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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMUM Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHWs COCTaBJIEHA HA OCHOBE TPeOOBaHMH K
pe3ysipTaTaM OCBOCHHS OCHOBHOH  00pa3oBaTelbHONW MpPOrpaMMBI  OCHOBHOTO  oOmiero oOpa3oBaHus,
npexacrasiaeHHbIx B @PT'OC OO0, a Takxke Ha ocHOBe (enepanbHOi padodeil mporpaMMbl BOCITUTAHHS U C YYETOM
KOHLENIUK MpenoAaBaHus y4deOHOro mnpeaMera «Xumus» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
Denepanu.

[Iporpamma mo xuMuu fa€T MpeACTaBICHAE O LEJX, 00mmel cTpaTeruy 00ydeHus], BOCIIUTAHUS W Pa3BUTHUS
00ydJaromuxcsi CpeIcTBaMH Y4eOHOro TIpenMera, YCTaHaBIMBaeT o00s3aTeIbHOE MPEAMETHOE COJepKaHue,
HNpeIyCMaTpUBAET PacHpefeleHHe €ro Mo KiaccaM M CTPYKTYpHpPOBAaHHE IO pasfelaM M TeMaM IpOrpaMMsbl IO
XUMHH, ONpenenseT KOIMYECTBEHHBIE M KAUYEeCTBEHHBIE XapaKTEPHCTUKU COAEPIKaHHSA, PEKOMEHIYEMYIO
MOCJIE/IOBATENILHOCTD U3YUEHHS XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTO
nporecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0YYalOIIMXCs, ONpelessieT BO3MOXHOCTH IpeaMeTa Ui peau3aluu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNbHON HpPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, a TakKe TpeOOBaHMH K pe3ysbTaTaM OOy4YeHWS XMMHU Ha YpOBHE Iiejell W3y4deHUs NpeaMera |
OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIbHON EATENEHOCTH 00YYaIOIIETrocs 110 OCBOCHUIO Y4€OHOTO CO/IePKAHUSL.

3HaHWE XUMHH CIY>KUT OCHOBOH [Tl ()OPMHUPOBAHHS MHUPOBO33PEHHS 00YYaIOIIETrocs, €ro IPEICTaBICHNUH O
MaTepuaJbHOM €IWHCTBE MHpa, BaXXHYIO pOJNb HUrpaloT (QOpPMHUpyeMble XUMHCH IPEACTaBICHHS O
B3aUMOIIPEBPAILICHUAX JHEPTHMU U 00 JBOJIOIMU BELIECTB B NPHPOAE, O IYTAX PEUICHUS TIOOATbHBIX MPOOIeM
YCTOWYMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPICTUYECKOH, MHUIIEBOM M IKOJIOTMYECKOH OE30MacHOCTH,
poOJIeM 3paBOOXPaHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peasiu3alii BO3MOXKHOCTEH Ui caMopa3BHTHs U (POPMHUPOBAHHMS KYJIbTYPbl JHUYHOCTH, €&
o01mei 1 PyHKIMOHATIBHOW IT'PaMOTHOCTH;

BHOCHT BKJaJ B (pOpMHpOBaHHME MBILIUICHUS W TBOPYECKUX CHOCOOHOCTEH 00y4arolIMXcsi, HAaBBIKOB HMX
CaMOCTOATENbHOM yueOHOH esITeNbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEI0BATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK
B TIOBCEZIHEBHOH XH3HH, TaK U B TPOPECCHOHATBHON IESTEIbHOCTH;

3HAaKOMUT CO CHENN(UKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBACT OCHOBBI LEOCTHOTO B3IIAJa HA €IUHCTBO
NPUPOJBI M YeJIOBEKa, SIBJIAETCS OTBETCTBEHHBIM 3TaloM B ()OPMHPOBAHUM €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
00yJaroIIUXCS;

CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOMICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOAE, K
9eJIOBEKY, BHOCHT CBOH BKJIA]] B 3KOJIOTHYECKOE 00pa30BaHUE 00YJAIOIIIXCS.

JlaHHble HanpaBiieHUs] B 00y4YE€HHH XUMHUU 00ECIIeUYMBAIOTCS Clieln(UKOI cosiepKaHus yueOHOro npeamera,
KOTOPBIH SIBJISICTCS IEJarorndeckn alalTHPOBAHHBIM OTPaKEHHEM 0a30BOM HayKHW XMMHUH Ha ONPEIeIEHHOM JTare
€€ pa3BUTHSL.

Kypc xvMuu Ha ypOBHE OCHOBHOI'O OOIIEro OOpa30OBaHHs OPUEHTUPOBAH HA OCBOCHUE OOYUYAFOIIMMUCS
CHUCTEMBI NIEPBOHAYAIBHBIX MOHATHHA XMMHHU, OCHOB HEOPTaHUYECKOM XUMHMU U HEKOTOPBIX OTAEIBbHBIX 3HAYMMBIX
MOHSATHI OPraHNYeCKON XUMHU.

CrpykTypa copaepkaHHs MpPOTpaMMbI 1O XHMHH C(HOPMHPOBAHA HAa OCHOBE CHCTEMHOTO IOAXOAa K &
n3ydeHuno. ConepkaHue CKIIaIBIBACTCAd M3 CHCTEMbI NMOHATHH O XMMHYECKOM 3JIEMEHTE U BELIECTBE M CHCTEMBI
MOHATUH 0 XUMHYECKOH peakiuu. O0e 3TH CHCTEMbI CTPYKTYPHO OPTaHM30BaHBI M0 MPUHIHUITY TTOCIIEI0BATEIBHOTO
Pa3BUTHA 3HAHUH HA OCHOBE TEOPETHUECKUX IPEACTaBICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO Y4€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoaunueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHMUY;

— y4eHHUs O CTPOCHUH aTOMa U XUMHYECKOH CBSI3Y;

— IpeACTaBICHUH 00 3MEKTPOINTHIECKON AUCCOIMAINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKHU MOJIYYECHHBIX U OCMBICIICHHBIX (haKkTOB,
pasBHBAIOTCS IOCJIENOBATEIbHO OT OJHOTO YPOBHA K JAPYrOMY, BBIIOJHSS (QYHKIMH OOBSICHEHUS U
MIPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH MPAKTHUECKOTO NMPUMEHEHHS M MOJIYYEeHHS H3ydaeMbIX
BEIIIECTB.

OcBoeHHE TIPOTpaMMBI 110 XHMHH CIOCOOCTBYET (OPMUPOBAHHIO TIPEJCTABICHUS O XHMHYECKOM
COCTAaBJISIOLLEN HayYHON KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM IIPUPO/bI, IEHHOCTHOTO OTHOLIEHHS K HAyYHOMY
3HaHMI0O W METOJaM TIO3HAHWA B Hayke. V3ydeHne XHMHH NPOWUCXOAWT C TNPHUBJICYCHHEM 3HAHUM U3 paHee
M3y4YEeHHBIX Y4eOHBIX peaMeToB: «Oxpysxkarommii Mup», «bronoruns. 5—7 kinaccs» 1 «Pusmka. 7 Kmacey.



[Ipr w3yueHNMM XWMHH TPOUCXOAWT (OPMHPOBAHHE 3HAHUII OCHOB XMMHUYECKOW HAyKH Kak o0O01acTh
COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUIECKON NEATEIHPHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTYpHL. 3a/aua y4eOHOTO MpeAMeTa COCTOMT B ()OPMUPOBAHMM CHCTEMBI XMMUYECKHX 3HAHUH — Ba)KHEHIITMX
(aKTOB, NOHATHH, 3aKOHOB W TEOPETHYECKUX IIOJIOKCHUH, JOCTYNMHBIX OOOOIIEHNIT MHPOBO33PEHUECKOTO
XapakTepa, si3bIKa HayKW, B MPHOOMIEHNN K HAYYHBIM METOJaM ITO3HAHUS MPU W3YYCHHUH BEMIECTB M XUMHUYECKUX
peakuii, B GOPMUPOBAHNN W PAa3BUTHH MO3HABATENBHBIX YMEHAN W MX NPHUMEHEHNH B Y4eOHO-TTO3HABATEIEHON U
yueOHO-HCCIIEI0BATENILCKOM  JIEITENFHOCTH, OCBOCHHMHM IpaBWJl 0e€301IacHOro O0palieHusi ¢ BellecTBaMU B
MOBCEIHEBHOM JKU3HU.

[Ipr m3ydeHNM XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS Ba)KHOE 3HAUEHHE MPHOOPENN TaKue
LEJIH, KaK:

— (opMHpPOBaHUE MHTEIIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K CamM000pa3oBaHMIO, COTPYIHUYECTBY,
CaMOCTOSTEIFHOMY MIPHHATHIO PEIICHHH, CTIOCOOHO aganTupoBaThes K OBICTPO MEHSIOIINMCS YCIOBHAM JKU3HHU;

— HanpaBJeHHOCTh OOYy4YEeHWs Ha CHUCTEMaTHYeCKOe NPHOOLIEHHE OOy4arolmMXcs K CaMOCTOSATEIbHOW
MO3HABATEJILHOM JIESTENbHOCTH, HAayYHBIM METOJaM IMO3HaHMS, (OPMUPYIOUIMM MOTHBALMIO M pa3BUTHUE
CIIOCOOHOCTEN K XUMHUHU;

— ofecrieyeHre YCIOBHH, CIIOCOOCTBYIOIINX IPHOOPETEHUIO OOYYArOIIUMUCS OMBITa pPa3HOOOpa3zHOU
JACATCIBbHOCTH, TIIO3HAHUA W CaMOIIO3HAHUA, KIIIOUCBBIX HAaBBIKOB (KJHO‘-ICBI)IX KOMHeTeHHHﬁ), HUMCHOIIUX
YHHBEpCaJIbHOE 3HAYCHHE IS PAa3TIMYHBIX BUAOB JICATCIIFHOCTH;

— ¢opmupoBanue o0mmel QyHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCJIC yMEHHH
OO0BICHATEL U OLICHUBATH ABJICHUA OKPYXKArOMICTO MHpA, UCIIOJIb3yA 3HAHUA W OIBIT, MOJYUYCHHBIC NPHU U3YYCHUUN
XMMUH, IPUMEHTh UX IIPU PELICHUH NPO0JIeM B IOBCEIHEBHOMN JKU3HU U TPYAOBOU AEATEIBHOCTH;

— (opMupoBaHre y OOydJAIOIIUXCA TYMAaHHUCTHYCCKAX OTHOIICHUH, MOHUMAaHHUS LEHHOCTH XUMHYECCKHX
3HAHUH U1 BRIPAOOTKHU DKOJOTHUYESCKH I[eJICCOO0Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOW JCSITEIBHOCTH B IICIISAX
COXPaHEHHUs CBOETO 3[0POBbS U OKPYKAOLIEH IIPUPOJHON CPENbI;

— pa3BUTHE MOTHBAIlMH K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CaMOBOCIIHTAaHHIO Ha OCHOBE
YCBOGHHSI OOIIEYETIOBEYCCKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWISA W HANPaBICHHOCTH
JlanbHEHNIero o0y4eHus.

