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TIlosicHuTe ILHAA 3aNMUCKA

PabGouyas mporpamma 1o xumMuu paszpaboraHa B coorBercTBuM ¢ DenepanbHbIM

roCy/1apCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO 0o0miero odpazoanus u [IpumepHoii

00pa30BaTeNLHOM MPOrPAMMOI OCHOBHOTO O0IIIEro 00pa30oBaHMS.

MpenoaaBaHue y4ebHOro Kypca «XMMMM» B OCHOBHOM LUKO/IE OCYLLECTB/IAETCA B COOTBETCTBUM C

OCHOBHbIMN HOPMATUBHbIMUN AOKYMEHTAMU U UHCTPYKTUBHO METOANYHECKMMU MaTEPUNANTaMN!

v

v

3akoH Poccuiickon Pegepaunm «0O6 obpasoBaHun B Poccuiickot Pepepaunm» ot
29.12.2012r. N2273-93;

depepanbHbli  rocygapcTBeHHbIN  0b6pasoBaTesibHbIA  CTaHAAPT OCHOBHOro  obuiero
06pa3oBaHuA, yTBEPKAEHHbIN NpuKazom MunHobpHayku Poccum ot 17.12.2010 Ne 1897 «06
YTBEPKAEHMM U BBegeHMM B pgeictBue  depepanbHOro  rocyfapCTBeHHOro
obpasoBaTeNbHOrO CTaHAapTa OCHOBHOro obuwero obpasoBaHuA» (B ped. nNpuKasa
MwnHo6pHayKkn Poccum ot 29.12.2014 Nel644)

Xumusi. Paboune mporpammsbl. [Ipeamernas nunusa yuebnukoB O. C. I'aGpuensina, U. T.
OctpoymoBa, C. A. CnankoBa. 8—9 knaccel: yuebHOoe mocobue aisi 001eoopa3oBaTENbHbBIX
opranuzanmii / O. C. I'abpuensn, C. A. CiankoB — M.: I[IpocBemenue, 2019.

HaHHaﬁ IporpaMma aJip€CoBaHa ydalnumcsi 9 xnacca.

B coorBeTcTBHM ¢ y4eOHBIM IJIAHOM Ha HM3Y4YeHHE Y4eOHOro mpenMera «Xumus» B 9 Kiacce

otBoauTCcs 68 uwacom (2 waca B Hezelmo, 34 yueOHbBIC HEICTH).

Cpoxk peanuszanuu nporpaMMsl -1 yueOHslIi roa

YMK: TabpuensaH O.C. Xumua 9 knacc: y4yeb. gns obueobpasosaTesibHbiXx opraHnsaumii/O.C.

Fabpuenan. N.I'. Octpoymos, C.A.Cnagkos. — M.: MNMpoceeweHune, 2019. — 223 c.

OcHoBHBIE 11€JIH H3y4YC€HUH XMMHUH B OCHOBHOM IIKO0JI€E:

1. ¢opmupoBanue y oOyuaroumuxcs yMeHHs] BUAETh M NOHHMMAaTh LEHHOCTh OOpa3oBaHMs,
3HAYUMOCTh XMMHYECKOTO 3HAaHMsS JUId KaXIOro YEJIOBEKa HE3aBHUCHUMO OT €ro
npoQecCHOHATIBHON AeATeNbHOCTH; (HOPMYIHUpPOBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULIMIO;

2. (dopmupoBaHHe y OOy4aroIIMXCs IEIOCTHOTO MPEACTABICHUS O MUPE M POJIM XUMHUH B
CO3JaHUH COBPEMEHHON €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpPA; YMEHHUS OOBSCHSTH
O00OBEKTHl M TPOIECCHI OKPYKAIOMEH JIEHCTBUTEILHOCTH - MPHPOIHOM, COIUATLHOM,
KYJIbTYPHOH, TEXHUUECKON Cpe/Ibl, UCTIOb3Ysl AJISl 3TOI0 XUMUYECKUE 3HAHUS;

3. mpuoOpeTeHHE 00YJAIOIIUMUCS OIBITa PAa3HOOOPA3HOM JIEATEIHPHOCTH: PEIICHHS MPOOIIeM,
NPUHATUS PEIICHUH, MOWMCKa, aHalu3a W 00pabOTKM MHQOpPMAIUH, KOMMYHHUKATUBHBIX
HaBBIKOB, HABBIKOB M3MEPEHUH, 0€30MacHOro oOpalieHus ¢ BElecTBaMH B IOBCEIHEBHON
YKU3HU.

3amauyu Kypca XuMMH:

1. ¢dopmupoBaHHE CUCTEMbl XMMHYECKHUX 3HAHMHA KaK KOMIIOHEHTa €CTECTBEHHO-HAayYHOU

KapTUHBI MUDA;



2. pa3BHTHE JIMYHOCTH OOyYalOUUMXCS, WX HUHTEIUICKTyallbHOE W  HPaBCTBEHHOE
COBEpILICHCTBOBaHWE, (opMUpOBaHHE Yy HUX TyMAaHUCTUYECKMX OTHOLICHMHA U
HKOJIOTHUYECKH 11€JIECO00Pa3HOT0 MOBEIEHH B OBITY U TPYJOBOH NEATEIHLHOCTH;

3. BBIpaOOTKY NOHMMAaHHS OOIIECTBEHHOM NOTPEOHOCTH B pPAa3BUTUU XHMHH, a TakKKe
¢dbopMuUpOBaHUs OTHOIICHHUS K XUMHUH KaK K BO3MOXKHOH oOyiactu OyayIiei mpakTH4ecKon
NeSITeNIbHOCTH;

4. ¢opmupoBaHue yMEHUI 0€30MaCHOT0O OOpaIIEeHHs C BELIECTBAMH, UCIIOJIb3YEMbIMH B
MOBCE/IHEBHOM JKU3HU.

1. [lmanupyemMbl pe3yJibTaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa.

Ilo 3aBepmieHMM Kypca XMMHMM Ha 3Tal€ OCHOBHOIO 00IIero oOpa3oBaHUS BBITYCKHUKU

OCHOBHOM IIKOJIBI IOJDKHBI OBJIAJIETh CIEAYIOIUMU Pe3yIbTaTaMu:

1. JIuvHOCTHBIE Pe3yJbTATHI:

® 0CO3HABATh CBOI0 JSTHUYECKYIO MPUHAMICKHOCTh, 3HAHWE HWCTOPUU XUMHH M BKIaJa
POCCUHCKON XUMUYECKON HAYKH B MUPOBYIO XHUMHIO;

e (opMHpOBATH OTBETCTBEHHOE OTHOIICHHE K MO3HAHUIO XUMHH; TOTOBHOCTH U CIIOCOOHOCTH
y4Jalmuxcss K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE M3yYCHHBIX (PAaKTOB, 3aKOHOB U
TEOpUH XHMMHH; OCO3HAHHOTO BBIOOpa M nOCMpoOeHue WHAMBHUIYAIbHON 00pa30BaTeNbHOM
TPaeKTOpHH;

e ¢dopMHupOBATH 1EIOCTHYID €CTECTBEHHO-HAY4YHYIO KapTHHY MHUpPA, HEOTHEMJIEMOW YacThIO
KOTOPO SIBIISIETCS XUMUYECKasi KapTHHA MUPA;

e OBJAeThb COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Ppa3BUTHSl HAyKH H
OOIIECTBEHHOH MPAKTHKH, B TOM YHCJIE U XUMHUECKUM;

® OCBOMTBH COLMAIbHbIE HOPM, NpPaBWI MOBEAEHUS, poiieil M (GopM colManIbHON >KHU3HU B
cCoLMyMe, NMPUPOAE M YACTHOM JKM3HU HA OCHOBE SKOJIOTMYECKOM KYJIbTYpbl U 0O€30MacHOro
oOpaIieHus ¢ BelecTBaMU H MaTepHallaMH;

e (opMHupoBaTH KOMMYHUKAaTHUBHYIO KOMIIETEHIMIO B OOLIEHUN CO CBEPCTHUKAMM M B3POCIBIMU
B Tipolecce oOpa3oBaTenbHOM, OOIIECTBEHHO-TIONE3HOM, y4eOHO-UCCIIEeI0BATEIHCKOM,
TBOPYECKOI U APYTUX BUAOB JEATEIBHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeranpeaMeTHbIe Pe3yJabTAThI:

e ompeaejeHue I1ejeil COOCTBEHHOro OOy4eHHs, MOCTaHOBKa U (OpPMYIHUpOBaHUE IJisi ceOs
HOBBIX 3a]1a4;

* IUIAHHPOBAHHME TIyTe JOCTIDKEHHS IKEJIaeMOro pe3yibTara OOydueHUs XHUMHUU Kak
TEOPETUYECKOT0, TAK U MPAKTUYECKOTO XapaKTepa;

® COOTHeCeHHe CBOMX JECHCTBUH C IUIAHUPYEMBIMH pPE3YJbTaTaMH, OCYIIECTBICHHE CIIOCOOOB
JNEHCTBUIM TNpu BBHINOJHEHUHM JIAOOPATOPHBIX M TMPAKTHUYECKUX paboT B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30MaCHOCTH;

e ompeaejeHNe HWCTOYHUKOB XUMHYECKOH WH(GOpMAIWW, €€ TOJIyICHHWE W aHajIu3, CO3/IaHHe
MHGOPMAIIMOHHOTO IPOAYKTA U €0 MPe3eHTaLUs;

® HCHOJb30BaHHE OCHOBHBIX MHTEJUICKTYAJbHBIX OMEpaIuii: aHauu3a M CHHTE3a, CPAaBHECHHUS U
CUCTeMAaTH3alnH, 0000IEHUS U KOHKPETH3AINH, Gblis/leHue TIPUINHHO-CIICCTBEHHBIX CBSI3eH
U MOCTPOEHHE JIOTMIECKOTO PACCYXKICHUS M yMO3aKJIIOYEHHUS Ha MarepHhalie eCTECTBEHHO-
HAyYHOTO COJICPIKAHMUS;

e yMeHHe CO3/IaBaTh, PUMECHATH U MPEOOPA30BBIBATH 3HAKW U CHMBOJIBI, MOACTH U CXEMBI IS
peiCHUsA yqe6HBIX X IIO3HABAaTCJIbHBIX 3a1a4,



(¢opmMupoBaHHe U pa3BUTHE DHKOJOIMYECKOIO MBIIUICHUS, JMeHue TPUMEHATb €ro B
MO3HABATEIbHOW, KOMMYHHMKATUBHOW, COIIMAJbHOM TMpakTHKE MW  NpOo(ecCHOHAIBLHON
OpHUEHTALIVH;

reHepUpoOBaHMe UJCH U ONpeeNICHHE CPEICTB, HEOOXOIUMBIX I UX PeaTu3aluu.

