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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (¢eaepaibHOil pabdodeil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCIUTAHUS U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU y4eOHOrO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJIepIKaHusl, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 CoJIepKaHHUsI.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHUS TI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH 1 (QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK M B IPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  NEJaroru4ecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TMOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKUe 1eJd, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTH4YecKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKpY’KaloIllEro MHUpA, HCIOJIb3Ysl 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJ1IeCO00pa3HOro TOBEAEHUSI B OBITY W TPYNOBOW JAESITEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaK s

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema xumudeckux snemeHtoB [[. . MenneneeBa. CTpoeHue aTtoMOB.
3aKOHOMEPHOCTM B HM3MEHECHHHM CBOMCTB XHMMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kajvs, KalblUs U UX
COEJIMHEHUI B COOTBETCTBUU C MOJIOAKEHUEM DJIEMEHTOB B [leproauueckoi CUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTAIIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT TUIA KPUCTAIIMYECKON PEIIETKN U BUJA XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHUX BEIIECTB. XHMMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTraHUYECKUX COCJMHEHUMN, FTEHETUYECKAasl CBSI3b HEOPraHWUECKUX BEIIECTB.

Knaccudukanys XUMUYECKUX peaKIuil M0 pa3IMUYHbIM MpHU3HAKaM (110 YKUCIY M COCTaBY YYaCTBYIOIIMX B PEaKIIMHU
BEIIIECTB, MO TEIUIOBOMY 3(P(HEKTy, 10 U3MEHEHHUIO CTEIIEHEH OKHCICHHS] XUMUUYECKUX JJIEMEHTOB, MO O0OPaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). IK30- U SHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHECHUSI.

[TonsiTue O cKOpOCTHM XMMHUYeCKoW peakiuu. [loHsTHE 00 OOpaTUMBIX M HEOOpPATUMBIX XUMHYECKUX PEaKIHIX.
[ToHsiTHE O TOMOTEHHBIX M TE€TEPOreHHBIX peakuusax. [lonatue o karanuze. [loHsATHE O XMMHYECKOM pPaBHOBECHUH.
DaKTOpbl, BIUAIONIME HA CKOPOCTh XUMHUYECKON PEaKIuu U MOJOKEHUE XUMUUECKOT0 PaBHOBECHSI.

OKHUCIHTEIFHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, DJICKTPOHHBIM OallaHC OKHUCIWUTEIHbHO-BOCCTAHOBUTEIBLHON PEaKIIUu.
CocTaBieHHe ypaBHEHUM OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMA C HCIOJIb30BAaHUEM METOAA DICKTPOHHOTO
Oaianca.

Teopusi 3AEKTPOJUTUYECKON TUCCOLMAIMUA. IJIEKTPOJUTHI M HEIJIEKTPoJuThl. KaThoHBl, aHMOHBL. MexaHu3M
JTUCCOITMAIIMKA BEIIECTB C Pa3IMYHBIMA BHJIAMH XUMHUYECKOH cBs3u. CrerneHp aucconanu. CuIbHBIE U Cla0bIe
BJIEKTPOJIUTHL.

Peakiimu monHoro oOmeHa. YcClIOBHS TPOTEKAHUS PEaKIMM MOHHOTO OOMEHa, MOJIHBIE W COKpaIléHHbIE HOHHBIC
ypaBHeHUs peakiuid. CBOWCTBAa KHCJIOT, OCHOBAaHUW M COJIeM B CBETE TMIPEJACTABICHUM 00 DJICKTPOJIUTHYECKOM
nucconnanu. KayecTBeHHbIE peakliuyi Ha UOHBIL. [IoHATHE O TMAPOIN3E COEN.

Xumuueckuit IKCnepumenm:



O3HAKOMJIEHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METaUIOB M HEMETAJJIOB
(rpaduta u anmMasa), CIOKHBIX BEILECTB (XJIOpUa HATpUs), UCCIEIOBAaHNE 3aBUCUMOCTU CKOPOCTHU XUMHUYECKON peaKkIuu
OT BO3JIEUCTBUS pa3indHbIX (PaKTOPOB, UCCIEAOBAHUE DIEKTPONPOBOAHOCTHA PACTBOPOB BEIIECTB, IPOLECCA TUCCOIHAIITU
KHCJIOT, IIeJIoYed U coieil (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO MATEPUAIOB), NMPOBEICHUE OIBITOB, WIUTIOCTPUPYIOMIMX
MPU3HAKKU MPOTEKAaHMs peakuii HOHHOro oOMeHa (00pa3oBaHME OCAJKa, BbIJEIECHHE Ta3a, 00pa30BaHUE BObI), OMBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuil (FrOpeHue, peakiuu  pa3ioKeHHUs,
COCIMHEHHUS), PAcClo3HABaHWE HEOPraHWYECKHX BEIIECTB C TMOMOIIbI0 KAueCTBEHHBIX pEakUWid Ha HOHBI, pelIeHue
HKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertansbl U MX coeIMHEHUA

OO6mast xapakTepucTHKa rasoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue
U (U3MYECKUEe CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMUYECKHME CBOMCTBA Ha MpHUMEpPE Xjopa (B3auMOCHCTBUE C
MeTalJlaM{, HeMeTajulamMH, Iienouamu). XiopoBoaopoa. ColisHas KHUCIOTa, XWMUYECKHE CBOWMCTBA, TMOJy4YEHUE,
npuMeHeHue. JleiicTBue XJopa M XJOPOBOJIOPOJAa Ha OPraHMW3M 4YeloBeKa. BaxHellue XJIOpUIbl U UX HAXOXKICHHE B
IpUPOE.

O6mass xapakrepuctuka siemMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHMS aTOMOB, XapaKTepHbIE CTENEHU
okucienus. CTpoeHue u (pu3myecKkue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJNIOTPONHBIE MOAU(PUKALINH
KHACTIOpo/a W cepbl. XUMHUYECKHe cBoWcTBa cepbl. CepoBOOpOA, CTpoeHHe, (U3NYECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcubl cepbl Kak MpeJCTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucIoTa, (U3MYECKUE U XUMUYECKHUEe CBOMCTBa (00mue
KaK MpeJCTaBUTEN Kiacca KUCJIOT M crenuduueckue). XuMUYECKUE PEAKIUH, JIeKAIIhe B OCHOBE MPOMBINIJIEHHOTO
crioco0a MmoxydeHus: cepHOi KUCIOTHL. [Ipumenenue cepHoit kucmoTsl. Colli CEpHON KUCIOTHI, KAUECTBEHHAs] peakius Ha
cynbdar-uoH. Haxoxmenue cepbl u e€ COEAMHEHUN B MPHUPOAC. XUMUYECKOE 3arpsA3HEHHUE OKPYXKAIOMIEH Cpesbl
COEIMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHIE BO3TyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALCHHS.

