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ILIAHUPYEMBIE PE3Y.JILTATHI OBYUEHHS XHMMH B 9 Ki1acce

JINYHOCTHBIMH pedyJbTaTaMi U3YUYCHUA MTPECAMETA «XHUMHS SIBISIOTCS CJICAYIOUC YMCHUA:
IlocTrenenno BbICTPAaNBaTb COOCTBEHHOE EJIOCTHOC MHUPOBO33PCHUC!

— OCO3HaBaTh COBPEMEHHOE MHOT'000pa3ne TUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX, PEIUTHO3HBIX, aTEUCTHYECKHX, KYJIbTYPHBIX TPAAULIUN, KOTOPBIE OMPEACIISIOT
pasHble 00BACHEHHS TPOUCXOSALIETO B MUPE;

— C y‘-IéTOM 9TOro MHOFOO6pa3I/IH IIOCTCIICHHO BBIpa6aTBIBaTB CBOH COOCTBEHHEBIC OTBETHIl HAa OCHOBHEIC >KH3HCHHBIC BOIIPOCBI, KOTOPLIC CTABUT JIMY HBIN
JKU3HCHHBIN OIIBIT,

— YUYUThCA NIPU3HABATH IPOTUBOPEYMBOCT M HE3aBEPLUIEHHOCTh CBOMX B3IVIAI0B HA MUP, BO3MOKHOCTb X U3MECHEHMS.
VY4uTBCS UCIONB30BaTh CBOU B3IJISAIbl HA MUD JUI OOBSICHEHUS Pa3IMUHBIX CUTYAIMH, PELICHNs] BO3HUKAIOIUX IPOOJIEM U U3BJICUEHUS KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM MHTEPECHI, HAXOJUTh U N3Y4aTh B yueOHUKaX 10 pa3HbIM IpeaMeTaM MaTtepual (U3 MaKCUMyMa), UMEIOIINNA OTHOLIEHUE K CBOUM HMHTEPECaM.

Hcronp30BaTh CBOM HMHTEPECHI IS BHIOOpPA MHIMBHIyAIbHOH 0Opa30BaTEIbHON TPAaeKTOPUH, MOTCHIHAIBHON Oymyiedl mpodeccHr U COOTBETCTBYOIIETO
poHIEHOTO 00pa30BaHUS.

Hpno6peTaTL OIIBIT YHaCTUA B JCJIaX, IPUHOCAIIHNX ITOJIb3Y JIFOASAM.

YYuThCS CaMOCTOATENLHO BHIOUpATh CTHJIb MOBEIEHUsS, MPUBBIUKH, OOecTieunBaronue 0e30macHblii 00pa3 KU3HU U COXpPAHEHUE 3/I0POBbSI — CBOETO, a TAKKE
ONMU3KUX JIOACH U OKPYKAIOIIHX.

Y4uTbcst caMOCTOSATENBHO IPOTUBOCTOSTH CUTYAILIUSIM, IPOBOLIUPYIOLIUM Ha IMOCTYIIKH, KOTOPBIE YTPOXKAIOT OE30MaCHOCTH U 3/I0POBBIO.

BbiOupate mocTynku, HaleJeHHbIE HAa COXpaHEHUe U OepeXHOe OTHOILEHHE K MPUPOJE, OCOOCHHO KUBOMU, H30eras MpOTHBOMOIOKHBIX MOCTYIKOB, MOCTEIIEHHO
ydach U OCBaMBasi CTPATETUIO PallMOHAIBHOTO IPUPOIOTIOIB30BAHUS.

Yautbcs y'6e)K,Z[aTB APYyrux HIO,[[Cﬁ B HCO6XO,Z[I/IMOCTI/I OBJIaACHUA CTpaTeFHeﬁ paluOHAJIBHOI'O IPUPOAOIIOJIB30BAHU .
Hcmonp30BaTh 3KOJIOTHYSCKOE MBIIIIICHHIE JUIA BBI60pa CTpaTerun COOCTBEHHOTO IIOBCJACHHSA B KQUYCCTBEC OHHOﬁ 13 ICHHOCTHBIX YCTAHOBOK.

Cpe()cmeom paszeumus JTUIHOCTHBIX PE3YJIbTATOB CIIY’KaT qu6HLII>'I MaTcepurajl U MPOAYKTUBHBIC 3aldHUA yqe6HI/u<a, HancJICHHBIC Ha 6-10 JIMHHIO PasBUTUA —
YMCHHUE OLICHUBATH IMMOBCACHUEC YCJIIOBEKA C TOUKH 3PpCHUA XAMUYECKOM 0€30ITaCHOCTH O OTHOIICHHIO K YCIIOBCKY U ITPHUPOAC.

MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3y4eHUs Kypca «XUMHsI» SBIsSETCS JOPMUPOBAHUE YHUBEPCAIbHBIX yueOHbIX neicTBuil (YVY /).

Pecynamusuvie YV/I.

CamocrosTensHO 00HAPYKUBATH U (POPMYIUPOBATH MTPOOJIEMY B KIIACCHOW U MHIWBHUAYATHPHOU YI€OHOU AeTETHLHOCTH.



BBII[BI/II‘aTB BCPCUH PCHICHUSA HpOGJ’IGMBI, 0CO3HaBaTh KOHEYHBIN pe3yibTar, BBI6I/IpaTb U3 MPCAJIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPEACTBA JOCTUIKCHUA LCIIN.
CocTaBnarh (MHAUBHUIYAJILHO WU B TPYIIIE) IJIaH peuieHus mpoOeMbl (BBIOJIHEHUS IPOEKTA).
[ToxOupath Kk KaxkI0 mpodeMe (3a1aue) aeKBaTHYIO el TECOPETUIECKYIO0 MOJICTh.

PaboTast mo npenokKEeHHOMY M CaMOCTOATENBHO COCTABICHHOMY IUIAHY, MCIIOJIb30BaTh Hapsly ¢ OCHOBHBIMM U JOIOJHMUTENbHBIE CPEICTBA (CIpaBOYHAs
JUTEpaTypa, CI0XKHbBIE TPHOOPHI, KOMITBIOTED).

[1nanupoBaTh CBOIO HHAUBUAYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaboTtarh 110 CaMOCTOSITENILHO COCTaBICHHOMY IUIaHY, CBEPSSACH C HUM H LEIbIO JACITCIbHOCTH, HCIIPABIISIS OMIMOKH, UCIONB3YSl CAMOCTOSITENTLHO TIOI00paHHBIC
cpenctBa (B ToM uuciie 1 UHTepHeT).

