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[HosicHuTeIbHASA 3aNIMCKA
Pabouas nmporpamma 1o XMMHUU_COCTaBJIEHa HAa OCHOBE MpuKaza MuHnpocsemenus Poccun
ot 18.05.2023 Ne 370 «O06 yrBepxkaeHue QenepaibHON 00pa30BaTEIbLHON MPOTrPAMMEBI OCHOBHOTO
obmiero o0Opa3oBaHUs», B COOTBETCTBHH C (heAepaTbHBIM T'OCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO O0IIEr0 00pa3oBaHUsl BTOPOTO TOKOJICHUS.
Henan:

— (QopmupoBaHue y yyalmuxcs XMMUUYECKOI KapTUHBI MHUpa KaK OPraHUYECKON YacTH ero
L[EJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHBI,

3agaun:

— Ppa3BHUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH
yYalmxcsi B MpoLecCe U3YYCHUS UMH XMMHUYECKOM HAyKW M €€ BKJIaJa B COBPEMEHHbIA HAay4HO-
TEXHUYECKHUI MPOrpecc;

— GOopMHpOBaHHE BAXHEHUIIMX JIOTHYCCKUX OINEpalrii MbBINUICHUs (aHaIW3, CHUHTE3,
00001IeHNe, KOHKpPETH3aIUs, CPaBHEHUE W Jp.) B MPOILECCe IMO3HAHWS CHUCTEMBl Ba)KHEUIIMX
MOHSATHI, 3aKOHOB ¥ TEOPHI O COCTABE, CTPOCHUHU U CBOMCTBAX XMMUYECKUX BEILIECTB;

— BOCIUTaHUE YOEXKICHHOCTH B TOM, YTO MPUMEHEHHE MOJIYYEHHBIX 3HAHUN U YMEHUU 1O
XUMHH SIBIISIETCS OOBEKTUBHON HEOOXOIMMOCTBIO JUIsi Oe30macHoi paboThl ¢ BEIICCTBAMH H
MaTepuagamu B ObITY U Ha IPOU3BO/ICTBE;

— TPOEKTHUPOBAHME W  pealu3alusi BBITYCKHHKAMHA OCHOBHOW  IIKOJBI  JIMYHOU
o0pa3oBaTeNbHOW  TpPAeKTOpPHH: BbIOOp mTpoduias oOoO0ydeHHss B  CTapmiedl MIKOJE WM
npodeccnoHanTbHOT0 00Pa30BaTENBHOIO YUPEKICHUS;

— OBJIaJICHHE KJITIOYEBLIMH KOMIIETCHITUSIMH (yueOHO-TI03HaBaTEIbHBIMU,
MH()OPMAMOHHBIMH, [ICHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMH ).

Il1anupyemsie pe3y/ibTaTbl 0CBOCHUS YU4eOHOI0 mpeaMeTa

8 knace

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

Yuawuiics oonocen ymemon:

WCIIOJIH30BATh MPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «aTOM», «MOJIEKYJIay, «XUMHUYECKUN
JJEMEHT», «XUMHUYECKUU 3HAK, WM CUMBOJ», «BELIECTBO», «IIPOCTOE BEILIECTBO», «CIOKHOE
BEIIIECTBO», «CBOMCTBA BEIECTBY, «XXUMHUECKHUE SIBICHUN», «DUINUECKUE SIBICHUS,
«K02((PUIIMEHTBI», «MHIEKChI», «OTHOCUTENbHASI aTOMHAs Maccay, «OTHOCUTENbHASI MOJIEKY s pHAS
Maccay, «MaccoBasi J0JIs dJIEMEHTa,

3Hamb.!

MPEAMETHI U3YUEHUSI €CTECTBEHHOHAYYHBIX JUCIUIUIMH, B TOM YHUCIIE XUMUH;

xumuueckue cumBoisl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUA U IPOU3HOILICHHUE;

KJIacCU(UITUPOBATh BEIIECTBA IO COCTABY Ha MIPOCTHIE U CIIOKHBIC,

pa3iuyarthb:

TeJa U BEIlIeCTBa; XUMHUECKHUH 3JIEMEHT U MPOCTOE BEUIECTBO;

ONHUCHIBATD:

(GOpMBI CYIIECTBOBAHUS XUMHUYECKUX JIEMEHTOB (CBOOOHBIE aTOMBI, IPOCTHIE BEIIECTBA,
CJIO)KHBIE BEIIECTBA),

TabnuuHyto hopmy [lepuoanyeckoit cUCTEMbI XUMHUECKUX DIIEMEHTOB;

noyioxeHue aemMenTa B tabmune J[. M. MenzaeneeBa, MCMONB3ys TOHITHS «IIEPUOI,
«TpyIMay, «raBHas MOATPYIINay, «T000YHAS MOATPYIINa»; CBONCTBA BEIIECTB (TBEPABIX, )KUJIKUX,
ra3000pa3HbIX);

00BSICHATDH



CYIIHOCTh XMMHMUYECKUX SIBIEHUN (C TOYKU 3pEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHs) U UX
MPUHIMIUATBEHOE OTINYMe OT (PU3WYECKUX SBICHHM, XapaKTepHU30BaTh: OCHOBHBIE METOJbI
M3YYEHUSI €CTECTBEHHBIX TUCUUIUIMH (HAOII0IeHIEe, SKCIIEPUMEHT, MOIEJIMPOBAHUE);

BEIIECTBO [0 €ro XUMHUYECKOW (opMyse COrIacHO IJIaHy: KauyeCTBEHHBIM COCTaB, TUI
BeliecTBa (IIPOCTOE WIIM CJIOKHOE), KOJUYECTBEHHBIM COCTaB, OTHOCHUTEIbHAS MOJIEKYJSpHAs
Macca, COOTHOILIEHUE MacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIC JIOJIM JJIEMEHTOB B BeEIIECTBE (Jis
CIIOKHBIX BEILIECTB);

poJib XUMUHU (TIOJIOKUTENIBHYI0O U OTPUIIATENIbHYIO0) B JKM3HU 4YEJIOBEKA, apryMEHTUPOBATH
CBOE OTHOUICHHE K 3TOM mpobdiieme;

BBIYUCJIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MAacCy BELIECTBA M MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEHTa B COEIMHEHMSX; MPOBOAUTH HAOJIOJCHUS CBOMCTB BEIIECTB U SIBJICHHIA,
MPOUCXOASIIMX C BELIECTBAMU;

co0/1I01aTh TpaBWJa TEXHUKH O€30IMaCHOCTH MpU MPOBEACHUHM HAOMIOACHUNH U
71a00pPaTOPHBIX OMBITOB;

UCIIOJIB30BAaTh MPU XAPAKTEPUCTUKE aTOMOB IOHATHUS: «IIPOTOHY», CHEUTPOH», «3JEKTPOH,
«XHUMHUYECKUH DJIEMEHT», «MAacCOBOE UHCIIO», «H30TOIDY, «IJIEKTPOHHBIN CIIOW», «IHEPTE€TUUYECKUI
YPOBEHbY, «3JIEMEHTBI-METAJIbI», «3JIEMEHThI-HEMETAILIIbDY;

MpU  XapaKTEPUCTHKE BEIIECTB TOHSATUS «UOHHAS CBS3b», «HOHBI», «KOBAJCHTHAs
HETOJISIPHAS CBSI3b)», «KOBAJIEHTHAS MOJISIPHASI CBSA3bY, «AJIEKTPOOTPULIATEIILHOCTDY,
«BAJIEHTHOCTbY, «METAJUINYECKAs CBA3bY;

ONMCHIBATh COCTaB U CTPOEHUE AaTOMOB 3JIEMEHTOB C IMOPAIKOBbIMM HoMmepamu 1—20 B
[Iepnonnueckoit cucreme xuMuueckux anemeHToB J[. . Menneneesa;

COCTaBJISITh CXEMbI pacHpeleleHusl 3JEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOMU
000JI0YKE aTOMOB;

cXeMbl OOpa3oBaHMs pa3HBIX THUIOB XHMHUYECKON CBs3M (MOHHOW, KOBAJIEHTHOM,
METAJJINYECKON );

OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOWMCTB XMMHUYECKHX SJIEMEHTOB (3apsiioB saep
aTOMOB, YMCJIa JICKTPOHOB HAa BHELIHEM 3JIEKTPOHHOM CJIOE€, YHCIIO 3AMOJIHSIEMBIX 3JIEKTPOHHBIX
CIIOEB, PaJInyC aTOMa, dIEKTPOOTPULIATEIHHOCTh, METAIIIMYECKHE U HEMETANTNYECKUE CBOICTBA) B
MepuoIax u rpynmnax (riaaBHbIX noarpynmnax) [lepuogndeckoit CUCTEMbI XUMUYECKHUX dJI€MEHTOB /1.
N. MenneneeBa ¢ TOUKU 3pEHUS TEOPUU CTPOEHHUS aTOMa;

CPaBHMBATh CBOKCTBAa aTOMOB XMMHWYECKHX AJIEMEHTOB, HAXOJAIIMUXCS B OJHOM NEPUOAE
niy rinasHou noarpynne Ilepuonnueckoit cucremsl xumuueckux anemeHToB J[. M. Menneneesa
(3apsI0B siIEp aTOMOB, YKCTIA AJIEKTPOHOB HA BHEUTHEM ASJIEKTPOHHOM CIIOE, YHCIIO 3arOJHSIEMbIX
JJEKTPOHHBIX  CJIOEB, pPagUyC  aTroMa,  JIJIEKTPOOTPULIATENILHOCTh,  METAUNIMYECKUE U
HEMETaJUTMYECKUE CBOMCTBA);

JIaBaTh XapaKTEPUCTUKY XMMHYECKUX JJIEMEHTOB IO MX MojokeHuto B llepuommueckoit
cucteMe xumudeckux ayemeHtoB [[. M. MenzaeneeBa (XMMHUYECKHI 3HAK, MOPSIAKOBBI HOMeEp,
NepuoJ, Tpymnna, MOArpyInna, OTHOCUTENbHAsI aTOMHas Macca, CTPOEHUE aroMa — 3apsna sSapa,
YHUCJIO TIPOTOHOB W HEUTPOHOB B sijipe, 00Iee YHCIIO IEKTPOHOB, paclpeieIeHue AIEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM);

OTpeAeNiTh TUI XUMHYECKOW CBS3M 1O ¢GopMylie BeIIeCTBa,

MIPUBOAUTH MPUMEPHI BEIIECTB C PA3HBIMU TUTIAMU XHMHYECKOU CBSI3H;

XapaKTepU30BaTh MEXaHU3MbI 00pa30BaHUS KOBAJECHTHOW CBsi3M (OOMEHHBIN), MOHHOMI
CBSI3U, METAJUTNYECKOMN CBSI3H,

yCTaHaBIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3M: COCTAB BELIECTBA — THUIl XUMHUYECKOUH
CBSI3U;

COCTaBIATH (OPMYIIbI OUHAPHBIX COSAMHEHUHN TI0 BaJICHTHOCTH;

HAXOJUTh BAJIEGHTHOCTh 3JIEMEHTOB 10 (popMysie OUHAPHOTO COETUHEHMUS;

WCIIOJIb30BaTh MPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «METAJUIbDY, «IJACTUYHOCTHY,
«TETIOMPOBOIHOCTBY, «IIEKTPOINPOBOJHOCTDY, «HEMETAIIBIY, «aJUIOTPOIHS», «aJJIOTPOITHbIE
BUJIOM3MEHEHHS, UM MOAU(PUKAITUN,;



ONUCHIBATh MOJIO)KEHUE JIEMEHTOB-METAIUIOB U 3JIEMEHTOB-HEMETAIUIOB B llepronnueckoi
CHUCTeMe XMMHYECKUX 3eMeHToB /1. 1. MeHaeneena;

KJIaCCU(UIIUPOBAThH MPOCTHIC BEIIECTBA HA METAJIbI U HEMETAJUIbI, DJIEMEHTHI;

ONpeeNATh NPUHAIEKHOCTh HEOPTAaHUUECKUX BEUIECTB K OJJHOMY M3 U3YYEHHBIX KJIACCOB
— METaJIJIbl U HEMETAJLJIBL,

JI0Ka3bIBaTh OTHOCUTEIBHOCTD AEJIEHUS MPOCTHIX BELIECTB HA METAJIBI U HEMETAILIIBL;

XapaKTepu3oBaTh 00mue Gu3nueckue CBOWCTBAa METAUIOB; YCTaHABIMBATh MPUYUHHO-
CIIEICTBEHHBIE CBSA3U MEXIy CTPOCHMEM aToMa M XMMMUECKOH CBS3bIO B IPOCTHIX BEILECTBAX —
MeTaJulax U HeMeTajulax;

00BSICHATH MHOTOOOPAa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIIHS;

