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MOACHUTEJbHAS 3AIINCKA
[Iporpamma 1Mo XMMHH Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs COCTaBJIEHA HAa OCHOBE TPEOOBAaHUH K pe3yJabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBl OCHOBHOTO 00111ero oopa3oBanus, npeacrasieHHbx B DI'OC OO0, (yrBepkIeHHBIN Mpuka3oM MUHHCTEPCTBA
npocBemieHus: Poccuiickoit ®deneparun ot 31.05.2021 1. Ne287). denepanbHasi oOpa3zoBarenbHas IporpaMmMa OCHOBHOTO OOIIETro
o0OpasoBaHusl, yTBepKACHHas mpukazom Munmnpocsemenuss Poccuu ot 16 HosiOpst 2022 r. Ne993, a taike Ha OCHOBe (enepanbHON padoyeit
nporpaMmbl BOCIIUTAHUA U C yLIéTOM KOHIOCHIIUK MPEIoJaBaHUus y‘I€6HOl"O npeamMeTa «XuMus» B 06p330BaT€J'II)HI)IX OopraHusanusax
Poccuiickoit ®enepanuu.

[IporpamMma no xumuu Ja€t NpeicTaBliIeHUe O LElsIX, oOmel cTpareruy oOyyeHus, BOCOIUTaHUS M Pa3BUTHUS 00yUYaIOLIUXCs CPEeICTBAMU
y4eOHOTO TIpeJMeTa, YCTaHaBIMBAeT O0sM3aTeNIbHOE MPEIMETHOE COJepKaHWe, MpeayCMaTphBaeT paclpeiesieHne ero Io KiaccaM |
CTPYKTYPUPOBAHUE 110 pas3jaciiaM MW TEMaM IporpaMmbl IO XHMHHU, ONPCACITACT KOJIUMYCCTBCHHBIC H KAaYCCTBCHHLBIC XAapaKTCPHUCTHUKU
COJACpKaHusA, PCKOMCHAYEMYIO IMOCJICA0BATCIIBHOCTE M3YUCHHUA XHUMHU C y'-IéTOM MCKIIPECIMETHBIX U BHYTPHIIPEAMCTHBIX CBH3€I>'I, JIOTUKHN
y4eOHOTr0 MpoIecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaromIMXcs, OMPEACNIeT BO3MOXKHOCTH MpEeIMeTa JUisl peau3aiud TpeOOBaHUUA K
pe3ynbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs, a TaKkKe TPEOOBAHHM K
pe3ynbraTaM oOOyueHUss XMMHM Ha YpOBHE Iefied H3ydeHHusi MpeIMeTa M OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATENIbHOM NEATEIbHOCTH
00y4JaroIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHUE XUMUHU CIYKUT OCHOBOW Ui (hOPMHUPOBAHMSI MUPOBO33PEHHSI 00YyYaIOLIErocs, ero mpeICTaBlIeHud 0 MaTepHalbHOM €IUHCTBE
MHpa, BAXKHYIO POJIb UTPAIOT (OpMUPYEMbIe XUMUEH MPEJICTaBICHUS O B3aUMOIIPEBPAILICHUAX SHEPTUU U 00 3BOJIIOIUH BEIIECTB B MPUPO/IE, O
MyTAX pelieHus To0adbHBIX MPOOJIeM YCTOMYMBOIO pPa3BUTHS YEJOBEUYECTBA — CBHIPHEBOM, IHEPreTHUUYECKOM, MUINEBONM M IKOJOTHYECKOU
0€30MacHOCTH, TPOOIJIEM 3/IPABOOXPAHECHHS.

N3yuenue xumuu:

CIOCOOCTBYET peanu3aliid BO3MOKHOCTEH AJIsi caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPhl JTUYHOCTH, €€ 00Iel U (yHKIHOHATbHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIIUIEHUS U TBOPYECKHX CIMOCOOHOCTEH OOYYaroIIMXCsl, HABBIKOB MX CAMOCTOSITENbHON y4eOHOMU
JeSITeNbHOCTH, YKCIIEPUMEHTANIBHBIX U MCCIIEI0BATENIbCKIX YMEHUHN, HEOOXOIUMBIX KaK B MOBCEJHEBHOMN JKU3HU, TaK U B MPOQPEeCcCHOHATBHON
NesITeNbHOCTH;

3HAKOMHUT CO CHEeNu(UKONH HAYYHOTO MBIIUJICHHS, 3aKJIaIbIBA€T OCHOBBI IIEIOCTHOTO B3IJIsIa Ha €IUHCTBO MPHUPOABI M YEIOBEKa,
SIBJISIETCSI OTBETCTBEHHBIM 3TArloM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IrPaMOTHOCTH O0yUYaIOITUXCS

crocoOCTBYeT (POPMUPOBAHUIO IIECHHOCTHOTO OTHOLIEHHMS K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY, BHOCHT CBOM
BKJI4/1 B 9KOJIOTHYECKOE 00pa30BaHUE 00yUYaIOMINXCS.


http://ivo.garant.ru/document/redirect/405997653/1000
http://ivo.garant.ru/document/redirect/405997653/0

JlanHple HampaBlIeHUS B OOYYEHWH XUMHUU OOECIEYHMBAIOTCS CIENU(UKONW COJEpKaHUs Y4eOHOTO MpEAMETa, KOTOPBIN SIBISICTCS
MeJaroTHYECKU aIallTHPOBAHHBIM OTpaKeHHUEM 0a30BOM HAYKM XMMHH Ha OTIPEICIIEHHOM dTane €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUEHTHPOBAH HA OCBOCHHE OOYJAIONIUMUCS CHUCTEMbI NEPBOHAYATBHBIX
MOHSATUN XMMUHU, OCHOB HEOPTaHUYECKOW XUMHUHU U HEKOTOPBIX OTACIIbHBIX 3HAYUMBIX IMOHATUNA OPraHUYECKON XUMUH.

CrpykTypa colepKaHus TPOTPaMMBI 10 XUMHUHU C(HOpPMHpOBaHA HA OCHOBE CHUCTEMHOTO mojaxona kK e€ m3ydeHuto. CojnepkaHue
CKJIJIBIBACTCSl U3 CHUCTEMBI TIOHSITHII O XUMHUYECKOM DJIEMEHTE W BEIECTBE M CUCTEMBI MOHATUM O XUMUYECKON peakuun. O0€ 3TH CUCTEMBI
CTPYKTYPHO OPTaHU30BaHbI 0 MPUHITUITY IMOCIEA0BATEIILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEJICTABIICHUM pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO Y4€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— yYEHHUS O CTPOCHUH aTOMa M XUMHYECKOU CBSI3H;

— TIPE/ICTABJICHHUH 00 AJIEKTPOTUTHICCKON TUCCOIMAIIMN BEIIECTB B paCTBOpaXx.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPHUYECKH TIOJTYYCHHBIX W OCMBICICHHBIX (aKTOB, Pa3BUBAIOTCS
MOCJIEI0BATEIILHO OT OJTHOTO YPOBHS K JPYrOMY, BBITIONHSS (DYHKIIUHU OOBSICHEHUSI M MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSI U BO3ZMOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJTYyYeHHS U3y4aeMbIX BEIECTB.

OcBoeHme mporpamMmsbl M0 XUMHUU CIOCOOCTBYET (POPMHPOBAHUIO MPEICTABICHHUS O XMMHUYECKON COCTaBIISAIOUICH HAy4HOW KapTHUHBI
MHpa B JIOTHKE €€ CHUCTEMHOU MPHUPOJbI, HIEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAHHIO M METOJaM INO3HaHHS B Hayke. V3yueHue XuMuu
MPOUCXOAUT C TPHUBJICYCHHEM 3HAHUN W3 paHee M3YYCHHBIX Y4eOHBIX mpenMeToB: «Okpyxaromuii mup», «buonorus. 5—7 Kiaccel» H
«Dusuka. 7 Kiacey.

[Ipn mM3yyeHUH XUMHUU TPOUCXOAUT (GOPMUPOBAHME 3HAHUII OCHOB XMMHYECKON HayKH Kak 00JIaCTH COBPEMEHHOIO €CTeCTBO3HAHUA,
MPAKTUYECKON JEATEeIbHOCTH YeJOBEKa M KaK OJHOTO K3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3ajaua yuyeOHOro MpeAMeTra COCTOUT B
(GbOpMHUPOBAHUM CHUCTEMbl XUMHYECKUX 3HAHMM — Ba)XKHEWIIMX (PAKTOB, MOHITHHA, 3aKOHOB U TEOPETUUYECKHUX TIOJOKEHHH, JOCTYIMHBIX
000011eHNIT MUPOBO33PEHUECKOTO XapakTepa, si3plka HAyKH, B MPUOOIICHUMM K HaydyHbIM METOJaM IO3HAHWSA MpPU W3YYEHUU BEUIECTB U
XUMHUYECKUX pPeaKiuii, B (JOPMUPOBAHUU W PA3BUTUU MO3HABATENIbHBIX YMEHHUH M MX MPUMEHEHHWU B y4eOHO-MO3HABATEIBHON U y4eOHO-
HCCIIeIOBATENIbCKON AeSITeTbHOCTH, OCBOSHUH MpaBUil 0€30MacHOro 0OpalieHus ¢ BEIIeCTBAMH B TOBCEIHEBHOM KH3HU.

