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AnantupoBaHHas pabodas mporpaMma Mo XuMuu, g oOydatommxcs 8-9 kmaccoB ¢ OB3, cocraBnena Ha ocHoBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOI'O OOIIEro 00pa3oBaHUsl BTOPOTO IMOKOJICHHSI C UCTIONIb30BAHUEM aBTOPCKOM MPOTrpaMMBbl
no xumuu nox penakuen O. C. ['abpuensna.

[Iporpamma paccunrana Ha 68 yacoB B roa B 8 kiacce (1o 2 yaca B Hezento — 34 Henenu) U 66 yacoB B 9 kinacce (2 yaca B HEIeIO - 33 HEAETH).
s ee peamuzanuu ucnoiszyercss YMK O. C. 'abpuensna, yrBepkaeHHoro denepaibHbIM IepeYHEM yUeOHUKOB.

CBoeoOpazue M aKkTyaJbHOCTb IPEACTaBIEHHOW MpOrpaMMbl B TOM, 4YTO OHAa MMEET KOPPEKLUMOHHYIO 3HAa4MMOCTb OOYy4eHus,
OTKOPPEKTUPOBaHA B HAIIPABICHUM PA3rpy3KU Kypca MO COJEpXKAaHMIO, T.e. IMpeNIojiaracrcs M3ydyeHHe MarepHuaja B HECKOJbKO 00JerdeHHOM
BapUaHTe, UCIOJIb3Ysl OYHYIO M 3a04HYIO (JOPMBI, OJHAKO HE OIYCKAeTCs HUXKE FOCYAapCTBEHHOI'O YPOBHS 00s13aTeNIbHBIX TPeOOBAHUH.

[Ipu cocrtaBneHHH TPOTPaMMBI YUUTHIBAIUCH CIEAYIOUIHME OCOOCHHOCTH BOCIHMTAHHHKOB. PACCESTHHOE BHHUMAHHUE, Majblii O0BEM IMaMsTH,
3aTpyJHEHHS TIPH BOCIIPOM3BEICHUH Y4eOHOT0 Marepuaia, IJI0X0€ Pa3BUTUE MBICIUTENLHBIX OIepaluil (aHau3, CHHTE3, CPAaBHCHHE) U HAaBBIKOB
YTEHUS; YCTHOM M THCBMEHHOW pedn. A Takke OBICTPYI0  yTOMIISIEMOCTb, HEIOCTATOYHOCTH aOCTPAaKTHOTO MBIIIJICHUS, HEIOPa3BUTHE
MIPOCTPAHCTBEHHBIX TPEICTABICHUH, HU3KHE 0o0ImMe yuyeOHble YMEHUSI ¥ HAaBBIKM. Bce 3TO BIMSET Ha yCBOCHHE XMMHYECKHX MOHATHH, Hopmy,
3aKOHOB. B CBsI3u ¢ 3TMM HEKOTOpPBIN MaTepuall IPOrpaMMsbl JaeTcst 6e3 10Ka3aTeNIbCTB, TOIBKO B BHJE (POPMYI U QJITOPUTMOB WM 03HAKOMHUTEINIBHO,
11 0030pHOTO U3YUYECHHMSL.

Metoapl, mpUMeHsieMble NpU OO0y4eHHMH XUMMHU: Oecena, pacckas y4yuTess, HarjsJIHO-WUIIOCTPAaTHBHbIE, JAOOPAaTOPHBI  SKCIEPUMEHT,
Ipe3eHTalMu. YueHHKaM TpeOyeTcss JacToe NOBTOpeHHe MaTtepuana. Ha ypokax XuMUM  HEOOXOAMMO YYMTh aHAJTU3UPOBATh CUTYallUH,
abcTparupoBaTbcs, CPaBHUBATh U3ydaeMble OOBEKTHI U SBJICHUS.

Pa3BuTHe mo3HaBaTEILHOIO MHTEPECA HA ypOKaX XMMHUM Oa3upyeTcs B OCHOBHOM Ha HArJIsi/IHOM MaTepuale ¢ OMOpod Ha JIEMOHCTPAIL[MOHHBIN
AKCIIEPUMEHT, COCTABJIEHUE CIIPABOYHOT'0 MaTepuaa ¢ JajJbHEHIINM ero UCIOoIb30BaHuEM Ha ypokax. [IIupoko ncnonp3yeTcss npuMeHEHHE ONMOPHBIX
CXeM, MMaMSTOK, AITOPUTMOB.

BaxxHo MakcHMaabHO UCIIOJIBb30BaHUE MEXKIIPEIMETHBIX CBsA3eH, Tak Kak JieTH ¢ 3[IP ocoOeHHO HYX/1al0TCs B IPEMOAHECEHUH OJTHOTO U TOT'O K€
y4yeOHOro Mmarepuajga B pa3jIMYHBIX AacleKTax, B €ro BapbUPOBAaHUHM, B HEOJHOKPATHOM IOBTOPEHHUH U 3aKPEIUIEHUM MOJIYYEHHBIX 3HAHUN U
MPAKTUYECKUX YMEHUH.

[Iporpamma npexycMaTpuBaeT paziauuHble (OPMBI M CIIOCOOBI MPOBEPKH M KOHTPOJIA 3HAHUM y4allMXcs: OTBETHI Ha BOINPOCHI, 33JaHHs Ha
YCTAQHOBJICHHE COOTBETCTBHS, BOCHPOHM3BEACHUE MaTepHalia 10 aJrOpUTMY WJIM MPH MOMOIIM HAIJISIHO-WUTIOCTpAaTUBHOrO Merona. Heobxomumo
OTBOJIUTH JIOCTaTOYHOE KOJMYECTBO BPEMEHH Ha PACCMOTPEHHE TEM W BOIPOCOB, PACKPHIBAIOIINX CBSI3b XMUMHH C KH3HBIO, C TEMH SIBICHHUSIMH,
HaOJIIOICHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAaM U3 MX )KU3HEHHOTO OITBITA.

TpebGoBanusi Kk ypoBHIO MOAroToBKM Aered ¢ OB3 cOOTBETCTBYIOT TpeOOBaHUSAM, MPEABABIIEMBIM K OOYYarOImIMMCS IIKOJbI OOIIEro

Ha3HAuCHMUS.



IIVIAHUPYEMBIE PE3YJIbTATBI

BbInyCKHUK HAYYUTCH:
XapaKTepU30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAONIOICHHUE, U3MEPECHHE, YIKCIICPUMEHT;
OIHUCHIBATL CBOMCTBA TBépI[I)IX, KUAKHUX, ra3006pa3H1>1x BCIHICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITIPHU3HAKU;

PACKpPBIBATEL CMBICJT OCHOBHBIX XUMHWYCCKUX MOHATHH «aTOM», KMOJICKYJIa», «XAMHYCCKUIN DJICMEHT», «IpoOCTOC
BCIICCTBO», «KBAJICHTHOCTB», «XHUMHUYCCKAs PCaKHsiA», UCII0JIb3Ys 3HAKOBYIO CUCTEMY XNMHU,

PacKpbIBaTh CMbICJI 3aKOHOB COXPaHEHHsI MAacChl BEILIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
pa3nuyaTth XMMUYECKUE U (pu3nyecKue sBICHUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;

OIIPEIENIATh COCTAB BELIECTB O UX (hopMyiam;

OTIpeENATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COEITUHEHUSX;

OIIPEAEIIATH TUI XUMHUYECKHUX PEAKIIH;

Ha3bIBaTh NPU3HAKHU U YCJIOBUS IPOTEKAHUS XUMUUECKUX PEAKLINN;

BBISIBJISITH MPU3HAKH, CBUJETENLCTBYIOIINE O MPOTEKAaHUH XUMUYECKON PEAaKIMH TP BBHITOJIHEHUU XUMUYECKOTO OIBITA;
COCTaBJIATH (POPMYJIbl OMHAPHBIX COETMHEHUII;

COCTaBJISITh YPaBHEHHS] XUMUYECKUX PEaKIuil;

CO6.IIIO,Z[aTB paBHjia 0e30MacHOM pa6OTBI IIpU MPOBCACHHUU OIIBITOB,

BCIIECTBOY,

«CJIOXKHOC



MOJIb30BAThCS JTA0OPATOPHBIM 000PYJOBAHUEM U TIOCYI0M;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILECTB;

BBIUUCIIATH MACCOBYIO JI0JII0 XMMHUYECKOI0 3JIEMEHTA 10 ()OPMYIIe COEUHEHHUS;

BBIUUCIISATH KOJMYECTBO, 00BbEM HIIM MACCy BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB WM MPOAYKTOB PEAKIINU;
XapaKTepu30BaTh (HPU3NYECKHE U XUMHUECKUE CBOMCTBA POCTHIX BEIIECTB: KMUCIOPOa U BOJIOPO/IA;

[0JIy4aTb, COOMpATh KUCIOPOA U BOJOPOL;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOI, BOJOPOL;

pacKpbIBaTh CMBICI 3aKOHA ABOrazipo;

PacKpBIBaTh CMBICI IOHATHH «TETIOBOH AP (PEKT peaKum», «MOISIPHBIA 00bEeM»;

XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

BBIUHCIIATh MACCOBYIO JIOJIFO PACTBOPEHHOTIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MacCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;

Ha3bIBaTh COEAMHEHMSI U3YUEHHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB;

XapaKkTepu30BaTh PU3NYECKUE U XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHUI, COJIEH;
OIIPEAEIATh IPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCy COEANHEHUI;

COCTaBIIATh (POPMYJIBI HEOPTAHUYECKUX COCTUHEHNH U3yUEHHBIX KJIaCCOB;

