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Tlcpnoau4cexnii 3axon u Ilepronnycckas cacTeMa XaMHYceknx daemenTos LU, Menaencesa
CTpOeHHe aToMa - 8 4

LCTCCTBCHHBIC CCMCACTBA XMMHYCCKMX OJCMCHTOB: INCIOYHBIC M IICTOYHO3CMCIBHBIC
MCTa/LIB, TalOrcHbl, MHCPTHbIC (Gnaropoxmbic) rassl. AMGbOTECPHOCTh. AMGOTCPHEIC OKCHIBI K
Tiapokcusl. Kommexcreie comn.

Orxperrie .M. Mennencessiv [Tepronpdeckoro 3axoHa  cosgasue uM [leproamdeckoi
CHCTEMBI XMMAYECKKX JICMCHTOB,

ATOMEI KaK ()opMa CyLICCTBOBAHMA XMMHYCCKHX 3IEMCHTOB. OCHOBHBIC CBENCHHUS O CTPOCHAK
aTtoMoB. Jl0Ka3are/bCTBa CIOKHOCTA CTpocHKs aromoB. Onsitel Pesepdopaa. [Tnanerapaas monens
CTPOEHUS ATOMA.

COCTAR ATOMHBIX SIED: NDOTOHN, HEHTPOHK. OTHOCHTENRHAS HTOMHAS MACCH. BaMMOCHSh
HOHSTHI CUPOTORY, CHEMTPOHY, CITHOCHTEhHAR ATOMHAS MACCAN,

Mukpomup. Diekiponnl. CIPOCHAE WISKIPOHHIX YPORHEA HTOMOR XHMUUECKHX SIGMEHTOR
NoNe 1-20. TIoEsTHE O 3aBEPIIEHHOM 3TEKTPOHHOM YPOBHE.

M3oronsl. ®usuyeckdif CcMbICT CHMBOMMKM [lepuoxnyeckol cucreMsl. CoBpeMeHHas
opmymipoBka [Tepro/iyeckoro 3akoHa. U3MeHenus: CBOMCTR 3TeMEHTOB B NIEPUONAX U TPYTINAX, KaK
(yHKIGIA CTPOCHUS HIEKTPOHHBIX 0GONOUEK ATOMOB.

XapakTepuCTHKA OJIEMEHTA MeTAUIa ¥ OJCMCHTA-HEMeTANIa 1O WUX IONOXEHHIO B
Tlepuoxnueckoid cucreme Xxumuueckux snementos 1.1, Menpjeneesa.

XuMuueckas cBsizb. OKHCITHTEILHO-BOCCTAHOBHTE/ILHbIE PeAKIHH - 8 U

Vonnas xumuueckas cBsi3b. MOHE, 06pa3oBaHuble aToMaMH META/UIOB U HeMeTalioB, CxeMel
06pa3oBaHKs MOHHOH CBA3M Ui OMHAPHBIX COCAUHCHW. VIOHHbIE KPHCTAJUIMYECKUE PEIIETKA K
(u3puecKue CBOMCTBA BEMECTB € 9THM THIIOM pemeérok. ITonsTue o GopMyILHOH eaMHuLe BemecTsa,

KosaneHTHas Xumuueckad cBs3b. DJCKTPOHHBIC M CTPYKrypHsie dopmynsi. KopaneHrtHas
‘HeronsApHas cBs3b. CxeMbl 00Pa30BAHHS KOBAJICHTHBIX DMHAPHBIX COSIUHEHMHA.

MoekynspHble ¥ aTOMHEIC KPHCTALTHUECKHe PEIIETKH M CBOMCTBA BEMECTB C ITHM THIIOM
PCIIETOK.

OnexrpooTpuuarenbHocTs,  Pan  onexrpoorpuuarencoctd,  KoBaneHTHas  ronspHas
Xumuueckas csasb. Junons. CxeMbl 0DpasoBaHMs KOBAJICHTHOM IOIAPHON CBA3M JUIA OMHAPHBIX
coeuerHit, Monexyspinie H aroMILle KPHCTAUIHISCKHE PEINETKH, CBOMCIBA DEIIECTB C DTHM
THIIOM PEIIETOK.

Meraumaeckas XAMHYCCKAA CBA3h M MCTAIMYECKaA KpHCTaUkdeckas pemérka. CrokicTsa
BCICCTB © STHM THIIOM PeETOK. E/Has IPHPOAa XHMIYCCKHX CBA3CH.

Crenep  oxkucicHus. CpaBHCHHC CTCIICHH OKHMCICHHA M BaicHTHOcTH. [IpaBwia pacuéra
CTCICHCH OKAC/ICHKS 110 HOPMy/IaM XUMHICCKHX COCAMHCHHH.

OKHCIHTCIBHO-BOCCTAHOBHTCIBHBIC peakiid. OMNpeCICHHC CTCICHCH OKHCICHHA s
aCMCHTOB,  00pasylompX — BCIICCTBA ~ PA3HBIX  KJNAccOB. DPCAKIMM HOHHOrO OOMCHA M
OKACIHTCIBHO-BOCCTAHOBUTCIBHEIC peakumy. OKHMCIMTCHB ¥ BOCCTAHOBHICIL, OKHCICHHC K
Boccranoicaue. COCTAB/ICHAC YPABHCHHUM OKHCIMTCIBHO-BOCCTAHOBHTCIBHBIX PCAKIMI METOIOM
AIeKTpoHHOro Gananca.

Pescpsroe Bpems - 4 4
9 Kaace
TlosTopenue u oGoGuenne cBenenmii mo Kypcy 8 kaacea -5 4

Bunapebic coemunenms. Oxcumsl coneoGpasylomue # HeconeoGpasyomme. IHIpoxcusr:

ocHOBaHus, aM(bOTepHBIE, KHCIOTHL. CpelHpeE, KHCIbIE, OCHOBHBIC COMH.
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OB00IEHNe CBEACHHA O XMMHYCCKEX peakimix. KilacCHOHKALKA XUMHICCKHX PCaKINi! 1o
PAINMYHBIM OCHOBAHHMAM: COCTABY M YHCIY PCArMPYIONIMX H 0GDa3y:OUIMXCs BEIICCTB, TCILIOBOMY
addexTy, HAPaBICHMIO, N3MCHCHHIO CTCICHEH OKHCICHMA ICMCHTOB, OOPasyIoluX Pearnpyomue
BemCCTBA, (asc. HMCIONB30BAHMI0 Karaum3aropa. IIOHATHE O CKOPOCTH XWMHMHCCKOH peaKim.
DaKTOPHI, BIAAIONMC HA CKOPOCTh XMMHMHCCKMX PCAKIMil: NPMPOIA PCATHPYIOINMX BCIICCTB, MX
KOHICHIPALA, TEMIICPATYpa, [UIOMA/h CONPHKOCHOBEHIA, HAINYNE KaTanusaropa. Karamus.
XuMuYecKHe peaknny B PacTBOPaXx NIEKTPOIHTOB - 10 4

Tonsitne 06 JIEKTPONMTAYCCKOH THCCOUMALKH. DICKTPOIATB! H HEMECKTPOIATEL Mexanmsm
JIMCCOLMAIMH  ICKTPOMIOB C DasiM4HBIM XAPAKICPOM CBA3H. CICICHb JCKTPOIATAYCCKOR
Jwcconmann. CHITRHRE W CHAGHE EKTPOIHTH. OCHORHAIE TOIOKEHIA TEODUH AIEKTPOTHTHYECKOH
JMCCONMaL K

Kn
CODURAIIAN W JMCCOIaIWS,

OBue XMMIYecKiHe CROMCTBA KHCTIOT: M3MEHEHHEe OKPACKH MHIIMKATOPOB, B3aUMONeHCTRIE ¢
METAIUIAMH, OKCKJAMM W MMIPOKCHAAMY METAIIIOB M COMSMA. MOJEKyISpHEIe U HOHHbIE (IIONHEE K
COKpALICHHBIE) YPABHEHMS peaxiuit. XuMuUdeckulf CMBICT COKPAIEHHBIX ypABHEHMM. YCroBus
TPOTEKAHMS PEAKIIMI MEXKITY HTEKTPONUTAMM JIO KOHIA. PSI AKTHBHOCTYH METAJUIOB.

OBue XUMHUYecKue CBOMCTBA [IeoYeH: B3aMMOneHCTBHE C KUCIOTAMM, OKCHIAMK
HeMeTansios, comsvu. OBImpe XuMuIeckue cBolCTBa HepacTBOPUMBIX OCHOBAHMIA! B3auMoJelicTBIe ¢
KHCIIOTAMM, PA3IOXKEHHE IIPH HATPEBAHIH.

OBue XuMAUeCKue CBOMCTBA CPEHMX COMel: B3aMMOAeHCTBAE ¢ KHCIOTAMM, IIENCUaMH,
CONAMH U MeTaluIaMH. B3auMo/IeHCTBHE KHCITEIX CONEH CO MIeT0UaM.

Tmapomus, xak oOMEHHOE B3aMMOZEHCTBHE coONeif ¢ BOHOH. I'MEDONH3 CONH CHIILHOrO
OCHOBAHKS U CJ1AGOH KUCIOTHL. IHpoIH3 comu ciaGoro OCHOBAHMA M CHILHOM KucnoTsl. Illkana pH.

CBoficTBA KHCJIOT, OCHOBAHMI, OKCHJAOB H COJEHl B CBETe TEOPHH OJIEKTPONMTHUECKOK
JIMCCOUMAIINHA W OKHCIHTEIEHO - BOCCTAHOBHTEIIBHBIX PEAKIIHiL.

Hemeraninl u X coeuHeHns - 25 1

Crpoenne aroMoB HEMETa/IOB M MX nonokenue B Ilepuomuueckoii cucreme. Prajx
QJIEKTPOOTPULETENEHOCTH,  KpHCTAIUIMYECKHE DEINETKH HEMETAVIOB — TNPOCTHIX BEIIECTB.
Annorporst u eé npuuminl. Pusnueckre cpoiicrna nemeranios O6mue XHMHUECKHe cBoiCTDA
HCMCTAJIOB: OKHCIHTCIIBHBIC I BOCCTAHOBHTC/IBHEIC.

Tanorceer, crpocHme HX aTOMOB M MONCKyl (DUIHICCKHC H XHMHUCCKHC CBOHCTBA
TAJIOrCHOB. 3AKOHOMCPHOCTH H3MCHCHHA CBOHCTB TAJIOTCHOB B 3ABHCHMOCTH OT HX IONOKCHHA B
Teprommacckod cucreme. HaxoACHHC TanorcHOB B NPHPOAC M MX IONYYCHHC. 3HAUCHHC M
TPHMCHCHHC FaJIOTCHOB.

TanorcHoBoxOpoObl ®  COOTBCTCTBYIOWIMC WM  KHCIOTHI:  IUIABHXOBAd,  COJLAHAA,
6pomoBogoponHas, HonosogopoaHas. [anorcHuabl. KadeCTBCHHBIC PCaKUHM Ha TaJOTCHHI HOHEL
TlpuMenenue COCIMHEHHH raJIorcHOB i KX GHONOrMICCKan Poilb.

O6mas xapakrepuctuka anemcHToB VIA-rpymmsr. Cepa B mpupone H ¢ NOIYYCHHC.
AtoTporHbie Moxu(HKAINH Cepbl H HX CBOHCTBA. XMMAYECKHC CBOKCTBA CEPBI M ¢ IPUMCHEHHE.

CepoBomopon: CTPOCHHC MONCKY/IBI, DH3UUCCKHC M XMMAYCCKHC CBOMCTBA, IIONYYCHHC M
3navcHne. CepoBonoponnasn kucnora. Cynbuisl 1 ux 3uadcHue. Jlromuaodops. Oxcun cepsi (IV),
CepHACTas KHCIOTa, Cybdursl. KadecTBeHHAs peaKipyt Ha CyIbQHT-HOH.

