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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl pabdoueil MnporpaMMbl
BOCIIMUTAHUS U C YYETOM KOHLETIIMHU MPENOJaBaHuUs Y4€OHOro mpeaMera « XUMUsDH)
B oOpa3oBaTenbHBIX opranm3anusx Poccuiickoit ®enepanuu, [lonoxenus o
paboyux mnporpaMmmax y4yeOHbIX MPEIMETOB, YUEOHBIX KypCOB, YUEOHBIX MOJYJIEH
B cooTBeTcTBUU ¢ TpeboBaHUAMH DPI'OC u DOII ocHOBHOTO 0011IeT0 00pa3oBaHUs
(ITpuxaz MOYCII Ne6 ot 30.08.2024 No200)

[Iporpamma mo xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIed cTpareruu
oOy4eHHs, BOCIHTAHWS ¥ Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMH Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTeNbHOE pEAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET pPACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IMpPOrpaMMbl MO XUMHUHU, ONPEAENSIET KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HW3YUYEHHS] XUMHU C YU4E€TOM MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTrO Ipollecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH —MpeaMeTa  JUis
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yJibTaTaM 00y4eHHs] XUMUM HA YPOBHE II€JIEH M3yUeHUsI TTpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O0O0yYaromerocs MO OCBOCHUIO
y4eOHOTO Co/IepKaHUSI.

3HaHUWE XUMHUHU CIY>XKUT OCHOBOM Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUN O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UTparoT (POpMUPYEMbIE XHMUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIIX
SHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUJII  CaMOpa3BUTUS |
dhopMUpOBaHUS KyIbTYPHI JUHYHOCTH, €€ 00I1Iel 1 (HYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATLHOM 1€ TEIbHOCTH;



3HAKOMUT CO CHenU(UKON Hay4dHOrO0 MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIIUXCS;

CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3zoBaHre 00YUYarOIITUXCS.

Jlanubple HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCS CIEIMPUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAArOTMYECKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONMPEAEIEHHOM 3Tarie eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0II[ero oOpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSITHI XUMUHU, OCHOB
HEOPTaHUYECKOM XUMHH U HEKOTOPBIX OTJEIBHBIX 3HAUYUMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MporpaMMbl MO XMMHUU C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIAbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 AIEKTPOJUTHYECKOW JUCCOLMALMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENIBHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEACTABIICHNS] O XMMHYECKON COCTABJISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTEMHOM MpHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHUIO H
METOJaM TMO3HaHWs B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee W3YUYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyXKalomUi MUpy,
«buonorus. 57 knacce» U «PuU3nKa. 7 KIacc.

[Ipy wu3yuyeHUH XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.



3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEHIIMX (AKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
OpUOOIIEHHH K HAyYHBIM METOJaM [O3HAHUS TPH H3YyYECHUH BEIIECTB W
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUU TMO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHM B Y4YeOHO-TIO3HABATEIILHOW M y4eOHO-UCCIIEN0BATENbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HU.

[Tpu u3yueHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
oOydJaronmxcss K CaMOCTOSITEIbHOM TO3HABATENBHON JEsATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCcloBUil, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00YUYAIOITUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue oOmEeH (QYHKIHMOHAIBHOM U €CTECTBEHHO-HAYyYHOMU
TPaMOTHOCTH, B TOM 4YHCJIE€ YyMEHHMA OOBSICHATh U OLEHUBATH SIBICHUSA
OKpY>KaIoIIeT0 MHpa, MCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XMUMHH, TPUMEHATh HMX IpPHU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYJOBOH AESTEIBbHOCTH;

— (QopmupoBaHue y O0Oyyarommxcs TyYMaHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW Ui BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPY KArOIIe MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHsI OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOo(uis U HaAmpaBIEHHOCTH NajbHEHIIEro
oOyueHus.

OO01iee 4ucao 4acoB, OTBEACHHBIX IS M3y4YeHUS XUMUHU B 9 kiacce — 68
4yacoB (2 Jaca B HEJEINIO).



COJEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Teproanueckuii 3akoH. Ileproanueckasl cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWMCTB
XAMHUYECKUX OJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KW, KalblUUS W HX
COCMHEHUN B COOTBETCTBHMU C IIOJIOKEHHEM JJIEMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHJIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKONU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPTaHUYECKUX
COCIMHECHUM, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PeaKIui 1Mo pa3IMYHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacCTBYIONIMX B PEAKIMHM BEIICCTB, MO TEIUIOBOMY 3(deKTy, TIo
M3MEHEHUIO CTENEHEW OKMCIICHHUS XUMHUYECKUX 3JIEMEHTOB, MO OOPAaTHUMOCTH, IO
y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUECCKHE
ypaBHEHHS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakuusx. [lonarue o karanmse. [loHsTre 0 xXuMuueckom paBHOBecuH. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHMMHUYECKOW PEaKIMU M TIOJIOKEHUE XUMHYECKOIO

paBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue YpaBHEHHMU

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3NEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M OuCCOLMAllUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y CnoBuUsl MPOTEKAaHUS PEaKIMii HOHHOTO OOMeHa,
MOJHbIE W COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM W cojJell B CBeTE€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOU
nucconuanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura W anmaza), CIOKHBIX BEIIECTB
(xJopua HaTpUsl), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOW pEeaKiuu



OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE IIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEIIECTB, MpoOIEcca JUCCOLMAIIMM KHUCIOT, MIeJIoYeld u  coJier
(BO3MOXXKHO ~ HCMOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOMINX ~ MPHU3HAKM  MPOTEKaHWs  peakuuidi  HMOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BBIICICHUE Tas3a, oOpa30BaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX — pEaKIUi
(ropeHue, peakiuu pasiIoKEeHHs, COSUHEHUS), pacllO3HABaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBI0O KA4YEeCTBEHHBIX pEaKIuil Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 4 uX coeiuHeHUS

OOmast xapaktepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBHE C METalJlaM{, HEMETaUIaMH{, IIeJIOYaMH). XJIOPOBOIOPO/I.
ConsiHast KUCTIOTa, XMMUYECKHWE CBOMCTBA, MOJydyeHHE, NMpUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHu3M 4elioBeka. BaxHeHrme XJIOopuibl U UX
HAXOXKJEHUE B IPUPOJIC.

Obmas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpPOEHHUE, (PU3NYECKUE U
XUMHYECKHe CBOMCTBa. OKCHIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3UUecKue W XUMHUYECKHME CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuupuyeckue). XHUMUYECKHE pPEaKLuH,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHOc0o0a IMONMY4YeHHsI CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoit kKucnoThl. CoJii CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cynbdar-uoH. Haxoxnenue cepsl €€ COCAUHEHHWA B TMPHPOAE. XUMUYECKOE
3arpsi3HEHUE OKPYXAIOIMIeH Cpelbl COCIMHEHUSMU Cephl (KUCIOTHBIC IOXKIIH,
3arpsi3HEHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETNICHH OKHUCIICHUA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckre U XuMu4deckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkre u XMMHYECKHUEe CBOMCTBA, oMyueHue 1 mpuMeHnenue. Conm aMMOHMS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHCJIOTa, €€ MojydeHue, GU3MUeCKHe U XUMHYECKHE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KHUCIOT W crheruduueckue).
Hcnonp30BaHWe HUTPATOB M COJEH aMMOHHMA B KaueCTBE MHHEPAIbHBIX
ynoopenuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAroIIe Ccpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BoAoéMoB). docdop,



aloTponHeie Moaudukanuu Gochopa, GuU3MUECKUEe U XUMHUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dbochopnas kucnora, GU3nIecKrue 1 XUMUYECKUE CBONCTBA,
nosyyenue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUM.

OOmas xapaktepucTtuka 31eMeHToB |V A-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHHS.  YIJIEpOA,  aJUIOTPOIHBIE
MOAM(UKALIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupojae. Okcuabl yriaepojaa, ux
dusznyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha >KUBbIE OPTaHU3MBI,
NOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0anbHOrO MOTEIJIEHUS KIUMaTa, MNapHUKOBBIN
3¢ ¢eKkT. YronbHas KUCIOTa U €€ COJH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
nojsyuyeHue u npumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEITHCKOM
XO3SMCTBE.

[IepBoHaUaNIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSIX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUJICH, TAaHOJI, TJIULEPUH, YKCyCHas! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJHBINA Ta3, HEPTh),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pOJIb B OBITY U MPOMBIIIJICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: )KHpaX, OeKax, yriieBogax — M UX
poJii B KM3HM YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpeMHuii, ero Qusnueckue M XHUMHUYECKHE CBOICTBA, IOJyYCHHE H
npuMenenue. CoenuHeHus: KpeMHust B mpupoje. OOuue mpeacTaBieHUus 00
okcunie kpemaust (IV) u kpemaueBor kuciore. CHUIMKATHI, UX UCIIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHelIue CTpoUuTeIbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro MCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHHe 00pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, ONBITHI, OTpa)karolre (QU3NUYECKHe M XUMHUYECKHE CBONCTBA
raJlor€HOB M HUX COEIWHEHHUH (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOyIJIMBaHUs caxapa Ioj JEeHCTBUEM
KOHIEHTPUPOBAHHOW CEpPHOM  KHUCJIOThI, H3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHON CEPHON KUCIIOTHI, IPOBEJICHNE KAaUECTBEHHOM peaKIMu Ha CyJbdaT-
MOH M HAOJIOJEeHUE NpH3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoiicTBaMM a3oTa, (ochopa UM HX coeauHEHHH (BO3MOKHO HCHOJIb30BaHUE



BUJICOMATEepUaIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBONCTB aMMHakKa, IpPOBEACHHUE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (ocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3aMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), W3y4YCHHE MOZENnen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIGHHE C
MPoLIECCOM  aACOPOIMU  PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOra3a, MOJy4YeHHE, COOMpaHue, paclio3HABAHUE U HU3y4YEHHUE
CBOMCTB YTJICKMCJIOTO Ta3a, MPOBEICHNE KaYyeCTBEHHBIX pPEakluii Ha KapOoHAT W
CUJIMKAaT-HOHbl W M3YYECHUE IMPU3HAKOB HX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxHelilre HeMETaIbl U UX COCIMHEHUSD.

MeTajuibl 4 UX COCAMHEHMS

OO0mast XxapakTePUCTHKA XUMHUYECKUX AJICMEHTOB — META/UIOB Ha OCHOBAHHH
ux noyiokeHuss B llepuommueckol cucreme xumuyeckux diaemeHtos . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpO€HHE METaLUIOB. MeTtayundeckasl CBsi3b U
METAJUIMYECKAs] ~ KPUCTA/UIMYECKass  pPEIIETKAa.  DJIEKTPOXUMUYECKUH Pl
HanpspKeHU MeTauioB. OU3nMYecKre U XUMHUYECKHUe CBOMCTBa MeTauioB. OOmue
CIOCOOBI TIONydeHUST MeTauioB. [loHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
CrocoObl 3amMUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, JIOPATIOMUHUMH,
OpoH3a) U X MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: noynoxeHue B [lepuoamyecko cucremMe XMMHAYECKHUX
sanemenToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJIE.
duznyeckne U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABI HAaTpusi M Kauus. [IpuMeHeHHe IIEeNOYHBIX METAUIOB U HX
COCIMHEHUM.

[[lenoyno3emenbpHble METAUIbI MAarHuii W KaJblMH: IIOJIOXKECHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXKJICHHE B ITpupoie. PU3nyecknue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanplua. Baxueimue coenvHEHHS Kaiblus (OKCUJI, THUAPOKCHI, COJIN).
’KéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUSI.

AJTTOMUHUN: TIOJ103keHUE B [leproindyeckor CUCTEME XUMHYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHE aToMa, HaXOXKICHHE B mpupone. Pusznueckue u
XUMHUYECKHE CBOMCTBA aMIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMUYECKUX 3IEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aTroMa, HaxoxiaeHue B npupoae. Dduznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, ruipokcuibl U conu xenesa (1) u sxenesza
(1), ux coctaB, CBOWCTBA M MOJyUYCHHE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, M3yYE€HHE  PE3YyJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCITOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO UCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
MCCIIEOBAaHUE CBOMCTB KECTKOW BOJBI, IPOIlECCa TOPEHUS KEJe3a B KUCIOPOJIE
(BO3MOXXHO  HCIOJNB30BAHHWE  BHUJICOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUYEeCTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajblMs, alIOMUHUS, [IUHKA, JKeye3a
(I u xenesza (111), mexu (11), HaOmOACHME W ONMCAHUE MPOIIECCOB OKPAITHBAHHS
IJJaMEHH MWOHAaMU HATpusi, Kalusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATTFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «BaxHeinmue
METAJIJIbI U UX COCTUHECHUS.

