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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mero o0pa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIICHIMU MPENOaBaHusl Y4EOHOTO MpeaMeTa « XUMUsH
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparun.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE COJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIEseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHUS XHMHM C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcs, OMNpPEAeNieT BO3MOXKHOCTU TMpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs, a TaKKe TPeOOBaHMM K
pe3ynbTatam oOy4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYeHUs MpeMeTa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIILHOW JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOTO Co/IepKaHUsl.

3HaHWEe XWMHH CIIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocs, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUu U 00 DBOJIIOIMU BEHIECTB B IMPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUsI KYJIbTYPHI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (DOpMHUpOBaHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICAOBATENIbCKAX YMEHUW, HEOOXOIWMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEHU(PUKOW HAYYHOrO MBIIIIEHUS, 3aKJIaJbIBAa€T OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTPa)K€HHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTarne €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 JJIEKTPOJIUTHYECKOM JTUCCOLMAIMKM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKOW COCTABIIAIOLIECH HAYYHOU KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAaydYHOMY 3HAaHHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MHPY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HAayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUECKHUX
3HaHUU — BaXHEUIINX (PAaKTOB, MOHITUI, 3aKOHOB M TEOPETHUECKUX MOJTOKECHHM,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— ¢opMUpOBAaHHE WHTEIJICKTyaJlbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CamMOCTOSATEIbHON IO3HABATEbHOM EATEIbHOCTH, HAy4YHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIMIUX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SBJICHUS
OKPY’KaoIler0o MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMUHU, TPUMEHATh WX TPH PEIICHHH Mpo0jeM B TOBCEAHEBHON J>KM3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOM JEATEIBHOCTH B IIEJIAX
COXPAHEHUS CBOETO 37I0POBbsI U OKPYXKAIOIIe MPUPOAHON CPEeIbl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee YWCIO YacoB, OTBEACHHBIX I M3yYeHUs XHMHUUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YETOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aTOMHas Macca.
OTtHOcHTENBHAST MOJIEKYJIsIpHAas Macca. MaccoBast 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BeIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCYIOM, MpaBuiIaMu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(Gu3MUecKuX CBOMCTB O00pa3sOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLISALUSA, XpoMaTtorpadusi, IpOBEACHUE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHME MOJIEIel MOJIEKYI
(ILIapOCTEPKHEBBIX ).

BaskHeiue npeacTaBUTeIM HEOPraHMYECKHX BeLeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jneMeHT U mpocroe
BemecTBo. HaxokneHue kucimopoia B mIpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne xucimopona. CrocoObl



MOJIYYCHHUS KHUCIopoAa B J1abopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOU(UKALNS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: Yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bopopon — snemMeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckne cBouMcTBa BOABl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XMUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJi€ M B KU3HU 4desioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XHUMHUECKHE
cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tonydyenue coinen.

['eHeTnueckas CBSI3b MEXKY KJIACCaAMU HEOPIraHUYECKUX COCIMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEECICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOTy4YEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpeKpalieHus: TOpeHus (moXkapa), O3HaKOMJIEHHe C oOpasllaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXXHO HCIMOJIb30BAHUE BUJICOMATEPHAIIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BEIIECTB pPA3IMYHBIX KJIACCOB,
HaOJTFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluM, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aTroMoB. XHUMHYECKAsl CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPbIEe 00pa3ytoT aM(pPOTEepHBIE OKCUIBI
Y TUIPOKCUIBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpPUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3nUecKuil CMBICI TOPSAKOBOIO HOMEpA, HOMEpPOB IIEPUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTHA Hayku U npaktuku. [[. M. MenneneeB — yd€Hblli H
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHass (TOJiipHAss W HEMOJISIPHAs)  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mesicnpeomemnmnuie ceasu



