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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XWUMHUW Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00111eTr0 00pa30BaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepanbHOl paboueld TPOrpamMmbl
BOCITUTAHUS M C yU4ETOM KOHIICTIIUU MPETIOAaBaHus YICOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit denepanuu.

[Iporpamma mo Xumum AACT TPEACTABJICHHE O IEJAX, OOIIEH CTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHS OOYyYAIOUIMXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s3aTENbHOE IPEAMETHOE COZEpKAHUE,
MpeAyCMaTPUBAET pACIpPENEICHUEe €ro Mo KiaccaM M CTPYKTypHUpPOBAaHHUE IIO
pazieraM U TEeMaM MPOrpamMMbl MO XUMHH, OMNPEACISIET KOJIUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKU COJIep KaHuUs, PEKOMEHIyEMYIO
MOCJEAOBATENBHOCTh M3YYEHHS] XHUMUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO TMpOIlecca, BO3PACTHBIX
OCOOEHHOCTEM OO0yYalolUXCsi, OIpeAeNsaeT BO3MOXKHOCTH TpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTesIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OO0IIIEro o0pa3oBaHusl, a TaKkKe TpeOOBaHUM K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LieNieH U3ydeHUs IpeIMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEITEIbHOCTH OO0YyYaroImerocsi Mo OCBOCHHUIO
y4eOHOT0 co/IepKaHUsl.

3HaHUWE XUMHUHU CIY>)KUT OCHOBOM 1Ji1 (hOPMUPOBAHUS MHUPOBO33PEHUS
o0OyyJaromierocs, ero MpeACTaBICHUN O MaTEpUATHLHOM €IUHCTBE MHPA, BAXKHYIO
posib urpatoT GOpMUPYEMbIE XUMUEH MPEACTABICHUS O B3aMMONPEBPAIICHUIX
DPHEPrud M 00 SBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOI U 3KOJOTUYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaiM3allu  BO3MOXHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €¢ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEM
00y4Yarolmmxcsi, HABBIKOB HMX CaMOCTOATEIIBHOM  y4eOHOM  JesTeIHLHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATeIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B TPOPECCUOHATILHOMN JeATeIbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJTOCTHOTO B3IVIsiAa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TarnoM B (GOPMUPOBAHUH €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YyUarOIIUXCS;



crocoO0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOMIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHbpie HampaBlieHUS B OOYYCHHH XHMHH OOECIICUMBAIOTCS CHEIU(DHUKON
COepKaHMsl  Y4eOHOrO  TpeAMEeTa, KOTOPbIA  SIBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUU Ha OIPEACIICHHOM dTare e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001IeT0 00Opa30BaHUsS OPUCHTHUPOBAH Ha
OCBOEHUE OOYYalOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUM H HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX ITOHSATHN
OpTraHUYECKON XUMUHU.

CtpykTypa cojiepsKaHus MPOTpaMMbl MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOIr0 Moaxoja K e¢ uzydeHuto. ColiepaHu€ CKIIAIbIBA€TCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakiuu. OO0€ O3TU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX IPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TpelcTaBlieHUd 00 AIEKTPOJUTHYECKON IHUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIUPUYECKHU
MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO
YPOBHSI K JAPYrOoMy, BBITIONHSS (PYHKIIMU OOBSICHEHUS M TPOTHO3UPOBAHMS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEW MPAKTHYECKOTO MPUMEHEHHS U MOJTYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHnue mporpaMMmbl IO XUMHH CHOCOOCTBYeT  (POPMUPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKON COCTABIAIOLICH HAYyYHOM KapTUHBI MUpPA B JIOTUKE
€¢ CHCTEMHOM TMPHUPOAbI, IEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
METOJIaM MO3HAaHUsA B Hayke. M3yueHue XUMUU TPOUCXOAUT C MPUBJICYECHHEM
3HAaHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKawoIuid MUpy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy w3ydYeHMH XUMUU TNPOUCXOAUT (PopMUpOBaHWE 3HAHWUNA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECCKOU
JESITEIPHOCTH YEJIOBEKA U KAaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBL.
3amaya y4eOHOro mIpeIMeTa COCTOMT B (OPMHUPOBAHUM CUCTEMBI XMUMHYECKUX
3HAaHUW — BaKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUMH,
JOCTYITHBIX 00O0OIIEHNIT MUPOBO33PEHYECKOTO XapaKTepa, sS3blKa HAYKH, B



OpUOOLIEHUM K Hay4YHbIM METOJIaM TO3HAaHUSl MpPU HM3YYEHHH BEILIECTB M
XUMHUYECKUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHON M Y4EOHO-HCCIEAOBATEIBCKOM
JESITEIbBHOCTH, OCBOCHUHM MpPaBHJI 0O€30MacHOro OOpalleHUs C BeEIIeCTBaMU B
MOBCETHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKUE 1eJd, KaK:

— (GOpMHUPOBaHHE WHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIHHOMY MPHUHATHIO PEIICHHIH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOYy4YEHUsT HA  CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOyJaromuxcss K CaMOCTOSATEIbHOW IMO3HABATEIBHON JEATEIBHOCTH, HAYYHBIM
METOJlaM TO3HAHUS, (POPMHUPYIOIIMM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCI0BU, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YUYaIOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAESITENHPHOCTH, TO3HAHMS W CAMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JEATEIBHOCTH;

— (¢opmupoBanue oOmeld (QyHKIMOHAIBHOM UM E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBSACHATP M OLICHUBATH SIBJICHMS
OKpY’KaIoIllero MHpa, WCIOJb3YysS 3HAHMUS U OMbBIT, MOJYYCHHbIE NPU HU3YUCHHH
XUMHH, TPUMEHATh HMX MpPU PpEUIeHHMH NpoOJieM B TOBCEIHEBHOW >XM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBaHue y OOy4yaromuMxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHMMAaHUS [IEHHOCTH XUMHUYECKHX 3HAHMWA [UIsl BBIPAOOTKHA HSKOJOTHUECKU
LIEJIeCO00Pa3HOro MOBENECHUSI B OBITY M TPYAOBOM JAESATENBHOCTH B LENISIX
COXPAHEHMS CBOETO 340POBbS U OKPYKAKOLIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHHMS OOIIEUEIOBEYECKUX ILIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGMIIS W HAMpaBICHHOCTH IajbHEHUIIIEro
oOy4eHus.

OOmiee YWCIO YacOB, OTBEACHHBIX JUISI HW3YYCHHs] XUMHH Ha YpPOBHE
OCHOBHOTI0 0011ero o0pa3zoBanus, cocrasisieT 136 yacos: B § kiacce — 68 yacos (2
yaca B Hezlelmo), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHbIC XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUK B )KU3HU YEIIOBEKA. XUMUSA B CUCTEME HAYK.
Tena wm BemiecTtBa. Du3nueckue CBOWCTBA BEHIECTB. ATPETraTHOE COCTOSIHHUE
BeiiecTB. [loHsiTHE 0 MeTonax Mo3HaHMS B XUMUM. UUCThIE BellecTBa U CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas (opmyna. BaneHTHOCTh aTOMOB XUMHYECKHUX AJIEMEHTOB.
3akOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOCUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAasi Macca. MaccoBast 101 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KomunuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBs3bp KOIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuyetsl mo Qopmyniam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUe U XUMHUUECKUE SBJICHUSA. XUMHUYECKasl PEAKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XHMHUYeckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEaKIUil (COEUHEHUS, PA3I0KEHUS, 3aMEILIEHNs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYIOH, MpaBuUjiaMu padoThl B J1a0OpaTopuu 1
npueMamMu oOpalleHus ¢ J1adopaTopHbIM 000PYJOBAaHUEM, U3YUEHUE U ONKUCAHUE
¢u3nUecKux CBOMCTB 00pa3LoB HEOPraHMYECKUX BEIIECTB, HaOIOJIEHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIICHUE U KOHIEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUH, MPOKAITMBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJa ¢ KUCIOTOM) SIBJICHUH, HaOI0AeHUE U
ONMKMCAHWE NPHU3HAKOB MPOTEKAHMSI XMMHUYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, paziioKeHHE TUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM cosid meau (11),
U3y4eHHE CIOCOOOB pa3lelieHHs CMeced: ¢ MOMONIbI0 MarHura, GuibTpOBaHHE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeIeHUEe OUYNCTKU MTOBAPEHHOU
COJIM, HaOJIOJEHWE W  ONHUCAHHE  PEe3yJbTAaTOB  IPOBEJAEHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MaccChl, CO3[aHUE MOJEJICH MOJIEKYI
(IIapoCTEepKHEBBIX ).

