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IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUHM Ha YPOBHE OCHOBHOTO 0OIIET0 00pa30BaHUsl COCTABJICHA HA OCHOBE TPEOOBaHUN
K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 0Opa30BaTeNbHONW NPOTrpaMMbl OCHOBHOTO 0O0mIero ooOpa3oBaHus,
npencrasieHHbix B @PI'OC OO0, a takxke Ha ocHOBe (enepanbHON pabodeil mporpaMMbl BOCIIMTAHHS U C
yu€TOM KOHLIENIMM TPENoAaBaHus Y4eOHOTo mpeamera «XHMHS» B 00pa3oBaTEIbHBIX OpraHU3aIMAX
Poccuiickoit ®eneparnumn.

[Iporpamma mo xuMuM MA€T TpPEACTaBICHUE O IIENAX, OOWmIeH cTpaTerun OOy4eHUs, BOCIMTAHUS M
pa3BUTHs OOY4aIOLIUMXCSl CPEACTBAMM YUE€OHOro MpeAMETa, YCTAaHABIMBAET 0053aTelbHOE IPEIMETHOE
coJiep’KaHue, MPeIyCMaTpUBAET paclpe/ielieHue ero 1o KjaccaMm M CTPYKTYpUPOBAHME IO pa3zieiaM U TeMaMm
IIPOrpaMMbl [0 XHMMH, OIpPENENsieT KOJIWYECTBEHHbIE M KAaYECTBEHHbIE XAPAKTEPUCTUKH COACPIKAHUSA,
PEKOMEHAYEMYIO TIOCIEA0BATEIBHOCTh U3YUYEHUS XUMUU C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKH y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEN 00Yy4aroluXcsl, ONpeaesieT BOZMOXKHOCTH
npeaMeTa s peaau3alnuu TpeOoBaHHM K pe3yapTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHus, a Takke TpeOOBaHUN K pe3yibTaTaM OOy4eHHsS XHMHUU Ha YpOBHE
Lenel M3ydyeHus IMpeaMeTa M OCHOBHBIX BMJIOB yueOHO-TIO3HABATEIBHOM JESATENILHOCTH O0Oydarolerocs o
OCBOEHHIO Y4E€OHOTO CO/IEP KAHMUSL.

3HaHME XHUMHUU CIYKUT OCHOBOW s (QOpMHpPOBAHUS MHPOBO33PEHUS OOYYarolerocsi, €ro
MPE/ICTaBICHU O MaTepuaIbHOM €IMHCTBE MHpa, BAXKHYIO pOJIb WrpaloT (opMHUpyeMble XHUMHEH
MIPEJICTaBJICHHUS] O B3aUMOIIPEBPAILLIEHUSX YHEPIHMU U 00 SBOJIIOLMM BEIIECTB B MPUPOJIE, O MYTAX PELICHUS
I00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHsI YEJIOBEUECTBA — CBHIPbEBOW, YHEPIETHYECKOW, MHUINEBOU M
9KOJIOTMYECKOM 06e30MacHOCTH, TPOoOIeM 3IpaBOOXPAHEHHUS.

N3ydenne xumuu:

CHOCOOCTBYET peanu3aliiii BO3MOKHOCTEH JUIsl caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYphl JIMYHOCTH,
e€ obmiel u QyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIILICHUS U TBOPUYECKUX CHOCOOHOCTEH 00ydaromuxcsi, HaBHIKOB MX
CaMOCTOSITENIbHOM ~ y4eOHOUl ~ JeATeIbHOCTH, OKCIEPUMEHTAIBHBIX W  HCCIEJOBATeNbCKUX  YMEHUH,
HE0OXO0IMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCUOHATILHOM NesITeIbHOCTH;

3HAKOMHUT CO CHEUM(PHUKON HAy4yHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsiJa Ha
€IMHCTBO MPUPOJBI M YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOM
IrPaMOTHOCTH O0yYarOIINXCS;

croco6cTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM 3HAHUSM, K
MIPHUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOrHYeCKOe 00pa3oBaHKue 00 yJaromuxcsl.

JlanHble HampaBieHHss B OOy4e€HUM XUMHUHU OO0ECIEeYMBAIOTCS CHEHU(PHUKON colepkaHus y4eOHOro
npeaMeTa, KOTOPBIN SBJSETCS MeJarornyecky aJanTUPOBAHHBIM OTpakKeHHeM 0a30BOM HAyKH XMMHH Ha
OTpEIECIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHusi OpUEHTUPOBAH HA OCBOCHHUE 00YJaIOIIUMUCS
CUCTEMbI MEPBOHAYAJIBHBIX IOHATUA XUMHUH, OCHOB HEOPraHMYECKOM XUMHUHU U HEKOTOPBIX OTACIbHBIX
3HAQYUMBbIX TOHITHI OPraHUYECKON XUMUU.

CtpykTypa coaepkaHusl IPOrpaMMbl 10 XMMUU CPOPMHPOBAHA HA OCHOBE CHCTEMHOIO HOJXoJa K eé
nzydyeHnto. CopaepkaHHWe CKJIAIbIBACTCA M3 CUCTEMBI INOHATHI O XMMHUYECKOM DJJIEMEHTE U BEUIECTBE U
CHCTEMBbI MOHATUH O XUMHUYecKoW peakuuu. O0e 3TH CHCTEMbl CTPYKTYpPHO OPraHM30BaHBI 1O MPUHIMITY
IIOCJIEJOBATEIBLHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKHUX NPEICTABICHNUN PA3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHH;

— YYEHHSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPECTaBIECHUH 00 MEKTPOITUTUYECKOI TUCCOIMALIMHU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMaTPUBAKOTCS HA OCHOBE AMIMPUYECKH TMOJIYYEHHBIX UM OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K JAPYrOMY, BBINOJNHAA (DYHKUIUU OOBSICHEHUS U



IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEM MPAKTUYECKOTO IPUMEHEHHUsS U IOJIydyeHUs
M3Yy4aeMbIX BELIECTB.

OcBoeHue MporpamMmmbl 10 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO TIPEACTABICHUS O XUMUYECKON COCTaBIISAA-
IOILEH HAYYHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM IIPUPOBI, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY
3HAHUIO U METOJIaM TI03HaHMs B HayKe. M3yueHue XuMuu IpoucxouT ¢ IpUBJICUEHUEM 3HAHUN U3 paHee
M3YYEHHBIX yU4eOHBbIX peaMeToB: «OKpyxaromuii Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Kjiacc.

[Ipu m3yyeHHH XMMUHU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOW HAYKH KakK OONacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTHUUYECKON AEATEIbHOCTH YEJIOBEKa U KAaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphl. 3a1a4a y4eOHOTO IIpeIMeTa COCTOUT B POPMUPOBAHUHU CUCTEMbl XUMUYECKUX 3HAHUN —
BOKHEUIINX (PaKTOB, TMOHATHI, 3aKOHOB U TEOPETUYECKUX I[OJIOKEHUH, JOCTYNHBIX 00001eHni
MHPOBO33PEHYECKOT0 XapakTepa, f3blka HayKd, B MPHOOIIEHMHM K HayyHbIM METOJIaM II03HAaHUS IpU
M3YYCHHH BEIIECTB M XMUMUYECKHUX peakiuii, B (GOpMUPOBAHMM W Pa3BUTHH TO3HABATEIBHBIX YMEHHU U HUX
MPUMEHEHUH B Y4eOHO-TIO3HABAaTENbHOW M Y4eOHO-HCCIIEOBATEIbCKON NEATENbHOCTH, OCBOCHUM IpaBUII
0e30macHOTO OOpaIeHus ¢ BEIIECTBAMHU B MIOBCETHEBHOM KU3HH.

[Ipy u3yyeHMH XMMHMM Ha yYpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Ba)KHOE 3HAu€HUE MpUOOpenu
TaKHe LU, KaK:

— (dopmMupoBaHUE HWHTEUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOATEIbHOMY TPUHATHIO pEUICHHUH, CMOCOOHOM ananTupoBaThCs K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HampaBJIE€HHOCTh OOy4YeHMs] Ha CHCTEMAaTHYecKOoe MPUOOIIEHNEe 00YyJarolUXCsi K CaMOCTOSTEIbHOM
MO3HABATEIbHON JESITEbHOCTH, HAayYHBIM METOJAaM IO3HAHUS, (POPMHUPYIOIIUM MOTHBAILMI0 U pa3BUTHE
CITOCOOHOCTEH K XUMUH;

— obecrnieyeHre yCIOBUM, CIIOCOOCTBYIOMMUX MPUOOPETEHHIO 00YJAIONIUMHUCS OTBITa PAa3HOOOpa3HOU
NEATeNbHOCTH, MO3HAaHWsS M CaMOIIO3HAHHUS, KIHOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLMH), HMMEIOIIHUX
YHHMBEPCAJIbHOE 3HAYEHUE NI PA3JINYHBIX BUJIOB IEATEIbHOCTH;

— (dopmupoBanre 00mIeH (PYHKIIMOHATHPHOW W E€CTECTBEHHO-HAy4YHOW T'PAMOTHOCTH, B TOM 4YHCIIE
YMEHUH OOBSCHATH U OLIEHUBATh SBJICHUS OKPYKAIOLIEr0 MUpaA, UCIOJIb3Yysl 3HAHUS U OIIBIT, IOJy4YEHHBIE IIPU
W3YyYEHUH XMUMHUHU, IPUMEHSTh UX NP PEIICHUH TPo0JIeM B MOBCETHEBHOM KU3HU U TPYJOBOM JEATEIbHOCTH;

— (hopmupoBanue y 00y4yaromuxcs I'YMAaHUCTHUECKUX OTHOLUICHUH, TOHUMaHMsI LIEHHOCTH XUMUYECKUX
3HaHUH Ui BbIPAOOTKU SKOJIOTMYECKU 11eJ1ecO00pa3HOro MOBEAEHUS B ObITY M TPYAOBOM IEATENbHOCTH B
LEJISIX COXPAHEHUs CBOETO 310POBbs U OKPYKAIOIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBALUHU K OOY4EHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIUTAHUIO HA OCHOBE
YCBOEHUS 0OLIEUYEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOGMIIS U HAIIPABICHHOCTH
JanbHeHero ooyueHus.

