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1. Pabo4asi nporpamMmMa no yueOHoOMy npeaMery «XuMHUsD)

Pabouas nmporpamma o yueOHoOMy npeamery «Xumush» (mpeamMerHas o0aacTb « ECTecTBEHHO-HayUYHBIE ITPEIMETHD)
(anee Taxxke - mporpaMma Mo XMMHUH, Kypc XMMHH, XUMUS1) BKIIFOUAET MOSICHUTEIBHYIO 3allUCKY, COJlep KaHue oOydeHus,
IUTAHUPYEMBIE PE3yJIbTaThl OCBOEHMSI IPOTPAMMBI 110 XUMHUH.

[IporpaMMa 1Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHMs COCTaBJICHA Ha OCHOBE TpPEOOBaHUU K
pe3ysbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUS, MPEACTABICHHBIX B
®I'OC 00O, a taxxe henepanpHO paboyeii MPOrpaMMbl BOCIIUTAHUS.

1.1. IlosicHuTe/IbHASA 3aNIMCKA

Pabouast mporpamMmma no xumuu, peanuszyemas ['ocyqapcTBEHHBIM OIOKETHBIM OOpa30BATEIbHBIM YUYPEXKICHUEM

Kpacnomapckoro kpast «JleTckas MIKoia-MHTEpPHAT UCKYCCTB M Kazaubeil KynbTypbl uM. B.I'. 3axapuenko» (nanee
cooTBeTcTBeHHO — IlIkoyia) HA ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI, COCTaBIEHA B COOTBETCTBUHU C (elepanibHOU
paboueil mporpaMMoll OCHOBHOrO oOIIero oOpa3oBaHUs MO Yy4eOHOMY TmpeaMeTy «Xumus» (0a30BbId YPOBEHB)
(yrBepxknena B coctaBe DOIT OO0 mpukazom MunHHCcTEepcTBa npocBemenus Poccuiickoit deneparuu ot 18.05.2023 Ne
370), B ToMm umnciie TpedboBanusimMu, npeabsasiasieMbiMu @I'OC OO0 k pesynbTaTaM 0CBOCHHUS POTPAMMBI IO XUMUH.

[Iporpamma 1Mo XUMHUW JaeT TMPEACTaBICHUE O IEAX, OOIIEH CTparernd OOydYeHWs, BOCIIMTAHHUS W pPa3BUTHSA
oOyJarommxcss CpeACTBaMU  y4eOHOTO TMpeAMeTa, YCTaHABIMBAEeT O0sA3aTeIbHOE TPEAMETHOE  COACpXKaHHe,
peaycMaTpuBaeT pachpeaesieHne ero mo KjaccaM M CTPYKTYPHpPOBaHHE MO pasjeiiaM M TeMaM MPOrpaMMbl IO XUMHH,
OTpeeNsieT KOMMYCCTBCHHBIC W KAYCCTBEHHBIC XAPAKTEPUCTUKHU COJCPKAHUSA, PEKOMEHIYEMYIO TOCIEI0BATEIHPHOCTD
W3YYCHUS XMUMHH C YIETOM MEKIIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKHA y4eOHOTO TpOoIlecca, BO3PACTHBIX
O0COOEHHOCTEW O00y4arolmuXxcs, OIMpeAeNiseT BO3MOXKHOCTH MpeaMeTa Ui pealu3aluu TpeOoBaHUN K pe3yJbTraTraM
OCBOCHHMsI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TakKe TpeOOBaHUH K
pesynbrataM OOy4YeHHS XMMHUU Ha YPOBHE II€JIe HM3y4eHHs] TPEIMETa W OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEILHOMN
JESATETLHOCTH 00YYaIoIIerocsi 0 OCBOCHUIO yUeOHOTO CO/IepKaHUS.

3HaHWE XUMUU CIY>)KHT OCHOBOW s (DOPMHUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIIETOCS, €r0 MPEACTABICHHUA O
MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO POJb UTPAOT (HOPMHUpPYEMbIE XUMHEH TPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
DHEPrUM U 00 HBOJIOIMHM BEHIECTB B MPUPOJC, O MYTIX PEHICHUS TJIO0ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTUS
YeJIOBEYECTBA - CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBON 1 IKOJIOTUIECKOM O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:



CHOCOOCTBYET peain3alliid BO3MOXKHOCTEH JJI CaMOPa3BUTHUS U (POPMUPOBAHUS KYJIbTYPHl TUYHOCTH, €€ O0IIeH u
(GyHKIHMOHAIBHOM TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOYy4YalolUXCs, HaBBIKOB HUX
CaMOCTOATENbHON y4eOHOM NeATeNbHOCTH, HKCIIEPUMEHTAIbHBIX M HCCIEAO0BATEIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIILJICHHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO B3IUIsA/1a HA €IMHCTBO MPUPO]IbI
U YeJIOBEKa, SBJISIETCS] OTBETCTBEHHBIM 3TArloM B (OPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00yUYarOIIUXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TPUPOIE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHKUe 00y4arOIUXCS.

JlaHHble HampaBjieHUsT B OOy4YEHUHM XHUMHUHU OOECIEUUBAIOTCA CHEUU(PUKON coaepkaHus Y4eOHOTo MpeaMeTa,
KOTOPBIN SIBISETCSA MEJArOrM4ecky aJanTUPOBAHHBIM OTpaX€HHWEM 0a30BOM HAyKM XMMHHM Ha ONPENIEICHHOM 3Tale ee
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOHIEr0 0Opa3oBaHUsI OPUEHTUPOBAH HA OCBOEHUE OOYYAIOIIMMHCS CHUCTEMBI
MEPBOHAYAJIIbHBIX MOHATHI XWUMHHU, OCHOB HEOPraHMYECKOW XHMHU M HEKOTOPBIX OTIEIbHBIX 3HAYUMbBIX MOHSITUI
OpTraHUYECKON XUMUHU.

CtpykTypa coaep:kaHusi IpOrpaMMbl MO0 XUMUU C(OPMUPOBAHA HA OCHOBE CHCTEMHOIO TOJIX0Jla K €€ M3yUYEHUIO.
ConepkaHue CKIaAbIBAETCS M3 CHUCTEMbl TOHSATUA O XUMHYECKOM »BJIEMEHTE M BEIIECTBE M CHCTEMbI HOHSATHUNA O
XUMHUYECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BaHbBI 10 MPUHITUITY MOCIEA0BATEIILHOTO PA3BUTHS 3HAHUM
Ha OCHOBE TEOPETHUYECKHUX MPEACTABICHUIN Pa3HOTO YPOBHS:

1) aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

2) Ilepunoauueckoro 3akoHa [[.. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

3) y4eHHUs O CTPOEHUHU aToOMa U XUMUYECKOU CBA3H;

4) npeacTaBiaeHUI 00 3JIEKTPOIUTHUECKON TUCCOMALIMN BELIECTB B PACTBOPAX.

TeopeTrnyeckue 3HaHUS pPacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TIOJYUYEHHBIX M OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS TOCJIEIOBATENbHO OT OJHOIO YPOBHSI K JIPYroMy, BBINOJHSAS (PYHKIIMU OOBSICHEHHS] M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BOZMOXHOCTEH MPAKTUYECKOT0 MPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BELIECTB.

OcBoeHne 00y4YalOIMMHUCA MPOrpaMMbl [0 XMMHUU HAa YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs CIIOCOOCTBYET
(GOpMHUPOBAHUIO TPEICTABICHUS O XHUMHYECKOW COCTaBIAIONIEH HAYYHOW KapTHHBI MHUpa B JIOTUKE €€ CHCTEeMHOMU
MPUPOJIbI, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM MO3HAaHUS B Hayke. M3yueHne XuMuu NporucXoauT €



NPUBJICYCHUEM 3HAHUM W3 pPaHEe HU3YYEHHBIX YYeOHBIX mpeameToB: «OKpyKawlmuid Mup» (HadaiabHas IOKOJA),
«buomnorus» (5 - 7 knaccel) u «duznkay (7 Kiace).

[Ipu u3yyeHun XUMHH y OOyHArOIIMXCS MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB XMUMHUYECKOM HAyKHh Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOMN JACATEIHHOCTH YEI0BEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJbTYpHI. 3a7aua y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMHUUYECKUX 3HAHUHN - BaKHEUIIUX (PaKTOB,
MOHSTUH, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUN, TOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAYKH,
B MPHUOOLIEHUU K HAyYHBIM METOJAM TO3HAHMS MPU U3YYECHUU BEUIECTB U XUMHUUYECKHX peakuuid, B (HOPMUPOBAHUU U
pPa3BUTHM [IO3HABATENbHBIX YMEHMM M WX NPUMEHEHHUM B YYEOHO-IIO3HABATEIbHOW W y4eOHO-HCCIIE0BATEIBCKON
NEeSATEIbHOCTH, OCBOEHUU MPABUII 0€3011aCHOTO OOpAaIeHHs C BEIIECTBAMU B TOBCEAHEBHON KU3HU.

[Ipu n3y4eHn XMMHUU Ha YPOBHE OCHOBHOT'O O0OIIEro 00pa3oBaHus Ba)KHOE 3HAUYEHUE UMEIOT TAKUE 1EJIH, KaK:

1) dopmupoBaHue HMHTEIUIEKTyalbHO Pa3BUTON JUYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY IPUHATHIO PEIICHUH, CTIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

2) HampaBJIEHHOCTh OOYYEHHUS Ha CHUCTEMaTHYECKOe NPHOOIICHHE OO0ydJarouuxcsi K CaMOCTOATEIbHOU
MO3HABATENILHOMN JIeATeNIbHOCTH, HAYYHBIM METO/IaM MO3HaHUS, (POPMHUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

3) obecrneueHue yCIOBUM, CIOCOOCTBYIOMIUX NPHOOPETCHUIO OOYYArONIMMUCS OMbITa Pa3HOOOpa3HOM
NeSATEIbHOCTH, TIO3HAHUS M CaMOTIO3HAHUS, KITFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIUH), UMEIOIUX YHUBEPCATHLHOE
3HAYEHUE YISl PA3JINYHBIX BUJIOB JCSTEIHHOCTH;

4) dopmupoBanue o00IIeH (YHKIMOHATHPHON W E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM 4YHCIE YMEHHM
OOBSICHATHh U OIEHUBAThH SIBJICHUSI OKPY’KAIOIIETO0 MHPA, UCIIOJIb3Yysl 3HAHUS U OIBIT, MOJyYEHHbIE TIPU U3YyYEHUU XUMUH,
MPUMEHSTh UX MPHU PEIICHUH MPOOJIEM B MTOBCETHEBHOMN KU3HU U TPYIOBOH JEATSILHOCTH,

5) bopmupoBanue y 00ydaromuxcsi TYyMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH XUMUYECKUX 3HAHUH ISt
BBIPAOOTKH SKOJOTMYECKH LIENECO00Pa3HOT0 MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO
310POBbS ¥ OKPYKAIOILIEW ITPUPOTHON CPEIbI;

6) pa3BUTHE MOTHBALUU K OOYYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIO U CAaMOBOCIHMTAHUIO Ha OCHOBE YCBOCHHUS
OOLIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY MNpoGuiIs M HAaNpaBIEHHOCTH JajJbHEHIIEro
oOy4eHuUs.



