


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOrO 00IIEro o0Opa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (enepaibHOl paboueil nporpammsl
BOCIUTAHUS U C YYETOM KOHIEMIMN MPENOAABAHUS YUYCOHOTO MPEaAMETA « X UMUSD»
B 00pa30oBaTe/ibHbIX Opranu3anusx Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AAE€T TPEACTABICHUE O IENX, OOIICH CTpareruu
0oOy4YeHusl, BOCIHTAHWUS W Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAaHABIMBACT  00S3aTEIBHOE  NPEIMETHOE COZIEpIKaHMeE,
NPEAYCMATPUBAET PACIPEACIICHHE €ro Mo KiaccaM M CTPYKTYPUPOBAHME I10
pazgenaM M TeMaMm MPOrpaMMBbl 0 XWMHH, OINPEACISIET KOJIUYECTBEHHBIE M
KAU€CTBCHHBIE XapaKkTEPUCTUKU COJIECPIKaHUS, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh ~ M3YUYEHUST XHUMHM C  YYETOM  MEXNPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3EH, JIOTMKM Y4eOHOTO  NOPOLECCA, BO3PACTHBIX
O0COOEHHOCTEH  0OyYaroluXCsl, ONPEACaseT BO3MOXHOCTH MPEaMETa s
peaM3anu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO 00HIEr0 0Opa3oBaHMsl, a TAkKe TPeOOBaHMMA K
pe3yapTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHON ACITENPHOCTH OOYYarolmerocss MO OCBOEHUIO
y4eOHOr0 COACPKAHUSI.

3HaHWE XWMHH CIY>KUT OCHOBOM 1Isi (OPMUPOBAHWS MHUPOBO33PECHUS
00y4aroLEerocs, €ro MPeACTaBICHUH O MATEPUAIBHOM €IMHCTBE MUPA, BAKHYIO
ponb UrparoT (HPOpMHUpPYEMBIE XMUMHEH MPEACTABICHUS O B3aMMONPEBPALICHUIX
SHEPruM W 00 HBOJIIOLMKA BEMICCTB B MPUPOAC, O MyTAX PEIIEHUS TIOOATBHBIX
npo0JeM yCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DSHEPrETHUECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

H3yuyeHne XuMuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  [UIs  CaMOpa3BUTUS W
(OpMHUPOBaHUS KYJIBTYPhI JINYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHS W TBOPYECKUX CIOCOOHOCTEH
0o0yvaromuxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIGHBIX W MCCJICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETbHOCTH,

3HAKOMHT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LIETIOCTHOTO B3IJIA1a HA €AMHCTBO IPUPOIBI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHONU IPAMOTHOCTH O0YYarOLINXCS,



COCOOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HampaBjcHHUs B OOYYEHMM XUMHUM OOECHEYMBAIOTCH CHEHM(PHUKON
COJEP)KaHUs  y4eOHOrOo  MpEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM ATane €&
pPa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa3oBaHUsl OPUCHTHPOBAH HA
OCBOCHME OOYYAIOIMMUCS CUCTEMBI TEPBOHAYAIBHBIX TOHATHHA XWUMHWH, OCHOB
HEOPraHWYECKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHATHH
OPraHUYECKO XNUMUHU.

CrpykTypa coaepKaHWsl MPOTrPaMMBl IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0Aa K €€ M3yueHuro. COAECP)KAHUE CKIIAJbIBACTCA U3 CHUCTEMBI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI TOHATHH O XUMUYECKON
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPHHLIMITY
[TOCJIEAOBATENBHOTO Pa3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEIACTABICHUMN
Pa3HOro ypOoBHS:

— aTOMHO--MOJIEKYJIAPHOI'O YYEHUs KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YUEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBA3H,

— TMpeactaBileHWid 00 BIICKTPOJUTHUYECKOH NWUCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTHYeCKkre 3HAHHWA PACCMATPUBAIOTCA HA OCHOBE OMIIUPUYECKH
NOJTYYEHHBIX W OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSL K JAPYTrOMY, BBIIOJNHAS (yHKIMM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUSA W IOJYYEHHS
M3Y4YaeMBIX BEILECTB.

OcBOocHHME TMpOrpaMMbl IO XHMHH  CIHOCOOCTBYET  (POPMUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM IMO3HAaHHWA B Hayke. M3yuyeHue XMMHU MPOUCXOAWUT C IPUBJICYCHUEM
3HAHWIA M3 paHee M3YUYEHHBIX YYEOHBIX MNPeAMETOB. «OKPY>KAOIUNA MHDY,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Ki1acey.

[Ipn W3y4eHMH XUMUM OPOUCXOIUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMHYECKOH HAyKHM KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTA YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBL
3amaya y4eOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUH — BaXKHEHIINX (PAKTOB, MOHSITHIA, 3aKOHOB U TEOPETUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HAyKH, B



NPUOGBLLEHNM K Hay4HbIM MeToJaM MO3HaHMS NPU  M3YYEHUN BeLLECTB W
XUMUYECKUX peakuuii, B OPMUPOBAHUN U Pa3BUTUM NO3HABATE/IbHbLIX YMEHUI U
X MPUMEHEHMU B Yy4ebBHO-MO3HaBaTe/IbHOW W Y4YeBHO-1CCneaoBaTeNbCKOM
OeATeNbHOCTM, OCBOEHMM MpaBWn 6e30MacHOro 06pallleHns C BellecTBamMu B
MOBCEAHEBHOM XXMU3HM.

[Mpy N3yYeHUM XMMUKU Ha YPOBHE OCHOBHOIO 00LLero obpazoBaHus BaXXKHOe
3HauyeHve NpMo6penmn Takme Lenu, Kak:

- (bopMMpOBaHWE WHTENNEKTYaNbHO Pa3BUTOM NIMYHOCTK, T[OTOBOW K
CaMo00pa30BaHNIO, COTPYAHWUYECTBY, CaMOCTOSTENIbHOMY MPUHSATUIO PELLEHNIA,
CMOCOGHOM afanTNUPOBaTbCS K ObICTPO MEHSIOLLMMCS YCTOBUSM XKIN3HMW;

- HanpaBfEHHOCTb  00y4YeHWs Ha  CUCTEMATM4Yeckoe MpUOoGLLEHNE
06yyvaloLMXcA K CaMOCTOSATENIbHON MO3HaBaTe/IbHOM AeATeNlbHOCTW, Hay4HbIM
MeTo4aM MO3HaHWs, (OPMUPYIOWMM MOTMBALMIO U pas3BUTME CMOCOBHOCTEN K
XUMUW;

- obecneyeHne ycnoBmii, CNoCcOBCTBYIOLLMX MPUOBPETEHUIO 0BYyYatoLLMMMNCA
onbiTa PasHOOOpPa3HOW AeATeNIbHOCTM, MO3HaHMA M CaMOMO3HaHWSA, K/HYEBbIX
HaBbIKOB (K/HOUEBbLIX KOMMETEHLNIA), UMEKLWMNX YHUBEPCANbHOE 3HaYeHne ans
Pa3NYHbIX BUOOB AESTENbHOCTY;

