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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE MO
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHUH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeaMeTa Ui
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yapTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO COJ/ICp)KaHMS.

3HaHWE XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MNPEACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIEesITeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKH XUMUH Ha ONpPeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMHH.

CtpykTypa coiepKaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbI MO MPHUHIIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTtBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSAS (GYHKIUM OOBSICHEHHS U MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKOW COCTABIIAIOLICH HAYYHOU KApPTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUp,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHKWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMbl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOTO XapakTepa, sS3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHpOBaHHE WHTEIUICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUM,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEILHOM JEATEIbHOCTH, HAyYHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUIOB JIEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0 MHpa, MCHOJIb3Ysd 3HAHUS W ONBIT, MOJYYEHHbIC NMPU U3YUEHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >KWU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (¢opMmHpoBaHHE y OOy4YalOIIMXCA T'YMAaHUCTUYECKUX OTHOILCHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKHMX 3HAHMM MJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JIEATEIbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(uiIs U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsiTHE 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYJOW, MpaBuiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢busnueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOU TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3iioKeHHE TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE Kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLISALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  OINUCAaHWE  pe3yJbTaTOB  MPOBEACHHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Baxkueiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopox — 3neMeHT u mpocroe
BelecTBo. Haxoknenuwe kucimopoia B mpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKUEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccudukanms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEIECTICHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajJbllueM) (BO3MOXHO HCIIOJB30BAaHHUE  BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3zaumojeicTBusa okcupga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaxkHeWmme KiaacChl HEOPTaHUYECKUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OxHCcANTEeTIbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX 2JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpUoAHas  (OpPMBbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XHUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leprnoanveckoil CuCTEMbl XUMHUECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbI U
IpaKIaHUH.

Xumuyeckas cBsa3b. KoBajneHTHass (ToJisipHass M HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUS U BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
rUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHus, COCUHEHHUS).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuil 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kajaus, KaIblUsi HU HX
COCMHCHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTATUIMYECKOW PEHIETKHU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanuys XuMA4ecKuX peakivii Mo pa3IundHbIM MpU3HaKaM (110 YHCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYecKoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuze. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJIOKEHUE XHUMHYECKOIO
pPaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€éHHbIE HMOHHBIE YypaBHEHUs peakinuil. CBoOWCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMPOLECCA NUCCOUUAIMU KHCIOT, IIEJI0YE U COoJei
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, O0Opa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3iioKEHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEICTBHE C METa/llaMH, HEMeTajulaMH, WIeJo4YaMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, MpUMEHeHHe. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeulme XJIOpuIbl U UX
Hax0JICHUE B MIPUPOJIC.

Ob6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoilcTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUUYeCcKue cBorcTBa. OKCHIBI CEepbl KAaK MPEACTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Qusnueckne © XUMHUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHe pPEaKIluu,
JeXKAIME B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynabdaTr-uoH. HaxoxaeHue ceppl M €€ COCOIUHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIECHHS. A30T, pacnpOCTpaHEHUE B MPUPOJIE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMHUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoOJNOEMOB). docdop,
ayoTpornuele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KAYECTBE MUHEPAIBbHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  aAJUIOTPOIIHBIE
Moau(pUKalMM, pacHpoCTpaHeHWe B MNpupoae, (U3MUEecKue U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHE CBOMCTBA,
noJiyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIIEHHOCTH U CEIBCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY M IPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YeEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBOWCTBA, IMOJIY4YEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTPOUTENbHbIE MaTEepHaIbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobdaembr 6€30macHOr0 MCTIOIb30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpa)karolre (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHAIIOB), HaOIIOIEHNE TIpoliecca OOYIJIMBaHUs caxapa I0J JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIOTHI, IPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX COeOTUHEHHH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTydYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe MPU3HAKOB
MX MPOTEKaHMUsI, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAaHNE BHUJIEOMATEPHUAIIOB), U3y4eHUe MoJieJen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, ¢yiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHON TPOMBIIIJIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHus: aToMoB. CTpOoeHHE MeTaJuIoB. MeTtandeckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKHUH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydeHus MetayioB. [loHsTHEe O KOPpPO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[I{enouHble METAJIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. . MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIOMUHUN: TTo10keHKE B [leproindecKoil CucTeMe XUMHUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAcHWE B mpupoae. dPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHME aroma, HaxOXJIcHUE B mnpupoac. Dusznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIL30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAA cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOrHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHN, SIBJSIONINXCS CUCTEMHBIMHU JJISI OTJENBHBIX MPEAMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTHIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTAlMd W
pacILIMpEeHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMSL:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JAOCTOBEPHON MH(popManueil o
IIEPENOBBIX JOCTH)KCHHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MPaBUJIAX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUHM YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCEe OTOW Y4YEOHOM JEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsA HAyKHM WU COCTaBISIOLINE
OCHOBY I IOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEZIOW, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOII0JAaeMbIX MPOIIECCOB U SBIICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHMIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEaIbHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aTuyHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYATLHOU TPACKTOPUHU MPOJOIKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrtHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) ’K0JIOrHYeCKOro BOCIIUTAHUA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOJACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPENOU, sl TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIO0AJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHSATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO YYCOHOU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTEPHBIC
MPU3HAKKW, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PacCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCTIOJIb3yEMbIE€ B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYeckas (opMmylia W YypaBHEHHUE
XUMHYECKON PEeaklMi — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISABIATH U XapaKTEPU30BaATh CYIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJAbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCHl (B XOA€ Juajiora W (MJIM) JUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  HIPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTb IPE3ECHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOTro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUSI
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3ysbTaTa 3asBICHHOW 1€, YMEHUE
UCITIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IIPEIaracMble€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAay4dHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCuPuKalus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiiumu,
AIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAs KOBAJCHTHAsi CBS3b,
WOHHAs CBs3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JUJISI COCTaBJICHUS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodouHas noarpynna (b-rpynmna)», Manbsie u
OONbIIME TEPHUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuydeckmx osaementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YUCIO0 IEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBPHON EATCITLHOCTH — aHAJIHN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4YeHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCITUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUIO W COOUPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(Jrakmyc, dheHondranienH, METUIOPAHXK U JIPYTUE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0’KHOE BELIECTBO, BAJCEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKisi, XUMUYecKasi CBSI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBI ~ 00BEM,  PACTBOP,  AJNEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKUUH HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaIIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiaM, BUJ XHUMHUYECKOM
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIca Ilepuomnueckoro 3akoHa [[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJaBHas moarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manbie u  OoJbIIME TEPUOIbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJICKTPOHOB U
pacrmpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUIl B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, TIO0 TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIAPHYIO W  MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O W COOMpPAHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIOIINE  KAYeCTBEHHBIH  COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTNEpAlMU MBICIUTEIBHON JEATeTbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpEeHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne HaumeHnoBaHue KoauyecTBo yacos JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
n/m | pasesioB H TeM Bcero KoHTpoJibHbIE IIpakTHyeckue pecypchl

