MWHHUCTEPCTBO INPOCBEINEHUS POCCUMCKOM ®EJNEPAIINN
MunucrtepcrBo oopasoBanus Upkyrcekoit OdaacTu
HukHeyaMHCKHI paiioH

MKOY "Xynoenanckas OOLI "

PACCMOTPEHO COT'JTACOBAHO YTBEPXJEHO
PykoBoautens MO 3aBy4 HupekTop

AbpamoBa E.A. [TaBnoBa I'.A. Crpenbuosa H.1.
[Iporokon Nel or «30» IIporokon Nel ot «30» Ilpukaz Nel22 ot «31»
aBrycra 2023 r. aBrycra 2023 r. aBrycta 2023 r.

OOKYMEHT NMOANMCAH
ONEKTPOHHOW NOAMUCHIO

Ceptudukat: 45E1B24F139324FCA7412C3053C19794
Bnapeneu: CtpenbuoBa Hatanbs ViBaHoBHa
[DevictButeneH: ¢ 05.12.2022 no 28.02.2024

Pabouast nporpamma no y4e0HOMY npeaMeTy

Xumusa g 8-9 kiaaccos

YPOBEHb 00pa30BaHUsI: OCHOBHOE O0IIIee

Cpok peanu3zanuu nporpamMmmsbl 3 roja

CocraBuUTelNb: HapI_[LBOBa Oumnbra HukonaeBHa,
YUUTCIIb XUMHUU



IHosicHuTeIbHAA 3alIUCKA
Pabouvas mporpamMa o XMMHH_COCTaBJIEHA Ha OCHOBE Mpuka3za Munnpocsemienus: Poccun
ot 18.05.2023 Ne 370 «O06 yrBepxkaeHue denepaibHO 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO
o0miero o0pa3oBaHUs», B COOTBETCTBHHM C (pelepalibHbIM TOCYIApCTBEHHBIM 00pa30BaTelbHBIM
CTaHJIapPTOM OCHOBHOTO 00111er0o 00pa3oBaHuUs BTOPOTO MOKOJICHHUS.
Henn:

— (opMUpOBaHHE y yHAITUXCS XUMHUUECKOW KapTUHBI MUPa KaK OPraHUYeCKOM YacTh ero
LEJIOCTHON €CTECTBEHHOHAY4YHOU KapTHUHBI;

3agaum:

— pa3BUTHE [TO3HABATENIbHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEH
YUYaIIUXCsl B MPOIECCEe U3YUYECHUSI UMU XMMHUYECKONH HAyKH M €€ BKJIaJa B COBPEMEHHBIH Hay4HO-
TEeXHUYECKUI IIporpecc;

— (dopMuUpOBaHHE BaXHEUIIMX JIOTUYECKHX OINEpaluil MBIIUICHUS (aHAJTU3, CHHTE3,
0000111eHNe, KOHKpETH3allusl, CpaBHEHME M Jp.) B IpOLEcCe MO3HAHUSA CHUCTEMbl BAXKHEMIIMX
MOHATHUH, 3aKOHOB U TEOPUI O COCTaBe, CTPOCHUH M CBOMCTBAaX XMMHUYECKUX BEILIECTB;

— BOCMHUTaHHE YOSKICHHOCTH B TOM, YTO NIPUMEHEHHE TOYUYCHHBIX 3HAaHUH U YMEHUH 110
XUMHUU SIBJISIETCS. OOBEKTUBHOW HEOOXOIMMOCThIO sl Oe3omacHOM paldoThl € BeIECTBAMHU U
MaTepHuajiaMH B OBITY U Ha TIPOU3BOJICTBE;

— IpPOCKTHUPOBAaHHWE M  peaau3alys BbIIYCKHUKAMU  OCHOBHOM  IIKOJBI  JIMYHOM
o0pa3oBaTeNbHONW  TpPAeKTOpPHH: BbIOOp mpoduis oOydeHUss B CTapuield INKOJIE WK
poheCCHOHATTLHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS;

— OBJIAJICHUE KJIIOYEBBIMU KOMITETEHLIUSIMU (yueOHO-TI03HaBaTEIbHBIMH,
MH(GOPMALIMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMHY, KOMMYHHKATUBHBIMH).

IInanupyemble pe3yabTaThl 0CBOCHHUS Y4eOHOI0 NpeAMeTa

8 kimace

IIpeaMeTHbIE pe3yabTaThl 00yUYeHH s

Yuawuiics oonocen ymems.

MCIIOJIH30BATh MPU XAPAKTEPUCTUKE BEIIECTB MOHATUS: «aTOM», «MOJIEKYJIay, «XUMUYECKUM
AIEMEHT», «XUMHUYECKUU 3HaK, WM CHUMBOJ», «BEIIECTBO», «IIPOCTOE BELIECTBO», «CIOXKHOE
BEIIIECTBO», «CBOMCTBA  BEIIECTB», «XUMHYECKHE SIBICHUS», «DUSUUYECKUE  SIBICHUSY,
«K02((PUIIMEHTHI», «HUHIEKCHI», KOTHOCUTEIbHAS aTOMHAsl Maccay, «OTHOCUTEIbHAsI MOJIEKYIIIpHas
Maccay, «MaccoBast JI0JIs DJIEMEHTAY;

3HamMb:

MPEAMETHI U3YUCHUS €CTECTBEHHOHAYUHBIX IUCIUIUIMH, B TOM YHCJIE XUMUU;

xumuueckue cumBoibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUS U POU3HOIICHHE;

KJIaCCHU(UITUPOBATH BEIIECTBA IO COCTABY HA MIPOCTHIC U CIIOKHBIE;

pa3jinyarhb:

TeJa U BEIlleCTBA; XUMHUUECKHUH 3JIEMEHT U MPOCTOE BEIIECTBO;

ONUCHIBATD:

(OpMBI CYIIECTBOBAHUSI XUMHYECKHUX AJIEMEHTOB (CBOOOHBIE aTOMBI, IPOCTHIE BEIIECTBRA,
CJIO)KHBIE BEIIECTBA);

tabnuyHyto popmy [leproaudeckoii CUCTEMBI XUMUYECKUX IJIEMEHTOB;

noyioxeHue sneMenta B Tabmume JI. WM. MenneneeBa, MCHONB3ys TOHSATHS «IEPUOIY,
«TpyIIay, «rJIaBHas MOATPYIINAy», «IIO00YHAs TOATPYIINay; CBOMCTBA BEUIECTB (TBEPABIX, KUJAKUX,
ra3oo0pas3HbIX);

00BSACHATH



CYIIHOCTh XMMHMYECKUX SBJIEHUN (C TOYKU 3PEHHS] aTOMHO-MOJIEKYJISIPHOTO YYEHHs) U UX
MPUHIMIUATBEHOE OTINYMe OT (PU3UYECKUX SBJICHMI;, XapaKTepPH30BaTh: OCHOBHBIE METO/IbI
M3YYEHHUS €CTECTBEHHBIX TUCHUIUIMH (HaOII0eHIE, IKCIIEPUMEHT, MOJICITUPOBAHHUE);

BEIIECTBO [0 €ro XUMHYECKOW (opMmyse COIMNIacHO IUIaHY: KauyeCTBEHHBIM COCTaB, THII
BellecTBa (MPOCTOE WJIM CIIOXHOE), KOJIWYECTBEHHBIH COCTaB, OTHOCHUTEIbHAS MOJIEKYJIsIpHAs
Macca, COOTHOILIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIC JIOJIM JJIEMEHTOB B BEIIECTBE (JIs
CJIOKHBIX BEILIECTB);

poOJib XUMHUHU (TIOJIOKUTENIBHYIO U OTPHUIATENIbHYIO) B JKU3HU 4YEJIOBEKA, apryMEHTUPOBATH
CBOE OTHOULICHHE K 3TOM mpoodieme;

BBIYUCJIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO MacCy BEIIECTBA M MAaCCOBYHO JOJIIO
XUMHUYECKOTO 3JIEMEHTa B COCIMHEHMSX; MPOBOAUTH HAOJIONCHUS CBOICTB BEIIECTB U SIBJICHMIA,
MPOUCXOASUIUX C BEIIECTBAMU;

co0/1I01aTh TpaBWJa TEXHUKH OE30MAaCHOCTH TMpH MPOBEACHUU HAOMIOAEHHN U
1a0b0PaTOPHBIX OMBITOB;

UCIIOJIB30BaTh IIPU XapaKTEPUCTUKE aTOMOB MOHATHUS: «IIPOTOH», «HEUTPOHY, <BJIEKTPOHY,
«XHUMHUYECKUHN AJIEMEHT», «MAaCCOBOE YUCIIO», «H30TOID», «IJIEKTPOHHBIN CIION», «IHEPreTUYECKUN
YPOBEHbY, «3JIEMEHTBI-METAIIbI», «3JIEMEHTbI-HEMETAIUIbI»;

IpU  XapaKTEPUCTHKE BEIIECTB TIOHATUS «UOHHAs CBSI3b», «HOHBI», «KOBAJICHTHAs
HEMOJISIpHAsl ~ CBA3b»,  «KOBAJIECHTHAs  MOJSIpHAs  CBS3b»,  «AJIEKTPOOTPHULIATEILHOCTHY,
«BAJIEHTHOCTBY, «METAJINYECKAS CBA3bY;

ONMCHIBATh COCTaB U CTPOEHUE AaTOMOB 3JIEMEHTOB C NOPAAKOBbBIMM HoMepamu 1—20 B
[Iepnonnueckoit cucreme xuMuueckux anemenTos . M. Menpeneesa;

COCTaBJISITh CXEMbI PacHpelIeICHUsI 3JEKTPOHOB IO 3JEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM
000JI0YKE aTOMOB;

CXeMbl O0Opa3oBaHHsS pa3HBIX THIIOB XUMHYECKOH CBs3M (MOHHOW, KOBAaJIEHTHOM,
METaJUIMYECKON);

OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XUMHUYECKHX ASJIEMEHTOB (3apsioB saep
aTOMOB, YHCJIa 3JIEKTPOHOB HA BHEUIHEM 3JIEKTPOHHOM CJIOE€, YHCIIO 3aMOJHIEMBIX 3JEKTPOHHBIX
CJIOEB, PAINYC aTOMa, 3JIEKTPOOTPULIATENbHOCTh, METAJUIMYECKUE U HEMETAJUIMYECKUE CBOWMCTBA) B
nepuoiax u rpynmnax (raaBHbIX noarpynmnax) [leproauyeckoit cucTeMbl XUMHYECKUX 3JIEMEHTOB /.
N. MenaeneeBa ¢ TOYKH 3pEHUSI TEOPUU CTPOCHHS aTOMA;

CpPaBHMBATh CBOMCTBA aTOMOB XMMHUYECKHX AJIEMEHTOB, HAXOIAIIMXCA B OJIHOM IEPUOIE
niy rinasHou noarpynne Ilepuoanueckoit cucremsl xumuyeckux 3nemeHToB [[. M. Menneneesa
(3aps70B siIEp aTOMOB, YKCTIA AJIEKTPOHOB HA BHEITHEM ASJIEKTPOHHOM CJIOE, YHCIIO 3arOJHSEMBIX
JJIEKTPOHHBIX  CJIOEB, pPagUyC  aroMa,  DJJIEKTPOOTPULIATENILHOCTh,  METAJUNIMYECKHE U
HEMETAJUTMYECKUE CBONCTBA);

JIaBaTh XapaKTEPUCTHUKY XMMHYECKUX 3JIEMEHTOB MO HUX MoyiokeHuto B [lepmoanueckoit
cucteMe xumudeckux 3neMmeHtoB [[. M. MenpeneeBa (XMMHUYECKMM 3HAK, MOPSAKOBBIN HOMED,
nepuoJ, Tpymnna, MOArpyIna, OTHOCUTENbHAsl aTOMHas Macca, CTPOEHHUE aToMa — 3apsja sSapa,
YHUCJIO TIPOTOHOB W HEHTPOHOB B si/Ipe, OOIIEe YHCIIO AJIEKTPOHOB, pPacTpeie]IieHUE JIEKTPOHOB 110
ANEKTPOHHBIM CIIOSIM);

OTpeAeNATh TUI XUMHYECKOW CBS3M 1O ¢GopMylie BeIIeCTBa,;

MIPUBOAUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMU XUMHUYECKOU CBSI3H;

XapaKTepu30BaTh MEXaHH3Mbl 00pa3oBaHHUS KOBAJCHTHOW CBs3W (OOMEHHBIN), HOHHOU
CBSI3M, METAJIJTMICCKON CBSI3H,

yCTaHaBIUBATh MPUYMHHO-CIICJICTBEHHbIE CBSI3U: COCTaB BEIIECTBA — TUIl XUMHUYECKOU
CBA3H;

COCTaBIATH POPMYITBI OMHAPHBIX COSIMHEHHI MO BAICHTHOCTH;

HAXOJHUTh BAJICHTHOCTh 3JIEMEHTOB MO (hOpMYysie OMHAPHOTO COEIMHEHMS,;

