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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (eaepalbHONW pabodeil MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNnbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET PACHpPECNICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XWMHUH CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBPHOW I'PaMOTHOCTH,

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B IPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

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

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

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknacce» u «duznka. 7 u 8 Knacey.

[Ipy wu3yyeHHH XUMHUHU MPOUCXOAUT (QOPMHUPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TMOJOKCHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIBHBIX YMEHHHA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TaKUE I, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0OyJalolIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue ycIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyHAOIIMMUCS
OTbITa PAa3HOOOpPA3HOU NEATETHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBICHATH U OLICHUBATh SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XHMMUYECKUX 3HAHUH i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTrO 00111ero oOpa3oBaHusi, COCTaBlsgeT B 9 kinacce — 68 yacoB (2 yaca B
HEJIEJTIO).



COILEPKAHUE OBYYEHUA

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalaus, KaJIbIUA U HX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM DJJIEMEHTOB B Ilepuoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAIIMUYECKON PELIETKUA U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUuX
COEMHEHUM, TEHETUYECKAas CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3indHbIM MpU3HaKaM (110 YHCITy
U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTaJIM3aTopa). JK30- U SHAOTEPMHUYECKHE PEAKINH, TEPMOXUMHYECKHUE
YPaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKOM pPEaKLUu U IOJOKEHUE XUMHUYECKOIO

PaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnieHue YpaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pPEAKIMl € HUCIOJB30BAaHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOUALIUH. DIEKTPOIUTHI U HEIJIEKTPOIUTHL.
KaTtnonsl, anroHbl. MexaHHU3M JOUCCOLMALMKM BEIIECTB C PA3JIUYHBIMU BHIAMHU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble JIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUSI PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpalll€éHHble HMOHHBIE YpaBHEHHs peakuuil. CBoiicTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconunanun. KauectBeHHble peakiiuy Ha MOHBI. [loHsATHE O THApPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/NIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu



OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTH
pacTBOPOB BEILIECTB, IMpollecca AUCCOLMALMK KHUCIOT, WIeJo4Ye H cojei
(BO3MOXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ NPU3HAKA  MPOTEKAHHUsS  PEaKUud  HOHHOTO  OOMeHa
(oOpazoBaHue ocajka, BBIJCICHHE Ta3a, o00pa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUU
(ropeHue, peakluu pasiioKEeHHs, COEIUHEHUS), pacllO3HaBaHUE HEOPraHMYECKHX
BELIECTB C TIOMOUIbIO KA4YECTBEHHBIX pEaKIMl HAa HOHBL, pEUICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertannbl U MX coelnHeHUA

OO6mast xapakTepucTtuka rajnoreHoB. (OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMOJIEHCTBME C MeTayIaMH, HEMeTalUlaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConstHasi KUCNOTa, XMMUYECKHME CBOMCTBA, MOJIyYeHHE, NpuMeHeHue. JleicTue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeilmine XJIOpuabl U UX
HaXO0XJCHHE B IPUPO/IE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (PU3NYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYECKHe cBOMcTBa. OKCHIABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3MUECKMe ¢ XUMHUYECKHe CBOMCTBa (0oOmue Kak
NpeICTaBUTENsl Kiacca KHUCIOT U crenuduueckue). XUMUYECKHE PpEaKIn,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJyYeHHs] CEepPHOM KHCIIOTHI.
IIpumenenune cepHoil KuciaoThl. CoJIM CEpHOM KUCIOTHI, KAU€CTBEHHAs PeaKius Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPHUPOJE. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIEW Cpeabl COEIMHEHUSMH cepbl (KHUCIOTHBIE JOXKIM,
3arps;3HEHUE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENEHH OKHUCIEHHUs. A30T, PaCHpOCTPAaHEHHE B MPHUPOJE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Com aMMOHHS,
X GU3HUECKHEe U XUMHUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3MUeCKHe W XUMHUUYCCKHE
cBolcTBa (0OIlIME KaK TMPEICTaBUTENSl Kilacca KUCIOT W cruenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
yaoOpeHuid. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIIEeH Cpeabl COEIMHEHUSIMH a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/1yXa, MO4YBbl M BoA0EMOB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUNUECKHE M XUMHUYECKUE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3nuecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KauecTBE MUHEPATLHBIX YAOOPEHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepojaa, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTMYecKHue MNpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00anbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
b dexT. YronbHas KUCIOTa U €€ COJM, UX (PU3NYECKUEe U XMMHUYECKUE CBOMCTBA,
nojiydeHue W npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KAK O COSTUHECHHSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIN Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKU Ba)KHBIX BEIIECTBAX: JKHUpaXx, Oelikax, yriieBojax — U ux
poiM B OKM3HM UeloBeKa. MarepuanbHOE €IWHCTBO OPraHMYeCKHX |
HEOpPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOKICTBa, IOJy4eHHE W
npuMmeHeHne. CoenuHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus: 00
okcuge kpemHus (1V) m xpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30mMacHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEHEBHOMN KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M MUX COEAMHEHHH (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslaMmu  ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BAaHHE
BHJIEOMATEPUAIIOB), HAOIOIEHUE Tpollecca OOYIJIMBaHUs caxapa MoJl JIeicTBUEM
KOHIIEHTPUPOBAHHOM CEPHOW  KHUCJIOTBI, H3Y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON PEaKkiluy Ha Cyibdar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M uX CcoeaWHEHUN (BO3MOXKHO HMCIIOJIb30BAHHE



