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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YICOHOTO MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparun.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O IMENsAX, OOIIeH CTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM IMPOTrpaMMbl MO XHUMHUH, OMNPEIETseT KOJUYECTBEHHBIE WU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX 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 OOIIIETO 0O0pa30BaHMS, a TaKkKe TPEOOBAHUM K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE IeJIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IO3HABATEIbHOW JEATEIBHOCTH OOYyYaromierocs IO OCBOCHUIO
y4e0HOTO Co/IepKaHUsl.

3HaHWEe XWMHH CIIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUM U 00 DSBOJIIOIUMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

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

BHOCHUT BKJIaJ] B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATLHBIX M HCCICAOBATEIBCKUX YMEHUW, HEOOXOMWMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeaMeTra, KOTOpPbIM  ABJSIETCS  NEJaroruuyecku
aJanTHPOBAaHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanyeckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABIICHNUS] O XUMUUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyXalwluil Mup»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOTO MpeAMETa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYITHBIX 00O0OIICHN MHMPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHYECKHUX PEaKIHii, B GOPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IN, KaK:

— ¢opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

— HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKPY’KaoIler0o MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTHUYECKU
1eJIecCO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOM JEATEIBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEeH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPABICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUeHUsS XHMHUW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIEN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust cMecei.

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

Xumuueckass ¢opmyna. BaJeHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNUS, Pa3I0KEHUsI, 3aMEIICHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCYIOM, MpaBuiIaMu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMHCAHUE
(bu3MUecKuX CBOMCTB 00pa3l0oB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUM, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHue, AUCTWIIALUA, XpoMaTrorpadus, IpOBEICHHE OYUCTKH TOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(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). Oxcuzabl. [lpumenenune xucimopoga. CrocoObl



MOJIYYCHHUS KHUCIopoAa B J1abopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(UKALINS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIro 3(pdekTa, pazpyuieHue 030HOBOrO 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 XUMUYECKUM YPaBHEHUSIM.

®usnyeckne cBouMcTBa BOABl. Boma kak pactBopurens.  PacTBOpBIL
HacebilieHHbIe M HEHACBIIIEHHBIE PacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B paCTBOPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBaHHS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cosieoOpasyromiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Dusnueckue U XHUMHUYECKHUE
cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

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

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHne KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tonmydyenue conen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUs KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacro3HABaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpas3iiaMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJY4YEHHE, COOWMpaHUE, PACMO3HABAHHE U HW3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaJbllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpPHAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BEIIECTB pPA3IMYHBIX KJIACCOB,
HaOIIOICHNE W3MEHEHUS OKPACKH MHIWKATOPOB B PACTBOPAX KUCIOT M IIETIOYEH,
u3ydeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpalU3aluH, IOIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO METajla JPYTMM M3 PacTBOpa COJHU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Teprnonnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpPUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IMEPHUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproandyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (TojisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4eHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
rUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKLUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemmnuie ceasu



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

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, TUNoTes3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOINIHOCTh, HAOIOIEHHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, Kalablusi M HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAUIMUECKON PEIIETKH U
BUJIa XUMHUUYECKOM CBS3H.

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

Knaccudukanys XuMA4eCKUX peakivii Mo pa3aTudHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
YpaBHEHUS.