OO01ee 4MCIO 4YacoB, OTBEAEHHBIX A M3Y4YEHHS XUMHMHM HAa ypOBHE OCHOBHOTO 0OIero obpa3oBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJIeN0), B 9 kitacce — 68 gacoB (2 yaca B HEJICITIO).

COJAEP KAHUE OBYYEHUA

9 KJIACC

BemecTBo 1 XHMHYeCKas peaKuus

Ilepnomuueckuit 3axoH. Ilepuonndeckas cuctema xumuueckux anementos JI. . Menneneesa. CtpoeHune
aTOMOB. 3aKOHOMepHOCTI/I B M3MEHEHUHM CBOMCTB XMMHYECKHUX 3JIEMEHTOB TMEPBBIX Tpex NEpUOa0B, KA, KaJlblIUA
U UX COEIMHEHHI B COOTBETCTBHH C MOJIOKEHHEM 3JIEMEHTOB B [lepnoauueckoil cuCTeMe M CTPOEHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHJbl XUMHUYECKON CBA3H. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCHMOCTb CBOMCTB
BELIECTBA OT TUIIA KPUCTAJIIIMYECKON PEIIETKU U BU1a XUMUUYECKOH CBSI3U.

Knaccudukanus © HOMEHKIAaTypa HEOPraHMYECKHMX BEIIECTB. XHWMHUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIMXCSL K PAa3IUYHBIM KllacCcaM HEOPraHMYECKUX COEIVHEHUM, TFeHETHYecKas CBsI3b HEOPraHMYECKUX
BEIIIECTB.

Knaccugukanuss XUMHYECKUX PeakIfil M0 pa3iM4HbIM NpHU3HaKaM (110 YHCIy M COCTaBy Y4acTBYIOIIUX B
peaKIiK BEIIECTB, MO TEMJIOBOMY 3(GQEKTy, 110 M3MEHEHHIO CTEIEHEH OKHCICHUS XUMHYECKHUX JJIEMEHTOB, 110
00paTUMOCTH, TI0 YYACTHIO KaTaTU3aTopa). DK30- U SHIOTEPMUYECKUE PEAKINH, TEPMOXUMUIECKIE YPaBHEHUS.

Ilorsatne o ckOpoCTH XHMHYecKOoi peaknud. [loHsATHE 00 OOpaTHMBIX M HEOOPATUMBIX XHUMHUYECKHUX
peaxknuax. [oHATHE O FOMOTEHHBIX M reTeporeHHbIX peakuusx. IloHsTue o karanuse. IloHATHE O XMMHUUYECKOM
paBHOBecHH. DaKTOPBI, BIUAIOLIME HA CKOPOCTh XUMUUECKOHN PEaKLUU U MOJ0KEHUE XUMUUECKOTO PABHOBECHUS.

OKHCIIUTENHHO-BOCCTAHOBUTEILHEIE pCakuu, BHGKTpOHHBIﬁ OajlaHC OKHMCIMTEIHLHO-BOCCTAHOBUTEILHOM
peakiuu. CoCTaBICHHE YPAaBHEHUI OKHMCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMHA C HCIOJIB30BAaHHEM METOJa
3JIEKTPOHHOTO OajaHca.

Teopus SIEKTPOIUTHYECKOW ITUCCONMAIMHA. JJIEKTPOJIMTHI W  HEIJIEKTPONHUTHL. KaTHOHBI, aHHWOHEIL.
Mexaauszm JAucconualnum BEIIECTB C PA3JIMYHBIMUA BUAAMU XuMudeckou cps3u. CTeneHb JUCCOLIMAIINH. CunbHble U
cy1a0bIe 3JIEKTPOJIUTEL.



Peakmuin noHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUS PEAKIMii MOHHOTO OOMEHa, TOJHBIE M COKpamléHHBIC
WOHHBIE YypaBHeHHS peaknuid. CBOWCTBAa KHCJIOT, OCHOBAaHHMM ¥ CcOJIed B CBeTe MPEICTABICHHNA 00
JNEKTPOIUTHUECKOH nucconuanuy. KauecTBeHHbIe peakuuy Ha HOHBI. [oHsTHE O THIpONIN3E COJIeH.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHE C MOJESIMH KpPUCTAIIIMIECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIIOB U
HeMmeTawioB (Tpadura M anMasa), CIOKHBIX BEMIECTB (XJIOpHIa HATPHs), UCCICIOBAaHHE 3aBUCUMOCTH CKOPOCTH
XMUMHUYECKOH peakUuM OT BO3JCHCTBHS Pa3IMYHBIX (AKTOPOB, HCCIIEJOBAHUE DIICKTPOIPOBOJAHOCTH PAacTBOPOB
BEILIECTB, MpOLEcca NUCCOIMALMK KHCIOT, HieTo4eil M coiell (BO3MOXHO HCIIONIB30BAaHHWE BUAEO MATEPHAIOB),
MPOBEICHHUE OIBITOB, HIUTIOCTPUPYIOINX NMPHU3HAKK NMPOTEKAHUS PEaKIMi HOHHOro oOMeHa (0Opa3oBaHME Ocajka,
BBIJICJICHUE Ta3a, 00pa3oBaHUE BOJbI), ONBITOB, WILITIOCTPUPYIOUIMX HPHUMEPhl OKUCIHTEIHFHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pas3lIoKEHUs, COSTNHEHUs), Paclio3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOILBIO
Ka4eCTBEHHbIX PEAKINil Ha HOHBI, PEIICHNE HKCIIEPUMEHTANBHBIX 3a/1a4.

HemeTaibl 1 MX coeiMHEHUS

OO1mmas xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTENECHU OKUCIICHUS.
Crpoenne U (pu3nYecKre CBOWCTBA MPOCTHIX BELIECTB — TaJIOTCHOB. XMMHYECKHE CBOMCTBA Ha NPHMEpE Xjopa
(B3amMOJEHCTBHE € METaJUlaMH, HEMETalIaMH, IenodaMu). XiopoBozopon. ComsHas KHCIOTa, XUMHYECKHE
CBONCTBA, IOJIy4CHHE, IpUMEHeHue. [lelcTBuEe Xjopa M XJIOPOBOAOPOJA Ha OpraHU3M 4eloBeka. Baxuelnne
XJIOPHIBI ¥ MX HAXOKACHHUE B IPUPOJIE.

OO1mas xapakTepucTHKa 35eMeHTOB VIA-rpymnmbel. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHbIE CTEIICHU
okucienus. CrpoeHue ¥ (PU3MUECKHE CBOMCTBA IPOCTHIX BEHIECTB — KUCIOPOAa M Cephl. AJUIOTPOIHBIE
MOJM(UKALMK KUCIOPOAa W Ccepbl. XHMMHUUYECKHe CBOWCTBa cepbl. CepoBOAOpOJN, CTpoeHue, (uinueckue u
XUMHUYECKHe cBOHCTBa. OKCHABI cepbl KaK NPEICTABUTENN KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (pusndeckue n
XMMHYECKHe CBOWCTBa (00IIMe Kak MpeICTaBUTENs Kilacca KHUCJIOT M cnenuduyeckue). XUMHUYECKUE peakiny,
JIeKaIye B OCHOBE IMPOMBIIIJICHHOTO crocoba MoaydeHus cepHoil kucnotsl. I[IpuMenenue cepHoil kucnotsl. Conu
CEpHOIl KHCIIOTHI, Ka4eCTBEHHas peakiys Ha cynbgar-uoH. HaxoxaeHue cepsl M €€ COSIMHEHHH B INPHUPOJE.
XUMHUYECKOE 3arps3HEHNE OKPYXKAIOIMIEH CPeabl COSANHEHUSIMU Cephl (KUCIOTHBIC OXKIH, 3arpsA3HEHNE BO3IyXa U
BOJIOEMOB), CIIOCOOBI €ro TPEIOTBPAILCHHUS.

OO6mas xapakTepucTUKa 3J1eMeHTOB VA-Tpynnbl. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE CTEICHH
OKHCJICHHSA. A30T, pacmpocTpaHEHHE B MpHpoze, (U3WUeCKne M XHMHUYECKHe cBoiicTBa. KpyroBopor asora B
npupoje. AMMHAK, ero (pU3MUECKHe M XUMHYECKHE CBOICTBa, MojydeHHe W npuMeHeHue. CoJlM aMMOHUS, WX
(1)H31/I‘IGCKI/IC U XUMHUYECCKHUEC CBOﬁCTBa, MMPUMEHCHUC. KauectBennas pCaKkuursg Ha MOHbBI aMMOHMUS. A3soTHas KHUCJI0TAa,
eé mnonyueHue, (U3MUECKHE M XMMHYECKHE CBOWCTBa (0OmME Kak MPEACTaBUTENs Kiacca KHCIOT H
cnernduaeckue). Micronp3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX YIOOpeHHH. XUMHIECKOe
3arpsi3HEHUE OKpYIKaloUleld Cpelbl COeNUHEHHSIMH a30Ta (KHCIOTHBIE IOXIM, 3arps3HEHHE BO31yXa, MOYBBI M
BomoémoB). Docthop, amroTpomHsie Momubukanmm (ocdopa, usmdecknme W XHUMUYEecKHe cBoicTBa. OKCHI
tdocdopa (V) u dpochopras xucnora, PuU3MUECKUEe H XUMHICCKIE CBOICTBA, onydeHue. Mcmons3oBanne pochaTo
B KaueCTBE MUHEPAIbHBIX YAO0OPEHUH.