O6mast xapaktepuctuka odmeMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE CTENCHU
OKHUCIJIEHMs. A30T, paclpoCTpaHEHHE B NPUPOAE, PU3NUECKHE U XMMHYECKHe cBoiicTBa. KpyroBopor azora B mpupoze.
AMMuak, ero (Qu3NYecKne W XUMHUYECKHE CBOMCTBA, MoiydeHne W mpumeHeHue. Conmm aMMOHUA, WX (Pu3ndeckue u
XUMUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHasi peakius Ha MOHbI aMMOHUSA. A30THasi KUCJIOTa, €€ MOJIydeHHE,
du3nUeckue U XMMHUYECKUE CBOMCTBa (OOIIME Kak MpeNCTaBUTENs Kiacca KUCIOT u crneruduueckue). McnonbzoBanue



HUTPATOB U COJIE aMMOHHUS B Kay€CTBE MUHEPAIbHBIX yAOOpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKpPYXKaIoIIeH cpebl
COCIMHEHUAMM a30Ta (KUCJIOTHBIC MJOXKJIM, 3arps3HEeHHE BO31yXa, MOYBbI U BOJ0EMOB). Docdop, amioTpomnHbie
Moaudpukanuu dhochopa, puznueckue u xumuueckue cpoiictBa. Oxcun gpocdopa (V) u pochopnas kucnora, husndeckue
1 XUMUYECKHE CBOMCTBa, mojyueHue. Mcnonas3oBanue pocdaToB B kKauecTBE MUHEPATbHBIX yI00pPEHUH.

O6mass xapaktepuctuka 3JeMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHBIE CTENECHU
OKHUCJIEHUS. YTJIEPO/, aNIOTPOIHbIE MOAU(DUKAIINK, PACTIPOCTPAHEHUE B NIPUPOJE, GU3NUECKUE U XUMUYECKHE CBOMCTBA.
Ancopbuus. KpyroBopot yrieposa B npupoje. Okcuabl yriepoaa, ux Gu3ndeckue 1 XMMUIECKHUe CBOMCTBA, ICHCTBUE HA
’KMBBIC OPraHU3Mbl, TOJYYCHHE M IPHUMEHEHHE. DKOJOrMYeCKHe MPOoOJIeMbl, CBA3aHHBIC ¢ OKcuaoM yriaepoaa (1V),
TUNoTe3a rio00aJbHOTO MOTEIUICHUS! KJIMMaTa, MapHUKOBBIM 3P (deKT. YroibHas KUCIOTa U €€ coyii, uX (puznueckue u
XUMUYECKHE CBOWMCTBA, TMOJydeHHE M TpuMeHeHue. KadecTBeHHas peakius Ha KapOoHar-uoHbL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIJIEHHOCTH U CETHCKOM XO3SIHCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAWHEHUSX yriepoja (MeTaH, 3TaH, ITHIICH,
alEeTUJIEH, ATaHOJ, TJIWLEPUH, YKCYCHas KuciioTa). [IpupoaHbIE MCTOYHUKH YTIEBOAOPOAOB (yroib, IPUPOIAHBINA Ta3,
He(Th), MPOAYKTHI UX MepepaboTku (OEH3UH), UX POJb B OBITY U MPOMBINIIEHHOCTH. [loHATHE 0 OMOTOTHYECKH Ba)KHBIX
BEIIECTBAX: XUpaX, Oenkax, yrieBojax — W HMX pOJIM B KM3HHU 4eloBeka. MarepuaiabHOE €IMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemnuii, ero ¢pusznueckrue U XMMHYECKUE CBOMCTBA, MOy4eHHe U puMeHeHue. CoeTMHEeHNs] KPEeMHHUSI B IPUPOJIE.
O6mme mpencraBnenus o0 okcune kpemaus (V) m kpemHueBoit kucimote. CHIMKAThl, UX HCIOJB30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHelre cTpouTeIbHbIE MaTepuaibl: KEpaMHKa, CTEKII0, IIEMEHT, O€TOH, kene300eToH. [IpobieMbl
0€30MacHOr0 MCIOIb30BaHUS CTPOUTEILHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuit IKCnepumenm:

H3y4deHne 00pas3IioB HEOPTaHWUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI, TPOBEICHNE KAUeCTBEHHBIX PEaKInii Ha
XJIOPHUI-MOHBI U HAOJIOJICHUE MPU3HAKOB MX MPOTEKAHMS, OMBITHI, OTpakaroniue (U3MUeCKHe U XMMHUYECKHE CBOMCTBA
rajoreHoB M MX COEAUMHEHUM (BO3MOKHO HCMOJb30BaHUE BUJIEOMATEPHAIIOB), O3HAKOMJIEHHWE C OOpaslaMu XJIOPHIOB
(rajoreHuI0B), 03HAKOMJICHHE C OOpasliaMu Cepbl M € COeqWHEHUSIMH (BO3MOXXHO HCIOJIB30BAHKE BHICOMATEPHAIIOB),
HaOIOICHUE Tmporiecca OOYTJIMBaHUS caxapa IOJ JICWCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, H3ydYeHHUE
XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOW KHUCIOTHI, MPOBEACHHUE KAuECTBEHHOM peakuuh Ha CcylbdaT-uoH U



HaOJI0JICHNE TIpU3HaKa €€ MpOTeKaHUsl, O3HAKOMJICHHE ¢ (U3MYECKUMH CBOMCTBaAMHU a3oTa, ¢ochopa U UX COCAMHEHUU
(BO3MO>KHO MCIOJIb30BaHUE BUICOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCPOpPHBIX YI0OpEeHH, MOTyYeHUE, COOUpaHue,
pacrio3HaBaHUE M W3yYCHHE CBOMCTB aMMHUaKa, MPOBEJCHUE KAYECTBEHHBIX PEAKIMM HA MOH aMMOHUA U (ocdaT-uoH U
M3YUYEHUE TMPU3HAKOB UX MPOTEKAHUsI, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
WCIIOJb30BaHUE BHUJEOMATEPUATIOB), HM3yYCHUE MOJCNICH KpUCTAUIMYECKUX pPemIEToK anmasa, rpadura, QyiuiepeHa,
03HAKOMJICHHE C MPOIECCOM aacopOIMK PaCTBOPEHHBIX BEIIECTB AaKTMBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOTA3a,
noJiydeHue, coorpanue, pacro3HaBaHUE U U3YyUYCHHE CBOMCTB YIIIEKUCIOTO Tra3a, MPOBEJeHNE KaueCTBEHHBIX PEaKIuii Ha
KapOOHAT W CHUJIMKAT-UOHBI U M3YYCHUE TMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHHE C TMPOIYKIMEH CHIMKATHOU
MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BaxkHeHne HeMeTauIbl U KX COCTMHEHUS.