[Tonsitue 0 CcKOpOCTHM XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX M
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C  HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YpaBHEHUs peakiuid. CBOICTBa KHUCIOT,
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, HCCIEIOBAHUE AIIEKTPONPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOllECCa JHUCCOIMAIMU KHUCIOT, MIEJIOYEed U COJIeH
(BO3BMOKHO  WCHOJIb30BAaHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakuuii  HMOHHOrO  oOMeHa
(oOpazoBanue oOcanaka, BBIICICHHE Ta3a, o0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpe  XJopa
(B3aMMOJAEICTBHE C MeETallaMH, HEMeTajulaMH, WIeJo4YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIHMEe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHune u (pU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PU3HUECKHE U
XUMH4YecKue cBorcTBa. OKCHIBI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnass kmciota, (Qu3nueckue ¢ XUMUYECKHE CBOMCTBa (00mme Kak
MPEACTaBUTENST Kjacca KHCIOT W Chenupuieckne). XHWMHUYECKHE PEaKInu,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOCOo0a TMOJYYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynb(dar-uoH. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJC. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCICHHS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
bu3ngecKue U XUMHIeCKue cBoicTBA. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUYIECKHAE CBOMCTBA, MOJydyeHne u nmpuMeHerne. Com aMMOHWS,
ux (pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenudpuyecKue).
Hcnonb30BaHWEe HUTPATOB U COJIeH aMMOHMSI B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HEHUE OKPYKaIOIe Cpe/ibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BoAoéMoOB). docdop,
aloTponHeie Moaudukamuu (ochopa, U3MUECKHE U XUMHUYECKHE CBOWMCTBA.
Oxcup docdopa (V) u pochopHas kuciora, puznueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoiictBa. Ancopbuusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMUCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoresa ria00albHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKne U XMMHYECKHUE CBOMCTBA,
nojgyyeHue W TpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHavaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHECHUSIX
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.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, OCNKaX, yriieBoJax — U uX
poJIi B KHM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumeHenue. CoenuHeHHS KpemHHUsT B mpupojae. OOmme mnpeacTaBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIMKATBI, UX UCIOJb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelllne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,



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

Xumuueckuii IKcnepumenm:

U3ydeHUe 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUecKHne M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEJIMHEHH (BO3MOXXHO HCIIOJIb30BAHUE BHUIAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  CcOeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUATIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa IoJ JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaKlMK Ha Cyab(dar-
UMOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX coeaUHEHUH (BO3ZMOXKXHO HCIOJIb30BAaHUE
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
YX MPOTEKAHHUs], B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anmMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U HU3Y4YECHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IIPU3HAKOB MX [MPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3az1a4 1o reme «BakHelIe HeMeTaUIbl U 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. CTpoeHrne MeTaiuioB. Merayinueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
crocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBbl (CTallb, YYTyH, AIOPATIOMUHUM,
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 HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyno3emenbHble METAUIbI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MAarHus
U Kanblus. Baxuelmve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJroMUHUN: TIoJ103)keHue B [leproindeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. dPusnmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHHUSA. 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, THAPOKCUIBI B coyn kenesa (I1) u xenesa
(IIT), mx cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLMs, aIFIOMUHUSA, [IUHKA, >KEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTABHBIX 3a7a4 Mo TeMe «Baxxnenime
METAaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAOLIAA cpeaa

Bemectsa u Marepuasnibl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHUE BEILECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYECKUX
poOJieM.

Xumuueckuii IKCnRepuMeHm:

u3ydeHue oOpasioB MaTepuaoB (CTEKJIO, CIIAaBBI METAJUIOB, MOJMMEpPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanmnsanpss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIS1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAay4YHOT'O IUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAY4HbIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
W30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHHKM,
NOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, Ia3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

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

['eorpadus: armocepa, rugpochepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOTIO OOILIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIleCTBE MpaBUJIaMd M HOPMaMHU TMIOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OPUEHTAlUN W
pacIlMpEeHne OMbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTprmoTH4YecKOro BOCMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJEIUI0, TTOHMMAaHUS 3HAYCHUS XUMHUUYECKOM HAayKu B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
MEPEOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOINIM B TIPOIIECC€ OTOW Yy4eOHOU JeATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYMKU CBOUX TOBApHUIIEH C TO3UIMH
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH U COCTaBIISIONINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPHUPOJBI, B3aMMOCBS3SX 4YEJIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAMPABJICHHBIC HA MOJIyYEHHE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMBIX TPOIECCOB W SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, 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  €aMO0OOpa30OBaHHUIO, TIPOEKTHOM U  HCCIIE0BATEIHCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE IMOCIEACTBUU 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 MPAaKTHUYECKOMY U3yUYeHHUI0 Ipodeccuii U Tpyia pa3InyHOTO 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 CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCS B TPOJECcCHOHATBLHOM Cpejie;

6) PK0JIOTrHYECKOro BOCIMTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, 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, & TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUHU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTaTOB BBIICIAIOT 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 MPeAMETOB (GOPMUPOBATH MPEACTABICHUE O IEIOCTHON