[Ipyu u3ydeHnn XMMUHU Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus Ba)KHOE 3HAUEHHUE TPUOOPETH TaKue 1eH, KaK:

— (opMHpOBaHHE WHTEJUIEKTYaIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K C€amM0OOpa30BaHHIO, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY
MPUHATHIO PEIICHU, CIOCOOHOM alanTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HaIpaBJICHHOCTh OOYYeHHUs Ha CHCTEMaTHYeCKOoe MPUOOIIeHNe OOydJarouIuxcs K CaMOCTOSTENbHON MO3HABATENBHON JESTENbHOCTH,
HayYHBIM METOJIaM MO3HAHUS, POPMUPYIOIIUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0lecrniedyeHre YCIOBHM, CIMOCOOCTBYIONIUX MPHOOPETEHHIO OOYUYaIOIMMUCS OIbITa PAa3HOOOPa3HOW NEeSITeNbHOCTH, MO3HAHUS U
CaMOTIO3HAHUs, KJIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMITETEHITMH ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE ISl Pa3IMYHbIX BUJOB JESATEILHOCTH,



— ¢opmupoBanue oOmell (QyHKIMOHATBLHOM M €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, B TOM YHCIIE YMEHUH OOBSACHSITH M OLICHWUBAThH
SIBJICHUSI OKPY)KAIOIIET0 MMpA, MCIOJb3ysd 3HAHMUSI U ONBIT, NOJYYEHHbIE NPU HU3YYEHUHM XMMHH, IPUMEHATh UX MPU PELICHUU IpoOJieM B
ITIOBCETHEBHOM KU3HU U TPYJOBOU ACITEIBHOCTH;

— QopmupoBaHHe y OOYYaIONIMXCS TYMaHUCTHYECKMX OTHOIICHWW, TMOHMMAHUS IIEHHOCTM XHUMHYECKMX 3HAHWHA Ui BBIPAOOTKH
9KOJIOTMYECKU 11€JIeCO00PAa3HOro MOBEAEHUS B OBITY U TPYHOBOM JEATEIBHOCTH B LENSIX COXPAaHEHHUS CBOErO 370pPOBbSl U OKpY’Karolei
MIPUPOIHOM CPEJIbI;

— pa3BUTHE MOTUBALMU K OOY4EHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX
LIEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPOQMIIS U HAIPAaBIECHHOCTH JajibHeIiero o0yueHus.

OO6miee uncIo 4acoB, OTBEAEHHBIX ISl H3YYCHHS] XMMUU Ha YPOBHE OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce
— 68 yacoB (2 gyaca B HezieN0), B 9 kiacce — 68 "acoB (2 yaca B HEZCIIO).

COILEP KXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XUMUYECKHE MOHATHSA

[Ipenmer xumuu. Posb XMMHUM B KU3HU 4YeJIOBEKa. XUMHS B cHCTeMe HayK. Tema u BemiecTtBa. dDu3nueckue CBOMCTBA BENIECTB.
ArperatHoe cocTostHHE BemecTB. [loHATHE 0 MeTo1ax Oo3HAHUS B XUMHH. YK CThIE BelecTBa U cMecu. CrocoObl pa3jiesieHus CMecei.

ATOMBI M MOJICKYJIbl. XHUMHUYECKHE AIeMEHThl. CHMBOJIBI XUMHUYECKUX JJIeMEHTOB. I[IpocTeie W cClOKHBIE BeliecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyiia. BaaeHTHOCTh aTOMOB XUMHUUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTEIbHAsS aTOMHAs
Macca. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca. MaccoBast J10JIsi XAMHUYECKOTO JIEMEHTa B COCTMHCHUH.

KonunuectBo BemecTBa. Mosb. MosnsipHas macca. B3auMocBs3b KOJIMYECTBa, MACChl U YHCIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérsl
o GpopMynaM XUMUYECKHX COCTMHEHUH.

du3nyeckue M XMMHUYECKHUE SIBJICHUS. XUMHUUYECKas peakius U €€ MpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHYECKUE
ypaBHeHus1. Knaccudukanus XMuMUYECKUX Peakiuii (COeqMHEHUs], Pa3I0KEeHHs, 3aMeleHus, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYAOH, MpaBUIaMu padOThI B JIaOOpaTOpUH U MpUEMaMH OOpaIIeHHs ¢ JJabOpaTOPHBIM 000PYAOBAHHUEM,
W3YYEHHE U OMHCaHue PU3NYECKHX CBOWCTB 00pa3I[0B HEOPTraHUUYECKUX BEIIeCTB, HaOMOAeHNE PU3NUECKUX (TIaBJICHHE BOCKA, TasHUE JbAA,
pacThpaHue caxapa B CTYNKE, KUIEHHE M KOHJCHCAIMs BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATMBAHHE METHOW MPOBOJIOKH,
B3aMMO/ICHCTBUE Mella C KUCIOTON) SIBJICHUI, HAOMIOJCHNE U OMUCaHUE MPU3HAKOB MPOTEKAaHUs XUMHUUYECKUX Peakiuil (pa3okeHue caxapa,
B3aMMO/ICHCTBUE CEPHON KHCIOTHI C XJIOPUAOM Oapus, paznokenue ruapokcuga meau (1) mpu HarpeBanum, B3auMoOJEWCTBHE KeJe3a C
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pactBopom comm menu (1), u3ydeHune crnocoOOB pa3ielieHus: CMECeil: ¢ MOMOIIBI MarHuTa, (UILTPOBAHWE, BBITAPUBAHUE, TUCTHILISAINS,
xpomatorpadusi, TPOBEICHHE OYHCTKH MOBAPCHHOW COJM, HAOIIOJCHHE W OMKMCAHUE PE3YJIbTATOB MPOBEICHHS ONBITA, HILTFOCTPUPYIONIETO
3aKOH COXpaHEHMsI MacChl, CO3JJaHle MOJIETIEH MOJIEKY (11apOCTEPKHEBBIX).

Ba:kHeiilue npeacTaBuTe I HEOPraHMYECKUX BellecTB

Bozayx — cmeck razoB. CoctaB Bo3ayxa. Kucimopo — aneMeHT u mpocToe BemecTBo. HaxoxaeHue Kucaopoaa B npupo e, pusnuecKkue u
XUMUYeCKue cBoWcTBa (peakuuu ropenus). Okcunbl. [Ipumenenue xuciopoma. CrocoObl MOTydeHHUS KHUCIOpOJa B J1abOpaTopuu u
poMblIIeHHOCTH. KpyroBopoT kucinopoaa B npupoje. O30H — auioTpoIiHas Mou(pUKalys KUCIOpo/a.

TennoBoit 53pPeKT XUMUYECKON peakliui, TEPMOXUMHUYECKUE YPABHEHUS, DK30- U IHJAOTEPMUUECKUE PEaKluu. TOIIMBO: yrojib U METaH.
3arpsi3HeHUE BO3/yXa, YCUJICHHE MTAPHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOIO CIOS.

Bonmopon — snemenT u mpocrtoe BemecTBo. Haxoxkaenne Bogopoaa B mpupojne, GU3HMYECKHEe M XUMHYECKHE CBOMCTBA, MPUMEHEHHE,
croco0bl noaydeHusi. KucioTst u comm.

MoutsipHblii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBoricTBa BoAbl. Bosa kak pactBopureinb. PacTBopsl. HackleHHbIE 1 HEHACKIILIEHHBIE PACTBOPHI. PACTBOPMMOCTH BEIIECTB
B Boje. MaccoBas A0Jisl BelIeCTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OcHOBaHUsA. Posb pacTBOpOB B MPUPOJIE U B KU3HU YEJIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHne NpupoaHbIX BoJ. OXpaHa M OYMCTKA MPUPOIHBIX BOI.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuapl. Knaccudukanus oxcuaoB: cosieoOpasyromue (OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbie) U HecoseoOpazyomue. Homenknarypa okcuaoB. Gusnyeckue U XUMUIECKHE CBOMCTBA OKCUIOB. [loydeHne okcuioB.

OcHoBanus. Knaccudukanus ocHoBaHMil: MIETOYM M HepacTBOpuMble ocHOBaHMs. HomeHkinarypa ocHoBanuil. ®usnueckue u
XUMUYECKHE CBOWCTBA OCHOBaHUM. [loryueHre oCHOBaHMIA.

Kucnotsl. Knaccudukanus kucnot. Homenknarypa kucinor. Ou3nyeckue U XUMUYECKUE CBOMCTBA KUCIOT. P/l akTUBHOCTH METaJIOB
H. H. bekerona. [lonyyeHnue KucIor.

Comu. Homenknatypa cosieil. @u3nueckre 1 XuMHYecKue cBoiicTBa coJieid. [losyuenue comneit.

I'eneTnueckas CBsI3b MKy KJIaCCAaMH HEOPTraHUYECKUX COCAUHEHUMN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIpe/eIeHHe COJEepKaHUS KHUCIOpOoJa B BO3JAyXe, MOJyueHHe, coOupaHHe, pacro3HaBaHUE M HU3y4yEHUE CBOMNCTB
KHCTIOpO/ia, HAONIO/IEHWE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3HHKHOBEHHMSI W TMpPEKpallleHUss ropeHus (moxkapa),
O3HaKOMJIEHHE ¢ oOpa3laMl OKCHIOB W OIMCAaHHE WX CBOICTB, MOJydeHHe, coOMpaHHe, pacrno3HaBaHHE W HM3y4YEHHE CBOWCTB BOJOPOJA
(ropenue), B3anmoeiicTBre Bogopoaa ¢ okcuaom meau (Il) (Bo3amMoxkHO MCTIOIB30BaHUE BUCOMATEPHATIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB
KOJIM4eCTBOM | MoIlb, HccenoBaHUE OCOOCHHOCTEH PAacTBOPEHMsS BEIIECTB C PA3NUYHONW PAaCTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C
OTpeNIeNIEHHON MAacCOBOW JI0Nlell PAacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeTaulaMd (HaTpueM U KajbI[ueMm) (BO3MOXKHO
WCIOJIb30BaHME BUJEOMATEPHANIOB), HCCIEIOBAaHHE OOpPa3IOB HEOPraHWYECKUX BEHIECTB PA3IUYHBIX KIACCOB, HAOIIOJACHHE W3MEHEHUS
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OKpAacKH MHAMKATOPOB B pacTBOpaxX KUCIOT U IlleJ0ouel, u3ydeHue B3auMoaencTsus okeusa meau (1) ¢ pactBopom cepHOl KUCIOTHI, KUCIIOT €
MeTaJUIaMH, PEaKUUd HEUTpAIU3aluM, I0Jy4EHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOTO MeTajula APYTMM U3 pacTBOpa COJIH,
pellIeHre FKCIEPUMEHTAIbHbBIX 3a/1a4 110 TeMe «BaxHeiune kiacchl HEOPraHUYECKUX COEIUHEHUI.

