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[Iporpamma peanusyercs B y4eOHHMKax M0 XUMUHU i 8—9 kiaccoB nuHUU «BepTukanb» u
COCTaBJICHa Ha OCHOBE MPOTPaMMbl aBTOPCKOTO KOJUIEKTHBA 1o pykoBoacTBoM O.C. T'abpuensna,
A.B. Kymmosoii «IIporpamma ocHoBHOTO 00111€T0 00pa3oBanus. 8 — 9 kmacce» M.: Ipoda, 2017r).

I[InanupyemMble pe3yibTaThl OCBOEHHUS NpeIMeTa

JIMIHOCTHEIC PE3VYIbTAThI

- (hopMUpOBaHHE YYBCTBA TOPIOCTH 38 POCCHICKYIO0 XUMHYECKYIO HAYKY;

- OCO3HaBaTb €AMHCTBO U LECJIOCTHOCTH OKPYKAIOMIET0 MHPA, BO3BMOXKHOCTU €TI0 IIO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JOCTHKCHHI HAYKH,

- MMOCTCIICHHO BBICTPAaMBATDh COOCTBEHHOE HCJIOCTHOC MUPOBO33PCHUC. OCO3HABATH HOTpCGHOCTB u
TOTOBHOCTH K CaMOO6pa3OBaHI/IIO, B TOM YHUCJIC U B paMKax CaMOCTOSITCILHON JEITCIILHOCTH BHE
IIKOJIBI

- OLCHHUBATb XU3HCHHBLIC CHUTyallUM C TOYKH 3PCHUA 0e301acHOro 06pa3a JKU3HHU U COXPAaHCHUA
3JI0POBBSI;

- OICHUBATh SKOJIOTHYECKUHN PUCK B3aMOOTHOIIICHUH YeJIOBEeKa U IIPpUPOILI.

- (hopMHpOBATHh IKOJOTHUECKOE MBIIIICHUE: YMEHUE OIICHUBATH CBOIO JICATEIHHOCTh M MOCTYIIKU
JIPYTHUX JIIOJIEH C TOYKU 3PEHUSI COXPaHEHUSI OKPY’KAIOIIEH CPEIbl - rapaHTa KU3HU U OJIaronoixydust
JIroaen Ha 3eMmire.

MeTanpeaMeTHBIC PE3YILTAThI

Peaynamusnvie YV

- CaMOCTOSITEJIbHO OOHapykuBaTh U (HOPMYIUPOBaATH Y4YEOHYIO MpoOJeMy, OMpENeisaTh Ieb
y4eOHOU JeATEeTbHOCTH;

- BBIABUTaTb BCPCHU PCHICHUA HpO6J’I€MI)I, 0CO3HaBaTh KOHCUHBIN PE3YyIbTAT, BI)I6I/IpaTI> nus3
MPEAJIOKCHHBIX U UCKATHh CAMOCTOATCIIbHO CPEACTBA NOCTHIKCHUS LCIIN;

- COCTaBJIATDH (I/IH,I[I/IBI/II[yaJ'IBHO niun B rpynne) IJIaH PCIICHUA HpO6J’I€M;

- paboTas 1o TUTaHy, CBEPSATH CBOM JCUCTBUS C IEIBIO U, TPU HEOOXOAMMOCTH, UCTIPABIIATH OITHOKU
CaMOCTOSTEIIBHO;

- B IMAJIOTE C YUUTEJIEM COBEPILICHCTBOBATh CAMOCTOSATENIbHO BEIPAOOTaHHbBIE KPUTEPHH OLIEHKU;
- 0OHapyXUBaTh U GOPMYIMPOBATH YIEOHYIO TPOOIEMY MTOJI PYKOBOACTBOM YUUTES;

- CTaBUTh IIeNIb JICATEIBHOCTH Ha OCHOBE IOCTABJICHHON NpOOJEMbI M MpeaiaraTb HECKOJIBKO
CIIOCOOOB €€ JOCTHIKCHUS,

- CaMOCTOSTENIBHO aHAJIM3UPOBATh YCIOBHUS IOCTHIKCHHUS LIEJIM HAa OCHOBE YYETa BBIJCICHHBIX
Y4UTEIEM OPUEHTHUPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepHuae;

- INTAHUPOBATH PECYPCHI JIA JOCTUKCHUA LICIIH

- Ha3bIBaTh TPYIHOCTH, C KOTOPBIMHU CTOJIKHYJICA IIPHU PEIICHHUH 3aJayd, W IIpelararb IIyTH HX
MPEOI0JICHUS M M30eraHus B JaIbHEHIIICH 1eATeTbHOCTH.

Kommynuxamuesnvie YV



- CaMOCTOSITENIbHO OPraHU30BHIBaTh y4eOHOE B3aMMOCHCTBUE B IpyMIie (OMpeAessTh 00Iue ey,
pacrpenenarTs posid, 10roBapuBaThes APYT C IPYroM U T.11.);

- OO0 1aTh HOPMBI ITYOJIMYHOM Peyur U perjiaMeHT B MOHOJIOTE U TUCKYCCHH;

- TI0JI30BAThCS aJIEKBATHBIMHU PEUEBBIMU KJTUIIIE B MOHOJIOTE (ITyOJIMYHOM BBICTYIUJICHUU), AUAJIOTE,
JTUCKyCcCUU. - GOPMYIIMPOBATh COOCTBEHHOE MHEHUE U TIO3UIINIO, apTYMEHTHPYSI UX;

- KOOPJMHHPOBATH CBOIO IMO3HMIHIO C MO3HUIUSIMU MAPTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE
o011ero;

- YCTaHABJIMBATh U CPAaBHHUBATh Pa3HbIC TOUKU 3PCHUS, MIPEXKIC YeM NPUHUMATH PEIICHUS U JIeNaTh
BBIOOD;

- CIIOPUTH U OTCTAaNBATh CBOIO ITO3HUIIHUIO HE Bpa)KIIe6HBIM JJIA OIIIIOHCHTOB 06pa30M;

- OCYHICCTBJIATH B3aUMHBIN KOHTPOJIb MW OKa3bIBaTb B COTPYAHHUYCCTBC HeO6XOI[I/IMYIO
B3aMMOIIOMOIIb,

- OpPraHW30BBIBATh M IUIAHHPOBATh YUEOHOE COTPYAHHYECTBO C YYHTEIEM W CBEPCTHUKAMU;
ONPEACIATh MU W (QYHKIHH YYACTHUKOB, CIIOCOOBI B3aWMOJCWUCTBHS, IUTAHUPOBATH OOIIHE
CIocoObI pabOTHI;

- YMCThb pa6OTaTB B I'pYIIIC — YCTAaHABJIMBATb pa6oqI/Ie OTHOILICHUNA, 3(1)(1)CKTI/IBHO COTPpyAHUYATb U
CIoco0CTBOBATh HpOHYKTHBHOﬁ KooInepanuu,; UHTCTPUPOBATHCA B I'PYIITY CBEPCTHUKOB U CTPOUTH
IMPOAYKTUBHOC B3aHUMOJCHCTBHE CO CBEPCTHUKAMHU U B3POCJIBIMHU,

- YYUTBIBATh pa3Hble MHEHUSI K1 UHTEPECHI U 00OOCHOBBIBATH COOCTBEHHYIO TO3UIIUIO.
To3znasamenvnvie YVJ[

- AHAJIMU3UPOBATH, CPABHUBATD, KHaCCH(bHHHpOBaTB u 0606H_[8.TB q)aKTBI Hn ABJICHUSA, BBIABJIATH
IIPHUYUHEBI 1 CIICACTBUA MIPOCTHIX HBHGHHﬁ;

- OCyHICCTBJIATE CpaBHCHHC, KJ'IaCCI/I(bI/IKaIII/IIO, CaMOCTOATCIBbHO BI)I6I/Ipa5[ OCHOBAHUA W KPUTCPUU
AJId YKa3aHHBIX JIOTHYECKUX onepaunﬁ;

- CTPOUTH JIOTUYECKOE PACCYXIEHUE, BKIIOYAIOIIEE YCTAHOBJIEHUE MPUUMHHO-CIIEACTBEHHBIX
CBSI3€;

- CO3/1aBaTh CXeMaTUYECKHE MOJIEIH C BBIJCJICHUEM CYIIECTBEHHbBIX XapaKTEePUCTUK O0BEKTa;
- COCTAaBIISATH TE3UCHI, PA3IIUYHBIE BUbI TUIAHOB (TPOCTHIX, CIOKHBIX U T.I1.);
- IpeoOpa3oBbIBaTh HHGOPMAIUIO U3 OJHOTO BUA B APYroil (Tabauily B TEKCT U IIp.);

- yYMETh ONpEIENsAiTh BO3MOXKHBIE HCTOUYHUKM HEOOXOJMMBIX CBEJICHHH, MPOU3BOJUTH IOUCK
nH(pOpMalUY, aHAIM3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTD;

- OCYIIECTBIISITh PACHIUPEHHBIM MOWCK WH(GOPMAIMK C HCIOIB30BAHUEM PECYPCOB OMOIMOTEK M
WNHtepHera;

- CYMHTBIBATh I/IH(l)OpMaLII/I}O, MNpEaACTAaBJICHHYIO C MCIIOJIB30BAHUEM pPaHEEC HCU3BCCTHBIX 3HAKOB
(CI/IMBOJ'IOB) IIpU HAJIMYHUU UCTOUYHHKA, COACPIKAIICTO UX TOJIKOBAHUC,

- CO3aBaTb MOACIIN U CXEMBI U pCIICHUSA 3a/1a4;

- TEpeBOJUTH CIOXHYIO 10 CcOcTaBy HH(OpManuio u3 rpauyeckoro WM CHMBOJBHOTO
IIPEJCTABICHUS B TEKCT U HA000POT;



- YCTaHABIIMBATh B3aMMOCBSI3b OITUCAHHBIX B TEKCTE COOBITHI, SIBICHUH, TPOIIECCOB;
- Y4aCTBOBATh B MPOEKTHO- UCCJICIOBATEIBCKOM JIESITEIbHOCTH;

- MPOBOAWTH HAOIIOACHUE U SKCIIEPUMEHT IO/ PYKOBOACTBOM YUHTEJIs, OCYIIECTBIIATH BHIOOD
HanOosee 3 (HEKTHBHBIX CIIOCOOOB PEIICHUS 33/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBUI;

- AaBaThb ONPCACIICHHUC ITOHATHUAM.

