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HOACHUTEJIbBHAA 3AIIMCKA

[IporpaMMa 1Mo XUMHUM Ha YpPOBHE OCHOBHOTO o0OI1Iero oOpa3oBaHus
COCTaBJieHa Ha OCHOBE TpPEOOBAaHMH K pe3yJlbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeLHOM MPOTPaMMBbI OCHOBHOT'O OOITIET0 00pa3oBaHMsl, TPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha 0cHOBE (heaepanbHO pabouei MporpaMmMbl BOCTIUTAHNSL
U C Yy4€TOM KOHIICNIMK TIpernojaBaHus ydyeOHOro mpenamera «XUMHS» B
oOpa3oBaTenbHBIX Opranu3aiuax Poccuiickoi @enepanuu.

[Iporpamma mo XuMuM Ta€T MOPEACTABICHHE O IEIAX, OOIICH CcTpaTeruu
oOydeHHsl, BOCIHUTAHUS W PAa3BUTUSA OOYUYAIOIIUXCS CPEACTBaMU Y4eOHOro
npeaMera,  YCTaHaBJIMBAET o0si3aTelbHOE  NPEIMETHOE  COJIEpIKaHMUE,
NpEeNyCMaTpUBAET pACTpEeiIeHUe ero Mo KijaccaM M CTPYKTYpPHpPOBAHHE TIO
pazzenaM W TeMaM TPOTpaMMBbl MO XHMHH, OIPEAEISICT KOJIMYECTBEHHBIE H
Ka4eCTBEHHBIC XapaKTepPUCTUKU COJep KaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIbHOCTh M3Y4YEHUS XUMHH C y4€TOM  MEXKMNPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKK Yy4eOHOTO TpoIlecca, BO3PACTHBIX
0COOCHHOCTEH OOydJaromuxcsi, ONPEACIIET BO3MOXKHOCTH TMpeaMera il
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
IIpOTrpaMMEbI Ha YPOBHE OCHOBHOTO 00ITIEr0 00pa30BaHMs, a TaKKe TpeOOBaHUH K
pe3yibTataM 00y4eHHUs] XUMUHU Ha YPOBHE IIeJIel M3ydeHUs MTPEAMETa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JCATENLHOCTA OOYYaOIIErocss Mo OCBOCHHIO
y4e0HOTO COIepIKaHUSI.

3HaHWEe XWUMHH CIY)KUT OCHOBOM 1l (POPMHUPOBAHHS MHUPOBO33PEHHS
00ydJaromerocs, ero MPeACTaBICHUA O MaTEpHAIHLHOM E€IMHCTBE MHUPA, BAKHYIO
poab urparoT GopMHUPYEMbIE XUMHEH TPENCTABICHUS O B3aMMOTIPEBPAICHHUIX
DHEPTUU M 00 DBOJIIOIIMU BEIIECTB B MPHUPOJE, O MyTSIX PEHICHUS TJI0O0ATbHBIX
npo0jIeM yCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, YIHEPTETUUECKOM,
MUIIEBON M 9KOJOTHUECKOI 0€30T1acCHOCTH, PO OJIeM 3paBOOXPAHCHUS.

N3yyeHnue xumuu:

CIIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEM JUIsI  CaMOpPa3BUTHUA U
dbopmMupoBaHUs KyJIbTypbl JUMYHOCTH, €€ 0011l 1 (PYHKIIMOHATHHOU TPaMOTHOCTH,

BHOCUT BKJIaJ B (DOpMUpPOBAHHE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEN
00y4aroluxcsi, HABBIKOB MX CaMOCTOATEIHLHOW Y4E€OHOW JesSTEIbHOCTH,
DKCTIEPUMEHTAIILHBIX W HMCCJIENOBATEeIbCKUX YMCHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM )KM3HU, TaK U B MPO(PecCuoHATBLHOM IS TeIhHOCTH;

3HAKOMHUT CO CIEHU(UKON HAy4YHOTO MBINUICHUS, 3aKJIQJbIBACT OCHOBBI
1EJI0CTHOTO B3TJIs/1a HA €IMHCTBO MIPUPO/IbI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
»Tarnom B GOpPMUPOBAHUU €CTECTBEHHO-HAYYHOUN I'PAMOTHOCTH 00YUarOIIUXCS;



croco0cTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO -
HAy4YHBIM 3HAHUAM, K IPUPOJIE, K UETIOBEKY, BHOCUT CBOM BKJIJ, B 3KOJIOTUYECKOE
oOpa3zoBaHue 00yJaroIHXCSI.

JlanHbple HampaBiieHUs B OOYYEHHH XUMHUU OOECIIEUMBAIOTCS CHEIMU(UKOIM
coliepkaHusg y4yeOHOro TMpeAMeTa, KOTOPBbIM  SABISIETCS  MEAaroTH4ecKd
alaliTUPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKH XMMUU Ha OINPEAENEHHOM dTare €€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus OpPUEHTUPOBAH Ha
OCBOEHHE O0YYarOIIMMUCS CUCTEMBI NEPBOHAYAIbHBIX MOHATHA XMMHUHU, OCHOB
HEOPTaHUYECKOW XMMHMM W HEKOTOPBIX OTACIBHBIX 3HAYMMBIX [OHATUA
OPraHNYeCKO XUMHH.

CrtpykTypa cojaeprkaHusi IpOrpaMMbl [0 XUMUU C(POPMHUpPOBaHA HA OCHOBE
CHCTEMHOTO Moaxoaa K €€ n3ydeHuro. Colep:KaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATHIA O XUMHUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakuuu. O0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIIHUILY
MOCJIE0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEICTABICHHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCEr'0 €CTECTBO3HAHNSA;

— [lepunoanueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUEHHUS O CTPOEHUU aTOMa U XUMHYECKOU CBS3H;

— TMpPEACTaBICHUA 00 BJIEKTPOJUTUYECKON JUCCOIMALMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAOTCA HA OCHOBE SMIMPUYECKH
MOJIyYE€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJTHOTO
YPOBHS K IpYTOMY, BBITIOJIHSSL PYHKLINU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U MIOJTy4YEHHS N3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMmbl IO XUMHH CHOCOOCTBYeT (HOPMHUPOBAHHUIO
IIPEJICTABICHUSA O XUMUUECKON COCTABIIOLIEN HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM MPUPO/IbI, IECHHOCTHOI'O OTHOILLIEHUS] K HAYYHOMY 3HAHUIO U METO1aM
MO3HAHUS B Hayke. M3ydeHHe XUMUU MPOUCXOJIUT C NPUBJICUYEHUEM 3HAHUWA W3
paHee M3Y4YEHHBIX Yy4eOHBIX mpeameToB: « Okpyxaronmii Mupy», «buomorus. 57
KJIacChI» U «PHU3HKa. 7 KI1acey.

[lpy wu3ydeHUH XUMHUM TPOUCXOIUT (OpMHUpPOBaHHE 3HAHUN OCHOB
XMMHUYECKON HayKH KaK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJHOT'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpPHI. 3a1a4a
y4e€0HOTO MPeAMETa COCTOUT B (POPMHUPOBAHUH CUCTEMBI XUMUY €CKUX 3HAHUNA —
BaOXHEUIINX (haKTOB, MOHATUMN, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHHH, 10CTYTHBIX
0000IIIeHNII MHUPOBO33PEHYECKOr0 XapakTepa, s3bIKa HAyKd, B MPHOOIIEHUH K



HAy4YHBIM METOJaM MO3HAHUs MPU U3YUYECHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
(bopMHpPOBaHUY U PA3BUTUH TO3HABATEIbHBIX YMEHUH U UX TPUMEHEHUH B yUeOHO-
NO3HABaTEIbHOU M y4eOHO-HUCCIIENOBATENILCKOM NEATENbHOCTH, OCBOCHUM MPABUI
0e30macHOro 0OpalIeHus ¢ BEIeCTBAMH B IIOBCETHEBHOM KU3HU.

[Ipn M3y4eHnn XMMHHA Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMsI BXKHOE
3HaYEHHe MPUOOPENH TaKKe LIeNH, KaK:

— (QOopMHUpPOBaHHE HHTEIUIEKTYAIbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHMI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPHUHATUIO PEIICHUH,
CIIOCOOHOI a7anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh, OOydYeHUsT Ha CHCTEMaTHMYecKoe TMpUOOIIeHUe
oOydJaronmxcss K CaMOCTOSITEIbHOM MO3HABATEIbHOW AEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUs, (OPMUPYIONMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMWH,

— o0ecrnieueHue yCI0BUA, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00 ydarOIMMUCS
OTbITa PA3HOOOpPA3HON NEATENbHOCTH, TO3HAHUS M CaMOIO3HAHUS, KIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIHMI), MMEIOIIMX YHUBEPCAIHLHOE 3HAYCHUE JIJIs
Pa3MYHBIX BUIOB ICATEIbHOCTH;

— ¢opmupoBanue oOmel (GYHKIMOHATBHOM U  €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH, B TOM 4YHCJE YMEHHA OOBSICHATH W OIICHUBATH SIBJICHUS
OKpPY’KAIOIIETO MHUpPA, MCIOJIb3YsS 3HAHUS W OTBIT, MMOJIYYEHHBbIE MPHU U3Y4YECHUU
XAMUU, TPUMEHATh UX MIPU PEIICHUN MMPOOIIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
eI TebHOCTH;

— (QopMupoBaHue Yy OOYYaOIIMXCA TyMaHUCTHYECKHX OTHOIICHUN,
NOHUMAaHUS [EHHOCTH XWMHYECKUX 3HAHUW I BBIPAOOTKH HKOJIOTHYECKH
1eJIeCO00Pa3HOTO TMOBEJAEHUSI B OBITY M TPYJOBOW NEATEILHOCTH B IIETISX
COXPaHEHUS CBOETO 3J0POBbS M OKPYKAFOIIEH PUPOTHOM CPEIbI;

— pa3BUTHE MOTHMBALIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHUS OOINEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY MPOdWIA U HANPABJICHHOCTH TabHEUIIIErO
00y4eHus.

