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IlossicHUTEIbHAS 3alIUCKA

Pabouas mporpamma cocrtaBieHa mjisi paboTel 1o yueOHukam O. C. ['aOpuensHa «Xumwus. ba3oBeiii ypoBeHb» mist 11 kimaccos.
PaGouass mporpamma cpenHero (moiHoro) oOmero oOpa3oBaHUs IO XMMHU COCTaBjleHa Ha OCHOBe DenepalibHOrO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOI0 cTaHaapTa odimiero oopaszoBanusi. B Hell Takke yYUTHIBAIOTCS OCHOBHBIEC HJIEW W MoyoxeHus [Iporpammsl pa3BuTtus u
(bopMupoBaHUsT yHUBEPCAIBHBIX YUEOHBIX JIEHCTBUHN JIJIsI CpEIHETO 00Imero oopa3oBaHusl.

B paboueil nmporpamMmme npeaycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHUJOB JIEATEILHOCTH O0y4YaeMbIX, MPEJICTABICHHBIX B MporpamMMax
JUIsl HadaJIbHOro OOIIEro M OCHOBHOTO oOmiero oOpa3zoBaHus. OJIHAKO cojeprkaHue JaHHOM pabodell mporpamMmbl UMEET OCOOEHHOCTH,
00yCJIOBJIICHHBIE, BO-TIEPBBIX, MPEIMETHBIM COJIEPKAHUEM U, BO-BTOPBIX, ICUXOJIOTHYECKUMHU BO3PACTHBIMU OCOOEHHOCTSIMU O0yYaeMbIX.

I[Ipy wu3ydyeHuUM XUMHM, TA€ BEAYLIYIO pOJIb HIpaeT MO3HABaTEJIbHAsl MAESITEIbHOCTb, OCHOBHBIE BHJbI Y4YE€OHOH AESITEIBHOCTH
00yJaromuxcsi Ha ypOBHE YYEOHBIX JIEHCTBHI BKIIIOYAIOT YMEHHSI XapaKTEepHU30BaTh, OOBSICHATH, KiaCcCU(PUIIUPOBATH, BIIaJIETh METOJIaMH
HAy4YHOI'0 MO3HaHMUs, IIOJIHO U TOYHO BBIpa)XXaThb CBOM MBICJIH, apITyMEHTHUPOBATh CBOIO TOUYKY 3pEHMs, padoTaTh B IpyMIle, IPEACTABIATh U
coo01IaTh XUMHUYECKYI0 HH(OPMALIMIO B YCTHON U MIUCbMEHHOU hopMme U JIp.

OpHo#l U3 BaKHEWINX 3aj1ay OOyYEHHUs] B CpeOHEN IIKOJIe SIBJISISTCS ITOJATOTOBKa OOYyYaroluXcs K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOpY JKHU3HEHHOTO U IpodeccuoHanbHoro nytu. O0yyaromiyecs: JOKHBI HAYUYUTHCSI CAMOCTOSITEILHO CTaBUTH 1€ U ONPEACIsTh MyTH
WX JOCTHKEHUS, UCIIOJIb30BAaTh IPHOOPETEHHBIN B IIIKOJIE ONBIT JIESTEILHOCTH B peajibHON KU3HU, 32 paMKaMu y4eOHOro mpoliecca.

CornacHo 00pa3oBaTEIbHOMY CTaHAAPTY 271A8HbIE UelU CPeOHe20 00ue20 00pa308aHUS:

1) ¢QopmMupoBaHHE I1I€JIOCTHOTO MPEJACTABICHUS O MHpPE, OCHOBAaHHOIO Ha IPUOOPETEHHBIX 3HAHUSAX, YMEHHUSIX H crocobax
NEeSATEIIbHOCTH;

2) mnpuoOpeTeHHe OnbITa Pa3HOOOpa3HOM JAEsITEIbHOCTH, OIbITA MO3HAHUSA U CAMOIO3HAHMUS;
3) MNOAroTOBKa K OCYIIECTBJICHHIO OCO3HAHHOTO BHIOOpA MHAMBHUIYILHON 00pa30oBaTeIbHON WM PO ECCHOHATIbHON TPAaeKTOPHH.
Bosnbiioil Bki1aa B JOCTHKEHUE 3TUX LIeJIEN cpegHero o01iero 00pa3oBaHus BHOCUT U3yUeHUe XUMUU, KOMOPOE RPU3BAHO 00eCnevyums.

L4 (bOpMI/IpOBaHI/IC CHUCTEMBbI XUMHUYECKUX 3HAHUM KaK KOMIIOHEHTa CCTCCTBGHHOHay‘IHOﬁ KapTUHBI MUPa,;

® PasBUTUC JIMYHOCTHU o6yqafonmxcs1, X MHHTCIJICKTYyaJlbHOC W HPABCTBCHHOC COBCPIICHCTBOBAHUC, (1)OpMI/IpOBaHI/I€ Y HHX
TYMAHUCTHUYCCKUX OTHOIICHUMN U YKOJIOTUYECKH HCHCCOO6p8.3HOFO ITIOBCIACHUS, B 6I>ITy nu pr,I[OBOfI JACATCIBbHOCTH,

e BBIPAa0OTKY y OOydaromuxcsi MOHUMAaHUs OOIIECTBEHHON NOTPeOHOCTHM B pa3BUTHHM XHUMHUHM, a Takxke (OPMUpPOBAHHE Yy HHUX
OTHOIIEHUS K XMMHH KaK BO3MOKHON 001acT Oyaylied npakTUYeCKOt 1eITEeIbHOCTH;

e (dopmupoBaHue yMeHHUI 0€30MacHOTO 0OpaIleHus ¢ BEIIECTBAMH, UCIIOJIb3yEeMbIMH B TOBCETHEBHOM KU3HMU.

esin u3y4yeHusi XMMHUM B cpeHeil (ITOJTHOM) mIKoJIe:

hd (1)OpMI/IpOBaHI/Ie y 06y11a}om1/1xcs1 YMEHUA BUIACTH W INOHUMATh LHECHHOCTDH O6pa30BaHI/I$I, 3HAYUMOCTh XHMHYCCKOI'O 3HAHUA OJIA
KaXXa01ro 4€JIOB€Ka, HEC3aBUCHUMO OT €Iro HpO(i)CCCHOHaHBHOﬁ JACATCIBbHOCTH,

e ¢opmupoBaHue y OOydYarolmmuxcs yYMEHHUM pasznudarh (hakThl M OICHKH, CPAaBHUBATh OIICHOYHBIE BBIBOJIbI, BUJIETh HUX CBSI3b C
KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHUEB C OMPEACICHHON CHUCTEeMOM IIEHHOCTEH, (OpMYIIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;



* (opmupoBaHue y 00ydarommuxcs IeJIOCTHOTO NPEICTABICHUSI O MUPE U POJIM XUMHUHU B CO3JIaHUU COBPEMEHHOM €CTECTBEHHOHAYUYHOU
KapTHHBI MHUpPa; YMEHHS OOBSICHITHh OOBEKTHI U MPOIECCHhl OKPYKAIOIIEH JIEHCTBUTEILHOCTH — MNPHUPOJAHOMN, CONMAIBHOM, KYJIbTYPHOMH,
TEXHHUYECKON CpC€Aabl, — HUCIIOJIB3Yy AJI51 3TOT'O XUMHUYCCKUC 3HAHUA,

* mpuoOpeTeHHe OOYYaIOUIMMUCS ONbITa Pa3HOOOpPa3HOU NIEATEILHOCTH, OIbITa IO3HAHUS M CaMOINO3HAHUS;, KJIIOYEBBIX HABBIKOB,
UMEIOIINX YHHUBEpPCAJIbHOE 3HAUCHUE /I PA3JIMYHBIX BUIOB JICATEIILHOCTH (HABBIKOB pEUICHUS NPOOJIEeM, MPUHATHS PELICHUN, MOHCKa,
aHanm3a U 00pabdoTku MHPpOpPMAIINH, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, HABBIKOB COTPYAHUYECTBA, HABHIKOB O€30MacHOrO
oOpalleHus ¢ BellecTBaMy B IOBCEAHEBHOM KU3HU).

LleHHOCTHBIE OPUEHTHUPHI COAEpKaHUSI Kypca XUMHU B Cpe/iHell (IOJIHOM) IIKOJIE HE 3aBHUCAT OT YPOBHSI HU3YyUYEHUS U OIPEHCIISIOTCS
cnenpUKOd XUMHUM KaK HayKd. [IOHATHE «UIE€HHOCTH» BKIIIOYAET €IMHCTBO OOBEKTHUBHOIO (CaM OOBEKT) U CYOBEKTUBHOTO (OTHOILIECHUE
cyOBeKTa K OOBEKTY), IIO3TOMY B Ka4ECTBE LIEHHOCTHBIX OPUEHTHPOB XMMHUUYECKOTO 00pa30BaHUS BBICTYNAIOT OOBEKTHI, H3ydaeMbIe B Kypce
XUMHHU, K KOTOPBIM Y ydaluxcs (popMUpyeTCsl IEHHOCTHOE OTHoIIeHHe. [Ipu 3TOM Beayllyro pojb UTPAIOT TTI03HABATEILHBIEC IIEHHOCTH, TaK
KaK JTaHHBIA y4eOHBIN MpeaMeT BXOJHUT B IPYHITY IPEIMETOB MTO3HABATEIBHOI'O IMKJA, TJIABHAS [IEJb KOTOPBIX 3aKIIOYACTCS B U3YUYCHUH
NPUPOJIBI.

OCHOBY NO3HaBaTEJbHbIX ILIEHHOCTEW COCTABISAIOT HAy4HbIC 3HAHWsS, HAy4dHbIE METOJbl MNO3HAHUS, a LEHHOCTHbIE OpPHEHTALUH,
(popMupyeMbIe y yUauxcs B IPOLIECCE U3YUECHUSI XUMUU, TPOSIBIISIFOTCSL:

¢ B IIpU3HaAHWU OHEHHOCTHU HAYYHOI'O 3HAHU:A, €TO HpaKTquCKOﬁ 3HAYUMOCTHU, JOCTOBCPHOCTH;
® B IOCHHOCTH XHUMHUYCCKHUX METOJO0B HUCCJICAOBAaHUA ’KUBOM 1 HEKUBON IpHUpoOabI;
¢ B IIOHHMAaHHHU CIIOKHOCTHU U IMIPOTHBOPCUYHUBOCTH CaMOI'0O IMIpoHeccCa IMO3HaHUs KaK U3BECYHOI'O CTPEMIICHHUS K Hctune.

B kxadecTtBe OOBEKTOB HGHHOCTeﬁ TpyaAa U ObITa BBICTYITAKOT TBOPYCCKasd COo3uAaTClIbHaAsA IACATCIBHOCTD, 3,HOpOBBII>1 06pa3 JKHN3HH, a
OCHHOCTHBIC OPUCHTAIIUN COACPIKAHUA KypCa XUMHUHU MOTYT paCcCMaTpuUBaTLCS KaK (I)OpMI/IpOBaHI/ICI

* YBaXXUTEJIbHOI'O OTHOILIEHUS K CO3UAATENILHOMN, TBOPUECKOMN JI€ATEIILHOCTH;
MOHMMAaHUs HEOOXOAUMOCTH 3I0POBOr0 00pa3a XKU3HHU;

* TOTPeOHOCTH B 0€3yCIIOBHOM BBIMIOJIHEHUH MPaBUJI 0€30MacHOTO UCHOJIb30BAHUS BEIIECTB B IIOBCEITHEBHOM KU3HH;
* CO3HATEJIBbHOTO BhIOOpA OyIyIIel MpoheCcCHOHAITBHOM IEATeTbHOCTH.

Kpr XUMHNHN O6J'Ia,Z[aCT BO3MO>XHOCTAMM JIA Q)OpMHpOBaHI/If{ KOMMYHHWKATHUBHBIX IIEHHOCTEM, OCHOBY KOTOPBIX COCTaBJIANOT IPOLCCC
O6IJ_ICHI/IH, IrpaMOTHas pCyb.

HCHHOCTHBIC OpUCHTAIIUHN KYypCa HAIIPABJICHbI Ha BOCIIUTAHHUC Y 06yqafonmxca:

¢ IIPpaBUJIBHOI'O HUCIIOJIb30BaHUA XUMHIECKOU TCPMHUHOJIOTHUHA U CUMBOJIMKHU

hd HOTpe6HOCTI/I BCCTHU AUAJIOT, BBICIIYIIIMBATH MHCHUC OIIIIOHCHTA, Y1aCTBOBATh B IUCKYCCHUH,
* cnocoOHOCTH OTKPBITO BbIpAXKaThb U aPryMCHTHUPOBAHO OTCTANBATH CBOIO TOYKY 3PCHUSL.

O0mas xapakrepucTuka yue0HOro Kypca

’KecTkuit TMMUT BpeMEHHU, OTBEIEHHBIM Ha U3y4YEeHHE XUMHU Ha 0a30BOM YPOBHE, U COOTBETCTBHE OOpa30BaTEIbHOMY CTaHIAPTY
OIpEeACIIUIIN TIIATEIBbHBIM OTOOP COJIep KaHUsl Kypca XUMUH, KOTOPBIA MTO3BOJIUT:

® COXPaHHUTHb JIOCTATOYHO IIEJIOCTHBI M CHUCTEMHBIH KypC XHUMHH, KOTOPBIH (opMHUpOBaiCS HaA TMPOTSIKEHUH AECSITKOB JIET, KaK B



COBETCKOM, TaK U B POCCUUCKOM IIKOJIE;
e 0CBOOOIUTH KypC OT U3JIUIIHE TEOPETU3UPOBAHHOI'O U CI0XKHOTO MaTepuaa, JUisi OTpabOTKH KOTOPOTro TpeOyeTcsl HEMAJIO BPEMEHU;

¢ MaKCHUMaJIbHO COKPATUTh Ty OMHUCATEIbHYIO YaCTh B COACPKaHUM YUEOHON AUCUUIUIMHBI, KOTOpPasi HOCUT cyry0o YacTHBINA XapakTep u
yMECTHa, CKOpee, JIJIsi TPO(PUITbHBIX IIKOJ U KJIACCOB;

e BK/IIOYUTH B KypC MaTe€pHall, CBSI3aHHBIM C IMOBCEJHEBHON >KU3HBIO 4EJIOBEKa, C Oyayliell mnpodeccuoHalIbHON J1€TEIbHOCTHIO
BBIIIYCKHHUKA, KOTOpasi HE UMEET SIPKO BBIPAKECHHOM CBSI3U C XUMUEH.

MeToa010ru4ecKOi OCHOBOM TOCTPOCHUSI Y4eOHOTO COAEp KaHUS XUMHUH JJIsl CpeiHEl KOl 0a30BOT0 YPOBHS SIBUJIACH UOeA UHMEZPUPOGAHHO20
Kypca, HO He eCmecmeo3HAHUA, 4 XUMUU.

CTpyKTypa nOpeajaraeMoro Kypca pemaeT ABe NpoOjemMbl HHTerpanuu B oOyueHun xumuu. IlepBas — 310 snympunpeomemmas
unmezpayus y4eOHOU AUCHUIUIUHBI «XUMUs». Wness Takoil MHTErpamuy JUKTYET CICAYIOIIYI0 OYEpPEeIHOCTh M3YUYCHUs pa3/IejOB XUMHUU:
BHayaje H3y4yaeTcs OpraHuyYeckasl XUMHsA, a 3aTeM — XuUMHUs oOmas. Takoe cTpyKTypupoBaHHE OOYCJIOBJIIEHO T€M, 4YTO 00O0OlIeHHe
coJiep>KaHus IIpeIMeTa MO3BOJISICT Ha 3aBEpIIAONIEeM dTarne c)OPMHUPOBATH Y BBIITYCKHUKOB CPEIHEH MIKOJIBI MIPEACTABICHUE O XUMHUHU KaK O
LICJIOCTHOM HayKe, M0Ka3aTh €IUHCTBO €€ IOHATHUM, 3aKOHOB U TEOPHUM, YHUBEPCAIBHOCTh U IPUMEHUMOCTDh UX KaK JJIsI HEOPTaHUYECKOM,
TaK U JJ1 OPraHn4eCcKO XUMUH.

Btopas — aTo mescnpeomemnasn unmeepayusi, IO3BOJISIONIAs HAa 0a3e XUMUU OOBESJIUHUTH 3HAHUS 110 (pU3HKE, OMOJIOTuH, reorpaduu,
SKOJIOTHUH B €IMHOE ITOHUMAaHUE TIPUPOIBI, T. €. CPOPMHUPOBATH LEJIIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKPY>Karolllero Mupa. ITo
MO3BOJIMT CTAPIIEKJIIACCHUKAM OCO3HATh TO, YTO 0€3 3HAaHUN 0 XUMHUHU BOCHPUSITUE OKPYKAIOILIEro MUpa OyIeT HEHOJIHBIM U YILIEPOHBIM, a
JIIO/IM, HE MNOJyYMBIIME TaKUX 3HAHWUM, MOTYT CTaTh HEOCO3HAHHO OINACHBIMH JJIsl 3TOTO MHUpa, TaK KaK XMMHYECKHU HErpaMOTHOE
oOpallleHHe ¢ BeleCTBaMU, MaTepUajlaMU U IPOLIECCAMU I'PO3UT HEMaJIbIMU Oe/1aMU.

Kpome 3Tux AByX BeAyIMX MHTETPUPYIOINUX UIAEH, KypC pealnu3yeT U elle OJHY — UHMe2payuro XUMU4eCKux 3HaAHUll ¢ 2yMaHUumapHvimMu
oucyunIuHamuy: UCTOPUEH, TUTEepaTypoil, MUPOBON XYJ0KECTBEHHOM KyJIbTYpOil. DTO, B CBOIO OYepeb, MO3BOJISET CPEeACTBAMU yueOHOIro
npeaMeTa IoKa3aTh poOJib XMMHUM U B COLUAJIbHOM cdepe dYeloBeYEeCKON JesITEIbHOCTH, T. €. IOJHOCTBIO COOTBETCTBOBATH HJECSIM
00pa3oBaTeILHOTO CTaHapTa.

OcolOenHocTH coJep:kaHusi 00y4YeHHUS] XMMHUHU B cpeHel (MOMHOM) mIKoje 0OyCJIOBJIE€Hbl CHEU(PUKON XMMUM KaK HaYKU M MOCTaBJIEHHBIMU
ueiassMu. OCHOBHBIMHU TIIpOOJIeMaMy XUMHU SIBJISIIOTCS W3YUY€HHE COCTaBa M CTPOEHHS BEIIECTB, 3aBUCUMOCTH HUX CBOMCTB OT CTPOEHUS,
MOJIy4E€HHE BEUIECTB C 3aJJaHHBIMHA CBOMCTBaMHU, UCCIIEJOBAHUE 3AaKOHOMEPHOCTENH XUMHUYECKUX PEAKIUN U IIyTEH YIPABJICHUS UMHU B LEJIAX
MOJIy4eHHsI BEIIECTB, MaTepHaJioB, 3Hepruu. [loaTtoMy B paboueil mporpamMMe Nmo XMMHM HAlLUITM OTPaKE€HHE OCHOBHBIE COJIep)KaTeIbHbIE
JINHUU:

e «BemiecTBo» — 3HaHHS O COCTAaBE€ M CTPOCHUM BEIIECTB, UX BAXKHEUIINX (PU3NYECKUX U XUMHUYECKUX CBOMCTBaxX, OMOJIOTUYECKOM
JICUCTBUH.

e «XuMHUECKas peaKlHsD»» — 3HaHUS 00 YCJIOBHUSX, B KOTOPBIX MPOSIBISIIOTCS XUMHUYECKHE CBOMCTBA BEIIECTB, CIOCO0aX yIpaBICHUS
XUMHUYECKHUMH MPOIIECCAMU.

e «[IpuMmeHeHHe BEIIECTB» — 3HAHMS U OIBIT IPAKTUYECKON AESITEIbHOCTH C BEIIECTBAMU, KOTOpbIEe HanboJiee 4acTo ynoTpeOIsIIoTCs B
IMOBCEIHEBHOMN KM3HH, ITUPOKO UCITOIb3YIOTCS B IPOMBIIIIIIEHHOCTH, CEIbCKOM XO35IMCTBE, Ha TPAHCIIOPTE.

e («JI3BIK XUMUM» — CUCTEMA BaXKHENIINX NOHATUN XMMHUH U TEPMUHOB, B KOTOPBIX OHU OIIHMCBHIBAIOTCSI, HOMEHKJIATypa HEOPTaHUYECKUX
BEILIECTB, T. €. UX Ha3BaHUs (B TOM YHUCJIE U TPUBHAJIbHbBIC), XUMUUYECKHE (OPMYJIbl M YPAaBHEHMS, a TakKe IIpaBuUiia NepeBoga UH(OpMaluu
€CTEeCTBEHHOTO SI3bIKa Ha SI3bIK XUMHUU U 0OpaTHO.



MecTo npeamera B y4eOHOM I1aHe

denepalbHbIl rocyJapCTBEHHbIM 0Opa30BaTeIbHBIA CTaHIApPT MOpelycMaTpuBaeT HM3ydyeHHUE Kypca XUMHMH B cpeaHel (II0aHOM)
LLIKOJIE KaK COCTaBHOM YacTu npeaMeTHOM obnacTu « ECTeCTBEHHOHAYUYHBIE ITPEIMEThD).

