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Aptu 2025

Pabouas nporpamMMa 1o XUMuM JUist 00y4aroIMUXCs € 3a7€P>KKON IICUXUYECKOTO Pa3BUTHS
(3I1P) Ha ypoBHE OCHOBHOTO 00IIIer0 00pa30BaHUs COCTaBJICHA B COOTBETCTBHH ¢ DeepaibHBIM
roCyJapCTBEHHBIM 00pa30BaTeIbHbIM CTaHIAPTOM OCHOBHOIO 00I1ero 00pa3oBaHus,
[TpumepHOit aganTUPOBAaHHON OCHOBHOW 00pa30BaTeNbHON IPOTPAMMOI OCHOBHOT'O O0IIIEro
00pa30BaHus 00YYaIOLINXCS C 3aIPHKKON ICUXUYECKOro pa3BuTus, [IpumepHoil paboueit
porpaMMbl yaeOHOTO npenmMeTa «Xumus» (6a30Bblid ypoBeHsb), [IpuMepHoit mporpaMmmoit
BOCIIUTaHMsI 00y4aroIIMXCsl IPU MOJyYEHUH OCHOBHOT'O 00LIEro 00pa3oBaHus, C y4eTOM
pacnpeiesIeHHBIX 110 KJlaccaM IPOBEPSIEMbIX TpeOOBaHUH K pe3y/bTaTaM OCBOECHHS OCHOBHOMN
00pa3oBaTeIbHONU IPOrpaMMbl OCHOBHOT'O 00IIer0 00pa30BaHus U 3JIEMEHTOB CO/IEPIKaHUs,
NPEJCTAaBICHHBIX B Y HUBEPCATBHOM KOJAH(PHUKATOpE M0 XUMUH, KOHIIETIIUH MperoaBaHus
y4eOHOro npeaMeTa «XUMus», B 00pa3oBaTelbHbIX opranu3auusix PO, peanusyromux
OCHOBHBIE 00111e00pa30BaTEIbHbIE IPOIPAMMBI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«XHUMMUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

B uenom pesynpTaThl ocBoeHus odyuatouumucs ¢ 3[1P yue6Horo npeamera «Xumusi»
COBIIQJIAIOT C pe3yIbTaTaMH IPUMEPHOU pabodei MporpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHHUS.
HawnOosee 3Ha4MMEBIMHY SIBJISIFOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

e MOTHBaIMs K OOYUEHUIO U IeJICHAIIPaBICHHOM 103HAaBATENbHON JAESITEIbHOCTH;

® yCTaHOBKa HAa OCMBICIIEHHE JJUYHOT'O OIbITA, HAOJI0IEHUH 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

e OpHUEHTAalUs HAa IPaBUJa UHAUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MaCHOr0 MOBEACHHUS
IPY B3aUMOJICHICTBUN C XUMUUYECKUMHM BEIIECTBAMH U COCIMHEHUSIMU;

® [IPaKTUYECKOE M3Yy4YeHHUE Mpodeccuil U Tpyia pa3InyHOro poJia, B TOM YKCJIE Ha OCHOBE
IPUMEHEHHS U3y4yaeMOoro MpeAMETHOrO 3HaHUsl (Harnpumep, 1a00paHT XMMUYECKOTO
aHajamn3a);

® yBaXCHME K TPYIy U pe3yJIbTaTaM TPYLOBOU IEATENBHOCTH;

® TOTOBHOCTb K OCO3HAaHHOMY IIOCTPOEHUIO JAJbHENIIEH HHANBUAYAIBHON TPAEKTOpUN
00pa30BaHUs Ha OCHOBE OPUEHTUPOBKH B MUpe Mpodeccuii u npodeccnoHaIbHbIX
MPEIIOYTEHUN, YBaXKUTEIBHOTO OTHOLLEHUS K TPYLY;

® 0CO3HaHHE CBOETO MOBEJICHMS C TOUKH 3pEHUS OMACHOCTH WM 0€30IacHOCTH IS ce0st
WIH JUIS1 OKPYXKAIOLINX;

®  OCHOBBI IKOJIOTUYECKOU KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUIEHUS, IPUOOPETEHHE OMBITA IKOJIOTUYECKH OPUEHTUPOBAHHOMN
IIPAKTUYECKOHN AEATEIbHOCTH B )KU3HEHHBIX CUTYALMSIX;

® OCO3HAHME MOCJIEICTBUN U HEMPUATHE BPEAHBIX NPUBBIUEK (YIIOTPEOICHUS aIKOT0JIs,
HapKOTHKOB, KYpEeHHUs) U UHBIX (opM Bpeaa uist PU3NYECKOro U ICUXUYECKOTO
3/10pOBbBSI;

® [PUHATHE PEHICHUN B )KU3HEHHOW CUTYyallul Ha OCHOBE IEPEeHOCca OMyYEHHBIX B X0/
00y4YeHHsI 3HaHUH B aKTyaJIbHYIO CUTYaIlUIO, BOCTIONHATH 1e(DUIUT HHPOPMALIUY;

® TOTOBHOCTbh OTOMpATh M UCIIOJIb30BATh HYKHYIO HH(GOPMAIUIO B COOTBETCTBUH C
KOHTEKCTOM YKU3HEHHOM CUTYallUH.

METANPEIMETHBIE PE3YJIbTATBI

L OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘lCﬁHI)IMI/l NMO3HAaBAaTCJIbHBIMHU I[EﬁCTBP[ﬂMP[Z



BBIABJIATH IPUYKUHBI U CIICACTBUA IMTPOCTBIX XUMHUYCCKUX fIBHCHHﬁ;

OCYIICCTBJIATE CPAaBHCHUC, Knaccmbnxaumo XHUMHUYECCKUX BCUICCTB 110 3aJJaHHBIM OCHOBAHUSIM U
KpUTCPUAM IOJI1 YKA3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTPOUTD JIOTHUYCCKOC CYXKACHHUEC ITOCIIC TPEABAPUTCIIbHOIO aHaJIM3a, BKIHOYAOIICC YCTAHOBJIICHUC
MMPUIUHHO-CJICACTBCHHBIX CBSI3€I>1;

BBISIBIIATH JeOUIUTHI HH(DOPMAIUH, JTaHHBIX, HCOOXOIUMBIX JIJISl PEIICHUS TOCTABIEHHOMN
3a7a4u;

npeoOpa3oBbIBaTh HH(GOPMALIKIO U3 OJTHOTO BUAA B APYTro# (TaOIUILy B TEKCT U TIp.);

CO31aBaTh, IPUMCHATL U Hp606pa30BI>IBaTB 3HAaKH U CUMBOIJIBI, MOACIIN U CXEMBI JJIs pCIHICHUA
y‘Ie6HHX M ITIO3HaBaTCJIbHBIX 3a4a4 C IOMOILIBIO II€Jaarora,

C TIOMOIIBIO TEIarora MPOBOJAUTh XUMUUYECKHH OIBIT, HECIIOKHBIM SKCIIEPUMEHT, IS
YCTaHOBJICHHUSI OCOOEHHOCTEH 00BhEKTa U3yUEHUsI, TPUIMHHO-CIICACTBEHHBIX CBSA3CH U
3aBHCUMOCTEH 00bEKTOB MKy COOOM;

C IIOMOLIBIO II€Jarora ujin CaMoCTOATCIIBHO Q)OPMYJ'II/IpOBaTL 0606H_IGHI/I$I U BBIBOJBI I1O
pe3yibTaTaM IIPOBEACHHOT'O Ha6J'IIOI[eHI/I$I, OIIBITA,

IMPOrHO3UPOBATH BO3MOKHOC PA3BUTUC XUMHWYCCKHUX ITPOUCCCOB U UX IMOCICACTBUS,

MCKaTh WIK OTOMpaTh HH(OPMALIUIO WU IaHHBIE U3 HCTOYHUKOB C YYETOM IPEJI0KEHHOM
yueOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHUEB.

e Opmiaaenue YHUBEpPCAJIBbHBIMHA y‘leﬁHI)IMI/I KOMMYHHUKATUBHBIMHA JeHCTBUSIMM:

OpraHU30BBIBATH YUeOHOE B3aUMOJCHCTBHE B IpyIIe (ONpeaessaTh 001Iue elu, pacpeaeisTh
pOJIH, IOTOBAPUBATHCS IPYT C APYTOM H T. 1.).

C IMOMOUIbIO N€Jarora Ujin CaMoOCTOATCIIBHO COCTABJIATh YCTHBIC U IMCbMCHHBIC TCKCTHI C
HCITOJIb30BAHUEM UITIOCTPATUBHBIX MATCPUAIOB JJI BBICTYIIJICHUS TICPE aYHHTOPHCﬁ;

OpPraHU30BBIBATH YUEOHOE COTPYJHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U
CBEpCTHUKAMHM; pab0TaTh MHAUBUIYAJIbHO U B IPYIIE: HAXOAUTh 00Iee pellieHHe U pa3peraTh
KOH(JIMKTBI HA OCHOBE COIJIACOBaHMS MO3UILIMNA U ydeTa HHTEPECOB; (HOPMYIHPOBATh,
apryMEHTHUPOBAaTh U OTCTaWBaTh CBOE MHEHHUE;

OLICHUBATHb KAa4CCTBO CBOCTO BKJIaJla B O6IJ_II/II71 MNPOAYKT, HPUHUMATL U PpA3ACIIATh
OTBCTCTBCHHOCTD U IIPOSABJIATL TOTOBHOCTH K IPCAOCTABJICHUTIO OTYECTA IICPE rpynnoﬁ.

e Opmiaaaenue YHUBEPCAJIBbHBIMHA y‘-leﬁl—[l)lMI/l PEryjasiTUBHBIMUA JeHCTBUSAAMU:

0oOHapyXuBaTh U HOPMYIUPOBATH YUEOHYIO TPOOIEMY, OIIPENETATh LEeTb yueOHOM
JIeSITEIIBHOCTH;

BJIaACTb OCHOBAaMH CaMOKOHTPOJIA, CAMOOLCHKHA, ITPUHATHUA pCIJ_IeHI/II\/'I " OCYyHICCTBJICHUA
OCO3HAaHHOI'0 BLI60pa B y‘-I66H01>'I U TIO3HaBaTEIbHOM ACATCIIBHOCTH,

COOTHOCHUTBH CBOM JICMCTBHUS C TUIAHUPYEMBIMU PE3YIbTATAMU, OCYIIECTBIATH KOHTPOJIb CBOEH
JIESATETLHOCTH B IIPOIIECCe JOCTIKEHHS pe3yIbTaTa, ONMPEIEsITh CIOCOOBI IEHCTBHI B paMKax
MPEJIOKEHHBIX YCIOBUN U TpeOOBaHUIA, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBHH C
W3MEHSIOIICHCS CUTYyalluei;



JlaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U IIpeJIaraTh IJIaH €€ U3MEHEHNU,
NpPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH pEIICHUH YueOHOI 3a1auu;

IOHUMATh IMPUYHHBI, IO KOTOPBIM HE OBLI JOCTUTHYT Tpe6y€MbeI peE3yIbTAT ACATCIBHOCTH,
ONpECACIIATh MO3UTHBHBIC UI3BMCHCHHWA U HAITPABJICHM, Tpe6yfoume ,Z[aJ'IBHGfIH.IeIZ pa6OTI)I;

OCO3HAHHO OTHOCUTBCS K IPYroMYy Y€JIOBEKY, €F0 MHEHUIO.
INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOEHUIO 00513aTEILHOIO COJEPIKAHNS,
YCTaHOBJIEHHOI'O JJAHHOM IPUMEpPHON pabouell IporpaMMoOi, BbIIEISIOT: HAyYHbIE€ 3HAHUS,
YMEHUS M ClIOcOObI IeCTBUH, crienudruecKue Ui yueOHOro npeamera « XuMus», BUAbL
JESATEIbHOCTH 110 MOJIYYEHUI0 HOBOT'O 3HAaHUs, €r0 UHTEPIPETalH, IPEOOPA30BAHUIO U
IPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CUTYaLUsIX:

® [IPEACTaBICHUE O 3aKOHOMEPHOCTAX U MI03HABAEMOCTH SIBJICHUI IIPUPOJIbI, TOHUMAHHE
00BEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTA OOLIEH KyIbTyphl U MPAKTUUYECKOM JeSTEIbHOCTH
YeJIOBEKa B YCIOBUSAX COBPEMEHHOI'O OOIIECTBA; TIOHUMAaHUE MECTa XUMUU CPEH IPYruX
€CTECTBCHHBIX HaYK;

e BJIJICHHE OCHOBAMHU MOHATHIHOIO anmnapara 1 CUMBOJIMYECKOTO SI3bIKa XUMUHU IS
cocTaBiieHUs! (OpMYJI HEOPTaHUYECKUX BEILIECTB, YPABHEHUIM XUMHUUECKUX PEaKIUii (C
OIIOPOi1 Ha alITOPUTM Y4eOHBIX JeHCTBUI); BlaleHHEe OCHOBAMH XMMHYECKON
HoMmeHknarypsl (IUPAC u TpuBHanbpHO) U yMEHUE UCIOIb30BaTh €€ I PEILCHUs
y4eOHO-1103HaBaTEIbHBIX 33/]au C IOMOIIBIO YUUTEIIs; YMEHUE UCIOIb30BaTh MOJEIIN
JUIsl OOBSICHEHHUSI CTPOEHUS aTOMOB U MOJIEKYJI 110 QJITOPUTMY C OIOPOM Ha ONIPEJEIICHNUS;

® [IPEACTaBJIEHUE O CUCTEME XMMUYECKUX 3HAaHUN U YMEHHUE C IOMOLIBIO YUUTEIS
IIPUMEHATH CUCTEMY XMMHUYECKUX 3HAHUH JUIsl YCTAHOBJICHUS B3aUMOCBS3EH MEXIY
M3Y4YEHHBIM MAaTE€pPHAJIOM U IIPH MOJTYYEHUH HOBBIX 3HAHUI, a TAaKXKe B Ipoliecce
BBITOJIHEHUS YUeOHBIX 3aJJaHUi U NTpHU paboTe C UCTOYHUKAMHU XUMUYECKOH
nH(pOpMaLU, KOTOPasi BKIIOYAET:

BaXHEHIINE XMMHYECKHe OHATHA: XUMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO,
IIPOCTOE U CJIOKHOE BEIIECTBO, OAHOPOIHAS M HEOJAHOPOHAS CMECh, OTHOCUTEbHBIE
aTOMHAas U MOJIEKYJIIpHAsl MacChl, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca,
MOJIIpHBIA 00BEM, OKCH/I, KUCIIOTa, OCHOBAHUE, COJIb (CPEeIHss), XUMUYECKas peaKIus,
pEaKIMU COSAMHEHUS, PEaKIIMU PA3JIOKEHMSI, PEaKLIMU 3aMEleHUs, peaKllui oOMeHa,
TEII0BOM 3P PEKT peakinu, IK30- U SHAOTEPMHUUECKHUE PEAKI[UH, paCTBOP, MaccoBas
JI0JI1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHNH, MaccoBasl J0JIs U MPOLICHTHAs
KOHIIEHTpalUs BEIIECTBA B PACTBOPE, AP0 aTOMa, 3JIEKTPUUECKHM CI0i aToMa, aTOMHast
opbuTanb, paguyc aToMa, BAJIGHTHOCTb, CTETIEHb OKUCIICHUS, XUMHUECKasl CBSI3b,
AIIEKTPOOTPHULIATEILHOCTD, TIOJSIPHAS U HENOJISIPHAs KOBAJICHTHASI CBSI3b, HOHHAs CBS3b,
MeTaJUIn4YecKas CBsA3b, KPUCTAIIIMUECKas pelleTKa (aToMHasi, HOHHAs1, MeTajsIn4yecKas,
MOJIEKYJISIpHas ), NOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HE DJIEKTPOJIUT, AIEKTPOIUTHYECKAS
JIMCCOIMALIUS, PEaKIIMK HOHHOTO 0OMeHa, OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIC PEaKIiH,
OKHUCJIUTEb U BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJIEHHE, AJIEKTPOJIN3, XMMUYECKOE
paBHOBecHE, 00paTUMbIE U HEOOPAaTUMBbIE PEaKIH, CKOPOCTh XUMHUUECKOH peakiny,
KaTajan3aTop, npeaensHo pomyctumas konuentpanus (I11K), kopposust meranos,
CIUIaBBI;

