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MNOACHUTEJIbHAS 3AIIMCKA
Pabouas mporpamma npeameta xumust 1711 9 kiracca MKOY cocraBiieHa Ha OCHOBE:

-npukaza MunoOpHayku Poccuiickoii @eneparuu ot 17.12.2010 Nel897 «O06 yrBepkacHuu (enepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIIEHOTO
CTaHJapTa OCHOBHOTO 00I1IeT0 00pazoBanus (B peal. nmpuka3zoB Munoopaayku Poccuiickort @eaepanmm ot 29.12.2014 No1644, ot 31.12.2015 Nel577);

- mpuka3 MunHHCcTepcTBa npocsenieHus Poccuiickoit @eneparnuu ot 28.12.2018 Ne 345 «O denepanbHOM nepedHe YIYCOHHMKOB, PEKOMEHIYEMBIX K
MCIIOJIb30BAHUIO TIPU pealn3alii UMEIOUINX TOCYAapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTelIbHBIX MPOrpaMM HAYaJIbHOTO OOILEro, OCHOBHOI'O OOILIEro,
cpeaHero obmero oopazoBaHusy (C H3MEHEHHUSIMH U JIOTIOJTHCHUSIMU );

OcHoBHOI oOpazoBarensHOl mporpammbl MBOY  «boukapeBckas COII umenu I'eposi Coerckoro Coroza [[.M. Ilkypara»
Adnraiickoro kpasi cpegHero oomiero oopazosanusi ®I'OC;

[Tonoxxenus o padboueit mporpamme MbOYVY ««boukapesckast COLL umenu I'epos Coserckoro Coroza JI.U. IlIkypata»» Antaiickoro
kpasg ®I'OC OO0

Yuebnoro miana MbOY «boukapesckas COLL umenu I'epost Coerckoro Coro3a [JI.1. Hlkypara» na 2022 - 2023 yueOHblii rof;
Kanennapnoro yue6Horo rpaguka MbOVY «boukapesckas COLL nmenu I'epost CoBeTckoro

Coroza [I.U. llxypata» Ha 2022 — 2023 y4yeOHbIH TOx;

YcraBa MBOY «boukapesckas COLL nmenu I'epos Coserckoro Coroza [I.U. lkypata»

-C yuéroMm TpeboBanuii, yctanoBiaeHHbix CanlluH 2.4.2. 2821-10 (c uamenenusmu ot 24.12.2015r Ne81

-Peanmzanms  oOpazoBaTeNbHBIX MPOTPaMM  €CTECTBEHHOHAYYHOW W TEXHOJIOTMYECKOH HANpaBICHHOCTEH 10 XUMHH C HCIIOJIb30BaHUEM
o0opynoBaHus 1ieHTpa « Touka pocTa»

-CanlluH 2.4.2. 2821-10 (c u3amenenussmu ot 24.12.2015r Ne81 n opreHTHpOBaHA Ha PabOTY MO Yy4€OHO-METOIUIECKOMY KOMIUIEKTY:

- [Iporpamma ocHoBHOTrO 0611eT0 00pa3oBanus no xumun 8-9 kiacc. O.C. I'abpuenssn— M. : Ipoda, 2015.

Pabouas mporpammMa paccunTana Ha 2 4yaca B HEJIENI0, COOTBETCTBEHHO Ha roj1 70 4acoB B roji, pe3epB 5 4acos.

J1st peanu3anuu 1aHHo# padoyeii nporpammbl ucnouab3yercs Y MK:

1. [Iporpamma ocHOoBHOTO 001IeTO 0Opa3zoBanus o xumun 8-9 kiacc. O.C. I'abpuensa— M. : JIpocda, 2015.
2. Xumus. 9 kiacc. Yueonuk (aBrop O. C. IN'abpuensa). M.: JIpoda, 2013. - 288 c.

3.Meronnueckoe mocobue. 8—9 xiaccel (aBTopsl O. C. ['abpuensH, A. B. Smykosa) M. : JIpoda, 2015. 224 c.
4. KoHTposbHbIE U caMocTosITeNbHbIE paboThl. 9 kiace (aBropel O. C. I'abpuensH u np.). M.: [Ipoga 2015.- 160 c.

IIporpaMmma HanmpaB/eHAa HA JOCTHKEHHUS CJCAYIOIIMX LeJIei:
Gopmuposanue y yqaluxcsi XUMUYECKOM KapTUHBI MUpa KaK OPraHUYECKOM YacTH €ro IeJOCTHON eCTEeCTBEHHOHAYYHON KapTHHBL;

pazeumue MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN YJalMXCsl B MIPOLECCE U3YUYSHUS MU XUMHYECKON
HAayKU U €€ BKJIaJla B COBPEMEHHBIM HAyYHO-TEXHUYECKUN IIPOTPECC;

Gopmuposarue BAXXHEHIITNX JIOTHUECKUX OTIepalliii MBIIIUICHUS (aHATN3, CHHTE3, 00001IeHIe, KOHKPETH3aIlUs, CPABHEHHE U JIP.) B TIPOIECCE
MO3HAHUsI CUCTEMBI B&KHEUIIINX MOHITUI, 3aKOHOB U TEOPUI O COCTABE, CTPOCHUH U CBOMCTBaX XMMHYECKUX BEILIECTB;

eocnumaHue Y6G)KI[CHHOCTI/I B TOM, YTO MPUMCHCHHNC NOJTYUCHHBIX 3HAaHUM U yMCHI/Iﬁ 10 XUMHUH SIBIIETCA 00bEKTUBHON HGOGXOHI/IMOCTLIO JJIsA



Oe3omacHoil paboTHI ¢ BEIIECTBAMU U MaTepHajaMu B OBITY U Ha IIPOU3BOJICTBE;



npoexmuposarue N peanuzayus BEITYCKHUKaMH OCHOBHOM IIKOJIbI TMYHOM 00pa30BaTeIbHOM TPaeKTOpUU: BEIOOD mpoduiis oOyueHus B
CTapuie mKoje WiK MpodeccnoHaIbHOTO 00Pa30BaTENBHOIO YUPEKICHUS;

061a0eHue KIYeBbIMU KOMITIETEHIIUAMU (y4eOHO-TT03HABATEIbHBIMU, HH(OPMAIIMOHHBIMHU, IEGHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMU )
O01mas xapakTepucTHKa yueOHOro Kypca

HaHHaﬂ pa6oqa${ mporpamma 110 XuMHU OCHOBHOI'O O6IH€FO 06pa3OBaHI/I$I PaCKphIBa€T BKJIaa yqe6Hor0 npeamMeTa B JOCTHKCHUA menen
OCHOBHOT'O 06H_I€I‘O 06pa303aHH51 H OIIPCHACIIACT BayKHEHIIIHE COACPIKATCIIbHBIC IMHUU IMPCAMCTA:

«BEIIECTBO, CTPOCHUE BEIIECTBA» — COBPEMEHHBIE IIPEACTABIICHUSI O CTPOCHUHU aTOMa U BEIIECTBAa Ha OCHOBE [leprnoauueckoro 3akoHa u
[Tepuoanueckoit cucTeMbl XuMHU4UeCKuX 351eMeHTOB [[. . MeHneneeBa, yueHUs: 0 XUMHAYECKOM CBA3U U KPUCTAJUIMYECKOM CTPOEHUH BELIECTBA;

XHUMHUYCCKas pCaKUuA» — 3HAHHA O MPEBPALICHUAX OJHUX BCIICCTB B APYTIHUC, TUIIOJIOTHU XUMHUYCCKUX peaKHHﬁ, YCJIOBUAX UX MPOTCKAHUA U
crocobax YIIpAaBJICHUA UMU;

«METO/Abl TMO3HAHUS XUMHUW» — 3HAHMS, YMEHHUS U HABBIKH SKCIEPUMEHTAIBHBIX OCHOB XMMHU IS MTOJYYECHUS U U3YUYEHUS CBOMCTB
BOXHEUIIMX MPEACTABUTENICH KJIACCOB HEOPTaHMYECKUX COCTUHECHUI;

«IIPOU3BOACTBO U NPHUMECHCHHUEC BCUICCTB» — 3HAHUEC OCHOBHBIX obOnacreit IMPOU3BOJACTBA U MTPUMCHCHUSA BayKHEHUIITHX BE€IICCTB, a TAKXKEC OIIBIT
0e301macHOTO 06paHl€HI/I$I C BCIICCTBAMU, MaTCpUaiaMi U ImpoucccaMu, UCIIOJIb3yEMbBIMU B 6BITy M Ha IMMPOM3BOJCTBE;

«A3BIK XMMHH» — OINEPUPOBAHUE CHUCTEMOMN BaXKHEMIIMX XWMUYECKUX IOHATHI, 3HAHHME XMMUYECKOW HOMEHKJIATYphl, a TaKXKe BIaJICHUE
XMMHUYECKON CUMBOJIMKOHN (XMMHUYECKMMHU (POPMYJTIaMU U YPABHEHUSIMHU );

«KOJIMYECTBEHHbIE OTHOIIECHUS B XUMUN» — YMEHHE MTPOU3BOJIUTH PACUEThI 10 XUMUYECKUM (OpMysIaM U YPaBHEHUSIM.
MecTo npegMera B y4eOHOM ILIaHe.

cDCI[Cp&HLHLIfI FOCYI[apCTBCHHLIf/'I O6p&30B8.TCJIBHBII>i CTaHAApT MPEAYCMATPUBACT U3YUCHUC KypCa XHUMUU B OCHOBHOH IIIKOJIE KaK COCTaBHOM
qacTHu HpCﬂMCTHOﬁ o0iactu ((ECTCCTBCHHOHay‘{HLIC NpEeaAMCTBD). Hacrosmas nporpamMmma MOXKET OBITh pcajin30BaHa B JiBa 3Tarla.