ONKCHIBATh CBOMCTBA BELIECTB (HAa MpUMEpax IMPOCTHIX BEIIECTB — METAUIOB U
HEMETAJIJIOB);

coOnrofaTh MpaBUiia TEXHUKH O€30MaCHOCTH TMPU MPOBEICHUM HAOMIOAEHUN U
71a00pPaTOPHBIX OMBITOB;

MCIIOJIB30BAaTh IPU PELICHUHU PACUETHBIX 33]1a4 NOHATHUS: «KOJIUYECTBO BELIECTBA», «MOJIbY,
«IIOCTOSIHHAsA ABOraZjpo», «MOJIIpHash Macca», «MOJSIPHBII 00BbeM Tra3oB», «HOpPMajbHbIE
YCIIOBHSI»; IPOBOJUTh PACUYEThI C UCIIOIb30BAHUEM MOHATUH: «KOJIUYECTBO BEILIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHbIN 00BbEM ra3oB», «IIOCTOSIHHAs ABOraapoy;

UCIIOJIb30BaTh MPU  XapaKTEPUCTUKE BEIIECTB IMOHATUA: «CTENEHb OKUCICHUS»,
«BAJICHTHOCTBY, «OKCHUJIbI», «OCHOBAHUS», «IIEJIOUN», «KAUECTBCHHAS PEAKIHSI», «MHIUKATOP,
«KHUCIIOTBI», «KHUCIIOPOACOJEPKAIIUE KUCIOThI», «OECKUCIOPOJHBIE KHUCIOTBHI», «KUCIOTHAs
cpenay, «IIeJovHas cpefay, «HeHTpanbHas cpefay, «mkaina pH», «commy, «aMop(dHbIEC BEIIecTBay,
«KPUCTANIMYECKUE BEIIECTBA», «KPUCTAIMYECKAs pEUIETKa», «UOHHAs KpUCTAJUIMYecKas
pelieTka», «aTOMHas KPUCTAIMYECKasl PEIIeTKa», «MOJIEKYJSIpHAs KPUCTAJUIMYECKas PELIETKa»,
«METAJNIMYECKas KpUCTAJUTMUECKAs PELIETKA», «CMECHY;

KJacCU(UIUPOBATh CIIOKHBIE HEOPraHMYECKHE BEIIecCTBa II0 COCTaBy Ha OKCHJIBIL,
OCHOBaHMS, KMCIIOTBI U COJIN; OCHOBAHMUSI, KUCIIOTHI U COJIM 110 PACTBOPUMOCTHU B BOJE; KUCIIOTHI 1O
OCHOBHOCTH U COJIEP’KaHUIO KUCIIOPO/a;

ONPEAEIIATh NPUHAUIEKHOCTh HEOPTAHUYECKUX BEUIECTB K OJIHOMY U3 U3YYEHHBIX KJIaCCOB
(OKCH[IBI, JT€TY4YHE BOJAOPOJHBIE COETUHEHMS, OCHOBAHMSI, KUCIIOTHI, COJIN) O (hOpMyJIE;

OMKCHIBATh CBOWMCTBAa OTHENBbHBIX MPEACTABUTENCH OKCHUIOB (HA TpUMEpe  BOJBI,
YIJIEKUCIIOTO Ta3a, HETamieHOW W3BECTH), JIETyYHWX BOJOPOJHBIX COCAMHEHUN (Ha TIpUMeEpe
XJIOPOBOJIOPOJIa ¥ aMMHaKa), OCHOBaHUH (Ha MpUMepe TUAPOKCHUIOB HATPHsI, KaTus U KaJbIus),
KHCIIOT (Ha MpUMepe CepHON KUCIIOThI) U coJiel (Ha MpuMepe XJIopua HaTpusl, KapOoHaTa KajbIus,
¢docdara xanpLus);

OTIpEENATh BaJICHTHOCTb U CTENEHb OKUCIICHUS SJIEMEHTOB B BEILIECTBAX;

COCTaBJIATh (POPMYJIBI OKCUIOB, OCHOBAHHM, KHCIIOT U COJIeH MO BaJICHTHOCTSAM U CTEHECHIM
OKHCJIEHHUS DJIEMEHTOB, a TAaK)KE 3apsilaM MOHOB, YKa3aHHBIM B TaOJMIIE PaCTBOPUMOCTH KHCIIOT,
OCHOBAHUH U COJIEH; COCTABIIATh HA3BAHUS OKCUIOB, OCHOBAHUM, KUCIIOT U COJIEH;

CpPaBHUBATh BAJICHTHOCTb U CTENEHb OKUCIICHUS;

OKCH/Ibl, OCHOBAaHMsI, KUCJIOTHI U COJIU IO COCTaBY;

UCIIOJIb30BaTh Ta0JIMIly PACTBOPUMOCTH VISl OTIPE/IEICHUSI PACTBOPHUMOCTH BEIIECTB;

YCTaHaBIIMBATh TEHETUYECKYIO CBSI3b MEX/1Y OKCHJIOM U TUAPOKCUIOM U HA000POT;

IIPUYNHHO-CJIEICTBEHHBIE CBSI3M MEXIY CTPOEHHUEM aTOMa, XUMHUYECKOM CBA3BIO M TUIIOM
KPUCTAJUIMYECKON PEIIETKH XUMUYECKHX COCTMHEHUM;

XapaKTepU30BaTh ATOMHBIE, MOJIEKYJISIPHbIE, HOHHBIE METAIUNINYECKHE KPUCTAILTNYECKUE
pEILIEeTKH; Cpey pacTBOpa C MOMOIIBIO IIKajbl PH;

MPUBOAUTH MPUMEPHI BEIIECTB C PA3HBIMU TUIIAMHU KPUCTAJUIMUYECKOU PEIIETKH;

MIPOBOAMTH HAOINIO/IEHUS 332 CBONCTBAMH BEILECTB U SIBJICHHUSIMH, MPOUCXOIAIMIMMHU C
BELIECTBAMUY;

coOiroaaTh MpaBujia TEXHUKU 0€30MacHOCTH IIPU MPOBEIEHUU HAOIIOIEHUH U OIBITOB;
HCCIIEI0BATh CPENY PACcTBOPA C MOMOILBIO HHINKATOPOB;
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SKCHEPUMEHTAJIbHO pa3iuyaTh KHUCIOTBI M WIEJIOYM, IHOJb3YACh HHIMKATOpPaMH;

HCIIOJIB30BAaTh IMPU PCHICHUHN PACUCTHBIX 3ada4 MOHATUSA «MaCCOBasA HOJIA 3JICMCHTA B
BEIIECTBE», «MaccoBas JOJsl PAaCTBOPEHHOIO BEIECTBa», «00BbEMHas JOJs Tra3000pa3HOro
BELIECTBAY;

MMPOBOAUTL pPaCyYCThl C MCIIOJIb30BAHHUEM MOHSATHHA «MaccoBas J0JI1 3JICMECHTA B BCIICCTBEY,
«MaccoBasi JOJA PAcTBOPEHHOTO BEIIECTBA», «0OBEMHAs [0 Ta3000pa3HOrO BEIECTBAY;

UCIOJIb30BaTh MPU XapaKTEPUCTHKE BELIECTB MOHATHUS: «IMCTUIUIALMS», «IIEPEeroHKay,
«KpUCTAJUIM3ALMUA», «BBIIAPUBAHUE», «(DUIBTPOBAHUE», «BO3TOHKA, WIH CyOIMMaIus»,
«OTCTAaUBaHMUE», «LEHTPU(DYTUPOBAHUE», «XUMHUECKAs pEaKLMs», «XUMUYECKOE YpaBHEHHEY,
«PEAKIMH COCINUHEHHS», «PEAKIUH PA3IOKCHHUS», «PEaKIHMH OOMEHa», «PEaKLIUU 3aMEIICHUs»,
«peaKIMM HEeUTpamu3aluu», «IK30TEPMUYECKHE peakLun», «IHIOTEPMUUYECKHE PpEeaKLuny,
«pEaKIMH TOPEHHS», «KaTAIN3aTOPBI», «(PEPMEHTB», «OOpaTHMbIE peaKIuu», «HeoOpaTuMbie
peaKkIMM», «KATAJIUTUYECKHE pPEAKLHUNU», «HEKATAIUTUYECKUE PEaKLUu», «psii aKTUBHOCTH
METAJIJIOBY, «TUAPOJIN3Y;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY (PU3NYECKUMU CBONCTBAMHU BEIIECTB
U CIIOCOOOM pa3/IesIeHUs CMECE;

OOBSICHATh 3aKOH COXPAHEHHUS MAacChl BELIECTB C TOYKH 3PEHHS aTOMHO-MOJIEKYJIIPHOIO
YUYEHUS;

COCTaBJIATh YPaBHEHMsS XMMHUYECKMX pEaKIHMi Ha OCHOBE 3aKOHA COXPAHEHUS MaccChl
BELIECTB; OIKCHIBATh PEAKIIMU C TOMOLIbIO ECTECTBEHHOI'O (PYCCKOT0 MJIM POJHOIO) S3bIKA U SA3bIKA
XUMUU

KJaccu(uIUpoBaTh XMMHYECKUE pEaKIUM IO YUCIY M COCTaBy HCXOJHBIX BELIECTB U
IPOAYKTOB pEaKIMM; TEeIIOBOMY 3((eKTy; HalpaBICHUIO IPOTEKAHUS PpeaKLUH; Y4acTHIO
KaTaJau3aTopa;

UCIOJIb30BaTh TaOIMIly PAacTBOPUMOCTU JJIsi OIpPENENEeHUs BO3MOXHOCTH IPOTEKaHHS
peaknmii OOMEHa; DJIEKTPOXMMHUYECKHN psl HANpsHKCHUH (aKTUBHOCTH) METAJUIOB IS
OIIpeJIeJIEHUs] BO3MOXKHOCTU TPOTEKAHUS pPeaklUil MexXJy MeTaulaMH M BOJHBIMU PacTBOpaMU
KHCJIOT U COJICH;

HaOJII0aTh M ONMMCHIBATh NPU3HAKW M YCIOBHS TEUYEHHUS XMMHUUYECKUX PEaKLMH, JenaTh
BBIBOJIbI HA OCHOBAHUU aHAJIW3a HAaOII0I€HNUH 33 SKCIIEPUMEHTOM;

IIPOBOAMTH PAaCUEThl IO XMMUUYECKUM YPABHEHMSIM Ha HAXOXICHHUE KOJIUYECTBA, MAcChl WIN
o0beMa MPOAYKTa peaklUH IO KOJWYECTBY, Macce WIM OOBEeMYy HCXOJHOIO BEILIECTBA; C
HCIIOJIb30BAHNUEM TIOHATHUS «JI0JIsD», KOTJAa UCXOIHOE BELIECTBO JaHO B BHUJE PacTBOpa C 3aJaHHOU
MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA UIIU COIEPIKUT ONPEIACICHHYIO IO IPUMECEN;

oOpamateess ¢ JabopaTopHBIM O0OpYJOBaHMEM W HarpeBaTeIbHBIMH MNpUOOpaMH B
COOTBCTCTBHH C IIpaBHUJIaMH TCXHUKHU 6630HaCHOCTI/I;

BBIMOJIHATh ~ NpOCTEHIIME TpueMbl  paboThl ¢  J1a0OpaTOpHBIM  00OpPYIOBaHHUEM:
1a00paTOPHBIM IITATHBOM; CITUPTOBKOIA;

HaOJII01aTh 32 CBOMCTBaMU BEILLIECTB U SIBICHUSIMH, IPOUCXO/SIIUMU C BEILIECTBAMU;

OIUCHIBATH XUMUYECKUN SKCIIEPUMEHT C IMTOMOIIBIO €CTECTBEHHOIO (PYyCCKOTO MM POJIHOTO)
S3bIKa U A3bIKa XUMUHU,

JIENIaTh BBIBOJIBI IO PE3YJIbTaTaM IIPOBEIEHHOTO dKCIIEPUMEHTA;

TOTOBHUTH PACTBOPHI C OIPEIETEHHON MaCCOBOM JT0JIEW paCTBOPEHHOIO BELIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUMTATH MACCOBYIO JIOJII0O PACTBOPEHHOTO B HEM BELIECTBA,

UCIIONIb30BAaTh IIPU  XapaKTEPUCTHKE TMPEBpAIlEHUN BEIIECTB MOHATHS: «PAacTBOP»,
(QIEKTPONMTHYECKAS  JUCCOLUALUAY, «QIEKTPOIUTHI», «HEIIEKTPOJIUTHI, «CTENEeHb
TUCCOLUAIUNY, «CHJIbHBIE 3JIEKTPOIUTBI», «CIIa0ble 3JIEKTPOIUTBHI», «KATUOHBI», «AHUOHBDY,
«KHUCJIOTBI», «OCHOBAaHUS», «CONU», «HOHHBIE pEAKLUUU», «HECOIeo0pa3yrolme OKCHAbI,
«C0JIe00pasyIoUIe OKCHUJIbI», «OCHOBHBIE OKCHBI», «KUCIOTHBIE OKCHUIBI», «CPEIHUE COJN»,
«KHCIIBIE COJINY», OCHOBHBIE COJIN», «T€HETUUECKUN PSAA», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuum», «OKUCIUTENb), «BOCCTAHOBUTENbY, «OKHCIEHUEY, «BOCCTHOBIICHUEY;

