MYHUIHUIAJIIBHOE BIOJ)KETHOE OBIIEOBPA30OBATEJIBHOE YUPEXJIEHUE
«Cpennsisi 00meodpasoBaresbHas mkoJaa Ne 3 r. HoBo3bi0koBay»

AHHOTanus K pado4eii nporpamMe yueOHOro npeamera « XuMHUsD».

8-9 kuaacc.

Pabouas nporpamma yue6HOro npeamera «XuMus» 00sg3aTenbHOM npeaMeTHol obnactu «EcrecTBeHHbIE
HayKu» pazpaboTraHa B cooTBeTCTBUU ¢ MyHKTOM 32.2 ®I'OC 000, ®OOIT OO0, mkonsHbM [lomoxeHueM 0
paboueil mnporpamme ydeOHOro mpeaMeTa, Y4YeOHOro Kypca, y4yeOHOro MOJyJs, Kypca BHEYpPOUHOM
JeSITebHOCTH.

Pabouas mporpamma pa3paboTaHa yduTelleM XMMHUU U ONpeAessieT OpraHu3aluio 00pa3zoBaTeIbHOM
JeSITeIbHOCTH YYUTENS B IIKOJIE TI0 YIEOHOMY MPEIMETY « XUMHUSD».

Pa6ouas nporpamma yuebHoro npeamera «Xumusi» spisgercs yacteio OOIT OO0, onpeaenstomiei:

—Co/iep)KaHue;

—IJTaHUPYEMBIE PE3yJIbTaThl (JINUHOCTHBIE, METANIPEAMETHBIE U NIPEIMETHEIE);

—TeMaTHYEeCKOe IIJIAHWPOBAaHHE C Y4YeToM pabodel MporpaMMbl BOCIMTaHHS M BO3MOXHOCTBIO
ucnonp3oBanus DOP/IIOP.

Pabouas mnporpamma oOcCyXJ€Ha M HPUHATA PEIIEHUEM IIKOJBHOIO METOJMYECKOro OOBeAMHEHUs
yuuTeNnel MaTeMaTU4eCKUX M €CTECTBEHHOHAYYHBIX AMCLUIUIMH, COTJIACOBaHA 3aMECTUTENIEM AUPEKTOpa IO

y4e0HO-BOCTIUTATEIHLHON PaboTe U yTBEPkKACHA TUPEKTOPOM IIKOJIBI.

Hara: 31.08.2023



MynununaasHoe 00 KETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Cpennsist obmeoOpasoBarenbHas mkosa Ne 3 . HoBo3biOkoBay

BBITIMICKA
13 OCHOBHOH 00111€00pa30BaTEIbHON POTrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHUS

PACCMOTPEHO COI'TACOBAHO
METOANYECKOE 00BEIMHEHNE 3aMeCTUTENb TUpekTopa no Y BP
€CTECTBEHHBIX HAyK (AP WBonra H.A.
npotokoa Ne 1 ot 31.08.2023 1. 31.08.2023 1.
PABOYAS ITIPOTPAMMA

y4eOHOTO npenMeTa « XUMHUsD)
JUIsl OCHOBHOTO 001IET0 00pa3oBaHus
(8-9 kmaccer)

CocTaBUTENN:
MO yuutenei
EcTtecTBeHHBIX HayK
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MUHUCTEPCTBO ITPOCBEILEHNS POCCUMKON ®EEPALINA
JlenaprameHT 0Opa3oBaHus HayKu bpsiHCKOil ob6nacTu
Otnen o6pazoBanus HoBo3bIOKOBCKOM TOPOACKON aIMUHUCTPALIUN
MBOY «Cpennsisa obieoopazoBarensHas mkoaa Ne 3 r. HoBo3eiOkoBa»

PABOYAS ITPOTPAMMA
y4eOHOTro npeameTa « XUMUs
JUTs oOyJarommxcs 8-9 kiaccoB

CocraBUTENN:
MO yuutenen
EcTecTBeHHBIX HayK

2023-2024 yuyeOHblii roa



HNOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma mo XuMUK Ha ypOBHE OCHOBHOTO 00IIEro 0Opa3OBaHUs COCTABIICHA Ha OCHOBE
TpeOoBaHMN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOTO
oOmrero obpazoBanus, npeacrasiieHHbIXx B DI'OC OO0, a Takxe Ha ocHOBE (efepanbHO paboueit
IpPOrpaMMbl BOCITUTAHUS U C YYETOM KOHIICTIIMU MPENoiaBaHus y4eOHOro npeamera « XuMus» B
oOpa3oBaTenbHBIX opranu3aiusax Poccuiickoit denepammm.

IIporpamma 1o XxuMuu [Aa€T TPEJICTaBICHUE O LENsAX, oOwel crpaTteruu oOydeHwUs,
BOCIIUTAHUS W pPa3BUTHs OOYYAIOMIMXCA CPEACTBAMU YYEOHOTO TMpEAMETa, YCTaHABIUBAET
o0s3aTeNIbHOE TPEIMETHOE COJIepKaHue, MPeayCcMaTpUBAET paclpe/elieHue ero mo KiaccaMm u
CTPYKTYPHpPOBAHUE M0 pa3ziejaM U TeMaM IPOrpaMMbl MO0 XUMHUHU, ONPEAEIAET KOJINYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHIYEMYIO MOCIIEJ0BATEIIbHOCTh W3YUYEHUS
XUMHUHU C Y4ETOM MEXMPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKK y4eOHOTO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00yYarOIIMXCs, OMPEENIIET BO3MOKHOCTH MpEeAMETa JIJIsl peaan3alnu
TpeOOBaHUN K pe3ysbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl Ha YpOBHE
OCHOBHOTO 0011ero o0pa3oBaHUs, a Takxke TpeOOBaHMU K pe3yibTaTaM OOyYEeHHMs] XMUMHHM Ha
YpOBHE IIeJiel M3y4yeHUusl MpeAMeTa U OCHOBHBIX BUIOB y4e€OHO-TIO3HABATEIBHOW NEATEIHHOCTU
00y4JaromnIerocst Mo OCBOCHHUIO y4eOHOTO COIepKaHu.

3HaHME XMMHUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHHUS MUPOBO33PEHHsSI 00Y4YaOIIETOCs, €ro
NpEe/ICTaBICHUN O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPEJCTAaBIICHUSI O B3aMMONPEBPAIICHUAX YHEPTHHU U 00 HBOJIOLMHU BEILIECTB B MPHUPOJAE, O MyTAX
pemieHusi TI00ANbHBIX MPOOJIeM  YCTOMYMBOTO — pa3BUTHs  YeNOBEUECTBA —  CBHIPHEBOM,
JHEPTreTUYECKOM, MUIIEBON U YKOJIOTUUECKON 0€30MacHOCTH, IPOOIIeM 31paBOOXPAaHEHUSI.

N3yuenue xumunn:

CIIOCOOCTBYET peaiu3aluyd BO3MOXHOCTEHW JJIsi caMOpa3BUTHS U (GOPMUPOBAHUS KYJIbTYpPHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATBHOW IPAMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHME MBINUJICHUS U TBOPYECKUX CIIOCOOHOCTEH OOyJaromimxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOW  JEATENbHOCTH,  OKCIHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUW, HEOOXOJMMBIX KaK B TIOBCEAHEBHOM JKM3HM, Tak U B
po¢eCCHOHATBHOMN JACSITEIHHOCTH;

3HaKOMUT €O crenu(UKON HaydHOTO MBIILJICHHS, 3aKJIaJbIBA€T OCHOBBI 1IEJIOCTHOTO B3TJIs/1a
Ha €MHCTBO IPUPOABI u 4eJI0BeKa, ABJIAETCSA OTBETCTBEHHBIM 3TanoM
B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YyUaIOIIUXCS;

CrocoOCTBYeT (DOPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K [IPUPOJIE, K UETIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTUUECKOE 00pa30BaHre 00y4arOIINXCS.

JlanHble HampaBiieHHs B OOyYE€HHHM XUMHHM OOECHEeUUBAIOTCS CHEUU(UKON COJep KaHUs
y4e0HOTO TPEeIMETa, KOTOPBIN ABJISETCS TMEAarornyecku aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM
HAYKU XMMHH Ha OTIPE/ICTIEHHOM dTane e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE
00y4aIOMIMMHUCS CUCTEMBI MEPBOHAYAIBHBIX MOHATUA XWMHUH, OCHOB HEOPraHMYECKOW XUMHUU U
HEKOTOPBIX OTAETBHBIX 3HAUNMBIX MOHSATUH OPraHUYECKOU XUMUH.

CtpykTypa colep)kaHHsi MPOTpaMMbl MO XUMHUU CHOPMHpPOBAHA HA OCHOBE CHCTEMHOTO
nonxona Kk e€ umiydyeHuto. ColeprkaHHe CKIIAIbIBACTCS W3 CHUCTEMBI MOHSITHH O XUMUYECKOM
AJIEMEHTE U BEILECTBE U CUCTEMBI MMOHATUHN O XUMUUECKOM peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl N0 MPHUHLMILY IOCJIEI0BATEIbLHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETHUECKHX
IPEJICTaBIECHUIN pa3HOrO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHMS,

- I[lepnoanueckoro 3akoHa JI. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XWMUH;

- YUEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;



- MPEACTaBICHUM 00 3JIEKTPOIIUTUYECKON TUCCOLMAMU BEIIECTB B paCTBOPaXx.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIMPUYECKH IOJYYECHHBIX U
OCMBICJTICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHHO OT OJHOTO YPOBHS K APYTOMY, BBITIOJIHSS
(GyHKIMU OOBSICHEHUS] U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUSI ¥ TIOJIyYEHUS U3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl TI0O XHUMHU CHOCOOCTBYET (OPMHUPOBAHHUIO TPEICTABICHUS O
XUMHYECKOW COCTaBJIAIOIIEH HAay4YHOM KapTUHBI MHpAa B JIOTMKE €€ CHUCTEMHOW IIPUPOJBI,
LHEHHOCTHOI'O OTHOUIEHUSI K HAyYHOMY 3HAaHHUIO M METOJaM IO3HaHUs B Hayke. M3yueHue xumuun
MPOUCXOJIUT C MPUBJICYCHUEM 3HAHUM U3 paHee U3YyUEHHBIX YUEOHBIX MpeaMeToB: « OKpyKarouui
Mup», «buosorus. 5—7 knacce» u «Pu3mnka. 7 Kiacey.

[Tpy nM3yuyeHuM XUMUU NPOUCXOIUT (POPMUPOBAHME 3HAHUM OCHOB XMMHYECKOW HAyKH Kak
00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOMN JNEATEIHLHOCTH YEJIOBeKa U KaK OJTHOTO M3
KOMITIOHEHTOB MHPOBOM KyJbTYyphl. 3amada y4eOHOTO MpeaMeTa COCTOMT B (HOPMHPOBAHUU
CUCTEMbl XMMHMUYECKMX 3HAHUW — BaKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETUUYECKUX
NOJIO)KEHUM, JOCTYHHBIX OOOOLIEHUI MMPOBO33PEHUYECKOrO XapakTepa, fA3blka HAyKH, B
NPHOOIICHNH K HAYYHBIM METOJaM TO3HaHUS NP U3YUYEHUHU BEUIECTB U XMMHUYECKHX PEaKIni, B
dbopMUpPOBAaHUM ¥ Pa3BUTUM TO3HABATEIHHBIX YMEHHMM W UX TMPUMEHEHUH B Y4eOHO-
MO3HABATEILHOM U y4eOHO-HCCIE0BATEeIbCKOW JEesATEIbHOCTH, OCBOCHHUU MpaBuil 0€30MacCHOTO
oOpallleHHs ¢ BEeIIeCTBAMU B MIOBCETHEBHOM KU3HU.

[Ipy u3yyeHHMM XUMHH HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs Ba)KHOE 3HAYCHUE
IpUOOpENN TaKue LENH, Kak:

- opMupoBaHHe HWHTEUIEKTYaJdbHO PAa3BUTON JWUYHOCTHU, TOTOBOW K CamMo0Opa30BaHMUIO,
COTPYJIHHUYECTBY, CAMOCTOATEILHOMY MPUHATUIO PEIICHUI, CTIOCOOHON aJanTUPOBATHCS K OBICTPO
MEHSIOLIMMCS YCIOBUSAM KU3HU;

—HalpaBJIEHHOCTh OOYy4YEeHHMs] Ha CHCTEMAaTHMYeCKOoe MpUOOIIeHHe OoO0ydalluxcs K
CaMOCTOSTEIILHON MO3HABATEIHHOM JAEATEIBHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (HOPMHUPYIOIIUM
MOTHBAIIUIO U Pa3BUTHE CITIOCOOHOCTEH K XUMUU;

—o0ecrieueHre YCJIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYy4YaloIIUMHUCS — OMbITa
pa3HooOpa3HOM JEsATENbHOCTH, MO3HAHUS WU CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIOUEBBIX
KOMITETEHIMH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE I PA3JIMYHBIX BUIOB JACSITEIbHOCTH;

- opmupoBanue o6mel (yHKIMOHATHPHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIET0 MUPA, UCTIOIb3YS 3HAHUS U OIBIT,
MOJIyY€HHbIE TPU HM3YUYEHUU XUMHH, NMPUMEHATh UX NPHU PEHICHHH MpoOJieM B IMOBCEIHEBHOM
YKU3HU U TPYJAOBOM JEATEINBHOCTH;

- (opmupoBanre y oOydyaroUIMXCs T'YMAaHUCTUYECKMX OTHOIIEHHWH, MOHMMAaHUS LIEHHOCTU
XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKHM HKOJOTHYECKH IIe7IeCO00pa3HOT0 TOBEACHUS B OBITY U
TPYJIOBOM JEATEIBHOCTH B LEISIX COXPAHECHUS CBOErO 3J0POBbS M OKPYKAKOMIECH MNPUPOIHON
cpensl;

- pa3BUTHE MOTHBALMU K OOYUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHS 00IIEUETOBEYECKUX IIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tipoduis u
HAIPABJICHHOCTHU JAAJbHEUIIIETO O0YyICHHUS.

