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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma Mo XMMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA Ha OCHOBE TpPEOOBaHHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOU
o0pa3oBaTebHON MPOrpaMMBbl OCHOBHOTO 0011ero oOpazoBanusi, npeactaBieHHbIx B PI'OC OO0, a takxke Ha OCHOBE (epepalabHON paboueil MmporpamMmmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUH MTPETI0IaBaHusl yueOHOTO npeaMeTa « XUMHUS» B 00pa3oBaTelbHbIX opranu3anuix PO.

[Iporpamma mo XumMuM JHa€T MpEACTaBIEHUE O HENsAX, OO0mel crparernd oOydeHHs, BOCIHMTAHHS M Pa3BUTHS OOYUYAIOIIMXCS CPEACTBAMH Y4€OHOTO
IIpeMETa, YCTaHABIMBAET 00s3aTEIbHOE MIPEIMETHOE COJEPKAHUE, IPEAYCMaTPUBAET PACIpeAEICHHUE €ro Mo KiaaccaM M CTPYKTYPUPOBAHUE 11O pasfenaM U
TE€MaM IMPOrpaMMbl 10 XUMHUH, OIPEJEIIIET KOJTUYECTBEHHbIE U KaUeCTBEHHBIE XapaKTEPUCTUKH COJIEPKaHUsl, PEKOMEHIyeMYIO MOCIIE10BATEIbHOCTh U3YUEHUS
XUMHHM € Y4ETOM MEXIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Y4eOHOIO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH 0O0ydaroIMXcs, OINpeneJisieT
BO3MOXHOCTH TpeaMeTa Jjs peaju3aluu TpeOOBaHMM K pe3ylbTaTaM OCBOEHMSI OCHOBHON 0Opa30BaTelbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETo
oOpa3oBaHus, a Takke TpeOOBaHMN K pe3yibTaTaM OOY4YeHHs XMMHMM Ha ypOBHE IleJiel M3y4eHHs IpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-II03HABaTEIbHON
JeSITEIbHOCTH 00Y4YaroIerocst o OCBOCHHUIO Y4€OHOTO COJIEpyKaHUsI.

3HaHME XUMUHU CITYKUT OCHOBOH JUIsl (GOPMUPOBAHUS MUPOBO33pEHUS 00yUaIoIIerocs, ero NpeAcTaBiIeHui 0 MaTepUaIbHOM €IMHCTBE MUPA, BaXKHYIO POJIb
urparot GopMUpyeMble XUMHUEN MPEJICTaBICHUS O B3aUMOIIPEBPAILIEHHUSIX SHEPTUU U 00 IBOJIIOLIMH BEIIECTB B IPUPOJIE, O MYTAX PelIeHus I7100a1bHbIX IpodiieM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA - CHIPHEBOM, YHEPreTUUECKOM, MUIIEBON U IKOJIOTUYECKOH 0€30TacCHOCTH, MTPOOIIEM 3/IpaBOOXPAaHEHHUSI.

N3ydenne xumuu:

CIOCOOCTBYET pean3alii BO3MOKHOCTEN JJIsi caMOpa3BUTHSI U (POPMUPOBAHUS KYJIbTYpPbI JINYHOCTH, €€ 00111el 1 PYyHKIMOHAIBHON rPpaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHpPOBAHUE MBIIIJICHUSI U TBOPYECKHX CIIOCOOHOCTEH OOy4arouIuxcs, HaBBIKOB HX CaMOCTOSITEIbHON Y4eOHOW MIesITeNTbHOCTH,
AKCIEPUMEHTAJIbHBIX U UCCIIEI0BATEIbCKUX YMEHUM, HEOOXOAUMBIX KaK B IOBCETHEBHOM KU3HHU, TaK U B MPOPECCUOHAIBHON 1eATEIbHOCTH;

3HAaKOMUT €O CHEIM(PUKON HAyYHOTO MBILIEHHS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAa HA €IUHCTBO MPUPO/Ibl U YETIOBEKA, SIBJIAETCSI OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4aIOLINXCS;

CnocoOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOIO OTHOIIEHMSI K €CTECTBEHHO-HAY4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKIIAJ] B 9KOJIOTHYECKOE
o0pazoBaHue 00yJaIONTHUXCSI.

JlaHHble HampaBlieHHs] B OOY4E€HUM XMMUHU OOECHeuuBaroOTCs creuu(ukoil colepxaHus y4eOHOro MpeaMeTa, KOTOpBIA SBIISETCS Ielaroruyecku
aJlaTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKM XMMMHU Ha ONPEAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHus OPUEHTUPOBAH HA OCBOEHHE 00YYaIOLIUMKCS CUCTEMBI IEPBOHAYAIbHBIX TOHSITUN XMMUHU, OCHOB
HEOPraHM4ecKOM XMMUU 1 HEKOTOPBIX OTJEIbHBIX 3HAUMMbIX IOHATHH OpPraHNYeCKOH XUMUHU.

CrpykTypa coaepKaHus IporpaMMbl 110 XMMHUU C(POPMHUPOBAHA HA OCHOBE CUCTEMHOTO NOaX0/1a K €€ uzyyeHuro. CoaepkaHue CKIIalbIBa€TCs U3 CUCTEMBI
MOHATUH O XMMHUYECKOM 3JIEMEHTE M BEILEeCTBE M CHCTEMbl MOHATUH O XMMHMUYECKOW peakiuu. O0e 3TH CHUCTEMBbl CTPYKTYPHO OpraHM30BaHbl MO MPUHLUITY
MIOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKHX MPE/ICTaBICHUI pa3HOrO YPOBHSL:

aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;
Ilepuonnyeckoro 3akona JI. 1. MenyieneeBa kak OCHOBHOI'O 3aKOHA XHMUHU;
YUEHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBA3H;

MpeJCTaBICHUN 00 IEKTPOJUTHUECKON AUCCOLMAIIMY BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKH MOJYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOIO
YPOBHSI K JPYrOMY, BBINOJHSS (YHKLIHUU OOBSCHEHUS U MPOTHO3UPOBAHMS CBOMCTB, CTPOEHHSI M BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHHs M TOJyYeHHS
U3Yy4aeMbIX BELIECTB.



OcBoeHue nporpaMmbl IO XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS O XUMHUYECKON COCTABISIONICH HAYyYHOW KapTHHBI MHpa B JIOTHKE €&
CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOLIEHMS K HAYYHOMY 3HAHUIO U METOJaM [T03HAaHUS B Hayke. M3ydeHre XMMHUM IPOUCXOIUT C IPUBJICUEHUEM 3HAHU U U3
paHee U3y4eHHbIX Y4eOHBIX npeaMeToB: «Okpyxarouuii Mup», «buosorus. 5—7 knaccb» u «Pusnka. 7 Kiacey.

[Ipu m3yyeHHH XMMHU TPOMCXOIUT (POPMUPOBAHHE 3HAHWUN OCHOB XMMHYECKOH HAayKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JeSITEIbHOCTH Y€JIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. 3a7aya y4yeOHOro mpeaMera COCTOUT B (POPMHPOBAHUM CHUCTEMBbI X MMHUYECKHX
3HAHUN - BaXHEHIIMX (DAKTOB, MOHATUM, 3aKOHOB U TEOPETHUYECKUX IOJIOKEHUH, JOCTYIHBIX 0000IEHNH MUPOBO33PEHYECKOT0 XapaKTepa, sA3blka HayKH, B
NpUOOIICHNN K HAyYHBIM METOJaM MO3HAHUS MPHU M3YYCHUHU BEIIECTB M XMMUYECKUX PEaKIUi, B ((OPMUPOBAHUM M PA3BUTUU MO3HABATEIBHBIX YMEHHUU M UX
NPUMEHEHHH B Y4eOHO-TIO3HABATENFHOM M Y4eOHO-MCCIIEOBATEIBCKONW JEATEIbHOCTH, OCBOCHMM NpPaBUJ O€30MacHOro OOpalmieHHss C BEIIECTBAMH B
ITOBCETHEBHOMW KU3HH.

[Ipu u3ydeHnn XMMUHM Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHMs Ba)KHOE 3HAUEHHUE TPUOOPEIH TaKHe LENH, KaK:

(dbopMHUpOBaHHE HMHTEJUIEKTYaIbHO Ppa3BUTOM JMYHOCTH, TOTOBOM K CamMO00pa30BaHUIO, COTPYIHUYECTBY, CaAMOCTOSATEIbHOMY IPUHSATUIO PELICHUH,
CIOCOOHOM aanTUPOBaTHCS K OBICTPO MEHSIOLIMMCS YCIIOBUSIM KU3HU;

HaIpaBJIEHHOCTh OOY4YEHHsI Ha CHCTEMAaTH4eCcKOe NMPHUOOIIEHHE O0Yy4aroIMUXCsl K CaMOCTOSTEIbHON MO3HABATEIbHOM NEATENbHOCTH, HAYYHBIM METOJaM
MO3HAHUS, POPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

ofecrnieueHre ycinoBUH, COCOOCTBYIOIIUX MPUOOPETEHUIO 00YUaIOLIUMUCS OMbITAa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS U CaMOIIO3HAHUS, KIIOUEBbIX
HAaBBIKOB (KJIFOUEBBIX KOMITETEHIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAUCHHE I Pa3IMUHbIX BUJOB JIESTEbHOCTH;

(dbopmupoBanue o01Iel pyHKIIMOHAIBHOM U €CTECTBEHHO-HAyYHOU IPAaMOTHOCTH, B TOM YHCJIE YMEHUMN 0OBSACHATH U OLIEHUBATh SIBJICHHS OKPYKaIOIEro Mupa,
WCIIO0JIb3YS 3HAHUS U OIBIT, MOJyYEHHBIE TPU U3yYEHUN XUMUH, IPUMEHSATh UX IIPU PEIIEHUH MPoOIeM B OBCETHEBHON KU3HU U TPYJOBOM JESITENbHOCTH;

¢dopmupoBaHue y oOOy4aromUXcsd TyMaHUCTUYECKMX OTHOIICHUH, NOHMMAHUSA LEHHOCTM XUMHUYECKUX 3HAHMHW JUId BBIPAOOTKH 3KOJIOTMYECKU
11€JIECO00Pa3HOr0 NOBEACHUS B OBITY M TPYAOBO JEATEIBHOCTH B LIENIIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpYXKArOIeH MPUPOJAHOM Cpelibl;

pa3BUTHE MOTUBALUM K O0Yy4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHUS O0IIEUEI0BEYECKUX LIEHHOCTEH, TO TOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPODUIIS U HANIPABIECHHOCTH JTAbHEUIIIETO 00YUICHUSI.

