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IHosicHuTe/IbHAA 3aIINCKA
PaGouass mporpamMma Kypca XWMHHU JJIsI OCHOBHOM IIKOJIBI pa3paboTaHa
B COOTBETCTBUU C CDCI[CpaJ'IBHBIM FOC}’I[apCTBeHHBIM 06paSOBaTCJ'IBHI)IM CTaHI[apTOM

obmiero o0Opa3oBaHMs. JlanHas paboyas IporpaMMa OPMEHTHPOBAHA Ha MCIOJb30BAHHE

y4eOHUKOB 10 XUMHH U y4eOHO-MeToanyeckux nocoduit YMK, co3gaHHBIX KOJUIEKTUBOM aBTOPOB
noa pykoBoactBoM O.C.I'abpuensna. OCHOBHOE COJEp)KaHHE aBTOPCKOM MPOrpaMMbl MOTHOCTHIO

HAIIJIO OTpa)K€HHE B TaHHOW paboueil mporpaMMme.

B Hel Takke y4MTBIBAIOTCS OCHOBHBIE HUAECH U NOJIOKEHMS lIporpammsl pazBuTus
U (OpMUPOBAHUS YHHUBEPCAIbHBIX YYEOHBIX JAEWCTBUHA MJI1 OCHOBHOTO OOIIEro
00pa3oBaHUs.

B cOOTBETCTBMM C 3TUMHM JOKyMEHTaMU OOYyYaloOIIMECS JOJDKHBI OBJIAJETh
IIpUEMaMH, CBSI3aHHBIMU C OINPENCICHUEM IIOHATHUN: OTpaHUYMBATL UX, OIMCBHIBATSH,
XapaKkTepru30BaTb W CPaBHMBATh. [aK KakKk XWMHMS — HayKa OJKCIEPUMEHTAJIbHA,
oOyyJarouiuecs: JOJKHbBI OBJIAJIETh TAKUMH MMO3HABATEIbHBIMUA YUYEOHBIMU JIEHCTBUSIMU,
KaK 3KCIEpUMEHT, HaOIIOJCHUE, U3MEPEHHE, OMHCAHME, MOJEIMPOBAHUE, THUIOTE3A,
BbIBOJ. B mpornecce m3ydeHus: Kypca y oOy4arolmuxcsi IpoJoJKalT (popMUpOBaTHCS
YMEHHSI CTaBUThb BOIPOCHI, OOBSICHATH, KIacCU(PUIUPOBATh, CPAaBHUBATH, ONPEACIATH
MCTOYHUKHU MH(POpMaLIUU, MOTYy4aTh U aHAJTU3UPOBATH €€, TOTOBUTh MH(GOPMAIIMOHHBIN
IIPONYKT, MPE3EHTOBATh €r0 M BECTH NHUCKyCCUIO. CIeaoBaTENbHO, NESITEIbHOCTHBIN
HOJIXOJ] B U3yYEHUN XUMHUU CIIOCOOCTBYIOT TOCTHIKEHUIO JTUYHOCTHBIX, MPEAMETHBIX U
MeTaIpeMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

B 0CHOBY Kypca I0JI0KEHBI CIIEAYIOIINE UACH:

MaTepuaIbHOE €IMHCTBO M B3aUMOCBSI3b OOBEKTOB U SIBJICHUN PUPO/IBI;

Belylllas pPOJIb TEOPETUYECKUX 3HAHUM i1 OOBSACHEHUS U MPOTHO3UPOBAHUS
XUMHYECKUX SIBJICHUM, OLICHKN UX IPAKTUYECKON 3HAYMMOCTH;

B3aMMOCBSA3b KaueCTBEHHOM U KOJUYECTBEHHON CTOPOH XHUMHYECKHX OOBEKTOB
MaTepUaAIILHOIO MUPA;

pa3BUTHE XUMHUYECKOM HAYKHM W TMPOU3BOACTBO XHMHUYECKHX BEIIECTB U MATEpPUAJIOB
JUISL  YIOBJIETBOPEHUS] HACYUIHBIX MOTPEOHOCTEW YenoBeKa W OOIIECTBa, peLIeHUs

JI00ATBHBIX TIPOOJIEM COBPEMEHHOCTH;



IEeHETUYECKas CBA3b MEXIY BEIIECTBAMM.

OTH WIEH peanu3yloTcs B KypCce XMMHUU OCHOBHOM IIKOJIBI ITYTEM JTOCTHUKECHUS
CIEIYIOIMNX LeJIe:

. QDopmuposanue 'y yHAIIUXCA XUMUYECKOM KapTUHBI MHpa, KaK
OPraHUYECKOMN YaCTH €r0 LIEJIOCTHOM €CTECTBEHHO-HAYYHOU KapTUHBI.

. Pazeumue 1o3HaBaTENBHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH yyaluxcs B MPOIEcce U3yUEHUSI UMU XMMHUYECKOM HAayKu U €€ BKJIa/la B
COBPEMEHHBIM  HAay4YHO-TEXHHUYECKHIl  mporpecc; (QOpMUpOBaHHUE  BaKHEHIINX
JOTMYECKUX ONepaluid MbIIUIEHUs (aHalIM3, CUHTE3, 0000IIEeHME, KOHKpEeTU3alus,
CpaBHEHHUE U [Ip.) B IPOLIECCE MO3HAHUS CUCTEMbl BaXXHEHIIMX MOHATHH, 3aKOHOB U
TEOPUM O COCTABE, CTPOCHUU U CBOMCTBaX XMMHYECKUX BEILECTB.

. Bocnumanue yoexx1€HHOCTU B TOM, YTO NPUMEHEHHE MOJTYYECHHBIX 3HAHUN
U YMEHUH MO XUMHUHU SBISETCS OOBEKTUBHOW HEOOXOJUMOCTBIO [Jisi O€30IMacHOu
paboThI ¢ BElIECTBAMU U MaTepuaiaMu B ObITY U Ha IPOU3BOJICTBE.

. llpoexmuposanue u peanuzayusi BbIIIyCKHUKAMU OCHOBHOM IIKOJIBI JINYHOU
00pa3oBaTeNbHON TPAEKTOPHUH: BbIOOp mNpoduiss OoOydyeHHs B CTaplIed IIKOJE WU
1po(heCcCHOHATIBHOTO 00pa30BaTEIbHOIO YUPEKICHUS.

. Oeénadenue KIO4eGLIMU — KOMHEMEHYusmMuy: y4eOHO-TI03HABATEIbHBIMU,

I/IH(l)OpMaL[I/IOHHBIMI/I, INCHHOCTHO-CMBICJIOBBIMHU, KOMMYHHUKATHBHBIMU.

1. Copep:xkanue W MeTOAbl M3YUYEHHUs] TPeIaraeMoro Kypca XHMHHU [JIs
OCHOBHOW IIKOJbI OTBEYAKWT CTPYKTYPHO-AeATEJbHOCTHOMY moaxoay. OnHu
pa3paboTaHbl B COOTBETCTBHHM C TEOPHUEH IMOATAITHOTO (DOPMHUPOBAHMS YMCTBEHHBIX
JICUCTBHM, MPEIJIOKEHHON OTeueCTBEHHbIM mcuxonoroMm II. . Tansnepunsim, B
KOTOPOU BBIIENAECTCS HECKOJIBKO ATAIOB.

Oman coz0anus opuenmupo8ouHoll 0cHo8bl npedcmosweti oesmenvhocmu (OO0/]).
Yyammecs mnony4daroT HWHGOPMAIMIO O TIIEId TPENCTOSIICH JeATeTbHOCTH U e
peaIMeTe, Y3HAIT, Kak U B KaKOW IOCJIEIOBATEILHOCTH OHH JIOJDKHBI BBITTOJHSTH

OpPUCHTAINOHHLBIC, UCITOJIHUTCIIbCKUEC U KOHTPOJBbHEBIC HCﬁCTBHH.
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Bce nupmaktuydeckue eIMHMIBI YY€OHBIX KHUT i1 8—9 KIaccoB HAYMHAIOTCA C
MIOCTAaHOBKM 00pa30BaTeIbHON MPOOJIEMBbI, KOTOpas peIIaeTcs B MPOIECCe U3yYeHUs
naparpada Ha OCHOBE UMEHHO JeSITeIbHOCTHOIO MOAX0/a.

B 9 xnacce npu u3yueHun XxuMuM 31eMeHTOB B kauecTBe OO/ BbIcTymaeT oOmui
IUIaH XapaKTePUCTUKHA METAIIIOB, HEMETAJUIOB U MEPEXOIHBIX AIEMEHTOB.

Oman popmuposanusi mamepuarbHou OesamenrbHOoCmy. YUaluecs BBITOJIHSAIOT
JCHCTBUS BO BHEWIHEH (opMe, CTaTKHUBAasICh C CAaMUMHU IMpeIMETaMU HIIM MOJETSMHU:
BBIACIISIIOT TOJIOXKUTEIIBHOE M OTPULATEIbHOE 3HAYEHUE KOHKPETHOIO XHMHYECKOTO
BEIIECTBA WJIM PEAKIUU B chepe UeTOBEUECKON AEATEIBHOCTU WIM B OKPYKAIOIIEM
MUpE; ONPENEISAIOT XapaKTePHbIE MPU3HAKU COCTaBa WJIM CBOWCTB BaXKHEHIINX KJIACCOB
HEOPTraHWYECKUX  COCOUHEHUH; CaMOCTOATENIBHO  XapaKTepU3YOT  KOHKDPETHBIE
XMMHYECKUE 3JIEMEHTBI; IPOBOJASAT JIJAOOpAaTOPHbIE U NMPAKTUYECKUE PabOThI; TOTOBST
COOOUIEHUS U MPE3EHTALMU; OCYLIECTBISIOT MPOEKTHYIO AESATENBHOCTh 110 BEIOPAHHOMN
TEMaTHKE.

Oman enewneu peuu. JIeWCTBHS ydyalmquxcsi BepOANIM3yIOTCS B YCTHOW WIIU
NUCHbMEHHON peur, OHU MIPOrOBAPUBAIOTCA U YCBAaUBaIOTCs B 00001mEHHOM dopme. Tak,
yyaliyecs: O03BYYMBAIOT, KaKyl0 HH(OpPMALMI0O HECET XUMHUYECKas CUMBOJIMKA:
XUMUYECKUE 3HAKW, XUMHUYEeCKue (OpMyJbl M YpPaBHEHUS XUMUYECKOM pEakluHu,
cumBoiMKa Ileproanueckoi cucremsl xumuueckux aneMeHToB . . Meneneesa.

Oman eHympeHnneti peuu. BepOanbHOe oOCBOeHUE JACHCTBHUS TMpo  ceos,
poroBapuBaHue onepauuid npo ceds, 0e3 BHemHed peun. [leiicTBue peayuupyercs,
HaIlpUMeEp, MOCJIE NPOBEAEHHOIO YUYUTEIEM HMHCTPYKTa)ka Mepel MPAKTUYECKON WU
Ja00paTopHOl pabOTOM YYEHUK JOJDKEH MPOTOBOPUTH €ro mpo cedsi, 0CO3HATH €ro,
BHYTPEHHE COIVIACUTBCSI C HUM WM BBIACHUTH HENOHATHBIE MOMEHTBI; TO K€
IPOUCXOAUT MPHU PEPIICKCUH JINYHBIX JOCTHKEHUN U BHIPAOOTKE IJIaHA MOBBIIIEHUS UX
ypoBHs. OcoOyl0 BaXHOCTb 3TOT ATall MUIPAaeT MPU BHINOJIHEHUH YUYEHUYECKOTO
HCCJIEI0BATENBCKOTO IPOEKTA.

Humepuopusayus oeiicmeus. JleficTBUE CTAHOBUTCS BHYTPEHHUM IPOLIECCOM,

adKTOM MBICJIH, JIGfICTBHCM B yMC. Y4eHuK nepea BbBIIOJHCHHUEM XHMHYCCKOI'O
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HKCIIEPUMEHTa WJIM pEHIeHUs pacy€éTHOM 3amaud 1o QopmylaM U ypaBHEHUSIM
MBICJIEHHO IIPEACTABISAET IOCIEI0BATEIBHOCTh CBOMX JACUCTBHM IO pealn3aluu
BbIPAaOOTAaHHOTO TTaHA.

2. Teopernueckue TOJIOKEHUsI Kypca XMMHHM  OCHOBHOH  IIKOJbI
PACKPBIBAKTCH HA OCHOBE IIMPOKOr0 MCHOJIb30BAHUSA B O0Y4YEeHUM XHMHYECKOI0
IKCIEPUMEHTA (J1Ta0OpAaTOPHBIX OINBITOB W TNPAKTUYECKHX padOT), B TOM 4YHCIC H
MIPOBOJIUMOTO B JIOMAIIHUX YCJIOBHUSIX, 4 TAKXKE JIEMOHCTPALIMOHHOIO 3KCIIEPUMEHTA,
KOTOPBIU NMOKA3bIBAECT YUUTENb.

3. PazBurne  uMHGPOPMANMOHHO-KOMMYHMKATHBHOH  KOMIIETEHTHOCTH
o0yuyarommxcsi: oOpalieHue K pa3IMuyHbIM HMCTOYHUKAM XHWMHYECKOM HH(pOpMaIuu,
MOJATOTOBKY HMH(POPMALIMOHHOTO TMPOAYKTAa M €ro IMpe3eHTalus, yYMEHUE BECTH
JACKYCCHUIO, OTCTanBaTh CBOIO TOYKY 3PEHUS U KOPPEKTUPOBATH MO3UIMIO HA OCHOBE
aHaJau3a apryMEHTOB YYaCTHUKOB JUCKYCCHH.

4. MertanpeaMeTHbI XapakTep coAep:KaHMsl Y4eOHOro MaTepuaJja:
peanu3anus CBSA3€M C MPEAMETaMH HE TOJBKO €CTECTBEHHO-HAYYHOI'O IMKJIA, HO U C
VCTOPHUEH, JIMTEPATYPOU, MUPOBOU XYA0KECTBEHHOU KYJIBTYPOH.

5. [IpaKTHKO-OPMEHTHPOBAHHAS 3HAYUMOCTH 0TOOPa Y4eOHOI0 COJepPKAHUSA:
CBS3b MU3yYaE€MOI'0 MaTepuasa ¢ KU3HbI0, OPMUPOBAHUE FKOJOTUYECKON TPAMOTHOCTH
npu  OoOpalieHud ¢ XUMUYECKUMH BEIIECTBAMHU, MaTepHallaMd U  MPOIECCaMH,
OTBEUAIOIIMMHU TpPeOOBAaHMUSIM TMPaBUI TEXHUKU OE30MACHOCTH TIpu paboTe B
XUMUYECKOM KaOuHeTe (J1abopaTopHH) U MOBCETHEBHOM KU3HU.

6. JlocTH:KeHUs1 MPeMETHBIX, MeTANIPEMETHBIX U JMYHOCTHBIX Pe3yJbTATOB
MOCPEJCTBOM CTPYKTYPUPOBAHUS 3aJaHUI IO COOTBETCTBYIOIIUM PyOpUKaM:
«IIpoBepbTE CBOM 3HAHUAY;

«I[IppuMeHUTE CBOU 3HAHUS;
«Mcnonb3yiTe JOMOJIHUTENBHYIO HHPOPMALIHIOY;

«BpIpazure CBOE MHEHUEY.



OO01mas xapakTepucTUKa y4e0HOIr0 mpeamera

[Ipennaraemasi pabouas mporpamMma IO XHMHU PAaCKpbIBaeT BKJAJ Yy4eOHOIO
npeaMeTa B JOCTH)KEHHE IIefied OCHOBHOTO 00IIero oOpa3oBaHUS U OIpeAessieT
BAKHEHIINE COIEpKATEIbHbBIC TUHUU MIPEAMETA:

«Bewecmeo» — B3aUMOCBS3b COCTaBa, CTPOCHHUS, CBOMCTB, OJIYYEHHUS U IPUMEHEHUS
BEILLECTB U MAaTEPUAJIOB;

«Xumuueckas peaxyus»» — 3aKOHOMEPHOCTU NPOTEKAHUSI U YHPABJIEHUS MPOIECCAMU
MOJIYYEHHUSI U IPEBPAICHUS BEIIECTB;

«Xumuueckul A3bl1K» — ONEPUPOBAHUE CUCTEMOUN BAKHEUIINX XUMHUYECKHX MOHATHUM,
BJIAJCHUE XHUMHUYECKON HOMEHKJIATYpOll M CHMBOJUKONW (XMMHUYECKHMHU 3HAKaMH,
dbopmynamMu U ypaBHEHUSIMH ),

«Xumusi u Oo#cu3HvLy» — COOJIIOJIEHHE TpaBUJI XUMHUYECKOM O€30MacHOCTH MpHU
oOpalieHMM C BEIIECTBAMHM, MaTepUalaMd M XHMHYECKMMHU IPOLIECCAMH B
IIOBCEHEBHOM )KM3HU U HAa IPOU3BOJICTBE.

Kypc opueHTrpoBaH Ha OCBOEHUE 00YYarOUIUMUCA OCHOB HEOPraHUYECKONH XUMUU
Y KpaTKOE€ 3HAKOMCTBO C HEKOTOPBIMU MOHATUSMU U 0ObEKTAMHU OPraHUYECKON XUMUMU.

B coxepkarenbHOM JIMHUU «Bewjecmeoy pacKpbIBaeTCsl yUEHUE O CTPOCHUHU aToMa
Y BELIECTBA, COCTABE U KIACCU(PUKALIMN XUMUYECKHUX BEILECTB.

B conepxarenpbHOM nuHUM «Xumuueckas peaxyus» PACKPBIBAETCA YUYEHHUE O
XUMHUYECKUX TpoIieccax: KilacCu(UKaIms XUMHUIECKIX PEAKIIUi U 3aKOHOMEPHOCTH MX
NPOTEKaHUsS; KaueCTBEHHAs W KOJUYECTBEHHAsT CTOPOHbI XMMHYECKUX MPOLECCOB
(pacuéThl M0 XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM XUMHUYECKHX PEaKITUii).

B conepxarenbHON TMHUM «Xumuueckuti A361k» GOPMUPYIOTCS YMEHUS yHAILIUXCS
Ha3bIBaTh BellecTBA MO (opMyslaM M COCTAaBIATh (OPMYJbl MO HX Ha3BaHUSM,
3aMUChIBAaTh YPABHEHHS PEAKIMN W XapaKTEPU30BaTh UX, PACKPHIBATH MH(MOPMAIIHIO,
KOTOPYIO HECET XMMUYECKas CUMBOJIMKA, B TOM YHUCJI€ BBIPA)KEHHAs] M B TaOJIMYHON
dbopme (mepuoandecKas CuCTeMa XUMHUYECKUX AJICMEHTOB . . Menpaeneena,

Ta6n1/1ua paCcTBOPUMOCTH BCHICCTB B BO,[[G); HCIIOJIB30BATL CUCTCMY XHUMHUYCCKHUX
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MOHSTUN /ISl ONMCAHUS XUMUYECKUX OOBEKTOB (AJIEMEHTOB, BEIIECTB, MAaTEPHAIIOB U
MPOIIECCOB).

B conepxaTenbHON JTMHUA «XuUMus U JH#CU3Hb» PACKPHIBAIOTCS JIOTHYECKHUE CBS3U
MEXy CBOWCTBaMHU, TIPUMEHEHHEM, TIOJTYYCHHEM BEIIECTB B TaOOPATOPHBIX YCIOBHUSX
Y Ha [IPOU3BOJICTBE; GOPMHUPYETCS KyIbTypa 0€30MacHOT0 U YKOJIOTHYECKU TPAMOTHOTO
oOpalieHus: ¢ XMMUIECKUMHU 00OBEKTaMH.

B kypce 3HaumTenbHas PONb OTBOJUTCS XHUMHYECKOMY OKCIEPHMEHTY:
IIPOBEJCHHUIO MPAKTUICCKUX PabOT M JTabOpaTOPHBIX OIBITOB, (PUKCAIIMU M aHATIU3Y X
pe3yNbTaTOB, COOIOACHUIO HOPM M TIpaBWJI O€30MacHOi pabOThl B XHUMHYECKOM
kabuHete (JrabopaTopum).

Peanm3amus mporpamMmbl Kypca B TIpoIiecce OOy4YEHHUS MO3BOJIUT OOyUYaOITUMCS
MIOHSATH POJIb U 3HAYCHHE XMMHH CPEIU IPYTHX HAYK O MPHUPOJE, T. €. PACKPHITh BKJIA]
XUMHH B (POPMHPOBAHHUE IIETIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHpA.

MecTo npeamera B y4eOHOM IJIaHE

denepanbHBIN TOCYIapCTBEHHBINH 00pa30BaTeIbHBIA CTAHIAPT NPEIyCMAaTPUBACT
U3ydeHHe Kypca XMMHH B OCHOBHOM MIKOJIE KaK COCTAaBHOW YacTH MPEAMETHOW 00IacTn
«EcTecTBeHHO-HAYYHBIC ITPEIMETHIY.

Kanennapnsiii yueOnsrit rpadux MKOY «Capcunckas COILLy (mpukazom Ne90
ot 28.08.2020 r.) ompenensiet yueOHbIi rox B 8 kinacce 35 yuyeOHbIX Henenu, B 9 kiacce
34 yueOHBIX HEJEH, COOTBETCTBEHHO B padoyeil mporpaMMe Ha U3y4eHHe OMOIOTUH B
8 kimacce orBoautrcsd 70 yacoB B rog, B 9xiacc 68 gacos B rox . OOmas HeaenpHas
Harpy3ka B KaXJ0M roJy oOydeHus COCTaBIsIeT B 8 Kiacce - 2 yaca, B 9 kiacce - 2
Jaca.

Oo6yuaronuecs ¢ 3I1P oOy4atoTcst B COOTBETCTBUM C TaHHOM MPOrPaMMOi, T.€.
COXPaHHO OCHOBHOE COJIEpPKaHKE 00111e00pa30BaTEIbHON MITKOJIbI, HO YYUTHIBAIOTCS
WHIMBHUIyaJIbHBIC ocoOeHHOCTH yuarmmxcs ¢ 3[1P u cnenuduka ycBoeHUS MU
yauebHoro marepuana. [IporpaMmma cTpout o0ydeHue AeTel ¢ 3aepKKOU MCUXUIECKOTO
pa3BUTHS Ha OCHOBE NMPUHITUIIA KOPPEKIIMOHHO-PA3BUBAIOIICH HAIIPABICHHOCTH

y4eOHOM eI TENHLHOCTH.



TCMI)I, KOTOPLIC ABJIAIOTCA HanOoee CIOKHBEIMU AJIs1 YCBOCHUS, U3y4aTbCs B
O3HAKOMUTCIIbHOM IIOPAJAKE, T.C. HC ABJISIOTCA 00s13aTeILHBIMU IJIs1 YCBOCHUA
YHallquMHUcCH. Takou IHoaxoa oOecrneynBaeT YCBOCHHUC YUHAITUMHCS 110 OKOHYAHHUHN
OCHOBHOM IIIKOJIBI 003aTEILHOTO MHUHHUMYMa COACPKAHUA OMOJIOrTYECKOr0

oOpazoBaHHs.

JInuHOCTHBIE, MeTaNpeIMeTHbIE U MPeIMEeTHbIE Pe3yJIbTAThI

OCBOECHMSI Kypca XUMHH

[To 3aBepieHNIO Kypca XMMHUU Ha 3Tarie OCHOBHOTO 00111ero 00pa3oBaHus

BBIITYCKHUKH OCHOBHOM HIKOJIBI JOJIKHBI OBJIAACTh CICAYIOINMMU PE3yJIbTaTaAMMU.

1. JInuHOCTHBIE Pe3yJbTATHI:
1) ocosnanue cBOCH STHHYCCKOW MPUHAJICKHOCTH, 3HAHUE UCTOPHHM XMMHUHU M BKJIaja
POCCUMCKON XMMHUUYECKOW HAYKH B MUPOBYIO XUMMUIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHUS K ITIO3HAHWUIO XHWMHHW; TOTOBHOCTH
U CIIOCOOHOCTH y4YaIlllUXCS K CaMOpPa3BUTHI0O M CaMOOOpa30BaHUI0 Ha OCHOBE
M3YUYEHHBIX (DAKTOB, 3aKOHOB W TEOPUNM XMMHUHU; OCO3HAHHOIO BHIOOpA M MOCTPOCHUE
WHIUBUyalIbHON 00pa30BaTeNbHON TPAeKTOPHUH;
3) gopmuposanue 1ETOCTHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, HEOTHEMIIEMOM
YaCThI0 KOTOPOU SIBJISIETCS XMMUYECKasi KAPTUHA MUPA;
4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU W
0011IeCTBEHHOM MTPAKTUKU, B TOM YUCIIE U XUMUYECKUM;
5) oceéoenue connanbHBIX HOPM, MPaBUII MOBEIACHHMS, poJiei U (hOpM COIMATbHOM JKU3HU
B COLMYME, IPUPOAE U YaCTHOW >KU3HM HA OCHOBE DKOJIOTUYECKOW KYJIbTYpPbl U
0e301macHoOro o0palieHus ¢ BeleCcTBAMUA U MaTepralaMu;
6) popmuposanue KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIICHUN CO CBEPCTHUKAMH H
B3pOCIBIMH B TIpollecce OOpa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOU, Y4eOHO-

MCCIICIOBATENIbCKOM, TBOPUECKOW U IPYTUX BUJIOB ACATEIBHOCTH, CBA3AHHBIX C XHUMHEM.



2. MeTanpeaMeTHbIe pe3yJibTaThl:
1) onpedenenue neneit coOCTBEHHOTO OOYYEHUS, IIOCTAHOBKA U (HOPMYITHPOBAHHE IS
ceOsl HOBBIX 3a]1a4;
2) nianuposanue TYTEH JOCTHMIKCHUS KEIaeMOro pe3yibraTta OOy4YeHHS XMMHUU Kak
TEOPETUYECKOI0, TAK U SIKCIIEPUMEHTAIILHOTO XapaKTepa;
3) coommecenue CBOMX NEHCTBUI C TUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYU/ECMEIEHUE
KOHTPOJII CBOEM JAEATEIBbHOCTH B IPOLECCE IOCTMKECHMS PE3yJbTaTa, onpeoeieHue
CrocoOOB NIEWCTBUN TMPHU BHINOJHEHUH JIAOOPATOPHBIX U MPAKTHUYECKUX paboT B
COOTBETCTBUU C NPaBUJIAMH TEXHUKH 0€30I1aCHOCTH;
4) onpedenenue WCTOYHUKOB XMMHYECKOW WH(POPMAIUH, MOTYYCHHE W aHAIH3 ef,
co3aHKe MH(OPMALMOHHOTO IPOAYKTA U €0 MPEe3eHTaIuS;
5) ucnonvsosanue OCHOBHBIX WHTEIUICKTYAJIbHBIX OIEpaIWii: aHaiW3a W CHHTE3a,
CpaBHEHHUS M CHUCTEMaTu3alu, 0000IIEHNSI U KOHKPETU3ALNUHU, 8bls6leHue TPUINHHO-
CIIEICTBEHHBIX CBSI3€M U nocmpoeHue JOTHYECKOrO0 PAaCCyKICHUS U YMO3aKIIOUEHUS
(MHIYKTHBHOTO, JIETyKTUBHOTO M IO AHAJIOTMH) Ha MaTepuaje €CTeCTBEHHO-HAyYHOI'O
COJIepXKaHUS;
6) ymenue co3maBaTh, MPUMEHITh U MPEOOPAa30BBIBATH 3HAKH M CHUMBOJIBI, MOJCIH U
CXEMBI JIsl peleHus1 y4eOHBIX U MTO3HABATENbHBIX 3a/1a4;
7) ¢hopmuposanue v pazsumue SKOJIOTUIECCKOTO MBIIUICHUS, YMEHHE MPUMEHSTH €r0 B
NO3HABATEJIbHOM, KOMMYHHMKATHBHOW, COLIMAIIBHOM NPAKTUKE H MPOdecCHOHANbHON
OpUEHTALINH;

8) eenepuposanue unei u onpenencHUe CPEACTB, HEOOXOIUMBIX /IS UX Pealu3alliu.

3. IIpenmeTHbIE pe3yabTaThl:
1) ymenue 0003HAYATh XUMHUYECKHE DJIEMCHTHI, HA3bIBATh UX M XapaKTEPH30BaTh Ha
OCHOBE I0JIOKEHHUS B nepuoandeckon cucreme /. 1. Menneneesa,
2) opmyruposanue W3yYEHHBIX TMOHSATHHA: BEIIECTBO, XMMHUYCCKHI 3JEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, MPOCTOE U CII0KHOE BEIIECTBO, XUMUYECKas PEAKIIHNS,

BUABI XUMHUYCCKUX peaKL[I/Ifl U T.II.;
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3) onpedenenue 1o (HopMysiaM COCTaBa HEOPTaHUYECKUX U OPraHUYCCKUX BEIIECTB,
BAJICHTHOCTH aTOMOB XUMHUYECKHX JICMEHTOB WJIM CTETICHU VX OKHCIICHHUS,

4) nowumanue WHPOPMAIIMK, KOTOPYIO HECYT XHMHUYCCKHE 3HAKH, (HOPMYJIbI
U YpaBHEHUS;

5) ymenue xnaccugpuyuposams npocTeie (METaTbI, HEMETAIUIBI, 0J1arOPOIHBIE Ta3bl) U
COXHBIE (OMHApHBIC COCIUHEHHS, B TOM YHCIIC M OKCHIBI, a TaKXKE THAPOKCUIBI —
KHCJIOTHI, OCHOBaHUsI, aM()OTEpHBIE TUAPOKCH]IBI — U COJIN) BEIIECTBA;

6) dopmynuposarnue IEPUOAMIECKOTO 3aKOHA, 0OBACHEHUe CTPYKTYPHI U HH(POpMAIUH,
KOTOPYIO HECcET MmepuoaudecKkas cucTeMa XuMudeckux snemerToB [[. M. Menneneena,
PACKpbimue 3HAYCHHS TIEPUOINICCKOTO 3aKOHA;

7) ymenue xapaxkmepuzoéams CTPOCHUE BEIICCTBA — BUJIBI XUMHUCCKUX CBS3CH U THITBI
KPUCTALTMYECKHUX PEHIETOK;

8) onucanue cTpoeHHS aTOMOB XUMUYECKHX 3JIEMEHTOB C TIOPSIIKOBBIMUA HOMEpaMu 1—
20 u 26, omobpadicenue NX ¢ IOMOIIBIO CXEM;

9) cocmaenenue GopMys OKCHUIOB XMMHUYECKHX DIIEMEHTOB U COOTBETCTBYIOIIUX WM
THJIPOKCHJIOB;

10) uanucanue CTPYKTYpHBIX (DOPMYJI MOJEKYISIPHBIX COCAMHEHUH U (HOPMYJIbHBIX
¢IMHUI] HIOHHBIX COCMHEHUH 110 BAJICHTHOCTH, CTCTICHU OKHUCJICHUS WX 3apsily NOHOB;
11) ymenue gpopmynuposéams OCHOBHBIC 3aKOHBI XUMHUH: MTOCTOSIHCTBA COCTABa BEIIECTB
MOJICKYJIIPHOTO CTPOCHHSI, COXPaHEHHsI MAaCChl BEIIECTB, 3aKOH ABOTaIpo;

12) ymenue ¢hopmynuposams OCHOBHBIC TOJIOKEHUSI AaTOMHO-MOJICKYJIIPHOTO YUCHUS U
TEOPHUU JIEKTPOTUTHUSCKOHN TUCCOIMAIINM;

13) onpeoenenue TPU3HAKOB, YCIOBUI TPOTEKAHUS W TPEKPAIICHUS XHUMHUYCCKHX
peakuuii;

14) cocmaeénenue MONEKYISIPHBIX YPABHEHUH XUMHUYECKUX PEAKIIHA, TOTBEPKIAIOIIMX
o0IMe XWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB W
OTPaKAIOIINX CBSA3U MEXKY KJIACCaMU COCTMHEHUIA;

15) cocmasnenue ypaBHEHHH peakIUil ¢ y4acTHEM ODJICKTPOJIMTOB TAaK)KE B MOHHOW

dbopwme;
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16) onpedenenue MO XUMHUYECKUM YpPaBHEHUSM NPUHAIUICKHOCTH  PEaKIHN
K OTIPEICIEHHOMY THITY WJIH BH]LY;

17) cocmasnenue ypaBHEHHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C TIOMOIIBIO
METO/1a 3JIEKTPOHHOTO OajaHca;

18) mpumenenue TOHATUN «OKUCIIEHHE» M «BOCCTAHOBICHHE» JJIS XapaKTEPUCTUKU
XMMHUYECKHUX CBOMCTB BELIECTB;

19) onpedenenue ¢ MOMONIBIO KAYECTBEHHBIX PEAKIIMIA XJIOPHI-, CyIb(aT- U KapOOoHAT-
aHMOHOB M KaTHOHA aMMOHHS B PacTBOPE;

20) 06vscHenue BIVSIHAS PAa3IHYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKUX PEaKIIH;

21) ymenue xapaxmepuzoeams TONOKCHUE METAIIOB U HEMETAJUIOB B TIEPUOTUICCKOM
CUCTEME D3JIEMEHTOB, CTPOEHHE HMX aTOMOB U KpPUCTAJIOB, 00mue (u3nueckue u
XMUMHYECKUE CBOICTBA;

22) 0b6vschenue MHOTOOOpa3usi MPOCTHIX BEIIECTB SBJICHHEM JUIOTPOIHU C YKa3aHUEM
€€ IPUYUH;

23)  ycmaHoGnenue — pa3NMUUN  THIOPO-, THPO- M DIEKTPOMETAIUTYPTHH
U ULIIOCmpuposanue  3TUX — PA3IMYUil  NpUMEpaMH  MPOMBIIIJICHHBIX — CIIOCOOOB
NOJTyYEHUSI METAIIJIOB,

24) ymenue oasamp 0o0IIyr0 Xapakrtepuctuky anemeHtoB |, 11, VIIA rpymm, a Taxke
BOJIOPOJIa, KUCJIOpOa, a3oTa, cepbl, Gocdopa, yriaepoaa, KpeMHHS U O0Opa30BaHHBIX
WMU TIPOCTHIX BEIIECTB U BAKHEHIINX COCIUHEHHI (CTPOEHHE, HAXOXKACHHUE B TIPUPO/IE,
nosryueHue, Pu3nveckre U XUMHIECKHUe CBOMCTBA, TPUMEHEHNE);

25) ymenue onucvleams KOPPO3UIO METAILIOB M CIIOCOOBI 3aIIUTHI OT HEE;

26) ymeHnue npouzeooumv XUMHYECKUE pPACU€Thl C HCIOJIb30BAHUEM TOHSTHI
«MaccoBasi 10JIsl BELLIECTBA B CMECH», «KOJIMUYECTBO BEILIECTBA», «MOJIIPHBIA 00bEM» 11O
dbopMysiaM U ypaBHEHUSIM pEaKIIMi;

27) onucanue CBOMCTB U MPAKTUYECKOTO 3HAUCHUS M3YYCHHBIX OPTaHUYECKUX BEIICCTB;
28) evinonnenue O0O3HAYEHHBIX B TPOTPaMME IKCIICPUMEHTOB, PACHO3HABAHUE
HEOPTaHUYECKUX BEIIECTB TI0 COOTBETCTBYIOIIMM MPU3HAKAM;

29) cobodenue npaBui 6e30macHON pabOTh B XUMHUYECKOM KaOHWHETe (JTabopaTopHH).
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Conepxanue Kypca XuMHUH

8 KJIIACC

HauajibHble OHATHUS ¥ 3aKOHbI XUMHH
Tena u BemectBa. CBOHCTBAa BeEIIECTB. JTaJOHHbIE (U3MUECKUE CBOMCTBA
BelIECTB. Marepuansl U MarepuanoBelcHue. Poilb XMMHM B KM3HH COBPEMEHHOI'O
obmrectBa. OTHOIIEHHE 00IIECTBA K XUMHUH: XeMOhuius u xeMopoOous.