HDGZ[MGTHBIG PE3VYIJIbTAaThI

BbInyCKHUK HAY4YHTCSH:
® XapaKTepH30BaThb OCHOBHBIE METO/IbI TIO3HAHUS: HAOIIOJCHIE, U3MEPEHHE, IKCIIEPUMEHT;
® ONUCHIBAaTh CBOMCTBA TBEPABIX, JKHUJIKHX, Tra3000pa3HbIX BEILIECTB, BBIACTSAS HX
CYLIECTBEHHbIE IIPU3HAKHY;
® DACKpbIBaThb CMBICII OCHOBHBIX XHMMHUYECKHUX IOHATHH  «aTOM», «MOJEKyJay,
«XMMHUYECKHI BJEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
«XUMHUYECKas peaKus», UCI0JIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;
® DPACKpbIBaTh CMbIC]I 3aKOHOB COXPaHEHMsI MaCChl BELLIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;
® pazIUyaTh XUMUYECKHE U PUZNUYECKUE SIBICHUS,
Ha3bIBaTh XUMUYECKHUE JIEMEHTHI;
OTIPENIeNIATh COCTAB BEUIECTB O MX (HOpMyIIaMm;
OIPEAEIATh BaJICHTHOCTh aTOMa JIEMEHTA B COSAMHEHMSIX;
OINpEAEIATh TUI XUMHUUECKUX PEaKIIMii;
Ha3bIBaTh MPU3HAKU U YCJIOBHSI MPOTEKAHUSI XMMUUYECKUX PEaKLIUii;
BBISIBJISTH IPU3HAKHU, CBUJETEIBCTBYIOIINE O MPOTEKAHUM XUMUYECKOW peakluy Mpu
BBITTOJIHEHUHM XUMHUYECKOTO OMBITA;
COCTaBJIATH (HOPMYJIbI OWHAPHBIX COCTUHECHHUI;
COCTaBJISITh YPABHEHHS] XUMUUYECKHUX PEAKLIU;
co0uro1aTh MpaBuiia 6e301macHoi paboTh! PU MPOBEIECHUH OIBITOB;
HOJIb30BaThCs JIAOOPATOPHBIM 000PYAOBAHUEM U NTOCYAOMH;
BBIYHCIIATh OTHOCUTENbHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB;
BBIYUCIISATH MAaCCOBYIO JI0JIF0O XUMUYECKOTO 3JIeMEHTa 0 (hopMyJsie COETUHEHNUS;
BBIUUCIIATh KOJIMYECTBO, 0OBEM MIIM MacCy BELIeCTBa MO KOJUYECTBY, 00bEMY, Macce
peareHToB WM IPOAYKTOB PEaKIIMH;
® XapaKTepH30BaTh (PU3MUECKUE U XMMHUUYECKHE CBOMCTBA MPOCTHIX BEILECTB: KUCIOPOAA U
BOJOPOAA;
® [I0JTy4aTh, COOUPATH KUCIOPOJ U BOJIOPOS;
pacrio3HaBaTh OINBITHBIM IyTeM I'a3000pa3HbIe BELIECTBA: KUCIOPO/I, BOJOPOI;
pacKpbIBaTh CMBICII 3aKOHA ABOTaJIpo;
PacKpbIBaTh CMBICH MOHATHH «TETIOBOM AP (HEKT peakIumy, «MOJISPHBIA 00beM»;
XapakTepu3oBaTh (PU3NYECKHe U XUMUUYECKHE CBOMCTBA BOBI;
PacKpbIBaTh CMBICII TOHSTHUSL «PAaCTBOPY;
BBIUHCIISTH MAaCCOBYIO JIOJII0O PACTBOPEHHOIO BELIECTBA B PACTBOPE;
IIPUTOTOBJISATH PACTBOPHI C OIIPEIEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTI'O BEIIIECTBA;
Ha3bIBATh COEUHEHUS N3YYCHHBIX KJIACCOB HEOPIraHUYECKUX BEUIECTB;
® XapaKkTepu3oBaTh (PHU3MUYECKME M XMMHUYECKHE CBOHCTBA OCHOBHBIX  KIIACCOB
HEOpPraHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUH, COJIEH;

® ONpEIETsATh NPUHAIJIC)KHOCTh BEIIECTB K ONPEACICHHOMY KJIaCCy COCIMHEHU;
® COCTaBIATH POPMYIIBI HEOPTAHUUYECKUX COSTMHECHUN H3y4EeHHBIX KIaCcCOB;



® [POBOJUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA M3YyUEHHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB;

® pacno3HaBaTh OMBITHBIM MYTEM PACTBOPHI KUCIOT U IIEIOYEH MO M3MEHEHHIO OKPacKu
WHJIMKATOPA;

® XapaKTEepPHU30BaTh B3aUMOCBSI3b MEXK]y KJIACCAMH HEOPTAHUUECKUX COCUHEHUN;

e packpsiBaTh cMbich [lepuoanueckoro 3akona JI.M1. Menaeneena;

e OOBACHATH, (PHU3UYECKHII CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpPa XHUMHYECKOTO
3JIEMEHTA, HOMEPOB I'PYNIIBI ¥ Ilepuoa B nepuoguueckon cucreme .M. Menaeneesa;

® OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUs CTPOCHHUS aTOMOB, CBOHCTB JJICMEHTOB B
npejenax MajblX MEPHOJIOB U IIIaBHBIX MOATPYIIIL;

® XapaKTEepU30BaTh XMMHUYECKUE 3JIEMEHTHI (OT BOAOPO/a J0 KaJbliMsi) HA OCHOBE MX
MOJIOXKEHUs B repuoanueckoit cucreme J1.1. MenaeneeBa u 0COOCHHOCTEH CTPOCHHSI KX aTOMOB;

® COCTaBIISITh CXEMBI CTPOCHHUs aTOMOB TepBbIX 20 AJIEMEHTOB MEPUOJIMYCCKON CHCTEMBI
J.1. MeHnneneena;

® PpACKpBIBaTh CMBICI MOHATHN: «XUMUUYECKAs CBI3bY, «JIEKTPOOTPUIIATEILHOCTDY;

® XapaKTEepU30BaATh 3aBUCUMOCTb (PU3UUYECKUX CBOMCTB BEIIECTB OT THIA KPUCTALTUYECKON
peIIeTKY;

® ONpEenemsATh BUJl XUMHUYECKOUW CBSI3M B HEOPTaHUYECKUX COCTUHCHUSX;

e u300paxaTh CXeMbl CTPOEHHUSI MOJIEKYJ BEIIEeCTB, 0Opa30BaHHBIX Pa3HBIMU BHJIaMU
XHMHUYECKUX CBS3CH;

® pacKpeiBaTh CMBICT TOHATHH  «HOH», «KATHOHY», «AHUOH»,  «IJIEKTPOJUTHI»,
CHEDJICKTPOJIUTBI», «IJICKTPOJIUTUYECKAS AUCCOLMALMSY), «OKUCIHUTENb», «CTEIEeHb OKHUCICHUS)
«BOCCTAHOBHUTEIIbY, «OKUCICHHUEY, «BOCCTAHOBIICHUEY,;

® ONpENeNsATh CTENEeHb OKUCICHUS aTOMa JIEMEHTA B COCIMHCHUH;

® pacKpbIBaTh CMBICI TEOPUHU ANEKTPOIUTUUECKON TUCCOLUALINY;

® COCTaBJIATh YPABHEHUS JIEKTPOIUTHUECKON TUCCOIMALMN KUCIIOT, HIEI0Y€EH, CONei;