OOu1ee yncio 4acoB, OTBEAEHHBIX Ul U3y4eHUs XUMUU Ha YpOBHE OCHOBHOTO 00111ero oopaszoBanus, coctasisier 204 yaca: B 8 kiacce — 68 yacos (2 yaca
B Henemo), B 9 kimacce — 68 yacoB (2 yaca B Hezemo), B 10 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

Conep:xanue 00y4eHust
8 kiacc

IlepBoHayajibHbIe XUMHYECKHE TOHSATHS

[Ipenmer xumuu. Ponb XMMHUM B ’KU3HU YeloOBeKa. XUMUS B cucTeMe Hayk. Tena u BemiectBa. dusnueckue CBOMCTBA BELIECTB. ArperaTHOE COCTOSHUE
BemnecTB. [loHsATHE 0 MeTOJaxX mo3HaHKs B XuMuU. UncTeie BeniecTBa u cMecu. CriocoObl pasienieHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE dTIeMEHTHI. CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie U cloXKHbBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YICHHE.

Xumuyeckass ¢dopMyna. BaleHTHOCThP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAas aTOMHAas Macca.
OTtHOocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBasi J0JI1 XUMUYECKOTO JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MomnsipHast Macca. B3anMoCBsI3bp KOTMUYECTBA, MAcChl U YKCa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo dhopmynam
XUMHUYECKUX COCTMHEHUIL.

du3nyecKue U XUMUYECKHUE SBIICHUS. XMMHUUECKast peakius 1 e€ MpU3HaKK. 3aKOH COXPaHEHHUsI MacChl BelIecTB. XUMUUYeckue ypaBHeHus. Knaccuduxamms
XUMHYECKUX peakluil (COeTUHEHMs, Pa3I0KEHHs, 3aMEeIeHUs, OOMEHa).



Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOU TOCYA0H, MpaBuiiaMu paboThl B JabopaTopuu U puéMamu oOparieHus ¢ 1abopaTopHbBIM 000pyI0BaHHEM, U3YyUECHUE U OTIMCAHHE
($u3nIecKuX CBOMCTB 00pa3ll0OB HEOPraHMUYECKUX BEIIECTB, HaOmMoaeHne (hru3nyeckuXx (TIaBIeHNE BOCKA, TasHUE JIb/a, PACTHPAHHUE caxapa B CTYIKE, KUIIEHUE
M KOHJCHCAIUS BOJBI) U XUMHUYECKUX (TOpEHHE CBEYHM, MPOKATUBAHHE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KHCIOTOW) SIBICHUH, HaOMIOJeHHE U
ONMCAHNE IPU3HAKOB MPOTEKAHMSI XUMUYECKUX pPeaklnil (pa3ioKeHue caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusl, pa3ioKeHHe IHIpoKCcHIa
menu (1I) mpu HarpeBanuu, B3anuMoIeiicTBHE xerne3a ¢ pacTBopoM cosi Meau (11), n3ydenue ciocoOOB pa3aeseHns CMECeii: C TOMOIIbIO MarHuTa, (PMIBTPOBAHHE,
BBIMIAPUBAHKE, AUCTHIULIINSA, XpoMaTtorpadus, MPOBEJCHHE OYMCTKH TOBApPEHHOW COJM, HAONIOACHWE M ONKMCAHUE pEe3yJbTaTOB IPOBEACHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHMsI MacChl, CO3JaHUE MOJIeNIeH MOJIEKYJI (11apO-CTEPKHEBBIX).

BaskHeiiliue npeacraBuTe/ M HEOPraHMYeCKMX BelecTB

Bo3nyx - cmech razos. CocrtaB Bo3ayxa. Kucnopos - anemeHT u npocroe BemecTBo. HaxoxaeHue kuciopoja B npupojie, GU3NYecKue 1 XUMUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcunpl. [lpumenenue kuciaopoaa. CriocoObl MoMydeHus KUCIOpoa B 1a00paTopruu U MpoMbIiIeHHOCTH. KpyroBopoT kuciopoaa
B npupoze. O30H - aJNIOTponHast MOAU(PHUKALUSA KUCIOPOIa.

TemoBoil a¢hexkT XxumMuyeckol peakuuu, TEPMOXUMUYECKUE YpaBHEHUS, K30- U 3HIOTEPMHUUECKHE peakiuu. TOIUIMBO: yroib U MeTaH. 3arps3HeHHe
BO3JlyXa, YCHJIEHNE apHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon - anemeHT u npocroe BemiecTBo. Haxoxaenue Boiopoa B pupoje, PU3nueckue 1 XMMHYECKHUe CBOMCTBA, IPUMEHEHHUE, CIIOCOObI MOTY4YEeHHUS.
Kucnote! u comm.

MoutsipHbIil 00BEM ra3oB. PacuéTbl M0 XUMHUYECKUM ypaBHEHHSIM.

dusnueckue cBoiicTBa BoJIbl. Bona kak pactBoputens. PactBopbl. HackleHHbIE M HEHACBIIEHHBIE paCTBOPHI. PacTBOpHMOCTB BeniecTB B Bojie. MaccoBas
JI0JIs1 BEILIECTBA B pacTBope. XUMHUUYECKUE CBOMCTBa BOoJbl. OcHOBaHus. Pojib pacTBOpOB B MPUPOJIE U B JKU3HM 4deloBeKa. KpyroBopoT BOAbI B MPHUPOJE.
3arpsi3HeHue TPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BO.

Knaccudukanus neopranmdeckux coenuHeHnit. Oxcuapl. Knmaccudukanmss okcuaoB: cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIC) U
HecoseoOpa3zyromnue. Homenkinatypa okcuoB. @u3nyeckue U XUMUYECKHUE CBOMCTBa OKCHIOB. [TomydeHne okcuoB.

OcnoBanus. Knaccudukanus ocHOBaHUM: MIENOYM M HepacTBOpUMbIe ocHoBaHMs. HomeHknatypa ocHoBaHMil. DU3NYECKHUE U XMMHUYECKHUE CBOICTBa
ocHoBaHui. [TonyyeHrne oCHOBaHUIA.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinot. @u3nyeckue U XUMUUYECKUE CBOMCTBA KUCIOT. Psa aktuBHocTn MetaiwioB H. H. bekerosa.
[Tonyyenue kucnor.

Conu. Homenkiarypa cosieil. dusznueckue 1 XuMu4eckue cBorMcTBa cosiel. [loyduenue comnen.

['eneTnueckas CBSI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COEAUHEHUMN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIpe/eTiCHHe COJIEp>KaHusl KUCIOpoJa B BO3AyXe, MOIy4YeHHe, cOOMpaHue, paclio3HaBaHWE M U3yYEHUE CBOWCTB KUCIOPOJa, HAONIIOIECHUE
B3aMMO/ICHCTBUS BEIIECTB C KMUCIOPOJAOM U YCIOBHS BOSHUKHOBEHHSI M MPEKpaIlleHus TopeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3iiaMi OKCHJIOB U ONMCAaHUE UX
CBOICTB, IMOJIydeHUe, coOuMpaHue, paclio3HaBaHWE U U3y4eHHE CBOWCTB BOAOpoOJa (ropeHue), B3aumojeictsue Bojgoposa ¢ okcuaoM meau (II) (BozmoxkHO
HCIOJIb30BAHUE BUJEOMATEPHAIIOB), HAOII0IEeHHE 00pa3LlOB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMUHON
pPacTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OINpEAeIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBHE BOJIbI C MeTaJUIaMu (HAaTpUEM U
KaJblMeM) (BO3MOYKHO MCIIOJIb30BaHUE BHICOMATEpHAIOB), UCCIIE0OBaHUE 00pa3ll0oB HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KJIACCOB, HAOIIOCHN € U3MEHEHHUS
OKpacKy MHIMKATOPOB B pacTBOpax KUCIOT M LIeJouel, n3ydyeHue B3aumojenctBus okcuaa Meau (II) ¢ pactBopoM cepHO#l KMCIOTHI, KUCIOT ¢ METaslaMH,



peakuyii HeUTpaM3aluy, IOJIydeHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO MeTajula IPYrUM M3 pacTBOPA COJIM, PELICHHUE DKCIIEPUM €HTAIBHBIX
3a1a4 1o TemMe «BaxkHelne Kiacchl HEOPraHUYECKUX COCIUHEHUI.