Ba:xHeiimue npeacTaBUTe/ I HEOPraHMYECKUX BEllECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopon — 37€MEHT M IpPOCTOE
BelecTBo. Haxoknenuwe kuciopojga B MNpUpoae, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenne kuciopona. CrocoObl



MOJIy4eHHUs] KHUclopofa B JjabopaTopuu U mpombiluieHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — auioTponHas MoaupUKaLnsa KHCIOPO/a.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXMMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arpsA3HCHHE
BO3/yXa, YCHJIEHNE TApHUKOBOTO 3P QeKTa, pa3pylIeHUEe 030HOBOTO CIIOSI.

Bopopon — »smemenTt m mpocrtoe BemiecTtBo. HaxoxkaeHuwe Bogopoaa B
npupoae, GU3MYECKHe MW XUMHUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MousipHbIi 00BEM ra30B. PacueTsl 10 XUMHUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBoputens. PacTBOpSL
HacelleHHbIE M HEHACBIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BEIIECTBA B pacTBOpe. XMMHUYECKHUE CBOMCTBA BOJIbl. OCHOBAHMS.
Ponp pacTtBOpoB B IpUpoZi€ U B )KU3HH 4YesioBeKa. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudpukanust Heopranmdyeckux coeauHeHui. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEpHBIE) U
HeconeoOpasyomue. HomeHnknatypa oxcuaoB. @PU3MYECKHE M XUMHUYECKHE
CBOMCTBA OKCUIOB. [loryueHne okcuaos.

OcHoBanusa. Knaccudukaruss OCHOBaHMMN: IIEJIOYM U HEPACTBOPHMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHmii. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Conu. Homenknarypa coseil. @U3NYecKre U XUMMHUYECKUE CBOMCTBA COJIEH.
[TomydyeHue coiei.

['eneTnueckas CBSI3b MEK]y KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KA4uEeCTBEHHOE ONPENEICHUE COAEPkKAHU KUCIOpOJa B BO3yXE, IIOJIy4YECHHE,
coOupaHue, pacro3HaBaHWEC M U3YYCHUE CBOWCTB KHUCIOpOja, HAOIIOICHHE
B3aMMOJICUCTBUSL BEIIECTB C KHUCIOPOJOM U YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHus TopeHus: (TMokapa), O3HAKOMJIEHHE ¢ oOpaslaMud OKCHAOB U
ONMKMCAHWE WX CBOMCTB, MOJy4YyeHUE, COOMpaHUE, pAaClO3HABAHUE M H3yUYEHUE
CBOMCTB BoJopoAa (ropeHue), B3auMojehcTBUe Bojopona ¢ okcuaom menu (II)
(BO3MOYKHO HCIOJIb30BaHHE BUIEOMATEPHANIOB), HAOIIOeHINE 00pa3lioB BEIIECTB
KoMyecTBOM 1 Moib, HCClEOBaHHE OCOOCHHOCTEH pPAaCTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNpPEIEICHHOU
MAaCCOBOM J0JIEW PaCTBOPEHHOI'O BEIIECTBA, B3aUMOJACHCTBUE BOJBI C METAJLIAMHU
(HaTpueM M KaiublKeM) (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB paA3IMYHBIX  KJIACCOB,
HaOJI0/IeHNE U3MEHEHHSI OKPACKU WHAMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
nu3zydeHue B3ammoneictBus okcuma meau (ll) ¢ pacTBopom cepHO#l KHCIOTHI,
KUCJIOT € METAJUIaMH, PEAaKIUN HEUTPAIM3alMH, MOJy4eHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHME OJHOIO MeTajlla JPYIMM K3 PAacTBOpPa COJM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMe «BakHeHlue KIacchl HEOPraHUYECKUX
COCTMHEHUI.

Ilepuoguveckuii 3axkoH u Ilepuoaumyeckass cucreMa XHMHYECKHX
aiemenToB JI. U. MengesneeBa. CrpoeHune aToMoB. XHUMHYeECKAasl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBple MONBITKM KIACCU(PUKAIMM XUMUYECKUX 3JIeMeHTOB. I[loHsATHE O
IPYIIax CXOAHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEIOYHO3EMENIbHBIE METaJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEpHbIE OKCUIBI
Y TUIPOKCHUJIBI.

Ilepnonnueckuii 3akoH. [Iepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB /.
. Menneneea.  KoporkomepuonHas W JUIMHHONEpUOAHAs (bopMbI
[Tepunonnueckoit cucreMbl xumudyeckux 3neMeHToB . 1. MenneneeBa. [lepuonasl
u rpynnbl. PU3NYECKHA CMBICH IOPSAKOBOIO HOMEpA, HOMEPOB NEPHONA U
IPYIIIBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHbl. CTpoeHue
DIIEKTPOHHBIX ~ 000M04YeKk aromMoB TepBbiXx 20 XUMHYECKHX DJIEMEHTOB
[lepnognmueckonn cucremnl /. 1. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
3JeMEeHTa 1o ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJNINYECKUX CBOMCTB IO TPYIIIIaM U IIEPUOJIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoguueckoi CUCTEMbI XUMUYECKUX
DJIEMEHTOB Il pa3BuUTHs Haykh W npaktuku. . M. MenneneeB — ydeHbld U
IpaKJaHUH.

Xnumuueckass cBs3b. KoBaneHTHas (MOJspHAss M HENOJISIpHAsi) CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKLIHH.
[Iponecchbl OKUCIEHN U BOCCTAaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METAJIOB M HEMETAJJIOB, B3aUMOJIECHCTBHE
TMJIPOKCHJA LMHKA C pPAcTBOpAaMU KHUCJIOT W INEJIOYEH, IPOBEICHHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ HNPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMMA
(ropenue, peakliiy pa3oKeHUs], COSTUHEHU).

Mesicnpeomemmnoie ceéa3u



Peanuzanust MeXOpeaMETHBIX CBSI3€H NpH M3yYEHUHM XUMUU B 8 Kjacce
OCYIIECTBJISIETCS dYepe3 MCIOJb30BaHME KaK OOIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHUH, SBJISIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [UKJIA.

OO61ue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4dHBIN (hakT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJIW3, CHUHTE3, KIacCUPUKAUsI, TEPUOJUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHUE, MO/ICIIb, SIBICHUE.

®dusuKa: MaTepus, aToM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHUE BEIECTBa, Tra3, (GU3NYECKUE BEITUYHHBI, ¢IHMHHIIBI
M3MEpPEHMSsI, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: Gporocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE  IOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYecKasi peaKkius

ITepunoanyeckuii 3akoH. [leproanyueckas cucTeMa XUMHUYECKUX JIEMEHTOB [l.
M. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MCHEHUU CBOWMCTB
XUMHMYECKMX DJIEMEHTOB TIEPBBIX TPEX TNEPUOJOB, Kajausd, KadblMs W HUX
COCMHEHUM B COOTBETCTBUM C TMOJIOKEHUEM »3JeMEeHTOB B Ilepmommueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBS3M. THIBI KPUCTAUITMYECKUX
PEIICTOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAIMUECKON PEIICTKUA U
BHJAa XUMHYECKOMN CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJIacCaM HEOPraHUYECKHUX
COEIMHEHUM, TeHETUYECKasl CBsI3b HEOPTraHUUYECKUX BEILIECTB.

Kiaccupukanuss XMuMUYECKUX pEeaKIIUi M0 pa3IudHbIM IIPU3HAKaM (TI0 YUCITY
U COCTAaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQdeKTy, 1o
W3MEHEHUIO CTEMEHEeW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, TIO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsTre 00 0OpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHsATHEe 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMmruyeckoM paBHoBecur. DakTOpBI,
BIIUSIONIME Ha CKOPOCTh XHUMHMYECKOM pEakIud M IIOJOKEHHE XUMHUYECKOIO
paBHOBECHSL.

OKUCIUTETLHO-BOCCTAHOBUTENILHBIE  PEAKIIMM,  DJEKTPOHHBIA  OajaHC
OKHCIIUTENIbHO-BOCCTAHOBUTEILHOM peakiiuu. CocTaBjIeHNE YpaBHEHU N



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HCMNOJb30BAHUEM  METOJA
ANIEKTPOHHOTO OanaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMU BEMIECTB C PAa3JIMYHBIMH BUJAMHU
xuMuueckoil cBsa3u. CreneHs auccoruanuu. CUiabHbIE U ClIa0ble AIEKTPOJIUTHI.

Peaxiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpallCHHbIE HWOHHBIE YpaBHeHUs peakiuid. CBOHCTBa KHUCIOT,
OCHOBAaHMM M COJIEM B CBeTE€ MPEACTABICHUNW 00  AICKTPOIUTHYCCKOU
nuccounanu. KauecTtBeHHbIE peakliui Ha HOHBL. [IoHsATHE O THAPOIN3E CONEN.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMUYECKUX PEMICTOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB U HEMETAUIOB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopua HATpUsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKinu
OT BO3JCUCTBUSL PaA3IMYHBIX (DAKTOPOB, HCCIECAOBAHUE AJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BELIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, IIEJI0YEed U COJIeU
(BO3MOXHO ~ HMCMOJIb30BaHUE  BHJIEO  MAaTE€pUaAJOB), IMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKUM  NPOTEKAaHUs  peakiuid  HMOHHOTO  oOMeHa
(oOpazoBaHue ocajaka, BbIJEJICHUE Tra3a, oOOpa3oBaHUWE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
(ropeHue, peakiy pas3yIokKEHUs, COCIUHEHUS), PACIIO3HABAHHE HEOPTaHMYECKUX
BEIIECTB C IIOMOILIBIO KAaYECTBEHHBIX pPEaKUWi Ha HOHBI, pEILICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemera/uibl M UX COeIMHEHMSI

OO6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne U (PU3MUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XHWMHYECKHE CBOMCTBA Ha TMpUMEpe  XJiopa
(B3aUMOJIEHCTBHE C METa/UIlaMU, HEMEeTa/laMH, IIeo4amMu). XJIIOPOBOAOPO/I.
CosisiHass KHCJIOTAa, XUMUYECKHE CBOMCTBA, IMOJydeHHE, NMpUMEHEeHue. [leiicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4YejoBeKka. BakHeillme XJIOpuabl U HX
HaXOXJICHUE B MIPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcOOEHHOCTU CTpOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3HUECKUE U
XAMHUYECKUE CBOMCTBA. OKCUIIBI CEepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucioTa, (Qu3HYecKHe W XUMHUYECKHE CBOHcTBa (0OIIME  Kak
MPEACTaBUTENS KJacca KHUCIOT H crnenuduyeckne). XUMHUYECKHUE PpEeaKIluH,
JeXalue B OCHOBE MPOMBINIJIEHHOTO CMOco0a TMOMyYeHUs CEPHOW KHUCIIOTHI.
[IpumeneHue cepHOM KUCIOTHL. COJIM CEPHOM KHUCIIOThI, KAUECTBEHHAs PEAKLINS Ha



cynabdar-uon. HaxoxxneHue cepbl U €€ COEAMHEHUN B NpUpPOJE. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOUIeH Cpelbl COCAMHEHUSMU Cepbl (KUCIOTHBIC TOXKIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CITOCOOBI €T0 TPEIOTBPAIICHHUSI.

OOmiasi xapakTepucThka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPHUPOJIE,
dbusnyeckue U xumMrueckue ceorctra. KpyroBopor a3ora B npupoje. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJydeHne U npuMeHeHue. Coian aMMOHUS,
uX pU3NYECKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €¢ MOJIyueHue, (PU3NUecKrue U XUMUYECKHUE
CBOMcTBa (00IIMEe Kak TMpPEACTABUTENsl Kiacca KUCIOT M creuudduueckue).
Hcrnonb3oBaHue HUTPATOB M COJIEM aMMOHUSI B KayeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMHU4€ECKOe 3arpsi3HEHNE OKPYXKAIOUIeH Cpelibl COETUHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3JyXa, MOYBBI U BOJOEMOB). Docdop,
ajoTponHele Moaudukauu Qocdopa, puznyeckne M XUMHYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, GU3NIECKUE U XUMHIECKHUE CBOMCTBA,
nosyyenue. Mcnonb3oBanue pochaToB B KaU€CTBE MUHEPAIbHBIX YI00pEHUM.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEepHbIE  CTENEHU  OKUCICHMs.  YTJIEepoha,  aJUIOTPOIHBIE
Monu(UKAIMKA, pPACTIPOCTPAHEHHE B TMpHPoAe, (GUINYECKUE U XUMHUYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCUabl yriepoaa, ux
duznyeckne W XUMHUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OPraHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa ri100albHOTO MOTEIUIEHHS KJIMMAaTa, MapHUKOBBIM
s dekt. YronapHas KUCIOTa U €€ COJM, UX (PU3NUYECKHE U XUMHUYECKHUE CBOICTBA,
noisyuyeHue u mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-WOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEThCKOM
XO34MCTBE.

[TepBoHavasIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIICH, 3TaHOJI, MJIMIEPUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
MPOIYKTHl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUpaX, O€NKax, yrieBoJax — U X
polu B OKH3HU UeNOBEeKa. MarepualbHOE E€IUHCTBO OPTaHUYECKUX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemunii, ero ¢usnyeckue M XUMUYECKHE CBOMCTBA, TOJy4YEHHE W
npuMenenue. CoeauHeHUss KpeMmHus B npupoje. OOmme mpeacTaBleHus 00
okcusie kpemaust (IV) u kpemuueBoil kucinore. CHUIMKaThl, UX UCIOJIb30BaHUE B
ObITYy, B MPOMBINIICHHOCTH. Ba)kHEHIINEe CTPOUTENbHBIC MaTepUasbl: KEPAMHKA,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3I[0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSHON KHUCIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUA-HUOHBI M HAOIIOEHNE TTPU3HAKOB
WX TIPOTEKAHMs, OIbITHI, OTpaxkaronue (U3NUYECKUEe U XUMHUYECKHE CBOWCTBA
raJIOrTeHOB M WX COEIMHEHHM (BO3MOXXHO HCHOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o00pa3iamMud XJOPUAOB (TaJOTCHHUIIOB), O3HAKOMIICHHE C
oOpasilaMu cepbl M €€ COCOMHCHHSIMH  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyrIMBaHUs caxapa Ioj JIeHCTBUEM
KOHLICHTPUPOBAHHON CEPHOM  KHUCIIOTHI, M3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, IPOBEJICHUE KAUECTBEHHOM peaKIuu Ha CyJb(aT-
MOH W HaOJIOJICHHE TpPHU3HAKA €¢ MPOTEKaHUs, O3HAKOMJICHUE C (PU3MYECKUMH
cBoiicTBaMU a30Ta, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (PocHOpHBIX yTOOpEeHUM, MOTydeHHE,
coOuMpaHue, pacro3HaBaHWE€ M U3YYCHUE CBOWCTB aMMHaka, IIPOBEJICHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U (ocdaT-uOH U U3yUYEeHHUE MPU3HAKOB
UX IPOTEKAHMUs, B3AUMOJACHUCTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO HCIIOJIb30BAHUE BHJICOMATEPHAJIOB), M3y4ECHUE MoJIeIen
KPUCTAJUIMYECKUX PENICTOK anMmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHUCJIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX peakivii Ha KapOOHAT U
CUJIMKAT-WOHBl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIIEHHE C
MNPOAYKIMEH CHJIMKATHOW TPOMBIIUIEHHOCTH, PEIIEHUE HSKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe «BakxHenmme HeMeTabl U UX COEUHEHUSD.

MeTa/uibl 1 X COCAUHEHUS

OO6mas xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxkeHus B Ilepuommueckoi cucreme xumuuyeckux osnemeHtos /JI. .
MenpeneeBa u crpoeHus atoMmoB. CTpoeHue MetajuioB. MeTtauimdeckasl CBs3b U
METAJUIMYECKass ~ KPUCTAJUIMYECKas  PEmIeTKa.  DIEKTPOXUMHUUYECKUU  psif
HaIpsHKEHUN MeTauoB. OPU3NYecKre U XUMUYECKHE CBOMCTBA MeTaiuioB. Oo1mume
criocoObl ToyueHus MeTauioB. [loHsATHE O KOPpPO3WMM METAIOB, OCHOBHBIC
crocoObl 3alIuThl WX OT Kopposuu. CrutaBel (CTajdb, YyTyH, IIOPATIOMUHHM,
OpoH32a) ¥ X IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounsle mMeTaibl: nookeHUe B llepuognueckon cucrteMe XMMHYECKUX
sanemeHntoB JI. M. MenaeneeBa, CTpo€HHME MX AaTOMOB, HAaXOXKJICHUE B MPUPOJE.
dusznyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U



TUAPOKCHUABI HATpusd MW Kanud. I[IpuMeHeHue IEIOUYHBIX METAIOB M UX
COCIUHCHUM.

[[lenouyno3eMebHbIE METaJUIbl MAarHuii W KaJbLMH: II0JIOXKECHHE B
[Tepuoanueckont cucreMe xumudeckux aneMmeHToB Jl. M. MenpaeneeBa, crpoenue
VX aTOMOB, HaxOXJAeHHe B pupoje. Pu3ndeckne 1 XUMHUYECKUE CBOMCTBA MAarHus
U Kanblusa. Baxueliive coeluHEHUs Kaiablud (OKCUZ, THUAPOKCH, COJIH).
JKecTKkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS!.