OO6miee 4KCIIOo 4acoOB, OTBOJAMMBIX B COOTBETCTBUU C Y4eOHBIM TuTaHoM IIIkombl 171 M3ydeHus XUMUW Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, - 136 yacoB (4 yaca oOmieit HefepHON yueOHOM HAarpy3ku B 8-9 kiaccax), mo 68 Jacos
B KaXJ0M KJjiacce (2 Jyaca B HEJIEIO).

2. Cogepxanne 00yueHust

2.1. Conep:xkanue o0yueHus B 8 Kiacce.

[IepBOoHaYaJIbHBIE XUMHUYECKUE TTOHATHS.

[Ipenmer xumuu. Ponp XuMHK B KU3HM 4YelOBEKa. XUMHsS B cHCTeME HayK. Tema u BemectBa. PuU3MUECKHE
CBOMCTBa BellleCTB. ArperatHoe coctosinue Beniects. [loHsITHE 0 MeTOaX MO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.
CnocoOnI pa3aeneHust cMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE IEMEHThI. CUMBOJIBI XUMHUECKUX 3JIEMEHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHHUE.
Xumuyeckas Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKMX JJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BEIIIECTB.
OtHocuTenbHass atomHasi Macca. OTHOCHUTENbHAsE MOJIEKYJsipHass Macca. MaccoBas J0Jisl XUMHYECKOrO 3JEMEHTa B
COECIMHEHUMU.

KonunuectBo BemectBa. Moib. MonsipHas Macca. B3anmMoCBsA3b KOJIMYECTBA, MACChl U YKCIA CTPYKTYPHBIX €IUHHIIL
BelecTBa. PacueTsl mo hopmysnamM XUMHUYECKUX COSTMHEHUH.

@u3NYECKUEe U XMMHUYECKUE SIBIICHUSI. XMMHYECKasl Peaklysl U €€ MPU3HAKU. 3aKOH COXPAHEHHSI MACChl BELIECTB.
Xumnueckue ypaBHeHnus. Kimaccudukanusi XauMAYECKUX peakiuid (COeIMHEHUS, Pa3NIOKEeHHUs, 3aMeleHus, OOMeHa).

XVUMHUYECKHI SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCYI0H, MpaBUiaMu padOoThHI B 1a0OpaTOPUU U MpUEMaMH
oOparieHust ¢ J1abopaTOpHBIM 000PYyIOBaHUEM, M3YYCHHUE M ONMHCAaHHE (PU3UUECKUX CBOMCTB OOpa3llOB HEOPTaHUYCCKHUX
BEILIECTB, HaOMoAcHUE (PuU3MYeCKUX (TUIaBJICHUE BOCKA, TasHHE JIbJla, pPAacCTHUPAHHE caxapa B CTYINKE, KUICHUE H
KOHJICHCAIUsl BOJbI) U XUMHUYECKHX (TOPEHHUE CBEYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE MeJla C
KHUCJIOTOM) SIBJICHUM, HAOIOJCHUE W ONHUCAHUE TMPU3HAKOB MPOTEKAHHS XUMHUUECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHCIOTHI C XJopuaoMm Oapusi, paszioxkenue ruapokcuna meau (Il) npu HarpeBanum,
B3aUMOJIeHCTBUE kee3a ¢ pacTtBopoMm conu meau (Il), uzydenue crnoco6oB pazneneHusi cMeceil (C MOMOIIbI0 MarHuTa,
bunbTpoBaHKEe, BhIIAPUBAHKE, NTUCTHILIALMS, XpoMaTtorpadus), MPOBEICHUE OUYUCTKH MMOBAPEHHOM COJIM, HAOIIOICHUE U
OMMCAHUE PE3YyJbTATOB MPOBEACHUS OMbITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MACChI, CO3IaHUE MOJEJIECH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

Baxueimme npencraBuTeNM HEOPraHMYECKUX BELIECTB.



Bo3nyx - cmeck razoB. CocraB Bo3ayxa. Kucinopon - anemeHT u npoctoe BemecTBo. HaxoxneHue kucioponaa B
npupozae, Quanyeckrue U XUMUYecKue cBoWcTBa (peakuuu ropenus). Oxcuppl. [Ipumenenue kucimopoga. CrocoOsbl
MOJIYYeHHS] KUCJIOpOJia B JJAOOpAaTOpPUM U MPOMBINIIEHHOCTH. KpyroBopot kuciopoaa B npupojae. O30H - auioTporHast
MoauduKaus Kuciaopoaa. TemaoBoi APPEeKT XUMUYECKOM peakluu, TEPMOXUMUYECKUE YpaBHEHUS, OK30- H
SHAOTEPMUYECKUE peakuuu. TOIIMBO: Yrojib W MeETaH. 3arpsi3HEHHE BO3/yXa, YCWIEHHE MapHUKOBOTro 3¢dekTa,
pa3pylLIEHUE 030HOBOTO CIOS.

Bomopon - snemeHT M mpocToe BemiecTBO. HaxoxaeHue Bomopoja B mpupoie, (Ppu3nyeckue U XUMHUYECKUE
CBOICTBA, IPUMEHEHHE, CIIOCOOBI NOJTydeHHs. KucioTsl u comu.

MounsipHblii 00BbeM Ta30B. PacyeTsl 0 XUMUYECKUM YPAaBHEHUSM.

dusnueckne CBOWCTBAa BOAbl. Boma kak pactBoputenb. PactBopbl. HackllieHHBIE M HEHACHIILIEHHBIE PACTBOPHI.
PacTBopumocCTh BeliecTB B Boje. MaccoBasi 40JIsI BEIIECTBA B PACTBOpE. XUMHUECKHE CBOKMCTBA BOJIbI. OcHOBaHUs. Porb
pPacTBOpPOB B NPHUPOAE M B JKU3HM 4eJIOBEKa. KpyroBopoT BOIBI B NPUPOAE. 3arpsA3HEHHUE NMPUPOAHBIX BoA. OXpaHa H
OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus nHeopranndeckux coequHennit. Oxcuanl. Knaccudukanus okcuaos: coiaeodpasyroniue (OCHOBHBIE,
KHUCIIOTHBIE, aM@oTepHble) U HeconeoOpasyroume. HomeHknaTypa okcuaoB. Pu3znyeckue M XHMHUYECKHE CBOMICTBa
okcua0B. [lonydeHue OKCuI0B.

OcnoBanus. Krnaccudukanuss OCHOBaHUM: IIEIOYM W HEPACTBOPUMbBbIE OCHOBaHHS. HoMmeHKiaTypa OCHOBaHHIA.
DU3UYECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHUU. [loydeHre OCHOBaHUU.

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucior. Ousznueckue U XUMUYECKHE CBOMCTBA KHUCIOT. Psif
aktuBHOCTH MeTaiuioB H.H. bekertosa. Ilonyyenue kucior.

Comu. Homenknarypa coneii. ®u3ndeckue 1 XMMAYECKHUE CBOMCTBA cotieil. [lomyuenue conent.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

XAMUYECKHM DKCHEPUMEHT: KAadyEeCTBEHHOE ONPENCIICHUE COAECPKAHUSA KHUCIOPOAAa B BO3JAYXE, ITOIYYEHHE,
coOupaHue, pacro3HaBaHUe U U3YYEHUE CBOMCTB KUCIOPOJ]a, HAOIIOIEHHE B3aUMOJIECUCTBUS BEIIECTB C KHUCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHMSI M MpPEKpalIeHUs TOpeHHs (Mmoxapa), 0O3HAKOMJIEHHE C 00pa3laMu OKCHUIOB M OIMCAaHUE HUX
CBOICTB, MOJIy4eHHE, COOMpaHue, paclo3HaBaHUE U U3yYE€HUE CBOMCTB BOAOPO/ia (TOpEHNUE), B3aUMOIEUCTBHE BOIOPO/IA C
okcugoMm Menu (l1) (BO3MOXXHO HMCIOJIb30BaHUE BHUACOMATEPUATIOB), HAOMIOACHUE OOpPA3I[OB BEIMIECCTB KOJIMYECTBOM |
MOJIb, UCCIIEZIOBAHNE OCOOCHHOCTEH pAacTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C
OMpEeIeICHHOW MacCOBOM J0Jie pacTBOPEHHOTO BEILECTBA, B3AMMOJCICTBUE BOJbI C METAJNIaMH (HATPUEM U KaJIbIIUEM)



(BO3MOYHO HCITOJIH30BAaHUE BUICOMATEPHAIIOB), UCCIICIOBAaHIE 00Pa3I[0OB HEOPTAHMYSCKHUX BEIISCTB Pa3IMUHBIX KJIACCOB,
HaOJIOZICHUE W3MEHEHHUS] OKPacKU MHAMKATOPOB B PAcTBOpPAx KHCIOT W IIEJIo4Yeid, M3ydeHUE B3aUMOJCHCTBHUS OKCHA
meau (1) ¢ pacTBopoM cepHOI KUCIOTHI, KMUCJIOT C METAJJIaMH, PEaKIMi HeWTpanu3aluu, MOJydeHUe HEepPacTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOTO MeTajla JIPYTMM W3 pAacTBOPA COJM, PEUICHHWE SKCIEPUMEHTAJbHBIX 3a7ad IO TEME
«BaxHeiilne KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

[Tepuonuueckuii 3akoH u Ilepronnueckas cucrema xuMudeckux sineMeHTtoB [[.M. MenneneeBa. CTpoeHHE aTOMOB.
Xumuyeckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIINH.