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

Ilo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jijornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIOJIb30BATh
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 pacCyXJeHus (MHAYKTUBHBIC, ASAYKTUBHBIC, IO aHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCE€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XHMHUYeckas (opMmylia W YypaBHEHHUE
XUMHUYECKON Peaklny — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KauyeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJAbl U 3aMpPOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX IS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO! aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX 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 N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOcCyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W DIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCHEpUMEHTa (J1ad0paTOpHOTO OMbITa,
71a00paTOpPHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUs1 y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAaMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB W COTrJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO ONPENEHATh LEIN JACSITEIbHOCTH, IUIAHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBUU 3aIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pe3yabTaTOB IO OCBOEHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUM, crnenuduueckue A TOpeAMETHONM obnactu  «XUMUS», BUJBI
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 CPOPMUPOBAHHOCTH Y OOYHAONTUXCS YMEHU:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSITHUN: aTOM, MOJIEKYJa,
XUMHUUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiacCUPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, PEaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 3h(EKT peakinmu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, pPagUycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MAaccoBas JI0Js BEIIECTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyr
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIINH;

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

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMIOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummyeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHMH
BEILIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO 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, 0000IlIeHne, CHUCTeMaTHU3allluIo, KiacCu(UKaIHIo,
BBISIBJICHHWE TPUYUHHO--CIICJICTBEHHBIX CBS3€H — JJIsi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

CIeIOBaTh  NpaBWJIaM  TOJB30BAaHUS  XUMHUYECKOM  MOCYyIOH |
7abopaTOpHBIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O W COOMPaHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAA M KHUCIOPOJa), MNPUTOTOBICHHUIO
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 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, aHWOH, INPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, DJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHWE M  BOCCTAHOBJICHHE,
aIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIOB,
CIUIAaBbl, CKOPOCTh XMUMHYECKOW peaKkUuu, MPEAeiIbHO JOIyCTUMas
koHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIHIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pPa3IMYHOIO COCTaBa, MPHUHAIICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyriaMm, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METAJUIMUeCKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA M0 XUMHUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKUCHIBAaTh U XapaKTepHU30BATh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XHUMHUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYECKON Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsa sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenieieHde HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX IEPUOJIOB U TJIaBHBIX MOATPYMNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EeKTy, MO W3MEHEHUIO CTENICHEW OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITH YPABHEHUS AJIEKTPOJUTHYECKON JUCCOLUMALMU  KHCIIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 10 (dopmyse
CO€JIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpalmieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HUHCTPYKIHUSMH [0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O W COOMPAHUIO
ra3zo00pa3HbIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3MTUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I HU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ’ bubnuoreka [IOK
) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BerectBa 1 xXuMudeckue 15 | bubnunorexka LIOK
’ peakuuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 5 | bubnmnoreka HOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopona.Ilonsitue o kucnorax 10 | bubnunoreka LIOK
’ M COJISIX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 | | bubanoreka IJOK
’ OCHOBAHHMAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI bubanoreka IJOK

2.4 . 12 1
HEOPraHUYECKUX COCIUHEHUN

Htoro no paszneny 32

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoguueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToOMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH



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 9

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazgeny 16 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 0 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/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 6 bubnnorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT AUCCOLIMAIIUSL. 10 | | bubmmoreka [JOK
) XHUMHUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 21
Pasznen 2. HemeTassIbl M HX cOeIMHEHHS
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 X COCIUHEHU S

. bu6nmoreka [IOK
31 Obmpre croficTsa MeTanIoR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxneiime MetTamisl ¥ UX COSIUHEHUS 15 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 19
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 B aTepHalIbl B )KU3HU YEJIOBEKa 3 bubmorexa HOK
) CHICCTRA M MaTep https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 0 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




HOYPOYHOE IINTAHUPOBAHHUE

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
yeJjioBeka. Teia 1 BelecTBa https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK

2 [TonsiTue 0 MeToAax MO3HAHUS B XUMHUH 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 1 bubmorera [JOK

a ! (Ha TprMep hitps://m.edsoo.ru/ff0d28¢8
OUYMCTKHU TTOBAPEHHOW COJIM )»
ATOMHO-MOJIEKYJISIPHOE YUEHHE.
6 ATOMBI 1 Monelzl J'III))I IT z:TBIe " 1 bubmorexa HOK
Yol 1P https:/m.edsoo.ru/ff0d2d50
CJIOHBIE BEIIECTBA