MPOrpamMmbl padoThI padoTbI

Pasznen 1. HepBOHa‘laJILHLIe XUMHUYECCKHUC NTOHATHUSA

bu6nmoteka IIOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1521/start/ POIII ypox

XUMHSA — BaKHas Nel-5. MynbTuMeIuUHBINA AUCK, TPUIOKEHUE K
o0nacTb yuebnuky O.C. ['abpuensn Xumus 8 kiacc.

1.1 €CTECTBO3HAHUS U 5 0 2 bubmmoteka Buaeoypokos https://interneturok.ru (8
MPAKTUYECKOU KJsacc) http://maratakm.narod.ru CallT «Mup XuMuN»
JIeSTEIbHOCTH YeJIOBEKa http://webelements.narod.ru [Tomymnsipaast OubnuoTeka

XUMHAYECKUX DJIEMEHTOB
https://videouroki.net/video/01-himiya-kak-chast-

estestvoznaniya-predmet-himii.html

bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1522/start/ POIII ypox
Ne6-7. MynpTuMeAMIHBIN TUCK, TPUIIOKEHUE K

yuebHuky O.C. I'abpuensn Xumus 8 kiacc.
BemtectBa u .
1.2 15 1 1 bubnuoTeka BueoypokoB https://interneturok.ru (8
XUMHUYCCKUEC peaKHI/II/I

kJacc) http://classchem.narod.ru KonTpen — Xumus

JUISL BceX: y4eOHOMH(OPMallMOHHBIN CalT
http://experiment.edu.ru AJIXMUMMUK: caiit JI.1O.
AHHKGepOBOﬁ https://videouroki.net/video/himiya/8-
class/khimiia-8-klass/




Hroro no pazgeny 20

Pa3znen 2. Baxxneilimmue NMpeaACTABUTEC/IN HECOPraHNYE€CKUX BEIIECTB

Bosnyx. Kucnopon.

2.1
TTonsaTue 00 oxcugax

bu6nmoteka IIOK https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/ POIII ypok
Nell,12,15,16,23. MyabTUMEUNAHBIN TUCK,
npuioxenue k yaeonuky O.C. 'abpuensa Xumus 8
kiacc. bubnroreka BUIEOypoOKOB

https://interneturok.ru (8 kiacc) http:/www.
nanometer.ru OHJIalH-CIPAaBOYHUK XUMUYECKUX
anemeHToB WebElements
https://interneturok.ru/lesson/chemistry/8-

klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha

29 Bonopoa.llonstue o

KHUCJIOTax U COJIAX

bu6nunoteka LIOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/ ypok Nel3,19,20,21,22.
MyabTUMUAUHHBIA JUCK, TPUIOKEHUE K YIEOHUKY

O.C. I'abpuensn Xumus 8 kinacc. bubnmorexa
BUJICOYPOKOB https://interneturok.ru (8 kiacc)

http://classchem.narod.ru KonTpen — Xumust mis
BCEX: Y4eOHOMH(POPMAIIMOHHBIN CalT
http://experiment.edu.ru AJIXMMMUK: catit JI.1O.
AnmnkOepoBoit
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3BOHOK-Ha-