AJIIOMUHUN: TI0JI0’)keHUE B [lepronueckon cucteMe XuMHUIECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOCHUE aToMa, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMUYECKHE CBOMCTBA aTlOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHIA W THAPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenue B Ileproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpOCHME aTOMa, HaxOXJIEHUE B mpupoje. DPu3ndeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U coun kenesa (I1) u xemnesa
(1), ux cocraB, CBOWMCTBA M MOJTyUCHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3llaMd METaUIOB M CIUIaBOB, HUX (HU3WYECKUMU
CBOMCTBAMH, H3Y4YE€HHE  PE3YJIbTAaTOB  KOPPO3HH  METAIOB  (BO3MOXKHO
UCIIOJIBb30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHUCTBHUS OKCHA
KIbIIUSI W HATpus C BOJOW (BO3MOXXHO HCIIOJIb30BAaHHE BHUEOMATEPUAIIOB),
HCCJICIOBAHUE CBOMCTB KCCTKOM BOJIbI, IMpollecca TOPEHMS Kejie3a B KUCIOPOe
(BO3BMOYKHO  WCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), IPU3HAKOB  IPOTCKAHHUS
KAaYE€CTBCHHBIX PEAKIMN HA WOHBI: MAarHUs, KaJbIWsl, aJJIOMAHUA, [IMHKA, XKEJIe3a
(1) u xene3a (II1), meau (II), HAOMFOIEHNE W OMIMICAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH WOHAaMU HaTpus, Kajiusd W Kajdblus (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMIPOKCH/IA ATFOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3a/]1a4 M0 Teme «BaxkHeumue
METaJUIbl U UX COCTUHECHUS.

XHUMHUS M OKPY/KaIOLIas cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW JXKM3HU 4YeJIOBEKa. bezomacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momoris mpu
XAMHYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas JOMycTHMast
KOHIIeHTpalus BemecTB, nanee — [1JIK). Poab xuMun B pemieHr 3K0JI0THYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MAaTEpUANIOB (CTEKJIO, CIUIaBbl METAIJIOB, MOJUMEPHBIE
MaTepHuabl).

Mesxcnpeomemuvie ceazu



Peanm3zamusi MeXIpenMeTHBIX CBSI3ed NpU HM3ydyeHUH XUMUU B 9 Kiacce
OCYILECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE Kak OOMMX EeCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHU, SBJSIOUINXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1iue ecTecTBEHHO-HAay4YHbIE MOHSTHSA: Hay4YHbIM (pakT, FMIOTE3d, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIaccu(uKaluus, TMEPUOAUYHOCTb, HAOIIOCHHE,
OKCIIEPUMEHT, MOJICTUPOBAaHUE, HW3MEPEHHE, MOJCIb, SBICHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®duszuka: MmaTepus, aTroM, DBJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHU],
U30TOIbI, PagUOAaKTHUBHOCTh, MOJIEKYJA, S3JCKTPUUECKHNA 3apsisi, MPOBOIHHKH,
MOJTYTIPOBOJTHUKH,  JTUAJICKTPUKH, (OTOIIEMEHT, BEHIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTh, KpUCTATIINYECKast
pelieTKa, CIulaBbl, (PU3MUYECKHE BEIUYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CoHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, dKOCHUCTEMA, MHUHEpAIbHBIC
y0OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaJbl, TOpPHBIE IOPOIbI,
M10JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOUIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydeHHUsS XHMHH B €JIMHCTBE YYCOHOW W
BOCHUTATEIILHON ACATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKAMU
COLMOKYJIbTYPHBIMA H JyXOBHO-HPAaBCTBEHHBIMH I€HHOCTSIMHM, IPUHSTHBIMUA B
oOlllecTBE TMpaBWIaMHd M HOPMaMHU TIOBEJACHUS M CIIOCOOCTBYIOT IIpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COIUATIM3AIIMN 00YUYarOIITUXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOydYaroOUIUXcCs
PYKOBOJICTBOBATbCSI CUCTEMOW TMO3UTHBHBIX IICHHOCTHBIX OpPHUEHTAUA U
pacuIMpeHre onbITa ACSITEILHOCTH Ha €¢ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHHUS

LIECHHOCTHOI'O OTHOIIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUIO, IOHMMAaHUS 3HAYCHUS XHUMUYECKOM HAyKH B JKU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTU BIANETh JOCTOBEpHOUW WH(pOpMaImeil o
MEPEIOBBIX JIOCTHXKEHUSX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABIICHUSI O COLMAJIbHBIX HOpPMAax M TMPABUIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBATENIbCKOM, TBOPYECKOM M APYrMX  BHAAX
NeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM MAESITENBHOCTH TMPHU
BBITIOJIHGHUU YYEOHBIX, TIO3HABATENBHBIX 3a7a4, BBIMOJHCHHUH XHUMHYECKUX
AKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS! K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoIlecce JTOM YyuyeOHOW JeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOC TIOBEJCHHE U TMOCTYIIKM CBOMX TOBapUIIEH C MO3ULIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIONIUE
OCHOBY JIJIs TIOHMMAaHUsI CYIIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3aUMOCBS3SAX YEJIIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUM B MO3HAHUM STUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUHU 1O
XUMHUH, HEOOXOAUMBIE ISl OOBSICHEHUS] HAOJIOJaeMbIX MPOILIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH()OPMALIMOHHOW W YHUTATEIbCKOW KYJIbTYpbl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEIbHOM PabOThl ¢ Y4EOHBIMH TEKCTaMHU, CIIPABOYHOMU



JUTEPaTypor, JOCTYIIHBIMM TEXHUYECKUMU CpEeACTBaMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEepeC K OOY4YeHHIO W TIO3HAHHWIO, JII0003HATEIBLHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K €CaMOOOpa30BaHMIO, MPOCKTHOM U  HCCIEA0BATEIbCKOM
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICEHHOCTH W YPOBHS OOYy4YCHUS B
JIaTbHEHIIIEM;

4) dpopMHUpPOBaHNS KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKM3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KM3HHM, OCO3HAHWE IOCIEJICTBHN M
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPeOJICHUS aIKOIoJisg, HAPKOTUKOB, KYpEHHs),
HEOOXOJMMOCTH COOMIONICHUs] TpaBUi  O€30IaCHOCTH TMpPU  OOpAIICHHH C
XUMUYECKHMH BEIIECTBAMH B OBITY U PEaNbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEpEC K MPAKTUICCKOMY M3YUYCHHIO MPOPECCUi U TPyaa Pa3IMIHOTO POJIa,
yBaXEHUE K TPyAYy M pe3yjabTaTaM TPYIOBOH ACATCIBHOCTHA, B TOM YHCJIEC Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWA 110 XHWMHH, OCO3HAHHBIA BBIOOD
WHUBUAYAJbHOW TPACKTOPHUHU MPOJIOHKEHUS 00pa30BaHUsI ¢ YIETOM JIMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPO()ECCHOHATLHON AeATEILHOCTH U PA3BUTHS HEOOXOIUMBIX YMCHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPOGEeCCHOHATBHON CpEJIe;

6) IKOJOrMYeCKOro BOCIIUTAHUS:

9KOJIOTHYECKH I1eJIeco00pa3HOe OTHOIIEHHWE K MPUPOAC KaK HCTOYHHUKY
KU3HHM Ha 3eMJIe, OCHOBE €¢ CYIIECCTBOBAHHUS, TOHUMAHUE IIEHHOCTH 3J0POBOTO H
Oe3omacHoro obOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICUXHMYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHUS
npaBuiI 0€30MMaCHOTO MOBEICHUS MPU PabOTE C BEMIECTBAMH, a TAK)KE B CUTYaITUsX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTFOJCH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble TPH M3YYCHHH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEW NPUPOIHON CPENOU, AJIsI OBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNbTYPhI, OCO3HAHUS TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX pelieHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOM U COLMAIIBHOU MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpenMETHBIX pe3yJdbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUST MHUPOBO33PEHUS OOIIECHAy4YHbIC TOHATHS (3aKOH, TEOpHS,
MPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETaX M ITO3BOJIAIOT Ha
OCHOBE 3HAHHWH W3 3THX IPEIMETOB (DOPMHUPOBATH MPEIACTABICHUE O IEJIOCTHOMN



HAay4YHOW KapTHHE MUpPA, U YHHBEpCaJbHbIE yueOHbIE ACHCTBUS (IMO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpPbIE oOO0ecrmednBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHHMIO U OCYLIECTBICHUIO Y4EOHOM
JIESTCIBHOCTH.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBHS

ba3oBble Jlornueckue aeicTBUA:

