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1. MnaHupyemble pe3yabTaTbl OCBOEHUA y4eb6HOro npeamera

[To 3aBepiIeHUIO Kypca XHMHH Ha 3Tare OCHOBHOTO 00IIIero 00pa30BaHUs BBITYCKHUKH
OCHOBHOI1 IIKOJIbI JOJKHBI OBJAJIETh CICIYIOIUMHU Pe3yIbTaTaMU:

1. JInuHOCTHBIE Pe3yJIbTATHI:

0CO3HaHUe CBOEW HTHUYECKOM IPUHAIJICKHOCTH, 3HAHME HCTOPUU XUMHUH U
BKJIa/Ia POCCUMCKON XMMUYECKON HAYKU B MUPOBYIO XUMHIO;

¢opmuposanue OTBETCTBEHHOI'O OTHOIIEHUS K MO3HAHUIO XUMHH; T'OTOBHOCTH
U CIIOCOOHOCTH yYalMXCs K CaMOPa3BUTHIO M €aMOOOpa30BAaHUIO HAa OCHOBE
U3YyYeHHBIX (PAKTOB, 3aKOHOB H TEOPHA XHMHH; OCO3HAHHOTO BBIOOpA
U TIOCTPOECHNE UHIUBUYyaJIbHON 00pa30BaTeIbHON TPACKTOPUH;

popmuposanue NENOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA, HEOThEMIIEMO
4acTbIO KOTOPOU SABJISIETCS XMMHUYECKasi KAPTUHA MUPA;

o61adeHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUS HAyKU
1 OOILECTBEHHOM MPAKTUKH, B TOM YHCIIE U XUMUUYECKHM;

0C80eHuUe COLUUAIBHBIX HOPM, IPaBWJI MOBEICHUS, pojield M (OopM COLUAIBHON
KU3HM B COLMYME, IPUPOJAE M YaCTHOM XU3HM Ha OCHOBE JKOJIOTMYECKON
KYJIBTYpbl U 0€30MacHOro oOpalieHus ¢ BeIeCTBaMU U MaTepUaIaMu;
@opmuposanue  KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  OOIIEHWH  CO
CBEpCTHMKAaMHM M B3pOCIBIMH B Ipolecce 0o0pa3oBaTelbHON, OOIIECTBEHHO
[I0JIE3HOM,  y4yeOHO-UCCIIEIOBATEIbCKOM, TBOPYECKOW U  JIPYyrUX  BHJIOB
ACATCIIbHOCTH, CBA3aHHBIX C XUMHEH.

2. MeranpeaMeTHbIe Pe3yJabTAaThI:

onpedenenue 1eneil COOCTBEHHOTO OOydYeHUs, TOCTAHOBKA W (HOPMYIHPOBAHKE
JUIst ce0sl HOBBIX 3a/1ad4;

naaHupoeaHue MyTel JTOCTUKEHUS KeJaeMOro pe3yibTara o0y4yeHHs XUMUU Kak
TEOPETUYECKOI'0, TAK U HKCIIEPUMEHTAIILHOTO XapaKTepa;

coommueceHue CBOUX ACUCTBUI C IUIAHUPYEMBIMH PE3YJIbTaTaAMHU, OCYUYeCmENeHUe
KOHTPOJSI CBOEH JeATENbHOCTH B IPOLIECCe JOCTHXKEHHUS pe3ynbTara,
onpedenenue  CIOCOOOB  JIeHCTBMH  NpU  BHINOJIHEHUH  JaOOPATOPHBIX
U IPAKTHUUYECKUX paboOT B COOTBETCTBUH C MTPaBUJIaMU TEXHUKH 0€30MaCHOCTH;
onpeodenerue UCTOUHUKOB XUMHUYECKOW MH(POpPMALIMH, MOJIyYeHHE U aHaJIu3 e€,
co3/1aHre UH(POPMAIITMOHHOTO IPOAYKTA U €r0 MPEe3eHTaUs;

UCNoIb306aHUe OCHOBHBIX WHTEIUIEKTYaJbHBIX OIEpallMii: aHalu3a U CUHTE3a,
CpPaBHEHMsI M CHUCTEMaTH3allMM, OOOOINEHHs U KOHKPETU3ALMH, 6blAGleHUe
MIPUYMHHO-CJIEICTBEHHBIX CBA3€M U nocmpoenue JOTHUECKOTO PACCYKIEHUS
Y YMO3aKJIIOUeHHs! (MHAYKTUBHOTO, JIETyKTUBHOTO U 10 aHAJIOTHH) HAa MaTepuae
€CTECTBEHHO-HAYYHOI'O COJIEPKaHUs;

YMeHue CO3/1aBaTh, MPUMEHSTh U MPeoOpa30BbIBATh 3HAKU U CUMBOJIBI, MOJIENIN U
CXEMBI JJIs pelIeHus] y4eOHBIX U O3HABATENbHBIX 33/1a4;

¢opmuposanue v pazgumue 3KOIOTMUECKOTO MBIIIUIEHUS, YMEHUE IPUMEHSTH €r0
B MTO3HABATEJILHOM, KOMMYHUKaTUBHOM, COLIMAIbHOU MIPaKTUKE
U IpoecCHOHANbHOM OpUEHTAlINY;

2enepupoganue WIEH W ONpEAENCHHE CPEICTB, HEOOXOAMMBIX Ui HUX
peanu3arum.

3. IlpeamMeTHbBIE Pe3yabTATHI:

yMeHue 0003HAYATh XUMUYECKUE JICMEHTHI, Ha3bIBaTh UX M XapaKTepPU30BaTh Ha
OCHOBE M0JI0’KeHUs B iepuoandeckoun cucreme 1. 1. Menneneesa;



@opmyruposanue U3y4eHHBIX TOHSATHIA: BELIECTBO, XUMHUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJa, WOH, KaTHOH, aHMOH, MPOCTOE U CJI0KHOE BEIIECTBO, XUMHUYECKas
peakius, BUAbl XUMUYECKUX PEAKIUN U T. I1.;

onpedeneHue 10 GopMysiaM COCTaBa HEOPTaHUYECKUX U OPTraHUYECKUX BEIECTB,
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB HJIM CTETICHU UX OKUCIICHHUS,
nonumanue WHGOPMAIMM, KOTOPYIO HECYT XHUMHYECKHE 3HAKH, (OPMYIIBI
Y YpaBHEHUS;

YMeHue Kiaccuguyuposams NpoCcThie (METAILIIBI, HEMETAUIBI, OJIAarOPOAHbBIE T'a3bl)
U cloXHble (OMHApHBIE COEAUHEHHs, B TOM YHCIE W OKCHIbI, a Takxke

THJIPOKCUIBI — KHUCJIOTBI, OCHOBaHUs, aM(pOTEPHBIC THAPOKCUIBI — U COJIH)
BEIIECTBA;
Gopmyruposanue  TEPUOTUYECKOTO  3aKOHA,  0OBACHeHue  CTPYKTYPHI

v uHpOpMAIUU, KOTOPYIO HECET TMepUuoauYecKass CHCTeMa XUMHUYECKHX
anemenToB /. 1. Menpeneesa, packpvimue 3Ha4€HUS IEPUOJNUECKOTO 3aKOHA;
VMeHue Xapaxkmepuzo8ams CTPOSHUE BEIIECTBA — BHJbl XMMHUYECKHX CBS3EH
Y TUITBI KPUCTAUTHYECKUX PEIIETOK;

onucaxue CTPOCHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB C MOPSIAKOBBIMU HOMEpPaMHU
1—20 u 26, omobpasicenue ux C IOMOIIBIO CXEM;

cocmasnerue HOpMyN OKCHIOB XUMUYECKUX 3JIEMEHTOB M COOTBETCTBYIOIIUX UM
THIPOKCHJIOB;

Hanucanue CTPYKTYPHBIX (OPMYT MOJICKYJSPHBIX COCTUHEHHH U (OPMYITBHBIX
SIMHUI] HOHHBIX COCAMHCHHIA 10 BAaJCHTHOCTH, CTEIICHU OKHCIICHUS WIH 3apsry
HOHOB;

YMeHue @opmynupoeams OCHOBHBIC 3aKOHBI XHMHHU: TIOCTOSHCTBA COCTaBa
BEIIECTB MOJICKYJIIPHOTO CTPOCHHUS, COXPAHCHHS MAaCChl BEIECTB, 3aKOH
ABorajipo;

YMeHue opmynupoeams OCHOBHBIE TOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YUSHHS
1 TCOPHUH JICKTPOITUTHYECKON TUCCOIHUAIINH;

onpedeiieHue TIPU3HAKOB, YCIOBUN MPOTEKAHUS W MPEKPAIICHUS XUMHYECKUX
peakuuii;

cocmasnenue MOJIEKYJISIPHBIX ypaBHEHUI XUMHUYECKHIX peaxIui,
MOATBEPKAAIOIUX  OOIIMEe XWMHUYECKHE CBOMCTBA OCHOBHBIX  KJIaCCOB
HEOPraHMYECKUX BEIIECTB U OTPAKAIOIINX CBSI3U MEXKY KIIaCCaMU COSIMHEHHIA;
cocmasienue YpaBHCHHUH PEaKIUi C y9acTHEM DJIEKTPOJIMTOB TAKKE€ B MOHHOMU
opme;

onpedeieHue TIO XUMUYECCKHUM YpPaBHCHHUSAM TPHHAIUICKHOCTH  PEAKIUI
K ONIPEICIIEHHOMY TUITY WU BUJLY;

cocmaeneHue  ypaBHEHUW  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  pEaKIUil
C TIOMOIIIBIO METO/1a IIEKTPOHHOTO OallaHca;

npumeHenue TIOHITHH «OKUCIICHUE» M «BOCCTAHOBJICHHE)» JIJIS XapaKTEPUCTHKU
XUMHYECKHX CBOWCTB BEIECTB;

onpedeiieHue C TIOMOIIBIO KAYECTBEHHBIX pEaKIUd XIJIOpua-, cyibdar-
1 KapOOHAT-aHMOHOB U KATHOHA aMMOHUS B PacTBOPE;

00vsiCHeHUe BIUSTHUS PA3IMIHBIX (aKTOPOB HA CKOPOCTh XUMHUECKUX PEAKIIHI;
VMeHue  Xxapakmepuzoéamb — TIOJOKEHHE  METAIOB M HEMETaJlIoB
B MIEPHOJNYECKONH CHUCTEME JJIEMEHTOB, CTPOCHHE WX aTOMOB M KPHCTaJUIOB,
obmiue Gu3uveckre n XUMHISCKHUE CBOMCTBA,

00bsicHeHue  MHOTOOOpa3usi TPOCTBHIX  BEIIECTB  SBJICHHEM  aJUIOTPOMUU
C YKa3aHHeM e€ MIPUUNH;



— ycmawosleHue  Pa3NWYMA  TUAPO-,  MHPO- U DIEKTPOMETAJLTYPrUHU
U WITIOCMPUPOBaHue STHX PA3MYAN MPUMEPAMU TPOMBIIUICHHBIX CIIOCOO0B
MOJIyYEHUSI METAILJIOB;

—  ymenue doasams 00IIyI0 XapakTepucTuky 3yemeHToB |, I, VIIA rpynm, a Takxe
BOJIOpOJIa, KHCIOpoAa, a3oTa, cepbl, ¢Gocdopa, yriepoma, KpeMHHUS H
00pa30BaHHBIX UMHU IMPOCTHIX BEIIECTB U BAXKHEUIINX COCAMHEHMI (CTpPOCHUE,
HaXOXJCHHE B MPUPOJIC, TOJTy4YeHUE, (U3NYECKHE M XHMHUYCCKHE CBOMCTBA,
IIPUMEHEHHUE);

—  yMeHue Onuchl8ams KOPPO3HUI0 METAJUIOB M CITOCOOBI 3aIIUTHI OT HEE;

—  yMeHue npouzeo0ums XUMHUYECKHUE pAacyE€Thl C HCHOJIb30BAHUEM ITOHATHH
«MaccoBasi JIOJII BEIIECTBA B CMECH», «KOJHYECTBO BEIIECTBA», «MOJISIPHBIN
00BEM» TI0 opMyIaM U YpaBHEHHSIM PEAKIUiL;

— oOnucamue CBOWCTB W TIPAKTUYECKOTO 3HAYCHHS W3YYCHHBIX OPTaHUYECKUX
BEIIICCTB;

— @vinoiHeHue OOO3HAUYEHHBIX B MPOTpaMMe SKCIIEPUMEHTOB, pPACHO3HABAHUE
HEOPTaHMYECKUX BEIIECTB MO0 COOTBETCTBYIOIIMM IPU3HAKAM;

— cobnodenue TpaBW  Oe30macHOM  pabOTBI B XMMHUYECKOM  KaOMHETE
(;1aboparopumn).

BbinmyckHuUK HayuyuTCs

. 3HAMb (NOHUMAMD).

