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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JIOCTUTAOTCS B XOZIe 00Y4YEHUsI XMMUU B €JUHCTBE y4e€OHOM M BOCIIUTATENbHOM 1€ATENbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xat0T TI'OTOBHOCTh OOYYarOIIMXCsS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HayYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHUYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLUe 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYI'MX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IIPOLIECCE 3TON Y4EOHOH AEATEIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTaBISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KApTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJYyYEeHHE HOBBIX 3HAHUHM MO XHMMH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOd, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 0OyYEHUS B TAIbHEHIIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTPEOJEHUS alKOrojisi, HapKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuil U Tpyaa pa3IuyHOro pojia, yBaKEHHUE K
TPyAy M pe3ylbTaTaM TPYIOBOH JEATENIbHOCTH, B TOM 4YHCIE Ha OCHOBE MPUMEHEHHS
IOPEIMETHBIX 3HAaHMM 10 XHWMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU



MPOJODKCHHUST O0pa3oBaHUsA C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHENnTHOW Mpo(ecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0€30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, IS PElICHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ[OB XUMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHSs, MPUHIIUII, TUTIOTE3a, (HAKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHUHE MUpa, U YHHUBEpCalbHbIE ydeOHbIe NelcTBUs (ITO3HABaTeNbHEIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUUECKOTO0 MBIIUICHUS TP OCBOCHUHM 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUSA W KPUTEPUH Ui KiIacCUPUKALUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSITh B MpoIlecce MO3HAHUS MOHATUS (MPEAMETHBIE U MeTanpeaMeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XUMHUYECKON peakIuud — TMpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYA€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJb30BaTh IMOCTABJIEHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa TMO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MH(POPMAITHIO PA3THIHBIX BUIOB
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa



XUMHYECKOTO COJIepXKAaHUsA, CIpPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa), KpPUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIs1 BBIITOJHEHHs! yU€OHBIX M II03HABATENIbHBIX 3a/1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciael0BaTenbCKOM
NEeSITeTbHOCTH HH(POPMAIIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 X031CTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yMEHUs 3aJaBaTh BOIpPOCHl (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3EHTALUI0 PpPe3yJbTaTOB BBINOJHEHUS XHMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
O0IIMX WHTEPECOB W COTJIACOBaHMS NO3MLUK (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJNydeHHs] HOBBIX 3HAaHMKA 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJNEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
PacCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHI: aTOM, MOJEKY/Ia, XUMUYECKHH 3JEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMeCh (OAHOPOJIHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHTENIbHASI aTOMHAasi W MOJIKYJIsIpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJs XUMHYECKOIO 3JIEMEHTAa B COCIMHEHHH, MOJIAPHBIA OO0BEM, OKCHUJ,
KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPHUIIATEIIEHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakuus, Ki1acCU(pHUKaAIMsg peaKkLUui: peakMM COEAMHEHUS, PEaKLUUU pa3iokKeHUs, peakiuu
3aMeIIeHus], peaklini 0OMeHa, 9K30- M SHIOTEPMUYECKHE PEaKIINH, TeIUIoBoH dddekT peaknuy,
PO aToMa, JIEKTPOHHBINA CJIOM aToMa, aToMHasi OpOUTallb, pajnyc aToMa, XMMHUYecKas CBS3b,
HOJISIpHAst U HENOJIApHAs KOBAJICHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBas J10JIs BellecTBa (IPOLEHTHAs KOHIIEHTPAIKs) B paCTBOPE;



WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHSTH 3TU IOHATHS IIPU
ONMCAHNU BEUIECTB U UX NIPEBPALLECHUM;
UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJIsi COCTaBiICHHS (DOpMyN BEIIECTB W ypaBHEHUU
XAMHYECKUX PEAKIIUM;
OIpeseNATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX, CTCIEHb OKHCICHMS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IPUHAMICKHOCTh BELIECTB K ONpPENEIEHHOMY KIIACCy
COCMHEHUH 1Mo GopMyiaM, BU XMMUYECKOHN CBSI3U (KOBAJICHTHAs U MOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;
packpsiBaTh cMbici llepuonuueckoro 3akona Jl. 1. MenaeneeBa: JEMOHCTPUPOBATH IOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX IOJOXKEHUS B
Ilepuognueckoil cucTeMe, 3aKOHOB COXPAaHEHMs MacChl BELIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yYEHHS, 3aKOHa ABOrajipo;
ONHUCBHIBATh U XapaKTepU30BaTh TabMUuHyt0 ¢Gopmy Ileproanueckol cHCTEMBl XMMHYECKHX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpymmna)» u «rnobdodnas noarpymnna (b-
rpynmna)», Majble ¥ OOJIbIINE EPUO/Ibl, COOTHOCUTh 0003HAUEHHUSI, KOTOPBbIE UMEIOTCA B TabJInLEe
«Ilepuonnueckas cucreMa xumuueckux dsyeMeHToB J[. M. MenzgeneeBa» ¢ 4YHMCIOBBIMU
XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JEKTPOHHBIM CII0SIM);
KJIaccu(UIUpPOBaTh XUMHUYECKHE JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMUYECKHE PEAKIIUH
(110 YUCITy ¥ COCTAaBY yYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY YD PEKTY);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBONCTBA BELIECTB PA3JIUYHBIX KIIACCOB,
NOATBEPXKJasi ONUCAaHME MpUMEpaMM  MOJEKYJSPHBIX  YPAaBHEHUM  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;
IPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUH B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa o (opMysie COeIMHEHMs, MacCOBYIO JIOJIIO BEIIECTBa B PacTBOpE,
MIPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKIUH;
IIPUMEHSATH OCHOBHBIE ONEpPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011eHne, CUCTEMAaTH3alHI0, KIacCU(UKAIMIO, BBISIBICHHE TPUYMHHO--CIIEICTBEHHBIX CBSI3€H
— JJIS M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHil, eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUS — HaONIo/IeHUe, W3MEpeHHe, MOJICIMPOBAaHUe, SKCIEPUMEHT (pealbHbli U
MBICJICHHBIN);
CJIeZIoBaTh MpaBWIaM MOJIb30BaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHBIM 00OPYJOBaHUEM, a
TaKXe MpaBuiiaM 0OpalleHHsl C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMH MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOMpPAHHUIO T'a3000pa3HbIX BELLECTB
(Bomoposa M KHCIOpOJa), NMPUTOTOBJICHUIO PACTBOPOB C ONpEIeNEHHOM MaccOBOM joiieit
pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh W TPOBOJUTH XHWMHUYECKHE OKCIIEPUMEHTHI IO
paclo3HaBaHUIO PAcTBOPOB INEJIOYEHM W KHUCIOT C IOMOLIbI0 MHIUKATOPOB (JIaKMYC,
dbenondTanenH, METUIIOPAHXK U APYTHE).

K xonuy oOyueHus B 9 kJacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YHAIOIINUXCS YMEHUM:
pacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX TOHATUN: XUMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJIEHTHOCTD,
AIIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKUCICHUS, XMMHMYECKas pEeakius, XUMHUYecKas CBs3b,
TETUIOBON PQPEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKuuyu, OKUCIMTEIb, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHME, aJJIOTPOIIHSA,
aM(pOTEpPHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METANTMUECKasi), KpHUCTAIIIMUECKas



peméTka, KOppO3Usi METAUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW pEaKLHH, MpeleiIbHO
nonyctumas konueHTpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITUS IIPU
OIMCaHUM BEIIECTB U UX NPEBPAIECHUN;

UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJIsi COCTaBiICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIUM;

ONpeseNATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKMX JJIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAUIEKHOCTh BELIECTB K OMNpEAEIEHHOMY KJIAacCy COECIUHEHUH IO
dopmynaM, BUJ XMMUYECKON CBSA3H (KOBaJCHTHAs!, HOHHASI, METAIIIMYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi/l HOHA [0 XUMHUYECKOW (opMmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpeiBathk cMbica [lepuoanueckoro 3akona J[. WM. MenneneeBa M JAE€MOHCTPUPOBATH €rO
IIOHMMaHME: OIMCBIBaTh U XapaKTepu3oBaTh TabiuuHyro (opmy Ilepuoanueckoil cuctembl
XUMHYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpynma)», manele U OojbliMe NEpUOIbI, COOTHOCHTH 0003HAu€HUs, KOTOpHIE
UMEIOTCS B IMEPUOJMYECKOM Tabiule, C YHUCIOBBIMU XapaKTEPUCTHUKaMH CTPOEHHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi A1pa, oOlee YUCiIo 3JIEKTPOHOB M pacIpeesieHue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0II1E 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCIUMHEHUH B IpeJesiaX MajblX MEePHOJOB U IVIABHBIX HMOATPYHI C YYETOM CTPOEHHS MX
aTOMOB;

KJaccu(puIUpOBaTh XMMUYECKHE 3JIEMEHThI, HEOPIraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLUU
(Mo 4YMcay M COCTaBy Yy4yacCTBYIOUIMX B PpEaKUUU BEIIECTB, IO TEIUIOBOMY H(PQeKTy, Mo
M3MEHEHHUIO CTENICHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CcHelu(UYECKHe XUMHUYECKHE CBOMCTBAa MPOCTBIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

COCTaBJIAITh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, IEN0YEH U COJIEH, ITOJIHBIE U
COKpAIllEHHbIE YpAaBHEHMs peaklil HOHHOrOo OOMEeHa, YpaBHEHUS PEeaKLUMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUN TOCPEACTBOM COCTABJICHHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHX IPEBPAIICHNN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOI0 3JIEMEHTa MO (opMyse COEIUHEHHs, MAcCOBYIO JOJIO BELIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

coOirofaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCY/I0M M 1abopaTOpHbIM 00OpyIOBaHUEM, a
TaKk)Ke MpaBuiia 0OpallleHus C BELIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU MO BBITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKuciIoro rasa);

IPOBOAMTH PEAKIMM, IOATBEPKIAIOLINE KAYECTBEHHBIH COCTaB Ppa3JWYHBIX BEILIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl aMMOHMSI M  HMOHBl H3Y4YEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE ONEpAllii MBICIUTEIBHON IEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHIe, cUCTeMaTH3alMI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — JJIS U3y4eHUs
CBOMCTB BEUIECTB U XHUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJBI IO3HAHUSA —
Ha0JII0/IeHue, U3MEepeHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HM 4YelOBEeKa. XMMHs B CUCTEMEe HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJUHEHUM.

KommnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MACChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIleCTB. XUMHUUecKue ypaBHeHUs. Kiaccupukanuss XUuMHUUECKUX peaklui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAHHMEM, HM3Y4YEHUE U OINUCaHHE (U3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBIE MEJa C KMCIOTOM) ABJIEHUH, HaOII0AeHNE
U ONMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHuH, B3auMoJeicTBue sxenesa c pactBopoM coiau meau (), m3ydenme cmoco6oB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJeneit MoJIeKy (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucnopona. CrocoObl MOMydeHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakUMU. TOmaMBO: yrosb M MeETaH. 3arpsA3HEHHE BO3yXa, YCHIIEHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoaa B INPUPOIE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. PacuéTsl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poinp pacTBOpoOB B NMPHUPOJE U B KU3HHU
yenoBeka. KpyroBopor Bojabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuzos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukanuss ocCHOBaHM: MIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kucior. @u3ndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpalleHus ropeHus (moxapa), 03HaKOMIJIEHUE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEAOBAHUE OOpPA3I[0B HEOPIaHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluud, NOJYYEHHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxuelmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBfA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3eMeHToB [leproaudeckoil cCUCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOrO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
[MHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yel, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIHI (TOpEHUE, PEaKLIUU PA3IOKEHHS], COSTUHEHNS).

