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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHMS COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOH HPOTrpaMMbl OCHOBHOTO OOILEro
obOpazoBanus, npeacraBieHHbIXx B PI'OC OO0, a Takxke Ha ocHOBE (eaepanbHOl pabodei mporpaMMbl
BOCIIUTAHMS M ¢ YYETOM KOHIICTIIIUU TPEToaBaHus yueOHOro mpeaMera «XUMHUsS» B 00pa30BaTEeIbHBIX
opranu3zanusx Poccuiickon denepanuu.

[IporpamMma no xumuH Ja€T MPEICTaBICHUE O LENsIX, OOIIel cTparernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHA OOYYArOIIMXCSl CPEACTBAMHU Y4eOHOrO IpeaMeTa, YCTaHABIMBACT 00s3aTelbHOE MPEeIMETHOE
coJiep’KaHue, MPEeayCMaTPUBAET PaCIpesieeHUe €ro Mo KjaccaM M CTPYKTYpUpPOBaHUE MO pasjeiaMm U
TeMaM TMporpaMMbl IO XHUMHH, OINpEAENseT KOJIWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKH
coJiepKaHusl, PEKOMEHAYEMYIO IMOCIEAOBATEIbHOCTh HU3YyUCHUS] XUMUHU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIro MpoIecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs,
OTIpeieNIieT BO3MOXHOCTH TPEAMETa JUIsl pealln3aluil TpeOOBaHMA K pe3ysibTaTaM OCBOSHHSI OCHOBHOM
0o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, a TakKe TpeOOBaHUU K
pe3ysbrataM OOydYeHHWsT XMMHH Ha ypOBHE IIeJIeld W3Y4YCHHS IPEJAMETa U OCHOBHBIX BHIOB Y4eOHO-
M03HABATEIBHOM EATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COACPKAHMUSL.

3HaHWE XUMHH CIYXXHT OCHOBOH sl (POPMHPOBAHUS MHUPOBO33PEHUS OOYYarOIIETroCs, €ro
MIPEJICTABJICHU O MaTepHallbHOM EAMHCTBE MHpA, BaXHYIO pPOJIb UIpaloT (GopMmupyemble XUMHEH
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTIX pEIICHUS
rI100ambHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPIEeTHUECKOM, MUILEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yyenne xumuu:

o CHOCOOCTBYET peaau3alil BO3MOXHOCTEH Ml caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011ei 1 (PyHKIMOHATBHOU IPaMOTHOCTH;
. BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUJICHUS M TBOPYECKHUX CIIOCOOHOCTEW O0Oydaromuxcs,

HaBBIKOB WX CAMOCTOSITENIbHOW Y4eOHOH MesTelNbHOCTH, SKCHEPUMEHTAIbHBIX M MCCIEJOBATEIBCKUX
yMEHH, HEOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HU, TaK U B IPO(EeCCHOHATILHON e TEIbHOCTH;

o 3HAKOMMT CO CHeU(UKON HAyYHOTO MBILIUICHUS, 3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsfJa Ha
€IMHCTBO TPUPOABI U YEJIOBEKA, SBISETCA OTBETCTBEHHBIM ATAallOM B (OPMHPOBAHUU €CTECTBEHHO--
HAy4YHOM rpaMOTHOCTH 00YyYaIOLINXCS;

o croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IIPUPO/JIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa30BaHNe 00yUYaIOIINXCSl.

JlanHble HampaBiieHUs B O0YYEHUH XUMHU O0ECIeUMBAIOTCS Ccrenu(pUKON coliep:kaHus y4eOHOro
npeaMeTa, KOTOPBIN SBIISETCS Melarornyecky aJarnTHPOBAaHHBIM OTpakeHHEeM 0a30BOM HayKH XMMHUH Ha
ONIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO oOOIIero o0pa3oBaHHsS OPHUEHTHPOBAH Ha OCBOEHHE
OOy4arolMMUCSI CHCTEMbl IE€PBOHAYAIBHBIX MOHATHM XHUMHH, OCHOB HEOPraHW4YeCKOW XHUMHH U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX MIOHATUN OPraHUYECKON XUMUH.

CtpyKTypa coliep:KaHusl MPOrpaMMbl 110 XMMHUH cOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOJX0/a K
e€ uzyuennto. CozeprkaHnue CKJIAJbIBAETCS U3 CUCTEMBI IOHATHI O XUMHUUYECKOM DJIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOM peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIIUITY
MIOCJIEZ0BATEIBHOIO PA3BUTHUS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MIPEJICTABICHUI Pa3HOTO YPOBHS:

° ATOMHO--MOJIEKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
° [lepuonnueckoro 3akona JI. V1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUU;
° YYCHHS O CTPOCHHH aTOMa U XUMUYECKOM CBSI3H;

° MIPEACTABICHHUH 00 AJICKTPOTUTHIECCKOMN TUCCOIMAIINN BEIIECTB B paCTBOpax.

Teopernueckue 3HaHMs pacCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJTYYEHHBIX U OCMBICIIEHHBIX
(hakToB, pa3BUBAIOTCSA MOCJIEOBATEILHO OT OJTHOTO YPOBHS K JPYrOMY, BBIIIOJIHAS (PYHKIIMU OOBSICHEHUS
U NPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOKHOCTEM NMPAKTUYECKOTO NPUMEHEHUS U TOIY4YECHHUS
M3y4aeMbIX BEILIECTB.
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OcBoeHne nporpaMMbl 0 XUMHH CHOCOOCTBYET (POPMUPOBAHMIO IPEACTABICHUS O XUMHUYECKOH
COCTABJISIIOLIEH HAyYHON KApTUHBI MUPA B JIOTMKE €€ CUCTEMHOW NMPUPOJBI, LICHHOCTHOIO OTHOILEHHUS K
HAay4YHOMY 3HAaHUIO M METOJaM IO3HaHUs B Hayke. M3ydeHHe XMMHMM IIPOUCXOJUT C IPHUBICYCHHEM
3HaHUI U3 paHee M3YYCHHBIX yueOHBIX mpeameToB: «OKpyxkaromuidi Mup», «buonorus. 5—7 kimacce» U
«®Dusuka. 7 Kaace».

[Ipy W3y4eHMH XHMUHU TPOUCXOAUT (POpPMUPOBAHHE 3HAHUKH OCHOB XHMHYECKOH HayKu Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHUS, IMPAKTHUYECKON JESATEIbHOCTH 4YEJIOBEKa M KaK OJHOI0 M3
KOMIIOHEHTOB MHPOBOH KyJNbTyphl. 3ajaya y4yeOHOTo MpeaMeTra COCTOMT B (DOPMHUPOBAHUU CHUCTEMBI
XMMHUYECKMX 3HAaHUH — BaKHEMIIMX (aKTOB, IOHATHH, 3aKOHOB M TEOPETHUYECKUX IOJOXKEHUH,
JIOCTYIHBIX 000OIICHNH MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HAyKd, B MPUOOIICEHWH K HAYYHBIM
METOAaM IO3HAaHUS IPU HU3YUYEHUU BELIECTB MU XUMHUUYECKUX peakuuil, B (OPMUPOBAHUM U Pa3BUTUU
MO3HABATEIBHBIX YMEHUH M MX MPUMEHEHHH B y4eOHO-TIO3HABATENBbHOW U Y4eOHO-UCCIIEI0BATEIbCKON
NesITeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOI0 OOpAIlEHUs C BEIIECTBAMH B IOBCETHEBHOM >KHU3HU.

[Ipu M3yueHnn XMMUU HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs BaXHOE 3HAYCHHE MPUOOPEIH
TaKHe LENH, KaK:

o dopMHpOBaHHE MHTEIUVIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEJIbHOMY HPHUHSATHIO DPELIEHUI, CIHOCOOHOM aJanTHpOBaThCS K OBICTPO
MEHSIOLMMCS YCIIOBUSIM JKU3HH;

o HalpaBIEHHOCTh  OOyueHMsT Ha  CHCTEMaTH4YecKoe  IpHOOLIeHHEe  OoOydarouMxcs K
CaMOCTOSITENILHOW ITO3HABATENBHON JIEATENIbHOCTH, HAYYHBIM METOJAaM TI03HaHUS, (OPMHUPYIOLUIIM
MOTHUBALUIO U Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

o o0ecrieyeHHe  yCIOBHUH,  CIOCOOCTBYIOUIMX  HPUOOPETEHHIO  OOYyYaroOLIMMHCA  OINbITa
pa3sHOOOpa3HON JAEATENbHOCTH, TIO3HAHUS H CAaMOIIO3HAHMSA, KIFOUYEBHIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE IS PA3IMUHBIX BUIOB JEATEIBHOCTH;

o ¢dopmupoBanue oOmel (GyHKIMOHATBLHON M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM YHCIIE
yMEHHUI OOBSACHATH M OLIEHUBATH SBJICHUSI OKPYXKAIOIIETO MUPA, UCIIOJIb3YS 3HAHUS U ONBIT, TOJIyYEeHHBIE
IpU U3YYEHUU XUMMH, MPUMEHATh UX NPHU PELICHUH NMpoOJieM B TOBCEJIHEBHOW JKU3HU U TPYIOBOM
NeSITENIbHOCTH;

o dbopMupoBaHHEe Yy OOY4YalOIIMXCS TyMaHMCTUYECKUX OTHOLICHWM, MOHMMAaHUS LEHHOCTU
XUMUYECKUX 3HAHUU JJI BBIPAOOTKU IKOJIOTHYECKH IIeJIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOMH
JEATEIBHOCTH B LIEISX COXPAHEHUS CBOETO 37J0POBbs M OKPYIKAIOLIEH PUPOIHON CPEBI;

o pa3sBUTHE MOTHBALMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJI M CaMOBOCHHMTAHUIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKUX ILIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY mnpoduis u
HaNpaBJICHHOCTHU JaJIbHENUIIEr0 00yUeHHs.

MecTto npeamera B yueOHOM IJIaHe

OOmiee yHMCIO YacoB, OTBEAEHHBIX JUIS M3Y4YEHUs XMMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflelnto), B 9 kiacce — 68 yacosB (2
yaca B HEJICIIO).

IIpome:kyTOUHAs aTTeCTALMS

8 kmacc - KoHTpoibHas pabora (BIIP)/ aamuuuctpatuBHas pabGota (BeIOOp (OpMBI
MIPOMEXYTOUHOM aTTecTaluu OyJeT 3aBUCETh OT pacnopsbkeHus (mpukasa) Pocodpuanzopa, Tak kak BITP
[0 TpeaMeTaM HCTOpHsi, OOIeCTBO3HaHUE, reorpadusi, (U3MKa, XUMHUS MPOBOJIUTCS HAa OCHOBE
Clly4aiilHOTO BbIOOpa; B cCllydae OTCYTCTBHUS 3allJTaHUPOBAHHOrO Ipeamera B BbIOOpke, B OO Oyner
MpOBE/IeHA aIMIUHUCTPATUBHAS KOHTPOJIbHAS paboTa)

9 kiacc - cpenHaa apupmMeTHIecKas OTMETKa 38 TPUMECTPbI

COJEPKAHHUE OBYUEHUS

8 KJIACC

IlepBoHayabHBIE XMMUYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUM B KU3HM YeNOBEKA. XMMHS B CUCTEME HayK. Tela M BeElleCTBa.
®du3nyeckue CBOMCTBA BELIECTB. ATperatHoe COCTOsHME BemecTB. [loHsTHE O MeTogax MO3HAHUS B
xumud. YucTteie BemecTBa 1 cMecu. CrocoObl pa3aeneHus: CMecei.
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ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHThl. CUMBOJIBI XMMHUYECKUX 3J€MEHTOB. [IpocTeie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHUE.

Xumuyeckass ¢opMyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOCUTENbHAs aToMHas Macca. OTHOcUTENIbHAs MOJIEKYJIsIpHas Mmacca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemecrBa. Monbs. MomspHas macca. B3auMOCBs3p KOJIMYECTBa, MAcChl M 4HCIA
CTPYKTYPHBIX €AMHHUII BenlecTBa. Pacy€rel mo hopMynaM XMMHUUYECKUX COESTUHEHHI.

du3nyecKkue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklys U €€ NMpU3HAKU. 3aKOH COXPAHEHHUS
Macchl BelIecTB. XuMmuueckue ypaBHeHusa. Kiaccuduxamus XUMHUYECKMX peakuuid (CoeaMHEHUs,
pasioKeHus, 3aMelIeHns, OOMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MOCY101, IpaBUIaMu pabOThI B IAOOPATOPUH M TpUEMaMu 0OpaeHHs
c JabopaTopHbIM OOOpyAOBaHHWEM, H3yuY€HHE M ONUcaHue (PU3UUYECKHX CBOMCTB 00pasloB
HEOPTaHMYECKUX BEIIECTB, HaOMIOJeHHE (QU3MUECKUX (IUIABJICHHE BOCKA, TAasHUE JIbJa, PAcTUpaHUE
caxapa B CTyIIKe, KUIIEHHUE U KOH/ICHCAIUs BO/Ibl) U XUMUYECKHX (TOpPEHUE CBEYH, TPOKAIMBAHNE MEIHON
MIPOBOJIOKM, B3aUMOJCHCTBME MeJa C KHCJIOTOW) SIBJICHHH, HAOJMIOJEHHE M OIKUCAHHUE TPU3HAKOB
MIPOTEKAHUS XUMUYECKUX PEaKIHil (pa3okeHre caxapa, B3auMOJICHCTBUE CEPHOU KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (I1) mpu HarpeBaHuu, B3aMMOJICHCTBHE JKeJie3a ¢ paCTBOPOM COJIU
meau (II), uzydyenue crnocoOOB pa3zieleHHs] CMECEi: ¢ MOMOIIBI0 MarHuTa, (YUIBTPOBAHUE, BHIITAPUBAHHE,
TUCTUWIUISIMS, XpoMaTorpadusi, MPOBEICHUE OYUCTKH IOBAPEHHON COJNM, HAONIONEHWE U ONHCaHUEe
pe3yabTaTOB IPOBEIEHUS OIBITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MAacCChl, CO3/1aHHE MOJENen
MOJIEKYJ (LIapOCTEPKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHU4eCKMX BelleCTB

Bo3ayx — cmechb razoB. CoctaB Bo3ayxa. Kucimopoa — aneMeHT u npocToe BeriecTBo. Haxoxnenue
KHUCJIOPOAa B MpUpOJie, GU3NUECKUe U XUMUYECKHe CBOMcTBa (peakuuu ropenus). Okcuasl. [Ipumenenue
kucinoposna. CrocoObl TOJy4YeHHUs KHUCIOopoaa B JIabopaTOpUU U MpOMbIIIeHHOCTH. Kpyrosopor
Kuciaopoaa B npupoze. O30H — aioTponHast MOAU(UKALUSA KUCIOpOa.

