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PaBouas MporpaMMa CoCTap/ieHa yUHTeseM 3ynbkapHseroi .M.




Ili1anupyemblie pe3yabTaThl OCBOCHHUS KYPCa XUMHUU

HpI/I HU3YUYCHUU XWUMHH B OCHOBHOH IIIKOJIE 00eCIIeunBacTCs JOCTUIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W MNPCAMCTHBIX

pE3yJIbTATOB.

JIMYHOCTHBIE:

® B I[CHHOCTHO-OPUEHTAIIMOHHOH c(hepe — YYBCTBO TOPAOCTH 332 POCCUUCKYIO0 XMMUYECKYI0 HAayKy, TYMaHU3M, OTHOIIIEHUE
K TPYAY, LEIECYCTPEMIIEHHOCTD;

e (opMupoBaHHUE IIEHHOCTH 3I0POBOTO M 0€30MaCHOr0 00pasa KU3HU; YCBOCHHE MPABUII UHIUBUIYaIbHOTO U
KOJUIEKTUBHOTO 0€30MacHOT0 MOBE/IEHUS B UPE3BbIYANHBIX CUTYAIIUSIX, YTPOKAIOIIUX KU3HU U 3JI0POBbIO JIIO/IEH;

® B TPYIOBOH chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JlajibHEHIIICH 00pa30BaTeIbHON TPACKTOPHH;

® B II03HABATEIbHON (KOTHUTHBHOM, HHTEIICKTYAJIbHOW) chepe — YMEHHE YIPaBIATh CBOEH MTO3HABATEIbLHON
NEATENBHOCTBIO.

¢ (opMHUpOBaHNE OCHOB IKOJOTHYECKOMN KYJIBTYPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO
MBIIUICHUS, Pa3BUTHE OMbITA SKOJIOTMYECKH OPUEHTUPOBAHHON pe(PIIEKCUBHO-OLIEHOUYHOW U MPAKTUYECKON JEeATETbHOCTU

B JKU3HCHHBIX CUTYyallUAX;

MeranpeaMeTHble:
® YMEHHE CAMOCTOSITENILHO OMPEEIATh LIeJId CBOETO 00YUYEHHUsI, CTABUTh U POPMYJIUPOBATH ISl c€0sl HOBBIE 3a/1auu B yuéOe u

MMO3HABATEILHOU ACATCIbHOCTH, Pa3BUBATh MOTHUBLEI U HHTCPCCHI CBOCH MO3HABaTEIHLHOMN ACATCIIBHOCTH,



® YMEHHE CaMOCTOATENbHO IUIAHUPOBATH MYTH JOCTHUKEHUS LIEJICH, B TOM 4YHCII€ aJlbTE€pPHATUBHBIE, OCO3HAHHO BBIOHMPATh
HanOosee 3¢ PexTUBHBIE CIOCOOBI PEIICHHS YYEOHBIX U MO3HABATEIbHBIX 33]1a4;

® YMEHUE COOTHOCHUTH CBOU JAECHCTBHS C IUIAHUPYEMBIMH PE3YJbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEU IEATEIBHOCTH B
npolecce JTOCTHKEHUS pe3ysibTaTa, OMpeleNsTh crocoObl NEUCTBUI B pamMKax MPEeAsIOKEHHBIX YCIOBUM U TpeOOBaHMUIA,
KOPPEKTUPOBATh CBOM JICMCTBUS B COOTBETCTBHM C U3MEHSIOIIEHCS CUTyallueH;

® YMEHHE OLIEHUBATH MPABHIILHOCTD BBITIOJHEHUS Y4eOHOM 3a/1aui, COOCTBEHHBIE BO3MOKHOCTHU €€ PeIlIeHNUS;

® BJIaJICHME OCHOBAaMHU CAMOKOHTPOJISl, CAMOOILICHKH, MIPUHATUS PEIICHUI U OCYIIECTBICHUSI OCO3HAHHOTO BhIOOpa B yueOHOM
Y II03HABATEIbHOMN JCATEIbHOCTH;

® YMEHUE OIpPEAENATh MOHATHUS, CO3/1aBaTh OOOOIIEHHUS, YCTaHABJIMBATh AHAJIOTUH, KIaCCU(QHUIMPOBATh, CaMOCTOSTEIBHO
BBIOMpPATh OCHOBAHMUS U KpPUTEPUU [UIsI KIacCHU(PHUKAIMKM, YCTaHABIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PacCykKICHHUE, YMO3AKIIOUCHHE (MHIYKTUBHOE, J1EIYKTHUBHOE U 10 AHAJIOTHH) U JEJIaTh BHIBOJBL;

® yMEHUE CO03/aBaThb, NMPUMEHITh M NPeoOpa3OBbIBaTh 3HAKU W CHMBOJIBI, MOJAEIM U CXEMbI JJIs PEIICHUs y4eOHBIX U
ITI03HABATEJIbHBIX 3a/1a4;

® yMEHHE OpPraHU30BbIBATh YUYEOHOE COTPYJHHUYECTBO M COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM M CBEpCTHUKAMU; pabOTaTh
WHAMBHUIYAJIbHO M B TPYIIE: HaXOAUTh OOlee pelieHne U pa3pemiaTb KOHQJIUKTH Ha OCHOBE COTJIACOBAHUS MO3HUIMHA U
yuéTa HHTEpPECOB; (POPMYIHPOBATH, APIYMEHTHPOBATH U OTCTaUBATh CBOE MHEHHUE;

® YMEHHE OCO3HAaHHO MCIIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3a1a4€¥i KOMMYHUKALUU JUIs1 BBIDAXKEHUS CBOUX
YyBCTB, MBICJIEH U MOTPEOHOCTEH; IUIAHUPOBAHUS U PETYJIAIIMU CBOCH JIEATEeIbHOCTH; BJIaJICHHE YCTHOW U MUCbMEHHOMN

PEUYbI0, MOHOJIOTUYECKOW KOHTEKCTHON PEYBIO;



e (opMupoBaHHEe U pa3BUTHE KOMIIETEHTHOCTH B 0O0JIACTM WCIIOIB30BaHUS HMHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM;
e (opMupoBaHHE U Pa3BUTHE IKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUE MPUMEHSTh €ro B MO3HABATEIbHONW, KOMMYHUKATHBHOM,

COL[I/IaHBHOﬁ IMPAKTUKE U HpO(i)eCCHOHaJIBHOf/’I OpUCHTAIINH.