Pezynamuenvie YY/I.
CaMOCTOSITENIbHO OOHAPYKUBATh U (POPMYIUPOBATH MPOOJIEMY B KJIACCHON M MHIUBUAYATIbHOU
yueOHOU JesITeIbHOCTH;
BBIJIBUTATh BEPCHU DEIICHUS TMPOOJIEMBbI, OCO3HABATh KOHEYHBIH pe3yJbTaT, BHIOUpATh W3
IPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTHKEHUS LIETIH;
COCTaBIISITh (MHIUBUYaJIbHO WIH B TPYIIIE) [JIaH PEIIeHUs TPOOIeMbl (BBIIIOJHEHUS POEKTA);
noI0MpaTh K KaXKI0W mpobiieMe (3a7aue) aIeKBaTHYIO €l TEOPETUYECKYIO MO/IENb;
paboTast 1o mpeIoKEHHOMY U CaMOCTOATEIHHO COCTaBICHHOMY IIJIaHy, UCIIOJIb30BATh HAPSALY
C OCHOBHBIMH U JIOTIOJIHUTEJIbHBIE CPEACTBA (CIpaBOYHAs JUTEPATypa, CIOXKHBIE MPUOOPHI,
KOMIIBIOTED);
IUIAHUPOBATH CBOIO MHAMBUAYAIbHYIO 00pa30BaTeNbHYIO TPACKTOPHUIO;
paboTaTh O CAaMOCTOSTENIFHO COCTABJICHHOMY IUIaHY, CBEPSISICh C HUM M IENbIO JACSITebHOCTH,
UCHPaBIIsis OMMOKH, HCIOJIb3YsS CaMOCTOSITENbHO IOJ00paHHBIE CpeAcTBAa (B TOM 4YMCIE U
WuTepHerT);,
CBOOOHO TOJIb30BATHCS BHIPAOOTaHHBIMH KPUTEPHUSIMH OLIEHKU U CAMOOIICHKH, HCXO/IS U3 LIeTTU
U UMEIOIINXCS KPUTEPUEB, pa3iinyasi pe3ysibTaT U CriocoObl 1eHCTBUM;
B XOJI€ MPEACTABICHUS MPOEKTA 1aBaTh OLIEHKY €ro pe3yabTaTaM.

Ho3naseamenvnwvie YY/[:

AHanu3upoBaTh, CPAaBHUBATH, KJIACCU(PHUIIMPOBATH U 0000IIATh TOHATHUS:
JaBaTh ONpENICIICHUE TOHATHSAM Ha OCHOBE M3YYCHHOTO Ha Pa3jIMYHBIX MpeaMeTax ydeOHOTO
MaTepuaa;
OCYIIECTBIISITh JIOTHYECKYIO OTIEPAIHI0 YCTAHOBJICHHUS POJO-BUIOBBIX OTHOIIICHUH;
0000111aTh MOHATHUS — OCYIIECTBIIATH JIOTUYECKYIO OMEPAIHIO TIepexo/ia OT MOHITHS ¢ MEHBIITUM
00BEMOM K MOHATHIO C OOJIBIINM 00BEMOM;
CTPOUTH JIOTHYECKOE pPACCYKJCHHE, BKIOYAIOIICE YCTAHOBJICHWE MPUIUHHO-CIICICTBEHHBIX
CBsI3€I;
CO3/1aBaTh MOJIENIM C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa, MPEeoOpa3OBLIBATh
MOJICJTH C TIEJTbIO BBISIBJIICHHUS OOIIMX 3aKOHOB, ONPEISIISIFOIINX JAHHYIO TIPEIMETHYIO 00J1aCTh;
MPEJICTaBIATh WH(OPMAIIMIO B BUJIE KOHCIIEKTOB, TAOIUII, CXeM, IpaHKOB;
npeoOpazoBbIBaTh MH(DOPMAIIMIO W3 OJHOTO BHJA B JAPYrol W BBIOUpATh ya0OHYIO IS celst
dbopmy uxcanmm wu mpenctaBneHus uHQopMmanuu. I[IpencraBisaTeh uHDOpPMANHMIO B
ONTHMAJILHON (hOpME B 3aBUCHMOCTH OT aJIpecaTa;
MOHUMAsl TO3UIMIO JPYTOro, Pa3indaTh B €r0 pedyu: MHEHHE (TOUYKY 3pEHHS), JOKA3aTeIbCTBO
(aprymeHTsl), GaKThl; THUIIOTE3bI, AKCHOMBI, TEOPUU. J1JIs1 STOTO CaMOCTOSITENIFHO MCIIOIh30BATh
pa3jMuYHbIC BWJIBI YTEHUS (HW3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, TTOMCKOBOE),
MIPUEMBI CITyIIAHUS;
CaMOMY CO3/1aBaTh HCTOYHWUKH WH(OpPMAIIMM pPA3HOTO THIIA W JUIA pa3HbIX ayJIuTOPHH,
cobo1aTh MHPOPMAIIMOHHYIO TUTUEHY U TIPaBUiIa HHPOPMAIIMOHHON 0€30TIaCHOCTH.

Kommynuxamuenwvie YY/[:
OTCTanBasi CBOIO TOYKY 3PCHHUS, IPUBOIUTH APT'YMEHTBI, IOJTBEPKIas UX (haKTaMu;



B JIMCKYCCUHM yMETb BBIIBUHYTH KOHTPApTyMEHTHI, Tiepedpa3upoBaTh CBOIO MBICIH (BiIaJcHUE
MEXaHU3MOM YKBHUBAJICHTHBIX 3aMEH);

YYUTHCSI KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM IPH3HABATH OMTUO0YHOCTh
CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

MOHUMAsl TTO3UIMIO PYTOro, Pa3indaTh B €r0 pedyu: MHCHHE (TOUYKY 3pPCHHS), JOKA3aTEeIHLCTBO
(aprymeHTsl), GaKThl; THIOTE3bl, aKCHOMBI, TEOPHH;

YMETh B3TJITHYTh Ha CUTYAIUIO C MHOW TTO3UINH U JJOTOBAPUBATHLCS C JIFOJIbMU UHBIX TIO3HIIHMA.

IIpenmeTHble pe3yabTaThl:

yMeHHe 0003Ha4aThb XHMHUYECKHE AJIEMEHTHI, Ha3bIBaTh MX W XapaKTepU30BaTh HAa OCHOBE
II0JIOKEHUSA B iepuoanudeckon cucreme J1.1.Menneneesa;

(popMyiupoBaHMe M3YyUYECHHBIX MOHATHI: BEIIECTBO, XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KATUOH, aHUOH, IPOCTOE U CJIOKHOE BEIIECTBO, XMMHUYECKasl PEAKLUs, BUIAbl XUMUUYECKUX
peaKkui U T.1I.

omnpeaeseHue o GopMyaM COCTaBa HEOPTAHMUECKUX M OPraHUYECKUX BEIIECTB, BAJICHTHOCTH
ATOMOB XMUMHMUYECKHUX 3JIEMEHTOB WM CTETIEHU UX OKUCIICHUS;

NnoHMMAaHue HHpopMAIHH, KOTOPYIO HECYT XUMUYECKHE 3HAKH, (POPMYJIBI, ypaBHEHUS;

yMeHHe Kiaccu(puIupoBaTh MPOCThIE U CIO0XKHBIC BEIIECTBA;

(¢opMmyIMpoBaHHe TIEPUOAMYECKOTO 3aKOHA, OOBSICHEHHE CTPYKTYphl W uHbOpMaIuH,
KOTOPYIO HECeT NepHoauyeckas cucreMa xumuueckux osaemeHToB J[.M.Menneneesa,
PacKpbITHE 3HAYEHUS] IEPUOINYECKOTO 3aKOHA;

YMEHHe XapaKTepHU30BaTh CTPOCHHE BEIIECTBA — BHUJIbI XUMHUYECKHUX CBSI3€d M THUIIBI
KPUCTAJUIMYECKUX PEIETOK ;

ONUCAHME CTPOEHHUS] aTOMOB XMMMYECKHX 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 1-20 u 26,
O0TOOpaXEHHE WX C MTOMOIIBIO CXEM;

cocraBjieHue GOpMYT OKCHUIOB XUMHUYECKUX JJIEMEHTOB U  COOTBETCTBYIOIIUX UM
TUAPOKCHJIOB;

HANMCAHUE CTPYKTYPHBIX (POPMYJT MOJEKYJSIPHBIX COEAUHEHUNH U (OPMYIBHBIX €IHHUI]
WOHHBIX COCTMHEHHM 1O BaJICHTHOCTH, CTETICHH OKHUCJICHHSI WJIU 3apsly HOHOB;

yMenue GOpMyIUpPOBAaTh OCHOBHBIE 3aKOHBI XHMHHU: TIOCTOSHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOTO CTPOEHHSI, COXPAHEHHSI MacChl BEIIECTB, 3aKOH ABOTaIpo;

yMenue GOpMyIHPOBATH OCHOBHBIE IMOJIOKEHHS aTOMHO-MOJICKYJISIPHOTO YYEHUS M TEOpUHU
ANEKTPOTUTUUECKOHN AUCCOLUALINY;

ompeejieHHe IPU3HAKOB, YCIOBUM MPOTEKAHUS U MPEKPAIECHUS PeaKLnii;

COCTaBJIEHHE MOJIEKYJISIPHBIX YPaBHEHHH XHMHYECKUX PEAKIUi, MOATBEPKIAIONIUX OOIIHe
XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCAMHEHUN M OTPAKAIOIINUX CBSI3H
MEXy KJIaCCAMH COETMHEHU;

COCTaBJIEHHE YPAaBHEHUN PEAKIIUHA ¢ YIaCTHEM DJIEKTPOJIMTOB TaK)K€ B HOHHOU (hopMme;
ompejejieHHe 0 XMMUYECKUM YpPaBHEHUSM MPUHAMJICKHOCTH PEAKUUNA K OINPEIACTICHHOMY
TUITY WIHA BUAY;

COCTABJIECHHE YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C MOMOIIbI0 METOJIa
AIIEKTPOHHOTO OallaHCca;