TemnoBoit  3pdekT XUMUYECKOW  peakuuHu, TEPMOXUMHUYECKHE ypaBHEHHUS, DOK30- U
SHAOTEPMHUUYECKHE peakIHUU. TOIMBO: yrojib M MeTaH. 3arps3HEHUE BO3/yXa, YCUICHHE NMapHUKOBOIO
s dexra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue BoAopoaa B mpupope, (usnyeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI MoTyyeHus. KucioTsl u conu.

MonsipHbiii 00BEM ra3oB. PacuéTsl M0 XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BOJbl. Bona kak pactBoputens. PactBopbl. HachlllieHHbIE 1 HEHACHIIIEHHBIE
pacTtBopel. PacTBopuMOCTh BeliecTB B BoJe. MaccoBas A0l BEIIECTBA B PACTBOpE. XUMHYECKHE
cBoiicTBa BoJbl. OcHoBaHUs. Poib pacTBOpOB B MpupoJe M B KU3HU 4deiaoBeka. KpyroBopoT Bojabl B
IIpUpOAE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukammss  Heopranmueckmx  coemuHenuid.  Oxcunbl.  Knaccudukanms — oxcHIOB:
coseoOpa3zyromue (OCHOBHBIE, KHCIOTHBbIE, amQoTepHble) U HecosneobOpasyromue. Homenkiatypa
okcu10B. Ou3nUecKkre U XMMUYECKHe CBOMCTBAa OKCcuIoB. [loydyenne okcumos.

OcnoBanust. Knaccudukanus ocHoBaHMHN: MIENOYM U HEPACTBOPUMbIE ocHOBaHMs. HomeHknaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loryueHrne ocCHOBaHUH.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kuciaor. @U3HUECKUe U XMMUYECKHE CBOMCTBA
kucinot. Psan aktuBHoctn MmetaiuioB H. H. bekerosa. Ilomyyenue kucior.

Comu. Homenknarypa coneil. @u3nuecknue U XuMudeckue cBorctsa coseil. [lonmydyenue coneit.

['eneTnueckas CBsI3b MEXKIYy KacCaMH HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenn:

KaueCTBEHHOE OIpeAeTeHNe COJIEp)KaHUd KUCIOpoJa B BO3JyXe, IOIy4YeHHE, COOHpaHue,
pacrio3HaBaHHE M U3yYEHHE CBOWCTB KHUCIOPOAA, HAONIOICHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM
U YCJIOBHSI BOSHHUKHOBEHMSI U MPEKpalleHus] ropeHus (moxapa), 03HaKOMJIeHHE ¢ o0pa3laMu OKCHIOB U
ONMCaHWE WX CBOKMCTB, IOJIyueHHe, COOMpaHUe, paclo3HaBaHHE W H3yYEHHE CBOMCTB BOJOpOJA
(ropenue), B3aumozeiictBue Bojgopoaa ¢ okcuaom wmenu (II) (Bo3mMOXHO uCHONIB30BaHUE

MBOY MNIro «CpepHas obweobpasosaTesibHasA WwWkona Ne 16»
MM. 3acnykeHHoro yuymutens PCOCP .U, YebbiknHa



BHJICOMAaTEPHAIIOB), HAOIIOIcHNE 00PaA3IOB BEIIECTB KOJIMYECTBOM | MOJIb, HCClIeIOBaHUE OCOOCHHOCTEH
pacTBOpPEHMUS] BELIECTB C Pa3IM4YHON PacTBOPHUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEIEIEHHOMN
MaccoBOM J10J1ell paCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBIE BO/IbI C METAJUIaMH (HAaTPUEM U KaJIbL[EM)
(BO3MOXXHO HCITOJIb30BaHME BUICOMATEPHATIOB), HMCCIEJOBAaHHWE OOpPA3LOB HEOPTaHUYECKHX BEILECTB
pa3IMYHbIX KJIACCOB, HAOIIOAEHUE U3MEHEHUsI OKPACKU MHAMKATOPOB B PAacTBOpaxX KHUCJIOT U ILENOYEH,
nu3ydeHue B3aumojeiicTBus okcunga menu (1) ¢ pactBopoM cepHOIl KHCIIOTBI, KUCIOT C MeETalljlaMH,
peakuuil HeUTpaau3aluy, OIy4eHHe HEPAaCTBOPUMBIX OCHOBAaHUH, BBITECHEHUE OJJHOTO METajlla JPyIUM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTANIBHBIX 3aa4 110 TeMe «BakHelme kinacchl HEOPraHMUECKUX
COEITUHEHUI.

Ilepuoanyeckuit 3akoH u Ilepumoamyeckass cucrema xumudeckux diaementos JI. M.
Menpeneesa. Crpoenne aToMoB. XuMHYecCKas CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHTE/IbHBIE
peakuuu

IlepBble NONBITKM KiIacCU(UKALMU XUMHYECKHX 3JeMeHTOB. [loHsATHE O Tpynmax CXOJIHBIX
AJIEMEHTOB (LIEJIOYHbIE U ILEJIOYHO3EMENbHbIE METaJlIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUIbI U THIPOKCHUIBI.

Ilepnonnueckuit 3akoH. llepuonnueckas cucrema xumuyeckux 3vieMeHToB [[. M. MeHnneneesa.
Kopotkonepuoanas u jymHHOnepuoaHas Gopmsl [leproanyeckoit cucTeMbl XUMUYECKUX JIeMEHTOB /.
N. Menneneesa. Ilepuonsl u rpymnmsl. @U3HMYECKUN CMBICI NOPAJIKOBOIO HOMEPA, HOMEPOB IepHuoaa U
IPYyIIIBI YJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sizep. M3ortombl. DnexTpoHbl. CTpo€HHE 3IIEKTPOHHBIX
o0osouek aTromMoB nepBbiXx 20 xumuueckux ieMeHTOB llepumomuueckoit cucremsl [I. Y. MenneneeBa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO €ro mnojoxxkeHutro B Ilepmommueckon cucreme [[. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHUYECKHUX D3JIEMEHTOB, METAJUIMUECKUX W
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOJIaM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanyeckoil CHUCTEMBl XMMHUYECKHUX AJIEMEHTOB IJIf
pa3BuTHUA HayKu U npakTuku. [. . MenneneeB — y4€HbIN U TpaXXJaHUH.

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHAs UM HEMOJISIPHAS)) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTD
XUMHUYECKHX 3JIeMEHTOB. FIOHHasI CBSI3b.

Crenenp okwucieHusi. OKHUCINUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipouecchl OKUCIEHUS WU
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpas3loB BELIECTB METAJUIOB W HEMETAJUIOB, B3aUMOJACWCTBUE T'MJIPOKCHIA I[MHKA C
pacTBOpamMH KHUCJIOT M IIEJNOYEl, MPOBEICHHE ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakIuil (ropeHue, peakliuu pa3aokKeHus, COeTUHEHHS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H NPU M3YYEHHHM XMMHM B 8 KJIacCe OCYILIECTBIISIETCSA 4EpE3
HCIOJIb30BaHNE KaK OOIINX €CTEeCTBEHHO--HAYyUHbIX MMOHATHH, TaK U MOHATHH, ABISIOMIUXCS CHCTEMHBIMU
JUIS OTZAETBHBIX MPEIMETOB ECTECTBEHHO--HAY4YHOI'O IIUKJIA.

OO01ue ecTecTBEHHO--HAy4YHbIE MOHSTHUS: Hay4dHbIH (DaKT, TUMOTE3a, TEOpHUs, 3aKOH, aHAJIU3,
CHHTE3, KJlacCu(UKalus, MEepUOJUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJECIUPOBAHHE, HW3MEPEHUE,
MOJI€EIIb, SIBJICHHE.

®dusuka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaHOaKTUBHOCTD,
MOJIEKYJa, J3JEKTPUYECKUN 3apsf, BEIIeCTBO, Tea0, 00BEM, arperaTHoOe COCTOSHHE BELIECTBa, ras,
¢u3nvecKkre BEIMYUHBI, €IMHULIBI H3MEPEHHsI, KOCMOC, TUIaHEeThI, 3BE3/1b1, CONHIIE.

buonorust: potocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHbIE MHOPOJbI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMH4YeCKasi peakuus

Ilepnonnueckuit 3akoH. llepuonmueckas cucrema xumuuyeckux sieMeHToB [[. M. MeHnneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOMCTB XMMHMUYECKHMX D3JIEMEHTOB IEPBBIX TPEX
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MIEPUOJIOB, KaJMs, KajdblUsd M HMX COCJUHEHUH B COOTBETCTBHM C IIOJIOKEHUEM DJJIEMEHTOB B
Ileproanueckoii cUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHnue BellecTBa: BUAbl XUMUUYECKOW CBA3U. THIIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMHUYECKOM CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3jMYHbIM  KJjlaccaM HEOPraHMYECKUX COEIMHEHUM, TIE€HETUYecKas CBs3b
HEOPraHUYECKHUX BEIECTB.

Knaccupukanuss XMMHYECKMX peaKIHMid 10 pasMYHbBIM NpU3HAKaM (IO YHUCIy U COCTaBy
YYacTBYIOUIMX B pPEaKIHMM BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, MO H3MEHEHHUIO CTENEeHEW OKHCICHUS
XMMHAYECKHX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTajlu3aTopa). DK30- M SHIOTEPMHUYECKHE
peakuu, TepPMOXUMUYECKUE YPABHEHUS.

[lonatne o0 CKOpPOCTH XUMHYECKOW peakiuu. I[loHsTHe 00 O0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHATHE O rOMOreHHBIX M TeTeporeHHbIX peakuusax. IlonsTue o karamuse.
[lonsitTue o xumMuyeckoM paBHOBecUU. DakTOphl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOW peakuuu U
MOJIOKEHNE XUMMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUWH,  AJIEKTPOHHBIM  OaJlaHC  OKUCIUTENIbHO-
BOCCTAHOBUTEIBHOM peakinu. COCTaBlI€HHE YPABHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUH C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopus >ME€KTPONUTHYECKON AMCCOLMALMH. DIEKTPOJIUTHI U HEIIEKTPOJINUThI. KaTHOHBI, aHUOHBI.
MexaHu3M AuccolMaly BEIIECTB € Pa3IMYHbIMU BUAAMHU XUMUYECKON CBsi3u. CTeneHb AMCCOLUAIINH.
CunbHbIe U cradble IEKTPOIUTHIL.

Peakuuu wnoHHOro oOMeHa. YcloBHs MNPOTEKaHUS peaKUUd HOHHOIO oOOMEHa, IOJIHBIE W
COKpallléHHbIE HOHHBIE ypaBHEHMs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHMW U COJIEH B CBETE
MpeACTaBICHUN 00 3JeKTpoNUTUYeCKOr nucconuanuu. KadyecTBeHHbIe peakiuu Ha WOHBL. [loHaTue o
TUJIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMHU KPUCTAIUIMUECKUX PEMIETOK HEOPTaHMYECKUX BELIECTB — METAIIOB U
HeMeTaJsIoB (rpadura U anmasza), CIOKHBIX BELIECTB (XJIOpPHAA HATpHsl), UCCIIEIOBAaHUE 3aBUCHMOCTU
CKOPOCTHM  XMMMYECKOW  peakIuu OT  BO3AEHCTBHS  Pa3lMYHbIX  (PAKTOPOB, HCCIIEOBaHUE
AJEKTPONPOBOJIHOCTH PAaCTBOPOB BEUIECTB, MpoOIlecca TUCCOLMALMU KHCIOT, IIEJO4Yed U cosel
(BO3MOXXHO HCIOJIb30BaHHWE BUAEO MATEPUAIOB), MPOBEAECHUE OMBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKH
MPOTEKAHUS PEaKIMid MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIIEJICHUE Ta3a, 0Opa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakuu
pa3ioXKeHUs, COEIMHEHUs), DPACIIO3HABAaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI0 KaueCTBEHHBIX
peaxkuuii Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a7ad.

HemeTaibl U MX coeUHEeHUSA

OOmiast xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucienusa. CtpoeHue M pU3NYECKUe CBOWCTBA MPOCTHIX BEIIECTB — I'aJOT€HOB. XUMUYECKUE CBOMCTBA
Ha IpuMepe XJopa (B3auMoJeicTBHE C MEeTaNIaMH, HeMeTallaMHt, 1ienoyamu). Xinopooaopoa. ConsiHas
KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJIydeHHEe, NMpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOAa Ha
OpraHM3M uejoBeKa. BakHele XI0pHUabl U UX HaXOKIECHHUE B IPUPOJE.