IIpeamernsbie:

1.B nmo3naBarenbHOIl cdepe:

® 1aBaTh ONPEACIICHUS U3YUYCHHBIX NOHATUN: «XUMHYECKUHN DJIEMEHT», «aTOM», «UOH», «MOJIEKYJIa», IIPOCTHIC U CIIOKHBIE
BEIIECTBAY», «BEIIECTBO», «XUMHUYecKas (QopMylia», «OTHOCHUTENIbHAs aTOMHAas Maccay, «OTHOCUTEIbHAs MOJIEKYJIspHas
Maccay, «BAJEHTHOCTbY», «CTENEHb OKUCICHUS», «KPUCTALIMYECKAS PEIIETKA», «OKCHUIBDY, «KUCIOTB», «OCHOBAaHUSIY,
«conny, «aM(pOTEpHOCTbY, «UHAUKATOP», «IEPHUOTUYECKUN 3aKOH», «IepUogruYecKas TabJIUIa», «U30TOIBIY,
«XMMUYECKasl CBA3bY, «QJIEKTPOOTPULIATEIILHOCTEY, «XUMUUYECKAsI PEAKUUs», «XUMHYECKOE YPABHEHHE», «IC€HETHUYECKAS
CBA3b)», OKUCIICHUEY, «BOCCTAHOBJICHUEY, «QJIEKTPOIUTHYECKAS JUCCOLUALIUAY, «CKOPOCTh XMMUYECKOU PEaKIUN»;

® OIHACATh IEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBEACHHBIE XUMUYECKHAE DKCIIEPUMEHTBHI;

® ONKCHIBATH M PA3JINYaTh U3YUYEHHBIC KJIACCHI HEOPTaHWYECKUX COCAUHEHUMN, MPOCTHIE U CIIOXKHBIE BEIIECTBA, XMMUYECKUE
peakuuu;

® KJIACCU(PUIIMPOBATH U3yUYEHHbIE OOBEKTHI U SIBJICHUS;

e JleJaTh BBIBOJABI W YMO3AaKJIIOUEHHUS W3 HAOIIOAEHUH, HM3YyYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MNPOrHO3UPOBATH

CBOMCTBA HCU3YUYCHHBIX BCHICCTB 11O aHAJIOTHUH CO CBOMCTBAMH N3YYCHHBIX;



® CTPYKTYpUPOBATh U3YUYECHHBIA MaTEpHall U XUMHUYECKYI0 HH(POPMALIHIO, TOJYYEHHYIO U3 IPYTUX UCTOYHUKOB;

® MOJIEIMPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB 1-3 Mepro0B, CTPOEHUE POCTHIX MOJIEKYJ;

2.B IEHHOCTHO — OPUEHTALIMOHHOI cepe:
® aHAM3UPOBATh U OIICHWBAThH MOCIEACTBUS JJIi OKPYXKAIOIIeH cpeabl ObITOBOM M MPOM3BOJCTBEHHOUN EATEIBHOCTH
YeJIoBeKa, CBSI3aHHOM C MepepabOoTKOM BEIIECTB;
3. B TpynoBoii chepe:
® IPOBOJUTH XUMUUYECKUIN IKCIIEPUMEHT;

4. B cpepe 0e30maCHOCTH KU3HEAESATEIbHOCTH:

e OKa3bIBaTh MEPBYIO MOMOIIbL MIPU OTPABICHUAX, OKOTaX M JAPYTMX TPaBMaxX, CBS3aHHBIX C BEHIECTBAMHU M JIAOOPATOPHBIM

000pyTI0BaHUEM.

B cooTBeTcTBMM ¢ yuyeOHBIM IIJIJAHOM Ha M3YYE€HHME XUMHHU B 9 Kilacce OTBOAMTCSA 2 4Yaca B Henento, /0 4acoB B roj, Ipu
HOPMATUBHOW MPOJOJDKUTEIIBHOCTH Yy4eOHOro roja 35 ydeOHBIX HeAenb. B COOTBETCTBHHM CO CIIOKHBIICHCS IPAKTHKOMN
OpraHu3alid OCHOBHOTO 0O0mIero o00pa3oBaHUs B 0Opa30BaTEIbHBIX YUYPEKICHUSAX O0OIIero oOpa3oBaHuUs pealibHas
MPOJIOKUTENIBHOCT YU4€OHOTO TOJa MEHbIIE HOPMATHBHOM M cocTaBiser 34 ydeOHble Henenu. Takum oOpa3oM, Bpems,

BbIJIENIIEMOE PaOOYMMU yUYEeOHBIMY IJTAHAMH Ha U3yYEHUE XUMHH B 9 Kilacce Ha MpaKTUKE paBHO 68 yacam.



C yuetom Hen30eXHBIX MMOTEPh YYEOHOTO BPEMEHHM, BBI3BIBAEMBIX DPA3THMUYHBIMH OOBEKTHBHBIMU TNPUYMHAMHU, a TaKKe
HEOOXOIMMOCTH BBIJICJIICHHS JOMOJTHUTEIBHOIO BPEMEHM Ha H3Y4Y€HUE OTAEJbHBIX BOMPOCOB Kypca XHMHH IPOrpaMMOn
IpeayCMOTpPEH OOJIBIION 00BEM pe3epBHOTO BPEMEHH -6 4acoB.

[Iporpammoii mpeyCMOTPEHO MPOBEICHUE:

KOHTPOJIBHBIX paldoT — 4,

NPaKTUYECKUX paboT — 6 4acos.

Cpok peanuzaii mporpaMMbl — OJJUH YYEOHBIH TOI.

OTiuunTe/IbHbIE 0COOEHHOCTH padoueil MPOrpaMMbl M AaBTOPCKO

OcHOBHOE cofiep’KaHre aBTOPCKOM MOJHOCTHIO HAIIUIO OTPaXEHUE B JaHHOU paboueit mporpaMme.

B pabGouyio mporpammy Mo XMMHH BHECEHBbl U3MEHEHHs IO CPaBHEHHUIO C aBTOPCKOW: M3 pe3epBa noOaBieHo 1 yac Ha
«Mertambl» u nob6asnen luac Ha [Ipaktukym 1 «CBoiicTBa METAIIIOB M UX coeAnMHEeHU». OCHOBHOE OTJIMUME JaHHOU pabodeit
MPOrpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOM MpPOTrpaMMe MpaKTHUYECKHUE PabOThl CTPYNIHUPOBAHBI B OJIOKH -
XUMUYECKUE MPAKTUKYMBI, KOTOPBIE MPOBOISATCA IMOCIE M3YUYEHHUsS HECKOJIbKHX pa3lelioB, a B paboyell mporpamme 3TH Ke
MpaKkTUYEeCKUEe pabOThl JAIOTCS MOCIE U3YYCHUS] KOHKPETHON TeMbl. JTO MO3BOJISIET JyUllle 3aKPEHUTh TEOPETUUECKUI MaTepual
Ha TMPAKTUKE W TPOBEPUTH MPAKTUYECKHE YMEHUS W HaBbIKM HEMOCPEACTBEHHO MO JaHHOM Teme. YTOOBI mNpoBECTH
MPAKTUYECKYI0 paboTy MO KOrjAa-TO M3yYEHHOW Teme, TpeOyeTcsl AOMOJHUTEIBHOE BpEeMs NJi MOBTOPEHHUS TEOPETUUYECKUX

OCHOB, UTO UCKIIFOYAETCs B JAaHHOW paboueil mporpamme.



Kosun4yecTBO 4acoB B

KosaunyecTBo 4acoB B padouei

Pazaen .

aBTOPCKOIl mMporpamme nporpamMmme
1. Beenmenuwe. OOmas xXapakTePUCTUKA  XUMHYECKUX
3JIEMEHTOB U XMMHUYECKUX peakuuii. [lepuonnuecknil 3akoH u 10 10
ITepuonnueckas cucrema XUMHUYECKUX 3JIEMEHTOB
JI.M.MenneneeBa
2.MeTabl 14 14 +1 +2+1
3.IIpaktukym 1 «CBOMCTBA METAIIJIOB U KX COCTMHEHUI 2 -
4. HemeTasisl 25 25+3
5. IlpaktukyMm 2 «CBONCTBA HEMETAIJIOB U UX COCTMHEHUI 3 -
6.0000111eH1e 3HAHUM 110 XUMHH 32 KYpC OCHOBHOM IITKOJIBI.