OO111ee 9rCII0 4acoB, OTBEAEHHBIX IS U3YYCHUS XMMHU Ha YPOBHE OCHOBHOTO
ob1ero oo6pazoBanus, coctanisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heemo), B 9 kinacce — 68 gacoB (2 yaca B HEJICIIO).



COAEP>KAHUE OBbYYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHYECKHUE OHATUSA

IIpenmer xumuun. Posib XMMUM B )KU3HU Y€IIOBEKA. XUMHUSI B CUCTEME HAYK.
Tena u BemecTBa. DuznMueckne CBOWCTBA BEHIECTB. ArperarHoe COCTOSHHUC
BemiecTB. [loHATHE O METOMax MO3HAHUA B XUMHUMU. UHMCTHIC BEIIECTBA U CMECH.
Cnoco0bI pa3ieneHus CMeCeH.

ATOMBI M MOJIEKYJIbl. XUMHYECKHE 3JeMEHThl. CUMBOJIBI XUMUYECKUX
aeMeHTOB. [IpocThie 1 CI0)KHBIE BEIeCTBA. ATOMHO-MOJICKYJISIPHOE YIEHHE.

Xumuueckas hopMyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JICMEHTOB. 3aKOH
MOCTOSTHCTBA COcTaBa BemecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCHUTEbHAs
MOJICKYJISIpHAs Macca. MaccoBast 10JI1 XUMHUYECKOTO JICMEHTA B COCTMHCHHH.

KomuectBo BemectBa. Mok, MossipHas macca. B3anuMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCIA CTPYKTYPHBIX €IUHHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCAUHEHUN.

OU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMUYECKas peakuus U €€ MPU3HAKU.
3aK0H COXpaHEHHs MacChl BEIIECTB. XMMHUYECKUE ypaBHeHuWs. Kmaccuduxarms
XUMHYECKUX pEeaKInii (COCTMHEHUS, PA3JIOKEHHSI, 3aMeITIeHNs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0M, MpaBUjIaMi pabOThI B J1a00OpaTopuu u
npuéMamMu ooparieHus ¢ 1aboparopHbIM 000PYAOBaHNEM, U3YUECHUE U OTIMCAHUE
(GU3UYECKUX CBOWCTB 00pa3Ill0OB HEOPTraHWYECKUX BEIICCTB, HAOJIOJICHUE
busnueckux (TUIaBJICHWE BOCKa, TasHUE JibJa, pAacTUpPaHUE caxapa B CTYTIKE,
KUIIEHHE M KOHJEHCAIUS BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYHU, TPOKAIMBAHUE
MEIHOM MPOBOJIOKH, B3aMMOICUCTBHE MeJIa C KHCJIOTOM) SIBICHUH, HAOIOIeHuE 1
ONUCaHUE MPU3HAKOB MPOTEKAHUA XMMHUYECKUX peakuuil (pasyioKeHue caxapa,
B3aUMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, pa3JioKEHHE THIPOKCHIA
menu (1) mpu HarpeBaHum, B3aMMOICHCTBUE XKesie3a ¢ pactBopoM coiiu meau (1),
U3y4EHUE CMOCOOO0B pa3/IeNieHnsi CMECel: C MOMOIIBI0 MarHUTa, (PUILTPOBAHUE,
BBITIApUBAHUE, JUCTUWUIIHUS, XpoMaTrorpadusi, MpoBeeHNE OUYUCTKH TTOBapEHHON
CoNMM, HaOJIOAEHWE W  ONKWCAaHWUE  PE3YJIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIONIETO 3aKOH COXPAHEHUS MACChl, CO3JIaHHE MOJENed MOJICKYI
(IIapOCTEPKHEBBIX).

BaxuHeiime npeacTaBuTe/ M HCOPraHMYeCKUX BelEeCTB

Boszayx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — ajieMeHT U mpocToe
BelllecTBO. HaxoxneHnue kuciiopoja B mpupoje, (GU3MYecKue U XUMHUYECKUE
cBoiicTBa (peakuuu ropeHus). Oxcuanl. [Ipumenenne xkucnopoaa. CrocoObl
MOJy4YEHUs KHUCJIOpOJia B JIa0OpaTopuud UM MNPOMBINUIEHHOCTA. KpyroBopoT
KHUCJI0poJia B ipupoe. O30H — ayuIoTpOoIHAs MOIU(PUKAIIM KUCIOPOI1a.



TermnoBoit 3¢ dekT XUMUUECKON peaklnu, TEPMOXHUMHYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3/1yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HO BOTO CIIOS.

Bonmopona —snemenT u mpocToe BemecTBo. Haxoxkenrne Bogopoaa B Ipupoze,
busnuecKue U XUMHUIECKUE CBONCTBA, TPUMEHEHHE, CITOCOOBI oTy4deHus. KucnoTs
U COJIN.

MosipHbIil 00bEM ra3oB. Pacuérsl N0 XUMHUYECKUM YPaBHEHHSIM.

du3znueckue CBOMCTBA BOJbl. Boma kak pacTtBoputenb. PacTBOpBL
HacplllieHHbIE M HEHACBHIIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1071 BeIEeCTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
Posb pacTBOpOB B pUPOJE U B KU3HU YENOBEKA. KpyroBopoT BOAbI B IIPUPOJIE.
3arps3HeHUE NPUPOIHBIX BOA. OXpaHa M OYHUCTKA MPUPOJHBIX BOJI.

Knaccuduxaims Heoprannueckux coenuneHuil. Oxcunabl. Knaccudukarms
OKCHUJIOB:  coJieoOpazyomme (OCHOBHbBIE, KHUCJIOTHbIE, aMmM(pOTEepHbIE) U
HecosieoOpazytonme. Homenknarypa oxcunoB. Duznueckue M XUMUYECKUE
cBOMCTBa OKCUAOB. [lomyueHne OkCuaoB.

OcnoBanus. Knaccudukanys oOcCHOBaHML: HIETOYM W HEPACTBOPHUMBIC
ocHoBaHud. HomeHkinarypa ocHoBaHui. PU3NYECKUE U XUMHUYECKHUE CBOKCTBA
ocHoBaHuu. [lonyuenue ocHOBaHU.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciot. @usndeckue u
XUMHUYECKHE CBOWCTBA KHUCJOT. Pax aktuBHocTM merauioB H. H. bekerosa.
[lonydyeHue KUCIoT.

Comu. Homenknarypa coJtieil. @U3M4ECKUEe U XMMUYECKHE CBOMCTBA COJIEH.
[lonyuenue conei.

['eneTnyeckas CBSI3b MEXKAY KIIACCAMHU HEOPTaHUYECKUX COECTUHEHUN.

Xumuueckuit IKCnepumenm:

KaY€CTBEHHOE ONPENEIICHUE COAEPKAHNSI KUCIOPO/1a B BO3AYXE, ITOIYUEHUE,
cobupaHue, pacro3HaBaHME€ U H3YyYEHHUE CBOWCTB KHUCIOPOJa, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
npeKpalieHus ropenus (Ioxapa), 03HaKoMJIeHHE ¢ 00pa31iaMu OKCUI0B U OTIMCAHKE
UX CBOMCTB, MOJy4YeHHE, COOUpaHHe, paclo3HaBaHUE W H3YyYEHUE CBOICTB
BOJI0poJia (TOpeHHE), B3auMoeicTBrE Botopoa ¢ okcuaom meau (1) (Bo3moxHO
WCII0JIb30BaHKE BUICOMATEPHATIOB), HAOJIIOICHHE 00Pa3I[0B BEIIECTB KOJMYECTBOM
1 Mousb, uccliefoBaHME OCOOEHHOCTEM pACTBOPEHUS BELIECTB C Pa3IUUHON
pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEAEIEHHON MAaCcCOBOU J10JIEN
PAacCTBOPEHHOTO BEIECTBA, B3aUMOJCHCTBUE BOJbI C METaUIaMU (HaTpHEM H
KaJbIlieM) (BO3MOKHO HCIOJIb30BaHUE BHUIAECOMATEPUAIOB), HCCIICIOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIIOIEHUE N3MEHEHUS
OKPACKH MHAUKATOPOB B paCTBOPAX KUCJIOT U LIEJIOYEH, H3y4EHUE B3aUMO,1EUCTBUA



okcuga meau (ll) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METAIUIAMHU, PEaKLUN
HEUTpaIu3aluy, IMOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJIHOTO
MeTaula IPYrUM U3 pacTBOPa COJIH, PEHICHUE IKCTIEPUMEHTAIIbHBIX 337124 110 TEME
«BaxHenmme Kiacchl HEOPraHMYECKUX COCAUHEHNN .