INepuoauuecknii 3axon u [lepuoguyeckasi cucrema xumnuyeckux 3jiemeHToB /1. U. MennesieeBa. CTpoenne aToMoB. XUMHU4YeCKast
cBfA3b. OKHCANTEIBLHO-BOCCTAHOBUTE/IbHbIE PeaKIMU

[lepBple MONBITKM KJIacCUPUKAIIMM XUMUYECKUX 3JeMeHTOB. [loHATHE O rpynmax CXOOHBIX JJE€MEHTOB (ILEJOYHbIE U
LIEJIOYHO3EMETIbHBIE METAJJIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIE 00pa3ytoT aM(OTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[Iepnoanueckuit 3akoH. Ilepnoanyeckas cucrema xuMmuueckux 3nemMeHToB /[, . MenneneeBa. KopoTrkoneproaHas v JUIMHHOIIEPUOAHAS
¢opmbr Ilepuonmyeckoit cuctembl xumudeckux aneMeHToB Jl. M. MenneneeBa. Ilepuoast u rpynnbl. OU3HUECKU CMBICT MOPSIKOBOTO
HOMEpa, HOMEPOB NEPHUOJIA U TPYIIIIBI AITEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. Dnekrponsl. CTpoeHHE AIEKTPOHHBIX 000JI04€K aTOMOB MEpBbIX 20 XUMHUYECKUX
anemMeHToB [lepuoanueckoi cucremsl J[. M. MenpaeneeBa. XapakTepucThKka XMMHUYECKOTO AJIEMEHTA MO €ro MnojoxkeHuto B [lepnoanyeckoit
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMs paJnyca aTOMOB XMMHYECKHX SJIEMEHTOB, METAIMYECKUX W HEMETAUNIMYECKUX CBOMCTB MO TpyIIaM U
MIEPUOAAM.

3nauenue Ilepuommueckoro 3akoHa u Ileproauyeckol CHUCTEMBI XMMHUYECKUX SJEMEHTOB JJIsl Pa3BUTHS HAyku M mnpakTuku. [. .
MenneneeB — y4E€HBIA U TPAXKJAHUH.

Xumuyeckas cBsi3b. KoBaneHTHast (IOJIIpHAst U HEMOJISIPHAS) CBA3b. DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MlOHHAsI CBS3b.

Crenenp oxucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl oxkuciaeHuss M BoccTaHoBieHUs. OKUCIUTENU U
BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THAPOKCHIA LMHKA C PACTBOPAMU KHUCJIOT U UIEJIOYEH,
MIPOBEJICHUE OIBITOB, WIUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUi (TOpEeHHe, peakluuu pPas3IoKEeHHUs,
COCTMHCHUS ).

Mescnpeomemmnuoie céazu

Peanuzanus MeXIpeIMETHBIX CBsI3€il IPU N3yYEeHUH XUMUHU B 8 KJIacce OCYIIECTBISETCS Yepe3 HCIOIb30BaHNe KaK OOIUX €CTeCTBEHHO-
-HAYYHBIX [TOHATHUI, TaK U IOHATHH, SBJISIOLIMXCS CUCTEMHBIMU JUJISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO11re ecTecTBEHHO--HAyYHbIE MOHATHS: Hay4YHbIN (aKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIM3, CUHTE3, KIacCU(UKALM, IEPUOTUIHOCTbD,
Ha0Jr0/IeHUe, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJIEIb, SIBJICHHUE.



®dusuKa: Marepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PAJHUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUECKHUMN 3aps,
BEII[ECTBO, TEJNO, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, a3, (PU3WYCCKHE BEIMYMHBI, CAMHHIBI U3MEPEHHS, KOCMOC, IUIAHETHI, 3BE3JIBI,
Connue.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPO,IBI, TTOJIE3HBIE HCKOITAEMBIE, TOILTUBO, BOTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasl peaKIus

[lepuoauueckuii 3akoH. I[lepnoanueckas cuctema xumudeckux anemeHToB [[. M. MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B
W3MEHEHNH CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KaMs, KaIbUUsi U UX COCAUHEHUN B COOTBETCTBUHU C MOJIOKEHUEM
aneMeHTOB B [lepuonueckoi cucreMe U CTPOCHHEM MX aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHUYECKOW CBS3M. THIIBI KPUCTAUIMYECKUX PEMIETOK, 3aBHCHMOCTH CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHN U BUJIa XUMUYECKOM CBSI3H.

Knaccugukanus nu HOMEHKJIATypa HEOPraHMYECKUX BELIECTB. XMMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCSA K PA3JIMYHBIM KiaccaM
HEOPraHUMYECKUX COCIVUHEHHUN, TCHETUYECKasl CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccugpukanus XMMHUECKUX PEaKUMH MO Pa3IUYHbIM IpHU3HAKAM (MO0 YUCIy UM COCTaBy Y4YacTBYIOUIMX B pEaKIUM BEUIECTB, IO
TEIUIOBOMY 3((eKTy, 10 U3MEHEHUIO CTENEHEH OKHCICHHMS XMMHUUYECKHX 3JIE€MEHTOB, 110 00OpaTMMOCTH, IO YYacTUIO KaTaau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. IlonsTre 06 0OpaTUMbIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [[oHsTHe 0 TOMOreHHBIX
U rereporeHHslx peakuusx. [lonsarue o karamuse. Ilonstne o XxummyeckoMm paBHOBecHM. DaKTOpBI, BIUAIOLIME HA CKOPOCTb XMUMHUYECKOHN
peaKuuy U MOJI0KEHUE XMMUYECKOIO PABHOBECHS.

OKHUCIIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKLUH, 3JIEKTPOHHBINH OajlaHC OKHUCIUTENbHO-BOCCTAHOBUTENBbHOM peakuuu. CocTaBiieHHe
YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUI ¢ HCIOIb30BAHUEM METO/Ia 3JIEKTPOHHOIO OajaHca.

Teopus 3MEKTPOIUTUUECKON AUCCOLMALMUA. DIEKTPOJIUTHI U HEIJEKTPOIUTH. KaTHOHBI, aHMOHBI. MeXaHu3M AMCCOLMALUU BEIECTB C
pa3NUYHBIMU BUJAMH XUMHUYecKOH cBsi3u. CreneHpb quccoryanui. CUIbHBIE U CI1a0ble 3JEKTPOJIUTEI.

Peakiun moHHOro oOMeHa. YCIOBHs MPOTEKAHUS PEaKLUi MOHHOTO OOMEHa, MOJIHbIE U COKpPAIIEHHBIE MOHHBIC YPABHEHUS PEaKIIMM.
CBoliCTBa KUCIIOT, OCHOBAaHHUH M COJIel B CBeTe MpEeACTaBICHUN 00 3JIEKTPOJUTHUECKOW aucconuanuu. KauecTBEHHbIE peaknuyd Ha MOHBI.
[TonsTHEe O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMHM KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HeMeTauloB (rpadura U aiMasa),
CJIO’KHBIX BEILECTB (XJIOpUIA HATpHUsA), UCCIEeIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMMYECKOW PEaKLMU OT BO3JACHCTBUS Pa3IMYHBIX (aKTOPOB,
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UCCIIEIOBAHUE DJIEKTPOIIPOBOJHOCTU PAcTBOPOB BEILECTB, IpoOLEcca JAUCCOLMALMU KHUCIIOT, LIEN04Yed U cojeld (BO3MOXKHO HCIIOJIb30BaHUE
BHJICO MaTEpPHAJOB), MPOBEICHHE OMBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKKA MPOTEKAaHHWS PEaKUUid MOHHOrOo oOMeHa (oOpa3oBaHME OCajKa,
BbIJIEJIEHUE T'a3a, 00pa30BaHUE BO/Ibl), ONBITOB, WILTIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUil (TOpeHue, peaKkiuu
pa3ioKeHusi, COEIMHEHMS), pAaclo3HABAaHUWE HEOPraHWYECKUX BEIIECTB C IIOMOIIBI0 KAuyE€CTBEHHBIX pEAaKLUUW Ha HOHBI, pELICHHE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTanibl U X coeTUHEHUS

OOmas xapakTepucThKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHble cTeleHu okucieHus. CtpoeHue U (uznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB. XWMHUYECKHE CBOWCTBAa Ha IMpHMEpe XJIopa (B3aMMOJCHCTBHE C METaUIAMH, HEMETalUIaMH,
mienouamu). XjopoBoaopoa. ColissHas KHCIOTa, XMMUUYECKHE CBOMCTBA, TOJydeHWE, MPUMEHEHHe. JlelicTBUe XJopa M XJIOPOBOJOpoOJa Ha
OpraHu3M 4YejoBeka. BaxHelmume XIIopupl ¥ UX HaXOKJICHHE B TIPHPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoO€HHOCTH CTpPOEHHUS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
¢u3nveckue CBOWCTBA MPOCTHIX BEMIECTB — KHCIOPOJAa U Cephbl. AJUIOTPOITHBIE MOTU(BHUKAIMHA KHUCIOPOaa M cepbl. XUMHYECKHUE CBOHCTBA
cepel. CepoBOJOpOJ, CTpoeHUE, (U3NYECKUe U XUMHUYeckHe cBoWcTBa. OKCHIBI Cepbl KaK IMPEJICTABUTENM KUCIOTHBIX OKcUaoB. CepHas
KHCJIOTa, (PU3MYECKHE M XMMHUYECKHE CBOMCTBa (0OIIMe KaK MPEICTABUTENs Kilacca KHCIOT W crenuduueckue). XUMUYECKUE PEaKInH,
JIeXKAIIMe B OCHOBE MPOMBIIIICHHOTO CIOCO0a TOJYYeHHs CepHOW KUCIOTHL. [Ipumenenue cepHoit kuciaoTel. ColM CEPHOM KHCIIOTHI,
KadeCcTBEHHasl peakuus Ha cyiab(ar-uoH. HaxoxneHue cepbl U €€ COEIMHEHUN B NMPHUPOJAE. XUMHUYECKOE 3arpsA3HEHUE OKpPYKarollel cpelibl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE IOXKIM, 3arpA3HEHHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpel0TBPALLCHHSL.