OCHOBOIIOJIAraromue 3aKOHbl XUMHMM: 3aKOH COXPaHCHUA MAaCChI, HepI/IOI[I/I‘{eCKI/Iﬁ 3aKOH I[ n.
MCH,Z[CJ'ICCBa, 3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABOFaI[pO;
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TeOpHH XMMHHU: aTOMHO-MOJIEKYJIIPHAs TEOPHsL, TEOPUS NIEKTPOJIUTUUECKON JUCCOLUALNH, &
TaKXe MPEJCTABICHHSI O HayYHBIX METOJaX MO3HAHUs, B TOM YHCIIE SKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX METO/IaX UCCIIC0BAHUS BELECTB U U3YYEHUs XMMUYECKUX peaKIuii;

® [peACTaBlICHUE O NEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(paanyc aToma, 3JEKTPOOTPULIATEIBHOCTH ), IPOCTHIX U CIOKHBIX BEHIECTB OT
II0JIO’KEHHUS JIeMEHTOB B Ilepuonnueckoil cucreme (B MajbIX NEPUOIax U INIaBHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOCHHUS aTOMa; YMEHHE OOBACHATH CBA3b MOJIOKEHUS
aneMeHTa B llepuonnueckoil cucreMe ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, o0liee YUCIIO 3JIEKTPOHOB),
pacnpezesieHueM 3JIEKTPOHOB 10 SHEPreTUUECKUM YPOBHSAM aTOMOB IEPBBIX TPEX
MEPUOOB, KaJIUs U KaJIbLIUA; KIaCCU(PUIIUPOBATH XUMUYECKUE 3JIEMEHTHI C ONOPOI Ha
orpeneneHus: PU3NIECKOro CMbICIa HU(GPOBBIX JaHHBIX EPUOINIESCKOMN TaOIHUIIBI;

® yMeHHe KiIaccu(UIUPOBATh XUMUUECKHE FIEMEHThI, HEOPraHUUECKHEe BEIecTBa U
XUMHYECKHE PEaKI[MU C ONIOPO Ha CXEMBI; OIPEIEsITh BAJIGHTHOCTD U CTETIECHb
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB, BUJI XUMUYECKOHN CBS3U U THUIT KPUCTALITUYECKON
CTPYKTYpBI B COEIMHEHUSAX, 3apsi]l HOHA, XapaKTep Cpelibl B BOJHBIX paCTBOPAX BEIIECTB
(KUCJIOT, OCHOBAHMUI), OKUCIUTENb U BOCCTAHOBUTEIb 110 aJITOPUTMY Y4EOHBIX AEHCTBHIA;

® yMEHHE XapaKTepU30BaTh C ONMOPOH Ha cxeMy (U3HUECKHUE U XUMUYECKUE CBOWCTBA
MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, anmas, KpeMHH, a30T, pocdop,
cepa, XJop, HaTPpU, KaJIUi, MarHui, KaJabllUi, ATIOMAHUN, KEJI€30) U CI0KHBIX
BEIIECTB, B TOM YHUCJI€ UX BOJHBIX PaCTBOPOB (BOJIa, aMMHUAK, XJIOPOBOAOPO/I,
CEPOBOJIOPO, OKCHIBI U THAPOKCUIBI MeTaIIOB | - ITA rpynm, amomunus, meau (1),
nuHka, skene3a (11 u III), okcunsr yrnepozaa (II u IV), kpemuus (IV), aszora u ¢pocdopa
(IIT'm V), cepst (IV u VI), cepaucras, cepHas, a30TucTas, a3oTHasi, Gpocopnas,
yroJibHas, KpEMHUEBAs! KUCJIOTA M UX COJIH); OMHUCHIBAThH C OMOPOM Ha IJIaH U KIIFOUEBbIE
CJIOBA; YMEHHE ITPOrHO3UPOBATh U XapaKTEpU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHU
OT X COCTaBa M CTPOEHUS MOCIE MPEABAPUTEIHLHOIO aHAIN3A M0 PYKOBOJICTBOM
nejarora, IpUMEHEHUE BEILIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHYECKHUX IPOLECCOB HAa OPraHMU3M UEJIOBEKa U OKPYKAIOIIYIO IPUPOAHYIO CPEY;

® yMEHHUE COCTaBIATH [0 00pa3Ily, CXeMe, AITOPUTMY YUeOHbIX ACHCTBUI MOJIEKYIIIpHbIE
Y MOHHBIC YPaBHEHHUS PeakIuil (B TOM UKCIIE PeaKuii HOHHOTO OOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH ), WIUTIOCTPUPYIOIINX XUMUYECKHE
CBOICTBa U3YYEHHBIX KJIACCOB / TPYII HEOPTAHUYECKUX BEIIECTB, a TAKKE
MOJITBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXAY HUMH;

® YMEHHE BBIUUCIATH OTHOCUTEIBbHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MACChl BEILIECTB,
MacCOBYIO JJOJII0 XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHUH, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBope, KOJIMYECTBO BELIECTBA U €ro Maccy, 00bEM ra3oB ¢ ONOpPoil Ha od1ue
dbopMyITbl; yMEHUE MPOBOJIUTH PACYETHI IO YPABHEHUAM XUMHUECKUX PEaKInid U
HaXOJHUTh KOJMYECTBO BEIIECTBA, 00bEM U MAacCy peareHTOB WM IPOAYKTOB PEAKIIMH C
omopoi Ha 00pasell, aNropuT™M y4eOHBIX JEHCTBHIL; BllaJleHIe OCHOBHBIMU METOaMH
HAy4YHOTO M03HaHus (HaOIr0eHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIMPOBAHUE) ITPU
M3YYECHUU BEUIECTB U XMMHYECKHX SIBICHUH C OTIOPO Ha allTOPUTM Y4eOHBIX JCHCTBHIA,
yMeHHe chopMyIHpOBaTh MPOOIEMY U IPEIOKHUTH IYTH €€ PEIIEHUS C ITOMOIIBIO
1e/1arora; 3HaHue OCHOB 0e301acHOi paboThl ¢ XMMUYECKUMU BEILIECTBAMU, XUMHUYECKOM
MOCY/I0H M J1abOpaTOPHBIM 00OPYIOBAHHEM;

® HaJIMYME MPAKTUUYECKUX HABBIKOB INIAHUPOBAHUS U OCYILECTBICHHUS CIETYIOLIUX
XUMHUYECKHX SKCIIEPUMEHTOB I10]1 PYKOBOICTBOM YUHUTENS C 00CYKICHHUEM IJIaHa
paboThI WIIH COCTABIICHUEM TaOIHUIIBI:

HN3YUCHUEC U OITMCAHUEC CI)I/ISI/I'—IGCKHX CBOICTB BCIICCTB,
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O3HAaKOMJICHHE ¢ GU3HMYECKUMHU U XUMHYECKUMU SIBJICHUSIMH;

OTIBITHI, WUTIOCTPUPYIOIIKE MPU3HAKU MPOTEKAHUS XUMHUYECKUX PEaKIINA;

u3ydeHHe croco0OB pa3fAeNeHHs CMECEH;

MOJIy4YEeHUE KUCIIOPOJIa ¥ U3YUYEHHUE €T0 CBOWCTB;

HOJIy4eHHE BOAOPOIA U U3yYEHHUE €r0 CBOWCTB;

HOJy4eHHE YTIIEKHCIIOT0 ra3a u H3y4eHHe ero CBOKCTB;

NOJTyYeHHE aMMHUaKa U U3y4eHHE ero CBOWCTB;

IPUTOTOBIICHHE PACTBOPOB C OMPEACIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;
UCCIICIOBAaHHNE U OMMCAHUE CBOMCTB HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX KIaCCOB;

MpUMEHEHHE UHAUKATOPOB (JIakMyca, MeTuliopanxka U (eHosdranenna) 1 onpeaeneHus
XapakTepa cpefibl B pacTBOpax KHUCJIOT U IeJI0Yei;

HN3YUCHUC B3aUMOICUCTBUS KUCIIOT C MCTaJllIaMH, OKCHUAaMH MCTAJIJIOB, paCTBOPUMBIMU U
HCPACTBOPUMBIMU OCHOBAHUSAMU, COJIAAMU,

IIOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHUE OJHOI0 METajlla IPYyTUM U3 pacTBOpa COJIU;
UCCIIeIOBaHUE aM(POTEPHBIX CBOWCTB TMAPOKCH/IOB ATFOMUHUS U IIMHKA;

pelIeHne KCIePUMEHTAIBbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCJIMHEHU I »;

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «9.]'ICKTpOJ'II/ITI/I‘ICCKa$I JUCCoanusi»,
PEIICHUE SKCIICPUMECHTAJIBHBIX 3a1a4 110 TEMC «Baxaele HeMeTalIbl U UX COCOAUHCHUA»,
PEIICHUE SKCIICPUMCHTAJIBHBIX 3aaa4 110 TEMC «BaxHeHIe MeTajIbl U UX COCAUHCHUA»,

XUMHYECKHE IKCIICPUMEHTBI, WILTFOCTPUPYIOIIUE MPU3HAKHU MPOTEKAHUS PEaKIHii HOHHOTO
oOMeHa;

KayeCTBEHHbIE pEaKI[MH Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPUA-, OPOMHU/I-,
nonua-, cyasgar-, pocdar-, kapOoHAT-, CUITUKAT-aHUOHBI, TUAPOKCH/I-UOHbI, KATHOHBI
aMMOHMSI, MarHMsl, KaJIbLUsl, aIFOMUHUS, Kene3a (2+) u xxenesa (3+), meau (2+), HUHKA;

YMCHUC MMPEACTABJIATL PE3YJIbTATHI SKCIICPUMCHTA B (l)opMe BBIBOJOB, 10KAa3aTCIbCTB, Fpa(bI/IKOB
u Ta6J'II/II_[ U BBIABJIAITH SMIIMPUYCCKUEC 3aKOHOMCPHOCTH,

BIIaJICHUE TIPaBUIaMH 0€30TaCHOTO OOpAIIeHHsI C BEIECTBaMH, UCTIOJIb3yeMbIMHU B
MOBCEIHEBHOM JKU3HH, a TAK)XKE MMPaBUIIAMU MTOBEICHUS B LIEJSIX COSPEKESHUS 3I0POBbS U
OKPY’KaIOIIIEeH MPUPOTHOMN Cpeibl; TOHMMaHUE Bpeaa (OMacHOCTH ) BO3JICHCTBUS Ha KUBbIE
OpTaHU3MBI OTIPE/ICIICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB YMEHBIIICHHS U TIPETIOTBPAIICHHS HX
BpPEIHOTO BO3/ICHCTBUS; TOHUMAHKE 3HAYEHUS KUPOB, OCITKOB, YIIIEBOIOB ISl OpraHU3Ma
YeJI0BeKa;

® BJIaJCHHC OCHOBaAMH XHUMHYISCKOMN T'paMOTHOCTH, BKJ'IIO‘IaI-OHIeﬁ YMCHHE NIPpaBUIIBHO
HCIT0JIB30BAaTh N3YYCHHBIC BCIICCTBA U MATCPHAJIbI (B TOM YHCJIC, MUHCPAJIIbHBIC
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yII0OpEeHHs, METAIJIBI M CILJIaBbl, IPOAYKTHI NEPEePadOTKH MPUPOIHBIX UCTOUHUKOB
YTII€BOOPOAOB (YTJIsA, TPUPOTHOTO Ta3a, HeTH) B OBITY, CETLCKOM XO3SMCTBE, HA
MMPOU3BOACTBE; YMCHUC MMPUBOJUTH ITPUMCPLI ITPABUJIBHOI'O UCIIO0JIB30BaAHUA H3YUCHHBIX
BEIIIECTB U MaTCPHUAJIOB,

¢ YMCHHC YCTAaHABJIMBATH CBA3U MCXKAY PCAJILHO Ha6HIOIIaCMBIMI/I XUMHWYCCKUMHN
SIBIICHUSIMU U TIPOIIECCAMU, IIPOUCXOASIIMMH B MAaKPO- U MUKPOMHUPE, OOBSICHSITH
MMPUYIUHBI MHOFOO6paSI/IH BCIICCTB, YMCHHUC UHTCIPUPOBATD XUMHWYCCKUC 3HAHUA CO
3HAaHUSIMH JPYTUX y4eOHBIX MPEAMETOB C TIOMOIIBIO TIEIarora;

e mpencTaBieHHE O chepax nMpodhecCHOHAIBHON ACATEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMUA TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXXCHUAX XUMHYECKOU HAayKH;
HAJIMYHE OIbITa PA0OTHI C Pa3TMYHBIMU HCTOYHHUKAMH WH(POPMAIIMU TI0 XUMUH (HAYIHO-
HOMYJIsIpHAS JINTEPATypa, CIOBapH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM Ha
QITOPUTM: yMEHUE OOBEKTUBHO OIIEHUBATh MH(POPMAIIHIO O BEUIECTBAX, UX
NPEBPAICHHUSIX ¥ MPAKTHYECKOM IIPUMEHECHNUH.

