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1. IlnaHupyemMble pe3yJbTAThl OCBOEHUS Y4eOHOI0 NMpeaMeTa

W3yueHne XWMUM B OCHOBHOH IIKOJIE JaeT BO3MOXKHOCTH JOCTHYH CJIECAYIOUIMX pPE3yJIbTaToB B
HaIpaBIeHUH JIMYHOCTHOTO Pa3BUTHS:
1. BocmHTaHWE POCCHIICKON TpaKJaHCKOW MACHTUYHOCTH: MAaTPHOTH3MA, JIOOBU M yBakKeHHI0 K OTEUYecTRy,
YyBCTBa TOPJOCTH 3a CBOIO PoaiHY, 38 pOCCHHCKYIO XUMHUUECKYIO HAYKY;
2. ¢dopmMHpOBaHHUE LEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
1 OOIIECTBEHHOH MPAKTUKH, a TAKKE COIHAILHOMY, KYJIbTYPHOMY, SI36IKOBOMY M JTYXOBHOMY MHOT000pa3HIo
COBPEMEHHOTO MHPA;
3. ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIIEHHSA K YYEHHWIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOPa3BUTHIO H
caM000pa30BaHMUI0 Ha OCHOBE MOTHBAIIMHM K OOYYEHHIO W IO3HAHUIO, BEIOOPY MPOQMIBHOTO 00pa3oBaHUs Ha
OCHOBE HH(OpPMAIIMA O CYIIECTBYIOIIUX TMpodeccusx H JUYHBIX MPO(EeCCHOHANBHBIX MPEANOYTeHHH,
OCO3HAaHHOMY TIOCTPOCHHUIO WHAWBUAYaTbHOH 00pa3oBaTENbHOH TPAaeKTOPUM C YYETOM YCTOHYMBBIX
MO3HABaTENLHBIX HHTEPECOB;
4.  QopmupoBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B 00pa30oBaTeNbHOMN, OOIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIeI0BATENbCKOM, TBOPYECKOH M APYTHX BHIAX ACSTCILHOCTH;
5. ¢opmupoBaHHE TOHUMAaHHUS LEHHOCTH 3J0POBOTO M 0€30MacHOro olpas3a KHM3HH; YCBOCHHUE MpPaBUII
WHAWBUIYATFHOTO W KOJUIEKTUBHOTO O€30TAaCHOTO TMOBEACHHWS B UPE3BBIYAMHBIX CHUTYAIMSIX, YTPOXKAFOIINX
JKU3HH U 3I0POBBIO JIIOJIEH;
6. <¢opmupoBaHHE MMO3HABATENbHOW W HMH()OPMALMOHHOW KYNbTYpHl, B TOM YHCIE pPa3BUTHE HAaBHIKOB
CaMOCTOSITeTTFHON paboThl ¢ Yy4eOHBIMH TOCOOUSMHU, KHATAMH, TOCTYIHBIMH HHCTPYMEHTAMH U TEXHUYECKAMU
cpencTBamMu HH(GOPMAITMOHHBIX TEXHOJIOTHIA,
7. ¢dopMHpOBaHHE OCHOB DKOJOTMYECKOTO CO3HAHHMS Ha OCHOBE NPU3HAHMS LEHHOCTH XKM3HHU BO BCeX e
MPOSIBJICHUSIX © HEOOXOUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHHSI K OKpY Karolei cpene;
8. pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKHX 3a]ad, YMEHHUS HAXOIUTh aJIEKBATHBIE CIIOCOOBI TOBEACHUS
Y B3aMMOJICHCTBUS C MapTHEPAMH BO BpeMs yueOHON M BHEYYEOHOU NEATEIBHOCTH, CIIOCOOHOCTH OICHUBATH
HpO6HCMHI>IC CUTyalluhl W OIICPATHUBHO INPUHHUMATH OTBCTCTBCHHBIC PCHICHHA B PA3JIMYHBIX IMPOAYKTHBHBIX
BHJAX JAESITETHHOCTH (yueOHast MOMCKOBO-HCCIEN0BATENNbCKAS, KITyOHAasI, TPOEKTHAs, KPY>KKOBas U T. 1I. )
MeTtanpenMeTHBIMH pe3yJbTaTaMd OCBOCHHUS OCHOBHOW 00pa30oBaTEeNLHOW MPOrpaMMbl OCHOBHOTO OOIIETo
00pa30BaHuUs ABJISIOTCS:
1. oBimajgeHWe HaBBIKAMH CaMOCTOSTENBFHOTO MPHOOPETEHHs HOBBIX 3HAaHWH, OpraHm3aluu ydeOHOU
JeSTeNLHOCTH, TIOMCKA CPEJICTB €€ OCYIIECTBICHUS;
2. yMeHHe IUTaHUPOBATh MyTH JOCTIKEHUS 1IeTieid Ha OCHOBE CaMOCTOSITETILHOTO aHAIN3a YCIOBUH U CPENICTB
WX JIOCTHKEHWUSI, BBIICNATE AJIbTepPHATHBHBIE CTIOCOOBI JOCTIKECHHUS 1IENT U BBIOMPATh Hanbomee d((deKTHBHBIH
croco0, OCYIIECTBIATh TO3HABATENbHYIO pe(hISKCHI0 B OTHOIICHWW JEHCTBHHA IO PEIMICHUIO YYEeOHBIX W
MMO3HaBaTENbHBIX 3a/1a4.
3. YMC€HHUE IIOHUMATh Hp06neMy, CTaBUTH BOIIPOCHI, BBIABUI'aTh T'UIIOTE3Y, JaBaTb OINPCACICHUEC IMOHATUAM,
KJIACCU(UIMPOBATH, CTPYKTYPHPOBATh MaTepHall, IIPOBOUTH SKCIIEPUMEHTHI, apTyMEHTHPOBATh COOCTBEHHYIO
MTO3UIIHIO, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHHUS;
4. yMeHHe COOTHOCUTH CBOM ACHCTBHA C IUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOEH
JIeSITENIBHOCTH B TIpOIlecce JOCTHXECHHUS Pe3yJIbTaTa, ONpeIeNiaTh CIOCO0bl IEHCTBUI B paMKax MPeII0KeHHBIX
YCIIOBUH U TPEOOBaHHUN, KOPPEKTUPOBATH CBOM JEMCTBHSI B COOTBETCTBHUHU C U3MEHSIOIIEHCS CUTyanueii;
5. q)OpMI/IpOBaHI/Ie U pa3BUTUEC KOMIICTCHTHOCTH B 00J1aCTH KCIIOJIH30BaHUS HUHCTPYMCHTOB M TCXHUYCCKUX
cpeacTB UHPOPMAIIMOHHBIX TEXHOJIOTHH (KOMITBIOTEPOB U IPOTPaMMHOTO 00ecIiedeH sl) KaKk HHCTPYMEHTAIBHO
OCHOBBI Pa3BUTHSI KOMMYHUKAaTHBHBIX M [T03HABATENBHBIX YHUBEPCAIBHBIX YUEOHBIX JICHCTBUIA;
6. yMeHHe co3naBaTh, IPUMEHATh U MPEOOPA3OBHIBATH 3HAKH M CHMBOJIBI, MOAEIH M CXEMBI JUIS PELICHUS
yT-Ie6HBIX 1 IIO3HABAaTCJIBHBIX 3aaa4,
7. yMeHHe U3BJIeKaTh HHPOPMALMIO U3 PA3TUYHBIX HCTOYHUKOB (BKJIIOYAsi CPEICTBA MACCOBOM MH(pOpPMAaLIUH,
KOMITaKT-IUCKM y4eOHOro Ha3zHaueHWs, pecypchl HMHTepHeTa), CBOOOIHO IOJB30BATHCS CIPABOYHOM
JIUTEpATypold, B TOM 4YHCIIE M Ha DJJIEKTPOHHBIX HOCHTEISAX, COOJII0AaTh HOPMBI HHGOPMAIMOHHOM
M30UpaTETHLHOCTH, ITHKH;
8. yMeHHe Ha NpakKTHKE TIOJIb30BATHCS OCHOBHBIMU JIOTMYECKMMH IIpPHEMaMH, METOJaMH HaOIII0JCeHus,
MOJICJINPOBAHHUS, OOBSCHEHUS, PEIICHHUs POOIIEM, TPOTHO3UPOBAHHS U JIP.;
9. yMeHHWe OpraHHW30BBIBATH CBOIO H3Hb B COOTBETCTBUU C TPEJICTABICHUSIMU O 370pPOBOM 00pase JKU3HH,
MpaBax W 00sI3aHHOCTSIX TPaKAaHNHA, ICHHOCTSX OBITHS, KYJIbTYPBl M COLMAILHOTO B3aUMOACHCTBHS;
10. ymeHue BBINOJIHATH MIO3HABATEIbHBIC U MPAKTUYECKUE 3aJaHHS, B TOM YHCIIE IPOCKTHBIC;
11. ymeHue caMOCTOSITENThHO M apryMEHTHPOBAHHO OIIEHWBATh CBOM JEHCTBHUS U JEHCTBUS OJHOKIACCHUKOB,
coJiep>KaTebHO 00OCHOBBIBAs MPABUIBHOCTh WIJIM OUIMOOYHOCTH PE3yNbTaTa U Crocoda JeHCTBUS, aJeKBaTHO