Oxcmn cepsi(VI), cepHas kucnota. cyabdarsl. Kpreramtoranparst. KagecTsernasn peaxumst
Ha cynbQar-uoH. CepHad KMcIoTa — CHIbHBLL 3ekTponatr. CBoicTBa pa3baBICHHOR CepHOR
KHCIOTH, KK THIAYHON KAGHOTH: RIAMMONIEGHCTRNE C METAIIAMH, OCHOBHRIMA 1 aM(IOTEDHRIMH

. Vx

CCMPUKAIAN HOHOR 1 UX CROM

. KHMCIOTH, OCHORIHMS U QUM KAK SICKTPON

K
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OKCHJIAMH, OCHOBAHHAMH M AM(OTCPHBIMH THAPOKCHIaMH, coXaMe. KauccrseHHas peaxuma Ha
cynbdar-HoH.

O6mas XapakIepuCTHKa 3IEMCHTOB VA-TpYNmsl. A30T, CIPOCHME aTOMd M MOJIEKYJBL
DuzuyecKne H XUMAYCCKAE CBONCTBA M NPHMCHCHKME a30Ta. A30T B IPUPOAC M €ro GHONOruyccKas
poimb, AMME@K, CTPOCHHC MONCKYIsl M (M3NYCCKHC CBOHCTBA. AMMMadHas BONA, HalIATHIPHBIH
CIHMpT, ruapar avvmaka. JIOHODHO-AKLENTOPHBIH MEXaHM3M 00pa3soBaHWsA KATHOHA AMMOHMA.
BoccraroaTenbHbIC CBOMCTBA aMmuaka. Coll aMMOHMA 1 MX IpuMeHeHue. KadecTBeHHas peakims
Ha KarMOH ammoHmA. OKCHIbI a30Ta: HECOIcOOpasylOMME M KHCJIOTHBIE, A30THCTas KHMCIOIA
HATPATEL A30THAX KHCIIOTa, ¢& Noydenne ceoicraa, Hurparsl.

®ocdop, crpoerne atoma u amiorponus. dochuast. docdun. Okeunt docdopa (V) u

oprodocdophas kuciora. docdurn. docdopusie yroGpenns. HHcekrmimi

O6uias XapaKTepuCTHK S1EMEHTOR TVA-IPYIlithi: 0COBEHHOCTH CTPOCHWR ATOMUR, HPOCTHIX
RGHECTR W COEJIMHEHAA B 3aRHCMMOCTH OT TIOJOKEHUS MIEMEHTOR B TIEDHOMYCCKON CHETEME.
Vraepon. AmnorpormHeie Mopudukauu: anMas, rpadur. AMopdHLIM yrmepon u ero copra: caxa,
AKTHBUPOBAHHBIM yromb. Ancop6ums. Xumuueckue croiicTsa yriepona. Koxcoxumudgeckoe
TIPOM3BONICTBO ¥ ero mpopykims. KapGusi. Oxeun yrnepona (II): cTpoeHie MOIeKyIsl, OyqeHue ¥
ero cpoifcrsa. Ok yrepoxa (IV): CTPOEHME MONEKYNIHI, TIOMyYeHHE ¥ ero CBOMCTBA. YIOIBHAS
xncnora. Cou yroasHOM KHC/IOThI: KapGOHATE! ¥ rHAPOKapGoHarsl. TexHuueckas ¥ MAEBAast Cofia.

Oprannyeckas XUMHESL.. YI71eBoA0PoaEl. XUMHUECKOE CTPOEHHE OPraHMUECKHX BEILIECTB, KAk
TOPANOK COC/MHCHMS aTOMOB B MOJEKYJe IO BANCHTHOCTH. MertaH, 5TaH, KaK IpefelbHbIe
YIJICBOXOPONBL. ITHIEH U AUETHIICH, KaK HerpeieNbHrle (HeHACKIICHHEIE) YITIeBOXOPOsl. [opeHue
YrIeBOXOpONOB. KauecTBEHHbIE PEAKIMH HA HENpEeNbHbC COCNMHEHMS. JTWIOBBIA CIMPT, ero
TOTyYeHHe, TNPHMEHEHHe H  (u3Monoruueckoe jeficrsue. TpeXaTOMHBIi CIMPT IIMLEPHH.
KauecTBeHHas PeaKIA Ha MHOrOATOMHBIE CITHPTEI. YKCYCHAS — IPEACTABHTETh KIAcCa KapGOHOBBIX
KHCIIOT,

Kpemuuii, crpoenue ero aroma u coicrsa. Kpemuuii B npupoge. Cumnuas cuia. Okcup
xpemumA(lV). Kpemruesas xucnora m e€ comm. Ilpomssopctso crewna m uementa llpogywums
CHTMKATHOM NPOMBIIUICHHOCTH: OITHYECKOE BOIOKHO. Kepamuka, dapdop, ¢asuc. Omruueckoe
BOIOKHO.

Hemerawint b npipone. PpaxiHoIIas IeperoiKa KHIKOI0 BO3AYXa Kak Crocod morydenHs
KHeI0poza, asora, aproxa. IlomydcHue docdopa, kpemuus, xaopa, Hona. DNEKTPOIH3 PaCTBOPOB.
TonydeHne CepHOH KHCIOTBL CBIPBE, XHMH3M, TCXHOJOTHYCCKAA CXCMA, MCTON KHIIAIICTO CIOA,
TPHHIMIIBI TCILIOOOMCHA, IPOTHBOTOKA M uHpKymaud. Oxeym. IIponsBoacTso ammuaka: ChIphE
XHMH3M, TCXHOJIOTHYCCKaA CXCMa.

Meramib n nx coenuenus - 17 1

Ilonoxcrne meramios B Ileproracckoit cucteMe XuMdcckux anementos J. M. Meracacesa,
CTPOCHHUC HX aTOMOB H KPHCTaJJIOB. Merannmgcckad CBA3b B MCTATIHYCCKAA KPHCTA/UIAYCCKAs
pemérka. PH3AYCCKME CBOACTBA MCTALIOB: MJICKIPO- M TCILIONPOBOXHOCTb, OTPaKAIOIIas
CIOCOBHOCTB, IL1ACTAIHOCTH. CIUIaBBI YEPHBIC U LBETHbIC.

Metaisl Kak BOCCTAHOBHTCNH. ONCKTPOXMMHYCCKHH psAN HanpsixcHuMM. B3ammoneiicisue
MCTAJUIOB C HCMCTAJLIaMM, OKCHIAMH, KHCI0TaMH, COJLAMH. CTPOCBTIC aTOMOB H [POCTHIX BCILICCTB
IUEJIOYHBIX METAILIOB. 3aBACHMOCTh (M3MHYECKHX A XMMHYECKAX CBOMCTB IIEIOYHBIX METAIIOB OT
3apsIoB ANep UX aromoB. OKCHIbI ¥ THAPOKCHIBI LICIOYHBIX METAILIOB, MX TIOJYYCHHE, CBOHCTBA,
TpUMeHeHKE. Bajmekime ComH EI0YHbIX MCTAJLIOB, MX 3HAYCHUE B JKMBOK M HCAKHMBOH IPHPOIC 1 B
JKM3HM 4E€I0BCKa. CTPUCHI‘IC 4TOMOB ¥ IIPOCTHIX BCILICCTB [ICIOYHO3CMCIBHbIX METAJLIOB.
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3aBHCHMOCTD tbmmecm H XHMHYCCKHX CBOHCTB ICJIOYHO3CMCIIbHBIX MCTAJUIOB OT 3apsA/i0B ALCp
HX aTOMOB.

Oxcumel ¥ TMAPOKCHIB! IICIOYHO3CMCIBHBIX MCTANLIOB, HMX IOIY4YCHME, CBOKCTBA ¥
TIpAMCHeHHE. BaxHeHIMe coM WEIOYHO-3¢MEIBHBIX METAIUIOB, AX 3HAYCHHC B IPHPOIC M XKAZHK
9enoeka. KapGonars! i ruipoxapGOHaThI KaJbLEs.

XKecrkocTh BOIEI: BpeMeHHAs M HOCTOsHHas. Croco6bl YCTpaHCHMs BPEMEHHOM JKECTKOCTH.
Crioco6b1  ycTpaHeHms mocTosHHOM kécTkocrd. Honmrbl. CoenMHeHWA allOMHHHA B IpPHPOIC.
Xumudeckue cpoiicTsa amoMurns, Oco6CHHOCTH OKCHIA A THAPOKCHA AMOMUHKA KAk aM(OTEPHBIX
coeanHeERiT, BaxHeimue cony amoMuHms (Xnopuz, cynbdar).

OcolenHoc crpoenns atoma weiesa. Keneso B npupone. Baxueive pyts xeiesa
Oxerm 1 rappokeust xenesa (IT) w wxenesa (). Conn wenesa (1) w xenesa (1), OGHapyxenve
MOHOR Weiesa R DACTRODE. 3HANCHME  COGMMHeHWH  wenesa.  KODpOsws  xummuecikas v
ANEKTPOXAMHUECKAN. BANWMTA METAILIOR 0T KOPPOsUN. MeTainl B IPUpOse: B CROGOIHOM RIE U B
Bujie coemuuennid. IloxsTHe 0 MerTammypruy. YépHas W mBeTHas Meramnyprus. [Tmpomeramnyprus,
THIPOMETAIUIYPrHs, IeKTpoMeTairyprus. Jlomenrsid mpouecc. ITepepaSorka WyryHa B cTais.
DNEeKTPONIU3 PACILIABOB.

XHMHSI M OKPYAAIOINASL CPea - 2 9

Crpoenue 3emId: SPO, MAHTHA, 3eMHAs KOpa, X XuMuueckuif cocras. Jlurocdepa u eé
Xumpueckuit cocra. Munepanst. Pyasl. Ocanoursie nopozer. IToresusle uckonaemple. Xumuaeckuit
cocras ruzpocdepsl. Xumuueckuif cocTas arMocdeps.

VICTOUHMKN XMMMYECKOrO 3arps3HEHMs OKpyxawomel cpegsl. [1oGanbHble dKonoraueckue
TPOONIeMbl  UeNOBEYECTBA: NAPHHKOBBIA O(PEKT, KHCIOTHbIC —HOKIH, O3OHOBLIC JIPBL.
MeXIyHapoHOE  COTPYAHMUECTBO B OGNIACTH OXPAHEI OKPYKAIOMIEH CPe;bl OT XHMHYECKOrO
3aTPASHEHHA. (3eIEHAN XUMUD.

OGobwenne 3HAHMI 10 XHMHH 33 KYPC OCHOBHO# WKO/IBI - 4 ¥

Crpoenue aroMa B COOTBETCTBHH C NOJIOXKEHHEM XHMHYECKOTO dJieMeHTa B llepmoaureckoi
cucreme. CTpoeHHe BeWECTBA: XMMHUECKAs CBA3h M KPHCTAJIMYECKHE PEIIETKH. 3aBHCHMOCTH
CBOHCTB 0OPA3OBAHHBIX O/IEMEHTaMH IPOCTHIX BELISCTB (METAJIIOB, HEMETaIOB, GaropojHbIX
Ta30B) OT TOJOKEHMS MEMEHTOB B lepoguieckoit cucteme. THIOIOrHA HEOPraHMIECKHX BEIIECTB,
Jenenne HX na xiaccrt # tpymmit Ipexcrapmrems. [IpHIIaKs H yCIOBHA NPOTEKAITHS XHMHICCKHX
peakipii. THIIONOIHA XMMHYCCKHX PCAKIHH 10 PATHYHEIM OCHOBAHHAM. Peaxuuu HORHOTO o6MeHa.
(OKHCTHTENLHO-BOCCTAHOBHTCINBHBIC — PCAKIHH,  XUMHYCCKHC —CBOHCTBA IPOCTBIX  BEIICCTB.
XapakTepHbIC XHMHYCCKHC CBOHCTBA CO/ICOGPasyIONIX OKCH/IOB, THAPOKCHIOB (OCHOBAHHIT, KHCIOT
¥ aMbOTCPHBIX I'HAPOKCHLIOB), CONCH.