B basucHom yueObHOM Iu1aHe cpemHel (MOJIHOM) IIKOJIBI XMMHS BKIIOueHa B pasaen «Conepikanue, (GopMUpyeMOe ydaCTHUKaAMH
o0pa3zoBaTesIbHOro npouecca». O0yyaromuecs: MOryT BbIOpATh 151 U3yUYEHUsl WM UHTEIPUPOBAHHBIM KypC €CTECTBO3HAHUS, WIIM XUMUIO, KaK
Ha 0a30BOM, TaK U Ha YTIIyOJICHHOM yPOBHE.

PaGouas mporpamMmma mo XumMuu Uil cpelHero (moJHoro) oobmiero oopa3oBaHMsl Ha 0a30BOM YpPOBHE COCTaBJIE€HA M3 pacueTa 4acos,
yKa3aHHbIX B bazncHOM yueOHOM mu1aHe oOpa30BaTEIbHBIX YUPEXKICHUI 0011ero oopa3oBaHus: o lyacy B HEJEIO.

Pe3yJILTaTLI 0CBOCHHMS Kypca

JearenbHoCTh yuuTesss B OOy4Y€HMM XUMHUU B CpelHel (IMOJIHOM) IIKOJIE OJKHA OBITh HalpaBi€Ha Ha JOCTHIXKEHUE OO0Yy4YarolIUMHUCS
CIEAYIOLIUX JIUYHOCHHBIX PE3YIbMAMO8.
— B LICHHOCTHO-OPUEHTALIMOHHON cepe — 0co3HaHue pOCCUINCKON I'pakJaHCKON MJICHTUYHOCTH, IIaTPUOTU3MA, YyBCTBA TOPAOCTH 3a
POCCHUICKYIO XUMHUUYECKYIO HAYKY;

— B TPYyHOBOH cdepe — 2comoeHocmb K OCO3HAaHHOMY BBIOOpDY HdaibHEHIIEH 00pa3oBaTeIbHOM TPACKTOPUM WM TPYHAOBOMH
JesITeJIbHOCTH;
— B TIO3HABATEJIbHON (KOTHUTHMBHOM, WHTEIUIEKTyaJlbHOW) cdepe — ymenue yNPaBIATh CBOCH IMO3HABATEIBLHON IESITEIIHBHOCTHIO,

20MOBHOCMb U CNOCOOHOCHbL K 00pPa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHUIO, HAa TIPOTSHKECHUHM BCEH JKWU3HH; CO3HATEIIbHOE OTHOIICHUE K
HETIPEPHIBHOMY OOpa30BaHUIO KaK YCIIOBUIO YCIIEIITHOW PO eCcCHOHaTbHON B OOIIIECTBEHHOH JIeSITEIIbHOCTH;

— B cdepe cOepexxeHUs: 3I0POBbsI — MpuHAmuUe U pearuzayuss NEeHHOCTEH 30poBOro M 0Oe3omacHoro odpasza KU3HH, Henpusmue
BPEIHBIX MPUBBIYCK (KypeHUs, yHOTPEOICHUS aJKOTr0Jisi, HAPKOTUKOB) HA OCHOBE 3HAHUW O CBOMCTBAaX HAPKOJIOTHUYECKUX U HAPKOTHUECKUX
BEILIECTB.

Memanpeomemnuuvie pesyibmanusl 0c60eHUs 8bINYCKHUKAMU cpedHell (NOHOI) WKOAbL KYPCA XUMUU:

—  Ucnoiv3oeamue yMEHHUW U HABBIKOB Pa3IUYHbIX BUJAOB MO3HABATEIHLHON NESATEIBbHOCTH, MPUMEHEHUE OCHOBHBIX METOJ0B MO3HAHMUS
(cuctemMHO-MHGOPMAIMOHHBINA aHAJIN3, HAOJIOJIEHWE, HW3MEpPEHHE, IPOBEJCHHE OKCIEPUMEHTa, MOICIMPOBAHHUE, HWCCIIEIOBATEIbCKAs
NeSITEJIbHOCTD) JJISI U3YUYEHUS Pa3IUYHbIX CTOPOH OKPY>KarOIIeH 1eCTBUTEIILHOCTH;

— @ladeHue OCHOBHBIMH WHTCIUICKTYAIILHBIMU oOlNepanusmMu: (GopMyTHpoBKa THUIOTE3bl, aHAJIM3 W CHHTE3, CpPaBHCHUE U
cucteMaTu3aiys, 0000IIeHre U KOHKPETU3AIIHs, BISIBJICHUE IPUUUHHO- CJICICTBEHHBIX CBSI3€H U MOMCK aHAJTIOTOB;

— nosHanue 0OBEKTOB OKPY KAOIIETO MUPa OT OOIIETO Yepe3 0OCOOCHHOE K €IMHUYHOMY;

— YMeHue TEHEPUPOBATH UACH U ONIPEACIISITh CPEJICTBA, HEOOXOAUMBIE JIJISI UX Peau3allii;

— yMeHue OTIPEIICIISATH SN U 3a]1a9H eI TeIIbHOCTH, BEIOUPATh CPEJICTBA peaATU3AIAH 11eJTH U IIPUMEHSTh UX Ha MPaKTHKE;

—  UCNONb308aHUe PAINYHBIX HCTOYHHUKOB JUJIsI MOJYUYEHHUS XMMUYECKOW HH(pOpMaluu, MOHUMaHHUE 3aBHCHUMOCTH COJIEp)KaHUS U
(opmbI nipeacTaBienuss HGOPMALIMHU OT 1LIeJeil KOMMYHHUKALlUU U aJipecara;

— YMeHue TIPOJYKTHUBHO OOIIATHCS U B3aMMOJEHCTBOBATH B MPOLECCE COBMECTHON AESITENBHOCTH, YUYUTHIBATH MO3UIMU JIPYTUX
YYaCTHHUKOB JESITeIbHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

— 2omoeHOCmMb W CHOCOOHOCTH K CaMOCTOSITEILHOM HMH(MOPMAIIMOHHO-IIO3HABATEIILHON  JEATEIbHOCTH, BKJIIOYAsl YMEHHUE
OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHMKAX WH(POpMAIIUU, KPUTUUYECKH OLEHUBATh U MHTEPHPETHPOBATh MH(POPMAIIUIO, MOTYUYaEMYIO U3
pa3INYHBIX HCTOUYHUKOB;



— YMeHue WCTIOJIb30BaTh CPEACTBA NMH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TexHOIorui (nanee — MKT) B penieHnn KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 3aJad C COOJIIOJGHHEM TpeOOBaHUM OSProHOMUKH, TEXHUKH OE30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX U STUYECKUX HOPM, HOPM MHDOPMAIITMOHHON 0€3011acHOCTH;

— 8Jladenue SI3BIKOBBIMU CPEJICTBAMH, B TOM YHUCJI€ U SI3BIKOM XUMHU — yYMEHHE SICHO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUYKY 3pEHUS,
HCIIOJIH30BATh aJICKBATHBIC SI3BIKOBBIE CPEJICTBA, B TOM YHCJIE UM CUMBOJIbHBIC (XMMHYECKHE 3HAKH, (DOPMYIIbI U ypaBHCHUSA).

Ilpeomemnvimu pe3ynrbmamamu U3y4yeHus: XMMUM Ha 6a30BOM yPOBHE Ha CTYIIEHH CpeAHEro (MOJIHOT0) 00111ero o0pa3oBaHus SBISIOTCS:

1) B mo3HaBaTeJIbHOU cepe:

— 3HaHue (IIOHUMAaHHUE) U3YUYECHHBIX ITIOHATHM, 3aKOHOB U TEOPUH;

— YMeHue OINHUCHIBATh JEMOHCTPALIMOHHBIE M CAMOCTOSITEJIbHO MPOBEJICHHBIE 3KCIIEPUMEHTHI, MCIOJIB3Yys ISl dTOr0 €CTECTBEHHBIN
(pycckuii, poJTHOM) SA3BIK U SA3bIK XUMHU;

— yMeHue KnacCu(pUIMPOBATh XUMHUYECKHUE BJIEMEHTHI, MPOCTHIE U CIJIOKHBIE BEIIECTBA, B TOM YHCIIE M OPraHUYECKHE COCIUHEHMUSI,
XUMHYECKHE PEaKIINU MO Pa3HbIM OCHOBAHMUSIM;

— YMeHue XapaKTepHU30BaTh N3yUYCHHBIC KIIACCHI HEOPTaHUUECKUX U OPTAaHHUYSCKUX COCTMHEHUM, XUMHUUECKUE PEaKIIUH;

— 20MOBHOCMb TPOBOJUTH XUMHUUYECKHUH SKCIIEPUMEHT, HAOII0AaTh 32 €ro MpoTeKaHueM, (MKCUPOBATh PE3yIbTAThl CAMOCTOSITEIILHOTO U
JIEMOHCTPUPYEMOTO SKCIIEPUMEHTA U IEJATh BHIBOJIBI;

— ymeHnue QGOPMYIUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOMCTBA HEU3YYCHHBIX BEIIECTB MO AaHAJIOTHH CO
CBOMCTBAaMM U3yYECHHBIX;

— NOUCK UCTOYHUKOB XMMHUYECKON HMH(OpMalUU, MOoIdydyeHue HeoOXoauMoil uHpopMaluu, €€ aHalu3, U3TOTOBJICHUE XUMHUYECKOTO
WH(OPMAITMOHHOTO MPOAYKTA U €T0 MPE3SHTALIHS,

— enadenue 00s3aTEIILHBIMH CIIPABOYHBIMH MatepuaiiamMu: llepuoandeckoit cucreMoit xumudeckux 3jiemeHToB J[. 1. Menpgerneena,
TabauIel pacTBOPUMOCTH, IEKTPOXUMHUYECKUM PSJIOM HANPSHKEHUM METassIoB, PsiIOM 3JIEKTPOOTPULIATEIbHOCTH — JUJISI XapaKTePUCTUKHU
CTPOEHUSI, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XMMMYECKHX 3JIeMeHTOB |-V mepuonoB M 0oOpa30BaHHBIX MMHU MPOCTBIX U CIHOMXKHBIX
BEILIECTB;

— ycmamnoeéneHue 3aBUCUMOCTH CBOMCTB U MPHMEHEHUS! Ba)KHEHIIINX OPraHUYECKHUX COEIMHEHUM OT MX XMMHUUYECKOTO CTPOEHHUS, B TOM
YyHcie U 00yCIOBIEHHBIX XapaKTEPOM 3TOI0 CTPOEHHUs (MpeaesIbHBIM WU HENPEeIbHbIM) U HaJTUYUeM (PYyHKIIMOHAIBHBIX TPYIL;

— Moldenuposarue MOJEKYJ BaXXHEUIIINX HEOPTaHUYECKUX U OPraHUYECKUX BEIIIECTB;

— NOHUMaHUEe XUMHAYECKON KapTUHBI MUpA KaK HEOTHEMJIIEMOU YaCTH LIEJIOCTHON HAYyYHON KapTUHBI MUPA;

2) B LIEHHOCTHO-OPHEHTALIMOHHOWN cdepe — aHaJu3 U OLIEHKA IOCIEICTBUI JUISI OKpPY KaroIlleil cpe/ibl OBITOBOIM M MPOM3BOJICTBEHHOMN
JIesITeIbHOCTH YeJI0BEKa, CBA3aHHOM C MPOU3BOJICTBOM U NEepepadOTKON BaXKHEHIINX XUMHUYECKUX ITPOTYKTOB;

3) B TpyaoBou cdepe — nposederue XUMHUYECKOTO DKCIEPUMEHTA; pa3eumue HaBBIKOB YUYEOHOMH, INMPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU AESITEIBHOCTH IIPU BBINIOJHEHNU UHAUBUAYAIBHOTO IIPOEKTA 110 XUMUH;

4) B cdepe 310pOBOTO 00pas3a KU3HU — co0.1r00eHue IPaBUIl 0€30MacHOTO OOpalleH!sI ¢ BEIIeCTBAMU, MaTepUaAIaMd U XUMHUYECKUMU
MpoIeccamMy; OKa3zaHWE IEePBOM INOMOIIM MPH OTPABICHUSIX, 0XKOrax M APYrHX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U J1a0OpPATOPHBIM
000pyIOBaHUEM.



COAEPXXAHHME KYPCA

OBIIAA XUMUA
Ilepuoauyeckuii 3aKOH M CTPOEHUE ATOMA

OtkpeiTue J[. 1. MenneneeBroiM Ilepuonuueckoro 3akoHa. llepsvie nonblmku Kiaccupukayuu XuMuyeckux 21eMeHmO8.
BaxHueiime noHATHUS XMMHUU: aTOM, OTHOCUTEIbHAasi aTOMHasi U MoJiekyJisipHas maccbl. OtkpeiTue . 1. Menneneesbim Ilepruoamnueckoro
3akoHa. [lepuonuueckuii 3akon B popmynuposke J. 1. Menneneena.

I[Tepuonuueckass cuctema J[. U. Menneneena. Ilepuoauueckas cucrema JI. M. MenneneeBa kak rpadguyeckoe oToOpakeHHE
[lepuonnueckoro 3akona. Paznuunble BapuaHThbl [lepunonuueckoit cuctemsbl. Ilepuoasl m rpynnbl. 3HaueHue lleproanyeckoro 3akoHa U
Ileproueckoi CHCTEMBI.

CrtpoeHue aTtoM a. ATOM — cCJlOXHas 4yactuna. Omxpvimue 21eMeHMAapHblX 4acmuy U cmpoeHus amoma. SIapo atoMa: MPOTOHBI U
HelTpoHbl. M3oTonbl. HM3omonsl 600opooda. DAEKTPOHBI. DJIEKTPOHHAsh 000J0YKa. DHEPreTHYecKuii ypoBeHb. OpOutanu: S- U p-.
d-Opbumanu. PacnpenesnieHue 3J1€KTPOHOB M0 SHEPIETHYSCKUM YPOBHSIM U OPOUTAJISIM. DJIISKTPOHHBIC KOH(PUTYPAIIMH aTOMOB XHMHYSCKHX
3JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB.

[Tepuoauueckuil 3aKkOH U cTpoeHue atoM a. COBpeMEHHOE TOHATHE XUMHUUYECKOoro siemMeHTa. CoBpemeHHas (OopMyIUpOBKa
I[lepuoanueckoro 3akonHa. [lpuumHa NEPUOAUYHOCTH B M3MEHEHHUHM CBOMCTB XUMHUYECKUX dJIEMEHTOB. OCOOEHHOCTHU 3alOJIHCHUS
SHEPreTUYECKUX YPOBHEH B DIIEKTPOHHBIX OOOJIOUKAX aTOMOB MEPEXOJHBIX JEMEHTOB. DJEKTPOHHBIE CEMEWCTBAa J3JEMEHTOB: S- U p-
niieMeHThl;, d- u f-anemenmei.

Crtpoenue BemecTBa

KoBanenTHass xuMmuueckas cBs3b. [loHsITHE O KOBaJIeHTHOU cBsizu. OOI1ast 2JIeKTpoHHas napa. KpaTHOCTh KOBaJICHTHOM CBSI3U.
DIEKTPOOTPULATEIILHOCTh. [lepexpvliéanue 31ex- MpoHHbIX opbumaneu, nu- u cuema-cesasu. KoBajmeHTHas TOJIsipHAs W KOBaJCHTHAs
HEMoJsIpHasT XUMHYeckrue cBs3u. OOMEHHBIM W JOHOPHO-aKIENTOPHBIM MEXaHU3MBbl OOpa30BaHHUsI KOBAJIEHTHON CBsi3u. BemiecTtBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOSHUS. 3aKOH MOCTOSTHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHUSI.

Monunasxumuueckas cBs3b. Karuonsl u annonsl. MoHHas cBs3p U ee cBoiicTBa. MloHHas CBsA3b KaK KpallHUM ciy4yain
KOBaJICHTHOU MOJISIPHOM CBSI3U. PopmynvHas eOuHuya seujecmed. OmHocumenbHoCmy 0eleHUss XUMUYeCKUX C853ell Ha MUnbl.

Mertannudeckass XxuMmudeckas cBs3b. OOmme (Qu3nyeckue CBONCTBA METAUIOB. 3d8UCUMOCMb  3IeKMPONPOBOOHOCMU MEemAllo8 Om
memnepamypui. CruiaBbl. YepHbie u yeemuwvie cniasui.

ArperaTHbIe COCTOSIHHSI B BemiecTBa. [ a3pl. 3akoH ABoraJpo Ajs ra3oB. MOISIpHBIM 00beM Tra3000pa3HBIX BeElIecTB (MIpU H. Y.).
Kunkocru.

Bonoponnas xuMuueckas cBs3b. BomopoaHasi CBsI3b KaK OCOOBIN CIIydaill MEXMOJICKYJSPHOTO B3aUMOJEUCTBUS. MexaHU3M ee
oOpa3oBaHUs U BIUSHHAE Ha CBOMCTBA BeHIECTB (HaA MMpUMEpPEe BOMABI). Mcnoav3o6anue 6006l 8 Oblmy U HA NPOU3BOOCMEE. BHYmMpumoneKyiapHas
8000POOHASL C653b U ee OUOI02UYECKAsl POlb.

Tunel kpuctanmuueckux pemeTok. Kpucramnmmueckas pemerka. HMoHHBIE, MeTaNIMYECKHE, ATOMHBIE W MOJIEKYJISIPHBIE
KPUCTATUYSCKUE PEIICTKHU. AIOTponiusi. AMOpP(HBIC BEIIESCTBA, UX OMIULUMENbHbIE CEOLICEA.



YHuctele B ¢ mecrTBa u CMECCH. CMecH ¥ XUMHYECKHUE COCOUHCHMU. T"'omoreunnsie u TETCPOTrCHHBIC CMCCH. MaccoBas u 06'BCMHa$I AO0JIN
KOMIIOHEHTOB B cMecu. MaccoBasi noJisi ipuMmeceii. Pemenue 3agau Ha MaccoBYIO J10JII0 mpuMeceit. Kraccuguxayus eewecme no cmenenu ux
YUCMomeol.

AucnepcHube cucTte M bl. [lousitue nucnepcHoit cucremsl. JlucnepcHast ¢asza u aucriepcuonHasi cpena. Knaccudukanus
TUCIIEPCHBIX cucTeM. KoiouoHwvle oucnepchvie cucmemul. 30au u 2enu. 3HaveHnue OUCNEPCHbIX CUCEM 8 NPUPOOe U HCUSHU 4el08eKd.

JIeKTPOJIUTHYECKAS] JUCCOLUAMS

P ac T B 0o p bl. PacTBOpbI Kak rOMOT€HHBIE CUCTEMBI, COCTOSIIIIUE U3 YACTHUI] PACTBOPUTENISL, pACTBOPEHHOTO BEIIECTBA U MPOJYKTOB HX
B3aUMOJCHCTBUA. Pacmeopenue rkak @usuxko-xumuyeckuil npoyecc. MaccoBasi J0J1 PacTBOPEHHOT'O BellecTBa. TuIbl pacTBOpoB. Monspuas
KOHYenmpayus eewecmed. Munepanvhbie 600bl.

Teopuss HPIEKTPOIUTHUUECKON AUCCOLMHUANUU. DICKTPOIUTHI U HEINEKTPOIUTHL. CTEINeHb AJIEKTPOJIUTUYECKON JHCCOLMAIUH.
CuiibHBIE W cJla0ble BJIEKTPOJIMTHI. YPaBHEHUsS DJIEKTPOJUTHYECKON aucconuanuu. Mexanusm ouccoyuayuu. CmyneHuamas Ouccoyuayus.
Booopoonuwiii nokazamens.

Kwu cnoTsl BCBEeTe TEOPUHU DIIEKTPOIUTHUUECKOMN qucconmanuu. O01ime CBOMCTBa HEOPTAHUYECKUX U OPTAHUYECKUX KHUCIIOT. Y CIIOBUS
TEUEHHUS PEAKIIUN MEX Y AJIEKTPOJIUTAMU A0 KOHIA. Cneyuguueckue ceolicmea azomuotl, KOHYEHMpPUpOBAHHOU CEPHOLL U MYPABbUHOU KUCTIOM.

O CHOBaHHM S B CBETE TEOPHUH IIESKTPOIUTUUECKON TUCCOIMAINN, UX KJIACCU(HUKALIHS U OOIIHE CBOMCTBA. AMUHbBI KAK Op2aHUYecKue
ocHosanus. Cpagnenue c8oLUCmME aMMUAKa, MEMUIAMUHA U GHUTUHA.

C 0 71 U B CBETE TEOPHH DIIEKTPOIUTHUECKON JUCCOLMALNM, NX KiaccuuKaus u obmue coiictBa. Conu xucavie u ocnosnvie. Conu
opeanuueckux Kuciom. Mbuid. DISKTPOXUMHUYCCKUM PsI HANPSHDKCHUM METaUIOB W €ro  HUCIIOJIB30BAHUE U  XapaKTEPUCTUKHU
BOCCTAHOBUTEIILHBIX CBOMCTB METAJIJIOB.

