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1.HJ1aanyeMble pe3yJbTaThbl 0CBOCHUA KypCa XUMHH

HpI/I HU3Yy4YCHUN XHUMHU B OCHOBHOH IIIKOJIE OOecHeuYnBacTCs JOCTHXKCHHUC JIMYHOCTHBIX,

MCTAIPCAMCETHBIX U NPCAMETHBIX PC3YJIbTATOB.

JInyHoCTHBIE:

e B [IEHHOCTHO-OPHEHTAIIMOHHOH c(hepe — TyBCTBO TOPJOCTH 32 POCCHUICKYI0 XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIEHUE K TPY.LY, LEIeYCTPEMIECHHOCTD;

e (opmupoBaHHE IIEHHOCTH 3/I0POBOTO M 0€30MacCHOT0 00pa3a >KM3HH; YCBOCHUE TTPaBUII
MHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO MOBEJEHMSI B UpE3BbIUAHHBIX CUTYAILIMSIX,
YIPOXKAIOIINX )KU3HU U 3J0POBBIO JIFOJIEH;

e B TPYyJI0BOIl cpepe — rOTOBHOCTH K OCO3HAaHHOMY BBIOOpY JasibHENIEH 00pa3oBaTeabHOM
TPAEKTOPUH;

e B II03HABATENbHOU (KOTHUTHUBHOM, UHTEIIEKTYaIbHO) chepe — yMeHHe YIpaBlATh CBOEH
M03HABATEIbHON JAEATEIbHOCTHIO.

e (opMUpOBaHHE OCHOB IKOJIOTUYECKON KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBIIUICHHUS, Pa3BUTHE OIbITA SIKOJIOTUYECKH OPUEHTUPOBAHHON
pedIIeKCUBHO-0LIEHOYHON U IPAKTHYECKON JEeSATeIbHOCTH B dKU3HEHHBIX CUTYalHUsIX;

MeTtanpeaMeTHble:

® YMEHHE CaMOCTOSITEIBHO OINpPENEsTh eI CBOEro oOy4eHus, CTaBUTh U (GOPMYIUPOBAThH IS
ceOs HOBbIE 3a7aud B y4€Oe U TO3HABATENbHOUM JAEATEIbHOCTH, Pa3BUBAaTh MOTHBBI U
HMHTEPECHI CBOEH MMO3HABATEIBHOM 1€ATEIBHOCTH;

® YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBATh IYTH JOCTHIKEHHUS LieJied, B TOM  4YHCIE
albTEPHATHBHBIC, OCO3HAHHO BbIOMpaTh Hambosiee d(DPEKTUBHBIC CIMOCOOBI peIICHUs
yueOHBIX U MM03HABATEIbHBIX 3a/1aY;

® YMEHHE COOTHOCUTH CBOU JICHCTBUS C MJIAHUPYEMBIMU PE3yIbTaTaMU, OCYILECTBISATH KOHTPOJIb
CBOEH IEATEIbHOCTU B IIPOLIECCE AOCTHXKEHUSI pe3ysibTaTa, ONpeaesiaTh ClIocoObl AeHCTBUM B
pamMKax MpeaIoKEeHHBIX YCIOBHM W TpeOOBaHUN, KOPPEKTUPOBATH CBOM JEHCTBUS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYaIUeH;

® YMEHHE OIICHUBATh MPABHJILHOCTH BHITIOJHEHUS Yy4eOHOM 3a1aun, COOCTBEHHbIE BO3MOXKHOCTH
€€ pelleHUs;

® BIIAJICHHE OCHOBAMHU CAMOKOHTPOJS, CAaMOOLIEHKH, MPHUHSATUS DPEIICHUH M OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpa B y4eOHOM M MO3HABATENHHON NESTENLHOCTH;

® YMEHHE OMNpEeNeNsTh TMOHATHS, CO3JaBaTh OOOOIIEHMs, YCTaHABIMBATH  AHAJIOTHUH,
KIacCU(PUIIMPOBATh, CAMOCTOATEIBHO  BBIOMpATh  OCHOBAaHWUS W KPUTEpUU IS
KIacCU(UKAIIMU, YCTaHABIMBATh TNPUYMHHO-CICJCTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMmMo3akitoueHHe (MHAYKTUBHOE, JENYKTUBHOE M MO aHAJIOTMM) W JeNaTh
BBIBOJIBI;

® YMEHHE CO3/IaBaTh, MPUMEHSATh U NIPE0OPA30BBIBATh 3HAKU U CUMBOJIBI, MOJEIIA U CXEMBI IS
pelieHns yueOHbBIX U MO3HABATEIbHBIX 33/1aY;

® YMEHHE OPraHU30BBIBATh y4EOHOE COTPYAHMUYECTBO U COBMECTHYIO JCSITENHLHOCTh C YUHTEIEM
U CBEPCTHUKAMHU; padOTaTh WHIWUBUIYAILHO M B TPYIIeE: HAaXOAWTH OOIIee pelieHue u



paspematb KOH(UIMKTBI Ha OCHOBE COIJIACOBAHUS TO3MLMH © y4éra HUHTEPECOB;
(bopMynHUpoBaTh, apryMEHTUPOBATh U OTCTAHBATh CBOE MHEHHUE;

e yMEHHE OCO3HAHHO MCII0JIb30BaTh PEUEBbIE CPEICTBA B COOTBETCTBUU C 3aa4eH
KOMMYHUKAIIMH JUIs1 BRIPQKEHUSI CBOMX UYBCTB, MBICJIEH U MOTPEOHOCTEN; TNIAHUPOBAHUS U
peryisiliiy CBOEH EATEIbHOCTH; BIaJCHUE YCTHOM U MMCbMEHHOMN PEYbI0, MOHOJIOTMYECKOM
KOHTEKCTHOM PEYbIO;

e (QopMHpOBaHHE M Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJB30BaHUS MH(DOPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;

e (QopMHpOBaHHE € pPa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, YMEHHE NpPHUMEHSITh €ro B
M03HABATEIbHON, KOMMYHHMKAaTHUBHOM, COLIMAJIbHOM MpakTHKE M NpodhecCHOHATbHOU
OPHMEHTALINH.

IIpeamerHbIe:

1.B no3naBareJibHOM cepe:

® /1aBaTh OINpPENEICHHUs] HU3YYEHHBIX MOHATHM: «XUMHYECKUH DIEMEHT», «aTOM», «UOHY,
«MOJIEKYJIa», «IPOCThIE M CJOXKHBIE BELIECTBA», «BEIIECTBO», «XUMHUUYECKas (opmyiiay,
«OTHOCHUTEJbHAsI aTOMHAsi Macca», «OTHOCUTENIbHAs MOJIEKYISIpHAsi Maccay, «BaJIEHTHOCTbHY,
«CTENeHb OKHUCIEHUSNY, «KPUCTAIIIMUECKAsl PelIeTKa», «OKCHJIbI», «KUCIOThI), «OCHOBAHUS,
«conm», «aM(OTEPHOCTHY», «UHAUKATOP», <«IIEPUOJAMYECKUN 3aKOH», «IEepHOIUYECKast
TaOMUIAY», «U30TOMBDY, «XUMHUYECKas CBA3bY, «IEKTPOOTPULIATEIBHOCTEY», «XUMHUYECKas
peakuus»,  «XMMHYECKOE€  ypaBHEHHME»,  «TEHETHUYECKas  CBA3b»,  «OKHUCICHHUE,
«BOCCTAHOBJICHHEY, «AJIEKTPOJIUTUYECKAS TUCCOLNALINSY, KCKOPOCTh XMMUYECKON PEAKIIUN»;

® ONMCaTh AEMOHCTPALIMOHHBIE U CAMOCTOSITEIBHO MMPOBEACHHBIE XUMUYECKNE IKCIIEPUMEHTBI;

® ONMCBHIBATh M pa3auyaTb M3YYEHHBIE KJIACChl HEOPraHWYECKUX COEIUHEHHUU, NPOCThIE H
CJIOKHBIE BEUIECTBA, XUMUYECKUE PEAKIUU;

e Kiaccu(UIUPOBATh U3yUEHHBIE OOBEKTHI U SBJICHMUS,

e flefaThb BBIBOJABI M YMO3AaK/IIOUEHUS U3  HAONIONEHUH, U3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEW, MPOrHO3UPOBATh CBOWCTBA HEU3YYEHHBIX BELIECTB [0 AHAJIOTUU CO
CBOWCTBAMM M3yYEHHBIX;

® CTPYKTYPHpPOBaTh H3yYCHHBIH MaTepual M XUMUYECKYH0 HH(OpMALNIO, MOIYYCHHYIO U3
JOPYTUX UCTOYHUKOB;

® MOJICIHUPOBATL CTPOCHHUEC aTOMOB 3JICMCHTOB 1-3 Nepruoa0B, CTPOCHUEC IIPOCTHIX MOJICKYII;

2. BUeHHOCTHO — OpMEeHTAIMOHHOII cepe:
® aHANM3MPOBATh M OLEHMBATH IOCIEACTBUSA Ui OKpYyXaromed cpeapl ObITOBOW U
MIPOU3BOICTBEHHOH J1eATELHOCTH YelIOBEeKa, CBA3aHHOMU C repepaboTKOM BEIECTB;
3. B Tpynosoii cdepe:
® MIPOBOJANUTH XUMUYECKUIN SKCTIEPUMEHT;
4. B cdepe 6e301aCHOCTH KU3HEACATEIbHOCTH:

® OKa3bIBaTh MNEPBYIO MOMOIIb MPU OTPABICHMSX, OXKOraX M JPYrMX TpaBMaX, CBS3aHHBIX C
BEIIECTBAMU U J1a00OPaTOPHBIM 000PYIOBAHUEM.