YMEHMSI HCIOJb30BaTh MNPUEMbI JOTHYECKOTO MBIIUICHUS TMPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUUYECKUX TMOHATHM (BBIACIATH UX XapaKTEPHBIC
MPU3HAKKU, YCTAaHABJIMBATh B3aUMOCBS3b C JAPYTMMH TMOHATHUSIMHU), UCIOJIH30BAThH
MOHATHUS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB M SIBICHHM, BEIOMPATh OCHOBAHMS 1
KpUTEpUH JJISl KIACCU(PUKAIIMU XUMUYECKHX BEIIECTB M XMMHUYECKUX PEAKIIUM,
yCTaHABJIMBATh MPUYHMHHO-CIICICTBEHHBIC CBS3M MEXKIYy OOBCKTaMHU H3yUCHHUS,
CTPOUTH JIOTUUECKHE pacCyXJeHusl (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKJITFOUCHHS

YMEHHE TPUMEHSATh B TMPOLECCE IMO3HAHUSA TMOHATUS (MpPEIMETHBIE W
MeTanpeIMETHbIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJI3YEMbIE B XUMHH,
peoOpa3oBbIBATh MIUPOKO MPUMEHIEMbIE B XUMHUH MOJICJIbHBIC MPECTABICHHUS —
XUMUYECKUH 3HaK (CHMBOJ JJIEMEHTa), XUMHUYeckas (opMmyna U ypaBHEHHE
XUMHUUYECKON peakiy — IpHU PelIeHuU y4eOHO-IM03HABATENIbHBIX 3a/1a4, C YYCTOM
ATUX MOJICTBHBIX MPECTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIE
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUCCKHX BEIIECCTB U XMMUYSCKUX PEaKIIUH,
BBISBJIATHL  OOIIME  3aKOHOMEPHOCTH, TMPHYMHHO-CIICICTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCaX U SIBICHUSIX.

ba3oBble ucciieoBare/IbCKHe 1eiCTBHUA.

YMEHHME MCIIOJb30BaTh IMOCTABJIICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA, a TakK)Ke B KadeCTBE OCHOBBI ISl (POPMHUPOBAHHUS THUIIOTE3BI IIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OMbITa MO I[JIAHUPOBAHUIO, OPraHU3allUM M TMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YMEHHME HaOJoJaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 00OOIICHUS U
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEACHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HHPOPMAIIUIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, MTOTyIaeMyI0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJIEpKaHHs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTHYECKH OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHATh PA3INYHbIE METOJbl M 3allpOChl MPU MOUCKE U OTOOpPE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIWMBIX [JISl BBITIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEICHHOIO THUIIA, TPUOOPETEHHE ONBITA B
o0JacTd UCHONB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3IMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpATh ONTHUMAJIbHYIO (pOpMY MpeACTaBIeHUs UHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJla4yd HECIOXHBIMH CXEMaMH, JUarpaMMami,
npyrumu GopmaMu rpaduku U UX KOMOWHAIUSIMU;

YMEHHE UCIOJIb30BaTh M AaHAJIM3MPOBATh B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAIOLIEH IPUPOIHOU
Cpelbl.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIE NeHCTBUA:

yMEHHS 3aJiaBaTh BONpPOCHl (B XoJe jauaigora W (WiIM) JIUCKYCCUH) MO
CylmiecTBy  oOcyxmaemMod  Tembl, (OPMYIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEACTaBISATh  IOJYYEHHBIE  PE3YyJIbTAaThl  [103HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNaTbh IPE3CHTALHUIO
pE3yNbTATOB BBINOJHEHUS XMMHYECKOI0 SKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITA,
71a00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHHUSI Y4€OHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W HMCCIENOBATEIbCKOW  JEATEIBbHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE ydera OOIIMX HMHTEPECOB U COIJIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALMUS
COBMECTHBIX JEHUCTBUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC y4eOHbIC 1CHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMpPEAeNATh LEU JeATeIbHOCTH, MJIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U NMPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbosee 3PGEeKTUBHBIE CIIOCOObI PEIICHUs] YUYEOHBIX U
MO3HABATEJIbHBIX 33Ja4, CAMOCTOSITENBHO COCTaBISATh WJIM KOPPEKTUPOBATH
MPEUVIOKEHHBIA QJIITOPUTM  JACHCTBHII TPU BBIMOJIHEHUU 3aJaHUN C Y4YCTOM
MOJIYYeHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIM, YMEHUE
MCITIOJIB30BaTh U AHAJIM3UPOBATH KOHTEKCTBI, IPEIJIaracMbl€ B YCIOBHH 3a1aHUIA.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pE3yNbTATOB IO OCBOCHHIO O00S3aTEIBHOTO
coJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM paboueld mMporpammoi,
BBIICJISIIOT: OCBOEHHBIE O0YUYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOObI



NeucTBul, crnenuduueckue IS TpeAMeTHONM oOnacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUSA, €r0  HMHTEPIPETALUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHUTYAIHSIX.

K xonity oOydenus B 8 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJAa,
XUMUYECKUH JJIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpO/IHAsT U HEOJAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BENIECTBA, MOJb, MOJSPHAs Macca,
MaccoBas J0Js1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATENIBHOCTh, CTEIICHb
OKHUCJICHHS, XMUMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peaxkiuu
COCOMHEHUS, PpEaKIMU Ppa3lI0XKEHUs, PEaKIUUd 3aMEUICHUs, PEaKUuu
0oOM€Ha, HK30- U PHJIOTEPMHUUYECKUE PEAKIINH, TEIJIOBOU 3(PeKT peakuumu,
AP0 aToMa, JJIEKTPOHHBIA CIIOM aToma, aTOMHas OpOUTaNlb, pPaIUycC
aToMa, XUMHUYECKasl CBs3b, MOJSPHASI U HEMOJISIPHAs KOBAJEHTHAs CBS3b,
VWOHHAs CBSA3b, NOH, KATUOH, aHWOH, PacTBOpP, MAccoBasl JIOJs1 BEIIECCTBA
(IpolLieHTHAs! KOHIICHTPAIlUs) B pacCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSITH 3TH MOHSTHUS MPU ONTUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBjieHUs (opmy
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKWUCJICHHS  DJICMEHTOB B  OHMHApHBIX  COEJUHEHMUSIX,
MPUHAJICKHOCTh BEIIECTB K OMNPEIACICHHOMY KJIACCy COEAWHEHUN IO
dbopmynam, BHUA XUMUYECKOW CBA3U (KOBAJCHTHAs ¥ HWOHHAasA) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepuomnueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT UX ToyiokeHusi B llepuoandeckoit cucrteme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMMuHyl0 Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh TOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPHIE HMMEIOTCS B
tabmuie «llepuomuueckas cucreMa XuMUYeckux osnemeHtoB JI. .
MeHieneeBay» ¢ YUCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIO IEKTPOHOB
U pacTpeeICHUE UX 0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTAaHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YMCIy U COCTaBY YYacTBYIOIIMX B peakluu
BEIIECTB, MO TEIJI0BOMY 3G (DEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJATBEPIKAAs OMMCAHNUE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUi;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XUMHUYECKUX TMPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYI0 MOJEKYJISIPHYIO M MOJISIPHYIO — Macchl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMeHTa 1o (opmyle
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUCTHI
0 YPaBHEHUIO XUMHUYECKON PEaKITnH;

MIPUMEHSATH OCHOBHBIC OTIEPAIUH MBICIIUTEILHON NEITCIHbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 00O0OIIeHUE, CHUCTEMATU3AINI0, Kiaccu(pukaiuio,
BBISIBJICHUE TPUYUHHO--CJICJICTBEHHBIX CBA3EH — Ui M3YyYEHHs] CBOWCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAONIOZCHUE, W3MEPECHHE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

ClieloBaTh  TpaBWJaM  TOJb30BAHMS ~ XUMHUYECKOW  TIOCYIOM U
7abopaToOpHBIM  000pY/IOBaHHEM, a TakKe TMpaBWwiIaM oOpaiieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OMBITOB 110 TIOJYYCHHIO W COOHMpaHUIO
ra3oo0pa3HbIX BEMIECTB (BOJOPOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OINPEACIICHHOW MacCOBOW J10JIed pacTBOPCHHOIO BEIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYEH U KUCIOT C TIOMOMIBI0 MHANKATOPOB
(;rakmyc, dhenondTanenH, METUIOPAHXK U APyTrue).