TpeboBaHus K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI YUeOHOT0 NpeaMeTa « XUMMSD,
pacnpeejieHHbIe 110 roAaM 00y4YeHust

8 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJla, XAMUYECKUH 3J1EMEHT,
IPOCTOE BELIECTBO, CII0KHOE BELIECTBO, CMECH (OJTHOPOIHASI U HEOJAHOPO/IHAS ), BAJIEGHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBast 10151 XMMHUECKOr0 JIEMEHTa B COEMHEHUH, MOJIIPHBIM 00BEM, OKCH],
KHCJI0Ta, OCHOBAHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas
peakuus, KiaccuuKaus peakivii: peakiuy COeAMHEHMs], PEaKLUU Pa3JI0KEHHs, PEaKLIuu
3aMeIICHUs, peaKkIi 0OMeHa, IK30- U PHIOTEPMUYECKHE PEAKIINH; TEIUIOBOH AP PEKT peaKIum;
AP0 aTOMa, 3JIEKTPOHHBIN CII0I aToMa, aTOMHasi OpOUTaIb, PAHYC aTOMa, XUMUYECKasi CBSI3b,
NOJIIpHAs U HENOJIIpHasi KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, HOH, KATUOH, aHHOH, pacTBOP,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX TIOHATHUH (CM. II. 1) U IPUMCHATDH 5TU
IMOHATHS IPU OIIMCAHUU BCUICCTB U UX npeBpameHI/Iﬁ;

HCIIOJIB30BAaTh XUMHUUYCCKYIO CUMBOJIMKY JJIsI COCTAaBJICHUA Q)OpMYJ'I BCIICCTB, MOJICKYJIAPHBIX
YpaBHEHUI XUMHUYECKUX PEaKILIUii, JIEKTPOHHOT O OajaHca;

OTIpEEIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX; CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COETMHEHMSX C ONOPOIl Ha ONpeesIeH s, B TOM YHCIIe
CTPYKTYPUPOBAHHBIE; IPUHAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHM 110
bopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAsI U HOHHAs) B HEOPTaHUYECKUX COSAMHEHMSIX;

MMETh IIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUW, YMETH C IIOMOILBIO YUUTENS IPUMEHSTh
CHUCTEMY XUMUYECKUX 3HAHWM, U1 YCTAHOBJIEHUS B3aMMOCBSA3U MEXK/Y U3YYEHHBIM MaTEpHUAIOM
U TIpY TIOJTyYE€HU U HOBBIX 3HAHUM, a TaKKe MPH paboTe ¢ HCTOUHUKAMH XUMHUYECKON
nHpopmaruu. OpUeHTUPOBATHCS B TIOHATHUSIX U ONIEPUPOBATH UMK Ha 0a30BOM YPOBHE,
MPUMEHSTH [IPH BBHITOJHEHUH YIeOHBIX 3aJaHUI U PEIIeHUH PaCUETHBIX 3a/1a4 C OMIOPOii Ha
AITOPUTM YUEOHBIX JEHCTBUN N3YUCHHBIC 3aKOHBI M TEOPUU: 3aKOH COXPAHEHHS MacChl,
[lepnonnueckuii 3akon [I.11. MenneneeBa, 3aKk0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTajipo;
aTOMHO-MOJIEKYJIsipHasi Teopusi. COOTHOCHTHh 0003HAYEHUS, KOTOPHIE UMEIOTCS B TaOIHUIIS
«lIepuognueckas cucrema XuMuueckux 35emMeHToB /1. 1. MenneneeBay» ¢ 4MCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XHUMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsl sapa, oo1iee
YHUCJIO JIEKTPOHOB M pachpeiesieHue WX 10 AJIEKTPOHHBIM CJI0SIM);
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KJIaCCI/I(bI/II_II/IpOBaTB XUMHYCCKUC 3JICMCHTBI; HCOPTaHNYCCKUC BCIICCTBA;, XUMUUCCKHUEC PCAKITNN
(M0 YMCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY (D deKTy, mo
U3MEHECHHIO CTETICHU OKHCIICHUSI XUMUYECKUX JIEMEHTOB) C OIOPOH HA CXEMBI;

XapakTepu3oBaTh (ONUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPIK/1asl ONIMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIIHX
XUMUYECKHUX PEAKLUN C OTIOPOM Ha CXEMBI;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHHSI; BO3MOKHOCTH
IIPOTEKAHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBUAX I1OCIIE MPEABAPUTEILHOTO
00CyXIEHUS C TIEAaroroM;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa 10 (OpMyJie COSMHEHNUS; MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE;
MPOBOJUTH PACUYETHI IO YPABHEHNUIO XUMUYECKON PEAKIIMU C ONIOPOM HA AJITOPUTM;

MMPUMCHATH OCHOBHBIC OIICpallun MBICITUTEIIbHOM ACATCIIBHOCTU — aHAJIN3 U CUHTC3, CPDABHCHUC,
O606H_I€HI/IS, CHUCTEMAaTHU3alHAd, KJ'IaCCI/I(i)I/IKaI_II/IH, BBIABJICHUC ITPUYNHHO-CIICACTBCHHBIX CBs3EH —
AJI1 U3YUCHUA CBOICTB BC€IICCTB U XUMHNYCCKHNX peaKuHﬁ; C€CTCCTBCHHO-HAYYHBIC METO/IbI
IIO3HAaHUA — Ha6J'IIOI[CHI/IC, HU3MCPCHHUEC, MOACIUPOBAHUC, SKCIICPUMCHT (peaHBHLIﬁ u
MLICJ'IGHHBIfI) nmoxa pyKoBOACTBOM Iieaarora,

CJIe10BaTh MpaBUiIaM I10JIb30BaHMSI XUMUYECKON TIOCY101 U 1TaOOpaTOpHBIM 000pYyI0BAaHUEM, A
TaKKe MpaBUiiaM OOpAIEHHUS C BEIIECTBAMH B COOTBETCTBUH C UHCTPYKIUSAMH IO BBIITOJIHEHUIO
71a00PAaTOPHBIX XMMUUECKUX OIBITOB IO MOJIYYEHUIO U COOMPaHMIO Ta3000pa3HbIX BELIECTB
(BOoIOpO/Ia ¥ KUCIOPO/a), IPUTOTOBICHHUIO PACTBOPOB C OMPEIEIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEILLECTBA; INIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIO0YEH U KHCIOT ¢ MTOMOIIbIO MHAUKATOPOB (JIAKMYC,
denondranent, METUIOPAHX U JIp.), ITOATBEPKIAAIOIINX KA4eCTBEHHBIH COCTaB HEOPTaHUIECKUX
BEIIECTB (KaUECTBEHHBIEC PEAKI[MN HA NOHBI) M10J] pyKOBOJCTBOM II€arora.

9 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUI: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
VOH, KaTHOH, aHUOH, ITPOCTOE BEUIECTBO, CJII0KHOE BEIIECTBO, BAJIECHTHOCTb,
AIIEKTPOOTPHULIATEIBLHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasi PEaKIHsl, XUMUUECKasl CBS3b,
TETI0BON 3P PEKT peaKkinu,Mojb, MOJISIPHBIH 00BEM, PACTBOP; SIEKTPOJIUTHI, HEINEKTPOIIHUTHI,
AIIEKTPOJINTUYECKAs! IUCCOLMALINS, PEAKIIMH HOHHOTO 0OMEHa, KaTaJIn3aTop, XUMHUECKOe
paBHOBecHe, 00paTUMbIe U HEOOPAaTUMBbIE PEaKIH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkunu, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJIEHHE, AJIJIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUECKas CBsI3b (KOBAJIECHTHAs!, MOHHAs, METAIIIMYECKAs ), KPUCTAIIIMYECKast
pemérka, KOoppo3us METaJIJIOB, CIIaBbl; CKOPOCTh XUMUYECKOM peakiuu, MpeaeabHo
nonycrtumas konuentpanus (I1IJIK) Bemectsa;

HWJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHI (CM. II. 1) U NPpUMCHSAITH 5TH
MOHATHS IPU OIIMCAHUU BCUICCTB U UX npeBpameHI/Iﬁ;

MCITOJTH30BaTh 3HAKW U CUMBOJIBI JIsl PUKCAITMH PE3yIbTaTOB HAOIIOACHUH, COCTABIICHUS
dbopMyI BelIeCTB U YPaBHEHUN XUMHUUYECKUX PEAKIIUi, 3aIIMCH JAHHBIX YCIOBUU 3a/1ad.
Hcnonws3oBath 0003HaueHUs, uMetolyecs B [lepuonnyeckoii cucrteme u Tadiuie
PacTBOPUMOCTH KHCJIOT, OCHOBAHHI U COJIEN B BOJE JJIsl BHITOJTHEHUS 3aJaHUM.

OonpeaACIsAThL BAJICHTHOCTDb U CTCIICHb OKUCIICHUSA XUMHUYCCKUX 3JICMCHTOB B COCIUHCHUAX
Pa3iIn4YHOTO COCTaBa,; NPUHAAJICIKHOCTE BCIICCTB K OHpe)IeJ'IéHHOMy KJ1accy COG)II/IHeHI/Iﬁ (¢
0HOpOI71 Ha OonpCACJICHUA, B TOM YHUCJIC CTPYKTYPUPOBAHHLIC,; BUJIbI XUMHUYECKOH CBI3HU
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(koBasieHTHAas, MOHHAsI, METAJUTMYECKAsl) B HEOPTaHUUYECKUX COSAMHEHUSIX; 3apsil MOHA 10
XUMHUYECKOH opMyIie; XapaKkTep cpebl B BOJHBIX PACTBOPAaX KUCJIOT U IIEI0YeH, TUII
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIci [lepuonudeckoro 3akona J[.1. MenneneeBa u 1eMOHCTPUPOBATh €ro
NOHMMAaHHMeE: ONMCHIBATH M XapaKTeprU30BaTh Tabnuunyo Gopmy [leproanyeckoii cuctemMsl
XMMHUYECKHX 3JIEMEHTOB: pa3inyarh OHATHUS «TJ1aBHasl MoArpymnmna (A-rpymnmna)» 1 «nobo4Has
noarpynna (b-rpymnmna)», Maneie 1 60IbIINE IEPUOJIBI; COOTHOCUTH 0003HAUEHUS, KOTOPBIE
UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsi spa, 00IIee YUCIIO JIEKTPOHOB U PACIpeIeICHUE UX
0 AJIEKTPOHHBIM CJI0IM); OOBACHATH O0OLIME 3aKOHOMEPHOCTH B U3MEHEHNUH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN B IIPEJesiax MaJlbIX IEPUOO0B U ITIAaBHBIX NOArPYII C
Y4ETOM CTPOCHUS UX ATOMOB;

KJIaCCI/I(bI/II_II/IpOBaTL XUMHYCCKUC 3JICMCHTBI; HCOPTaHUYCCKUC BCIICCTBA,

XUMHYCCKUEC pCaKIIUN (1'[0 YHCIY U COCTaBy YUaCTBYIOIIHX B p€aKIIMHU BECIIECCTB, 110 TCIIJIOBOMY
3(1)(1)CKTy, 10 UBMEHCHUIO CTCIIEHEH OKHUCIICHU XMMHYCCKUX BHeMeHTOB) C OHOpOﬁ Ha CXCMBI,

XapakTepu3oBaTh (ONMUCHIBATh) OOLIME U crieNU(pUUECKUe XUMHUUECKUE CBOIICTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IOATBEPIK/Asl OIIMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX U HOHHBIX YPAaBHEHHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUNA C OIIOPOM HA CXEMBI;

COCTABJIATh YPABHEHUS DJIEKTPOIUTUYECKON NTUCCOLUALIMY KUCIIOT, 1IEJI0YEeH U COJIEH; TIOJIHBIC U
COKpaIIEHHBIE YPAaBHEHUS pEaKIIMi HOHHOTO 0OMEHA; ypaBHEHUS PEAKIUil, TOATBEPIKIAI0LINX
CyILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

PacCKpbIBATh CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ IMOCPCACTBOM COCTABJICHUA
QJICKTPOHHOI'O 0ajaHca 3THUX pCaKHHﬁ;

IMIPOIrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHUA; BOBMOKHOCTHU IIPOTCKAHHA
XUMHNYCCKUX npeBpameHI/Iﬁ IIOCJIC IPEABAPUTCIILHOI'O O6CY)K)I€HI/IH C I1I€aarorom,

BBIYUCIIATE OTHOCHUTCIBbHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAaCChbl BEIICCTB,; MaCCOBYIO JOJIIO
XUMHUYCCKOI'O 3JICMCHTA 110 (bopMyne COCAUHCHUA; MAaCCOBYIO JOJIIO BCUICCTBA B PACTBOPCE,
MMpOBOAUTDH paC‘léTH 110 YPaBHCHHIO XUMHYECKOU pcaknuu € OHOpOP'I Ha aJITOPpUTM;

CJIEZI0BATh NPaBHJIaM I10JIB30BAaHUS XUMHUECKON TIOCYI0M U J1JAOOPaTOPHBIM 000PYAOBaHUEM, &
TaKXe MpaBuiaM 0OpalleHHsl ¢ BEIECTBAMU B COOTBETCTBUM ¢ MHCTPYKLUSAMHU 10 BBIITOJIHEHHIO
71a00PAaTOPHBIX XMMUUECKUX OIBITOB MO MOJIYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yTIeKucioro rasa);

MPOBOAMTDH PEAKIUH, TOATBEPKIAIONINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX BEILIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPHJI- OpPOMUI-, HOIUA-, KapOoHaT-, pocaT-, CUIUKAT-,
cynb(ar-, THAPOKCUA-NOHBI, KATUOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

MMPUMCHATH OCHOBHBIC OIICpallun MBICIUTEIbHON A€ATEILHOCTH — aHAJIU3 U CHUHTC3, CPABHCHUC,
0606HIGHI/IG, CUCTEMATHU3AIIUIO, BBIABIICHUE NPUYNHHO-CICICTBCHHBIX CBsI3EH — JIISI HN3YUCHUA
CBOMCTB BEIIESCTB M XUMHUYECKUX peaKuHﬁ; CCTCCTBCHHO-HAYUYHBIC METOJbI ITIO3HAHUA —
Ha6J'IIOIlCHI/IC, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (pCaHBHBIﬁ n MLICHGHHLIﬁ).

OcHoOBHBIC HaNpaBJICHUS] H TeMbl BOCIHUTATEJbHON PadoThbl, (POPMBI, CPEACTBA, METOAbI
BOCIIMTAHUS



Peanuzanus BoCIUTAaTEILHOTO IIOTEHIIHATIA YpoOKa npcArnojaract OpuCHTAIMIO Ha [ICJICBLIC
IMPUOPUTETEI, CBA3aHHBIC C BO3pPaCTHBIMU OCOOCHHOCTAMU HX BOCIIMTAHHHUKOB, BCAYIIYIO

ACATCIIBHOCTD:

I]enegvie npuopumemot

Memoowt u npuémot

VYcraHoBnenue JIOBEPUTEIIBHBIX

OTHOILIEHUN MEXAY Y4YUTEIEM MU €ro

[Moompenwue, nmonaepxKka, Moxsaia, Npockda yauTes

YUYEeHHUKaMH

[ToGyxnenue MIKOJBHUKOB | OOCYy)KJeHHe TMpaBWil OOLICHHS CO CTapIIUMHU

cOONIOAaTh Ha ypOKe OOMENPUHSATHIE | (YIUTENSIMH) U CBEPCTHHKAMH(IIKOJIBHUKAMH),

HOPMBI IOBEJICHUS TIPUHIIMUIIBI yueOHOU JUCIUTUINHBI u
camMoOpraHu3aluu

HpI/IBJ'Ie‘leHI/IC BHHMMAaHMHA IIKOJBbHUKOB
K HEHHOCTHOMY AaCIICKTY H3YYaCMbIX
Ha ypoKax SIBJICHUMN

Opranuzanus ux paboThl C MOJIy4yaeMOW Ha ypoke
COLIMAJILHO 3HAYUMOU uHpopmanuen -
WHUIMUPOBAaHUE €€ OoOCYyXIeHuS,
yUYalIMMHUCS CBOETO MHEHHUS 110 €€ TOBOJTY, BEIPAOOTKH