OO01iee 4yucinoO 4acoB, OTBEACHHBIX IJIsi M3YYEHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, cocrasiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHBbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUU B )KU3HU YeoBeKa. XMMUS B CUCTEME HayK. Teja U BellecTBna.
®u3nuecKrue CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHME BenlecTB. [ToHsATHE 0 MeTOo1ax MO3HAHUS
B xumuH. Yncteie BemecTBa U cMecu. CiocoObl pa3iesieHus CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE 3J€MEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocTeie
Y CJIOKHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas (opmyina. BalleHTHOCT, aTOMOB XMMHUYECKUX 3JE€MEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemecTB. OTHocHUTeNnbHasi aTomMHass Macca. OTHOCHUTENbHAs MOJIEKYJIApHas macca.
MaccoBas 107151 XUMHAYECKOTO 3JIEMEHTa B COCIMHEHUU.

KommmuectBo BemecrBa. Moiib. MonsipHast Macca. B3anMocCBsI3b KOJIMYECTBA, MACChl U YUCIIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacy€Tsl Mo popmMysiaM XUMUUYECKUX COEIMHEHUI.

®u3nuecKkue M XHUMHUYECKHE SBJICHUS. XHUMHUYECKas peakuuss U €€ NpU3HaKu. 3aKOoH
COXpaHEHHUS MAacChl BEIIECTB. XUMHUYECKHE ypaBHeHHUsA. Kiaccudukamms XUMUYECKUX peakIuid
(coennHEHMS, pa3I0KECHHS, 3aMEIIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMUMHYECKOW TMOCY/I0W, IpaBuUjaMu paboOThl B JjiabopaTopur U TMpUEMaAMHU
oOparnieHuss ¢ J1abOpaTOpHBIM OOOPYJIOBAaHMEM, HW3YY€HHE M ONHUCaHue (PU3NUYECKUX CBOWCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NUeCKUX (TUTaBJICHUE BOCKA, TAasHHE JIbJA,
pacTUpaHue caxapa B CTyIKe, KMUIIEHHE U KOHJEHCAIUs BOJAbI) M XUMHUYECKHUX (TOpPEHHE CBEUH,
IPOKAJIMBAHUE MEIHOU MPOBOJIOKU, B3aMMOJICUCTBUE MeJla C KUCIIOTOW) siIBIEeHUH, HAOII0IeHue 1
OMMCAHKWE MPU3HAKOB MPOTEKAHUSI XMMHUYECKHX Peakuui (pas3ioKeHHe caxapa, B3auMOJEHCTBUE
CEpPHOM KHUCIOTHI C XJOpUIOM Oapusi, pasznoxkenue rujapokcuga menu (II) mpu HarpeBanuw,



B3aMMO/JIEHCTBUE Keme3a ¢ pacTBopoM coiu Meau (II), uzydyenne cnocoOOB pa3aeneHust CMecei: ¢
MOMOIIBI0O MarHuTa, (UIBTPOBAHUE, BBIMAPWBAHME, JUCTHILIAIMSA, XpomaTorpadus, IpoBeIeHUE
OUMCTKM TIOBApPEHHOW CONM, HAOMIOEHWEe U OMHCAHWE PE3yJbTATOB IPOBEACHUS OTIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3/IaHUE MOJENIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3gyx — cmeck razos. CocraB Bo3nyxa. Kucimopog — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue kuciopona B mpupoje, pu3udeckne M XUMUYECKHE CBOMCTBA (PEaKIMU TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoja. CrnocoObl TONYyYEeHHsS] KHUCIOpOJa B JlabopaTopuud U
npoMbIIUIeHHOCTH. KpyroBopor kuciopojna B mpupoje. O30H — auioTporHas Moaudukanus
KHCJIOPOJIA.

TermnoBolt 3¢dekT XUMHUYECKOW peakiuh, TEePMOXMMHUYECKUE YpaBHEHHs, HK30- W
SHIOTEPMHUYECKHE peakuuu. TOIIMBO: Yroib W MeETaH. 3arpsA3HEHUE BO3[yXd, YCHIICHHE
MapHUKOBOTO 3P deKTa, pa3pylieHuEe 030HOBOTO CIIOS.

Bonopoa — anemenT u npocroe BeuiectBo. Haxoxnenue Bojiopoaa B Mpupoje, Gu3nyeckue u
XUMHUYECKHUE CBOICTBA, MPUMEHEHHUE, CIOCO0bI NostyueHust. KucioTsl u counu.

MonsipHblii 006EM ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSIM.

O®usnyeckue CcBOWCTBA BOAbl. Boxa kak pactBoputenb. PactBopel. Haceimenusie u
HEHACBIIEHHbIE pPACTBOpPBI. PacTBOpMMOCTh BemecTB B Bojae. MaccoBasi J0Ji1 BEIIECTBA B
pactBope. XuMHUYecKue cBoicTBa BOAbl. OcHOBaHMS. Poiib pacTBOPOB B NPUPOJNE U B JKHU3HU
yesioBeka. KpyroBopoT BOAbl B NIpUpOJE. 3arps3HEHUE NPUPOIHBIX BoA. OXpaHa U OYHUCTKA
IIPUPOJHBIX BOI.

Kmaccudpukamus Heoprannmdeckux coeauHennid. Oxcuapl. Krnaccudukammss OKCHAOB:
cosieoOpasyromue (OCHOBHBIC, KUCIOTHBIC, aM(oTepHbIe) U Hecoaeobpasyromnme. Homenkmarypa
OKCHUJI0B. PU3NUECKHE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomydenue okcnos.

OcHoBanus. Knaccugukanuss OCHOBaHMM: IIEIOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBanuii. ®Duznyeckne W XHUMHUYECKHE CBOMCTBA OCHOBaHWM. l[lomydeHwne
OCHOBAHUM.

Kucnotel. Knaccudukanusa kucinor. Homenkmarypa kucinor. dusmyeckue U XUMHUECKHE
cBoiicTBa KUcIOT. P aktuBHOCcTH MeTamioB H. H. bekeroBa. [lonydyenue Kucior.

Conu. Homenkiatypa cosieil. @u3znueckue UM XUMHUYECKHe cBoiicTBa coiieil. Ilomyuenwue
COJIEH.

I'eneTnueckas CBA3b MEKIY KJIACCaAMH HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEEIICHUE COAEpPKaHUs KHUCIOpPOJa B BO3JyXe, IMOIy4YeHHUe, coOupaHue,
pacrmo3HaBaHWe M H3yYeHUE CBOMCTB KHUCJIOpOJa, HAOIIOJACHHE B3aWMOJEHUCTBUSI BELIECTB C
KHUCIIOPOJIOM M YCJIOBHSI BO3HMKHOBEHHUS M TpPEKpalieHHs ropeHus (Tmoxkapa), 0O3HAKOMIJICHHE C
oOpa3liaMu OKCHJIOB U OMMCAHUE WX CBOICTB, MOJMy4YeHHUE, COOMpaHUe, pacliO3HABAaHUE U U3YUEHUE
CBOMCTB BojoOpona (ropeHue), B3auMmojeicTBue Boaopoja c¢ okcuaoM menu (II) (Bo3MoxkHO
UCIIOJIb30BAHME BHJIEOMATEPHUATIOB), HaONIOZEHHE OO0pa3lOB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIEIOBAaHWE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C  Pa3IUYHOW  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C OINPENEIEHHOM MAacCOBOM JOJIEM pPAacTBOPEHHOIO BENIECTBA,
B3aMMOJICUCTBUE BOABI C MeTaulaMd (HAaTpUeM M KajibllMeM) (BO3MOXKHO HCHOJIb30BAHUE
BUJIEOMATEpHUAJIOB), HCCIeAOBaHHEe OOpa3lloB HEOPraHWYECKUX BEIIECTB Ppa3IMYHBIX KIIACCOB,
HaOJIOZIeHNEe W3MEHEHHUs] OKpPacKM HMHIUKATOPOB B PACTBOpAaX KHUCIOT W INEJIO0Yel, u3ydeHue
B3aumojelictBus okcuaa Meau (II) ¢ pacTBopoM cepHOI KMCIIOTBI, KUCIOT C METaNIaMU, pPeaKIHii
HEUTpaIu3alny, NOJyYeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METajla APYrUM U3
pacTBOpa COJM, pEIIEHUWE SKCHEPUMEHTAJbHBIX 331ad 1o Teme «BaxkHeimme Kiaccsl
HEOPraHUYECKUX COCITUHEHUI.



Ilepuoguuecknii 3akoH u Ilepmonmyeckas cucrema xumuuyeckux 3jemenros JI. H.
MenaesieeBa. CTtpoeHne atoMoB. XMMUYeCKasi CBsI3b. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHBIE
peaKkuuu

[lepBble MONBITKU KIaCCU(PUKALNUKA XUMHUYECKUX AJIEMEHTOB. [loHATHE O rpynmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIEC U IIEIOYHO3EMENIbHBIE METAILIbI, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEPHBIC OKCHUIIBI M TUAPOKCHIBI.

Ilepuognyecknii  3akoH. Ilepuommueckas cucrtemMa  XMMHMYECKHX  dJeMEeHTOB [l
N. Menpeneera. KopoTtkonepuognas u anuHHonepuoanas Gopmbl llepuogmueckoit cuctemsl
xumuueckux onemeHtoB JI. U. MenneneeBa. Ilepuonpr u  rpynmbl. Dusnyecknil  CMBICIT
MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX snep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
obomouek atomMoB TepBEIX 20 XHMHYECKHX 2diieMeHToB Ilepwommueckoit cucremsr 1.
N. MenpaeneeBa. XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA IO €ro MoJoxkeHuto B [lepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHUs PaJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKHUX H
HEMETAJUIMYECKUX CBOMCTB MO IrpyMmaM U IEePUOIaM.

3nauenue [lepuognueckoro 3akona u [leproguyeckoit CHCTEMbI XUMUYECKUX 3JIEMEHTOB JJIS
pa3BuUTUA HayKu U npaktuku. 1. 1. Menaenees — y4€HbIN U rpaKJaHNH.

XHUMHUYECKast CBSI3b. KoBasienTHas (monstpHast u HEMoJIApHAas) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHAsI CBSI3b.

Crenenb okucneHusa. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl OKuCIeHus: u
BOCCTaHOBJIEHUs. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3yuyeHue 00pas3IloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBUE THAPOKCHIA IIMHKA C
pacTBOpaMy  KHUCIOT W  WIEJIOYEH, TNPOBEACHHE OMBITOB, WUIIOCTPUPYIOIMIUX MPUMEPHI
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH (TOPEHHE, PEAKIIMU PA3T0KEHUS, COCTUHEHN).

Mescnpeomemmnnie ceazu

Peanmsanus MexXNpeaIMETHBIX CBS3€H NpPU HW3YyYEHHM XMMHHM B § KJIACCE OCYILECTBIIECTCS
Yyepe3 MCMOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHbIX MOHATUN, TaK U MOHATHH, SIBIISIOIIUXCS
CHUCTEMHBIMHU JIJIs1 OTACJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTH: Hay4YHBIA (paKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3,
CUHTE3, KiIaccuUKalus, TMEPUOJAUYHOCTb, HAONIOJEHUE, OSKCIEPUMEHT, MOJEINPOBaHNE,
U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®dusuka: wmarepus, aroMm, OJJEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKJIWJA, HW30TOIbI,
pPaauoOaKTUBHOCTh, MOJICKYJA, SJEKTPUUECKUW 3apsii, BEHIECTBO, TelO, 00BbEM, arperaTHoe
COCTOSIHHME BEIECTBA, Ta3, (U3NYECKHE BEIUYUHBI, €IUHUIBI H3MEPEHHs, KOCMOC, TIJIaHETHI,
3BE31161, COJTHIIE.

buonorus: dorocunTes, npixanue, ornocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJIbI, TOJE3HbIE NCKOIAEMBbIE,
TOIUTUBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBO U XMMUYECKAs peaKkIus

[lepuomnueckun  3axkoH. Ilepuomnueckas cucreMa  XMMHUYECKHMX  dJleMEHTOB /[l
N. MengeneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOMCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX IEPHOJOB, KalMs, KajlblUs M KX COCAUHEHHM B COOTBETCTBHM C
MOJIOKEHUEM 3JIEeMEHTOB B [lepuoinueckoi cucteMe U CTpPOCHUEM UX aTOMOB.



Ctpoenue BemecTBa: BHUJbl XUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMUYECKON CBSI3U.

Knmaccudpukamus w HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XHMHUYCCKHE CBOMCTBA
BEILECTB, OTHOCAILLUXCS K PA3JIUYHBIM KJIACCaM HEOPraHUYECKUX COCAUHEHUN, TEHETUYECKas CBS3b
HEOPraHMYECKUX BELIECTB.

Knaccudukammss XUMHYECKUX peakiuid MO pa3IudHbIM TMPU3HAKaM (0 YHCIy W COCTaBy
YYacTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3 (HEKTy, 10 N3MEHEHHIO CTEIeHEH OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, MO YYACTHIO KaTaau3aTropa). IK30- U SHJOTEPMUUYECKHE
peaKIuu, TEPMOXUMHYECKUE YPABHEHUS.

[Tonsitue o ckopocth Xumuueckor peakiuu. [loHarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [[oHsTHE 0 TOMOTeHHBIX U TE€TEPOTeHHbIX peakuusax. [lonstue o katanuse.
[ToHATHE 0 XUMHUYECKOM paBHOBECUHU. DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKON pEaKIuu U
MOJIOKEHNE XMMHUUYECKOTO PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE — PEAKLMU, DJIEKTPOHHBIA  OajaHC  OKUCIUTENbHO-
BOCCTAHOBUTEJIBHOW peakuuu. CoCTaBlI€HUE YPAaBHEHHUHM OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakinii ¢ UCIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust PMEKTPOJUTHUECKON TUCCONMALMUA. IJIEKTPOJMUTHI M HEINEKTPONUTHL. KaTHOHBI,
aHMOHBI. MeXaHN3M JUCCOLMALUN BEIIECTB C PA3IMYHBIMA BUAAMU XUMUYECKOW CBs3H. CTEneHb
mucconranui. CUIIbHBIE U ClTa0bIe AJEKTPOIUTHI.