- (hopMupoBaHMe 06LIen (YHKUMOHANIbHOM W eCTeCTBEeHHO-Hayu4HOM
rPaMOTHOCTW, B TOM 4WCNe YMEHWUA OOBACHATL W OLEHMBATb  SIBNEHUS
OKPY)KatOLLLEro Mupa, MCMonb3ys 3HaHUS U OMbIT, MOMYYEHHbIE NPU U3YYEHWUN
XUMUK, MNPUMEHSATb WMX NPU pelleHnn npobsemMm B MOBCEAHEBHON XXU3HU U
TPY0BOW AEATENbHOCTY;

- (bopMmupoBaHME Y  00yuYatOLLUMXCA TYMaHUCTMYECKUX  OTHOLLIEHWNA,
MOHUMaHMS LEHHOCTM XMMMWYECKUX 3HaHW AN BbIpabOTKM  3KOMOrMYECKN
LileN1ecoobpa3Horo MoBeAeHnss B ObITy W TPYAOBON [AeATENbHOCTM B LENSx
COXPaHEeHWs CBOEr0 3[J0POBbS M OKPY>XKatoLLEeN NPUPOAHON cpeabl;

- pasBuTME MOTMBAaUMM K OOYYEHWMIO, CMOCOOHOCTE K CAMOKOHTPOMO U
CaMOBOCMMTAHMIO Ha OCHOBE YCBOEHMS  OOLLEYesIOBEYECKMX  LEHHOCTEMN,
FOTOBHOCTM K OCO3HaHHOMY BblGOpY Npogmns M HanpaBneHHOCTU AanbHENLLEro
06yyeHus.

OO6LLee 4MCNO 4YacoB, OTBEAEHHBLIX AN M3YYEHUS XUMUM Ha YPOBHE
OCHOBHOr0 06LLero obpasoBaHus, coctaBnseT 136 yacos: B 8 Knacce - 68 yacos (2
yaca B Hefiento), B 9 knacce - 68 yacoB (2 yaca B Hefento).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posb XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tenma w BemiecTBa. MOU3NYECKUE CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHHMS B XUMUHM. UKMCThIE BEIIECTBA U CMECH.
CriocoObl pa3eiieHUs CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKHE 3IEMEHThl. CHMBOIBI XUMWUYECKUX
37eMeHTOB. [IpOCThIE U CIOKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BellecTB. (OTHOCHTENbHAS AarOMHas —Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA B
COCIUHECHHH.

KonnyectBo Bewectea. Monb. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
MacChl M 4YHMClIa CTPYKTYPHBIX €OUHMI] BewecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHCHHMA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKas PEakuus U €€ MPU3HAKH.
3aKOH COXPaHEHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudpukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEIIEHUS, OOMEHA).

Xumuueckuii JKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOW MOCY0M, MpaBuiaMu padoTel B 1a00paropuu u
npuéMaMu oOpanieHusl ¢ JJabOPaTOPHBIM OOOPYJOBAHHEM, U3YUEHHE W OMUCAHUE
(U3NYECKUX CBOMCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE JibJla, PacTUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCALUS BOJbl) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOICHCTBAE MENA C KMCIOTOMN) ABNEHUM, HAOMOaAeHNE U
OMKCAHUE TPHU3HAKOB TPOTEKAHUS XWMHUYECKUX peakumid (Pa3ioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPHIOM Oapwisi, pa3jioKeHHe TMAPOKCHIA
meau (11) npu HarpeBanum, B3aMMOACHCTBHE Kkene3a ¢ pacTBopoM conm meau (10),
W3YYECHUE CNOCOOOB PA3JCiICHUs CMECEH: C MOMOIIBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUIUISALMS, XpoMaTorpadus, TPOBEACHHE OYACTKH MMOBAPEHHOMN
COMM, HAONIOACHWE W  OMNHMCAHWME  PE3YJbTATOB  MPOBEACHUS  OMbITA,
WTIOCTPUPYIOMIETO 3aKOH COXPAHEHWST MAacChl, CO3JaHUE MOJEIEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB BO3ayxa. KucCiopom — 3MEMEHT U MPOCTOE
BenlecTBO. HaxokneHuwe kwucenopoga B OpUpone, (PU3MUECKHE M XMMHYECKUE
cBoiicTBa (peakumm ropeHus). Oxcuapl. [lpumenenne kucinopoga. CrnocoObl
NOJTyYEHUsT KUCIOpoJa B JIaOpaTopud W MPOMBINUIEHHOCTH. KpyroBopor
KHCI0poaa B mpupoe. O30H — aJIOTPOIHAS MOAU(PUKALAS KUCITOPOAA.



TennoBod >PPEKT XUMHUECKOW peakluu, TEPMOXUMHUYECKUE YPaBHECHMS,
3K30- M JSHAOTEPMUYECKHAE PEAKUMH. TOIUIMBO: YIrOAb M METAH. 3arpsa3HEHUE
BO3/yXa, YCWJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT M mpPOCTOE BEWIECTBO. HaxoskaeHuwe Bomopona B
npupone, (U3MUEeCKHe W XMMHUYECKHE CBOICTBA, NPUMEHEHHWE, CHOCOOBI
nostyueHus. KucmoTel 1 comu.

MonsipHblii 00bEM ra30B. Pacy&Thl M0 XUMHUYECKUM YPABHECHUSIM.

dusnyeckue CBoOMcTBA BOABL. Boma kak pacTBoputesib.  PacTBOpHIL.
HacellieHHBIE ¥ HEHACBHIICHHBIE PACTBOPBEL. PacTBOPUMOCTBH BEILECTB B BOJE.
MaccoBast 10Jis1 BEMIECTBA B PACTBOPE. XMMHUYECKUAE CBOMCTBA BOABl. OCHOBAHMS.
Pone pacTBOpOB B MPHUPOAE U B XKM3HM YeNOBEKA. KpyroBopoT BOABI B IPUPOAE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coeamHenuid. Okcunpl. Knmaccudukanus
OKCHZIOB.  cosicoOpasyrome  (OCHOBHBIE,  KHCJIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasymme. HoMmeHknatypa OKCHAOB. DHU3MYECKME W XUMHYECKHE
cBOiCTBA OKCUAOB. [lonyueHue OKCUI0B.

OcHoBannda. Kiaccuukauus OCHOBaHWIA: IHENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMmeHkiarypa OcCHOBaHWM. DU3MYECKHUE U XUMHUYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBAHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa KuciioT. OU3NYECKUE U
XUMHUYECKUE CBOWCTBA KUCHOT. Pan aktuBHoctM MetamioB H. H. bekerosa.
ITony4yenue KUCIOT.

Comu. Homenkmarypa coneil. GU3HUECKUEe U XUMUYECKUE CBOMCTBA COJEH.
ITony4denwue CoJien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCIMHEHUN.