— XHMMHYECKYI0 CHMBOJIMKY: 3HAaKM XMMHUYECKHUX 3JIEMEHTOB, (OPMYJIbl XUMHUYECKUX
BELIECTB, YPAaBHEHUS XUMHUECKUX PEAKIIMIA;

— BaXHEHIINE XHWMHUYECKUE IIOHATHUS: BEILECTBO, XMMHYECKHH DIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJISIPHAsE MacChl, MOH, KATHOH, aHUOH, XUMUYECKasi
CBsI3b, JJIEKTPOOTPULIATEIBLHOCTD, BaJICHTHOCTD, CTENIEHb OKUCIICHUS,

MOJIb, MOJISIPHAsi Macca, MOJISIPHBIM 00BEM, pacTBOPBI, JIEKTPOJIUTHI U HEIJIEKTPOIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALMSA,  OKUCINTENb M BOCCTAHOBUTENb,  OKUCIEHHE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(PQEeKT peakiuu, OCHOBHBIC THIIBI PEaKIUi B HEOPTaHHMYECKOU
XUMUH;

— (OpMyIMpPOBKM OCHOBHBIX 3aKOHOB M TEOpUH XHMHUU: ATOMHO-MOJIEKYJISPHOTO
YUEHUS; 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa BELIECTB, ABOrajipo;
nepuoanueckoro 3akoHa J[. M. MenneneeBa; Teopun CTpOEHHUS aroMa M YYEHHUS O CTPOCHHH
BELIECTBA; TEOPUU NIEKTPOJIUTUYECKON JUCCOLUALIMHN U YUEHUS O XMMUYECKON PEaKIINH;

. HA3bI6AMDb:

— XUMHYECKHE JIEMEHTHI;

— COEIMHEHUS NU3YYEHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB;

— OpraHMyYecKHe BELIeCTBa M0 UX (popmyne: MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, METaHOM,
ATaHOJ, NINLEPHH, YKCYCHAas KHCIIOTA, TIII0K03a, Caxapo3a;

° 00bACHAMD.

— (U3NYECKUN CMBICI aTOMHOTrO (MOPSIIKOBOrO) HOMEpAa XUMHUYECKOrO 3JIEMEHTa,
HOMeEpa Ipylisl U nepruosaa B nepuogudeckon cucreme [1. M. MenneneeBa, K KOTOPbIM 2JIEMEHT
MPUHAJJIEKUT;

— 3aKOHOMEpPHOCTH M3MEHEHMsI CTPOCHMsI aTOMOB, CBOMICTB JJIEMEHTOB B Ipejaenax
MalbIX MEpPUOJOB M A-Tpynm, a TakKe CBONCTB 00pa3yeMbIX MMM BBICIIUX OKCHIOB U
TUAPOKCHUIOB;

— CYILIHOCTH IPOIIECCa 3JIEKTPOIUTHUECKON AUCCOIUAIIMY U PEaKIii HOHHOTO 0OMEHa;

o xapakxmepuzoeamo:

— XUMHYECKHE D3JEMEHTHI (0T BOAOPOJA A0 KalblUs) HAa OCHOBE X IOJOXKEHUS
B IIEpUOANYECKON cuctemMe xumuueckux dnemeHtoB JI. M. MenneneeBa u ocoGeHHOCTEMN
CTPOEHUS UX aTOMOB;



— B3aMMOCBA3b MCXKAY COCTaBOM, CTPOCHUCM U CBOMCTBaMH HCOPTaHNYCCKUX BCIICCTB,
— XHMMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOpPraHN4YCCKUX BCHICCTB (HpOCTI)IX

BEIIECTB — METAJIOB W HEMETAJIOB, COCAMHEHHUH —— OKCHJIOB, KHCJIOT, OCHOBaHHIA,
aM(OTEPHBIX OKCUJIOB U THAPOKCHIIOB, COJICH);
. onpeoensimy.

— COCTaB BeLIECTB 10 ux hopmynam;

— BQJICHTHOCTb U CTEIIEHU OKUCIICHUS 3JIEMEHTOB B COCIMHECHNY;

— BH/JIbl XUMUYECKOH CBSI3H B COCIMHEHUSX;

— TUIIBI KPUCTAJUIMYECKUX PEIIETOK TBEPABIX BEIIECTB;

— HNPUHAAJIEKHOCTD BEILECTB K ONPEACIEHHOMY KJIacCy COCIUHECHM;

— TUIIBI XUMUYECKUX PEAKLUH;

— BO3MOXHOCTb IPOTEKAHMsI peaKIii HOHHOTro 0OMeHa;

o COCMasAmy.

— CXEMBbI CTPOEHHUs aTOMOB IIEPBBIX [BAJLATU IEMEHTOB NEPUOIUYECKON cUCTEMBI /.
W. Menpeneena;

— (opMyJIBI HEOPTraHUYECKUX COSAMHEHUI N3YUYEeHHBIX KJIACCOB BEILECTB;

— YPaBHEHHsI XUMUYECKHUX PEAKIIHUI, B TOM YHCJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
IIOMOILBIO METO/1A DIIEKTPOHHOI 0 OanaHca;

. besonacro obpawamucsi:
C XUMHYECKOW TOCY 101 U JIAOOPaTOPHBIM 000PYA0BaHUEM;
. nPOBOOUMb XUMUYECKULL IKCHEPUMEHTN.:

— NOATBEPAKIAAIOIINI XUMUYECKUI COCTAaB HEOPraHUYECKUX COEAUHEHHUI;

— TMOATBEPKIAIINNA XMUMHYECKHE CBOWCTBA HU3YYEHHBIX KJIACCOB HEOPTraHUYECKUX
BCIICCTB;

— M0 TIONyYEHUI0, COOMPAHUIO U PACIIO3HABAHHIO Ta3000pa3HbIX BEIIECTB (KUCIOPO/a,
BOJIOpPO/Ia, YTIIEKHUCIIOTO ra3a, aMMHUaKa);

— TI0 OTIPEAENICHUIO XJIOPH-, Cylb(]aT-, KapOOHAT-UOHOB 1 MOHA AMMOHHS C TIOMOIIBIO
Ka4ueCTBEHHBIX PEAKIU;

° BLIYUCTIAMD .

— MacCOBYIO JIOJIF0 XUMHYECKOT0 AJIeMEHTa M0 (hOpMyJie COeTMHEHUS;

— MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

— Maccy OCHOBHOTO BELIECTBA MO U3BECTHOW MACCOBOM J0JU MPUMECEH;

— 00BEMHYIO JOJTI0 KOMIIOHEHTA Ta30BOM CMECH;

— KOJHMYECTBO BEIECTBA, OOBbEM WM MacCy BEIIECTBa IO KOJIWYECTBY BEIIECTBA,
00BEMY WIJIH Macce peareHTOB, WM MPOJTYKTOB PEaKIINH;

° UCNONbL306aMb  NPUOOPEmEnHbIe  3HAHUS U YMEHUs 6  NPAaKmudeckoll
0esamenlbHOCMU U NOECEOHEBHOU HCUZHU:

— it 6€301acHOTO OOpallleHus C BEIECTBAMHU U MaTepuaiaMu B TTOBCEIHEBHOMN KU3HU
Y TPaMOTHOTO OKa3aHHs MEPBOM MOMOIIM MPU 05KOraX KUCIOTAMHU U IEI0YaAMU;

— 17151 OOBSCHEHUS OTJIETBHBIX (DAKTOB M MPUPOIHBIX SIBJICHUMH;

— JUISL KPUTUYIECKOM OIIEHKU HH(OPMAIIHH O BEIIECTBAX, UCIIOIb3yEMBIX B OBITY.

BpInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS

o XapakTepu3oBaThb OCHOBHBIE METOJbl TO3HAHUS XMMHUYECKUX OOBEKTOB:
HaOJr0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJICIIUPOBAHHE;
. pa3ianyaTh XUMUYECKHUE OOBEKTHI (B CTATUKE):

— XHMHYECKHE DJIEMEHTHI ¥ TIPOCTHIC BEIIECTBA;

— METaJIJIbl U HEMETAJIJIbl U XapaKTepPU30BaTh OTHOCUTEIBHOCTb MPUHAICKHOCTH TaKUX
00BEKTOB K TOW WJIM WHOU TPYIIIIE;

— OpPraHMYECKUE U HEOPTaHMYECKUE COECIMHEHHS;

—  TUIPOKCUABI  (KHCIOPOJCOAEpKAIINe KHUCIOTHl, OCHOBaHHS, amM(pOTepHbIS
TUAPOKCHUIBI);



— OKcHUIbBl HeconeoOpasywomme U coleoOpasymommue (KUCIOTHBIE, OCHOBHEIE,
amdoTepHbIC);

— BAJICHTHOCTH U CTETIEHb OKUCIICHUS;

— CHCTEMaTHYEeCKHE U TPUBUAJIbHBIE TEPMUHBI XUMHUECKOW HOMEHKJIATYPBI;

— 3HAKOBYIO CHCTEMY B XUMHH (3HaKM W (OPMYJIbI, MHAEKCH U KO3(P(PUIHECHTHI,
CTPYKTYPHBIE M MOJIEKYJISIpHbIE (DOPMYJIbI, MOJIEKYJSPHbIE M HOHHBIC YpaBHEHMs pEaKIUi,
NOJHBIE M COKpAaIIEHHBIE HMOHHBIC YPAaBHEHHMS PpEaKIUi, TEPMOXUMHUYECKHUE YypaBHEHHS,
0003HauEHMsI CTEIIEHU OKUCIICHUS U 3apsAa HOHA B GOPMYJe XMMUYECKOTO COSIUHEHMS);

. pa3ianyaTh XUMUYECKUE OOBEKTHI (B AUHAMUKE):

— (u3nYecKue ¥ XUMHUYECKUE CTOPOHBI IIPOLIECCOB PACTBOPEHUS M JUCCOLMALINY;

— OKHCIUTEIHHO-BOCCTAHOBUTENbHBIC PEaKIIUH U PEaKLIMi OOMEHa;

— CXEMBI U YPaBHEHUS] XUMHUECKUX PEaKLUH;

o COOTHOCHTb:

— DK30TEPMHUECKUE PEAKIINU U PEaKI[H TOPECHUS;

— KaTaJITUYECKUe U (PepMEHTATUBHBIEC PEAKLIUY;

— METaJll, OCHOBHBIM OKCHJI, OCHOBAaHHUE, COJIb;

— HEeMeTaJlJl, KUCJIOTHBIN OKCUJ, KUCIIOTa, COJb;

— CTpPOEHHE aroMma, BHUJ XWUMHYECKOW CBS3M, THI KPHUCTALIMYECKOW PpEIETKH
U (U3MUECKue CBOMCTBA BEIIECTBA;

— HaAXOJKJCHUE 3JIEMEHTOB B MIPUPOJIE U IPOMBIIIICHHBIE CIIOCOOBI MX MOIYYCHUS;

— HE00X0AMMOCTh XMMHUYECKOT0 MPOU3BOJICTBA U TPEOOBAHUM K OXpaHE OKpY’Karolien
Cpenpl;

— HEOOXOIUMOCTbh IPUMEHEHUSI COBPEMEHHBIX BEIIECTB U MAaTE€pPUalOB U TPeOOBAaHUM K
37I0POBBECOEPEIKEHUIO;

o BBIJIBUT'ATh U 3KCIIEPUMEHTAILHO MPOBEPATh MMIIOTE3bl O XUMUUYECKUX CBOMCTBAX
BEIIECTB HAa OCHOBE HX COCTaBa, CTPOCHUS M IPHHAUICKHOCTH K ONPENEIEHHOMY KIIAcCy
(rpymie) BelecTB;

o IIPOrHO3UPOBATh CIOCOOHOCTh BEIIECTBA MPOSBIATh OKHUCIMTENIbHbBIE WM
BOCCTAHOBUTEJIbHBIE CBOMCTBA C y4€TOM CTENEHEW OKMCJICHHS 3JEMEHTOB, BXOJAAILIMX B €ro
COCTaB, a TAK)XE MPOJTYKTOB COOTBETCTBYIOIIUX OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKITHIA;

L4 COCTaBJIAATb  YPABHCHUSA peaKLII/Iﬁ C y4JaCTUEM  THUIHUYHBIX OKHUCIIUTEIIEH
1 BOCCTAaHOBHTEJIEH HA OCHOBE QJICKTPOHHOT'O 6aJ1cha;
L4 OnpeaAcIsATb BO3MOXHOCTE HPOTECKAHHUA XHUMHUYCCKHX peaKHI/IfI Ha OCHOBEC

SJICKTPOXUMHYCCKOTO paaa HaprI)KeHI/Iﬁ METaJJIOB, paaa QJICKTPOOTPHULIATCIbHOCTH
HEMETAIJIOB, TAOIHUIBI PACTBOPUMOCTH U YUETa YCIOBUI MPOBEACHUS PEAKIIUil;

. IPOBOAMTH PAcU€Thl IO XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM:

— JJIs1 BBIBOAA (1)0pMy.]'[I>I COCAMHECHMUS 110 MAaCCOBBIM 0OJIAM 3JIEMCHTOB,

— JUIsI IPUTOTOBIIEHUSI PACTBOPA C UCTOIB30BAHUEM KPHUCTAJUIOTHIPATOB;

— IJId HaXOXICHHA J0JIM BbIXOJa MPOAYKTa pC€aKIWM MO0 OTHOIICHHUIO K TCOPETHUYCCKHU
BO3MOXKHOMY;;

— ¢ UcToap30BanueM npasuiia ['eit-Jlroccaka 06 00BEMHBIX COOTHOIIEHUSX TA30B;

— C UCTIOJb30BAaHUEM TOHATUH «KMOJbY, «MMOJIbY, «IUCIIO ABOTaApPOY;

— 110 TCPMOXUMHUYCCKUM YPAaBHCHUAM PCAKIIHNU,

o MPOBOAWTh XWMHUYECKUH OKCIEPUMEHT C HEYKOCHUTEIbHBIM COONIOICHUEM
MPaBUJI TEXHUKH 0€30MacHOCTH:

— TI0 YCTAaHOBJICHHUIO KA4ECTBEHHOT'O ¥ KOJMUYECTBEHHOTO COCTAaBa COSTMHEHNS,

— MIPH BBIMIOJIHEHUH UCCIIE0BATEIBCKOTO MPOCKTA;

— B JJOMAIlIHUX YCJIOBUAX,

o UCIIONIb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIETCHIIMH JJi BBIMOJIHEHUS
MIPOEKTOB M Y4EOHO-HUCCIEAOBATEIILCKUX Pa0OT MO W3YYEHHUIO CBOWCTB, CIIOCOOOB MOMYYEHUS U
pacro3HaHUs BEIECTB;



° onpeaAciisiTb  HUCTOYHUKU XUMHYECKOM I/IH(l)OpMaI_[I/II/I, NpeaACTaBJIATL CHHUCOK
UH(QOPMAIIMOHHBIX PECYypcoB, B TOM 4HCJIE€ W HAa WHOCTPAHHOM S3BIKE, TOTOBUTH
UH(POPMALIMOHHBIA TPOAYKT U MIPE3EHTOBATH €T0;

J O00BEKTUBHO OIICHMBATh MH(OPMALIMIO O BEMIECTBAX W XMMHYECKUX Hpoleccax,
KPUTHUYECKH OTHOCHTCS K TICEBIOHAYYHOH WHGOpPManuH, HeT0OpPOCOBECTHOM peKiame B
CpeACTBax MaccoBOi nHpopMaIumy;

J CO3J1aBaTh MOJICJIN M CXEMBI JUIS PEICHHs y4eOHBIX U MO3HABATEIBHBIX 33/1a4.