WCIIOJIb30BaTh MNPHU XapaKTEPUCTHUKE BELIECTB MOHATHUSA: «METAJUIbL», «IUIACTUYHOCTHY,
«TETUIONPOBOIHOCTBY, «IJNEKTPOMPOBOAHOCTY», «HEMETAUIbD), «AJIOTPOMUS, «AJJIOTPOITHBIC
BUJIOM3MEHEHHS, I MOAU(PUKAITUNY,;



ONUCHIBATh MOJIOKEHUE IJIEMEHTOB-METAJUIOB M 3JIEMEHTOB-HEMETAIIOB B [lepnonnueckoi
CHCTEeME XMMHYECKHUX 3eMeHTOB /. 1. MeHaeneena;

KJIaCCU(UIIUPOBATH MPOCTHIE BEIIECTBA HA METAJLJIbl U HEMETAJLIbI, SJIEMEHTHI;

ONpeNeNATh NPUHAIIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY M3 U3YYEHHBIX KJIACCOB
— METaJJIbl 1 HEMETAILIBI,

JIOKa3bIBaTh OTHOCUTEIBHOCTD JIEJICHUS MPOCTHIX BELIECTB HA METAJIBI M HEMETAILIBI,

XapaKkTepu3oBaTh o00mue (uU3MUeckue CBOWCTBA METaUIOB; YCTaHABIMBATh IPUYUHHO-
CJICJICTBEHHBIEC CBSI3M MEXKIY CTPOCHHEM aTOMa U XMMHUYECKOM CBSI3bIO B MPOCTHIX BELIECTBAX —
METaJUIaX U HEMETaJlIaX;

OOBSCHATH MHOTOOOpa3We TPOCTHIX BEIIECTB TakuM (HAaKTOpPOM, KakK aJJIOTPOIIHS,

ONKCHIBATh CBOICTBa BEHIECTB (HAa MPUMEPAaX IMPOCTHIX BELIECTB — METAUIOB H
HEMETAILJIOB);

coOnrofaTh MpaBuja TEXHUKU O€30MacCHOCTH TMpH MPOBEACHUM HAONIOJACHUH U
1a0b0PaTOPHBIX OMBITOB;

MCII0JIb30BAaTh MPU PEIICHUHN PACUETHBIX 33]a4 MOHITHS: «KOJIMYECTBO BEIIECTBAY, «MOJIbY,
«IIOCTOSIHHAsT ABOTapO», «MOJISIPHAS Macca», «MOJSIPHBIH OO0BEM Ta30B», «HOPMAJbHBIC
YCIIOBUSI»; IPOBOJUTH PACUYEThl C UCIIOIb30BAHUEM MOHATUH: «KOJIMYECTBO BELIECTBA», «MOJIApHAs
Maccay, «MOJISIPHBIH 00bEeM Ta30B», «IIOCTOSTHHAS ABOTAIPOY;

UCIIOJIb30BaTh MPU  XapaKTEPUCTUKE BEIIECTB IOHATUS: «CTENEHb  OKUCICHUS,
«BAJICHTHOCTDBY, «OKCHIBI», «OCHOBAHUS», «IEJIOUN», «KAUECTBEHHAs PEaKIHsI», «HHIUKATOPY,
«KHUCIIOTBD», «KHUCIIOPOACOJCPKAIINE KHUCIOThDY, «OECKHUCIOPOJIHBIE KHUCIOTBI», «KHCIOTHAS
cpenay, «IIejouHas Cpeqay, «HeHuTpanbHas cpenay, «mkaina pHy, «commy, «aMmop(dHbIC BEIIECTBAY,
CKPUCTANIMYECKUE  BEUIECTBA», «KPUCTAUIMYECKAass PpELIETKa», «HOHHAs KpHUCTaIMYecKas
pelieTKa», «aToMHasi KPUCTAIUIMYECKAsi PEIICTKay», «MOJICKYJIIpHAas KPUCTAUIMUECKas perieTkay,
«MEeTAJJIMYECKasi KpUCTAJUIMUECKas PELIETKA», «CMECH»;

KJIACCU(UITUPOBATh CIIOKHBIE HEOPTraHWYECKHE BEIIECTBA 110 COCTaBy Ha OKCHJIBI,
OCHOBaHMS, KMUCIIOTBI U COJIM; OCHOBAHUSI, KUCJIOTHI U COJIM IO PACTBOPUMOCTH B BOJIE; KUCIOTHI 110
OCHOBHOCTH U COJIEP’KaHUIO KUCIIOPO/Ia;

ONpeeNsATh NPUHAIIECKHOCTh HEOPTAHMYECKUX BEIECTB K OJJHOMY M3 U3YYEHHBIX KJIACCOB
(oKCHUBI, TETYyYHE BOJOPOIHBIE COCTMHEHHS, OCHOBAaHMUSI, KUCIIOTHI, COJIN) 1O hopmyIe;

OMKCHIBATh CBOICTBA OTHENBHBIX MpEACTaBUTENCH OKCHIOB (Ha TpUMEpe BOJIBI,
YIJIEKUCIIOTO Ta3a, HETalieHOW W3BECTH), JIETyYWX BOJOPOJHBIX COCIWHEHMH (Ha mpuMepe
XJIOPOBOJIOPOJIa ¥ aMMHaKa), OCHOBaHUH (Ha MpUMepe TUIPOKCHUIIOB HATPHS, KAl M KallblLUs),
KHUCJIOT (Ha IpUMepe CEPHOM KUCIIOTHI) U CoJiel (Ha mpuMepe XJIOpHUaa HaTpus, KapOoHaTa KajbIus,
¢docara xanpius);

OTIPEIETISATh BaJICHTHOCTh U CTENIEHb OKMUCIICHUS DJIEMEHTOB B BEIIIECTBAX;

COCTaBIATH (POPMYITBI OKCHUIOB, OCHOBAHUH, KUCIIOT M COJIEH MO BaJ€HTHOCTSIM U CTEMEHSIM
OKHWCJICHUSI DJIEMEHTOB, a Tak)Ke 3apsjaM HOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KHUCJIOT,
OCHOBAaHMH M COJIEH; COCTABJISITh HA3BaHUSI OKCUIOB, OCHOBAHUM, KUCIIOT U COJIEH;

CpPaBHUBATh BAJICHTHOCTb U CTENIEHb OKUCIICHUS;

OKCH/IbI, OCHOBAHUSI, KUCJIOTHI M COJIA TIO COCTaBY;

UCIIONIb30BATh TAOIUITY PACTBOPUMOCTH JIJISl ONIPEICTICHHS] PACTBOPUMOCTH BEIIECTB;

yCTaHaBIWBATh T€HETUYECKYIO CBSI3b MEXK/Yy OKCHJIOM U THAPOKCHIOM U HA00OPOT;

MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKAY CTPOCHHEM aTOMa, XUMHYECKOW CBA3BIO U TUIIOM
KPUCTAJUIMYECKON PEIIETKH XUMHUYECKUX COETMHEHUM;

XapaKTepU30BaTh aTOMHBIE, MOJIEKYJISIPHbIE, HOHHBIE METAJUNIMYECKHE KPUCTAIIMYECKUE
PEIIETKH; Cpeay pacTBOpa ¢ MOMOIIBIO TIKajIbsl pH;

MPUBOAUTH MPUMEPHI BEILIECTB C Pa3HBIMHU TUIIAMHU KPUCTAIUTMYECKON PELIETKH;

MPOBOJIUTHh HAONIOZCHUS 3a CBOMCTBAMH BEIIECTB W SIBICHUSMH, MPOUCXOISAIIIMHU C
BELIECTBAMU;

coOI0/1aTh MpaBUiia TEXHUKHA OE30MacHOCTH MPU MPOBEACHUHM HAOIIOIEHUN U OIBITOB;
HCCIEA0BaTh CPEy pacTBOpa C MOMOIIBI0 HHIUKATOPOB;
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SKCHEPUMEHTAIBHO pa3InyaTh KUCIOTHI U IEI0YH, T0JIb3YSICh HHANKATOPaMH;

UCIIOJIb30BaTh NPU PEUICHUM PAacueTHBIX 3a/4ay IOHATUS «MaccoBas JOJs 3JEMEHTa B
BEIIECTBE», «MaccoBas [JOJs PAacTBOPEHHOIO BELIECTBA», «O00bEMHas JA0Jsd Tra3o000pa3HOro
BEIIECTBAY;

IIPOBOAMTDH PACUETHI C UCIIOJIb30BAHUEM MOHITHHA «MaccoBas J0JS 3JEMEHTA B BEIIECTBE,
«MaccoBasi JIOJII PAcTBOPEHHOI'O BEIIECTBAa», «00BEMHAs MO Tra3000pa3HOTO BELIECTBAY;

UCIOJIb30BaTh IPU XapaKTEPUCTHKE BELIECTB IOHATHUS: «IUCTHILIALMA», «IEPETOHKa,
CKpUCTAJUIM3ALMUSA», «BBIIAPUBAHHE», «(DUIBTPOBAHUE», «BO3TOHKA, WM  CYOJIMMAIUS»,
«OTCTaUBaHUE», «UEHTPU(DYTUPOBAHUE», «XUMHUECKAs PEAKLUD», «XUMHUECKOE YpaBHEHHEN,
«PEAKIMH COCIMHEHUS», «PEAKIHMH PA3IIOKCHUS», «PEAKIMH OOMEHa», «PEaKLUu 3aMEILCHUS»,
«pEAKIMHM HEUTpaIU3alMM», «IK30TEPMUUYECKHE PpEaKLUUN», «IHIOTEPMUUYECKHE pEeaKLUn»,
«pEAKIMM TOPEHHUSA», «KATATU3aTOPbD», «(PEepMEHTHI», «0OpaTUMbIe pEaKIHn», «HEOOpaTHMBbIE
pEeaKIMM», «KaTAIUTUYECKHE pPEaKLUN», «HEKATAINTUYECKUEe peakUuu», «psAl aKTHUBHOCTH
METAJIJIOBY, «THUAPOJIU3Y;

yCTaHaBJIMBATh NIPUYMHHO-CIIEJCTBEHHBIE CBS3U MEXY (PU3NUECKUMU CBOWCTBAMM BELIECTB
U CIIOCOOOM pa3/esIeHus CMeceil;

OOBSICHATh 3aKOH COXPAHEHUS MAacChl BELIECTB C TOYKH 3PEHUS aTOMHO-MOJIEKYIISIPHOIO
YUEHUS;

COCTaBJIATh YPaBHEHMs XMMHUYECKMX pPEaKUMH Ha OCHOBE 3aKOHA COXPAHEHHs MacChl
BELIECTB; ONUCHIBATh PEAKIIMU C IOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WJIM POJIHOTO) A3bIKa U sSI3bIKa
XUMUHU

KJaccu(uIUpoOBaTh XUMHUYECKUE PEAKIMHU IO YHCIYy M COCTaBy MCXOJHBIX BEILECTB MU
IPOAYKTOB pPEAaKIMM; TeImIoBoMy 3(G(eKTy; HaNpaBICHUIO IPOTEKaHWs pPEAKIMU; YYaCTHUIO
KaTaJn3aropa,

UCMOJIb30BaTh TAOJMIy PAcTBOPUMOCTH JJIsl OIpPEIENIEHUs] BO3MOXHOCTH IPOTEKaHMs
peakuuii oOMeHa; JJEKTPOXMMMUYECKUH psii HamnpsyKeHUH (aKTUBHOCTH) METAJUIOB  JUId
OIIpEeENICHUs] BO3MOYKHOCTH IIPOTEKAHUS PEAKLMI MEXAy METalUlaMM U BOAHBIMH pPacTBOPaMHU
KHCJIIOT U COJIEH;

HaOJIr0aTh M ONMCHIBATH NPU3HAKU M YCJIOBHUS TEUEHHMsS XMMMUYECKHX peakiuil, Jenarh
BBIBOJIbI HA OCHOBAHUH aHAJIW3a HAOIIOACHUHN 332 SKCIIEPUMEHTOM;

IIPOBOAMTH PAaCUEThl IO XMMUUYECKUM YPABHEHMSIM Ha HAXOXICHUE KOJIUYECTBA, MacChl WIN
o0beMa NPOAYKTa peakUMH IO KOJUYECTBY, Macce WIM OO0BEMY MCXOJIHOTO BEUIECTBA; C
HCIIOJIb30BAaHNUEM TIOHATHUS «JI0JIsD», KOTJa UCXOJHOE BEIIECTBO JAHO B BHJIE PACTBOPA C 3aJaHHOU
MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA UIIN COAEPKUT ONPEIEICHHYIO OO TPUMECEH;

oOpamatecss ¢ JgabopaTOpHBIM O0OpPYJOBAaHMEM U HarpeBaTelbHBIMM TNpUOOpaMu B
COOTBETCTBHH C MTPaBUJIaMU TEXHUKH 0€30I1aCHOCTH;