Peakiuun moHHOrOo OOMeHa. YCIOBHS TPOTEKAHHUS PEAKIMi MOHHOTO OOMEHa, TMOJIHBIE U
COKpalIEHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOMCTBAa KHUCIOT, OCHOBAaHUN W COJIEH B CBETE
npecTaBleHu 00 JIEKTPOIUTHUECKOW aucconuanuu. KadyecTBeHHBbIE peaklMd Ha HWOHBIL.
[lonsTHE O THAPOU3E COJIEH.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHUE C MOJCISIMA KPUCTAUINYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB —
METAJVIOB W HEeMeTauioB (rpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJOpHAA HATpus),
UCCJIEOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM pEaKkIUMu OT BO3JCUCTBUS Pa3IMYHBIX
(akTOpOB, HCCIEAOBAHUE BJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIlecca AUCCOLUAITU
KHUCIIOT, IIeJIoUeH U coliel (BO3MOXKHO MCIOJIb30BaHUE BHUIEO MATEpUaAJIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHHWS peakluid HOHHOTO oOMeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, OO0pa3oBaHWE BOJIbI), OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBHUTEINIbHBIX peakluuil (ropeHue, peaklMu pasloKEeHUs, COCAMHEHHMs), pacro3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBK) KAYECTBEHHBIX pPEAKUHMl Ha HWOHBI, pEIICHHE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtasnibl U MX cOeTUHEHUS

OO6mas xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIE CTETICHU
okucienus. CTpoeHue M (PU3NYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMHUYECKHE
CBOICTBA Ha HpHUMepe XJopa (B3aUMOACHCTBHE C METaJIaMH, HEMETaUIAMM, IIEJIOYaMH).
XnopoBogopos. ConsiHasi KUCI0Ta, XMMUYECKUE CBOWMCTBA, MOJIydye€HHUE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJa HA OpPraHM3M YeJIOBeKa. BakHelllne XJIOpUIbl U MX HAXOXICHHUE B
IPUPOJIE.

O6mass xapaktepuctuka 3aemMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTeNeHH OKucieHusa. CTpoeHue M (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOa U Cepbl. AJUTOTPONHBIE MOAM(PUKAIMUA KHUCIOPOJa M Cepbl. XMMUYECKHE CBOWCTBA
ceppl. CepoBOoJOpoja, CTpoeHHEe, (U3MUECKHEe M XUMHUYEeCKHe CBOHCTBA. OKCHIBI Cephl Kak
MPEICTABUTENN KHUCIOTHBIX OKCUIOB. CepHasi KHCIIOTa, (QU3MUECKHE U XUMHYECKHE CBOMCTBA
(oO1mMe Kak MpeACcTaBUTENs Kilacca KUCIOT U cienuduueckue). XUMHUUECKHe peakiliu, JIexkKallue B
OCHOBE MPOMBIIIUICHHOTO CIOCc00a MOJy4eHUs] CEpHOM KHUCIOTHI. [IpruMeHeHue cepHOM KHUCIIOTHI.
Conu cepHOM KHCIOTBI, KaueCTBEHHasi peakius Ha cyibdar-uoH. Haxoxnenue cepsl u e€



COEJIMHEHUN B mpupojie. XUMHUECKOE 3arpsi3HEHUE OKpPYXKaroUlell cpeibl COCIUHEHUSIMU CEPbI
(KUCJIOTHBIE TOXK]IU, 3arpsiI3HEHNE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mass xapakTepucThKa 2JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHMs. A30T, pacnpocTpaHeHHMe B MpUpoAe, (QU3MYecKue u
xumuueckue cpoictBa. KpyroBopot azora B mpupoje. AMMUak, ero pusnveckue U XUMMUYECKUe
CBOICTBA, ToJy4eHHe u MpuMeHenne. Collm aMMOHUS, UX (PU3MUECKHEe U XMMHUYECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakius Ha WOHBI aMMOHHMs. A30THas KHCIIOTa, €€ TOJydeHHeE,
duznueckue M XUMHUYECKHME CBOMCTBa (OOIIMe Kak TMpeACTaBUTENs Kiacca KHCIOT H
cneruduyeckue). Mcmonb3oBaHWE HUTPATOB M COJIeH aMMOHHUS B KaueCTBE MHMHEpAJIbHBIX
ynoOpeHnii. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpelbl COENMHEHUSIMHU a30Ta (KUCIIOTHBIE
JOXAH, 3arpsi3HEHUE BO3AyXa, MOYBbI U BoAoéMoB). docdop, ammorponHbie MoaubUKALUN
dochopa, pusuueckue u xummuueckue cporictBa. Oxcun dochopa (V) u docdopnas kuciora,
dusznueckne M XUMHYECKHE CBOMCTBa, mosydeHue. lcmonmp3oBanme ¢ochaTtoB B KadyecTBe
MUHEPAJIbHBIX YAOOPEHUIA.

O6mas xapakrepuctuka 3aemMeHTOB [VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTePHBIE CTENECHU OKHUCICHHs. YTIEPO, aJJIOTPOMHBICE MOAU(PHUKAINH, PACIIPOCTPAHEHUE B
npupoje, Gu3NUecKnue U XUMUYecKue cBoicTBa. AncopoOmusa. KpyroBopot yriepona B mpupo/e.
Oxkcunpl yrieponaa, ux (pU3NYECKUe U XUMUYECKHE CBOMCTBA, JACHCTBUE Ha >KUBbIE OPTaHU3MBI,
NOJIyYeHHE W MPUMEHEHHE. DKOJOTUYECKHUE MpOoOJIeMbl, CBSI3aHHbIE C OKcujoMm yriepona (I1V),
TUIIO0Te3a T100aIbHOTO MOTEIJICHUs KIIMMaTa, TapHUKOBBINA 3 dekT. YroiapHas KucioTa u e€ couy,
ux (u3nueckue U XMMHUYECKHUE CBOMCTBa, MOJNyYeHUE W MpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbl. Vcnons3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIEHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHauanbHble MOHATUS OO OpPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX Yriepoaa
(MeTaH, 3TaH, STUJIEH, alleTUJIEH, ATAaHOJ, TJIUIEPUH, YKCYCHas KuciioTa). [IpupogHbie MCTOUHUKH
yTIEBOAOPOIOB (YTOib, MPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX MEepepadOTKU (OEH3UH), UX POJIb B
ObITYy W TPOMBINUICEHHOCTH. [loHSATHE O OMONOTMYECKH Ba)XHBIX BEIIECTBAX: >KUpaX, OenKax,
yIIeBOJAaX — W HUX POJM B JKU3HU uejoBeka. MarTepuanbHOE €AUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTUHECHUM.

Kpemunii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, TMOJy4eHHE W TMPUMEHEHUE.
Coenunenus kpemuus B mpupoze. O0mue npeacraBiaeHus o6 okcuzae kpemuus (IV) u kpemuueBoi
kucnore. CHIIMKaThI, UX UCHOJIB30BaHNUE B OBITY, B MPOMBIIUICHHOCTU. BaskHelue cTpouTenbHbIe
MaTepHualbl: KepaMuKa, CTEeKJO, IIeMEeHT, OeToH, xkene300eroH. I[IpobGrembr Oe3omacHOro
UCIIOJI30BAHMSI CTPOUTENIBHBIX MATEPUAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

M3y4eHHE O0O0pa3IoB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSHON KHCIOTHI, MPOBEIACHHUE
KauyeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPHU3HAKOB WX TMPOTEKAHUS, OIBITHI,
oTpaxaroue (U3NYEeCKHMe U XUMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIUHEHUN (BO3MOXKHO
UCIIOJIb30BAHUE BHUCOMATEPHAIOB), O3HAKOMJICHHME C oOOpaslaMu XJOpUJI0B (TaJIOre€HUIOB),
O3HaKOMJIeHMe ¢ oOpa3uamMud ceppl U €€ COeAMHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaioB), HaOmoAeHue Tmpolecca OOyrJiaMBaHMsS — caxapa IOA  JIeHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3yUEHHE XUMHUYECKHUX CBOWCTB pa30aBiIeHHOW cepHOU
KHUCIIOTBI, MPOBEJCHUE KAYECTBEHHOM peakiuu Ha Ccyiab(}arT-uoH W HaONIOJeHHE MpHU3HaKa eé
NpOoTeKaHMsI, O3HAKOMJICHHE C (PU3MUYECKHMMH CBOWCTBaMHU a3oTa, ¢ocdopa M HX COEIUHEHHI
(BO3MOHO HCIIOJIb30BAHKE BHIEOMATEPHAIIOB), 00pa3laMu a30THBIX U (PochopHBIX yaoOpeHui,
MoJly4eHue, CcoOupaHHe, paclo3HaBaHHWE W M3yYEeHHWE CBOWMCTB aMMMaka, IPOBEJICHUE
KaueCTBEHHBIX PEaKklMii HA MOH aMMOHHS U QocdaT-uoH U U3yuyeHUEe MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/JICHCTBUE KOHLUEHTPUPOBAHHON a30THOW KHUCIOTHI C MEIbIO (BO3MOKHO MCIIOJb30BaHUE
BUJICOMATEPUAJIOB), U3yUE€HNUE MOJIENIEN KPUCTAINIMYECKUX PEIIETOK alMasa, rpadura, QysuiepeHa,
O3HAKOMJICHHE C TMPOIIECCOM aacopOlMu pacTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YITIEM U



YCTPOMCTBOM TMPOTHBOTA3a, IOJIyYE€HHE, COOHMpaHHe, paclo3HaBaHME U H3YyUYECHHE CBOWCTB
YTJIEKUCIIOTO Ta3a, MPOBEJCHNE KaUeCTBEHHBIX PEaKIIMi Ha KapOOHAT M CUJIMKAT-HOHBI U U3yUYCHHE
MPU3HAKOB MX TMPOTEKAHUs, O3HAKOMJICHHWE C MPOJYKIMEH CUJIMKATHOW MPOMBIIIIEHHOCTH,
pELIeHUE YKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHelIlIne HEMETAIUTBI U UX COCUHEHUS.

MeTajiibl 1 X COeAMHEHUS

OO6m1as xapakTepuCTUKa XMMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU X IMOJIOKEHUS B
Ileprognueckoi cucreMe xuMuueckux dieMeHToB [[. M. MenneneeBa W CTpOEHUS aTOMOB.
Crtpoenue wmetamioB. Mertanueckas CBSI3b M METaUIMYECKass KPUCTAJUIMYECKash pelieTKa.
DJIEKTPOXUMUYECKUN PsJI  HANpsOKeHUM MeTamioB. DuU3WYecKue M XHMMHYECKHME CBOMCTBA
MeTauoB. OO0mmMe crmocoObl MoydeHus: MeTauioB. [ToHATHE O KOppPO3WH METaIoB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBwl (CTalb, YyryH, AIOPATIOMHHHI, OpoH3a) M HX
MIPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llenounble Metamisl: nosiokeHue B llepuomnueckor cucremMe XMMHYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE HMX aTOMOB, HAaXOXJECHHE B mpupojie. PU3NYECKHE U XHUMHUYECKHUE
CBOMCTBa (Ha mpuMmepe HaTpus U Kainus). OKCUIbI U THAPOKCUABI HaTpusi U Kayus. [Ipumenenue
IIEJTIOYHBIX METAJIJIOB M UX COCIMHEHUH.

[IlenoyHO3EMENbHBIE METAIIIIBI MArHUM M KAJIBIUN: MOJI0OXEHHE B lleproanyueckor cucreme
xumuueckux 3meMeHToB [l. WM. MeHneneeBa, CTpoeHHME HX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckue U XMMHUYECKHE CBOMCTBA MarHus W Kajablus. BaKHEHIIHWE COCAUHEHHUS KaJbIHs
(okcua, ruapOKCU, cosin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: mnonoxkenue B lleproguyeckoil cUCTeME XHMMHMYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpo€HUE aTOMa, HaXOXJeHUE B mipupoae. Ouznueckre 1 XUMUYECKUE CBOMCTBA
amroMuHUSA. AM]OTEepHBIE CBOKWCTBA OKCHIA M THAPOKCH/IA ATFOMUHUS.

Kenezo: nonoxenne B [lepuoanueckoil cucreme xumuueckux anemeHToB . . Menneneena,
CTPOEHHUE aTOMAa, HAXOXKJICHUE B Ipupoe. PU3nyYecKue u XMMUYECKUE CBOMCTBA kele3a. OKCHUIbL,
ruapokcusl U conu xenesa (1) u xenesa (I1I), ux coctas, cCBOICTBa U MOTyUYEHUE.

Xumuueckuit IKcnepumenm:

03HAaKOMJICHHE C 00pa3llaMu METaUIOB M CIUIABOB, MX (PU3MUECKUMU CBOMCTBAMHU, U3yUCHHE
pe3yJbTaTOB KOPPO3UU METALIOB (BO3MOXHO HCIIOJIB30BaHUE BUIACOMATEPHAIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSI OKCHJA Kalbllusi M HAaTpus € BOAOM (BO3MOXKHO  HCIIOJIb30BAHHE
BUJIEOMATEpPUAJIOB), MCCIEJI0BAaHUE CBOWCTB JKECTKOM BOJBI, MpoOIEcca TOPEHHsS Keje3a B
KHCIIOposie  (BO3MOXKHO  HCIOJB30BaHWE  BHJICOMATEPUATIOB),  NPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJIbIHs, aTFOMUHMS, ITUHKA, Xkemne3a (1) u sxenesa (111),
menu (I1), HabmroneHre U OMUMcaHue MPOIECCOB OKPAIIMBAHUA MJIAMEHU MOHAMU HATpUs, KaJlus U
KambIis (BO3MOXKHO HCIIOJIB30BAaHUE BHUICOMATEPHANIOB), UCCIEIOBaHHWE aM(OTEpPHBIX CBONCTB
TUJPOKCHUIA AIIOMUHMS M THUAPOKCHAA LMHKA, PEIICHHWE ASKCIEPUMEHTAIBHBIX 3aJad MO0 TEeMeE
«BaxxHelmye MeTaibl U UX COCIANHECHUS.

XuMHS M OKpYKAKOLIas cpeaa

BemecrBa u marepuasibl B MOBCEJHEBHOM JKU3HU 4eEJOBEKa. be3ornacHoe HcmnoJib30BaHuE
BEIIECTB W XHMHUYECKHX peakiuuid B ObiTy. llepBas TOMOINs TpU XUMHUYECKUX OXKOTax M
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYXAIoMmew cpenbl (TpeaeibHas AOMyCTUMash KOHIICHTPAIIHS
Bemects, nanee — [1JIK). Poib Xxumun B pelieHrnn 3KOJIOTHIECKUX MPOOIIeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHE 00pa3I[0B MaTeprajoB (CTEKIIO, CIIABBI METAIIJIOB, MOJIMMEPHBIE MAaTEPUAIIBI).

