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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MpoTrpamMMbl
BOCIIMTAHUS U C YYETOM KOHIICTIITUH MPEToaBaHus yIeOHOTO MpeaMeTa « XuMHUs)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu Oa€T TPEACTaBICHHE O LENAX, OOIeH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpEelyCMaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa I
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEHICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B JOPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaIOIIMNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUM OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBINONHAS (GYHKIUM OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4YaEeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMHUYECKONW COCTABIAIOLICH HAYYHOM KapTUHBI MUPA B JIOTHUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yueHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHHUHN H
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LIENIH, KAK:

— (¢GOopMHpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOYy4YeHUS] HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBU, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJE YMEHUM OOBICHATH M OIICHUBATH SIBJICHUSA
OKpPYXAaIOLEro MHUpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TMPH PEIICHHH MpoOjJeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opMmHpoBaHHE y OOy4YalIIMXCA TYMAHUCTUYECKUX OTHOILICHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJig BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEN IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIsi M HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaJIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJO)KEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOEHHUEM UX ATOMOB.

CrpoeHre BellecTBAa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPHUCTATUIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKHX peakuuid Mo pa3auyHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHUSL.

[TonsitTue o ckopoctu xumuueckon peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW pEaKUMU M MOJIOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBiieHue YPaBHEHHUM

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HMCIOJB30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M aucCcOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
XuMu4eckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIe SJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peaKkIuii HOHHOTO 0OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBETE TMPEACTaBICHUH 00 DIEKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THIAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJmopuaa HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu



OT BO3JCHCTBUS pa3iINYHbIX (AKTOPOB, HCCIEAOBAHUE DIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMpOLECCAa TUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHWS  peakluudid  HOHHOTOo  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, oO0pa3oBaHUWE BObI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUS), PACIIOZHABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX cOeIMHEHUS

OOmrast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne um (U3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TAJNOreHOB. XMMHUYECKHME CBOWCTBA Ha INpHUMEpe  XJopa
(B3auMoOJIeliCTBUE C MeTallaMH, HEeMeTaJylaMH, IIejodyaMu). XJIOPOBOJOPO/I.
ConsHass KuCIOTa, XMMUYECKHE CBOMCTBA, IOJYyYECHHE, NMpUMEHEHHE. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKa. BaXHeWIHne XJIOpUIbl U HX
HAXOKJEHUE B IPUPOJE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3NYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUYECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTta, (Qu3anueckue U XUMUYECKHE CBoMcTBa (0Omue Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMs Ha
cynb(dar-uon. Haxoxnenue cepbl U €€ COCNMHEHHA B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJE,
¢duznyeckue u XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue u XMMHUYECKHUE CBOMCTBA, oJyyeHre U npuMenenue. Conn aMMOHMS,
ux (QU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3UYECKUE U XHUMHYECKUE
cBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crheuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYXKaroIIe cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,



annoTpornHeie Monupukammu docdopa, GuzNUECKUe U XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMUYECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIOOPSHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MoAM(UKAIIMK, PACIPOCTPAaHCHUE B TPHUPOAE, (PU3NUSCKHE U XUMHUYCCKUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbuznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riaobalbHOTO TOTEIJICHUS KIWMaTa, MNapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKUE U XMMHYCCKUE CBOMCTBA,
noisyuyeHue W npuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SUCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOJYKTHl WX TMepepaboTku (OC€H3MH), UX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: KHUpaX, OeNkax, yrieBojax — U ux
ponM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoeauHEHHUS KpeMHHUsT B mpupoje. OOmme mnpeacTaBieHUs 00
okcuzae kpemuaus (IV) u kpemuueBoii kucnote. CHIMKATBI, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHeWIIne CTpOUTENbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30MacHOTO MCHOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