XMMUA ¥ OKpPY:KaoUIas cpeaa

BemectBa m Mmarepuanbl B NMOBCEAHEBHOW KU3HM 4enoBeka. besomacHoe
HCIIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBast momoipb mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKawouleh cpeabl (MpeaeibHas I0myCTUMast
KOHIIeHTpalus BeilecTs, nainee — [1/IK). Ponb xumMuu B penieHun 3K0JIOrM4eCcKux
npooiem.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBsI3€M MpU W3YYEHHH XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JIJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAY4YHBIM (DakT, TUIoTe3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(PUKALMS, TEePUOJAUYHOCTh, HaOIIOICHUE,
HKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MMAPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIBI.

dusuka: marepus, aTroM, DJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIHI,
W30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUYECKUNU 3apsll, MPOBOJIHUKH,
MOJIYIPOBOJTHUKH, — JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pemérka, CIuiaBbl, (PU3UUECKUE BEJIWYUHBI, €AUHUIIBI U3MEPEHHS, KOCMUUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.



buonorusi: ¢ortocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATHHBIC
yAOOpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs] XUMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHIUCKUMHU
COI[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIIMXCS.

JIM4HOCTHBIE  pE3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCSI CHCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAUM U
pacIIMpeHne ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHUS 3HAYCHHUS XUMUYECKOM HAyKH B KU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHON WH(pOpMaiuein o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAaX MW MPAaBWIAX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYIMX  BHJAAX
JeSTETbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TMpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpOLECC€ ATOW Y4eOHOM JEeATEeTbHOCTH, T'OTOBHOCTH
OLICHUBAaTh CBOE IIOBEACHUE U IIOCTYIIKM CBOMX TOBApHUILEW C NO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI TIOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B O3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSCHEHHUS HAOJI0/Ia€MbIX MPOIECCOB U SIBJICHUI,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMU TEKCTaMM, CIIPABOYHOMN



JUTEPATYPOH, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOM
JIEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHS OOy4UEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE IMOCIEACTBUU M
HEIPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOMs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIOJIEHUsI TPaBWJI OE30MaCHOCTH TIPU  OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY M3yUCHHUI0 TTpodeccrii M Tpyaa pa3audHoro poja,
YBAKEHHE K TPYyLy M pe3yjibTaTaM TPYIAOBOM NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
WHUBUyJIbHON TPAEKTOPUU MPOAOHKEHHUST 00pa30oBaHus C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPo(heCCHOHATBFHON ASITENHPHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrnYecKOro BOCIIMTAHUS

HKOJIOTMYECKH 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICHXHMYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
npaBui 0€30MaCHOTO MOBEJEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalIUAX,
YIPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITHh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMUH, IS
pelIeHHUs 3aa4, CBSI3aHHBIX C OKPY Kalolled TPUPOIHON CPENOM, I MOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M IMyTeH HUX pelIeHUs MOCPEICTBOM METOIOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanpeaMETHBIX pPE3YJIbTATOB BBIICIAIOT 3HAUUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIEHAy4YHbIE TOHATHUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpEAMETax U IO3BOJIAIOT Ha
OCHOBE 3HaHUH M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAay4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT0O3HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISITUBHBIC), KOTOphIE OOEcClneurnBalOT (QopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHHUIO y4eOHOM
NEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe JIeiicCTBUSI

Bba3oBble jJJoruueckue JelicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NP OCBOCHHUU
3HAHWI: PACKPBIBATh CMBICI XMUMHUYECKHX MMOHATUNA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, yCTAaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTHSIMH), MCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (JAaKTOB M SBJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBA3U MEXAY OOBEKTaMU M3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TIPOLIECCe TIO3HAHUS TOHATHS (NIpEAMETHBIE W
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TIPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ 3JJIEMEHTAa), XuUMuyeckas (opMyna M ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TTO3HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TPOIIECCAX U SIBICHUIX.