Meroabl wu3yueHust xumuu. HaOmionenue. OkcrnepuMeHT MonenupoBaHue.
Monenn maTepralIbHbIE U 3HAKOBBIE WIIA CUMBOJIBHBIE.

l'azel. JKuakoctu. TBEpabie BemiecTBa. B3auMHBIE NEPEXOlbl  MEXKIY
arperaTHbIMM COCTOSTHUSIMM BEIIECTBA: BO3rOHKA (CyOnuMainusi) U jecyoaumanus,
KOH/JICHCAIUs U UCTIAPECHUE, KPUCTAJUIU3ALIMS U TIJIaBIICHUE.

®usnueckue sABJICHUS. YUCThIE BEIIECTBA U CMECH. | OMOT€HHBIE U TETEPOTCHHbBIE
cMmecu. CMmecu razooOpasHbie, xujakue U TBEpAbIe. CrocoObl pa3fefeHusl CMeceH:
NEepPeroHka, WM JIUCTWUISIMS, OTCTauBaHWE, (UIBTPOBAHUE, KPUCTAJUIM3ALUS WITU
BbInapuBaHue. Xpomartorpadus. IlpumeHeHue 53THX CcHocoOOB B J1a0OpaTOPHOMN
MPaKTUKE, HAa MPOU3BOJICTBE U B OBITY.

XHUMUYECKHE 3JIEMEHThI. ATOMBI U MOJIEKYJbI. [IpOCThi€ M CIIOXKHBIE BEUIECTBA.
Aunotponust Ha npumepe Kuciiopoaa. OCHOBHBIE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO
yueHus. MoHbl. BellecTBa MONIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3HaKky (CHMBOJIBI) XUMUUYECKHUX JIeMEeHTOB. MHpopMalins, KOTOPYIO HECYT 3HAKU
XUMHUYECKUX 3JIEMEHTOB. DTUMOJIOTHSI Ha3BaHUN HEKOTOPHIX XUMHUECKUX SJIEMEHTOB.
[lepuoguyeckas  tabmuma  xumuudeckux  snemeHtoB J[. WM. Menaeneena:
KOPOTKOIIEPUOAHBIN U JUIMHHONIEPUOAHBIM BapuaHThl. [lepronabsl u rpynmsl. [ 1aBHas u
no0o4Has moArpynisl, uin A- u b-rpynnsl. OTHOCUTENbHAS aTOMHAs Macca.

Xumnueckue (opmynsl. Hugekcet u  koddduimentsl.  OTHOcHUTENbHAS
MOJIEKYyJIspHAasg Macca. MaccoBasi 10J1 XUMHYECKOTO JJIEMEHTA B COCAUHECHUMU.
HNudopmarusi, KOTOPyIO HECYT XUMUUYECKHE (POPMYIIBI.

BanentHocTts. CTpykTypHBbIe (hOpMYJIbl. XUMUYECKUE JIEMEHTBI C TIOCTOSTHHON U

NEPEMEHHON BaJIEHTHOCThbIO. BbiBom (QopMylibl CO€IMHEHHMS IO BAJEHTHOCTH.
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OnpeneneHue BaJE€HTHOCTH XUMHUYECKOTO JJIEMEHTa 10 (QopMylie BelllecTBa.
CocraBiieHue Ha3BaHUW COCAMHEHUM, COCTOSIIUX U3 IBYX XMMUUYECKUX DJIEMEHTOB, IO
BAJICHTHOCTH. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

XUMHUYECKHE peakuuu. PeareHTsl U npoayKThl peakuuu. [I[pu3Haku XUMUYECKHUX
peakiui. YcnoBusd HMX NPOTEKaHUWs W OpekpamieHus. Peakuuu  ropeHws.
DK30TEpMHUYECKUE U SHIOTEPMUYECKUE PEAKLIVH.

3aKOH COXpaHEHHUsI MacChl BEHIECTB. XUMHUYECKUE ypaBHeHUs. (CocTaBleHUE
XUMUYECKUX ypaBHeHMA. HpOpMaIus, KOTOpyo HeCET XUMUIECKOE YpaBHEHHE.

Knaccudukanus XuMUYECKMX peaklMid IO COCTaBy W YHUCIY pPEareHToB U
MPOAYKTOB. THUINBI XUMHUYECKHX peakuuil. Peakuwu COeAUHEHUS, Pa3JIOKECHUS,
3amenieHus 1 ooMeHa. Katanm3aTropsl U KaTaaus.

JdemoHcTpanuu
Koiuteknus MatepuanoB U U3AETUNA U3 HUX.
Mopenu, ucnosib3yembie Ha ypokax (GU3HKH, OMOJIOTHUU U Teorpaduu.
OO6BbEMHBIC U IAPOCTEPIKHEBBIE MOJIEIN HEKOTOPHIX XUMUUECKUX BEIIECTB.
Mojgenu KpuCTaUIMYECKUX PEIETOK.
Colupanue npubopa JJis MOTyYeHHUs Ta3a U MPOBEPKA €ro TePMETUYHOCTH.
Bo3sronka cyxoro npia, voja wid HaTaavHa.
ArperaTHbl€ COCTOSIHUSI BOJIBI.
Paznenenue nByxX HECMEIIMBAKOIIMXCA JKUAKOCTEN C ITIOMOILIBIO JEJIUTEIIBHON BOPOHKHU.
Juctumnsarop u ero padora.
VYcranoBka st GuibTpoBaHus U e€ pabdora.
VYcranoBKa 715 BeIIapuBaHus U €€ padoTa.
Komnexius ObITOBBIX TPUOOPOB AJis (PUIIBTPOBAHUS BO3/IyXA.
Paznenenue kpacsmiero BemiecTBa ¢ioMactepa C IMOMOIIBIO MeToAa OyMakKHOU
xpoMarorpaduu.
Mopenu amioTponHbIX MOAUGUKAIIUI YIiIepoaa U CEephl.
[Tonydyenue o30Ha.

[TopTpetsl 1. 4. bepuenuyca u J{. 1. Menneneesa.
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KopoTkonepruoaHblii U IJIMHHONEPUOAHBINA BapyuaHThl nepuoandeckoit cuctemsl . U.
Menneneena.

KoncTpynpoBanue mapoCTepKHEBbIX MOAEIEN MOJIEKYII.

Anmnapar Kunna.

Paznoxenue buxpomara aMMOHHS.

['opeHune cepbl U MarHUEBOM JICHTBI.

[Toptpersr M. B. Jlomonocosa u A. JI. JlaByasse.

OnbIThI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MACChI BEIIECTB.

[l'openue Qochopa, pacTBopeHHe NpPOJAYyKTa TOPEHUS B BOJE M HCCIEAOBAHHE
IIOJIyYEHHOI'0 PaCTBOPA JAKMYCOM.

B3auMoencTBrE COISTHON KUCIOTHI C IIMHKOM.

[Tonyuenue runpokcuna meau(ll) u ero pasnoxeHue npyu HarpeBaHUU.

JlaGopaTopHbIie ONBITHI

® O3HaKOMJIEHHE C KOJUIEKIIUEH 1Tab0opaTOpHO MOCYIbI.
® [IpoBepka repMETUYHOCTH IPUOOpa JJIs MOITYUEHHUS Ta30B.
® O3HaKOMIIEHHE C MUHEpalamMH, 00pa3yroIIMMHU IPaHUT.

® [IpuroroBiieHHE TIETEPOrCHHON CMECH IIOPOIIKOB CEpPhl C JKEJIe30M U HX
pasJeieHue.

® B3aumojielicTBHE PacTBOPOB XJIOPHIOB U MOAMJIOB Kallus ¢ PacCTBOPOM HHTpaTa
cepedpa.

® [Tomyuenue ruapokcuaa menu(ll) u ero B3aumonelicTBre ¢ CEPHON KUCIOTOM.
¢ BzanmopencTBue pacTBOpa COAbI C KUCIOTOM.

¢ IIpoBepka 3akOHa COXpPaHEHHUsT MacChl BELIECTB Ha IpPUMEpPE B3aUMOICHCTBUS

IEJI0YH C KUCIIOTOM.
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® IIpoBepka 3aKOHA COXpPAaHEHMsS MAaCChl BEIIECTB Ha IIPUMEpPE B3aWMOJCHUCTBUSA
niénouu ¢ connto xeneza(lll).
® PasnoxeHue mnepokcujga BOJAOpOAa C IMoMmollpio okcuaa Mapranua (IV). 11.

3amenieHue Keae30M Meu B MEAHOM KYIIOpOCe.
IIpakTnyeckue padoTbl
1. IlpaBuna TexHUKH O€30MACHOCTH M HEKOTOPHIE BHJBI PadOT B XUMHUYECKOU
naboparopun (KaOMHETE XUMHUH).
2. HaGnroneHue 3a ropsiei CBe4omu.

3. Ananu3 noussl (aHANOT paboThl «OYKMCTKA TOBAPEHHOU COJINY).

BaxHeliiue npeacraBuTe]d HEOPraHudecKux BemecTs. KosinuecrBeHHbIE
OTHOIIICHUS B XUMHUM

CocraB Bo3nyxa. [lonsitue 06 00BEMHOI J1071€ (@) KOMIIOHEHTa IPUPOTHOMN Tra30BOM
cMecu — Bozayxa. Pacuér 00b€mMa KOMIIOHEHTa ra30BOI CMECH MO €ro 00bEMHOM J10J1e
1 Ha0OOpOT.

Kucnopoa. O3on. [lonyuenne kucnopoga. CoOupaHue U pacrio3HaBaHHE
KUCJIOpOJa. XMMUYECKHE CBOMCTBA KUCJIOPO/IA: B3aUMOJICCTBUE C METAJJIaMH,
HEMETAIIJIAMH U CJI0KHBIMU BeniectBaMu. [Ipumenenue kucnopoaa. Kpyrosopor
KHMCJIOpO/1a B IPUPOJE.

Oxcunpl. OOpazoBaHue Ha3BaHUM OKCUIOB 10 uX (opmynam. CocTaBieHue
dbopmyI1 OKCUIOB MO UX Ha3BaHUAM. [IpefcTaBuTeNN OKCUAOB: BOJA U YTIEKUCIIBIN ras,
HETalIEHAas U3BECTh.

Bogopon B mpupoae. duzmueckne WU XMMHUYECKHE CBOWMCTBA BOJOPOJA, €r0
MOJTy4€HUE U NPUMEHEHUE.

Kucnorel, ux cocraB u wux kiaccudpukanus. WMuaukatoper. Tabnuia
pactBopuMocTH. CepHasi U COJIsIHAsA KUCIIOTHI, UX CBOMCTBA U IPUMEHEHHE.

Conm, ux coctaB W Ha3BaHWs. PactBopuMOcCTh coneid B Boje. lIpencraBurenn

COJICH: XJIOpU HATpus, KapOoHAT HaTpus, pocdaT KaabIlus.
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[Tocrosinnas ABoragpo. KonmyectBo BemiectBa. Mousb. MoisipHas Macca.
Kparhubie eIuHMIBI U3MEPEHUs] KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb,
MUJUTUMOJISIPHAS. ¥ KWIOMOJISIPHAs MacChl BEIIECTBA.

Pacuértsl ¢ ncnoap30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAs
Maccay, «IOCTOSIHHAasE ABOTaapO».

3akoH ABoragpo. MomsipHblii 00bEM Ta3000pa3HbIX BemecTB. OTHOCHUTENbHAS
IJIOTHOCTH T'a3a MO JIPyromy rasy.

KpatHbie equHUITBI U3MEPEHHUS — MUJUTUMOJIIPHBIA U KUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuétel ¢ HCHOJIB30BAHHEM TOHSITHH «KOJMYECTBO BEIIECTBA», «MOJSIpHAs
Maccay, «MOJISIPHBIA 00BEM ra3oBy», «4UCIO ABOTAAPOY.

I'unpocdepa. KpyroBopor Boasl B mnpupoje. Puznueckue U XUMUYECKUE
CBOMCTBA BOJIBI: B3AaUMOJIEUCTBHUE C OKCUIAMMU.

OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBaHU B Boje. VI3MeHeHUE OKpacKu
WHJIMKATOPOB B IIEJNIOYHOW cpene. [lpemcraBurenu mienodeil: TMAPOKCUIIBI HATpUS,
KQJIUS M KQJIBLIMSL.

PactBoputens u pactBopéHHOE BemiecTtBo. PactBopel. PacTtBopenue. I'mapartsi.
MaccoBast noysi pacTBOPEHHOIO BEIIECTBA. Pacuérhl, CBS3aHHBIE C UCIIOJIb30BAHUEM
MOHSATHUS «MACCOBAs JOJIsl PACTBOPEHHOTO BEILIECTBAY.

JlemoHcTpanumn
Ornpenenenue cCoaepx aHusi KUCIOPOIa B BO3AYXE.

[TonyueHne KUCIOpOIa pa3IoKEHUEM MIEpMaHraHaTa KaJlisl U IEPOKCUIa BOJOPO/IA.
CobOupanue METOZI0OM BBITECHEHHUS BO3/1yXa U BOJIBI.

PacnioznaBanue kucnopoaa.

["'openue maruus, xenesa, yris, cepsl U ¢pochopa B KUCIOPOJIE.

Komnnexuus okcuagos.

[Tomy4enue, coOupanue u pacrio3HaBaHUE BOJOPO/IA.

['openue Bonopona.

B3aumoneiictBue Bogoposa ¢ okcuaom meau(Il).
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Kosnekius MUHEpaTbHBIX KUCIIOT.

[IpaBuio paz0aBieHus: cepoil KUCIOTHI.

Kosuteknus conen.

Tabnuira pacTBOPUMOCTH KHCIIOT, OCHOBAHUM U COJIeH B BOJIE.

HekoTopble MeTaiuibl, HEMETAUIbl W COEOUHEHHS C KOJIMYECTBOM BEILIECTBA,
paBHBIM 1 MOJIb.

Mopaenb MOISIpHOTO 00bEMa ra3000pa3HBIX BEIIECTB.

Kosutekuns o0CHOBaHUM.

JlaGopaTopHbIe ONbITHI

¢ [IoMyTHEHHE U3BECTKOBOW BOABI MPU MPOMYCKAHUU YIJIEKUCIIOTO rasa.
¢ [losrydyenue BOIOPOJa B3aUMOJAECHCTBUEM IIUHKA C COJISTHOM KUCIIOTOM.
¢ Pacnno3HaBaHuE KUCIOT C HOMOIIBIO UHIUKATOPOB.

® N3MeHeHNne OKpaCKy MHIMKATOPOB B LIEJIOYHOM CpeEE.

® O3HaKOMJICHHE C IIpenapaTaMy JOMAIIHEN WM IIKOJIBHOW alTeuKu: PacCTBOPAMHU

MEPOKCHUIa BOJAOPOAA, CIMPTOBOM HACTOMKH MO/1a, aMMHUAKa.
IIpakTnueckne padoThl
4. Tlonyuenue, coOupaHue U pacro3HaBaHUE KUCIOPOa.
5. Ilomydenue, cobrpanue 1 pacro3HaBaHUE BOJOPO/IA.
6. IlpuroToBiieHne pacTBOpa C 3aJaHHOM MAacCOBOWM JOJEH pacTBOPEHHOTO

BCIICCTBA.

OCHOBHBbIE KJIACCHI HEOPTAHUYECKUX COeTUHEHU
O06o0611eHne cBeieHN 00 OKCHaxX, UX KiIacCUu(PpUKAIMU, Ha3BAaHUIX U CBOMCTBAX.
CriocoObI IOSTy4YeHUsI OKCHJIOB
OcHoBaHus, Ux Kiaccudukamus, Ha3BaHHWS W CBOMCTBa. B3aumojeicTBue ¢
KUCJIOTaMH, KHCJIOTHBIMHA OKCHIAMU M COJSIMH. Pa3nokeHne HepacTBOPUMBIX

ocHoBaHu#. CriocoObl MOTYyYEHUS] OCHOBAHUI.
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Kucnorel, ux knaccudpuxanuss u HazBaHusa. OOIMEe XUMHYECKHE CBOMCTBA
KHCJIOT. B3anmoeficTBHE KUCIIOT C METaINIaMU. DJIEKTPOXUMHUYECKUH PsIJl HAIIPSKEHU I
MeTaJIoB. B3anMoeiicTBHEe KUCIIOT ¢ OKCHAaMU MeTaJlJIoB. B3anMojielicTBHEe KUCIIOT C
OCHOBAaHUAMH — PpEaKkuus HeuTpanuzanuv. B3auMoJelCcTBUE KHUCIOT C COJISAMH.
[TonyueHnne OECKUCIOPOIHBIX U KUCIOPOCOAEPKAIIMX KUCIIOT.

Conu, ux knaccudukamus U cBoicTBa. B3aumojelicTBue cojedl ¢ MeTajiaMu,
0COOEHHOCTH 3THUX peakIuii. BzanmomelicTBre COeH ¢ COIsIMU.

['eHeTnyeckue psabl MeTaUIa M HEMETAUIA. | €HeTHYeckas CBSA3b MEXIY
KJIACCaMHM HEOPraHWYECKUX BEIIECTB.

JlabopaTopHbIe ONBITHI

® B3anMoielicTBHE OKCHIA KAJIBIIUS C BOJIOM.

¢ [TomyTHEHHE U3BECTKOBOU BOJBI.

¢ Peakuust HEUTpAIU3ALIUAH.

® [Tonyuenue rugpokcuaa menu(ll) u ero B3aumoielicTBre ¢ KMCIOTOM.
® Paznoxenue ruapokcuaa meau(ll) mpu HarpeBaHuu.

® B3anmMoaencTBHUE KUCIOT C METAIJIaMHU.

® B3auMoAeHCTBUE KUCIIOT C COJISIMHU.

® O3HAaKOMJICHHE C KOJIJICKIIUEH COJICH.

® B3aumoneiictBue cynbbara meau(ll) c xenezom.

® B3anMoieicTBHE COJIEN C COISIMHU.

® ['eHeTuuecKas CBS3b MCKIY KJIaCCaMMU HCOPTaHMYCCKUX BCHICCTB Ha IIPHUMCPC

COECIMHEHUU MEJIH.
IIpakTnueckune padoThl
/. Pellienne 3KCriepuMeHTaNBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX

COEIIMHEHUN .
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Ilepuoanyecknii 3aKOH U MEPUOANYECKAS CUCTEMA XUMHYECKHX dJjieMeHToB /I, U.
MenaeneeBa. CtpoeHue aroma
EcrectBeHHbIE ceMelcTBa XUMUYECKUX 3JIEMEHTOB: N OEEINE U
HICJIOYHO3EMENBHBIE ~ METAJUIbl, TaJOr€Hbl, HWHEPTHbIE (OJaropoJHbi€)  rasbl.
AMdoTtepHOCTb. AMBOTEPHBIE OKCUABI U TUAPOKCU B, KOMILIEKCHBIE COJIH.

Otkpeitiie J[. . MenzaeneeBbiM NEPUOANMYECKOTO 3aKOHA W CO3JaHUE UM
MEPUOANYECKON CUCTEMbI XUMUUECKUX AJIIEMEHTOB.

ATomMbl Kak (opMa CyIIeCTBOBAHUS XMMHUYECKUX 3JeMeHTOB. (OCHOBHbBIC
CBEJCHUS O CTPOCHUU aTOMOB. J[OKa3aTelbCTBA CIOXKHOCTH CTPOCHUA aTOMOB. OMBITHI
Pezepdopna. [lnanerapnas Mozesnb CTPOCHHS aTOMa.

CocTaB aTOMHBIX SiAEP: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAS aTOMHAs Macca.
B3anMOoCBS3b TOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS AaTOMHAsI Macca.

Mukpomup. D5ekTpoHbl. CTpOEHUE 3IEKTPOHHBIX YPOBHEH aTOMOB XHUMHUYECKHUX
anemeHToB 1—20. [ToHsATHE 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3orTomnbl. @Ou3NMYeCKUM CMBICI CHMBOJMKM llepuoanueckor  CHCTEMBL.
CoBpeMeHHass (HOpMYyTUPOBKAa TEPUOJUYECKOTO 3aKOHA. W3MeHeHus1 CBOWCTB
AJIEMEHTOB B MEPHUOJIaX M TPYIIAaX KakK (DYHKIUS CTPOCHUS DJEKTPOHHBIX 000JIOYEK
aTOMOB.

XapakTepuCTHKa 3JIEMEHTa-MeTaula U 3JIEMEHTa-HEMETAIIIIA 110 UX MOJIOKECHUIO B
MEPUOIMYECKON CUCTEME XUMUUYeCKUX deMeHToB J[. M. Meneneena.

JlemoHcTpanuu
Paznuunbie popmbl TaOIUIL TEPUOANIECKON CUCTEMBI.
MopnenupoBanue mocTpoeHus nepuoandeckou cucremsl [l. 1. Menneneena.

MOI[GJ'II/I AaTOMOB XMMHNYCCKHUX JJICMCHTOB.

Mopenu aTOMOB 3JIEMEHTOB 1—3-TO IepHuoI0B.

JlaGopaTopHbIie ONBbITHI

® [Tomydenrie aMm(pOTEPHOTO THAPOKCHIA U CCIICIOBAHNE €r0 CBONCTB.
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XumMu4yeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUN
HNonnass xumuueckass cBs3b. MOHBI, 0Opa3oBaHHbIE aTrOMaMU METALUIOB H
HeMeTasuioB. CxeMbl 00pa30BaHUsl HIOHHOM CBSA3M Il OMHAPHBIX coeUHEeHUN. MIoHHbIE
KpUCTAJUIMYECKHE PEIIETKU U (PU3NYECKUE CBOMCTBA BEIIECTB C 3TUM THUIIOM PEHIETOK.
[Tonsitue o popMyIbHON €AMHUIIEC BELIECTBA.

KoBasieHTHass xumudeckass CBsI3b. OJEKTPOHHBIE U CTPYKTYpHbIE (HOPMYJIBI.
[Tonsitue o BanentHocTH. KoBaneHTHass HemomsipHas cBs3b. Cxembl 00pa3oBaHUs
KOBAJICHTHON CBSI3W i1 OWHAPHBIX COCAMHEHMNA. MOJeKynspHble U aTOMHBIC
KPUCTAJUIMYECKUE PEIIETKHA U CBOMCTBA BEIIECTB C TUM TUIIOM PELIETOK.

DJIEKTPOOTPULATENBHOCT.  PsAn  anexkTpooTpunartenbHOCTH.  KoBaneHTHas
HoJIsIpHasl XUMHU4YecKast cBsi3b. Jlunonb. Cxembl 00pa30BaHUs KOBAJIEHTHOM MOJIIPHOU
CBSA3M JUIsi OWMHApHBIX COENMHEHUH. MONEKyJIspHbIE M aTOMHbIE KPUCTAIMYECKUE
PEMETKU U CBOMCTBA BEUIECTB C 3TUM THIIOM PEUIETOK.

Meramuyeckass XUMUYeCKas CBsI3b M METa/UIMYECKas KpUCTaJUIMYECKas
pemérka. CBOMCTBA BEIIECTB C 3TUM THUIIOM PEMETOK. EnWHAs nmpupoaa XMMHUYECKUX
CBSI3EH.

Crenenp okucineHus. CpaBHEHHE CTENIEHU OKHCIEHUWS M BaJeHTHOCTH. [IpaBuiia
pacuéra cTerneHeu okucieHus o GopmynamMm XUMHUYECKUX COEAMHEHUH.

OKHCIINTENTPHO-BOCCTAHOBUTENIbHBIE  peakuuu.  OmnpexneneHne  CTENEHEH
OKUCJIEHUSI JJI1 BJIEMEHTOB, OO0pa3yrolIMX BeEIIeCTBa pa3HbIX KiaccoB. Peaknuun
MOHHOTO OOMEHa W OKHUCIMTEJIbHO-BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTENb U
BOCCTAHOBUTENb, OKHUCJIEHHME UM  BoccTaHoBieHHE. (CocTaBieHUE  ypaBHEHUU
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJIOM AJIEKTPOHHOTO OaslaHca.

JlemoHcTpanuu
Buneodparmentst u cnaiiapl «onHas xumMmuueckas CBSI3b».
Konmexuus BemnecTs ¢ HOHHOM XUMHUYECKOU CBS3bIO.
Mogenu HOHHBIX KPUCTAUINYECKUX PELIETOK.
BuneodparmenTs u cnaiinbl «KoBaneHTHAsE XUMHUYECKAs CBS3hY.

KOJ’IHGKHI/ISI BCUICCTB MOJICKYJIAPHOTO 1 aTOMHOT'O CTPOCHHA.
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Mojenu MOJIEKYISIPHBIX M @aTOMHBIX KPUCTAINIMYECKUX PELIETOK.
BuneodparmenTs! u ciaiiipl «MeTamuindeckass XUMHUYEeCKast CBS3bY.
Komneknus «MeTalibl U CILUIaBhD.

B3aumoneiicTBre IMHKA € CepOH, COJIIHOM KUCI0TOM, xiaopuaom Meau (II).
['openne maruus.

B3aumopencTBre XJIOPHOU U CEPOBOIOPOTHOMN BOJIBI.

JlaGopaTopHbIe ONbITHI

® M3roToBiieHHE MOJIENIH, WJUTFOCTPUPYIOIIEH CBOMCTBA METANIMYECKON CBA3U

9 KJIACC
IloBTOpeHue u 00001IeHUE CBeAEeHUI 0 KYpPCY 8 Ki1acca
bunapubeie coemunenusa. Okcunabl cojieoOpasyrolue U HecoJieoOpasyrolue.
['uapokcuasl: ocHOBaHUS, aM(OTEPHBIE TUIPOKCUIBI, KUCIOPOACOACPKAIINUE KUCTOTHI.
CpenHue, KUCible, OCHOBHBIE U KOMIUJIEKCHBIE COJIH.

OO6o00mIeHne CBEICHUN 0 XMMHUYECKHX peakiusax. Kmaccuukamuss XUMHUYECKUX
peakiuii Mo pa3IMuHbIM MPU3HAKAM: COCTaBY U YUCIY PEarupyrommnx U o0pa3yrommxcs
BCIIIECTB, TEIUIOBOMY J(ddeKTy, 0O0paTUMOCTH, H3MEHCHHUIO CTCIICHEH OKHCIICHUS
AJIEMEHTOB, OOpa3yIOLIMX pPEarupylollue BEIIECTBA, arperaTHOMy COCTOSHUIO
pearupyronmx BEeIIECTB, HCIIOJIb30BAHUIO KaTalIn3aToOPa.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. DakTophl, BAUAIOLIAE HA CKOPOCTH
XUMHUYECKUX PpEaKUUi: MpUpoJa pearupyrolmux BeMIeCTB, HUX KOHIEHTpalus,
TeMIEepaTypa, IJIO0IIA/lb CONPUKOCHOBEHUS, HAIMUME KaTanu3aropa. Katanus.

JlemoHcTpanuu
O3HaKOMJIEHHE C KOJUIEKI[USAMHU METAVIOB M1 HEMETAJIIOB.

O3HaKOMJIEHHE C KOJUIEKIIUSAMHU OKCUIOB, KHCIIOT U COJICH.
3aBUCUMOCTh CKOPOCTH XMMHUUYECKOUN PEeaKIIUU OT MIPUPOJIbI pearupyrommx BEIIeCTB.
3aBUCHUMOCTh CKOPOCTH XHUMHUUYECKOM pEakIMu OT KOHIEHTPAIMK pPearnupyrommnx

BCIICCTB.
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3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW peakiuu OT IUIOMaA CONPUKOCHOBEHUS
pearupyronmx BeMECTB («KUMSIIUN CIIOM»).

3aBUCUMOCTh CKOPOCTHM XHWMHMYECKOM PEaKIUU OT TEeMIEpaTypbl pearupyronmx
BEIIIECTB.

JlabopaTopHbIe ONbITHI

¢ BzaumojencTBre aMMHUaKka 1 XJ0pOBOJOPOA.

® Peakuys HEMTpAIU3ALIAH.

® HaGmronenue TemioBoro 3 dexra peakiiuu HedTpaaTu3aiuu.

® B3anmojielicTBre cepHOi KUCIOThI ¢ okcuaoM meau(1l).

® PaznokeHue nepoKcuia BOJOPOIa ¢ TOMOIIIbIO KaTaaasbl KapTodes.

® 3aBHCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIUH OT NPUPOABl PEATHPYIOIINX

BEILECTB Ha NpPHUMEpPE B3aUMOJEWUCTBHS pPAaCTBOPOB THUOCYJb(aTa HATPUA W XJIOpUIA

Oapus, THOCYIb(aTa HATPHUS U COJSTHON KHUCIIOTHI.

