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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOMA
00pa3oBaTeNpHOM MPOrpaMMbl OCHOBHOTO 00LIEr0 0OPa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (enepaibHO paboueil nporpaMmmsl
BOCIIUTAHUS U C YUYETOM KOHIEMIMN MPENOAABAaHUs YUYCOHOTO MPEeaAMETa « XUMUSD»
B 00pa30oBaTe/ibHbIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AA€T TPEACTABICHUE O MENX, OOIICH CTpaTreruu
OoOyueHusl, BOCIHTAHUS M Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAaHABIMBACT  O0S3aTEIBHOE  MPEAMETHOE COZIEpIKaHME,
NPEAYCMATPUBAET PACIPEACIICHHE €ro N0 KiaccaM W CTPYKTYPUPOBAHME I10
pazaenam M TeMaM MpPOrpamMMbl MO XWMUM, OMNPEAENSICT KOJUYECTBCHHBIE W
KQUECTBECHHBIE XapAKTEPUCTUKA COJIEPKaHUS, PEKOMEHTyEMYIO
MOCJICIOBATENBHOCTh  M3YUYEHUST XHUMHM C  YYETOM  MEXNPEAMETHBIX U
BHYTPUOIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOTO  MOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  O0yYaromuxcsi, ONPeAeaseT BO3MOXHOCTH MpEeaMeTa IS
peanuzanuu TpeOOBaHWM K Pe3ysibTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTENIbHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO 00HIEr0 0Opa3oBaHMsl, a TAKKEe TPeOOBaHWMA K
pe3yabpTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHOM JACITENRHOCTH OOYYaromerocss Mo OCBOCHHIO
y4eOHOTO COACPKAHUSI.

3HaHWE XWMHH CIY>KUT OCHOBOM It (OPMUPOBAHWS MHUPOBO33PCHUS
00y4aroLEerocs, €ro MPeACTaBIICHUH O MATEPUAIbHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (POpPMHUpPYEMBIE XMMHEH MPEACTABICHUS O B3aMMONPEBPALICHHSIX
SHEPruM W 00 HBOJIIOLMH BELICCTB B MPUPOAC, O MYyTAX PEIICHUS TI0OATBHBIX
npo0JeM YCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPrETHUCCKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

H3yueHne XumMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJii  CAMOPA3BUTHS U
(OpMHUPOBAHUS KYJIbTYPhI INYHOCTH, €€ 001IeH U (PYyHKIIMOHATLHON rPaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHUS W TBOPYECKUX CIOCOOHOCTEH
0o0yvarommxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIbHBIX W MCCIICIOBATEIBCKUX YMEHHMH, HEOOXOJMMBIX Kak B
NOBCEIHEBHOM JKU3HHU, TaK U B TPOPECCUOHATBHON ACITENbHOCTH,

3HAKOMHUT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTrO B3IIsAAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHONW IPAMOTHOCTH O0YYarOLINXCS,



CnoCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JIaHHBIE HaMpaBjcHHUS B OOYYEHUM XMMHUW OOECHEUYMBAIOTCH CHEHA(PHUKON
COJEP)KaHusl  yuyeOHOro  MpeAMEeTa, KOTOpPBIA  SABISETCA  NEIArOrMYeCKd
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM dTane €&
Pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOrO 00mIEro o0pa3oBaHUsl OPUCHTHPOBAH Ha
OCBOEHME OOYYAIOIUMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWUMHH, OCHOB
HEOPraHWYECKOH XUMHUM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHATUIA
OPraHAYECKO XNUMUHU.

CTpykTypa coaepKaHHsl MPOTrPaMMBI IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAXO0AA K €€ M3yueHUr0. COAECP)KAHME CKIIAJbIBACTCA M3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHI O XUMUYECKON
peakuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHuM30BaHbl MO MPUHLIMITY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEACTABICHUMN
Pa3HOro YpOBHS:

— @TOMHO--MOJIEKYJIAPHOrO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuomnueckoro 3akoHa /[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBS3H;

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMW BEIIECTB B
pacTBopax.

TeopeTHYeCKkre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX W OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJJHOTO
YPOBHS K JAPYTrOMY, BBIIOJHAS (YyHKIMKM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUSA W IOJYUYEHUS
MU3Y4YaEMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABIIAIOIIEN HAYYHON KapTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3ydeHWE XUMUH NPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYCHHBIX YYEOHBIX MPeAMETOB. «OKpPY>KaOIUH MUPY,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Kiraccy.

[Ipy W3ydYeHMH XUMUM OPOUCXOIUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMHYECKOH HAyKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4yeOHOIrO MpEeAMETa COCTOMT B (POPMHPOBAHWUM CUCTEMBI XUMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSITHIA, 3aKOHOB U TEOPETUUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MWPOBO33PEHUYECKOTO XapakTepa, SA3bIKka HAyKH, B



NPUOGLWEHNN K HayyHbIM MeTOo4aM MO3HaHUSA MNPU  M3YYEHUU BELLECTB MU
XUMUYECKNX peakunii, B (DOPMMUPOBaAHNM N Pa3BUTUN MO3HABaATE/IbHbIX YMEHUN ©
MX TMNPUMeHeHUN B Y4yeOHO-MO3HaBaTeNbHOW W Yy4yebHO-UCCNeAOBaTe/IbCKOWN
AeATeNbHOCTM, OCBOEHMM npaBui 6Ge3onacHoro ob6bpauweHuMa ¢ BewecTBamym B
NOBCEeAHEBHOM XXU3HM.

Mpn N3y4YyeHNU XMMUKN Ha YPOBHE OCHOBHOro 06uLLero obpasoBaHuUsA BaKHOe
3Ha4deHue Npuobpenn Takme Lenun, Kak:

- (opmupoBaHWe WHTENNEKTya/lbHO PasBUTO NMYHOCTU, TrOTOBOM K
camMoo6pa3oBaHui0, COTPYAHUYECTBY, CaMOCTOATENIbHOMY MPUHATUIO PELUEHUA,
CNOCOOHON afanTMPOBaTbCA K ObICTPO MEHSIOLLMMCS YC/TOBUSAM XXU3HW;

- HanpaBfeHHOCTb  00y4YeHMA Ha cucTeMaTuyeckoe npuoobLLeHne
oby4yarouMxca K CcaMOCTOSATe/NIbHOW MNo3HaBaTe/IbHOW [eATe/IbHOCTU, HayYHbIM
MeToAam MO3HaHUSA, GOPMMUPYOLLMM MOTMBALMIO M pasBUTME CMOCOOGHOCTel K
XUMUK;

