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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1o XMMHU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsA
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeILHOU MIPOTPaMMBI OCHOBHOTO ob11ero o0pa3oBaHusl,
npeacraBieHHbIX B PI'OC OOO, a takke Ha ocHOBE (enepabHON pabodeit
MpOrpaMMbl BOCIHUTAHUS U C YYETOM KOHIEMIMHU MPErnojiaBaHus y4eOHOro
npeamera «XuMmus» B o0Opa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
denepanum.

[Iporpamma nmo xumuu Aa€T MpENCTaBICHUE O LIENAX, OOIIel cTpaTreruu
oOy4eHHs, BOCHUTAHUA U Pa3BUTHUS OOYYAIOIIUXCA CPEACTBAMU y4eOHOro
npeaMera,  yCTaHaBIMBAaeT  o0si3aTelIbHOE  NPEJAMETHOE  COJAEp KaHUeE,
npeaycMaTpUBaET paclpe/ielieHne ero mo KjiaccaM U CTPYKTypUpPOBaHHUE IO
pazznenaM M TeMaM MPOrpaMMbl MO XHWMHH, OIMPENENseT KOJIMYECTBEHHbBIE U
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YUYEHUSI XUMHUHM C Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4Y€OHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEW OOydYaromuxcs, OMNpeaensieT BO3MOXHOCTH MpeaMeTra s
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakkKe TPeOOBaHUI
K pe3yjabTaraM OOY4YeHMs] XMMHUHM Ha YpOBHE LieJied M3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB y4€OHO-IIO3HABATEIbHOU JEATEIbHOCTH O0ydYarolerocs mo
OCBOEHUIO YUE€OHOTO COZEPKaHUSI.

3HaHUWE XUMHH CIYXXUT OCHOBOM il (DOPMUPOBAHUS MUPOBO33PEHUS
o0yyarolerocs, ero MpeJCcTaBlIeHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT (popMUpYyEMbIE XUMUEH MPEACTaBICHUS O B3aUMOIPEBPAIIEHUAX
SHEPruu U 00 SBOJIIOIUMU BEHIECTB B MPUPOJE, O MyTSIX PEIICHUsI rI00alIbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOMH,
MUAIIEBOM U SKOJIOTUUECKOU 0€30MacHOCTH, ITPOOIIEM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET pealn3alliii  BO3MOXKHOCTEM JJisi caMOpa3BUTUSL U
dbopMupoBaHUsS KyJbTYpbl JUYHOCTH, €€ oOmed u QPYyHKIHOHAIBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B (D)OPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEMN
o0yy4arolmmxcsi, HABBIKOB HX CaMOCTOSITENIbHOW Y4YEOHOM JeSTeNbHOCTH,
AKCIEPUMEHTANIBHBIX M HCCIEIOBATENIbCKUX YMEHUH, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN e TEIbHOCTH;

3HAKOMUT CO CHEeIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETOCTHOTO B3MJIsifla Ha E€IUHCTBO NPHUPOJBI W 4YEJOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TAarloM B (POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU TPAMOTHOCTH
oOyyarommxcs;

crocoOCTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSAM, K TMPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B
HKOJIOTMYECKOE 00pa3zoBaHuEe 00yUarOIIUXCSl.

JlanHble HampaBiieHUs] B OOyYeHUU XUMHUH 00eCreunBaroTcs cruenudukon
cojlep>KaHMsi y4yeOHOro TMpeaMeTa, KOTOPBIM SBISETCS MeAaroru4ecku
aJanTUPOBAHHBIM OTPaXEHUEM 0a30BOM HAYKW XUMHUU Ha ONpPEEIEHHOM dTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIIETO 00pa3oBaHUS OPUEHTUPOBAH
Ha OCBOCHHE OOYYalOIIUMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHATHN XHMUH,



OCHOB HEOPTraHWYECKOW XMMHH U HEKOTOPBIX OTACIBbHBIX 3HAYMMBIX MOHSTUM
OpPraHUYECKON XUMUU.

CrpykTtypa coaepkaHus NporpaMMbl 10 XUMHUH C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 Mojxona K €€ uzyuenuro. Coaep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 7JJIEMEHTE M BEIIECTBE U CHUCTEMBbI MOHATHH O
XxuMuuecko peakuuu. OO€ 3T CUCTEMBbl CTPYKTYPHO OpraHW30BaHBI IO
MPUHLUIY [OCIAEA0BATEILHOIO Pa3BUTUSI 3HAHUM HAa OCHOBE TEOPETHUUECKUX
MPEJCTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunomnueckoro 3akona JI. 1. MeHnneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— MOpeAcTaBiIeHUNM 00 BICKTPOIUTHYECKOW JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIHPUYECKU
MOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBHO OT
OJIHOTO ypOBHS K JApYromMy, BBIINOJHSS (DYHKIUM OOBACHEHUS W
MPOTHO3UPOBAHUSA CBOWCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYUYCHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XHMHUU CHOCOOCTBYET (HOPMUPOBAHUIO
MPEACTABICHUS] O XUMHUYECKOM COCTaBISAIONIEH HAay4yHOW KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHUIO
Y METOJ/IaM IMO3HaHUA B Hayke. M3yueHne XuMuUu IpOUCXOUT C MPUBIICUCHUEM
3HAHWI W3 paHee HM3YyYEHHBIX YUYEOHBIX NpeaMeToB: «OKpYKaloWUA MUDPY,
«buonorus. 5—7 knaccel» U «Pu3nka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMUU TPOUCXOAUT (POPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM  HaykM Kak oOJlacTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTUYECKOM JEeATeNbHOCTH 4YelOBeKa W KaK OJHOTO W3 KOMIIOHEHTOB
MUPOBOM KyJBTYpbl. 3ajiaua y4eOHOro MpeIMeTa COCTOUT B (HhOPMUPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUN — BaXKHEUIMX (PaKTOB, MOHATHUM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUU, JTOCTYNHBIX OOOOIIEHUNH MHPOBO33PEHUECKOTO
XapakTepa, A3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOJaM IMO3HAHUS MpU
M3YyUYCHHHM BEIIECTB M XUMHUYECKUX peaKluil, B (OPMUPOBAHUM U PA3BUTHU
MO3HABATEIbHBIX YMEHUW M UX NPUMEHEHHH B Yy4eOHO-MIO3HABATEIHHOU U
y4eOHO-HUCCIIeI0BATEILCKOM JEATETbHOCTA, OCBOEHUM MpaBWil 0e30MacHOTO
oOpallleHusl C BEIIECTBAMU B MOBCEHEBHOMN KU3HMU.