CBOOOJHO TOJIE30BATHCS BHIPAOOTAaHHBIMH KPUTEPUSIMH OIICHKH M CaMOOICHKH, MCXOJS U3 IEH U MMCIOIIUXCS KPUTEPHEB, pa3jinyas pe3yibTaT U CIIOCOOBI
IENUCTBUIM.

B xoxe npencraBineHus MPOEKTa AaBaTh OLICHKY €0 PE3yJIbTaTaM.
CaMocCTOsATEIbHO 0OCO3HABATh IPUUMHBI CBOETO YCIIeXa UM HEeyCleXa U HaXOJUTh CIIOCOOBI BBIXO/1a U3 CUTYAllUU HEeyCIexa.
YMeTb OIIEHUTH CTEINEHb YCIIEITHOCTHA CBOSH MHIMBUIYAIbHOU 00pa30BaTEIbHOM JeATEIbHOCTH.

JlaBaTh OIICHKY CBOMIM JINYHOCTHBIM Ka4eCTBaM U YepTaM XapakTepa («KaKOB 51»), ONPENCISATh HAIIPABICHHS CBOCTO Pa3BUTHS («KAKUM 51 XOUY CTaTh», «4TO MHE
JUTSI 9TOTO HAJIO CHIENATh).

Cpeocmeom gpopmuposanus perynaTUBHbIX Y'Y ][] ciyaT TeXHOJIOTUs MPOOJIEMHOI0 JTMAJIora Ha 3Tare U3y4yeHHs HOBOTO MaTepHalia U TeXHOJIOTUS OLleHUBAaHUS
00pa30BaTeNbHbIX JOCTHKEHUN (Y4EOHBIX yCIIEXOB).

llosnasamenvuvie YYJI:

AHanu3upoBaTh, CPaBHUBATH, KJIACCU(PUIMPOBATH U 0000I11aTh MOHSITHS:

- JaBaTh OIpeJieIeHNe MOHATHAM Ha OCHOBE M3YyYEHHOT'0 Ha Pa3IMUHBIX MpeIMeTax yueOHOro MaTepuaa;

- OCYILIECTBJIATD JOTHYECKYIO ONEPAIMI0 YCTAHOBJIEHUSI POJI0-BUA0BBIX OTHOIICHHUI;

- 000011aTh TOHATHUS — OCYIIECTBIIATH JOTMUYECKYIO OTEPaIMIO epexoia OT MOHATHUS C MEHBIIUM 00bEMOM K MOHATHUIO C OOJIBIIUM 00BEMOM.
CTpouTh JOrMYECKOEe PacCyXkI€HUE, BKIIOYAIONIEE YCTAHOBIECHNE IPUUNHHO-CIICICTBEHHBIX CBA3EH.

CoznaBaTh MOJIENHU C BBIJEIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTa, MpeoOpa3OBhIBATh MOJEIH C ILIEIbI0 BBISIBICHUS OOIIMX 3aKOHOB, OIMPEIEISIFOIINX
JAHHYIO TIPEIMETHYIO 00JIacTh.

Hpe,Z[CTaBJ'I}ITL I/IH(I)OpMaI_[I/IIO B BHUJC KOHCIICKTOB, Ta6J'II/II_[, CXEM, Fpa(bI/IKOB.



[TpeoOpa3oBbiBaTh HH(MOPMAIMIO M3 OJHOTO BUAA B JPYroil M BhIOMpaTh ynoOHY0 Uit ce0st popmy (ukcanuu u npencraBieHus nadopmanuu. [IpeacraBnars
MH(OPMAIHIO B ONTUMAIILHOM (popMme B 3aBUCHMOCTH OT ajipecara.

[ToHMMas MO3MILIMIO PYTOTo, pa3inyaTh B €r0 pedu: MHEHHUE (TOUKY 3pPEHHs), TOKA3aTeNbCTBO (ApryMEHTHI), (DaKThl; TUIIOTE3bl, aKCUOMBI, TeopuH. [y sToro
CaMOCTOSITEJIbHO UCIOJIb30BaTh pa3IMyuHble BUIbI YTEHUS (U3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, TIOMCKOBOE), IPUEMBI CITYIIAHUS.

CaMomy co3/1aBaTh MCTOYHHKH MH()OPMAIMK PA3HOTO THIA W IS Pa3HBIX ayJUTOpPHUH, coOIoaaTh MHGOPMAIMOHHYIO TUTHECHY U TpaBuUia WH(OOPMAIIMOHHON
0€30I1aCHOCTH.

VYMeTh UCI0Ib30BaTh KOMITIBIOTCPHBIC 1 KOMMYHUKAIIMOHHBIC TCXHOJIOI'MH KaK MHCTPYMCHT JIS1 JOCTUKCHHA CBOUX ueneﬁ. YMeThb BbI6I/IpaTB aJICKBAaTHBIC 3a1a4€
HHCTPYMCHTAJIBHEBIC IIPOIrpaMMHO-aIIIIapaTHBIC CPEACTBA U CCPBUCHI.

Cpeocmeom ¢hopmuposanusi IO3HABaTeIbHBIX Y Y J] ciry’kar yueOHBIN MaTepuan v MPOAyKTUBHbBIC 3aaHUs ydeOHUKA
- OCO3HAHHE POJIU BEIIECTB

- pacCMOTPEHHE XUMHYECKHUX MPOIECCOB

- HCIIOJIb30BAHUE XUMHYECKUX 3HAHUH B OBITY

- 00BSICHEHHE MUPA C TOYKU 3PEHUS XUMUN

- OBJIaJICHUE OCHOBAaMH METOJIOB €CTECTBO3HAHUS

Kommynuxamuenwvie YVJI:

OTcrauBasi CBOIO TOUKY 3pEHHUS, IPUBOJIUTH apryMEHThI, MOATBEPKIast X (hakTamu.

B nuckyccun ymeTh BBIIBUHYTH KOHTPAPIyMEHTHI, IepedpazupoBaTh CBOIO MBICIH (BJIaJIeHHE MEXaHU3MOM 3KBUBAJICHTHBIX 3aMEH ).

VY4YUTBCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATh OLIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0.
[ToHnMast mo3ULIKIO IPYTOro, pa3inyarh B €r0 PeUr: MHEHUE (TOUKY 3pEHHS), JOKa3aTeIbCTBO (apryMEHTHI), (PaKThl; TUIIOTE3bI, aKCHOMBI, TEOPHH.