- obecneyeHne ycnoBuin, cNOCOOGCTBYHOLWMX NPUobpeTeHUO 0byYaro L MMmucCs
OonblTa pasHoo6pasHoO [eATEeNbHOCTU, MO3HAHWS M CaMOMO3HaHUSA, K/YEBbIX
HaBbIKOB (K/HOYEBbIX KOMMETEHUWIA), MMEKLWNX YHMUBepcasibHOe 3HadeHue ans
pas/InYHbIX BUAOB AeATE/IbHOCTN;

- (opmupoBaHue o06LWen PYHKUNOHANBbHOW W eCTeCTBEHHO-Hay4HOW
rpaMoTHOCTW, B TOM 4uCNe YMEHUA O0OBACHATL WU OUeHMBaTb SBJIEHUS
OKpYyXalLwero Mupa, UCNoAb3ys 3HaAHUA W ONbIT, MOJIYYEHHbIe MPU U3YYEHUN
XUMUN, TPUMEHATL WX MPU peweHUn npobnem B MNOBCEAHEBHOW XXWU3HU W
TPYAOBOW AeATENIbHOCTHU;

- QopmupoBaHue y oby4dawLWUXcA TYMaHUCTUYECKUX  OTHOLUEHUA,
NOHUMAHUNA LEHHOCTU XUMWYECKUX 3HAHUW [ BbIPabOTKM 3KOJIOTNYECKM
uenecoobpasHoro noeefeHUA B ObITYy M TPYyAOBON [AeATENIbHOCTU B LEAAX
COXpPaHeHUs CBOEro 340P0BbSA N OKPY>XXatoLLel NPUPOLHON cpeibl;

- pa3BuTME MOTUBALMM K OOYYEHU, CMNOCOBHOCTENM K CaMOKOHTPO/IO W
CaMOBOCMUTaAHUKD Ha OCHOBE YCBOEHUS  06LLeYesIOBEYECKUX  LEeHHOCTeM,
rOTOBHOCTU K OCO3HAHHOMY Bbl60pYy NpPOuNs MU HanpaB/ieHHOCTU AanbHenLero
0byyeHuns.

O6uiee 4Ymcno 4acoB, OTBEAEHHbLIX A1 W3YYEHUS XUMWUM Ha YPOBHE
OCHOBHOro obuiero o6pasoBaHus, coctaBnseT 136 vacos: B 8 Kacce - 68 yacoB (2
yaca B Heflent0), B 9 Kjiacce - 68 vacos (2 yaca B HefleNto).



COAEPKAHUE YYEBHOI'O IPEIMETA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Posib XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tena w BemiecTBa. MOU3NYECKME CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSIHUE
BenlecTB. [oHsATHE O METOAAX MO3HAHHMS B XMMHUHU. UHMCTBIE BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMHUYECKUE HIEMEHThl. CHMBOIBI XUMWUYECKUX
3eMeHTOB. [IpOCThIE M CHOKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENIbHAS aTOMHas —mMacca.
OTHOCHUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHHH.

KonnyectBo Bewectsa. Monib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
MAacChl M 4YHMCJIa CTPYKTYPHBIX €OUHMI] BewmecTBa. Pacuérel mo ¢opmynam
XUMHYECKHAX COCAMHECHHNA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii JKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYI0M, MpaBuiiaMi padoThl B 1a00paToOpun u
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM OOOPYJOBAHUEM, U3YUEHHE W OMUCAHUE
(U3nYECKUX CBOWCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(¢usznuecknx (TUIaBJICHUE BOCKA, TAasHUE JibJla, PacTHMpaHUE caxapa B CTYIIKE,
KHATICHUE W KOHJCHCALMS BOJbI) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIAa C KMCIOTOM) SABNEHU, HAOMOaeHNE U
OMKCAHUE TPU3HAKOB TMPOTEKAHUS XWMHUYECKUX peakumid (PassioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJOPUAOM Oapusi, pa3ioXeHHe TMAPOKCHAA
meam (11) mpu HarpeBanum, B3aMMOACHCTBHE kene3a ¢ pacTBopoM conm meau (1),
U3YYECHUE CNOCOOOB PA3JCIICHUs CMECEH: C MOMOIIBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOoMaTorpadus, TPOBEACHHE OYUCTKH MMOBAPECHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJIbTATOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHWsT MAacChl, CO3JAHUE MOJEIEH MOJEKY
(IIapOCTEP>KHEBBIX ).

Baxueiimnue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razo. CocraB Bo3ayxa. Kucimopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxokneHwe Kuceiaopoga B OPUPOAE, (PU3MUECKHE M XUMHYECKUE
cBoiictBa (peakumm ropeHusi). Oxcuawl. [Ipumenenune kuciopoga. CrnocoObl



NOJlyYEHUsl KUCIOpoJa B JIaoOpaTopuud W MPOMBINUIEHHOCTH. KpyroBopor
KHACI0poa B mpupojie. O30H — alIOTPOIHAs MOAU(PUKALAS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JSHIAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: yIrOidb M METAH. 3arpsa3HEHUE
BO3/lyXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT M mpOCTOE BELIECTBO. HaxoxaeHue Boaopoaa B
npupose, (U3MYEeCKHe ¢ XHMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
nostyyeHus. Kucmorel 1 comu.

MosnsipHblii 00bEM Ta30B. PacY&Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HacbllieHHBIE M HEHACBHILMICHHBIE PACTBOPBEL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BEMIECTBA B PACTBOPE. XMMHUECKUAEC CBOMCTBA BOABI. OCHOBAHMS.
Pone pacTBOpOB B MPHUPOAE U B XKM3HM YeNIOBEKA. KpyroBopoT BOABI B IPUPOJAE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heopranmdeckux coeamHeHuil. Okcuabl. Knaccudukarms
OKCHJIOB.  coyicoOpasyrome  (OCHOBHBIE,  KHCJIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Du3MuecKkHe W XUMHYECKUE
cBOiCTBA OKCUIOB. [lonyueHne OKCua0B.

OcHoBannda. Kiaccuukanms OCHOBaHMIA: INENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMmeHkiarypa ocHOBaHWi. (DU3MYECKUE U XUMHUYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa KUciioT. OU3NUYECKUE U
XUMHUYECKUE CBOWCTBA KUCHOT. Psan axruBHoctw meramnoB H. H. bekerosa.
ITony4denue KUCIOT.

Comu. Homenkmarypa coneii. GU3AYECKUE U XUMUYECKUE CBOWCTBA COJIEH.
ITony4denue coien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCTMHEHUNA.