I'm 1 p o nwu3. Coyuau rugponusa coseil. Peakmus cpensl (pH) B pacTBopax ruapoOIu3yIONIUXCs CONIeH. [ uopoaus opeanuieckux seuwecms,
e20 3HaueHue.

XHUMHYeCKHEe peaKkuu

Knaccudpuxanus xuMudeckux peakuui. Peakyuu, uoywue 6e3 usmeHenus cocmasa eeuwjecme. Kiaccudukanus 1mo 4UCIy U COCTaBY
pearupyromnmx BeleCTB U MPOAYKTOB peakiuu. Peakiuu pasnoxkeHus, COeIMHEHUs, 3aMelIeHns 1 OOMeHa B HEOpraHM4ecKol XuMuu. Peaxkyuu
NpUCOEOUHEHUS, OMUJENTIeHUSA, 3aMEeWeHUs. U USOMepU3ayuYU 6 OpeaHudyecKol Xxumuu. Peaxkyuu nonumepusayuu Kax 4Yacmmubvlil CAY4au peaxyuii
npuUcoeouHeHusl.

TerioBoil 3¢ €KT XMMHYECKHX peakiuil. DK30- U SHAOTEPMHUUECKHE peakluu. TepMoXxumMUdeckue ypaBHeHHs. Pacuer kosimuecTBa
TEIUIOTHI 10 TEPMOXUMHUYECKUM YPABHEHUSIM.

CkopocTp XHUMHYECKHUX peaknui. [IoHATHE O CKOPOCTM XUMHWYECKHX PEaKIUi, aHAJIUTHYECKOE BBIPaXKECHHE. 3aBHUCUMOCTh
CKOpPOCTH pEaKLHUU OT KOHILIEHTPALUH, JaBJICHUsI, TEMIIEPATYPbl, IPUPOAbl PEArUPYIOIINX BEIIECTB, IO UX CONPUKOCHOBEHHUS. 3aKOH
NEHUCTBYIOIIMX Macc. Pewenue 3a0au Ha XuMu4eckyro KUHEmuKy.

K a v a 1 u 3. Karanuzaropel. Karanusz. [omocennwviii u ecemepocennwviii xamanu3. lIpuMepbl KaTaIUTUYECKUX IIPOLIECCOB B
MPOMBIIIJIECHHOCTH, TE€XHHUKE, ObITy. DepMeHThl M UX OTIWYHUS OT HEOPraHWYEeCKUX KaTaiau3aTopoB. lIpumeHeHune KkaTtaauzaTOpoB U
(hepmeHTOB.

XuMuuyeckoepaBHOBecHe. OOparumble U HEOOpaTUMbIE peaKkIui. XUMUYECKOE PaBHOBECHE U CIIOCOOBI €ro CMEIIeHUs Ha pUuMepe
noy4yeHust ammuaka. Cunmes ammuaxa 6 npomviuiieHHocmu. IIonamue 06 onmumManbHuIX YCI08UAX NPOBEOEHUs. MEXHOI0SULEeCKO20 npoyeccd.

OKHCINTENIBbHO-BOCCTAHOBUTECIIbHBIC npouneccel. OKHCIUTEIBHO-BOCCTAHOBUTEIBbHBIEC peakiuu. OKHUCIUTENb U



BoccTaHoBUTENb. OKuHCIIEHME U BoccTaHoBieHHE. (COCTaBICHHUE YPABHEHUU OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIX pEAKLIHUNA METOJ0M
AJISKTPOHHOTO OajlaHca.

O 0mue cBOMCTBA METaljao0B. XUMUYSCCKHE CBOMCTBA METAJIOB KaK BOCCTAHOBUTENICH. B3anMoieiicTBre METalJIOB C HEMETalJIaMH,
BOJIOM, KUCJIOTAMH U paCTBOpaMH cojie. MeTaioTepMusl.

K oppo3ust MeT a JIII0B Kax okuciumenbHo-eoccmanosumenvhwvli npoyecc. CrocoObl 3alIUThI METAJIJIOB OT KOPPO3HUH.

OO0me CBOHMCTB a HEMETAJUIOB. XMMHYECKHE CBOMCTBA HEMETAJIOB KaK OKHUCIIMTENIeH. B3zanmoielicTBue ¢ MeTajiaMH, BOJIOPOJIOM U
npyrumMu  Hemertajuiamu. CBOMCTBAa HEMETAJIOB Kak BOCCTaHOBUTENEH. B3zauMojelcTBHE C MOPOCTHIMH U CJHOXKHBIMH BEIlIECTBaMH-
okucauTesIMu. Odwas Xapakmepucmura 2aio2eHos.

DnekTp onu 3. Obwue cnocobvl NOIYUeHUs: MEMALIO8 U HEMEeMAaaio8. DIECKTPOIJIN3 PAaCTBOPOB U PaCIIaBOB AJICSKTPOJIUTOB Ha MPUMEPE
XJIOpHUAa HAaTPUsl. DJICKTPOTUTHUECKOE MOJTydSHUE allFoMUHUS. [IpakTHYecKoe 3HaYCHUE ICKTPOIIN3a. [ d1b8AHONIACMUKA U 2ANbBAHOCMESUSL.

3axkiao e HU e l[lepcnekTuBbl pa3BUTHS XUMHUYECKOW HAYKH W XUMHUYECKOTO MPOU3BOJCTBA. XHUMHS U OpoOJieMa OXpaHBI
OKpY>Karoliei cpeaspl.

JdemouncTpauun. Paznuunsie ¢opmel [lepuoanueckoit cucrtemnl [I. M. MenneneeBa. Mojaenb KpUCTAJUIMUYECKOW PEHISTKHA XJIOpHUJIA
HaTpusi. OOpas3nsl MUHEPAJIOB C MOHHOW KPUCTAJUIMYECKOW PENMIeTKOW: KaJbIIUTA, TajuTa. MoJenn KpPUCTAJUIMYECKUX PEIIETOK «CYyXOro
npaa» (unm wojma), anmasa, rpadurta (Wim KBapra). Mojenb MOJSIpHOTO OObeMa razoB. Tpu arperaTHbIX COCTOsIHHS BoAbl. OOpasibl
pa3IUYHBIX JIUCHEPCHBIX CHCTEM: J3MYJIbCHUM, CYCIICH3WH, a’pososiei, reimeit m 3oieid. Koarymsmwms. Cunepesuc. Dddext Twuamans.
HcnbiTanne pacTBOPOB 3JIEKTPOJMTOB W  HEIJIEKTPOJIWTOB Ha MNpeAMET AUCCOLUMALMHU. 3aBUCUMOCTh CTECHEHH 3SJIEKTPOJUTHYECKON
JTIMCCOIMAITMHA YKCYCHOM KHUCIIOTHI OT pa30aBieHus pactBopa. [Ipumepsl peakinii MOHHOrO 0OMeHa, HAYIIUX C 00pa30BaHUEM OCaJlKa, ra3a
Wwin Bojabl. XMMHUYECKHE CBOWCTBAa KHCJIOT: B3aMMOJIEHCTBHE C MeTajlaMH, OCHOBHBIMU U aM(OTEpHBIMU OKCHIAAMH, OCHOBAHUSIMU
(IemoyaMu 1 HEPACTBOPUMBIMH B BOJIE), COISIMU. B3anmMonelicTBE a30THOM KUCIIOTHI ¢ Meiblo. O0yrinBaHue KOHIIEHTPUPOBAHHOW CEPHOM
KHUCJIOTOM caxapo3bl. XMMHUYECKUE CBOWCTBA IIEJIOYEH: peaklus HEUTpaau3aluu, B3aUMOJCUCTBUE C KUCIOTHBIMU OKCHUJAMHU, COJISIMH.
Pa3znoxxeHnne HepacTBOPUMBIX B BOJIE OCHOBAHWW IIPM HArpeBaHUM. XHUMHYECKHE CBOMCTBA COJIEW: B3aUMOJIEUCTBHE C MeETaJlJIaMH,
KHCJIOTaMHU, IIeJ0YaMu, C IpyruMH coiisiMu. ['uaponmns kapouaa kaneius. M3yuenue pH pacTBOpoB ruapoIM3yIONIUXCs COoJieii: KapOOHATOB
LIEJIOYHBIX METAJIJIOB, XJIOPU/A U alleTaTa aMMOHUS. DK30TEPMUYECKHE U DHIOTEPMHUUYECKHE XUMMUUYECKUE peaknu. TernnoBble sIBICHUs NpU
pacTBOPEHUH CEPHOM KHCJIOTBI W AaMMHAYHON CEJIWUTPBl. 3aBUCHMOCTb CKOPOCTH PEAaKUWHU OT IIPUPOJbI BEIIECTB Ha IIPUMEpPE
B3aUMOJICUCTBUSI PACTBOPOB PA3JIMYHBIX KHCJIOT OJMHAKOBOW KOHIIEHTpAllMM C OJIMHAKOBBIMH KycCOUYKamMu (TpaHyJiamMH) IMHKa U
OJIMHAKOBBIX KYCOYKOB Pa3HbIX META/UIOB (MarHusi, IIMHKA, jKeJjie3a) C pacCTBOPOM COJITHOM KHUCIIOTHI. B3aumopeicTBue pacTBOpOB CEpHOM
KHCJIOTBI C PaCTBOPAMHM THOCYJIb(aTa HATPUS pa3IUdHON KOHIIEHTPAIlUU U TeMIIepaTypbl. Mojienb KUIsuero cios. PaznoxkeHnue nepokcuaa
BOJIOpPOJIa C TMOMOIIBI HeopraHuueckux kartanuzatopoB (FeClo, Kl) u mpupomHbix OOBEKTOB, COAEpKAIIUMX Karaialy (ChIpoe MsICO,

kaptodens). Ilpocreiinme OKHUCIUTEIHFHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU: B3aUMOJICHCTBHE IIMHKA C COJISTHOM KHCIOTOM W jKejie3a C
cynbdarom meau (I1). Monaens snextponmzepa. Mojienb 3JIeKTPOIU3HON BaHHBI IS TIOTYUYSHUST A TFOMUHUS.

JlaGopaTopHbie onbIThbl. OmnpenelieHHe THUMNA KPUCTAJUIMYECKOH PEIISTKH BEIIeCTBA M OIMCAaHUE €ero CBOMCTB. O3HaKoOMJIEHHE C
JIUCTIEPCHBIMU CUCTEMaMHU.

Peaknuu, maynipe ¢ oOpa3oBaHHMEM OCajKa, ra3a WM BOJbL. B3amMoaeiCTBHE COISAHOM KHCIOTBHI ¢ HUHKOM, okcuaoMm meau (1),
ruapokcugiom Mmenu (1), kapObonatom kanbrusi. B3ammopeiicTBue pacTBOpa THIAPOKCHIA HATPHUS C COJSTHOM KHUCIOTOW B IPUCYTCTBUU
(dbenondranenna, ¢ pacreopom xsmopuaa sxkeiaesa (l11), ¢ pactBopom conu amomunaus. BzaummogeiictBue pactBopa cyibdara meau (1) ¢
YKeJIe30M, U3BECTKOBOI BOJION, pacTBOPOM Xjopuaa Kainbius. [lonmydyenue rugpokapOoHaTa KalbLMsl B3aUMOJIEHCTBUEM M3BECTKOBOW BOJIBI C
okcuaoMm yriaepoaa (1V) (BeiapixaeMbiii Bo3ayX). McnbiTaHMe MHAUKATOPOM PAacTBOPOB T'MIAPOJIM3YIOIINXCS U HETHAPOIU3YIOIIUXCS COJIEH.



Peakuust 3amemnienust meau sxeine3oM B pacTtBope  cyibdara meau (). Ilomydenue kuciopoaa pasiioKeHHEM MEPOKCHIA BOJAOpOAa C
MOMOIIIBIO JIMOKCHAa Mapraniia. [lomydenne Bomoposia B3aMMOJACHCTBHEM KHUCIOTHI ¢ IIMHKOM. O3HAaKOMJICHHWE C TperaparaMu ObI-OBOU
XUMHUH, COJIEP>KAITUMU SH3UMBI.

IIpakTnueckas padora Ne 1. [lonyuenue u pacrio3HaBaHH€E Ia30B.

IIpakTuyeckasi padora Ne 2. Penienue sKciepuMEHTAIBHBIX 33/1a4 HAa UACHTU(PUKAIINIO HEOPTaHUYECKUX U OPraHUYECKUX COSJIMHEHUN.

IJIAHUPYEMBIEPE3VJIbTATBI U3YUEHUS YUEBHOI'O ITPEAMETA «XUMIA» HA YPOBHE CPEJHEI'O OBIIET'O ObPA30OBAHUA

BohinyckHuk Ha 0230BOM YPOBHE HAYYHTCSH:

— MOHUMAaTh XUMHUYECKYIO KAPTUHY MHPa KaK COCTaBHYIO HACTh LIEJIOCTHOW HAYUYHOU KapTUHBI MUPA;

— PacKpbBIBATh POJIb XUMUU U XUMHUYECKOTO TIPOU3BOJICTBA KaK MPOU3BOAUTEIBHON CUIIBI COBPEMEHHOT'O OOIIIECTBA;

— (popmynupoBaTh 3HaAYCHHE XUMUU U €€ JOCTHXKECHUM JIJIsl TOBCEIHEBHOM JKU3HU YEJI0OBEKA;

— yCTaHaBJIUBAaTh B3aUMOCBS3b MEXK Y XUMHUEH U JIPYTHUMH €CTECTBEHHBIMH HAayKaMHU;

— ¢GopMyIHpPOBAaTh OCHOBHBIE IIOJIOKEHUSI TEOPHUH XHMUYECKOTO CTPOCHHUsS OpraHudeckux coeauHeHuit A. M. bytiepoBa wu
WJUTIOCTPUPOBATH UX IPUMEPAMU U3 OPTraHUYECKON U HEOPraHUYECKOU XUMUU;

— apryMeHTHUpPOBATh YHHUBEPCAJIbHBIN XapaKTep XUMHUUECKUX MTOHSITUN, 3aKOHOB U TEOPHUU SIS OPraHUYECKON U HEOPTaHUYECKOU XUMUU;

— (dopmynuposats Ilepuonanueckuii 3akon . 1. MenaeneeBa u 3aKOHOMEPHOCTU U3MEHEHUH B CTPOCHUHM U CBOMCTBAX XMMHUYECKUX
SJIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB HAa ocHOBE [lepuoanueckoii cuctembl Kak rpaduiyeckoro orodpaxkenus [leprnoaudyeckoro 3akoHa;

— XapaKTEpHU30BaTh S- U P-2JIEMEHTHI, a TAKKE JKEJIE30 110 UX MoJ0KeHuto B [lepunonnueckoi cucreme 1. 1. Menneneesa,;

— Kjaccu(@UIMpoOBaTh BHUJBI XUMHYECKOW CBS3U M THUIBI KPUCTAJUIMYECKUX PEUIETOK, OOBSICHATh MEXaHU3Mbl HUX OOpa3oBaHUS U
JI0OKa3bIBaTh €AUHYIO TIPUPOTY XUMHUECKUX CBsI3€H (KOBAJICHTHOM, MOHHOM, METAJJIMYECKOM, BOJOPOHOM);

— OOBACHSTH MPUUUHBI MHOTOOOPA3Us BEIIECTB, UCIIONB3YSl SABJICHUS H30MEPUHU, TOMOJIOTHHU, aJUIOTPOMHH;

— KJaccu(pUIUpoBaTh XMMHUUYECKHUE PEAKIIUU B HEOPTAaHUUYECKON U OpraHMYeCcKOW XUMHH T10 PA3INYHBIM OCHOBAHMSAM U yCTaHABJIMBATH
cnenu(uKy TUMOB PEAKIIUI OT O0IIEro Yepe3 OCOOEHHOE K EIMHUYHOMY;

— XapakTepu30BaTh T'MAPOJIN3 KaK cneluUUHBIA OOMEHHBIN MPOIECC U PACKPHIBATH €0 POJIb B )KUBOW U HEKMBOU MPHUPOJIE;

—  XapaKTepHu30BaTh dJIEKTPOJIN3 KaK CHEHIU(PUYUHBIN OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U €ro NMPaKTHYECKOE 3HAUEHUE;

— XapaKTepHu30BaTh KOPPO3UIO METAIIJIOB KaK OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIN ITPOIIECC U MPEiaraTb CHOCOOBI 3alIUThI OT HEE;

— KJIacCU(HUIIMPOBATH HEOPTAHUYSCKUE U OPTaHUYECKHE BEIIECTBA;

— XapakKTepu3oBaTh OOIIME XUMHUYECKHE CBOMCTBA BaXKHEHMIINX KJIACCOB HEOPTaHWUYECKHWX U OPTraHWYECKHX COEJWHEHHUH B IJIaHE OT
00111ero yepe3 0COOEHHOE K €IMHUYHOMY

— HCHOJb30BaTh 3HAKOBYIO CUCTEMY XUMHUUYECKOIO SI3bIKA JIJISI OTOOPAKEHHUsI COCTaBa (XMMUUYECKHE (hOPMYIIbl) U CBOMCTB (XMMHUYECKHUE
YpaBHEHUSI) BEIIECTB;

— HCIIOJIb30BaTh IpaBUja W HOPMBI MEXIyHApOJHOM HOMEHKJIATYphl i Ha3BaHMM BemlecTB mo ¢opmysiaM H, HA000pOT, IS
COCTaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (DOPMYJIT COEAUHEHHUH MO UX HA3BaHHSIM;

— 3HaTh TPUBHAJIbHBIC HA3BAaHUS BAXKHEHUIITNX B OBITOBOM OTHOIIEHHUH HEOPTaHUIECKUX U OPTaHUYECKUX BEIECTB;

— XapaKTepHu30BaTh CBOMCTBA, MOJIyYeHHUE U MPUMEHEHHE BaXHEUIIINX MPEICTaBUTEICH KIACCOB OPraHUYECKUX COCAUHEHUHN (aJIKaHOB,
aJIKEHOB, AQJKHUHOB, QJIKaJWEHOB, apOMAaTHUYECKMX YIJIEBOAOPOJOB, CHUPTOB, (HPEHOJOB, aAIbIAECTUAOB, IPEAECIbHBIX OJIHOOCHOBHBIX



KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(HUPOB U )KHUPOB, YTIIEBOJIOB, AMUHOB, aMHHOKHCIIOT);

— yCTaHABJIMBATh 3aBUCUMOCTH SKOHOMHKH CTPaHbI OT JTOOBIYH, TPAHCIIOPTHPOBKU U MEepepadbOTKH YIIICBOJOPOIHOTO ChIpbs (HepTH U
MPUPOJIHOTO ra3a);

— DKCHEPUMCHTAJILHO ITOATBEP)KJIAaTh COCTAaB M CBOMCTBA BaXKHEHIIMX IIPEACTABUTESIICH H3YyYCHHBIX KJIACCOB HECOPTaHUYECKHX U
OpPraHMYEeCKUX BEIISCTB C COOJIIOJCHUEM IPaBUJI TEXHUKU OE30MacHOCTH UIsI pabOThl ¢ XMMUYECKHMH BeHIeCTBAaMU M J1abOpaTOpPHBIM
000pyZIOBaHUEM;

— XapakTepu30BaTh CKOPOCTh XUMHYECCKOU PEAKIIUU U €€ 3aBUCUMOCTD OT Pa3JIMYHBIX (DAKTOPOB;

—  XapakTepH30BaTh XUMHYECCKOE PABHOBECHE U €r0 CMEICHUE B 3aBUCUMOCTH OT Pa3INYHBIX (PaKTOPOB;

— TIPOU3BOJUTH pacueThl MO XUMHYCCKHUM (PopMysiaM M ypaBHCHHSIM Ha OCHOBE KOJHYCCTBCHHBIX OTHOIICHUM MEXIAY YYaCTHHKAMU
XUMHYECKUX PEeaKIIU;

— coOmronaTe TMpaBWiia JKOJOTHMYECKOW O€30MacHOCTH BO B3aMMOOTHOIICHUSIX C OKpYXKamoMIeH cpeaoid mnpu OOpallleHHuu C
XUMHYECKHMH BEIIECTBAMH, MaTCpHAIaMH U IPOIIECCAMHU.