H3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYeCTBCHHBIX PEAKIIUI Ha XJIOPUJI-WOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOINE (PU3NUESCKHE W XHUMHYECKHE CBOHCTBA
raJIOTEHOB M WX COEIUWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BUJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HAOJIIOICHUE TMpoliecca OOyIIIMBAaHUS caxapa IoJ JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHOM CEPHON KUCIIOTHI, MPOBEJCHUE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJieHWe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HX COEAMHEHHM (BO3MOXKHO HCIOJIb30BAaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydeHue,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocar-moH u m3ydeHne Mpu3HAKOB
UX IPOTEKaHUsI, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEMIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEImETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MojlydeHue, coOupaHue, paclo3HaBaHUE U U3y4YCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PEIICHUE 3SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHToB JI. N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTayuioB. MeTtamnnyeckas CBSI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpspKeHU MeTauioB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0mme
CrocOObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTajlb, YyryH, AIOPATIOMUHUM,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIECHUE B IPUPOJE.
duznyueckre ¥ XUMMHUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus u kaius). OKcuubl u
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COECIVHEHNH.

[Ilenouyno3eMenpHbIE META/UIBl MAarHUM W KaJbLUUM: TIOJIOKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XAeHUE B npupoae. OPu3zndecknue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHUs KalblUs (OKCHUJ, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXJIeHUE B npupojne. dusznueckne u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor CUCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXJAEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCUIbI U cofin kene3a (1) u xenesa
(1), ux cocraB, CBOWCTBA H MOJyUYCHHE.



Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHUJA
KaJbIU U HATpUsl C BOJOM (BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB XKECTKOW BOJIBI, Mpollecca TOPEHUS KeJie3a B KUCIOPOJie
(BO3BMOKHO  HCHOJIb30BAHWE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEAKIM Ha MOHBI: MAarHusi, KaJblMs, aJlOMUHUS, [IMHKA, Keye3a
(I u xenesza (111), mexu (11), HaOmOaCHKE U ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus M Kalblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHUAA ATFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METAJUJIbl K KX COECIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YelOBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarolleh cpenbl (MpejesbHas JOomycThUMas
KOHIIeHTparus BemecTs, aanee — [1JIK). Poias xuMun B perieHnn 3KoJI0ruuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmuszanuss MeXNpeIMETHBIX CBSI3€W NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, KiIaccuukamusi, TMEePUOJUYHOCTh, HAOJIOJICHHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HW3MEPEHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTCPHAIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BELIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dorocunTes, nprxanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHLHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
TMI0JIC3HBIE HCKOTIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWIO, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIICCTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIIbHOCTH TMPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/ITaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW y4ueOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYIIKA CBOMX TOBAPHUILECH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU W COCTABIISIOLINE
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypOil, MOOCTYMHBIMU TEXHHUUYECKUMH CpeACTBaAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TNPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TMpaBui OE30MacHOCTH TMpH  OOpallleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro posa,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAHUW 1O XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHON po(eCCUOHATBHON IE€ATEIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATILHOM CpeIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECOO0Pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PyKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIKII, TUIIOTE3a, (PaKT, cucTeMa, MPOIecC, SKCIIEPUMEHT U APYToe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPhIE OOecmeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(UKANMKA XUMHUYECKUX BEIICCTB U XMUMHYECKUX PEaKIIUH,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (TIpPEeIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUAEMbIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHUE ONbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JAHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
MCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOJHOU
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XoA€ Juaiora M (WJId) JOUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
nabopaTopHOI pabOThI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI Y4YEeOHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyx1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Hanbosee 3 GeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepanbHON pabodeil mporpaMMonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW o0mactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro UHTEpIpEeTaluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonIy oOydenus B 9 kiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATHUNA: XUMHUYECKUM
JIIEMEHT, aTOM, MOJEKyJa, HOH, KaTUOH, aHUOH, IPOCTOE BEILIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBLHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] JTUCCOLUALMS, PEaKIMh HOHHOIO
oOMeHa, KaTanu3aTop, XUMHYECKOEe paBHOBECHE, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAIUIMYECKas pemeETKa, KOppo3Hs METaJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOM peakiuu, MpeAeabHO IO0MyCcTUMas
koHueHTpanus [1/IK Bemectna;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlIeHHs (popmys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e OIpPEIETATh BAJEHTHOCTD U CTENIEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIacCy COEIMHEHUW 1o (opmyJiaM, BUA XUMHUYECKON
CBSI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbici [lepuonnueckoro 3akonHa JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHHWE: OIKCHIBATh U XapaKTepu3oBaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHas moxarpymnma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», wmanble U OOJbIIHME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTepPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJICKTPOHOB W
pacnpeneneHne WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB 3JIEMEHTOB M MX COCIUHECHUI B



npejenax MajiblX MEPUOJIOB U TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIJIOBOMY 3P (EKTy, MO0 U3MEHEHUIO CTENEHEH OKHUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIU(PUICCKHE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJTBEpPXk Aasi OINHUCAHUE
IpUMEPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIi;