YMeTh B3MIAHYTh HAa CUTYALUIO ¢ UHOM MO3ULUU U JOIOBAPUBATHCA C JIHOJbMHU UHBIX ITO3ULUH.

Cpeocmeom popmuposanuss KOMMYHUKATUBHBIX Y Y]] ciy’KaT TEXHOJIOTHSI TPOOJIEMHOTO Auaiora (MoOyKIalomuid U MOABOASIINN AUAJIOT) U padoTa B MaJIbIX
rpynmax, TaKke UCIO0JIb30BaHUE Ha YPOKAX 3JIEMEHTOB TEXHOJIOTMH MPOAYKTUBHOTO YTCHHUS.

JeBATUKIACCHUK HAYYUTCH:
* 00BSCHATH CyTh XUMHUYECKHUX MPOIECCOB U UX MPUHIMITUATIHLHOE OTIUYHE OT (PU3NUECKHX;
* Ha3bIBaTh MPU3HAKHU U YCIOBHS MPOTEKAHUS XUMUYECKUX PEAKIINI;

* YCTaHABIIMBATh MPUHAIICIKHOCTh XUMHYECKONH PEaKIUu K OMpenelIEHHOMY THITY MO OJHOMY M3 KIACCH(UKAIMOHHBIX MPHU3HAKOB: 1) MO YHCIy M COCTaBy
HCXOJIHBIX BEIIECTB M MPOAYKTOB PEAKIINHU (PEAKIINH COSAMHEHUS, PA3JIOKECHHS, 3aMEIICHHS] 1 OOMEHa); 2) MO BBIJICTICHUIO WM TTOTJIOMICHUIO TETUIOTHI (PeaKInu



9K30TEPMHUUECKHE U IHIOTEPMUUYECKUE); 3) IO U3MEHEHHUIO CTEIIEHEH OKHUCICHHS XUMUYECKUX 3JIEMEHTOB (PEaKIMu OKHUCIUTEIbHO-BOCCTAHOBUTEINbHBIC); 4) 1O
oOpaTuMOCTH TIporiecca (peakiuu 00paTUMbIE U HEOOpaTHUMBIE);

¢ Ha3bIBaThb q)aKTopLI, BJIMAIOIIUC HAa CKOPOCTb XUMHNYCCKUX peaKHHﬁ;
¢ Ha3bIBAaTb (baKTOpBI, BJIMAOIIUE HA CMCHICHUEC XUMHNYECKOTI'O PaBHOBECH,

* COCTaBJIATH YPAaBHEHHS SJCKTPOTUTHUECKON UCCOIMALIUH KUCIIOT, IIETI0YEH, COJIeH; MOIHBIC U COKpAIIEHHBIC HOHHBIC YPaBHEHUS peakinii 0OMeHa; ypaBHEHUS
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH;

* IPOrHO3UPOBATH MPOJYKTHl XUMHUECKUX PEeaKIuid 1mo (GopMmynam/Ha3BaHUSIM HMCXOJHBIX BEIIECTB; ONpPENEIISATh UCXOAHbBIE BEUlecTBa Mo (hopMyram/Ha3zBaHUIM
IIPOYKTOB PEAKLIUH;

¢ COCTaBJIATH YPAaBHCHHUA peammﬁ, COOTBCTCTBYIOIIHUX ITOCICAOBATCILHOCTH (((IIGHO‘-IKG») npeBpameHHﬁ HCOPTraHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB;

* BBISIBJIATH B IPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUJIETEILCTBYIOLIME O IPOTEKAHUM XMMUYECKON peaKIii;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEIIECTBA,;

* ONpEEIATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT U LIEI0UYEH 110 H3MEHEHHIO OKPACKU MH/IUKATOPOB;

® IPOBOAWTL KAYCCTBCHHLIC PCAKIIUHU, ITIOATBCPIKAAIOINEC HATMIUC B BOJAHBIX PACTBOPAaX BCHICCTB OTACIIbHBIX KATHOHOB U aHHMOHOB.

* ONpeAEIATh NPUHAAICKHOCTh HEOPraHMUECKUX BEIIECTB K OJHOMY U3 U3yUEHHBIX KJIACCOB/TPYIII: METAJIbl U HEMETAJUIbI, OKCH/Ibl, OCHOBaHUS, KUCIOTHI, COJIU;
* COCTaBIISATH (POPMYIIBI BEHIECTB MO UX Ha3BAHUSM;

* OIPEIENATh BAIEHTHOCTD U CTEIIEHb OKMCIIEHUS DJIEMEHTOB B BEILIECTBAX;

¢ COCTaBJIAThb (bOpMYJ'IBI HCOPTaHUYCCKUX COC}II/IHGHI/Iﬁ MO0 BAJICHTHOCTSAM U CTCICHAM OKHCIICHHUA JJICMCHTOB, a4 TAKXKC 3apsAgaM HOHOB, YKa3aHHBIM B Ta6J'II/IIIe
pacTBOPUMOCTHU KHUCIIOT, OCHOBaHUH U coneﬁ;

* OOBSCHATD 3aKOHOMECPHOCTU H3MCHCHUA (1)I/IBI/I‘~ICCKI/IX U XHMHUYECKHUX CBOMCTB IMPOCTBIX BCHICCTB (MCT&J’IJ’IOB u HCMeTaJ'IJ'IOB) N HX BBICHIMX OKCHIOB,
O6p830BaHHBIX QJICMCHTAMH BTOPOI'0 U TPETHETO MEPHUOIO0B;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEPHBIE ISl FPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUIS KAXKAO0T0 U3 KJIACCOB HEOPTaHMUECKUX BEIIECTB: KUCIIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH ITPUMEPBI PEAKLIAN, TOATBEPKIAOINX XUMUYECKHNE CBOMCTBA HEOPTaHNYECKHUX BEIIECTB: OKCUIOB, KMCIIOT, OCHOBAHUH U COJIEH;
* OIIPEACIIATH BEIIECTBO-OKUCIUTEID U BELIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUAX;

* COCTaBJIATh OKUCIIUTEIHbHO-BOCCTAHOBUTENbHBIN OanaHC ()11 M3YYEHHBIX peakiuii) 1Mo NpeyIoKeHHBIM CXeMaM peakIItii;

¢ IPOBOIUTH HaGOpaTOpHHe OIIBITHI, MOATBECPKAAOIINEC XUMUYICCKHUC CBOIMCTBA OCHOBHBIX KJIaCCOB HCOPTaHNYCCKUX BCIICCTB,



* IPOBOJIUTH JIAOOPATOPHBIE OIBITHI MO MOJIYYEHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB: BOJIOPOJA, KHCIOPOJA, YIJIIEKHCIOro ra3a, aMMHAaKa; COCTaBISAThH
YpaBHEHUS COOTBETCTBYIOIIMX PEAKIIHIA.