2. CoaepxaHue y4eOHOIo nmpeamera
8 KIIACC

HavanbHble NOHATHS U 3AKOHBI XUMHUH

Tena u BemectBa. CBOMCTBa BeUIECTB. DTaJOHHBbIC (PU3NUYECKHUE CBOWCTBA BEIIECTB.
Martepuansl 1 MaTepuagoBeieHue. Poiib XUMUM B ®U3HU COBPEMEHHOTO o0miecTBa. OTHOIIEHHE
o0rmIecTBa K XUMHUH: XeMopmIus 1 xemMopoOusi.

Meroapl u3ydenuss xumuu. HaOmromenwe. DkcnepuMmeHT MopenupoBanue. Mojenu
MaTepuaibHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

l'azpr. XKunkoctu. Tsépaple BewmecTBa. B3auMHble nepexonbl MEXIy arperaTHbIMHU
COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOimmanus) u aecyOauManusi, KOHISHCAlUs U UCIapeHue,
KPUCTAJUIU3aLHUs U [IJIABJICHUE.

dusnyeckue aBiaeHud. YucTble BENECTBA U CMECH. | OMOrE€HHbIE U TE€TEPOTrCHHBIE CMECH.
Cmecu razoo0pasnble, xujkue u TBEpAbIC. CrocOObl pa3fesieHus CMeceil: MeperoHka, Wiu
TUCTWUIALMS,  OTCTaWBaHWe, (UIbTpOBaHME,  KPHUCTAUIM3AIMs WO  BBIIApUBAHUE.
Xpomarorpadus. [Ipumenenue 3Tux cnocoboB B 1a00PaTOPHOI MPAKTHKE, HA TPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DSJIEMEHTBl. ATOMBI U MoOJIeKyJdbl. [IpocTble W ClOXHBIE BellEeCTBa.
AmoTponust Ha npuMepe Kuciopoaa. OCHOBHbBIE MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
Hownsl. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.

3Haku (CHUMBOJIBI) XUMHUYECKHX 3JeMEHTOB. WH}opmanms, KOTOpYIO HECyT 3HaKd
XUMUYECKUX 3JEMEHTOB. OTHUMOJIOTMSI HAa3BaHUW HEKOTOPBIX XUMHUYECKHUX 3IIEMEHTOB.
[lepuoaunueckas tabnuua xumuueckux anemeHToB Jl. M. MenneneeBa: KOpOTKONEPUOIHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproast u rpynnsl. [ maBHas u moOoYHas MOATPYIIBL, WIH A- U
b-rpynnsl. OTHOCUTENIbHAS ATOMHAs Macca.

Xumuyeckue Gopmynsl. Muaexcel u koapdunueHTsl. OTHOCUTENbHAS MOJEKYISpHas
macca. MaccoBast 10JI1 XUMHUYECKOTO 3JI€MEHTa B coeAnHeHuH. MHbopManus, KOTOPYIO HECyT
XUMHUYECKHE (DOPMYIIBIL.

Banentrocts. CrpykrypHble (OpMYyNIbl. XWUMHYECKHE OSJEMEHTHI C MMOCTOSHHOW H
MEPEMEHHOI BaJICHTHOCTHIO. BhIBOJ (hopMyInbl coequHeHHs 1O BalieHTHOCTH. OmpeneneHue
BAJEHTHOCTH XUMHUYECKOro 7yieMeHTa 1o ¢opMmyne BemectBa. CocTaBieHHe Ha3BaHUMN
COCIMHEHUH, COCTOSIIIMX W3 JBYX XHMHMUYECKHX OJJIEMEHTOB, II0 BAJEHTHOCTH. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB.

XuMHueckue peakiuu. PeareHTsl W mOpoAykTel peakuuu. [Ipu3Haku XUMHUYECKUX
peakuuid. YcioBus HMX NpOTEKaHUs U INpekpaiieHus. Peakuuy ropeHus. DK30T€pMHUECKHE U
DHAOTEPMHUUYECKNE PEAKIIUH.

3aKOH COXpaHEHHs MaccChl BEIIECTB. XUMUUeckue ypaBHeHUs. COCTaBIEHHE XUMUYECKUX
ypaBHeHMH. THpOpMaILus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Krnaccudpukanys XuMHU4eCKHX peakiuil 0 COCTaBy U YHUCIy PEareHTOB U IMPOJYKTOB.
Tumnbl XUMUYECKHUX peakuui. Peaknmu coeluMHEHMs, pas3/IOKEHUs, 3aMelleHHs M OOMEHa.
KaranusaTops! u kaTanms.

JdemoncTpanuu
Konnekuust MmarepuanoB v U31€IUI U3 HUX.

Monenu, ucrosib3yeMble Ha ypokax (hu3uKu, OnosIoruu u reorpaduu.

OO6BbEMHBIE U IApOCTEPKHEBBIE MOJIETH HEKOTOPHIX XMMHUECKUX BEIIECTB.
Monenu KpUCTaNINYECKUX PEIIETOK.

Cobupanue npudopa JiIsl MOTyYeHUs ra3a U MpoBepKa ero repMeTUYHOCTH.
ArperaTHbl€ COCTOSTHUS BOJIBI.

Pa3nenenne AByX HECMEIIMBAIOLIMXCSA KHUAKOCTEH € IOMOIIBIO JIEIUTEIbHOU
BOPOHKH.

Juctunnarop u ero padbora.

J VYcranoBka 1715 GuiIbTpoBaHUs U €€ paboTa.



. YcranoBKa JUIs1 BRITApUBaHUS U €€ padorTa.

. Mopenu aJToTpOHBIX MOIU(PUKAIIMNA YTIIEpOia U CEPHI.
. [Toptpetsl U. . bepuenunyca u JI. 1. Menaeneena.
J KopoTtkonepuoauslii 1 IIMHHONEPUOJHBIA BapUAHTBl NEPUOAUYECKON CHCTEMBI

. . Menpeneena.

. KoHcTpynpoBanue mapocTepKHEBbIX MOJIETIEH MOJIEKYJI.

. Annapar Kunna.

o Pasnoxxenne GmxpoMara aMMOHUS.

. [Toptpetst M. B. JlomonocoBa u A. JI. JIaBya3sbe.

J OnbIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MAacChl BEILIECTB.

J I'openne ¢ocdopa, pacTBopeHHE NPOAYKTa TOPEHHsS] B BOJIE U HCCIEIOBAHHE
MOJIyYEHHOTO PAacTBOpA JIAKMYCOM.

. BzaumopeiicTBre COJISTHON KUCIIOTHI C UUHKOM.

. [Tonyuenue runpokcuna meau(ll) u ero paznoxeHue npu HarpeBaHUM.

JlabGopaTropHbie ONBITHI

* O3HaKOMJIEHHE C KOJUIEKIIHEH 1Tab0paTOPHOH IOCY/IbI.

* O3HaKOMJIEHHE ¢ MUHEpaJlaMH, 00pa3yIOIIUMU TPAHHUT.

* [IpuroroBiieHne reTepOreHHON CMECH MOPOIIKOB CEPBI C JKEIE30M U UX pa3JelICHHUE.

* BsaumopelicTBue pacTBOpPOB XJOPHIOB M HOIUAOB KalMsg C PAacTBOPOM HHUTpaTa

cepeodpa.

* [Tonyuenne rugpokcuna menu(1l) u ero B3aumoaencTBUe ¢ CEpHON KUCIOTOM.

* B3anmopeiictBre pacTBOpa oAbl ¢ KUCIOTOM.

* [IpoBepka 3aKOHa COXpaHEHHs MACChl BELIECTB HA IPUMEpPE B3auMOJIeHCTBUS LIENOUH C
KHMCJIOTOM.

* [IpoBepka 3aKOHa COXpaHEHHs MACChl BELIECTB HA IPUMeEpPE B3auMOJIeHCTBUS LIENOUH C
conblo xenesza(Ill).

* Pa3noxxenue nepokcuja BoJopoJa ¢ nomoluipro okcuja mapraaua (IV). 11. 3amemenue
KEJIe30M MEIM B METHOM KYIIOpOCE.

IIpakTnyeckne padorTsl

1. IlpaBmwiia TeXHMKH O€30MACHOCTM W HEKOTOpble BHUABI PAOOT B XHMHYECKOM

nabopaTopun (KaOMHETE XUMHUN).
2. HaOirotenue 3a ropsiieii CBe4Ooi.
3. AHanm3 mouBsl (aHAJOT paboTh «OYHCTKA TOBAPEHHOM COIINY).

Baxueiimiue mnpeacraBuTeNMm  HeopraHuveckux BemecTB. KosaumyecTrBeHHbIe
OTHOLICHHUS B XUMHH

CocraB Bo3nyxa. [lonsarue 006 00bEMHON moye () KOMIIOHEHTa HPUPOTHON Ta30BOM
cMecH — Bo3ayxa. Pacuér o0béma KOMIIOHEHTa ra3oBOM CMecH MO ero o0bEMHOW aoie u
Hao000pOT.

Kucnopoa. Ozon. I[lomyuenue kucnopona. CoOupaHue M pacrozHaBaHHME KHUCIOPOAA.
XUMHYEeCKHEe CBOMCTBA KUCIOPOJa: B3aUMOJIEHCTBUE C METAJIJIaMH, HEMETAJIJIaMH U CIIOKHBIMU
BeniectBami. [Ipumenenne kucinoponaa. KpyroBopor kuciaopoza B Ipupoie.

Oxcuapl. ObpazoBaHue Ha3zBaHUN OKCHAOB o ux ¢opmynam. CocraBieHue (Gpopmysn
OKCHJIOB IO MX Ha3BaHUAM. [IpeacraBurenu OKCHIOB: BOJA M YIJIEKUCIBIM a3, HerameéHas
U3BECTb.

Bognopon B nmpupone. duznueckne 1 XMMHUECKHAE CBOWCTBA BOJOPO/IA, €T0 MOJIYyYEHUE U
IIPUMEHEHUE.

Kucnorsl, ux cocraB u ux kinaccuuxauus. Muauxatopsl. Tabnauua pacTBOPUMOCTH.
CepHas U cosiHast KUCJIOThI, UX CBOWCTBA U IPUMEHEHHUE.
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Conu, ux cocraB U Ha3BaHus. PacTtBopuMmocth coneil B Boae. [lpeacraBurenu coneil:
XJIOpUJ HAaTpus, KapOoHAT HaTpusl, pocdaT KaabIusl.

[TocTostnnass ABoraapo. KommuectBo BemiectBa. Monbs. Monsipnas macca. Kparthbie
€IVHMIIBI U3MEPEHMS KOJIMYECTBA BEILECTBA — MWIIMMOJIb U KHIOMOJb, MAJUIMMOJISIDHASA U
KUJIOMOJISIPHAs Macchl BELECTBA.

Pacy€rbl ¢ HCIIOIB30BAHMEM IOHATUN «KOJMYECTBO BEIIECTBA», «MOJIAPHAs Maccay,
«IOCTOSIHHAS ABOTaIpO».

3akoH ABoragpo. MospHbIi  00bEM Ta3000pa3HBIX BemecTB. OTHOCHUTEIBbHAS
IUIOTHOCTH T'a3a 10 APYyromy rasy.

KparHble enuHHMIBI M3MEpeHHs — MWUIMMOJIAPHBIA U KUJIOMOJISIPHBIH 00BEMbI
ra3000pa3HBIX BEIIECTB.

Pacy€rel ¢ HCIIONB30BaHMEM IOHATUN «KOJIMYECTBO BEILECTBA», «MOJIApHAs Maccay,
«MOJISIPHBII 00BEM ra3zoBy, «4ucI0 ABOTapo».

I'mppocdepa. Kpyrosopot Boas! B ipupoje. PU3nueckue 1 XUMHUUECKUE CBOMCTBA BOABIL:
B3aUMOJICUCTBUE C OKCUAAMM.

OcHoBanus, ux cocras. PacTBOpMMOCTb OCHOBaHMH B Boxe. M3MeHeHue okpacku
WHJUKATOPOB B IIEIOYHOM cpene. IlpencraBurenu mienouyen: TMAPOKCHIBI HATPHUs, KA U
KaJIbLUS.