Bba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh IMMOCTABJIEHHBIE BOIMPOCHI B KayeCTBE HMHCTPyMEHTA
MO3HAHUA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJibTar, PopMyIHpoBaThH 000OIIEHUS U
BBIBOJIBI TIO0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIIATH OTUET
O MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, TOJIyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~ JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO UH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIM4yHble METOJbl U 3aMpOoChl MPU MOHUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsi BBIMOJIHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7[a4 OMPEIEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  WCTOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOIB30BAHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANBHYIO (hOpMy TpeacTaBieHus] HHpOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmamu,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSMUY;

yMEHUE UCIOJIb30BaTh W aHAIM3UPOBaTh B TIpolecce y4eOHOH U
WCCJIEIOBATEILCKON JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIBCKOT0 XO3SIMCTBAa M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKIIEH NPUPOIHOMN
CpEpbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eCTBHS:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJ€ Juaiora W (WIh) IUCKYCCUHU) TIO
CyllecTBy  oOCykaaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJILHO BBITTOJHEHUS MPE/JIOKEHHOH 3a/1a4H;

YMEHUSI  TPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEILHOMN
JEATEIBHOCTH B YCTHBIX M TMHCHbMEHHBIX TEKCTaX; JenaTh MNPE3CHTAIUIO
PE3YJbTATOB BBHIMIOTHEHUS XUMHUYECKOTO SKCIEPUMEHTa (J1abOpaTOPHOrO OMbITA,
1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOTro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHOM M MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HHUKAIOIIMX MPOOJieM Ha OCHOBE Yyuéra OOIIMX HHTEPECOB M COTJIACOBaHUS
no3uruii (00CyXaeHus,, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEIEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJILHO OMNPEACNISITh EIU JEATeIbHOCTH, IUIAaHUPOBATh,
OCYHIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTeILHOCTD, BBIOUpaTh Harbonee 3pheKTUuBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUWA TPU BBINOJHEHUHM 33JaHUA C YYETOM
MOJTYYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OLIEHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO PE3yJbTaTa 3asBICHHON IIE€JIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUMN.

IMPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IbHOTO
COJIEp>KaHMs, YCTAHOBJIEHHOIO JaHHOM ¢enepaibHOM padoyeil mnporpaMMon,
BBIICJISIIOT: OCBOCHHBIC OOYYaIOMIMMUCS HAy4YHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI



JnercTBul, crnenuduueckue g TPEAMETHON  001acTu  «XUMHS», BHJBI
JNEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpIpETalH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIy oOydenus B 9 kjiacce mpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e pACKpBIBaTh CMBICI OCHOBHBIX XHWMHUYECKHUX MOHATHUNA: XWMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CI0>KHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTDh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlus, XUMUIECKasl CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJIb, MOJIIpHBIA  O0BEM,  PacTBOp,  AJIEKTPOJUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJUTHYECKAS] TUCCOLUALNS, PEaKUUd HOHHOTO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb,  BOCCTAHOBUTEIIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
aIIOTpONusl, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAf,
MeTaJuIMYecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MpEeAeiabHO OMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITUH W
MPUMEHSThH 3TU OHATHUSA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYI) CHUMBOJMKY JUIsI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHCHUN XMMUYECKUX PEAKIU;

e OIpPEIETATh BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB B
COCOMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
OTNpENEIEHHOMY KJIACCY COEIWHEHUU 1o ¢opMmysaMm, BHJ XUMHYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMYecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATh U XapaKTepUu30BaTh
Tabnuynyto (opmy Ilepuoandeckoit cCUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)y U «1modoyHas
noarpynmna (b-rpynma)», maneie u OONbIIME MEPUOMABI, COOTHOCHUTH
0003HaYCHUsSI, KOTOpPhIE MMEIOTCA B IEPUOAUYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX MO0 JJICKTPOHHBIM  CJO0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUUN B



npenenax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYII C YUYETOM CTPOSHUS UX
aTOMOB;