O6mras xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE
crerneHd okucieHus. CrtpoeHue M (U3NYECKHE CBOICTBAa NMPOCTHIX BEIIECTB — KHCIOPOJa M CEphl.
AnnotponHbie MOAU(MUKAIIMK KHCIOPOJAa W CEpbl. XWUMHUYECKHe CBOMCTBa cepbl. CepoBoaopon,
cTpoeHue, (u3ndYeckue M XUMUYeckue CBOMCTBa. OKCHIBI Cepbl Kak MPEACTaBUTENH KHCIOTHBIX
okcuaoB. CepHasi KuCIIOTa, pU3NYECKHE M XMMHUYECKHE CBOWCTBa (OOIIME Kak MpeICcTaBUTElNs Kiacca
KHUCJIOT W crenuduueckue). XUMUYECKUE PpEeakIUH, JIeXKallle B OCHOBE MPOMBIIUIEHHOTO Crocoda
MOJy4YeHUs1 CepHOM KHUCIOTHI. [IpuMeHeHue cepHoil KUCIOTHI. COJIM CEPHOM KHUCIOTHI, KauyeCTBEHHas
peakius Ha cynbhaT-uoH. HaxoxaeHune cepbl U €€ COeIMHEHHI B MpUpoje. XMMHYECKOE 3arps3HEeHue
OKpYy Xarollel cpenbl COCAMHEHUSIMH cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.
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OO6mrast xapakTepucTHKa 1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE
CTETIEHU OKHUCICHHs. A30T, paclpoCTpaHEHHE B NpUpOAe, (PHU3MUECKHE U XHUMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHUaK, €ro (u3Mueckue M XMMHUYECKHE CBOMCTBA, IOJIyY€HUE U
npuMeHerre. Coim aMMOHUS, UX (U3UYECKHE M XUMHUYECKUE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peakiysi Ha MOHbl aMMOHUS. A30THasi KHcIOTa, €€ moiydeHue, Gpu3nyeckue U XMMUYECKHE CBOWCTBA
(oOmme Kak MpencTaBHTENs Kilacca KUCIOT U cnenuduyeckue). Mcnoab3oBaHue HUTPATOB M COJEH
aMMOHMSI B KayeCcTBE MHHEpPaIbHbIX YJIOOpeHuil. XuMHYecKoe 3arps3HEHHE OKpYyXKarolled cpelbl
COCAMHEHUSIMH a30Ta (KHCIOTHBIC JOKIH, 3arpsA3HEHHE BO3/1yXa, IMOYBBI M BOA0EMOB). Docdop,
ajutoTpornabie Mogudukanun pocdopa, ¢usnueckue m xumuueckue cpoictBa. Oxcun dochopa (V) u
docdopHas kucnora, Gpu3MUIECKUe U XMMHYECKHE CBOWCTBa, moiydeHue. Mcmonp3zoBanue ¢ocdaro B
KayecTBE MUHEPAJIbHBIX YA00PCHUH.

OOmias xapakrepucTtika 31eMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE
CTENEHU OKHUCIIEHMs. YTIIEpPOA, aJUIOTPOINHbIE MOAU(UKALINY, PACIPOCTPAHEHUE B IPUPOAE, (pU3HUecKue
U Xumuueckue cpoictBa. Ancopobuus. Kpyrosopor yriaepoma B mpupone. Okcuisl yriiepoja, HMX
¢u3nyeckue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KMBBIC OPraHU3MbI, NOJYYEHHE U IPUMEHEHUE.
DKOJOTHYECKHE TPOOJIeMbl, CBsi3aHHBIC ¢ okcuaoM yriepona (IV), rumoresa riiodaasHOr0 MOTEIUICHUS
KJIUMaTta, NapHUKOBBIN 3¢ (deKkT. YTosbHas KUCI0Ta U €€ COIM, UX (PU3MYECKHe U XUMUYECKUe CBOMCTBRa,
noiryuyeHne u npuMeHeHune. KayectBeHHas peakuusi Ha KapOoHaT-uMoHBL Vcnonp3oBanue kapOOHATOB B
OBbITY, MEJIMLIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO03sIHCTBE.

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIMHEHUSX yriepoia (MeTaH,
3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, INIMLEPUH, YKCYCHas KucioTa). [IpupogHble HCTOUHUKH YIIIEBOIOPOIOB
(yromp, npupoaHbIA Tra3, He(PTH), MPOAYKTH HX TNepepaboTKu (OEH3WH), WX PO B OBITY H
IPOMBIIIICHHOCTH. [loHATHE O GMOJIOTMYECKH Ba)KHBIX BEILECTBAaX: JKUpax, OesKax, yriieBojax — U UX
pOJIU B )KM3HM uesloBeKka. MaTepruaibHOE €AMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usnueckue m XMMHUYECKHE CBOMCTBA, MoyiyueHHe M npuMeHeHue. CoelnHeHHs
KpeMHusi B mnpupozge. OOmme mnpezacrasieHuss o0 okcuae kpemHus (IV) um kpemHueBoil Kuciore.
Cunukatel, X MCIIOJIB30BaHHE B OBITY, B MPOMBIIUICHHOCTH. Ba)kHelue cTpouTeabHbIe MaTepHallbl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, xkene300eToH. [IpoGiembl 0€30MacHOrO0  MCIHOJIb30BAHUS
CTPOMTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii Ikcnepumenm:

u3ydyeHue o00pas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTBI, IpPOBEACHUE
KAueCTBEHHBIX pEaKUMi Ha XJIOPUA-UOHBI W HAOJIOJIEHUWE MPU3HAKOB HX TMPOTEKaHMS, OMBITHI,
oTpaxkaromue (U3NYECKHe U XHUMHUYECKHE CBOMCTBA TaJIOTEHOB U HUX COCIUHEHUH (BO3MOXKHO
WCIOJIb30BaHNUE  BHJIEOMATEpUANIOB), O3HAaKOMJIEHHE C o0pa3lamMu  XJOpUI0B  (TaJOreHHJIOB),
O3HAaKOMJIEHHE C 0Opa3lamMu cepbl U €€ COCIMHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHNUE BUAEOMATEPHUAIIOB),
HalIo/leHne Tpoliecca OOyIIMBaHUS caxapa IMoj JeHCTBHEM KOHLIEHTPUPOBAHHOM CEPHOW KHUCIOTHI,
M3y4YeHUEe XUMHUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, IPOBEJCHNE KaYeCTBEHHON peakluu Ha
cynb(haT-uoH M HaONlIo/IeHHWEe NpU3HaKa e€ MpPOTeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMH CBOWCTBAMU
a3ora, pocdopa u Ux coeauHEHHNH (BO3MOKHO HUCIOJIB30BAHUE BHJICOMAaTEPUANIOB), 00pa3liaMu a30THBIX
u GochopHBIX YTOOpEHHUM, MOTydYeHHEe, COOMpAaHWE, PACIO3HaBaHWE M HM3YyYCHHE CBOWCTB aMMHAaKa,
MIPOBE/ICHUE KAYECTBEHHBIX PEAaKIMH Ha MOH aMMOHHUS U QochaT-MOH U M3YUYEHUE MPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJCUCTBHE KOHIEHTPUPOBAHHOM a30THOM KHCIOTBI C MeAblo (BO3MOXHO
UCIOJIb30BAaHUE BHUIEOMATEPUANIOB), M3YUYEHUE MOJETEeH KpUCTAJUIMYECKHX pPelETOK aiMmasa, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE € MPOIIECCOM aACOpPOLNU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM IMPOTHBOra3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE M M3yYEHHE CBOMCTB YIJIEKHCIIOTO
rasa, NpoBEJCHNE KAa4eCTBEHHBIX pEaKIMil Ha KapOOHAT M CWJIMKAT-UOHBl U H3y4YEHHUE MPU3HAKOB MX
IIPOTEKAHUs,  O3HAKOMJIEHME C  NPOAYKIMEW  CHWIMKaTHOM  NPOMBIUUIEHHOCTH,  pPELICHHE
HKCIEPUMEHTAIBHBIX 33134 110 TeMe «BaxxHel1e HeMeTanbl 1 UX COeITUHEHUS.

Metanbl M X COeIMHEHUS

OOmiasi XapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — META/NIOB Ha OCHOBAHUU UX TOJO0XEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB J[. M. MenaeneeBa u crpoeHust atomoB. CTpoeHue
MeTaJlJIoB. Merajuinyeckasl CBA3b U METAJUIMUECKas KPUCTAUINYECKas PEIETKa. DIEKTPOXUMHUYECKHUN
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psAn HampspkeHud MeTauioB. Du3nyeckne W XUMHYECKHE CBOMCTBa MeTaioB. OOmmMe CrocoObI
MOJTy4yeHHUs MeTauioB. [IOHSATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI MX OT KOPPO3HH.
CrunaBsl (CTallb, YyT'YH, JIOPATIIOMUHUIM, OpOH3a) M UX IPUMEHEHHE B OBITY M IPOMBILIUIEHHOCTH.

[[leounble MeTauibl: MOJIOXKEHHE B llepmogmyeckoi cucremMe XuUMHUUYECKux sieMmeHTtoB [, .
MenieneeBa, CTpOCHHE UX aTOMOB, HaxOxXJeHUe B npupoje. Puzndyeckue 1 XMMUYECKUEe CBOMCTBA (Ha
npuMepe HaTtpus U Kanus). OKCUIbI U TUAPOKCUABI HATPUS U Kanus. lIpuMeHeHue mieouHbIX METAIIOB
U UX COCOUHEHUN.

[I{erouHO3EMENBHBIE METAJUIBI MAarHuid M KalblUU: IOJOXeHHe B llepuommueckoi cucreme
XuMH4eckux neMeHToB 1. 1. Menneneesa, cTpoeHHE HX aTOMOB, HaX0XACHUE B Iipupoje. Pusndeckue
U XMMHUYECKHE CBOMCTBa MarHusg M Kaiubuus. Bakneiimme coeauHeHMs KaibLus (OKCHJ, THAPOKCUI,
coiu). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B llepuonuyeckoi cucreme xummudeckux sneMeHToB [l 1. Menneneesa,
CTPOCHHME aToMa, HaxOXJAeHHe B npupone. DPuU3HUYECKHE W XUMHUYECKHE CBOWCTBA AIIOMHHHS.
AMpoTepHbIe CBONCTBA OKCHJIA U THIPOKCUA ATFOMUHUS.

XKeneszo: nonoxenue B llepuonnueckoil cucreme xummueckux aieMeHToB /[I. M. Menneneesa,
CTpOEHHE aToMma, Haxo)KJeHue B npupoje. dusnueckue M XUMHUECKHE CBOMCTBa »xene3a. OKcuibl,
ruapokcuabl u conu xenesa (II) u sxenesza (III), ux cocra, cBoiiCTBa U MOIy4YeHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ oOpa3laMM METa/lIOB U CIUIABOB, UX (U3MYECKUMHU CBOMCTBAMH, H3y4yCHHE
pe3yabTaTOB KOPPO3UH METALIOB (BO3MOXKHO HCIOJIB30BAHHE BHUICOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBHS OKCHAA KallbIUsl M HAaTpUs C BOAOH (BO3MOYKHO MCIIOJIb30BaHME BUIEOMATEPHAJIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHUs Keje3a B KHUCIoponae (BO3MOXKHO
UCIOJIb30BAaHUE BUIEOMATEPUANIOB), IPU3HAKOB MPOTEKAHUs KaYeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus,
KaJIbIIMS, aTIOMUHMS, 1TMHKa, xkene3a (I1) u xenesza (III), mexu (II), HaGmroeHne u onvcanue MPOILECCOB
OKpalllMBaHUS IUIAaMEHH HMOHAaMM HAaTpus, Kajausd M Kaublus (BO3MOXKHO — HCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOICTB rMAPOKCHA AIFOMUHUS U TUAPOKCUIA LIMHKA,
pelIeHne YKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelne MeTaibl U UX COEIUHEHUS.

XuMHus U OKpYKaoLas cpeaa

BemecTBa 1 MaTepuaisl B IOBCEAHEBHOM XKU3HU YeIoBeKa. be3omacHoe HCIob30BaHUE BELECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas moMoIb MpH XUMUYECKUX 05KOTaX U OTPABIECHUSX.

XUMHUECKOe 3arps3HEHUE OKpyXkarolled cpensl (mpedenbHas JOMycTHMAash KOHLIEHTpALHs
Beniects, nanee — [1/IK). Ponb xumMuu B pemieHnu 3K0J0rHYeCKuX MpooIieM.

Xumuueckuii IKcnepumenm:

n3y4eHue 00pa3loB MaTepualoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmunie céazu

Peanusarnus MeXnpeaMeTHBIX CBA3EH NMPU M3YYEHUMM XMMHHM B 9 Kjacce OCYLIECTBIISIETCS 4epe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M TOHATHH, SBISIONIMXCS CUCTEMHBIMU
JUISL OTJEIBHBIX IIPEAMETOB €CTECTBEHHO--HAYYHOI'O [IUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIH (aKT, TUIIOTe3a, 3aKOH, TEOpHs, aHAJIHU3, CUHTE3,
KJ1accupuKalus, NepUOAUYHOCTb, HAOIIOJIEHHE, SKCIIEPUMEHT, MOJAEIUPOBAaHUE, HU3MEPEHHE, MOJIENb,
SBJICHUE, TAPHUKOBBIHN 3((EeKT, TEXHOIOTUSI, MAaTEPUAIIBI.

®duszuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaIHOaKTUBHOCTD,
MOJIEKYyJla, JJIEKTPUUYECKUI 3apsij, NPOBOJHMKH, TMOIYHPOBOJHHKH, JUIIEKTPUKH, (HOTORIIEMEHT,
BELIECTBO, TeNO, OO0BEM, arperaTHO€ COCTOSHME BEIECTBa, Tra3, pacTBOp, PacTBOPUMOCTD,
KpUCTaJUIMYecKass pemeéTKa, CIUIaBbl, (U3MUYECKUE BETUYMHBI, €IUHHIIBI HM3MEPEHHs, KOCMUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COHIIE.

buonorusi:  ¢gorocunTe3, AbixaHue, Ouocdepa, IKOCHCTEMA, MHHEpaIbHBIE YIOOpEHMUs,
MHUKPODJIEMEHTBI, MAKPOJIEMEHTBI, TUTATECIIBHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHbIE MOPOJBI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA INPOI'PAMMBLI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JJUMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIBTaThl OCBOCHUS ITPOrPAaMMBbl OCHOBHOT'O 001IIeT0 00pa30BaHUs TIOCTUTAIOTCS
B X0ji¢ OOydYeHHUsI XUMUU B €MHCTBE YYCOHON M BOCIUTATEIIHHON JEATEILHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMA POCCUMCKUMHU COLIMOKYJIBTYPHBIMA M JTyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH,
NPUHATBIMU B OOIIECTBE NpaBWJIAaMH M HOpPMaMH TMOBEACHHUS U CIOCOOCTBYIOT TIpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI M COITUATTU3AIIMHA 00YYaIOIINUXCSI.