Xumuueckuii IJKcCnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACPKaHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHUE W W3YYCHHE CBOWCTB KHCIOPOAA, HAOIIOJICHUE
B3aMMOJCHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
OpEeKpalicHusl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB |
OMKACAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W HM3YUYECHUE
CBOMCTB BOJOpOAa (FOPEHME), B3aUMOJCHCTBHAE BOJOpoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOIIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHME OCOOCHHOCTEH pACTBOPEHMS BEILECTB C
Pa3NM4HON PACTBOPUMOCTBI), TPUTOTOBJIEHUE PACTBOPOB C  ONPEACIIEHHON
MAacCOBOM 0JIEN paCTBOPEHHOIO BEIIECTBA, B3AUMOAEHCTBUE BOJABI C METAJIAMU
(HaTpueM W KajbluueM) (BO3MOXKHO  HWCIHOJIb30BAHWUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHUE O00pa3slOB HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HAOIOJICHUE U3MEHEHHSI OKPACKHA MHAMKATOPOB B PACTBOPAX KUCIIOT M LIECJIOYEH,
U3y4eHUE B3auMmojchcTBhas okcuaa meanm (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMii HEUTpaM3alMu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYrMM M3 pacTBOpPA COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BakHehmme Kiaacchl HEOPraHMYECKUX
COCIMHECHUI).

Hepunoanyecknii 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
yiemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoOB. XHUMHYECKAsl CBA3b.
OKHCIUTEILHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH

[lepBbie MONBITKH KIACCH(PUKANMM XHUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IpyNmnax CXOJHBIX 3JIEMEHTOB (LIECJIOYHBIE W IIEIOYHO3EMEIbHBIE METAUIBI,
TJTIONE€HbI, HHEPTHBIE Ta3bl). JJEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanyeckuii 3akoH. Ilepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
HU.  MengeneeBa.  KopoTkonepuoaHas W AJUHHONEPUOAHAS  (OPMBI
Ileproauyeckoil cucTeMbl XUMUUYeCcKuX 3yieMeHToB [I. Y. Menneneesa. [lepuonasl
n rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JIOYEK arOMOB  MEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepunoamueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA IO €ro nojoxkeHur B [lepuonuueckoit cucreme /[, M. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWMMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUIMYECKUX CBOKCTB IO TPYNIaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [IepuoaAnveCcKOi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4€HbIA H
IPOKIAHUH.

Xumuueckass CBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX HIIEMEHTOB. MOHHAs CBA3b.

Crenenp  OkucieHHs.  OKHCIIMTEINBHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Tpoueccel OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii ykcnepumenm:

U3y4eHUEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBHE
TMAPOKCUIA LMHKA C PACTBOPAMH KHCIOT W IWICJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(rOopeHue, peakuuy Pa3IoKEeHUS, COSTUHEHUS).

Mesxcnpeomemnuie céasu



Peaymzanuss MEKOPEAMETHBIX CBSI3CH MPU M3YUYCHUM XMMHM B 8 Kitacce
OCYUIECTBJISIETCS 4E€PE3 HCMOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SBJISIOIIUXCS CUCTEMHBIMM ISl OTACIBHBIX TPEAMETOB
€CTECTBEHHO--HAYYHOTO [IAKJIA.

OO0111Ke €CTeCTBEHHO--HAYYHbIE TIOHITHS: HAYy4HbIi (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, AaHaJiu3, CHUHTE3, KIacCU(PUKAUMs, TMEPUOANYHOCTh, HAOJIOACHHE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUC.

®usnka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIW],
M30TOIBI, PAANOAKTUBHOCTh, MOJICKYJA, SJICKTPUUYECCKHUIA 3apsji, BEMIECCTBO, TEJNO,
00BEM, arperarHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MYECCKUE BEIMYWHBI, €TUHUIIBI
MU3MEPEHUS, KOCMOC, TTAHETHI, 3BE31bI, COIMHIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MTOJIE3HBIE UCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL.

9 KITIACC

BemecTBo M XuMu4ecKasi peakmus

[Tepnoanyeckuii 3akoH. [lepruoanyeckas cUCTEMA XUMHUYECKUAX 3JIEMEHTOB /1.
H. MenpeneeBa. CtpoeHuEe aroMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XUMHAYECKUX OJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCAVUHEHUIA B COOTBETCTBUM C TMIOJIOKCHUEM JJIEMEHTOB B llepmommueckoi
CUCTEME W CTPOCHUEM UX aTOMOB,

CrpoeHue BEUIECTBA. BHUJIBI XMUMWYECKOW CBS3H. THIBI KPUCTAIMYECCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECCKON PEMIETKA U
BHUJA XUMHUUYCCKOM CBSI3M.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYECKUX BEIMICCTB. XUMUUYECKUE
CBOMCTBA BEMHICCTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCAMHEHWM, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMHYECKUX PEAKIMA MO pa3TuYHbIM MpU3HAKaM (IT0 YUCITY
W COCTaBy YYaCTBYIOIIMX B PEaKIMKM BEUIECTB, MO TEMIOBOMY 3((eKTy, Mo
U3MECHEHUIO CTEMEHEH OKUCICHUS XMUMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECCKUE PEAKIIUU, TEPMOXUMUUYECKHE
YPaBHCHHSL.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOH peakiuu. [loHsTie 00 0OpaTUMbIX W
HEOOpATUMBIX XMMUYECKUX peakiusaX. [IOHITHE 0 TOMOINE€HHBIX M NE€TEPOre€HHBIX
peakuusx. [lonsatue o karamuze. [IOHITHE O XUMUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHMHWYECKOW PEAKIMU W TMOJOKECHUE XHUMHUYECKOTO
PABHOBECHSL.

OKHCIIUTETLHO-BOCCTAHOBUTEIILHBIE  PEAKIIMK,  DJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTENBHOMN peaKIuu. CocraBiicHHE  ypaBHECHMI



OKHCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  MCHOJIb30BAHUEM  METOA
3JIEKTPOHHOTO OanaHca.

Teopus dIEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHL U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHW3M JUCCOLMALMM BEUIECTB € PA3JMYHBIMUA BHJIAMHU
XUMHUYECKOH CBsi3H. CTeneHp aucconnanni. CUIbHBIE U CTA0BIE SNIEKTPOTIUTHI.