® OOBSICHATH CYIIHOCTH MPOIECCa IIEKTPOIUTUUECKON JTUCCOLMALMA M PEAKIIUA MOHHOTO
oOMmeHa;
COCTABJISITh TIOJIHBIE M COKPAIICHHBIC HOHHBIE YPAaBHEHUS PEAKIIMH OOMEHa;
OTIpeIeNATh BO3MOKHOCTh MIPOTEKAHUS PEAKIil HOHHOTO 0OMEHa;
MIPOBOJIUTH PEAKLIUU, TOATBEPKAAIOIINE KAUECTBEHHBI COCTAB Pa3JIMUHbIX BEILIECTB;
ONpEeNENsATh OKUCITUTENb U BOCCTAHOBUTEIb;
COCTABJISITh YPABHEHUS OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKITU;
Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKOHN PEaAKITNH;
KJIACCU(PUITUPOBATh XUMHUYECKUE PEAKIIUH T10 PA3IMYHBIM IMPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBS3b MEXTY COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAILIOB;

® TPOBOJHTH OMBITHI IO MOTYYEHUIO, COOMPAHUIO M M3YYCHHI0 XUMUYECKUX CBOWCTB
ra3000pa3HbBIX BEIIECTB: YIICKUCIIOrO ra3a, aMMHaKa;

® pacrmo3HaBaTh OMBITHBIM TyTEM ra3000pa3HbIC BEIECTBA: YIJICKUCIBINA T'a3 1 aMMHAK;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOCHHEM U CBOMCTBAMH METAILJIOB;

® Ha3bpIBaTh OpPraHWYECKHE BEIIeCTBA IO WX (OopMyse: MeTaH, dTaH, JTUJIEH, METaHOJI,
3TaHOJI, TJIULEPHUH, YKCYCHAs! KUCJIOTa, aMUHOYKCYCHAsl KUCJIO0Ta, CTEAPUHOBAs KUCIIOTA, OJIEMHOBAs
KHCIIOTa, TIIF0K034a;

® OICHUBATh BIIUSAHHE XUMHUYECKOTO 3arpsi3HEHHs] OKPYXKAIOIIEH cpeapl Ha OpraHu3M
4yeJIOBEKa;

® T'PaMOTHO OOpaIIaThCs C BEMIECTBAMU B TIOBCEAHEBHOM KU3HU;

® OMNpENeNATh BO3MOXHOCTh NPOTEKAHMS  PEAKIHUM  HEKOTOPBIX  MpECTaBUTENEH
OpPraHUYECKUX BELIECTB C KUCIOPOAOM, BOJOPOJAOM, METANIAMH, OCHOBAaHUSMH, FaJIOT€HAMHU.



BbinyCKHUK MOJYYUT BO3MOKHOCTH HAYUHTHCS:

® BBUIBUIaTh W MPOBEPATh HKCIHEPUMEHTAIbHO THIOTE3bl O XHUMHUYECKHMX CBOMNCTBax
BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKUE PEAKIIUH, O
XapakTepe U MPOAYKTAX PA3IUYHBIX XUMUUECKUX PEaKIIMii;

® XapaKTEepU30BaTh BEILECTBA [0 COCTaBY, CTPOEHHUIO M CBOMCTBAM, YCTAHABJIMBATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y JaHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

¢ COCTaBJIATb MOJICKYJIAPHBIC W IMOJHBIC MOHHBIC YpAaBHCHHA 110 COKPAIICHHBIM HOHHBIM
YPaBHEHHUSM;

¢ [IPOrHO3HUpPOBATH CIOCOOHOCTD BCIICCTBA IPpOABJIATH OKHUCJIINTCIIBHBIC nIIn
BOCCTAaHOBHUTEIILHBIC CBOMCTBA C Y4CTOM CTCIICHEH OKHCICHUS SJIEMCHTOB, BXOAAIIUX B €0 COCTAaB,

¢ COCTaBJIATh YPAaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIHX MOCICA0OBATCIIbHOCTHU HpeBpaH_IeHI/Iﬁ
HEOPraHUYECKHUX BEIIECTB Pa3JINYHbIX KJIACCOB;

® BBUIBUTaTh U MPOBEPSATh HKCIEPUMEHTAIbHO THUIOTE3bl O pe3yibTaTax BO3JCHCTBUS
pa3nuYHbIX (DAKTOPOB HA U3MEHEHUE CKOPOCTU XMMUYECKOM peaklnu;

® JHCIIOJIB30BAaTh HpI/I06peTCHHI)Ie SHAaHUA OJId OKOJOTMYCCKH TI'paMOTHOI'O INOBCIACHUS B
OKpY>KalolleH Cpere;

® JHCIIOJIB30BAaTh HpI/IO6peTeHHBIe KIIFOYCBBIC KOMIICTCHLIMW IIPU BBINIOJHCHUN IPOCKTOB U
y4eOHO-HMCCIIeIOBATENBCKHUX 3a/1a4 10 U3YYEHHIO CBOMCTB, CIIOCOOOB MOJYYEHHUS M Paclio3HaBaHUS
BEIIECTB;

e 00OBEKTUBHO OLCHHUBATH HH(bOpMaIII/IIO O BCHICCTBAX U XUMHNYCCKUX MMPOHCCCax;

® KPUTHYECKH OTHOCUTHCS K ICEBIOHAYYHON HMH(pOpMAINK, HEA0OPOCOBECTHOM peKame B
CpeacTBaX MaccoBOW MH(OPMALINK;

® OCO3HAaBaTb 3HAYCHHE TEOPETHUECKUX 3HAHUM MO0 XUMHHM M1 [PAKTUYECKOU
JEeSATEIbHOCTH YEJIOBEKA;

¢ COo3aaBaTb MOJCIN U CXCMbI JJI PCIICHUA y‘I€6HBIX U IIO3HaBaTCIIbHBIX 3aaa4., IOHUMAaThb
HEO0OXOIMMOCTh COOJIIOJIEHUSI MPEANUCAHUN, MPEIIaraéMblX B MHCTPYKIHUSAX MO HCIOJIB30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOW XHUMHH U JP.

1. Copep:xxaHue nporpaMmbl
8 kiacc

Beenenune

Hpez[MeT XUMHU. MeToAbl ITO3HAHUS B XUMUM: Ha6J'IIOI[eHI/I€, OKCIICPUMCHT, MOJACIIMPOBAHUC.
HCTOYHUKHN XUMHYECKOMN I/IH(bOpMaLII/II/I, €C IMOJIYYCHHC, aHaJIN3 U NPCACTABJICHUC €T0 PE3YJIbTATOB.

IloHsTHE 0 XUMHUYECKOM 3JIEMEHTE U (I)opMax €T0 CYHICCTBOBAHMUA: CBO60)1HBIX aToMax, IMpPOCThIX U
CJIOKHBIX BEIICCTBaXx.

[IpeBpamenus BemecTs. OTIMUNE XUMUYECKUX peakuuil oT pusmueckux siBjaeHuil. Ponbp xumun B
KHU3HH yenoBeka. XeMopmiusa u xemopoOus.

KpaTkue cBenieHMs U3 UCTOPUM BO3HUKHOBEHMS U Pa3BUTUS XUMHH. POJIb OTEUECTBEHHBIX YUEHBIX B
CTAaHOBJICHMM XUMHYeCKOW Hayku — paborsl M. B. JlomonocoBa, A. M. byrtneposa, /. U.
Meneneesa.

XUMHYeCcKas CHMBOJIMKA. 3HAKH XMMHMYECKHX DJJIEMEHTOB M IIPOMCXO)KIECHUE HX Ha3BaHMM.
Xumnueckue popmynsl. Maaekcsl U ko3¢ ¢uienTsl. OTHOCUTENBHBIE aTOMHAS U MOJICKYJISIpHAS



Macchl. [IpoBefeHre pacueToB MacCOBOM JOTH XUMHUYECKOTO AJIEMEHTA B BEIIECTBE HA OCHOBE €ro
hopmyIBI.

Ilepuonnueckas cucrema xumudeckux dsnaeMeHTOB JI. M. MenpneneeBa, ee CTpyKTypa: Majble H
OosblIMe MEPHOAbI, TPYIIIBI U MOArpynnsl. [lepruoauueckas cucrema Kak clipaBOYHOE ocodue Juis
IMOJIYYCHUA CBCI[CHI/Iﬁ O XUMHUYCCKUX JJICMCHTAX.

emoncmpayuu:
Monenu (mapocrepxHeBbie 1 CTioapra—bpuriieda) pa3aTHuHbIX MPOCTHIX U CJIOXKHBIX BEIIECTB.
Komnnekuus cTeKIsIHHOM XMMUYECKOM TTOCY/bI.
Komnnekuust MarepuaioB v U3/1€IMI U3 HUX HA OCHOBE aJTFOMUHUSL.
B3anmoaeiicTBre Mpamopa ¢ KUCIOTOW U IOMYTHEHHE U3BECTKOBOM BOBI.
Jlabopamopnwie onvimol:
CpaBHEHME CBOWCTB TBEPbIX KPUCTAJUIMUYECKUX BEILIECTB U PACTBOPOB.

CpaBHEHHE CKOPOCTH HCIIAPEHHs BOJBI, OJICKOJOHA U ATUIIOBOTO CITUPTA C (PHIBTPOBAIBLHOMN
Oymaru.