[IponeneBTHveckuii 3Tam B 7 Kjiacce. DTOT Kypc paccuMTad Ha | yac B Henmemo B oObeMe 35 yueOHBIX 4acOB M HOCHT PEKOMEHIATEIbHBIN
XapakTep, T. €. BBEJACHHUE €ro B IPAKTHKY OOYUEHHUs OCTAETCS Ha YCMOTPEHHE 00pa30BaTEIbHOTO YUPEKISHUSI.

BBenenmne storo kypca Hem30€XKHO BiedeT 3a co0OW HEKOTOpBIE MOBTOPHI ydeOHOTro conepkaHus B 8—9 Kiaccax, KOTOpBIE, OIHAKO, HE
HapyIIAlOT PaBEHCTBA CTAPTOBBIX BO3MOXKHOCTEH 00YJAIOIIMXCS [0 OTHOLICHUIO K HOBOMY IPEAMETY. YUHUTEIO OCTACTCS JINIIb IPUHATH BO BHUMAaHHUE
3TOT (aKT MpH pa3zpaboTKe COOCTBEHHBIX pabOUMX MPOTrpaMM, KaK C yUeTOM 3Taria MPOIEIeBTUKH, TaK U 0€3 Hero.



OO6s13aTenbHbIN dTan B 8—9 kiaccax paccuMTaH Ha 2 Yaca B Heielno B o0beMe 140 yueOHBIX yacoB. M3ydeHue 3Toro Kypcea J1aeT BO3MOKHOCTh
BBIITYCKHUKY OCHOBHOHM HIKOJBI ycremHo caath OI'D mo XuMumM Kak mpeamera mo BeiOopy. Ilpeanmaraemslii Kype, XOTS M HOCUT OOILIEKYIbTYpPHBIN
XapakTep M HE CTaBUT 3a/ady IpOoPecCHOHAIBHON NOJArOTOBKHM OOYYarOIIMXCs, TEM HE MEHEee MO3BOJIIET UM ONPENEIUTbCS ¢ BHIOOPOM Mpoduis
o0y4yeHuUs B CTapllel IIKOoJIe.

O01mas xapakTepucTHKa yueOHOro Kypca

Jannas pabouasi mporpaMMa o XMMHH OCHOBHOTO 00IIIer0 00pa30BaHMs PacKphIBAET BKJIAa y4eOHOTO peaMeTa B JOCTIKEHUS IIeNei
OCHOBHOT'0 00111er0 00pa30BaHus U ONpeseNsIeT BaKHEeHIIne coiepikaTeNbHbIe IMHUY NTpeIMeTa:

«BELIECTBO, CTPOECHHUE BEUIECTBAa» — COBPEMEHHBIE IPEACTABICHUS O CTPOCHUHU aTOMa U BEIIECTBA Ha OCHOBE [lepnoanueckoro 3aKkoHa u
[Tepuoanueckoit cucteMbl XuMHU4YeCKUX 351eMeHTOB [[. . MeHneneeBa, yueHUs: 0 XUMAYECKOM CBA3U U KPUCTAJUIMYECKOM CTPOEHUH BELIECTBA;

XHUMHUYCCKas pCaKUuAa» — 3HAHUA O NPCBPALICHUAX OJHUX BCIICCTB B APYIrUC, TUIIOJIOTMU XUMHUYCCKUX pCaKHHﬁ, YCJIOBHUAX UX IMPOTCKAHUA U
croco0ax yrpaBlICHHS] HMU;

«METOJbl TMO3HAHMUS XMMHHW» — 3HAHUS, YMEHHUS U HaBBIKM 3KCIEPUMEHTAIbHBIX OCHOB XUMHUHU ISl NTOJIYYEHUSI U U3yUEHUsI CBOMCTB
BOXHEUIIMX MPEACTABUTENICH KJIACCOB HEOPTaHMYECKUX COCTUHEHUI;

«TPOU3BOJICTBO M MPUMEHEHHNE BEIIECTB» — 3HAHME OCHOBHBIX O0JIacTell MPOU3BOJCTBA U MPUMEHEHHUS BAKHEHUIINX BEIIECTB, a TAKKE OTBIT
0e30macHOro OOpaIlleHus C BeIeCTBaMH, MaTEpHAIaMH | TPOIIECCaMU, UCTIOJIb3YEMBbIMU B OBITY U Ha TIPOU3BO/ICTBE;

«A3BIK XMMHH» — OINEPUPOBAHUE CHCTEMOHN BAaXXKHEMIINX XUMHUYECKHX NOHITHH, 3HAHWE XUMHUYECKON HOMEHKIATYpBI, a TAKXKE BIIAJCHUE
XUMHUYECKON CUMBOJIMKON (XUMHUYECKUMH (OpMYJIaMU U YPABHEHUSIMHU );

«KOJIMYECTBEHHBIE OTHOILIEHUS B XUMUU» — YMEHHE IPOU3BOJUTH PACU€Thl IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM.
MecTo npegMera B y4eOHOM ILIaHE.

cDCI[Cp&HLHLIfI T OCYI[apCTBCHHLIf/'I O6p&30B8.TCJIBHBII>i CTaHAApT NpeAyCMaTpuBacCT U3YUYCHUC KypCa XMMHUH B OCHOBHOH IIIKOJIE KaK COCTaBHOM
qacTHu HpCﬂMCTHOﬁ o0iactu ((ECTCCTBCHHOHay‘{HLIC MpEeaAMCTBD). Hacrosmas nporpamMma MOXKET OBITh pcajin30BaHa B JiBa 3Tarla.

HpOHe,Z[CBTI/IquKI/Iﬁ oTan B 7 Kjacce. OTOT KypC paCCUuTaH Ha 1 yac B HCACIIO B oobeme 35 y‘-Ie6HBIX 4aCoOB U HOCHUT pCKOMCHI[aTCJ'ILHLII\/II
XapaKkTep, T. €. BBCACHHUC €TI0 B IIPAKTUKY O6y‘{CHI/I$I OCTAaCTCA HAa YCMOTPCHUC 06pa3OBaTCJ'IBHOFO YUpCKACHUS.

BBenenue 3Toro kypca Hen30€KHO BJEUET 3a COOON HEKOTOpHIE MOBTOPHI y4eOHOTrOo cojepkaHusi B 8—9 kiaccax, KOTOpbBIE, OJHAKO, HE
HaApYIIAIOT PaBEHCTBA CTAPTOBBIX BO3MOXKHOCTEH 00YJArOIIUXCS 10 OTHOMICHUIO K HOBOMY MPEIMETY. YUUTEII0 OCTASTCS JIUIIb MPUHSATH BO BHUMAaHHE
3TOT (hakT MpHU pa3zpaboTKe COOCTBEHHBIX padOUUX MPOTPaMM, KaK C yU4ETOM dTara MponeeBTUKH, TaK U O€3 HEro.



OO6s13aTenbHbIi dTan B 8—9 Kilaccax paccuMTaH Ha 2 Yaca B Heielnmo B o0beMe 140 yueOHbIX yacoB. M3ydeHue 3Toro Kypcea J1aeT BO3MOKHOCTh
BBIITYCKHUKY OCHOBHOHM HIKOJBI ycremHo caath OI'D mo xumum Kak mpeaMera mo BeiOopy. IIpenmaraemslii Kypce, XOTsS M HOCUT OOIIEKYJIbTYpPHBIN
XapakTep M HE CTaBUT 3a/ady NpOoQPecCHOHAIbHON MOATOTOBKM OOy4aroIluxXcs, TEM HE MEHee I03BOJIAeT MM OMNpEeAEIUTbCA ¢ BbIOOpOM Ipoduiist
o0y4yeHHUs B CTapllIel IIKOoJIE.

IInanupyemMble pe3yibTAThI 0CBOEHHUS] Y1eOHOI'0 NpeaMeTa

JInyHOCTHBIE pe3yabTaThl 00y4eHus!

Yuamuiics T0JKeH:
3HATh U IOHUMATh: OCHOBHBIE UCTOPUUYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTUEM XUMHH U 00IIECTBA;

JOCTUKEHHS B 00JIACTH XUMUHU U KYJIbTYpHbIE TPAAUIMK (B YACTHOCTH, HAyYHBIE TPAIULIMN) CBOCH CTPAHbI; OOIIEMUPOBBIC JOCTUKCHHUS B
00J1aCTH XMMHH;

OCHOBHBIC ITPUHIIMIIBI U MPAaBUJIa OTHOLIECHUS K IPUPOJIC;

OCHOBBI 3JI0POBOTO 00pasa )U3HU U 3I0pPOBbECOCPETAIOIINX TEXHOJIOTHH;

MpaBUJIa MOBEJICHUSI B UPE3BBIYANHBIX CUTYalIUSIX, CBSI3aHHBIX C BO3JICWCTBHEM PA3JIMUHBIX BEIIECTB;

OCHOBHBIE TIpaBa U O0S3aHHOCTU TpakJaHWHA (B TOM YHCIE Y4allerocs), CBA3aHHBIE C JUYHOCTHBIM, MPOPECCHOHATBHBIM H KU3HEHHBIM
CaMOOIIPEICIICHHUEM; COLIMATIBHYIO 3HAUMMOCTD U COZIepKaHue podeccHil, CBA3aHHBIX C XUMHEH;