O6mas xapaktepucTthka 3yeMeHToB [VA-rpynmnbsl. OcoOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHbBIE CTETIEHH
OKHCJICHHS. YTIJIEpOoJ, JIOTPOITHbIE MOAW(HKAINY, PACHpOCTpaHEHHE B NPHPOJe, (U3NUECKHEe M XHUMHYECKHE
cBoiictBa. Ancopoums. KpyroBopor yriepoga B mpupojge. OKCHIBI yriepoja, Ux (U3NYECKHE M XUMHUYECKHE
CBOﬁCTBa, I[eﬁCTBPIe Ha JXMBBIC OPraHU3MbI, MMOJYYCHUEC U NNPUMCHCHHUC. DKOJIOrHYeCKUe HpO6HeMI)I, CBA3aHHBIC C
oxcuzoM yriaepoaa (IV), rumoresa riao6aibHOTO MOTEIDICHUS KIMMATa, TAPHAKOBBIA 3(¢deKT. YTonbpHas KUCIoTa U
eé comM, WX (U3MYECKHe W XUMHUYECKHE CBOMCTBA, MOJyYeHHE WM TNpHMeHeHHe. KauecTBeHHass peakuus Ha
KapOoHaT-uoHbL. Vcnosp3oBanne kKapOOHATOB B OBITY, MEHIUHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanpHBle MOHATHS 00 OPraHMYECKMX BELIECTBAX Kak O COENUHEHMIX yriepoxa (MeTaH, 3TaH,
STWJIEH, aleTWIeH, A3TaHOJ, TJIMIEPHH, YKCYCHas KHUcCJOTa). [IpHpojaHBle HMCTOYHHUKH YTJIEBOJOPOIOB (Yroiib,
MPUPOAHBIA ra3, He()Th), IPOLYKTHl UX MepepadboTku (OeH3MH), UX PoJb B OBITY W HpOMBIIUIeHHOCTH. [loHATHE O
OMOJIOTHYECKHM BaXKHBIX BECHICCTBAX: XHUpax, 6em<ax, yriesogax — M UX POJIM B XU3HHU YCIIOBEKA. MaTepHaHBHOG
€/IMHCTBO OPTaHWYECKUX M HEOPTaHMYECKHUX COSITMHEHUH.

Kpemuni, ero ¢usnueckue u XUMHYECKHE CBOMCTBA, MOMy4deHHE M npuMeHeHne. CoeanHEeHUs] KPeMHUS B
npupozae. Oburue npeacrasienus o6 oxcuae kpemuus (IV) u xpemuueBoit kucinore. CHINKATHI, UX UCIIOJIE30BaHIE
B ObITy, B NpPOMBIIUICHHOCTH. BakHelInne CTpoWTeNbHBbIE MaTepHalbl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH,
xerne300eToH. [TpobiieMbl 6e3011acHOT0 UCII0JIB30BAHMSI CTPOUTENBHBIX MaTEPHUAIOB B IIOBCETHEBHON JKU3HH.

Xumuueckuii sIxcnepumenm:



M3ydeHHe O00pa3llOB HEOPTaHMYECKMX BEIIECTB, CBOHCTB COJISTHON KHCIOTHI, NPOBEACHHWE KadeCTBEHHBIX
peaknuii Ha XJIOPUA-MOHBI W HAONIOJCHWE IPHU3HAKOB WX MPOTEKAHUS, OIBITHL, OTpPakalomme (Qu3muecKkue
XHUMMYECKHE CBOMCTBA TallOr€HOB U UX COEIMHEHUH (BO3MOXKHO HUCIOIb30BaHUE BUICOMATEPHAIOB), O3HAKOMIICHHE
¢ oOpasuamMu XJIOpHIOB (TaJOTeHUIOB), O3HAKOMJIGHHME C 00pa3laMu cepbl U €€ COEAMHEHUSIMH (BO3MOXKHO
WCIIONB30BAaHUE  BUACOMATEPHANOB), HAONIONCHWE TIpomecca OOyrMMBaHHA — caxapa IOx  JIeHCTBHEM
KOHIICHTPUPOBAHHON CEpHOH KHUCIIOTHI, W3yYeHHE XHMHYECKHX CBOWCTB pa30aBICHHON CEpHOH KHCIIOTHI,
NpOBEJICHNE KaYeCTBEHHOW peakIMy Ha CyJb(harT-uoH M HaOJIOJCHHE NpU3HAKa e€ NMPOTeKaHUs, 03HAKOMIICHHE C
(m3nyeckuMu cBoiicTBaMHu a30Ta, ¢ocdopa W MX coenWHEHHH (BO3MOXKHO HCIIONB30BAaHUE BUACOMATEPHAIOB),
oOpa3maMu a30THBIX M (OCPOPHBIX YHOOpeHHH, MOTydeHHe, coOMpaHue, paclo3HaBaHUE M HM3YUYCHHE CBOWMCTB
aMMHUaKa, IMPOBEJCHUE KAYeCTBEHHBIX peakuuii Ha HOH aMMOHHUS M (ocdaT-MOH M H3ydYeHHE NPH3HAKOB HX
MPOTEKAHUS, B3aUMOJEICTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeJbI0 (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPHATIOB), H3YUCHHE MOJIENICH KPUCTAIUIMIECKIX PEMIETOK anMasa, rpadura, GpyuepeHa, 03HaAKOMIICHHE C
MPOLIECCOM aCOPOIMH PACTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YIIEM U YCTPOHCTBOM MPOTUBOra3a, IOJIydeHHe,
cobupaHue, pacro3HaBaHHE W W3Y4YEHHE CBOWCTB YIJIEKHCIIOTO Ta3a, IPOBEACHHE KaueCTBEHHBIX pPEakIMid Ha
KapOOHAT M CHJIMKAT-HOHBI W W3yUCHHE NMPHU3HAKOB MX IPOTEKAHMS, O3HAKOMIICHHE C MPOIYKIHEH CHIMKATHOU
MIPOMBIIIJICHHOCTH, PEeIIeHIe YKCIIEPIMEHTABHBIX 3a/1ad 10 TeMe «BakHelie HeMEeTauIbl M UX COSIUHCHUY.

MeTaJjibl M MX COCAMHEHHUS

OO0mast XapakTepuCTHKa XHUMHYECKHX JJIEMEHTOB — METAIUIOB Ha OCHOBAaHMHM WX IIOJNIOKCHHUS B
Ilepuonndeckoii cucreme xummaeckux 3nemeHToB J[. M. MenneneeBa u cTpoeHus: atoMoB. CTpOCHHE METaJIIOB.
Merannuueckasi CBsI3b M MeTaJUIM4ecKas KpHCTaJIM4YecKas peméTka. DJIeKTPOXHUMHUYECKUH pAl HampsKeHUH
MetawioB. du3nyeckre U XMMHYECKUE CBOicTBa MeTaisioB. OOmume crnocoObl nonydenus: MetamioB. [lonsarue o
KOPpPO3HH METaJUIOB, OCHOBHBIC CIOCOOBI 3amIUTHl MX OT Koppo3uu. CmiaBbl (CTajb, YyryH, MIOPATIOMHHUH,
OpOH32a) ¥ UX MPUMEHECHHE B OBITY U TPOMBIIIICHHOCTH.

[lenounsie Metasibl: nonoxenue B [lepuoanueckoil cucreme xumuueckux 3nemeHToB 1. M. Menaeneesa,
CTPOCHHE WX aTOMOB, HaXOXIeHHe B mpupoae. Pusndeckne W XUMHYECKHE CBOWCTBa (Ha IpUMepe HATpUS U
kaus). OKCHIBI ¥ THAPOKCUABI HATpus U Kamws. [[puMeHeHne MEeToYHBIX METaUIOB M X COCTUHCHUI.

[IlenoyHo3eMenbHBIE METAJIBI MarHUi U KajlbLMid: mojioxkeHue B [leproanueckoil cucteMe XMMHUYECKHUX
anemeHtoB JI. M. MenneneeBa, CTpOE€HUE UX aTOMOB, HaxoxAcHUE B Ipupozec. dusuueckue U XUMHUYECKHE
CBOWCTBa MarHus W KambIis. BakHeiimme coequmHeHUS KaublIHs (OKCHI, THIPOKCHA, conm). JKECTKOCTH BOABI U
Croco0BI €€ yCTpaHeHus!.

AmomuHnit: nonoxenue B [lepuoandeckoii cucreme xumudeckux 3ineMeHToB /I, 1. Menneneea, cTpoeHne
aToMa, HaxOXJIeHue B npupoje. Oru3ndeckne n XUMHUYECKHAE CBOMCTBA alTFOMHHUSA. AM(POTEpHBIE CBOHCTBAa OKCHAA
Y TUAPOKCHIA ATFOMHHUS.

XKenezo: nonoxenue B Ilepuognueckoit cucteme xumuueckux snementoB JI. M. MenpaeneeBa, CTpoeHHE
aToMa, HaxoXJaeHHe B mpupone. Dusnyeckne W XUMHYCCKHE CBOHCTBA jkene3a. OKCHIBI, THAPOKCHABI U COIHU
xkene3a (1) u xenesa (II1), ux cocras, cBo¥icTBa U MOTyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C 00pa3llaMi METaJUIOB U CIUIaBOB, X (DPU3MYECKHMHU CBOMCTBaMH, M3ydeHHE PE3yJIbTAaTOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHANIOB), OCOOCHHOCTEH B3aMMOICHWCTBUS OKCHIA
KaJbIMs U HATPHUS C BOJOH (BO3MOXKHO HCIIOJIF30BaHNE BUACOMATEPHAJIOB), HCCIEOBAHNUE CBONCTB JKECTKON BOJBI,
IpoIiecca FOpeHus kejie3a B KUCIOopose (BO3MOXHO HCIOJIb30BaHUE BHAECOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIWi Ha WOHBI: MarHHS, KaJbLUs, allOMUHMA, IHHKA, xene3a (II) u xemesa (II1), memu (ID),
HaOJFO/ICHUE W ONFCAaHUE IIPOIIECCOB OKPAIIMBAHWS IUIAMEHH HWOHAMH HATPHs, KalUsd W Kb (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPHAJIOB), UCCIEAOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA AJIOMHHHUSA M T'HAPOKCHIA
IIMHKA, pelIeHUe IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaskHelIne MeTanbl 1 MX COSJMHEHHUS.

XuMHuS 1 OKpYKaOIIas cpeia

BemectBa M MaTtepuanbl B ITOBCEJHEBHOM JKM3HH dYesloOBeKa. be3omacHOe HCIOJIh30BaHHE BEIIECTB U
XUMHWYECKHX peakiuii B ObITy. [lepBas moMOIIs IpH XUMHIECKUX OKOTaX M OTPABIICHHUSIX.