Ilpakmuueckas paboma:

[IpaBuia TexHUKH 0€30MacHOCTH Tpu paboTe B XUMHUeCcKoM KaOuHeTe. [Ipuembl oOpareHus c
nabopaToOpHBIM 000PYIOBAaHUEM U HarpeBaTEILHBIMH MPUOOPAMH.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOoMBI Kak (opMa CyIIECTBOBAaHUS XHMHUYECCKHX OJJIeMEHTOB. OCHOBHBIC CBEICHHS O
CTpoeHMH aToMOB. JloKa3zaTenbCcTBa CIIOKHOCTH CTpoeHusi aTomoB. OmbiTel  Pesepdopra.
[TnaneTapHast MO/IEeIb CTPOCHHS aTOMA.

CocraB aTOMHBIX sep: NPOTOHBI, HEWTpOHBI. OTHOCHTENBHAs aTOMHas Macca. B3anMOoCBS3b
HOHSITHH «IIPOTOHY», «HEUTPOH», KOTHOCHTENIbHASI aTOMHAs Maccay. MI3MeHeHHe 4uciia IpOTOHOB B
sqpe aToMa — 00pa30BaHKE HOBBIX XMMUYECKUX AJIEMEHTOB. VI3MeHeHe unciia HeUTPOHOB B SApe
aromMa — oOpazoBaHue n30TONOB. COBPEMEHHOE ONpENeNICHNE TTOHATHS «XHUMHUUYECKUN DIIEMEHT).
W3oTombl Kak Pa3sHOBHIHOCTH aTOMOB OJHOTO XHMHYECKOTO dJIeMeHTa. DJeKTpoHbl. CTpoeHHe
OJICKTPOHHBIX ypOBHeI\/’I aTOMOB XHMMHYECKHUX DOJIEMCHTOB MAJIbIX IICPHUOOAOB. ITonsTHe (6]
3aBEpUICHHOM 2JIEKTPOHHOM YPOBHE.

[Tepuonnueckas cucrteMa xumuyeckux snemeHToB J[. M. MeHnneneeBa u CTpOEHHME AaTOMOB:
(bu3MuecKuii CMBICIT TOPSIKOBOTO HOMEpa »JJIEMEHTa, HOMepa TpYIIbl, HOMEpa MepHoja.
N3menenne yucia 37eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHUYECKOTO DJIEMEHTa
— 06pa3013aHHe ITIOJIOXKUTCIIBHBIX U OTpI/ILIaTeJIBHI:IX HNOHOB. I/IOHBI, O6pa3OBaHHBIe aToMaMnu
METa/UIOB M HEeMeTauIoB. [IpHunHBI M3MEHEHUS METAUTMYECKUX W HEMETAUTMYECKUX CBOWCTB B
IepuoAax u rpymnimax.



OobpazoBanue OuHapHbIX coenuHeHUi. [loHsATHE 00 MOHHON cBsi3u. CxeMbl 00pa30BaHUsI MOHHOM
CBs3U. BzamMmonelcTBHE aTOMOB 3JEMEHTOB-HEMETAIOB MEXAy co0oii — oOpa3oBaHue
JBYXaTOMHBIX MOJIEKYJI TPOCTBIX BemiecTB. KoBajieHTHas HEMOJsSIpHAS XWUMHYECKass CBS3b.
DJEeKTPOHHBIC U CTPYKTYpHBIE (popmMyiibl. B3anmozelicTBuE aTOMOB HEMETAIUIOB MEXIY CO00i —
oOpa3oBaHWe OWHAPHBIX COCIUHEHUN HEMETAUIOB. OIIEKTPOOTPHIIATEIHHOCTh. KoBasieHTHas
noJisipHasi CBs3b. [lOHSATHE O BaJCHTHOCTH KaK CBOHCTBE aTOMOB OOpa30BBIBaTh KOBAJICHTHBIC
xumudeckue cBsizu. Cocrapiienue (GopMmys OMHAPHBIX COSAMHEHMI 1O BAJICHTHOCTH. HaxoxxiaeHue
BaJICHTHOCTH 10 (hopMysie OMHAPHOTO COCMUHEHHS. B3aumojeiicTBUE aTOMOB METAJUIOB MEXKIY
co00if — 00pazoBaHNE METAJUIMYECKUX KPUCTAILUIOB. [IOHATHE O METAIITUYECKON CBS3H.

Jemoncmpayuu:
Moaenu aToOMOB XMMHAYECKHUX 3JIEMEHTOB.
[Tepuonnueckas cuctemMa XuMuIeckux 3aemMeHToB J[. M. MenneneeBa pa3audHbiX GOpM.
Jlabopamopuwie onvimot:
MopenupoBanue MpUHIUIIA ACHUCTBUS CKAHUPYIOIETO MUKPOCKOTIA.
N3rotoBnenue Mozeneit MoJaeKysl OMHAPHBIX XUMUYECKUX COEAMHEHUN.
H3roroBnenue MoAenu, WTIOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKON CBSI3H.
Tema 2. IIpocThie BemecTBa

[Tonoxenue MeramnoB UM HeMeTauioB B llepuommueckoil cucreme. BakHelmme mnpocTsie
BEIIIECTBA-METAJIIBL: KEJIEe30, aJIOMUHUM, KaJIbIMM, MarHui, HaTpui, kammid. O0mme usudeckue
CBOMCTBa METAILIIOB.
Bakueiime mpocTeie BelecTBa-HEMETaIbl, 00pa30BaHHbIE aTOMaMH KHCIIOPOAa, BOJAOPOA, a30Ta,
cepsl, ¢ocdopa, yriaepogaa. MoJekynbl MPOCTHIX BEMIECTB-HEMETAIOB: BOJOPO/A, KHCIOPOJa,
a3oTa, ramoreHoB. OTHocUTeNbHas MoOJEKyIspHas Macca. CIocoOHOCTh aTOMOB XHMHUYECKUX
JJIEMEHTOB K OOpa30BaHUI0 HECKOJIBKUX TPOCTHIX BEIHIECTB — aJUIOTPOMHs. AJUIOTPOITHBIC
Moaudukanmmu kKuciopona, ¢ocdopa, onoBa. MerammMueckue W HEMETAIMYECKHE CBOWCTBA
MPOCTHIX BelecTB. OTHOCUTEIBHOCTh ATOTO TIOHSITHS.
Uucno Asoragpo. KommuectBo BemectBa. Moab. MomspHas wMacca. MomspHbeiid  00beM
ra3o00pa3HbIX BemlecTB. KpaTHblEe €TUHUIBI M3MEPEHHS KOIWYEeCTBAa BEIIECTBA — MUJUIUMOIb U
KWJIOMOJIb, MIJUTAMOJISIDHAsE W KHJIOMOJISIpHAs ~MacChl  BEIIECTBA, MWUIMMOJSIPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BelIecTB. PacueTsl ¢ MCMONB30BaHUEM IMOHSITHIMA
«KOJIMYECTBO BEIIECTBAY», «MOJISIPHASI MACCay, «MOJIIPHBIN 00HEM Tra30By, «UUCI0 ABOTAIPOY.
JHemoncmpayuu:

[Tonydyenue o30Ha.

O06pa3s1bl 6e10r0 1 ceporo 0J10Ba, 6€710ro 1 KpacHoro ¢gocdopa.



Hekotopble MeTayuibl W HEMeTalibl KOJIMYeCTBOM BemecTBa 1 Mosb. MosipHblii  00beM
ra3000pa3HBIX BEIIECTB.

Jlabopamopusie onvimot:
O3HaKOMIICHHE C KOJIJISKIIUCH METaJLIOB.
O3HakoOMJIEHHE C KOJUISKIEH HEMETAIIOB.
Tema 3. CoeanHeHNSI XUMHYECKHX YJIEMEHTOB
Crenenp okucieHus. CpaBHEHHE CTEIIEHW OKUCJICHUS M BaJICHTHOCTH. OmpesiesieHne CTerneHn
OKHCJICHHS 3JIEMEHTOB B OMHAapHBIX coenuHeHusax. CoctaBneHue GpopMmys OMHAPHBIX COCTUHEHUH,

001l cnoco0 UX Ha3BaHUIA.

BrunapHbIe COETMHEHNST METAJUIOB M HEMETAJUIOB: OKCHIBI, XJIOPHIBL, CyIb(uasl u p. CocTaBieHne
ux hopmy.

bunapHble cOeAMHEHUS HEMETaJUIOB: OKCHJBI, JIETy4He BOAOPOAHBIC COCIMHEHHUS, UX COCTaB H
Ha3BaHus. [lpencTaBuTeny OKCHAOB: BOJA, YIVIEKHCIbINA ra3, HerameHas u3BecThb. IIpencraBurenu
JETy4nX BOJOPOJHBIX COCTUHEHHH: XJIOPOBOIOPO] U aMMuak. OCHOBAHUS, UX COCTAaB M Ha3BaHMSL.
PactBopumocTs ocHoBaHuii B Boje. llpencraBurenu Imienodeil: TMAPOKCHABI HATPUS, Kalus WU
Kanbiys. [lonsaTre 00 MHIUKATOpPax M KaYeCTBEHHBIX PEaKIHIX.