NpPUMeHeHHe TIOHATUN «OKHUCIIEHUE» U «BOCCTAHOBJIEHUE) NIl XapaKTEPUCTHKH XMMHUYECKHUX
CBOMCTB BEIIIECTB;

onpejeeHHe C MOMOIIBIO KAUeCTBEHHBIX PeaKuil XJIopua-, cyabpaT- 1 KapOOHAT-aHUOHOB H
KAaTHOHA aMMOHUS B pacTBOPE;

00bsICHeHHe BIIMSIHUSA PA3JIMYHBIX (PaKTOPOB Ha CKOPOCTh PEAKLIUI;

YMEHHEe XapaKTEpHU30BaThb IIOJOKEHUE METAUIOB M HEMETAJUIOB B INEPUOIUYECKON CHCTEME
3JIEMEHTOB, CTPOEHHE UX ATOMOB U KPUCTAJIIOB, O0IIKE PU3NUECKUE U XUMHUYECKUE CBOICTBA;
00bsiCHeHHe MHOT000pa3usi MPOCTHIX BEIECTB SBJICHUEM aJUIOTPOIHHU C YKa3aHUEM €€ IPUYNH;
YCTAHOBJIEHHE Pa3JIMYUi TUIPO-, IUPO — U IJIEKTPOMETALIYPIrUU U WUIUIFOCTPUPOBAHUE ITUX
pa3iauuuii IpUMepaMu MPOMBIIIIEHHBIX CIIOCOO0B MOJIYUYEHHsI METAJUIOB;

yMeHHe JaBaThb o0yt xapaktepuctuky saemenTos I, II, VIIA — rpynm, a takxke Bogopoza,
KUCIIOpo/a, a30Ta, cepwl, ¢ocdopa, yriepoma, KpeMHHS W OOpa30BaHHBIX HMMH MPOCTHIX
BEUIECTB U BAXKHEWIIMX COEJUHEHHH (CTpOECHHE, HAXOXKIEHHE B IMPUPOJE, IOJIyYEHUE,
du3nUecKue U XUMHUYECKUE CBONCTBA, TPUMEHEHUE);

YMeHHe OIMChIBaTh KOPPO3UIO METAIOB U CIIOCOOBI 3alllUThI OT HEE;

yYMeHHe IPOM3BOIUTh XUMUUYECKHE PacyeThl 110 (popMysiaM U ypaBHEHUSM peakLui;

ONHCAHME CBOMCTB U MPAKTUYECKOTO 3HAYEHUS N3YUYECHHBIX OPraHUYECKUX BEILECTB;
BbINOJIHEHH e 0003HAYCHHBIX B POTPaMMe SKCIIEPUMEHTOB;

co0.1r01eHne paBuil 6€301acHOi paboThl B XUMHUYECKOM KaOMHETe.

B pe3yabTaTe U3y4€HUA XUMUHA YYCHUK HAYUUTCH:

OOBACHSTH CyTh XUMHUYECKHUX MTPOIIECCOB;

Ha3bIBaTh IPU3HAKHU U YCJIOBUS NMPOTEKAHUS XUMUYECKUX PEaKLUN;

YCTaHABJIMBATH MPUHAICKHOCTh XUMAUYECKON PEAKIUH K ONPEACIEHHOMY THITY IO OJHOMY W3
KJIaCCU(PUKAIMOHHBIX MPU3HAKOB

COCTABJISITh YPABHEHUS DJICKTPOJIMTHYECKONW TUCCOLMALIMN KHUCIIOT, IIEJI0OUEH, COJIEH; MOJIHbIE U
COKpalI€éHHbIE HMOHHBIE YpaBHEHHsI peakiuii oOMeHa; YpaBHEHHS OKHCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIX PEAKIIU;

MPOTHO3UPOBATh MPOAYKTHl XUMHUYECKHX peakinuil 1o Qopmyraam/Ha3BaHUSAM HCXOTHBIX
BEIIIECTB; OMPEACIIATh UCXOHBIE BEIIECTBA MO (hopMyIam/Ha3BaHUSIM MMPOTYKTOB PEAKIIHH;
COCTaBIISITh ypPaBHEHUS PEaKIMil, COOTBETCTBYIOIIMX IOCIIEOBATEILHOCTH («IIETIOYKE)
MPEBPAIICHUIT HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

BBIABJIATH B IIPOLIECCE DKCIEPUMEHTA IIPU3HAKH, CBHUJETEIbCTBYIOIIME O MPOTEKAaHUU
XUMHYECKON PEaKIInu;

MIPUTOTOBJISITH PACTBOPHI C ONPENECIEHHON MAaCCOBOU JTOJIEN PAaCTBOPEHHOIO BELIECTBA;
ONPEACIISITh XapaKTep CPeAbl BOJHBIX PACTBOPOB KUCIOT U IIEJIOYEH MO U3MEHEHUIO OKPACKHU
WHJIUKaTOPOB;

MIPOBOJUTH KAYECTBEHHBIE PEAKIIUH, ITOATBEPIK/IAIOIINE HAIMYHUE B BOJIHBIX PACTBOPAX BEIIECTB
OTAEJBbHBIX HOHOB

ONpeAessIiTh TMPUHAMICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 H3YyYEHHBIX
KJIACCOB/TPYIIIT: METAJIBI U HEMETAJUTBI, OKCHJIbI, OCHOBAHUSI, KUCIIOTBI, COJIH;

COCTaBJIAITh bopmyIbr BEILIECTB o nx Ha3BaHUM;
ONPEAEIISITh BAJICHTHOCTD U CTEIEHb OKUCIICHHSI 3JIEMEHTOB B BELIECTBAX;



e  COCTaBJIATH (POPMYJIBI HEOPTaHMUECKUX COCAUHEHHI 10 BaJCHTHOCTSM U CTENECHSIM OKHCIICHUS
JJIEMEHTOB, a TaKXe 3apsAjaM HOHOB, YKa3aHHbIM B TaOJMLle PAcTBOPUMOCTH KHCIOT,
OCHOBaHMUI U COJICH;

e OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS (PU3MUECKUX M XUMHUYECKUX CBOMCTB HPOCTBIX
BEUIECTB (METAJJIOB M HEMETAJUIOB) M HX BBICHIMX OKCHJIOB, OOpa30BAaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO NEPUOJIOB;

e Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIC IJIi TPYII OKCHJOB: KHUCIOTHBIX,
OCHOBHBIX;

e Ha3plBaTh OOLIME XHWMHUYECKHE CBOICTBA, XapakTepHbIe JUIS KaXJIOro M3 KIACCOB
HEOPraHUYECKUX BEILECTB: KUCIIOT, OCHOBaHUI, COJIEH;

e [IPUBOJUTH INPUMEPHI PEAKLMI, NOATBEP/KIAIOLUIMX XHMUYECKHE CBOMCTBAa HEOPraHUYECKUX
BELIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM U COJIEH;

e ONpEleNsATh  BEUIECTBO-OKUCIMTEIb U  BEIIECTBO-BOCCTAHOBUTENIb B  OKHCIUTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUAX;

® COCTaBJIATh OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIM OaslaHC (11 M3YyYEHHBIX peakluil) 1o
IIPEJI0KEHHBIM cXemMaMm peaxkuuii;
IIPOBOAUTH J1a0OPaTOPHBIE ONBITHI, TOATBEPKIAIOIINE XUMUYECKIE CBOMCTBA

e OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEILLECTB;

Y4YeHuK NoJIy4uT BO3MOKHOCTh HAYYUTHCH !

* IPOTHO3MPOBATH PE3yJbTaThl BO3ACUCTBUS PA3JIMYHBIX (PAKTOPOB HAa M3MEHEHHE CKOpPOCTU

XMMHYECKON PEaKIIUU;

* IPOTHO3MPOBATH PE3YJIbTAThl BO3JACHCTBUS pa3iIMUYHBIX (PAKTOPOB Ha CMEIEHHE XMMUYECKOIO

paBHOBECHSI.

* IPOTHO3UPOBATh XUMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IIPOrHO3UPOBATh CIHOCOOHOCThH BEILIECTBA IMPOSIBJIATH OKHCIUTENIbHBIE MU BOCCTAHOBUTEIbHBIE

CBOMCTBA € y4€TOM CTENEHEH OKHUCIEHUS DJEMEHTOB, BXOJAIIMX B €r0  COCTaB;

* BBUBJISITH CYIIECTBOBAHHE T'€HETUYECKOM B3aUMOCBSI3U MEXKIYy BELIECTBAMHU B PANy: MPOCTOE

BEILIECTBO — OKCHUJ — I'MAPOKCHUJ — COJIb;

* OpraHM30BBIBATH, MPOBOJUTH YUYEHMUYECKHE NPOEKThl IO HCCIIEJOBAHUIO CBOMCTB BEILECTB,

HMMEIOUINX BaKHOE MTPAKTUYECKOE 3HAUCHHE

2. Copepxanue y4eO0HOro npeamera, Kypca

Kypc xumun 9 kiacca mpeamnonaraeT U3ydyeHue cieayromux paszaenon: «lloBropenue u
00001IeHre CBEIEHNH MO Kypcey 8 Kiaccay, «XMMUYECKHE PEAKIMU B PACTBOPAX DJIEKTPOJUTOBY,
«HeMmeTtaiutbl ¥ UX COETMHEHUN», «METaIbl U UX COEAUHEHUSY, «XUMUS U OKPYKAIOLIAsA Cpeaay, a
Ttakke «O000IeHne 3HAHUW TI0 XUMHHU Kypca OCHOBHOW ImmkoJbl. [loaroroBka k OCHOBHOMY
rOCyJ1IapCTBEHHOMY DK3aMEHY»

Pa3nen 1. [loBTopeHue u 00001eHne cBeieHHi 0 Kypcey 8 kiacca (6 yacoB)

bunapusie coenunenus. OKCUABI coieo0pasyrolue u Hecoseobpasyromue. [ MapoKCcuIb:
OCHOBaHMs, aM(pOTEPHBIE THAPOKCHUIBI, KUCIOPOICOAepIKaIue KucaoTel. CpeHue, KUcibie,
OCHOBHBIC M KOMIUIEKCHBIE COJIH.

Tunbl cBs3u. MonHbI THN cBsI3U. KoBaneHTHAs nmosisipHasi U KOBaJICHTHAsI HEMOJISIpHAs
CBsI3b. MeTaiutmueckas CBI3b

O06o01enre cBeIeHN 0 XMMUYECKUX peaknusax. Kimaccuukamnuss XuMHIeCKUX peakIfi mo
Pa3IMYHBIM OCHOBAHHSIM: COCTaBY U YHCITy PEarupyomux U 00pa3yIouXcs BEIIECTB, TEIUIOBOMY



a¢(dekTy, HanpaBICHUIO, U3MEHEHHIO CTENICHEH OKUCIICHUS SJIEMEHTOB, 00Pa3yIOIINX
pearupyromire BemecTsa, (hase, UCIOIb30BaHUIO KaTaau3aTopa.