Pescpsroc Bpems - 5 4.

KAJIEHIAPHO-TEMATHYECKOE ILJIAHUPOBAHME

8 knace

Koa-1
Ne n/m HazBanue TeMmbl, pazena “TD: BocnaTaTenbHblil NOTEHIHAT YPOKa

HayanbHble NOHATHS M 3AKOHBI XHMHH

DopmupoBarKe IPEICTaBICHIH o
1 TPAKTAYECKOM UCHHOCTH XHMHM KaK HAYKH H
yuefHoro npenvera

Ilpenmer xumuu. Pome XumuM B
IKHBIH eJoBeKxa. Boomuwit
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MHCTPYKTaX) o TCXHHKC
6e3omacHoCTH
TlatproTHYeckoe  ROCIWTAHWE:  TPOSRNEHHE
wHTEpeca K WCTODMM W COBDEMEHHOMY
2 MeToub! H3yHCHES XMMHA 1 epe N i M P M
COCTOSHMIO POCCUHCKOA XHMUGECKOW HAYKH.
BocnuTanue yBaxeHns K IeHIM i UX TPYIy
DOpMHpOBAaHHE IIO3HABATSNBHOTO HHTEpeca,
CaMOCTOATE/IEHOCTH B NPHOGPETEHAM 3HAHKIL 1
3 ArperatHeie COCTOSHHA BEIECTBA 1 TPAKTHIECKUX YMeHHI. DOopMHUpOBAHHE
LEHHOCTHOTO OTHOIICHMs YHAUAXCH APYr K
Apyry 118 ypoke
Ipaxtaacckas  pabora  Ne 1
DOPMUAPOBAHME  ICTETHYECKOTO,  TPYLOBOTO
«3HAKOMCTBO ¢ 1adoparopHbIM
BOCITHTAHUS u TIPOGecCHOHANEHOTO
4 obopynosanueM. [IpaBuua TCXHUKK 1 N
camoonpenienenus. OnpeneNeRue UeHHOCTeH
6esomacHocTy npu pabore B KabueCTE
HayYHOIO O3HAHMS!
xumun. HekoTopsic Buzsl paGom
DopmMupOBaHKE TO3HABATC/IBHOIO HHTEPECA,
CAMOCTORTEIBHOCTH B IPMOGPETEHAN 3HaHui 1
5 DUIMUECKUE HBICHUS B XHMUU 1 UpAKTMUECKMX  yMenuii.  DopMapoBakue
HEHHOCTHOTO  OTHONIEHUS  y4alliXCst JIpyr K
JIpYI'y Hd ypoke
DOPMHPOBAHHE ~ ICTETHIECKOTO,  TPYHOBOTO
6 Tpaxuueckas paSora Ne 2 «Ananus 1 BOCIIATAHHUS u TIPOGECCHOHANEHOTO
TIOUBBDY camoonpenenenus. Onpexenenue LEHHOCTEH
HAyYHOIO O3HAHHS
oparie eICTaDIIeIIHIT o
ATOMHO-MOJIEKYJSPHOE YUeHHE, Dopitp P
7 1 TPAKTHICCKOH UEMIIOCTH XHMHH KAK [AyKH H
XUMMGECKHE ANEMEHTH
yueb1oro mpeamera
DOpMHPOBAHHC ~O3HABATC/IBHOTO HHTCPCCA,
CaMOCTOATC/IBHOCTH B NPHOGPCTCHAM 3HAHMI H
8 3HaKH XMMHYCCKHX 3ICMCHTOB 1 TPAKTHICCKHX YMCHHIf, DopMHAPOBAHHC
UCHHOCTHOTO OTHOMICHMA YYaUMXCA APYT K
JIPYTY Ha ypoKe
DOPMADORAHHE MUDOROSPEHICCKIX KATIISIOR
lleproamueckas cHcremMa XHMHICCKHX . .
9 1 W yGER/IEHHI OTHOCATENRHO iy HOR KapTHHbl
snemertoB [, M. Merzneneesa
MDA H €€ 3HIHUMOCTH JUIN YEII0BEKD
(DopmuposaHKe yMeHue paborars
AIMOHATEHO, IUIAHOMEPHO, OPraHU30BAHHO,
10 Xummaeckue Gopmymst 1 P P .
KOHTPO/TMPOBAT M AHAIM3UPOBATH HTOTH CBOCH
paboTsl
Bocnuramie AKKYPaTIIOCTH,
11 Xumrraeckue GopMyILl 1 TMOCIeOBATENLIOCTH M OCO3IAIIOCTH IIPH
PEIEIHH XHMHIECKHX 33189
OBAHHC CHHC aGorarh
12 BanenTHOCTE 1 Popp: b P

PANMOHATBHO, IUIAHOMCPHO, OPraHW30BaHHO,
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KOHTPO/TMPOBAT M AHAIM3UPOBATH HTOTH CBOCH
paboTs!

13

BarnenTHOCTR

Bocnwranwe AKKYPaTHOCTH,
W OCORHAHHOCTH TIPU

PeIEHHH XHMUYECKHX 32129

TOCTIE/IDRATENRHOCTH

14

Xumudeckue peaximu. [lpusHakn ¥
YCIIOBHS AX POTCKAHKS

DOpMUpOBAHNE IIO3HABATENLHOTO HMHTEpeca,
CaMOCTOATENLHOCTH B PHOOPETEHUH 3HAHUK 1
TPAKTHIECKUX YMeHHi. DOpMHUpOBAHHE
LEHHOCTHOTO OTHOIICHMS YYaUAXCS APYr K
JZIpYTy Ha ypoKe

15

3aKOH COXPAHEHMS MACCH BEIIECTB.
XuMIYeCcKue ypaBHeHHs

DopmupoBaHKe OPCACTaBICHKH o
TPAKTHYCCKOH ICHHOCTH XHMHH KAK HAYKH H
y4e6HOro IpeaMeTa

16

3aKOH COXPAHCHHMA MAcChl BEIICCTB.
XUMHYECKHE YPABHCHAA

®opmupoBarue ‘yMeHue paborarh
PAIMOHAIBHO, ILIAHOMEPHO, OPTaHH3OBAHHO,
KOHTPOIMPOBATH M aHAIIM3UPOBATH HTOTH CBOCH

paboTsl

17

‘THITB XMMUYECKIX Peakmuii

DOPMUPOBAHUE  TO3HABATEIHHOTO ~HMHTEPECA,
CAMOCTOSITE/IHOCTH B [PUOGPETEHUM 3HAHUM U
TPAKTHIECKUX yMeHuif. DopmupoBarue
LEHHOCTHOTO OTHOMICHMS YUauXcs Apyr K

YTy Ha ypoKe

18

‘THIiEl XAMEYECKHX PeaKiui

Bocnuranue AKKYPAaTHOCTH,
TOCIIe/IOBATEILHOCTH M OCO3HAHHOCTH TIPH
PEIEHHH XHMHIECKHX 3a/1a9

19

Tlosropense ¥ 0606UICHHE TCMBL,
TlonroToBKa K KOHTPONIEHOM paboTe

DopMHpoBaHHEe YMeHHe paborars
PAIMOHAIBHO, IIAHOMCPHO, OPTaHH3OBAHHO,
KOHTPO/IMPOBATH M AHAIMIUPOBATH HTOTH CBOCH
paboTh

20

Kourponsuas pabora Ne 1 mo reme

«Havaipunie  MOISTHA M 3aKOILI

XHMHID

Popmuposarme YMeHHE paborars
PaLHMOHAIBHO, IUIAHOMEPHO, OPTaHU30BAHHO,
KOHTPO/IMPOBATh ¥ AHATM3UPOBATH KTOTH CBOCH
Pabornt

Baxueiilne npejcTABUTENH HeOPraHUIecknx BenecTs. Konu4ecTBeHHbIE OTHOIICHNMS B XUMHK

21

Boanyx u ero cocras

DopmupoBanue HEYJHO-060CHOBAHHOTO
OTHOILICHHS K TIPHPOJIC, CO3AHUE YCIIOBHI ISt
9KOJIOTHYECKOr0 BOCIMTAHHS. DOPMHPOBAHHE
UEHHOCTH 3J0poBOro 1 GesomacHoro obpasza
KU3HK

22

Kucnopox

DOpMHPOBAHHC ~TO3HABATCIBHOTO HHTEPECA,
C8MOCTOATCABHOCTH B IPHOOPCTCHHM 3HAHKI H
TPAKTHICCKHX YMCHHIA. DopMHAPOBAHHE
UCHHOCTHOTO OTHONICHMA Y9alAXCA APYT K
JZIPYTY Ha ypOKe
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OBAHHE ~ ICTCTHYCCKOTO, 0BOTO
TlpakTHaeckas pabora Ne 3 Popps Rl
BOCIIMTAHNSA u TPOGECCHOHANEEOTO
23 «Ilomyuenue, cobupanue 1 "
camoonpeneichns.  OUPCICICHHE  LICHHOCTER
PACIIO3HABAHHE KHCIOPOAAY
HAy4HOI'O HO3HAHMS
DOpMUPOBAHNE IIO3HABATENBHOTO MHTEPeca,
24 OxerIB 1 CaMOCTOATE/IEHOCTH B PHOGPETEHUH 3HAHUI 1
TPAKTHIECKAX YMEHHH
Do OBAHHE  LICHHOCTHOTO  OTHOMICHHS
25 Bonopox 1 PMID
Yualuxes ApYT K APYTy Ha ypoKe
DOPMHPOBAHHE ~ HCTCTHYCCKOTO, — TPYLOBOTO
Tlpaktuueckas ~ paGora N 4 P! >
BOCIHTAHKSA u TPOGCCCHOHANEHOIO
26 «ITomyuexue, cobupanue u 1 .
camoonpeaencrna,  ONpeACICHHE LCHHOCTCH
PACIIO3HABAHME BONOPONA»
HAaY4HOrO IO3HAHMA
DOopMAPOBAHME IIO3HABATCIBHOIO HMHTCPECA,
27 Kucnorst 1 CaMOCTOATENBHOCTH B IPHOOPETCHIN 3HAHUM ¥
NPAKTHYECKAX YMCHHHA
OBAHHE ~ LICHHOCTHOTO  OTHONICHUS
2% | Com | | Gopop
yualuxest APYT K APYTY Ha ypoxe
@opmHpoBanHe mpeacTaBeHuit o
29 KonuyecTso Bemecrsa 1 TPAKTAYECKOH UEHHOCTH XHMHMH KaK HAYKH M
yueGHOro npeamera
Bocnuramie AKKypATIOCTH,
MousipHniit— 0ffbeM  ra3006pasHbix P
30 1 TOCIeJIOBATENLIOCTH M OCO3MAINIOCTH TPH
RENECTR
PCIICHHH XHMHYCCKHX 37189
Pacuerst no XAMHICCKAM DOpMHUPOBAHKE MHUPOBO3IIPCHICCKAX B3IIALOB
31 ypasreHHAM. [ToBTOPHBIT HHCTPYKTANK 1 M YOCKICHUI OTHOCHTCIIBHO HAYIHON KapTHHBI
TI0 TEXHHMKE 6e30macHoCTH MHpa H €C 3HAYUMOCTH JULA YCTIOBCKA
Bociwranne aKKypaTHOCTH,
32 | Pacuersi 10 xummieckum ypanHenmsv 1 HOCAGORATEIRHOCTH M OCOIHAHHOUTH  11pH
PEHICHHN XHMUYECKHX 3alad
DopmupoBanue HEYJHO-060CHOBAHHOTO
OTHOILIEHHS K TIPUPOJIE, CO3TAHUE YCIIOBMIL JUIst
33 Boga. Ocuosanus 1 9KOJIOTHYECKOro BOCIHMTaHHS. (DOpMHUpOBaHHE
LEHHOCTH 3J0POBOTO X GesomacHOro obpasa
KU3HK
opare efICTaBIIeIIkIT o
PacTROpHI. Maccorast norst Popip . 1TPeAS
34 1 IPaKTHICCKOH LEIIIOCTH XHMHH KaK [AYKH H
PACTBOPEHHOIO BEIIECTBA
yue61oro mpeamera
OBAHHC ~ ICTCTHICCKOTO, 0BOTO
TlpakTHueckas padora Ne 5 Popp: PR
. BOCITHTAHHSA u TPOGECCHOHANEHOTO
35 «IIpHTOTOBJICHHE PACTBOPOB COJEH C 1 .
" " - camoonpenenerna. OnpenencHue UCHHOCTCH
WX 33aHHOM MACCOBOI N0eH»
Hay4HOIO IO3HAHHSA
Bocnuranne AKKYDATHOCTH,
O6obmerme " CHCTEeMAaTH3ALHS P
36 1 HOCAE/OBATENRHOCTH 1 OCOSHAHHOCTH 1D