XuMH4ecKoe 3arpsisHeHHe OKpy Karollel cpeabl (IpeesibHas JOMycTHMas KOHIIEHTPAIUs BEEeCTB, Jaiee —
IIAK). Pons XxuMuK B pelIeHUH SKOJIOTHYECKUX IPOOIeM.

Xumuueckuii IKCnepumenm:

n3y4deHue 00pa3oB MaTepHAIOB (CTEKIIO, CIUIaBbl METAJUIOB, IIOJIMMEPHBIE MATEPHAJIbI).

Mescnpeomemnoie ceasu



Peanuzanus MeXNIpeAMETHBIX CBSI3ed NP H3YYEHHHM XHMHHM B 9 KJacce OCYLIECTBISICTCS 4epe3
UCIIOJIB30BAaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IHOHATHH, TaK W IOHATHH, SBIAIOIIMXCS CHCTEMHBIMH JUISA
OTZEJBHBIX MPEJAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC MOHATHS: HaydHbIH (hakT, TMIIOTE3a, 3aKOH, TEOpHs, aHaIW3, CHHTE3,
KIaccuuKauus, NepUOANYHOCTh, HAOIIONCHNUE, HKCIICPHMEHT, MOJCIMPOBAHNE, H3MEPEHHE, MOJCIb, SBICHUE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MaTePHAIIBL.

®duznka: MaTepus, aToM, 3J€KTPOH, IIPOTOH, HEUTPOH, HOH, HYKJTUJI, U30TOIIBbI, PaJANOaKTHBHOCTh, MOJIEKYJIa,
UEKTPUYCCKHUI 3aps)], NPOBOJHUKH, ITOJYHPOBOIHUKH, AWIICKTPHKH, (OTORIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHHE BELIeCTBa, I'a3, PaCTBOP, PACTBOPHMOCTh, KPUCTAJUIMYECKas PeIlETKa, CIUIaBhl, Gu3ndeckue
BEJIMYMHBI, €AMHUIBI U3MEPEHHS, KOCMHYECKOe POCTPAHCTBO, IUIaHEThI, 3BE3/1b1, COHIE.

Buonorus: dotocunTes, npixanue, Ouocdepa, dKOcHCTEMa, MHUHEpAIbHBIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MaKpO3JIEMEHTEL, TUTATEIbHBIC BELIECTBA.

leorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE IOPOJBI, MOJE3HBIE HCKOMAeMblE, TOILIHBO,
BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITIPOI'PAMMBI 11O XMMHU HA YPOBHE
OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JIu4HOCTHBIE pe3yJbTaThl OCBOEHMS IMPOTrPaMMbl OCHOBHOTO O0ILEro oOpa3oBaHUs JOCTUrAlOTCS B XOE
0o0y4eHUss XUMHH B €AMHCTBE Yy4eOHOH M BOCIHTATENHFHOM NEATEIBHOCTH B COOTBETCTBHM C TPaJUIMOHHBIMU
POCCHHCKMMH COLMOKYJIbTYPHBIMU M JIyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU, NPUHATHIMU B OOIIECTBE NpaBHIaMHU
U HOpPMaMM TIOBEEHHS U CHOCOOCTBYIOT TIIpoLleCCaM CaMOIIO3HaHMS, CaMOpa3BUTHA M  COLHAIU3AINU
00yJaroImuxcsl.

JInqHOCTHBIE PE3YNIBTATH OTPAKAIOT TOTOBHOCTH 00YUYAIOIIUXCS PYKOBOJCTBOBATHCSI CHCTEMO MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMH U pacUIMpPEHHE OIbITA IEATEIFHOCTH Ha €€ OCHOBE, B TOM UHCIIE B YaCTHU:

1) naTpuOTHYEeCKOro BOCHUTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYyJIbTypHOMY, HCTOPHUYECKOMY M HAayYHOMY HAaCIIEIHIO,
MOHMMAaHHMs 3HAYCHUS] XUMUYECKOH HayKH B KHM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAETh JOCTOBEPHOM
nHpOpMaLHEH 0 IepeIoBBIX JOCTIKCHUAX U OTKPHITHAX MUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAaHHOCTU
B Hay4YHBIX 3HAHUIX 00 yCTPOHCTBE MUpPa 1 OOIIECTRa;

2) rpaaaHCKOro BOCHUTAHUS:

MPEJCTAaBICHNUA O COIHMAJIBHBIX HOPMax M TpaBHJIaX MEXJINYHOCTHBIX OTHOIIEHHH B KOJUIGKTHUBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TTOJIE3HOM, yIeOHOMCCIIEI0BATEIILCKON, TBOPUECKOM U IPYTUX
BUJIaX JIESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HONH COBMECTHOM JEATENbHOCTHM NPH BBHINOJHEHHH YYEOHBIX,
MO3HABATENIFHBIX 3a/1a4, BHINOJIHEHUH XMMHUYECKUX SKCIIEPUMEHTOB, CO3MAHNU YUEOHBIX NMPOEKTOB, CTPEMIICHHS K
B3aMMOINIOHMMAHHUIO W B3aUMOIIOMOINM B IpoIiecce 3TOH y4eOHOH NesTeThbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBE/ICHUE W TIOCTYNKM CBOMX TOBApHILNEH C IMO3MIMHM HPABCTBEHHBIX M ITPABOBBIX HOPM C YYETOM OCO3HAHHSA
MOCJIEACTBUM IIOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUECKHE TIPEJCTABICHHS O BEIIECTBE W XWMHYECKOM pEakIUH, COOTBETCTBYIOIUC
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAyKH M COCTABIISIONIME OCHOBY JJISI TIOHUMAHHS CYIIHOCTH HayYHOW KapTHHBI
MUpA, NPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS NPHUPOJBI, B3AUMOCBA3AX YeOBEKa C MPUPOITHOM
Cpenoi, O PO XMMHUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HaBaTeJIbHBIE MOTHBBI, HAllpaBJCHHBIE Ha IIOJydeHHE HOBBIX 3HAHMH 110 XUMHH, HEOOXOIUMBIE JUIs
00BsICHEHHUS HaOIII0JAEMBIX TIPOIIECCOB U SIBJICHHUH, TIO3HABATEIFHOH, HH(OPMAIIMOHHON U YNTATEIbCKON KYIbTYPHI,
B TOM YHCJIC HAaBBIKOB CAMOCTOSATENIFHON paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATypOH, TOCTYITHBIMA
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HMHTEpeC K O0YYEeHHIO M MO3HAHUIO, JII0O03HATENFHOCT, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0OOpa30BaHHIo,
MPOEKTHOM M MCCIEeI0BATEIbCKON eATEIFHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOydYeHHS B
anbHEHIIEM;

4) ¢popMupoBaHHus KYJbTYPHI 310POBBS:

OCO3HaHME IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA 3I0POBBII
00pa3 JKU3HU, OCO3HAHHE IMOCIEACTBUI M HENPHUATHE BPEAHBIX HMPUBBIUCK (YHOTpeOJICHUS aIKOTOJIsl, HAPKOTHKOB,



KypEeHHsI), HEOOXOIUMOCTH COOJIOACHUS MPaBWJI OE30IMACHOCTH TP OOpaIleHnHd ¢ XMMHYECKHMH BEIICCTBAMU B
OBITY M pealIbHOH KU3HH;

5) Tpy10BOTr0 BOCIIUTAHUS:

MHTEpeC K MPAaKTUUYECKOMY HM3YUCHHIO NpodeccHii M TpyJda pa3iM4HOr0 poJa, YBOXKECHUE K TpyAy H
pe3ysipTaTaM TPYHAOBOH AEATEIBHOCTH, B TOM 4YHCIIC Ha OCHOBE NPHMEHEHUsS MPEIMETHBIX 3HAHHH 1O XUMHH,
OCO3HaHHBIH BBIOOP MHANBHAYAIbHOH TPACKTOPHH MIPOIOKEHUS 00pa30BaHus C yUETOM JIMIHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIeHOM podeccnoHanbHOM e TeNbHOCTH
Y Pa3BUTHUSI HEOOXOANMBIX YMEHHUH, TOTOBHOCTh aJaliTHPOBATHCS B MPO(ECCHOHANBHOM cpeae;

6) IKOJIOrH4eCcKOro BOCHUTAHMS:

9KOJIOTMYECKH IieJiecoo0pa3Hoe OTHOLIEHHE K NPHUPOJE KaKk HCTOYHHMKY J>KM3HM Ha 3emie, OCHOBE eé
CYIIECTBOBAaHUS, NOHMMAaHHE IIEHHOCTH 3JI0POBOrO M 0€30MacHOro odpasa »KHM3HHM, OTBETCTBEHHOE OTHOILIEHUE K
COOCTBEHHOMY (PM3UUECKOMY U IMCHXHUUECKOMY 37I0POBBIO, OCO3HAHHE IEHHOCTH COOJIOICHUS TpaBUiI 0€30IacHOTO
MIOBE/ICHHS TIPH PabOTe C BEIIECTBAMH, a TAKXKE B CUTYaIHsX, YIPOXKAIOLINX 3/J0POBBIO U JKH3HHU JIIO/IEH;

CIIOCOOHOCTH NMPHUMEHSATH 3HAHUS, IOJlydaeMble NPU M3YYEHHH XMMUH, Ul PELICHUs 3allad, CBSI3aHHBIX C
OKpY’KalomIel IMPUPOTHONW CPENOi, IS MOBBIIMICHUS YPOBHS IKOJOTHIECKOH KYJIBTYPHI, OCO3HAHHS TJI00aIEHOTO
XapakTepa 3KOJIOTHYECKHX MpOOIeM W MyTeH HX pEIIeHHS IOCPEACTBOM METOAOB XHMHH, 3KOJIOTHYECKOTO
MBIIIJICHUA, YMEHHA PYKOBOJICTBOBATHECA UM B HOSHaBaTeJ’ILHOﬁ, KOMMyHI/IKaTHBHOﬁ )44 COL[PIaHLHOﬁ IMpaKTUKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpenMETHBIX pPE3yJIbTATOB BBIACIAIOT 3HAYMMBIE AT (DOPMHPOBAHMS MHPOBO33PEHUS
oO0leHayYHble MOHATHA (3aKOH, TeOpHs, MPUHLMII, I'HIIOoTe3a, (GakT, CUCTeMa, MPOILECcC, SIKCIEPUMEHT U JPYToe.),
KOTOPBIC UCIIOJB3YIOTCA B €CTCCTBCHHO-HAYYHBIX y‘ICGHLIX npeaMeTax U MO3BOJIAIOT Ha OCHOBC 3HAHUHM U3 ITHX
peaMeToB (OpMHUPOBATH IPEACTABICHHWE O IETOCTHONW HAaydHOH KapTHHE MHpa, W yHUBEpCAIbHBIC y4eOHBIC
JeicTBusl  (II0O3HAaBaTeNbHbIE, KOMMYHUKATUBHBIC, DPETYISATHBHBIC), KOTOpble oOecreunBaloT (HOpMHPOBAHHUE
TOTOBHOCTH K CAaMOCTOSTENILHOMY IUIAHUPOBAHHIO U OCYILECTBICHHIO y4eOHOH e TeIbHOCTH.