Meostcnpeomemnuwie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€l IIPU U3YUEHMHM XMMHUH B 8 Kjlacce OCYLLECTBIISIETCA
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--Hay4HbIE MOHATHS: Hay4HbIM (akT, rumores3a, TEOpHsl, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIa€Mbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. Ilepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX INEPHUOIOB, KajlWs, KalbLUsil U MX COCIAWHEHUH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIESCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHHM, TeHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTne o cxopoctu Xxumuueckoil peaxuuu. IToHarue o6 oOpaTMMbBIX U HEOOpPATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON UCCOLMALNU. DJIEKTPOIUTHl U HEIIEKTPOIUThI. KaTHOHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs pEaKkIMii HOHHOTO OOMeHa, TOJHbIE U
COKpall€HHblEe MOHHBIE ypaBHEHUs peaknuii. CBONCTBA KHCIOT, OCHOBAHMM M COJIEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoIllecca AUCCOLMAIIUN
KHUCJIOT, IIeJo4Yel U cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MaTEpUajioB), IMPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA (FOPEHHE, peaklUu DPA3JI0KEHUS, COCAUHEHMS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IIOMOILIBIO KadyE€CTBEHHBIX DPEAKLUN Ha HOHBIL,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHHSA

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrpoeHue M (pU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOa Ha OPraHU3M YesioBeka. BaxxkHelme Xaopusl
1 X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(PHKAIIMK KUCIOPOJa U Cepbl. XUMHUYECKHE CBOICTBa
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeIcTaBUTENs Kiacca KUCIOT M creuududeckue). XHUMHUYECKHE peakiuH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUEe Hu
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUak, ero Gu3n4eckue i XMMUYecKue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usznueckue M XUMHYECKHE CBOIcTBa (oOuIuMe Kak MpeACTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI U BOAOEMOB). Docdop, amIoTponHble MOAU(DUKAUH
docdopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux pU3NYeCKue U XMMUYECKHE CBOMCTBA, JACHCTBHE HA KUBbIE OpPraHU3MBI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aJIbHOTO TOTEIUIEHHs KJIMMaTra, MapHUKOBBINA 3Q@eKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJy4deHHE U IpuMeHeHHue. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWUJIEH, AalleTWJEH, JTaHOJ, IJMLEPHUH, YKCycHas kuciora). [IpupoaHbie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HX pOJU B JKM3HM 4YelloBeKa. MarepuaabHOE €IMHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE M IPUMEHEHHUE.
Coenunenuss kpemHusi B mpupoge. OOmme mpencraBienus o6 okcuae kpemuus (I1V) u
KpeMHHEBOU Kuciote. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B MPOMBIIIUICHHOCTH. BaskHelmme



CTpOUTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue o0paslloB HEOPTraHMYECKHUX BEIECTB, CBOMCTB COJSHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCTIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIIEHHE C OOpaslamMH XJIOPUAOB (TaJIOTeHHJIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOleHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiiy Ha Cyab(paT-WOH M HaOIIOJCHHE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE M HW3YYEHHE CBOICTB aMMMaka, IpPOBEICHUE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3YyYEHHE MOJENel KpUCTAUIMYECKUX PELETOK ajiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOTa3a, NOJyYeHHE, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHMCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMii Ha KapOoHAT U
CHWJIMKAT-UOHbl W W3Y4YEHHE IPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIJIEHHE C MPOIyKIHUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METaVIOB HAa OCHOBAaHUU UX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTamioB. MeTaiauyeckas CBsIi3b M MeETaJJIMYecKas KpUCTaIndecKas
peméTKa. DIEKTPOXUMHUYECKUN Pl HanpspKeHUH MeTauioB. PU3MYEecKHe U XUMUUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaIIBL: TIOJIOKEHUE B [leproanueckoil cucTeMe XuMHUYECKHUX 3JIEMEHTOB /.
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaXOXJAECHHE B MpHupojae. PU3NYECKHe U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHo3eMeENBHBIE METANIBl MAarHW M KaJbLUh: noNokeHue B Ilepuoanueckoit
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbpus (OKCUM, TUAPOKCU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHe B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepuommdeckodt cucrteMe xumuuyeckux osnementoB /[l .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pas3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJNb30BaHHE BHAEOMATEpUAsOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTEPHAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHUs JKele3a B