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHMs. A3OT,
pacrpocTpaHeHue B Ipupoje, pusnueckue 1 xumupdeckue cBoiicrsa. KpyroBopot azora B npupojae. AMMHaK, ero (pu3nueckue 1 XuMHU4eCcKue
CBOMCTBa, NojydeHue U npumeHeHue. Conu aMMOHMS, UX (U3MUECKUE U XUMHUYECKHE CBOMCTBa, mpuMeHeHHe. KauecTBeHHas peakius Ha
MOHbI aMMOHUS. A30THas KHCIOTa, €€ IMoJlydeHHe, (pu3nueckue M XUMHUYEeCKHe CBOHCTBa (0OIIME Kak NpEeACTaBUTENs Kiacca KHUCIOT U
cneuupuyeckue). Mcrnonb3oBaHue HUTPATOB U COJIEH AaMMOHHUS B KauecTBE MHUHEpAJIbHBIX yHoOpeHui. XHUMHUYECKoe 3arpsi3HeHHe
OKpYXKarolllel cpeabl COSAMHEHMSMM a30Ta (KUCIOTHbIE MOKIM, 3arpsA3HEHUE BO3JyXa, MOYBBl M BOJ0EMOB). dDocdop, amioTporHbIe
Moaugukaun Qocdopa, ¢puzndeckue U xumuueckue cpoiictBa. Oxcun ¢ochopa (V) u pochopnHas kucnora, puzndeckue U XUMHUECKHUE
CBOIicTBa, mosrydeHue. Mcmnonb3oBanue GpocdaroB B kKauecTBe MUHEPAIBHBIX YA0OPEHHA.

OOmiast xapakrepuctuka sieMeHToB |VA-rpynmbl. OcOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHble CTENEHM OKHUCIEHUs. YTJIepof,
AJUIOTPONHbIE MOJM(UKALINU, PACHPOCTpaHEHUE B MpHUpoJe, (pu3MuecKue M XUMHUYeckue cBoicTBa. AncopOuus. Kpyrosopot yriepona B
npupose. Okcuapl yriepoja, UX (U3NYECKHEe M XUMHUYECKHE CBOWCTBA, JEHCTBHE Ha XUBBIE OPraHU3MBI, IMOJIyYEHHE U MpPUMEHEHHE.
DKosornyeckue mpobiaeMbl, CBs3aHHble ¢ okcuaoMm yriepona (IV), rumoresza rioGanbHOrO MOTENJIEHHS KIMMAara, MapHUKOBBIA 3(ddexT.



YronpHas KHUCIOTAa U €€ CONU, UX (PU3NYECKHEe U XMMHYECKHUE CBOWMCTBA, MOJy4YCHHUE W mMpuMeHeHue. KadecTBeHHast peakinus Ha KapOoHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IIPOMBITIUIEHHOCTH U CEIIbCKOM XO3SIHCTBE.

[TepBoHauanbHBIC MOHATUS OO0 OPraHUYECKHX BEIIECTBAX KaK O COCAMHCHHSIX yriepona (MeTaH, 3TaH, ITHJICH, alleTHJICH, 3TaHOJI,
TJIALEPUH, YKCYCHas KHUCIIOTa). IIpHpoIHBIE UCTOYHHWKHU YTICBOJOPOAOB (yroiib, MPUPOIHBIA ra3, HE(PTH), MPOJYKTHI UX MepepabOTKH
(O6eH3uH), UX PoJIb B OBITY M MPOMBINIICHHOCTH. [[oHATHE O OMOJIOTUYECKU BaXKHBIX BEIIECTBAX: JKHpaX, OClKaX, yriieBoJax — M UX POJIU B
KU3HU YeJIoBeKa. MareprallbHOE STUHCTBO OPraHMYECKUX U HEOPraHUIECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue W XUMUYECKHUE CBOMCTBa, MNoJydeHHe U npuMeHeHue. CoeauHeHUs KpeMHHUs B mpupoje. OOmue
npeactaBieHus 00 okcuae kpemaus (1V) u kpemHueBoit kucinore. CUIMKATHI, MX HCMOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTU. BaxkHelue
CTPOUTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKJIO, LIEMEHT, OeTOoH, jkene300eToH. I[IpoGiieMbl 0€30MacHOro MCHOJIb30BAHUS CTPOMUTEIBHBIX
MaTepHAJIOB B TIOBCEHEBHOM KHU3HHU.

Xumuueckuil IKcnepumenm:

M3y4YeHHe 00pa3I[OB HEOPTaHWUYECKUX BEIICCTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEJCHUEC KAYSCTBECHHBIX PEAKIIMK Ha XJIOPHUI-HOHBI U
HaOJTI0JICHUE MPU3HAKOB MX IPOTEKAHUS, OIBITHI, OTPAKAIONINE (PU3NISCKUE K XUMUYECCKHE CBOKWCTBA TaJIOTEHOB M UX COSAMHECHHH (BO3MOKHO
WCIIOJIb30BAHUE BUICOMATEPHAIIOB), O3HAKOMJICHHE C OOpa3liaMH XJIOPHIO0B (TajJOreHHIOB), O3HAKOMIICHHE C OOpa3lamMu cepbl U e
COCTMHCHUSIMH  (BO3MOXHO HCIOJIb30BaHHE BHUACOMATEPHUANIOB), HAOMIOJeHHE TIpoliecca OOyIJIMBaHUS caxapa TMOJ JCHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3y4EeHNE XUMHUECKHX CBOMCTB pa30aBICHHOW CEPHOU KUCIIOTHI, TPOBEJICHUE KaUeCTBEHHOU PEaKITUU
Ha cyiab(har-uoH M HAOIMIOJCHUE MpU3HAKa e€ MPOTEKaHUsI, O3HAKOMJIEHHE C (PU3UYECKUMH CBOMCTBaMH a30Ta, Gocdopa M UX COCTUHEHUH
(BO3MOKHO HCHOJIB30BaHUE BHJICOMATEPUANIOB), 0Opa3amMu a30THBIX U (GochOpHBIX yIOOpEeHUM, MoJydeHne, cCOOupaHue, paclio3HaBaHUE U
M3Yy4YeHHE CBOMCTB aMMHUaKa, MPOBEJICHNE KAaUeCTBEHHBIX peaklMil Ha MOH aMMOHUS U (ocdaT-uoH U U3ydeHUE NMPU3HAKOB UX MPOTEKAHUS,
B3aUMO/JICHCTBUE KOHLEHTPUPOBAHHON Aa30THOM KHUCIOTHI C MeAbl0 (BO3MOKHO HCIIOJIBb30BaHHE BHUICOMATEPHANIOB), M3ydeHHE MOAeNeit
KPUCTAIIMYECKUX PElIETOK anmasa, rpadura, GpysiepeHa, 03HaKOMIIEHHE € MTPOLIECCOM aIcOPOILIMU PacCTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM
yraéM M yCTPOWCTBOM MPOTHBOrasa, MOJy4eHHE, COOMpaHHEe, pPACMO3HABAHHUE M HW3YUYEHUE CBOICTB YIJIEKUCIOrO Tas3a, IPOBEICHUE
KaueCTBEHHBIX PEakKIfil Ha KapOOHAT M CUJIMKAT-UOHBI M M3YyY€HUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHHE C MPOAYKIUEH CHUIIMKATHOM
MIPOMBIIIIJIEHHOCTH, PelIeHHEe SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxxHeilre HeMeTabl U UX COSIUHEHUSD.

MeTanjibl M UX COeTMHEHHS

OO0mas xapakTepucTUKa XMMHUYECKUX DIIEMEHTOB — METAJIJIOB HAa OCHOBAaHUM MX MOJIOKeHUs B [lepuoanueckoil cucteMe XUMHUYECKUX
anemeHnToB JI. V1. MenzeneeBa u ctpoeHusi atomoB. CTpoeHre MeTaioB. MeTtandyeckas CBA3b U METaJUIMUECKasi KpUCTAITMYecKas peneTKa.
DNEKTPOXUMHYECKUN Psii HAPsDKEHUH MeTannoB. Du3nyueckue U XuMUYeckue cBoiicTBa MetamuioB. OOIIMe crnocoObl MOTy4YeHN T METAIIOB.
[TonsiTHE O KOPPO3UM METAIJIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT Kopposuu. CruiaBel (CTalb, YYryH, MIOPATIOMUHHUH, OpoH3a) M UX
MIPUMEHEHHE B OBITY U TPOMBIIILIIECHHOCTH.