IlonsiTHE O CKOPOCTM XUMHYECKOM peakiuu. DPakToppl, BIMAKOIIKAE HA CKOPOCTbH
XUMUYECKUX PEaKUUi: MpUpOJla pEearupyrolux BeEUIECTB, UX KOHUEHTpalus, TeMIeparypa,
IJIOIIAb COIPUKOCHOBEHM, HAIMYME Kartanu3aropa. Karamms.

JdemMoHcTpanuu
e (O3HaKOMJIEHHE C KOJUIEKLIMAMHU METAJJIOB U HEMETAJIJIOB.
e O3HaKOMJICHHE C KOJUIEKLIUAMU OKCUIOB, KUCIOT U COJIEH.
e 3aBHCHUMOCTb CKOPOCTH XUMHUYECKON PEAKLUHU OT MPUPOJIbl PEarupyoLUX BEIIECTB.
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMN peakluy OT KOHLEHTPALUU PEarMpyIOIIUX BEIIECTB.
e 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peakuud OT IUIOIIAIUd  CONPUKOCHOBEHMS
pearupyomux BemecTB («KUISIIIUN CI0» ).
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEAKLMU OT TEMIIEPATyphl pEarnpyoInX BEIECTB.

JlaGopaTopHbIe ONBITHI

1. B3anmoeiicTBie aMMuaka U XJIOpOBOIOPOAA.

2. Peakuus HeWTpanu3aluu.

3. HabGmronenue temnoBoro ¢ dekra peakuy HeuTpain3aluu.

4. B3zaumojeiictBue cepHoit KUcaoThl ¢ okcuaom meau (II).

5. PaznosxeHue nepokcuaa BOAOPOa ¢ MOMOIIBIO KaTajga3bl KapTodeis

6. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON peaKlMy OT MPUPOJIbl PEarupyroLINX BELIECTB Ha IIPUMEpE
B3aMMOJICHCTBUSL PACTBOPOB THUOCYyIbhaTaHATpus M xjopuaa Oapusi, THOCynbdaTa HATPUS H
COJITHOM KHCIIOTBI.

7. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON peakliui OT MPUPOIbl METAIIJIOB MIPU UX B3aUMOJECHUCTBHUH C
COJITHOM KHMCJIOTOM.

8. 3aBUCUMOCTb CKOPOCTH XUMHYECKON peaklnu OT MPUPOIbl KUCIOT MPHU B3aUMOACHCTBUU HX C
KEIJIE30M.

9. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIMK OT TEMIIEPATYPHI.

10. 3aBUCHMOCTH CKOPOCTU XUMHUYECKOM peakliuy OT KOHI[EHTPALUH.

11. 3aBUCUMOCTh CKOPOCTH XMMHMYECKOW PEAKUMU OT IUIOLIAJU CONPUKOCHOBEHHUS PEarupyroumx
BEIIECTB.

12. 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKLMU OT KaTaau3aTopa.

Pazgen 2. Xumunuyeckue peakuuu B pacTBOPax 3JeKTPoJIuToB (9 yacoB)

[TonsiTue 00 DIEKTPONIUTUYECKOM TUCCOLMALUU. OJICKTPOJUTHI U  HEIIEKTPOIHTHI.
MexaHuzm Jucconuanumn OJICKTPOJHUTOB C Pa3siInYHbIM XapaKTEpoM CBA3HU. Cremnenn
ANEKTPONUTUIECKON Arccoruaii. CUIIbHBIEC U CTa0bIe AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUH AJICKTPOIUTHIECKON auccoruaiuu. Knaccudukanus noHOB
U uxX cBoiicTBa. KUCIOTBI, OCHOBaHUS M CONU KakK OJIEKTponuThl. MXx kinaccuduxamus wu
JICCOLIMAITUSI.

OO01Ire XMMUYECKHe CBOMCTBA KUCIIOT: U3MEHEHNE OKPACKU MHIUKATOPOB, B3AaUMOCHCTBHE
C MC€TaJlllaMH, OKCHUJaMH U THAPOKCUAAMU METAJIJIOB 1 COJIAMH. MoneKmepHme 1 MOHHBIC (HOJ’IHBIe
U COKpall€HHbIE) YPAaBHEHUS PEAKIUH.

XWUMUYECKUH CMBICT COKpAIIEHHBIX ypPAaBHEHHU. YCIOBHUS MPOTEKAHUS PEAKIUNA MEXIY
QJICKTPOJIMTAMU OO KOHIIA. PSIII AKTUBHOCTH MECTaJIJIOB.



OOmue XUMHUYECKHE CBOKMCTBA IIEI0OYEH: B3aMMOIACHCTBHE C KHCIOTAaMH, OKCHUIAMU
HEMEeTaJUI0B, cosiMU. OO0IHe XMMUYECKHUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM: B3aUMOJICHCTBUE
C KUCIIOTaMHU, pa3JIoKEHUE NMPHU HarpeBaHHUU.

OO0mue XMMHUYECKHUE CBOWCTBA CPETHUX COJICH: B3aUMOJICHCTBHUE C KHUCIOTAMH, IIEJIOYaMH,
COJIIMH U MeTaJIaMH. B3auMoIeCTBHE KUCIIBIX COJICH CO IEI0YaMHU.

['upponus, kak OOMEHHOE B3aMMOJCUCTBHE COJICH ¢ BOMOW. ['MApONHM3 COMM CHIIBHOTO
OCHOBaHUS U cnaboit KucIoThl. ['uaponn3 comu cnaboro OCHOBaHUS U CHIbHOW KUCIOTHI. Illkana
pH.

CBoiicTBa KHUCJIOT, OCHOBAaHHM, OKCHUJIOB M COJIEH B CBETE TEOPUHU DJICKTPOIUTHUUECKOU
JIMCCOLUAIIMY U OKUCIIUTEIBHO ~BOCCTAHOBUTEJILHBIX PEAKIIUM.

JdemoncTpanmu.
e licnbiTanue BemecTB U KX PACTBOPOB Ha AJIEKTPONPOBOJIHOCTb.
e 3aBUCHUMOCTb JIEKTPOIPOBOTHOCTH YKCYCHOM KHCIIOTBHI OT KOHIIEHTPAIUH.
e JIBXKEHME OKpAIICHHBIX HOHOB B JICKTPHUUECKOM II0JIE.
e OrmpeneneHue xapakTepa Cpeibl B pacTBOpax CoJieH.

JlaGopaTopHble ONBITHI.

13. Jquccoumanus cialbiX 3JEKTPOIUTOB HA PUMEpE YKCYCHON KHUCTIOTHI.
14. 3mMeHeHue OKpacku HHIUKATOPOB B KUCIOTHOU Cpejie.

15.Peakus HeUTpaiU3auuu pacTBopa MIENOYH Pa3IMUHBIMU KUCIOTaMHU.
16. [Nomyyenue runpoxcuaa meau (I1) u ero B3auMoaeicTBUE C pa3IMUHBIMU KUCIOTaMHU.
17. B3aumoaeicTBIE CHITBHBIX KUCIIOT ¢ okcuaoM meau (11).

18. B3auMopeiicTBHE KMCIIOT C METAJIJIaMH.

19. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

20. [Monyyenue cTyHSI KPEMHUEBON KHUCIIOTHI.

21. KayecTBeHHas peakiys Ha XJIOPHU/I- WIH CYIb(aT-nOHbI

22. 3meHeHne oKpacku UHIUKATOPOB B IIEJIOYHOM cpejie.

23. B3auMozeicTBHE HIEN0YEN € YIIIEKUCIIBIM ra30oM.

24. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSI.

25. llonyuenue ruapokcuaa menu (11) u ero paznoxenue.

26. BzaumopeiicTBue kKapOOHATOB C KUCIOTaMH.

27. llomyuenue ruapokcuna xxenesa (I1I).

28. B3anmoseiicTBre *kene3a ¢ pactBopoM cyibdata meau (1I)

IIpakTnyeckune padoTsl
1. Pemienue sxcnepuMeHTaIbHbIX 33/1a4 10 TeMe «DIEKTPOIUTHUECKas IUCCOLUALIA

Pasnen 3. Hemerayiibl 1 UX coeHeHus (26 yacoB)

CrpoeHue aToMOB HEMETAUIOB M HUX mnojoxeHwe B [lepmoamueckoit cucrteme. Psp
NEKTPOOTPULIATENBHOCTU. KpHcTajulnueckue pemeETKH HEMETAUIOB — TPOCTBIX  BEIIECTB.
Annorponust 1 e€ mpuunHbl. du3ndeckue cBorcTBa HeMeTawioB. OOmMMe XUMHUYECKHE CBOMCTBA
HEMETAJUIOB:

OKHUCJIUTENbHBIE U BOCCTAHOBUTEIIbHBIE.

l'anorensl, crpoeHWe uX aroMOB M MOJEKyJl. Duznueckue M XUMHUYECKHE CBOMCTBA
raJIOr€HOB. 3aKOHOMEPHOCTU M3MEHEHHs CBOMCTB T'aJIOTEHOB B 3aBHUCHUMOCTH OT UX IOJIOKEHUS B
Ilepnonnueckoii cucreMme. HaxoxxaeHne rajoreHoB B IPUPOAEC M MX IOIydeHUe. buonorumdeckoe
3HAYECHHUE U IPUMEHEHHE TaJOr€HOB.



["anoreHoBOOpPOBI M COOTBETCTBYIOLIME MM  KHCIOTBI:  IUIABUKOBAs,  COJISIHAs,
OpoMOBOAOPOIHAS, HOI0BOIOpoAHAs. ["anorenunpl. KayecTBeHHbIE peakMy HA TaJOr€HU]-UOHBI.
[IpumeHeHne coeTMHEHNH rajloreHoB U MX OMOJI0rMYecKast poJib.

OO6mrass xapakrepuctuka 3yeMeHToB VIA-rpynmel. Cepa B mpupone U €€ TOJyYCHHE.
AnnotponHsie MOAU(UKALIMY CEPBI  UX CBOMCTBA. XMMUYECKHUE CBOWCTBA CEPhI U €€ IPUMEHEHHE.