[Ipy wW3ydYeHHMM XHUMUU Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
BAXKHOE 3HAYEHUE MPUOOPENU TaKue 1eu, KaK:

— (opMUpOBaHHE WHTEUIEKTyalbHO PAa3BUTOM JIMYHOCTHU, TOTOBOM K
caM0o0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAamNpaBJICHHOCTh OOyYEeHUS] HAa CUCTEeMaTH4YeCKOe MNpHUOOIIECHUE
o0yyYarommxcsi K CaMOCTOSITEIbHON MO3HABATEIBHON JESTEIbHOCTH, HAyYHBIM
MEeTOJiaM MO3HaHusl, GOPMUPYIONIUM MOTHUBAIIMIO U PA3BUTHE CHOCOOHOCTEN K
XUMUH;

—  obecrneyeHue  yCJIOBHH, CIOCOOCTBYIOIIUX  MPUOOPETEHUIO
oOyyYalolMUMHUCs  OMNbITa  Pa3HOOOpa3HOW  AESATENbHOCTH, TMO3HAHUS W
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIUM), HUMEIOIIUX
YHUBEpPCAIIbHOE 3HAYEHHUE JIJISl PA3IMYHBIX BUIOB AESATEIbHOCTH;

— ¢opmupoBaHue 00ImEeH (QYHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHHU OOBSCHATH U OILICHUBATH SIBIICHUS
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OKPY>KaIOLIEro MUpPa, UCMOJb3Yysl 3HAHUS U OMNBIT, MOJYYEHHbIC MPU U3YUYECHUU
XUMUU, TPUMEHATh UX NOPU pEeUIeHWH TpoOJieM B TMOBCEIHEBHON >KU3HU M
TPYAOBOU EATENBHOCTH;

— QopmupoBanue y o0O0ydarOmUXCid TYMAaHUCTUYECKHX OTHOILIECHHH,
MOHMMAHUSI LEHHOCTH XMMHWYECKUX 3HAHUM NJi1 BBIPAOOTKH 3KOJIOTUYECKHU
1e7IecCO00pa3HOTO TMOBEACHUST B OBITY U TPYJOBOM JEATENHHOCTH B LEIAX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIUU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH,
FOTOBHOCTM K OCO3HAaHHOMY BbIOOpPY Tmpoduiis U  HampaBICeHHOCTH
JabHENIIero o0y4yeHusl.

OO0miee yucao 4YacoB, OTBEIEHHBIX [JIsi HU3YyUYEHUS XMMHHU Ha YPOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, cocTtaBisieT 136 yacoB: B 8 kinacce — 68 yacos
(2 yaca B Hezenm0), B 9 kiacce — 68 yacoB (2 yaca B HECIIO).



COAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaya/ibHble XUMHYECKHE TOHATHS

[Ipenqmet xumuu. Posib XumMun B )KU3HU Y€IIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHE
BemiecTB. [[oHsATHE 0 METOaxX MO3HAHUS B XUMUU. YUCTHIE BEIIECTBA U CMECH.
CriocoOblI pa3aeaeHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHE SIeMEHThl. CHUMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuyeckass popmyna. BaaeHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA coOcTaBa BemecTB. OTHOCUTENbHAsT aTOMHasi Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca. MaccoBast oISl XUMUYECKOTO JIEMEHTA
B COCIMHEHHH.

KomnuectBo BemectBa. Mons. Monsipuas wmacca. BzaumocBsizb
KOJINYECTBA, MAcChl M YHCJIA CTPYKTYPHBIX €JWHUI] BellecTBa. Pacd€rel 1o
dbopmyiaM XUMUYECKUX COSTUHEHUIA.