Ilo3naBaTenbHbIe YHHBepPcaJbHbIe YueOHbIe el CTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHUA HCIOJIB30BATh HpI/IéMI)I JIOTUYCCKOTO MBINIJICHUA TIpU OCBOCHUHN 3HAHUU: pacCKpbIBaTb CMBICJI
XMUMUYECKUX MOHATUH (BBLACIATh UX XapaKTepHbIC NPU3HAKH, YCTAaHABIMBATh B3AUMOCBSA3b C APYTMMHU HOHATHIMU),
WCTIONIb30BaTh TOHATHS Al OOBSICHEHUS! OTAENBHBIX (DaKTOB M SIBICHHH, BHIOMpATh OCHOBAHUS M KPUTEPUH JUIA
KHaCCI/Iq)I/IKaHI/II/I XUMHUYCCKHUX BCIICCTB U XUMHUYCCKUX peaKuHﬁ, yCTaHaBJIMBaTh MPUYUHHO-CJICACTBCHHBIC CBA3U
MEXTy OOBEKTaMM H3YyYeHHs, CTPOUTH JIOTHUECKHE PACCYXJIEHHsS (MHAYKTHBHBIE, NEAyKTHBHbIEC, [0 aHAJOTHN),
JIeTIaTh BHIBOZBI U 3aKJIOUCHHS;

yMEHHE NPUMEHSTHh B IIPOIECCE IMO3HAHMS MOHATHA (TMpEeIMETHbIE W MeTalpeIMETHbBIE), CHMBOJINYECKUE
(3Ha1<0131)1e) MOJECJ/IU, UCIIOJIb3YEMBIC B XHUMHU, npeo6pa30131>113aTL IIUPOKO MNPHUMCHACMBIC B XUMHU MOJCIIBHBIC
MPE/ICTABIICHUS — XUMUYECKHUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHIecKast popMysa U ypaBHEHHE XUMHUUECKOI peakuu
— TpU pelIeHHH Y4eOHO-TIO3HABATENBHBIX 3a7ady, C y4ETOM ITHX MOJCIBHBIX NPEACTABICHUH BBIBIATE U
XapaKTepru30BaTh CYIIECTBECHHBIC MTPU3HAKN N3Yy4YaCMbIX 00BEKTOB — XUMHYECKUX BCIIECTB U XUMHUYCCKHUX peaKHHﬁ,
BBISABIISITH O6HH/I€ 3aKOHOMEPHOCTH, MPUIUHHO-CJIICACTBECHHLIC CBA3NW U NMPOTHUBOPEYUA B M3Yy4YaCMbIX ITpoHECCax U
SBJICHUSX.

Ba3oBble ncciieoBaTeIbCKUeE 1eiicTBUSA

YMEHUE HCIIOJIB30BATH MOCTABJICHHLIE BONPOCHI B KAUYCCTBEC MHCTPYMECHTA IO3HAHHUA, a TAKKE B Ka4YE€CTBE
OCHOBBI 7151 (POPMHUPOBAHUS THITOTE3BI TI0 TPOBEPKE MTPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

NpuoOpeTeHNe OIbITa IO IUIAHMPOBAHWIO, OPTaHM3alMd ¥ TPOBEICHUIO YYCHHYECKHX 3KCHEPHUMEHTOB,
yMeHHe HaOJIIoJaTh 3a XOJOM Mpoliecca, CaMOCTOSTENHLHO IPOrHO3MPOBATh €ro pes3ylbTar, (HopMyIupoBaTh
00001IeHNs ¥ BBIBOABI 110 pe3yjbTaTaM IPOBEAEHHOTO ONbBITA, HCCIICAOBAHUS, COCTABIATh OTYET O MPOJIEIAHHON
pabore.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOWpaTh, aHAIM3UPOBATH W HMHTEPIPETUPOBATh WHPOPMANUIO PA3NIUYHBIX BHIOB H (HopM
NPE/CTABICHUS, TMOIYyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAY4HO-TIONMYJISIpHAs JINTEPaTypa XHMHUYECKOTO
COJIEpXKaHUsA, CIpPaBOYHBIE TOCOOuMs, pecypcsl IHTepHeTa), KPUTHYECKH OICHWBATh IPOTHBOPEUMBYI0 U
HEZ0CTOBEPHYIO MHPOPMAITHIO;

yMEHHE IIPUMEHATh pa3IMYHBIE METOJBl W 3alpochl MpH IIOUCKE U O0TOope wuHpOpMaMu |
COOTBETCTBYIOIINX JaHHBIX, HEOOXOANMBIX ISl BHIOJHEHHs y4eOHBIX W MO3HABATEJBHBIX 33134 ONPENSIEHHOTO
THIA, TPUOOPETEeHHWE OIBITa B O00JaCTH MCIONB30BAaHUA HH(POPMAIHOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
OBJIAZICHUC KyJ'IBTypOﬁ AKTUBHOTO HCIIOJB30BaHUA PA3JIMYHBIX IMOUCKOBBIX CHUCTEM, CaMOCTOATEIBHO BBI6I/IpaTB



ONTUMANIEHYIO (DOpMY MIpEACTaBICHUA HH(POPMALNH U WILUTIOCTPUPOBATh PelIaeMble 3a1a4l HECIOKHBIMU CXEMaMH,
arpaMmMamu, IpyruMu popmMamu rpa@uku 1 HX KOMOWHAITUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBAaTh B IIpollecCe Y4eOHOW W HCCIENOBATENbCKOW JesTelIbHOCTH
nH(OpMaLMIO O BIMSHUM NPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBAa M TPAHCIOPTa Ha COCTOSHUE OKPY)KArOILEeH
IIPUPOJIHOM Cpenbl.

KoMMyHUKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe 1elcTBHA:

yMEHHs 3aJaBaTh BONPOCH (B XojAe auayiora W (WiM) JUCKYCCHHM) 1O CYIIECTBY OOCYXJaeMOW TeMbl,
(hopMyIHPOBATE CBOM MPEAJIOKECHUS OTHOCUTEIIFHO BBHITIOJHEHHUS IPEITIOKCHHON 3a1a4H;

YMEHUS NPEICTABISATH MOIYUEHHBIE PE3YybTaThl IO3HABATEIBHOM AEATEIbHOCTU B YCTHBIX M MHCbMEHHBIX
TEKCTaX; JeJlaTh MPE3EHTAIMI0 Pe3YJbTaTOB BBIIOJIHEHUS! XMMHYECKOTO 3KcHeprMeHTa (J1abopaTopHOTO ONbITA,
J1a00paTOpHOW pabOoThI IO MCCIICIOBAHHUIO CBOMCTB BEIECTB, YUEOHOTO ITPOEKTA);

YMEHHs y4eOHOTO COTPYIHUYIECTBA CO CBEPCTHIKAMH B COBMECTHOH IO3HABATEIIFHON U MICCIIEI0BATENBCKOM
JIeSITEIIbHOCTH TIPH PEIICHNH BO3ZHUKAIOIIMX MPOOJIeM Ha OCHOBE Yu&éTa OOIIMX MHTEPECOB U COTIIACOBAHMS TTO3ULINI
(obcyxnenus, oOMEH MHEHMSMH, «MO3TOBBIE LITYPMBI», KOOPIHMHAIMS COBMECTHBIX JIEHCTBHH, OIpeaeieHHe
KpPHUTEpHEB IO OIIEHKE KauecTBa BHITIOHEHHOH paboTHI U ApyTHE).

PeryasaTuBHBIEe YHHBepcaabHbIe yueOHbIe AeiicTBUS:

YMEHHUE CAMOCTOSITEIBbHO OIPEIENIATh LIEIU ACATEIbHOCTH, INIAHUPOBATh, OCYLIECTBIISATh, KOHTPOJIUPOBATh U
TP HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JCATEIEHOCTE, BEIOMpPATh Hanboee d((eKTUBHBIE CITOCOOBI PEeLICHHUS
Y9eOHBIX U MO3HABATEIBHBIX 3a[ad, CAMOCTOSITEIHHO COCTABILITH MM KOPPEKTUPOBATH MPEIIIOKEHHBIN alTOpUTM
JICWCTBHUI NP BBHITIOIHEHNH 3a/IaHUH C YYETOM IOJIyYeHHUs] HOBBIX 3HAaHHW 00 M3y4aeMbIX 00bEeKTaxX — BEIecTBaxX U
peakuusax, OLECHMBATb COOTBETCTBUE IIOJNYYEHHOIO peE3yJIbTaTa 3asBICHHOW LEJIHM, YMEHHE HCIOIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, IpelaraéMble B YCJIOBUH 3aJaHUH.

HNPEAMETHBIE PE3YJIbTATbHI

B coctaBe mpeaMeTHBIX Pe3yibTaTOB MO OCBOEHHIO 00S3aTEIBHOTO COAEPIKAHUS, YCTAaHOBJICHHOTO JaHHOI
(henepanpHON pabodeil MPOTpamMMOii, BEIICIIAIOT: OCBOSHHBIE O0YJAIONIIMICS HaAYyYHbIC 3HAHUS, YMEHHS U CIIOCOOBI
NIeHcTBUH, crieruduyecKie Uil MpeAMETHOH oOmacTh «XWMHS», BUABI NEATCIBHOCTH IO TIONYYSHHIO HOBOTO
3HaHMs, €0 MHTEPIIPETAINH, NPe0oOpa30BaHHIO i MPUMEHEHHUIO B Pa3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSX.