Kucnorel, ux cocraB u HaszBanusa. Kiaccudukanus xucnor. [lpeacraBurenu KUCIOT: cepHas,
consiHasi, a3oTHast. [loHaTue o mkane kucnotHoctH (1kane pH). I3MeHeHrne okpacku MHAUKATOPOB.

Conu Kak MpOM3BOAHBIE KUCIOT U OCHOBaHWU. VX cocraB m Ha3BaHus. PacTBopumocTh coieil B
Bojie. [IpencraBurenu coneit: Xxinopu HaTpusi, kKapOoHAT U GochaT KalbIusl.

AMopdHBIE U KpUCTAIMYECKUE BEIIECTBA.

MC)KMOJ'ICKYJ'I}IpHBIe B3aUMOJCUCTBUA. THIIBI KPpUCTATINIMICCKUX PCHICTOK. 3aBHCHMOCTh CBOWCTB
BCIICCTB OT TUIIOB KPUCTAINIMYCCKUX PECHICTOK.

Uuctele BemecTBa U cMecu. [Ipumepsl KUAKUX, TBEPABIX M Ta3000pa3HbIXx cMeceil. CBoiicTBa
YHUCTBIX BellecTB U cmecei. Ux coctaB. MaccoBast 1 00beMHasT JOIM KOMIIOHEHTa cMecH. PacyeTsl,
CBSI3aHHBIC C MCIOJb30BAHUEM MOHITHUS «IOJISI».

Jemoncmpayuu:

OO0pa3ibl OKCHUJIOB, KHCIIOT, OCHOBAaHUH H COJICH.

Mojenu KpUCTAIUTMYSCKUX PEIIETOK XJIOpUIa HAaTpHs, aiMasa, okcuaa yriepozaa (1V).
KucnotHo-1ienoynbpie THAUKATOPHl U U3BMEHEHHUE UX OKPACKU B PA3JIMYHBIX CpEIaXx.

Jlabopamopnusie onvimol:

O3HaKOMIICHHE C KOJIJIGKL[Heﬁ OKCHIOOB.



O3HakoMJIEHHE CO CBOMCTBAMH aMMHAaKa, BbIIAHHOTO B aMITyJI€.
KadecTBeHHas peakiiys Ha yrieKUCIIbIN Ta3.

Omnpenenenne pH pacTBOPOB KUCIOTHI, IICIIOYH W BOJIBI.
Omnpenenenue pH TMMOHHOTO U 0JI09HOTO COKOB Ha CPE3€ IIJI0JI0B.
O3HaKOMIJIEHHE C KOJUIEKIIUEN COMIEH.

O3HaKoMJICHHE C KOHH@KHHeﬁ BCIIECTB C pPa3HbIMU THIIAMU KpHCT&J’IJ’IH‘ICCKOﬁ PEIICTKU U
HU3TOTOBJICHHE MOJICIICH KPpUCTATNIMYCCKUX PCHICTOK.

O3HaKOMJICHHE C 00PA3I[OM TOPHON TTOPOIBI.
Ilpakmuueckasa paboma.
[IpuroToBneHue pacTBopa caxapa M OmpeiesIeHUe MaCCOBOM JIOJIM €r0 B pacTBOPE.
Tema 4. U3MeHeHUs1, MPOUCXOsININE C BeIECTBAMU
[ToHsTHE SBJIEHUI KaK U3MEHEHHUI, IPOUCXOASIINX C BEIIECTBOM.

SIBneHus, CBA3aHHBIE C U3MEHEHHEM KPHUCTAUIMYECKOTO CTPOCHHMSI BEIIECTBA IIPHU IOCTOSSHHOM €T0
cocTtaBe, — (pusnueckue sBieHus. OU3nUecKue SIBICHUS B XUMUU: TUCTUUISALMS, KpUCTAJUIU3aLu,
BBINIAPHBAHNE U BO3TOHKA BEIIECTB, (UIBTPOBAHUE U LIEHTPUPYTUpPOBAHHE.

SIBneHus, CBSI3aHHBIE C M3MEHEHUEM COCTaBa BEIIECTBA, — XMMHUECKue peakuuu. IIpusHaku n
YCIIOBUSI MPOTEKAHUS XUMHUYECKUX peaklMil. BpineneHne TemioTsl U CBeTa — pPEaKlUU TOPEHHUS.
[Tonatne 00 »7K30- M SHAOTEPMHUECKUX PpEAKIUAX. 3aKOH COXPAaHEHHMs Macchl BEIIECTB.
XuMUYecKkue ypaBHEHUs. 3HaueHUE HUHAEKCOB U Kod(¢uuueHToB. CocTaBieHHE YypaBHEHUN
XUMHYECKHUX PEAKLIMM.

PacueTrsl mo xuMuueckuMm ypaBHeHUSIM. PelieHue 3aay Ha HaXOXKIEHUE KOJIMYECTBA, MACChl WU
o0beMa MPOAYKTa peaklUy MO KOJMYECTBY, Macce WM 00beMy MUCXOIHOro BellecTBa. Pacuers ¢
WCIIOb30BAaHUEM MOHSTHS «I0JIs», KOTa UCXOJHOE BEUIECTBO JAaHO B BHJIE PACTBOpA C 3aJaHHOMN
MAacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA UJIU COAECPKUT OMPENCIICHHYIO JOJII0 TPUMECEH.

Peaknun pasznoxenus. IlpeacrtaBieHne o0 CKOPOCTHM XUMHUYECKHUX peakuuil. Karanmuzatopsl.
(DepMeHTI)I. PeaKHI/II/I COCINHCHUA. Karanutnueckne m HeKaTaTUTHYECKHUE pCaKuunu, 06paTI/IMBIe n
HeoOpaTuMble peakuuu. Peakiuu 3amenieHus. Psijg akTHBHOCTH METAJIOB, €r0 MCIOIb30BaHUE IS
IMPOTHO3UPOBAHHA BO3MOXHOCTH IMPOTCKAHUA peaKHI/Iﬁ MECXKAYy METallllaMHM U KHUCJIOTaMH, peaKquI
BBITECHEHUS OJIHUX METAJJIOB M3 PACTBOPOB MX COJEH IpyruMu MeTannamu. Peakuuu oOMeHa.
Peaxiun veliTpanuzarnuu. Y CiIoBUs MPOTEKaHUsI peakiiii oOMeHa B pacTBOPAax J0 KOHIIA.

Tunbl XUMUYECKUX PEaKIMi Ha MpPUMEpPE CBOMCTB BOJbI. Peakiusi pa3nokeHuss — DIIEKTPOJIN3
BoAbl. Peaknum coeaMHEHHMS — B3aMMOJCHCTBHE BOJBI C OKCHUJAMU METANIOB M HEMETAJLIOB.
VYcnoBrue B3aUMOJEHCTBUSA OKCHUJOB METAJVIOB M HEMETAUIOB C BOAOM. IloHATHE «THIPOKCHABIY.
Peakuuu 3amenieHuss — B3aUMOJEWCTBHE BOJBI ¢ MeTayuiaMd. Peaknmm oOMeHa — THIPOIHU3
BCIIIECTB.
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Jemoncmpayuu:

Ipumepwl puzuneckux senenu.

a) I1aBjieHue napaguHa;

0) BO3rOHKa Hoja Wik OEH30HHOM KUCIIOTHI;

B) pacTBOPEHHUE OKPAIICHHBIX COJICH;

r) ¢ y3us TyIMUCTHIX BEMIECTB C TOPSIIEH JIAMITOUYKH HaKaJTUBaHUSI.
Ilpumepwvt xumuueckux s61eHul.

a) ropenne maruus, pocdopa;

0) B3aUMOJICHCTBUE COJITHOM KUCIOTHI C MPaMOPOM HITH MEJIOM;

B) nony4yenue ruapokcuaa meau (1I);

I') PaCTBOPEHUE TIOTYYEHHOTO THAPOKCHIA B KUCIOTAX;

1) B3aumoeiictue okcuaa meau (I1) ¢ cepHoii KUCIOTON MpH HarpEBaHUH;
€) pa3lioKeHUE TIepMaHTaHaTa KaJus;

) pasiio’KeHue MepPOKCHIa BOAOPOa C IOMOIIbIO AMOKCH 1A MapraHia U Karanasbl KapToges Win
MOPKOBHU;

3) B3aUMO/IeCTBHE Pa30aBIEHHBIX KUCIOT C METaJJIaMHU.
Jlabopamopnvie onvimoi:
OxkwciieHre Meu B TJIaMEHU CITUPTOBKHU WJIH TOPEJTKHU.
3amenienue Mmeau B pactBope xiopuaa meau (II) xemnesom.
Ilpakmuueckasa paboma.
[Ipyu3HaKu XUMUYECKUX PEAKLIHMA.
PacTrBopenue. PactBopbl. CBOMCTBA PACTBOPOB JIEKTPOJIUTOB
PactBopenue kak pusmko-xumudeckuit mporecc. [loHaTre o ruapaTax U KpUCTAIIOTUIPATAX.
PactBopumMocTs. KpuBble pacTBOpHMMOCTH Kak MOJIE€Ib 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX

BELIECTB OT TeMIleparypbl. HacblleHHbIe, HEHACBIIIEHHBIE U MEPECHIIICHHBIE PACTBOPHL. 3HAYCHHE
pacTBOPOB ISl IPUPOBI U CENBCKOTO X03sIHCTBA.
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[Tonatne 00 SIEKTPOIUTHUECKOW TUCCOIMALMHU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHL. MexaHu3m
JUCCOLMAIUN DJJIEKTPOIUTOB C PA3IMYHBIM XapakTepoM CBs3H. CTeneHb JJICKTPOIUTHYECKOU
nuccouuanui. CHUIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHbIE TOJIOKEHHSI TEOPUHU AJICKTPOIUTHYECKON Aucconuanuu. VMoHHble ypaBHEHUSI peaklui.
Peakuuu oOMeHa, uaymue 10 KOHIA.