Ilepuoauyeckuit 3axkoH u llepuoauyeckass cucTeMa XUMHYECKHX
y1eMenToB JI. U. MenaeneeBa. CtpoeHue atomMoB. XHMHYECKasi CBA3b.
OKHCJIUTETBHO-BOCCTAHOBUTE/ILHbIE peaKIMU

[lepBbie MOMBITKK KiIaCCUPUKAIMN XUMHYCCKHX 3JeMeHTOB. [loHsATHe o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHbIE U IIEJIOYHO3EMENbHbIC METAILIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM()OTEPHBIE OKCHUIbI
Y TUJPOKCUJIBI.

[lepnonnueckuii 3akoH. [lepuoanueckas cucteMa XUMAYECKUX SJIEMEHTOB /.
N. Menpeneesa. KopoTkonepuoHas u JiuHHonieproaHast popms [lepuo nuueckoit
cucteMbl xumuueckux snemeHToB [[. WM. Menneneesa. Ilepuoabl u rpymnmsl
DU3NYECKUN CMBICI MOPSIKOBOIO HOMEPA, HOMEPOB MEPUO1a ¥ TPYIIIBI JIEMEHTA.

Ctpoenue atromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnektpoHsl. CTpoeHUE
AJIEKTPOHHBIX  000JI0OYEeK aToMoB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepunoguueckon cuctembl JI. . MenueneeBa. XapakTepuCTUKA XUMHUYECKOIO
3JIEMEHTA 110 ero noJjoxenuto B [lepuoanueckou cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKNX U HEMETAIMYECKUX CBOMCTB MO IPYIIIAM U MEPHUOAaM.

3uauenne [leprnoanueckoro 3akonau [leproanyeckon CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIA pa3BUTUA Hayku U npaktuku. . M. MenneneeB — y4€Hbld U
rpaXKJ]aHHH.

Xumuueckas cBs3b. KoBajeHTHas (mossipHass W HEMOJSIPHAsi) CBS3b.
DJIEKTPOOTPHULIATETLHOCTh XUMHUUYECKHUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenbr  okuciieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Tporecchl OKUCIIEHUS M BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEH.

Xumuueckuiit IKCnepumenm:

M3y4yeHHe O0Opa3loB BEIICCTB METAUIOB U HEMETAVIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LIMHKA C pPacTBOpPaMM KHUCJOT M IIEIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHI  OKUCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHU ).

Mescnpeomemnuie ceasu

Peanizanysi MEXNpPEIMETHBIX CBSI3€H MPU W3Yy4YEHUH XUMUM B & KJlacce
OCYIIIECTBIIICTCS 4YEepe3 HCMOJIb30BAaHUE KakK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U TMOHSTUM, SBJISIOIMIMXCS CUCTEMHBIMU JJISl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAy4YHOTO IIUKJIA.



OO61me ecTecTBEHHO-HAYYHbIC MMOHSATHUS: HAYYHBINA (DAaKT, THIIOTE3a, TEOPUs,
3aKOH, aHajiu3, CHUHTE3, Kilaccu(ukanusi, TMEePUOJUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOIEUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MO H, HYKJIUJ, U30TOIIB,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJEKTPUYECKUI 3apsii, BEIIECTBO, TEIO0, OO0BEM,
arperarHoe COCTOSIHME BEIIECTBA, ra3, (U3UYECKUE BEIMYMHBI, EAUHUIIBI
U3MEPEHUs, KOCMOC, IUIAHETBI, 3BE3.1b1, COHIIE.

buonorus: porocunres, nprxanue, brnochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE TIOPOIbI, TOJIE3HbIC
MCKOIIAEMBIE, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeECKAaSA peaKUMs

[lepnoanueckuii 3akoH. [lepuoanyeckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHUHM CBONCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHUOI0B, KATMS, KAJIbLINA U X COETUHEHUN
B COOTBETCTBMM C TIOJIO)KEHHMEM »3JeMeHTOB B llepuonnueckoid cucreme u
CTPOEHHUEM UX ATOMOB.

CtpoeHre BemecTBa: BUAbI XMMHUYECKOW CBS3U. THIBI KPUCTAIUINYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTALIMYECKOU PEIIETKA U
BHJ1a XUMHYECKOU CBS3H.

Knaccuduxkaius 1 HOMEHKIaTypa HEOPTAaHUYECKUX BELIECTB. XUMHUYECKHUE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHWYECKUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BELIECTB .

Knaccuduxaruss XuMu4ecKux peakiyii Mo pa3IMyHbIM pU3HAKaM (10 YUCITY
U COCTaBYy YYacTBYIOUIMX B PEAKIMU BEILECTB, MO TEIJIOBOMY 3PQeKTy, Mo
U3MEHEHHUIO CTEMEHEH OKHUCIICHUS XMMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, 1O
YYaCTUIO KaTaln3aropa). DK30- U SHAOTEPMUYECKHUE PEAKIIUN, TEPMOXUMUYECKIE
YpaBHEHUS.

[lonsitue o ckopocTu xumudeckou peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpPATUMBIX XUMUYECKHUX peakiusaX. [IoHATHEe 0 TOMOTEHHBIX U TeTePOTeHHbBIX
peakuusax. I[louarue o karamuse. [loHaTre 0 XumMuueckoM paBHoBeCHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU M TOJIOKEHUE XUMHUYECKOIrO
paBHOBECHS.

OKHCIIMTENILHO-BOCCTAHOBUTENILHBIE ~ PEaKIUM,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBneHue  ypaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMK € HCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.



Teopust 37EKTPOIUTUYECKOM TUCCOLUALIMH. DIIEKTPOIMUTHI U HEAJIEKTP OJIUTHI.
KarnoHnsl, aHnoHbl. MexaHW3M JIHUCCOLMALMKA BELIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYECKOH cBA3U. CTeneHpb auccounanuu. CUIbHBIE U C1a0bIE DIIEKTPOJIUTHI.

Peakiiun noHHoro oomMeHa. Y caoBus MPOTEKAHUS PEAKIU HOHHOTO OOMEHa,
IOJIHBIE W COKpAIEHHbIE HMOHHBIE ypaBHEHMs peakuuil. CBOICTBa KHCIIOT,
OCHOBAaHUU U COJIEN B CBETE NPEICTABICHUIN 00 SJIEKTPOJIUTHUECKOH TUCCOLUALIH.
KauecTBeHHbIE peakuy Ha HOHBI. [IoHsATHE O TMAPOIM3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHUYeCKHX
BEUIECTB — METAIOB M HEMETAUIOB (Tpadura M anMasa), CJIOKHBIX BEIIECTB
(xJIopuAa HaTpUsl ), UCCIIEAO0BAHUE 3aBUCUMOCTH CKOPOCTH XUMHUY €CKOM pEeaKLiy OT
BO3JCICTBUS pa3IMYHBIX (PAaKTOPOB, MCCJEIOBAHUE DJIEKTPONPOBOJIHOCTU
PacTBOPOB BEILIECTB, POLECCA TUCCOLMALINN KUCIIOT, IIE0Yel U coJiel (BO3MOXKHO
UCIIOJIb30BaHUE BUACO MAaTEPHUATIOB), MPOBEACHHE OIMBITOB, WILIFOCTPUPYIOIIUX
NPU3HAKK TMPOTEKAHUS peakuuid HMOHHOro oOmeHa (0Opa3oBaHUE OCAJKa,
BbIJICJICHUE Ta3a, OoOpa3oBaHUE BOJbI), OMBITOB, WUTIOCTPUPYIONIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIHUN (TOpEHUE, pEeaKUuu pa3JIoKEHUs,
COCIMHEHUS), pPAcClNO3HABAHUE HEOPraHMYECKUX BELIECTB C  MOMOIUIBIO
Ka4eCTBEHHBIX PEAKLMI HA UOHBI, PEIICHUE SKCIIEPUMEHTAIbHbIX 3a/1a4.

HemeTa/ibl H MX cOeIMHEHUS

OOmas xapakrepuctuka TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu OokucieHus. CTpoeHue U (PU3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — rajloreHoB. XMMHUECKUE CBOMCTBA HA ITpUMEPE XJI0pa (B3aUMO1eHCTBUE
C MeTajylaMHM, HeMeTajulaMu, Inenodyamu). XiopoBogopoxa. ConsiHas KHCIIOTa,
XUMHUYECKUE CBOWMCTBa, MOJy4yeHWe, mnpumeHeHue. JlelictBue xyopa U
XJIOPOBOAOPO/Ia HA OPTaHU3M UeJloBeKa. BakHelme XIopuabl U UX HAXOXK/IEHUE B
IpUpoIE.