B cooTBeTcTBHU C yUeOHBIM IJIAHOM Ha M3Yy4eHHE XUMHHU B 9 Kilacce OTBOJHUTCSA 2 yaca B He/emo, 68
9acoB B roJl, P HOPMATHBHOM MPOJODKUTENFHOCTH y4eOHOTO rojia 34 yueOHbIX Hellelb.

Ucnone3ytorcst  cnenyromue (GopmMbl  00ydCHHUS: y4yeOHbIC 3aHSATHS, 3KCKYPCHH,
HAOJIOIEHUS, OTIBITHI, SKCIIEPUMEHTBI, paboTa ¢ yueOHOI U JOTOJHUTENBHON JTUTEPaTypOid, aHaJIH3,
MOHHUTOPHUHT, HCCIeNOBaTeNbCKass pabora, mpeseHTamus. OmpeneneHHOe MECTO B OBJIAJACHUH
TaHHBIM KYPCOM OTBOJHTCS CAMOCTOSITEIILHON paboTe: MOJrOTOBKA TBOPUECKUX paboT, COOOIIECHUH,
pedeparos.

O6yuenue Benércs no yueoHuky O.C.I"abpuensn «Xumus 9 kaaccy, KOTOPbIA COCTaBISET
€IMHYIO JIMHUIO Y4eOHUKOB, COOTBETCTBYET (heiepalibHOMY TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa BTOPOTO MOKOJICHUS 0a30BOTO YPOBHS U PEAIU3YET aBTOPCKYIO POTpaMMy
O.C.I'abpuensna (2012r.)

Ilnannpyemble pe3yjbTaThbl 00yUeHUSI:

BbpInyCKHUK HAy4YUTCH:

* OIIMCHIBATh CBOMCTBA TBEPJBIX, KHUAKHX, Ta3000pa3HbIX BEIIECTB, BBIACIAS UX CYIIECTBEHHBIE
MIPU3HAKY;

* XapaKTepU30BaTh BEUIECTBA [0 COCTaBYy, CTPOCHHUIO U CBOMCTBAM, yCTAHABIIMBAaTh NPUYMHHO-
CIICACTBEHHBIE CBA3M MEKy JaHHBIMHU XapAKTEPUCTUKAMHU BELIECTBA;

* PaCKpBIBATH CMBICII OCHOBHBIX XMMHYECKUX IMOHATUN «aTOM», «MOJEKYJIa», «XUMHUYECKUU
JIEMEHT», «IIPOCTOE BEUIECTBO», «CIIOXKHOE BEIIECTBO», «BAJIECHTHOCTB», HCIIONb3Ys 3HAKOBYIO
CUCTEMY XUMUHU;

* 1300pakaTh COCTaB MPOCTEHIIMX BELIECTB C MOMOIIbI0 XUMHUYECKUX (OPMYN M CYIIHOCTb
XMUMHMUYECKUX PEAKLU C IOMOILBI XUMUYECKUX YPABHEHUN;

* BBIYUCIIATH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB, & TAKKE MacCCOBYIO
JOJIF0 XMMHYECKOTO 3JIEMEHTA B COEAMHEHUSAX JUIsl OLEHKH UX NMPAKTUYECKON 3HAYUMOCTH;

* CPaBHUBATh 110 COCTABY OKCHJIbI, OCHOBAHMUSI, KHUCIIOTBI, COJIU;

* KJ1accu(UIUPOBATh OKCU/IbI U OCHOBAHUS IO CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

* [10JIb30BAThCs 1A0OPATOPHBIM 00OPYIOBAHUEM U XUMUYECKOH MOCY0M;

* IPOBOJIUTh HECJIOKHbIE XWMHUYECKHE OIBITHI U HaOMIOACHUS 3a M3MEHEHUSIMU CBOICTB
BEIIECTB B IpolLlecCe HX MpeBpallleHuil; coOmonaTh IpaBUja TEXHUKH O€30MacHOCTH IpU
IIPOBEACHUY HAOJIIOICHUH U OIIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI M IIENOYM, IOJIb3YSACh MHAMKATOPAMM; OCO3HABATh
HE00X0IMMOCTh COOJIIOJICHHs. Mep O€30IIaCHOCTH IpU OOpaIlleHUH ¢ KUCIOTaMHU U IIeI0YaMH.

* pacKpbIBaTh CMbICI Ieproaudeckoro 3akona JI. . Menneneesa;

* OIIMChIBaTh M XapaKTepU30BaTh TaOIMYHYIO (OPMY MEPHUOIUYECKOW CHCTEMbl XUMHYECKUX
JJIEMEHTOB;

* XapakTepU30BaTb COCTAB AaTOMHBIX SAEp M paCHpEAClICHHE 4Yuciaa DJIJIEKTPOHOB 110
JJIEKTPOHHBIM CJIOSIM aTOMOB XUMHMUYECKHUX DJIEMEHTOB MAJIBIX IIEPUOIOB MIEPUOINYECKON CUCTEMBI, a
TAK)KE KaJIUs U KaJbIUs;

* pa3iMyaTh BHJBI XMMHMYECKOW CBS3M: HMOHHYIO, KOBAJICHTHYIO IIOJIIPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJNINYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHbIE (POPMYJIBI BEIIECTB, 0OPA30BAHHBIX XUMHUECKUMH CBS3SIMU
pa3HOro BUJA;



* BBISIBJISITh  3aBUCHMOCTb CBOMCTB BEHIECTB OT CTPOEHUS HMX KPUCTALIMYECKUX PEHIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKUX;

* XapaKTEepU30BaTh XMMUYECKUE JIEMEHThI U UX COCIMHEHHUS HAa OCHOBE IMOJIOKEHUS SJIEMEHTOB
B [IEPUOINYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE W MHUPOBO33PEHUECKOE 3HAYCHHE IMEPHOJIMYECKOrO 3aKoHa U
MEPUOANYECKOM CUCTEeMbl xumuyeckux dnemeHTtoB J[. 1. MenneneeBa; © OOBSCHATH CYTh
XHUMHYECKUX TPOIECCOB U UX MPUHIMITHATHLHOE OTINYHE OT (PHU3NICCKUX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIL;

* YCTAHABIIMBATh MPUHAIJICKHOCTh XUMUUECKONU PEaKUU K OTIPEIEIEHHOMY TUITY TI0 OJTHOMY U3
KJIacCCU(DUKAITMOHHBIX TPU3HAKOB: 1) 1O YMCITY U COCTAaBY MCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKIIUU
(peakuu COeNMHEHUs], Pa3JI0KEHHUs, 3aMeIIeHUs] U 0OMEeHa); 2) MO BBIJACIECHUIO WU TOTJIONICHUIO
TETUIOTHI (PEAKITUU PK30TEPMHUUYECKUE M SHIOTEPMUUYECKHE); 3) IO U3MEHEHUIO CTENEHEH OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB (pEakluu OKUCIUTEIHHO-BOCCTAHOBHUTENBbHBIE); 4) M0 00paTUMOCTH
npoiiecca (peakiuu oOpaTuMbie U HEOOpaTUMBIE);

* COCTaBJIATh YPABHEHHUS AJIEKTPOIUTUYECKON AUCCOUMALIMKU KHUCIOT, IIEI0YEH, COJIEH; MOJTHbIE
M COKpaméHHbIE HWOHHBICE YpaBHEHUS peakuii oOMeHa; ypaBHEHHS  OKHUCIUTEIHHO-
BOCCTAaHOBUTEILHBIX PEaKIINA;

* MPOTHO3UPOBATh MPOAYKTH XUMHUYECKUX peaknuil mo ¢dopMysiam/Ha3BaHUSM HCXOIHBIX
BEIIIECTB; ONPECIIATh UCXOAHBIEC BEIIeCTBa 10 (hopMyaamM/Ha3BaHUSIM MPOIYKTOB PEAKITUH;

* COCTaBJISITh yYPAaBHEHHS PEAKIMH, COOTBETCTBYIONIUX IOCIEAOBATEIBHOCTH («IIETIOYKEY)
MpEBpAIICHUI HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

* BBISIBJSITh B IPOLECCE OSKCHEPUMEHTa MPU3HAKH, CBUICTEIIBCTBYIOIIHE O MPOTEKAHUU
XUMHUYECKOHN PEaKIInu;

* IPUTOTOBJISITH PACTBOPHI C ONPECTEHHON MAaCCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA;

* ONPENENATh XapakTep CPelbl BOJHBIX PACTBOPOB KUCIOT U IIEJIIOYEH 10 M3MEHEHUIO OKPAacKu
WHJUKATOPOB;

* IPOBOJUTh KA4YECTBEHHBIE pEAKLMM, MOATBEPKIAIOUIME HAJIMYME B BOJHBIX pacTBOpax
BEILIECTB OTAEIIBHBIX HOHOB

* ONPENENATh NPUHAIICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 H3YUYEHHBIX
KJIACCOB/TPYIII: METAJIbl U HEMETAJLIbl, OKCHJIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

* ONPEJEINIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUS SJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH POPMYJIBI HEOPraHMYECKUX COCTMHEHHM 10 BaJCHTHOCTSIM M CTEIICHSIM OKUCIICHUS
AJIEMEHTOB, a TAaK)Ke 3apsAgaM HOHOB, YKa3aHHBIM B Ta0JIMIle PACTBOPHUMOCTH KUCJIOT, OCHOBaHHUH U
COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS (PU3UYECKHMX U XHMUYECKUX CBOWMCTB MPOCTHIX
BEIECTB (METaNIOB M HEMETAJJIOB) U UX BBICIIUX OKCHIOB, 00pa30BaHHBIX JIEMEHTaMU BTOPOTO U
TPETHEro MEPUOJIOB;

* Ha3bIBaTh OOIIME XWMHUYECKHE CBOWCTBA, XapaKTepHbIC A TPYII OKCHIOB: KHCIOTHBIX,
OCHOBHEIX;

* Ha3pIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTepHbIE [UIS KaXJOro U3 KJIaccoB
HEOPraHMYECKHUX BEIECTB: KUCIOT, OCHOBaHUH, CONEH;

* IPUBOJIUTH MPUMEPHI PEAKIUN, MOATBEPKIAIONIUX XUMUYECKUE CBOWCTBA HEOPraHMYECKHX
BEILIECTB: OKCUJIOB, KMCIIOT, OCHOBAaHHUI U COJICH;

* ONPENENSATh  BEUIECTBO-OKUCIMTENb U  BEIIECTBO-BOCCTAHOBUTEIh B  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMSIX;



* COCTaBJISTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIA OamaHCc (I H3YYEHHBIX peaKnuid) Mo
IIPEAJIOKEHHBIM CXEMaM PEaKIuil;

* IPOBOJIUTH JIAOOPATOPHBIC OMBITHI, MOATBEPXKIAIONINE XHUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

Boinycknuk noayuum 603mMo0x4cHOCb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCS C BEUECTNBAMU 8 NOBCEOHEBHOU IHCUSHIU,

* 0CO3HABAMb HEOOXOOUMOCMb COONOOEHUs. NPABUT IKOJIO2UYECKU 0e30NACH020 N08eOeHUs 8
OKpydHcaroweti NpupooHoll cpeoe;

* NOHUMAMb  CMbICI U  HE0OX0OUMOCHMb  COON0O0eHUs NPeOnUCAHUll, npeoiazaemvlx 8
UHCMPYKYUAX NO UCNONb308AHUIO TEKAPCMNE, CPEOCME ObIMOBOU XUMUU U OD.;

* UCNONIL308aMb  NPUOOPemMEHHbIE  KIIOYegble  KOMNEeMEHMHOCMU  Npu  BbINOJHEeHUU
UCCe008aMENbCKUX NPOEKMO8 NO U3YUEHUIO CBOUCME, CHOCOD08 NONYYeHUs U PACNO3HABAHUS
geujecms;

* pazeusams  KOMMYHUKAMUBHYIO  KOMNEMeHMHOCMb, UCHONb3YA CPeOCm8d  YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU Npu pabome ¢ meKcmamu y4eOHuKa u 0OnoIHUMeNbHOU Jumepamypot,
CHPABOYHBIMU MAOIUYAMU, NPOABIAMb 20MOBHOCMb K YBAJNCEHUIO UHOU MOYKU 3PEeHUs npu
00CYIHCOeHUU Pe3YIbMAMO8 8bINOJHEHHOU pabombi;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCmBaX U XUMUYECKUX NPOYeccax, Kpumuiecku
OMHOCUMbC K NCEBOOHAVUHOU — UHGOpMayuu, HeO0OPOCOBeCmMHOU  peKiame, Kacaroueucs
UCNONb308AHUS PA3IUYHBIX GEULECNE.

* 0CO3HABAMb 3HAUEHUE MEeOPEeMUUEeCKUX 3HAHULL OIsL NPAKMUYECKOU 0esimelbHOCMU Yelo8eKd;

* ONUCLIBAMb U3YUEHHble 00BEKNMbL KAK CUCMEMbL, NPUMEHSS I02UKY CUCHEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHeCKOl CUCMEMbl XUMUYECKUX JIeMEHMO8
0J151 00bACHEHUSL U NPEeOBUOEHUSL CEOUICME KOHKDEMHBIX BeUeCms;

* pazeusams UHPOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPeOCmEoOM YenyOieHus 3HaAHuil 06
UCOPUU CMAHOBIEHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NePUOOUYecKo20 3aKOHA KAaK
00H020 U3 BAJCHEUUX 3AKOHO8 NPUPOObl, A MAKNHCE O COBPEMEHHBIX OOCMUNCEHUSX HAYKU U
MEXHUKU.

* COCMABAmMb MOJEKVISAPHbIe U HNOJHble UOHHbIE YPAGHEHUs NO COKPAUJEHHbIM UOHHBLM
VDABHEHUSIM,

* IPUBOOUMb NPUMEPBL PeaKyutl, NOOMEEPICOAIOUUX CYUWECBOBAHUE B3AUMOCEAZU MENCOY
OCHOBHbIMU KACCAMU HEOPSAHULECKUX 8EUYeCmE;

* IPOCHO3UPOBAMb PE3YIbMambl 8030€UCMEUsL PA3IUYHBIX AKMOPO8 HA U3ZMEHEeHUe CKOPOCmU
XUMUYECKOU peakyuu;

* IPOCHO3UPOBAMb  PE3VIbMAmvl  8030€UCMBUsL  PA3IUYHLIX — (PAKMOPO8 HA  CMeweHuUe
XUMUYECKO20 PABHOBECUSI.

* IPOCHO3UPOBAMb XUMUYECKUEe CEOLICMBA BEUWeCE HA OCHOBE UX COCMABA U CIPOEHUS],

* IPOCHO3UPOBAMD CnocobHOCMb sewecmea npos6IMb OKUCIUMEbHbLE unu
B0CCMAHOBUMEIbHBLE CBOUCMBA C YUEMOM CMEneHell OKUCIeHUs INEeMEHMOs, 6X00SUUX 6 €20
cocmas;

* BbIAGIAMb CYUWECMBOBANHUE 2EHEMUYECKOU 83AUMOCBA3U MENHCOY BeUjeCmBamu 6 paody: Npocmoe
gewecmso — OKCUO — 2UOPOKCUO) — COJlb,

* OP2aHU306b16aMb, NPOBOOUMb YVUEHUUECKUEe NPOEKMbl N0 UCCLEe008AHUIO CBOUCME BeUecms,
UMEIOWUX 8ANHCHOE NPAKMUYECKOoe 3HAYEeHUe.



2.Copnep:xaHue y4eOHOI0 peaMeTa

8 ki1acc

Beenenue (6 u)

XHUMHS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALCHUSX.

[loHsiTHE O XMMHYECKOM »dJIeMEHTEe M (DopMax ero CymecTBOBAaHHUS: CBOOOIHBIX aTromax,
IIPOCTBIX U CJIOKHBIX BELIECTBAX.

[IpeBpamenus BemiectB. OTIMYME XUMHYECKHX PEAKIUA OT (U3NYECKUX SBICHHUU. Poib
XMMHWH B KU3HH 9elloBeKa. XeMopuius u xeMopoous.

KpaTtkue cBeneHuss M3 HCTOPUM BO3HUKHOBEHMS M pPa3BUTHS XuMuu. [lepuosn anxumum.
[Tonstue o ¢punocopckom kamue. Xumus B XVI B. Pazutne xumun Ha Pycu. Ponbs oTeuecTBeHHBIX
YUEHBIX B CTAHOBJIEHHMHM XUMUYeCcKo Hayku — pabotsl M. B. JlomoHocoBa, A. M. Byrneposa, J[. 1.
Menneneesa.

XuMuyeckasi CUMBOJIMKA. 3HAKW XMMUYECKUX 3JIEMEHTOB M MPOUCXOXKJIEHUE HUX Ha3BaHUIL.
Xumunueckue ¢opmyinsl. MHnekcsl u kospunuentsl. OTHOCUTEIbHBIE aTOMHAsE M MOJIEKYJISpHAs
Macchel. Pacyer MaccoBoO O XUMUYECKOTO JIEMEHTa 1o (hopMyJlie BELIECTBA.

[Tepuonnueckas cucrema xumudeckux aemeHToB [[. 1. MenneneeBa, ee CTpykTypa: Majble U
OoJbIIME TEPHUOJIbl, TPYNNBl U MOArpymmbl (TaaBHas U modouHasi). Ilepuonuyeckas cuctema Kak
CIPaBOYHOE OCOOUE IS MMOTy4YEHUS CBEICHUM O XUMUYECKHUX DJIEMEHTAX.

Pacuernble 3amaun. 1. HaxoxaeHne OTHOCUTENbHONW MOJIEKYISIPHOM MacChl BEIIECTBA MO €ro
XUMHUYECKOH Gopmyse. 2. Boruncinenne MaccoBOi J10JIM XUMUYECKOTO 3JIEMEHTa B BEIIECTBE IO €ro
dhopmyre.