OU3nyeCKue W XUMHUYECKUE SBJICHUA. XHMHYECKAss peakuuss U €€
MPU3HAKUA. 3aKOH COXPAHEHHS MAacChl BEIIECTB. XHWMHYECKUE YPABHCHMUSI.
Knaccuduxanus XuMru4eckux peakiuil (CoeAMHEHUs, Pa3JIOKEHUs, 3aMEILICHHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOU MOCYAO0U, MpaBuiiaMu paboThl B 1a00opaTopuu
u npuéMmamu oOpailleHHs ¢ J1abopaTOpHBIM OOOpYIOBaHUEM, H3YyUYECHHE U
onucaHue (U3NYECKUX CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB,
HaOmogaeHne pusndeckux (MJIaBJIeHUE BOCKA, TasHHUE JIbjIa, paCTUPAHUE caxapa
B CTYIKE, KUIIEHWE U KOHACHCAlUs BOJABI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaJMBaHUE MEJHOW TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCIOTOM)
SABJICHUN, HAONIOJACHUE U OINUCAHHE IMPU3HAKOB MPOTEKAHUS XUMHYECKUX
peaknuii (pa3ioKeHue caxapa, B3aUMOJICUCTBUE CEPHOU KHUCIIOTHI C XJIOPHUIOM
Oapusi, pasznoxenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMoOJAECTBHE
xene3a ¢ pactBopoM conu meau (1), nzyuenne cnocoO0OB pasjiesieHus: CMeceil: ¢
MOMOIIBI0  MaruuTa,  (QUIBTPOBAHHWE,  BBINAPUBAHHE,  JUCTUILIALIMS,
xpomarorpadusi, MPOBEICHUE OUYMCTKHA IOBAPEHHOW CONU, HAOIIOJEHHE W
ONMCAHUE PE3YJbTATOB NPOBEICHUS ONbITA, WUIKOCTPUPYIOIIETO 3aKOH
COXpPaHEHHSI MACChl, CO3/JaHUE MOJIeNiel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKNX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 3JieMEHT U pocToe
BemiecTBO. Haxoxaenue kuciopoaa B npupoje, Gpuznueckue U XUMUYECKHE
cBoiictBa (peakuuu ropenwus). Okcupapl. I[Ipumenenue kucnopoaa. CrocoOsl
MOJYYEHHs] KUCIOpOoJa B JIabopaTopuu M MNPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — aIoTporiHasi Moau(pUKaIus KUCIOPOa.

TennoBoil r3(hPekT XUMUYECKON peaKkiui, TEPMOXUMHUUECKHUE YPAaBHEHUS,
9K30- M JHJIOTEPMHYECKUE PEAKIHMHU. [OIUIMBO: Yroidb M METaH. 3arps3HCHUE
BO3/1yXa, yCHWJIEHHE TapHUKOBOTro 3 (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — asnemenT u mpocrtoe BemectBo. HaxoxaeHue Bomopona B
npupone, GU3MYECKHE W XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CHOCOObI
noxydeHus. Kuciorsl u comu.

Momnsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CcBOWCTBAa BOAbl. Boma Kak pacTtBopuTenb. PacTBOpEI.
HacpiienHble 1 HEHACBIIEHHBIE PAacTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJIE.
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MaccoBast 1107 BelIeCTBa B pPACTBOpPE. XHMHUYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpOB B MPHUPOJIE U B KU3HU 4eIoBeKa. Kpyroopor
BOJIBI B IPUPOJIE. 3arpsi3HEHUE MPUPOIHBIX BOA. OXpaHa U OYUCTKA MPUPOTHBIX
BOJI.

Knaccudukanus nHeopranndeckux coequnennii. Oxcnapl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytomiue (OCHOBHbIC, KHUCJIOTHbIE, aM(pOTEpHbIE) U
HecosneoOpaszyronue. Homenknarypa okcuaoB. DU3MYECKHE U XHUMHUYECKHE
CBOMCTBA OKCHIOB. [lomydeHne OKCuIoB.

OcHoBanusi. Knaccudukanus OCHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. HoMenkiarypa ocHoBaHui. Ou3zndeckrue U XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaor. Ousznueckue
U XMMHUYECKHE CBOWCTBA KUCHOT. Pan aktuBHoctn MetaiioB H. H. bekerosa.
ITony4yeHue KUCIOT.

Comu. Homenkmarypa coneid. PU3MYECKHE U XUMHUYECKHE CBOMCTBA
conent. [lomyueHue coineil.

I'eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHHUI.

Xumuueckuii IKChepumenm:

Ka4eCTBEHHOE OIPENCIICHUE COAEPkKAHMUS KHCIOpOJa B  BO3IYXE,
MoJyuyeHHe, coOupaHue, paclo3HaBaHHE W U3YUYEHHE CBOMCTB KHUCIOPO/a,
HaOJIOJICHHE  B3aUMOJICMCTBUSI  BEHIECTB C  KUCJIOPOJOM UM YCIIOBHS
BO3HUKHOBEHUS M TpEKpalleHusl TopeHus (Moxkapa), O3HAKOMIIEHHUE C
oOpa3ljlaMd OKCHUJIOB M OIMCAHME HX CBOMCTB, IOJIydeHHE, coOUpaHue,
pacrio3HaBaHME€ W H3YyYEHHE CBOWMCTB BOJIOpoOjJia (TOpEHHUE), B3aUMOJICHCTBUE
Bojiopoaa ¢ okcuaom Meau (II) (Bo3MOKHO HCIIOIBE30BaHUE BHICOMATEPHATIOB),
HaOmo7eHne o0pas3lloB BEIIECTB KOJMYECTBOM 1| MOJIb, HCCJIEIOBaHUE
OCOOCHHOCTEM pacTBOPEHHUsI BEIIECTB C Pa3JIMYHOA PACTBOPUMOCTHIO,
MIPUTOTOBIICHUE PACTBOPOB C OMPEAECIEHHOW MACCOBOM JOJIEW pACTBOPEHHOTO
BEILIECTBA, B3aMMOJCHCTBHE BOJBI C MeETaulaMu (HaTpUEM U KalbLIHEM)
(BO3MOKHO UCIIOJB30BaHUE BHJIEOMATEPUANIOB), HCCIEIOBaHUE OO0pa3lioB
HEOPTaHMYECKUX BEUIECTB Pa3UYHBIX KJIACCOB, HAOIIOJICHHE W3MEHEHHUS
OKpAaCKd MHIWKATOPOB B pACTBOpax KHUCIOT H UIETOYEH, H3YUYCHHE
B3auMoJiericTBusl okcuga menu (II) ¢ pactBopoM cepHON KUCIOTBI, KUCIOT C
METaJUIAMU, PEaKIUi HEUTpAU3aLNH, TOJTYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO METalljla JIPyruM W3 pacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aJad Mo TemMe «BaXHeWlne KIIacChl HEOPraHWYECKUX
COEIUHEHUI.