[TepBbie MOMBITKA KJIACCU(DHUKAIINNA XUMHUYECKUX 3JIeMeHTOB. [[oHATHE O TpyImax CXOAHBIX 3JIEMEHTOB (IIIETOYHbBIE
U IIEJOYHO3EMETbHBIE METAILIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT aM(POTEPHBIE OKCUILI U
TUJIPOKCUIBI.

[lepnonmueckuit 3axoH. [lepuonnueckas cucrema xummuueckux 3seMeHToB .M. Menneneesa. Koporkonepnonnas n
nuHHoniepuoaHas ¢opmel [lepuoauyeckoi cucrembl xumuueckux siaeMeHtoB .M. Menpaeneesa. [lepuoasl U rpynimsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crtpoenune aromoB. CoctaB atoMHBIX sfep. M3otombl. OnekTpoHbl. CTpO€HHE B3JIEKTPOHHBIX O0O0JIOYEK aTOMOB
nepBbix 20 xumuueckux sneMeHToB llepuonuueckoit cucrembl [I.M. MenaeneeBa. XapakTepucTHKa XUMHYECKOTO
AJIEMEHTA 1o €ro TTOJIOKECHUIO B [lepunonnueckon CHUCTEME J.N. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUUYECKUX JIEMEHTOB, METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO
rpynmnam u nepuogaM. 3HaueHue llepumonmnueckoro 3akoHa u Ilepuonnueckoil CUCTEMBbl XMMHUYECKUX B3JEMEHTOB IS
pa3BUTHUSA HayKu U npakTuku. .M. MenaeneeB - yueHbIN U rpa)KJaHNH.

Xumnueckasi cBsizb. KoBasieHTHas (TIOJIsipHAsE M HEMOJSIpHAs) CBS3b. ODJIEKTPOOTPHUIATEIHHOCTh XUMHUYECKUX
anemMeHToB. IOHHAas CBA3b.

Crenenb okuciieHuss. OKHUCIUTEIBLHO-BOCCTAHOBUTEbHBIE peakuuu. [Ipomecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
OKHUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUMN IKCIIEPUMEHT: U3y4eHUE 00pa3Il0B BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOJICHCTBUE TUIPOKCHIA
IMHKA C pAacTBOPAMHM KHUCIOT M IIEJOYEH, NPOBEACHHUE OMNbITOB, WJUIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaKIuii (TOpeHHE, PeaKIIUU PA3JIOKEHUS, COSTUHECHUS ).

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YUCHUU XUMUHM B 8 KJ1acCe OCYIIECTBISIETCS YEPE3 UCI0JIb30BAHUE KaK
OOILIMX €CTECTBEHHO-HAYYHbIX TMOHATUN, TaK W TOHSTHM, SBIAIONIMXCS CUCTEMHBIMU IS OTHAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATHUSA: Hay4yHbld (akT, THUIOTe3a, TEOpUs, 3aKOH, aHajiu3, CHHTE3,
KJaccuukanys, nepuoIMyHOCTb, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, U3MEPEHUE, MOJIENb, SBICHHE.

®u3uka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEHUTPOH, MOH, HYKIHJ, W30TOIbI, PAaJUOAKTHBHOCTH, MOJIEKYJIa,
ANEKTPUUECKUI 3apsijl, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEUIECTBA, a3, PU3NYECKUE BEIIMYUHBI, SUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3B€3/1bl, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuHepanabl, TOPHbIE MOPOIbI, MOJIE3HBIE HCKOMAEMbIE, TOIUIMBO, BOIHBIC
PECYPCHL.

2.2. Copnep:xkanue o0yyeHus B 9 Kiacce.

BeniecTBo u xumuyeckas peakiusi.

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema xumudeckux anemeHToB .M. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEpPHOCTM B HW3MEHEHHHM CBOWCTB XUMHUUYECKHUX BJEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kalldsd, KaJlbLHUS U HX
COEIMHEHUI B COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B [leproinueckoil cucteMe U CTpPOEHUEM X aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMUUECKOHN CBSI3U. THUIBI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT THUIIa KPUCTAJUINYECKOU PELIETKHA U BUJIa XUMUYECKOM CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K
Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCAUHEHU, FTEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudpukanus XuMHUYECKUX peakivii Mo pa3InuyHbIM MpU3HAKaM (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEaKIIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, M0 U3MEHEHUIO CTENEHEH OKHUCICHHUS XUMUYECKUX IJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPaBHEHUS.

[Tonsatre 0 ckopocTd XUMHUYECKOW peakuuu. [loHsTHE 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX PEaKIIMIX.
[loHaTHE O TOMOTEHHBIX M TeTepOTeHHBIX peakiusax. [lonstue o karamuze. [loHsATHE O XUMHUYECKOM PABHOBECHH.
dakTOophI, BIUSIONINE HA CKOPOCTh XMMUYECKOM PEaKIMU 1 MOJI0KEHUE XUMUYECKOTO0 PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, dJIEKTPOHHBIA OaJaHC OKUCIUTEIHLHO-BOCCTAHOBUTEILHON PEaKIINH.
CocraBiieHUE YpaBHEHUW OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMA C HCMOJb30BAHUEM METO/A 3JIEKTPOHHOIO
OanaHca.



Teopust PAEKTPOAUTUYECKON AUCCOIUALMM. IDJIEKTPOIUTHI M HEINEKTPOduThl. KaThoHBI, aHMOHBI. MexaHu3Mm
JUCCOIMAIIMM BEIIECTB C pPa3IWYHbIMM BUJAMU XUMHYecKOW cBsi3u. CreneHbp aucconuanuu. CuiibHble W Ciia0ble
AIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. YCIOBUSL MPOTEKAHUs PEaKIMi MOHHOTO OOMEHA, IMOJIHBIE M COKpAICeHHbIE MOHHBIC
ypaBHeHUs1 peakiuii. CBONCTBa KHUCIOT, OCHOBaHMM M COJIEW B CBETE€ NPEJICTaBICHUNA 00 AIEKTPOIUTHUECKOM
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O TMAPOIIU3E COJIEH.

XHWMHUYECKHI 3KCIIEPUMEHT: O3HAKOMIICHHE C MOJECISIMH KPHCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB -
METAJJIOB U HeMeTauioB (rpadura W anMasza), CIOKHBIX BEHIECTB (XJIOpUIA HATPUsi), UCCIEAOBAaHUE 3aBUCHUMOCTU
CKOPOCTH XUMHUYECKOW pEeaKluu OT BO3JACHCTBUS pa3MyHbIX (PaKTOPOB, UCCIEIOBAHKUE JICKTPONPOBOIHOCTH PACTBOPOB
BEILECTB, Mpoliecca JUCCOUUALNNA KUCIOT, HIENI0YE U cosield (BO3MOKHO UCIOJIb30BAaHUE BHIEOMATEPUAIIOB), TPOBEICHHE
OMBITOB, WTIOCTPUPYIOIIUX NPU3HAKH MPOTEKAHUsl PeakUuid MOHHOro oOMeHa (oOpa3oBaHME OcCaliKa, BBIJIEICHHUE rasa,
oOpa3oBaHHE€ BOJbI), OMNBITOB, WIIIOCTPUPYIOIIUX MHPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakiuil (ropeHHue,
pEeaKIuu PasJIokKEHUsI, COCAMHEHHU), PACIIO3HABAHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIUid Ha
VIOHBI, PELICHHUE IKCIIEPUMEHTAJIbHBIX 3a1a4.

Hemeraiuibl u ux coennHeHus .

O6m1as xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTeNeHu OKucieHus. CTpoeHue
1 (puU3MUecKrue CBOMCTBA MPOCTHIX BEIIECTB - TAJIOTCHOB. XUMHYECKHE CBOMCTBA Ha MpPUMEpEe XJIopa (B3aMMOJICHCTBHE C
MeTaJUlaMH, HeMeTalllaMu, Ienodamu). XiopoBogoposd. ConsiHas KHUCIIOTa, XWMHYECKHE CBOMCTBA, TMOJYYCHHE,
IpuMeHeHue. JlelcTBrue XJjiopa U XJIOPOBOAOPOJa Ha OPraHu3M 4YesoBeka. BakHenmue XJOpUAbl U UX HAXOXKJICHUE B
IIPUPOLE.

O6mass xapaktepuctuka sjeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUSI aTOMOB, XapaKTEpHbIC CTENECHU
OKHCJICHUS.

CtrpoeHue u (U3MYECKUE CBOWCTBA MPOCTHIX BEIIECTB - KHUCJIOPOAA U CEpbl. AJUIOTPOMHBIE MOIUDUKAIINU
KHCJIOpOoAa U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOOpOJ, CTpoeHue, (U3MYECKHME U XUMUUYECKHE CBOMCTBA.
OKcubl cepbl Kak MpeAcTaBUTENM KUCIOTHBIX OKCHUIOB. CepHasi KHUCoTa, GU3UYECKUEe U XMMHUUECKHUE CBOMCTBa (0O1ue
KaK TpeACTaBUTEN Kijlacca KHUCIOT U crnenuduueckue). XUMUUECKHUE PEAKIHUM, JIeKaIlUe B OCHOBE IMPOMBIILICHHOTO
criocoba monydeHust cepHoit KUCIOThI. [Ipumenenne. Conu cepHOl KUCIOTHI, Ka4eCTBEHHAs! peakiusl Ha Cyib(haT-uoH.
Haxoxenue cepel U €€ COEAUHEHUN B NPUpoAe. XUMHUUECKOE 3arpsI3HEHUE OKPYXKAIOUIENW CPEAbl COCIUHEHUSIMUA CEPbI
(KUCTIOTHBIE TOXKH, 3arPS3HEHUE BO3TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPAIICHUS.



OO6mrast xapaktepuctuka djeMeHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCIICHH
OKHUCJICHHUSI.