MeTajbl 1 UX COeAMHEHUS

OO6m1ast XapakTepUCTUKA XUMHYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMM WX ToyiokeHusi B llepuommnueckoit
cucreme xuMuueckux snemeHToB JI. 1. MenneneeBa u ctpoerusi atoMoB. CTpoeHue MeTauioB. MeTanindeckas CBs3b U
METAJUIMYECKasi KpUCTAJUIMYecKas pPEHIeTka. OJIEKTPOXUMHUYECKUN psii  HampsDKEHUM MeTauioB. DuU3MUYECKue U
XUMHUYECKHEe CBOMCTBa MeTayuioB. OOIIMe crocoObl mojaydyeHus MeTauioB. [loHSATHE O KOppO3WHM METAIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Kopposuu. CruiaBel (CTajib, YyT'yH, AIOPATIOMHHHM, OpOH3a) W WX NPUMEHEHHE B OBITY U
MPOMBIIIIIIEHHOCTH.

[llenounbie MeTaiuibl: TToJoxkeHue B [lepuoanyeckon cucreme xumuieckux simemenToB Jl. . Menaeneesa, ctpoenue
X aTOMOB, HaxoXkjeHue B mpupone. dusznueckre M XUMUUYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUABl U
TUJIPOKCHUIBI HATPUS U Kanud. [[puMeHeHre 1MeI0UYHBIX METAVIOB M UX COSJITMHECHUMN.

[[lenoyHO3eMENBHBIE METAJIBI MATHUW W KaJbLHMI: TTOJIO)KEHUE B [Ilepnonyeckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOCHHE HX aTOMOB, HaxXOXJA€HHE B mpupoje. PU3NYECKMEe W XMMHUYECKHE CBOMCTBA MAarHus U
Kanblys. BaxkHelie coeIMHeHUs Kaablius (OKCHI, TUAPOKCHUI, COu). JKECTKOCTh BOABI M CITIOCOOBI €€ yCTpaHEHUS.

AnroMuHMH: nojioxkeHue B Ilepuoamdeckoit cucteme xuMmudeckux anemeHtoB Jl. . MenpaeneeBa, CTpoeHue atoma,
HaxoXXJIeHUE B pupoje. Pu3nyeckre 1 XUMHUCCKHUE CBOMCTBA alFOMUHMS. AM(OTEpHBIC CBOMCTBA OKCHIA U THIPOKCH/IA
AJTFIOMUHMS.



Keneso: nmonoxenune B [lepnogmueckorn cucreme xumuueckux sneMeHToB JI. M. MenneneeBa, cTpoeHue aroma,
HaxoXJeHue B mpupoje. Ousnmyeckne U XUMUUECKUE CBOMCTBaA kene3a. Okcuabl, TUApoKcuabl U conu xenesa () u
xenesa (ll), ux cocras, cBoiicTBa U MOTyYCHHUE.

Xumuueckuit IKCnepumenHm:

03HAKOMJICHHE C 00pa3llaMu METAIOB U CIUIABOB, UX (PU3MUYECKUMH CBOMCTBAMHU, U3yUCHHUE PE3YyJbTaTOB KOPPO3UU
METaJIoB (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEHUCTBHS OKCHAA KaJbIlUs U HATPUS C
BOJIOM (BO3MOKHO MCIOJIb30BAHHE BUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOIECCa TOPEHUS JKelle3a
B KHUCJIOpoJe (BO3MOXKHO HCIIOJIb30BaHUE BUIECOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HA WOHBI:
MarHus, Kajblius, aqroMuHus, nuHka, skeneza (lI) u xemeza (Il1), menu (Il), HaGmioneHue u omnucaHue MPOIECCOB
OKpaIlIMBaHUs IJIAMCHU MOHAMU HATPHS, KIS U KaJIbIUs (BO3MOXKHO MCIIOIh30BaHUE BUACOMATEPHUAIIOB), UCCIICI0BAHUE
aM(OTEPHBIX CBOWCTB THJIPOKCHIA QIIOMUHHUS W THUAPOKCHJA IMHKA, PEHICHUE DKCIICPUMCHTAJIBHBIX 3a7ad 10 TEeMe
«Baxkueiime MeTamibl U UX COCTUHCHUS».

XuMHA U OKPYXKAKIIAA Cpeaa

BemecTBa 1 Marepuanbl B TMOBCEIHEBHOM JKM3HU 4esoBeKa. be3onacHoe MCMoab30BaHUE BEIICCTB U XMMHUYECKUX
peakiuii B ObITy. [lepBas momMoIb Mpu XUMUYECKUX 0KOTaX M OTPABIICHHUSX.

XUMHUYECKOE 3arps3HEHNE OKpYXKarole cpenpl (mpeaesibHas JomycTuMasi KOHIeHTpalus BemecTs, gaiee — [1J1K).
Poibp XxuMuu B penieHun 3KOJIOTMIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

H3y4eHHue 00pa3lioB MaTEPHAIIOB (CTEKJIO, CIUIaBbl METAIIOB, IMTOJIMMEPHBIC MAaTEPHAIIBI).

Mexcnpeomemmunie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€H MPU U3YYCHHH XMMUU B 9 Kilacce OCYIIECTBISETCS Yepe3 HUCIOIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK M TOHSATUN, SBJISIONUXCS CUCTEMHBIMH [JISl OTICIBHBIX TMPEIMETOB
€CTECTBEHHO--HAyYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAy4YHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAJN3, CHHTE3, KilaccuduKaus,
MEePUOINIHOCTh, HAOIIOICHNE, IKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJCIb, SIBICHHE, MapHUKOBBIN 3(DQeExKT,
TEXHOJIOTHUS, MATEPHAIIBI.