10 10

[Toaroroska xk '1A.
Peseps 6 4
Hroro: 70 20




TemaTHyeckoe IVIAHUPOBaHKMeE Y4eOHOI0 MaTepHaJia

No HasBanue riaBel KomuuectBo | Ilpaktuueckue | KoHTposibHBIE
rJIaBBI 4acoB paboThl paboThl
BBenenune. O0mas 6 Nel
XapaKTEePUCTHKA
XAMHYECKUX DIJIEMEHTOB U
XUMHUYECKUX PEaKIUH.
[Tepunoauueckuit 3aK0H U
Ilepuonnueckas cucrema
XUMHYECKUX DJIEMEHTOB
J.M.MenneneeBa
1. Meraiisl 18 Nel-3 Ne2
3. Hemeramisl 28 Ne4-6 Ne3
5. O00011eHNEe 3HAHUHT 110 10 Neq
XUMHH 32 KypC OCHOBHOM
mkoJiel. IloaroroBka k
I'"A.
6. | Peseps 4
Htoro 70 6 4




OcHOBHOe cojiep:kaHHe Kypca

Beenenne. O0mas xapakrepucTHKa XUMHYECKHX 3JIEMEHTOB U XUMHYeCcKHuX peakuuii. Ilepuoanveckuii 3aKoH u
Ilepuoanueckasi cucrema

xumMudeckux jemMeHToB JI. U. MengeneeBa (10 u)

XapakTepucTUKa 3JEMEHTa O ero mnoJjioxkeHutro B Ilepuoandeckoin cucreme xumudeckux aneMeHToB . M. Menneneesa.
CBoiicTBa OKCHJIOB, KHUCIJIOT, OCHOBaHHM M COJI B CBE€T€ TEOPHUM DIICKTPOJUTHUUECKOW JUCCOIMALMM M OKUCIICHU -
BoccTaHoBlieHUd. [loHsiTHE O TmepexoaHbIX »3yeMeHTaX. AmdoTepHOCTh. ['eHeTHUecKHil psJ MNEepexXOoJHOro HIIEMEHTA.
[lepuonnueckuit 3akoH U llepuoamueckas cucrema xumuueckux aneMeHToB . M. MenneneeBa. Xumudeckas opraHu3anus
KUBOM Y HEKHWBOU MPUPOJbl. XUMHUYECKHUM COCTaB sApa, MAHTUUA U 3€MHOU KOPbl. XMMHUYECKHUE SJIEMEHTHI B KJIETKAaX MKHUBBIX
opranu3MoB. Makpo- u MukposnemeHTsl. O000IIeHre CBENeHUH O XUMHUYECKHX peakiusax. Knaccudukanus XUMHYECKUX
peakuuii 1Mo pa3IuyYHbIM TPU3HAKAM: «UHCJIO M COCTAaB PEAruPYIOIMX U OOpPa3yIONIMXCS BEIHIECTBY», «TEIIOBOW 3hdeKrT»,
«HAIMpaBIICHUE», «U3MEHEHUE CTETeHEH OKHUCICHHS DSJIEMEHTOB, OOpa3yIoIIUX pearupyrolmue BemecTBay, «daszay,
«HMCIIOJB30BaHKE KaTanuszatopay. [loHsTHe 0 cCkOpocTH XUMHYECKOU peakiuu. PakTopsl, BAUSIOIIME HA CKOPOCTh XUMUYECKUX
peakiuii. Karanuzatopsl u katanu3. UHrMOUTOpbl. AHTUOKCHU/IAHTHI.

JdeMoHCTpaIUH.

Paznmuunsie dhopmer Tabmmnel J[. M. MenaeneeBa. Mojaenn aTOMOB 3JIeMEHTOB 1—3-T0 meprnooB. Mojeiab CTPOSHUS 3€MHOTO
mapa (mornepeyHsiil paspes). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKI[MU OT MPUPOAbl PEAarupyOIINX BEIIECTB. 3aBUCUMOCTD

CKOPOCTH XMMHMYECKOW PEaKUUHM OT KOHLEHTPALUHUH PEAarupyOMIUX BEHIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW PEAaKUHUH OT



IJIOMIAIM COMPUKOCHOBEHUSI PEArupyIOIMINX BEIIECTB («KHUISIIUNA CJIO0M»). 3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOM peakiuu OT
TEMIIEpPaTyphl pEarupyrouuX BelecTB. [ OMOreHHbIil u rereporenHblil katanu3bl. GepMenTaTuBHbIN KaTanu3. UHrubuposanue.
JlaGopaTopHbIe ONbITHI.

1. IlomyuyeHne ruApoKCcHAa LHMHKA M HCCIEIOBAHUE €ro CBOWCTB. 2.MopaenupoBaHue noctpoeHus l[lepmoamyeckoli cucTteMsl
xumudeckux anemeHToB [I. M. MengeneeBa. 3. 3amenienue xene3oM mMeau B pactBope cynbdarta menu (I1). 4. 3aBucumoctb
CKOPOCTH XUMHUYECKON PEAKIIMU OT MPUPOABI PEArnpyrOUIMX BEUIECTB HA MPUMEPE B3AUMOACHCTBUSA KUCIOT C METAIIAMM.

5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIIUU OT KOHIIEHTPAIIMU PEarupyrolnux BEIIECTB HA MPUMEPE B3aUMOACHCTBHUS IITUHKA
C COJITHOW KHCJIOTOM Pa3IMYHON KOHLICHTPALIUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pPEakIHH OT IUIOIIAJN CONPUKOCHOBEHHMS pearupyronmx BemecTs. 7. MoaenupoBaHue
KUIAIIETo cJIos». 8. 3aBUCUMOCTh CKOPOCTHM XMMHMUYECKON peakuu OT TEMIIEPATyphl PEarupyrollnX BEIIECTB HA MpUMEpE
B3aumojeiicteusi okcuaa menu (II) ¢ pacTBopom cepHOM KHUCIOTHI pa3aWyHOW Temmeparypol. 9. PaznoxkeHnuwe mnepokcuaa
BOJIOpOJia ¢ ToMoIblo okcuaa mapranma (IV) u karanassl. 10. OOHapykeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX MPoayKTax. 11.
NurunbupoBanue B3auMOICUCTBUS KUCIOT C METAJJIAMU YPOTPOTTTHOM.