® 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEAKIIUM OT IMPUPOALI METAIIOB IPU HX
B3aMMOJICCTBUH C COJISTHON KHUCIOTOM.

® 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pPEaKIMU OT MPUPOALl KUCIOT MPU HX
B3aMMOJICHCTBHHU C KEJIC30M.

® 3aBUCUMOCTb CKOPOCTH XUMHYECKOW PEAKIIMK OT TEMIEPATYPBHI.
® 3aBHCUMOCTbH CKOPOCTH XMMUYECKOW pEaKLN OT KOHLIEHTPALINH.

® 3aBUCUMOCTbH CKOPOCTH XMMHUUYECKOW PEAKIINU OT IJIOMIAAN COMMPUKOCHOBEHUS
pearupyronmx BEeIIeCTB.

® 3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEaKIMU OT KaTallhu3aTopa.

XuMHYEeCKHEe P€aKIIMU B pacTBOpax 3JIEKTPOJUTOB
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[lonsitTue 00  DJIEKTPOIUTHUECKOM  JUCCOLMALMU.  DJEKTPOIUTHl U
HEAJIEKTPOJIUTHL. MexaHu3M JUCCOLMAIMI 3JEKTPOJIIUTOB C PA3IHYHBIM XapaKTepOM
cBs3u. CTerneHb IeKTPOIUTHYECKON aucconranuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

OCHOBHBIE ~ TIOJIO)KEHUST ~ TEOPUM  DJIEKTPOJUTHYECKOM  JMCCOLIMALUU.
Knaccudukanus noHOB 1 ux cBoMcTBa. KHUCIOTHI, OCHOBAaHUS M COJIM KaK AJIEKTPOJIUTHI.
Wx xnaccudukaius 1 1UCCOIUals.

OO0mue XWUMHYECKHE CBOMCTBA KHCJIOT: W3MEHEHHE OKPACcKH HWHAUKATOPOB,
B3aMMOJICUCTBUE C METaJIaMH, OKCHUJAMU W THAPOKCHIAMU METAUIOB MU COJSIMHU.
Mounekynsipaple ¥ HWOHHBbIE (MOJIHBIE W COKpAIEHHBIE) YpaBHEHUS PEaAKIUil.
XHUMUYECKUN CMBICIT COKPAIIEHHBIX YPABHEHUM. Y CIIOBHSI IPOTEKAHUS PEAKLIUN MEXKIY
IEKTPOJIUTAMU J0 KOHIA. Pl aKTHBHOCTH METAJIOB.

OOmue XuMUYECKHE CBOMCTBA IIEJNOYEH: B3aMMOAECHCTBHE C KHUCIOTAMH,
OKCHUJAMU HEMETAJJIOB, coyisiMU. OOIIMe XUMHUYECKHE CBOMCTBA HEPACTBOPHUMBIX
OCHOBaHMi1: B3aMMOJICHCTBHUE C KUCIIOTaMH, PA3JI0KEHUE IIPU HATPEBAHUM.

OO0uue XMMUYECKUEe CBOMCTBA CPEHMX COJICH: B3aUMOJEHCTBHE C KHUCIOTaMU,
1IeJI0YaMH, COJISIMU U METaJNIaMH. B3auMoAeiCTBIE KUCIIBIX COJIEH CO IETOYAMH.

['mpponn3 kak OOMEHHOE B3auMoOJEHCTBUE cojell ¢ Boaou. ['maponus conu
CUJIBHOTO OCHOBAaHMSI M CJIa0OM KUCHOTHIL. ['Maponu3 conu ciiaboro OCHOBAaHUS M
CHJIbHOW KHCIOTHL. Bogopoaublit mokaszarens (PH).

CBolicTBa KHUCJIOT, OCHOBAHHUI, OKCHJIOB W COJE€A B CBETE€ TEOPUH
ANEKTPOJUTUYECKON  JUCCOLMAMM M TPEACTaBICHHMM 00  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIHUSIX.

JlemoHCcTpanumn
HcnpiTanne BEIECTB U X PACTBOPOB HA AJIEKTPOIPOBOIHOCTb.
3aBUCUMOCTB JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHLIEHTPALUK.
JIBrKEHUE OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM IOJIE.
Onpenenenue xapakrepa Cpeabl B pacTBOPAX COJEH.

JlabopaTopHbIe ONBITHI

® Jluccouunanus cnadbIX 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
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® VI3MeHeHne OKpacKu UHIUKATOPOB B KUCIOTHOM CpEJIE.
® Peakius HEMTpanu3aluy pacTBOpa MIEIOUN PA3IUYHBIMU KUCIOTaMHU.

® [Tonyuenue rugpokcuaa meau(ll) u ero B3aumoaeiicTBe ¢ pa3InyHBIMU

KHCJIOTaMU.

® B3auMoJIeliCTBUE CUIIbHBIX KUCIOT ¢ okcuioM Meau(Il).
® B3anMoIeliCTBUE KUCJIOT C METAJIIAMH.

¢ KauecTBeHHast peakiiys Ha KapOOHAT-UOH.

® [Tony4yeHue CTyAHSI KPEMHHEBOW KUCIIOTHI.

¢ KadecTBeHHas peakiysi Ha XJIOPUI- WK CYJIb(aT-HOHBI.
® I3MeHeHne OKpacKy MHIMKATOPOB B LIEJIOYHOM Cpele.
¢ B3auMo€elCTBHE MIENOYEN C YTIIEKUCIIBIM Ta30M.

¢ KauecTBeHHas peakysi Ha KATHOH aMMOHHUS.

® [Tonyuenue rugpokcuna meau(Il) u ero pasznoxxenue.

® BzaumoseiicTBie KapOOHATOB C KUCIOTAMH.

® [Tonyuenue runpokcuna xxeneza(lll).

® B3aumoseiicTBue xene3a ¢ pactBopoM cysbdara meau(Il).

IIpakTnyeckue padoTbl
1. Pemienue 3kcrepuMeHTaNbHBIX 33/1a4 10 TeME « DNEKTPOTUTHUECKAs
JIVCCOLIAALTUS.
HemeTauibl 1 X coOeIMHEHUS
CrpoeHre aTOMOB HEMETAJUIOB M X IMOJIOXKEHUE B IEPHOAUYECKOM cucteMe. Psin

AIEKTPOOTPULIATENBHOCTH. Kpuctaiuimueckne pemeTkn HEMETAIUIOB — MPOCTHIX
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BenlecTB. dusnueckue CBoICTBA HeMmeTauioB. OOmuMe XMMHYECKHE CBOMICTBa
HEMETAJUIOB: OKHCIIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.

['ajorensl, CTpOEHHE HX aTOMOB M MOJIEKYJ. DuU3nyeckne M XUMHYECKHE
CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTU U3MEHEHMS CBOMCTB TAJIOTEHOB B 3aBUCUMOCTH
OT UX MOJIOKEHHUS B IEPUOANYECKON crucTeMme. HaxoxaeHne raloreHoB B IPUPOJE U UX
noJiy4eHue. bruosiornuyeckoe 3Ha4eHUE U MPUMEHEHNE TAJIOT€HOB.

["ajioreHOBOOPOABI M COOTBETCTBYIOIIME MM KHUCJIOTHI: IUIABUKOBAas, COJIAHAS,
OpoMOBOIOpOJHAs, HOAOBOJOpoAHas. ['amorenunpl. KaudecTBeHHblE peakUUH Ha
raJIOreHUI-UOHBL. [IpuMeHeHne CoeIMHEHN raJoreHoB.

Ob6mass xapakrtepuctuka 31eMeHTOB VIA-rpynmel. Cepa B mnpupone u €€
noJryuyeHue. AJJIOTPONHbIE MOAU(UKAIINM CEPhl M UX CBOWCTBA. XMMUYECKUE CBOICTBA
cepsl U €€ IPUMEHEHHE.

CepoBOIOPO: CTPOCHHE MOJEKYJIbI, (PU3NYECKHME M XUMUYECKHE CBOWCTBA,
nosyuyeHue u 3HaueHue. CepoBonopoaHas kucinora. Cynbduapl U UX 3HAYEHHE.
JIroMuHODOPBI.

Oxcup cepri(IV), cepHucras kuciota, cyiabdurbl. KauecTBeHHas peakius Ha
CYJIb()UT-HOH.

Oxkcun cepri(V]), cepHas kuciorta, cyiabdartel. Kpuctaimoruaparsl.

CepHas KHCJIOTa KaK CWIBHBIA 3JeKTponuT. CBolcTBa pa30aBIeHHOW CEpHOU
KHCJIOThl KaK TUIHWYHON KHUCIOTHI: B3aMMOJCHCTBUME C MeETaUIaMH, OCHOBHBIMU
1 aM(OTEpPHBIMU OKCHJIaMH, OCHOBAaHUSIMU U aM(POTEPHBIMH TUIAPOKCUIAMH, COJSIMHU.
KauecTBeHHas peakuus Ha CylIb(paT-HOH.

OO6miast xapakTepucTuka 3JIeMEHTOB VA-Tpynmbl. A30T, CTPOEHUE €ro aromMa
Y MOJIEKYJIbl. DPU3MYECKME M XHMMHYECKHE CBOWCTBA M IPUMEHEHHE a3zoTa. A30T
B IIPUPOJIE U €ro OMOJIOTUYECKAs POJIb.

AMMMaAK, CTPOCHHME MOJIEKYJbl W (U3WYecKHe CBONCTBA. AMMHAayHas BOJa,
HAlIATBIPHBIM ~ CIIUPT, TUApaT aMMmuaka. J(OHOPHO-aKUENTOPHBIM  MEXAHU3M
0o0pa3oBaHMs CBSI3M B KAaTHMOHE aMMOHMs. BoccTaHOBUTENbHBIE CBOMCTBA aMMMAKa.

Conm aMMOHHS U UX IPUMCHCHHUC. KauecTBennas peaKuus Ha KaTHOH aMMOHHMA.
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Oxkcuapl a30Ta: HECOJIeOOpa3ylollre W KUCIOTHbIE. A3O0THUCTasl KHCIOTa U
HUTPUTBL. A30THas1 KHCIIOTA, €€ MOJy4eHUe U cBoiicTBa. HUTpatsl.

®ocdop, crpoenne aroma u amiorponus. Dochuabl. Dochun. Oxcun
dochopa(V) u pochopuas (oprodpochopnas) kuciora. Pocdarsl.

OOmiasi xapakTepucTHUKa dJeMEeHTOB [VA-rpynmbl: OCOOEHHOCTH CTPOCHUS
aTOMOB, MPOCTHIX BEIIECTB U COEAMHEHUN B 3aBUCUMOCTH OT IOJIOKEHUS JIEMEHTOB B
MEPUOTNYECKON CUCTeME. YTiepoi. AJUIOTPOTHBICE MOAW(PUKAINMK: aiMas, rpadwur.
AMopdHBIT yriepona: caxa, aKTHBUPOBAHHBIM yroib. AjcopOuus. XUMHUYECKUE
cBoiicTBa yraepoja. Kokcoxummueckoe mponu3BOICTBO U ero npoaykius. Kapoumabl.

Oxkcupn yraepona(ll): crpoeHue MoJekysbl, mojydeHue U cBoMcTBa. OKcun
yraepoaa(IV): ctpoenne MosieKybl, OJIy4eHUE U CBOMCTBa. YrosbHasd kuciaora. Conu
YTOJIbHOM KUCJIOTBI: KapOOHATHI U THAPOKApOOHaThl. TexHn4yeckas 1 MUIIEBas CO/a.

Oprannyeckas Xumus. Y TII€BOJOPOIBI.

MertaHn, 3TaH U MpomaH Kak NpeesbHble (HACHILICHHbBIE) YTIEBOAOPOAbl. DTUIIEH
U AaleTWIEH KakK HempeAelibHble (HEHACHIIEHHbIE) YIIIEBOJAOPOAbl. CTPyKTypHbIE
¢dopMmyibl BemecTB. ['openne yriaeBonopoaoB. Peakiuu neruapupoBaHust npeaeiabHbIX
YTJIEBOAOPOJIOB.

CnupTel. DTWIOBBI CHOUPT, €r0 MOJy4YEeHHE, MPUMEHEHUE U (PU3NOIOTHYECKOe
nerctere. TpEXaTOMHBIM CHOUPT TIIMLEPUH. YKCYCHas KHUCIOTa KakK IPEICTABUTEIIb
KapOOHOBBIX KUCIOT.

Kpemuumii: ctpoeHne aroma W HaxoxiaeHue B mpupoae. CHIMIUMIABI W CHIIAH.
CaoiictBa kpemHuusa. Oxcun kpemausi(IV). KpemHueBas kuciaora v €€ cou.

[Ipou3BoACTBO cTeksa U LeMeHTa. [IpoayKius CUIMKATHON MPOMBIIIIEHHOCTH:
ONITHYECKOE BOJIOKHO, KepamuKa, dhapdop, dhasac. Ontuueckoe BOIOKHO.

Hemerannsl B npupozae. @pakiioHHas eperoHKa >KUIKOTO BO3yXa Kak crocod
MOJIYYeHHs] KUCTIOpoaa, a3oTa u aprona. I[lonyuenue docdopa, kpemuus, xiaopa, HOa.

DNEKTPOU3 pacTBOPOB.
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[TonydeHne cepHOW KHUCIOTHI: ChIPbE, XMMHU3M, TEXHOJIOTHYECKAasl CXEMa, METO]I
KHITSIIIET0 CJI0sl, NMPUHLMUIIBI TEIUIOOOMEHa, NPOTMBOTOKAa M LHUPKyIsuuu. Oieym.
[Ipon3BOACTBO aMMHUAKa: ChIPhE, XUMU3M, TEXHOJIOTHUECKAs CXEMA.

JdeMoHCcTpanuu
Komnexkuus HemMeTaos.
Mopgenu KpUCTAIIIMYECKUX PEIIETOK HEMETAIIOB: ATOMHBIE M MOJIEKYJISIPHBIE.
O30HATOp W MPUHIUIIBI €70 PAOOTHI.
["opeHue HeMeTamI0B — MPOCTHIX BEIIECTB: Cepbl, Gocdopa, APEBECHOTO YIJIS.
OOpa31pl raJJoreHoB — MPOCTHIX BEIIECTB.
B3anmoencTBre rajloreHoB ¢ METAJLIAMH.
BriTecHeHue xji0pa OpoMOM WJTK MOAa U3 PACTBOPOB UX COJICH.
Kosnekuust npupoIHbIX COEIMHEHUH XJI0pa.
B3anmoneiicTBre cepbl ¢ METAJIAMHU.
['opeHune cepbl B KUCIOPOAE.
Komnekmus cynbGUIHBIX Y.
KadecTBeHHas peakuus Ha CyJIbPUI-UOH.
ObeciBeunBaHNe OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.
BzaumMoelicTBre KOHLIEHTPUPOBAHHOM CEPHOU KHUCIIOTHI C MEMIBIO.
OOyrnuBaHue OPraHUYECKUX BEILIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCITOTOM.
Jnarpamma «CocTaB BO3IyXa».
BuneodparmenTst u cnaitabl «IItuubu 6azapen.
[Tonydyenue, coOupanue 1 pacro3HaBaHHe aMMHAaKa.
Paznoxenue 6uxpomara aMMOHHS.
B3auMopnencTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEBIO.
I'openue ué€pHoro nopoxa.
Pa3znoxxenue HUTpaTa Kajaus U TOpEHUE B HEM IPEBECHOTO YTOJIbKa.
OO0pa31el IPUPOIHBIX COeAMHEHMH ocdopa.

['openue docdopa Ha BO3TyXe U B KUCIOPO/IE.
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[Tonyuenue 6enoro pocdopa 1 UCTILITAHUE €TO CBOUCTB.
Komnexkuusa «O0pa3ipl IPUPOAHBIX COEIUHEHUHN YIIIEPOIa.

[Toprper H. M. 3emunckoro. Ilormomenne pacTBOPEHHBIX BEIIECTB WM Ta30B

aAKTUBHPOBAHHBIM YTJIEM.
Y CTpONCTBO MPOTUBOTA3a.
Mopnenu MoJIEKyJl METaHa, 3TaHa, STUICHA U alleTUJICHA.

B3auMozeiicTBue 3THIIeHa ¢ OPOMHOM BOJIOM M paCTBOPOM MEPMAHIaHaTa KaJlus.
OO0111e XMMUYECKHE CBOMCTBA KUCJIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas1 peakius Ha MHOTOaTOMHBIE CITUPTBHI.

Komnekuusa «O0pa3ipl NPUPOAHBIX COETUHEHUN KPEMHHUSI .

Kosneknus crekiia, KepaMUKH, IEMEHTA U U3ACIIUNA U3 HUX.
Komnekuust npoyKUuy CUIMKaTHON IPOMBIIIEHHOCTH.
BuneodparmenTs! u cnaitnbl «IIpon3BoJICTBO CTEKIIA U IIEMEHTAY.
Komneknus «lIpupoassle cOeTMHEHNSI HEMETAIIIIOBY .

Buneodparments! u cnaiiabl «PpakuoHHas IEPETOHKA KUIKOTO BO3AYXa).

Buneopparmentst u cnaiiasl «llomyyenue Boxopoaa, KHUCIOpOJa U TaJlOTEHOB
AIEKTPOIUTUUECKUM CITOCOOOM.

Mopenu annapaToB JUisl IPOU3BOJACTBA CEPHOU KUCIIOTBHI.
Mopenp KUIsuiero ciosl.

Mopaeinb KOJJOHHBI CHHTE3a AMMHAKa.

BuneodparmenTs u cnaitnbl «II[pou3BoaCTBO CEPHOU KUCIOTHD).
BuneodparmenTs u cnaitabl «I[pou3BoacTBO aMMuaka.
Komnexuus «CpIpb€ U1l TOIyYEHUS CEPHOM KUCIOTBDY.

JlaGopaTopHbIie ONBbITHI

® Pacnio3HaBaHue rajJoreHu1-nHOHOB.
¢ KauecTBEHHBIE PEAKIIUU Ha CYIb()AT-UOHBI.

® KauecTBeHHas pCaKnus Ha KATHUOH aMMOHHMS.
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¢ X¥MMHYECKHE CBOMCTBA a30THOM KUCIIOThI, KaK AJIEKTPOJIATA.
¢ KayecTBeHHbIE peakiuu Ha ¢ocdaT-uoH.
® [losrydyeHue U CBOMCTBA YTOJIbHOM KUCIIOTHI.
® KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

® [IponyckaHue yrieKUCIIOro ra3a 4epe3 pacTBOp CHIIMKATa HATPHUS.

IIpakTH4yeckue padoTbl
2. I3yuenune CBOMCTB COJISTHON KUCIIOTHI.
3. 3ydyeHue CBOMCTB CEPHON KUCIIOTHI.
4. TlonyyeHrne aMMHaKa U U3y4€HHUE €r0 CBOWCTB.

5. HOJ’IY“IGHHG YIJICKHCJIOTO I'a3a. KauectBenHas pCakiuAa Ha Kap6OHaT-I/IOHBI.

MeTa/iibl 1 UX COeAMHEHUS

[TosokeHHe METAIUIOB B IMEPUOJUYECKOW CHUCTEME XUMHUUYECKUX 3jieMeHTOB [l. .
MenpeneeBa, CTpOCHHE ATOMOB M KPUCTAIUIOB METa/UIOB. MeTammyeckas CBs3b U
METaJJInYeCcKasl KpucTajndeckas pemerka. Gu3znyeckne CBOMCTBAa METALIOB: JIEKTPO-
1 TEIUIONPOBOJHOCTh, OTPAXKAKOIIAsl CIIOCOOHOCTD, MJIACTUYHOCTh. UEpHBIC U IIBETHBIC
METaJlJIbl.

Mertannel Kak  BOCCTAHOBHUTENH. JNEKTPOXMUMHUYECKHU  psii  HANpsHKEHUH.
BzaumopeiicTBue MeETalaJoOB € HEMETaUIaMH, OKCHIAMHM, KHCJIOTaMH, COJISIMH.
AJIFOMUHOTEPMUS.

OO6mmas xapakTepucThKa 3JaeMeHTOB | A-rpynmbl. OKCHIBI U THAPOKCHUIBI MESTOYHBIX
METAJUIOB, WX IMOJyYEHHUE, CBOMCTBA, NPUMEHEHHE. BakHeilmme coiam MIETOYHBIX
METAJIJIOB, UX 3HAYCHUE B IIPUPOJIE U KU3HHU YETIOBEKA.

O6mrast xapaktepuctuka djeMeHTOB IlA-rpymmbl. OKcuabpl W THAPOKCHUIBI
LEJI0YHO3EMENIBHBIX METAJUIOB, UX IIOJy4YE€HUEe, CBOMCTBA U NpUMEHEeHue. BaxkHeunmmue
COJIA MIEJIOYHO3EMEJBbHBIX METAJJIOB, UX 3HAYEHHE B MPUPOJAEC M KU3HU YECJIOBEKA.

KapOoHatb!l u ruipoKkapOOHAThI KaJbIIHS.
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Bpemennass u mocrosiHHas KECTKOCTh BOjbl. CIOCOOBI YCTpaHEHHUSI BPEMEHHOMU
xeéctkocTu. CriocoObl ycTpaHEHUs! TOCTOSHHOM KECTKOCTH.

CoenuHeHMsT alIOMUHUS B TPHUPOJIE. XHUMHUYECKHE CBOMCTBA  AIFOMHUHUA.
Oco0eHHOCTH OKCHJa M THAPOKCHAA aTIOMUHUA KaKk aM{(OTEpPHBIX COCAMHEHUH.
Baxneitmme conmm amoMuHUS (XJI0pUI, CyIbGar).

OcobenHocTy cTpoeHHUs atoma kenes3a. JKeme3o B mpupoje. Bakueitme pybl
xenesa. [lomydyenue uyryna u ctanu. Oxcunbl U ruapokcuabt xeneza(ll) u (III). Conn
xenesa(ll) u (IIT). OOHapykeHre KaTUOHOB Kejie3a B pacTBOpEe. 3JHAUCHHUE COEIUHEHUM
Keresa.

Koppo3ust razoBas (XxumMudeckas) ¥ JJICKTPOXMMHYECKas. 3allliTa METaUIOB OT
koppo3uu. Metamiel B npupone. Ilonarne o wmeramnypruu. Y€pHas W UBETHas
METAJLTYpTHs. [IupoMerannyprus, TUAPOMETAIUTYPrUsl, SIECKTPOMETAILTYPIHs.
Jomennsblit niporiecc. [lepepaboTka yyryHa B cTalib. DJIEKTPOJIN3 PACIIIIABOB.

JemoHcTpanuu
B3aumopericTBre HATpUs, TUTHS U KaJIbLUS C BOJOM.
['openue HaTpusi, MarHus M *eJe3a B KUCIOPOJE.
Bcrnblika TEpMUTHON CMECH.
BzaumopelicTBre cMecH TOPOLIKOB CEPBI U JKEJIe€3a, [IMHKA U CEPBI.
B3aunmMopelicTBue alfOMUHUS C KMCJIOTaMU, I1IeJI04aMH U BOJIOM.
B3auMmopeiicTBre Kene3a u MeJId ¢ XJIOPOM.
B3aumopelicTBre Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOUM KHUCJIOTOW U a30THOM KUCIOTOM
(pa30aBiieHHON U KOHIIEHTPUPOBAHHOM ).
Oxkpacka njaaMeH! COeIMHEHUSIMU IIEJIOYHBIX METAILIIOB.
Okpacka IjIaMeHu COCIMHEHUSIMU IIEJIOYHO3EMENIbHBIX METAIIJIOB.
I'anrenue n3BecTH BOJOM.
[TosmyueHnue »KECTKOU BOAbBI B3aUMOJIEMCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOIOM.
Ycrpanenue BpeMEHHOM )KECTKOCTU KUTISTYCHUEM U I00aBICHUEM COJIBI.
YcTpaHneHue moCTOSHHOM KECTKOCTH TOOABICHUEM COJIBI.

WNoHUTHI U IPUHIIUI UX JeHCTBUS (BUIEO(DpParMeHT).
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Kosnekuust npupoIHbIX COEIMHEHUN aTFOMUHUS.

BuneodparmenTs! u cnaitapl «OKCU aTIOMUHUS U €0 MOAU(DUKALIII.

[Tomyuenue ampoTepHOTO THAPOKCHIA ATIOMUHUS U UCCIEIOBAaHUE €TO CBOMCTB.
Kouteknns «XUMUYECKNE HCTOUHUKH TOKA.

Pe3ynbTaThl JIUTENBHOTO SKCIEPUMEHTA IO U3YUYEHHIO KOPPO3HUH CTaJbHBIX U3JEIUN B
3aBUCHUMOCTH OT YCJIOBUI MPOLECCOB.

BoccranoBnenue menu u3 okcuna meau(ll) Bogopogom.

BuneodparmenTst u cnaiiasl «I[pon3BoACTBO UyryHa U CTAJI.

BuneodparmenTst u cnaitabl «3aenus u3 4yryHa u ctaim.

BuneodparmenTs u ciaitasl «I[ponu3BoicTBO aTrOMUHUS .

JlaGopaTopHbIe ONbITHI

® BzaumoseiicTBue xene3a ¢ pactBopoM cyibdara meau(1l).
® [Tomy4yeHne U3BECTKOBOW BOJBI U OTIBITHI C HEM.
® [Tonyuyenue ruapoxcuaos xkemeza(ll) u (11).

® KauecTBEHHEBIC PCAKIINH Ha KaTHUOHEI KCJIC3a.

IIpakTnyeckue padoTbl
6. XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

/. Penienue skciepuMeHTaIbHBIX 3a]1a4 110 TeMe «MeTauiby.

XuMHS M OKPYKAKOIIAA cpeaa
Crpoenue 3emiu: sapo, MaHTHs, 3€MHas Kkopa, JuTocdepa, rtuapocdepa,
atMocepa. Xumudeckuid coctaB 3emid. [opHble moOpoasl. MuHepanbsl. Pynbl.
Ocanounsie ropHsie nopoasl. [lone3Hsie HCkonaeMbIe.
HNcTouHMKHM XMMHYECKOTO 3arps3HEHUs OKpyxkaromew cpeasl. [oGanbHbIe
DKOJIOTHYECKHME  TPOOJEeMbl  YEJIOBEUECTBAa:  HapyIIeHHE  OMOTCOXUMHUYECKHUX

KPYIroBOpPOTOB XUMHUUYCCKUX 3JICMCHTOB, ITIOTCIVICHUEC KIIMMATa, KUCJIOTHBIC JOXIW WU JP.
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O30HOBBIE JBIPbl. MeXIyHAPOAHOE COTPYIHUYECTBO B 00JACTH OXPaHbl OKpYKaroueh
cpedbl OT XMMUYECKOTO 3arpsi3HEHU. «3eIEHast XUMUSD.
JdeMoHCcTpanuu
BuneodparmenTs u cnaitabl «CTpoeHue 3eMin U €€ XUMUYECKUM COCTaBy.
Kosuteknnss MUHEPAIOB ¥ TOPHBIX HOPO/I.
Koutekuus «Pyapl MeTamioBy.
BuneodparmenTs u cnaitnbl «I 1o6aabHbIe SKOIOTUYECKHUE MPOOTIEMBI UETIOBEUECTBAY.
BuneodparMeHTsl U Ciaiibl O CTENEHU SKOJIOTUYECKON YUCTOTHI TOBApa.

JlaGopaTopHbIe ONbITHI

® M3yueHue rpaHuTa.

® N3ydyeHrne MapKUPOBOK PA3JIUUYHBIX BUJIOB IPOMBIIIICHHBIX

" IIPOJOBOJIbLCTBCHHBIX TOBAPOB.

O06001meHre 3HAHNH M0 XUMHHU KyPC€a OCHOBHOM IIKOJIbI.
HoaroroBka kK OCHOBHOMY Irocy1apCTBEHHOMY 3K3aMEHY
CtpoeHue atomMa B COOTBETCTBUU C TMIOJIO)KEHUEM XHUMHYECKOTO DJIEMEHTa
B MIEPUOINYECKOM CHCTEME. Ctpoenue BEIIECTBA: XUMUYECKast CBSI3b
U KpUCTaJUTMYeCKasi pemérka. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIEMEHTAMU
MPOCTBIX BEMIECTB (METAJJIOB, HEMETAJUIOB, OJaropoAHBIX Ta30B) OT TOJIOKEHUS
AJIEMEHTOB B MEPUOJUYECKON cucTteMe. THUMOJIOrusi HEOPraHWYECKUX BEILECTB,
pazzesieHre uxX Ha Kjacchl ¥ rpynisl. [IpeacraBurenu.

[Ipu3Hakyu U yCIOBHS NPOTEKAHUsSI XMUMUYECKUX PEaKUUU. THUMOJIOrMs XUMHUYECKHUX
peakiuii 1o pazIMYHbIM Mpu3HakaMm. Peakiuu wmoHHOTO oOMeHa. OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUH.

XUMHUUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB. XAPAKTEPHBbIE XUMHUUYECKHE CBOWCTBA
c0JIeO0pa3yIOIIMX OKCUIOB, TUAPOKCUIOB (OCHOBAHUN, KUCIOPOJACOACPKAIMIMX KUCIOT

151 aM(pOTEPHBIX TUAPOKCHUIOB), COJICH.
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IIpuMepHOe TeMaTH4YeCKOE MJIAHUPOBAHUE

OcHoBHOe coaepkaHue XapaKkTepucTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
Tema
ypoka yuauuxcs (Ha ypoBHe y4eOHBIX JAelicTBHI)
HavyajabHble IOHATHSA U 3aKOHBI XMMHH
[Ipeamer xumumn. Tena u BemectBa. CBOICTBa BEIIECTB. OTATOHHBIE O6vsicHAMb, 4TO IPEAMETOM U3YUEHUS XUMUH SIBIISIFOTCS
Ponb xumun ¢usnyeckue  cBoifctBa  BemiecTB.  Marepuaibl |BEIECTBa, UX CBOMCTBA U MIPEBpAILECHUS.

B )KM3HM YEJIOBEKAa  |M MaTepuanoBeieHue. XuMudeckue spieHus. Ponb | Pasiuuams Tena u BElECTBa, BEIIECTBA U MAaTEpUAIIbI.
XMMHUU B )KM3HUA COBPEMEHHOTO 001iecTBa. OTHOIIEHHE Yemanaenueams NPUUMHHO-CIIEICTBEHHBIE CBA3M MEXKIY
oOmiecTBa K XUMUU: XeMOQUIHs U xeMopoous. CBOMCTBAMH BEILIECTB M MX IPUMEHEHHUEM.

I[eMOHCTpaI_[I/II/I. KOJIJ'IGKI_II/I}I MaTCepHraJIoB U 156691 (S0 0714 Xapakmepwoeamb MOJIOKUTCIIBHYO U OTPULATCIIbHYIO

U3 HUX. POJIb XUMHUU B KH3HU COBPEMEHHOT'O OOIIIECTBA.
JlaGopaTopHble  OIBITHI. 1.  OsnakomiieHue | Apeymenmupoeéams CBOI TO3MIHMIO IO OTHOIICHHUIO
C KOJUIEKITMEH 1abopaTOpHOM MOCYabI K xeMounuu u xemopoouu
MCTOHLI HU3Yy4YCHUA MeTO)IBI HU3YyUYCHUA XUMHHU. Ha6HIOJIeHHe. XapaKTepmoBaTL OCHOBHBIC METOAbBI N3YUCHUA
XUMHUHU SKCHepI/IMeHT MO)IGJ'H/IpOBaHI/Ie. MO}I@J’II/I CCTCCTBCHHO-HAYYHBIX AVCIHILINH.

MaTCpHaJIbHBIC (BCIJ_ICCTBCHHBIC) n 3HAKOBBIC HpI/IBOI[I/ITB MNpUMCPLBI MATCPUATIBHBIX W 3HAKOBBIX, WA




34

(cumBoOJBHBIE).

Jemonctpauuu. Monenu, HCHONb3yeMble Ha YpOKax

CHUMBOJIBHBIX, MOJIEJICH, HCIIOJIb3YEMbIX HA YpOKax (DU3UKH,

Ouosioruy u reorpadum.