COCTABJISITH YPaBHEHUS JJIEKTPOJUTUUYECKON JHUCCOUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOWMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKaHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChbl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO »3JIeMEHTa 10 (opmyie
COEJIMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

COONIOaTh  MpaBUjia  TOJB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paToOpHbIM  O0OpYJIOBaHMEM, a TakKXe IpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJMYYEHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOAUTh  PEaKIUW, TOJTBEPKIAIONIME  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAcMO3HABATh OMBITHBIM MYyTEM XJIOpUJ-, OpOMU/I-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEPAIMU MBICITUTEIBLHON JIEATeIbBHOCTH — aHaJu3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — i1 M3YyYEHUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (udpp )
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuM
11 [ToBTOpeHwue U yriaydiieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 Z-)JIeHl\ieHTO]f VIAl-:)r ninbl. Cepa u eé 6 bubmorexa LOK
' PYHIBL. L-€p https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO01mast XxapaKTepUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 Bubmmorexa [IOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XxapaKTepUCTHKA XUMHYECKIX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 nomorexa L

erMHI/Iﬁ U UX COCIUHCHUS

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




Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. bu6nmoreka [IOK
3.1 Obmpae croficTsa MeTaNIOB 4 https://m.edso00.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 buGnuorexa [IOK
' - p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
P 3 bubnuoreka [{OK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME
9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
[Iepnonnueckuit 3aKoH.
[lepuoauueckas cucrema 1 bu6mmoreka [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKHUX HJIEMEHTOB 1 bubmorexa LHOK
. https://m.edso00.ru/00adb6b6

MEPBBIX TPEX MEPHOJIOB
Knaccudukamus 1 HoMeHKIaTypa 1 bubnmnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMuueckoi CBS3U U TUTTBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme
«[ToBTOpEHUE U yrinybaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
pEAKIHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN

eakuuu. [loHsTHE O TOMOT€HHBIX U 1 bubmmorexa [JOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[ToHATHE 0 XMMUYECKOM PaBHOBECHH. 1 bubnnorexka [JOK

q)aKTOpr, BJIMAIOIIHUEC HA CKOPOCTH

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




XUMHYSCKOM PE€AKIUN U IIOJIOKEHUEC
XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bubmuorexa [JOK

9
peaknuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKON
10 muccouuanuu. CUIIbHbBIE U CIa0bIe Eubmorexa ITOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN bubmaorexa LIOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIH
XUMHUYECKHE CBOKWCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubnmorexa [IOK
pedl . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOIHAIIIH
14 TTousTie o runponze coien bubnmnorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o0meHre U cucTeMaTH3aIus bubmuoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «;;HRHHCSKCél UMEHTAIbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
Kontponbnas pabota Ne2 o reme
17 «DNEKTPOIIUTHYECKAS TUCCOIHAIINS bubmorexa LIOK
P ! HHATH. https://m.edsoo.ru/00addecQ
XUMHUUECKUE PEAKIIUU B PACTBOPAX»
O01asa xapakTeprucTUKa FaJIOT€HOB.
B P pu bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA TIPUMEPE

xJiopa

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




XnopoBogopoa. CossiHast KUCIIOTa,

bu6mmoreka [IOK

19 XMMHYECKHE CBOMCTBA, IIOJIyUEHHUE,
i https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[lony4yeHue coNTHON KUCIOTHI bubmmorexa [JOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Borurcnenus mo ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 bubmmorexa LHOK
p ’ https://m.edso00.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepuCTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpOEHHUE, bubnunorexa [JOK
du3nyeckre U XMMUYECKHE CBOWCTBA https://m.eds00.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOWCTBA bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMUYECKUE PEAKIINH, JeKaIIUE B
OCHOBE IIPOMBIIIIEHHOTO CIoco0a
26 MOJIy4EHUS] CEPHON KUCIIOTHI. bubnnorexka [JOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
97 Brrancienne MmaccoBOU JI0IH BEIXOJA bu6mmorexa [IOK