7 XUMHUYECKHE PJIEMEHTBI. 3HAKU | bubmuorexa [JOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

g OtHocuTeNnbHas aTOMHAs Macca. | bubnuorexa [JOK
OTtHocuTeNbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

9 3aKOH MOCTOSHCTBA COCTaBa BEIECTB. 1 bu6mmoreka [IOK



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/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c

Xumuueckasi popmyna. BaneHTHOCTD
aTOMOB XMMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

MaccoBas 1019 XUMHYECKOTO

bu6mmoreka [IOK

10
DJIEMEHTA B COCAMHEHUU https://m.edsoo.ru/ff0d350¢c

1 BriBog hopmyn coenuHEHUI 1O
BaJICHTHOCTH.

Ormpenenenne BaJIGHTHOCTH

12 XUMHYECKOT0 3JIeMeHTa 1o (hopmyiie
BEIIECTBA.
dusnyuecKre 1 XUMUUECKHUE SIBJICHUSI.

13 Xumnueckas peakuus. [Ipuznaku n bubnnorexa [JOK
YCJIOBUSA IPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff0d37fa
peaKuui.

TennoBoii 3¢ ekt xumuueckomn

14 peaKkIu, IMOHATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX

1 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Knaccudukanmss XuMuueckux peakimii

16 (COCI[I/IHq;HI/IH a3JI0’KEHUS ’ bubmmorera [IOK

P : https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
Brruucnenus koamdecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmmorexa [TOK
Banoyp htps://m.edsoo.ru/ff0d5708
peakuuit
Boruncnenus konm4yecTa, Macchl
bubmuoreka [JOK
18 BEIIIECTBA 10 YPABHEHUSIM XUMHUYECKHUX

peakuuii

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

M. B. JIoMOHOCOB — y4Y€HBIN-

bubmuorexa [JOK

19 e . O6006mieHue
DHIHICIONEATCT. 700DHIEHHE H https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusl 3HaHUH
20 KonrtponsHas padora Nel mo reme bubnuoreka [IOK
«BeliecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctan
21 Bo3ayxa. Kucinopon — snemeHT u bubmorexa HOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ouznyeckue U XUMHUYECKHE CBONCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
poJa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 okcumgax
CriocoObl nostydeHus: KUCI0poia B
23 nabopaTopuu ¥ MPOMBIIIIIEHHOCTH bubmorexa LHOK
PATOPHITH TP ' https://m.edsoo.n/ff0d497a
[Ipumenenue kucnopoaa
[IpaxTuueckas pabora Ne 3 o Teme
24 «ITonyuenue u cobupanme KUCIopoia bubmmorexa [TOK
7 . P poad, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
TonnuBo (HedTh, Yroib U MeTaH).
25 3ar HSHGI-EI/IG(II;OS . a, CIIOCOOBI lro bubmmorexa [TOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
26 Bonopon — aneMeHT u npocroe bubnnorexka [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
7 dusndecKknue 1 XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
)3 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
79 [TpakTuyeckas padora Ne 4 o Teme bubnuoreka [IOK

«[lony4yenne u coOupanue BOAOPOA,

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
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W3YyYEHHUE ETO CBOMCTB)

30 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
31 IlonsTHE O KHCIIOTaX U COJIIX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
1 KomuuectBo BemecTBa. Mob. bubmuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
13 MonsipHbiii 00bEM ra3oB. 3aKOH bubnnoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruuciaenus o0béMa, KOJIMYeCTBa
34 BEIIIECTBA ra3a I10 ero U3BECTHOM bubmmorera [JOK
0 MY https:/m.edsoo.ru/ff0d55a0
KOJMYECTBY BEIIECTBA MU 00BEMY
Boraucnenns 00EMOB Ta30B 110
35 ABHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorera [JOK
ypas DEAKHHH 1 hitps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
36 du3nyecKre 1 XMMUYECKHe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbieHHbie
38 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas bubmorexa [TOK
o PACTBOPEL. https://m.eds0o.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
39 «IIpuroroBiieHrE PaCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
40 KonTponbnas padora No2 mo teme bubnmoreka [JOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KaccupUKaIs,