PactBoputens wu pactBopéHHoe BemectBo. PactBopbel. PactBopenme. ['mapartsl.
MaccoBas 1oy pacTBOPEHHOTO BellecTBa. PacuéTel, CBsI3aHHBIE C UCIIOJIB30BAHMEM IIOHATHUSA
«MaccoBasi 10151 pACTBOPEHHOTO BEILIECTBAY.

JdeMoHcTpamun
Omnpenenenue coiepkanus KUCIOPOaa B BO3yXeE.

[TosryueHue Kuciaopoa pa3ioKeHUEeM IIepMaHraHaTa Kajius U epoKCUaa BOAOPOa.

CobupaHue METO/10M BBHITECHEHHSI BO3yXa U BOJIBL.

PacnosnaBanue kuciopoza.

["openue mMaruus, >xesnesa, yris, cepsl U Gpochopa B KUCIOPOJIE.

Konnekuus okcuaos.

[Tony4yenue, cobupaHue 1 pacrio3HaBaHUE BOJIOPOJIA.

I'openue Bogopona.

B3aumoneiictBue Bogoposaa ¢ okcuaom meau(1l).

Konnekuust MUHEpanbHbIX KUCIOT.

[TpaBuiio paz0aBieHUs CEpOil KUCIOTHI.

Komnexknus conei.

Tabnuna pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH B BOJIE.

Hekoropeie MeTamnpl, HEMETaUIbl M COEAMHEHHS C KOJMYECTBOM BEIIECTBA,

paBHbIM 1 MOJIb.

e Mozenb MOJISIPHOTO 00BEMA Tra3000pa3HbIX BEIIECTB.

e Koneknus OCHOBaHUM.

JlaGopaTopHble ONBbITHI

* [ITomyTHEHNE N3BECTKOBOM BOJIBI TP MPOIYCKAHUH YIJIEKUCIIOTO Ta3a.

* [IonmydeHne BOgOpoOa B3aMMOICHCTBUEM I[IMHKA C COJITHOW KUCIIOTOM.

* PacriozHaBaHME KHUCIIOT C MOMOILBIO HHIUKATOPOB.

» 3MeHeHne OKpacKu MHAUKATOPOB B LIEJIOUHOM cpejie.

* O3HakoMJIEHHE C MpenapaTaMM JOMAIHEHd WM IIKOJbHOW aNTeYKH: pacTBOpaMH
NepoKCHIa BOJIOPO/Ia, CHUPTOBOM HACTOWKH HO/A, aMMHAaKa.

IIpakTnyeckune padorTsl

4. [lonydenue, cobupaHue U pacro3HaBaHUE KHUCIOPOa.

5. Ilonyuenue, coOupanue U pacro3HaBaHUE BOJOPOJA.

6. [IpuroToBIeHHEe pacTBOpa € 33JaHHOW MAaCCOBOM JI0JIei pacTBOPEHHOTO BEIIECTBA.
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OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeTMHEHUIT

O6o0menue cBeAeHUN 00 OKcHIax, WX KiIacCH(UKAIMKM, HAa3BAaHUSX W CBOMCTBax.
CriocoObI MOTy4eHHS OKCHIIOB

OcHoBaHus, ux Kiaccudukaiys, Ha3BaHUS U CBOWCTBa. B3anmmosencTBre ¢ KUCIOTaMH,
KHCIIOTHBIMM OKCHUJaMU U cojisiMH. Pa3zjokeHue HepacTBOPUMBIX oOcHoBaHUM. CrocoObl
MOJTYy4YEeHUS] OCHOBAHUM.

Kucnotel, ux knaccudukanus W Ha3BaHus. OOmue XUMHUYECKHE CBOMCTBA KHCIOT.
B3aumoneiicTBue KHUCIOT € MeTaulaMHu. OJIEKTPOXUMUYECKUN Pl HANPSHKEHUA METaslIoB.
BzaumoneiicTBUe KHCIOT C OKCHIAMH METAUIOB. B3aumonelicTBUe KHUCIOT C OCHOBAHUSMH —
peaknus HeWTpanu3anuu. B3anMozeiicTBrue KUCIoT ¢ coisaMu. [lomydenne OeCKUCIOpOAHBIX U
KHUCJIOPOJICOACPKAIINX KUCIIOT.

Comn, wux xkiaccuuKamus W CBOWCTBA. BzammopmelcTBue coeil ¢ MeTaulamH,
0COOEHHOCTH 3THX peakuuil. B3aumopeiicTBue coeit ¢ coysiMu.

['enernueckue psAnpl MeTalyla U HeMeTaula. ['eHeTH4eckas CBS3b MEXAY KiacCcaMu
HEOPTraHUYECKHUX BEIECTB.

JlabGopaTropHbie ONBITHI

* B3anMmoeiicTBre OKCHA KaabIIHA C BOJOM.

* [JomyTHEHHE U3BECTKOBOU BOJBI.

* Peakuus HEUTpaIn3amum.

* [Tonyuenue runpoxcuaa meau(Il) u ero B3anmoaelicTBre ¢ KUCIOTOM.

* Paznoxenue ruapoxcuna meau(Il) mpu narpesanuu.

* BzaumoeicTBre KHCIIOT C METaJJIAMH.

* B3aumoeicTBrE KUCIIOT C COISIMHU.

* O3HaKOMJIEHHE C KOJIJICKIIMEH COJICH.

* Bzaumopeiictue cynndara meau(ll) c sxemesom.

* B3auMoelicTBUE COJIEN C COIAMMU.

* I'enermyeckas CBsI3b MEXAYy KIacCaMHd HEOPTraHWYECKUX BEUIECTB Ha TMpUMEpe
COECIUHEHHUI MEJIH.

IIpakTHyeckne padboThl

7. Pemienue sKCepUMEHTANBHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIacChl HEOPTraHMYEeCKHX
COCTUHEHUINY.

Ilepuoanyeckuii 3aKOH U NepHOAUYECKAS CHCTeMa XHMHYecKHX jemeHToB . U.
Menpeseesa. CTtpoeHue atoma

EcrecTBeHHBIE ceMeNCTBA XMMHMYECKMX JJIEMEHTOB: LIEIOYHBIE U IIEI0YHO3EMEIIbHBIE
METaJllbl, TaJloreHbl, HHEpTHBIE (Oaropoanbie) rasel. AMdoTepHOCTh. AMQPOTEpHBIE OKCUIBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpsitue JI. 1. MeHaeneeBbIM NEpUOAUYECKOTO 3aKOHA U CO3JaHUE UM NTEPHOJNYECKON
CHUCTEMBI XUMUYECKUX JIEMEHTOB.

ATOMBI Kak (opMma CyIIECTBOBaHMS XMMUYECKHUX 371€MEHTOB. OCHOBHBIE CBEIECHUS O
CTpOEHUH aTOMOB. JlokazarenbCcTBa CIOXKHOCTH cTpoeHus aroMoB. OmbiTel Pesepdopna.
IInanerapHas MOJeab CTPOCHHUS aTOMa.

CoctaB aToMHBIX sifep: MPOTOHBI, HEUTpoHbl. OTHOCUTENbHAas aTOMHAas Macca.
B3anMOCBS3b MOHATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsl Maccay.

Mukpomup. OnekTpoHbl. CTpOoeHHEe JSJIEKTPOHHBIX YpPOBHEH AaTOMOB XHUMHYECKHX
aneMeHToB 1—20. [ToHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbel. @usnuecknii cMmpicii cuMBONIMKM [leprogudeckoit cucremsl. CoBpeMeHHast
(dopMynHpOBKa MEPUOJUYECKOrO 3aKOHA. VI3MEHEeHMs CBOWCTB 3JIEMEHTOB B MEpUOJAX U
rpynmnax Kak (yHKIHs CTPOEHUS JIEKTPOHHBIX 000JI04YEK aTOMOB.

XapakTepUCTHKa DJJIEMEHTA-METaJllla W JJIEMEHTa-HEMETaJllla II0 MX IIOJIOKEHHUIO B
MEPUONYECKON cucTeMe XxuMmuieckux 3neMenToB Jl. 1. Menaeneesa.

JdemMoHcTpanuu
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Paznuunbie Gopmbl TAOIHII TEPUOTUIECKON CUCTEMBI.

e MonenupoBanue NOCTpoeHUs nepuoaudeckoi cucteMsl . M. Menneneena.
e Mojenu aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

e Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 epruoi0B.

JlabGopaTropHbie ONBITHI

* [Tonyuenne am(poTepHOTO TUAPOKCHUIA U UCCIICIOBAaHUE €TO CBOMCTB.

Xumuyeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

Honnas xumuueckas cBsizb. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJJIOB U HEMETAJJIOB.
Cxembl 00pa30BaHUsI MOHHOW CBSI3M Ul OMHAPHBIX coeluHEHHU. MOHHBIE KpHCTaNIMYecKue
pewEéTky U (U3NYECKUE CBOMCTBA BELIECTB C 3TUM THIOM pewmérok. ITonsatue o GpopmynpHoOH
€JIMHULIC BEIECTBA.

KoBasieHTHass XuMHUecKasi CBsA3b. DJIEKTPOHHbIE U CTPYKTypHbIe popmyibl. [loHsTHE O
BajleHTHOCTH. KoBajeHTHas HenossipHas cBA3b. CxeMbl 00pa30oBaHMUs KOBAJEHTHOM CBSI3U JJIS
OMHApHBIX COEIUHEHUH. MOJIEKyJIsIpHbIE M aTOMHbIE KPUCTAIJIMYECKUE PEIIETKH U CBOMCTBA
BEILECTB C ’TUM THUIIOM PEIIETOK.

ONEeKTPOOTPULATENIBHOCT. PsAn  anekTpoorpunarenbHocTd. KoBajleHTHas mossipHas
Xxumuueckast cBs3b. Junonb. Cxembl 00pa3oBaHMs KOBAJIEHTHOW MOJISIPHOM CBSI3U 111 OMHAPHBIX
coequHEHUN. MONEKyIsIpHbIE U aTOMHBbIE KPUCTAJUNIMYECKUE PEUIETKH U CBOWMCTBA BEILIECTB C
9TUM TUIIOM PELIETOK.

Mertannuueckass XUMHMYECKas CBSI3b M MeETaJUIMdecKas KpUCTaJuIM4yecKass peIETKa.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. Ennnas npupoia XMMUUYECKUX CBSI3EH.

Crenenp okucnenus. CpaBHEHUE CTENIEHU OKHUCIICHMs U BaJIEHTHOCTH. [IpaBuia pacuéra
CTENEHEW OKUCIEHMS 110 PopMysIaM XUMUUYECKUX COETUHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. OnpeneneHue CTeNeHed OKHUCICHUS s
DIIEMEHTOB, O0Opa3yIoNIMX BEIIECTBA pPa3HBIX KiaccoB. Peakmuum woHHOrO oOMeHa U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHbIE peakuu. OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHUE U
BoccTaHoBjieHHE. (CoCTaBlieHUE YpaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpPEaKLIUN
METO/I0M 3JIEKTPOHHOT0 OallaHca.

JdemMoHcTpanuu

e BugeodparmenTs! u cnaiinsl « loHHasE XUMHYECKast CBSA3bY.

e  Kosurekuus BemeCTB C HOHHOW XMMHYECKOH CBSI3BIO.

e  Moenu HOHHBIX KPUCTAIUIMYECKUX PELIETOK.

e BugaeodparmenTs! u cnaiinpl «KoBajgeHTHass XUMHUECKas CBSI3b.

e  Koureknus BEemecTB MOJIEKYJIIPHOTO U aTOMHOTO CTPOEHUSI.

e  Mouenu MOJIEKYJISIPHBIX M @TOMHBIX KPUCTAJUIMYECKUX PEMIETOK.

e  BuneodpparmenTs u cnaiipl «MeTtamindeckass XUMAYECKas CBSA3bY.

e  Komreknus «MeTaiisl U CIIIaBbI».

e BsaumopelicTBue IMHKA C cepoi, COITHONU KUCIOTOH, xinopuaom menu (II).
e l'opeHue maruus.

e BsaumopneicTBue XJIOPHOU U CEPOBOJAOPOIHOMN BOIBI.

JlabopaTopHbIe ONbITHI

* I3rotoBneHne Moieliu, WITIOCTPUPYIOIIEH CBOMCTBA METAIIMYECKOM CBA3U
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9 KJIACC

IToBTOpeHue u 00001IeHNEe cBeleHUI M0 Kypcy 8 kiacca

bunapusie  coemuHenws. Okcuasl  coliecoOpasymoIMe UM HECoJIeoOpasyromiue.
['unpokcunpl: ocHOBaHUS, aM(OTEpHbIE TUIPOKCUIBL, KHUCIOPOACOAEpKAIIUe KHUCIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O600611eHre cBe/leHUu 0 XUMHUECKUX peakuusax. Kinaccudukanus XuMHYeCKUX peakiui
[0 Pa3NUYHBIM TPU3HAKAM: COCTaBY M YHCIYy PEarupyrlolmx U OO0pa3yroIIuXCs BELIECTB,
TerioBoMy 3¢ (dexTy, 00paTUMOCTH, U3MEHEHUIO CTENIEHEH OKHUCIEHUS 3JIEMEHTOB, 00pa3yIOIINX
pearupymroliue BELECTBA, arperaTHOMY COCTOSIHUIO pPEarupyrolux BELIECTB, UCIOJIb30BaHUIO
KaTaJin3aTopa.

[lonaTe O CKOpPOCTM XMMHUYECKOW peakuuu. DakToppl, BIMAOIIHAE HA CKOPOCTbH
XMMUYECKUX PEAKUUW: MPUPOJA pPEArupyroIlUX BELIECTB, UX KOHIEHTpAlMs, TEeMIIepaTypa,
IJI01IA/1b CONPUKOCHOBEHMSI, HAIMuue KaTanuszaropa. Karamus.