®uznka: maTepus, aToM, 3JIEKTPOH, MPOTOH, HEWUTPOH, WMOH, HYKJIHJ, H30TOMbI, PaJHMOAKTHUBHOCTb, MOJEKYJa,
ANEKTPUUECKUI 3apsijl, IPOBOJHUKH, IOJYIPOBOJHUKH, AUJIEKTPUKH, (POTOAIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHoOe
COCTOSIHME BEILECTBa, Tra3, PacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas pEHETKa, CIUIaBbl, (PU3MYECKHE BEIMYUHBI,
€AMHUIIBI U3MEPEHHSI, KOCMUYECKOE MMPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢otocunres, abIxaHue, Ouocdepa, 5sKOcHUCTEMa, MHUHEpAIbHbIE YIOOPEHHUS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHThI, MUTATEJIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOAbI, MOJE3HBIE HCKOIMAEMbIE, TOIUIMBO, BOJHbBIC

PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI ITIO XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC PE3yIbTaThl OCBOSHUS MPOTPAMMbI OCHOBHOTO OOIIEro 0Opa3oBaHMs JOCTUTAIOTCS B XOJI¢ OOydeHUS
XUMUU B €IWHCTBE Yy4yeOHONW W BOCHHMTATEIBLHOW IEATEILHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMH POCCUHUCKUMU
COITMOKYJIbTYPHBIMU UM JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, TMPUHATBIMH B OOIIECTBE MpaBWIAMH H HOpPMaMU
MOBEJICHUS M CTIOCOOCTBYIOT MpoIieccaM CaMOITO3HAHMS, CAMOPA3BUTHUS U COIHMATM3AINH 00 YyJIaIOIIUXCA.

JIMYHOCTHBIC PE3YIAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOICTBOBATHCS CHUCTEMOW ITO3UTHBHBIX
IIEHHOCTHBIX OPUEHTAIIMM M PacUIMPEHUE OMbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYEeCKOro BOCIMTAHMS .

IIECHHOCTHOT'O OTHOIIIECHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAyYHOMY HACIEIHIO, TIOHUMaHUSI
3HAYCHHUS] XMMHYECKON HAyKH B JKU3HU COBPEMEHHOIO OOIIEeCcTBa, CIIOCOOHOCTH BIIAJICTh JOCTOBEPHOW HMH(pOpMaIuei o
MEePEIOBBIX JOCTUKEHUSAX U OTKPBHITUSX MUPOBON M OT€UECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPONCTBE MHUpaA U OOIIIECTBA;

2)rpa;xaaHCcKOro BOCIIUTAHUS :

MPEJICTABICHUS O COLMAIBHBIX HOPMaxX M MPaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE, KOMMYHHKATUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-UCCIE0BATEILCKOM, TBOPUECKOW M APYTUX BHUAAX JCATEIBHOCTH,



TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESATETbHOCTH TMPHU BBINOJHEHUH YYEOHBIX, IMO3HABAaTENbHBIX 3aj]1ad,
BBITIOJITHEHUM XUMHUYECKUX JKCIEPUMEHTOB, CO3/laHMM YYEOHBIX MPOEKTOB, CTPEMJEHUS K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIIM B TpOLIecCe ITOM y4eOHOM NeSTeIbHOCTU, TOTOBHOCTH OILIEHUBATh CBOE IMOBEJCHHE U MOCTYIKH CBOMX
TOBApUIIEH C TO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCJIEICTBUHN MOCTYIKOB;

3)EeHHOCTH HAYYHOI' 0 MO3HAHMS

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE U XHWMHUYECKOW pEaKIMh, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIONINE OCHOBY JJIsi MIOHUMAHUSI CYIITHOCTH HAyYHOW KapTHUHBI MUpPa, NPEACTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AUMOCBS3SIX YEJIOBEKAa C MPHUPOJHON CpPeloi, O POJIM XUMUHU B
MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HATIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUU MO XUMHH, HECOOXOAUMBIC JIJIsI OOBSICHEHUS
HaOJII0JJaeMBIX TPOIECCOB U SIBIICHUM, MO3HABAaTEIbHON, MH()OPMAIIMOHHOW W YHUTATEILCKOW KYJIbTYpPbl, B TOM YHCJIE
HABBIKOB CaMOCTOSITEILHON paboThl ¢ Yy4eOHBIMU TEKCTaMHU, CIPABOYHOW JUTEPATYpPOM, MOCTYMHBIMU TEXHUYECKUMU
cpelncTBaMu MHPOPMAIITMOHHBIX TEXHOIOTU;

UHTEpeC K OOYYeHUI0 U TO3HAHWIO, JH0003HATENBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
NPOEKTHOW M HCCIEA0BATENbCKOM JEesATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOydYeHUs B
JIaJIbHEUIIIEM

4)(popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHME I[EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3
KU3HU, OCO3HAHWE TOCJIEICTBUN M HEMPHUSATHE BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEO0OXOIMMOCTH COOJIIOICHHS TIPAaBHII O€30MAaCHOCTH MPU OOpAIEeHNH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U pPEaIbHOU
KU3HMU;

5)Tpya0BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHYECKOMY H3Y4YEHHUIO MPOQeccHuil W Tpyaa pa3iIudHOro poja, YBaXKEHUE K TPYAy U pe3ylbTaram
TPYJIOBOM JAESTEILHOCTH, B TOM YHKCIE€ Ha OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUU MO XUMHH, OCO3HAHHBIM BHIOOP
WHIUBUIYATbHON TPACKTOPHH TPOJOJDKEHUS 00pa3oBaHUsl ¢ YYETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMUMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCTENTHOW MPOPECCHOHAIBHON MEATeIbHOCTH M PAa3BUTHS HEOOXOIMMBIX
YMEHHUM, TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHOM CpEJIE;



6)3K0/10r14eCKOro BOCIUTAHHUS

AKOJIOTUUYECKH 11e71IeCO00pa3HOe OTHOIICHUE K IPUPOJIE KaK UICTOUYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS,
MMOHUMAaHHE IICHHOCTU 3JI0POBOr0 W 0Oe30MacHoro oOpa3za >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY U TMCUXWYECKOMY 370pOBbIO, OCO3HAHHME IIEHHOCTH COOJIIOZICHUS MpaBWJl O€30MacHOTO IMOBEICHUS TPHU
paboTe C BEIIECTBAMHU, a TAK)KE B CUTYaIMIX, YIPOXKAIOIINX 37]0POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTU TPUMEHSATHh 3HAHMS, IMOJyYaeMble NPU HU3YYEHUU XUMUH, [JIs1 pElIeHUs 3ajiad, CBSI3aHHBIX C
OKpY’Karoliel NPUPOTHOM CpPEHOW, HJis TOBBIIMICHUS YPOBHS SKOJIOTMYECKONW KYJIBTYpPhI, OCO3HAHUS TJIO0ATHLHOTO
XapaKTepa KOJIOTHYECKUX MPOOJIeM U MYTEeW UX pelIeHUs MOCPEJCTBOM METOJOB XUMHH, SKOJOTHUYECKOTO MBIILICHHUS,
YMEHUS PYKOBOJICTBOBATHCA UM B MTO3HABATEIHLHON, KOMMYHUKATUBHOMN M COILIMAILHOM TIPAKTHKE.

