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IosicHuTEALHAA 3aNINCKA

Pabouas nporpamma 17151 9 kimacca 00111€00pa30BaTENbHBIX YUPEKICHUI
(0a30BbIll YPOBEHB).
PabGouass mporpamma cocTaBieHa B COOTBETCTBUU ¢ TpeboBanusiMu DenepanbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOI'O 0011ero o0pa3oBaHUsl BTOPOro IMokoJieHus, [IpuMepHON nmporpaMmbl OCHOBHOTO OOLIEr0 0Opa3oBaHUs 110
XUMUHU U aBTOpcKou IIporpammel Kypca xumun it 8-9 kiaccoB 0011e00pa3oBaTeNbHbIX yupexaeHuil (0a3oBbiil yposenb) O.C.
["abpuensna (2011roga). Hacrosimas nporpamma yuyuThiBaeT pekomeHaauuu [IpumepHoil mporpaMMbel 1O XMMHUU JUIsI OCHOBHOM
IIKOJIBI.

Pabouas mporpamma Mo XMMHUU: KOHKPETHU3UPYET MOjokeHUus DYHIaMEHTaJbHOTO s/ipa COAEp)KaHHUs OOY4YEHUS XUMHUHU C
Y4E€TOM MEXIIPEIMETHBIX CBs3€H yUeOHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO LMKJIIA; OMpPEeesieT MOCIeA0BaTEeIbHOCTh U3YUCHHS
EAUHUL] COACpXKaHUs OOyUYEeHHs] XUMUU U (GOPMHUPOBaHUA (pa3BUTHUs) OOIIMX YYEOHBIX U CHEHU(PUUYECKUX MPEAMETHBIX YMEHUN;
JIaeT OPUEHTHUPOBOYHOE pacmpeiesieHue y4eOHOTO BPEMEHH IO pa3/iesiaM U TeMaM Kypca B MOAAJIbHOCTH «HE MEHEe).

CopnepxaHue TpOrpamMMbl HAIpaBiI€HO HAa OCBOCHHME 3HAHMM M Ha OBJIAJICHUE YMEHHUSIMU Ha 0a30BOM YpOBHE, UTO
cootBeTcTByeT (OOpa3zoBarenbHOM mporpamMme MmKoJdbl. OHa BKIIOYAET BCE€ TEMbI, NPEAYyCMOTPEHHbIE (enepaibHbIM
roCy/apCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro o0pa3oBaHUS MO XMUMHHM M aBTOPCKOW IMPOrpamMMoi
y4eOHOTro Kypca.

IIporpamma Kypca «XHMUW» NOCTPOEHA HA OCHOBE CIHUPAIBHOM MOJENH, MPEAYCMATPUBAIOLICH IOCTEIIEHHOE PAa3BUTHE H

er'IY6J'IeHI/Ie TCOPCTUICCKUX HpeI[CTaBJIeHI/Iﬁ IIpu JIMHEMHOM O3HAKOMJICHUM C OMITMPUYCCKHUM MATCPHUATIOM

B npeaMeTax €CTCCTBEHHO-MATCMATUYCCKOro IUKiIa BEAYIIYIO pPOJIb UI'pacT IMO3HaBaTCIbHAA ACATCIBHOCTh U COOTBCTCTBYIOIIHC

€M M03HAaBATEIbHBIC yLI€6HI>I€ JICUCTBUS. B CBsA3M C 3TUM OCHOBHBIMHM LI€JISIMH Oﬁy‘leHI/Iﬂ XUMHH B OCHOBHOM IIKOJIE SIBJISIFOTCS:



1) popmupoBanue y oOyqaronmxcsi yMeHHUsl BUJIETh U MOHUMATh [IEHHOCTh OOpa30BaHUsl, 3HAUMMOCTh XUMHUUYECKOTO 3HAHUS IS
KKJIOTO YeJOBEKa HE3aBUCUMO OT ero Mpo(ecCHOHANbHON MeATeTbHOCTH; YMEHUS pa3inudarh (HakThl M OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOABI, BUACTh WX CBSI3b C KPUTCPUSIMH OIICHOK M CBS3b KPUTEPUEB C OINPEACICHHOW CHUCTEMOW IIEHHOCTEH,
bopMyIUpOBaThH u 000CHOBBIBaTh COOCTBEHHYIO MO3UIIHUIO;
2) dopmupoBaHuEe y 00yJarONUXCs IEIOCTHOTO MPEACTABICHUS O MUPE W POJIM XUMHUHU B CO3JaHUU COBPEMEHHOMW €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA; YMEHUS OOBSACHATh OOBEKTHI U MPOIECCHl OKPYKAIOIEH IeHCTBUTEIbHOCTH — MPUPOJHOM, COLIMATIbHOM,
KYJIbTYPHOM, TEXHUYIECKOU CpeIbl, UCIIOJTBb3YS TUTST 3TOTO XUMUYECKUC 3HAHWSI,
3) npuoOpeTeHue OOyYarOIIUMUCS OIbITa PAa3HOOOpa3HOW NESITEIBHOCTH, MO3HAHWA M CaMOIIO3HAHUS;, KJIIOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITIETEHTHOCTEH), UMEIOIIMX YHUBEPCATLHOE 3HAYCHHUE JIJISl Pa3IMYHBIX BUJOB JIEATEIBHOCTH: pElIeHUs TpooieM,
NPUHATHS PEIICHWA, TOWCKa, aHaiau3a W o0paboTKM WH(pOpMAWH, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPCHHIA,
COTPYIHHYECTBA, 0€30MaCHOTO OOpAIICHUS C BEIIECTBAMU B MTOBCEIHEBHOM JKU3HHU.
3agauamMu u3ydeHus yaeOHOro npeamera « Xumus» B 9 Kiiacce SBISIOTCS:
yueOHbIe: GOPMHUPOBAHNE CUCTEMbI XUMHUYECKHIX 3HAHUHN KaK KOMIIOHCHTa €CTECTBEHHOHAYYHON KapTHHBI MUPA;
pPa3BUBAOIIKE: PA3BUTHE JIUYHOCTH OOYUAIOIINXCS, X UHTEIJIEKTYaIbHOE M HPAaBCTBEHHOE COBEPIIICHCTBOBAaHUE, (popMUpoOBaHHe
Yy HUX TYMaHUCTHYECKUX OTHOIICHUH U SKOJOTHUYECKH I1€JIECO00Pa3HOTO TIOBEICHMSI B OBITY U B TPYIOBOH JCSITCIBHOCTH;
BOCIUTATebHbIE: (opMUpOBaHUE YMEHUN 0€30mMacHOT0 OOpaIeHusl ¢ BEIIECTBAMH, HCIIONIB3YEeMbIMH B TIOBCEAHEBHOMN JKU3HH,
BBIPaOOTKA MOHUMAHHUS OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTUM XUMHUHU, a Takxke (GOPMHpPOBAHHWE OTHOIIEHUS K XMMHUU KaK K
BO3MOXKHOU 00iacTu Oyaylieil NpakTUYeCKOM 1eITeTbHOCTH.

O01mas xapakTepuCcTHKA y4eOHOr0 npeamMera « XuMusi»
B cootBercTtBHM ¢ DenepanabHBIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM OCHOBHOTO 00IIEero o0Opa30oBaHUs ydalluecs
JOJDKHBI OBJIQJIETh TAKMMH TIO3HABATEIBHBIMH YYEOHBIMH ACHCTBUSAMH, KaK yMmMeHHE (opMyaupoBaTh NPOOIEMYy H THIIOTE3Y,
CTaBUTH IEJIH U 3aJ1a4¥, CTPOUTH IJIAHBI JOCTIKEHUS 1EJIEH U PEIICHHs] TOCTABIEHHBIX 3a]1a4, MPOBOJIUTH IKCIIEPUMEHT U Ha €ro

OCHOBC J1€J1aTb BbIBOAbI 1 YMO3AKIIOUCHH, ITPCACTABIIATE UX U OTCTaAUBATh



CBOIO TOYKY 3peHus. Kpome »3Toro, ydammecs AOJKHBI OBJIaJeThb IPUEMaMH, CBSI3aHHBIMU C OIpECICHUEM TOHSATHMA:
OTpaHUYMBaTh MX, OINUCHIBATh, XapaKTepuU30BaTh U cpaBHHUBATh. CileAOBaTENbHO, MPU HM3YYCHUU XUMHHU B OCHOBHOM WIKOJE
y4aluecs JAOJKHBI OBJAJETh YUYEOHBIMU JICUCTBUSIMHU, TMO3BOJISIIOIIMMHM UM JIOCTHYb JIMYHOCTHBIX, MPEIMETHBIX H
MeTanpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
[Ipennaraemas mnporpaMma MO XUMHHM PaCKpbIBaeT BKJIaJl y4e€OHOro MpeIMeTa B JIOCTHXKEHHE IIeJIel OCHOBHOTO OOIIEro
00pa3oBaHus U OIpeeseT BAKHEHIINE CoiepKaTeIbHbIC TUHUHU TTpeMeTa:
* BellleCTBO — 3HAHUS O COCTAaBE W CTPOCHUHU BEIIECTB, X BAKHEUINX (QU3UICCKUX M XUMUYECKUX CBOMCTBAX, OMOJIOTHYCCKOM
JIeNCTBUMY,
* XUMHYeCKasi peakiusi — 3HaHUS 00 YCIOBUSAX, B KOTOPBIX MPOSBIIAIOTCS XUMHUECKHE CBOMCTBA BEIIIECTB, CIIOCO0aX yIIpaBICHHS
XUMUYCCKHUMHU MPOIIECCaAMHU;
NpUMeHeHHe BelleCcTB — 3HAHWA W ONBIT IPAKTHYECKOH JEATEILHOCTH C BEIIECTBAMH, KOTOphIe Hanboyiee YacTo
yHOTPeOJIAIOTCA B MOBCEIHEBHOM JKU3HU, IIMPOKO HCIOJIL3YIOTCS B IPOMBIIIJIEHHOCTH, CEIbCKOM XO3SHCTBE, HAa TPAHCIIOPTE;
SI3bIK XMMMH — CHCTEMa Ba)XHEHIIUX TOHSATUH XUMUU U TEPMUHOB, B KOTOPHIX OHM OIHCHIBAIOTCS, HOMEHKJIATypa
HEOPTaHMYECKMX BEIISCTB, T. €. UX Ha3BaHWA (B TOM YHCJIC W TPHUBHUAJbHBIC), XUMHUYCCKHE (OPMYJIBI M ypaBHEHHS, a TaKKe
MpaBuJia MepeBoia UHPOpPMAaIUU ¢ €CTECTBEHHOTO SI3bIKA HA SI3bIK XUMHHU U O0OPaTHO.
[Ipu oTbope comepkaHus, KOHKPETU3UPYIOLIETO MPOrpaMMy, YYUTHIBAJIOCh, YTO Mepes oOlKMM OO0pa3oBaHHMEM HE CTOMT 3ajaya
poheCCHOHAIBHOM TOATOTOBKH OOYYarOMIUXCs. DTO OMNPEASTUIO MOCTPOCHUE Kypca KaK OOIIEeKYJIbTYPHOI'O, HaIllpaBJICHHOTO,
Mpexje Bcero Ha (GopMHpOBaHUE W PA3BUTHE MHTEpPECa K M3YUYCHHUIO XMMHUHU. YUTEHAa OCHOBHAasi OCOOCHHOCTH MOJIPOCTKOBOTO
BO3pacTa — Havyayio epexoja OT ASTCTBA K B3POCIOCTH, KOTOPBIN XapaKTepru3yeTcs pa3BUTHEM MO3HABATEIHLHOU CeEpHhl.
Ha srame ocHoBHOTO 00111€TO CpeTHer0 00pa30BaHUs MPOUCXOIUT BKIIOYECHUE 00YJIAIONTUXCS B MPOEKTHYIO M UCCIIEI0BATEILCKYIO
NeATEeIbHOCTh, OCHOBY KOTOPOM COCTAaBJISIFOT TaKHWe YHUBEPCAJIbHBbIC YueOHbIE JEHUCTBUS, KaK YMEHHE BUJETh MPOOJIEMBbI, CTAaBUTh
BOITPOCHI, KJIacCU(PHUIMPOBATH, HAOTIOATh, TPOBOJIUTH IKCIIEPUMEHT, JI€JIaTh BHIBOJBI M YMO3aKIIOUCHUS, OOBSICHATD, I0KAa3bIBATh,

3allyIiaTb CBOUM HACH, AaBaTb OIPCACIICHUA ITOHATHSAM. CIO,Z[a KE OTHOCATCA HpI/IéMI)I, CXOOHBIC C OIPCACICHUEM MOHSITHUI:



ONHCaHUE, XapaKTePUCTHKA, PAa3bsICHEHHWE, CpaBHEHUE, pasnuueHue. OOpMUpPOBAHUE ITHUX YHUBEPCAJIBHBIX Y4€OHBIX AEHCTBHI
HAaYMHAETCS €lIE B HAYAJIBHOMW IIKOJIE, & B KypC€ XMMHUU OCHOBHOM HIKOJIBI MPOMCXOAUT UX Pa3BUTHE M COBEPIICHCTBOBaHUE. B
CBS3M C OTUM pE3epPBHBIC Yachl IUIAHUPYETCS MCIOIb30BaTh Ha (POPMUPOBAHHWE M PA3BUTHE YMEHHM MPOEKTHOM U

HCCHCHOB&TGHBCKOﬁ ACATCIbHOCTH, YMCHUC BUICTDH HpO6JI€MI>I, ACJIaTb BBIBOABI U YMO3AaKIHOYCHUA.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHE

Oco0eHHOCThIO cofepKaHusl Kypca «XUMUS» SIBISIOTCS TO, YTO B 0a3UCHOM y4eOHOM (0Opa3oBaTEIbHOM) IJIAHE STOT MPEaMET
MOSIBJISIETCSL TIOCJICTHUM B PsIIy M3YYEHUSI E€CTECTBEHHOHAYYHBIX NUCHUIUIMH. /laHHasT HEOOXOAMMOCTh OCBOCHHSI OOBSICHSIETCS
TEM, YTO MIKOJBbHUKH JOJDKHBI 00JIaJ]aTh HE TOJIBKO OMPEJICIIEHHBIM 3allacoM MPEABAPUTENIbHBIX €CTEeCTBEHHOHAYYHBIX 3HAHUH, HO
M JIOCTaTOYHO XOPOIIIO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM. YYalIUMUCS YK€ HAKOIUICHBI 3HAHUS IO CMEKHBIM JTUCIUIUITMHAM
[UKJIa: OMOJIOTHH, PU3KUKH, MaTEeMaTHKH, Teorpaduu, chOpMUPOBAINCH YMEHHS aHAIM3UPOBATh, BECTH HAOJIOJACHUS, CPAaBHUBATh
00BEKTHI HAOTIOICHHUS.

B cooTBeTcTBUMU ¢ yuyeOHBIM IIJIJAaHOM Ha M3y4YE€HHE XUMHHM B 9 Kilacce OTBOAMTCS 2 yaca B HeJento, 68 yacoB B roj, IpHu
HOPMATHUBHOM TMPOJOJDKUTEIIBHOCTH y4eOHOTro roja 34-35 y4ueOHBIX Henellb. B COOTBETCTBHMU CO CIIOKHUBIICHCS MPAKTHKOMN
OpraHu3allid OCHOBHOTO 00miero o0pa3oBaHusi B 00pa3oBaTENIbHBIX YUPEXKACHUSAX o0OIero oOpa3oBaHusi peaibHas
MPOJIOJKATENLHOCTh Y4€OHOTO TroJla MEHbIIE HOPMATHBHOM M cocTaBiseT 34 yuyeOHble Henenu. Takum o0pa3oM, Bpems,
BhIJIEIISIEMOE pab0OYMMHU yueOHBIMU TJIAaHAMH HA M3y4YEHUE XMMUU B 9 KJlacce Ha MpaKTUKE paBHO 68 yacam.

IIporpamMmmoit npeayCMOTPEHO NPOBEACHHUE:

1a60paTOPHBIX OMBITOB - 17,

MPaKTUYECKUX PaboT — 6 4acoB,

KOHTPOJIbHBIX padoT — 4,

Cpok peanuzary IporpaMMbl — OJJUH YUEOHBIH TO/I.



@DopMbl, METOABI U CPEACTBA 00yYeHHUS, TEXHOJIOTUH

B nmanmHOM Kjacce BeIymMMH METOJaMH OOYYEHHS MPEAMETY SBISIFOTCS: OOBSICHUTEIHHO-WILTIOCTPATUBHBIN U PEMPOTYKTUBHBIH,
XOTS HCHOJIB3YETCS W YACTUYHO-TIOMCKOBBIM. Ha ypokax HCHONB3yIOTCS 3JIEMEHTHI CICAYIOIMIMX TEXHOJOTHM: JIMYHOCTHO -
OpUEHTUPOBaHHOE 00y4YeHHEe, 00yueHHue ¢ mpuMeHeHueM onmopHbix cxem, KT, mpoekTHas 1esSTeIbHOCTb.

Hcnonp3ytores crneayromue GopMbl 00ydeHUs: yIeOHbBIC 3aHATHS, DKCKYpPCHUHW, HAOIIOJCHUS, OTBITHI, SKCIIEPUMEHTHI, padoTa ¢
y4eOHOM U JIOTIOTHUTEILHOMN JTUTEpaTypOH, aHaInu3, MOHUTOPHHT, UCCIe0BaTeIbCKast padoTa, mpe3eHTarus. OnpeaeneHHoe MecTo
B OBJIQJICHUH JTAHHBIM KyPCOM OTBOJMTCS] CAMOCTOSATEIHLHOM paboTe: MOArOTOBKA TBOPUYECKUX paboT, cooOmeHuH, pedeparos.
@DopMbI IPOMEKYTOYHON U UTOTOBOM ATTECTALUU
[TpomexxyTouHas aTTecTalys MPOBOIUTCS B hopMme:

- TECTOB;

-KOHTPOJIbHBIX;

- CAaMOCTOSITEIBHBIX PadoT;

- MPAKTUYECKUX;

- TBOPYECKHUX padoT.

VYuamumecs npoxoasaT UTOrOBYIO arrectauuio — B Buae [ MA.

O6yuenune Benércs mo ydeOHuky O.C.I'aOpuensn «Xumus 9 Kiacc», KOTOPBIM COCTaBISET E€IUHYIO JIMHUIO YYE€OHHUKOB,

COOTBETCTBYET (peiepallbHOMY TOCYJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa BTOPOTO MOKOJIEHUsST 0a30BOTO YPOBHS.

Pe3yabTaram ocBOeHHSI Kypca XUMHMHU

HpI/I H3y4YCHUN XHWMHH B OCHOBHOM IIIKOJIE OO€ecIeunBacTCs AJOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX M IIPCIAMCTHBIX

pE3yNbTATOB.