Mesxicnpeomemnule ceasu

Peanuzamus MeXOpeaMETHBIX CBSI3€M MPU M3YUYEHHM XUMUHU B 9 Kilacce OCYIIECTBISCTCS
Yyepe3 MCIOJIb30BaHUe KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHSTHH, TaK U MOHATHM, SIBISIOMIUXCS
CHUCTEMHBIMHU JIJIS OTJIEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKIJIA.



OO01uMe ecTeCTBEHHO-HAy4YHbIE MOHATHSA: HAay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, Kiaccuukaius, TMepUOANYHOCTh, HAONIOJCHNE, OSKCIEPUMEHT, MOJEINpPOBaHNE,
U3MEepEeHue, MOJIETb, SIBJICHUE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHUS, MAaTepUaJIbL.

®dusuka: wmarepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, H3OTOIIbI,
PaAMOaKTUBHOCTb,  MOJIEKYJIA, DJIEKTPUYECKUW  3aps], MPOBOJHMUKH, TOJYNPOBOJHUKH,
IURJIEKTPUKH, (OTORIIEMEHT, BEUIECTBO, TENO, O0OBEM, arperaTHOE COCTOSHUE BeIlecTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAJUTMUECKAsT PEIIETKA, CTUIaBbl, (PU3NYECKUE BEIIUYUHBI, SIMHUIIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, apixanwe, Ouocdepa, HSKOCUCTEMA, MHUHEpAJbHBIE YI00peHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEeIbHbIEC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMaeMble,
TOTUIMBO, BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IITPOT'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIET'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3yJbTaThl OCBOEHHUS TMPOTPAMMBI  OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUTAIOTCA B XOJi¢ OOY4YEeHHs] XUMHH B €IUHCTBE Y4€OHON M BOCIUTATEIBHOU JIEATEIHLHOCTU B
COOTBETCTBHUHU C TPATULIMUOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMHU, MPHUHATHIMU B OOIIECTBE MpaBWJIaMH M HOPMaMHU TOBEICHHS U CIOCOOCTBYIOT
npoleccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATH3AINH 00YYarOIIUXCSl.

JIMyHOCTHBIE pe3yJibTaTtbl OTPAXKAKOT TOTOBHOCTH 06yqafonmxc;1 PYKOBOIACTBOBATHLCSI
CHUCTEMOM MO3UTHUBHBIX I[EHHOCTHBIX OpHeHTaHI/Iﬁ U paClIUpCHUC OIbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM 4YHMCJIC B YAaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA

LEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KYJBTYPHOMY, HUCTOPUYECKOMY M HAYYHOMY
HACJIEIMI0, TIOHMMAaHMsI 3HAYEHUsS XMMHUYECKOW HAyKH B JKM3HHU COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTU BJIAJIETh JOCTOBEPHOM HMHPOpMALMEN O TEPEIOBBIX JOCTHKEHUAX U OTKPBITHUIX
MHUPOBOM U OTEUYECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX OO0 YyCTpOICTBE
MHpa U 00I1eCTBa;

2) rpaKIaHCKOI0 BOCIIMTAHUA:

MPEJCTABICHUS O COLMAIbHBIX HOpPMAax U IMpaBWIaX MEXIMYHOCTHBIX OTHOUIEHHUN B
KOJUICKTUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTHU B  OOIIECTBEHHO IOJE3HOW, Yy4eOHO-
UCCIIEIOBATENHCKOM, TBOPUECKOW U JIPYTUX BHUIAAX NEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JEATCIHPHOCTH TIPU BBITOJHCHUN YUYEOHBIX, MO3HABATEIBHBIX 3a]a4, BBITIOJHCHHUH
XUMHUYECKUX IKCTIEPUMEHTOB, CO3JaHUN yUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO 1
B3aMMOITOMOIIIH B TIPOIIECCE ITOM YUeOHOU ACATEILHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MTOBE/ICHNE
Y TIOCTYIIKM CBOMX TOBapUUIEH C MO3WUIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUH MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:



MHUPOBO33PEHUECKHUE MPE/ICTABICHUS O BEIIECTBE M XMMHUECKON PEaKlIUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHSA HAYKH W COCTABJISIONIME OCHOBY JIJISi MOHUMAaHUS CYIIHOCTH
HAyYHON KapTHUHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOIBI,
B3aMMOCBS3X YEJIOBEKA C MPUPOAHON CPEeIOM, O POJIU XUMHHU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[O3HABATEIBHBIE MOTHUBBI, HANPAaBJICHHBIE HA IIOJYYEHWE HOBBIX 3HAHUW IO XUMUH,
HEOOXOo/MMble il OOBACHEHHUS HAOIIOJAEMbIX IIPOLECCOB U  SIBJICHUM, MO3HABaTEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHON pabOThI €
y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATYpOH, AOCTYMHBIMH TEXHHUYECKUMHU CPEICTBAMHU
WH(GOPMAIIMOHHBIX TEXHOJIOTHU;

UHTEepeC K OOYyYCHHI0O M TIO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM00OOpPa30BaHUIO, MPOCKTHOM M HCCIIECIOBATCIBCKON JCSITCIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABJICHHOCTH ¥ YPOBHS O0yUYCHHUS B JlaIbHEHIIIEM;

4) popMupoBaHUs KyJbTYPbl 310POBbS:

OCO3HAaHWE LEHHOCTHU >KM3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHME TMIOCJIEICTBUA U HENPUSTUE BPEAHBIX TPUBBIYCK
(ynoTpeGieHusl ajnkorojsi, HApKOTUKOB, KypeHHs), HEOOXOIMMOCTH COOJIOACHMS TPaBUI
0€30MacHOCTH NIPU OOPAILEHUU C XUMUYECKUMHU BEIIECTBAMU B OBITY U PeaJIbHOM KU3HU;

5) TpynoBOro BoCnMTAHUSA:

UHTEPEC K MPAKTUYECKOMY HM3YyUEHHUIO MPOPEeccuil U Tpyaa pa3iudyHOro poja, YBaKEHUE K
TPYZy W pe3yJibTaTaM TPYJI0BOH AESTEIBHOCTH, B TOM YUCIJIE HA OCHOBE MPUMEHEHHUS NPEIMETHBIX
3HAaHUHU M0 XUMUU, OCO3HAHHBIN BBHIOOP MHIMBUAYAIBHON TPAEKTOPUHU MPOJOIHKEHUs 00pa30BaHuUs
C y4€TOM JUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHUMHH, OOLIECTBEHHBIX HMHTEPECOB U
NOTPEeOHOCTEH, YCIEUTHOW Mpo(ecCHOHaTbHON AESTENHHOCTH M PAa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTbH a/IalITUPOBATHCS B IPO(eccCHOHaIbHOU CpeE;

6) 3K0J10rM4eCKOro BOCIIUTAHMSI:

9KOJIOTHYECKHU 1I€JIECO00pa3HOE OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBaHHWS, MOHMMAHUE ILIEHHOCTH 3JI0pOBOrO0 M 0O€30MacHOro obpasza MKU3HU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHNUsI IPaBWJI O€30MacHOrO MOBEACHMS MIPU padOTEe C BEIIECTBAMH, a
TaKXe B CUTyalUsIX, YTPOKAIOIMINX 3J0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJydaeMble MPU W3YUYECHUU XUMHUH, JJI pEIIeHUs 3a1ad,
CBSI3AHHBIX C OKPYXaWIIEW NPUPOAHOU CpPEeAOM, ISl TOBBIIMIEHHUS YPOBHS 3KOJOTAYECKOU
KyJIbTYpPbl, OCO3HAHHS TJI00aTBHOTO XapaKTepa AKOJOTHUECKUX MpOoOJieM M IMyTeH MX PelIeHUs
MIOCPEJACTBOM METOJOB XHMHH, 3KOJOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B
MMO3HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAIIbHOM MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDBI



B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIIEISAIOT 3HAUYMMBIE i1 (POPMUPOBAHUS
MHUPOBO33pEHHS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, MPUHIIMI, TUNOTe3a, (akT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT M APYToe.), KOTOPhIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeIMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHMM M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOM Hay4yHOM KapTHHE MHUpA, U YHUBEpCalbHble y4yeOHblEe AEUCTBHUsS (TO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJIATUBHBIC), KOTOpPhIE 0O0ECTeUnBarOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOM 1€ TEIIbHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCcAJIbHbIE YUeOHbIE JeiiCTBUS
Ba3oBble JJornueckue 1eiicTBUA:

YMEHUSI UCIOJI30BATh MPUEMBI JJOTUYECKOTO MBIIIUICHHS MIPYU OCBOCHUM 3HAHUI: PACKPHIBATh
CMBICJT XUMUYECKHUX MOHITUH (BBIAEIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b
C APYTUMU TOHSATHSMM), UCIIOIB30BaTh MOHATHSA ISl OOBSICHEHHS OTIEIbHBIX (haKTOB M SBICHUH,
BBEIOMPATh OCHOBAHUS W KPHUTEPHH I KIACCHU(PUKAIIMA XUMHUYECKUX BEIICCTB W XUMHUYECKHUX
peakiui, yCTaHABIUBATh MPUYUHHO-CIICJACTBEHHBIE CBSI3M MEXIY OObEKTaMU M3Yy4YEHUs, CTPOUTH
JIOTUYECKUE pacCyKIeHus (MHIYyKTUBHBIC, JEAyKTUBHBIC, IO AaHAJOTWHU), JeJIaTb BBIBOJBI H
3aKJIIOUYECHUS;

YMEHUE MPUMEHATH B MpPOLIECCE MO3HAHUS NOHATHUS (IPEIMETHBIE M METaIlpEIMETHBIE),
CUMBOJIMUECKHE (3HAKOBBIC) MOJIEIH, HCIOJb3yeMble B XHWMHUH, NPEeoOpPa30BBIBATH IIUPOKO
NPUMEHSAEMbIE B XMMHH MOJICJIbHBIE TPEACTABICHUS — XMUMHYECKHWA 3HAK (CMMBOJI 3JIEMEHTA),
XxumMuueckass (¢GopMysna W yYpaBHEHHE XMMHUYECKOW pEakuuu — 0pU pElIeHUH Yy4deOHo-
IIO3HABATENBHBIX 33/1a4, C YYETOM 3TUX MOJEIBHBIX MPEICTABICHUHN BBISABIATh U XapaKTEPU30BATh
CYILIECTBEHHBIE MPU3HAKU M3y4YaeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKInH,
BBISBIISITE  OOINME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBSI3M M MPOTUBOPEYMS B
M3y4aeMbIX IPOLIECCAX U SABJICHUAX.

ba3oBble ucciiegoBare/bCKue J1eMCTBUA:

YMEHHUE UCIOJIb30BATh MTOCTABICHHBIE BONPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE
B Ka4eCTBE OCHOBBI ISl (DOPMHUPOBAHUS TUIIOTE3HI MO MPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

MpPUOOPETeHHE OMbITa IO IJIAHUPOBAHUIO, OPTaHU3alMd M TPOBEJICHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMIIOAATh 32 XOJOM IIPOliecca, CAMOCTOSITENIbHO MPOTHO3UPOBATH €T0
pe3ynbTar, (opMyIupoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM IPOBEAEHHOIO OIIbITA,
UCCJIEIOBAHUs, COCTABIIATh OTYET O MPOAETIAaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO PA3IUYHBIX BHUIIOB U
dopMm mpeacTaBiIeHHs, MOTYyYaeMyI0 U3 Pa3HbIX MCTOYHHKOB (HAY4YHO-TIOIMYJIApHAs JUTepaTypa
XUMHUYECKOTO COJIEpKaHUs, CIIPAaBOUHbIE TTOCOOus, pecypchl HTepHETa), KPUTUYECKHU OLICHUBATH
MPOTHUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHATh Pa3jINYHbIe METOJbl M 3aMpOChl MPU MOUCKE U 0TOOpe MHpOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMUMBIX ISl BHIMIOJIHEHUS YYEOHBIX M MO3HABATEIbHBIX 3a/1a4



ONpEeNeNEHHOTO THIA, MPUOOPETEHHE OmbITa B 00JACTH UCHOJIb30BaHHS WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAQJCHHUE KYJIbTYpPOW AKTUBHOTO MCIIOJIB30BAHUS PA3IAYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOATENIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpPMYy TPEICTaBICHUS
uHbOpMallMM M WUIIOCTPUPOBATH pELIAEMble 3a7aud HECIO0KHBIMU CXEMaMH, JuarpaMMaMu,
Opyrumu popMaMu rpa@uKky U uX KOMOWHALUSAMY;

YMEHHUE HCIOJIb30BaTh W aHAJIM3UPOBaTh B Ipollecce Y4eOHOW M HCCIIe0BATEIbCKOM
NESATENbHOCTH UH(MOPMALUIO O BIMSHUM MPOMBIIUIEHHOCTH, CEJIbCKOT0 XO35MCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPY>KArOUIEH TPUPOTHON CPEIbl.

KomMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE JeHCTBHSA:

YMEHHUS 33/1aBaTh BOIPOCHI (B X0Ji€ Juasiora u (Win) AUCKYCCUH) M0 CYIIECTBY 00CYXaaeMoil
TeMbI, GOPMYIUPOBATH CBOU MPEJIOKEHHUS OTHOCUTENLHO BBITIOTHEHHSI IPEITIOKEHHON 3a1auH;

YMEHHS TIPEJCTABJIATH TIOJYUYSHHBIE PE3yJIbTAaThl TIO3HABATEILHON JICATEIBHOCTH B YCTHBIX U
NUCHbMEHHBIX  TEKCTaX; JIejaTh IMPE3CHTAIMIO PE3yJIbTATOB  BBIMOJHECHUS  XHUMHUYECKOTO
JKCTIEpUMEHTa (J1Ta00paTOPHOTO OIBITA, JA0OPaTOPHOM pPabOTHl MO MCCICAOBAHUIO CBOWCTB
BEIIIECTB, Y4EOHOTO TIPOCKTA);

yMEHUSI y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOW IMO3HABaTEIbHOW U
UCCJIEIOBATEIbCKON JESITEIbHOCTH TpPH PEUICHUH BO3HUKAIOUIUMX MPOOJeM Ha OCHOBE Yuéra
oO0IMX MHTEPECOB M COTJIACOBaHUS TMO3WIMK (00CykIeHus, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbD», KOOPAWUHALUS COBMECTHBIX IEHUCTBUMW, OINPEIEICHUE KPUTEPUEB MO OLIEHKE KA4yeCTBA
BBITIOJTHEHHOM paboTHI U IpyTHE).