O6mras xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTeneHW okucieHus. CTpoeHue u QU3nYecKue CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAa U CEPhl. AITIOTPOIHBIE MOIU(PUKAIIMH KUCIOPOa
U cepbl. XumMuieckue cBoicTBa cepbl. CepoBOI0pOa, CTpOCHHE, PU3NUECKHUE U
XUMHUUYECKUe CBOMCTBA. OKCHUIBI Cepbl KaKk MPEICTaBUTENN KUCIOTHBIX OKCHUJIOB.
CepHas kucyioTa, PU3ndecKre 1 XuMHYeCcKre CBOMCTBA (0011IMe KaK MpeICTaBUTeNs
KJlacca KUCJIOT U cruerududeckue). XMMUUECKAe PEaKIM, JIeKalie B OCHOBE
MPOMBIIIIEHHOTO croco0a MoJydeHus] cepHOM KHUCIOThl. [lpumeHnenue cepHoi
kucaoTel. CoaM cepHOM KHUCIOThI, KaueCTBEHHAas peakuusi Ha Cynb(ar-uoH.
Haxoxnenue cepbl u €€ COCOWHEHUH B NPUPOAEC. XMMHUYECKOE 3arpsi3HCHUE
OKpY>Kalollel Cpeabl COCAMHEHUSAMH Cepbl (KHCJIOTHBIE MTOXKIW, 3arpsi3HEHHE
BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILEHHS.



OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKkTEpHbIE CTENEHH OKHUCIECHHUA. A30T, paclpOCTPaHEHUE B MPUPO]IE,
du3nyeckre u xumuueckue cBorcTa. KpyroBopor azora B npupojae. AMMHaK, €ro
du3nyecKre 1 XMMUYECKUE CBOICTBA, OJMydeHue U mpumMenenue. Cosim aMMOHUS,
ux (pu3NUecKue U XuMUIECKIe CBONCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBl aMMOHUA. A30THas KHUCJIOTa, €€ MOJIyueHUE, (PU3MUECKHE U XUMUYECKUE
cBoiicTBa (00OIME Kak TPENCTaBUTENs Kiacca KHUCIOT W CHenupUIECKUe).
Vcrionb30BaHNe HUTPATOB U COJICH aMMOHUS B Ka4€CTBE MUHEPATbHBIX Y00 CHUIA.
XUMUYECKOE 3arpsiI3HEHNE OKPYXKAIOIIEH CPeabl COSUHEHNUIMU a30Ta (KUCIOTHBIE
JOXKAM, 3arps3HEHUE BO3/AyXa, MOYBBl U BOJ0EMOB). Docdop, amnoTpornHbie
Moaudukauuu gocdopa, puznueckue 1 xumuueckue corctra. Oxcup dpocdopa
(V) u docdopHas kuciora, puzmueckue U XUMUUECKHE CBONCTBA, MOJTyUCHHE.
Hcnonb3oBanue Goc}aroB B KaUE€CTBE MUHEPATLHBIX YA00PEHUI.

OO6uras xapakrepuctuka 31eMeHToB |VA-rpynmbl. OcOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTEIICHU OKUCJIECHUS. YTIIEPO1, AJUTIOTPOIIHBIE MOAU(PHUKALIH,
pacrnpocTpaHeHue B NpupoJie, PU3NIECKUe U XUMUYECKHE CBOMCTBA. AICOPOIMSL.
Kpyrosopor yraepona B mnpupone. Okcuabl yriaepona, UX (QU3NYECKHE WU
XUMHUYECKUE CBOMCTBA, JEWCTBME HAa JKUBbIE OPTraHU3MBbI, IOJy4YE€HUE W
IpUMEHEHHE. DKOJIOTMUeCKHe MPoOJIeMbl, CBSI3aHHbIe ¢ OKcHaoM yrieposa (1V),
TUINO0TE3a TNI00ANBHOTO MOTEIUICHUS] KJIMMara, MapHUKOBBIA 3PQexT. YronbHas
KHACJIOTa U €€ COJM, UX (PU3MYECKHEe W XMUMHUYECKUE CBOICTBA, MOJyYEHUE U
npumeHenue. KauecTBeHHas peakuusi Ha KapOoHar-uoHbl. lcmnosb3oBanue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIILIEHHOCTH U CEIbCKOM X035MCTBE.

[lepBoHauagbHBIE NOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEIMH CHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIEH, STaHOJI, TJIMLIEPUH, YKCYCHask KUCIIOTA).
[lpupoiHbIE KCTOYHUKHU YIIEBOAOPOJOB (Yrojib, NPUPOJHBIA Tra3, HEPTh),
OPOAYKTHI UX TepepaboTku (OEH3MH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKH BaXKHBIX BELIECTBAX: JKUpaX, OelKax, yrieBojax — u ux
poIM B OKM3HM 4elloBeKa. MarepuaibHOE€ E€IMHCTBO OPraHUYECKUX W
HEOPTaHWYECKUX COCIMHECHNM.

Kpemuuii, ero ¢Qusnyeckue M XUMHUYECKHME CBOMWCTBA, MOJYYEHUE W
npuMenenre. CoequHeHns KpeMHus B mpupoie. Oo1me mpeacTaBieHus 00 OKCHUe
kpemaus (IV) u kpemHueBou kucjaote. CUIMKATBI, UX UCTOJb30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHENIME CTPOUTENbHBIE MATEPHUAIIBI: KEPAMHUKA, CTEKJIO,
1eMeHT, OeroH, kene300eroH. [IpoOnembl 0Ge30mMacHOTO  HMCIIOJL30BaHUSA
CTPOUTENIbHBIX MAaTEPHUATIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit yKcnepumenm:

u3ydeHne o0pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
NpOBeJIeHNE KaYEeCTBEHHBIX PEaKLMi Ha XJIOPU-HOHBI U HAOJIOIeHNE TPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpaXarolue (QU3NYECKHe U XUMUYECKUE CBOMCTBA
TAJIOTEHOB U MX COEAMHEHHUH (BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHE C 00pa3iaMu XJIOpUI0B (TaTOTeHUI0B), 03HAKOMJIICHHE C 00pa3LiamMu
ceppl U €€ COENMHEHUSMH (BO3MOYKHO HCIIOJb30BAaHUE BHJIEOMATEPHUAIIOB),
Ha0JI0/IeHre mpolecca 00yrIMBaHUs caxapa Mo/ AeMCTBHEM KOHIEHTPUPOBAHHOU
CEPHOU KUCIOTHI, U3YUEHHE XUMUYECKHUX CBOMCTB pa30aBICHHON CEPHOMN KUCIIOTH,
NpOBe/IeHNe KaYeCTBEHHON peaKuK Ha CyNb(}aT-uoH U HaOI0IeHUE MTpU3HaKa €
NpOTEKaHMsI, O3HAKOMJIEHHE ¢ (PU3UUYECKUMHU CBOMCTBaMU a30Ta, ¢ochopa u ux
COEAMHEHUN (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIOB), 0Opa3aMH a30 THBIX
u dhochopHbIX yaoOpeHuil, nojiyueHue, coOupaHue, pacrno3HaBaHUE U U3YUYEHHUE
CBOMCTB aMMHaKa, IMPOBEACHUE KAYECTBEHHBIX pPEAKUMd HAa HMOH aMMOHMS M
docar-uOH M U3yyEeHUE MPU3HAKOB MX MNPOTEKAaHUs, B3aMMOJICHCTBUE
KOHLEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbI0 (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEpUAIOB), HM3YUYEHHE MOJIENed KPUCTAUIMYECKUX PEIIETOK anMmasa,
rpadgura, QysuiepeHa, 03HAKOMJIEHHE C MPOLECCOM aACOPOLUU pacTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YIIEM H YCTPOWCTBOM MPOTHBOTA3a, IOJY4YEHHUE,
coOupanue, paclio3HaBaHUE U U3yUYE€HUE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJECHUE
Ka4eCTBEHHBIX PEaKkIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX
IIPOTEKaHUsI, O3HAKOMJIEHUE C TNPOAYKIMEN CWIMKATHOW NPOMBIILUIEHHOCTH,
pELIEHUE SKCIEPUMEHTAIbHBIX 331a4y M0 TeMe «BaxHelmme HeMeTaulbl U UX
COEIUHEHUSD.

MeTasibl 4 MX COCAMHEHUS

OO6m1as XxapakTepuCTUKA XUMUYECKUX 3JIEMEHTOB — METAUIOB HA OCHOBAHUM
X TMoJiokeHus B llepuonnueckon cucteme xumuyeckux snemeHtos J[. W
MenpneneeBa u ctpoeHus: atomoB. CTpoeHre MeTauioB. Metaimmueckas CBs3b U
METAUIMYECKAA  KPUCTAUIMYECKAsT  pEIIETKA.  DJIEKTPOXUMUYECKUU  Psill
HanpsHKeHU MeTauioB. OU3nUeckue U XUMUYECKHUe CBOMcTBa MeTauioB. O6mme
CIOCOOBI MOJy4YeHHus: MeTauioB. [loHSATHE O KOPPO3MHM METAIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUI, OpOH3a)
U UX IPUMEHEHHE B OBITY U MMPOMBIIIICHHOCTH.