JdemoHcTpauuu

e  (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJUIOB.

e  (O3HAKOMIIEHHE C KOJUIEKIHUSIMU OKCUIOB, KUCJIOT U COJIEH.

e  3aBUCUMOCTb CKOPOCTU XMMHUYECKON PEAKIUU OT MPUPOJIbI PEATUPYIOIIHNX BEIIECTB.

e  3aBUCUMOCTb CKOPOCTM XMMHYECKOM pEaKIMH OT KOHUEHTpAlUu pPEearupyroinux

BEILECTB.

e 3aBUCHMMOCTb CKOPOCTHM XMMHUYECKOM peakuuud OT IUIOW@AAU CONPUKOCHOBEHUS

pearupyomux BemecTB («KUISIIIUN CI0N»).

e  3aBUCUMOCTb CKOPOCTHM XHMHMUYECKOM pEakUUH OT TEMIIEpaTypbl pearupyrouux

BEILECTB.

JlaGopaTopHbIe ONBITHI

* B3aumojelicTBre aMMHaka U XJ0pOBOIOPOJIA.

* Peakuust HeWTpanu3anum.

* HaGmonenue TeroBoro apdexra peakiuu HeHTpaIu3aum.

* BzaumopeiictBue cepHoit kucioTsl ¢ okcuaom meau(1l).

* Paznoxenue nepokcuia BOJIOPOAa ¢ IOMOIIbIO KaTanas3bl KapToders.

* 3aBUCHUMOCTbh CKOPOCTH XMMHUYECKOW PEaKIMKU OT IPUPOJIbl PEarupyrouIuX BEIIECTB Ha
npuMepe B3aUMOJICHCTBUSL PAacCTBOPOB THOCYIh(haTa HATpHUs U XJopuaa Oapus, THOCynab(hara
HATpUs U COJITHOM KHUCIIOTHI.

* 3aBUCHUMOCTh CKOPOCTHM XUMHUYECKOW peaKkIMu OT MPUPOJbl METANIOB NpPHU HX
B3aWMO/JICVCTBUH C COJITHOM KHUCIIOTOM.

* 3aBHUCHMOCTh CKOPOCTH XUMHYECKOM peaKkIuu OT MPUPOAbl KHUCIOT TMpH HX
B3aUMOJICVICTBUU C KEIIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOUN PEAKILIMU OT TEMIIEPATYPBHI.

* 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW PEaKUi OT KOHIIEHTPAIUH.

* 3aBHCHUMOCTb CKOPOCTH XUMHYECKONW pPEAKUUU OT IUIOWAJAH CONPUKOCHOBEHUS
pearupyoIunx BemecTs.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUU OT KaTalu3aTopa.

XuMHYeCKHe PeakuMi B PACTBOPAX JJIEKTPOJINTOB

[Tonste 00 DSJIEKTPOIUTHYECKON TUCCOIHAIUU. OJIEKTPOJIUTHI W HEDJIEKTPOJIUTHI.
MexaHu3m Juccoluanuidi  JIEKTPOIUTOB C  pPa3jM4HbBIM  XapakTepoM cBs3u. (CremneHb
ANEKTPOIUTHYECKON Aucconnanuu. CUIbHBIC U C1a0ble JIEKTPOIUTHL.

OCHOBHBIE TIOJIOKECHHSI TEOPUHU DJICKTPOIUTUYECKOW awccorumanuu. Kraccudukarus
HNOHOB U UX CBOﬁCTBa. KI/ICJ'IOTBI, OCHOBAaHHUA U COJIM KaK 3J'IeKTpOJ'II/ITI)I. Nx K.]'IaCCI/I(i)I/IKaHI/ISI nu
JIMCCOIAAITHS.

OO0mue XMMHYECKHE CBOMCTBA  KHCIOT: H3MEHEHME OKpackd HMHAUKATOPOB,
B3aUMOJICCTBUE C METaUIaMHM, OKCHJAAMH M THUAPOKCHIAMU METAUIOB M  COJSIMHU.
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MonexynsipHble U HOHHBIE (TIOJIHBIE U COKPAILIEHHbIE) YPABHEHHS Peakuid. X MMUYECKUNA CMBICIT
COKpAIIEHHBIX YPAaBHEHUI. YCIIOBHS MPOTEKAHMS PEAKLUN MEXAY IJIEKTPOJIUTAMU 10 KOHIA.
P akTUBHOCTH METAJLIOB.

OO0mue XMMHUYEeCKHUEe CBOWCTBA ILEIOYEH: B3aUMOJIEHCTBUE C KHCIOTaMHU, OKCHJIAaMHU
HEMETaIoB, coysiMud. OOmme XMMHUYECKHE CBOICTBA HEPACTBOPUMBIX  OCHOBAHMIA:
B3aUMOJICHCTBUE C KUCIOTAMM, PA3JIOKEHUE IIPU HATPEBAHUU.

OO0mue XWMHUYECKHE CBOWCTBA CpPEIHUX COJICH: B3aMMOJCUCTBHUE C KHCIOTAMH,
11eJI09aMu, COJISIMU U MeTajulaMu. B3anmoielicTBre KUCIBIX COJIEH CO IIETOYaMH.

I'maponns kak OOMEHHOE B3aMMOJACUCTBHE coyiel ¢ BOJOW. ['Maponus coim CHIIBHOTO
OCHOBaHUS U claboi KHUCIOTHL. [Haponu3 comu cinaboro OCHOBaHUS M CUJIBHOW KHUCIIOTHI
Bonoponusriit nokazarens (pH).

CBoiicTBa KHCIOT, OCHOBAaHUM, OKCUJOB M COJEH B CBETE€ TEOPHUM SJIEKTPOIUTHYECKOU
JVICCOIMALIMYU U TIPECTABICHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSIX.

JdemoHcTpauuu

e lcmplTaHue BEUIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOAHOCTD.

e  3aBUCUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KHMCIJIOTBI OT KOHLEHTPAL1H.

e J[BM)KEHHUE OKpPAILIEHHBIX HOHOB B 3JIEKTPUUYECKOM IIOJIE.

e  OmnpeneneHue xapakTepa cpeibl B pacTBOpax CoJeil.

JlabGopaTropHble ONBITHI

* Tuccoumanus ciadpIX 3J€KTPOJUTOB HAa IPUMEPE YKCYCHONU KHCIIOTBHI.

* I3MeHeHHne OKpacKu MHAMKATOPOB B KUCIOTHOM CpeJie.

* Peaknus HeliTpaninzanuy pacTBopa MENOUH Pa3IMUHbIMU KUCIOTaMH.

* [Tonyuenue runpoxcuaa meau(ll) u ero B3aumoaericTBre ¢ pa3mUYHbIMUA KUCIOTAMHU.

* BzaumoseiicTBue CHIIbHBIX KUCIOT ¢ okcuoM meau(1l).

* B3aumojeiicTBre KUCIOT ¢ METaNIaMH.

 KauectBenHas peakiys Ha KapOOHAT-HOH.

* [lonyueHue cTyaAHsI KPEMHUEBOU KUCIIOTHI.

» KauecTBeHHas peakiysi Ha XJIOPHI- UK CYJIb(aT-HOHBI.

* I3MeHeHHne OKpacKu MHAMKATOPOB B LLIEJIOYHOM cpefie.

* B3auMoericTBrE MIEN0YEH C YTIEKUCIIBIM ra30M.

» KayecTBeHHas peakuysi HAa KATHOH aMMOHHS.

* [Tonyuenue ruapokcuaa meau(ll) u ero paznoxenue.

* B3aumoneiicTBre kapOOHATOB ¢ KUCIOTaMHU.

* [Tonyuenue runpoxcuaa xenesa(Ill).

* B3aumoneiictBue xenesa ¢ pactBopoMm cynbpata meau(ll).

IIpakTnyeckune padoTnl

1. Peniennie SKCIIEpUMEHTAIIBHBIX 3a7a4 IO TeME «DJIEKTPOIUTHYECKAs] JTUCCOLUALIUSY.

HemeTayibl 1 MX coeIMHEHUSA

CrpoeHne aToMOB HEMETAJNIOB M UX IOJIOXKEHHE B IEPUOAMYECKON cucTeMme. Psn
ANIEKTpoOTpHLaTeNbHOCTH. Kpucrtamnnmueckue pemeéTku HEMETalsIoB — TMPOCTBIX BEIIECTB.
@dusnueckue cBoiictBa HeMeTayuloB.  OOIME  XUMHMYECKHME  CBOWCTBA  HEMETAJUIOB:
OKHUCJIUTETIbHbIE U BOCCTAHOBUTEIIHBIE.

I'aymorensl, cTpoeHne HMX aTOMOB U MOJEKyld. PU3NYECKHEe M XUMHUYECKHE CBOWMCTBA
raJIoreHoB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB raJIoreHOB B 3aBUCUMOCTH OT MX MOJIOKEHUS B
nepuoanydeckon cucreme. HaxoxieHue raloreHoB B IpUpOJIE U UX NoslydyeHue. buonoruueckoe
3HaYeHHUE U MPUMEHEHHE T'aJIOTEHOB.

I'amoreHoBOOpOABI M COOTBETCTBYIOUIME UM KHCIOTHI: IIJIaBUKOBas, COJIAHAs,
OpomoBoJOpOIHAsi, MOAO0BOAOpoAHas. ['amorenuapl. KauecTBeHHBIE peaklMy Ha TaJOreHU-
HoHbI. [I[puMeHenne coeIMHEHNH TalOreHOB.

Obmas xapaktepuctuka snemMeHToB VIA-rpynnel. Cepa B mpupoge u €€ MoiaydeHHe.
AnnoTponHble MOAM(UKALMKA Cepbl M MX CBOHCTBA. XHMHYECKHE CBOMCTBa cepbl U €€
IIPUMEHEHHE.
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CepoBo10pOJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE U XUMUYECKHUE CBOMCTBA, MOTy4YEeHUE U
3Hauenne. CepoBogopoanas kuciaora. Cynbduabl 1 ux 3HaueHue. JIroMuHODOPHI.

Oxcun cepoi(IV), cepuucrast kucnora, cynbdurel. KauectBeHHas peakuus Ha CylIb(pHT-
HOH.

Oxcun cepri(VI), cepHas kucinora, cyiabdarsl. KpuctamioruapaTsl.

CepHas KHCIIOTa KaK CHJIBHBIA AJIEKTPOauT. CBOMCTBA pa30aBICHHOM CEPHOM KHCIIOTHI
KaK THUIIUYHOM KHUCIIOTHI: B3aMMOJEHCTBHE C METAJJIaMH, OCHOBHBIMH H aM(OTEPHBIMH
OKCHJaMH, OCHOBAaHUSMHU U aM(QOTEpHBIMU TUAPOKCUIAMU, cossiMu. KauecTBeHHast peakius Ha
Cynb(haT-uoH.

OOmast XapakTepHCTHKa JJIEeMEHTOB VA-rpynmbl. A30T, CTpPOECHHE €ro aroma
1 MoJieKyJibl. Pu3nuecKkue U XMMUYECKHE CBOMCTBA U IIPUMEHEHHUE a30Ta. A30T B IPUPOJE U €TI0
Ouosoruueckas poib.

AMMHaK, CTpO€HHE MOJIEKYJIBI U (PU3NYECKHE CBOWCTBA. AMMHUAYHAs BOJIA, HAIATHIPHBIN
CHUPT, THIpAT aMMHaka. J[OHOPHO-aKLENTOpHBIM MeXaHHM3M O0pa3oBaHUS CBS3M B KaTHOHE
amMMoOHMs. BoccraHoBuTenbHblE cBoiicTBa ammuaka. Coiau aMMOHMSL M HX IPUMEHEHHE.
KauecTBeHHas peakiiyus Ha KaTHOH aMMOHHUSI.

Oxkcuabl a30Ta: HECOJICOOPA3YIONIME W KUCIOTHBIC. A30THCTasi KHCIOTa U HUTPUTHI.
A30THAas KUCJI0Ta, €€ MoJlyueHue U cBoricTBa. HUuTpaTh.

®ocdop, crpoerne atoma u amtorporusi. Docuner. Pochun. Okeun ocdopa(V) u
docdopnas (oprodochopnas) kucinora. Docdarsl.

OOmast xapakTepucTHKa 53JeMEeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOCHHUS AaTOMOB,
MPOCTHIX BEIIECTB U COCJAMHEHUN B 3aBHCHUMOCTH OT IMOJIOKEHHUS AJIEMEHTOB B MEPUOAMYECKOM
cucteme. Yriepoa. AtorpornHble Moaudukammm: anMas, rpadgur. AMopdHBINA yriepom: caxa,
AKTUBUPOBAHHBIA Yrojib. AncopOmus. XUMUYEcKHue CBOWCTBa yriepona. Kokcoxumuueckoe
IPOM3BOJICTBO U €ro mpoaykiws. KapOumsr.

Oxcup yrnepona(Il): ctpoenne Monekyssl, moaydeHue u csorictsa. Oxcup yraepoaa(IV):
CTPOEHHE MOJIEKYJIbl, [IOJIy4YeHUE U CBOMCTBa. YrojpHas kuciaora. Conu yrosbHOM KHUCIIOTHI:
KapOOHATHI U THIPOKapOOHaThl. TexHudyeckas v MUIIeBas coja.

Opranuueckasi XuMus. YTJI€BOJIOPO/IbI.