Iepuoanuecknii 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
jieMenToB JI. U. MenageneeBa. Crtpoenne aroMoB. XHUMHYECKAsl CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIC PeaKIUuU

[lepBble MOMBITKU KJIACCU(UKAUU XUMUYECKUX 3JIeMEHTOB. [loHsATHE O
IPYINaxX CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W MIEIOYHO3EMEIbHBIE METaIbI,
rajioreHbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhle 00pa3yloT am(pOTepHBIE
OKCHJBI U THAPOKCHU/IBL.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX JIEMEHTOB
. WN. MenneneeBa. KopoTkonepuomHas # JUIMHHONEPUOAHAS (HOPMBI
[lepunognueckor cucrembl xumuueckux i3iaemeHTtoB JI. WM. Mengeneesa.
ITepuonpr u rpynmbl. PU3MUYECKUH CMBICI MHOPSAAKOBOIO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX saep. HM30Tonbl. DIIEKTPOHBL.
CrtpoeHue 3MeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBbIX 20 XUMUUECKUX SJIEMEHTOB

6



ITepuonnueckon cucremsl [I. M. Menneneea. XapakTepUCTUKA XUMUAYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme /. . Menneneena.
3aKOHOMEPHOCTH HM3MEHEHHS pauyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIlaM U NEPUOJIAM.
3nauenne Ilepuonmueckoro 3axkoHa wu Ilepmogmueckoll  cHUCTEMBI
XMMUYECKUX DJIEMEHTOB Ul pa3BUTUA HAyKu U npaktuku. /. 1. Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuyeckass cBsizb. KoBaneHTHast (mojisipHass M HEMOJIIPHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHH.
[Ipoueccel OkucIIeHUs U BOCCTAHOBJIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3lioB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCHAA IIMHKA C PacTBOPaMH KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIINX TPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
(ropeHue, peakiuu pa3noKeHus, COCIUHEHUS ).

Mescnpedmemmnuwie ceasu

Peanuzanusa mMexnpenMETHBIX CBS3€M MPU U3YUYEHUU XHUMHUU B § Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUW, TAaK W TOHATUH, SBJISIOIIUXCA CUCTEMHBIMH JJIsI OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHUS: HAay4yHbIM (AKT, THUIOTE3a,
TEOpHsl, 3aKOH, aHajau3, CHHTE3, KiIaccupukanus, MNePUOJUYHOCTb,
HaOJII0/IeHNEe, SKCIIEPUMEHT, MOJIETTMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

®dusuKa: marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUZ,
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUM 3apsjl, BEIIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHHME BELIECTBa, ra3, (PM3MYECKHUE BEJIUYUHBI,
€IMHHIBI U3MEPEHHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunTes, Apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpadbl, TOPHBIE MOPOMAbI,
MOJIE3HBIE UCKONIAEMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasi peaKUMs

[Tepuonnueckuni 3akoH. I[lepuoguueckas cucreMa XUMUYECKUX JIEMEHTOB
. . MenaeneeBa. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKUX BJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kaiuuvs, KalbLUHUs H HX
COCMHEHUI B COOTBETCTBHM C MOJIOKEHUEM 3JIEeMEHTOB B llepmommueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BelecTBa: BUIAbl XUMUUYECKON CBSI3U. THIBI KPUCTAIINYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THMNA KPUCTALUIMYECKON PEIIETKU
¥ BUJIa XUMHUYECKOU CBS3H.

Knaccudukanuss u  HOMEHKIATypa  HEOPraHMYECKHX  BEIIECTB.
XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IM4YHBIM KJlaccam
HEOPraHMYECKUX COCIUHECHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUM MO Pa3IUYHBIM MpU3HAKaM (1O
YUCJIY U COCTAaBY YYaCTBYIOIIMX B PEaKIMH BEUIECTB, MO TEIJIOBOMY 3 (deKTy,
[0 W3MEHEHHIO CTEIEHEW OKHUCICHUS XHUMHUYECKHX DJIEMEHTOB, IO
o0paTUMOCTH, MO YYacCTHIO KaTtajiu3aropa). OK30- H HHIOTEPMHUYECKUE
peaKuny, TEPMOXUMHYECKUE YPABHEHUS.

[Tonsarue o ckopoctu xumMuueckoil peakuuu. [loHsTe 00 0OpaTUMBIX U
HEOOpaTUMBIX  XMUMHUYECKMX peakuusix. [loHsiTHE O TOMOIrEHHBIX U
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reTeporeHHbix peakuusx. [lonstue o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuU. DaKTOpHI, BIMSIONINE HAa CKOPOCTh XUMHUUYECKOW peakiuu u
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE  PEAKLMM, JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocCTaBlieHHME  ypaBHEHHI
OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUM C HUCIOJIb30BAaHUEM METO/A
AIEKTPOHHOTO OanaHca.