ATOMBI XUMHYECKHUX 3JjieMeHTOB (10 u)

ATOMBI Kak (opMa CyIIECTBOBAHUS XUMUYECKUX 1€MEHTOB. OCHOBHBIE CBEJICHUS O CTPOEHHUU
aTomoB. Jloka3zaTenbcTBa CI0KHOCTH cTpoeHus: atoMoB. OnbiTel Pesepdopaa. [Inanerapras monens
CTPOEHHS aToMa.

CocTaB aTOMHBIX Si€p: TPOTOHBI U HEUTPOHBI. OTHOCUTENbHAA aTOMHAasi Macca. B3aumocBsI3b
MOHATUM «IIPOTOH», KHEUTPOH», KOTHOCUTENIBbHAS AaTOMHAsI Macca».

W3MeHeHue yuciaa MpOTOHOB B spe aToMa — 00pa30BaHUE HOBBIX XUMUYECKHUX JIEMEHTOB.

W3MeHeHne uucia HEHUTPOHOB B sApe aTtomMa — oOpa3oBaHue u30TONOB. COBpeMEHHOE

OIIPCACIICHUC IIOHATHUA «XUMHYECKMH »JIeMeHT». M30Tombl Kak PAa3HOBUAHOCTH 4TOMOB OOHOI'O
XUMHUYECCKOI'O 3JICMECHTA.

OnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKHX 3neMeHToB Ne 1—20
nepuoauueckoir cucremsl JI. WM. MenneneeBa. IloHsiTue O 3aBEpIIEHHOM U HE3aBEPIICHHOM
AIIEKTPOHHOM CJI0€ (PHEPTeTUYECKOM YPOBHE).

[Tepuonuueckas cucrema xumudeckux 3nemeHToB [[. M. MenzeneeBa u CTpO€HHE aTOMOB:
(bu3nyecKuit CMBICI MOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIbI, HOMEpa MepHoa.

W3meHeHne unciia 3J€KTPOHOB HAa BHEIIHEM OSJIEKTPOHHOM YPOBHE aTroMa XUMHUYECKOIO
JNeMeHTa — O00pa30BaHUE TIOJIOKUTEIbHBIX M OTPHUIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMH METaUIOB M HEMETaJUIoB. [IpUyYMHBI M3MEHEHUs METAUIMYECKUX M HEMETaJUIMYECKUX
CBOWCTB B MEPUOJAX U TpyMIax.

OO6pazoBanue OuHapHBIX coefauHeHuil. [loHaTne 00 MOHHOU cBsi3u. CxeMbl 00pa3oBaHUA
HOHHOM CBSI3M.

B3aumoneiicTBue aTOMOB XUMHUYECKUX 3IIEMEHTOB-HEMETAIIOB MKy cO00i — 0OpazoBaHue
JBYXaTOMHBIX MOJIEKYJT TMPOCThIX BemiecTB. KoBaJleHTHas HeNoJispHas XWMHUUYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBIL.

BsaumoneiicTBue aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXKy cO00i — 0OpazoBaHue
OMHAPHBIX COCTUHEHUN HEMETANIOB. DIEKTPOOTPHUIIATEIHLHOCTh. [IOHATHE O KOBAJIEHTHOU MOJIIPHOU
CBSI3H.

B3aumoneiicTBue aTOMOB XMMHUYECKUX JJIEMEHTOB-METANIOB MEXIY co0oii — oOpa3zoBaHue
METAJUTMYECKUX KpUCTAIUIOB. [IoHATHE 0 MeTaIMyecKkon CBSI3U.



JdemoncTpauuu. Mojenu aToMOB XHMHUYECKMX 23ieMeHTOB. llepuonnueckas cucrema
xuMudeckux 3nmeMeHToB /1. . MeHaeneena.

IIpocthie BemecTBa (7 1)

[lonoxeHne METaUIOB U HEMETAUIOB B MEPUOJUYECKON CHCTEME XMMHUYECKHX JIeMEHTOB /l.
N. MengaeneeBa. Baxuelmune NpoCThle BEIIECTBA — METAJUIbL: KEJIE30, ATOMUHUM, KalbLHM,
MarHui, HaTpuH, kanuii. O0mue pusnyeckre cBOMCTBa METAJIIOB.

Baxneiimue mnpocTble BellecTBa — HEMETalIbl, OOpa30BaHHBIE aToMaMu KHUCJIOPOJa,
BOZOpO/a, a30Ta, cephl, (ocdopa, yriaepoma. CrocoOHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX TMPOCTHIX BEHIECTB — aUIOTPONHSA. AJUIOTPOIIHBIE MOAU(UKALIUK
Kuciopoaa, gocdopa u onoBa. MeTtammueckue U HEMETAIUTMYECKHE CBOWCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTH JI€JICHUSI POCTHIX BELECTB HA METAJJIbI U HEMETAILJIbI.

[ToctosinHas ABoraapo. KommyectBo BemectBa. Moisib. MosnsipHas Macca. MouisipHblli 00beM
razoo0pa3HbIx BeniecTB. KpaTHble €IUHMIIBI KOJMYECTBA BEIIECTBA — MIWUIMMOJIb U KUJIOMOJIb,
MUJUTUMOJISIPHAS. M KWJIOMOJIIPHAsl MacChl BELECTBA, MHJIIMMOJISIPHBIN M KUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuersl ¢ wucCHOIB30BaHMEM TIOHATHH «KOJMYECTBO BEIIECTBA», «MOJISIpHAsT Macca»,
KMOJIIPHBIN 00BEM Ta30B», KIMOCTOSIHHAS ABOTAIPO».

Pacuernble 3anaun. 1. Beruncnenne MoasipHON Macchl BEIIECTB MO XUMUYECKUM (opMyiam. 2.
PacueTsl ¢ ucnosIb30BaHMEM NOHATHI «KOJIMYECTBO BEHIECTBA», KMOJISIPHAS MAcca», «MOJISIPHBIN

00BEM Ta30B», KIIOCTOSIHHAS ABOTaIpO».

Hemonctparmu. [lomydenne o3zona. OOpa3ibl 0eloro M ceporo 0j0Ba, OEIOr0 M KpPacHOTO
¢docdopa. HekoTopbie MeTaTbl 1 HEMETAUTBI KOJUYECTBOM BeliecTBa 1 MoJb. Mojieih MOJISIPHOTO
00beMa raz000pa3HbIX BEIIECTB.

CoenrHeHUsI XUMHUYeCKHX 3JIeMeHTOB (14 1)

Crenenp okucieHus. OnpeaeneHue CTENEeHN OKUCICHHS 3JIEMEHTOB 10 XUMHUYECKOW (popmyie
coemuaeHus. CocraBieHue (GopMysl OWHAPHBIX COEIMHEHHMM, OO crnoco® WX Ha3bIBaHUS.
bunapnabie coeauHEHUs: OKCHUIBI, XJopuawl, cyabpuasl u ap. CocraBieHue ux GOPMYII.
[IpencraBuTenu OKCUIOB: BOJIA, YIIIEKUCIIbIA ra3 U HEralleHas U3BECTh.
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[IpencraBuTenu aeTy4nx BOJAOPOJHBIX COCTMHEHUI: XJIOPOBOIOPOI U aMMHUAK.

OcHoBaHMs, WX COCTaB M Ha3BaHHWA. PacTBOpUMOCTH OCHOBaHMW B Boje. TaOimia
pacTBOPUMOCTH THAPOKCUIIOB M coJie B Boje. [IpencraBurenu mienodyeil: TUAPOKCUIBI HATpUA,
Kanuss W Kainpuus. llonstHe o KadecTBeHHBIX peakuusx. WMuaukatopel. M3MeHeHHE OKpacKu
WHJIMKATOPOB B ILIETOYHOU cpelie.

Kucnotel, ux cocraB u HazBanus. Kimaccudukamus kuciot. [IpencrtaBurenn KUCIoT: cepHas,
coJIsiHas U a30THad. M3MeHeHne OKpackyu UHAMKATOPOB B KUCIOTHOM cpejie.

CoJii KaKk IPOU3BOIHBIE KUCIOT U OCHOBaHUM. VX cocTaB u Ha3BaHus. PacTBopuMOCTh cosiel B
BoJie. [IpencraButenu coneit: xaopua HaTpus, KapOoHaT U ¢ocdar KaIbIus.

AMOpGHBIE U KPUCTANTHYECKHEC BEIIIECTBA.

MexMoneKyasspHble B3aUMOACUCTBUSA. TUINBI KPUCTAIUIMYECKUX PEIIECTOK: MOHHAs, aTOMHasd,
MOJIEKYJIIpHAasE U METaJJIMYecKas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIOB KPUCTAJUIMYECKHUX
pELIETOK.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa JUIs
BEILIECTB MOJIEKYJISIPHOTO CTPOEHHUSI.