OO11ee yncia0 4acoB, OTBEACHHBIX Ul M3y4EHHs] XMMHM Ha YpOBHE OCHOBHOI'O 00IIero oopa3zoBaHus,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).



COILEPXKXAHUE OBYYEHUSA
8 KUIIACC IlepBoHauyajibHbIe XUMHYECKHE MOHATHS
[Ipenmer xumun. Ponp XuMHM B KU3HM 4YeJOBeKa. XHMHUA B CHCTEME HayK. Tela M BEIIECTBA.
®dusnyueckue CBOMCTBA BEHIECTB. ArperaTrHoe cocTtosiHue BemiecTB. [loHsTHe 0 MeTojgax IO3HAHUS B
xumud. YucTeie BemecTBa u cMecu. CriocoObl pa3/ieieHust CMECEH.

ATOMBI M MOJIEKYJbl. XUMHYECKUE 3JeMEHTbl. CHUMBOJBI XUMHUYECKUX 3JIeMEeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas ¢Gopmysa. BajleHTHOCTh aTOMOB XHMHUYECKHX D3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
coctaBa BemiecTB. OTHOcUTENbHAsA aTOMHas Macca. OTHOCUTENbHAs MOJEKYIsipHas Macca. MaccoBas
JI0JISI XUAMUYECKOTO JIEMEHTA B COCIMHECHHH.

KomnuectBo BemecrBa. Monb. Moiisipaas macca. B3auMOCBS3b KOJHMYECTBA, MAcChl M 4HUCIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacd€Tel o hopMysiaM XUMHYECKUX COCTMHCHHIM.

dusnueckue U XUMUYECKUE SBJICHUS. XUMUUYECKasl peakius U e€ Mpu3HAKU. 3aKOH COXPaHECHHS
Macchbl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccupukauss XUMHYECKHUX peakiuil (COeTuHEHUs,
pasnoKeHus1, 3aMeleHUs, 0OMEHa).

Xumuueckuii IKcnepumeHnm: 3HAKOMCTBO C XUMUYECKOM TOCY/IOH, MTpaBUiaMu paboThI B
nabopatopuu U MpuéMaMu 00paleHus ¢ JabopaTOpHBIM 000PYAOBaHUEM, U3YUCHHUE U OTIHUCAHUE
(bMBUYECKUX CBOMCTB 00pa3IloB HEOPTaHMYECKUX BEIECTB, HAOMOeHIE (HU3NIECKUX (TIJIaBJIEHNE BOCKA,
TastHUE JIbJIa, PACTHPAHUE caxapa B CTYNKE, KUTIEHUE U KOHCHCAITUS BObI) U XUMHYECKUX (TOPEHUE
CBEYH, MPOKAITMBAHUE METHOU MPOBOJIOKU, B3aUMO/ICUCTBUE MEJIa C KUCIIOTOW) SIBJICHHH, HAOIIOCHUE U
OTIMCaHUE TTPU3HAKOB MPOTEKAHUS XUMUUYECKUX PEAKIUi (pa3ioKeHne caxapa, B3auMoOICHCTBUE CEPHOU
KHCJIOTBI C XJIOpUJIOM Oapusi, pa3ioxenue ruapokcuaa meau (1) mpu narpesanuu, B3auMoeiicTBHe
xene3a ¢ pactBopoM cosit Meau (1), m3ydenne crmocoOoB pa3aeneHrs CMECeid: ¢ MOMOTIIbI0 MarHUTa,
¢bunbTpoBaHUE, BEIIApUBAHUE, AUCTUIUIALNSA, XpoMaTorpadusi, NpoBeACHNE OUYNCTKY TOBApPEHHOU COJIH,
HaOJI0/IEHNE U ONTUCaHKE Pe3yabTaTOB MPOBEACHUS OTBITA, MILTIOCTPUPYIOLIETO 3aKOH COXpaHEHUs
MaccChl, CO3JJaHUE MOJIEICH MOJIEKYI (IIapOCTEPIKHEBHIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razon. CocraB Bozayxa. Kucinopoa — anemeHT u npocrtoe BemniectBo. Haxoxnenue
KHCTIOpO/ia B pUpoJie, GU3NYecKue U XuMU4eckre cBoiictBa (peakiuu ropenust). Oxcunsl. [lpumenenue
kuciaopoaa. CrocoObl NOJMydeHHUS KHUCIOpojAa B JIa0OpaTOpUM W MPOMBIILIEHHOCTH. Kpyrosopot
KHcaopoaa B pupoae. O30H — aioTponHas MoAU(UKALINS KUCIOPOa.

TemoBoit  »dpdekT XUMUYECKOW  peakuuu, TEPMOXUMHUYECKHE  YpaBHEHHSA, D5K30- U
SHIOTEPMHUUYECKHE peakUHH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE BO31yXa, YCUICHUE MapHUKOBOTO
saddekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocTtoe BemiecTBO. HaxoxaeHue Bojopona B mpupoje, (pusnueckue u
XUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI oaydeHus. KucmoTsl u comnu.

MoutsipHblii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

®dusnueckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HacklieHHbIE 1 HEHACBIIICHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jig BelllecTBa B pPAacTBOpE. XUMHUYECKUE
cBoiicTtBa BoJbl. OcHOBaHus. Posb pacTBOpPOB B IpHUpOAE M B KHU3HM 4yenoBeka. KpyroBopoT BOIbl B
npupojie. 3arpsi3HeHHe MPUPOIHBIX BOJ. OXpaHa U OUYUCTKA IPUPOAHBIX BOJ.

Knaccudukamuss  Heopranmdeckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHIOB:
coneoOpa3ymomniue (OCHOBHBIE, KHUCIOTHBIE, am(oTepHble) U HecosieoOpasyromue. HomeHknarypa
OoKcUJI0B. DU3NUECKUe U XUMUYECKHE CBOMCTBA OKCHAOB. [lomydeHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMiA: METOYM U HEpaCTBOPUMBIE OCHOBaHMA. HomeHkmaTypa
ocHOBaHUM. DU3nUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre 0CHOBaHUM.

Kucnotel. Knaccudukarus kucnot. Homenknarypa kuciot. @u3ndeckue U XMMUYECKUE CBOMCTBA
kucnoT. Panx aktuBHoctu metamuioB H. H. bekerosa. [lonmyduenue kucnor.

Conu. Homenknarypa coneil. @usnueckue 1 XuMu4eckue cBoiictsa cosiell. [lonydenue coseit.

I'eneTnueckas CBsI3b MKy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUH.



Xumuueckuii IKcnepumeHnm: KaueCTBEHHOE OINPEAEICHUE COJEPKAHUS KHUCIOpOJa B BO3IYXE,
MoJIy4eHue, coOupanue, pacrio3HaBaHUE U U3YYEHHE CBOWCTB KHCIOPOa, HaOMIOCHNE B3aUMOACHCTBUS
BELIECTB C KMCJIOPOJIOM U yCIOBUS BOSHUKHOBEHUS U NPEKpallleHus: ropeHus (1oxapa), 03HaKOMJIEHHUE C
o0Opa3laMu OKCHJIOB M ONHCAaHHE WX CBOICTB, MOJy4deHHE, COOMpaHWE, pacrlo3HAaBAaHHE U HU3yUCHHE
CBOMCTB BOjOpoJa (ropeHue), B3aumojeiicTBue Bojgopoga c¢ okcuaom wmeau (1)  (BozmoxkHO
WCIOJb30BAHME BHJICOMATEpUANIOB), HaOmoAeHHe OOpa3loB BEMIECTB KOJIMYECTBOM 1| MO,
HCCIIeIOBaHUE OCOOCHHOCTEH PacTBOPEHHS BEUIECTB C PA3IMYHON PacTBOPUMOCTBIO, MPUTOTOBIICHHE
pacTBOpPOB C ONPEAECIEHHOW MAacCOBOM [I0JIEM PAacTBOPEHHOrO BEIIECTBA, B3aWMOJICHCTBHUE BOJBI C
MeTaulaMu (HaTpUeM H KajbliueM) (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUAIOB), HCCIIECIOBAHUE
00pa3loB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOACHWE W3MEHEHHS OKPaCKU
MHMKAaTOPOB B pacTBOPAax KUCIOT U LIeJI0Uel, u3yueHue B3aumoeiicteusa okcuaa meau (1) ¢ pactsopom
CEpHOM KHUCJIOTBI, KHUCIOT C METaUIaMM, pEaKUMi HeWTpaln3aluy, IOJy4eHHE HEepacTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO METajula JPYTMM U3 PAacTBOpPa COJIM, PEIIEHHE KCIEPUMEHTAIbHBIX
3a7a4 no teme «BakHelme KI1acChl HEOPraHUYECKUX COCTUHEHUID.