OIKCHIBATH PACTBOPEHUE KaK (PU3UKO-XMMUYECKUIA MPOIIECC;
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WUIFOCTPUPOBATh  IPUMEPAMH  OCHOBHBIE IIOJIOKEHUS TEOPUHU  DIIEKTPOIUTHYECKOMN
JUCCOLMAIIMH; TEHETUYECKYI0 B3aUMOCBSI3b MEXAY BELIECTBAMM (IIPOCTOE BEIIECTBO — OKCUJ —
TUIPOKCHUJ — COJIb);

XapaKTepu30BaTh O0IIME XUMUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHCIIOT,
OCHOBaHMM M COJEH C TMO3UMUUMH TEOPUU IJIEKTPOJUTUYECKONM JUCCOLMALMH; CYLIHOCTh
JJIEKTPOJIUTUYECKOM IUCCOLMALMU BEIIECTB C KOBAJICHTHOW IOJSPHOM M HMOHHOW XUMHUYECKOU
CBA3BI0; CYITHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUA;

IPUBOJIUTH NPUMEPHI PEAKLMM, MOATBEPIKIAIOIIUX XUMUYECKHE CBONCTBA KUCJIOTHBIX U
OCHOBHBIX OKCHJOB, KHCJIOT, OCHOBaHMIl M COJIEH; CYIIECTBOBAHME B3aMMOCBSA3U MEXIY
OCHOBHBIMM KJIACCaMHU HEOPraHUYECKUX BEILECTB;

KJIaCCU(UIUPOBATh XHUMHUYECKHE pPEaKIUu 10 «U3MEHEHHUIO CTeNeHEel  OKHUCICHUS
3JIEMEHTOB, 00Pa3yIOLIUX pearupyollre BEIeCTBaY;

COCTaBJISITh YPABHEHMS SJIEKTPOIUTHYECKON IHCCOUMALMN KHCIIOT, OCHOBAHUM M COJIEH;
MOJIEKYJISIPHBIE, TIOJIHBIE M COKPAILLEHHbIE HOHHBIE YPABHEHMS PEAKLUI C Y4aCTUEM 3JIEKTPOJIUTOB;
YPAaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUM, HUCHOJIb3Yys METOJ  3JIEKTPOHHOIO
OanmaHca;, ypaBHEHHUs  PEAKIUH, COOTBETCTBYIOIIUX  IOCIEAOBATEIBHOCTH  («IICTIOYKE»)
MIpEBpAIICHUII HEOPraHMUECKUX BEUIECTB PA3IMUHBIX KIJIACCOB;

ONpEAENATh OKHUCIUTEIb U BOCCTAHOBUTENb, OKHUCIEHHME U BOCCTAHOBJIEHHE B
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIUAX;

yCTaHaBJIMBATh PUYMHHO-CIICICTBEHHBIE CBSI3U: KJIACC BEIECTBA — XMMHUYECKUE CBOMCTBA
BEILIECTBA;

HAOMIO/IaTh U OMHCHIBATH PEAKIIMH MEXIY SJICKTPOIUTAMU C IOMOIIBI0 €CTECTBEHHOTO
(pyccKOro UM POIHOTO) A3bIKA U A3bIKA XUMHH;

IPOBOAMTH ONBITHI, TMOATBEPKAAIOIINE XUMHUYECKHE CBONCTBA OCHOBHBIX KJIAaCCOB
HEOPraHUYECKHUX BEILECTB;

oOpamatbcsi C Ja0OpaTOpHBIM OOOPYJOBAaHMEM U HarpeBaTeIbHBIMH NPUOOpPAMH B
COOTBETCTBHH C MPABUJIAMU TEXHUKH 0€30MacHOCTH;

BBHIMOJIHATh TPOCTEHIIME TIpUEeMBbl OOpamieHuss ¢ JIadopaTOpHBIM  00OpYyIOBAHUEM:
1ab0pPaTOPHBIM MITATUBOM, CTUPTOBKOM;

Ha0JII0/1aTh 32 CBOWCTBAMU BEIIECTB U SIBJICHUSIMH, IPOUCXOIAIIMMHU C BEIIECTBAMU;

OIUCHIBATH XUMUYECKUN KCIIEPUMEHT C IMTOMOIIBIO €CTECTBEHHOIO (PYyCCKOTO MU POJIHOTO)
SI3bIKA U SI3bIKA XUMUH,

JIEJIaTh BBIBOJIBI IO PE3YyJIbTaTaM IIPOBEIEHHOTO IKCIIEPUMEHTA.

MeTtanpeameTHbie pe3yJibTaThl 00y4eHHs

VYuyamuiicst J0JKEH YMETh:

OTIpEeAEIATh MPOOJIEMBI, T. €. YCTAHABINBATh HECOOTBETCTBUE MEKIY KEITAEMbIM U
JECTBUTEIBHBIM;

COCTaBJISITh CJIOKHBIH IJIaH TEKCTA;

BJIQ/IETh TAKUM BUOM U3JI0KEHUS TEKCTA, KaK IOBECTBOBAHMUE;

0]l PYKOBOJICTBOM YUYHTEJIsl IPOBOAUTH HENIOCPEACTBEHHOE HAOIIOICHUE;

0]l PYKOBOJCTBOM YUHUTENsI OPOPMIISATH OTYET, BKJIIOYAIOIINI OMKMcaHue HaOII0IEHUs, €ro
pe3yNbTaTOB, BHIBOJIOB;

UCIIOJIb30BaTh TaKOW BUJ MBICICHHOTO (M€aJbHOr0) MOJEIMPOBAHUS, KaK 3HAKOBOE
MOJIETTMpOBaHuE (Ha IpUMepe 3HAKOB XUMUYECKUX JIEMEHTOB, XUMUYECKUX (HOPMYIT);

UCIOJIb30BaTh TAKOW BUJ MaTEPUATBHOTO (TMIPEIMETHOI0) MOICIMPOBAHUS, KaK (prusnueckoe
MOJIeTTUpOBaHue (Ha MpUMepe MOJEIIMPOBAHUS aTOMOB U MOJIEKYIT);

MOJIy4aTh XUMUYECKYI0 HH(POPMAIIUIO U3 Pa3IMYHBIX HCTOYHUKOB;

ornpeAensaTh OOBEKT U aCMEeKT aHAIM3a U CUHTE3a;

OTpeNieNATh KOMIIOHEHTbI 00BEKTa B COOTBETCTBHMHU C aCIIEKTOM aHAJIM3a U CUHTE3a;

OCYIIECTBIISITh KAYECTBEHHOE U KOJIMYECTBEHHOE ONKMCAaHNE KOMIIOHEHTOB 00BEKTa;

OTIpeNieNIATh OTHOIIEHHUS 00BEKTA C IPYTUMHU 00bEKTaMU;
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OIpENeNATh CYIECTBEHHbIE IPU3HAKY OOBEKTA,

(dopMynHUpoBaTh TUNIOTE3Y IO PELICHUIO TPOOIIeM;

COCTaBJIATh IUIAH BBIIIOJHEHHUsT YYeOHOH 3ajauM, peleHus MpobjeM TBOPUYECKOIO U
IIOMCKOBOT'0 XapaKTepa, BBIIIOJHEHHS IPOEKTa COBMECTHO C YUUTEIIEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIa/IETh TAKUM BUJIOM U3JIO’KEHUS TEKCTA, KAK OIMCAHUE;

UCIOJIb30BaTh TAKOM BHJ MBICIEHHOIO (MI€aJIbHOI0) MOJEIUPOBAHMs, KaK 3HAKOBOE
MOJICIIMpOBaHNE (Ha MIPUMEPE COCTABJICHUS CXeM 00pa30BaHUsl XUMUYECKOH CBS3H);

UCIOJIb30BaTh TAKOM BUJ MaTe€pUaIbHOIO (IPEAMETHOI0) MOJEIUPOBAHUS, KaK aHAJIOTOBOE
MOZECIINPOBAHUE;

UCIOJIb30BaTh TAKOW BUJ MaT€pHAIBHOIO (IIPEAMETHOI0) MOJCINPOBAHMS, KaK (PrU3HYecKoe
MOJIeJIMpOBaHue (Ha MpUMepe MOJEINIe CTPOSHUSI aTOMOB);

oInpeneNnaTh OObEKThl CPABHEHUS M aCIEKT CPAaBHEHUS OOBEKTOB; BBIMOJIHATH HEMOJIHOE
OJIHOJINHEHHOE CpPaBHEHUE; BBINOJIHATh HENOJIHOE KOMIUIEKCHOE CPaBHEHHE; BBINOJIHSTH MOJIHOE
OJITHOJINHENHOE CPAaBHEHMUE;

COCTaBJISITh KOHCIIEKT TEKCTA;

CaMOCTOSTENIHO UCIOJIb30BaTh HEITOCPEICTBEHHOE HAOIOACHNUE;

CaMOCTOSITENIEHO ~ OQOPMIIITH ~ OTYET, BKJIIOYAIOUIMA ONMUCaHWE HAONIOJCHUSA, €ro
pE3yJIbTaTOB, BHIBOJIOB;

BBITOJIHATH [10JIHOE KOMILJIEKCHOE CPABHEHUE;

BBITOJIHATh CPABHEHHUE 10 aHAJIOTHY;

COCTaBJIATh HA OCHOBE TE€KCTa TaOJIMIIbI, B TOM yHuciie ¢ mpuMeHeHneM cpeacts UKT;

0] PyKOBOJICTBOM YUHUTEJIsl IPOBOJUTH ONOCPEAOBAHHOE HAOIIIOICHHE;

0]l PYKOBOJACTBOM Y4HTeNl O0QOPMIISTH OTYET, BKIIIOYAIOLIUI ONUCAHUE SKCIIEPUMEHTA,
€ro pe3yJbTaToB, BBIBOJOB;

OCYIIECTBIISITh MHAYKTHBHOE 0000mIeHne (0T EIMHUYHOTO JOCTOBEPHOTO K O00mEeMy
BEPOSTHOCTHOMY), T. €. ONpPEIeATh OOLIMe CYIECTBEHHbIE MPU3HAKU JIBYX U 0Oojiee OOBEKTOB U
¢bukcupoBath uX B (hopMe MOHITHUS WU CYKICHHS;

OCYILECTBIIATh JIeAYKTUBHOE 000O0IIeHHe (MOJBEACHNE EIUHUYHOIO JOCTOBEPHOTO IMOJ
ol1iee TOCTOBEPHOE), T. €. aKTYaJIM3UPOBATh MOHITHE WJIM CYXKJEHUE, U OTOXKIECTBIATH C HUM
COOTBETCTBYIOIIHME CYLIECTBEHHBIE IPU3HAKU OJTHOTO WK OoJiee 0ObEKTOB,

OTpEeAENATh aCHEeKT KJIacCUuPUKaILUY;

OCYILECTBIIAThH KJIaCCU(PHUKALINIO;

3HaTh U UCIOJIb30BaTh Pa3InYHbIEe (OPMBI MTPEICTABICHUS KilaccuUKaIuuy;

Ha OCHOBE TEKCTa CXEMBbI, B TOM 4Hncie ¢ npuMeHeHneM cpeacts UKT;

CaMOCTOSITENIbBHO OQOPMIISITH  OTYET, BKJIIOYAIOIIMI ONHCAaHUE HKCIEPUMEHTa, €ro
pE3yJIBTaTOB, BHIBOJIOB;

MCIIOJIb30BaTh TaKOM BUJ MBICICHHOTO (M1€aJIbHOI0) MOJEIMPOBAHUS, KaK 3HAKOBOE
MO/JIeJIMpOBaHME (Ha MPUMEPE YPaBHEHUIM XUMUYECKUX PEaKIHif);

pa3nn4ath 00bEM U COZIepIKaHUE MOHITUH;

pa3au4aTh poJOBOE U BUA0BOE MOHATHUS;

OCYILIECTBIIATh POAOBUI0BOE ONPEAEICHUE TOHATHI;

CaMOCTOSITENIbHO UCII0JIb30BaTh ONIOCPEI0BAaHHOE HA0IO/IEHNE,;

JIeJIaTh IOMETKH, BBITUCKH, INTUPOBAHNUE TEKCTA; COCTABIIATD JOKJIAL;

COCTaBJISITh HA OCHOBE TEKCTa rpauKu, B TOM uucie ¢ npuMenenueM cpeacts UKT;

BJIAJIETh TAaKUM BHUJIOM M3JI0KEHMSI TEKCTa, KaK pPacCy’KJEHHUE; HCIIOJIb30BATh TaKOM BH]
MBICIIEHHOTO (MJ€aJbHOT0) MOJIEIMPOBaHMUS, KaK 3HAKOBOE MOJENUpOBaHHE (HA MpUMepe
YPAaBHEHUI peakUuii OUCCOLMALMM, HWOHHBIX YpPAaBHEHUN peakUui, MOJypeaKUMi OKHCIIECHUS-
BOCCTAHOBJICHUS);

pa3nn4aTh KOMIIOHEHTHI JJOKa3aTeabCTBa (T€3UC, apIrYMEHTHI U (hOpMY JOKa3aTeNbCTBA);

OCYIIECTBIISITh IPSIMOE UHAYKTUBHOE JI0Ka3aTEIbCTBO;



OTIpPENeNIATh, HWCXOIs W3 YYeOHOH 3ajgaud, HEOOXOIUMOCTh HEMOCPEACTBEHHOTO WIIH
OTIOCPEIOBAaHHOT'O HAOIIOICHUS;
CaMOCTOSITENILHO (hOPMHUPOBATH MTPOrPaAMMY IKCIIEPUMEHTA.