Iepuonnuecknii 3akoH u Ilepuoamueckass cucrema xumudeckux 3djaeMeHTOB JI. U. MenpaeneeBa. Ctpoenne atoMoB. XUMHYeCKAasl CBS3b.
OKHUCINTEIBbHO-BOCCTAHOBUTE/IbHbIE PeaKINH

[lepBble MONBITKM KIaCCUPUKAUU XUMUYECKUX 3JIeMEHTOB. [loHSATHE O rpynmax CXOJHBIX 3JEMEHTOB (ILLEIOYHbIE U LIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpBIE 00pa3ytoT aM(pOTEPHbIE OKCHIBI U THIPOKCH/IBI.

[lepuoguueckuii 3akoH. llepuonnueckas cucrema xumuueckux siemeHToB JI. M. Menneneea. KoporkomepuonHas u JUIMHHONEpUOAHAs (HOPMBI
[Tepuonnueckoit cucremsl xuMmuueckux nemeHToB . M. MenaeneeBa. [lepuoasl u rpynnbl. PU3HYECKHI CMBICT HOPSJAKOBOIO HOMEpPA, HOMEPOB MEPUOJIA U
TPYIIBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aromMHbIX sifep. M3oTombl. DnexkTpoHbl. CTpOEHHE 3IEKTPOHHBIX 000JI04EK aTOMOB MEpBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
[Tepnoanueckoii cucremsl [1. 1. MenneneeBa. XapakTepucTUKa XUMAYECKOTO 3JIEMEHTA 10 €ro NoJiokeHnto B [lepuonnueckoit cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS paJryca aTOMOB XUMUYECKUX AJIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPHOaM.

3nauenue [lepnoanueckoro 3akoHa u [lepuouueckoil cucTeMbl XMMUUECKUX 3JIEMEHTOB JUIsl pa3BUTUS Hayku U npakTuku. JI. 1. Menaenees - yu€Hblil u
IPaKIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (OJIsipHAst U HEMOJSPHAS) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUUECKUX 371eMeHTOB. loHHas CBSI3b.

Crenenp okucinenus. OKACIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. IIponecchl OKMCIeHNs U BOCCTAHOBJIEHHs. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMenm:

n3ydyeHrue oOpas3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBHE THAPOKCHIA IUHKA C PacTBOpaMM KHUCJIOT U ILIEJNOYel, MPOBEIEHUE OIMBITOB,
WJUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI (TOPEHHE, PEaKIIMK Pa3JI0KEHUs, COEJUHEHNU).

Meostcnpeomemmnnie ceasu

Peanuzanus MeXnpenMeTHbIX CBA3€H NMPU HM3Y4EHUM XUMHM B 8 Kilacce OCYILECTBIIETCS uYepe3 HCIOJb30BaHWE KAaK OOIIMX €CTECTBEHHO-HAay4HbIX
MOHATHUM, TaK U TIOHATUH, SBJISIOIIUXCS CACTEMHBIMU JUISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OOuire ecTecTBEHHO-HAy4HbIE NMOHSTHA: HAydHbIH (DakT, runoresa, T€OpUs, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(UKalus, NepUOJUYHOCTb, HAOIIOJICHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHHUE, U3MEPEHUE, MOJIETIb, SIBJICHHUE.

@dusnka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, U30TOIBI, PaAHUOAaKTUBHOCTb, MOJIEKYJIA, NIEKTPUUYECKUHN 3apsll, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHME BEIIECTBA, ra3, pU3NUECKHe BETMUUHBI, €IUHHLIBI H3MEPEHNUs, KOCMOC, TUIaHeThl, 3BE€3/1b1, CoJHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadust: atmocgepa, ruapochepa, MUHEpaIbl, TOPHbIE TOPO/IbI, 10JIE3HBIE HCKOTIAeMblI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9-10 ky1acenl

BemecTtBo 1 XumMu4ecKasi peaKkuus

Ilepnoanuecknii 3akoH. [lepuonnyeckas cucrema xumudeckux 3anemeHToB J1. . Menneneesa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJINs, KAIbLH U UX COCIUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM DJIEMEHTOB B Ilepuoanueckoii cucreme u
CTPOCHHMEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKON CBA3U. THUIIBI KPUCTAIUIMUECKUX PEUIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMUECKON PELIETKH
U BHAJIa XUMUYECKON CBA3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIEeCTB. XMMHUYECKHE CBOMCTBA BEIECTB, OTHOCAIIUXCSA K Pa3IMYHBIM KjlaccaM HEOpraHWYeCKHX
COCIMHEHUH, T€HETUYECKas CBSA3b HEOPraHUYECKUX BEILECTB.



Knaccugukanuss XaMHUUeCKUX peakifii Mo pa3iIuyHbIM IIpU3HAaKaM (110 YHCIY U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEINIOBOMY 3¢ QeKTy, 1O
U3MEHEHHUIO CTENEHEW OKHMCIEHUS XUMHYECKMX JJIEMEHTOB, II0 OOpaTMMOCTH, IO YYacTHUIO Karalau3aTopa). OK30- U SHAOTEPMHUUYECKUE peaKluHu,
TEPMOXHUMHUYECKUE YPABHECHHUSI.

[TonsiTrie 0 ckopocTH XUMHUYECKOH peakmuu. [loHsaTHEe 00 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusX. [[OHATHE 0 TOMOTEHHBIX U TeTePOTreHHBIX
peakuusix. [lonstue o xkatanuze. [lonarue o xumuueckoM paBHOBecuU. DaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOM PEAKIIMM U MOJI0)KEHUE X UMUYECKOTO
paBHOBECHS.

OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE PEaKUUU, JJIEKTPOHHBIM OaJlaHC OKUCIUTEIbHO-BOCCTAHOBUTENBbHON peakiuu. CocTaBieHHe YypaBHEHUU
OKHUCJIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI C HCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopust 3MeKTPOIUTHUECKON AUCCOIMALMU. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHMOHBI. MeXaHu3M AMCCOLMAIMM BELIECTB C Pa3INYHbIMU
BUJIaMU XUMHUYeCKOH cBsi3u. Ctenenpb nquccounanuu. CHUIIbHBIE U c1a0ble 3JeKTPOIUTHI.

Peaxun monnoro ooMmena. YcaoBHs MPOTEKAHUS PEAKIMd HMOHHOTO 0OMEHa, TOJIHBIE M COKpAIIEHHbIC MOHHBIC ypaBHEeHUs peakiuii. CBOMCTBA KU CJIOT,
OCHOBaHUH M COJIEH B CBETE MPEICTABICHUN 00 MIEKTpOIMTHYECKON Jucconmanuu. KauecTBeHHbIe peakiiy Ha HOHbI. [IoHsATHE O THIpOIN3E COMeil.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAJUIOB M HEMETayuIoB (rpadura M ajnMasa), CJIOKHBIX BEIIECTB
(x10puaa HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKON peakiuu OT BO3JIEHCTBHUS pa3INUHbIX (aKTOPOB, UCCIEIOBAHUE AIIEKTPOIPOBOIHO CTH
pacTBOpPOB BEIIECTB, IMpolecca AUCCOLUMALUU KHCIOT, INeao4Yell M cojieil (BO3MOXKHO UCMOJIb30BAaHUE BUJEO MAaTEpUalioB), IPOBEIEHUE OTBITOB,
WJUTIOCTPUPYIOMIMX MPU3HAKU MPOTEKAaHUS peakliii HOHHOTO oOMeHa (oOpa3oBaHHe OcajiKa, BbIJeNeHHe ra3a, 00pa30BaHNE BO/IbI), OMBITOB, UILIIO CTPUPYIOLIUX
MIPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINl (TopeHue, peakliuy pa3ioKeHus, COeTMHEHNs ), paclio3HaBaHWE HEOPraHUUECKHUX BEIECTB C MOMOUIBIO
KAUeCTBEHHBIX PEAKIMI HAa NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4.

HeMeTasiibl M UX COeAUHEHUS

OO6mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHble cTeneHu okucieHusa. CtpoeHue U pusnueckue CBOWCTBA MPOCTHIX
BEIIIECTB - TAJIOTEHOB. XUMHUYECKHE CBOKMCTBA Ha MMPUMEpE XJIopa (B3auMOICHCTBUE ¢ METAIIaMU, HEMETAJIJIaMHU, ejouaMu). XJ10poBoaopo . CostHast KMCIIOTa,
XUMUYECKHE CBOMCTBA, MOJIy4eHHE, NMpUMEHEeHHe. JleiicTBue Xjlopa U XJIOPOBOJIOPOJAa HA OpPraHu3M uejoBeka. BakHeWnue XJIOpHAbl U UX HAXOXJICHHUE B
MIPUPOJIE.

O6mas xapakrepuctrka 31eMeHToB VI A-rpynnel. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHble cTeneHu okucienus. Ctpoenue u pusnveckue cBoicTBa
MIPOCTBIX BEUIECTB - KUCJIOPOAA U Cepbl. AJIJIOTPOIHBIE MOJU(PHUKAIIMU KUCIOPO/Ia U cepbl. XUMHUYECKUE CBOICTBa cepbl. CepoBOIO PO, CTpOCHUE, (PU3HMUECKUE
U XuMmMudeckue cBoiictBa. OKCHIBI cepbl KaK NPEACTaBUTENTN KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, (U3MYECKHME W XUMHUYECKHE CBOICTBa (00IIMe Kak
MPEJICTAaBUTENS Klacca KUCIOT M crenuduueckue). XUMUYECKUE PEaKIUu, JIeKallie B OCHOBE IMPOMBIIUIEHHOTO CIOco0a MOMYy4YeHHsS] CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoit KuciaoThl. Cosid CEpPHOI KUCIIOTHI, KAUeCTBEHHAs peakiius Ha cynbdaT-uoH. Haxoxaenue cepbl v €€ COeIMHEeHHI B TpHpoie. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOUIEH cpeibl COeTMHEHUSIMU cepbl (KUCIOTHBIC JOKIM, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpea0TBPaIlCHHUS.