BBIMOJIHATh ~ NPOCTEHIINE TpuUeMbl paboThl €  J1abOpaTOpHBIM  00OpPYIOBAHUEM:
71a00PaTOPHBIM ILITaTUBOM; CIIUPTOBKOI;

HaOJII0aTh 3a CBOMCTBaMHM BEIIECTB W SIBJICHUSIMHU, MPOUCXOISAIIMMHU C BEIIECTBAMH;

ONKCHIBATh XUMUYECKUH SKCIIEPUMEHT C TOMOUIBIO €CTECTBEHHOTO (PYCCKOI'0 MIJIM POHOIO)
SI3bIKA U A3bIKA XUMUU;

JIENIaTh BBIBOJIBI 10 PE3YJIbTaTaM IPOBEAECHHOIO IKCIIEPUMEHTA,;

TOTOBHUTB PACTBOPHI C ONPEIEIEHHON MaCCOBOU JT0JIEW paCTBOPEHHOIO BEUIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUMTATH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BELIECTBA;

UCMOJIb30BaTh TPU  XAPaKTEPUCTUKE TPEBPALICHUN BEIIECTB MOHSITHUS:  «PACTBOP»,
«QIIEKTPOJIUTHYECKAS JUCCOLIMALIU», <QIEKTPOJIUTHI, «HEDIIEKTPOJIUTHDY, «CTETEHb
JTUCCOLUAIUNY, «CHJIbHBIE D3JIEKTPOJIUTBI», «Cialdble 3IEKTPOIUTHI», «KATHOHBD», «AHHUOHBDY,
«KUCIIOTBI», «OCHOBAHHUSA», «COJM», «HOHHBIE pEaKIHN», «HECOJeoOpasylolme OKCHIBDY,
«C0JIe00pasyIoUIe OKCHUJIBI», «OCHOBHBIE OKCHJIbI», «KHCIOTHBIE OKCHBL», «CPEIHHE COIU»,
«KHCIIBIE COJIN», «OCHOBHBIE COJIN», (T€HETUYECKUM PSAA», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
PEAKIMNY», KOKUCIUTENbY», «BOCCTAHOBUTENDY, KOKUCICHHEY», BOCCTHOBICHHUEY;

OTKCHIBATH PACTBOPEHHUE KaK (PU3MKO-XUMUYECKUH MPOIIEeCC;
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WUTIOCTPUPOBATh MpPHUMEpPAaMU  OCHOBHBIE IIOJIOKEHUS TEOPUU  BJIEKTPOIUTUYECKOU
JUCCOLMAIMH; TEHETUYECKYI0 B3aUMOCBSI3b MEXAY BELIECTBAMM (IIPOCTOE BEILECTBO — OKCUJ —
THIPOKCUI — COJIb);

XapaKTepu30BaTh OOIIME XUMUYECKHE CBOMCTBA KMCIOTHBIX U OCHOBHBIX OKCHOB, KUCIOT,
OCHOBAaHUN M CoOJied ¢ TO3UIHUI TEOpUU BICKTPOIUTHUECKON TUCCOLMALMHU; CYIIHOCTh
JIEKTPOJUTUYECKON JUCCOLMALMM BELIECTB C KOBAJICHTHOW IOJISIPHOM M HMOHHOM XMMHMYECKOU
CBSI3bI0; CYITHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH;

IPUBOJIUTH NPUMEPHI PEAKLMN, MOATBEPKIAIOIINX XMMHMUYECKHUE CBOMCTBA KHCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHUH M COJIeH; CYIIECTBOBAHHE B3aMMOCBS3H MEXKIY
OCHOBHBIMM KJIACCaMU HEOPTaHUYECKUX BEILECTB;

KJIACCU(UIIUPOBATh XUMHYECKHE pPEaKIUH [0 «U3MEHEHHIO CTeNeHell OKUCICHUS
3JIEMEHTOB, 00Pa3yIOLIUX pearupyrolue BEeCTBa;

COCTaBJISITh YPaBHEHHS SJICKTPOIUTUYECKON TUCCOLMALMU KUCIOT, OCHOBAHUU U COJIEH;
MOJIEKYJISIPHBIE, TIOJHBIE U COKPAILLEHHbIE MOHHBIE YPABHEHMSI PEAKIUI C Y4aCTUEM 3JIEKTPOJIUTOB;
YpaBHEHHUS OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUN, MCHOIB3YSI METOA OSJIEKTPOHHOTO
OamaHca;, ypaBHCHHSI  PCAKIUH, COOTBETCTBYIOIIMX  IOCJTCIOBATEIBHOCTH  («IICTIOYKE))
MIpPEeBpaIICHUI HEOPraHUYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

ONpEAENATh OKHUCIUTEIb U BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIICHHE B
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIX PEAKIUIX;

YCTaHABJIMBATh PUYMHHO-CIICICTBEHHBIE CBSI3U: KJIACC BEIECTBA — XUMHUYECKUE CBOMCTBA
BEIIIECTBA;

HAOMIO/IaTh U OIMKCHIBATh PEAKIMH MEXKAY JJIEKTPOIUTaMU C MOMOIIbIO €CTECTBEHHOIO
(pyccKOro UM POJHOTO) SI3bIKA U S3bIKA XUMUMU;

IPOBOAMTH ONBITHI, TOATBEPKAAOIINE XUMHUECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

oOpamatbCsi C JA0OpAaTOPHBIM OOOPYAOBAaHHMEM M HarpeBaTEbHBIMH IMPUOOpaMU B
COOTBETCTBHUHM C MPABUIIAMHU TEXHUKH O€3011aCHOCTH;

BBITIOJIHSITh MIPOCTEHINIME TPUEMBbl OOpalleHus ¢ JadOpaTOpPHBIM O0OpPYAOBAHUEM:
1a60pPaTOPHBIM MITATUBOM, CIUPTOBKOM;

HaOJMI0/IaTh 3a CBOMCTBAMU BEIIECTB M SBICHUSAMH, NPOUCXOASAIIMMU C BEIIECTBAMU;

OTHCBIBATH XUMUYECKUH SKCIIEPUMEHT € MIOMOLIbIO €CTECTBEHHOTO (PYyCCKOTO MM POAHOTO)
SI3BIKA W SI3bIKA XVMHH;

JIEJIaTh BBIBOJIBI 10 PE3YJIbTaTaM MPOBEACHHOIO IKCIIEPUMEHTA.

MertanpeameTHbie pe3yJbTaTbl 00y4eHHs

VYuamuiicst JOJKEH YMETh:

ONpeAensiTh MpoOJeMbl, T. €. yCTaHaBIMBaTh HECOOTBETCTBUE MEXKIY >KEJIAeMbIM U
JEeUCTBUTENBHBIM;

COCTaBJISITh CJIOKHBIN IJIaH TEKCTA;

BJIQ/IETh TAKUM BUJOM U3JI0KEHUS TEKCTa, KaK IIOBECTBOBAHMUE;

MOJ1 PYKOBOJICTBOM YUMTEJISl POBOJIUTH HETIOCPEICTBEHHOE HAOI0ACHNE;

0] PyKOBOJICTBOM YUHUTeNs 0QOPMIIATh OTYET, BKIIOUAIOLINNA onrcaHue HaOI0AeHus, ero
PE3yNIbTaTOB, BHIBOJIOB;

UCIMOJIb30BaTh TAaKOW BHUJ MBICIEHHOTO (MAEaTbHOI0) MOJETUPOBAHMS, KaK 3HAKOBOE
MOJIETTMpOBaHUE (Ha IpUMepe 3HAKOB XUMUYECKUX 3JIEMEHTOB, XUMUYECKUX (PopMyI);

UCIOJIb30BaTh TAKOM BHJI MAaTEPUATBHOTO (IIPEIMETHOT0) MOJICTUPOBAHMS, KaK (hu3ndeckoe
MOJIeTTUpOBaHue (Ha MpUMepe MOJECIUPOBAHUS ATOMOB U MOJIEKYI);

MOJIy4aTh XUMHUYECKYIO HH(POPMAIIHIO U3 Pa3InYHbIX HCTOYHHKOB;

ornpeaensaTh OOBEKT U aCTEeKT aHaIu3a U CUHTE3a;

OTpeNieNIATh KOMIIOHEHThI 0OBEKTa B COOTBETCTBUHU C aCIIEKTOM aHAJIN3a U CUHTE3a;

OCYIIECTBIISATh KAUYECTBEHHOE U KOJIMYECTBEHHOE ONMKMCAHNE KOMIIOHEHTOB O0BEKTa;

OTIpeNieNATh OTHOIIEHHUS 00BEKTa C APYTUMU O0BEKTAMU;
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OIpeNeNATh CYIECTBEHHbIE IPU3HAKH OOBEKTA;

(dbopMyIHpOBaTH TUIIOTE3Y MO PELICHUIO MTPoOIIeM;

COCTaBJIATh IUIAH BBINOJHEHHUsS Y4YeOHOHM 3anauM, peuleHus npoOJeM TBOPYECKOIO U
IIOMCKOBOT'O XapaKTepa, BHIIOJHEHUS IPOEKTAa COBMECTHO C YUUTENIEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIa/IETh TAKUM BUJOM U3JI0KEHUS TEKCTA, KAK OIMCAHUE;

UCIOJIb30BaTh TAKOM BHJI MBICJIIEHHOIO (MJ€aJIbHOr0) MOJEIUPOBaHMSA, KaK 3HAKOBOE
MO/JICIMpOBaHNe (Ha MPUMEPE COCTABJICHUS CXeM 00pa30BaHUs XUMUYECKOH CBS3H);

UCIOJIb30BaTh TAaKOM BUJA MaTepUaIbHOIO (IPEAMETHOI0) MOJEIUPOBAHUS, KaK aHAJIOIOBOE
MO/IEJINPOBAHHUE;

UCIOJIb30BaTh TAKOW BUJ MaTepHAIbHOIO (IPEAMETHOI0) MOJCIUPOBAHMS, KaK (PU3NYEeCcKOe
MOJIETMPOBaHUE (Ha IPUMEPE MOJENIEN CTPOEHUS aTOMOB);

onpeneNniaTh OObEKTbl CPABHEHUS M aCIEKT CPaBHEHHsS OOBEKTOB; BBINOJHATH HENOJIHOE
OJIHOJINHEHHOE CpPaBHEHUE; BBINOJIHATH HETOJIHOE KOMIUIEKCHOE CPaBHEHME; BBIIOJIHATH I1OJHOE
OJTHOJIMHEHHOE CPAaBHEHHE;

COCTaBJISITh KOHCIIEKT TEKCTa;

CaMOCTOSITENIbHO HCII0JIb30BaTh HEMOCPECTBEHHOE HAOIIOICHUE;

CaMOCTOSITENIbHO  OOPMIISITH ~ OTYET, BKJIIOYAIOLIMA  ONMUCAaHWE HAONIOACHUSA, €ro
pe3yJbTaToB, BEIBOJIOB;

BBITOJIHATH [I0JIHOE KOMIUIEKCHOE CPABHEHMUE;

BBINOJIHATH CPAaBHEHUE T10 aHAJIOTHH;

COCTaBJIATh HA OCHOBE TEKCTa TaOJIMIIbI, B TOM yHcie ¢ npumenenuem cpeacts UKT;

0] PyKOBOJICTBOM YUYHUTEJS IPOBOAUTH ONOCPETOBAHHOE HAOIIIOICHUE;

0]l PYKOBOJCTBOM YYMTENS O(OPMIISATH OTUET, BKIIIOUAIOLIUI ONMCAHUE SKCIIEPUMEHTA,
€ro pe3yJbTaToB, BEIBOJIOB;

OCYIICCTBIISATh HMHIYKTUBHOE O0OOIICHHE (OT EIUHUYHOTO JIOCTOBEPHOTO K 0OmemMy
BEPOSITHOCTHOMY), T. €. ONpPENeATh OOIIMe CYIIEeCTBEHHbIE NPU3HAKU JIByX U Ooyiee 00BEKTOB M
(bukcupoBaTh UX B OpMe MOHATHUS WIH CYKICHUS;

OCYILECTBIIATh JIEAYKTUBHOE 0000I1eHne (TOoBelIeHNEe €AMHUYHOIO JIOCTOBEPHOIO IO/
o01iee TOCTOBEPHOE), T. €. aKTYaJIM3UPOBaTh MOHATHE WM CY)KJEHUE, U OTOXKIECTBIATH C HUM
COOTBETCTBYIOIIHE CYIIECTBEHHbIE IPU3HAKU OJTHOTO MK O0Jiee 0OBEKTOB,

OTIpEEIATh aCMeKT Kilaccu(pUKalnu;

OCYILECTBIIATh KJIACCU(PUKALIHIO;

3HaTh U UCIIOJIb30BATh Pa3IMuHbIe (POPMBI ITPEICTABICHUS KJIacCU(UKALINN;

Ha OCHOBE TEKCTa CXEMBI, B TOM 4uciie ¢ npumeHenuem cpeacts UKT;