BHJIEOMATEpUANIOB), oOpa3liaMu a30THBIX U (PoCchHOPHBIX yIOOpEeHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX pEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U HU3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJIECUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEBIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPUAIIOB), W3y4YCHUE MoJIesen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MOJy4YeHUE, COOMpaHHE, paclO3HABaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pPEakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHelme HeMeTaIbl U UX COSTUHEHUS.

MeTta/uibl M UX COEMHEHUSI

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B Illepuogumueckourt cucreme xumuyeckux osiemeHroB [l H.
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAUIMYECKasi ~ KpUCTAUIMYECKAass  pemeTka.  DJIEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHUH MeTauioB. du3nyeckrue U XMMUYECKHe CBOWCTBa MeTauioB. Oo1ue
CHocoObl TONydeHHs MeTayioB. [loHsATHE O KOPpPO3UU METAIIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposuu. CrjiaBel (CTainb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U MPOMBIILICHHOCTH.

[IlemouHble MeTaJUIbl: NoJokeHUe B [lepuoanyueckoil cucteMe XUMHYECKHUX
sanemeHntoB J[. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl 1
TUAPOKCUABl HaTpus W Kanud. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COEeIMHEHUMH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux ajeMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HAaXOXJI€HUE B IIpupojae. Pu3nyecKkrue U XUMUYECKNE CBOMCTBA MarHus
u Kanblus. Baxkunelmume coequHeHHs] KalblMs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHME aToMa, HaxoXKJAeHUE B mpupone. duzndeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHbIE CBOWCTBA OKCHUJIa U THAPOKCUIA
AJFOMUHHSL.

Keneso: monoxenue B [lepuoguueckoil cuCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOoXJIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U comu xene3a (1) u xxenesa
(1), ux cocraB, CBOWCTBA U TIOJIyUYCHHE.



Xumuueckuit IKcnepumenm:

O3HakomiieHHEe ¢ oOpa3laMd METalIOB W CIUIaBOB, HMX (DU3UUECKUMHU
CBOWMCTBaMH, W3YYCHHE  pE3YyIbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
WCTIONB30BAaHUE BHUACOMATEPHUAJIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIbIUd W HATpHUs C BOAOW (BO3MOYXKHO WCIIOJIh30BAHUE BHICOMATEPHAIIOB),
HCCJIEI0BAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTCKAHMSI
KaueCTBEHHBIX PEaKIMi HAa WOHBI: MAarHWs, KaJbIHMs, aFOMHHHMS, IIMHKA, XKene3a
(1) u xene3a (1), meau (1), HaOIIOACHKME W OMKMCAHUE MPOIIECCOB OKPAIIMBAHHUS
IUTAMCHU HMOHAMHM HATpUs, Kaius ¢ Kajablusd (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPUAJIORB), HCCIIE0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y THJIPOKCHUIA IIUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHewme
METaJTbl K KX COCTUHCHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa W Marepuwanibl B TOBCETHEBHOW J>KM3HHM 4YelloBeKa. be3omacHoe
UCII0JIb30BaHNE BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momompb mpu
XUMHYECKUX 0KOTaxX M OTPaBICHUSX.