9 knace

IIpeaMeTHbIe pe3yabTaThl 00y4eHU s

Yyamuics JOJDKEH YMETh: HCIIOJIB30BaTh IIPU XapaKTEPUCTUKE IIPEBPALLECHUN BELIECTB
MOHATHUA: «XMMHUYECKasi PEaKIUsA», «PEAKUHUHU COCIUHEHHS», «PEAKLUHU Pa3I0KECHUSI», «PEaKIUU
0o0MEHa», «pPEaKIMH 3aMEIICHUN», «PEAKIUU HEUTpAIM3AIHUNY», («IK30TEPMHUYECKHE PEAKIIUN,
«QHJOTEPMHUECKUE PEAKIUN», «O0OpaTUMbIEe PEAKIUN», «HEOOpaTUMbIE PEAKIINN, «OKUIUTEIbHO-
BOCCTAHOBUTEIBHBIE  PEAKUUMU», «TOMOTCHHBIE  pPEAKIUU»,  «TE€TEPOTCHHBIC  PEAKIIUN,
«KATAIUTUYECKHE PEeaKLUNn», «HEKATATUTUYECKUE DPEAKIUN», «TeraoBod 3(h(EeKT XUuMUYEeCKOu
peaKIn», «CKOPOCTh XUMUYECKON Peaklumy, «KaTaau3aTopy;

XapaKTepu30BaTh XUMHUYECKUE DJIEeMEHThl 1—3-ro mnepuosoB MO HX TOJOXKEHUIO B
[Tepuonnueckoit cucreme xumuyeckux dgemeHTOB JI. M. MenaeneeBa: XMMUYECKUH 3HAK,
MOPSIAKOBBIN HOMEp, IEPUOI, TPyIIa, HOATPYIIa, OTHOCUTENIbHASI aTOMHAsI Macca, CTpPOEHUE aTomMa
(3apsin sapa, YMCIO MPOTOHOB M HEWTPOHOB B siApe, OOIIee YUCIIO DJIEKTPOHOB, PACIpeNeIeHHe
ANEKTPOHOB MO SJEKTPOHHBIM CJIOSIM, MPOCTOE BEIIECTBO, (hOpMyia, Ha3BaHUE U THUIl BBICIIETO
OKCHJIa ¥ TUJIPOKCHU/IA, JIETY4Ero BOJOPOIHOTO COSTUHEHHUS (151 HEMETAILJIOB));

XapaKTepu30BaTh OOIIME XMMHYECKHE CBOICTBA aM(OTEPHBIX OKCHUIOB U THIPOKCHJIOB;

MPUBOJIUTH MMPUMEPHI PEAKITUH, TTOITBEPIKIAIONINX XUMUICCKUE CBOHCTBA aM(DOTEPHBIX
OKCHUJIOB Y TUJPOKCH/IOB;

JlaBaTh XapaKTEPUCTUKY XUMHUYECKHX PEAKIUN 0 YUCITY U COCTABY MCXOJHBIX BEIIECTB U
MPOJAYKTOB pEaKLUU; TeIIoBOMYy 3(QeKTy; HampaBICHHIO MPOTEKAHUS PEaKLUUU; H3MEHEHUIO
CTEIIEHEH OKHUCJICHMS DJJIEMEHTOB; arperaTHOMy COCTOSIHHIO HCXOJHBIX BEIECTB; YYACTHUIO
KaTaJlu3aTopa;

OOBSICHATH U MPUBOJUTH MPUMEPHI BIUSHUSA HEKOTOPBIX (GaKTOPOB (IPUpOAa Pearupyrommx
BEILECTB, KOHIIEHTpALMsl BEUIECTB, JaBJICHUE, TEMIEpaTypa, KaTrajliu3aTop, IOBEPXHOCTh
COTPUKOCHOBEHHS PEarupyroIINX BEIIeCTB) Ha CKOPOCTh XUMHUECKUX PEaAKIIHii;

HAOMIO/IaTh W ONKCHIBATH ypPaBHEHUS pEaKIUil MEXIy BEIIeCTBAMU C IOMOIIBIO
€CTECTBEHHOT'0 (PyCCKOI'0 UM POJHOIO) SI3bIKA U S3bIKA XUMUH;

MPOBOAMTH OTBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUAOB U
THAPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEeakluu OT Pa3IMuHbIX (PakTopoB (Mpupoaa
pearupymomux BeLIECTB, KOHIIEHTpalUs BEIIECTB, JABJICHHE, TeMIeparypa, KaTaau3arop,
MMOBEPXHOCTb COMMPUKOCHOBEHUS PEarupyroiux BEIIECTB);

MCIIOJIb30BATh MPU XAPAKTEPUCTUKE METAJIOB U MX COCAUMHEHUN MOHATHS: «METAJLIbD»,
«pAl AKTMBHOCTH METAJUIOB», «UIEJIOYHBIE METAJLIBD», «ILIEJOYHO3EMENIbHBIE METAJIbDY,
HCIIOJIB30BaTh UX MPH XapAKTEPUCTUKE METAIIOB;

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX DJIEMEHTOB-METAIOB (IIETOYHBIX METAJUIOB, MarHus,
KalblUs, aJIOMUHUS, Kelle3a) MO HX MoNokeHuto B llepuoanyeckoil cucteMe XHMHUYECKUX
anementoB JI. M. MenneneeBa (XuMHUYECKUN 3HaK, MOPSAIKOBBI HOMEp, NEpUOA, TpYIIA,
MOATPYIINa, OTHOCUTENIbHAsI aTOMHas Macca, CTPOECHHE aToma (3apsia s/pa, YUCIO MPOTOHOB U
HEHUTPOHOB B sjpe, oOllee 4YUCIO 3JEKTPOHOB, paclpeiesieHue 3JIEKTPOHOB IO 3JIEKTPOHHBIM
CIIOSIM), TIPOCTOE BEIIECTBO, PopMysia, Ha3BaHUE W THUII BBICIIETO OKCHJIA U TUAPOKCUIA); HA3bIBAThH
COEIMHEHHS] METAJUIOB U COCTABIISITh UX (POPMYJIBI 110 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, oO0mme (U3nUeckue W XHUMUYECKHE CBOWCTBA MPOCTHIX
BEILIECTB-METAJUIOB;

OOBSCHATH 3aBUCHMOCTh CBOMCTB (MJIM MPEJCKA3bIBATh CBOMCTBA) XUMHUECKUX IJIEMEHTOB-
METaJIOB (pajnyc, METAJUIMYECKHUE CBOICTBA 3JIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX UMHU COCTUHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX
OKCHJIOB M THJIPOKCHJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA) OT TOJOXKEHUS B
[Tepuoanueckoit cucreme xumuyeckux anemeHToB /1. 1. Menneneesa;
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ONKCHIBATh O0IIME XMMUYECKHE CBOICTBA METAIJIOB C MIOMOIIBbIO €CTECTBEHHOIO (PYCCKOTO
VI POJHOTO) S3bIKA U A3bIKA XUMUH;

COCTaBJISITh MOJIEKYJISIPHBIC YPAaBHEHUS PEaKIIMii, XapaKTepU3YIOIINX XUMUYECKIE CBOIICTBA
METAJJIOB U HUX COEOUHEHWM, a TakKe DSJEKTPOHHbIE YpPaBHEHHUS IIPOLIECCOB OKHUCIIECHUS-
BOCCTAHOBJICHHS; YPAaBHEHHS SJICKTPOJUTUYECKOM JUCCOLMAIMN; MOJEKYJSpHbIE, IOJIHbIE U
COKpALICHHbIE HIOHHBIE YPAaBHEHHUS PEAKLUI C y4aCTUEM 3JIEKTPOJIUTOB;

YCTaHABJIMBATh [PUYMHHO-CIEACTBEHHBIE CBA3M MEXIY CTPOCHHUEM aTOMa, XUMHYECKOMN
CBSI3pI0, THUIIOM KPHUCTALIMYECKOM PEIIETKH METAJUIOB M WX COCAMHEHWH, HUX OOIUMH
(bU3MYECKUMHU U XUMUYECKUMU CBOWCTBAMU;

ONMCHIBaTh XMMHUYECKUE CBOMCTBA LIEJIOUYHBIX U IIEJIOYHO3EMENBHBIX METAJIOB, a TAKKe
ATIOMHUHHUS U JKeJe3a U UX COeIMHEHUN C TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOIO) S3bIKA
U SI3bIKa XMMUHY;

BBIMOJIHATh, HAOMIOJaTh W OMUCHIBATH XMMHYECKHUW SKCIEPUMEHT I10 PAaClO3HABAHUIO
BAXHEHIINX KATUOHOB METAJUIOB, THIPOKCH/I- HOHOB;

9KCIIEPUMEHTANILHO HCCIIE0BaTh CBOICTBA METANIOB MU MX COCOUHEHHH, pelaTh
9KCIIEPUMEHTAJIbHBIE 33J]a4H 110 TeMe «MeTasuibly;

OTMKCHIBATh XUMHUUYECKUHN IKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 MJIH POIHOTO)
S3BIKA U SA3bIKAa XUMUH,

MPOBOAMTH PAcUeThl MO XUMHUYECKUM (DOpMyrnaM U ypaBHEHUSIM PEaKIHii, TPOTEKAIOIIUX C
Y4aCTHEM METAJUIOB U UX COEAUHEHHII;

oOpamatbcsi ¢ Ja0OpaTOpPHBIM OOOPYJOBAaHMEM M HArpeBaTeIbHBIMH NPUOOpPAMH B
COOTBETCTBHH C ITPaBUJIAMU TEXHUKH 0€30I1aCHOCTH;

HaOJI0/1aTh 32 CBOMCTBAMM METANIOB M MX COCAMHEHUN U SBJICHHUSIMH, MIPOUCXOIAIIMMHU C
HUMU;

OMKCHIBATh XUMUYECKUH SKCTIEPUMEHT C MOMOIIBIO0 €ECTECTBEHHOTO (PYCCKOTO UM POJIHOTO)
S3BIKA U SA3bIKAa XUMUH;

JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA,

UCIIOJIb30BaTh NPU XapaKTEPUCTHKE METAJIJIOB U UX COCIMHEHUU MOHATUS: «HEMETaJIbD»,
«TaJlOTeHbl», «AJUIOTPOIIHBIE BHMJIOM3MEHEHHS», <OKECTKOCTb BOJBI», «BPEMEHHas >KECTKOCTb
BOJIbI», «IIOCTOSIHHASI )KECTKOCTb BOJIBD», «00I1asi )KECTKOCTh BOJBLY;

JlaBaTh XapaKTEPUCTHKY XHMMHUYECKHX HIIEMEHTOB-HEMETAUIOB (BOAOPOJA, TaJOIreHOB,
KHCIIOpOJia, cepbl, a3oTa, (ocdopa, yriaepoaa, KpeMHUs) 10 UX MHojoxkeHuto B [lepumonnueckoit
cucreMe XumMHueckux snemeHToB [[. M. MenzaeneeBa (XMMHYECKHUH 3HaK, MOPSAIKOBBI HOMeEp,
NepUOoJ, TpyMIa, MOATPYINa, OTHOCUTENIbHASI aTOMHAsl Macca, CTPOCHHE aToMa (3apsij Sapa, YuciIo
IPOTOHOB M HEUTPOHOB B sjpe, oOIlee 4YHUCIO HJIEKTPOHOB, PACHpPEIETICHHE 3JIEKTPOHOB IO
ANIEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (opMyJsa, Ha3BaHWE W THUIl BBICIIETO OKCHJA
UTHIPOKCHUIA, POpMYJIa U XapaKTep JETy4ero BOJOPOJHOIO COEAMHEHUS);