¢uszuku, Owmonormn u reorpadpuu. OObEMHBIE U |CoOupaTh O00BEMHBIE W [IAPOCTEPKHEBHIE  MOJEIH
[IAPOCTEPKHEBBIE MOJEIH HEKOTOPBIX XUMHUYECKUX |HEKOTOPHIX XUMHUYECKUX BEIICCTB
BemecTB. MoIenu KpUCTAJUTMYECKUX PEIIETOK
ArperaTHble I'azel. XKuakoctu. TeEpawie BemecTBa. B3amMHubie |PaznuuaTh Tpu arperaTHbIX COCTOSIHHS BEIIECTBA.
COCTOSTHUS BEIIECTB  |EPEXOJbl  BEIIeCTBA W3  OJHOIO  arperatHoro |YcCTaHaBIUBaTh  B3aUMOCBSI3b ~ MEXKAY  arperatHbIMH

COCTOSIHMSL B JIpyroe: BO3rOHKa (cyOnumanus) u

necyonumanus, KOHJEHCAlluss W HUCIApeHue,
KpHUCTaUIN3alys U IUIaBICHHUE.

Hemonctpauuu. Cobupanue npudbopa A MOTyYeHHs
razda M IpOBEpKa €ro TIepMETUYHOCTU. Bo3ronka
CyXoro JmpAa, WojJa WiIM HadTaauHa. ArperaTrHble
COCTOSIHUSI BOJIBI.

JIaGopatopHble onbIThl. 2. IIpoBepka repMETHYHOCTH

npubopa Ui MOJTydeHUs Ta30B

COCTOSAHUAMHU Ha OCHOBC B3aMMHBIX IICPEXOJ0B BCHICCTBA.

WnmoctpupoBaTh B3alMHbIE MIEPEXO0/1bI BEIIIECTB
pyUMepamHu.
HaGnronate XMMHUYECKUH SKCIIEPUMEHT U JieJIaTh BHIBOJIbI HA

OCHOBE HAOIIOIEHU

dusuyeckue SIBICHUS
Kak OCHOBa
paszelieHusl cMeceil B

XUMHUHU

dusznueckue saBieHUI. YucThle BelecTBa M CMECH.

I'omorenHsIe )51 TCTCPOTCHHELIC CMCCH. CMmecu

razooOpasuble, kuakue U TBEpAble. CrocoOsl

PpasaCICHUA cMeceit: MEperonkKa, HJINW JUCTUIIIALNA,

OTCTauBaHUC, q)HHI)TpOBaHI/Ie, Kpuctajuimdaiuuss HIn

Paznuyars ¢Qusmueckue M XUMHYECKUE SIBJICHMS, YHCTHIE
BELIECTBA U CMECH.

Knaccugunuponats cmecu.

[TpuBOAUTE TPUMEPHI

CMCCCﬁ, HMCIOIIUX  Pa3JINYHOC

arperatHo€ COCTOAHHC.
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BbIMapuBanue. Xpomarorpadus. IIpumenenue 3Tux

CIoco0OB  pa3zielieHuss cMmeceid B J1abopaTopHOM

MpaKTUKE, Ha IPOU3BOJICTBE U B OBITY.
JlemoncTpauuu. Pazenenue 1ByX HECMEIIUBAIOMIMXCA
KUJKOCTEH C TMOMOLIBKO JIEJIUTEIbHOM BOPOHKH.
JuctwiATop HU - €ro VYcraHoBka

pabora. TUTSt

¢bunpTpoBaHus U e€ pabora. YcCTaHOBKa IS
BblmapuBanus u ¢¢ paborta. Kosuiekuus OBITOBBIX
npubopoB ansi (GUIBTpOBaHUS Bo3ayxa. Paznenenue
KpacsIIero BemecTa (pomacrepa ¢ IOMOIIBI0 METOIa
OyMaxHOU XpomaTorpaduu.

O3HakomieHue

JIaGopatopHsble OTIBITHI. 3.

C MUHEpAJIaMH, o0pa3yomuMu IPaHHUT.
4. [IpuroToBieHue TreTEPOr€HHON CMeCH TMOPOLIKOB

CCPBI C KCJIC30M U UX PA3JCIICHUC

YcranaBauBaTh MNPUYUHHO-CICACTBCHHBIC CBA3H MCIKAY

(1)I/ISI/I‘ICCKI/IMI/I CBOMCTBaMH KOMIIOHCHTOB CMECHU

M cioco0aMM ux pasaciICHUA.

Paznmuyate crmocoObl pasaciICHuA CMGCGﬁ, OITNChIBATh

H OXapaKTCPU30BbIBATH UX IMPAKTHICCKOC 3HAUCHUC

56

ATOMHO-
MOJIEKYJIIPHOE
ydyeHre. XUMHUYECKHE

9JICMCHTBI

XUMHYCCKHUE DJIEMEHTHEL. ATOMBI H MOJICKYIJIBI.

HpOCTBIG 1 CJIOKHBIC BCIIICCTBA. AJ'IJ'IOTpOHI/ISI Ha
npumepe  kuciopoga. OCHOBHBIE  TOJIOKECHHS
aTOMHO-MOJIeKyJsipHoro yuyenusi. Monbl. Bemectsa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOCHHS.

Monenu

JleMoHCTpanuu. AJUIOTPOITHBIX

OOBSACHSTD,
MOJICKYJIa, aJJIOTPOIIHS, HOH.

PasznuuaTh TPOCTBIE W CIIOKHBIE BEIIECTBA,
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHUSI.
YcTaHaBIMBaTh MPUYMHHO-CIICICTBCHHBIC CBS3H MEXKIY

COCTaBOM

YTO TaKO€ XHUMHUUYECKHU 9JICMCHT, aTOM,

BEIECTBA

MOJICKYII u CBOMCTBaAMH AJUIOTPOITHBIX
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Moaudukarmii yriaepoaa u cepsl. Iloxydenue o3oHa

MOTU(PUKAIIHA KACIOPO/a.

®opMyIMpOBaAThH OCHOBHBIE ITOJIOKEHUS aTOMHO-

MOJIEKYJISIPHOTO YYCHHS

3HaKu

JJICMCHTOB.

XUMHNYCCKHUX

[Tepnonuueckas

TaOIUIIAa XUMHUYECKUX

9JICMCHTOB

Menneneena.

oI W

3Haku  (CMMBOJIBI)  XMMHMYECKHUX  DJIEMEHTOB.

I/IH(bOpMaI_[I/IH, KOTOPYKO HECYT 3HAKU XUMHYCCKUX

DJIEMEHTOB. OTHMOJOIHMS Ha3BaHUU HCKOTOPBIX

XUMHUYECKUX 3yeMeHToB. [lepuomamyeckas tabnuia

xumudueckux anemeHtoB J[. WM. Menzeneena:

KOpOTKOHepI/IOJIHHﬁ n ,I[J'II/IHHOHepI/IOI[HHﬁ

BapuanThl. Ilepuonbl u rpynmel. [naBHas wu

noboyHass moArpynmnsl, wid A- W b-rpynmsl.

OTHOcHTEIBbHASA aTOMHAsI Macca.
Hemonctpauuu. Iloprpersr U. 5. bepuennyca u .

. Meneneesa. Koportkonepuoguslii u

JUIMHHOIIEPUOHBIA ~ BapuaHThl  NEPUOAUYECKOU

cuctemsl [[. 1. Menaeneena

Ha3piBaTh 1 3anMChIBATh 3HAKW XUMUYECKUX DJIEMEHTOB.
XapakTepu3oBarb UHGOPMAIMIO, KOTOPYIO HECYT 3HaKu

XUMHNYCCKHX 3JICMCHTOB.

OnuceiBath CTPYKTYpY IIEPUOIUYECKON TaOJIULBI
xuMu4eckux syemenToB .M. Meneneena.

OOBsCHATH ATUMOJIOTHYECKHE Hayasa Ha3BaHWUU
XUMHUYECKHX JIEMEHTOB U UX OTAEIbHBIX TPYIII.

Pa3znuuate  KOPOTKONEPHOMHBIA W  JUIMHHOIIEPUOJHBIN

BAapUaHThI nepuoandeckoit cucremsl /. 1. Menneneesa
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XuMuyeckue Xumuueckue ¢opmynbl. MHnekcsl n kKodpduuueHTsl. |OToOpaXkaTb COCTaB BEMIECTB C IMOMOLIBI0 XUMHUYECKUX
bopMyIIBI OTtHocuTenbHAST MOJIEKYJIsIpHAst Macca. MaccoBasi 07 |(popMy.
XMMHYECKOTO 3JIeMEHTa B coeanHeHuu. Mupopmanus, |Pa3nuuats nHIEKCH 1 KO3 (OUIMEHTEHI.
KOTOPYIO HECYT XUMHUUYECKHE (hPOPMYJIBI HaxoauTe OTHOCHTEIBHYIO MOJIEKYJISIPHYIO Maccy BEIecTBa
¥ MaCCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA B COSIUHEHHH.
TpancnupoBaTh HHPOPMALINIO, KOTOPYIO HECYT XUMUYECKHE
dbopMyIibl
BanentHocTth BanentHocts. CTpykTypHas ¢opmyina. Xumudeckue |OOBSICHATh, 4YTO TAKOE BaJI€HTHOCTb.

3JIEMEHTHI c IIOCTOSTHHOU u IIEPEMEHHOMN
BaJICHTHOCTHIO. BbIBOA (OpMyINbl COETUHEHUs 110
BAJICHTHOCTH. Onpenenenne BAJICHTHOCTH
XMMHUYECKOr0 »JJIeMeHTa 1o (opMmyse BeliecTna.
CocraBiieHne Ha3BaHUM COEIUHEHHM, COCTOAIUX W3
IBYX XHUMHYECKHMX OJJIEMEHTOB. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTB.
JleMOHCTpanuu. KoHncTpynpoBanue

IIapOCTCPIKHCBBIX Mozeaeu MOJICKYJI

[lonumare oOTpakeHHWe TOpsAAKAa COCAMHEHHUS aTOMOB
B MOJIEKYJIaX BEIIECTB IMOCPEACTBOM CTPYKTYPHBIX (hOPMYII.
YMeTh cocTaBisATh GOPMYIBl COSAMHEHUN MO BAJIEHTHOCTHU
U OMNpeleisTh BaJCHTHOCTh »dJeMEHTa To (GopMyle ero

COCAMHCHU
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9 XHUMHUYECKUE Xumuyeckue peakuuu. PeareHTBl UM IPOMYKTHI | XapaKTEepU30BaTh XUMUYECKYI0 PEAKLHIO U €€ Y4aCTHUKOB
peakuuu peakuuu. [Ipu3Haku XMMHYECKUX pEaKLUil. YcClloBuUs |(peareHThbl U MIPOIYKTHI PEAKIIUH).
X MpOTEKaHWd W mpekpanieHus. Peakuum ropenus. |[OnNUChIBaTh NPU3HAKM M YCIOBHUS TEUYEHHMS XHMHUYECKHUX
TennoBoli 3ddexT peakuu. IK3OTEPMHUECCKUE W |pEaKIIHil.
SHAOTEPMUUYECKUE PEAKIIUH. Pa3znuyarh 5K30TepMUUECKHE U IHAOTEPMUYECKUE PEAKLINH.
Hemonctpauuu. Anmapar Kunma.  Pasnoxenuwe | COOTHOCHTh  peakIMM TOPEHUS H  IK30TEPMUUYECKUE
OouxpoMara ammoHus. ['opeHHe cepbl M MarHueBOll |peakluu.
JICHTHI. Habnmronate U ONUCHIBATH XUMHUYECKUN OSKCIEPUMEHT C
JlabopaTopHbie onbITHL. 5. B3auMoeiicTBHE pacTBOPOB [IIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH
XJIOpUJA HaTpUsl M HOAMJA Kalluig C pPAacTBOPOM
HuTpara cepebpa. 6. [lonyuenue runpokcuna meau(Il)
U €ro B3aUMOJECUCTBHE C CEPHOM KHUCIOTOM. 7.
B3anmopeiicTBre pacTBopa colbl ¢ KUCIOTOM
10 XuMuyeckue 3aKOH COXpaHEHHUsi Macchl BemecTB. Xumuueckue |[PopMynaHpoBaTh 3aKOH COXpPAHEHHS MacChl BEIIECTB.
YpaBHEHUS ypaBHeHus1. CocTaBlieHHE XUMHUYECKUX ypaBHEHHH. |COCTaBIATh HA €0 OCHOBE XUMHUYECKUE YPAaBHEHHUSI.

WNudopmanus, KOTOPYIO HECET XUMHYECKOE

YpaBHEHUE.
Hemonctpauuu. [oprperst M. B. JlomonocoBa u A. JI.

JlaByasbe. I'openue OnbITsl,

docdopa.

HWIUTIOCTPpUPYIOIIUC 3aKOH COXpPaHCHUA MacCChbl

BEIIECTB.

TpancnupoBaTh HHPOPMALIMIO, KOTOPYIO HECYT XUMHUYECKUE
YpaBHEHHSI.
OKCNepUMEHTAIIbHO TOATBEPKAATh CIIPaBEAJIMBOCTh 3aKOHA

COXpPaHCHHUA MACChI BCIICCTB
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Jlaboparopubie  ombIThl. 8. IlpoBepka  3akoHa
COXpaHEHUs MAaccChl BEIIECTB Ha npumMepe
B3aUMOJICUCTBUS IMIENOYM W KUCIOTHL. 9. IIpoBepka

3aKOHa COXpaHCHHA MacCChl BCHICCTB Ha IIPHUMEPE

B3auMoieiicTBus miénoun u cosu xenesa(lll)

11

Tumnsr XUMHNYCCKHX

peaxkiun

KHaCCI/IQ)I/IKaHI/IH XUMHNYCCKHUX peaKHI/Iﬁ o COCTaBy U

YUCIIy peC€arcHToOB N IIPOAYKTOB. Tunel XUMHUECKUX

peakuuii.  Peakuumu — COeAMHCHHsS,  PA3JIOKEHUS,
3ameneHus 1 ooMeHa. Karammzaropsi.

Hemonctpanuu. [openue docdopa, pacTBOpeHue
OpOJyKTa TOPEHUST B BOJAE M  HCCICIOBaHHE

IIOJIyYEHHOI'0 pacTBopa JakKMycoM. BzammopnelicTeue
COJITHOM KHUCJIOTHI ¢ IUHKOM. [lonmyuyenue ruapokcuaa
menu(Il) u ero pasnoxxkeHue npu HarpeBaHUH.

JIaGoparophubie omblThl. 10. PasnoxeHue mnepokcuaa
BOJIOpOJIa € mapranma(lV).

IMOMOIIBIO OKCHa

11. 3amerieHue xene3oM MeAN B MEAHOM KYTIOPOCe

KJ'IaCCI/I(bI/IHI/IpOBaTb XUMHUYCCKHUEC pPCaKIWU II0 IPU3HAKY

qucjia U CoCTaBa pearcHTOB U IIPOAYKTOB.

XapakTepu3oBaTb poJIb KaTaJu3aropa B IPOTEKAHUU
XUMHYECKON PEaKIInu.
HabGmonate ¥ ONMCHIBaTH XMMMUYECKUH HKCHEPUMEHT

C IIOMOLIBIO PYCCKOI'O (pO,Z[HOl"O) SA3bIKa U A3bIKa XMMHH

Baxueiiiine MNPpEACTAaBUTCIIM HCOPTraHUYCCKUX BCIICCTB. KoauuecTBeHHBIC OTHOIICHUS B XUMUHU (18 I-I)

12

Bo3nyx u ero cocras

CocraB Bo3myxa. Ilonstue 00 oOBbeMHOH o€ ()
KOMIIOHEHTa MPUPOAHOM ra30Boii cMecH — BO3yXa.

Pacyer 00BbéMa KOMIIOHEHTA Ta30BOM CMECH IO €ro

XapakTepu3oBaTh OOBEMHYIO JIOJNI0 KOMIIOHEHTa TaKou
IIPUPOJIHOM Ta30BOM CMECH, KaK BO3AYyX, U pPacCUUTHIBAThH

00BEMHYIO JTONTIO TIO 00BEMY ITOM CMECH.
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00BEMHOM J1071€ 1 HA0OOPOT.

JlemoncTpanuu. OnpeeneHue coaepKaHus KUCIopoaa

OnuceiBaTh OO0BEMHBIA COCTaB aTMOCHEPHOTO BO3AYyXa

U IIOHUMAaTh 3HA4YCHUC IIOCTOAHCTBA J3TOro cocraBa I

B BO3lyXe 3J10pOBbS

13 Kucnopon Kucnopon. O30H. [Tonyuenune KHCIopoia. | XapakTepu3oBaTh 030H, KaK aJUIOTPOIMHYI MOIU(DUKAIIUIO
Cobupanue u pacno3HaBaHHe KHCIIOpOJIa. |KUCIOPOJa.
XuMUYecKue CBOMCTBA KUCIOpoJa: B3auMoaeiicteue ¢ | OnucbiBaTh  (U3MYECKHE W XMMHYECKHE  CBOICTBa,
MeTaJlJlaMi, HEMETaJUIaMH U CJIOXKHBIMU BEIIECTBAMU. |TIOJyYeHHE U MPUMEHEHHE KHUCIOpOoJa C HCIOJb30BAHHEM
[Ipumenenue kucinopona. KpyroBopor kuciaopoja B |pyCCKOro (POJHOIO) sI3bIKA U S3bIKA XUMUH.
MIPUPOLE. VYcraHaBiuBaTh NPUYUMHHO-CIICICTBEHHBIE CBSI3M  MEXKIY
JleMOHCTpaluu. [Tomyuenue KHcIopo/ia |(pU3MYECKUMU CBOMCTBAMHM KHUCIOPOAa M CIIOCO0aMH €ro
pas3loXeHUEM [epMaHraHaTa Kajius W IepoKcHuia |coOMpaHus.
BOJOPOJA. Cobupanue kuciaopona  MeronoM |[IpoBoauTh M HaOMOIATh XUMHUYECKUH SKCIEPUMEHT IO
BBITECHEHHsS BO3AyXa U Bojbl. Pacrno3HaBaHue |OJy4yeHHIO, COOMpAHMIO M PACIIO3HABAHUIO KHUCIOPOAA
kuciopoaa. ['opeHne MarHus, »kenesa, yrisl, cepbl M |C COOIIOACHUEM IIpaBUII TEXHUKHU 0€30IacHOCTH.
¢bocdopa B kucnopose. OnuceiBaTh XMMUYECKUN DKCIIEPUMEHT

14 Oxcuppl Oxcunpl. Ha3Banus okxcuaoB. CocraBnenue (opmyin |BeiaensTs cyliecTBEHHbIE TPU3HAKH OKCH/IOB.

OKCHUJOB IIO MX Ha3BaHHUAM. HpeIlCTaBI/ITCJ'II/I OKCHUJOB:
BOJA, er'IeKI/ICJ'IHﬁ ras, HeTaliéHas U3BECTh.

HemoHucTpanyu. Kosekius oKCuaoB.

JlaBaTh Ha3BaHUS OKCHIOB MO UX (HOPMYIIaM.
CoctaBisiTh (hOpMYJIIbI OKCHJIOB 110 UX HA3BAHUSM.

XapakTepru3oBaTh TaKUX MPEACTABUTENICH OKCHUJIIOB, Kak
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Jlaboparopubie ombIT. 12. IloMyTHEHHE W3BECTKOBOM

BO/IbI IIPU IIPOITYCKAHUM YIJIEKUCIIOrO ra3a

BO/JIa, YTJICKUCIIBIN T'a3 U HEralEHasi U3BECTh

15 Bonopon Bomopon B mpupone. duszmueckue W XUMHUYECKHE |XapaKTEpPH30BaTh COCTAB  MOJEKYNbl, (u3nyeckue u
CBOWCTBA BOJOPO/IA, €0 NOJIYYEHUE U IPUMEHEHHUE. XMMHYECKHE  CBOWCTBA, IIOJy4EHUE U  IPUMEHEHHUE
JleMoHcTpauuu. [Tonyuenue, coOupanue Y |BOJIOPOJA.
pacrio3HaBaHue  Boaopoaa. l'opeHue  BoAopoza. |YCTaHABIMBATH INPUYMHHO-CIIEIACTBEHHBIE CBSI3H MEXKIY
B3aumogpeiictue Bogopoaa ¢ okcuom meau(1l). (U3UYECKUMU CBOMCTBAMH M CIIOCOOaMHM  COOMpaHHS
Jlaboparopubie ombIT. 13. TlonyyeHue BoIopoAa MpH |BOJOPOAA, MEXKIY XMMHUUYECKUMHU CBOWCTBAMHU BOJIOpOAA U
B3aNMOJICHCTBUH IIMHKA C COJISTHOM KUCIOTOM €ro NMPpUMEHECHUEM.
[IpoBonuth W HaOMIOJATh XUMUUYECKHH HKCIEPUMEHT IO
MOJIYUYEHUIO, COOMPAHUIO M PACIIO3HABAHUIO BOJOPOAA C
coOrofIcHHeM TpaBUII TeXHUKU Oe3omnacHocT. OMHUCHIBATH
XAMHYECKHUMN SKCIIEPUMEHT
16 KucnoTer Kucnotre, wux coctaB W uX KiaccupuKkanus. |AHATU3UPOBATH COCTAB KUCIOT.

Wnnukaropel. Tabnuua pactBopumocTH. CepHast U
COJISTHAs! KUCJIOThI, UX CBOMCTBA U IPUMEHEHHE.

HemoHcTpanuu. Komneknuss MHHEpalbHBIX KHUCIOT.
IIpaBuio pa30aBIeHUS cepon KHCJIOTHI.
JIaGoparopubie onbIT. 14. Pacmo3HaBaHMe KHCIIOT C

IMOMOIIbKO MTHAUKATOPOB

Pacno3HaBaTh KMCIOTHI ¢ IOMOIIBIO HUHAUKATOPOB.

XapakTepu3oBaTh  MpEACTaBUTENCH  KUCIOT:

CEpHYIO
U COJISIHYIO.

Onpenenars pacTBOPUMOCTb  COEAMHEHHH  C MOMOILBIO
TaOIUIBI PACTBOPUMOCTH.

YcraHaBiIuBaTh NPUYUMHHO-CIEACTBEHHBIE CBS3H  MEXIY

CBOMCTBAMH CEPHOW M COJISTHOM KHCIOT W OOJACTIMU HX
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IIPUMEHEHHUS.
Oco3HaBaTh HEOOXOJUMOCTh COONIOEHUS TPABUIT TEXHHUKH

0e30macHOCTH Ipu pa60Te C KUCJIOTaMH

17 Conu Conu, ux coctaB M Ha3BaHUs. PacTBopuMoCTh coiieil B | Xapakrepu3oBaTb COJM  KaK  IHPOAYKTHl  3aMEILEHUs
Boge. [IlpencraBurenu  coned: XJIOpUZA — HATpHs, [BOJOPOJA B KMCIIOTE HA METAJLL.
KapOoHaT Kajiblus, GochaTt KaabIusl. 3anuceBaTh GOPMYIBI COJIEH MO BaJIEHTHOCTH.
JlemoHcTpamnuu. Komnexkius COJIEN. Tabnuua |HaseiBath conu o popmymnam.
pPacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJIEH B BOJIE Hcnonb3oBath Tabnuiy pPacTBOPUMOCTH JUTSL
XapaKTEPUCTUKU CBOMCTB COJIEH.
[IpoBoauth pacy€rsl 1o dpopmysam cosen
18 KonuuectBo Uucno Asoraapo. KomuuectBo BemiectBa. Mounb. | OOBSACHATh TMOHSATHS «KOJIWYECTBO BEIECTBA», «MOJIbY,
BEIIECTBA Momsipaast  macca. KpaTHple €eIMHHIIBI W3MEPEHUS |«UHCIO ABOTAAPO», «MOJISIPHAS MAacCay.

KOJIMYECTBA BEIECTBA — MHJUIMMOJIb M KHUJIOMOJIb,
MUJUTUMOJISIpHAS. ¥ KUJIOMOJISIpHAsi MacChl BEIIeCTBa.
Pacuérel ¢ HCHONB30BaHUEM IIOHATHH «KOJUYECTBO
BEIIECTBAY, «MOJIIPHAS Maccay, «IUCIIO ABOTAAPO».
JemoHncTpamuu. HekoTopbie MeTayuibl, HEMETAIUTBl U
COCIMHEHHUSI C KOJIMYECTBOM BEIIECTBAa, paBHBIM 1

MOJIb

Pemare 3a/1a4u ¢ UCIIOJIB30BAHUEM IMOHATUU «KOJIUYECTBO

BCIICCTBA», «MOJIApHAas MaccCa», K4UCIIO ABoraszo
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19 Monspuslii  00béM (3akoH ABoraapo. MossipHblii 00beM ra3o00pa3HbIX |OOBACHATH  MOHATHA ~ «MOJIAPDHBIH ~ OOBEM  Ta30B»,
ra3oB BeiecTB. OTHOCHTENbHAS IUIOTHOCTD Ia3a MO JAPYIOMY |«HOPMAaJIbHBIE YCIOBUS».

rasy. Pemate 3amaun ¢ MCHOJIB30BAaHUEM IOHATUUA «KOJIMYECTBO
KpaTtHble equHUIBI U3MEPEHUST — MUJUIMMOJIAPHBIA U |BEIIECTBA», «MOJIIPHAS Maccay, «MOJISIPHBII 00bEM razoBy,
KUJIOMOJISIPHBIA 00BEMBI ra3000pa3HbIX BEIIECTB. «4ucio ABoraapo»
Pacu€rel ¢ HCHONB30BaHMEM NOHATHN «KOJIUYECTBO
BEIIECTBA», «MOJISIpHAs Macca», «MOJSPHBIA 00BEM
ra3oB», «4UCI0 ABOraapo».
Hemonctpanun. Mozenb MOJISIpHOTO 00bEMA Ta30B

20 Pacuérnl 1o |Pacu€rbl ¢ HCMOJNB30BAHMEM TMOHATUNA «KOJHMYECTBO | XapaKTepH30BaATh KOJIMYECTBEHHYIO CTOPOHY

XUMHUYECKUM BEIIECTBA», «MOJISIpHAs Macca», «MOJSPHBIA O00BEM |XMMUYECKUX OOBEKTOB U MPOIECCOB.

YpaBHEHUSAM ra3oB», «4uciI0 ABOragpo» Pemarp  3agaunm ¢ UCHOJIB30BAaHUEM  IOHATUM
«KOJINYECTBO BELIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBII
00BEM Ta30B», «4UCI0 ABOrapo»

21 Bona. OcHoBanus I'mppocdepa.  Kpyrosopor Boasl B mpupoje. |OOBACHATH HIOHSITHS «OCHOBaHUs», «ILENOUM,
dusnyeckue M XUMHUYECKHME  CBOMCTBA  BOJBI: |«KAYECTBEHHAsI pEAKLU», «MHIAUKATOPY.

B3aMMOJEHCTBHE C OKCUIIAMH.
OcHoBaHus, UX cocraB. PacTBOPUMOCTh OCHOBAaHHU B

Bojie. MI3MeHeHne OKpacKu MHAMKATOPOB B IIEIOYHOM

KnaccudunupoBaTe 0CHOBaHUS IO PacTBOPUMOCTH B BOJIE.

Onpenenstob o

bopmyme

HCOPTaHNYCCKUX BCIICCTB K KJIACCY OCHOBAHHI.

OPUHAAJIC)KHOCTD




44

cpene. [IpencraBurenu menoueii: TUAPOKCUABI HATPUS,
KaJiusl ¥ KaJbLUs.

JleMoHcTpanum. Komnexus OCHOBaHUI.

JlaGopaTopHbiii  ombiT. 15. V3MeHeHHE OKpacKu

VHJIMKAaTOPOB B LICJIIOYHOU cpere

XapakTeprus3oBaTh CBOMCTBA OTACIBHBIX MPEACTABUTEIICH
OCHOBaHUM.
Hcnonb3oBath TabIuIly pacTBOPUMOCTU JI OMPEEICHUS

PaCcTBOPUMOCTHU OCHOBaHHI

22

PactBopsl. Maccosas
JI0JIsI  PacTBOPEHHOIO

BCIICCTBA

PactBoputens u pacTBOpEHHOE BelecTBO. PacTBOpHI.

PactBopenue. I'mapatel. ConbBarbl. MaccoBasi 10Jist

pacTBOop&HHOro BemiecTBa. PacyeTbl, CBsS3aHHBIE C
WCIIO0JIH30BaHUEM TIOHSATHUS «MaccoBast JIOJIS
PacTBOPEHHOTO BEILIECTBAY.

JlaGoparopubiii  ombIT. 16.  O3HakomiileHHE  C

npenapartaMu JOMAaIllHe WIM IIKOJIbHOM amTeuyKd —

OOBACHATD TOHATHUS «MaccoBas JIOJS PAaCTBOPEHHOTO
BEIIECTBAY.

VcTaHaBauBaTh aHAJOTHU ¢ 00BEMHOM T0J€H KOMIIOHEHTOB
ra30BOM CMECH.

PCHIaTI) 3a4a4nu C HUCIIOJIB30BAHUECM HOH?[TI/II;'I «MmaccoBas
oJie  DJJIEMEHTa B BEILECTBER,

«maccoBaid JOJIA

paCTBOpéHHOFO BCIICCTBA», «00BEMHAS H0JIA F33006p33HOFO

pacTBOpaMM  NEPOKCHA  BOJOPOAA,  CIUPTOBOM |BEIIECTBA»
HACTOMKHW MOJa 1 aMMHaKa.

OcHoBHbIE KJacchl Heopranudeckux coenuuenuit (10 )

23 Oxcupl, nx |O000meHue CBeJICHUI 00 OKCHJIaX, ux | OOBACHATh TIOHSTUS  «HECOJICOOpPa3yIOIIHNE  OKCHIBDY,
KJaccuukanms KJIaccupukanuu, Ha3BaHUSAX MU CBOMCTBaX. CHOCOOBI [«COJIEOOPA3yIONINE  OKCHIBDY,  «OCHOBHBIE  OKCHJIBI»,
XUMHYECKHE U |TIOJIyYE€HHS] OKCUIOB «KHUCIIOTHBIE OKCHUJIBIY.

CBOlCTBA JlaboparopHubie ombIThl. 17. B3aumonelicTBue okcuaa | XapakTepu3oBaTh ooI111H1E XUMHUYECKUE CBOMCTBA

Kanblus ¢ Boaou. 18. [TomyTHEHNE U3BECTKOBOM BOJIbI

cosieo0pa3ylomux OKCUAOB (KHCIOTHBIX U OCHOBHBIX).

CocTaBnaTh ypaBHEHHMS pPEaKIUl C ydacTUEM OKCHUJIOB.
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HabmoiaTh M ONMUCHIBATH PEAKIIUU C YYAaCTUEM OKCHIIOB C
MIOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
[TpoBoaUTH XUMHUYECKHE

OIIBITHI, IMOATBECPKAAOIIUEC

CBOMCTBa OKCHJOB C CO6J'IIO,Z[€HI/IGM mpaBujl TCXHHUKU

0e3omacHoOCTH
24 OcHoBaHus, ux |OcHoBaHMsI, UX KJaccuuKaius, Ha3BaHUS U cBoWcTBA. |COCTaBIATh ypaBHEHUS PEAKIIMM ¢ yYaCTHEM OCHOBAHHIA.
KJaccupuKanus BzaumopeiictBue ¢ kucinotamu, — KucioTHbIMU |HabmiomaTh U ommchIBaTh PEaKIMK C y4acTHEM OCHOBAHUI C
U XUMHUYECKHE OKCHUJaMH U COJSIMH. Pa3lioKeHHe HEepacTBOPHMBIX [TOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA M S3bIKA XUMHH.
CBOMCTBA ocHoBaHuM. CriocoObl MOTYYEHHs] OCHOBAHUH. IIpoBOIUTE  OMNBITHI, MOATBEPXKAAIOLIME  XUMHUYECKHE
JlaboparopHbie onbIThl. 19. Peakuusi HeWTpalM3alud. |CBOWCTBA OCHOBAaHUH, C COOJIIOJCHUEM IMPABUJI TEXHUKH
20. Ilonmyuenme ruapokcuga ™emu(ll) wu  ero |6e3omacHocTu
B3auMojeiicTBue ¢ kuciotoil. 21. Paznoxenue
runpokcua meau(ll) npu HarpeBaHuK
25 Kucnotsi, ux |[Kucnotel, ux kinaccubpukanus u HazBaHusa. OOmue |XapakTepu3zoBaTh OOIIME XMMHUECKHUE CBOMCTBA KHCIOT
KJaccupuKanus XUMHUYECKHE CBOMCTBA KHUCIOT. BzaumonelictBue |COCTaBisATh YypaBHEHHS pEaKIUM C Y4aCTHEM KHCIIOT.