[[lenoyHble MeTAIUIBL: MOJIOXKEHHE B [IepruoaM4ecKoi cucTeMe XUMUYECKHUX
anemeHToB . M. MeHneneeBa, cTpO€HHE MX aTOMOB, HAaXOXKJIECHUE B IPUPOJIE.
du3nueckrue U XUMUYECKHUe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABlI HaTpusi W Kanus. IIpuMeHeHue MEeNOYHbIX METAUIOB W HUX
COCJIMHEHUH.

[[lennoyHO3EeMENbHBIE META/UIBI MAarHud M KIBLUM: IIOJIOKEHUE B
ITeproanueckor cucteMe XMuMHIECKUX 1eMeHTOB J]. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HAX0XJAEHUE B NMpupoie. PU3NYEeCKUE U XUMUYECKHE CBOMCTBA MarHus 1



Kablua. Baxneiiime coequHeHus Kambus (OKCUI, TUAPOKCUT, COJH ). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

ANrOMHHHMIN: 1TOJI0KeHKE B [leproinueckoi cucTeMe XUMUYECKUX JIEMEHTOB
J. 1. MenneneeBa, CTpO€HHME aroMa, HAXOXKJACHUE B npupone. Ousnyeckue u
XUMUYECKUE CBOMCTBa almfoMuHMsI. AM(OoTepHbIEe CBOWCTBA OKCUAA U TUAPOKCHAA
ATFOMUHUSL.

Kenezo: nonoxenue B lleppoanueckoit cucteMe XUMUYECKUAX 3JIEMEHTOB /.
N. MenneneeBa, CTpOECHHE aTOMa, HAXOXKACHUE B Ipupone. Pusnyeckue u
XUMUYECKHUE CBOMCTBA kene3a. OKCHibl, TUAPOKCH b M coin kene3a (1) u xxeneza
(1), ux cocrtaB, CBOMCTBA M TIOJyUCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOoOpaslaMu METAUIOB U CIUIaBOB, MX (U3UYECKUMHU
CBOWMCTBaMM, W3yYE€HUE pE3yJbTAaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUAIOB), OCOOEHHOCTEW B3aMMOJEUCTBUS OKCHA
KaJdbl[Msl M HAaTpus C BOJOW (BO3MOYKHO HCIIOJb30BaHUE BHUIEOMATEPHUAITIOB),
MCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, MPOLIECCA TOPEHUS KENE3a B KUCJIOPOE
(BO3MOKHO  HKCIOJb30BAaHUE BUACOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
Ka4ueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHKsI, KaJIbIUs, aJJFOMUHHMS, ITUHKa, sxkere3a (11)
u xene3a (lll), menu (1), HaGmomenrve W omMcaHue MPOIECCOB OKpAaIIMBAHUS
IUIAMEHU HWOHAMHM HaTpusl, Kausl W KaublMs (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIe0BaHUE aM(DOTEPHBIX CBOMCTB THIPOKCH/1a ATIOMUHUSA U
TUAPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHeume
METAJUIbl U KX COCTUHEHUS .

XuMHUA U OKpPYXKAKOLIAA cpeaa

BemecTBa M Marepualibl B ITOBCEAHEBHOW >KM3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BaHME BEILIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas momois npu
XUMUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOEe 3arpsi3HEHHE OKpYy»Karoleil cpeasl (mpeaenbHas JOMyCTUMAas
KOHIIEHTpauus BeulecTs, aanee — [1JIK). Posib XxuMun B pemieHHH 3KOJI0THYECKUX
npooJiem.

Xumuueckuit IKcnepumenm:

HM3y4eHHe 00pa3IoB MaTepPUATIOB (CTEKJIO, CIUIAaBBI METAIOB, IMOJMMEPHBIC
Marepuabl).

Mescnpeomem nwie ceasu

Peamuzanmss MeXIpEAMETHBIX CBSI3€d MPH H3YYEHUUM XHUMHUM B 9 Kiacce
OCYILECTBIIIETCSI 4Yepe3 HCIMOJb30BaHME Kak OOIIMX eCTECTBEHHO-HAyYHBIX
MOHSATHIA, TAK U MOHATHM, SIBIITFOIIMXCS CUCTEMHBIMU JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOTO LIMKJIA.



OO01me ecTeCTBEHHO-HAYYHbIC TOHATHS: HAy4YHBIA (aKkT, TUMOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KIacCU(UKaLUsi, TMEePUOJIUYHOCTh, HAOIIOIECHUE,
IKCIIEPUMEHT, MOJEIMPOBAaHUE, U3MEpPEHHE, MOJIEJb, SBJICHHE, IapHUKOBbINA
3 eKT, TEXHOJIOTUsI, MAaTEPHUAIB.

®u3zuka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, ©30TOIIbI,
pPaIMOaKTUBHOCTb,  MOJIEKYIIa, AIIEKTPUYECKUNA  3apsAll,  MPOBOIHUKH,
MOJIyTIPOBOJAHUKH, JTUAJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TeNO, O0O0BEM,
arperaTHoe COCTOSIHHE BEILIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIUINY ECKAs
pemérka, CIuUlaBbl, (PU3NYECKUE BEMUMHBI, SAUHHIIBI U3MEPEHUS, KOCMUYECKOEe
NPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: dborocunres, npixanue, Ouocdepa, KOCUCTEMA, MUHEPAIbHBIC
yI0OpEeHNUs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIILHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TOPOAbI, OJIE3HBIE
UCKOIIaeMble, TOTUIMBO, BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJBTATbI OCBOEHUSA IITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIET'O ObPA30BAHUA

JINUHOCTHBIE PE3YJIBTATbBI

JIngyHOCTHBIE pE3yibTaThl OCBOCHUS IMPOrpaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHusl JOCTUTAIOTCS B XOJi€ OOydeHHs XMMUU B €IUHCTBE Y4eOHOU W
BOCIIUTATEIBLHOU JEATEIbHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHUINCKUMU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, TPHUHSATHIMU B
oOIlecTBE TMpaBWJIAMH M HOPMaMU TOBEACHHS U CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSA, CAMOPA3BUTHSI M COLIMATIM3 ALY 00 y4aroIIUXCsl.

JIngyHOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAMA U
pacuMpeHue onbiTa AeITeIbHOCTA Ha €€ OCHOBE, B TOM UHCJIE B YaCTHU:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydHOMY HACJEIWI0, NMOHMMAHUSA 3HAYECHHUS XUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOTO 001IecTBa, CIIOCOOHOCTH BJIAJETh JTOCTOBEPHOU MH(OpMamuen o
NEPEAOBbIX JTOCTHXKEHHUSIX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUPa U OOIIECTBA,

2) rpaKIaHCKOTO BOCTIUTAHUS:

MPEACTABICHUS O COLMATBHBIX HOpMax W MpaBWIAX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTHA B OOIIIECTBEHHO
M0JIE3HO M, y4eOHOMC CIIEI0BATEIHCKOM, TBOPUYECKOM M IPYTUX BHIAX ICSITCIILHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW MACSITENLHOCTH MPH BBITIOJHEHUN
y4eOHBIX, TIO3HABATEILHBIX 3a/a4, BBIMOJHECHUA XWMHUYECKHX SKCTICPHMEHTOB,
CO3/IaHUH Y4E€OHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO U B3aMMOTIOMOIIIH
B [IPOLIECCE ITON YUEOHOU EATENbHOCTH, TOTOBHOCTH OLICHUBATh CBOE ITOBEICHUE
U MOCTYNKU CBOUX TOBAPHUILEH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4E€TOM OCO3HAHUS OCIEICTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOT O IO3HAHMS .

MHPOBO33PEHUYECKHE MPEJICTABICHUS O BEIIECTBE U XUMUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKM M COCTABJISIOLIHEC
OCHOBY JIJISi IOHUMAaHUS CYIIHOCTH Hay4HOU KapTUHBI MHUpPA, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSL NPHUPOJIbI, B3aMMOCBS3AX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIA XUMUH B NMTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[03HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIE HA MOJTYYEHHE HOBBIX 3HAHHU IO
XUMUHU, HEOOXOJMMbIC i1 OO0BACHEHUS HAOJII0IaeMbIX MPOIECCOB U SIBJIICHUH,
MO3HABATEIbHOM, MH(POPMAIIMOHHON M YUTATEIhCKOW KYJIbTYphl, B TOM YHCJE
HABBIKOB CaMOCTOSITEIbHOM paboThl ¢ Y4EOHBIMHM TEKCTaMH, CIPABOYHOM



JUTEPATypOil, JOCTYNHBIMH TEXHUYECKHUMH CpPEICTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

uHTEpeC K OOYYEHHI0O W TO3HAHMIO, JIOO03HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa3oBaHUIO, IPOEKTHOM M  MCCJEI0BATEIbCKOU
NEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTU U YPOBHsI 00y4YEHUS B
JlabHEUIIeM;

4) popMupoBaHUS KYJbTYPHI 310POBbSI:

OCO3HAaHME LIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY
3/I0pOBBIO, YCTAHOBKM HA 3JI0POBBINA 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUA U
HENpPUITHE BPEIHbIX NPUBBIUEK (YIOTPEOJIEHUS aJIKOT0JIsl, HApPKOTUKOB, KypEHUS1),
HEOOXOAMMOCTH COOJIIOJIEHUSI TpaBUil 0E€30MacHOCTH NpU  OOpalleHuu C
XUMHYECKUMU BELLIECTBAMU B OBITY U pealbHOM KU3HU;