Xumuueckuii JKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACP)KaHUS KHCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHWE W W3YYCHHE CBOWCTB KHUCIIOPOAA, HAOJIIOJCHUE
B3aMMOJCHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
NPEeKpalieHUsl TOpeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3llaMH OKCHAOB U
OMKCAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACNO3HABAHME W HM3YUYECHUE
CBOMCTB BOJIOpOAa (FOPEHME), B3aUMOJACHCTBHAE BoaOopoaa ¢ okcuaoMm meau (II)
(BO3MO>KHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHME OCOOCHHOCTEH pacCTBOPEHMS BEIIECTB C
pPa3nM4HON PACTBOPUMOCTBID, TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBO# J0JIEN PaCTBOPEHHOIO BEIIECTBA, B3AUMOACUCTBUE BOJBI C METAJUIAMU
(HaTpueM W KajbluueM) (BO3MOXKHO  HMCIOJIb30BAHUE  BHJICOMATEPHUAIIOB),
UCCIICIOBAaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKW MHAMKATOPOB B PACTBOPAX KHUCIOT W LICTOYEH,
U3y4YCHHE B3auMojchcTBhad okcuaa meam (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMil HEUTpaTM3alMu, MOJIYyYEHUE HEPACTBOPUMBIX



OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYTMM M3 pacTBOpPa COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 337a4 Mo Teme «BakHelmme KiIaccel HEOPraHMYECKUX
COCIMHECHUI).

Hepnoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
yiemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoOB. XHUMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH

[lepBbic MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JEMEHTOB (INEJOYHBIE W IIEIOYHO3EMENbHBIE METAILIBL,
TJTIONE€HbI, HHEPTHBIE Ta3bl). JJEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuoaHas W JAJUHHONEPUOAHAS  (OPMBI
Ileproanyeckoil cucTeMbl XUMUUYeCKuX 35ieMeHToB [I. Y. Menneneesa. [lepuonasl
u rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JIOYEK arOMOB  MEPBBIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnommueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA M0 €ro MojoxkeHur B [lepuonuueckoit cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca aroOMOB XUMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUTMYECKUX CBOKCTB IO TPYNIaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAndeCcKoi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4d€HbIA H
IPOKIAHUH.

Xumuueckass cBsi3b. KoBajieHTHast (ToJispHAsi W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUAX ATEMEHTOB. MOHHAs CBA3b.

Crenenp  OkucieHHs.  OKHCIIMTENBHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Tpoueccol OKMCIEHUS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMH KHCIOT M IWICJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3IoKEeHHs, COSTUHEHUS).

Meixcnpeomemnuie céasu

Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHMM XUMUM B 8 Kiacce
OCYILECTBIISIETCS 4YEPE3 HCIOJIB30BAHUE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TAK W TOHATHUH, SBISIOIMXCS CUCTEMHBIMM Il OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI O LIUKJIA.

OOWmme eCTeCTBEHHO--HAYYHbIE MMOHATHUS: HAYUYHbIHA (DAKT, THIIOTE3a, TEOPHUS,
3aKOH, aHaJIu3, CUHTE3, KilacCupuKaluus, NEPUOAUYHOCTh, HAOIIOIECHHUE,
OKCHEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, MOEIb, SIBJICHUE.



Ousnka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIW],
M30TOIBI, PAANOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUYCCKHUIA 3apsjl, BEMICCTBO, TEJNO,
00BEM, arperarHoe COCTOSIHUE BEHIECTBA, ra3, (PU3NYECCKUE BEIMYUHBI, CTUHUIIBI
MU3MEPEHUS, KOCMOC, TNTAHETHI, 3BE31bI, COIMHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

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

9 KITACC

BemecTBo M XuMHU4ecKasi peakiuus

[Tepuoanyeckuii 3akoH. [lepruoanyeckas cucTeEMa XUMHUYECKHAX 3JIEMEHTOB /1.
H. MenpeneeBa. CrpoeHue aroMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TEPBBIX TPEX MNEPUOMAOB, Kamus, KalblUsd H WX
COCAVUHEHUIA B COOTBETCTBUM C TMIOJIOKCHUEM JSJIEMEHTOB B llepmommueckoi
CUCTEME M CTPOECHHUEM UX aTOMOB,

CTpoeHue BEUIECTBA. BHJBI XMUMWYECKOW CBS3H. THIBI KPUCTAIMYECCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECCKON PEMIETKA U
BHUJA XUMHUUYCCKOM CBS3M.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKUX BEIICCTB. XUMUUYECKUE
CBOMCTBA BEMICCTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIAcCaM HEOPraHUYECKUX
COCAMHEHUM, TEHETUYECKAS CBSI3b HEOPTAHUYECKUX BEHIECTB.

Kiaccudukanus XuMHYECKUX PEAKIMA MO pa3TuYHbIM NpU3HAKaM (IT0 YUCITY
W COCTaBy YYaCTBYIOIIMX B PEaKIMKM BEUIECTB, MO TEMIOBOMY 3((PekTy, Mo
U3MECHEHUIO CTEMEHEH OKUCICHUS XMMHYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECCKUE PEAKIIMU, TEPMOXUMUUYECKHE
YPaBHCHHSL.

[ToHsiTHE O CKOPOCTHM XUMUYECKOH peakiuu. [loHsTHEe 00 0OpaTMMBIX W
HEOOpAaTUMBIX XMMUYECKUX peakiusX. [ToOHITHE 0 TOMOIE€HHBIX M FE€TEPOrE€HHBIX
peakuusx. [lonsarue o karamuse. [IOHITHE O XUMUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHMHWYECKOW PEAKIMU W TMOJIOKECHUE XHUMHUYECKOTO

PABHOBECHSI.
OKHCANTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLMU,  JJICKTPOHHBIA  OajilaHc
OKHCITUTENIBHO-BOCCTAHOBUTENIBHOM ~ pEakLuu. CocraBiieHue  ypaBHEHUWH

OKHMCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  MCHOJIb30BAHUEM  METOJA
AJIEKTPOHHOIO OanaHca.

Teopus dAEKTPOIMTAYECKON TUCCOLMALMU. DINEKTPOIUTHL U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHu3M IUCCOLMALMM BELIECTB € PA3JMYHBIMU BHJAMU
XUMHUYECKOH CBs3H. CreneHp aucconnannu. CUIbHBIE U CA0bIE SNIEKTPOIUTHI.

Peaknun noHHOTO 0OMEHA. YCIOBUS MPOTEKAHUS PEAKIMA HOHHOTO 0OMEHA,
NOJIHBIE M COKPalIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHM W CONEd B CBETE MPEACTABICHHNA 00 DIEKTPOTUTHYECKON
qucconmranyu. KauecTBeHHBIE peakiii Ha HOHBL. [[oHATHE O THAPOIU3E CONEH.