YPOK/8-KJ1acCc-IIEPBBIN-TOA-00yUeHUA/YPOK-47-KUCIOTHI-

COCTaB-KJIaCCI/I(bI/IKaHI/ISI-HOMGHKJI&TVD&-HOHVHCHI/IC-

KHACJIOT
https://www.sites.google.com/site/himulacom/3B0HOK-Ha-

YPOK/8-Kj1acc-IIepBbIN-T0A-00y4eHns1/ ypoK-49-




23

Bopa. PactBopsl.
[Nousatue 00
OCHOBAaHUAX

COJIMKJIACCU(DMKALMA-HOMEHKIATYPa-CII0COOBI-

MOJYYEHUSI-COJIeH

bu6nmoteka IIOK https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main/ POII ypox
Nel4,17,18,23. MynabTUMETUNHBIN THCK,

npuioxenue Kk yaeonuky O.C. ['abpuemnsa Xumus 8
kJjacc. bubnnoreka BUaeoypokoB
https://interneturok.ru (8 kiacc) http://chemistry.

narod.ru XuMuK.py: caiiT o xumuu

24

OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
COCIMHEHN N

Uroro no pazgeny

11

30

bu6nunoteka LIOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/ POIII ypok Nel5-24
MynbTUMEAUIHBIN AUCK, IPHIIOKEHNE K YUSOHUKY
0O.C. TI'abpuensu Xumus 8 kiacc. bubnuoreka

BUJICOYPOKOB https://interneturok.ru (8 kiacc)

http://classchem.narod.ru KonTpen — Xumust mis

BCEX: Y4eOHOMH(POPMAIIMOHHBIHN CalT http://chemistry.
narod.ru XuMuK.py: caiiT o xumuu
https://www.vaklass.ru/p/himija/8-klass/klassy-
neorganicheskikh-veshchestv-14371/klassifikatciia-
veshchestv194235/re-a01b9a83-e412-44d8-b12f-
albfl6aa7772

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumnueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu

3.1

[lepronnueckuii 3aKOH

)41 Hepnonnqecmﬂ

7

but6moreka [IOK https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/




CUCTEMa XMMHYECKHUX
anemenTtoB /. U.
Menene-eBa.
Crtpoenue aToma

https://resh.edu.ru/subject/29/8/ POIII ypok Ne25-28
MynabTUMEANIHBINA AUCK, TPUIOKEHNE K YICOHUKY
0O.C. TI'abpuensu Xumus 8 kinacc. bubnmoreka

BUJICOYPOKOB https:/interneturok.ru (8 kiacc)

http://classchem.narod.ru KonTpen — Xumus nis

BCEX: yueOHOMH(OPMAITMOHHBIN CAMT.
http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu
https://videouroki.net/video/3-pieriodichieskii-zakon-i-
pskhe-d-i-miendielieieva.html
https://resh.edu.ru/subject/lesson/2053/start/

XUMHYECKASA CBI3b.

bu6nunoteka LIOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/ POILI ypok Ne29-34
MynbTUMEAUIHBIN AUCK, IPHIIOKEHNE K YUSOHUKY

19 OxucauTeNnbHO- 3 O.C. I'abpuensn Xumus 8 kiacc. bubnuoreka
’ BOCCTAHOBUTEJIbHBIE BUJICOYPOKOB https://interneturok.ru (8 kiacc)
peaxknmn http://chemistry. narod.ru XuMuK.py: caliT o xumuu

https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/okislitelno-
vosstanovitelnye-reakczii

Hroro no paszueny 15 bu6muoreka LIOK https://m.edsoo.ru/7f41837¢

PesepBHOe Bpemst 3 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KUIIACC

Ne HaumenoBanue pa3aeJioB KoauyecTBo yacos 3J1eKTp0HHLIe (un(prBLIe) 06pa30BaTeJILHbIe
n/n M TE€M NPOrpamMMbl Bcero KonrTpoabubie IlpakTuueckue = Pecypchl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
bu6nmoteka IIOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/ MynbTUMEIUNHBII
[ToBTOpeHwue u yriayodieHue 5 0.C. a6
L1 SHAHUH OCHOBHLLX 5 1 0 JUCK, Tpuiioxkenue K yueonuky O.C. I'abpuensn
Xumus 9 knacc. bubnuoreka BUAEOypOKOB
pasznenoB Kypca 8 kiacca _
https://interneturok.ru (8 kiacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-
reshetka
bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/ POIII ypok Nel-4
OCHOBHEIC MynbTUMEANINHBIN TUCK, MPUITIOKEHUE K YYCOHUKY
12 3AKOHOMEPHOCTH 4 0 0 O.C. I'abpuensa Xumus 9 kiacc. bubnnoreka
N BUJICOYPOKOB https://interneturok.ru (9 kmacc)
XUMUYECKUX PeaKui - i .
https://skysmart.ru/articles/chemistry/teplovoij-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-
ravnovesie
bubnuoreka ITOK https://m.edsoo.ru/7f41a636
D EKTDONH THAECKAS https://resh.edu.ru/subject/29/
P https://resh.edu.ru/subject/29/9/ POIII ypok Ne5-9
JYICCOIIMAIHSL. . .
1.3 8 1 1 MyabTUMEANHHBIA AUCK, TPUIOKEHUE K YIEOHUKY