BBICKA3bIBaHUA

CBOET0 K HEW OTHOILIEHUSA

Hcnonbp30BaHue BOCIIMTATEIILHBIX

BO3MOKHOCTEH COACPIKaHUA y‘Ie6HOl"O
npeamMceTa

HGMOHCTpaL{I/IH ACTAM IPUMCEPOB OTBCTCTBCHHOIO,

TpaXaaHCKOro IIOBCACHNA, IMPOABJICHUA
YEIIOBEKOIIOOHS U T0OpOCEPACUHOCTH, Yepe3 moa00p
COOTBCTCTBYIOIIHUX TCKCTOB [JIs1 YTCHHUA, 3aJad JId

peleHwsl, MPOOIEMHBIX CUTYalui I OOCYKICHHS B

KJ1acce
[Ipumenenue Ha ypoke | HTennekryaibHble UT'PBI, CTUMYJIMPYIOLIHE
UHTEPaKTUBHBIX ~ (opM  paloOThI | MO3HABATEIbHYIO MOTHBALUIO IIKOJIbHUKOB;
ydanmxcs JMCKYCCHHM, TpyIoBas paboTa win paboTa B mapax
MotuBanus spyaupoBaHHbIX | HacraBHMUEeCTBO

ydaluxcs HaJ MX HEYCHEBAIOUMU

OJTHOKJIACCHUKAaMH

WHunmupoBanue  uM mnojaepxkka | Peanuszanus — MHAMBHIyanbHBIX M TPYIIOBBIX
HCCIIEIOBATENIbCKOM  JIEATENBHOCTH | MCCIIENOBATEIbCKUX MPOEKTOB, YTO AACT UIKOJIBHUKAM
LIKOJIBHUKOB BO3MOKHOCTh MPUOOPECTH HABBIK CaMOCTOSITEIBHOIO

pelIeHHs] ~ TEOpPEeTHYEeCKOH  MpoOJeMbl,  HaBBIK
TeHepUpPOBaHUsA M OPOpPMIIEHHUS COOCTBEHHBIX HJEH,
HaBbIK YBa)XMTEJIbHOTO OTHOIIEHHUS K YYXXUM HJIEIM,
odopMIIEHHBIM B paboTax IPyrux HCCIeI0BaTENeH,
HaBbIK MYOJIMYHOTO BBICTYIUICHUS NEpe]l ayAUTOpHen
apryMEHTHPOBAHMSI M OTCTAaMBaHUS CBOEH TOUYKH

3pEHHUSL.
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COAEPXAHUME YYEBHOI'O IIPEIMETA «XUMMUSD»
8 KUIACC
[TepBoHavanbHbIE XUMUYECKHUE ITOHATHUS

[Ipenmer xumuu. Pois xumMuu B sxu3HM yesioBekal. Tena u BemecTBa. @uznyeckre CBOMCTBA
BEILECTB. ArperaTHoe COCTOSIHUE BEIIECTB. XUMUS B CUCTEME HayK. UHUCThIE BEIIECTBA U CMECH.
Crnioco0nI pazneneHust cmeceid. [IpaBuia 6e3omacHOro oOpaiieHust ¢ BemecTBaMu 1
nabopaTopHbIM 06opynoBanueM. [ToHsATHE O METOIaX TTO3HAHUS B XUMUHU.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE DJIEMEHTBI. 3HAKH (CUMBOJIbI) XUMHUYECKHUX JJIEMEHTOB.
OtHocurenbHas aroMHasi Macca. [IpocTsie U ciiokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE
yUEHHE.

Xumuaeckas (bopMyJIa. BanieHTHOCTE aTOMOB XMMHUUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocCTaBa BCUICCTB. OrHocuTenbLHas MOJICKYJIsIpHasA Macca. MaccoBas g0JIs1 XUMUYISCKOr 0o
9JICMCHTa B COCIMHCHHH.

dusnyeckue U XMMUYECKHE ABJICHUA. XUMHUUecKas peakuus. [[pu3Haky XMMHUYECKUX PEAKIHA.
YpaBHEHUS XUMHUECKUX pPeaklnii. 3aKOH COXpaHeHHs Macchl BemiecTB. Kimaccudukarms
XUMHUUYECKHUX PEAKIUH (COeTUHEHUS, pa3JIOKEHUs, 3aMEIlleHUs, OOMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TIOCY/I01, C TpaBHIaMH PabOTHI B
nabopaTopuu U puéMaMu oOpalleHus ¢ 1a00opaTopHbIM 000pyI0BAHUEM; U3YyUEHUE U
onucaHue (PU3NIECKUX CBOMCTB 00pa3I[0B HEOPTaHNYECKUX BEIIECTB; HaOM0IeHNe (PU3HIECKIX
(mnaBeHHe BOCKa, TasHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE, KUIICHUE U KOHJIEHCAIUs BObI)
U XUMHUYECKUX (TOPEHHE CBEYM, TPOKAIIMBAHNE MEAHOMN IPOBOJIOKHU, B3aUMOJIEHCTBHE MeJIa C
KUCJIOTOMN) SIBICHUH, HAOII0/IeHNE U ONTUCAHNE TIPU3HAKOB NPOTEKAHUS XUMUYECKHX PEeaKLUi
(pa3noxkeHue caxapa, B3aMMOJEHCTBUE CEPHOM KUCIIOTBI C XJIOPUIOM OapHsl, pa3IoKeHHE
ruznpokcuaa meau (II) npu HarpeBanuu, B3auMOACHCTBHE XkKelle3a C pACTBOPOM COJIM METU
(II));u3yuenne cnocoOOB pa3aeneHus cMecel (¢ MTOMOIIBI0 MarHuTa, (QUIBTPOBAHHE,
BbINTapUBaHUE, TUCTUILIALUS, XpoMaTorpadus), MpoBeAeHNEe OYNCTKH TOBAPEHHOM COMy;
HaOJI0ICHUE U ONHMCAaHKUE PE3YNIBTaTOB IIPOBEAEHUS OIBITA, UILUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MaCChl; CO3JJaHNe MOIeNIel MOJIEKYJ (I1apOCTEP/KHEBBIX).

Baxuelime npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

Boznyx — cmeck ra3oB. CoctaB Bo3ayxa. Kucnopona — 3eMeHT U TpoCcToe BEUIECTBO.
Haxoxxnenue kucnoponaa B npupojie, Gu3nveckue 1 XUMHIECKUE CBOMCTBA. Peakiuu ropeHus
MPOCTHIX M CTIOKHBIX BemiecTB. CrocoObl MONIydYeHHs KHCIOpOo/ia B 1a00paTopuu 1
npombIuieHHOCTH. [Ipumenenne kucnopona. [lorarue 06 okcunax. KpyroBopot kucinoposa B
npupoje. O30H — auIoTpoIiHas MOIUMUKAIUS KUCIOPOIa.

TemoBoit 3¢ pexT XuMuUecKon peakiui, TEPMOXUMHUUECKHE YPAaBHEHHUS, IK30- U
HHJIOTEPMHUUYECKHE peakuu. TOIINBO: yroib U MeTaH. 3arpsi3HEHUE BO3yXa, yCUIECHUE
HapHUKOBOTO YPPeKTa, pa3pyLIeHne 030HOBOT'O CIIOS.

Bonopon — anemeHT 1 npoctoe BemecTBo. HaxoxxaeHue Bogopoia B mpupojie, puandeckue u
XMMHUYECKHE CBOMCTBA (Ha MpUMepe B3aUMOCHCTBUS C HEMETaNIaMH U OKCHJIaMH METaJlIOB),
npUMEHEeHHe, criocoObl nosryueHus. [ToHaTue o Kucnorax u Coysx.

KonuyectBo BemectBa. Moabs. MomnspHas macca. 3akoH ABoraapo. MomisipHbIil 00bEM ra3oB.
Pacuetsl mo xumudeckoit popmyne. PacueTsl MaccoBoii JOTU XUMHUYECKOTO JIEMEHTa B
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COCMHEHUH, KOJIMYECTBA BEILECTBA, MOJISIPHOM MacChl, MOJIIPHOTO 00beMa razoB. Pacuérel mo
XUMUYECKUM YPaBHEHHUSM.

®usnueckue cBorictBa BoAbl. Bona. Ee cocTtas, crpoeHne 1 MoJieKylibl. Bosia Kak pacTBOPUTENb.
PactBopsl. [loHsATHE O HACHIIIIEHHBIX U HEHACHIIIEHHBIX pacTBopax. [loHstue pactBopumMocTu
BEILECTB B BoJIe. PacueT MaccoBoii 1011 BemiecTBa B pacTBope (IPOLIEHTHAS] KOHIICHTPALIHS).
MaccoBas o715 BeliecTBa B pacTBope. XUMHUUYECKHE CBOMCTBA BOBI (pa3iioiKeHUe, PeaKluU ¢
HaTpUEM, OKCUIOM KaJbIHs, OKCUAOM cepsl (IV) peakiuu ¢ meTamiaMu, KUCIIOTHBIMU U
OCHOBHBIMH OKcugamu). [lonstre 06 ocHoBaHusIX. Poib pacTBOpOB B IpUpO/IE U B )KU3HU
yesoBeka. KpyroBopot Bojbl B ipupo/ie. 3arpsisHeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA
MPUPOIHBIX BOJI.

Baxxneiimue kimaccsl HeoOpraunueckux coenHeHui. Kinaccudukanus HeopraHudeckux
coeauHeHuil. OKCUABL: COCTaB, KiaccuuKanus (KUCIOTHBIE, OCHOBHBIC, aM()OTEpHBIE,
HecoJsieoOpa3yroIiue - Ha npuMepe okcuaa yriepoaa (1) u okcuna azora (I1)), HoMeHKIaTypa.
[TonyyeHue u XUMHYECKUE CBOMCTBA OKCUIOB (B3aUMOJICHCTBUE C BOJOM, KUCIOTAMH,
mienouamu). OcnoBanus. Knaccudukaius ocHOBaHMIA: MIENOYH U HEPACTBOPUMBIE OCHOBAHHS.
Homenknarypa ocHoBanuii. ®u3ndeckue 1 XMMHUYECKUE CBOMCTBA OCHOBaHUH (B3aMMO/ICHCTBUE
C OKCHJaMHU HEMETAJIJIOB, KUCIOTaMH, coyisiMu). [lonmydenne ocHOBaHUIA.

Kucnotsl: cocraB, kiaccudukanus, HOMCHKIATYpa, U3NUYECKUE K XUMUYCCKHE CBOMCTBA
(B3aHMOH€ﬁCTBH€ C MCTaJlllaMH, OCHOBHBIMU OKCHIaMH, OCHOBAHHAMU, COJISIMU, HA ITPUMCEPE
COJISTHOM M CEPHOM KHCJIOT), CIIOCOOBI oy4eHus. Ps aktuBHocTH MetaiioB H. H. Beketona.
Conu (cpemHue): HOMEHKIIATypa CoJiel, ClIOCOOBI TOTYUYCHNSI, B3aUMOICHCTBUE COJICH C
MCTaJlJIaMH, KUCJIOTaMH, IICJI0YaMU U COJISIMU, IPUMCHCHUC.

[TonsiTue 06 ampoTEepHBIX THAPOKCHIAX (Ha MPUMEPEe IIMHKA U ATFOMHHUS): XUMHUYECKHUE
CBOMCTBA (B3aUMOJICHCTBHE C KUCIOTaMU U LIEJI0YaMH, pa3oXKeHHUe IIPU HarpeBaHUM) U
[IOJIyYECHHUE.

I'eneTnyeckas cBs3b MEKAY KiIaCCaMU HCOPIraHUYICCKUX COC,HPIHCHI/II;'I. I'enetuueckue PAOBL.

XVMHUYECKUH SKCIEPUMEHT: KaYeCTBEHHOE OIpe/IeJICHUE CO/IEP KaHUs KHCIIOpOia B BO3/IyX€E;
NOJy4EeHUE U U3YYEHHUE CBOMCTB KUCIOPOAa; HAOI0AeHNE B3aUMOACHCTBUS BELIECTB C
KHCJIOPOJIOM M YCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHUs FopeHus (110xkapa); 03HaKOMJICHHE C
00pa3iaMu OKCHUJOB U OMUCAHUE X CBOWCTB; MOJIyY€HHE U U3yYeHHE CBOWCTB BOJOPOA
(ropenwue); HaOMIOIeHHE 00PA3IIOB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIIEIOBAHNE OCOOEHHOCTEMN
pacTBOPEHMS BEILIECTB C Pa3JINYHON PACTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C
onpeaes€HHON MacCOBOM 10JIEH PACTBOPEHHOTO BEIIECTBA; B3aNMOJICUCTBHUE BOJIbI C METAJIIAMH
(HaTpueM M KajbleM) (BO3MOXKHO UCIOIb30BaHUE BUIEOMATEPHAIIOB); ONpe/ieIeHNe
PacTBOPOB KUCIJIOT U LIEJI0YEN ¢ TOMOIIbIO HHANKATOPOB; UCCIIEJOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOMIOeHNE U3MEHEHUSI OKPACKH MHIMKATOPOB
B PAacTBOpax KUCJIOT U I1e04eil; usyueHue zaumosenictsusa okcuaa meau(ll) ¢ pactsopom
CEpPHOM KUCIOTHI, KUCJIOT C METaJNIaMH, PEaKLMi HEUTpaau3aluu; NoJy4eHUe HEPaCTBOPUMBIX
OCHOBaHUH, BBITECHEHHE OJHOI0 MeTaJljla IPyTrUM U3 pacTBOpPa COJIU; PELICHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxkHeilne kiiacchl HEOPraHMYECKUX COSTUHEHUI.

ITepuonnueckuii 3akoH u [lepronnueckas cucrema

xumudeckux 3ieMeHToB J[. . MengeneeBa. CTpoeHue aToMOB. XMMUYECKAs CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH
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[TepBbie MOMBITKH KIACCHPUKAIIUN XUMUYIECKUX IeMEHTOB. [TOHATHE O TPyIITax CXOAHBIX
3JIEMEHTOB (LLEIOYHbIE U MIET0YHO3EMENbHBIE METaJIIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuoanueckuii 3akoH. [lepuoauueckas cucrema xuMuueckux snemeHnToB /. . Menaeneena.
Kopotkonepruonnas u jyimHHONepruoaHas popmsel [leproandyeckoit ccTeMbl XUMUYECKUX
sneMmeHToB Jl. 1. Menneneesa. [lepuoast u rpynmnsl. @u3ndeckuid CMbICI MOPSIKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIbI FJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOeHHE 3IEKTPOHHBIX
0005109eK aTOMOB TIepBbIX 20 XuMHUUYecKuX demMeHToB [leproanyeckoit cuctemsr /1. U.
MenpeneeBa. XapakTepuUCTHKa XUMUYECKOT0 3JIEMEHTA I10 €ro MoJioxkeHuto B [lepuoanueckoit
cucreme 1. 1. MeHnneneena.

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB JIEMEHTOB MaJIbIX MEPUOJOB U TJIaBHBIX IMOATIPYII, B
3aBUCUMOCTH OT aTOMHOTO (TIOps/IKOBOT0) HOMepa 3HaueHnue [lepuoanueckoro 3akoHa u
[lepuonnueckoi cUCTEMbl XMMUYECKUX 3JIEMEHTOB IS pa3BUTHUS HAyKU U npakTuku. /. 1.
MenpneineeB — yU4EHBIN U IPaXKIaHUH.

Xumuyeckas cBsizb. KoBaneHTHas (moisipHasi U HEMOJISIpHAsi) CBSI3b. DJIEKTPOOTPHUIATEILHOCTD
aTOMOB XMMHYECKUX 3JIeMeHTOB. MloHHas CBSA3b.

Crenenb okuciieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIIHLHEIC pCaKknuu. HpOHGCCBI OKHCJICHHUA U
BOCCTaHOBJICHHS. OKHCIIUTEIH U BOCCTAHOBUTEIIH.

XHUMHUYECKUHN 9KCIICPUMCHT: U3YUCHUC 06p83HOB BCIICCTB MCTAJIJIOB 1 HEMCTAJIJIOB,
B3aHUMOCHCTBHC rHApOKCHUAa HUHKaA C paCTBOpaMU KUCJIOT U HICJIOLIGI;'I; IMPOBCACHHUE OIILITOB,
HWJUTIOCTPUPYIOIIUX ITPUMEPBI OKUCIUTCIIEHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ (ropeHHe, pe€aKuuun
Pa3JIOKCHHA, COCI[I/IHGHI/ISI).