OLICHMBATh OOBEKTUBHYIO TPYIOHOCTb Kak Mepy (hDaKTHUECKOTO WM TMPENojaraeMoro pacxoia pecypcoB Ha
pelIeHre 3a/1a49H, a TAaK)Ke CBOM BO3MOXKHOCTH B JOCTH)KEHUH IIETTH OIIPEIEIICHHON CI0KHOCTH;

12. ymenwue paborath B rpymie — 3Q(GekTHBHO cOTPYAHUYATH U B3aHMMOJICHCTBOBATh HA OCHOBE KOODIHHAIIUH
Pa3NUYHBIX MO3WIMK MpHU BBHIPAOOTKE OOIIErO pelleHHS B COBMECTHOM AEATENbHOCTH; CIIyIIAaTh MapTHEpa,
(dbopMynHupoBaTh 1 apryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO MO3UIMI0 U KOOPIMHUPOBATH
€€ C MO3UINH MapTHEPOB, B TOM YHCJIE B CHUTyallMd CTOJIKHOBEHHS WHTEPECOB; MPOIYKTHBHO pa3periaTh
KOH(JIMKTHI HA OCHOBE Y4eTa MHTEPECOB M MO3UIMI BCEX €0 YYaCTHUKOB, IIOMCKA M OLEHKH albTepHATUBHBIX
cnoco00B paspeleHns: KOH(IUKTOB.

IpenmeTnbIMH  pesynbraTamMuocBoeHns (OCHOBHOW 00pa3oBaTelhbHONW MPOTPaMMBI OCHOBHOTO OOIIETo
00pa3zoBaHUS SIBIISIOTCS:

1. ¢opmupoBaHHe NepBOHAYATBHBIX CUCTEMATH3MPOBAHHBIX MPEACTABICHUH O BEMIECTBAX, UX MPEBPALICHUAX
Y IPaKTUYECKOM TTPUMEHEHUH; OBJIaJ/IeHIE TOHSITHHHBIM allapaToM W CHMBOJIHYECKUAM SI3bIKOM XFMHUM;

2. o0co3HaHHWE OOBEKTUBHO 3HAYUMOCTH OCHOB XHMHUYECKOW HAyKd Kak o00JacTd COBPEMEHHOTO
€CTECTBO3HAHMSI, XUMUUECKUX TPEBPAIICHUI OpPraHNYeCKUX U HEOPraHWYECKUX BEIIECTB KaK OCHOBBI MHOTHX
SIBIICHUH JKUBOW M HEXXKMBOW NMPUPO/BI; yIiTyOJIeHUE IPEACTABICHUN O MaTepUaIbHOM €IUHCTBE MUPA;

3. OBIaJeHHE OCHOBaMH XHMHYECKOW TPAMOTHOCTH: CHOCOOHOCTBIO aHAIM3HPOBATh W OOBEKTHUBHO
OLICHMBATH JKU3HEHHBIC CUTYAlllH, CBS3aHHBIC C XMMHUEH, HaBBIKAMU O€30MacHOTr0 OOpalleHusi C BeUICCTBAMH,
WCTIONb3YEMBIMH B TIOBCETHEBHOM JKM3HU; YMEHHEM aHAJTU3UPOBATh U TUIAHUPOBAThH IKOJOTMYECKH Oe30IacHOe
MTOBE/ICHUE B IETSX COEPEKEHNUS 3JOPOBhS U OKPYKAOIIEH CPEIbI;

4. QopmupoBaHHE YMEHHH YCTAHABIUBATH CBS3U MEXKY peaTbHO HAOIIOAa€MbIMI XUMHUYECKUMU SIBIICHUSIMH
U TIPOLIECCaMU, POUCXOISAIIMMHI B MUKPOMHUPE, OOBSCHSITH MPUIMHBI MHOTO0OOpAa3us BEIIECTB, 3aBUCIMOCTb X
CBOWCTB OT COCTaBa U CTPOCHUS, a TAKXKE 3aBUCUMOCTh PUMEHEHHUS BEIIECTB OT UX CBOMCTB;

5. TMpHOOpEeTeHHs OIbBITa WCIOIB30BAHHUA DPA3IMYHBIX METOAOB H3y4YCHHs BEIIECTB; HAONIOIACHHS 3a WX
MPeBpallleHUsIMH  TPU  MPOBEICHHMH HECIOXKHBIX XHMHUYECKHUX OKCIHEPUMEHTOB C  HCIIOJIb30BAHUEM
J1a00PaTOPHOTO 000PYAOBAHUS U TPUOOPOB;

6. yMeHHne OKa3blBaTh IMEPBYI) IIOMOIIh IPH OTPABJICHUSAX, OXKOTaX W JPYrHX TpaBMaX, CBI3aHHBIX C
BEIIECTBAMH U 1a00OpaTOpHBIM 000PYIOBAHUEM;

7. OBJIaJECHHUE MpUEeMaMK pa0dOThl ¢ HH(POPMALIMEH XMMHYSCKOT0 COACPKAHMUS, MTPEICTABICHHON Bpa3HO (opMe
(B Buze TekcTa, hopMyi, rpauKoB, TAOIUYHBIX JaHHBIX, CXeM, (hoTorpaduii u ap.)

8. co3maHme OCHOBHI I (OPMHUPOBAHMS WHTEpECAa K PACHIMPEHHUIO M YTIIyOJEHHIO XUMWUYECKHX 3HAaHWUH U
BbIOOpa XMMHUHM Kak NPOQWILHOTO MpeaMeTa MpH Iepexoie Ha CTYNeHb CpeaHero (MOJHOro) oOIIero
00pa3oBaHus, a B JAIbHEHIIIEM U B KauecTBe cepbl CBOE MPOHECCHOHATBHOM e TeILHOCTH;

9. ¢dopmupoBaHUe MpeACTaBICHUN O 3HAYSHHH XMMUYECKOW HAYKH B PEUICHUH COBPEMEHHBIX HKOIOTHYECKIX
npo0JeM, B TOM YHCIIe B TIPEIOTBPAIICHUH TEXHOTEHHBIX M SKOJIOTHYECKHX KaTacTpod.

BbinyckHuK HAy4YHTCS:

® XapaKTepHU30BaTh OCHOBHBIE METO/bI IO3HAHMS: HAOIIOIEHNE, U3MEPEHNUE, IKCIICPHUMEHT;

® OIIMCHIBATh CBOWCTBA TBEPbIX, )KUAKHX, Fa3000pa3HbIX BELIECTB, BHIICISS UX CYIIECTBEHHBIC IIPU3HAKH;

® DAacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX IIOHSITUH «aTOM», «MOJEKYNa», «XUMHUYECKHH BIIEMEHTY,
«TIPOCTOE BEILECTBOY, «CI0KHOE BEIIECTBO», (BAJIEHTHOCTBY, «XHUMUYECKasl PEAKIHS», UCIOIb3Ysl 3HAKOBYIO
cUCTEMY XUMHH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOU
TEOpHH;

pa3nuyaTh XUMHYECKHE U (prU3nUYecKue sIBICHHUS;

Ha3bIBaTh XUMUYECKHE DIIEMEHTHI;

OTIpPEIEIIATh COCTaB BELIECTB 10 UX (opMyam;

OIPEAETATh BAJICHTHOCTh aTOMA JIEMEHTA B COEIMHEHMSIX;

OTIPENEIIATh TUIl XUMUYECKUX PEeaKLuii;

Ha3bIBATh MPU3HAKH U YCIIOBHS NPOTEKAHUS XUMUYECKUX PEaKLINH;

BBISIBIISITH NPU3HAKH, CBUAETENLCTBYIOIIME O MPOTEKAHWH XHMHUYECKOM pEaKUUH MPUBBIITOIHEHUH
XHUMHUYECKOTO OIIBITA,;

® COCTaBIATH (YOPMYIIBI OMHAPHBIX COSANHEHUH;

COCTaBIISITh YPABHEHUSI XUMHUYECKHUX PEaKIHi;

co0oaTh npaBuiia 6e30MacHoil paboThl IPU MPOBEACHUH OIIBITOB;

MOJIL30BATHCS 1A00PATOPHBIM 000PYIOBAHUEM U TIOCYAO;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO Macchl BEIIECTB;



® BEIYHCISITh MACCOBYIO JOJTH0 XUMUYECKOTO 3JIEMEHTa 10 (DOpMYJIe COSIMHEHUS;

® BEIUHCIATh KOJWUYECTBO, O0BEM WJIM MAacCy BEIIECTBA MO KOJIMYECTBY, OOBEMY, MacCe€ PearcHTOB HIIH
MIPOJIYKTOB PEAKIUY;