Ha3bIBaTh COEJUHEHHS HEMETAJUIOB U COCTAaBIATh MX (OPMYJIBI 10 Ha3BaHUIO;

XapakTepu3oBaTh CTpoeHHe, o0ure Gpu3nyeckre U XMMUYECKHe CBOMCTBA MPOCTHIX
BEIIECTB-HEMETAIIIOB;

OOBSACHATH 3aBUCUMOCTb CBOMCTB (MJIM MPECKA3bIBaTh CBOMCTBA) XUMUUYECKUX IJIE€MEHTOB-
HEMETAJIJIOB (paguyc, HEMETAJUIMUECKNE CBOWCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBA 3JIEMEHTOB) M OOpa3yeMbIX MMH COCIWHEHHMHA (KHUCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIIUX
OKCHJIOB U TUAPOKCUAOB, JETYYHX BOAOPOJHBIX COCIUHEHUHN, OKHCIUTEIBHO-BOCCTAHOBUTEIBHbIE
cBOIicTBa) OT noJyokeHus B [lepuonnyeckoii cucteme xumudeckux anemenToB J. YI. Menaeneena;

ONKCBHIBATh OOIIME XWMHUYECKHE CBOHCTBA HEMETANIOB C IOMOILIBIO E€CTECTBEHHOI'O
(pyccKoro UM pOHOIO) A3bIKa U A3bIKA XUMHH;

COCTaBJIATH MOJICKYJISIPHBIC YPaBHEHUS PEaKIMii, XapaKTepU3YIOIUX XUMHUYECKUE CBOMCTBA
HEMETAJJIOB M MX COEJIMHEHHUH, a TakKe DJJIEKTPOHHBIE YpaBHEHHS IPOLIECCOB OKHUCIECHUS-
BOCCTAHOBJICHUS; YPABHEHMs JJIEKTPOJIMTUYECKOM JUCCOLMALMHN; MOJEKYJSpHbIE, IIOJHBIE U
COKpallleHHbIE HOHHbIE YPAaBHEHHUS PEaKUil C y9acTHEM 3JIEKTPOJIUTOB;



YCTaHaBJIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXKIY CTPOCHHEM aToMa, XHMHUYECKOM
CBSI3bI0, THUIIOM KPHUCTAUIMYECKON pEIIeTKH HEMETaJUIOB M WX COCJUHEHUH, WX O0O0umMu
(GU3NYECKUMHU U XMMUYECKMHU CBOWCTBaMU;

ONKCBHIBATh XHMMHUYECKHE CBOMCTBA BOAOpPOJA, TalOr€HOB, KHUCJIOPOAA, CEphl, a30Ta,
docdopa, rpadura, anmaza, KpeMHUS U UX COEAMHEHUH C MOMOIIBIO €CTECTBEHHOTO (PYCCKOI0 MIIH
POJIHOI0) SI3bIKA U SI3bIKA XUMUU;

OIUCBIBATh CHOCOOBI YCTPAHEHMsI JKECTKOCTH BOJbl U BBINOJHATH COOTBETCTBYIOIIUN UM
XUMUYECKUN DKCIIEPUMEHT;

BBINOJIHATh, HAOIIOJaTh U ONUCHIBATh XUMUUYECKHM SKCIIEPUMEHT 10 PACIIO3HABAHUIO HOHOB
BOJIOPOJIa M aMMOHUS, cynb(dar-, kKapOoHaT-, cuukKar-, pocdar-, Xaopua-, OpoMua-, HOAUI-UOHOB;

9KCHEPUMEHTAJIbHO HCCIIEA0BaTh CBOWCTBA METAUIOB W HX COEIUHEHUH, pellaTh

AKCIIEPUMEHTAJIbHBIE 33/1auu 110 TeMe «HeMeTramiby; onuceBaTh XUMUYECKUIN IKCIIEPUMEHT C
IIOMOILBIO €CTECTBEHHOT'O (PYCCKOIO MIJIM POAHOIO) SI3bIKA U SI3bIKA XMMUHU;

IPOBOJIUTH PACUETHI O XUMUYECKUM (POpPMYJIaM M YpaBHEHUSM pPEaKIUil, TPOTEKAIONINX C
y4acTHEM HEMETAJIJIOB U UX COEAMHEHMI;

oOpamaTtbcsi ¢ JabOpaTOpHBIM OOOpPYAOBAaHHMEM M HarpeBaTEIbHBIMH IMPUOOpaMH B
COOTBETCTBHUHM C IPAaBUJIAMU TEXHUKH O€30I1aCHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMM HEMETAJJIOB U UX COEIUHEHUM U SIBJICHUSMU, IPOUCXOAIIUMHU C
HUMU;

ONMCHIBaTh XUMUYECKUH SKCIIEPUMEHT C ITOMOIIBIO0 ECTECTBEHHOT'O (PYCCKOTO WU POJIHOTO)
S3bIKa U A3bIKA XUMUH;

JIeJ1aTh BBIBOJIBI IO PE3YJIbTaTaM IIPOBEIEHHOT0 SKCIIEPUMEHTA.

MertanpeameTHbie pe3yJibTaThl 00y4eHHs

VYuamuiicst 10JKEH yMeTh:

OIpeNeNATh 1ieNib Y4eOHOM! 1eATeIbHOCTH ¢ IIOMOIBIO0 YUUTENSI U CAMOCTOSITENIbHO, UCKATh
CpEICTBa €€ OCYILECTBICHHUS, pabdoTas IO IUIAHY, CBEPATh CBOM JACWUCTBUS C LEIbI0 U IPH
HE00XO0AUMOCTH HCIIPABIIATH OLIMOKU C TOMOILBIO YUUTENS U CAMOCTOSATEINBHO;

COCTaBJIATh AHHOTALIUIO TEKCTA;

co3daBaTb MOJEIW C BBIJEICHHMEM CYIIECTBEHHBIX XapaKTepUCTHK OOBeKTa U
MPEJCTaBICHUEM HX B POCTPAHCTBEHHO-TPa(hUUECKON UM 3HAKOBO-CUMBOJINUECKOH (hopme;

OTIpeAeNATh BUbI KJIAaCCU(PUKALIUU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIIAT NPSIMOE AETYKTUBHOE 10KA3aTENbCTBO;

paboTaTh MO0 COCTABJIEHHOMY ILJIaHy, UCIIOJIb3Yys Hapsly C OCHOBHBIMH U JIONOJHUTEJIbHbBIE
cpezcTBa (CIpaBOYHYIO JINTEPATYPY, CIOXkKHBIE pUOOopsI, cpenctsa UKT);

C TIOMOIIBIO YUUTEINSI OTOUpATh Jisl pelieHusl yIeOHBIX 3a/1a4 HEeOOXOAMMBIE CIIOBAPH,
SHUMKJIONIENH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKU;

COIOCTABJISITh M OTOMPaTh HHPOPMAIHIO, OJYYEHHYIO U3 Pa3INYHbIX UICTOYHUKOB
(coBapH, SHIMKIIONEANH, CIIPABOYHHUKH, HJIEKTPOHHBIE TUCKH, ceTh MIHTepHeT);

IpEJICTaBIATh HHOOPMALIMIO B BUAE TaOIUIL, CXEM, OMIOPHOIO KOHCIIEKTa, B TOM YHUCIE C
npuMmeHenneM cpeacts UKT;

0(OpPMIIATH CBOM MBICIH B YCTHOW M MUCBMEHHOH PeYM C y4ETOM CBOUX Y4EOHBIX U
KU3HEHHBIX PEUYEBBIX CUTYallul, B TOM 4ncie ¢ npuMeHeHueM cpeacts MKT;

COCTaBJISITh PELIEH3UIO Ha TEKCT;

OCYILIECTBIIATH 10KA3aTEIbCTBO OT POTUBHOIO;

OTIpeAeNATh, UCXO/As U3 YUeOHOM 3a/1au, HE0OX0IMMOCTh UCIIOJIb30BAHUS HAOJIIOIEHUS WIH
JKCIIEPUMEHTA;

OpraHU30BBIBATH YUeOHOE B3aUMOJIEHCTBHUE B IpyMIie (pacipeneisTh poiy, T0rOBapUBaThCs
JPYT C IPyTOM U T. [1.);

peIBUIETh (IPOTHO3UPOBATH) MOCEICTBUS KOJUIEKTUBHBIX PELICHHI; TOHUMATh MPUYHHBI
CBOETO Heyclexa U HaXOJUTh CIIOCOOBI BBIXO/Ia U3 ATOM CUTYaIlH;
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B JIUAJIOTE C YYUTEIEM YYMUTBHCS BBIPAOATHIBATh KPUTEPUU OLEHKH U ONpPENENATh CTEHEHb
YCIICIIHOCTH BBIMIOJHEHHUST CBOEWH pabOThl M pabOThI BCeX, MCXOIsS M3 HMMEIOIIMXCS KPUTEPUEB,
COBEPLICHCTBOBATh KPUTEPUU OLICHKH U IIOJIb30BAaTHCS UMU B XOJI€ OLICHKH U CAMOOLICHKU;

OTCTaMBaTh CBOIO TOUKY 3pEHMsI, apryMEHTHUPYS €e€; MOATBEpXkIaTh apryMEHThl (aKTamu;
KPUTUYHO OTHOCHUTBHCSA K CBOEMY MHEHHUIO;

CIIyIIaTh APYTUX, MBITaThCSI NPUHUMATH JIPYTYIO TOUKY 3pEHHS, ObITh TOTOBBIM H3MEHHUTH
CBOIO TOUKY 3pEHHUs; COCTaBIATh pedepar 1o onpeneneHHon popme;

OCYILIECTBIIATH KOCBEHHOE PA3JACIUTEIIBHOE T0KA3aTENbCTBO;

OIpeseNATh, UCXO0/1s U3 yueOHOH 3a/1aun, HEOOXOMMOCTb MCII0JIb30BaHUs HAOIIOACHUS WK
JKCIIEPUMEHTA.

JInuHoCTHBIE pe3yJIbTaThl 00yYeHHs:

3HaTh M OHUMATh: OCHOBHbIE HCTOPUYECKHUE COOBITHS, CBA3aHHBIEC C PA3BUTHEM XUMHUU U
o0IIecTBa; JOCTIKEHHS B OOJIACTH XMMHUH M KYJIbTYpHbIE TPAAULUU (B YaCTHOCTH, Hay4dHBIE
TPaIULMK) CBOCH CTpaHbl; OOLEMUPOBbIE JOCTHKEHHS B 00JIACTH XUMUH; OCHOBHBIE ITPUHLUIIBI U
IpaBWa OTHOIICHUS K IPHPOJE; OCHOBBI 3JI0POBOrO 00pa3a XKM3HHM U 310pOBbecOeperaroImux
TEXHOJIOTUH; IpaBWJa IOBEACHHUsS B 4YPE3BBIYAMHBIX CHUTYalUsAX, CBS3aHHBIX C BO3JEHCTBUEM
Pa3IMyYHBIX BEILIECTB; OCHOBHBIE IIPaBa M OOS3aHHOCTH TpakJaHUHA (B TOM YHCIIE Y4Yallerocs),
CBSI3aHHBIE C JMYHOCTHBIM, NPO(ECCHOHANBHBIM U KU3HEHHBIM CAMOOIIPEIEIIEHUEM; COLIUATbHYIO
3HAYUMOCTD U COJIEpKaHue NPOPECCHil, CBA3aHHBIX C XUMUEH;