JIMYHOCTHBIE PE3YNIBTAThI OTPAKAIOT TOTOBHOCTH 00YYaIONIUXCSI PYKOBOACTBOBATHCS CHCTEMOMN
MMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACHIMPEHHE OINbITa JEATCILHOCTH Ha €€ OCHOBE, B TOM
YHUCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTEYCCTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECCKOMY M HAyYHOMY
HACJIEUIO, TOHUMAaHMs 3HA4YCHHs] XMMHUYECKOM HAyKM B JKU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEpHOW HWH(pOpMamMel O TMEepeaOBBIX JOCTHKCHHUSX W OTKPBITHIX
MHPOBOH U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHIX 00 yCTPOMCTBE MUpa U
o011ecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUSA:

MPEJICTABICHUSI O COIHMAIBHBIX HOpPMax W TMPaBWIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIEKTHUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTHU B 00IIIECTBEHHO MMOJIE3HOM,
y4e0HO-UCCIICIOBATEIIbCKOM, TBOPYECKOM W JPYrUX BHUAAX JCATCIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOM [1€ATEIbHOCTH TPH BBIOJHEHUU Y4YEeOHBIX, MO3HABATEIbHBIX 3a/1ad,
BBITIOJTHEHUM XHMHYECKUX OKCIICPUMEHTOB, CO3JaHMHM Y4YEOHBIX TIPOCKTOB, CTPEMJICHHS K
B3aMMOIMOHMMAHUIO W B3aMMOIOMOIIM B TMPOIECCe JTOH YyueOHOW MEeATENbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJICHWE M TIOCTYIKHA CBOWX TOBAPHUIICH C MO3HWIIMMA HPABCTBEHHBIX M IPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIEACTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMHUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKH M COCTABJISIONIMNEC OCHOBY IS TMOHHMAHHS CYIIHOCTH
HAay4YHOM KapTHHBI MHUpa, MPEJCTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOJBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOIHOM CPEIoi, O POJIM XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIE MOTHBBI, HANpaBlICHHbIE Ha TMOJyYCHHWE HOBBIX 3HAHUW MO XHMHUH,
HEOOXoMuMBbIC JUIsI  OOBSCHCHHSI HAONIOAACMBIX IPOIECCOB W SIBJICHHH, IT03HABATEIHHOM,
WH()OPMAIIMOHHOW W YHUTATENbCKOW KYIbTYPBI, B TOM YHCJIE HABBHIKOB CAMOCTOSITEIILHON palOTHI C
V4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATYpOH, JIOCTYIHBIMH TEXHUYECCKHUMH CPEJICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYYeHWI0O W TIO3HAHUIO, JIOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOCKTHOW U HCCIEAOBATENbCKON JEATeIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHS O0yUYEHUS B JaTbHEHIIICM;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

OCO3HaHWE IIEHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 JKU3HH, OCO3ZHAHHE MOCIEICTBUN U HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS
QJIKOTOJIsI, HAPKOTHKOB, KYPECHHs), HEOOXOJIMMOCTH COOJIOJCHHUS TMpaBWJI OE30IMaCHOCTH IIPH
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEPEC K MPAKTUIECKOMY H3yUeHUI0 Mpodeccuii U Tpyaa pa3imyHOro pojia, YBaKEHUE K TPYAY
U pe3yibTaTaM TPYIOBOH ACATEIHHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUN
M0 XMMHUU, OCO3HAHHBIN BHIOOP WHIUBUAYATHHOU TPACKTOPHH MPOIOJDKEHHS 00pa30BaHUS C yIETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W TOTPEOHOCTEH,
YCIEIHOW MPOPECCHOHAIBHON AEITeTbHOCTH W DPAa3BUTUS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH
aIanTUPOBaThCs B MpodecCoHABHON cpefie;
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6) DK0.JI0OTNYeCKOr0 BOCIIUTAHHUA:

HKOJIOTUYECKU 11€JeCO00pa3HOe OTHOLICHHE K MPHUPOJEe KaK HCTOYHUKY KH3HM Ha 3emie,
OCHOBE €€ CyILEeCTBOBAHUA, MOHMMAaHUE LIEHHOCTH 3J0pOBOro M Oe3omacHoro o0pasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MUYECKOMY M MCHUXHYECKOMY 3/0POBBIO, OCO3HAHHE
LIEHHOCTH COOJIO/IEHHUs] MpaBWJl OE30IACHOTO IMOBEAEHUS IpU paboTe ¢ BEIIECTBAMH, a TAaKXe B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJEH;

CIOCOOHOCTH IPUMEHSTh 3HAHHUSA, MOJy4yaeMble NPU U3YyUYEHUM XUMHHM, Ul peIIeHUs 3ajad,
CBA3aHHBIX C OKPY’KAIOLIEH NIPUPOJHON CPEOM, I MOBBIIICHUS YPOBHS 3KOJIOIMYECKON KYJIBTYPBI,
OCO3HAaHMs TJI00aJBHOIO XapakTepa 3KOJOIMYECKUX MpoOJeM M MyTel MX pelleHUs MOCPeICTBOM
METOJIOB XMMMH, SKOJIOIMUECKOTO MBIIUIEHUS, YMEHHUS PyKOBOJICTBOBAaTbCS MM B I103HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pE3yJNbTAaTOB BBLACISAIOT 3HAauMMble JUIsl  (OPMHPOBAHUSA
MHUPOBO33pEHHUSI OOIIEHAYYHbIC MOHATUS (3aKOH, TEOpHWs, NPHUHIMUI, THUMOTe3a, (akt, cucrema,
IpoIecc, AKCHEPUMEHT U JApPYroe.), KOTOpble HCHOJIb3YIOTCA B €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX
mpeaMeTax M TO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MPEIMETOB (HOPMHUPOBATH NPEACTABICHUE O
LIEJIOCTHOM HayyHOW KapTUHE MHpa, U YHHUBEpCaJbHble yuyeOHble AeHCTBUS (I1O3HABaTEJbHbIE,
KOMMYHUKATHBHBIE, PETyJIATUBHBIC), KOTOphIE o00OecnednBaloT (OpMHUpPOBaHHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHON AEATEIbHOCTH.

Ilo3naBaTenbHBIE YHHBepcaJIbHbIe YUeOHbIe NeliCTBUSA

Ba3zoBrble Jloru4eckue AeiicTBUA:

YMEHHS HUCIIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBILIUIEHUS IIPY OCBOCHUHU 3HAHWI: pacKpbIBaTh
CMBICII XMMUYECKHX HMOHATHH (BBIIENATh UX XapaKTepHble MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C
IPYTUMH TIOHSATHSIMH), HCIIOJNB30BaTh MOHATHS s OOBSCHEHUS OTHACIbHBIX ()AKTOB W SIBICHUH,
BbIOMPAaTh OCHOBAaHHWS U KPUTEPHUM s KiIacCU(UKALMU XMMUYECKUX BEIIECTB U XUMHMUYECKUX
peakuuii, yCTaHaBIMBaTh NPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXAY OOBEKTaMM H3yY€HHUS, CTPOUTH
JIOTHUECKUE DACCYXJeHUs (MHIYyKTHBHbIC, JEAyKTUBHBIC, IO AaHAJIOIMU), JeJaTh BBIBOJBI H
3aKJIIOUEHNUS;

yMEHUE TPUMEHATh B Ipollecce IMO3HAHHUS MOHATUSA (TpeAMETHbIE M MeTalpeJMEeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, MHCIONb3yeMble B XUMHUH, IpeoOpa3oBbIBATH MIMPOKO
IPUMEHSIEMbIE B XMMHUU MOJIEJIbHbIE IPEACTaBIEHUS — XMMUYECKUH 3HaK (CHMBOJ JIJIEMEHTA),
XuMHueckas (Gopmysa U ypaBHEHHE XUMUYECKOW peakluy — MPH PEIIeHNH y4yeOHO-II03HaBaTEeIbHBIX
3a1a4, ¢ YYETOM ATHX MOJEIBHBIX NPEACTABICHUN BBIIBIATh U XApAaKTEPU30BaTh CYIIECTBEHHBIC
MIPU3HAKU U3Y4YaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U XMMHUECKUX PEAKIUi, BBIABIATH 00IIME
3aKOHOMEPHOCTH, TNPUYUHHO-CIEACTBEHHBIE CBS3M M IPOTUBOPEUMS B H3y4daeMbIX Ipolieccax M
SIBJICHUSX.

ba3oBble uccienoBaTe/bCKue NeHCTBHA:

YMEHHE HCIO0JIb30BATh MOCTABICHHBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSI, a TAKXKe B
KayecTBE OCHOBBI JUIsl (POPMHPOBAHHUS THIOTE3Bl IO TMPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMbIX
CYKJICHUH;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHMIO, OPraHU3alMM U IPOBEACHUI0 YUYECHHMUYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOAOM IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, (opMyIupoBaTh OO0OOIIEHHS M BBIBOABI IO pe3ysbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ undopmanueii:

yMEHHE BbIOMpPATh, aHATU3UPOBATh M MHTEPIPETUPOBATh MH(DOPMAIUIO PA3JIUYHBIX BHUIOB U
¢dopM TmpencTaBieHHs, MOJIy4YaeMyl0 M3 pasHBIX HCTOYHHUKOB (HAy4YHO-TIOIMYJISpHAs JUTEpaTypa
XMUMUYECKOTO COJEep KaHUA, CIpaBOYHBbIE IHOcoOus, pecypchl MHTepHeTa), KpUTHUECKH OLIEHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE NPUMEHATh pa3IMyHble METOIbl M 3aIpOChl MPU NOUCKE M O0TOOpEe MHPOpPMALUU U
COOTBETCTBYIOIMX IaHHBIX, HEOOXOJIMMBIX IS BBIMOJHEHUS Y4YeOHBIX M IO3HABATEIbHBIX 3a]au
OIpeNIeIEHHOTO THIA, MPHOOpETeHHE OomnbiTa B OONACTH HCHOJB30BaHUSA HH(POPMALIMOHHO-
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KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJCHHUE KyJIbTYpPOH AKTUBHOTO MCIIONb30BAaHUS Pa3JINYHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBHIOMPATh ONTUMANIbHYIO (popMy mpencTaBieHus] HH(OpMAIU
U WIIOCTPUPOBATh peIlacMble 33Jaud HECIOXKHBIMM CXEMaMH, AMarpaMMaMi, APYruMH (GopmaMu
rpaduKu U UX KOMOUHAIUSAMU;

YMEHHE HCHOJb30BaTh M AaHAIM3MPOBATh B IIpoliecce Y4yeOHOM M HccIenoBaTeIbCKON
JESTeIbHOCTH MH()OPMAIMIO O BIUSHUH IMPOMBIIUIEHHOCTH, CEILCKOTO XO035ICTBa U TPaHCIOPTA Ha
COCTOSIHUE OKPY’KaIOIEH IPUPOJHON CPEIbI.

KoMMmyHukaTHBHBIEe yHUBepcaibHbIe y4eOHbIEe 1eiCTBUS:

YMEHHUs 3aJaBaTh BOIIPOCH! (B XOJ€ Auanora v (WiM) AMCKYCCHM) IO CYLIECTBY OOCyXaaeMon
TeMBbI, (POPMyIIMPOBATH CBOM MPEIOKEHUSI OTHOCUTENFHO BBIIOIHEHHS MTPEIOKEHHON 3a1a4;

YMEHHS IPEICTAaBJIATH IIOJYyYEHHBIE PE3yJIbTaThl IIO3HABATEIBHOM IEATENBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; Je]aTh MPE3CHTALUIO0 PE3yJIbTaTOB BBINOJIHEHHUSI XUMUYECKOTO 3KCIIEPUMEHTA
(;1abopaTopHOro ombiTa, J1a0OpPaTOpHOM pPabOTHl MO MCCIEIOBAHUIO CBOWCTB BELIECTB, Y4eOHOIO
IIPOEKTA);

YMEHHUS Y4eOHOro COTpYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH I103HAaBaTENbHON U
MCCIIEIOBATEILCKON JIEATEIIFHOCTH NP PEHICHUH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE y4éTa OOmmX
UHTEPECOB M COIJIACOBAHUS MO3ULMHA (0OCYXIeHHs, OOMEH MHEHHUSMH, «MO3IOBbIE IITYpMbD»,
KOOpJMHAILIMSI COBMECTHBIX JNEHCTBUM, ONpPECICHNE KPUTEPUEB IO OLIEHKE KauecTBa BBIIIOJIHEHHOU
paboTsl U ApyruUe).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSITEJIBHO OIPEAEHATh LEIN ACATEIbHOCTH, ILIAHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO JIEATEIbHOCTh, BHIOMpATh Hambosee
3¢ deKTUBHBIE CIIOCOOBI pelIeHHs Y4eOHBIX M MO3HABATEJbHBIX 3aJjau, CAMOCTOATEIBHO COCTaBIIAThH
WY KOPPEKTUPOBATh IPEUIOKEHHBIM aJrOPUTM JEHCTBHM IIPU BBIIOJHEHWHM 33JaHUN C y4ETOM
MOJyYeHHUs. HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX — BELIECTBaX W peaKIHsX, OLIEHUBATh
COOTBETCTBHE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOM €N, YMEHUE HCIOJb30BaTh U aHAJIM3UPOBAThH
KOHTEKCTBI, ITpeiJIaraéMble B yCIIOBUU 3aJaHHM.