XapaKTepu30BaTh (PM3NUECKIE U XIMHYECKHE CBONCTBA MPOCTHIX BEIIECTB: KUCIOPOIa HBOIOPOIA;
MIOJTy4aTh, COOMPATh KUCIOPO M BOAOPO;

Pacro3HaBaTh OMBITHBIM ITyTeM ra3000pa3Hble BEMECTBA: KICIOPO/I, BOJOPO/T;

PacKphIBaTh CMBICI 3aKOHA ABOTAJIPO;

PacKpBIBaTh CMBICH TMTOHATHHN «TETUIOBOU 3P (EKT peaknun», «MOJSPHBIH 00BEM»;

XapaKTepu30BaTh (U3NUECKIE U XUMUYECKIE CBONCTBA BOBI;

PacKpBIBaTh CMBICII TIOHATHUS «PacTBOPY;

BBIYHCIISITh MacCOBYIO JIOJFO PAaCTBOPEHHOTO BEIIECTBA B PaCTBOPE;

MPUTOTOBJISITH PACTBOPHI C ONPEEICHHON MacCOBOM JI0JIEN pacTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COSTMHEHUS H3yUEHHBIX KJIACCOB HEOPTAaHWIECKIX BEIIECTB;

XapaKTepu30BaTh (PU3MUECKWe W XMUMHYECKHE CBOMCTBa OCHOBHBIX KIIACCOB HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAHHM, COJICH;

® OMpeAeNsATh MPUHAMJICKHOCTD BEIIECTB K OTNPEACIICHHOMY KIIACCy COSIMHEHHUI;

® COCTaBIATH POPMYITBI HEOPTAaHUYECKHUX COETMHEHUI M3YIeHHBIX KJIACCOB;

® I[POBOAWUTH ONBITHL, TOATBEPKIAIONINE XUMHYECKHE CBONCTBA HM3yYEHHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB;

® pacCIO3HABATh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIET0YEH 10 H3MEHEHHUIO OKPACKU UHIUKATOPA;

® XapaKTepHU30BaTh B3aMMOCBSI3b MEXIY KJIACCAMU HCOPTaHUYECKUX COCIUHECHMII;

e packpsiBath cMbici [lepuoanueckoro 3akona /.. Menneneena;

® OOBACHATH PU3UUCCKHI CMBICI aTOMHOTO (TIOPSIIKOBOT0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB T'PYIIITbI
u nepuoja B nepuogudeckon cucreme .M. Menneneesa;

e OOBSCHATH 3aKOHOMEPHOCTHM W3MEHEHHUs CTPOCHHS AaTOMOB, CBOWCTB JIIEMEHTOB B TMpeaelaX MalbIX
TIEPUOOB U TIABHBIX ITOATPYIIIL,

® XapaKTepHu30BaTh XHMHUYECKHE OJIIEMEHTHl (OT BOAOPOAA A0 Kaiblhsig) HA OCHOBE WX IIOJIOKEHUS B
nepuoamdeckoit cucreme .M. MeHeneeBa 1 0COOEHHOCTEN CTPOSHUS X aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB IepBhIX 20 31eMeHTOoB nepuoanyeckoit cucrems! JI.1. Menneneesa;
PAaCKpBIBATh CMBICIT TIOHSITHI: «XHMHYECKAs CBS3BY, «IIEKTPOOTPHUIIATEIIBHOCTEY,

XapaKTEePU30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIMUECKOMN PEIICTKH;
OTIPEICIATh BU XUMUYECKOM CBSI3M B HEOPTAHUYECKUX COCTUHEHUSX;

M300paxkaTh CXEMbI CTPOSHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMU XMMUYCCKUX CBS3CH;
pacKphIBaTh CMBICI TOHSATHH «HOH», «KATHOH», «AHHOH», <(OJICKTPOJIUTHDY, «HEIIEKTPOIUTHD,
«ONEKTPOIUTUYECKAS JUCCOIUALINASY, KOKHUCIUTENbY, «CTETIEHh OKUCIICHUS «BOCCTAHOBUTENDY, «OKHUCICHHUEY,
«BOCCTaHOBJICHHEY;

OTIPEIETISATh CTENEHh OKHUCIICHUS aTOMa 3JIEMEHTA B COCIMHEHUN;

PacKpBIBATh CMBICI TEOPHH AIEKTPOIUTHIECKOM TUCCOIUAIINIH;

COCTABJISITh YPaBHEHUS ANIEKTPOIUTHUECKON JUCCOLMALIUY KUCIIOT, EI04YEH, comel;

OOBSCHATH CYITHOCTB MPOIECCA AIEKTPOTUTHYECKON JUCCOIMAIIMY U PEaKIIUi HOHHOTO 0OMeHa;

COCTaBJISTh MOJHBIC U COKpAIIICHHBIC HOHHBIE YPaBHEHUS peaKIiu OOMEHa;

OTPEAEISATh BO3MOXKHOCTD ITPOTEKAHUS pEaKIni HOHHOTO 0OMEHa;

MPOBOJIUTH PEAKIIUH, TIOJITBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHbIX BEIIECTB;

ONpeaensITh OKUCIUTEIb U BOCCTAHOBUTEb;

COCTABJISITh YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOW PEAKIIHH;

KJIACCU(UIMPOBATh XUMHUYECKUE PEAKITUH 110 Pa3IIUYHBIM IIPU3HAKAM;

XapaKTEPU30BaTh B3aUMOCBA3b MEXKAY COCTABOM, CTPOEHUEM U CBOMCTBAMHU HEMETAILIIOB;

MIPOBOJIUTH OMBITHI TIO IMOJYYCHUIO, COOUPAHHUIO U U3YYECHUIO XUMHUYECKHUX CBOWMCTB ra3000pa3HBIX BEIIECTB:
YIJIEKUCIIOrO Ta3a, aMMHUaKa;

® DpacIoO3HaBaTh OIBITHBIM ITyTEM Ta3000pa3HbIE BEIIECTBA: YIIICKUCIBINA ra3 M aMMHAK;

® XapaKTepHu30BaTh B3aHUMOCBS3b MEX]y COCTAaBOM, CTPOEHHEM U CBOMCTBAMHU METAJLIOB;

e Ha3pIBaTh OPTaHWYECKHE BEIIECTBA MO WX (opMysie: METaH, dTaH, STHJIEH, METaHOJ, ATAHOJN, TJIUIEPHH,
YKCyCHas KHCJIOTa, aMUHOYKCYCHAsI KHCIIOTa, CTEAPHHOBAS KUCIIOTA, OJIEMHOBAs KHCJIOTA, TIII0K034;

® OIICHUBATH BIUSHUE XUMUUYECKOTO 3arpA3HEHUS OKPYKAIOUIEH cpebl Ha OpraHU3M YEJIOBEKa;



® TPaMOTHO oOpauaThes ¢ BEIIECTBAMHU B IOBCEJHEBHOM KU3HU

® OIpenensiTh BO3MOXKHOCTh NMPOTEKaHMs PEaKUHii HEKOTOPBIX MPEICTaBUTENCH OpPraHMYEeCKUX BEIECTB C
KHCJIOPOJIOM, BOJJOPOAOM, METAIJIAMH, OCHOBAaHHUSAMH, TaJIOTCHAMM.

BbINyCKHUK MOJTYYHTBO3MOKHOCTh HAYYUThCS:

® BBIBUTaTh M MPOBEPSTH SKCIIEPUMEHTAIBHO THUIOTE3bl O XMMHUYECKHX CBOMCTBAX BEIIECTB Ha OCHOBE HMX
COCTaBa M CTPOCHHMS, HX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIMH, O XapaKTepe U MPOAYKTaX Pa3IHIHbIX
XMUMUYECKUX PeaKLuni;

® XapaKTepHU30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO M CBOWCTBAM, YCTaHABIMBATH IPHYMHHO-CIICICTBEHHBIE
CBSI3M MEXy JaHHBIMU XapaKTePUCTUKAMH BELIECTBA;

® COCTaBIATH MOJICKYJIIPHBIE M TIOJIHBIC HOHHBIE YPABHEHNS 110 COKPAIEHHBIM HOHHBIM YPaBHEHHSM;

® [IPOTHO3MPOBATH CIIOCOOHOCTH BEUIECTBA IPOSIBISTH OKUCIUTENBHBIE MJIM BOCCTAHOBUTEIBHBIE CBOWCTBA C
Y4ETOM CTEICHEH OKHCIICHUS SJIEMEHTOB, BXOAIINX B €T0 COCTAB;

® COCTaBISITh YPaBHEHMS PEaKLWi, COOTBETCTBYIOUIMX TMOCIEAOBATEIHLHOCTH MPEBPALICHUH HEOPTaHUYEeCKUX
BEIIECTB Pa3IUYHbIX KJIACCOB;