5) TpynoBOro BOCIMTAHMS:

MHTEpEC K MPaKTUUECKOMY U3YUYEHHIO ITpodeccuil U Tpyaa pa3IdyHOTO POJa,
YBa)KEHUE K TPYY U pe3yJIbTaTaM TPYAOBOH 1€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHHUS  MPEIMETHBIX 3HAaHMHW 1O  XMMHHM, OCO3HaHHBIM  BBIOOp
VHAUBUAYaTbHOUN TPAaEKTOPUHU MTPOAOJDKEHHSI 00pa30BaHMsl ¢ y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOILIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEUHON NpoQecCUOHAILHON 1eATEIbHOCTH U Pa3BUTHUSI HEOOXOIMMbIX YMEHUH,
TOTOBHOCTb a/1alITUPOBATHCS B PO (ECCHOHATbHOU CPEE;

6) 3K0JI0THYEeCKOT0 BOCTIMTAHMSI:

HKOJIOTMYECKHU LIENEeCO00Pa3HOE OTHOIIEHUE K NPUPO/1€ KaK UICTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYUIECTBOBaHMs, MOHUMAHWE I[IEHHOCTHU 3J0pPOBOTO U
0e3omacHoro oOpa3za >KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3znuecKkoMy M MCUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIOACHUS
npaBui 0€30MaCHOTO MOBEICHUS ITPU paboTe ¢ BEIIECTBAMU, a TAKKE B CUTYaLUsX,
YTPOKAIOIIUX 310POBBIO M AKU3HU JIIOJICH;

CIIOCOOHOCTU MPUMEHATH 3HAHMS, MOJydaeMble MPU U3YUYECHUU XUMUH, I
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJTHOU CPENOM, IS HOBBIILICHUS
YPOBHSI  JKOJIOTMUECKOW KYyJbTYpbl, OCO3HaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M MyTel HMX pelIeHUs MOCPEACTBOM METOJI0B XMMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIILHOM,
KOMMYHUKATUBHOU U COLIMAIIbHOM ITPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeranpenMeTHBIX pe3yJbTaTOB BBIJICISIOT 3HAUUMbBIC IS
(dbopMHUpOBaHUS MUPOBO33pEHUS 00IIEHAYYHbIE IOHATHUS (3aKOH, TEOPHSL, TPUHIIMII,
runore3a, (akT, CHUCTEMa, MPOLECC, 3KCHEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETax U MO3BOJSIIOT Ha
OCHOBE 3HAHUHN M3 ATUX NPEeaAMETOB (HOPMUPOBATH MPECTABICHUE O IEOCTHOM



HAYYHOU KapTHHE MHpA, U YHUBEPCaIbHBIC yueOHbIE NeUCTBUS (TTO3HABATEIbHEIE,
KOMMYHUKATHUBHBIC, PETYyIATHBHBIC), KOTOPHhIE 00ECTEYMBAIOT (POPMHUPOBAHHUEC
TOTOBHOCTH K CaMOCTOSATEIbHOMY IJITAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
NEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE 1eiCTBUSA

ba3oBbleiornyeckue 1eMC TBUA:

YMEHHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XMMUYECKUX MOHSATUN (BBIIENSATh UX XapaKTEpHbIC
MIPU3HAKU, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU MOHSATUSMH), UCIIOIb30BaTh
MOHATUS JIJIs1 00BSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHUN, BIOUPATH OCHOBAHUSA U
KpUTEPUU ISl KIacCU(DUKAIIMM XUMUYECKUX BEIECTB M XMUMHUYECKHUX PEaKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTaMH H3Yy4ECHHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIE, TEAyKTUBHbIC, IO aHAJIOTHUH),
JIeNaTh BBIBOIBI M 3aKIIFOUCHHUS;

YyMEHUE TMPUMEHSITh B TPOIECCE IMMO3HAHUS TOHATUA (TMPEIMETHbIC U
MeTanpeaMETHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJIEIIH, UCTIOJIL3YEMbIC B XUMUH,
peoOpPa3oBbIBaTh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC TTPEACTABICHUS —
XUMUYECKUI 3HAK (CHMBOJI d3JIeMEHTa), XuMHueckas ¢GopMysia U ypaBHEHHE
XUMUYECKOM peakIuu — MNP PEUICHUH y4eOHO-TT03HABATENbHBIX 33/1a4, C Y4ETOM
ATUX MOJENIbHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIECTBEHHbIC
MPU3HAKU U3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaAKIIUM,
BBISBJISITE  OOIME 3aKOHOMEPHOCTH, NPUYUHHO-CJICCTBEHHBIE CBSI3U W
MIPOTUBOPEUHUS B U3Yy4aEMBbIX IIPOIIECCAX U SBICHUSIX.

Ba3oBble ncciieoBare/ibCKue 1eiic TBUSA

YMEHHE HCTO0JIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4e€CTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B Ka4ECTBE OCHOBBI 111 POPMUPOBAHUS TUIIOTE3BI TIO TIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYIKJICHU;

MpUOOpETEHUE OIbITa IO IUIAHUPOBAHUIO, OPTaHU3AMK U TMPOBEIACHHUIO
YUCHHYECKUX DJKCIIEPUMEHTOB, yMEHHE HaOMomaTh 3a XOJO0M TPOIIEcca,
CaMOCTOSITEIbHO TIPOTHO3UPOBATH €TO Pe3ybTaT, (HOPMYIHPOBATH 000OIIECHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIIETOBAHMUS, COCTABIISITH OTUYET
O TIpoeNIaHHOM padoTe.

Pabora c ungopmaumeii:

yMEHHE BBIOMpATh, AHATM3UPOBATH W HHTEPIIPETUPOBATH HHEOOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM IpEACTABICHHUS, TIOJy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB
(HaydyHO-TIOMYJISIpHAsl  JIUTepaTypa XHMMHUYECKOTO COJIep)KaHUs, CIpPaBOYHbIC
nocobusi, pecypcsl VHTepHeTa), KpUTHUYECKH OIICHMBATh MPOTUBOPEUYMBYIO U
HEI0CTOBEPHYIO HH(POpMAITHIO;



YMEHHE NMPUMEHATh Pa3jMYHbIE METOJbl U 3aIpPOCHl IPHU MOUCKE U O0TOOpE
UHPOpPMAIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JISi BBIMOJIHEHUS
y4€OHBIX U MO3HABATENIbHBIX 33/1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHHE ONbITA B
o0jacTl UCMOJIb30BaHUsI HUH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O HCTIOJIb30BAHUS PA3JIMYHBIX ITOMC KOBBIX CUCTEM,
CaMOCTOSTENbHO BEIOMpPATh ONTUMAIIbHYIO (POpMY HpecTaBICHHUS HH(DOPMALUU U
WUTIOCTPUPOBATh pPEIIaeMble 33Jauyd HECJIOKHBIMHU CXEMaMH, JHarpamMmamy,
npyrumu popmamu rpaduKy U KX KOMOMHAITUSIMU;

YMEHHE UCIOJb30BaTh M AaHAIM3UPOBATH B IpoLecce Y4YeOHOW W
UCCJIEI0BATENbCKOM NeATEIbHOCTH MH(POPMAIMIO O BJIMSHUM IMPOMBIILIEHHOCTH,
CEINbCKOTO XO35IUCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXKArOUIEW ITPUPOTHOU
Cpensbl.

KomMmyHMKaTHBHBIE YHMBEPCAJIbHBIE YUeOHbIE 1€ HCTBUA:

YMEHHUS 33/1aBaTh BOMPOCHI (B X01€ TUanorau (Win) JUCKYCCUM) IO CYILECTBY
o0CcyxxaaemMoil Tembl, (QOPMYIUPOBATH CBOU NPEIJIOKEHUS OTHOCHUTEIIHLHO
BBITIOJIHEHUS MIPE/IJIOKEHHOM 3a/1auH;

YMEHHUS  TPEJCTABIATh  IOJyYEHHbIE  pE3yJbTaTbl  MO3HABATEJILHOM
JESITEIbHOCTY B YCTHBIX M TMCBMEHHBIX TEKCTax; JI€JaTh MPE3EHTALHUIO
PE3YyAbTATOB BBINOJIHEHUS XUMUYECKOTO SKCIEPUMEHTA (JJADOpaTOPHOTO OIIBITA,
1a00paTopHOU pabOThI 10 UCCIEA0BAHHUIO CBOICTB BEILIECTB, yU€OHOTO IPOEKTA);

YMEHHUS Y4E€OHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M HUCCIENOBATEIbCKOM  JEATENIbHOCTH MPU  PELICHUU
BO3ZHMKAIOIIMX NpOoOJEeM Ha OCHOBE yué€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3ulMii (00CYXJIeHUsI, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IUTYPMbD», KOOPAUHALMS
COBMECTHBIX JICMCTBUH, OMNpEIEICHUE KPUTEPUEB IO OIICHKE KayecTBa
BBITIOJTHEHHO M paOOTHI U IPYTHE).