IMepuonuveckuii 3axkoH u Ilepumoguveckas cucremMa xuMu4YeckKux 3jemenros JI. MW
MenpeneeBa. Crpoenne aroMoB. Xumuuyeckasi cBfizb. OKHMCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie TOTMBITKM KJIaCCU(UKAIMU XUMHYECKUX dJIeMEHTOB. [lOoHSATHE O Tpymmax CXOJJHBIX
3JIEMEHTOB (LIEJIOYHbIE W IIEJI0YHO3EMENIbHbIE METaJUIbl, TaJOr€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Iepnoanueckuit 3akoH. Ilepuonmueckas cucrema xumuueckux sneMeHToB [[. M. Menneneesa.
Kopotkonepuoanast u jyinaHonepuoHas ¢popmsl [lepronndyeckoil cucTeMbl XUMUUYECKUX IEMEHTOB /1.
N. Menneneesa. Ileproael u rpynmnbl. @U3HNYECKUI CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB MEpHOAA U
TPYIIBI 3JIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI09eK
aToMOB nepBhIX 20 xumuyeckux 3neMeHToB [lepronnueckoit cucremsl .M. MenaeneeBa. Xapakre-
PUCTHKAa XUMHYECKOTO 3JIEMEHTA IO €ro nojoxxeHuto B [lepuoanueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paJuyca aTOMOB XUMHUYECKHX OJIIEMEHTOB, METANIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue Ilepumoanueckoro 3akoHa W IleprognMueckoil CUCTEMBI XUMHUYECKHUX AJIEMEHTOB JUIS
pa3BuTHs Hayku U ipakTuku. [. . MenneneeB — yd€HbIN U rpakJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHasi (MoJispHAsh M HEMOJISIPHAsi) CBSI3b. DJIEKTPOOTPULATEIBHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHusa. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccel OkucieHus u
BOCCTAaHOBJIEHUA. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii Ikcnepumenm: n3ydeHue o0Opas3IoB BEIIECTB METAJIIOB U HEMETAJIIIOB, B3aUMO-
JENCTBUE TMAPOKCHIa IUHKA C paCTBOPAMU KUCIIOT U LIEI0YEH, IPOBEIECHUE ONBITOB, MILUTFOCTPUPYIOLIUX
MIPUMEPBI OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHue, peakliuy pa3ioKeHus, COeAMHEHNU).

Mesxcnpeomemmnuie ceazuPeannzanys MEXIPEIMETHBIX CBSI3€U MPU W3YYEHUU XMUMHUHU B 8 Kilacce
OCYILIECTBIISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYUHBIX MOHSATHH, TaK U MOHSATHH,
SIBJISIFOLLUXCS] CACTEMHBIMH JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.

OO01ue ecTecTBEHHO--HAYYHbIE TOHITHS: HAay4HbIH (DakT, THMOTE3a, TEOpHUs, 3aKOH, aHalu3,
CUHTE3, KIacCHU(pHUKAIUs, MEePHOTUIHOCTh, HAOIIOACHHE, SKCIIEPUMEHT, MOJIEIHpPOBaHUE, H3MEPEHUE,
MO/IeNb, SIBJICHUE.

®dusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU/I, U30TOMbI, PAJUOAKTUBHOCTb,
MOJIEKyJa, JIEKTPUUYECKUI 3apsf, BELIECTBO, TeNO, 00bEM, arperaTHoe COCTOSIHME BEIIEeCTBa, ras,
(u3nuecKre BeINUMHBI, UHUIIBI H3MEPEHUS, KOCMOC, TUTaHEeTHI, 3BE311b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJbI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.



9 KJIACC BemecTBo M XMMH4YeCKasl peaKkIus

Ilepnoanueckuit 3akoH. Ilepuommueckas cucrema xumuyeckux sineMeHTOB [[. M. Menneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB XHMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJOB, KaJusl, KajdbllUd M HMX COCAUHEHUH B COOTBETCTBHHM C TIOJIO)KEHHUEM JJIEMEHTOB B
[Tepuoanueckoi cuCTEME U CTPOEHUEM HX aTOMOB.

Crpoenue BeliecTBa: BUAbI XUMUUECKOM CBA3U. THIIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOM CBSI3H.

Krnaccudukanuss 1 HOMEHKIATypa HEOPTraHMYECKHUX BEIIeCTB. XMMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIIUXCST K  Pa3Au4yHbIM  KJaccaM  HEOPraHWYECKUX COCIMHEHUM, TEeHETHYecKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukamuss XUMUYECKHUX PEAKIMA 110 pa3IMyHBIM TpH3HaKaM ([0 YHUCIy W COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TETUIOBOMY 3PQEKTy, MO0 H3MCHCHHIO CTEICHEH OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB, MO0 OOpPAaTUMOCTH, MO YYACTHIO KaTajau3aropa). JK30- U SHIAOTEPMUYECKHE
peaKify, TePMOXUMUYECKHE YPABHECHHUS.

[lonsitTne o ckopoct xuMuyeckol peakiuu. IloHdarue 006 o0OpaTUMbIX M HEOOpaTUMBIX
XUMUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX W TeTEepPOreHHbIX peakuusx. [loHsTHE O KaTanuse.
[Tonarue o xumudeckoMm paBHOBecHU. (DAKTOpHI, BIHUSIONIME HA CKOPOCTh XUMUYECKOW PEAKIMH U
MOJIO)KEHNE XUMHYECKOTO PaBHOBECHS.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC peakuuu, AIEKTPOHHBIN OanaHc OKHCIIUTEILHO -
BOCCTaHOBUTEJIbHOW peakiuu. CoCTaBIE€HNE YPAaBHEHUIN OKUCIUTEIBHO--BOCCTAHOBUTEIIBHBIX PEAKIINM C
WCIIOJIb30BAHUEM METO/Ia AJIEKTPOHHOTO OayiaHca.

Teopust >IEKTPOJIUTHYECKON NUCCOLMAIAN. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMAINK BEIIECTB C Pa3IMYHBIMU BHUJIAMU XUMHUYECKOU CBsi3H. CTENeHb IHUCCOIHAINH.
CusnbHbIC U c1a0ble JIEKTPOJIUTHI.

Peaknun wnonHOTO OOMEHa. YCIOBHUS TPOTEKAHUS PEAKIMH HWOHHOTO OOMEHa, TOJIHBIE |
COKpaIllEHHbIE HOHHBIC YypaBHEHUs peakuuil. CBOHCTBa KHCJIOT, OCHOBAaHMM W COJEd B CBETE
MIPEACTABICHUI 00 3JEKTPOMTHYECKOW nuccormanui. KadecTBeHHbIe peakiiuu Ha WOHBL [loHsATHE O
TUPOJIA3E COJIEH.

Xumuueckuii Ixcnepumenm: . 03HAKOMJICHUE C MOJICIIAIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHX BEIECTB — METAJUIOB U HEMETAJUIOB (IpaduTa M aiMasa), CJIOKHBIX BEIIECTB (XJIopuaa
HaTpHsl), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHN PEaKIIUU OT BO3JICUCTBUS Pa3TMIHBIX
(hakTOpOB, UCCIICIOBAHKE IEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTRB, MPOIIECCa JUCCOMAIIMHI KUCIIOT,
nienouei u colield (BO3MOXKHO MCIIOJIb30BAHKE BUICO MAaTEPHAIIOB), IPOBEICHUE OIIBITOB,
WUTFOCTPHUPYIOITUX MMPU3HAKU MPOTEKAHUS PEaKIIMi HOHHOTO 0OMeHa (00pa3oBaHue 0CaiKa, BhIICTICHUE
ra3a, o0pa3oBaHUE BOJbl), OTIBITOB, MIUTFOCTPUPYIOLIUX TPUMEPHI OKUCIUTENEHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuy pa3IoKeHUs, COSTMHEHHS ), PACIO3HABAHNE HEOPTaHNYECKHUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEAKIIMI Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanasl M X coeTHHEHHS

OO6mrast xapakTepucTuka rajaoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTECIICHU
okucinenusa. CTpoeHre U pU3NYeCKue CBOKWCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB. XUMUYECKUE CBOMCTBA
Ha IpUMepe XJopa (B3auMoIeliCTBHE ¢ MeTalllIaMH, HEMeTallllaMy, 1enodamu). Xinoposoopoa. ComsiHast
KHCIJIOTa, XMMHYECKHE CBOICTBA, MOJy4YeHUEe, NpuMeHeHue. JleiicTBue XJjopa M XJIOPOBOJOpoAa Ha
OpraHu3M 4yejoBeka. BaxkHeillne xJIOpUIbl U UX HAXOKIECHHUE B IPUPOJIE.

Obmas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
crenenn okucieHus. CTpoeHne U (puU3MUECKHe CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJAa M CEpHI.
AnnoTponHble MOIU(MUKAMKA KHCIOpOJa U Cephl. XUMHUYEcKHe cBoWcTBa cepbl. CepoBOJOPO,
CTpoeHHe, (u3MUecKue M XUMHUYEeCKHe CBOHCTBa. OKCHIBI CEpbl KaK MPEICTAaBUTENH KUCIOTHBIX
okcuoB. CepHasi KucnoTa, GU3NYECKHE M XUMHUYECKHE CBOMCTBa (OOIIME Kak MPeICTaBUTENs Kiacca
KUCTOT U crnenuduueckue). XUMHUYECKUE pEeaKIUu, JeXKallde B OCHOBE MPOMBIIIJIEHHOTO Crocoba
MOJY4YeHUs] CepHOU KHUCIOTHL. [IpumeHenue cepHoil kUcIOThl. COJIM CEpHOM KHUCIOTHI, KaueCTBEHHAas



peakuus Ha cynbgar-uoH. HaxoxneHue cepbl U e€ COeAMHEHUH B MpUpoae. XUMHUECKOE 3arps3HeHue
OKpY)KaIoLlEel Cpellbl COECAMHEHUSIMU Cepbl (KUCIOTHBIE HOXKAM, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CrOCcOOBI €ro MpeI0TBPAICHHS.