A3oT, pacpocTpaHeHue B pupojie, Puanyeckue u XumMuueckue cBoiictsa. Kpyrosopot azora B npupoje. AMMHAK,
ero ¢u3MuecKrue U XMMHUYECKUE CBOMCTBA, MoidydeHue u npumeHeHue. Con aMMOHUS, UX (PpU3MUYECKHe U XUMUYECKHE
CBOICTBa, mpuMeHeHue. KauecTBeHHast peakiusi Ha MOHBI aMMOHMs. A30THasi KHUCIIOTa, €e MojyuyeHue, pusnyeckue u
XUMHUYECKHE CBOMCTBA (00IIME KaK MPeICTaBUTENS Kilacca KUCIIOT U crenududeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHSI B Ka4ECTBE MHUHEPAJBbHBIX YyAOOpeHH. XMMHUUYECKOE 3arpsi3HEHHUE OKPYXKAIOIIEH Cpellbl COSIUHEHUSIMU a30Ta
(KUCTIOTHBIE TOXKIM, 3arPA3HEHUE BO3/yXa, IOUBBI U BOJOEMOB).

®docdop, awtorponHsie Moaudukanuu gocdopa, dbuzudyeckue U xumuueckue cpoiictBa. Oxcun gocdopa (V) u
dbochopHas kuciora, (HU3NYECKUE U XUMHYECKHUE CBOMCTBa, mnogydyeHue. HMcmonb3oBanue ¢ochatoB B KadyecTBe
MUHEpalbHBIX yAo0OpeHuil. OO6mias xapaktepucTuka 31eMeHTOB |VA-rpynmbel. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYriepoa, amioTponHble MOAU(UKAIMK, PAaCOpPOCTpaHEHUWE B MNpHUpoAe, (PU3MUYECKME M XUMUYECKHE CBOMCTBA.
Ancop6uus. Kpyrosopot yriepoaa B ipupojie. OKcuibl yriepoja, ux Gu3nueckrue 1 XMMUYEeCKUue CBOMCTBA, IEHCTBUE Ha
KMBBIC OPraHWU3MbI, MOJYYCHHE M MPHUMEHEHHE. DKOJOTMYeCKUe MpoOIeMbl, CBS3aHHbIC ¢ okcuaoMm yriepoaa (1V),
rurnoTes3a riao00ambHOTO MOTEIUICHUS KiIuMaTa, MapHUKOBBIA d(D(eKkT. YToapHas KHCIOTa M €€ CONU, UX (pusnyeckue u
XUMUYECKHE CBOWMCTBa, TOJydeHHe M TpuMmeHeHue. KauecTBeHHas peakius Ha KapOoHAT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHUYECKHX BEHIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, dTaH, JTHUJICH,
alleTWJICH, JTAHOJI, TJIMIEPUH, YKCYCHasi Kuciorta). [IpupoaHble MCTOYHUKH YTIJIEBOJIOPOJOB (Yrojib, MPUPOJHBIA Ta3,
He(Th), MPOIYKTHI UX NepepadOoTKH (OCH3MH), UX POJIb B OBITY U MPOMBIITICHHOCTH.

[loHsiTHe O OMOJOTMYECKH BaXKHBIX BEIIECTBAaX: MXHUpax, OelKax, YIJeBOJaX M HX POJM B YKU3HHM YEJIOBEKa.
MartepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTaHUYECKUX COCTUHEHUN.

Kpemnuii, ero pusznueckue u XuMU4eCKUe CBOMCTBA, MOJydYeHUE U TpuMeHeHne. CoeTMHEHUsI KPEMHUS B IPUPOJIE.
O6mue mnpencrabienuss 06 oxcune kpemuus (IV) um kpemuueBoit kuciore. CUIMKaThl, UX MCIOJb30BaHUE B OBITY,
MEJUIMHE, TPOMBIIIEHHOCTH. BajkHelne cTpouTenbHble MaTepHUalibl: KepaMuKa, CTEKJI0, IEMEHT, OE€TOH, KeJIe300€TOH.
[TpoGnembl 6€301MacHOTO UCIOIB30BAHUS CTPOUTETHLHBIX MaTEPHAIOB B IIOBCETHEBHOW KU3HH.

XVMHYECKHN OSKCIEPUMEHT: H3ydyeHHe oOOpas3loB HEOPraHWUYECKHX BEIIECTB, CBOMCTB COJISHONW KHCIIOTHI,
MPOBEICHNE KAaUYE€CTBEHHBIX PEAKIMI Ha XJIOPHUA-UOHBI M HAOJIOJEHUE TPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTPAKAIOIIIE



bu3YecKne W XUMUYECKHE CBOWMCTBA TAJOTCHOB M WX COCAMHEHUHN (BO3MOXHO WCIOJB30BaHUE BHUICOMATEPHAIIOB),
O3HAKOMJIEHUE ¢ 00pa3iamMu XJIOPHUIOB (TAJIOT€HUIOB), 03HAKOMIIEHHE ¢ 00pa3aMu Cephl U €€ COCTMHEHUSIMHU (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEpUaIOB), HAOIIOIeHNE TIpoliecca OOYIJIMBaHUsSl caxapa MoJ JEHCTBUEM KOHIIEHTPUPOBAHHOU
CEpHOM KHCIJIOTBI, U3yYEHNE XUMUYECKUX CBONCTB pa30aBJIEHHON CEpHON KHCIIOTHI, IPOBEACHUE KAYECTBEHHON peakiuu
Ha cyib(aT-uOH U HAOIIOJACHUE MTPU3HAKa €€ MPOTEKaHUsl, 03HAKOMIICHHE C (PU3UUYECKUMU CBOMCTBaMHU a30Ta, ¢ocdopa u
UX COEQUHEHUN (BO3MOXKHO HCIIOIB30BaHUE BHJIEOMATEpHANIOB), oOpasllaMu a30THBIX U (pochopHBIX ynoOpeHuit,
noJiyueHue, coOupaHue, pacrno3HaBaHWE W M3YyUYCHHUE CBOICTB aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX pPEaKIMi Ha HOH
aMMOHUS U (ochaT-uoH M U3YUYCHHE MPU3HAKOB WX TMPOTEKAHMS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOU KUCJIOTHI
C Meabplo (BO3MOXKHO HCIIOJIb30BAaHUE BHUJECOMATEPHUAJIOB), HU3YyUYECHHE MOJIeNied KPUCTAIMYECKUX PEIIETOK ajiMasa,
rpadura, QymwiepeHa, O3HAKOMJICHHE C MPOIECCOM aJCOpOIMHU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTA3a, MOJy4YeHUE, COOMpaHUEe, pacllO3HABAaHUE U U3YUYCHUE CBOMCTB YTJIEKUCIIOTO ras3a, MpOBE/ICHHE
KAueCTBEHHBIX peaklMii Ha KapOOHAT W CHUJIMKAT-MOHBI M U3YYEHUE MPU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIMKATHON MPOMBIIIJIEHHOCTH, PENIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BakHele HeMeTauIbl U
UX COCIMHEHUsD». MeTaibl U X COEUHEHHUS.

OO6miast xapakTepUCTUKA XUMUYECKHUX SJEMEHTOB - METAJUIOB Ha OCHOBAHMM WX ToJiokeHus B Ilepuommueckoit
cucrteme xumuueckux snemeHToB [[.M. MeHneneeBa u crpoeHust atomoB. CTpoeHHne MeTauioB. MeTramnieckasi CBI3b U
METAJJIMYECKas] KpUCTAIIMYECKas peNIeTKa. OJJIEKTPOXUMUYECKUN PsAJ HaNpsHKeHW MeTauioB. (Pu3nuecKkue Hu
XUMUYECKHE CBOMCTBAa MeTayioB. OOmue crnocoObl moiaydeHus MetauioB. [loHATHE O KOpPpO3UM METaUIOB, OCHOBHBIC
CrocOOBI 3alUThl UX OT Koppo3uu. CmiaBbl (CTaib, YyTryH, AIOPATIOMUHUN, OpOH3a) U HUX TPUMEHEHUE B OBITY U
npoMbllieHHOCTH. [llenounbie mertamnel: mosoxenue B Ilepuoamyeckon cucrteMe XuMHYECKUX 3ieMeHToB JI.I.
MeHieneeBa, CTpOCHHE UX aTOMOB, HAXO0XKJICHHUE B Npupojae. Puznueckue U XMMUYECKUEe CBOMCTBA (Ha MMpUMEpe HATpUsl U
kayiusi). OKCHUJIBI U TUAPOKCHUABI HATPUS U Kaus. [[puMeHeHue MeTOYHbIX METAIVIOB U UX COEUHEHUM.

[[lenouyHO3eMeENBHBIE METAJUIBI MATHUM M KaJIBLUN: TTOJ0KeHUE B [lepnoandyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
.. MenpneneeBa, CTpOEHUE HMX aTOMOB, HaxoxAcHHUE B mnpupone. Duzmueckne M XUMHUYECKUE CBOWCTBA MArHus W
KaJibIusl. BakHelmme coeiuHeHrs Kaablys (OKCUI, THIPOKCU/I, COJI). JKECTKOCTh BOJIBI M CIIOCOOKI €€ YCTPaHEHUS.

AnroMuHui: nosioxkenue B Ilepuoanueckoit cucreme xumuueckux snnemeHtoB .M. MenneneeBa, ctpoeHue aroma,
HaxOoXJeHue B npupojie. Pu3ndeckue 1 XUMUIECKHUE CBOMCTBA AMFOMUHUA. AM(POTEpHBIE CBONCTBA OKCHJIA U TUPOKCHUIA
ATIOMUHUSL.



Keneso: nonoxenue B llepmonnueckoin cucreme xmmuueckux 3nemeHToB J[.MI. MenneneeBa, ctpoeHue aroma,
HaxoXJeHue B npupoje. Ou3nueckue M XUMUYECKUE CBOMCTBa kene3a. Okcunbl, TUIpokcuabl u conu xeneza (1) u
xkenesa (111), ux cocra, cBOMCTBA U MOTyUYEHHE.