CepoBOJIOpPOJI: CTPOCHHE MOJEKYJNbI, (U3HUECKHEe U XUMHYECKHE CBOICTBa, MOJy4YeHHE U
3navyenue. CepoBogopoanas kuciota. Cyabpuabl 1 ux 3HaueHue. JIIoMUHOPOPHI.

Oxcup cepri(1V), cepaucras kuciora, cyinbGuTsl. KauecTBeHHas peakius Ha Cylb(QUT-HOH.

Oxcun cepri( V1), cepnast kucnota, cynbdarsl. Kpucrammoruapars.

CepHasi KHCIIOTa - CHJIBHBIM 2JIeKTpoauT. CBoicTBa pa30aBiICHHON CEPHOM KHCIOTHI, Kak
TUIMUYHON KHCJIOTBHI: B3aUMOJEWCTBUE C METaJJIaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHIIAMH,
OCHOBaHUSIMU U aM(OTEPHBIMU TUAPOKCUIAMU, coaMu. KauecTBeHHas peakius Ha Cyjib(paT-HOH.

OO0miast xapakTEepUCTHKA 3JIEMEHTOB VA-Tpymiibl. A30T, CTPOCHHE €ro aroMa U MOJICKYJIBI.
Ouznueckre ¥ XMMHYECKHE CBOMCTBA M MPUMEHEHHUE a30Ta. A30T B IPUPOJIC U €ro OHOJIOTHYecKast
poOJIb.

AMMHUak, CTpoeHUe MOJIEKYIIbI U (pr3udeckre cBOMCTBAa. AMMUauHas BOJA,, HAIIATBIPHBIN CIIUPT,
rugpar aMMmuaxka. JIOHOPHO - akUenTOpHBIM MexaHu3M oOpa3oBaHHMs KaTHOHA aMMOHMSL.
BoccranoBurenbHble cBoiicTBa amMmuaka. Conu amMMOHMS W uX mnpuMeHeHue. KauecTBeHHast
peakuusi Ha KAaTUOH aMMOHHS.

Oxcuapl a3ora: HecolieoOpa3yrolMe U KUCIOTHBIC. A30THCTas KUCJIOTa M HUTPUTHL. A30THas
KHCJIOTa, €€ IOoJIydyeHue U cBorcTBa. Hurparsr.

®octop, crtpoenue aroma u amgorponus. Dochunsl. Dochun. Oxcun dochopa(V) u
optodochopras kucnora. Docharer. Dochoprbie ynoOpeHus. NHCEKTUIIHIBL.

OOmiast xapakTepucTHKa 3JIeMeHTOB IV A-Tpymibl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BELIECTB U COEJMHEHUN B 3aBUCUMOCTU OT IOJIOKEHHUs 3JeMeHTOB B llepuoanueckoil cucteme.
VYraepon. AmnorponHsle  MoauduKanuu: anMas, rpaur. AMop¢HBIH  yriaepox:  caxa,
aKTUBUPOBAHHBIN yroyb. Apncopbums. XuMmuueckue cBOHcTBa yriepoaa. Kokcoxummueckoe
MIPOM3BOJICTBO U €ro npoaykius. Kapoump.

Oxkcun yrinepona(ll): crpoenne mosekynsl, nmoiaydeHue u ero cowcta. Oxcup yriepoaa(lV):
CTPOCHHME MOJIEKYJIbI, ITOJIy4YEHHE M €ro CBOMCTBA. YTosIbHAsA KuciaoTa. CoiaM yroJbHOM KHUCIIOTHI:
KapOOHaThI U TUIPOKapOOHaThl. TexHudyeckas ¥ MUIIEBas CoJa.

Opranundeckast Xumusi. Y TJ€BOJJOPOJIBL..

MertaHn, 3TaH U NpoOMaH Kak IpejaeibHble (HACBHIINIEHHbIE) YIIIEBOJOPObl. DTUJIEH U alleTUJIEH,
KaK HerpeJiesibHble (HEeHACHIIeHHbIE) yriaeBoaopoabl. CTpyKTypHble GopMyiibl BemecTs. ['openue
YIIeBOA0POAOB. Peakiuu neruipupoBaHus MpeneiabHbIX YriIeBOJopo10B. KauecTBeHHbIE peaKIiu
Ha HETPE/EIIbHBIE COEAMHEHNS.

CrnupTbl. DTUNIOBBIH CIHPT, €ro MOJy4YeHHe, NpPUMEHEHHEe U (PHU3UOJIOTHYECKOE JAeilCTBHE.
Tpéxaromuelii cnupT raunepuH. KadecTBeHHas peakuys Ha MHOIOATOMHBIE CIIMPTBI. Y KCYCHas
KHCJIOTA - IPECTaBUTENb Kiacca KApOOHOBBIX KUCIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictsa. Kpemuuii B npupozae. Cunnnasl u cunad. Oxcua
kpemHusA(IV). KpemuueBast kuciota u e€ coiu.

IIponsBoacTBo crexkia M HeMeHTa. [IpoayKuus CHIMKaTHOM NPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, ¢hapdop, pasHc. OnrTudeckoe BOJIOKHO.

Hewmeramnel B npupone. @pakiimoHHast IEperoHKa >KUIKOro BO3yXa Kak cnoco0 MoydeHus
KHCIIOpo/1a, a30Ta, aproua. [lonydenue docdopa, kpeMHus, Xjaopa, Hoaa. DIEKTPOIU3 PACTBOPOB.

[TonydyeHne CEpHOM KUCIOTBI: CHIPHE, XMMU3M, TEXHOJOTHYECKAs CXEMa, METOJ KHIISIIErO
CJIOS, MPUHIMIIBI TEMI000MEeHa, MPOTHBOTOKa W HUpKymsinuu. Oneym. I[IpousBoiacTBo ammuaka:
CBIPBbE, XUMHU3M, TEXHOJIOTUYECKAs] CXEMA.



JdemMoHcTpanuu
e Kosnekuus HeMeTalIoB.
e  Mognenu KpUCTaUNINYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HaTOp U NPUHIUIIBI €T0 PabOTHI
['openune HeMEeTauIoB - MPOCTHIX BEIIECTB: cepbl, (pocdopa, APEBECHOTO YTIIIs.
OO6pa3s1pl TaJOreHOB - IPOCTHIX BEIIECTB.

B3anMopencTBre rajloreHoB ¢ MeTaJuIaMU.

BriTecHenue xyiopa OpoMOM WIIK MO/ U3 PACTBOPOB UX COJICH

Komnekuus NpupoaHbIX COEAUHEHUH XJIOPA.

BzaumopeicTBue cepsl ¢ METaNIAMMU.

I"'openue cepbl B KUCIOPOLE

Komnexkuus cyabGuaHbIX pyl.

KavecTBeHHas peakuus Ha cylb(ua-HOH

ObecrBeurBaHUE OKPAILICHHBIX TKAHEH U [IBETOB CEPHUCTHIM I'a30M.
B3anmoaeicTBiue KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
OOyrnnBaHue OPraHNYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM
Huarpamma «CoctaB BO3ayxan.

Buneodparments! u cnaiigpl «lITausn 6azapey.

[Tonyuenue, cobrpanue 1 pacrio3HaBaHUE aMMUAKa.

Paznoxxenne 6uxpoMat aMMOHUS.

B3anMonencTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIJIOTBI C MEJIBIO.
- 'openne uépHoOro nopoxa.
Pa3noxeHne HUTpaTa Kanus U TOPEHUE JPEBECHOTO YroJIbKa B HEM
- O6pa31ibpl MPUPOIHBIX COeTUHEHUH (ocdopa.

['openne hocdopa Ha BO3yXe U B KUCIOPOJIE.

[Tony4yenue 6enoro gochopa 1 UCTIBITAHUE €TO CBOMCTB

Komnexkuusa «O6pasibl IPUPOIHBIX COETUHEHUHN YIIIepoaa»

[Toptper H.JI.3enuHckoro. Ilornomnenne akTHBUPOBaHHBIM YIVIEM PaCTBOPEHHBIX BEILECTB
WJIU Ta30B.
YeTpolcTBO IPOTUBOTasa.
Monenu MoeKy1 METaHa, 3TaHa, TUIIEHA U alleTUICHA.

B3aumonaeiicTBue aTHiIeHa ¢ OpOMHOM BOJIOW M pacTBOPOM IEepMaHraHaTa Kajius.
OO0u1re XMMHUYeCKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHast peakuiyusi HA MHOTOATOMHBIE CIIMPTHI.

Komnexnust «O0pasibl NPUPOIHBIX COSTUHEHUNH KPEMHUS.

Komneknus crekna, KepaMHUKH, EMEHTA U U3JEINI U3 HUX.

Komnexnus npoaykuuy CHIMKaTHOW MPOMBIIIIIIEHHOCTH.

Buneodparments! u cnaiiabl «I[Ipon3BoICTBO CTEKIIA U LIEMEHTA .

Komnexnus «IpupoaHeie coeuHEHNST HEMETAILIIOBY .

Buneodparments! u cnaiiipl «@pakMOHHAs MEPETOHKA KUIKOTO BO3AyXa»
Buneodparmentst u cmaiiael  «llomyueHue Bomopoda, KHCIOpOAa U TaJOreHOB
AIIEKTPOJIUTUUECKUM CIIOCOOOM.

Mogenu anmnapatoB 1Ji MPOU3BOACTBA CEPHOU KUCTOTHI.

Mopaenps KUIANIero ciaosl.

Monenb KOJIOHHBI CHHTE3a aMMHAKA.



e Buzneodpparmentsl u ciaiiasl «Ipon3BoACTBO cepHOM KHCIOTHI». " BuneodparmeHTs u
cnanapl «IIpou3BOICTBO aMMHUAKa.
e  Komrekuus «CpIpb€ I MOIyYEHUS CEPHON KUCIIOTBI».

JlaGopaTopHbIe ONBITHI

29. Pacnio3zHaBaHue rajJoreHuI-uoHOB.

30. KauecTBeHHBIE peaklM Ha CYIb(aT-HOHBI.

31. KauecTBeHHas peakuusi Ha KATHOH aMMOHUS.

32. XuMHYeCKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.

33. KauecTBeHnnble peakiuu Ha (ochar-uoH.

34. Ilony4yeHue 1 CBOICTBA YrOJIbHON KUCIIOTHI.

35. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

36. [Ipomyckanue yrieKuciaoro rasa yepe3 pacTBOp CUIIMKaTa HATPUsl.

IIpakTnyeckune padorTnl

2. 3y4yeHue CBONCTB COJSTHOU KUCIIOTHI.