Xumuueckuii IKCnePpUMeHm:

O3HAKOMJICHUE C MOJCISMH KPHCTALIMYECKUX PEIIETOK HEOPraHU4eCKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIIECCTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKLUH
OT BO3JCHCTBHs pPa3IMUHBIX (PAKTOPOB, HCCIEAOBAHUE SIEKTPONPOBOAHOCTH
PAcTBOPOB  BEIIECTB, Mpolecca AUCCOUMANMM KHUCIIOT, INENoYed u  conei
(BO3MOYKHO  MCIIOJIb30BAHWE  BHUJACO MATEPUATOB), TNPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHuMEe Ocagka, BBIICICHHE Ta3a, OOpa30BaHUE BOJBI), OMNBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIX — PEaKLMi
(ropeHue, peakumu Pa3JIoKEHHs, COCIMHEHMS ), PACIIO3HABAHUE HEOPraHUYECKHUX
BEUICCTB C TOMOINBIO KAYECTBEHHBIX pEaKkuuii Ha HMOHBI, PEIICHUE
AKCIMEPUMEHTAIBHBIX 3a1a4.

HemeTa/ibl 0 HX coeAUHEHUSI

OOmias xapakTepucTuka rajioreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEePHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (PU3MUYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA HA OpUMEpPEe  Xjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJJIaMH, WIeJI0oYaMu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XMMUYECKAE CBOMCTBA, TOJIyYCHHE, NMPUMEHEHUE. JleicTBre
XJIOPa ¥ XJIOPOBOJOPOJAa HA OPraHW3M 4YeNIOBEKa. BakHeiimme Xmopuasl U HX
HAXO0XJICHUE B IPUPO/IE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIC CTENEHU OKUCIeHMs. CTpoeHWE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U Ccepbl. XUMUYECKUE CBOMCTBA cepbl. CepoOBOAOPOA, CTPOCHUE, (PUBHUECKUE U
XUMHYECKHAE CBOMCTBA. OKCHIIBI CEPBl KAaK MPEACTABUTENNA KHCIOTHBIX OKCHIOB.
CepHas  kHClIOTa, (PU3MYECKHE M XUMHUYECKHME CBOicTBa (0o0mue Kak
NPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMHUUECKHE PEaKluu,
JeKale B OCHOBE MPOMBILUICHHOTO CHoco0a MONMYYEHHWS CEPHOM KHCIOTHI.
[IpumeHeHne cepHOM KUCITOTBL. COMM CEPHOM KUCIOTHI, KAUECTBEHHAS PEAKIUs Ha
cynb(ar-uoH. HaxoxaeHue cepel M €€ COCOAUHEHHMA B MpUpoAe. XHUMHUYECKOE
3arpsi3HEHUE OKPY KAIOWIEH Cpenbl COCAMHECHUSMHU CEPbl (KUCIOTHBIC HOMKIH,
3arps3HEHUE BO3yXa U BOJOEMOB), CLIOCOOBI €0 MPEAOTBPALICHUSI.

OOwast xapakrepucTuka >1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XaPAKTEPHBIC CTEMEHW OKUCIECHHS. A30T, PaclpOCTPAHCHHE B MPHUPOJIE,
(du3nyeckue U XuMu4eckre cBolictea. Kpyropopor azora B npupoje. AMMHAK, €70
(pU3NYECKUE U XUMHYECKUAE CBOMCTBA, OIYYEHHE U TpUMeHEHue. Colln aMMOHMUS,
X PU3NYECKUE U XUMHUUYECKUE CBOICTBA, MpuMeHeHHE. KauecTBeHHAs peakuus Ha
WOHBI aMMOHMS. A30THas KHCIIOTA, €€ TMONy4YeHHUE, (PU3HUYECKUE M XUMHUUYECKUE
cBOiicTBa (00IME KAk MPEACTABUTENS KIacca KUCIOT W CHEHU(PUYECKUE).
Hcnonb30BaHME HHATPATOB M COJEM aMMOHHS B KAQueCTBE MHHEPAIbHBIX



ynoOpeHnid. XMMUUYECKOE 3arpsi3HEHUE OKPY>KaIOLIEH Cpeibl COSTMHEHUSIMH a30Ta
(KUCJIOTHBIE JOXKIM, 3arps3HCHHE BO3Ayxa, MOYBBI W BOAOEMOB). Docdop,
ainotpornHble Moaupukanmu (Gocdopa, (PU3MUECKHE M XMMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nonyudenue. Mcnonbs3oBanue PpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPEHHUH.

OOwast xapakTepucThka 3MeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XapaKTEPHbIC  CTENECHU  OKHUCIEHMS.  YTJIEPOA,  AJUIOTPOIMHBIC
MoIu(UKAILMKM, PACMpPOCTPAHEHUE B TpUpoAe, (U3MUECKUE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyroopot yriaeponaa B npupoje. OKCUAbI YIiepoaa, ux
¢u3nuecKue M XUMUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMbI, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumorteza mnoOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3(pdexT. YronbHas KUCIOTa U €€ COU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojayyeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HMOHHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIICHHOCTH U CETBLCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHNYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
ymiiepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJI, IIMLIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbIE WMCTOYHHKHM YIJIEBOAOPOIOB (yroyib, OPHUPOAHBIA ra3, HEQPTH),
OPOAYKTBI MX NepepaboTku (O€H3WH), UX POJib B OBITY W MPOMBILIUIEHHOCTH.
[ToHstue 0 OMOMOTUYECKU Ba)KHBIX BEIISCTBAX: JKUPAX, OENKaX, YIrIeBoJaxX — U UX
poJii B OKM3HM 4YENOBEKAa. MarepuajibHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XUMUYECKHE CBOWCTBA, MOJYUYEHUE U
npuMeHeHue. CoeMHEHUS KpeMHHUsT B mpupoje. OOmmMe NpeAcTaBiIcHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kucinore. CUAMKATHI, X MCIOJIb30BAHUE B
ObITY, B MPOMBIILJICHHOCTH. BakHel e CTPOUTEIbHBIE MATEPUAIIBL. KepaMHKa,
CTEKJIO, IIEMEHT, OCTOH, keyne300eToH. [Ipobnembl 0€30MacHOr0 MCMOb30BAHMS
CTPOUTEJIbHBIX MAaT€PUAIOB B OBCEHEBHOM JKU3HU.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 0OPA3I0B HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISHOW KHCJIOTHI,
MPOBENICHUE KAUECTBEHHBIX PEAKLUi HA XJIOPUA-UOHBI U HAOJIOEHUE MPU3HAKOB
WX TPOTEKAHMS, OMBITHI, OTPaKaroLMe (PU3MUECKUE M XUMUYECKHE CBOMCTBa
raJlorTeHOB M MX COCOUHEHUI (BO3MOXKHO HCIOJb30BAHUE BUICOMATEPUAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOr€HUJIOB), O3HAKOMJICHHE C
oOpasiaMu  ceppl M €€  COCOUHEHUSMH  (BO3MOKHO  MCIOJIb30BAHUE
BUJICOMATEPUAIIOB), HAOJIIOJCHHUE Tpoliecca OOYIIMBaHUs caxapa Mmoj JACHUCTBUEM
KOHLECHTPUPOBAHHON CEPHOM  KHUCJIOTHI, MW3YYECHHUE XUMHYECKAX CBOWCTB
pa30aBICHHOM CEPHOM KUCIIOTHI, MPOBEICHUE KAUECTBEHHOM peakiyu Ha CyabQar-
WOH M HaOJIOJICHUE TPU3HAKA €€ MPOTEKaHWsI, O3HAKOMJICHUE C (PU3MUYECKUMHU
cBoiicTBaMM a3oTa, (ochopa W MX COCIAMHEHUH (BO3MOKHO MCHOIB30BAHUE