UCNbIMbIBAMb: YYBCTBO TOPAOCTU 3a POCCUNCKYI0 XMMHYECKYH0 HAYKy U YBaXKEHUE K
HCTOPUU €€ PA3BUTHS; YBAXCHHE U MPUHATUE JOCTHKEHUN XMMHUHU B MHpPE; JIIOOOBb K IPUPOJIE;
YBOKEHHE K OKPYKAIOLIMM (ydallUMCs, YYUTEIsIM, POAUTENIM U 1p.) — yMEeTh CIyllaTb |
CJIBIIIATh NApTHEpa, IpU3HABaTh MPABO KaKJOr0 Ha COOCTBEHHOE MHEHHE, IPUHUMATh PELIEHUS C
Y4ETOM IMO3ULUN BCEX YYAaCTHUKOB; YYBCTBO IIPEKPACHOI'O M 3CTETUYECKMX YYBCTB HA OCHOBE
3HAKOMCTBA C MHUPOM BEUIECTB M HMX IIPEBpPALICHUM; CAMOYBaXXEHHE M 3MOLMOHAJIBHO-
MIOJIOKUTEIIbHOE OTHOIIEHHUE K ceOe;

npu3Haéams: UEHHOCTb 3J0pPOBbi (CBOErO M  JPYTruUX JIIOJEH); Heo0XOAMMOCTb
CaMOBBIPAKEHUS, CAMOPEATIN3aLliU, COLUAIBHOIO IPU3HAHMS,

oco3naéams. TOTOBHOCTb (MJIM HErOTOBHOCTh) K CaMOCTOSITENIbHBIM IIOCTYNKaM U
JeUCTBUSAM, OTBETCTBEHHOCTb 3a HX pE3YJIbTaThl; TOTOBHOCTh (MJIM HErOTOBHOCTH) OTKPBITO
BBIPAKaTh U OTCTANBATh CBOIO MO3ULUIO U KPUTUYHO OTHOCUTHCS K CBOMM ITOCTYIIKAM;

npoA6IAMb. FIKOJIOTUIECKOE CO3HAHUE; T0OPOXKeIaTeIbHOCTb, JOBEPUE U BHUMATEIBHOCTD K
JIIOJIM, TOTOBHOCTb K COTPYJAHHYECTBY U JIpy>kKOe, OKa3aHUIO IIOMOIIM TeM, KTO B HEHl Hy)KIaeTcs;
0000IIEeHHbIN, YCTOHUMBBIM U M30MpaTelbHbIM MO3HABATENbHBIM WHTEpEC, HWHHULMATHBY U
J0003HATENLHOCTh B U3yUYE€HUU MHUpPa BEIIECTB U PEaKIINii; 1eJIeyCTPEMIEHHOCTh U HACTOMYHNBOCTh
B JIOCTHXXEHUHU LIeJIel, TOTOBHOCTh K IPEOJIOJICHUIO TPYIHOCTEH; yOexk/IeHHOCTh B BO3MOXHOCTHU
MO3HAHUS MPHUPOAbI, HEOOXOJUMOCTH Ppa3yMHOTO UCIOJb30BAaHUS JOCTWKEHUH HAyKu U
TEXHOJIOTUH JUI pa3BUTHS OOIIECTBA;

yMemb: YCTAHABIWBATH CBS3b MEXKAY LENbI0 W3YyYEHUS XUMHH W TEM, JUIsI 4Y€ero OHa
ocylIecTBIseTCS (MOTUBAMHU);

6bINOIHAMb KOPPUTHPYIOIIYI0 CaMOOLEHKY, 3aKJII0YaroUIyIOCd B KOHTPOJE 3a IIPOLECCOM
M3yYeHUs] XUMUHM 1 BHECEHHH HEOOXOMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX dTanaM U crocodam
M3y4EeHUs Kypca XUMHH; BBIIOJIHATh PETPOCIEKTUBHYIO CAMOOLICHKY, 3aKJIFOYAOIIYIOCS B OLIEHKE.

Conepxanue yueOHOI 0 nmpeamera

8 kJuacc

BBenenmne

XuMHUA - HayKa O BEIIECTBAX, MX CBOWCTBaX W HpeBpamieHusx. [loHsTHe 0 XumMuyeckom
aneMeHTe U (opMax ero CyIiecTBOBAaHHUS: CBOOOJHBIX aTOMax, MPOCTHIX M CIOHBIX BEIIECTBAX.
[IpeBpamenus BemecTB. OTIUYNE XUMHUYECKUX peaKIUil oT Pu3nyeckux siBieHuid. Poiap xumum B
KU3HU YenoBeka. Xemouius u xemohoous. KpaTkue cBeneHHUs U3 UCTOPUU BO3ZHUKHOBEHUS U
pasButusa xumuu. [lepuon anmxumuu. [lonarue o punocodpckom xkamue. Xumus B XVI B. Pazputue
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xuMun Ha Pycu. Posib 0TeuecTBEHHBIX YUCHBIX B CTAHOBJICHUU XMMHYECKOW HayKu — paboTel M.
B. JlomonocoBa, A. M. byrneposa, JI. M. MengeneeBa. XumMuueckass CHMBOJUKA. 3HAKU
XUMHUYECKHUX 3JIEMEHTOB M IPOUCXOXACHHE MX Ha3zBaHUU. Xumuueckue ¢Gopmyisl. MHaekcsl u
ko3 unrenTsl. OTHOCHTENbHBIE aTOMHAs W MOJIEKYJSipHAs Macchl. PacueT MaccoBOW J0JH
XUMHUYECKOro 3JeMeHTa 1o ¢opmyie BemecTBa. [lepuonnyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
. . Menpeneesa, ee CTpyKTypa: Majble U OOJbIINE MIEPUO/bI, TPYIIIBI U MOATPYIIHI (T1aBHAs U
nobounas). Ilepuoanueckas cuctema Kak CHOPaBOYHOE MMOCOOHME [JIsl MOJY4YEHHs] CBEICHUU O
XUMHUYECKHX JIEMEHTAX.

Pacuernbie 3agauun: 1. Haxox/eHue OTHOCUTEILHOW MOJEKYJISIPHOM MacChl BEILIECTBA I10
ero XxumMmuueckoi hopmyie. 2. Berunciaenne MaccoBOW J0IM XMMHYECKOTO AJIEMEHTA B BEIIECTBE 110
ero opmyie.

Pa3zgen 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

AToMBI Kak Qopma CyIIECTBOBAaHUS XUMHUYECKMX 53JeMeHTOB. OCHOBHBIE CBEACHHS O
CTpOGHMH aTOMOB. JloKa3aTelabCTBa CIOXHOCTH CTpoeHus atomMoB. OmbiTel Pesepdopra.
[Inanerapnas Mogenb cTpoeHuss aroma. CocTaB aTOMHBIX SA€p: HIPOTOHBI, HEUTPOHBI.
OtHocuTeNnbHAsT aTOMHAsi mMacca. B3anMMOCBsI3b MOHATHM «IIPOTOH», «HEHTPOHY», «OTHOCHTEIIbHAS
aToMHas Macca». MI3MeHeHue ynciia MpOTOHOB B sJipe aToMa — 00pa30BaHUE HOBBIX XUMHUYECKUX
aneMeHTOB. VI3MeHeHne uncia HeHTPOHOB B siipe aToma — o0pa3oBaHue M30TONOB. COBpEMEHHOE
ONpEJICIICHUE TOHATUS «XUMUYECKUU 3JeMeHT». M30TOonbl Kak pa3sHOBUAHOCTU aTOMOB OJIHOTO
XUMHUYECKOTO dJIeMEeHTa. JIeKTpOHbl. CTpOEHHE JJIEKTPOHHBIX YpPOBHEW aTOMOB XHWMHUYECKHX
3JIEMEHTOB MajblX NepuoJoB. [loHsATHE O 3aBepHIEHHOM 3JEKTPOHHOM YypoBHE. Ilepmoanueckas
cucremMa XxuMudeckux snemMeHToB J[. M. MenaeneeBa u cTpoeHHe aTOMOB — (DH3UYECKHIA CMBICIT
MOPSIAKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa IPYIbl, HoMepa nepuoja. Mi3smMeHeHue yucia 3JIeKTPOHOB
Ha BHEIIHEM OJJICKTPOHHOM YPOBHE aToMa XHUMHYECKOTO »dJeMeHTa —  0oOpa3oBaHUE
MOJIOKUTETIBHBIX U OTPHUIATENBbHBIX HMOHOB. HOHBI, 00pa3oBaHHbIE aTOMaMH METAIJIOB U
HeMeTauioB. [IpuunMHbI U3MEHEHUSI METAIMYECKUX UM HEMETAJUIMYECKUX CBOMCTB B NEpUOAAX U
rpynnax. O6pa3zoBanue OuHapHbIX coenuHeHuil. [lonsaTre 00 noHHOM cBsA3u. CxeMbl 00pa3oBaHUs
HWOHHOU cBsi3M. B3auMojeiicTBHe aTOMOB 2JIEMEHTOB-HEMETAJUIOB MEXKIYy co00il — oOpa3oBaHUe
JIBYXaTOMHBIX MOJIEKYJI TpPOCThIX BewecTB. KoBaneHTHass HeNoJjspHas XWMHUYECKas CBS3b.
DNEeKTpOHHBIE U CTPYKTypHBbIE (hopmyibl. B3anmoeiicTBiie aTOMOB HEMETANIOB MEXKIY CO00M —
oOpa3oBaHHe OWHAPHBIX COEIWHEHUN HEMETAIJIOB. OJJNEKTPOOTpHUIlATeNbHOCTh. KoBaneHTHas
nosisipHasi cBA3b. [lOHATHE O BAJIEHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BBIBATH KOBAJICHTHBIC
xumuueckue cBsa3u. CocraBieHue Gpopmysn OMHAPHBIX COEAMHEHUN MO BalleHTHOCTH. HaxoxaeHue
BAJIGHTHOCTH 1O (opMysie OMHApPHOTO COeAMHEHHs. B3anMojeicTBHE aTOMOB METAIOB MEXIY
co00if — 00pa3zoBaHUE METAJUIMYECKUX KPUCTALIOB. [[OHATHE O METAIITHYECKON CBS3H.

Pa3nen 2. [IpocTbie BemecTBa

[TonoxxeHne meTayuioB U HEMETAILIOB B [lepronnyeckor cUCTEME XMMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. Baxkneiilue mpocThie BEIIECTBA — METaJUIbl (3Kee30, allfOMUHUM, KallbIUH,
Mar"ui, HaTpui, kanuif). O0Ouue Gusndyeckrue cBONCTBAa METAJLIOB.

Baxueilimue mpocTeie BellecTBa-HEMETabl, O00pa30BaHHBIE aTOMAaMH KHCIOpPOJA,
BOJOpOJa, a3zoTa, cepbl, (ocdopa, yriepoga. Mosekyiabl MPOCTHIX BELIECTB-HEMETANIOB —
BOJIOpOJA, KUCIOPO/Ia, a30Ta, rajJoreHoB. OTHOCUTENbHAs MOJIEKYJIsipHas Macca.

CnocoOHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJIBKUX MPOCTHIX
BEIIECTB — aJJIOTPONHs. AJUIOTpOnHbIE MoauduKauu Kuciaopona, ¢ocdopa, onosa.
Meramnueckue M HEMETaUIMYEeCKHUE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTENBHOCTH 3TOTO
MTOHSTHS.

Yucno Asoranpo. KommuectBo BemiectBa. Monb. MomnsipHass macca. ModssipHblid 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eMHUIIBI U3MEPEHHsI KOJIWYECTBA BEUIECTBA — MUIJIJIUMOJIb U
KWIOMOJIb, MWUIUMOJIIPHAs W KWIOMOJISIPHAas MacChl BELIECTBA, MWUIMMOJSPHBIM U
KIJIOMOJISIPHBI 00bEMBI Ta3000pa3HbIX BEMIECTB. PacdyeTsl ¢ MCIOJIb30BAaHUEM TMOHSATHI
«KOJTMYECTBO BEIIECTBAY», «MOJISIPHASI MACCa», «MOJISIPHBIA 00BEM Ta30BY, «YUCIO ABOTAIPOY.
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Pa3nen 3. CoennHennst XMMUYECKHX 3JIEMEHTOB

Crenenn okwuciieHus. CpaBHEHHE CTENEHH OKHCIEHUS W BajeHTHOCTH. OrpezeieHue
CTETNIEHH OKHUCIJICHUSI 3JIEMEHTOB B OuHapHbIX coenuHeHUsXx. CocraBieHue QGopmyn OUHApPHBIX
COeIMHEHNI, OOIIUI CIIOCO0 UX Ha3BaHUM.

bunapHble coelMHEHNS METAJIOB M HEMETAJUIOB: OKCHJIbI, XJIOPHUJbI, Cylb(uabl u mp.
Cocrasienue ux Gopmyir.

bunHapHble CcOEAMHEHUsST HEMETAJJIOB: OKCHJbI, JETYyYUue BOJOPOIHBIE COCIMHEHMS, HX
cocTaB M Ha3BaHus. [IpencraBuTenu OKCHIOB: BOJAA, YIVIEKHCIIBIA Ta3, HETalleHash W3BECTb.
[IpeacraBuTenu JieTy4nx BOJOPOAHBIX COEIMHEHHI: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHusl, UX COCTaB U Ha3BaHMs. PacTBopuMocTh ocHOBaHuil B Boje. lIpencraBurenu
miesiouel: TUAPOKCUIbI HATPUs, Kanus U Kanblus. [loHaTne 00 MHAMKATOpax U KayeCTBEHHBIX
peaKuusx.

Kucnotsl, ux cocraB u Ha3zBanusa. Knaccudukanus kucnot. [IpencraButenu KUCIOT: cepHas,
cosiisiHasi, as3orHas. IloHstue o mikase kKuciaotHoctd (mkama pPH). l3MeHeHune  OKpacku
WHJMKATOPOB.

Conu Kak MPOU3BOAHBIC KHUCIOT W OCHOBAHMM, MX COCTaB M Ha3BaHUA. PacTBopuMoOCTb
coneil B Boje. [IpeacraBurenu coseil: xiaopua HaTpus, KapooHaT u pocdaT Kanblus.

AMop(dHBIE B KPUCTALTMYECKHE BemecTBa. MEXMOJICKYISIPHBIC B3aUMOACUCTBHS. TUIIBI
KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAUIMUECKUX PEUIETOK.