IIpeameTHBIE pe3ybTATHI 00y4YeHUS

Yyamuics 10JKeH ymems:

WCMOJIB30BATh NPU XAPAKTEPUCTUKE NPEBPALICHUN BEIIECTB IMOHATHA: «XUMHUYECKas PEaKUUs», «PEaKUUH COCIUHEHUS»,
«peaKIUU PaA3JIOKEHUS», «PEAKIIMU OOMEHa», «PEaKIUU 3aMEIICHUS», «PEaKlUH HEUTpaIU3alun», «IK30TEPMUUYECKUE

peakiuu», <«OGHIOTEPMUUYECKUE  PEaKIUu», «OOpaTUMbIE  pEaKIUu», «HEOOpaTUMbIE  pEaKIUU», «OKUCIUTEIBHO-



BOCCTAHOBHUTENIBHBIE PEAKLIHMHN», «TOMOTECHHBIE PEAKIUW», «TETEPOTCHHBIC pEAKIUN», «KATUIMTUYECKUE PEAKIINN»,
CHEKATAIMTUUECKUE PEAKIINN», «TeIUTOBOM d(PPEKT XUMUUECKON PeaKInum», «CKOPOCTh XUMUYECKOU PEaKIun», «KaTaaIu3aTopy;
XapaKTepU30BaTh XUMHUUYECKHE DJIEMEHThl |1—3-TO MEepUoJ0B MO HMX MOJOXKEHUIO B llepuomuueckoil cucTeMe XUMHUUYECKUX
aneMmeHToB [. V1. MeHeneeBa: XUMUYECKUNM 3HAK, MOPAAKOBBIA HOMEp, MEPUOJ, TPYyIlNa, NOATPYINa, OTHOCUTEIbHAS aTOMHAs
Macca, CTpoeHHMe aToma (3apsja siapa, YUCIO MPOTOHOB M HEUTPOHOB B sAJipe, OOIIEE YHUCIO JJIEKTPOHOB, pacHpeacsieHUE
AJIEKTPOHOB IO JIEKTPOHHBIM CIIOSIM, TIPOCTOE BEIIECTBO, (DOpMyIia, Ha3BaHKWE U THUIT BBICIIETO OKCHJIA U TUIPOKCUIA, JIETYIETO
BOJIOPOJIHOTO COEJIMHEHUS (/1711 HEMETAILJIOB));

XapaKTepU30BaTh OOIHME XUMHYECKHE CBOWCTBA aM(pOTEPHBIX OKCHUIOB M THAPOKCHUIOB; MPHUBOAUTH MPHUMEPHI PEAKIIUH,
MOATBEPKIAIONTUX XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHUJIOB U THIPOKCHIIOB;

JlaBaTh XapaKTEPUCTUKY XMMHUYECKHUX PEAKIMM MO0 YUCIY M COCTABY MCXOJHBIX BEIIECTB M IMPOAYKTOB PEAKIMU; TEIJIOBOMY
2 deKkTy; HampaBJICHUIO MPOTEKAHUS PEaKIUH;, H3MCHCHHUIO CTETCHEH OKHCIICHHS JJIEMEHTOB; arperaTHOMYy COCTOSHHIO
MCXOJIHBIX BEIECTB; YUYACTUIO KaTalnu3aTopa;

OOBSCHATH U IPUBOIUTH MIPUMEPHI BIUSHHUS HEKOTOPBIX (PAaKTOPOB (MpHpOJa pearupyrolux BEleCTB, KOHIIEHTPAIIUs BEICCTB,
JaBJICHUE, TeMIeparypa, KaTajau3aTop, MOBEPXHOCTh CONMPUKOCHOBEHHS PEArupyIOIIMX BEIIECTB) Ha CKOPOCTh XUMHUYECKHUX
peaKiuu;

HaO0JII0/1aTh U ONHUCHIBATh YPABHEHHUS PEAKIIUA MEXKTy BEIIECTBAMHU C IIOMOIIbIO0 €CTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO) SI3BIKA U

A3bIKa XUMHH,



MIPOBOJUTH OIBITHI, MOJITBEPKAAIOIINE XUMUYECKUE CBOMCTBA aM(OTEPHBIX OKCHUJIOB M THIAPOKCHJIOB; 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peakuud OT Pa3NUYHbIX (HAKTOPOB (IPUPOJA PEarupyrolldX BEIIECTB, KOHUEHTpAIUs BEIIECTB, JABICHUE,

TEMIICpATypa, KaTaJan3aTop, HOBECPXHOCTh COIIPUKOCHOBCHUA pCaArupyromumux BGIJ_IGCTB).

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamucs 10JKeH ymems:

OTIPENENATh IIeb YYEOHOW AEATETLHOCTH C TOMOINBID YUUTEIS U CaMOCTOSITEIbHO, MCKAaTh CPEJCTBAa €€ OCYIIECCTBICHUS,
paboTas 1o IUIaHy, CBEPSATHh CBOU JIEUCTBUS C IIEJIBIO M MPH HEOOXOJAMMOCTH MCHPABIATH OMMOKU C TOMOINBIO YUUTENs U
CaMOCTOSITEIBHO;

COCTaBJISITh AHHOTAIIUIO TEKCTA;

CO371aBaTh MOJCIHM C BBIJICICHUEM CYIICCTBCHHBIX XapaKTEPUCTHK OOBEKTa W MPEJICTABICHHEM HX B IPOCTPAHCTBEHHO-
rpaduuecKOi WM 3HAKOBO-CUMBOJIMYECKOU popme;

OTIpEIeISITh BUIBI Kilaccu(UKAIU (€CTECTBEHHYIO M HICKYCCTBEHHYIO);

OCYILECTBIATH NIPSAMOE AEAYKTUBHOE TOKA3aTEIbCTBO.

Tema 1. Metasibl (14 4)

[Tomoxxenne wmetamioB B Ilepuonmdeckor cucreme xumudeckux odiemMeHTtoB JI. WM. MengeneeBa. Meraumnueckas
KpUCTAJJIMYECKasl pelIeTKa U MeTaJIMuecKkas XuMuueckas cBsi3b. OOmue Quinueckue cBoiicTBa MeTaimnoB. CmuiaBbl, HX

CBOMCTBA M 3HaueHHME. XHMMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBHTEJECH, a Takke B CBETE HX IIOJOXKCHHSI B



ANEKTPOXUMHUYECKOM PsIy HAMpsKEHU MeTaioB. Koppo3ust MeTaiioB U crnocoObl 00psObI ¢ HeMl. MeTambl B ipupojae. Oo1ue
CHOCOOBI UX TOJTYUYEHHUS.

OO0umas xapakTepucTHKA HIEJOYHBIX MeTAI0B. MeTtamibl B nipupoje. O0mme cnocodsl ux noaydeHus. CTpoeHUE aTOMOB.
[IlesiouHbIE METANIBI — MPOCTHIE BellecTBA. BakHelne COeIMHEHUS 1IEJIOUYHBIX METAJIOB — OKCHU/IbI, TUIPOKCUIBI U COJU
(x;mopuibl, KapOOHATHI, CYJIb(aThl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHUE B HAPOAHOM X03siiicTBe. Kanuiinbie ynoopeHusl.
OO0mas xapakrepucTHKAa 3JIEMEHTOB I1IaBHOM nmoarpynnsl 11 rpynnsi.

Ctpoenune atomoB. IllenouHo3eMenbHbIE METAJUIBI — MPOCThIE BEHIECTBA. BakHeHIIMe COEAWHEHMS IIEeI0YHO3EMENbHBIX
METaJJIOB — OKCHUJIbI, TUIPOKCHUIBI U COJH (XJIOPUIbI, KapOOHATHI, HUTPATHI, CyJIb(aThl, pocdaThl), UX CBONCTBA U MPUMEHEHHE
B HapOJHOM XO3SICTBE.

AJIIOMUHMH.

Ctpoenune atomMa, GU3NIECKUE U XMMUYECKHE CBOMCTBA MPOCTOro BemecTBa. CoeMHEHUS ATIOMUHUS — OKCHUJ M TUJIPOKCHU, UX
amdotepHbIit xapakTep. Baxkneimue conu amomunus. [[puMeHeHre amOMUHAS U €70 COSTMHEHUH.
Kene3so.