3. N3y4eHue CBOMCTB CEpHON KUCIIOTHI.

4. [Tony4yeHre aMMuaKa U U3y4eHHUE ero CBOUCTB.

5. TlonydyeHue yriieKucIIoro ra3a W M3ydeHue ero cBoiictB. KadecTBeHHas peaknus Ha KapOoHAT-
HOH.

Pasznea 4. Meraibl 1 ux coequnernus (17 yacon)

[Tonoxxenne w™etawwioB B llepuoamyeckoid cuCTEME XHUMHYECKHX OJJeMEHTOB a. H.
MenaeneeBa, CTpoeHHME HUX aTOMOB M KpHUCTAIOB. MeTtaminueckass CBsI3b M MeETaJUIMYecKas
KpucTaymueckasi pemérka. dusmueckue CBOICTBA METaUIOB: 3JEKTPO- M TEIIONPOBOIHOCTD,
OTpakarolas COCOOHOCTh, MIACTHYHOCTh. CIyIaBbl YEPHBIE U [IBETHHIE.

MerTtannbsl Kak BOCCTAaHOBHUTENU. DJIEKTPOXMMUYECKUH psl HampshkeHuil. B3aumoneiictBue
METAJUIOB C HEMETAJIJIaMH, OKCUAAMH, KUCJIOTAMH, COISIMU. ATTFOMUHOTEPMHUSL.

OOmas xapakTepucTuka 3JIeMeHTOB [A-rpymnmbl OKCHABI ¥ THAPOKCHUIBI IIETOYHBIX
METaJUIOB, UX MOJIy4Y€HHE, CBOWCTBA, MpUMEHEHUE. BakHeillne coily IMIeTOYHBIX METAIIOB, UX
3HAYEHHE B )KUBOU U HEIKWBOW MIPUPOJIE U B )KMU3HU YEIIOBEKA.

O6mass  xapaktepuctuka  snemMeHTOB  I[[A-rpynmet OKcHIbI W THAPOKCHBI
LIEJIOYHO3EMEBHBIX METAJJIOB, WX IIOJy4€HHE, CBOWCTBA, NpHUMEHEHHE. BakHeWmue conu
LIEJI0YHO3EMENBHBIX METAJIJIOB, X 3HAUEHHUE B KUBOW M HEKUBOW MPUPOJIE U B )KU3HU YEJIOBEKA.
KapOonaTs! 1 THAPOKapOOHATHI KATBIIHS.

JKécTtrocTh BOBI: BpeMeHHas U mocTossHHas. CrocoObl YCTpaHEHUs! BpEeMEHHOM KECTKOCTH.
Crioco0bl ycTpaHeHHsI TOCTOSTHHOM KECTKOCTH. VIOHUTHI.

CoenvHeHUs aJIOMUHUS B Tpupoje. XUMHUYECKHe CBOHCTBa amoMHuHHSI. OCOOEHHOCTH
OKCHJIa W THUIPOKCHIA ATIOMUHHUS KaKk aM(OTEPHBIX COCIUHECHHH. BakHeWIne COoIM altoMUHUS
(xopun, cyabdar).

OcobGenHoctu cTpoeHHss aroma skenesza. JKemezo B mpupoze. Bakueimme pyasl xenesa.
Oxcunsl u ruapokcuabl xenesa(ll) u xenesa(Ill). Comu xenesa(Il) u xeneza(Ill). O6HapyxeHue
MOHOB KaTHOHOB JKeJIe3a B PACTBOpE. 3HAYCHHUE COCAMHEHUN JKelle3a.

Koppo3us xuMuueckasi U 3JIeKTpOXUMHUYECKas. 3allUTa METAUIOB OT KOppo3uu. MeTaisl B
Mpupojie: B CBOOOJHOM BHJE U B Bule coenuHeHuil. [lonstue o metamnypruu. YépHast u 1BeTHas
Metamutyprus. [lupomeramnyprus, rupoMeTauTyprusi, 3JeKTpoMeTamtyprus. JJoMmeHHsbIi nporecc.
[TepepaboTka yyryHa B cTajib. IJIEKTPOJIU3 PACIIIIABOB.

JdemMoHcTpanuu



BzaumopeicTBue HaTpus, JUTHS U KaJIbLHS C BOLOM.

l'openue HaTpusi, MarHus u Kejne3a B KUCIOPOJE.

Bcnblimka TepMUTHOR cMECH.

B3anmoaeiicTBre cMecH MOPOIIKOB CEpbl U KeJe3a, [IMHKA U CEPBI.

e BisaumMmopeicTBHE aIOMHUHMSA C KMCIIOTaMH, II[eJIOYaMH 1 BOJOM.

e BsaumogeiicTBue kelie3a U MEJIU C XJIOPOM.

e BsaumogneiicTBue Meau C KOHLEHTPUPOBAHHOW CEPHOM KHUCJIOTOM M a30THOM KHUCIOTOM
(pa36aBiIeHHON W KOHIIEHTPUPOBAHHOM).

Oxkpacka miaMeHH COeIMHEHUSIMHU 1IEJIOYHbBIX METAJIIOB.

Okpacka miaMeHH COeIMHEHUSIMHU IET0UYHO3EMENIbHBIX METAILIIOB .

T"amenue u3BecTu BOIOH.

[Tonyuyenue XECTKOM BOABI B3aUMOICUCTBUEM YTIIEKUCIOTO C U3BECTKOBOM BOJIOMH.
YcrpaHeHue BpeMEHHOM KECTKOCTH KUTITYSHUEM U JJOOABKOM COJIBI.

YcrpaHeHUe IOCTOSTHHOM KECTKOCTH T00aBKOM COJIBI.

MoHUTBI ¥ IPUHIIKIT UX ACUCTBUSA (BUACO(PpPArMeHT).

Konnekius npupoaHbIX COSTMHEHUN aTlOMUHUA.

BuneodparmenTs! u cnaiapl «OKCHT ATFOMUHES H €70 MOIU(DUKAIIAI.
[Toryuenue aMmpOTEpHOT0 THAPOKCH/IA ATFOMUHHIS M UCCIICIOBAHUE €r0 CBOMCTR.
Komneknusa «XUMHYISCKHE UCTOYHUKH TOKAY.

Pe3ynbpTaThl IIMTENBHOrO SKCHEPUMEHTA IO H3YYEHUIO KOPPO3HHM CTAIBHBIX HW3JEIWNA B
3aBHCUMOCTH OT YCJIOBUHM ITPOLIECCOB.

Boccranosnenue menu u3 oxkcuaa meau (1) Bomopogom.

BuneodparmenTs! u cnaiiapl «[Ipou3BoACTBO UyryHa U CTATHY.

Buneodparments! u cnaiiasl «M3nenust U3 4yryHa v CTaiam.

Buneodparments! u cnaiinbl «I[Ipon3BoICTBO aIOMUHUSY.

JlabopaTopHbIe ONbITHI

37. BzaumoselicTBre xkeine3a ¢ pactBopoM cyibdparta meau(ll).
38. [lonmyyeHne N3BECTKOBOM BOJIBI U OTIBITHI C HEM.

39. Ilonyuyenue ruapokcunos xenesa (I1I) u (IID).
40.KauecTBeHHBIE pEaKIIMM Ha KATUOHBI Keje3a.

IIpakTnyeckune padoTsl
6. [Tomyuenue sxecTKON BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.
7. Perienne skcrepMMEHTaIbHbIX 3aa4 10 TeMe «MeTamisy.

Paszgen 5. Xumus u oxkpyskaomas cpeaa (2 yaca)

Crpoenue 3emiu: sSApo, MaHTUs, 3€MHasi Kopa, UX XMMUYeckui coctaB. Jlutocepa u eé

XUMHUYeCKUid coctaB. MuHepanbsl. Pynel.  Ocamounsie  mnopopsl. [losie3Hble  HCKOIMaeMbie.
XUMUUECKUH coCcTaB ruipocdepbl. XUMHUUECKUI COCTaB aTMOCQEPHI.
HcTouHnky XUMHUYECKOTO 3arps3HEeHHs] OKpyskarouieil cpeapl. [700aibHble 3KOJIOTHYECKHE
npoOJeMbl  YelIOBEYeCTBa: MAPHUKOBBIM A(PQEKT, KUCIOTHbIE JOXAW, O30HOBBIE JBIPHIL.
MexyHapoJHOE COTPYJIHUYECTBO B O0OJACTH OXpaHbl OKpY’KaloLell cpelapl OT XHUMHUYECKOTO
3arpsi3HEHUS. «3€IEHas XUMU».

JdemMoHcTpanuu



e Buneodparmentsl u crnaiiasl «CtpoeHue 3emin u e€ XxuMmuueckuidl coctaBy. " Kommekuus
MHUHEPAJIOB U TOPHBIX MOPO/I.

o Komneknusa «Pyabl MeTamaoBy.

e  BuneodparmMeHTsl U ciaidibl «I 100anbHBIC YKOJOTUYECKHUE MPOOIEMBI YeTOBEYECTBAY.

JlaGopaTropHble ONBITHI
41. 3ydeHue rpaHuTa.
42. I3ydyeHue MapKUPOBOK Pa3IMYHBIX BUI0B IPOMBIIUICHHBIX U MPOJAOBOJIBCTBEHHBIX TOBAPOB

Pa3zgen 6. O0001ieHHe 3HAHNH 110 XUMMH 32 KYPC OCHOBHOI mKoJbI. [loaroroska k
OcHOBHOMY rocyiapcTBeHHOMY 3K3aMeHY (8 4acoB)

Crpoenue aToMa B COOTBETCTBUU C MOJOXKEHUEM XMMUYECKOTo 3eMenTa B [lepuoandeckoit
cucreme. CTpoeHHE BELIECTBA: XUMUYECKas CBSA3b M KPUCTAJUIMYECKHE PEHIETKU. 3aBUCHMOCTD
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMHU IPOCTHIX BEIIECTB (METAIIOB, HEMETAJJIOB, OJaropoJHbIX
ra3oB) OT IMOJIO)KEHUs 3i1eMeHToB B llepmoguueckoil cucreme. THUNOJOrHs HEOpPraHMYECKUX
BEILIECTB, JEJICHUE UX Ha KJIacChl U rpynmnsl. [IpeacraBurenu.

[Ipu3Haku U yciaoBUS NPOTEKAHUS XMMUYECKHUX peakuuil. TUmonorus XUMHYECKUX peakiuil mo
Pa3iIMYHbIM OCHOBAHHUAM. PCaKIII/II/I HOHHOTO 00MeHa. OKUCINTEIHHO-BOCCTAHOBUTEIHHEIE peaKuuru.