Bbll'[yCKHI/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3SMOKHOCTDb HAYYUTHLCS
—  UCNONIL308AIMNb MEMOObl HAY4YHO20 NO3HAHUS NPU 6bINOJIHEHUU NPOEKIMOE U ytte6u0-ucmedoeameﬂba<ux 30044 XUMUYECKOU memamuxu,
— HNPOcHO3Uposanib CmpoeHue u CBOUCMBA HE3HAKOMDBIX HEeOp2aAHUYECKUX U OPSAHUYECKUX 8euleCme Ha OCHOBe aHAlocUul,

—  NPOCHO3UPOBAMb MedeHUe XUMUYECKUX NPOoYecco8 6 3d6UCUMOCTU OM YCI08UU UX NPOMEKAHUs U npednazams CHocodbl YRpasieHus dSMumu
npoyeccamu,

—  YCMAaHABIUBAMb 83AUMOCES3U XUMUL C NPEOMEMaMU 2YMAHUMAPHO20 YUKaa (I361KOM, TUMepamypoul, MUupo8ou Xy00HceCmeeHHOU KYIbmypoil);

—  pacKpuleamsv poib XUMUHECKUX 3HAHUL 8 0yOyujell npaKmuyecKkol 0esmeibHOCmi;

—  pPAcKpwieamsv poib XUMUYECKUX 3HAHULL 8 (POPMUPOBAHUU UHOUBUOYATILHOU 00PA308aMENbHOU MPAESKMOPULL,;

—  NPOCHO3UPOBAMb CNOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 8euecms Nposasisimb OKUCIUMEeNbHbLe U/UIU 80CCIMAHOBUMENbHbLE CEOUCTEA C
yuemom cmenemetl OKUCIEHUs INEMEHMO8, 00PA3yIOuUX Ux;

— apeymenmuposams eOUHCMBO MUPA eujecms YCmaHoBIeHUEM 2eHeMUYeCcKoll C853U MeHCOy HeOP2AHUYECKUMU U OP2AHUYECKUMU 8eueCmeamu,

—  81ademsb XuMU4eCcKuUM s3blKkoM OJist 0002AUeHUsl CIOBAPHO20 3ANACA U PA36UMUsL peyl,

—  Xapakmepuzoeamsv CMAHOBIEHUe HAYYHOU meopuu Ha npumepe omxpvimusi Ilepuoouueckoeo 3akoHa u meopuu XUMUYECKO20 CHPOeHUs
OpeaHUYEeCKUX Beuyecms;

—  Kpumuuecku OMHOCUMbCS K NCEBOOHAYYHOU XUMUYECKOU UHDOpMayUul, NOIyYaemol U3z pasuvlx UCHOYHUKOS,

— noHumamu 2n06anbHbLIe NPOdIEMbL, cmoswue neped deioseuecmeom (IKoLo2uUecKUe, IHeP2eMUIecKuUe, Cbipbesble), U NPeoiazams NYMmu ux
pewenus, 8 MoM Yucie U ¢ NOMOWbIO XUMUU.



Temaruueckoe mnanupoanue 11 kmace (1 gac B Heneno)

Ne Tema KonnyecTBo yacos KoHTponbHbIE pabOThI [IpakTnueckue padboTsl
1 [MeproguyecKuii 3aK0H 2 Haca
Y CTPOCHUE aToMa
2 10 yacos 1 1. [Tony4enwue,
Crtpoenue BeliecTBa coGupanue 1
pacro3HaBaHUE ra30B:
BOJIOPO/Ia, KHCIIOPOa,
YIJI€KHCIIOTO rasa,
aMMUaKa, smujieHa,
ayemujena.
3 DNEKTPOTUTHYECKAS 9 yacos 1 1. Pemenue
Juccouanus OKCIICPUMCHTAJIbHBIX
3a7a4 Ha
HUJICHTH(PUKAITAO
HCOPraHn4eCKux nu
opearHu4ecKux coeouHeHUl.
4 13 yacos 1
XUMHUYECKUE PEAKIUN
Bcero 34 3 2




1. 1. MenneneeBbIM
Ilepuoanyeckoro 3akoHa.

ITepuonuueckas
cucrema

. . Menneneena.
JdeMoHcTpanuu.
Paznuunbie hopmbl
Ilepuoanueckoit

CHUCTCEMBbI XUMHWYCCKUX
snemeHToB . 1.
Menpeneena.
https://resh.edu.ru/subject
/lesson/6479/start/150989

/

NONBIMKU KAACCUPUKAYUU
XUMUYECKUX DTIEMEHMO8.
Cospemennvie nped- cmagieHus o
BANCHEUWUX NOHSA- MUAX XUMUU:
OMHOCUMENbHASL AMOMHASA MACCA,
amom, monexkyia. Ilepnogndaeckuit
3akoH B ¢popmymmpoBke J1. 1.
MenpaeneeBa. [leppuoanuHocTs B
W3MEHEHUU CBOWCTB XUMHUUECKUX
3JIEMEHTOB M UX COEAMHEHUM.
Ilepuoanueckas cucrema
XUMHYECKUX 3JIEMEHTOB KaK
rpaduyeckoe oToOpaKeHue
Ilepuoanueckoro 3akoHa.
CTpyKTypa NepuoauIeCcKOn
TaOJIUIIBI KOPOTKOTO BapHUaHTA.
Ilepuons! (OompIlivie U MalTbie) U
rpyniel (TIaBHBIE U TTOOOYHEIE).
ITpornocrtrueckas cuia u
3HadyeHue llepruonmyaeckoro
3akoHa u Ilepuoguueckoi
CUCTEMBI. 3HAYCHUE
Ilepuoauueckoro 3akoHa u
Ilepuoanueckoii cucTEMbI
XUMHUYIECKUX dnemeHToB J1. W.
Mengeneea Uil pa3BUTHS
HayK{ U TIOHUMaHUS
XUMHYECKON KapTUHBI MUpa.

3JIEMEHTBI MaJIbIX TEPUOJIOB
0 UX MOJIOKCHHIO B
ITepuonuueckoit cucreme /.
H. Menpaeneena.

Jlasamys onpeneneHus
BaXXHENUIINX XUMHUUYECKHX
TOHSITHIA:

BEIIIECTBO, XUMHUUECKHU DJIEMEHT,

aToOM, OTHOCHUTCJIbHAA aTOMHAasA Macca,

HU30TOIIbI.

Jlasams onpeneneHne BUAOB
KJ1accupUKaINU:
€CTECTBEHHOU U
nckyccteeHHoH. Co3nnanue
MoJiesiel ¢ BBIAEIICHUEM
CYILIECTBEHHBIX
XapaKTEePUCTUK OOBEKTa U UX
MpeJCTaBICHNUEM B
MPOCTPAHCTBEHHO-
rpaduueckoi Ui 3HaKOBO-
CUMBOJIMYECKO# (popme.
Ilpoecno3zupoeams cCBONCTBaA
XMMHUYECKHUX 3JIEMEHTOB U UX
COEIMHEHUU Ha OCHOBE
Ilepnoanueckoii cuctems! /1.
N. Menneneesa.
Koncrpyuposanue IIT ¢
HCIIOJIb30BAaHUEM KapTOUEK.

N Tema. IlnaHupyemMble pe3yJibTaThl
[
- Hdara JdemMoHCcTpalnus oNbITOB. OcHoBHOe coiep;kaHue YPOKa JIu4HOCTHBIE
n/n DJIeKTPOHHBbIE pecypchl Hpenvernee MertanpenMeTHble
TEMA 1. HEPI/IOI[I/ILIECKI/Iﬁ 3AKOH 1 CTPOEHUME ATOMA
IIpeanochlnku OTKPBITHS Xapaxmepusosamp
1 OTKpbITHE Ilepuonuueckoro 3akoHa. I/epgvie PeryasiTuBHblie:

1. CraButh yaeOHBIE 337]a91 HA OCHOBE
COOTHECEHHUS TOTO, UTO YK€ U3BECTHO U
YCBOEGHO YYaIIUMCS, U TOTO, UTO eIIé
HEH3BECTHO.

2. CaMocTOATEIILHO 00HAPYKUBATh H
(dhopmynupoBaTh yueOHyI0 mpobdiemy,
OTIPEAETSATH EeTh YIeOHOH
JeATEITLHOCTH.

Ilo3HaBaTeJIbHBIE:

1. CamocTOSITENBbHO BBIACIATH U
(hopMynHpOBaTH MO3HABATENHHYIO b,
2. AHanu3upoBaTh, CPABHUBATD,
KJIACCU(UIIPOBATH U 0000MIaTh (haKTHI U
SIBJICHUSL.

KoMMyHMKATHBHBIE:

1. CaMOCTOSATETLHO OPraHU30BBIBATh
y4eOHOE B3aUMO/ICHCTBHE B IPYIIIe
(ompeensaTh 00MIHeE IIENH, PACIPEICIIATh
POJIH, TOTOBAPHBATHCS IPYT C IPYTOM U
T.J.).

JINYHOCTHBIE:

1. ®opmMupoOBaTh OTBETCTBEHHOE
OTHOILIEHHUE K YUCHHIO.

2. ®opmupoBaHHe y4eOHO-
MO3HABATEIFHOTO HHTEpECa K HOBOMY
yueOHOMY MaTepHaiy U crocodam
pelIeHrs HOBOM YacTHOM 3ajauu.



https://resh.edu.ru/subject/lesson/6479/start/150989/
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Ctpoenue aTtoma.
[lepnoanuecknii 3akoH U
CTpOCHUE aToMa.
https://resh.edu.ru/subject
[lesson/5911/start/151053
/

https://www.yaklass.ru/p/
himija/89-
klass/periodicheskii-
zakon-i-stroenie-atomov-
163960/periodicheskaia-
tablitca-i-
zakonomernosti-
izmeneniia-svoistv-
khimicheski -174105

ATOM — cloxHas
vactuua. Mcecmopus
OMKPbIMUSL 2JIeMEHMAPHBLX
yacmuy u cmpoeHus
amoma. SIapo aroma:
OPOTOHBI U HEUTPOHBI.
W3ortonsl. H3omonuwl
6000p00a. DIEKTPOHBDI,
KOPITYCKYJISIPHO-BOJTHOBOH
nyanu3m. Ctpoenue
SIIEKTPOHHOH 00O0JI0YKH.
DNEeKTPOHHBIN YPOBCHB.
BasieHTHBIE 211€KTPOHEL.
Opburanu: S- u p-.
Pacnpenenenue
3JIEKTPOHOB IO
SHEPTreTUUECKUM YPOBHIM
Y Op- OUTAIIAM.
d-Dnemenmul.
ONeKTpoHHAas
KOH(pUTYyparus aroma

XUMHYCCKUN DIIEMEHT.
Tpu bopmympoBku
ITepuoanueckoro 3akoHa:
J1. 1. MenneineeBa,
COBpEMEHHas U
MMPUYUHHO-CJICCTBCHHA,
CBSI3BIBAIOIIAS
NEePUOIUYHBIE U3MEHEHUS
CBOMCTB DJIEMECHTOB C
MMEPUOJUIHOCTHIO B
H3MCHEHHH BHEIITHUX
SJIEKTPOHHBIX CTPYKTYP
HX aTOMOB.

DduzndecKuii CMBICHT

HIOPAAKOBOT'O HOMECpaA 3JICMCHTA,

HOMeEpa IIepuoaa U HoMmepa
rpynmnsl. [leprogudaaocTh
U3MEHEHUS CBOMCTB
XUMHUUYECKUX DIIEMEHTOB,
00pa30BaHHBIX UMH MPOCTHIX U
CJIOKHBIX BEIIECTB B HEepUOAaX

Ilpeocmasnamsb cnoxHoe
CTpOCHHE aTOMa, COCTOSIIETO
U3 A7pa U JIEKTPOHHOU
000JToUKH.

Haxooumoe B3aUMOCBSI3HU
MEXAY HNOJIO)KEHUEM
snemeHTa B [lepuoauueckoit
cucteme . 1. Menpaeneena u
CTPOCHHUEM €ro atoma.
Cocmaensamsb 3IEKTPOHHBIC U
AJIEKTPOHHO-TPaPUICCKHUE
(bopmyier aTOMOB S-, p- U
d-snemenmos.
Ilpeocmasnisimeb pa3BUTHE
HAy4YHBIX TEOPHUI MO CIUpATHU
Ha OCHOBE TpEX
bopmymmpoBoK
ITepuonuueckoro 3akoHa.
Onucvieams CTPOCHUE aTOMa
M CBOMCTBA XUMHWYCCKHUX
3JIEMEHTOB U UX COCAMHCHHU
Ha ocHOBe Ilepuonnueckoit
cuctemsl . 1. Menpgeneena.

Omuocums xumuyeckue
SeMeHmblL K MOMY UNU UHOMY
INEKMPOHHOMY CeMEUCMEY.
Packpwieams ocobennocmu
CMpPOCHUs. AMOMO8
d-onemenmos u f-onemenmos.

PeryasiTuBHbIe

1.KoppekTupoBaTh EATEIILHOCTD:
BHOCUTb U3MEHEHUS B IIPOLECC C YUETOM
BO3HUKIIUX TPYTHOCTEH U OIIUOOK.

2. CocraBnATh IJIaH 0TBETA; pabOTaTh €
TEKCTOM maparpada u ero
KOMIIOHCHTaMU;

3. ®opmynupoBaTh YIEOHYIO 3a/1a9y Ha
OCHOBE COOTHECEHHSI TOTO, UTO yXKe
M3BECTHO YUaIIUMCsl, U TOTO, UTO eIlle He
W3BECTHO.

Ilo3naBaTeJbHbIE

1. YMeTb caMOCTOSITENHHO TUIAaHUPOBATh
ITyTH JOCTHKEHUS TeNIeH, B TOM YHUCIIe
aJ'H)TepHaTI/IBHI)IC, OBJIAICHUC YMCHI/IGM
COTIOCTABIIATH IKCTIEPUMEHTATBHBIE U
TEOpETHUYECKHEe 3HAHUS C O0BEKTUBHBIMA
peaJII/IHMI/I JKHN3HU.

2. Wcnonmb30BaTh pUeMBI pabOTHI C
uH(opMaIueii (mouck u oToop
HCTOYHUKOB HEOOXOUMOM HHpOPMALINH,
CUCTeMaTH3anus HHPOPMAaIIHH).

KoMMYHMKATHBHBIE

1. BrageTs MOHOJIOTHYECKON U
JUAIOTHYECKOW (hOpMaMU pevH B
COOTBETCTBHH C HOPMAaMH POJTHOTO
SI3BIKA; BBIPAYKATh CBOU MBICIIH C
JIOCTAaTOYHOM ITOJTHOTOM M TOYHOCTBIO;
2. dopMupoBaHUe yMeHUsI paboOTaTh B
mapax, OTBE4aTh Ha BOIPOCKHI YUHUTEIIS,
YMEHHUE UCIOJb30BaTh XUMUYECKUH SI3BIK,
yMeHHe paboTaTh C XUMUYECKOH
MOCY/I0M.

3. ®opMHUpOBaHUE YMEHHUS CITYIIAThH
YUUTENS, BECTU AUAIIOT C YUUTEIEM U
JIPYTUMU yUaIIIMHUCS.

JINYHOCTHBIE
1. ITposIBASTE OTBETCTBEHHOE OTHOIICHUE
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U rpynmnax. DJIEKTPOHHBIE
ceMeiictBa. Ocobennocmu
CMPOCHUsL AMOMO8
d-anemenmos. Cemericmeo f-
3JIEMEHTOB.

K 00yYCHHUIO, YBRKUTEILHOE OTHOIIICHHE
K CTapIIuM B MJIaJIIIIAM TOBAPHUIIIAM;
0CO3HaBaTh [ICHHOCTH 3I0POBOTO U
Oe3omacHOro 00pasa JKH3HH.

TEMA 2. CTPOEHUME BEIIECTBA

KosanenTHas
XUMHYECKas CBS3b.
BxonHOI1 KOHTPOJIb.
Tect. leMmoHCcTpauuu.
Konnexnnsa BemniecTts
C KOBaJICHTHBIM
THUIIOM XUMHWYECKON
CBSI3H.

https://www.yaklass.

ru/p/himija/89-
klass/stroenie-
veshchestva-

18844/tipy-
khimicheskoi-sviazi-

18860

bnaropoassie rassoi,
MpUYAHA UX
CYIIISCTBOBAHUS B
aTOMapHOM COCTOSIHUH.
KoBanenTHas cBsi3b Kak
CBsI3b, BO3HUKAIOIIAS 32
cUeT 00pa30BaHUs OOIIUX
SIIEKTPOHHBIX TIap nymem
nepeKpbi8aniusl NeKMpPOHHbIX
opbumaneii. KpaTHOCTh
KOBAJIEHTHOU CBSI3H.
OOMEHHBIH U JOHOPHO-
aKIICTITOPHBIN MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOMW CBSI3U.
DNEeKTPOOTPUIATETLHOCTh
(90). Knaccudukanus
KOBAJIEHTHBIX CBSI3€i: 1O
90 (mossipHas u
HenoJisipHast). Jumnonm.
3aKOH MOCTOSIHCTBA
COCTaBa ISl BEIIECTB
MOJIEKYJIIPHOTO CTPOCHHUS.

OOBSICHITH HHEPTHHIC
CBOMCTBa OJIarOPOIHBIX
razoB 0COOCHHOCTSIMU
CTPOEHUSI UX aTOMa.
XapaxkTepuzoBaTb
KOBAJICHTHYIO CBS3b KaK
CB$I3b, BOSHUKAIOLIYIO 32
cdeT 00pa3oBaHUs 00X
SIIEKTPOHHBIX Hap nymem
nepexpul8anus 1eKmpoHHbIX
opbumasnei.
Knaccuduumponarn
KOBAJICHTHBIC CBSI3H IO
pa3HBIM OCHOBAHHSIM.
YcTaHaBIMBaTh 3aBUCUMOCTD
MEX/1y TUIIOM XUMHYECKOU
CBSI3U, TUIIOM
KPUCTAUIMYECKON PEIIETKH

1 PU3NIECKUMH CBOMCTBAMH
BEIIIECTB.

PervasiTuBHbI€:

1. IInanupoBanue yaeOHOTO
COTPYAHHUYECTBA C YUUTENIEM U
CBEPCTHUKAMU — OTIpe/IeTICHHUE 1EIH,
(yHKIMH y9aCTHUKOB, CIIOCOOOB
B3aUMOJICUCTBUSL.

Ilo3HaBaTeIbHBIE:

1. OBnageHue OCHOBAaMH XMMUYECKOH
TPaMOTHOCTH: CITOCOOHOCTHIO
aHaJII/I3I/Ip0BaTB n O6’BCKTI/IBHO OLCHHUBATH
JKU3HEHHBIE CUTYAIlNH, CBI3aHHBIC C
XHMUEH, HaBBIKAMH 0€30IaCHOr0
oOparreHus ¢ BemecTBaMH,
HCHOHLSyeMBIMI/I B HOBCG):[HCBHOfI JKN3HU.
KoMMyHHKATHBHBIE:

1. YuacTtBOBaTh B KOIIEKTUBHOM
00CyXIeHIH IPo0JIeM, HHTETPUPOBATHCS
B TPYIIITy CBEPCTHUKOB U CTPOUTH
MPOAYKTUBHOE B3aMMO/IEHCTBHE U
COTPYJHHYECTBO CO CBEPCTHUKAMHU U
B3POCIBIMH.

JINYHOCTHBIE:

1. YuuTsIBaTh pa3Hble MHEHUS U
UHTEpEChl U 000CHOBBIBATH
COOCTBEHHYIO MTO3UIIHIO.

HMonHas xumuueckas
CBA3b.

JdemoHcTpanuu.
OO6pasIel MUHEPAJTIOB U
BEIECTB C HOHHBIM
THUIIOM CBSI3H: OKCHJIA

Honbl n nux
Ki1accuuKanus: 1mo
3apsany (AHUOHBI U
KaTHOHBI), TI0 COCTaBY
(TIpoCTHI€ M CIIOKHBIE).
Cxema obpa3zoBaHUs

Xapaxmepuszoeams NOHHYIO
CBSI3b KaK CBSI3b,
BO3HUKAIOIIYIO MyTEeM
OT/Ia4yy WU IprueMa
SIIEKTPOHOB.
Knraccugpuyuposams MOHBI

PeryasiTuBHbIE:

1. CamocrosTensHO aHATTM3UPOBATH
yCIIOBUS

JOCTIDKEHHS LIeJTd HAa OCHOBE yuéTa
BBIJICJICHHBIX YYUTEIIEM OPUEHTUPOB
JeHCTBUS B HOBOM yueOHOM MaTepHase.
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KajlblusA, pa3IMdYHbIX
COJIeU, TBEPABIX
meja049€cu, rajimura,
KaJIbI[MUTA.
https://www.yaklass.
ru/p/himija/89-
klass/stroenie-
veshchestva-18844/-
ionnaia-sviaz-18885

HOHHOMU CBSI3U.
Dopmynvhas eouHuya.
OmuocumenvHocmy
Kraccuguxayuu
XUMUHECKUX ces3ell Ha
UOHHbBIE U KOBALCHMHbBLE
NOsPHbLE.

10 pa3HbIM OCHOBAHUSIM.
Yemanasnusamo
3aBUCUMOCTh MEXKJIy TUIIOM
XUMHYECKOH CBSI3U, TUIIOM
KPUCTAJUTMYECKOH PEIICTKHU U
(uznueckumu cBolicTBaMU
BEIIECTB.

Meranisl U CIIaBEL.
MeTtanaungeckas
XUMHUYECKas CBI3b.
JdemoncTpanum.
Komnnexius MeTaios.
Komiekmnuss croiaBos.

https://resh.edu.ru/subject
[lesson/3493/start/151213
/

https://www.yaklass.
ru/p/himija/89-
klass/stroenie-
veshchestva-18844/-
metallicheskaia-
sviaz-49941

Oo6mue puznueckue
CBOICTBA METAJIJIIOB:
3IIEKTPONPOBOTHOCTb,
MPOYHOCTb,
TETUIOTIPOBOTHOCTb,
METAIIUYECKHHN OJIECK,
MIACTUYHOCTE. Cniaswi
yepnwvle u yeemuwvle. Cmanv,
yyeyn. Jlamyno, bponsa,
Mmenvxuop. Metamnndeckas
CBSI3b. 3asucumocmes
INEKMPONPOBOOHOCMIU
Memanios om
memnepamypbi.