KJ1acCu(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHUE peaknuu (M0 YHUCIy W COCTaBy YYACTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 0OIIME W crenudUueckrue XUMHUYECKHE
CBOMCTBAa TIPOCTHIX U CIIOXKHBIX BEIIECTB, TMOITBEPXKAas OIMCAHUC
pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBJISITH  YPaBHEHUS AJIEKTPOJUTHUYECKON  JTMCCOIMAIMU  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMM MOHHOTO
oOMeHa, ypaBHEHHUS pEakIWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEaKIUn
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTEIbHYIO MOJICKYJSIPHYI0O W MOJIAPHYIO  MAacChl
BEI[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyJe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0JaTh  MpaBuja  MOJB30BAHUS  XMMHUYECKOW  MMOCYyJIOM U
7ab0paTOpHBIM  00OpY/JOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TIONYYCHUI0O U COOMpaHUIO
ra3o00pa3HbIX BEHIECTB (aMMHUaKa U YTIECKHUCIIOro ras3a);

MPOBOJUTh  PEaKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kKapOonart-, ¢ocdar-, cuiaHMkar-, cyibdar-, THAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIILHON JESATeTbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I W3YYEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAy4YHBbIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungposbIie
Ne o/ P Konrpoubnbie IIpakTHyeckue (1upp )
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMMYECKHE PeaKU
11 [ToBTOpenue u yriyoiaeHne 3HaHUH 5 1 bubmmorexa [IOK
' OCHOBHBIX pa3JIejoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnuoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2. HeMeTa/JILI M X COeAUHECHHUS
91 OO01mas XxapakTeprucTHKa XUMUIESCKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmesl. ["anorenst https://m.edso0.ru/7f41a636
OO01mmas xapaKTeprucTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 Bubmmorexa LIOK
' PYHIBL: ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUYECKUX
24 SHGL;eHTOIE IVAl-jr NIbl. YTaepoa u 8 1 2 bubamorexa [OK
' Ny PYIHIbL poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COSIMHEHUS



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

25

Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

. bubnmoreka [JOK
31 Obmwe cBoficTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxkneime MeTauisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BertectBa 1 Marepualisl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

9 KUIIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabusie IIpakTHueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aKOH.
[Tepuonuueckas cucrema 1 bubnmnoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHX AJIIEMEHTOB 1 bubmmorexa [JOK
B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOpPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bupl XUuMU4eCcKOW CBSI3W U THUIIBI 1 bubmmorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o reme
«IToBTOpeHue u yrirybneHue 3HaHHU 1 1
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay
Kaccudukanmss XuMuaeckux 1 bubmnoreka IIOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOU
eakuuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUSIX
[ToHsITHE O XUMUYECKOM PaBHOBECHH.
bubmorexa [JOK
DakTOpPHI, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKON PC€aKuu U IMOJIOKCHUC

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

XUMHYCCKOI'O paBHOBECUA

OKUCITNTEIIFHO-BOCCTAHOBUTEIILHEIC

but6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUUECKOIN
10 nccorranuu. CHIBHBIE U cl1a0ble bubnnorexa LIOK
o (AT https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HonHble ypaBHEHUS peaKUil buGnnorexa LIOK
yp peakit https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHNI buGnnorexa LIOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTUYECKON JUCCOIHAITTT
XUMHUYECKHE CBOUCTBA COJIEU B CBETE
13 MIPEACTaBIEHUI 00 buGnnorexa LHOK
p . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAITIT
bu6mmoteka [IOK
14 I1 7
OHATHE O THAPOJIM3E coJen https://m.edsoo.ru/00add9d4
15 O060011IEeHNEe U CUCTEMATU3 AL bubmmorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pertrenne dKCIIEpUMEHTAIIBHBIX Bubmaorexa ITOK
p https://m.edsoo.ru/00addbfa
3a7a49dy
KourponsHas padora Ne2 o teme
17 «3J‘IeII()T OJ'II/ITIf‘{eCKaH HCCcoUanus bubmorexa LOK
p a THATLHA. https://m.edsoo.ru/00addecO
XUMUYECKHE peakllii B PaCTBOPAX»
OO01mmas XxapakTeprCcTHKA TaJIOTCHOB.
18 XUMHUUYECKHAE CBOMCTBA HA IIPUMEPE bubmorexa LOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBoaopoa. CossiHast KUCIIOTA, bubnuorexa [HOK