JINYHOCTHBIE:



® B IICHHOCTHO-OPUEHTALIMOHHON c(hepe — YyBCTBO F'OPJAOCTH 32 POCCUMCKYI0O XUMUYECKYIO HAyKy, T'YMaHU3M, OTHOIIIEHHE K
TPYAY, LEJIeyCTPEMIEHHOCTD;

¢ (opMupoBaHUE LIEHHOCTH 3/10pOBOr0 U 0€30MacHOro 00pa3a KU3HU; YCBOSHHUE MIPABUI MHIUBHIyaJIbHOI'O U KOJUIEKTUBHOTO
0€30MMacHOr0 MOBEICHUS B UPE3BBIYAMHBIX CUTYALIUAX, YTPOXKAIOIIUX KU3HU U 37IOPOBBIO JIIO/ICH;

® B TPYJI0BOM c(hepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHENIIE 00pa30BaTeIbHON TPACKTOPUH;

® B II03HABATEJbHOMN (KOTHUTUBHOMW, MHTEIUIEKTYaIbHON) cpepe — yMEHHE yIPaBIIATh CBOEH MO3HABATENBHON AEATEIBHOCTBIO.

e (opMHPOBAaHKE OCHOB 3KOJIOTHUYECKON KYJIbTYpbl, COOTBETCTBYIOILEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIUICHHUS,
Pa3BUTHE OIbITA SKOJIOTHUECKH OPUEHTUPOBAHHON PEPIEKCUBHO-OLEHOYHON U PAKTUYECKON JeATEIbHOCTH B )KU3HEHHBIX

CUTyaluAax,

MetanpeaMeTHbie:

® YMEHUE CAMOCTOSITEIBHO ONPENEIATh eI CBOEr0 00yUYeHUs, CTaBUTh U (POPMYJIHPOBATH ISl ce0sl HOBBIE 3a/1auu B y4€0e U
[I03HABATEJILHOU EATEILHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH IT03HABATEIILHON EATEIIBHOCTH;

® YMEHHE CaMOCTOATENbHO IJIAHUPOBATh NMYTH JOCTHXKEHHUS LeEJeil, B TOM 4HuCie albTepHAaTHBHBIC, OCO3HAHHO BBIOWPATH
HanOosee 2 PeKTUBHBIE CIOCOOBI PEIICHHS YUeOHBIX U TTO3HABATEIBHBIX 3a/1a4;

® YMEHHUE COOTHOCUTb CBOM JEHUCTBUS C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYILIECTBIATH KOHTPOJIb CBOEU HEATEIBHOCTH B
npoliecce AOCTHKEHUS PE3yJIbTara, ONPEAENsTh CIOCOObl JEUCTBUII B paMKax MNPEJIOKEHHBIX YCIOBUW M TpeOOBaHU,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUM C U3MEHAIOIIECHCS CUTYAllUEH;

® YMEHUE OLICHUBATh MTPABUIILHOCTh BBIIIOJIHEHUS yUeOHOU 3a1aui, COOCTBEHHBIE BOBMOXKHOCTH €€ PeIlICHUS;

® BJIaJICHUE OCHOBAMU CaMOKOHTPOJISl, CAMOOLIEHKH, MIPUHATUS PEIICHUN U OCYHIECTBICHUS OCO3HAHHOTO BbIOOpA B yueOHOU U
ITI03HABATEJILHOU JEATEIIbHOCTH;

® yMEHUE ONpPENEesITh IOHATHA, CO37aBaTh OOOOIIEHUS, yCTaHABIMBAaTh AHAJOTUH, KJIACCHU(PHUIMPOBATh, CAMOCTOSITEIHHO

BBI6I/IpaTb OCHOBAHUA W KpPUTCPpUN OJIA KJ'IaCCI/I(l)I/IKaHI/II/I, yCTaHaBJIMBATb HNPUINHHO-CIICACTBCHHLIC CBs3U, CTPOUTH



JIOTUYECKOE PACCYKJIEHUE, YMO3AKIIOUeHUE (MHAYKTUBHOE, I€YKTUBHOE U 110 aHAJIOTMH) U JI€JaTh BbIBOBI;

® yMEHHE CO3/aBaTh, MPUMEHITb U MPEOOpPa3OBHIBATh 3HAKM W CHUMBOJBI, MOJEIM W CXEMbI IJIsl peuieHHs] y4eOHbIX U
ITI03HABATEJIbHBIX 3a]1a4;

® YMEHUE OPraHU30BbIBaTh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO ACSITEIBHOCTh C YUUTENIEM U CBEPCTHUKAMU; paboTaTh UH-
JUBUAYAIbHO U B TPYIIE: HAXOAUTh OOIIEe PELICHUE U pa3peliaTh KOHQIMKTH HA OCHOBE COIVIACOBAHUS MO3ULUN U yuéTa
UHTEPECOB; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

® YMEHHME OCO3HAHHO MCIIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3a1a4€¥ KOMMYHUKAIIMN JJIS1 BBIPAXKEHUS CBOUX
YyBCTB, MBICJIEH U IOTPEOHOCTEN; INTAHUPOBAHUS U PETYJIALIMH CBOCH NEATEIbHOCTH; BlIaJICHUE YCTHON U MUCbMEHHOM

PCYbLO, MOHOJIOTUYECKOM KOHTECKCTHOM PCUbIO;

e (opMupoBaHMe U pa3BUTHE KOMIIETGHTHOCTH B OO0JacTH UCIOJL30BaHUA HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH;

e (opMHUpPOBAHKME U PA3BUTHUE HKOJOTHYECKOTO MBIIUJICHUS, YMEHHE MPUMEHATH €ro B MO3HABATEIbHON, KOMMYHHKATUBHOM,
COIMAIBHON TIPAKTUKE U MPOGECCHOHATBHON OPUECHTAIINH.

IIpeamerHsble:

1.B no3naBareibHOM cepe:

® J1aBaTh OMNPEICICHUS U3YUYEHHBIX MOHSITHUN: «XUMUYECKHUU IJEMEHT», «aTOM», «HOH», «MOJIEKYJIa», «IPOCThIC M CIOXKHBIE
BEIIIECTBA», «BEIECTBO», «XUMHUECKass (opmylna», «OTHOCHUTEIbHAs aTOMHAs Macca», «OTHOCUTEIbHAs MOJEKYIsIpHAS
Macca», «BAJEHTHOCTBY», «CTEMEHb OKHUCICHUS», «KPUCTAIMYECKAs PEUIETKa», «OKCUIBD), «KUCIOTbDY, «OCHOBAHUSIY,
«cosm», «aM(OTEPHOCTHY, «MHIUKATOPY», KIIEPUOIUIECKHUIN 3aKOHY, «IIepUOouYecKas TaOIuIa», «U30TOMbDY, K XUMUYECKas
CBSI3bY», «IJIEKTPOOTPULIATEIIBHOCTE», «XWMHUYECKAs PEaKUUsA», «XUMHUYECKOE YPaBHEHUE», «TECHETUYECKAs CBA3b),

«OKHUCIICHUEC), KBOCCTAHOBJICHHUCY, «IJICKTPOJIUTUUCCKAA JUCCOLUALIUA», KCKOPOCTh XUMHUYECKOM pPCaKmum»;

® OIIHMCAaTb JCMOHCTPAIHMOHHBIC U CAMOCTOATCIbHO ITPOBCACHHBIC XUMHUYCCKHUE DKCIICPUMCHTDI,



® OIKCHIBATh U pa3/inyaTh M3YUYEHHBIE KJIACChl HEOPraHMYECKUX COEIMHEHHUMU, MPOCThIE U CIOKHBIE BEIECTBA, XUMUYECKUE
peakiuu;
e KIacCUPUIMPOBATh U3yUYCHHbIE OOBEKTHI U SIBJICHUS;
¢ JCJIATh BBIBOJAbBI 1 YMO3AKJIIOYCHUS N3 H&6J’IIOI[CHHI>1, HN3YYCHHBIX XUMHUYCCKUX SaKOHOMepHOCTeﬁ, IIPOTrHO3HUPOBATH CBOICTBaA
HEU3YYEHHBIX BELIECTB M0 aHAJIOTMH CO CBOMCTBAMHU U3YUYEHHBIX;
® CTPYKTYpUPOBATh U3YUEHHBIN MaTepual U XUMUYECKYI0 HHPOPMALIKIO, MOTYYEHHYIO U3 IPYTUX UCTOYHUKOB;
® MOJICJIMPOBATH CTPOCHUE ATOMOB 3JIEMEHTOB 1-3 Mepruoa0B, CTPOCHHUE MPOCTHIX MOJIEKYJI;
2.B 1IeHHOCTHO — OPUEHTAIIMOHHOM cepe:
® AHAJIM3UPOBATHh U OIEHUBATH IMOCIEACTBUS ISl OKPYKAIOLIEH Cpelibl OBITOBOM M MPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA,
CBSI3aHHOM C MepepabOTKON BEIIECTB;
3. B Tpynosoii cpepe:
® [IPOBOJUTH XUMHUYECKUHU 9KCIICPUMCHT,

4. B cepe 0e30MaCHOCTH KU3HEAEATEJIbHOCTH:

e OKa3bIBATh IICPBYIO IIOMOIIb IIPHU OTPABJICHHAX, OXKOraX MW JAPYTHUX TpaBMaX, CBA3AHHBIX C BCHICCTBAMU H na6opaTopHmM

000py10BaHUEM.



TemaTuueckoe NIIAHUPOBaHUE YU4eOHOr0 MaTepuaa

Ne HasBanue riaBsl KosmuectBo [IpakTnueckue KontponrsHbie
TJIaBBI 4acoB paboThI paboThI
[ToBTOpEHHE OCHOBHBIX 6 Nel
BOIPOCOB Kypca 8 Kiacca u
BBEJICHUE B Kypc 9 kiacca
1,2 MeTanibl 15+3 Nel-3 No2
3,4 | Hemeramisl 23+3 Ne4-6 Ne3
5. Opranudeckue COeTUHCHUS 10
6. O06001IeHNEe 3HAHUN 110 XUMHH 8 Ne4
3a KypC OCHOBHOM IIKOJIBI.
Uroro: 68 6 4




OcHoBHoOE coep:kaHHe Kypca

IToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca 8 kilacca U BBeJeHHue B Kypc 9 kiacca (64 )

XapakTepuCTHKa JIEMEHTA T10 €ro MOJO0KEHUIO B MEPUOJUUECKON cucTeMe XumMuueckux aiemeHToB /. 1. Menaeneena. CpoiicTBa
OKCHUJOB, KHCIJIOT, OCHOBAHHUH M COJIEM B CBETE TEOPHM DICKTPOJIUTHUYECCKON NHCCOLUUAIMU M OKHUCICHHUS-BOCCTAHOBJICHUS.
['eHeTnyeckue psijibl METALIA U HEMETAJLIA.

[TonsiTHE O TIEpEXOIHBIX deMeHTaX. AM(POTEPHOCTh. [ eHETHUECKUH Psijl MEPEXOTHOTO IEMEHTA.

Ilepnonmueckuit 3akoH u llepuonnueckas cucrema xummuyeckux anemMeHToB /. M. Menaeneesa B cBETE yUeHUSI O CTPOSHUH aTOMa.
Hx 3nHauenue.

Tema 1. Meramanl ( 15+3)

[Tonoxxenne metaiuioB B Ileproanueckon cucreme XuMrudeckux sneMeHToB JI. . MenneneeBa. Metaiuindeckasi KpucTauindeckas
pelieTka U MeTainyeckas XuMuueckas cBsa3b. OOmue dusmdeckue cpBoiicTBa MeTaioB. CIuiaBel, UX CBOMCTBA W 3HAYCHHE.
XUMHUYECKHE CBOMCTBA METAUIOB KAK BOCCTAHOBUTEIICH. DJIIEKTPOXUMHUUECKHUM Pl HANPSIKECHUS METAJUIOB U €r0 MCIOJIb30BaHUE
JUIS  XapaKTePUCTUKH XUMHUUYECKHUX CBOMCTB KOHKPETHBIX MeTaioB. CHocoObl TMMOJYyYEeHHS METAIOB: MHPO-, THAPO- U
anexkTpoMeTastyprus. Kopposust MmeTamioB u ciocoObl 60pbOBI C HEH.

O0masi xapakTepuCTHKA HIEJOYHBIX MeTaIoB. Metamisl B nipupojae. O6mme crnocodsl ux mnoiydeHus. CTpoeHUe aTOMOB.
[Ilemoynbie MeTaUIBl — MPOCTHIE BEIIECTBa, MX (PU3MUECKHE W XMMHUYECKHE CBOMCTBA. BakHeWIIHMe COCIMHEHUS IEIOYHBIX
METAJIJIOB — OKCHJIbI, THAPOKCHUIBI U COJIHU (XJOPHUIBI, KapOOHATHI, Cyb(aThl, HUTPATHI), UX CBONCTBA U MPUMEHEHHUE B HAPOTHOM
xo3stiictBe. Kanuitnbie ynoopenusi.

OO0mas xapakTepuCcTUKA 3JIeMEHTOB IJIaBHOU noarpynmns! I1 rpynnsi.

Crpoenue atroMoB. lllenouno3zemenbHbIe METAIBl — MPOCTHIE BEIIECTBA, UX (PU3UYECKUE U XUMHUYECKHUE CBOMCTBA. BakHeitmme
COCIMHEHUS IEJIOYHO3EMENbHBIX METaUIOB — OKCHJIbI, TUAPOKCHUABI W COJU (XJOpUIBI, KapOOHAThI, HUTPATHI, CYIb(aThI,

¢docdatel), UX CBOMCTBA U MPUMEHEHHE B HAPOJHOM XO3SUCTBE.



AJIIOMMHUI.

Crtpoenue atoma, pU3MUYECKHE U XMMHYECKHUE CBOMCTBA MpocToro BemecTBa. CoequHEHHs alIOMUHUSA — OKCUJ U THJIPOKCHII, UX
amdoTepHbIi XapakTep. Baxueiimue conu amomunus. [I[pumeHeHne aTloMUHUS U €T0 COSTUHEHUH.

Keaeso.

Crtpoenue atoMa, GU3NIECKUE U XUMUUECKHE CBOMCTBA MPOCTOro BemiecTna. I enerndyeckue psaasl F e”? nFe™,

BakHelimme coyn xkene3a. 3Ha4CHUE XKeJe3a U €ro COCIMHEHNH U CIJIAaBOB B IIPUPOJIE U HAPOJHOM XO35KCTBE.

Tema 2. IlpakTukym 1. CBolicTBa MeTAJLIIOB M HUX coequHeHUH (3 1)

1. OcyliecTBieHUE IEHOYKA XUMHUYECKHX IpeBpamieHuii MeTtamwioB. 2. [loiydeHne W CBOMCTBA COCIMHEHUH MeTaJLIOB(
BupryansHas naboparopust). 3. PemieHue 3KcnepMMEHTaJIbHBIX 3ajlad Ha paclio3HaBaHUE M MoJydyeHue BemecTs( BuprtyanbHas

naboparopus).

Tema 3. Hemerasni ( 23+3)

OO6mras xapakTepuUCTUKa HEMETAJIOB: MOJIOKEeHHUE B Tiepuoaudeckoi cucreme JI. . MenaeneeBa, 0COOCGHHOCTH CTPOCHUSI aTOMOB,
aneKTpooTpunaTenbHOCTh (D0), Kak Mepa «HeMeTaTudHOoCTH»,psa 0. Kpucrtammmueckoe CTpOCHHE HEMETANIOB — IIPOCTHIX
BeliecTB. Ayutorponusi. @u3ndeckue cBOcTBa HeMeTauioB. OTHOCUTEIBLHOCTD MOHATUN «METALDY U «HEMETAJL.

Boaopoa. [lomoxenne Boaopojga B MEPUOAUUYECKOM cuctemMe Xxumuueckux snemeHtoB [[. M. MenneneeBa. CtpoeHue artoma u
MoJieKyJbl. DU3nueckue 1 XMMUYECKUE CBOKMCTBA BOAOPOA, €r0 MOTYyUYEHHE U IPUMEHEHHUE.

O01mas xapakTepucTHKA rajoreHoB.

Crtpoenne aromoB. IIpocTeie BemiecTBa, (Qu3nyeckue W XUMHYECKHE CBOMCTBA. (OCHOBHBIC COCIMHEHHS TajOT€HOB (
rajioreHOBOJIOPO/IbI U TAJIOT€HUIbI), UX CBOMCTBA. KauecTBeHHAs peakius Ha XJIOPU/I-UOH.

Kpartkue cBenenus o xsope, opome, prope u itoze. [IprumeneHne raJoreHoB U X COSIMHEHUN B HAPOJIHOM XO3SIICTBE.

Cepa.



CrtpoeHue aToma, aJlJIOTPOIHsl, CBOMCTBA M MpUMeHeHne pomOndeckoi cepbl. Okcuanl cepbl (IV) u (VI), ux monyuenue, cBoMcTBa U
npumeHeHne. CepHasi KHCIIOTa B €€ COJIH, UX TIPUMEHEHHE B HAPOAHOM X03sicTBe. KauecTBeHHas peakiys Ha Cyib(aT-HuoH.

A3sor.

CrpoeHue atoMa U MOJIEKYJbI, CBOMCTBA MPOCTOrO0 BEHIECTBA. AMMHMAaK, CTPOEHUE, CBOMCTBA, MOJy4YeHUE U npumeHeHue. Coin
aMMOHMSI, MX cBo¥cTBa U npuMeHeHue. Okcuast azota (I11) u (IV).

A30THasi KUCJIOTa, €e CBOWCTBAa M NpUMeHeHue. HutpaTsl U HUTPUTHI, MpodeMa UX COAEPKAHUS B CEIbCKOXO3SIMCTBEHHOM
MPOIYKIIUA. A30THBIE YI0OpEHUSI.

dDocdop.

Ctpoenue aroma, aJuIOTpOIHs, CBOMCTBA Oesoro u kpacHoro docdopa, ux npumenenrne. OCHOBHbIE coelMHEHUs: oKkcull hocdopa
(V) u oprodochopnas kucnota, pocdarsl. DochopHbie yI0OpEHHUS.

Yraepon.

Crtpoenue aToma, ajuIOTpoIus, cBoiicTBa Moaudukanuii, npumenenne. Oxcunpl yraeposaa (II) u (IV), ux cBoiicTBa U NpUMEHEHHE.
KauecTBeHHas peakuus Ha yrieKUCIbld ra3. KapOoHaThl: KaJbLIUT, COJa, MOTAll, UX 3HAYECHHUE B MPUPOJIC U KU3HU YeJIOBEKa.
KauectBenHnas peaxiusi Ha KapOOHAT-UOH.

Kpemuni.

Crpoenne aToma, KpHUCTALIMYECKUH KpEMHHM, ero cBoiicTBa u mnpuMmeHeHue. Oxkcupa kpemuus (IV), ero unpupoansie
pasHoBUAHOCTH. CuiMKaThl. 3HAYEHUWE COEAUHEHUM KpEeMHUS B JKMBOM U HexuBol mnpupone. IloHsaTHe O cuIuMKaTHOU
MIPOMBIIIJIEHHOCTH.

JleMoHCcTpanuu.

OOpa31el TaJoreHOB — MPOCTHIX BEIIEeCTB. B3anmoselcTBre rajJoreHoB ¢ HaTpUeM, C aTllOMUHHUEM. BrITeCHEHHE XJIOpoM Opoma
WJIA UOJ1a U3 PACTBOPOB UX COJIEH.

BzanmopenicTBre cepbl ¢ MeTaliaMH, BOJIOPOJIOM U KUCITIOPOIOM.

BzanmopaencTtBrue KOHUEHTPUPOBAHHOM A30THOM KUCIIOTHI C MEJIBIO.



[Tornomenue yriem pacTBOPEHHBIX BELIECTB WM Ia30B. BoccTaHOBIEHHE MEIN U3 €€ OKCUA YTIIEM.
OO0pa3ibl NpUPOIHBIX COEAMHEHUN XJI0pa, cephl, (hocdopa, yriepoaa, KpeMHUS.
OOpa3upl BaXXHEWIIUX 71 HAPOJHOTO XO3siCTBa Cynb(aToB, HUTPATOB, KapOoHATOB, GocdaroB. OOpaslbl CTEKIa, KEPAMUKH,

OCMCHTA.

Tema 4. IIpakTukym 2. CBOiiCTBA COeAUHEHUII HEMETAJLIIOB
4. PemeHue sKCHepUMEHTANBHBIX 3a1ad 1o teMme «lloarpymma kucinopona». 5. PemieHue 3KCIEpUMEHTANbHBIX 3a1ad M0 TeMe

«IToarpynna azora u yriepoaa». 6. [lonyuenue, coOupanue u pacro3HaBanue ra3oB( BupryanbHas 1abopatopust)

Tema 5. Oprannyeckue coequnenust (104)

BemiectBa oprannueckie 1 HEOPraHUYECKHE, OTHOCUTEIILHOCTh TOHATHS "oprunyueckue BemiecTa'. [[puamHbl MHOTOOOpa3us
OpraHUYECKUX COCTUHEHUN. XUMUYECKOE CTPOCHUE OPTaHUYECKUX COCTUHEHUM. MOJIEKYIISIpHBbIE U CTPYKTYpPHBIE (hOPMYIIbI
OPTraHUYECKUX BEILIECTB.

MeraH u 3TaH: cTpoeHue MoseKyJsl. [ opeHue Mmetana u 3tana. Jleruapuposanue stana. [I[pumenenne merana.

XUMHUYECKOE CTPOCHUE MOJIEKYJIbI 3THIICHA. [[BOliHAs CBsA3b. B3auMoielicTBre 3TUIEHA ¢ BOAOM. Peakuus nmoauMmepusanuu
stuieHa. [loaudTuieH u ero 3HaueHue.

MIOHSITUE O MPEJAEIbHBIX OJHOATOMHBIX CIIMPTAX Ha MPUMEPAX METAHOJIA U 3TaHOJA. TpexXaTOMHBIA CIUPT - TJIULEPHH.

[TonsiTue 00 anpAeruax Ha NpuMepe YKCycHoro anpaeruaa. OKucieHue ajbIeruia B KUCIOTY.

OnHOOCHOBHBIE Mpe/eIbHbIE KAPOOHOBBIE KMCIOTHI Ha MPUMEPE YKCYCHOM KUCIOThI. E€ cBoiicTBa 1 mpuMenenne. CTeapuHOBas
KHCJIOTA, KaK MPECTaBUTEb )KUPHBIX KapOOHOBBIX KHUCIIOT.

Peakuus aTepudukauy U MOHIATHE O CIOXKHBIX dpupax. Kupbl Kak c0KHbIE YPUPHI TITUIEPUHA U KUPHBIX KUCIIOT.

[Tonsitne 06 amuHOKKCIIOTaX. Peakius monmukonaeHcanuu. benku, ux cTpoeHrne u OMOJIOTUYECKAs POJIb.

[Tonsitue 00 yrneBogax. ['moko3a, e€ cBoiicTBa u 3HaueHue. Kpaxmai u nemioinosa (B CpaBHEHUHU ), UX OMOJIOTHYeCcKasi poilb.



JlabopaTopHbIe ONbITHI.

14. N3rotoBiieHre MOI€NIeH MOJIEKYJT YTIIEBOIOPO/IOB.

Tema 6. O60011eHUe 3HAHMIT 10 XMMHH 32 KYPC OCHOBHOI IIKOJIBI. (8 )

PU3NYECKUN CMBICII TOPSAAKOBOIO HOMEPA DJIEMEHTA B IEPUOJUYECKON CUCTEME XUMUYECKUX 3i1eMeHTOB J[.MIMenneneesa,
HOMEPOB NEPUOJIA U TPYNIbI. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U UX COEAMHEHUI B MEPHUOJIaX U IPYIIIAX B CBETE
MIPEACTABICHUI O CTPOEHUU aTOMOB 3JIEMEHTOB. 3HAYEHHUE MTEPUOIUYECKOI0 3aKOHA.