OO1as xapakTepucTHKa 31eMeHTOB V A-Tpyribl. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. A30T, pacIpoCcTpaHEHHE B IPUPOJIE,
¢busznueckue U XuMU4Yeckue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHaK, ero pu3ndeckue U XMMUYECKUE CBOMCTBa, MoyiyueHUe U npumeHeHune. Comu
aMMOHMUSI, UX (PU3NYECKHe U XUMUYECKHe CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakiivs Ha MOHBI aMMOHUSA. A30THAas KUCIIOTa, €€ MoJIydeHue,, PU3NIECKHUe U
XMUMHYECKHEe CBOMCTBA (00IIMe KaK MpeICTaBUTENs Kiacca KUCIOT U crierududeckue). Mcmnoib30BaHne HUTPATOB U COJIeH aMMOHHMSI B Ka4eCTBE MUHEPATbHBIX
yaoOpeHuil. XuMHuecKoe 3arpsiz3HeHNe OKpYyXarollel cpesibl COSJMHEHUAMH a30Ta (KUCIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3/lyXa, MOYBBI U BO10EMOB). Docdop,
annoTpornHbie Moaupukanuu Gochopa, pusndeckue u xummuueckue ceoiictra. Oxcun dpocdopa (V) u pochopnas kucnota, puzndeckre 1 XUMHUUECKUE CBONCTBA,
noyuenue. Mcnonp3zoBanue GocharoB B KauecTBE MUHEPAIBHBIX YIOOPEHHIA.



OOmast xapakrepuctuka s7eMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTpPOEHHSI aTOMOB, XapaKTEpPHBIE CTETICHW OKHUCICHHS. YTIIEpOJ, ajIOTPOIHBIE
MOM(UKAIINH, PAcTIPOCTPAaHEHNUE B MPUpOJe, (pu3nyeckne U XMMHYECKHe CBOMCTBA. Ancopbuus. KpyroBopot yriaepona B mpupoae. OKCuapl yrieposaa, ux
¢u3nveckue U XMMHYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPraHU3MBI, MOJYYEHHE W MPHUMEHEHHE. DKOJIOTHYECKHE NMPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yraepona (IV), runoresa ro0anbHOTO MOTEIJICHHUS KJIMMATa, MApHUKOBBINA 3G QeKT. YToIbHas KHCI0Ta U €€ CONU, NX (U3NYECKUE W XUMHUYECKHE CBOM CTBA,
noJiydeHne M npuMmeHeHue. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcronb3oBaHMe KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U CEITBCKOM
XO35HCTBE.

[lepBoHavanbHBIE IOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX yriepoaa (MeTaH, 9TaH, ATUJICH, alleTUIICH, STaHOJ, TJIUIEPHH, YKCyCHas
KkucinoTa). [I[pupotHbIe HCTOUYHHUKH YTIIEBOA0POAOB (YroJib, IPUPOIHBIN ra3, HEPTH), MPOIYKTHI HX 1epepaboTku (OEH3MH), MX POJIb B OBITY U IIPOMBIIIIIEHHOCTH.
[TonsiTe 0 OMOJOTMYECKH BaKHBIX BEIECTBAX: JKHUpax, OENKax, YriaeBoJax - W MX POJH B JKM3HU YeJoBeKa. MarepuaabHOE €IWHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COCTMHECHUH.

Kpemunii, ero ¢pusndeckne U XMMUYECKHE CBOICTBA, MoJydeHne U npuMeHenne. CoequHeHus KpeMHust B ipupoae. O0mue npencTaBieHust 00 o KCuie
kpemuus (IV) u kpemaneBoii kucinote. CHIMKATHI, UX UCTIOIB30BAHUE B OBITY, B IPOMBIIIUIEHHOCTH. BaskHel e cTpouTenbHbIE MaTepHAIIBI: KEpaMHKa, CTEKJIO,
LIEMEHT, O€TOH, ’kene300eToH. [Ipobaembl 6e301MacHOro UCIOJIb30BaHUs CTPOUTENIBHBIX MaTEPUAJIOB B MIOBCEAHEBHOM )KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydeHre 00pas3IoB HEOPraHNIECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, IIPOBEICHHE KAaUeCTBEHHBIX PEAKIINi Ha XJIOPU/-UOHBI 1 HAOIF0IeHIE TIPU3HAKOB
UX TPOTEKaHUSs, OIBITHI, OTpaXaromue GU3NIeCKHe U XUMHUECKHE CBOWCTBA TaJIOTEHOB M MX COCAMHEHHUH (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB),
03HAaKOMJICHHE ¢ 00pa3liaMy XJIOPUIOB (TaJOTeHHUIOB), O3HAKOMJIEHHE ¢ 00pa3IiaMu cephl M €€ COeTMHEHU IMH (BO3MOKHO MCITOJIh30BaHUE BHIEOMATEPUATIOB),
HaOIIOZICHUE TIpoliecca OOyrIMBaHus caxapa Mo/ JeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KUCIIOTHI, H3y4YeHNE XUMUYECKUX CBOWCTB pa30aBICHHOW CEPHOU
KHCJIOTBI, IPOBEJICHUE KaueCTBEHHOM peakinu Ha cylb(aT-noH U HaOMI0eHIe MPU3HaKa e€ MPOTeKaHus, O3HaAKOMJIEHUE ¢ (U3NYECKUMHU CBOMCTBAMU a30Ta,
dbochopa W uX coenMHEHHMN (BO3MOYKHO HCIOJIb30BAaHWE BHUACOMATEpPUATIOB), oOpa3lamMu a30THBIX M (GocopHBIX ymoOpeHui, mojgydeHue, cCoOMpaHwHe,
pacro3HaBaHHe U W3Yy4YE€HUE CBOMCTB aMMHaKa, IPOBEICHUE KAYECTBEHHBIX peaklUii Ha MOH aMMOHUS U (ocdaT-uoH U U3ydeHHe MPU3HAKOB UX MMPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHHE BUAEOMATEPUAJIOB), M3YUYEHHUE MOJENEeH KPUCTAIIIUMYECKUX
pemérok anMasa, rpadpura, QpysiepeHa, 03HaKOMIICHHE C MPOLIECCOM aJcOPOLIMU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM IIPOTHBOTa3a,
MoJIyueHue, cobupanue, pacrno3HaBaHue U U3y4deHUEe CBOMCTB YIIIEKUCIIOTO ra3a, IPOBEICHUE KaueCTBEHHBIX peakuil Ha KapOOHAT U CUIIMKAT-UOHBI U U3yUYEHUE
MPU3HAKOB MX IMPOTEKAHMS, O3HAKOMIIEHHE C MPOAYKIUEH CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE SKCIePUMEHTANbHBIX 3a7au 1mo teme «Baxueimue
HEMETAJLJIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeIMHEHHUS

OO0mas xapakTepuCTHKa XUMHUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUM WX MoJiokeHus B llepmoanueckoil cucteMe XuMudeckux snemMeHToB Jl.
W. MenneneeBa u ctpoenust atoMoB. CTpoeHHe MeTaiioB. MeTauinueckas CBsA3b U METAIMUecKas KpUCTAJUIMYecKash peuiéTka. DIeKTPOXUMUYECKUN Pl
HaNpsDKeHUH MeTauioB. PU3nYeckue U XMMHUYECKHe cBoicTBa MeTaisioB. OOmue cnocoObl nonyueHus MetauioB. [loHsTre 0 KOoppo3uu MeTamioB, OCHOBHbBIE
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl (CTajb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIIIEHHOCTH.

[lenounslie MeTasuibl: nojoxeHue B [lepuoanyeckoii cucreme xumuueckux anemeHToB Jl. M. MenneneeBa, cTpoeHHe UX aTOMOB, HaX0X/I€HUE B TIPUPOJIE.
duznyeckue U XUMHUUYECKUE CBOMCTBA (Ha mpumepe HATpus U Kanus). OKCHABI U THIPOKCHIBI HaTpus U Kaius. [I[puMeHeHHe IMIeNTOYHBIX METAIOB M HX
COCIMHECHUM.

[IlenouHo3eMenbHbIE METAUIBI MarHUK U Kanblui: nojoxenue B [lepuoandeckoil cucreme xumuueckux siemenToB Jl. M. MenneneeBa, cTpoeHue ux
aTOMOB, HaxoXXJieHHe B mpupojae. PU3NUecKue U XUMUYECKUE CBOIMCTBA MarHWs M Kalblus. BakHeiline coeqMHEHUs KaiablMs (OKCH], TMIPOKCHI, COJIH).
JKécTtkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.



AmomuHuii: nonoxenue B [lepuonnueckon cucreme xumuueckux snmemeHToB . . MenzaeneeBa, ctpoeHrne aroMa, HaX0XKJACHHUE B Ipupoie. Pusnyeckue
Y XUMHUYECKUE CBOMCTBA aTIOMUHUSA. AM(DOTEpHBIE CBOMCTBA OKCHJIA M THAPOKCHIA AITFOMUHUSL.