bubmuorexa [JOK

41
HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
42 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmmorexa [OK
’ P https://m.edsoo.ru/f0d664e
OKCHUJIOB
43 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [losnydyeHne u XUMHYECKUE CBOWCTBA bubnnorexka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [Tonyyenue u XMuMHUUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIaTypa,
47 CHOCOéBI;) o )eHI/ISI XI/IMI/I‘IZSKI/I@ bubmmorexa [OK
N YACHI, https:/m.edsoo.ru/00ad9474
CBOMCTBa
43 Conu (cpemnue): crnocoObl MOTyYeHUs, bubnuoteka [JOK
XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00ad9474
IIpakTruyeckas pabora Ne 6. Pemenue
49 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN)
bu6mmoreka [JOK
50 O0600111eHrEe U cucTeMaTU3alus 3HaHUH
HICHHE H CHCTEMATHSAMIT SHArH https://m.edsoo.ru/00ad9cb2
KonrtponsHas pabora Ne3 o reme
51 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmmorexa LIOK
o p https://m.edsoo.ru/00ad9e1la
COEIMHEHU I
52 ['enernueckas cBsI3bp MEKy KilacCamu bubnmoreka [JOK
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HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/00ad9a50

[lepBbie NOMBITKU KJIaCCU(PUKATUU

53 XUMHUYECKHX 3JIeMEHTOB. IloHsaTHe o bubmorexa LHOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
54 [Tepuoauueckas cucteMa XUMHUYECKUX bu6mmoreka [IOK
anemenToB . 1. Menneneena. https://m.edsoo.ru/00ada52c
MIEPUO/IbI, TPYIIIIBI, TOATPYTIIIHIL.
55 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexka [JOK
siaep. M3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
56 aTOMOB »JeMeHTOB Ilepronmueckoit bubnmorera [TOK
P https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
57 aToMOB 3J1eMeHTOB Ilepuogudaeckoit bubmorexa LIOK
p https://m.edsoo.ru/00adabbc
cuctemsl /. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
53 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguueckoro 3akoHa s
59 pa3BUTHA HAayKu U npakTuku. 1. 1. bubnuoreka [IOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
TpaKIaHUH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexka [JOK
60
XHMHUYECKHUX BJIEMECHTOB https://m.edsoo.ru/00adaab8
bubanoreka [JOK
61 HNonnas xumMudeckas CBsI3b 1

https://m.edsoo.ru/00adac34
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2 KoBaneHnTHast nonsipHasi ¥ HEMOJSIpHAs | bubmuoreka [IOK
XAMUYECKas CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
63 M 1
eTaJNINYeCcKasi XUMHUUECKasi CBS3b hitps://m.cdsoo.ru/00adaab
64 KonrtponsHas pabora Ne4 o reme | bubnuoreka [IOK
«CtpoeHue aroma. XUMUYECKast CBSI3b https://m.edsoo.ru/00adb486
bubmuoreka [JOK
1
65 Crenenp, oxncnenms https://m.edsoo.ru/00adae28
66 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC | bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
67 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE | bubnnorexa [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
68 O 1
KHCTTHTCII 1 BOCCTAROBHTEH https://m.eds00.ru/00adb076
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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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
peaxkLyii 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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XUMHYCCKOI'0 paBHOBECCHUS

[TonsiTHE O XUMUYECKOM PAaBHOBECHHU.
@DakTOpPBI, BIUAIOIINE HA CKOPOCTh

bu6mmoreka [IOK

3HAHUHI

9
XHMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
10 OKHCIUTEIBHO-BOCCTAaHOBUTEIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
11 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnnorexka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTUYECKON
12 nccoruarmi. CUibHbIE U ciaa0dble bubnmnorexa [IOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIIEKTPOJTUTHI
13 Hounrie ypaBHEHUS peakIuil Eubmorexa ITOK
P pead hitps://m.eds00.ru/00add448
14 HNoHHbIe ypaBHEHUS PEAKIIUN bubmmorexa LHOK
P pead hitps://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
15 OCHOBAHHUI B CBETE IIPEACTABICHUI bubmmorexa LHOK
peA hitps://m.eds00.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
16 [IPEICTABIEHUNA 00 bubnnorexa LIOK
e 5 https://m.edsoo.ru/00add8b2
AIEKTPOIUTHICCKON JTUCCOITUAITTT
17 ITonsgarue o ruaponnse coiaei bubmnorexa LIOK
Ap https://m.eds00.ru/00add9d4
18 IMTonsgaTue o ruaponnse coiei bubmnorexa LIOK
AP hitps://m.eds0o.ru/00add9d4
19 O060011eH1Ee U cUCTeMaTU3alus bubnmoreka [JOK

https://m.edsoo.ru/00addd12
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[IpaxTuueckast padora Ne 1.