CaMOCTOSITENIbHO  O(OPMJISITH ~ OTYET, BKIIOYAIONIMIA  OMUCAaHHWE HKCIEPUMEHTa, €ro
pE3YJIBTAaTOB, BHIBOJIOB;

UCIIOJIb30BaTh TAKOW BUJ MBICIEHHOrO (M€alIbHOI0) MOJEIMPOBAHUS, KaK 3HAKOBOE
MOJIeJIMpOBaHue (Ha MpUMepe YpaBHEHUNH XUMUYECKUX PEaKIIHii);

pas3nn4ath 00beM U cojiepiKaHue TIOHATHI;

pa3ianyaTh POAOBOE U BUJIOBOE MOHSITHS;

OCYIIECTBIISATh POJOBU0OBOE OIIPEIETIEHUE TOHATUN;

CaMOCTOSITENIbHO UCITI0JIb30BaTh OMOCPEI0BaHHOE HAOII0IEHUE;

JIeNIaTh IOMETKH, BBIMMCKH, IUTUPOBAHUE TEKCTA; COCTABIIATH JTOKIA;

COCTaBJISITh HA OCHOBE TEKCTa rpaduKu, B TOM uucie ¢ npuMeHeHueM cpeacts UKT;

BJIA/IETh TAaKUM BHJIOM M3JI0)KEHHS TEKCTa, KaK pPacCyXJCHME; MCIOJb30BaTh TAKOW BUJ
MBICIIEHHOTO (U/I€aJbHOT0) MOJENIUPOBAHMs, KaK 3HAKOBOE MOJEIMpPOBaHUE (HAa MpuUMeEpe
YPAaBHEHU peakUui IUCCOLMALMM, WOHHBIX YPaBHEHMH pEaKIUil, MOJypeakluid OKUCIECHUs-
BOCCTAHOBJICHHUS);

pa3nn4aTh KOMIIOHEHTHI JOKa3aTeIbCTBA (T€3HC, apryMEHThI U (hOpMY JOKa3aTEeNbCTBA);

OCYIIECTBIISATh MPSIMOE MHAYKTUBHOE JI0Ka3aTEIbCTBO;



OTIpENeNIATh, HWCXOIs W3 Y4eOHOH 3amayn, HEOOXOAMMOCTH HEMOCPEICTBECHHOTO WU
OTIOCPEIOBAaHHOT'O HAOIIOICHUS;
CaMOCTOSITENILHO (POPMHUPOBATH IPOTPAMMY IKCIIEPUMEHTA.

9 knace

IIpenmeTHble pe3yabTaThbl 00y4eHHA

Yyamuics NOJDKEH YMETh: HMCIOJIB30BaTh IIPU XapaKTEPHUCTHKE IPEBpAIICHUN BEIECTB
MOHATHUSA: «XMMHUYECKasi PEaKIUsi», «PEaKUUU COCOUHEHHUS», «PEAKLHUH Pa3I0KECHUS», «PEaKUUU
OOMEHa», «PEaKIMH 3aMELICHHUS», «PEaKIHH HEUTpaTu3alliny», <«IK30TEPMUYECKUE PEaKIHH»,
«QHAOTEPMHUECKUE PEAKIUN», «O0OpaTUMbIEC PEAKIUN», «HEOOpaTUMbIE PEAKINI», «OKUIUTEIbHO-
BOCCTAHOBUTEJIbHBIE  PEAKIMHN»,  «TOMOICHHBIE  PEAKLUU»,  «TE€TEPOr€HHbIE  PEAKLUN»,
«KATaIUTHYECKHE PEaKLUN», «HEKATAIUTUYECKUE PEeaKIHH», «TEIUIOBOM 3PQeKT XUMHUECKOi
peaKum», «CKOPOCTh XMMUUECKON pPEaKIIUN», «KaTalIu3aTop;

XapaKTepu30BaTh XHUMHUYECKHE DJIEMEHThl |—3-r0 NepuoJOB MO HUX TMOJOKEHHIO B
[Tepuoanueckoit cucreme xumudeckux osieMeHToB JI. M. MenaeneeBa: XMMHYECKHN 3HAK,
MOPSIAKOBBIN HOMEp, IEPUOI, TPyIIa, HOATPYIINA, OTHOCUTEIbHAs aTOMHAsl Macca, CTPOCHHUE aToMa
(3apsin sapa, 4MCIO MPOTOHOB M HEWTPOHOB B siApe, OOIlee YHMCIIO 3JIEKTPOHOB, pacIpelieieHHe
ANIEKTPOHOB MO 3JEKTPOHHBIM CIIOSIM, MPOCTOE BEIIECTBO, (hOpMyNa, Ha3BaHUE W THUIl BBICIIETO
OKCHJIa ¥ TUJIPOKCHU/IA, JIETYYEro BOJIOPOIHOTO COCTUHECHHUS ([ HEMETAIIIOB));

XapaKTepu30BaTh OOIIME XHUMHYECKHE CBOICTBa aM(OTEPHBIX OKCHUIOB U THIPOKCHJIOB;

NPUBONUTH TPUMEPHI PEaKIii, MOATBEPKAAONINX XHUMUYECKHE CBOMCTBa aM(pOTEPHBIX
OKCHUJIOB Y TUJPOKCUIOB;

J1aBaTh XapaKTEPUCTUKY XMMHUYECKHX PEaKLUi M0 YUCIY U COCTaBY MCXOJHBIX BELIECTB U
MPOJAYKTOB pEaKUUu; TEIioBoMy 3((eKTy; HampaBiICHHIO MPOTEKAaHUS PEaKIUU; U3MEHEHHUIO
CTENIEHEH OKMCIEHHUS JJIEMEHTOB; arperaTHOMy COCTOSIHUIO HCXOJHBIX BELIECTB; Y4YacTHIO
KaTajau3aTopa;

OOBSACHATH U MPUBOJUTH MIPUMEPHI BIMSHHUS HEKOTOPHIX (aKTOPOB (IIPUPOJa Pearupyronmux
BELIECTB, KOHLIEHTpAalMs BEIIECTB, JABJICHUE, TEMIEpaTypa, KaTalu3aTop, IOBEPXHOCTb
CONPUKOCHOBEHHUSI pearupyroux BEeIeCTB) Ha CKOPOCTh XUMUUYECKUX peaKLnil;

HaOJI0aTh M ONKUCHIBATh YpPaBHEHHs] peakluil MeXay BeleCTBAMU C IOMOUIbIO
€CTECTBEHHOT'O (PyCCKOT0 UJIM POJIHOTO) A3bIKA U S3bIKA XUMHUH;

IPOBOJUTH OIBITHI, MOATBEPKIAIOIINE XMUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB M
TUJIPOKCHUJIOB; 3aBUCHUMOCTbh CKOPOCTH XMMHUYECKOM peakluu OT pa3indHbIX (PakTopoB (Ipupona
pearupyroomux BEIIECTB, KOHIIEHTpalMs BEIECTB, JaBICHHE, TEMIEpAaTypa, KaTalu3aTop,
MTOBEPXHOCTh CONPUKOCHOBEHHUS pearupyrouux BeIeCTB);

MCIIOJIb30BaTh NPHU XapaKTEPUCTHUKE METAUIOB U UX COCAUHEHUU MOHATHS: «METAJUIbI»,
«psA  aKTHUBHOCTHM METAJUIOB», «ILEJIOYHBbIE METAUIbl», «ILEIOYHO3EMENbHbIE METalIbly,
HCII0JIb30BaTh UX MPU XapAKTEPUCTHUKE METAJIIOB;

JIaBaTh XapaKTEPUCTHUKY XMMHUYECKUX 3JIE€MEHTOB-METAJUIOB (ILEJIOYHBIX METAJIJIOB, MarHus,
KalblUs, aJlOMUHUSA, Kelle3a) M0 HX IMOJIOKEHHI0 B Ilepumonmyeckoil cuCTEME XHMHUYECKUX
anementoB JI. WM. MenneneeBa (XMMUYeCKUN 3HAaK, NOPSAIKOBBIM HOMEp, MepuOJ], TpyImia,
MOJrpyIna, OTHOCUTENIbHAS aTOMHAsi Macca, CTPOGHHE aToMa (3apsii sijipa, YMCIIO MPOTOHOB U
HEHUTPOHOB B sijpe, oOIlee YMCIO 3JEKTPOHOB, PACIpEAETICHHE AJIEKTPOHOB IO 3JIEKTPOHHBIM
CIJIOSIM), IPOCTOE BEIECTBO, (hopMyJia, Ha3BaHUE U TUI BBICUIETO OKCUAA U THAPOKCHA); HAa3bIBATh
COETMHEHHS] METAJUIOB U COCTABIISTH UX (POPMYJIBI [10 HA3BAHUIO;

XapakTepu3oBaTh CTPOEHHUE, OoOIMe (QHU3NUECKUEe W XUMHUECKHE CBOMCTBA MPOCTHIX
BELIECTB-METAJLIOB;

OO0BSACHATH 3aBUCUMOCTb CBOMCTB (WJIM IPECKa3bIBaTh CBOMCTBA) XUMUYECKUX JIEMEHTOB-
METAJJIOB (pajnyc, METaUIMYECKHUEe CBOMCTBA 3JIEMEHTOB, OKHCIHUTEIbHO-BOCCTAHOBUTEIbHbBIE
CBOWCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMM COCIUHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX
OKCHJIOB M TUJIPOKCHUJIOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOICTBA) OT TMOJOXEHHUS B
[Tepuoanueckoit cucreme xumuyeckux 3yemMeHToB 1. 1. Menneneena;
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ONKCHIBATh O0IIME XUMUYECKHE CBOICTBA METAIJIOB C MOMOILbIO €CTECTBEHHOI'O (PYCCKOTO
WIN POJHOTO) S3bIKA U A3bIKA XUMHU;

COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHHUS PEaKIIMii, XapaKTepU3YIOIINX XUMUYECKUE CBONCTBA
METAJIOB U HUX COEOUHEHMH, a TakKe »JJIEKTPOHHBIE YPAaBHEHMsI IIPOLECCOB OKHCIEHUS-
BOCCTAHOBJICHHSI; YPaBHEHUS JJIEKTPOJIUTUYECKONW JAUCCOLMALIMU;, MOJICKYJISApHBIC, TMOJHBIE H
COKpAIlICHHbIE HIOHHBIE YPABHEHUSI pEaKLIUi C y4aCTHEM DJIEKTPOJIUTOB;

YCTaHABIMBATh INPUYMHHO-CIEACTBEHHBIE CBS3M MEX]Y CTPOCHMEM AaToMa, XMMHUYECKOH
CBSI3bI0, THIIOM KpPUCTAJUIMYECKOHW pEHIETKH METAJUIOB M HX COEAMHEHWH, uX oOummmu
(bU3MYECKUMHU U XUMHUYECKUMU CBOWCTBAMU;

ONMCHIBaTh XMMHUYECKUE CBOMCTBA LIEJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAJNIOB, a TAKKE
ATIOMHUHHUS U JKeJie3a U MX COeIMHEHUN C TIOMOIIIbIO €CTECTBEHHOTO (PYyCCKOTO MU POAHOIO) S3bIKa
U SI3bIKa XUMHUU;

BBIMIOJHATh, HAOMIOJaTh W ONUCHIBATH XUMHUYECKUN SKCIEPUMEHT MO PaclO3HABAHUIO
BAKHEHIINX KATUOHOB METAJLIOB, THIPOKCH/I- HOHOB;

9KCIIEPUMEHTANILHO HCCIIEJIOBaTh CBOMCTBA METANIOB W HMX COEAUHEHH, peliarhb
AKCIIEPUMEHTAJIbHBIE 3a]1au 110 TeMe «MeTabl»;

OMKCHIBATh XMMHUYECKUN IKCIIEPUMEHT C TOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HIIA POTHOTO)
SI3BIKA U SI3bIKA XHMUH;

MPOBOAMTH PACUEThl O XUMHUYECKUM (POpMysIaM U ypaBHEHUSM PEaKIIHi, MPOTEKAIOIINX C
Y4aCTHEM METAJUIOB U UX COEAUHEHHII;

oOpamatbcsi ¢ Ja0OpaTOPHBIM OOOPYJOBAaHMEM M HarpeBaTeIbHBIMH MpUOOpaMU B
COOTBETCTBHH C IIpaBUJIaMU TEXHUKH 0€30I1aCHOCTH;

Ha0II0/1aTh 32 CBOMCTBAMM METAJNIOB M MX COCIMHEHUH U SIBICHUSMU, TPOUCXOASIIUMHU C
HUMU;

OTMKCHIBATh XUMUYECKUI SKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOI'0 UIIH POIHOTO)
SI3BIKA U S3bIKA XUMHH;

JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEICHHOIO AKCIIEPUMEHTA,;

MCIIOJIb30BaTh MPH XapaKTEPUCTUKE METAJIOB M UX COECIUHEHHUM MOHATHUS: «HEMETaIbD»,
«TaJIOTeHbl», «AJIOTPOMHBIE BUIOU3MEHEHUS», <(OKECTKOCTh BOJBI», «BPEMEHHAs JKECTKOCTh
BOJIbI», «IIOCTOSIHHASI JKECTKOCTb BOJBI», «O0IIast >KECTKOCTb BOJBD»;