IMPOBOAWTE OIIBITHI, IOATBCPKAAOIMINC XUMHYCCKUC CBOMCTBaA HN3YYCHHBIX KJIIACCOB HCOPTraHNMYCCKHX BCUICCTB;



pacro3HaBaTh ONBITHBIM IIYTEM PaCTBOPHI KUCIIOT U IIEJI0UeH 110 U3MEHEHHUIO OKPAaCKU MHUKATOPA;
XapaKTepu30BaTh B3aUMOCBSI3b MEX]y KJIacCaMU HEOPTaHUYECKUX COCMHEHUN;
packpsiBaTh cMbich [lepuonuueckoro 3akona . . Menneneena;

OOBSICHATh (DPU3MYECKHIA CMBICT aTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMHUYECKOT0 DJIEMEHTa, HOMEPOB TPYIIIEI U NIEPHOa B IEPUOANIECKON CHCTEME
. . Menneneena;

OOBICHATH 3aKOHOMCPHOCTU U3MCHCHHUA CTPOCHHA aTOMOB, CBOICTB 3JICMCHTOB B npeaciax MajbIX IICPUOJOB U I''TaBHBIX MOATPYIIIL;

XapaKTepu30BaTh XUMUYECKHE AJIEMEHTHI (OT BOJOPOJA /10 KajblMs) HA OCHOBE MX IOJOXKeHUs B nepuoaunyeckoil cucteme Jl. Y. Menneneesa u
0Cc00EHHOCTEH CTPOCHUS UX ATOMOB;

COCTaBJISITh CXEMbI CTPOEHHUSI aTOMOB IepBbIX 20 311eMeHTOB nepuoanyeckoil cucremsl /1. 1. Menneneesa,
PacKpbIBaTh CMbICII OHATUIN: «XUMHUYECKAsl CBS3bY», «3JIEKTPOOTPHULIATEIILHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTb (PU3HMUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUINYECKON peIIETKY;
OTIpeEIATh BUJ XUMUYECKON CBA3H B HEOPraHUYECKUX COCTMHEHUSX;

n300paxaTh CXEMbl CTPOEHHS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMH XUMHUYECKHUX CBS3EH;

PaCKpBIBATE CMBICIT MMOHSATUHN «MOH», «KATHOH», «AHHUOH», «BJICKTPOJIUTBD», «HEIJICKTPOIHUTHD), <«QJICKTPOJIUTHUUCCKAA AHUCCOLHALUA», «CTCICHDL
OKHCIICHUSA), KOKUCIUTEIB), «BOCCTAHOBUTCIIbY, «OKHUCJIICHHUEC), KBOCCTAHOBJIICHUC)),

OIIPEAEIATD CTENEHb OKUCIIEHNS aTOMa JJIEMEHTA B COEIMHEHUH;
COCTaBJIATh YPABHEHMSI DJIEKTPOIUTHUECKOM IMCCOLMALINN KUCIIOT, IEI0Y€EH, COoJIel;
OOBSCHATH CYIIHOCTh MPOIIeCcca AMEKTPOIUTUYECKON TUCCOLMAUN U peaKuii HOHHOTO OOMEeHa;

COCTaBJISITh TOJIHBIE M COKpAIllEHHbIE HOHHBIE YPAaBHEHUS peaKlnii 0OMeHa;



OTIPEICNIATH BO3MOKHOCTD IIPOTEKaHUS PEAKIIUii HOHHOTO OOMEHa;

IIPUBOJUTL PEaKLUU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BELICCTB;
OIIPEAEIATh OKUCIIUTEND U BOCCTAHOBUTEIID;

COCTABJIAATh YPaBHEHHUs OKUCIIUTEIIBHO - BOCCTAHOBUTEIIBHBIX PEAKIIUi;

Ha3bIBaTh (PaKTOPHI, BIUIIONINE HA CKOPOCTh XMMUYECKOH peaKIni;

KJ1acCU(UIIUPOBATh XUMHUYECKUE PEAKIUH 110 Pa3INYHBIM IIPHU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJUIOB;
IIPOBOJIUTH OIIBITHI 110 MOJIyYEHHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKHUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOT0 ra3a, aMMHaKa;
pacrio3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIIBIA I'a3 U aMMHAK;
XapaKTEepPU30BaTh B3aUMOCBSI3b MEXKITY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJLIOB;
OLICHMBATh BIIMSHUE XUMUYECKOTO 3arpsI3HEHUS OKPY>KAIOILEN Cpebl HA OPraHU3M YEJI0BEKa,
IpaMOTHO 00paIIaThCsl C BELIECTBAMH B IIOBCETHEBHON KU3HU;

OIPEACIIATE BO3MOXHOCTL IPOTCKAHUA peaKL[PIfI HEKOTOPBIX HpeHCTaBI/ITeHCﬁ OpTraHHU4YC€CKUX BCHIECTB C KHUCIOPOAOM, BOAOPOIAOM, MCETAIIAMU,
OCHOBAHUSAMHU, TaJIOTCHAMMU.

BblﬂyCKHI/lK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

BBIJIBUT'aTb U MPOBCPATH OKCIICPUMEHTAIBHO THIIOTE3BI O XMMHYCCKHUX CBOMCTBaxX BCIIECTB HAa OCHOBEC HX COCTaBa W CTPOCHHA, HUX CITOCOOHOCTH
BCTYIIAaTb B XUMHUYCCKUEC PCAKINH, O XapaKTEPC U MPOAYKTaAX PA3JIMYHBIX XUMHUUYCCKUX peammﬁ;

XapaKTECPU30BaTh BCIICCTBA IIO COCTaBy, CTPOCHHUIO H CBOI\/’ICTBaM, YCTaHAaBJIMBAKOT NPUYUHHO-CJICACTBCHHBIC CBA3HM MCEXAY JdaHHBIMU
XapPaKTCPUCTHKAMU BCIICCTBA,



COCTAaBJIAATH MOJICKYJIAPHBIC U ITOJITHBIC HOHHBIC YPABHCHUA 110 COKpaH_[éHHBIM HOHHBIM YPABHCHHAM;

MIPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSIBIIATH OKUCITUTEIIBHBIC WM BOCCTAHOBUTEILHBIE CBOMCTBA C YUYETOM CTEIICHEH OKHCIICHHS JIEMEHTOB,
BXOJISIIIIUX B €TI0 COCTAaB;

COCTaBJIATh YPaBHCHUSA peaKHHﬁ, COOTBCTCTBYIOIIUX ITOCICA0BATCIIBHOCTH npeBpameHI/Iﬁ HEOPTaHUMYECKUX BCIICCTB Pa3JIMYHbIX KJIaCCOB,

BBIIBUT'aTh U IPOBCPATH SKCIICPUMCHTAJIBHO THIIOTE3bI O PE3YyJibTaTax BO3JICHCTBHUS Pa3JINIHBbIX q)aKTOpOB Ha HN3MCHCHUC CKOPOCTH XHMHYCCKOM
pPCaKIuu;

HCIIOJIB30BAaThb HpI/IO6peTéHHBIe 3HaHUA IS SKOJIOTHYCCKH I'paMOTHOI'O ITIOBEACHUS B Opr)KaIOIHeﬁ Cpeac,

HCIIOJIB30BaTh HpI/I06peTéHHBIe KIIFOYCBBIC KOMIICTCHIUHU IIPU BBIIIOJHCHUN MPOCKTOB U yqe6HO-HCCHeI[OBaTGHLCKHX 3aaa4 110 U3YUCHUIO CBOﬁCTB,
CII0c000B IMMOJIY4YCHHA U paCliO3HaBaHUW BEIICCTB,

00BEKTUBHO OLCHUBATDH I/IH(i)OpMaIII/IIO 0 BCHICCTBAX U XUMHUUYCCKUX ITPOLECCAX;
KPpUTHYECKU OTHOCUTHCS K HCCBI[OH&y‘IHOﬁ I/IH(l)OpMaLII/II/I, HC,Z[O6pOCOBeCTHOI>'I PEKIIaM€ B CPEACTBAX MacCcoBOM I/IH(l)OpMaI_II/II/I;
OCO3HAaBAaTh 3HAYCHUEC TCOPETUICCKUX 3HAHUH 110 XUMMH IS HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

CO31aBaThb MOJCIM MW CXEMbl IJid PCHICHUSA y‘Ie6HLIX N TI03HABATCJIBHBIX 3aJa4, IIOHHMAaTb HeO6X0,I[I/IMOCTB CO6J'IIO)ICHI/I$I HpeﬂHHcaHHﬁ,
npeajiaracMbiX B HHCTPYKIHUAX 1O NUCIIOJIb30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XMMUU U Ap.