PeryasiTuBHble yHUBepCaJibHbIE y4eOHbIE 1eiCTBUA:

YMEHHUE CAMOCTOSITEIbHO OMpPENENATh LENU JAeSTeIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesITEIbHOCTh, BRIOMpaTh HanboJiee 3PPeKTUBHBIE CIIOCOOBI pellieHus Y4eOHbIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTAaBJISITh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBI AJMOPUTM JEUCTBUM NPU BBINIOJHEHUHA 33JaHUA C Y4ETOM
MOJIy4YCHHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUsX,
OLICHUBaThb COOTBETCTBUE IOJYUYEHHOTO pe3yJbTara 3asBJICHHON LM, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3a/IaHUH.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yNbTAaTOB 10 OCBOEHUIO 0053aTENbHOIO
COJIep>KaHWs, YCTAHOBJIEHHOTO JaHHOW QenepanbHOM pabouel MporpaMMoi,
BBIICJISIIOT: OCBOEHHBbIE OOYUYAIOLUMMHUCS HAay4yHbl€ 3HAHUS, YMEHHS MU CIIOCOOBI



neicTBul, cnenmupuueckue I NPeaIMETHOW o0jacTh  «XUMHs», BHJIBI
JEATeIbHOCTH IO  TMOJYYEHHIO HOBOTO 3HAaHWsS, €ro HWHTEpIpETaluu,
peoOPa3OBaHUIO U IPUMEHEHUIO B Pa3JIMYHBIX yU€OHBIX U HOBBIX CUTYaIIUSAX.

K xoHniry oOyuenus B 8 kiiacce npeaMeTHbie pe3yiabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(OOPMHUPOBAHHOCTD Y 00yUAIOIIUXCS YMEHHIA:

e PACKPBIBATH CMBICJ OCHOBHBIX XUMHUYECKUX MOHSITUH: aTOM, MOJIEKYJIa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oIHOpOIHAsI U HEOTHOPOIHAS ), BAIGHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJISIpHAas Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10JIs1 XUMUYECKOTO AJIEMEHTA B COEIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, AJNEKTPOOTPULIATEILHOCTb, CTEMEHb
OKHUCJICHUSI, XUMHUYECKasi peaKius, KiacCUPUKaus peakuuid: peakiuu
COCIMHEHUS, DPEaKIUU PAa3JIOKEHUs, PEAKIUH 3aMEIICHUs, pPEaKIHU
oOMeHa, SK30- ¥ SHAOTEPMUYECKHUE PEAKIINH, TEINIOBOM A (EKT peakuuu,
AJIpO aTOMa, SIEKTPOHHBIH CJI0i aTOMa, aTOMHAsi OpOUTAJIb, paINyC aTOMa,
XUMHUYECKasi CBA3b, NOJISIPHAS U HEMOJSIpHAsl KOBAJICHTHAS CBS3b, MOHHAS
CBSI3b, HMOH, KATMOH, AaHWOH, pAacTBOpP, MaccoBas JOJi1 BELIECTBA
(Mpo1IEHTHAs KOHIICHTPAIIUs ) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX TOHSATHHA U
MIPUMEHSATH 3TU MOHITHUS TIPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHHI;

e HCIMOJb30BaTh XHMHUYECKYI0 CHMBOJIUKY [JIi COCTaBJIeHUS (HopMyi
BEIIIECTB U YPABHEHHUM XUMUYECKUX PEAKIIHI;

e ONpENENsTh BAICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COETUHEHUSIX,
CTEMEHb  OKHUCJIEHUS  BJEMEHTOB B OHMHAapHBIX  COEIUHEHMSIX,
NPUHAJICKHOCTh BEUIECTB K OMNPENEIEHHOMY KJIAcCy COEIMHEHUN O
dbopMynaM, BHUJ XUMHUYECKOW CBsI3M (KOB&JICHTHAas W WOHHAs) B
HEOPTraHUYECKUX COCIUHEHUSX;

e packpsiBarb cMbica Ilepuognueckoro 3axona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHE TMEPUOJAMUYECKON 3aBHCUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJIOKEHUS B lleproanueckon cucteme,
3aKOHOB COXPaHEHHs MaccChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aKoHa ABOTaJIpo;

e ONHUCHIBaTh W XapakTepusoBaTh TabmuuHyto ¢dopmy llepuoauyeckoit
CUCTEMBbl XUMHUYECKHUX DJIEMEHTOB: pa3juyaTh TOHATHUS «TJIaBHAsA
noarpynna (A-rpynmna)» u «noodounas noarpynna (b-rpynmna)», mansie u
OOJIbIIIE TEPUOMBI, COOTHOCHUTH OO0O3HAUEHHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmoamdeckas cuctema xumudeckux osaemenToB JI. W
MeHpaeneeBay C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTAaB U 3apsi/]i s/ipa, 0OI1Iee YUCIIO SJICKTPOHOB U
pacrpeneneHre uX Mo IEKTPOHHBIM CI0SIM);

KJIacCU(UUMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUUYECKUE BELIECTBA,
XMMHUYECKUE PEeakuH ([0 YUCIy M COCTaBY YYACTBYIOIIMX B PEAKIMH
BEIIECTB, [0 TeroBoMY 3 dekTy);

XapakTepHU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPK/1asi ONTMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YpaBHEHUM COOTBETCTBYIOLIMX XUMUYECKHUX PEAKIIN;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKaHUS XHMHUYECKUX NPEBpAILCHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHUCJIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XUMHUYECKOrO 3JEMEHTa MO (opMmyse COEAUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHHIO
XUMHYECKOM pEeaKlnu;

IPUMEHSITH OCHOBHBIE OTIEPAlUU MBICJIUTEILHOU e TEIbHOCTU — aHAIN3 U
CUHTE3, CpaBHEHHE, O00O0OIIEHHE, CUCTEMATH3aLUIO, KJIaCCUPHUKAIUIO,
BBISIBJICHUE NMPUYUHHO-CJIEICTBEHHBIX CBA3€W — 11 M3Y4YEHUS] CBOMCTB
BEUIECTB M XUMUYECKHX pEaKLUW, EeCTECTBEHHO-HAYYHbIE METO/IbI
NO3HAHUA — HaOMIOJEHUe, H3MEpPEHUE, MOJAETUPOBAHHUE, SKCIEPHUMEHT
(peanbHBIN U MBICIICHHBIN);

CJIEIOBATH [TpaBUJIaM MOJIb30BaHU XUMUYECKOM OCYI0M U 1a00paToOpHbIM
o0opyIOBaHMEM, a TakXKe IIpaBuUjiaM oOOpaIlleHus C BeElIecCTBaMu B
COOTBETCTBUM C MHCTPYKUUSIMH IO BBINOJHEHUIO J1a0OPaTOPHBIX
XUMHYECKUX OTIBITOB I10 MOJYy4EHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB
(BoopoJia 1 KUCIIOPO/ia), IPUTOTOBJICHUIO PACTBOPOB C OMPEAEIEHHON
MAaCcCOBOU J0JIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IPOBOIUTH
XUMHYECKHE SKCTIEPUMEHTHI 10 PAacTlO3HAaBAHUIO PACTBOPOB IIEIOUYEH U
KHUCJIOT C TOMOIIbIO HHAUKATOPOB (JTAKMYyC, (heHOI(PTaIEHH, METUIOPAHK

U ApYTHe).

K xoHiry o6yuenus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaxarb CPOPMHUPOBAHHOCTD Y 00yUaOIINXCs YMEHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYCCKUX TIOHATHH: XUMHYCCKHUMA
DJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIeCTBO, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHB
OKHCJICHUS, XMUMHUYCCKasl PEAKINs, XUMUIECKas CBsI3b, TEIIOBOU d(dekT
peaKkIuu, MOJIb, MOJIIPHBIK  00BEM, pacTBOp,  AJIEKTPOJUTEHI,
HEDJICKTPOJIUTHI, JJCKTPOJUTHYCCKAs JTHCCOIHAINS, PEaKIMd HOHHOIO
oOMeHa, Karaam3aTtop, XHMHYECKOE paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMBbIE PEAKIUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIND, OKHCJIEHUE U BOCCTAaHOBJIEHUE, AJUIOTPOTIHS,
am(pOTEpHOCTb, XUMHAYECKas CBSI3b (KOBaJICHTHa, VOHHAs,
METAUTMYECKAs ), KpUCTAUTMY €CKasl pelIETKa, KOpPO3Usl METAJUIOB, CILIABbI,
CKOPOCTb XUMUYECKOUW peaKkiuu, MPeaeabHO JOMyCTUMAas KOHIEHTpalys
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHWYECKHX TMOHSATUH U
MIPUMEHATH 3TU MOHITHUS TIPU ONMKUCAHUU BEIIECTB U UX MIPEBPAICHHI;
UCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY I COCTaBjieHUs GopMyn
BEILECTB U YPABHEHUI XMMHUUYECKUX PEAKLINN;