U XUMHNYECKHUEC

CBOWCTBA

KHCIIOT C MeTajulaMU. OJIEKTPOXUMHUYECKHH  psf

HaNpsHDKEHUHA METaIIoB. B3auMoaencTBue KHCIOT C

OKCHIIaMH MeTaUIoB. B3aummonelcTBHe KHCIOT C
OCHOBaHUSIMU — peakuus HEUTpAIU3aLUH.
B3aumoneiicteue kucnor ¢ coimsamu. llomyuenue

6eCKI/ICJ'IOpOHHBIX " KHUCIOPOACOACPKAIINX KHUCIIOT.

HabGntonate M omuchiBaThb peAKUM C Y4YaCTUEM KHCIIOT
C MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA M A3bIKA XUMHH.
IIpoBoauTh XUMUYECKHE

OIIBITHI, MMOATBCPIKAAOIIUC

CBOMCTBA KHUCIO0T, C CO6J'IIOJICHI/ICM npaBuJI TCXHUKU

0€30IacCHOCTH
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JIaboparopHbie ombIThL. 22. B3auMoaelcTBrUe KUCIOT C

meTautaMu. 23. B3anMoaelcTBHE KUCIIOT C COIAMU

26 Comnu, ux |Conu, ux kiaccudukanus u cBoiicTBa. PactBopumocts |Paznuuate HOHATHS «CPEAHHME CONU», «KHUCIBIE COJNY,
KJaccupuKanus coneil B Boje. B3ammopeiicTBue coneil ¢ KUCIOTaMH |«OCHOBHBIE COJIM.
U XUMHUYECKHE U menodyamMu. BzaumoneiictBue coneil ¢ Mmeramiamu, | XapaKTepuU30BaTh OOIIME XUMUYECKHE CBOWCTBA COJICH.
CBOMCTBA 0coOeHHOCTH 3TUX peakiuil. BzaumopeiictBue comerd |CoCTaBIsTh ypaBHEHHS pEaKIUl C yYacTHEM COJICH.
C COJISIMH. Habnionate ¥ omuchiBaTh pEaKUU C Y4acTUEM COJe ¢
JlabopatopHble  ombIThl.  24. (O3HAKOMJIGHHE ¢ |TIOMOINBIO PyCCKOTO (POJHOTO0) SI3bIKA M S3bIKA XUMHH.
KoJuleKuuen coneit. 25. BzaumopeiictBue cynbdata [[[poBOAUTH  ONBITBI, MOATBEPXKIAIONIME  XUMUUYECKHE
menu(Il) c xenezom. 26. B3aumopeiicTBue coijiel C [CBOMCTBA COJIe, C COOJIFOJCHHEM TIPaBUIl TEXHUKH
COTISIMU 0e3onacHoCTH
27 I'enernueckas cBsA3b ['eHeTHueckne  psAapl  MeTauia MW HeMmeTauia. | XapakTepHu30BaTh MOHATHUE «T€HETUYECKUU PAJD.
MCKOY KiaccaMu |l eHeTmueckas CBA3b MCKIAY KJ1accaMu HJ’IJ’IIOCTpPIpOBaTI) TCHCTUYCCKYIO CBA3b MCKIY BCUICCTBAMMU:
HEOPraHUYECKUX HEOPraHMYECKUX BEILECTB. IIPOCTOE BELIECTBO — OKCHUJ — MAPOKCU — COJIb.
COEIMHEHUN JIaGopatopuble onbIThl. 27. ['eHeTMdeckass CBs3b Ha |3alUChIBaTh  ypaBHEHUS  PEaKLUUH, COOTBETCTBYIOIIMX
MIpUMEpPE COETMHEHNN MeIN [IOCJIEI0OBATEIFHOCTH (uemouke) MIPEBPAILCHUI

HCOPTaHNYCCKUX BCIICCTB PA3JIMYHBIX KJIaCCOB
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[Tepunoanueckuit 3aK0oH U nepuoANUEcKas cucteMa xumudeckux 3mementoB [1. . Menneneesa. Ctpoenue atoma (8 u)

EctecTtBeHHbIE EcrecTBeHHblE ceMelWcTBA XUMMUYECKHX 3JI€MEHTOB: |OOBACHATh NPU3HAKU, NO3BOJIAIOIINE OOBEIUHATH TPYIIIbI
28 cemelcTa LICJIOYHBIC U IIEI0YHO3EMENIBHBIE METAJUIBI, TaJIOTEHBI, |XMMUYECKUX JIEMEHTOB B €CTECTBEHHBIE CEMENUCTBA.
XUMHYECKHUX uHepTHbIe (Omaropomnbie) ra3el.  AMdoTepHOCTh. |PacKkpbIiBaTh XMMHUYECKH CMBICI (3THMOJIOTHIO) Ha3BaHUUN
AJIEMEHTOB. AmMpoTepHbIE OKCHUIBI U THIPOKCUABI. KOMITJIEKCHBIE |€CTECTBEHHBIX CEMEHCTB.
AmpoTtepHOCTD COJIH. AprymMeHTUpOBaTh OTHOCUTEJIBHOCTh HAa3BaHWs «MHEPTHBIE
JlaGopatopusbie onbIThl. 28. [lonyueHue am(poTepHOro ra3p».
THJIPOKCH/IA U UCCIIEJOBAHNE €TI0 CBOWCTB OOBsICHATD,  TOHATHE  «aM(OTEpPHBIE  COCIUHCHHS.
HabGmronate ¥ oOmMChbIBaTh pPEAKLUM MEXIY BELIECTBAMU
C MOMOUIBIO PYCCKOTO (POAHOTO) A3bIKA U A3bIKA XUMHH.
XapakTepu3oBaTb  JIBOWCTBEHHBI  XapakTep  CBOMCTB
aM(pOTEpPHBIX OKCHUJIOB Y TUAPOKCHUIIOB.
[IpoBOAMTHL OMBITEI MO MOJYYEHUIO U TMOATBEPKIACHUIO
XMMHUYECKUX CBOMCTB aM(OTEPHBIX OKCUI0B U THIPOKCHUIOB
C COOJIIOZICHNEM MPaBWJI TEXHUKU 0€30MacHOCTH
29 OTkphITHE Otkpeitne [[. W. MengeneeBsiM nepuoauyeckoro |Pazmudars €CTECTBEHHYIO u HCKYCCTBEHHYIO
NePUOANYECKOTO 3aKOHa UM CO3/laHu€ WM [EePUOJUYECKON CHUCTEMBI |KIacCU(UKAIIU.
3aKOHa . . |[XuMHYECKHX JIEMEHTOB. OOBsCHATH, TMOYEMYy MEPHUOAMYECKUI 3aKOH OTHOCAT
MenzeneeBbiM JleMOHCTpanuy. Pa3znuunsle dopmMbl  TaOIUI] |K €CTECTBEHHOW KacCU(UKaIUH.
MepUOINIECKON CUCTEMBI. MonenupoBanue (MoaenupoBath XHUMHUYECKHE 3aKOHOMEPHOCTH, BBbIIEISAS
nocrpoeHust  nepuoanyeckol  cucrembl  JI.  W. |cyliecTBeHHbIE XapaKTEpPUCTUKU OOBEKTA U MPEICTABIISIS UX
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Menneneesa B MPOCTPAHCTBEHHO-TPadUIECKOM WIH 3HAKOBO-
CUMBOJIMYECKOU hopme
30 OcHoBHBIE cBelleHHs] |ATOMBI Kak (OopMa CYyLIECTBOBAHUS XHMHUYECKUX OOBACHATb, 4YTO  TaKOE  «IPOTOH»,  «HEUTPOHX,
O CTPOEHUU aTOMOB  |IeMEHTOB. OCHOBHBIE CBEACHHS O CTPOCHUU ATOMOB. |«AJIEKTPOH», «XUMHUYECKHUH 2JIEMEHT)», «MACCOBON YHUCIION.
Jloka3zaTesbCTBa CI0KHOCTU CTPOEHUS aTOMOB. OIBITHI OnucelBaTh  CTpOEHUE  siApa  aToMa  UCIOJB3YS
Pesepdopna. [InanerapHas MOAETh CTPOSHHS aTOMa.  |IEPUOANYECKYI0 CHCTEMY XUMHUYECKUX dneMeHToB J[. U.
CoctaB aTOMHBIX sep: IPOTOHBI, HEUTPOHBI. [MeHaeneeBa.
MaccoBoe  umcio. CoBpemenHoe omnpenenenue | Ilomydyare wuHboOpMmManMi0 MO XHUMUM M3  Pa3IUYHBIX
MOHATUS «XUMHUYECKUH »dieMeHT». OTHocHTeIbHas HCTOYHHKOB, aHAJIM3UPOBATH eé
aTOMHasi Macca. B3auMocCBsI3b TOHSATHU «IPOTOH,
«HEUTPOH», «OTHOCUTEIIbHAS aTOMHAsI Maccay.
JemoHcTpauuu. Mogenn aToMOB — XHMHUYECKHX
3JIEMEHTOB
31 Crpoenne Muxkpomup. OnekTpoHsl. CTpoeHue sHepretudyeckux | OOBSCHATh  MOHATHE  «AJIEKTPOHHBIM  Cioil»,  win
AIIEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKMX d3JeMeHTOB 1—20. |[«oHepreTndeckuii ypoBeHbY.

000JI04EK aTOMOB

[TonsiTHE O 3aBEPIIEHHOM JIEKTPOHHOM CJIOE.

CoCTaBATE  CXEMBI pacnpeacIiCHUA  OJICKTPOHOB 110

AJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOH 000J104Ke
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32 [Iepnognueckas N3otomnsl. Pusnueckuit CMBICH CUMBOJMKH |PackpbiBaTh (DU3MYECKHII CMBICI TOPSIKOBOIO HOMEpa
CHCTEMAa XMMHYECKUX |[IEPUOTUYECKON CUCTEMBI. CoBpeMeHHasi [ XUMUYECKOTO0 3JIEMEHTa, HOMEpa Iepuoja M HoMepa
sanementoB JI. U. |popmynupoBka nepuoauyeckoro 3akoHa. V3MeHeHUs |TpyMIibl.

MenneneeBa CBOMCTB 3JIEMEHTOB B Iepuojax U rpymnmax Kak [OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS! METaJUIMYeCKUX U
(GYHKIUS CTPOCHHSI SJICKTPOHHBIX 000JIOUEK aTOMOB.  |HEMETA/NIMYECKUX CBOWCTB XMMHUYECKUX JJIEMEHTOB M UX
COEIMHEHUH B MEPUOJIaX U IPYyIIIaxX

33 XapakTepucTuka XapakTepucTuKa »dJIEMEHTa-MeTaula M dJeMEeHTa- | XapaKTepu30BaTh XMMHUYECKHE JJIEMEHTHl 1—3 mepuojoB
3J€MEHTa HEMEeTajula MO HUX IMOJIOKEHUI0O B MNEPUOJUYECKOHN [0 UX IMOJIOKEHUIO B MEPUOJUUYECKON CUCTEME XUMHYECKUX
I10 €ro MOJIOKEHNUI0  |cUcTeMe XUMUUYecKux atemeHToB /. . Menneneea.  [anmementoB /1. 1. Menaeneena.

B IEPHOIUYECKON HemoHcTpanuu. Mojenn aroMoB 3JIeMEHTOB |—3 |ApryMEHTHPOBAaTh CBONCTBA OKCHIOB U THAPOKCHIIOB
cucTteme MEPUOJIOB METAJJIOB U HEMETAJUIOB TOCPEACTBOM YPaBHEHUM pEaKIuid

34 3HaueHue CooOmiennst ~ yyammxcss O  OJKU3HHM,  Hay4dHo# |OmpenensTh UCTOYHUKY XUMHYECKON HH(pOpMAaIIu.
MIEPUOANYECKOTO u obmiecTBeHHOM aearenbHocTu JI. . MenneneeBa [Tonyuats HeoOXOAMMYIO HWHGOPMAILIMIO U3 PA3TUYHBIX
3aKOHA HWCTOYHUKOB, aHaJIM3UPOBATh eé, 0hOopMIIATH

Y IIEPUOINYECKON
CUCTEMBI
XUMHYECKHUX
JJIEMEHTOB

. . MenneneeBa

MH(OPMALIMOHHBIA MPOJYKT, IPE3eHTOBaTh €ro, BECTH
Hay4YHYI JMCKYCCHIO, OTCTaUBaTh CBOIO TOUYKY 3pEHUS WIU

KOPPEKTHPOBATh €€

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBHUTCILHBIC pcaknuu (8 I-I)
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35

HNounnags xumunueckas

CBA3b

Nonnast xwumuueckas cBsizb. HoHbI, o0pa3oBaHHBIE

aToMaMH MCETAaJlJIOB u HEMCTAJJIOB. CxeMsbl

oOpa3oBaHMsi MOHHOM  CBS3UM  JUIi  OMHApHBIX

coequHeHnil. MoHHas KpuUcTaUIMYecKas pemeTka U
¢u3nuecKkue CBOWCTBA BEIIECTB C OJTHUM THIIOM
peméTku. [TorsTue o GopMyIbHON eMHNIIE BEIIECTBA.
JlemoncTpanuu. Buneopparmentsl u cnaiasl «MoHHas
XHMHYECKas CB3b». KoOJIeKIus BEIIECTB ¢ MOHHOM
XUMHYECKOH Mogemn

CBA3BIO. HOHHBIX

KpUCTATNINICCKUX pCIIIéTOK

OOBSACHATD, UTO TAKOEC NOHHAS CBSI3b, HOHBI.
XapakTepu30BaTh MEXaHU3M 00Pa30BAHMS HOHHOW CBSI3H.
CocTaBiaTh cxeMbl 00pa30BaHUsI HOHHOW CBS3H.
Hcnonb30BaTh 3HAKOBOE MOJIETMPOBAHUE.

Omnpenensars TUI XUMUYECKOU CBSI3U 10 (hOpMYJIie BEIIeCTBRA.
[IpuBOAMTE IPUMEPHI BELIECTB C HOHHOM CBSI3bIO.
Ycra"naBnuBaTh NPUYUHHO-CIEACTBEHHBIE CBSI3M  MEXIY
COCTaBOM BEUIECTBA M BHJIOM XMUMHUYECKOH CBS3H, MEXIY
WOHHOW CBA3BI0 U KPUCTAJUIMYECKUM CTPOCHHUEM BEILIECTBA,
MEXKJYy KPUCTAUIMYECKUM CTPOCHHMEM BEIIECTBA U €ro

(I)I/ISI/I‘IGCKI/IMI/I CBOMCTBaMH

36

KosanenTnas

XUMHNYECKaA CBA3b

KoBaneHTHass Xxumudeckas CBA3b. OJIEKTPOHHBIE
U CTpYKTypHBIEe hopmyssl. BanentHocts. KoBanenTHas
HenoJisipHasi cBsi3b. CxeMbl 00pa30BaHUs KOBaJEHTHOMN
CBSI3W B OWHApHBIX COEJUHEHUAX. MoneKynspHas
Y aTOMHasl KPHUCTAJUIMYECKUE PEIIETKH, M CBOMCTBA
BELIECTB C 3TUM THUIIOM PEUIETOK.

clanabl

HlemoncTpauuu.  Bugeodparmentsl  u

«KoBaneHTHas XHUMHUYCCKas CBA3b». KOHHCKL{I/IH

BCIICCTB MOJICKYJIDHOI'O W AaTOMHOI'0 CTPOCHHA.

MOJIGHI/I MOJICKYJIAPHBIX 1 aTOMHBIX KPUCTAJNIMYCCKUX

OOBACHATH MOHATHUS «KOBAJIEHTHAS CBA3bY, «BAJIEHTHOCTHY.
CocTaBnaTh cXxeMbl 00pa30BaHUs KOBAJEHTHON HETOJISIPHOM
XUMHYECKOU CBSI3U.

Hcrnonbs30BaTh 3HAKOBOE MOJIETIUPOBAHUE.

OnpenensTh TUI XUMHUYECKON CBSI3U MO (pOpMYIIe BEIIeCTBa.
[IpuBOAUTE IPUMEPHI BELIECTB C KOBAJIEHTHOM CBS3BIO.
VYcraHaBnmMBaTh PUYMHHO-CIEACTBEHHBIE CBSI3H  MEXIY
COCTaBOM BEULIECTBA U BHUJIOM XUMHUYECKON CBS3H, MEXKIY
KOBAJICHTHOM CBA3BI0 U KPUCTAUIMYECKUM CTPOCHUEM

BCIICCTBA, MCXKAY KPUCTAUIMYCCKUM CTPOCHHUEM BCUICCTBA U
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peiérox ero (pu3MYeCKUMH CBOMCTBAMHU
37 KoBanenrtHas DNeKTPOOTPUIIATEIIEHOCTb. Psan |OOBSICHATD TOHSTHS «KOBAICGHTHAs IOJSIpHAs  CBS3bY,
HEeTIOJIsIpHast AJIEKTPOOTPHULATENbHOCTH. KoOBasieHTHast HEMOIsApHAast |«3JIEKTPOOTPULIATEIHLHOCTDY, «BO3TOHKaY, WIN

Y MOJIsIpHas

XUMHNYCCKas CBA3b

U NOJIsIpHAst XuUMUYeckass CBsi3b. Jumonb. Cxembl

o0pa3oBaHUs KOBAJICHTHOHN HOJIAPHOU CBA3U
B OMHApHBIX COEIUHEHUsAX. MoJeKysipHas U aTOMHas
KPUCTAJLINYECKUE PEIIETKA, M CBOMCTBA BEILLECTB
C OTUM THUIIOM PEIIETOK.

JemoncTpanuu. Moaenn MOJIEKYJISPHBIX M aTOMHBIX

KPpUCTAJUIMICCKUX peH_IéTOK

«CyOomuManus».

CocraBisaTh cxembl 00pa30BaHUS KOBAJIEHTHOM MOJSPHOM
XUMHYECKOH CBS3H.

Hcnonb30BaTh 3HAKOBOE MOJEIUPOBAHUE.

XapakTepu3oBaTb ~ ME€XaHHU3M  OOpa3oBaHHs  HOJSPHOU
KOBAJICHTHOM CBSI3U.

OnpenensaTh TUI XUMUUYECKON CBSI3U O (pOpMYIIe BEIIECTBa.
IIpuBOAUTE IIpUMEpPBI BEILIECTB C KOBAJIEHTHOM IOJISPHOU
CBSI3BIO.

VYcraHaBiIuBaTh NPUYUHHO-CIICCTBEHHBIE CBSI3M  MEXKIY
COCTaBOM BELIECTBA U BHUJIOM XUMHUYECKON CBSA3H, MEKIY
KOBAJICHTHOM CBA3BI0 U KPUCTAJUIMYECKUM CTPOCHUEM
BEILIECTBA, MKy KPUCTANINYECKUM CTPOCHUEM BELIECTBA U
ero pU3NYECKUMHU CBOMCTBAMHU.

COCIMHEHUH IO

CocraBisaTh OMHApPHBIX

bopmyIbl
BAICHTHOCTH M HAaXOJHWTh BAJCHTHOCTH OJJIEMEHTOB TIO

dbopmysne OMHAPHOTO COETMHEHUSI.
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Hcmonns30BaTh MaTCpraJIbHOC MOJCIMPOBAHUC

38 Merannunueckas Merammnueckass XUMUAYECKas CBA3b W Merayuinueckas |OOBACHATH, UYTO TAKOE METAJUTMYECKAast CBA3b.
XUMHUYECKasl CBS3b KpucTtajmmieckas pemérka. Cpolictsa BemecTs ¢ 3tuM |CocTaBIsATh CXEMBI o0Opa3oBaHus METAJTINYECKON
TUNIOM pPEIIETKH. EnuHas npuposa XHUMHUYECKUX |XMMHUYECKOH CBS3H.
CBSI3EH. Hcnonb30BaTh 3HAKOBOE MOJEIUPOBAHUE.
JemoncTpauuu.  BupgeodparmMeHTsl W chaiael | XapaKTepu30BaTh MEXaHHW3M OOpPa30BaHHS METAJUIMYECKON
«Meramnuyeckass XUMHMUYeCKas CBs3b». Kosulekuus |CBS3H.
«MeTausl U CIUIaBBI». OnpenensaTh TUI XUMUUYECKON CBSI3U O (pOpMYIIe BEIIEeCTBa.
JlaGoparopHble onbIThl. 29. W3rortosinenue mozenu, |[IpuBoauTh NpUMEpHI BEMIECTB C METAJUIMYECKOM CBS3bIO.
WUTIOCTPUPYIOIIEH  OCOOCHHOCTH  METaJUTMYeCKOH |YCTaHaBIMBATh NPUYHMHHO-CIEICTBEHHBIE CBA3H MEXKIY
CBSI3U COCTaBOM BEIIECTBA U BUJOM XUMHMUYECKOH CBSI3H, MEXIY
METAJUIMYECKOU CBA3BI0 U KPUCTAJUIMYECKUM CTPOCHUEM
BEIL[ECTBA, MKy KPUCTANINYECKUM CTPOCHUEM BELIECTBA U
ero U3NYECKUMHU CBOMCTBAMHU.
Hcrnonbs30BaTh MaTepuaabHOE MOIEIUPOBAHUE
39 Crenenb okucnenust |CreneHb okucieHus. CpaBHeHue creneHu okuciaeHus | OOBICHATH MIOHATUSA «CTEIEHb OKHUCIICHUSD,
Y BAJICHTHOCTH. [IpaBuia pacuéra CTEIICHEN |«BAJICHTHOCTHY.

OKHUCJIEHUS TT0 (OpMYyJIaM XUMHYECKUX COSTUHEHUIN

CocraBnate (Hopmyibl OMHAPHBIX COCTWHEHUN HA OCHOBE
o01rero crmoco0a uX Ha3BaHMIA.

CpaBHI/IBaTB BaJICHTHOCTDb M CTCIICHb OKHMCJICHUS.
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PaccunTriBaTh CTCIICHU OKHCJICHUA 10

dbopmynam

XUMHUYECKHUX COCOUHEHUN

40

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJILHBIE

peakiuu

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknum.

OnpeneneHne  CTENEHEH  OKUCIICHHS  JJIEMEHTOB,
00pa3yIolIMX BEIIECTBA pa3HBIX KJIACCOB. Peakiuu
obMeHa u

HMOHHOTI'O OKHCJIMTCIBHO-

BOCCTaAaHOBUTCIIBHBIC pCaKIuu. OxHCIUTEIb

H BoccTaHOBUTENb. OKHCIEHHE W BOCCTAHOBJICHHE.

CocraBnenue ypaBHEHUM OKHCITUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI METOJOM 3JIEKTPOHHOTO
Oayranca

JemoHcTpanuu. B3aumoneicTtBue UMHKAa € CEPOU,
consiHOM kucnotod, xyopuaoMm Meau(Il). Topenue
Maraus. BzanmoielicTBre XJIOPHOM U CEPOBOIOPOAHOM

BOJIBI

OOBACHATE IOHATHA «OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE

peakuum», «OKUCIIHUTEIbY, «BOCCTaHOBUTEIIbY,
«OKHCIICHHEY, «BOCCTAHOBIICHUE.

KnaccupumupoBarh XUMHYECKHE pEAKIU 10 MPU3HAKY
WU3MEHEHHUs CTEIICHEW OKUCIIEHUS SJIEMEHTOB.

Onpenenars OKHUCIUTENb W BOCCTAHOBUTEND, IPOLIECCHI
OKHCIICHUS U BOCCTAHOBJICHUS.

Hcmons30BaTh 3HAKOBOE MOACIIUPOBAHUC
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Howmep OCHOBHOE COJIep>KaHUE
Tema

XapaKTepI/ICTI/IKa OCHOBHBIX BUIAOB ACATCIPHOCTH Yy4YalllUXCs

(Ha ypOoBHE y4EOHBIX JICHCTBHIA)

[ToBTOpeHUE 1 0600IIIEHNE CBEICHUH TI0 KypCy 8 Kilacca. XUMUYECKUE PEaKIIHH

1 Knaccudukanms bunapnsie coenunenusi. Okcuapl coseodpasyromnme u
HEOPraHUYECKUX HecoJeo0pasyromue.
BCIICCTB i X |aM(OTEpHBIC THUIPOKCHUIBI,
HOMEHKJIaTypa KUCJIOTHL. Cpennue,

KOMIIIICKCHBIC COJIN.

'mapokcuapl:  OCHOBaHUS,
KHCIIOPOJICOICpKAIINC
OCHOBHBIE,
Hemonctpanmu. O3HaKOMJIGHHE C  KOJUICKIUSIMH
METAIOB W HeMmeTauioB.  (O3HAKOMJICHHE

KOJJIEKITMSIMH OKCHUJIOB, KHCJIOT M COJIEH

XapakTepu3oBaTb  OKCHJBL, THIPOKCHIBI (OCHOBaHUS,
amdoTepHbIe THIPOKCH B, KUCIOPOACOICPIKAIINE KUCIIOTHI)
U COJIM IO IUIaHY: COCTaB, CIIOCOOBI 00pa3oBaHMs Ha3BaHU,
XapaKTepHbIC CBOWCTBA U MOJTyUYCHHUE.

KnaccuduuumpoBars OKCHABI, THIPOKCHIBI (OCHOBaHWS,

amdoTepHbIe THIPOKCHBI, KUCIOPOACOAePIKAIINE KUCIOTHI)
Y COJIM TIO PA3JIMYHBIM MIPU3HAKAM.
YMmern IOATBCPKIAATH XApaKTCPUCTHUKY OTACIBbHBIX
npefcTaBuTeNell  KJIacCOB  HEOPraHWYECKHUX  BEIIECTB
YPaBHEHUSIMU COOTBETCTBYIOLIUX PEeaKLUH.

PackpbIBaTh TEHETHUYECKYIO CBsI3b MEXIy KJIacCcaMH

HEOPraHWYECKUX COCIUHEHUN

2 Knaccudukanus OO6o0uieHne CcBeACHUH O XMMHUYECKHX pPEaKLUsX.

xumudecknx peakuuid |Knaccudukarus XUMHYECKAX
10 pPa3IUYHBIM [pa3IMYHBIM OCHOBAaHMSM: TIO COCTaBY H YHCITY

OCHOBaHUSAM pearupyromux 1 - 00pa3yoLIMXCcs

OOBACHATh TOHATHSA «XUMHUYECKas peaknus», «pPeaKkunuun
COCAUHCHUS», KPCAKIIUN PA3JIOKCHHUA», KPCAKIIUN 06MCH8.)),
«peaKkuuu 3aMCIICHUA, «p€akunuun HeﬁTpaHH3aHHH)>,

(OK30TCPMUUCCKUE pEaKkumn», OHAOTCPMUUCCKUC
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TEIIOBOMY 3P QEKTy, MO arperaTHOMy COCTOSIHHIO

pearupyrommx BEMmEeCTB, MO OOpPaTUMOCTH, IO

W3MEHEHUIO CTEIEHEH OKHCIEHHS DJIEMEHTOB, IO
HCITOJIb30BAHUIO KaTaIM3aTopa.
B3aumoneiictBue

JlaGopaTopubie  ombIThL. 1.

amMMuaka U xjopoBojgoponaa. 2.  Peakuus

HerTpanu3anuu. 3. Habmonenue TemioBoro dddexra
B3aumonelictBue

peakuuu  HeuTpanmuzauuu. 4.

cepHoil kucnotel ¢ okcuaoM mMeau(Il). 5. Paznoxenue

peakum»,  «oOpaTHMble  peaKkIuW»,  «HEOoOpaTUMbIE
peakuun», «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMN,
«TOMOTEHHBIE  peaKLHUH»,  «TEeTEePOreHHbIC  peaKL»,

«KaTATUTUYECKUE PEAKINN, «HEKATATUTHUECKHE PEAKIIUI,
«TeTUIOBON 2P PEKT XUMHUUYECKON PeaKIium».
KnaccudunupoBaTh XUMHUECKHE PEAKIUU O Pa3TUYHBIM
OCHOBAHHSIM.

OmnpenensaTb OKHUCIUTENb U BOCCTAHOBMTENb, IPOLECCHI

OKHCJICHHSA U BOCCTAaHOBJICHHA.

MEepoKCUIa BOJAOPOJIa C TOMOIIbIO  Karanasbl |HabmrogaTh M ONMMCHIBATH PEAKIMM MEXY BEIIECTBAMHU C
KkapTodens MOMOIIBIO PYCCKOTO (POTHOTO) S3bIKA U SI3bIKA XUMHUH
[Tonsitue o ckopoctu |[loHATHE O CcKOpocTH XUMHUYecKoW peakuuu. |OOBACHATD, UYTO TAKOE «CKOPOCTh XUMHYECKON PEeaKIIHM.

XHMHYECKOM pEaKLru.

Karanus

®DakTOphl, BIMSIIONIME HA CKOPOCTh XUMHUYECKHX
peakiuii: MpUpoJa pPEarupyroIrux BeEIIECTB, HX
KOHILIEHTpalus, TeMmeparypa, TI0Ia1b

CONPUKOCHOBEHMSI, HAIMUUE KaTanu3aropa. Karanus.
JlemoHcTpanuu. 3aBUCUMOCTb CKOPOCTH XUMHYECKON
peakuuu OT TPUPOJBl PEarupyrolux BElIECTB.
3aBUCHUMOCTb CKOPOCTHM XHMMHUYECKOW pEeakluu OT
KOHLIEHTpaluu

pearupyomumx BELIECTB.

3aBHCHMOCTD CKOpPOCTH XUMHYIECKOM p€akuuu OT

AprymMeHTHpoBaTh BbIOOp €AMHUI U3MepeHus V.
YcTaHaBnuBaTh MPUYUHHO-CJIIEICTBEHHBIE CBSI3U  BIIMSIHUS
pa3INYHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKHUX PEaKIHil.
Habmtogate ¥ onmMchIBaTh peaklUM MEXJY BEIIECTBAMU C
TIOMOIIIBIO PYCCKOTO (POIHOTO) sI3bIKA U SI3bIKa XUMUU
[IpoBomUTE  OMBITHI,

MOATBCPKIAAIOIIUEC 3aBUCHUMOCTB

CKOpPOCTH XUMHYSCKOU pCaKknun OT Pa3JIMIHBIX (I)aI(TOpOB
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MJIOIIAU COMPUKOCHOBEHUSI PEarnupyronux BEIIECTB
(«kunsmMi cnoit»). 3aBUCUMOCTh CKOPOCTH XUMHYE-
CKOM peaklUMd OT TeMIepaTypbl pearupyromux
BEIIIECTB.