Peanmnsanpss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 Kilacce
OCYILECTBIISIETCS 4Y€pe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JUISl OTEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAYyYHbIN (akT, TUMOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOINIHOCTh, HAOIOIEHHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUs U HUX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3TuIHbIM MPU3HAKAM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. llonsatue o xkaranuze. IloHsiTue 0 XuMU4YeckoM paBHOBecud. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHMEe  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIUi C  HCHOJb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHSATHE O THapOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIENOBAHUE BJICKTPOIPOBOJTHOCTU
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMAIMU KHCIOT, MIEJIOYEed W COJIeH
(BO3BMOKHO  WCHOJIb30BAaHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakuuii  HMOHHOrO  oOMeHa
(oOpazoBaHue oOcangka, BBIICICHHE Ta3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HeMmeTaJibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpe  XJopa
(B3auMOAEICTBHE C MeTaJUlaMH, HEMETaJulaMu, IIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIHMEe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHne u (pU3MYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W Chenupuieckne). XHWMHUYECKHE PEaKInu,
JeXalue B OCHOBE IPOMBIILJIEHHOTO CHOC0o0a TMOJYYEHUs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucaoThl. Colau CEpHOM KUCIOTHI, KAYECTBEHHAs peaklMs Ha



cynb(dar-uoH. Haxoxmenune cepbl W €€ COCIMHEHHWA B MPUPOJe. XUMHYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
bu3ndecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3MYecKue 1 XUMUIECKHAE CBOMCTBA, MOJydyeHne u nmpuMeHerne. Com aMMOHWS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOICTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenudpuyecKue).
Hcnonb30BaHWe HUTPATOB U COJIeH aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpe/ibl COSTMHEHUSIMUA a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BoAoéMoOB). dDocdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u hochopHas kuciaoTa, Pu3NIECKUe U XUMUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YI0OPEHUM.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MoAu(UKAIIMKM, PACIPOCTPaHEHUE B TNpupojae, (PU3MYecKne U XUMHYECKUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupojne. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6aJbHOrO TOTEIJICHUS KJIMMaTa, MapHUKOBBIMA
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKHe U XUMHYECKHUE CBOMCTBA,
nojayyeHue U TpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHavabHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUIICH, STaHOJ, TJIMIIEPUH, YKCYCHAsI KUCTIOTa).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKTHl UX TepepaboTku (OCH3WH), UX POJib B OBITY W NPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJIi B KHM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumeHenue. CoenuHeHHs KpemHHUsT B mpupozae. OOmme mnpenactaBieHus o0
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTENBHBIX MAaTEPUAIIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHUe 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHHE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)xkarolre (QU3NUeCKHe M XUMHUYECKHE CBOWCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  CcOeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYyTIMBaHUs caxapa IMoj JIelcTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaKlMK Ha Cyab(dar-
UMOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M MX CcOeIUHEHUH (BO3ZMOXHO HCIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOpPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPU3HAKOB
UX MPOTEKaHMUs], B3aUMOJIEMCTBUE KOHLIEHTPUPOBAHHOW A30THOU KHCIIOTHI C MEBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anmMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJy4YeHHe, coOMpaHHe, paclio3HaBaHUE U H3YYECHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IIPU3HAKOB MX [MPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTaluIbl ¥ UX COSIUHEHUS.

MeTaJiibl M MIX COeIMHEHU S

OO1rast XxapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiuioB. Mertamuinueckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
crocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[{enouHble MeTAJLIBL: MOJNOXKEHUE B lleproanueckoil cucteMe XMMUYECKUX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HATpuss W Kanuda. [IpuMeHeHne WIEIOYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyno3emenbHble METAUIbI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NIpUpoje. PU3NUEeCKUEe U XUMUUECKUE CBOMCTBA MarHusl
U Kanblius. Baxuelue coequHEHHUs Kalblusg (OKCHUJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJroMUHUN: TIoJ103)keHue B [leproindeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. dPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHME aroma, HaxoXJIeHUEe B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), ux cocras, CBOIMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXXHO HCIIOJB30BaHUE BHICOMATEPHUATIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITUBAHMS
MJJaMEHH MWOHAaMU HATpus, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1Mo Teme « BaxxHeimue
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpelpl (MpeleibHas IOMyCcTUMAast
KOHIIEHTpalus BemlecTB, nainee — [1/1K). Poab xumMun B penieHun dK0JIOrHYECKUX
npoOJieM.