Xapaxkmepuzosamu
METAJUIMYECKYIO CBSI3b KaK
CBSI3b MEXK/Iy aTOM-HOHA- MU
B METaJlyIaX U CIUIaBax
MOCPEACTBOM
0000111ECTBICHHBIX
BaJICHTHBIX DJICKTPOHOB.
OobvscHAMb eMUHYIO
OPUPOAY XUMUUYECKUX
CBsI3CH.

Yemanasnuseame
3aBUCUMOCTb MEX]1y TUIIOM
XUMHUYECKOM CBSA3U, TUIIOM
KPUCTAJUIMUECKOU PELIETKH U
(mznuecknmu cBoricTBAaMHU
BEIIECTB.

IHo3HaBaTeJbHBIE:

1. Co3pnaBaTh 1 IpeoOpPa30BHIBATD
MOJICTIH ¥ CXEMBI JUISl peIIeHUs 3a1ad.
2. O0001IATh MOHATHI —
OCYILECTBIIATH JJOTHYECKYIO
OTIepaLMIO TIepPexXoa OT BUIOBBIX
MIPU3HAKOB K POZOBOMY ITOHATHIO.

KoMMYyHHKATHBHBIE:

1. AnexBaTHO MCIIOJIB30BATh PEUCBBIE
CpPEJICTBA IS PELICHUs Pa3TUYHbIX
KOMMYHHUKAaTUBHBIX 33Ja4; BIaJAETh
YCTHOM U MUCBMEHHOM PEYbI0; CTPOUTH
MOHOJIOTHUECKOE KOHTEKCTHOE
BBICKA3bIBAHUC,

JINYHOCTHBIE:

1. ®opMHUpOBATH IKOJIOTHIECKOE
MBIIUICHUE: YMCHHUE OLICHHUBATL CBOIO
JIESITENIbHOCTD U TIOCTYITKA APYTUX JTFOACH
C TOYKH 3PCHUA COXPAaHCHHUA
OKpY>Karolleu cpeibl.

ArperatHbie
COCTOSTHUSI BEIIIECTBA.
BonopoHnas cBsi3b.
JdemMoHcTpanuu.
Bosronka nona.
Mopenbs MOJISIpHOTO
obobpema
ra3oo0pa3HbIX
BeulecTB. [lonyuenne
" pacrio3HaBaHUE
ra3oB: YTJIEKUCIIOTO
rasa, BOJIopo/a,
KHCJI0POJa, aMMHUAaKa,
Imuiena, ayemuieHda.

ArperaTHble COCTOSIHUS
BEIIlECTBA Ha IIpUMepe
BOJBI. 3aKOH ABOTAIPO.
ITepexonp! BemecTa us
OJTHOTO arperaTHOTro
COCTOSIHUS B IPyTOE.
Banoepsaanvcoso
83aumooeticmsue.
MexMoleKysipHas
BOJIOPO/THAS CBSI3b.
MexaHusm ee
oOpa3oBaHUs Ha IPUMEPE
BOJBI UCHUPHIOE.
CBolicTBa BENIECTB C OTUM
THUIIOM CBS3H.

XapaKkTrepus3oBaThb
0COOEHHOCTH arperaTHoro
COCTOSIHUSI BEIIIECTB

Ha OCHOBE MOJIEKYJISIPHO-
KHHETUYECKUX
MpEeACTaBICHUN.

YcraHaBiuBaTh
MEXKIIPEAMETHBIC CBA3U C
(hu3uKOI Ha 3TOI OCHOBE.
VcTaHnaBiauBaTh
MEXKIIPEAMETHBIC CBA3U C
Omoyorueit Ha OCHOBE
paccMOTpEHHST TPUPOJIBI
BOJIOPOJHOM CBSI3U U €€ POJIU
B OpraHu3alluy )KUBOH

PeryasiTuBHbIe:

1. BHOCUTH HEOOXOAMMBIE KOPPEKTUBHI B
JefcTBHUE MOCIIe €ro 3aBepIICHHs Ha
OCHOBE €Tr0 OIIEHKH M yueTa Xapakrepa
CIIEAHHBIX OLIUOOK.

2. OcymecTBIsSTh KOHCTATHUPYIOMINN 1
MIPEIBOCXUIIAIONINI KOHTPOJIb 110
pe3ynbTaTy U 1o Croco0y NeiCTBHS;
aKTyaJbHBIA KOHTPOJIb Ha YPOBHE
MIPOU3BOJIBHOTO.

3. BeyiBuraTh BepCuM pemeHus
poOJIeMbl, 0CO3HABATH KOHEUHBIN
pe3ybTaT, BEIOUPATh U3 MPEASIOKEHHBIX
1 FICKaTh CaMOCTOSITENILHO CPEJICTBA
JIOCTHKEHUS LEIH.
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AHOMaJIbHBIE CBOMCTBA
BOJIbI, OOYCJIOBJICHHBIC
MEXMOJICKYISIPHOM
BOJIOPOJHOM CBSI3BIO.
Hcnonvzosanue 600wt 6
ObImy u Ha nPouz8oICcmae.
BayTpumonekysipHas
BOJIOpPOJIHAs CBsI3h. Fe
3HAYeHUe 8 OP2anu3ayuUu
CMPYKMYPbl HCUSHEHHO
BAJHCHBIX OP2AHUYECKUX
sewecms.

MaTepuH.

Twumer
KPUCTAILTHIECKNX
peuIeTox.
JdemoHcTpanuu.
Mogenn
KPUCTAINTHIECKAX
PEUIETOK Pa3IMYHBIX
tunoB. ITpumepsl
BEIIECTB C HOHHO,
aTOMHOM,
MOJIEKYJISIPHOMN U
METaJTHYECKOMN
KPUCTAJUTNYCCKUMHU
pelureTkaMu.
JlaGopaTopHble
ONBITHI. 1.
OnpeneneHne CBOUCTB
HEKOTOPBIX BEIISCTB
Ha OCHOBE THIIA
KPUCTAJUIMYECKOMN
peureTku. 2.
O3HaKOMIJICHHUE C
KOJUICKITUCH
TOJTUMEPOB:
aacTMacc u
BOJIOKOH, U U3JIETUN
U3 HUX.
https://resh.edu.ru/subject
/lesson/5581/start/151081

/

Ilounstue o
KPUCTAIUTMYECKHUX
peuierkax. Tunel
KPUCTAITHYSCKHUX
pelIeToK: HOHHas,
MOJIEKYJISIpHAsI, aTOMHas,
MeTaJuThdecKas.
XapakTepHble
(puznaeckne cBoiicTBa
BEIIECTB, 00YCJIOBICHHBIE
TUIIOM KPUCTAJIMYECKOU
peuIeTKH.
[Iporao3upoBanue
CBOMCTB BEIIECTB 110 TUILY
KPUCTAJNIMYECKOUN
peueTky u obpaTHas
3aj1a4ya. AJIoTponus,
00yCJIOBJICHHASI TUIIOM
KpPHUCTAIUIMYECKOU
peuIeTKH.

XapaxmepHuie 6uovl
KPUCMALIUYECKUX PEUEenoK
Memaiunos.

AmopHBIe BemecTna, ux
OMAUNUMENbHBIE CEOUCEA.

Knaccuguyuposamsw
TBEPJbIC BEIIECTBA HA
KPUCTAJUTMYECKUEC U
amopdHEIE.
Yemanasnueamo
3aBHCUMOCTH MEXJy TUIIOM
XUMHUYECKOH CBSI3U, TUIIOM
KPUCTAJLUIMYECKOU PEIIETKU U
(uznueckumu cBoricTBaMHU
BEIIIECTB.

O0vsicHsimb SIBICHUE
AJUTOTPOTIHH.
HUnnrocmpuposams 310
SIBIIEHUE PA3ITNYHBIMHA
pUMepamMH.

Ilo3naBaTeIbHbBIE:

1. ®opmMupoBath yCTOHUMBBINA y4eOHO-
[103HABATEIILHOTO UHTEPEC K HOBBIM
00IIMM crtoco0aM perieHus 3a1a4.

2. ®opMHUPOBATHL YMECHHUS YCTAHABIMBATh
CBSI3U MEXJTy PeaibHO HAOIIOAaeMBbIMU
XUMHYECKUMU SIBJICHUSIMH U MPOLIECCaMH,
MPOUCXOISIIUMUA B MUKPOMHPE,
OOBSICHATH MPUYUHBI MHOTOO0OPa3Us
BEIIECTB, 3aBUCHMOCTE UX CBOMCTB OT
COCTaBa U CTPOCHUS, a TAKXKE
3aBHCHUMOCTbH MTPUMEHEHHS BEIIECTB OT MX
CBOMCTB.

KoMMyHMKATHBHBIE:

1. ApryMeHTHpPOBaTh CBOIO TIO3HIIUIO U
KOOPIMHUPOBATH €€ C

MO3UIMSIMUA TTAPTHEPOB B COTPYIHHUYCCTBE
IpHU BBIPa0OTKE OOIIETO PEIIeHus B
COBMECTHOH JCATEIIHLHOCTH.

2. AeKBaTHO HCIOIH30BATH PEUEBEHIC
CPEJICTBA JIJISl PEIICHUS PAa3JInIHbBIX
KOMMYHHWKATHBHBIX 3a71a4; BIaJIETh
YCTHOH M TUCHMEHHOHN PEYbl0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBAHHE_

JIMYHOCTHBIE:

1. YMeThb OlleHUBATh NPAaBUIHLHOCTh
BBITIOJTHEHUST Y4eOHOH 3a/1a4H,
COOCTBEHHBIE BO3MOXXHOCTH €€ PEIIeHHS.
2.AHaIM3UPOBATh SMOIIMOHAIILHBIC
COCTOSIHUSI, TTOJIyYEHHBIE OT YCICIIHOM
(HEeyCnenH o)

JIeSITENLHOCTH, OLIEHUBATh UX BIMSHUC HA
HACTPOCHHE YeIOBEKa.
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YHucTtble BenlecTBa U
CMECH.
JdemoHcTpanuu.
OO0pa3iibl MUHEPAJIOB U
TOPHBIX TTOPOJ.
OO6pa31bl OYUIIICHHON
caxapo3bl U
HepapUHUPOBAHHOTO
KPHUCTAJTHIECKOTO
caxapa, coJepsKaIiero
MIPUMECH.
Jucmunnayus 600wl
KaK cnocob ouucmku
om npumeceil.
JlabopaTopHbIe
onbIThI. 3. )KecTKOCTh
BOJIbl. Y CTpaHEHUE
’KECTKOCTH BOJHEI. 4.
O3HaKkoOMIJICHHUE C
MUHEPaAITbHBIMHA
BOJIAMU.

https://resh.edu.ru/subject
[lesson/3504/start/151485
/

OTnuame cMeceit oT
XUMHUUYECKUX COCTUHCHUH.
T'omorennsie u
TeTepOreHHbIE CMECH.
MaccoBas u oObeMHast
JI0JTM KOMIIOHEHTA B
CMECH.

IIpumecu. Bnusuue
IIPUMECEN Ha CBOMCTBA
BemiecTB. MaccoBasi u
oOBeMHas JOJIU TPUMECEH.
Knaccugurxayus
XUMUYECKUX 8eujecms no
cmenetuy 4ucnomal.

Haxooums oTiudust cMecei
OT XUMHYECKHUX COEIMHEHU.
Ompaosicams COCTaB cMeceit ¢
OMOIIBIO TTOHSITHS

«IOJSI» MaccoBasi 1
o0BeMHasl.

Ilpousz600ums pacdeTsl ¢
HMCIIOJIb30BAHUEM 3TOIO
HOHATHS.

Yemanasnuseams
3aBHCUMOCTH MEXITY
pa3uuusiMu B PU3HISCKUX
CBOMCTBax KOMIIOHEHTOB
cMecel M cnoco0aMu Ux
pasneneHus.

PervasiTuBHbI€:

1. [InanmpoBaTh CBOW ACHCTBUS B
COOTBETCTBHH C TIOCTABICHHON
3a/1a4eil U yCIOBUSAMU €€ pealln3aliy.
ITo3HaBaTe/bHBIE:

1. OcymecTBasiTh BEIOOP

Hanboee 3(h(HEKTUBHBIX

CIoCcO0OB PEIICHHMS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX

YCIIOBHH.

2. CTpouTh 10Ka3aTeIbCTBA B OTHOIICHUN
BBIIBUHYTHIX THTIOTE3 U
(hopMynpoBaHUe BBIBOIOB.
KoMMyHHKATHBHBIE:

1. CoBepIiieHCTBOBAaTh YMEHUE
JIOTOBAPUBATHCS M MIPUXOIUTH K 00IIEMy
PEIICHHIO B COBMECTHOM JeSITeTbHOCTH.
JIMYHOCTHBIE:

1. ®opMupOBaTH BEIPAKEHHYIO
YCTOHYHBYIO y4eOHO-TI03HABATENBHYIO
MOTHUBAIIHIO YYCHUSI.

JucniepcHbre
CHCTEMBI.
JdemoHncTpanum.
Obpasyvt  pasiuunvlx
OUCNEpPCHbIX — CUCTeM:
IMYILCUU,  CYCHEH3Ul,
asposonu, eeau u 307u.
Tonyuenue KOIOUO-
HO20  pacmeopa  u3
xnopuoa oceneza (Il1).
Koaeynayus
NOJYYEeHHO20 paAcmeopa.
Oggpexm Tunoans.

JlaGopaTopHble ONbITHI.
5. Osnaxomnenue c

[TonsiTve 0 nUCTIEPCHBIX
cucreMax. JlucnepcHas
(daza u nucriepcuoHHAas
cpena. Knaccudukanus
JUCIIEPCHBIX CUCTEM B
3aBHUCUMOCTH OT
arperaTHoro COCTOSIHUSA
IucriepcHoi (asbl 1
JIUCTIEPCUOHHOM Cpebl.
TI'omorennsie u
reTepOoTreHHbIE AUCIIEPCHBIE
CHCTEMBI.
I'pybonucmnepcHrie
CHUCTEMBI: DMYJIbCHH,
CYCIIEH31H, a3PO30JIH; UX

Xapaxmepuzoeamp pa3IndHbIE
THUIIBI JTUCTIEPCHBIX CUCTEM Ha
OCHOBE arperaTHOro COCTOSIHHS
JICTIEPCHOM (ha3bl U
JIUCTIEPCUOHHOM Cpeibl.
Packpvisams ponb pa3muaHbIX
THUIIOB )II/ICHepCHBIX CUCTEM

B )KU3HU MPUPOJIBI B 00IIIECTBA.

PervasitTuBubie:

1. BHocuTh HEOOXOAMMBIE KOPPEKTHBEI B
JIEHCTBHE IIOCJIE €r0 3aBEPILEHUS Ha
OCHOBE €r0 OIICHKM U yueTa XapakTepa
C/I€TaHHBIX OIIUOOK.

2. Ocy1iecTBIsATh KOHCTATHPYIOUINN 1
MIPEIBOCXUIIAIOMNI KOHTPOJIb 110
pe3yabTaTy U 1o crnocoly AeHCTBUS;
aKTyaJbHBIA KOHTPOJIb Ha YPOBHE
MIPOU3BOJIBHOTO.

3. BeiBUraTh BEpCcuM peIeHus
po0JIEMbI, 0CO3HABATH KOHECYHBIN
pe3ynbTaT, BEIOMpATh U3 MPENI0KEHHBIX
1 UCKaTh CAMOCTOSITENILHO CPEICTBA
JOCTUKEHHS LIENH.
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oucnepcHviMuU
cucmemamu.
https://resh.edu.ru/su
bject/lesson/4939/sta
rt/151134/

MPEICTABUTEIN U 3HAUCHHUE.
ToHkoUCTIEpCHBIE
CHCTEMBIL: TN U 30JIH; UX
MIPEACTABUTEIIN M 3HAUCHHE.
Konmougueie cucTeMBI, HX
OTJIMYMS OT UCTHHHBIX
PacTBOPOB.

Odbdexr Tungans. ['emu:
MMUIIEBBIE, KOCMETUYECKUE,
MEIUIMHCKHE,
OHOJIOTHYECKHUE U
MUHEPATBHBIC; KX
HpeI[CTaBI/ITeJII/I N 3HAYCHUC.

IMonyuenue, cobupanue u [IpoBoanTh, HAOIIOAATE U

Ilo3naBaTeIbHbBIE:

1. ®opmupoBaTh YCTONUUBBIN yueOHO-
[T03HABATEIILHOTO UHTEPEC K HOBBIM
00IIMM crtoco0aM perieHus 3a1a4.

2. ®opMHUPOBATHL YMECHHUS YCTAHABIMBATh
CBSI3U MEXJTy PeaibHO HAOIIOAaeMBbIMU
XUMHYECKUMU SIBJICHUSIMH U MPOLIECCaMH,
MPOUCXOISIIUMUA B MUKPOMHPE,
OOBSICHATH MPUYUHBI MHOTOO0OPa3Us
BEILIECTB, 3aBUCUMOCTD X CBOMCTB OT
COCTaBa U CTPOCHHMS, a TAKKE
3aBUCHMOCTDb TIPUMEHEHHSI BEIIECTB OT UX
CBOMCTB.

10 MpakTHyeckas pacrno3HaBaHUE ra30B: ONUCKHIBATh XUMHUYECKUN K OMMYHHKATHBHbE:
padora Ne 1. BOJIOPOJa, KUCIOPOa, AKCIIEPUMEHT I10 :
YIJIEKUCIIOTO Tasa, MOJIyYEHHIO, COOUPAHUIO U 1. AprymeHTHpOBATE CBOIO MOUIIIO H
aMMMaKa, smunend, pacro3HaBaHUIO Ta30B. KOOpAMHHUPOBATE €€ C
ayemunena. MO3UIIMSAMHU [TAPTHEPOB B COTPYIHUIECTBE
MIPH BBIPA0OTKE OOIIET0 PEIICHUs B
11 IloBTOpEeHuUE U O060011aTh MOHATHS «S-OPOUTANTEY, «P-0pOuUTaNLY, «d-0pbumansy, COBMECTHOM JeSITeIbHOCTH.
O606HIGHI/I€ TEM «KOBAJICHTHAsA HCIIOJISApHAasA CBA3b», KKOBAJICHTHAA MOJIIpHAaA 2. AIEKBaTHO UCIOJIb30BaTh peyeBbie
«CTtpoeHnune aTomMa CBSI3b», KMOHHAS CBSA3bY», KBOAOPOHAS CBI3bY, «METAJTHISCKAS CpeJICTBA ISl PEIIEHUs PA3TUUHBIX
u «CTpOeHI/IC CBA3b», KMOHHAasA KpUCTAJJIMYCCKasa pCUICTKa», «KaTOMHas KOMMYHHMKATUBHBIX 3aJa4; BIaJETh
BEILECTBAY, KpUCTAJNIMYCCKAasda pCUICTKA», «KMOJICKYJIApHasA KpUCTaJlJIMYCCKas YCTHOﬁ M IUCbMEHHOU p€UYbIO; CTPOUTH
OJI'OTOBKA K penieTka, «MeTajuIndecKasi KpUuCTaJTMIecKas perieTka. MOHOJIOTHUYECKOE KOHTEKCTHOE
KOHTPOJILHOH paGoTe OrpaHUYHUBATh HOHSITHS «XUMHYECKas CBS3bY, BBICKA3bIBAHUE_
«KPHUCTAJUITNUECKAST PEIISTKA. JINYHOCTHBIE:
12 KonTtpoabnas OnuchIBaTh U XapaKTepPU30BaTh CTPYKTYPY TaOIUIIBI 1. YMeTb OLleHHBATh NIPABHIIHOCTD
padora Ne 1 o «I[lepuonnueckas cucteMa XMMHYECKUX 3JIEMEHTOB BBIIIOJIHEHHS Y4eOHOM 33124,
Temam «CTpoeHue . . MenaeneeBa» (kopotkas popma) [Iporoauts pediiekcuto COOCTBCHHBIC BOSMOXKHOCTH €€ PCILICHHUS.
aroma» u «CTpoeHue COOCTBEHHBIX JIOCTH)KCHUH B MO3HAHUM CTPOCHUS aTOMa U 2. AHAIM3MPOBATH YMOLMOHAIILHBIC
BEILIECTBAY. CTPOCHUS BellleCTBa. AHAJIM3UPOBATH PE3YIbTAaThl KOHTPOJIbHOM COCTOSIHHS, MOJTy4EHHBIC OT YCICIIHOMN
paboTHI ¥ BRICTPAUBATH ITyTH JTOCTHKCHUS KEIaeMOT0 YPOBHS (HeycrenHoit)
YCIIEITHOCTH. JIeATEIbHOCTH, OIICHUBATh UX BIUSHUE HA
HAaCTPOCHHUE YEITOBEKA.
TEMA 3. SJIEKTPOJIMTUYECKAA INCCOIMALIA
13 PacTBopsrI. PactBopsI Kak Onpeoensimb NMOHATHS PeryasTupHbre: .
JleMOHCTpaMH. «pPacTBOPHI» 1. [InanupoBaTh CBOU JICHCTBUS B



https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/

Paznnanas
PacTBOPUMOCTH
BEIIECTB B BOJIE U
WHBIX PACTBOPHUTEIISAX.
H3MeHneHnue okpacku
BEIIECTBA MIPU
repexoie u3
TBEPIOTO COCTOSTHUS
B PacTBOp

(na mpumepe cynbdara

menu (1), xmopuma
koOainbta (11)).