JlaBaTh XapaKTEpUCTHKY XHMHYECKHX D3JIEMEHTOB-HEMETAUIOB (BOAOpPOJA, TaJOIr€HOB,
KHCIIOpO/ia, cepbl, a30Ta, (ocdopa, yriaepoaa, KpeMHuUs) Mo UX nonoxeHuto B [lepuoguueckoit
cucreMe xumuuyeckux snemeHToB [I. M. MenneneeBa (XMMHUYECKUH 3HAK, MOPSIKOBBIM HOMED,
NepHuoJ, Tpyma, MOArpyIina, OTHOCUTENbHASE aTOMHAsl Macca, CTPOCHUE aToMma (3apsij Sapa, YUcio
IIPOTOHOB U HEUTPOHOB B sjpe, OOIlee YUCIO 3JIEKTPOHOB, pacHpeAeseHHe 3JIEKTPOHOB IO
ANEKTPOHHBIM CJOAM), IPOCTOE BELIECTBO, (opMysia, Ha3BaHME M THUM BBICIIETO OKCHUAA
UTHIPOKCHIA, GOopMyJia U XapaKTep JeTy4ero BOJOPOJHOIO COSAUHEHHS);

Ha3bIBaTh COEIMHEHNS HEMETAJUIOB M COCTABIIATH UX (DOPMYIIbI O HA3BAHMUIO;

XapakTepu3oBaTh CTPOEHHUE, OoOIMe (QU3NUECKUE W XUMHUECKHE CBOMCTBA IPOCTHIX
BEIIECTB-HEMETAIIJIOB;

OO0BSACHATH 3aBUCUMOCTb CBOMCTB (MJIM MPE/ICKa3bIBaTh CBOMCTBA) XUMUYECKUX IJIEMEHTOB-
HEMETAJJIOB (paguyc, HEMETAJUINUECKNE CBOWCTBA 3JIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBa AJIEMEHTOB) M O00pa3yeMbIX MMH COCIWHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIIUX
OKCHJIOB U TUAPOKCUAOB, JETYYUX BOAOPOJHBIX COCIUHEHUH, OKHCIUTEIBHO-BOCCTAHOBUTEIIBHbIE
cBOIcTBa) 0T nosioxkeHusd B [leproanueckoit cucreme xummuueckux anemeHToB /1. . Menneneesa;

ONHKCBHIBATh OOIIME XUMHUYECKHE CBOICTBA HEMETAIJIOB C TIOMOIIbIO €CTECTBEHHOTO
(pyccKoro UM pOHOTIO) SI3bIKa U A3bIKA XUMUM;

COCTaBJIATH MOJICKYJISIPHBIC YPAaBHEHUS PEaKIMii, XapaKTepU3YIOIUX XUMHUYECKUE CBOMCTBA
HEMETAJUIOB M MX COEJUHEHHWI, a TakKe OJJIEKTPOHHbIE YypaBHEHHUS IPOLIECCOB OKHUCIIECHUS-
BOCCTAHOBJICHMSI; YPAaBHEHMsI AJIEKTPOJUTUYECKOW JAUCCOLMALMK; MOJIEKYJIPHBIE, IOJHBIE H
COKpallleHHbIE HIOHHbIE YPABHEHUSI PEaKIUil C y4acTHEM DJIEKTPOJIUTOB;



yCTaHaBJIMBaTh NPUYMHHO-CIEICTBEHHBIE CBA3M MEXAY CTPOCHHEM aToMa, XUMHUYECKOH
CBSI3bI0, THUIIOM KPHUCTAIMYECKON pPEIIeTKH HEMETAaUIOB W HMX COEAMHEHUH, UX OOIIHUMHU
(GU3NYECKUMHU U XMMUYECKHMHU CBOWCTBaMU;

ONKCBHIBATh XMMHUYECKHE CBOICTBa BOAOPOAA, TIaJlOTEHOB, KUCIOPOAA, CEphl, a30Ta,
docdopa, rpadura, anmaza, KpEMHHUS U UX COEAMHEHUH € MOMOIIBIO €CTECTBEHHOTO (PYCCKOI0 MM
POIHOTO) S3BIKA U SI3bIKA XMMUU;

OIKCBIBATh CHOCOOBI YCTPAHEHMs JKECTKOCTH BOJbl U BBINOJHATH COOTBETCTBYIOIMH UM
XUMHUYECKUN DKCIIEPUMEHT;

BBINOJIHATh, HAOJIIOAATh U OMMUCHIBATH XUMUYECKUHN SKCIIEPUMEHT 110 paclio3HaBaHUIO HOHOB
BOJIOPOJIa M aMMOHUSI, cylb(haT-, KapOoHaT-, CHIIMKaT-, hocdar-, XxIopua-, 6poMHI-, HOTUA-HOHOB,;

SKCIIEPUMEHTAIBHO ~ MCCJEOBaTh CBOICTBA METAZIOB M UX COEIMHEHUH, pelarsb
SKCIIEPUMEHTAJIbHBIE 3a7aun 1o TeMe «HemeTannbl»; onuceiBaTh XMMHUYECKUNA SKCIIEPUMEHT C
MIOMOILBIO €CTECTBEHHOI'O (PYCCKOTO MJIM POJHOIO0) sA3bIKA U A3bIKA XUMUM;

IPOBOJUTH PACUYEThI 10 XUMHUYECKUM (pOpMyiaM U ypaBHEHHSM PEaKLUi, MPOTEKAIOIINX C
y4acTHEM HEMETAJIOB U UX COCIMHEHMIA;

oOpamaTtbcss ¢ Ja0OpaTOPHBIM OOOPYZOBAaHMEM U HArpeBaTeJIbHBIMA NPUOOpPAMHU B
COOTBETCTBHUHM C IPABUJIAMHU TEXHUKH O€30M1aCHOCTH;

Ha0JII0/1aTh 33 CBOMCTBAMU HEMETAJUIOB U UX COCIMHEHUN U SIBIICHUSMU, IPOUCXOAAIIUMHU C
HHMU;

ONMCHIBATh XUMUYECKUI SKCIIEPUMEHT C TOMOLIbIO €CTECTBEHHOT'O (PYCCKOI'0 MJIM POJHOIO)
S3bIKa U A3bIKA XUMUU;

JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAECHHOIO IKCIIEPUMEHTA.

MertanpeameTHblie pe3y/JbTaTbl 00y4eHHs

Yyamuicst 10JKEH yMeTb:

OIpeNeNATh 1ieJib Y4eOHOM! 1eATeIbHOCTH C IIOMOIIBIO0 YUUTENS U CAaMOCTOSTENIbHO, UCKATh
CpeAcTBa ee OCYIIECTBJICHHs, paboTas MO IUIaHy, CBEPSATh CBOM JEHCTBHS C IEIBI0O U TIPU
HE00XO0AMMOCTH HCIIPABIAThH OMIMOKHU C MOMOIIBIO YUUTENS U CAMOCTOSITEIbHO;

COCTaBJISITh AHHOTALUIO TEKCTA;

co3laBaTb MOJENM C BBIJEJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OO0bEeKTa U
MPEJCTaBICHUEM HX B IPOCTPAHCTBEHHO-Tpa(UUecKol MM 3HAKOBO-CUMBOJINYECKOH (opme;

OTIpeAeNATh BUJbI KJIacCU(pUKALUU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIIATD NPSIMOE AETYKTUBHOE OKA3aTENbCTBO;

paboTaTh MO COCTAaBICHHOMY IIJIaHy, UCIIOJIb3Ys Hapsy ¢ OCHOBHBIMM U JIOTIOJIHUTEIbHBIE
cpezcTBa (CIpaBOYHYIO JIUTEPaATYpY, CI0XkKHbIE Mpudopsl, cpeactsa UKT);

C TOMOILBIO YUUTENs] OTOMpaTh NIl pelIeHUs y4eOHBIX 3a/ady HEOOXOAMMBIE CIOBApH,
SHUMKJIONIENH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKU;

COMOCTaBJISATh U OTOMpaThb HMHQOPMAIMIO, MOJIYYEHHYIO W3 pa3IUYHbIX HCTOYHUKOB
(coBap, SHIMKIIONENH, CIIPABOYHHUKH, JJIEKTPOHHBIE TUCKH, ceTh MIHTepHeT);

MpeCTaBIsATh HH(OPMALIUIO B BUAE TaOJIHUI], CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMmeHenneM cpeacts UKT;

0(OpMIIATH CBOM MBICIM B YCTHOM M TNHCHBMEHHOM peud C Y4eTOM CBOMX Y4YEOHBIX H
KU3HEHHBIX PEYEBBIX CUTYAIlUil, B TOM UucIe ¢ npuMeHeHueM cpeacts UKT;

COCTaBJISITh PELIEH3UIO Ha TEKCT;

OCYIIIECTBIIATH J10Ka3aTEIbCTBO OT IPOTUBHOIO;

OTIpeAeNATh, UCXO0/1d U3 yueOHOU 3a/1auu, He0OOXOJUMOCTh UCIIOIB30BaHUs HAOTIOJCHUS WU
IKCIIEPUMEHTA;

OpraHU30BBIBATH yUeOHOE B3aUMOJEHCTBHE B IpymIe (pacnpeaensiTh Pojiu, JOroBapuBaThCs
APYT C IPYyTrOM U T. 11.);

peBUIETH (TPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEIIEHUH; TOHUMAaTh IPUYHHBI
CBOET0 Heyclexa U HaXOJIUTh CIIOCOOBI BBIXO/A U3 ATOM CUTYaInH;
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B JIUAJIOTE C YYUTEIEM YYHUTBHCS BBIPAOATHIBATh KPUTEPUU OLEHKH U ONpPENENATh CTEHECHb
YCIICIIHOCTH BBIMIOJIHEHHUSI CBOEGH pabOTHl M pabOThl BCEX, MCXONS M3 HMMEIOIIMXCS KPUTEPHUEB,
COBEPLICHCTBOBATh KPUTEPUU OLICHKH U IIOJIb30BATHCSA UMU B XOJ€ OLICHKU M CAMOOLICHKY;

OTCTauBaTh CBOIO TOUKY 3pEHMs, apryMEHTHUPYs €e€; MOJITBEpXkJaTh apryMeHThl (haKTamu;
KPUTHUYHO OTHOCHUTBCS K CBOEMY MHEHHUIO;

CIIyIIaTh APYTUX, MBITaThCSI MPUHUMATH JPYTYIO0 TOUKY 3pEHHS, ObITh TOTOBBIM HW3MEHUTh
CBOIO TOUKY 3pEHHsI; COCTaBIATh pedepar 1o onpeneneHHon popme;

OCYILIECTBIIATh KOCBCHHOE Pa3JEIUTEIbHOE JOKA3aTENbCTBO;

OIpeseNATh, UCXO0/1 U3 yueOHOM 3a/1auM, HE0OX0AUMOCTh UCIIOIb30BaHUS HAOIIOIEHUS UITH
JKCIIEPUMEHTA.