JeBATUKJIACCHUK MOJYYUT BO3MOKHOCTh HAYYHTHCH:

* COCTaBIIATH MOJICKYJIAPHBIE U IIOJIHBIE HOHHBIE YPABHEHUS 110 COKPALIEHHBIM HOHHBIM YPaBHCHUSM;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX CYIECTBOBAHUE B3aUMOCBS3U MEXKy OCHOBHBIMH KJIAaCCaMU HEOPTraHUYECKUX BEILECTB;
* IPOrHO3UPOBATh PE3YIbTATHI BO3JEHCTBUS Pa3IMUHbIX (DAKTOPOB HA N3MEHEHHUE CKOPOCTH XUMHUECKON PEeaKLny;

* IPOrHO3UPOBATH PE3YyIbTATHI BO3ACHCTBUS Pa3IMUHBIX (DAKTOPOB HA CMEIICHHE XUMUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XUMUYECKUE CBOKCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;

¢ IIPOrHO3UPOBATH CII0OCOOHOCTH BCIICCTBA ITPOABJIATH OKHUCIUTCIBHBIC HUJIM BOCCTAHOBUTCIILHLIC CBOICTBA C y‘IéTOM CTCIICHECH OKHMCIICHUS 9JICMCHTOB, BXOOAIINX
B €0 COCTaB,

* BBISBJIITH CYIIIECTBOBAHME N'€HETUYECKON B3aUMOCBSI3M MEXK/y BELIECTBAMH B PsAJly: IPOCTOE BEIIECTBO — OKCUJ — T'MAPOKCHJI — COJIb;

* XapaKTepu30BaTh 0COObIE CBOICTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM KUCIIOT;

* IPUBOAMTH IPUMEPHI YPABHEHHUI PEAKINH, JISKAIIUX B OCHOBE MPOMBIIIUIEHHBIX CITIOCOOOB IOIYYEeHUSI aMMHUAKa, CEPHOI KHCIIOTHI, YyT'yHA U CTaJIH,
* ONMCHIBATh (PU3NYECKUE U XUMHUECKHUE ITPOLIECCHI, SBISIOIIMECS YaCThIO KPYrOBOPOTA BELIECTB B IPUPOE;

® OpraHru30BbIBATh, IPOBOAWUTE YUCHUYCCKUC ITPOCKTHI 10 UCCIICAOBAHUTIO CBOICTB BCIICCTB, UMCIOIIUX BAKHOC MPAKTHYCCKOC 3HAYCHUC.

1. COAEP)KAHUE YYEFHOT'O KYPCA

XUMMUS 9 knacc 6a30Bblii ypoBeHb (684acoB)

IloBTOpenue kypca xumun 8 kiacca (5 4).Ilepuoanueckuil 3aKoH U nepuoaUYecKas cucteMa Xum. anemeHToB /. 1. MeHaeneeBa B cBeTe CTpOEHUsT aTOMOB.
Xumnueckas cBa3b. CtpoeHue BemiectBa. OCHOBHBIE KJacChl HEOPraHMYECKUX COEIMHEHMH: MX COCTaB, Kiaccudukamnus. OCHOBHbIE KJacChl HEOPraHMYECKUX
COEIMHEHMI: MX CBOWCTBA. PAacU€Thl MO XMMUYECKUM YpaBHEHUSM.

Hemonctpanuu. Tabnuma «Buasl cBszeit». Tabmuma « TUITBI KPHCTATUTMYECKUX PEIIETOK

Pa3znen 1. MuHoroo6pa3sue xummnueckux peaxknuii (18 41).
Tema 1. Knaccuduxanus xumudyeckux peaxuii (6 1)



Knaccugukanus XuMHUUECKUX Peaklni, peakiMyi COSAUHEHUs, PA3JIOKEHHs, 3aMeleHus, oOMeHa. OKUCINTENBFHO - BOCCTAHOBUTENbHBIE peakiui. OKUCIUTENb,
BOCCTAHOBUTENb, IMPOLECCHl OKUCIEHMS, BOCCTaHOBIEHUs. COCTAaBIEHHE YPAaBHEHUN OKHCIMTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIMI C MOMOILBK METOJa
AJIEKTPOHHOTO OasiaHca.

TemoBsie 3 (HeKThl XUMUYECKUX PeaKuil. DK30TePMUYECKUE U SHJOTEPMHUUECKHUE PEAKIIH.

Tepmoxumuueckue ypaBHeHHs. CKOPOCTh XMMHUECKUX peakiuil. DakTopsl, BIUSAIOLME HA CKOPOCTh XUMUYECKUX peakiuil. [leppoHadaibHble IPEACTABIECHUS O
KaTaJlnse.

Hemoncmpayuu./[emoncmpayus onvlmos, 8bIACHAIOWUX 3A8UCUMOCTNE CKOPOCMU XUMUYECKUX PeaKyull Om pasiuyHblx hakmopos.

Tabauyvl « Obpamumvie peakyuuy, «Xumuueckoe pasrosecuey, « CKopocmos XUMUYECKOU peakyuuy.

Pacuemmnvie 3a0auu. Pacuemvl no mepmoxumuieckum ypasHeHusMm.

IIpakmuueckaa paooma Nel. H3yuenue énuanus ycioeuil npoeedeHus Xumuieckoll peakyuu Ha eé CKoOpocma.

Oo6parumeie peakuuu. [ToHsITHE O XMMUYECKOM PaBHOBECHH.

Tema 2. DnekTponutudeckas guccoruarus (12 a)

XUMHUYECKUE pEeaKIIMH, UAYIIHE B BOJHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEANEKTPoauThl. Monbl. Karnons! u annoHsl. ['upatHas Teopust pacTBOpPOB.
DAEKTPOIUTHYECKAsT AUCCOIUAINS KUCIOT, OCHOBaHUMU, cojeil. Crnabble U cuiibHbIE AMEeKTponuThl. CTeneHs Aucconuanuy. Peakunu noHHOro oOMeHa. Y cloBus
NPOTeKaHWS peakuii OoOMEeHa [0 KOHIA. XHMHYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHWYECKHX COCIUHEHHWH B CBETE MPEICTABICHHHA 00
3EKTPOJUTUYECKON AUCCOLMALIMU U OKHCIUTEIbHO — BOCCTAHOBUTEIIbHBIX PEAKIIMIX.