[[{esrounble MeTayuIbl: MOJIOKEHUE B llepuommueckoi cucreme XxumMuyeckux sneMeHToB [[. M. MenpneneeBa, CTpoeHUME HUX aTOMOB,
HaxoXJieHue B npupoje. Puznueckre U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kajusi). OKCUIbl U TUAPOKCUABI HATPHUS U Kajusl.
[IpumeHeHne MeT0YHbIX METAIVIOB U UX COCTMHEHU .

[[{erouHO3EMENBHBIE METAJUIBI MArHUM U KaJIbLIWIL: 1T0JI0’keHue B [lepuoanueckoil cucreMe xumuyeckux snemeHtoB 1. M. Menaeneesa,
CTPOCHHE MX aTOMOB, HaXOXJIeHHWE B npupoje. Ouznyeckue U XMMUYECKHE CBOMCTBA MAarHusi U Kajibliusl. BaxHeime coequHeHns Kaablus
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEeHUSI.

AmomuHnil: noJsioxkenue B Ilepuogmyeckoid cucreme xumuueckux anemMeHtoB [[. M. MenneneeBa, cTpoeHue atoma, HaXOXKICHUE B
npupojie. Pu3nyeckre U XUMUYECKHUE CBOMCTBA aFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A ATFOMUHHS.

Keneszo: nonoxxenue B [lepnoauueckoit cucreme xumuueckux anemeHToB . . MenpaeneeBa, cTpoeHHE aTOMa, HAX0XKACHUE B IPUPOJIE.
dusndeckre 1 XMMUUIECKHE CBOMCTBA Xkene3a. OKcubl, THAPOKCHIBI U coiu skene3a (1) u sxenesa (111), ux cocras, cBOWCTBa U MOTyYCHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C O00pa3laMyd METAJJIOB M CIUIABOB, MX (PU3WYECKMMH CBOWCTBAMH, HM3y4Y€HHE PE3YJIBTATOB KOPPO3HH METAIJIOB
(BO3MOXHO WCIOJIb30BAaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSA OKCHJA KaJbI[US W HATPUsA C BOJOH (BO3MOIKHO
WCIIOJIb30BAHUE BHUCOMATEPUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJIBI, MpoIlecca TOPEHHUs JKele3a B KHUCIOpoAe (BO3MOYKHO
WCIIOJIb30BAHUE BHUIEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAaUeCTBEHHBIX PEAKIIM HA MOHBI: MarHusl, KJIbIHS, aTFOMUHUS, [IMHKA, JKelie3a
(1) u xenesza (1), memu (I), HaGMOACHWE W ONKMCAHUE TPOIIECCOB OKPAINMBAHUS TUIAMCHM MOHAMH HATPHS, KA U KaJabIHs (BO3MOKHO
WCIIOJIb30BAHUE BHJICOMATEPUAIOB), HCCIeAOBaHNE aMQpOTEPHBIX CBOWCTB THAPOKCHIA QJIIOMHUHUS W THIAPOKCHAA IIMHKA, pEUIeHUe
AKCIEPUMEHTAIBHBIX 3371a4 10 TeMe «BakHeHIe MeTaJuIbl U UX COCAMHEHUS.

XuMHUS U OKpYKaKIas cpena

BemectBa u MaTepuaibl B MOBCEIHEBHOM JKM3HU 4YeJIOBEKAa. be3ormacHoe MCIOIhb30BaHUE BEIIECTB M XMMHUYECKHX PEaKIHMil B OBITY.
[lepBast moMolb NPU XUMUYECKUX 0KOTAaX U OTPABIICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYXarollel cpenpl (IpenenbHas AOMycTUMas KOHIEeHTpalus BemiecTB, nanee — [1JIK). Poiap xumuu B
pEIICHUHN YKOJIOTHYSCKUX TPOOIIeM.

Xumuueckuii yIkcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmnute ceasu

Peanu3arus MeXnpeaAMETHBIX CBsI3€H MPU M3yYEHUU XUMUU B 9 KIlacce OCYIIECTBISIETCS Yepe3 UCTOJIb30BaHUE KaK OOIINX €CTECTBEHHO-
Hay4YHbIX MOHATHH, TaK U TIOHSATHH, SIBISIFOIIUXCS CHCTEMHBIMU 7151 OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO LIMKIIA.

OO01ue ecTeCTBeHHO-HAyYHbIC MTOHATHUS: HAYYHBINH (PaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CUHTE3, KIAaCCH(PHUKAIUs, TEPUOIUIHOCTD,
HaOI0/IeHUE, SKCIIEPUMEHT, MOJACITUPOBAHNE, U3MEPEHUE, MO/IENb, SIBIICHUE, TAPHUKOBBIN YPPEKT, TEXHOJIOTHSI, MaTepHUAITHI.



duznka: Marepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIU, U30TOMbI, PAAHOAKTHBHOCTh, MOJIEKYJa, dICKTPUUSCKUN 3apsi,
MIPOBOJHUKY, TOJYIIPOBOIHUKH, TUIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO, TEIO, OOBEM, arperaTHOe COCTOSHHUE BEIIeCTBa, ras, pPacTBOP,
PaCTBOPUMOCTDL, KPUCTAJUIMYCCKAA pCI_HéTKa, CIIJIaBBblI, @HBH‘-IGCKI/IG BCJIIMYMHBI, CAMHUIBLI U3MCPCHUSA, KOCMHUYCCKOEC MPOCTPAHCTBO, ITJIAHCTHI,
383151, ComHIIE.

buonorus: gorocunres, npxanue, omochepa, IKocucTeMa, MUHEPAILHBIC YI0OPESHUSI, MUKPOIIEMEHThI, MAaKPOIJIEMEHTHI, TUTATCIHLHBIC
BEIIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE NCKOIIaeMble, TOTUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOT'PAMMBI 110 XMMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JUYHOCTHBIE PE3VJIBTATHI

JIM4HOCTHEBIE PE3YIbTATBI OCBOCHUA NIPOTrpaMMbl OCHOBHOTO O6HI€FO O6pa3OBaHI/I$I JOCTUTAKOTCA B XOIC O6y‘-IeHI/I$I XUMHUHU B €IUHCTBEC
y4eOHOM ¥ BOCHHMTATENILHOM JESTCIBHOCTH B COOTBETCTBHH C TPAJAUIMOHHBIMH POCCHUCKMMHU COIMOKYJIBTYPHBIMH M JIyXOBHO-
HPABCTBCHHBIMH IIEHHOCTSMH, MPUHATHIMH B OOIIECTBE MPaBWJIAMH W HOPMAaMH TOBEACHHS W CIIOCOOCTBYIOT IMPOIIECCAM CaMOMO3HAHUS,
CaMOPAa3BUTHS M COTMATM3AIINH O00yIatOIHXCS.

JINYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS CHCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIHI
U pacIIMpEeHHE OIbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) HaTPHOTHYECKOT0 BOCIIUTAHMS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBCHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACJIEAWIO, TOHUMAHUs 3HAYCHUS
XUMHYECKONW HAYKH B JKU3HH COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(pOpPMAIMEH O MEePEIOBBIX IOCTHKECHHUAX H
OTKPBITHSIX MHPOBOU M OTEYECTBEHHOM XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MHUpPa M OOIIECTBA;

2) rpasKAIaHCKOr0 BOCIIUTAHUS:

NPEJICTABIEHHS O COIMAIBHBIX HOPMAaX U TPaBHiIaX MEXIMYHOCTHBIX OTHOLICHHUI B KOJUICKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B
0OIIECTBEHHO TI0JIE3HOM, Y4eOHO-HCCIIEJ0BATEILCKOM, TBOPYECKON M IPYTUX BUIAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
JEeATEILHOCTH MPU BBIMOJHEHUH yUeOHBIX, TO3HABATEIbHBIX 3a/1a4, BHIIOJTHEHHH XUMHUECKHX SKCIICPUMEHTOB, CO3/IaHUH YU4COHBIX MPOEKTOB,
CTPEMJICHHUS K B3aMMOIIOHHMAHHIO W B3aWMOIIOMOIIM B MPOIECCE ITON y4eOHOH AeATeTbHOCTH, TOTOBHOCTH OILIEHUBATH CBOE MOBEACHHE W
MOCTYIKH CBOMX TOBAPHUIIIEH C MO3UIHK HPABCTBEHHBIX M ITPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:
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MHPOBO33PEHUYECKUE IPEJCTABIICHUS O BEIIECTBE U XUMUYECKON peaKklui, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJIIONIME OCHOBY JUIsI TOHMMAaHHUS CYIIHOCTH HAyYHOH KapTHHBI MUpA, MPEICTaBlIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BHTHUS
IIPUPO/IbI, B3AUMOCBSI34X UEIOBEKa C IPUPOJAHOM CPENOH, O POIM XUMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIC MOTHBBI, HAIIPABICHHBIC HA MOJy4YeHHWE HOBBIX 3HAHWUHU 1O XMMUHU, HEOOXOAMMBIC Ui OOBSCHEHHs HAOIIOIaeMBIX
MIPOIIECCOB U SIBJIICHUH, MO3HABATEIbHON, HHOOPMAIIMOHHON M YUTATEIbCKOW KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON pabOTHI ¢
y4eOHBIMHM TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, TOCTYIIHBIMU TEXHUYECKUMU CPeACTBaMH MH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYYEeHHI0O M [O3HAaHUIO, JI0OO3HATEIBHOCTh, TOTOBHOCTh M CIHOCOOHOCTh K CaMO00pa30BaHUIO, MPOEKTHOH U
HCCIIEI0BATENIbCKON AESITEIbHOCTH, K 0CO3HAaHHOMY BBIOOPY HANPaBICHHOCTU M YPOBHS 00y4eHHUsI B JalbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE LEHHOCTU XKM3HHU, OTBETCTBEHHOTO OTHOUIEHHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha 37I0POBBIA 00pa3 *HU3HHU, OCO3HAHUE
MOCJIEICTBUI W HENPHUSITHE BPEIHBIX NMPUBBIUEK (YHOTPEOJIEHHUS aIKOTOJIs, HAPKOTHUKOB, KypeHHSs), HEOOXOAMMOCTH COOIOJCHUS MpaBHII
0€301acHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKH3HU;