XUMHUECKUE peaKkIiy B
pacTBOpax

0O.C. I'abpuensu Xumus 9 knacc. bubnnoreka
BUJIEOYPOKOB https://interneturok.ru (9 kiacc)
https://skysmart.ru/articles/chemistry/teoriya-




elektroliticheskoj-dissocziaczii

Uroro no pazgeny

17

Pa3gen 2. HeMeTa/JIBI M UX COCAUHEHUSA

2.1

22

2.3

24

OO0was xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. ['anorenst

OO011as xapakTepucTHKa
XUMHUYECKHX DJIEMEHTOB
VIA-rpynnsl. Cepa u e€
COCIMHEHUS

OO11as xapakTepuCTHKa
XUMHUYECKHX 3JIEMEHTOB
VA-rpynmnsl. A3o0T,
dbocdop u Ux coequHEHHS

OO61mas xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB

bu6nmoteka IIOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/ POIII ypok Nel0
MynbTUMEAUINHBIA TUCK, PUTIOKEHUE K YICOHUKY
0O.C. I'abpuensn Xumus 9 knacc. bubnuoreka
BUJICOYPOKOB https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-

nemetallov/himicheskie-svoystvasoedineniy-galogenov
bubmuoreka [{OK
https://m.edsoo.ru/7f41a636https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/ POIII ypoxk Nel1-13
MynabTUMEAUHHBIA AUCK, TPUIOKEHNE K YIEOHUKY
0O.C. TI'abpuensu Xumus 9 knacc. bubnuoreka
BUJICOYPOKOB https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-

nemetallov/sera-serovodorod-i-sulfidy

bu6nmorexa LIOK
https://m.edsoo.ru/7f41a636https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/ POIII ypok Nel4-16
MynbTUMEANIHBIN IUCK, IPUIIOKEHNE K YUSOHUKY

O.C. I'abpuensta Xumus 9 kiacc. bubnuoreka
BUJIEOYPOKOB https://interneturok.ru (9 kiacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-
klass/

but6mmoreka LIOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/




IVA-rpynnel. Yraepon u
KPEMHUU U UX COCUHECHUS

https://resh.edu.ru/subject/29/9/ POIII ypok Nel7-21
MynabTUMEANIHBINA AUCK, TPUIOKEHNE K YICOHUKY
0O.C. I'abpuensa Xumus 9 knacc. bubnuoreka

BUJICOYPOKOB https://interneturok.ru (9 kiacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-
klass/

Hroro no pazgeny

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

25

3.1

32

OO01ue cBOHCTBA
METAJUIOB

Baxneiinme MeTammuibl U UX
COECTUHEHUS

Hroro no pasaeny

16

20

bubmuoreka [{OK
https://m.edsoo.ru/7f41a636https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/ POII ypox
Ne22 MynbTuMeUNHBIN TUCK, TPUIOKEHUE K

yuebHuky O.C. I'abpuensn Xumus 9 kiacc.
bubnmnoreka Buae0oypoKkoB https://interneturok.ru (9
KJacc) https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-
svojstva-metallov

https://skysmart.ru/articles/chemistry/korroziva-metallov
bu6nmorexa LIOK
https://m.edsoo.ru/7f41a636https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/ POIII ypok Ne23-27
MynabTUMEANHHBINA AUCK, TPUIOKEHNE K YICOHUKY
O.C. I'abpuensu Xumus 9 knacc. bubnnoreka
BUJIEOYPOKOB https://interneturok.ru (9 kiacc)
https://skysmart.ru/articles/chemistry/kachestvennye-

reakczii




Pasznen 4. Xumus U OKpysKamomas cpeaa

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

BemecrBa u marepuainsl B

4.1 3 0 0 https://resh.edu.ru/subject/lesson/3504/conspect/151484/
JKU3HU YeJIOBeKa N
MynbTUMEANIHBIN TUCK, IPIIIOKECHNE K YUSOHUKY
O.C. I'abpuensn Xumus 9 kiacc. bubiamoreka
BHJICOYPOKOB https://interneturok.ru (9 kiacc)
Hroro no pazgeny 3
PesepBHOE Bpems 3 0 0 bubnnoreka L{OK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME 08 4 ’




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
N KoanyecTBo yacoB DJ1eKTPOHHBbIE
[
/i Tema ypoka B Kontpoiabubie Ilpakruueckue  UHpoBbIE
cero padoThI padoThI oOpa3oBaTesibHbIE
pecypchbl
| [Ipeamer xumun. Ponap XumMuu B xKU3HU 1 0 0 bubnmoreka [JOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
b K
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 0 0 nomorexa O
https://m.edsoo.ru/ff0d227¢
[Ipaktrueckas padorta Ne 1 «IIpaBwmia paboTh
3 B J1a0OpaTOpHUHU K NPUEMBI OOpaIlleHHs C 1 0 1 bubmorexa HOK
patop P Pett https:/m.edsoo.ru/ff0d23dc
1abopaToOpHBIM 000PYIOBAHUEM
4 Yucreie BemecTBa 1 cMecu. CiocoObl | 0 0 bu6mmoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH OBapEHHOMN 1 0 1 bubmmorexa LHOK
P p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmoreka [JOK
6 A 1 0 0
TOMBI M MOJICKYIIbI https://m.edsoo.ru/ff0d2a6c¢
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) | 0 0 bubmuorexa [JOK
XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 I1 1 0 0
POCTRIC H CITOACHBIC BetliecTha https://m.edsoo.ru/ff0d2a6¢
bubmuorexa [JOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. | 0 0 bubmuorexa [JOK