METANPEMETHBIE PE3YJIbTATBI

B coctaBe MetanpenMEeTHBIX Pe3yIbTaTOB BBICIISIIOT 3HAUUMbIC JJIs1 POPMHUPOBAHUSI MUPOBO33PEHUS OOIIEHAYIHBIC
NOHSATHUS (3aKOH, TEOPHSs, MPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYTOe.), KOTOPBIC UCIIOJIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpeJMETaX W TO3BOJSIOT HAa OCHOBE 3HAHMH M3 3THX NPEAMETOB (POPMHPOBATH
IpeACTaBICHUE O IIEJIOCTHOM HaydyHOW KapTHHE MHpa, M YHHBEpCaJbHbIe YydeOHBIC JEHCTBUA (TMO3HABATEIbHbBIC,
KOMMYHHMKATUBHBIC, PETYJIATHBHBIE), KOTOpble oOecrneunBaOT (GOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBIICHHUIO YICOHOU e TEIHHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJoruuyecKkue JelcTBUA:

YMEHHS MCIIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI TTPU OCBOCHUM 3HAHUMN: PACKPBIBATh CMbBICI XUMHYECKHX
MOHATUHN (BBIACIATh WX XapaKTEepHbIC MPU3HAKH, YCTaHABIWBATh B3aUMOCBSI3b C JAPYTMMH MOHSTHUSIMH), HCIIOIH30BaTh
MOHATHS JUISI OOBSCHEHHS OTICIbHBIX ()AaKTOB M SIBJCHUW, BBIOMpPATh OCHOBAHHMSA M KPHUTEPUH ISl KIACCHU(DHUKAIIUH
XUMHUYECKMX BEIIECTB M XUMHYECKMX pEaKIMi, yCTaHaBIMBaTh NMPUUYUHHO-CICICTBEHHBIE CBSI3M MEXIYy OObEKTaMu
W3y4YEHUs, CTPOUTH JIOTHYECKUE PACCYXJCHHUS (MHIYKTUBHBIC, JI€AYKTHUBHBIC, MO aHAJOTHUM), JeJlaThb BBIBOJBI U
3aKII0UCHUS;

YMEHHE TPUMEHSTh B MPOIIECCe MO3HAHUS MOHATHA (MIPEIMETHBIE U METalpeAMETHbIC), CHMBOJINYECKHE (3HAKOBBIC)
MOJICIN, HMCIOJb3yeMble B XHMHH, NMPEOOPA30BHIBATh IMHPOKO NMPUMEHSIEMbIC B XHMHH MOJICIIBHBIC TPEACTaBICHUS —
XUMHUYECKHM 3HaK (CHUMBOJ 3JIEeMEHTA), XUMHUUYecKas (opMmyia M ypaBHECHHE XHUMHUUYECKOW pPEaKIMu — IPH PEIICHUHU



y4eOHO-TI03HABATENbHBIX 33/1a4, C YYETOM ATUX MOJCIbHBIX MPEJCTABICHUN BBISIBIATH U XapaKTepU30BaTh CYIIECTBCHHBIC
MPU3HAKUA HU3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIUM, BBISIBISATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJICICTBEHHBIE CBSI3U U MMPOTUBOPEYUS B U3YUa€MBIX MPOIECCAX U SBIICHUSIX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

yYMEHHUE UCTIOJIb30BaTh MOCTABJICHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHUS, a TAK)KE B KaU€CTBE OCHOBBI JJIS
dbopMupoBaHuUs TUTIOTE3BI 110 TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYKICHUH;

npuoOpeTeHne OMbITa MO IUIAHUPOBAHUIO, OPTaHHU3alMM U TMPOBEJCHUIO YYCHUYECKUX JKCIICPUMEHTOB, YMEHUE
HaAOJII0JIaTh 32 XOJI0OM MPOIIECCa, CAMOCTOSATEILHO MTPOTHO3UPOBATH €r0 Pe3ybTar, (OpMYIUPOBATH 0OOOIIEHHS U BHIBOJIBI
1o pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIIEAOBaHUS, COCTABIATH OTYET O MPOIeIaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOUpATh, aHAIU3UPOBATh U UHTEPIPETUPOBATH HHGOPMALIUIO PA3TUYHBIX BUIAOB U (HOPM IpeACTaBICHUS,
MOJIy4aeMYI0 W3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAS JHUTEpaTypa XUMHUYECKOTO COJepkKaHHUs, CIPABOYHBIC
nocob6usi, pecypcol UHTEpHETA), KPUTUYECKH OLIEHUBATH IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHE MNPUMEHSTh PA3IMYHbIE METOJbI W 3alpoChl MPU MOUCKE U OTOOpe MHGOPMAIMUM M COOTBETCTBYIOIIHUX
JAHHBIX, HEOOXOIUMBIX JJIS BBIMOJIHEHUSI YUYEOHBIX M MO3HABATEIbHBIX 3aa4 ONPEACTIEHHOIO TUIIA, TPUOOPETEHNE OMBITA
B 00JacTM UCIHOJIb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM, OBJAJEHUE KYyJIbTYpOH aKTUBHOIO
UCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMpATh ONTUMAIbHYIO (OpPMY TMpeICTaBICHUS
nHGOPMAIINH U WUTIOCTPUPOBATH pEIIaeMble 3a/1a4l HECJIOKHBIMU CXeMaMu, JuarpaMMaMHu, ApyruMu popMaMu rpaduxu
1 UX KOMOMHAIASIMHU;

YMEHHUE HCTOJIb30BaTh U aHAIM3UPOBATH B MPOIIECCE YUEOHOM U MCCIIeN0BATEIBCKON ACATEIHHOCTH HH(POPMAIIUIO O
BIIMSIHUY TIPOMBIIIJIEHHOCTH, CETLCKOT0 X035UCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEH NPUPOIHON CPEbL.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ AUAIOTa U (MJIK) AUCKYCCHH) IO CYIIECTBY 00CYK/1aeMOM TeMBbI, (POpMYIHPOBATH
CBOM MPEJIOKEHUS] OTHOCUTEIILHO BBIMIOJHEHUS TPEAJIOKEHHOMN 3a/1a4H;

YMEHUSI MPEJICTABISTH MOJIYYEHHBIE PE3YJIbTAaThl O3HABATEIILHOM JIESITEIBHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX;
JIeNaTh MPE3CHTAIUI0 PE3YIbTATOB BBIMOJHEHUS XMUMHYECKOTO JKCIEPHUMEHTa (J1a00opaTOpHOTO OIbITa, JTA0OPAaTOPHOU
paboOTHI [0 UCCIEOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);