OO6mas xapakTepuctuka 3meMeHTOB VA-rpymibl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepPHBIC
CTETIEHU OKHUCIIEHHs. A30T, paclpoCTpaHCHHE B NpUpOJE, (HU3UYECKUE W XHUMHUYECKHE CBOWCTBA.
KpyroBopoT a3ora B mpupoie. AMMHUaK, €ro (u3W4ecKue M XHMHUYECKHE CBOICTBA, MOJy4YCHHE H
npuMenenne. Coim aMMOHUS, WX (pU3MUYECKHEe M XMMHYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakuusi Ha MOHBI aMMOHHUA. A30THas KUCJOTa, €€ IoJlydyeHue, (PU3NYECKue M XMMUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KHCIOT W cnenupudeckue). Mcmonp3oBaHne HUTPATOB M COJIEH
aMMOHMSI B KauecTBE MMHEpAIbHBIX yn0OpeHuil. XMMHUYECKOE 3arps3HEHHE OKpPYKaloleH Cpelbl
COCJIMHEHUSIMH a30Ta (KUCIOTHBIC JOXKIH, 3arps3HEHHE BO3JyXa, NMOYBBI M BOa0EMOB). Docdop,
aymotponHble Moudukaiuu docdopa, pusmueckne u xumuyeckue cporictBa. Oxcun docdopa (V) u
dbochopHas kucioTa, PU3NUECKHE W XUMUYECKHUE CBOMCTBA, mojydeHue. Mcmons3oBanue docdaToB B
KayecTBE MUHEPAIbHBIX Y100pEHUH.

O6mas xapakrepuctuka 35eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTENEeHU OKHUCIIEHUS. YTJIepo/l, aJUIOTPOIHbIE MOJU(PHUKAIIMH, PACIPOCTPAHEHHE B MPUPOJE, (PU3HUECKUE
U XUMHYeckue cBoiicTBa. Ancop6buus. Kpyroeopor yriepoma B mnpupone. OKCHAbI yriiepoja, HX
¢buznyeckue M XUMHUYECKHE CBOICTBA, JEMCTBHE HA JKUBBIE OPraHU3MBbI, MOJIyYeHHE U IMPUMEHEHHUE.
DKojoruueckre npobieMsbl, cBsizaHHbIE ¢ okcujoM yriepona (1V), runoTesa rino6asbHOr0 MOTEIJICHUS
KJIUMaTa, MapHUKOBbIN 3((deKT. YrosbHas KUCIOTa U €€ COJH, UX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA,
nosiyueHue u npumeHeHue. KauectBeHHas peakuus Ha KapOoHaT-vOHBI. Mcronb3oBaHue kapOOHATOB B
ObITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHble TOHATUS 00 OpraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUIX yriepoja (MeTaH,
3TaH, 3TUJICH, alleTHIJIEH, ATAHOJ, TJIMIEPUH, YKCYCHas KucioTa). [IpupogHble HCTOYHUKHU YIIIEBOIOPOJAOB
(yronb, mpupomHBIA Ta3, He(PTh), MPOAYKTHI HUX TepepaboTku (OEH3WH), WX pPOJb B OBITY U
npoMbliieHHOCTH. [loHsTHE 0 OHONOrHYecKkr Ba)KHBIX BEIIECTBAX: KUPAX, OeNKax, yrieBoJaXx — U HUX
POJIK B )KM3HU YelloBeka. MaTepuaabHOE €JMHCTBO OPTAHUYECKUX U HEOPTraHUYECKUX COCTUHEHUH.

Kpemuwnii, ero ¢usuyeckne m XMMHUUYECKHE CBOWCTBA, TMOJydeHHE U TpuMeHeHue. CoeauHEHUs
kpeMHHs B mpupoje. OOmwue mnpencraBieHus o0 okcuue kpemHus (IV) U KpeMHHEBOW KHCIIOTE.
CunukaThl, UX UCHOJB30BAaHUE B OBITY, B IMPOMBIIUIEHHOCTH. BaxkHeilne cTpouTeabHble MaTepHabl:
KepaMHuKa, CTEKJO, LIeMeHT, OeToH, xene300eTtoH. IIpobnembl 0€30MacHOTO  HCIOJIL30BaHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MIOBCEHEBHOM KHU3HU.

Xumuueckuii Ikcnepumenm: M3ydeHre 00pa3ll0B HEOPraHMUECKUX BEIIECTB, CBOMCTB COJISIHOM
KHUCIIOTBI, POBE/ICHNE KAYECTBEHHBIX PEAKIIUi Ha XJIOPU/I-UOHBI M HAOII0/IeHUE TIPU3HAKOB UX
MIPOTEKAHHUS, OTIBITHI, OTpaXKarolue GU3NIECKUe U XMMHUUECKHUE CBONCTBA TAJIOTEHOB M UX COCAMHEHUN
(BO3MOKHO HCIIOJIB30BAHUE BUJICOMATEPHATIOB), 03HAKOMIJICHHE C 00pa3IiaMy XJIOPHUIOB (FaJIOT€HUIOB),
O3HaKOMJIEHHE C 00pa3lamMu cepbl U e€ COeTMHEHUSIMU (BO3MOKHO UCIIOJIB30BaHUE BUACOMATEPUATIOB),
HaOI0IeHNe Mpoliecca 0OYTIUBaHUs caxapa Mo IeiCTBUEeM KOHIIEHTPUPOBAHHOM CEpHON KUCIIOTHI,
M3Yy4YEeHHE XUMHUUYECKUX CBOMCTB pa30aBII€HHOMN CEpHON KUCIOTHI, TPOBE/ICHUE KAUECTBEHHOM peakiluy Ha
cynb(}aT-uoH U HaOJIOICHNE TPU3HAaKa e€ MPOTeKaHUsl, 03HaKOMIIEHUE ¢ (PU3NUECKUMU CBONCTBAMU
a30Ta, pocopa U uX COeJUHEHUH (BO3MOKHO HCMOIb30BaHUE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX
u dochopHBIX ynoOpeHui, nonyuyeHue, CoOupaHue, paclo3HaBaHue U U3y4eHHE CBOICTB aMMHaKa,
IIPOBE/ICHUE KaUeCTBEHHBIX peakiil Ha HOH aMMOHHMA U GochaT-UOH U U3ydEHHE TPU3HAKOB UX
MIPOTEKaHMs, B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbIO (BO3MOXKHO
HCIOJIb30BAHUE BUICOMATEPUANIOB), U3yUEHNE MOJIeNIe KpUCTAJUINYECKUX PEeIIETOK aamasa, rpadura,
¢ynnepena, 03HaKOMIIEHHE € TIPOLIECCOM a/ICOPOLIMU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM MPOTHUBOTA3a, MOJIydyeHHe, COOMpaHue, paclo3HaBaHue U U3Y4YEHHE CBOICTB yIIIEKUCIOTO
rasa, IpoBe/ICHUE KaueCTBEHHBIX peakiiil Ha KapOOHAT U CHIIMKAT-UOHBI U U3y4YEeHHUE MPU3HAKOB UX
IIPOTEKAHUS, O3HAKOMJIEHHUE C NPOTYKIIMEN CUIIMKATHOM POMBIIIJIEHHOCTH, PELIECHNE
HKCIIEPUMEHTANIBHBIX 337134 110 TeMe «BaxxHel1ne HeMeTaulbl U UX COSAUHEHUS.



MeTaJi1bl M UX COEITMHEHUS

OOmasi XapakKTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAHHWHM WX TIOJIOKEHUS B
[lepuoanueckoit cucreme xumuueckux anemeHtoB J[. M. MenpaeneeBa u crpoenus: atomoB. CtpoeHue
MeTauIoB. MeTaiinyeckas CBs3b M METAJUIMUECKas KpUCTaJUIMUecKas pemérka. DIEKTPOXUMUYECKUN
psaa HampspDKeHWH MetauioB. (DU3MYecKHe W XUMHYECKHe CBoWcTBa MeramioB. OOmme crmocoOsl
nojy4yeHus: MmetauioB. [loHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CHOCOOBI 3alUTHI UX OT KOPPO3UHU.
CrutaBsl (cTalib, 9yryH, TIOPATIOMUHHNA, OPOH3a) M X IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lesrounble MeTauibl: NOJIOXKEHHE B llepmoamyeckoil cucremMe XUMHUYECKUX 3ieMeHToB /[l .
MemnpeneeBa, CTpOCHHE X aTOMOB, HaXOXACHHE B mpupoje. Ousznyeckue U XuMUUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kanusi). OKCUIBI ¥ THAPOKCUJIBI HATPUS U Kanus. [IpuMeHeHue mea0uHbIX METaIOB
U UX COCIMHECHUM.

[[lerouyHO3EMENBHBIE METAJUIBI MAarHui M Kajapluil: moJjiokeHue B Ilepuommueckoil cucreme
xuMuueckux 3neMeHToB J[. 1I. MeHeneeBa, cTpoeHME UX aTOMOB, HaXOXKJIeHHE B Ipupoie. Puznueckue
U XUMHYECKHE CBOMCTBA MarHus W Kaibls. BakHelmne coenrHEHHs] KalblUs (OKCHUI, THUIAPOKCHUI,
coin). KEcTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEHHUSI.

Amomunnil: nonoxxenue B [lepronnueckoit cucreme xumudeckux sneMeHToB /. M. Menneneesa,
CTPOCHHME aToMa, HaxoXJeHue B Tmpupoje. DPu3uyeckue W XUMHUUYECKHE CBOWCTBA AITIOMUHUA.
AmMdoTepHbIe CBOMICTBA OKCHIA M THUIPOKCHIA ATFOMUHUSI.