5) Tpy10BOro BOCIIUTAHUSI:

UHTEpEC K MPaKTHYECKOMY H3Yy4eHHIO Ipodeccuil M Tpyda pas3IM4HOTO pojJa, YBaKEHHE K TPyAy M pe3ylbTaTaM TpYyIOBOH
NEeATeNbHOCTH, B TOM 4YMCJE€ HAa OCHOBE NPUMEHEHMs NMPEAMETHBIX 3HAHUI MO0 XUMHUH, OCO3HAHHBIM BBIOOP MHIMBHMIYaIbHON TpaeKTOpHUU
IPOJOJDKEHUsT 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XMMMH, OOIIECTBEHHBIX MHTEPECOB U HOTPEOHOCTEH,
yCIIEeIHOM Npo(ecCHOHANbHON NeATEIbHOCTH U pa3BUTUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTh alallTUPOBATHLCS B MPO(ECCHOHAIBHON CPeae;

6) 9K0JIOrHYeCKOIr0 BOCIUTAHNSA:

9KOJIOTHYECKU 11eJIecO00pa3HOe OTHOLIEHHE K IPUPOJE KaK MCTOYHHUKY JKU3HM Ha 3emile, OCHOBE €€ CyLIeCTBOBAaHUS, NOHUMaHUE
LIEHHOCTH 3JJ0POBOT0 U 0€30MacHOro oopasa >KU3HU, OTBETCTBEHHOE OTHOILLIEHHE K COOCTBEHHOMY (PM3MUECKOMY U ICUXUYECKOMY 370POBbIO,
OCO3HAHME LEHHOCTH COOJIOAEHUS MpaBuil OE30MacCHOr0 NOBEACHMS IpH padoTe € BEIIECTBAMM, a TAKXKE B CHUTYALMsIX, YIPOKAIOLIMX
3JI0POBBIO U JKU3HHU JIIO/IEH;

CMOCOOHOCTH NMPHUMEHATh 3HAHUSA, MOJydaeMble NMPU U3y4eHUHM XUMHHM, JJIs pEeIleHUs 3a/ad, CBSI3aHHBIX C OKpPYKaIOIIeH MpUpOIHOMN
CpefoH, JUid MOBBIIMIEHUS YPOBHS SKOJOTHYECKOH KYIbTYphl, OCO3HAHMSA TIJIOOAJBHOTO XapaKTepa JKOJIOTMUYECKUX MpoOieM M myTed ux
peleHus MOCPEACTBOM METOI0B XUMUH, SKOJIOIMYECKOTO MBIIIUIEHHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B [TO3HABATEIBHOM, KOMMYHUKAaTHBHOMN
U COIIMAJIHON MpPaKTHKE.

METANIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMETHBIX pe3yabTaTOB BBIACISAIOT 3HAUMMBbIE JUIS (POPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIE TOHATHUS (3aKOH,
TEOpHsl, IPUHLMUI, THIOTe3a, (HaKT, cUcTEMa, MPOILECC, SKCIIEPUMEHT U JIPYroe.), KOTOpbIe UCMOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX
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npeaMeTax M IMO3BOJIAIOT HAa OCHOBE 3HAHUM M3 3TUX MPEeaMeToB (HOpMUPOBATH MPEICTABICHHE O IEIOCTHOW HAyYHOH KapTHHE MHpa, U
yHUBEpCaJbHbIE y4yeOHbIe JeiicTBUS (TIO3HABaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYISATHBHBIC), KOTOpble 00ecneunBaioT (HOPMHUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JCSATEIHHOCTH.

Ilo3naBaTebHBbIE YHHMBeEpPCAJbHbIE YueOHbIe el CTBUS

Ba3oBble Jornueckue aeicTBUA:

YMGHI/HI HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHUH 3HaHHﬁZ paCKpI)IBaTB CMBICJI XUMHUYCCKHUX HOHSITHfI (BI:II[GJ'ISITI)
nux XapaKTCpHBIG HpI/ISHaKI/I, yCTaHaBJ'II/IBaTI) B3aNMOCBSA3b C )lpyrl/IMI/I HOHSITI/ISIMI/I), HCIIOJIB30BAaTh ITOHATHUS IJIA O6’I)$ICH€HI/I$I OTACJIIbHBIX Q)aKTOB
158 5[BJ'I€HI/II>1, BI)I6I/IpaTB OCHOBAHHUA U KpI/ITepI/II/I JJIA Knaccn@nxauun XUMHUYCCKUX BCIICCTB 1 XUMHUYCCKUX peaKuMﬁ, yCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-
CIICIOCTBCHHBIC CBA3U Me}KI[y O6L€KTaMI/I I/ISYLIGHI/U[, CTpOI/ITI) JIOTUYCCKHEC paccymz[eHm{ (I/IHI[YKTI/IBHI)IG, }lejlyKTI/IBHBIG, 110 aHaHOFI/II/I), acJIaTh
BBIBOJbI 1 3aKJIIFOUYCHHU A,

YMGHI/IG HpI/IMeHSITI) B npouecce IIO3HAHUA IIOHATUS (HpG}IMeTHI)Ie 158 MeTaHpe}IMeTHLIe), CHUMBOJIMYCCKHEC (3HaKOBBIe) MOACIN,
chonb3yeMme B XHMMMHU, HpeO6p330BBIBaTI) IHI/IpOKO HpI/IMeHSIeMI)Ie B XMMHHU MOJICIIBHBIC HpeJICTaBJ'IeHI/ISI — XI/IMI/I‘ICCKI/Iﬁ 3HaAK (CI/IMBOJ’I
JJIEMEHTA), XUMHuYeckas ¢GopMylia M ypaBHEHHE XMMMYECKON peakiuu — IpU PElIeHUH yueOHO-NO03HABaTEeNbHBIX 3ajad, C Y4ETOM OSTHX
MOJIETBHBIX TPEJCTABICHUN BBISIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKA H3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB H
XUMHUYECKUX PEaKIHi, BBISABIATH OOIINE 3aKOHOMEPHOCTH, NMPUYHMHHO-CJICIICTBEHHBIE CBSI3M W TMPOTHBOPEUMS] B M3YYaeMbBIX IpoIleccax M
SIBJICHUSX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIE BOIIPOCH B KA4€CTBE MHCTPYMEHTA MO3HAHUA, a TAK)KE B Ka4eCTBE OCHOBBI /ISl (DOPMHUPOBAHHS
TUTIOTE3bI TI0 TTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHI;

NpUoOpETEHNE OMBITA M0 TUIAHUPOBAHUIO, OPTraHU3allMA U MPOBEJACHUIO YUYCHUYECKUX SKCIEPHUMEHTOB, YMEHHE HAOJIOIATh 32 XOI0M
MpoIriecca, caMOCTOSATEILHO MPOTHO3UPOBATh €r0 pe3yabTar, (GopMyaupoBaTh 000OIIECHUS U BBIBOBI 10 pe3yjIbTaTaM MPOBEAEHHOTO OTBITA,
HCCeA0BaHUs, COCTABIIAITE OTYET O MPOJIeTIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO PA3NIUYHBIX BHJIOB U (OPM MPEACTABICHHS, MOIy4aeMyl0 H3
Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJSIpHAs IMTEpATypa XUMHUECKOTO COJEpIKAHUs, CIIpaBOYHbIe TOcoOUs, pecypchl HTepHeTa), KpUTHIECKH
OIICHUBATh MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMAILIUIO;

yYMEHHE MPUMEHATh PA3IUYHbIe METOBI U 3aMpOChl MPU MOUCKE U 0TOOpEe MHPOPMAIIMH M COOTBETCTBYIOIIMUX JaHHBIX, HEOOXOIUMBIX
JUIs BBITIONHEHUS YYeOHBIX M TIO3HABATEIbHBIX 3aJady OMPENENIEHHOTO THIA, NPUOOPETEHHE OMbITa B 00JaCTH HWCHOJIB30BaHUS
MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIAJIEHUE KYIbTYPOW AaKTUBHOTO WCIIOJNB30BAHUS PA3THYHBIX IMOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMATBbHYIO (OpPMY MpEICTaBICHHUS HHPOPMAIMH U WIUTFOCTPUPOBATH peIlllaeMble 3a7add HECIOKHBIMU
cXeMaMHu, JuarpaMMaMu, APYrumMu popMaMu rpaduky U UX KOMOMHAIUSIMH,
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YMEHHUE HCIIOJNb30BaTh W aHAJIM3UPOBATh B IpOLECCe YUYEOHOH M MCCIENOBATEIBCKOW JEATENbHOCTH WH(GOPMAIMIO O BIHMSIHUU
IIPOMBIIIJIEHHOCTH, CEJILCKOTO X0341iCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLEH IPUPOIHON Cpeabl.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

YMEHHSI 33/1aBaTh BOIIPOCHI (B XOJI€ [uaora v (Win) IUCKYCCHH) MO CYLECTBY 00CYX/1aeMOi TeMbl, JOPMYIUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJILHO BBINIOJIHEHUS IIPEUI0KEHHOM 3a/]auu;

YMEHHS MPEACTaBIATh IOJTYYEHHbIE pE3yiabTaThl IMO3HABATENbHOM JESATEIbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; JelaTh
MPE3EHTAINIO PE3YJAbTATOB BBINOJHEHUS! XMMHUYECKOIO 3KCIepuMeHTa (J1abopaTOpHOTO OMbITa, J1aO0OpaTOPHOW pabOTHI MO HCCIEIOBAHUIO
CBOWCTB BEIIIECTB, Y4€OHOTO MPOEKTA);

yMEHHSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMU B COBMECTHOM MO3HABATEIIbHON M HCCIIEAOBATEIbCKOM JEATENIBHOCTH MpPH
pelieHnur BO3HUKAIOIMKX MPoOIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTJIACOBAaHMSI TIO3UIUH (00CYKIeH s, 0OMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIMS COBMECTHBIX JIEUCTBUM, ONpe/ieJIeHHEe KPUTEPHEB 110 OLIEHKE KaUyeCTBa BBIMOJIHEHHON pabOThI U IPYTHE).

PerynsiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE el CTBUA:

YMEHHE CaMOCTOSITEIbHO ONpPENENATh LU AEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBISATh, KOHTPOJUPOBATH U MpPU HEOOXOIUMOCTU
KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BBIOMpaTh Hambojee 3()QeKTUBHBIC CHOCOOBI pelIeHHs YYeOHBIX W TI03HABATENBHBIX 3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh MM KOPPEKTUPOBATh MPEATIOKEHHBIM aarOpuTM AEHCTBUM NMPH BBINOJHEHUU 3aJaHUN C y4ETOM MOIYy4EHUs
HOBBIX 3HaHUI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAaX M PEAKLHUAX, OLICHUBATh COOTBETCTBUE IOJYyYEHHOTO pe3ysbTara 3asBJIECHHOW Ly,
YMEHHUE HCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 33 JaHUM.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB IO OCBOECHHUIO 00s3aTEIbHOIO COJAEP’KaHMs, YCTAaHOBICHHOTO NaHHOH (enepanbHON paboueit
IIPOrpaMMOH, BBIAEISIIOT: OCBOECHHBbIE OOYYalOUIMMMCSA HaydHbl€ 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUH, cnenuduyeckue A NpeaMeTHON
o0nacti «XuMUs», BUJbl JEITEIbHOCTHU O MOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEPIpEeTaluy, IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX
Y4EOHBIX M HOBBIX CUTYaIHSIX.

K xoHiy oOyueHnus B 8 kJiacce npeMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTh C(HOPMUPOBAHHOCTD y 00YYatOLIUXCS

YMEHHUI:
- pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHITHUH: aTOM, MOJEKYJa, XUMHUYECKUH 3JIEMEHT, IMPOCTOE BEILIECTBO, CIOXKHOE BEILECTBO,
cMech (OJHOPOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENbHAas aTOMHAas W MOJIEKYJspHas Macca, KOJMYECTBO BEIECTBa, MOJb,
MOJIIpHasE Macca, MaccoBas JI0Jii XMMHUYECKOrO 3JIEMEHTa B COEAMHEHUM, MOJIAPHbI OO0BEM, OKCHJ, KHCIOTAa, OCHOBaHHE, COJIb,
3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUUECKas peakiys, Kiaccu(pukanus peakuii: peakliuu COeMHEHUS, pEeaKkIMH pa3IoKeHus,
peaKknmy 3aMeleHus], peakiui oOMeHa, 3K30- M AHIOTEPMHUYECKHE PEaKIiH, TeIJIOBON »(PQPEeKT peakuuu, Sapo aToMa, IEKTPOHHBIN CI0M
aToMa, aTOMHasi opOuTallb, paAuyc aTOMa, XUMHUYECKasl CBS3b, MOJIIpHAs U HEMOJIApHas KOBAJEHTHAs CBS3b, MOHHAS CBs3b, MOH, KAaTHOH,
aHHMOH, PacTBOP, MaccoBast I0JIs BelecTBa (MPOLIEHTHAs KOHIEHTPAIKs) B paCTBOPE;
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- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUN U IPUMEHATD 3TH MOHATHSI IPH ONMCAHUM BEILIECTB U UX IIPEBPALLICHUI;
- HCIIOJI30BAaTh XUMUYECKYIO0 CUMBOJIMKY JUIS COCTaBJICHUs ()OPMYIT BELIECTB U YPaBHEHUH XUMUYECKUX PEaKIIHiA;
- ONpEeAETATh BAJECHTHOCTH AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTETICHb OKHCICHHS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
MIPUHA/VIEKHOCTh BEIIECTB K ONpeAeIEHHOMY KJacCy COE€IMHEHUM mo ¢opmyiaMm, BUJ XUMHUYECKON CBS3M (KOBAJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;
- packpsiBaTh cMbIica llepnogndeckoro 3akona JI. M. MenzaeneeBa: JeMOHCTPUPOBATh IMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB OT UX MojoxeHus B Ilepuoanueckoit cucreme, 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4EeHHMsI, 3aKOHa ABOraipo;
- ONUCHIBaThb U XapakTepHu3oBaTh TaOnuuHyo (Gopmy Ileproanueckoil CUCTEMBl XMMHUYECKUX B3JEMEHTOB: pa3jiuyaTh MOHSTHS «TJaBHAs
noarpynna (A-rpynna)» u «mnobouynas noarpynna (b-rpymnmna)», manbsie u 0oJsblIne MEPHOJIbl, COOTHOCUTh 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B
tabimuue «llepuoanueckas cucrema xumuyeckux snemeHToB JI. V. MenpaeneeBa» ¢ 4MCIOBBIMH XapaKTepUCTUKaMU CTPOECHHS aTOMOB
XMUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij AJipa, 00Iee YHCII0 AIEKTPOHOB U PACIIPEIETICHUE UX 110 SJIEKTPOHHBIM CII0SIM);
- KJIacCUUIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHM4YeCKHE BELIeCTBa, XMMHMUYECKHWE peakUuu (M0 YHUCIy U COCTaBy YYacTBYIOIIUX B
peaKIMy BEIIECTB, 10 TeIIOBOMY YD (DEKTyY);
- XapakTepu3oBaTh (ONHUCHIBATh) OOIIME XWMHUYECKHUE CBOMCTBA BELIECTB PA3JIMUYHBIX KIACCOB, MOATBEp)KJas OMNMCAHUE IPUMEpPAMHU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIIH;
- IPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX KaYE€CTBEHHOI'O COCTaBa, BO3MOXHOCTU ITPOTEKAHHUS XUMUYECKUX NTPEBPAILCHUN B
Pa3INYHBIX YCIOBUSX;
- BBIYHUCIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BELIECTB, MAacCOBYIO JIOJIFO XMMHUYECKOIO 3J€MEHTa 1o (opmyiie
COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XMMUYECKOW PEAKIINH;
- TPUMEHSTh OCHOBHBIE OIEpallud MBICIUTEIbHON JEATENbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHUE, 0000IleHHe, CHUCTEeMaTU3aluIo,
KJIacCU(UKAIMIO, BBISIBICHUE NMPUYUHHO--CIEICTBEHHBIX CBSI3€M — U1 M3y4EHUs CBOWMCTB BELIECTB M XMMHMUYECKHX pEaKIHi, €CTeCTBEHHO-
Hay4HbI€ METO/Ibl IO3HAHUS — HAOJI0IEHUE, U3MEPEHUE, MOAEIMPOBAHNE, SKCIIEPUMEHT (peabHbIi U MBICICHHbIN);
- cJe1oBaTh IPaBUIAM MOJIB30BaHUS XUMUYECKOH MOCYA0H 1 1a00paTOPHBIM 000PYI0BaHHUEM, a TAKXKe [TPpaBUiIaM 0OpalleHHs ¢ BEIleCTBAaMU B
COOTBETCTBUU C MHCTPYKIMSAMHU 1O BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHHUIO U COOMPAHHIO Ira3000pa3HbIX BEIIECTB
(BoJOpoJa ¥ KUCIIOPO/1a), TPUTOTOBICHUIO PACTBOPOB C ONPEIEIEHHON MacCOBOM J10J1eil pacTBOPEHHOTO BEIIECTBA, IIAHUPOBATh U IPOBOIUTH
XMMUYECKHE SKCIEPUMEHTHI 10 Ppaclo3HaBaHMIO PACTBOPOB ILENOYEeH M KHUCIOT C IOMOIIbIO HHAMKATOPOB (TakMyc, (eHoJIpTaneHH,
METHJIOPAHXK U JIpyTHUe).

K xoniy oOyueHust B 9 kJiacce npeMeTHbIE pe3ysibTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTpa)kaTh C(OPMUPOBAHHOCTD y 00YUAIOLIUXCS
YMEHHH:
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- PacKpbhIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHATHUN: XUMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHHUOH, IIPOCTOE BEIIECTBO,
CIIOHOE BEIECTBO, BAJICHTHOCTH, JJICKTPOOTPUIATEILHOCTh, CTCTICHh OKHCICHUS, XUMHYECKAsh PEaKIusi, XMMHYECKas CBs3b, TEIIOBOMH
3 deKT peakuu, MOJIb, MOJIIPHBIA 00BEM, pacTBOP, DIICKTPOJUTHI, HEIJCKTPOJMTHI, AICKTPOJUTHYCCKAS TUCCOIMAIINS, PEAKIIMH HOHHOTO
oOMEHa, KaTaJlM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMMbIC PEaKIHUH, OKHCIMTEIHLHO-BOCCTAHOBHUTEIHHBIC pPEAKIIHH,
OKHUCJIUTEb, BOCCTAHOBHTEIb, OKUCICHHEC W BOCCTAaHOBJICHHE, AJUIOTPONHsS, aM(OTEPHOCTh, XMMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS,
MeTaJUTHIecKasi), KpHUCTAUTHIeCKas pPemeTka, KOPpO3Ws METaUIOB, CIUIABBI, CKOPOCTh XHMHYECKOW PEaKIuU, MPEISIBHO JIOIMyCTHMAs
koHueHTpauus [1/IK Bemecrna;

- WIDTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX TIOHSITHIA U TIPUMEHSTE 3TH MTOHATHSI IIPU OMMMCAHUH BEIIECTB U X MPEBPAIICHHIA,

- HCTIOJTB30BAaTh XMMHUYECKYIO0 CUMBOJIMKY JIJISl COCTaBIICHUS (DOPMYJT BEIISCTB M YPAaBHCHUN XUMHYECKUX PEAKITU;

- OTIPEJICIIATh BAJICHTHOCTh M CTENICHh OKHUCIICHHS XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3]IMYHOTO COCTaBa, MPUHAICKHOCTH BEIIECTB K
OTIpe/ICIEHHOMY KJIacCy COCAMHCHHH 1O (opMyinaM, BUJ XUMUYECKOW CBsI3M (KOBAJICHTHAs, WOHHAS, METAJUTMUECKas) B HEOPraHUYCCKHX
COCIIMHEHUAX, 3aps]l WOHA IO XHMHUYECKOW (QopMmyse, XapakTep Cpeasl B BOJHBIX PACTBOpPaX HEOPTraHUYECKMX COCJAWHEHWMH, THUII
KPUCTALINYECKON PEMETKA KOHKPETHOTO BEIIECTBA;

- packpbiBaTh cMbicn [lepuomuueckoro 3akona J[. M. MenneneeBa M JeMOHCTpUpPOBATh €ro MOHUMAaHHUE: OMMCHIBATh U XapaKTePU30BaTh
tabnnyHyto popmy Ilepnoanueckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB: pa3ndaTh MOHATUS «TJIaBHAsl MOArpynna (A-rpymnmna)» U «no0odHas
noarpynmna (b-rpynma)y», Mansie u 60JIbIINEe MEPUOIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPHIE UMEIOTCS B TIEPHOINYECKOM TaOIHUIIE, C YUCITOBBIMHU
XapaKTePUCTUKAMH CTPOECHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsAl sApa, oOIlee YUCIO DJIEKTPOHOB U pAaCIpelieieHHe UX IO
AIIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIKME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U UX COCTUHEHHI B Mpeaenax MajbiX IEPUOJIOB
U TJIaBHBIX HOJIPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

- KJacCU(UIIUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHMYeCKHUEe BEIIeCTBA, XMMUYECKUE peakiuu (110 YUCIY U COCTaBY YYacTBYIOLIUX B
peaKkuu BEUIeCTB, MO TEIJI0BOMY 3G (EKTy, 10 U3BMEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKUX AIIEMEHTOB);

- XapakTepu30BaTh (OMHUCHIBATH) O0IIKME U CHeHU(PHUECKHe XUMUYECKUE CBOMCTBA MPOCTBHIX U CIIOKHBIX BELIECTB, MOJTBEPKIAsi OMKCAHUE
pUMepaMu MOJIEKYJSPHBIX U HIOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

- COCTaBJISITh YPaBHEHHUS AJIEKTPOIUTUYECKON IUCCOIMALIMN KUCTIOT, IIeJ0oYei U coJiel, OJTHbIe U COKpalIEHHbIE YPAaBHEHUSI peaKIIUii HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIuii, TOATBEPKIAIOIINX CYIIIECTBOBAHNE TEHETUYECKON CBSI3M MEXK/Ty BEIIECTBAMH PA3IHMUHBIX KJIACCOB;

- PacKpbIBaTh CYIHOCTh OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMii MOCPEACTBOM COCTABIICHUS dJIEKTPOHHOTO OanaHca STHUX PEeaKIHii;

- TIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B PA3INIHBIX
YCIIOBUSIX;

- BBIYUCISATh OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO 3JeMEeHTa Mo Qopmyme
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI M0 YPABHEHUIO XUMUYECKOM PEaKITnu;
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- co0roaTh MpaBMiIa NOJIb30BaHUS XMMUYECKOH MOCYJ0H U J1a0OpaTOpHBIM 000PYIOBaHUEM, a TAKXKe MpaBHiIa OOpaIlleHHs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIMSAMHU TI0 BBIIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB MO TOJIYUYEHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB

(aMMMaKa M yrieKucioro rasa);
- IPOBOJUTH PCAKLUH, NOATBCPKAAIOIINC KaueCTBECHHBIM COCTaB Pa3JIMYHBIX BCHICCTB: PACIIO3HABATH OIBITHBIM HyTeM XJIopuna-, 6pOMI/III-,
noauna-, Kap6OHaT-, (bOC(baT-, CHJIMKAaT-, Cy.HI)(i)aT-, TUAPOKCUA-NUOHBI, KATUOHBI aMMOHHA WU MOHBI U3YYCHHBIX MCTAJIJIOB, IMMPUCYTCTBYIOIIUC B
BOJHBIX paCTBOpaxX HCOPraHNYCCKUX BCUICCTB;
- IPUMEHATH OCHOBHBIC OIIEPALMU MBICIUTEIFHON NESTEIHOCTH — aHAJIN3 U CHHTE3, CpPaBHEHHE, 0000IIeHNE, CHCTEMATH3AIINIO, BhISIBIICHHE
MMPUYUHHO-CJICICTBCHHBIX CBSI3EH — AT U3YyUCHUA CBOMCTB BEUICCTB U XMMHNYCCKHX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTO/Ibl IIO3HAHUA —

Ha0JI0IeHNEe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICIICHHBIH).

TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
KoauvecTBo yacos
Ne HaumeHoBaHue pa3aeioB Kontpoasmpre | paktiucckue | g JuaekTpoHHbIe (HU(POBHIE)
n/n M TeM MPOrpaMMbl Bcero A00paTOpPHBIC | oGpazoBaTeabHBIE PECYPChI
padoTbI padoThI ONBITHI
Pasznen 1. IlepBoHayaibHble XUMHUYECKHE MIOHATHSA
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 7 5 5 bu6mmoreka [JOK
MPaKTHIECKOM https://m.edsoo.ru/7f41837c
NeSITEeNIbHOCTH YeJIOBEKa
19 BemiecTBa n xummndeckue 14 1 3 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 21
Pa3nes 2. Baxkneiimme npeACcTaBUTEIN HEOPraHUYECKUX BelleCTB
51 Bosnyx. Kucnopon. 6 1 bubnmoreka [JOK
ITousitre 06 okcumax https://m.edsoo.ru/7f41837c
2.2 Bonopon. Ilonsarue o 8 1 1 bubnuorexa [IOK
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https://m.edsoo.ru/7f41837c

KHUCJIO0Tax U COJIAX

https://m.edsoo.ru/7f41837¢c

Bopna. PactBopsl. [lonstue

bu6mmoreka [{OK

2. 2
3 00 OCHOBaHHUAX > https://m.edsoo.ru/7f41837c
24 | reommontme 11 5 bumiorexa LIOK
' P . https://m.edsoo.ru/7f41837¢c
COCOANMHCHUUN
Wroro mo pazueny 30

Paznean 3. Illepuoanueckuii 3axon u [lepuoauyeckasi cucrema xummuueckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3zb. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE P€akuumn

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema

3.1 XUMHYECKHUX AJIEMEHTOB /. 7 1 ﬁ;ggj;:;;%ii(ﬁjﬂ £41837¢
N. Mengene-eBa. CTpoeHue
aToMa
XuMudeckas CBS3b.
3. OKHCIUTEIBHO- 7 bu6mmoreka [JOK
' BOCCTAaHOBHTEJILHBIE https://m.edso0.ru/7f41837¢c
peakuu
Utoro no pazneny 14 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOe Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 68 14

I10 ITPOTPAMME
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9 KJIACC

KoaunyecTBo yacoB

Ne HaumeHoBaHue pa3aeioB u ” n JuexkTponHble (u¢poBbIE)
n/n TeM IPOrpaMMBbl Beero | M TPOJBHBIC  HIPARTHICCRUE | Tagopatopubie | ogpazosarennubie pecypest
padoThI padoThI OMBITHI
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
1 SZBTOPZ*(‘:“Z N y”y‘:;e:“s . Bu6morexa [JOK
. HaHUH OCHOBHBIX JIOB
past https://m.edsoo0.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 5 bubmuotexa [JOK
' XUMHYECKHX PEaKIHii https://m.edsoo.ru/7f41a636
1.3 3;115:; pﬁiﬂﬁﬁqifﬁiqem 8 1 1 1 bubamorexa LOK
' AHCCOUHATI. https://m.edsoo.ru/7f41a636
peakIuy B pacTBOpax
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
2.1 gfhi?e:gif;:ﬁ;ﬁ; VIIA 3 1 1 bubmorexa IOK
' https://m.edsoo.ru/7f41a636
rpymimsl. ['ajgoreHst
22 | o via | 5 p | BubmwreraLlOK
' ) https://m.edsoo.ru/7f41a636
rpymmsl. Cepa u e€ CoOeqMHECHUS
OO0r1ast xapakTepUCTUKA
23 XUMHUYECKHUX AJIeMEHTOB VA- 9 1 2 bu6mmoreka [JOK
' rpynmsl. A30T, pochop U ux https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO0rast XxapakKTepUCTUKA
24 XUMHUYECKUX dJIeMeHTOB |V A- 11 1 5 3 bubmuoreka [JOK

IPYIIBL. YTIEPOI U KPEMHUHN U
UX COCIMHEHHUS

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

28

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

bubmmoreka [{OK
1 i 4 1
3 Obuue CBOHCTBA MTAIIOR https://m.edsoo.ru/7f41a636
3. Bakneiime MeTamibl U X 13 5 bubmmoreka [{OK
' COEMHEHUS https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznea 4. Xumusi v oKpy:Kamomasi cpeaa
41 BeniectBa n matepuainsl B 3 bu6moreka [IOK
' JKU3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bbe 3 bu6mmoreka [IOK
PBHOE BpeM https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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