Peaknuun noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIUA HOHHOTO 0OMEHA,
MOJIHBIE M COKPalWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHM W CcoNeli B CBETE MPEIACTABICHHNA 00 SIEKTPOTUTHYECKON
qucconmranyv. KauecTBeHHbIE peakiiii Ha HOHBL. [[OHATHE O THAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSIMHM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUICCTB — METAJUIOB M HEMETALIOB (TpaduTa W anmasa), CI0KHBIX BEIIECTB
(XJ0puaa HaTpusi), UCCICTOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3JCHCTBHs pPa3IMUHBIX (PAKTOPOB, HCCIAEAOBAHUE SIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoOLEcca AUCCOLUMALMMA KHUCIOT, WICNOYEH U comnei
(BO3MOYKHO  WCIIOJIb30BAHWE  BHUJACO MATEpUATOB), TNPOBEACHUE  OMBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocagka, BBIICICHHE Ta3a, OOpa30BaHUE BOJBI), OMNBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(rOpeHue, peakuuu Pa3JIoKEHHs, COCIMHEHMS ), PACIIO3HABAHUE HEOPTAaHMYECKHUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
3KCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OOmias xapakTepucTuka rajaoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUUYECKHE CBOWCTBA HA OpUMEpPe  XJjopa
(B3aMMOJICHCTBUE C METAIJIAMH, HEMETAJJIaMH, WIeJIo4aMu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XMMUYECKAE CBOMCTBA, MOJIyYCHHE, NMPUMEHEHUE. JleicTBre
XJIOpa W XJOPOBOJAOPOJA HA OPraHU3M 4YEJIOBEKA. BakHehmme XJopuiabl U UX
HAXO0KJICHUE B IPUPOLE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCeHHs. CTpoeHuE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U Ccepbl. XMMUYECKUE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHUE, (PUBHUECKUE U
XUMUYECKME CBOMCTBA. OKCHBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHUJIOB.
CepHass KHCIIOTa, (PU3MYECKHME M XUMHUYECKHME CBOicTBa (0o0mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT W crneuuduueckue). XUMHUUECKHE PEaKIvu,
JeKalue B OCHOBE MPOMBINUICHHOTO CHoco0a MOMYYEHWS CEPHOM KHCIOTHI.
[Tpumenenne cepHoit KUCIOTEL. COJIA CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeAMHEHU B mpupoje. XUMHUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JOXKIH,
3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS,

OOwas xapakTepucTuka >1eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTpPaHEHHE B MPUPOJE,
duznUecKue U XuMHUeCKue cBoicTBa. KpyroBopoT a3ora B npupojae. AMMHAK, €10
du3nUecKrue U XMMUYIECKUE CBOMCTBRA, MOTyUYeHUE U mpuMeHeHue. Coiu aMMOHUs,
uX (puzMUECKre U XMMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THAas KHUCJIOTa, €€ MOJy4YeHue, (PU3MyYecKre M XUMUYECKHUE
cBOiicTBa (00IME Kak MPEACTABUTENS Klacca KUCIOT W CHEHU(PUYECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAQueCTBE MHHEPATIbHBIX
ynoOpeHnid. XMMUUYECKOE 3arpsi3HEHUE OKPY>KaIOLIEH Cpeibl COSTMHEHUSIMH a30Ta
(KUCJIOTHBIE JOXKIHW, 3arpsA3HCHWE BO3Ayxa, MOYBBI M BOA0EMOB). Docdop,
ajnotpornHbie Moaupukanmu (ocdopa, (PU3MUECKHE M XMMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUYECKUE CBOMCTBRA,
nonyuenue. Mcnons3oBanue PpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPECHHUH.

OOwast xapakTepucThka 3eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XapakTEpHbIC€  CTEMEHU  OKHUCIEHMS.  YTJEPOA,  AIOTPOMHBIC
MoTu(pUKAIMKM, PACMPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa. AncopOuusi. KpyroBopot yrieponaa B npupoje. OKCUAbI YIiepoaa, ux
¢u3nuecKue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE M MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza mioOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIIOTa U €€ COJU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE KMCTOYHHKHM YIJIEBOAOPOJIOB (Yrojib, TPHUPOAHBIA ra3, HEPTH),
OPOAYKTBI WX NepepadboTku (O€H3WH), UX POJib B OBITY W MPOMBILNUIEHHOCTH.
[ToHsTue 0 OMOSOTUYECKU BaKHBIX BEIIECTBAX: JKUPAX, O€IKaX, YIIeBoJaxX — U UX
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢Qusznueckue M XUMUYECKHE CBOWCTBA, MOJYYEHUE U
npuMeHeHue. CoeaMHECHHUS KpeMHHUsT B mpupoje. OOume NpeAcTaBiIcHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kucinore. CUAMKATHI, X MCIOJIb30BAHUE B
ObITY, B MPOMBIILJICHHOCTH. BakHelMe CTpOUTENbHBIE MaTepUajibl. KepaMuKa,



CTEKJIO, LIEMEHT, OETOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IOB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIINI HAa XJTOPUA-UOHBI U HAOMIOEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOUIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COEJAMHCHWH (BO3MOYKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpasiaMu  ceppl M €€  COCOUHEHUSMH  (BO3MOKHO  MCHOJIb30BAHUE
BUJICOMATEPUAIIOB), HAOJIIOJACHHUE Tpoliecca OOYIIMBaHUs caxapa Mmoj ACHCTBUEM
KOHLUECHTPUPOBAHHON CEPHOM  KHUCJIOTHI, MW3YYECHUE XUMHYECKAX CBOWCTB
pa30aBIICHHOM CEPHOM KMCIIOTHI, TPOBEACHUE KAYECTBEHHOM PEeaKIMK HA CyJibdar-
WOH W HAOMOJAEHUE MPHU3HAKA €€ MPOTCKAHWS, O3HAKOMJICHHE C (DPU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3tamMu a30THBIX U (POCPOPHBIX yIOOpPEHUil, NOTyUYEHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAaKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKIMii HA MOH aMMOHMS U (Poc(aT-uOH U U3YUYCHHUE MPU3HAKOB
WX IIPOTEKAHU, B3aNMOICUCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCJIOTHI ¢ MEJIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  HM3YYEHHE  MOAENEH
KPUCTAUTMYECKUX PEIIETOK ajamaza, rpadura, ¢QysiepeHa, O3HAKOMIJICHHE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACMO3HABAHUE W W3YYCHHUE
CBOMCTB YIJIEKMCIIOTO rasza, MPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWJIMKAT-UOHBl WM W3YYCHHE NPHU3HAKOB WX NPOTCKAHUS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH HPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTalIbl M X COCTUHEHUSY.