Uuctele BemecTBa U cMecH. [Ipumepsl )XuaKuX, TBEPAbIX U ra3000pa3Hbix cmeceil. CBoiicTBa
YUCTBIX BEIIECTB U cMecel. X coctaB. MaccoBasi 1 0ObeMHasl JI0JIM KOMIIOHEHTa cMecH. PacueTsl,
CBSI3aHHBIE C UCITOJIB30BAHUEM MOHITHUS IO,

PacuerHble 3agaun. 1. Pacder MaccoBoii 1 00BEMHOM JI0JICH KOMIIOHEHTOB CMECH BEIIECTB. 2.
Boluncnenue MaccoBo# J0JM BEUIECTBA B paCTBOPE MO M3BECTHOM Macce pacTBOPEHHOTO BEUIECTBA U
Macce pactBoputens. 3. BpluumciaeHue Macchl pacTBOPSAEMOrOo BEUIECTBA U PACTBOPUTEII,



HEOOXOJAUMBIX ISl TIPUTOTOBJICHUS OTIPEIEICHHONW MAacChl pacTBOpa C M3BECTHOM MacCOBOW JOJIEH
PacTBOPEHHOTO BEIIECTBA.

Hemouncrpanun. OOpa3ipl OKCHIIOB, KHCIOT, OCHOBAHUM U cojieid. MoJenu KpUCTaUIMYECKUX
peILIETOK XJIOpUa HaTpus, ainmasa, okcujaa yriepona (IV). B3peiB cmecu Bogopojia € BO3IYyXOM.
CriocoOwI paznenenus cMmecei. JJucTHIsIus BOIbI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00Opa3liaMy BEIIECTB PA3HBIX KIACCOB.

2. Pa3nenenue cmeceil.

N3menenns, npoucxoasimme ¢ Bemecramu (12 1)
[TonsiTHE ABNEHUI KaK U3MEHEHUH, TPOUCXOIAIIMNX C BEIIECTBAMU. IBJIEHUS, CBI3aHHBIE
M3MEHEHUEM KPUCTAJUTMYECKOTO CTPOCHHUS BEIIECTBA MPU MOCTOSTHHOM €r0 COCTaBe, —(U3UUECKHE

siBJICHUS. PU3NYECKUE ABJICHUSA B XUMHUM: TUCTHIUISALNS, KPUCTAIUIM3ALIMS, BHITAPUBAHUE U BO3TOHKA
BEILIECTB, LICHTPU(DYTHUpPOBAHHE.

SBneHus, cBA3aHHBIE C U3MEHEHHUEM COCTaBa BEIIECTBA, XUMHUUYECKHe peakuuu. [IpuzHaku u
YCJIOBUSI TIPOTEKAHUS XUMHUYECKUX peakiuid. [loHsTue 00 9K30- M IHAOTEPMUYECKUX PEAKITUIX.
Peaknuy ropeHus Kak 4aCTHBIM Cloydail SK30TEPMHUYECKUX PEAKIUH, MPOTEKAOIIMNX C BBIICICHUEM
CBeETA.

3aKOH COXpaHEHHS MacChl BeEMIEeCTB. XHWMHYECKHE YpaBHCHHS. 3HAUYCHHE WHJIECKCOB U
ko3¢ ¢unmenToB. CocTaBieHHE YpaBHEHUN XUMHUYECKUX PEAKIUI.

Pacuersi mo XxuMuUeckuM ypaBHEHHSM. PelmreHune 3agad Ha HaxXOXXJICHHE KOJHMYECTBA
BEIleCTBA, MAcChl WJIM 00BbEeMa MPOAYKTa PEAKIMH 10 KOJMYECTBY BEIIECTBA, Macce WU 00beMy
HCXOJHOTO BellecTBa. PacyeThl ¢ HMCIIOJIL30BAHHEM IOHSATHS «IOJIA», KOTJa HCXOJHOE BEIIECTBO
JJAaHO B BHUJE pacTBOpa C 3aJaHHOM MAacCOBOM J0JIell pacCTBOPEHHOrO BEIIECTBA WM COJEPKHUT
ONIPEACIICHHYIO JIOJII0 MPUMECEH.

Peakuuu paznoxenus. [loHsTHE O CKOpPOCTHM XUMHYECKHX peakiui. KartammzaTtopsl.
DepMEHTBHI.

Peaknun coepuHenus. KaranuTudyeckne W HeKaTtamuTHdeckue peaknuu. OOpaTuMmble U
HEOOpaTUMBIC PEaKIINH.

Peakuuu 3amenieHusi. DIEKTPOXUMUYECKUN PNl HAIPSKEHUIT METAJNIOB, €r0 MCIOJIb30BaHUE
JUISL TIPOTHO3UPOBAHUSA BO3MOXXHOCTH MPOTEKAHUSA PEAKIUMNA MEKIy MeTalllaMH W pacTBOpamMu
KHUCJIOT. Peakiiuu BHITECHEHUS OJTHUX METAJJIOB U3 PACTBOPOB MX COJICH IPYTUMHU METaJIJIaMH.

Peaknun oOmena. Peaknum HelTpanmusanmuu. YCIOBHS TPOTEKaHUS peaknuii oOMeHa B
pacTBopax J10 KOHIIA.

Tumnbel XUMHUYECKUX peakuii (M0 MpU3HAKY YHCIIO M COCTaB MCXOJHBIX BEIIECTB U MPOJTYKTOB

peakiui») Ha MpUMEpe CBOMCTB BOJbI. Peakimsi pasjioeHuss — O3JICKTPOJIHM3 BOIbI. Peakimu
COCIMHEHUS — B3aMMOJCHCTBHE BOJbl C OKCHAAMHU METaNIOB W HeMmeTasioB. [loHsTue
«TUAPOKCUABI». Peaknum  3aMelieHusi —  B3aUMOJICHCTBHE BOJABI C  MICIOYHBIMH |

IIEJT0YHO3EMENbHBIMI MeTaiaMu. Peakiuyu oOMeHa (Ha mpuMepe TUApon3a cyabpuaa aTlOMUHUS
1 KapOuja KajabIus).

Pacyernbie 3agaun. 1. BolunciieHne mo XMMHUYECKHM YPaBHEHHSM MacChl MM KOJIMYECTBA
BEIIIECTBA M0 HM3BECTHOH Macce WM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIIUX B PEAKIIHUIO
BEIIECTB WJIM MPOAYKTOB peakuuu. 2. BprumcrneHne Macchl (KOJIMYECTBA BeELIECTBA, 0ObeMa)
MPOYKTa peakiiK, eCIi U3BECTHA MAacca UCXOAHOTO BEIECTBA, COJEPIKAIIETO OMPEAETICHHYIO JI0JI0
npumMeceil. 3. Bpluucienune macchl (KolMyecTBa BeIleCcTBa, 00beMa) MPOJYKTa pEeaklUH, eciu
M3BECTHA Macca pacTBOPa M MaccoBasi J0JI PACTBOPEHHOT'O BEIECTBaA.

Jemoncrpanuu. [Ipumeps! pusnueckux sBICHUIA: a) M1aBiIeHue napaduHa; 6) BO3roHKa noja
i OEH30MHON KHUCIIOTHI; B) PAaCTBOPEHHE NepPMaHraHaTa Kanus; T) Jud@y3ust AyIUCTHIX BELIECTB C
ropsimei 1aMrno4yky HakaduBaHus. [Ipumepsl XUMUYECKUX SBJICHUI: a) ropeHre Maruus, gocdopa;
0) B3aMMOJEWUCTBUE COJSTHON KHMCIOTBI C MPaMOpPOM HJIM MEJOM; B) IOJIydeHHE THAPOKCHIA MEAu
(11); T) pacTBOpeHHE MOJIY4EeHHOTO THIPOKCHIA B KUCIOTaX; 1) B3aumoaeiictBue okcuaa meau (1) c
CepHOM KHCIOTOW MpH HAarpeBaHUM; €) pa3lioKeHHE IepMaHraHata Kajus, k) B3auMojeiicTBHE
pa30aBICHHBIX KUCIOT C METAJUIAMH; 3) Pa3JIo’KEHHE MEPOKCHIA BOJOPOIA; W) SJIEKTPOIU3 BOIBI.



JlabopaTopHbIe ONbITHI.

3. CpaBHEHHE CKOPOCTH HCHApeHHUs BOJBI M CIOUpPTAa IO HMCYC3HOBEHUIO HX Kameib Ha
¢bmIbTpOBaNBHOM Oymare.

4. OxucieHue Meu B IJIaMEHU CIIUPTOBKH UJIU TOPEIIKH.

5. IloMyTHEHHE U3BECTKOBOM BOJBI OT BBIJIBIXaEMOI'0 YIIIEKHCIIOTO rasa.

6. [losryuenue yriekucaoro rasa B3auMOJAEHCTBUEM COJbI U KUCIIOTHI.
7. 3ameriienue Meau B pactope xiopuaa meau (11) sxenesom.

PacrBopenue. PacTBopsbl.

CpoiicTBa pacTBOPOB 3J1eKTPOuTOB (17 )

PactBopenue kak pusmko-xumuueckuii npouecc. [loHsaTHe 0 ruapaTax U KpUCTaUIOTHIpaTaXx.
PactBopumocTts. KpuBbie pacTBOPMMOCTH Kak MOJIENh 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILIECTB OT Temmeparypbl. HachlllieHHbIe, HEHACBIIIIEHHBIE U MEPECHIICHHBIE PACTBOPHL. 3HAYCHUE
PacTBOPOB ISl IPUPOJIBI U CETHCKOTO XO35MCTBA.