[TonsiTE O THAPOIN3E COJIEH.

Pacuémor no ypasnenusam xum. peaxyutl, eciu 00HO U3 ewecms 0aHo  u3dvIMKe.

Hemoncmpayuu. Hcnoimanue pacmeopogé éeujecme Ha 31eKmpuieckyio npogooumocme. /eusicenue uoOH08 8 I1eKmpuiecKkom noie.

Jlabopamopuvie onvimwl. Peakyuu obmena medncoy pacmeopamu 31eKmpoiumos.

Ilpakmuueckas paboma Ne2. Peuwienue 3xcnepumenmanvuvix 3a0ay no meme «Ceoiicmea Kuciom, 0CHOGAHUIL U COJ1€ll KAK IIEKMPOTIUNIO6).

Koumponsnasa paboma Ne 1 no memam «Knaccugpukayua xumuyeckux peakyuit) u « J1eKmpoiumuydeckan OUcCCoOuuauusny.

Pa3nes 2. MHoroo6pa3sue BemecTs.

Tema 3. T'anorens! (4 1)

Hewmeramnsl. ["anorenst. [Tonoxenue B nepuoinuecKkoi CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. HaxoxaeHue B mpupoe.

Ou3NYeCKe U XUMUYECKUE CBOWCTBA TaJioreHoB. [lomyyeHue M npuMeHeHue rajaoreHoB. Xuop. PU3nMyecKkue U XMMUYECKUE CBOWCTBA XxJyopa. [IpuMenenue
xjopa. Xnopooaopoa. Puznueckue cBoictBa. [lonyuenue. ConsiHas kucnora u ee conu. KauecTBeHHas peakius Ha XJIOpuJ — UOHBI. Pacnio3HaBaHue XJI0puI0B,
OpOMUIOB, HOTUIOB.

Hemoncmpayuu. Qusuueckue ceoticmea 2anoeenos. Ilonyuenue x10pogooopooa u pacmeopenue e2o 6 800e.

Jlabopamopuwie onvimwl. Pacnosuasarnue consaHoOU KUCIOMbL, XT0PUOO8, OPOMUO08, UOOU)O8 U 100d.

Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanoi Kuciomol u uzyuenue eé ceolcmse.

Tema 4. Kucnopon u cepa (6 1)



Kucnopon u cepa. Ilonoxkenue B NepuoJUYECKON CUCTEME XMMHUYECKHUX JIEMEHTOB, CTpoeHue ux aroMoB. Cepa. AmutoTponus cepbl. DU3NUYeCKUe U XUMUUECKUE
cBoricTBa. Haxoxnenue B mpupoae. [Ipumenenne ceprl. CepoBogopoa. CepoBoopoiHast KUCIOTa U ee coii. KauecTBeHHast peakuus Ha Cyib(ua- HoHbl. OKCHIT
cepsi (1V).

CepHast kucinoTa. XMMHUECKUE CBOMCTBA pa30aBICHHOW W KOHIIEHTPUPOBAHHON CEpHON KUCIOTHIL. KauecTBeHHas peakiusi Ha cylb(haT- MOHBL. XUMHUYECKHUE
peaKIyy, JIeXKalie B OCHOBE MOJyYSHHSI CEPHOM KUCIIOTHI B MPOMBINUIEHHOCTH. [IprMeHeHre cepHOi KUCIOTHI.

Jlemoncmpayuu. Annomponusi KUciopooa u cepbvl. SHAKOMCMBO ¢ 00PA3YAMU NPUPOOHBIX CYIbHUO08, CYabhHamos.

Jlabopamopnvie onvimol. Pacnoznasanue cynvguo-, cyrbgpum- u cyibgam-uonos 8 pacmeope

Ipaxmuueckas paboma. Pewenue sxcnepumenmanvhulx 3a0au no meme « Kuciopoo u cepay.

Tema 5. Azot u pochop (9 u)

A3ot u pochop. [TonoxeHne B MEPHOINUECKON CUCTEME XUMHUECKUX JIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, (PU3HYECKHEe 1 XUMHUUECKUE CBOWCTBA, IMOIyUYeHHE
u npumenenue. Kpyrosopot azora B npupoje. AMmuak. @u3ndeckue 1 XUMUUYECKUE CBOICTBa, Mody4YeHue, npumeHeHne. Comu aMMoHUs. A30THas KUCIIOTa U €
cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA a30THON KUCIOTHL. [lomyueHue a30THOM KHUCIOTHI B Jabopatopuu. XUMUYECKUE PEaKIUy, JIe)KalMe B OCHOBE MOJIyUYEHUs
a30THOM KUCJIOTHI B MpoMbIiieHHOCTH. [Ipumenenue. Conu. A30THbIE yI0OpeHusl.

®ocdop. Amnorponusi. Pusndeckne u xummudeckne cpoiictBa. Okenn pocdopa (V). DocdopHast KHcI0Ta, €€ COU U YA0OpEHHS.

Lemoncmpayuu. Ilonyuenue ammuara u e2o pacmeopenue 6 gooe. O3HaKomienue ¢ 06pa3yamu NPUPOOHbIX HUMpamos, ghocghamos.

Jlabopamopuvie onvimul. Bzaumooeticmeue conetl ammonusi co werovamu. O3HaKomieHue ¢ a30mHuiMu U pocgoprvimu yO0oOpeHusimu.

Ilpakmuueckaa paboma NeS. Ilonyuenue ammuaka u uzyuenue e2o c60iicme.

Pewenue 3a0au na onpedenenue maccosotl (00vEMHOI) 00U 8bIX00A NPOOYKMA PEAKYUU OM MeoPemuieckKu 803MONCHOZO.

Tema 6. Yriepon u kpemHHi (8 4)

VYraepon n kpemHuid. [lonoxkeHne B MEpUOJMUECKONW CHUCTEME, CTPOEHHE aTOMOB. Yriepoi. AsutoTponus. Pu3MuUecKue M XMMHUYECKHE CBOMCTBa yriepoja.
AncopOuus. YrapHsiid ra3. YTIEKUCIbIN Ta3. YronbHas KucioTa u ee con. KauecTBeHHast peakiius Ha kapOoHAT — HOHBI. KpyroBopoT B pupoe.