WCIBITHIBaTh: YyBCTBO FOPJIOCTH 32 POCCUMCKYI0 XUMUUYECKYIO HAYKy U YBa)XKEHHE K UCTOPHUM €€ Pa3BUTHS; YBAKECHHUE U MPUHATHE JOCTUKEHUU
XUMHH B MHUPE; JI000Bb K NPUPOJIE; YBAKEHUE K OKPYXKAIOUIUM (YJalUMCs, YIUTENsIM, POAUTENSIM U Ap.) — YMETh CIyIIaTh U CIbIIIATh MapTHEpA,
MPU3HABATh MPaBO KaXKJOTO Ha COOCTBEHHOE MHEHHWE, MPUHUMATh PEIICHUS C YYETOM IIO3MIIMH BCEX YYAaCTHMKOB; YYBCTBO IPEKPACHOTO U
ACTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB M MX MPEBPALICHUI; CAMOYBAKEHHE U SMOLMOHAIBHO-TIOJIOKUTEIBHOE OTHOLIEHUE K
cebe;

MPU3HABATh: IEHHOCTh 3/I0POBbs (CBOETO M JPYTUX JIOJIEH); HEOOXOAMMOCTh CaMOBBIPKEHUS, CaMOpEaIU3aliy, COIHATLHOTO TMPU3HAHMUS,
OCO3HAaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTb) K CAMOCTOSITEIbHBIM TOCTYIIKAM U I€UCTBUSAM, OTBETCTBEHHOCTD 32 UX PE3YJIbTAaTHI,

TOTOBHOCTD (MJIM HETOTOBHOCTB) OTKPBITO BHIPAXKAaTh U OTCTAUBATh CBOIO MO3UIIMIO0 U KPUTUYHO OTHOCHTHCS K CBOMM MOCTYIKAaM; MPOSBIATH:
9KOJIOTUYECKOE CO3HAHUE; TOOPOKENaTeTbHOCTh, TOBEPHE U BHUMATEILHOCTH K JIFOJIM, TOTOBHOCTh K COTPYIHHYECTBY H JAPYkKO€, OKa3aHUIO TTOMOIIH
TeM, KTO B Hel HYyXAaeTcs; 0000IIEeHHbIH, yCTONYMBBINA 1 H30MpATENbHBIN MO3HABATEIbHBIA MHTEPEC, MHULIMATUBY U JTF0O03HATEIHHOCTh B U3YUEHUU
MHpa BEUIECTB U PEaKIIN;

LEJIEYCTPEMIIEHHOCTh M1 HACTOMYMBOCTh B JOCTHKEHUU 1€JI€H, TOTOBHOCTD K MPEOI0JCHUIO TPYIHOCTEH;

yOeXJICHHOCTh B BO3MOXKHOCTH TO3HAHUS TPUPOABI, HEOOXOAMMOCTH PAa3yMHOTO HCIOIB30BAHUS JOCTHKCHUM HAyKH U TEXHOJIOTHH IS
pa3BUTHS OOIIECTBA;

yYMETb: YCTaHABIMBATh CBSA3b MEXKIY IENbI0 U3YYCHUS XUMUU U T€M, JUISl YeT0 OHA OCYIIECTBIAECTCS (MOTHBAMH ); BBIIOIHITh KOPPUTUPYIOIIYIO
CaMOOIICHKY, 3aKIIOYAIOIIYI0CcS B KOHTPOJE 3a MPOIECCOM M3YYCHHS] XMMHHM M BHECEHUU HEOOXOTUMBIX KOPPEKTHBOB, COOTBETCTBYIOUIUX JTaraM H
croco0aM M3y4YeHus Kypca XUMHH,

BBITIOJIHATh PETPOCIIEKTUBHYIO CaMOOILICHKY, 3aKIIOYAIOIIYIOCS B OLIEHKE Mpollecca M pe3yibTaTa U3ydyeHUs] Kypca XMMUU OCHOBHOMW IIKOJIBI,
MOABEACHUU UTOTOB HA OCHOBE COOTHECEHHUSI 1IeJIel U PE3YJIbTATOB;



CTPOUTD KU3HECHHBIC M MPOPECCUOHAIBHBIC TUTAHBI C YIETOM KOHKPETHBIX COLMAIbHO-UCTOPUUYECKUX, TMOJUTHYECKUX U YIKOHOMHYECKHUX
YCJIOBUI;

0CO3HaBaTh COOCTBEHHBIC IIEHHOCTH M COOTBETCTBUE WX MPUHUMAEMbBIM B KU3HH PEIICHUSIM;

BECTH JIMAJIOT HAa OCHOBE PABHOIIPABHBIX OTHOIIECHUI M B3aMMHOTO YBAKCHHSI,

BBIJICJISITH HPABCTBEHHBIN aCTICKT MOBEJCHUS U COOTHOCUTH MTOCTYIKH (CBOM U JPYTHX JIFOJICH) U COOBITHS C IPUHATBIMA 3THYECKMMH HOPMaMH,

B IIpeiesiaX CBOMX BO3MOXXHOCTEH MPOTUBOICHCTBOBATH JCUCTBUSM U BIUSHUSAM, IPEICTABIISIFOIINM YIPO3Y KU3HH, 3JI0POBBIO B 6€30MacHOCTH
JIMYHOCTH M OOIIIECTBA.

IIpenmeTHbIe pe3ybTAThI 00yUeHUs

Yyauuiics 10JIKE€H YMETh:

HCIIOJIB30BaTh IIPU XapaKTEPUCTUKE ITPEBPAIICHUM BELIECTB IMOHATHS: «XUMUYECKas PEAKLHs», «PEAKIUU COCIUHECHUS», «PEAKIUU PA3IOKEHUD,
«peaKkyu 0OMEHay», «peaklu 3aMELCHUS», «PEaKLUU

HEUTpaIu3auumny, «IK30TEPMUUECKUE PEAKLIUN», «QHOTEPMUYECKHE

peakuuny», «o0paTUMble peaklUh», «HEoOpaTHUMbIe pPEeaKIUM», «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PpEAKIUM», «TOMOICHHBIE pPEaKLUN»,
«TETEPOTCHHBIC PEAKIUN», KATATUTHUECKHE PEAKINN», «HEKATAINTUYECKUE PEaKIUN», «TEIIoBOi 3((EeKT XWMHUYECKOW peaKIHmu»,«CKOPOCTh
XUMHUYECKON PEaKLUN», «KaTaIU3aTop»;

XapaKTepu30BaTh XMMHUYECKHE 3JIEMEHThl 1—3 ro mepuonoB mnoux mnonoxeHutro B Ilepuonmueckoil cucteme xumuueckux snemeHToB/[. U.
MenieneeBa: XUMHUYECKUH 3HAK, TOPSAIKOBBIN HOMEp, IEPUO/,IPYIIA, TOArPYIINA, OTHOCUTEIbHAs aTOMHAs Macca, CTpOeHHE aToMa (3apsi sipa, YUCIIo
IIPOTOHOB U HEHUTPOHOB B A1pe, 001Iee YNCI0IEKTPOHOB, paclpeeeHUue JIEKTPOHOB 0 AIEKTPOHHBIM CJIOSIM,IIPOCTOE BEIIECTBO, GopMyJia, Ha3BaHUE
Y THII BBICIIETO OKCHJIaW THIPOKCHA, JIETYUero BOJIOPOTHOTO COeTUHEHNUs (U1 HEMETAJIOB));

XapaKTepu30BaTh 00IME XUMUYECKHE CBONCTBA aM(POTEPHBIXOKCHJIOB U THJIPOKCHJIOB;

MPUBOJUTh TMPUMEPHI PEAKIUI, MNOATBEPXKIAIOUMX XUMHUYECKHECBOMCTBAa aM(pOTEpHBIX OKCHUJIOB W TUAPOKCUIOB;1aBaTh XapaKTEPUCTUKY
XMMHUYECKHUX PeaKIii 110 YUCITy U COCTaBY UCXOAHBIX BEIECTB U MPOAYKTOB PEaKIMU; TeIIoBOMY 3 deKry;

HAIIpaBJICHUIO IIPOTEKAaHUS PEaKIUU; U3MEHEHUIO CTEIEHEW OKHUCICHHUS DJIEMEHTOB; arperaTHOMY COCTOSHUIO HCXOJHBIX BEILIECTB; Y4YacCTHUIO
KaTaJIn3aTopa;

OOBSICHATh M MPUBOAUTH NMPUMEPHI BIUSAHUSA HEKOTOPBIX (PaKTOPOB (IPUPO/A pearnpyrolIMX BeleCTB, KOHIIEHTPALUs BELIECTB, /aBJICHNUE,
TeMIIepaTypa, KaTaau3aTop, MOBEPXHOCTh COIPUKOCHOBEHUSPEArHPYIOLINX BEUIECTB) HA CKOPOCTh XUMHUYECKUX PEAKIIHiA;

HAOJI0AaTh U ONMCHIBATh YPABHEHUS PEAKLIUN MEXIY BEIIECTBAMU C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) S3bIKAU S3bIKa
XUMUU;IIPOBOJAUTD OIIBITHI, [IOATBEPKAAIOIINE XUMUIECKUE CBOMCTBA

aM(OTEpHBIX OKCHJIOB U THIPOKCU/IOB; 3aBUCHMOCTb CKOPOCTH XMMHYECKON pEaKIUH OT pa3IHyHbIX (PaKTOPOB (MPHPOJIa pearupyronuXBelIecTB,
KOHLIEHTpALUs BEIIECTB, JaBICHNUE, TEMIIEPATypa, KaTalu3aTop, IOBEPXHOCTh CONPUKOCHOBEHUS PEArNpPYIOIINX BEILIECTB).