XVMMHUYECKOe 3arpsi3HEHHE OKpY’KAIoIIeW cpensl (MpeaesibHas J10mycTUMast
KOHIleHTpanus BemiecTs, nainee — [1/IK). Ponbp xumuu B pemieHnn 3KOI0THYECKUX
poOJIeM.

Xumuyeckuit IKCnepumenm:

U3y4YeHHe o0pa3l0oB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEPHBIC
MaTepuabl).

Mescnpeomemmnuwie ceaszu

Peanuzanust MeXIpeIMETHBIX CBSI3eM NMPU HM3YUYEHUH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAayYHBIX
MOHATHH, TaK U TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HaYYHOT'O IIHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAYYHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUs, TMEePUOJUYHOCTb, HaAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJeb, SBICHUE, TAaPHUKOBBIN
3 peKT, TEXHOIOTHS, MaTCPHUAIIBI.

®dusnka: wmaTtepusi, aToOM, OJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIU],
W30TOMBI, PAANOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYECKUN 3aps]l, MPOBOJIHUKH,
MTOJTYIIPOBOAHUKH,  JTUAJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNICCKAS



pemérka, CruiaBbl, (pU3MUECKHe BEIMYWHBI, CIUHUIBI W3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IUTaHETHI, 3BE3/b1, CoHIIE.
buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yInoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATeIbHbBIE BEIECTBA.
I'eorpadusi: armocdepa, ruapocdepa, MHUHEPATbI, TOpPHbIE MOPOBI,
MOJIE3HbIE UCKOTIAeMbIe, TOTIJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PpE3yJabTaThl OCBOCHHSI TIPOTrPaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCA B XOJ¢ OOyYCHHMS XUMHUU B CIUHCTBE yYeOHOH H
BOCIIUTATEIIbHON JICSITCIIBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMM
COIIMOKYJIBTYPHBIMH M JIYXOBHO-HPaBCTBCHHBIMH IICHHOCTSIMU, TPHHITBIMH B
oOIecTBe MpaBUIaMW M HOPMaMH TIOBEJICHUS M CIOCOOCTBYIOT IpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATTU3AIMH 00yUYatOIINXCS.