JlaGopaTopHbie ONbITEL. 6. 3aBUCUMOCTH CKOPOCTHU
XUMUYECKOW pPEeaklMH OT MPHUPOJIBI PEearupyrommx
BEIIECTB HAa IMpPUMEPE B3aUMOJEUCTBUS PACTBOPOB
THOCY/b(aTa HATPUS U XJopuaa O6apus, THOCyIb(haTa
HaTpUs U COJISIHOM KHUCJIOTBHL. 7. 3aBUCHUMOCTb
CKOPOCTH XHUMHUYECKOW pEaKkuuu OT MPHUPOIBI
METAIJIOB MpPH WX B3aUMOJCHCTBUU C COJISTHOM
KHCJIOTOM. 8. 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOU
peaKIu OT MPHUPOJLI KUCIOT MPH B3aUMOJECHCTBUU
ux ¢ okenmesoM. 9. 3aBHCHMOCTh  CKOPOCTH
XUMUYECKON peakuuu oT temneparypsl. 10.
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM peakluuu OT
KOHIIEHTpPAllUd  PEarupyrolux  BEIIECTB. 1.
3aBUCHMOCTh CKOPOCTH XUMHYECKOW pEakluh OT
MJIOIIA M COIPUKOCHOBEHUSI PEAarupyIOLIMX BEIECTB.
12. 3aBUCUMOCTH CKOPOCTH XMUMHYECKOU pEaKINH OT

HaJIM4YKWA KaTajiu3aTopa




57

XUMHYECKUE peakllui B pacTBOpax

4

:‘)J'IeKTp OJINTHYCCKaA

Jucconuanusa

[TonsiTie 00 AIEKTPOIUTUYECKOW JUCCOIHAIINH.
ONEKTPONIUTBl W HEDJIEKTPOJIUTHL. — MexaHusm
JIUCCOIHAIAN 3JEKTPOJIUTOB c pa3IUYHBIM
xapakTepoM cBsizU. CTENeHb SJIEKTPOJIUTHUYECKON
nuccorani. CHIIbHBIE U CJIa0bIC SJIEKTPOJIMTHI.
Hemonctpauuu. McneiTanue  BemecTB © - HX
pacTBOPOB Ha IEKTPONPOBOTHOCTH

JlaGopatopubiii  ombIT. 13. Jluccommarusi ciraObIx

QJICKTPOJIMTOB Ha ITPHUMECPEC YKCYCHOﬁ KHCJIOTBI

XapaKTepI/ISOBaTB IIOHATHUA (QIICKTPOJIUTHYECCKAA
aucconuanusi», «QJICKTPOJIUTBD), «HCIJICKTPOJIUTED.
YcranaBiauBaTh MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCKIAY
HpHpOI[OfI QJICKTPOJIUTA U CTCIICHBIO €T'0 JHUCCOLUALIUU.
YcraHaBiauBaTh MNPUYIUHHO-CIICACTBCHHBIC CBIA3U MCKIAY
THUIIOM XHMHWYECKOM CBS3U B QJICKTPOJIUTC U MCEXAHU3MOM

€ro aucconuanumu
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OCHOBHBIE TTOJIOKEHUSA
Teopuun
IEKTPOIUTUYCCKOM

nuccormaruu (TO/)

OCHOBHBIE TIOJIOKEHUSI TEOPUU BJIEKTPOIUTUYECKOU

mucconumanuu.  Krnaccudukamuss WOHOB U UX

cBoiictBa. KuCIOTBI, OCHOBaHMS UM COJIM Kak
anexkTponuThl. X kinaccudukanus u quccouuanusi.

JlemoHcTpauuy. 3aBUCUMOCTb 3JIEKTPOIPOBOAHOCTH
YKCYCHOM KHUCJOTBI OT KOHUEHTpauuu. JIBHykeHHE

OKpPAIICHHBIX HOHOB B 3JICKTPUYCCKOM II0JIC

XapaKTemeBaTL IIOHATHA «CTCIICHb JUucCconuanumny,

«CHJIbHBIC SJICKTPOJIUTBI», «ca0bie OJICKTPOJIUTHI»,
«KaTHUOHBI», KaHUOHBI», «KHUCJIOTBI», KOCHOBAHHI», «COJIN».
CocTraBiaTh YpaBHCHHA BHeKTpOHHTquCKOﬁ Jucconnanmumn

KHCJIOT, OCHOBAHMI U COJICH.

WimoctpupoBaTh  NMPUMEpPAMH  OCHOBHBIE  ITOJIOKECHUS
TEOPUU BJIEKTPOIUTUYECKON JUCCOLUALINH.
Paznuuats KOMITOHEHTHI JI0KA3aTeJIbCTB (Te3ucos,

apryMeHTOB U (JOPMBI JJOKa3aTEIbCTBA)

XMUMHYECKHE CBOUCTBA
KHUCJIOT KakK

IIEKTPOIUTOB

O6H_[I/Ie XUMHYECKHE CBOMCTBAa KHCIIOT: HM3MEHEHHE

OKpacKH UHJUKATOPOB, B3aUMOJICHCTBUE c
METaJUIAMH, OKCHJIaMH U THIPOKCUAAMHU METAJUIOB U
comsiMu. MonekynspHble M HOHHBIE (IIOJIHBIE H
COKpAIllEHHbIE) YypaBHEHHUs peakiuil. XuMuyeckunt
CMBICJI ~ COKpAILlEHHBIX  YpPaBHEHHUW. Y CIOBUSA
[IPOTEKaHUsl PEaKLMh MEXKIY DIEKTPOJMTAMHU JI0
KOHIIA. Ps11 akTHBHOCTH METAJIIIOB.

JlaGopatopubie ombiThl. 14. M3MeHeHue OKpacku

WHJIUKATOPOB B KHCIOTHOM cpene. 15. Peakuus

XapakTepu3oBaTh OOIIME XUMHUYECKHE CBOICTBAa KHUCIOT C
MO3ULIUHA TEOPUH DIIEKTPOJIUTUUECKON TUCCOLUALUN.
CocTaBnTh MOJIEKYJISIpDHBIE, TIOJIHBIE M COKpalll€HHbIE
VMOHHBIE YPaBHEHHUS PEAKIUI C y4aCTHEM KHCJIIOT.
AprymMeHTHpOBaTh BO3MOXHOCTb TNPOTEKAaHUS pEaKLUUul C
y4acTHEM KHUCJIOT Ha OCHOBe IpaBuia bepromie u psaa
AKTUBHOCTHU METAJLJIOB.

[IpoBouTH XUMHUUYECKUE

ONBITHI,  MOATBEPKIAIOIINE

CBOWCTBAa KHCIIOT, C COOJIFOICHHMEM TPaBUJ TEXHUKH

0€30I1aCHOCTH.
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HEUTpalM3alMi pacTBopa IIEIOUYM  PA3TUUYHBIMU
kucinoramu. 16. Ilonyuenune rugpokcuna menu(ll) u
€ro B3aUMOJICHCTBUE C PA3JIUYHBIMU KUCTOTaMu. 17.
BzaumoneiicTBue

18—20.

CHJIBHBIX KHCJIOT C OKCHJIOM

meau(Il). B3aumozeicTteue KuUCIOT C

metasmamu.  21. KauectBeHHass ~— peakuuss — Ha
kapOoHaT-uoH. 22. [lonydenue cTyaHsS KpEeMHHEBOM
kuciothl. 23. KauecTBeHHasi peakuuss Ha XJIOPHUI-

WIN CyNb(aT-HOHBI

Habniogate W ONUCHIBATH PEAKIHMU C YYaCTHEM KHCIOT

C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U A3BIKA XUMHUHU

XUMHYECKHE CBOUCTBA
OCHOBaHUH KakK

SJICKTPOJIHUTOB

OOmue XUMHYECKHUE CBOMCTBA IEeJI0YE:

B3aUMO/ICHCTBUE c KHCJIOTaMH, OKCUJaMU
HEMETaJJIOB, cosiMH. OOIIMe XUMHUECKUE CBOICTBA
HEpPaCTBOPUMBIX OCHOBAaHUW: B3aUMOJECUCTBUE C
KHUCJIOTaMH, pa3JioKeHHEe IPU HarpEeBaHUU.

JlaGopatopHble omnbIThl. 24. M3MeHeHue OKpacku
WHIUKATOPOB B IIEJIOYHON cperne. 25.
B3aumopeiicTBre 1menodeit ¢ yriieKuciabiM ra3om. 26.
KadecTBeHHast peakiust Ha KaTHOH aMMOHHS. 27—28.

[Tonryuenune rugpokcuga meau(ll) u ero pasnoxenue

CocTaBnaTh MOJEKYJISpPHBbIC, TIOJHBIE U COKpAIIEHHBIE
MOHHbIE YPaBHEHHSI peaKlUi ¢ y4acTHEeM OCHOBaHUH.
ApryMEHTHpPOBAaTh BO3MOKHOCTh NPOTEKaHUsl pPEAKUUN C
y4acTUEM OCHOBAHUI Ha OCHOBE npaBwia beproiuie.
HpOBO}II/ITL OIIBITHI, MMOATBCPKAAIOIIUEC XUMHUYCCKUEC
CBOMCTBa OCHOBaHUU, C COOJIOJCHHEM TMPaBHJI TEXHUKH
0€30MacHOCTH.

Ha6J'IIOI[aTI) M OIIMCBIBATH PCAKIHMU C YYaCTHUEM KHCIIOT C

TTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUH

XMMHYECKHE CBOUCTBA

coiei KaK

OO0mue XUMUYECKHEe CBOWMCTBA CpPEAHHX COJICH:

B3aMMOJCHCTBHE C KUCIIOTaMH, IIEJI0YaMHU, COJISIMH 1

XapakTepu3oBaTh OOIIME XMMHUYECKHE CBOMCTBAa COJEH C

MTO3HUIMI TEOPUH HIIEKTPOJMTHYECKON TNCCOUALIUN.
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IIEKTPOJIUTOB

MeTajulaMu. B3auMOJIeWcTBUE KHCIBIX COJIEM CO

IEeJI0YaMHU.
JlaGopaTopuble  ombIThl.  29.  B3aumopeiicTtBue
kapoonatoB ¢  kucimotamu. 30. Ilomyuenue
ruapokcuaa  xenesa(lll).  31. BsaumopeiictBue

xKenesa ¢ pactBopoM cyibdara meau(1l)

CocTaBndTh MOJIEKYJISIDHBIE, IIOJIHBIE M  COKpalllEHHBIE
HMOHHBIEC YPaBHEHUS PEAKLIUN C y4aCTUEM COJIEH.
AprymMeHTHpOBaTh

BO3MOXHOCTb IIPOTCKaHUA pCaKHI/Iﬁ

C y4aCTuEM CoJIel Ha OCHOBE IMpaBujia BepTOJ'IJ'IC.

[IpoBOAUTH  OMBITBI, HOATBEPKIAIOLIME  XUMUYECKUE
CBOMcTBa coieil, c coOMoAeHUEM TpaBUI TEXHUKH
0€30MMaCHOCTH.

Ha6J’IIO,Z[aTB U OHNHUCBIBATH pPCEaKHUU C YYACTUCM coJiei

C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SA3bIKA XUMUU

9 [Tonsitue o rugponuse |I'maponns kak 0oOMEHHOE B3aMMOJEHCTBHE coJiel ¢ |YCTaHaBIMBAaTh 3aBUCHMOCTb MEXJIY COCTaBOM COJIU H
cojei BOJOM. ['MAponu3 coiaM CUIIBHOTO OCHOBAaHMS M |XapaKTepoM €€ I'MIpOJIn3a.

cimaboit  kucaoTel.  I'maponu3  comum  cnaboro |AHamM3UpOBaTh Cpely  pacTBOpa COJIM € [OMOIIBIO
OCHOBaHMS M CWJIBHOM KHUCJIOTBL. BoAOpOoaHBIN |MHIMKATOPOB.
nokazarens (pH). [IporHo3upoBate THII THAPOIN3A COIM HA OCHOBE aHAIN3a €€
HemoncTpauuu. OnpezneneHue Xapakrepa cpeabl B |(HopMyIbl
pacTBopax coJiei

10 [Ipaktuueckass pabota |CBOicTBa KHUCJIOT, OCHOBAaHHMM, OKCHUIIOB M coOJjel |[YMeTh oOpamarbcsi ¢ Ja0OpaTOpHBIM 000pYyI0BaHHUEM

1. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a1ay4 o TEME

«DNEKTPOIUTHIECKAS

B CBCTC TCOpUU BHCKTpOHHTHqCCKOf/'I JAucconmruanumn
u Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OKHCIIHUTCIBHO-

BOCCTAHOBUTCIIBHBIX PCAKOUAX

" HarpeBaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBHUH

C TpaBUJIAMH TEXHUKH OE€30MaCHOCTH.
Habmronats cBOMCTBA AIEKTPOITHUTOB.
HaOmromate ® = OOHKCHIBATH

p€aKkuuu C ydyacTuem
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JUCCOLNaliv»

QJICKTPOJIUTOB € MOMOIIBKO CCTCCTBCHHOI'O (pYCCKOI‘O HNJIn
pOI[HOI‘O) S3bIKa U A3bIKa XMMHH.

@opMyIUpoBaTh BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOTO

JKCIEpUMEHTA
11 O060011eHre U cUCTeMaTU3alus 3HAHUN TI0 TeMe « X MMHUYECKUE PEaKIH B PACTBOPAX AIIEKTPOIHUTOBY
12 KonrponbHas pabora 1 no Teme «XuMHUUECKUE pEaKUU B PaCTBOPAX IEKTPOIUTOBY

HemeTtannel 1 ux coeuHEHUS

13

OO0mas
XapaKTEePUCTHKA

HEMCTAIIOB

CTpOGHI/IC dTOMOB HEMCTAJIZIOB M HX IIOJIOXKCHHC B

MIEPUOINYECKOMN CHCTEME. Pan
3JIEKTPOOTPHUIIATETHHOCTH. Kpucrammmaeckue
pemETKH  HEMETa/NIOB —  IPOCTBIX  BEIECTB.
®usnyeckue  cBolicTBa  HeMmeTraioB.  OOmme

XUMUYECKHE CBOWCTBA HEMETAJUIOB: OKHUCIUTEIbHBIC
Y BOCCTAHOBUTEJbHBIE.

Hemonctpauuu. Komnekuust HemeramoB. Mogenu
KPUCTAJUTMYECKUX PEHIETOK HEMETAJUIOB: aTOMHbBIE U
MoJIeKyJIsspHbIe. O30HATOP M MPUHIIUIBI €70 PabOTHI.
l'opeHue mpocThIX BEIIECTB — HEMETAIOB: CEpHI,

docdopa, IpeBeCHOTO YIiIs

OOBACHATH, UTO TAKOEC HEMETAILIEL.

XapakTepu3oBaTh XUMHUYECKHE DJIEMEHTHI — HEMETaJUIbl U
CTpoeHHE, (PU3NYECKHEe M XHMHYECKHE CBOMCTBA IMPOCTHIX
BEILIECTB — HEMETAJIOB.

OOBACHATE

3aBUCHUMOCTbH OKHCJIIUTCIBbHO-

BOCCTAaHOBHUTCIIBHBIX CBOICTB (I/IJ'II/I MNpeaACKa3bIBaATh

CBOMCTBA) DJIEMEHTOB-HEMETAIJIOB OT MX TIOJOKEHUS B
NEePUOIUYECKOM  CHUCTEME  XUMHUYECKHX  DJIEMEHTOB
. . MeHnneneena.

YcraHaBIuBaTh MNPUYIUHHO-CIICACTBCHHBIC CBIA3U MCKIY
CTPOCHHEM  aTOMa,  XMMHYECKOM  CBSI3bl0,  THIIOM
KPUCTAJUTMYECKON PEIIETKM HEMETAIIa U €T0 COSUHEHUN U
(u3MYeCKUMH CBOWCTBaMU JAaHHOTO HEMeTalla M €ro

COCTUHEHUN.
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Jloka3piBaTh  OTHOCHUTENBHOCTh IMOHATHH  «METALD» U
«HEMETAII»

14 Ob6mas ['anmorensl, cTpoeHHE HMX AaTOMOB U MOJIEKYN. |XapakTepu3oBaTh CTpOeHHUE, (U3MUECKHEe U XUMUYECKHE
XapaKTEPUCTUKA @u3nyeckue M XUMHUYECKHME CBOMCTBA TajOT€HOB. |CBOWMCTBA, IMOJYYEHUE U IMPUMEHEHHUE TAJIOTEHOB B IUIAHE
3JIEMEHTOB VIIA- |3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB TaJIOTC€HOB B |00IIEro, 0COOCHHOTO W SMHIUYHOTO.

TPYIIIBl — TAJIOTE€HOB  |3aBUCUMOCTH OT MX IOJIOKEHUS B NEPUOJWYECKOM |YCTaHABIMBATH MPUYMHHO-CIEACTBEHHBIE CBS3H MEXKIY
cucrteMe. HaxoxaeHue rajaoreHoB B MPUPOJAE M HMX |CTPOCHHMEM  aToMa,  XUMHUYECKOM  CBSI3blO,  TUIIOM
nosyueHue. buonornyeckoe 3Hau€HUE U MPUMEHEHHE |KPUCTAILTUYECKONW PEMIETKH Y TallOTeHOB U (PU3MYECKUMH U
rajoreHoB. XMMHYECKUMH CBOMCTBAMU 3THUX BEILIECTB
Jemoncrpammu. OOpas3ipl TaloreHOB — MPOCTHIX
BEILLECTB. B3anmojelicTBre Tajlor€HOB C METaJJIaMU.
BriTecHeHne xmopom OpoMa WM MOAA U3 PaCTBOPOB
UX COJIeH

15 CoenuHenus ["amoreHOBOJOPOIBI M COOTBETCTBYIOIIME WM |XapaKTepHU30BaTh C HCIOJIB30BAHHEM PYCCKOTO (POIHOTO)
rajoreHoB KHUCTIOTHI: TIJIABUKOBAs, COJsiHAsi, OPOMOBOJOPOHAS, |A3bIKA U SI3bIKA XUMHUHU COCTaB, (PU3MUYECKHE U XUMHUYECKHE

nonoBogopoaHasi.  ['amorenmnapl.  KauecTBeHHBIE

peaKIII/II/I Ha TaJIOTCHUI-UOHBI. HpI/IMeHGHI/IG
COE€UHEHMH raJIOT€HOB.

Hemonctpauus. Komneknus npupoiHbIX COeTMHEHUM
xJjopa.

Pacmo3naBanune

JlaGopaTopHbIii OTIBIT. 32.

CBOMCTBa, TMOJy4eHHME M  TNPUMEHEHHE COEIUHEHHM
raJIOreHOB.

Ha3piBaTh coeMHEHUS TaIOT€HOB 110 (GOpPMYJIe U COCTABIATh
(opMyJIBI IO UX HA3BAHMIO.

VYcraHaBnMBaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3M  MEXITY

XUMHYECKOHN CBI3BIO U THIIOM KpI/ICTaJ'IJ'II/I‘—IeCKOI\/'I PEIICTKAU B
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TraJorcHua-uoHoOB

COCTMHEHUSIX TaJOT€HOB U (DM3MYECKMMH U XUMHYCCKHUMH
CBOMCTBAMU DTUX BEIIECTB.

HpOBOI[I/ITB , Ha6J'IIO,I[aTB u OITMChIBAThb XHUMHAYECKHM

OKCHEPUMEHT [0 PACIO3HABaHUIO TaJOrCHUI-UOHOB C
COOJTIOZICHHEM TTPABWJI TEXHUKHU 0€30MaCHOCTH.
BeImoaHsTh

pacuéTel IO XUMHUYECKUM (opmynam u

YpaBHCHUAM peaKHI/Iﬁ, IIPOTCKAOIIUX C y4qaCTueMm

COC,Z[I/IHGHI/Iﬁ rajJaorc¢HoB

16

[IpakTuyeckas pabora
2. N3yuyenue CBOMCTB

COJITHOHM KUCJIOTBI

ConsiHast  KUCJIOTa KAk CHJIbHBIA  DJIEKTPOJIUT.

Tunmanere p€akuu KUCJIOT, XapaKTCPHBIC JIA
COJITHOM KMCJIOTHI: BSaHMOHCﬁCTBHe C MCTaJlllaMu,
OCHOBHBIMH u

aM(l)OTepHLIMI/I OKCHUJIaMH,

OCHOBaHUSIMH U  aM(OTEpHBIMH TUJIPOKCHUJIAMHU,

consiMu. KauecTBeHHas peakius Ha XJIOPH/I-UOH

YMeTs oOpamarbess ¢ JIabopaTOPHBIM O0OPYIOBaHHEM U
HarpeBaTeIbHBIMUA PUOOPaMU B COOTBETCTBUH C MTPABUIIAMH
TEXHHUKHU 0€30MacHOCTH.

HaGmtonate cBoOMWCTBa 3JEKTPOJUTOB U IMPOUCXOAALINX C
HHUMU SIBJICHUH.
HabGmronate u  onMchiBaTh  peakluMd € y4acTHEM
ANEKTPOJIUTOB C MOMOIIBI PYCCKOr0 (POIHOro) s3blKa M
SI3bIKa XUMUH.

@opMynHMpoOBaTh BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO

JKCIIEPUMEHTA
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17 Ob6mas OOmas xapakrepuctuka syeMeHToB VIA-rpynmel |[laBaTh 0OHIyI0  XapakTEpUCTHKY aroMaMm, HpPOCThIM
XapaKTEepUCTUKA Cepa B mpupoje u e€ mnojgydeHue. AJUIOTPOIHBIC |BEUIECTBAM M COCIMHEHMSIM XaJbKOI€HOB B 3aBUCHUMOCTU OT
3JIEMEHTOB VIA- |Momudukanmuu cepbl ¥ HUX CBOMCTBA. XHMMHYECKHE |MX IMOJOKEHHUS B MEPUOANICCKON CHCTEME.

TPYIIIIbI — |cBOMCTBa Cepbl U €€ IPUMEHEHHUE. XapakTepus3oBaTh CTPOCHHE, AIOTPONHUI0, (U3UYECKUE U

xanbkoreHoB. Cepa JemMoHcTpanuu. B3aumopeiictBue cepbl C |XMMHYECKHUE CBOMCTBA, OJYYCHHE U IIPUMEHEHHUE CEPBI.

Metauiamu. ['opeHue ceprl B KUCIOPO/Ie VYcraHaBnuBaTh MPUYMHHO-CIICICTBEHHBIC CBSA3U  MEXKIY

CTPOCHHEM  aToMa,  XHUMHUYECKOM  CBSI3blO,  THUIIOM
KPUCTAJUTMYECKOM PEMIETKH Cepbl M €€ (U3MYECKUMHU U
XUMUYECKUMH CBOMCTBaMHU.
BoimonasaTe  pacu€rel 1o XUMHUYECKHM  dopMynamM U
YPaBHEHUSIM PEAKIIMii, IPOTEKAOIIUX C YYACTUEM CEPBI.
[IpoBoauTh, HaOMIOAATH W  OMNHUCHIBATH  XUMHUYECKUUN
SKCTIIEPUMEHT 10 TOPEHHUIO CEPhI Ha BO3AYXE U B KHCIOPOJIE C
coOJTI0ICHUEM TPABUII TEXHUKU 0€30MTaCHOCTH

18 CepoBonopon u |CepoBOAOPO: CTPOCHUE MOJEKYIbl, pU3NYECKUEe U |XapaKTepu30BaTh C HMCIOIb30BAHUEM PYCCKOTO (POTHOTO)
CynbGhuIbI XUMHYECKHE CBOICTBa, TMOJNIyueHHWE ¢ 3HAuU€HHUE. [sI3bIKa U S3bIKa XUMUU COCTaB, (PU3MYECKHE W XUMUYECKUE

CepoBogoponHass  kuciora. Cynpduael u  ux

3HaueHue. JIroMuHOPOPBHI.
Hemonctpauuu. Komnekius

Cynb(PUIHBIX  PY.

KauecrBennas pcaKknug Ha CYJ'IB(I)I/I,Z[-I/IOH

CBOICTBA, MOJIyYEHHE W NMPUMEHEHUE COEAMHEHHU Cepbl B
CTEIICHU OKHUCIIEHUS —2.

Ha3piBaTh coeariHEeHUs1 cepbl B CTENEHU OKUCIEHUS —2 MO
(hopMyIie U COCTaBIATH GOPMYIBI IO UX HA3BAHUIO.

CocTaBisATh MOJEKYISIPHBIE U NOHHBIE YPaBHEHHUsI PEaKIUi,
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XapaKTEPU3YIOIINE XUMUYECKUE CBOMCTBA COCIMHEHUI CEPbI
B CTETICHHU OKHUCIICHUS —2.

OnuceiBath IIPOLIECCHI OKHCJICHUSA-BOCCTAHOBJICHUS,
ONpPENENATh OKHCIUTEIb U BOCCTAHOBUTENb M COCTaBIIATH
JNIEKTPOHHBIA OallaHC B pEaKIUAX C YYacTHEM Cephl B
CTENIEHU OKUCITIEHUS —2.

VYcraHaBnuBaTh NPUYMHHO-CIIECTBEHHBIE CBS3M  MEXIY
XUMHUYECKON CBA3BIO U TUIIOM KPUCTAIUIMYECKOW PEIIETKU B

COCAUHCHUAX CCPbl U (1)I/I3I/I'-ICCKI/IMI/I n XUMHWYCCKUMU

CBOMCTBAMU DTUX COENMHEHUHN

19

Kucnopoaubie

COCAUHCHUS CCPhBL

Oxcun cepsl(IV), cepHucras Kuciaora, CylIb(UTHL
KauecTtBeHHas peakuus Ha CyIb(UT-HOH.
Okcun  cepoi(V]),

CepHasl KHCIIOTa, CyIb(aThl.

Kpucramnoruaparel. KauecTBeHHass peakius Ha

Cyib(aT-uoH.

Hemonctpanuu.  OOeciBedrMBaHUE  OKPAIIEHHBIX
TKaHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anmoneiicTBue  KOHIIEHTPUPOBAHHOW  CEPHOM

KUCTOTHI ¢ Menpto.  OOyriuBaHHE OpPraHUYeCKUX
BEILIECTB KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTOM.

JlaGopaTtopusbrit onbiT. 34. KauecTBeHHBIC peakiinyi Ha

3anuceiBaTh  (POPMyJBI  OKCHJIOB Cepbl, Ha3blBaTh HX,
ONMCHIBATh CBOICTBA HAa OCHOBE 3HAHMM O KHCIIOTHBIX
OKCHJAX.

XapakTepu3oBaTh C HUCIIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
S3bIKa M S3bIKA XMMHMH COCTaB, (U3UYECKHE U XUMHUYECKUE
CBOMCTBA CEPHON KHUCIIOTHI KaK AJIEKTPOJINTA.

CocTaBniaTh MOJNEKYJISIPHbIE U MOHHBIE YPAaBHEHUS PEaKIIHil,
XapaKTEPU3YIOLIUX XUMHUUECKHE CBOMCTBA CEPHON KUCIIOTHI.
Pacnio3naBatk cynb(ar-MOHBI.

XapakTepu3oBaTh € HCIOJB30BAHUEM PYCCKOTO (POIHOTO)

A3bIKa W S3bIKA XUMHH CBOWCTBA KOHLIEHTPHUPOBAHHOMN
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Cynb(haT-HOHBI

CEPHOI KUCIIOTHI KAK OKHCIUTEIS.

CocTaBiiTh ypaBHEHUS OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii METOJJOM AJIEKTPOHHOIO OaiaHca.

BoimonuaTe  pacy€rel Mo XUMHYECKUM (dopMyliaM U
YPaBHEHUSAM pPEaKLUll, MPOTEKAIOIINUX C Y4aCTUEM CEPHOMU
KHUCJIOTHI.

Ha6J’IIO,Z[aTB H OIIACKHIBATh XMMHUYCCKUN OKCIICPUMCHT

20 [Ipaktuyeckas pabora [CepHas KUCIOTa Kak CHJIBHBIM  3JIGKTPOJIUT. |YMETh oOpaliarhCsi C JIabOpaTOpHbIM 00OpYyIOBaHHEM U
3. Uzyuenme cBOHCTB |TUNHMUYHBIE pEaKIMH KHUCIOT, XapaKTEpHBbIC JUIs |HArpeBaTEIbHBIMH MPHOOpPAMH B COOTBETCTBUU C MPABHIIAMH
CEpPHOM KUCIIOTBI pa30aBIICHHON CEpPHOM KHUCIOTHI: B3aUMOJIEUCTBHE C |TE€XHUKH O0€30MaCHOCTH.

MeTaJulaMi, OCHOBHBIMU U aM(oTepHbIMU okcuamu, |HalmronaTh CBOMCTBA 3JIEKTPOIMTOB M IMPOUCXOJAIIUX C

OCHOBaHMAMU U aM(OTEpHBIMH TUIAPOKCHJIAMH, |HUMHU SBJICHUH.
consimu. KauecTBeHHas peakius Ha CyabdaT-uoH HaGmromate w  ommchiBaTh  peaklMl € y49aCTUEM
AJIEKTPOJIMTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU

POZHOTO0) S3bIKA U A3bIKA XUMHUHU.

@dopMynupoBaTh BBIBOJBI MO pe3ylbTaTaM IpPOBEAEHHOTO

HKCIIEPUMEHTA
21 Oomas OOmast xapakTepuCTHKa »dJeMeHTOB VA-rpynmsbl. |[laBaTh OOLIyI0  XapakTepUCTUKY aToMaM, HpPOCTHIM
XapaKTepUCTHKA A30T, CTpoeHHME aroMa M  MOJIEKYJIbl  a30Ta. |BEIIeCTBAM M COEIMHEHHSM 3JEMEHTOB VA-TpYIIbl B
XUMHUYECKHX dusnuecKkue u XMMUYECKHE CBOMCTBA M MPUMEHEHHE |3aBUCHMOCTH OT UX MOJIOKEHHUS B IEPUOTUUECKOM cCUCTEME.
3JIEMEHTOB VA- |a30Ta. A30T B Ipupoie U ero Ouonoruyeckas poib. | XapakTepu3oBaTh C HCIOJIb30BAaHHUEM PYCCKOTO (POIHOTO)




67

rpynnsl. A30T

Hemonctpauuu. Juarpamma «CocTaB BO3AyXay.

Buneodparmentst u cnaiias! «IItuusu 6azaps»

SI3BIKA U SI3bIKA XUMUU CTPOCHUE, (PU3HUECKUE U XUMUICCKUE
CBOICTBA, ITOJIyYCHHE U TPUMEHEHUE a30Ta.

Ha3wiBaTh coemuHeHust a3ora 1o (GopMylie U COCTABISIThH
(hopMyJIBEI IO UX HA3BAHMIO.

YcranaBnuBaTh MPUYMHHO-CICACTBEHHBIE CBA3H MEXIY
CTPOEHUEM aTOMa U MOJIEKYJIbI, BUJIOM XUMHUYECKON CBS3H,
TUMOM  KPUCTAUIMYECKONM  pemeéTku a3ora HW  €ro
(DU3UICCKUMH U XUMUYECKUMH CBOMCTBAMU.

BremoaaaTe

pacuéTel IO XUMHUYECKHM (opmynam u

YpaBHEHUSIM PEAKIIHMH, MPOTEKAIOIINX C yYaCTUEM a30Ta

22

AMMHaK.

AMMOHUA

Conu

AMMUaAK, CTPOCHHE MOJIEKYJIbl U  (PU3NYECKUE
cBOIiCTBa. AMMHauHas BOJA, HALIATBIPHBIA CIIMPT,
ruApar amMmmuaka. JJOHOpHO-aKIEeNTOPHBIM MEXaHU3M
oOpa3oBaHusi CBS3M B  KAaTHOHE  aMMOHUS.
BoccranoBuTeIbHBIE CBOMCTBA aMMHUAKA.

Conmu ammoHMs M uX npuMmeHeHHue. KadecTBeHHas
peakuus Ha KaTHOH aMMOHHSI.

JeMmoHcTpanmy. [Tonmyuenue, cobupanue u
pacrnio3HaBaHMe amMmuaka. Pas3noxeHue auxpomMara
AMMOHHMSI.

JlaGopaTtopHsbIii onbIT. 36. KauecTBeHHast peakius Ha

XapakTepus3oBaTh C HUCIHOJIB30BAHUEM PYCCKOTO (POJHOTO)
SI3bIKa W SI3bIKA XUMHUU COCTaB, CTPOEHUE MOJIEKYIIbI,

¢u3nueckue M XUMHUYECKHE CBOWCTBA, I[IOJIyY€HUE U
MIPUMEHEHHE aMMHUaKa.

HaspiBath conmm aMMOHMS 1O (oOpMylaM U COCTaBIISATh
(opMyJIBI IO UX Ha3BAHUSM.

3anuchIBaTh MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS PEaKIUii,
XapaKTepU3YIOIINX XUMUYECKHE CBOICTBAa aMMHUaKa U CoJeit
aMMOHHSI.

CocTaByATh ypaBHEHHUSI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX

peakmuii ¢ ydacTHeM aMMHaka C TIOMOINBI0 METoJa
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KaTuOH aMMOHUA

3JIEKTPOHHOTO OajaHca.

VYcranaBnuBaTh NMPUYMHHO-CIICICTBEHHBIE CBSI3U  MEXIY
BUJIOM XHUMHUYECKOW CBSI3M, THUIOM KPUCTAJUIMYECKOU
pElIETKH B aMMMAaKe M COJIIX aMMOHHUSA U (U3NYECKUMHU U
XUMUYECKUMH CBOMCTBAMU ITUX BEILIECTB.