Xumuueckas popmyna. BaneHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae




XHUMHUYECKUX 3JICMCHTOB

OtHOCUTEIbHAA aTOMHAg Macca.

bubmuorexa [JOK

11
OtHocuTeNnbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COECIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Moisb. Mosipaas bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBus MPOTEKAHUS
15 XUMHUYECKUX peakuuid. [TpakTuueckas bubnuoreka [IOK
pabotaNe 3 "IIpu3HAKN XUMHUYECKUX https://m.edsoo.ru/ff0d3al6
peakumit".
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus komuecTBa, MacChl BEIIECTBA 10 bubnuoteka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMUuecKux peakiuii
18 (coenuHeHuUs!, pa3oKEeHUs, 3aMEeIECHUS bubmorexa HOK
A P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukoneauct. O6o0meHne u bubmmorexa [TOK
I JHCT. Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUH
20 Konrtponsnas padora Nel no teme «Bemecta bubnuorexa [IOK
U XUMHUYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
X v bu6mmorexa [IOK
21 Kucnopos — a51eMeHT M IPOCTOE BEIECTBO.

O30H

https://m.edsoo.ru/ff0d448e




dusnueckre U XUMHUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 KHUCJIOpoJia (peaKkuy OKUCIICHUS, TOPEHUE). hits://m.cdsoo.ru/f0d4614
INousarue 06 oxcugax
Croco05I ITOJIyUYEHUs] KUCIIOPOIa B

23 JabopaTopuu iqn OMLImnerH(f::TI/I bubmorexa LOK

patop P ‘ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoit 3 PeKT XUMUICCKON pEeaKIIHNu,

24 b XUMHYECKOM paBHeuHI/II/I bubmorexa [IOK
TOTBITHE 0 TEPMO P : https:/m.eds00.ru/ff0d4790
9K30- U SHJOTCPMUUYECKHUX PEAKIIHIX
Tomnmuso (HedTh, YTOJIb U METAH).

25 3ar $I3H€I§I/I€ql;03 ” a, CIIocoObI Zro bubmorexa HOK

P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpakTryeckas padora Ne 3 o Teme
26 «l?l I;061/1 aHue KUCIopoa bubmorexa [JOK
OJlydcHue 1 . p flopoza, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY

7 Bonoponx — 35meMeHT U MPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0

)% dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bonopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
IT

29 OIUITHE O KHCIOTax | COIAX hitps://m.edsoo.ru/f0d50d2

30 Crioco0bI TToTy4eHus1 BOAOPO/Ia B bubmuorexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme

31 I?I . OupaHue BoJOpoa bubmorexa LIOK
(LIOIYHEHHE 1 CODHP AOPOa, https://m.edsoo.ru/f0d442
W3YYCHHE €r0 CBOMCTBY

Bubnmoreka IIOK

32 MossipHblii 00bEM ra3oB. 3aK0H ABOTaJpPO i

https://m.edsoo.ru/ff0d542e¢




Brrancnenus O6’béMa, KOJIMYECTBA BCUICCTBA

bu6mmoreka [IOK

33 a3a I10 €r0 U3BECTHOMY KOJINYEC
rasa fo cro usp Ti{ MY KOTHHCCTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
Brruucnenus 005EMOB ra30B 10 YpaBHEHUIO
34 €aKIM1 Ha OCHOBE 3aKOHA 00BEMHBIX Bubmaorexa ITOK
peatui Ha https://m.edso0o.ru/ff0d5708
OTHOIIIEHUH I'a30B
. bubnmoreka [JOK
35 dusnueckre 1 XUMHUYECKUE CBOMCTBA BOJIBI
https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBauuii. [Tousarue 00 nHAUKATOpaAX
A p https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbllieHHbie U
37 HEHACHIIIIEHHBIE pacTBOPLI. MaccoBast 1o Bubmorexa ITOK
= p PRI A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C ONPEACIEHHON bubmnorera [TOK
P o o P p peit https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KaccupUKaus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorera [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUIIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XuMHU4YecKue CBOKWCTBA bubnuorexa [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XuMHUUYECKHE CBOMCTBA KUCTIOT bubmmorexa [IOK
e https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
43 ['eneTnyeckas CBsI3b MEXKIy KiIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe U CHCTeMAaTH3aINs 3HAHUN
m 1 https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 no teme "OCHOBHbIE bubnmnoreka [JOK
KJIACChl HEOPTAaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[lepBble NONBITKH KIacCUPUKALIII
51 XI/II\I/QII/I‘IGCKI/IX 3JIEMEHTOB 1(?[0H;1Tne 0 rpymnmnax bubmmorexa [OK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XMMU4eckux 3meMeHToB 1. U bubmmorexa [OK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuonpl, rpymnel, IOq bl bubmmorexa LIOK
P > TPYITHEL, TOATPYT https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CoCcTaB aTOMHBIX SIIEP. bubnmuorexa [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000I0YeK aTOMOB
. bubmuorexa [JOK
55 aneMeHToB [lepuoanyeckoii cucremsr . H.