Teopust ~ SMEKTPOIUTUYECKOM  TUCCOLUAIINU. DNEKTPOIUTHl U
HEINEKTPOIuThl. KaThoHbI, aHUOHBI. MexaHu3M JUCCOIMALMM BELIECTB C
pPa3IMYHBIMUA BUJAMHU XUMUYECKOU CBsi3u. CteneHb nuccouuanuu. CuiabHbIE U
ciadble AIEKTPOITUTHI.

Peakuun moHHOTO OOMEHa. YCIIOBHS TPOTEKAHHS PEAKIMH HOHHOIO
oOMeHa, MOJIHbIE M COKpall€¢HHbIE HMOHHbIE ypaBHEHHs peakuuid. CBoiicTBa
KHUCJIOT, OCHOBAHUM M COJie B CBETE MPEACTABICHUM 00 DJIEKTPOJIUTHUECKOMN
nucconuanuu. KauectBeHHbIE peakiiuy Ha HOHBL. [loHATHE O TUAPOIIH3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJIENIAMHU KPUCTANTMYECKUX PEIIETOK HEOPTraHUYECKUX
BEILIECTB — META/NIOB U HEMETauioB (rpaduta v ajiMasza), CIOKHBIX BEIECTB
(x;opuma HaTpusi), HCCIEAOBAaHUWE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peakiuu  OT  BO3JCUCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIEIOBAHUE
AJIEKTPONPOBOAHOCTHA PACTBOPOB BEIIECTB, MpoOlEcCa AUCCOLMALIUHN KHUCIIOT,
ieouel u cosiei (BO3MOKHO UCIOJIb30BAHUE BUJIE0 MATEPHUAIIOB), MPOBEJICHHE
OMBITOB, WUTIOCTPUPYIONIUX MPU3HAKUA MPOTEKAHUS PEeaKlUil HOHHOTO OOMeHa
(oOpa3oBaHue oOcajaka, BbIJCICHHE Tas3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUil
(ropenue, peakuuu pas3noxKeHus, COCMHEHUS ), pacno3HaBaHUE
HEOPTaHMYECKUX BEHIECTB C TMOMOIIBIO KAYECTBEHHBIX PEAKIMA Ha HOHBI,
pelIeHre SKCIEPUMEHTANIbHBIX 33/1a4.

HeMmeTasibl U MX coeIMHEHUS

OOmiast xapakTepucTHKa TajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne u pu3n4ecKue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOICTBA Ha MpUMEpe XJopa
(B3auMOJIEMCTBHE C MeTaNIaMH, HEMeTallJlaMH, IeJo4aMH). XJIOPOBOJOPOI.
ComngHas KuCI0Ta, XMMAYECKHE CBOMCTBA, OJyYeHUE, TPUMEHEHHE. [leiicTBre
XJIOpa M XJIOPOBOJOPOJa HAa OpPraHu3M 4YesoBeKa. BakHeillne XJI0opulibl U Ux
HaXO0X/JICHHUE B MPUPO/IE.

O6miass  xapakrtepuctuka saeMeHTOoB  VIA-rpynmel.  OcoOGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u Gu3ndecKue
CBOMCTBAa MPOCTHIX BEHIECTB — KHUCIOpPOJAa U  Cepbl. AJUIOTPOMHBIE
Moau(pUKALUKI KUCIIOPOJia U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBO0OpOI,
cTpoeHue, (U3MYECKHE U XUMHUYeckue cBoicTBa. OKCHUIBI Cephl Kak
MPEJACTABUTENIM KHUCIOTHBIX OKcuJoB. CepHast kuciora, (Qusnueckue u
XUMUYECKUEe CBOMcTBa (00IIMEe Kak TpeACTaBUTEN Kiacca KUCIOT U
cnenuduyeckue). XUMUYECKHE PEAKIUH, JIKAIINE B OCHOBE MPOMBIIILICHHOTO
croco0a mostyueHusi cepHol Kuciothl. [Ipumenenne cepHoit kuciorsl. Conu
CePHOil KHCIOTHI, Ka4eCTBCHHAS Peakuus Ha CynbQar-noH. HaxoxneHue ceper
1 €€ COCIMHEHHUH B MPUPOJIC. XUMUUYECKOE 3arpsi3HEHHE OKPYIKAIOWIEH Cpeibl
COCIMHEHUSMU Cepbl (KUCIOTHBIC JOXH, 3arPSI3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MpPeI0TBPAICHUS.