UCIIOJIB30BAaTh IIPU XapaKTEPUCTUKE METAIIIOB U UX COCIUHEHUN

MOHATHSL: «METAJUIBI», «PsIi AKTUBHOCTU METAJIOBY, «IIEJIOYHBIE METAIUIBI», «ILEJTOYHO3EMEIbHBIE METAJUIbIY, UCIIONIb30BaTh UX MPU
XapaKTEPUCTUKE METAJIIOB;

J1aBaTh XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-METAUIOB (IIEIOYHBIX METAJJIOB, MArHUs, KalbLUs, aFOMHUHMSA, JKeJe3a) MO MXIOJOKEHHUIO B
Ilepuoanueckoit cucreme xumuueckux 3nemeHToB/l. M. MenaeneeBa (XMMUYECKHI 3HAK, MOPSAKOBBIA HOMEpP, MEPUOJ, Ipylna, NOArpyIIa,



OTHOCHUTEJIbHAsI aTOMHas Macca, CTpoeHHeaTroMa (3aps] s]pa, YUCJIO NMPOTOHOB M HEHUTPOHOB B sJpe, OOLIEEUUCIIO 3JIEKTPOHOB, paclpe/ieleHue
3JIEKTPOHOB M0 3JIEKTPOHHBIMCIIONM), IIPOCTOE BELIECTBO, (hOpMYJIa, HA3BaHUE U THUII BBICIIETOOKCUAA U THIPOKCHUIA);

Ha3bIBaTh COCAUMHCHUA MCTAJIJIOB U COCTAaBJIATHh UX q)OpMYHbI IIOHA3BaHHIO,

XapaKTepu30BaTh CTPOCHUE, O0IIHMe PU3NIECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIJIOB;

OOBSICHATh 3aBUCHUMOCTb CBOMCTB (MJIM IpelCKa3blBaThb CBOMCTBA) XUMHUYECKUX 3JIEMEHTOB-METAIIOB (paauyc, MeTaJUIMYeCKHe CBOMCTBA
3JIEMEHTOB, OKHMCIHTEIbHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA 3JEMEHTOB) W 00pa3yeMbIX MMM COCIMHEHHH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX
OKCHJOB U THUAPOKCHJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT mosoxeHus B [lepuoanueckoil cucreme xumuyeckux snementos JI. M.
Menneneena;

OIKCBIBATH O0IIME XMMUYECKHE CBOWCTBA METAJIOB C TOMOIIBIOECTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUM;

COCTAaBJISITb MOJICKYJISIPDHBIC YPAaBHCHUA pCaKHHﬁ, XapaKTCPUIYIOIUX XUMHYCCKUC CBOMCTBA METAJIOB U UX COCIII/IHGHI/If/'I, a TAKXKCIJICKTPOHHBIC
YpaBHCHUA MPOUECCOB OKUCICHUA-BOCCTAHOBJIICHUS

YpaBHCHHA BHGKTpOHHTHqCCKOﬁ aucconanvii, MOJICKYJIAPHBIC, IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA peaKuHﬁ C YHYaCTHCMOIJICKTPOJIHUTOB;

YCTaHaBJIMBATb NPUYHUHHO-CJICACTBCHHLIC CBA3U MCKAY CTPOCHUCM aToMa, XUMHYECKON CBA3bI0, TUIIOM KpHCTaHHHqCCKOﬁ PEIICTKHU METAJIJIOB U UX
COG[[I/IHeHI/If/'I, ux O6HII/IMI/I (1)I/I3I/I‘IGCKI/IMI/I U XUMHYCCKUMHU CBOﬁCTBaMH;

OIMMCHIBATh XMMHUYECKHE CBOMCTBA IICJIOYHBIX W MICJIIOYHO-3EMCIIbHBIX MCTAJIZIOB, a4 TAKXKE AJIOMHUHHA M XKEJIC3a U UX COGI[I/IHCHI/II;'IC IIOMOIIIBIO
€CTECTBEHHOT'O (PYCCKOI0 MM POJHOI0) SI3bIKA U SI3bIKAXUMUU;

BBIIIOJIHATD, Ha6JHOIIaTI) M OITMCHIBATh XUMHYCCKHI SKCIICPUMCHTIIO paClIO3HABAHUIO BaXXHEHIITNX KaTHOHOB MCTaJIJIOB, THAPOKCHUA NOHOB;

9KCHEPUMEHTAIBHO MCCIEI0BATh CBOMCTBA METAJIJIOB U MX COSIMHEHHH, peIIaTh SKCIepHUMEHTAJIbHBIE 33a4H 110 TeMe «MeTab»;

ONMCHIBATh XUMHYCCKUHN SKCIICPUMCHT C MIOMOMIBIO CCTCCTBECHHOI'O (pYCCKOFO NN pO)IHOFO) A3bIKAa U A3bIKa XUMUHU,

IPOBOJUTH PacyeThl 10 XUMHUECKUM (popMysiaM U ypaBHEHUSMPEAKIIMHA, TPOTEKAIOLINX C yYaCTHEM METANIOB U UX COCMHEHUH.

oOpamiatbes ¢ 1a00paTOPHBIM 000PYIOBAaHHEM M HarpeBaTeIbHBIMU MPUOOPaMH B COOTBETCTBHH C TIPABUIIAMHU TEXHUKH O€3011aCHOCTH;

HaOJIr0/1aTh 32 CBOMCTBAMU METANIOB U UX COCAMHEHUH U ABICHUSAMHU, IPOUCXOISAIUMU C HUMH;

OINMCHIBATh XUMUYECKHI SKCIIEPUMEHT € IIOMOILBIO ECTECTBEHHOT'O (PYCCKOTO UJIM POJIHOTO) A3BIKA U SI3bIKA XUMUM;

JieNaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA.

UCIIOJIb30BaTh MPU XapaKTEPUCTHKE METAJUIOB M HUX COCAMHEHUMIOHATHUSA: «HEMETAIJIbl», «TaJIOTE€Hb», «aJUIOTPOIIHBIE BUAOU3MEHEHUSY,
«OKECTKOCTH BOJIBI», «BPEMEHHAs KECTKOCTh BOJIBI», TIOCTOSIHHAS )KECTKOCTh BOJIBI», «00IIast 5)KECTKOCTh BOIBDY;

JlaBaTh XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB-HEMETAIIJIOB(BOAOPO/Ia, rajJoreHOB, KUCI0pOo/a, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHUS) 10 UX
nojoxkeHnto B llepumoanueckoil cucreme xummuueckux snemMeHToB J[. M. MenpaeneeBa (XMMHYECKUN 3HAK, MOPSAIKOBBI HOMEp, MEpUOJ, TpyIIa,
NOJrpyImna, OTHOCHTEIbHAs aTOMHasMacca, CTPOGHHE aroma (3apsii s[pa, YUCIO NPOTOHOB M HEUTPOHOBB sjpe, oOIlee YHUCIO AIIEKTPOHOB,
pacripesieieHue 3JIEKTPOHOB MO3JIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (hopMysa, Ha3BaHWE WTHII BBICIIETO OKCHIA W THUAPOKCHIA, GopMmylia H
XapakTep JIETy4eroBOAOPOIHOTO COSAUHEHHS);

Ha3bIBaTh COEIMHEHHS HEMETAIIJIOB U COCTABIATH UX (DOPMYJIBIIIO HA3BAHUIO;

XapakTepu30BaTh CTPOCHUE, O0IIMEe (PU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB,;

OOBSICHATh 3aBHCHMOCTb CBOMCTB (MJIM NpeACKa3blBaTh CBOMCTBAa) XMMHUYECKMX 3JEMEHTOB-HEMETAIIOB (paauyc, HeMeTaJUIMYeCKHEeCBOMCTBa
3JIEMEHTOB, OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBAIEMEHTOB) U 00pa3yeMbIX UMU COEIMHEHHUH (KHCIOTHO-OCH-OBHBIECBOWCTBA BBICIIMX



OKCHJIOB ¥ THAPOKCHJIOB, JICTYYHX BOJIOPOIHBIX COSTMHEHUH, OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA) OTHOJIOKEHUS B [leprnoandeckoii cucreme
xuMmudeckux snementoB/l. Y. Menaeneena;

ONUCHIBATh 00IIINE XUMUYECKHUE CBOMCTBA HEMETAJIJIOB C ITOMOIIBbIO €CTECTBEHHOTO (PYCCKOIO UM POAHOTO) SI3bIKA U SI3bIKAXUMUU;

COCTaBJISITh MOJICKYJISIPHBIC YPAaBHEHHS PEAKIUi, XapaKTePU3YIOIMNUX XUMHUYECKUE CBOMCTBA HEMETANIOB M UX COSTUHEHHUH, a TaKKEIJICKTPOHHBIE
YpaBHEHUS MPOIECCOB OKUCIICHUSA-BOCCTAHOBIICHHUSI;

YpaBHEHUS AJICKTPOJIUTUUCCKON AUCCOLMAIINK; MOJICKYJISIPHBIC, TTOJIHBIC U COKPAIIICHHBIC HOHHBIC YPaBHEHUS PEAKIIMHA ¢ YIaCTHEMAJICKTPOIUTOB;

yCTaHaBJIWBATh NPUYUHHO-CIICICTBEHHBIC CBS3H MEXIY CTPOCHUEM aTOMa, XMMHYECKOUW CBSA3bI0, TUIIOM KPUCTAIUTMYECKON PEIIETKH HEMETAIIIOB U
WX COCMHEHUH, NX OOITMMHU (PU3UIECKUMHU U XUMHYECKUMHU CBONCTBAMU;