JInuHoCTHBIE, MeTanpeAMeTHbIE U NIPeAMeTHbIE Pe3y/IbTATHI OCBOCHHSI y4eOHOro nmpeamera
JIn4HOCTHBIE Pe3yJIbTATHI:
1) OCO3HAHUE CBOEH ITHUYECKOW MPHUHAJIEKHOCTH, 3HAHNE UCTOPUN XUMHUH U BKJIJ[a POCCUNCKON XUMUYECKON HAyKU B MUPOBYIO XHUMHUIO;

2) (¢opMHpOBaHHE OTBETCTBEHHOIO OTHOIIEHHWS K IO3HAHWIO XHMHHU; TOTOBHOCTH M CHOCOOHOCTH, OOYYalOIIMXCSl K CaMOpAa3BUTHIO H
caMOoOOpa30BaHUIO HAa OCHOBE M3Yy4YEHHBIX (DAaKTOB, 3aKOHOB M TEOPHH XHMMH; OCO3HAHHOTO BBIOOpa U TIOCTPOCHHUE HHIMBUAYATbHOU
o0pa30BaTeIbHON TPACKTOPHH;



3) (dbopMHpOBaHUE IIETOCTHON €CTECTBEHHOHAYYHOW KaPTUHBI MUPA, HEOThEMJIEMOW YaCThIO KOTOPOIl SABISETCA XUMUYECKast KAPTHHA MUPA;
4) OBJIa/ICHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHsI HAYKU U OOLIECTBEHHOM IPAKTUKH, B TOM YHUCIIE U XUMUYECKUM;

5) OCBOEHHUE COLMAIbHBIX HOPM, MpPaBWJI MOBEACHUS, pojied U (HOpM COLMAIBHOM XKU3HU B COLIMYME, NMPUPOAE U YACTHOM >KU3HH HAa OCHOBE
HKOJIOTMUYECKOM KYJIbTYphl U O€30MacHOr0 0OpallleHus C BeleCTBAMU U MaTepUalaMu;

6) (bOpMPIpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.I€HI/II/I CO CBCPCTHUKAMM U B3POCJIBbIMHU B ITPOLECCC O6pa30BaTeHLHOﬁ, O6H.[CCTB€HHO
HOHCSHOﬁ, yqe6HO'HCCHC,HOBaTeHBCKOﬁ, TBOpHeCKOﬁ " ApYyrux BUAOB ACATCIIbBHOCTH, CBA3AaHHBIX C XUMHUEH.

MeTanpeuMeTHme pe3yJjbTarbl:

1) ompezeNieHue 1elieii COOCTBEHHOT0 00yYeHHsI, TOCTaHOBKA U ()OPMYJTUPOBAHNUE ISl CeOSI HOBBIX 3aj1ad;
2) IUTAHUPOBAHKE MYTEH TOCTHYKEHUS JKEITaeMOro pe3yiibTaTa B 00y4eHUN XUMHH KaK TEOPETUYECKOT0, TaK U KCIIEPHUMEHTAIILHOTO XapaKTepa,
3) COOTHECEHHE CBOWX JECUCTBUU C TUIAHUPYEMBIMH pPe3yJbTaTaMM, OCYIIECTBIEHHWE KOHTPOJS CBOEH AESITENbHOCTH B MPOIECCe JOCTHUKCHHUS

pe3yibTara, OnpeesieHHe CIOCOOOB JCUCTBUI MPHU BBIMOJHEHHH JaOOPATOPHBIX M TMPAKTUYECKUX PAaOOT B COOTBETCTBHH C INMPaBHJIAMH TEXHUKU
0C30IMaCHOCTH;

4) OmpeaACIICHNEC NCTOYHUKOB XHUMHYECKOM I/IH(I)OpMaI_[I/II/I, MOJIYYCHHUEC U aHAJIN3 eé, CO3JaHUC I/IH(I)OpMaLII/IOHHOFO MMpOAYKTa U €ro Npe3CHTALUA,

5) HCIIOJIb30BAHUE OCHOBHBIX MHTCIJICKTYAJIbHBIX onepaunﬁ: aHaJIM3a U CUHTE34a, CpPAaBHCHHA U CHUCTEMATU3AaluH, 0606HI€HI/I$I N KOHKpCTU3aluu,
BBISIBJICHUC NPHUYUHHO-CICACTBCHHBIX CBsA3EH U MMOCTPOCHUC JIOTHYCCKOI'0 PACCYXKIACHHUA U YMO3AKIIFOUCHUS (I/IHI[YKTI/IBHOFO, ACAYKTUBHOI'O U IO
aHaHOFI/II/I) Ha MaTepuajic¢ CCTCCTBCHHO-HAYYHOI'0 COACPIKAHUA,

6) YMCHUE CO30ar0T, IPUMCHATH U HpeO6p330BBIBaTI) 3HAaK1M U CUMBOJIBI, MOACIIN U CXEMBI IJId PCIICHUA y‘IG6HBIX 1 IMMO3HaBaTCIIBHBIX 3a1a4,

7) GbopMHUpPOBaHHE W PA3BUTHE IKOJOTHYECKOTO MBINUICHHS, YMEHHWE MPHUMEHSITh €r0 B IO3HABATEIHHOM, KOMMYHUKATHBHOM, COITMATBHON
MpakTUKE ¥ MPodHeCcCUOHATBFHON OPUEHTAINH;

8) T€HEPUPOBAHKE UJICH U OTIPEICTICHUE CPEICTB, HEOOXOJUMBIX ISl KX PEaTU3aIUH.



IMpeamMeTHbIMU pe3ybTaTaMH HM3Y4YeHHMsl NpeIMeTa SABJIAITCH CJAelYylue YMEHHMsl:  ONpPEACIATh POJb PAa3IUYHBIX BEIIECTB B IPUPOAE U
TEXHUKE;

OOBSICHSITH POJIb BEUIECTB B UX KPYTrOBOPOTE.

IIPUBOJIUTH IPUMEPBI XUMUYECKUX IPOLIECCOB B IIPUPOJIE;

HAXOJHUTh YEPThI, CBUJICTEIILCTBYIOIINE 00 00X MPU3HAKAX XMMHUYECKUX MPOIIECCOB U UX PAIUYHSIX;

UCIIOJIB30BaTh XUMHUYECKHE 3HAHUS B OBITY:

OOBSICHSITH 3HAYCHHE BEIICCTB B KU3HH U XO3SIMCTBE YCIIOBEKA.

OOBSCHATH MUP C TOUKHU 3PCHUS] XUMHH:

NEPEUUCIIATh OTIIMYUTEIbHBIE CBOMCTBA XUMUYECKUX BELIECTB;

pa3IM4aTh OCHOBHBIE XUMUUYECKUE ITPOLECCHI;

ONPEAEIISITh OCHOBHBIE KJIACCHI HEOPTaHMYECKUX BEILIECTB;

MMOHUMATh CMBICTT XUMUYECKUX TEPMUHOB.

OBJIQJIEHUE OCHOBAMU METOJIOB IO3HAHUSI, XapAKTEPHBIX JUJISl €CTECTBEHHBIX HAYK:

XapaKTepU30BaTh METObl XUMHUECKON HayKu (HaOII0IeHIe, CPaBHEHHE, IKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IIO3HAHUU TIPUPO/IBI;
MPOBOJIUTH XUMUYECKHUE OMBITHI U DKCIIEPUMEHTHI M OOBSICHATD UX PE3YJIbTaTHI.

yMEHHUE OIICHUBATH MOBEJICHNE YEJIOBEKA C TOYKU 3PECHHSI XUMHUUECKOU 0€30MTaCHOCTH TI0 OTHOIICHHIO K YEJIOBEKY U MPUPOJIE:
WCITOJTH30BATh 3HAHUS XUMHH MPU COOJIFOICHUH MPABHII UCIIOIH30BaHUS OBITOBBIX XMMHUYECKUX MPENapaToB;

pa3invaTb OMAaCHBIC U Oe30IacHbIE BCIICCTBA.



COAEPXAHMUE INPOI'PAMMBbI
8 KJIACC
68 yacos, 2 yaca B HejeJ10, 34 HeaeIHU.
TEMA 1. HAYAJIBHBIE ITIOHATUSA U 3BAKOHbI XUMHUHN

Tena m BemectBa. CBoiicTBa BemeCTB. JTAJOHHBIE (DU3MUYECKHE CBOWMCTBA BEHIECTB. Marepuanbl M MaTepuajoBeleHHe. Ponb XMMUU B KU3HU
coBpeMeHHOro obmiectBa. OTHOIIEHHE OOIIECTBA K XUMHU: XeMO(HITUSI U XeMOPOOHs.

MeTtoabl HU3YUCHUSA XUMHU. Ha6J'IIO,I[eHI/I€. BKCHepI/IMeHT. MOI[GJ'II/IpOBaHI/IC. Monenu MAaTCPHUAJIbHBIC U 3HAKOBBLIC HJIN CHUMBOJIbHBIC.

I"a3e1. XKuakoctu. TBEpasie BemecTBa. B3anumHbie nepexoibl MEXKIY arperaTHbIMU COCTOSIHUSIMH BEILIECTBA: BO3TOHKA (CyOnuMarus) u aecyomumanus,
KOHJICHCAIIUS U UCTIApEHUE, KPUCTAUIM3AIUS U TUTaBJICHHE.

®dusnueckue gBieHUSA. UHCTBIE BEIMIECTBA M CMECH. ['OMOIE€HHEIE U FETCPOrCHHBIC CMCECH. CMmecu ra3006pa3HLIe, KUIKUE U TBépIU:Ie. CnocoObl
pa3sacCIICHUA CMeceit: MEperoHkKa, Wi JUCTHUIUIANHA, OTCTAUBAHHC, (I)HHBTpOBaHI/Ie, Kpucrajuim3ans HJINW BbITapUBAHUC. XpOMaTOl"pa(l)I/IH.
HpI/IMeHeHI/Ie 3THX CIIOCOOOB B na6opaTopH0171 IMPAKTHUKE, Ha ITPONU3BOACTBE U B 6BITy.

XUMHYECKUEe dJIEMEHThI. ATOMBI U MOJICKYIJIBI. HpOCTHe " CJIOKHBIC BEIICCTBA. AJ'IJ'IOTpOHI/IH Ha IpuMepe KUcjaiopoaa. OCHOBHBIC TTOJI0KEHHS aTOMHO -
MOJICKYJISIDHOT'O YUCHUA. Homnsl. BemecrBa MOJICKYJISIDHOT'O U HEMOJICKYIISIDPHOI'O CTPOCHMU .