® BbBIABUI'aTb U NPOBEPATH SKCICPUMCHTAJIBHO T'MIIOTE3bI O PE3yJibTaTax BO3I[€I>'ICTBPI$I Pa3IIMYHBIX q)aKTOpOB
Ha U3MEHEHHE CKOPOCTH XUMHUYECKON PeaKIiH;

® HCIOJIB30BATh IPUOOPETEHHBIC 3HAHUS IS SKOJIOTUYECKH TPAMOTHOTO OBEICHHS B OKPYIKAIOIIEH cpeje;

® CIOJIB30BaTh NPHOOPETCHHBbIE KIIOYEBbIE KOMIICTEHIIMM NPH BBIIOJIHEHWH NPOEKTOB M  ydeOHO-
MCCIIEIOBATEIBCKHUX 3a/1a4 M0 M3YYEHHIO CBOIMCTB, CIIOCOOOB MOIYYCHHUS M PACIIO3HABAHNUS BEIIECTB;

o O6BCKTI/IBHO OLICHUBATh I/IH(bOpMaHI/IIO O BCHICCTBAX U XUMHUYCCKUX MpoHeccax,

® KPHUTHYECKH OTHOCHTHCS K TICEBIOHAYYHOH WH(POpPMAIUK, HEI0OPOCOBECTHOH peKiIaMe B CpPEACTBaX
MaccoBoi nH(popmanuu;

® OCO3HaBaTb 3HAYCHUEC TCOPECTUUCCKUX 3HAHUU 110 XUMHU JJIsL HpaKTI/I‘-ICCKOI\/'I JACATCIBHOCTH YCJIOBCKA,

® CO3aaBaTb MOJCIN U CXEMbl IJIA PCUHICHUA y‘I€6HI)IX 1 TIO3HABATCIIbHBIX 3aJa4,JIOHUMAaThb H€O6XOI[I/IMOCTI)
COOJIIOZICHUS TTPEIUCAHNN, TIPEJIaracMbIX B MHCTPYKIHUAX IO HCIOJIL30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XHMHH | Jp.

2. COJEPKAHUE IMPOI'PAMMBI

8 KJIACC (2 49 B Henemo, Bcero70 1)

Beenenue (4/6 1)

[Mpeamer xumun. MeTonpl TO3HAHHUS B XUMHHU: HaONIOJICHHE, SKCIIEPUMEHT, MojeilupoBaHue. McTouHMKH
XMMUYECKOH HH(pOpMaLny, e IOoIydYeHHe, aHaJIu3 U MIPEJCTaBICHUE ero pe3ynbTaToB. IloHsITHE 0 XMMUYEeCKOM
aJIeMeHTe U popMax ero CylnieCTBOBaHUS: CBOOOIHBIX aTOMax, MPOCTHIX U CIIOKHBIX BellecTBax. [IpeBparieHus
BemiecTB. OTIMUME XUMHYECKHX peaknui oT (usndeckux sBIeHUH. Ponb XUMHM B JKU3HM 4eEIOBEKa.
Xemopunmus u xemooOusi. Kparkue cBemeHuS M3 HMCTOPHMM BO3HHKHOBEHMS W Pa3BUTHS XUMHHU. Poib
OTEUYECTBEHHBIX YYEHBIX B CTAHOBJIICHUU XUMHUYECKOW Hayku — paboTel M. B. JlomoHOocOBa, A. M. Bytieposa,
. . MenneneeBa. XuMudeckasi CHMBOJIMKA. 3HAKH XUMHUYECKUX JJIEMEHTOB U MPOUCXOXKICHUE UX Ha3BaHMM.
Xumnueckue Qopmynsl. Uunekcsl n koadduuuentsl. OTHOCHTENBHBIE aTOMHAs W MOJEKYJISIpHAs MaccChl.
[IpoBeneHne pacyeTOB MAacCOBOW [OJIHM XHMHUYECKOTO 3JIEMEHTAa B BEIIECTBE HA OCHOBE €ro (popmMyibl.
[epuomuueckas cucrema xumuueckux snementoB [I. U. MenpeneeBa, ee CTpyKTypa: Majble M OOJbIIUE
MepHoAbl, TPYHIBl U MoA- rpynmnbl. llepmomudeckas cuctema Kak CIpaBOYHOE MOCOOWE ISl TO- JTYUYEHHS
CBEJICHUH O XMMHUYECKUX IEMEHTaX.

Hemonctparun. 1. Moxpenu (mapoctepxHeBble 1 CTroapta— bpurineda) pazauyuHBIX MPOCTBIX W CIOXKHBIX
BemecTB. 2. KoueKIus CTEeKIIHHON XuMIdecKoi mocynbl. 3. Koekiusa MatepraioB M U3ISINi U3 HUX Ha
OCHOBE allfOMUHUs. 4. B3aumopeiictBue MpaMopa ¢ KUCIIOTON ¥ TIOMYTHEHHE N3BECTKOBOM BOABI.
JlaGopatopubie onbiTel. 1. CpaBHEHHE CBOWCTB TBEPIBIX KPUCTAIMYECKMX BELIECTB M PAaCTBOPOB. 2.
CpaBHeHHE CKOPOCTH UCTIAPEHUS BOJIBI, OJIEKOJIOHA M ATUIIOBOTO CIIUPTA C (PUIBTPOBAILHON OyMard.

Tema 1. AToMbl XMHUYecKuX 351eMeHToB (9/12 1)

AToMBl Kak QopMa CyLIECTBOBAHUS XUMHYECKHX 3JIeMeHTOB. OCHOBHBIE CBEICHHS O CTPOCHHH ATOMOB.
JlokazaTtensCTBa CIOXKHOCTH CTpoeHus: atoMoB. OnbiTel Pezepdopraa. [lnanerapras mMonenb cTpoeHHs aToMa.
CocraB aTOMHBIX sJep: NPOTOHbI, HEWTpoHbl. OTHOCHUTENIbHAs aTOMHas Macca. B3auMOCBsI3b NOHATHIH
«TIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAs aTOMHas Macca». V3MeHeHHe 4Yucia NMPOTOHOB B AApe aToMa —
00pa3oBaHME HOBBIX XMMHYECKMX DJIEMEHTOB. M3MeHeHue uyuciia HEHTPOHOB B sIpe aroMa — 00pa3oBaHHE
n30tonoB. COBpEMEHHOE OINpENAEICHUE IMOHATHS «XUMMYECKMH 3Jie- MEHT». M30TOnbl Kak pa3HOBUIHOCTH
aTOMOB OJTHOTO XMMHYECKOTO IeMEHTa. DNEeKTpoHbl. CTPOEHHE NNEKTPOHHBIX YPOBHEN aTOMOB XMMHYECKHUX
9JIEMEHTOB MalbIX NepuojoB. IIoHATHE O 3aBepIIEHHOM 3JIEK- TPOHHOM ypoBHe. Ilepnoanueckas cucrema



xuMuieckux 3eMeHToB Jl. 1. MenneneeBa u ctpoeHre aTOMOB — (PU3HYECKHUI CMBICI MOPSAKOBOTO HO- Mepa
JJIeMeHTa, HOMepa TpyMIbl, HOMepa Imepuoja. V3MeHeHne dYmciia 3JIEKTPOHOB HAa BHEIIHEM AIIEKTPOHHOM
YPOBHE aTOMa XHMHYECKOTO JJIeMEeHTa — 00pa30oBaHHE IOJIOKHUTEIBHBIX M OTPHUIATENBHBIX HOHOB. VOHHI,
00pa30BaHHbBIC aTOMAMU METAJUIOB M HEeMETAILIOB. [IpHuMHBI M3MEHEHHS METAILTMYECKUX M HEMETAJUTMYSCKUX
CBOHCTB B nepuojax u rpymmnax. O0pasoBaHue OMHApHBIX co- enuHeHUH. [lonarue 06 noHHOH cBs3U. CXEMBI
o0Opa3oBaHHs MOH- HOW CBS3W. B3ammozeiicTBHe aTOMOB 3JIeMEHTOB-HEMETANIOB MEXIy co0oil oOpa3oBaHme
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaJeHTHass HEMOJIApHAs XUMHUYECKas CBs3b. DJIEKTPOHHBIC U
CTPYKTypHBIE (QopMynbl. B3anMopaeicTBue aToMOB HEMETAJUIOB MEXIy cO00i — oOpa3oBaHMe OWHApPHBIX
COEIMHEHHI HEMETaJUIOB. DIIEKTPOOTpUIaTebHOCTh. KoBajeHTHas osipHast cBs3b. [loHATHE O BaJeHTHOCTH
KaK CBOICTBE aToMOB 0O0pa30BbIBaTh KOBAJICHTHBIE XuMHdeckne cBs3u. CocraBieHwe (GopMyi OMHApPHBIX
COCAMHEHWH 1O BaJleHTHOCTH. HaxokaeHue BaJEHTHOCTH 10 (¢GopMyne OHHAPHOTO COCAMHEHHS.
BsanmogeiicTBue aToMOB METAUIOB MEXAY co00i — o0Opa3oBaHHe METaUIMYecKuX KpuctamwioB. [loHsTue o
METaJUIMYECKON CBS3H.