Keneso: nosnoxenue B Ilepuonnueckoi cucreme xumudeckux snemeHToB . M. MenzeneeBa, ctpoeHne atoma, Hax0KAeHUe B pupoje. Pusndeckue u
XUMUYECKUE CBOMCTBA xene3a. OKcuabl, THApoKcu bl u cou xkenesa (II) u xenesa (I1I), ux cocras, cBOMCTBa U MOJTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ 00pa3lamMy METaJUIOB U CIUIABOB, UX (PM3UYECKUMHU CBOWCTBAMHM, U3YUEHHE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO HCIIOJIb30BaHHE
BUJIEOMATEPUAIIOB), 0COOEHHOCTEH B3aMOICHCTBHS OKCUIA KaJIbLIMs U HATPUs C BOJOW (BO3MOXHO MCIIOIb30BaHUE BUICOMATEPHAIIOB), UCCIIEI0BAHNE CBONCTB
KECTKOM BOJBI, MpoOIiEcca TOPEHMS kKeje3a B KUCIOPoJe (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPUAIOB), IPU3HAKOB MPOTEKAaHUSI KAUECTBEHHBIX PEAKIMM Ha
MOHBI: MarHus, KaJiblivs, alFOMUHNSA, [IMHKa, kerne3a (1) u xxenesa (I11), meau (I1), HabmroeHNE U ONMCaHUE MTPOLIECCOB OKPAIIMBAHUS IUIaMEHN HOHAMU HATpUs,
KaJIUs ¥ KaJblKs (BO3MOKHO MCIIOJIb30BAaHME BUJIEOMATEPUAIIOB), HCCIIEI0BaHNE aM(POTEPHBIX CBOMCTB I'MAPOKCUIA ATFOMUHUS U THAPOKCHIA IMHKA, pelll eHre
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BajkHele MeTamibl U UX COSAUHEHU».

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaibl B IOBCEIHEBHOM KU3HU YesoBeka. be3onacHoe Mcnoabp30BaHNe BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas nmomonis npu
XUMHMUYECKUX 0XKOTax U OTPABICHUSIX.

XuMHYecKoe 3arps3HeHre OKpYKatollel cpeabl (IpeenbHas 10mycTUMas KOHLeHTpanus BemiecTs, ganee - [1JIK). Ponb xumuu B perieHnn 3K010rHueckux
pooeM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUalbl).

Mesrcnpeomemmnnie ceasu

Peannzanus MeXnpenaMeTHbIX CBA3€H NMPU HM3Y4EHUM XUMHM B 9 Kilacce OCYILECTBIIAETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAay4HBIX
MOHATHM, TaK U TIOHATUH, SBJIIOIIUXCS CACTEMHBIMU JUISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOuire ecTecTBEHHO-Hay4Hble MOHSTHSA: HaydHbIM (DakT, runoresa, 3aKOH, TEOPHs, aHAIM3, CUHTE3, Kiaccu(uKalus, NepuoAUYHOCTb, HAOIIO/EHUE,
HKCIEPUMEHT, MOJEITUPOBAHNE, U3MEPEHHE, MOJIETb, SBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUs, MATEpUAJIbI.

®usnka: MaTepus, aroM, MIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIWJ, W30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, NPOBO JHHKH,
IIOJIyIIPOBOIHUKH, JAUNIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEILECTBa, ra3, pacTBOP, paCTBOPUMOCTb, KPUCTAJUIMYECKAS]
peéTka, CIu1aBbl, PU3NYECKUe BETMUUHBI, MHULBI H3MEPEHUs], KOCMUUECKOE IPOCTPAHCTBO, IIAHEThI, 3BE3/bl1, CoHIIE.

buosorus: porocunTes, Ipixanue, Ouocdepa, IKOCUCTEMA, MUHEPATIbHBIE YI00PEHUS, MUKPOJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIIbHbIC BEILIECTBA.

I'eorpadust: atmocgepa, ruapochepa, MUHEpaIbl, TOPHbIE TOPO/IbI, 10JIE3HBIE HCKOTIAeMblI€, TOIJIMBO, BOJIHBIE PECYPCHI.

IInanupyemMsblie pe3yJbTaTbl OCBOCHHS NPOrPaMMBbI 110 XMMHH
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO 00MIero oOpa3oBaHMs IOCTHraloTCcsd B XOJ€ OOy4eHUs XMMHMHM B €AMHCTBE y4yeOHOU U
BOCITUTATEJIbHOM IE€ATENBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMA POCCUMCKUMM COLIMOKYJIBTYPHBIMHU U TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMH, IPUHATBIMU
B 00I11€CTBE NMpaBMWJIaMU 1 HOPMAaMHU TIOBEJICHUS ¥ CITIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHUS, CAMOPAa3BUTHS U COLIMATM3AIMU 00yJaroIuXCsl.

JINYHOCTHBIE PE3yabTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCSI CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH U pacIIUpeHue
OTIbITA JIEATENIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS



[IEHHOCTHOTO OTHOIICHHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY M HAYyYHOMY HACJIEIUIO, TOHUMAHUS 3HAYEHUSI XUMHUECKOW HAyKH B >KU3HU
COBPEMEHHOTO 00IIecTBa, CIIOCOOHOCTH BIIAJIETh TOCTOBEPHON MH(pOpPMAaLKEl 0 NepeAOBbIX TOCTHKEHUAX U OTKPBITUSX MUPOBOM M OTEUECTBEHHO U XMMHH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAaHUSAX 00 yCTpOiicTBE MHpa 1 00IIEeCTBA;

2) TPaKAAHCKOT0 BOCIIUTAHUSI:

MPEJCTAaBICHUS O COLMAIBHBIX HOPMax M MPaBWIaX MEKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
I10JIE3HOM, y4eOHO-UCCIIEIOBATENbCKOM, TBOPUECKOM U IPYrUX BUIAX AEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HON COBMECTHOM NESTENbHOCTH IPU BHIIOJHEHUN
y4eOHBIX, IMO3HABATENBHBIX 33/1a4, BBIMOJHEHHA XUMHUYECKUX OKCIIEPHUMEHTOB, CO3JAaHMM YYEOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHUIO H
B3aMMOTIOMOIITH B IIPOIECCE ITON YIeOHOU AEATEIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEJCHNUE U TIOCTYIIKH CBOUX TOBAPUINEH C TO3UIIUH HPABCTBEHHBIX U
MIPaBOBBIX HOPM € YYETOM OCO3HAHMUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE U XMMHUYECKON PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTAaBIISIOLINE
OCHOBY JUTSI TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUPA, TPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX YEIOBEKa C
MPUPOIAHON CPEAO, O POJIM XUMHUH B TIOZHAHUU ATUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIC MOTUBBI, HAIIPABJICHHBIC HA TIOJTyYeHHE HOBBIX 3HAHHWW 10 XHMHHU, HEOOXOAUMBIE Il 0OBSICHEHHs HAOIIOTaeMbIX TPOIIECCOB U SIBIICHUH,
MO3HABATENbHOM, MH()OPMAIMOHHONW M YWTATEIhCKON KYIBTYpPBI, B TOM YHWCIIE HAaBHIKOB CAMOCTOSITEIFHOH pabOTHI ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATypPOH, TOCTYITHBIMU TEXHUIECKUMHU CPeACTBaMHU HH()OPMAITHOHHBIX TEXHOJIOTHIA,

MHTEpeC K 00y4EHHIO U MO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOO0Opa30BaHMIO, MPOEKTHOW U UCCIIEI0BATENbCKON JIEITEIbHOCTH,
K 0CO3HAaHHOMY BHIOOpY HAIPaBICHHOCTH M YPOBHS OOYUCHHS B JalIbHEHIIIEM;

4) hpopMupOBaAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH >KM3HH, OTBETCTBEHHOT'0 OTHOIIIEHHUS K CBOEMY 37I0POBbIO, YCTAHOBKU Ha 3/I0POBBIN 00pa3 )KU3HH, 0CO3HAHUE MOCIEACTBHUI U HENPUATHE
BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHHsT), HEOOXOTUMOCTH COOJIIOICHUSI TIpaBUJI 0€30MTaCHOCTH MPU OOPAIEHUH C X MMUYECKUMU
BEIIECTBAMU B OBITY M peaIbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpEC K MPaKTUYECKOMY M3yYEHHIO Mpodecchii U Tpyaa pa3iudyHOTO poJia, YBaXKEHHUE K TPYILY U pe3ylbTataM TPYIOBOM JNEsTEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XMMHH, OCO3HAHHBIN BHIOOpP MHIWBUIYATbHOW TPACKTOPHH MPOJIOHKEHUST 00pa30BaHUs C y4ETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMUU, OOIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycrnemHoi npodeccuoHanbHON IeSTeIbHOCTH U Pa3BUTHUS HEO OXOTUMBIX
YMEHH, TOTOBHOCTh aJalITUPOBATHCS B MPOPECCUOHATIBHOMN CPE/IE;

6) 3K0JIOrHYeCKOr0 BOCIUTAHHUSI:

HKOJIOTHYECKHU I1eieco00pa3Hoe OTHOUICHHE K MPUPOJEC KaK UCTOYHHUKY KU3HU Ha 3eMjie, OCHOBE €€ CYIeCTBOBaHMS, IOHUMAHKUE LIEHHOCTH 310 POBOTO U
0e30macHoTo 00pa3a JKU3HH, OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (DM3UUYECKOMY U IICUXUYECKOMY 3/I0POBbIO, 0CO3HAHUE [IEHHOCTHU COOIIOICHUS ITPaBUII
0€301MMacHOTO MOBEICHUS MPU PadOTe C BEIIECTBAMU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HU JIIOJICH;