Krnaccudukanus HOHOB ¥ UX CBOMCTBA.

Kucnorel, ux xmaccupukamms. Jlucconmmanus KHUCIOT M HMX CBOWCTBA B CBETE TEOPUH
JJEKTPOJUTUYECKOM  Iucconuanuu.  MONEKyJIsIpHblE W HMOHHBIE  ypaBHEHUS  pPEaKIMil.
B3auMogeiicTBue KHCIOT € MeTaUlaMU. OJIEKTPOXUMHUUYECKHHN psijl HAnpsHKCHUN METasuloB.
B3anMopeiicTBue KUCIOT C OKCHMAAMM METauIoB. B3auMoaeicTBHE KHUCIOT C OCHOBAHUSMU —
peakuus HeWTpanuzanuu. B3aumoneicTBue KHCIOT C cosiMu.  Vcrmosb3oBanue TaOIUIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHYECKUX CBOMCTB KUCIIOT.

OcHoBanust, ux kiaccupukamus. Jlucconmanus OCHOBaHWMM M WX CBOWMCTBa B CBETE TEOPHH
3JEKTPOJUTUYECKON Auccounanuu. B3aumopneiictBue ocHoBaHUM C coisiMu. Mcnosb3oBaHue
Ta0JIUIBI PACTBOPUMOCTH TSI XapaKTEPUCTHUKN XMMHYECKUX CBOMCTB OCHOBaHUH. B3ammoeiicTBue
1IeJI0YeH C OKCUAaMU HEMETAIIOB.

Commn, ux Jucconuanuss M CBOHCTBA B CBETE TEOPHM AJIEKTPOJUTUYECKON JTHMCCOLUALUU.
B3aumogeiictBue coneit ¢ MeramiamMu, OCOOCHHOCTH 3THX peakuuil. BzaummonelictBue comei ¢
coisimMu. Vcnonp3oBaHue TaOiIMIBI PACTBOPUMOCTH JUISl XapaKTEPUCTUKU XHUMHYECKHX CBOMCTB
COJIEH.

O06o0uieHne ceeeHn 00 OKcHax, X KiacCu(hUKaluu U CBOWCTBAX.

I'eneTnyeckue pspl MeTalIa M HeMeTaluta. [ eHeTnyeckas CBsA3b MEXKAY KIIacCaMH HEOPTaHUYECKHIX
BCIIECTB.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE PCaKmuu.
OHpCHCHCHI/Ie CTEIIEHEeN OKHCICHUS I 3JIEMCHTOB, 06pa3y1011114x BCIIIECTBA PAa3HBIX KJIACCOB.
PeaKHI/II/I HOHHOTO OOMEHAa M OKHCIHMTEIBHO-BOCCTAHOBUTEIBLHEIC pCaKkinu. OxuciauTenp H

BOCCTAHOBHUTCIIb, OKHCJIICHUE N BOCCTAHOBJICHUC.

CocraBiieHrue ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX DPEAKIIHM METOJIOM SJIEKTPOHHOTO
OastaHca.

CpoiicTBa IMPOCTBIX BEIICCTB — MCTAJIOB U HEMETAJIJIOB, KHMCJIOT U COJICH B CBETE OKHCIIMTEIIHLHO-
BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.

Hemoncmpayuu:
HcnpiTanne BemecTB U UX PaCTBOPOB Ha 3JIEKTPONPOBOAHOCTD.
3aBUCHUMOCTBD 3JIEKTPOIPOBOITHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPAIUH.

,HBI/I)KCHI/IG OKpalI€HHBIX NOHOB B 3JICKTPHUYCCKOM IT0JIC.
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B3aumMoeiicTBre IIMHKA C CEPOH, CONTHOU KUCIoTOH, xmopuaom meau (11).
['openune maruus.

B3anmoaeiicTBre XJIOPHOM M CEPOBOIOPOAHOM BOIBI.

Jlabopamopusie onvimol:

B3aumopeiicTBue pacTBOPOB XJIOPUIA HATPUS U HUTpaTa cepedpa.

HOJ'Iy‘leHI/IC HEPACTBOPHUMOI'O THAPOKCHU A U BSaPIMO,Z[CfICTBPIe €ro ¢ KUCJI0TaMH.

BzanmozeiicTBHE KUCIIOT ¢ OCHOBAHHSIMHU.
BzanMmoneiicTBHE KHUCIIOT C OKCUJIAMH METaJIIO0B.
B3anmoeiicTBHE KHUCIIOT ¢ METAJNIAMH.
BzanmoneiicTBre KHCIIOT ¢ conaMu. B3auMonelcTBue menodei ¢ KMCIOTaMH.
BzanmoneiicTBre mieioueii ¢ OKCHIaMHu HeMeTaia.
Bs3auMozaeiicTBUE MI€I0UYEN C COIIMHU.

[TonydyeHue u CBOWCTBAa HEPACTBOPUMBIX OCHOBAHUM.
BzaumojeiicTBrie OCHOBHBIX OKCHJIOB C KMCJIOTAMHU.
BzanmoeiicTBrie OCHOBHBIX OKCHJIIOB C BOJIOM.
BzanmoeiicTBre KUCIOTHBIX OKCHIOB C IMICJTOYaMH.
Bs3anMoelicTBUE KUCIOTHLIX OKCUJIOB C BOJIOM.
BzanmopeiicTBre cojiel ¢ KHCIOTaMH.
BzaumojeiicTBre coseit ¢ meaouaMu.
BzanmopeiicTBre colieii ¢ CONSIMU.

BzaumopeincTBue pacTBOPOB COJIEH C METAIAMM.
IlIpakmuueckasa paboma.

Pemenue SKCIICPUMCHTAJIbHBIX 3a/1a4.
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9 kaace
BBenenue. O0masi XapakTepuCTUKA XUMUYECKUX 3JIEMEHTOB M XUMHYECKUX PeaKiuii

Ilepuonnueckuit 3akoH u Ilepuomuueckass cucrema Xxumudeckux snemeHtoB . U
Menpeneena.

XapakTepucTuKa 3JIEMEHTA T10 €ro moyiokeHuto B [lepuoandeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
. W. MengeneeBa. CBoicTBa OKCHIOB, KHUCJIOT, OCHOBAaHMM W COJIEM B CBETE TEOPUHU
AIEKTPOJIUTUYECKON JUCCOLMAIIMN U OKUCICHUSI-BOCCTAHOBIICHHUS.

[TonsTHE O MepeXoIHBIX AneMeHTaX. AMpoTepHOCTh. ['eHeTHYECKUI Psil TEPEXOTHOTO IEMEHTA.

ITepuonuueckuii 3akoH u [lepuoanueckas cucrema xumudeckux 3imemMeHToB /1. 1. Mennaeneena.

XumMuueckas OopraHu3anusa JKMBOM W HEKHMBOU IIpUpOALbI. XUMUYECKHUI COCTaB aapa, MaHTUU H
3€MHOM KOPEI. XHUMHYECKHUE JIEMEHTBI B KJIIETKAX YKMBBIX OpraHnu3mMoB. MaKpo- U MUKPOJ3JICMCHTHI.

OO6o0meHe cBeIeHUH O XUMHUYECKHX peaknusax. Kiaccupukamus XUMHYECKHUX peaKIuil 1o
Pa3IMYHBIM TPHU3HAKAM: «UUCJIO M COCTAB PEArupyrouux U 00pa3yIolIUXCsl BEIIECTBY, «TETIOBOM
ahdeKT», «HampaBiCHHE», «HU3MEHEHHE CTEINEeHEeW OKHCIEHHUS JJIEMEHTOB, 00pa3yroIux
pearupyroie BemecTBay, «(dasza», «UCIONIb30BaHUE KaTanu3aropa». [loHsTHe O CcKOpocTH
XUMUYECKON peakiuu. DakTophl, BIUSIONIME HA CKOPOCTh XMMHYECKUX peakiuii. KatanmuzaTopsl u
katanu3. MTHruOuTopsl. AHTHOKCHIAHTHI.

Jemoncmpayuu :

Paznuunsie popmsl Tabnuiel 1. U.MenzaeneeBa. Mojenu aToMOB 3JIEMEHTOB 1—-T0 MepHO/I0B.
Monens cTpoeHUs 3eMHOTO I11apa (MoTmepevHbIi pas3pes).