3HAHHH 110 TeME

PemERHT XHMUYECKHX 3a71ad
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Korrpomsaas paGora Ne 2 mo teme

. @ OBaHHE HUE aborars
«Baxueiimme TPE/ICTABATEIN PMHD yue P
PAIMOHANEHO, IUIAHOMEPHO, OPTaHHIOBAHHO,
37 HEOPIAHKUYECKUX BELLIECTB. 1 .
KOHTPO/TMPOBATE M AHAIM3KPOBATH HTOTH CBOCH
KonuectsenHble  OTHOWICHUA B
paboTsl
XAMHHY
DopmMupoBaHKe yMeHue paborars
18 AHANM3  Pe3yNETATOB  KOHTPONBHOM 1 PAIMOHANEHO, IUIAHOMEPHO, OPTAHM3OBAHHO,
paGorsr KOHTPOIMPOBATE M AHAIM3KPOBATE UTOTH CBOCH
PpaboThl
‘OCHOBHEIE KJIACCH! HEOPTAHHYECKHX COCMHEH M
DOpMHPOBAHHC IIO3HABATCIBHOTO HHTCPECA,
39 Oxcrpr: KIaccHPHUKALHA K CBOKHCTBA 1 CAMOCTOATE/IBHOCTH B [IPHOOGPCTCHHH 3HAHKH K
TPAKTHYCCKAX YMCHHA
0 OcHoBanns:  Kiaccaukamms ¥ 1 DOpMAPOBAHME  LCHHOCTHOIO  OTHOMICHHA
CBOJCTBA YHAIIKXCA APYT K APYTY Ha yPOKE
DOPMAPORAHHE  MOIHARATENRHOTO  WHTEpeca,
CAMOCTOSTE/IEHOCTH B NPUOGPETEHNM 3HAHKI 1
41 Kucrnorst: knaccuuxanys u cBoicTBa 1 TPAKTHIECKUX yMeHuit. DopmupoBarue
LEHHOCTHOTO OTHOMICHMS YUAUAXCS JPYr K
Apyry Ha ypoke
DopmupoBanue yMenue paborars
AIHOHATEHO, IUIAHOMEPHO, OPraHU3OBAHHO,
42 Kucnorst: kaccHuKaus u CBONCTBA 1 P P
KOHTPO/TMPOBATE M AHATMIUPOBATH HTOTH CBOCH
paboTh
DOopMHPOBAHKC MO3HABATC/IBHOTO  HHTEPCCA,
43 Conu: K1accHHKAIHSA H CBONCTBA 1 CAMOCTOATC/IBHOCTH B [IPHOGPCTCHHN 3HAHKH U
TPAKTHICCKHX YMCHHH
Dopmupopanue yMenue paborars
y N aIMOHATBHO, IUIAHOMEPHO, OPraHH3OBAHHO,
44 Coymu: K1acCHUKALMS K CBOACTBA 1 P P! P! .
KOHTPOTMPOBATh M AHATIA3UPOBATH UTOTH CBOCH
paboTh
OBAHHE MUPOBO3IIPEHUCCKHX BILISIOB
TeHeruacckas CBA3b MOKIY KIACCAME Do P P
45 1 U yGeKIeHMH OTHOCHTEIEHO HAYYHON KAPTHHEL
HCOPraHKYCCKHX BCIICCTB
MUpA H ee 3HAYUMOCTH JUIS YeTOBeKA
DOPMHPOBAHHE ~ HCTETHIECKOTO,  TPYLOBOTO
4 | Tpaknieckas padora Ne 6 «Pemenve . BOCIIHTAHUS! n TPOGeCCHORATEHOTO
SKCTIEPUMEHTAILHEIX 32712y camoonpezenenns. ONpeeleHHe IEHHOCTelH
HAyTHOIO IO3HAHHS
DopmupoBaHHe ‘YMCHHE paborarh
- O6obmcrme ¥ CHCTCMATH3ALMA 0 PAIOHANBHO, ILUIAHOMCPHO, OPTAHH30BAHHO,
SHAHHI 110 TeMe KOHTPO/ITHPOBAT H AHAM3HPOBATH HTOTH CBOCH
paboTs
Kortponbras paGora Ne 3 mo Teme
P ‘©OpMHpPOBAHHE yMeHue paborars
48 «OCHOBHBIE KJIACCHI HEOPTraHHYECKAX 1

COCIMHEHHIT)

PAIMOHATEHO, IUIAHOMEPHO, OPTraHW30BAHHO,
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KOHTPO/TMPOBAT M AHAIM3UPOBATH HTOTH CBOCH
paboTs!
Tlepuonuvecinii 3aK0H W EPAOTMYECKAA CHCTEMA XWMUYeCKHX 2TevenToR JI.W. Menjeneena n
CTPOEHNE ATOMDR
EcrecrsenusIe cewvercTpa DopMUpOBaHKE npejicTaBIeHuH o
49 XUMHYECKUX JIEMEHTOB. 1 TPAKTHYECKOH UEHHOCTH XHMMM KaK HAYKH U
AMBOTEpHOCTE y4e6HOro mpeameTa
IlaTpuoTHIecKOe  BOCIATAHME:  IIPOSIBICHHE
50 Orxprrrne LU, Mengeneenuiv 1 HuTEpeCa K HCTOPHH M COBPEMEINIOMY
N TlepHOAHHYCCKOrO 3aK0HA. COCTOSHHIO POCCHICKOH XHMHYCCKOH HAyKd.
BocnuTanne yBaxeHns K YICHEIM H HX TPYAY
OBAHHC MHPOBO33PCHUCCKHMX BILIANOB
OCHOBHbIE ~ CBECHHS O CTPOCHHMK Doprp e MHp! P .
51 1 ¥ yOCHKICHHI OTHOCHTCIIBHO HAYIHOMN KapTHHBI
ATOMOB
MUPa 1 €C 3HAYUMOCTH JUIA YCTIOBCKA
CIDOCHHE  BJEKTPOHHBIX  yDOBHEH Bocuuranne AKKYPATHOCTH,
52 ATOMOR  XVIMHUECKWX  DIEMEHTOR 1 TIOCTENORATENRHOCTH W OCORHAHHOCTH TIPH
Nol-20 PEIICHUH XMMUYECKHUX 3a01a4
OBaHHE e/ICTABIICHHI o
Tlepromuacckuit 3aKOH U Dopirip P
53 1 NPAKTAYECKOH UEHHOCTH XHMHMH KaK HAYKH M
MeHzeneesa 1 CTPOCHHAC aTOMa
yueGHOro npeavera
XapakTepreTHia XHMHYIECKOTO
DOPMAPORAHUE  MUDPOBOIIPEHUECKIX  BAIIISIOR
oJeMenTa 1@ OCIODAIHH  €ro
54 1 M yGER/ICHMA OTHOCATEIRHO HaYYHOM KaPTHHbI
TIOTIOMKEITHS D lepromnueckoit
MDA H €€ 3HATUMOCTH JUIH YESI0REKD
crereme
XapakTepncTaxa XHMHYCCKOTO
Bocnuranue AKKYPATHOCTH,
JNCMCHIA ~ HA  OCHOBAHHM  CIO
55 1 TOCIeI0BATCIBHOCTH M OCO3HAHHOCTH IIPH
TIOTIOXKCHUS B Tepuopnucckoit
PEIEHHH XHMHUCCKHX 327129
cncreme
TTAIPMOTHIEEKOE  ROCITATAHWE:  TDOSRICHHE
56 3uauenue  TTepHOJIMHECKOID  HdKOHA 1 MHTEPECA K MCTODHM M COBPEMEHHOMY
JLU. Menneneesa COCTOSHUIO POCCHHCKOX XUMUUECKOH HAYKA.
BocnuTanue yBaKeHns K YICHEIM i UX TPYIY
Xumuueckast cBsi3b. ORHCIMTENILHO-BOCCTAHOBHTEbHEIE PeakuHl
DOpMHPOBAHHE TO3HABATE/BHOTO HHTEPECa,
57 Mommas xuMHIecKas CoA3L 1 CaMOCTOATE/ILIIOCTH B MPHOOPETeIHH 3IAIKH H
TPAKTHICCKHX YMCIHiL
OBAHHC HOCTHOTO ~ OTHOWICHHA
58 KoparneHTHAS XUMUYECKasi CBA3b 1 Popmup en
YYAIKMXCA APYT K APYTY Ha YPOKe
DopMHPOBAHHE O3HABATCIBHOTO HHTEPECA,
KoBaneHTHAs TONAPHAT XHMHYECKas .
59 1 CaMOCTOATEABHOCTH B IPHOOPETCHAN 3HAHKH K
cB3L .
NPAKTHICCKAX YMCHHHA
OBAHHE ~ LICHHOCTHOTO  OTHOMICHUS
60 MeraLtadcckas XMMHYCCKAA CBA3b 1 Doprp
yuamuxcst ApyT K APyTy Ha ypoke
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Bocnuranne AKKYpaTHOCTH,
61 CICneHb OKHCICHAA 1 TOCICIOBATENBHOCTH M OCO3HAHHOCTH IPH
PCLICHUH XHMMYCCKHX 3alad
Bocnvranue AKKYPATHOCTH,
(OKHCIHTE/THHO-BOCCTAHOBHTCILHBIC
62 1 TOCTeOBATENEHOCTH M OCO3HAHHOCTH IIPH
CAKIHH
P PeIeHUH XUMUYECKHX 3a11ad
©OpMHpPOBAHHE yMeHue paborars
6 O6obeHne ¥ CHCTEMATH3ALMS 1 PAIMOHANEHO, IIAHOMEPHO, OPTaHH3OBAHHO,
3HAHHMI KOHTPO/IMPOBATH M AHAM3KPOBATH HTOTH CBOEH
PpaboTh
Koxrponsaas pabora Ne 4 mo Temam
«IlepmomaccKuit 3QKOH H
CPHOT DopmMupoBaHKe yMenue paborars
TICPHOITICOKAR CHCTOMA KHMIFIECRIX AIMUOHATEHO, IIIAHOMEPHO, OPTAHW30BAHHD,
64 anemertos  JILU.  Mernencesa u 1 P ’ ’ M
KOHTPOIMPOBATH M AHAIM3UPOBAT UTOTH CBOEH
CTPOCHHC ATOMOB. XHMHYCCKas CBA3b. a
OKHCITATC/IBHO-BOCCTAHOBHTCIIbHBIC P
PCaKIUK»
DOPMAPORAHME  TEHHOCTHOTO  OTHONIEHUS
65-68 | PesepsHoe Bpemst 4 D!
YUAIUXCH JIDYI K YTy HA yPOKe
Beero 68
9 kaace
Koa-Bo
Ne n/nt Haspamue Tembl, pasnena wacos BocnuTaTeabHBIH NOTEHUNAT yPOKa
Tlosropcnuc n 0606umcHuc cBeACHHI M0 Kypey 8 kiracea. XHMHYCCKHC PCaKuHn
D BAHKC MHPOBO33PCHYCCKUX BINIANOB
Knaccupuxanus HEOPTaHMYECKAX OpMHPO! P P!
1 1 1 yGexIeHuI OTHOCHTEIILHO HAYIHOM KapTHHBI
BEMIECTB U HX HOMEHK/IATYPa
MHpa ¥ CC 3HATMMOCTH JU1A YC/IOBCKA
Bocuuranve AKKYPATHOCTH,
Knacenduxanms XHMHIECKHX P
2 M 1 HOGIGIOBATENRHOCTH M OCOSHAHHOGTH 1IDH
PCAKIHI ITO PASIHTHBIM OCHOBAHHAM
peIIeHUH XMMHIECKUX 33,124
3 Knaccupuxauus XAMHYECKUX 1 (DOPMUPOBAHUE  LEHHOCTHOIO  OTHOMICHUS
peaKIUi IT0 PAB/IHYHBIM OCHOBAHHAM YJALUXCS APYT K APYTY HA ypOKe
M D BaHHE CCTABJICHUI o
TonsTHE 0 CKOPOCTH XAMHYECKOA OPNIPO) . P
4 1 OPaKTHYECKOH LEIIIOCTH XHMHH KAK NAyKH H
PeaKLUH
yaeb1roro mpeamera
D BAHHC  LCHHOCTHOIO  OTHONICHHA
5 Karammz 1 OPMHPO u
YYaIMXCA APYT K APYTy Ha yPOKS
XnMHYeCKHe PeaKIiH B PACTBOPAX LICKTPOJIHTOB
DopmupoBaHue TpenCTaBNeHuH o
6 DNeKTPOTUTHUECKAS! TUCCOIHALMS 1 MPAKTUYECKOH LEHHOCTH XUMUM KAK HAYKH H
ydeGHOro npeaMera
OCHOBHBIC ~ NOTOXEHHS  TEOPHH
" IlaTpHOTHYECKOE  BOCIMTAHME:  [IPOSBICHHE
7 JIIEKTPOIHTHYECKOH UACCOLMAIMH 1
METEpECA K HMCIODHH M COBDEMCHHOMY