TOMOT€HHBIE CUCTEMBI.
Pacmeopenue kax

Qduzuro- xumuvecku
npoyecc. Posib Bobl B
MpOLECCE PAaCTBOPEHUS
BeecTs. PactBopuMocTh

" Knaccudukarms

BEILIECTB [0 3TOMY

MPU3HAKY: PaCTBOPHUMEIE,
MaJIOpacTBOPUMBIE U
HEPacTBOPUMBIE.

MaccoBas 10715 BeliecTBa

B pacTBOpE.

Monsapnas konyenmpayus euje-

cmea. Omaudue ceolcms pacmeo-
pa om c80LCmM8 YUCmMo20 pacmeo-

pume’s u pacmeopeHHo20 seuye-
cmea. Munepanvhble 60061 KAk
npUpoOHble PACMEOPbI.

«PacTBOPUMOCTD.

Knaccuguyuposams Bemectna no

MPU3HAKY PACTBOPUMOCTH.
Ompasicams COCTaB pacTBOpPA C

MOMOIIbIO MOHSATUN «MaccoBas IO
BC€HICCTBA B paCTBOPCH» U «MOJIAPHAA

KOHYeHnmpayus eeuiecmea .

COOTBETCTBUH C [IOCTaBJICHHOM

3a/1a4eil U yCIOBHSAMH €€ pealn3aliy.
ITo3HaBaTeJIbHbIE:

1. OcymiecTBasTh CpaBHEHHE,
KJIacCU(HUKALNIO, CAMOCTOSTENEHO
BBIOUpAsi OCHOBAHHS U KPUTEPHHU JJIS
YKa3aHHBIX JIOTHYECKUX OIepPaIii.

2. CTpoHTh JIOTHYECKOE pacCyJIeHHUE,
BKJIIOYAIOIIIEE YCTAHOBIIEHUE TPUUNHHO-
CIIEJICTBEHHBIX CBA3EH.
KoMMyHHKATHBHBIE:

1. Pa3BuBaTh yMEHHE IPOJYKTUBHO
paspemats KOH(QIUKTHI HA OCHOBE y4eTa
HWHTEPECOB U MO3ULIMM BCEX €ro
YYaCTHHUKOB.

JIMYHOCTHBIE:

1. ®opMupOBaTH BEIPAKEHHYIO
YCTOMYMBYIO Y4€OHO-TI03HABATEIbHYIO
MOTHBAlIUIO YUYCHUS.
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DJEeKTPOJIUTHI U
HEDJICKTPOJUTHI.
JleMoHCcTpaMn.
O0pa3iibl BEIIESCTB-
AIIEKTPOIUTOB U
HERJIEKTPOJINUTOB.
Hccnenoanune
BIIEKTPUUECKOMI
IPOBOJIUMOCTH
pacTBOpoOB
AIIEKTPOIUTOB B
HEDJIEKTPOIUTOB.
3aBUCHUMOCTH
CTEIeHU
SJIEKTPOIUTHUECKON
JIFCCOIUAIINHU OT
KOHIICHTpAIUU
BEILIECTBA B pAaCTBOPE

[ToHsiTHEe 00 3JIEKTPOJIUTAX
Y HEDJICKTPOIUTAX.
OCHOBHBIE TTOJIOKCHHUS
TEOPUHU
3JIEKTPOITUTUYECKOUN
nucconnanuu. Mexanusm
ouccoyuayuu sewecms.
Onexmporumudeckas
ouccoyuayus Kaxk pesyibmam
euopamayuuy 31eKmpoiumd.
Cmynenuamas ouccoyuayus
anekmpoaumos. CTerneHb
AIEKTPOITUTHUECKON
JIMCCOIIMAITUH.

CunbHble U crabbie
3JIEKTPOINTHI. Y paBHEHUS
IEKTPOJIUTUYECKOMN
pucconyanuu. ITonstue o
cpene pactBopoB (pH
cpeovl).

Onpeoensimb NOHATUS
«IIEKTPOITUTHDY,
«HEBJIEKTPOJIUTHIY,
«INEKTPOITUTHYECKAS
JHUCCOLMALIUS.
Dopmyaupoeams OCHOBHBIE
MIOJIOKEHUS TEOPUHU
3JIEKTPOIUTHYCCKON
JUCCOLMaLUU.
Xapaxkmepuzosamo
CIIOCOOHOCTB AIEKTPOIUTA K
JMCCOLMAlMU Ha OCHOBE
CTEIEHH AJIEKTPOITUTHYECKON
JIUCCOLHALINU.

3anuceleams ypaBHEHUS
SJIEKTPOIUTHUCCKON
JIMCCOLMAINH, 8 MOM YUCLe
u cmynenuamo.

Habawooams u onucwvieams
JIEMOHCTPAIMOHHBIN
XUMHUYCCKUH SKCIIEPUMEHT.

PeryasitTuBHble:

1. BeinBUraTh BEpCUU peLICHUS
POOJIEMBI, 0CO3HABATh KOHEUHBIN
pe3yJIbTaT, BEIOMPATh U3 MPEII0KEHHBIX
Y ICKaTh CAMOCTOSITENILHO CPEJICTBA
JIIOCTHOKEHHS 1IETIN.

2. BHOCUTH HEOOXOIUMBIE KOPPEKTHUBEI B
JIEHCTBHE IIOCJIE €r0 3aBEPILEHUS Ha
OCHOBE €T0 OIIEHKH U yJeTa Xapakrepa
CIIEAHHBIX OLIUOOK.
Ilo3HaBaTeIbHbBIE:

1. YMeTh onpenensiTe BO3MOKHbBIE
HCTOYHUKH HEOOXOAUMBIX CBEACHMIA,
MIPOU3BOAMTh MTOUCK HH(OPMAIUH,
aHAJIU3UPOBATh U OLIEHUBATH €€
JIOCTOBEPHOCTb.

2.00001aTh TOHATHSI —
OCYIIECTBIISATE TOTHIECKYIO

OTIEPAIHIO TIEPEX0/Ia OT BHIOBBIX
MPU3HAKOB K POJOBOMY IOHSTHIO,

OT IIOHSATHA C MEHBIINM

00BEMOM K MOHSTHUIO ¢ OOJIBIIIM
00BEMOM.
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Kucinotsl B cBete
TEOpUH
AJIEKTPOIUTUICCKON
JIUCCOLIMAIINU.
JdemoHcTpanuu.
PaszbaBnenue
KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTHI.
Obyenusanue caxapa u
Yennoo3ul,
KOHYEHMPUPOBAHHOLL
CEepPHOU KUCTIOMOII.
Bszaumooevicmesue
KOHYEHMPUPOBAHHOU U
pazbasienHol a30mHou
KUCTIOMbL € MEOBIO.
Konnekusa
MIPUPOTHBIX
OpPraHUYECKUX
KUCJTIOT.

JlaGopaTopHble ONbITHI.
6. O3HakoMJIEHHE C
KOJJICKIIMEN KHCIIOT.

OmpeneneHne KUCIOT B
CBETE TEOPHUH
AIIEKTPOTUTUUCCKON
nucconanuu. Okpacka
WHINKATOPOB B pacTBOpax
kucnot. O0mue
XUMHUUYECKUE CBOUCTBA
HEOPraHWYeCKHUX U
OpPraHWYeCKHX KHUCIIOT B
CBETE MOJICKYJISIPHBIX U
HOHHBIX TIPEACTABIICHU:
B3aUMOJEHCTBHUE C
MeTaJulaMH, OKCUJIaMH U
TUAPOKCHUIAMHU METAIJIOB,
COJISIMU. Y CJIOBUS
BO3MOYKHOCTHU MTPOTECKAHUS
peakuuii Mexay
AIIEKTPOITUTAMHU.
Cneyughuueckue ceoticmsa
a30mHol,
KOHYEeHMPUPOBAHHOU
CepHoll U MYPABbUHOU
Kuciom.

Xapaxmepuzosamsb KACIOTHI
B CBETE TCOPUU
AIIEKTPOJTUTHUCCKON
IOUCCOIIMAIHH.

Pasnuuamoe oOl1iee,
0COOCHHOC U SJIMHUYHOC B
CBOMCTBAX a30mMHOl,
KOHYEHMPUPOBAHHOU CEPHOU U
MYPAgbUHOL KUCIOT.

Ilposooums, nabaiooamso u
onucvleams XUMUYECKUN
SKCHEPUMEHT C ITOMOIIBIO
POJTHOTO SI3BIKA W SI3bIKA
XUMHH.

KoMMYHHKATHBHBIE:
1.0Oprann3oBbIBaTh U IJIAHUPOBATH
yaeOHoe

COTPYAHHUYECTBO C yUUTEIEM H
CBEPCTHHKAMHU, OTIPENENISATh LIEIH U
(hyHKITMH YIaCTHHUKOB, CITOCOOBI
B3aMMOJCHCTBUS; IJIAHUPOBAThH 00IINE
CHoco0BI paboTHI.

2. BcTynatp B 1uaior, a Takxke
y4acTBOBATh B KOJUIEKTUBHOM
o0cyXieHlH mpo0sieM, y4acTBOBAaTh B
JUCKYCCUU U apryMEHTUPOBATh CBOIO
MTO3ULIUIO.

JInyHOCTHBIE:

1. ®opMHUpOBATH IKOJIOTHIECKOE
MBILIUIEHHE: YMEHHE OLIEHUBAThH CBOIO

JIESTENIbHOCTD U TIOCTYIIKA APYTUX JTIOACH

C TOYKH 3pEHUS COXPAHEHHUS
OKpY>Karolleu cpeibl.

2. ®opMHUPOBATh OTBETCTBEHHOE
OTHOLICHUA K YUCHUIO, TOTOBHOCTH U
CHOCOOHOCTH, 00YUaIOIIUXCs K
CaMOPa3BUTHIO U CaMOOOPa30BaHUIO.
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OcHOBaHUS B CBETE
TEOpUU
AJIEKTPOJIUTUYECKOMN
JIUCCOLIMAIINH.
JdemoHcTpanuu.
Konnekuus menoueit u
CBEXKEITOJIYYEHHBIX
HEPaCTBOPUMBIX
TUAPOKCUIOB
pa3IuYHbIX METAJJIOB.
Peaxknus
HEeWTpann3auuu.
Ilonyuenue
HEpPacTBOPUMOIO
OCHOBAHUS U
pacTBOpEHHUE €ro

B Kuciaote. [lonyuenue
ammuarka

u e2o 3aumooeticmaue
€ X10p08000POAOM
(«OvLm 6e3 ocHAY).
JlaGopaTopHble ONbITHI.
7. [onyuenue u
CBONCTBA
HEPaCTBOPUMBIX
OCHOBaHMUI.

8. O3HakomJiIeHHE

C KOJUIEKIIUEN
OCHOBaHHMU.

OmnpeneneHue OCHOBAaHUU
B CBETE TEOPUU
JIEKTPOJIUTUYECKOHN
nucconuanuu. Okpacka
WHINKATOPOB B pacTBOpax
LIEJIOYEH.
Krnaccudukamms
OCHOBaHMWU MO MPU3HAKAM
pacTBOPUMOCTH B BOJIE,
Hanu4us 8 cocmase
amomog Kuciopood.
OO0mme XUMHYECKUe
CBOMCTBA IICIOYEH,
HEPaCTBOPUMBIX
OCHOBAHUU:
B3aUMOJIEHCTBHUE C
KHCJIOTaMU, KUCIIOTHBIMU
OKCHUJIaMH, COJISIMHU.
Paznoxenue
HEPaCTBOPUMBIX
OCHOBaHM.
Bszaumooeiicmeue wenoueti
C opeaHuyecKumu
coedunenusimu (genonom,
KapOOHOBbLIMU KUCTOMAMUL).
Cesoticmea OecKUCI0poOHbIX
OCHOBAHUU: AMMUAKA U
aMUHO8 8 CPaBHeHU.

XapaxTepuzoBaTh OCHOBAHUS
B CBETE TCOPUU
DJICKTPOJIUTUYECKOM
JIUCCOLMALINU.

Paznuyate oO1iiee,
0COOEHHOE U €IMHUYHOE B
CBOMCTBAaxX TMAPOKCHIOB U
OCCKHUCITIOPOTHBIX
OCHOBaHHH.

[IpoBoauTh, HAOIOIATE U
OIIMCHIBATH XMUMHUYECKUI
AKCTIEPUMEHT C TIOMOIIBIO
POTHOTO SA3BIKA U SI3BIKA
XUMHH.

PervasiTuBHbie:

1. CaMOCTOSITENILHO OCO3HABATH TPUYMHBI
CBOETO yCIeXa WX HeycIexa 1 HaXOJUTh
CIOCOOBI BBIXOJIa U3 CUTyallny HeycIexa.
2. YUUTbCS CAMOCTOSITEIBHO CTaBUTh
HOBBIE yueOHBIC IIeIH U 3a/1a41, CTPOUTH
JKU3HEHHBIE TUIAaHBI BO BpEMEHHON
TIEPCTIEKTHBE.

ITo3HaBaTeabHBIE:

1. CtpouTth NOTHYECKOE paccyKAeHHUE,
BKJIFOUAIOIIEe YCTAHOBJICHNE
MPUYUHHO-CJICICTBEHHBIX CBSI3EH.

2. OCyLIeCTBIIATH PaCIIMPEHHbIN

ITOMCK MH(OPMAIIAU C

UCIOJIb30BaHUEM PECYPCOB OUOIMOTEK

u NHtepHeTa

KoMMyHUKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
U IIO3ULINIO, apT'YMEHTUPOBATE U
KOOPJIUHHUPOBATH €€ C MO3UIIHSIMH
MMapTHEPOB B COTPYTHUYECTBE MPU
BbIpabOTKE OOIIETo pemeHus B
COBMECTHOM JIESITENbHOCTH.
JINYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE IIETIOCTHOE
MHUPOBO33PEHHUE: OCO3HABATH
MOTPeOHOCTh U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCIIE U B
paMKax caMOCTOSITENbHOM JEATENbHOCTU
BHE LIKOJIBIL.
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Conu B cBETE TEOpHUU
3JIIEKTPOJIUTUYECKOMN
JINCCOIHAIIHH.
IToBTOpHBII
HHCTPYKTaX 110
MpaBUIIaM TEXHUKHU
0e3011acHOCTH B
KaOWHEeTe XUMHUU.

JdemoHcTpanuu.
Konneknus conen

Omnpenenenue coneit B
CBETE TCOPHUH
IEKTPOJIUTUYECKOMN
JINCCOITAITHH.
Kmaccudukamnus comeii:
cpeaHHe, KUCbIe,
ocrnoenvie. O0IUE
XUMHYECKUE CBOWCTBA
CoJIeli: B3aUMOJEHUCTBUE C
KHUCJIOTaMH, IIeJI0OYaMHu,
MeTaJIaMU U COJISIMH.

Xapaxmepuzoeams COIIN B
CBETE TEOPUHU
DJIEKTPOJIUTUYECKOM
JYCCOLIMALIAN.

Pasnuuamos oOl1iee,
0COOEHHOE U €IUHUYHOE B
CBOMCTBax

CpeIHUX U KUCIIBIX COJIEM.
Ilposooums, nabarwoams u
onucvLI8ams XUMAYECKUN

PeryiassTuBHbIE:

1. BeyiBuraThs BepcuM pemeHus
poOJIeMbl, 0CO3HABATH KOHEUHBIN
pe3ybTaT, BEIOUPATh U3 MPEAIOKEHHBIX
1 FICKaTh CaMOCTOSITENILHO CPEJICTBA
JIOCTHKEHUS LEIH.

2. Ilpn nimaHupOBaHUY JOCTH)KEHUS
Lejae caMoCTOSTENbHO, TIOJTHO U
aJIeKBaTHO YYUTHIBATh YCIOBUS U
CPEJICTBA UX JTOCTHKEHUS, BBIIETAT
IbTEPHATUBHBIE CTIOCOOBI JOCTIKEHHUS




pa3IMYHON OKPaCKH.
Konmexmus
OMOJIOTUYECKUX
MaTepHaJioB,
cozepKalmnx KapOoHaT
u docdar kanbus.
Konnekuusa
KOHIUTEPCKUX
PBIXJIUTENEN TECTA,
00BsSICHCHHE TTPUHITUTIA
UX JIECHUCTBUS U
JIEMOHCTpAITUS
Ppa3pbIXJIUTEIBLHON
CIOCOOHOCTH.
T"ammenue compl
YKCYCOM.
KauecTBennbie peakumn
Ha KaTUOHBI 1 aHUOHBI.
BriTecnenue meau
JKEJIe30M U3 pacTBOpa
cyasdara meau (11).
ITosnryuenune nonuaa
CBHHIIA U
JIEMOHCTPAIIHS €ro
pacTBOPUMOCTH B
3aBUCHUMOCTH OT
TEMIEepaTyphl pacTBOpa
(Toy4eHne «30J0ThIX
YeIryeK»).
JlaGopaTopHbie
ONBITHI. 9.
O3HaKOMIJICHHE C
KOJUICKITUCH
MPUPOJTHBIX
MUHEPAJIOB,
coeprKamux COJIH.

DIEKTPOXUMUISCKUU PSIIT
HAIPsHKCHUH METaJIOB U
€ro UCII0JIb30BaHUE JIIS
XapaKTePUCTUKU
BOCCTaHOBUTEIIbHBIX
CBOWCTB METAJLIOB.
Cesoticmea Kucivix coetl.
IlpencraBurenu cojerl u
UX 3HA4YCHHUE: KapOoHaT
KaJIbIIHS, oprodocdar
KaJIbITHA.

Kauecmeennvie peaxyuu na
Xnopuo-, cyivham- u
KapOoHam-anu- oHol,
KAMUOH amMMOHUS, KAMUOHbL
aceneza (1) u ocenesa (111).

SKCIICPUMEHT C ITIOMOUIBIO
POAHOTO sAA3bIKA U SA3bIKA
XHUMHHU.

LICJIA U BBIOUPATh HanboJee

3¢ GEeKTUBHBIN COCO0.
ITo3HaBaTe/bHBIE:

1. ®opmupoBaTh YMEHH
BOCIIPUHUMATH, TIepepadaThIBATh
MPEIBABISTE HHPOPMAIIHIO B
CJIOBECHOM, 00pa3HOH, CHMBOJINIECKOM
(hopMmax, aHAIU3UPOBATH U
repepabaTeIBaTh MOTYYEHHYIO
UHGOPMAITUIO B COOTBETCTBUU C
[TOCTaBJICHHBIMH 33/I1a4aMH.

2. CTpouTh JIOTHYECKOE pacCyKIACHHE,
BKJIIOYAIOIIIECE YCTAHOBJICHUE PUYUHHO-
CJIEJICTBEHHBIX CBSI3EH.
KoMMyHHKATHBHBIE:

1. CtpouTh MOHATHBIE JIJIS TAPTHEPa
BbICKa3bIBaHHW, YUUTBIBAOIIUC, YTO
MapTHEp 3HAeT U BUJUT, a 9TO HET.

2. AIEKBaTHO UCIOJIb30BATh

peveBbIe CpeaCTBa s

peIIeHus pa3TUIHbBIX
KOMMYHHKATHBHBIX 33]1a4,

CTPOUTH CIIOKHBIC

MOHOJIOTHYECKUE

BBICKA3bIBAHMS.

JIMYHOCTHBIE;

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOIIIEHUE K YIYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTH K CAMOPa3BUTHIO U
caM000pa30BaHHIO HA OCHOBE MOTHBAIIMH
K 00YYEHUIO U TIO3HAHUIO.
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T'maponus.
JdemMoHcTpanmnu.
Paznuuneie cirydan
rUJIpoJiu3a cojei u
JIEMOHCTpALUs CPEBI
pacTBOpOB C
IIOMOIIBIO

I'unponusz kak oOMeHHOE
B3aUMO/ICHCTBHE BEIIECTB
¢ Bogoii. OOpaTumbIit
TUJIPOJIU3 COJIEN T10
TIEPBOU U nOCAEOYIOWUM
creneHsaM. [ uaponus no

Xapaxmepuzoseams TUIPOIIN3

Kak 0OMEHHOE
B3aHMMO/ICHCTBUE BEIIECTB C
BOJIOM.

3anucvieams ypaBHEHHS
peaxkuuii ruapoIIm3a

PeryasiTuBHbIE:

1.Y4uThIBaTH MPABUJIO B MJIAHUPOBAHHUHU U
KOHTpOJIE CII0c00a PelIeHusl.