[TonsaTre 00 PMEKTPOTUTHIUECKON AUCCOLUALIMU. DIICKTPOTUTHI U HEIJIEKTPOIHUTHI. MexaHu3m
JTUCCOITUAITMH DJIEKTPOJIUTOB C PA3IMUHBIM TUTIOM XUMUYECKON CBs3U. CTENEHb JEKTPOJIUTUUECKON
muccoraiui. CUIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIO)KEHHSI TEOPHH DJIEKTPOJUTUUECKON aucconuanuu. VoHHBIE ypaBHEHUS
peakiuii. YCIoBHS MPOTEKAHUS PEAKIIMA OOMEHA MEXKIY AJICKTPOJIUTAMU JI0 KOHIIA B CBETE€ MOHHBIX
MIPEACTABJICHUI.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnotel, ux xmaccudukanus. Jucconuanuss KUCIOT W HUX CBOHCTBA B CBETE TEOPUH
ANEKTPOJUTUYECKOW JuccolManui. MONEeKyIsipHble W HOHHBIE YPAaBHEHUS pPEaKUHUM KHUCIOT.
B3anmopeiicTBe KHUCIOT € MeETaulaMU. OJIEKTPOXUMHUYECKHH PSJ  HaANpPsHKEHUH METaJIOB.
BsaunMopnelicTBue KHCIOT ¢ OKCHIAMH METAUIOB. B3auMoaeiicTBHE KHCIOT C OCHOBAHUSIMH —
peakinus HeWTpanu3alnud. BzawmMonelcTBHEe KHUCIOT ¢ coyisiMu. Vcmosb3oBaHWE — TaOIHUITBI
PacTBOPUMOCTH 711 XapAKTEPUCTUKN XUMHYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconmamnuss OCHOBaHUN W WX CBOWCTBA B CBETE TEOPUU
ANEKTPOJUTAYECKOW JucconManuu. B3aumMoneincTBMe OCHOBAHMM C KHCIOTAMH, KHUCIOTHBIMHU
OKCHJaMU U cojsiMu. Vcnonbp3oBanue TaOIUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUYECKUX
CBOWCTB OCHOBaHUU. Pa3oxeHne HepacTBOPUMBIX OCHOBAHUM IIPU HATPEBAHUU.

Comu, ux xinaccuuUKaius U IUCCONMAIUs Pa3IUIHBIX THIOB cojieil. CBOICTBa coJiell B CBETe
TEOPUU IJIEKTPOJUTUYECKOM Jucconuanuu. B3aumopneicTBue conel ¢ MeTaiaMH, YCIOBHUS
MPOTEKAaHUsI 3TUX peakuuil. BzaumopnelicTBue coseil ¢ KUCIOTaMH, OCHOBAHMSMU M COJISIMH.
Hcnonb3oBanue TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKA XUMHUECKHUX CBOMCTB COJIEH.

O60061meHue cBeeHu 00 OKCHIax, UX KilacCu(PUKAIUU 1 XUMHUYECKUX CBOMCTBAX.

'eneTnyeckue psapl METALUIOB M HEMETAIOB. ['eHeTHueckas CBSI3b MEXIy KilaccaMu
HEOPraHMYECKUX BEILECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakunu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHUE.

Peakuuu HOHHOTO OOMEHa U OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. CocraBieHHe
ypaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI METOJOM DIIEKTPOHHOTO OanaHca.

CBoiicTBa MpOCTBHIX BEIIECTB — METAUIOB M HEMETAJUIOB, KHUCIOT W COJEHd B CBETe
MIpeICTaBICHUH 00 OKUCIUTENFHO-BOCCTAHOBUTEIHHBIX MPOIIECCAX.

JemoHcTpamu. VcnplTanne BEmIECTB M UX PACTBOPOB HA 3JIEKTPONPOBOJHOCTH. JIBHkKEHHE
OKpAaIIeHHBIX HOHOB B AJIEKTPUUECKOM MOJI€. 3aBUCUMOCTh JIEKTPOMPOBOJTHOCTH YKCYCHOU KUCIOTHI
OT KOHIICHTpaIlK. B3anMMoeiicTBHE IMHKA C CEpoi, CONIHOW KucaoTou, xmopuaom meau (I1).
I'openne Marnus. BzaumMozeicTBue XJI0pHOU U CEPOBOIOPOJHON BOJIBI.

JlabopaTopHble ONBITHI.

8. Peakiuu, xapakTepHble JUIsl pAaCTBOPOB KUCIOT (COJITHOM MIIM CEPHOM).
9. Peakiuu, XxapakTepHbIe JUIsl pacTBOPOB IIe0ueil (THIPOKCUIOB HATPHS WM KaJHs).



10. TTosyueHne u CBOMCTBA HEPACTBOPUMOI'O OCHOBAHUS, HartpuMep ruapokcuaa meau ().
11. Peakiuu, XxapakTepHbI€ JUJIsl paCTBOPOB coJied (Hanmpumep, it xiaopuaa meau (M).

12. Peakuuu, XapakTepHbI€ JUIsl OCHOBHBIX OKCHUJIOB (HAaIpUMeEp, JUIsl OKCHUJIA KaJIbLIMS).

13. Peakiuu, XxapakTepHble AJis1 KUCIOTHBIX OKCHUIOB (HampuMep, Ui YTIEKUCIIOTo rasa).

9 kJacc
Beenenune. O0mas XxapakTepucTHKA XHMUYECKHX 3JIEMEHTOB M XHMHYECKHUX PeaKIIHii.

Iepuoguveckuii 3axkon u Ilepuoguveckas cucrema xumuuyeckux 3viemenros /JI. W.
MenaeaeeBa (10 uv)

XapakTepucTUKa 3JeMEHTa IO ero mnojoxeHuto B [lepuoauueckoil cucreMe XUMHUYECKHX
anemenToB J[. 1. MenneneeBa. CBolicTBa OKCHIOB, KHUCJIOT, OCHOBaHUN U COJIEHl B CBETE€ TEOPUU
ANIEKTPOJIUTUYECKON JHUCCOLMALIMM W OKUCJIEHUS-BOCCTaHOBIEHUS. [loHsATHE O mEepexoIHBIX
aneMeHTax. AMdoTepHOCTh. ['eHeTHUECKUI psAll IePEeXOTHOTO 3IeMeHTa. [leproaudyeckuii 3aKoH U
[Tepuonnueckas cucrema xumuuyeckux snemeHToB JI. M. MenneneeBa. Xumuyeckass OpraHu3aius
KUBOW M HEKMBOM NPUPOAbl. XMMHUYECKUH COCTaB SApa, MAHTHM U 3€MHOM KOpPBI. XMMHYECKHE
AJIEMEHTHl B KIJIETKAaX MUBBIX OpPraHu3MoB. Makpo- U MuUKpo3jaeMeHTbl. O000IieHne cBeleHuil o
XUMUYECKUX peakiusax. Kinaccupukamus XUMUIECKUX PEAKIUi 10 Pa3IMUYHbIM MTPU3HAKAM: «UHCIIO
U COCTaB pearupyroumx M oOpa3yloIlUXcs BEIIECTB», <«TEMJIOBONH JPQEeKT», «HamnpaBiIecHUE,
«A3MEHEHHE CTEINEeHE OKHUCIIEHUS AJIEMEHTOB, OOpa3yIOIIMX pearupyrolue BellecTBa», «dasza»,
«HCIOJIb30BaHUE KaTtan3aTtopa». [IoHITHE 0 CKOPOCTH XUMUYECKOUN peakiuu. DakTopbl, BIUSIONINE
Ha CKOPOCTh XUMHUECKHX peakinid. KatanmuzaTopsr u katanmm3. MTHrHOUTOPHI. AHTHOKCHIAHTHI.

JdemoHcTpaumnu.

Paznuunbie ¢opmbr Ttabmuner JI. M. MenaeneeBa. Mojaenu atoMoB dJIeMEHTOB |—3-TO
nmepuoaoB. Mojenb CTpOEHHs 3€MHOTO Imapa (MOMepevHbld pas3pe3). 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEakUUHd OT MPHUPOAbl PEArMpyIOIIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTU XUMHUYECKOMH
peaKkury OT KOHIIEHTPALMK PEarupyroluX BEIECTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaklnuu
OT TUIOIIAI! COTIPUKOCHOBEHHUS PEAruPYIOLIMX BEIIECTB (KKHITAIIAN CIIOW»). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pEeaKIUU OT TEMIIEPATYpbl PEArupyrolmMnX BEIECTB. ['OMOreHHBI M TeTepOreHHbIN
katanu3bl. DepMeHTaTUBHBIN KaTanu3. MHrudupoBanue.

JlaGopaTopHble ONBITHI.

1. [lomyyenue ruApoKcUIa IMHKA U UCCIIEIOBAaHHUE €r0 CBOMCTB.

2.MopnenupoBanue noctpoenusi Ilepuoaumueckoil cucrembl XuMUYeckux siementoB [ U.
Meunneneesa.

3. 3ameleHue xeine3oM MeIu B pactBope cyibdara meau (I1).

4. 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW pEaKUUHU OT HPHUPOIbl pEarupyrollux BEUIECTB Ha
MIpUMepe B3aUMOJICHCTBUS KUCIOT C METaJUIAMH.