K xoniy oOydeHus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOLIUXCS YMEHHIA:

pPacCKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHATHM: XUMWYECKUN
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIECTBO,
CJIO)KHOE€ BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYEeCcKas CBA3b, TEIJIOBOU 3 (deKT
peakuuu, MOJb, MOJSPHBII  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, J3JIEKTPOIUTHYECKAS NUCCOLMALMsA, PEaKLMU HOHHOIO
oOMEeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIe U



HEOOpaTUMBbIE pEaAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCJIUTENIb,  BOCCTAaHOBUTEIb, OKHCIEHHME W  BOCCTAHOBIICHHE,
aoTponus, aMm(pOTEpPHOCTh, XUMUYECKast CBSI3b (KOBAJICHTHAs, WOHHA,
METaJuIMYecKasi), KpUCTAIUIMYECKas pElCTKAa, KOppO3us METAJUIOB,
CIUIAaBbl, CKOpPOCTh XUMHYECKON pEaklUHH, MPEAeIbHO JIOMyCTUMAs
koHueHTpanus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHI U
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIONBb30BaTh XHUMHUYECKYI0 CHMBOJHKY JJS COCTaBlIeHUS (Hopmyi
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUMYHOTO COCTABa, IMPUHAIJIEKHOCTh BEUIECTB K
OTIPEJICTICHHOMY KJIACCY CO€IMHEHUN 1o (opmysiaM, BUA XUMHUYECKON
CBsI3U (KOBaJ€HTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COEJIMHEHHUAX, 3apsi MOHA MO0 XMMUYECKOM (opMylie, XapakTep Cpelbl B
BOJHBIX PACTBOpAaX HEOPTraHUYECKUX COEAMHEHUMN, THUIl KPUCTAITUIMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici llepuonnueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHWE: OINKCBhIBAaTh M XapaKTEPU30BaTh
Tabnuunyo (opmy Ilepuoauyeckoil CHUCTEMBI XMMUYECKHX SJIEMEHTOB:
pa3nuyaTh TOHATHS «TJlaBHas moArpynna (A-rpymmna)» U «moOodHas
noarpymnmna (b-rpynma)», manbie u OOJBIINE TEPHOIBI, COOTHOCUTH
0003HayYeHUs, KOTOpbIE MMEIOTCA B MEPUOJUYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS aTOMOB  XHMHYECKUX
3JIEMEHTOB (COCTaB M 3apsii  sjapa, oOlee YHCIO 3JIEKTPOHOB MU
pacmpejiesieHie HX IO JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npezenax MajiblX NEePUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOSHUS MX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHYECKHE DIIEMEHTHI, HCOPTAHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIIHH
BEIIECTB, MO TEIUVIOBOMY 3(P(EKTy, IO U3MEHEHHUIO CTENEeHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHEUUPUIECKHE XHUMHUYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPKAas OMUCAHUE
npuMepaMi MOJEKYISIPHBIX M HOHHBIX YpPAaBHEHHM COOTBETCTBYIOIINX
XAMUYECKUX PEAKIIHIM;

COCTABJISITh  YPaBHEHHUS DJEKTPOJUTUYECKONW JUCCOLMALIMM  KHUCJOT,
LIEJ0YEH U COJIEM, TIOJIHBIE U COKPALICHHBIE YPAaBHEHUS PEAKIIMNA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWi, IMOATBEPKIAOIINX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PCaKIIUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca ATHX PEaKIIni;
MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHYECKHX TIPEBPAIMCHUNA B Pa3IAIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJIAPHYIO  MacChl
BCIIIECTB, MAaCCOBYIO JIOJIFO XHMHYECKOTO 3JIEMEHTa 110 (dopmyJie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUCTHI
0 YPaBHEHUIO XUMHUYECKON PEaKInu;

coOmoaTh  MpaBWia  IOJB30BAaHUS  XUMHYECKOM  TMOCYAOM  H
Ja00paTopHbIM  O00OpYyJIOBaHMEM, a TakK)Ke IIpaBWJia OOpAIlCHHUS C
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIUSMH TI0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB 110 TIOJYYCHHIO M COOHWpaHUIO
ra3zo00pa3HbIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOrO ras3a);

MPOBOAWTL  PEAKIMH, IOJATBEP)KIAIOIIME  KauyeCTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATh OIBITHBIM IMYTEM XJIOPHA-, OPOMH/I-,
uoaua-, kapoonar-, docdar-, cunmkar-, cyiabdar-, TUAPOKCHI-HOHBI,
KaTHOHbI aMMOHHUSI W WOHBI M3yYCHHBIX METAUIOB, MPHCYTCTBYIOIINE B
BOJHBIX pacTBOpPaxX HEOPTAHUUYECKHUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEPAIIMHM MBICIIMTCIIBHON JICITCIHPHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHUCTEMAaTH3alMI0, BBISIBICHUC
IPUYUHHO-CJICACTBCHHBIX CBSI3€i — IS M3yYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHWi, EeCTCCTBEHHO-HAYYHBIC METOMIBI TIO3HAHUS —
HaOJII0JICHHE, W3MEpPEHHEe, MOJCIUPOBAHME, DKCIECPUMEHT (pealibHBId M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauuecTBo yacoB
Ne HaumeHnoBaHue pa3iesioB u DJIeKTpoHHbBbIE (I (PPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnen 1. [lepBonavajibHble XHMUYECKHE MOHSITHS
Xumusi — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 2 bu6mmoteka [IOK

' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6nmuorexa [IOK

' peaKuuu https://m.eds00.ru/7f41837c¢

Hroro no paszneny 20

Pa3nen 2. Baxkneiilue npeacTaBuTe/ I HEOPraHUYECKUX BEIIECTB
21 Boznyx. Kucnopog. [lonstue 5 1 bubnuorexa LIOK

' 00 oKkcHaax https://m.edsoo.ru/7f41837c
99 Bognopon.Ilonsitue o kucnorax 8 1 bubnuorexa LIOK

' M COIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoteka [IOK

' OCHOBaHHUAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHMYECKHMX COEAUHEHN N https://m.edso00.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN



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

[lepuoauueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bub6nuoreka LIOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMHYecKas CBsI3b. Bu6morexa LIOK

3.2 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCIIbHBIC pCaKIIUU

Hiroro no pasery 15 Mmoo nTI8STe
PesepBHOE Bpemst 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [loBTOpEeHME U yriaybieHne 3HaHUH 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnunoreka [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XHUMUYECKUE PEAKLIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
21 OO1m1ast XapakTepUCTHKA XUMUYECKUX 4 1 bubnuoreka LIOK
' anemeHTOB VIIA-rpymmel. ['ajgoreHs https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e 6 Bubmmorexa LIOK
' PYTIRL L€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01as xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 bubmmorexa LIOK
' PYTHEL ’ p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapaKTepUCTUKA XUMHYECKHUX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [IOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro no pazueny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bubmuoreka [JOK
3.1 Obmpe cROHCTEA MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
Ha3Banue MmoayJist
PesepBHOE Bpems 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Posib XuMHUM B )KU3HU 1 bubmnorexa [JOK
yesoBeka. Tenma u BemecTsa https://m.edsoo.ru/ff0d210c
9 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bubnuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padota Ne 1 «[IpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnmoreka [JOK
oOparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTsie BemecTBa U cMecu. CriocoObl 1 bubmmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceil (Ha mpumepe 1 bubmorexa HOK
Ae N PHMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN )»
but6mmorexa [{IOK
6 ATOMBI H MOTIEKYJIb! L https://m.edsoo.ru/ff0d2a6c
7 XuMHUYeCKUe dJIEMEHTBI. 3HAKH 1 bu6nunorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClIOKHBIE BEllleCTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUEHHUE 1 bubmorexa [TOK
YBpHoe ¥H https://m.edsoo0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSTHCTBA COCTaBa BCIIICCTB.

bu6nmoreka [IOK

1 X .B
0 umrieckas gopmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUH https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Ouznyeckue U XUMHUUECKHUE SIBICHUS. bu6mmoteka [IOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnmnoreka [JOK
15 .
XUMHUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMsI MaCChl BEIECTB. bubmmnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus konm4yecTa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
» . P https://m.edsoo.ru/ff0d5708
peakuuit
Krnaccudukanus XuMHUIecKuX peakiun
18 (coe I/Iqu):Hm[H a3JI0KEHUS e bubmiorexa LIOK
g P ’ https://m.edsoo.ru/ffod3f34
3aMeleHus, o0OMeHa)
M. B. JIOMOHOCOB — y4Y€HBIN-
19 SHIMKJIOTIETUCT 0606}/—LI eHHE U buomiorexa LIOK
H et Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUH
20 Konrtponshas padora Nel o teme bubmumoreka [IOK
«BelecTBa 1 XUMHYECKHE PEAKITUN) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6muoreka [IOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e