OMKCHIBATh XMMHYECKHE CBOWCTBA BOJIOPOJA, TAJIOTCHOB, KHUCIOpOJa, Cepbl, a3oTra, (ocdopa, rpadura, amMaza, KpEMHUS M MX COSIUHEHUU C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU POIHOTO) SI3bIKAU S3bIKA XUMHUH;

OTHCHIBATh CIIOCOOBI YCTPAHEHHU S )KECTKOCTH BOJIBI U BHIMOIHITHCOOTBETCTBYIOUINI UM XUMHUECKUNA SKCIIEPUMEHT;

BBITIOJTHSATE, HAOIIOATh M ONTUCHIBATH XUMHYCCKHIA SKCTICPUMEHTIIO PACTIO3HABAHWIO MOHOB BOJIOPOA M aMMOHUS, CyIb(har-, KapOoHaT-, CUITHKAT-,
docdar-, xsmopua-, 6pOMuUI-, HOTUA-UOHOB;

HKCIIEPUMEHTAIILHO MCCIIEIOBATh CBOMCTBA METAJIOB U MX COSIMHEHHH, pelIaTh SKCIIEpUMEHTANIbHBIE 3a/1a4uH 110 TeMe «HemeTtamiby;

OIHMCHIBATH XUMUYICCKUH KCTICPUMEHT C ITOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOJIMTH PACUETHI IO XUMHUYESCKHM (DOPMYJIaM U ypaBHEHUSMPEAKIIHHA, TPOTEKAIONIUX C YIaCTHEM HEMETAIJIOB U MX COCTUHCHHIA.

HaOJI0/IaTh 32 CBOMCTBAMH HEMETAIJIOB M UX COCTMHCHUH U SIBJICHUSIMU, TIPOUCXOISIIIIAMU C HUMU;

MertanpeameTHbie pe3yJbTaTbl 00y4eHHs
VYyamuics J0JKEH yMeTh:

OIpPEaACIATh LC/Ib y‘lG6HOI\/JI ACATCIIBHOCTHU C MOMOIINBIO YYHUTCIAN CaMOCTOATCIbHO, HCKAaTh CPEACTBA €€ OCYIICCTBIICHHA, pa60Ta${ MoIJia”Hy, CBEPATH
CBOH JICHICTBHUS C IIEIIBIO U npu H606XOI[I/IMOCTI/I HCIIPABJIATH OIIIMOKH C MMOMOIIBIO YUYHUTECIIA U CAMOCTOATCIIBHO,

COCTaBJIAITh AHHOTALUIO TEKCTA,
CO3/1aBaTh MOJIENIU C BBIJECJICHUEM CYILECTBEHHbIX XapaKTePUCTUKOOBEKTA U MPeJICTaBIEHHEM MX B IPOCTPAHCTBEHHO-TpapuUecKon UM 3HAKOBO-
CUMBOJIMYECKOH (hopme;

OTIpeAeNATh BUABI Kilaccu(ukanyu (€CTECTBEHHYIO U UCKYCCTBEHHYIO);
OCYIIECTBIISITh MPSIMOE IETYKTUBHOE JOKA3aTEeNbCTBO.

paboTaTh MO COCTABIIEHHOMY IUIaHy, MUCIOJb3ysl Hapsly ¢ OCHOBHBIMHU U JIONOJHUTENIbHBIE CPEACTBA (CIIPaBOUHYIO JINTEPATYPY, CIOKHbIE TPUOOPHI,

cpeactea UKT);

C MIOMOILIBIO YUUTENSI OTOMPATh AJIsl pelieHus] y4eOHbIX 3a/1a4 He0OXOIMMBbIE CI0BAPH, SHLIUKIIONEINH, CIIPABOUYHUKH, AIEKTPOHHBICANCKY;

COIOCTABJIATh U OTOMpaTh MH(OPMAIMIO, MOJYUYEHHYIO M3 Pa3IMYHBIX MCTOYHHUKOB (CIIOBApH, SHIUKIONEIUH, CIPABOYHHUKH, SJIEKTPOHHBIE

IUCKH, ceTb HTepHeT);

MPEJCTaBIATh HH(POPMAIIMIO B BUJIE TaOJIUI], CXEM, OTOPHOTOKOHCIIEKTA, B TOM YHuciie ¢ npuMeHenueM cpeacts UKT;

0(opMIIATH CBOM MBICTH B YCTHOM M MUCBMEHHOH PEeYH C YUETOMCBOMX YUEOHBIX M )KM3HEHHBIX PEUEBBIX CUTYyallMil, B TOM YHUCIIE C
npumenenueM cpencts UKT;

COCTaBJIATh PELEH3UIO HA TEKCT;



OCYILIECTBIIATH J10Ka3aTE€IbCTBO OT IIPOTUBHOIO.

OTIpeEIATh, UCXO0IS U3 YUeOHOM 3a1auu, HeOOX0IMMOCTh UCIIOJIL30BAaHUS HAOIIOACHUS WM SKCIIEPUMEHTA.

OpraHM30BBIBATH yueOHOE B3aMMOJEWUCTBUE B rpymnme (pacrpeneisTh poJu, JAOrOoBapHUBaThCs APYr C JIPYroM U T. A.); MPeIBUIETh
(MIpOrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;

MMOHUMATh IIPUYUHBI CBOETO HEYCIIeXa U HaXOJUTh CLIOCOOBI BBIXO/IAa U3 3TOM CUTYaIlUU;

B JIMAJIOTe C YYUTEJIEM YYUThCS BbIpadaThIBaTh KPUTEPUHU OLIEHKH U OMPEAENSATh CTENEeHb YCHEIIHOCTH BBIIOJHEHHUS CBOEH pabOThl U pabOThI
BCEX, UCXO/I U3 UMEIOLUXCSI KPUTEPHEB, COBEPIICHCTBOBATh KPUTEPUH OLIEHKU U MOJIH30BATHCS UMU B XOJI€ OLIEHKU M CAMOOIICHKHU;

OTCTauBaTh CBOIO TOUKY 3PEHUs, apTyMEHTUPYS €€;

MOATBEPKIAaTh ApTyMEHTHI (paKTaMu;

KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh APYTHUX, IBITATHCS MPUHUMATH JIPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATH pedepar Mo onpeaesieHHON (opMe; OCYIIECTBIIATH KOCBEHHOE Pa3AeIUTEIbHOE T0OKA3aTEIbCTBO.

Coaep:xanue y4yeOHOro Kypca

BBenenune. O0masi XapakTepuCTHKA XHUMHMYECKHX JJIEMEHTOB M XUMH4YecKHX peakumid. Ilepmoamueckuii 3akon u Ilepuogmueckas
cucreMa xumuiecknx 3j1emeHToB /[. U. MengeneeBa (114)

XapakTepucTuKa 3JIeMeHTa Mo ero nojoxkenuto B Ilepuonnueckoit cucreme xumudeckux snemeHToB /. . MenneneeBa. CBOICTBA OKCHJIOB,
KHCJIOT, OCHOBAaHUH U COJIEH B CBETE TEOPHH DJICKTPOIUTHUCCKON JUCCOIMAIIMN U OKUCIECHUS-BOCCTAHOBIEHUS. [[OHITHE O MEPEXOMHBIX IJIEMEHTAX.
AmdotepHocTs. ['eHeTnueckuii psig mepexogHoro siemenTta. [lepuogmueckuii 3akoH u Ilepmomnueckas cuctema Xumudeckux snemeHToB [I. .
Menneneesna.

XuMudeckasi OpraHu3aliis >KMBOU U HeKUBOU MPUPOIBbI. XUMUYECKHI COCTaB sAApa, MAHTHUHU U 3€MHOM KOpbl. XUMHUYECKHE DJIIEMEHTHI B KJIeTKaxX
KUBBIX OpPraHu3MoB. Makpo- U MHKpodJieMeHThl. OOO0OIIeHHEe CBEACHHN O XMMHYECKHX peaknusax. Kiaccudukanus XUMHUYECKHX pPEaKIuid o
pa3IMYHBIM MPU3HAKAM: «UHCJIO M COCTaB PEarupyrolux U o0pa3yloIIUXCs BEHIECTBY, «TEMI0BOU d(PQeKT», «HampaBiIeHHE», «U3MEHEHHE CTETeHen
OKHCJIEHHUS 3JIEMEHTOB, 00Pa3yIOIIUX pearupyrollne BeecTBay, «pa3ay, «MCIoib30BaHue KaTtanu3aTopay. [loHsTHe 0 CKOPOCTH XUMUYECKON PEAKITHH.
@DaxTophl, BIUAIONIME HA CKOPOCTh XMUMHUYECKUX peakuuii. Karammzatopel u katanus. MHruburopsl. AHTHOKCHIAHTHL. JlemoHCTpanuu. Paznuunbie
dopmer tabummnel J[. M. MenneneeBa. Mojenu aTtoMoB 3jeMeHTOB 1—3-ro mepnomoB. Mojelb CTpOSHHUS 3eMHOro mapa (IMOoNepeyHblid pa3pes).
3aBUCHUMOCTh CKOPOCTH XMMUYECKOW peaklMd OT MPUPOJbl PEArupPYyIOIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PeaklUd OT KOHIEHTPAaLU
pearupyronuyx BemeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT TUIOMIAAN COTPUKOCHOBEHHS PEArdpYIONIUX BEIIECTB («KHUIISIIUN CIIOW).
3aBUCHUMOCTh CKOPOCTH XMMUYECKOW peaklMd OT TEMIEPATYPhl PEarupyrolux BEUIeCTB. | OMOT€HHBIA U T€TePOreHHbIN KaTanu3bl. GepMeHTaTUBHBII
katanu3. MTarubuposanue.