YMEHUSI Y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBHOM M HCCIEI0BATEIbCKOM
NEATeNIbHOCTU MPHU PEHICHUH BO3HHUKAIONIUX MPOOJIEeM Ha OCHOBE Y4E€Ta OOIIMX HMHTEPECOB W COTJIACOBAHMS TMO3UIUN
(oOcyxaeHus, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMbI», KOOPJUHAIINS COBMECTHBIX IEUCTBUM, ONMpeAciCHUE KPUTEPUECB
10 OIICHKE Ka4eCTBa BBIMOJIHEHHON pabOThHI U IpyTHe).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YyUeOHbIEe 1elCTBUS:

YMEHUE CaMOCTOSITEILHO OMPENENATh IEIU JeSATeIbHOCTU, TUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJUPOBATH U MPHU
HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICSATEIBLHOCTh, BRIOUpATh Hanboiiee A3 (PeKTUBHBIE CIIOCOOBI PEIICHHS YIEOHBIX U
MO3HABATENIBLHBIX 3a/1a4, CAMOCTOATENIbHO COCTaBIIATh WJIM KOPPEKTUPOBATh MPEJIOKEHHBIA aJrOpUTM JEUCTBUN TIPU
BBITIOJIHCHUY 3aJaHUM ¢ YIETOM TOJIYYEHUS HOBBIX 3HAHUN 00 M3yuaeMbIX 00BEKTaxX — BEIIECTBAX U PEAKIIUSIX, OLICHUBATH
COOTBETCTBHUE TIOJIYYEHHOTO pe3ysbTaTa 3asBICHHOM I11eJM, YMEHHE HCIIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI,
npejyiaraéMbi€ B yCJIOBUU 3aJJaHUIA.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 110 OCBOCHHUIO 0053aTEIbHOTO COJEpKaHUs, YCTAHOBJICHHOTO JaHHOM
dbenepanpHO pabouel MporpamMMol, BBIACISAIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHHS U CIOCOOBI
NercTBHM, crienupruyecKue I IpeaMEeTHON 001acTi « XUMHUSI», BUJIBI IEATEIIBHOCTH TI0 TIOJIYYSHHIO HOBOTO 3HAHMS, €T0
UHTEpIpETAIMHU, TPEOOPa30BAHUIO U IPUMEHEHHIO B PA3JIMUYHBIX YUCOHBIX M HOBBIX CUTYAIIHSIX.

K xoniy obyuenus B 9 kjacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI OTpakaTh CPOPMHUPOBAHHOCTH
y 00y4Jaronuxcs yMEHUM:

e pPacKpbIBaTh CMBICJI OCHOBHBIX XHMHYECKUX MOHATUM: XUMHYECKUN SJIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTHOH,
AQHHUOH, TIPOCTOE BEIIECTBO, CIOXHOE BEIECTBO, BAJCHTHOCTH, JJEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHCJICHUSI,
XUMHUYECKash peakius, XUMHUUYeCKas CBSA3b, TEIUIOBOM 3¢ (eKT peakiuu, MOjab, MOJSPHBIM 00BEM, pacTBOp,
AICKTPOJIUTHI, HEIJIEKTPOJUTHI, SJICKTPOJUTHYECKAs JTHUCCOIMAINS, PEaKIM¥ HOHHOTO OOMeEHa, KaTalu3aTop,
XUMHUYECKOE paBHOBECHE, 0O0paTHUMbIe M HEOOpaTUMBIE PEaKIMU, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC PEaKIIUH,
OKHCJIUTEb, BOCCTAHOBUTEIb, OKHCICHHUE M BOCCTAHOBJICHHE, aJUIOTPOIHS, aM(pOTECPHOCTh, XHMHUYECCKAsl CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJIMYECcKas), KpUCTAJUIMUeCKas pemI€éTKa, KOPPO3Ws METAIIOB, CIUIaBbI, CKOPOCTh
XUMHUYECKOU peakIuu, IpeiesibHO qonyctumas konmenrpanus [1/IK BemecTsa;



WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMMYECKUX IIOHATUM U NPUMEHATH OTU IOHATHUS IIPU ONUCAHUU
BEILIECTB U UX NPEBPALICHUM;

UCI0JIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTABIIEHUS (POPMYJT BELIECTB U YPAaBHEHUIN XUMHUUYECKUX PEAKLIU;
ONPEAEATh BAJCHTHOCTb M CTEIEHb OKUCJICHHUS XUMUYECKHUX JJIEMEHTOB B COCAUHEHUAX PA3JIMYHOIO COCTaBa,
NPUHAJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEQUMHEHUM 1o QopMyliaMm, BHJ XUMUYECKOH CBS3HU
(KOBaJICHTHAsl, MOHHAsI, METAJUIMYECKAs) B HEOPTAHMUECKUX COCIMHEHUSIX, 3aps/l MOHA TI0 XUMHUYECKON popMmyiie,
XapakTep cpeabl B BOJAHBIX pacTBOpax HEOPraHUYECKUX COCAUHEHUN, TUIl KPUCTAJUIMYECKON PpELIETKH
KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbIci lepuoanyeckoro 3akona /. 1. Menzaeneesa u 1eMOHCTPUPOBATH €I0 IOHUMAHUE: OIUCHIBATH
U XapakTepuszoBaTh TabiuuHyto popmy I[leprnonnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: Pa3linyaTh MOHSATUSA
«rmaBHas mnoarpynna (A-rpymma)» U «mobounas mnoarpynna (b-rpynma)», Manble ¥ OOJBIIME TEPHOIBI,
COOTHOCHTH OOO3HAa4YEHUS, KOTOPbIE MMEIOTCS B IEPUOJAMYECKON TaONHIle, C YHCIOBBIMH XapaKTEPUCTUKAMHU
CTPOEHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00lee YUCIO 3JIEKTPOHOB U paclpeesieHue nux
[0 D3JEKTPOHHBIM CJOAM), OOBSACHATH OOLIME 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COCIMHEHUN B IIpeJielax MajblX IIEPUOA0B U TVIABHBIX MTOATPYIII ¢ YYETOM CTPOCHHUS UX ATOMOB;
KJIacCU(PUIMPOBATh XUMUYECKUE HJIEMEHThI, HEOPraHMYECKHE BEIECTBA, XMMHUYECKHE peakuuu (1Mo 4uciay |
COCTaBy YYAacTBYIOLIUMX B pEaKLUUU BELIECTB, MO TEIJIOBOMY 3(@eKTy, Mo H3MEHEHHIO CTENEHEH OKHUCIICHUs
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepHu30BaTh (OMUCHIBATh) OOIIME U crelU(UUECKUE XUMHUUYECKUE CBOIMCTBA MPOCTHIX U CIOYKHBIX BELIECTB,
NOATBEPKAAsl ONHUCAHUE NPUMEPAMHU MOJIEKYJIIPHBIX W HMOHHBIX YPaBHEHMH COOTBETCTBYIOIIMX XUMHYECKHUX
peaKiuu;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJUTHUECKOM THCCOLMALMU KHUCIIOT, IIEJIOYEN U COJIEH, ITOJIHBIE U COKpALEHHbIE
YPAaBHEHMS PEAKUUI MOHHOIO OOMEHA, YPAaBHEHHs PEAKIMM, MOATBEPKIAOIIMX CYLIECTBOBAHUE I'€HETHYECKOU
CBSI3M MEXIYy BELIECTBAMU Pa3JIMYHBIX KIaCCOB;