3aBUCHMOCTh CKOPOCTH XMMHUYECKOW peaKIMu OT MPUPOJbl PEarupyromxX BEIIECTB. 3aBUCUMOCTb
CKOPOCTH XMMHUUYECKON PEaKIMK OT KOHIIEHTPAIIUU PEarupyronux BEMIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakiuu OT IJIOLAJAN CONPUKOCHOBEHHUS PEarpyIOIIUX BEIIECTB («KUTISIIUHI CION»).
3aBHCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT TEMIIEPATYPhI PEArUPYIOIMINX BEIIECTB.
I"'oMoreHHBII 1 TeTepOreHHbIN KaTanu3bl. DepMEeHTAaTUBHBIN KaTtanu3. IHruOupoBaHue.
Jlabopamopnuvie onvimot :

HOHy‘{eHI/IC TUAPOKCHU A TMHKA U UCCIICIOBAHUC CTO CBOICTB.

MopenupoBanne noctpoeHust llepuognyeckod  CHUCTEMBI  XUMHUYECKHMX  3JIeMeHTOB /I
N.MenneneeBa. 3ameleHue xeae30M Meu B pactBope cyibdara menu (11).

3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIUM OT MPUPOAbl PEArMpYyIOIIMX BELIECTB HAa IPUMEpE
B3aMMOJCHCTBUS KUCIOT C METaJlJIaMHU.

3aBUCHUMOCTb CKOPOCTHM XHUMHYECKOW PpEaKIMHM OT KOHLEHTPAallUW pearupyrollux BeEHIECTB Ha
IIpUMeEpPE B3aUMOJEHCTBHS LIMHKA C COJITHOM KUCIIOTOM Pa3/IMYHOM KOHLICHTPALIUH.
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3aBUCUMOCTb CKOPOCTM XMMHMUYECKOM pPEAKIUH OT IJIOLAAM CONPHUKOCHOBEHHUS PEArupyroLInX
BEILLECTB.

MOI[eJII/IpOBaHI/Ie CKHUIIAIICTO CJIIOA».

3aBUCUMOCTb CKOPOCTH XMMMUECKON peakLUMu OT TEMIIepaTypbl peardpyroliux BeEIIECTB Ha
npumepe B3aumoneiictBusi okcumaa wmeau (1) ¢ pacTBopoM cepHOM KHCIOTBI Pa3IH4YHOM
TEMIEPATYypHI.

PaznoxeHue nepokcuia BoJ0opoa ¢ moMolbio okcuaa maprania (1\V) u karanassl.
OO6HapyxeHure KaTtajia3bl B HEKOTOPBIX MUIIEBBIX MPOIYKTaX.

NurnbupoBanue B3auMOEHCTBUS KUCJIOT C METAJJIAMU YPOTPOITUHOM.

Tema 1. MeTaibl

[Tonoxenne meramnoB B [lepuoguyeckoit cucreMe XxuMudeckux 3ieMeHToB /. M. Menneneesa.
Meraminyeckas KpuUCTaJUIMYECKas pelleTKa M MeTalllIMueckas XuMHu4eckas cBs3b. OOuue
¢usnveckne cpoicTBa MeTautoB. CIUIaBel, MX CBOWCTBA W 3HAUYEHUE. XUMHUYECKHE CBOMCTBa
METAJIJIOB KaK BOCCTAHOBUTENIEH, a TAKXKE B CBETE€ MX IOJOXKEHHS B DJIEKTPOXUMHUYECKOM pALY
HaIIpsHKEHUN METaJlIOB.

Kopposust metamnoB u cnocoOsl 00pprObl ¢ Heil. Mertamisl B mpupozge. OOmme crnocoObl ux
MOJTyYEHUS.

OOmiass xapakTepUCTHKAa IIEJTOYHBIX MeTalioB. Mertamibl B mpuposae. OOmue crnocodbl HX
nonydyeHus. CtpoeHue aromoB. lllenounble MeTaquibl — TpoCThle BemlecTBa. BaxkHeiimne
COCMHEHUS MIETOYHBIX METAJIOB —OKCHJBI, THUAPOKCHIBI M CONH (XJIOPUABI, KapOOHATHI,
Cynb(aThl, HUTPAThI), UX CBOMCTBA U NMPUMEHEHHE B HAPOJHOM X03siicTBe. KanuitHbie ynoOpeHus.
OOmiass xapakTepucThKa 3j1eMeHTOB TiaBHoM mnoarpynnel Il rpynmel. CrpoeHue aTtomos.
[lenouHo3emMenbHbBIE  METaUIBl  —  MPOCTbIE  BellecTBAa.  BaxHelmue  coeAMHEHHs
IETIOYHO3EMENTbHBIX METANIOB — OKCHJBI, THAPOKCUIBI U CONH (XJIOPHIIBI, KapOOHATHI, HUTPATHI,
cynbdatsl, pocdarsl), X CBONCTBA U MPUMEHEHUE B HAPOJIHOM XO3sIHCTBE.

Amomunuii. CtpoeHue aTtoma, (U3MYECKHMEe W XUMHUYECKHE CBOMCTBAa IPOCTOrO BEIIECTBA.
CoenvHEHUs aMOMUHUS — OKCHJ M TUIAPOKCHI, MX aM@oTepHbIN xapaktep. Baxueilmue conn
anmoMuHMs. [IppuMeHeHne alntoMUHUS U €10 COETUHEHUI.

Kenezo. Crpoenue aroma, (QU3MUECKHE W XHUMHYECKHE CBOWCTBA MPOCTOTO  BEIECTBA.
I'enernueckue psasl Fe2+ u Fe3+. Baxueiimue conu xene3a. 3HaYCHHUE KeJe3a U €ro COeTMHEHUN
JUISL IPUPOABI U HAPOJHOTO XO35MCTBA.
Jemoncmpayuu:

OO0pa3sIibl CIIaBOB.

BsanMomelicTBUEe METAIIOB ¢ HEMETALIIAMHU

06pa3L[BI IICJIOYHBIX U IICIOYHO3EMCIIbHBIX MECTAJIJIOB.
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B3anmopeicTBue HaTpus, JUTHSI C BOLOM.

B3anmopeiicTBue HaTpUsL C KUCIOPOIOM.

B3anMopeiicTBre MeTamuioB ¢ HEMETAJIJIaMU.

BsauMoaelicTBUE KaJbIUSI C BOIOH.

B3anMopeiicTBre Maraus ¢ KUCJIOPOJIOM.
Jlabopamopusie onvimol:

B3anMozencTere pacTBOPOB KUCIIOT U COJIEH C METaJUIAMMU.

O3HakoOMJIEHUE C pyIaMH JKeJe3a.

OkpaiMBaHue MIaMeHu COJIIMH MIETOYHBIX METAJUIOB.

BzaumopeiicTBue KaubLus ¢ BOJIOM.

[TomydyeHue ruIpoKCcrIa Kaabllusg U UCCIEI0OBAHUE €TO CBOMCTB.

[Tonyyenue ruipokcuIa aMFOMUHUS U UCCIICIOBAaHUE €T0 CBOMCTB.

B3anmoneicTaue xeines3a ¢ CONTHON KUCIOTOM.

[Monyuenue ruapokcuaos xesesza (1) u (111) u u3ydeHue ux cBOMCTB.

Ilpakmuueckas padboma.

Pemrenue sxcriepuMeHTaIbHBIX 33/1a4 HA pACliO3HABaHUE U MOTYyYEHUE COCTMHEHUM METaJIIOB.

Tema 2. HemeTtasuibl

OOmiasi xapakTepucTUKa HEMETAIIOB: MojioxeHue B [lepuogudeckoll CUCTEME XMMHYECKHX

anemenToB J1. I.MeHnneneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTpULIaTenbHOCTh (D0) Kak
Mepa «HemeTaimuyHocThy, psiag 0. Kpucraminueckoe CTpOEHHE HEMETalIOB —  IMPOCTHIX
BemiecTB. Amtorponus. dusnyeckue cBoricTBa HeMeTaIOB. OTHOCUTEILHOCTh TOHITHI «METaJLI»
U «HEMETAID.

Bonopoa. Ilonoxenue Bomopoaa B Ilepmommueckoil cucreme xumudeckux isyemeHtoB J[. .
MenaeneeBa. CTpoeHre aToMa U MOJEKY/bl. PU3MUECKUE U XUMHYECKUE CBOIMCTBA BOJAOPOAA, €T
MOJTydeHUE ¥ TIPUMEHEHHE.

Boma. Crpoenue wmoinekynsl. BopopomHas xumuyeckas cBsi3b. DU3MYECKHE CBOWCTBA BOIBI.
AHomanuu cBOMCTB Boabl. ['mapodunbHbie u runpodoOHBIe BemecTBa. XUMHUYECKHE CBOWCTBA

Boael. KpyroBopor Bombl B mpupoae. Bomooumctka. Aspanmst Boabl. BeITOBBIE (UIBTPHI.
MHHepaanHe BOJHbI. I[I/ICTI/IJIJII/IpOBaHHaH BOJa, €€ NOJIYUCHUC U TPUMCHCHUC.
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OOmas xapakrepuctuka raioreHoB. Ctpoenue aTomoB. IIpocTeie BemecTBa M OCHOBHBIC
COEUHEHMS] TaJIOTeHOB, WX cBoiicTBa. KpaTkue cBemeHuss o xisope, Opome, ¢rope u uoje.
[IpumeHeHne raJoreHoB U UX COEAUHEHHUI B HAPOJAHOM XO35HCTBE.