XUMHYECKHEe  CBOWCTBA  MIPOCTHIX  BELIECTB.  XapaKTepHble  XMMHUYECKME  CBOMCTBA
coJIe00pa3yoIUX OKCHUIOB, T'MJIPOKCHIOB (OCHOBaHWM, KHUCIOT M aM(OTEPHBIX T'MIPOKCHUIIOB),
COJIEH.

3. TemaTn4eckoe NIAHHPOBaHHE

Ne | Paszgennl ¥ TeMBbI Kousi-Bo | OcHOBHBIE BHbI Y4eOHOI ®opMBI KOHTPOJISI
n/n 1aC0B | qesrennHOCTH
1 | IloBropenne u  00o0OLICHNE 6 Xapakmepuzosamuo okcubl, | [InceMeHHbIH
CBEJIEHUH TI0 Kypcy 8 Kitacca TUIPOKCHJIBI (ocHOBaHws, | (CAaMOCTOSITEIIHHBI
amQoTepHbIe TUAPOKCHUJIBL, | € U KOHTPOJIbHBIE

KHCJIOPOJICOACPIKAIIUE KHUCIOTHI) | pabOThI) U
M CONMM TO TIUIaHy: COCTaB,| YCTHBIH OMPOC
crocoObl 0Opa3oBaHMsI Ha3BaHUH, | (coOecemoBaHUE),

XapaKTepHbIE CBOICTBa Y| TECTUPOBAHUE.
MOJIyYEHHE.

Knaccugpuyuposamuo OKCH/JIBI,

TUJIPOKCHIBI (ocHOBaHM,

amQoTepHbIe TUJIPOKCHIBI,

KHCJIOPOJICOACPIKAIIUE  KHCIIOTHI)
Y COJIY 110 PA3JIMYHBIM IPU3HAKAM.

Ymemo MIOATBEPKIATh
XapaKTEPUCTUKY OTJIEJBHBIX
MpeACTaBUTENEH KJIaCCOB
HEOPraHUYECKUX BELIECTB
YPAaBHEHUSIMH  COOTBETCTBYIOLINX
peaKuui.

PaC‘KprGGWIb IFCHCTUYCCKYIO CBA3b
MCXKY KiIaCCaMU HCOPraHUYCCKUX




COE€IMHEHUN

XUMHUYECKHUE peaxiyu
pacTBOpax ANEKTPOIUTOB

B

Xapaxmepuzosams HOHATHUSA
«QIEKTPOJIUTUYECKAS

JTUCCOLUAIUS»,  <«QIEKTPOJIUTHI,
«HEDJICKTPOJIUTHI», «CTETICHb
JCCOLTUAITUI, «CUJIbHBIE
BJIEKTPOJIUTHI», «cnadpie
ANEKTPOJIUTHI, «KaTHOHBIY,
«aHHOHBI», «KUCIIOTBI»,

«OCHOBAHHUSA», «COJIHW», OOIIHe
XUMHYECKHE CBOMCTBA KHCJIOT C
HO3ULIMHA TEOpUHU
JIEKTPOJIUTUYECKON
JHCCOLMAIMN, O0IIME XUMHYECKHE
CBOMCTBA COJIEH C MO3HUINI TEOPUHU
3IEKTPOJUTUYECKON AUCCOLMAIIIHI
Yemanasnueamo MIPUYUHHO-
CIE/ICTBEHHBIE  CBSI3U  MEXIY
MPUPOAOH 3JIEKTPOJIATA u
CTENCHBIO €T0 IUCCOIUAIUH.
Yemanasnueamo MIPUYUHHO-
CIEICTBEHHBIE  CBSI3U  MEXIY
THIIOM XHMHYECKOM CBSI3HM B
3JEKTPOJIUTE U MEXAHU3MOM €ro
JIACCOIAAIIN

Cocmasnamo ypaBHEHUS
AIEKTPOIUTHIECKON TUCCOITHAITNN
KHUCJIOT, OCHOBaHUN U COJeH,
MOJICKYJISIPHBIE, ITOJTHBIE i
COKpallléHHbIE UOHHBIE YPaBHEHUS
peakuuii ¢ y4dacTHeM KHCJIOT,
CoJieil 1 OCHOBaHUI
Hnnrocmpuposams npuMepamMu
OCHOBHBIE  TIOJIOXKEHHUSI TEOPUHU

3IEKTPOJIUTUYECKON
JMCCOLIMALINH.

Paznuuamo KOMIIOHEHTBI
JIOKA3aTeIbCTB (Te3ucos,
apryMEHTOB " hopmbI

JTIOKA3aTeJIbCTBA)

[TuceMeHHbII
(caMOCTOSITeTTLHBI
€ ¥ KOHTPOJIbHbBIE
paboThl) n
YCTHBIN OTIPOC
(cobecenoBanue),
TECTUPOBAHUE.




HemeTamne! 1 ux COCAUMHECHUA

26

ObwscHame, 4YTO
HEMETAaJlIbL.
Xapaxmepuzosamv  XUMHUYECKHUE
DJIEMEHTBI —  HEMETallIbl U
CTpPOCHHUE, buznIeckue u
XUMUYECKHE CBOWCTBA MPOCTHIX
BEIIESCTB — HEMETAJIJIOB.
Obvsicuamo 3aBHCHUMOCTD
OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX CBOMCTB (MJIU
npeocKkazvieamsn CBOMCTBA)
DJICMCHTOB-HEMETAJIZIOB  OT HX
MOJIOKEHUSI B MEPUOJAMYECKOMN
CHCTEME XHMHYECKUX DJIEMECHTOB
. . Menneneena.
Yemanasnueamn
CIE/ICTBEHHBIE  CBSI3U  MEXIY
CTPOCHUEM aTOMa, XUMHUYECKOUN
CBA3bI0, TUIIOM KPHCTAJIIMYECKOMN
pELIETKM  HEMEeTallla U €ro
COCUHEHUH W  (PUINIECKUMU
CBOMCTBAMH JAHHOTO HEMETalllIa U
€ro COCIUHEHU.

Jlokazvleamu OTHOCHTEIBHOCTh
MMOHATHHN «METAIUI» U «HEMETAILI»

TaKo€

MIPUYUHHO-

[TuceMeHHbII
(caMOCTOSITeTTLHBI
€ ¥ KOHTPOJIbHbBIE
paboThl) n
YCTHBIN OTIPOC
(cobecenoBanue),
TECTUPOBAHUE.

MeTanns! 1 UX COCANHECHUA

17

ObwsicHAmMb, YTO TaKOE METAJIIbI,
9TO Takoe psjJg  aKTUBHOCTHU
METAJJIOB, STUMOJIOTHIO Ha3BaHUS
TPYMNbl  «IETOYHbIE METaulbl U
HICIOYHO3EMEIbHBIE  METAILIbIY,
MOHATHE  «KECTKOCTh  BOJIBI»,
TTOHSITHE KKOPPO3HSI.

Xapaxmepuzoeams ~ XUMUYECKUE
2JIEMEHTBI-METAIIIIBI o ux
MOJIOKEHUIO B MEPHOIUYECKON
cucteme JI. WM. Mengeneena,
CTpOEHUE, buznueckue u
XMMHYECKHE CBOMCTBA IIEITOYHBIX
U 1IeJIOYHO3EMEILHBIX METAILJIOB B

IIncsMeHHbBIH
(caMmoCTOSITeTbHBI
€ ¥ KOHTPOJIbHBIE
paboThl)
YCTHBIN OIIPOC
(cobecenoBanue),
TECTUPOBAHUE.




cBeTe 00mEero, o0coOeHHOrO U
€IUHUYHOI'0, CIIOCOOBI  3aIUTHI
METAJIOB OT KOPPO3UH.
Ilpocnosuposamuo CBOICTBA
HE3HAKOMBIX METAaJLJIOB 1o
MOJIOXKEHUIO B TEPUOJIUYECKON
CHUCTEME XHUMHMUYECKHUX DJICMEHTOB
. . Menneneena.

Yemanasnueamo NPpUIUHHO-
CJICACTBECHHBIC CBiA3HU MCKIOY
CTPOCHUCM aToMma, BUI0OM

XHMHYECKOM CBSI3U M THIIOM
KPUCTAJUIMYECKOM  PEIIETKH Y
METaJJIOB — MPOCTHIX BEUIECTB U
HUX COeIUHEHUN

Cocmasnamo MOJIEKYJIIPHbIE
YpaBHEHUSA peakuuii,
XapakTEePU3YIOLIIUX  XUMHUYECKHUE
CBOMCTBA METallIOB B  CBETC
YUECHUS 00 OKHCJIUTEIILHO-
BOCCTAHOBUTEJIBHBIX TpoOlleccax, a
peakuuu c y4acTUEM
3JEKTPOJIUTOB, MPEACTABISITH
TaK)Ke ¥ B HOHHOM BUJIC.
Habnooamo i ONUCHIBAMDb
peaKkMy MEXIy BEUIECTBAMU C
MOMOUIBI0  PYCCKOTO  (POJHOTO)
SI3BIKA M SI3bIKA XMMUH.
CaMOCTOSTEIIEHO npoeooums
OIIBITEHI, MOATBEPIKIAOIINE
XHMUYECKHE CBOMCTBA METAJIJIOB,
C coOMIoJeHNEeM TPaBUI TEXHHUKHU
0e30macHOCTH

XUMHS U OKpYyKarolas cpesa

Hnmezpupoeamv ~ cBelleHUs IO
¢uznyeckoil reorpaguu B 3HAHUS
O  XUMHYECKOW  OpraHM3aluu
TUTAaHETHI.

Xapaxmepuzosamb ~ XUMUYECKUH
COCTaB TEOJIOTMYECKHX 000JI0YeK
3eMiIM, UCTOYHUKUA XMMHUYECKOTO
3arpsI3HEHUS OKPY’KAIOIIEH Cpepl.
Pasznuuams MuHepanbl 1 TOpHbIE

TTOPOJTBI
Onucvieamsw ro0aIbHbIE
9KOJIOTUYECKHE poOJIEMBI,
CBSI3aHHBIC c XUMHYECKHM
3arpsi3HCHUEM.

Ilpeonacame TyTH MUHUMH3AIAH
BO3/ICUCTBUS XUMHYECKOTO

[TnceMenHbI
(camoCTOSATETEHBI
€ ¥ KOHTPOJIbHBIE
paboThl) U
YCTHBIN OIIPOC
(cobecenoBanue),
TECTUPOBAHUE.