MertaH, 3TaH W HponaH Kak MpeJefbHble (HACBHIILIEHHBIE) YIIEBOJAOPOIbl. DTHIEH U
aleTUJIEH Kak HemnpeaesibHble (HEHACHIIEHHbIE) YriaeBoaopoAbl. CTpyKTypHBIE (OPMYIIbI
BeulecTB. ['openne yrneBonopoaos. Peakuun neruapupoBanysi PEAEIbHBIX YIIIEBOAOPOIOB.

CnupTbl. DTUIOBBIN CHUPT, €r0 MOJyYeHUE, IPUMEHEHNE U (PU3NO0JIOTUYECKOE JIEHCTBUE.
TpéxaToMHBIN COUPT MIMLEPUH. YKCYCHAs KUCIOTa KaK MPeICTaBUTENb KApOOHOBBIX KUCIIOT.

Kpemuuii: crpoenne aroma u HaxoxkaeHue B npupoje. Cunmuiuasl u cunad. CBolicTBa
kpemuus. Oxcun kpemHus(IV). KpemaueBast kucnora u e€ com.

[IpousBoncTBo cTekna u  1emeHTa. [lpoaykius CHUIMKAaTHOW MPOMBIIUIEHHOCTHU:
ONTHYECKOE BOJIOKHO, KepaMuka, Gpapdop, pasguc. Ontuueckoe BOIOKHO.

Hemerannsl B mpupose. @pakuMoHHAs NEperoHka >XUAKOTO BO3AyXa Kak cCroco0
NOJY4YeHUs: KHUCIOpoAa, a3zora u aproHa. [lomyuenue Qocdopa, KpeMmMHHs, XJIopa, HOAA.
DNEeKTPOIN3 PACTBOPOB.

IlonyyeHne cepHOM KHUCIIOTBL: CBIPbE, XMMM3M, TEXHOJIOTMUYECKAs CX€Ma, METOJ
KUIISIILETrO CJI0s, MPUHIMIBI TeII000MeHa, MPOTUBOTOKA U LUpKymsuuu. Oneym. [IpousBoactso
aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOTHUECKAS CXEMA.

JdemMoHcTpauuu
Konnekuus HemeTanos.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK HEMETAJUIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIBI €T0 PadOTHI.

["'opeHne HeMeTallJIOB — MPOCTHIX BEHIECTB: cepbl, hocdopa, IPEeBECHOTO YIIIsl.
OO0pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.

B3auMozeiicTBrE TAIOT€HOB € METAJUIaMHU.
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BriTecHenue xyiopa OpoMoOM WIIM MOJIa U3 PACTBOPOB UX COJICH.

Konneknusa npupoaHbIX COETMHEHUH XJ10pa.

B3auMozeiicTBue cepsl ¢ MEeTaIaMH.

I'openue cepbl B KUCIOPOJIE.

Konnekuus cynbGuaHbIx pya.

KauectBennast peakuus Ha CylIb(pUA-UOH.

O0ecuBeunBaHNE OKPALIEHHBIX TKAHEW CEPHUCTHIM ra3oM.

B3anmonencTBre KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTBI C MEJBIO.
OOyrnvuBaHue OPraHUYECKUX BEIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CoctaB BO3ayxay.

Buneodparmentst u cnaiias! «IItuusu 6azaps.

[Tony4enue, cobupanue u pacro3HaBaHUE aMMHAKA.

Pasnoxxenne 6uxpoMara aMMOHHUSI.

B3auMozeiicTBuE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO.

['openue u€pHoro nopoxa.

Pa3noxeHune HUTpaTa Kajaus ¥ TOPEHUE B HEM APEBECHOTO YIroJIbKa.
O06pa3ibl TpUpPOIHBIX coequHeHH (ocdopa.

['openue docdopa Ha BO3ayXE U B KUCIOPO/IE.

[Tony4yenue 6enoro gochopa 1 UCHIBITAHUE €TO CBOMCTB.

Konnexuust «O6pa3iibl NpUpOJHBIX COEAUHEHUN yTIepoaay.

[Moptper H. JI. 3emunckoro. IlormomieHue pacTBOPEHHBIX BEIIECTB WM Ta30B
AKTUBUPOBAHHBIM YIIIEM.

YcTpoiCcTBO MPOTHUBOTA3A.

Mopenu MoeKysl MeTaHa, 3TaHa, 3TUJICHA U alleTUJIeHa.

BiaumopeiicTBue sTuieHa ¢ OpoMHON BOJON M paCTBOPOM IepMaHraHaTa Kajusl.
OO61re XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTtBeHHast peakiivs Ha MHOTOAaTOMHbBIE CITUPTHI.

Komnexnust «O0pa3ubl IPUPOIHBIX COSTUMHEHUN KPEMHUSD.

Komnekuus crekina, KepaMUKH, IEMEHTA U U3/I€TIUI U3 HUX.

Konnekuust npoayKIuy CUIMKaTHOW MPOMBIIIJIEHHOCTH.

Buneogpparments! u cnaiasl «IIpon3BoACTBO CTEKNIA U IEMEHTAY.
Komnexuus «[IpupoaHelie coeqMHEHNsT HEMETAIUIOBY.

Buneogparments! u crnaiipl «@pakiimoHHas EPETOHKA KHUJIKOTO BO3IyXay.
Buneopparmentsl u cnaiiasl «llomyueHne Bomopona, KHCIOpoJa M TaJlOT€HOB
AIIEKTPOIIUTUYECKUM CIIOCOOOM).

Mopenu anmapaToB AJIs IPOU3BOJICTBA CEPHOM KHUCIIOTHI.

Mopenb KUIsmero ciosl.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentsl u cnaiinpl « Ipou3BoACTBO CEpHON KUCIOTBI».
Buneodparments! u cnaiinel «IIpou3BoacTBO aMMuaKa.

Komnexuus «CpIpb€ 1115 OTy4EHUSI CEPHOU KUCIIOTBI».

JlabopaTopHbIe ONbITHI

e Pacnio3zHaBaHue raJloreHuI-HOHOB.

» KauecTBeHHBIE peakllnu Ha CyIb(aT-HuOHBI.

» KagecTBeHHas peakuys Ha KAaTHOH aAMMOHMS.

* XMMHUYECKUE CBOWCTBA a30THOM KHMCIIOTHI, KaK 3JIEKTPOJIUTA.
» KagectBenHnbie peakiuu Ha ¢ocdaT-uoH.

* [IonydyeHue U CBOWCTBA YrOJIBbHON KUCIIOTHI.

» KauecTBenHas peakuusi Ha KapOOHAT-HOH.
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* [Ipomyckanue yriekuciioro rasa 4yepe3 pacTBOp CHIIMKaTa HaTpHsL.
IIpakTuyeckue padoThl

2. VI3yueHne CBOWCTB COJISTHOM KHCIIOTHI.

3. 3y4yeHue CBOMCTB CEpPHOU KUCIIOTHI.

4. [Tony4yenue yriekucioro rasza. KauectBenHnas peakuusi Ha KapOOHAT-HOHBI.

MeTta/lIbl M MX COEeAMHEHUA

[TonoxkeHne MeTaJIOB B IMEPUOJUYECKON CHCTEME XUMUUYecKux a3nemeHToB /Jl. M.
MenneneeBa, CTpOCHHME aTOMOB W KPHUCTAUIOB METauIoB. MeTanyeckass CBA3b U
METAJJINYeCKasi KpUCTaJUIMYecKas pemeTka. PU3uyYecKue CBOMCTBAa METAJUIOB: 3JIEKTPO- U
TEIUIONPOBOAHOCTh, OTPAXKAIOIIAS CIIOCOOHOCTD, MIIACTUYHOCTh. YEPHBIE U IBETHHIC METAJLIBI.

MeTanael KaKk ~ BOCCTaHOBHUTEIH. DJIEKTPOXUMHUYECKUH  PSAJ  HaAIpsSHKECHHI.
B3aumoneiicTBre METaIOB C HEMETAJJIaMU, OKCUIaMU, KUCTIOTaAMH, COISIMU. AJTIOMUHOTEPMHUSL.

OO6mrast xapakTepucThKa 3JeMeHTOB |A-rpymnmbl. OKCHUABI U THIPOKCHUIBI IIETOYHBIX
METaJIOB, UX MOJyYeHHe, CBOMCTBA, MpUMEHeHUE. BaxkHele conu meI0uYHbIX METAJJIOB, UX
3HAYEHUE B MPUPO/JIC U KU3HU YEIOBEKa.

O6mas  xapakrepuctuka diemMeHTOB  llA-rpynmel.  Okcuasl U THIAPOKCHIBI
HIEJIOYHO3EMEIbHBIX METAUIOB, UX IOJY4YEHUE, CBOMCTBAa M IMpUMEHEHHE. BaxkHeliue conu
HIEJIOYHO3EMEIbHBIX METAJUIOB, MX 3HAYEHHWE B MPHUPOJEC M KU3HU uenoBeka. KapOoHaTsl u
TUAPOKAPOOHATHI KAJIBITHS.

Bpemennas u moctostHHas KECTKOCTh BoOAbl. CrocoObl yCTpaHEHHUsI BPEMEHHOM
#ecTkocTh. CrocoObl yCTpaHEHUS TOCTOSIHHOM JKECTKOCTH.

Coenunenus aglOMUHHS B MPUpOJC. XUMHUYECKUE CBOMCTBA amoMuHus. OcoOEHHOCTH
OKCHJIa ¥l TUAPOKCHIA ATFOMUHHS Kak aM(OTEPHBIX COCIUHEHUN. BakHenme comu amroMuHUs
(xopun, cyabdar).

OcoOenHocTu cTpoeHHUs atoma sxenes3a. JKenezo B mpupoje. Baxueiimue pyasl xenesa.
[Tomyyenue uyryna u cranu. Oxcuasl u rugpokcust xeneza(ll) u (1), Conm xeneza(ll) u (III).
OO6Hapy>xeHre KaTHOHOB elle3a B pacTBOpe. 3HaUeHUE COSTUHEHMI JKenesa.

Koppo3ust razoBas (Xumudeckas) W JJICKTPOXMMHUYECKAs. 3alluTa METauioB OT
Koppo3uu. Meramnel B npupoje. [lonarue o meramnyprun. Y€pHas W LBETHAsT METAJLTYpPrusi.
[MupomeTasmyprusi,  THAPOMETAUTYPTHS,  AJIEKTpOMETAUTyprus.  JloMeHHBIi  mporiecc.
[TepepaboTka 4yryHa B CTallb. DJIEKTPOIH3 PACILIABOB.

JdemMoHcTpanuu
B3anmoneicTere HaTpUs, TUTHS U KaJIBLIUA C BOJOM.

['openue HaTpusi, MarHus U ’keje3a B KUCIOPO/Ie.

Bcenblka TepMUATHOM CMeECH.

BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BzaumogeiicTBre alfOMUHNS ¢ KUCIOTaMU, IIEI0YaMHi U BOJIOM.

B3aumogeiicTBure xene3a u Meu ¢ XJIOPOM.

B3anmopeiictBue Meaum C KOHUEHTPUPOBAHHOM CEPHOWM KHMCIOTOM M a30THOM
KHUCJIOTOM (pa30aBlieHHON U KOHIIEHTPUPOBAHHOMN).

Okpacka rIaMeHu COeIMHEHUSIMU 1IETOYHBIX METAJIJIOB.

Okpacka TUIaMeHH COSTMHEHUSIMH IEeTTOYHO3EMEIbHBIX METAIIJIOB.

["amenne n3BecTH BOJOM.

[Tomydyenue XECTKOW BOJABI B3aWMOJCHCTBHEM YIJIEKHUCIOTO Ta3a C HM3BECTKOBOM
BOJIOH.

YcTpaHeHrne BpeMEeHHOM JKECTKOCTH KUMSYEHUEM U 100aBIIEHUEM COJIBI.
YcTpaneHue NOCTOSIHHOM KECTKOCTH T00aBICHUEM COJIBI.

VOHUTHI ¥ IPUHITAI UX JEHCTBUS (BHACODPArMEHT).

Konnekuus npupoaHbIX COETUHEHUN aTFOMUHHUS.

BuneodparmenTs! u cnaiiasl «OKCHT aTFOMUHES B €70 MOIA(DUKAITAN.
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e [lonydyenue am(OTEepHOro THAPOKCHIA ATFOMUHUS U UCCIIEIOBAaHHUE €T0 CBOMCTB.
e  Komreknus «XUMHUYECKNE UCTOUHUKHU TOKa».

e Pe3ynbTaThl JJIATEIBHOIO 3KCIEPUMEHTAa IO HU3YYEHUIO KOPPO3UHM CTaJbHBIX
U3JIeJIMI B 3aBUCUMOCTH OT YCJIIOBHM IPOLECCOB.

Boccranosnenue menu u3 okcuaa menu(Il) Bogopogom.

Buneodparmentst u crnaiiapl «I[[poM3BOICTBO UyTryHA U CTAJIH.
Buneodparmentst u cnaiiasl «3aenus U3 yyryHa u CTanm.

Buneodparmentst u cnaiiap! «IIpon3BOICTBO aIFOMUHUSY.

JlabGopaTropHbie ONBITHI

* B3anmopeiicTBue xene3a ¢ pactBopoMm cynbparta meau(1l).

* [lomyueHne U3BECTKOBOW BOJIbI U OIBITHI C HEH.

* [Tonyuenue ruapokcuos sxemneza(ll) u (111).

» KayecTBeHHbIE peakIuy Ha KATUOHBI JKeJe3a.

IIpakTnyeckune padorTsl

5. Pemienue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTabDy.

X¥MHUS U OKpYKALIas cpeaa

Crpoenne 3emnu: sapo, MaHTHs, 3€MHas Kopa, JuTtocdepa, rumpocdepa, armocdepa.
Xnmuueckuit coctaB 3emuu. ['opHble mopoasl. Munepainsl. Pynel. Ocanodsbie ropHble OPOJBIL.
ITonesHble HCKOIIAEMBIE.