OO6mias xapakTepuctuka 31eMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJIEeHUs. A30T, pacnpoCTpaHEHHE B
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npupoje, Gu3ndeckrue U XuMuueckue cBoiictea. KpyroBopor azora B mpupoe.
AMMUaK, ero pu3N4YecKre 1 XuMUYECKUEe CBOMCTBA, MOJYyUYeHUE U MPUMEHEHUE.
Conu ammoHus, uX (U3UYECKHME U XHUMHYECKUE CBOMCTBAa, MPUMEHEHHUE.
KauecTBeHHas peakius Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MOJyYeHue,
¢duznyeckne U XMMHUYECKHE CBOMCTBa (0OIIME Kak MpeACTAaBUTENs Kiacca
KUCJIOT U crnerupuueckue). Mcnonp3oBaHWe HUTPATOB M COJIEM aMMOHUS B
KaueCTBE MHUHEPAIbHBIX YI00peHui. XUMUUYECKOe 3arpsi3HEHUE OKpY Karomiei
Cpeabl COeIMHEHUAMM a30Ta (KUCJIOTHbBIE 0K/, 3arpsI3HEHUE BO3/yXa, TOYBBI
u BonoéMoB). Docdop, annorponusie Mmonudukauu Gocdopa, puzndeckre u
xummudeckue cpouictBa. Oxkcun  docdhopa (V) um  dochopras kucmora,
(dbu3nyecKre U XuMHUUYECKUE CBOMCTBA, noiaydenue. Mcnonas3oBanue GocdaTos B
KaueCTBE MUHEPAJIbHBIX yIO0OpPEHUH.

O6mass  xapakrtepuctuka saeMeHToB [VA-rpynmei.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCICHUA. YTIEPOJ, allIOTPOIHBIE
Moau(pUKALUK, PACIPOCTPAaHEHUE B MpUPOJE, (PU3UUECKUEe U XUMHUYECKHE
cBoiicTBa. Ancop6uusa. Kpyrosopor yriaepona B npupoje. OKCUIbI yriiepoja,
ux (pU3MYECKHE U XUMUYECKUE CBOWCTBA, ACHCTBHE Ha >KUBbIE OPTraHU3MBI,
MOJIy4YEeHHE U MPUMEHEHUE. DKOJOTUUECKUE MPOOJIEMbl, CBI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a riio0anbHOTO MOTEIJICHUS] KIMMAaTa, MapHUKOBBIN
adhdexr. YronpHas kuciota U €€ coiau, uX (GU3MYECKHE U XUMUYECKHUE
CBOMCTBa, MOJy4YeHUE W NpuMmeHeHue. KauecTBeHHasi peakius Ha KapOoOHAaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U
CEIIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHST 00 OpPraHUYECKUX BEHIECTBaX Kak o
COEIMHEHUSX yriepojia (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, STaHOJ, TJIHIEPUH,
YKCycHasi kuciorta). lIpupogHble HMCTOYHUKU  YIJIEBOAOPOAOB  (YroJjb,
MPUPOJHBIN a3, HEPTh), MPOAYKTHI UX NepepadboTKu (OCH3UH), UX POJIb B OBITY
U TpOMBINUICEHHOCTU. [IoHSTHE O OMONOTHYECKH Ba)KHBIX BEILIECTBAaX: JKHUPaX,
Oeskax, yriaeBoJax — U UX poJu B JKM3HU 4UelloBeka. MarepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUUECKUX COCAMHEHUHN.

Kpemnuii, ero ¢Qusuueckue M XUMUYECKHE CBOWMCTBA, MOJIYy4YEHUE U
npuMenenue. CoenuHenuss kKpeMHust B npupoje. OOmue mnpenctaBieHus 00
okcugie kpemuus (IV) u kpemHueBoi kucnote. CHIMKATHI, UX UCIOIb30BaHUE B
OBITY, B IPOMBIIIUICHHOCTH. BaxkHei1re CTpouTeNbHbIe MaTepUabl: KEpAMUKa,
CTEKJI0, IIEMEHT, OETOH, kKele300eToH. [IpobaeMbl 0€301acHOTO UCTIOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yuyeHHEe O0O0pa3ll0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSHOU
KHUCJIOTHI, TPOBEJACHUE KAUECTBEHHBIX PEAKIINil Ha XJIOPUIA-UOHBI U HAOII0ICHUE
MPU3HAKOB MX MPOTEKAHUSI, OMBITHI, OTpaKAIOUME PU3MUYECKUE U XUMUYECKUE
CBOMCTBAa TaJON€HOB U HMX COEIUHEHUN (BO3MOXKHO HCIOJIb30BAaHHE
BHICOMATEpHANIOB), O3HAKOMJICHHE C oOpa3liaMu XJOPHUI0B (TaJIOTeHHUIOB),
O3HaKoMJIeHWe ¢ oOpa3nmaMu cepbl M €€ COECIUHEHUSIMH (BO3MOXKHO
UCIIOJB30BaHUE BHUICOMATEPHUATIOB), HAONIOJEHUE TMpoliecca OOYTIMBaHUS
caxapa noJ JACHUCTBUEM KOHUCHTPHUPOBAHHOW CEPHOW KHCIOTBI, H3YYCHHUE
XUMHYECKHUX CBOMCTB  pa30aBIECHHOM CEpPHOM  KHUCIOTHI, IPOBEICHHUE
KaueCTBEHHOW peakiuu Ha CcylbpaT-uoH U HaOMIOJeHUE TMpU3HaKa e¢€
MPOTEKAHUS, O3HAKOMJIEHHE ¢ (PU3UUYECKUMH CBOMCTBaMH a3ota, hocdopa u ux
CoeIMHEHUN (BO3MOXHO HCIIOJB30BAaHUE BHUJEOMATEpPUATIOB), 0Opa3laMu
a30THBIX U POCPOPHBIX YyIOOpPEHUH, MOJIydeHrne, COONMpaHe, paclio3HaBaHUE U
M3yueHHE CBOMCTB aMMMHaKa, MPOBEJCHHE KauyEeCTBEHHBIX PEAKIUA Ha HOH
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aMmMmoHust W  (docdaT-uOH W U3yYEHHE TPU3ZHAKOB UX MPOTEKaAHWS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIbIO (BO3MOMKHO
WCIIOJB30BaHUE BHUIEOMATEPUATIOB), H3YUYEHHE MOJEIEH KPUCTAUIMUYECKUX
peméTok anMmaza, rpaduta, QyiepeHa, O3HAKOMJIIEHHE C MPOIECCOM
azcopOLUM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YyCTPOWCTBOM
MpOTUBOra3a, MoJiydeHue, coOMpaHHe, paclo3HaBaHUE W M3y4YEHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEJCHHE KAYeCTBEHHBIX peEakiui Ha KapOoHAT U
CUJIMKAT-UOHbl M W3YyYEHUE MPHU3HAKOB HUX TMPOTEKAHHS, O3HAKOMIIEHUE C
NPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE 3KCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSD.