3arpsi3HCHUS. HA  OKPYKAIOIIYIO
cpeny.

IIpusooumy HIPUMEpBI
MEXTyHAPOTHOTO
COTpyIHUYECTBA B obnactu
OXPaHBbl OKpPYKAaIOIIeH Cpeasl OT
XUMHUYECKOTO 3arpsi3HEHHs

O06o00meHne 3HaHUK IO XUMUHU
3a KypC OCHOBHOM LIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMEHY

Ilpeocmasname wHDOPMALHIO IO
teme «llepuoanyeckuii 3akoH U
nepuonnyeckas cucrema /. M.
MenpeneeBa B CBETE€ TEOpPUU
CTPOCHMUS aTomay, «Buael
XUMHYECKOM CBSI3U M THUIIBI
KPUCTAJUIMYECKUX pELIETOK.
BzauMocCBsI3b CTPOEHHSI U CBOWCTB
BELIECTBY, «Knaccuduxanms
XHUMHYECKHX peakuii I10
pa3UYHBIM MpPHU3HAKAM» B BHJIE
TabJIHNII, CXEM, OIIOPHOTO
KOHCIICKTa, B TOM 4YHCIE C
npuMmeHenneM cpencts UKT.
Buvinonansams TECTOBBIC 3aJaHUS 110
TEME.

Xapaxmepuzosamo

OKHCJIUTEILHO-
BOCCTAHOBUTCJIBbHBIC peaKHI/II/I,
OKHCIUTENIL U BOCCTAHOBHUTEND,
oo1ue, oco0OeHHbIe it
WHIUBUIYaTbHbBIE CBOICTBa

KHCJIOT, OCHOBAaHWH MW CcOJeH B
CBETE TEOPHH 3JIEKTPOIUTUYECKOM
JICCOLTUAITIH.

Omauuams OKHUCIIUTENBHO-
BOCCTAHOBHTEJIBHBIC PEAKIIMA OT
peaxiuii oOMeHa.

3anucvieamsv ypaBHEHUS
OKHUCJIUTETHHO-
BOCCTAHOBUTEIIEHBIX PEAKITHIA C
MOMOIIBIO METO/A JIEKTPOHHOTO
OanaHca

Knaccugpuyuposameo
HEOpraHM4Yeckue BeIllecTBa IO
COCTaBYy U CBOMCTBAM.

Ilpusooumo TIPUMEPBI
MpeICTaBUTENCH KOHKPETHBIX
KJIACCOB U TPYNN HEOPTraHUYECKHUX

[TucbmMeHHbBIM
(caMmoCTOATEIHHBI
€ ¥ KOHTPOJIbHBIE
paboThI) U
YCTHBIN OIIPOC
(cobecenoBanue),
TECTUPOBAHUE.




BEIIECTBBbINOIHAML ~ TECTBl |
yIPaXHEHUS, peuwams 3aaad 1o
TEMe.

IIposooumsb ONICHKY COOCTBEHHBIX
JOCTUKCHHUI B YCBOCHUU TEMBI.
Koppexmuposampb cBOM 3HAHUS B
COOTBETCTBUHU C IIAHUPYEMBIM
pe3yIbTaToOM




Mpunioxenune

KasennapHo-TreMaTnyeckoe MJIaHUPOBaHNe

Ne HanmeHnoBaHue pa3ae/ioB Bcero Cpoku IIpuMmeyanus
n/n ¥ TeM MPOrpamMMbl 1acos Ilnan DakT
Pa3nen 1. [loBTOpeHue u 000011eHNe CBeIeHU 6

1o Kypcy 8 kiacca
1 Knaccudukaius HeOpraHM4ECKUX BEIISCTB U 1 03.09
HX HOMEHKIATYpa. TUIIIl XUMUYECKOH CBSI3U
Nuctpykrax no Th
2-4 | Knaccudukamuss XUMHYECKHUX peakmud 110 3 06.09
pa3IMIHBIM OCHOBAaHUSAM 10.09
13.09
5-6 | [lonsiTHe O CKOPOCTH XHMHYECKOW PEaKITUH. 2 17.09
Karanus 20.09
Paznen 2. XuMu4ecKue peakuuy B pacTBopax 9
IJIeKTPOJIUTOB
7 DJIEKTPOJIUTHYECKAS TUCCOIUALIHS 1 24.09
8 | OcHoBHbIE MIOJIOKEHUS Teopun 1 27.09
AIEKTPOJIMTUICCKON JTUCCOITUAITIT
9-10 | XuMuyeckue  CBOMCTBA  KHCJIOT  Kak 2 01.10
AJIEKTPOJIUTOB 04.09
11 | Xumuueckue CBOWCTBA OCHOBaHUN Kak 1 08.10
IJIEKTPOJIUTOB
12 | Xumudueckne  CBOWCTBA  COJIEH  Kak 1 11.10
AEKTPOJIUTOB
13 | IlonsATHE O THAPONHU3E CoNeit 1 15.10
14 | O0oO6ImEeHE U CUCTEMATH3AlHs 3HAHUH 110 1 18.10
TeMe «XUMHUYECKHE PEaKINH B PacTBOPax
AJIEKTPOIIUTOBY
15 | KonrpombHast pabGora Ne 1 mo Teme 1 22.10
«XUMHYECKHE PEaKIuu B  pacTBopax
AJIEKTPOIIUTOBY
Pa3nes 3. HemeTanibl M MX coelMHEHHUS 26
16 | OOmas xapakTepucTHKa HEMETAJUIOB 1 25.10
17 | OGmas xapaktepuctuka 3yemeHToB VIIA- 1 08.11
TPYMIBl — TaJoTeHOB
18 | CoenuHeHus TaqOreHOB 1 12.11
19 | [IpakTrueckas paboral. Nzyuenue 1 15.11
CBOWCTB COJISTHOM KHCJIOTBI

20 | O6mas xapakTepucTHKa 3JeMeHTOB VIA- 1 19.11

rpynnbl —xanabKoreHoB. Cepa

21 | CepoBomopon 1 CyiabhuIbI 1 22.11




22 | KucinopoaHbie COeTMHEHHS CepPhI 1 26.11
23 | Ilpaktrueckas pabora 3. UWsydenwe 1 29.11
CBOWCTB CEPHOM KHCJIOTHI
24 | OOmass  xapakTepUCTUKA  XUMHYECKHX 1 03.12
a1eMeHTOB VA-rpynnsl. A30T
25 | Ammuak. Conu aMMOHHS 1 06.12
26 | Ilpaktnueckass pabGora 4. IlomydyeHue 1 10.12
aMMHaKa ¥ U3y4ECHHE €ro CBOWCTB
27-28 | KucnopoaHble COSAMHEHUS a30Ta 2 13.12
17.12
29 | ®ocdop u ero coequHEHUS 1 20.12
30 | O6mas xapakrtepuctuka 3meMeHToB [VA- 1 24.12
rpynnsl. YIiaepos
31 | KucnopoaHsie coeluHEHUs yriiepoa 1 27.12
32 | Ilpaktrueckas pabora 5. Ilomydenwue 1 28.12
YIJIGKHUCIIOTO Ta3a U M3YYCHUE €r0 CBOWCTB
33 | Yraeroaopoabl 1 10.01
34 | Kucnoposcoepxa- 1 14.01
IIIME OPTaHUYECKUE COCTMHEHHUS
35 | Kpemuuii u ero coeTMHCHHS 1 17.01
36 | CunukaTHas MPOMBIITUICHHOCTh 1 21.01
37-38 | IlonydyeHue HeMETAIIOB 2 24.01
28.01
39 | [lomyueHne BaKHEUIIIMX XUMHUECKUX 1 31.01
COETMHEHHI HEMETAJIOB
40 | O606mmenue o Teme «Hemeramnsl U ux 1 04.02
COCZIMHEHUS
41 | KontpomabHas pabota 2 1o teme 1 07.02
«HeMeTannsl u UX COeAMHEHUS»
Pa3nesn 4.MeTtaJuibl H MX COeJUHEHHUS 17
42 | OOmas xapakTepUCTUKA METAJIIOB 1 11.02
43 | XuMUYeCKHE CBOKWCTBA METAIIJIOB 1 14.02
44-45 | OOmas xapakTepucTHKa 31eMeHTOB [A- 2 18.02
TPYIIIIBI 21.02
46-47 | Obmas xapakrepuctuka [[A-rpymisr 2 25.02
28.02
48 | XKé€cTtrocTh BOBI U CIOCOOBI €€ 1 04.03
yCTpaHEHUS
49 | [IpakTuaeckas padora 6. JKECTKOCTH BOIBI 1 11.03
U CTIOCOOBI €€ yCTpaHEHUs!
50 | ANIOMUHWMIA U €T0 COSTMHEHHUS 1 14.03
51-52 | JKene3o u ero coeqnuHeHUs 2 18.03
21.03
53 | [IpakTuueckas padora 7. 1 04.04

Pemrenne OKCIICPUMCHTAJIBHEIX 3a4a4 110




TeMe «MeTauibl»

54 | Koppo3usi METaJIOB U CLIOCOOBI 3aIIUTHI 08.04
OT Heé
55-56 | Metamnel B ipupoze. [lonarue o 11.04
METaJLITypruu 11.04
57 | O6006meHne 3HaHui Mo Teme «MeTaTb 15.04
58 | KonrponpHas pabot 3 o Teme 18.04
«MeTamibDy
Paznen 5. XuMHsl 4 OKPYKAKOIIAs cpeaa
59 | XumMudeckuii COCTaB IJIAaHETHI 3eMJIS 22.04
60 | Oxpana okpy>Karolieit cpepl oT 25.04
XUMHYECKOTO 3arps3HCHHUS
Pa3nes 6. O60011eHne 3HAHUH 110 XMMMH 32
Kypc OCHOBHOI mKoJbl. [logroroBka k
OCHOBHOMY rocyJapcTBEHHOMY IK3aMeHY
61 | BemectBa 29.04
62-63 | XuMHUUYeCKHE peaKIuu 06.05
13.05
64-65 | OcHOBBI HEOPTAHUYECKON XUMUHU 13.05
16.05
66 | IloBTOopeHue u 0000IIEHHE 110 TEME. 20.05
IToaroroBka Kk KOHTPOJILHOM paboTe
67 | KontposbHas pabota 4 (uToroBas 1o 23.05
KYpPCY OCHOBHOM IIIKOJIBI)
68 | AHanu3 KOHTPOJBHOM pabOTHI. 25.05

TlonBeneHre UTOTOB rojia