[IpoBoauth, HaOMOMATH ¥  ONHUCHIBATH  XUMHYECKHUI
SKCHEPUMEHT 10 pAacClO3HABAaHUIO MOHOB AMMOHHS C
COOJIOICHHE TTPABIII TEXHUKH 0€30MacHOCTH.

BeImoaHsTh

pacuéTel IO XUMHUYECKHM (opmynam u

YPaBHEHUSIM PEAKLHUI, MPOTEKAIOIINX C Y4aCTUEM AMMHUAKa

23

[TpakTuyeckas pabora
4. ITonyyenue
aMMHaKka ¥ H3ydyeHue

€ro CBOICTB

HonyquI/Ie, CO6I/IpaHI/Ie H pacCliO3HAaBAHHUC aMMHaKa.

I/I3y‘{eHI/IC pacTBOpUMOCTH aMMHAKa B BOJAC U

XapaKTCPHUCTHUKA OCHOBHBIX CBOMCTB ruapara
aMMHakKa. KauectBennas pC€aknusd Ha  KaTUOH
aAMMOHUA

[Tomyuats, cobupaTh U pacno3HaBaTh amMmmuak. OOpaiiaTbes
c 71abopaTopHbIM OOOpPYAOBaHHEM U HarpeBaTelIbHBIMU
npubopaMu B COOTBETCTBUM C MpaBUJIAMH TEXHHUKHU
0€30IaCHOCTH.

HabGmtogate M oOnUCHIBaTH XMMUYECKUH OSKCIEPUMEHT C
HOMOIIBIO PYCCKOT'O (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
@opMynHMpoOBaTh BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
JKCIEPUMEHTA.

CotpynHuuaTh B Ipolecce y4eOHOro B3aUMOACHCTBUS MPH

pabote B rpymnmnax
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24

Kucnopoausie

COCAMHCHUSA a30Ta

Oxcuipl a30Ta: HECONEO0Pa3YIOIINE U KHCIOTHBIE.
A30oTHCTas KUCIOTa U HUTPUTHI. A30THAsl KUCIIOTA, €€
MOJIy4YeHHE U CBOMcTBA. HUTpaThl.

JeMmoHcTpanumu. BsaumogeiictBue
KOHILICHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEZBIO.
I'openne uy€pHoro mnopoxa. PasmoxeHue HUTpara
KaJIisg U TOPEHUE JPEBECHOTO YroJIbKa B HEM.
JlaGopaTopHbiii ombIT. 37. XWMHYECKHE CBOMCTBA

a30THOM KHCJIOTHI KaK QJICKTPOJINTA

XapakTepus3oBaTh C HUCIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
SI3pIKA U SI3bIKA XMMHUU COCTaB, (PU3UYECKHE U XUMUYCCKUE
CBOMCTBA, OJIy4Y€HUE U IPUMEHEHUE OKCUIOB a30Ta.
CocTaBisATh MOJEKYISIPHBIE U NOHHBIE YPaBHEHHUsI pEaKIUi,
XapaKTEePU3YIOLIUX XUMHUECKUE CBOMCTBA OKCUIOB a30Ta.
VYcraHaBnuBaTh MPUYMHHO-CIICICTBEHHBIC CBSA3U  MEXKIY
BUJIOM XHUMHUYECKOW CBSI3M, THUIOM KPUCTAJUIMYECKOU
peméTku B OKCHAAX a30Ta M HUX (QUIUYECKUMH U
XUMUYECKUMH CBOMCTBaMHU.

XapakTepu3oBaTh C HUCIIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
SI3pIKa U SI3bIKA XMMHUU COCTaB, (PU3WYECKHE U XUMUYECKUE
CBOMCTBA Aa30THOM KHCIIOTBI Kak »JJIEKTpOJIMTAa U €€
MIPUMEHEHHUE.

3anuckIBaTh MOJIEKYJISIPHBIC U MOHHBIE YPABHEHUS PEaKIIui,
XapaKTEePU3YIOUIUE XUMUUECKHE CBOMCTBA a30THOM KUCIIOTHI
KaK 3JIEKTPOJIUTA.

[IpoBomuth, HaOMOMATH ¥  ONMHUCHIBATH  XUMHYECKHUI
SKCIEPUMEHT,  XapaKTEpU3YIOIM  CBOMCTBA  a30THOM
KHCIIOTHl KaK »DIEKTPOJIUTa, C COOMIOJCHUEM TpPaBUI
TEXHHUKHU 0€30MacHOCTH.

XapakTepHu30BaTh aA30THYIO KUCIOTY KaK OKHCIUTENb.
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CocTaBisaTh YpaBHCHUSA OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX

pEaKUHnii, XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA a30THOM

KHCJIOTBl ~ KaK  OKHCIUTENs, C I[OMOIIbID  METoJAa
3EKTPOHHOTO OaiaHca.

[IpoBoauth, HabOMOAATH ¥  ONHUCHIBATH XUMHYECKUI
SKCIIEPUMEHT,  XapaKTEPU3YIOIIMI  CBOMCTBA  a30THOM

KHCJIOTBI KaK OKHCIIUTCIIA, C CO6.]'IIOI[€HI/I6M IIpaBUJI TCXHUKHU

0€30I1aCHOCTH

25

dochop

COCAMHCHUA

n

€ro

®docdop, ctpoeHue aroma u autoTponus. Docuab.
®ochun. Oxcun pochopa(V) u pochopras kucnora.
®docdatsl.

Jemonctpanuu. OO6pa3ipl MPUPOAHBIX COEIUHEHUN
dochopa. T'openue ¢dochopa Ha BO3ayxe U B
6enoro

kuciopone. Ilomydenne

dochopa wu
HCIIBITAHUE €T0 CBOMCTB.
JlaboparopHsrit onbIT. 38. KauecTBeHHas peakius Ha

dbocdar-uon

XapakTepu3oBaTh C HUCIIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
SI3bIKA U SI3bIKA XUMHUU CTPOCHHE, AJUIOTPOINI0, PU3NICCKUE
CBOICTBA,

n XHMHYCCKHEC INOJIydeHHEC W IPUMCHCHHC

tbocdopa.

CamocTosTeIbHO OMKMCHIBATh CBOMCTBA okcuaa (ochopa(V)
KaK KHCJIOTHOTO OKCHJa ¥ CBOMCTBA (hOCHOPHON KUCIIOTHI.
dochopa(V) w

YpaBHCHUAMU  COOTBCTCTBYIOMIUX

I/IJ'IJ'IIOCTpI/IPOBaTL CBOMCTBaA OKCHIa

(dhochopHOIl  KUCTOTHI

peaKuuii.
[IpoBomuth, HaOMOMATH ¥  OMHUCHIBATH  XUMHYECKHUI
SKCIIEPUMEHT c COOJIIOIEHNEM MpaBUI TEXHUKU

0€30I1aCHOCTH.

Pacnio3znaBate docdar-noHsl
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26

Oo6mas
XapaKTEepUCTUKA
3JIEMEHTOB IVA-

rpynnsl. YTiaepoa

OOmass xapakTepucTuka 3j1eMeHTOB [VA-rpynmsr:
0COOEHHOCTH CTPOCHUS aTOMOB, ITPOCTHIX BEIIECTB U
COCNUHEHUN B

3aBUCHUMOCTH oT ITOJIOKCHU A

9JIEMEHTOB B MEPHOJUYECKON cucrteMe. YTJIEpO..
KpyroBopor yriepona B npupone. AJIIOTPOIHBIE
Moaudukanyu: anMas, rpadput. AMOpdHBIN yriaepou:
caka, JPEBECHBIH Yyroib. AncopOuus. XuMUYECKUE

CBOMCTBA Koxkcoxummnueckoe

yriaepoja.
IPOM3BOJICTBO U €ro mpoaykiws. KapOumsr.

Jemoncrpauuu. Komnekuus «O0pa3ibl NpUpOIHBIX
coenunenuit yriueponay». [loprper H. /1. 3enunckoro.
Ilormomenue AKTUBUPOBAHHBIM YIIEM
pacTBOPEHHBIX BEIIECTB WJM Ta30B. YCTPOMCTBO

IIPOTHBOTa3a

JaBate  OOLIyI0 XapaKTEPUCTUKY aTOMaM, MPOCTHIM
BELIECTBAM U COEOUHEHHUSM »3jeMeHTOB I[VA-rpynmnsl B
3aBUCHUMOCTH OT UX ITOJIOKEHHUS B IEPUOIUYECKON CHCTEME.
XapakTepu3oBaTh C HCIHOJIb30BAHUEM PYCCKOIO (POJHOIO)
S3BIKA M S3bIKA XUMHH CTPOEHHE, AJUIOTPONHIO, (PU3NIECKHE
U XUMUYECKHE CBOWCTBA, IIOJYy4YEHHE W INPHUMECHECHHUE
amopdHoro yriepona.

CpaBHMBATh CTPOEHHUE U CBOWCTBA ajMasa U rpadura.
OnucelBaTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE CBOMCTBA
yriaepona.

HpOBOI[I/ITL , Ha6J'IIO,I[aTb n OIIMCBIBATH XHUMHYCCKHAM

OKCIICPUMCHT C CO6J'IIOI[€HI/I€M ITpaBUJI TCXHUKHU

0€e30I1aCHOCTH

27

Kucnoponusie

COEIMHEHUS YIiIepoJa

Oxcun  yraepoma(Il): CTPOCHHUE  MOJIEKYJIbI,

noixydyeHue u cBoWctBa. Okxcupa yriepopa(IV):

CTPOCHUEC  MOJICKYJIbl, IIOJIYYCHUC U CBOICTBA.

VYroneHass kucnora. CoJid  yroJIbHOW  KHCIIOTBI:

KapOOHAaThl M TUAPOKAapOOHATHl. TexHuueckas H
NUIIEBast COAA.

JlaGopatopubiii ombiT. 39. I[lomyuenue u cBOWCTBa

XapakTepus3oBaTh C HUCIOJIB30BAHHEM PYCCKOTO (POJHOTO)
SI3pIKa U SI3bIKA XMMHUU COCTaB, (pU3MYECKHEe U XUMUYECKUE
CBOICTBa, MOJy4€HUE U IPUMEHEHNE OKCUIIOB YIIepoa.

VYcraHaBnmuBaTh MPUYWHHO-CIICICTBEHHBIC CBS3U  MEXKIY
BHJIOM XHUMHUYECKOW CBSI3M W THUIOM KPUCTAILTMYECKOM
pemIéTKH B OKCHJaX yrjiepona M WX (U3HYECKUMU U

XUMHNYECKUMU CBOfICTBaMH, a TaKKC MPUMCHCHUCM.
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YTOJIBHOM KHCIIOThI

Cobnromate  mpaBWiia  TEXHUKH  O€30MACHOCTH  IpH
WCIOJIH30BAHNY TIEYHOTO OTOIIJICHHUS.

Oxka3blBaTh MEPBYIO IMOMOIb MPU OTPABICHUU YrapHBIM
ra3om.

XapakTepus3oBaTh C HUCIIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
S3bIKAa M SI3bIKA XMMHH COCTaB, (PM3UYECKHE U XUMHUYECKHE
CBOICTBa, MOJy4YEHHE U MPUMEHEHHE YrOJIbHON KHCIOTHI U
e€ coselt (kapOOHATOB U THAPOKAPOOHATOB).
WimroctpupoBaTh 3aBUCUMOCTb CBOMCTB COJIEW YrOJIBHOM
KHCJIOTHI OT X COCTaBa.

[IpoBoauTh, HaOmOAAaTH W  ONUCHIBATH  XUMUYECKUUN
SKCHEPUMEHT €  COOJIOZICHHEM  MpaBWil  TEXHUKHU
0€30MacHOCTH.

PacnioznaBate kapOOHAT-HOH.

BoimonHATe  pacy€Thl MO XUMHYECKUM (dopMylaM U
YPaBHEHUSAM  pEaKIHi, TMPOTEKAIONMX C  y4acTHUEM

COEIMHEHUH yriaepoaa

28

[TpakTnueckas pabota |(I[lonydenue, cobupanue

HOJ’IY‘-ICHPIC YTJIICKUCIIOTO

YIJIICKUCIIOT0 Tra3a W (YIJICKHUCIOTO Ta3a B BOJC

HN3YUCHHUC €TO CBOMCTB |KHCIIOTHBEIX

u

N3yuenue
U XapaKTEpUCTHUKA

YTrOJIbHOM

pacrno3HaBaHue

pacTBOPpUMOCTU

[Tomxydats, coOupaTp W pacrio3HaBaTh YIJEKHUCIBIA Tas3.
OOpamatbcss ¢ 7a0OpaTOpHBIM ~ 00OpYIOBaHMEM U
HarpeBaTeIbHBIMH TPHOOpPaMH B COOTBETCTBUU C MPaBUIIAMHU

TEXHUKUA 0E€30MaCHOCTH.




73

KauectBennas  peakuuss Ha  kapOoHaT- U

THJIPOKapOOHAT-MOHBI

Habntogate M ONUCHIBaTH XHUMHUYECKHH SKCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POIHOIO0) sI3bIKA U SI3bIKa XUMUHU.
@opMynHpoOBaTh BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHOIO
3KCHEPUMEHTA.

CoTpynHUYaTh B TPOIECCE YU4EOHOTO B3aUMOACHCTBHS MPH

pabote B rpymnmnax

29

YTIeBo0pOoAbI

OpFaHI/IquKaﬂ XUMMU. aneBonoponH. MeTaH, J9TaH

M [pollaH Kak [pelenbHble  (HACHIIICHHBIE)

yIIEBOAOPOABL.  OTWJIEH U aleTWIeH  Kak

HenpeseabHble  (HEHACHIIEHHbIE)  YIJIEBOJOPOJBI.
CrpykTypHble (OPMYJIBI OPraHUYECKUX BEIIECTB.
l'openue yrieBogoponoB. Peakuuu neruipupoBaHus
IpelebHBIX YTIIEBOI0POIOB.

JlemoHcTpauuu. Monenu MoOJEKyJl MeTaHa, 3TaHa,

STWICHA U alleTuieHa. B3aumoaeicTBUe ATHIIEHA C

OpoMHOIi BOJON M pacTBOPOM I€pMaHIaHaTa Kaaus

XapaKTepI/I3OBaTI> 0COOEHHOCTH coCTaBa n CBOMCTB

OPraHUYEeCKUX COCTUHEHUH.
Paznuuate npenenbHble U HENPEAEIbHBIE YIIIEBOIOPOIBI.
HaspiBate u 3amuceiBath (HopMynbl (MOJEKYISIpHBIE U

BaKHEUIIINX MpEACTaBUTENEN

CTPYKTYpHBIE)
YTJIEBOJJOPO/IOB.

Ha6J'IIOI[aTI) 3a XOJAOM XHMHHYECKOIO  OKCIICPUMCHTA,

OIIMChIBATDH €0 U ACJIaTh BBIBOAbI HA OCHOBC Ha6J'IID)1€HHfI.

(DI/IKCI/IpOBaTB pE3yibTAaThl JSKCICPUMCHTA C TTOMOIIBIO

pycckoro (poIHOrO) s3bIKa, a TaKXKe C IOMOIIbIO

XUMHYECKUX (GOpMYJT U ypaBHEHUI

30

Kucnoponconepxa-
e OpraHUYeCKUe

COETUHEHUS

CnupTel. OTWIOBBII  CIIUPT, €ro  IOJIyYEHHE,

OpUMeHeHHne M (U3MOJIOTHYECKOe  JICHCTBHE.

Tpé€XxaToMHBIN CIAPT MIMLEPUH. YKCYCHasi KUCJIOTa

XapaKTCpI/IBOBaTL CIINPTHI Kak  KHUCIOpOACOLCPIKAIIUC
OpTraHUYCCKUC COCIUHCHU .

KnaccupunupoBars crnupTbl MO YHCIAY TUAPOKCUIIBHBIX
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KaK MPEJCTaBUTENb KapOOHOBBIX KUCIIOT.

Hemoncrpammu. OOmue XUMUYECKHE CBOHCTBA

KUCJIOT HAa  NIpUMepe  YKCYCHOH  KHCJIOTHI.

KauecTBennas p€aKkuyrda Ha MHOI'OAaTOMHBIC CIIMPTBI

TPYII B UX MOJIEKYJaX.
HaspiBarh npencraButeneid OIHO- U TPEXATOMHBIX CIIUPTOB
¥ 3aMUCBIBATH UX (OPMYJIBL.

XapakTepu3oBaTh

Kap6OHOBBIC KHCJIOTBI KaK

KHUCJI0POACOACPKAIINC OPTaHUYCCKUC COCAUHCHUA.

31

Kpemuuii

COCIUHCHUA

u

€ro

KpeMHuii, crpoeHue ero aromMa U HaXOXKACHHE B
npupoge. CpoiictBa kpeMHHs. CHWIMLMABI U CHJIAH.
Oxkcun xpemuus(IV). KpemuueBas kucnmora u eé
COJIH.

Jemoncrpauuu. Komnekuus «O0pa3ibl NpUpOIHBIX

coeMHeHWH  KpemHus».  Komnekums — crekia,
KEepPaMUKH, [IEeMEHTa U U3AETINH U3 HUX.
JlaGoparopHble OTIBITHI. 40. [Iponyckanue

YIJIEKUCIIOTO Ta3a uyepe3 PacTBOp CHIIMKATa HATPHUS

XapakTepus3oBaTh C HUCIHOJIB30BAHUEM PYCCKOTO (POJHOTO)
S3pIKa U A3bIKA XMMHHM CTPOCHHME aTOMOB U KPHCTAJUIOB,
¢uznueckue ¥ XUMHUYECKHE CBOWMCTBA, IMOJIyY€HHUE U
IIPUMEHEHUE KPEMHUS.

YcranaBiuBaTh MNPUYIUHHO-CIICACTBCHHBIC CBIA3U MCKIAY
CTPOCHHEM aToMa, BHUJAOM XHUMHUYECKOH CBS3H, THUIIOM
KPUCTAITMYECKON PEHIETKU KPEMHHUS U €ro PU3NIECKUMH U
XUMHYECKUMHU CBOMCTBAMH.

BreimonHsaTe  pacu€rel 10 XUMHUUYECKHM  dopMynam U
YPaBHEHUSAM pEaKIIMii, MPOTEKAIOIINX C YJ4aCTHEM KPEMHH
Y €ro COCIUHEHUN.

XapakTepu3oBaTh C HCIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKA W sA3bIKa XMMHH COCTaB, (1)I/I3I/I'-IeCKI/Ie U XUMHUYECCKHUEC
CBOICTBa, MOJy4eHUE U MPUMEHEHUE COSAMHEHUN KPEMHUSI.
CpaBHUBATH AUOKCUJIBI YTIEPOAA U KPEMHHUSI.

OnuceiBaTh BaKHEMIIME THUIIBI MPHUPOAHBIX COEIUHEHHM
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KpCMHUA KaK OCHOBHOI'O 3JICMCHTA JII/ITOC(I)Cpr.

32 CuiukaTtHas IIpousBoacTBo crekna u  nemeHrta. lIpogykuus |XapakTepu3oBaTh CHUJIMKATHYIO IPOMBINUIEHHOCTh U €€
MIPOMBILIIEHHOCTh CUJIMKATHOM MIPOMBIIIUICHHOCTH ONITUYECKOE |OCHOBHYIO IPOAYKIIHIO.
BOJIOKHO, Kepamuka, Qapdop, ¢asHc. Ontuyeckoe |YCTaHABIMBATh aHAIOTUHA MEXIY Pa3IMYHBIMU OTPACISIMHU
BOJIOKHO. CUJIMKATHOM IPOMBIIUIEHHOCTH
Hemonctpauuu. Koynekuus npoayKuuu CUIMKaTHOU
NPOMBIIIICHHOCTH. BuaeodparMeHTsl W Ciaisl
«IIpon3BOACTBO CTEKJIA U LIEMEHTAY
33 [Tonyuenue Hemeramnsl B mpupoge. ®pakuvoHHas neperoHka |OnuchbiBaTh HAX0XK/IEHUE HEMETAIUIOB B IPUPOJE.
HEMETAaJUIOB KUAKOTO  BO3AyXa Kak  cmocod  momydeHus |XapakTepH3oBaTh (paKMOHHYIO TEPETOHKY KUAKOTO
KHcIoposia, a3ora U aproHa. [lomydenue ¢ocdopa, |Bo31yxa Kak COBOKYITHOCTh (PU3NYECKUX MTPOLIECCOB.
KpEMHUS, XJI0pa, no/a. DIEKTPOJIU3 pacTBOPOB. AprymMeHTHpOBaTb  OTHECEHHWE IPOILIECCOB  IMOITYUYECHUS
JemMoHcTpanuu. Konnexkuus «IIpuponHble |aKTUBHBIX HEMETAaJUIOB K OKUCITUTEIBHO-
COCMHEHUS HEMEeTaJuloB». BuaeopparMeHThl | |BOCCTAHOBUTEIHHBIM MPOIECCaM
cnangpl  «DpakUMOHHAS ~ MEPErOHKa  KUIKOTO
BO3yxa». Buneodparmentsr u cnaiabl «llonyuenue
BOZIOPOJA, KHCIIOpOJia u raJloreHoB
AIIEKTPOIIUTUIECKUM CTIOCOO0OM)
34 [Toryuenue [TomydeHue cepHOM KHCIOTBI: CBHIPhE, XHMH3M, |XapaKTepU30BaTh XWMH3M, CHIPHE, ammapaTrypy ¥ HaydHBIC
BOKHEUIITUX TEXHOJIOTHYECKasi CXeMa, METOJl KHIISIIETO CJIOsl, |PUHIIUIIBI TPOU3BOICTBA CEPHOM KUCIIOTHI.
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XUMHNYCCKHUX
COEeIUHEHUI

HEMECTAJIJIOB

IIPUHLIMIIBI TETI000MeHa, IIPOTUBOTOKA u
nupkyasauu. Oneym.

ITponsBoncTBo aMMHaKa: CBIPKE, XUMHU3M,
TEXHOJIOTMYECKas CXeMa.

JeMoHcTpanuu. Mopenn anmnaparoB JUIS
MIPOU3BOACTBA CEPHOU KUCIOTHL. MOJIE€Nb KUIISAILIETO
cinos. Mogenb  KOJOHHBI  CHHTE3a  aMMMAaKa.
Buneodparments! u cnaiiasl «lIpouszBoactBo cepHoi
KHUCIIOTBD. Buneodparments U cranasl
«IIpousBoactBo ammuaka». Komnekius «Cplppé 1uis

MMOJIYYCHH A cepHoﬁ KHCJIOTBI»

CpaBHUBaTh  IPOU3BOICTBO

IMPpOU3BOJACTBO aMMHAKa

CEepHOM

KHCJIOTBI

u

MeTtamisl 1 UX COeTMHEHUS
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35 Ob6mas [Tonoxenue MeTaUIOB B Nepuoaudeckoil cucteme |OOBSICHATH, 4YTO TAKOE METAJIBL.
XapAKTEPUCTUKA xumuueckux anemeHToB [ M. MenaeneeBa, | XapakTepu3oBaTh XUMUYECKUE 3JIEMEHTHI-METAIUIbI [0 HX
METaJJIOB CTPOEHHE UX aTOMOB M KPHUCTA/UIOB. MeTajuinyeckasl |I0JIOKEeHHIo B neproandeckoit cucreme JI. 1. Menaeneena.
CBSI3b M METAJUIMYECKas Kpuctajuinueckas pemeérka. |[IporHo3upoBarh CBOHCTBA HE3HAKOMBIX METAUIOB 10
®u3nueckue CBOMCTBA METAJJIOB: D3JIEKTPO- U |TIOJIOKEHUIO B TNEPUOJUYECKON CUCTEME XHUMHUYECKUX
TEIUIONPOBOAHOCTh,  OTpaXkarollas  CHOCOOHOCTh, [3nemeHToB Jl. V. Menneneesa.
MJIACTUYHOCTh. YUEpHBIC U IIBETHBIC METAILIbI VYcraHaBnuBaTh NPUYMHHO-CIIECTBEHHBIE CBS3M  MEXIY
CTPOCHHUEM aToMa, BHUJIOM XHMHYECKOM CBSI3U W THUIIOM
KPUCTAJUIMYECKOM PEMIETKH y METAIOB — IPOCTHIX
BCIIECTB U UX COCAMHCHUM
36 XuMudeckrue cBoicTBa |MeTalbl KakK BOCCTaHOBUTEIH. |OOBACHSITH, UTO TAKOE PSJT AKTHBHOCTH METAILJIOB.
METaJIoB DIEKTPOXUMUYECKUI pan HanpsbkeHul. |[[puMeHsaTs ero sl XapakTepUCTUKA XMUMHYECKUX CBOMCTB
B3aumoneiictBue  MeTalIOB € HEMETa/UIaMHM, |IIPOCTHIX BEIIECTB-METAIIOB.

OKCHJIaMH, KHCIIOTaMH, COJISIMUA. ATTFOMHHOTEPMHUS.

JemoHcTpanuu. B3anmoneiicTBue HaTtpus, JUTHS U
KaJbLUs C BOLOU. [ OpeHne HaTpusl, MarHus U keiesa
B KHCIIOpOJEe. Bcemblmka TEpMHTHOM — CMECH.
B3anmoneiicTBue cMecH MOPONIKOB CEPbI U KeJe3a,
UMHKAa W cepbl. B3auMopencTBue alrOMHHUS C
KHUCJIOTaMH, IHieJiouaMHd M BOJOM. B3ammopeicTBue

Kere3a M MeIu ¢ XJIOpoM. BzammonerictBue menu ¢

O600mmaTe cUCTeMy XUMHYECKHX CBOWMCTB METAJIJIOB Kak
«BOCCTaHOBHUTEIHHBIE CBONCTBAY.

CocTaBndarthb MOJIEKYJISIPHBIE ~ ypaBHEHUS  pEakiui,
XapaKTePU3YIOIINX XUMHUYECCKHE CBOWCTBA METAJNIOB B CBETE
ydeHUs 00 OKHUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCax, a
peaKuu C y4acTHEM DJIEKTPOJIHUTOB, MPEJICTABISITh TAKKe U
B NOHHOM BHJIE.

Ha6J'IIO)IaTI) M OIIMCBIBATH PEAKIMKU MCKAY BCIICCTBAMH C




78

KOHILICHTPUPOBAaHHOM CEPHOM KHUCIOTOW U a30THOU
KHCTIOTOH (pa30aBICeHHON 1 KOHIIEHTPUPOBAHHON ).
JlaGopaTtopHsblii onbIT. 41. B3aumoaeiicTBue xenesa ¢

pactBopoM cyibdata meau(1l)

MIOMOIIIBIO PYCCKOTO (POIHOIO) sI3bIKA U SI3bIKa XUMUMU.
CaMoCTOSTEIHLHO MMPOBOAWUTL OIIBITBI, IOATBCPIKAAIOIIUC
XUMHYECKHE CBOWMCTBA METAJUIOB, C COOJIIOJICGHUEM IpPaBUI

TEXHUKHU 0€30I1aCHOCTH

37 Ob6mas CrpoeHrie aTOMOB | MPOCTHIX BEIIECTB. 3aBUCUMOCTh |OOBSICHATh ATUMOJIOTHIO HAa3BaHUS TPYIIBlI  «IIEIOYHBIC
XapaKTepUCTHKA (GU3MYECKUX M XUMHYECKHX CBOWCTB MICJOYHBIX |METAJLIBDY.
371eMeHTOB [A-Tpymmbl |METa/IoB OT 3apsAAoB suep uX aromoB. Okcuzabl U |[laBaTh OOLIyI0 XapaKTEPUCTUKY ILEIOYHBIM METajlaM I10
THIPOKCH/BI IIEJIOYHBIX METAIIOB, MX IOJY4YEHHUE, |MX TIIOJIOKCHUIO B TIEPHOJUYECKONW CHCTEME XUMHYECKHX
CBOMCTBA M INpHUMEHeHHMe. Baxnenmme coun |asemenToB /. . Menneneesa.
MICJIOYHBIX METaJUIOB, UX 3HA4YCHHWE B MPHPOJE U |XapaKTepu3oBaTh CTPOCHUE, (PU3MYECKHE U XHUMHYECKHE
KM3HU YEJIOBEKA. CBOMCTBA ILIEIOYHBIX METAIJIOB B CBETE OOIIEro, 0COOCHHOTO
Hemonctpanusa. Okpacka IUIaMEHH COEAMHEHUSIMH |U €IUHHYHOTO.
HIEJIOYHBIX METAJUIOB [IpenckaspiBath (U3NUYECKHE H XHMHUYECKHE CBOWCTBA
OKCHJIOB M THIPOKCH/IOB IIIEJIOUYHBIX METAJUIOB HA OCHOBE UX
cocTaBa M  CTPOEGHUS U  TOATBEPXKAATH  MPOTHO3BI
YPaBHEHHUSIMU COOTBETCTBYIOLIUX PEaKLUH.
[IpoBomuTh pacu€Thl TO XHUMHYECKUM GOpMylIaM |
YPaBHEHHSIM  pEaKIHi, MPOTEKAIOMHUX C  y4acTHEM
HIETIOYHBIX METAJUIOB M UX COeTMHEHUN
38 Oomas CrpoeHne aTOMOB U NMPOCTHIX BEeIIECTB. 3aBUCUMOCTh |OOBICHATH TUMOJIOTHIO Ha3BaHUS TpYIIIBI

XapaKTepUCTHKA

ITA-

(bU3UIECKUX u XUMHYECKUX CBOWCTB

«HICJTOYHO3EMCEIBHBIC METAJIJIBI.
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TPYIIIBI

HIEJIOYHO3EMEIbHBIX METAJJIOB OT 3apsioB SiACp HX
aTOMOB. OKCI/II[BI U TUAPOKCHUABI HICTIOYHO3CMCIIbHBIX
METaJIJIOB, UX MOJy4YeHUE, CBOICTBA U MpPUMEHEHHUE.
Baxxueiimue conu ménoyHo3eMeabHbIX METAIIIOB, UX
3HA4YCHHUE B MPUPOJIE U KU3HU desioBeka. KapOoHatsl
Y TUIPOKAPOOHATHI KAJIbIUS.

Hemonctpauuun. Okpacka IUIaMEHU COEAUMHEHUSMHU
HIEIOYHO3EMENbHBIX METaIOB. [ alleHue H3BeCTH
BOJIOM.

JlaGopatopubiii onbiT. 42. [lonyyeHue M3BECTKOBOM

BOJIBI M OMBITHI C HEM.

JaBath 0O0IIyl0 XapakTepuUCTUKy MeTauiaM [IA-rpymms
(I1€7I0YHO3EMENBHBIM  METajlaM) 10 HUX IIOJIOKEHHUIO B
NEPUOINYECKON CUCTEME  XMMHUYECKHUX  DJIEMEHTOB
. . Menneneena.

XapakTepu3oBaTh CTPOCHHE, (PU3MUECKHE U XUMHUYECKUE
CBOMCTBa WIEIOYHO3EMENIbHBIX METANIOB B CBETE OOIIETO,
0COOCHHOTO U €IMHUYHOTO.

[Ipencka3piBath (pu3mveckre U XUMHYECKHE CBOMCTBa
OKCHUJIOB U TUJIPOKCUIOB MeTaiuioB I[A-rpynmbl Ha ocHOBE
UX COCTaBa M CTPOCHHsS M MOATBEPKAATH IIPOTHO3BI
YPaBHEHUSIMH COOTBETCTBYIOLUX PEAKIIUN.

M0 XUMHUYECKHUM QopMmyaamM U

IIpoBoauTh  pacyérel

YpaBHEHUSIM  pPEAKLIHM, NPOTEKAOIIUX C  yYaCTHEM

OICJT0OYHO3EMCEIIBHBIX METAIJIOB M UX COGI[I/IHGHI/Iﬁ

39

KécTrocTh
CHOCOOBI

YCTpaHEHHS

BOJIbI

)51

eé

KéctkocTh BOJbI: BpEMCHHAsA U  IMOCTOsIHHAs.

CriocoObl  ycTpaHEHUsI BPEMEHHOH  KECTKOCTH.

Cnoco0bl yCTpaHEeHHs TTOCTOSIHHON KECTKOCTH.