MemnpenMeTHHe CBA3H

Peanmaum{ MCKIPECAMETHBIX CBs3EH IIpu U3YUYCHUH XUMHU B 8 Kmacce OCYIICCTBJIACTCA UCPE3
HCITIOJIB30BaHHEC KaK 06HII/IX C€CTCCTBCHHO-HAYUYHBIX HOHSITI/IfI, TaK U HOHHTI/If/'I, SABJIIIOIINXCA
CUCTCMHBIMH JJI OTACJIIBHBIX NPEAMETOB €CTECCTBCHHO-HAYUYHOT'O LIUKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HayuHBIH (DaKkT, TUNIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KIacCU(UKAIIHS, TIEPUOTUIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE,
M3MEPEHUE, MOJIETb, SIBJICHUE.

®dusuka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU/, U30TOIIbI,
pPaZo0aKTUBHOCTh, MOJIEKYJIA, DIIEKTPUIECKU 3apsil, BEIIECTBO, TeJ0, 00BEM, arperaTHOe
COCTOsHHUEC BCIIECTBA, a3, (1)I/ISI/I‘~IGCKI/I€ BCJIMYHNHBI, CAUHUIIBI I/I3M€p€HI/I$[, KOCMOC, IINIAHETHI,
383151, ComHIle.

buonorus: ¢porocuntes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC
BemiecTBo 1 xuMHuueckas peaxkius

Ilepuoanueckuii 3akoH. [leproanueckas cucrema xuMuueckux anemMeHToB [[. . Menaeneesa.
Ctpoenune aToMOB. 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMHUYECKHUX JIEMEHTOB TIEPBBIX
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TpEX NEPUOAOB, KaIKs, KAJIbLIUA U UX COEIUHEHUI B COOTBETCTBUHU C IIOJIOKEHUEM JIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIbl XUMUYECKON CBA3H. TUIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBS3HU.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKMX BEUIECTB (MEXAYHAPOIHAS U TPUBUAIbHAS).
XUMHUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K Pa3JIMUYHBIM KJIacCaM HEOPTaHUYECKUX
COCIMHEHUH, TeHETUYECKAasl CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peaklui o pa3IMyHbIM MPU3HAKaM (110 YUCIIy U COCTaBY
YUYaCTBYIOUIMX B PEaKIIUH BEUIECTB, 110 TEIIOBOMY 3((deKTy, Mo N3MEHEHHIO CTeNeHEeH
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 10 YYaCTHIO KaTanuzatopa). JK30- U
SHIOTEPMHUUYECKHE peakuu. TepMOXUMUYECKNE YPABHEHUSI.

[TonsiTue o ckopoctTu XuMHUYecKoil peakuuu. [lonarue 06 oOpaTUMbIX U HEOOPATUMBIX
XUMUYECKHUX peakuusx. [IoHsTHe 0 rOMOTeHHBIX U TeTepOreHHbIX peakuusx. [lonstue o
XUMHYECKOM paBHOBecHHU. CMEIIeHHe XMMHUECKOro paBHOBecHs. DaKkTOPhI, BIAUSIONINE HA
CKOPOCTh XUMHUYECKOM PEaKIIUU U MOJOKEHUE XMMHUECKOTO PABHOBECHS.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pcakuuu, BHGKTpOHHI)II\/JI 0ajlaHC OKHCIIUTEIBLHO-
BOCCTaHOBHUTEIBbHOM pCaKIuu. CocraBneHue ypaBHeHI/Iﬁ OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX
peaKL[I/Iﬁ C UCIIOJIb30BAHUEM MCTO/JIa 3JICKTPOHHOTI'O OanaHca.

Teopus 3JeKTPOIUTHUECKON AUCCOLMALIMU. DAEKTPOIUTUYECKAS AUCCOLUAIIMS. DIIEKTPOIUTHI U
HE3JIEKTPOJInThl. KaTnoHsl, aHnOHBl. MeXaHu3M JTUCCOLMALMYU BEIECTB C Pa3IMYHbIMUA BUAAMU
xumuyeckoi cBs3u. [lonsrue o crenenu qucconuanuu. CUIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y cjaoBHs MPOTEKaHUsI peakiuii HOHHOTO oOMeHa /10 koHua. [lomHbie
Y COKpAILIEHHBIE HOHHBIE YPABHEHUSI peaKLHii. XMMUYECKUE CBOMCTBA KUCIOT, OCHOBAaHUU U
coJiell B CBeTe MpeACTaBICHUI 00 3IEKTPOIUTUYECKOM nucconnanuu. Cpena pacTBopa.
KadecTBeHHBIE peakuy Ha KATHOHBI M aHUOHBI: XJIOPU/I-, OPOMUJ-, HOAU-, CYIbpat-,
KapOOHAT-, CHIIMKAT-, hocdaT- aHNOHBI; TUAPOKCUI-UOHBI; KATHOHBI aMMOHMSI, MarHus,
KaJIbLusl, aIFOMUHUS, kene3a (2+) u (3+), meau (2+), IMHKa, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

XUMUYECKUH IKCIEPUMEHT: 03HAKOMIIEHUE C MOAETSMU KPUCTAIITMUYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAIIOB M HEMETAIIOB (TpaduTa U aiMa3a), CII0KHBIX BEIICCTB
(x70pHuaa HATpHUA); UCCIIEIOBAHKIE 3aBUCIMOCTH CKOPOCTH XUMHYECKON PEaKINK OT
BO3JICHCTBUS Pa3IMIHBIX (PAKTOPOB; HCCIIETOBAHUE IIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB,
mpolecca TMCCOMAlUU KUCTIOT, IIeJoueil u coyel (BO3MOXKHO UCTIOIb30BAHHE
BUJICOMATEPHAJIOB); POBEJICHUE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKH MPOTCKAHUS PEaKIIHiA
MOHHOTO 0OMeHa (0O0pazoBaHue OcajKa, BBIEICHHE Ta3a, 00pa3oBaHUe BOJIbI); OMBITOB,
WLTIOCTPUPYIOIINX IPUMEPBI OKUCIIUTEITFHO-BOCCTAHOBUTEIBHBIX peakinii (ropeHue, peakiuu
pa3I0kKEHUS, COETMHEHNS); pacliO3HABAHUE HEOPTAaHUYECKUX BEIIECTB C MTOMOIIIBIO
KaueCTBEHHBIX PeaKlUii Ha HOHBI, pEIICHNEe YKCIIEPUMEHTATbHBIX 3a/1a4.

Hemeramne!l u ux coeauHeHUs

O61mas xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIEe CTEIIEHH
okucienus. CTpoeHre U PU3NYecKue CBOWCTBA MIPOCTHIX BEIIECTB — FAJIOT€HOB. XUMHYECKHE
CBOIICTBa Ha mpUMepe XJopa (B3auMOJIEHCTBUE C METallaMi, HEMETaJUIaMU — BOJIOPOIOM U
KHCTIOPOJIOM, IesiouaMu). XiopoBoaopoa. ComsiHasi KUCIIOTa, XUMHUYECKHE CBOMCTBA,
MOJIy4eHHUE, IPUMEHEHME. [[elicTBHE XI0pa U XJIOPOBOJAOPOA HA OPTAHU3M YEJIOBEKa.
Baxnelmme Xa0puabl U UX HAX0KIECHUE B IPUPO/IE.
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OO6mas xapakrepucTika 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB KUCIIOPOJia U
cepbl. XapaKTEepHbIE CTETIEHU OKUCIICHHUS.

Crpoenre u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIA U CEPhl. AJUIOTPOITHBIC
Mo (pUKAIIY KUCIIOPO/a U cepbl. XUMUYECKUE CBOWCTBA CEPhI (B3aUMOJICHCTBUE C
HEMETaJJIaMH — BOJAOPOJIOM M KHCIOPOAOM, METAJUIAMHU, KOHIEHTPUPOBAHHBIMU a30THOH U
cepHoii kucinotamu). CepoBoOpO: CTpOEHUE, (PU3NUECKHEe U XUMUUECKHE CBOMCTBA
(KHCTIOTHBIE 1 BOCCTAHOBHUTEJBbHBIE CBOICTBA). OKCUIBI CEPhl KaK MPEACTaBUTENN KUCIOTHBIX
okcusoB. CepHast KMCJIOTa: (U3UYECKHE U XMMUYECKHE CBOMCTBA (001ue U cienuduueckue).
Coun cepHOM KUCIIOTBI, Ka4eCTBEHHAs! peakius Ha cynbdar-uoH. CepHUCTasE KUCIOTA.
XUMUYECKUE peaKllni, JeKallle B OCHOBE TPOMBIIIJIEHHOTO CIIOcO0a MOIy4eHHs CEpHON
kucioTel. Haxoxxaenue cepsl U €€ coenMHeHuil B npupoze. [IpuMenenue cepel U ee COeAMHEHU I
B OBITY U B IPOMBIIIJICHHOCTH. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIel Cpeibl COeIMHEHUIMU
cepbl (KUCIOTHBIE I0%KIH, 3arPsA3HEHHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLCHUS.

OO0mmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB a30Ta U
docdopa, xapaKTepHbIC CTENICHN OKHCICHHUS.

A30T, pacnpocTpaHeHHe B IPUPO/IE, PU3NUECKUE U XUMUYECKHE CBOMCTBA (B3auMO/JIeiicTBHE C
MeTaJlJIaMi U HEMETaJlJIaMH - KHCIIOPOI0M M BoJopoioM). KpyroBopot azora B npupo/e.
AMMHaK: pU3NUecKue U XMMUYECKHE CBOWCTBA (OKUCIIEHHE, OCHOBHbBIE CBOIICTBA BOJITHOTO
pacTBopa), mosyueHue u npumMenenue. Conu aMMOHUS: COCTaB, (GPU3NIECKUE U XUMHUYECKHE
CBOMCTBA (pa3yioKeHUE, B3aUMO/IEHCTBHE CO 1IeJI0YaMH), MpuMeHeHne. KauecTBeHHas peakuus
Ha MOHBI aMMOHHS. A30THAs KUCIIOTa, €€ (PM3NYECKHE U XUMHUECKUE CBOICTBA (001ue
cneuupuyeckue), nonyyenue. Hurpatsl (pasnoxkenue). A3otucras Kuciorta. Mcrnonb3oBaHue
HUTPATOB U COJIEH aMMOHMSI B KAUECTBE MUHEPATIbHBIX YIOOpEHUH. XUMUYECKOE 3arpsi3HEHNE
OKpY’Karollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE J0XK/IH, 3arps3HEHUE BO3/lyXa, IOYBBI U
BOJIOEMOB).

®docdop, autorpornHbie Moaudukanuu Gocdopa, puznueckrue 1 XUMHIESCKUE CBOMCTBA
(B3aMMOICHICTBHE C METaNIaMH, HEMETaNIaMH, KOHIICHTPUPOBAHHBIMU a30THOW M CEPHOI
kucinotamu). Okeng pocdopa (V), oprodochopHnas kucinora: Gpuzndeckue 1 XUMHUUECKUE
CBOWCTBA, osrydeHue. [IoHsATHEe 0 MUHEpATbHBIX YA0OpeHUsX: HUTpaThl U ocdatel. [lorsaTue o
KOMILIEKCHBIX y100peHusx. O06mas xapakrepuctuka 31eMeHToB [VA-rpynmnsl. Oco0eHHOCTH
CTPOCHHS aTOMOB yTJIepojia U KpeMHUs. BalleHTHOCTh M XapaKTepHbIE CTETIEHN OKUCIICHUS
aTOMOB yrjepoJa U KpeMHHUs. PacripocTpaneHue yriepoja B IpUpoJe, XapaKTepHble CTENEHH
OKHCIICHHUS.

VYrnepon, amnorponHsie Mogudukauu (rpadur, anmas), pu3nuecKue 1 XUMHYECKUE CBOMCTRA
IPOCTHIX BEIIECTB (B3aMMO/ICHCTBHE C METAJIaMH, HEMETalJIaMH, KOHIIEHTPUPOBAaHHBIMU
a30THOM U cepHOM kucnoramu). Ancop6uus. Kpyrosopot yriepoaa B npupojae. OKCHabl
yriepoja, ux (pusnyeckre 1 XuMU4ecKrue CBOMCTBA, OJIYYEeHHE U TPUMEHEHHe, 1eHCTBUE Ha
OpraHM3M 4YeJoBeKa. DKOJIOTHUYECKUe MpoOdeMbl, CBA3aHHbIE ¢ OKcuaoM yriaepoaa(IV); runoresza
17100aIbHOTO MOTEIUICHUs KIIMMaTa; MapHUKOBBIM A3 PeKT. YTonbHas KUCIoTa U €€ COH, UX
¢u3nveckre 1 XMMHYECKHE CBOMCTBA, MOJTydeHHe U puMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-MOHBI. Vcronb3oBaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U
CEJIbCKOM XO35HCTBE.

O61ue npeacTaBieHus 00 0COOEHHOCTAX COCTaBa M CTPOEHUSI OPraHMUYECKUX COSAMHEHUN
yriepoja (Ha mpuMepe MeTaHa, 3TUJIeHa, 3TaHoJa, YKCYCHOM KUCIoThl. X cocTaB u
xummuueckoe crpoenne. Knaccudukaius oprannueckux BemiecTs. [lonaTue o 6uomornyecku
B)XHBIX BEILECTBAX: )KUpax, OeNKax, yriaeBoAax — U UX POJIM B )KU3HU YeJIOBEKa.
MarepuainbHO€ €IMHCTBO OPTaHMYECKUX U HEOPraHUYECKHX COSAMHEHUM.
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KpemHuuii, ero ¢pusndeckrue 1 XUMHUYECKUE CBOMCTBA (Ha MpUMeEpe B3aUMOCHCTBUS C
MeTaJulaMU U HEMeTaJllIaMH ), ToJTydeHue U npuMeHeHne. COeJMHEHUs! KPEMHUS B IIPUPO/IE.
O6mue npencraienus 06 okcuae kpemuus(IV) u kpemaueBoit kucinore. CUITHUKATHL,
(bu3nyeckre 1 XMMUYECKHE CBOMCTBA, IT0JIy4YeHHE U IPUMEHEHUE B OBITY, IPOMBIIIJICHHOCTH (B
MEAMLMHCKOMN, JIEKTPOHHOM, CTPOUTENBHOM U Jp.). BaxkHelue crpouTeabHble MaTeEpUabl:
KepaMUKa, CTEKJIO, IIEMEHT, OETOH, xkee300eToH. [IpobiieMbl 6€3011aCHOTr0 MCI0JIb30BaHMS
CTPOUTEINIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HHU.