JemoHcTpanun. Moaenu aTOMOB XUMHUYECKUX 3JEMEHTOB. llepnonnyeckas cucreMa XUMHUUECKHUX JIEMEHTOB
. . MenneneeBa (paznuyuHbie GopMbl)

Jlaboparopusie ombITel. 3. MogenupoBaHWe TPUHIWIIA JEHCTBUS CKAaHUPYIOIIETO MHKpPOCKoma. 4.
Wsroromnenue Mojeneld MOJCKyJl OWHApHBIX COCAMHCHUU. 5. M3roToBICHHE MOIENH, WLIFOCTPUPYIOIICH
CBOMCTBA METAJNINYECKOH CBSI3H.

Tema 2. IIpocTsie Bemecta (6/9 1)

[Tonoxenue MeTaIoB U HeMeTawioB B Ilepuoanueckoi cucteMe xumuueckux 31eMeHToB J[. 1. Menaeneesa.
Bakneiiime npocThie BEeIEeCTBA — METaJUIbl (JKEJIe30, AIIOMUHUN, KaJIbIUH, MaTHUH, HATpUid, kayuii). OOIue
(mM3nyecKkue CBOWMCTBA METAIIOB. BaskHeHIIHMe MpOCThIe BEIIECTBA — HEMETAIUIBI, 00pa30BaHHBIE ATOMAMH
KHCIIOpOJia, BOIOpOMa, a3oTa, cephl, (ocdopa, yrimepoga. MoneKyasl MPOCTHIX BEUIECTB — HEMETAIDIOB:
BOJIOpOJa, KHUCIOpOJa, a30Ta, rajoreHoB. OTHOCUTENbHAas MOJEKylsipHas wmacca. CrocoOHOCTh aTOMOB
XUMHUYECKHUX DJJIEMEHTOB K O6pa3OBaHI/IIO HECKOJIBKUX MPOCThIX BCHICCTB — AJUIOTPOIIHA. AHHOTPOHHLIC
Moauukanuy kuciaopozaa, hocdopa, onoBa. Merammnieckue 1 HEMETAJUTMUECKHE CBOWCTBA IIPOCTHIX BEIECTB.
OtHocuTenbHOCTh 3TOro moHATUA. Ymcno Asoraapo. KommuectBo BemectBa. Monbs. MomnsipHas Macca.
Mousipabiii  00beM Ta3000pa3HbIX BeliecTB. KpaTHbIe €AMHMIIBI H3MEPEHHUs KOJIMYSCTBA BEIIECTBA —
MUJUTAMOJNIb W KWJIOMOJNb, MWIIUMOJSPHAs W KWIOMOISpPHAasT MAacChl BEMIECTBA, MWLIMMOJSIDHBIA H
KIJIOMOJISIPHBIA  00BEMBI Ta3000pa3HbIX BelIecTB. PacdeThl ¢ WCMONB30BaHWEM TMOHATHHA «KOJIHYECTBO
BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIN 00bEM Ta30B», «UHCIO ABOTazpoy.

Hemonctparuu. [lonmyuenue o3oma. OOpasipl Oenoro W ceporo oJioBa, 0elloro W KpacHoro docdopa.
HekoTtopeie MeTayuibl ¥ HEMETaJUTbl ¢ KOJIMYECTBOM BellecTBa 1 Moib. MoIsipHBII 00beM Tra3000pa3HbIX
BEIIECTB.

JlabopaTopHbie OMBITEL. 6. O3HAaKOMJICHHE C KOJUICKIIMEH MeTauioB. 7. O3HAKOMIICHHE C KOJUICKITHUCH
HEMETAIIJIOB.

Tema 3. CoenuHenns xuMudeckux seMeHToB (14/16 1)

CreneHb OKHCIICHUS. CpaBHeHI/Ie CTCIICHU OKUCJICHUA W BaAJICHTHOCTH. OnpeneneHI/Ie CTCIICHU OKHUCJICHUA
JJIEMEHTOB B OWHApHBIX coeanHeHusX. CocTaBieHue (Qopmyin OWHAPHBIX COCAWHEHWH, OOIWH crocold ux
Ha3BaHW. BUHapHBIE COEUHEHNS METANIOB U HEMETAIUIOB: OKCH/IBI, XJIOPHUIBL, CyIbhuasl u np. CocTaBieHue
Hux (1)OpMy.H. BI/IHapHI)Ie COCIMHCHUA HEMCETAJUIOB: OKCHBI, JICTYUUEC BOAOPOJHBIC COCAMHCHUHA, UX COCTAaB U
Ha3BaHUA. HpeJICTaBI/ITeJ'II/I OKCHJOB: BOJa, yrHeKI/ICJ]Blﬁ ra3, HEramcHas H3BECTb. Hpe}lCTaBI/ITeHI/I JIETy4YHuX
BOJIOPOJHBIX COCAMHEHUM: XJOpoBOIOpod U amMuak. OCHOBaHHUS, MX COCTaB W Ha3BaHus. PacTBopuMoOCTb
OCHOBaHMM B Bojie. llpeicTraBuTenM MIeNIOYeH: THIPOKCHIALI HATpUs, Kaaus ¥ Kanblusa. [loHsarue o0
HWHIOWKATOpax W KadY€CTBCHHBLIX PCAKIUAX. KI/ICJ’[OTLI, X COCTaB UM Ha3BaHUA. KJ'IaCCI/I(i)I/IKaHI/Iﬂ KHCIIOT.
[IpencraBuTenu KUCIOT: cepHasi, colisiHasi, a3oTHas. [loHsTne o mkane kuciaorHocTy (mkana pH). M3menenne
OKpacKu UHIUKATOpoB. CoM Kak MPOU3BOJHBIE KUCIOT U OCHOBaHM, UX COCTaB U Ha 3BaHUs. PacTBOpUMOCTh
coieii B Bome. IlpencraBurenm coneil: xyopua Hatpus, kapOboHat u Qocdar kampius. AmopdHbe H
KpUCTAJUIMYECKHE BemlecTBa. MEXMONEKYISIpHbIE B3auMOACUCTBUS. THUMBl KPUCTAIUIMYECKUX PELIETOK.
3aBUCHMOCTbh CBOWCTB BEIIECTB OT THUIIOB KPUCTANIMYECKUX pemeToK. YncTele BemecTtBa U cMecH. [Ipumepst
XKHUJKUX, TBEPABIX M ra3o00pa3Hbix cMmeceld. CBOWCTBa YMCTHIX BemIeCTB W cMmeced. Mx coctaB. MaccoBas u
O6’beMHa$I J0JIM KOMIIOHEHTA CMECH. PacquH, CBSI3aHHBIC C UCITOJIB30BAHUEM ITIOHATHUS «<IOJIS».

Hemoncrparun. O0pa3ubl OKCHIOB, KUCIIOT, OCHOBAaHHUN U colieil. Moaen KpUCTAIITMYECKIX PEIIETOK XJI0opHIa
HaTpus, aimasza, okcuma yriiepoga (IV). KucnoTHo-meno4yHple WHAMKATOPHI, W3MEHCHHE WX OKpPACKH B
pa3IMYHBIX cpeAax. Y HUBEpPCAIbHbINA MHIUKATOP U U3MEHEHHUE €T0 OKPAcCKH B pa3inudHbIX cpenax. [lkama pH.
JlaGoparopHbie onbIThL. 8. O3HAKOMIICHUE C KOJUICKITUEH OKCHIOB. 9. O3HaKOMIICHHE CO CBOWCTBAMU aMMHaKa.
10. KauecTBeHHas peakuus Ha yriaekucislii ra3. 11. Onpenenenue pH pacTBOpOB KUCIOTHI, HIETOUN U BOABL. 12.
Ompenenenne pH JMMOHHOTO W S0JIOYHOTO COKOB Ha cpe3e IuioaoB. 13. O3HAKOMIICHHE C KOJUIICKITUEH



coneid.14. O3HaKOMJICHHE C KOJJICKIIMEH BEIIECTB C Pa3HBIM TUIIOM KPUCTaJUIMUECKOM perneTku. 3rotosneHue
MOJIEJIeH KPUCTAUIMISCKHUX pemeToK. 15. O3HakoMiIeHHE ¢ 00pa3ioM TOPHOM IMTOPOIBI.