XVWMHMUYECKUI SKCHEPUMEHT: O03HAKOMIIEHHE C 00pa3laMy METaJIOB M CIUIaBOB, MX (U3MUYECKUMHU CBOMCTBaMH,
U3yYeHUE pe3yJbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO MCIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICUCTBUS OKCHUJA KajbllUs W HATPUs C BOAOM (BO3MOXHO HCIIOJIB30BAaHHWE BHJIEOMATEPHANIOB), MCCIIEIOBAHUE
CBOMCTB JKECTKOM BOJIbI, IMpOIECCAa TOPEHUsl >Keje3a B KUCIOopoie (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAaKIMi HAa MOHBI (MarHus, KajablLUs, alFOMHHMS, LMHKa, xene3a (1) u xenmesa
(1), memu (Il), HaOIOZACHWE W ONMHUCAHHWE IPOIECCOB OKPAIMBAHWSA IUIAMEHH HOHAMHU HATPHS, Kadusd M KaJIbIUs
(BO3MOXXHO HCIIOJIB30BAaHUE BHJIEOMATEpPUANIOB), HcCcIeAoBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHIA AIIOMUHUA U
TUAPOKCHJIA IMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a/a4 10 TeMe «BakHeille MeTaibl U UX COSTUHEHUS.

XHAMUS 1 OKPYKAIOIasi Cpena.

BemectBa u marepuaibl B MOBCETHEBHOM JKU3HU 4eloBeKa. be3onacHoe MCnosib30BaHUE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBas moMoIb Npyu XUMUYECKUX 0KOTaX U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYKarolllel cpeabl (MpeaenapHas JoImycTuMasi KoHIeHTpauus Bemects (nanee - [1/1K).
Posib XMHM B peIEHUH SKOJIOTHYECKUX MPOOIIEM.

XUMUYECKUI JKCHEPUMEHT: H3y4YeHHE 00pa3lloB MaTepuajoB (CTEKJIO, CIJIaBbl METaUIOB, MOJUMEpPHBIE
MaTepHuabl).

MexnpeaMeTHbIe€ CBS3H.

Peanu3anms MeXnpeaMeTHBIX CBSI3€l MPU U3yYEHUH XUMHH B 9 Kiacce OCYLIECTBISETCS Ye€pPe3 UCIOJIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYYHbIX IOHATUNA, TaK W TMOHATHM, SBISIOMIMXCA CUCTEMHBIMU JI OTHEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 IIKJIA.

OOmue ecTecCTBEHHO-HAy4YHbIE TMOHATHA: Hay4Hbld (akT, THUIOTE3a, 3aKOH, TEOpHs, aHajiu3, CHHTE3,
KJaccu(ukanus, TMepUuoANYHOCTh, HAOMIOAEHUE, OKCIEPUMEHT, MOJECIMPOBAHUE, H3MEPEHUE, MOJEeIb, SIBJICHHE,
MAapHUKOBBIN 3P (HEKT, TEXHOJIOTHSI, MATEPUAJIBL.

@duzuka: marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, HU30TOIbI, PaJIUOAKTUBHOCTH, MOJIEKYJA,
AIIEKTPUYECKUI 3apsij, MPOBOJIHUKHU, MOJTYIPOBOJAHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEILEeCTBA, T'a3, pPacTBOp, PAaCTBOPUMOCTb, KPHUCTaNIMYECKash pPEIIeTKa, CIUIaBbl, (PU3NYECKUE BEIMYUHBI,
€AMHUIIBI U3MEPEHMSI, KOCMHUYECKOE IMPOCTPAHCTBO, IIAHETHI, 3Be3/bl, COHILE.



buonorus: Qorocunres, asixanue, Ouocdepa, HSKOCUCTEMa, MHUHEPATbHBIE YIOOpPEHUS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHbIE MOPOJbI, IMOJIE3HBIE HCKOMAEMbIE, TOIUIMBO, BOIHbBIE
PECYpPCBHI.

3. [InanupyemMble pe3yJibTaThbl 0CBOCHHS IPOrPaMMBbl 110 XMMHMHU HA YPOBHE OCHOBHOTI'0 00111ero 00pa3oBaHms.

W3ydyeHne XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsl HAIPaBICHO Ha JIOCTH)KEHUE OOyYarolUMHUCA
JUYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX PE3YIbTATOB OCBOCHUS yUEOHOTO MPEAMETA.

3.1. JIn4yHOCTHBIE Pe3yIbTAThI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMbl OCHOBHOT'O OOILET0 00pa3oBaHUs JOCTUIAIOTCS B XOJ€ OOy4YEeHHs
XUMUU B €IUHCTBE Y4eOHOM M BOCHUTATENbHOW JEATEIBHOCTH B COOTBETCTBHHM C TPAJULUOHHBIMU POCCHUICKUMU
COLIMOKYJIbTYPHBIMU U JIyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMH, NPUHATBIMH B OOLIECTBE MpaBWJIAaMU M HOpPMaMu
IOBEJICHUS U CIIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALUU 00yYarOIIUXCS.

JIMYHOCTHBIE pe3yJabTaThl OTPAXKAIOT TOTOBHOCTh 00YYaOIIUXCS

PYKOBOJICTBOBATBCSl CHCTEMOM IMO3UTHBHBIX LIECHHOCTHBIX OPUEHTALMl U PACUIMPEHHE OIbITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTproTHYECKOro BOCIIUTAHUS:

LEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIJIEIUIO, TOHUMAHHUS
3HAYCHUs] XMMHUYECKON HayKu B >KM3HH COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh AOCTOBEPHON MHpOpMaluei o
NEPEIOBBIX JOCTHKEHHUSIX U OTKPBITUAX MUPOBOM U OT€YECTBEHHON XMMMHU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00
yCTpOICTBE MUpa U OOILECTBA;

2) rpaskJJaHCKOT'O0 BOCIIUTAHHUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax W NpaBWiIaX MEXIMYHOCTHBIX OTHOLIEHUH B  KOJUJIEKTHBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJE3HOM, y4eOHO-MCCIEeI0BAaTEIbCKOM, TBOPUYECKON W IPYrux
BUJIaX JESATENbHOCTH, TOTOBHOCTHM K pa3HOOOPAa3HOM COBMECTHOM JI€ATEbHOCTH TP BBIIOJHEHUH YYEOHBIX,
MO3HABATENIbHBIX 33]1a4, BBINOJHEHUH XHMHUYECKHX DSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMONOHUMAHHIO U B3aMMOIIOMOIIIM B TIPOLIecCe 3TOM YUeOHOM eSITeIbHOCTH, TOTOBHOCTH OLIEHHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBAapHILEH C MO3WLUMK HPABCTBEHHBIX M IPABOBBIX HOPM C YYE€TOM OCO3HAHUS IOCIIEICTBHA
MOCTYIIKOB.

3) LEHHOCTH HAYYHOTO NO3HAHUSA:



MHUPOBO33PCHYCCKHX HpeI[CTaBJ'IeHI/Iﬁ O BCIICCTBC U XUMHUUYECKOMN pc€aKuuu, COOTBCTCTBYIOIIUX COBPCMCHHOMY
YPOBHIO PA3BUTHUA HAYKH U COCTABJIANOIINUX OCHOBY IJISA IIOHUMAHHUA CYHNIHOCTHU HaquOﬁ KapTUHBI MHpPA, HpeI[CTaBJIeHI/Iﬁ
00 OCHOBHBIX 3aKOHOMCPHOCTAX PA3BUTHA IMPUPOAbI, B3AUMOCBA3AX YCJIOBCKA C HpHpOIIHOﬁ CpCﬂOﬁ, 0 pOJIn XUMHUHU B

IIO3HaHNH OTHUX SaKOHOMepHOCTCﬁ;
IMIO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha ITOJYYCHHC HOBBIX 3HAaHMU 1O XUMHU, H€O6XOIII/IMI>IX JIIA 00BICHECHUS
Ha6JIIO,Z[aeMLIX IMponccCoB )41 HBHCHHﬁ;

NO03HABATEJIbHOM, MH(OPMALMOHHONW M YUTATEJIbCKON KYJIbTYPBl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIBHOW PabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypoOil, JOCTYNMHBIMH TEXHMYECKUMHU CpPEACTBAMH HH(GOPMALMOHHBIX
TEXHOJIOTHI;

UHTEpeca K 00y4eHHUIO M MO3HAHUIO, JTI0003HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMO00pa30BaHMIO, IPOEKTHON U
UCCJIEI0BATENBCKON JEATENBHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPaBICHHOCTU U YPOBHS 00YUYEHUS B JaIbHEHIIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBB:

OCO3HaHUS IEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 30pPOBBIA 00pa3
KU3HU, OCO3HAHUS IMOCIEACTBUI M HENPUSATUS BPEAHBIX MPUBBIUEK (YMOTPEOJIEHUs alIKOTrojs, HAPKOTHUKOB, KypeHus),
HEOOXOJMMOCTU COOIOACHUS MpaBUil 0€30aCHOCTU IpU OOpallleHUH ¢ XMMHUYECKHMHU BEIIECTBAMU B OBITY U pPEalIbHOM
KU3HU;

5) TpyZ1I0BOTO BOCTIUTAHMUS:

MHTepeca K MPaKTUYECKOMY M3YyUEHHUIO Mpodeccuil U TpyJa pa3InyHOro pojia, YBAKEHUE K TPYILy U pe3yibTaraM
TPYAOBON NEATEIBHOCTH, B TOM YHCIIE HA OCHOBE NPHUMEHEHUs MPEIMETHBIX 3HAHUW MO XMMHUHU, OCO3HAHHOIO BhIOOpa
WHIMBUIYAJIbHON TPAaeKTOPUM MPOJOJKEHUSI 00pa30BaHUSl C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi mpodeCcCHOHaIbHON ESTENbHOCTH U Pa3BUTHS HEOOXOIUMBIX
YMEHH, TOTOBHOCTh aIallTUPOBATHCS B MPO(ECCUOHAIBHOM Cpee;

6) PKOJIOTMYECKOTI0 BOCTTUTAHUS

HKOJIOTMYECKH II€TIECO00pPa3HOTO OTHOIICHHWS K TMPHUPOAE KaK MCTOYHHMKY JKM3HM Ha 3emiie, OCHOBE ee
CYIIICCTBOBAaHHMS, TMOHUMAHHUS I[EHHOCTH 3JI0POBOTO W 0e30macHOro obOpasza >KW3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K
COOCTBEHHOMY (DM3MYECKOMY W TICHXHYECKOMY 3I0pPOBBIO, OCO3HAHUSI IIEHHOCTH COONIOJCHUS TPaBUI O€30MacHOTO
NOBE/ICHHUs TPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUSIX, YTPOKAIOLUINX 30OPOBBIO U )KU3HU JIIOJIEH;



CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydaeMble NPH HW3YYCHUU XWUMHH, Ui DPEIICHHs 3a7ad, CBSI3aHHBIX C
OKpY>Karolield MPUPOJHONU CPeoi, MOBBIIIEHUS] YPOBHS JKOJOTHUYECKON KYJIbTYpbl, OCO3HAHHUS TJ100aJBLHOIO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTeH WX PEIICHHS TTOCPEJACTBOM METOJ0B XUMUU;

AKOJIOTHYECKOTO MBIIIJICHUS, YMEHHS PYKOBOJACTBOBATHCS UM B ITO3HABATEILHOM, KOMMYHUKATUBHON U COLIMATHHOM
MIPaKTHKE.