CMOCOOHOCTH NMPUMEHSATh 3HAHUS, OJTy4aeMble IPU U3yYEHUU XUMMH, JJIs peIIeHHs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIeH MPUPOJHOM Cpesloi, 171 MOBBIIEHUS
YPOBHSI 9KOJIOTUYECKOH KyJIbTYphl, OCO3HAHUS TJI00AJBHOIO XapaKTepa SKOJIOTHYECKUX MpoOJieM M MyTed MX peleHHs] MOCPEJCTBOM METOJO0B XUMHH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIbHON, KOMMYHUKATUBHOW U COIMAIbHON MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI
B cocTtaBe MeTanpeaMeTHBIX pPe3ylbTaTOB BBIACISAIOT 3HAUUMBbIE JUIs (JOPMUPOBAHUS MUPOBO33PEHUsI OOIIEHAYYHbIE TTOHATHS (3aKOH, TEOPHs, TP HIHII,
runoTesa, GaxT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeIMeTax M MO3BOJIAIOT Ha OCHOBE



3HAaHUHM U3 3TUX MPEeIMETOB (POPMUPOBATH MPEACTABICHHE O LIEJIOCTHOM HAydYHOW KapTHHE MUpA, U YHHUBEpCaJbHbIC ydeOHBbIC NEHCTBUA (MIO3HABATEIbHbIC,
KOMMYHHUKATHBHBIE, PETYIATUBHBIC), KOTOPbIE 00eCNeunBalOT (OPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIIBHOMY IIAHMPOBAHUIO M OCYLIECTBICHHIO YUYCOHOM
NESITEIbHOCTH.

Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JelCTBUSA

Ba3oBble 1ornyeckue geficTBus:

YMCHUA HCIIOJIb30BATH HpI/IéMBI JIOTUYCCKOI'0 MBINIJICHHA ITPU OCBOCHHU 3HAHUH: PACKPBIBATE CMBICII XUMHUYCCKUX MOHSITHH (BI)IIICJISITI) HX XapaKTCPHLIC
IMIPpU3HAKH, YCTaHABJIMBATh B3aMOCBA3b C IPYTrUMU HOH?ITI/UIMI/I), HCIIOJIb30BAaTh INIOHATHA OJIA 00BsICHEHUS OTACIBbHBIX (1)8,KTOB u SIBJIGHHfl, BI>I6I/IpaTI) OCHOBAHU
W KpUTCPUU TJIA KJIaCCI/I(i)I/IKaIII/II/I XUMHNYCCKHX BC€IICCTB U XUMHNYCCKUX peaKuMﬁ, YCTaHaBJIMBATDb MIPUYIMHHO-CJICACTBCHHBLIC CBA3U MCKIY 00BEKTaMU HU3Yy4YCHU,
CTPOUTD JIOTUYCCKUEC PACCYKIACHUA (I/IHI[YKTI/IBHBIG, JACAYKTHUBHBIC, 110 aHa.TIOFI/II/I), J€JIaTh BBIBO/JAbI U 3aKJIIFOUYCHU S,

YMCHUEC NPUMCHATHL B MPOLUECCEC NO3HAHUSA TTOHATUA (HpCJIMCTHBIe n MeTaHpeI[MeTHI)IG), CHUMBOJIMYCCKUEC (3HaKOBBIe) MOJCJIN, HCIIOJIB3YEMbIC B XWMHH,
Hp606p330BI)IBaTI) MHUPOKO NPUMEHACMBIC B XUMUW MOACJIBHBIC IPCACTABIICHUSA — XUMHWYECKHUH 3HaK (CI/IMBOJ'I BJICMCHTa), XUMHNYECCKast q)opMyna 1 YpaBHCHUEC
XUMHYECKOU PCaKkuuun — 1pu pCiCHUU y‘-I€6HO-H03HaBaT€J'II)HBIX 3ajaa4, C y‘IéTOM 3TUX MOJCIIbHBIX HpeHCTaBJ'IeHI/II\/’I BBIABJIATD U XapaKTCPU30BaTh CYIIICCTBCHHBIC
IMMPU3HAKN HN3Yy4aCMbIX 00BEKTOB — XUMHYECKUX BEIICCTB U XUMHUUYCCKUX peaKuHﬁ, BBIABIIATH O6HII/IG 3aKOHOMCPHOCTHU, NPUYIHUHHO-CJIICACTBCHHBLIC CBS3U U
IIPOTUBOPEYNS B U3YYAEMBIX IIPOIEcCaX U ABICHUSAX.

Bba3oBble nuccienoBarebckue 1eiCTBUS:

YMCHHUEC UCITOJIB30BATh MMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMECHTA IMO3HAHU A, a4 TAKXKE B KAYECTBE OCHOBBI JIJIA (bOpMI/IpOBaHI/IH TUIIOTE3BI IO IMPOBCPKE
IMPaBHUJIIbHOCTHU BbBICKA3bIBACMBIX CY)I()IGHI/II\/'I;

puoOpeTeHne OmbITa MO IUIAHWPOBAHUIO, OPraHU3allMM M TPOBEIACHHUIO YYEHHMYECKHX SKCIIEPUMEHTOB, YMEHHE HaOII0[aTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIBHO IIPOTHO3MPOBATh €r0 Pe3yabTarT, (OPMYJINPOBATh 000OMIEHNS U BBIBOJBI 110 pe3yibTaTaM MPOBEAEHHOTO OIBbITA, UCCIIEA0BAHUS, COCTABIATh
OTYET O TIPOJICIIAHHON paboTe.

Pa6ora ¢ undopmanmeii:

yYMEHUE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MH(OPMALMIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX MCTOYHHKOB
(HayyHO-TIOMYJIsIpHAsl JINTEpaTypa XUMUYECKOIO COJAEp)KaHUs, CIpPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKU OLEHHBATH MPOTHBOPEUUBYIO U
HEI0CTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHATh PA3JIMYHbIE METOJbl U 3alpOChl MPU NOUCKE U 0TOOpE MHPOPMALUU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOANUMBIX ISl BBINOJHEH U
y4eOHBIX U IIO3HABATENBHBIX 337124 ONPEeIEHHOIO TUIA, IPUOOPETEHUE ONbITa B 00JIACTH MCII0Ib30BaHUS MH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT U,
OBJIQZICHUE KYJIBTYPOH AKTUBHOIO HCIIOJIb30BAaHMs PAa3IMYHBIX IIOMCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpEACTaBICHUs
MHGOpMALUU U WTIOCTPUPOBATh pelllacMble 3a/1a4l HECJIOKHBIMU CXEMaMU, IMarpaMMaMu, ApyruMu popmMamMu rpaduKu U UX KOMOWHALMSIMU;

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATH B Ipoliecce yueOHOM 1 UCCIIe10BaTEeNbCKON AeATEIbHOCTH HH(POPMALIUIO O BIUSHUN IPOMBIIIJICHHOCTH, CEIbCKOIO
X034HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOJAHON Cpe/Ibl.

KoMMmyHnKaTHUBHBIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS:

YMEHHS 3aJjaBaTh BONPOCHI (B X0Je Juanora u (WiIK) AUCKYCCHUH) MO CYIIECTBY 00CYKIaeMoil TeMbl, (hOpMyIMpOBaTh CBOM MPEATI0KEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEUIOKEHHON 3a1a4H;

YMEHHUsI NIPEACTABIATh NOJYYCHHBIE PE3Y/IbTAThl IM03HABATEIBHOMN NEATENBHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTAX; JAEJaTh NPE3ECHTALUIO PE3YIbTATOB
BBITMOJIHEHUS] XUMHUECKOT0 SKCIIEpUMEHTa (J1a00paTOPHOTO OIbITa, Ja00paTOPHOI pabOTHI 1O UCCIIEOBAHNIO CBOUCTB BEIIECTB, y4EOHOTO MTPOEKTA);



yMeHUsl y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IMO3HABATEIBHOM M MCCIIEAOBATEIBCKON NESITEIBLHOCTH MPH PEIICHUH BO3HUKAIOIIUX
npo0sieM Ha OCHOBE y4éTa OOMIMX MHTEPECOB M COIVIACOBAHUS MO3UIMH (00CYXaeHHs, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD», KOOPAWHAIMS COBMECTHBIX
NEeWCTBUH, OTpe/IeIeHne KPUTEPUEB TI0 OLIEHKE Ka4eCTBa BBHIIIOJHEHHOW padOThI U APYTHE).

PeryasitTuBHbIe YHHBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSATEIIFHO ONPEACTATh LEIH JEITeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATH M MPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO
JeATeIbHOCTD, BHIOMpaTh Hanboee F3PeKTUBHBIE CIIOCOOBI pelIeHHs YIeOHBIX M MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHO COCTABIISATh WIM KOPPEKTUPOBATH
MIPEVIOKEHHBIM aJITOPUTM JIEHCTBUI MPH BHINOJHEHUM 33JaHUI ¢ Y4ETOM MOJIY4YEHMs] HOBBIX 3HAHUI 00 M3ydyaeMbIX OOBEKTaX — BELIECTBaX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOIO PE3Yy/IbTaTa 3asiBJICHHON 11€J11, YMEHHUE UCII0JIb30BATh U AHAJIM3UPOBATH KOHTEKCTHI, PeJlaraéMble B YCIIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pPE3yNbTaTOB MO OCBOEHMIO O0S3aTENBHOTO COJIEp’KaHUs, YCTAaHOBJIEHHOIO JaHHOW ¢enepaibHON pabodeil mporpammon,
BBIJICIISIIOT: OCBOCHHbIE OOYYalOIIMMUCS Hay4Hbl€ 3HAaHUS, YMEHHS U CIOCOOBI JIEHCTBUM, crneuuduyeckue aias NmpeaMeTHoM olmactu «XuMHs», BUIbI
NeSITEIbHOCTH T10 MOJTY4YEHHUIO HOBOTO 3HaHUs, €r0 HHTEPIPETAIH, TPEO0OPa30BaHNIO U TPUMEHEHHUIO B PA3IMUHBIX YIEOHBIX U HOBBIX CUTYyallUsIX.