THUIBl XUMUYECKUX CBSA3EH U TUIIBI KPUCTAIUIMYECKHUX PEIIeTOK. B3auMoCBsA3b CTpoeHust U CBOMCTB BellecTB. Kiaccudukanms
XUMHUYECKUX PEaKLUi O pa3IMyHbIM NIPU3HAKaM (UHMCIIO U COCTAB Pearupyromux u o0pa3yroluxcs BEIIECTB; TEMIOBON AP (HeKT;
UCITIOJIh30BAHUE KATATN3aTOPa; HANIPABIICHUE; N3MECHEHHUE CTECIICHEH OKUCIICHUS] aTOMOB).

[IpocTeie M ciokHBIE BemiecTBa. MeTauibl U1 HeMeTaulbl. ['eHeTHdeckue psabpl MeTajlla, HEMETaula M IEPEXOJHOI0 MeETala.
Oxcuapl (OCHOBHBIE, aM(DOTEpHBbIE M KUCIOTHBIE), TUAPOKCU/IbI (OCHOBAHUS, KUCIOTHI, aM(pOTEpPHbIE THJIPOKCHU]IbI), COJIU: COCTaB,
KJ1accuukaius 1 o0lMe XuMUIEeCKUEe CBOMCTBA B CBETE TEOPUH ICKTPOJIUTHUECKON JUCCOIMAIIMY U TIPEICTABICHUN O TTpolieccax

OKHUCJICHHA - BOCCTAHOBJICHMS.



Ilnanupyemble pe3yabTaThl 00y4eHH:

BbInyCKHUK HAYYHUTCH:

* OTIMCHIBATh CBOMCTBA TBEP/BIX, KHUIKHX, Ta3000pa3HbIX BEIIECTB, BBIICISA UX CYIIECTBEHHBIC TPU3HAKH;

* XapaKTEepPU30BaTh BEIECTBA 1O COCTaBY, CTPOCHUIO M CBOMCTBAM, yCTAHABIMBATH MPUYMHHO-CIICACTBEHHBIC CBS3H MEXKTY
JTAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

* PACKphIBAaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHSATHH «aTOM», «MOJEKYIa», «XUMHUYECKUN IJIEMEHT)», «IIPOCTOE BEIIECTBOY,
«CII0)KHOE BEIIIECTBO», «BAJICHTHOCTDY, UCIIOIB3YS 3HAKOBYIO CUCTEMY XUMUU;

* n300paxkaTh COCTaB MPOCTEUIIINX BEIIECTB C TOMOIIBI0 XUMHUUECKUX (POPMYI U CYIIHOCTh XUMUUYECKUX PEAKIINI C TOMOIIbIO
XUMUYCCKUX YPaBHEHUI;

* BBIYUCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAacChl BEIIECTB, a TAKKE MACCOBYIO JIOJII0 XUMUUYECKOTO DJIEMEHTA
B COCAMHCHUSX JIJISl OIICHKU UX MPAKTHUYECKOW 3HAYMMOCTH;

* CpaBHHMBATh 110 COCTaBY OKCH/IbI, OCHOBAHMSI, KHUCJIOTHI, COJIH;

* KJIaCCU(UITUPOBATH OKCHJIBl U OCHOBAHMSI 10 CBOMCTBAM, KHCJIOTHI U COJIA 110 COCTaBY;

* IT0JIb30BaTHCS JTAOOPATOPHBIM 000PYIOBAaHUEM U XUMHYECKOU IMOCYI0M;

* IPOBOJIUTH HECIIOXKHBIE XUMUYECKHE OTBITHI M HAOIOICHUS 32 U3MEHEHUSIMU CBOMCTB BEIIECTB B MPOIIECCE UX MPEBPAICHHUI;
coOJI0/1aTh TIpaBuiIa TEXHUKHN 0€30MaCHOCTH TIPH MPOBEACHUN HAOIIOICHUI U OTIBITOB;

* pa3nmuyaTh YKCIIEPUMEHTAIBLHO KUCIOTHI M MIEIOYH, ITOI3YSICh HHIUKATOPAMHU; OCO3HABATh HEOOXOUMOCTh COOJTIOICHUS MEp
0€30MacHOCTH MPU OOPAIICHUH ¢ KUCIOTAMU U IEII0YaMH.

* pacKpbIBaTh CMBICI Iepuoanueckoro 3akona Jl. 1. Menneneena;

* OITMCHIBATh U XapaKTePHU30BaTh TAOJUIHYIO (POPMY MEPHOIUICCKON CHCTEMBI XUMHUYECKUX DJIEMECHTOB;

* XapaKTEepU30BaTh COCTaB aTOMHBIX SJIEp W PacHpe/eleHUe YMCia IJIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX
AJIEMEHTOB MaJIbIX TIEPHUOIOB MEPHOANUECKON CHCTEMBI, a TAKKE KAIHS U KaJIbIUs;

* pa3nU4aTh BUJbl XUMUYECKON CBSI3HU: MOHHYIO, KOBAJICHTHYIO NOJISIPHYIO, KOBAJICHTHYIO HEMOJSIPHYIO U METAININYECKYIO;



* n300paxkaTh JIEKTPOHHO-UOHHBIE (POPMYJIbI BELIECTB, 00PA30BAHHBIX XUMHUUECKIUMHU CBS3SIMU PA3HOTO BUA;

* BBISIBIISAITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUSI UX KPUCTALIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYISPHBIX,
METaJUIMYECKUX;

* XapaKTEPU30BATh XUMHUYECKHUE PJIEMEHTBI U UX COCIMHEHUS Ha OCHOBE IOJIOKEHHS DJIIEMEHTOB B MEPUOIUYECKON CUCTEME U
OCOOEHHOCTEH CTPOCHHUS X aTOMOB;

* XapaKTEpPU30BaTh HAYYHOE K MHPOBO33PEHUYECKOE 3HAUYCHUE MEPHOJUYECKOr0 3aKOHA H TEPUOJANYECKOHM CHUCTEMBI
xuMuueckux sneMmeHToB J[. . MenneneeBa; * OOBSICHATH CyTh XHUMHUYECKHX MPOIECCOB M UX MPUHIIMIUATIBLHOE OTIWYHE OT
bu3nUecKux;

* Ha3bIBATh MPU3HAKU U YCIIOBUS MIPOTEKAHMS XUMUYECKUX PEAKIUN;

* YCTAHABJIMBATh MNPUHAIJICKHOCTh XUMHYECKOW PEaKIMU K ONpEeNeIEHHOMY THUIY 1O OJHOMY U3 KiIacCHU(]UKAIMOHHBIX
MPU3HAKOB: 1) MO YKMCIIy U COCTaBY MCXOJIHBIX BEIIECTB U MPOAYKTOB peakiuu (PEeaKkiuu COCTUHEHUS, PA3JIOKEHUS, 3aMEIICHUS U
oOMeHa); 2) M0 BBIJCICHUIO WM TOTJIOMIEHUIO TEIUIOTHI (Peakiuu 3K30TEPMUYECKUE M SHIAOTEPMUYECKUE); 3) M0 HU3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX OHIIEMEHTOB (PEaklMH OKHCIUTEIbHO-BOCCTAHOBHUTEINBHBIE); 4) M0 0OpaTUMOCTH Mpolecca
(peakiuu oOpaTUMbIe U HEOOpATUMBIE);

* COCTaBIISITh YPaBHEHHUS SJIEKTPOJIMTHYECKOW IHCCOLUMALMU KHUCIOT, IIEJI0YEeH, COJIeH; TMOJIHbIE UM COKpaluI€HHbIE HOHHBIE
ypaBHEHUS peakinii 0OMeHa; ypaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIU;

* POTHO3UPOBATh MPOAYKTHl XMUMHUYECKUX peakuuid 1o (opmyiamM/Ha3BaHUSAM HCXOJHBIX BEIIECTB; ONPEACNISITh HWCXOJHbIE
BeIlEeCTBA 10 (opMysam/Ha3BaHUSIM MTPOJIYKTOB PEaKLUU;

* COCTABJIATh YPABHEHUSI PEAKIUN, COOTBETCTBYIOIIMX MOCIEIOBATENIBHOCTH («ILETMOYKE») MPEBPAIICHUN HEOPraHWYECKUX
BEIIIECTB PA3JIMYHBIX KIaCCOB;

* BBISIBJISATH B IIPOLIECCE DKCIIEPUMEHTA TPU3HAKU, CBUICTEIHCTBYIOIINE O MPOTEKAHUU XUMUYECKOU PEaKIUu;

* IPUTOTOBJISATh PACTBOPHI C ONPEACIEHHON MAaCCOBOM 0JIEW pACTBOPEHHOIO BEIIECTBA;

* OIpEACIIATh XapaKTEPp CPCAbl BOAHBIX paCTBOPOB KHCJIOT U menoqeﬁ 10 UIBMCHCHHNIO OKPACKH MHANKATOPOB,



* IPOBOJIUTH KAYECTBEHHBIE PEAKIIMY, ITIOATBEPKIAIOIINE HAJIMYME B BOJHBIX PACTBOPAX BEIIECTB OTACIBHBIX HOHOB

* ONPEIENATh MPUHAIIEKHOCTh HEOPTaHUUECKUX BEUIECTB K OJHOMY M3 M3YyYEHHBIX KIJIACCOB/TPYIII: METaIbl M1 HEMETAILIbI,
OKCHJIbl, OCHOBaHUS, KUCIIOTHI, COJIN;

* COCTABJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIIPENEIATHh BAJICHTHOCTh U CTENEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTABJIATH (POPMYJIbI HEOPIrAaHUUYECKUX COEIMHEHUH 0 BAJCHTHOCTSM M CTEIEHSIM OKUCIIEHHUS 3JIEMEHTOB, a TAaKXKe 3apsaaam
MOHOB, YKa3aHHBIM B TA0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHUs (PU3HUECKMX U XUMMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAIJIOB U HEMETAIJIOB) U
UX BBICIIMX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMHU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOLIME XUMHUYECKHE CBOMCTBA, XapaKTE€PHBIE JIsl TPYIIN OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTEpHbIE IJIs Ka)XJO0ro U3 KIACCOB HEOPraHMYECKHX BELIECTB: KHUCIOT,
OCHOBaHUM, COJIEH,

* IPUBOAUTH MPUMEPHI PEAKIMI, MOITBEPKAAIOUIMX XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB: OKCHUJIOB, KHCIOT,
OCHOBAHUM U COJICH;

* OIPENEIATh BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEND B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIX;

* COCTaBJISATh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN OanaHC (151 U3yUYEHHBIX PEaKIIUil) 0 MPea0KEHHBIM CXeMaM PeaKIui;

* IIPOBOIUTDH na6opaT0pHLIe OIIBITHI, ITIOATBCPIKAAOIINC XUMHWYCCKHUC CBOMCTBA OCHOBHBIX KJIaCCOB HCOPIraHNYCCKHX BCIICCTB,

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

* IPaMOTHO OOpaIaThCs C BEIICCTBAMU B ITIOBCEIHEBHOM KU3HU;

* 0CO3HABAaTh HEOOXOIUMOCTh COOTIOACHUS TIPABUIT SKOJOTHYECKH 0€301TaCHOTO TTOBEACHUS B OKPYIKAIOIIEH IMTPUPOTHON Cpee;
* IOHUMATh CMBIC]I M HEOOXOAMMOCTH COOJIOACHMS TPEANUCAHHMA, IMPEaaraéMbIX B HHCTPYKIUSX IO HCIOJE30BAHUIO

JIEKapCTB, CPEICTB OBITOBOWM XUMUU U JIP.;



* HCTIOJIb30BaTh MPUOOPETEHHDBIE KIIOYEBbIE KOMIIETEHTHOCTH MPU BBIMOJHEHUU HUCCIEAOBATENICKUX MPOEKTOB MO M3YYEHHIO
CBOMCTB, CITIOCOOOB IMOJIy4Y€HHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATUBHYK) KOMIIETEHTHOCTh, UCIOJb3Ysl CPEACTBA YCTHOM M MHUCbMEHHOW KOMMYHHUKAIMU NpHU padoTe ¢
TEKCTaMH Y4YeOHUKA U JOTIOJHUTEIBHONU JTUTEPATYPOd, CTPABOYHBIMU TAOJIUIIAMH, MPOSIBISATH TOTOBHOCTh K YBAKEHUIO HHOW TOUKH
3peHus MpU 00CYKIECHUH PE3YIbTATOB BBIIIOJIHEHHOW PaOOTHI;

* 00BEKTUBHO OIIEHUBATh MH(GOPMAIIMIO O BEIIECTBAX U XUMHYECKUX MPOLECcCax, KPUTUYECKU OTHOCUTHCS K TCEBIOHAYYHON
uH(pOopMaInu, HeTOOPOCOBECTHOM peKIaMe, Kacaloleicsl HCTIOIb30BaHMS Pa3INYHbBIX BEIIECTB.

* 0OCO3HAaBaTh 3HAYECHNE TEOPETUYECKUX 3HAHUW [T TPAKTUYECKON AEATEIIBHOCTH YEJIOBEKA;

* OIMCHIBATh U3YUYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHaJIN3a;

* IPUMEHATH 3HAHUS O 3AKOHOMEPHOCTSIX MEPUOINYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB U1 OOBSICHEHUS U MPEABUACHUS
CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh MH(OPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIiIyOJEeHUsI 3HAHUM 00 MCTOPUM CTAHOBJICHUS XUMHUYECKOMN
HayKH, €€ OCHOBHBIX MOHATHM, NEPUOJNYECKOTO 3aKOHA KaK OJHOTO M3 BAXKHEWIINX 3aKOHOB IIPUPOJBI, @ TAKKE O COBPEMEHHBIX
JNOCTUKEHUAX HAYKU U TEXHUKH.

* COCTABJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHHUSI 10 COKPAIIEHHBIM HOHHBIM YPABHEHUSM;

* IPUBOJUTH TMPUMEPHl PEAaKUUW, TMOATBEPKIAIONIMX CYIIECTBOBAHUE B3aWMMOCBS3M MEXKIY OCHOBHBIMM KJaCCaMU
HEOPraHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3YJILTATHI BO3JECHCTBUS PA3IMYHBIX (PAKTOPOB HAa U3MEHEHHE CKOPOCTH XUMUYECKON pPEeaKIuu;

* IPOTHO3UPOBATH PE3YJIbTAThI BO3ACUCTBUS Pa3IMUHBIX ()aKTOPOB HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHSI.

* IPOrHO3MPOBATH XUMHUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBA U CTPOCHUS,

* IPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSIBIATH OKUCIUTENbHBIE I BOCCTAHOBUTENIbHBIE CBOMCTBA C YUETOM CTENEHEH

OKHCJICHHA 3JICMCHTOB, BXOAAIIINX B €I'0 COCTAaB,



®* BLISABJIITE CYIICCTBOBAHHUE FeHETUYECKON B3aMMOCBSI3HU MCXKIY BCUICCTBAMU B paAAy: IPOCTOC BCHICCTBO — OKCHUA —
THAPOKCU — COJIb,
* OPraHru30BbLIBATH, IIPOBOANTH YUYCHUYCCKUC ITPOCKTHI 110 UCCICIOBAHUIO CBOMCTB BCUICCTB, MMCIHOIUX BAKHOC ITPAKTHYCCKOC
3Ha4YCHHUC.
Onucanmue y‘l@ﬁHO-MeTOHH‘IeCKOFO H MAaTCPHAIBHO-TEXHUIECCKOI'O o0ecrneueHus.

Y4yedHO — MeTOAMYECKOE 00€ecIIeueHue.

1. ITpumepHast mporpaMMa OCHOBHOT'O OOIIero o0pa3oBaHus 10 XUMHUH (0a30BbIN YPOBEHB);

2. ABropckas mporpamma O.C.I'abpuensina, coorserctBytoias denepansHomy ['ocynapcTBeHHOMY 00pa3oBaTEIbHOMY
CTaHAApTy OCHOBHOI'O 0OIEero 00pa3oBaHus U AONyIlIeHHass MUHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuu
(O.C.I'abpuensn [Iporpamma kypca xumun aiis 8-9 kiaccoB o0ieodpazoBarenbubix yupexaenuit / O.C.I'abpuensn. — M.:
Hpoda, 2012r.).

3. I'abpuenan O. C., Ocmpoymog U. I'. HactonpHast kKHUTa yuutens. Xumus. 9 k 1.: Metoaudeckoe mocodoue. — M.: Jlpoda,
2015r

4. Xumust. 9 k 1.: KoHTpoabHbIe U TpoBepouHble padoThl K yueOHuky O. C. I'abpuensna «Xumus. 9 / O. C. I'adbpuensH, I1. H.
bepeskun, A. A. Ymakosa u np. — M.: [Ipoda, 2009r.

5. l'abpuenan O. C., Ocmpoymos Y. I'. Izygaem xumuro B 9 k 11.: lugaktudeckue marepuansl. — M.: bauk mmroc, 2009r.

6. I'abpuenan O. C., Bockobotinukosa H. I1. Xumusi B TecTax, 3amadax, ymnpaxkHeHusx. 8— 9 ki.— M.: [Ipoda, 2009r.



MarepuajbHO-TEXHHYECKOe o0ecreYeHue:

Jns  o0ydeHHs] yd4allMXCsi OCHOBHOM IIKOJBI B COOTBETCTBHH C TpeOoBaHusMu DenepaqbHOTO TOCYIapCTBEHHOTO
o0pa3oBaTeNpHOrO  CTaHAApTa HEOOXOAMMa peanu3alus JeSTeNIbHOCTHOrO monaxona. JlesTenbHOCTHBIA moaxon Tpedyer
MIOCTOSIHHOM OIOPBI MpoIiecca 00yYeHUs: XMMUU Ha JEMOHCTPAIIMOHHBINA SKCIEPUMEHT, TPAKTUUYECKUE 3aHATUSA U JabOpaTOpHBIE
OTBITHI, BBIMOJIHAEMbIE yuamumucs. KaOuHeT XuMHUM  OCHamIéH KOMIUIEKTOM JEMOHCTPAllMOHHOTO M JIabOpaTOPHOTO
000OpyI0BaHUs IO XMMUHU I OCHOBHOM IIKOJIBI. B KaOWHETe XMMUU OCYIIECTBISIOTCS KaK YpouHas, Tak U BHEypouHas (pOpMbI
y4eOHO-BOCIIUTATEIFHON JEATENBHOCTH ¢ ydamuMmucs. OcHaiieHue B OoJbIIei yacTH cooTBeTcTBYeT llepeuHto oOopymoBaHus
KaOMHETa XMMHUU M BKIIOYAET pPA3jIMYHbIE TUIBI CPEACTB OOydeHHs. Boibllyio 4acTb OOOpYAOBAHMS COCTaBISIOT Y4EOHO-
IpakTHUeCKoe U ydueOHOo-mabopaTopHoe 00OpyAOBaHHE, B TOM YHCIIE KOMILIEKT HAaTypalbHBIX OOBEKTOB, MOJENHU, MPUOOPHI U
MHCTPYMEHTBl JJI1 TPOBEICHUA JEMOHCTpAUMi M MPAKTHUYECKUX 3aHIATHHA, JEMOHCTPAalMOHHBIE TaOJMIbI, BHUIEO, Meaua
OCHAILICHHUE.

B kommiekT TexHu4eckux W MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX CPEJCTB OOyUEHHMsI BXOMST: ammapaTrypa i 3aluceu u
BOCITPOM3BEJCHUSI AyAUO- U BUACOMH(POPMALIUH, KOMIBIOTEP, MYJIbTUMEINA MPOEKTOP, JOCKA C HHTEPAKTUBHON NPHCTABKOMH,

KOJUICKLIMSI MeIMa-peCypcoB, BbIX0 B IHTEpHET.

Hcnonb30BaHue 3JEKTPOHHBIX CPEICTB OOYUCHUS MO3BOJISIIOT:
® AKTHBU3HMPOBATH JACATEIBHOCTh 00YUAIONIUXCS, TOTy4aTh 00Jiee BHICOKHME KaueCTBEHHBIE PE3YJIbTAThl O0yUCHHUS,;

e 1pu noaroroBke Kk EI'D obecrneunBaTh caMOCTOSATEIBHOCTh B OBJIQJICHUU COJIEP’)KaHUEM Kypca .

dbopmupoBate UKT - KOMIIETEHTHOCTD, CHOCOOCTBYIOIIYIO YCIEITHOCTH B Y4€OHOU EATEIbHOCTH;

dbopmupoBath YVY/I;



Hamypanovnsie 00vexmot

HatypanbHbie 0OBEKTHI, UCHOJB3yeMble B OOYUYEHHHM XMMHHU, BKIIOYAIOT B Ce0S KOJJICKIMU MHUHEpPAIOB W TOPHBIX IMOPOJ,
METaJUIOB U CIJIaBOB, MUHEPAIbHBIX YAOOPEHUH, MJIaCTMACC, KAyYyKOB, BOJIOKOH U T. 1.