3HakM (CHMMBOJIBI) XMMMYECKHX 3JIEMEHTOB. MH(popmalus, KOTOPYI0 HECyT 3HAKM XUMMUYECKHX 3JIEMEHTOB. DTHMOJIOTHS Ha3BaHMH HEKOTOPBIX
XUMUYECKHX 3JIeMeHTOB. [leproanueckas Tabnuna xuMuieckux snemMenToB J. 1. MenzeneeBa: KOpOTKOMEPUOIHBIN U JUTMHHOTIEPUOIHBIM BApHAHTHI.
Ilepuons! u rpynmnsl. ['1aBHas u mobouHas moArpynmsl, Wik A- u b-rpynnel. OTHOCHTENbHAS aTOMHAs Macca.

Xumnueckue popmynsl. Maaekcsl U kod¢ppuimentsl. OTHOCUTENBHAS MOJIEKYJIsIpHas Macca. MaccoBas /10711 XUMHUYECKOT0 3JIEMEHTA B COEAMHEHUH.
Wudopmanus, KOTOpYIO HECYT XUMUYECKUE POPMYJIBI.



BanentHocts. CTpykTypHBIE (hOpMYnbl. XHUMHYECKHE 3JIEMEHTHl C IOCTOSHHOM M MEePEeMEHHOW BAJIEHTHOCTHIO. BBIBOI (hOpMYJBI COCAMHEHUS IO
BajieHTHOCTH. Ompenienenne BaIeHTHOCTH XUMUYECKOTO dIeMeHTa 1o ¢opmysie BemecTBa. CocTaBieHue Ha3BaHUM COSAMHEHHM, COCTOSIINX U3 JABYX
XMMHUYECKUX 3JIEMEHTOB, 10 BAJIECHTHOCTHU. 3aKOH IOCTOSIHCTBA COCTAaBA BEILIECTB.

Xumnueckue peakuuu. PeareHTbl M NpOAyKThl peakuuu. [Ipu3HakuM XUMUYECKHMX peakUUi. YCIOBUS MX IIPOTEKaHUs M IpekpaileHus. Peakuun
rOpeHusl. DK30TEPMUUYECKUE U S3HIOTEPMUUECKHUE PEAKIIUH.

3aKOH COXpaHEHHUs MAcChl BEIIECTB. XUMHUYeCcKHe ypaBHEeHUs. COCTaBlieHHE XMMUYECKHX ypaBHeHHH. MHpopMaius, KOTOpyro HECET XMMUYECKOe
YpaBHEHUE.

KHaCCI/I(I)I/IKaLII/IH XUMHNYCCKHX peaKHI/Iﬁ 0 COCTaBy M HYHUCIY pC€arcHToOB U IPOAYKTOB. Tunel XUMHYECKUX peaKHHﬁ. Peakuunu COCIUHCHUA,
Pa3I0KCHUS, 3aMCIICHUA U oOMeHa. KaTaJH/I?;aTOpI)I " KaTaJiu3.

JIABOPATOPHBIE OIIbITBI
1. O3HakoMJIEHHE ¢ KOJuIeKLUel 1abopaTOpHOM MOCYAbI.
2. ITpoBepka npubopa AJis MOJTy4YEHUs Ta30B Ha TEPMETUYHOCTb.
3. O3HakoMJIEHHE ¢ MUHEpaJlaMH, 00pa3yIOLUIMMH TPAHMUT.
4, IIpuroroBieHue reTepOreHHON CMECH MOPOIIKOB CEPBI U KENE3a U UX pa3/ieliCHuE.
S. B3anmoseiicTBre pacTBOPOB XJIOPUAOB M HOAUIOB Kalus C paCTBOPOM HHUTparta cepedpa.
6. [Tonyuenue ruapokcuna menu(Il) u ero B3auMoaeicTBIE ¢ CEPHOI KUCIOTOM.
7. B3anmoneiicTBre pacTBopa Coibl ¢ KUCIOTOM.
8. IIpoBepka 3aK0HA COXPAHEHMS MACChI BEIIECTB HA IPUMEPE B3aUMOIEUCTBUS MIETOYN U KUCIIOTHI.
9. [TpoBepka 3akOHa COXpaHEHUS MACChl BEIIECTB HAa IPUMEpe B3auMoieiicTBU ménoun u conu xenesza (II0).

10.  PasznoxeHue nmepokcuja BOA0Opo/a C MOMOIIbI0 okcuaa Mapranua (IV).



11. 3amelnieHue Kee30M MeJId B METHOM KyIOpoce.

[TPAKTUYECKUE PABOThHI
1. 3HAKOMCTBO € JJabopaTopHBIM 000pyaoBaHueM. [IpaBuiia TeXHUKH OS30MMaCHOCTH NP paboTe B KaOuHeTe XUuMUH. HekoTopeie BUIBI padoT.
2. AHanu3 1M0YBEI

TEMA 2. BAXXHEWIIWE MMPEJCTABUTEJIA HEOPTAHUYECKHWX BEIECTB. KOJIMYECTBEHHBIE OTHOIEHUSA B XUMHUN

CocraB Bo3nyxa. [Tonsitue 06 00BEMHOM J0€ KOMIIOHEHTA MIPUPOJIHOM ra30BOM cMecu — Bo3ayxa. Pacuér o0béMa KOMIIOHEHTA Ta30BOM CMECH TI0
ero 00bEMHOM J1071e ¥ HA00OPOT.

Kucnopon. Ozon. Ilomydyenune kucinopoma. CobupaHue u pacrio3HaBaHUE KHUCIOpoJa. XMMHUYECKHE CBONCTBA KHCIOPOJA: B3aUMOJACHCTBHE C
MeTaJlJIlaMHi, HEMETaJlJIaMU U CJIOKHBIMU BellecTBamMu. [Ipumenenue kucinopoaa. Kpyrosopor kucioposa B mpupo/ie.

OKCI/II[H. O6pa30BaHHC Ha3BaHHH OKCHIOB IIO HUX (bOpMy.HaM. CocraBieHue (I)OpMy.]'I OKCHJIOB II0 MX Ha3BaHHAM. Hpe,Z[CTaBI/ITGJII/I OKCHIOB: BOJa U
er'IeKI/ICJ'IHﬁ ras, Herali€Has U3BeCTb.

Bogopon B npupone. dusndeckne u XUMAYECKUE CBOMCTBA BOAOPO/A, €T0 MOITYYEHUE U IPUMEHEHUE.
Kucnotsl, ux cocras u knaccudukanus. Maankaropsl. Tabnuna pactBopumoctu. CossiHas U cepHast KUCIOThI, X CBOMCTBA U IPUMEHEHUE.
Counu, ux coctas U Ha3BaHus. PacTBopuMocCTsb coneld B Bozie. [IpencraBurtenu coneit: Xmopu HaTpusi, kKapOoHaT HaTpusl, pocdaT KanbLus.

[Tocrosinnas ABoraapo. KomnuectBo BemiectBa. Monb. MonspHas macca. KpaTHble eMHUIIBI U3MEPEHHS] KOJUYECTBA BEIIECTBA — MUJLIUMOJIb U
KWJIOMOJIb, MWJIZIUMOJISIPHAS. U KWIOMOJISIPHASI MacChl BEIIECTBA.

Pacué€Thl ¢ HCITOIB30BaHNEM MOHITHI «KOJIHUECTBO BCIICCTBA», «KMOJIIpHAA Macca», «IIOCTOSIHHAA ABOFa)IpO».
3akoH ABOFa,[[pO. MOJISIpHBIﬁ 00BEM Pa3006pa3HLIX BCIICCTB. OtHOocHUTENbHAS IIJIOTHOCTh OIHOI'0 ra3a 1o - Apyromy.
KpaTHBIC CAUHUIBI UBSMCPCHUA — MI/IJ'IJ'II/IMOJ'ISIpHHﬁ )51 KPIJ'IOMO.IISIpHLIﬁ 00BEMBI Fa3006p8.3HBIX BCIICCTB.

Pacué€Thl ¢ ucrmonp30BaHuEM IOHSATHI «KOJIUYECTBO BCIICCTBa», «MOJIApHAA Maccay, <<MOJ'I$[pHI)II71 00BeM ra3oB», KIIOCTOAHHAaA ABOF&)IpO».



Pacuétsl ¢ ncnonb30BaHUEM MOHSATHIA «KOJHMYECTBO BEIIECTBAY, «MOJISIPHAS MACCa, «MOJISIPHBIH 00BEM ra30By», «UUCIO ABOTAIPOY.
I'mapocdepa. KpyroBopot Boab! B npupojie. Puznueckne 1 XMMUYECKHE CBOMCTBA BOJbI: B3aUMOJICHCTBHE C OKCHIaMHU.

OCHOBaHI/IH, HX COCTaB. PaCTBOpI/IMOCTB OCHOBaHUH B BOJC. HN3meHeHune OKpPAaCKH HHIHUKATOpPOB B H_ICJ'IO‘IHOI‘/'I cpeace. HpeI[CTaBI/ITeJ'II/I menoqeﬁ:
TUAPOKCUIBI HATPUS, KAJIUA U KAJIbIIUA.

PactBopuTens u pactBopéHHOE BemiecTBO. PactBopel. PacTtBopenue. ['mapatel. MaccoBas 0151 paCTBOPEHHOTO BellecTBa. PacyéTel, CBSI3aHHBIE C
WCII0JIb30BAHUEM IOHATUS «MACCOBasi J0JI1 pACTBOPEHHOTO BELIECTBAY.