PaCKpbIBaTh CYIIHOCTh OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMHN IOCPEACTBOM COCTABJICHHUS JJIEKTPOHHOIO
OamaHca dTUX peaKIuii;



MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTU NMPOTEKAHUS XUMUYECKHX
MPEBPAILECHUN B PAa3JIMYHBIX YCIOBUSAX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO XHMHYECKOIO
AJIeMEHTa 1Mo (opMylie COETMHEHUSI, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPAaBHEHUIO
XUMHUYECKOU pEaKIUH;

coOJII01aTh MpaBWIIa MOJIB30BAaHUA XMMUYECKON MOCYZ0M U JabopaTOpHBIM OOOpPYIOBAHHMEM, a TaKXKe IMpaBuia
oOpaiieHusi ¢ BEIIECTBAMH B COOTBETCTBMU C MHCTPYKUMSMH MO BBINOJHEHUIO J1aOOPATOPHBIX XUMHYECKUX
OTIBITOB TIO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YIJIEKHCIIOTO ra3a);

IPOBOAUTH PEAKLUU, MOATBEPHKAAIOIINE KayeCTBEHHBIN COCTaB Pa3MYHBIX BEILECTB: PACIO3HABATH OIBITHBIM
nyTéM XJIOpHI-, OpoMHIa-, HOAUA-, KapOoHar-, ¢ocdar-, CUIMKAT-, CyIb(aT-, TUAPOKCHUI-UOHBI, KATUOHBI
aMMOHUS ¥ MOHBI U3YYEHHBIX METAIIJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHUUECKHUX BEIECTB;
NPUMEHSITh OCHOBHBIE OIEpalMd MBICIUTEIBHOW JEATEIbHOCTH — aHAIM3 M CHHTE3, CpaBHEHHE, 0000IleHHe,
CUCTEMAaTHU3AaLIMIO, BBISBICHUE IPUYMHHO-CJIEICTBEHHBIX CBA3EHM — /I M3yUEHUsI CBOMCTB BELIECTB M XUMHUUYECKUX
peakiuii, eCTECTBEHHO-HAYYHbIE METOJAbl MO3HAaHUS — HAOJIOJEHUE, U3MEPEHHE, MOJEIUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
HanMeHoBanue pa3aeyoB U TeM (uudposBbie)
Ne i/mn P Konrpoabusie | IIpakruueckue p
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1.BemecTBO U XUMHYECKHE PeaKIIUU
11 IToBTOpeHue u yrnyOnenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3Z€eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnunoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636



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

13 DNEeKTPOIUTHYECKAs JUCCOLUALUS. 8 bubmoreka [IOK
' XHMMHUYECKUE PEAKLIMU B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2.HemeTalsIbl M X COeIMHEHHS
91 OO6mast XxapakTepuCTUKAa XUMUUYECKUX 4 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mast xapaKTepUCTUKAa XUMHUUYECKUX
2.2 sneMeHTOB VIA-rpymmel. Cepa u eé 6 bubnmorexa [TOK
) PYHIIBL. 2-Cp https://m.edsoo0.ru/7f41a636
COENMHEHUS
OO0mmas XxapaKTepUCTHKA XUMUYICCKIX
2.3 anemeHToB VA-rpymmsl. A30T, hocdop u ux 7 bubnmorexa [JOK
' DYIUTBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX
2.4 anieMeHTOB |VA-rpynnel. Yruepon u 8 bubmorexa HOK
' . PYHIIBL poat https://m.edsoo.ru/7f41a636
KPEMHHH ¥ UX COCAMHEHUS
Hroro mo pazgeny 25
Paznena 3.MeTa/iIbI M BX COeANHEHUS
bu6mmoreka [JOK
3.1 06 % 4
HIHE CBONCTBA METAILIOB https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
3.2 B 7 16
KHEHUIINE METAJIBL U UX COEAUHEHUS httos://m.edsoo.ru/ 7412636
Utoro no pazneny 20
Pasznen 4. Xumus n okpyxamomas cpeaa
b K
4.1 BemiectBa 1 MmaTepuansl B )KM3HU YeJIOBEKa 3 nommotexa 1O

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

Hroro no pazneny

PesepBHOE Bpems

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepronnueckas
bubmmoreka [{OK
1 cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa TOK
P p https://m.edsoo.ru/00adb6b6
(507 (001 ()):!
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Bxoanas konTposibHast pabota Nel mo teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
5 Knaccudukanus XuMU4ecKuX peakiui 1mo 1 bubmuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKON PEAKITHH.
7 [ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX 1 Bu6mmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[loHATHE O XUMHUYECKOM PABHOBECHHU.
bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU PCaKInn U MOJIOKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOT'O paBHOBCCHUS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUY. bubnuorexa [JOK
CunbHbIe U cl1adble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHHSI peaKuil brbmmorexa [OK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE MPEJICTABIICHUI 00 bubnmorera [TOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUIN 00 AIEKTPOIUTHUECKON bubnmorexa [JOK
https://m.edsoo.ru/00add8b2
JTUCCOTHAITAN
14 [TonsaTue o rumponuse comnei bubmmorexa [OK
https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK

15 O06001eHre 1 cucTeMaTu3alus 3HaHu| httos://m.edsoo.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 mo teme

17 «DQNEKTPOIUTHYECKas TUCCOIHALIHSL. bubmmorexa [JOK

https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B pacTBOPax»

18 OO11as XapakTeprUCTUKa raJIOreHOB. bubnnoreka [JOK
XUMHYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosHas KUCIOTA,

19 XI/IMIlzquIfI/I: CEOﬁCTBa MIOJTyYEHHE bubmiorexa LIOK

’ ’ https://m.edso00.ru/00ade104
MIPUMEHECHHE
20 IIpakTtuyeckas padora Ne 2 o reme bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