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

XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
MPUMEHEHUE

https://m.edsoo.ru/00ade104

[Ipaktuyeckas padora Ne 2 o Teme

but6mmoreka [IOK

20 «ITomyueHne CONSIHOM KHCIOTHI,
Y B . https://m.edsoo.ru/00ade348
U3y4deHHE €€ CBOMCTB»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEAKIIUN, €CIIH OIUH U3 bubnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO1as xapaKTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AToTpoTHBIE MOTU(UKAIIUN CEPHI.
23 Haxosxnenue cepsl 1 €€ coeTMHeHU I bubmmoreka [JOK
B IIpUpoJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoopo/i, CTpoeHue, bubnmnoreka HOK
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTAa,
25 (hU3MYECKre U XMMUYECKHUE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKHE peakliny, Jiexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHUS] CEPHOMN KUCIIOTHI. bubmuoreka [JOK
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIleu cpebl COETUHEHUSIMU
cepbl
97 Brruucnenue MmaccoBoil 40U BBIXO/A bu6mmoteka [IOK
MPOAYKTA peaKINu https://m.edsoo.ru/00adec8a
28 OO01mmas xapakTeprCcTUKA SJICMCHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
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
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

V A-rpymrbl. A30T, paclipoCTpaHeHHE
B npupojie, GU3nIecKue u
XUMHUYECKHE CBOKCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XHMUYECKHE CBOMCTBA, MOJIYUCHUC U bubmmorexa [IOK
> HOLY https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonyuenne amMmmMuaKa, U3y4eHHE €ro bubmorexa [JOK
o 1Y https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ Gpu3ndecKkue u Bbubnuoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MHUHEPATBHBIX
32 00pennii. XMMHUYECKOE bubmorexa [IOK
yAOOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAKOIIEH Cpelib
COEIMHEHMSIMU a30Ta
®docdop. Okcun dpochopa (V) u
33 (bocg)o pHa}I KI/ICJ'IC(I))Ta (1)(1)1/11)3H(‘IC3JKI/IG u bubmorexa HOK
p L https://m.edsoo.ru/00adf68a
XHUMHUYECKHE CBOWCTBA, MTOTyYCHHE
Hcnonp3oBanue GocdaToB B
34 KaueCcTBe MUHEPATbHBIX YI00pEHUH. bubnuorexa [HOK
3arpsi3HeHue IPUPOTHON CPEIb https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B
35 npu (P; e g)mnrf){ecfc}ile Y XUMHYECKUE bubmmorexa LOK
P P AC https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yraepoaa, ux pusudeckue u bubnmnoreka HOK

XMMHYECKHNE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronbpHas KUCIOTa U €€ COu bubmorexa LOK
https://m.edsoo.ru/00ae006c
[Tpaktuyeckas pabora Ne 4 o Teme

38 "[losyyeHne yriekucioro rasa. bubmmoreka [JOK
KauecTBenHas peakuusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHayabHEBIE MTOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnmnorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIJIepoaa
40 Kpemnuuii u ero coenunenus bubnmorexa LIOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 [0 TEME bubnmnoreka [HOK
«Baxnenmine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHHUS
KontponbHas padota Ne3 no teme

42 «Baxneiine HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTUHCHHUS
OO6m1ast XxapaKTepuCTHKA XUMHYECKHUX
3JIEMEHTOB — METAJLJIOB.

43 Mertanauueckas CBSI3b U bu6nuoreka [IOK
MEeTaJUTNYECKast KpUCTaJInyecKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAJLJIOB
XHMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMUYECKUN P bubmorexa HOK

HaIlpsHKEHNUH METaJUIOB

https://m.edsoo0.ru/00ae1156
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OO6u1re cnocoObl MOTYyYSHHS
meTaiu1oB. CiuiaBel. Beruncienus mo