(T8
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COCTOAHHMIO POCCHICKOM XMMIYCCKOM Hayku.
BocnuTasue yBakCHHA K yYCHBIM M HX TPYAY

Xwvvueckue CROVCTRA KHCTOT B

DOpPMUPORAHUE TIOAHARATENRHOTO WHTEpECa,
CAMOCTOSTENLHOCTH B TPHOGPETEHUA 3HAHWH U

] CBETe TEOPHH 9MEeKTPONUTHISCKOU 1 NpPaKTUYECKUX — yMEHMH. DopMUpOBaHHTEe
CCOLMALIAY UEHHOCTHOIO OTHOIICHWS Ydaluxes Apyr X
Jpyry Ha ypoKke
XumuueckHe CBOHCTBA KHCIOT B Bocmuranue AKKypaTHOCTH,
9 CBETe TEOPHHM  DIIEKTPOIHTHUSCKOR 1 NIOCJIENOBATENLHOCTH M OCOBHAHHOCTH IIPH
IHCCOLMALIAK PeIICHHH XMMHISCKHX 33,184
DOpPMHPOBAHHC IIO3HABATCIBHOTO HHTCPECH,
Xuvudcckue cBoiCTBA OCHOBAHMI B CAMOCTOATEIBHOCTH B PHOGPCTCHHM 3HAHHA W
10 CBCTC TCOPHH 3JICKTPOJIMTHYCCKOH 1 NPaKTHYCCKAX — YMCHHHA. Dopmuposarie
IHCCOLMALIAK LICHHOCTHOIO OTHOMICHHA YYAIIWXCA JPYr K
YTy Ha YPOKS
DOPMHPOBAHKE I03HABATCIBHOIO HHIEPECA,
Xmvimaeckne cBoiicTsa coieii B cBeTe CAMOCTOATCIIBHOCTH B IIPHOGPETEHIH IHAHMH 1
11 TEDPUK AIEKTPOIUTHYECKOR 1 TPAKTHYECKNX YMEHHIA. DopMupoRaHKe
JMCCOnMAIAKn HEHHOCTHOIO  OTHOMICHWR  y4alluxes Jipyr K
JIPYTy HA YPOKE
(DOPMHPOBAHKME MHPOBO33PEHUCCKHX BILISIOB
12 Ilouarue o rumpomAse coneit 1 1 yGexeHuii OTHOCUTEINLHO HAYTHOM KAPTHHEL
MUpa ¥ ee 3HATMMOCTH JUlsl Ie/IOBeKa
DOPMHPOBAHHE  ICTETHIECKOTO, ZI0BOrO
Ilpakrayeckas pabora Ne 1 «Pewuenue °P; Y
BOCITHTAHHA " IPO(ECCHOHATEHOTO
13 IKCUCPUMEHIAIBHBIX 3dUdY 110 TEME 1
camoonpenenenus. Omnpexerenue nenmocrei
«QUCKTPOIMTHYCCKAS IUCCOLMALLA
11y HII0TO NIOSIIAIL
DopmupoBaHue YMCHHC paborars
OHATHHO, ILIAHOMCPHO, OPTaHM30BAHHO,
14 Tlosropenue 1 0GoBIEHME 110 TeMe 1 pau P or) .
KOHTPOJHPOBATH H AHAIM3MPOBATH HTOTH CBOCH
paboTst
KortponsHas paGora Ne 1 o Temam @ 6
MHpODAITHE eIHe aborars
WTosropenve u ofiofiene op! ™ P
OIATLIO0, ILIAIOMEPIO, OPralH3oBAIIIo,
15 | chenenwii 10 kypey 8 waacca. 1 patm epIO, OP »
KOITPOJXHPOBATL H AIIAIHIHPOBATE HTOTH CBOCH
XUMMUECKHE DEAKIMA B DACTRODAX
paboTst
AEKTPAIHTORY
HeMeTa/LILI M MX COeTHHEHHS
DOPMHPOBAHHE MHPOBO33PEHUECKHX BILIAAOB
16 Ob1mas XapaKTEpHCTHKA HEMETALIOB 1 M yOeIeHuH OTHOCHTENLHO HAYTHOH KapTHHEL
MHpa H e 3HATHMOCTH [U1sl Je/I0BEKa
DOPMHPOBAHHC IIO3HABATCIBHOTO HHTCPCCA,
CAMOCTOATCIHOCTH B IIPHOGPCTCHHI IHAHMH K
O6mas XapaxTepUCTUKA HEMETALIOB .
17 1 NpPaKTHYCCKAX ~ YMCHHHA. DopMupoBaHIC

'VIIA rpymis - rajoreHos

LCHHOCTHOIO OTHONICHAA YYalIMXCA APYT K
JpyTy Ha ypoKe
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18

CoeNMHERNS TUI0IEHOB

DOPMHPOBAHKC IO3HABATCIBHOIO HHICPCCA,
CaMOCTOATCNBHOCTH B IPHOOPCTCHUH 3HAHUA 1
IPAKTHYECKAX YMEHHIA. ‘DopmupoBaHKe
LEHHOCTHOIO OTHOLICHAN YHYallMXCR APyl K
Lpyly Hd yPOKE

19

Ilpakruyeckas  pabora Ne 2

«H3yucrHue

KHCIIOTBIY

CBOHCTB CONAHOH

QOpPMHPOBAHHE  ICTETHUECKOIO, TPYIOBOrO
BOCIIHTAHHUS " NPOGhECCHOHATEHOMO

camoonpeyienenys. Onpejieienue [eHHOCTeil
Hay4JHOTO TIO3HAHMS

20

OGmas XapaxrepucTUKa HEMETalIoB
VIA ipynisl - xaibkoresos. Cepa

DOopMHpOBAHHE II03HABATENEHOIO HHTEpeca,
CaMOCTOATENLIIOCTH B PHOOPETEIHH INAIHH 1
NPaKTHYECKHX — yMeIHH. ‘DopmupoDaIe
LEIIIOCTIION OTHOMEIHA YYAMXCA APYr K

Apyry 1 ypoke

21

Ceposonopon u cybbumst

DOpPMHPOBAHHC II03HABATCIBHOTO HHTCPCCA,
CAMOCTOATCIIBHOCTH B IPHOGPCTCHUN IHAHMH 1
npaKTHYeckux  ymenmit.  Dopmuposarme
LCHHOCTHOrO OTHOWICHAA YYAWIMXCA APYT K

Apyry Ha ypoke

22

KHCIOPOIHEIE COCIMHEHNS! CePhL

DUPVMPORIHNG  TIOSHARATENRHOIO  MHTEpECH,
CAMOCTORTEIBHOCTU B II]’MUﬁ[‘IE‘IEHMM AHAHUA U
TPAKTHYECKUX yMmeHui. ‘DopMHupoBaHIE
[IEHHOCTHOTO OTHOMEHHMS YUANMXCS Jpyr K

apyry HA ypoke

23

Ilpaktnaeckan  paGota Ne 3
«Msyucnue CBOHCTB CepHOM
KHCIIOTED

(DOPMHPOBAHHE ~ HCTETHUECKOIO, TPYAOBOTO
BOCITHTAHHS " PO eCCHOHAIEHOTO
camoonpenenesus. OmnpejeIeHHe LEHHOCTEH
HAy"HOTO NI03HAHH

24

O6mwas XapaxTePUCTHKA HEMETaLIOB
VA rpynmsl. Asor

DopMHpOBAIIHE TOINABATENLIOr0 HIITepeca,
CAMOCTOATCIBHOCTH B IPHOOPCTCHHH 3HAHKH H
NPaKTHYCCKHX — YMCHHH. ‘Dopmuposarme
LCHHOCTHOTO OTHOMICHHA YHAIIMXCA APYT K

ApyTy HA ypOKe

25

Amvmak. Coyu aMMOHES

DOpMHPOBAHKMC IIO3HABATCIBHOTO HHICPCCA,
CAMOCTOATCIIBHOCTH B IPHOGPCTCHII IHAHMH 1
NpPaKTHYCCKAX ~ YMCHHHA. Dopmuposarne
LEHHOCTHOIO OTHOMICHAA YYallMXCX APYT K
LpYLY Hd YPOKE

26

Ilpakrudcckas  paGora Ne 4
«[loTydcHHe amMMHaKa H H3Y4CHHC
€ro CBOHCTBY

QOPMHPOBAHHE ~ ICTETUUECKOTO, TPYLOBOTO
BOCITHTAHUS u [pOQeCCHOHATEHOTO
camoonpenenenus. OnpexeleHue LeHHOCTeH
HAyJHOTO NO3HAHMS

27

Kucnoponconepxamue — COeIHHEHAA
asora

PopMHpOBAHHE I03HABATENEHOTO HHTEPECa,
CAMOCTOATENLHOCTH B IIPHOGPETEHHI JHAHIH I
NPaKTHYECKHX  yMEIHH. ‘DopMHpODAITHE
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LECHHOCTHOTO OTHOMICHWA YHAIIWXCA OPYr K
IpyTy HAa ypoke