HNPEAMETHBIE PE3YJbTATDBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO 00S3aTENBbHOTO  COJAEpXKaHMUSA,
YCTaHOBJIEHHOTO  JaHHOW  (enepanpHOM  paboueil  MmporpaMMol,  BBIAENSIOT:  OCBOEHHbBIE
00yyaroIMMUCs Hay4HbIe 3HAHMS, YMEHHUS U CHOCOOBI eHCTBUM, cnenuduueckue s IpeaMeTHON
oOnactu «XUMHSA», BUIBl JEATEIBHOCTH 110 IOJYYEHHIO HOBOI'O 3HAHMS, €ro HHTEpHpeTalu,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUE€OHBIX M HOBBIX CUTYAIUX.

K koH1y 00yueHus B 8 ki1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIUXCS YMEHUI:

o pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XMMUUECKUN DJIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJIIpHas Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpPHAs Mmacca,
MaccoBasl JOJii XHMHYECKOTO JJIEMEHTa B COEIMHEHUHU, MOJSIpHBIM 00BEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCJIECHHSA, XUMHYECKas peaklus,
KJIaccupUKalUsg peakUuid: peaklud COEAUHEHMs, pPEeaKlMU pas3JIoKEHUs, peakluu 3aMelleHus,
peakiu oOMeHa, PK30- W DHJIOTEPMUYECKHE DPEaKLMH, TEIUIOBOW A(PQEeKT peakiuu, SApo aToma,
ANIEKTPOHHBIA CIIOM aToMa, aToMHas opOuTalb, pPaguyc aTOMa, XMMHUYECKas CBsI3b, MOJSIpHAs U
HENoJIsIpHasi KOBAJIEHTHAsl CBsA3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, pacTBOp, MaccoBas J0JId
BelecTBa (MPOICHTHAs! KOHIIEHTpPAIUs1) B PaCTBOPE;

o WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKHX IOHATUN W MPUMEHATH OTH IOHATHUS
IIPY OIIMCaHHUM BELECTB M UX IPEBPAIICHUN;

. UCTIOJIb30BaTh XUMHUUYECKYIO0 CHMBOJIMKY JUISI COCTaBJICHHUs (OPMYJ BELIECTB UM YpPaBHEHUH
XUMHYECKUX PEaKIIUii;

o OIpEeNeNATh BaJIEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENIEHb OKHUCICHUS
AJIEMEHTOB B OWHApHBIX COCJUHEHHUSAX, NPUHAUICKHOCTh BEIIECTB K OINPEAeTIEHHOMY KIaccy
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coequHeHn mo GopmynaMm, BUA XMMHYECKOH CBsI3M (KOBaJeHTHAas U MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

. packpsiBaTh cmbica Ilepuonnmueckoro 3akona J[. M. MenneneeBa: AeMOHCTPUPOBATH
[IOHUMAaHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX IIOJIOXKEHUS B
[lepuognueckoil cucreme, 3aKOHOB COXpPAHEHMsS] Macchl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOT'O YUYEHHMs, 3aKOHa ABOraapo;

. OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit cucTeMbl XMMHYECKUX
2JIEMEHTOB: pPa3IMyaTh MOHATUS «rjaBHas noxarpynna (A-rpynma)» u «mnoodounas noarpynmna (b-
rpynmna)», Maible U OONbIINe MEePUOJIbI, COOTHOCUTh 00O03HAYEHHs, KOTOpbIE MMEIOTCS B TaOJIHIIe
«Ilepuognueckas cucremMa xumuyeckux odneMmeHtoB [J[. M. MenxgeneeBa» ¢ 4UCIOBBIMU
XapaKTepUCTHUKAaMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijapa, olliee 4HcIo
AJIEKTPOHOB U paclpeAeseHUE UX 10 AIEKTPOHHBIM CIIOSIM);

o KJIacCu(UIUPOBATh XMMUYECKHUE DJIEMEHTBI, HEOPTaHUYECKUE BEIECTBA, XMMUYECKUE PEAKIIUU
(10 YmuCIly U COCTaBY YYacTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEINIOBOMY 3 (DEKTy);
o XapaKkTepu3oBaTh (OMUCHIBAaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB,

MOATBEPKJIasi ONUCAHUE NPUMEPAMH MOJEKYJISPHBIX YPAaBHEHHU COOTBETCTBYIOLIMX XHWMHUYECKHX
peaKuuii;

L4 IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT MX KA4CCTBCHHOI'O CcocCTana,
BO3MOXHOCTH IIPOTCKAHUA XUMHNYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUSAX;
° BBIUUCIIATH OTHOCHUTCIIbBHYIO MOJICKYJISIPHYIO U MOJIIPHYRO MAacCChl BCHIECCTB, MACCOBYIO OOJIHO

XHUMHAYECKOT0 3JIEMEeHTa 1o (hopMyJIie COeMHEHMSI, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOAMTH
pacy€Thl 110 YPaBHEHUIO XUMUYECKOHN peaKiuu;

o HIPUMEHSTh OCHOBHBIE ONIEPALIMHM MBICIUTEIbHOMN NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eHIEe, CHUCTeMAaTU3aIMI0, KIIaCCU(DUKAIINIO, BBISBICHUE MPUINHHO-CIICICTBEHHBIX CBSI3EH — JJIA
U3YyYEHHUS] CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHi, eCTECTBEHHO-HAayYHble METOJbl MO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PeaIbHBIA U MBICIICHHBIH );

o CJIEZIOBATh TMPABUIIaM TIOJIH30BAHUS XUMUYECKOH MOCY0H 1 TaOOpaTOPHBIM 000pYI0BaHUEM, a
TaKXke IpaBUjaM OOpallleHHs] C BEIIeCTBAMHM B COOTBETCTBUU C HHCTPYKIMSIMU IO BBINOJIHEHHIO
71a00PATOPHBIX XUMUYECKHUX OMBITOB M0 MOJYUYEHUIO U COOMpPaHMIO ra3000pa3HbIX BEIIECTB (BOAOPOA
U KHUCIIOpOJia), MPUIOTOBJICHUIO PAcCTBOPOB C ONpEAENEHHON MaccoBOM Joyiell pacTBOPEHHOTO
BEIIECTBA, TUIAHMPOBATh W MPOBOJAUTH XMMUYECKHE SKCIEPUMEHTHI 1O PACIO3HABAHHIO PAaCTBOPOB
IeJI0Yel U KUCIIOT € TIOMOLIbI0 MHIMKATOPOB (JJakMyc, (peHoTanenH, METHIIOPAHX U IpyTrHe).

K koHIy o0y4yenus B 9 kjiacce mpeMeTHBIE Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

o PaCKpBIBATh CMBICT OCHOBHBIX XUMHUECKUX MOHATUNA: XUMUYECKHH 3JIEMEHT, aTOM, MOJIeKyJa,
WOH, KaTHOH, aHWOH,  TIPOCTOE  BEMIECTBO, CIIO)KHOE  BEIIECTBO, BaJICHTHOCT,
3JIEKTPOOTPHUIIATENIBHOCTh, CTENIEHb OKHUCICHUS, XUMUYECKasl PeaKlMs, XUMUYECKas CBS3b, TEIIOBOU
s¢dexkT peaknuH, MOJb, MOJSPHBIA O0BEM, pacTBOp, AJIEKTPOJIUTHI, HEDIEKTPOJUTHI,
AJIEKTPOJIMTUYECKAs JTUCCOLMAIMsA, peaklMM HMOHHOrO oOMeHa, KaTalu3aTop, XWUMHUYECKOe
paBHOBecHe, OOpaTHMble M HEOOpaTHMbBIE PEaKIHNH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENb, BOCCTAaHOBHTEJNb, OKHCIEHHE W BOCCTAHOBJICHHME, aQJJIOTPONHs, aM(pOTEpPHOCTb,
XAMAYECKast CBsi3b (KOBAJICHTHAs, MOHHAS, METAUTMYECKas), KPUCTAJUIMIECKAs pPEemIéTKa, KOPPO3Hs
METaJUIOB, CIUIaBbl, CKOPOCTh XMMHMYECKOW peaKIMu, MpelenbHo aomyctumas kKoHueHTparms [TJIK
BEIIIECTBA;

o WIITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKHX MOHATHHA M NMPUMEHATh 3TH MOHATHUS
IIPU OTIMCAHHHU BEIIECTB M UX MPEBpaIlCHUl;

o UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUs (OpPMYJ BELIECTB U YpPaBHEHUH
XUMHYECKUX PEaKIIUii;

J ONpeNeNATh BAJCHTHOCTh M CTENEHb OKHCICHHMS XUMHUYECKUX 3JIEMEHTOB B COEIUHEHMAX
pasIMYHOIO COCTaBa, IPHUHAUICKHOCTh BEUIECTB K OMNPEAEIEHHOMY KJaccy COEIMHEHHH 110
dbopmynaM, BHJ XUMHUYECKOW CBs3M (KOBAJIECHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHMYECKHX
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COEAMHEHUSX, 3apsA] HMOHA IO XUMHUYECKOW (opMyse, XapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAITINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

. packpsiBaTh cMmbici [lepuoanueckoro 3akona /. M. MeHneneeBa U JE€MOHCTPUPOBATH €rO
IIOHMMaHMe: ONMCHIBATh M XapakTepu3oBarh TabauuHyro Qopmy Ilepuonmyeckoil cucremsl
XMMHUYECKHUX DJEMEHTOB: pa3jIMyaTh IOHATHS «TJaBHas noArpynna (A-rpynmna)» M «1oOouyHas
noarpymnna (b-rpynmna)», masnsie 1 6oJbIINe IEPUOIbl, COOTHOCUTh 0003HAYEHUs!, KOTOPbIE UMEIOTCS B
NEPUONYECKON TabnmuIe, C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS AaTOMOB XHUMHYECKUX
JIEMEHTOB (COCTaB U 3apsij A1pa, 00Iee YUCIIO JIEKTPOHOB U PaCHpEeAeIeHUE UX 110 JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH B
Ipezieaax MaJbIX NEPUOOB U INIABHBIX MOATPYIII C yYETOM CTPOCHHUS UX aTOMOB;

o KJIaccu(puIUpPOBaTh XMMUYECKHUE HJIEMEHThI, HEOPraHNYECKUE BEIECTBA, XMMUYECKUE PEAKLIUU
(Mo yHMcIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 U3MEHEHUIO
CTEINEHEH OKUCIIEHUS] XUMUUYECKHX 3JIEMEHTOB);

o XapaKkTepu3oBaTh (ONMUCHIBAaTh) OOIIME U clelU(pHUUECKUe XMMHUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, MOATBEP)KIasi ONKUCAHUE NPUMEpPaMH MOJEKYJISPHBIX M HOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

o COCTaBJIATh YPAaBHEHHUS JIEKTPOJIUTUYECKON JUCCOLUALUMU KUCIIOT, IEI0YEH U COJIEH, MOTHbIE
U COKpAIlIEHHbIE ypaBHEHMsI peaklUil MOHHOro OOMEHa, ypaBHEHHs peakluil, MOATBEPKIAIOIIUX
CYLLECTBOBAHHE F€HETUYECKOM CBSI3U MEX/y BEILIECTBAMU Pa3IMUHBIX KJIACCOB;

L4 PAaCKpbLIBATH CYHIHOCTb OKHCIIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKLII/If/'I IMoCpCaACTBOM
COCTaBJICHUS 3JICKTPOHHOI'O OajlaHca 3THX peaKHHﬁ;

o IIPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCUMOCTH OT HX CTPOCHHA, BO3MOXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX;

° BBIYUCIIATE OTHOCUTCIIbBHYIO MOJICKYJIIPHYIO U MOJIAPHYKO MacCChl BECHIECCTB, MAaCCOBYIO I0OJIIO

XMMHYECKOI0 3JIeMeHTa Mo (hopMyJiie COeAMHEHUsI, MACCOBYIO JIOJIIO BEILECTBA B PacTBOPE, MPOBOAUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOMN peakiuu;

. coOiroaaTh MpaBuiia MOJIb30BAHUSI XUMUYECKOM TOCY10M U JTaOopaTOPHBIM 000pYI0BaHUEM, a
TaKe MNpaBuUia OOpaIleHHs C BEIIECTBAMHM B COOTBETCTBUM C HMHCTPYKLHSMH I10 BBINOJHEHHIO
71a00PAaTOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHHIO U COOMpPAHUIO ra3000pa3HbIX BEUIECTB (aMMHaKa
U YTJIEKHCIIOTO ra3a);

o IIPOBOAMTH PEAaKIMM, TMOATBEPKAAIOIINE KAYEeCTBEHHBIM COCTAaB Ppa3JIMYHBIX BELIECTB:
pacrno3HaBaTh OMBITHBIM MTyTEM XJIOPH-, OPOMHI-, MOAH-, KapOoHaT-, pocdat-, cunukar-, cynbdart-,
TMJIPOKCUI-UOHBI, KATUOHBI aMMOHMSI M HMOHBI U3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOLIHE B BOJHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

o MPUMEHSITh OCHOBHBIE ONIEPALIUY MBICITUTEIILHON 1€ATEIbHOCTH — aHAIM3 U CUHTE3, CPAaBHEHUE,
0000111eHUE, CUCTEMATH3AIIHIO, BBISIBICHNUE IPUUYUHHO-CIIECTBEHHBIX CBSI3€H — 11 U3yUeHHsI CBOICTB
BEUIECTB W XMMHMUYECKHUX peakUWi, eCTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUA — HaOI0/IeHuE,
U3MEepeHue, MOJICITMPOBAHUE, IKCIICPUMEHT (peasIbHbI M MBICIICHHBIH).
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TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
KoandecTBO 4yacosB
Ne HaumeHoBaHue pa3/iesioB U TeM Kontpo e  Tpaxrmueckue duekTpoHHbIe (LM (poBbHIe) 00pa3oBaTeIbHbIE
n/n NporpaMmsl HTPOTLHBI THIECKH ecypcChl
poTp Beero padoThI padoThI peeyp
Pa3znea 1. [lepBoHavasibHble XMMHUYECKHUE TOHATHS
XM BakHAs  OGIACTE https://m.edsoo.ru/7f41837¢c
M http://lotoskay.ucoz.rwload/videouroki/khimija_8 klas
1.1  ecTecTBO3HAaHUS W NPAKTUUYECKOH 5 2 . . . ——
e TCILHOCTH YCOBOKA s... http://klassikaknigi.info>video-uroki-himiya-8-

a klass/ https://yoursystemeducation.conyvideoopyty/
https://m.edsoo.ru/7f41837¢
https://yoursystemeducation.comyvideoopyty/