JIMYHOCTHBIC ~ pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIUXCSI
PYKOBOJICTBOBATbCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUUA U
paciIMpeHre OmbITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) MaTpMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HAyYHOMY HACIIe[IMI0, TOHWMAHUSA 3HAYEHUS XUMHUYECKON HAyKU B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHON HHGpOpMAIIUCH O
NEPEIOBbIX JOCTHKEHUAX M OTKPBITHSX MHPOBOM M OTCUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEICTABIECHUS O CONHUAIBHBIX HOpPMaxX M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIIeOBATEIbCKONM, TBOPYECKOM W JAPYrUX  BHIAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TIPH
BBITIOJTHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YI€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aM OTTIOHUMAHUIO
M B3aWMOIIOMOIKA B TIpollecce OTOW Y4eOHOW JeATEeIbHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEJCHUE W TIOCTYNKM CBOMX TOBAPUINEH C TO3HIINH
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEICTBUNA MTOCTYTIKOB,;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECCKUE TIPEIICTABIICHUS O BEIIECTBE M XUMHUYECKON pEaKIluw,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTAaBIISIOIIHE
OCHOBY U TIOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKA C
NPUPOTHOM CPEOU, O POJIM XMMHUU B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAMPABICHHBIC HA MOJIydYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJIUMBIC NJii OOBSCHEHHUS HAOII0JaeMbIX IMPOILIECCOB U SBJICHUH,
MO03HABATENbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMHu, CIPaBOYHOMN
JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAaMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYECHHI0O M TO3HAHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CrOCOOHOCTh K camM0ooOpa3oBaHWIO, TMPOEKTHOW U HCCIEI0BATEIHCKON
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 J>KM3HU, OCO3HAHHE TOCIEACTBUU U
HETPUATHE BPEIHBIX MPHUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacCHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEpEC K NMPAKTUYECKOMY M3Y4YEHUIO npodeccuii 1 Tpyaa pa3IuyHoro poja,
YBAXEHUE K TPYyAYy M pe3yibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TMPHUMEHEHUs MPEIMETHBIX 3HAHUW TIO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
UHANBUAYAJTbHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHON MPpodheCCUOHAIIBHON JEATeIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 1eNecOo00pa3HOe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE IIEHHOCTU 3/I0POBOTO U
O6e3omacHoro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOCHUS
MpaBmI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMHU, a TAK)KE B CUTYAIIUAX,
YIPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEW MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTed HX PELIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe MeTanmpeaMETHBIX peE3yJbTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHusT MUPOBO33PECHUS OOIICHAY4YHBbIC TOHATUS (3aKOH, Teopus,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JIPYToe.), KOTOpbhIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTaX M TMO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O IEJIOCTHON
HAy4YHOU KapTHHE MUpPA, U YHUBEpPCAJIbHbIC YUeOHbIC NeCTBUS (TTO3HABATEIbHBIC,
KOMMYHHUKATUBHBIC, PETYJIATHUBHBIE), KOTOpbIE oOecrneunBaroT (HopMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4uyeOHOM
NeSATeTbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHBbIE YUeOHbIE AelCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIIOIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPH OCBOCHUU
3HAHUMN: PacKPBIBaTh CMBICI XUMHYECKUX TOHITHH (BBIACISATH MX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BaTh
MOHSTHUS JJIsI 00OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHHS U
KPUTEpUH JUIsl KIacCU(PUKALUA XUMHYECKUX BEIIECTB M XMMUYECKHX PEaKIIui,
yCTaHABIMUBATh MPUYMHHO-CJIEJICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU HU3Y4YECHUS,
CTPOUTH JIOTUYECKUE PACCYKICHUs (MHIYKTUBHBIC, AeNYKTUBHbBIC, 110 aHAJIOTUN),
JenaTh BBIBOABI U 3aKIIFOUCHHUS;

yMEHHE TMPUMEHSATh B TIpollecce TMO3HAHUS TOHATHUS (NPEIMETHhIE W
METaIrpeIMETHbIE), CHMBOJIIMYECKUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEMbIE B XUMHH,
peoOpa3oBBIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIETbHBIC MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MPU PEHICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJEIbHBIX MPEACTABICHUN BBISIBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
MPU3HAKHA W3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICICTBEHHBIC CBS3U U
MPOTUBOPEUHS B U3yUaE€MbIX IIPOLIECCAX U SIBICHUAX.

ba3oBble ncciaenoBaTe/ibCKue 1eiCTBUA !

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, & TaKXKe B KAayeCTBE OCHOBBI IJi1 (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUH;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHWIO, OPraHW3allMd W TPOBEIACHUIO
VICHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOrHO3UPOBATH €ro pe3ysbTaT, GOpMyIupoBaTh 0000LIEHUS U



BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ ungopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALIUIO
pa3IUYHbIX BUAOB U (HOPM MPEACTaBICHUS, OJIYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJIIpHAs JUTEpaTypa XUMHUYECKOIO COJAEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OIEHUBATh NPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE MPUMEHSITh PAa3IMYHbIE METOJIbI M 3ampoChl MPU MOUCKE U OTOOpE
UHpOpPMAIIM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBIMIOJIHEHUS
y4eOHBIX M MO3HABATENIbHBIX 3a/1a4 ONPEEIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCHOJB30BaHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANBbHYIO (POpMY TpejcTaBiieHus nHopMauu u
WUTIOCTPUPOBATh pelIaeMble 3a7aud  HECJIOXKHBIMH CXE€MaMH, JuarpaMMami,
IpyruMu popMaMu rpauku U UX KOMOMHAIIUSIMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Tpolecce ydyeOHOM W
UCCJIEIOBATEIBCKON JICSITENHbHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIBCKOr0 XO3SIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYKAIOWIEW NPUPOTHOU
Cpeapbl.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHsS 3aJaBaTh BOIpPOCH (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJIaeMOW  TeMbl, (QOPMYJIHpPOBATH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEICTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  I[0O3HABATEJIbHOU
NEATEIbHOCTA B YCTHBIX U MHUCBMEHHBIX TEKCTax; JeJlaTb MPE3eHTalUI0
PE3YNIBTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (1ab0paTopHOTO OIBITA,
71a00paTopHOM pabOTHI MO UCCIIETOBAHUIO CBOICTB BEILIECTB, yYEOHOTO POEKTA);

YMEHHS Yy4eOHOro COTpYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
IIO3HABATEJIBHON M  MCCIENOBATEIbCKOM  NEATENBHOCTH NPU  PELICHHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIaCOBaHUs
no3unuii (o0CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMBI», KOOpPIAMHALIMS
COBMECTHBIX JICMCTBMIl, ONpENENECHUE KPUTEPHEB IO OLEHKE KauecTBa
BBIIIOJIHEHHOM paOOTHI U APYTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHHE CaMOCTOSITEIBHO OIPEAENATh LEJINU JEATeIbHOCTH, I[UIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NEeATEeNbHOCTD, BbIOMpaTh Haubosee 3 (PeKTUBHBIE CIOCOOBI pPEIIeHUs] yUeOHbIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOATENIBHO COCTaBIIATh WM KOPPEKTUPOBATH



NPEIJIOKEHHBIA QJITOPUTM  JEUCTBUM IIPU BBINOJHEHUM 3aJaHUNA C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUIX,
OLICHUBATh COOTBETCTBHUE IMOJYYEHHOIO pE3yJIbTAaTa 3asBICHHOW €U, YMEHUE
WCIMOJI30BATh U AaHAIM3UPOBATh KOHTEKCTHI, MIPEJIaracMble B YCIOBUHU 3aJaHUI.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
CoJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaibHONM pabdoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4dHbIC 3HAHUS, YMEHUS M CIIOCOOBI
NedcTBUM, crenuduueckue I NOpeIMETHOM o0jacTh  «XUMHS», BHJIbBI
NEATENIBHOCTA 1O  MOJYYCHHIO HOBOTO  3HAHUS, €ro HWHTEPIpPETAIUu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyuenus B 9 kjiacce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOIINXCS] YMEHUH

e PpACKpPBIBATh CMBICI OCHOBHBIX XUMHYECKUX TOHATHI: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHUOH, MPOCTOE BEIUIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEMEHD
OKHUCJICHHUS, XUMUYECKasi PeaKIvs, XUMUIECKasl CBS3b, TEIJIOBOM 3¢ deKT
peakIuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEDJICKTPOJIUTBI, J3JEKTPOJIUTUYECKAs IUCCOLMALINS, pPEAKLUU HOHHOIO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HeoOpaTUMBIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCJIUTENNb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTAHOBJICHHUE,
aJoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJICHTHAs, MOHHAasi,
METaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeETKa, KOPpO3Hs METAJIOB,
CIUIaBbl, CKOPOCTb XHMHYECKOM pEaKUHUH, IPEAEIbHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

e WUIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHWYECKUX IIOHATHU W
IIPUMEHSATH 3TH NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHU;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBICHUS (HOPMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONPEAENATh BAJEHTHOCTD U CTENIEHb OKUCIIEHUS] XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOIO COCTAaBa, IIPUHAMICKHOCTHh BEIIECTB K
OmpeNenéHHOMY KJIacCy COEIWHEHUH 1o (opMyrnaMm, BHII XUMHUYECKOU
CB3U (KOBaJICHTHAs, WOHHAs, METaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHEHHUSX, 3apsij UOHA M0 XUMUYECKON (opMyIe, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIMHEHHM, TUIT KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BEUIECTBA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MengeneeBa u
JEMOHCTPUPOBATh €ro IIOHHMAaHWE: OIHUCHIBATh M XapaKTEPU30BaATh