BUJICOMATEPHAIIOB), 00pa3amMu a30THBIX U (POCPOPHBIX yIOOpPEHUil, NOTyUYEHUE,
coOMpaHue, PACIO3HABAHUE W HW3YYCHHE CBOHCTB aMMHUAaKa, [MPOBEICHUE
KQUECTBEHHBIX PEaKLMid HA MOH aMMOHMS U (oc(aT-uOH U U3YUYCHHUE NMPU3HAKOB
VX IIPOTEKAHU, B3aNMOICUCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCJIOTHI C MEJIBIO
(BOBMOYKHO  HCIOJIb30BAHUE BUJICOMATEPHAATIOB), U3y4YeHue Mozenei
KPUCTAUIMYECKUX PEIIETOK ajamaza, rpadura, ¢QyuiepeHa, O3HAKOMIJICHHE C
OPOLECCOM  aACOPOLUMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACMIO3HABAHUE W W3YYCHHUE
CBOMCTB YIJIEKMCIIOTO rasza, MPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWIMKAT-UOHBl W M3YYECHHUE TMPU3HAKOB HMX [MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEA CUIMKATHON MPOMBILIIEHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX
3a1a4 10 TeMe « BaKHEHIIME HEMETAUIBI U UX COCIMHEHUS.

MeTta/uibl M KX COCAUHEHHS

OO0mast XapakTePUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TONOKeHUs B Ilepuoamyeckoi cucreMe XUMHYECKHX dieMeHToB [[. U.
MeHnpeneeBa U CTpoeHUst aToMOB. CTpOCHHE METAUIOB. Meranmudeckas CBs3b U
METAJUIAYECKAs  KPUCTAUIMYECKAss  PEIIETKA.  ONEKTPOXMMHUYECKAA  Psil
HANPsHKEHUI MeTa/uioB. OGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYeHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl WX OT KOppo3uu. CruiaBel (CTallb, YYTYH, AHOPATFOMUHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[[lenoyHbIE METAUIBL: TOJI0KEHUE B 1IEPHOIMYECKON CHUCTEME XMMHUUYECKHUX
anemeHtoB JI. M. Menneneesa, CTpOEHHE MX arOMOB, HAaXO)KIECHHWE B IPUPOJE.
OU3NYECKNEe U XUMUYECKUE CBOMCTBA (HAa mMpuUMepe HaTpust W Kanus). OKCHIbL U
TMAPOKCUIBl HATpUsl W Kanus. [IpUMEHEHWE WIENOYHBIX METAUIOB M HX
COCIMHECHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MarHMid W KaJIbLMKA.  IIOJIOKCHUE B
Ileprommyeckoil cucreMe XuMHYecKux dieMeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXOXKACHUE B Ipupoac. DU3NYECKHUE U XUMUYECKUE CBOMCTBA MarHus
W Kanblus. BaxHelmue coenmHeHUs KanblMs (OKCUA, THIPOKCHI, COJIM).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMHUHMIA: TIOJIOKEHUE B [ IEPUOIMYECKON CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menaeneesa, CTpOCHUE aTroMa, HaXOXKIE€HHWE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUs. AM(POTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoil cucreMe XUMAYECKUX AJIEMEHTOB /1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKAeHWe B mpupone. Pusndeckue u
XUMUYECKUE CBOMCTBRA kKene3a. OKCHIbI, TMIPOKCUAbI U comu skene3a (11) u xkenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii ykcnepumenm:



O3HAKOMJICHME C o00pa3llaMM METAUIOB M CIUIABOB, WX (PU3MYECKUMHU
CBOWCTBAMM, H3YYECHHME  PE3YJbTAaTOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCUJA
KaJbUs M HATpus C BOJOH (BO3MOKHO HCHOJIb30BAHWE BHUACOMATEPUATIOB),
UCCIICTIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS KEJE3a B KHCIOPOJAC
(BO3MOYKHO  MCIOJIb30BAHUE  BHUJECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHWs, KajabLUsl, aTlOMUHUS, LUHKA, JKEIe3a
(II) m >xene3a (III), menm (I11), HaObmMrOAEHUE U OMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausg W KajblMs (BO3MOXKHO HCIOJb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEI0BAHNE aM(POTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y THIPOKCH/IA UHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 33434 N0 TeMe «BaxHeimme
METAJIJIBI U UX COCTUHEHUSD.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemectsa m marepuaibl B MOBCEAHEBHOW JKHU3HM 4YeOBeKa. besomacHoe
WCIOJIb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momoie npu
XUMHYECKHAX 0KOTax U OTPABJICHHSIX.

XUMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AOMYCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Poib XxMMHUK B PEIIEHUN 3KOJOTHYECKUX
npooIieM.

Xumuueckuil JKCnepumMeHm:

u3y4eHue oO0paslloB MATepUajioB (CTEKJIO, CIJIABBI METAJUIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Mescnpeomemnpie ceasu

Peanuzanuss MEXNpPEIMETHBIX CBS3€H MPU HM3YUYCHUM XHUMHHA B 9 Kiacce
OCYIECTBIISETCS YEPE3 MCHOJAB30BaHUE KaK OOMMX E€CTECTBEHHO-HAYYHBIX
NOHSATHUH, TAK W MOHATUMN, SBJISIOMUXCS CUCTEMHBIMU JJI OTACTBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOwmme eCTECTBEHHO-HAYYHBIC TOHSATUS. HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpUs, AHAM3, CHHTE3, KilaccupuKauus, TNEPUOJUYHOCTb, HAOIIOAECHHUE,
AKCIIEPUMEHT, MOJACITUPOBAHUE, W3MEPEHHE, MOJCb, SBJICHHE, MAPHUKOBBIN
(P dexT, TEXHONOTUs, MaTEPUAITBI.

duznka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH],
W30TOIMbI, PaAMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
NOJYPOBOJHUKH, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperatHoe COCTOSIHAE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIITMYECKAs
peIéTKa, CIyIaBbl, (PU3NYECKUE BEJIMYMHBI, CIUHULBI U3MEPECHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: ¢orocunres, apixanue, Onocdepa, 3KOCHCTEMA, MUHEPAIbHBIC
yI0OpEHUs, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, MATATEIBHBIE BEIICCTBRA.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJIBI,
NOJIE3HBIE HCKOMAEMBIE, TOTIJTUBO, BOAHBIE PECYPCHI.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA HPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUSI MPOrpPaMMBI  OCHOBHOIO OOWIEro
00pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUM B CIAUHCTBE Y4E€OHOW H
BOCIIMUTATENIBHON IEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPABCTBEHHBIMUA LIEHHOCTAMU, IPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIXCS.