Ctpoenune aroma, GU3NUECKIE M XUMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA. | eHeTHYeCKre bl Fe*? uFe®.

Baxueiimue conu xxene3a. 3HaUCHHE KeJie3a U €ro COSAMHEHHM I MPUPOAbl U HAPOJAHOTO XO35IUCTBA.

JlemoHcTpauM.

OOpa3Iibl MIETOYHBIX U MIET0YHO3eMEebHBIX MeTalIoB. O0pa3iisl criiaBoB. BzauMoeicTBre HATPus, JIMTUS U KaJIbLK C BOJOM.

B3aumoneiictBue HaTpuss U MarHvsi ¢ KHACJIOpoJOM. B3auMojeiicTBue metayuioB ¢ HeMeTamiamu. [losiydeHue ruapokcuigoB

xenesa (II) u (III).



JlaGopaTopHble ONbITHI.

12. BzauMojeiicTBHE pacTBOPOB KHUCIOT U cojied ¢ metamamu. 13. O3HakomiieHWe ¢ pylaamu kenesa. 14. OxpamivBaHue
IJITAMEHU COJISIMM IIEJIOYHBIX MeTauioB. 15. BzaumopeiictBue kanbiiusg ¢ Boaoul. 16.IlonmydyeHue ruapokcuaa KaablLus U
UCCJIEJOBAHUE €TI0 CBOMCTB.

17. TlonydyeHnne ruApOKCUAA aJIOMUHUSA M UCCIENOBAHUE €ro CBOMCTB. 18. B3aumopeicTBue xkene3a ¢ COJNSAHOM KUCIOTOW. 19.
[Tonyuenue runpokcunos xkenes3a (1) u (II1) u u3yyeHue ux CBOMCTB.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yyamuics n0JKeH ymems:

UCIIOJB30BaTh IIPU XapaKTEPUCTUKE METAUIOB U HUX COCAUHEHUM IOHATHA: «METAJUIbD», «PSAJ AaKTUBHOCTH METAJIOBY,
«ILIEJIOYHBIE METAJJIbl», «IIEJIOYHO3EMEIIBHBIE METAJUIBDY, MCIIOJNb30BaTh HX MPU XAPAKTEPUCTUKE METAJUIOB; JaBaTh
XapaKTEPUCTUKY XUMUUYECKUX 3JIEMEHTOB-METAJUIOB (ILETOYHBIX METAIOB, MArHWsl, KajablUs, aJIOMHHUS, Kejle3a) MO HUX
nosioxkeHuto B Ilepuoauueckoi cucreme xumudeckux snemeHToB JI. M. MenaeneeBa (XMMUUYECKUM 3HAK, TOPSAKOBBIN HOMED,
Mepuo, IpyIa, NOATPyNIa, OTHOCUTENbHAsI aTOMHAsl Macca, CTPOEHUE aToma (3apsj sApa, YUCIO MPOTOHOB M HEUTPOHOB B
sanpe, o0IIee YUCIo IEKTPOHOB, pacipeiesieHne SJIEKTPOHOB 10 SJIEKTPOHHBIM CIIOSIM), POCTOE BEIIECTBO, (hopMyia, Ha3BaHHE
Y TUII BBICIIETO OKCUJA U THAPOKCHUIA);

HA3bIBATh COCAMHEHHS METAIIOB M COCTABIIATh UX ()OPMYJIBI IT0 HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, O0IIMEe (PU3NUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIECTB-METaJIJIOB,;

OOBSICHSITh 3aBUCUMOCTH CBOMCTB (MJIM MpPEJCKa3bIBaTh CBOWCTBA) XUMUUYECKUX 3JIEMEHTOB-METAIIOB (Paguyc, METaIMYeCKue

CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX MMM COEIUHEHHUH (KUCIOTHO-



OCHOBHBIE CBOWCTBA BBICIIMX OKCHIOB M THAPOKCHUIOB, OKHUCIUTEIHHO-BOCCTAHOBHUTENbHBIE CBOWCTBA) OT TOJOXKEHHUS B
Ilepuonnueckon cucreMe Xumuueckux aaeMeHToB [[. 1. Menneneesa;

ONMKCHIBaTh OOIME XMMHYECKHE CBOWMCTBA METAJJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WMJIM POJHOr0) fA3bIKa M S3bIKa
XUMHHY;

COCTaBJISATh MOJIEKYJISIDHBIE YPaBHEHMS PEAKLUUN, XapaKTEPU3YIOIIMX XHMHUYECKHE CBOMCTBA METAJUIOB M UX COCIMHEHUH, a
TaK)K€ JIEKTPOHHBIE YPABHEHHSI IIPOLIECCOB OKUCIEHUSI-BOCCTAHOBIICHHUS;

YPaBHEHHUS DSJIEKTPOJUTUYECKON AUCCOLMALMN; MOJIEKYJIApHbIC, IMOJHbIE M COKPALICHHBIE WOHHBIE YpPaBHEHUS pEAKUUNA C
y4acTHEM 3JIEKTPOJIUTOB;

YCTaHABJIMBATh NPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXAY CTPOCHHEM aToMa, XMMHUYECKOH CBS3bI0, THIIOM KPUCTAJLIMYECKOMN
pEIIEeTKH METAJIJIOB U UX COEAMHEHUH, NX OOIIMMHU PU3NYECKUMH U XUMUUYECKUMU CBOMCTBAMU;

ONKCHIBATh XUMHUYECKHE CBOMCTBA LIEIOYHBIX U IET0YHO3EMEIBHBIX METAJUIOB, a TAK)KE aJIOMHUHMS U JKEJIe3a U UX COCITMHEHUN
C IIOMOUIBIO €CTECTBEHHOTO (PYCCKOI'O MM POJHOIO) SI3bIKA U S3bIKA XUMUMU;

BBINOJHATh, HAOMIOAATh M OIMUCBHIBATH XUMHUYECKUI HKCHEPUMEHT IO PACIO3HABAHWIO BaXKHEWIIMX KAaTHOHOB METAJIOB,
TUAPOKCU-UOHOB;

DKCIEPUMEHTAIBHO HCCIIENOBATh CBOWCTBA METAUIOB M HMX COCAMHEHMM, pelaTh JKCIIEPUMEHTAIBHBIE 3aJa4d IO TEME
«MeTtannb»;

ONMCHIBATh XUMUYECKUN IKCIIEPUMEHT € MTOMOILBIO €CTECTBEHHOIO (PYCCKOr0 WK POJTHOIO) SI3bIKA U A3bIKA XUMHH;

IIPOBOJUTH pacyeThl MO XUMHUYECKMM (OpMysJaM M YpPaBHEHHUSM pEaKUUi, MPOTEKAIOIUX C YYaCTHEM METANIOB U HX

COEIMHEHUH.



MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuncs A0JKeH ymems:

paboTaTh MO COCTABJICHHOMY ILUIaHY, UCIIOJIB3Ysl HAPSAy C OCHOBHBIMHU M JOTIOJHUTEJIHHBIE CPEACTBA (CIIPAaBOYHYIO JIUTEPATYPY,
cinoxkubie Tipubopsl, cpeactBa UKT); ¢ moMonplo yuutens oTOMpaTh sl pelieHUs Y4eOHBIX 3a7a4 HEOOXOJMMBIC CIIOBApH,
SHILMKJIIONEIUU, CTPABOYHUKH, DJICKTPOHHBIEC TUCKH;

COTIOCTABJISITh U OTOMpPaATh MHQPOPMAIUIO, TOJYYCHHYIO U3 Pa3IMYHBIX HMCTOYHUKOB (CIIOBApH, JHIUKIONEANH, CIPABOYHHUKH,
ANEKTPOHHBIE TUCKHU, CETh IHTEPHET);

NpeICTaBIATh HH(OPMAIIUIO B BUIE TaOIMI, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM uncie ¢ npuMmeHeHuem cpeacts UKT;
Oo(QOpPMJISITh CBOM MBICIIM B YCTHOW M MHUCHMEHHOW PEUM C YYETOM CBOMX YUEOHBIX M JKU3HEHHBIX PEUYEBBIX CUTYaIlHi, B TOM
yuciie ¢ npumenenueM cpeacts UKT;

COCTaBJIATh PELEH3UIO Ha TEKCT;

OCYILECTBIATH JOKA3aTEIbCTBO OT IIPOTUBHOTO.

Tema 2. IIpaktukym 1. CBoiicTBa MeTa/I0B M X coequnennii (2 1)’

1. OcyiecTBieHNE LEMOYKKM XUMUUYECKUX mnpeBpamieHuil. 2. [loaydeHne u CBOICTBa coelWHEHH MeTauioB. 3. PeieHue
JKCIIEPUMEHTAJIBHBIX 33724 Ha PACMO3HABAHUE U MOJYYEHNE COCTUHEHUI METAILIOB.

IIpeameTHbIe pe3yabTaThl 00yUeHUSs

Yyamuics 10JKeH ymems:



oOpammatbest ¢ J1aboOpaTOpHBIM O0OPYJIOBaHMEM U HarpeBaTelbHHIMH MPUOOpPAaMU B COOTBETCTBUU C MpaBUJIAMU TEXHUKHU
0e301acHOCTH;

HAOJII01aTh 32 CBOMCTBAMH METAJUIOB M UX COCIMHEHUH U SIBICHUSMHU, MIPOUCXOISIIIIUMU C HUMH;

OMHUCHIBATh XUMUUYECKUN IKCIIEPUMEHT C MMOMOIILI0 €CTECTBEHHOT'O (PYCCKOT'O WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JienaTh BBIBOJIBI IO Pe3yJIbTaTaM MPOBEICHHOTO AKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTAThI 00y4YeHN sl

Yyamucs 10JKeH ymems:

OTIpEeIeNIATh, UCXO/sI U3 yueOHOM 3a1auu, HEOOXOIUMOCTh UCIOJIb30BAHUS HAOIIOACHHS WM SKCIIEPUMEHTA.

Tema 3. Hemeranabl (25 4)

OO0miast XxapakTepuUCTHKAa HEMETAJJIOB: ToyiokeHue B llepuoamdeckoil cucteme Xxumuueckux osnementoB JI. .
MenpeneeBa,0cO0EHHOCTA CTPOCHHSI aTOMOB, 3JEKTPOOTpUIATEIbHOCTh (D0) KakMepa «HEMEeTAIMYHOCTHY, psia 0.
Kpucrainuyeckoe CTpOEHHME HEMETANIOB — TMPOCTBIX BemlecTB. Asuiorponus. Duznueckue CBOWCTBA HEMETAJIOB.
OTHOCUTENBHOCTD MOHATHN «METAJD» U «KHEMETAILID).

Boaopoa.llonoxxenue Bogopona B Ilepuonnueckoit cucteme xumudeckux aneMeHToB JI. M. MenneneeBa. CTtpoeHue atoMa u

MOJICKYJIBL. du3NYECKHe U XMMHUYECKHE CBOMCTBA BOOOpOaA, €ro IOJYyUYCHHNEC U IIPUMCHCHUC.

1 IIpu 1Byx4yacoBOM IJIAHUPOBAHUU MPOBOIUTCS TOJIBKO MpakTHyeckas pabora 3



Bonaa.

Crpoenue moinekyinbl. BonopoaHas xumudeckast cBsizb. duznueckue cBOMCTBA BOJIbl. AHOMAJINKM CBOUCTB BOJbI. [ uapodiibHbIe
u tuapodoOHBIC BelIecTBA. XHUMHUUECKHE CBOWMCTBA BOJBl. KpyroBopoT Bonbl B mpupojge. Bomoouuctka. Aspamusi BOJBIL.
beitoBhie QuibTpel. MuHepanbHbIe BOBL. JJUCTHIITMpOBaHHAS BO/IA, €€ TIOJYYeHUE U PUMEHEHUE.

O01mas XapakTepucTUKa rajoreHos.

Ctpoenne atroMoB. [TpocThie BellecTBa 1 OCHOBHbBIE COCIMHEHUSI TAJIOT€HOB, UX CBOMCTRBA.

Kparkue cBenenus o xiaope, 6pome, dprope u ione. [I[pumMeHeHne rajJoreHoB U UX COSAUHEHUN B HAPOTHOM XO3SMUCTRBE.

Cepa.

Crpoenue aroMa, aJIOTpOIMs, CBOMCTBA W TNpuUMeHeHHe pomoOuueckoit cepwl. Oxcunbl cepol (IV) m (VI), ux momyuenue,
cBoiCcTBa M mpuMeHeHue. CepHasi KUCJI0Ta U €€ COJIM, UX TPUMEHEHHUE B HAPOJHOM X03sHcTBE. [IpOM3BOACTBO CEPHOI KMCIIOTHI.
A3orT.

CrpoeHue aTroMa U MOJIEKYJbI, CBOMCTBA MPOCTOrO BellecTBAa. AMMHAK, CTPOCHHUE, CBOMCTBA, MOdydyeHue u npuMmeHenue. Conu
aMMOHUs, UX cBoicTBa u mpuMeHenune. Okcuabl azota (I1) u (IV).

A3OTHas KUCJIOTa, €€ CBOWCTBA W MpuMeHeHue. HutpaTel u HUTPUTHI, MpoOJIeMa UX CONEPIKAHUS B CEIbCKOXO3SHCTBEHHOM
MPOIYKIIMU. A30THBIE YI0OpEHUSI.

dDocdop.

Crpoenue atoma, ayIoTpoIus, CBOMCTBa Oenoro u kpacHoro ¢ocdopa, ux npumeHeHue. OCHOBHBIE COCIMHEHUS: OKCH]L
dochopa (V) u oprodochopnas kuciora, pocharsl. DochopHbie yaoOpeHus.

Yraepona.



Crpoenue artoma, amoTpomnus, cBoWcTBa Moaudukarui, npumenenue. Oxcuasl yraepoaa (II) m (IV), ux cBolictBa u
npuMeHeHne. KapOoHaThl: KaJablIUT, COJa, OTAIll, UX 3HAUYCHHUE B IPUPO/JIC U KU3HU YEJIOBEKA.

Kpemuuii.