PeryasiTuBHbIe YHHMBepCaJbHbIE Y4eOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOSITEIbHO OIpPEACNATh e ACSATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJHMPOBATh M TPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JIESITEIBHOCTh, BBIOUpATh
Haubosee 3(PpPeKTuBHbIE CIOCOOBI pelIeHUs] YUeOHBIX U MMO3HABATENbHBIX 33]1a4, CAMOCTOSTEIBHO
COCTAaBJIATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIN alrOPUTM JIEUCTBUN NIPU BHINIOJHEHUN 3aJJaHUMN
C yd4€TOM TMOJy4YeHHUS HOBBIX 3HAHUW OO0 H3Y4YaeMBIX OOBEKTaX — BEIIECTBAX U PEAKLHUSAX,
OIICHMBATh COOTBETCTBHE IMOJIYUYEHHOTO pPE3yJibTaTa 3asBICHHOW II€JH, YMEHHUE HCIOIh30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IPeIJIaraeéMble B YCIOBUU 3a/JaHUM.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX PpE3yJbTATOB IO OCBOCHHUIO O0S3aTE€IBLHOTO  COJACpkKAHUS,
YCTAHOBJIEHHOTO JaHHOW (QeaepalbHOW paboueld mporpaMMOM, BBIACISIOT: OCBOCHHBIE



OoOy4aloIMMHCST HAy4yHblE€ 3HAHUS, YMEHUS U CHOCOOBl JEWCTBUM, crneuuduueckue as
NpeIMeTHON o0nacTh «XUMHUS», BHUABI JEITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAIH, TPEOOPa30BAHNUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUsX.

K xoniy oOydenuss B 8 Kiacce mpeAMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUI:

pacKkpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TOHATHUM: aToM, MOJIEKyJa, XUMUYECKUU
AJIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpPOJHAs U HEOJHOPOJAHAsA),
BAJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHas M MOJEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBasl JOJS XMMHUYECKOTO JJIEMEHTa B COCIWHEHUH, MOJSIPHBIH 00BEM,
OKCHJ, KUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPUIIATETLHOCTh, CTEIIEHb OKHUCICHUS, XUMHYECKas
peaknus, KilacCU(PHUKALMA PEeaKIHi: PeaKiuu COCAMHECHMS, PEaKIMU PAa3I0XKEHUs, peaKiuu
3aMeIleHUs, PeaKuu OOMeHa, SK30- U dHJOTEPMUUYECKUE PEAKIUH, TEIJIOBOU 3P(PEKT peakuuu,
SAJIpO aToma, 3JEKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTallb, PaJlyC aToMa, XMMHYECKas CBS3b,
NoJIApHAsT M HETMOJISIpHAss KOBAJIGHTHAs CBsA3b, MOHHAs CBsA3b, MOH, KAaTHOH, aHUOH, PacTBOp,
MaccoBasi J0J1s BenlecTBa (MPOIICHTHASI KOHIICHTPAIIUsI) B PAaCTBOPE;

WUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUI U MPUMEHSThH 3TU MOHATHUS
[P OMMCAHUU BEUIECTB U X MPEBPAILICHUN;

WCITOJTh30BaTh XUMHUUYECKYI0 CUMBOJIMKY JUIS COCTaBJeHUS (HOPMYJ BEIIECTB U ypaBHEHUU
XAMUYECKUX PEaKIU;

OTIpENIeNSITh BAJICHTHOCTh ATOMOB JJEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEMEHb
OKHUCJICHHSI DJIEMEHTOB B OMHAPHBIX COCAMHECHUSIX, MPUHAIJICKHOCTH BEIIECTB K OMpPEACIEHHOMY
KJIAcCy COEIMHEHUW 1o (¢(opMmyaaMm, BHJ XUMHYECKOW CBSI3M (KOBaJCHTHAasT W MOHHAas) B
HEOPraHMYECKUX COCAMHEHUSX;

packpbiBath cmbich Ilepuoguueckoro 3akona JI. WM. MennpeneeBa: IeMOHCTpUPOBATH
MMOHUMAaHWE TEPUONUECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT MX TOJIOKECHUS B
[Tepuonnueckoil cucteme, 3aKOHOB COXPAHEHUSI MAcChl BEILECTB, MMOCTOSIHCTBA COCTAaBa, aTOMHO -
MOJIEKYJIIPHOTO Y4Y€HUs, 3aKOHa ABOTaJipo;

OMKCHIBATh U XapaKTepU30BaTh TabmmnuHyto ¢popmy lleproguueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB: Pa3MuaTh MOHATUA «TJIaBHAs moArpymmna (A-rpymma)» u «nobdounas noarpymnmna (b-
rpymma)y», Majible U OOJIbIINE MEePUOJIbl, COOTHOCUTh 0003HAUEHUs, KOTOPble UMEIOTCS B TaOJIUIIE
«Ilepmomuueckast cucrema xumudyeckux odiementoB JI. UW. MenpeneeBa» ¢ YHCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij s/ipa, 00IIee YUCI0
AJIEKTPOHOB U PACHPE/ICIIEHUE UX IO AIEKTPOHHBIM CIIOSIM);

KJaccu(pUUUpOBaTh XMUMHUYECKUE DSJIEMEHTHI, HEOPraHMYECKHE BEIEeCTBA, XUMHUYECKHE
peakiuu (10 YUCIy U COCTaBY YYacTBYIOUIMX B PEAKIIMU BEUIECTB, MO TEILIOBOMY P DEKTY);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIME XUMHUECKHE CBOMCTBA BEUIECTB PA3IMUHbIX KIACCOB,
NOJITBEPXK/Aasi ONMCAHUE NMPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHHI COOTBETCTBYIOLIUMX XUMHUYECKHUX
peaKuunii;

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HMX Kady€CTBECHHOI'O CcocCTaBa,
BO3MOXHOCTHU NPOTCKAHUA XUMHWYCCKUX HpeBpaHleHI/If/i B PA3JIMYHBIX YCJIOBUAX,



BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO JJIEMEHTa 1Mo (opmysie COEAMHEHMs, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKkuu;

NPUMEHATh OCHOBHBIE OTIEPAllUd MBICIUTEILHON JCATEIBHOCTH — aHallu3 M CHHTES3,
CpaBHEHHE, 000O0IIEeHNE, CHCTeMAaTH3alfio, KIAcCU(UKAIMIO, BBIABICHHUE  MPUYUHHO--
CJICICTBEHHBIX CBSI3€H — JJIT M3yYCHHUSI CBOMCTB BEIIECTB U XUMHYECKUX PEaKIUi, €CTECTBEHHO-
HAay4YHBIC METOJBI IIO3HAHUS — HAOJIOJICHWE, W3MEPCHHE, MOJCIUPOBAHUE, DSKCIICPUMCHT
(peanbHbBIN U MBICIICHHBIN);

CleoBaTh  TMpaBWIaM  TOJB30BAHMS ~ XUMHUYECKOM  TMOCymoil u  J1abopaToOpHBIM
000pyZI0BaHHEM, a TAK)KE MpaBUIaM OOpaIeHHs ¢ BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUUSIMHU
[0 BBIMOJHEHUIO JITAOOPATOPHBIX XHWMUYECKUX OMNBITOB 10 TMOJYYEHUI0O M COOMpPAHHIO
ra3o00pa3HbIX BELIECTB (BOAOPOJAa U KUCIOPOJA), IPUTOTOBJIECHUIO PACTBOPOB C OMNPEACIEHHON
MacCoBOM JIOJIEd PpAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATb W NPOBOJAUTH XUMHUYECKHE
SKCHEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILIEIOYEH M KHUCIOT C IMOMOIIBIO HHIMKATOPOB
(;makmyc, ¢peHondTanenH, METUIOPAHK U JPYTHE).

K xoniy oOydenuss B9 Kkiacce npeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX MOHATHH: XUMHUYECKHUH OJJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTWUOH, AaHHUOH, IIPOCTOE BELIECTBO, CJOKHOE BEIECTBO, BAaJEHTHOCTD,
3JIEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCICHHS, XUMHYECKas peaklus, XUMHUYECKas CBS3b,
TErIoBOM A(PPeKT peakuuu, MOJab, MOJSPHBIH 00BEM, PacTBOpP, IICKTPOIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMALMSA, PEaKIMU MOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOoe
paBHOBecHue, o0paTUMble U HEOOpAaTUMBIE PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCJIUTENb, BOCCTAHOBUTEb, OKHMCIEHHE M BOCCTAHOBJIEHHE, aJUIOTPOIHUsA, aM(OTEPHOCTH,
XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHASI, METAJIIMYECKas ), KpUCTAITIMYECKasl peIIETKa, KOppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON peaKuu, MpeaeabHo Jonyctumas konuentpanus [1IK
BEILECTBA,;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHI U IPUMEHSTH 3TH MOHATHUS
IIPU ONKMCAHUU BELIECTB U UX MIPEBPAILECHU;

WCITOJIh30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIUII COCTaBJeHUs (HOPMYJ BEIIECTB U ypaBHEHUU
XAMUYECKUX PEAKIUM;

OIPENEIATh BAJCHTHOCTb U CTENEHb OKUCIEHUS XMMHUYECKHUX JJIEMEHTOB B COCIMHEHUAX
Pa3JIMYHOIO COCTaBa, INPHUHAMIECKHOCTb BEUICCTB K ONPEAEIEHHOMY KIACCY COECIMHEHUHN I10
dbopMyiaM, BUJI XUMHUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUIMUECKasl) B HEOPraHUYECKUX
COEUHEHMAX, 3apsii MOHAa IO XUMHUYECKOH (hopMyle, XapakTep Cpelbl B BOJHBIX PACTBOPAX
HEOPraHUYECKUX COCIUHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA,

packpbiBaTh cMbIch [lepuonnueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATH €T0
NOHMMaHUE: OIMKCHIBATh M XapakTepus3oBarh TabmuuHyto Qopmy Ileproauueckoit cucTembl
XUMHYECKUX DJIEMEHTOB: pa3jMuaTh MOHSATHS «TJaBHas moArpymnmna (A-Tpymnmna)y U «rnoOouHas
noarpymnmna (b-rpynma)», Manbsie ¥ OoJNbIIME MEPUOABI, COOTHOCHUTH OOO3HAYEHHS, KOTOpbIE
UMEIOTCA B TIEPUOAMYECKON TaONHIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 001ee YUCII0 3JIEKTPOHOB U paclpeeieHne UX 1o



SJICKTPOHHBIM CJ'IOSIM), OOBSICHSTH O6HII/I€ 3dKOHOMCPHOCTHU B USMCHCHUU CBOMCTB 3JIEMEHTOB U UX
COCI[I/IHeHI/Iﬁ B IIpeaciaax MaJlbIX MEPUOAOB U I'NTaBHBIX ITOATPYIIII C y‘-IéTOM CTPOCHHA UX aTOMOB;

KJacCU(UUUPOBaTh XUMHUYECKHE DJIEMEHTBI, HEOPraHMYEeCKUE BEIIeCTBA, XUMHUYECKUE
peakiuu (MO YMCIy U COCTaBy Y4YacTBYIOIIMX B PEaKLMU BEIECTB, MO TEIUIOBOMY 3(dexTy, mo
U3MEHEHHIO CTENIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) O0IIME U CHELU(PUIECKUE XUMUYECKUE CBOWCTBA MPOCTHIX U
CJIOHBIX BEIIECTB, MOJATBEPXKAAsi ONMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUMN
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

COCTABIIATh YPABHEHUS DIIEKTPOJUTUUYECCKOW JIUCCOUMANMUA KHUCIOT, IIEJIOYEH U COJIEH,
MOJIHBIE W COKpalIEHHBIE YPAaBHEHHUS pPEaKUUd HMOHHOTO OOMEHa, YpaBHEHUS pEakIHid,
MOATBEPIKIAIOMINUX CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEK/1y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYUIHOCTb  OKHCJIHMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKUUN  MOCPEACTBOM
COCTAaBJICHHUS 3JIEKTPOHHOTO OallaHca ATUX PeaKLnii;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHUCUMOCTH OT HX CTPOCHHSA, BO3MOKHOCTH
MMPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCJIOBHUAX]

BBIYUCIISITE OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJII0
XUMHYECKOTO 3JIeMEHTa 1Mo (opMylie COEIMHEHHs, MAacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEAKLINH;

coOIII01aTh TpaBUIa MOJIb30BAHUS XMMHUECKOH MOCY 101 1 1abopaTOPHBIM 000pyIOBaHUEM,
a TakKe IMpaBuia oOpalleHHs C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB IO TOJIYYEHUI0O M COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa U YTJIeKUCIIOoro rasa);

MPOBOJUTh PEAKIUU, TMOATBEPKIAIONINE KAYECTBEHHBIM COCTAaB pPAa3JIMYHBIX BEHIECTB:
pacno3HaBaTh OMNBITHBIM IMYyTEM XJIOPHI-, OpoMuUA-, MOAUA-, KapOoHat-, docdar-, cuiamkar-,
cylb(art-, THAPOKCU/I-UOHBI, KATHOHBI aMMOHUSI U MOHBI M3yUYEHHBIX METAJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpPaxX HEOPTraHMUECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEPAMU MBICIUTEIBHON JEATEIbHOCTH — aHallu3 W CHUHTE3,
cpaBHeHHE, 0000IleHHe, CUCTEMATU3allNI0, BBIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — IS
U3YUYEHHUs CBOMCTB BEILIECTB U XMMUYECKUX PEAKIUI, ECTECTBEHHO-HAYYHbIE METO/bI [TO3HAHUS —
HaOIII0IeHNe, U3MEpPEHNE, MOJICTTUPOBAHNE, IKCIIEPUMEHT (PEaIbHBIN U MBICTICHHBIN).






TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

No HanmeHoBaHMe pa3nenoB N TeM NpPorpaMmmbl Konn4ecTBo 4acos DNEeKTPOHHbIEe (LK poBbIE)

n/n Bcer | KoHTposbHble |[pakTuyeckme | 0bpasoBaTenbHbie pecypchbl

0 paboThl paboThl

Paszpen 1. NepBoHavYaJsibHble XUMUYECKUE NOHATUSA

1.1 XumMuna — Ba>kHas o06/1acTb €eCTeCTBO3HAHUA U 5 2 [[BubnmnoTteka LOK
NPaKTUYECKON OesaTesIbHOCTUN YesloBeKa https://m.edsoo.ru/7f4183

/cl]

1.2 BewecTBa n XMMNU4eCckme peakuunm 15 1 [[Bubnnoteka LIOK
https://m.edsoo.ru/7f4183
7c]]

Ho6aBnTb CTPOKY

NToro no paspeny 20

Paszpen 2. BaxHeAWwne npeacrtaBuTesiu HeOpraHu4Yeckux BeLlecTB

2.1 |Bo3gyx. Kucnopog. NoHatmne ob okcnaax 6 [[Bubnnoteka LIOK
https://m.edsoo.ru/7f4183
/cl]

2.2 |Bogopon.lloHATHE 0 KUCSI0Tax 1 CoNsax 8 1 [[BubnnoTteka LOK
https://m.edsoo.ru/7f4183
/cl]

2.3 |Bopa. PacTtBopbl. [ToHATME 06 0OCHOBaHUAX 5 1 1 [[Bunbnnoteka LIOK
https://m.edsoo.ru/7f4183
7c]]

2.4 |OCHOBHbIe KJ1laCCbl HEOPraHN4YeCKUX coeaAnHEHNI 11 1 1 [[BubnmnoTteka LOK
https://m.edsoo.ru/7f4183
/cl]

NobaBuTb CTPOKY

WToro no paspeny 30

Paspen 3. Nepunoanyeckum 3akoH u Nepuoaunuyeckasn

cucTteMa xuMmunyeckux anemeHtoB 1. . MeHpeneesBa.
CtpoeHue aToMOB. XuMMniyeckana cBizb. OKUC/IMTENIbHO-BOCCTAHOBUTEJIbHbIE pPeaKLum

3.1 NMepuogn4ecknn 3akKoH u lNepunogn4eckasa cncTtemMa
XmMmmyeckmx snemeHTtoB 1. . MeHpeneesa.

7

[[Bubnnoteka LIOK
https://m.edsoo.ru/7f4183



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

Ne HavmMeHOBaHMe pa3fenos U TeM NporpaMmmel

KonnyecTtBo 4Yacos

DNEeKTPOHHbIe (LK poBbIE)

n/n Bcer| KoHTposnbHble |MpakTudeckue | 0OpasoBaTesibHble pecypchl
o] paboThl paboThl
CTpoeHune aTomMa /cl]
3.2 XuMunyeckasa cBsa3b. OKUCAnNTENbHO- 8 1 [[Bubnnorteka LLOK
BOCCTAHOBUTEJIbHbIE peakunm https://m.edsoo.ru/7f4183
/c]]
NobaBuTb CTPOKY
NToro no paspgeny 15 [[BubnnoTteka LOK
https://m.edsoo0.ru/7f4183
7cl]]
NobaBuTb MOoayb
HobaBuTb pasgen
Pe3epBHOe Bpems 3 BBEAMTE BeeanTe  ([[BubnnoTeka LIOK
3Ha4eHwne 3Ha4eHne  |https://m.edsoo.ru/7f4183
7c]]
OBLWEE KOJTMYECTBO YACOB MO MNMPOrPAMME 68 4 5



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

9 KVIACC

Ne HanmeHoBaHMe pa3fesioB N TeEM NporpaMmmbl Konn4yecTBo 4acoB DNeKTPOoHHbIe (LngpoBbIe)
n/n Bcer | KoHTponbHble | MpakTudeckme | 006pasoBaTesibHblE pecypchl
o paboThl paboThl
Paspen 1. BewecTBo U XMmMUieckKue peakuumm
1.1 [MoBTOpeHne n yrnybneHmne 3HaHUM OCHOBHbIX 5 1 [[Bubnmnoteka LLOK
pa3aesioB Kypca 8 ksacca https://m.edsoo.ru/7f41a63
61]
1.2 |OCHOBHblE 3aKOHOMEPHOCTU XUMUYECKNX PeaKLnn 4 [[BubnnoTteka LLOK
https://m.edsoo.ru/7f41a63
6]]
1.3 DnekTposimTnyeckasa auccounaums. Xmmmnyeckme 8 1 1 [[BubnnoTteka LLIOK
peakumm B pacTBopax https://m.edsoo.ru/7f41a63
6]]
Ho6aBnTb CTPOKY
WToro no paspeny 17
Paspen 2. HeMmeTannbl U UX coegUHEHUs
2.1 Obwaqa xapaKTepUCTUKa XUMNYECKUX D1IEMEHTOB 4 1 [[Bubnnoteka LIOK
VIIA-rpynnol. [anoreHsl https://m.edsoo.ru/7f41a63
61]
2.2 |06wan xapakKTepuUCcTUKa XMMN4eCKNX 3J1IEMEHTOB 6 [[BubnnoTteka LLOK
VIA-rpynnoel. Cepa n eé coeanHeHuns https://m.edsoo.ru/7f41a63
61]]
2.3 |Obwaqa xapaKTepucTUKa XMMNYeCKNUX 31eMEHTOB 7 1 [[Bubnnoteka LLIOK
VA-rpynnbl. A30T, pochop 1 Ux coegnHeHuns https://m.edsoo.ru/7f41a63
61]
2.4 |06wan xapakKTepUCTUKA XUMMUYECKMNX IJIEMEHTOB 8 1 2 [[BubnnoTteka LLOK
IVA-rpynnol. Yrnepon v KpeMHUN N UX coeaNHEeHNs https://m.edsoo.ru/7f41a63
6]]
HNobaBnTb CTPOKY
NToro no paspgeny 25

Paspen 3. MeTtannbl U UX coeanHEeHuUN



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

No

HanmMeHOBaHMe pa3fenos U TeM NporpaMmmel

KonnyecTBo Yacos

INeKTPOHHbIe (UndpoBbIe)

n/n Bcer | KoHTponbHble | MpakTudeckmne | 06pasoBaTesibHble pecypchbl
0 paboThl paboThl

3.1 |O6bwme cBONCTBaA MeTaJ1JlIoB 4 [[BubnnoTteka LOK
https://m.edsoo.ru/7f41a63
6]]

3.2 BaxHeunwmne MmeTtalsibl 1 X coegnHeHuns 16 1 2 [[BubnnoTteka LOK
https://m.edsoo.ru/7f41a63
6]]

NobaBuTb CTPOKY

NToro no paspgeny 20

Paszpen 4. XuMua nm oKpyXxatouiaa cpepa

4.1 |BewecTBa N MaTepuasbl B XXN3HN 4Yesl0BEKA 3 [[BubnnoTteka LIOK
https://m.edsoo.ru/7f41a63
6]]

Ho6aBnTb CTPOKY

NToro no pasgeny 3

HobaBuTb Moay b

HobaBuTb pasgen

Pe3epBHOEe BpeMs 3 [[Bubnmoteka LLOK
https://m.edsoo.ru/7f41a63
6]]

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME 68 4 7



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

8 KJIACC
No Tema ypoka KonnyecTBo 4Yacos HaTa INEeKTPOHHbIE LnpoBble
n/n Bcer| KOHTpObHbI | [IpakTuyecku | U3yHeHn obpa3oBaTeJibHble
0 e paboThl e paboThl A pecypcChbl
1 MpegMeT XMUKN. Posib XMUKN B XKXU3HU 1 [[BubnnoTteka LOK
yesioBeka. Tesa n BewecTBa https://m.edsoo.ru/ff0d2
10c]]

2 [[MoHATWe 0 MeToaaxX NO3HAHUA B XUMUN 1 [[Bubnmnorteka LIOK
https://m.edsoo.ru/ff0d2
27e]]

3 |MpakTnyeckas pabota Ne 1 «lMpaBuna paboTsl 1 [[BubnnoTteka LLOK

B nabopatopun n npmnémsl obpalieHns ¢ https://m.edsoo.ru/ff0d2
nabopaTtopHbiM 060pyanoBaHNEM» 3dc]]

4 YucTble BewecTBa 1 cmecn. Cnocobsl 1 [[BubnnoTteka LOK

pa3aeneHnsa cMmecemn https://m.edsoo.ru/ff0d2
6call

5 |MpakTnyeckas pabota Ne 2 «PazpgeneHune 1 [[Bubnunoteka LOK

cMecen (Ha npMepe 04NCTKU NOBapPEHHOWN https://m.edsoo.ru/ff0d2
conm)» 8c8]1]

6 |ATOMbI N MOJIEKYJIbI 1 [[BubnnoTteka LOK
https://m.edsoo.ru/ff0d2
a6c¢]]

7 [ XnMmnyeckune anemMeHTbl. 3HaKn (CMMBOJIbI) 1 [[BubnnoTteka LIOK

XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2
be8]]

8 |[MpocCTble N CNOXKHblE BeWeCcTBa 1 [[Bubnnoteka LIOK
https://m.edsoo.ru/ff0d2
a6c]]

9 |ATOMHO-MOJIEKYJIAPHOE Y4YeHune 1 [[BubnnoTteka LLOK
https://m.edsoo.ru/ff0d2
d50]]

10 (3aKOH MOCTOSAHCTBaA COCTAaBa BeLLecTs. 1 [[BubnnoTteka LIOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

No Tema ypoka KonnyecTBo 4Yacos HaTa INEeKTPOHHbIE LN poBble
n/n Bcer| KOHTpoObHbI | [IpakTuyeckn | U3yHeHn obpa3oBaTeJibHble
0 e paboThl e paboThl A pecypcChbl
Xnmunyeckas popmyna. BasieHTHOCTb aTOMOB https://m.edsoo.ru/ff0d2
XUMUYECKUX DJIEMEHTOB eae]]

11 |OTHOCUTENbHAA aTOMHasa Macca. 1 [[Bubnnoteka LIOK
OTHOCUTENbHasa MoJIeKyNsapHasa Macca https://m.edsoo.ru/ff0d3

23c]]

12 |MaccoBasa 0oNnsg XMMMYECKOro 3JieMeHTa B 1 [[BubnnoTteka LOK
coeanHeHuu https://m.edsoo.ru/ff0d3

50c]]

13 [KonuyecTso BewecTBa. Monb. MonapHas 1 [[Bubnnoteka LLIOK
Macca https://m.edsoo.ru/ff0d5

230]]

14 | ®dusnyeckne n xmmMmnyeckmne aBaeHus. 1 [[Bubnmnorteka LIOK

XnMmunyeckas peakuus https://m.edsoo.ru/ff0d3
/fa]l

15 [[Mpn3Hakny n ycnoBus nNpoTekaHnsa xmmmnyeckmx | 1 [[Bubnunoteka LOK
peakumnm https://m.edsoo.ru/ff0d3

al6]]

16 (3akKoH coxpaHeHNsa MacChbl BELLECTB. 1 [[Bubnunoteka LLOK
XnMmmnyeckme ypaBHeHuUs https://m.edsoo.ru/ff0d3

b88]]

17 |BblymncneHunsa KosmyecTtBa, Macchl BewectBano | 1 [[Bubnnoteka LOK
YPaBHEHUAM XUMNYECKNX peaKLnn https://m.edsoo.ru/ff0d5

708]]

18 [Knaccuukaumsa XxmmMmmnyecknx peakumnmn 1 [[Bubnnoteka LIOK
(coegnHeHuns, pasnoXXeHus, 3aMeLlleHns, https://m.edsoo.ru/ff0d3
obmeHa) f341]]

19 M. B. JIOMOHOCOB — Y4€HbIN-3HUUKNOMEOUCT. 1 [[BubnnoTteka LOK

ObobLweHne n cucteMmaTnlauna 3HaHUN

https://m.edsoo.ru/ff0d4

0c4]]



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

No Tema ypoka KonnyecTBo 4Yacos HaTa INEeKTPOHHbIE LN poBble

n/n Bcer| KOHTpoObHbI | [IpakTuyeckn | U3yHeHn obpa3oBaTeJibHble

0 e paboThl e paboThl A pecypcChbl

20 |KoHTponbHasa paboTa Nel no Teme «BewecTBa 1 1 [[BubnnoTteka LOK

N XMMNYECKNE peakLmnmn» https://m.edsoo.ru/ff0d4
290]]

21 |Bo3gyx — cMmecb rasos. CocTaB Bo3ayxa. 1 [[Bubnnoteka LUOK
Kucnopon — 371leMeHT 1 NpoCcToe BeLecTBO. https://m.edsoo.ru/ff0d4
O30H 48e]]

22 |®unsnyeckme n XxmMmmyeckme cBoOMCTBa 1 [[BubnnoTteka LIOK
Kucsopoaa (peakunm oKUCSIEHUS, ropeHune). https://m.edsoo.ru/ff0d4
MoHATMe 06 okcuaax 614]]

23 |Cnocobbl Mosy4YeHns Kncnopoaa B 1 [[Bubnnoteka LLOK
nabopaTtopun U NPOMbILLIJIEHHOCTW. https://m.edsoo.ru/ff0d4
MpuMeHeHne Kucnopoaa 97a]]

24 |TennoBow 3(PpPEKT XMMNYECKON peaKkLmn, 1 [[Bubnnoteka LIOK
MOHATUE O TEPMOXNMNYECKOM YPaBHEHUMN, https://m.edsoo.ru/ff0d4
9K30- N SHOOTEPMUMNYECKUX peaKLmMax 79011

25 Tonnmeo (He(Tb, Yrosb N MeTaH). 1 [[BubnnoTteka LOK
3arpsisHeHne Bo3ayxa, cnocobbl ero https://m.edsoo.ru/ff0d4
npenoTepalieHns cdal]

26 |MpakTnyeckas pabota Ne 3 no Teme 1 1 [[Bubnunoteka LOK
«[Mony4vyeHne n cobupaHmne Kucnopoaa, https://m.edsoo.ru/ff0d4
N3y4yeHne ero CBOMCTB» ae?]]