MeTajuibl 4 UX COCAMHEHMS

OOmiasi XxapakTepUCTUKA XHUMHUYECKUX DJEMEHTOB — METAJIOB Ha
OCHOBAHUU UX MOJ0XeHUS B [leproanueckon cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus atoMoB. CTpoeHne MeTtauioB. Mertajuindeckas
CBSI3b U METAJUIMYECKAsd KPUCTAIUIMYECKAST PEIIETKA. DJIEKTPOXUMUYECKAN P
HanpsDKEHU MeTauioB. (DU3WYECKHE W XHWMHUYECKHME CBOMCTBA METAJJIOB.
OO6mue cnocoObl ToNlydyeHUss MeTauioB. [loHATHE O KOpPpO3UM METaJIoB,
OCHOBHBIE CIOCOOBI 3alllUThl MX OT Koppo3uu. CruaBel (CTaib, YYIyH,
JIOpATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U MMPOMBIIILIEHHOCTH.

[Ilenounsle  meTamnbpl: monoxeHne B Ilepuoanyueckoir  cucreme
xumudecknx 3eMeHToB JI. 1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOXKJICHHUE
B mpupoje. Puznveckue U XUMUYECKHE CBOMCTBA (HA HpUMEpe HATpUS U
Kanusi). OKCUAbl M TUAPOKCUILI HATpus W Kaius. [IpuMeHeHue IenouHbIX
METAJVIOB U UX COCUHECHUMN.

[[{eno4yHO3EMENBHBIE METAJIBI MAarHuid W KAJIbIUWA: TMOJOXEHHE B
[lepunognueckor cucreme xumuueckux 3neMmeHToB JI. WM. Menpaeneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJECHHE B npupoje. Ouszndeckne m XUMHUYECKHUE
CBOMCTBAa MarHusi W Kaiublius. BaxkHeliue coeauHeHUs] Kanblus (OKCHUT,
TUAPOKCHU], colin). JKECTKOCTH BOABI U CTIOCOOBI €€ YCTPaHECHMUS.

Amomununii: monoxkeHue B llepmogmueckodl cHCTEME XUMHUYECKHX
anementoB J[. W. MenneneeBa, cTpoeHrne aroMa, HAaXO0XIEHUE B IIPUPOJE.
dusnueckue W XHUMHUYECKHE CBOWCTBA altOMUHUS. AMQOTEpHBIE CBOWCTBA
OKCHJA U TUAPOKCHUAA ATIOMUHHS.

Kenezo: nomoxenue B [leppoandeckoil cucTeMe XMMAYECKUX 3JIEMEHTOB
JI. 1. MennaeneeBa, CTpoeHUE aTOMa, HaAXOXAECHUE B npupoae. Pusndeckue u
XUMUYECKue cBoOMcTBa xkene3a. Okcuabl, ruipokcuabl u conu xeneza (II) u
xenesa (III), ux coctas, cBOMCTBA U MOJTYUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMyh METaJVIOB M CIUJIaBOB, MX (DU3UYECKUMU
CBOMCTBaMHU, H3YUYE€HHE pE3yJbTATOB KOPPO3UU METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJECUCTBUS OKCHJIA
KaJIbI[USl U HATpUsl C BOJAOW (BO3MOXKHO HCIOJIb30BAHHE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB ’KECTKOM BOJIBI, MPOLIECCA TOPEHUS XKENE3a B KUCIOPOAE
(BO3MOXKHO HCIOJB30BaHUE BHJACOMATEPHUANOB), MPU3HAKOB MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIU HA HOHBI: MAarHUsl, KAIbIUS, ATFOMUHUS, IUHKA, KeJie3a
(II) m xeneza (III), memu (II), HaOmoAgeHHME W ONMUCAaHHE MPOLIECCOB
OKpalllMuBaHUs IUJIAMEHUM HWOHAMHM HATpUs, Kajdus M KaJIblus (BO3MOXKHO
WCIIOJb30BaHUE BUJECOMATEPHUATIOB), UCCIEJOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHUAA ATIOMUHHS U TUIPOKCUIA LIMHKA, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 no TeMe « BaxkHennme MeTasibl U UX COEQUHEHUSD).

XuMus M OKPYXKAKOLIAs cpeaa
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BemiectBa n MaTepuanbl B MOBCEIHEBHOW JKM3HU 4elioBeKa. be3omacHoe
MCIIOJb30BaHUE BEIIECTB M XMMUYECKUX peakuuil B ObITy. [lepBas momois npu
XUMUYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXkKaAIOIIeH cpefipl (IpeaesibHas JomycTuMast
KOHIIeHTpalusi BemiectB, pnanee — I[IJIK). Ponp xumum B penieHun
9KOJIOTHYECKHUX MPOOIEM.