O3HakOMJIEHHE y4aluxcs ¢ 00pa3laMu MCXOJHBIX BEIIECTB, IMOJYNPOAYKTOB M TOTOBBIX HM3JEIMNA IO3BOJIAET MOJIYYUTh

HarJisiIHOC MPCACTABICHUC 00 »THX Marcpualiax, X BHCITHCM BHUAC, a TAKIKC O HCKOTOPBIX (1)H3H‘-I€CKI/IX CBOMCTBaX.

Xumuueckue peakmuevl U Mamepuaivl
OO0pamieHue co MHOTUMHU BellleCTBaMU TpeOyeT CTpPOroro coOJIIOJACHUS MpaBUJl TEXHUKU OE30MaCHOCTH, OCOOCHHO NP
BBITIOJIHEHUH OIBITOB CaMUMHU ydaluMmucs. Bce HEoOXOauMbie MEphl MPEAOCTOPONKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX

JOKYMCHTAX M MHCTPYKIUAX.

Xumuueckasn nabopamophnasn nocyoa, annapamst u npuodopsvl
XUMHUYECKas TOCyAa MOAPA3ACISICTCS Ha JBE TPYIIIbL: 1JIS BBITOJIHEHUS ONBITOB YYAIIUMUCS U IEMOHCTPAIIMOHHBIX OIBITOB.
[Ipubopsl, amnmapaThl U YCTAaHOBKM, HCIIOJIB3yeMbI€ Ha ypOKAaX XHMHUHU, TMOJAPA3NEISAIOT HAa OCHOBE MPOTEKAIONIMX B HUX

(1)I/ISI/I‘ICCKI/IX U XUMHWYCCKHUX .

Mooenu

OOBeKkTaMu MOJICTUPOBAHKS B XUMUHM SIBJISIFOTCSI @TOMBI, MOJIEKYJIBI, KPUCTAJUIBI, 3aBOJICKUE ammapaThl, a TAKXKE MPOUCXOIAIINE
MTPOIIECCHI.

B mnpenomaBaHuM XMMHHM HCTOJB3YIOTCS MOJIETH KPUCTAUIMYECKUX PEMIETOK anmasa, rpaduta, cepbl, ¢docdopa, okcuaa
yriuepona(ly), moBapeHHOM coiu, Jibaa, WOJa, >Keie3a, Meau, MarHus, Ha0opbl MoOJelel aTOMOB JJISI COCTaBJICHUS
IIapOCTEPIKHEBBIX MOJIeTIEH MOJICKYI.

Yueonvie nocoous na neuammnoii ocnose



B npouecce 00yueHuss XUMUN UCHOJIB3YIOTCS CIEAYOLME TaONIMIbI OCTOSIHHOTO dKcroHupoBanus: «llepuoauueckas cucrema
xumuyeckux 3nemenToB [[.1. MenneneeBay, « Tabnuia pacTBOPUMOCTH KUCJIOT, OCHOBAaHUW U COJIEW», «DJIEKTPOXUMHUYECKHUM Psijl
HaIpsKEHUM METauioBy, «KpyroBopoT BELIECTB B IPUPOIE» U AP.

JUiss opraHu3and CcaMOCTOATENbHOM paOoThl 00ydamoImuXcs Ha YpOKaxX HCIHOJIb3YIOT pPa3HOOOpa3HbIE JUAAKTUYECKHE
MaTepuaibl: TeTpaJAu Ha IMEYaTHOH OCHOBE WJIM OTIENbHbIE pabouMe JIUCThl — HUHCTPYKLUHU, KAPTOUKU C 3aJaHUSMU pa3HOU

CTCIICHU TPYAHOCTH JIA N3YUCHHA HOBOI'O MaTCpuajia, CaMOIIPOBEPKHU U KOHTPOJIA 3HAHUU ydaluuxcs.

Jlnst oGecnieyeHunst 6e30MacHOro TpyAa B KAOMHETE XUMUU UMEETCH:
® TPOTHUBOIOKAPHBIA MHBEHTAPb
® anTeyKy ¢ HAOOPOM MEIMKAMEHTOB U MEPEBI30UHBIX CPEJICTB;
® MHCTPYKIMIO IO IpaBUjiaM 0€30M1aCHOCTU TpyAa sl 00ydarouxcs

e KypHaJ PErHMCTpally MHCTPYKTaXa 1o MpaBuiaM 0€301acHOCTH TPY/a.



IloypouHoe muianHupoBaHue (2 yaca B HeJleJI10)

Tema u Tun ypoka

Koanu
€CTBO
4acoB

JIeMeHTBI COAePKAHUS

IlnaHupyemble pe3yabTaThl

IIpeamernbie

Meranpeamernsie Y'Y /I

JInuHoOCTHBIE
YV

JlaTa
no
IJIAHY

Hara
1o
dakt

BBenenue. O0masi XapakTepuCcTHKA XMMUYECKHUX 3JIEMEHTOB U XMMUYeCKUX peakuuii. [lepyoanyecknii 3aKoH U nepuogudecKas
cucremMa xummnueckux 3jemenToB JI.MU.MenaeseeBa. (64.)

1 XapakTepucTuka 1 Blflf)élHHI“d unctpyktax no OT | Hayuamcs: PerynsiTuBHBIE: CTaBAT DopMUPYIOT
n 1b. XapaKTepu30BaTh yeOHbIE 3a/1a4d Ha OCHOBE OTBETCTBEHHOE
XHMITACCKOTO S/IEMEHTa XapaxTepuCTHKA XHMUYECKOTO xninqefxne dJIeMeHTSI 1-3 zoomece}mﬂ TOTO, YTO YKe OTHOILEHHE K YUEHUIO
Ha OCHOBaHHU €I0 9JIEMEHTA 0 IOJIOKEHUIO
—T0 NepuoAa 1o ux M3BECTHO M YCBOEHO yUalllUMCS,
ITOJIOKCHUA B MCXS JL1. M?HﬂeﬂeeBa' noxoxenuto [ICXD T U TOTO, YTO elllé HEH3BECTHO
Ilepuonnueckoii i MeHnneneesa. Mo3uaBaTeabHbIE:
aTOMOB JIEMeHTOB 1-3 —T0
cUcTeEME HepHOTIOB THonyuam eo3moorcnocmu CaMOCTOSITENBHO BBIIEISAIOT U
1. I. Menzeneesa HAy4umucs: ONKCHIBATD bopMyIHpYIOT
H3YyUYCHHBIC OOBEKTHI KaK MO3HABATENBHYIO €N
CHCTEMBI, IPUMEHSA JOTUKY | KoMMyHHKaTHBHbBIE:
CHUCTEMHOT'0 aHaJIH3a (bopMyIHPYIOT COOCTBEHHOE
MHEHUE U MO3UIIUIO0, 33]]aI0T
BOMPOCHI, CTOAT MOHATHBIE IS
napTHepa MOHSATHUS
2 CBoiicTBa OKCHIOB, 1 XuMHYECKHE CBOUCTBA OK- Hayuamcs: nazpiBaTh o0mue | PeryasiruBHble: CTaBsT IIposBastoT
KHCIIOT, OCHOBAHMUI 1 CHJ0B, OCHOBAHUH , KUCJIOT, XMMHUUYECKHE CBOMCTBA y4eOHYI0 3a1a4y, ONpeAesIioT YCTOMYUBHIN y4eOHO —
< COJICH B CBCTC TCOPHUH KHUCJIOTHBIX, OCHOBHBIX MOCJIEI0BATEIILHOCTD MO3HAaBaTeJIbHBIN
COJICH B CBCTC TeovaH MEKTPOTUTHYCCKO#H OKCHJIOB, KHCJIOT, MIPOMEXYTOUHBIX LIEJIeH ¢ HWHTEpPEC K HOBBIM
SICKTPOIUTHIECKON AUCCOLHALIMH 1 OKHCIICHHUSI- OCHOBaHMii U conei ¢ y4ETOM KOHKPETHOTO crocobaM pereHus
JUCCOLALlUU U BOCTaHOBJICHHA nosuuuu TOJI; IpUBOAMTE pe3yabTara, COCTABISIOT IUIAH U | 3a/1a4
OKHUCJICHUSI- MIPUMEPHI peaKui, JITOPUTM JAEUCTBUN
BOCCTAHOBJICHHS MOATBEPIKIAIOLINX I[Ho3naBatenbHbIe:
XUMHUYECKHE CBONCTBA! CaMOCTOSITEILHO BBIJIENSIFOT
OKCHJIOB, KUCTIOT, bopMyIHPYIOT
OCHOBaHUM, COJICH; [103HABATENIbHYIO 1IEb,
OTIPEJIENIATH BEMIECTBO — HCTIOJB3YS OOIIIHE TPUEMBI
OKHUCJIUTENh U BEIIECTBO — peneHus 3anaq
BoccraHoButens B OBP; KoMmyHukaTuBHbIE!
Honyuam eo3moorcnocmo KouTpons u onienka neictBuit
HAy4umocs: napTHepa
MIPOrHO3UPOBATh
CcrocoOHOCTH BelecTBa
MPOSIBIISATH OKUCIIUTEIbHbIE
WM BOCCTAHOBUTEJIbHBIE
CBOJCTBA C y4€TOM
CTEIEeHEeW OKUCIICHUS
3JIEMEHTOB, BXOASIUX B €T0
COCTaB
3 AM(l)OTeprIe okcunel u | 1 IlonsiTHe 0 mepexoaHbIX Hayuamca: PeryasituBHbIe: IIposiBnsitoT




THIPOKCHIBI aneMeHTax. AMGOTEPHOCTb. XapaKTepu30BaTh [IpuHUMaroT U COXpaHs;IoT JIOOPOIKENATEIILHOCTB,
Tenetnyeckuii psig XUMHUYECKHE CBONCTBA y4eOHYIO 3a/1a4y, YIUTHIBAIOT OT3BIBUUBOCTb, KaK
[IEPEXOAHOTOIEMCHTA. aM(OTEpHBIX OKCUIOB U BBIJICJICHHBIC YYUTCIIEM NOHMMAaHHUE YyBCTB
JIa6.onpit: 1.ITonyyenune TUAPOKCHUIOB; UCTIOJIb30BAaTh | OPUEHTHUPHI ICUCTBUS B HOBOM JIPYTUXJTIOAEH 1
THAPOKCH/IA IHKa 1 NPU XapaKTEePUCTHUKE yueOHOM MaTepuaie B COIIEpEKUBAHUE UM
MCCIICIOBAHNC Cro CBOMCTB BELIECTB [OHATHE COTPYJHUYECTBE C YUUTEIIEM
«aM(pOTEepHOCTHY, Io3naBaTe/ibHBIE:
TIPOBOIUTD OTIBITEHI, CraBat u GopMyIHPYIOT
MOATBEPKIAIOLIUE mpobieMy ypoxa,
XUMHUYECKHE CBOMCTBA CaMOCTOSITEJILHO CO3/IAI0T
aM(pOTEPHBIX OKCHIOB H AJITOPUTM AEATEIBHOCTU IPU
TUAPOKCHUIOB; peleHrH IpoOIeMBbI
Honyyam eozmoorcnocms KoMmyHukaTuBHBIE!
Hayyumvcs: 0CO3HABATh [IposBNIsAIOT aKTUBHOCTH BO
3HAYEHUE TEOPETUYECKUX B3aUMOJICHCTBUY JJIsI PEIICHUS
3HAHUMN JUIsl IPaKTUYECKOM I03HABATEIbHBIX U
JIeATEeIbHOCTH YEJIOBEKA KOMMYHHUKaTHUBHBIX
3a1a4(3a1al0T BOIIPOCHI,
(bopMyIHPYIOT CBOU
3aTpyIHEHUs, IPEAJIATaAl0T
MTOMOIIIb B COTPYTHUYECTBE)
Hepno TIMYECKUN Crpykrypa [ICXD JI.W. Hayuamcsa: onuceiBath u PerynsatuBHbie: OnpenenstoT CBOIO
3aKOH U Menneneera. CTpoenne atoma. | xapaKTepH30BaTh [InanupytoT cBOU AeHCTBUS B JINYHYIO MTO3UIHIO,
S Pusnyeckuil CMbICI Tabnuunyro gpopmy IICXD COOTBETCTBHH C NOCTABJIEHHON | aJeKBATHYIO
CproAnecKai TOPAZKOBOTO HOMCpa, HOMEpa J.1. Menpeneesa; aenath 3a/1a4eil U yCIOBUSIMU €€ qudepeHIIMPOBAHHY
CUCTCMa IepHOoJIa, HOMEpA rPYyIIbl XH-

. . Menneneena B

CBETE YUCHHUS O
CTPOEHUU aTOMa

Mmuueckoro snementa B [ICX0O
J.M. Menneneesa. [Ipudannel
U3MEHEHUS CBOUCTB XUMMYE-
CKHX 3JIEMEHTOB U UX COeNU-
HEHUIl B IepuoAax U rpymnmnax,
riaaBHbIX Hoarpynmnax IICXD
JI.1. Menneneena,
JleMoHCTpanus: pa3IuyHbIe
(opMBI TAOIHI] TEPHOANIECKON
CHCTEMBI.

YMO3aKIIOYEHUS O
XapakTepe U3MEHEHUs
CBOMCTB XMMHYECKUX
3JIEMEHTOB C YBEJIMUECHHEM
3apsiI0B aTOMHBIX SI7IEp.
Honyyam eozmoocnocms

HAy4yumucsi. NIPUMEHSTh
3HaHUS 0 3aKOHOMEPHOCTAX
HNEPUOUYECKON CHCTEMBI
XUMUYECKHUX 3JIEMEHTOB I
OOBSCHEHUS U NPEBUICHNUS
CBOMCTB KOHKPETHBIX

peanusaiiu

Ilo3naBaTebHBbIE: CTABST

u GopMynupyroT 1eTH U
npobaeMbl YpoKa; OCO3HAHHO H
MPOU3BOJILHO CTPOSIT B yCTHOM
U ICbMEHHOU (opme

KoMmyHukaTuBHbIe:
Biagenne MOHOJIOTHYECKON U
JUAJIOTHYECKON (hopMaMH pedn

10 CAMOOIIEHKY CBOUX
yCIIeXOB B yuebe

BEILIECTB
I'eneTnueckue psaaa O06o011eHre CBEIEHU O Hayuamcs: ycTanaBnuBaTh PerynsiTuBHbIE: dopmupoBaHne
MeTala U HeMeTalljia XUMHUYECCKUX PCAKITNAX. IIPUHAIJTICKHOCTD BI)I}IBI/IFaI-OT BEPCUUN PCIICHUA OTBETCTBCHHOT'O

Knaccupukamnuss XaMu4IecKux
peakuuii 0 pasIMYHbIM
OCHOBaHHUSIM:

COCTaBY U YHUCITY
pearupyromux 1
00pa3yIoNIMXCsI BEMICCTB,
TEIIOBOMY 3 deKTy,
HaIpaBJIeHUIO0, U3MEHEHUIO

XUMHUUYECKOU peakinu K
ONPEAEIIEHHOMY THUILY 110
OJHOMY U3
KJ1accu(UKAITOHHBIX
NpU3HAKOB: 1) 1o uucy u
COCTaBY UCXOJIHBIX BEILIECTB
Y IPOAYKTOB peaKI1u
(peakuuu coeiMHEeHus,

poOJIeMbI, 0CO3HABATh
KOHEYHBIN pe3ysbTar
Ilo3naBartenbHbIC:

Bri6uparor ocHOBaHUS 1
KPHUTEPHH ISl KITacCHU(UKANU
IIpeoOpa3zoBbIBaTH
nH(opManuIo U3 OJJHOTO BU/IA B
JIpyro¥ 1 BBIOMpATH 11l ceds

OTHOIICHUA K YYCHUIO




CTENeHe OKUCICHUS
9JIEMEHTOB, 00pa3yIONIIHNX
pearupyrpoIue BenecTsa,
(haze, HCTIOIH30BAHUIO
KaTaJn3aTopa.

Pa3IIOKeHUsI, 3aMEICHHUS 1
oOMmeHa);

2) 1O BBIACICHUIO HIIH
MOTJIOMICHHIO TEIUIOTHI
(peakiuu K30 TEPMHUUCCKUE
1 SHIOTEPMHUYECKHE);

3) 110 U3MEHEHMIO CTENEHEN
OKHCJICHHS XUMHIECKUX
AIIEMEHTOB (PEeaKIun
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIIBHEIC);

4) mo obpaTUMOCTH
npoiiecca (peakiuu
obpaTumble 1
HeoOpaTHMBIe);

Honyuam eozmoocnocme
HAYYUbCsl: COCTABIIATD
MOJICKYJISIPHBIC U TIOJTHBIE
MOHHBIC YPABHEHUS 10
COKpaIIeHHBIM HOHHBIM
YpaBHEHHUSIM.

ynoOHyr Gopmy dukcamun
MPEJICTABICHUS HHPOPMAIIUU

KoMMyHHKATHBHBIC!
OTtcTauBaTh CBOIO TOUKY
3peHUs, IPUBOANUTH apPTyMEHTHI,
MOATBEPXKast X (haKTaMHu.
Pa3znuyats B ycTHOU peun
MHEHHE, 10Ka3aTeIbCTBA,
THIIOTE3BI, TEOPUHU

KoHnTpoabHasn
padoraNel
o reme «BBenenue»

KonTpons npenMeTHBIX U
METANpPEIMETHBIX YIeOHBIX
JNIEUCTBHUH 0 TEME «
Bsenenue.

OO6mrast xapaKTepUCTHKA
XUMHYECKHUX

DJIEMEHTOB 1 XUMHYECKUX
peakuuit. [lepuonnueckuit
3akoH u [lepuoamaeckas
CHCTEMA XUMHYECKUX
3JIEMEHTOB

J. Y. MenpaeneeBa»

Hayuamcsi: npuMeHsTH
MOJTyYICHHBIC 3HAHUS U
c(hOpMHUPOBAHHBIC YMEHHSI
JUIA PeLIeHNs yIeOHBIX
3a1a4

PerynstuBHbie:
OCYILIECTBJISAIOT NOIIArOBbI U
HUTOTOBBIA KOHTPOJIb 110
pe3ynbTaTy

Ilo3naBartenbHbIC:

CTPOSIT peYeBOE BHICKA3bIBAHHE
B YCTHOW M MUCHMEHHOM (hopme
KomMmykaTuBHbBIE: yUUTHIBAIOT
pa3Hble MHEHUS U CTPEMSTHCS K
KOOpJMHALMH Pa3IMYHbIX
MO3ULUHI B COTPKYIHUYECTBE

Bripaxaror
aJIeKBaTHOE
NOHUMaHHE PUIHH
ycriexa u Heycrexa
y4eOHOU eI TENNLHOCTH

Tema 1. Metanabi(154. +34. npakTHKYM)

ITonoxenue
3JICMECHTOB-METAJLJIOB B
[Tepuonnueckoit
CHCTEME

. . MenneneeBa u
0COOEHHOCTH CTPOCHUS
1504

aToMoB. OHU3NUECKHE
CBOMCTBAa METAJIJIOB.
CruiaBbl

ITonoxenue MeTamioB B
Ilepuonuueckoil cucreme
XUMHUYECKUX DJIEMEHTOB

. N. Menaeneesa.
Merannnueckas
KpUCTAIITNYECKasl pelieTka u
MeTaJTHIecKass XuMUIecKas
cBs3b. O0mue puzmaeckue
CBOICTBa METAJIOB.
CruiaBbl, UX CBOMCTBA U
3HauCHUE.

JIa6. onbITHI: 2.