JInuHOCTHBIE pe3yJIbTaThl 00y4eHusI:

3HATh M NOHUMATh: OCHOBHBIE HCTOPUYECKUE COOBITUS, CBA3aHHBIE C PA3BUTHEM XUMHU U
o0IIecTBa; JOCTHKEHHS B OOJIACTH XUMHUHM M KYJIbTYPHBIE TpPaJulUH (B YaCTHOCTH, HAy4HBIC
TPaJULMK) CBOEH CTpaHbl; OOLEMUPOBBIE JOCTHKEHHS B 00IaCTH XMMUHU; OCHOBHBIE NPUHLIUIIBI U
IIpaBUJIa OTHOIIEHUS K IPUPOJE; OCHOBBI 3J0POBOr0 00Opa3a JKU3HU M 310pOBbECOEPErarolmx
TEXHOJIOTUH; IIpaBWJa IOBEACHHUS B 4YPE3BBIYAMHBIX CHUTyalMsX, CBA3aHHBIX C BO3JCHCTBUEM
Pa3IMYHBIX BEILECTB; OCHOBHBIE IIPaBa M OOS3aHHOCTH TpakJaHUHA (B TOM YHCIE ydYalllerocs),
CBSI3aHHBIE C JMYHOCTHBIM, MPO()ECCHOHAIBHBIM U JKU3HEHHBIM CaMOOIPE/IeICHHEM; COLUAIbHYIO
3HaYMMOCTb U COZIep)KaHue MPO(ECcCHii, CBI3aHHBIX C XUMHEH;

UCNbIMbIEAMb: YyBCTBO TOPAOCTH 3a POCCUHCKYK0 XHMHUYECKYI0 HAayKy U YBAXKEHHUE K
HCTOPUU €€ Pa3BUTHS; YBAKCHHE U NPUHATUE JIOCTH)KEHUN XMMHUU B MHUPE; JIIOOOBb K MPUPOJE;
YBOKEHHE K OKpYXaroIuM (y4JaluMmcsl, YYUTEIsIM, POIUTENsAM M Jp.) — YMETh clyuaTbh |
CJIBIILIATh NApTHEpa, IpU3HABaTh NPABO KaKJOr0 Ha COOCTBEHHOE MHEHHE, IPUHUMATh PELICHUS C
Y4ETOM IMO3ULUN BCEX YYAaCTHMKOB; YYBCTBO IIPEKPACHOIO U 3CTETUYECKMX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHUPOM BEIIECTB W HX [PEBPAIICHUM; CaMOYyBa)XCHUE U OSMOLMOHAIBHO-
MOJIOKUTETILHOE OTHOLIEHHUE K cele;

npu3Haéams: UEHHOCTb 370pOBbsi (CBOErO W JpPYyrux JIIOJEH); HEoO0XOAUMOCTh
CaMOBBIPAKEHHUs, CaMOPEAIM3aLUU, COLIUAIIBHOTO IPU3HAHUS;

0co3Haéams. TOTOBHOCTb (MM HETOTOBHOCTb) K CAMOCTOSTEIbHBIM IOCTYINKAaM H
JeUCTBUSIM, OTBETCTBEHHOCTb 3a HUX pEe3yJbTaTbl; T'OTOBHOCTH (MM HETOTOBHOCTBH) OTKPBITO
BBIPAXKATh U OTCTAaUBATh CBOO MO3ULMIO U KPHTUYHO OTHOCUTBHCSA K CBOMM IOCTYIIKaM,;

npoA6IAMb. FIKOJIIOTUIECKOE CO3HAHKE; T00pOKeIaTeNbHOCTb, JOBEPUE U BHUMATEIBHOCTD K
JIFOJIM, TOTOBHOCTb K COTPYAHHUYECTBY U JIpy*0€, OKa3aHUIO MIOMOIIU TeM, KTO B HE HYyXKIaerTcs;
0000IIEeHHbIN, YCTOMUMBBIM W M30UpaTeNbHbI IO3HABAaTENbHBIA HMHTEpPEC, WHUIMUATUBY U
JM0003HATENBHOCTh B U3yYE€HUU MUPA BEILIECTB U peaKluii; LeleyCTPEMIEHHOCTh U HACTOMYUBOCTD
B JIOCTWXXEHUHU LIeJeH, TOTOBHOCTh K IPEOJIOJICHUIO TPYIHOCTEH; yOeXIeHHOCTh B BO3MOXXHOCTHU
MO3HAHUS TNPUPOJBI, HEOOXOAMMOCTH Ppa3yMHOTO HCIIOJIb30BAHUS JOCTHKEHHM Hayku H
TEXHOJIOTUH JUIsl pa3BUTHS O0IIECTBA;

yMemb.: YCTAHABIMBATH CBS3b MEXKJY LEIbI0 U3YYEHUS XUMUU M TE€M, JUI 4ero OHa
oCylIeCTBIsETCA (MOTUBAMH);

6bINOIHAMb KOPPUTHPYIOIIYI0 CaMOOLEHKY, 3aKJII0YaroIIyl0Csd B KOHTPOJE 3a IPOLECCOM
M3yYEHHs] XUMUH 1 BHECEHHH HEOOXOMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TalaM MU crocodam
M3y4YeHUs Kypca XMMHH; BBIIIOJIHATh PETPOCIIEKTUBHYIO CAMOOLIEHKY, 3aKJIFOYAIOIIYIOCS B OLICHKE.

Conep:xanue yueOHOro nmpeamera

8 kunace

Beenenne

XuMHus - HayKa O BEUIECTBaX, MX CBOMCTBAaX W INpeBpamieHusx. [loHsaTne o xumuueckoM
areMeHTe U (GopMax €ro CyllecTBOBAaHHUA: CBOOOJHBIX aTOMax, MPOCTBIX U CIOKHBIX BEIIECTBaX.
[TpeBpamienus BeniectB. OTIUYNE XUMHUYECKUX PEAKIMNA OT (GU3NYECKUX sBIeHUH. Poinb xumun B
KHU3HU 4denoBeka. Xemopuiaus u xemodobus. KpaTkue cBeaeHuss U3 MUCTOPUM BO3HUKHOBEHUS U
pasButHs xumuu. [leproxa anxumun. [Tousarue o punocodekom kamue. Xumus B X VI B. Pazsutne
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xuMun Ha Pycu. Poib oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHHUH XUMHYECKOW HayKu — paboThl M.
B. JlomonocoBa, A. M. byrneposa, JI. M. MengaeneeBa. XuMuueckass CHUMBOJHUKA. 3HAKHU
XUMHUYECKHUX 3JIEMEHTOB M IPOUCXOXKACHHE MX Ha3zBaHUU. Xumuueckue Qopmyibl. MHIEKCH U
kodpduurentsl. OTHOCUTENBbHBIE aTOMHAsh W MOJEKyJsipHas Macchl. Pacuer maccoBoil monun
XUMHUYECKOTo 3JeMeHTa 1o ¢popmyiie BemecTBa. [lepuonnyeckas cucreMa XUMHYECKUX 3JIEMEHTOB
J1. V1. MenzeneeBa, ee CTpYKTypa: Majble U OOJIbIINE TEPUO/IbI, TPYIIIBI U MOATPYIIIHI (TJIaBHAS U
nobounas). Ilepuoanueckass cuctemMa Kak CHOPaBOYHOE MOCOOME ISl MOJTYYEHHs] CBEIEHUH O
XUMHUYECKUX JIEMEHTAaX.

Pacuernbie 3agauun: 1. Haxox/eHue OTHOCUTEIILHOW MOJEKYJISIPHOM MaccChl BELIECTBA I10
ero XuMHuueckoi popmye. 2. Berauciaenne MacCoBOM JOIM XUMHUYECKOTO JIEMEHTA B BEIIECTBE 1O
ero hopmyie.

Pasznesa 1. AToMbI XHMHYECKHX )JIEMEHTOB

ATOoMBI Kak (opma CyIIECTBOBaHHS XHUMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEIECHUS O
CTpOEHHM aTOMOB. Jloka3aTenbcTBa CIIOXKHOCTH cTpoeHusi aromoB. OmnbiTel Pesepdopra.
[Inanerapnas Mozenbp cTpoeHus aroma. CocTaB aTOMHBIX sA€p: IPOTOHBI, HEWUTPOHBIL.
OTtHocuTenbHAsE aTOMHasi Macca. B3anMOCBS3b MOHATHI «IPOTOH», «HEHUTPOH», «OTHOCUTENIbHAS
aToMHasi Macca». MI3MeHeHue ynciia IpOTOHOB B sJIpe aToMa — 00pa30BaHUE HOBBIX XUMUUYECKUX
aneMeHTOB. M3MeHeHune uncina HEHTPOHOB B siipe aToMa — o0pa3oBaHue M30TONOB. COBpEMEHHOE
ONpEIEICHUE MOHATUS «XUMUYECKUU 31eMeHT». M30Tomnbl Kak pa3HOBUJIHOCTU aTOMOB OJHOTO
XUMHUYECKOIO 3JIEMEHTA. OJNEeKTpoHbl. CTpOEHHME 3JIEKTPOHHBIX YPOBHEM AaTOMOB XHMHUYECKUX
3JIEMEHTOB MaJjblX NepuofoB. [loHsATHE O 3aBEepIIEHHOM 3JIEKTPOHHOM YypoBHe. Ilepmonnueckas
cucteMa xuMuueckux snmeMeHToB J[. M. MenpeneeBa u cTpoeHHEe aTOMOB — (DU3WYECKUNA CMBICI
MOPSIIKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa IPYIIbl, HoMepa nepuoja. Mi3smMeHeHue yucia 3J1eKTPOHOB
Ha BHEIIHEM DJEKTPOHHOM YypPOBHE aToMa XHMHYECKOTO »JJeMeHTa — 00pa3oBaHue
MOJIOKUTETIBHBIX W OTPHUIIATEIbHBIX HOHOB. LoHBI, o00Opa3oBaHHBIE aTOMaMH METANIOB H
HeMeTauloB. [IprYnHBI U3MEHEHHS] METANIMYECKUX M HEMETAUIMYECKUX CBOWMCTB B IIEPUONAX U
rpymnmnax. O0pa3oBanue OuHapHbIX coenuHeHU. [loHsTHE 00 NOHHOM cBsA3U. CxeMbl 00pa30BaHUS
WOHHOW cBsi3H. B3anMojeiicTBHe aTOMOB 3JIEMEHTOB-HEMETAUIOB MEXYy cOo00il — oOpa3oBaHue
JBYXaTOMHBIX MOJIEKYJT TpPOCThIX BeulecTB. KoBaneHTHass HENOJSpHAsT XUMHUYECKas CBA3b.
DNEeKTpOHHBIE U CTPYKTYypHbIE (hopmyibl. B3anmoneiicTBue aTOMOB HEMETAIUIOB MEXKIY COOOM —
oOpa3oBaHNe OWHApHBIX COEAMHEHHH HEMETauIOB. OJEKTPOOTpPHUIATENbHOCTh. KoBaslieHTHas
noJisipHasi CcBsA3b. [IOHSATHME O BAJIEHTHOCTH KakK CBOMCTBE aTOMOB OOpa30BbIBaThb KOBAJIECHTHBIE
xumudeckue cBsizu. CocraBieHue GpopMmysl OMHApHBIX COEAMHEHUH MO BaJleHTHOCTH. HaxoxneHue
BaJICHTHOCTH MO (opMyJsie OMHApHOIO COEAMHEHHUs. B3anMopelicTBHE aTOMOB METAJIOB MEXIY
co0oif — 00pa3oBaHNE METAIIMYECKUX KpUCTAIOB. [ToHATHE O MEeTaNINYeCKOH CBA3H.

Pa3nea 2. [IpocTbie BemecTBa

ITonoxeHnne MeTauIoB M HEMETAIUIOB B [leproanyeckoil cucreMe XMMHYECKUX JJIEMEHTOB
1. Y. MenneneeBa. Baxkneliue npocThle BEIECTBA — METAUIBI (KEIE30, AIFOMMHHMN, KaJlbLUH,
Mar"ui, HaTpui, kanuif). Ooime puznyeckue cBOMCTBa METAIIJIOB.

Baxmwneiimme npocTble BellecTBa-HEMETAJUIbl, O0Opa3oBaHHBIE AaTOMaMM KHCIIOPOJa,
BOJOpOJa, azoTa, cepbl, (ocdopa, yriepoga. MoleKynbl NPOCTHIX BELIECTB-HEMETANIOB —
BOJOPOJa, KUCIOPOAA, a30Ta, raJloreHoB. OTHOCUTENIbHASL MOJIEKYJISIpHAs Macca.

CnocoOHOCTh aTOMOB XHUMHYECKHX D3JIEMEHTOB K OOpPa30BaHMIO HECKOJIBKMX MPOCTHIX
BEIIECTB — aUIOTponus. AJUIOTpomHble MoauuKauu Kuciaopoda, ¢ocdopa, onosa.
Mertannnuyeckue M HEMETAJNIMYECKHE CBOWCTBA MPOCTHIX BeHlecTB. OTHOCUTENBHOCTH 3TOTO
TTOHSTHSL.

Yucno Asoranpo. KomumuectBo BemiectBa. Monb. MomsipHass macca. MossipHblE 00beM
razoo0pa3HbIx BeulecTB. KpaTHble eIMHUIBI U3MEPEHHUS] KOJUYECTBAa BELIECTBA — MUJUIUMOJIb U
KWIOMOJIb, MWUIMMOJISIPHAsE W KWIOMOJISIPHAas Macchl  BEIIECTBA, MWJUIMMOJISIPHBIM U
KIJIOMOJSIPHBIH  00BEMBI  Ta3000pa3HBIX BemIeCTB. PacyeTsl ¢ HMCMOIB30BAaHUEM TTOHSTHHA
«KOJTMYECTBO BEI[ECTBAY, «MOJISIPHASI Maccay, «MOJISIPHBIH 00BeM ra30B», «4UCIO ABOTaIpO».
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Pa3nen 3. CoenmHeHNsI XMMHYECKHX 3JIeMEeHTOB

Crenenp okucineHus. CpaBHEHUE CTENEHM OKHUCIEHHMS U BajleHTHocTu. OrnpeneneHue
CTETIEHH OKHCIIEHUSI 3JIEMEHTOB B OWHapHbIX coequHeHusx. CocraBieHue (Hopmyn OMHAPHBIX
COeIMHEHNI, OOIHI CIOCO0 UX HA3BaHMI.

bunapHble coenuHEHUS METAJUIOB U HEMETAJUIOB: OKCHUAbI, XJOPUAbI, CYIbQHUABI U TIp.
Cocrasienue ux Gopmyi.

buHapHble COEIMHEHMS HEMETAJUIOB: OKCHJBI, JIETY4H€ BOJOPOAHBIE COCAMHEHUS, HX
cocraB M HaszBaHudA. lIpencraBurenn OKCHIOB: BOAA, YIJIEKUCIBIA a3, HEraiieHas HW3BECTb.
[IpeacraBuTenu JIeTydux BOJOPOAHBIX COEIMHEHUI: XJIOPOBOJAOPOI U AaMMHUAK.