JIMYHOCTHBIE ~ pPE3yJbTATBl  OTPAKAKT  TOTOBHOCTHh  OOYYarOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
pacIIAPEHNUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUSA:

LIECHHOCTHOI'0 OTHOIIECHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACIIEAWI0, MOHUMAHHS 3HAYEHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO OOWLIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON MH(poOpManuei o
[EPENOBBIX JOCTHIKEHUSIX K OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U O0IIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMax M MPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEA0BATENbCKOM, TBOPUECKOH MW JAPYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM MEATENBHOCTH IPU
BBITIOJTHCHMHA YYEOHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIIOHUMAH U0
U B3aUMOIIOMOIIM B TPOLECCE ITOW Yy4eOHOU JEATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApPHUINEW C TO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB,

3) HEHHOCTH HAYYHOI 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY VPOBHIO Pa3BUTHS HAYKH U COCTABIIAOLINE
OCHOBY UII IOHMMAHHWs CYIMHOCTA HAYYHOW KapTHHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MIPAPOTHON CPENOM, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[TI03HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB U SIBICHHIA,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYJIBTYPHIl, B TOM YHCIIE
HABBIKOB CaAMOCTOSATENIBHONH paboTel C  y4eOHBIMH TEKCTAMH, CHPABOYHOM



JUTEPATYypOl, JTOCTYMHBIMA TEXHHUYECKAMH CPEACTBAMH  HMH(POPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W MO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JESATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyYCHHUs B
JIAbHEUIIIEM

4) popmMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 >KM3HM, OCO3HAHWUE MOCIECACTBUIA U
HEMPUATHE BPEIHBIX TPUBBIYEK (YIIOTPEOICHHS AJTIKOTOMsl, HAPKOTUKOB, KypEHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OC30MACHOCTH TNpU  OOpalleHUH ¢
XUMUYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Tpodeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYIy M pe3ysibTaraMm TPYyAOBOH ACATEILHOCTH, B TOM YHWCIE HA
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWUMHM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM NTPO(ECCUOHATIBHOM ACATEIRHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUIA,
TOTOBHOCTB aJalTUPOBATHCA B MPO(PECCHOHATIBHOM cpene;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAK HMCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTH 3J0POBOTO M
Oe3omacHOro o0pasza KW3HU, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(PU3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBHJT OE30MACHOTO MOBEACHUS MPU PAdOTE ¢ BEMIECTBAMH, A TAKXKE B CUTyalHsX,
YIPOKAKOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIYYACMBIE MPU U3YYCHUW XUMHH, AJIs
PELICHN 3a1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIO, I MOBBIICHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHUs TJO0AJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PELICHHWS MOCPEACTBOM METOAOB XHMHH,
AKOJIOTHYECKOTO MBILIICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHAKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanmpeAMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(OpMHUpPOBaHUST MHUPOBO33PCHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHS,
OPUHLHAIL, TAMOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBECHHO-HAYYHBIX YYEOHBIX MPEIAMETaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPa, U YHUBEPCAIIbHbIC YUeOHbIC ACHCTBHS (TTO3HABATENBHBIC,
KOMMYHHUKATHBHBIC, PETYIISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOH
JESATELHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCcTBUS

ba3zoBble Joru4eckue aeiicTeus:

YMEHHS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHHS TMPU OCBOCHHUHU
3HAHWIA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBIICIATH MX XApAKTCPHBIC
NPHU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATHUS JJ11 OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU [JIsl KJIACCU(PMKALMKA XUMUYECKMX BELICCTB M XMMHUYECKHX PEaKLUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JEIYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCTIONB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUN MOJACIbHBIE MTPEACTABICHUS —
XUMUYECKUIA 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKass (opMysia U YPaBHCHHE
XUMHYECKOH PEaKLMH — IPHA PEICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEACTABICHUIN BBISBIATh U XapPaKTEPU30BaTh CYIIECCTBEHHBIC
NPU3HAKK M3YYaEMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUUYECCKUX PEaKIUN,
BBISBJIATH  OOHIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIE CBSI3U W
OPOTUBOPEUMS B M3YyUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBbie ucciaenoBarebckue 1elicTBUS:

YMEHHE HMCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
NPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CY KICHHIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYECHUYECKUX OSKCINEPUMEHTOB, YMEHME HAOMIOAATh 34 XOJOM MpoLecca,
CaMOCTOSITENILHO TIPOTHO3MPOBATh €r0 Pe3ysbTar, GOpMyTUpoBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIATh OTUYET
0 MPOJEIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOMpaTh, AHAIM3UPOBATH W WHTEPIPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOJYyYAEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs  JIUTEPATypa XWUMHUYECKOTO COACPKAHMS, CHPABOYHBIC
nocobust, pecypcbl VHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(POpMAIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMpOChl MPU MOUCKE U OTOOPE
uH(pOPMAllMd W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4€OHBIX W TIO3HABATENbHBIX 3a7a4 ONPEACIEHHOIO TUIA, MPUOOPETEHHUE OTBITA B
o0nacTM  MCMOIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOW aKTHBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENIEHO BBIOMpPATh ONTUMAIIBHYIO (POPMY MPEACTABICHUS HHPOPMALUHN U
WTIOCTPUPOBATh PEIIACMBIE 3a1a4M  HECJIOXKHBIMA CXEMaMH, JIUarpaMMamu,
apyrumu (popMaMu rpadukn 1 uX KOMOUHALMSIMU,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Tpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KAOIIEH MPUPOSHOMN
Cpeabl.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUS 3a/laBaTh BOMPOCH (B XOJ€ Jauanora W (Wad) AUCKYCCHM) IIO
CyHIeCTBY  OOCy>KmaemMoi  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEILHO BBITIOJTHEHUS MPEUIOKEHHOH 3a1a4H;

YMECHHSI  TPEIACTABIIATH  IMOJIYYEHHBIE  PE3yJbTaThl  [MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TMUCBMEHHBIX TEKCTax; [JENaTh MPE3CHTALUIO
PE3YJABTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JJAOOPATOPHOrO OIBITA,
n1abopaTopHOil paboTHI O UCCIIETOBAHNIO CBOMCTB BEMIECTB, Y4EOHOIO MTPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIICAOBATENBCKONM  JEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuyéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHSIMH, «MO3TOBBIC INTYPMBbDY, KOOPAWHALMUS
COBMECTHBIX [JECUCTBHM, OIPEACICHAE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U IPYTHE).