2. Beibop Haubosnee 3GHeKTUBHBIX
Croco0O0B peleHwus 3a/1ad.
Ilo3HaBaTeJIbHBIE:

1.Mcnionb30BaTh MOUCK HEOOXOMMOM




WHINKATOPOB Ha
nmpuMepe KapOOHATOB
IIEJI0YHBIX METAJIJIOB,
XJIOpHUa aMMOHWS,
arieraTa aMMOHMUSI.
Ilonyuenue

ayemuneHa

2UOPOAUZOM Kapouoa
Kanoyusl.

JlabopaTopHBbIe ONBITHI.

10. Uctierranme

pacTBOPOB KHUCIIOT,
OCHOBaHUU U coyeu
WHIUKATOPaMH.

11. PaznuyHsie

cllydau THAPOIn3a

coneit. 12. 'maponus
XJIOPHUIOB

U alleTaToB

IIEJIOYHBIX METAJIJIOB
https://resh.edu.ru/subject
[lesson/5912/start/92791/

KaTUOHY U aHUOHY.
HoHHBIC U MOJICKYISIPHEIC
YpaBHEHUS THUPOJIN3A.
Cpena (pH) pacTBOpOB
TUAPOIU3YIOIIUXCS COJICH.
HeobGpaTtumeblii runponns
COJIEH.

Obpamumwiii 2udponu3
Op2anUiecKux coeOuHeHull
Kax 0CHO8a 0OMeHa seuecms
8 JHCUBLIX OP2AHUBMAX.
Obpamumwiii cuoponusz AT
KaK 0CHO8a dHep2emuieckozo
00MeHA 8 HCUBBIX
OpP2AHUBMAX.

pa3IMYHbIX COJIEH.
Paznuuams runponus no
KaTUOHY U aHHUOHY.
Ilpedckazvieamsv peakyuro
Ccpeobl 60OHBIX paCTBOPOB
coJieli, 00pa3oBaHHBIX
CHUJIbHBIM OCHOBaHUEM U
cJ1a00# KHUCII0TOM, C1a0bIM
OCHOBAHHUEM U CUJIbHOM
KHCJIOTOM.

Packpuvisams ponb 00paTIMOTO
TUJIPOJIN3a OPraHUYECKUX
COEJIMHEHUI KaK OCHOBBI
oOMeHa BEIIeCTB B )KUBBIX
opra"m3Max u 00paTUMOro
runponn3a AT® kak 0CHOBBI
SHEPreTHYECKOro 0OMeHa B
JKUBBIX OPTaHU3MaX.
IIposooums, nabarooamo u
ONUCHLIBATNb XUMHYCSCKUT
SKCIIEPUMEHT C TIOMOIIHIO

POAHOTO A3bIKa U SA3bIKAa XUMUH.

uHGOPMAIUH TS BBITIOJIHEHUS Y4SOHBIX
3aJIaHHH.

2. OCyIIEeCTBISATh aHAINU3 00BEKTOB C
BBIIETIEHHUEM CYIIECTBEHHBIX U
HECYIICCTBCHHBIX IPU3HAKOB/
aHAJIM3UPOBATh, CPABHUBATD,
KIaccuPHUITpoBaTh U 0000maTh (GaKTH U
SIBJICHHS.

KoMMYHHKATHBHLIE:

1.YuuTeIBaTh pa3Hblec MHCHHUS U
CTPEMSTCS K KOOPJIAUHAIIUU PA3TUUHBIX
MO3UIIUN B COTPYTHUYECTBE.

2. AexBaTHO, OCO3HAHHO ¥ MPOU3BOIHHO
CTPOUTH PEUEBBIC BHICKA3bIBAHUSI B
YCTHOM U MUCBMEHHOM PEUu.

JIMYHOCTHBIE:

1. YMerh COOTHOCHUTH CBOM IEHCTBUSA C
IJIAHUPYEMBIMHU PE3YJIbTaTaMHU,
OCYILIECTBIISITH KOHTPOJIb CBOEH
JIESITEIIbHOCTU B IIPOLIECCE AOCTHXKEHUS
pe3yJibTara.
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IlpakTH4yeckasi
padora Ne 2.
Peuienue
AKCTIEPUMEHTATbHBIX
3aJ1a4 Ha
UICHTU(PUKAIIHIO
HEOPraHWYEeCKUX H
Op2aHU4ecKux
coedunenutl. Ilpasuna
Th 6 kabuneme xumuu.

ITpoBoauTh, HAOJIFOIATH U OMUCHIBATH XUMUYECCKHUI
AKCTIEPUMEHT JJIsI UACHTU(UKAIINA HEOPTAHUIECKUX U
Op2aHUYeCKUX coeOuHeHuli ¢ TTOMOIIbI0 KaYeCTBEHHBIX PEaKIIHi.

20

Tloemopenue u
0bobwerue memol
«Teopus
INEKMPOTUMUYECKOT
Juccoyuayuuy,
no0020mosKa K
KOHMPOAbHOU pabome.

0Ob606wams 3HaHAS O KIACCU(PUKAIINHA U CBOHCTBAX OCHOBHBIX KJIac-
COB HEOPTaHMYECKUX U OPTaHUYe- CKUX COCIMHEHHUH B CBETE TEOPUU

SHCKTPOHI/ITI/ILIGCKOI\;I JUCCOIIMAIINH.

Yemanasnusame BHYTPUIIPEAMETHBIC CBA3U MCKIAY 0pI‘aHI/IT-IeCKOI\/'I nu

HEOPTaHWYECKON XMMHEH B CBETE 00IIEero, 0COOCHHOTO M €IMHUIHOTO.

PervasitTuBubie:

1. Pediexcus criocoOoB 1 ycIioBHid
JIEUCTBUSA, KOHTPOJIb U OLIEHKA Mpoliecca
U Pe3yJIbTATOB JIEATEIIEHOCTH.
OpueHTanus Ha MOHUMAaHUE IPUIHH
ycrexa B y4eOHOM JeSTeIbHOCTH.
Ilo3HaBaTeJIbHBIE:

1. YueOHO-1103HABATEIbHBIN HHTEPEC K
HOBOMY y4eOHOMY MaTepHaly 1
croco0aM perieHusi HOBOW 4aCTHOM
3a/laum.

KoMMYHUKATHBHBIE:

1.YuuteiBaTh pa3Hble MHEHUS U
($hopMynupoBaTh COOCTBEHHOE MHEHHE
Y TIO3UIIHMIO, aPTyMEHTHPOBATh U
KOOPJIMHUPOBATH €€ ¢ O3UIUSIMU
MapTHEPOB B COTPYTHUYECTBE MPU



https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/

21 Konmponbhas paboma IIposooums pedaeKcuio COGCTBEHHBIX JOCTHKEHUN B O3HAHUH BBIPAGOTKE 0OLIEro pemeHus.

Ne 2 no meme CBOICTB OCHOBHBIX KJIaCCOB HEOP- FAHUYECKUX U OPraHMYeCKUX JIlnaHoCTHbIE:

«Dnexmponumuyeckas COETMHEHHIA B CBETE TEOPHH SMEKTPOIUTHUECKOH ICCOIHAITHL 1. TlpuMeHATH MOMy4YCHHBIC 3HAHUS B

ouccoyuayus. Ananuzuposams pe3yiabTaThl KOHTPOJIBLHOW paOOTHI U BBICTPAUBATh IYTH HOBCCIHEBHOHU JKU3HH.

JOCTIIKEHHS JKeJTAEMOT0 YPOBHSI YCTICIITHOCTH.
TEMA 4. XUMUWYECKUNE PEAKIIUN
22 Knaccudukanus Peaxyuu, uoywue oe3 PeryasTuBHbIe:

Knaccupuyuposamo

XUMHYECKUX U3BMEHeHUs cocmaesa 1. PaGotas 1o miaHy, CBepsiTh CBOH

N XUMHAYECKHE PEaKLNUU 10 .

peakiuii. sewgecmes. Kitaccuukanus JEHCTBHS C LIENBIO U, IPH
Pa3IMYHBIM OCHOBAHUSIM.

JleMOHCTpauu. 10 YUCITY U COCTaBY HEO0OXOIMMOCTH, UCTIPABIISATH OLTHOKH
Paznuuams ocobeHHOCTH

DK30TepPMHUYHOCTh pearupyoumx BemecTB u y CaMOCTOSITEIBHO.

. KJTacCU(UKAIINK PeaKIuii

peakiuu CepHOU MPOJIYKTOB PEaKIUH. . 2.KoppeKTupoBaTh ASSITEIbHOCTS!
B OPraHHYECKO XHUMHH.

KHCJIOTHI C Peakuuu pasinoxeHus, . BHOCHTH U3MEHEHHS B IIPOLIECC C YIETOM
Xapaxmepuzoeams TEILIOBOM %

TUJIPOKCHIIOM HATPHSL. COCIMHCHUS, 3aMCILICHUS BO3HUKIIUX TPYAHOCTEH U OMINOOK;
3P PeKT XUMUIECKUX

DHAOTEPMUYHOCTD 1 oOMeHa B HaMeuaTh CIIOCOObI HX YCTPAHCHHS.

peakuuu JIUMOHHOU
KHCJIOTEI C
TUJIpOKapOoOHATOM
HaATpHSI.
Bzaumooeticmeue
antoMUHUSL C cepoll.
Pasznooicenue
nepMaHeaHama Kaaus.
Bzaumooeiicmseue
Hampus u Kaivyusl ¢
80001I.

Bzaumooeiicmeue
YUHKA C CONAHOU
KUCTOMOIL.
Bzaumooeticmeue
Jicene3a ¢ pacmeopom
cynvpama meou (I1).
Onwvimet,
uLIrOCmpupyrouue npa-
suno bepmonne, —
obpaszosanie ocaoka,
easa unu ciabo2o
99AEKMPONUMAL.

https://resh.edu.ru/subject

/lesson/4938/start/151107

HEOPraHWYECKON XUMUM.
Peaxyuu npucoeounenus,
omujennieHus, 3aMeujeHUs U
usomMepuzayuu 8
OpP2aHUYecKOl XUMUU.
Peaxyuu nonumepuzayuu
KaK 4acmuulil cayyat
Peaxyuil npucoeouHeHusl.
DK30- U 9HJIOTEpPMUYECKHE
peakiuu.
Tepmoxumuueckue
ypaeHenus. Pacuem
KOu4ecmeda meniomaul HO
MePMOXUMUYECKUM
VPAGHEHUSIM.

peakuuii U Ha €ro OCHOBE
pa3nuyark 3K30- U
SHAOTEPMHUYECKUE PEAKIINH.
Ompadsicamsv TEIIOBOU

3 PeKT XUMHUESCKUX pEaKITUH
Ha MUCbME C MTOMOIIIBIO
TEPMOXUMHUYECKUX YPABHEHUH.
1Ipoooums pacdeTsl Ha OCHOBE
TEPMOXHUMHUYECKUX YPAaBHEHHI.
Habrwoams u onuceigamo
JIEMOHCTPAIlMOHHBII
XUMHUYECKUH HKCIIEPHUMEHT.

Ilo3HaBaTeJIbHBIE:

1. ®opmupoBaTh YMEHHUS YCTaHABINBATh
CBSI3U MEXJy peajibHO HAaOI0AaeMbIMU
XUMHYECKAMU SBICHUSAMH U TPOIIECCaMH,
MIPOUCXOSAIIAMA B MUKPOMHUPE,
OO0BACHATH MPUYUHBI MHOTOOOpa3Hs
BEIIIECTB.

2. ®opMupoBaTh YMEHHS 0€301TaCHOTO U
3¢ (HEeKTUBHOTO MCITOIb30BaAHUS
nabopaTopHOro 00OPYAOBAHUSI.
KoMMyHHKATHBHBIE:

1. [InanupoBaTh yueOHOE
COTPYIHUYECTBO C yUUTEIEM U
CBEPCTHUKAMU; BIaJIETh
MOHOJIOTHYECKON U TUATIOTHYECKOM
(hopmMaMu pevr B COOTBETCTBUH C
HOpMaMH POJIHOTO SI3BIKA.
JInyHOCTHBIE:

2. Pa3BuBarh CIOCOOHOCTBH K CAMOOIICHKE
Ha OCHOBE KPUTEPHS yCIIEITHOCTH
yueOHOI AEATEILHOCTH.



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
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Karanns.
JeMoHcTpanuu.
Paznoxenue
IepoKCcHUAa BOAOPOIA
C IIOMOIIBIO
HEOPraHUYEeCKUX
KaTaJM3aToOpoB
(FeCl2, Kl u
MPUPOTHBIX
OOBEKTOB,
coneprKaIux
Karaja3y (chIpoe
MsICO, KapTo(deib).
HUneubuposanue
83auMoO0elicmaus
Jicenesa ¢ CONAHOU
KUCTIOMOU ¢ NOMOWBIO
Yypomponuna.
Konanexyus npooyxmos
NUMAHUS, NOTYYEHHBIX C
NOMOWBIO IHIUMOS.
JlaGopaTopHble
onbIThl. 13. [Tosyuenue
KHCJIOPOJa C
IIOMOIIBIO OKCUJA
mapranna (1V) u
Kamanasvl culpoco
Kapmogens.x

https://www.yaklass.

ru/p/himija/89-
klass/klassifikatciia-
khimicheskikh-
reaktcii-i-
zakonomernosti-ikh-

protekaniia-
212242/skorost-

protekaniia-
khimicheskoi-

Karanuzatopsel. Karanus.

Tomocennwiii u

Zemep02€HHbllj Kamajius.

ITpumepsl
KaTAIUTHYECKUX
IIPOLIECCOB B
MPOMBIIIJICHHOCTH,
TEXHHKE, OBITY.

(DepMeHTI)I U UX OTINYUA

OT HEOPTaHUYECKUX
KaTaJIn3aTOPOB.
ITpumenenue
KaTaJIn3aToOpOB U
bepmeHTOB.

Xapaxmepuzosamo
KaTaIM3aTophl M KaTaIn3 Kak
CroCcOOBI yIIpaBICHHUS
CKOPOCTBHIO XMUMHUYECKOU
peakiuu. Ha ocHoBe
MEXIPEIMETHBIX CBSI3EH C
OouoJiorueH ycmanasiusamo
o01ee, ocoOeHHOE U
eMUHUIHOE 1T (pepMEHTOB
Kak OMOJIOTMYECKUX
KaTajan3aTopoB.
Pacxkpwvieams nx poib

B Opranusalyu )XU3HH Ha
3emiie, a TaK)Ke B MUIIEBOU U
MEIUIIMHCKOMN
MMPOMBITILIEHHOCTH.
Ilposooums, nabarooams u
onuceléamsb XUMUAYECKUN
AKCTIEPUMEHT C TTOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XUMHUNA.

PeryasiTuBHblie:

1. KoppektupoBaTh paboTy 110 X0y
BBITIOJTHCHUS 3aJIaHUsI TIPU YKA3aHUU MY
Ha OIMOKY M3BHE.

2. UnentuduuupoBaTh COOCTBEHHBIE
MPOOJIEMBI U OIPEJIENISITH TJIABHYHO
mpooemMy.

Ilo3HaBaTeIbHBbIE:

1. Onpenensrs NOHATHS, CO3/1aBaTh
00001IIeHHs, yCTaHABIMBATH AHAIOTHH,
KJIACCHU(UIIMPOBATH, CAMOCTOSATEIILHO
BBI6I/IpaTI> OCHOBAaHHUA U KpI/ITCpI/II/I JJIA
KJIaCCU(pUKAINH, yCTaHABINBATD
MIPUYUHHO-CIICJICTBEHHBIE CBS3H.

2. YMeeT BBIITOJIHATH JIOTHYCCKHUEC
JeicTBUS aOCTparupoBaHusi, CPaBHEHMUS,
HaXO0XICHUS OOIINX 3aKOHOMEPHOCTEH,
aHagn3a, CHHTE3a.

3. BHocuth He0OXOAUMEBIE JOIIOJHEHUSI U
KOPPEKTHUBHI B TUIAH U CTIOCO0 TEHCTBUS B
CIy4ae PacXOoXJACHHUS ITaJOHA C
peanbHBIM JIEHCTBUEM U €TI0 IPOLYKTOM.

KoMMYyHUKATHBHBIE:

1. [IpyHIMATh O3HIIUIO coOECceTHUKA,
MOHUMas TIO3UIUIO JIPYTOTo, pa3Inyarh B
€ro peuym: MHeHHUEe (TOUKY 3pEeHHUs),
JIOKa3aTeNIbCTBO (apTyMEHTHI), aKThI;
TUIIOTE3bI, AaKCHOMBI, TEOPHH.

2. JloroBapuBaThCs O PaBUIAX U
BOIIpOcax JJisl 00CyKAEHUS B
COOTBETCTBHH C [TOCTABJICHHOH mepe;]
TpyNIoH 3agadei.

JInyHOCTHBIE:

1. JleMOHCTpUPOBATh HHTEILIEKTYAIbHBIE
¥ TBOPUYECKHE CITOCOOHOCTH,
OTBETCTBEHHOE OTHOILIEHHE K O0YUEHHIO,
MO3HABaTEIbHBIE HHTEPECHl U MOTHBEI,
HarpaBJICHHbIC HA U3yYeHHE TIPEIMETa;



https://resh.edu.ru/subject/lesson/4938/start/151107/
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reaktcii-katalizatory-

287186
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O6parumocTb
XAMHUYECKUX
peakiuii.
Xumnueckoe
paBHOBecHE.
JdemoHcTpanuu.
OObpaTnmble peakiuu
Ha mpuMepe
IMOJIyYCHUsI pOJIaHHIa
xxenesa (1) u
HaOJIIoIeHus 3a
CMEIICHUEM
paBHOBECHS 1O
WHTCHCUBHOCTHU

Oo0patumbie 1
HeoOpaTHUMBbIE pEaKIIUH.
XUMHUYECKOE paBHOBECHUE
U CHOCOOBI €TI0 CMEIEHUS
Ha MMpUMepe NOTydCHUsI
ammuaka. Cunumes
amMmuaxa 6
NPOMbBLUIEHROCNTU.
HOH}ZmMe 06 onmumailbHblx
VCI0BUSAX NPOBEOCHUS
MEXHON02UHECKO2O
npoyecca.

Xapaxmepuszosamuw
COCTOSTHHSI XUMHYECKOTO
paBHOBECHS U CIOCOOBI €ro
CMEIICHUSI.
Ilpeockaszvieamo
HaIpaBJICHUE CMEICHUS
XUMHUYECKOTO PABHOBECHS
Py U3MEHEHNUU YCIOBUHI
poBeaeHust oOpaTuMoit
XHMHUYECKOHN peakLnH.
Apeymenmuposams BEIOOD
ONTHUMAJIbHBIX YCIOBUM
MPOBEICHUS
TEXHOJIOTHYECKOTO

OCO3HAIOT [IEHHOCTb 37I0POBOTO H
6e3omacHoro o0pasa >KU3HH.

2. ®opMuUpOBATH aICKBATHYIO
CaMOOIICHKY, OCO3HAHHOCTb YUCHHUS U
y4eOHOIT MOTHBAIMH, aJICKBaTHOC
pearupoBaHUE Ha TPYTHOCTH.

3. ®opMHUPOBATH KPUTHUECKOE
OTHOIICHHE K HH(OpMAINH 1
U30UPATEIBHOCTD €€ BOCIIPHSTHS,
yBa)kKeHHE K MHPOPMAIMU O YaCTHOM
KM3HU U HH(POPMAIIMOHHBIM PE3yIbTaTaM
JIPYTUX JIIOJEH.
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OKPAacKH IMPOIyKTa
peaxkiuu mpu
U3MEHCHUU
KOHIICHTPAIUU
pearecHTOB U
MPOIYKTOB. Bausinue
memnepamypul u
daslieHus Ha
OUMepU3AYUI OKCUOA

nporiecca.

Habnrooams u onucvlieams
JAEMOHCTPallMOHHBIN
XUMUYECKHUI dKCITEPUMECHT.

azoma (1V).