Crpoenue aroma, KPUCTAIUTMYECKHM KpeMHUM, ero cBoiictBa u mnpumeHenue. Oxcua kpemuus (IV), ero mupuponHbie
pa3sHOBUAHOCTH. CunukaThl. 3HAUYEHUE COCIMHEHUM KPEMHHUS B JKUBOW W HEXUBOW mnpupoje. [loHsTHE O CHUIMKATHOU
MPOMBIIIIEHHOCTH.

JdeMoHCTpanuu.

OO0pa3s1pl raJoreHoB — MPOCTHIX BElIecTB. B3aumoeiicTBie TaloreHOB C HATpUEM, C allOMUHUEM. BriTecHeHne xjmopom Gpoma
WIM HOJla W3 PACTBOPOB HMX cojed. B3amMmopnelcTBue cepbl ¢ METaIlaMH, BOJOPOJIOM U KHCIOpoAoM. B3ammoneiicTBue
KOHICHTPUPOBAHHOW a30THOW KHUCJIOTHI C MeApto. [loriomenne yrieM pacTBOPEHHBIX BEIIECTB WIIM Ta30B. BoccTaHOBIECHUE
Meau u3 ee okcuaa yriem. OOpasibpl NPUPOIHBIX COEAUWHEHUW Xiopa, cepbl, (ocdopa, yriepona, kpemuus. OOpasiibi
BOKHEUIIIUX IS HAPOHOTO XO3sIMCTBA CYIb()ATOB, HUTPATOB, KapOoHaTOB, (hocharoB. OOpa3Isl CTeKIa, KEpaMHUKH, IIEMEHTA.
JlaGopaTopHble ONbITHI.

20. Tlomyuenwe wu pacno3HaBaHue Bojopojaa. 21. HcciaenoBaHue MOBEPXHOCTHOIO HaTsKeHUs Bojbl. 22.PacTBopeHue
MepMaHTaHaTa KaJusg WM MEIHOTo Kymopoca B Boxe. 23. ['mapararus o6e3BokerHoro cymnbdara meau (II). 24. Usrortosnenue
TUIICOBOTO OTITEYATKA.

25. O3HaKOMJIEHHE C KOJUIEKIIUEH ObITOBBIX (hUIbTPOB. 26. O3HAKOMIIEHHE C COCTABOM MUHEpaibHOU Boabl. 27. KauecTBeHHas
peakuusi Ha rajoreHuI-uoHbl. 28. llonydyenue m pacno3zHaBaHue kuciopojga. 29. ['opeHune cepbl Ha BO3AYXE U B KHUCIOPOJE.

30.CBoiicTBa pa3baBiieHHOW cepHOM KuciaoThl. 31. M3yuenue cBoiicTB ammuaka. 32. Pacno3naBanue coseil aMmmonwus. 33.



CaoiicTBa pa30aBieHHON a30THOM KUCIOTHI. 34. B3auMoielicTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mebto. 35. ['opeHue
docdopa Ha Bozayxe u B kuciopoae. 36. PacnosnaBanue pocdaron. 37. ['openue yrist B kuciopoae. 38. [lonyyenue yroiabHoi
KUCTIOTHI ¥ U3ydeHue ee cBoucTB. 39. [lepexo kapOOHATOB B rTHAPOKAPOOHATHI.

40. Paznoxxenue ruapokapOonarta Hatpus. 41. [lomyyeHne KpeMHEBON KHUCIIOTHI M U3YUEHHE €€ CBOMCTB.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yuamuics 10JKeH ymems:

UCIIOJIB30BATh MPH XapaKTEPUCTUKE METANIOB U HX COCAUHEHUN TMOHATHUS: «HEMETAJUIbD), «TaJIOT€HbD», «AJJIOTPOIHBIE
BUJIOM3MEHEHUS», OKECTKOCTh BOJBD», «BPEMEHHAsl >KECTKOCTh BOJIbI», «IIOCTOSHHAsI >KECTKOCTh BOJIbI», «00Ias >KECTKOCTb
BOJABDY;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB-HEMETAJUIOB (BOJOpOJA, TaJOr€HOB, KHUCIOpOIa, cepbl, a3oTa, (ocdopa,
yriiepojia, KpEMHHU) TI0 UX MojiokeHuto B Ilepuonnueckoi cucteme xumuueckux snemeHToB J[. M. MenaeneeBa (XUMUYECKU
3HaK, MOPSAJIKOBBIM HOMEp, MEPUOJ, TpylIa, MOJArPyINa, OTHOCUTENbHASI aTOMHAasl Macca, CTPOCHHE aTtoMma (3apsi sapa, YUcCio
MIPOTOHOB ¥ HEUTPOHOB B fAZipe, OOIee YHMCIIO AIEKTPOHOB, pPACIpEAelIeHUe 3JEKTPOHOB MO 3JEKTPOHHBIM CJIOSIM), MPOCTOE
BEIECTBO, (opMyna, Ha3BaHWE WM THUN BBICIIETO OKCHAA W THUAPOKCHIA, (GopMylia W XapakTep JETY4ero BOJOPOIHOTO
COCJIMHCHUSA);

Ha3bIBaTh COCAUHEHHUSI HEMETAJUIOB M COCTABIATh UX (DOPMYJIbI [0 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHE PU3NUECKUE U XUMUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB;



OOBSICHSITh 3aBHCUMOCTb CBOMCTB (WJIM TMpeJcKa3blBaTh CBOWCTBA) XUMHUUYECKHUX DJEMEHTOB-HEMETAIOB (paauyc,
HEMETAJJIMYECKUE CBONCTBA AJEMEHTOB, OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA DJJIEMEHTOB) M OO0pa3yeMbIX HMU
coeIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U THUAPOKCUIOB, JETYYUX BOJOPOJHBIX COCAUHEHUH,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE CBOMCTBA) OT moJioxkeHUs B llepuomuueckoit cucreme xumuueckux snemeHToB JI. U.
Menpeneena;

OMHCHIBATh OOIHME XMMHUYECKHE CBOMCTBA HEMETAUIOB C IMOMOIIBI €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA W S3BIKA
XUMUU,

COCTaBJISITh MOJIEKYJISIDHBIE YPaBHEHHS PEAKLUUN, XapaKTEPU3YIOIMIMX XUMHUUYECKUE CBOMCTBA HEMETAJIOB U MX COEAUHEHUM, a
TaK)K€ JIEKTPOHHBIE YPABHEHHSI IIPOLIECCOB OKUCIEHUSI-BOCCTAHOBIICHHUS;

YPaBHEHHUS DSJIEKTPOJUTUYECKON AUCCOLMALMU;, MOJIEKYJIApHbIC, IMOJHbIE M COKPALICHHBIE WOHHBIE YpPaBHEHUS PEAKUUN C
Y4aCTHEM BJIEKTPOJIUTOB;

yCTaHABIIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY CTPOCHUEM AaTOMa, XUMHUYECKOW CBSI3bIO, TUIOM KPHUCTAITIMYECKOM
PEIIETKH HEMETAIUIOB U UX COCAMHEHHH, NX 00IUMHU (PU3NIECKUMU U XUMHYECKUMU CBONCTBAMU;

OMMKCHIBATh XMMHUYECKHE CBOIMCTBA BOJOPOJA, TaJIOTEHOB, KUCIOPOAa, Cephl, a30Ta, ¢hocdopa, rpaduta, anmasa, KpEMHUS U UX
COEIMHEHUH C MMOMONIBI0 €CTECTBEHHOIO (PYCCKOT'O WJIM POAHOTO) SI3bIKA U A3bIKa XUMUH;