Konrponbras pabora Ne 2 mo Teme

DopmuporaHue yMmeHne paforarh
PAIMOHATRHO, TITAHOMEPHO, OPTaHW3OBAHHO,

28 «Knciopos, cepa, asr H HX 1 M
KOHTPOJHPOBATS H AHAIM3MPOBATH HTOTH CBOCH
COCIHHCHHAY
paGoTEl
(POPMHPOBAHHE II03HABATENEHOIO HHTEpeca,
29 @ocop K ero CoeqUHeHUs. 1 CaMOCTOATENLHOCTH B IPHOOPETEHUH 3HAHUA U
TPAKTHYECKHX YMEeHH
0 O6mas XapaxTCPUCTHKA HCMCTALIOB 1 DOPMHPOBAHHC ~ LCHHOCTHOIO  OTHOMICHHA
IVA rpymmst. Vrsepox YHauXcs ApyTr K APyTy Ha ypoKe
DopmupoBaHKe Hay4HO-060CHOBAHHOTO
Kucnoponconepxamue — COCIHMHCHAA OTHOUICHUS K PUPOAC, CO3MAHKUC YCIIOBHI I
31 yrepona. IIOBIOpPHBIA MHCTPYKT@K 1 3KOJIOTMYECKOro BocrmTanui. Popmuposarme
110 TCXHHKE GE30MaCHOCTH LEHHOCTH 3710poBoro u Gesomackoro ofpasa
HKH3HA
DOPMUPOBAHUE  ICTETUUECKOTO, (OBOTO
Ilpakrnueckass  paGora Ne S °P; TPYA
BOCITHTAHMSA u IpO(ECCHOHATEHOTO
32 «lloxydyenue  yriekucnoro rasa u 1
camoonpeyienenys. Onpesieieaue LeHHOCTel
H3YH4CHHC €O CBOHCTB»
HAyYHOTO NO3HAHHA
POPMHPOBAHHE MHPOBO33PEHUCCKHX BILISAOB
33 VI1eBoz0pois! 1 M yOexeHuI OTHOCHTEINLHO HAYTHOH KAPTHHEL
MHpa H e 3HATHMOCTH JUlsl JIe/IOBEKa
DopmHpoBaHHC HAyIHO-060CHOBAHHOTO
OTHOIICHHS K €, CO3TAHKC YCIOBHiT
Kucnoponconepxamue TIPHPOX o Y e
34 1 SKONIOTHYCCKOro BocruTanni. PopMuposanue
OpraHHYCCKAE COCHHeHNS
LCHHOCTH 30poBoro u Gesomackoro o6pasa
HKHIHA
DOopMHPOBAHKE TIO3HABATCIBHOIO HHIEPECA,
CAMOCTOATCIIBHOCTH B IIPHOGPCTCHIH IHAHMH 1
35 Kpemnuit 1 ero coenuHeHus 1 NPaKTHYCCKAX — YMEHHH. Dopmuposarne
LCHHOCTHOIO OTHOMICHAA YHAIIMXCA APYT K
JIPYTY HA YPOKE
dopmuposaHue TPenCTaBNeHUH o
36 CHIMKaTHAs! TPOMBIILIEHHOCTE 1 MPaKTHYECKOH LEHHOCTH XUMHUM KAK HAayKu H
y4eGHOro IpeaMera
DopmupoBaHHEe TpencTaBNeHui o
37 loayuenre HemeTaIoB 1 MPaKTHYECKOH LEHHOCTH XMMHMM KAK HAayKH H
yueGHoro npeaMera
QDopmupoBaHHe (CTaBJICHEI o
Ioayuenvie BaHEHIIAX COCIMHEHMH °P’ . TP
38 1 MPaKTHYCCKOH ICHHOCTH XHMHH KAK HAYKH H
HEMETAILIOB
y4eGHOro mpeaMera
9 Ilosroperme u oGobmeHue Mo TEME 1 IlaTpHoTHYCCKOE  BOCIIMIAHHC:  IIPOABICHHC
«HemeTaIs! ¥ ¥X COCIMHCHID MHTEPECA K MCIODMH M COBDEMCHHOMY
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COCTOAHHMIO POCCHICKOM XMMIYCCKOM Hayku.
BocnuTasue yBakCHHA K yYCHBIM M HX TPYAY

KowurponkHas pa6ora Ne 3 mo teme

DopmuporaHue yMmeHne paforarh
PAIMOHATRHO, TITAHOMEPHO, OPTaHW3OBAHHO,

40 1
«HeMeTaNIE ¥ ¥X COTUHEHHSD KOHTPOJHPOBATS H AHAIM3MPOBATH HTOTH CBOCH
paGoTEl
MeTaLibl H HX COSTHHEHHS
Ilonoxenue METaIuIoB B DOPMHPOBAHHE MEPOBO33PEHUCCKHX BITISAOB
41 Ilepronpueckoit cucTeMe, cTpoelHe 1 o yOeKHeI i OTIIOCHTENLIO IAYTIION KAPTHIILL
ATOMOB H KPHCTAIIOB MUpA ¥ CC SHATHMOCTH /1A YC/IOBEKA
DOPMHPOBAHKMC IIO3HABATCIBHOIO HMHICPCCA,
" CAMOCTOATEILHOCTH B IPHOGPCTCHUM IHAHMA 1
» O6mme XUMHYECKHE CBo#cTBa 1 . ®op
AKTHICCKAX CHMA. OBAHHC
MeTaIoB P ™ MU
LCHHOCTHOIO OTHOMCHAA YHAIMXCA APYr K
YTy HA ypOKe
DOPMHPORAHME  TIOAHABATENRHOTO HMHTEpECa,
CAMOCTOSTENLHOCTH B IPHOGPETEHUN IHAHIH 1
O6mas  XapaKTepHCTHKA INENOTILIX
43 1 npakTHYeckux  ymenuit.  dopmupoaHue
MCTAIUIOB
LEHHOCTHOTO OTHOMICHWS YHAIUXCK APYr K
Apyry Ha ypoke
Bocnuranue AKKYPaTHOCTH,
O6mas XapaKkTCPHCTHKA IICTOYHBIX
44 1 MOCJIENOBATENLHOCTH M OCOBHAHHOCTH TIPH
MCTAIUIOB
PLICHHUH XMMHIECKHX 33,18
45 O6was XaPAKTCPHCTHKA 1 DOPMHPOBAHHC ~ LCHHOCTHOIO  OTHOMICHHA
. LICT0YHOICMEIBHBIX MCTAILIOB YYaIIHXCA APYT K APYTY HA yPOKS
Bocmuranue aKKYPaTHOC!
Ob6mas XapaKTepyCTHKa T
46 1 MOCJICHOBATCIBHOCTH M OCOBHAHHOCTH IIPH
e T09HOIEMENBHBEIX METAILIOB
PCIICHMM XMMIYCCKAX 33,121
DopvHpoRaHmME HAy4HO-060CHOBAHHOIO
OTHONIEHUS K IPUPOJIE, COIAHKE YCIIOBUI JuIsh
Kecriocrs BOJEL M cnocobsr ee P Y
47 1 AKOJIOTUYECKOr0 BOCTATAHKA. DOpMUpOBAHHE
YCTPAHCHIA
LEHHOCTH 3710poBoro ¥ GesonacHoro ofpasa
KH3HA
D BAHHE  OCTETHUECKOTO, (OBOTO
Ilpakrageckas  pabora Ne 6 OPMIpO > TRYX
. BOCITHTAHMSA u IpOQeCCHOHATEHOTO
48 «IloTygeHne KCCTKOM BOABI H 1 .
camoonpepenesrs. OmpejeleHHe LEHHOCTEH
Cr10co6sI €¢ YCTPaHEHHAY
HAyYHOTO NO3HAHHA
DopmHpOBAIIHE IO3NABATENLIOr0 HIITEpeca,
49 ANIOMHHHI H €0 COCAHHCHHSA 1 CAMOCTOATCIBHOCTH B IPHOOPCTCHHH 3HAHUH H
DPAKTHYCCKAX YMCHH
D BAHMC  LCHHOCTHOIO  OTHOMICHHA
50 Keme30 | ero coeMHEHHS 1 OPMHPO
Y9aUMXCA APYT K APYTy Ha yPOKS
Bocmarane aKKypaTHOCTH,
51| Keneso n era coenmmers 1 HOGIEMORATENRHOCTH ¥ OGOSHAHHOGTH TIDH

PENeHn XMMITIECKUX 33,189
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D BAHMC  ICTCTHYCCKOIO, (0BOTO
Ilpakruueckas pabora Ne 7 «Pemenue OpMHPO! TP
BOCITHTAHHA u [PO(ECCAOHATBHOTO
52 SKCIEPUMEHTAILHEIX 3a1a4 10 TeMe 1 "
camoonpenenesus.  ONPEeIcHue  LEHHOCTEH
«MeraEn
HAy4HOIO [O3HAHHMA
QOPMUPOBAHHE  ICTETHYECKOIO, TPYLOBOTO
53 Kopposust MeTawioB H  CHOCOGH 1 BOCITUTAHMS u [pPO(ECCHOHATEHOTO
3AIMUTH OT Hee camoonpenenesys. OnpejieleHue NEHHOCTel
HAYYHOTO NO3HAHMS
Mo BaHHE eNICTABNICHHH o
Merawmt 8 npupone. [omstne o PMHPO! - i
54 1 NPaKTHYECKOH LEHHOCTH XAMHHM KAK HayKH H
METaJULYpris
yue61ioro npezmera
Bocmuranue AKKYPATHOC!
Merammmr B npupone. IlonstHe 0 P e,
55 1 NOCICOBATCABHOCTA M OCO3HAHHOCTH IIPH
METAIUTYPrus
PCIICHHH XMMHYCCKHX 33,124
DopmupoBaHHe YMCHHE paborars
6 Tlosropenue 1 06obuicHNE 3HAHMI 10 1 PalLMOHAIBHO, IUIAHOMEPHO, OPraHM30BAHHO,
Teme «Merasusn KOHTPOJIHPOBATH ¥ AHAJIM3MPOBATH HTOTH CBOCH
patorh
DopmupoBaHUe yMeHne paGorars
57 KomntponbHas paGora Ne 4 mo Teme 1 PAaLMOHATEHO, IUIAHOMEPHO, OpraHM30BaHHO,
«eramsn KOHTPOJHPOBATH  AHAJIM3UPOBATH HTOTH CBOCH
paGoTst
XHMHS H OKPYKAIOUIAs cpea
D BAHHC MHPOBO33PCHYCCKHX BIIIALOB
Xuvpueckas OPraHWaaItns TIAHETH OPMHPO P! P a
58 1 M YBeHICHHH OTHOCHTCIILHO HAYYIHOM KAPTHHBI
MHpA H CC SHATHMOCTH 1A IC/IOBCKA
Dopmuposanue Hay4HO-060CHOBAHHOTO
OTHOIICHWS K TPUPOZC, CO3MAHUE YCOBHI ULt
Oxpasa okpyxaioomeii cpensl Or 4
59 1 IKOJIOTMYECKOro BocrmTanna. Popmuposanue
XUMHYECKOTO 3aTPAHEHHS
LEHHOCTH 310poBoro u GesomacHoro ofpasa
KHIHA
O6o6enne 3HARMI 0 XHMHH 33 KypPC OCHOBHOI IIKONIBI
opmupoBaHue HaydHO-0GOCHOBAHHOTO
OTHOIIEHHS K TPUPONE, CO3TAHNUE YCTOBHI JIs
60 Bemectsa 1 SKONIOTMYECKOT0 BOCTUTAHHA. (DopMUpOBaHHE
LEHHOCTH 30poBoro  GesomacHoro obpasa
HKHIHH
Dopmupopalke 1ayq110-060cIODAIIIoro
OTHOIICHHA K TIPHPOJC, CO3MAHKC YCIOBHII LA
61 XHMHYCCKHE PCAKIHI 1 SKOIIOTHYCCKOro BocruTarmi. PopMuposanue
LICHHOCTH 370poBoro  GesomacHoro obpasa
HKHIHH
TlaTpHOTHYCCKOE  BOCIMTAHMC:  IIPOABICHHC
62 OCHOBEI HEOPraHHYECKOH XHMHUH 1 P!
MHTEPECA K MCIODMH M COBDEMCHHOMY
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COCTOAHHMIO POCCHICKOM XMMIYCCKOM Hayku.
BocnuTasue yBakCHHA K yYCHBIM M HX TPYAY

63

(OCHOBEI HEOPrAHUYECKOH XHMUK

DopmuporaHue HAYTHO-060CHORAHHOTO
OTHOTIERVs| K TIPUPOJIE, CO3TAHKE YCTORHH JuTs
SKOIIOIMYECKOro BocmuTanus. opMUpoBaHme
LIEHHOCTH 30poBoro M GezomacHoro ofpa3sa
KHBHA

64 - 68

Peaepsroe BpeMs

DopMHUpOBaHHE HAYYHO-000CHOBAHHOTO
OTHOINEHNS K IPHPOJE, CO3MAHKE YCIIOBHI I
SKONIOIHYECKOr0 BOCHHTAHMA. POpMHpOBaHHE
nemocTH 3n0posoro k Gesomacrioro o6pasa
HKHIIH

Beero

68
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TIOSICHUTE. TbHAS 3AITICKA

Pabogas mporpamma 1o yucOGHoMmy mpemmery «Xmmes» wuiA 8-9 KIaccoB COCTaBlCHZ B

CoOTBETCTBMM ¢ TpeGoBanmsaMu DeACPaNBHOrO rOCYNapCTBECHHOIO CTAHAapTa OCHOBHOTO o6mero
obpa3oBaHus, Ha ocHOBE aBropckoi mporpammsl O.C. I'abpuensza u ap. «IIporpamma Kypca Xumun
115 8 — 9 xiraccos 06me0GPa30BATCNIBHBIX YIPCHKACHHIID.