Tabinunyto ¢opmy llepuonnyeckoil CUCTEMBI XMMHUUYECKHX AJIEMEHTOB:
paznuyarh MOHATUS «rJaBHas noarpymnmna (A-rpynma)» M «noOodHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOABI, COOTHOCUTH
000O3HayeHusi, KOTOpblE HMEIOTCS B NEPUOAUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XAPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sAjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpesieieHue HMX MO DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npeaenax MajibIX MEePUOJI0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKlUU
BEUIECTB, MO TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTENEeHEW OKUCIEHUS
XUMHUYECKUX DJIEMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLME U cHenupUuyYecKue XUMUYECKUe
CBOICTBAa MPOCTHIX U CIOXHBIX BEUIECTB, MOJATBEPXkAasi OIMNHUCAHUE
npuMepaMu MOJICKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIINUX
XUMHUYECKUX PEaKIUi;

COCTaBIIATh YPABHEHUS AJIEKTPOJIUTHUYECKON HUCCOIMAIMU  KHUCIIOT,
IIeJIOUEeH M COJIeH, MOJTHbIC U COKPAIIEHHbIE YpaBHEHUS PEaKlnii HOHHOTO
oOMeHa, ypaBHEHHUS peaklud, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXKY BEIIECTBAMH PA3JIMYHBIX KIJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MIOCPEJICTBOM COCTaBIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBPAIICHU B Pa3IMYHBIX
YCIOBUSX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o QopMmye
COEIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOUN peaKklny;

coOmoaTh  TMpaBWja  TOJIB30BAHUS ~ XUMUYECKOHW  TMOCyIoOH U
nabopaTopHbIM  000pYyTOBAaHMEM, a TakKe TpaBwia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 1O BBINOJTHEHUIO
1a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJXYYEHHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

OPOBOJIUTh  PEAKIMH,  MOJATBEPKIAIOIINE  KAaueCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
noaua-, kKapobonat-, ¢ocdar-, cuiMkar-, Ccyibpar-, TUIPOKCUI-UOHBI,



KaTHOHBI aMMOHHUS W HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIWE B
BOJIHBIX PaCTBOpPaX HEOPTaHWYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIC OIEPAIlUU MBICITUTEIILHON JeATETbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, O0O0OOIIeHHEe, CHUCTeMaTU3alNIO, BBHISBICHUE
NPUYUHHO-CIICICTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIECTB H
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOAbl TIO3HAHHS —
HAOJIFOJICHHE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMEHT (pCaIbHBIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE

padoTsbI padoThI
pecypcsl

[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XHUMHYECKUX 31eMeHTOB []. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYECCKHX DJIEMECHTOB 1 bubmorexa TOK

. 08.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKHUX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6

5 Knaccudukanus XxuMmuaeckux 1 bubnuoreka [JOK
peaKkIuii o pa3IMYHbIM MpU3HAKAM 19.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

6 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmorexa HOK
DEARTIH. 22.09.2023 | https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIHUIX
KounTtponsnas padora Nel mo teme

7 I1 i 1 1
«[ToBTOpEeHUE U yrnyOsaeHne 3HaHUI 96.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

3 IlouaTHe 0 XUMHUYSCKOM 1 bu6mmoreka [JOK
paBHOBecuH. DaKTOPBI, BINAIOIINE 29.09.2023 | 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
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Ha CKOPOCTb XUMHUYECKOU PEAKLIUU U