JIABOPATOPHBIE OIIbITBI
12. ITomyTHEHME U3BECTKOBOM BOJIBI IIPH NPOIYCKaHUM YIJIIEKHUCIIOTO ras3a.
13. [Tonydyenue BOaOpoO/1a B3aUMOICHCTBUEM [IUHKA U COJISTHOM KUCJIOTBHI.
14. PacnosHaBaHue KUCIOT MHIUKATOPAMH.
15. M3meHenne OKpacKy MHIUKATOPOB B ILIEJIOYHOU CPELIE.
16. O3HakoMJIeHHE C IpernapaTamMH JOMAIlHeW WM IIKOJIbHOW alTeYKu — PAacTBOpaMM NEpOKCHIa BOAOPOJA, CHMPTOBOM HACTONKM HMOAa U

HaIIaTbIpHOTO CIIUPTA.

I[MPAKTUYECKUE PABOTHI
3. [Tonyuenue, cobrpanue U pacrio3HaBaHUE KUCIOPOAA.
4. [Tony4yenue, cobupaHue 1 pacro3HaBaHHE BOJIOPOJIA.
S. [TpuroroBneHne pacTBOPOB COJIEH ¢ UX 3aJJaHHOM MacCOBOM JJOJIEH.

TEMA 3. OCHOBHBIE KJACCHI HEOPTAHUYECKHNX COEIWHEHUN

O0600menue cBeeHn 00 OKCHIax, UX KiacCu(pUKAINK, Ha3BaHUIX U cBOMCTBax. CrocoObI OTYYeHHST OKCHIOB.



OcHoBanus, WX Kiaccu(UKalws, Ha3BaHWS WM CBOWCTBA. B3amMmojelicTBHE C KHUCIOTaMH, KUCJIOTHBIMH OKCHAAMH W COJIIMH. Pa3znoxeHwue
HEpPacTBOPUMBIX OCHOBaHUI. CrtOCOOBI MOJy4YE€HUSI OCHOBAHHUM.

Kucnotsl, ux xnaccudukanus 1 Hazpanus. OOIie XUMUYECKUE CBOMCTBA KUCIOT. B3anMoeicTBIE KUCIIOT C MeTallaMH. DJIEKTPOXUMHUYECKHHA psijL
HaIlpsDKEHUN METauloB. B3auMoAeicTBUE KUCIIOT C OKCUAAMU METAJLIIOB.

B3aI/IMO,Z[eI>'ICTBHe KHCJIOT C OCHOBAHHAMHU — PCAKIHA HGfITpaJ'IPIBaHHH. BBaHMO,Z[efICTBI/Ie KHCJIOT C COJIsIMH. HonyquI/Ie 6GCKI/ICJ'IOPOI[HI)IX U
KHUCJIOPOACOACPKAIINX KUCIIOT.

Conm, ux kinaccudukanus u cBoricTBa. B3anMoeicTBre coneit ¢ MeTauiaMu, 0COOCHHOCTH 3TUX peakiuii. BzaumoeiicTBre colieli ¢ COJISIMHU.

I'eneTnyeckue pAAbI METAJLUIA 1 HEMETAJLIA. I'eneTnueckas cBs3b MCKAY KilaCCaMU HCOPIraHUYICCKHUX BCIICCTB.

JIABOPATOPHBIE OIIbIThI
17. BzaumoeiicTBre OKcHIa KaJIbIIHUS C BOJIOM.
18.  IlomyTHeHHE N3BECTKOBON BOJIBI.
19.  Peaxnus HelTpanuzanum.
20. [Tomyuenue ruapokcuna menu (I1) u ero B3aumozeicTBre ¢ KUCIOTOM.
21. Paznoxxenue ruapokcuna meau (I1) mpu mHarpeBanuu.
22. BzaumopeiicTBue KHCIIOT ¢ METaJIJIAMH.
23. BzaumoneiicTBrE KHCIIOT C COJISIMH.
24, O3HakoMJIEHHE C KOJIJIEKITUEH CoJIeH.
25. B3aumopeiicteue cynbdata meau (I1) ¢ xemnesom.

26. B3auMoaeiicTBrE COJIEN C COJISIMU.



27. I'eneTndeckas CBA3b HA IPUMEPE COSAMHEHUN MEIU.
I[TPAKTUYECKHUE PABOTDI

6. Pemrenne OKCIICPUMCHTAJIBHBIX 3a/1a4.

TEMA 4. IEPHOJIUYECKHWHN 3AKOH U MEPUOJUYECKAS CUCTEMA XUMHUYECKHX 3JIEMEHTOB JI. U. MEHJIEJIEEBA 1
CTPOEHME ATOMA

EcrecTBeHHBIE CEMENCTBA XUMUYECKHUX AIEMEHTOB: LIEJIOYHbIE U IIEJI0YHO3EMEJIbHBIE METAJUIbl, TaJOreHbl, HHEPTHbIE (OJaropoJHbIE) ra3bl.
AmpoTepHOCTh. AMPOTEPHBIE OKCHJIBI U TUAPOKCH IBL. KOMITIIEKCHBIE COITH.

Otkpsitue Jl. U. Menneneesbim Ilepuonnueckoro 3akoHa u coznanue uM [lepruoauueckoi CUCTEMbI XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak (opMa CyIIECTBOBAaHHMS XMMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEIECHHUS O CTPOCHMM aTOMOB. JloKa3aTenbCTBa CIIOKHOCTH CTPOEHUS
atromoB. OnbIThl Pesepdopaa. [lnanerapHas Mosienb CTpoeHUs aToOMa.

CocTaB aTOMHBIX AACP: TMPOTOHBI, HCI\/'ITpOHH. OrtHocuTenbHas aTOMHas Macca. B3amMOCBS3b MOHATHI «IPOTOHY, ((HeﬁTpOH)), «OTHOCHUTCIIbHAaA
aTOMHas Maccan».

Muxkpomup. OnekTpoHbl. CTpOEHHE 3JEKTPOHHBIX YpPOBHEH aTOMOB XUMHYeCKHX 371eMEeHTOB NeNe 1-20. IloHsaTHe O 3aBEepIIEHHOM 3JEKTPOHHOM
YPOBHE.

N3otonsl. dusndeckuii cmpicn cuMBosMkH [lepuonndeckoit cuctemsl. CoBpeMeHHast popmynupoBka Ilepuoauueckoro 3akoHa. Mi3MeHeHHs CBOWCTB
3JIEMEHTOB B MEPHOAAX U IPYIIaX, Kak (PYHKIMS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTruKa JJIEMEHTA-MeTalla M JJIEMEHTa-HEMETaJllla [0 WX NOoJIoKeHUI0 B Ilepumonnueckoil cucreme XMMHUYecKuX 3yieMeHToB J[. M.
Meneneesa.

JIABOPATOPHBIE OIIBITHI.

28.  Ilomydyenue amOTEpHOTO THIPOKCUAA U HCCIEOBAHNE €TO CBOWCTB.



TEMA 5. XUMHNYECKAS CBA3b. OKUCIUTEJIBHO-BOCCTAHOBUTEJIBHBIE PEAKIIUN

HNonHas xumuyeckas cBs3b. MoHbI, 00Opa3oBaHHBIE aTOMaMHM METAUIOB M HeMeTauloB. CxeMbl 00pa3oBaHUsS HOHHOW CBS3M Ul OMHApHBIX
coenuHeHuil. VIOHHBIE KpHCTAIMYECKUE PEIIETKU M (PU3MyYecKre CBOMCTBA BEIIECTB C ATUM THIOM peméTok. Ilonsatue o GopmynbHON eauHuIe
BELICCTBA.

KoBanentHass xuMuyeckasi CBsA3b. JJIEKTPOHHBIE U CTPYKTypHble (Gopmyibl. KoBanenTHas HemomsipHas cBsi3b. CxeMbl 00pa30BaHUSA KOBAJIECHTHOU
CBSI3M JUIsl OMHAPHBIX coelMHEHUN. MoJeKy/IsipHbIE U aTOMHbIE KPUCTAUINYECKUE PEHIETKH, U CBOICTBA BELIECTB C 3TUM THUIIOM PELIETOK.

BHCKTpOOTpI/II_IaTCJIBHOCTL. Psn QJICKTPOOTPULIATCILHOCTH. KoBanenTHas MMOJIApHAasA XUMHUUYCCKasA CBA3b. [[I/IHOJ'IB. Cxembl O6p330BaHI/IH KOBaJICHTHOMU
HOHHpHOﬁ CBA3U OJIA 6I/IHapHLIX COG,I[I/IHGHI/Iﬁ. MOHGKYHﬂpHBIC H ATOMHBIC KPUCTAJIJIINYCCKUC pCH_IéTKI/I, CBOMCTBa BECIICCTB C OTUM THUIIOM peHléTOK.

Mertannuueckass XMMHUYECKas CBSI3b U METaJLIMYECKas KpUCTAJLUIMYCCKasd peméTKa. CBolicTBa BCIICCTB C O3THUM THIIOM peIlIéTOK. Enunas npupoaa
XUMHUYECKHUX CBSI3EH.

Crenenp oxucinenus. CpaBHEHHE CTENEHU OKHUCICHUS M BaleHTHOCTH. [IpaBuna pacu€ra crerneHed OKuCIeHHS MO (QopmyiaaM XHUMHUYECKUX
COCJTMHECHUH.

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC pCaKkmuu. Onpez[eneHI/Ie CTEIEeHEW OKUCICHUS JJIsT 9JICMCHTOB, 06p33y1-0H_[I/IX BCIIICCTBA Pa3HBIX KJIACCOB. Peakuuun
HOHHOTO OOMEHA W OKHCIHTEIIbHO-BOCCTAHOBHTEIIHHBIC PpCaKIuu. OKuCIHTEIb U BOCCTAHOBHUTCIIb, OKHUCJICHHUC M BOCCTAHOBJICHHC. CocraBieHue
ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/IP’I MCTOAOM 3JICKTPOHHOT'O Oananca.