Kenezo: nmonoxenue B Ilepuonnueckoit cucreme xumudeckux snemeHtoB JI. M. Menneneesa,
CTPOCHHE aToMa, HaxoXJeHue B mpupoje. dusmveckne W XUMUYECKHE CBOMCTBa xkene3a. OKCHIBI,
ruapokcuabl u conu xenesa (1) u xxenesza (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuil IKcnepumenm . 0O3HAKOMJIIEHUE ¢ 00pa3liaMy METAJIJIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMHU, U3yUCHHE PE3YIHTATOB KOPPO3HH METAUIOB (BO3MOYKHO HCIIOIb30BaHUE BHICOMATEPHAIOB)
0COOEHHOCTEH B3auMOICHCTBUS OKCHU/IA KaJIbIUs M HATPHUS C BOJON (BO3MOXKHO HCIIOJIb30BAHUE BUJIEO -
MaTepHasoB), UCCIIEOBaHNE CBOMCTB KECTKOM BOJIBI, ITpOLIecca TOPEHNs Kelle3a B KUciIopoie (Bo3-
MO>KHO MCTOJIb30BaHUE BUIEOMATEPUANIOB), IPU3HAKOB MTPOTEKAaHUs KAYECTBEHHBIX PEaKIINil Ha HOHBI:
MarHus, KaJbI¥s, aTIOMUHUS, ITMHKA, xene3a (1) u xenesa (1), menu (1), Habmronenne u onvucanue
MIPOLIECCOB OKpAIIMBAHUS IIJIAMEHN HOHAMH HATPHS, KU U KaJbIUs (BO3MOKHO UCTIOJIb30BaHUE
BHJIEOMATEPHUANIOB), HUCCIeI0BaHUE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUS U THAPOKCH/IA IIUHKA,
penieHue HKCIePUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTaibl U UX COCIUHEHUSD.

XuMus M OKpy:Ka0mas cpegaBeniecTsa 1 Marepraisl B IOBCEIHEBHOM KU3HU YelloBeKa. bezonacHoe
HCII0JIb30BAHUE BEIIECTB U XUMHUYECKUX peakiuil B ObITy. [lepBast moMoib Npu XUMHUYECKUX 0KOTax U
OTpaBIEHUSIX. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKarolleil cpebl (mpeenbHas J0mycTuMas
KOHLIeHTpauus BeulecTs, nanee — [1JIK). Posb XxuMuu B penieHr# 3K0JI0rH4ecKuX Ipooiem.
Xumuueckuii Ikcnepumenm: n3ydeHue o0Opas3IioB MaTepralioB (CTEKIIO0, CIIJIaBbl METAJIIOB, MOJIUMEpPHBIE
MaTepuabl).

Mesxcnpeomemnmnuie céazu Peanusaius MeXIpeIMETHBIX CBSA3€H NpU N3Yy4eHUU XUMHH B 9 Kitacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MOHSATHH,
SIBJISIFOLLMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TTOHATH: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJU3, CHHTE3,
KIaccuuKaIus, NepUOAUYHOCTb, HAOMIOJIEHUE, SKCIIEPUMEHT, MOJICIUPOBAaHUE, HU3MEPEHUE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 3D (PeKT, TEXHOIOTHsI, MaTepUabl.

®du3nka: Matepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJI, U30TOMbI, PaJUOAKTUBHOCTD,
MOJIEKYNa, JJIEKTPUYECKUI 3apsii, TPOBOJHUKH, TMOJYNPOBOIHUKU, AUIICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJo, OO0BEM, arperatHoe COCTOSHHME BEUIECTBa, Tra3, pacTBOpP, PacTBOPUMOCTH,
KpUCTAINIMYECKass pemI€TKa, CIIaBbl, (U3MUECKHE BETUYMHBI, CIUHUIBI W3MEPEHHs, KOCMUYECKOe
MPOCTPAHCTBO, TUTaHEeThl, 3BE37bI, ConHile. buonorus: ¢otocunres, apixanue, 6uochepa, SKOCUCTEMA,
MUHEpaJIbHbIE YI0OpEHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAaEeMBbIE,
TOIUJIMBO, BOJTHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INTPOI'PAMMBLI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOSHUS MTPOTPAMMBI OCHOBHOTO 00IIET0 00pa30BaHMs JOCTUTAIOTCS B XOJ1€
OGy‘-ICHI/ISI XMMHH B €IUHCTBEC y‘-IGGHOfI U BOCHHUTATEIILHON ACATCIIBHOCTH B COOTBCTCTBHUH C TPAAUIIMOHHBIMHA
pOCCHfICKPIMPI COOUOKYJIBTYPHBIMU MW AYXOBHO-HPABCTBCHHBIMU LCHHOCTSAMHU, HNPHUHATBIMU B O6H.[€CTB€
InpaBuJiaMd MW HOpMaMH TIIOBCACHUA U CHOCOGCTBYIOT mnmponeccaM CaMOIIO3HaHUsA, CaMOpPAa3sBUTHA U
colManu3aluu 00yJarommuXxcs.

JImuHOCTHEIC PE3YJIbTAThI OTPAKAIOT TOTOBHOCTDH 06yqa101111/1xc;1 PYKOBOACTBOBATHCA CHUCTEMOH ITO3UTHUB-HBIX
LIEHHOCTHBIX OPUEHTAIMI 1 pACIIUPEHHE OIbITa JACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIEC B YACTH:

1) naTpuoTHYECKOro BOCIMTAHMUS . IICHHOCTHOTO OTHOIIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY,
HCTOPHUYCCKOMY U HAYYHOMY HACJICAUTIO, IOHUMAHHWA 3HAYCHUA XUMHAYECKOU HAaYyKH B )XU3HU COBPEMCHHOI'O
o0111ecTBa, CrIOCOOHOCTH BIAACTh JIOCTOBEPHOU HHPOpMAIIHEH O IEPETOBBIX TIOCTUKEHUSIX U OTKPBITHSIX
MHUPOBOM M OT€YECTBEHHOI XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U
o0l11ecTBa;

2) TPAXKAAHCKOT0 BOCIIMTAHUSI: [TPEICTABJICHHS O COMAIBHBIX HOPMaX U MPaBUIIaX MEXJIHIHOCTHBIX
OTHOIIIEHUI B KOJIJICKTUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTECHTHOCTH B 06HI€CTB€HHO HOHG3HOI>'I,
y4eOHO-HCCIIEI0BATENBCKOM, TBOPUYECKOM U IPYrUX BUAAX ACATEIHHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH JACATCIIBHOCTH ITPH BBITIOJTHCHUHU y‘IG6HBIX, IIO3HABATCJIbHBIX 3a1a4, BBITIOJTHEHNU XUMHWYCCKUX
OKCIICPUMCHTOB, CO3aHNN y‘-Ie6HI)IX IMPOCKTOB, CTPEMJICHUS K B3aMUMOIIOHMMAaHUIO U B3aUMOIIOMOIIU B
rporecce 3Tol yueOHO e TeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE U MOCTYIKU CBOMX
TOBapI/II_HeI\/II C MO3MIKWH HPAaBCTBCHHBIX WU IIPABOBBIX HOPM C y‘—IéTOM OCO3HaHUA HOCJ'IG)ICTBI/Iﬁ ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS :MHPOBO33PEHYECKUE MPEICTABICHHUS O BEIIECTBE U XUMUYECKOH PeaKiiny,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOUINE OCHOBY JIJIs1 TOHUMAaHUS
CYIIHOCTH HAyYHOM KapTUHBI MUPa, IPEICTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI,
B3aMMOCBSI3SX YEJIOBEKa C MPUPOTHON CPE0il, O PO XUMUH B MO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO03HABaTEeIbHbIE MOTHBBI, HAIIPaBJICHHbIE Ha MOJIy4YeHHE HOBBIX 3HAHUM MO XUMUHU, HEOOXOIUMBIE JIIs
00BSCHEHHUST HAOJIOIaeMBIX TPOIECCOB M SBJICHHH, MO3HABaTEIbHOW, MH(DOPMAIMOHHOW W YHMTATEIhCKOU
KYJIbTYpbl, B TOM UYHCJI€ HAaBBIKOB CaMOCTOSTENIbHONM paboThl ¢ Y4eOHBIMM TEKCTaMH, CIPAaBOYHOM
JUTEPATypPOM, TOCTYITHBIMU TEXHUYECKHUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHUI;

MHTEpEC K 00YUYEHHUIO U MO3HAHUIO, JIF0003HATEILHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOM U UCCIIEOBATENILCKOM AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPAaBJICHHOCTH U YPOBHS OOy4YeHHUsI B IajbHEHILIEM;

4) hopMupoOBaHNS KYJIbTYPbI 310POBbSI:0CO3HAHKE IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 3J0POBBIN 00pa3 >KM3HU, 0CO3HAHKE MOCIEACTBUI U HENPUITHE BPEIHBIX
MpHUBBIUEK (YIOTPEOIECHUS AJIKOTOJIs, HAPKOTUKOB, KypeHHs ), HEOOXOIUMOCTH COOTIOACHUS TPABUIT
0€30MacHOCTH MPH OOpAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH;

5) Tpy/10BOr0 BOCHUTAHUSI:MHTEPEC K MIPAKTHUECKOMY M3YUCHHIO IPO(ECCHiA U TpyIa pa3InuHOTO POJa,
yBa)KEHHUE K TPYAY U pe3yibTataM TPYIAOBOMU JESITEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS
MpeIMETHBIX 3HAHUH M0 XUMHU, OCO3HAHHBIN BHIOOP UHIUBUIYAIBHON TPAEKTOPHH MPOIOIIKEHHS
o00pa3oBaHus ¢ YUETOM JTMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yeenHOM npodecCuoHANbHOM AeSTENBHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHIH,
TOTOBHOCTb aJaTUPOBATHCS B MPO(EeCcCHOHANBHOM cpeie;

6) 3KOJIOrHYECKOro BOCHHUTAHHUS:IKOJIOTHUECKH I[€JIECO00pa3HOe OTHOIIEHHE K MPHUPOAE Kak
WCTOYHUKY XU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, MOHUMAaHHE IIEHHOCTH 3/I0POBOTO U 0OE30MacHOTO
oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MUECKOMY M TCHUXHYECKOMY 370POBBIO,
OCO3HAHHE LIEHHOCTH COOIIIOJICHUS MpaBuiI 0€30MacHOT0 MOBEACHUs MpU paboTe C BEIIECTBAMH, a TAKKe B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MIPUMEHATH 3HAHUS, TOJTy4aeMble TPH U3YUYEHUN XUMHH, JUTSI PELISHUS 3a7a4, CBSI3aHHBIX
C OKpYXaroleid MpUPOJHON Cpenoid, JUisl TOBBIIMIEHUS YPOBHS 3KOJOTMYECKON KYyJIbTYpbl, OCO3HAHUS
rI100aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIeM U MyTel MX pelieHus TOCPEICTBOM METOJ0B XHUMHUH.



METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX PE3YJNbTATOB BBIICISIOT 3HAYMMBIE Uil  (OPMUPOBAHHUS MHUPOBO33PEHHUS
o0IleHayYHbIe TOHSTUS (3aKOH, TEOpHWs, MPHHLUI, TMIOTe3a, (aKT, CHCTeMa, MPOIECC, SKCIEPUMEHT W APYroe.),
KOTOpBIC HCIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax W IMO3BOJISIOT Ha OCHOBE 3HAHMK M3 JTHX
npeaMeToB (pOpMHUPOBATH MPEACTABICHUE O LIETOCTHOW HayYHOH KapTHHE MUpPA, U YHHBEpCANbHbIC yueOHbIC IHCTBUS
(mo3HaBaTenbHble, KOMMYHUKAaTHBHBIE, PErYIATUBHBIE), KOTOpble 00ECIEeYMBAIOT (OPMUPOBAHHWE TOTOBHOCTU K
CaMOCTOSATEILHOMY TUTAHWPOBAHHIO U OCYIIECTBICHUIO YUCOHOH JIeITEIbHOCTH.

IMo3naBaTenbHbIe yHHBepPCAIbLHBIE YUeOHBIe AeiicTBUs ba3oBble lornueckue 1eicTBUs:

YMCHUSA UCITIOJIB30BaTh HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUA IPU OCBOCHUUN 3HAHUU: PacCKpbIBaTh CMBICI XUMHUYCCKUX
MOHSITHH (BBIIICJ]SITB HX XapaKTCPHBIC ITPU3HAKU, YCTAHABJIMBATH B3aMMOCBSA3b C IPYTUMU HOHHTI/ISIMI/I), HCII0JIB30BaTh
TOHSTHS UTs1 OOBSICHEHUS OTIENBHBIX (PAKTOB M SIBJICHHM, BHIOUPATh OCHOBAHUS M KPUTEPUH JUTA KiTacCH(PHUKALUU
XUMHNYECKUX BECIICCTB U XUMHWYCCKUX peaKHI/II\/'I, YCTaHaBJIMUBATh MIPUIMHHO-CJICACTBCHHLIC CBA3U MCKIAY O6’LCKT3MI/I
HU3Yy4YCHHA, CTPOUTH JIOTUYCCKUEC PACCYKICHUA (I/IHIIyKTI/IBHLIe, JACAYKTUBHEBIC, 110 aHaJIOFI/II/I), Je€IaTh BBIBOAbI 1
3aKITIOYCHHS,

YMCHUE IPUMCHATHL B IIPOLCCCEC ITO3HAHHA TMOHATUA (HpeHMeTHBIe u MeTaHpeI[MeTHBIe), CHUMBOJINYECKHUEC
(3HaKOBLIe) MOJICIIU, HCIIOJIb3YEMbBIC B XHWMMUHU, HpeO6pa3OBLIBaTL IMHUPOKO IMPUMEHACMBIC B XUMHWH MOICIIBHBIC
MIPEACTABICHUS — XUMUYECKUI 3HAaK (CHMBOJ JJIEMEHTA), XUMHUUecKas (GopMylia ¥ ypaBHEHUE XUMHUYECKOW PEaKIiH —
MpH  pElIeHHH Y4eOHO-TIO3HABATENbHBIX 3a7lady, C YYETOM OTUX MOJENBHBIX TMPEACTABIECHUN BBIBIATH MU
XapaKTepru30BaTh CYIICCTBCHHBLIC IMPU3HAKNU HU3Yy4aCMbIX 00BEKTOB — XHMHYECKHX BCIIECTB U XUMHNYECCKUX peaKHHfI,
BBISABJIIATH O6H_II/IC 3aKOHOMEPHOCTHU, NPUYUHHO-CICACTBCHHBIC CBA3W U IIPOTUBOPEYHA B HM3YYACMbIX IIpoLecCax U
SIBJICHHUSX.

Ba3zoBble uccienoBareabckne AeiicTBUS :yMEHNE HCIIOIh30BATh TIOCTABIICHHBIE BOMPOCH B KAYECTBE
HWHCTPYMCHTA ITIO3HAHUS, a TAKXKEC B KAYECTBE OCHOBLI JJIA q)OpMI/IpOBaHI/ISI THUIIOTE3BI IO ITPOBEPKE IMPABUIIBHOCTU
BBICKA3bIBACMbIX Cym)leHPIfI;

IIpUOOpETeHNE ONbITa 110 IIAHUPOBAHUIO, OPTaHU3ALUHN U IPOBEINCHUIO YIEHUYECKUX SKCIEPHUMEHTOB, YMEHHE
HaOII0MaTh 3a XOJOM IIPOIECCca, CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yNbTar, (HOpPMYITHpPOBaTH O000OIICHUS U
BBIBOZIBI 110 Pe3yJIbTaTaM IPOBEAEHHOIO OIIBITA, UCCIENO0BaHUsI, COCTABIIATh OTUYET O MPOAEIAHHON padoTe.

Pa6ora ¢ nndopmanueii:ymenue BHIONpaTh, aHATN3UPOBATH U HHTEPIPETUPOBATH HHPOPMALINIO Pa3IMIHBIX
BUJIOB ¥ (hOpM NpeICTaBICHUs, [10Jy4aeMyIO U3 Pa3HbIX HCTOUHUKOB (HAy4HO-IIOMYJIsIpHAs! IUTEpPAaTypa XMMUYECKOI'0
CoZIepKaHusl, CIIpaBOYHbIE IOCOOUsI, pecypchbl VIHTepHEeTa), KpUTHYECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO WH(OPMAIHIO;

YMEHHUE IPUMEHATh PAa3JIM4HbIE METOIBl M 3aIpPOChl P IOMCKEe U O0TOOpe MHYOPMAIMKU U COOTBETCTBYIOIIMX
JAHHBIX, HEOOXOOUMBIX AJIS1 BBIIIOJHEHHUS Y4EOHBIX M IO3HABATENbHBIX 3aJad OMNpeNeNEHHOrO TUIa, NMPHOOpEeTeHHE
OIIBITa B 00JIACTH UCIIONB30BAHUS HH(POPMAILIMOHHO-KOMMYHHKATUBHBIX TEXHOIOTUH, OBJIaJICHUE KYIbTypOi aKTUBHOTO
WCIOJIB30BaHMS PAa3IMYHBIX ITOMCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTUMAJIbHYIO (HOPMY IpPEICTABICHUS
nHbOpPMaMM ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJaudl HECIOKHBIMU CXeMaMH, AuWarpaMMamy, Ipyrumu GopMaMu
rpadyku 1 1X KOMOUHAIIVSIMY,

YMEHHUE HCIONb30BaTh U aHAJIU3UPOBATh B IpoLiecce yIeOHOM U HCCIeI0BATENBCKON A TEIbHOCTH HHPOPMALHIO O
BIIMSIHUY IPOMBILIJIEHHOCTH, CEIBCKOT0 XO3sIMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPY>KaIOLIel IPUPOIHON CPelIbl.

KomMmyHunkaTuBHble YHUBepcaibHble yueOHbIe JelcTBHSI: YMEHHs 3aJaBaThb BONPOCHI (B XOAE AMAIOra U
(Wnn) AMCKYCCHH) TI0 CYIIECTBY O0CYKIAEMOU TeMbl, ((OPMYIHPOBATh CBOH MPEAIOKEHHUSI OTHOCUTENHFHO BBITIOTHEHUS
NPEeaIoKEeHHOHN 3a1aui;

YMEHHUSI TPEACTABJIATh IONyYEHHbIE PE3YyIbTaThl MO3HABATENBHOM AEATEIBHOCTH B YCTHBIX M IHMCBMEHHBIX
TEKCTaX; JenaTh MPE3EHTALNI0 Pe3yIbTAaTOB BBIIOJIHEHHS XHMHUYECKOTO OKCIIEPUMEHTa (Ja0opaTOpHOro OIIBITA,
nabopaTopHO# pabOThI 110 UCCIIEIOBAHNIO CBOMCTB BEIIECTB, y4EOHOr0 MPOEKTa);

YMEHHUSI y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATEIbHOM M HMCCIIENOBATEIbCKON
JEATEIbHOCTH IPU PELICHUH BO3HUKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COIIACOBAHMS IMO3MLIUI
(oOcyxxneHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOODAMHALMS COBMECTHBIX JICHCTBHUH, OIpeieieHne
KPHUTEPUEB IO OLICHKE Ka4eCTBA BHIIIOJIHEHHOW pabOoTHl U APYyTHeE).