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHUE 00pa3li0OB HEOPIaHUIECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTBI; IPOBCACHNUEC KAYCCTBCHHBIX peaKLII/If/'I Ha XJIOpHUI-HOHBI U HaGJIIO[[eHI/Ie IMPU3HAKOB UX
MPOTEKAHHUS; OTIBITHI, OTPAKAIONINE GU3NICCKHE U XUMHUECKUE CBOMCTBA TaJIOTCHOB H UX
COeMHEHUH (BO3MOYKHO UCIIOIb30BaHUE BUICOMATEPHAIIOB); O3HAKOMJICHHE ¢ 00pa3amMu
XJIOPUIOB (TAJIOTEHHJIOB); O3HAKOMJICHHE C 00pa3IiaMu cepbl U €€ COSTMHEHUSIMU (BO3MOIKHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB); HAOIIOAeHKE MTpoLiecca 00yTIIMBaHUs caxapa Mo
JICCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI; U3yU4EeHHE XUMUYCCKHX CBOHCTB
pa30aBICHHON CEpHOI KHCIIOTHI, POBEICHNE KAYECTBCHHON PEeaKINK Ha CYIb(aT-uOH U
HaOJIr0/ICHUE TPU3HaKa €€ MPOTEKAaHUs; 03HAKOMJICHUE ¢ (PU3NYECKUMHU CBOMCTBAMHU a30Ta,
docdopa 1 ux coeMHCHN (BO3MOKHO HCITOJIb30BAHNE BUICOMATEPHAIIOB), 0Opa3iaMu
a30THBIX U (POCHOPHBIX yIOOPCHUH; MTOTyYeHUE aMMHUaKa U U3yU4EHHE €ro CBOMCTB; MPOBEJICHHUE
Ka4eCTBEHHBIX PEAKIIMiA Ha HOH aMMOHUS U (pocdaT-noH 1 u3y4eHne MPU3HAKOB HX
NPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIBIO (BO3MOXKHO
UCTIOJIb30BaHUE BHICOMATEPHAIIOB); U3YUEHHE MOJICIEH KPUCTAUTMIECKUX PEIIETOK aiMasa,
rpaduTa; 03HAKOMIICHHE C IPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECCTB aKTUBUPOBAHHBIM
yIIJIEM U YCTPOWCTBOM MPOTHBOTa3a; MOJydeHHE YIIIEKUCIIOTO Ta3a U H3y4eHHE eTO CBOMCTB;
NPOBE/ICHUE KAUECTBEHHBIX PEaKIUii Ha KapOOHAT- U CHIIMKAT-UOHBI M U3YUYCHHUE MPU3HAKOB UX
MMPOTCKAHUA; O3HAKOMIJICHHEC C HpOILYKIII/IeI\/JI CHJIMKATHOU MMPOMBINIJICHHOCTH,; pCHICHUC
SKCHICPUMCHTAJIBHBIX 3a1a4 110 TCMC «Baxuennme HeMETaJUIEL U UX COCANHCHUA.

Mertamisl 1 uX COCANHCHUA

OO011ast XapaKTepUCTHUKA XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX ITOJIOKEHUS B
Ilepnonnueckoi cucreMe XxuMudeckux aemMeHToB . . MenaeneeBa u cTpoeHust aTOMOB.
Crpoenne metannos. MeTtanndeckas CBA3b M METAJUINYECKAsT KPUCTAJUIMYECKAsl PEILIETKA.
DIEKTPOXUMUYECKUN Psifl HAMPsDKEHUN MeTalloB. dusnyeckne U XUMHUYECKHUE CBOMCTBA
METaJUIOB (B3aUMOJICHCTBHE C KUCIOPOJIOM, BOJIOH, KUCIOTaMu). O0111e criocoObl MoTy4eHHs
MeTaysioB. [IoHsATHE 0 KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOPPO3HUHU.
Cnnagsl (CTalb, YyT'yH, JIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIUIEHHOCTH.

[Ilenounble MeTaibl: TON0keHUE B [lepronnueckoi cucreme XuMudeckux 3semMeHToB /1. 1.
MengeneeBa; ctpoenre atomoB. Haxoxaenue B npupoae. Pu3ndecknue 1 XUMUYECKUE CBOMCTBA
(na mpumepe HaTpus U Kanusi). OKCUIBI U TUIPOKCUIBI HATpUsS U Kamus. [I[pumeHeHue
LIEJTOYHBIX METAJJIOB U UX COCIAMHEHUM.

[IlenoyHo3eMeENBHBIE METAJUIBI MArHUN U KaJIbLIMN: TTOJI0)KEeHHUE B [leproauueckoil cucreme
xuMudeckux 31eMeHToB . . MengeneeBa; CTpo€HUE UX aTOMOB; HAXO0XKJIEHUE B IPUPO/IE.
Pur3nyecKnue 1 XUMMUYECKUE CBOMCTBA MArHUs U KaJlblus. BaxxHene COeTMHEHUS KaJIbLHs
(oxcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHHSI.

AmoMuHui: nonoxxenue B [lepuonnyeckoil cucteme XxuMmudeckux snementoB /1. U.
MeHieneeBa; CTpOCHHUE aTOMA; HaX0XKICHHE B Ipupoe. PU3NUecKue 1 XUMUYECKHUE CBOWCTBA
amoMuHus. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THIPOKCUIA AITFOMUHUS.

Kenezo: nmonoxenue B [lepronnueckoit cucreme xumuueckux 3nemeHToB /. . Menneneena;
CTPOEHHE aTOMa; HaXO0XJeHUE B Npupojie. Pu3nyeckre U XuMUYECKHE CBOMCTBA JKeJe3a
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(B3auMOJIeHCTBHE C METAJUIAMH, KUCIOTaMH U COJISIMH ). OKCUIbL, TUAPOKCUJIBI U COTTU
xkene3a(ll) u xeneza(lll): cocras, cBoMCTBa U MOTyUYEHHUE.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIICHUE C 00pa3liaMy METAIIJIOB U CIUIABOB, UX
(U3HYECKUMHU CBOMCTBAMM; U3YUCHHE PE3YJIbTATOB KOPPO3HH METAJLIOB (BO3MOMXKHO
UCIIOJIb30BaHNE BUACOMATEPUAIIOB), 0OCOOCHHOCTEH B3aUMOICHCTBUS OKCHA KAIIBIIUS U HATPUS
C BOJIOH (BO3MOYKHO MCIIOJIh30BAaHUE BUICOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB JKECTKOM BO/IBI,
mpolecca ropeHus xele3a B KUCIopo e (BO3MOKHO HUCIIOJIb30BAHUE BUICOMATEPHAIIOR);
MPU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEAKIIUi Ha NOHBI (MarHus, KaJbIHs, aTIOMUAHUS, [IMHKA,
xenesza(Il) u xxenesa(Ill), mequ(Il)); HaOmroIeHNE M ONIMCAHUE TPOIIECCOB OKPAITUBAHUS
IJIAMEHHU MOHAMM HATPHsI, KA ¥ KaIbIHs (BO3MOXKHO MCIIOJIh30BAaHUE BHICOMATCPHAIIOB);
uccienoBanre aM()OTEPHBIX CBONCTB THAPOKCHIA ATFOMUHUS U THIPOKCH/IA IIMHKA; PEeIICHUE
SKCIICPUMCHTAJIBHBIX 3a/la4 110 TCMC «Baxuelnime MeTauIbl U UX COCANHCHUA.

XHUMHA ¥ OKpYXKarolas cpena

HoBsle MaTepransl ¥ TEXHOJIOTUU. BelecTsa n MaTepuasl B IOBCEJHEBHOM KU3HU YEIIOBEKA.
Xumus 1 310poBbe. be3onacHoe MCrob30BaHNe BEMIECTB M XUMHUECKUX PEAKLUi B OBITY.
ITepBast moMoOIb IPY XUMUYECKHUX 0KOTax U OTpaBiIeHUAX. OCHOBBI DKOJIOTHYECKOU
IrpaMOTHOCTU. XMMHUECKOE 3arpsi3HEHUE OKpYXKarollel cpelibl (IIpesenbHast 10myCcTuMas
koHueHTpauus Beuiects — [1JIK). Posib xumuu B pemieHnn 3K0JI0rHYeCKUX pooieM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB (YTrob, IPUPOAHBINA ra3, He(Th), MPOITYKTHI HX
nepepabdoTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH.

XUMUYECKUH IKCIIEPUMEHT: U3yuyeHue 00pa3I[0B MaTepHaioB (CTEKIIO, CIUIaBbl METAIIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).

Memnpez[MeTHHe CBA3HU

PeaJ'II/IBaI_II/IH MCXKITPCAMCTHBIX CBsI3eH IIpu U3yUCHUU XUMHU B 9 knacce OCYHICCTBJISACTCA YCPE3
HCIIOJB30BaHHEC KaK 06HII/IX C€CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK U HOH?ITI/II\/JI, SABJIIIOIINXCA
CUCTCMHBIMH JJIA OTACIIBHBIX NPEAMETOB €CTECCTBCHHO-HAYUYHOI'O LIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KJIacCU(UKAIIHS, IEPUOANIHOCTD, HAOIOICHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE,
WU3MEPEHHE, MOJICIb, SIBICHHUE, MTAPHUKOBBINA dY()PEKT, TEXHOTIOTHS, MaTEPHAITHI.

®du3nka: Matepusi, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI,
PaauoaKTUBHOCTh, MOJICKYJIA, DJIEKTPUUECKUH 3apsi/l, MPOBOJHUKH, TTOJYITPOBOTHUKH,
TUDIIEKTPUKHU, (OTORIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAILTUYECKAsT PEIIETKA, CIIaBbl, (PU3UUECKHE BEIIMUNHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa, skocucTeMa, MUHEpaJIbHbIE Y100peHuUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Tunel pacyeTHbIX 3a1a4:

1. Brruncnenue MaccoBoi 101U XUMHUECKOTO 3JIEMEHTa 1O (hopMyJsie COeTUHEHHUS.

Yemanosenenue npocmetiweii ghopmynvl eewecmsea no Macco@blM OONAM XUMUYECKUX
9NEeMEHMO8.
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2.

BrraucneHus 1o XuMU4YeCKUM YpaBHCHHUAM KOJIMYUCCTBA, OG’bCMa, MacCChblI B€IICCTBA

M0 KOJIMYECTBY, 00bEMY, MacCe PeareHTOB WJIH MPOIYKTOB PEaKIUu.

3.

Pacuet mMaccoBoii 1011 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:

1.

JlaboparopHoe 000pya0BaHHE U ITPHEMbI 0OpareHus ¢ HuM. [IpaBuia 6e30macHoi

paboThl B XMMHYECKOH J1abopaTopHH.

kW

BELICCTBA.
7.

OuucTKa 3arps3HEHHON TIOBapEHHOMN COJIH.

[Tpy3Haku NpoTeKaHUs XUMUYECKUX PEAKIIMH.

[TonydyeHne KuCI0po1a U U3y4EHHUE €ro CBOMCTB.

[Tony4yenue BogopoJa U U3y4EHHE €ro CBOMCTB.

IIpuroroBineHue pacTBOPOB € OIPENEICHHONM MAacCOBOM JOJEH PacTBOPEHHOIO

Pemenne SKCIICPUMCHTAJIbHBIX 3aaad 1o TEMEC «OCHOBHEBIE KJIaCChI

HEOPTaHNYCCKUX CO@ﬂHHCHHﬁ)).

8.

9.

10.

11.

12.
COEIMHEHUI.

13.

Peaxiuu moHHOTO OOMEHA.

Kauecmeennvle peaxyuu na uonvl 6 pacmeope.

Ilonyuenue ammuaka u usyyeHue e2o c60UCMS.

Ilonyuenue y2nexucnozo 2asza u uzyyeHue e2o c60UcCms.

Pewmenne skcnepuMeHTanbHbIX 3a1a4 1o teMe «Hemeramnsl IV — VII rpynm u ux

Pemenne OKCIICPUMCHTAJIbHBIX 3a/a4 I10 TCME «MeTabel 1 ux COCANHCHUA).
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TemaTudeckoe NJTAaHHPOBAaHUE IO XUMHH. 8 kiacc

(2 yaca B Hejes10, Bcero 70 4, u3 Hux 1 4 — pe3epBHOE Bpemsi)

Ne Haumenosanue Bunnl 3ansaruid
n/n pa3esioB U TeEM
JlaGoparopubie | KonrpoJubhbie | JlemoHcTpanmum,
ONBITHI, padoThbI pacuyeTHbIE 3a1a4H
NMpaKkTHYEeCKHUe
padoThI
Paznen 1. OCHOBHBIE IIOHATUA XUMHUHU (YPOBEHb ATOMHO-

MOJIEKYJISIPHBIX TTPEICTABJIEHUIA) (54 u)

1 [Ipenmer xumuu. Xumwus | JIO Ne 1.
KaK 4acThb eCTeCcTBO3HaHus. | PaccmoTpenue
BemiecTBa u ux CBOMCTBA | BELIECTB C
Pa3TUIHBIMHU
buznuecKuMu
CBOWCTBaMHU
2 Meroapl  moO3HAaHHS B
XUMHAH
3 IIpakTnueckas padora 1. | IIP Ne 1 O3HakoMJIEHHE  C
[Tpuemsl Oe3ormacHoi 1ab0pPaTOPHBIM
paboThl ¢ 00OpyIOBaHHEM 000pyIOBaHUEM;
n BeulectBaMu. CTpoeHue MIPUEMBI
TJIaMEeHH 6e3omacHoi paboThI
C HUM
4 Yucteie BelllecTBa u | JIO Ne 2. Croco0bl  OYHCTKH
cmecu. CriocoObl ounctku | Paznenenue cmecu BEILIECTB:
BEIIIECTB:  OTCTaWBaHUE, | C TOMOIIBIO KpUCTAJUTU3AIIUS,
¢dbunpTpoBaHueE, MarHmTa JVCTHIUTSITIVST
BEITIApUBAHNE,
KpUCTAJTU3aLUs,
JUCTHIUISIIVS
5 IIpakTnueckas padora 2. | IIP Ne 2
Ounctka  3arps3HEHHOU
MOBAapEHHOM COIn
6 dusznyeckue u | JIO Ne 3. Harpesanue
XUMHYECKHE sBiieHus1. | [Ipumepsr caxapa.
XUMHUYECKUE PEeaKIIHH (bu3nUecKuX u HarpeBanue

napa¢una. ['opeHune
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XUMHYECKHX napaguHa.
SIBJIEHU B3anmoneiicteue
pacTBOpOB:
KapOoHaTa HATPUS U
COJITHOM  KHCJIOTHI,
cynbdara menu (I1)
u THJIPOKCHIA
HATpHUSL.
B3anmoneiicteue
CBEXKEOCAXKIEHHOTO
TUAPOKCHIA  MEIH
(II) ¢ pacrBOpOoM
TJIIOKO3BI npu
OOBIUHBIX YCIIOBUSIX
Y TIPU HAarpeBaHUU
7 ATOMBI, MOJIEKYJIBI U HOHBI
8 BemecTa MosieKyIsipHOTO Monaenu
u HEMOJIEKYJIIPHOTO KPUCTAIITNYECKUX
CTpOCHHUSI. pEIIeTOK  Pa3HOTo
Kpucrannuaeckue THIIA
peleTku
9 [Ipocteie u  cnoxubie | JJO Ne 4., [Ipumepsl TpoCTBIX
BellecTBa.  XuMuueckue | O3HaKOMIIEHHE C u CIIOKHBIX
aneMeHThl. Metamnel U | oOpa3uamu BEILIECTB B PAa3HBIX
HEMeTaJUTbI MPOCTHIX arperaTHbIxX
(MeTayel 1 COCTOSIHUSIX
HEMETaJJIbl) U
CJIOXHBIX
BEILIECTB,
MUHEpAJIOB U
TOPHBIX MOPOJT
10 | S3blk  xumuHM.  3HaKuU
XUMHUYECKUX  3JIEMEHTOB.
OtHOCUTENBHAS aTOMHAas
Mmacca
11 | 3akon MMOCTOSTHCTBA
COCTaBa BEIIECTB
12 | Xumuyeckue  GopMyIbl. [[TapocTepxHEBBIE