Cepa. CtpoeHnue aToma, aJuIOTPOIIKS, CBOMCTBA U NMPUMEHEHHE poMOnUecKon cepbl. OKCHUIIBI Cepbl
(IV) u (VI), ux nosyueHue, cBoiicTBa u npuMeHeHune. CepHas KMCIOTa U €€ COJIM, UX TPUMEHEHHE B
HapoJHOM Xo3siiicTBe. [Ipon3BOACTBO cepHON KUCIOTHI.

A3zot. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MIPOCTOr0 BellecTBa. AMMHAK, CTPOEHUE, CBOMCTBA,
nonydeHue u npuMenenune. Conu aMMOHUS, WX cBolcTBa u mpuMeHeHue. Okcuapl azorta (II) u (IV).
A3OTHas1 KUCIIOTa, €€ CBOMCTBA M NMpUMeHeHue. Hutparsl 1 HUTpUTHI, polieMa UX COAEp)KaHUs B
CEJIbCKOXO03SUCTBEHHOU MPOayKIHH. A30THbIe yaoopenus. @ocdop. CtpoeHue aroma, aljoTPOIIHUs,
cBolicTBa Oenoro u kpacHoro ¢ocgopa, ux npumenenue. OCHOBHBIE COeIMHEHH: OKCH dochopa
(V) u oprodochopnas kuciora, pocdars. PochopHbie yao0peHus.

Yraepon. CTpoeHue aTomMa, aJuIOTPOITHsI, CBOMCTBA MOAMUKaNnii, mpuMeHeHue. OKCHIBI yriiepoa
(1) u (IV), ux cpoiictBa ¥ npuMeHeHue. KapOoHAThI: KaJbIMT, COJA, MOTAll, UX 3HAYCHHE B
MIPUPOJIE U )KU3HH YEIOBEKa.

Kpemuuii. Ctpoenne aToma, KpHUCTaNIMYECKUN KPEMHHIA, €ro CBOWCTBAa M mpumeHeHue. Oxkcun
kpemuus (IV), ero mpupoasbie pasHOBHAHOCTH. CHIMKaThl. 3HAYEHHE COCAMHECHHUN KPEMHHS B
KHUBOU U HEXUBOU mipupoie. [loHATHE 0 CHITMKATHON MPOMBIIUIEHHOCTH.

Hemoncmpayuu:

OO0pa31ibl rajJoreHoB — MPOCTHIX BELIECTB.

B3anmopeiicTBrE raJoreHoB ¢ HaTPUEM, C ATFOMUHHUEM.

BriTecHenue xsiopom Opoma Uil Hojia U3 pacTBOPOB UX COJIEH.

B3aumopeiicTeue cepsl ¢ MeTaJllIaMH, BOJOPOJIOM M KHCIOPOAOM.

B3anMozeicTBre KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIBIO.

[lornomenue yriem pacTBOPEHHBIX BELIECTB MIIU Ta30B.

Boccranosnenue Meau U3 ee OKCUAa yrieMm.

OO0pa31bl NPUPOAHBIX COEAUHEHH XJI0pa, cephl, pochopa, yriaepoa, KpeMHHUSL.

OOpa3upl BaKHEHIINX AJIsT HAPOJHOTO XO3AHUCTBA Cylb(aToB, HUTPATOB, KapOOHATOB, (hocdaToB.
OO6pa3s1iel cTekna, KEpaMHUKH, IIEMEHTA.

Jlabopamopnuie onvimoi:
[Tony4yenue u pacro3HaBaHUE BOAOPOAA.

HCCHGHOB&HHG MOBCPXHOCTHOT'O HATSXKCHUA BOABI.
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PactBopeHue nepmaHranaTa Kajiusi WJIM METHOTO Kyropoca B BOJIE.
I'uaparanus o6e3BokeHHoro cyibdara meau (11).

N3roroBieHue rurcoBoro OTmnevyarka.

O3HaKOMJICHHE C KOJUIEKIEH OBITOBBIX (DUIBTPOB.

O3HaKOMJIEHHE C COCTAaBOM MUHEPAJIbHOM BOJIBI.

KauecTBeHHas peakuus Ha raJlor€HU1-UOHBI.

[Tony4yenue u pacrio3HaBaHUE KUCIOPOAA.

['openue cepbl Ha BO3/1yX€ U B KUCIOPOJIE.

CaoiicTBa pa30aBIe€HHON CEPHON KHUCIOTHI.

N3yueHue cBONCTB aMMHaKa.

PacnioznaBanue coneir aMMOHHUS.

CaoiicTBa pa30aBIeHHON a30THON KUCIIOTHI.

B3anmoneincTere KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEMIBIO.
I'openue pocdopa Ha BO3Tyxe U B KUCIOPOJIE.

Pacnio3naBanue gocdaros.

I'openue yris B KUCIOpoe.

[TonydyeHue yroapHON KUCIOTHI U U3YYEHHUE €€ CBOMCTB.

[Tepexon kapOOHATOB B TUAPOKAPOOHATHI.

Pasnoxxenue rugpokapboHaTa HaTpHsL.

[Tonyuyenue KpeMHEBOW KHCIIOTHI U U3YYEHHUE €€ CBOMCTB.
Ilpakmuueckue pabomoi:

Pemenue sxcnepumeHTaANBHBIX 3a/1a4 110 TeMe «[loarpyrmma rajoreHoBy.
Pemenue sxcnepuMeHTalIbHBIX 3a7a4 o Teme «lloarpynmna kuciopoga.

[Tonmy4yenue, coOupanue 1 pacrio3HaBaHHUE T'a30B.



Tema 3. O6001mIeHNe 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIbI

[Tepuonuueckuii 3axkoH u Ilepuoanyeckas cucrtema xumuueckux sneMentoB JI. U.Menpeneena.
®u3nueckuil CMBICT MOPSAJKOBOIO HOMEpa d3JEMEHTa, HOMEpPOB IMepuojia W  TPYIIIbL
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB M MX COCIMHCHHH B IEPUOAAaX M TPyMIax B CBETE
MPEACTABICHUI O CTPOCHUH aTOMOB 3J1eMEHTOB. 3HaueHue [lepuoanueckoro 3akoHa.

Bunabl XMUMUYECKUX CBSI3€M U TUIIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBA3b CTPOEHUS U CBOMCTB
BemiecTB. Kiaccupukanus XMMHYECKHX pPEAaKUUi IO pa3iMyHbIM MpU3HAKaM (YUCIO M COCTaB
pearupyromux U o0pa3yIoUIMXCsl BELIECTB; HAJWYME TPpaHuIbl paszaena (as; TermoBod 3¢ dexT;
U3MEHEHHME CTENEeHEeW OKMUCIEHHS AaTOMOB; MCIIOJIb30BAaHME KaTadu3aToOpa; HalpaBlIEHUE
npotekanus). CKOpPOCTb XMMHUYECKHX peakuuil ¥ (akTopsl, Biusiomue Ha Hee. OOpaTUMOCTD
XUMHUYECKHX PEeaKLUUi U ClIOCOOBI CMELIEHUS XMMUYECKOI'0 pPAaBHOBECHSI.

[IpocTeie u cnoxHbie BemecTBa. Metaiuibl U HeMeTaJulbl. ['eHeTnueckue psiibl MeTasia, HeMeTauia
u mepexogHoro Metauia. OKCUABl M THAPOKCHABI (OCHOBAaHUS, KHCIOTHI, aM(pOTEPHbBIC
THIPOKCHIBI), coyd. VX cocTaB, Kiaccudukanus U oOIIiue XMMHIECKAE CBOMCTBA B CBETE TCOPHH
3JIEKTPOJIUTUYECKON AUCCOIUALIHH.

3. TemaTu4yeckoe NJIAHMPOBaHHE

8 KJjace
Tema KoanuecTBO
JacoB
Bsenenune 5
ATOMBI XUMHYECKHX DJIEMEHTOB 9
[TpocTsie BemecTBa 7
CoenuHeHNsI XUMAYECKUX DJIEMEHTOB 16
V3MeHeHHsI, TPOUCXOISIINE C BEIIECTBAMHU 13
PactBopenue. PactBopsl. CBolCTBa pacTBOPOB 3JIEKTPOIUTOB 18
Hroro 68
9 KJjace
Tema KoauuecTBoO
JacoB
Beenenue. OOmas XxapakTEpUCTHKA XUMHUYECKUX SJIEMEHTOB H 10
XUMHUYECKHUX PEaKIIHA
MeTtamisl 18
Hemeramier 28
O0600611eH1e 3HAaHHUH IO XUMHUH 32 KYpC OCHOBHOM IIKOJIBI 10
Hroro 66
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