5. 3aBUCUMOCTb CKOPOCTU XMMUYECKON PEaKIMK OT KOHIIEHTPALMHN PEarupyrolrX BelecTB Ha
IIpUMepe B3aUMOICHCTBUS [IUHKA C COJITHOW KMCIIOTOM pa3IMuyHOM KOHIIEHTPALIUH.

6. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM peakuMH OT IUIOIAAM CONPUKOCHOBEHUS
pearupyromux BeIecTB.

7. MoienupoBaHUE KUIIALLETO CIIOSI».

8. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH peaKkiuu OT TeMIepaTypbl pearupyrolinx BEIIeCTB Ha
npuMepe B3aumonedcTBus okcupa wmean (II) ¢ pacTBopoM cepHOM  KHMCIOTBI  Pa3IM4HOM
TeMIEepPaTypBhl.

9. PaznoxxeHue nepokcuaa BoIOpo/ia ¢ MoMoIbio okcuaa mapranna (IV) u katanassl.

10. O6HapyxeHue KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOIYKTaX.

11. MarubupoBanue B3auMOICHCTBUS KHCIOT ¢ METAJUIAMH YPOTPOTTMHOM.

Meranabl (18 u)
[Tonmoxenne metamnos B [lepuoauyeckoil cucteMe xumuueckux anemeHToB 1. M. Menaeneesa.
Mertannnueckas KpUCTAILTUNYECKas pelIeTKa U MeTaJuInYecKasi XuMuueckas cBsa3b. OO0riue



¢busnueckue croiicTBa MeTauioB. CIUIaBbl, X CBOMCTBA U 3HAYCHHE. XUMUYECKHIE CBOHCTBA
METaJJIOB KaK BOCCTAHOBUTEJIEH, @ TAKXKE B CBETE X MOJIOKEHHUS B AIEKTPOXUMUYECKOM PALY
HanpspDKeHU MetauioB. Kopposus MeTamioB u criocodbl 00prObI ¢ Heil. MeTasl B ipupoe.
OOm1re cnocoObl UX MOTyYECHUSI.

O0masi XapakTepUCTHKA IIEJ0YHbIX MeTaNI0B. MeTauibl B ipupoje. Oomue crnocoObl ux
nostyueHusi. Ctpoenue atoMoB. Lllenounbie MeTamibl — npocThie BellecTBa. BaxHeilne
COEJIMHEHUS 1EJI0YHBIX METAJUIOB — OKCH/JIbI, TUAPOKCUABI U COJU (XJIOpUIbl, KapOOHATHI,
Cynb(}arTel, HUTPATHI), UX CBOWCTBA U IPUMEHEHHE B HAPOJHOM X03s1iicTBe. KanuiiHbie ynoOpeHus.
OO0mas xapakTepucTHKA 3JIeMEeHTOB IJIaBHOi noarpynns Il rpynmnel.

Crpoenue aromoB. IllenouHo3eMenbHble MeTallibl — IMPOCThIE BellecTBa. BakHeliue

COEJIMHEHUS 1IEJI0OYHO3EMENIbHBIX METAJNIOB — OKCHU/IbI, TUAPOKCUIBI U COJH (XJIOPHIbI, KapOOHATHI,
HUTPATHI, cyabdaTel, pochaTel), UX CBOIICTBA U IPUMEHEHNE B HAPOJHOM XO3SIMCTBE.

AJIIOMUHUIA.

Crtpoenue atoma, pu3nyecKkre U XUMUYECKHUE CBOKWCTBA MpocToro BemiecTBa. CoequHeHus
QITIOMHUHMS — OKCHJ] M TUAPOKCHU, UX aM(OTEpHBII XapakTep. BaxkHelline coau amoMUHUS.
[IpumeHeHne arOMUHUS U €r0 COCTUHEHU.

Keaeso.

Crtpoenue atoma, pu3NUECKUe U XUMUYECKHUE CBOMCTBA MPOCTOTO BEIIECTBA. | eHeTHUUeCKHe
psanet Fe+2 u Fe+s.

Baxneiimme conu xene3a. 3HaUeHUE Kelle3a U €r0 COSIMHEHUH ISl IPUPOIBI M HAPOJHOTO
XO034ICTBA.

JdeMoHcTpanum.

OO0pa31pl METOYHBIX U MEJI0YHO3eMENbHBIX MeTaioB. O0Opa3iibl criiaBoB. B3anmoaelictue
HaTpus, JIUTHUS U KaJdblUs ¢ BOAOW. B3auMozaelicTBue HaTpHsl U MarHusi ¢ KUCJIOPOJIOM.
B3anmopeiictBue MetanmioB ¢ HemeTaiamu. [loydyenne runpokcuaos sxenesa (II) u (I11).

JlaGopaTopHble ONBITHI.

12. B3auMoeicTBHE PaCTBOPOB KHUCIIOT M COJIEH C METaJIAMH.

13. O3HaKoOMJIEHHE C pyJaMU KeJe3a.

14. OkpamvBaHue IIAMEHH COJISIMU IIEJIOYHBIX METAIIOB.

15. B3aumoaeiicTBre KaabliUs ¢ BOIOM.

16.1Toy4enue ruipokcuaa KajablKs U UCCIEIOBAHUE €r0 CBOMCTB.

17. TonydeHue ruipoKCU/ia alllOMUHKS U UCCIEIOBAHUE €T0 CBOMCTB.

18. B3aumoaelicTBue xee3a ¢ COITHON KUCIOTOM.

19. IMonyuenne runpoxcuaoB xenesa (1) u (II1) u u3yvyeHune ux CBOUCTB.

IIpakTukym 1. CBoiicTBa MeTAJUIOB M X COCAUHEHM I

1. OcymecTBieHre IEMNOYKM XUMHUYECKHX mpeBpameHuil. 2. [lomyduenue u cBoiicTBa
coenuHeHU MeTaiioB. 3. PemieHue skcreprMeEHTANbHBIX 3a/lad HA PACHO3HABaHHE U IMOJyuYeHUE
COEIMHEHUII METaJIOB.

Hemetasabl (28 1)

OOmas xapakTepuCTHKa HeMeTalioB: mojoxeHue B [lepumonndeckoil cucTeMe XMMHUYECKHX
anemenToB JI. M. MenneneeBa,0c00EHHOCTH CTPOCHHSI aTOMOB, 3JEKTPOOTpUIATENbHOCTH (D0)
KakMepa «HeMmeTalmmmyHocTh», psang 0. Kpucramimueckoe CTpOCHHE HEMETAINIOB — IPOCTHIX
BelecTB. AyoTponusi. Puznueckue cBOMCTBa HeMETAIIOB. OTHOCUTENBHOCTD MOHATHI «METAILI» U
KHEMETAILII».

Bonopoa. Ilonoxenue Bogopona B Ileproanueckoit cucteMe XUMHYECKUX 3iieMeHToB [[. U.
MenpneneeBa. CtpoeHue atoma U MOJeKyJbl. DU3NUECKUE U XUMUYECKHE CBOMCTBA BOJOPOJA, €rO
MOJIyYCHHUE U TPUMEHEHUE.

1 [Ipu nByX4acoBOM IUJIAHHPOBAHHH MIPOBOJAUTCS TOJBKO MpakTHUeckas paboTa 3

Bonaa.



Crpoenue Mmonekynasl. Bopoponnas xumuueckass cBA3b. DPU3NYECKHME CBOWCTBA BOJIBL
AnHoManuu cBoicTB Boabl. [ 'napoduinbHbie u ruapodoOHbIe BemecTBa. XUMHUECKUE CBOMHCTBA BOBI.
KpyrosopoT Boabl B mpupoae. Bomgoouncrka. Aspanust Bojsl. beitoBbie (puiabTpel. MuHepanbHble
BOJbL. JlucTHIIMpoBaHHas BOJIa, €€ MOIY4YEHUE U IPUMEHEHHE.

O0mas XxapaKkTepucTHKA raJJOreHoB.

Crpoenue atoMoB. IIpocTblie BeliecTBa 1 OCHOBHBIE COETUHEHUS IaJOr€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, opome, dprope u ioje. [I[puMeHeHNE TaIOTEHOB U UX COCITUHEHUM
B HAPOJHOM XO35HCTBE.

Cepa.

CtpoeHne aToma, aJJIOTPONHS, CBOMCTBA M NMPHMEHEHHE poMOM4ecKoil cepbl. OKCHIBI CephI
(IV) u (VI), ux nomyuenue, cBoiictBa u npuMeHeHue. CepHas KUCIOTa U €€ COJIU, UX IPUMEHEHNUE B
HapoHOM x03sicTBe. [I[pON3BOACTBO CEPHON KUCIIOTHI.

A3or.

CrpoeHue aTomMa M MOJIEKYJbl, CBOWCTBA MPOCTOrO BellecTBa. AMMHUAK, CTPOEHUE, CBOWCTBA,
noxydeHue u npumenenue. Conn aMMoHUs, UX cBocTBa U npuMenenne. Okcunpl azota (I1) u (IV).
A30THas KMCJIOTa, €€ CBOMCTBAa U nmpuMeHeHue. HuTparel 1 HUTPUTHI, IpobieMa UX COAEpKaHUS B
CEJIbCKOXO035UCTBEHHON POAYKINU. A30THBIE YJOOPEHHUS.

dDochop.