Hemonctpanuu.  [lomydyenue — KECTKOM  BOJBI

B3aUMOJCHCTBUEM YIJICKUCIOIro € H3BECTKOBOM

BOJOW.  YCTpaHEHHME  BPEMEHHOM  KECTKOCTHU

KUISTYCHUEM ©  JT0OABJICHHEM COJbl. Y CTpaHEHUe

OOBSCHATH MOHATHE «VKECTKOCTH BOJBI».
Paznuuare BpEMEHHYIO U TIOCTOSIHHYIO JKECTKOCTH BOJBI.
[Ipemnarate crnocoObl ycTpaHEHHUs KECTKOCTU BOJIBI.

[IpoBoauth, HaOMOMATH W  OMHCHIBATH XHUMHYECKUU

OKCIICPUMCHT C CO6JIIO,[[CHI/ICM paBuJI TEXHUKHU

0€30I1aCHOCTH
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HOCTOSTHHOM  XECTKOCTH  JOOABIEHUEM  COIBI.

W OHUTHI ¥ IPUHLIMI UX JEHCTBHS (BUACOPPArMEHT)

40

[TpakThyeckass padora
6. XKéctkocTtes BOOBI U
CIIOCOOEI eé

YCTpaHCHUA

[Tonydyenne KECTKOM  BOABI  B3aUMOJICHCTBUEM

YIJIEKUCIIOTO C H3BECTKOBOM BOAOW. YCTpaHEHHE

BPEMEHHOM  KECTKOCTH BOJbl KHUMNSYEHUEM U

,I[O6aBJ'IeHI/ICM COJBbI. YCTpaHeHI/Ie MOCTOSIHHOM

JKECTKOCTHU BOJBI JOOABIEHUEM COMBI.

HcnpiTanue xECTKOM BOJIbI paCTBOPOM MblJIa

[Tonydats, coOupaTh ¥ paclo3HaBaTh YIJIEKUCIBIM Tras.

OOpamatbcss ¢ 1a00paTOpHBIM  O0OpYIOBAaHUEM |
HarpeBaTeIbHBIMH MPHOOpPAMH B COOTBETCTBUU C IPABUIIAMHU
TEXHUKU 0€30I1aCHOCTH.

HabGmtogate M ONUCHIBaTH XMMHUYECKMH SKCIIEPUMEHT C
HOMOILBIO PYCCKOT'O (POJHOI0) SI3bIKA U SI3bIKA XUMUHU.
@opMynMpoOBaTh BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
JKCIIEPUMEHTA.

CotpynHuuaTh B Ipouecce y4eOHOro B3aUMOACHCTBUS MPH

paboTe B rpymnmax
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41 AmomuHuii  u  ero |CoenMHEHUs aqlOMUHUS B Hpupoje. XUMHUYECKHE |XapaKTepu30BaTh AMIOMUHUN 10 €ro MOJOXEHUI B
COEIMHEHUS CBOWCTBA W NpUMEHEHHEe amoMUHUS. OCOOCHHOCTH |EPUOJUYECKOM  CHCTEME€  XUMHUYECKHMX  JJIEMEHTOB
OKCHJIa M T'MJIpOKCHIA alroMHHUA Kak amdorepHbix |[. 1. Menneneesa.
coeauHeHuil. Baxuelimue conu amoMunus (xsopuf, |OnuceiBaTh CTpoeHe, (pU3MUECKUE U XMMUYECKHE CBOICTBA
cyibdar). QIIOMUHMS,  MOATBEPXAAsl  MX  COOTBETCTBYIOIIMMHU
Hemonctpanuu. Kosnexknuns npupoHbIX COSIUHEHNN |yPaBHEHUSMHU PEAKIIUM.
amomunus. Buneodparmentsl u cnaiiapl «Oxcun |{OOBSACHATH TBOWCTBEHHBIN XapakTep XMMHUYECKUX CBOMCTB
almoMuHuss U ero Moaudukauumy». IlomydyeHue |okcuia U THAPOKCHIA ATFOMUHMSL.
amM(pOTEPHOTO TUIPOKCHIA QITIOMHUHMUS u |KonkperusupoBaTh ANEKTPOIUTUYECKOE MOJIyuYeHUe
HCCJIEJOBAaHKUE €r0 CBOIMCTB METAJIJIOB OIIMCAHUEM ITPOU3BOJICTBA AJIFOMUHHSL.
VYcraHaBiaMBaTh  3aBUCUMOCTb  OOjacTedl  NPUMEHEHUs
QJIFOMMHMS U €r0 CIUIABOB OT CBOMCTB 3THX BELIECTB.
[IpoBoauTh pacdy€rbl 1O XUMHYECKMM (QopMmyiaam |
YPaBHEHUSAM  peaklMi, MpPOTEKAIOUMX C  y4acTHEM
QIIOMHUHUS U €r0 COCIMHEHUN
42 Keneso " ero |OcoOeHHOCTH CTpoeHHus aToMa xene3a. JKenezo B |XapakTepus3oBaTh IIOJIOKEHHE >Kelle3a B IEPUOIUYECKOM
COCUHEHUS npupoge. Baxueimue pynbl xkene3a. Okcuabl W |cucTeMe xumuyeckux osnemeHTtoB J[. W. MenneneeBa u

ruapokcuabl skenesza(ll) u (III). Comm xeneza(ll) u
(III). ObnapykeHue KAaTHOHOB Kelie3a B PacTBOpE.
3HaueHHe COEMHEHUN Kene3a.

Jlaboparopusbie onbIThl. 43. [lomyuyeHne ruipoKcu10B

0COOCHHOCTU CTPOCHHUSA aToOMa XKEJIc3a.
OnuceiBaTh (I)I/ISI/I‘-ICCKI/IC U XMMHYECKHE CBOMCTBa KEJe3a,
NOATBCPIKAaA ux

COOTBCTCTBYIOIIIUMHU YpaBHCHUAMUA

peaKuuii.




82

sxkenesa(ll) u (III). 44. KavectBeHHBIE peakiuu Ha

KaTHOHBI XKCJIC3a

OOBACHATH HAJTMYUE ABYX T€HETUYECKHUX PSIIOB COSAMHEHUI
xenes3a Fe2+ u Fe3+ .

VYcTaHaBiIMBaTh 3aBUCUMOCTh 00J1aCTe MPUMEHEHUS Kese3a
U €T0 CIIaBOB OT CBOMCTB 3TUX BEILECTB.

[IpoBomuTh pacuéTsl TO XHUMHYECKUM GopMynaM |
YPaBHEHUSIM pEaKLUH, MPOTEKAIINX C Y4aCTHEM XKelle3a U
€r0 COEIMHEHNH.

Habmtogate ¥ ONMCHIBaTH peaklUM MEXIY BEIECTBAMHU C

MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

43

[IpakTuyeckas pabora
7.

Pemenue
AKCIIEPUMEHTAIBHBIX
3amad 110 TEME
«MeTanib»

Pemenne SKCIICPUMCHTAJIbHBIX 3aaad Ha
paciio3dHaBaHue W IIOJIYUYCHHE MCTAJIOB U HUX

COeIMHEHUN

DKCIEPUMEHTAIBHO MCCIEI0BaTh CBOMCTBA METAIOB U UX
COCMHEHMH, pelllaTh SKCIEPUMEHTAIbHBIE 3aJa4u M0 TeME
«MeTaniby.

PabGorare ¢ nabopaTopHbIM  00OpyAOBaHHEM U
HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUH C TIPABUIIAMH
TEXHHKH 0€30MacHOCTH.

HabGmronaTe cBOICTBAa METAIJIOB M UX COSIMHEHNH.
OnuceiBaTh  XUMHUYECKUWA  DOKCIIEPUMEHT C  TMOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

@opMynHpOBaTh BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO
JKCIIEPUMEHTA.

Onpenenarsy (ucxons U3 y4eOHOW 3aaaun) HEOOXOIUMOCTH
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HUCIIOJIB30BaHUA Ha6JHOl[eHI/ISI HJIN SKCIICPUMCHTA

44 Kopposusa meramnos u |Kopposus ra3zoBas (XxuMunyeckas) U |OOBACHATH NOHATHE «KOPPO3HSI».
CHOCOOBI 3alllUThl OT [3JEKTPOXUMHUYECKas.  3aliura  MeTajyioB  OT |Pa3nuyarh XMMHUYECKYIO U 3JIEKTPOXUMHUUYECKYIO KOPPO3UIO.
Hee KOPPO3HHU. WmmroctpupoBaTe  NpUMEpPaMU  HMOHATHS  «KOPPO3HSI»,
JlemoHCcTpanuy. Komnexuus «XHUMUYECKHUE |«XUMHUUECKAsE KOPPO3U», «IIIEKTPOXUMHUYECKAsT KOPPO3HSI».
UCTOYHUKNA  TOKa».  Pe3ynpTaThl  JUIMTEIBHOTO |XapaKTEpHU30BaTh CIIOCOOBI 3aLUTHI METAIJIOB OT KOPPO3UH
HKCIEPUMEHTa [0 H3YYEHHMIO KOPpPO3UHU CTaJIbHBIX
W3JIENIMHA B 3aBUCUMOCTH OT YCJIOBHUM ITPOLIECCOB
45 Mertannel B mpupoze. [Metaiuisl B npupoje. I[lonstue o wmeramnypruu. |KnaccuduuumpoBats  (GopMbl  OPUPOIHBIX — COETUHEHUMN
[TonsiTne 0 |Y€pHasa u uBeTHas Metauryprus. [Iupomeramtyprus, (MeTaioB.
MeTaJTypruu TUIPOMETAJLTYprus, UIEKTPOMETAILTYprus. |XapakTepu3oBaTh OOIIME CHOCOOBI MOJTY4YEHUS METaJlIOB:

Homennsrii nporecc. IlepepaboTka uyryHa B craib.

po-, rTHAPO- U SJICKTPOMCTAJLTYPIUIO.
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DIIEKTPOJIN3 PaCIIaBOB.
JemoHcTpannu. BoccraHoBiIeHHE Menu M3 OKCHIA
meau(Il) Bomopomom. BuaeodparmMeHTHl u craiabl
«IIpon3BoACTBO YyryHa u ctanu». BuaeopparMeHTsI
n chmaigel  «M3genus

nus3 CTaJIn».

yyryHa Hu

Buneopparmentet  u  cmaiiner  «IIpou3BoxacTBO

AJIFOMHUHU»

KonkperuzupoBaThb ~ CHOCOOBI  TOJIyYEHHsS] ~ METaJJIOB
IIpUMEpaMU ¥ YpPaBHEHUSIMU pEaKLMM C COCTAaBIEHUEM
JIEKTPOHHOIO OaaHca.
OnuceiBaTh JOMEHHBIM HpoLECC M AIEKTPOIUTHYECKOE
MOJIy4YEHHE METAJLIOB.

Pazmmuats '—IéprIe M OBCTHBIC MCTAJLJIbI, YYT'YH U CTAJIb

XUMHS U

OKpy»karomas cpena (2 1)

46 Xumnueckuit  cocraB |CtpoeHne 3eMiM: sIpO, MaHTHsS, 3€MHas Kopa, |[MIHTerpupoBarh cBeneHHs 1Mo (U3WYECKOH reorpaduu B
IUTAHETHI 3eMiIs autocdepa, ruapocgepa, arMochepa. XUMHUYECKHH |3HAHHUS O XUMHUECKOW OpraHU3aMH [TaHETHI.
cocraB 3emsu. ['opHble nopoasl. Munepainsl. Pynpl. | XapakTepu3oBarb XHMHUYECKUH COCTaB  T€OJIOTMUECKHUX
[Tone3Hble HCKOMAaEMBIE. obomouek 3emin.
JemoncTpauuu. Buaeodparmentsl u  ciaiiabl |Pa3znuuaTe MUHEpassl U TOPHBIE TOPOIbI
«Ctpoenne 3emnMm M €€ XHMHUYECKHUH COCTaB».
Komnmekuuss  MuHepasoB M TOpPHBIX  IOPOA.
Komneknusa «Pyapl MeTamion.
JlaGoparopHblii onbIT. 45. M3yuenue rpanura
47 Oxpana okpyxatomeil [Mcrounnku XMMHYECKOTO 3arpsi3HeHus | XapakTepu30BaTh MCTOUYHUKM XMMHUYECKOTO 3arpsi3HEHUs

cpeabl oT
XUMHUYCCKOTI'O

3arps3HEeHUS

OKpykatomie cpezapl. [o6anbHBIE 3KOIOTHYECKHE

po0OJIEMBI: HapyIIeHNue OMOTeOXUMHYECKUX

KPYTroBOpOTOB XHUMHWYCCKUX IJIEMCHTOB, IMOTCIIJICHUC

OKPYKarolleH Cpebl.

OnuceiBath  r700aibHBIE  JKOJOTHYECKHE  MPOOJIEMBI,

CBA3aHHBIC C XUMHWYCCKUM 3arpA3HCHUCM.
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KJIMMaTa, KUCJIOTHBIC JOXKINW U OP. O30HOBBIC ABIPBI.

MexnyHapogHOE  COTPYJHMYECTBO B  00JacTH
OXpaHbl OKpYXKalIed Ccpeapl OT XHUMHUYECKOTrO

3arpA3HCHUA. «3enéHas XUMHSI».

JemoncTpanmu.  BuaeodparMeHTsl W claiiabl
«['mobanbHbIE 9KOJIOTMYECKUE po0IIEMBbI
YeJIOBEYECTBA»

[Ipennarare MyTH MUHUMU3AIUNA BO3ACUCTBUS XUMUYIECKOTO
3arpsi3HEHUS Ha OKPYXKAIOLIYI0 Cpeny.

[IpuBOIUTE PUMEPHI MEXKAYHAPOAHOIO COTPYIHUYECTBA B
o0jacTd OXpaHbl OKpYKalIIEeH Cpeapl OT XUMHUYECKOIrO

3arps3HCHUS

0O0001eH

He 3HaHUM 10 XMMUH 3a KypcC OCHOBHOM HIKOJIBI.

48

BemtecTBa

Ctpoenue aromMa XHMMHYECKOTO DJJIEMEHTA B
COOTBETCTBUU C IIOJIO)KEHUEM ITOrO DJIEMEHTa B
MEPUOIUYECKON CUCTEME.

CtpoeHue  BelecTBa: XHUMHYECKass CBA3b W
KPUCTAJUTMYECKUE PEMIETKU. 3aBUCUMOCTh CBOMCTB
00pa3oBaHHBIX DJIEMEHTAMH TPOCTBIX  BEIIECTB
(MeTanIoB, HEMETa/IoB, OJarOpPOAHBIX Ta30B) OT
MOJIOKEHUS AJIEMEHTOB B MEPUOJUYECKON CUCTEME.
Knaccugukanus HEOPraHUYECKUX BEILIECTB.
IIpencraBuTenu pas3HbBIX KJIAaCCOB HEOPraHUYECKUX

BCIICCTB

[IpencraBnsate unpopmanuio mno teme «llepuoanueckuit
3aKOH U nepuoaundeckas cucrema /Jl. 1. MenneneeBa B cBete
TEOPUU CTPOCHMSI aTOMa» B BHJE TaOIUIl, CXEM, OIMOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npuMeHennem cpeacts UKT.
BBINOIHATE TECTOBBIE 3a4aHUS 11O TEME.

[IpencraBnsats uHpopMamuio no teMe «Buasl XUMHYECKOH
CBA3U U TUIIBI KPUCTAJUIMYECKUX pele€ToK. B3auMocBs3b
CTpPOCHHMSI M CBOWMCTB BELIECTB» B BHUAE TaOJIMIl, CXEM,
OIOPHOTO KOHCIEKTA, B TOM YHCJIE C IPUMEHEHUEM CPEJICTB

UKT
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49 Xumnueckue peakiuu |[Ipusnakn u  ycnmoBus mpoTekaHust xumuyeckux |[IpencraBnare wunpopmammio mo Tteme «Knaccuduxanms
peakumii. TUIIONIOrMS XMMHYECKMX pPEAKUUMH [0 |XMMHUYECKMX PEaKLUM II0 pa3iIM4yHbIM IIPU3HAKAM» B BUJE
pa3IMYHbIM OCHOBAaHUAM. Peakiuu MOHHOro oOMeHa. |Taliuil, CXeM, OMNOPHOrO0 KOHCIEKTa, B TOM YHCIE C
OKHMCIHUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIMH npumeHenueM cpeacts MKT.
BbINoIHATE TECTOBBIE 3a4aHUS 110 TEME.
XapakTepru3oBaTh OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaKkiny, OKUCINUTEIb U BOCCTAHOBUTEIIb.
OTnnyarh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLMH OT
peaknuii oOMeHa.
3anuchIBaTh yPaBHEHUS! OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuil C MOMOIIBI0 METO/1a AIEKTPOHHOTO OanaHca
50 OcHoBBI XUMHUUECKUE CBOMCTBA  IPOCTBIX BEIIECTB. |XapaKTepu30BaTh OO0IIME, OCOOCHHBIE UM HMHIUBHIYaJIbHbIE
HEOPraHUYEeCKOM XapakTepHble XAMUYECKHE CBOICTBa |CBOMCTBA KHUCJIOT, OCHOBAHMH M COJIEd B CBETE TEOPUHU
XUMHUH coyieo0pa3yrommx OKCH/IOB, TUAPOKCHUJIOB |JIEKTPOJIUTUYECKON JUCCOLMALINH.
(OCHOBaHMH, KHUCIOPOACOAEPKAIIUX  KHUCIOT U |APryMEHTUPOBaTb BO3MOYKHOCTh NPOTEKAHUS XUMHYECKHX

aM(OTEPHBIX TUAPOKCHUJIOB), COJIEH

peaKkuuii B pacTBOpaxX JIEKTPOIUTAX UCXOISA U3 YCIOBUM.
KnaccudunupoBaTs HeOpraHuuecKHe BEIIECTBA MO COCTaBY
M CBOMCTBAM.

[IpuBoaAUTE pUMEPHI NPEICTABUTENENH KOHKPETHBIX KJIACCOB

U IrpyHnil HCOPraHM4CCKUX BCIICCTB




87

Y4eOHOo-MeTOIMYECKoe 00ecneueHue Kypca XuMuu

OCHOBHOM 00111€00pa30BaTeJIbHOM HIKOJIbI

1. Xumus. 8 knacc. Yuebnuk (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, C.A.

Cnanxos).

1. Xumus. 9 xnacc. Yueonuk (aBropst O. C. I'abpuenss, U. I'. Octpoymos, C. A.

CnankoB).
KAJIEHJAPHO-TEMATHYECKOE INIAHUPOBAHHE (8 KJIACC)
Ne | Jara | Tema ypoka
HAUYAJIBHBIE HIOHATUSA U 3AKOHBbI XUMHWMU (16 1)
1. [Ipenmer xumun. Ponp XuMuM B dKU3HU YEJIOBEKA
2. MeTo/1p1 U3yYeHHs] XUMUU
3. BemectBa m ux ¢Qusmueckue CBOWCTBA. ATrperatHble COCTOSIHUS
BEIIECTB
4. du3ndecKue SIBICHUS B XUMHH
5. XUMHUYECKHUE DIIEMEHTHl. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.
6. 3HaKM XUMHUYECKUX 3JIeMeHTOB. [leproanueckas Tabnuia XMMHYECKIX
anemenToB 1. . Menneneena.
7. [IpoBepounass pabota mo TeMe «3HAKM XHUMHUYECKUX DSIEMEHTOB)»
.Xumuyeckue GopMyJibl
8. Xumnueckue Gopmyisl. Penienue 3amad.
Q. BanenTHoCTh
10. BanentHocTs. [TocTpoeHue cTpyKTypHBIX hopMys
11. XUMUYECKUE PEAKIINU
12. XVWMHUYECKUE YPABHEHUS
13. Xumuueckue ypaBHeHHMs. PemeHne 3amad mo teme «XHMHYECKHE
peakiuu. XUMUYECKUE YPaBHEHUS
14, TuIbl XUMHYECKUX peaKIHil
15. [ToBropenue u o0oOmeHne temMbl «HayampHbIE TOHSATHS W 3aKOHBI
XUMHUID)
16. KonTponbnas padota 1 no teme «HavanbHble MOHATHS U 3aKOHBI
XUMUI)
BAKHEHIIHUE MNMPEACTABUTEJIN HEOPTAHUYECKHUX BEIIECTB.
KOJIMYECTBEHHBIE OTHOIIEHUSA B XUMHWMU (15 yacoB)
17. Bozayx u ero coctaB. O0beMHBIE T0JIH Fa30B
18. Kucnopon. [lonydenne, cobupanue, pacrozHaBaHUE
19. Oxcuasl
20. Bonopon. [Tonyuenue, cobupanue, pacrio3HaBaHHUE
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21. Kucnotsl

22. Comnu

23. KonmnuectBo BemecTBa

24, KonunuectBo BemecTBa

25. MoutsipHbIii 00BEM Ta30B

26. Pac4éThl M0 XMMHYECKUM ypaBHECHUSAM

217. Pac4€Tbl 10 XMMHUYECKUM ypaBHEHUSAM

28. Boma. OcHoBanus

29. PacTBopbl. MaccoBasi 101 pacCTBOPEHHOTO BEIIECTBA

30. O0001IeHne M cucTeEMaTH3anus 3HAHUM 110 TeMe «BakHelue
MPEJICTABUTSIM  HEOPraHWYeCKMX  BemecTB.  KoimuecTBEHHBIC
OTHOIIIEHUS B XUMHUK)

31. KonrponpHast pabora mno Tteme «BaxHeilmme mpeacTaBUTeNn

HCOPTaHNYCCKUX BCIICCTB. KonmuecTBeHHBIC OTHOIIICHHS B XUMHUH)Y

OCHOBHBIE KJIACChl HEOPTAHUYECKHWX COEJIUHEHMH (11 u)

32. Oxcupl, MX Kiaccu(pHUKanus XUMAYECKUE U CBOMCTBA

33. OcHoBaHMs, UX KiacCU(UKALUS 1 XUMHYECKHE CBOMCTBA

34. Kucnotsl, ux kiaccupukanus 1 XUMHYECKIe CBOHCTBA

35. Kucnotsl, ux kaccupukanus 1 XMMUYECKHe CBOHCTBA

36. Conu, ux xiaccupukanys 1 XMMHYECKHUE CBOICTBa

37. Counn, ux KJIaccupUKalys 1 XUMHUUECKUE CBOICTBA

38. ['eneTnueckas cBsI3b MEXAY KJIacCaMHU HEOPTaHMYECKUX COCTUHEHUIN

39. ['eneTruecKas CBSI3b MEX/IY KJIACCAMH HEOPTaHMYECKUX COCTUHEHUI

40. [TpakTuyeckas pabdora «PerieHue sKCrepUMEHTAIBHBIX 33jay 10 TeMe
«OCHOBHBI€ KJIaCChl HEOPIraHUYECKUX COETUHEHHI»

41. O0001enne n cucreMaTu3anyg 3HaHui M0 TeMe «OCHOBHBIE KIIACCHI
HEOPTraHMYECKUX COCTMHEHUI

42. KonrtponsHas pabota nmo teme «OCHOBHBIE KJacChl HEOPTraHMYECKHX

COEeIMHEHUIT»

NEPUOJUYECKUN 3AKOH W NEPUOJIUYECKASI CUCTEMA XHWMHYECKHX
IJIEMEHTOB JI. U. MEHJEJIEEBA. CTPOEHHUE ATOMA (9 yacoB)

43.

EcTecTBeHHBIE ceMeCTBa XUMUUECKUX DJIEMEHTOB. AM(I)OTCpHOCTB

44,

EcTtecTBeHHBIE ceMelCcTBa XUMUYECKHX JIEMEHTOB. AMGPOTEPHOCTh
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45, OtkpoiTHE Ieproauyeckoro 3akoHa J[. . MenzaeneeBsiM

46. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB

47. CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB

48. ITepuoaunueckas cuctema xumudeckux nemeHToB . 1. Menneneesa

49. XapakTepucTUKa »JJIEMEHTa II0 €ro MOJOKEHUI0 B MEPUOJINYCCKON
cucremMe

50. XapakTepucTuKa S3JIEMEHTa IO €ro MOJOKEHUIO B IMEPUOIUICCKOM
CUCTEME

ol. 3HavYeHWE TEPUOJUYECKOr0 3aKOHA U NMEPUOJUYECKON  CHCTEMBI
xuMu4eckux snemeHToB M. Y. Menaeneena

52. O6o0meHne u cucremaru3anus 3HaHUU 1Mo Teme «llepuommyeckuit
3aKOH W IIePUOJMYECKas CHUCTEMa XUMHUYECKUX  DJIEMEHTOB
. . MenneneeBa. CTpoeHue aToMa

53. KonrponpHas pabora mo Tteme «llepmoguueckuii  3akoH U

IIEpUOIAYECKas cucTeMa XuMudeckux iemeHTos Jl. M. Menneneesa.

CTpOGHI/Ie aToMa»

XUMHNYECKASA CBA3b. OKUCIUTEJBHO-BOCCTAHOBUTEJIBHBIE PEAKIIUU

(11 9)
54, HMonHasg xuMHu4ecKas CBsA3b
55. HNonHas xumMuyeckas CBI3b
56. KoBanenTHas xuMu4eckast CBI3b
57. KoBaneHntHas HemonspHas ¥ MOJSIpHAS XUMUYECKas CBS3b
58. MeTtannuueckass XUMHYECKas CBA3b
59. CrerneHb OKUCIECHUS
60. CrerneHb OKUCIECHUS
61. OKHCTUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITHH
62. OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKITHHI
63. O00011eHNe U cUCTEMATU3aUs 3HAHUH 110 TeMe «XUMHUYECcKas CBI3b.
OKHCTUTENBHO-BOCCTAHOBUTENBLHBIE PEAKITUI
64. KontponbHast pabora no teme «Xumuueckas cBsizb. OKHCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PECAKIIUHN»

PesepBHOE Bpems — 6 4acoB.
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHMHE (9 KJIACC)

Ne | [ara ‘ Tema ypoka

MOBTOPEHHUE U OBOBIIEHUE CBEJEHUMU I1O KYPCY 8 KJIACCA.
XUMMNYECKHE PEAKIHUMH (5 v)

1. Knaccudukanus HeopraHnuecKux BeIIeCTB M MX HOMEHKIIaTypa

2. Krnaccudukanus XuMHUECKUX PEAKIUNA MO PA3TUYHBIM OCHOBAHHSIM

3. Krnaccudukanus XuMHYECKUX PEAKIHNA MO PA3TUYHBIM OCHOBAHHSIM

4. [ToHsiTHE O CKOPOCTH XMMUYECKOU peakunu. Karanus

5. [ToHsiTHE O CKOpPOCTH XMMUYECKOU peakunu. Karanus

XUMMNYECKHUE PEAKIIUU B PACTBOPAX (10 v)

6. DIIEKTPOTUTHYECKAS JUCCOLHAIIUS

7. OcCHOBHBIC TOJOXEHUS TEOPUU DBIEKTPOJIUTHUYECKON TUCCOLUAIIUU
(T21)

8. XUMHYECKUE CBOMCTBA KUCIIOT KaK JIEKTPOJIUTOB

9. XUMHYECKUE CBOWCTBA KUCIOT KaK 3JIEKTPOJIUTOB

10. XUMHUYECKUE CBOWCTBA OCHOBAHUMN KaK JIEKTPOIUTOB

11. XUMHYECKUE CBOMCTBA COJIEH KaK AJIEKTPOJIUTOB

12. [TonsiTue o runponuse couen

13. [TpakTuueckas pabota 1. Pemienue skcriepuMeHTaIbHBIX 337a4 10 TeMe
«INEKTPOTUTUYECKAS TUCCOIIUALIHS

14. O6o0mieHne W cUcTeMaTh3als 3HAHUM MO0 TemMe «XUMHUYECKUe
peaklMK B pacTBOpax 3JIEKTPOIIUTOB)

15. Kontponbnas pabota 1 mo teme «XuMHUUYECKHE PEAKIIUU B PacTBOpPax
AIEKTPOIUTOBY

HEMETAJLJIBI 1 UX COEJIMHEHMUA (25 4)

16. OO011ast XxapakTepUCTHKA HEMETAIUIOB

17. O61as xapakrepucTtuka 31eMeHToB VIIA-rpynmnsl — rajoreHon

18. CoeqnHeHNs raIoreHoB

19. [TpakTuyeckas pabora 2. MI3ydeHne CBOUCTB COJITHOM KMCIOTHI

20. OO6miass xapakTepucTUKa 3J1€MEHTOB VIA-rpynmbsl —XalbKOT'€HOB.
Cepa

21. CepoBonopont 1 cynbhuabl

22. Kucnoponnblie coelMHEHUs CEPbI

23. [TpakTuyeckas pabdora 3. M3yueHne CBOWCTB CEpHON KUCIOTHI
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24. OO01ast XapaKTepUCTHKA XUMHUECKUX AJIEMEHTOB V A-Tpymibl. A30T

25. Ammuak. Cony aMMOHUSA

26. [Ipaktnueckas pabora 4. IlomydyeHne aMMHMaka W H3YYEHHE €TI0
CBOWCTB

27. Kucnopoanbie coequnenus azora

28. KucnopoiHbie coeIMHEHUS a30Ta

29. docdop u ero coenMHEHUS

30. OO0m1as xapakTepucTuka 351ieMeHToB [VA- rpynmsl. Yriaepos

31. Kucnoponnelie coenvHeHus yriepoja

32. [TpakTudeckast padora 5. [lomydeHue yriaekuciaoro rasa u M3ydeHUE
€ro CBOWCTB

33. VYTI1eBOIOPOIBI

34. Kucnopoaconepxa-
[I1E€ OPTaHUYECKUE COCTMHECHHUS

35. Kpemuuii u ero coequHeHus

36. CunukartHas IpOMBIIIICHHOCTh

37. [Tony4yenue HemeTaIoB

38. [TonyueHnne BaXXHEUITUX XUMUYECKUX COCTUHEHUI HEMETAIIIOB

39. O606menue o TeMe «HeMeTamnsl U UX COSAMHEHUSD

40. Kontposnbnas padota 2 o teme «HeMeTamisl U UX COCTUHEHUS

METAJIVIBI U UX COEJJMHEHMUSA (16 1)

41. OO011ast XxapakTepUCTHKA METAJIJIOB

42. XUMHYECKHE CBOWCTBA METAIIJIOB

43. OO1ast XxapakTepUCTHKA 3JeMEeHTOB [A-rpymmbl
44, OO01ast XxapakTepUCTHKa 37eMEeHTOB [A-rpymnmbl
45. Oo6mas xapakrepuctuka [IA-rpymmb

46. O6mas xapakrepuctuka [IA-rpynmbr

47. JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHUS
48. [TpakTrueckas pabota 6. JKEcTkoCTh BO/ABI M CTIOCOOBI €€ yCTpaHEHUSI
49, AJIOMUHUHN U €T0 COETUHEHNS

50. Kene3o u ero coenuHeHUs

51. Kemne3o u ero coequHEeHN

52. [TpakTuyeckas padora 7.
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Pemienune skcnepuMeHTANIBHBIX 3a4a4 10 TeMe «MeTaibby

53. Koppo3sust MeTayuioB u criocoObl 3alIUTHI OT Heé
54. Mertansl B ipupoze. [loHsTHe 0 MeTaJLTypruu
55. Mertainnsl B npuposie. [lonsatue o Metamnypruu
56. 0O0001enne 3HaHUN 110 TeMe «MeTauIbDy

S7. KontponbHas padot 3 mo teme «MeTamuib»

XUMMS M OKPYKAIOIIASI CPEJIA (2 1)

58. XHUMHUYECKUH COCTAB IUIAHETHI 3eMIIS

59. OxpaHa OKpy>Karoliel Cpeibl OT XUMUYECKOTO 3arpsi3HeHUS
OBOBIIEHUE 3HAHUH IO XUMHWH 3A KYPC OCHOBHOMH IIIKOJIBI (7 4)

60. Bewectsa

61. XUMHYECKUE PEeaKIun

62. OCHOBBI HEOPIraHUYECKON XUMUU

63. OCHOBBI HEOPTAHUYECKON XUMUU

64. [ToBropenne u 0000meHne 1o Teme. [loAroToBKa K KOHTPOJIBHON

pabote
65. KonTponbhas pabota 4 (UTOroBast mo Kypcy OCHOBHOM IIIKOJIbI)
66. AHanu3 KOHTPOJIbHOM paboThl. [ToBeneHne UTOroB roga

PesepBHoe Bpems — 3 yaca.