3.2. MeranpeaMmeTHble pe3yJbTAThI

B cocTtaBe MeTanpeAMETHBIX pe3yJIbTaTOB BHIJEIAIOT 3HAUYUMBbIC JIJIs1 (POPMHUPOBAHUS MUPOBO33PEHHUS OOIIICHAYYHBIC
MOHATHS (3aKOH, TEOPHs, IPHUHIIMII, TUTIOTE3a, (DaKT, CUCTEMa, TPOIECC, SKCIIEPUMEHT U JIPYTOE. ), KOTOPHIE HCTIOIL3YIOTCS
B CCTCCTBEHHO-HAYYHBIX YYCOHBIX IpEAMETaX M IO3BOJISIOT HAa OCHOBE 3HAHWUK M3 ATUX MPEAMETOB (HOPMHUPOBATH
MPEICTABIICHUE O IIEJOCTHOM HAydYHOW KapTWHE MHpa, M YHHBEPCAIbHBIE ydeOHBIC NEUCTBUS (TIO3HABATEILHBIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpPhIE O0OECIeunBarOT (POPMUpPOBAHHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AESTETLHOCTH.

MeranpeaMeTHbIC Pe3yiabTaThl OCBOSHUS O0pa30BaTEIbHOM MPOTPAMMBI I10 XHUMHH OTPAXKAIOT OBJIAJCHUE
YHUBEPCAIbHBIMH MO3HABATEILHBIMU JCHCTBUAMH, B TOM YHCJIE:

1) 6a30BBIC JIOTHYECKHUE ICHCTBUS:

YMEHHE HMCIOJIb30BaTh MPUEMBbI JJOTHYECKOTO MBIIIUICHHUS TIPH OCBOCHHMM 3HAHHWI: PACKPBIBATh CMBICT XMMHUYECKHUX
MOHATUM (BBIACIATH, MX XapaKTEpHbIC NMPU3HAKU, YCTAaHABIMBATH B3aHMOCBS3b C JPYTHMMHU IOHSITHSMH), HCIIOJIB30BATh
MOHATUS JII OOBSCHEHHUS OTICIbHBIX (PAKTOB W SIBJICHWM, BHIOMpATh OCHOBAHHUS M KPHUTEPHUHM JUIS KiIacCHUHUKAIMH
XUMHUYECKUX BEIIECTB U XUMHUCCKHX PEAKIUH, YCTAaHABIMBATh INMPUYUHHO-CICICTBEHHBIC CBS3U MEXIy OOBEKTaMHU
WU3Y4YeHHs, CTPOUTH JIOTUYECKHE PACCYXKISHUs (MHIYKTHBHBIC, JNCIYKTHUBHBIC, 10 aHAJIOTHMH), TPOBOJUTH BBIBOJBI H
3aKJTFOYCHMUS;

yMEHHUE NMPUMEHATH B TIPOIIECCe MO3HAHMS MOHATHS (TIPEIMETHBIE U METaIPEAMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC)
MOJICNTA, MCIOJIb3yeMble B XHMHH, MPE0OpPa3OBBIBATh HMIUPOKO MPUMEHSEMBIE B XMMHH MOJIEIbHBIC MPEACTABICHHUS -
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYEcKas (opMyIia U YpaBHEHUE XUMUYICCKON PEaKIuu - TIPHU PEIICHUH YIEeOHO-
MO3HABATENILHBIX 3a/1ad, C YYETOM JTHUX MOCIBHBIX IPEICTABICHUN BBISABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKH M3Yy9aeMBIX OOBEKTOB - XUMHUYCCKHUX BCIIECTB W XUMHUYCCKHUX PEAKIUi, BBIABJISATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJICICTBEHHBIC CBSI3U U IPOTUBOPEYUHSI B M3y4aeMbIX MPOIECCAX U SIBJICHUSX;

2) 6a30BbIC UCCAETOBATEIBLCKUE JCHCTBUS:



YMEHHUE HCIIOJh30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, 4 TAKKE B Ka4€CTBE OCHOBBI
Ut OpMHPOBAHUS TUTIOTE3BI TIO MTPOBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUH;

NpUOOpETEHNE OMbITa IO IJIAHUPOBAHUIO, OPTaHU3allMd M TPOBEJACHUIO YYCHHUYECKUX DKCIIEPUMEHTOB: YMEHHE
HaOII0IaTh 32 XOJ0M IPOIIEecca, CAMOCTOATEIHHO MTPOTHO3UPOBATH €TO PE3yNbTaT, OPMYIUPOBATH OOOOIIICHHS i BHIBOIBI
0 pe3yJIbTaTaM MPOBEACHHOTO OITbITA, UCCIICIOBAHMSI, COCTABIIATh OTUET O TIPOACIaHHON paboTe;

3) pabGoTta ¢ uH(OpMAaIIUECH:

YMEHHE BBIOWPATh, AHATTU3UPOBATh M HHTEPIIPETHPOBATH HHPOPMAITUIO PA3IMIHBIX BUIOB U (DOPM IIpE/ICTABICHHUS,
MOJIy9aeMyI0 W3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMyJISpHAS JUTEpaTypa XUMHUYECKOTO COACpP)KaHUSA, CIPaBOYHBIC
nocoOus, pecypcol IHTepHETa), KPUTHYECKH OIICHUBAThH IPOTHBOPEUYHUBYIO M HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE TPUMEHSTh Pa3IMYHBIE METOABI M 3alPOCHl MPU TOWCKE M OTOOpE WH(POPMAIMA W COOTBETCTBYIOIIUX
JAHHBIX, HEOOXOAMMBIX TSI BBITIOJTHEHUS YICOHBIX M TTO3HABATEIBHBIX 3a7a49 OMPEACICHHOTO THIIA, MPUOOPETEHUE OTBITA
B 00JacTH WCITOJIb30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA, OBJAJICHUE KYJIBTYPOH aKTUBHOTO
WCIIOJIP30BAHUS PA3TUYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSATEIHLHO BBIOMPATh ONTHUMAIBHYIO (OpMYy TpeaCTaBICHUS
uH(pOpMAaIUU U WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECJIOKHBIMU CXEMaMU, TuarpaMMamu, ApyruMu hopmamu rpauku
U UX KOMOWHAIIASMU;

yMEHHUE MCIOJIb30BaTh U AaHAJIM3UPOBATH B MIPOIIECCEe YUCOHOM M UCCIIEI0OBATEIBCKON MEATeTbHOCTH NH(POPMAITHIO O
BIIUSIHUU TTPOMBIITUIEHHOCTH, CEJILCKOTO X035ICTBA U TPAHCTIOPTA HA COCTOSTHUE OKPYKAIOUIEH TPUPOTHON CPEbL;

VY obyuaromierocst OyayT copMUPOBaHBI CIICIYIONINE YHUBEPCATbHBIE KOMMYHHKATUBHBIC ICHCTBUS:

yMEHHUE 3a/laBaTh BOMPOCHl (B Xone auanora u (WIM) JAUCKYCCHMH) TIO CYIIECTBY OOCYXIAaeMOM TEMBI,
bopMyIMpPOBaTH CBOU MPEJIOKEHUS OTHOCUTEIHHO BBITTOJIHEHHUS TIPE/JIOKEHHOM 3a/1a4H;

MpUOOPETEHUE OIbITa TMPE3CHTAIMN PE3yIbTAaTOB BBIMOJTHEHUS XHMHUYECKOTO JKCTIepUMeHTa (1abopaTopHOTO
OTbITA, JIJAOOPATOPHOU PAOOTHI MO UCCIETOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA)

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHHKAMU IMO3HABATEIIBHONW M WCCJICIOBATEIBLCKON NESITCIBHOCTH TIPHU
pEIICHUN BO3HHUKAIOIINUX MPOOJIEM Ha OCHOBE ydeTa OOIIUX MHTEPECOB M COTJIACOBAHUS MO3UIUH (00CYyXIcHUSI, OOMCH
MHEHHUSIMH, «MO3TOBBIE IITYPMBD), KOOPJIUHAIINS COBMECTHBIX JIEHCTBHM, ONPEACICHUE KPUTEPHEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE);

VY oOyuarorierocst 0y 1yT cOpMUPOBAHBI CIEAYIONINE YHUBEPCATIbHBIC PETYIISTUBHBIC JCHCTBUS:

YMEHUE CaMOCTOATENFHO OMPEACNATh eI JeATeIbHOCTH, TJIaHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U TIPH
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO JESATEIHHOCTD, BEIOUpATh Hanboiee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUs YUYEOHBIX U



ITO3HABATEJIbHBIX 33J1a4, CAMOCTOSITEIBHO COCTABJIATH WJIM KOPPEKTUPOBATH IPEIJIOKEHHBIM AJTOPUTM JIEUCTBHU IIpU
BBITIOJIHEHUHU 33JJaHUI C y4EeTOM IMOJIyYeHHUS] HOBBIX 3HAHUM 00 M3ydyaeMbIX OOBEKTAX - BEIIECTBAX U PEaKIIUSIX, OLIEHUBATD
COOTBETCTBHE MOJYUEHHOTO PE3YJIbTATa 3asBIICHHON LIEIIH;

YMEHHE UCTOJIb30BATh U AHAIN3UPOBATh KOHTEKCTHI, ITPEJIaraéMble B YCIIOBUM 3aIaHUM.