20 «Pemenne sKkcrnepuMeHTaIbHbIX bubmorexa [IOK
P https://m.edsoo.ru/00addbfa
3a/1a4»
KonTtponbHast padora Ne2 o reme
21 «DIIEKTPOIUTHYECKAS JUCCOLMALHS buGnnorexa LIOK
P i https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO01mas xapakTepuCcTHKa raJOreHOB.
22 XUMHYECKUE CBOMCTBA HA PUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CossiHast KUCIOTA,
P P N bubmuoreka [JOK
23 XUMUYECKHE CBOWMCTBA, MOJIYYEHUE,
https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
24 «ITonmyuenue COJIIHON KUCIIOTHI bubmmorexa [OK
yi B . ’ https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBOMCTBY»
Brruucnenust mo ypaBHEHUSIM
25 XUMHAYECKUX PEaKIUN, €CIIM OOUH U3 bubmmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
26 OO0m1as XxapakTepucTHUKa JIEMEHTOB bubnunoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.
7 Haxoxnenue cepol v €€ coeAMHEHU N bubnmoreka [JOK
B IIpUpoJie. XUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepol
73 CepoBoaopoji, CTpOEHHUE, bubnuotexa [JOK
¢u3nueckrue 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
29 Oxkcunpl cepol. CepHas KUCIIOTA, bubnnorexa [HOK

duznyeckne 1 XuMHUYecKre CBONCTBA,

https://m.edsoo.ru/00adea28
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IIPUMEHEHHUE

Xumuaeckue pEaKknuuy, JCxKaluc B
OCHOBC ITPOMBIIIJICHHOT'O criocoba
MOJIYYCHHA CGpHOfI KHCJIOTHI.

bu6mmoreka [IOK

30
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpeibl COETUHEHUSIMU
cepbl

31 Brruucnenue MaccoBoi 01U BBIXOJ1a bubmuoreka [JOK
HNPOIYKTa PeaKInu https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB

1 VA-rpynmnsl. A30T, paclipOCTpaHEHHE bubnnoreka [JOK
B IIpupojie, GpU3NYecKue u https://m.edsoo.ru/00adeeabd
XUMHYSCKHE CBOMCTBA
AMMHuak, ero ¢pusnueckue u

33 XHMUYECKHE CBOMCTBA, OIyYCHUE U bubmorexa [JOK

’ ya https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
34 «IlonydyeHne aMmMuaKka, M3y4eHHe ero bubmorera [JOK
YT 13V hitps:/m.eds0o.ru/00adf180
CBOMCTBY»

35 A3oTHas KucnoTa, e€ Gusndeckue u bubmmoreka [JOK
XUMHYSCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosnb30BaHuE HUTPATOB U COJIEU
aMMOHHUS B KAUECTBE MUHEPAIbHBIX

36 o0peHnii. XMMHUYECKOe bubmotexa [TOK
YAOOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCAUHCHUSIMH a30Ta

37 ®Dochop. Okcun dhocdopa (V) u bubnmoreka [JOK

docdopnas kucnora, pusndeckue u

https://m.edsoo.ru/00adf68a
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XUMHUYCCKUC CBOfICTBa, MMOJIYYCHUC

Hcnonb3oBanue pocdaros B
KaueCTBE MHHEPAIBHBIX yI0OpEHUH.