MeTta/uibl M HX COeTHHEHUSA

OO01ast XapakTEPUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TOJNIOKEHUsT B llepuoauyeckoil cucreMe XUMHYECKHX dieMeHToB [[. W.
MenpeneeBa u cTpocHHsl aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckasi CBsi3b U
METAJIIMYECKas  KpPUCTAUIMYECKass  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPSHKEHUI MeTa/uioB. DGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYeHHsT METAUIOB. [IOHATHE O KOPpPO3MM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, AFOPATFOMUAHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METAIBL. MOJOKEHUE B [IepHOAMYECKON CHCTEME XUMUYECKUX
anemeHtoB JI. M. Menaeneesa, CTpOEHUE MX arOMOB, HAXOXKICHHWE B IPUPOJE.
OuU3nUecKre U XUMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus M Kanus). OKCHIbL U



TMAPOKCUIBl HATPUS W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHECHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLUMHA.  IIOJIOKCHUE B
Ileproanyeckoil cucreMe XuMHYECKUX dieMeHTOB [[. M. Menaeneesa, crpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. PU3NYECKuE 1 XUMUYECKUE CBOMCTBA MarHus
W KanblMs. BaxHeilmue coenuHeHUs KanblMs (OKCUA, THAPOKCHI, COJIM).
KécTkocTh BOIBI M CIOCOOBI €€ YCTPAHEHUSI.

AFOMHHMIA: TIOJIOKEHUE B [ I€PUOINYECKON CUCTEME XUMUYECKUX JJIEMEHTOB
J. Y. Menaeneesa, CTpOCHUE aTroma, HaXOXKIeHHE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOoMUHUs. AM(POTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucreMe XUMAYECKUX 3IIEMEHTOB /.
H. MenpeneeBa, CTpOEHHE aroMma, HaxOKaeHue B mpupone. PuU3nYecKue u
XUMUYECKUE CBOMCTBA kKene3a. OKCHIIbI, TMIPOKCHABI U cofu skene3a (11) u xxenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii JKCnepumenm:

O3HAKOMJICHHME C 00pa3llaMM METAUIOB M CIJIABOB, WX (DPU3HMUYECKUMHU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCUCTBUS OKCUA
KaJbUUs M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHUE BHUACOMATEPUATIOB),
MCCIIE0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS KElle3a B KUCIOPOJE
(BO3BMOYKHO  MCIHOJIb30BAHWUE  BUJECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xeneza (I1I), menm (11), HabmrOAEHUE W OMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHs, Kausg W KajblMs (BO3MOXKHO HWCHOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIEI0BAHUE aM(POTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe « BaskHenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIOLIas cpeaa

Bemectsa 1 marepuanbl B MOBCEAHEBHOW JKHU3HM 4elOBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momoie npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AO0MYCTAMAs
KOHUEHTpauus Bemects, aanee — [1JIK). Posib XMMHH B PEIIEHUU 3KOJOTHYECKUX
npooIieM.

Xumuueckuii JKCnepumenm:

U3y4eHUe 00paslioB MATepUajioB (CTEKJIO, CIJIABbI METAJIOB, MOJIMMEPHBIE
MaTEPUAIIBI).

Mesxcnpeomemnuwie céasu



Peanuzanus MeXIpeIMETHBIX CBs3el MpH M3YYCHWMM XMMHH B 9 Kiacce
OCYILIECTBIIICTCS 4epe3 HCMOJIb30BAHUE KAaK OOUIMX €CTECTBEHHO-HAYYHBIX
MOHATUMN, TaK ¥ TOHATHH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBIC TIOHSATHS: HAy4HBIN (PaKkT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KilaccupuKaius, TepUOJAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPCHHME, MOJACb, SBJICHHWE, TMapHUKOBBIN
3P deKT, TEXHONOTUS, MATEPUAITBI.

duznka: Marepus, aToM, D3JICKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIIHI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYECCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAITHYECKas
peméTKa, CIjaBbl, (U3NUECKUE BEIWYMHBI, CIUHHUIBI M3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, I3KOCHCTEMA, MUHEPAIIbHBIC
yn0OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIBHBIC BEIIECCTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBIE, TOTIJIUBO, BOAHBIE PECYPCHI.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI O
HPEAMETA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHWSI MPOrpPaMMBl  OCHOBHOIO OOWIEro
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUU B CIAUHCTBE y4e€OHOW H
BOCIIMUTATENIBHON IEATENIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU, IPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpPOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIUXCS.

JIMYHOCTHBIE ~ pE3yNbTAaThl  OTPAKAKT  TOTOBHOCTHh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CHUCTEMOW MO3WTMBHBIX LEHHOCTHBIX OpHEHTALMHA U
PacCIIAPEHUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIIEAWI0, MOHUMAHUA 3HAYEHUS XUMUYECKOM HAYKU B JKU3HH
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BJIAJETh AOCTOBEPHOM WMH(pOpManuei o
[EPEAOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBOM M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHPa M OOILECTBA;

2) rpa)kIaHCKOro BOCIMTAHUSL:

MPEICTABICHUST O COLMAIBHBIX HOpPMax M IPaBAJIaX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEAOBATENbCKOM, TBOPUECKOH MW JAPYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHEHUM  YYE€OHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM YydeOHOU JEATETLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApHUINEW C TO3ULNHU
HPABCTBEHHBIX U ITPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUI ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA WU COCTABIIAOLINE
OCHOBY JI1 IOHMMAHWS CYIMHOCTA HAYYHOW KApTHUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[TO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBbIC Uil OOBSACHEHWS HAOMIOJAEMBIX MPOLECCOB W SIBJICHMIA,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYJIBbTYPbl, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHONH pabOThl € y4E€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATypOl, JOCTYMHBIMA TEXHUYECKAMH CPEACTBAMH  HMHQPOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCT K caMO0Opa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIATbHEUIIIEM

4) popmMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KM3HM, OCO3HAHWUE MOCIECACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIIOICHUST MpaBuil  OE€30MACHOCTH NPU  OOpallleHuu ¢
XUMUYECKAMH BEIIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3iiuHOro poja,
YBOKCHHE K TPYIy M pe3yJibTaraMm TPYAOBOH ACATECIBHOCTH, B TOM YHUCIIEC Ha
OCHOBE TMPUMEHEHHS TMPEAMETHBIX 3HAHWH 1O XWMHWHW, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM MTpO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUNA,
TOTOBHOCTb aAANTUPOBATHCS B MPO(PECCHOHATIBHOM cpeae;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UENECO00Pa3HOEC OTHOUICHHE K NPHUPOJAE KAK HMCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o00pas3a KM3HU, OTBETCTBEHHOE OTHOLICHWE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBHIT O€30MACHOTO MOBEACHUS MPU PAdOTE ¢ BEMIECTBAMH, A TAKXKE B CUTyalHsX,
YIPOKAKOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATH 3HAHMS, MOJIYYACMbIE MPU M3YUYCHUU XUMUH, IS
PELICHN 3a1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIO, I MOBBIICHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHWs TIJO0AJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
3KOJIOTHYECKOTO MBILIJIEHHS], YMEHUSI PYKOBOACTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHHUKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeaMETHBIX PE3YJAbTATOB BBIACISAIOT 3HAYMMBIEC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHs,
OPHUHLAI, TANOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETAaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYISTHBHBIC), KOTOpBIE 0OecrneunBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUID YUYEOHOH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble JJoruyeckue aeiicTeus:

YMEHHSI MCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHHS MPUA OCBOEHUH
3HAHWHA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBLICHATH MX XapAKTCPHBIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATHUS JJ11 OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOUPATh OCHOBAHUS U
KPUTEPUU [JIsl KJIACCU(PUKALMKA XMMUYECKUX BEIIECTB M XUMWUYECKUX PEaKIIMIA,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JCIYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (NMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUHN MOJACIbHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (OopMysia U YPABHEHUE
XUMHYECKOH PEaKIMKM — IPHA PEICHUN YUeOHO-MO3HABATENBHBIX 33]1a4, ¢ YUYETOM
ATUX MOJEIJIBHBIX MPEACTABICHUH BBISBIATh U XapPaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMUUYECKMX BEHIECTB U XUMUYECCKUX PEaKIAN,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBSI3U W
OPOTHUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A& TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMbITA MO IJIAHUPOBAHWIO, OPraHM3AlAM M MPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HAOMIOAATh 34 XOJOM Mpolecca,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyJUpOBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJEJIAHHOMN padoTe.

Padora ¢ naopmanmueii:

YMCHHE BbIOWpaTh, AHAIM3MPOBATH W HWHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOIYYAEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs ~ JIUTEpaTypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIE
nocodust, pecypcbl VHTEpHETAa), KPUTHYECKM OLECHWBATH NPOTHBOPEYHMBYIO M
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMPOChl MPU MOUCKE U OTOOPE
WH(pOPMALlMU W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX Ui BBITOJHCHUS
y4€OHBIX U TIO3HABATEIBHBIX 33/1a4 ONPEACIEHHOTO THIA, MPUOOPETEHUE OTbITA B
o0nacTi  MCMONB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIOJb30BAHUS PA3JIMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpPAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WUTIOCTPUPOBATh PEIIACMBIE 33/Ja4M  HECIOKHBIMA CXEMAaMH, JrarpaMMaMmH,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMH,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHWE OKPYIKAIOLICH ITPUPOTHOMN
Cpeasl.

KomMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauanora W (Wjad) AUCKYCCHM) TIO
CyHIECTBY  OOCy>KHaemMoii  Tembl, (OPMYIUPOBATH  CBOM  NPEIIONKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHHSI  TPEIACTABIIATH  IMOJIYYECHHBIE  PE3yJAbTaThl  MMO3HABATEIIBLHOM
JESATEIbHOCTH B YCTHBIX W TMUCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOrO OIBITA,
nabopaTopHOil paboTHI MO UCCIETOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHHS y4YEOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOMA
NO3HABATEIbHOM WM MCCIICAOBATENbCKOM  JNEATEIBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPIAWHALMS
COBMECTHBIX JICUCTBHH, OIPEACICHAE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOThl U APYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC AeiicTBUSI:

YMEHHE CaAMOCTOSITEIBHO ONPEACTATh LEIH JEATEIIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENbHOCTD, BEIOMpaTh HanOoJee 3PPEKTUBHBIE CITOCOOBI PEIIEHUST YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHWl € YYETOM
NOJTyYEHUSI HOBBIX 3HAHWMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSX,
OLICHWBATHh COOTBETCTBUE IMOJYYECHHOTO PE3yjbTara 3asBICHHOW LENH, YMEHHUE
WCIOJIb30BaTh U AHAJM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIIOBUM 3aJaHHA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX Pe3yJbTATOB 1O OCBOCHUIO 00s3aTENILHOIO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIICTISIFOT. OCBOCHHBbIE OOYYAIOLIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BB
NEATENBHOCTA 1O TOJIYYEHUKO  HOBOTO  3HAHUA, €r0  MHTEPIPETALNH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYalHsX.

K xoHiy 00y4eHus B 8 k/iacce npeIMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

e PaCKpBIBATh CMBICI OCHOBHBIX XHMHYECKMX IIOHATHNA: aTOM, MOJIEKYJIA,
XUMUYECKUIA SJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(0THOpOAHAS M HEOJHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs MAacca,
MaccoBast A0JIsl XUMHAYECKOTO JIEMEHTA B COEAMHEHUN, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATEIBHOCTD, CTENEHB
OKHCIICHUSI, XUMUYECKasi peakims, KiacCU(UKauus PEaKkLuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JI0KEHUs, PEAKUMU 3aMEIICHUs, PEaKkuuu
00MEHA, 3K30- M SHAOTEPMHUYECKUE PEAKLMH, TETUTOBOK 3(PPEKT peaKium,
SIpO aToMa, JJICKTPOHHBIM CJIOM aroma, aroMHas OpOWTalb, PaaAUyC
atoMa, XMMUYECKasl CBSA3b, MOJISPHAS W HEMOJSAPHAS KOBAJECHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATUOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEILECTBA
(MPOLEHTHAS KOHIICHTPAIKsi) B PaCTBOPE;

e WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMWYECKHX TOHATHH U
MPUMEHSATH 3TU MOHSITHS MIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWIA;

* CIOJIB30BATh XUMHUYECKYI) CUMBOJIMKY JJIsSi COCTABICHHS (DOPMYJT BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKLUNA;

* ONIPEIENIATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COEIWHCHUSX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHJ XUMHUYECKOH CBSI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica [lepuommueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATE TMOHUMAHUE MEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUS B lIepHOaMYECKO cucTeme,
3aKOHOB COXPAHEHUs] MAaCChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

¢ OMUCHIBATh M XapakTepu3oBarh TaOnuuHyro Qopmy Ilepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/iAyarb IOHATUS «TJIABHAS
noarpynna (A-rpynna)» u «modounas noarpynmna (b-rpynna)», Maneie u
OONBIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmue «llepuonnueckas cuctemMa XUMHYECKMX dnemeHToB J[. WM.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YACIO SJIEKTPOHOB
Y PACOPECIEHUE UX 10 JIEKTPOHHBIM CIIOSIM ),

o KJIACCU(PUIIMPOBATh XWMHUYECKUE BJIEMEHTBI, HEOPraHWYECKUE BELIECTBA,
XUMHYECKHAE PEaKIuu (IO YMCIy M COCTaBY YYACTBYIOIIMX B PEAKIIUH
BELICCTB, MO TEIJIOBOMY 3D PeKTy);

* XapPaKTepU30BaTh (OMHUCHIBATH) OOIIME XWMUYECKUE CBOMCTBA BEIICCTB
PA3JIAYHBIX KJIACCOB, MOJATBEPKIAsl ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
VPaBHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIINN;

* IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaY€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHWS XHUMHWYECKHX TNPEBPALICHUANA B
PA3JIAYHBIX YCIIOBHUSIX;

¢ BBIYKCIIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BELIECCTB,
MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa MO (POpMysie COCIUHEHMS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PacTBOPE, MPOBOAWTH PaCYETHl MO
YPAaBHEHUIO XUMUYECKON PEaKLINN,

o IPUMEHATh OCHOBHBIC OMEPALUN MBICIUTEIBbHONW AEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHWE, OOOOIICHHE, CHUCTEMATH3AIMIO, KIIACCHU(PUKAIUIO,
BBISIBJICHHC MPUYMHHO--CIEACTBEHHBIX CBSI3CH — JUISl M3YYECHHs CBOWCTB
BEUICCTB M XUMWYECCKMX PpEAKUWH, €CTECTBCHHO-HAYYHBIE METOIbI
NO3HaHWs — HAOMIOJEHUE, M3MEPEHHE, MOJICIMPOBAHUE, SKCIECPUMEHT
(peabHBIM U MBICTICHHBIN ),

* CJIEZIOBATH MPABHJIAM TOJIb30BAHMSI XUMUYECKOH MOCY10i 1 JTabOpaTOpHBIM
00OpyIOBAaHMEM, A TaKXKE NpaBHJIaM OOpallEHUs] C BEIIECTBAMHU B
COOTBETCTBUM C WHCTPYKUMSMH IO BBIMOJHEHUIO J1A0OPaTOPHBIX
XUMHYECKAX OMNBITOB MO TMOJYYEHHID M COOMPaHHMIO Ta3000pa3HbIX
BEIIECTB (BOJOPOJAA M KHUCIIOPOJA), NPUTOTOBJICHHI) PAacTBOPOB C
ONPENEIEHHOW MACcCOBOM HOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHWUPOBATH
Y MPOBOJUTH XUMHYECKHE SKCIIEPUMEHTHI IO PACTIO3HABAHWIO PACTBOPOB
HICJIOYEH M KHCIIOT € MOMOINBI0 MHAMKATOPOB (Nakmyc, (eHomnprancuH,
METUJIOPAHXK U IPYTHUE).

K xoHiy 00y4eHus B 9 kjacce NpeIMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHUH:

e PACKPBIBATh CMBIC]I OCHOBHBIX XWUMHWYECKHX TMOHATHI: XUMHYECKHAN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KATHOH, aHMOH, MPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENBHOCTD, CTEMNEHB
OKHCJICHUS, XHMUYECKAs PEAKIHsl, XUMUYECKasl CBsI3b, TEIUIOBOM 3P PeKT
pEeaKUMM, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ PaBHOBEcCHME, OOpatumblie U



HEOOpAaTUMBbIE PEAKIMHN, OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIHH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAIUIMYECKAs pEIIETKa, KOPPO3Us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAast
koHueHTpauus [1/IK Bemecrna;

 WJUTKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XWMWYECKMX [MOHATHH W
MPUMEHSITH STH MOHSITHS MPUA OMUCAHUKM BEUIECTB U UX MPEBPALICHUIA;

* CIOJIB30BATh XUMHUYECKYH) CUMBOJIMKY JJIsi COCTaBICHHS (DOPMYJT BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKLUNA,

* ONIPEIENIATh BAJICHTHOCTh M CTEMEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOMHEHMA TO (opMmynaMm, BHJ XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSX, 3aps] MOHA MO0 XMMHUYECKONH (QOopMyJie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIAWHEHWH, THIl KPUCTALTUYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

e packpbiBaTh cMmbich Ilepuommueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPHU30BAThH
Tabmmunyro (popmy Ileproanueckoil CUCTEMBI XUMHYECKHAX 3JIEMEHTOB:
pa3nuuaTh MOHATHS «rJaBHas moArpynna (A-rpynmna)» U «moOo4Has
noarpynna (b-rpynna)», mMajbie W OONbIIAE NEPUOJABI, COOTHOCHUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCSI B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XAPAKTEPUCTUKAMH  CTPOCHMS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sapa, OOIIee YUCIO DJICKTPOHOB U
pacnpelieiieHue WX MO DJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOMIKE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajiblX NEPUOAOB W TTIABHBIX MOATPYIIT C YYETOM CTPOEHUS UX
aTOMOB,

o KJIACCU(PULIMPOBATh XWMHYECKUE JJIEMEHTHI, HEOPraHWYECKUE BELIECTBA,
XUMHYECKHAE PEakUK (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO U3MECHEHHUIO CTETIEHEN OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB),

e XapaKTEpU30BaTh (OMUCHIBATH) OOIMIME W CHCHUPUUYECKAEC XUMHUUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpPUMEpPaMH MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOIIMX
XAMUYECKUX PEAKLINIA,

e COCTABJISITh YPABHEHUS HJICKTPOJIMTUYECCKON AUCCOMALMMN KUCIIOT, IEI0YEH
W COJICH, TIOJTHBIC M COKPALIEHHBIE YPABHEHHS PEAaKUMii HOHHOTO OOMEHA,



ypaBHEHHUs PEaKiuii, TMOATBEPKIAIONMX CYIIECTBOBAHUE TCHETUUYECKOM
CBSI3M MEXKAY BEIICCTBAMM PA3IMYHBIX KJIACCOB;

e DPAaCKphIBaTh  CYHTHOCTH  OKHCJIMTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHIA
NOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajiaHca dTUX PEAKIINA;

¢ POTHO3WPOBAThL CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAHUS XMMHMYECKUX TMPEBPAICHUN B pa3IMUHbIX
YCIOBHUSX;

¢ BBIYKCIIATE OTHOCHUTENbHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0O XMMHYECKOTO 3JieMEHTa 1Mo (OpMYyJie COEIAUHEHMS,
MAacCOBYIO JIOJIF0O BEIIECTBAa B PAacTBOPE, MPOBOJAUTH PACUETHl  TIO
YPaBHEHUIO XUMHYECKON PeaKiuu;

« COOJTIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON MOCYI0i U TabopaTopHBIM
o0opyJoBaHMEM, a TakKe TmpaBwia oOpallcHUs C BEHICCTBAMU B
COOTBETCTBUM C HWHCTPYKLIMSMHU TIO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OTBITOB TO TOJYYCHHIO M COOMPAHMIO Ta3000pa3HbIX
BEIIECCTB (AMMUAKa U YIJIEKUCIIOTO ra3a);

¢ IPOBOJUTH PEAKINH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB Pa3TNYHbBIX
BEIICCTB. PACMO3HABaTh OMBITHBIM MYTEM XJIOPHA-, OPOMHI-, WOAWMI-,
kapOoHar-, (ocdar-, cunmkar-, cyibdar-, THIPOKCHA-UOHBI, KAaTHOHBI
AMMOHHST M HMOHBbI M3YUYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BEIIECTB;

o IPUMEHATH OCHOBHBIC OTIEPAIIAN MBICIMTEILHOW ACATEIIBHOCTH — aHAIM3 |
CUHTE3, CpaBHEHUE, OOOOIICHHE, CHUCTEMATH3alui0,  BbISIBICHUE
MPUYNHHO-CIICICTBEHHBIX CBS3CM — AJI1 M3YUYCHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIMii, €CTeCTBEHHO-HAYYHBIC METOJbl TO3HAHUS —
HAOJIIOICHUE, M3MEPEHHE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).