JlaGoparopHblie onbIThl. 1. [lonydeHne rugpokcHuia NUHKA U UCCIEAOBAaHUE €ro CBOMCTB. 2. MoaenupoBanue noctpoenus [lepuoanueckoit
cucteMbl xumudeckux snemeHToB JI. M. Menneneena. 3. 3amenieHue xene3oM Meaud B pacTBope cyiabdara meau (II). 4. 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peakliuy OT MPUPOJIbl pearupyroluX BEIECTB Ha MPUMEPE B3aUMOACHCTBUS KUCIOT ¢ METaJUIaMH. 5. 3aBUCUMOCTb CKOPOCTH XUMHUY €CKOM
peaKuu OT KOHIIEHTPAIMK pearupyrolux BEeUIeCTB Ha MPUMEpe B3aUMOJICHCTBUS IIMHKA C COJITHOM KMCIOTOW pa3iMYHOM KOHIEHTpauuu. 6.



3aBUCHMOCTb CKOPOCTHM XHMMHUYECKOW pEaKIUU OT IUIOIIAJU COINPUKOCHOBEHUS pPEarupyrollnx BemecTB. 7. MoJIenupoBaHUE «KHUIIAIIETO CIOS». 8.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklMyU OT TEMIEPATyphbl pearupymroyx BEIECTB Ha puMepe B3auMmozeicteus okcuaa meau (1I) ¢ pacrBopom
CEPHOM KHUCIIOTHI Pa3IMYHON Temmeparypsl. 9. PaznokeHue nmepokcuaa Bogopoaa ¢ moMonisio okcuaa mapranna (IV) m karanassl. 10. O6HapyxeHue
KaTaja3bl B HEKOTOPBIX NUIIEBbIX NpoaykTax. 11. IHrubupoBanue B3auMoICHCTBUS KUCIOT C METAINIAMU YPOTPOIIMHOM.

Tema 1. Metasuisbl (144)

[Tonoxenne meramioB B [lepuoanueckoil cucreme xumuueckux annemeHToB /. 1. MenaeneeBa. Metanueckas KpUCTAIIMYECKAsl PELIETKA U
MeTaJuIn4YecKas XuMuueckas cBsi3b. O0mue ¢puszndyeckue cBoiictBa MetayuioB. CIijiaBbl, UX CBOIMCTBA U 3HAYCHHE. XMMHUECKUE CBOWCTBA METAJIJIOB KaK
BOCCTAaHOBUTEJICH, a TAKKE B CBETE UX MOJIOKEHUS B ANEKTPOXUMHUUYECKOM psAy HalpsbkeHuid MetauioB. Kopposust MeTamioB u criocoObl 00pbObI ¢ HEH.
Metamnel B ipupoje. O6mue crocoObl ux monydeHus. OOmas XxapakTepUCTUKA MISTOYHBIX METauIoB. MeTaiuiel B nipupone. OOmme crmocoOsl ux
nonydyeHusi. Crpoenue atomoB. lllenoynsie MeTanabl — mpocThie BelecTBa. BaxkHeile coequHeHns EI0YHbIX METAJIJIOB — OKCHJIbI, THIPOKCUIBI U
comu (XJopuabl, KapOoHaThl, Cynb(haThl, HUTPAThl), UX CBOICTBA M NpUMEHEHHWE B HapogHOM Xxo3saicTBe. Kanmitneie ynobpenus. OOmias
XapaKTepUCTHKA 3J1eMeHTOB IiaBHON noarpynmnsl Il rpynnel. Ctpoenue atomos. lllenouHno3emenbHble MeTaIbl — IMPOCThIE BellecTBa. BakHelmme
COEMHEHUS 11EeJI0YHO3EMEeNbHBIX METAIIJIOB — OKCHJIbI, THAPOKCHUIBI M COJU (XJIOpUIbI, KapOOHATHI, HUTPATHI, CylbdaTsl, hocdarsl), UX CBOWCTBA U
IpPUMEHEHHE B HApOJHOM Xo3siicTBe. AmomuHuii. CTpoeHue aroma, (U3MYECKHEe M XMMHUYECKHE CBOMCTBa HpocToro BemiectBa. CoequHEHUs
ATIOMHUHHS — OKCHUJ M TUAPOKCUI, X aMdoTepHbIi xapakTep. Baxkueimume conu amomunus. [Ipumenenue amoMuHus U ero coeauHeHui. JKeneso.
Crpoenne aroma, GU3NIECKHE U XUMUYECKHE CBOMCTBA MPOCTOro BemiecTBa. [ enernueckue psaapl Fe2+ u Fe3+. Baxueitmue comu xenesza. 3HaueHue
JKeJe3a U ero COeUHEHUN Il IPUPO/Ibl U HAPOJHOTO XO3sICTBA.

JdemoncTpanun. OOpasibl IIETOYHBIX U IIEIOYHO3EMENbHbIX MeTaioB. OOpa3ibl ciiiaBoB. B3anMopeiicTBue HATpus, JIMTUS U KaJbLUs C
BOJI0W. B3auMoieiicTBIEe HATPHS M MarHus ¢ KUCJIOpoioM. B3aumoeiicTBue metayuioB ¢ Hemetaiutamu. [lonyuenue ruapokcunos xkenesa (11) u (111).

JlabopaTopubie onbIThl. 12. B3amMopeiicTBHe pacTBOPOB KHUCIOT M coieid ¢ Metamamu. 13. O3HakomiieHWE ¢ pynamu kenesa. 14.
OxkpaiuBaHue MJIaMeHU COJSIMU IIEIOYHBIX MeTaJIoB. 15. B3auMopeiicTBue kanbius ¢ Bojgoi. 16. [Tonydenne rugpokcuaa KajablMs U UCCIEI0BAHUE
ero cBoiicts. 17. [lonydyeHune rugpokcua allOMUHKS U UCClleZloBaHNE ero cBOMCTB. 18. B3aumoneiicTBue xenesa ¢ coistHoi kucnotoi. 19. [lonyuenue
ruapokcuos xenesa (1) u (1) u u3ydenue ux cBOMCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTa/LUIOB U UX coequHenuni (14)

Pemrenue sxcriepuMeHTaIbHBIX 33/1a4 Ha paClIO3HABAHKE U MOJIYYEHUE COEJUHEHU METaJIOB.

Tema 3. Hemeramibl (244)

OOmrast xapakTepuCTHKa HEMETaJUIOB: mojoxkeHue B Ilepuoanueckoir cucreme xumuueckux snemeHToB J[. M. MenneneeBa, ocoOeHHOCTH
CTPOEHHUSI aTOMOB, 3JIEKTpoOTpHUIaTeNbHOCTh (D0) Kak Mepa «HeMmeTamudHoCTHY, psaa 0. Kpucrammmdyeckoe CTpoeHHe HEMETAJIOB — MPOCTHIX
BeniecTB. Amutotponus. duznueckrue cBOMCTBa HeMETAIIOB. OTHOCUTENBHOCTh OHATUH «METal» U «HeMeTau». Bogopon. Ilonoxenue Bogopoaa B
[Tepuoanueckoii cucteme xumudeckux aeMeHToB [[. . MenneneeBa. CTpoeHne aTomMa U MOJIEKYJibl. DU3HYECKUE U XUMUUYECKHE CBOMCTBA BOJOPO/A,
€ro noyiyueHue u npumeHenue. Bona. Ctpoenne monekyinbl. Bogopoanas xumudeckas cBa3b. Pu3nueckue cBOMCTBA BOJbl. AHOMAaJIMK CBOMCTB BOJBI.
I'unpodunsubie n runpodobHBIE BemecTBa. XUMUYECKHe CBOMCTBa Bojbl. KpyroBopoT Boasl B mpuposae. Bomgoouncrtka. Aspanusi Boabl. beIToBbIE
¢bunbTpsl. MuHepanbHble BOJABL. JMCTHIUIMpOBaHHAs BOJA, €€ IMoJiyueHHe W mnpuMmeHeHue. OOmas xapakTepucTHka rajsoreHoB. CTpoeHHE aTOMOB.
[IpocTeie BelecTBa 1 OCHOBHBIE COEIMHEHHS TaIOr€HOB, UX cBoicTBa. KpaTkue cBeneHus o xyope, opome, prope u nojae. [IpumeneHue raaroreHoB U UxX
coequHeHNH B HapogHoM xo3siiicTBe. Cepa. CTpoeHHe aTroma, aJuTIOTPOITUsI, CBOMCTBA U MpUMeHeHue pomondeckoit cepbl. Oxcuasl cepsl (IV) u (VI), ux
MOJy4YeHHUE, CBOMCTBA U NpuMeHeHue. CepHasi KUCI0oTa U €€ COJIM, UX NMPUMEHEHUE B HApOJHOM XO03siiicTBE. [IpOM3BOACTBO CEpHOM KHUCIOTHI. A30T.