Menneneena

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XHUMHUYECCKOI'O 3JIEMCHTA I10

bu6mmoreka [IOK

56 I1 7
ero nosioxeHuto B [lepuoanueckoit cucreme hitps-//m.cdsoo.ru/00adag 24
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
57 a3BUTHUS HAyKH U nipaktuku. J1. 1 bubmorexa [TOK
P YK B p . I https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIU, M€1aror U rpaKJaHuH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honua ecKast CBSI3
HIFET XHMITCCRas CBAsb https://m.edsoo.ru/00adac34
60 KoBanenTHast nojisipHas XuUMU4YeCcKas CBI3b bubmmorexa LHOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 KoBanenTHas HenossipHas XUMHUYECKasl CBA3b
https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
62 C
TCTEHb ORUCICHIA https://m.edsoo.ru/00adae28
63 OKHUCIINTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINHU bubmmnorexa [IOK
peaxil https://m.edsoo0.ru/00adb076
64 OKUCIINTEIN U BOCCTAHOBUTEIN bubmmnorexa [IOK
https://m.edso00.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue bubnnoreka [JOK
aToMa. XuUMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O600611eH1E 1 bubnnorexka [JOK
cUCTEeMaTH3aInsI 3HaHUHN https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O000111eHNE U bubnuoreka [IOK

cUCTEeMaTH3aInsI 3HaHUH

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | 0 0 bubnnorexa [JOK
XUMHYECKHX 3eMeHTOB JI. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMUYECKHUX AJIIEMEHTOB 1 0 0 bubmmorexa LOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xumMuueckoil CBS3M U THIIBI | 0 0 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 0
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux | 0 0 bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 0 0 bubmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @akTOpHl, BAUAIOLIUE HA CKOPOCTh 1 0 0

XUMHYECKOMN PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HMonHurble ypaBHEHUS PEAKIIUN bubnmnorexa [IOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHAYECKHE CBOKWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
14 ITonsaTue o ruaponause coiei bubmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenuie DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3aa4y»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIIUS bubnnorexa LIOK
P & HHATH. https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHYECKHE CBOMCTBA, IIOJIyYCHHUE,
IIPUMEHEHHUE

[TpakTrueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade104

bubmuorexa [JOK

20 «TonyueHne COMAHON KUCTOTHI
YHACHHE COI> ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynmsr https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, MOIy4YCHUE B
i https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «Ilonyyenne amMmmuaka, H3y4eHHE €ro bubmoreia HOK
adi > 37 https:/m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XHMMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonb30BaHMEe HUTPATOB M COJICH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 o0peHnil. XMMHUUECKOE bubmorexa [JOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHCHUSIMH a30Ta
®ocdhop. Oxcupa dhochopa (V) u

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmmorexa [TOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCcTBE MHUHEPAIbHBIX y100pEeHUI. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHEeHUE B

35 pu E))zle gmﬂiecéle 1 XUMHUYECKHUE bubmmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosbHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00aec054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

A1 JKCIIEPUMEHTABHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTpoabHnas padora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
AJIEMEHTOB — METAJIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTaUInYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKUH Psifl

HaHpH)KeHI/Iﬁ MCETAJJIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS

MeTaioB. CruiaBel. BerauciaeHus 1mo

45 ABHCHMSIM XMMHYECKUX PEAKIUMN bubmorexa HOK
yp peaiiui, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
puMecHu
46 IIoHsTHE O KOPPO3UU METAJLIIOB bubmorexa [TOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JI0YHEIC METaJIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coefuHeHNUA KaJlbUA
https://m.edsoo.ru/00ael5e8
51 O0o001IcHNEe U CHCTEMATH3aIINS
3HAHUM
57 Ponp xumuu B pemieHnn bubnnoreka [JOK
HKOJIOTUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
53 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHMS https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
54 "YKEcTKOCTh BOJBI 1 METOABI &€ bubmorexa [TOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
b K
55 AntoMuHUN nomorexa [0
https://m.edsoo.ru/00aelc64
56 AmdoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK

TUAPOKCHUIA

https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

37 Keneso https://m.edsoo.ru/00ae1d86
53 OKcuibl, THAPOKCUIBI U COJIM JKeJe3a bubnunoreka [JOK
(I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
59 O000111eHNE U CUCTEMATU3ALMS
3HaHMH
[IpakTuueckas padora Ne 7. Perenue
60 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxHeie MeTallJIbl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
61 pEareHToB JIaH B U30BITKE WITH bu6mmoreka [IOK
COJZIEPKUT TpuMecH. Berunciienus https://m.edsoo.ru/00ael1750
MacCOBOH /101U BbIXOJa MPOAYKTa
peakuuu
2 O00011eHNEe U CUCTEMATU3ALIS
3HAHUM
KonTtponbHnas padora Ne4 o teme
63 «BaxxHe#mme MeTaIbl 1 UX
COCTUHCHUS
64 BemectBa u matepuansl B bu6mmoreka [JOK
IIOBCEIHEBHOU XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arps3HEHNE bubnnoreka [JOK
65 N
OKPYXKarollen cpeabl https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHNE U bubmuoreka [IOK
CHCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHslit ypok. O6001ICHHE U bubnmorexa [JOK




cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1

cucTeMaTu3anusa 3HAHHI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

Hcnons3zoBanue obopyaoBanus nentpa "Touka pocra'.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

8 KIIACC

1. B nomomp mkonsHOMY yunTento. M. 0. 'opkoBenko «lloypounsie
pa3zpabotku no xumuu K yueonukam: O. C. I'abpuensna; H. 1. Conuna, M. II.
Canuna; I'. E. Pynsutuca, @©. I'. ®enpamanar» 9 knacc. «Bako», Mocksa 2005
T.