PerynsiTuBHbIe yHUBepcalbHbIe YieOHbIe AeliCTBU: YMEHUE CAMOCTOSTEIBHO ONPEAEIATh LU JesTeIbHOCTH,
IUTAHUPOBATD, OCYILECTBIISITh, KOHTPOJIMPOBATH U MPH HEOOXOAMMOCTH KOPPEKTUPOBATDH CBOIO AESATEILHOCTD, BEIOMPATh
Hanbosee 3 PeKTUBHBIE CITOCOOBI PeLIeHUs YIeOHBIX U T03HABATEIbHBIX 3aJ1a4, CAMOCTOATEIIEHO COCTABIISATH HIIH
KOPPEKTUPOBATh MPEATIOKEHHBIN aJrOpUTM JCHCTBUI IPHU BBHIIOIHEHUHN 3aJaHUH ¢ YUETOM MOMy4eHHs] HOBBIX 3HAHUHT
00 n3ydaeMbIX 00bEKTaX — BEIIECTBAX U PeaKLUsiX, OEHUBATh COOTBETCTBHE MOJIYUEHHOT O Pe3yibTaTa 3asiBICHHON
LeNTH, YMEHHE UCTIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJlaraeMble B yCIOBUH 3aIaHHH.



MNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpemMeTHBIX pPe3yabTaTOB MO OCBOCHHIO O0S3aTENBHOTO COAEPKaHUs, YCTAaHOBIEHHOTO JAaHHON
(enepanbpHOil pabodell MPOrpaMMoid, BBIACISIOT: OCBOCHHBIE OOy4YaloOIIMMUCA Hay4HbIE 3HAHHS, YMEHHUS U CIIOCOOBI
JEeUCTBHM, criequduueckie s TpeaMEeTHONH 00aacTu «XUMHUsD), BUABI JEITEIFHOCTH MO MOTYYEHHIO HOBOTO 3HAHUS,
ero WHTEpIpETAUH, TPEOOPa30BAHUIO 1 TPUMEHEHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYAIHSIX.

K konmy oOyuenus B 8 kj1acce npeaMeTHbIe pe3yabTaThl Ha 0230BOM yPOBHE JTOJKHBI OTPaXKaTh
cOPMUPOBAHHOCTH Y O0YUYAIOIINXCST YMEHHIHA:
o pacKpbIBaTb CMBICI OCHOBHBIX XUMHYCCKUX TTOHSITHI: aToOM, MOJICKYJa, XUMHYECKUN QJICMCHT, MPOCTOC
BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOpPOIHAs M HEOTHOPOAHAs), BAJCHTHOCTb, OTHOCHUTENBHAs aTOMHas U
MOJIEKYJIIpHasi Macca, KOJIWYECTBO BEIIEeCTBA, MOJb, MOJSpHAas Macca, MaccoBas JONI XUMHYECKOTO 3JIEMEHTa B
COCIMHCHNUH, MOHﬂpHBIfI OGT)éM, OKCHUI, KHCJIO0Ta, OCHOBAHHUE, COJIb, JJICKTPOOTPULATCIBHOCTb, CTCIICHL OKHCJICHUS,
XAMUYecKasi peaklusi, KIacCU(pUKalus peakuui: peakiui COSITUHECHHUs, PeaKlUh Pa3oKEeHUs, Peakuy 3aMelIeHus,
peaknuu oOMeHa, 9K30- M DHJOTEPMHUYECKHE PEaKIHNHU, TEMIoBoH d(Q(EKT peakiuu, siIpo aToMa, dIIEKTPOHHBIA CIIOH
aToMa, aToMHas Op6I/ITaHL, paauyCc atomMa, XUMHUYCCKasd CBiA3b, IOJIApHAA W HCIOJIApHAsd KOBAJICHTHAsA CBA3b, MOHHAas
CBSI3b, IOH, KATHOH, aHUOH, paCTBOP, MAacCOBast JOJI BEIIECTBA (MPOIICHTHASI KOHIIEHTPAIUs) B pacTBOPE;
~WLTIOCTPUPOBATE B3aNMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHATHI 1 IIPUMCHSTH OTU MOHATHUA ITIPU ONIMCAaHUU BEIICCTB U
HX IPEBpaLICHHU;
-HCTIOIh30BATh XUMHUYECKYIO CHMBOJIMKY LIS COCTaBIICHHsI (DOPMYIT BEIIECTB U YPaBHEHUH XUMHYECKHX PEaKIIHii;
-OnpeaciiaATb BaJICHTHOCTE aTOMOB 3JIECMCHTOB B 6I/IHapHI)IX COCIMHCHUAX, CTCIICHb OKHCJICHUS DJICMCHTOB B 6I/IHapHI)IX
COEIMHEHUSAX, MPUHAJISKHOCTh BEIIECTB K OMPEIeNEHHOMY KJaccy cOoenMHeHUi mo ¢opMmyriaMm, BHJI XUMHYECKOH
CBA3HN (KOBaHeHTHaH u I/IOHHaﬂ) B HCOPTraHNYCCKUX COCANHCHUAX
-packpbiBath cMbicn llepuonmueckoro 3axoHa J[. M. MenaeneeBa: N1€MOHCTPUPOBATh INOHUMAaHUE NEPUOANMYECKON
3aBHCHMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX MOJO0KEHHS B HepHOJIH‘IeCKOﬁ CHUCTEMC, 3aKOHOB COXpPaHCHUSA
MaccChl BEIIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYIIIPHOTO yUEHHSI, 3aKOHAa ABOTaApo;
-OIMCHIBATh M XapaKTepU30BaTh TabanuHyto ¢popMy Ilepronuueckoit cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3jinyaTh
TIOHATHUS «TJaBHas moarpymnmna (A-rpyrmrma)» u «mododnas moarpymma (b-rpyrma)y», Mansie 1 OOBIIHE IEPHOIHI,
COOTHOCUTH 0003HAUCHUS, KOTOpbIe UMetoTcs B Tabimie «Ileproandeckas cuctema XuMudeckux smemenTos [1. 1.
MeHzeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMK CTPOECHUS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsij spa,
o0111ee YKCII0 JIEKTPOHOB U PACIPEeIeHUE UX 10 3JICKTPOHHBIM CII0SIM);
-KJIACCU(PUIIMPOBATH XUMHUECKHUE HJIEMEHTHI, HEOPIaHNYECKHE BEIIECTBA, XMMHUUYECKUE PEaKIUM (II0 YUCIY U COCTaBY
YYacTBYIOIIMX B PEAKIINH BEIECTB, IO TEIUIOBOMY d(PQexTy);
XapaKTepu30BaTh (OMMCHIBATH) OOLIME XMMUYECKHE CBONCTBA BELIECTB PA3JIMYHBIX KIIACCOB, ITOATBEPXKIAsl ONMCAHUE
IIpUMepaMH MOJICKYIIAPHBIX yPaBHEHUI COOTBETCTBYIOIINX XMMUYECKHX PEaKIIHIA;
-IPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTABA, BO3MOXHOCTH IIPOTEKAHUS
XMMUYECKUX IPEBPALICHUH B Pa3IUUHBIX YCIOBUSIX;
-BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO ¥ MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO JIOII0 XMMHYECKOT0 JIEMEHTa
1o (opMyJie COeIMHEHNUsI, MaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOH
peakuuu;
-IPUMEHSTH OCHOBHBIE OIEPALIN MBICTUTEIBHOMN NEITEIbHOCTH — aHAJIN3 U CUHTE3, CpPaBHEHHE, 00001IeH1e,
CHCTEMAaTU3aLHI0, KJIaCCU(PHUKALINIO, BHISIBICHUE IPUYUHHO--CIECTBEHHBIX CBA3EH — AJIsl H3YUEHHUS CBOIMCTB BEIIECTB U
XMMHYECKUX PEaKIHi, €CTeCTBEHHO-HaY4YHbIE METObI IO3HAHUS — HAOII0ACHNE, U3MEPEHUE, MOJETUPOBAHNE,
AKCIIEPUMEHT (peabHBIA M MBICIICHHBIN);
-CJIe10BaTh MpaBUiIaM MOJIb30BAHMUS XMMUYECKON OCYI0H 1 1a00paTOPHEIM 000pPYAOBaHHEM, a TAKXKE ITPAaBUIIAM
o0palieHus ¢ BEEeCTBAMHI B COOTBETCTBUU C MHCTPYKLHUSIMHU O BHIITOTHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB I10
MOJTYYEHHUIO U COOMPaHMIO I'a3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOIA), TPUTOTOBIIEHUIO PACTBOPOB C
onpenenéHHOl MaccoBOM J10J1el pacTBOPEHHOTO BELIECTBA, MJIAHUPOBAThH U IPOBOAUTH XMMHUYECKUE SKCIIEPUMEHTHI TIO
pacro3HaBaHUIO PACTBOPOB LIENOYEH U KHUCIIOT C MOMOIIBI0 HHIMKATOPOB (JIakKMycC, peHon(TanenH, METHIIOPAHK U
JApyrue).