I10JIOKEHHE XMMHUYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakiuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 nccoruarmy. CHIbHBIE U CIIa0bIE bubnmorexa LOK
g HHATUH. 06.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 MoHHbIe ypaBHEHUA PEAKIIUN bubnmorexa LOK
yp peaxtt 10.10.2023 | https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bu6moreka [IOK
00 AJIEKTPOIMTHICCKOM 13.10.2023 |  https://m.edso0.ru/00add5d8
IIUCCOLINALINT
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBIeHUI 00 bubmmorexa [OK
pell . 17.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [Tonusarue o ruaponse conen Eubmaorexa HOK
AP 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O0o00IIeHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HAHUI 24.10.2023 | https://m.edsoo.ru/00addd12
I1 0 Ne 1.
16 «IE):;(;I:{IITIZC:I?(?HP: I/IOI\IZHTaJIBHBIX bubmnorexa [IOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa
3a7a4uy
KonTponpHas padota Ne2 o teme
17 «DIIEKTPOSIUTHYECKAS TUCCOIIMALINS Bubmiorexa OK
p g HHATHA. 10.11.2023 | https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIIUU B PACTBOPAX»
18 OO11ast XxapaKTepUCTHKA IraJIOT€HOB. bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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XUMHYECKUE CBOMCTBA HA IPUMEPE 14.11.2023 | https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKHE CBOMCTBA, MOTYyUYCHUE bubmorexa LHOK
> HOTYHERHS, 17.11.2023 | hitps://m.eds00.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4yeHne COJITHON KUCITOTHI bubmorexa HOK
yi . N ’ 21.11.2023 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Brrurcnenus o ypaBHEHUSM
21 XUMHYCCKUX PEaKIIHiA, eCITH OJWH U3 bubmorexa HOK
P ’ 24.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpymis 28.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepbl u €€ coeTMHeHU N bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA 01.12.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
(bu3UYecCKre 1 XUMUYECKHE CBOHMCTBA 05.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYEeCKre U XUMHUYECKUE bubmorexa HOK
. 08.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 12.12.2023 | https://m.edsoo.ru/00adec8a

OKPY’KAIOILIEN Cpellbl COEAUHEHUSMMU
cepbl
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Briuucienne MmaccoBOM TOJIU BBIXOAa

bubmuoreka [JOK

21 MIPOJIyKTa PEaKIuu 15.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast xapaKTepUCTUKA SJIEMEHTOB
08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacrpoCcTpaHeHHE B PUPOJIE, 19.12.2023 | https://m.edsoo.ru/00adeea6
(du3HUecKre U XUMUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u
29 XMMHUYECKHE CBOMCTBA, MOJIyYeHUE U brbmmorexa [OK
’ 22.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHHe ero bubmorexa TOK
N 26.12.2023 | https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XMUMHYECKHE CBOMCTBA 09.01.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX
32 yaoOpeHuit. XuMHU4ueckoe Bubmmorexa [JOK
. 12.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEeHUE OKPYKaIoIIei cpeibl
COEIMHEHUSIMU a30Ta
®docdop. Okenn pochopa u
33 (boc:;)o;}))Ha;I KI/I(?J'I(E))Ta (1)(1)1/11)31/1(‘1\211(1/16 u bubmmorexa [TOK
. 16.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonw3oBanue docdaToB B
34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HeHue NPUPOJHON CPEIb 19.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYrnepon, pacnpocTpaHeHuE B bubnunoreka [JOK
npupoje, Gu3nyeckre U XUMHUECKUe 23.01.2024 | https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [{OK

36
DKoyorn4yeckre mpoOIeMsl, 26.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCHIOM yriepoaa (1V)
37 VYroipHas KUCIIOTa U €€ COJIH bubnmorexa LHOK
30.01.2024 | https://m.edsoo.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KadecTBenHast peakius Ha KapOOHAT- 02.02.2024 | https://m.edsoo.ru/00ae027e
uoH"
[TepBoHauaNbHBIE TIOHATHUS 00
39 OpraHUYECKHX BEIIECTBAX KaK O bubmorexa OK
p Hl 06.02.2024 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
40 KpeMunii 1 ero coetnHeHns bubmorexa LOK
P A 09.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [JOK
o teMe «BaxxHelnne HemeTauibl U 13.02.2024 | https://m.edsoo.ru/00ae0bf2
HUX COEIUHEHUI»
KonTtponsnas padora Ne3 no teme
42 «Baxuelnne HemeTayUIbl 1 UX Bubmorexa OK
16.02.2024 | https://m.edsoo.ru/00ae0el8
COEIMHEHU S
OO6mras xapakTepucTuKa
XAMHAYECKUX DIIEMEHTOB —
43 MeTaIoB. MeTajutndyeckas CBsA3b U Bubmiorexa OK
' 20.02.2024 | https://m.edsoo.ru/00ae103e

METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
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METAJLJIOB

XHUMHYECKHE CBOUCTBA METAJIOB.