2. B nomomrs abutypuenty. O. C. I'abpuensn, . I'. OctpoymoB «XumMus».
[TocoOue 1t MKOJBHUKOB CTAPUINX KJIACCOB U MOCTyMaronux B BY 351
Hpoda, Mockna 2005 r.

3. B nomomis abutypuenty. P. A. Jlugun, B. A. Monouko, JI. JI. Auapeena
«Xumus». I MKOIBHUKOB CTApIIMX KJIACCOB M MOCTynaromux B BY3sl.
Teoperuueckue ocHOBBI. Bonpocsl. 3anauu. TecTsl. [Toa penakuueit
npodeccopa P. A. Jlununa 3 — e uznanue, ucnpasieHnoe. Jpoda, Mocksa

2004 r.



4. T'adbpuensn O.C. [Iporpamma kypca xumuu 11 8-11 kinaccos
o0meoOpaszoBaTenbHbIX yupexaeHuil. — M.: JIpoda;

5. T'abpuensn O.C. Xumus: 8 kiacc : yueOHUK Juisi 001ieo0pa3oBaTeIbHbIX
yapexaenuii. — M.: Jlpoda.

6. 'abpuensn O.C. U3zyyaem Xxumuio B 8 KII.: TUJAKTUYECKUE MATEpUAIb /
O.C. I'abpuensu, T.B. CmupnoBa. — M.: biuk muttoc
7. I'abpuensn O.C., Buckoboitnukosa H.I1., AmykoBa A.B. HacronbHas
KHUTa yuurtend. Xumus. 8 ki1.: Metoaudeckoe nocoodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.1. XuMnuueckuii skcnepuMeHT
B miKkosie. 8 kiacc. — M.: Jlpoda
9. MunucrtepctBo oopazoBanus Poccutickoii @enepammu. [IporpamMmmer s
o01eo0pazoBaTenbHbIX yupexaeHuil. Xumus 8 — 11 kiacchl. -3-e u3ganue,
crepeoTunHoe - Mocksa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas mporpamma. Xumus. kK YMK O. C. I'abpuensina JIabupuHT. py.
HznareascTBo "Bako" 2016 T.

11. denepanbHOro KOMIIOHEHTA FOCYAAPCTBEHHOTO CTaHAApTa OOIIEro
obpazoBanus o xumun (HYacts 1. OcHoBHOE 0011Iee 0Opa3zoBaHuUE) IS
OCHOBHOM 00111€00pa30BaTeNIbHOM IKOJIBI B COOTBETCTBUH C CYIIECTBYIOIICH
KOHIIETIIHEH XUMHUECKOTO 00pa30BaHMsI.

12. Xumusi: 8 kj1acc: KOHTPOJbHBIE U TTPOBEPOUHbIC padoThl K yueOHuky O.C.
INabpuensna «Xumus. 8 xknace» / O.C. I'abpuensH, [1.H. bepeskun, A.A.

VYmaxkosa u ap. — M. : [Ipoda;



13. Xumus 8 xnacc. Xumus 8 kinace: yaueonuk / O. C. 'abpuensH. — 8-e u3 .
mpepad. — M. : llpoda, — 2019 1. 287 c. [1] c. : un. - (Poccuiickuii yaeOHHK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnumax 8 — 11 kimaccsl. CripaBounoe nocodue. ABTop —
coctaBurelnb A. E. HaconoBa 10 — e uznanue, crepeorurioe. JIpoda, Mockpa
2007 r.

9 KITACC

1. B nomomp mkonsHOMY yuntento. M. 1O. I'opkoBenko «lloypounsie
pazpabotku no xumuu K yueonukam: O. C. 'abpuensna; H. 1. Conuna, M. II.
Canuna; I'. E. Pynsutuca, @. I'. ®enpamana» 9 kiacc. «Bakoy», Mocksa 2005
r.

2. B nomomurs abutypuenty. O. C. I'abpuensn, . I'. OctpoymoB «XumMus».
[TocoOue 1 MKOJBHUKOB CTAPUIMX KJIACCOB U MOCTyNaromux B BY3b1.
Hpoda, Mocksa 2005 r.

3. B nomouis adburypuenty. P. A. JIugun, B. A. Monouxko, JI. JI. AuapeeBa
«Xumust». [ IIKOJBHUKOB CTApIIMX KJIACCOB U MocTynaromux B BY3sl.
Teoperuueckue ocHOBBI. Bonpocsl. 3anauu. TecTwl. [loa penakuuei
npodeccopa P. A. Jluguna 3 — e u3ganue, ucnpaniieHHoe. /[poda, Mockpa
2004 r.