MPOAYKTa PeaKuu

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




OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHeHHE

bu6mmoreka [IOK

28
B IIpupoze, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMUaK, ero GuU3nvYecKue u
29 XUMHUYECKHE CBOWCTBA, IMOTyYeHUE U bubmorexa [JOK
> HOIYH https://m.edsoo.ru/00adf004
MPUMEHCHUE
[TpakTiueckas padorta Ne 3 o reme
30 «Ilomydenre amMmmuaKa, U3y4eHue ero bubmorexa [JOK
. yh > 1Y https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KuCI0Ta, € (PU3NIeCKue U bubnuorexa [JOK
XWMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
32 0o0peHuii. XUMHYECKOe bubmotexa [JOK
YAORP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 (1)00((11))0 pHa$1 KI/ICJ'I((l))Ta q)(i)IESI/I(‘{eZKI/Ie " bubmorexa HOK
P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHEPAIbHBIX y100pEHUI. bubnmnoreka [JOK
3arpsi3HEeHUE MPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E)) e gmﬂzecéle 1 XUMUYECKHUE bubmotexa [JOK
p P e https://m.eds00.ru/00adfd9c
CBOICTBa
bubnnoreka [HOK
36 Oxkcupel yraepoaa, ux Gpusndeckue u a

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




XMMHYECKUE CBOICTBA.
DKOoJIOTUYecKre mpoodIeMBbl,
CBsI3aHHBIE C OKcHOM yriiepoaa (1V)

37 YronbHas KUCIOTa U €€ Coln bubmorexa HOK
https://m.edso00.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme
"[Tony4yeHue yrieKucaoro rasa. bubnunoreka [HOK

38
KauecTBennas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 KpemHuuii u ero coequHeHus Bubmorexa ITOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnunoreka [JOK
«BaxHeire HEMETaTbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas pabora Ne3 o teme

42 «BaxHeime HeMeTaluIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mas XxapakTepruCcTUKa XUMHYECKIX
AJIEMEHTOB — METAJIIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTa/UIMYecKasi KpUCTaJIMIeCcKast https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKre CBOMCTBA
METaJIOB

44 XuUMHYECKHE CBONCTBA METAJIJIOB. bu6mmorekxa [IOK

DNEKTPOXUMHUYECKUH Psift

https://m.edsoo0.ru/00ael1156




HaprI)KeHI/Iﬁ METAaIJIOB

O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUI bubmorexa LOK
P pearii, https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
pp https://m.edsoo0.ru/00ae1278
bubmuorexa [JOK
47
IHenoumpie MeTanbl https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJInus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coeTuHEHN Kb bubmmorexa LHOK
2 1 https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUMN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XKEcTKOCTL BOABI U METOIEI €€ bubmorexa HOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmoreka [IOK
54 A I
TOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK




https://m.edsoo.ru/00aeld86

OKCI/IIH:I, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U CUCTEMATU3ALIIS
3HAHHUHN
[IpakTuyeckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME bubmumoreka [IOK
59 .
«BaxuHeme MeTaljibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAECPXKUT puMecH. Beruucienus https://m.edso0o.ru/00ae1750
MacCOBOH JOJIH BBIX0JIa MPOAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3 AL
3HAHHUH
KonTponbnas pabota Ne4 o reme
62 «Bakueime MeTaIbl ¥ UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
IIOBCEIHEBHOU XKU3HU UeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuorexa [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso0o.ru/00ae4270
66 PesepBublit ypok. O000mIeHNE U bubmmoreka [IOK

CUCTeMaTHU3anus 3HaHUN

https://m.edso0.ru/00ae0d0a




67 PesepBHbIil ypok. O0001ICHHE U 1 bubnunoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111eHNE U 1 bubmmoreka [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-rpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanyeckoe-nocooue-mis-yuntens.pdf

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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