K koHmy oOydyeHuss B 8 KJjacce mpegMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)aTh
c(OPMHUPOBAHHOCTD Y OOYJIAFOIIIXCS YMCHHL:

®  PacKphIBaTh CMBICT OCHOBHBIX XUMHUECKUX TMOHATHH: aTOM, MOJEKYJIa, XUMUYECKHUI 3JIE€MEHT, IPOCTOe

BEIIIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOAHAsS), BaJIEHTHOCTh, OTHOCHTEJIBbHAS
aTOMHas M MOJIEKYJsIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas IOJis
XIUMHYECKOTO JJIEMEHTA B COCIMHCHHUW, MOJSPHBIH OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb,
ANIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCIICHHS, XUMHYECKas peakius, KilacCU(DUKAIMs PEaKIHid:
peaKkIMy COCMTUHCHUS, PEAKIMU PA3JIOKEHUS, pEeaKkIMi 3aMeIleHHs, peaklud OOMEeHa, 3K30- |
SHIOTEPMHUUYECKUE PEaKIUH, TEIUIOBOW I(PQEKT peakuuu, SApO aToMma, JJEKTPOHHBIA CIOW aTroma,
aTOMHasi OpOHTanb, paglyC aToMa, XUMHUYECKas CBA3b, MOJSIPHAs M HENOJIIpHAs KOBAJIEHTHAas CBS3b,
HOHHAs CBA3b, HOH, KaTHOH, aHHOH, PacTBOP, MaccoBas JOJI BellecTBa (MPOLEHTHAS KOHIIEHTPAIHs) B
pacTBope;

e  JUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATHH M NPHUMEHATh 3TH TMOHATHA IpHU

OTIHMCaHWH BEIECTB U UX IPEBPALICHUH;

®  HCIOJB30BAaTh XUMHUYECKYIO CUMBOJIMKY JUIS COCTaBJICHUS (pOpMyI BEmIeCTB M YPaBHCHUN XUMHUYECKUX

peakuuit;

e  ONpeAessITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUAX, CTEIICHb OKUCIICHHS SIIEMEHTOB

B OMHApHBIX COEJMHEHMSX, MPUHAUIS)KHOCTh BELIECTB K OINpPENeIEHHOMY KJacCy COEIMHEHHH 0o
(opmynaM, BUJ XMMHUYECKON CBSA3H (KOBaJICHTHAsI M MOHHAs1) B HEOPTaHMYECKUX COEANHEHUSIX;

e packpbeiBath cMbica [lepuomuueckoro 3axoHa Jl. WM. MenneneeBa: 1eMOHCTpUPOBATh NOHMMaHUE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX MoJioxkeHus B Ilepuoanueckoit
CUCTEME, 3aKOHOB COXPAHEHUSI MacChl BELECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUEHHS,
3aK0Ha ABOTaIpo;

®  ONNCHIBATh M XapaKTEPH30BaTh TabMuuHy0 (opmy Ileproamaeckol cCHCTEMBI XUMUYIECKIX IEMEHTOB!

pa3nyaTh MOHATHUS «TJaBHAS MOATpyHna (A-Tpymmna)» U «nodounas moarpymmna (b-rpymma)», Mansie u
GoJIbIIINE TIEPUO/IBI, COOTHOCUTH 0003HAaYeHHs, KOTOpBIe NMetoTesl B Tabumnie «[lepnoauyeckas cucrema
XUMHu4YecKux aneMeHToB JI. V. MenzeneeBa» C UYHCIOBBIMH XapaKTEepHUCTHKAMH CTPOCHHS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTAaB W 3apsf spa, oOILIee UHCIIO 3IEKTPOHOB M PACIPENEIICHHE HX II0
3JICKTPOHHBIM CJIOSIM);

KIacCU(UIMPOBATh XMMHUUYECKHE DJIEMEHTBHI, HEOPraHWYeCKHE BEIEeCTBA, XMMUYECKHE peakuuu (1o
YHCITy U COCTaBY YYacTBYIOLIMX B PEaKIMU BEILIECTB, IO TEINIOBOMY 3P (EKTY);

XapaKkTepu3oBaTh (ONMHMCBHIBATH) OOIIME XHMHYECKHE CBOMCTBA BEINECTB PAa3IMYHBIX KIACCOB,
MOATBEPXK/asl ONMCAHWE TPHMEPAaMH MOJIEKYJSIPHBIX YPaBHECHHH COOTBETCTBYIOIIMX XHMHYECKHX
peaKiuii;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHMOCTH OT HX KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKaHNS XUMUYECKUX TIPEBPALICHUH B Pa3INYHBIX yCIOBHSX;

BBIYHCIIATH OTHOCHTENIBHYIO MOJICKYJISIPHYIO M MOJISIDHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOT'0 3JIEMEHTa 1Mo (hopMyJie COCMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE, NPOBOIUTH
pacdETH IO yPaBHEHUIO XUMHUYECKOH PeaKIIvy;

NPUMEHSTh OCHOBHBIC OIEpPAllM MBICIUTEIBHONW AEATENbHOCTH — aHaJM3 W CHHTE3, CpaBHEHHE,
000011IeHre, CHCTEMaTH3AIUIO0, KIaCCH(UKAIHIO, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3eH — IS
W3Y4YCHUs] CBOIMCTB BEINECTB M XHUMUYECKHX PEAKIMH, €CTECTBEHHO-HAYJYHbIE METOABI IO3HAHUS —
HaOJroIeHNe, U3MEpeHNe, MOJACITUPOBAHNE, SKCIICPUMEHT (peabHBIA U MBICIICHHBIH);

ClIeZIoBaTh IMpaBHJIaM MOJB30BAHUSA XMMUYECKOI MOoCyqoi M 1abopaTopHBIM 000pyIOBaHHEM, a TaKXKe
MpaBHJIaM OOPAICHNUS C BEIIECTBAMH B COOTBETCTBHHU C HHCTPYKIMSAMH IO BBIIOIHEHHUIO JIAOOPaTOPHBIX
XMMHUYECKHUX OIMBITOB I10 TOJYYECHHIO W COOMPAaHHUIO ra3000pa3HBIX BEIIECTB (BOJOPOJAA M KHCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOM 0JIEH pacTBOPEHHOIO BEILLECTBA, INIAHUPOBATh
U TIPOBOJUTH XUMHYECKHE OKCICPUMEHTHI 110 PAClIO3HAaBAaHHMIO PACTBOPOB MLIEJOYEH M KHCIOT C
MTOMOIIIBI0 MHIUKATOPOB (JaKMYC, (DEHONPTANICHH, METUIOPAHX U APYTHE).

K koHiy oOydenus B 9 KJjacce MpeaMETHBIC pe3yJbTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTh Y 00YUAIOIIMXCS YMEHHH:

PacKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IMOHATHI: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHOH, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTCNCHb OKHCJICHHUS, XMMHUUCCKAs PEaKlus, XUMHUYECKas CBs3b, TEIUIOBOW 3((EKT peakiud, MOJIb,
MOJISIPHBI 00BEM, pACTBOD, IEKTPOIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHICCKAS JUCCOIUAIINS, PEAKITUI
WOHHOTO OOMEHa, KaTaium3aTop, XNMHYECKOe paBHOBecHE, OOpaTUMBIe M HEOOpaTHMBIC PpEaKIIHH,
OKHCIIUTEJIbHO-BOCCTAHOBUTENbHBIE  PEAaKI[MU, OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTaHOBJICHHE, a/UIOTpONusi, aM(OTEpHOCTh, XUMHYECKass CBs3b (KOBaJIGHTHas, WOHHAas,
MeTaJUIN4ecKasi), KPUCTAIUITMYeCKash PemeETKa, KOPpPO3Us METAJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOH
peakuuu, npeaensHo qomyctumas konnentpanus [1IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATHM M NPUMEHATHh 3TU TMOHATHUS TIPU
ONMCAaHWHU BEUIECTB U UX MPEBPAILEHUH;

HCIIOJIE30BaTh XAMHYECKYIO0 CHMBOJIMKY U COCTaBIICHHS ()OPMYIT BEIISCTB M YPaBHEHUIH XHUMUYECKHUX
peakiuii;

ONpEEIIATh BAJICHTHOCTh U CTENEHb OKHUCIEHHUS XUMHYECKHUX 3JIEMEHTOB B COEAMHEHUAX PA3IUYHOIO
cocTaBa, NPHUHAUICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCY COCTUHEHHWH Mo (opMyinaM, BHI
XUMUYECKON CBsI3W (KOBAJCHTHAs, MOHHAs, METAJUIMUECKas) B HEOPTaHUUYECKUX COEAMHEHMSX, 3apsi
HOHA M0 XMMUYECKOH (opMmysie, XapakTep CPeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIAUHCHHIA,
THUI KPUCTAJUTMYECKOHN pEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMmbici [lepuoanueckoro 3axona JI. M. MeHnjeneeBa u JeMOHCTPUPOBATh €r0 MOHUMAaHUE:
OMHUCHIBATH U XapaKTEPHU30BaTh TaOIHMUHYIO (opMmy [leproandeckoil CHCTEMbl XUMUYECKUX DIICMCHTOB:
pa3nyaTh MOHATHUS «TJaBHAS MOATpyNmna (A-Tpymmna)» U «nodounas moarpymmna (b-rpymma)», Mansie u
OonpIIvie MEPHOMABI, COOTHOCHUTH O0O3HAUCHUS, KOTOPHIE HMEIOTCS B MEPUOJUYCCKON TaOmuIe, ¢
YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XHMHUYECKHX D3JIEMEHTOB (COCTaB W 3apsn spa,
olIIee 4YHCIO JIIEKTPOHOB M paclpeleliecHHe HX IO AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OO0IIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB 3JIEMEHTOB U UX COCAUHEHMH B MpejesiaX MajblX NepHOAO0B U
TJIaBHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KIIACCU(PUITMPOBAThL XUMHUYECKHE DJIEMEHTH, HEOPraHWYECKHE BEIIEeCTBa, XUMHUYECKHE peakiuu (1o
YHUCIYy U COCTaBY YYACTBYIOIIMX B PEAKIUH BEIIECTB, IO TEILIOBOMY 3D (deKTy, 10 U3MCHEHHUIO CTETICHEH
OKHUCJICHHUS XUMHYECKHUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBAThH) OOMIME M Crenu(prIecKkne XUMUIECKHE CBOMCTBA TMPOCTHIX M CIIOKHBIX
BEIIECTB, MOATBEP)KAas  ONHMCAHHE IpPUMEpPaMH  MOJEKYJIAPHBIX M  HMOHHBIX  ypaBHEHHH
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIHH;