K xonmy oOyuenus B 9 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTh
c(OpPMUPOBAHHOCTD Y O0YYAIOLINXCS YMEHUI:
-pacKphIBaTh CMbICT OCHOBHBIX XUMHYECKHUX IMOHATUN: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, NOH, KATHOH, aHUOH,
MIPOCTOE BEIIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPHULIATEIEHOCTh, CTENIEHb OKUCIICHHS, XUMHUYECKast
peakuus, XMaMHUYecKas CBsI3b, TEIUIOBOH 3((EKT peakinu, MOJib, MOJISIPHBIA OOBEM, PacTBOP, JIEKTPOIHTHL,
HE3JIEKTPOJIMUTHI, DJIEKTPOIUTHUECKAS TUCCOLMALUS, PEAKLUK HOHHOTO OOMEHa, KaTalln3aTop, XUMHUECKOE PaBHOBECHE,
oOpaTHMble 1 HEOOPATHUMBIE PEAKIIUH, OKUCIUTENLHO-BOCCTAHOBHU-TENBHBIE PEaKLIUU, OKHICIUTENb, BOCCTAHOBUTEID,



OKHCIJIEHHE U BOCCTaHOBJICHUE, aJNIOTPOnus, aM(poTep-HOCTh, XUMHUUECKas CBSI3b (KOBAJICHTHAS, HOHHAS,
MeTaJTHIecKas), KpuCTaIUInYecKas pemérka, KOppo3usi METaJluIoB, CIUIABbI, CKOPOCTh XUMHUYECKOH PEaKiuu,
npenensHo nonycruMas konenTpanus [1J1K BemecTsa;

-WJUTFOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U MIPUMEHSATh 3TH MOHATHUS IPU OMMCAHUU BEIECTB U
WX MpEeBpaLICHU;

-HCIOJIB30BAaTh XUMHYECKYIO CHMBOJIMKY LIS COCTaBIIeHHsI (DOPMYIT BEIIECTB U YPaBHEHHH XUMHUECKUX PEaKIIHii;
-ONpeNenaTh BaJEHTHOCTh M CTEMEHb OKUCJIEHUS XHMHUYECKHX 3JIEMEHTOB B COEIMHEHHSIX pPAa3JIMYHOIO COCTaBa,
MPUHAAJIEKHOCTh BEIIECTB K ONpEleEHHOMY KIIacCy COeAMHEHMH 1o (opMmynaM, BHUA XHMHUYECKOH CBSI3H
(KOBaJNIeHTHAsI, MOHHAS, METAJUIMYecKas) B HEOPTaHUUECKHX COCAMHEHUSX, 3apsi WOHA M0 XMMHUYECKoW ¢opmyie,
XapakTep cpelbl B BOAHBIX PAacTBOpaX HEOPraHWYECKUX COEAWHEHHH, TUN KPHUCTAIUTMYECKOW PEeIIETKH KOHKPETHOrO
BEIIIECTBA;

-packpsiBath cMmbich [lepuonnyeckoro 3akona J{. 1. MeneneeBa v AEMOHCTPUPOBATH €0 IOHUMaHHUE: OMUU-CHIBATh U
XapakTepu30BaTh TabanuHyIo Gpopmy [lepruoauueckoll CHCTEMBI XUMHUECKUAX JIEMEHTOB: Pa3ind-aTh MOHSATHUS
«rnaBHas noAarpynma (A-rpynmna)» u «nodounas noarpymnma (b-rpymmna)», Manbie U OONbIIHe IEPHOABI, COOTHOCUTD
0003HaYeHMsI, KOTOPhIE UMEIOTCS B MIEPUOMYECKOI TaOIUIle, C YNCIOBBIMU XapaKTe-PUCTUKAMHU CTPOSHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsi siapa, 00Iee YKCII0 SJEKTPOHOB U paclpe/iefieHHe UX 110 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U MX COCJMHEHHH B TIPE/IeNiaX MaJbIX
MIEPHO/I0B U TJIaBHBIX MOJATPYIII C YIETOM CTPOEHHS X aTOM

-KJIaccu(UIIMPOBATh XUMHYECKUE 3JIEMEHThI, HEOPTaHWYECKHE BEIIECTBA, XMMUYECKHE PEaKIH (110 YHCITY U COCTAaBY
YYacCTBYIOIIMX B PEaKIIMH BEUIECTB, 110 TEIUIOBOMY 3(pPeKTy, 0 M3MEHEHNIO CTeNeHel OKUCIEHHSI XUMHUIECKUX
3JIEMEHTOB);

-XapaKTepu30BaTh (OMUCHIBATH) OOIMHME W CHEMU(PUUYECKHE XHMHUYECKHE CBOWCTBA MPOCTBIX W CIIOKHBIX BEIIECTB,
MOITBEPIKIasi OMMCAHNE TIPUMEpPaMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XMMHYECKIX PEAKIIHIA;
-COCTaBJIATh yPaBHEHUs 3JEKTPOIUTHYECKON JUICCOIMAIINH KUCIIOT, MET0Ye U COMei, MOTHbIe U COKpaIIEHHBIE
YpaBHEHHUS PeaKi HOHHOrO 0OMEHa, ypaBHEHHsI peaKLni, MOATBEPKAAIOIINX CYLIECTBOBAHUE N'eHETHUECKON CBSI3U
MEKIY BELECTBAMU Pa3IMIHbIX KJIACCOB,;

PacKphIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IIOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OayraHca dTUX PEaKIIHiA;

-IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT UX CTPOEHMSI, BO3MOKHOCTH IIPOTEKAHUS XUMHUYECKUX
[IPEBPALLIECHUI B Pa3JIMUHbIX YCIOBUSX;

-BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO ¥ MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO JIOII0O XMMHYECKOT0 JIEMEHTa
110 (hopMyJie COeIMHEHNUS, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 yPABHEHUIO XUMHYECKOM
peaknuu;

-coOMI0aTh MIPaBUIa ONb30BaHMU XMMUYECKOH TIOCYA0H U 1a00paTOPHEIM 000PYAOBaHHUEM, a TAKXKE PABUIIA
o0palieHus ¢ BEIECTBAMHI B COOTBETCTBUU C MHCTPYKLUSIMHU 10 BHITOIHEHHUIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB IO
TIONTyYEHHIO ¥ COOMPAHHIO Ta3000pa3HbIX BEMIECTB (aMMHAKa M YTIIEKHCIIOTO ra3a);

-IPOBOJUTD PEAKLUH, HOATBEPKAAIOIINE KAUECTBEHHBI COCTAaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATE ONBITHBIM MYTEM
XJIOpUA-, OpoMuI-, HOauA-, KapOoHat-, pocdart-, cuIuKat-, cyabhar-, THIPOKCUA-NOHBI, KATHOHBI aMMOHUS M IOHBI
N3Yy4YEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PaCTBOPaX HEOPTaHUYECKUX BEILECTB;

-IPUMEHSITh OCHOBHBIE OIEPALMU MBICIUTEIBHON NESITENbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMAaTU3alMI0, BBISBICHUE NPUYMHHO-CICACTBEHHBIX CBS3€M — Ul M3y4YEHHs CBOICTB BELIECTB M XUMHUYECKHUX
peakuuii, ecTeCTBEHHO-Hay4Hble METOABI IIO3HAHUS — HAOJIOAEHHWE, W3MEpEHHE, MOICIMPOBAHME, SKCIEPUMEHT
(peanbHBII U MBICTICHHBIH ).



TEMATHUYECKOE IIVTAHUPOBAHME

8 KJIACC

KoJaunuecTBO 4acoB

Ne HaunMeHoBaHue pa3jeioB U TeM JJlIeKTpOoHHbIe (U poBbIE)
KonTtpoabHbie I[pakTuyeckune
n/n MPOrpaMMbI Bcero o0pa3oBaTeibHbIE PECYPCHI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE TIOHATHSI
X — 0
11 ecI::cHT;LO?,HZ?;I;a; r([) ;II?;:;ZeCKoﬁ 5 2 bubmorexa LIOK
' p https://m.edso0.ru/7f41837c
JSSITEIbHOCTH YeJIOBEKa
bubaunoreka [IOK
1.2 B 15 1
SLIcCTBA 1 XuMITicTiale peartutd https://m.edso0.ru/7f41837c
Hroro no pazaeny 20
Pa3paen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHMYeCKUX BelleCTB
91 Boznyx. Kucnopon. Ilonsitie 06 6 bubmmorexa LIOK
' OKCHIaX https://m.edsoo.ru/7f41837c
59 Bomopon.Ilonstie o KuCiIoTax u 8 1 bubmoreka [IOK
' COTISIX https://m.edsoo.ru/7f41837c
53 Bona. Pacteopsr. [lonstre 06 5 1 1 bubmoreka [IOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJTACCHl HEOPTAaHHIECKUX 1 1 1 bubmoreka [IOK
' COEIMHEHHH] https://m.edsoo.ru/7f41837c
Uroro no pazueny 30

Pazpnen 3. [lepuoguyecknii 3axon u Ilepuoanueckas cucrema xummuueckux 3j1eMeHToB Jl. . Menaeseesa. CtpoeHue aroMoB. XumMHuUecKas CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[lepuonnueckuii 3aKoH U

31 [Tepuonnueckas cucrema 7 bubmmoreka [JOK
' XUMHUYeCKuX sneMenTos J1. 1. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aToMa
39 Xumuueckas cBA3b. OKHCIUTEIBHO- 8 5 bubnuorexa [IOK

BOCCTAaHOBUTCIIbHBIC pCAKITUN

https://m.edsoo.ru/7f41837c
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bubaunoreka [IOK

Hroro o paszery 15 https://m.eds00.ru/7f41837¢
PesepBHOE Bpems 3 BH6H_HOTeKa LOK

https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 onewewton VA-rpymma, Asor,qochoprx | 7 ;| BimoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Xumus, 8 kiacc/ Pyasutuc I'.E., ®enpaman @.I'., AkurionepHOe 00LIECTBO
«3narenscrBo «lIpocsemenue»

* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I"., AkurionepHoe 00111€CTBO
«M3parenscTBO «IIpocBemieHne»

umus, 8 kiacc/ Pymsutuc I'.E., ®enpnaman @.I°., AkuirionepHoe 00111eCTBO
«M3parenscTBO «IIpocBemienne

* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpnaman @.I°., AkurionepHoe 00111eCTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

pabouasi mporpamMmma

B Ta0JIMIIax, CXeMax, pUCYHKax

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

y4ay.py, g Kiacc

bu6nuoreka [IOK