JIABOPATOPHBIE OIIbITBI

29. N3roroBieHne MOAENM, WILTFOCTPUPYIOLIENH CBOMCTBA METAIUNTMYECKOMN CBSI3H

9 KJIACC

66 yacos, 2 yaca B HeJeJI10, 33 Heae M.



TEMA 1. TIOBTOPEHHME U OBOBIIEHUE CBEJEHWM IO KYPCY 8 KJIACCA

bunapusie coenunenusi. Okcupl coneoOpasyronue U HecosieoOpasyromue. ['uapokcuabl: ocHOBaHUs, aMboTepHble, KUCIOThl. CpeaHue, KUCIbIe,
OCHOBHBIE COJIU.

O60061eHre cBeIcHN 0 XUMUYecKuX peakiusax. Kinaccupukanusa XMuMHUECKUX peakluii [0 pa3IM4YHbIM OCHOBAHHIM: COCTaBYy U YHCIY pearupyromux
u 00pa3yloluxcsi BeUlecTB, TEIUIOBOMY 3(@exTy, HampaBlIEHHUIO, MU3MEHEHHMIO CTENEeHEW OKHUCIICHHS 3JIEMEHTOB, OOpa3yIOIIUX peardupyroiime
BEIIECTBA, (pase, MCIIOIb30BaHUIO KaTaIN3aToPA.

ITonsTue o CKOpPOCTHU XHUMHYCSCKOM pC€aKuuu. CDaKTOpLI, BJIMAIOINHUEC Ha CKOPOCTb XHMMHYCCKHX peaKHHﬁl npupoaa pearupyrommx BCEHIECCTB, HUX
KOHICHTpanusd, TCMIICpaTypa, IJIoladb COMPUKOCHOBCHU S, HAJIMYNEC KATaJIN3aTOPA. Karanus.

JIABOPATOPHBIE OITbIThI
1. B3aumoieiicTBre aMMHaka ¢ XJI0POBOIOPOJIOM.
2. Peakuus nelitpanuzauuu.
3. Hab6mronenue TenmoBoro 3¢ dekra peakiiuu HeHTpaau3aiiu.
4, BzaumoneiictBue cepHoii kucnothl ¢ okcuaom meau (II).
5. PasnosxeHue nepokcua BoJopo/ia C MOMOIIBIO KaTanasbl KapTodens
6. 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEAKIMH OT MPHPOJBI Pearupyromux BENIECTB Ha MPUMEPE B3aMMOICHCTBHS PacTBOPOB THOCYIb(ara

HaTpUs U XJIOpUAa 6apusi, THOCYIb(aTa HATPUS U COJSTHON KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT MPHUPOABI METAIUIOB IPU UX B3aUMOJEHCTBHH C COJITHOW KUCIIOTOM.
8. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUHA OT MPUPOABI KHCIOT MPH B3aUMOJACHCTBUU UX C JKEIE30M.
9. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT TEMIIEPATYPBHI.

10. 3aBHCHMOCTD CKOpPOCTH XUMHUYECKOH pCaKknuun OT KOHIICHTpAlluU.



11. 3aBUCUMOCTH CKOPOCTH XMMUUYECKON PEaKUU OT IUIOIIAJN COTPUKOCHOBEHHUS PEarupyrolnuX BEIIECTB.
12. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKLMK OT KaTaau3aropa.
TEMA 2. XUMHUYECKHUE PEAKIIUU B PACTBOPAX JJIEKTPOJINTOB

[TousTue 06 BHGKTPOHI/ITH‘IGCKOﬁ JUCCoranu. SHGKTpOHI/ITH W HEIJICKTPOJIMTHI. Mexaau3m AUCCONMAlHU SJICKTPOJIUTOB C PA3JIMYHBIM XaPaAKTCPOM
cBsa3u. CreneHp BHGKTPOHHTHHeCKOﬁ JUCCOoMaliu. CunbHbIE U CIa0bIe QJICKTPOJIUTLI.

OCHOBHBIE TIOJIO)KEHHUSI TEOPUHU IJICKTPOJIMTHYECKON mucconumarnuu. Krnaccudukanuss MOHOB W uX cBolicTBa. KHCIOTHI, OCHOBaHHMS M COJIH Kak
AIEKTPOJUTHI. VX Kitaccudukanus U TuCCOIraIus.

OOmure XMMHYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKH WHAMKATOPOB, B3aMMOJICHCTBHE C METaNIaMH, OKCHJIaMU M THAPOKCHIAMHU METAIOB U
coJsiMU. MoekyispHble U MOHHBIE (TIOJHBIE U COKpAIIEHHbIE) YPABHEHUS PEAKIUI.

XUMHYECKUI CMBICII COKPAIEHHBIX YPABHEHUH. Y CJIOBUS IIPOTEKAHUS PEAKIIMI MEXKY DJIEKTPOIMTAMHU 10 KOHIA. Pl aKTHBHOCTH METAIIJIOB.

O6H_II/IC XHUMHYECKHE CBOMCTBA H_ICJIOLIGI\;IZ BSaHMOHCﬁCTBHe C KHCJIOTaMH, OKCHIAaMH HCMCTAIJIOB, COJISIMH. O6H_[I/Ie XUMHYECKHE CBOMCTBA
HEPAaCTBOPHUMBIX OCHOBaHMIL: B3aI/IM0]1€I\/JICTBI/I€ C KUCJIOTaMH, pa3JI0KCHUC ITPU HArpCBaHHUU.

O6H_II/IC XUMHYECKHE CBOMCTRBA CpeaHux COJIeH: B3aMMOACHCTBHUE C KHUCJIOTaMHu, IICjI049aMu, COJIAIMU U METAaJlJIaMU. BzanMoaecTBHUE KUCIBIX COJIEH CO
mea0o4aMH.

I'maponns, kKak OOMEHHOE B3aMMOJAEHCTBHE cosieil ¢ BOMOM. ['MIponM3 conM CHUIIBHOTO OCHOBAaHHUS W CNa0OW KHUCIOTHL. I'maponu3 comu ciaboro
OCHOBaHMA U CWIIbHOU KuCIOTHL. [lIkana pH.

CBoiicTBa KHCIOT, OCHOBaHH, OKCHIOB U COJIEH B CBETE TEOPUU DIICKTPOIUTUIECKON JUCCOIUAIIMHN U OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
JIABOPATOPHBIE OIIBITHI.
13.  JIucconmanus cialbIX AJICKTPOJIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.

14. N3MeHeHune okpacku MHIUKATOPOB B KUCIOTHOM Cpelie.



15. Peakuusa HelTpanu3anuy pacTBOpa MENOYU PA3IUYHBIMUA KUCIOTAMH.
16. [Tomyuenue runpokcuaa meau (I1).u ero B3anmoelicTBrE ¢ pa3TuIHBIMH KUCIOTAMH.
17. B3auMopeiicTBre CHIBHBIX KHCIIOT ¢ okcuaoM meau (I1).

18-20. B3aumoieiicTBUE KUCIOT C METAJUIAMH.

21.  KagectBeHHas peakius Ha KapOOHAT-HOH.

22.  Ilomy4yenwue CTyaHS KPEMHHEBOH KHCIIOTHI.

23.  KauecTBeHHas peakuys Ha XJOPUI — UOH U CyIb(aT-noH.
24.  V3MeHeHHE OKPACKU MHAMKATOPOB B IICIOYHOHU Cpele.
25. BzaumopeiicTBue 1mienoyen ¢ yriIeKUCIbIM Fa30M.

26.  KagecTBeHHas peakiysi HA KATHOH aMMOHUSI.

27.  Ilomywenue ruapoxcuna meau (II) u ero paznoxenue.

28.  BzaumopeiicTBue kapOOHATOB C KUCIOTAMHU.

29.  Ilonmyuenue rungpoxcuna sxenesa(lll).

30.  BzammopeiicTBue xemne3a ¢ pacTBopoM cyibdara meaun (1I)

[TPAKTUYECKHUE PABOTBI
1. CBoiicTBa KHCIIOT, OCHOBAHHMM, OKCHJIOB M COJIEH B CBETE TEOPUU DJEKTPOJIUTUUECKOU THUCCOIMUALMU U OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIX
peakuuii

TEMA 3. HEMETAJIJIbI 1 UX COEJUHEHUA



CrpoeHne aTOMOB HEMETAJIJIOB U UX IoJioxkeHue B [lepuoauueckoii cucreme. Psa anextpoorpunarenbHocTi. Kpuctananueckue peméTki HEeMETalIoB
— MPOCTHIX BemlecTB. Amorponus U e€ npuunHbl. Ousnyeckre cBoCTBa HeMeTaIIoB. O0IMe XMMUYECKHE CBOMCTBA HEMETAJIOB: OKHCIUTEIIbHBIC
Y BOCCTAHOBUTEJIbHBIE.

raJIOFGHBI, CTPOCHUC UX ATOMOB U MOJICKYJIL. ®du3nyecKue U XMMUUECKHE CBOMCTBA TaJIOTCHOB. 3aKOHOM€pHOCTI/I W3MEHCHHS CBOMCTB T'aJIOT€HOB B
3aBUCUMOCTH OT HX IIOJOXKCHHUA B HepI/IOI[I/I‘IeCKOfI CUCTEMC. HaXO)KI[eHI/IC TaJIOr¢HOB B IPHUPOAC M HX IIOJYUCHHUC. 3HaucHUE U IIPUMCHCHUC
raJIOrCHOB.