PeryasitTuBHbIC yHUBEPCAJIbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CaAMOCTOSITEIBHO ONPEACHATh LEIH JEATEIIbHOCTH, TUIAHWPOBATH,
OCYILECTBIIATh, KOHTPOJIMPOBATh W MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOK)
JESATENILHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE COCOOBI PEIIEHUS YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl €  YYETOM
NOJTyYEHUSI HOBBIX 3HAHWK 00 M3ydaeMbIX OOBEKTAX — BEHICCTBAX M PEAKLUSX,
OLICHMBATH COOTBETCTBUE IMMOJYYEHHOTO PE3yJbTara 3asBJICHHON LENH, YMEHHUE
MCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbI€ B yCIIOBUM 3aJaHHA.

HHPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOSHUI 00s3aTEIbHOTO
COJICP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEUCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BUJbI
JNEATENBHOCTA 1O  IOJIYYEHUKO HOBOIO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CHTYalHX.

K xoHiy 00yueHus B 8 kjiacce npeaMeTHBIE PE3YIbTAThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKMX IMOHATHH. aTOM, MOJIEKYJA,
XUMUYECKUA SIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(0THOpOAHAS M HEOTHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs MAacca,
MaccoBast A0JIsl XMMHYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJISIPHBII 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHB
OKHCIICHUSI, XUMUYECKasi peaklms, KiacCu(UKauus PEakUUii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JI0KEHUs, PEAKUMU 3aMEIICHUS, PEaKkUuu
00MEHA, 3K30- M SHAOTEPMHUYECKUE PEAKLIWAN, TEIIOBOH YPPEKT pEeaKLnH,
AP0 aToMa, JJICKTPOHHBIM CJIOM aroma, aroMHas OpOWTallb, PaaAUyC
aToMa, XMMUYECKasl CBSA3b, MOJISAPHAS U HEMOJSPHAS KOBAJECHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEIIECTBA
(MpOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMMYECKUX TIOHATHA U
MPUMEHSATH 3TH MOHSITHS NIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWA;

e WCHOJB30BATH XUMHYECKYI0 CHMBOJIMKY JJs COCTaBJIcHUs (popmyin
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTCIICHb ~ OKUCJIECHHMsS  JJIEMEHTOB B OMHAPHBIX  COCIWHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCOUHEHWH TI0
dopMynaMm, BHA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBath cMbIicH llepuomanueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBAThE TMOHUMAHUE TMEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUs B [IepHOAMYECKON CUCTEME,
3aKOHOB COXPAHEHMUs] MACChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YYEHUS, 3aKOHA ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/IAyarh IMOHATUS «TJIaBHAS
noarpynna (A-rpynna)» u «mnodouynas noarpynmna (b-rpymnna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XuMUYeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YACIO SJIEKTPOHOB
U PACTIPEACIICHUE UX N0 HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHTBI, HEOPraHWYECKHE BEUICCTBRA,
XUMUYECKUE peakinuu (M0 YMCAY M COCTaBY YYacTBYHOLIUMX B PEAKIUU
BEUIECTB, MO TEIJIOBOMY 3D PeKTy);

XapPaKTEPU30BaTh (OMUCHIBATH) OOMIME XMMHUYECKUE CBOMCTBA BEIICCTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
VPaBHEHHUN COOTBETCTBYIOIINX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALICHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYKCIIATh OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYH) JIOJIK0 XUMHYECKOro J3jieMeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSTH OCHOBHBIC OINEPAIMU MBICIUTEIBHONW NEATCILHOCTH — aHAIN3
U CUHTE3, CpaBHECHHUE, O0OOOIICHHE, CHCTEMATHU3AIMIO, KIIACCU(PUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3E€H — I M3YUYEHHUs CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIIOACHUE, W3MEPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPABAJIAM  TIOJB30BAHUS  XAMHYECKOW  TMMOCYAONM W
7a00paToOpHBIM  00OPYJIOBAHMEM, a TaKXKE TMpaBujiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHA 10 BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OMBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3o00pa3HbIX BENICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C ONMPENEIEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIQaHUPOBAaTh M MPOBOAWTH  XUMHYECKHME  DKCICPUMEHTHI  TIO
PACIO3HABAHUIO PACTBOPOB IIENOYEN W KUCIOT € MOMOIIBI0 HHINKATOPOB
(;makmyc, peHoadTanent, METUIIOPAHK U JPYTHE).

K xoHiy 00y4eHus B 9 kjacce NpeaIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHIA:

PACKPBIBATh CMBICII OCHOBHBIX XHMWYECKMX TOHITHA: XUMHYCCKHAN
JJIEMEHT, aTOM, MOJIEKYJlA, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XHMUYECKAsI PEAKIMsI, XUMUYECKAsi CBsI3b, TEITOBOMH >PPEKT
peaKuuu, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOEC pPaBHOBECHME, OOpatumble U



HEOOpaTUMBIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLMH,
OKHMCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XUMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJININYECKas), KPUCTAIUIMYECKAs pEIIETKA, KOPPO3us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOW PEaKUMH, NPEACIBbHO I0MyCcTUMAst
koHueHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
NPUMEHSATH 3TH MOHSATHS TIPY ONMMCAHWUM BEIICCTB U UX MPEBPALLEHUIA;
UCIOJb30BaTh XMUMHYECKYI0 CUMBOJIMKY JUISL COCTaBiIeHHS (HOpMyll
BEIIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTNPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUSI XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3JMYHOTO COCTABA, MNPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyiam, BHJ XUMHUYECKOH
CBA3M (KOB&ICHTHAs, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3aps]l HOHA MO XMMHYECKOH (popMylie, XapakTep cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAWHEHWH, THIl KPUCTAITUYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. M. Meunneneea u
JEMOHCTPAPOBATh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPHU30BATh
Tabmmunyro (popmy I[lepnoanyeckoil CUCTEMBI XMMHYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «rJaBHAas moArpynna (A-rpynma)» u «moOo4Has
noarpynna (b-rpynma)», majbie W OONbIIAE MEPUOJABI, COOTHOCHUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMA ~ XapPAKTEPUCTUKAMH  CTPOCHMS  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj sapa, OOIIee YHUCIO DIICKTPOHOB U
pacnpesieieHue WX MO DJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOIMIKE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajlblX NEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKUAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBA,
XUMHYECKHAE Peakuuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO U3MECHEHUIO CTENEHEN OKUCIICHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMUCHIBATH) OOIIME M CHCHUPUUCCKUE XUMUUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXKAAS OMHCAHUE
OpUMEpaMH MOJIEKYJIIPHBIX W WOHHBIX YPABHEHHH COOTBETCTBYHOLIMX
XAMUYECKUX PEAKLINIL,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
IIEJI0YEH U COJIEH, MOJIHBIE W COKPAIEHHBIE YPABHEHNS PEAKIIAA HOHHOTO



oOMEHa, ypaBHEHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TCHETUYECKOM CBS3M MEXKY BEIICCTBAMU PA3IMUHBIX KJIACCOB;
PaCKpbIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa 3TUX PEAKIIUA;
OPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHUS XMMUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYID MOJIGKYJIIPHYIO M MOJISIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJeMEHTa 1o (opmylie
COEZIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
N0 YPAaBHEHUIO XUMUUYECKOW PEaKIIny;

coONroAaTh  MpaBWJia  MOJIB30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHbIM  O00OPYJOBAHMEM, a TaKKE TMpaBWja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSMH 10 BBITOJHECHHUIO
71a00paTOPHBIX XWMHUYECKUX OMBITOB MO TOJYYEHUIO U COOMPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a);

OPOBOJUTh  PEAKIMU, TOATBEP)KIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3JIMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOoHar-, Qocdar-, cunukar-, cyibdar-, THIAPOKCHI-UOHBI,
KaTHOHbI AMMOHMSI M WMOHbI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOpPax HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OMEPAI MBICIUTENLHON NEATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHWE, OOOOMICHUE, CUCTEMATU3AINIO, BBISBICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBONCTB BELLECTB U
XUMUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJII0ICHUE, M3MEPEHKUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).