Xumuueckuii IKCRepuMeHm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanmnsannss MeXNpeIMETHBIX CBS3€W IpU M3YYEHMM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIS1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOT'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIM (DakT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUU 3apsil, IMPOBOJIHHKM,
NOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, Ia3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKast
peméTka, CIulaBbl, (pU3MUECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIBHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU IMOBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OPUEHTAlUN W
pacIlMpEeHne OMbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4YecKOro BOCMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJEIUI0, TTOHMMAaHUS 3HAYCHUS XUMHUUYECKOM HAayKu B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM MH(pOpMaIMeil o
MEPEOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aWMOIIOMOINM B TIPOIIECCE OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAECHHWE M TIOCTYNMKU CBOUX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH U COCTaBIISIONINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAMPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHHMIO, TIPOEKTHOM M HCCIEIOBATEIbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIPUSTUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCS B TPOJECcCHOHATBLHOM Cpejie;

6) PK0JIOTrHYECKOro BOCIMTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HMCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIECHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MMacHOTO MOBEICHUSI TP padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOIIENU IPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeAMETOB (GOPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAay4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jijornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBaTh B3aUMOCBS3b C JIPYTMMHU TOHSTHUSIMH), UCIOJIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PacCyX IAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCE€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYeckas (opMmylia W YpaBHEHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-ITO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEPU30BaAThb CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcel MHTepHEeTa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJAbl U 3aMpPOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX Ji BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOI aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337aud HECJIOKHBIMU CXEMaMH, JuarpaMmmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON J1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IIO
CyllecTBy  oOcCyXaaemMoll  TeMbl, (OPMYIHPOBATb CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUIO
pe3yJbTAaTOB BBIMOJIHEHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1ab0opaTOpHOTO OMbITa,
1a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUSI
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHHBeEpCAJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITEIbHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBAThH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW TNPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUSI HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITIOJIB30BAaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCIOBUH 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBuM, cnenuduueckue g OpeAMETHONM obnactu  «XUMUS», BUIABI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO 3HAHWS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K koHIy o0yueHus B 8 kjacce npeMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSITHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiacCUPUKAIUs peakiuil: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2 EKT peakiinmu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPagUycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KAaTHOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUJISI COCTaBJICHUS (Hopmy
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh T[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», manesie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummyeckux osaementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrcCiIO dJIEKTPOHOB
U PaCTpeIICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHMH
BEILIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPaMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIEHUNA B
Pa3TUYIHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJISIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHWE TPUYUHHO--CIICJICTBEHHBIX CBS3€H — JJIsi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHBIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O W COOMPaHUIO
ra3oo0pa3HbIX BeElIeCTB (BOAOPOJAa M KHUCJIOPOJAA), MIPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJI€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraienH, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM ~ 00BEM,  PAacTBOp,  BJICKTPOJHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ pPaBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE M  BOCCTAHOBJICHHE,
aIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIOB,
CIUIAaBbl, CKOPOCTh XHUMHUYECKOW peakUuuu, MPEeAeiabHO JOMyCTUMAas
koHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHM U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIIHII;

OMPENIEeNATh BaJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUUECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOLO COCTaBa, MPHUHAIICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyriaMm, BHUJ XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COEJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPaX HEOPTaHWUYECKUX COCAMHEHUMU, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoid CUCTEMbl XUMHYECKHX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3aps] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpenieieHde HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIAaCCU(PUIIMPOBATh XMMUYECKHUE JJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EeKTy, MO W3MEHEHUIO CTENICHEW OKHCIICHUS
XHMHYECKUX IJICMECHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa NIPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKAAs OINKHCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, MOATBEPKIAIOMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABIJICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKiuid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 1o ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpalmieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O W COOMpPaHUIO
razo00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3MTUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
KoauyecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubnuoreka [IOK

) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

yenoBeKa

12 BerectBa 1 xXuMudeckue 15 | bubnunorexka LIOK

’ peakuuu https://m.edsoo.ru/7f41837c

Uroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHHYECKUX BeleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnoreka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonsitue o kucnorax 2 | bubnunoreka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 | | bubanoreka IJOK

) OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 1 | but6mmorekxa [IOK

’ HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c

Htoro no paszneny 30

Pasznea 3. [lepuoguueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToOMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma

2 | o 8

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazgeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