OcHoBaHuUsl, UX COCTaB U Ha3BaHWs. PacTBopuMocTh ocHOBaHuil B Boje. lIpencraBurenu
miesiouel: TUAPOKCUIbl HATPUs, Kanus U Kanblud. [loHsTne 00 MHAMKATOpax U Ka4eCTBEHHBIX
peakuusx.

Kucnotsl, ux cocraB u Ha3zBanusa. Knaccudukanus kucnot. [IpencraBurenu KUCIOT: cepHas,
consiHasi, as3oTHasg. [lonstme o mKkane xkucnotHoctu (wkana pH). W3menenue oxpacku
WHJUKaTOPOB.

Conu Kak MPOU3BOJHBIE KUCIOT W OCHOBAHWM, WX COCTaB M Ha3BaHUA. PacTBOpUMOCTH
coneil B Bogae. [IpeacraBurenu coseit: xiaopua HaTpus, KapOoHaT U hocdaT Kanblus.

AMop(dHBIE ¥ KPUCTALIMYECKHE BElIecTBa. MEKMOJICKYISIPHBIE B3aUMOJICHCTBUS. THITBI
KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTB BEUIECTB OT TUIOB KPUCTAIIIMYECKUX PELLIETOK.

Uucrteie BemecTBa W cMecH. lIpuMepbl JXKUAKHX, TBEPIBIX M Ta3000pa3HBIX CMecei.
CBoiicTBa 4HMCTHIX BelecTB U cMeceld. X coctaB. MaccoBas u 06beMHasi 1O KOMIIOHEHTA CMECH.
Pacuersl, cBsiI3aHHBIE C UCIIOIB30BAHUEM MOHATHUS «IOJISI».

Pasnen 4. U3meHeHusi, NpOUCXOAsIIIME C BelIeCTBAMM

[lonsiTHE IBNIEHUH, CBA3aHHBIX C U3MEHEHUSIMU, IPOUCXOSALIUMU C BEILIECTBOM.

SIBneHus, CBsI3aHHBIE C UW3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHMS BeElleCTBa IPHU
MTOCTOSTHHOM €r0 cocTaBe, — (u3nueckue sBieHus. Ou3ndeckue sBICHUS B XUMUU: TACTUIUISINS,
KpUCTAJITN3alisl, BBIMapUBAHUE U BO3TOHKA BEIIECTB, GUIBTPOBAHUE U LIEHTPU(PYTHPOBAHHE.

SIBieHUMs, CBSI3aHHBIE C W3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKUE PEaKIUU.
[Ipu3Haku u yclioBUs NPOTEKAHUS XUMUUECKUX peakiuii. Beigenenne TemioTsel U CBeTa — peakuuu
ropenus. [Toustue 06 9K30- ¥ SHAOTEPMUUECKUX PEAKIIHIX.

3aKOH COXpPAaHEHMsS] MacChl BELIECTB. XUMHUYECKHE YpaBHEHHUs. 3HAUYEHHWE HHJAEKCOB U
kod(ppurmentoB. CocTaBieHHE YpaBHEHUW XHUMHYECKUX peakinuil. PacueTsl 1Mo XWMHUYECKUM
ypaBHeHUsM. Pemienue 3a1a4 Ha HaXOXJeHUE KOJIMUYECTBA, MACCHI MIIM 00beMa MPOAYKTa pPeaKInu
10 KOJIMYECTBY, Macce WM 00bEMY HUCXO/IHOTO BEIIECTBA.

Pacuersl ¢ UCIIONB30BaHUEM MOHATUS «I0Js», KOrZa MCXOJHOE BEIIECTBO J1aHO B BHUIE
pacTBopa ¢ 3aJJaHHOM MacCOBOW JOJIE PACTBOPEHHOI'O BELIECTBA WM COACPKUT OINPEIACICHHYIO
JIOJIFO TIPUMECEM.

Peakuuu paznoxenus. [IpeacraBienne 0 CKOpOCTH XMMUYECKUX peakiuid. Karanuzaropsl.
®epmenTsl. Peakniuu coenuuenus. Katanutuiyeckue U HeKaTaIUTHUYECKUE PEAKINH, 0OpaTUMbIe U
HeoOpaTuMble peakiuu. Peakiuu 3amenieHus. Psg akTHBHOCTH METAJIOB, €T0 MCIIOH30BAHUE IS
MIPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIUN MEXAY METaulaMH M KUCIOTaMH, peaKkuil
BBITECHEHHUS OJIHUX METAJJIOB M3 PACTBOPOB HMX COJIEH IPYyruMU MeTauilaMu. Peaknmm oOMeHa.
Peakuuu HeliTpanu3anuu. Y cIoBHs MPOTEKAHMsI peakiinii oOMeHa B pacTBOpPaXx /10 KOHIIA.

Tumnbl XUMHUYECKUX pEakUuid Ha TpUMEpPEe CBOWCTB BOAbI. Peakius paszioxeHuss —
3JIEKTPOJU3 BOJBl. Peakiuu coeIMHEHHs] — B3aMMOJCHCTBHE BOJBI C OKCHUIAMU METAJUIOB W
HEMETAJUIOB. Y CIIOBUE B3aMMOJCHCTBUSA OKCHJIOB METAJUIOB M HEMETauIoB ¢ BojaoM. IloHsTme
«TUAPOKCUIBI». Peakiuu 3amenieHuss — B3aMMOJICHCTBUE BOJABI ¢ MeTaiaMu. Peakiuu oOmMeHa —
TUAPOJIN3 BEIECTB.

XuMUYecKHil MpakTukym 1.

[Tpocreiimue onepanuu ¢ BemecTBoM. 1. [IpaBuna TexHHKH 0€30MacHOCTH IMpH paboTe B
XuMudeckoM  kabwHete. Ilpwemsr oOpamieHuss ¢ Ja0OpaTOpHBIM  OOOpPYAOBaHUEM U
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HarpeBaTeNbHbBIMU MpuOOpamu. 2. HabmoneHus 3a M3MEHEHUSMHU, MPOUCXOAAIIUMHU C Topsuiei
CBEUOH, M WX ONUCaHWe (JOMAalIHWA SKCIEPUMEHT). 3. AHATU3 TOYBBHI M BOJABI (JOMAIIHUHN
skcriepuMent). 4. [IpuzHaku xumudeckux peakuuii. 5. [lpurorosieHue pacTBopa caxapa ¥ pacuer
€ro MaccoBOI1 J10JI1 B PacTBOPE.

Pasznea 5. PacTBopenue. PactBopbl. CBOICTBA PACTBOPOB 3JIEKTPOJINTOB

PactBopenne kak  ¢usuko-xumuueckuid  mpomecc. Ilonstue o rugparax
Kpuctayoryaparax. PactBopumocts. KpuBble pacTBOpUMOCTM Kak MOJAEIb 3aBUCUMOCTHU
pacTBOPUMOCTH TBEpABIX BELIECTB OT TemIepaTypbl. HachlllleHHble, HEHACBIIIEHHBIE U
IIEPECHIIIEHHbIE PACTBOPHL. 3HAUEHUE PACTBOPOB AJIsi IPUPOJIBI U CENBCKOTO XO035HCTBA.

[Tousite 00 5SIEKTPOTUTHYECKON JNUCCOLMALMU. OJIEKTPOJUTHI W  HEIIEKTPOIUTHI.
MexaHu3M  JUCCOLMANMI  AJIEKTPOJIMTOB €  pa3iIMYHbIM  XapakrepoM cBsizU. CTeneHb
ANEKTPONIUTHYECKON qucconuanui. CHIIbHbBIE U c1a0ble SJeKTPOIUTHI.

OcCHOBHBIE TOJIOKEHMSI TEOPUM DJIEKTPOJUTHYECKON auccouuanuu. VoHHblE ypaBHEHUsS
peakuuii. Peakiun oOMeHa, uaymiye 10 KOHIA.

Knaccugukarus HOHOB 1 MX CBOHCTBA.

Kucnotel, ux knaccudukanusa. Juccouuanus KUCIOT M UX CBOMCTBAa B CBETE TEOpUU
ANEKTPOIUTUYECKOW  Aucconuanuu. MoJekyinspHble UM HOHHbIE  YPAaBHEHUS  PEAKIHL.
BzaumopneiicTBue KHUCIOT ¢ MeTalaMH. ODIEKTPOXUMHUYECKHH ps HampsDKEHUH MeETalljIoB.
B3aumopeiicTBue KUCIOT C OKCHIAMH METauioB. B3aumonelicTBHE KHUCIOT C OCHOBaHUSIMH —
peakius HeWTpanu3auuu. BsaumojeicTBue KucIOT ¢ coisaMu. Vcmonb3oBaHue TaOJUIIBI
PacTBOPUMOCTH AJIs1 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanusl, ux knaccudukanus. [ucconuanus OCHOBaHUI U UX CBOWCTBA B CBETE TEOPUU
3JIEKTPOJIUTUYECKON Juccouranuu. B3amMmonencTBue OCHOBaHHM ¢ cosisiMu. lcmosib3oBaHue
Ta0JIUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XMMUUYECKUX CBOWCTB OCHOBaHUU. B3anmoneiicTBue
1iesIoueil ¢ OKCHJIaMU HEMETAJLIOB.

Conu, uX OUCCOLMAIMS U CBOWMCTBA B CBETE TEOPUU DJICKTPOIUTUYECKON JMCCOIHAILIHH.
B3aumogeiicTBue coineli ¢ Merayuiamu, OCOOCHHOCTH ITHUX peakiuil. BzaumopeicTtBue coneit ¢
consimu. Vcmonp3oBaHUe TaOMMIIBI PACTBOPUMOCTH 7Sl XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB
COJIEH.

O6o00611eHne cBeleHn 00 OKcHaax, UX KJIacCU(PUKAIUN U CBOUCTBAX.

['eHeTnyeckue psabpl MeTalga W HeMeraia. ['eHeTnyeckas CBsI3b MEXAY KiaccaMu
HEOPraHMYECKUX BEILECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OrmpeneiaeHre CTeneHe OKHUCICHUS Ul
3JIEMEHTOB, 00Pa3yIOLIMX BELIECTBA Pa3HbIX KJIAcCOB. Peakiium HOHHOro 0OMEHa U OKMCIUTEIbHO-
BOCCTaHOBUTENbHbBIE peaki. OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBJICHUE.

CocraBiieHHEe  ypaBHEHUW  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKUUNA  METOAOM
ANeKTpoHHOro OanaHca. CBOMCTBA MPOCTHIX BELIECTB — METAJIOB M HEMETAIIJIOB, KUCIIOT U COJeH
B CBETE OKHUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

Xumnyeckuii npakTukym 2. CBoiicTBa pacTBOPOB J1€KTPOJIMTOB

1. Pemienue skcriepuMeHTaIbHBIX 3aj1ay.

9 kiace

Pa3nes 1. Beenenne. O0masi XapakTepucTUKa XHMHYECKHX 3JIEMEHTOB H XMMHYECKHX
peakuuii. [lepuoauyeckuii 3axkon u Ilepuoagnueckass cucrema xumMudeckux iemenron /. U.
MenpeJieeBa

XapakTepucTHKa 3JIEMEHTa IO €ro MoJIoKeHHI0 B llepmoandeckoid cUCTEME XUMHYECKHX
snemeHToB JI. . MenneneeBa. CBOMCTBAa OKCHAOB, KUCIOT, OCHOBAHHUI U COJIEM B CBETE TEOPUU
BIEKTPOTUTAYECKON AUCCOIMALIMKN U OKHUCIICHUSI-BOCCTAHOBJICHUA.

[TonsiTHe O TEpPeXOMHBIX dJeMeHTax. AMGOTepHOCTh. [ eHeTHYecKuil psl MEePEeXOqHOTO
AJIEMEHTA.
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[lepuonuueckuii 3akoH u Ilepuoguueckass cuctemMa XuUMHUYecKHX »diemeHToB [[. U.
Meneneesa.

XuMuUecKasi opraHusanus >KMBOM U HEXKMBOW MPUPObl. XUMUUECKUA COCTAB sAJIpa, MAHTUHU
U 3€MHOM KOpbl. XUMHYECKHME OJJIEMEHTBI B KIJIETKAX JKUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTBHI.

O6o0011eHre cBeleHui 0 XUMHUYECKUX peakiusax. Kinaccupukanus XuMudeckiux peakuui mo
Pa3IMYHBIM MPU3HAKAM: «UHUCJIO U COCTaB PEarupyrolux U 00pa3yroIIuXcsl BEIIECTBY, «TEIIOBOM
ahdekT», «HampaBICHUE», «HU3MEHEHUE CTEMEeHEH OKHUCIICHUS JJIEMEHTOB, OOpa3yIONIUX
pearupyroiue BemecTsay, «hasa, «MCnoib30BaHue KaTaau3aTopay.