1.2 Bemectsa u xumiieckue peaxiyi 15 ! http://lotoskay.ucoz.rwload/videouroki/khimija_8 klas
Pasjen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYEeCKUX BelllECTB
https://m.edsoo.ru/7f41837¢
71 Bosnyx. Kucnopon. Ilonstue o6 6 1 https://yoursystemeducation.comyvideoopyty/
) OKCHIIax http://lotoskay.ucoz.ruyload/videouroki/khimija 8 klas
https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonstue o xuciorax u 3 1 https://yoursystemeducation.com»videoopyty/
) COJIAX http://lotoskay.ucoz.rwload/videouroki/khimija 8 klas
https://m.edsoo.ru/7f41837¢c
73 Bona. PactBopsl. Ilonsitue 00 5 1 1 https://yoursystemeducation.comyvideoopyty/
"~ OCHOBaHHSX http://lotoskay.ucoz.rwload/videouroki/khimija_8 klas
https://m.edsoo.ru/7f41837¢c
24 OcCHOBHBIE KJIACCBI 1 ) 1 https://yoursystemeducation.comyvideoopyty/

HCOPTaHNYCCKUX CO€OUHEHUI

http://lotoskay.ucoz.ruxload/videouroki/khimija 8 klas
S...
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Pasznea 3. [lepuoguueckuii 3axon u [lepuoanyeckas cucrema xumudeckux j1eMenToB /. U. MenjaeseeBa. CTpoenne aToMoOB.
Xumnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

[lepuonnueckuii 3aKOH u https://m.edsoo.ru/7f41837¢
31 [Tepuonnueckas cucrema 7 https://yoursystemeducation.comyvideoopyty/
" xumudeckux oanementos JI. W. http://lotoskay.ucoz.rwload/videouroki/khimija_8 klas
MenneneeBa. CtpoeHue atoma S...
https://m.edsoo.ru/7f41837¢c
XuMHYecKas CBS3b. ) . .
32 OKHCHMTEILHO- 3 1 https://yoursystemeducation.comyvideoopyty/
’ http://lotoskay.ucoz.ruyload/videouroki/khimija 8 klas
BOCCTAHOBHUTEIJIBHBIC PEAKIIHU S
https://m.edsoo.ru/7f41837¢c
https://yoursystemeducation.comyvideoopyty/
PesepBHOe Bpemst 3 http://lotoskay.ucoz.rwload/videouroki/khimija_8 klas
OBIHIEE KOJIMYECTBO YACOB 68 5 6

11O ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Ne i/t

[ToBrOpenue u yriayOieHue 3HAHHM

Bcero

KoanyecTBo 4acoB

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Pa3znea 1. BemecTBo 1 XUuMH4YeCKHEe peakumn

dekTpoHHbIe (LM (pPOBbLIE)
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/7f41a636
http://klassikaknigi.infoyvideo-uroki-himiya-

1.1 5
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca 9-klass/
https://yoursystemeducation.com»videoopyty/
https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 3aKOHOMEPHOCTHU 4 http://klassikaknigi.info)video-uroki-himiya-
' XUMHYECKHUX pEeaKIi 9-klass/
https://yoursystemeducation.comyvideoopyty/
https://m.edsoo.ru/7f41a636
13 DNEeKTpoNUTHYECKass JIUCCOLUALINSL. ] 1 1 http://klassikaknigi.inforvideo-uroki-himiya-
' XUMUYECKHE peaklii B pacTBOPax 9-klass/
https://yoursystemeducation.comyvideoopyty/
Pa3znea 2. HemeTasIbI H X COeIMHEHUS
OOmas XapaKTEePUCTHKA https://m.e@soo.m/j f 41a636 e
http://klassikaknigi.infoyvideo-uroki-himiya-
2.1 XUMHYECKHX  djieMeHToB  VIIA- 4 1 9-Klass/
rpymmbt. Fasorerr https://yoursystemeducation.comyvideoopyty/
OOmas XapaKTepUCTHKA https://m.ec}soo.r}l /.7 f 413636 C .
http://klassikaknigi.infoyvideo-uroki-himiya-
2.2 XUMHYECKUX JJIEMEHTOB VIA- 6 1 9-Klass/
rpymmb. Cepa  e¢ CoeauHeHI https://yoursystemeducation.com»videoopyty/
Oomas XapaKTEePUCTUKA https://m.edsoo.ru/7f41a636
XUMHYECKHUX DJIEMEHTOB VA- http://klassikaknigi.infoyvideo-uroki-himiya-
2.3 7 1
rpynmnsl.  Aszor, ¢Qochop u ux 9-klass/
COCIMHEHMUS https://yoursystemeducation.comyvideoopyty/
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O6mmas XapaKTEPUCTHKA https://m.edsoo.ru/7t41a636
24 XUMHYECKHUX 3JIEMEHTOB IVA- ] 1 ’ http://klassikaknigi.infoyvideo-uroki-himiya-
' IpyHIbl. YTIIEpoa U KPEMHUH M UX 9-klass/
COCIMHEHHMS https://yoursystemeducation.com>videoopyty/
Pazgen 3. MeTajliIbl H HX COeMHEHUS

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

3] OB1LIHE CBOMCTEA METATOB 4 http://klassikaknigi.infoyvideo-uroki-himiya-
9-klass/
https://yoursystemeducation.comyvideoopyty/
https://m.edsoo.ru/7f41a636

39 Baxkueimne  Metaluyibl M0 HX 16 1 ) http://klassikaknigi.infoyvideo-uroki-himiya-

) COCTMHCHHUS 9-klass/

https://yoursystemeducation.com»videoopyty/
Pa3jnen 4. Xumus u okpy:kamomas cpeaa
https://m.edsoo.ru/7f41a636
41 BemectBa u martepuasibl B KU3HU 4 http://klassikaknigi.inforvideo-uroki-himiya-

’ YyeJoBeKa 9-klass/
https://yoursystemeducation.comyvideoopyty/
https://m.edsoo.ru/7f41a636

PesepBHOC BpeMs ) http://klassikaknigi.infoyvideo-uroki-himiya-
9-klass/
https://yoursystemeducation.com»videoopyty/

OBHIEE KOJIMYECTBO YACOB 11O 68 5 7
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INOYPOYHOE IINTAHUPOBAHME 110 XUMUHN
8 KVIACC

Ne
m/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero KonTposbHbie
padoThI

IpakTnyeckue
padoThI

DJIeKTPOHHbIE NH(POBBIE
o0pa3oBaTe/IbHbIE pecypChl

1.

[Ipenmer xumun. Posp xumMun B
JKA3HU JejloBeKa. Tena 1 BelmecTna.

https://m.edsoo.ru/ff0d21
http://lotoskay.ucoz.ru>load/videouroki/khimij
a 8 klass... http://klassikaknigi.info>video-
uroki-himiya-8-klass/

IlonsTne o0 MeTomax IIO3HAHUS B
XUMUU.

https://m.edsoo.ru/ff0d227e
http://moe-gnezdo.ru»...8-klass-

rudzitis. ..videouroki.html
videouroki.net>video...8-class/khimiia-8-
klass/
http://lotoskay.ucoz.ruload/videouroki/khimij
a 8 klass...
http://klassikaknigi.info»video-uroki-himiya-
8-klass/

BCEKOHCIIEKTEL Py XUMUSI-IIpEAMET/
multiurok.ruall-
files/himiya/?uc=989&class=8
yaklass.ruyp/himija/8-klass

[IpakTuueckas padora Nel «IlpaBuia
paboThl B J1a0OpaTopuu U MPUEMBI
oOparteHus C 1a00paToOpHBIM
000pyTIOBaHUEMY.

https://m.edsoo.ru/ff0d23dc
https://yoursystemeducation.comyvideoopyty/

Yucteie BemecTBa 1 cMecu. Crioco0Obl
pas3fieNieHus: CMECEH.

m.edsoo.ru/ff0d26¢ca

https:// http://moe-gnezdo.ru>...8-klass-
rudzitis. . .videouroki.html
videouroki.netyvideo...8-class/khimiia-§-
klass/
http://lotoskay.ucoz.ruyload/videouroki/khimij
a 8 klass...
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http://klassikaknigi.info>video-uroki-himiya-
8-klass/
BCEKOHCHEKTHL. P XUMHUS-IPeIMET/
5. | Ilpaktuueckas pabora Ne2 1 1 https://m.edsoo.ru/ff0d28c8
«Paznenenne cmeceid (Ha TpUMeEpe https://yoursystemeducation.comyvideoopyty/
OUYUCTKH TOBAPEHHOM COJIN)».
6. | ATOMBI M MOJICKYJIBI. 1 https://m.edsoo.ru/ff0d2a6¢
http://lotoskay.ucoz.ruyload/videouroki/khimij
a 8 klass...
7. | IIpocThie U CII0KHBIE BEIIECTBA. 1 https://m.edsoo.ru/ff0d2a6c
BCEKOHCIEKTHL. PGy XUMHUS-TIPeIMeT/
8. | ATOMHO-MOJIEKYJISIPHOE YUEHHE. https://m.edsoo.ru/ff0d2d5
9. | 3aKOH MOCTOSHCTBA COCTaBa BEIECTB. https://m.edsoo.ru/ff0d2eae
Xumnueckas popmyna. BaneHTHOCTBH http://klassikaknigi.inforvideo-uroki-himiya-
aTOMOB XMMHYECKHUX 3JIEMEHTOB. 8-klass/
BCEKOHCIEKTBL PG XUMHUS-TTPEIMET/
10. | OTHOCUTENBHAST ~ aTOMHAasT  Macca. 1 https://m.edsoo.ru/ff0d323c
OTHOCHTEIbHAS] MOJICKYJIIPHAs Macca. BCEKOHCIEKTBL PG XUMHUS-TTPEIMET/
11. | MaccoBas JIOJISt XAMHYECKOTO 1 https://m.edsoo.ru/ff0d350c
9JIEMEHTa B COCTUHEHUH. BCEKOHCIEKTHL. Py XUMHUS-TPeIMeT/
12. | KomuuecTBo BEIIECTBA. Mosnb. 1 https://m.edsoo.ru/ff0d5230
MounsipHas Macca. BCEKOHCIEKTHL. Py XUMHUS-TPeIMET/
13. | XumMudeckue  DJIEMEHTHI. 3Haku 1 https://m.edsoo.ru/ff0d2be8
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB. BCEKOHCIEKTHL. Py XUMHUS-TPeIMET/
14. | ®uzuyecKkne U XUMUYECKHUE SBJIICHHUS. 1 https://m.edsoo.ru/ff0d37fa
XUMHUECKasi peaKIysl. https://yoursystemeducation.convvideoopyty/
15. | Ilpu3Haku © ycCIIOBUS TNPOTEKAHUS 1 https://m.edsoo.ru/ff0d3al6
XUMHUYECKHX PeaKIii. https://yoursystemeducation.conyvideoopyty/
16. | KontposbHas padota Nel. 1 1 https://m.edsoo.ru/ff0d4290
17. | 3akOH COXpaHEHMsI MacChl BEIECTB. 1 https://m.edsoo.ru/ff0d3b88
XUMHUYECKUE YpaBHEHUSI. BCEKOHCIEKTBL PGy XUMHUS-TTPeIMET/
18. | BeluuciieHus  KOJIMYeCTBa, MAacChl 1 https://m.edsoo.ru/ff0d5708
BEIIleCTBA o YpaBHEHUSIM
XUMHYECKHX PEaKIUM.
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19. | Knaccuduxanus XUMHYECKHX 1 https://m.edsoo.ru/ff0d3f34
peakuuii (COCIMHEHUS, Pa3TIOKCHHUS, BCEKOHCIEKTBL PG> XUMHUS-TTPEIMET/
3aMeIeHHs, O0OMEHa).
20. | M. B. JlomoHOCOB — YYEHBIH- 1 https://m.edsoo.ru/ff0d40c4
SHIUKJIONEIUCT. 0O0001EeHnEe u
CHUCTEeMaTU3alus 3HaHU.
21. | Bosgyx — cMechb Tra3oB. CoctaB 1 https://m.edsoo.ru/ff0d448e
Bo3ayxa. Kuciaopon — smeMeHT u
npoctoe BemiecTBo. O30H.
22. | Ou3NYeCKue U XUMHYECKHE CBOMCTBA 1 https://m.edsoo.ru/ff0d4614
KHciIopoja  (peakiuu  OKHCIICHHS, https://yoursystemeducation.comyvideoopyty/
ropenue). [Tonstue 06 okcumax.
23. | CriocoObl TONMyuYeHUs KUCIOpoJa B 1 https://m.edsoo.ru/ff0d497a
nabopaTopu W TPOMBIIUICHHOCTH. https://yoursystemeducation.comyvideoopyty/
[TpuMeHeHue Kucaopoa.
24. | TemoBoit  >PQEeKT  XUMHUECKOU 1 https://m.edsoo.ru/ff0d4790
peaxuu, MIOHSITHE 0 BCEKOHCHEKTHL. PG> XUMHUS-TPEIMET/
TEPMOXHUMHYECKOM YpPaBHCHHHU, JK30-
Y DHJIOTEPMUYECKUX PEAKITUSX.
25. | TonnmuBo (HepTh, Yroib M METaH). 1 https://m.edsoo.ru/ff0d4c4a
3arpsi3HeHUE BO3AyXa, CIOCOOBI €ro BCEKOHCHEKTBL. P> XUMHUS-TTPEIMET/
PEIOTBPALICHHUSI.
26. | KonrposbHas pabota Ne2. 1 https://m.edsoo.ru/ff0d6342
27. | IlpakTnueckas pabota Ne3 1 1 https://m.edsoo.ru/ff0d4ae2
«Ilomxyuenue u coOupaHue https://yoursystemeducation.comyvideoopyty/
KHCIIOPOJIa, U3YUEHHUE €T0 CBONCTBY.
28. | Bomopog — »92ieMEHT U MpOCToe 1 https://m.edsoo.ru/ff0d4dd0
BemecTBo. Haxoxaenue B npupoJe.
29. | ®us3nvecKue U XUMHYECKHE CBOWCTBA 1 https://m.edsoo.ru/ff0d4dd0
BojiopoJia. [Ipumenenue Bojiopoa. https://yoursystemeducation.convvideoopyty/
30. | TloHsiTHE O KUCTIOTaX U COJISX. 1 https://m.edsoo.ru/ff0d50d2
31. | CnocoObl momy4deHHs BOAOpOJA B 1 https://m.edsoo.ru/ff0d4dd0
71a00paTOpUH. https://yoursystemeducation.comyvideoopyty/
32. | IlpakTuueckas paborta Ne4 1 1 https://m.edsoo.ru/ff0d4{42
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«ITomydyenune u cobupanue BOAOPOA, https://yoursystemeducation.comyvideoopyty/
M3YYEHHUE ETO CBOMCTBY.