4. I'abpuensu O.C. ITporpamma kypca xumuu ajist 8-11 kimaccos
o011eo0pa3zoBaTeNbHbIX yupexaeHuil. — M.: Ipoda;

5. Xumus 9 knacc: yaeonuk / O. C. I'abpuensH. — 7-e uzg. npepad. — M. :



Hpoda —2019 1. 319, [1] c. mn. (Poccuiickuii yaeOHUK)

ISBN 978-5-358-21507-8
6. 'abpuensn O.C. U3zyyaem xumuio B 9 KII.: TUJAKTUYECKHE MaTepUaIbl /
O.C. I'abpuensn, T.B. CmupHoBa. — M.: bauk mtoc
7. I'abpuensa O.C., Buckoboitnukosa H.I1., Surykosa A.B. HactonbHas
KHUra yuurend. Xumus. 9 ki1.: Mertoaudeckoe nocodue. — M.: [lpoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.1. XuMuueckuii s3kcnepuMeHT
B mkoJie. 9 knace. — M.: Jlpoda

9. MunucrepctBo oopazoBanus Poccuiickoii @enepannu. [IporpamMmmel aiis
0011e00pazoBaTeNnbHbIX yupexaeHuil. Xumus 8 — 11 kiacchl. -3-e u3gaHue,
crepeoTunHoe - Mocksa; JIpoda, 2002 r. (ctp. 26 — 37).

10. Pa6ouas mporpamma. Xumus k YMK O. C. I'abpuensaa JIabupuHT. py.
HNznareascTBo "Bako" 2016 T.

11. ®enepanbHOrO0 KOMIOHEHTA TOCYJJAPCTBEHHOTO CTaHapTa 00I1Iero
obpazoBanus o xumuu (HYactes 1. OcHOBHOE 00111€€ 0Opa3oBaHUE) IS
OCHOBHOM 00111€00pa30BaTeNIbHOM IIKOJIBI B COOTBETCTBUH C CYIIECTBYIOIIEH
KOHIICTIIIMEH XUMHUYECKOTO 00pa3oBaHMUsl.

12. Xumus: 9 kimacc: KOHTPOJIbHBIE W MPOBEPOUYHBIE padboThI K yueOHuky O.C.
INabpuensna «Xumus. 9 xknace» / O.C. I'abpuensu, [1.H. bepeskun, A.A.
VYmakora u ap. — M. : Jlpoda;

13. Xumus 9 knacc: yueonuk / O. C. ['abpuensH. — 7-e uzfa. npepad. — M. :

Hpoda —2019 1. 319, [1] c. mn. (Poccuiickuii yaeOnuk) ISBN 978-5-358-



21507-8
14. Xumus B Tabnunax 8 — 11 knaccel. CripaBouHOe mocoOue. ABTOp —
coctaBurelnb A. E. HaconoBa 10 — e uznanue, crepeorurinoe. JIlpoda, Mockpa

2007 r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
8 KJIIACC

1) http://nsportal.ru/page/poisk-po-saitu
2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
5) http://www.zavuch.info/methodlib/136/30956/ (cailT st yuuTenss XUMUH U
OnoJ0rUn)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_c
hasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kiacc)

9) http://chemistry. narod.ru XuMuK.py: caiitT o xumuu

10) https://skysmart.ru/articles/chemistry



11) IToptan Beepoccuiickoil onmuMnuaabl IKOJLHUKOB. http://rusolymp.ru/
12) Pycckuit o6paszoBarenbHbIi optait. http://www.gov.ed.ru

13) ®denepanbHbIi poccHCKHI 00111e00pa30BaTEIbHBIN MTOPTA.
http://www.school.edu.ru

14) ®enepanbublii mopran «Poccuiickoe oopazoanuey. http://www.edu.ru
15) [Moptan komnanuu «Kupwin u Medoauii». http://www.km.ru

16) OGpazoBaTenbHbIN nopTal «Yuebda». http://www.uroki.ru

17) Kypnan «Kyprsep odpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznatensckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uznarensckuit 1oM «1 ceHTssOpsi». http://www.1september.ru

21) ®ectuBanb negaroruueckuii uae « OTKPHITHIA ypOK» (M3IaTENBCKUN TIOM
«1 cents0psi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Untepuet noptan [Tpolllkony.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHUCTEPCTBO 00pa30BaHUs U HAYKHU.

26) Caiir CIIAM T'MA: PEILLY BIIP, OI'D, EI'D, 'BD u I[T.
https://sdamgia.ru

9 KITACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/



3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT njis y4uTenss XuMuu 1
OMOJIOTHH)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_c
hasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 knacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IToptan Beepoccuiickoil onmuMnuaabl KOJIbHUKOB. http://rusolymp.ru/

12) Pycckuit obpazoBartenbHbli mopTai. http://www.gov.ed.ru

13) ®enepanbHbIil poccuiickuii 00111e00pa3oBaTeNIbHbINA OPTal.
http://www.school.edu.ru

14) ®enepanphbiii moptan «Poccuiickoe oopazoBanuey. http:// www.edu.ru

15) lopran xomnanuu «Kupwin u Medonuit». http://www.km.ru

16) Ob6pazoBaTenbHbIi TOpTaN «Yuebay. http://www.uroki.ru

17) Kypnan «Kypwsep odpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk odpazoBanus». http:// www.vestnik.edu.ru
19) Uznatensckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uznarensckmii oM «1 ceHTsOps». http://www.1september.ru



21) ®ectuBans negaroruueckuil uaen « OTKpBITHIN YPOK» (M31ATEIbCKUM 10M
«1 cents0psi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Untepuet nopran [Ipolllkony.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUs U HAYKH.

25) Caiir CIAM I'MA: PELLLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.r
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