Crtpoenue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BellecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA, MOTy4YeHHe U mpuMeHenue. Colin aMMOHHUSI, UX CBOICTBA U
npumenenne. Oxcuapl azora (1) u (IV). AsorHas kuciora, ee CBOWCTBa W NpUMEHEHHE. HUTpaThl ¥ HUTPUTHI, MpolieMa HMX COACp)KaHUS B
CEJIbCKOXO3SUCTBEHHONW MpOoAayKIuu. A3oTHble ynoOpenus. Pocdop. CTpoeHue aroma, auioTpomusi, cBoiicTBa Oenoro u kpacHoro ¢ocdopa, ux
npuMmenenne. OcHoBHbBIE coequHeHus: okcua hocdopa (V) u opropochopras kuciota, pocharer. Dochopusie ynodpenus. Yriepoa. CtpoeHue atoma,
aJuIoTponus, cBoricTBa Moaudukanuid, mpumenenue. Okcuapl yraeponaa (I1) u (IV), ux cBoiictBa n npumenenre. KapOoHaTsl: KalbIUT, COJA, MOTAII, UX
3HAUEHHUE B IIPUPOJE U KU3HM uenoBeka. Kpemuuii. CTpoeHue aroma, KpUCTaJUIMUECKUN KPEMHUH, €ro cBoiicTBa U npuMeHeHue. Okenp kpemuus (1V),
€ro NpUpOJHBbIE pa3HOBUAHOCTH. CunMkaThl. 3HAYCHHE COCAMHEHMH KpEeMHHUS B JKUBOM M HexuBoil mnpupone. I[lonsitue o cuiIMKaTHOU
POMBIIIICHHOCTH. JleMoHcTparuu. O0pasipl TajJoreHOB — MPOCTHIX BelIecTB. B3aumoieiicTBre raloreHoB ¢ HaTpHeM, C allOMUHUEM. BeiTecHeHue
XJIOpoM OpoMa WM HOJAa M3 pacTBOPOB HUX coiedl. B3aumoneicTBue cepbl ¢ MeTallaMH, BOAOPOIOM M KHUCIOpoJIoM. Bsaumopeiictue
KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C Me/bI0. [loromnenne yriaemM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHOBIIEHNE MEH U3 €€ OKCHAA YTIIEM.
OOpasupl MPUPOAHBIX COSAMHEHMH XJopa, cepbl, docdopa, yriepona, kpemHus. OOpa3ibl BaKHEHIIMX I HAPOJHOTO XO34WCTBa CyIb(aToB,
HUTPATOB, KapOoHaTOB, (hocaroB. OOpa3Lbl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabopaTopublie onbIThl. 20. [lonydyenne u pacrnoznaBanue Bojopoja. 21. MccienoBanue moBepXHOCTHOTO HATSKEHMs BOAbL. 22. PacTBopenue
MepMaHraHaTa Kajus WIH MEIHOTro Kyrmopoca B Boje. 23. I'maparaius o6e3BoxkerHoro cynbdarta meau (I1). 24. 3roToBieHne THIICOBOTO OTIICYaTKa.
25. O3HaKOMIICHHE C KOJUIEKIHEH OBITOBBIX (HIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MUHEPAIbHOM BOnbL. 27. KauecTBeHHas: peakius Ha TaloreHu
nonbl. 28. [ToydeHnue u pacno3HaBanue kuciopona. 29. 'openue cepbl Ha Bo3myxe u B kuciopoje. 30. CoiicTBa pa30aBIeHHONW CepHOM KUCIOTHL. 31.
W3yuyenue cBoiictB ammuaka. 32. Pacmo3naBanue coneii ammonusi. 33. CBoiicTBa pasz0aBieHHOW a30THOM kucnotel. 34. BsaumopeiictBue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meablo. 35. ['openue dochopa Ha Bo3ayxe u B kucinopoe. 36. PacnosnaBanue pocdaros. 37. 'openue yris B
kuciopoae. 38. IlomydyeHue yronbHOM KHCIOTBI M u3ydeHue ee cBoicTB. 39. Ilepexon kapOGonatoB B ruapokapOonaTsl. 40. Paznoxenue
rupokapOonara HaTpus. 41. [lomyyeHne KpeMHEBON KUCIOTHI U U3YUYEHUE €€ CBOUCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeTUHeHUI HeMeTa/I0B (34)

Pemenue skcniepuMeHTalIbHBIX 3a7a4 1o Teme «Iloarpymnmna ragoreHosy. 2. Penienne skcniepuMeHTanbHbIX 3a1a4 1o teme «lloarpymmna kucioponay. 3.
Pemenune skcriepuMeHTanbHBIX 3a1a4 1o Teme «lloarpymma azota». 4. PemeHue skcriepuMeHTanbHBIX 3amad 1mo teme «[loxrpymma yriepoma». 5.
[Tonmyyenue, cobupaHue U pacro3HaBaHUE I'a30B.

Kpartkue cBeieHus 00 OpraHu4ecKux coeJMHEeHUAX 4 4

Yrunesonmop o nsl. Heopranudeckne u opraHudecKre BemiecTBa. Y TIIEBOIOPOIBL. MeTaH, 3TaH, MPOonaH Kak MpeelbHbIe YTIECBOJOPOIbI.
OTWIIeH M aleTWJIeH KaK HeIpeJesibHble (HEHACHIIIEHHBIE) YIIeBOJOPObl. ['opeHue yrieBoaopoaoB. KauecTBeHHble peaklMM Ha HeENpeelbHbIe
coenuHeHus. Peakius nermapupoBanus. Kuciopoaconepxamme opraHMdecKie COSAWH € H M 5. DTHIOBBIM CIUPT, €r0 MOIy4YeHUE, TPUMEHEHHE |
¢uznonornueckoe zaerctBue. TpexaToMHbI cnupT riauinepuH. KadecTBeHHas peakiys Ha MHOTOATOMHBIE CIUPTHL. YKCYCHasl, CTeapuHOBas U
OJICMHOBAs! KMCIIOTHI — TIPEJCTABUTENH Ki1acca KapOOHOBBIX KUCIOT. JKupbl. Mputa.

A3oTcoagepXaumueopraHmudecKHUecoeIHHEeHH 1 AMUHOTpynna. AMUHOKHCIOTEL. AMHHOYKCYCHast Kuciora. benku
(mpoteunsl), uX GYHKIUH B )KUBBIX OpraHn3max. KauecTBeHHbIe peakiiuy Ha OENKH.

JlemoHcTpauuu. Mojenn MoJIeKyJl MeTaHa, 3TaHa, [IpoNaHa, TWIEHA U aleTuieHa. B3aumoseiicTBue sTuneHa ¢ OpoMHON BOJOH U pacTBOPOM
nepMaHranara kaiaus. O01re XuMu4eckue CBOMCTBA KHCIIOT Ha IPUMeEpe YKCYCHOM KUCIOThl. KauecTBeHHas peakiiys HA MHOTOaTOMHBIE CITUPTHI.

JIaGopatopHbie onbIThl. KauecTBeHHBIE peakiny Ha OeNKu.



O0001meHne 3HAHUNA MO XMMHHU 32 KYpc OCHOBHO# mkoJbl. [logroroBka k¥ OI'D Ilepunoauyecknii 3axkon u Ilepuoanueckasi cucrema
xumMuueckux 3jeMmenToB . U. Menaeneena. (84)

DuU3NYECKU CMBICI MOPSIKOBOTO HOMEpPA 3JEMEHTa, HOMEPOB IMEpHUoJa U TPYMHIbl. 3aKOHOMEPHOCTH M3MEHCHHSI CBOWCTB DJIEMEHTOB M HX
COCJIMHEHHH B Mepuojax W Ipynmnax B CBETE MPEICTABICHUN O CTPOCHUHM aTOMOB jieMeHTOB. 3HaueHue [lepuoguueckoro 3akoHa. Buabl XuMu4ecKux
CBSA3€H WM THUIIBI KPUCTALIMYECKUX PEIIETOK. B3aMMOCBSA3b CTPOCHHS M CBOMCTB BemiecTB. Kiaccudukamuss XMMHUYECKUX PEAKIUN MO Pa3TMYHBIM
mpu3HaKaM (YMCJIO U COCTaB PEarupyrolux W oOpa3yroIIUXCsl BEIIECTB; HAJIMYMe TPAaHUILI paszaena ¢a3; TerioBod 3QeKT; u3MeHeHue crerneHei
OKHCJICHUSI aTOMOB; HMCIIOJIb30BAHKME KaTaIU3aToOpa; HAIpaBJICHUE NMpOTEeKaHUs peakiuuu). CKOPOCTh XUMUYECKUX PEaKuid U (aKTOPhI, BIUSIONIHNE Ha
HECE. O6paTI/IMOCTB XUMHUYCCKUX peaKHI/If/’I 158 CHOCO6LI CMCIHICHUA XUMHNYCCKOI'O paBHOBeCI/ISI. HpOCTBIe 1 CJIOKHBIC BEUICCTBA. MGTaHHBI U HEMCTAJLJIBI.
['eHeTnveckue psiapl METaIa, HEMETaUIa U epexoaHoro Metayuia. OKCHUIIBI M TUAPOKCHABI (OCHOBAHMS, KUCIIOTHI, aM(pOTEPHBIE THIPOKCHUIBI), COJIH.
Nx COCTaB, KJIaCCI/I(bI/IKaHI/DI 158 O6IIII/IG XUMHUYCCKUEC CBOﬁCTBa B CBCTC TGOpI/II/I BHCKTpOJH/ITI/ILIeCKOI\/JI aucconualu.