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

9 KJIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (i pp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUn
11 [ToBTOpEeHUE M yrinyOieHne 3HaHUuM 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT AUCCOLIMAIIUSL. g | | bubmmoreka [JOK
) XHUMHUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTaiinl 1 HX coeMHEHUS
21 OO0mras XxapakTepuCTUKa XUMHUECKUX 4 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCcTHKa XUMUIECKIX
2.2 anemeHToB VIA nel. Cepa u e 6 bubmmorexa [TOK
' FRYRIEL LD https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
23 aneMeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa [TOK
' PYIHEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
’ . PYHIIEL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Wroro 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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bu6nmoreka [IOK
31 Obmpre croficTsa MeTanIoR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxneiime MetTamisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B aTepHalIbl B )KU3HU YEJIOBEKa 3 bubmorexa HOK
) CHICCTRA M MaTep https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubnuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE INIVIAHUPOBAHUE

8 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

| IIpeamer xumun. Poias XMMUHU B KWU3HA | bu6mmoreka [IOK
YyeJioBeKka. 1ejia 1 BellecTBa https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK

2 [lonsiTHe 0 METOAaX O3HAHUS B XUMUU 1

https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas pabora Ne 1 «IIpasuia

3 paloThI B 1a00paTOPUU U PUEMBI | bubnuoreka [IOK
oOpariieHus ¢ 1Tab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 brbmorexa HOK

a ! (Ha TprMep hitps://m.edsoo.ru/ff0d28¢8
OUYMCTKHU TTOBAPEHHOW COJIM )»
bu6mmoreka [IOK
6 ATo oJe 1
TOMBL H MOICRYIH https://m.edsoo.ru/ff0d2abc

7 XUMUYECKHUE DIIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsle U ClOXKHBIE BENIECTBA 1 bubmmorexa LIOK

p B https://m.edsoo.ru/ff0d2a6c¢
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 nommoreka [

https://m.edsoo.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 IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
ummteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJIIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIECTBA 10 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HHeeTBa To yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukarus xuMrUuecKux peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ bubmmorexa LOK
A > P . https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoNeuCcT. O000IIeHNEe U bubmmorexa [OK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAHUM
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubmuoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
POAa Ipeait : https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOslI MosTydeHus KUCaopoia B
bu6mmoreka [IOK
23 71a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoi 3hPeKT XUMUIECKOM
24 peaKkuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroib U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CII0COOBI Zro bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALCHUS
[IpaxTuueckas pabora Ne 3 o Teme
26 «ITonyuenue u cobrpanme KUCIOpoia bubmmorexa [TOK
7 . P PO, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bub6nuorexa [IOK
BemecTso. HaxoxaeHnune B npupoje https://m.edsoo.ru/ff0d4dd0
73 du3nvecKknue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OATHE O KHCTOTAx 1 COIX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0wI TToTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuoreka [JOK
31 «ITonydenue u coOupanue BOIOpoa,

W3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModsipHblii 006EM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [OK
o M https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1Mo
34 ABHEHMIO PEaKLMM Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®uznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 00 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbIe
37 W HEHACHI peHHLII;) acTBOpbl. MaccoBas bubmmorexa [TOK
m p P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «[IpuroroBiieHne pacTBOpOB ¢ bub6nuoreka [IOK
ONpeAeIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHas pabora Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, bubmuotexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
. P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHMCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIATypa,
46 CHOCOéBI;) TIOJI )eHI/ISI XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUIN
43 ['eneTnyeckas cBsI3b MEXKIYy KiIaccaMu bu6nmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
m 1 https://m.edsoo.ru/00ad9cb2
KontponbHas pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COeIUHEHN
IlepBrIe MONBITKH KJIacCU(DPUKAIIUN
51 XI/II\I?II/IIICCKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie 0 bubmiorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepnoandeckas cucreMa XUMHYECKHUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuoapl, rpynibl, HOATPYIIIBI

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04EK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [TOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUYECKOTrO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
53 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHAYECKHUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
> Horast xuuireckas cosb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETONIpHAS XUMHYECKast bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenenb okucICHNA https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuu https://m.edsoo.ru/00adb076
64 OkucIUTENU U BOCCTAHOBUTENH bubmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHas pabota Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenue aroMa. XMMHUYECKasl CBS3bY