CrpoeHnue aroma, ajyIOTPOINHUs, CBOMCTBa Oenoro M KpacHoro Qocdopa, uX MNpUMEHEHHE.
OcuoBHble coenunenus: okcup ¢ocdopa (V) u oprodochopnas kucinora, docharer. DochopHbie
ynoOpeHus. Yriepoa.

Crpoenue aToMma, aJIoTponusi, cBoicTBa Moaudukanuil, npumenenue. Okcusl yriepoaa (1)
u (IV), ux coiictBa u npumenenue. KapOboHaTsl: KalbLUT, COJa, MOTAlI, UX 3HaYEHHE B IPUPOJIE U
YKU3HU YEJIOBEKA.

Kpemunii.

Crpoenue aToma, KpUCTAJUIMYECKUA KPEMHHUM, €ro CBOMCTBA U NMpuMeHeHue. OKCHUl KpeMHUS
(IV), ero mpupoanbie pa3HOBUIHOCTH. CHIWKaThl. 3HaUE€HWE COCAMHEHUN KPEMHHUSI B KHUBOU M
HEeXUBOM nipupoe. [IoHsATHE O CUIMKATHOW MPOMBIIIJIEHHOCTH.

JdemoHcTpaumnu.

OOpa3upl rajoreHoB — IMPOCTHIX BeIlIeCTB. B3anMopelcTBHE TalOreHOB C HATpUEM, C

AITFOMUHHEM.
BriTecHenue xsiopoM Opoma Wi HOJa U3 PaCTBOPOB UX coliei. B3aumoeiicTBue cepbl ¢ MeTallJIaMH,
BOJIOPOJOM M KHUCIOpOAOM. B3aumoneicTBHE KOHIIEHTPUPOBAHHOM A30THOM KHUCIOTBHI C MEABIO.
[Tornonienue yriem pacTBOPEHHBIX BELIECTB WM Ia30B. BoccTaHOBIEHUE MEIU U3 €€ OKCUIA YIJIEM.
OOpasupl TPUPOAHBIX COEAWHEHUN XJopa, cepbl, ¢docdopa, yriaepoaa, kKpemuwus. OOpasibl
BOKHEHIINX I HAPOJHOTO XO3SCTBa Cynb(aToB, HUTPATOB, KapOoHATOB, (hocdaTtoB. OOpa3Isl
CTEKJIa, KEPaMUKH, [IEMEHTA.

JlaGopaTopHble ONBITHI.

20. Ilony4yeHnue u pacrno3HaBaHHE BOJAOPOA.

21. UccnenoBaHue MOBEPXHOCTHOTO HATSXKEHUS BOJIBI.
22.PacTBOpeHUE IEpMaHTaHaTa Kajausl WM MEJIHOTO Kylopoca B BOJIE.
23. I'unparanus o6e3BoxkeHHoro cynabharta meau (I1).
24. VI3roToBJI€HHE THIICOBOTO OTIEYATKA.

25. O3HaKOMJIEHHE ¢ KOJUIEKIIUEeH OBITOBBIX (PUITBTPOB.
26. O3HaKOMJIEHUE C COCTABOM MHUHEPAJIbHOM BOJBI.
27. KauecTBeHHasl peakiivs Ha rajJoreHu1-HOHBI.

28. [lomyyeHne u pacmo3HaBaHUE KHCIOPOIa.

29. 'opeHue cepbl Ha BO3/1yXE U B KUCIOPOJE.
30.CgoiicTBa pa36aBiieHHON CEpPHON KUCIIOTHI.

31. 3yueHue cBOMCTB aMMHUaKa.

32. Pacnio3naBaHue coyieii aMMOHUS.



33. CpoiicTBa pa30aBICHHON a30THON KUCIIOTHI.

34. BzauMoieiicTBME KOHLIEHTPUPOBAHHOU a30THOM KUCIOTHI C MEJIBIO.
35. T'openue docdopa Ha BO3AYXE U B KHCIOPOJIC.

36. Pacnio3naBanue ¢ocdaros.

37. 'openue yrisi B KUCIOPOJIE.

38. [loydyenue yrojJbHON KUCIOTHI U U3YyYCHHUE €€ CBOMCTB.

39. Ilepexo kapOOHATOB B THAPOKAPOOHATEHI.

40. Paznoxxenue ruapokapObOHaTa HaTPUsI.

41. IlomyyeHre KpeMHEBOW KHUCJIOTHI U U3yUYEHUE €€ CBOMCTB.

IIpakTukym 2. CBolicTBa coelUHEHUIT HeMeTaJUIOB

1. Pemenue skcniepMMeHTaIbHBIX 331a4 10 TeMe «Iloarpymnmna rajsoreHoB».
2. Pemenue sxcnepuMeHTaIBHBIX 3a1a4 110 TeMe«]loarpyrma Kuciopoaa».
3. Pemmenue sxcnepuMeHTanbHBIX 3a1a4 10 Teme «[loarpymma azoTa».

4. Pemenue 3KkcrniepuMeHTaNIbHBIX 3a7a4 1o TeMe «llonarpymnmna yriepoaa».
5. [lonnyuenue, cobupanue u pacrio3HaBaHUE ra3oB.

O0001meHNe 3HAHUI 10 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka k rocyaapcreeHHoii urorosou arrecraumuu (F'MA) (12 v)

[Iepnoanueckuit 3akoH u [lepuoanueckas cucrema xumnuueckux aemeHToB 1. M. Menneneesa.
Ou3nyecKuil CMBICI MOPSAKOBOIO HOMEpa 3JIeMEHTa, HOMEPOB MEPHOoa U IPYMIbl. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB AJIEMEHTOB U MX COEMHEHUHN B MEpHUOJaX U TPYIIax B CBETE MPEACTaBICHHI O
CTPOEHHUH aTOMOB 3JIEMEHTOB.

3HaueHue MepHOJUYECKOro 3aKoHa. BHIbl XUMUYECKHX CBSI3ed M THUIBl KPUCTAJUIMYECKUX
pereTok. B3auMOCBs3b CTpOeHHUST M CBOMCTB BemiecTB. Kimaccudukarus XUMUYECKUX PEaKIUil 10
Pa3IMYHbBIM MpPU3HAKaM (YUCIIO U COCTAB pEarupyomnx U 00pa3yromnxcs BeIIecTB; HaJuune

rpaHuIbl  pazgena ¢a3; TermIoBor A((EeKT; H3MEHEHHE CTENeHEeW OKHUCICHHUS aTOMOB;
WCIIOJIb30BAHME KaTallM3aTopa; HampaBiieHHe mpoTekaHusi). CKOpOCTh XUMHUYECKHX peakUuid Hu
dakropsl, BiusApmKMe Ha Hee. OOpaTUMOCTh XHMHUYECKUX pPEAKIUi M CIOCOObl CMENICHUS
XMUMHYECKOTO PAaBHOBECHUS.

[Ipocteie u crnoxHble BemiecTBa. MeTamuibl U HeMeTaibl. ['eHeTHueckue pslbl MeTasia,
HEMeTallyla U MepexoaHoro Meramia. OKCUIBIM THAPOKCUABI (OCHOBaHMS, KUCIOTHI, aM(OTEpHbIE
TUAPOKCUAbI), conu. Mx cocraB, kiaccupukanus U o0lue XMMHUYECKHE CBOMCTBA B CBETE€ TEOPHU
ANIEKTPOJIUTUYECKON TUCCOLIUAIUY.



3. TemaTH4eckoe IJIAHUPOBAHUE yqeﬁnoro MaTepuaJjia

8 kuace
Ne HasBanue rinasel Kosmmuectso [IpakTnueckue KoHntposbHbie
TJIaBbl 4acosB paboThl paboThl
1 Brenenue 6 [IpakTuueckue
paboTsl
2 10 [IpakTuueckue 1
ATOMBI XUMHYECKUX IICMEHTOB
paboTsl
3 [IpocTsie BemecTBa 7 [IpakTuyeckue 1
paboTsl
4 CoeanHEeHNs] XUMUYECKUX 14 [IpakTnueckue 1
2JIEMEHTOB paboTsl
5 N3MeHnenus, npoucxoasume ¢ 12 [IpakTnueckue 1
BEIIECTBAMU paboTet
6 PactBopenue. PactBoprl. CBoiicTBa 17 [IpakTnueckue 1 UtoroBas
pacTBOPOB JIEKTPOJHUTOB paboTet
[ToBTOpenue.Peseps 4
Hroro 70 6 5
9 kJiacc
No HaszBanue rnaBbl KomnuectBo | Ilpaktnueckue | KoHTposbHBIE
TJIaBBI 4acoB paboThI paboThI
1 Brenenue. O0mas xapakTepucTHKa 10 1
XUMHYECKUX DJIEMEHTOB U XMMHUYECKHUX
peakuuii. [lepuoanyeckuii 3aKoH 1
[lepuoauueckas cucteMa XUMHUYECKUX
anemenToB .M. Menaeneera
2 Meraibl 18 [TpakTuueckue 1
paboThI
3 Hemeramis 28 [TpakTuueckue 1
paboThI
4 O06001eHne 3HaHUK IO XUMUH 32 KypC 12 1
ocHOoBHOI mkoJkl. [Toaroroska xk ' HA.
Hroro 68 6 4
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