ILIAHHPYEMBIE PE3YJIBTATBI OCBOEHHUS
TlpenmeTHbIE Pe3yILTATBI:

YMCHHC 0603Ha9arb XUMHICCKAC ICMCHTHI, Ha3blBalb MX M XapaKICpu3oBalb Ha OCHOBC
nonoxennst 8 TTepuomueckoi cucreme JT U Menpeneena;

(DOPMYIMDOBARME W3YMEHHBIX HOHSITUH: BEINECTRO, XUMUUECKUH MIEMEHT, ETOM, MONEKY14,
MOH, KATHOH, 4HUOH, NPOCTOE M CIOKHOE BENIECTRO, XHVMUECKAN — DEedkis, BHihl
XMUMHUCCKAX DEakImil 1 1.
orpejeneHue no @BPMYJIZM COCTdBA HEOPraHWYeCKMX M OpPraHWYecKux BelIeCTB,
BAJIPHTHOCTH aTOMOB XMMUYECKKX ICMEHTOB HIIH CTEIIEHH UX OKUCIICHUAS

TIOHUMAHUE UHPOPMALIUH, KOTOPYIO HECYT XUMUUCCKUE 3HAKH, DOPMYIIEI U yPABHEHHS;
YMEHHE KIaCCHPUITHPOBATS IPOCTHIE (METAIUIEL, HEMETaIUIL, GIIarOpOMHEIe ra3hl) M CIOKHEE
(GMHApHEIC COCIMHEHMS, B TOM WHCAE W OKCHABL, A TakKe [HIPOKCHIbI — KHCIOTHI,
OCHOBAHUS, aM(OTepHEIe IHIPOKCUIIHI M COJIM) BENIECTBA;

Gopmynuposanme Ilepuoguueckoro 3akoHa, OGBACHEHWE CTPYKTYPhI M MHOOPMALGH,
xotopyio Hecér Ilepmogmdeckas cucrema Xumudueckux oementoB JI. U. Menjeieesa,
PacKphITHE 3HauCHNA [TePHOHYECKOro 3aKOHa;

YMEHHE XapaKTepH30BaTh CTPOCHHE BEIECTBA — BHJBI XHMUYCCKHX CBS3CH M THITBI
KPHUCTATHYECKAX PEIIETOK;

OITMCAHHE CTPOCHHA ATOMOB XMMHUeCKkHX daementoB No |—20 u No26 u orobpaxeHue ux ¢
TIOMOIIIEIO CXeM;

cocrapiesne GOPMYyT OKCHJOB XHMHUCCKHX OJGMCHTOB H COOTBETCTBYIOMHX —HM
TH/POKCHJIOB;

HAIMCAHHE CTPYKTYPHBIX (OPMYT MOISKYIAPHBIX COCAMHCHHIl M (QOPMYNBHBIX EIHHHIl
HOIIILIX coe,:umenm‘i TI0 BAJEITIOCTH, CTeNeISIM OKHCIICITHs HIH 3apAJaM HOIOD;

YMCHHC (OPMYTHPOBATh OCHOBHBIC 3AKOHBI XHMHH — IIOCTOAHCTBA COCTABA BCIICCTB
MOJICKYJIAPHOIO CTPOCHHA, COXPAHCHHA MACChI BEIICCTB, 3aKOH Ancmnpo;

YMCHHE (OPMYIHPOBATH OCHOBHBIC NOJNOKCHHA 8TOMHO-MOJICKYJIAPHOIO YYCHHA H TCOPHH
ICKTPOIKTHICCKOH JHCCOLMALIMH;

OMpPEACICHIC IPH3HAKOB, YCIIOBHIT IPOTCKAHMA H MPCKPAICHNA XAMHICCKAX PCAKITHA;
COCTABJICHUC MOJICKY/IAPHBIX YDABHCHHH XMMHYCCKHX DKLV, [ONTBCPKAALOMUX 06mue
XHMHYCCKHC CBOHCIBA OCHOBHBIX KJIaCCOB HCOPraHM4YCCKHX BCIICCTB H OTPAMKAIOIIMX CBA3H
MEIKIY KIACCAMH COCIUHCHII;

COCTABJICHHC yPABHCHHH PCaKIIii C y4acTHEM MICKTPOIMTOB TAKIKE M B HOHHOHN popme;
ONPCICICHAE 110 XHMUYCCKHM yPABHCHMAM INPHHAUICKHOCTH PCAKLMit K ONpenciCHHOMY
TATY W BULLY;

COCTaB/ICHHE ypanncmn‘i OKHCJIHTEI5HO-BOCCTAHOBH TCIIbHBIX pcal(lmii C NOMOMIBIO METONA
3IeKTPoHHOro Ganarca;

TIPUMEHCHHE TOHATHH (OKHUCICHHE» B «BOCCTAHOBICHACH UL XapaxTePUCTHKH XHMAYECKHUX
CBOWCTB BEILIECTB;
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OIPCACICHHE ¢ TIOMOMBIO KAYCCTBEHEEIX PCAKIIMI XIOPH-, Cynbhar- I KapGOoHAT-AHHOHBL ¥
KATHOH aMMOHHA B PACTBOPC;

OBBACHCHHC BIMAHAA Pa3IMYHBIX (HaKTOPOB HA CKOPOCT XMMHHUCCKIX PCAKIIMIL;

YMCHHC XapaxICpU30Barh MONOXKCHAC MCTAJLIOB M HeMeTaiuios B Ilepuomrcckolt chucteme
JCVMCHTOB, CTPOCHMC WX ATOMOB M KPACTA/UIOB, OOIIHC (HIMYCCKAC M XHMUYCCKHC
CBOMCTBa;

0OBACHCHAEC MHOT000pa3Ms IPOCTBIX BEHICCTS SBICHMEM ALIOTPOIMH C YKasaHHEM €€
TIDMYWH;  YCTAHOBICHWE pasMuWil THAPO-, MMPO- M JIEKTPOMETALIYPrHM M
LIOCTPHPOBAHNE WX IIPHMEPAMIT IPOMBIIIICHHBIX CIOCOGOB [0y YCHHA METAIUIOB;

yMeHme pamirh oBiyI0 xapaxrepuctiky aementon 1, T, VITA ipyimn, a raoke sopopod,

KMCIOPOAA, a30Ta, Cephl, (OCQOpA, YINEPONA, KPEMHUS 1 OOPAIOKAHHAIX MMU IDOCTHIX

BONECTR U BAKHEHINIUX COC/MHEHUI (CTPOCHUE, HAXOXJIGHME B TIDHDOJIE, 1IUIydeHUE,

(UAMCCKME 1 XUMAUECKHE CROFC
YMEHHE OIMCHIBATE KOPPO3UIO METAILIOB W crocobsr 3ALIHTHI OT Heé;
YMEHHE IIPOU3BOIUTE XUMHUYECKHE pacq!'ru € MCIOIB30BAHUEM IOHSTHY «MACCOBAs nons

, UpHVICHERHE);

BeIIECTBA B CMECH», KOIAYECTBO BEIIECTBA», (MONAPHEI OGhEM» 1m0 dopMymaMm ¥
YPABHEHMAM peakiyii;
OIUCAHIE CBOMCTB M IPAKTHYECKOrO 3HAUCHUS M3yYEHHBIX OPraHUUECKHX BEIIECTB.

JIMYHOCTHBIE Pe3y/ILTATEI:

OCO3HAHWE CBOEH OTHMUECKOM NPUHAVIOKHOCTH, 3HAHME MCTOPHM XMMUM ¥ BKIAza
Ppoccrifckoif XUMUYECKOM HAayKy B MAPOBYIO XHMHIO;

(OpMHUpOBAHME  OTBETCTBEHHOTO OTHOUICHMS K [O3HAHWIO XHMHM; TIOTOBHOCTH M
CIIOCOGHOCTH OGYUAIOMUXCA K CAMOPA3BHTHIO M CAMOOGPA30BAHMIO HA OCHOBE H3YYCHHBIX
(haKTOB, 3aKOHOB ¥ TEOPHI XHUMHH; OCOSHAHHOTO BEIGOPA M NOCTPOCHHE HHIMBHIYATLHON
0Gpa30BATE/BHO TPACKTOPHH;

(opMHpOBaHHe LENOCTHON eCTECTBEHHO-HAYIHOH KAPTHHEI MHpA, HEOTHEMJIEMOIi 1acThio
KOTOpO AB/IACTCA XHMHTIECKAs KAPTHHA MHDA;

OB/AZICHHE COBPEMEHHEIM A3BIKOM, COOTBETCTBYIOIHM YPOBHIO PAIBHTHA HAyKH M
0DNIECTBEHHO M MPAKTHE, B TOM HCIE H XHMHIECKHM;

OCBOEIHE COLMAILILIX IIOPM, IIPABHJI NOBEAEIHs, po1eit H GOpM COMHAILION IKH3IH D
COLMYMC, TIPHPOZC M YACTHOH JKHIHH HA OCHOBC DKOIOTHYCCKOH KyJIBTYphl H G30MacHoro
0DpaLICHHA ¢ BCIICCTBAMH H MATCPHAJIAMH;

(opMHPOBAHHC KOMMYHHKATHBHOH KOMIICTCHTHOCTH B OOIICHHH CO CBCPCTHHKAMH H
B3POCIBIMH B npouecce 06pa3oBaTciBHONA, 06ICCTBCHHO TIOJIC3HOH,
y4eGHO-HCCICAOBATCIBCKOMH, TBOPYCCKOM H APYTHX BHIOB ACATCIBHOCTH, CBA3AHHBIK C
XUMHCH.