33. | Monsipubiii  00béM  ra3oB. 3akKoH 1 https://m.edsoo.ru/ff0d542e
ABorajpo.

34. | Berunuciaenus o0béMa, KOJIHYECTBA 1 https://m.edsoo.ru/ff0d55a0
BEIECTBA Ta3a IO €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA MJIH O0BEMY.

35. | Beruucnenuss 00BEMOB Tra3oB 1O 1 https://m.edsoo.ru/ff0d5708
YPaBHEHHUIO peaklMd Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIICHH Tra30B.

36. | dusnyueckue U XMMHYECKHE CBOMCTBA 1 https://m.edsoo.ru/ff0d587a
BOJIBI. https://

http://moe-gnezdo.ru»...8-klass-
rudzitis...videouroki.html

37. | CoctaB ocHoBanuii. Ilonstue 00 1 https://m.edsoo.ru/ff0d59e2
WHJUKATOpax.

38. | Bona KaK pPacTBOPHTEIIb. 1 https://m.edsoo.ru/ff0d5b40
HacpilieHHple ¥ HEHACHIIEHHBIC
pactBopbl. MaccoBast J0Jis BEIIeCTBa
B pacTBOpE.

39. | Ilpaktuyeckas pabota Ne5 1 1 https://m.edsoo.ru/ff0dSeba
«IIpurorosnenue pacTBOpoOB C https://yoursystemeducation.comyvideoopyty/
ONPENECICHHOM  MacCOBOM  J0JIeH
pacTBOPEHHOTO BEIIECTBAY.

40. | Okcugel:  cocTaB, KiacCHUpUKaLUA, 1 https://m.edsoo.ru/ff0d664e
HOMEHKJIATYpa.

41. | IlomyuyeHne U XUMHUYECKHE CBOMCTBA 1 https://m.edsoo.ru/ff0d664e
KUCJIOTHBIX, OCHOBHBIX u https://yoursystemeducation.comvideoopyty/
aM(pOTEepHBIX OKCHJIOB. BCEKOHCIEKTBL PGy XUMHUS-TTPeIMET/

42. | OcHOBaHMS: COCTaB, KiIaccH(pUKaIms, 1 https://m.edsoo.ru/ff0d67ca
HOMEHKJIATYpa. BCEKOHCIEKTBL Py XUMHUS-TPeIMET/

43. | [lonmyuyeHne W XUMHUYECKHE CBOWCTBA 1 https://m.edsoo.ru/ff0d67ca
OCHOBaHUH. https://yoursystemeducation.comyvideoopyty/
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BCEKOHCHEKTHL. Py XUMHUS-TpeIMET/

44. | KonTponbHas pabora Ne3. 1 1 https://m.edsoo.ru/00ad9ela

45. | Kucnotel: coctaB, KiaccupuKaims, https://m.edsoo.ru/ffOdfee2
HOMEHKJIATYpa. BCEKOHCIEKTHL Py XUMus-peAMeT/

46. | IlonyueHne W XUMHUYECKHE CBOWCTBA 1 https://m.edsoo.ru/ff0dfee2
KHCJIOT. https://yoursystemeducation.convvideoopyty/

BCEKOHCIEKTHL. Py XUMHUS-TpeIMET/

47. | Conmu  (cpeaHue): HOMEHKIIATYpa, 1 https://m.edsoo.ru/00ad9474
CrocoObl  MONyYeHUs, XUMHYECKUE https://yoursystemeducation.comyvideoopyty/
CBOWCTBA. BCEKOHCIEKTBL PG XUMHUS-TTPeIMET/

48. | Ilpaktrueckas pabora Ne6 «Pemienue 1 1 https://m.edsoo.ru/00ad9b7c
OKCIEPUMEHTAIBHBIX 3a/a4 10 TeMe https://yoursystemeducation.con»videoopyty/
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHX
COCTMHEHUIN.

49. | I'eneTnyeckas CBA3b MEXK]Y KJIaCCaMU 1 https://m.edsoo.ru/00ad9a50
HEOPraHMYECKUX COSAMHEHUH. BCEKOHCIEKTHL. PGy XUMHUS-IpeIMeT/

50. | O6obmenne W cUCTeMaTH3alus 1 https://m.edsoo.ru/00ad9cb2
3HAHMH. BCEKOHCIEKTHL. Py XUMHUS-TPeIMET/

51. | IlepBble TOMBITKH  KJIaccU(PUKALIUU 1 https://m.edsoo.ru/00ad9ffa
XUMHUYECKHX 3JeMeHTOB. [loHsaTHE O BCEKOHCHEKTBL. P> XUMHUS-TTPEIMET/
rpynmnax CXOJIHBIX 3JIEMEHTOB.

52. | [lepnonnueckuit 3aKO0H 51 1 https://m.edsoo.ru/00adaS2c
[Tepuoauveckasi cucTeMa XUMHUYIECKUX BCEKOHCIEKTBL PG> XUMHUS-TTPEIMET/
sneMeHToB JI. 1. Menaeneera.

53. | [lepuoapl, TpyMIIbI, MOATPYIIIHL. 1 https://m.edsoo.ru/00ada52c

BCEKOHCIEKTBL PG XUMHUS-TTPeIMET/

54. | KontposbHas padota No4. 1 1 https://m.edsoo.ru/00ad9e1la

54. | Ctpoenue aromoB. CocTaB aTOMHBIX https://m.edsoo.ru/00ada342
anep. M3oTomnsl. BCEKOHCHEKTHL. P XUMHUS-TpeIMeT/

55. | CTpoeHnue DJIEKTPOHHBIX 000I0YEeK 1 https://m.edsoo.ru/00adabbc
aToMOoB dnemMeHToB [lepuomudeckoit BCEKOHCHEKTBL. PG> XUMHUS-TTPEIMET/
cucremsl [I. 1. Menpeneena.

56. | Xapakrepucruka XUMHYECKOTO 1 https://m.edsoo.ru/00ada824
JJEMEHTAa 10 €ro TOJIOKEHUID B BCEKOHCTIEKTHL.p()) XuMHUs-ipeAMeT/
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Ilepuoanueckoit  cucreme JI. W.
Menpaeneena.
57. | 3nauenue Ilepuonnyeckoro 3aKoHa 1 https://m.edsoo.ru/00ada96e
JUISl pa3BUTUSI HAYKU U MpakTukd. 1. BCEKOHCIIEKTHL P> XUMHSI-TIPEAMET/
N. MengeneeB — y4€HbId, Nenaror u
rpakJIaHUH.
58. | DneKTpOOTPULIATEIBHOCTh aTOMOB 1 https://m.edsoo.ru/00adaab8
XHMUYCCKHX DJICMCHTOB. BCEKOHCIIEKTHL P> XUMHSI-TIPEAMET/
59. | MoHHast XuMHu4ecKas CBs3b. 1 https://m.edsoo.ru/00adac34
BCEKOHCIIEKTHL P> XUMHI-IIPEAMET/
60. | KoBajieHTHass moJispHas XUMHUYECKas 1 https://m.edsoo.ru/00adaab8
CBSI3b. BCEKOHCIIEKTHL P> XUMHSI-IIPEAMET/
61. | KoBasieHTHas HETOJIIpHAs 1 https://m.edsoo.ru/00adaab9
XHMUYECKas CBI3b BCEKOHCIIEKTHL P> XUMHI-IIPEAMET/
62. | KontponbHast pabota Ne5 1 https://m.edsoo.ru/00adb486
63. | CreneHbp OKUCIICHUS https://m.edsoo.ru/00adae28
BCEKOHCIIEKTHL P> XUMHS-IIPEAMET/
64. | OKHCIUTENHHO-BOCCTAHOBUTEIIHHEIC 1 https://m.edsoo.ru/00adb076
pEaAKLIHH. BCEKOHCIIEKTEL PG> XUMUSI-IIPEAMET/
65. | OKHCIUTENHN U BOCCTAHOBUTEIIH. 1 https://m.edsoo.ru/00adb076
BCEKOHCIIEKTEL PG XUMUSI-IIPEAMET/
66. | PezepBublii  ypok. O0o00meHue u 1 https://m.edsoo.ru/00adb33c
CHCTEMAaTH3aIMs 3HAaHUM.
67. | PezepBublii  ypok. O0o00meHue u 1 https://m.edsoo.ru/00ad9cb2
CHCTEMAaTH3aIMs 3HAaHUM.
68. | PezepBublii  ypok. O0o00meHue u 1 https://m.edsoo.ru/ff0d61c6
CHCTEeMAaTH3aIs 3HAHUH.
OBIIEE KOJIMYECTBO YACOB 11O 68 5 6
ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHME 110 XUMHUHN

9 KUIACC

Ne Tema ypoka KoJsnyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE

n/n Bcero | Kontpoabusie | IlpakTuueckue o0pa3oBaTe/IbHbIE PeCypChl
padoThbI padoThI

1. | Ilepuonnueckuit  3akoH. Ilepuoguueckass  cucrema 1 https://m.edsoo.ru/00adb59e
xumuueckux snemenToB [I. Y. Mennaeneena. BCEKOHCHEKTHL. PG> XUMHUS-TIPEIMET/

2. | 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHYECKHX 1 https://m.edsoo.ru/00adb6bb6
AJIEMEHTOB MEPBHIX TPEX NEPUOIOB. BCEKOHCHEKTBL. P> XUMHUS-TIPEIMET/

3. Knaccudukanus ©  HOMEHKIATypa  HEOPraHUYECKUX 1 https://m.edsoo.ru/00adb7e2
BELIECTB. BCEKOHCIEKTBL PG XUMHUS-TTPEIMET/

4. Buapl XuMHYECKOW CBSI3M W THUIBI KPUCTALIAYECKUX 1 https://m.edsoo.ru/00adbac6
PEIIETOK. BCEKOHCIEKTBL PG XUMHUS-TTPEIMET/

5. Knaccudukanmss XUMUYECKUX PEAKIHK 10 Pa3IudHbIM 1 https://m.edsoo.ru/00adbcb0
IIPU3HAKAM. BCEKOHCIEKTBL PG XUMHUS-TTPEIMET/

6. [TonsTne 0 cxkopocTH XuUMUUYeckou peakuuu. llonstue o 1 https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U T€TEPOr€HHBIX PEaKIUsX. https://yoursystemeducation.com>vid

eoopyty/

7. |lloHdatne o0 XMMHYECKOM paBHOBecuU. DakTOpHI, 1 https://m.edsoo.ru/00adc28c
BIMAIONIME HAa CKOPOCTh XHWMHMUYECKOW peakuuu Hu BCEKOHCHEKTHL. P> XUMHUS-TTPEIMET/
M10JIO)KEHHE XMMHUYECKOTO PAaBHOBECHSI.

8. OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH. 1 https://m.edsoo.ru/00adcade

BCEKOHCIIEKTEL PG XUMUSI-IIPEAMET/

9. | Teopust snexktponuTHueckoi auccouuanuu. CuibHble U 1 https://m.edsoo.ru/00adcd68
Cl1a0bIe AIIEKTPOIIUTHI. BCEKOHCHEKTBL. PG> XUMHUS-TTPEIMET/

10. | MloHHBIE ypaBHEHUS peaKLUil. 1 https://m.edsoo.ru/00add448

BCEKOHCIIEKTEL P& XUMUSI-IIPEAMET/

11. | XuMHuueckre CBONCTBA KHUCIOT U OCHOBAaHUW B CBETE 1 https://m.edsoo.ru/00add5d8
MIpe/ICTaBICHUH 00 IEKTPOIUTUYECKON TUCCOLUAIIH. https://yoursystemeducation.com>vid

eoopyty/

12. | XuMHuyecKue CBOWCTBA COJIel B CBETE MpEACTaBlIeHUH 00 1 https://m.edsoo.ru/00add8b2
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BHGKTpOHI/ITquCKOﬁ JUCCoranmu.

https://yoursystemeducation.comyvid
eoopyty/

13. | IlonsTHE O rUApOIU3E COJEH. https://m.edsoo.ru/00add9d4
https://yoursystemeducation.comyvid
eoopyty/

14. | IIpakTtuueckas padota Nel «Pemenue skcrepuMeHTaTbHBIX https://m.edsoo.ru/00addbfa

3a1aw. https://yoursystemeducation.comyvid
eoopyty/

15. | OGoO1eHne U cucTeMaTH3aIus 3HaHUI. https://m.edsoo.ru/00addd 12

16. | Konrponbnas padora Nel. https://m.edsoo.ru/00addecO

17. | OOmast  XapakTepUCTHKa  TaJIOTEHOB.  XHUMHUYECKUE https://m.edsoo.ru/00addfe2

CBOMCTBA Ha IIPUMEPE XJI0pa. BCEKOHCIEKTHL. Py XUMHUs-TIpeAMET/

18. | XnopoBonopoa. CossgHas KUCIOTa: XUMUUYECKUE CBOMCTBA, https://m.edsoo.ru/00ade104

MOJIy4eHUe, IPUMEHEHHE. BCEKOHCHEKTHL. P> XUMHUS-TIPEIMET/
19. | Ilpaktuueckas paborta N2 «IlomydyeHue consiHON KHCIOTHI https://m.edsoo.ru/00ade348
Y U3y4YCHHE €€ CBOMCTBY. https://yoursystemeducation.comyvid
eoopyty/
20. | BpluncrieHus o ypaBHEHUSIM XMMHUECKUX PEAKIHH, eciau https://m.edsoo.ru/00ade488
OJIMH U3 PEareHTOB JIaH B U30BITKE. BCEKOHCIEKTHL. p()XUMHUs-peaAMeT/

21. | OOmias xapakTepuCTHKa 1eMeHTOB VIA — rpymnisl. https://m.edsoo.ru/00ade64a
BCEKOHCIIEKTEL PG XUMUSI-IIPEAMET/

22. | AnnotponHele Moaudukanuu cepel. Haxoxnenue cepsl u https://m.edsoo.ru/00ade64a

e€ coeIMHEHNH B IpUpoie. XMMHUYECKHUE CBOICTBA CEPBHI. BCEKOHCIEKTHL. p()XUMHUs-npeaAMeT/
23. | CepoBomopona, cTpoeHHe, (U3MYECKHE U XUMHUYECKHE https://m.edsoo.ru/00ade802

CBOMCTBA. BCEKOHCTIEKTHL.p()) XuMus-ipeameT/
24. | Okcunpl  cepel. CepHas  KHcHOTa, (U3MYECKHE H https://m.edsoo.ru/00adea28

XUMHAYECKHE CBOWCTBA, TPIMEHEHHE. BCEKOHCIEKTHL. () XUMHUS-TIpeAMET/
25. | Xumuueckue peakuuu, Jexalme B OCHOBE https://m.edsoo.ru/00adec8a

MIPOMBIIIJIEHHOTO CIoco0a TMOMy4YeHHsI CEPHON KHCIOTHI.
XHUMHYECKOE 3arpsi3HEHUE OKpYyXaromien Cpelbl

BCCKOHCHCKTBI.Dd))XI/IMI/IH-HDCI[MCT/
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COCAUHCHUSIMU CCPBI.

26. | KontponbHas pabora No2.
27. | BplunciieHue MaccoBOM JI0JIM BBIXOJA MPOJIYKTa PEAKLIHH. https://m.edsoo.ru/00adec8a
28. | OOmas xapakTepuCTUKa 3J1eMEeHTOB VA — rpynmbsl. A30T: https://m.edsoo.ru/00adeeab
pacrnpocTpaHeHHe B Mpupoje, GU3NYeCKue U XUMUYECKHE BCEKOHCHEKTHL. PG> XUMHUS-TIPEIMET/
CBOMCTBA.
29. | AMMuak, ero ¢uU3MYECKHEe W XUMHUYECKHUE CBOWCTBA, https://m.edsoo.ru/00adf004
MOJIyYeHUE U IPUMEHEHUE. BCEKOHCHIEKTBL PG> XUMHUS-TTPEIMET/
30. | I[Ipaktuyeckas pabora Ne3. «llomyueHue ammuaka w https://m.edsoo.ru/00adf180
W3Y4YECHHE €r0 CBOICTBY. https://yoursystemeducation.com>vid
eoopyty/
31. | A3otHas xkwucioTa, e€ Qu3nUeckue W XUMHUYECKUE https://m.edsoo.ru/00adf306
CBONCTBA. BCEKOHCIEKTBL PG XUMHUS-TTPEIMET/
32. | Acnonbs3oBaHKWE HUTPATOB M COJIEH aMMOHHUSI B KadyeCTBE https://m.edsoo.ru/00adf518
MUHEpAJIbHBIX yIOOpeHHi. XHWMHUUYECKOE 3arpsi3HEHUE BCEKOHCIEKTBL PG> XUMHUS-TTPEIMET/
OKpYKarollel cpeibl COeTMHEHUSIMHU a30Ta.
33. | ®ochop. Oxcun dochopa (V) u docdopHas kuciora, https://m.edsoo.ru/00adf68a
(bu3nUecKre U XUMHUYECKHE CBOMCTBA, MOTYUYECHHE. BCEKOHCHEKTHL. PG> XUMHUS-TTPEIMET/
34. | Ucnonb3oBanne (ochaTtoB B KadyecTBE MHUHEPATBHBIX https://m.edsoo.ru/00adfc20
ynoOpeHuit. 3arpsi3HeHHe MPUPOIHON cpenbl hocdaTamu. BCEKOHCTIEKTHL.p(hy XuMuUs-tipeAmeT/
35. | Yrnepon: pacmnpocTpaHeHHe B Tpupoje, (Gu3nYecKue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA. BCEKOHCTIEKTHL.p(hy XuMuUs-tipeameT/
36. | Okcuabl yriepona, uX (QU3NUECKHME U XUMUYECKUE https://m.edsoo.ru/00adfebe
CBOMCTBA. OKOJOTHMYECKHE MpPOOJIIeMBbI, CBS3aHHBIE C BCEKOHCHEKTBL PG> XUMHUS-TTPEIMET/
okcuaom yriepoaa (IV).
37. | YronpHasg KUCIOTa U €€ COJu. https://m.edsoo.ru/00ae006¢
BCEKOHCIIEKTEL P& XUMUSI-IIPEAMET/
38. | [Ipaktuueckas pabota Ne4 «llomyueHune yrieKucioro rasa. https://m.edsoo.ru/00ae027e
KauecTtBenHas peakuus Ha KapOOHAT-HOHY. https://yoursystemeducation.com>vid
eoopyty/
39. | IlepBoHavasbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAaX https://m.edsoo.ru/00ae054e
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KaK 0 COCAUMHCHUAX YTJICPOa.

40. | KpemHuii 1 €ro coeiMHEHUs. 1 https://m.edsoo.ru/00ae080a

41. | Ilpaktuueckas pabota Nes. «Pemenune 1 https://m.edsoo.ru/00ae0bf2
AKCIICPUMEHTAIIBHBIX  3a7a4 1o TeMme «Baxkneimme https://yoursystemeducation.comyvid
HEMETAJUIbl K UX COCAUHCHMS) eoopyty/

42. | Obmasi XapakTepHCTUKAa XHMHUYECKHX JJIEMEHTOB — 1 https://m.edsoo.ru/00ae103e
METaI0B. Merainyeckasd CBsA3b U MeTaJuIMdecKas BCEKOHCIIEKTHLp() XUMHSI-IIPEIMET/
KpUcTaJuIMdecKkass  pemérka. dusmyeckue  CBOMCTBA
METAJIJIOB.

43. | XUMHYECKHE CBOMCTBA METAJUIOB. JIEKTPOXUMHUUYECKHUI 1 https://m.edsoo.ru/00ael 156
PsIl HAPSKEHUH METaJIOB.

44. | KontposbHas pabota Ne3. 1 https://m.edsoo.ru/00ae0e18

45. | OOumme cnocoObl momydeHuss MeTamioB.  CIUIaBbl 1 https://m.edsoo.ru/00ael156
Brrumcnenus: mo ypaBHEHHSIM XHUMHUYECKUX PEAKIIHHA, CITH BCEKOHCIIEKTHL P> XUMHSI-TIPEAMET/
OJIMH U3 PEareHTOB COJICPKUT IPUMECH.

46. | [lonsTHE O KOPPO3UU METAJIIOB. 1 https://m.edsoo.ru/00ael1278

BCEKOHCIIEKTHL () XUMHUSI-IIPEAMET/

47. | llemoyHbIe METAJUIBL. 1 https://m.edsoo.ru/00ae14b2
BCEKOHCIIEKTHL P> XUMHS-TIPEAMET/

48. | OKcuabl ¥ THAPOKCUIBI HATPHUS U KAJIUSL. 1 https://m.edsoo.ru/00ae14b2

49. | lllenoyno3zemMenbHBIE METAIIIBI — KaJbIIMK M MarHUH. 1 https://m.edsoo.ru/00ael5e8

50. | Baxnelmme COCAUHEHUS KAIbIIHS. 1 https://m.edsoo.ru/00ael5e8

51. | XKécTkocTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUS. 1 https://m.edsoo.ru/00ae1886

52. | Ilpaktuyeckas pabora Ne6 «XKECTKOCTH BOABI U METOJIBI €& 1 https://m.edsoo.ru/00aelae8
YCTpaHEHUS. https://yoursystemeducation.com>vid

eoopyty/

53. | O6o0meHne U CUCTEMAaTH3allis 3HAHMIA. 1 http://klassikaknigi.infoyvideo-uroki-
himiya-9-klass/
yaklass.ruyp/himija/9-klass

54. | KonrponbHas pabota Ned. 1 http://klassikaknigi.info>video-uroki-
himiya-9-klass/
yaklass.ruyp/himija/9-klass

55. | AmoMuHMI. 1 https://m.edsoo.ru/00aelc64

56. | AmdorepHbIe CBOMCTBA OKCHAA M THIPOKCHIA. 1 https://m.edsoo.ru/00aelc64

57. | XKene3so. 1 https://m.edsoo.ru/00ae1d86
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BCEKOHCIEKTBL PG XUMUS-IPEAMET/

58. | Okcuapl, rupokcunl U cosm xkenesa (1) u sxenesa (111). 1 https://m.edsoo.ru/00ae35¢6
59. | Ilpaktuyeckas pabora Ne7 «PenieHne SKCIIepUMEHTATBHBIX 1 https://m.edsoo.ru/00ae3de8
3a7a4 1o teMe «BaxkHenme MeTauibl 1 UX COEIUHEHUANY. https://yoursystemeducation.comyvid
eoopyty/
60. | Boluucienus mo ypaBHEHUSIM XMMUYECKUX PEAKIIHM, eciin 1 https://m.edsoo.ru/00ael750
OJIMH U3 pEareHToB JaH B U30BITKE WU COJEPIKUT BCEKOHCHEKTHL. P> XUMHUS-TIPEIMET/
MIPUMECH.
61. | Beruucienune MacCOBOM JTOJIM BBIX0J1a TPOYKTA PEAKIIHH. 1 https://m.edsoo.ru/00ael750
62. | KonrponpHas pabora NoS5. 1 http://klassikaknigi.info>video-uroki-
himiya-9-klass/
yaklass.ruyp/himija/9-klass
63. | O00OIIEHE U CUCTEMATH3AIIUS 3HAHUI. 1 http://klassikaknigi.infoyvideo-uroki-
himiya-9-klass/
yaklass.ruyp/himija/9-klass
64. | BemlectBa u Matepuaibl B IOBCETHEBHOW KU3HH YEJIOBEKA. 1 https://m.edsoo.ru/00ae3f50
65. | XuMHueckoe 3arps3HeHHe OKPYKarolEen Cpeibl. 1 https://m.edsoo.ru/00ae4270
66. | Ponb XxuMu# B pelieHUH YKOJIOTHYECKUX TPOOIIEM. 1 https://m.edsoo.ru/00ae4270
67. | PesepBHbIif ypok. O6001IeHIE U CHCTEeMaTH3allHsI 3HAHUH. 1 https://m.edsoo.ru/00ae0d0a
68. | PesepBublii ypok. O000IIeHNE U CUCTEMATHU3AIIHS] 3HAHHI. 1 https://m.edsoo.ru/00adb33c
OBHIEE KOJIMYECTBO YACOB 110 TIPOTPAMME: 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA:

. Xumus. 8 knacc: yueb. ais obmieoopazopar. opranmsanmii / I'. E. Pymsutuc, ©. I'. @enpaman. — 3-¢

u3a. — M.: IIpocsemenue, 2015. — 207c¢.: ui.

. Xumus. 9 kmacc: yue6. mist obmieoopasosar. opranuzamuii / I'. E. Pyasutuc, @. I'. ®enpaman. — 6-¢

u3a. — M.: Ilpocsewmenue, 2019. — 208c.: ui.

METOAUYECKHUE MATEPUAJIBI VI YAUTEJIA:

Xumus. Ypoku B 8 kiacce: mocobue musa yuurtens / H. H. I'apa. — 2-e u3na., mepepad. — M.:
IIpoceemenue, 2014. — 127 c.
Xumus. Ypoku B 9 kiacce: mocobue mns yuurtens / H. H. T'apa. — 2-e u3na., mepepad. — M.:

IIpocemenue, 2015. — 128 c.
HUDPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET:

http://moe-gnezdo.ruy...8-klass-rudzitis. .. videouroki.html
videouroki.netyvideo...8-class/khimiia-8-klass/
http://lotoskay.ucoz.rurload/videouroki/khimija 8 klass...
http://klassikaknigi.info>video-uroki-himiya-8-klass/
BCEKOHCIIEKTEL. ) XUMHUS-IIPEAMET/
multiurok.ruyall-files/himiya/?uc=989&class=8
yaklass.ruyp/himija/8-klass
yoursystemeducation.com>videoopyty/
http://klassikaknigi.info»video-uroki-himiya-9-klass/

0. vyaklass.rwyp/himija/9-klass
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