TemMaTH4yecKkoe JIAHMPOBAHME

Ne n/m HaumeHnoBanue pa3aenon KonmaecTro
4acoB
1 Beenenue. OOmas XapakTepuCTUKa XUMHYECKHX dyeMeHToB U | 11
xumuueckux peakuuid. Ilepuogmueckuii 3akoH u Ilepuoanueckas
cucTeMa XxumMuueckux 3yemeHToB 1. . Menpaeneera
2 Mertamibl 14
3 [IpakTukym 1. CBolicTBa METaJIOB U UX COEIMHEHUN 1
4 Hemeramibt 24
S) [TpakTtukym 2. CBOHCTBa COCIMHEHN HEMETAIUIOB 3
6 Kpartkue cBegenust 00 opraHM4eCcKuX COSIMHEHUSIX 4
7 O0600611eHre 3HaHMI IO XMMHH 33 KypC OCHOBHOM mikosbl. [Toaroroska k | 8
ors
Peseps 5
Hroro 70
IoypouHo-TeMaTHYeCcKOEe MJIAHUPOBAHUE
Ne HaumeHoBaHue pa3ieioB U TeM Hcnoan3zoBanue KoaunuecTBoO
n/n 000py10BaHUA 4acoB
Beenenne. O0masi xapaKTepUCTHKA XHMHYECKHX 11
3JIEMEHTOB ¥ XUMHYeCcKHuX peakuuii. [lepuoanyecknid
3akoH u [lepuoanyeckasi cucTeMa XUMHUYECKUX




yemenToB /. . MenaeiieeBa

1-2

XapakTepucTuka XHMHUYECKOro JJIEeMEHTa Ha
OCHOBaHUU ero mnoiyioxkeHus B [lepuonnyeckoit
cucreme J[. 1. Menneneesa

AMpoTEepHBIE OKCUABI U TUAPOKCHIBI

Hatuuk pH

[Tepuonuueckuii 3akon u [lepuoanueckas cucrema
. 1. MenneneeBa B CBETE YYEHHUS O CTPOCHUU
aroMa

XuMudeckass OpraHu3alys >KMBOM M HEKHUBOU
IIPUPOJIBI

Kimaccudukanuss  XUMHYECKMX  peakiuil 1o
Pa3IMYHBIM OCHOBAHUSM

Harunk pH

ITonsatue o CKOpPOCTH XUMHUYECKOU p€aKnuu

[Tpubop JUIS
WJUTIOCTPALIHI
3aBUCHUMOCTH
CKOpPOCTHU
XAMHUYECKOW Peakiuu
OT YCJIOBHIA

KaranmsaTtopst

9-10

O06o00meHe ¥ cucTeMaTu3als 3HaHWK 110 TeMe
«BBenenne. OO0mast XxapakTepUCTUKa XUMHUYECKUX
3JIECMEHTOB u XHUMHYECKHUX peakiuii.
[Iepnonnueckuit 3akoH u lleprnoauyeckas cucrema
XxuMHuJeckux 3neMeHToB . 1. MenaeneeBay»

11

KonTposbHass pabdora mno Teme «BBenenmue.
Oo0mas XapaKTepUCTHKA XHMHUYECKHX
3J1eMEHTOB " XHMHYECKHX peakuuii.
Ilepuoanueckuit 3akon u Ilepuoaumyeckas
cucrema XHMHYECKHX 3J1eMEHTOB
J. 1. MeHaeneeBa»

MeTaaibl

14

12

ITonoxenue 3JIEMEHTOB METaJJIOB B
[Tepuonnueckont cucreme . WM. MenaeneeBa u
OCOOEHHOCTH CTPOCHHS WX aTOMOB. DU3HUECKHe
cBoiicTBa MeTasaoB. CrjiaBEl.




13 XHWMHYECKHE CBOMCTBA METAIIJIOB Jatuuk Hanpsokenust | 1
14 Meramuiel B npupone. OOmme crmocodbl  uxX 1
MOJIy4YEHUs
15 [TonsiTHE O KOPPO3UN METAILIIOB 1
16-17 | OGmas xapakTepucTuka 371eMeHToB |A Tpymnmbl. 2
CoenuHEeHHUs ETOYHBIX METAIIJIOB
18-19 | lemouno3emenbHble  MeTtayuibl.  CoenuHeHus | JlaTumk 2
IEJI0YHO3EMENIbHBIX METAIIJIOB AIIEKTPONPOBOIHOCTH,
MarHuTHasE MeIaika,
npudop JUTS
MOJIy4YEeHHUS Ta30B WIH
annapaTt Kumnmna
20-21 | AmroMuHUM U €r0 COeTUHEHUS 2
22-23 | XKene3o u ero coequHEHUS JlaTauk naBieHHS 2
24 O06001enue 3Hanui 1Mo Teme «MeTamuibhy 1
25 KonTtpoJsabHnas padora no reme «Metanibn 1
IIpakTukym 1 «CBoiicTBa MeTAJJIOB M MX COeIMHEHMII» 1
26 Pemenune  sKkcnepuMEHTaNbHBIX  33Ja4  Ha 1
pacrio3HaBaHME€ M IOJyYeHME  COEAMHEHHH
METaJIOB
HeMmeTtanasl 24
27 OO1m1ast xapaKTepUCTHKA HEMETAJIIOB 1
28 Bonopon 1
29 Bona 1
30 ["anorensr Ammapat s | 1
MIPOBEICHUS
XUMHYECKHUX
npoueccoB (AITXP)
31 CoenuHeHns rajJoreHoB JlaTumk xjopun- | 1
HOHOB
32 Kucnopon 1
33 Cepa, ee ¢puznyeckre 1 XUMHUECKUE CBOICTBA 1
34 CoenuHeHns cepsl Amnmapar s | 1
MIPOBEICHUS

XUMHUUYECKUX peaKUui




(ATIXP)

35 CepHas KUCII0Ta KaK 3JIEKTPOJIUT U €€ COJIU Anmnapar s | 1
MIPOBEICHUS
XUMHUUYECKUX peaKuui
(AITXP), mpubop aus
[IOJIy4YEHUS Ta30B UJIU
anmnapar Kunna
36 Cepnas kucnora Kak okuciauTenb. [lomydeHue u 1
IIPUMEHEHHUE CEPHOM KUCIIOTBI
37 A3OT ¥ ero CBOMCTBa 1
38-39 | AMmuak u ero cBoiictBa. Cojiu aMMOHUS Jlatunk 2
AIIEKTPONPOBOIHOCTH
40 Oxcuppl a3ota. A30THas KUCIOTA KaK 3JEKTPOJIHT, | TepMope3sucTopusii | 1
ee IpUMEHEHUe JATYMK TeMIIepaTyphl,
Jatyuk  pH, naTumk
AIIEKTPOTIPOBOIHOCTH,
anmnapar JUISt
IIPOBEACHUS
XUMHYECKUX PEAKIIHI
(AIIXP)
41 A30THas KUCII0TA KaK OKUCIIUTENb, €€ MojydeHne | JlaTumk HUTpat- | 1
HMOHOB
42 ®ocdop. Coenunenus ¢ochopa. Ilonarue o | aTtuuk 1
dhochopHBIX yIoOpeHUIX AIEKTPONPOBOJHOCTH
43 VYrnepoxn 1
44 Oxcuppl yriepona 1
45 VYrosbHast KUCIOTA U €€ CONU 1
46 Kpemuunit 1
47 CoenuHeHns KpeMHUS 1
48 CuirkaTHas IPOMBIIUIEHHOCTh 1
49 O6061menue no Teme «Hemeramib 1
50 KonTtpoabsHnas pa6ora no reme «Hemeraminbn 1
IIpakTukym 2 «CBoiicTBa coelMHEHHIT HEMeTALI0B)» 3
51 Pemienue skcnepuMEHTANBHBIX 3aady IO TEMeE 1

«[loarpymrma ragoreHoB»




52 Pemienue skcrniepuMEHTaNbHBIX 3a7a4 IO TEMe 1
«IIoarpymnma Kkuciopoaa»
53 [Tonydenue, coOnpanue 1 paco3HABAHKE T'a30B 1
Kparkue cBenennsi 00 OpraHu4ecKHuX cOeIMHEHUIX 4
o4 VYr1eBo10pOIbI 1
55-56 | Kucnoponcoaepxamniue OpPraHu4YeCcKUe 2
COETUHEHUS
o7 A3oTcojepIKalue OpraHuuecKue CoOeIMHEHUS 1
O0001IeHNE 3HAHMI 110 XUMHUH 32 KYPC OCHOBHOM 8
mkoJbl. [loaroroska k OI'I
58 Ilepuonuueckuii 3akoH u llepruoanueckas cucrema 1
J. . MennienneeBa B CBETE€ TEOPUU CTPOCHUSA
aToMa
59 Bunwl XUMHYECKHX cBs3el u THUIBI 1
KPUCTAITTNYECKUX pEIIETOK. BzanmocBssi3b
CTPOCHHMS U CBOMCTB BEILIECTB
60 Knaccudukanus  xumuyeckux  peakuuii 1o | Jatuuk temmeparypsl | 1
pa3nuuHbIM npu3HakaM. CKOpOCTh XMMHUYECKUX | TJIATUHOBBIN
peakuuii
61 Jlucconumanus 31eKTPOIUTOB B BOJIHBIX pacTBopax. | JaTtuuk temnepatypsl | 1
HoHHbIe ypaBHEHUS peaKLIUi MJIaTUHOBBIN
62 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH Jatuuk temmneparypsl | 1
IJIATUHOBBIN
63 Knaccuukanmss w cBoOiCTBA HEOPraHUYECKUX 1
BELIECTB
64-65 | Tpenunr-rectupoBanue 1o Bapuantam [HA 2
MPOLUIBIX JIET U IEMOBEPCUU
66-70 | Pe3zeps 5
IIpakTnuyeckne padoTsl 4
KonTpoabHbie padoTsl 3
Hroro 70
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