OTtHOcUTeNbHAs
MOJICKYJISIpHAS macca.
KauecTBeHHBIH u

MOJIETM  MOJIEKYJ
MeTaHa, aMMHakKa,
BOJEI,
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KOJIMUECTBEHHBLI  COCTaB

XJIOPOBOJIOPO/IA,

BCIIECTBA OKCHJa  yriaepoja
(Iv)
13 | MaccoBas JIOJIS
XHMHYECKOI0 DJICMCHTA B
COCIMHEHUH
14 | IIpocreiiine pacyersl IO P3: Beruucnenue
XUMHYECKUM (hopmynam OTHOCHTCIBLHOM
MOJIEKYJIAPHOU
Macchl BeIIeCTBa 110
dbopmyre.
Brrancnenue
MacCOBOM JIOJIN
DJIEMEHTA B
XAMUYECKOM
COCIMHCHMH.
VYcranosicHne
MpocTenIIeH
(dbopMyIbl BeliecTBa
o MAacCCOBBIM
JIOJISIM DJIEMEHTOB
15 | BajmeHTHOCTh XMMHYECKHX
anemMeHToB. OmnpenencHue
BAJICHTHOCTH  DJIEMCHTOB
no ¢opMyinaM OUHAPHBIX
COCTMHCHUI
16 | CocraBiieHUEe XUMHYCCKUX
bopmyn OMHApHBIX
COCTUHCHHI no
BaJICHTHOCTHU
17 | ATOMHO-MOJEKYJAPHOE
y4€HHE
18 | 3akOH COXpaHEHHUs MacChl OnBbITHI,
BCIIECTB MOATBEPKIAOIINE
3aKOH COXpaHEHUs
MAacCHI BEIIECTB
19 | Xumundeckue ypaBHEHMs
20 | Tumsl xumudueckux | JIO Ne 5.
peakuui Paznoxxenne
OCHOBHOTO
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KapOoHaTa Menu
(IT). Peakmust
3aMelleHns MeIN

KEJIe30M
21 | IpoBepouHasi padora 1
1o TeMe
«[lepBoHauanbHbIC
XUMHYECKHUE MTOHSITH
22 | Kucinopon, ero oOmas dusnueckue u
XapaKTepPUCTHKA. XUMHUYECKHE
[Tonydyenue  kuciopoja. CBOICTBA
duznueckue CBONCTBA KHCIJIOPO/JIa.
KHCJIOpOJIa ITonyyenue u
cobupanue
KHCII0pO/ia
METOJIOM
BBITECHEHUS
BO3/lyXa U METOJOM
BBITECHEHHUS BOJbI
23 | Xumunueckue cBoiictBa u | JIO Ne 6. Ycnosus
npuMeHeHue kuciopoja. | O3HakomieHue ¢ BO3HUKHOBEHUS H
Oxcupsl. Kpyrosopor | o6pazuamu MpeKpaleHus
KHCIIOpOJia B IPUPOJIe OKCHJIOB TOpEHUS
24 | IlpakTuyeckas padora 3. | [IP Ne 3
[Tonyyenue wu cBONCTBa
KHCIIOpo/ia
25 | O3o0H. Amnorponus ITonyyenue o30Ha
KHCIIOpo/ia
26 | Bo3sgyx u ero cocras. Omnpenenenne
3ammra aTMOC(EepHOTO COCTaBa BO3/yXa
BO3J1yXa OT 3arpsi3HEHUI
27 | Bomopoxn, ero  oOmias [Tonyuyenue
XapaKTepUCTHKA U BOZIOpOJA B

HAXOXJICHHE B TPHUPOJIE.
[lonyuenne Bomopoma u
ero (hpusmveckue CBOMCTRA.
Mepbl 0e30macHOCTH TpH
paboTe ¢ BOAOPOIOM

annapare  Kwumma,
IIPOBEpPKa BOIOPOJIA
Ha YHUCTOTY,
TOpPEHUE BOAOPOJA
Ha BO3lyXE U B
KHCIIOPOAE,

cobupanue

22




BOJIOPOJIa METOJAOM
BBITECHEHUS
BO3/yXa U BOJIbI

28 | Xumuueckue cpoiicta | JIO Ne 7.
BOJIOpPOJIA u ero | Bzaumoneiictue
MIPUMEHEHHE BOJIOpO/a C
okcugom meau (II)
29 | IlpakTuyeckas padora 4. | ITP Ne 4
[Tonyuenne Bomopona u
HCCIIE0OBAHUE €TI0 CBOMCTB
30 | Bona. MeTtonabl Ananus BOJIBI.
onpeeacHus cocTaBa CuHre3 BOAbI
BOJBI — aHaJIU3 M CHHTE3.
Boga B npupome wu
CIIOCOOBI €€ OYHCTKH.
Abspanus BOJbI
31 | ®usznueckue u BsaumogeiictBue
XAMUYCCKHE CBOIiCTBa BOJBI C HaTPUEM,
BOJIbI. [IpuMeHenne Boib KaJbIeM,
MariieM, OKCHIAOM
KaJablus, OKCUIOM
yriepoaa (IV),
okcuaoM docdopa
(V) u wucneitanue
MOJIYYEHHBIX
pacTBOpOB
WHJIUKATOPOM
32 | Boma — pacTBOpHUTENb.
PactBopsl. HaceiieHHbIe 1
HEHACHIIIICHHBIE PACTBOPHI.
PacTBOopuMOCTh BeliecTB B
BOJIC
33 | MaccoBasd JIOJIS P3: HaxoxnaeHue

PaCTBOPCHHOT'O BEIIECTBA

MacCOBOM JOJIN
PacTBOPEHHOI0
BelllecTBa B
pacTtBope.

Brraucnenme Maccel
PacTBOPEHHOTO

BCIIIECTBA W BOJbI
HJIA HpI/IFOTOBJ'IeHI/ISI

23




pacTBopa

OIPENCIICHHOMN
KOHIICHTpALUU

34 | IlpakTuyeckas padora S. | IIP Ne 5
IIpurorosnenue
pacTBOpOB coJieit c
ONpPENCIICHHON MacCOBOM
nonen PacTBOPEHHOTO
BelIeCTBa

35 | IloBropenue u 06o00IIEHNE
mo Temam «Kuciaopoay,

«Bomopony, «Bona.
PactBopbI»

36 | IIpoBepouHasi padora 2
no temam «Kwuciopomny,
«Bonmopon», «Bona.
PactBopbI»

37 | Mons — eANHUIIA Xumuaeckue
KOJINYECTBA BEIIECTBA. COCJIMHECHHUS
MonsipHas macca KOJINYECTBOM

BellecTsa 1 Mojb
38 | Beruucnenus o P3: Brruucnenus c
XUMUYECKUM YPaBHEHUSAM HCII0JIb30BaHUEM
MOHATUN  «Maccay,
«KOJINYECTBO
BEILIECTBAY,
«MOJISIpHAsi Macca»
39 | 3akon ABoragpo.
ModnsipHblif 00BEM r'a30B

40 | OTHOCHTENBHAS
IJIOTHOCTb Ta30B

41 | O6bemHbIE OTHOILIEHUS
ra3oB NpH XHUMHYECKUX
peaKIusx

42 | IIpocreiimme pacdersl IO P3: Boruncnenus c

XUMHWYCCKHUM YPABHCHUAM

HCITOJIb30BaHUEM
IMOHATHH  «Maccay,
«KOJIMYECTBO
BEIIECTBAY,
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«MOJIIpHAsi Maccay,
«MOJISIPHBIN
00bpem». OObeMHBIE
OTHOIIEHUS Ta30B
IpY  XUMHYECKHUX
peakuusax

43 | Oxcunpl: knaccudukanuys, | JIO Ne 8. OnbiThi, OO6pa3s1bl OKCUIOB
HOMEHKJIaTypa, CBOWMCTBA, | MMOATBEPKIAIOIINE
MoJTyYeHue, MpUMEHEHUE XHMHYECKHE
CBOMCTBA OKCHJIOB
44 | I'mppoxcunpl. OCHOBAHMS: OO6pa3sibt
Kiaccudukanms, OCHOBAHHI
HOMEHKJIaTypa, OJy4eHHE
45 | XuMmuueckue cporicTBa | JIO Ne 9. O1nibIThI, Hentpanu3zamus
OCHOBAHHI. Oxkpacka | TOATBEPKIAIOIINE IIEJIOYN KUCIIOTOH B
WHJIMKATOPOB B IICJIOYHON | XUMHUYECKUE MIPUCYTCTBUU
U HEUTPAJIBHOM Cpelax. | CBOMCTBA WHJUKaTOpa
Peakuust HeWTpanuszauuu. | OCHOBaHUM
IIpuMeHeHne ocHOBaHUMI
46 | Am¢otepubie oxcuabl u | JIO Ne 10.
TUAPOKCHIBI OnbITHI,
MTOATBEPIKIAIOIIHE
XHMHYECKHE
CBOMCTBa
aM(OTEepHBIX
THAPOKCHUJIOB
47 | Kucnotsl: COCTaB, OO0pa3ipl KUCIOT
KJIacCupUKaLus,
HOMEHKJIaTypa, CIOCOOBI
MOJTyYEHUS
48 | Xumudyeckue cBoiictBa | JIO Ne 11.
KHCIIOT OnkITHI,
TTOATBEPKIAIOIINE
XUMUYCCKHE
CBOICTBA KUCJIOT
49 | Comm: COCTaB, O06pa3sisl coneit
KIacCUpUKaIUs,

HOMEHKJIaTypa, CIIOCOOBI
MIOJIyYEHUs
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50

CBoiicTBa coien

JIO Ne 12.
OnbITHI,
MOATBEPKIAIOIIINE
XUMUYCCKHE
CBOMCTBA coJieit

51 | I'eneTnyeckas CBSI3b
MEXIY OCHOBHBIMH
KJaccaMu
HEOPTraHUYECKHUX
COETUHEHUN

52 | IlpakTuyeckas padora 6. | [IP Ne 6
Pemenne
AKCIIEPUMEHTAITLHBIX
3a7a4 110 TeMe
«Baxxneimmue KJIaCChI
HEOPTraHUYeCKUX
COCIUHCHUI

53 | O6001IeHNE U TOBTOPEHUE
nmo temMe  «OCHOBHBIE
KJIaCCHl  HEOPTaHHUYECKUX
COCTUHEHUN)»

54 | KouTpoabHast padora 1 KP Ne 1

nmo TteMe «OCHOBHBIE
KJIACChI HEOPraHU4eCKHX

coeIMHEeHHI»

Pasgen 2. NMEPHOJIUYECKHH 3AKOH M TIEPUMOJUYECKASS CHUCTEMA
XUMHUYECKHUX 3JIEMEHTOB . U. MEHIAEJIEEBA. CTPOEHUE ATOMA (7 4)

55

Knaccudukanus

XUMHUYCCKUX  JJICMCHTOB.

rpynmnax
CXOJIHBIX JIEMEHTOB

Tlonsarue 0

duznueckue
CBOMCTBA
IIEIOYHBIX
METAaJLJIOB.
BianmopeiictBue
HAaTpUsT U KaJus C
Bojou. dusnueckue
CBOMCTBa
raJoreHoB.
BiaumojeiictBue
ATFOMHUHUSA C
XJIOpOM, OpoMOM H
HosoM
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56

[Tepuonnueckuii 3aKOH
.. Menneneea

57

[lepuonnueckas Tabauna
XMUMHUYECKHX  DJIEMEHTOB
(xopotkas popma): A- u b-
CPYIIIbL, IEPUObI

BzaumoneiictBue
OKCUJIOB  HATpus,
maruus, (ocdopa,
ceppl C  BOJOH,
HCCIIE0BaHUE
CBOICTB
MTOJTYYCHHBIX
MIPOJTYKTOB.

58

Crpoenne atoma. CocraB
aToMHBbIX saep. M3oromsl.
XUMHYECKUNA DIIEMEHT —
BHJI aTOMa C OJIMHAKOBBIM
3apsIoM siapa

59

Pacnonoxxenue
JJIEKTPOHOB 1o
SHEPTEeTHYCCKUM YPOBHSIM.
CoBpemeHHast
dbopMynupoBKa
MEPUOINIECKOTO 3aKOHA

60

3HaucHUE
MEePUOJIMYECKOTO  3aKOHA.
Hayunslie JOCTHOKCHHS
.. MenneneeBa

61

[ToBTOpenue u 06o01IIeHNE
no teme «llepuonuueckui
3aKOH M NepuoauyecKas
cucTema XUMHUYECKHUX
3JIEMEHTOB HN.
MenneneeBa.  CrpoeHue
aToma

Paznea 3. CTPOEHUE BEHIECTBA. XUMHWYECKAS CBA3b (8 u)

62 | DAeKTPOOTPULATENLHOCTD
XUMHNYECKHUX IJIEMCHTOB
63 | KoBanenrHas CBSI3b.

[lonspras u HenonsipHAs
KOBQJICHTHAs CBS3b
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64

HMonunag cBa3b

ComnocrapieHue
¢duzuko-
XAMHYECKHAX
CBOMCTB
COETUHEHUN
KOBaJICHTHBIMH
HOHHBIMH CBSI3SIMHU

C
u

65

BanentHocTs U CTeneHb
[IpaBuiia
CTeneHen

OKHCJIICHUA.
OIIPECACIICHUA
OKHCJICHHA 3JICMCHTOB

66

OKHUCIINTENBHO-
BOCCTAaHOBUTEIBHBIE
peakiumn

67

[ToBTOpEeHne u 0600IIEHNE
«CtpoeHue
Xumuyeckas

10 TEMC
BCIICCTBA.

CBA3b»

68

[ToaroroBka K HWTOroBOM
KOHTPOJIbHOM pabore 1o
XUMUU 32 Kypc 8 Ki1acca

69

HroroBasi KOHTpOJbHasA
padoTa o XMMMH 3a Kypc
8 knacca

KP Ne 2

Bcero

JIO - 12

IIP - 6

KP -2

TemaTuueckoe IVIAHUPOBAHUE 110 XUMHUH. 9 kjacc

(2 yaca B Henea10, Bcero 70 4, n3 Hux 1 4 — pesepBHOe Bpemst)

n/n

HanmenoBanue
pa3aesioB U TeM

Bujabl 3anaTuit

JlabopaTopHble
ONBITHI,
NpaKTHYeCKHue
padoThI

KonTpoJbHble
padoThI

JdemoHcTpanuu,
pacyeTHbIe 3a1a4H

Pa3nes 1. MHoroo6pa3sue xumnuyeckux peakuuii (16 1)
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OKHUCITUTENBHO-
BOCCTAHOBUTEIbHBIE
peakuuu

Peakmunm  coemuHeHus,
pa3IoXKeHus,

3aMeIlEeHMsT 1 OOMEHa C
TOYKH 3peHUS
MIPOIIECCOB OKUCIICHUS U

BOCCTaHOBJICHHUA

BxoaHasi KOHTpPOJILHAS
padora

KP Ne 1

TennoBoii ahdexr [Ipumepsr  9k30- U
XUMHUYECKHX  PEaKIIH. SHAOTEPMHUUYECKUX
JK30- u peakiuii
IHIOTEPMUYCCKUE

peakuuu

CKOpoCTh XMMHUYECKUX BsaumoneiictBue

peaKuHnii.
IlepBoHauasbHBIC
MPEICTABICHUS 0
KaTannse

IIMHKA C COJITHOM |
YKCYCHOM KHCJIOTaMH.
BzanMmoneiictBue
rpaHyJIMPOBAHHOTO
IIMHKA M IIMHKOBOM
ObIIM  C  COJITHOM
KHCIIOTOM.
BzauMoneiictBue
okcupa memu(Il) c
CEepHOM KHUCJIOTOM
Pa3HOM KOHILIEHTPALlUH
npu pa3HbIX
TeMIeparypax.
l'openue yrma B
KOHILIEHTPUPOBAHHOU
a30THOH KHUCJIOTE.
l'openne ceppl B
pacIuiaBiIeHHON