FaJIOFGHOBO[[OpOIH)I U COOTBCTCTBYIOLIIMEC MM KHCJIOTBI: IIJIAaBHUKOBAas, COJIAHAAd, 6pOMOBOIIOpOI[Haﬂ, HOOOBOAOPOAHAA. FaJIOFGHI/IIII)I. KauectBeHnble
PCaKuu Ha raJIorcHUA-UOHBI. HpI/IMeHeHI/Ie COCIII/IHGHI/Iﬁ rajoreHoOB ¥ UX OMOJIOTHYeCcKast POJIb.

Oo6mas xapakrepuctrka 3yeMeHToB VIA-rpynmsl. Cepa B ipupojie U e€ morydeHrue. AJUTOTPOITHBIE MOIU(UKAIIMH CePh U UX CBOMCTBA. XUMUYICCKUE
CBOMCTBA CepBbI U €€ IPUMEHEHNE.

CepoBoJIOpOJI: CTPOEHUE MOJIEKYJIbl, (PU3UYECKHE M XUMHUYECKHE CBOMCTBa, MojydeHue U 3HaueHue. CepoBojnoponHas kuciaora. Cynbpuiasl U ux
3Ha4yeHue. JIIoMuHO(pOpHI.

Oxcun cepsl (IV), cepHucras kuciora, cyabpuTsl. KauecTBeHHas peakius Ha Cylb(pUT-HOH.
Oxcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnoruaparel. KauecTBeHHas peakuus Ha CyiabhaT-HOH.

CepHass KuCJIOTa - CWIBHBIA 3JeKTposuT. CBOMCTBa pa30aBICHHONW CEPHOM KHCIOTHI, KaK THUIHUYHOW KHUCIIOTBHI: B3aMMOJIEHCTBHE C METaUIaMH,
OCHOBHBIMH U aM()OTEPHBIMU OKCUIAMH, OCHOBAHUSAMHU U aM(OTEPHBIMH THAPOKCUAAMHU, CONsiMU. KaduecTBeHHast peakius Ha Cynb(aT-uoH.

OO0mas xapakTepUCTHKa 3J1IeMeHTOB VA-rpynnbl. A30T, CTPOEHHE aromMa M MOJeKyiabl. Pu3nyeckue u XMMHUYECKHUE CBOICTBA M MPUMEHEHHE a30Ta.
A30T B ipupo/Jie ¥ ero GMoJIoru4ecKast pob.

AMMHuak, cTpoeHHe MOJIEKYIbl U (pu3nUecKkre cBONCTBAa. AMMMayHas BOJa, HAIIATBIPHBIM CIIUPT, THApPAT aMMUaka. JIOHOpPHO -aKIEeNTOPHBIA MEXaHU3M
oOpa3oBaHMs KaTHOHAa aMMOHUS. BoccranoBuTenbHble cBoiicTBa amMmuaka. Conu aMMOHHS U UX NpuUMeHeHue. KadecTBeHHass peakiusi Ha KaTHOH
aMMOHHUSL.

Oxcuipl a30Ta: HeCOIe00pa3yroIue U KUCIOTHBIE. A30THCTast KUCIIOTa U HUTPUTHL. A30THAs KUCIIOTa, €€ Moly4eHue U cBoiictea. Hurpartsl.



doctop, crpoerne aroma u amorpornus. Dochuasl. Dochun. Okcun dpochopa(V) u oprodocdopHas kuciora. Docharer. DochopHbie YIOOPEHHUS.
WMHcekTUIuab!.

OOmrast xapakTepucTUKa 3JeMeHTOB [V A-rpynmsl: 0COOEHHOCTH CTPOSHHS aTOMOB, IMTPOCTHIX BEIIECTB U COCTUHEHUN B 3aBUCUMOCTH OT TTOJIOKEHUS
anemeHTOB B Ilepmonmmueckoil cucreme. Yriepoxa. AIoTpomnHble Moaudukanuu: anMas, rpaputr. AMOpHBIA YyrIepoa M €ro copra: caxa,
aKTUBUPOBAHHBIN yrojb. AJcopOrus. XuMHUECKue cBoicTBa yriepoaa. Kokcoxummuyeckoe mMpou3BOJACTBO U €ro npoaykuus. KapOumb.

Oxkcun yrinepona(Il): ctpoenne Monexysnsl, moiydeHue u ero cpoiictBa. Okcun yriepona(IV): ctpoeHune Momekysbl, MOTyYEeHHUE U €r0 CBOMCTBA.
VYronpHas kucioTa. Coiu yroiabHOW KUCIOTHI: KapOOHATHI M THAPOKApOOHATHI. TeXHWYECKas U MUIIEeBas COJa.

HeOpFaHI/I‘leCKHC U OpPraHUYCCKHC BCIICCTBA. YFHCBO,HOPO,HLI. XHUMHUYeCKoe CTPOCHUEC OPraHUYCCKHUX BCHICCTB, KaK IIOPAJOK COCAMHCHUA aTOMOB B
MOJICKYJIC 11O BAJICHTHOCTH.

MeTaH, 9TaH, KaK NPCACJIbHBIC YTIICBOAOPOABI. OTHIIEH U AllCTHJICH, KaK HCIIPCACIIbHLIC (HeHaCBIH_[CHHBIG) YrJII€eBOAOPOABI. FOpCHI/Ie YriieBO4AOpOAOB.
KauecTBeHHEbIC pC€aKuu Ha HCIIPECACIIbHBIC COCANHCHUS.

OTUJIOBBIN CIIUPT, €ro IMOJYYCHUC, IMPUMCHCHHUC U (I)I/ISI/IOJ'IOFI/I‘-ICCKOG JIEHCTBHE. TpéX&TOMHHI’I CIIUPT TJIMLCPHH. KauectBennas pcaKknus Ha
MHOT'0aTOMHBIC CITUPTHI. yKCYCHaH - IpeACTABUTCIIb KJlaCcCa Kap6OHOBLIX KHUCJIOT.

Kpewmuuii, ctpoenue ero aroma u cBoiictBa. Kpemunii B mpupoae. Cununuasl u cuinad. Okeun kpemuausi(1Y). Kpemuuesas kuciora u e€ comnu.
[Tpoun3BoacTBO CTEKA U IIeMeHTa. [IpoayKIns CUITUKaTHON MPOMBIIIIJICHHOCTH: ONTHUYECKOE BOJIOKHO, Kepamuka, dhapdop, dasHc.
Onrnyeckoe BOJIOKHO.

Hemerannsl B npupoge. @pakiioHHas MEpPEroHKa >KMJIKOro BO3AyXa KaK CIOCO0 IMOJIyd4eHHs KUCIOopoJa, a3oTa, aproHa. Ilomyuenue ¢ocdopa,
KpPEMHHUSI, XJI0pa, o/1a. DIEKTPOJIN3 PACTBOPOB.

HOJ'Iy‘ICHPIC CCpHOfI KHUCJIOTHI: CLIpBé, XUMH3M, TCXHOJOIMYCCKasA CXEMad, MCETOM KHUIIALICTO CJI0d, IMMPUHIUIIBI TeHJ'IOO6MCHa, IMPOTUBOTOKA U
MUPKYJIAINHA. OneyM. HpOI/ISBOHCTBO aMMHaKa: CI)IpI)é, XUMHU3M, TECXHOJIOTHYECKAas CXeMa.

JIABOPATOPHBIE OIIbITBI

31. Pacno3snaBanue raaoreHua-noHOB.



32.  KagecTBeHHbBIE peaKIuy Ha CyNb(aT-HOHBI.

33.  KauecTBeHHas peakiysi Ha KAaTUOH AaMMOHHS.

34.  XuMmHuecKue CBOICTBA a30THOM KHUCIIOTHI, KaK 3JIEKTPOJIUTA.

35.  KagecrBennsle peakiuu Ha GocdaT-noH.

36.  Ilomy4yeHwue M CBOICTBA yroJbHON KUCIIOTHI.

37. KauectBeHHast peakiuys Ha KapOOHAT-HOH.

38.  IIpomyckaHue yrieKucioro ra3a 4epe3 pacTBOp CUIIMKATa HATpUS.
I[TPAKTUYECKHE PABOTHI

2. W3yyeHnue CBOMCTB COJISTHOW KUCIIOTHI.

3. N3yueHne CBOWCTB CEpHON KHCIIOTHI.

4. [Tony4yeHne aMmMuaka 1 U3y4eHUE €ro CBOMCTB.

5. [Tony4yeHue yriekucinoro raza i U3y4eHue ero CBOMUCTB.

TEMA 4. METAJIJIBI 1 UX COEJUHEHUA

[Tonoxenne metamoB B [lepuogudeckoit cucreme xumudeckux 3nemMeHToB . 1. MenneneeBa, cTpoeHHE HX aTOMOB M KPUCTAIUIOB. MeTamuinueckas
CBSI3b U METAJUINYECKas KpUCTaJuIMUYecKas pemérka. Ousndeckue CBOWCTBA METALIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTb, OTPaKAIOIIAs CIIOCOOHOCTS,
m1acTUYHOCTh. CriiaBbl YEPHBIE U [IBETHBIE.

Mertaiuibl Kak BOCCTAHOBHUTENH. DJIEKTPOXUMHUYECKHI Pl HaNpsKeHUM. B3anmoaeiicTBre METaIoB ¢ HEMETAIIIaMU, OKCUJIAMH, KUCIIOTaMH, COJISIMH.
ATOMUHOTEPMHUSI.



CtpoeHre aTOMOB ¥ MPOCTHIX BEIIECTB IIEIOYHBIX METAJUIOB. 3aBUCUMOCTb (PU3MUYECKMX U XMMUYECKUX CBOWCTB IIEIOYHBIX METAJUIOB OT 3apsiioB
anep ux aroMoB. OKCUAbl U THIPOKCHU/IBI LIEJIOUYHBIX METAJUIOB, UX IOJYy4YEHHE, CBOMCTBA, IpUMEHEeHUE. BakHelye conu mEenoYHbIX METAJUIOB, UX
3HAQYCHUE B )KUBOW U HEXKUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.