Kpemunit. Oxcun kpemuus (1V). KpemHueBas kucinora 1 ee COH.

Crexuno. [lemenr.

Hemoncmpayuu. Kpucmaniuueckue pewemku anmaza u epaguma. 3Hakomcmeo ¢ obpazyamu npupooHvlx Kapdoonamog u cunuxkamos. O3HakomieHue c¢
pasnuuHsiMu sudamu monauea. O3HaKomieHue ¢ 8U0aMu cmexid.

Jlabopamopuvie onvimul. O3HaKoMIeHUe CO C8OUCMBAMU U 83AUMONPESPAUCHUAMU KAPOOHAmMO8 U 2uopokapbonamos. Kauecmeennvie peaxyuu Ha kapbonam- u
CUTUKAM-UOHBI.

Ilpakmuueckasa paooma Neb. Ilonyuenue oxcuoa yznepooa (IV) u uzyuenue ezo ceoiicme. Pacnosnaeanue kapoonamos.

Pewenue 3a0au na viuucnenue maccol unu 00vEma NPOOYKmMa peakyuu no U38eCMHOU Macce uiu 00bEMY UCXOOHO20 8euecmad, CO0epICauleco nPUMecH.
Konmponvnas paooma Ne2 no meme «Hememanoiy.

Tema 7. OGmmue cBoiicTBa MetamuioB (11 1)



Mertaiuibl. [lonoxxeHue B MEPUOJUYECKON CHUCTEME, CTPOCHHE aTOMOB. Mertaiuueckas cBsi3b. @U3MYECKHE CBOMCTBA. PsJl aKTUBHOCTH METAJUIOB. CBOMCTBA
MeTaisioB. O6mmue crocoos! noimydeHus. CruiaBbl METAILIOB.

[[lenounsie MeTaiubl. [1onokeHNE B MEPUOIUYECKON CUCTEME, CTPOEHHE aTOMOB. @U3HYECKHE U XUMHUYECKHUE CBOMCTBA. [IpuMmenenune. Haxoxaenue B mpupoe.
[{enouHo3emenbHbIe MeTaLIbL. [lo0XKEHNE B epuoaANYEcKoi cucreme, ctpoeHue atoMmoB. dusndeckne W xumuueckue cporictBa. [Ipumenenne. Haxoxnenue B
npupoje. Maruuii v Kanpluui , UX BaXHEWIINE COeAMHEHUS. JKeCTKOCTh BOABI M CIIOCOOBI €€ YCTpaHCHHUS.

Amomunuil. [lonoxkenne B HepUOANMYECKON cucTeMe, cTpoeHue aroMoB. Dusnueckue U xumuyeckue cBoiictBa. IIpumenenume. Haxoxnenue B mpupoje.
AMDOTEPHOCTH OKCHJIA ¥ TUAPOKCHIA ATFOMUHUS.

Kenezo. [Tonoxkenne B NepuoIUYECKON CUCTEME, CTPOEHHUE aToMOB. du3znueckre U xumuudeckue cpoiictBa. [Ipumenenne. Haxoxnenue B npupoae. Baxneimue
COEJIMHEHHUS JKele3a: OKCUAbL, Tuapokcuibl u conu kenesa (1) u xenesa (111). KauectBennas peakiusi Ha MOHBI.

Hemoncmpayuu. 3nakomcmeo ¢ 006pasyamu 8aniCHeuuwux conell Hampus, Kauus, NPUPOOHbIX COCOUHEHUN Kalbyus, pyoamu dicene3d, COeOUHeHUIMU antOMUHUSL
Bzaumooeiicmeue wenounvix, uwenounozemenbHbix Memannios u anomunus ¢ 600ou. Cocueanue xeneza 8 KUCI0pooe U Xaope.

Jlabopamopuvie onvimei. l[lonyuenue 2udpoxcuoa antoMunus u e3aumooeticmeaue e2o ¢ kuciomamu u werovyamu. Ilonyuenue cuopoxcudos sxceneza(ll) u (I1l) u
g3aumooeticmeue uUx ¢ KUCIOmamu u uweiouamu.

Ilpakmuueckaa paooma Ne7. Pewenue 3kcnepumenmaipHolx 3a0ay no meme «Memanivl u ux cOeOuUHeHun».

Konumponvnas paboma Ne3 no meme «Qougue ceolicmea memanioe»

Paznen 3. Kparkuii 0030p BakHeiilIMX OpraHu4ecKux BellecTB.

[Ipenmer opranndeckoit xumuu. Heopranuyeckue U opraHU4ecKre COSAMHEHHs. YTIepo1 — OCHOBA *KHU3HU Ha 3emiie. OCOOCHHOCTH CTPOCHUS aToMa yriepojaa B
OpPTaHUYECKUX COCTUHECHUSX.

VYraesogopoasl. IlpenenbHble yrieBomoponsl. MetaH, 3TaH, mnpomnaH. CTpykTypHble (OpMYJbl YIaeBOJOpPOAOB. ['omMojoruueckuil psaj mnpeaenbHbIX
yriaeBogopoaoB. I'omonoru. Ou3nueckne M XUMHUECKHE CBOWCTBA INPEACIBbHBIX YIIIEBOAOPOAOB. Peaknum roperne u 3amereHus. HaxoxaeHue B MpHpOTE.
IIpumeHeHue.

HenpenenbHble YrieBOMOpPOIBI. DTHICHOBBIH psA HEMPEISIbHBIX YIIIEBOIOPOAOB. OTwieH. Dusnueckue M XUMHUYECKHE CBOWCTBAa OJTHJICHA. Peakius
npucoenuHenus. Kauectsennsle peakuuu. Peakuus nomumepusauuu. [lommstunen. [Ipumenenue stumeHa.

AUETHIIEHOBBIN psij HEMIpeeabHbIX YIIIeBOA0poa0B. AneTmieH. ColicTBa alietunieHa. [Ipumenenue.

ITpouzBosHbIe yriieBoopooB. KpaTkuil 0030p OpraHn4eckux COeIMHEHUN: 0JJHOATOMHBIE CIIUPTHI, MHOIrOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIOTHI, ClIOKHBIE
3(upBbl, )KUPBI, YIIIEBObI, aAMUHOKHUCIIOTHI, Oenku. Posib OeIKkoB B opranusme.