Tema 4. 3menenus, mpoucxosmue ¢ Bemectsamu (12/15 1)

[lonstue sBNeHUHN, CBA3AHHBIX C W3MEHEHUSIMH, IMPOUCXOMAALIMMH C BELIECTBOM. SIBIEHHUS, CBS3aHHBIE C
W3MEHEHHUEM KPUCTaUTMUECKOTO CTPOSHHS BEIECTBA NPU IMOCTOSHHOM €ro cocTaBe, — (U3UUECKUE SBIICHUSI.
Ou3udeckne SBICHWS B XHMHU: JUCTHUIALNNSA, KPUCTAJUTM3AIMS, BBHIIAPUBAaHWE W BO3TOHKA BEIIECTB,
¢unpTpoBaHue u HeHTpu(yrupoBanue. SBJIeHNUs, CBI3aHHBIE C N3MEHEHHUEM COCTaBa BELIECTBA, — XUMHUUECKHUE
peakuuu. [Ipu3Haku U ycnoBHs MPOTEKAHUS XMUMUYECKHUX peakluil. BeiaeneHue TEmIoTsl U CBeTa — peakLuu
roperawust. [loHATHE 00 AK30- ¥ SHAOTEPMHUUYECKUX PEAKIUAX. 3aKOH COXPAHEHHS MACCHI BEIIECTB. XUMHUIECKIE
ypaBHEHUs. 3HaUE€HUE WHAECKCOB U Kod(uimeHToB. CocTaBiIeHHE YpaBHEHUI XUMUYECKIX peakinii. Pacuers
M0 XMMHUYECKMM ypaBHEHHUsM. PelieHue 3ajad Ha HaXOKACHUE KOJIMYECTBA, MACChl WIM 00beMa MpPOAYKTa
peaknu Mo KOJIHYECTBY, Macce WM 0OBEMy HMCXOMHOTO BeliecTBa. PacyeThl ¢ WCIONBb30BaHWEM IOHITHS
«IOTIS», KOTZIa MCXOMHOE BEIIECTBO JaHO B BHIE pacTBOpa C 33JaHHOW MacCOBOW [MOJiel pacTBOPEHHOTO
BELIECTBA W COJEPKHUT ONPENEICHHYIO JI00 IpruMeceil. Peakiun pasnoxenus. [IpeacraBinenue o ckopocTu
xumuueckux — peakuui. Karammzatopel.  ®epmentsl. Peaknum  coenunenusa.  Katanmutmueckue
HEKaTATUTUIECKUE peaklnu, oOpaThuMble M HeoOpaTUMbIe peakiuu. Peakmun 3amerieHus. Psn akThBHOCTH
METaJIJIOB, €r0 UCIOIb30BaHKE AJIsl IPOTHO3UPOBAHUSA BO3MOXHOCTH MPOTEKAHNS PEAKIU MeX 1y MeTalslaMi 1
KHCIIOTaMH, peakiuil BBITECHEHHS OJHUX METAJUIOB U3 PAacTBOPOB MX COJeH APYrMMHU MeTajulaMH. Peaxiuu
oOMeHa. Peaknmu HeiTpammzanuu. YcCJIOBHA TPOTEKaHHS peakiuii oOMEHa B pacTBOpax MO0 KOHIA. THIBI
XUMHUYECKUX PEAKUUH Ha MpUMEpe CBOMCTB BOAbL. Peakuus paszioskeHHs — 3JIEKTPOJU3 BoAbl. Peakuuu
COEIMHEHHUsS] — B3aWMOJIEHCTBHE BOJBl C OKCHJIAMH METAJUIOB U HEMETAlJIOB. YCJIOBHE B3aUMOJEHCTBUSA
OKCUJIOB METAJJIOB U HEMETAJUIOB ¢ BOOH. IToHATHE «TUAPOKCUIBD). Peakiny 3aMeneHus — B3auMOJICUCTBUE
BOJIBI C MeTaiaMu. Peakiinu oOMeHa — THIPOJIHA3 BEIIECTB.

Hemonctparuu. [Ipumeps! Ghu3nyeckux sSBICHUMN: a) TUIaBieHUe napaduHa; 0) BO3TOHKA Hoja Wik OCH30MHOM
KHCJIOTBI; B) pPacTBOPEHHE OKpAIlEHHBIX cojel; T) auddy3ust IymHCTHIX BELIECTB C TOPSIICH JTaMIIOYKH
HakanuBaHus. [IpuMepsl XUMHUECKUX SBIICHWA: a) TOpeHHe MarHus, ¢ocdopa; 0) B3anMOIEHCTBHE CONSTHOU
KHCJIIOTHI C MpaMoOpoM WM MeJjoM; B) moiydeHue ruapokcuna menu (II); r) pacTBopeHHe MOIYIEHHOTO
THAPOKCUIA B KHCIOTax; 1) B3aumopeiicTBue okcuma menu (II) ¢ cepHOll KHUCIOTON TpH HarpeBaHUU; €)
pa3ioXeHre IMepMaHraHaTa KaJns; JK) Pa3jioKeHHe MEePOKCHIa BOIOPOJa C IMOMOIIBI0 TUOKCH]IA MapraHia H
KaTasa3bl KapTodessi UM MOPKOBH; 3) B3aUMOJICHCTBUE Pa30aBICHHBIX KUCIOT C METAJUIAMHU.

Jlaboparopusie ombITh. 16. IIpokanuBaHue Mequ B MiaMeHHM CIUPTOBKU. 17. 3aMmeleHHEe MEIU B pacTBOpE
xynopuaa menu (1) sxemezom.

Tema 5. IIpaktukym 1.1Ipocrefimme oneparyu ¢ BemectBamu (3/5 1)

1. TlpaBuna TexXHUKH O€30MacCHOCTH MpH pPadoTe B XuMmudeckoM kaOunere. [lpuembl oOpamieHus c
J1a00pPaTOPHBIM 00OPYJOBaHUEM W HarpeBaTelbHbIMH IpuOopamMu. 2. HaOmnrojeHus 3a H3MEHEHUSMH,
MIPOUCXOSIINMHU C TOPAIIEH CBEYOH, W WX OIMUCAHWE (IOMAITHUA IKCIEPUMEHT). 3. AHANMU3 MOYBHI U BOJBI
(momarrHu# SkcriepumMenT). 4. [Ipu3Haku xumMudeckux peakiuii. 5. [IpuroToBnenne pactBopa caxapa U pacder
€ro MacCcoBOM JJOJIM B pacTBOPE.

Tema 6. PactBopenue. PacTBopsl.

CBoiicTBa pacTBOPOB AIEKTPOIUTOB (18/22 1)

PactBopenue kak pusnko-xuMudeckuil mporecc. [loHsITHE 0 THApPATaX U KPHCTAIUIOTHApATax. PacTBOPUMOCTS.
KpuBbie pacTBOPUMOCTH Kak MOJEIh 3aBUCHMOCTH PACTBOPUMOCTH TBEpP IBIX BEIIECTB OT TEMIEpPaTypHI.
Hacrlmennslie, HEHACHIIIIEHHBIE U TIEPECHIIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB AJIs MPUPOABI U CEIBCKOTO
xo3siicTBa. lloHsATHE 00 SIMEKTPOIUTUYECKOW AMCCONMALMU. DIEKTPOIUTHI W HEIIEKTPOIUTHL. MexaHn3m
JUCCOITMAIIN 3JEKTPOJIUTOB C Pa3INYHBIM XapakTepoM CBA3H. CTEmeHb AIEKTPOJUTHYECKOW TUCCOIHAIIHH.
CunbHble U cnadble 3eKTpoauThl. OCHOBHBIE MOJIOKEHHUS TEOPUH AIIEKTPOIMTHYECKOH aAncconuannu. Monnsie
ypaBHeHHUs1 peakuuil. Peaknun odmena, uaymue a0 konna. Kinaccudukauns MoHOB U uX cBoiictBa. KucioTsl,
uX Kinaccudukanys. Jucconuanys KACIOT U UX CBOWCTBA B CBETE TEOPUH IJIEKTPOIMTUUECKON JUCCOIUAIINY.
MounekynspHble 1 HOHHBIE YpaBHEHMsI peakiuil. B3auMonelcTBruE KUCIOT C METAIIIaMH. DJIEKTPOXUMHUYECKHI
pAA HaNpsDKEHUH MeETajuloB. B3amMonelcTBHE KHUCIOT € OKCHJIaMHU MeTauioB. B3aummozeicTBHe KHCIOT C
OCHOBAaHWSIMH — pEaKIus HelTpanmuzanmuu. B3anMomeicTBue KHUCIOT C CONsMHU. MCTomb30BaHWE TaOIHITHI
PacTBOPUMOCTH [UISI XapaKTEPUCTUKA XHMHUYECKHX CBOWCTB KHCIOT. OCHOBaHUWS, HX KiacCU(pUKaAIH.
Jucconuanyisi OCHOBaHMH U MX CBOICTBA B CBETE TEOPHM IEKTPOIUTUIECKON Tucconuay. B3aumoneiicteue
OCHOBaHUi ¢ consimu. Mcnonp3oBaHue TaOMUIBI paCTBOPUMOCTH JAJISl XapaKTEPUCTHUKH XMMHUYECKHUX CBOHCTB
OCHOBa- HUH. B3aumoaeicTBure menodeil ¢ OkcuaaMu HEMETAILIOB.