45 YpaBHEHUSM XUMHUUYECKHUX PEAKIIUA, bubmmorexa [JOK
https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPKUT
puMecH
46 [TonsTHE O KOPPO3UM METAJIIIOB bubmorexa [JOK
https://m.eds00.ru/00ae1278
bu6nuoreka [IOK
47 [enotnele MeTae! https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubmmoreka [JOK
Kamus https://m.edsoo.ru/00ae14b2
49 [llenouyHo3eMenbHBIC METAILTBI — bubmuorexa [JOK
KaJIbILIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiimue coeqMHEeHAA KLU buGnnorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNEe U CUCTEMATU3 AL
3HaAHUI
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubmmorexa [JOK
YCTpaHEHUs https://m.edso0o.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOCTE BOJIBI M METOMEI €6 bubmorexa LOK
\ https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubmuoteka [JOK
>4 AdIOMHHHI https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U bubnmnorexka HOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubmmoreka [IOK

https://m.edsoo0.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUABI U COJIN KCIIC3a

bu6nuoreka [JOK

> (11 u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06o0011eHNne U cUCTeMaTU3aIUS
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 3314 10 TEME bu6muoreka [IOK
«BaxuHelmme MeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX peaKIIHii, €ClIi OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIN bubnmnoreka [HOK
COACPKUT mpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MAacCCOBOM J0JIA BBIXOJA ITPOJYKTa
peakiumn
61 O0001IeHrEe U cUCTEMAaTU3 AU
3HAHUU
KonTponbnas padora Ne4 o teme
62 «Baxxnelme MeTasibl U UX
COCTUHEHUS
63 BemecTBa u maTepuaisl B bubnmnorexka HOK
MOBCEJHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE bubmuoreka [JOK
OKpYKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponp xvmuu B pelieHun bubnmnorexka HOK
HKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHEIil ypok. O0o0ICHHE 1 bubnmnoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHrlit ypok. O6o001eHue u bubnmnoreka HOK
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cUCTeEMAaTH3alusd 3HaAaHUN

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

68 PesepBHbIil ypok. O600mIeHIE 1

cUCTeEMAaTH3alusd 3HaAaHUN

bu6nmmoreka [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., Octpoymon WN.I'., Cnagkor C.A.,
AxknmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxnmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»
METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJIA
Xumust. 9 ki1.: KoHTposbHBIE U TPOBEpOUYHBIE paboThl K yueOHuky O. C.
["abpuensna «IIpocsemenue. 9» / O. C. 'abpuensn, [1. H. bepeskun, A. A.
Ymaxkosa u ap. - M.: Jpoda, 2020.

["abpuensn O. C., OcrpoymoB U. I'. HactonbHas kaura yunrens. Xumus. 9 Ki.:
Metoauueckoe nocobue. - M.: Jlpoda, 2017.

[Mabpuensn O. C., SmykoBa A. B. Pabouas terpans. 9 k. K yuebnuky O. C.
["abpuensna «Xumus. 9». — M.: [Ipoda, 2018.

["a6puensn O. C.. AmykoBa A. B. Terpaas ais 1abopaTOpHBIX ONBITOB U
npaktudeckux padot. 9 ki. K yuebnuky O. C. ['abpuensna «Xumus. 9 kinacey.
M.: Jlpoda, 208.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

["abpuensn, O. C. Meroanueckoe nmocodue k yueouuky O. C. ['abpuensna
«Xumusy. 9 knacc / O. C. 'abpuensa. — M. : IpodIIpocsemenne, 2020. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-

gabrielyan/


https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

["a6puensn, O. C. Metoauueckoe nmocodbue Xumus §-9 kiacc

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobiel1461/

[Mabpuensn, O. C. Xumus 8-11 kimacc. Metoaudeckue peKOMEHIaluKi ¥ padodast
nporpamMmma

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-
rekomendacii-i-rabochaya-programma/

["abpuensn, O. C. JlononHuTtensHas riiaBa K yueOHUKY «Xumus 9 kiaccy»

https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-

gabrielyana-khimiya-9-klass/

Ypox (POIII) https://resh.edu.ru

Ypoxk (Hcnopraui) https://nsportal.ru

(AIKnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Tpesenranus (Mudoypox) https://infourok.ru
bubmuoteka L{OK https://m.edsoo.ru

[TpesenTanus (3nanmo) https://znanio.ru

Pemy EI'D: https://ege.sdamgia.ru/

Ypox : https://urok.1sept.ru

Ypok, npe3erranuu:https://multiurok.ru
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