VIcTOYHMKM  XMMHYECKOTO  3arps3HeHUs  OKpykatomed cpeabl. ['nmoGanbHble
HKOJIOTMYECKHE MPOOJIEMbl YEJIOBEUECTBA: HApyLIEHHE OHOr€OXMMHMUYECKUX KPYrOBOPOTOB
XUMHUUYECKHX 3JIEMEHTOB, IOTEIUNICHUE KJIMMaTa, KUCJIOTHBIE NOXKAU U Jp. O30HOBBIE IBIPHI.
MexayHapoIHOE COTPYTHHYECTBO B O0JACTH OXpaHBI OKPYKAIOMIEH CPeabl OT XMMHYECKOTO
3arpsi3sHEHUs. «3enEHast XUMUS».

JdeMoHcTpamun

e Bugaeodparmentsl u cnaiinpl «CTpoeHne 3eMin U €€ XUMUYECKHIA COCTaB.

e Koseknus MUHEpPaAIOB U TOPHBIX MTOPOJ.

e  Komnekuus «Pynpl MeTauIoBY.

e Bugeodpparmentsl U cmaiasl  «[700ambHBIE  9KOJIOTHYECKHE  MPOOJIEMBI

YEJIOBEYECTBAY.

e BuneodpparmMeHTs! U claiiibl O CTENIEHU KOJOTUYECKON YHCTOTHI TOBapa.

JlaGopaTopHbIe ONbITHI

* N3ydenue rpanura.

* M3yyeHue MapKUpOBOK pPa3jIWYHBIX BHUAOB IIPOMBIIUICHHBIX MU IPOJOBOJIBCTBEHHBIX

TOBAapoOB.

O000menne 3HAaHUH 10 XHMHH KypPCa OCHOBHOM IKOJIBI.

IMoaroroBka k OCHOBHOMY rocyAapcTBEHHOMY IK3aMeHY

CrpoeHue aToMa B COOTBETCTBHMM C IIOJOXEHHEM XHMHYECKOTO 3JEMEHTa
B miepuoaudeckoii cucreme. CTpoeHHE BEIIECTBA: XHUMHYECKAsh CBSI3b M KpUCTAJUTMYECKas
pemérka. 3aBUCUMOCTb CBOMCTB OOpa30BAaHHBIX AJIEMEHTAMH IMPOCTHIX BEIIECTB (METaJJIOB,
HEMETaJUIOB, OJArOPOAHBIX TA30B) OT IIOJIOKCHMS DJIEMEHTOB B IIEPHOIUYECKON CHCTEME.
Tumonorus HeOpraHMYECKUX BEILECTB, pa3/ie]eHne UX Ha Kiacchl U Tpynmsl. [IpencraBureni.

[lpu3Hakum W yCIOBHSA TPOTEKAHUS XWMHUYECKUX pEaKIuid. THIONOTHS XHUMHUYECKHX
peakuMii 1O pa3NMYHBIM [pHU3HAaKaM. Peakiuu HOHHOrO oOmeHa. OKHUCIMTENBHO-
BOCCTaHOBUTEIIbHBIC PEAKIINH.

XUMHUYECKUE CBOMCTBAa MPOCTBIX BELIECTB. XapaKTepHble XUMHUYECKHE CBOWMCTBA
coeo0pasyronMX OKCHIOB, THUAPOKCHIOB (OCHOBaHMH, KHCIOPOACOAEPKANIMX KHCIOT |
aM(OTEPHBIX TUAPOKCHJIOB), COJIEH.
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3. Y4eOHO — TeMaTH4YeCKHil IIaH

8 ki1ace
Monyab KoanuecTBO
BOCIIMTATEJIbHOM Oomee | Koumuect 4acoB Ha
No HaumenoBaHue NPOrpaMMBbl KOJIHYeC BO KOHTPOJILH
B pasaeios «IIK0IBbHBIN YPOK» TBO Y4eOHBIX ble/
4acoB 4acoB NpaKTH4YecK
He padoThl
1 I'nasa 1. HauanbHbie Jlenn 3HaHui
MIOHSATHSI U 3aKOHBI Henens 6e3onacHoctu
XUMHH Bcepoccuiickuii ypok
"Oxomnorus u 20 16 4
sHeprocoepexenue”
Bcepocculickuil ypok
0€3011acHOCTH B CETH
WHTEPHET
2 | I'masa 2. Baxueiimue JleHb MHTEpHETA.
[IPEACTaBUTENN Bcepocculickas akuus
HEOPraHUYeCKUX «Hac xoga» 19 14 5
BEILIECTB. Ypoku MyxecTBa
KonnuecTBeHnHbIe
OTHOIIIEHUS B XUMUU
3 | I'maBa 3. OcHoBHBIE Bcemupublii ypok
KJIACChl HEOPraHUYECKUX | 0€30IacCHOCTH
COCAMHEHUI Ypok 1o Bonpocam
cOEpEKEeHMUSI JIECOB,
oXpaHa ux OT 10 8 2
[105KapoB, OEPExKHOr0
OTHOILIEHHUS K
IIPUPOJE.
4 | I'maBa 4. IIpocMmoTp OHIIalH
[lepnonnueckuil 3aKOH U | YpOKa Ha CalTe 1o
nepuonyeckas cucrema | OecriaTHOM
XUMHUYECKUX 3JIEMEHTOB | MPOPOPUEHTALINU IS 3 3
J1. 1. Menneneena. nerent «IIpoexktopus»
Crpoenne atoma Bcepocculickuil ypox,
MOCBAMIEHHBIN J[HIO
M0KapHOM OXPAHBIL.
5 | I'maBa 5. Xumunueckas MyseliHble ypOoKU
cBs3b. OKHCIUTENHHO- 11 9 2
BOCCTAaHOBUTEIIbHbBIE
peakuuun
Hroro: 68 55 6/7
9 kaacc
Mopnyan KonnuectBo
BOCIUTATEJIHLHOMU Oomee | Koumuect YacoB Ha
Ne HaumMmeHnoBanue nporpamMmmbl KoJIHn4ec BO KOHTPOJbH
B pasaeioB «IIKOIBbHBIN YPOK» TBO Y4eOHBIX ble,
4acoB 4acoB NpaKTHYeCK
ue padoThbl

20



https://www.uchportal.ru/1_september
https://www.uchportal.ru/1_september

I'nasa 1. [ToBTOpenue u
000011IeHIE CBEIEHUI

JleHn 3HaHUI
Henens 6e3omacHocT

6 5 1
o Kypcy 8 Kiacca.
XUMHYECKUE PEAKIUU
I'maBa 2. Xumnueckue Bcepoccuiickuii ypok
peaKuuu B pacTBOpax "Oxonorus u
sHeprocoepexenue” 10 8 5
Bcepocculickuil ypok
0€3011acHOCTH B CETH
WHTEPHET.
I'maBa 3. Hemeramisl u Bcepoccuiickas akius
UX COEIUHEHUS «Yac koma» 26 20 6
Ypoku myxkecTBa
I'maBa 4. Metamisl u ux | BecemupHBIii ypok
COETMHEHUS Oe3omacHoOCTU
VYpok 1o Bonpocam
cOepexeHHs JIECOB,
oXpaHa Ux OT 17 14 3
MOKapoB, OEPeKHOrO
OTHOILICHHUSI K
pUpoJIE.
I'masa 5. Xumus u Bcepoccuiickuil ypox,
OKpYyXKarolias cpena MOCBAIEHHBIN J[HIO 2 2
MO’KapHOU OXPaHBbI.
I'maBa 6. O600meHMe My3elinbie ypoKu
3HAHUN MO XUMUH 32
KYpPC OCHOBHOM IIKOJIBI.
IToaroroBska K 7 6 1
OCHOBHOMY
rocyJapCTBEHHOMY
sk3ameny (OI'9)
Hroro: 68 55 6/7
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https://www.uchportal.ru/1_september
https://www.uchportal.ru/1_september

4. KajaeHaapHo - TeMaTH4YeCKoOe NJIAHNPOBAHHE

8 ki1acc

I[aTa MPOBEACHUA

Ne HaunmeHoBaHue pa3aesioB H TeM o
IJIAHUP. dbaxcry
I'naBa 1. HauaabHble NOHATHS H 3aKOHBI XUMHH (20 1)
1 | [Ipenmer xumun. Posib XMMHH B )KU3HU YEIIOBEKA 01.09
2 | MeTobl M3y4eHUs] XUMHUH 03.09
3 | ArperaTHble COCTOSIHHS BEIIECTB 08.09
4 IIpakTuyeckasi padora 1 [IpaBuna TexHUKM 6€30MAaCHOCTH U 10.09
HEKOTOPHIE BUBI paOOT B XUMHUYECKON JTa00OPaTOpHH. '
IIpakTuyeckasi padora 2 HaGmoneHne 3a ropsiieii cBeuon
5 | ®usnueckue SABICHUSI — KaK OCHOBA pa3JIeJICHUs cMecel B 15.09
XUMHH
6 | IlpakTuyeckas padora 3 AHaJIU3 TOYBBHI 17.09
7 | ATOMHO-MOJIEKYJISIpHOE yueHHEe. XUMHUECKHE AIEMEHTBI 22.09
8 | 3HaKu XMMHUYECKUX JIEMEHTOB. 24.09
9 [Tepnonuyueckas Tabnua XUMUIECKUX meMeHToB /1. U. 2909
Meuneneesa. ’
10 Xummnaeckue Gopmyisl. MHAEKCH 1 KOAQPHUIUEHTHI. 01.10
OTtHocuTeIbHAs] MOJIEKYJISIpHAs Macca. '
11 Xummnaeckue Gopmyiiel. MaccoBasi 10J1s1 XUMHYECKOTO JIE€MEHTa 06.10
B COCTUHEHUH.
12 | BaneHTHOCTbD. 08.10
BanenTHOoCTh. BBIBOI (hOpMYITBI COSTMHEHHUS 110 BAJICHTHOCTH.
13 | Onpenenenue BAICHTHOCTH XUMHUYECKOTO 3JIEMEHTA T10 13.10
dbopmyIie BenecTna.
14 | Xumudeckue peakiuu 15.10
15 | Xumudeckne ypaBHEHUs. 3aKOH COXPaHEHHsI MACChI BEIIECTB. 20.10
Xumunyeckue ypaBHeHHs. COCTaBIEHUE XUMUYECKUX
16 | ypaBuenuii. Madopmarms, KOTOPYIO HECET XMMHYECKOE 22.10
ypaBHEHHE.
17 Tuner XFMHHGCKHX peakuwmii. Knaccudukarms XuMHIECKUX 2710
peaxIuil Mo COCTAaBY M YUCIY PEareHTOB M MPOJYKTOB.
18 Tunbl XUuMHYECKUX peakiui. Peakunn coenruHeHus, 2910
pa3ioxeHus, 3amenieHus u oomena. Karanmzaropsl.
19 [ToBTOpenue u 06061eHue TeMol. [IoAroToBKa K KOHTPOIBHOM 10.11
pabore
20 KonTpoubsnas padora 1 no reme «HauanbHble NOHATUSA U 1211

3aKOHBI XUMHUHN»

I'naBa 2. Baxxneiinue npeacraBuTe/in Heoprannyecknx Bemiects. KosmmuyecTrBeHHbIe
oTHomeHusi B xumuu (19 v)

21 | Koppexknus 3Hanuii. Bo3ayx u ero cocran 17.11
22 | Kucnopon 19.11
23 IIpakTnyeckas padora 4 [lonyuenue, cobupanue u 2411
pacro3HaBaHHe KHCI0po/ia '
24 | Oxcunsl 26.11
25 | Bogopon 01.12
26 IIpakTuueckas padora 5 [lomydenne, coonpanue u 03.12

pacno3HaBaHnue BOAOPOJa
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27 | Kucnotsr 08.12

28 | Conu 10.12

29 | [IpoMeKyTOYHASI ATTECTAMSA 15.12

30 | Koppekuus 3nanuii. Konmndectso Bemecrsa 17.12

31 | Pemrenune 3amgau no reMe «KommuecTBO BeliecTBa 22.12

32 | MousipHbIii 00EM Ta30B 24.12

33 | Pacu€Tpl M0 XUMHUYECKUM YPABHEHUSIM 29.12

34 | PemeHue pacyeTHBIX 3a/1a4 10 XUMHYECKUM YPAaBHCHUSM 12.01

35 | Boga. OcHoBanust 14.01

36 | PacTtBopsl. MaccoBast 710111 pacTBOPEHHOTO BEIIECTBA 19.01

37 HpaKTHilCCRaSi padotra 6 IIpurorosieHue pacTBopa 3aaHHON 2101
MacCcOBOH J0JIeil pacCTBOPEHHOTO BEIIECTBA
O606menne o Teme «BakHeimme npeacTaBuTeu

38 | Heopranmveckux BemiecTB. KonmiecTBeHHbIC OTHOIICHHS B 26.01
XUMUN
Koutpoasnas padora 2 o teme «BaxHeiliune npeactaBuTenn

39 | Heopranuveckux BemiecTB. KonniyecTBEeHHbIC OTHOIICHHS B 28.01
XUMUN)

I'naBa 3. OcHOBHBIE KJIACCHI HEOPraHuvdeckKux coequnenuii (10 u)