Hayuamcs:
XapaKTepU30BaTh METAJLIBI
o ux noaoxxenuro B [ICXD
JI.1.Menneneena,
OIKCHIBATH CTPOCHHE
(hnu3nIecKne CBONCTBA
METAJUIOB, OOBICHATH
3aBUCUMOCTH CBOMCTB
METaJIJIOB OT UX IMOJOKEHHUS
[ICXD JI..MeHnneneena;
Honyuam eo3moorcnocmo
HAYy4umocsi:

PeryasiTuBHbIe:

[TpuHUMAIOT ¥ COXPaHSIOT
y4eOHYI0 337249y, MIaHUPYIOT
CBOH HeﬁCTBHﬂ B COOTBETCTBHU
C IIOCTaBJIEHHOM 3a7aueii u
YCIOBHSIMH €€ peaji3auu
Ilo3naBartenbHbIC:
Hcnonb3ytoT 3HaKOBO —
CUMBOJHMYECKHE CPEICTBA
KommykaTusHbIe:
ApryMeHTHPYIOT CBOIO
MO3ULHUIO U KOOPAUHUPYIOT €€ C

OnpeznemnstoT CBOO
JUYHYIO MO3UIHIO,
aIeKBATHYIO
muddepeHIpPOBaHHY
10 CAMOOIIEHKY CBOHUX
yCTIEXOB B yuebe




O3HakomiIeHHe ¢ 00pa3uamu

MMPOTHO3UPOBATH CBOICTBa

MO3UlUH MapTHEPOB B

METaJJIOB HEU3Y4YEHHBIX 2JIEMEHTOB U COTPYIHUYECTBE
WX COCIMHEHUN Ha OCHOBE
3HaHUU O IEPUOTUIECKOM
3aKOHe.
8 XuMnueckue CBOMCTBA XuMHUYeCKue CBOMCTBA Hayuamcsa: onuceiBaTh PerynsitTuBHbIE: DopMUPYIOT YMEHUS
METaJIOB METAJIJIOB KaK CBOMCTBA BEILECTB HA ITocranoBka yueOHOM 3aa4i Ha | WCIOJIB30BATh 3HAHUS B
BOCCTAaHOBUTEJIEH, a TAKXKE B OCHOBE HaOIIOACHUH 3a UX OCHOBE COOTHECEHMSI TOTO, YTO OBITY
CBETE UX MOJIOKEHUS B [IPEBPALIEHUSIMH, M3BECTHO M YCBOEHO , U TOTO,
3IEKTPOXUMHUYECKOM ALY JIEMOHCTPUPYEMBIMU YTO €l1e HEU3BECTHO
HaNpsHKEHUH METaJlIOB. YUHUTEJIEM, UCCIIEI0BATh Ilo3naBaTenbHbIE:
JemMoHcTpanum: CBOJCTBa BEILIECTB B XO€ BriaBukeHne TUnoTes, ux
BzanMonelcTBHE METAJUIOB C | BBIMOJIHEHUS 000CHOBaHME, JI0KA3aTEIHCTBO
HeMeTaJlJIaMH. 1a60paTOPHOrO OMbITA,
JIa6. onbITHI: JIeNaTh BBIBOJBI O KommykaTuBHbIe:
3.B3anMopeiicTBUE METANIOB | 3aKOHOMEPHOCTSIX CBOMCTB Y4YaBCTBYIOT B KOJJIEKTUBHOM
C pacTBOpaMH KHCIOT U METaJJIOB B MEPUOJIAX U 00CyX)AeHUU npobiem,
coJielt. rpymnmnax. MpOSABISAIOT  aKTUBHOCTH  BO
Honyuam eo3moorcnocmeo B3aUMOJECHCTBUM ISl PELICHUS
HAYYUMbCsi: KOMMYHHUKaTHUBHBIX u
MIPOrHO3UPOBATh [03HABATEJIbHBIX 3a]1a4
XUMUYECKHE CBOMCTBA
HEU3Y4YEHHBIX 2JIEMEHTOB 1
UX COCIMHEHUI Ha OCHOBE
3HAHUH O NEPUOUIECKOM
3aKOHE.
9 MeTaiuisl B PUPOJIE. Merannst B mpupoae. O6mue | Hayuamcs: cOCTaBIATh PeryasituBHbIe: T'opnocts 3a
O6mwe CIOCOOBI UX MOJTYYEHUS. YpaBHEHHSI pEaKIUi , YYuTHIBAIOT MIPABUIIO B POCCHIACKYIO HAyKy
6 JIa6. onbIThI: 4. JIeXKAIUX B OCHOBE IJIAHUPOBAHUM U KOHTPOJIE
CHOCOOLI HX O3znakoMieHue ¢ oopasamu MOJIyYEHHUsT METAIIJIOB. crocoba erncTBuUs
HOTy4CHNA IPUPOTHBIX COETUHEHMI Honyuam 6o3moocrocmo Ilo3HaBaTeJabHbIE:
METaJJIOB. Hay4umucs: NPUBOIUTh Hcnonp3yror nouck
MpUMEphl ypaBHEHUH HeoOXomuMor HH(pOpMAIIH JUIs
peakuui, Jexamux B BBITTOJTHEHHS YIeOHBIX 3aJaHUi
OCHOBE MTPOMBIIIJIEHHBIX C UCIIONIb30BaHUEM YIeOHOU
croco00B MOyYEeHUS JTUTEPATyPHI
YyryHa U CTaJu. KommykaTuBHbIE:
YYUTHIBIOT pa3Hble MHEHUS U
CTPEMSIThCSI K KOOPAUHAITUU
pa3JIMYHBIX MMO3UIUI B
COTPYTHUYIECTBE
10 Permenue pacyeTHBIX Pacuernsie 3agaun 1Mo Hayuamcsa: pematb PeryasituBHbIe: OgJ1aJiecHUe HaBBIKAMU

3aJ1a4 C MIOHATHEM
Maccosas 00 6b1xo0d
npooyKkma

YpaBHEHUSIM XUMHUUECKHUX
peakuui, NpoTeKarouX C
y4acTHEM METAIIOB U UX
COCIMHEHUI

pacyeTHble 3aavyu 1o
YPaBHEHUSIM XUMHUYECKUX
peakuui, NpOoTeKaloINX C
y4acTHEM METAJJIOB U UX

COEIMHECHUMH.

Tonyuam eo3moorcnocmo

O1eHHUBAIOT PaBUIIEHOCTh
BBITIOJTHEHUS ICHCTBUS HA
YpOBHE aIeKBaTHOM
PETPOCIIEKMBHON OLIEHKU
Ilo3naBaTenbHbIE:
Bribuparor Haubosee

JUIA HpaKTI/I‘ICCKOﬁ
JACATCIBbHOCTHU




Hay4umwcs: peuiaTb
OJIMMITMAJIHBIC 3a1a4U.

3¢ GEKTUBHBIE CITOCOOBI
pelieHust 3a1a4, KOHTPOJIUPYIOT
1 OLIEHUBAIOT MPOLIECCHU
pe3yNbTaT AeSTENbHOCTH
KommykaTuBHbI€:
KonTponupyrot neiictust
napTHepa

11 [Tonsitue o koppo3uu Koppo3us MeTanoB u Hayuamcs: 1cnosb30Bath PeryasiTuBHbIe: VMmeHne
METAJLIOB cnocoOsI 60PEOBI ¢ Helt MIPH XapaKTEPUCTHKE PasmirgaroT crioco® U pe3ynapTaT | WHTETPUPOBATH
METaJUIOB M UX COSAMHEHUH | ACHCTBHSA MTOJTyYCHHBIC 3HAHUS B
TIOHATHS «KOPPO3US Ilo3HaBaTebHbIE: MIPAKTHIECKIX
METaJUIOBY, «XUMUYECKas Brnanerot o6mum nprueMom YCIIOBHSX
KOPPO3HS», peleHus 3aaa4
«AJICKTPOXHUMHUYCCKAS KommykaTuBHbIE:
KOPPO3Hs», HAXOIUTh JloroBapuBarOTCsi O COBMECTHOM
CHOCOOBI 3aIIIUTHI METAJUIOB | JACATEILHOCTM, MIPUXOIST K
OT KOPPO3HUH. 00IIIeMY PEIICHHIO
Honyuam eo3mosicHocme
Hayuyumuvcs | IPAMCHSTD
3HaHUS 0 KOPPO3UH B
JKU3HH.
12 [lerouHBIC METAJLIBL: OO0mas xapaKTepUCTHKA Hayuamyuca: naBatb PerynstuBHbie: PazButne
0611ast XapaKTePUCTHKA MIETIOYHBIX METAJIOB. XapaKTepUCTHKY IIeouHbM | [TmaHupyroT cBom ACHCTBHA B | OCO3HAHHOTO,
Mertamnet B mpupoze. O0mme | MeTamiaM Mo WX MOJDKEHUIO | CBSI3H C IIOCTABIICHHOM 3aaueil | yBaXKUTEILHOTO U
CMoCOOBI UX MOJTYYEHUSI. B [ICXD JI..Menneneena, Y YCIIOBHSIMH €€ PeIeHUs JIoOpoKeNnaTeIbHOTO
CrpoeHue aTOMOB. HCCIIeI0BaTh CBOMCTBA IMo3HaBaTenbHbBIE: OTHOIIICHHUS K APYTrOMY
Ilenounble MeTaIIBI — LIEJIOYHBIX METAJIIIOB — KaK Crassit ¥ (OpMYIHUPYIOT LIeJIM U | YenoBeky. Ero
npocThie /6BelecTBa MIPOCTHIX BEIECTB. po6JIeMbl ypoKa MHEHHIO, CTIOCOOHOCTH
Tonyuam eo3moocnocmo KomMykaTuBHBIE: BECTH JMAJIOT C
Hay4umocsi: TPAMOTHO AJICKBaTHO HCIOJB3YIOT JPYTAMH JIFOABMHA
oOpamaTecs ¢ BEMIeCTBAMH | PEYEBBIC CPEICTBA IS
B TIOBCETHEBHOM KH3HU. (P PEKTHBHOTO PEIICHUS
KOMMYHHUKATHBHBIX 33144
13 Coennuenus Baxneitmue coennHeHNS Hayuamcs: PerynsituBHbIe:
MIETIOYHBIX METAJIOB — XapaKTepU30BaTh VY4YUTHIBAIOT IPABUIIO B

MICJIO0YHBIX MCTAJIJIOB

OKCH/JIbI, TUAPOKCUIIBI U COJIU
(xmopupl, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX
CBOICTBA U IPUMEHEHHUE B
HapOJHOM XO3sIMCTBE.
Kanmitaeie ynoOpeHwust.
JdemoHcTpanum:

OO0pa3sIpl METOYHBIX H
IETI0YHO3EMENBHBIX
MeTaiioB. Bzaumonelicteue
HATpUs, JTUTUS C BOJOH.
BzaumopeiicTBre HaTpus ¢
KHUCIOPOAOM

(usnyeckue 1 XUMHUYECKHUE
CBOMCTBA OKCHJIOB U
TUAPOKCHUIOB IECITOYHBIX
METaJUIOB, COCTaBIIATh
XUMUYECCKHEC YPABHCHUS,
XapaKTEepU3YIOLIUe CBONCTBA
IIETIOYHBIX METAJIIOB,
pelmaTb «UEHOYKH»
MpeBpaLECHUH.

szyttam BO3MOIMNCHOCb
HAY4umucsi: COCTaBIATh
«UEMOYKM MPEeBpaLCHUHN.

IUITAHUPOBAHUH U KOHTPOJIE
crocoba penieHus
Ilo3naBartenbHbIC:
Hcnonp3yroT nouck
HeoOxoquMoi HHGOPMALIUN IS
BBITIOJTHEHUSI YIeOHBIX 3aJaHUi
C UCITONIb30BaHNEM YIeOHOH
JUTPATYPhI

KommykaTtusHbIe:
VYUUTBHIBAIOT pa3Hble MHEHUS U
CTpeMsATCA K KOOpAUHALUU
Pas3JIMYHbIX TIO3ULNH B
COTPYAHUYECTBE




JIa6. onbITHI: 4.
O3HakomiIeHHe ¢ 00pa3namu
HPUPOJHBIX COCTMHEHUN
METaJUIOB: a) HATpUS

14 [lemouHO3eMEIbHEBIC OO01mast XxapaKTepUCTHKA Hayuamoca: naBatb PeryasituBHbIC: PazButue
METAILIBL; 00MIas 9JIEMEHTOB TJIABHOM XapaKTePUCTUKY [TnanupytoT cBOU JeHCTBUS B OCO3HAHHOTO,
noarpynns! 11 rpynmst. LIEJI0YHO3EMEIbHBIM CBSI3M C [TOCTABJIEHHOM 3a/1a4eil YBaXXUTEJIBHOTO U
XapakTepucTika CrtpoeHne aTOMOB. MeTaJuIaM I10 UX ITOJDKCHHUIO | M YCJIOBISIMH €€ PEIICHHS II0OPOKETaTETLHOTO
[llenouHO3eMeNBHEIS B [ICXD JI.M.MeHnnencena, ITo3naBaTeJbHbBIC: OTHOILECHHUS K JPYTOMY
METaJUTBI — TIPOCTHIE XapaKTepru30BaTh COCTaB CraBat u GOpMYIHPYIOT HETH H yenmoBeky. Ero
BEIIIECTBA. aTOMOB, UCCIIEIOBATh poOIeMBI ypoKa MHEHHIO, CTIOCOOHOCTH
CBOMCTBa IIENOYHBIX KommykaTuBHbIE: BECTH JHAJIOT C
METaJJIOB — KaK MPOCTHIX AJIeKBaTHO UCTOJIB3YIOT JIPYTUMH JTIOIbMHU
BELIECTB. pedeBble CpeNCTBa AT
Honyuam eo3moscHocms 3¢ GEKTUBHOTO PEIICHHS
HAYYUmMuvCcs: TPaMOTHO KOMMYHHKATHUBHBIX 3a7a4
obpaiartbcs ¢ BelecTBaMu
B MTOBCEIHEBHOM KI3HH
15 Coenvnenus Baxneitmue coemnHeHUS Hayuamcs: PerynstuBHbie:
1LEI0YHO3EMEIbHBIX IETIOYHO3EMEITBHBIX XapaKTepu30BaTh YYHUTHIBAaIOT IPABUIIO B
METaJUIOB — OKCHJIHI, (hu3nveckne 1 XUMUYECKHE | TUIAHUPOBAHWU M KOHTPOJIC
MCTAIlIoB TUIIPOKCHUIBI U COIIH CBOWCTBa OKCHJIOB H cnocoba penreHus
(x0puIBl, KapOOHATEHI, TUAPOKCUIOB Ilo3HaBaTeabHbBIE:
HUTPATHI, CyIb(AaTHI, MIETIOYHO3EMEITBHBIX Hcnonp3yror mouck
docdarsr), UX CBOWCTBA U METaJIJIOB, COCTaBIIATh Heo0X0uMo HHGOPMALIUN JIJIS
MPUMEHEHHE B HAPOJTHOM XUMHUYECKHUE YPaBHEHUS, BBIMOJIHEHHS YUCOHBIX 3a1aHU
X034MCTBeE. XapaKTepU3yIOIINe CBOUCTBA | C UCTIOIh30BAaHUEM YUeOHOI
JeMoHcTpanum: IIEIOYHBIX METAIIJIOB, JUTPATYPHI
B3anmonelicTBrE KaJdbIysl C penaTh «IemnouKm» KommykaTuBHbIE!
BOJI0M. B3aumoseiicteue MpeBpalieHui. YuuTHIBaIOT pa3Hble MHEHUS U
MAarHUs ¢ KHCIOPOIOM. Honyuam eo3moscHocme CTpeMsATCA K KOOPAUHAIINN
JIa6. onbITHI: 4. Hay4yumucsi: COCTABIATH a3 ITMIHBIX TIO3HITUH B
O3zHakoMIIeHHE C 00pa3aMu «IUETIOYKW MPeBpaIeHAN COTPYAHUYECTBE
MIPUPOIHBIX COCTUHEHHH
METaJUIOB: 0) KaJIbITHsI
16 AJIOMUAHUN — Crpoenue atoma, pusndeckue | Hayuamocs: naBaTh PerynsituBHble: DopMUPYIOT UHTEPEC K

[IEPEXOIHBIN DJIEMEHT.
duznueckue u
XUMUYECKHUE CBONCTBA
amromuHus. [lonyuenune
U IIPUMEHEHUE
AIFOMUHHUS

1 XUMHUYECKHUE CBOICTBA
AJTFOMUHUS KaK MIPOCTOTO
BEIIECTBA.

JIa0. onbITLI: 4.
O3zHakoMJIeHHE C 0Opa3aMu
MPUPOJIHBIX COEUHEHUN
METaJIJIOB: B) QJIFOMUHHSI.

XapaKTEPUCTUKY aTFOMUHUS
no ero nopkenuro B [ICXD
JI.1.MeHnneneera,
XapaKTepHU30BaTh COCTAB
aToMa, XapaKTepu30BaTh
(uznueckre U XUMHIECKHE
CBOICTBA aJIIOMHUHUS,
00BSACHATDH 3aBUCUMOCTD
CBOMCTB aJIIOMUHUSA OT €r0
noJioxkenus B [ICXD
J.N.Menneneena,
OOBSICHATH IPUYUHBI

[InanupyroT cBOM AeCTBUA C
MMOCTaBJICHHOM 3aJaueii 1
YCIIOBHUSMH €€ PEIICHNS,
OIIEHUBAIOT NMPABHIHLHOCTD
BBITIOJTHEHUSI TEHCTBUS
Ilo3naBartenbHbIC:
CaMOCTOSITENIbHO BBLACISIOT U
(bopMyIHPYIOT
MO03HABATEJIbHYIO LEJb,
UCIIOJIb3YIOT O0IINE TPUEMBI
penieHus 3anaqd
KommykaTuBHBIE!

KOHKPETHOMY
XUMHUYECKOMY
3JIEMEHTY




XUMHYECKONH MHEPTHOCTHU
ATIOMMHMSL.

Honyuam eo3moorcnocmo
HAy4umucs: TpPaMOTHO
oOpaiartbcs ¢ BelecTBaMu
B ITIOBCETHEBHOM KH3HU

JlonyckaroT BO3MOXHOCTh
Pa3JIMYHBIX TOUEK 3pEHHUS, B
TOM YHCJIE HE COBIA/IAIOIIUX C
nx cobcTBeHHoM. 1
OPHEHTHPYIOTCS Ha TTO3ULIUI0
mapTHepa B OOIICHUN U

B3aNMOJIEUCTBUHU
17 CoenuHenus CoenvHEHHS aIFOMUHUS — Hayuwamcs: PerynsatuBHbie: DopMUpPYIOT yMEHUE
ATFOMUHHS — OKCHUJ U TUAPOKCHI, UX XapaKTepu30BaTh Y4uThIBaIOT IPABWIIO B HUHTErpUpOBaTh
aM(pOTEpHBIA XapakTep. (hu3nveckne 1 XUMHUYECKHe | TUIAHMPOBAHWU M KOHTPOJIC TIOJIy4E€HHBIE 3HAHUS B
OKCHA U FHH_P OKCHA, HX Baxueiimme conu aqtOMUHHUS. | CBOMCTBA OKCHUA U cnocoba pemreHus TIPAKTHYECKYIO KU3Hb.
aM(OTEpHBIHA XapakTep. [IprMeHeHrE ATFOMUHMS U €70 | THAPOKCUIA ANIOMUHMUS, Io3HaBaTeabHbIE:
COEMHCHUI. COCTaBJISITh XUMHUYECKHE Hcnonp3yroT nouck
JIad. onbiThl: 5. [lonyueHnue YpaBHEHUs], HE00X0IMMON MH(DOPMAIUH IS
THIPOKCHUIA AIFOMUHUS K €T0 | XapaKTePHU3YIOIIHE CBOWCTBA | BBHIMOJHECHUS YICOHBIX 3aaHHA
B3aUMOJICICTBHUE C aJIOMUHUS, pelIaTh C HCIIOJIb30BaHKUEM YUeOHOU
pacTBOpaMU KUCJIOT U IETIOYKWY MPEBPAILEHUH. JUTPATYPHI
LIEJIOYEH. THonyuam eosmodicnocms KommykaTtuBHbIe:
HAy4umucsi: COCTaBIATH KonTponupyrot neiictsue
«UETOYKN» MPEBPALLEHUI napTHepa
18 IpakTHyeckas OcyIecTBICHHE HEMOYKH Hayuamcs: obpamatbes ¢ PeryasituBHbI€: PazButue
paﬁoTa Nel XI/IMI/I‘ICCKI/IX“ n1a60paTOpPHBIM OcCyIecTBISIOT MOLIArOBhIHf KOMMYHHKATHBHOTO
OcymeCTBJIeHI/Ie MpeBpalieHHi obopyaoBaHueM U KOHTPOJIb 110 Pe3yibTaTy KOMITOHCHTA B
HarpeBaTeIbHBIMU OOIIICHUH U
HCTIOYKU XUMHYCCKUX npubopamu B cootBeTcTBHU | Ilo3HaBaTebHbIE: COTPYIIHUYECTBE CO
MPEBPALLEHU I C IpaBUJIAMHU TEXHUKHU Brnanerot o0mumM npueMom CBEPCTHUKAMH U
METaLJIOB. 0e30I1aCHOCTH, ONKCHIBATh pelieHus 3auaqd YUUTETIMU
XUMHYECKHH SKciepuMeHT ¢ | KomMykaTuBHbIE:
IIOMOIIBIO SI3bIKa XMMUH, YYUTHIBAIOT Pa3HbIE MHEHUS U
JIeJIaTh BEIBOJIEI 110 CTpeMSITCSA K KOOpIUHALMHI
pe3ysibTaTaM 3KCIIepUMEHTA. | Pa3jIMYHBIX TIO3UIIMHA B
Honyyam eozmoocnocms COTPYIHUYECTBE
HAyyumscs: 0CO3HABATH
HEOOXOAUMOCTD
cobmoaenwst mpaBwilh u
OT aist coxpaHeHus
3JI0pPOBbsI OKPYKAIOIIHX.
19 Kemnezo — djreMeHT PacnosioxkeHue xeiesa B Hayuamyuca: naBatb PerynsituBHble: DopMUPYIOT UHTEPEC K

VIlIrpynnsl no604HOM
MTOATPYIIIIHIL.
dusznueckue u
XHUMHYECKHE CBOMCTBA
xkene3a. HaxoxaeHne B
MPUPOJIE.

TICXD/1.1. MenneneeBa u
cTpoeHue ero aroma. dusuue-
CKHE U XUMHUYECKHE CBOMCTBA
’eje3a — MPOCTOTO BEUIECTBA.
JIa6. onbIThI: 4.
O3zHakoMJIeHHE C 0Opa3aMu
MIPUPOJIHBIX COETUHEHUN
METAJIJIOB: B) XKeJe3a.