«IlomydeHune CONAHOM KUCIOTHI, U3ydEHUE €€
CBOMCTB»

https://m.edsoo.ru/00ade348

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bubmmoreka [{OK

21 €aKIIMi, €CIIM OJIUH U3 PEareHTOB JaH B
peakt A p A https://m.edsoo.ru/00ade488
M30bITKE
29 OO6mas xapakTepucTuka 31nemMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Haxomr;eHHe cephl I/I(beé coe)mHell)mﬁ B bubmmorexa [TOK
P g https://m.edsoo.ru/00ade64a
npupoJie. XMMUYECKHE CBOMCTBA CEPHI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3HIECKUE bubmuorexa [JOK
U XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKlnu, JIeXkKAIIHe B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOCO0a MOTydeHHUs bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COEAUHEHUSIMHU CEPhI
97 Brruncnenne maccoBoii 10U BBIXO1a bubmuoreka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa 31eMeHToB VA-
28 rpynmsl. A30T, paclipOCTpaHEHHUE B IIPUPOJIC Bu6mmorexa LIOK
PYHIIBL - paclipoctp . PHPOJC, https://m.edsoo.ru/00adeea6
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA
29 AMMHMaK, ero pundecKkue U XUMUICCKUE bubnnoreka [JOK
CBOMCTBA, [TOJIy4EHHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
IIpaktuyeckas padora Ne 3 o reme
bu6mmoreka [JOK
30 «[lony4yeHne aMmMuaka, U3ydeHue €ro

CBOVCTBY

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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A30THas KHCIOTa, € Pu3nuecKue u

bubmuoreka [JOK

31 XMMUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
39 B KQUECTBE MUHEPAIbHBIX YI0OOPEHUN. bubnuorexa [JOK
XHUMHUYECKOE 3arps3HEHUE OKPYXKaIoIen https://m.edsoo.ru/00adf518
Cpeibl COEAMHEHUAMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopnas
33 KHCIIOTA, GU3NYECKHE U XUMHUECKUE brbmmorexa [OK
. https://m.edso0.ru/00adf68a
CBOICTBa, MOJIy4eHUE
Wcnonb3oBanue pocdaTtoB B kKauecTBe
34 MUHEpaJIbHBIX y100peHuil. 3arps3HeHue bubnmorexa [JOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu
35 Yraepoa, pacipocTpaHEHHE B IPUPOJIE, bubmuorexa [JOK
(br3UYecKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
(V)
N bu6mmoreka [JOK
3 Yrombitas KHCIOTa it &€ con https://m.edsoo.ru/00ae006¢
[IpakTuueckast padota Ne 4 o Teme
38 "[lonydeHue yrieKucioro rasa. Bu6mmorexa LIOK
https://m.edsoo.ru/00ae027e
KadectBenHnas peakius Ha kapOoHAT-HOH"
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnunoreka [JOK
BEIIECTBAX KaK O COCIMHEHUAX YIIIEpoaa https://m.edsoo.ru/00ae054e
N bubmuoreka [JOK
40 Kpewtitit 1 €ro coeareti https://m.edsoo.ru/00ae080a
41 IIpaktuyeckas pabora Ne 5. Pemenue bubnuoreka [IOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

SKCIIEPUMEHTAJIBHBIX 33/]1a4 110 TEME
«BaxHen1e HeMeTaJIbl U UX COSIUHEHU

https://m.edsoo.ru/00ae0bf2

KonTtposnsHas padota Ne3 mo teme

bu6mmoreka [{OK

42
«Baxxueime HeMeTaJUIBI U UX COEIUHEHUS) https://m.edso0.ru/00ae0el8
OO6mast XxapakTepuCTUKa XUMHUUYECKUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuoreka [JOK
CBS3b U METAJUIMYECKask KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peméTrka. Gu3nuecKre CBOMCTBA METAIOB
XUMHYeCKHe CBOMCTBA METAJJIOB.

44 OIEeKTPOXUMHUECKHI pSIIT HAPsHKEHUH bubmmorexa [TOK

P p p https://m.edso0.ru/00ael1156
METAILIOB
OO6mme crnocoObI MOTYYSHHUS METAJLIOB.

45 CrutaBsl. Berunciienys no ypaBHeHUSAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIUH, €CIIM OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

46 ITousiTre 0 KOPPO3UU METAIIOB bubmmorexa [OK

pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK

47 €JIOYHBIE METAILIbI
t https://m.edsoo.ru/00ae14b2

48 OKCHIBI U THAPOKCHUIBI HATPUS U KAJIUS bubmnorexa [TOK

P P https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAILIbI — KAIbLIHMI U bubmuoreka [JOK
MarHum https://m.edsoo.ru/00ae15e8
. bubmuoreka [JOK
50 Baxueime coefuHEHNS KaJIblIUI
https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATH3ALMS 3HAHUN
.. . Bbubnunoreka IIOK
52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs i

https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

53 [Ipaktuyeckas padora Ne 6 o reme bubmuoreka [IOK
"YKécTkoCTb BOJIbI ¥ METO/IbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
bubmmoreka [{OK
54 AnroMuH#R
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
55
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmnoreka [IOK
56 Keneso nomorexa 1
https://m.edsoo.ru/00aeld86
57 Oxcunpl, Tuapokcu bl U cosn xkenesa (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe B CHCTEMATH3AIIHS 3HAHUI
[IpakTueckas padota Ne 7. Pemenue
59 9KCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmorera [JOK
p . a https://m.edso0.ru/00ae3de8
«Ba)kHeine MeTaJlIbl U UX COSTUHEHUS
Brruucienus mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJIMH U3 PearcHTOB JaH B
60 E36HTKG WA COLIE }KI/ITI:'I UMeECH bubmorexa LOK
P . P ) https://m.edso0.ru/00ae1750
BrrunciieHus MaccoBOM JIOJIM BBIXO1a
MPOAYKTA PEAKIINH
61 O00011IeHre U cUCcTEMATU3ALNS 3HAHUN
62 [Ipomexyrounas arrecranus. torosas
KOHTpOJIbHAs paboTa.
63 BemniecTBa 1 maTepualnbl B TOBCEAHEBHOM bu6mmoreka [JOK
JKH3HHM 4eJIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE OKPYXKarolen bubnunoreka [JOK
cpenpl https://m.edsoo.ru/00ae4270
65 Ponp XxumMuM B pelieHNH SKOJIOTHUECKUX bubnuoreka [IOK

npobiaem

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHelii ypok. O600mIeHNE 1 bubnmoreka [JOK
66 N 1
cucTeMaTu3anys 3HaHul https://m.edsoo.ru/00ae0dOa
67 PezepBHbiit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHbIit ypok. O000IICHNE T 1 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
O. C. T'abpuensn, U. I'. Octpoymos, 1. B. AkcénoBa «Meroauieckoe

nocobue g yuurens. XUMMUS 9 knace, AO «lIpocsemienue»

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

bu6mnorexa IIOK

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.chemnet.ru

http://him.1september.ru

http://school-sector.relarn.ru/nsm/

http://him-school.ru