OTPENEISITh BAJICHTHOCTb U CTENIEHb OKUCIICHUS] XUMUYECKUX JIIEMEHTOB B
COCAMHEHUAX Pa3IMYHOTO COCTaBa, MPHHAJIEKHOCTh BEUIECTB K
ONpeeIEHHOMY KJIacCy COEAUMHEHMA MO (QopmyrnaM, BHJI XUMHUYECKOH
CBSI3M (KOBaJEHTHasl, HMOHHAs, METALIMYECKasg) B HEOPTraHUYECKUX
COEMHEHHUAX, 3aps] HOHA IO XUMHUYECKOH (popMylie, XapakTep Cpenbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COEIUHEHUM, TUIl KPUCTAJUIMYECKOU
PEIIETKN KOHKPETHOTO BEILIECTBA,;

packpeiBath cMmbica Ilepunogunueckoro 3akona [[. M. MennaeneeBa u
JIEMOHCTPUPOBATH €r0 IOHMMAaHUE: OMNHCHIBATh U XapaKTEpU30BaTh
tabmmunyto Gopmy llepuoguueckoid cUCTEMbl XUMHUECKUX 3JIEMEHTOB:
pazinyaTh TMOHATHUSA «IJIaBHas mnojrpymna (A-rpynma)» U «ImoOouHas
noarpynna (b-rpynma)», manbie W OOJIbIIME MEPUOJbI, COOTHOCHTH
0003Ha4YeHMs1, KOTOPbIE UMEIOTCS B IEPUOINYECKO M TaOI1IIE, C YUCITIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsii sAfpa, oOliee YHCIIO BJIEKTPOHOB M paclpeieNieHHe HX II0
AIEKTPOHHBIM CJIOSIM), OOBSICHITH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpeliesiax MallblX MEPUOJ0B U
TJIABHBIX MOJTPYIII C y4ETOM CTPOEHUS UX aTOMOB;

KJacCU(UUIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPTraHMUYECKUE BEIIECTBA,
XUMHYECKHE PEaKIUH (M0 YKCIYy M COCTaBy y4YaCTBYIOIIMX B pEaKIUU
BEIIIECTB, MO TEIIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO CTENEHEW OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CHENUPUUICCKUE XUMHYCCKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BELIECTB, MOJTBEPKAas OIUCAHUE
npuMepaMu MOJIEKYJSAPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIUN;

COCTABJIATb YPAaBHEHUS DIIEKTPOJUTHYECKOW JAUCCOUMAIMU KHCJIOT,
LIEJIOYEU U COJIEN, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS PEaKIMil, TOATBEPKIAIONMX CYIIECCTBOBAHUC
TCHETUIECKOM CBSI3M MEXK/Ty BEIIECTBAMH Pa3JIMIHBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIUi
MOCPEACTBOM COCTABJICHHUS AJICKTPOHHOTO OajlaHCca dTUX PEaKITHii;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHUS,
BO3MOHOCTH TPOTEKAHUS XHUMHUYECKUX TMPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSX;

BBIYHUCIISITE OTHOCUTEIHHYIO MOJIEKYJIIPHYIO M MOJIIPHYEO MaCChI BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO 3JIeMEeHTa 1o (QopMmyrne COeTuHCHHUS,
MacCOBYIO JIOJIFO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHHIO
XUMUYECKOU pEAKIINH;

cOOJIF0IaTh MpaBUJIa MOJIb30BAHUS XUMHUECKOH MOCY 101 1 TaOOpaTOPHBIM
obopynoBaHWEeM, a TakXke TNpaBWwiIa OOpamieHWs C BEIIeCTBAMHU B
COOTBETCTBUM C HMHCTPYKIUSMH II0 BBIMOJHCHUIO J1a00PaTOPHBIX
XUMHYECKUX OTIBITOB IO TTOJTYICHUIO U COOUPAHHIO Ta3000pa3HbIX BEIIeCTB
(aMMHaka 1 yrieKucJIoro raza);

MIPOBOIUTH PEAKIIUH, ITOITBEPKTAFOIINE KAYSCTBEHHBI COCTAB Pa3JINIHBIX
BEIIICCTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OPOMUI-, HOIHI-,
kapOoHar-, ¢ocdar-, cunukar-, cynbdar-, THAPOKCHUI-UOHBI, KaTHOHbI
AMMOHHS W WOHBI WM3yYEHHBIX METAUIOB, MPUCYTCTBYIOIIHME B BOHBIX
pacTBOpax HEOPTAaHWY SCKUX BEIICCTB;

MIPUMEHATH OCHOBHBIE OTIEPAIlUU MBICIUTEIILHOU e TEILHOCTH — aHAIN3 U
CUHTE3, CPaBHEHHE, 0000IIIEHNE, CUCTEMATU3aIINIO, BHISIBIICHUE IPUIHUHHO-
CJICICTBCHHBIX CBS3CH — JUIT M3YYCHUS CBOMCTB BEIICCTB M XUMHUYICSCKHX
peakiii, eCTECTBEHHO-HAyYHbIE METOJbl IIO3HAHWS — HaOJIOJICHHUE,
U3MEpPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIM U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Ne

HaumeHoBaHue pasjiesioB u

KoaunuyecTBo 4acoB

KouTpoJsbHbI€

IIpakTnueckue

JueKkTpoHHBIE (LU poBHIE)

n/n TeM IPOrpaMMbl Bcero o0pa3oBaTeJibHbIE peCypchl
padoThI padoThI
Pazneu 1. [lepBoHayajibHble XUMHYeCKHE IOHATHS
Xumust — BakHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 2 bubnmoreka [IOK

' MPAKTUYECKON ACATEIBHOCTH https://m.edsoo.ru/7f41837c

JeJloBeKa

12 BemectBa 1 xuMHuyeckue 15 1 bubmuoreka [IOK

' peaKuu https://m.eds00.ru/7f41837¢c

Hroro mo pazueny 20

Paznen 2. BaxkHeiinme npeacTaBuTe M HEOPraHnye cKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bu6mmorexa [JOK

' 00 okcuIax https://m.eds00.ru/7f41837¢
99 Bonopoa.[lonsitue o kucnorax 8 1 bubnuoreka LIOK

' ¥ COIISIX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka LIOK

' OCHOBaHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE K1acChl 11 1 1 bubnmoreka [IOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Uroro no pazneny 30

Paznean 3. [lepuoanyeckmii 3akoH u [lepuoguyeckas cucrema xumudeckux 3aeMeHToB /. U. Menneeea. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKHCINTEIBHO-BOCCTAHOBUTEJIbHBIE PeaKIUH



https://m.edsoo.ru/7f41837c
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[lepuoauueckuil 3aKOH U

31 [lepronnueckas cucrema 7 bubnuorexa [IOK
’ XUMHUYECKUX 3yeMeHToB 1. . https://m.edsoo.ru/7f41837c
Menneneea. CtpoeHue atoma
Xu )
32 | Owcmmemmo- g BuGmoreia LIOK
' https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEJIbHBIC PCAKIIHU
bu6nmuoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmiorexa ITOK
p p https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I1O 68

[NIPOTPAMME



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

Konu4yecrBo yacos DJIeKTPOHHBIE
HanmeHoBaHue pa3iesioB U TeM (mud poBbIe)
Ne /i Konrpoabubie | IlpakTnueckue
MporpaMMbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI pecypes
Pazneun 1. BemecTBO M XUMHYeCKHE peaKIIUH
[loBTOpeHUe u yrayOiaeHne 3HaHUI bubnmnoreka [IOK
1.1 5 1 _
OCHOBHBIX pa3ZIesIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX 4 bubnmorexa [IOK
' peaxiuii https://m.eds00.ru/7f41a636
DJIEKTPOJIUTHYECKAS] AUCCOLIUALIHS. bubnuorexa [IOK
1.3 8 1 1 _
XMMHYECKHE PEaKINH B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTasuibl M HX cOeJMHE HUSA
21 OO0mmas xapakTepucTUKa XUMUYECKUX 4 1 bubnuoreka [IOK
' snemenToB VIIA-rpynmel. Tanorens: https:/m.edso0.ru/7f41a636
OO0mas xapakTeprucTUKa XHMUYECKAX
29 VIA- C R 6 bu6mmoreka [IOK
' DJICMEHTOR IPYIHBL. f-epatt e https://m.edsoo.ru/7f41a636
COCTMHEHHUS
OOmuas XapakTepucTUKa XUMHUYECKUX Bt LOK
nonorTeka
2.3 VA- A 7 1
IEMCHTOB rpymmeL. A30T, ocop 1 ux https://m.edsoo.ru/7f41a636
COEIMHEHUS



https://m.edsoo.ru/7f41a636
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OO0mas xapakTepuCTHKa XUMHYECKUX

bubmuoreka IIOK
24 aneMeHTUOB IVA-Tpymet. Vriepos i 8 https://m.edsoo.ru/7f41a636
KPpEMHUU U UX COCAUHCHUA
Hroro mo pazneny 25
Pa3nea 3. MeTajuibl M MX cOeIMHE HUSI
. bubnmoreka [IOK
31 Obume cBofcTsa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxxnelnme MeTauibl 1 X COSAMHEHU S 16 https://m.edsoo.ru/7f41a636
Hroro mo paznmeny 20
Paznen 4. Xumusi u okpyKamomas cpeaa
41 B 3 bu6mmoreka [JOK
. €IIeCTBA M MaTePHAIIbI B )KU3HH YEJIOBEKa https://m.edsoo.ru/7f41a636
HUroro no pazneny 3
PesepBHOE Bpems 3 bubmnorexa IIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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