27 |Booopod — 3N1€MEHT M NPOCTOEe BELLECTBO. 1 [[Bubnunoteka LLOK
HaxoxxneHwue B npupoae https://m.edsoo.ru/ff0d4

dd0]]

28 |[dusnyeckne n xmmMmmyeckme cBonCTBa 1 [[Bubnmnoteka LIOK
Bogopoaa. NpuMmeHeHne Bogopoaa https://m.edsoo.ru/ff0d4

ddO]]

29 |[ToHATME 0 KNUC/0TaxX 1 Conax 1 [[BubnnoTteka LIOK

https://m.edsoo.ru/ff0d5

0d21]]



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

No Tema ypoka KonnyecTBo 4Yacos HaTa INEeKTPOHHbIE LN poBble

n/n Bcer| KOHTpoObHbI | [IpakTuyeckn | U3yHeHn obpa3oBaTeJibHble

0 e paboThl e paboThl A pecypcChbl

30 |[Cnocobbl nony4yeHus sogopoaa B nabopatopum| 1 [[BubnnoTteka LOK
https://m.edsoo.ru/ff0d4
ddO]]

31 |MpakTnyeckas pabota Ne 4 no Teme 1 1 [[Bubnunoteka LOK
«Mony4vyeHne n cobupaHmne Boaopoaa, NyyeHume https://m.edsoo.ru/ff0d4
ero CBOMCTB» f42]]

32 |MonsapHbIN 06BEM ra3oB. 3aKOH ABoraapo 1 [[BubnnoTteka LIOK
https://m.edsoo.ru/ff0d5
42¢e]]

33 [BblyncneHmsa obbéma, KosIm4ecTBa BeLLeCcTBa 1 [[BubnnoTteka LOK
ra3sa no ero N3BeCTHOMY KOJINYeCTBY BellecTBa https://m.edsoo.ru/ff0d5
NN o6 LEMY 5a0]]

34 Bbl4ucneHmns o6bEMoB ra3zos No ypaBHEHMUIO 1 [[BubnnoTteka LLOK
peakumm Ha OCHOBE 3aKOHa 0OBbEMHbIX https://m.edsoo.ru/ff0d5
OTHOLLUEHWN ra3os 708]1]

35 |®usnyeckme n XxmuMm4yeckme CBOMCTBa BOAObl 1 [[BubnnoTteka LOK
https://m.edsoo.ru/ff0d5
87all

36 |CocTaB ocHOBaHU. NMoHATNE 006 MHAONKaTOpPaXx 1 [[BubnnoTteka LIOK
https://m.edsoo.ru/ff0d5
9e2]]

37 |Bopa Kak pacTBopuTenb. HacblWeHHbIE U 1 [[Bubnnoteka LIOK
HeHacblWeHHbIe pacTBopbl. MaccoBas Oons https://m.edsoo.ru/ff0d5
BellecTBa B pacTBope b40]]

38 [MpakTunyeckas pabota Ne 5 no Teme 1 1 [[BubnnoTteka LLOK
«[MpuroToBaeHNe pPacTBOPOB C onpenesiEHHON https://m.edsoo.ru/ff0d5
MaCCOBOW [0JIe PACTBOPEHHOIO BellecTBa» ebal]

39 |KoHTposibHasa paboTa Ne2 no Teme «Kucnopogn. | 1 1 [[BubnnoTteka LLOK

Bopopon. Bopna»

https://m.edsoo.ru/ff0d6

342]]



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

No Tema ypoka KonnyecTBo 4Yacos HaTa INEeKTPOHHbIE LN poBble

n/n Bcer| KOHTpoObHbI | [IpakTuyeckn | U3yHeHn obpa3oBaTeJibHble

0 e paboThl e paboThl A pecypcChbl

40 |OKkcnpbl: cocTas, KJaccugukaums, 1 [[BubnmnoTteka LLIOK
HOMeHKNaTypa https://m.edsoo.ru/ff0d6

64e]]

41 Mony4yeHme n xmmMmn4eckmne CBOMCTBa 1 [[BubnnoTteka LLOK
KWCNOTHbIX, OCHOBHbIX N aM(OTEPHbIX OKCNL0B https://m.edsoo.ru/ff0d6

64e]]

42 |OcHOBaHMA: COCTaB, KNaccudhukaums, 1 [[Bubnunoteka LOK
HOMEeHKNaTypa https://m.edsoo.ru/ff0d6

/cal]

43 Mony4eHne n xmMmn4yeckne CBONCTBA 1 [[Bubnnoteka LLOK

OCHOBaHWUWN https://m.edsoo.ru/ff0d6
/call

44 |KncnoTbl: COCTaB, Kiaccndukaums, 1 [[Bubnnoteka LIOK
HOMeHKJaTypa https://m.edsoo.ru/ffOdf

ee?]]

45 Mony4eHne n XxmMmmnyeckme CBOMCTBA KNUCIOT 1 [[BubnnoTteka LOK
https://m.edsoo.ru/ffodf
ee?]]

46 |[Conn (cpenHwne): HOMeHKNaTypa, Cnocobbl 1 [[Bubnunoteka LOK

MOJIy4YEeHUs, XMMN4YeCcKkmne CBOMCTBA https://m.edsoo.ru/00ad
9474]]

47 MpakTndeckaa pabota Ne 6. PelneHne 1 1 [[Bubnunoteka LLOK
3KCNepuMeHTasbHbIX 3ada4 No TeMe https://m.edsoo.ru/00ad
«OCHOBHbIE KJ1laCCbl HEOPraHU4YeCKnX 9b7c]]
coeMHEeHNN»

48 [feHeTmn4Yeckas CBSA3b MeXAay KJaccamu 1 [[Bubnnoteka LIOK
HeopraHU4YeCcKnx coeanHeHunn https://m.edsoo.ru/00ad

9a50]]

49 |060b6LeHne n cnctemaTmsaums 3HaHUN 1 [[Bubnmnoteka LIOK

https://m.edsoo.ru/00ad



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

No Tema ypoka KonnyecTBo 4Yacos HaTa INEeKTPOHHbIE LN poBble

n/n Bcer| KOHTpoObHbI | [IpakTuyeckn | U3yHeHn obpa3oBaTeJibHble

0 e paboThl e paboThl A pecypcChbl
9cb2]]

50 [KoHTponbHasg paboTa Ne3 no Teme "OCHOBHble | 1 1 [[Bubnmnoteka LLOK
KJ1aCCbl HEOPraHU4YeckKnx coeanHeHnn" https://m.edsoo.ru/00ad

9elall

51 |MepBble MONbITKU KNaccupukaymum xmmmyecknx| 1 [[Bubnnoteka LIOK
3/1eMeHTOB. [ToHATMe o0 rpynnax CXo4HbIX https://m.edsoo.ru/00ad
3/IEMEHTOB 9ffal]

52 |Nepuogn4ecknn 3akKoH u MNepuognyeckas 1 [[BubnnoTteka LOK
cucTemMa xmMmmyeckmx anemeHTtos [1. . https://m.edsoo.ru/00ad
MeHaoeneeBa a52cl]]

53 (Mepuogbl, rpynnel, NOArpynnbl 1 [[Bubnunoteka LOK
https://m.edsoo.ru/00ad
a52c]]

54 |CtpoeHue atoMoB. CocTaB aTOMHbIX sgep. 1 [[Bubnnoteka LIOK

N3oTon https://m.edsoo.ru/00ad
a342]]

55 |CTpoeHune aNeKTPOoHHbLIX 060104€K aTOMOB 1 [[BubnnoTteka LLOK
anemMeHTOB lNepnoanyeckon cmctemol . U. https://m.edsoo.ru/00ad
MeHpOeneeBa abbcl]]

56 |[XapaKTepucTuka XMMNYECKOro 3JieMeHTa no 1 [[BubnnoTteka LIOK
ero noJsioXxxeHuto B lNepuognyeckom cucteme [. https://m.edsoo.ru/00ad
N. MeHpeneesa a824]]

57 |3Ha4eHue lMNMeproonyeckoro 3akoHa gn4 1 [[BubnnoTteka LOK
pa3BUTUA HAaYKU 1 NnpakTukun. . N. MeHgenees https://m.edsoo.ru/00ad
— YYE€HbIW, Mejgaror n rpa>kgaHuH a96e]]

58 |9neKTpooTpuuaTesIbHOCTb aTOMOB 1 [[Bubnunoteka LOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00ad

aab8]]

59 |MloHHaa xMMmn4yeckas CBs3b 1 [[BubnnoTteka LOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2

No
n/n

Tema ypoka

KonnyecTBo 4Yacos

Bcer

KOHTPOJIbHbI
e paboTb

lMpakTn4yeckun
e paboThl

HaTa
N3yyeHun
S

DNeKTPOHHbIE LN poBbLIE
obpa3oBaTenbHbIe

pecypchl

https://m.edsoo.ru/00ad

ac34]]

60

KoBaneHTHasa noJidpHad XMMnyecCckKasa CBA3b

[[Bubnnoteka LIOK
https://m.edsoo.ru/00ad

aab8]]

61

KoBasieHTHaa HenongapHasa xuMm4yeckasa CBA3b

[[BubnnoTteka LOK
https://m.edsoo.ru/00ad

aab9l]

62

CTeneHb okKucneHunda

[[Bubnnoteka LLIOK
https://m.edsoo.ru/00ad

ae28]]

63

OKNCNNTENbHO-BOCCTAHOBUTESIbHbIE peakunmn

[[BubnnoTteka LOK
https://m.edsoo.ru/00ad

b076]]

64

OKncnnuTenn n BOCCTaHOBUTENN

[[BubnnoTteka LIOK
https://m.edsoo.ru/00ad

b076]]

65

KoHTponbHasa paboTta Ne4 no teme «CTpoeHune
aToMa. XuMun4yeckas CBA3b»

[[Bubnnoteka LIOK
https://m.edsoo.ru/00ad

b4861]

66

Pe3epBHbIN ypok. O6obuwieHne n
CUcTeMaTU3aunsa 3HAHNN

[[Bubnnoteka LOK
https://m.edsoo.ru/00ad

b33c]]

67

Pe3epBHbIN Ypok. ObobuieHne v
cucrtemMaTmlaumsa 3HAHUN

[[Bubnnoteka LIOK
https://m.edsoo.ru/00ad

9cb?]]

68

Pe3epBHbIN ypok. O6obuieHne n
cucreMaTmsaums 3HaHun

[[BubnnoTteka LOK
https://m.edsoo.ru/ff0d6

1c6]]

NobaBuTb CTPOKY



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

No Tema ypoka KonnyecTBo 4Yacos HaTa INEeKTPOHHbIE LN poBble
n/n Bcer| KOHTpoObHbI | [IpakTuyeckn | U3yHeHn obpa3oBaTeJibHble

0 e paboThl e paboThl A pecypcChbl
OBLLUEE KOJIMHECTBO YACOB 110 NMPOIrPAMME 68 4 4




9 KVIACC

Ne Tema ypoka KonunyecTBo 4acoB HaTta DNEeKTPOHHbIE LNGPOBbIE
n/n Bcer | KoHTponbHbI [[pakTnyecku| M3yHeHn | obpasoBaTesibHble pecypchbl
o] e paboTbl e paboTbl A

1 |Mepuoanyecknn 3akoH. Nepuoanydeckasa cnctema | 1 [[BubnmnoTteka LLIOK
XuMnyeckmx anemeHTtoB 1. 1. MeHpeneeBa https://m.edsoo.ru/00ad

b59e]]

2 |3aKOHOMEPHOCTU B U3BMEHEHNWN CBOWCTB 1 [[Bubnunoteka LOK
XUMNYECKUX IJIEMEHTOB MepPBbIX TPEX NEPMNOLOB https://m.edsoo.ru/00ad

b6b6]]

3 [[Knaccudukauma n HoMmeHknaTypa 1 [[BubnnoTteka LIOK
HeopraHU4YecKmnx BeLlecTB https://m.edsoo.ru/00ad

b7e2]]

4  Buabl XMMNYECKOW CBA3UN U TUMDbI 1 [[BubnnoTteka LOK
KPUCTaNINY4ECKMNX pPeLLEToK https://m.edsoo.ru/00ad

bac6]]

5 |KoHTponbHaga paboTta Nel no Teme «lMoBTOpEHUE 1 [[1]

n yrnybneHme 3HaHUM OCHOBHbIX pa3nesioB Kypca
8 Knacca»

6  |Knaccuunkaumsa XmMmn4eckmnx peakumn rno 1 [[BubnnoTteka LOK
pPa3/INYHbIM MPU3HaKaM https://m.edsoo.ru/00ad

bcb0]]

7 [[loHATME O CKOPOCTU XUMUYECKON peaKkuunu. 1 [[Bubnunoteka LOK
[MOHATME O TOMOreHHbIX U reTeporeHHbIX https://m.edsoo.ru/00ad
peakumnax be9a]l

8 [MoHATMEe 0 XMMNU4YeCKOM paBHOBeCUN. DaKTopHLI, 1 [[BubnnoTteka LOK
BIMSAIOLMNE HA CKOPOCTb XMMNYECKOW peakunnm u https://m.edsoo.ru/00ad
MOJZIOXKEHNE XMMNYECKOro paBHOBECUSA c28c]]

9 |OKMCANTEeNbHO-BOCCTAaHOBUTEIbHbIE peakLunm 1 [[BubnnoTteka LLOK
https://m.edsoo.ru/00ad
cadel]]

10 [Teopusa anekKTpoAUTMYECKOW Anuccoumaumnn. 1 [[BubnnoTteka LIOK

CunbHble 1 cnabble 31eKTPOINTbI

https://m.edsoo.ru/00ad



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

Ne TeMa ypoka Konn4yecTtBo 4YacoB HdaTa DNeKTPOHHbIE LN POBbLIE
n/n Bcer|KoHTponbHbl |MpakTuyieckm | M3y4eHr | obpasoBaTesibHble pecypchbl
o} e paboTbl e paboTbl s
cd68]]

11 |NoHHbIe ypaBHEHNS peaKkLuuin 1 [[Bubnnoteka LIOK
https://m.edsoo.ru/00ad
d448]]

12 XuMmmnyeckme cBomcTBa KUCAOT M OCHOBAHWUNM B 1 [[BubnnoTteka LOK
cBeTe npencTaBieHNn 06 3N1eKTPOINTNYECKON https://m.edsoo.ru/00ad
anccoumnaunu d5d8]]