MeranpeaMeTHbIE Pe3y.IbTATHI

onpeeNeHne uenek co6CTBCHHOrD ofydCHHs, IIOCTaHOBKA M (hopMynmpoBamme wis cebs
HOBBIX 3a1a4;

TUIAHMPOBAHMC MyTCH HOCTIIKCHWA IKCIACMOTO PE3ybrara OGYUCHUA XMMHUH; COOTHCCCHHC
CBOMX JCHCTBHI C ILTAHMDYCMBIMH DE3y:IbTATaMH, OCYIICCTBICHAC KOHTPOJA CBOCH
[IEATEBHOCTH B TIPOLIECCE IOCTHKCHHS PE3ynbTata;

ONPENEICHAE MCTOYHHKOB XMMHYECKOH MH(QOPMAIMy, IOJNyYCHHE M aHalM3 ¢, CO3JaHHC
#H(OPMAIHOHHOTO IPONYKTA i €10 NPEICHTAIIMA;

WCTIO/B30BAHAC OCHOBHEIX MHIC/UICKTYaIbHBIX ONCPAINTA: aHAIH3a M CHHTC3a, CDABHCHEA K
croTeMaTHIAINN, O6OGMEHS W KOHKDETMIAIN, BHARICHHE TPHUAHHO-CIIE/CTREHHbIX
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CBA3CH M IOCTPOCHHE JIOTHYCCKOrO DACCY)ICHHA HA METCPHANC CCTCCTBCHHO-HAYYHOTO
COCpKAHAA;

- YMCHHC CO3/[aBaTh, IIPUMCHATh W IPCOOPA30BLIBATE 3HAKM M CMBOJILI, MOJICIA H CXCMBI JUIA
pemeHAA yucOHBIX ¥ 103HABATEIBHBIX 3a/1a4;

- (opMapoBaEMC W pPa3sBMTHC OKOJOTMYCCKOIO MBIIICHAA, YMCHHC NDHMCHATH CIO B
TI03HABAICIBHON, KOMMYHAKATHBHOM, COLMANBHOH IpakTHKe M IpOo(ecCHOHAIBHOR
OpHCHTAIHH.

- TCHEPHUPOBAHMC WICH ¥ ONPE/ICICHAS CPEACTB, HEOOXOMMMBIX U1l MX PCalH3alMH,

COJIEPXXAHWE YYERHOI'O TIPEJIMETA
8 kanace
HauaabHhie HOHSTHE W 3K0HBE XuMun - 20 4

Tena n nemectna. CROACIRA BEMECTR, DTWIOHHE (MAUUECKUE CROKCTHA RetIleCT

Marepua1sl U MaTepuanoBeieBne. Pos XMMUH B XH3HI COBPEMEEHOTO o61ecTra. OTHOmEHHE
ofmecTsa K XuMui: XeModuis 1 xemodoGus. MeTonsr uayuenus xumuu. Ha6mionexue.
Dkenepument. Monenuposanue. MojIe/y MaTepUabHEIe ¥ 3HAKOBKIE WM CHMBONBHEIE.

Tase. DKuzxoctu. Teepiue Bemecrsa. B3auMHBIE TIEPEXOJEl MEXIY —ArperaTHEIMK
COCTOSHMSIMH BEMIECTBA: BO3TOHXA (CyOnMMawmss) ¥ JecyGIMMamys, KOHJCHCALMS M WMCTapeHue,
KPUCTA/IIM3ALMS U [IIABJIEHHE.

(Du3nueckue sieHMs. YMCTBIE BEm(eCTBA M CMECH. [OMOTCHHBIC M TETEPOreHHbIE CMECH.
Cwmecn rasooGpasuple, xuakue u TBEpaeie. CrocoGEl paspeNeHus cMeceil: Ieperonxa, i
JMCTHIUIALMSA, OTCTAMBAHME, (UIBTPOBAHIE, KPUCTAIA3AIMS HIH BHIIAPHBAHHE, XPOMATOTPAadHA.
Tlpumenenre 9THX Cr0coGOB B 1aGOPATOPHOI NPAKTHKe, HA MPOM3BONCTBE U B OBITY. XHMUUECKHE
OJeMeHTH. ATOMBI M MONEKyNEL [IpoCThie M CIOXHEIC BEIECTBA, AJUIOTPOIHS HA IpHMEpe
xuenoposa.  OCHOBHBIC — TIOJIOKCHHS — aTOMHO-MOJEKYNSpHOro  yuemus. Momb. — Bemecrsa
MOJICKY/ISPHOTO M HEMOJNEKYJAPHOTO CTPOCHHS. 3HAKH (CHMBOMGI) XMMHYECKHX IJICMCHTOB.

Mudopmarms, KOTOpYI HECYT 3HAKH XHUMH'TECKHX O/IEMEHTOB. JTHMOIOTHS HA3 HEKOTOPHIX
XHMHYECKHX 9JICMEHTOB.

Ilepuoguueckan cucreMa XuMHUIecKux anementos /. M. MenjieneeBa: XopOTKONEPHOXHBI H
JUTHnIIonepHomLIA papuanTol [lepuwoxni u rpynmut. Inabmas u moGounas momrpynmui, wim A
B-rpynmsl. OrHocuTenpHas atoMEas Macca. Xummacckue dopmynst. Huuekesl H ko3 HIMCHTEL
OrnocurenbHas MOICKyNApHas Macca. Maccopas AOTA XMMHYECKOTO OJNCMCHTA B COCHMHCHUH.
Hudopmanms, KOTOPYIO HECYT XHMHYCCKHC HOpMYITBL.

Bancurnocrs.  CrpykTypHbic GOpMyisl. XHMHYCCKHC OICMCHTHI C IOCTOSHHOH ¥
TCPCMCHHON  BAICHTHOCTEIO. BbiBox GOpMyNB! COCHMHCHAA N0 BalCHTHOCTH. OnpecicHue
BAICHTHOCTH XHMHYCCKOTO /ICMCHTA 10 dopmyxc BemecTsa. COCTABICHHC Ha3BaHMI COCIMHCHIH,
COCTOAIINX W3 IBYX XHMITYCCKAX 3ICMCHTOB, IT0 BAJICHTHOCTH. 3aKOH I0CTOAHCTBA COCTABa BCIICCTB.

Xumupdcckue peaxiwy. PearcHrsl M NpomykTsl peaxumy. [Ipu3Haky XUMHYCCKUMX PEaKIHit.
'Yei1oBHs MX NPOTCKaHMA | Mpekpamenns. Peakim Topenns. DK30TCPMUUCCKHE ¥ IHIOTCPMAICCKUC
peaKuHy.

3aKOH COXPaHCHHA MacChl BEICCTB. XMMHYCCKHC ypaBHCHHA. COCTaBICHHC XMMHUYCCKHX
ypaBHeHuH. MH(GOpMAINA, KOTOPYIO HECET XHMAYECKOE YPaBHEHHE.

Kraccupuxarus XMMUYECKHX PEakii [0 COCTaBy M YHCIY PEarcHTOB H IPOIYKIOB. THIBL
XMMHYCCKHX peakimit. Peakimyn coeIMHCHNA, pasioXKeHns, 3aMellcHuA i o6mena. Karanusaropst 1
KaTalms.
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Cocras Bosmyxa. ITonarue o6 0o6bEMEHON MONE KOMIIOHEHTA NMPHPOJHOH ra3oBoif cmecy —
Bo3xyxa. Pacaér 0ObEMa KOMIIOHCHTA ra30B0ii CMECH 110 €I0 0OBEMHOM 10116 X HA0GOPOT.

Kucnopon. Oson. Ilonyuenne xwucnoposa. CobMparme M DPaclO3HABAHMC KHCIOPONA.
X¥MHAYECKKC CBOWCTBA KHCIIOPOIA: B3AMMONCHCTBMC C METAUIAMH, HEMETAUIAMH M CIOKHBIMK
semectsamy. [Ipnmererne kucaopona. Kpyrosopor kuciopona s mpaporne.

Oxcunrr, O6pasoanve Hasparmil okcuoB 0o kX dopmynam. CocrasicHue GopMyII OKCHIOB
TI0 MX HasBaHuAM. [[PeaCTaBATENM OKCHIOB - BOJ@ ¥ YIICKACHEIH 123, H3BECTB.

Bojtopost B upupojie. DHAMHECKAE M XAMMYECKME CHOFCTRA BOJOPOJE, €10 TIOJyYeHHE 1
npuMencHie.
Ko, ux cocran u racondmiaims, Hnwxaiopst. TaGimia pacrsopumocty. Consmas v

cepHas kn

Conu, UX COCTAB ¥ HAa3BaHUA. PacTBOpUMOCTS conelt B Boze. IIpencrapurenu caneit: XI0pui
HaTpus, KapGoHat Hatpus, GocdaT KansIms.

Tocrosunas Aporanpo. Komruectso semectsa. Moms. Monsipuasi Macca. KpaTHeie euHULIB
W3MEPEHHS KONAUECTBA BEIIECTBA — MUUTEMOMG ¥ KHIOMONb, MITAMOJSPHAS M KHIOMOJSIPHAS
Macchl BemecTsa. PacuéTel ¢ MCIIONB30BAHMEM IOHATHU «KOJMYECTBO BEIECTBAY, (MOVSPHAL
Maccay», «IoCTOSHHAA ABorapo». 3akoH Asoragpo. Momsprblf 06bEM ra3006pasHbIX BEIIECTS.
OTHOCHTENBHAY [UIOTHOCTh OJHOIO Ta3a 0O JpyroMy. KpaTHble eIMHMUBL MIMEpeHMS —
MAUTHMOTSIPHBIN ¥ KIIOMOJISPHBIA 06GbeMbl ra3006pa3HbIX BEUIECTB. Pacu@rsl ¢ UCIONL30BAHAEM
TIOHSATHI «KOTMUECTBO BEIIECTBA», MOJAPHAA MACCA», GMOIAPHEIA OOBEM rasoB, IOCTOAHHAS
ABorazipox».

Tuppocdepa. Kpyrosopor somst B mpupoze. (PM3MUECKHE W XMMHUECKHE CBOWCTBA BOEL
B3amMoyieiicTBHe C OKCHJamu. OCHOBAHHS, MX COCTaB. PAacTBOPUMOCTh OCHOBAHMII B BOJE.
Mamvenenne OKpackH WHIMKATOPOB B IENOYHOH cpexe. llpexncraBuTeN mienoued: ruAPOKCHIB!
HATPHS, KAIHS U KAIIbLHA.

Pacteoputens u pacreopémmoe Bemectso. Pacrsopel. Pactsopenne. ['mnparer. Maccosas
JIOIISL PACTBOPEHHOTO BEIIeCTBa. PacuéTrl, CBA3AHHEIC C MCIIONB30BAHMEM TOHATHA (MACCOBAs IO
PACTBOPEINIOTO BELECTBAY.

‘OCHOBHBIC KJIACCHI HCOPTAHHICCKHX COCAMHCHAIH - 10 ¥

OGobucHne caencHni 06 OKCHAAX, HX KIACCH(MHKALMH, HA3BAHHAX H cBOHcTBaX. Criocobbl
TIO/TYYCHHA OKCHJIOB.

OcHoBaHusA, ¥X KiaccH(UKALMA, HA3BaHWA M CBOWcCTBA. BsamMorelicTrc ¢ Kucnotamw,
KHCJIOTHEIMH OKCHIAMH M COJIMH. 'a3/I0kCHHC HCPaCTBOPHMEIX OCHOBaHHI. CIOCOGBI MOTYYCHHA
OCHOBAHKH.

Kucnotsl, ux kilaccubuxauuma u HassaHps. OOIIMC XHMHYCCKHC CBOHCTBA KHCIOT.
B3aMOACHCTBAC KHCJIOT C MCTa/UIaMH. OJICKTPOXMMHUYCCKHH PAI HANPKCHAN MCTAJLIOB.
BsanmozcicTBEE KHCIOT ¢ OKCHIAMH MCETaLIoB. B3aMMONCHCTBHC KHMCIOT C OCHOBAHHMAMH —
peaxums HeHrpanusauvy. BsanvonciictBue KHCIOT © comAMd. [lomyuenue GECKHCIODONHBIX M
KHCIIOPOJICONCPAKANINX KHC/IOT.

Comm, ux cBoifcTsa. B3ammoneiicrue coicit ¢ MeTauraMu, OCOOCHHOCTH 3THX PEaKIMHif.
BsanmozeiicTsue colei ¢ comsimu.

TeHeTwdecKkMe pAbI METalla H HEMETala. |CHETHYECKas CBA3b MEKIY KIaccaMu

HEOPraHWYECKHX BEIIECTB.

b1, MX CHORCTRA M 1IDHMCHEHME.,