[ToHATHE O BBICOKOMOJIEKYIAPHBIX BemiecTBax. CTPyKTypa IMOJIMMEpPOB: MOHOMEp, IMOJUMEp, CTPYKTYpHOE 3BEHO, CTENeHb NoiauMepuzauuu. llommstuies,
TIOJTUTTPOTIAIICH, TIOJTMBHHUIIXJIOPHUI.

Hemoncmpayuu. Mooenu monexyn opeanuueckux coeOuHeHul, cxembl, madauybl.

T'openue yene6000p0006 u ooHapyicenue npoOyKmo8 ux 20peHus.

Obpa3syvl Heghmu u NPOOYKMo8 ux nepepadomru.

Buoeoonvimul no ceoticmeam ocHo8HbIX KI1ACCO8 geujecms.

Pacuemnvie 3a0auu. Yemanosnenue npocmetiwieti oopmynvl geujecmea no MaccosvimM O0IAM INEMEHMO8.



KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

Xyumua 9 kjacc 0a30Bbliil YPOBEHDb(68 yacos)
Vyebunk: Pymumuc I'. E.. @empavag . I'. Xumviia. 8 kiacc: yueOHMK st 001ieo0pazoBarebHbX vapesxaeniii / Pymsumue . E. - M.: TIpocsemenne, 2017. Pekomennosan

MunncrepcTBoM 00pasoBannsa U Havku PP u BxirouéH B PeepanbHblil IEPEYEHb VIEOHHUKOB.




Ne Tema ypoka [aTa npoBeneHust Mpumeyanus
yl?; IUIAH dakr
1 2 4 5 7
IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 kiacca
(5 4.)
1 | [lepuoauueckuii 3aK0H U EPUOANYECKAs CUCTEMA
xuM. 3neMeHTOB /1. 1. Menneneesa B cBeTe CTpOCHUSA
aTOMOB
2 | Xumnueckas cBs3b. CTpoeHue BellecTa
3 | OcHOBHBIE KJIacChl HEOPTAHUYECKUX COCTUHEHUN: X
COCTaB, Kiaccuukanus
4 | OcHOBHBIE KJIaCChl HEOPIAHUYECKUX COSMHEHMN: UX
CBOMCTBA
5 | Pacuérsl 10 XMMHUYECKUM ypaBHEHUSIM
Pazges 1. MHorooopasne XuMH4eCKHUX peaKkuui
(18 )
6 | Tema 1. Knaccugpurkauus xumuueckux
peaxuyuii (6 u)
OKHCIANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
7 | Peakiuu coeAMHEHHUs, PA3JI0KEHUS, 3aMELICHUS U
0oOMeHa C TOUKU 3pEHUSI OKUCICHUS U
BOCCTAHOBJICHHUSI.
8 | TennoBoil 3¢h(hekT XUMUUECKUX peakIiid. DK30- U
SHAOTEPMUYECKUE PEAKIIHH.
9 | CkopocTb xuMHYeCcKHX peakiuii. [leppoHavanbHble
MIPEJICTaBJICHUSI O KaTaJIn3e.
10 | lIpakTu4yeckas padora Nel. U3ydyenune BausiHUus
YCJI0BHI IPOBEICHUS] XUMHYECKOH PeaKluu Ha eé
CKOPOCTb.
11 | O6patumsbie u HeoOpaTtuMeble peakiuu. [lonsarue o




XUMHNYCCKOM PaBHOBCCHH.

12

Tema 2. dnekmpoaumuueckan ouccouuayus
(12 u)

CymHocTh nporecca 3J1eKTPOIUTHIECKOM
JTUCCOLIMALIUH.

13

DNEeKTpOoNUTUYECKas TUCCOLUALINS KUCTIOT,
OCHOBaHUI U COJIEH.

14

Cnalble U cuiIbHbIE AMEKTPOIUTHL. CTeneHb
JUCCOLMAIIH.

15-
16

Peaknyu noHHOTrO OOMEHa U YCIIOBHS MX
nporekanus./1.O. Ne 1. Peakyuu oomena medxicoy
PacmeopamiL 31eKmpoIumos

17-
18

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYeCKUX COCAMHEHUM B CBETE MPEACTaBICHUI
00 IIEKTPOIUTUICCKON JUCCOIUAIINH U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

19

I'mpponus cosen.

20

IIpakTuyeckas padora Ne2. Pemienne
IKCIEPUMEHTAIBbHBIX 3a/1a4 0 TeMe «CBoiicTBa
KHCJIOT, OCHOBAHUM H COJICH KAK YJIEKTPOJUTOBY.

21

Pacuémot no ypasnenusim xum. peaxyutl, eciu 00HO U3
seuecme 0aHo 6 u3ovlmke.

22

0O0001IIEHNE U CUCTEMATH3AINS 3HAHUI T0 TEMaM
«Knaccuukanusi XMMUYECKUX PEeaKIHi» U
«DQIIEKTPOIUTUICCKAS TUCCOIHAIIHS.

23

KonTtpouabnas padora Ne 1 mo remam
«Kimaccupukanusa XuMHYECKHUX pPeaKkIuii» U
«JIEKTPOJIMTHYECKAS] TUCCOIUALNSY.

Paznen 2. Muorooopasue Bemiectn (38 u)

24

Tema 3. I'anozenwt (4 u)

OO6mas xapakrepucTuka HeMeTawioB. [lonoxenue
TaJIOTCHOB B MIEPUOINYCCKON TAOJIHIIe U CTPOCHHE UX
aToMoB. CBOICTBa, MOJIy4€HHE U TIPUMEHEHUE
rayioreHoB. Xuop./J1. O. Ne 2. 3uaxomcmeo ¢




00pasyamu NPUPOOHbIX COeOUHEHUU HEMEMAILLO8
(xnopudamu, cyrbguoamu cyrvphamamu, HUMpamami)

25 | X1opoBogopoa: MoJydeHHne U CBOICTBA.

26 | Consnas kucnora u e€ conu./L.O. Ne 3. Kauecmeennas
peaxkyus Ha X10puo-uoH

27 | IpakTuueckas padora Ne3. Ilosryuenue cosisinoi
KHCJIOThI M H3Y4YeHHE e¢ CBOMCTB.