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

66 PesepBHbIil ypok. O6001IeHIE 1 | bubnunoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O600ICHHE 1 | bubnuotexa [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
| [Tepnoguueckas cucrema | bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPHOJOB
3 Knaccudukamus 1 HoMeHKIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKoM CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme
5 «[ToBTOpEHNUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Knaccudukanus xuMudeckux | bubnnorexka [JOK
peaxkLuii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakuu. IIoHATHE O TOMOT€HHEIX U 1 bubmmorexa LIOK
P ) https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.
bubmuoreka [JOK
8 DaKTOpbl, BIUSIONINE HA CKOPOCTh 1

XHUMHYISCKOM PCAKIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbBIE U c1a0ble buGnnorexa LIOK
A HHATLIH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
. bubnuorexa [JOK
11 HonHble ypaBHEHUS peakiuil
https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KACIOT U
12 OCHOBaAHUH B CBETE IIPEICTABICHUN bubmmorexa LOK
peA hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LHOK
e § hitps://m.eds00.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmmorexa LHOK
AP hitps://m.eds00.ru/00add9d4
1 O0o001mIeHNEe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenue DKCrepuMEHTAIILHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3amauy
KontpoabHas padora Ne2 mo teme
17 <<3J'ICII()T OJII/ITI/E—ICCK&SI HCCOIHUAINS bubmmorera [IOK
P 8 HHATH https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmnorera [IOK
P p https://m.edsoo.ru/00addfe2
xjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade 104

IIPUMEHEHUE
[IpaxTuueckas padora Ne 2 o reme
20 «ITonmydyenue COATHON KUCTOTHI bubmmorexa [TOK
yi N . ’ https://m.edsoo.ru/00ade348
U3Yy4EHUE e€ CBOWCTB»
Bbluncnenus no ypaBHEHUSIM
. bubmuorexa [JOK
21 XUMUYECKUX PEaKUUid, €CIM OJUH U3
https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
” OO01mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymnibl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B IIpupoie. XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepbl. CepHas KUCIOTA,
25 buznyeckue 1 XUMHUYECKHE CBONCTBA bubmmorexa [TOK
> https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JICKAIUE B
OCHOBE ITPOMBILINIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlIe cpeibl COETUHEHUSIMU
cepbl
7 Brruucnenue MaccoBOil 01U BBIXOJ1a bubmuorexa [JOK
MIPOAYKTA pEeaKIUuU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubnuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B Iipupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XAMHUYECKHE CBOMCTBA, MOJYYEHUE U bubmoreia HOK
> T https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTuueckast pabota Ne 3 mo Teme
30 «Ilonydyenne aMmmuaka, U3y4yeHue ero bubmorexa HOK
. - Stk https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
AMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 no0peHuil. XuMu4yeckoe bubmorera [JOK
YAODPEHIHH. . https://m.edso0.ru/00adf518
3arps3HEHUE OKPYXKAIOLIEl CpeIbl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (bocgo pHaH KI/ICJ'I((l))Ta q)(bgmglez:xne u brbmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOJTyYEHUE
Hcnonws3oBanue dpocdaros B

34 KaueCcTBE MUHEPAILHBIX YI0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yriepona, pacopocTpaHeHe B

35 pu 1; e’ EI/ISI/II‘)—IGCKII)/IG 1 XUMUYECKHE bubmmorexa [TOK

P P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcHuaoM yriaeposa (IV)

37 VYronpHas KUCIOTa U €€ COn bubmorexa HOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauectBennas peakuus Ha kapOOHAaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHWYECKUX BEIECTBAX KAK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX Yriepoia
40 Kpemuunii u ero coequHeHus bubnnorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnnoreka [JOK
«Baxnenmnine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCJIMHCHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCIMHEHMS)
OO01mas XxapakTepuCTHKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6nmoreka [JOK
MeTaInyeckass KpuCTaluIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIoB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKUH Psifg bubmmorexa LIOK

HanpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael156
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OO61rme crnocoObl MoTy4eHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmorexa LIOK
yp PEAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJWH U3 PEareHTOB COJICPKUT
MIpUMECH
bubmuorexa [JOK
46 [ToHsiTHE O KOPPO3UHU METAIITIOB
https://m.edsoo.ru/00ae1278
bu6 K
47 [Ienounbie METAIBI uommorexa O
https://m.edsoo.ru/00aec14b2
43 OKcCHUbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJbIIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiime coenMuHEHNS KaJIbIUI bubmmorexa LHOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
52 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[TpakTiueckast padorta Ne 6 o Teme
53 "XEcTKOCTL BOABI M METOIEI €€ bubmmorera [TOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 A 7
THOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnorexka [JOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKeJle3a

bubmuorexa [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e¢6
53 O060011eHNEe U CUCTeMAaTU3aIS
3HAHUU
[TpakTrueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTabl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Boruricnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOM J0JIM BBIX0JIa MPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HaAHUH
KonTponbHnas padora Ne4 o teme
62 «BaxHenmme MeTajlibl U X
COETMHEHUS»
63 BemectBa 1 Matepuansl B bubnuorexa [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKarolle cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnun bubnnoreka [JOK
HKOJIOTHUECKUX MPOobIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111€HNE U bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00aec0dOa
67 PesepBublit ypok. O000IICHNE U bubnuoreka [IOK
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CUCTeEMaTHU3alus 3HaHUI

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

68

PesepBHbIil ypok. O0001ICHNE U
crucTemMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

AxknmonepHoe obmectBo «M3aarenbeTBo «lIpocBemenne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. I'adbpuensu O. C., Bockoo6oiinukosa H. I1., fmykosa A. B. HactonsHas kaura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tabpuensn O. C., AmykoBa A. B. Tetpanp 11s1 1a00paTOpHBIX OINBITOB U
npaktuyeckux padot. 8 ki. K yue6Huky O. C. 'abpuensna «Xumus. 8 Kiacey.
M.: dpoda, 2022.

3. I'abpuensH, O. C. Metoauueckoe nocobue k yueOnuky O. C. ['abpuensna
«Xumusy». 8 xkmace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensH, O. C. Metonunueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumus». 9 xknace / O. C. I'abpuensin. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueouuky O. C. ['abpuensina «Xumus. 8
KJacey : metoaudeckoe nocoodue / JI. Y. Acanoa. — M. : JIpoda, 2020

6. Xumus : rexHonoruueckue kaptol k yueOuuky O. C. ['abpuensna «Xumus. 9

KJacey : metoaumdeckoe nocoodue / JI. . Acanoa. — M. : Jlpoda, 2018



7. Xumus. 8 ki1.: KonTponbsHbIe U MpoBepodHbIe paboTh K yueOHuKy O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepe3kun, A. A. YiakoBa u

ap. - M.: JIpoda, 2022. nanHbIe

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1. «kEqunas xomnekius Hudposeix ObpazoBaTenbHbIX PecypcoBy (Habop
1ndpoBsIx pecypcoB kK yueOHnkam O.C. ["abpuensna)

(http://school-collection.edu.ru/).

2. http://him.1september.ru/urok/- Matepuainsl k ypoky. Bce paboTbl, Ha OCHOBE
KOTOPBIX CO3/1aH CalT, ObLIM OMYOJIMKOBAaHBI B )KypHaJle « XUMUs». ABTOpaMu
caiita rpojesiana 0oJblias padoTa Mo CUCTEMATU3UPOBAHUIO Ta3€THBIX CTATEH C
y4€TOM HIKOJIBHOM y4eOHOM IpOorpaMmbl 1o npeamMery "Xumus'",

3.http://djvu-inf.narod.ru/ - anekrpoHHast GubIMOTEKA.

4. http://cnit.ssau.ru/organics - Y4eOHBIN MyIbTUMEINUA-KOMIUIEKC IS
IIIKOJIbHUKOB, a0OMTYPUEHTOB M CTYACHTOB MJIQIIIINX KYPCOB By30B. BKirrouaer
0O0JIBIIIOE KOTUYECTBO IPadUICCKUX MILTIOCTPAIINi, aHUMAIUH, BUPTYaTbHBIX
mMozenel n anuManuii (B popmatre VRML), flash-unmtoctpanuii, KOHTpOIBHBIX
BOIIPOCOB U 33/1a4.

5.http://www/alhimik.ru — mone3Hble COBETHI, BUPTYaIbHBII peNETUTOP,
perieHue 3a1a4, MOMOIIb A0UTypUEHTaM, UCTOPUS XUMUHU

6.http://experiment.edu.ru - komiekus "EcTecTBEHHOHAYYHBIE SKCIIEPUMEHTHI"
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