Yucteie BemectBa W cMmecu. l[IpumMepsl KUIKUX, TBEPABIX M Ta3000pa3HbIX CMeceH.
CpoiicTBa 4HMCTHIX BeUIeCTB U cMeceld. Mix coctaB. MaccoBast 1 o0beMHasi 1011 KOMIIOHEHTa CMECH.
Pacuersl, cBsi3aHHBIE C UCITOJIB30BAHUEM MOHSITHUS «IOJISI».

Paznen 4. U3meHenus, npoucxoasiime ¢ BellleCTBAMH

[lonsiTHE SIBNIEHUH, CBA3AHHBIX C U3MEHEHUSIMU, IPOUCXOIAIIMMHU C BEIIECTBOM.

SlBneHus, CBsi3aHHBIE C HW3MEHEHUEM KPUCTALUIMYECKOIO CTPOEHUs BEUIECTBA IpHU
MOCTOSIHHOM €r0 cocTaBe, — (u3nueckue sBieHus. Ou3ndecKue sSBICHUS B XUMUU: TACTUIUISAINA,
KpUCTaJIJIU3allis, BhIMIapUBaHUE U BO3TOHKA BEILIECTB, (PUILTPOBAHKE U LICHTPU(PYTUPOBAHUE.

SIBieHus, CBS3aHHBIE C HW3MEHEHHMEM COCTaBa BEIIECTBA, — XHUMHYECKHE PEaKIUH.
[Ipu3Haku u ycioBUs NPOTEKAHUSI XUMHUECKUX peaKivil. BeiieneHnne TerioTsl U CBeTa — PEeaKIuu
ropenus. [TousTrue 06 9K30- U SHAOTEPMUUYECKHUX PEAKIIUSX.

3aKOH COXpPAaHEHMsS MacChl BEIIECTB. XUMHUYECKHE YpaBHEHHS. 3HAUEHHE HWHIEKCOB M
kod(purmentoB. CocTaBieHHE YpaBHEHUM XUMHUYECKHMX peakiuil. PacueTrbl mo XHUMHYECKUM
ypaBHeHUsM. PerieHue 3a/1a4 Ha HaXOXJEHUE KOJIMUYECTBA, MACCHI MIIK 00beMa MPOAYKTa peaKIuu
0 KOJIMYECTBY, Macce WM 00BEMY UCXOHOTO BEIIECTBA.

Pacuersl ¢ UCIONB30BaHUEM MOHATUSA «IOJIS», KOTJa MCXOAHOE BEUIECTBO JAHO B BHJE
pacTBOpa € 3aJlaHHOM MAacCOBOW J0JIEM pAacTBOPEHHOTO BEIIECTBA WJIM COJEPKUT OIMPEIAECICHHYIO
JIOJIFO TIPUMECEN.

Peaknun pasnoxenus. IlpeacraBinenne o CKOpOCTH XMMHYECKUX peakuui. KartammusaTopsl.
®epmenTsl. Peaknuu coenunenus. Katanutuyeckue U HeKaTaJIUTHUECKHUE PEAKIINHU, OOpaTUMBbIe U
HeoOpaTumMble peakiu. Peakiuu 3amenieHus. Psjg akTMBHOCTH METaJNIOB, €70 MCIIOIb30BAHUE IS
MIPOTHO3UPOBAHUS BO3MOXKHOCTH IPOTEKAHUS PEAKIIMI MEXKIY METAJUIAaMUA U KHUCIIOTaMHM, pEeaKLnn
BBITECHEHHUS OJIHMX METAJJIOB W3 PACTBOPOB HMX COJIEH NPYyrMMH MeTajuilaMH. Peakmuu oOMmeHa.
Peakuuu HefiTpanu3anuu. Y cIoBus MPOTEKAHMsI peakiinii oOMeHa B pacTBOpax /10 KOHIIA.

Tunsl XUMUYECKMX pEaKIUid Ha MPUMEPE CBOMCTB BOAbl. Peakuus pas3iokeHuss —
3JIEKTPOJU3 BOABl. Peaknuy coeauHeHHsT — B3aUMOJAECHCTBUE BOJBI C OKCHUJIAMH METAJUIOB U
HEMETAJIOB. Y CJIOBHUE B3aUMOJICHCTBUSA OKCHJ/IOB METAJIJIOB M HEMETAJNIOB ¢ BOJOW. [ToHsATHE
«TUAPOKCUIBI». Peakiuu 3amenieHuss — B3aMMOJICHCTBUE BOJABI ¢ MeTaiaMu. Peakuuu oOMeHa —
TUPOJIN3 BEILIECTB.

XuMu4yeckHii npakTukym 1.

[Tpocreitmue onepanuu ¢ BemecTBoM. 1. [IpaBuna TexHHKH 0€30MacHOCTH MpH paboTe B
xuMudeckoM kabunete. [Ipuemsl oOpareHus ¢ 1abopaTopHBIM 000PyTI0OBAHUEM U
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HarpeBaTeNbHbBIMU NpuOOpamu. 2. HabmroneHus 3a M3MEHEHUSIMH, MPOUCXOAAIIUMH C Topsiiei
CBEUOH, M WX omucaHue (JOMaITHUI SKCIEepUMEHT). 3. AHalW3 MOYBBl M BOJBI (JOMAIIHUN
skcriepuMenTt). 4. [IpusHaku xumuueckux peakuuid. 5. [lpuroroBienue pactBopa caxapa v pacuer
€ro MaccoBOI1 J10JI1 B pacTBOPE.

Paszgea 5. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB

PactBopenune kak  ¢usuko-xummuueckuii  mpomecc. Ilonstme o  ruapatax U
Kpuctayoryaparax. PactBopumocts. KpuBble pacTBOPpUMOCTM Kak MOJENIb 3aBUCHMOCTH
pacTBOPUMOCTH TBEPJBIX BELIECTB OT TemrepaTypbl. HacklllleHHble, HEHACHIIEHHbIE U
IIEPECHIIIEHHbIE PACTBOPBI. 3HAUEHUE PACTBOPOB JJISl IPUPOJIbI U CENIBCKOIO X03siCTBA.

[TonsiTue 00 SIEKTPOTUTHYECKONW AUCCONMALMU. OJICKTPOJIUTHI U  HEIIEKTPOIUTHL
MexaHu3mM  JUCCOLMALMI  3JIEKTPOJIMTOB €  pa3IM4HbBIM  XapakTepoMm cBsa3u. CreneHb
ANEKTPONUTHYECKON qucconuanui. CHUIIbHBIE U C1a0bIe AIEKTPOIUTHI.

OcCHOBHBIE TOJIOKEHHSI TEOPUHM AJIEKTPOJUTUUECKON nauccouuanuu. VoHHBbIE ypaBHEHHUS
peakuuii. Peakiiuu oOMeHa, uaymnye 10 KOHIIA.

Knaccugukaiius HOHOB 1 UX CBOWCTBA.

Kucnotel, ux knaccudukanusa. Jlucconmmanuss KHUCIOT U HX CBOWCTBa B CBETE TEOPUU
MEKTPOIUTUYECKOW  aucconuanuu. MomekynspHble U HOHHBIE  YpaBHEHHMsS  peakLui.
BzaumoneicTBue KUCIOT € MeTalaMU. OJEKTPOXMMHUYECKUH pAl HANpsHKEHUH MeTasioB.
B3aumopneicTBue KUCIOT C OKCHIAMHU METauloB. B3aumopeicTBHE KHCIOT ¢ OCHOBAaHUSIMU —
peakuus HeWTpanuzauud. B3aumoneicTBue KHUCIOT ¢ comsiMH. Vcmonb3oBaHue —TaOIHIIBI
PacTBOPUMOCTH Il XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux knaccudukanus. [ucconuanus OCHOBaHUI U UX CBOWCTBA B CBETE TEOPUU
3JIEKTPOJIUTUYECKON auccouranuu. B3aumoneincTBue OCHOBAaHMM C coisiMH. Mcnosib3oBaHue
TaOJIUILIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKN XMMHUECKUX CBOWCTB OCHOBaHUMU. B3anmoeiicTpue
IeJI0uel ¢ OKCHJIaMU HEMETAJLIOB.

Conu, UX OUCCOLMAIMS U CBOMCTBA B CBETE TEOPUHU DJICKTPOIUTUYECKON AMCCOIHAIIIH.
B3aumogeiicTBue coieir ¢ Meramuiamu, OCOOCHHOCTH 3THUX peakiuid. BzammoneilictBue comieit ¢
consimu. Mcmonp3oBaHue TaONHIBI PACTBOPUMOCTH JJIsi XapaKTEPUCTHKU XHMUYECKUX CBOWCTB
COJIEH.

O06o0611eHne cBeieHni 00 OKcHax, uX KiacCu(hUKaluu U CBOUCTBAX.

['eHeTnyeckue psabpl MeTalsla W HeMerauia. ['eHeTuueckas CBSI3b MEXIy Kiaccamu
HEOPraHMYECKUX BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OrpeneneHue cTeneHell OKHUCIeHUs s
3JIEMEHTOB, 00Pa3yIOUIMX BELIECTBA pa3HbIX KJIaccoB. Peakiuy HOHHOro OOMEHa U OKUCIUTENbHO-
BOCCTaHOBHUTENbHBIE peakiuy. OKUCIUTENTh U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHHUE.

CocraBieHHe  ypaBHEHUH  OKHCIUTEIBHO-BOCCTAHOBHUTENBHBIX  PEAaKIMM  METOIOM
aNeKTpoHHOro OanaHca. CBOICTBA MPOCTHIX BELIECTB — METAJIJIOB M HEMETAIJIOB, KUCJIOT U COJei
B CBETE OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUN.

Xumnyeckuii npakTukym 2. CBoiicTBa pacTBOPOB 3J1€KTPOJIMTOB

1. Pemenue skciepuMeHTaJIbHBIX 3a]1a4.

9 kiaacce

Pa3nes 1. Beenenune. O0masi XapakTepucTUKa XHMHYECKHX 3JIEMEHTOB U XHMHYECKHX
peakuuii. [lepuoauyeckuii 3axkon u Ilepuoanueckass cucremMa xumMmudeckux jiementon JI. U.
MenpgeneeBa

XapakTepruCcTHKA 3JIEMEHTAa IO €ro MoJIoKeHHto B llepmoamyeckoid cucTeMe XUMHUYECKHX
snemenToB JI. 1. MenneneeBa. CBOMCTBAa OKCHAOB, KUCIOT, OCHOBAHHUI U COJIEM B CBETE TEOPUU
AIEKTPOTUTUYECKON JUCCOUALINN U OKUCIICHUS-BOCCTAHOBJICHUA.

[TonsiTie 0 TmepexonHBIX 3neMeHTax. AMQoTepHOCTh. ['eHeTHYecKuil psa MEepexoIHOTO
AJIEMEHTA.
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Ilepuonnueckuii 3akoH u Ilepuoguueckas cucteMa Xxumuyeckux isnemeHtoB J[. H.
Menpeneesa.

XuMu4ecKasi Oprauu3aius >KMBOH U HEKUBOUM MPUPOAbl. XMMUYECKUH COCTaB sijjpa, MAHTHHU
U 3€MHOM KOpbl. XUMHYECKHE DJJIEMEHThl B KJIETKaX JKHMBbIX OpPraHu3MoOB. Makpo- u
MHUKPO3JIEMEHTHI.

O6o0011eHre cBeleHui 0 XUMUYECKUX peakiusix. Kimaccupukanys XuMUIeCKUX peakiuui mo
Pa3IMYHBIM MPU3HAKAM: «UHUCIIO U COCTAB PEarupyrolux U 00pa3yrolIUXCcsl BEIIECTBY, «TEIIOBOM
apdekT», «HampaBIICHUE», «U3MEHEHUE CTCIMECHEW OKHUCJICHHS JJEMEHTOB, OOpa3yIOIUX
pearupymouiue BemecTBa», «haszay, «MCroiab30BaHUE KaTaIU3aTopay.

IlonsiTHE O CKOpPOCTM XMMHMYECKOM peakiuuu. @PakTopsl, BIUAIOIIME HA CKOPOCTh
xumudeckux Paznmen 1.peaknmii. KatamuzaTopsl u katanm3. MTHruOUTOPHI. AHTHOKCHUIAHTHI.

Paszgen 2. Meraibl

ITonoxenune w™eramwioB B Ilepuoguyeckon cucreme xumudeckux aviemeHros [l .
MenpeneeBa. Meramuinueckass KpUCTAUIMYECKAsT PEIIETKAa U METAJUIMYECKass XUMHUYECKash CBA3b.
O6mue ¢dusmueckne cpoiictBa MeramuioB. CIUiaBbl, WX CBOWCTBA M 3HAYeHUE. XUMHYCCKHE
CBOMCTBa METAJJIOB KAK BOCCTAHOBUTEJEH, a TAKKE B CBETE MX IMOJIOKEHUS B 3JIEKTPOXUMHUECKOM
pAy HampsDKeHUH MeTayuioB. Kopposwst MeTauioB U criocoObl OOpBOBI ¢ Hell. MeTauisl B IpUpo/IE.
O61mue cnocoObl UX TOTYYEHHUS.