XapaKTePUCTHKY JKeje3a o
ero noypkenuio B [ICXD
JI.N.Menneneena,
XapaKTepU30BaTh COCTaB
aToMa, XapaKTepu30BaTh
q)HSH‘IeCKI/Ie U XUMHUYCCKHUC
CBOMCTBA KeJIe3a,
00BSCHATH 3aBUCUMOCThD
CBOMCTB JKeje3a OT €ro

[InanupyroT cBOM AEUCTBUS C
IOCTABJICHHOM 3a1aueii 1
YCIIOBUSIMU €€ PeLIeHHUS,
OLICHUBAIOT MPABUILHOCTh
BBINOJIHEHUS TEHCTBHS
Ilo3naBaTeabHbIE:
CaMOCTOSTEIIbHO BBIACISIOT U
bopMyIUpyrOT
MMO3HABATEBHYIO T1EJTh,

KOHKpPETHOMY
XUMHYECKOMY
JJIEMEHTY




nonoxxenus B [ICXD
J.N.Menneneena,
HCCIICI0BATh CBOMCTBA
JKesie3a B XOJ1€ BBITIOTHEHHS
71a00paTOPHOTO OTBITA,
OTIMCHIBATH XUMHUYCCKUN
AKCIEPUMEHT.

Honyuam eo3modrcHocms
Hay4umuvcs: TPAMOTHO

UCTIOJIb3YIOT 00IIKE TPUEMBI
peuieHus 3a1a4y
KommykaTusHbIe:
JlonyckaroT BO3MOXHOCTh
Pa3JIMYHBIX TOYEK 3PEHHMS, B
TOM 4YHCJIE HE COBIA/IAIONIUX C
nx cobcTBeHHON. 1
OPHEHTHPYIOTCS Ha TTO3HIUI0
mapTHepa B OOIICHUN U

oOpamatbecs ¢ BemecTBaMu B3aUMOJEHCTBUU
B [TOBCETHEBHOM JKU3HU
20 CoenuHeHus Xxenesa T egeTI/IquKne psabl Fe“'u Hayuamca: PeryasituBHbIC: PazButue
+2,+3 UX KAUeCTBEHHOE Fe® Baxmneiimue comu XapaKTepU30BaTh VY4UTBIBAIOT IPaBUIIO B OCO3HAHHOTO,
JKenesa. 3HaueHHe xKejes3a (usnueckre 1 XMMHUYECKUE | IUIAHUPOBAHUH U KOHTPOJIE YBaXHUTEIBHOTO U
ONpEACICHHUC. U €TO COSTUHEHUM i CBOMCTBa OKCHIOB U croco0a perieHus J0OpOXKeNaTeIbHOTO
re}igTﬂquE?e pAnBI IPUPOABI U HAPOIHOTO THAPOKCHIIOB XKeTIe3a, Io3HaBaTe/bHBIE: OTHOIIEHHUS K APYTOMY
Fe “u Fe ™. XO35ICTBA. COCTaBIATh XUMUYECKHE Hcnonp3yroT nouck yenoseky. Ero
JemoHcTpanuu. YpaBHEHHS, HeoOxonuMon HHGOpMAIH I | MHEHHIO, CIIOCOOHOCTH
B3anMopelicTBre METAaJUIOB ¢ | XapaKTEePHU3YIOLINE CBOWCTBA | BBHITIOTHEHHUS YICOHBIX 3aJaHUH | BECTH JUAJIOT C
HeMmeTaynamu. [lonydyenue COeIMHEHU Keesa, C HCIIONTb30BaHUEM YIeOHOU JIPYTUMHU JHOIbMHU
runpokcuaoB xenesa (1) u MIPOBOJUTH KAUECTBEHHBIE JIUTPATyphl
(1. peakuuu, noateepxkaaomue | KommykaruBHble:
JIa6. onbITHI: 6. HaJIMYue B BOIHBIX Y4uThIBalOT pa3Hble MHEHUS U
KagecTBeHHbIe peakiuy Ha pacTBOpax KaTHOHOB CTpeMsATCS K KOOpAUHAIUU
nownsl xxenesa (I1) u (II1). JKejes3a, pelllaTh «IEMOYKH» | Pa3IMYHBIX MO3ULIMHA B
MIpeBpalIeHUH. COTPYAHUYECTBE
Tlonyuam eo3moorcnocmeo
HAy4umuvcs: COCTaBIATH
«LIETI0YKU» NIPEBPALLEHUH,
COCTAaBIISITh MOJIEKYJISIPHBIE
Y TIOJIHbIE UOHHBIE
YpaBHEHHUS 110
COKpAILEHHbIM HOHHBIM
YPaBHEHHSIM
21 IMpakTuyeckas ITonyuenue u cBoiicTBa Hayuamcsa: obpamarbes ¢ PeryasiTuBHbIe: OBnajgeHue HaBBIKAMU
paGora No2 COEIMHEHUI METaJIoB mabopaTOPHBIM OCyIIEeCTBISIIOT MOMIArOBHIi JUTA IPaKTH9IeCKOit
Tloydenmue u CBOHCTBA 00opynoBaHUEM U KOHTPOJIb 110 Pe3yIbTaTy JeSITeTbHOCTH
HarpeBaTeIbHBIMU

COE€IMHEHUN METAJIOB.

mpubopaMu B COOTBETCTBUHU
C MpaBUJIaMH TEXHUKHU
0e30IaCHOCTH, ONHCHIBATh
XUMHYECKHUIA IKCIICPUMEHT C
MTOMOIIBIO A3bIKA XHMHH,
JIeNaTh BBIBOJIBI ITO
pe3yabTaTaM SKCIIEPUMEHTA.
Honyuam eo3modcHocme
Hayuumucsi: OCO3HABATh
HEOOXOAUMOCTD

Ilo3naBartenbHbIC:

CTposT peueBoe BBICKa3bIBAaHUE
B YCTHOH M MUCbMEHHOU (popme
KommykaTtusHbIe:
YYUTHIBAIOT pa3Hble MHEHUS U
CTpeMSITCS K KOOpIUHALIMHI
Pa3IUYHBIX O3ULUI B
COTPYAHUYECTBE




cobimonenus npaBmwilh u
OT miist coxpaHeHust
3JI0POBbsI OKPY)KAIOLIHX.

22 HpaKanecKaﬂ Pemenue Hayuamcs: obpamatbcs ¢ PeryasituBHbIC: OBnajieHHe HaBBIKAMH
paGora Ne3 9KCIIEPUMEHTABHBIX n1abopaTopHBIM OCyIIEeCTBISIOT NOIIaroBbIN JUTSl IPAKTUYECKOM
P 3a/1a4y Ha pacro3HaBaHUe U obopyaoBaHueM u KOHTPOJIb 110 Pe3yibTaTy JIeSITEeNIbHOCTH

CLICHNC MOJIy4YEHUE COETUHEHUIT HarpeBaTelbHbBIMU
9KCIIEPUMCHTAIBHBIX METaJIIOB npuGopamu B cooTBeTCTBUM | [T03HABATE/IbHBIE:
3a7a4 Ha C TIpaBMJIaMH TEXHUKH [IpoBoasT cpaBHEHUE U
pacro3HaBaHHEe U 0€30TMacHOCTH, OITUCHIBATh KJ1acCH(UKAIUIO 110 3aTaHHBIM
IIOJIy4CHHUE BEILIECTB. XUMUYECKHUM 3KCIIEPUMEHT C | KPUTEPUIM
MTOMOLIBIO S3bIKA XUMUH, KommykaTuBHbIE!
JCJIaTh BBIBOJBI 11O I[OFOBapI/IBaIOTCH 0
PE3yIbTaTaM SKCIEPUMERTA. | (opMecTHBIX ICHCTBUAX B
Tlonyuam eo3moorcnocmo
. Pa3JIMYHBIX CUTYyallUAX
Hay4umucs: OCO3HABATh
HEO0OX0IUMOCTh
cobmronenns npaBwilb u
OT st COXpaHEHUsI CBOETO
310pOBbsl M OKPYKAIOLIUX.
23 O060011eHYEe 3HAHUM IO Hayuamcsa: 0600martp PeryasTuBHbIe: Bripaxaror
TeMe «MeTaIbi» 3HAHUA U OPEACTABIATH UX BHocsT HE0OX0MUMEIE aZIeKBAaTHOE

cXeM, TaOIUII, IPe3eHTalnll | KOPPEKTHUBHI B ICHCTBHUE IMOCTIE | MMOHUMaHHE IPUIHH
€r0 3aBEpLICHHS HAa OCHOBE €r0 | yCIeXa U Heycrexa
U y4yeTa XapakTepa cleJlaHHBbIX y4eOHOU e TENbHOCTH
omuboK
Ilo3naBartenbHbIC:
CTposIT peueBoe BhICKa3bIBAHHE
B YCTHOH M MUCbMEHHOH popme
KommykaTuBHbI€:
KOHTPOJIMPYIOT AEUCTBUS
napTHepa

24 KOHTpO JIbHAS paﬁoTa Kontpons npenmeTHbIX U Hayuamcsa: npumeHsTh PeryasituBHbIe: IIposiBnsitoT
Ne2 MeTanpeIMETHBIX YIeOHBIX MOJTy4EHHBIC 3HAHUS U OCyIIECTBISIOT UTOTOBBIN U OTBETCTBEHHO-CTh 32

JIeHCTBUI 10 TeMe c(hOpMHUPOBAHHBIC YMEHHUS MOILIArOBBIN KOHTPOJIb IO pe3ynbTaThl

mo TemMe «MeTallIb»

«MeTabe»

JUISL peIlIeHNs] YIeOHBIX
3a1a4

pe3ynbTaty
Ilo3naBaTenbHbIe:

CtposT peueBoe BbICKa3bIBAHUE
B YCTHOU ¥ MUCHMEHHOM (hopMe
KommykaTuBHbIE:
KOHTPOJIMPYIOT NEHCTBUS
nmapTHepa

Tema 3. HemeTawibi(234.+34. NPaKTHKYM)




25 OOwas OO1mas xapakTepucTHKa Hayuamca: naBatb PerynsiruBnbIe: dopmupoBaHue
XapaKTePUCTHKA HEMETAILIOB: TONOCHHE B OIIpeIeIeHUs! TOHATHAM [Tnanupyrot cBon ACHCTBUA B | TOTOBHOCTH U
Iepuoanaeckoit cucreme «QIEKTPOOTPHLATEIBHOCTE» | CBSI3H C IOCTABICHHOH 3aa4eil | crocOOHOCTH K
HCMCTAILIOB XMMHUYECKHX JIEMEHTOB « AITTOTPOTIHSD» 1 YCIIOBUSIMH €€ PEIICHHS 00y4eHHIO U
J. U. Menneneesa, XapaKTepU30BaTh Ilo3naBartenbHbIE: CaMOpa3BUTHIO U
0COOEHHOCTH CTPOCHHUS HEMETaJUIBI TI0 MX CraBat u GOpMYIHPYIOT IETH H | caMo0Opa30BaHMUIO HA
aTOMOB, nonoxennto B [ICXD poOIeMBI ypoKa OCHOBE MOTHBAITIH K
3JIEKTPOOTPULATENIEHOCTD J.M.Menneneesa, KommykaTtuBHbIe: 00Y4EHHIO U TTIO3HAHHIO
(B0) kak mepa OIHCBIBATh CTPOCHUE AJIeKBaTHO UCHONB3YIOT
«HEeMeTaJUIMIHOCTHY, psix D0. | ¢usnueckue cBoiicTBa pedeBble CpeacTBa A
Kpucrannuueckoe ctpoenue HEMETaJJIOB, OOBSCHATD 3 PEKTUBHOTO pelIeCHHs
HEMETaJJIOB — MPOCTHIX 3aBUCHMOCTH CBOHCTB KOMMYHUKaTHBHBIX 3a/1a4
BEIIIECTB. AJUIOTPOIHSL. HEMETaJJIOB OT UX
duznueckue nosoxxenus [1CXD
CBOICTBa HEMETAJIOB. J.M.MenaeneeBa;cocTaBisT
OTHOCHUTENBHOCTH MOHATHH b Ha3BaHMS COCTUHECHUN
«META ¥ «HEMETaJLD» HEMETaJIoB 1o Gopmyne 1
(hopMy11 IO Ha3BaHMIO,
HaydaTcs 1aBaTh
oTpeieNeHus
«aJJIOTPOITHSI»,
«aJUIOTPOITHBIE
MOTU(DHKAIIAN.
IHonyuam eosmooicHocms
HAYYUmMuCs.
MPOTHO3UPOBATh CBOHCTBA
HEHN3YUCHHBIX JJIEMEHTOB H
UX COeTMHEHNH Ha OCHOBE
3HaHMH O NMEPUOUIECKOM
3aKOHE
26 OO01Me XUMAYECKHUE OO6ume xuMudeckue cBoiicTBa | Hayuames: PerynsituBHble: PazBuBator
CBOMCTBA HEMETaJlJIOB xapakTepu3oBath crpoeHue | IloctaHoBka ydeOHOM 3a1ady HA | OCO3HAHHOE
HEMEeTalIoB, 00Iue OCHOBE COOTHECEHUS TOTO, UTO | OTHOILIEHHE K CBOUM
HEMETAIIIOB. o~
XHMHYECKHE CBOICTBA W3BECTHO M YCBOEHO , U TOTO, COOCTBEHHBIM
Hewmeranbl B mpupose HEMETaJLIOB, ONUCHIBATE YTO ellle HEM3BECTHO IIOCTYIKaM

U CITOCOOBI X
MOJTyYEHUs

0o0IIre XUMHUYECKHE
CBOMCTBA HEMETAILJIOB C
IIOMOIIBIO SI3bIKa XMMUH,
COCTAaBIISITh YPABHEHUS
XUMHUYECKUX PEaKIIHii,
XapaKTEePU3YIOLINX
XHUMHYECKHE CBOMCTBA
HEMETAJIJIOB UX COCIUHEHUM
Tlonyuam 6o3modacHocmo
HAYYuUmbCs.
MIPOTHO3UPOBATH CBOMCTBA
HEU3YUYCHHBIX 3JIEMEHTOB U

Ilo3naBaTejibHbBIE:
BI)I}IBI/I)KCHI/IC THUIIOTE3, UX
000CHOBaHME, JOKA3aTEILCTBO

KommykaTtusHbIe:
VY4aBCTBYIOT B KOJJIGKTHUBHOM
o0cyxeHur npooIieM,
MPOSIBIISIFOT aKTUBHOCTB BO
B3aUMO/ICHCTBUM JIJIsI PEIICHHS
KOMMYHHUKATUBHBIX U
MO3HABATEJILHBIX 337124




nux COG}.‘[I/IHGHI/Iﬁ Ha OCHOBC
3HAHMH O NEPUOANICCKOM
3aKOHC

27

Bonopon

Ilonoxxenue Bonopoia B
Ilepuonuueckoii cucteme
XUMHYECCKHX 3JICMCHTOB

. U. MenneneeBa. CtpoeHue
aToMa ¥ MOJICKYJIBI.
Om3nYecKue U XUMHUIECKUE
CBOICTBa BOJOpOJA, ETO
MOJy9ICHUE U IPUMEHEHHE.
JIa6. onbITHI:

20. IMomyuenue

Y paclio3HaBaHUE BOJIOPOAA

Hayuamca:
XapaKTepU30BaTh BOJIOPOA
1o ero nonoxkenuto B [ICXD
J..1.Menneneera,
XapaKTepu30BaTh CTPOCHUE
aToMa BOJOPOAa, OOBIACHITH
€ro BO3MOYKHBIE CTEIIEHN
OKHCJIEHHS,
XapaKTepu30BaTh
(hU3MYeCKHe U XUMHYCCKHE
CBOICTBa BOJIOPO/A,
00BICHATH 3aBUCUMOCTD
CBOWCTB BOJIOPOJia OT
noJioxkenus ero B [ICXD
J.N.Menneneena,
OTIHCHIBATH TA0OPAaTOPHEIC U
MIPOMBIIIJICHHBIE CIIOCOOBI
MOJTY9YCHHUS BOJOPOA .
Honyuam eo3mosrcHocms
Hayuumucsi: OOBSICHATD
JIBOMCTBEHHOE IOJIOKEHUE
Bozopoza B [ICXD
J.M.Menaeneesa, rpaMOTHO
obpamartbcs ¢ BelecTBaMu
B ITIOBCEIHEBHON KU3HHU

PerynsitTuBHbIE:

PazmiuaroT criocod u pe3ynabTar
nehcTBUS

Ilo3naBaTeabHbIE:

Bnanerot o6uum npueMom
pemeHns 3aga4q
KommykaTuBHbIe:
JloroBapuBaroTCsi 0 COBMECTHOM
IeSITCILHOCTH MO
PYKOBOJCTBOM YUUTEsI

DopMUpPYIOT
KOMMYHUKaTHBHBII
KOMITOHEHT B OOIIIEHUH
U COTPYIHUYECTBE CO
CBEPCTHUKAMH B
rpouecce
o0Opa3zoBaTenpHON
JESTEIbHOCTH




28 TanmoreHsr: o0mas OO01mmast xapaKTepUCTHKA Hayuamca: PeryasTuBHbIe: IIposBsitoT
XapaKTepPHCTHKA TaJIOTeHOB: CTPOEHUE aTOMOB; | XapaKTepu3oBaTh cTpoeHue | [lnanupyrot cBou NHCTBUA B | JKONOrHIECKOE
MPOCThIE BEUIECTBA U MOJIEKYJI TJIOT€HOB, CBSI3M C [TOCTABIICHHOM 3a/1a4eil | co3HaHue
OCHOBHBIE COEJMHEHUS OIKCHIBATH (PU3UUCCKUC U Y YCIIOBUSIMH €€ PeleHUs
TaJIOreHOB, UX CBOICTBA. XUMHUUYECKHUE CBOICTBA Ilo3naBaTenbHBIE:
Kpatkue cBenenus o xjope, TaJIOTEHOB Ha OCHOBE CraBat u GOpMYIHPYIOT HETH H
Opome, pTope u Hoze. HaOJIOIeHMIT 32 UX poOIeMBI ypoKa
[IprMeHeHHe TaJOTeHOB U MIPEBPALIEHUSIMH BO BpEMsI KommykaTuBHbIe:
UX COCAMHEHUI B HAPOTHOM JIEMOHCTPAIIHOHHBIX AJIeKBaTHO HCIOJIB3YIOT
XO3STCTBE. OTIBITOB, OOBSCHSTH pedeBbIe CpencTBa st
JemoHcTpanuu: 3aBHCHUMOCTb CBOMCTB 3¢ PEKTHBHOTO PEeIICHHS
OO0pa3sIpl TaIOreHOB — TaJIOT€HOB UX OT MOJIOKEHUSI | KOMMYHUKAaTUBHBIX 3a7a4
MPOCTBHIX BEIIECTB. B [ICXD JI.U. MeHnneneena,
B3aumoelicTBIE TaJOreHOB C | COCTABIATH (DOPMYJIBI
HaTpUeM, AIFOMHUHHUEM. COeIMHEHUH rajJoreHoB U Mo
BriTecHenue xjiopom 6poma dhopMysaM 1aBaTh Ha3BaHUS
WK Hoa U3 pacTBOPOB UX COCIITHEHUSIM TallOTCHOB
coneit Honyuam eo3moorcnocmeo
Hay4yumuvcs: OCO3HABAThH
HEOOXOAUMOCTD
COOJFO/ICHUST TIPABHIT
3KOJIOTHYECKOMN
6e30I1acHOCTH IpHU
0o0palieHnu ¢ rajoreHaMu
29 COGI[I/IHCHI/IH TAJIOI'CHOB OCHOBHBIE COCTUHEHUS Hayttamwz: yCTaHaBJIMBaThb Pel“yJ'IS[Tl/IBH])Ie: Bocnuranue
TaJIOTEHOB: CBSI3b MEX/y CBOHCTBAMHU YYuTHIBAIOT MPABUIIO B OTBETCTBEHHOTO

rajJJoreéHoBOJ0pOJbI, COJIN

raJJOr¢HOBOJAOPOAHBIX KHUCJIOT.

Jlab. onbIThI: 7.
KavecTBeHHast peakius Ha
XJIOPH/I-UOH.