OMUCHIBAThH CIIOCOOBI YCTPAHEHHUSI )KECTKOCTH BOJIbI M BBIMIOJHITH COOTBETCTBYIOIINI UM XUMUUYECKHUI IKCIIEPUMEHT;

BBITIOJIHATH, HAOJIIOAATh U ONMKUCHIBATh XMMHUYECKUN SKCIIEPUMEHT MO Paclo3HABAHUIO MOHOB BOJAOPOJA U aMMOHWUS, Cyib(daT-,

KapOoHaT-, cuiauKart-, pocdar-, XJI0pua-, OpOMHUI-, UOIUI-UOHOB;



AKCIIEPUMEHTAJIBHO HCCIIEIOBAaTh CBOMCTBA METAUIOB M HUX COCIUHEHUW, PEIaTh SKCIEPUMEHTAJIBHBIE 3aJauyd 10 TEME
«Hemertanibi»;

OMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MMOMOIILI0 €CTECTBEHHOT'O (PYCCKOT'O WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTh PACUYETHl MO XUMHUYECKHM (QopMyiaaM U YpaBHEHUSIM pEaKiuii, MPOTEKAIoIMX C Yy4acTHEM HEMETaJJIOB M HUX
COCIMHECHUM.

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamucs 10JKeH ymems:

OpraHu30BbIBaTh yueOHOE B3aUMOJECHCTBUE B IpyIIe (pacupeessiTh poJid, JOTOBAPUBATHCA IPYT C IPYTOM U T. 1.);

npenBUIETh (TPOrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;

MOHUMATh MPUYNHBI CBOETO HEYCIIEXa U HAXOJIUTh CIIOCOOBI BBIXOA U3 ATOW CUTYAIINH;

B JMAJIOTe C YYUTEJIIEM YYUTHhCS BbIPaOATHIBATh KPUTEPUU OIICHKU U OMPENENsATh CTENEHb YCIEIIHOCTH BBITIOJHEHUS CBOEH
paboThI U pabOTHI BCEX, UCXO/IA U3 UMEIOIINUXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUH OIEHKH U MOJIB30BATHCS MU B XOJI€
OLICHKHU U CAMOOLICHKH;

OTCTaMBaTh CBOIO TOUKY 3PEHHUS, aPIYMEHTHUPYS €€;

MOATBEPXKAATh ApTyMEHTHI (haKTamu;

KPUTHYHO OTHOCUTHCS K CBOEMY MHEHMIO;

CIIyWIATh PYTUX, NBITATHCA MPUHUMATh APYTYIO TOUKY 3pEHHUS], ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATh pedepar 1no onpeaesieHHoOl Gpopme;

OCYHICCTBJIATh KOCBCHHOC Pa3aACIUTCIIbHOC N0KAa3aTCIbCTBO.



. . 1
Tema 4. IIpakTukym 2. CBolicTBAa COeIUHEHUI HEMETAIOB (3 1)

1. Pemenue skcnepuMeHTanbHbBIX 3anad no teme «llonrpymma ranoreHoB». 2. PelieHue sKCIepUMEHTAIbHBIX 3a/ady IO
teme«lloarpynna xucnopoga». 3. Pemenue skcnepuMmeHTanbHbIX 3azad no Teme «lloarpynma asota». 4. Pemenue

OKCIICPUMCHTAJIIBHBIX 3a1a4 110 TCMC «Honrpynna yrjaepoaa. 5. HOJ’IY‘ICHHC, CO6I/IpaHI/I€ " PaCIIO3HABAHUC I'a30B.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yyammuics A0JKeH ymems.

oOpamiarbcsi ¢ Ja00OpaTOPHBIM OOOpPYAOBAHMEM M HarpeBaTelIbHbIMU TPUOOpaMH B COOTBETCTBUU C TPABWIAMH TEXHUKH
0€30MMacHOCTH;

HA0JII0/1aTh 32 CBOMCTBAMHU HEMETAIIOB U UX COCAMHEHUN U SBICHUSMHU, IPOUCXOISIIUMH C HUMH,

OMUCHIBATh XUMHUUYECKUN FIKCHEPUMEHT C MOMOUIBIO €CTECTBEHHOTO (PYCCKOI'0 WJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

JienaTh BBIBOJBI IO PE3YJIbTaTaM MPOBEICHHOTO HKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJibTAThI 00y4eHN s

VYyamuiicss 10JI2KeH ymems:

onpeaAcCiIAThL, UCXOOd U3 y‘—IG6HOI>i 3aJa4u, HGO6XOI[I/IMOCTB HCIIOJIBb30BaHUA Ha6J'IIOI[eHI/I$I HJIK SKCIICPHUMCHTA.

1 IIpu 1Byx4acOBOM IJIAHMPOBAHUU MPOBOAATCS TOJIBKO MpaKTHUecKue padboTsl 1,2 u 5.



Tema 5. O0001IeHHE 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM IIKOJbI. [loaroroska

K rocyaapcreeHHoii urorosoii arrecrauuu ('MA) (10 4)

Ilepuonnueckuit 3axkoH u Ilepuognueckas cucrema xumuueckux diaemeHToB . . MenpaeneeBa. PU3UUECKUN CMBICI
NOPSIIKOBOTO HOMEpa JJIEMEHTa, HOMEPOB INEpUOJa W TPYyNIbl. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB SJEMEHTOB U UX
COCIMHEHUH B NIEPUOIaX U TPYNIIAX B CBETE MPEICTABICHUNA O CTPOEHUU aTOMOB 3JIEMEHTOB.

3HaYeHUE MEPUOJUUYECKOTr0 3aKOHA. BUIbI XUMUUYECKUX CBA3EU M TUIMBl KPUCTAUNIMYECKUX PEIIETOK. B3anMOCBs3b CTpOEHUs U
cBOMCTB BemiecTB. Kiaccudukaruss XUMHUYECKHX PEaKIUi IO Pa3IU4HbIM IMpU3HAKaM (YHUCIO M COCTAB PEarupyromux H
00pa3yroIIuXcs BEIIEeCTB; HATUIHE

rpaHuIlel  pazgena ¢a3; TermnoBod A(dekT; HU3MEeHEeHHE CTeneHelW OKHUCJICHUS aTOMOB; HCIIOJIb30BaHUE KaTalau3aTropa;
HarpaBjieHue MpoTekanus). CKOPOCTh XUMHYECKHUX PEakIuid W ¢akTopbl, Biusgmonme Ha Hee. OOpaTUMOCTh XUMHUYECKUX
peaKIui U CrocoObl CMEIICHUS XUMUYECKOTO PAaBHOBECHS.

IIpocThie U cioxHBIE BemiecTBAa. MeTayuibl U1 HEMETaJUIbl. ['eHeTUYeCKue psAlbl METalljla, HEMETAJUIA U MIEPEXOJHOI0 METAILIA.
Okcuasl U THAPOKCUABI (OCHOBAHHWS, KHCJIOTHI, aM(OTEpHBbIC THAPOKCHABI), coiu. MX coctaB, kinaccudukamus u oOmme

XUMHUYECKHUE CBOMCTBA B CBETE TCOPUU AIICKTPOIUTHUECCKON TUCCOLUALINY.