40 KOpprIII/Iﬂ 3HaHMi. OKCUABI, UX KIacCU(PUKAIUST XUMUICCKUE 02.02
U CBOICTBa

41 | OcHOoBaHwMsl, UX KIAaCCU(UKAILUS M XUMUYECKHE CBOMCTBA 04.02

42 Kucnotsl, ux xnaccuduxanus. BaumoneiicTBue KUcioT ¢ 09.02
MeTaJIaMH. DJIEKTPOXUMUICCKHH PsiJ] HAPSKCHUI METAJIOB.

43 | XuMHUYECKHUE CBOKMCTBA KUCIIOT 11.02

44 Coun, ux KiIaccu(uKanms U CBOHCTBa. PacTBOpUMOCTB coJeii B 16.02
BOJIC.

45 | XuMu4ecKkue CBOKWCTBA COJICH. 18.02

16 FeHeTI/IquIiail CBSI3b MEXKIY KJIACCAMH HEOPTaHUICCKHIX 25 02
COeTMHEHU N

47 IIpakTuyeckasi padora 7 PemieHue skcriepruMeHTANbHBIX 3a/1a4 02.03
1o TeMe «OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COSTMHEHHID)

48 O00011eHNEe U CUCTEMATU3ALIS 3HaH£/H71 1o TeMe «OCHOBHEBIE 04.03
KJIACChl HEOPTAHUYECKUX COSTMHEHUI»

49 Koutpoabnas padora 3 o teme «OCHOBHBIE KJIACCHI 09.03

HCOPTaHNYCCKUX COE€TUHEHUI

I'naBa 4. Hepuo;mqecmm 3aKOH U MepuoanviecKkas CucteMa XuMmmn4

N. Menpeneea. Ctpoenne atoma (8 1)

C€CKHX JJIEM

entoB /I,

Koppexuust 3Hanuii. EcrecTBeHHbIE CEMENCTBA XUMUYECKHUX

50 11.03
3JIEMEHTOB. AM(OTEPHOCTb

51 | OtkpeiTe nepuoanueckoro 3akona J[. 1. MenneneeBbim 16.03

52 | OcHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB 18.03

53 | CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 23.03
Ilepnonnueckas cuctemMa XMMUYECKUX 351eMeHTOB []. 1.

54 06.04
Meneneena

55 XapaKTepI/ICTI/IKaVSJ'IeMeHTa TI0 €T0 TOJIOKEHUTIO 08.04
B IIEpUOTMYECKOM CUCTEME

56 3aKkperieHUE TEMBI «XapaKTepI/ICTI/IKEI 3JIEMEHTA 13.04
0 €r0 MOJIOKEHUIO B MEPHOIMUYECKON CHCTEME)

57 3Ha4yeHre MepUOJMUECKOro 3aKOHA U MEPUOINYECKON CUCTEMBI 15.04

xumudeckux amemenToB . . MeneneeBa
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\ Bcepoccuiickasi npoBepoyHas pabora

I'naBa 5. Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHBbIE peaknuu (11 1)

58 | MoHHast xuMHu4ueckas CBs3b 20.04

59 | KoBajieHTHass XUMHYECKasl CBS3b 22.04

60 | KoaneHTHas HENMOJIIpHAS U MOJISIPHAS] XUMHUUYECKAsl CBSI3h 27.04

61 | MeTammdeckass XMMHUYECKasl CBSI3b 29.04

62 | CreneHb OKUCIICHUS 04.05

63 | OKHCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKITUU 06.05
O06o0OmeHne ©  CUCTeMaTHW3alus 3HAHUKW 10  TeMaM
«Ilepuonnyeckuit 3aKOH U NEPUOANYECKAS CUCTEMA XUMUYECKUX

64 | snementoB  [I. . MenneneeBa.  Crtpoenue  aToma» | 11.05
«Xumuueckas  CBA3b.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIum
KonTpoasnas padora 4 no temam «llepuoandeckuili 3aKoH U

65 | ICPUONMIECKas CHCTEMa XMMUYECKAX =~ OICMCHTOB . N 13.05
MenneneeBa. Crtpoenue aroma» ©u «XUMHUYECKas CBS3b. '
OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUI

66 | Koppexnus 3nannii. O6001enne 3HaHui 3a § Kiacc. 18.05

67 | IIpome:xkyTOUHAs aTTeCTalMs 32 Kypc XMMHUHU 8 Kacca 20.05

68 AHanu3 uToroBoi arrecranuu. [lopTpeTHas rajgepest BEIUKUX 25 05
XUMHUKOB
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9 kjaacc

Ne

HaumeHnoBaHue Pa3xejioB 1 TEM

Jara npoBeaeHus

IUIAHUP.

no
dakrty

I'naBa 1. [loBTOpeHue u 00001eHNe CBeIeHUI 10 Kypcy 8 kiacca. XumMuveckue

peakuum (6 4)

1 | Kimaccuduxkaiysi HeOpraHM4eCKUX BEIIECTB U MX HOMEHKJIATypa 01.09
Knaccuukanus XuMU4eCKUX peakifii o Pa3InIHbIM

o | OCHOBAHMSAM: IO COCTABY M YHCITY PEArnpyIOMIHX 1 03.09
00pa3yromuxcs BEIIECTB, M0 TEIUIOBOMY 3P deKTy, 1o
arperaTHOMY COCTOSIHUIO PEarupyIOUINX BEIIECTB
Knaccudukanus XuMU4ecKUX peakifii o Pa3InIHbIM

3 | OCHOBaHHUSM: 110 OOPATUMOCTH, TIO U3MCHEHHIO CTEIIEHEH 08.09
OKHCIICHHS DJIEMEHTOB, 110 MCITOJIb30BAHHIO KaTAIN3aTOopa.

4 | IloHATHE O CKOPOCTH XMMHUYECKON pEaKIiu. 10.09

5 | Karanus. 15.09

6 | BxoagHasi KOHTpPOJIbHAs padoTa 17.09

I'naBa 2. Xumnueckue peakuuu B pacrpopax (10 yacon)

7 | Koppekuusi 3HaHUI. DJICKTPOJIUTHYECKAS TUCCOITAALINS 22.09
OCHOBHBIE TIOJIOKEHUS TEOPUH DIEKTPOIMTHUECKON AUCCOIUAITIH 2409
(TS0 '

9 | XuMuyeckue CBOMCTBA KHCIIOT KaK 3JIEKTPOJIUTOB 29.09

10 MonekynsipHble 1 HOHHBIE YPaBHEHHSI peakuid. Y CIOBHs 01.10
IIPOTEKAHUs PEeaKIMi 10 KOHIA. Pl akTHBHOCTH METaJLIOB.

11 | Xumuueckre CBOMCTBA OCHOBAHHI KaK 3JICKTPOJIMTOB 06.10

12 | Xumudeckue CBOMCTBA COJICH KaK AJICKTPOJIUTOB 08.10

13 | [lonsiTue 0 THApPOIIM3E CONeH 13.10

14 IMpakTnyeckas padora 1. PemieHre 3KCIEPUMEHTAIBHBIX 3214 15.10
10 TeMe «DJIEKTPOITUTUIECKAsT TUCCOIIHAITIS

15 O06o011eHne U cucTeMaTu3alys 3HaHUH 10 TeMe « X UMHUeCcKue 20.10
pEaKIyy B PACTBOPAX DIIEKTPOIUTOBY

16 Konrposabnasi padora 1 no teme «XMMHUYECKHE pEaKkLMH B 2210
pacTBOpax AIMEKTPOITUTOBY

I'maBa 3. HemeTaJiibl M uX coefuHeHus (26 4)

17 | Koppekuusi 3Hanmii. O01as XxapakTepuCTHKa HEMETAJJIOB 05.11

18 | O6mas xapakrepructuka 31eMeHToB VIIA-rpynibl — rajgoreHoB 10.11

19 | CoenuHenus rajJoreHoOB 12.11

20 | MpakTuyeckas padora 2. V3ydeHne CBOMCTB COISTHONW KHCIIOTHI 17.11

21 OO6mas xapaktepucTuka 371eMeHTOB VIA-rpymnnbel — XalnbKOTEHOB. 19.11
Cepa '

22 | CepoBonopon U CyIbGUIBI 24.11

23 | KucnopoiHble COeTMHEHUS CEPhI 26.11

24 | llpakTHyeckas padora 3. I3ydeHne CBOHCTB CEPHOI KHCIOTHI 01.12

o5 OO1m1ast XxapaKTepUCTHKA XUMUUYECKHX 3JIEMEHTOB V A-TPYIIIBL. 03.12
Azor '

26 | Ammuak. Con aMMOHHUS 08.12

27 Hp%KTuquKaﬂ pabora 4. [loryueHre aMmmMuaka v U3y4eHHUE €ro 1012
CBOWCTB

28 Kucnopoansie coeqmHeHns a30ta: HecoeoOpas3yromme u 15.12

KHCJIOTHBIC
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29 Kucnoponnble coemuHeHns a30Ta: a30TUCTasi KUCJIOTa U HUTPUTBHI. 1712
A30THas KHCJI0TAa, €€ NoJlydeHne U cBoiicTBa. HuTpartsl.
30 | IIpomexkyTOUYHAST KOHTPOJILHAsI padoTa. 22.12
31 | Koppeknusi 3uanuii. Docdop u ero coemHeHus 24.12
32 | Obmas xapakTepucTuka anemMeHToB |V A- rpynmsl. Yriepon 29.12
33 | KucnopoiHbIe COeTMHEHUS yTIepo/ia 12.01
34 IIpakTHyeckasn pflﬁOTa 5. IlonyyeHue yriekucioro ra3a u 1401
W3YYCHHE €r0 CBOWCTB
35 | YrneBomopomsl 19.01
36 | Kucnopoacoaepskaimye opraHnuecKue CoeqMHEHUs 21.01
37 | Kpemuwuii u ero coeuHeHUs 26.01
38 | CunukarHasi MPOMBIIIIEHHOCTh 28.01
39 | [NonydeHnne HEMETAIIIOB 02.02
40 | IlomydyeHHne BAXKHEHIINX XMMHUYECKUX COCTMHEHUN HEMETAJLIIOB 04.02
41 | O0o061enue o teMe «Hemeraiuiel 1 UX COETUHEHUI 09.02
42 | KonrpoJabHas padota 2 no reme «Hemeramiel u ux coegunenus» | 11.02
I'naBa 4. Mera/uibl u ux coequnenus (17 )
43 | Koppekuusi 3Hanuii. O011as xapakTepUCTHKA METAJUIOB 16.02
44 | XuMudeckue CBOWCTBA METAIIJIOB 18.02
45 | O6mas xapakTepucTHKa 3J1eMeHTOB | A-Tpynbl 25.02
16 OKCE/II[LI Y TUJIPOKCH/IBI IIEJIOUYHBIX METAIJIOB, UX MOJTYYeHHE, 02.03
CBOICTBA U IPHMCHCHHE.
[Ipo6He1ii OI'D npeamer o BeIOOpPY
47 | O6mas xapakrepuctuka || A-rpymnmbl 04.03
Baxxueimme cony mEmogHo3eMeIbHBIX METAJIOB, UX 3HAUCHHE B
48 | mpupoe u KXu3HM yeiaoBeka. KapOoHaThl M THAPOKApOOHATHI 09.03
KaJIBIIA.
49 | XécTtrocTh BOJBI U CIOCOOKI €€ yCTpaHEHHS 11.03
50 IpakTuyeckasi padora 6. )KEcTKOCTH BOBI U CITOCOOKI €€ 16.03
yCTpaHEHUs
51 | ArOMUHMI U €r0 COENMHEHNS 18.03
52 | XKeneso u ero coeguHEHUs 30.03
53 | XuMudeckue cBOMCTBA jKele3a 01.04
54 IIpakTuyeckass padora 7. Pemenne SKCepUMEHTAIBHBIX 3a7a4 06.04
1o TeMe «MeTanbh)
55 | Koppo3us MeTamuioB u criocoObl 3alUThI OT Hee 08.04
56 | Meramsl B npupoe. [loHsTHE 0 MEeTaJUTypriu 13.04
57 Jomennsriii nporiecc. [lepepaboTka uyryHa B cTaidb. DJIEKTPOIU3 15.04
pacIIaBoB.
58 | O6o06menue 3HaHMH 110 TeMe «MeTaTbDy 20.04
59 | KonTpoJabHasi padoT 3 o Teme «MeTayuibh 22.04
I'naBa 5. Xumus 1 okpyxkamomas cpeaa (2 yaca)
60 | Koppeknus 3HaHNd. XUMHUYCCKUI COCTAB TUIAHETHI 3eMJIS 27.04
61 | Oxpana okpy>Kkaromeil cpeapl 0T XUMUIECKOT0 3arpsi3HEHHS 29.04
I'maBa 6. O0001IeHNE 3HAHMI 10 XUMMH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroToBKka K 0CHOBHOMY rocyIapcTBeHHOMY 3k3ameny (OI'J) (7 v)
62 | BemectBa 04.05
63 | Xumudeckne peakuu 06.05
64 OCHOBBI HEOPTAHUYECKOW XUMUU. XHUMHUECKHUE CBOICTBA 11.05
MTPOCTBIX BEIICCTB
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OCHOBBI HEOPraHUYECKON XUMUH. XapaKTePHbIC XUMHYECKUE

65 . . 13.05
CBOCTBA COJICOOPA3YIONINX OKCUAOB, THIPOKCHIIOB, COJICH

66 [ToBTOpenue u 0606menue mo reme. [loaroroBka K KOHTPOJIBHOM 18.05
pabote '

67 | T'oxoBasi UTOroBasi aTTEeCTALMA 20.05

68 | Koppekius 3HaHU TOJOBON MPOMEKYTOUHON aTTeCTAIUN 25.05
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