IlonsiTHE O CKOpPOCTM XHMHMYECKOM peakiuu. @PakTopsl, BIUAOIIHAE HA CKOPOCTh
xumudeckux Pazmen 1.peaknuii. Katanuzarops! u karanu3. UHrHOUTOpEl. AHTHOKCHIAHTHI.

Pasznea 2. Mera/Libl

ITonoxenune ™erauioB B Ilepuogudeckoil cucreMe xXuMuueckux daemeHtoB [ M.
MengeneeBa. Merauinueckass KpUCTAUIMYECKAsT PEIIETKAa U METAJUIMYECKass XUMHUYECKas CBA3b.
O6mue ¢usndeckue cBoiicTBa MeTawioB. CIulaBbl, WX CBOHCTBA M 3HAYCHHE. XHWMHYCCKUC
CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJNEH, @ TAKXKE B CBETE MX IOJIOKEHUS B AIEKTPOXUMHUUYECKOM
psaay HanpsbkeHui Metaninos. Koppo3us meramioB u criocodbl 60ps0bI ¢ Heil. MeTtaisl B pupo/ie.
O61ue cnocoObl UX MOTyYEHUS.

OO0mas XapakTepucTHKA MIEJOYHBIX MeTaNI0B. Metamiel B nipupoje. OOmue crnocoOs
ux nonydyeHusi. Ctpoenue atomoB. lllenouHble MeTaibl — NIPOCThIE BellecTBa. BaxkHeliue
COCIIMHEHHS IICIIOYHBIX METAUIOB — OKCHJBL, THUAPOKCHUABI W COJIU (XJIOPUIBI, KapOOHATHI,
cynb(aThl, HUTPATHI), UX CBOICTBA U IPUMEHEHHE B HApOAHOM Xo3siiicTBe. Kanuitnbie ynoOpeHus.

O0masi xapakTepucTHKAa 3jeMeHTOB riaBHoi moarpynnsl II rpymmbl. Ctpoenue
atomoB. lllenoyHo3eMenbHbIE MeTaIbl — NPOCThIE BellecTBA. BakHellnue COeIUHEHUS
HIEJIOYHO3EMEbHBIX METAJUIOB — OKCHJbI, THAPOKCUJIBI M COJH (XJIOpUbI, KapOOHATHI, HUTPATHI,
cynbdatsl, hocdartsl), UX CBOWCTBA U IPUMEHEHUE B HAPOTHOM XO35HCTBE.

Amomunuii. CtpoeHue atoMa, GU3NYECKUe U XMMHUUYECKHUE CBOMCTBA IMPOCTOrO BEILLECTBA.
CoenvHeHUs aTIOMUHUS — OKCHJ M THUAPOKCUI, X aM(OTEepHBIH xapaktep. BaxHeimue comu
amomunus. [[pumeHeHre aTlftoOMUHUS U €r0 COCTMHEHUM.

Keaezo. Ctpoerne atoma, (pu3MUECKHEe M XHUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psael Fe2+ u Fe3+. Baxueiinme conn sxene3a. 3HaUeHUE JKeJe3a U €ro COeAMHEHUN
JUTSl IPUPO/IBI M HAPOJHOTO XO3SCTBA.

Xumuyeckuii npakTukyMm Nel. CBolicTBa MeTaJUIOB U X COeIMHEHUIT

1. OcymecTBieHne IENOYKH XUMUYECKUX mpeBpamieHuil. 2.ITomyuenue u cBOMCTBa
COCIMHEHHI MeTauioB. 3. PemieHune sKCrepuMEHTANbHBIX 33/1a4 Ha paclio3HaBaHWE U TOJIyYCHHE
COEIMHEHUI METAILIOB.

Pa3znen 3. Hemerasinl

OO6mias xapakTepucTUKa HEMETAJUIOB: TMojoKeHue B [leproanyeckoit cucteMe XUMUUYECKUX
anemeHnToB J[. . MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, DIEKTPOOTpULIATENHHOCTE (D0)
Kak Mepa «HeMETaUIMYHOCTH», psan 0. Kpucraumueckoe CTpOEHHE HEMETAIOB — MPOCTBIX
BelecTB. AitoTponus. @uznueckre cBOMCTBA HeMeTaioB. OTHOCUTENbHOCTh HOHITHI «MeTal»
U «HEMETAILI».

Boxaopoa. [Tonoxenue Bogopoaa B Ilepuoanyeckoii cucreme XuMuueckux 3iaeMeHToB /. U.
MenneneeBa. CTpoeHre aTroMa U MOJIEKYJIbl. DU3HYECKUE W XUMHUYECKHE CBOMCTBA BOJOPOA, €T0
MOJIy4YeHUE U IPUMEHEHHUE.

Bopa. Ctpoenue mMonexynbl. Bonopoanas xumudeckas cBsizb. @U3MUECKUE CBOWCTBA BOJBI.
AHomanuu cBOMCTB BoAbl. ['mapodunbHble M ruApodoOHble BelecTBa. XUMHUYECKHE CBOICTBa
Boabl. KpyroBopor Boabl B mpupoae. Bomoounctka. Anpanus Bonbl. bBBITOBbIE (DUIBTPEIL
MunepanbpHbIe BOJIBI. JJUCTHIUTMpPOBaHHAS BOJIA, €€ TIOJNYYCHHE U IPUMEHEHHE.

OO0mas xapakrepucTuka rajgoreHoB. Ctpoenue atoMoB. [IpocThie BemiecTBa 1 OCHOBHbIE
COCIMHECHHS TaJOTeHOB, WX CBoHcTBa. Kpartkme cBemeHumss o xyope, Opome, (rtope u wuoe.
[IpumeHneHne rajJoreHoB U UX COEAUHEHHU B HAPOJAHOM XO35MCTBE.
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Cepa. CtpoeHue aroma, aJJIOTPOIUs, CBOWCTBA W TPUMEHEHHE POMOWYECKOW CEpBHl.
Oxcuanl cepsl (IV) u (VI), ux nonydyenue, cBoiicta u npuMenenue. CepHasi KMUCIIOTa U €€ COJIM, UX
MPUMEHEHNE B HapOAHOM X03stiicTBe. [Ipon3BOACTBO CepHOM KHUCTOTHI.

A3ot. CtpoeHue aToMa M MOJIEKYJIbl, CBOWCTBA MPOCTOrO BELIECTBA. AMMHUAK, CTPOCHHE,
CBOICTBa, osyueHue u npumeHeHune. Coiar aMMOHUS, UX CBOMCTBa U mpuMeHeHne. OKCuabl a30Ta
(IT) u (IV). A3oTHas KuCJIOTa, €¢ CBOWCTBA M MpuUMeHeHue. HUuTparsl 1 HUTPUTHI, mpobdiemMa ux
COJIEp>KaHUs B CENIbCKOXO3SUCTBEHHON MPOAYKIIMU. A30THBIE YIOOPEHHUS.

®ochop. CrpoeHune aToma, auIOTPOIUs, CBOMCTBa Oenmoro u KpacHoro docdopa, ux
npumenenue. OcHoBHBIE coeauHeHus: okcul dhocdopa (V) u oprodochopHas kuciora, hocdarsl.
docdopublie yroOpeHus.

Yraepoa. CtpoeHne aToma, aJJIOTPOIHUs, CBOMCTBAa MOoAM(UKAIMK, TpuMeHeHHue. OKCHIbI
yraepoxa (II) u (IV), ux cBoiictBa u mpumeHeHue. KapOoHAThI: KalbIUT, COAa, MOTAIl, HX
3HAYEHHUE B MPUPOJIE U KU3HU YETIOBEKa.

Kpemuuii. CtpoeHue aroma, KpUCTAJUIMUECKUH KPEMHHUH, €ro CBOWCTBA U IPUMEHEHHE.
Oxcun xpemuus (IV), ero mnpupomnsie pazHOBHUAHOCTH. CHIIMKAThl. 3HAUY€HHE COEIWHEHUN
KPEMHHS B )KMBOM M HE)KUBOU ITpupojie. IIoHsaTHE O CHIIMKAaTHON TPOMBIILIIIEHHOCTH.

JemouncTpanuu. O6pasiibl raloreHoB — MPOCTHIX BellecTB. B3anMoeiicTBrie rajJoreHoB ¢
HaTpUEM, C allOMUHHEM. BBITeCHEHHE XJOpoM OpomMa WM HOJa W3 PACTBOPOB HX COJICH.
BzaumopeiictBue ceppl ¢ MeTajllaMd, BOJOPOJOM U  KHcIopoaoM. BsaumopeiictBue
KOHUEHTPHUPOBAHHOM a30THON KUCIIOTHI ¢ Mept0. [lormomienue yriieM pacTBOPEHHbBIX BEIIECTB UIIH
ra3oB. BoccranoBnenne Menu u3 ee okcuga yriaem. OOpasibl NPUPOJHBIX COEIMHEHUH XJ0opa,
cepsl, pochopa, yriepona, kpemaus. OOpa3ibl BAXHEHIINX I HAPOTHOTO XO3SIMCTBA CYIb(aToB,
HUTPATOB, KapOoHATOB, pocdaroB. OOpa3Lbl cTEKIa, KEPAMUKH, [IEMEHTA.

Xumnueckuii npaktukym Ne2. CpoiicTBa coelMHEHUI HEMETALJIOB

1. Pemenue skcrnepuMeHTaNbHBIX 3a7ad 1o Teme «lloarpymnma ramoreHoBy. 2. Pemenue
SKCHEepUMEHTANbHBIX 3a1a4 1o Teme «[lonrpymma xucmopoma». 3. Ilomyuenuwe, coOupanue u
pacro3HaBaHUE ra3oB.

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

Ilepuonuueckuii 3akoH u Ilepuoguueckas cucreMa XuMHYECKHX dieMmeHToB [[. WM.
MenneneeBa. PU3MUECKUN CMBICI MOPSAKOBOTO HOMEpA AJIEMEHTA, HOMEPOB MEPHOJA U TPYIIIHL.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB RJIEMEHTOB M UX COCIMHEHUN B IEPHOJaX U IPyHIax B CBETE
MPEACTABJICHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HAYEHUE TIEPUOUIECKOTO 3aKOHA.

Bubl XuMHUYECKHUX CBSI3€ M TUIIbI KPUCTAJUIMUECKUX peleTokK. B3auMocBs3b cTpoeHus u
CBOWCTB BEILECTB.

Knaccudukanus XUMHUYECKUX peaklMid MO pa3IUYHbIM MpU3HAKaM (YHCIO M COCTaB
pearupyromux 1 oOpa3yroIUXCcsl BEHISCTB; HAJIMUWE TpaHUIbl pasfena (a3; TeroBoil 3ddexT;
W3MEHEHUE CTENeHEel OKMCIEHHUS aTOMOB; MCIOJIb30BAaHUE KaTalM3aTopa; HaIlpaBJIEeHUE
npotekanus). CKOpPOCTh XUMHUYECKHX peakiui 1 (akTopsl, Biusionme Ha Hee. OOpaTHUMOCTh
XUMHYECKHUX PEaKIHii U CIOCOOBI CMEIIEHUSI XUMUYECKOTO PABHOBECHSL.

[IpocTeie W cioXHBIE BemecTBa. MeTaibl 1 HEMETAIUIbl. [ €HeTHYeCKue psaabl MeTaia,
HEMeTalljla U nmepexoaHoro Metaaa. OKCUABI U TUAPOKCUIIBI (OCHOBAHUS, KUCIOTHI, aM(OTepHBIE
THAPOKCHIBI), cou. VX cocTaB, kiaccudukanus U oOIIHe XUMUIECKHE CBOMCTBA B CBETE€ TEOPHUH
AJIEKTPOJIUTUYECKON AUCCOLUALINH.
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TemaTnyeckoe NJIaHUPOBaHNE Y4eOHOI0 PeIMeTa

Ne Conep:kanue NporpaMMHOro MaTepuajia KoanuyecTBO
4acoB
8 kJjace
1 ATOMBI XUMUYECKHUX 3JIEMEHTOB. 8
2 | TIpoctsie BemecTBa 7
3 CTpoeHne XUMHYECKHX JICMEHTOB 14
4 W3MeHeHus1, IPOUCXOASIIUE C BELIECTBAMU 15
5 Xumuueckuit npaktukym Nel 2
6 PactBopenue. PactBopbl. CBOMCTBA pacCTBOPOB AJIEKTPOJIUTOB 20
7 XUMHYECKUH TPAaKTUKYM Ne2 2
Uroro 68
9 kuacc
1 OO61mas xapakTepucTUKa XUMHUECKUX 3JIEMEHTOB M XUMUYECKUX PEeaKInui 9
2 Mertannsl (Xumuueckuit npaktukym Nel) 16
3 Hewmetamnsl (Xumuueckuit mpaktukym No2) 30
4 O060011eHre 3HAHUH 110 XUMUHU 11
Hroro 66
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