28 | Tema 4. Kucnopoo u cepa (6 u)

[Tonoxxenne KUCIopoia M Cephl B IEPUOANIECKON
CHCTEME XUMHUYECKHX JIEMEHTOB, CTPOCHUE HX
aToMoB. Cepa.

29 | CepoBogopoa. Cynbdunsl.

30 | Oxcug cepsl (IV). CepHuctast KUCioTa u €€ COJH.

31 | Oxcun cepsr (V). Cepnast kucnora u e€ conu./1.O. Ne
4
— HEeKOmopble XUM. COUCMBA CePHOU KUCIOMbL,

- KAueCmeeHHas peaKyus Ha CyIbgham-uon

32 | OxucnuTensHbIe CBOWCTBA KOHIICHTPHPOBAHHOM
CEepHON KUCIIOTHI.

33 | IpakTuyeckas padora Ned.Pemenue
IKCIEPUMEHTAIbHBIX 32124 1o TeMe «Kucaopoa u
cepay».

34 | Tema 5. Azom u gpocgpop (9 u)

[Tonoxenue azora u Gocdopa B NepuoInIecKoit
CHCTEME XUMHUYECKUX DIIEMEHTOB, CTPOCHHE MX
aToOMOB. A30T: CBOWMCTBA M IPUMEHEHHE.

35 | Amvuak. Ou3nUecKue U XUMUYECKHE CBOHCTBA.
[TonyyeHue u npuMeHEHHe.

36 | lIpakTuyeckas padora Ne5. [lonyyeHue aMmmuaka u
H3y4YeHHE ero CBOMCTB.

37 | Conu ammonus.JI. O. Ne 5. Pacno3nasanue KamuoHos
AMMOHUS.

38 | Pewenue 3a0au na onpedenerue Maccosoll




(06vEMHOIL) 00NU 8bIXOOA NPOOYKMA PeaKyuu om
meopemuyecKu 603MOHCHO20

39

A3oTHas KuCIoTAa.

40

Coinn a30THOM KUCIIOTHI. A30THBIE YIOOpEHUSI.

41

dochop. Amtorporust pocdopa. CporictBa Gocdopa.

42

Oxcun dochopa (V). DocdopHas KucioTa u e€ Comu.
dochopubie ynodpenus.Jl. O. Ne 6. 3nakomcmeo ¢
MUHEPATbHLIMU YOOOpeHUsMU

43

Tema 6. Yenepoo u kpemnuii (8 u)
[TonoxxeHnue yrieposia U KpEMHHUSI B IEPUOIUIECKON
CUCTCMC XUMHUUYCCKUX BJICMCHTOB, CTPOCHUC UX
aTOMOB. YTJEPOI.

44

VYrapHslii ra3, cBOWcTBa, GU3HOIOTHUECKOE JICHCTBUE
Ha OPTraHu3M.

45

Yriekucisli ra3. YroJjibHas KUCJI0Ta U €€ COJIH.
Kpyrosopor yraepoaa B npupoae.JI. O. Ne 7.
Pacnosnasanue kapbonam-uonos.

46

IIpakTnyeckas padora Ne6. [lonydyeHue okcuga
yriaepoaa (IV) u nzyyenme ero cBoicTs.
PacnozHaBaHue KapOOHATOB.

47

Kpemuuii u ero coenunenusi. CunukaTHas
MPOMBINIUICHHOCTD. JI. O. Ne 8. [Ipupoonvie cunuxkamol

48

Pewenue 3a0au na eviuucnenue maccol unu 00véma
NPOOYKmMaA peakyuu no U36eCMHOL Macce ui 00bemy
UCXOOHO020 Beujecmad, cooeparcae2o npumecu

49

0O00011IIEHNE U CUCTEMATH3AIIUS 10 TEME
«Hemeramiby

50

KoutpoJabHas padora Ne2 no teme «Hemeraibn.

51

Tema 7. Oowue ceoiicmea memasnnoe (11 u)
OOmmas xapakTepucTHKa MeTauioB. Pu3nueckne
cBoiicTBa. CruaBsl MeTamwioB.J1. O. Ne 9. 3nakomcmeo
C 0Opasyamu Memanios u cniagos (paboma c
KOJLeKYUsMU)

52

HaxosxieHre MeTamioB B pUPO/IE U OOIIHE CIIOCOOBI
ux nony4denus. I[lonstue o meramutypruu. JI. O. Ne 10.




Buimecnenue oonoeo memanna opyaum uz pacmeopa
conu

53 | XuMuueckue CBOWCTBA METAILIIOB.
DNEKTPOXUMHUECKUN PsiJi HAIPSDKEHUH METAJLIOB.

54 | Illeno4HbIe METAILIEI.

55 | Marnwuii. lllenogno3eMenbHbIC MeTaLTbL. JKECTKOCTh
BOJIbI ¥ CTIOCOOBI €€ yCTpaHEeHHUsI.

56 | Amomunwuii. Haxoxxaenue B npupoje. CBoicTBa
amroMunust. JI. O. Ne [ 1. 3nakomcmeo ¢ coeounerusmu
AMOMUHUS

57 | Xene3o. Haxoxnenue B mpupojae. CBoiCTBA xkele3a.

58 | Coenunenus xenesa. JI. O. Ne [2. 3uaxomcmeo ¢
pyoamu dxcenesza

59 | IpakTuuyeckasi pa6ora Ne7. Pemenue
IKCIMEPUMEHTAIBHBIX 327124 10 TeMe «MeTaJuIbl H
HX COeINHEHUSN».

60 | O6o6mmenue u cucremaru3amnus 1mo Teme «Oomme
CBOMCTBA METAJJIOBY

61 | KourpoabHasi pagora Ne3 mo reme «Oomme
CBOMCTBA METAJLJIOB)

Paszpnes 3. Kparkuii 0030p BaxKHeHIIUX
OpraHuvyeckux Bemecrs (74)

62 | Opranndeckas XUMUSL.

63 | YrmeBomoponsl. JI. O. Ne 13. 3nakomemao ¢ yeném,
Hegmwio, npoOyKmamu nepepabomu

64 | Kucnopocoaepkaiue OpraHndecKue COeTMHCHHUS
CHUPTHI, KAPOOHOBBIE KUCIIOTHI, CJIOKHBIE AUPHI,
YKHUPBI, YTIICBOJIBI.

65 | AmMuHOKHCIOTHL. benku.

66 | [Tonmmumepsl.

67 | UroroBasi KOHTpOJIbHasI padoTa

68 | O6oOmmaronwii ypok