K xonIty o0y4uenus B 8 kjiacce npeaMeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh CHOPMHUPOBAHHOCTD Y O0yUYaOIIUXCSl YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH AJIEMEHT, IPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJIHOpPOIHAS
Y HEOJJTHOPO IHAs ), BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi A0JIS1 XUMHUUYECKOTO
JJIEMEHTAa B COEIMHEHUU, MOJSIPHBI 00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATEIbHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peaxius,
KJIacCU(UKAIUS PEaKIHii: peakliy COeIMHEHUs], PEaKLIUU Pa3I0KEeHHS, peakluu 3aMeIIeHHs], peaKIMi 0OMeHa, 9K30- U 3HJ0TEPMHUUECKHUE PEaKIiH, TeIJI0BON
s deKT peakiuu, Sapo aToMa, AIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTallb, painyc aToMa, XMMHYECKasi CBsI3b, MOJISIpHAsi M HETOJIsIpHAsl KOBAaJICHTHAs CBSI3b,
WOHHAs CBSI3b, MOH, KATUOH, AHUOH, PACTBOP, MaccoBas J10JIs BElleCTBa (IIPOLIEHTHAs! KOHIIEHTPAlMs) B pacTBOPE;

WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XMMHYECKUX IIOHATUN U IPUMEHATH 3TH NOHITHS IIPU ONTMCAHUH BEIIECTB U UX NIPEBPALICHUM;

UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUS ()OPMYIJI BEIIECTB U YPAaBHEHUH XUMUYECKUX PEaKIIHii;

OIpeNeNATh BAJIEHTHOCTb aTOMOB 3J€MEHTOB B OMHApHBIX COEAMHEHMSX, CTEICHb OKHCIIEHHS JIEMEHTOB B OMHApHBIX COEIMHEHMSX, NMPUHAICKHOCTb
BELIECTB K OIpe/IeIEHHOMY KJIacCy COeIMHEHUH 1o (hopMysiaM, BUJ] XMMUUYECKOMN CBSI3U (KOBAJIEHTHAs U MOHHAs) B HEOPraHUUYECKUX COECANHEHUSX;

packpbiBath cMbica llepnoanueckoro 3akona [I. M. MenpeneeBa: neMOHCTpUpPOBaTh NMOHUMAHHUE IMEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB XMMMYECKUX
JIEMEHTOB OT UX I10JI0’KeHUs B [Ieproauueckoli cucreme, 3aKOHOB COXPAaHEHUS MACChl BELIECTB, IOCTOSIHCTBA COCTAaBA, aTOMHO -MOJIEKYJIIPHOTO YYEHMSI, 3aKOHA
ABorapo;

ONKCBIBATH U XapaKTepu3oBaTh TabauuHyro Gopmy llepnoanyeckoil cMCTeMbl XMMMUYECKMX JIEMEHTOB: pa3iMyaTh MOHATHUS «JaBHas nojarpynna (A-
rpynna)» U «mobounas noarpymnmna (b-rpynmna)», mansie u 00sblLIME NEPUOJIbI, COOTHOCUTh 0003HAUEHMs, KOTOpble nuMeroTcsa B Tabuuue «llepuoanueckas
cucreMa XUMHU4eckux semMeHToB J1. 1. MenneneeBay ¢ 4ncioBbIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMUYECKHUX JIEMEHTOB (COCTaB U 3apsij sapa, oo1ee
YHCIIO0 IEKTPOHOB U PACHpeIeCHNe UX M0 3IEKTPOHHBIM CII05M);

KJIaccu(UIMPOBATh XMMUUYECKHE 3IEMEHThI, HEOPIraHWYECKHE BEIIECTBA, XMMUUYECKHE PeakIMU (II0 YHUCIIY M COCTABY YYaCTBYIOLIUX B PEaKIMH BEIIECTB, 110
TEII0BOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbBIX KJIaCCOB, HOATBEPIK/1asi OMIMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINIA;

IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX KAauECTBEHHOTO COCTaBa, BO3MOJKHOCTH INPOTEKAaHUs XMMHYECKHX IPEBPALICHUM B Pa3IMYHBIX
YCIIOBUSX;



BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJII0 XUMUYECKOTO JIEMEHTa 1Mo (opMylie COSAUHEHHS, MacCOBYIO
JI0JIIO BELIECTBA B PaCTBOPE, IPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN pPEaKINH;

MPUMEHSTH OCHOBHBIE OTICPAIIH MBICITMTEIBHOM AEATEIIbHOCTH — aHAJIU3 M CUHTE3, CPaBHEHHE, 0000IIeHNe, CUCTEMAaTU3aIUIO, KJIacCU(UKAIUIO, BBISIBICHUE
PUYMHHO-CIICICTBEHHBIX CBS3€H — JUIS M3Y4EHHUs CBOMCTB BEIIECTB M XMMHUYECKHUX DPEAKIUH, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HaOI0JCHNE,
U3MEpEeHue, MOJCIMPOBAHUE, SKCIIEPUMEHT (PEalIbHbIM U MBICICHHBIN);

CJIeZIOBATh MPABHIIaM TIOJIb30BaHUS XUMHUECKOHW MOCYI0H U JTab0paTOpHBIM 000PYZAOBaHUEM, a TAKXKE MPaBUIIaM OOpAIIEHHUs C BEIIECTBAMH B COO TBETCTBUHU
C MHCTPYKIHMSIMH IO BBITIOJIHEHUIO JTA0OPATOPHBIX XMMHYECKHX OIBITOB 1O TOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C OMpPENEIEHHON MacCOBOW J0JIed pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U IPOBOJUTH XUMHUYECKHE AKCIEPUMEHTHI I10
pacrno3HaBaHHUIO PacTBOPOB ILIE€I0YEH U KUCIIOT C MOMOUIbIO0 MHAUKATOPOB (JIaKMYC, peHO(TaNenH, METUJIOPAHK U IPyTue).

K koniry o0y4enust B 9-10 ki1accax nmpeMeTHbIC pe3yiIbTaThl Ha 0@30BOM YPOBHE JOJDKHBI OTPAXKATh CPOPMUPOBAHHOCTD y 00YJAFOIIUXCST YMEHHH:

PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHATUI: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO,
BAJICHTHOCTb, JIEKTPOOTPUILIATEIBLHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas peaKkius, XUMUYECKasi CBsI3b, TEIUIOBOM 3(PPEKT peakiyu, MOJIb, MOJSIPHBIN 00bEM,
pPacTBOp, AEKTPOJIUTHI, HEITEKTPOIUTHI, AIEKTPOIUTHYECKAsH TUCCOIMALIMS, peaKlIni HIOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECUE, 00OpaTUMBbIE U
HeoOpaTHMble pEaKlUu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, OKHUCINUTEIb, BOCCTAHOBUTENb, OKHUCIEHHME M BOCCTAHOBJIEHHE, AaJlJIOTPOIUS,
am(bOTepHOCTb, XUMHUYECKasl CBA3b (KOBaJIEHTHAs, HOHHASI, METAJUIMUYECKas), KpUCTAIIMYECKas peléTKa, KOppo3us METaIoB, CIUIaBbl, CKOPOCTh XUMHUECKOM
peakuuu, npeaensbHo qonycruMas konuenTpanus 11K BemecTsa;

WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XMMHUECKUX MOHATUN U MPUMEHATH 3TH MOHATHS MPU ONMKUCAHUH BEIIECTB U UX MPEBPAILCHHI;

HCII0JIb30BAaTh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBIEHUS (POPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIHIA;

ONPENENATh BAJICHTHOCTh U CTENEHb OKMCIICHHS] XUMHUUYECKHUX DJIEMEHTOB B COCIMHEHUSIX Pa3JIMYHOIO COCTaBa, NIPUHAIEKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy coeIMHEHU mo ¢opmysnaMm, BUA XUMHUYECKON CBSI3M (KOBAJIEHTHAs, MOHHAs, META/NIMYEeCKas) B HEOPraHMYECKUX COCAMHEHUSX, 3apsA] HMOHa IO
XUMHUYECKOH (opMyIie, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPraHUUECKUX COCTUHEHHH, TUIl KPUCTANINYe CKON PeIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuonnyeckoro 3akona JI. M. MenneneeBa u JeMOHCTPUPOBATh €0 OHUMaHUE: OMKCHIBATh U XapaKTepU30BaTh TaOIUYHYIO (HOopMy
[leproguueckoil cUCTEMbl XUMUYECKHX AJIEMEHTOB: pa3iuyaTh MOHATUSA «TjaBHas noarpymma (A-rpynmna)» u «mnobounas noarpynna (b-rpymma)», Manbie u
00JIbIIIME IEPUOIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPBIE UMEIOTCS B IEPUOIUYECKO TaOIHIIe, C YNCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMO B XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apAll sAapa, oOlIee YUCIo MEKTPOHOB U PACIIPEICTICHUE UX 110 AIEKTPOHHBIM CI0SIM), OOBSCHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOWCTB 3JIEMEHTOB U UX COCAMHEHUH B IIpeiejax MaJIbIX IEPUOJOB U IIaBHBIX MOATPYIII C YIETOM CTPOECHUS UX aTOMOB;