CtpoeHre aTOMOB M TNPOCTHIX BEIIECTB MIETOYHO3EMENbHBIX METAJUIOB. 3aBHCUMOCTh (PU3MUECKUX M XUMHUYECKUX CBOMCTB IIEIOYHO3EMEIBHBIX
METAJIJIOB OT 3apAJ0B siiep MX aToMOB. OKCHJIbI M THAPOKCH/IBI LIEIOYHO3EMEIbHBIX METAIJIOB, UX MOJyYEHUE, CBOWCTBA U IPUMEHEHME. BakHelmue
COJIM LIETIOYHO3EMENIbHBIX METAJJIOB, X 3HAYCHHUE B MPHPOJIE U KHU3HH YenoBeka. KapOoHaThl U ruipokapOOHAThI KalbIHs.

XKe€ctkocTh BOIBI: BpeMeHHas U moctostHHas. CriocoObl yCTpaHeHHs BpeMeHHOH kEcTKocTH. CriocoObl yCcTpaHEeHUsS! TOCTOSTHHOM JKECTKOCTH. VIOHUTHI.
CoenuHeHHsT ANMIOMHUHUSL B TIpUpojae. XHMMHYECKHE CBOWcTBa amoMUHUS. OCOOEGHHOCTH OKCHAAa W THUIAPOKCHAA AIIOMUHUS Kak amMQOTEpHBIX
coequHeHn. Baxkneime cou antoMUHUS (XJIOpU, cyibdar).

OcobenHoctu cTpoeHusi aroma xenes3a. JKeme3o B mpupozae. Baxneimme pynsr xene3a. Oxkeuasl U ruapokcust skenesa(ll) u xemnesa(Ill). Conum
xene3a(ll) u xxeneza(Ill). OOHapyxeHrEe HOHOB KAaTHOHOB >Ke€JIe3a B paCTBOPE. 3HAUCHUE COCTMHEHUM JKee3a.

Koppo3us xuMuueckas ¥ 3JI€KTpOXUMHUYECKas. 3allluTa METAuIOB OT KOppo3uu. MeTramisl B IpUpojie: B CBOOOJHOM BUJE U B BHUJE COCTUHEHHI.
[Tonsstne o Meramryprun. UépHas u nBeTHas Metauryprus. [Impomeramryprus, THAPOMETALIYpPrus, dJIEKTpoMeTautyprus. JOMEHHBIN mpolecc.
[TepepaboTka yyryHa B cTajigb. IJIEKTPOJIU3 PACIIIIABOB.

JIABOPATOPHBIE OIIbITBI
39. B3aunmoneiicTBue xenesa ¢ pactBopoM cyibdara meau (II).
40. [Tonydyenune n3BECTKOBOM BOJIBI M OMBITHI C HEM.

41. [Tomyuenue runpoxcuoB xxenesa (1) u (IID).
42.  KayecTBeHHBIE peaKIIMH HA KATHOHHI JKeje3a
[NPAKTUYECKHE PABOTBI

6. [Tomyuenue keCcTKON BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.



7. Pemienne skciepuMEHTANBHBIX 3a7a4 110 TeMe «MeTaiibD».
TEMAS. XHUMUA U OKPYXAIOIIAA CPEJIA

Crtpoenue 3emiu: Ipo, MaHTHsI, 3€MHasl KOpa, UX XUMHUUYECKHH cocTaB. JIuTocdepa u e€ xumuueckuii coctaB. Munepaisl. Pyabsl. Ocamodabie TOPOIbI.
[Tone3nbie uckonaemMbie. XUMUYECKUN COCTaB THAPOCHEphl. XUMHUUECKHI COCTaB aTMOC(hepHI.

HWCTOYHUMKH XMMHYECKOIO 3arpA3HCHUSA OKPY)KaIOH_Ieﬁ CpCabl. I'moGanpHBIE IKOJIOTHYECKHE HpO6JICMBI YCJIIOBCUCCTBA! HapHI/IKOBHﬁ B(I)CI)GKT,
KHUCJIOTHBIC JOKJIHU, O30HOBLIC ABIPHI. MexcﬂyHapoz[Hoe COTPYAHUYICCTBO B obnactu OXpPaHbI Oprxcanmeﬁ cpe€abl OT XUMHUYCCKOI'O 3arpA3HCHUA.
«3enénas XumMus».

JIABOPATOPHBIE OIIbITBI

43.  U3ydenue rpaHuTa.

TEMA 6. OBOBIIEHUE 3HAHUM 11O XUMHUU 3A KYPC OCHOBHOM IIKOJIBI

CTpOCHI/Ie aToMa B COOTBCTCTBHUHU C IMOJOXKCHUCM XHUMHWUYCCKOI'O 3JICMCHTA B Hepnonnqecxoﬁ CUCTEMC. CTpOGHI/Ie BCIICCTBA: XUMHUYCCKas CBA3b U
KpUCTAINIMYCCKUC peIJ_IéTKI/I. 3aBHCHMOCTh CBOMCTB O6p830BaHHI>IX QJICMCHTaMU IIPOCTBIX BECUICCTB (MeTaJ'IJ'IOB, HCMCTAJJIOB, 6J'Ial"0p0I[HLIX I‘a3OB) oT
ITOJIOXKCHHA 3JICMCHTOB B HepHOﬂquCKOﬁ cucreme. Tunonorus HEOPTaHNYCCKUX BCIICCTB, ACJICHUC UX HA KIIACChI U I'PYIIILI. HpeI[CTaBI/ITCJ'II/I.

HpI/I3HaKI/I " YCJIOBUA NMPOTCKAHUA XUMHUYCCKUX peaKHHﬁ. Tumnosorus XuMHYECKUX peaKI_II/Iﬁ 10 pa3JINYHbIM OCHOBAHUAM. Peakuuyu nHOHHOTO oOMeHa.
OKHCIUTETHHO-BOCCTAHOBUTEILHBIC pCaKknuu.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMHUYECKHE CBOMCTBAa COJIEOOpPA3YIOLUIMX OKCUAOB, THUIPOKCHUIOB (OCHOBAaHUM, KUCIIOT U
aM(OTEPHBIX TUAPOKCH]IOB), COJIEH.

YYEBHO - TEMATHYECKHWH IIJTAH



No | HaumeHoBaHME pa3ziesioB (TeM) bazoBas mporpamma | AganTupoBaHHas IporpamMma AnanTupoBaHHas Iporpamma
68 yacoB B roj,2 Jaca | 34 gaca B roj, 1 yac B HEJIEIIO 17 yacos B roj, 0.5 yaca B HeIeI0
B HEJICIIIO 0YHO 3204YHO 0YHO 3204HO
8 kiace
1 HavanpHble HOHATHS B 3aKOHBI XUMUU 21 10 11 4 17
2 Baxxnetimue MpeICTaBUTEIU 18 9 9 4 14
HEOPraHUYECKHX BEIIECTB.
KonndecTBeHHBIE ~ OTHOIICHUS B
XUMHH
3 OCHOBHBIE KJIAaCChl HEOPTraHUYECKHUX 10 5 5 3 7
COCTMHCHUI
4 [Tepunoanueckuit 3aKOH u 8 4 4 2 6
[Tepuoauueckas cucTreMa XMMHYECKUX
anemenTtoB JI. M. MenaeneeBa u
CTPOCHHE aToMa
5 Xumudeckas cBsA3b. OKHCIUTENIBHO - 11 6 5 4 7
BOCCTAHOBUTENIbHBIC PEAKIINH
Bcero 68 34 34 17 51
Hroro 68 68 68
9 kJ1acc
1 | [loBropenue u o0oOIIEHNE CBEACHUH 5 2 3 1 4
no Kypcy 8 kiacca. XUMHYECKHE
peaknun
2 | XUMHYecKHe peakluu B pacTBOpax 10 5 5 3 7
3 HemeTamis! 1 UX coeanHEHUS 24 12 12 5 19
4 MeTamisl ¥ UX COEIUHEHUS 19 9 10 5 14
5 | XuMmus U oKpyKaromas cpeaa 2 0 2 0 2




6 O06001IeHe 3HaHUKA 110 XAMHAH 34 6 5 1 3 3
Kypc OCHOBHOM 1Kokl [ToaroroBka k

OcHOBHOMY rOCy/IapCTBEHHOMY

sk3ameny (OI'9)
Bcero 66 33 33 17 49
Hroro 66 66 66

KPAUTEPUU OLIEHUBAHMS JOCTHXKEHUN OBYUAIOIINUXCS C OB3 110 XUMUN

@opMbI OpraHu3ald y4eOHOW NeATeTbHOCTH: MHAUBUIYaIbHbIC (BBHIITOJHEHUE YYCHHMKOM BCEX OMEpaluil MoJi pyKOBOACTBOM YUHTElNs), padoTa B
napax, ypok, 3KCKypcHsl, 1a00paTOpHbIe U MPaKTUUECKUE paboThl, JOMAIIHEE 3a/1aHue.

KoHTpONBHO - OIleHOYHas cCHCTeMa MCIOIb3YeTCs Ta XK€, YTO U JUis 0a30BOTO YPOBHS, HO IIKala OIICHUBAaHUs TOHIKeHa HAa 20% W HE YYUTHIBAIOTCS
3aJJaHUs [OBBIIIEHHOTO YpoBHA. OlieHKa 3 BBICTaBIIAETCS MPH BBIIOJIHEHUHU pabOThI HA OJTHY TPETh.