Conn, X AMccolManysg U CBOWCTBA B CBETE TEOPUH 3JIEKTPO- JUTHUECKOHN nuccoumanuu. B3aumopeiictBue
coJiel ¢ MeTayiaMH, 0cOOEHHOCTH 3THX peakuuid. Bzaumozeiicteue coneii ¢ conmsmu. Mcnonb3oBaHue TaOIHILIBI
PaCTBOPUMOCTH JUTSI XapaKTEPUCTUKHA XMMHYECKUX CBOICTB COJIEH.



O6001enune cBegeHuit 00 OKCUAAX, X KIACCU(PHUKALNN U CBOHCTBAX.

I'enernyeckue psiabl MeTaIa M HeMeTalIa. | eHeTHdeckas CBA3b MEX/Iy KlaccaMi HEOPTraHMYECKHUX BEIIECTB.
OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKITHH.

OnpenerieHue CTEIEHEH OKHUCICHHS JUIsl 3JEMEHTOB, OOpa3yrOIIMX BEIIECTBA pPAa3HBIX KIACcCOB. Peakiuu
MOHHOTO OOMEHA M OKUCIIUTEIIEHO-BOCCTAHOBUTEINIbHBIC peakiiui. OKUCIUTEh ¥ BOCCTAHOBUTEIb, OKUCICHUE U
BoccTaHoBieHne. (CoOCTaBIieHWE ypaBHEHUH  OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX  pPEAaKIUHA  METOIIOM
ANEKTPOHHOTO Oananca. CBOWMCTBA MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJUIOB, KUCJIOT U COJICH B CBETE
OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

Hemonctpanun. HVcmeiTanne BemiecTB W WX PacTBOPOB HA  DIIEKTPOIPOBOJHOCTh.  3aBHCHMOCTD
ANEKTPOTIPOBOJHOCTH yKCYCHOW KHC- JIOTBI OT KOHIEHTpanuu. JIBIKeHWEe OKpamieHHBIX MOHOB B
AJNIEKTPUYECKOM Tojie. B3ammopeiicTBue 1UHKA ¢ cepol, coystHOM kucimotol, xinopunom meau (I1). [openue
MarHusi. BzaumoefcTBre XJIOPHOM U CEPOBOJOPOIHON BOIBI.

Jlaboparopusie ombITel. 18. B3aumoseiicTBie pacTBOPOB XJIOpHAa HATPHUs U HUTpaTa cepedpa. 19. [lomyuenue
HEpPacTBOPUMOIO THAPOKCHAA M B3auMojeiicTBHe ero ¢ kuciortamu. 20. B3aumopeiicTBue KUCTIOT C
ocHoBaHMsIMU. 21. BaumoeicTBre KUCIOT ¢ OKCHIaMHU METAIIOB. 22. B3aumoieicTBUE KUCIOT ¢ METaJLIaMHU.
23. B3auMmogeiictBue KucaoT ¢ comsiMu. 24. BzaumozeiicTBue mienoueid ¢ kucioramu. 25. BzaumopeiictBue
mienoyeil ¢ okcuramMu HemeTayuioB.26. BzaummoneiictBue mienodeit ¢ comsmu. 27. [lomyuenme u cBoiicTBa
HEPAaCTBOPUMBIX OCHOBaHHWM. 28. B3amMosmeiicTBHE OCHOBHBIX OKCHIOB C Kucioramu. 29. BzammosmeiicTsue
OCHOBHBIX OKCHJOB ¢ Bojo. 30.B3anMoneiicTBHe KUCIOTHBIX OKCHAOB ¢ Imenouamu. 31. B3ammopeiicTeue
KHCIIOTHBIX OKCHAOB ¢ Bojod. 32. BsammopeiictBue comelr ¢ kucimoramu. 33. BsammopeiictBue comei ¢
mienouamu. 34. BzaumonelictBue conelt ¢ comsimu. 35. B3aumopeiicTBre pacTBOPOB coield ¢ MeTaslaMHu.

Tema 7. IIpaktukym 2. CBOWCTBa pacTBOPOB 3JIEKTPOIUTOB (1/4 1)

1.MoHHble peakiuu. 2. YCIOBUS TEUCHUS XMMUYECKUX PEAKLMA MEXAY PACTBOPAMU JIEKTPOJHUTOB JO KOHLA.
3. CBoiicTBa KHCJIOT, OCHOBAaHUM, OKCUIOB U coJieii. 4. PelieHne sKcrepuMeHTAIBHEBIX 3a/1a4.



3. TemaTuueckmii miaH, 8 kiaacc (70 yacos: 2 yaca B HeIeJI10)

HaumeHoBaHue yueOHUKA: XUMHUSA
Astop: I'abpuensn O.C.

Paznen Ne Tema ypoka Tema HPIO Jara | koppekTHpOB
ypo MecsiI) Ka
Ka
BBenenue 1 [Mpenmer xumum. [one3Hble uckomaembie 9
(6 uacoB) BemectBa Yensbuackon oomactu. DopMyITsl
HEKOTOPBIX BENIECTB, TOOBIBACMBIX
Y IPOU3BOJIMMBIX Ha 3aBOJIAX
YensbuHcka u obnacTu.
2 [peBpaienus BemecTs. 3HaYeHNEe XUMHH B )KU3HU peruoHa | 9
Ponb xumum B KU3HU (TIpoayKITUS POMBIIIIJICHHBIX
YenoBeKa MPEINPUITHH — IKOHOMUYECKAs
MOIIIb PETHOHA, BRIOPOCHI
MIPOMBIIIICHHBIX TPEAIPUATHI —
9KOJIOTHUECKHUE MTPOOIEMBI).
3 Ipaktnueckas padora Nel. 9
[Ipuemsl oOpareHus ¢
71ab0pPaTOPHBIM
000pyTOBaHUEM.
4 [paktudeckas padora No2 9
HaGuroienue 3a ropsieit
CBEYOM
5 [lepuoanueckas cucrema 9
XUMHUYCCKUX JICMECHTOB
J.N. MenneneeBa. 3HaKH
XMUMHYECKUX JIEMCHTOB
6 Xumuueckue GopMyIIbl. 9
OtHOCHUTENbHAS aTOMHAs U
MOJIEKYJISIpHas Macca
Tema 1 7 OCHOBHBIE CBEJICHUS O Hentprl aToMHOM 9
ATOMBI crpoeHun aToMoB. COCTaB | MPOMBIIUIEHHOCTH O0JIACTH — T.
XUMHYECKHX aTOMOB CuexunHck u O3epck.
3J1€eMEHTOB
(8 4acoB) 8 Iepuoanueckas cucrema 9
XUMHYECKUX DJIEMEHTOB
J.1. MenneneeBa
9 CrtpoeHue 31eKTPOHHBIX 10
000JI04€K aTOMOB
10 | Uonbl. UoHHas 10
XUMHYECKas CBSI3b.
11 | KoBaneHTHas CBS3b. 10
12 | Metamumueckas 10
XUMHYECKasl CBA3b
13 | OGoOmeHue u 10
CUCTEeMAaTH3alus 3HAHWUH 110
TeMe
14 | KonTposbHas pabora Nel 10
Tema 2. 15 | [IpocTslie BemecTBa- Mertaiel, moaydaeMble Ha 10
Ipoctoie METaJLIBI MPEANPUSITUAX PErHoHa, 001acTu
BelllecTBa WX IPUMEHEHNs, 00yCIOBIICHHBIE
(7 yacoB) (m3nueckumu cBoiicTBamMu. UyryH

craib - OAO «Meuen», MMK,




METaJLTypTHYECKUE KOMOUHATHI
Mpuacca, 3maroycra, Amm, Catku U
np. Huek, kagmui, naauit — OAO
«ONEeKTPOIUTHBIN LINHKOBBIN
3aBo». deppociiaBbl —
YenstOnHCKII

3IEKTPOMETAIUTY PrUUECKHIA
KoMOuHAT. Men, 30710TO —
KeimreiMcKkni MeIemIaBUIbHBIN
3aBOJ] U T.J1. MecTopoxaeHUs
meTtauioB Ha FOxxHoMm Ypare.