COCTaBJIATh YPaBHEHUs JJICKTPOJIMTHYECKOH AMCCOLMAIMM KHCJIOT, IIeNoYeld W cosei, HOJHBIE U
COKpAaIEHHbIE YpaBHEHHS pEaKkUWii HOHHOTO OOMEHAa, YpPaBHEHUS pEaKUHi, MOATBEP)KAAOIINX
CYILECTBOBaHNE IeHETHUCSCKOM CBA3M MEKy BELIECTBAMHU Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUid IOCPEICTBOM COCTABICHUS
JIEKTPOHHOT'0 OanaHca TUX PeaKIHi;

NPOTHO3UPOBATh CBOWCTBA BEINECTB B 3aBUCHMOCTH OT HMX CTPOCHHSA, BO3MOXKHOCTH IPOTECKAHHUS
XMMHUYECKHX MTPEBPAIEHHUI B Pa3JINUHBIX YCIOBHSX;

BBIYHCIIATH OTHOCHTENIBHYIO MOJIEKYISIDHYIO ¥ MOJSIDHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XHMHYECKOTO 3JIEMEeHTa N0 (GopMysie COSOMHEHHUs, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacyéThl 10 ypaBHEHUIO XUMHYECKOH PeaKIvy;

co0JtoiaTh TpaBHiIa IOJB30BAaHUS XUMHYECKOW MOCYNOH M J1abopaTOpHBIM OOOpYZOBaHUEM, a TAKKe
IpaBuiia OOpaLICHHs ¢ BEIECTBAMH B COOTBETCTBHU ¢ MHCTPYKLMSAMH IO BEHITIOIHEHHUIO JIAOOPATOPHBEIX
XHMHYECKHX OIBITOB IO IOJYYCHUIO W COOMPAaHUIO Ia3000pa3HBIX BEIIECTB (aMMHAKa U YIIIEKHCIOTO
rasa);

NPOBOJMTH PEAaKLUH, MOATBEP)KAAIONINE KAYCeCTBEHHBIN COCTAB PA3IMYHBIX BEIISCTB: pPACIIO3HABAThH
OTBITHBIM ITyTEM XJIOPHUI-, OpoMuUA-, Hoaun-, kapOoHat-, pocdar-, cuamkar-, cynbdar-, THAPOKCHA-
WOHBI, KaTHOHBI aMMOHHS U HMOHBI HM3YYEHHBIX METAJUIOB, NPHCYTCTBYIOIIUE B BOJHBIX DPacTBOpax
HEOPraHMYECKHX BEILECTB;

NPUMEHATH OCHOBHBIC ONEPALMHd MBICIUTENBHON NEeATeNbHOCTH — aHANIW3 M CHHTE3, CpPaBHCHUE,
000011IeHre, CHCTEMaTH3aLUI0, BBISBICHUE MPUYNHHO-CICJCTBEHHBIX CBS3EH — ISl M3Y4EHHs] CBOWCTB
BEILECTB M XMMUUECKHX PEAKLUii, eCTECTBEHHO-HAY4YHbIE METO/IbI TO3HAHKS — HAOJIIO/ICHNE, U3MEPEHUE,
MOJICIIUPOBAHHUE, IKCIICPUMEHT (pealbHBII U MBICIICHHBIH).



TemaTuuyeckoe NVIAHUPOBAHUE

9 KJIACC
KoJnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uu¢posbie)
KonrtpoabHbie IIpakTnuyeckue
n/n NMpOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Pasnea 1. BemecTBo U XuMHUYeCKHe peakuu
[ToBTOpenue u yriyOieHne 3HaHUH bubanorexa [JOK
11 5 1 0
OCHOBHBIX Pa3/eNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubanoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAS AUCCOLIUALIMSL. bubamoreka [TOK
13 8 1 1
XuMHYECKHE PEaKIUK B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo paznmery 17
Paznea 2. HemeTaJsIbl M X COETHHEHHUSA
21 O061as XapakKTePUCTHKA XUMHYCCKIX 4 1 bubanorexa [JOK
' anemenToB VIIA-rpymibl. ['agoreHst https://m.edsoo.ru/7f41a636
. MEHTOB -TPYIIIIBL. u
" Py P https://m.eds00.ru/7f41a636
COCMHEHUS
23| snewemmon Vapyats. Ason gostop i s : 1 bGorexa LIOK
' TPYIHBL ’ P https://m.edsoo.ru/7f41a636
COEAMHEHUS
e | o e 8 1 , B ox
' . PPYIIL poA https://m.edso0.ru/7f41a636
KPEMHHI ¥ NX COeTMHEHHS
Hroro no paszneny 25
Pazgen 3. Meraibl ¥ UX COCAUHEHHSA
bubnuoreka [IOK
3.1 7 4
Obuute cpoficta MeTa108 https://m.edso00.ru/7f41a636




bu6 OK
3.2 Baxkueiinme MeTauiel ¥ UX COETUHEHNS 16 1 2 htI/tIpSJT:I;I/(:\:éeI:jascI)lc).ru 17§41a636
Hroro mo paznmery 20
Pazgen 4. Xumus 4 oKpyzkamomas cpeia
4.1 Bemecrna arepua. 3 €JIOBEKA 3 bubmotexa OK
. TBa ¥ MaTePHAJIbI B )KU3HH YEIIOBEK
“‘ p https://m.eds00.ru/7f41a636
Hroro mo pazneny 3

O0001eHNe 3HAHMIT 10 XMMHUH 32 KyPC 0CHOBHOI mKoJibl. [Toaroroska

K OCHOBHOMY rocyJapcTBeHHOMY 3k3ameny OI'D

bubamoreka [TOK

P
CICPBHOC Bpett 3 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68 4 7
9 KJIACC
N KoauuyecTBo yacoB Jlara DyieKTpoHHbIE U POBHIE
° T
Tema ypoka Kontposabubie  Ilpakruueckue 00pa3oBaTe/IbHbIE
n/n Bcero HM3Yy4YEeHUs
padoTsI padoTsbl pecypcesl
1 Krnaccudukarus HeopraHUIeCKux 1 Bubmmorexa [IOK
COE/IMHEHUM U UX HOMEHKJIATypa 02.09.2025 https://m.edsoo.ru/00adb59e
5 Knaccudukarus XaMHUECKUX PEaKIUil 1Mo 1 bubanorexa [JOK
Pa3IMYHBIM IPU3HAKAM 04.09.2025  https://m.edsoo.ru/00adb6b6
3 C i K 1 bubarorexa [TOK
KOPOCTh XHMHUYECKHX peaknuii. Katanms
P peartt 09.09.2025 = https://m.edsoo.ru/00adb7e2
4 Buapl XuMHU4ecKo# CBI3U U THUIIBI 1 bubarorexa [TOK
KPHUCTAIUTHYECKHUX PEHIETOK 11.09.2025 @ https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel mo teme
11 i 1 1
5 «[ToBTOpEHUE U yriyOiaeHne 3HAHUI 16.09.2025
OCHOBHBIX Pa3JIeNoB Kypca § Kilaccay
6 Teopust 2JIEKTPOTUTHUECKON TUCCOLMALINH. 1 Bubmorexa [IOK
OCHOBHBIE TIOJIOKEHUS TEOPUH AppEeHHyca. 18.09.2025 @ https://m.edsoo.ru/00adbch0
7 OCHOBHBIE TIOJIOKEHHUS TEOPUH 1 Bubmmorexa IIOK




JNMEKTPOTUTHYECKON qucconnaniu CB. 23.09.2025 @ https://m.edsoo.ru/00adbe9a
Appenmyca

8 XUMHUYECKHUE CBOMCTBA KUCIIOT KaK bubaunorexa [JOK
JNEKTPOIIUTOB 25.09.2025 @ https://m.edsoo.ru/00adc28c

9 XUMHYECKHE CBOMCTBA KUCJIOT Kak Bbubnnorexa [JOK
JIIEKTPOITUTOB 30.09.2025 | https://m.edsoo.ru/00adcade

10 XUMHUYECKHUE CBOMCTBA OCHOBAHHMH KaK bubanorexa [JOK
JJIEKTPOJIUTOB 02.10.2025 | https://m.edsoo.ru/00adcd68

1 XuMudeckue cBOiCTBa Coel B CBETE TEOPUHU Bubmmorexa [IOK
INEKTPOIUTUUECKOM TUCCOLHALIUH 07.10.2025 https://m.edsoo.ru/00add448

12 [TonsiTre o ruaponuse conen bubamorexa LIOK

09.10.2025  https://m.edso0o.ru/00add5d8

13 HonHbie ypaBHEHHUS Bubmmorexa [IOK

14.10.2025 |  https://m.edsoo.ru/00add8b2
O0600I1IeHHE U CUCTEMAaTH3aIHs 3HAHUH 10
14 TeMe 'I’I"Ifeoopm BHCKTpOJ'II/ITE‘IeCKOﬁ bubaorexa LIOK
. 16.10.2025 |  https://m.edsoo.ru/00add9d4
JIMCCOLIAAITAN

15 [TpakTnyeckas pabora Ha Temy: "Pemenue bubnuorexa [IOK
IKCIEPUMEHTANIBHBIX 3a/1a4 " 21.10.2025 https://m.edsoo.ru/00addd12
KonTtponsHas pabora Ne 2 o Teme:

16 "DneKTpoNuTHYeCKas TUCCOIHAINS. Bu6nunorexa [IOK
XUMHYECKHE PeakKIlii B PACTBOPAX 23.10.2025 @ https://m.edsoo.ru/00addbfa
AEKTPOJIUTOB"

AHanu3 pe3yiabTaToB KOHTPOIBHOH paboThl

17 Ne 2 o teme «QneKTpoauTUuecKas Bubmmorexa [IOK
Jccoruanyst. XMMUUECKHE PEAKIIUHU B 06.11.2025 https://m.edsoo.ru/00addecO
pacTBopax»