3.3. IlpeameTHbIE pe3yJbTaThI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHMIO OOSA3aTENBHOIO COJAEpPKAaHUS, YCTAHOBJICHHOIO JaHHOM
dbenepanibHOM paboyeil MpOorpaMMoid, BBIJEISIIOT: OCBOEHHBIE OOY4YalOIIMMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI
JNEUCTBUM, cieU(PUUECKUE IS MPEAMETHON 00IacTh «XUMU», BUIbI AESTEIBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUSA, €T0
MHTEpHpPETALNN, TPEeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsX.

3.3.1. K koHuny oOyuenust B 8 Kjiacce y oOydawierocsi 0yay cpopMHUPOBAHBI CJeAyHIIHe MpeIMeTHbIE
pe3yabTaThbl 10 XUMHH:

PACKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHITHH: aTOM, MOJIEKYJIa, XUMHUECKUN AJIIEMEHT, IIPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOAHAsS), BAJIECHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJIApHas
Macca, KOJIUYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JI1 XUMUYECKOIO JIEMEHTA B COCIMHEHUH, MOJIIPHBII
00bEM, OKCHJ, KHUCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCICHHS, XMUMHMUYECKas pEeaKIMs,
KJIacCU(UKALMs PeaKkuil: peakliui COeIUHEHUs, PEaKIMK Pa3oKEHUs, peakllui 3aMEeIlEHuUs, peakiud 0OMeHa, IK30- U
HHIOTEPMUYECKUE PEAKIUH, TEIIOBON 3((EKT peakuuu, Sapo aToMa, IJIEKTPOHHBIA CIONH aToma, aTOMHas OpOMTalb,
paanyc aroMa, XMMHUYECKas CBs3b, MOJSPHAs W HEMOJSIPHAs KOBAJEHTHAs CBsI3b, NOHHAs CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas J0JIs BelleCcTBa (IIPOLICHTHAS! KOHLIEHTPALMsI) B paCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUI U IPUMEHSTh 3TH ITIOHATHS IIPY OIIMCAaHUU BELIECTB
Y UX TIPEBPALICHU;

MCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsi COCTaBICHUS (POpMYJI BEIIECTB U YPAaBHEHU XUMUYECKUX PEAKIUH;

ONpENENsITh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb OKUCIEHUS 3JIEMEHTOB B
OMHApHBIX COEAMHEHUSX, MPUHAJICKHOCTh BEUIECTB K OMNPENEIEHHOMY KIJIAcCy COEIMHEHUU Mo QopMynaMm, BHI
XUMHUYECKOH CBS3M (KOBAJICHTHASI U MIOHHASI) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpeiBath cMmbica Ilepuonnueckoro 3akona /.M. MenzaeneeBa: 1eMOHCTpUPOBATH IMOHUMAHUE MEPUOAUYECKON
3aBUCHUMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT HX IOJIOKEHMs B llepmoandeckod cucreme, 3aKOHOB COXPaHEHUs
Macchl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIDHOTO YY€HMs, 3aKkoHa ABOrajapo, OIKCHIBaTh M
XapakTepu3oBaTh TabnuuHyto Gopmy lleproanyueckoil CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB: pa3jMyaTh MOHSITHS «TJIaBHAas



noarpynna (A-rpynma)» u «mnobouynas noarpynmna (b-rpymnma)», Manbie 1 G0JbIINE MTEPHUObI, COOTHOCUTH 0003HAYCHHS,
KOoTOpble uMeroTcss B Tabnuue «llepuonnyeckas cucrema xumuueckux snemeHToB J[.M. MenneneeBay ¢ 4YMCIOBBIMU
XapaKTePUCTUKaMH CTPOEHMSI aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB M 3apsi sjpa, OOIIee YUCIO 3JIEKTPOHOB U
pacnpeneseHne uX Mo JIEKTPOHHBIM CIO0SM);

KJIaCCU(PUIMPOBATh XUMHUYECKUE HJIEMEHTBI, HEOPraHMYECKHE BEIECTBA, XMUMHUYECKHE peakuuu (M0 Yucily |
COCTaBY YYacTBYIOLIUX B pEAKLMU BEIIECTB, IO TEIUIOBOMY 3P (EKTY);

XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHME CBOMCTBA BEILECTB pA3JIUMYHBIX KJIAcCOB, IOATBEPXKAAs
ONHMCAHKE MPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIIMIA;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAauE€CTBEHHOIO COCTaBa, BO3MOXKHOCTHU NPOTEKAHUS
XUMUYECKUX MPEBPALECHUN B PA3TUYHBIX YCIOBUSAX;

BBIYMCIIITH OTHOCUTENBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJI0 XHUMHUYECKOTO
yieMeHTa 1Mo (opMysie COEOUHEHUs, MAacCOBYIO JIOJIO0 BEUIECTBA B PACTBOPE, MPOBOAMTH PACUYEThl MO YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

OPUMEHATh OCHOBHBIE OIEpPALMM MBICIUTEIBHON NEATEIbHOCTH - aHAJIM3 U CHUHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMAaTH3alNI0, KJIACCU(UKALINIO, BBISIBICHUE NMPUYMHHO-CIICICTBEHHBIX CBS3€H - JUJISI U3yYEHUS CBOWMCTB BEILIECTB U
XUMHUYECKUX pEeaKlMi, EeCTEeCTBEHHO-Hay4YHbIe METOJbl MO3HaHUS - HaOJIOJIEHUEe, W3MEpPEHUe, MOJEIINPOBAaHNUE,
HKCIIEPUMEHT (peasIbHbIN U MBICTICHHBIN );

CJIeIOBaTh IMpaBWJIaM MOJIb30BAaHUS XMMHUYECKOW MOCYN0H U J1abopaTOpHBIM OOOpPYIOBAaHUEM, a TaKXKe MpaBUIaM
oOpallleHus] ¢ BEIeCTBAMU B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO JJTAOOPATOPHBIX XUMUYECKUX OIBITOB IO
MOJIyYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEUIECTB (BOJOPO/Ia U KUCIOPOa), IPUTOTOBIECHUIO PACTBOPOB C ONPECIICHHOM
MacCOBOH /10JI€il paCTBOPEHHOTO BEUIECTBA, MJIAHUPOBATh U MPOBOJAUTh XUMUYECKHE SKCIEPUMEHTHI MO0 PACTIO3HABAHUIO
pPacTBOPOB LIENOYEH U KUCTIOT C MOMOILBIO HHAUKATOPOB (JIakMyc, (heHondTanent, METHIIOPAHXK U JPYTHE).

3.3.2. K koHny oOyuenust B 9 kiaacce y oOydawierocsi 0yany cpopMHUPOBAHBI CJeAyHIIHe NpeIMeTHbIE
pe3yJbTAThI 10 XUMHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHI: XMMUYECKUH JIEMEHT, aTOM, MOJIEKYJa, MOH, KATHOH, aHHUOH,
IPOCTOE BEUIECTBO, CJOKHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTb, CTENEHb OKHCIIECHUSA, XUMHUYECKas
peakiusi, XUMHUYEcKas CBs3b, TEIIOBOM d((exT peakuuu, MOJb, MOJSIPHBIM 00bEM, pacTBOpP, DJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOIUTUYECKAsT TUCCOLMALINS, PEAaKIMd MOHHOTO OOMEHa, KaTajau3aTop, XMMHUECKOe paBHOBECHE,
oOpaTuMble W HEOOpaTHUMble pEaKLUH, OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIE pPEAKIMH, OKHCIUTENb, BOCCTaHOBUTEIID,



OKHCJICHUE W BOCCTAHOBJICHUE, aJUIOTPOIHS, aM(pPOTEPHOCTh, XUMUYECKast CBS3b (KOBAJICHTHAS, MOHHAS, METAIITHICCKAS),
KpUCTAJUIMYECKAsl PEIIETKA, KOPPO3Hsl METAJUIOB, CIUIABbI, CKOPOCTh XUMHUYECKOW PEaKIUH, MPEIEIbHO IOIyCTUMAs
koHueHtpanus [1JIK BemniecTna;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHATH 3TH HOHATHUS IPU ONMCAHUM BEILECTB
U X TIPEBpALICHU;

UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABJICHHS (POPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHIA;

ONPENEIIATh BAJEHTHOCTh M CTENEHb OKUCICHHS XMUMHUYECKHX AJIEMEHTOB B COCOUHEHMSIX Pa3JIMYHOIO COCTaBa,
MIPUHAIJICKHOCTH BEIIECTB K OMPEACIICHHOMY KJIACCy COSIMHEHUN 10 (hopmysiaM, BUJ XUMHUYECKON CBSI3M (KOBAJICHTHAS,
WOHHAs, META/UIMYECKas) B HEOPraHUYECKUX COCAUHEHHUSIX, 3apsij] MOHA MO XUMHUYECKOW (dopmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCAMHEHUM, TUIl KPUCTAIUIMUYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuoanueckoro 3akona JI.1. MenneneeBa u AeMOHCTPUPOBATh €r0 MOHUMAaHUE: ONMUCHIBATH U
xXapakTtepu3oBath Tabmunyo Gopmy Ilepronnueckoil CUCTEMbl XUMUUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHSATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nodouHast noarpynna (b-rpymnma)», Manbsie U 00JIbIIME MEPUOJIBI, COOTHOCUTH 0003HAUYCHUS,
KOTOpbIE HMEIOTCS B MEPUOJUYECKON TaOIuUIEe, C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHWMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsij sijipa, oOIee YKUCIIO AIEKTPOHOB U paclpe/iefieHne WX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATD
o0Ilue 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCAMHEHHUH B Mpejerax MaslbIX MEPHUOJOB U TIIaBHBIX
MOATPYIII C YYETOM CTPOEHHUS X aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA, XUMUYECKHE peakiuu (M0 YuCTy H
COCTaBYy yYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY (D (PEKTy, M0 UBMEHEHHUIO CTENICHEH OKUCIICHHS] XUMUYECKHUX
AJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEU(UUECKNEe XUMHUUYECKHE CBOMCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB,
MOATBEPAkKAasi OMUCAHNUE MPUMEPAMU MOJICKYJISIPHBIX Y MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPAaBHEHUS JJICKTPOJUTHUECKON TUCCOIMAIMM KHUCJIOT, IIE0Ye U COJeH, MOJHbIE U COKpAIlCHHbIC
YpaBHEHHS PEAKIIUA MOHHOTO OOMEHA, ypaBHEHHUS PEeaKIui, MOATBEPKIAIONIUX CYIIECTBOBAHWE T'€HETUYECKOU CBS3U
MEX]Ty BEIIECTBaMHU Pa3IMUHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIHMTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIMM IMOCPEICTBOM COCTABJICHHUS JJICKTPOHHOTO
OaaHca dTUX PEaKIInii;

MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHHSI XUMHUUYECKHUX
MPEBPAIIECHUN B Pa3JIMYHBIX YCIOBUSIX;



BBIYUCIIATh OTHOCHUTEJIBHYI0 MOJEKYISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO OO XUMHYECKOTO
aneMeHTa 1o (GopMmylie COSIWHEHMS, MAacCOBYIO OO0 BEIIECTBA B PacTBOpEe, IMPOBOJWTH pPacueThl IO YPaBHEHHUIO
XUMHUYECKOM peaKInu;

coOJiroaTh TpaBUjia TMOJIH30BAHUS XMUMHUYECKOM IMOCYAOM M Ja0OpaTOpHBIM OOOpYyJIOBaHHEM, a TaKXKe IpaBHIIa
oOpallieHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OIBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U yIieKUCIIOro ra3a);

IIPOBOJIUTH PEAKIIMH, TMOJTBEPKIAIONINE KAaYeCTBEHHBIM COCTAaB Pa3JIMUHBIX BEIIECTB. PACIO3HABATh OIBITHBHIM
nmyTeM XJjopuna, Opomua, noawa, kapoonar, ¢ocdar, cunmkar, cyiabdar, THAPOKCHUI-UOHBI, KATHOHBI AMMOHHS W HOHBI
M3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OINEpPAIMU MBICIUTEIBHON NESITEIPHOCTH - aHajdu3 M CHUHTE3, CpaBHEHHE, O0O0OIICHUE,
CHUCTEMATHU3alIMIO, BBISIBJICHUE MPUUYMHHO-CIICCTBEHHBIX CBS3€H - 11 HU3YyUYEHUS CBOMCTB BEHIECTB M XUMHUYECKHUX
peaKkIuii, eCTeCTBEHHO-HAYUYHbIE METO/Ibl TO3HAHUS - HAOII0/ICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaibHbII
1 MBICJICHHBII).



8 KVIACC

e HaumeHoBanue

u/n pa3aesioB U TEM
MPOrpamMmmabl

TEMATHYECKOE IINTAHUPOBAHUE

KosunuecTBo uacoB

Bcero

KonTpoJsbHbIe
pabéoTbI

IIpakTH4eckue

padoThI

Paszpnea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS

JuiekTpOoHHbBIE (UG pPOBbIE)
oOpa3oBaTe/ibHbIE Pecypchl

XUMUSI — BaKHAS
00J1aCTh €CTECTBO3HAHUS U

bu6mmoreka [JOK

11 PaKTUICCKON > 0 2 https://m.edsoo.ru/7f41837c
JEATEIbHOCTH YEJIOBEKA.
12 BemecTBa n xumuueckue 15 1 0 bu6mmoreka [JOK
" peakIuu. https://m.edso0.ru/7f41837c
Hroro no pazaeny 20

Pa3zpnes 2. BakHeiimue npeacTaBUTE/IM HEOPraHMYECKUX BelleCTB

21 Bosayx. Kucnopon. 6 0 1 bubmoreka [JOK

"~ Tlonsarue 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bopopon. ITonsitue o 8 0 1 bu6mmoreka [JOK

"~ KHCJIOTax M COJISIX. https://m.edsoo.ru/7f41837c
23 Bopa. Pactopsl. [lonstue 5 1 1 bubmmoreka [{IOK

"~ 00 OCHOBaHUSIX. https://m.edsoo.ru/7f41837c

OCHOBHBIE KJIacChI

2.4 HeopraHMYeCcKuX 11 1 1 bubmmorexa [OK

COE€IMHEHUM.

https://m.edsoo.ru/7f41837c¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazaeny

30

Paspnes 3. Ilepuoanuyeckuii 3axoH u [leprnoanyeckasi cucreMa xumuyeckux dieMenToB /I. M. Menneneesa.
Crpoenue aToM0B. XuMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUH

[Teprnonnueckuii 3aKOH U
Ilepnonnyeckas cucrema

bubmmoreka [JOK

3.1 XUMHYECKHUX DJIEMEHTOB 7 0 https://m.eds00.ru/7f41837¢
. 1. Menpeneena.
Ctpoenue aroma.
XUMHYECKasl CBA3b.
392 OKucnuTeNnbHO- 8 1 bu6mmoreka [JOK
" | BOCCTAHOBUTEJILHBIE https://m.edsoo.ru/7f41837c
peaKIuu.
bu6mmoreka [JOK
Hroro no pasneiy 15 https://m.edso0.ru/7f41837c
Ha3zBanue moayJst
PeszepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO 68 4

YACOB IIO ITPOI' PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Koaun4yecTBO 4acoB

JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n MPOrpPaMMbl oOpa3oBarejibHbIE
Beero Konrpoabnsie IIpakruyeckue pecypeet
padoThI padoThI
Pasznes 1. BemecTBo U XUMHYECKHE peaKIMU

[ToBTOpeHue u yriryoaeHue 3HaHUH bu6moreka [JOK
1.1 5 1 _

OCHOBHBIX pa3JIelioB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIEC 3aKOHOMEPHOCTH 4 bu6moreka [JOK

XAMUYECKUX PEAKIIHM.

https://m.edso00.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

13 DIIEKTPOJIUTAYECKAS JUCCOLIAALIMS. 9 1 1 bubmmoreka [{OK

' XUMUYECKHE PEaKIMy B pacTBOpax. https://m.edsoo.ru/7f41a636

Hroro no pazmemny 18
Pasznes 2. Hemera/uibl 1 MX COeIMHEHUS

21 OO611ast xapaKTepUCTHKAa XUMUYECKUX 3 0 1 bubmuoreka [JOK

' aneMeHTOB VIIA-Tpymibl. ["anoreHsr. https://m.edsoo.ru/7f41a636
o | — || Busorea 10K

' PYTHIHL- £-€p https://m.edso0.ru/7f41a636

COCTMHCHHS.



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO6mr1ast xapaKTepUCTHKA XUMUICCKUX Erbmtorexa LIOK
2.3  snemeHToB VA-Tpynmsl. A30T, 7 0 oo o500 T/ 7£413636
dochop U UX coeTUHCHHS. //m. ,
» OO6mr1ast xapaKTepUCTHKA XUMUICCKUX Erbmtorexa LIOK
. sanemeHToB |VA-rpynnel. Yriepoa u 8 1 ine /i edeao /7412635
KPEMHHIA U UX COCTUHEHUS. Jrm. :
Hroro o pasueny 24
Pa3znena 3. MeTallIbl M HX COETMHEHHUS
3.1  O6muiue cBoHCTBA METAJIOB. 4 0 bubmorexa IIOK

https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

32 Baxneiimme MeTalibl U UX 16 1 bu6moreka [JOK
COEVHEHMUS. https://m.edso0.ru/7f41a636
Hroro no pazmemny 20
Paznen 4. Xumus 4 OKpy:Ka0Ias cpeaa
41 BemecTBa u MmaTepuaisl B )KU3HU 3 0 bu6mmoreka [JOK

YCJIOBCKA.

https://m.edso00.ru/7f41a636

Hroro no pazaemny 3



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

PesepBHOE Bpems

bu6moreka [JOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68



https://m.edsoo.ru/7f41a636

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 8 knace [Nabpuensa O.C., Octpoymos N.I'., CnaakoB C.A. AxkumonepHoe o61iectBo M3aaTenbcTBo
«IIpocsenieHue»

Xumus, 9 xknace ['abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A. AkiimonepHoe o6miectso M3aaTenbcTBO
«IIpocsemenne»

METOIUYECKHUE MATEPHUAJIBI JJJIA YYUTEJIA
Xumus [IpoBepounbie U KOHTpoabHBIE padoThl 8 Kitace ["abpuensn O.C., JIsicoBa I'.I'. Mocksa «IIpocsemenue» 2021

Tectsl o xumun K yueOonuky O.C.I'abpuensna, M.I.Octpoymona, C.A.CnaakoBa «Xumus. 8 knacc» M.A.Ps0oB
N3patenscTBO «OK3amen» Mocksa 2022

KoHTposnbHbIe U camocTosTenbHbIe padoThl o xuMuu K yueOnuky O.C.I'abpuensna, M.I'.Octpoymona, C.A.CnagkoBa
«Xumus. 8 kmace» H.C.I1aBnoBa M3narensctBo «Ok3aMen» Mocksa 2021

Xumus [IpoBepounbie 1 KOHTposbHBIE padboThl 9 kitace ["abpuensn O.C., JIbicoa I'.I'. Mocksa «IIpocsenienune» 2021
Tectsl o xumun K yueonuky O.C.I'abpuensna, N.I".OctpoymoBa, C.A.CnagkoBa «Xumus. 9 knace» M.A.Ps60oB
N3narenscTBO «OK3amen» Mocksa 2022

KonTtpomnbsHbie u caMocTosiTeNibHbIe pa0boThl 110 XxuMuu K yueoHuky O.C.I"'abpuensna, M.I".Octpoymona, C.A.CnagkoBa
«Xumus. 9 kmace» H.C.I1aBnoBa M3narensctBo «Ok3amen» Mocksa 2021

IMUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU UHTEPHET
Poccuiickuii 001meo0pazoBaTenbHbIi IopTai : hitp://experiment.edu.ru



http://experiment.edu.ru/

Xumus U1 BCeX: WIUTFOCTPUPOBAHHBIE MaTEPHAIIBI IO 00IIeH, OpraHnYeckor 1 HeopraHudeckoi xumun : http://school-
sector.relarn.ru/nsm/



http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
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