KJIaCCU(UIIMPOBATH XMMHUECKHE AIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUUECKHE peakIMH (110 YUCITY U COCTaBy YYacTBYIOIIUX B PEAKIIMH BEILIECTB, IO
TerIoBoMy 3G (}eKTy, M0 U3MEHEHHUIO CTENEHEeH OKUCICHHSI XUMUYECKHUX 2JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME M CHEU(PHUECKHe XUMUYECKHUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOJTBEPKIas OMHCAHUE MPUMEpPaMU
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUI;

COCTaBIISATh YPaBHEHHS DJCKTPOJIUTUYECKON MUCCOLMAIUU KUCIOT, IIEJI0OUYel U COJIel, MOJHbIe U COKpall€HHbIE YpaBHEHHUS peakiii MOHHOro oOMeHa,
YPaBHEHUS PEAKIIMI, TOATBEPKAAIOIINX CYIIECTBOBAHNE N'EHETUYECKON CBSI3U MEXK/y BELIECTBAMH PA3JINYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO OallaHCa ITUX peaKIHii;

IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS, BO3MOKHOCTH ITPOTEKAHNS XUMUYECKUX NIPEBPALLICHUN B Pa3JIUYHBIX YCIOBUIX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJII0 XUMUYECKOTO 3JI€MEHTa 1Mo (opMylie COeANHEHHs], MacC OBYIO
JI0JIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUYETHI I10 YPABHEHUIO XUMUYECKON PEaKIUy;



coOIIIOIaTh MpaBHJIa MOJIH30BAHUS XUMUYECKOH MOCYI0H 1 1ab0paTOPHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUiIa 0OpaIlleHHs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIIOJHEHHIO TA00PATOPHBIX XUMHUUECKUX OTIBITOB TI0 TIOJTYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAaKa U YrIIEKUCIIOT O Ta3a);

IIPOBOJUTH PEaKLUH, IOATBEPKIAIOIINE KaueCTBEHHBIN COCTAB Pa3IMYHbIX BELIECTB: PACIIO3HABATH ONBITHBIM IIYTEM XJIOpUA -, OpOMMI-, HOAU -, KapOOHAT-
, ocdar-, cunmukat-, cynbdar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHUS M HOHBI M3yYEHHBIX METAJNIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUIECKUX
BEIIIECTB;

[IPUMEHSITh OCHOBHBIE OIEpallMd MBICIUTEIbHON JEATENbHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, 00OOLIEHUE, CUCTEMATU3ALMIO0, BbISIBICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€M — ISl U3YyYEHMs] CBOMCTB BEIIECTB U XMMUYECKUX PEAKIMM, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAOJIOJIEHUE, U3MEPEHUE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (pEeaJIbHbIN U MBICICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

8 knace
Ne HanMeHoBaHUe pa3/iesioB U TeM KosmmyecTBO 4acoB JdneKkTpoHHbIe (LUdpoBbIe) 06pa3oBaTebHbIE
n/m porpaMMel Bcero || Koutposbhbie | IlpakTuyeckue pecypeel
paboThI paboThI

‘Pasaeﬂ 1. [lepBoHavya/bHbIe XUMHUYECKHE IOHATUSA

1.1 | Xumusa — BaxkHas 06J1acTh 5 2 bu6sauoTteka IJOK https://m.edsoo.ru/7f41837c
eCTeCTBO3HAHMS U IPAKTHYECKOH
JleATe/IbHOCTH YeJIOBeKa

‘1.2 HBeLueCTBa Y XUMHUYeCcKHe peaKLiuU H 15 || 1 || ||BI/I6JII/IOTeKa 110K https://m.edsoo.ru/7f41837c ‘

‘I/ITOI‘O 10 paszeny H 20 || ‘

‘Pas,qeﬂ 2. BaxxkHeH1IMe npeacTaBUTE/IM HEOPraHU4YeCKMUuXxX BEelleCTB I

2.1 |Bo3ayx. Kuciopog. [TousTue 06 6 bu6aunoreka IJOK https://m.edsoo.ru/7f41837c
OKCHUJAxX

2.2 |Bomopo. [loHsITHE 0 KHCJIOTaX U 8 1 bu6aunoreka IJOK https://m.edsoo.ru/7f41837c
COJIAX

2.3 |Boaa. PacTBopbl. [ToHsTHE 06 5 1 1 Bu6sauoTteka LIOK https://m.edsoo.ru/7f41837c
OCHOBaHMSX

2.4 ||OcHOBHbIE KJ1aCChl HEOPTraHUYECKUX 11 1 1 Bubsnoreka LIOK https://m.edsoo.ru/7f41837c
coeMHEHU U

WTtoro no paszeny H 30 ||

Paszpaen 3. [lepuogudyeckuii 3akoH M [lepuoaudeckasi cucTeMa XUMH4YeCKUX 3/ieMeHTOB /I. U. MeHngesieeBa. CTpoeHre aTOMOB.

XuMu4yeckas cBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE PEAKIMH
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Ne HaumMeHOBaHUe pa3/iesioB U TeM KosinuecTBOo yacoB JsekTpoHHbIe (U dpOBbIe) 06pa3oBaTebHbIE
n/m pOrpaMMbl Bcero | KoutposbHbie | IlpakTuveckue pecypchl
paboThI paboThI
3.1 ([lepuouyuecKrii 3aKOH U 7 bu6aunoTeka [JOK https://m.edsoo.ru/7f41837c
[lepruoanyeckasa cucrema
XAMHUYECKUX 3JieMeHTOB /I. Y.
MengeneeBa. CTpoeHue aToMa
3.2 |[XuMuyeckasa cBsA3b. OKUCIUTEBHO- 8 1 bubanoreka IJOK https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHbIE PEAKIINHU
‘I/ITOI‘O 10 pasjesny H 15 H || HBI/I6JII/IOTEK3 IIOK https://m.edsoo.ru/7f41837c
‘Pe3epBHoe BpeMs H 3 H || HBI/I6JII/IOTEK3 LIOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOTPAMME
9-10 kaace
Ne | HaumeHoBaHHUe pa3/leJIOB U TeM KosinuecTBO yacoB JsiekTpoHHbIE (1M dpOoBbIe) 06pa3oBaTENbHbIE
n/m MporpaMMel Bcero |[KonTpoubHble| [IpakTUdeckue Pecypcel
paboThl paboThl
‘Pas,aejl 1. BeuecTBO M XMMHU4YeCKH e peaKu
1.1 |[ToBTOpEHME U yTAy6IeHE 3HAHU T 5 1 Bbu6auoTeka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/iesIoB Kypca 8 Kjacca
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH 4 bu6auoTeka LIOK https://m.edsoo.ru/7f41a636
XUMHYECKUX peaKIhi
1.3 ||9s1eKTpoIUTHYECKAs IUCCOLMAIUS. 8 1 1 bu6saunoTteka IJOK https://m.edsoo.ru/7f41a636
XUMHYeCKHe peaKI[Mu B pacTBoOpax
‘I/ITOI‘O 0 pasjeny H 17 ||
‘Paanen 2. HemeTas/1bl M1 UX COeAUHEHUSA
2.1 ||061as xapaKTepUCTHKa 4 1 Bu6sauoTteka LIOK https://m.edsoo.ru/7f41a636

XUMHYeCKUX 3sieMeHToB VIIA-
rpynnsl. ['ajoreHsl
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Ne HanMeHoBaHUe pa3/esioB U TeM

KoJsinuecTBO 4acos

JsekTpoHHbIe (UdpOBbIe) 06pa30BaTebHbIE

n/m pOrpaMMbl Bcero |[KoutposibHble|| [IpakTUyeckue pecypchl
paboThI paboThI

2.2 ||O6uias XxapaKTepUCTHUKA 6 Bbu6sanoTteka LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUX 371eMeHTOB VIA-
rpynnsl. Cepa v eé coeJUHEHUA

2.3 ||O6uias XxapaKTeprUCTHUKA 7 1 Bbu6sanoTteka LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUX 3/1eMeHTOB VA-rpynmnsl.
A3oT, docdop u ux coeJuHEHUS

2.4 ||O6uias XxapaKTepUCTHUKA 8 1 2 bu6sanoTteka LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUX 3/1eMeHTOB [VA-
TPYIIbL YT/IEpoJ, KpeMHUU U UX
COeIMHEHUS

‘I/ITOI‘O 110 pasjey H 25 H

‘Pas,aeﬂ 3. MeTaJ/l/Ibl 1 MX COEJUHEHUS]

‘3.1 HO6LLme CBOMCTBa METaJIJIOB H 4 H || HBI/I6JII/IOTeKa [JOK https://m.edsoo.ru/7f41a636

3.2 | BaxkHeli11Me MeTalJbl U UX 16 1 2 Bu6sauoTteka LIOK https://m.edsoo.ru/7f41a636
coeIMHEeHUs

‘I/ITOI‘O 110 pasjeny H 20 H

‘Pas,qeﬂ 4. XMUA M OKpYy>Kawiuasa cpeja

4.1 |BemecTBa U MaTepHasibl B })KU3HU 3 bu6aunoreka [JOK https://m.edsoo.ru/7f41a636
yeJsioBeKa

‘I/ITOI‘O 10 pasjeny H H

‘PesepBHoe BpeMs H || || “BI/I6JII/IOTeKa [1OK https://m.edsoo.ru/7f41a636

68 4 7

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME



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

		2024-01-10T15:03:20+0300
	Маринушкина Ирина Петровна