COEMHEHUN U UX
MPUMEHEHUEM, U3yYaTh
CBOMWCTBA COEIMHEHUM
TaJIOTEHOB B XOJIE
BEITIOJTHEHHS Ta00paTOPHBIX
OTIBITOB ,

Honyuam eo3modcHocme
HAayuumucs: NCIOIb30BaTh
proOpeTeHHbIE
KOMIETCHI WU IIPU
BBITIOJTHEHUU TIPOCKTHBIX
paboT 10 U3YYECHUIO CBOHCTB
1 CTIOCOOO0B TOTyUeHUS U
pacro3HaBaHus
COCJITHEHUH raJloTeHOB

IUTAHUPOBAHUU M KOHTPOJIC
crocoba penieHus
Ilo3naBaTenbHbIE:
Hcnonp3yror mouck
HeoOXomuMor HH(pOpMAIIH IS
BBITTOJTHEHHS YIeOHBIX 3aIaHUi
C UCITONTb30BaHUEM YIeOHOU
JTUTPATYpPhI

KoMMyKkaTUBHBIE:
YYUTHIBAIOT Pa3HbIC MHCHHS U
CTPEMSATCS K KOOPAUHAIINN
Pa3JIMYHBIX MMO3UIUI B
COTPYIHUYECTBE

OTHOILLIEHUS K TIPUPOJE




30 Cepa, ee (bmnqecme " Crpoenue aToMa u Hayuamcs:, PerynsiTuBHbIE: DOopMUPYIOT OCHOBBI
XHMHUECKHE CBOICTRBA aJUIOTPOTIHSI CEPBI; XapakTepu3oBaTh cTpoeHne | Paznnyaror croco0 u pe3ynbTar | AKOJIOTHYECKOTO
CBOWCTBA U NPUMEHEHUE MOJICKYJIBI CEPBI OOBSCHITh | JACHCTBHS MBIILJICHUS
POMOUYECKOIt CepBl. 3aBUCUMOCTb CBOICTB ceprl | [lo3HaBaTenbHBIE:
JlemoHcTpanuu: ot ee nosoxkenus B [ICXD Brnaneror o6mmm npuemMom
B3aumonelictBue cepbl JI.1. Menneneera, pelieHus 3anaqd
¢ METaJUIaMM, BOAOPOJIOM U COCTAaBIISATh XMMUUYECKNE KommykaTtuBHbIe:
KHCIIOPOJIOM. YpaBHEHHUS, JloroBapuBaroTCsl 0 COBMECTHOM
XapaKTepU3yIOLUe JIEeATENBHOCTH, IPUXOJS K
XIUMHYECKIE CBOWCTBA CEPhI, | OOIIEMy PEIICHHIO
OOBSICHATH IPUMCHEHUE
AIJIOTPOIHBIX
MOIU(DHUKAIIHA CePBI
Tlonyuam eo3moorcnocmo
HAy4umucsi: FPaMOTHO
obpaiartbcs ¢ BelecTBaMu
B [TOBCETHEBHOM JKU3HU
31 CoenMHEHUS CePhI Oxcupsl cepsl (IV) u (VI); ux | Hayyames:, PeryasTuBHbIe: DopMUPYIOT UHTEPEC K
MOJIy4YEHUE, ONMCHIBATH CBOMCTBA YYuTHIBaIOT MPABWIIO B KOHKPETHOMY
CBOICTBa U MIPUMEHEHUE COEIMHEHUH CEpHl, IUTAHUPOBAHUM U KOHTPOJIE XUMHUYECKOMY
COCTAaBIISATh YPAaBHEHUS cnocoba penreHus 3JIEMEHTY, TIOUCK
peakuui, coorBercTByouuX | [lo3HaBaTeabHbBIE: JOTIOJTHUTENBHOM
«ILETOYKE» MPEBPALECHUI Hcnonp3yror nouck “HPOPMALIUHU O HEM.
Tlonyuam eo3moorcnocmo Heo0X01nMoi nHpoOpMaIUH IS
HAYYUmocsi: BBITIOJTHEHHS Y4EOHBIX 3alaHUi
MIPOTHO3MPOBATH C HCIIONIb30BaHUEM YUeOHOH
XMMHYECKHe CBOHCTBA JUTPATyPHI
BEIIIECTB Ha OCHOBE UX KommykaTuBHbIE!
CBONCTB U CTPOEHUS KonTtponupyrot nelicteue
napTHepa
32 CepHas KuCJIOTa Kak CepHas KUCJI0Ta Kak Hayuamcs:, PerynsituBHble:
NEKTPOIIAT H €€ COIIH. 3JIEKTPOJIUT U €€ OIHCEIBATH CBOHCTBA PafnﬂqamT croco0 ¥ pe3ynbTaT
COJIM, X IPUMEHEHHUE B CEpHOM KUCIIOTHIL, B X0 JIeHCTBUS
[Tonyuyenue n o .
. HapOJHOM XO3sliicTBe. nposezieHus 1abopatopusix | [o3HaBaTesibHbIE:
OPUMCHCHUEC CCPHOU Hemoncrpamun: OOpasipl OIBITOB , IIPOBOIHTE BliageroT o0IUM IPHEMOM
KHCJIIOTHI BOKHEWIIUX JJIsI HAPOJAHOTO Ka4YeCTBCHHYIO PEAKIUIO Ha peueHus 3aaa4
XO03sTCTBA CyNb(haTOB. cynsdar - HoH KommykaTuBHbI€:
JIa6. ombIThI: 8. THonyuam 6o3moorcHocmy JloroBapuBaroTcs 0 COBMECTHOM
KauectBeHnHas peakmus Ha HAy4yumocs: JIESITETTBHOCTM, TIPUXOJAT K
cynb(haT-uoH. XapaKTepru30BaTh 0COObIE 00111eMy peIIeHnIo
Pemenue CBOMCTBa PeryasituBHbIe:
HpaKanecxaﬂ SKCHEPUMEHTANBHBIX 33/1a4 10 | KOHIEHTPUPOBAHHOU IInanupytoT cBOM AEeHCTBUS B
pa6ora Ned teme «[loarpymnmna CEpPHOM KUCIOTHI COOTBETCTBUU C IMOCTaBICHHON
Perenue KHCIIOpOIa» Hayuamcs :cocTaBisTh 3a/1a4eil U yCcIOBUsMU €€
ypaBHeHus OBP ¢ yuactuem | peanusauuu
SKCIICPUMCHTAJIBHBIX Y .
CEPHOM KUCIIOTHI, Ilo3naBaTenbHbIE:
33 3a7a4 o TEME OIHKCBHIBATH 00IACTH

«Toarpynmna

TIPUMEHEHHUSI CEPHOU

Brnanerot o0mum npueMom
pemeHns 3agad




KHCJIOPOJIa»

KHCJIOTHI
THonyuam eozmodicnocme
HAyuUmvCcs: IPUBOJIUTh
NpUMEpHI YpaBHEHUN
PEaKIuid, JIeKAIUX B
OCHOBE NPOM3BOACTBA
CEpHOM KUCIOTHI
Hayuamca: obpamatbcs ¢
nmabopaTOpPHBIM
o0opynoBaHueM 1
HarpeBaTeIbHBIMU
npudopamMu B COOTBETCTBUH
C MpaBUJIAMH TEXHUKH
0e30MacHOCTH, OITUCHIBATD
XUMUYECKHUM 3KCIIEPUMEHT C

KommykaTusHbIe:
Konrtonupyror neiicreus
napTHepa

PerynsiruBnbie:
OcCyIIEeCTBISIOT NOIIAroBbIN
KOHTPOIIb 110 PE3YIIBTATY

Ilo3naBartenbHbIE:
CtposT peueBoe BHICKA3bIBAHUE
B YCTHOU M MUCHMEHHOM (hopme

KommykaTuBHbIE!
YuuTHIBatOT pa3Hble MHEHUS U
CTpEMATCS K KOOPAUHALIUKI
pa3IMYHBIX MO3UIUI B

MOMOIIBIO S3bIKAa XHUMHU, COTPYAHUYECTBE
JIeTIaTh BBIBOMBI MO
pe3ysbTaTaM KCIIEpPUMEHTA.
Ionyuam eosmoocHocms
HAyuumbCcs: 0CO3HABATH
HEOOXOAUMOCTD
cobmronenns npaBmwilb u
OT 1y coXpaHEHHSI CBOETO
310POBBsSI M OKPY’KAIOLTIX
DOpMUPYIOT UHTEPEC K
34 HHPOPMALIUU O HEM Crpoenne aTomMa 1 MOJIeKyJbl | Hayyamcs:, PeryasTuBHbIe: KOHKPETHOMY
a30Ta; XapaKTepU30BaTh CTPOCHUE [InanupyroT cBOU NEHCTBUS B XUMHAYECKOMY
A3OT M ero CBOiicTBa CBOMCTBA a30Ta KaK MPOCTOTO | aTOMa M MOJIEKYJIBI a30Ta, CBSI3U C ITOCTABJICHHOW 3a1a4eif 3JIEMEHTY, TOUCK
BEIIIeCTBA O0OBSICHATH 3aBUCHMOCTD U YCIIOBHUSIMH €€ PeIICHHS JIOTIOJTHUTEIbHOU
AMMHaK, CTpoe€HUE, CBOWCTBA, | CBOICTB a30Ta OT €ro Ilo3naBaTeabHbIE:
35 AMMMAK 1 €ro [OJIyYEHUE U IPUMEHEHUE. nonoxenus B [ICXD JI.1. Crassit ¥ GOPMYIUPYIOT LIENU U

coenuaenud. Conu
AMMOHUA

CoJin aMMOHHUS, UX CBOMCTBA
U IPUMEHEHHE.

JIa0. onbIThI: 9.
Pacno3naBanue coieit
aMMOHUS

MenpeneeBa, COCTaBIsATh
XUMHUYECKHUE YPaBHEHUS,
XapaKTepu3yIolue
XUMUYECKHE CBOMCTBA a30Ta
Honyuam eo3moorcnocmo
Hay4umucs: TPaMOTHO
o0pamarkcs ¢ BemeCTBaMHI
B [TOBCEIHEBHOM JKU3HU
Hayuamcsa: onuceiBath
CBOICTBa aMMHaKa B XOJ€
IIpoBeIeHNUS Ta00paTOPHBIX
OTIBITOB, IPOBOJUTH
KAaueCTBEHHYIO pEaKLUIO Ha
HOH -aMMOHMS

Tonyuam eo3modcHocmo

po6JIeMbl ypoKa
KommykaTuBHbIe!
ANIeKBaTHO UCHOIb3YIOT
peueBble CpecTBa AT

3G PEKTHBHOTO PEIICHUS
KOMMYHUKaTHBHBIX 337124
PeryasTuBHbIe:

IInanupytoT cBOM JEHCTBUS B
CBSI3M C [TIOCTABJICHHOM 3a1aueit
1 YCIOBHUSIMH €€ PEeIICHHS
Ilo3naBartenbHbIC:

CraBat u GOpMyIHPYIOT LETH U
poOJIEMBI YpoKa
KommykaTnBHBIE!
Kontpoaupyror aeiicTBus




Hay4umucs: NPUBOJIUTH napTHepa
MPUMEPHI YPaBHCHHUI
peakuu, Jexamux B
OCHOBE MTPOMBIIIJICHHBIX
Croco00B MOy4YeHUs
aMMHaKa
36 Oxcuapl a30Ta 1 Oxcuppt azota(ll) u (1V) Hayuamecs:, PeryasTuBHble:
OITUCBIBATh CBOWCTBA YYUTHIBAIOT IPABUIIO B
COEJIMHEHUH a30Ta, IUTAHUPOBAHUU U KOHTPOJIE
COCTaBIISATh YPAaBHEHUS crocoba penieHus
peakuui, coorBeTcTByonux | Ilo3HaBaTeabHbIE:
«IETIOYKe» MPeBpaIICHIH Hcnonp3yror mouck
Honyuam eo3moscHocms HeoO0XomuMoN MH(pOPMAIIH IS
Hay4yumocs: BBITIOJTHEHHS YIeOHBIX 3aJaHU
MIPOTHO3MPOBATH C HICIIONTb30BaHUEM YIeOHOU
XUMHYECKHE CBOMCTBA JTUTPATYpPhI
BEILIECTB HAa OCHOBE UX KommykaTuBHbIe:
CBONCTB U CTPOCHUS KonTtponupyrot aelicteue
napTHepa
37 A30THAs KUCJIOTa KaK 1 A30THas KMCJI0Ta KaK Hayuamcs:, PeryasituBHbIe:
SNEKTPOTIHT, & 3ne1pronHT, ee onncvaaTL CBOMCTBa PaénnanoT Croco0 u pe3yabTaT DOPMHPYIOT HHTEPECC
NpHMEHeH e CBOWCTBA U npm/.IeHeHHe. a30THOM KHCIIOTBI, B XOJIC JICUCTBUS . K KOHKPETHOMY
JeMoHCcTpanum: npoBeJieHus 1abopaTopHbix | Ilo3HaBaTeabHbIE: XHMHYECKOMY
O0pa3ipl BaKHEHIIINX OIIBITOB Brnanerot o6mumM npueMom JIEMEHTY, IOUCK
JUTSL HAPOJTHOTO XO3SHCTBA Honyuam eo3moscHocme pelieHus 3aaa4q JOTMONHUTETBHOM
HUTPATOB. HAy4umucs: COCTaBIATD KommykaTuBHbI€: HHQOPMALIHH O HEM.
«IETIOYKW TPEeBpaIleHIHA JloroBapuBarTCs O COBMECTHOM DOPMHPYIOT YMEHHE
0 a30Ty JESITETBbHOCTM, TIPUXOJIAT K HCIIONB30BATh 3HAHUS B
o0IIeMy penIeHHIo OBITY
38 A30THAag KUCJIOTa KaK 27.01 A30THast KHCJI0Ta KakK Hayuamcs :coctaBnatb PeryasituBHbIe:

OKHCJIUTENb, €&
MOJy4YECHUE

okucnurens. Hurpatsl u
HUTPHUTHI, IpobiiemMa ux
COJIeprKaHus B C/X
OPOAYKIUH. A30THBIE
ynoOpeHus

JleMoHCcTpanuu:
Bsaumoneticteue
KOHLEHTPUPOBAHHOM a30THOM
KHCJIOTHI C MEABIO.

ypaBuenust OBP ¢ ygactuem
A30THOM KHCJIOTHI,
MPUMEHSTH COJIA a30THOM
KHCJIOTHI B ITPAKTHYECKOH
JIeSITeIIbHOCTH, IPOBOANUTD
Ka4eCTBEHHYIO PEaKIMIO Ha
HHUTpAT - HOH

Ionyuam 6o3modzicHoCcmb
HAyYumCsi.
XapaKTepu30BaTh 0COObIe
CBOWCTBA
KOHILICHTPUPOBAHHOM
A30THOM KHCJIOTHI

[InanupyroT cBOM AeiCTBUS B
COOTBETCTBUU C IMOCTaBJICHHON
3a/1a4eil U yCcIOBUsIMU €€
peanuzauuu
Ilo3naBartenbHbIe:
Brnanerot o6mum npueMom
peuieHus 3anad
KommykaTuBHbIE:
Konronupyrot neiictBus
mapTHepa




39 q)ocq)op, CoenuHeHusa Crpoenue aToMa u Hayuamca: PerynsiTuBHbIE:
docdopa. [TorsTHe 0 UIOTpONHs ¢docdopa, XapakTepu3oBatb cTpoeHue | [Imanupyrot cBom AeHCTBHA B
cBolicTBa Oesloro u kpacHoro | atoma (ocopa, OOBSICHATH | CBSI3M C IIOCTaBJICHHOW 3a/1aueit
(bocdoprbix ¢docdopa, Mx MpUMEHEHHE. 3aBUCHMOCTH CBOHCTB U YCJIOBUSIMH €€ PCIICHHUS
ynoOpeHunsx OCHOBHBIE COEMHEHUS: docdopa ot ero nonoxenus | Io3naBaTeabHbIE:
okcun pocdopa (V) u B I[ICXD JI.U. MenneneeBa, | CtaBsaT v GOPMYIHPYIOT LETH U
optodocdopHas Kuc- COCTaBIISITh XUMHIICCKHUE poOIeMBI ypoKa
not1a, Gpocdarsl. PochopHEIe | ypaBHEHUS, KommykaTuBHbIe:
ynoOpeHusl. XapaKTepU3yIOIINe AJIeKBaTHO HCIOJIB3YIOT
Jdemoncrpanuu: OO6pa3ubt XIUMHYECKIE CBOWCTBA a30Ta | PEUEBBIE CPEACTBA IS
BaXHEHIIHNX I HAPOIHOTO B pe3yNbTaTe MPOBEIACHUL 3¢ PEKTHBHOTO PEeIICHHS
xo3siiicTBa ocdaTos. 71a00pPATOPHBIX OIMBITOB, KOMMYHHUKATHBHBIX 33184
MPOBOJIUTH KAYCCTBEHHYIO
peakimro Ha Gocdar - HoH
Tonyuam eo3modcnocme
Hay4umwvcs: ONUChIBATh
(hmznvecKne U XUMHICCKIEe
TIPOIICCCHI, SBISIOIHCCS
4acThIO0 KPYroBOpOTa
BEIIIECTB B IIPUPOJIE
40 Yrinepon CrpoeHue aToMa u Hayuamcs: PerynstuBHbie:
AITIOTPOHS yTIIepoa, XapaKTepu30BaTh CTpoeHne | PasmigaroT crocod u pe3ynbTar
CBOWCTBA €0 MOTU(UKAIINN M | aTOMa yriiepoaa, OOBIACHATh | NeHCTBUA
UX MPUMCHEHUE. 3aBUCHMOCTH CBOWCTB IMo3naBarenbHbIe:
JdemoHcTpanum: yriiepojia OT €ro Bnagerot o6muM nmpremMom
[Tornouienue yriaem nonoxkenus B [ICXD JI.H. peleHus 3aaa4
PacTBOPEHHBIX BELIECTB HUIIN MeHpeneeBa, COCTaBIATh KomMykaTuBHBIE:
ra3oB. BoccraHoBieHue Menu | XMMUUYECKHE YPaBHEHUS, JloroBapmBaroTcsi O COBMECTHOI
U3 ee OKCHJIa YTIIeM. XapakTepu3yolIne JIeSITEJIbHOCTH 1101
XUMHYECKIE CBOMCTBA PYKOBOJICTBOM YUHTEINS
yriaepoaa
Honyuam eo3moscHocme
Hayuumucs: OIHCHIBATH
(huznvecKue ¥ XUMHICCKIe
MPOLIECCHI, SIBIISIOIIUECS
Y4acThI0 KPyroBopoTa
BEIIECTB B IIPUPOJE
41 Oxcuipl yriepoaa Oxkcunet yraepona (IT) u (IV), | Hayuamecs:, PerynsiTuBHbBIE:

1754
CBOMCTBA U IPUMEHEHMUE.
JIa6. onbiT: 10. [Tomyuenune
YTJIEKHUCIIOTo Ta3a U €ro
pacro3HaBaHUe.

ONMCHIBATh CBOMCTBA
OKCHJIOB yIJIepo/ia,
COCTaBJISITh YPABHEHUS
peakuui, COOTBETCTBYIOLIUX
«IIETIOUKE» MPEBPALICHU .
MIPOBOJIUTH KAYECTBEHHYIO
PEeaKIUIO 1o
pacro3HaBaHUIO




YTIEKHCIIOro rasa
IHonyuam eoszmooicnocms
Hayyumuscsi.:
MIPOTHO3UPOBATH
XMMUYECKHEe CBOUCTBA
BEILIECTB Ha OCHOBE MX
CBOMCTB M CTPOEHUS

YUUTBHIBAIOT MPABUIIO B
IUIAHUPOBAHUU U KOHTPOJIE
crioco0a pereHus
IMo3naBarenbHbIe:
Hcnonb3yroT nouck
HeoO0XonuMon MH(pOPMAIIH IS
BBITIOJIHEHHS Y4COHBIX 3aJaHHH
C ICIIONTb30BaHUEM YIeOHOH
JIUTPATypPHI

KommykaTtuBHbIe:
KouTponupyrot nelictBue
napTHepa
42 VroapHasg KUCIIOTA U eé VYronpHas kucnora. Conu Hayuamcs: PerynsatuBHbie: DopMUPYIOT YMEHHUS
COJIH. YrOJIbHOM JlaBaTh OIpPEACIICHUS PaznnyaroT cnoco0 U pe3ynbTar | HCMOJb30BaTh 3HAHUS B
KHCJIOTBI: KaJIBITUT, COAA, MOHATHUSIM (OKECTKOCTh JeiicTBus OBITY
KecTtkocTh BOJIBI U .
" MoTall, uxX BOJIBI» ,OIHMCHIBAaTh CBOWCTBa | [lo3HaBaTebHBIE:
crocoOsI & 3HAYEHHUE U TIPUPOJIE M KU3HHM | YTOJLHON KHCIIOTHI, Biiaierot 001MM pHEMOM
YCTpaHCHUA 4CJIOBEKA. COCTABJISAITh YPABHCHUSI pemeHus 3aaa4
KectkocTh BOsbI M CLIOCOOBI peaxiuii, cooTBeTcTByIOIUX | KoMMyKkaTHBHBIE:
ee yCTpaHeHHs. «UET0YKe» NPEeBpAICHHH , JloroBapuBaroTcs 0 COBMECTHOI
JemoHncTpanumn: OOpasis! COCTaBJIATh HA3BAHUA COJICH | AEATEIBHOCTM, IPUXOIT K
BOKHEHIIMX JJIS1 HAPOIHOTO YTOJIBHOW KUCIIOTHI, o01memMy peneHunto
X0351HicTBa KapOOHATOB. MPOBO/INTH KAYECTBEHHYIO
JIa6. onbiThI: 11. peaKIuo Ha KapOoOHAT - HOH
KagecTBeHHas peakuus Ha THonyuam eo3modcHocms
KapOOHAT-HOH. HAyuumcs:
MIPOTHO3MPOBATH
XMMUUYECKHE CBOMCTBA
BEIIIECTB Ha OCHOBE UX
CBOJCTB U CTPOEHUS
43 HpaKaneCKaﬂ Pemenue Hayuamcs: obpamarscs ¢ PeryasituBHbIe: YMerT ynpaBiiTh
paGora Ne5 9KCIIEPUMEHTAIBHBIX 3a/1a4 110 | 1abopaTOpHEIM OcCyIIEeCTBIAIOT IMOMIaroBbId CBOEI1 MO3HaBaTEIbHON
P teme "[loarpynmna azora n 000pyIoOBaHUEM U KOHTPOJIb 110 PE3YJITATy JeATeIIbHOCTBIO
CIICHHIC yraepoaa" HarpeBaTebHbIMU
SKCIIEPUMEHTAJIBHBIX npuGopamu B cooTBeTcTBUM | [l03HABATE/ILHBIE:

3a/1a4 110 TeMe
"[logrpynna azora u

yraepoja"

C TIpaBUJIAMH TEXHUKH
0€e30I1aCHOCTH, ONKCHIBATh
XI/IMI/I‘-ICCKI/Iﬁ 3KCHepI/IMeHT C
IIOMOIIIBIO A3bIKAa XMMHH,
JeJIaTh BBIBOABI 11O
pe3yabTaTaM 3KCIIEPUMEHTA.
Honyuam 6ozmoxcnocme
HAy4umucsi: OCO3HABATH
HEOOX0JUMOCTh
cobumonenus npaBwilh u
OT paiist COXpaHEHHUsI CBOETO

CrposT peueBoe BbICKa3bIBaHHUE
B YCTHOU ¥ MUCHMEHHOM (hopMe

KomMmykaTuBHBIE!
YuuTHIBAIOT pa3Hble MHEHUS U
CTpEMATCS K KOOPAUHALIMKI
pa3JIMYHBIX MO3UIUI B
COTPYJIHUYECTBE




340POBbs U OKPYXKAKOIIUX

44 Kpemuuit CrpoeHue aToMa KpEeMHUS; Hayyamcs:, PerynsiruBubIe: DopMUPYIOT HHTEPECA
KPHUCTAJUTMYECKUH KPEMHUH, XapaKTepU30BaTh CTPOCHUE | AJEKBATHO BOCIPUHHUMAIOT K KOHKPETHOMY
€ro CBOMCTBa U NPHUMEHEHHE aToMa KpeMHHsI, OOBSICHATh | MPEII0KEHHS U OLICHKY XUMHYECKOMY
3aBUCUMOCTbH CBOIICTB Y4UTENs ¥ OHOKJIAACHUKOB 3JIEMEHTY, TOUCK
KpeMHHUsL OT ero nojoxeHus | [lo3zHaBaTenabHBIE: JIOTIOJTHUTENBHOU
B I[ICXD JI.U. MenneneeBa, | Breibupator Hanbomee WHPOPMALIUHT O HEM.
COCTaBIISITh XUMHIICCKHUE 3¢ PEeKTHBHBIE CITOCOOBI
YpaBHEHUS, peIeHus 3a1a9, KOHTPOIUPYIOT
XapaKTepU3yIOIINe U OIICHHUBAIOT MPOIIECC U
XUMHYECKIE CBOMCTBA pe3yIbTaT AeATETFHOCTH
KpPEeMHHUS KommykaTuBHbI€:
Honyyam eozmoorcnocms JloroBapuBatorcs o
Hay4yumucsi: TPAMOTHO pacrpeneneHin GYHKIHUN 1
oOpamiaTecs ¢ BeIecTBaMH poJiell B COBMECTHOM
B IIOBCEAHEBHOM )KU3HU JICSITETIBHOCTH
45 Coenuuenus KPEeMHHS Oxkcun kpemuust (IV), ero Hayuamcs:, PeryasituBHbIe:
MPUPOIHEIE OIHCHIBATh CBOMCTBA OKCHJA | YUUTHIBAIOT IPABUJIO B DopMHPYIOT
pasHoBUOHOCTH. CHITMKATHI. KpPEMHHS, COCTaBIIATh TUTAaHUPOBAHUU M KOHTPOJIC HOHMMAHME
3HaYCHHE COCTUHCHUIN YpaBHEHHS PEaKINH, cnocoba penreHus 0COBEHHOCTEH JKH3HH
KPEMHHMS B )KUBOI M HEXXHMBOW | COOTBETCTBYIOLINX Ilo3naBaTenbHbIE: ¥ TPY/a B yCIOBHAX
TPUpPOJE. «IETOYKe» MPEeBPALICHAN . Hcnonp3yror mouck MH(pOpMaTH3ALMH
JIa6. onbIThI: 12. MIPOBOIUTH Ka4eCTBEHHYIO Heo0XoIuMoN MH(pOPMAIIH IS obIIecTBa
O3HaKOMIICHHE C PEaKIMI0 Ha CHIIMKAT - MOH | BBHIMOJIHEHUS YIeOHBIX 3a1aHUI
MPUPOAHBIMH CHIIMKATaMU. THonyuam eo3modcHocms C HCIIONIb30BaHNEM YUeOHOH
HAyuumcsi: JUTPATyPHI
MIPOTHO3MPOBATH KommykaTuBHbI€:
XUMUYECKHE CBOMCTBA YuuThIBaOT pa3Hble MHEHUS U
BEIIIECTB Ha OCHOBE UX CTpeMATCS K KOOpAUHAINU
CBONCTB U CTPOEHUS pa3IMYHBIX MO3UIUI B
COTPYAHUYECTBE
46 CuiukaTtaas [TonsiTe 0 cUIUKATHOU Hayuamcsa: npaktuueckomy | PeryasiruBHbie:
IPOMBIIITEHHOCTh npomslieHHocTd. CTeko, IPUMEHEHUIO COEIMHEHUN PaEJII/I‘IaIOT croco0 ¥ pe3yibTaT
[IEMEHT, KepaMHKa. KpeMHHUS JIeUCTBHS
JleMoHCTpanuu: Tonyuam osmodxcnocms Ilo3naBaTenbHbIE:
OO0pa31pl CTeKIa, KepaMHuKH, HAYy4umucsi: BnageroT o6mmM mpreMom
[IEMEHTa MIPOTHO3MPOBATH pemeHus 3agad
JIa6. onbIThI: 13. XUMHYECKHE CBOMCTBA KommykaTuBHbIe:
O3HaKOMIIEHHE C IPOAYKLUEH | BELIECTB HA OCHOBE UX JloroBapuBaroTCsi O COBMECTHOM
CHJIMKATHOM CBOHCTB ¥ CTPOCHUS JIESITEIIbHOCTH T10]T
MPOMBIIIJIEHHOCTH. PYKOBOJICTBOM YUYUTENS
47 IMpakTuyeckas [Nomydenue, cobupanue n Hayuamcsa: obpamarscst ¢ PeryasiruBnbie: OgnajieHne HaBBIKAMH
paGora Ne6 pacro3HaBaHUe 71a00paTOPHBIM OcymiecTBISIIOT NOLIAroBbIi JUISL TIPAKTUYECKOM
ra3oB 00opynoBaHUEM U KOHTPOJIb 110 Pe3yIbTaTy JeSITeTbHOCTH
[Tonyuenue, cobupanue
HarpeBaTeIbHBIMA Bripaxarot
U pacIio3HaBaHUC Ta30B. npubopamu B cooTBeTCTBHM | Ilo3HaBaTeabHbIE: aZIeKBaTHOE

C IMpaBUJIAMH TCXHUKHU

CTposT peueBoe BEICKAa3BIBAHUE

TIOHUMAaHUC MPUINH




6€3OHaCHOCTI/I, OIIMChIBATh
XUMUYSCKUH OKCIICPUMCHT C
IIOMOIIBIO A3bIKa XMMHH,
J€J1aTh BBIBOJBI 11O
pe3yibTaTaM 3KCIEPUMCHTA.

B YCTHOU ¥ MUCHMEHHOM (hopMme
KommykaTuBHbIe:
YYUTHIBAIOT pa3Hble MHEHUS U
CTpeMsATCA K KOOpAUHALUU
Pa3IUYHBIX TO3UIUIL B

ycrexa U Heycrexa
y4eOHOI NesITeIbHOCTH

Ionyuam eosmoocHocms COTPYTHUIECTBE
HAay4umsCcs: 0CO3HABATH
HEOOXOAUMOCTD
cobmonenus npaBmwilb u
OT myis coXpaHEHHST CBOETO
3/I0POBBSI M OKPY’KarOIINX
48 O000I11IIEHHE TIO TEME 1 Hayuamcs: 0600marh PeryasituBHbIC:
«HemeTamisy 3HAHMS M NPEICTABIATh UX | BHOCAT HE0OX0aMMBbIe
cXeM, TabJIHII, TPEe3EHTANH | KOPPEKTHUBHI B ICHCTBUE TIOCIIE
€ro 3aBepIICHUS Ha OCHOBE €ro
yueTa CIIeJIaHHBIX OIIHOOK
Ilo3naBartenbHbIC:
CrposT peueBoe BHICKA3bIBAHUE
B YCTHOU M MUCHMEHHOM (hopMe
KommykaTtuBHbIe:
KoppektupytoT neiictBus
nmapTHepa
49 KonTpoabHasi padora |1 KonTpons npenmeTHbIX 1 Hayuamcsa: npumMeHaTh PerynsatuBHbie: IIposBasroT
Ne3 o TeMe METaIpeIMETHBIX yIEOHBIX MOJTyYCHHBIC 3HAHUS U OCYIIECTBIISIOT MOMIATOBBIN U OTBETCTBCHHOCTb 32
JIEHCTBUH 110 TEME c(OpMHUPOBAaHHbBIE YMEHUS HUTOTOBBIA KOHTPOJIb 110 pe3yJIbTaThl
«Hemeramnbi»
«Hemeramnb» JUIA peUIeHUs yIeOHBIX pe3ysbTary
3a1a4 Ilo3naBartenbHbIC:
CTPOSIT PeYeBOE BHICKA3bIBAHHE
B YCTHOW M MUCHMEHHOM (hopme
KoMMyKaTHBHBIE. yUUTHIBAIOT
pa3Hble MHEHHS ¥ CTPEMSTHCS K
KOOPJHMHAINHU Pa3IMIHbIX
TO3UIMHA B COTPKYIHHYECTBE
Tema 5. Oprannueckue coenunenus (104.)
50 BemecTtBa 29.03 HMemoncrpanun: Monemn
OpraHMYecKHe U MOJIEKYJI METaHa U IPYTHUX
YTIEBOIOPOIOB
HCOpPTraHN4YCCKUC,
OTHOCHUTCIIBHOCTH
IIOHATHUA
"opranuyeckue
BelecTna'.
51 Xumudeckoe crpoenne | 1 Ja6. onerTer: 14.
OpraHHYeCKHX WsroTosnenne Moneneit

COCTUHEHUM.

MOJIEKYJI YTICBOIOPOIOB.




52 Knaccudukanus XHUMUIECKOE CTPOEHUE
OpraHMYeCKHX MOJIEKYJIBI STHIICHA.
COCIMHCHMUIA IlonusTuneH u ero 3HaueHuUE.

53 Meran u 3TaH: JleMoHCTpaUMu:

CTPOEHHE MOJEKYIT BzaumoneiictBue 3THiIeHa €

. ' 6pPOMHOIT BOJIO U pacTBOPOM
CrolicTea nepMaHraHarta Kajius
IMPUMCHCHHUC.

54 [TonsiTue o mpenenbHbBIX Hemoncrpanun: O6pasib!

OJIHOATOMHBIX CIIHUPTaX, STaHoMa 1 ILCpUHA.
KagecTBeHHas peakuus Ha
TPEXaTOMHBIX CTUPTaX.
MHOT'OATOMHBIC CIIUPTHI.
JIad. onbiThI: 15. CBolicTBa
TJIMIEpUHA.

55 [TonsTue 06
albJIETUIAX, UX
CBOICTBA.

56 OMHOOCHOBHEIC
MMpEACIIbHBIC
KapOOHOBBIE KHCJIOTHI,

CBONCTBA U
IIPUMEHEHHE.

57 Peaknun HNemoncrpauun: [lonyyenune

STepubUKaIIT H YKCYCHO-3THJIOBOTO 3Hpa.
OMBLICHHE XHUpA.

IIOHATHUE O CIIOKHBIX

adupax u Kupax.

58 IToustue 06 JeMoHCTpauy:
AMIHOKHCIIOTAX | JlokazaTeabCTBO HATUIUS
6elIKax. MxX CTpOeHHe (hyHKIIMOHATIBHBIX TPYII B

L0 i pacTBOpax aMHUHOKHUCIIOT.
CBOMCTBA U T'openue OenkoB (mepcT Win
Ouoorudeckast poib. NTHYBMX TIepbeB). [[BeTHEIE
PEKIH OEIKOB.
59 [TonsiTre 06 yrieBoaax, JleMoHCTpaLuHu:

Ux OUooruyecKas
pOJIb.

BzaumoneiicTBHE IIIIOKO3BI C
aMMHaYHBIM PaCTBOPOM
okcuza cepebpa.
KauecTBeHHast peakius Ha




Kpaxmail
JIa6. onbIThI: 16.
BsaumoeiicTBrEe IIIIOKO3BI C
runpokcuaom meu (1) 6e3
HArpEeBaHUs U MPH
HarpeBaHUH.

17. B3aumoneiictBue
Kpaxmalia ¢ HOJJOM.

Tema 6. O60011eHHe 3HAHMI 10 XUMHUH 32 KYPC OCHOBHO# IIKO0JIbI. (84.)
60 HepI/IO TUYECKUH 3aKOH 1 Ilepuoanueckuii 3aK0H U Hayuamcs: 0600marthb PeryasituBHbIC: IIposBastoT
u [Teproaudeckas Ilepuonuueckas cucrema HH(POPMALIUIO TI0 TEME B [TnanupyroT cBOU AeHCTBUS B OTBETCTBEHHOCTb 32
XUMHUYECKHUX DJIEMEHTOB BUJIE CXEM, BBITIOJIHATD COOTBETCTBUU C MOCTABJICHHOMN pe3ynbTar
cucTema J. Y. Menpeneena. TECTOBBIE 3aJaHUS 3a/a4eil U yCIOBUAMMU €€
H. . Menzeneesa B dusrueckuit cMbICH peanuzanuu
CBETE TEOPUU CTPOCHUSA MOPSIAKOBOTO HOMEpa Ilo3HaBaTebHbBIE: CTABST
aToMa 3JIeMEHTa, HOMEPOB IIepHo/Ia 1 GOPMYNHPYIOT HETH U
Y TPYIIIIHL. poOJIeMBI YpOKa; OCO3HaHHO U
MIPOU3BOJIFHO CTPOAT B YCTHOM
U IUCbMEHHOH (opme
KoMMyHHKATHBHBIE:
Bnanenue MoHonOrn4eckoi u
JTUAJIOTHYECKOM (hopMaMu peyn
61 3aKOHOMepHOCTI/I 1 3aKOHOMEPHOCTH Hayuamcs :0600math PeryasituBHbIC:
M3MEHEHHUS CBOMCTR HU3MEHEHUs CBOMCTB HHPOPMALIMIO TI0 TEME B PazmiuaroT crioco® u pe3ynbpTar
AJIEMEHTOB M UX COCJMHEHHM BHJIE CXEM, BBITIOJHATH JEHACTBUS
SJICMCHTOB \I,/I ux B IICPHOJIaX ¥ TPYIIAX B CBETE | TECTOBYIO paboTy, Ilo3HaBaTeabHbBIE:
COCIMHCHUHU B IPEJCTABIEHUI O CTPOEHUH Bnasieror o61uM IpHeMoM
nepuojax U rpyniax B aTOMOB JICMEHTOB. 3HaUYCHHE pelieHus 3aaa4q
CBETE NPECTaBICHUN O [lepronnveckoro 3aKoHa KommykaTuBHbI€:
CTPOGHHH aTOMOB JloroBapuBaroTcsi 0 COBMECTHOM
AJIEMEHTOB. 3HaUEHUE ACATCIBHOCTH TOA
TTepHosIECKOro PYKOBOJICTBOM YYUTEISI
3aKOHa
62 Buabsr xumMudeckux 1 Bunpl xuMudeckux cBs3el U Hayuamcs: 0600marhb PeryasituBHbIe:
CBSI3CH M TIIBI THUIIbI KPUCTATNINYECKUX MHPOPMALUIO TI0 TEME B PasmigaroT crioco® u pe3ynbTar
penreTok. BzanMocBs3b BH/JIE TaOJWIIBI, BHITOJIHATh JeicTBUs
KPUCTAILITMYCCKUX CTPOCHUS M CBOWCTB BEIIECTB | TECTOBYIO paboTy Ilo3HaBaTeabHbBIE:
pemerok. BzauMocBs3b Buiaiefor 0B1IHM TpHEMOM
CTPOEHHUE U CBOMCTBA peleHus 3axa4
BEIIECTB. KommykaTtuBHble:
Kontponupyror aeiicteus
nmapHepa
63 Knaccudukanus 1 Knaccudukanus xumraeckux | Hayuamcs: 0600marthb PerynsituBHble:
XUMHYECKUX PEaKIHil peaKnuii o pa3TMIHBIM “HPOPMAIIHIO TT0 TEME B PaznmgaroT croco6 u pe3ynbrar
pu3HaKkaM (J9HCII0 U COCTaB BHJIE CXEM, BBIITOJTHATD TEHCTBUS
110 pa3JIHBIM pearupyomux u TECTOBBIE 3aJJaHUsI Ilo3HaBaTebHbBIE:




MIPU3HAKAM. 00pa3yIomuxcst BEIECTB; Brnaneror o6mmm npuemMom
HaJIMYKe TPaHULbl pasjerna peuieHus 3a1a4y
¢as; KommykaTusHbIe:
TerIoBoH 3(h(eKT; n3MeHeHne JloroBapuBaoTCsi 0 COBMECTHOM
CTETIeHeH OKUCIICHHSI AaTOMOB; JIESTeTBHOCTH MO
HCTIONIb30BaHHE PYKOBOJCTBOM YUHUTEIS
KaTaJan3aTopa; HaIllpaBJICHHE
TIPOTEKAHUS).
64 KJIaCCI/I(bI/IKaLII/ISI IIpocTsie u ciroXHBIE Hayuamca: o6obmats [posBisroT
HEOPraHMIECKHX BelecTBa. MeTasl 1 nH(pOopManuIo Mo TeMe B J0OpOXKETATENHHOCTB,
HEMETaJIBI , COCTaB, BUJIE CXEM, BBINOJIHATH OT3BIBYMBOCTH, KaK
BCILCCTB Ki1accuuKanus TECTOBYIO paboTy MOHUMAaHHE YyBCTB
JIpYTUXJIOAEH U
COIIEPEXHMBAHNE UM
65 CBoiicTBa O6mue xumMuueckue cBoiictBa | Hayuamcsa: o6o0marh PeryasituBHbI€:
HEOPraHUIECKHX OKCHJIOB U THIPOKCHJIOB nHpopmanuio o TemMe B PazmiuaroT crioco0 u pe3ynbTar
(ocHOBaHU, KUCIIOT, BUJIE CXEM, BBINOJIHATH JIeUCTBHS
BCIICCTB
aM(OTEpHBIX THIPOKCUJIOB), TECTOBYIO paboTy Ilo3naBaTenbHbIE:
conu B cBete TOJ] Brnanerot o6muM npueMom
penieHus 3ana4y
KommykaTtuBHbIe:
KouTponupyrot nelictus
napTHepa
66 I'egeTnueckue I'enernyeckue psagel MeTamna, | Hayuamcsa: o6o0marhb PeryasituBHbIe: BripaxaroT
DPSUIBI METaILIA, HeMeTalia U IepexoIHOro HHPOPMALIUIO TI0 TEME B PaEJII/I‘IaIOT croco0 ¥ pe3yiIbTaT | aJAeKBaTHOE
MeTajuia BUJIE CXEM, BBIIIOTHATh JIeUCTBHS NOHUMaHHE PUIHH
HEMCTallla U
TECTOBYIO paboTy ITo3HaBaTenbHbIE: ycriexa u Heycrexa
nepexoaHoro Mmerajuia BnageroT o01mUM IpueMoM y4e6HOIl e TeIbHOCTH
pemieHus 3ana4d
KommykaTtuBHbIe:
KouTponupyrot nelictust
rapTHepa
Bripaxaror
67 Konrpoannas paéora TectupoBaHue o BapuantaMm | Hayuamcs: OPUMEHSTH PerynsTusHble: alIekBaTHO®
Neq I'MA nemoBepcun TIOJTyYCHHbIC 3HAHUS 1 OCYIIIECTBIIAIOT MOImaroppiii 1 | MOHAMAHHUC IIPHIHH
P THA chopMHUpPOBaHHbIE yMEHUs UTOTOBBIN KOHTPOJIb 110 yenexa u Heycrexa
CIICHUC JUTSL peleHUs YUeOHBIX pesyIbTaTy y4eOHOM JIEATENBHOCTH
3a1aq IMo3naBarenbHbIe:
CTPOSIT peyeBOE BHICKA3bIBAHHE
B YCTHOU ¥ MUCHMEHHOM (hopMe
KommykaTtusHbIe:
DopMyIHPYIOT COOCTBEHHOE
MHEHHE 1 [TO3UIHIO
68 [logBenenue uToros OO6cyxnenue,

paboTHI 3a TO/I.

TECTHUPOBAHUE, PEIICHHUE
3aau.
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