25 OKuCINUTENBHO- CTeneHb OKUCIICHUS U €€ Xapaxmepuzoeams Peryistunere: .
BOCCTAHOBUTEJILHBIE ornpeneneHue o popmyie OKHCIUTEIbHO- 1. OcymectBsTh KOHCTaTUPYIOLIIH 1
peakuu (OBP). COETMHEHMUS. BOCCTAaHOBHUTEIIHLHBIE [IPENBOCXUIIAIOLIIH KOHTPOJIb 110
JdemoncTrpauum. OKHCIIUTEILHO- peaKkuuu PE3YIBTATy 1 10 crnoco0y nencTBus;
IIpocreiinme BOCCTAHOBHUTEIEHEIE KaK IIPOLIECCHI, TPU KOTOPBIX AKTyaJIbHbIM KOHTPOJIb Ha YPOBHE
OKHCJIMTENBHO- peakuun. OKUCIUTENb U MU3MEHSIOTCS CTENEHU [IPOU3BOJILHOTO.
BOCCTaHOBUTENbHBIE BOCCTAHOBUTEID. OKMCJIEHHUS aTOMOB. Ho3naparenbHble:
peaKuu: OKHCICHHE I Cocmasnsime ypaBHEHHUSI 1. Co3naBaTh 1 IpeoOpa30BHIBATDH
B3aMMO/ICHCTBHE BOCCTAHOBICHILC. OBP MOJIEIH U CXEMBbI JJIs pelIeHHs 3a/1a4.
HUHKA CocraBiieHHe YpaBHCHHI C IIOMOIIBIO METOAa KommyHHKATHEHR1:

C COJIIHOM KUCJIOTOM OKHCJIUTCIBHO- DIIEKTPOHHOTO bastanca. 1. ®opmynupoBaTh COOCTBEHHOEC MHEHHE
noKeiesa ¢ BOCCTaHOBHUTEIbHBIX IIposooums, nabarooame u ¥ TIO3MIIMIO, ApTYMEHTHUPOBATH U
cynedarom menu (11). peaknuii METoa0M onucvleamsb XUMUYECKUH KOODIMHUPOBATH €& C MO3HIHSAMH
JlabopaTopHbie OMBITHI. 9JIEKTPOHHOTO OajiaHca. JKCIIEPUMEHT C ITOMOIILIO HapTHEPOB B COTPYAHHUYECTBE IPU

14. Peaxius POZTHOTO A3bIKA M SI3BIKA BbIpabOTKE OOIIEro pemeHus B
SAMCTICHHA M XHMHH. COBMECTHOM JEeATETbHOCTH

HEACSOM JInyHoCTHBIE:

B pacTBope cyaibpara 1. ®opMupOBaTH IKOJIOTHIECKOE

mea (I1). MBIIIUIEHHE: YMEHHE OLEHUBAThH CBOIO
15. Honyuenue JEATENbHOCTh U MOCTYIKU APYTUX JFOICH
BOZOpoAa C TOYKH 3PEHUsI COXPAHCHHUS
B3aUMOJICHICTBUEM OKpY>Karolleu cpeibl.

KHUCJIOTBI C IITHKOM.

https://resh.edu.ru/subject

/lesson/3523/start/151161

[

26 DJIEeKTPOJINn3. OJIEeKTPOJIN3 PacCTBOPOB U XapakrepuzoBaThb PerynsituBHbie:

JleMoHCTpanuu. pacIIaBoB 3JEKTPOJIUTOB AJIEKTPOJIN3 KaK 1.IIporao3uposatk pe3ynbrar B
Monens Ha IIpUMepe XJI0- pujia OKHUCJIUTEJIBHO- OCHOBHOM yuebHBIX (110 00pasity)
AIIEKTPOJIU3EpA. HATpPUSs. BOCCTaHOBHUTEIbHBIN 3a[laHMH, IIJIAHUPOBATh AJITOPUTM €Iro



https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/

Mopens
3JIEKTPOIU3HOM
BaHHBI JUTS
MOJIyYEHUS
AJTFOMUHUS.

DIEKTPOIUTHIECCKOE
MOJIy4YE€HUE aTIOMUHUSA.
ITpakTnueckoe 3HaueHUE
JJIEKTPOIN3A.
T'anveanonnacmuxa u
2a166aAHOCNECUA.

nporuecc. [IpenckazpiBaTh
KaTOJHbIC U aHOJHbBIC
MPOLIECCHI U OTPa’KaTh UX Ha
MUChMeE JJIs1 pacTjIaBOB U
BOJIHBIX PaCTBOPOB
AIIEKTPOJUTOB. PackpriBaTh
MMPaKTUIECKOE 3HAUCHHUE
DIIEKTPOIH3A.
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OOuue cBoiicTBa
meTtamioB. Koppo3us
METaJIJIOB.
JdemoHcTpanuu.
BzaumoneiicTBue
HaTpUs U CYypPbMBI C
xJyiopoM. ['openue
MarHus u aJJlOMUHUS
B KHCJIOpO/IE.
Bzaumooeticmsue medu
c
KOHYEHMPUPOBAHHIMU
CepHOIL U A30MHOU
KUCIOMAMU.
JleMmoHcTpanuu.
Pe3ynbrarsl
KOPPO3UH METAJIJIOB B
3aBHCHUMOCTH OT
YCJIOBHM €€
NPOTEeKaHUsI

JlaGopaTopHble ONbITHI.
16. O3HaKOMIICHUE C
KOJUTCKITUEH METaJlIOB.

https://resh.edu.ru/subject
/lesson/3479/start/151187
/

[Tonosxenne MeTatioB B
ITepuoauueckoii cucteMe u
0COOEHHOCTH CTPOCHHSI X
ATOMOB U KPUCTAJIIOB;
oOrmue husnyeckue
CBOICTBa METAJIJIOB

(moBTOpEHUE).

OO6mue XUMHUUYECKUE
CBOICTBA METAJIZIOB Kak
BOCCTaHOBHUTCIICH:
B3aMOJICHCTBHUEC C
HeMeTalJIaMHt
(rajmorenamm, cepoit,
KHACJIOPOJIOM),
B3aUMOJICICTBHUE
IIEJIOYHBIX u
IIEJI0YHO3EMEIBLHBIX

METaJIJIOB C BOJOM.
CBoliCTBa, BLITCKAIOIIHE
M3 MOJIOKEHUSI METAJIJIOB B
AIIEKTPOXUMUIECKOM PSITY
HAIPSDKCHUS
(B3amMoeHcTBHE C
pacTBOpamMu KUCIOT

U coJieil), MeTaJIoTepMHUsl.
Obwue cnocobwl nonyuenust
memannos. llonsitue o
KOPPO3HUH METAJIIIOB KAK
OKUCTIUMENbHO-80CCMAHOBU
menvHOM npoyecce.
CriocoOBbl 3alIUThI OT HEe.

Obob6wams 3HaHUS H JICJIaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
MOJIOKEHUS U U3MEHEHUN
CBOMCTB METAJIJIOB B
nepuoax U rpynmax
Ileproanueckoil CUCTEMBI.
Xapaxmepuzosamsb o011IHE
XAMHYECKHE CBOMCTBA
METaJIOB KakK
BOCCTAHOBUTEIICH HAa OCHOBC
CTPOEHHUS UX aTOMOB U
MOJIOKEHUS METaIJIOB B
AIIEKTPOXUMHUYECKOM PSIITY
HaNpsHKECHUSL.

Ilposooums, nabrooams u
onucoLIBaAmMb XUMAYECKUH
SKCIIEPUMEHT C MOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XUMHH.

Xapaxmepuszosamv v
OIKCHIBATH KOPPO3UIO
METAIIOB KAK OKUCIUM eNbHO-
680CCMAHOBUMENBHBIIL NPOYECC U
CIIOCOOBI 3aIUTHI METAIIIOB
OT KOPPO3HUH.

BBITIOJTHCHUSL.

2. COOTHOCHUTBH NTPOMEKYTOUHBIE U
KOHEYHBIE Pe3yNbTaThl CBOCH
JEATENTLHOCTH C LIEJBI0 HIIH C 00pasIoMm,
NPEASIOKEHHBIM YUHTEIIEM.

Ilo3HaBaTe/IbHBIE:

1.IIpuMeHsITh METOABI HH(DOPMAITMOHHOTO
TIOMCKA, JOOBIBAaCT HOBBIC 3HAHMUS, B TOM
YHcIie ¢ TOMOIIBI0 KOMITBIOTEPHBIX
CPEJICTB.

2. BeiOupaet Hanbomnee a3pekTrBHBIC
CIOCOOBI pelieHus 3a]]a4 B 3aBUCUMOCTH
OT KOHKPETHBIX yCIIOBHIA.

KoMMyHUKaTHBHbIE:

1. OpraHu3oBbIBaTh W IUIAHUPOBATH
y4eOHOe COTPYIHHYECTBO C YYUTEIEM H
CBCpPCTHUKAMHU, OMpeacIATh neiaun u
¢dbyHKIIN YYaCTHUKOB, CHOCOO0BI
B3aUMOJICICTBYS; IUIAHWPOBATH OOIINE
CHoco0bI paboTHI.

2. Y4uThIBaTh pa3Hble MHEHHS U
CTPEMUTCS K KOOPJHHAIIMHU PA3THYHbBIX
HO3UIIMI B COTPYIHUYECTBE.

JInyHOCTHBIE:

1.dopmMupoBaTh CaMOyBaXKEHUE U
AMOIUOHAITLHO-TIOJIOKUTEILHOE
OTHOIIICHHUE K ceOe, BUIHB TOTOBHOCTD
OTKPBITO BBIPAXKATh U OTCTAWBATH CBOIO
MO3HIIUI0, KPUTHYHOCTH K CBOUM
MOCTYIIKaM M yMEHHE aJICKBaTHO UX
OLICHUBATb.

2. ®opMupoBaTh TOTOBHOCTH K
nepexoay K caMoo0pa3oBaHUIO

Ha OCHOBE y4eOHO-

[M03HABATEIILHOW MOTHBALIUH, B

TOM YHCJIe TOTOBHOCTH K

BLIOOPY HaIpaBIlICHHS

rpouIbHOr0 00pa3oBaHusl.



https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
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OO61mme cBocTBa
HEMETAaJLIOB.
JdemoHcTpanuu.
BsaumoneiicTeue
HaTPHS U CYPbMBI C
cepoil. ['openue cepsnl,
yrist 1 pocdopa B
KHUCIIOpOJE.
BzanmoaerictBue
XJIOPHOM BOJBI €
pacTBOpOM OpomMua U

XHUMHUYECKHE CBOMCTBA
HEMETAJIOB KakK
OKHCIIUTEJIEH.
BzaumoeiicTBue ¢
MeTaJUlaMy, BOAOPOAOM U
JAPYIrUMU HEMETaJJIaMU.
CBolicTBa HEMETAJUIOB KaK
BOCCTaHOBHUTECIIEH.
BzanmoeiicTtBue ¢
MPOCTHIMU U CIIOKHBIMHU

Xapaxmepuzosams o0IIHIE
XUMHYECKHUE CBOMCTBA
HEMETAIJIOB KaK
OKHCIHUTEJIEN U
BOCCTAaHOBHUTEJEH Ha OCHOBE
CTPOEHUS UX aTOMOB U
MOJIOKEHUS HEMETAIJIOB B
pAny
3JIEKTPOOTPULATEIBHOCTH.

Habnrooams u onucvlieams

PeryasiTuBHbIE:

1. Pa3BuBaTh yMEHUE CAMOCTOSITENILHO
AZICKBATHO OLICHMWBATH IIPaBUIIBHOCThb
BBIIIOJTHCHU S JleﬁCTBPISI 1 BHOCHUTH
HE00XOMMbIE KOPPEKTHUBEI B
HCHIOJIHEHUE KaK 10 XOAY €ro
peau3anuu, Tak U B KOHIIE IEUCTBUA.
Ilo3HaBaTeJIbHBIE:

1. Co3naBath, MPUMEHATH U
peoOpa3oBLIBaTh 3HAKH W CHMBOJIBI,
MOJIEIT M CXEMBI JIJIsl pEIICHUs] YIeOHBIX




HOAUAA KaJIUs
(maTpus).
JlaGopaTopHble ONbITHI.
17. O3HakomiteHHUE C
KOJIJICKIIMEN
HEMETAJJIOB.

BEIIIECTBAMH-
okuciauTenaMu. Oouwas
xXapakmepucmuxa
2a/102€108.

XUMHUYECKHUMN OKCIICPUMEHT C
IOMOIIBIO POAHOTO A3bIKAa U
SA3bIKA XMMUWH.

1 TIO3HABATEILHBIX 3a7a4.
KoMMYHHKATHBHBIE:

1.Bnanets quanorudeckoii peysto,
BBIIIOJIHSISL PA3JINYHBIE POJIU B TpyMIIE,
YMEET COTPYTHUYATh B COBMECTHOM
peueHnn npoOieMsl (3a1a4un).
JIMYHOCTHBIE:

1. [IpuMeHATH IOTyYeHHBIE 3HAHUS B
IIOBCEIHEBHOM JKM3HM.

29 T'enemuyeckas céa3v .
[onsiTue o reHeTUYECKON Xapaxmepuszosamo
Mmedxncdy Kraccamu
CBSI3H U TEHETHYECKOM PsIe. TEHETHYECKYIO CBSI3b MEKIY
HeopeaHudecKux u .
I'enernyeckuii psij MeTaia KJIACCAMH OPraHMYECKUX U
OpeaHuyecKux gewecms. .
u Hemerasuia. OcoOeHHOCTH HEOPTaHWYECKUX COCTMHEHUH U
Lemoncmpayuu.
TeHETHYECKOTO psijia U OTpakaTh €€ Ha MUChME
Ilpaxmuuecroe . .
TeHETHYECKOU CBS3H B C TIOMOIIBI0 0000IICHHOM
ocywecmenenue .
nepex0dos OpPTaHUYECKON XMMHH. 3aIUCH «IETIOYKU TIEPEX0I0BY.
B3aumocss3b Konxpemusuposams Takue
HEOPTaHWYECKUX U [EMOYKN ypaBHEHHUSIMH
OpPraHUYECKUX BEIIICCTB. XUMHUYCCKUX PEAKITHI.
30 T'enemuueckas cés13v
I'enernyeckast CBsI3b MEKIY IIposooums, nabarooamo u
MedHcoy Kraccamu N
KJIACCaM¥ HEOPTaHUYECKUX U ONUCHLIBATb XUMHYCCKUHT
HeopeaHUudecKux u
OpPraHUYECKUX BEIIICCTB. SKCIIEPUMEHT JIJIs
OpeaHuyecKux gewecms. .
MTOJITBEPIKICHHS TeHETUIECKON
CBSI3M MEXJTy KJIacCaMu
HEOPraHUYECKUX U
OpraHMYECKUX BEIICCTB.
31 IloBTOpenue u
O060061maTh 3HaHUS O KIIACCH(PHUKAIIUA U 3aKOHOMEPHOCTSIX
000011eHE TEMBI ~ K
MPOTEKAHUS XUMHUYCCKHUX PEAKI[MI B OPTaHUYECKON U
«XUMHUYECKHUE .
peAKITHID HEOPraHWYeCKOW XUMHUH. Y CTaHABINBATh BHYTPUIIPEIMETHBIE
’ CBSI3M MEXJly OPTaHHUYECKON U HEOPTaHUIECKON XUMHUEH B CBETe
MMOATOTOBKA K
N o011ero, 0COOEHHOTO U €AUHUYHOTIO.
KOHTPOJIBHOU paboTe.
32 WM TOTOBBIN KOHTPOIb .
Ne 3 1O Teme [IpoBoauTh pedIIeKCHI0 COOCTBEHHBIX JOCTHXKEHUN B O3HAHUH
< KJ1accH(UKAIIMUA U 3aKOHOMEPHOCTEH MTPOTEKAHUS XUMUYECKUX
«XHUMUYECKHE < N N
N peaKiuii B OpraHu4YeCKON U HEOPraHUISCKON XUMUH.
peakim». UToroBsii N
TecT AHan3upoBaTh Pe3yJibTaThl KOHTPOJIBLHOH pabOThI U
’ BBICTPAWBATh MyTH JOCTHKCHHUS KEIAeMOT0 YPOBHS
YCICIITHOCTH.
33- N
34 Pemrenne 3amanmnii EI'D

PeryasiTuBHbie

1.KoppekTupoBatb AEATEIEHOCTb:
BHOCUTH U3MEHEHUS B IIPOLECC C YUETOM
BO3HHKILIUX TPYJHOCTEH U OMIUOOK.

2. CocTaBIATh TUTaH OTBETA; pabOTaTh C
TeKCTOM maparpada u ero
KOMIIOHCHTaMH,

3. ®opMynupoBaTh YUeOHYIO 3a/1a4y Ha
OCHOBE COOTHECEHUS TOTO, UTO yXKe
N3BCCTHO y4allluMCs, U TOTO, YTO €IIC HE
W3BECTHO.

Ilo3HaBaTeJdbHbIE

1. YMeTs caMOCTOSATENHHO IIAHUPOBATH
MyTH JTOCTYDKEHUS TIeTieH, B TOM YHCIie
aNbTepHATHUBHEIE, OBIIAJICHUE YMEHUEM
COTIOCTABIIATH IKCIIEPUMEHTATHHBIC U
TeOpeTquCKHe 3HAHUSA C O6T)eKTI/IBHLIMI/I
peanusMu KU3HH.

2. Ucnionb3oBaTh mpuemMsbl paboTHI ¢
nHpopMaIme (IoucK u oToéop
MCTOYHUKOB HEOOXOIMMOM MH(OPMAILIHH,
cucTeMaTu3anus nHPOPMAaIIH).

KoMMYHHKATHBHBbIE

1. Bimazets MOHOJIOTUYECKOM U
JMaNornyeckoil popMamu peun B
COOTBETCTBUH C HOPMAMH POJHOTO
SI3BIKA; BBIPAXKATh CBOU MBICIIH C
JIOCTaTOYHOM TTOJTHOTON U TOYHOCTHIO;
2. ®opMupoBaHUE YMEHHUS CITyIIATh
YYUTEINS, BECTH TUAJIOT C YYUTEIIEM H
JIPYTUMH yUaIIFMHICS.




JINYHOCTHBIE

1. [IposiBNSATH OTBETCTBEHHOE OTHOIICHHE
K 00Y4eHHIO, yBAKUTEIIEHOE OTHOIICHNE
K CTapIIuM M MJIaJIIIINM TOBAPHUIIIAM;
0CO3HAaBaTh IICHHOCThH 3I0POBOTO U
Oe3omacHOro 00pasa JKH3HH._

YMK «Xumusi. ba3oBsliii ypoBenb. 11 kmaccey»

=

© 0 NSOk WD

Xumusi. bazoBsiii ypoBenb. 11 kiacc. YueOnuk (aBtop O. C.'abpuensin). 224 c.
Metoauueckoe nnocodue. bazossiit ypoBeHs. 11 kinacc (aBTopsl: O. C. 'abpuensan, C. A. Cnaakos). 160 c.

Kuura gns yuurens. ba3osslit ypoBensb. 11 kinace (aBTopsl: O. C. 'abpuenss, U. I'. Octpoymos, C. A. Cnankos). 272 c.

PaGouas terpans. bazossrit yposenb. 11 kimacc. (aBTopsr: O. C. I'abpuenss, C. A. Ciagkos). 176 c.

KonTponbHbIie U TipoBepouHbIe padoThl. ba3orklil ypoBenb. 11 knacc (aBropsl: O. C. ['abpuensu u ap.). 224 c.

OO61as xuMus B TecTax, 3ajadax, ynpaxaeHusx. 11 kinacc (aBropsi: O. C. I'abpuensn, U. I'. Octpoymos, A. I'. BBeaenckast). 304 c.
Xumndeckuit skcnepuMeHT B mikoiie. 11 ximace (aBropsr: O. C. I'abpuensa, 1. I'. Octpoymon). 208 c.

TeTpanb 415 OLIGHKH KayecTBa 3HaHUN o XuMuu. bazoBblil ypoBensb. 11 kitace (aBTopsl: O. C. I'abpuensH, A. B. Kynmosa). 112 c.
Xwumusi. bazoBelit ypoBeHb. 11 kinacc. DnekTponHas popma yueOHHUKA.

NudopmanonHsie cpeicTsa

Hurepuer-pecypcesl:

1

http://www.alhimik.ru TTpeacraBieHs! ciaeayroime pyoOpruKu: COBEThl a0UTYPHUCHTY, YUUTEIIO XUMHUH, CIIPABOYHUK (OYCHb OO0JIb- IIast

Mmoa0OpKa TabIUIl U CIPABOYHBIX MaTEpPHANIOB), Becenasi XMMHsI, HOBOCTH, OJIMMMOHUAJIbI, KyHCTKamepa (Macca MHTEPECHBIX UCTOPUYES- CKUX
CBEJICHUN ).

2.

http://www.hij.ru/ )Xypraan «Xumusi ¥ >KM3HB» TOHSITHO M 3a- HUMAaTEIbHO paccKa3blBaeT 000 BCEM MHTEPECHOM, YTO MPOHUCXOIUT B

HayKe U B MUPE, B KOTOPOM MBI )KUBEM.

3.

http://chemistry—chemists.com/index.html DnexkTponHblii kypHaT «XUMHKH M XHMHUS», B KOTOPBIX IPEJCTABICHO MHOXECTBO



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry/

OTBITOB MO XUMHH, 3aHUMATEIIbHON MH(GOPMAIIUH, TO3BOJISIONICH YBJICYb YYSCHUKOB SKCIIEPHUMCEHTAJILHOM 4acThIO IPeaMeTa.

4. http://c-books.narod.ru BceBo3moskHast TuTepaTypa Mo Xvu- MUH.

5. http://www.drofa-ventana.ru M3BecTHoe u3maTelbCTBO yueO- HO#M juTepaTypbl. HOBUHKM Hay4YHO-TIOMYJISIPHBIX M 3aHUMAaTEIIbHBIX
KHUT 10 XUMHHU.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIN MOPTa CO CChUIKAMH Ha 00pa30BaTEIbHBIC CAUTHI IO XUMHH.

7. www.periodictable.ru CoopHuk cTaTeii 0 XUMHYSCKHX dJIEMEH-TaX, HITIOCTPUPOBAHHBIN SKCITEPUMEHT.



http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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