TEMATUYECKOE INMNJIAHNPOBAHIWE

8 KJTACC

Ne HanmeHoBaHue

n/ pas3fenoB v TeM Bcer
n nporpamMmmbl 0

Pa3gen 1. MepBoHaya/ibHble XUMUYECKNE NMOHATUA

11

1.2

KonnuyectBo 4acos

XuUmMuna — BaxHas
obnacTb
€CTECTBO3HAHUA U
NPaKkTUYEeCKOl
LeATENbHOCTM
yenoBeka

BewecTtBa un
XUMUYecKune 15
peakuum

MToro no pasgeny 20

KOoHTpONbH
ble paboThbl

MpakTnyeck
ne paboThbl

Paspen 2. BaxHeliwmne npeacrtaBuTenn HeopraHMYeCKnMX BeWECTB

2.1

2.2

2.3

2.4

Bo3ayx.

Kucnopoga.

MoHATHME 06

oKcupgax
Bogopoa.MoHaTtne

0 Kucnortax u 8
consx

Bopga. PacTBopbl.
MoHATHe 06 5
OCHOBaHMAX

OCHOBHblE Kfacchbl
HeopraHM4yeckux 11
COeUHEHNIA

MToro no pasgeny 30

ONEeKTPOHHbIE

(undpoBble)
obpaszoBaTesibHble

pecypchbl

Bubnuoteka LLOK
https://m.edsoo.ru/7f4183
7c

bnénunoteka LOK
https://m.edsoo.ru/7f4183
7c

bunénunoteka LOK
https://m.edsoo.ru/7f4183
7c

Bubnuorteka LLOK
https://m.edsoo.ru/7f4183
7c

bunénunoteka LOK
https://m.edsoo.ru/7f4183
7c

bunénunoteka LOK
https://m.edsoo.ru/7f4183
7c

Pasgen 3. Mepuognyecknin 3akoH n MNepuognyeckas cuctema XMMnUYecknx anemeHTos [. U.

MeHpgeneeBa. CTpoeHne aToOMOB. XMuU4yeckas cBA3b. OKNCNUTENbHO-BOCCTAHOBUTE/NIbHbIE

peakuuu
Mepuognyecknii
3aKOH U
3.1 7
Mepuognyeckas

Cnctema

bnénunoteka LLOK
https://m.edsoo.ru/7f4183
7c


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

XUMUNYECKMNX
anemeHTOB . U.
MeHpene-eBa.
CTpoeHune aTtoma
Xumunyeckas
CB#3b.

3.2 OKNCNNTENbHO-
BOCCTAHOBUTE/IbH
ble peakuum

MToro no pasgeny

PesepBHOe Bpem4

OBLW EE
KONMYECTBO
4YACOB MO
MPOrPAMME

15

68

bnénunoteka LOK
httDs://m.edsoo.ru/7f4183
7c

Buonuoteka LLOK
https://m.edsoo.ru/7f4183
7c

bnénunoteka LOK
https://m.edsoo.ru/7f4183
7c


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
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9 KJTACC

KonnyectBo 4acos

Ne HanmeHoBaHue
n/ pasfenoB U TeMm Bcer KOHTpO/bH MpakTnyeck
n nporpamMbil 0 ble paboThbl ne paboTebl

Pa3gen 1. BewecTtBo U XMMNYECKNE peaKLnn

[MoBTOpeHue U
yrnybéneHue
3HaHui
11 5 1
OCHOBHbIX
pasfenos Kypca

8 Knacca

OCHOBHbIE
12 3aKOHOMEpPHOCTH
' XUMMNYECKUX
peakunii
QneKkTponmMTuyec
Kas
13 auccouunayns. 8 1 1
Xumunyeckume
peakuuun B

pacTeBopax
MToro no pasgeny 17

Pasgen 2. HemeTannbl N NX CoOeUHEHNA
Ob6uas
XapakTepucTuka
XUMUYECKNX
2.1 4 1
3/1EMEHTOB
YTMA-rpynnol.

FanoreHbl

Ob6uan
XapakTepucTuka
XUMUYECKUX

2.2
3afneMeHTOoB Y1A-
rpynnbl. Cepaun

eé coegnHeHuns

Ob6uas
XapakTepucTuka

2.3 P P 7 1
XUMUNYECKNX

3/1EMEHTOB Y A-

ONEeKTPOHHbIE

(undpoBble)
obpasoBaTeNibHbIE

pecypchl

buénnoteka LJOK
httDs://m.edsoo.ru/7f41
a636

bubnnoteka LJOK
httos://m.edsoo.ru/7f41
a636

bubnnoteka LJOK
httos://m.edsoo.ru/7f41
a636

bubnnoteka LJOK
https://m.edsoo.ru/7f41
a636

Buonuoteka LLOK
https://m.edsoo.ru/7f41
a636

buénmnoteka LLOK
https://m.edsoo.ru/7f41
a636
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rpynnbl. A3orT,

thocop u ux
coefunHeHuns
Ob6uian
XapakTepucTuka
XUMUNYECKNX
anemeHToB IVA-
2.4
rpynnel.
Yrnepog u
KPEMHUIA 1 nx
coefnHeHuns

NToro no pasgeny

Pasgen 3. MeTtannbl U nx coegnuHeHnA

Ob6uwme cBoifcTBa

3.1
MEeTannos
BaxHenwune
3.2 MeTannbl N Ux

coefUHEHUA

NToro no pasgeny

Pasgen 4. Xumua n okpyxarwuiasa cpega

BewectBa un
4.1 marepuanbl B
XU3HW YenoBekKa

MToro no pasgeny

Pe3epBHOe Bpems

OBLW EE
KONMNYECTBO
4YACOB MO

MPOrPAMME

25

16

20

68

bubnnoteka LJOK
httDs://m.edsoo.ru/7f41
a636

bubnnoteka LJOK
https://m.edsoo.ru/7f41
a636

buénnoteka LJOK
httos://m.edsoo.ru/7f41
a636

bubnnoteka LJOK
https://m.edsoo.ru/7f41
a636

bnbnnoteka LJOK
https://m.edsoo.ru/7f41
a636
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