bu6mmoreka [IOK

38 3arpsi3HEeHUE IPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacupocTpaHeHUE B
39 npnpzz[e, gne,nrt){e(:l(ll)/le Y XMMHYECKUE bubmorexa HOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcunsl yriaepoaa, ux Gpusndeckue u
40 XHUMHYECKHE CBOMCTBA. bu6mmoreka [IOK
Dkonoruyeckue npoOIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriaepoaa (IV)
41 YromnbHas KUciIoTa U €€ Cou bubmmorexa [TOK
https://m.edsoo.ru/00ac006¢
[TpakTuyeckas padora Ne 4 o Teme
42 "ITosrydeHne yrieKucioro rasa. bubnuorexa [IOK
KavecTBeHHast peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
43 OPraHUYECKHUX BEIIECTBAX KaK O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiiepoa
. bubmuotexa [JOK
4 Kpemnii 1 ero coeaHeHHs https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Pemenue
45 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuotexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»
46 KonTtponsHast padora Ne3 o reme bubnmorexa LHOK

https://m.edsoo.ru/00ae0e18
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«BaxHen1me HeMeTalIbl U UX
COEIMHEHU S

OO01mast XxapakTepuCTHKa XUMUIECKIX
AJIEMEHTOB — METaJIJIOB.
Meramunueckas CBsi3b U

bubmuorexa [JOK

47
METAJUIMYECKAsT KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. @u3nMvecKre CBOMCTBa
METaJIIOB
XUMHYECKUE CBOMCTBA METAJIOB.
. bubnuotexa [JOK
48 DNEKTPOXUMHUUECKUH psifl
. https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJJIOB
O61ue crnocoObl MOTyYeHUs
MetaiioB. CruiaBel. Beraucienus mo
. bubmorexa [JOK
49 YpaBHEHUSM XUMUYECKUX PEAKINT,
https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJECPIKHUT
puUMecH
bu6mmoreka [JOK
50 [TonsiTHE O KOPPO3UH METAIIIOB
https://m.edsoo.ru/00ael1278
51 Illemounbie MeTamabl. OKCUABI U bubmuorexa [JOK
TUAPOKCHUIBI HATPUS U KaJusl. https://m.edsoo.ru/00ae14b2
57 [IlenouHO3eMeTbHBIE METAIIBI — bubmuoreka [JOK
KaJbIIUA U MarHui https://m.edsoo.ru/00ael5e8
. bubmuorexa [JOK
53 Baxneime coenuHeEHNS KaJIbIUI
https://m.edsoo.ru/00ael15e8
54 O06o01IeHre U cucTeMaTU3alus
3HAHUU
55 JKEcTkOCTh BOABI U CITIOCOOKI €& bubmuotexa [JOK

yCTpaHEeHUs

https://m.edsoo.ru/00ae1 886
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[IpakTuueckas padora Ne 6 o reme

bubmuorexa [JOK

36 "XeCTKOCTB”BOHH 1 METOMRT https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
57 N —— bubmunorexa [JOK
https://m.edsoo.ru/00aelc64
53 AmdoTepHbIe CBOICTBA OKCHA U bubmumoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
59 Keeso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
60 OKcubl, THAPOKCUIBI U COJIM JKeJe3a bubnnoreka [JOK
(IT) n xene3a (I1I) https://m.edsoo.ru/00ae35e6
61 O000I11IeHNE U CUCTEMATU3AIUS
3HaAHUU
[IpakTuueckas pabora Ne 7. Pemenue
2 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuorexa [JOK
«Baxnenmme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJIUH U3
peareHToB JIaH B U30BITKE WK bubnnorexa [JOK
63
COAEPKUT IpUMeECH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOMH /101U BbIXOJa MPOAYKTa
peakuuu
64 O00011eHNE U CUCTEMATU3AIMS
3HaAHUU
Kontponbnas padota Ne4 o teme
65 «Baxnenme MeTaJlIbl U UX

COCOAUHECHUA»
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66 BemectBa u matepuansl B | bubnmoreka [JOK
[IOBCEIHEBHOM KU3HU YeIOBEKa https://m.edsoo.ru/00ae3£50
67 XUMHUYECKOE 3arpsiI3HEHUE | bubnnoreka HOK
OKPYKaroILE Cpebl https://m.edsoo.ru/00ae4270
68 Pons xumuu B permieHnun | bubnmoreka [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'adbpuensu 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»

METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

POII https://resh.edu.ru/subject/29/

IHOK https://educont.ru/

MognuncaHo undposon

Ma Ka pOB |/| ropb nognucbto: MakapoB Nropb
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