KHCIOpoe  (BO3MOXKHO — MCIIOJIB30BAaHME  BUACOMATEpUAOB), IPU3HAKOB  IMPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aTFOMUHUS, ITUHKa, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONMCAHKUE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA U OKpPY:Kaomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKPYKaroIlel cpefbl (MpeaeabHas 10IMyCcTUMAas KOHLIEHTpaus
BemecTs, ganee — [1/1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalIoB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoswcnpeomemmnnie ceasu

Peanuzarus MeXNpeaMETHBIX CBA3€H MPU M3y4YEHUU XUMHUHU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIacCHU(UKalusi,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKHI 3aps], M[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUIMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€AVHMILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE311b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecrso acos deKkTpoHHbIE (LM (POBbLIE)
n/n  NporpamMmsl Bcero ;(;);:pr‘:ﬂbﬂme ;I;g::;illmecxne o0pa3oBaTejibHbIE PeCypChI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
11 cormmomamnn mpamcckoi |5 0 2 Butmorera LIOK
CATCIBHOCTH YEITOBEKA https://m.edsoo.ru/7f41837c
12 BemecTBa 1 xumMmmuueckue 15 1 0 bu6nmoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Toustue 06 6 0 0 bu6nmorexa LIOK
OKCHJIaxX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucinorax u 8 0 1 bubmmnoreka HOK
COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 0 bu6nmorexa LIOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubnuoreka [{OK
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Paznen 3. [lepuonuyeckuii 3axon u Ilepuoauyeckasi cucrema xumnyeckux 3jiemenToB /1. . Menaeneea. CTpoeHne aToMoOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHHA

[Iepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

but6mmorexa [IOK

3.1 XUMHUYECKUX dieMeHToB []. U. ! 0 0 https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHne aToma
XuMUYecKas CBS3b.

3.2  OxkuCIUTEIBHO- 8 1 0 bubmorexa [IOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubnmoreka [IOK

Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KonuyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontposbueie  Ipakruieckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHe PeaKIuA
11 [ToBTOpEeHUE U yriay6ieHue 3HaHUH OCHOBHBIX 5 1 0 bubnnorexa [HOK
pasnennoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO61mas xapakTepUCTHKa XUMUYECKUX 4 0 0 bubnnorexka [JOK
anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22 mewenton VIAnrpymi. Cepan 6. 6 0 o bromorerallOK
COCITHHCHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 3J1eMeHT01§ VA-ll?pynnLI. A3zot, dpochop u ux 7 0 0 E’E:S;I:I;I/Orr:.eelijasclj_gc.)rﬁﬂ 412636
COEIMHEHUS
24 mewenton NAnrpymi, Sracpon nxpesti 6 ) p  Buomorex LIOK
https://m.edso0.ru/7f41a636
U X COCTUHEHUS
Hroro 1o pasneny 25
Pa3zpnen 3. Merayuibl M UX COEIMHEHHS
. bubnuorexa [JOK
3.1 OO01111e cBOIiCTBA METAIIJIOB 4 0 0 https://m.edS(EfJ.ru/7f41a636
3.2 Baxxueiime MeTasuibl 1 UX COSIUHEHUS 16 1 2 ﬁgggﬁ;ﬁf:igﬁljﬂ 412636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny 20

Pasue.n‘ 4. XumMus ¥ OKpYy:Kalas cpeaa

4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmoreka LJOK
https://m.edsoo.ru/7f41a636

Hroro mo pazueny 3

PeszepBHOE Bpems 3 bubamorexa LIOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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