CeJIUTpe

IIpakTHyeckas padora
1. Uzyuenue BIusHUSI
YCIOBHM  NPOBEACHUS
XAMHYECKOW  peaKkuuu

Ha €€ CKOpOCTh

ITP Ne 1
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Obpatumeble u
HEOOpaTHMBbIE PEAKIIHH.
IlonsATHE O XUMUYECKOM
pPaBHOBECHH

Braucnenus o
TEPMOXUMHYECKUM
YpPaBHEHUSIM PEAKLIAIN

CyurHocTtb npouecca
ANEKTPOIUTUYECKOMN
JUCCOLMAlU

HcnbiTanue
pacTBOPOB BEILIECTB Ha
BJIEKTPUYECKYIO
MPOBOAUMOCTb.
JIBm>keHHEe HOHOB B
3JIEKTPUYECKOM I10JIe

Juccoumanus  KHUCIOT,
OCHOBaHUH U cOJIEH

10

CnaOble n CHJIBHBIC
QJICKTPOJIUTLI. CreneHn
JUucconranu

11

Peaxiuu HMOHHOTO
oOMEHa U YCIOBUS HX
IPOTEKAHUS

JIO Ne 1. Peaknun
oOMmeHa MEXY
pacTBopamu
JIEKTPOJIUTOB

12

XUMHYEeCKHE CBOMCTBA
OCHOBHEBIX KJIaCCOB
HEOPTaHUYECKUX
COCOUHCHHII B CBETC
MIpeICTaBICHUMA 00
AIIEKTPOIUTUIECKON
JIUCCOIHAIIAN

13

XUMHYEeCKHE CBOMCTBaA
OCHOBHBIX KJ1acCOB
HEOPraHUYECKUX
COCIUHEHUN B CBETE
IpeJICTaBICHUM 00
OKHCIIUTEILHO-
BOCCTaHOBHUTEIBHEIX
peaKkuusax

14

I'unponns COJIEH.
O0o00mieHre 10 TemaM
«Knaccuduxarnms
XUMHYECKHX pPEaKIuiiy
U «DICKTPOIUTHYUCCKAS
JIACCOIHAIUSDY

30




15

IIpakTHyeckas padora
2. Pemenue
HKCIIEPUMEHTAIIbHBIX
3aJa4
«CpoiicTBa

o TEME
KHUCJIOT,
OCHOBaHUH U COJIEH KakK

QJICKTPOJIUTOB»

ITP Ne 2

16

IIpoBepounasi padora
o TeMaM
«Knaccuduxanms

XAMHYECKUX PEAKLIHI»
U «OJIEKTpOJIUTUYECKAs

JUCCOLal v

Pa3nen 2. Muorooopasue

BemiecTs (43 4)

17

[TonoxxeHue raaoreHoB
B MEPUOINYECKOMN
TabJIMLE U CTPOCHUE UX
aTOMOB. CBolicTBa,
MOJIyYCHHUE u

IMPUMCHCHHEC I'aJIOTCHOB

JIO Ne 2.
BriTecnenne
rajoreHamu Jpyr
Jpyra u3
pacTBOpPOB nx
COEeIMHEHUN

duznueckue cBoOMCTBa

TaJIOrCHOB

18

Xmop. CpoiictBa U

IMPUMCHCHUC XJIOpa

19

XJIOpOBOAOPO:
MOJIy4YeHHUE U CBOMCTBA

[Tonyuyenue
XJIOPOBOZOPOAA
pacTBOPEHHE €ro
BOJIE

20

ConsHast KucIIOoTa U €€
COJIn

21

IIpakTyeckas padora
3. [lonyuenue comstHOM
KHUCJIOTBI U U3yYEHHE €€
CBOICTB

TIPNe 3

22

ITonoxenue ku CJIopoaa

u cephl B
MePUOINYECKOMN
CHCTEME  XUMHYECKUX

3JIEMEHTOB, CTPOCHHE UX
aTOMOB.
cepel

Amnotponus

AmoTponHsle
MoAU(UKAITUU CEPHI

31




23

CsoiicTBa u
MPUMEHEHUE CEPhI

JIO Ne 3.
O3HaKOMIJICHHE C
oOpa3Lamu cepsl U

eé MIPUPOIAHBIX
COEIMHEHUH
24 | CepoBoaopo/. JIO Ne 4. OO6pa3ipl TPUPOAHBIX
Cynbhub KauectBennas cynbpua0B
peaxus Ha
Cynb(pUA-HOHBI B
pacTtBope
25 | Okcupg cepei(IV). | JIO Ne 5.
Cepnucras kuciota u €€ | KauecrBeHHas
coJu peakiuus Ha
Cynb(UT-UOHBI B
pacTtBope
26 | Okcupg cepoi(VI). | JIO Ne 6. OOpa3upl IpUPOIHBIX
Cepnas xucinora u eé€ | KauecrBennas Cyib(paToB
coJiu peakiuu Ha
cynb(haT-uoHbl B
pacTtBope
27 | OKucnuTeIbHbIC
CBOMCTBA
KOHIIEHTPHUPOBAHHOM
CEpPHOM KUCIIOTBI
28 | IIpakTuyeckas padora ITP Ne 4
4. Pewenue
AKCIIEPUMEHTATIbHBIX
3a1a4y 1o TeMe
«Kucnopoa u cepa»
29 | Pemienne  pacy€THBIX Brruncnenus o
3a1a4y XUMHYECKAM

YpaBHEHUSIM  MacChl,
o0BbéMa U KoJIMYecTBa
BEILIECTBA OJHOTO W3
NPOIYKTOB  PEaKIUH
0 Macce HMCXOIHOTO
BEIIIECTBA, 00BEMY
Win KOJIMYECTBY
BEIIIECTBA,
COJIepIKAIIETO

32




ONPEACIEHHYIO JOJIIO
puMecen

30

Ilonoxxenue as3ora u
doctopa B
MEPUOINYECKOMN
CHCTEME  XHMHUYCCKHX
3JIEMEHTOB, CTPOEHUE UX
aToMOB. A30T: CBOMCTBa
Y IPUMEHEHHUE

31

Avmuak. ®usndeckue u
XMUMHUYECKHE CBOMCTBA.
[Tonyuenue u
MIPUMEHEHUE

[Tonyuenne ammmaka
U €ro pacTBOPEHHEC B
BOJE

32

IIpakTnyeckas padora
5. Ilonyyenune ammuaka
Y U3YYEHHE €TO CBOMCTB

ITP Ne 5

33

Conn aMMOHUA

JIO Ne 7.
BzaumopeiictBue
CoJIeli aMMOHHS CO
IejIoyaMu

34

A3oTHas KHCJIOTA.
CtpoeHue  MOJIEKYIBI.
CaoiicTBa
pa30aBIeHHON a30THOU
KHCJIOTBI

35

CaoiicTBa
KOHIIEHTPUPOBAHHOU
a30THOU KUCJIOTBI

36

Conu a30THOM KUCIIOTHI.
A3oTHBIE y10OpeHUs

OO0pa3ipl TPUPOAHBIX
HUTPATOB

37

®ochop. Amnorponus
docdopa. CaoiicTBa

docopa

38

Oxkcup dochopa(V).
®ocdopHast kucimora u
e€ comu. DochopHbie
yaoOpeHust

OO0pa3ubl  TPUPOTHBIX
¢docdaros

33




39

ITonoxenue yraepona u
KpEMHHU B
MEPUOINYECKOMN

CUCTEME  XUMHUYECKUX
3JIEMEHTOB, CTPOCHHUE UX
aTOMOB. AJUIOTPOIIHbIE
MOIU(pHUKALMY YTIepoaa

Monenu
KPUCTAJUTUNYECKUX
pelETOK  anMa3a |
rpaguta

40

XUMHAYECKHE CBOWCTBA
yraepoaa. Aacoporus

41

VYrapHslil ra3: cBOMCTBa,
duznonoruueckoe
JNICUCTBHUE

42

Yrnekucneli ras.
YronpHasg KUCIOTa U €€
COJIH. Kpyrosopor
yriiepoja B pUpoae

JIO Ne 8.
KauecTBennas
peakius Ha
YIJIEKUCIIBIA  Tas.
JIO Ne 9.
KaugecTBennas
peakius Ha
KapOOHaT-HOH

OO0pasupl TPUPOTHBIX
KapOOHATOB

43

IIpakTHyeckas padora
6. Ilomyuenue oxcuga
yriaepojaa (Iv) u
U3Y4YEHHUE €r0 CBOMCTB.
PacnioznaBanne
KapOOHATOB

ITP Ne 6

44

Kpemuuit u €ro
coeqnuenus. Crekio.
Ilement

OO0pa3ipl TpUPOAHBIX
CHJIMKaTOB

45

O000meane 1m0  TEME
«HemeTtamnbn»

Breraucnenus o
XHUMUYECKHM
YpaBHEHUSIM  MacCHhl,
00BéMa HIIH
KOJIMYECTBA OJHOI'O U3
MPOAYKTOB  pEaKIuu
M0 Macce HCXOIHOTO
BEIIIECTBA, 00BEMY
TN KOJIMYECTBY
BEIIECTBA,
CoJIepKaIIero
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ONPEACIEHHYIO JOJIIO
puMecen

46

Koutpoasnass pabora
no teMe «HemeTtamis»

KP Ne 2

47

ITomoxxeHre MeTaIoB B
MIEPUOINYECKOMN
CHCTEME  XHMHUUYCCKHX
AJIEMEHTOB . .
Meuneneesa.
Merannuueckas CBS3b.
dusznyeckue CBOMCTBA
METaJlJIOB. CruraBsl

MCTAJIJIOB

48

Haxoxnenne MeramioB
B Ipupoje M ooume
CIOCOOBI MX MOJTyYEHUS

JIO Ne 10.
N3yuenue
00pasioB
METaJUIOB

49

XUMHYECKUE CBOMCTBA
METAaJlJIOB. Pan
AKTUBHOCTH
(9TEKTPOXUMHUYECKU
A HaIpsDKEHUHN )
METaJIJIOB

JIO No 11.
B3anmoneiicterue

METaJUIOB c
pacTBOpaMHM COJIEH

BzaumopeiictBue
IICIIOYHBIX,
IEI0YHO3EMEIbHBIX
METaJLJIOB u
AJIIOMUHUS C BOJOM.
Cxuranme ejie3a B
KHUCJIOPOJE U XJIOpe

50

[Ilenouynsie  METaIIbI:
HaxO0XJEHUE B IIPUPOJE,
¢duznueckue U

XUMHUYECKUE CBOMCTBA

51

Oxcuapl U THAPOKCHUIBI
LICJIOYHBIX ~ METAJUIOB.
IIpumeHeHne

MICJIOYHBIX METAJIJIOB

OOpasupl BaKHEHIINX
COCIMHEHUN HaTpwus,
Kayus

52

[[l€nouno3zeMenbHbIE

MeTamisl. Haxoxaenue
B npupoze. Kampumii n
€ero COCTMHEHMUSI.
JKEcTkocTh  BOJIBI U
CHocoO0BI €€ yCTpaHEeHus

JIO Ne 12.
O3HaKoOMIJIGHHE CO
CBOMCTBaMH Hu
MpEeBpaICHUSIMU
KapOOHATOB u
TUAPOKapOOHATOB

OO6pa3ipl BayKHEUIITHUX
IIPUPOIHBIX
COCIUHEHHI MAarHusd,
KaJbIus.

53

AJTTOMAHUHA.
Haxoxnenue B

OO0pa3upl BaKHEHIINX
MIPUPOTHBIX
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MPUPOJE. CBolicTBa COCTUHECHUN
ATIOMUHHUS ATIOMUHHUS
54 | Amdoreproctp okcuaa | JIONe 13.
51 ruapokcuna | [lomyuenue
ATIOMUHHUS TUAPOKCHIA
ATFOMHHHUS 51
B3aUMOJICIICTBUE
ero ¢ KHUCJIOTaMHU U
HIeJI0YaMHu
55 | XKeneso. Haxoxnenue B OO6pa3ibl BaKHEUIITHUX
pUpoe. CaoiicTBa MPUPOAHBIX
JKeesa CcOeIMHEHU I pyn
xKelesa
56 | CoenuHeHud xene3a JIONe 14.
KadecTBeHHEIC
peaklMy Ha HOHBI
Fe?* u Fe*t
57 | llpakTuueckas padora ITP Ne 7
7. Pemenne
IKCIIEPUMEHTATBHBIX
3a7a4 o TEME
«Meranibl u ux
COEIMHEHUSY
58 | Obobmaromuii ypok 1o Boruncnenus o
Teme «MeTaib»y XUMHYECKHM
YPaBHEHUSM  MAacChl,
00BEMa 38101
KOJIHMYECTBA OJTHOTO M3
MPOAYKTOB  pEaKIuu
II0 Macce HCXOJHOTO
BEIIECTBA, 00BEMY
J5R10% KOJIMYECTBY
BCIIICCTBA,
coJiepXkKaIiero
ONpeNEAEHHYIO OO
npuMecen
59 | llpoBepounasi padora

o teMe «MeTayibl»

Paspnen 3. Kparkuii 0030p BakHeimux opranunvyeckux semects (10 u)
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60 | Opranuueckasi XuMus Mogaenu MOJIEKYN
OpraHUYecKnx
coeauHeHNM

61 | YrieBomopopl. lopeHue

[IpenenvHble yrneso4opoaos "
(HaACBIIIICHHBIC) obBHapyKeHne
YTJIEBOJIOPO/IbI NPOAYKTOB UX rOPEHUA

62 | HenpenenbHble MonyyeHne  aTuneHa.

(HeHAaCHIILIEHHBIE) KayecTBeHHble peakuuu
YTJIEBOJIOPO/IbI Ha 3TUAeH
63 | IlpousBoaHbIe PacTBOpeHMe 3TUNOBOrO
YTJIEBOJIOPOIOB. cnupTa B BoAe.
Cnuptsl PactBopeHue
rAvLepuHa B Boje

64 | KapOoHOBBIE KHCIIOTEHI. MonyyeHne u cBOKCTBA

CnoKHbIE 3(UpBHL YKCyCHOW KMCNOTbI.

Kupst WUccnepoBaHue cBOWCTB
KUPOB: PaCTBOPUMOCTb
B BOAE W OpraHWYecKmx
pacTBopUTENAX

65 | YriueBoasl KauectBeHHaa peakuus
Ha FIOKO3Y U Kpaxman

66 | AMHHOKUCIOTHI. benku

67 | [omumepsl Ob6pasupl uM3gennin us
NoOAU3TUNEHA,
noaunponuaeHa

68 | O0oOmaImMi ypoK IO

TemMe «Baxneimmue
OpraHUYECKHE
COCTMHEHUS»
69 | Urorosas KP Ne 3
KOHTpOJIbHAsA padora
3a Kypc 9 kiacca
UTOTO JO-14,11IP-7 |KP-3
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