16 | IIpocThie BemecTBa- JloGbiBaeMble HEMETaILIbl Ha 10
HEMETaIIbI OxHOM Ypane. 3anacel rpadura B
pETHOHE; a30T, KUCIOPO, BOAOPOL,
aproH — 3HaYCHUE U MOJy4YeHHEe Ha
HPEANIPUATHSIX TOPOaa
(Kucnopoansrit uex OAO
«Meueny, «KuciaopoaHsliil 3aBo1,
TOL-2).
17 | KonuyecTBO BelecTBa 11
18 | KonuyectBo BemiecTBa 11
19 | MonsipHbIil 06beM ra3oB 11
20 | MomnspHbIit 00bEM Ta30B 11
21 | O6oOmeHue u 11
cucTeMaTu3aIus 3HaHUH 110
teme «IIpocTeie
BEIIECTBAY.
Tema 3. 22 | CreneHb OKUCIICHHS 11
Coenunenne | 23 | Baxnelmme knacchel OxcugHble pynbl pernoHa 11
XMMHYEeCKHX OMHAPHBIX COCTMHCHHIA (>kene3HsIKN), TIMHA, KBapLl UX
3J1€eMeHTOB 3Havenue. [Ipumepsl npuMeHeHus
15 yacoB) OKCHJIOB B ObITy. McIonib30Banue
OKCHJIOB METAJLIOB KaK
xpomodopoB Ha UenssOnHCKOM
JIAKOKPACOYHOM 3aBojie. OKCHIbI —
BPEIHBIE BHIOPOCHI IPOMBIIIIIEHHBIX
NpeANPUSTHH, TPAaHCIIOPTA.
AMMHaK, CEpOBOIOPOT B
OKpY>Karolllen cpejie
24 | OcHoBaHus [Ipumepsr npumenenus: ocuoBannii | 11
B OBITY M Ha IPOMBIIIJICHHBIX
MIPEANPHUSITHAX 00JIaCTH.
25 | Kucnortsr. CepHast KHCIIOTa — IPOAYKIIHA 12
npennpustuii peruona (OAO
«YensOMHCKUH IMEKTPOITUTHO-
IIUHKOBBIN 3aBOJ», «3aBO
oprcrekiiay). [Ipumepst
MPUMEHEHUS KUCIIOT B OBITY M Ha
MIPOMBIIIJICHHBIX MTPEANPHUATHAX
obnactu. Kucnorusie 1oxau, ux
MIPOUCXOXKICHHE.
26 | Conm. MecTopoxkaeHus: MUHEPaJIOB U 12

TOPHBIX TTIOpoJ1 B pernone. Conu B
npupoze. Coi B cOCTaBe




MHHCpaJ'H:HOfI BOJIBI.

27 | Comm. 12
28 | O606menne u 12
CHCTEMATHU3aI|s 3HAHUH 10
Teme «CoeaquHEHUSs
XAMHUYECKHX DJIEMEHTOBY
29 | Amop¢Hble n 12
KPUCTAJUTHYECKUE
BEIIECTBA.
Kpucramnuueckue
PEIICTKH.
30 | Yucreie BeniectBa U cMecH. | [IpupoTHbIe HCTOYHUKY MMUTHLEBOM 12
BOJIBI B UersIOMHCKOM 001acTH.
OCHOBHBIE TPYIIIBI 3aTPSI3HUTEIICH
npupoAHoi Boabl. CriocoOb
OYHUCTKH TIPUPOIAHOIN BOIBI U
MOJIYYEHUE YUCTON NUThEBOU BOBI
B PETHOHE.
31 | IpakTuueckas pabora Ne3. 12
AHann3 oYBEI U BOJEI.
32 | Maccosag momst 1
KOMIIOHEHTOB B CMECH
33 | MaccoBas momas 1
KOMITOHEHTOB B CMECHU
34 | IIpakTuueckas pabota Ne5. 1
[IpuroroBnenne pacTBopa
caxapa ¢ 3aJJaHHOH
MacCOBOM Jojei
PaCTBOPEHHOTO BEIECTBA
35 O060011IEHNE U 1
cucTeMaTH3aIns 3HaHUH 110
TeME 2 U 3.
36 | KontponpHas pabota Ne2 1
Tema 4. 37 | SIBnenus pusnyeckue u [Ipumenenne pu3NIeCcKuX SBICHUNH | 2
HN3menenus, XHUMHYECKUE. B HAPOJHOM XO34MCTBE:
TPOUCXOAAIIL 1.MertainonepepadaThiBatOIIue
ue nexa OAO «Meuen» (KOBKa,
c MMPOKaTKa METAJIJIOB);
BellleCTBaAMU 2. JIMCTHIUISIIS KaMEHHOYTOJTEHOM
(11 yacoB) cmolsl (Kokcoxum).
3.®OpakMOHUPOBAHKUE BO3AYyXa
OAO «Meuen» (ra3oBbIf 11EX),
KHCJIOPOIHBIC CTAHIINH.
4 .Macin0o04HNCTUTEIIbHEIC 1IeXa
XKUPKOMOMHATOB 00MacTH (T.
Tpowutk, r. Yenss6unck) 5.0uncrka
MUTHEBON BOJABI B TOPO/IE.
38 | XuMuyeckue peakiuu [IpeBparienws BemecTs, 2
MIPOUCXOSAINNE B IPUPOJC U B
pe3yiabTaTe X031iCTBEHHOU
JIEATEJIbHOCTH YEJIOBEKA.
39 | XuMunyeckre ypaBHEHUS. 2
40 | Pacuersl 1O XMMUYECKUM 2

YpaBHEHUSM




41

Pacuersr mo xumMuveckum
YpaBHEHUSM

42

Tunel XUMHYECKIX
peakuui

43

TuIb XUMHAYECKUX
peaxiui

44

Tunbel XUMHYECKIX
peakiuii Ha mpumepe
CBOMCTB BOJIbI.

45

[Ipaxtraeckast pabota Ne4.,
ITpu3HaKK XUMUYECKUX
peakuui

46

O0001enue u
cucTeMaTH3aIus 3HaHUH 110
Teme 4.

47

KonrtponbHas padota Ne3

w

Tema 5.
PacrBOopenue.
PacrBOpHBI.
CsoiicTBa
pacTBOpOB
3JIEKTPOJIUTO
B.
Oxucaurenn
HO —
BOCCTAHOBUTE
JbHbIE
peakunu
(214ac)

48

PactBopenue kak puznko —
XUMUYECKUN MPOLECC.
Turmel pacTBOpOB

BoaHbie pecypcbl, UX COCTOSIHUE,
OXpaHa, 3Ha4E€HHE PaCTBOPOB VIS
MIPUPOJBI U CENIBCKOTO XO35HCTBA B
pEruoHe

49

DIEeKTPOIUTUYCCKAS
JICCOTIHAITHS

50

DJIEKTPOIUTUYECKAS
JHCCOLUAIYs

51

HonHble ypaBHEHUS
peakiuit

BuorenHas poJib MIOHOB KaJHs,
HaTpHsA, XJ0opa u Ap. Poirs HOHOB
BOJIOPO/JIa B TUTAHUU PACTCHUM.
3a0oJieBaHusl, PaCTCHUMN )XKUBOTHBIX,
YeIIOBEKa BhI3bIBAEMbIC N30BITKOM
WJTH HEJIOCTATKOM MOHOB U CIIOCOOBI
00pbOBI ¢ HUMH. Peakiinu HOHHOTO
oOMeHa, BcTpedarompecs Ha
XUMHYECKUX TTPOU3BOJICTBAX.

52

[IpakTnueckas padora
Ne6.Y cnoBus npoTekaHust
XMUMUYECKUX PeaKLnit
MEX/1y pacTBOpaMH
JIEKTPOJIUTOB 10 KOHIIA.

53

Kucnotsr, nux
KiraccuukaIys u
CBOMCTBA

54

Kucinorsl, ux
KJIACCU(UKAIUS 1
CBOMCTBA

95

OcHOBaHUs, UX
KJIACCU(UKAIUS 1
CBOMCTBA

56

OcHOBaHUs, UX
KJIACCU(UKAIUS 1
CBOMCTBA

57

OKcHIBI, UX
KiaccuukaIus u
CBOMCTBa

58

Okcuapl, BX
KiaccuukaIus u
CBOMCTBa




59

Coman, ux cBOMCTBa

SN

60

Coan, uX cBOMCTBa

SN

61

I'eneTnueckas cBs3b MEKIY
KJlaccaMU HEOpPTaHUYECKUX
cOoeJUHEHUN

62

[Ipaktuueckas padora Ne7.
CBoiicTBa KHUCIIOT
OCHOBAHMUM, OKCUIOB U
COJIEH.

63

O0600611IeHNE U
cucTeMaTH3anus 3HaHUH 110
Teme 5.

64

Kontponbnas pabora Ned

ol

65

AHamu3 KOHTPOJIBHOM
paboTHI

66

OKUCIUTEIBLHO-
BOCCTAHOBUTCJIILHBIC
peaKiuu.

IIpumeps! OKUCIUTENBHO-

BOCCTAaHOBUTCJIbHBIC pCAKIINU,
NMCIOIIHUE MECTO B XUMHUYCCKOM

MIPOM3BOCTBE 00IACTH.

67

OKUCIUTEIILHO-
BOCCTAaHOBUTEIBHBIE
peaKIIHH.

68

[pakTrueckas padora Ne§.
Pemenne
IKCTIEPUMEHTAIBHBIX
3aj1ad.

69

XuMUs U 310pOBBE.

(¢,

70

XUMHUYECKUE SJIEMEHTHI B
KJIETKaX KUBBIX
OpraHn3MOoB