TEMATNYECKOE NMI1AHNPOBAHWE

8 KJTACC
KonnyectBo 4yacos
No HanmeHoBaHWe pa3fesnos w DNEeKTPOHHbIe (LM poBbIe)
KOHTpO/bHbIE MNpakTnyeckne
n/n TeM nporpamMmmb| Bcero obpasoBaTefibHble pecypchbl
paboTbl paboThbl
Pasgen 1. NepBoHaydasibHble XUMWUYECKMe NOHATUSA
XnmMns — BaxkHasa obnactb
11 eCTeCTBO3HAHUA U 5 ) Bnbnnoteka LLOK
' NPaKTUYeCKON feATeNIbHOCTH bin8://1u.el1800.rv/7141837¢
yenoseka
19 BewecTtBa n xumMmmnyeckue 15 1 Bubnnoteka LLOK
' peakuum bin8://1u.el1800.r/7141837¢
MToro no pasgeny 20

Pasgen 2. BaxkHeilune npeAcTaBUTENN HEOPTraHUYECKUX BELLLECTB

Bo3gyx. Kucnopog. lNoHaTtue Bubnnoteka LIOK

2.1 6 1

06 okcupgax biing://111.e/1800.rn/7141837¢
29 Bogopoa.lMoHatne o kucnotax g 1 Bubnnoteka LLOK
' M consx biin8://\11.e/1800.r1/7141837¢
93 Boga. PactBopbl. MoHATHUE 06 5 1 1 bubnuoteka LLJOK
' OCHOBaHUAX biin8://1u1.e/1800.r/7141837¢
24 OCHOBHbIE KNacchl 1 1 1 bnénunoteka LLOK
' HeopraHM4YecKnUx coegnHeHM bin8://1u.el1800.rm/7141837¢
WToro no pasgeny 30

Pasgen 3. Neproanyecknii 3aKoH 1 MNeprognyeckasa cucteMa XmuMnyeckux anemeHToB . V. MeHgeneesa. CTpoeHWe aTOMOB.
XnmMmnyeckas cBA3b. OKMCNUTENBbHO-BOCCTAHOBUTE/IbHbIE peaKLnmn


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MepmnofMyecKunii 3aKOH K
Mepuoanyeckaa cuctema
XUMUYecKux snemeHTos 4. .
MeHgene-esa. CTpoeHue atoma

31

XnMunyeckas csi3b.
3.2 OKucnuTenbHo-
BOCCTaHOBUTE/IbHbIE peakLun

WToro no pasgeny

PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

15

68

bnénunoteka LLOK
biip8://11.e/1800.r1/7141837¢

bnénunoteka LLOK
bip8://1u1.elA800.r1y/7141837¢

bnénunoteka LLOK
biiP8://111.e1800.r1/7141837¢c

bnbnuoteka LLOK
biiP8://11.e/1800.r1/7141837¢


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJ/TACC

HanmeHoBaHWe pas3fenoB 1 Tem
nporpaMmmsil

Ne n/n

Pa3gen 1. BeliecTBo U XMMNUYeCKNe peakumnm

MoBTOpEHUe 1 yrnybneHune sHaHWi

1 OCHOBHbIX pa3fenos Kypca 8 Knacca
OCHOBHbIE 3aKOHOMEPHOCTN XUMMUYECKNX

12 peakLiunii

13 O/1eKTPONUTNYECKAA AUCCOLIMALINS.

XNMUYECKMe peakumnmy B pacTBopax
WToro no pasgeny

Pa3gen 2. HemeTannbl N nx coeguHeHNs

O6Las xapaKTepncTMKa XMMUYECKNX

2.1
anemMeHToB YTIA-rpynnol. [FanoreHsl
O6uasa xapakTepucTka XMMnNYecKnx

2.2 anemeHToB Y1A-rpynnel. Cepa u eé
COoefluHEHNS
O6Lwwan xapakTepnucTKa XMMMNYECKNX

2.3 anemeHToB YA-rpynnbl. A30T, (hOChop U KX

COeiNHEHMS

O6Lwan xapakKTepUCTUKA XUMUYECKNX
2.4 anemeHTOB IVA-rpynnel. ¥Yrnepog u
KPEMHWIA U UX COeANHEHNS

KonnyecTtBo 4acoB

Bcero

17

KOHTpO/bHbIE
paboTbl

MpaKTnyeckune
paboTbl

ONEeKTPOHHbIe

(unppoBble)
obpasoBaTesibHble

pecypchbl

bubnuoteka LLOK
biiP8://1L.e1800.rv/7141a636

bubnuoteka LLOK
biip8://111.el1800.r1/7141a636

bubnuoteka LLJOK
biip8://111.el1800.r1/7141a636

bubnuoteka LLJOK
biip8://111.el1800.r1/7141a636

bubnuoteka LLOK
biip8://111.el1800.r1/7141a636

bubnuoteka LLOK
biip8://111.el1800.r1/7141a636

bubnuoteka LLOK
biip8://1L.e/1800.rn/7141a636


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

WToro no pasgeny

Pa3gen 3. MeTannbl N ux coegnHeHNA

31 O6uime cBolicTBa MeTanos

3.2 BaxHeliwmne meTanbl U UX COeAUHEHNS

WToro no pasgeny

Pasgen 4. Xumuna n okpykaroLias cpeja

4.1 BellecTBa U MaTepunasnbl B XN3HU YeNioBeKa

WToro no pasgeny

PesepBHOe BpemsA

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

25

16

20

68

bnbnuoteka LLOK
biin8://1u.el1800.rv/7'41a636

bnbnuoteka LLOK
biin8://1u.el1800.rv/7'41a636

bubnuoteka LOK
biin8://1u.el1800.rv/7'41a636

bubnuoteka LLOK
bin8://ww.el1800.r1/7141a636


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