OO0mas XapakTepucTHKA HIEJ0YHBIX MeTAI0B. Metamuiel B ipupoe. Oomme crocoObt
ux nonyyeHus. Crtpoenue atomoB. lllemounble meTamnbl — mOpocThie BellecTBa. BakHeiiiue
COCIMHECHHS IIEJIOYHBIX METAJIOB — OKCHJbI, TUIPOKCUIBI M COJIM (XJIOPUJbI, KapOOHATHI,
cynb(aThl, HUTPAThI), KX CBOMCTBA U MPUMEHEHHUE B HApOJHOM Xo3siicTBe. Kanuiinsie ynoOpeHus.

O0masi xapakTepucTHKAa 3JieMeHTOB rJjaBHoii mnoarpynnbl |l rpymmel. Ctpoenue
atomoB. IllenoyHo3eMenbHbIE MeTalIbl — NPOCThIE BeUIECTBA. BakHelline coeauHEHUs
HIEJIOYHO3EMEbHBIX METAJIOB — OKCHJbI, THAPOKCUJIBI M COJH (XJIOpUIbI, KapOOHATHI, HUTPATHI,
cynbdatsl, hocdartbl), UX CBOMCTBA U MPUMEHEHUE B HAPOIHOM XO35HCTBE.

Amomunuii. CtpoeHre atoMa, (U3MYECKHE U XMMHYECKHE CBOHCTBA MPOCTOTO BEIIECTBA.
CoenvHeHUs aqlOMUHUS — OKCHUJ M TUAPOKCUI, UX aM(pOTepHBI xapaktep. BaxHeiimue comu
amomunus. [IpumeHenne antoMUHUSA U €r0 COCTMHEHU.

Keaezo. Ctpoenne atoma, (pu3mveckre U XUMHUYECKHE CBOWMCTBAa MPOCTOTO BEIIECTBA.
I'enetnueckue psael Fe2+ u Fe3+. Baxueimue conu xene3a. 3HaueHUe Keje3a U €ro COSTMHEHUN
JUTSL IPUPOJIBI M HAPOJHOTO XO3SICTBA.

Xumuyeckuii npakTukyM Nel. CBolicTBa MeTa/VIOB M UX COeIMHEHU I

1. OcymecTBneHue IEMOYKH XUMUYeCKuX mpeBpamieHuii. 2.IloxydeHne u cBoiicTBa
COCIMHEHHUI MeTauioB. 3. PelieHne sKcrepuMEHTaNbHBIX 3a/lad Ha pacliO3HABaHUE U TIOJYUYCHHE
COEIMHEHHUI METaJIIOB.

Pa3znen 3. HemeraJLibl

OO0mias xapakTepucTUKa HEMETAJUIOB: MoJokeHne B [lepronnyueckoi cucTeMe XUMHUECKUX
anemenToB [[. . MenneneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB, AJIEKTPOOTpHUIaTeNbHOCTE (D0)
KaKk Mepa «HeMeTalutmaHocTu», psag D0. Kpucrammmdeckoe CTpoeHHWE HEMETANIOB — IMPOCTHIX
BelecTB. AtoTponus. @u3nueckue CBOKMCTBa HeMeTaioB. OTHOCUTENIBHOCTh MOHITHI «MEeTal»
U «HEMETaJD».

Boaopoa. Ilonoxenue Bogopona B Ilepuoguueckoii cucreme XuMudeckux 3neMeHToB J1. U.
MenpeneeBa. CtpoeHre aToMa U MOJIEKYJbl. PDU3NYECKUE U XUMUYECKHE CBOMCTBA BOAOPOA, €T0
MOJIy4YeHUE U MPUMEHEHUE.

Bopa. Crpoenue monekynsl. Bonoponnas xumudeckast cBs3b. Ousnyeckue cBOMCTBA BOJIBI.
AHomanuu cBOMCTB BOJAbl. I'mapodunbHble U TUAPO(OOHBIE BelecTBa. XUMHUYECKHE CBONCTBA
Boabl. KpyroBopor Boapl B mpupoae. BomoouucTtka. Aspanus BOAbL. BbITOBBIE (QHUIBTPHL
MuHnepanbHble BOAbL. [JucTHimMpoBaHHas BOJIa, €€ MOJYYEHHE U IPUMEHEHHUE.

OO0mas xapakrepucTuka rajgoreHoB. CtpoeHue atoMmoB. [IpocThie BemecTBa 1 OCHOBHbIE
COCIMHECHHS TaJOTeHOB, WX cBoWcTBa. KpaTkue cBeneHust o xjope, Opome, ¢gTope U Hoje.
[IpuMeHeHue rajnoreHoB U X COEAMHEHUIN B HAPOHOM XO3SIICTBE.
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Cepa. CtpoeHue aToma, aJIOTPONHs, CBOMCTBA M TNPUMEHEHHWE POMOHYECKON CEpHI.
Oxkcunsl cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u npumeHenue. CepHasi KUCIOTA U €€ COJIH, UX
MIPUMEHEHHE B HApOJAHOM X03siicTBe. [IpOM3BOACTBO CEPHOM KUCTOTHI.

A3ot. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOrO BEIIeCTBA. AMMHAK, CTPOCHUE,
CBOICTBa, Moy4yeHue u npuMeHeHue. Coiu aMMOHUS, UX CBOMCTBA U npuMeHeHue. OKCHUIbI a30Ta
(1) u (IV). A3oTHas KuCIOTa, € CBOMCTBAa M NMpHMeHeHHe. HUTparsl ¥ HUTPUTHI, MPodIeMa UX
COJIEp>KaHusl B CENIbCKOXO3SMCTBEHHON MIPOAYKIUU. A30THBIE y10OpEHHUSI.

®ochop. CrpoeHue aroma, auIOTPOINHUs, CBOHCTBa Oenoro W KpacHoro Qocdopa, ux
npumenenue. OcHoBHBIE coeauHeHus: okcul dhocdopa (V) u oprodochopHas kuciora, hocdarsl.
docdopHbie yroOpeHus.

Yraepoa. CtpoeHue atoma, aJuIOTPOIUs, CBOMCTBA MoAMdUKaIui, mpuMeHeHne. OKCHIbI
yriepoga (1) u (IV), ux cBoiictBa W npumeHeHue. KapOoHAThI: KalbIUT, €O/, MOTAIl, HX
3HAYEHHUE B MPUPOE U KUZHU YEJIOBEKa.

Kpemuuii. CtpoeHne aroma, KpUCTAJUIMUYECKUN KPEMHHUM, €ro CBOWCTBA U NPUMEHEHHUE.
Oxcun kpemuus (IV), ero mnpupoasbie pa3sHOBUAHOCTH. CHIMKAThL. 3HAYCHHE COCTHMHEHHI
KPEMHHS B )KMBOM U HEKUBOU ITpupose. IIoHsaTHE 0 CHIIMKAaTHON MPOMBIIIEHHOCTH.

JemouncTpanuu. O6pasiibl raloreHoB — MPOCTHIX BellecTB. B3anuMozeiicTBre rajJoreHoB ¢
HaTpUEM, C QJIIOMHHHEM. BpiTecHeHue XjIopoM Opoma WIM HOJa W3 PacTBOPOB HUX COJIEH.
BzaumopeiictBue ceppl ¢ MeTajllaMd, BOJOPOJIOM U  KHcIopoaoM. Bsaumopeiictue
KOHLEHTPHUPOBAHHOM a30THOM KUCJIOTHI ¢ Mebl0. [loriomienue yriem pacTBOPEHHbBIX BEILIECTB WIIH
ra3oB. BoccranoBienue menu u3 ee okcuaa yriem. OOpasipl NPUPOIHBIX COEIMHEHUH XIopa,
cepsl, pochopa, yrirepoaa, kpemaus. OOpasibl BAXKHEHIINUX I HAPOTHOTO XO3SIMCTBA CYIb(aToB,
HUTPATOB, KapOOHATOB, pocdaroB. OOpa3Lbl CTEKIIA, KEPAMUKH, [IEMEHTA.

Xumnuyeckuii npaktukyM Ne2. CBoHCTBA COeIUHEHN HEMETALJIOB

1. Pemenne skcnepuMeHTandbHBIX 3anau no teme «lloarpymma ramoreHoB». 2. Pemienue
SKCHEpUMEHTANbHBIX 331a4d 1o Teme «[loarpymma kucmopoma». 3. Ilomyuenuwe, cobupanme u
pacro3HaBaHHE ra30B.

Pa3znen 4. O0o0menne 3HAHNH MO0 XMMHH 32 Kypc OCHOBHO# mkoJasbl. Iloaroroska k
rocyaapcrBeHHoii uTorosoii arrecrauuu (OI'J)

Ilepuonuueckuii 3akoH u Ilepuoguueckas cucremMa XuUMUYeCcKUX dnemeHToB J[. U
MenpeneeBa. PU3NUECKUN CMBICI MOPSAKOBOTO HOMEpPA AJIEMEHTA, HOMEPOB MEPUOJA U TPYIIIHL.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B IEPUOAAX U IPYIIIAX B CBETE
MIPE/ICTAaBICHUIM O CTPOEHUH aTOMOB AJIEMEHTOB. 3HAUE€HHE EPUOANYECKOTO 3aKOHA.

Buapl XuMu4yecKkux CBsI3€d M TUIIBI KPUCTAJUIMYECKUX pEHIETOK. B3auMOCBA3b CTpOEHHUS U
CBOMCTB BEILIECTB.

Knaccudukanus XUMHUECKUX peakIHid M0 pa3NUYHbIM TMpU3HAKaM (YUCIO M COCTaB
pearupyomux U o0pa3yroUIMXcs BEIIECTB; HAJMYME TpaHUIlbl pasnena ¢a3; TermioBod 3QexT;
U3MEHEHHUE CTENEHEH OKUCJICHMsS aTOMOB; MHCIIOJIb30BaHME KaTaJW3aTopa, HaIpPaBIICHUE
nporekanus). CKOPOCTh XMMHUYECKHX peakiuid u ¢akTopsl, Biusionme Ha Hee. OOpaTuMocThb
XUMHUYECKHX PEeaKLUUil U CIIOCOOBI CMELIEHUS XMMUYECKOT'0 paBHOBECHSI.

[IpocTeie U cnoxkHbIe BemiecTBa. MeTamisl 1 HeMeTaibl. ['eHeTHueckue psabl MeTaia,
HeMeTala U MepexoHoro meramia. OKCUabl M TUAPOKCHIBI (OCHOBAHUS, KHCIOTHI, aM(pOTEpHBIE
TUAPOKCHUBI), conu. VX cocraB, kiaccudukanus u oOuiye XMMUYECKHe CBOMCTBA B CBETE TEOPUU
NMEKTPOIUTUYECKON TUCCOLUALINH.
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TemaTnueckoe MIAHUPOBaHUE Y4eOHOT0 MpeAMeTa

Ne CopaeprxaHue NpOrpaMMHOI0 MaTepuaJa KonuyectBo
4acoB
8 kJjacc
1 ATOMBI XUMHUYECKHUX AJIEMEHTOB. 8
2 | IIpocTsie BeecTBa 7
3 CtpoeHne XUMHYECKUX JIEMEHTOB 14
4 W3MeHeHus1, NpOUCXOASIIHUE C BELIECTBAMU 15
3) XuMuyeckuit npakTukym Nel 2
6 PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB JIEKTPOJUTOB 20
7 XuMuyecKui npakTukym Ne2 2
Utoro 68
9 kJjacc
1 OO011as1 XapaKTepUCTUKa XUMUUECKUX 3JIEMEHTOB M XUMUYECKUX PEaKIUil 9
2 Mertamnsl (Xumuyeckuit mpaktukym Nel) 16
3 Hewmeramner (Xumudecknii npakTukym Ne2) 30
4 O060011IeH1E 3HAHUH 10 XUMHAHU 11
HUtoro 66

MYHULNMNANBHOE

MoanuncaHo undpoBol NOANNCHIO:

KA3EHHOE MYHULIMMAJTIbHOE KA3EHHOE
OBLEOBPA30OBATE/IbHOE OBLLEOBPA3OBATE/IbHOE

YUYPEXIEHWE OCHOBHAS

YYPEXKOEHWE "MYKCYTCKAA

"MYKCYTCKAA OCHOBHAS 0BlUEOBPA3OBATENBHAA

OBLLUEOBPA3OBATEJTIbHAA WKONA"

UJKO”A" ,U,aTa: 2023.09.25 21:35:48 +08'00'
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