IIPOCTOC BCUICCTBO. O30H

duznyeckre U XUMHUECKHE CBOIICTBA

bubmuorexa [JOK

22 KHCII0pOA (PaKiiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsiTue 06 okcuaax
CriocoObI ToJTydeHusl KUCIOpoia B
23 nabopaTopuu Zq I OMBII_HJ'ICHEIOCTI/I bubmmorexa [IOK
patop P ' https://m.edso0.ru/ff0d497a
IIpumeneHune kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, MOHATHE O bu6nuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIUIX
Tormnuso (HepTh, YroJIb U METaH).
25 3ar $I3H€I§I/Ie¢];03 . a, CrocoObI ero bubmmorexa [JOK
P AR, https://m.edsoo.ru/ff0d4c4a
MIpeIOTBPALICHUS
[TpakTrueckas padora Ne 3 mo Teme
26 «l?lon eHue 1/112061/1 aHUe KUCJIopoJa bubmorexa HOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTB)
Bonopon — sneMeHT u npocroe bubmmnoreka [JOK
27
BemecTBO. Haxoxaenue B npupojae https://m.edsoo.ru/ff0d4dd0
)8 du3nyecKre U XUMHIECKHE CBOMCTBA bubmmorexa [JOK
Bojopoaa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4ddo
but6mmorekxa [IOK
29 IT
OFPITHE O KHCTOTaxX H couix https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI OJTydeHHS BOJIOPO/Ia B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
P P but6mmorekxa [{IOK
31 «[Tomyuenue u coOupanue Bo0poa,

WU3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModsipHbIii 00bEM ra3oB. 3aKOH

bu6nmoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBa
33 BEIIIECTBA r'a3a IO €ro U3BECTHOM bubmmorexa [IOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Breruucienus 00bEMOB ra30B 10
34 ABHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa [JOK
ypap peaitii i https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 dusnvecKkue 1 XUuMUYECKHUE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnmoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTenb. HachlieHHbie
37 u HIG[:HaCI)Ip eHHLIz aCTBOPBI bubmorexa LHOK
B P PPl https://m.edsoo.ru/ff0d5b40
MaccoBas 10714 BEIlleCTBa B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpuroroieHne pacTBOpoB ¢ bu6muoreka [IOK
ONpeIEICHHON MacCOBOM 10€i https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonrtponbHast pabota Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
Okcupl: cocTaB, KitaccupuKarus, but6mmorekxa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMu4eCKe CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6nunorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XMMUYECKUE CBOMCTBA

bu6nmoreka [IOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XUMHYECKHE CBONCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 cnocoi(ilf oI )eHm{ XHMHquKHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTATIBHBIX 33124 110 TeMe bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'eneTnyeckas CBA3b MEXKAY KIaccaMu bubmmnoreka [JOK
HEOPraHWYECKNX COCAMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o0011eHne 1 crucTeMaTu3anus bu6mmoteka [IOK
3HaHUHN https://m.edso0.ru/00ad9ch?2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBbie MOMBITKH KIacCUPUKAITIT
o1 XUMUYECKUX 1eMeHTOB. [lonaTue o bubmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
bu6nunorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenneneeBa
bu6muoreka [IOK
53 [Teprosl, rpyMIIBL, TOATPYIIIIHI 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6nmoreka [IOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
. bubnmoreka [JOK
55 aTOMOB 371eMeHTOB llepuonnueckoit
https://m.edsoo.ru/00ada6bc
cucteMsl [. . Meneneena
XapakTepucTuka XUMHUYECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonuyeckoro 3aKkoHa
57 JUI pa3BUTUS HayKu U npaktuku. /1. U. bu6mmoteka [IOK
MeHeneeB — y4eHbIN, IEAAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
DNeKTPOOTPUIIATETLHOCTH AaTOMOB bubnmnoreka [JOK
58
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
59 4
OFHA XHMHUHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHntHas nosisipHasi Xumuueckas bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenospHas XMMUYECKas bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmorekxa [IOK
62 C
TETEHb ORHUCICHI https://m.edsoo.ru/00adae28
63 OKUCIUTETHFHO-BOCCTAHOBUTEIBLHBIC bubmuorexa [JOK
peakuun https://m.eds00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEITH bubmorexa [TOK
https://m.edso0.ru/00adb076
65 KonTponbnas padorta Ne4 o reme bubnmoreka [JOK
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«Ctpoenue aToMa. XUMHYECKas

https://m.edsoo.ru/00adb486

CBSI3bY
66 PesepBHblit ypok. O60011eHUE U 1 bubnmoreka [JOK
CHUCTEMAaTHU3alMs 3HAHU I https://m.edsoo.ru/00adb33c
67 PezepHslii ypok. O6001meHE U 1 bubnuoreka [IOK
CHCTEMaTH3alMsl 3HaHUI https://m.edsoo.ru/00ad9ch?2
68 PezepeHsiil ypok. O600meHE U 1 bu6nuoreka [IOK
cucTeEMaTH3allMs 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | Ilpakruueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnmnoreka [JOK
XHUMUYECKHX d1emMeHToB /I, 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHUX JIEMEHTOB 1 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukamus u HomMmeHKIaTypa 1 bubnmnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bubmmoteka [IOK
KPUCTATTMYECKUX PELICTOK https://m.edsoo.ru/00adbac6
KonTponasnas padora Nel o teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX Pa3/IesioB Kypca 8 kimaccay

6 Knaccudukanust XuMuaeckux 1 bu6nunorexa [JOK
peaKkLyii 10 Pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[IonsiTHE O CKOPOCTH XUMUYECKOU

7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
P ] https://m.edso0.ru/00adbe9a
TeTEPOTEHHBIX PEAKITHIX
[Tonsatue o xuMHUECKOM

bubnuoreka [JOK
8 paBHOBecuH. DaKTOPHI, BIUSIONINE 1

Ha CKOPOCTb XMMUYECKON pEeaKuu U

https://m.edso0.ru/00adc28c¢c
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ITOJIOKCHHUEC XUMHYCCKOT'O
paBHOBECUA

OKHUCIIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peaKuuu https://m.edsoo.ru/00adcade
Teopus 21MEKTPOIUTUYECKON
10 nuccormanu. CUIIbHBIE U Cl1a0ble bubnnorexa LIOK
) https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 Hounrle ypaBHeHUS peakiiui bubnnorexa [IOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBAaHMU B CBETE MPECTABICHUIN bubnmnoreka [JOK
00 3JIEKTPOJIMTUYECKON https://m.edsoo.ru/00add5d8
UCCOLIMAINT
XUMHUYECKHe CBOMCTBA coyeil B
13 CBETE IIPEICTABIECHUN 00 bubnmorera [TOK
pet o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON TUCCOIUAIINN
bubmmoteka [IOK
14 I1 i
OHATHE O THIPOJIHZE COTIEH https://m.edso0.ru/00add9d4
15 O00011eHNEe U CUCTEMATU3ALIS bu6nuorexa [IOK
3HAHUMN https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pelenue >xcriepuMeHTaIbHBIX bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponpHas padora Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubnnorexa [IOK
P g HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX»
18 OO01mas xapakTeprCcTHUKa TaJIOTeHOB. bubnuotexa [JOK

XUMHUYECKUE CBOMCTBA HA MPUMEPE

https://m.edsoo.ru/00addfe2
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XJopa

XnopoBogopon. CosiHast KHCIIOTA,

bubmuorexa [JOK

19 XHUMHUYECKHE CBOMCTBA, ITOJyUECHHE,
i https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas pabora Ne 2 o Teme
20 «[Tonmy4yeHue CONISTHON KUCIOTHI bubmorexa [JOK
_ . ’ https://m.edsoo.ru/00ade348
U3Yy4eHUE €€ CBOMCTB»
Borurcnenus mo ypaBHEHUSM
21 XUMUYECKUX PEaKLUi, €CIIH OJUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO61mas XxapakTepucTUKa 3IEMEHTOB bubnmnoreka [JOK
VIA-rpyniel https://m.edsoo.ru/00ade64a
AJTOTpONTHBIE MOJIU(PUKAIIUN CEPBI.
23 Haxoxxnenue cepol u €€ coequHEHUH bubmmoteka [IOK
B IIpupoJie. XUMHUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpoeHuUe, bubmuorexa [JOK
bu3nUecKrue 1 XUMUUIECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIIOTA,
25 ¢du3nyeckre U XuMHU4ECKue bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHNUE
XUMUYECKUE PEAKIUH, JIeKAITUE B
OCHOBE IMPOMBIIIIEHHOT0 crocoda
26 MIOJIy4EHUS CEPHOU KUCIIOTHI. bu6muoreka [IOK
XHMMHUYECKOE 3arpA3HEHHE https://m.edsoo.ru/00adec8a
OKPY’KaloIlel Cpe/ibl COeTUHEHUSIMU
cepbl
27 Brranciienme MaccoBoil 101 BEIXOA but6mmoreka [IOK
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MPOIYKTa PEaKINH

https://m.edsoo.ru/00adec8a

OOmast xapakTepUCTHKA JIEMEHTOB
VA-rpynmnsl. A3o0T,

bubmuorexa [JOK

28
pacrpocTpaHEeHHE B IPUPOJIE, https://m.edsoo.ru/00adeea6
buznyeckue U XMMHYECKHE CBOMCTBA
AMMHaK, ero GuU3n4ecKue u