13 [ XumMmnyeckmne cBOMCTBa COJIEN B CBETE 1 [[Bubnnoteka LLIOK
npeacTtaBaeHnn 06 3N1eKTPOINTUYECKON https://m.edsoo.ru/00ad
anccoumaunn d8b2]]

14 MoHaTre o rmgponnse conen 1 [[BubnnoTteka LOK
https://m.edsoo.ru/00ad
d9d4]]

15 |0606LweHne n cnctemaTmsayms 3HaHUN 1 [[Bubnmnorteka LIOK
https://m.edsoo.ru/00ad
dd12]]

16 NMpakTnydeckasa pabota Ne 1. «PelueHune 1 1 [[Bubnnoteka LIOK

SKCMepuMeHTaIbHbIX 3a4a4» https://m.edsoo.ru/00ad
dbfa]]

17 [KoHTponbHasa paboTa Ne2 no Teme 1 1 [[BubnnoTteka LLOK
«INeKTponmTudeckas guccoymaunsa. Xmmmyeckme https://m.edsoo.ru/00ad
peakuun B pacTBopax» dec0]]

18 |Obwas xapakTepucTuka rasoreHoB. Xummyeckume | 1 [[Bubnunoteka LOK
CBOMNCTBa Ha npumMmepe xJopa https://m.edsoo.ru/00ad

dfe2]]

19 |Xnoposopgopon. ConsiHasa KMcaoTa, XuMn4eckmne 1 [[BubnnoTteka LOK
CBOMNCTBA, NoJly4eHne, NnpuMeHeHune https://m.edsoo.ru/00ad

e104]]

20 MpakTunyeckasa pabota Ne 2 no Teme «lonyyeHne | 1 1 [[Bubnunoteka LOK

COJIAHOW KNCJI0ThIl, N3y4eHne e€ CBONCTB»

https://m.edsoo.ru/00ad
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Ne TeMa ypoka Konn4yecTtBo 4YacoB HdaTa DNeKTPOHHbIE LN POBbLIE
n/n Bcer|KoHTponbHbl |MpakTuyieckm | M3y4eHr | obpasoBaTesibHble pecypchbl
o e paboThl e paboThl A
e348]]

21 Bbl4nNCAeHnsa no ypaBHEHNAM XUMUYECKNX 1 [[BubnnoTteka LOK
peakuun, ecnm oOaANH N3 peareHToB OaH B https://m.edsoo.ru/00ad
n3bbITKE e488]]

22 |06bwan xapakTepucTuka anemeHToB VIA-rpynnebl 1 [[BubnnoTteka LLOK
https://m.edsoo.ru/00ad
e64a]]

23 /AnnoTponHblie Mmogndunkaunm cepbl. HaxoxxaeHune | 1 [[Bubnunoteka LOK
cepbl N eé coeANHEeHNN B npupone. XmMnieckue https://m.edsoo.ru/00ad
CBOWCTBa cepbl eb64all

24 |CepoBofopon, CTpoeHune, pusndeckme n 1 [[BubnnoTteka LLOK
XNMUYecKkmne CBOMCTBa https://m.edsoo.ru/00ad

e802]]

25 |OKcuabl cepbl. CepHasa KMcnoTa, pusnyeckme u 1 [[BubnnoTteka LLOK
XNMMYyeckmne CBOMNCTBA, NPUMEHEHNne https://m.edsoo.ru/00ad

ea28]]

26 XMMmMyeckme peakumu, nexxalme B OCHoOBe 1 [[Bubnnoteka LIOK
MPOMbIWNEHHOro cnocoba Nony4yeHnUs cepHOM https://m.edsoo.ru/00ad
KUCNOTbl. XUMUYeCKoe 3arpsisHeHne ec8al]

OKpy>Xatuien cpefibl CoOeAVHEHNSMIN Cepbl

27 Bbl4McrieHMe MaccoBOW 0011 BbIXO4a NPoayKTa 1 [[BubnnoTteka LLOK
peakuunmn https://m.edsoo.ru/00ad

ec8all]

28 |0bwan xapakTepncTuka asnieMeHToB VA-rpynnbl. 1 [[BubnnoTteka LLOK
A30T, pacnpocTpaHeHue B npupone, pusnyeckme https://m.edsoo.ru/00ad
N XMMU4eckne CBOMUCTBA eeab]]

29 /AMMUMaKk, ero gusmyeckmne n Xxmmmyeckmne 1 [[Bubnnoteka LLIOK
CBONCTBA, NoJiy4eHne n npuMeHeHmne https://m.edsoo.ru/00ad

f004]]

30 [MpakTnyeckasa pabota Ne 3 no Teme «MonyvyeHue | 1 1 [[Bubnnoteka LOK
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Ne TeMa ypoka Konn4yecTtBo 4YacoB HdaTa DNeKTPOHHbIE LN POBbLIE
n/n Bcer|KoHTponbHbl |MpakTuyieckm | M3y4eHr | obpasoBaTesibHble pecypchbl
o} e paboTbl e paboTbl s
aMMMaKa, N3yyeHune ero CBOMCTB» https://m.edsoo.ru/00ad
f180]]

31 |A30THag KUCNoTa, eé husndeckme n xmmmyeckne | 1 [[BubnnoTteka LLOK
ceowncTaall https://m.edsoo.ru/00ad

f306]]

32 icnoNb30BaHME HUTPATOB U CONle aMMOHUSA B 1 [[Bubnnoteka LIOK
KayecTBe MUHepasibHbIX yoobpeHuin. Xummnyeckoe https://m.edsoo.ru/00ad
3arpa3HeHme oKpyxatLlen cpeabl f518]]
coegnHeHuUaMN asoTal]

33 |[®octop. Okcua cdocdopa (V) n dpocchopHasd 1 [[Bubnunoteka LLOK
KUCN0oTa, PU3nYeckmne n xmmMmmyeckme CBOMNCTBA, https://m.edsoo.ru/00ad
rnonydeHuve f68a]]

34 Ncnonb3oBaHMe hocdhaToB B KayecTBe 1 [[BubnnoTteka LLOK
MUHepasibHbIX YOo00bpeHunin. 3arpsasHeHune https://m.edsoo.ru/00ad
npupoaHown cpenbl hochaTamMu fc20]]

35 Yrnepoa, pacnpocTpaHeHne B npupoae, 1 [[Bubnunoteka LOK
dursnyeckme n xmMmmyeckmne CBOMNCTBA https://m.edsoo.ru/00ad

fd9cl]]

36 |Okcuabl yrinepoga, nx pmsndeckme n xmmmdeckue| 1 [[BubnnoTteka LLOK
CBOWCTBA. dKonormnyeckme npobnemsol, CBsA3aHHbIE https://m.edsoo.ru/00ad
Cc okcmpgom yrnepogaa (V) febe]]

37 |YronbHasa KNUCJI0Ta N eé conun 1 [[BubnnoTteka LUOK
https://m.edsoo.ru/00ae
006c]]

38 [MpakTunyeckasa pabota Ne 4 no Teme "MonyveHune 1 1 [[Bubnunoteka LOK
yrnekucsoro rasa. KayectBeHHasa peakuuns Ha https://m.edsoo.ru/00ae
KapboHaT-noH" 027e]l

39 |[MepBOHa4YasnbHble NOHATUA 06 OpraHNnYecKunx 1 [[BubnnoTteka LLOK

BeWEeCTBaX KaK O coeanHeEHUNAX yrjepoa

https://m.edsoo.ru/00ae

054e]]
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Ne TeMa ypoka Konn4yecTtBo 4YacoB HdaTa DNeKTPOHHbIE LN POBbLIE
n/n Bcer|KoHTponbHbl |MpakTuyieckm | M3y4eHr | obpasoBaTesibHble pecypchbl
o} e paboTbl e paboTbl s

40 [KpeMHU1 n ero coegnHeHuns 1 [[BubnnoTteka LIOK
https://m.edsoo.ru/00ae
080a]]

41 MpakTnyeckasa pabota Ne 5. PeweHne 1 1 [[Bubnunoteka LLOK
3KCNepuMeHTasbHbIX 3a4a4 No Teme https://m.edsoo.ru/00ae
«Ba)kHenwmne HemeTaN bl U UX COeAUHEHNSA» 0bf21]

42 |KoHTposibHasa paboTa Ne3 no Teme «BaxkHenwmne 1 1 [[BubnnoTteka LLOK
HemMeTa/lJlbl U UX COeaUHEHUNSA» https://m.edsoo.ru/00ae

0el8]]

43 106wan xapaKTepucTuka XmmMn4ecknx snemeHTos | 1 [[Bubnunoteka LLOK
— MeTasiNoB. MeTannmyeckas CBsisb 1 https://m.edsoo.ru/00ae
MeTasIIM4eckasa KpucTanamyeckas peLléeTka. 103e]]
dun3nyeckme CBONCTBa METaJIJI0B

44 XnMmyeckme cBONCTBaA METaJI/10B. 1 [[Bubnnoteka LIOK
DNEKTPOXUMUNYECKUN pAL HanNps>XKeHUn MeTasioB https://m.edsoo.ru/00ae

1156]]

45 |0O6wme cnocobbl nonyyeHnsa metannos. Cnnassbl. 1 [[BubnnoTteka LLOK
BbluncsieHns no ypaBHEHMUAM XUMUYECKNX https://m.edsoo.ru/00ae
peakuun, ecim OAVH N3 peareHToB COAePXUT 1156]]
npumecu

46 NMOHATWE O KOPPO3UM MeTaslloB 1 [[BubnnoTteka LLOK
https://m.edsoo.ru/00ae
1278]]

47 |Llleno4Hble MmeTaNnbl 1 [[Bubnnoteka LLIOK
https://m.edsoo.ru/00ae
14b2]]

48 OKCuAabl U TMOPOKCUAObI HATPUA U Kanus 1 [[BubnnoTteka LOK
https://m.edsoo.ru/00ae
14b2]]

49 |lleno4yHo3emMesNbHble MeTaJlJlbl - KaJlbLUN U 1 [[BubnnoTteka LUOK
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Ne TeMa ypoka Konn4yecTtBo 4YacoB HdaTa DNeKTPOHHbIE LN POBbLIE
n/n Bcer|KoHTponbHbl |MpakTuyieckm | M3y4eHr | obpasoBaTesibHble pecypchbl
o} e paboTbl e paboTbl s
MarHumn https://m.edsoo.ru/00ae
15e8]]

50 |BakHenwmne coegnHeHns Kaabuus 1 [[Bubnnoteka LOK
https://m.edsoo.ru/00ae
15e8]]

51 |0606bweHne n cncTteMaTmn3aumns 3HaHNN 1 [[1]

52 PKECTKOCTb BOAblI 1 CNOCOOLI €€ yCTpaHeHUs 1 [[BubnnoTteka LLOK
https://m.edsoo.ru/00ae
1886]]

53 [MpakTnyeckasn pabota Ne 6 Nno Teme "XKECTKOCTb 1 1 [[BubnunoTteka LOK

BOObl N MeToAbl €€ ycTpaHeHuns" https://m.edsoo.ru/00ae
lae8]]

54 ANOMUHUNNA 1 [[Bubnnoteka LIOK
https://m.edsoo.ru/00ae
1c64]]

55 |AM(poTepHble CBOMCTBA OKCMAa N rmapokcnpa 1 [[Bubnnoteka LLOK
https://m.edsoo.ru/00ae
1c64]]

56 | )Kene3so 1 [[Bubnnoteka LLIOK
https://m.edsoo.ru/00ae
1d86]]

57 |Okcuasl, rugpokcuabl n conun xenesa (ll) n 1 [[Bubnmnoteka LLOK

»xenesa () https://m.edsoo.ru/00ae
35e6]]

58 |[ObobLieHne n cnctemMaTm3auma 3HaHUI 1

59 [MpakTunyeckasa pabota Ne 7. PeweHune 1 1 [[Bubnunoteka LLOK

SKCNnepuMeHTasbHbIX 3a4a4 No Teme https://m.edsoo.ru/00ae
«Ba)xHenwmne meTannbl U X coeanHeHna» 3de8]]
60 |BblYMCNeHnsa No ypaBHEHUSAM XUMNYECKUX 1 [[BubnnoTteka LLOK
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Ne TeMa ypoka Konn4yecTtBo 4YacoB HdaTa DNeKTPOHHbIE LN POBbLIE
n/n Bcer|KoHTponbHbl |MpakTuyieckm | M3y4eHr | obpasoBaTesibHble pecypchbl
o} e paboTbl e paboTbl s
peakuuwn, ecsim oanH U3 peareHToB AaH B https://m.edsoo.ru/00ae
N36bITKE NN COAEPXKXNT NpUMeECH. BolyncieHns 1750]]
MaCCOBOW A0JIX BbIXO4a NPOAYKTa peakuumn
61 |O60bweHne N cncTeMaTU3auUmnsa 3HaAHNN 1
62 [KoHTposbHasa paboTa Ned no Teme «BakHenwmne 1 1
MeTaslJibl U X COeANHEHUSA»
63 BewecTBa 1 MaTepuasbl B MOBCEOAHEBHOW XXU3HN 1 [[BubnnoTteka LOK
yenoBeka https://m.edsoo.ru/00ae
3f50]]
64 XumMmnyeckoe 3arpsasHeHume oKpyxatoLen cpeabl 1 [[BubnnoTteka LLOK
https://m.edsoo.ru/00ae
4270]]
65 Posib XMMUKM B peLlleHnn 3Koorndecknx npobnem | 1 [[Bubnnoteka LIOK
https://m.edsoo.ru/00ae
4270]]
66 |Pe3epBHbIN ypok. O6obuweHne n cuctematnsaumsa | 1 [[Bubnmnoteka LLOK
3HAHUN https://m.edsoo.ru/00ae
0do0al]]
67 |Pe3epBHbIN ypoK. O60bLieHne n cnctemaTmsaumsa | 1 [[Bubnunoteka LOK
3HaHUN https://m.edsoo.ru/00ad
b33cl]]
68 |Pe3epBHbIN ypok. O6obuweHne n cuctematumsaumnsa | 1 [[BubnnoTteka LOK
3HAHUN https://m.edsoo.ru/00ad
9cb2]]
HNobaBuTb CTPOKY
OBLWEE KOJIMYECTBO YACOB 110 NMPOIrPAMME 68 4 7
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