44 DIEKTPOXUMUAYECKUM DS, bubmaorexa [IOK
p N A 23.02.2024 | https://m.edsoo.ru/00ael1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. CruiaBsl. Beruncienns no
45 aBHEHUIM XUMHUYECKUX PEAKIIUN bubmmorexa [IOK
yp peaxiui, 27.02.2024 | https://m.edso00.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
46 TToHsaTHE O KOPPO3UU METAILIOB bubmorexa LOK
pp 01.03.2024 | https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47
[lenourpie MeTa bl 05.03.2024 | https://m.edsoo.ru/00ael14b?2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 12.03.2024 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [IOK
KAJIBIMI U MarHui 15.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxneiimne coequHEHNS KaJIbLIU bubnmorexa [TOK
s t 19.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U cCUCTEMATU3 AL
3HAHUU 22.03.2024
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEeHHs 02.04.2024 | https://m.edsoo.ru/00ae1886
II 0 Ne 6
53 | "KEcxooms nomstn meTon 66 BuGmorera 110K
\ 8 A 05.04.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
N bubnmuoreka [JOK
54 An
FOMIHITH 09.04.2024 | https://m.edsoo.ru/00aelc64
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AmboTepHBIe CBOWCTBA OKCH/IA U

bubmuoreka [JOK

> TUIPOKCHUIA 12.04.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% AKeneso 16.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJTH JKeTie3a bubnuorexa [JOK
(1) u xenesa (111) 19.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HAHUHN 23.04.2024
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 3374 bu6moreka [IOK
1o Teme «BakHeHIme MeTaIbl U UX 26.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Berarcnenus o ypaBHEHUAM
XUMHUYECKUX PeaKlUii, eCI1 OJUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [JOK
COJICPXKUT IpUMecH. Berunciienns 30.04.2024 | https://m.edsoo.ru/00ael750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O06o01eHre U cucTeMaTru3amus
3HaAHUH 03.05.2024
KounTtponbnas padora Ne4 no teme
62 «Baxuenmme MeTaIbl ¥ UX 07.05.2024
COEIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnunoreka [JOK
MOBCEIHEBHOM KU3HH UeIOBEKA 10.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXarollen cpebl 14.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
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9KOJIOTMYECKUX TPOOIIEM 17.05.2024 | https://m.eds00.ru/00ae4270
66 PezepBubiit ypok. O0o0mICHNE U 1 bubmuorexa [IOK

CUCTeMAaTH3aIis 3HAHUH 21.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK

CUCTeMAaTH3aIis 3HAHUH 24.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK

cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIJMYECTBO YACOB I10 68

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

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
METOJIUYECKHUE MATEPHUAJIBI JJISI YUUTEJIA
Xumus. 9 ki1.: KonTponbHbie U TpoBepoUHbIie padboThl K yueOHuky O. C.
INabpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: Ipoda, 2007.

INa6puensn, O. C. Meroaudeckoe mocodbue Xumus 8-9 kiace

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobiel461/

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

110, dJIEKTpOHHAas JJabopatopust «EnnHast KOmIeKIus g poBbIX
obpasoBareabHBIX pecypcosy - http://school-collektion.edu/ru

«®DenepanbHbIii HHCTUTYT MEAArornuecKux u3MepeHuin» - http://www.fipi.ru
«DenepanbHbIA HEHTP HHPOPMAIIMOHHBIX 00Pa30BaTEIBHBIX PECYPCOB) -
http://fcior.edu.ru

https://proshkolu.info —«DnexTpoHHOE MTIEeproIMIECKOE N3TAHUEY