29 XUMUYECKHE CBOMCTBA, MOJIYYCHUE U bubmorexa [JOK

’ v https://m.edsoo.ru/00adf004
pUMEHEHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «IlonydyeHre aMMHaKa, H3y4CHHE €ro bubmorexa LHOK
Y Stk https://m.eds00.ru/00adf180
CBOICTB»

31 A3OTHas KUCIIOTa, €¢ (PU3HIECKUEe U bubnmnoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHrE HUTPATOB U COJNEN
aAMMOHHSI B KAYECTBE MUHEPAIbHBIX

32 oOpeHuil. XuMHUYecKoe " bubmmorexa LIOK
yAoop ’ . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COCTMHEHUSIMU a30Ta
®Dochop. Okcun bocdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (b(bll;n(qellme u bubamorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TIOJydeHUE
Hcnons3oBanue pochatos B

34 KaueCcTBE MUHEPATbHBIX yIOOPESHUIH. bubnmoreka [JOK
3arpsi3HeHue NPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

pOZL, Pactipoctp bubmuorexa [JOK
35 npupoe, Gu3nYecKue 1 XUMHYECKHEe

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuppl yraeposa, ux gpusndeckue u
XUMHYECKHE CBOMCTBA.

bubnmoreka [IOK

36
DKOJI0rn4ecKue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronbpHas KUCI0Ta U €€ COJIH bubmmorexa [JOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
38 "ITomydeHue yrieKucioro rasa. bu6mmoteka [IOK
KauectBennas peakuust Ha kKapOoOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpraHUYEeCKHX BEIIECCTBAX KaK O bubmorexa LOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemunii u ero coenuHeHUst bubmorexa HOK
P A https://m.edso0.ru/00ae080a
[TpakTuyeckas padora Ne 5.
41 Pemienne sxcriepruMeHTANBHBIX 3a/1a4 bubnmnoreka [JOK
o TeMe «BakHelI1e HeMEeTaIUTbl 1 https://m.edsoo0.ru/00ae0bf2
UX COCIUHCHUS
KonTponbnas pabota Ne3 o teme
42 «BaxkHeine HeMeTalIbl U UX bubmmorexa [JOK
https://m.edso0.ru/00ae0e18
COCTMHECHUS)
OO61mas xapakTepucTHKa
XUMHUYECKHX DJIEMEHTOB —
43 MeTauI0B. Metanmndeckas CBsA3b U but6mmorekxa [IOK

MeTaJUTMIecKasi KpUCTaTMIecKast
pemeTka. Pu3nUecKue CBOMCTBA
METaJIJIOB

https://m.edso0.ru/00ae103e
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XUMHUYECKHE CBOMCTBA METAJIJIOB.

bu6nmoreka [IOK

44 7
3HeKTpOXHI\queCKHH P https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METAIOB
OO0mme cnocoObl MOTYYEHUS
MmeTtaiuioB. CruiaBel. Beruucienus mo
45 ABHEHUIM XUMHUYECKUX DEAKIIUI bubnnorexa [IOK
yp PCAKIHIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COCPIKHUT
IPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bubnnorexa [JOK
47
Ilenourpie MeTan LI https://m.edso0.ru/00ael14b?2
48 OKcuabl U THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJnusg https://m.edsoo.ru/00ael14b?2
49 [llenouHo3eMeTbHBIC METAILIBI — bubmorexa [JOK
KaIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxkueiiime coeIMHEHN KaJIbIU Bubmaorexa ITOK
a H https://m.edsoo.ru/00ae15e8
51 O000I1IIeHNE U CUCTEMATHU3AIHS
3HAHUN
59 JK&cTKOoCTh BOJIBI M CITOCOOBI €€ bu6nunorexa [JOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
[TpakTiueckast padota Ne 6 o Teme
53 "YXXeécTKoCTh BOABI U METOAELI €€ bubmmorexa TTOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bu6nunorexa [JOK
54 A 7
JEOMHEHH https://m.edsoo.ru/00aelc64
95 AmMoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
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TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnmoreka [JOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 OKcubl, THIPOKCUIBI U COJIU XKeje3a bubnmnoreka HOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3ALMS
3HAHUM
[TpakTiueckas pabora No 7.
Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 bu6mmoreka [IOK
59 .
1o TeMe «BakHenmme MeTajuibl U X https://m.edsoo.ru/00ae3de8
COCTMHECHUS»
Borurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKLU, €CIIH OJUH U3
peareHTOB J1aH B U30BITKE WIIH bubnmnoreka [JOK
60
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa MTPOTyKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUU
CamocTtosTenpHas paboTa
62 «Baxunelmme MeTaibl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuainsl B but6mmorekxa [IOK
MTOBCEJHEBHOM )KM3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHNE bubmuoreka [IOK
OKPY’KaIOILEeH Cpebl https://m.edso0o.ru/00ae4270
65 Hroroas koHTpoabHas padoTa 3a bu6muoreka [IOK

Kypc 9 knacca

https://m.edso0.ru/00ae4270
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PesepBusblit ypok. O6001menue u bubnnoreka [IOK
66 N 1
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O6o0mieHnE 1 1 bubnuoreka [IOK
CUCTEeMAaTH3aIusA 3HaHUI https://m.edso0.ru/00ad9ch?2
OBULIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocBemenne
» Xumus, 9 ximacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenue

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. I'abpuensu O. C., Bockoborinukosa H. I1., Smrykosa A. B. HacTonpHas kaura
yaurtens. Xumus. 8 ki1.: Meroaudeckoe mocodwue. - M.: Jlpoda, 2021.

2. IN'abpuensn O. C., Amykosa A. B. Terpaas s 1abopaTOpHBIX ONBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: dIpoda, 2022.

3. lN'abpuensu, O. C. Meroanueckoe mocodbue k yueonnky O. C. ['abpuensna
«Xmmusy. 8 xknacc / O. C. IN'abpuensa. — M. : [Ipoda, 2021. — 109.

4, T'abpuensH, O. C. Meroaunueckoe nmocooue k yueonuky O. C. 'abpuensna
«Xumusy». 9 kaacc / O. C. IN'adbpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosnornyeckue kaptol K yueouuky O. C. 'abpuensiHa « Xumus. 8
Kiace» : metoguueckoe mocodwue / JI. Y. Acanosa. — M. : Jpoda, 2020
6. Xumus : TexHosiornueckue kapTol K yueonuky O. C. ['abpuensina «Xumus. 9

Kiacey» : metogudeckoe mocodwue / JI. Y. Acanosa. — M. : Jlpoda, 2018



7. Xumus. 8 xi1.: KouTpoasHbie U mpoBepounblie paboThl k yueoHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yiakosa u

ap. - M.: [Ipoda, 2022. nanHbIe

Xumus. 9 ki1.: KoHTpobHBIE M TPOBEPOUHBbIE pab0ThI K yueOHuKy O. C.
[Mabpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YiakoBa u

ap. - M.: Ipoda, 2010.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenuregannsiehttp://www.chemnet.ru I'azera « Xumus» 1 cait it yaurtess «51
U1y Ha YPOK XHMHID

http://nim.1september.ru Enunas xomnexuus LIOP: ITpeaMeTHas KOJUTSKIUS
«XuMusD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHBIC
skcrepuMeHThl: xumusi. Komnekuust Poccuiickoro o6mieo0pa3oBaTeabHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast ouMmnuaa mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJIEKTPOHHBIN YYEOHUK JIsI
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: 3JICKTPOHHBIN YIeOHHK


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/

http://www hemi.nsu.ru OTKpBITBIH KOJUTEIK: XUMHS
http://www.chemistry.ru JluctaHiroHHas OJIMMITHAA [TO XUMHH:

TGHGKOMMYHHK&HHOHHBIfI O6paBOBaTeHBHBIfI IIPOCKT


http://www/
http://www.chemistry.ru/
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