18 OO6mas xapakTepUCTHKa HEMETAJLIOB. bubamorexa LIOK

11.11.2025 @ https://m.edsoo.ru/00addfe2

19 OO6mmas XIpIKTKpUCTHKA 1eMeHToB VII A bubanoreka [JOK
TPYIIIBI - TAIOTEHOB. 13.11.2025 @ https://m.edsoo.ru/00ade104

20 CoeanHeHns TaIOT€HOB Brbmorexa LIOK

18.11.2025 |  https://m.edsoo.ru/00ade348




21 [Ipakrrueckas padora 2 "HM3yueHue cBoiicTB bubanorexa [JOK
COJISTHOM KHCJIOTHI" 20.11.2025 @ https://m.edsoo.ru/00ade488
29 OO01mast XxapaKTepUCTHKA JIeMEHTOB VIA- bubmuoreka [TOK
IpYIIB - XanbkoreHos. Cepa. 25.11.2025 @ https://m.edsoo.ru/00ade64a
23 CepoBoIopoT ¥ CYIb(UIBL. Bubmmorexa LIOK
27.11.2025  https://m.edsoo.ru/00ade64a
24 Kucnopoansie coerHEHUS Cephl bubamorexa LIOK
02.12.2025 = https://m.edsoo.ru/00ade802
25 . CepHas xucnora, pu3HdecKue u Bubmmorexa [IOK
XHUMHUYECKHE CBOMCTBA, MPHMEHEHHUE 04.12.2025 = https://m.edsoo.ru/00adea28
XUMHUYECKHE PEAKINH, JICKAIIe B OCHOBE
26 MPOMBIIIJICHHOTO CII0co0a TOTyYeHHS Bubmmoreka [IOK
CEepHO# KUCIOTHI. XUMHYECKOE 3arpsi3HEHHE 09.12.2025 = https://m.edsoo.ru/00adec8a
OKPYXKaIOIIEH Cpelbl COCIMHEHNUIMHE CEPBI
97 [MpakTuueckas pabora Ne 3 M3y4yenue bu6nuorexa [IOK
CBOJCTB CEPHON KHUCIOTHI. 11.12.2025  https://m.edsoo.ru/00adec8a
OO1mas xapakTepHuCTHKa 3JIEMEHTOB V A-
28 prLII'[IHLI. AP;OT ;’acnpocmaHeHHe B IIpUpoje bubaorexa LIOK
’ . ’ 16.12.2025 @ https://m.edsoo.ru/00adeea6
(usnyeckre 1 XUMHYECKUE CBOWCTBA
AmMHax, ero gpuzndeckre 1 XUMHUECKHE
29 CBoﬁCTB; nonq})rquHe n npumenenue. Conn bubaorexa LIOK
’ 18.12.2025 |  https://m.edso0.ru/00adf004
AMMOHUSL.
IIpaxTudeckas padora Ne 4 o Teme
30 <<I§0J1yquHe al\fMI/IaKa U3YYCHHUE ero Brbamorexa LIOK
. ’ 23.12.2025 @ https://m.edsoo.ru/00adf180
CBOHCTB»
Ku HBI WHEHUS a30Ta. A30THast
31 KHCC;I(?TI;lOL;é (;/Izzlizcmie u xa;fmtecize ’ bubamorexa LIOK
L 25.12.2025 https://m.edso0.ru/00adf306
CBOMCTBa
Hcnons3oBanye HUTPATOB U COJIEH aMMOHHMS
32 B KaueCTBE MUHEPAIBbHBIX Y100OpEHHH. bubanorexa [JOK
XUMHYEcKoe 3arps3HeHHE OKPY KaromeH 30.12.2025 | https://m.edsoo.ru/00adf518
Cpe/ibl COeIMHEHUSIMU a30Ta
33 dochop. Oxeun hochopa (V) u pochopHas bubimorexa IIOK




KUCIIOTa, GH3HUICCKHE U XUMHUCCKUE 13.01.2026 | https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4E€HUE
1
| e b s
PATIBHBLY YACOPEIHIL. Sarp 15.01.2026  https://m.eds0o.ru/00adfc20
MPUPOHOM cpesl hochaTamu
35 Yraepon, pacupocTpaHeHHE B TIPUPOIE, Bubmmorexa [IOK
(u3HUCCKre U XUMUYECKUE CBOMCTBA 20.01.2026 = https://m.edsoo.ru/00adfd9c
Oxcupl yraepoaa, ux GU3n4IecKue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHYECCKUE bubaunoreka [JOK
poOJIEMBbI, CBSI3aHHBIE C OKCUIOM YIIIepoa 22.01.2026 = https://m.edsoo.ru/00adfebe
(V)
37 VronbHas KucioTa ¥ €€ coau bubmmorexa LIOK
27.01.2026 = https://m.edsoo0.ru/00ae006¢c
| el m
i Y ) " 29.01.2026 = https://m.edsoo.ru/00ae027e
KauecTBeHHast peakius Ha KapOOHAT-UOH
39 [TepBoHauanbHBIC TOHATHS 00 OPTaHMYECKUX Bubmmorexa [IOK
BEILECTBAX KaK O COCMHEHUAX yriiepoaa 03.02.2026 https://m.edsoo.ru/00ae054e
40 KpeMHuii u ero coeiMHCHUS Bubmmorexa [IOK
P A 05.02.2026 = https://m.edsoo.ru/00ae080a
a1 O060061eHre TeMbl ""BakHelnme HeMeTaIbl bubarorexa [TOK
U UX coeuHeHus" 10.02.2026 https://m.edsoo.ru/00ae0bf2
42 KonTtponsHnas padora Ne3 o teme Bubnuorexa [IOK
«Baxkueiiie HeMETaIIBI K UX COEIMHEHHUS 12.02.2026 = https://m.edsoo.ru/00ae0el8
OO0111ast XapaKTepUCTHKA XUMHYECKUX
43 3JIEMEHTOB — MeTaJUIoB. MeTanyeckas bubanorexa [JOK
CBSI3b M METAJUTHYECKAst KPUCTAITHYCCKAsT 17.02.2026 = https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKue CBOMCTBA METAJIIOB
1| Onecrpommsmssdt s sanpemsnn bimorera LIOK
P PAA Hatip 19.02.2026 |  https://m.edsoo.ru/00ael1156
METAJIOB
45 Oo61mrre crocoObl MOTYYESHUS METAILIOB. Bubmorexa [IOK
CruiaBsl. 24.02.2026 = https://m.eds00.ru/00ael1156




Beruuciaenus no YpaBHCHUAM XUMHYCCKUX

Bbubnnorexa [JOK

46 E;:;zg CCIIH OIHE 13 PEarciTon CONCPIHT 26.02.2026 = https://m.edso00.ru/00ae1278
47 OO01ast XxapaKTepUCTHKA HIEMEHTOB 1 A bubmuoreka [TOK
TPYIIMBL 03.03.2026 | https://m.edsoo.ru/00ae14b2
48 CoeauHeHus EI0YHBIX METAUIOB bubmmorexa [IOK
05.03.2026 = https://m.edsoo.ru/00ael4b2
49 [lenoyHO3eMeNbHBIE METAJUIBI — KaJbIUi U bubmuoreka [TOK
MarHuit 10.03.2026 = https://m.edsoo.ru/00ae15e8
50 BakHelmme coeTMHCHNS KaTbITAS bubamorexa LIOK
12.03.2026 = https://m.edsoo.ru/00ae15e8
51 KecTkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUs 17.03.2026
52 [MpakTryeckas pabora 6 "YKecTkocTs BOJBI U bubnuorexa IIOK
crocoObI ee ycTpaHeHus" 19.03.2026 | https://m.edsoo.ru/00ae1886
. Bubmmorexa [IOK
>3 AOMHEIE 24.03.2026 https://m.edscI)_E).ru/OanlaeS
54 AmdoTepHbie cBOIicTBa OKCHIA U bubnuorexa [IOK
THPOKCHIA ATFOMUHHUSI 26.03.2026 https://m.edsoo.ru/00aelc64
55 Keneso bubnnorexa [JOK
07.04.2026 @ https://m.edsoo.ru/00aelc64
56 OKcupl, THIPOKCUIB U conu xene3a (11) u bubarorexa [TOK
sxenesa (111) 09.04.2026 = https://m.edsoo.ru/00ae1d86
57 Koppo3ust MeTanioB 1 criocoObl 3alUThI OT Bubnmorexa [IOK
Hee 14.04.2026 = https://m.edsoo.ru/00ae35e6
58 Meramnel B npupoae. [loustue o
METaJUTypruu 16.04.2026
D | semeprmmann s o bbmorera LIOK
(BaKHGHIITHE METANIS 1 HX COCTHHCHHS 21.04.2026 = https://m.edsoo.ru/00ae3de8
o | D e
23.04.2026 = https://m.edsoo0.ru/00ae1750

M30BITKE .. BEIUnciIeHnss MaccOBOM T0JIA




BBIXOJIa MPOJYKTa PEAKIHH
61 O0001ICHHE ¥ CUCTEMAaTH3aIHs 3HAHUH 1 28.04.2026
62 KontponsHas padora Ned o teme 1
«BakHelme MeTaiuIbl M X COETUHEHUS 30.04.2026
. bubaunoreka [JOK
63 Xuitieckii COCTAB IIAHCTEL SeMii . 05.05.2026 https://m.edStI)lo.rUIOanSfSO
64 OxpaHa OKpy’Karomel cpeasl OT 1 Bubmmorexa [IOK
XUMHYIECKOTO 3aTrpsI3HCHUS 07.05.2026 | https://m.edsoo.ru/00ae4270
65 Beuecrsa 1 bubnnorexa [IOK
12.05.2026 = https://m.edsoo.ru/00ae4270
66 XUMHUYECKUE PeaKIiu 1 bubmorexa LOK
14.05.2026 | https://m.edsoo.ru/00ae0dOa
67 OCHOBBI HEOPTaHUYECKOW XUMUHU 1 Bubmmorexa LIOK
19.05.2026 = https://m.edsoo.ru/00adb33c
68 PezepHslit ypok. O60061IeHNE U 1 bubnuorexa [IOK
CHCTEMAaTH3AaIHs 3HAHUIT 21.05.2026 @ https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68




YUYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYEHUKA

» Xumus, 9 knacce/ ['adbpuensa O.C., OctpoymoB N.T'., CnaagkoB C.A. AkunoHepHOe 001ecTBo «31aTenscTBO
«IIpocsemmenue»

Pa6ouast terpanp "Xumus 9 xmacc"

METOJUYECKHUE MATEPHUAJIBI 1JI5S1 YAUTEJIA

OIOC 000

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU HUHTEPHET

https:// resh.edu/ru/subject/lesso
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