Xumuueckuii IKChepumenm:

M3yudeHHe o0pa3lioB MaTEPUAIOB (CTEKIIO, CIUIABbI METAJIOB, MOJUMEPHbIE
MaTepualbl).

Meostcnpeomemnmnuie ceasu

Peanuzanusi MmexnpeaMETHBIX CBA3€H MpU U3yUYEHUU XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK W TIOHATHM, SBISIONIMXCS CUCTEMHBIMU JJISI OTJEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0uue ecTeCTBEHHO-HAyYHbIE MMOHATHS: HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHUHTE3, KiIacCUPUKAIUs, NEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJACIHPOBAHUE, HU3MEPEHHUE, MOJIENb, SIBIICHHE, MAPHUKOBBIN
3¢ dexT, TeXHOIOT s, MaTepHUaIbI.

®dusuka: Mmarepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH]I,
M30TOIbI, PAaJIMOAKTUBHOCTb, MOJIEKYJA, JJICKTPUUYECKUM 3apsijl, MPOBOJHUKH,
MOJYTPOBOJHUKH, JUAJIEKTPUKHA, (DOTOANEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOe€  COCTOSIHUE  BENIecTBa, TIa3, pacTBOp, PacCTBOPUMOCT,
KpUCTAJUTMYECKasi pemeTka, CIUlaBbl, (U3UYECKHE BEIUYUHBI, €IUHUILIBI
MU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3/1b1, CONHILE.

buonorus: gorocunrtes, npixanue, 6mocdepa, IKOCUCTEMA, MUHEPATIbHbBIC
ya00peHus, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadus: atmocdepa, rumgpocdepa, MUHEpadbl, TOPHBIE MOPOAbI,
MOJIE3HbIC HCKOMaeMbIE, TOIUJIUBO, BOJIHBIE pecypchl.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOTPAMMbI OCHOBHOTO OOIIEro
o0pa30BaHUs JOCTUTAIOTCA B XOJ€ OOy4YEeHUS XMMHUU B €IMHCTBE y4yeOHOU U
BOCIUTATENHLHON  JEATEIbHOCTM B  COOTBETCTBHUM €  TPAJAUIIMOHHBIMHU
POCCUHUCKUMU COIUOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSIMH,
MPUHATHIMA B OOIIECTBE MPAaBWJIAMU U HOPMaMU MOBEJEHUS U CHOCOOCTBYIOT
MPOIIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITUATU3AIMU 00YyYaOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAMN U
pacuIMpeHue onbITa AesITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpuOTHYECKOr0 BOCIUTAHUS:

IIEHHOCTHOTO  OTHOIIEHHUS K  OTEUYECTBEHHOMY  KYJIbTypHOMY,
HUCTOPUYECKOMY U HAy4YHOMY HACIEJIMI0, MOHHUMAaHUS 3HAYEHUS XUMHUYECKOU
HayK{ B KU3HH COBPEMEHHOI'O OOILIECTBA, CIOCOOHOCTH BJIANETh JOCTOBEPHOM
uHpopmMalie O TEepPeOBbIX JOCTHUKEHUAX U OTKPBITUSIX MHUPOBOH U
OTEUYECTBEHHOW XHUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTpOMCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHHUS] O COIMAIbHBIX HOpPMAaxX M MpaBUIAX MEKIUYHOCTHBIX
OTHOIIEHW B  KOJUJIGKTUBE, KOMMYHHKATHUBHONW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOM, y4eOHOUCCIEI0BATENbCKON, TBOPUYECKOM U JPYTrUX
BHUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JIESITEIbHOCTH
MIPU BBIMOJHEHUH y4eOHBIX, MO3HABATENbHBIX 3a7a4, BEIMNOJIHEHUN XUMHYECKUX
ADKCIEPUMEHTOB,  CO3JJaHUM  y4YEOHBIX  MPOEKTOB,  CTPEMIICHUS K
B3aMMOIIOHUMAHUI0O W  B3aWMOMNOMOIIM B  Mpolecce ATOM  ydeOHOM
NEeATeNIbHOCTH, TOTOBHOCTH OIIEHHMBATh CBOE IMOBEJACHUE M TMOCTYNKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
IIOCJIEACTBUU IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE MPECTABICHUS O BEIIECTBE U XUMHUYECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JJIsl HOHUMaHHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpPA, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHON CPESIOH, O POJIM XUMUH B IMTO3HAHUU ATUX 3aKOHOMEPHOCTEI;

MO3HAaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XWMHHM, HEOOXOIHUMBIE JUIsi OOBSCHEHHS HAOIIOAAEMbIX MPOIECCOB U
SBJICHUM, MO3HABATEIbHON, MH(DOPMAIIMOHHOM M YUTATENbCKON KYJIbTYpHI, B
TOM YHUCJE HABBIKOB CaMOCTOSITEIbHOM paboThl € YYEOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPATypoil, JIOCTYIHBIMHU  TEXHUYECKHUMHU  CPEACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYYEHUIO U TO3HAHUIO, JII0OO3HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €camM00Opa3OBaHUIO, MPOEKTHOM U  UCCIEI0BATEIbCKOM
NEeATeNbHOCTU, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTU U YPOBHS OOy4YEeHUS B
JTaabHEHIIIeM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH >XU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHU HAa 3JI0POBBIM 00pa3 »*W3HU, OCO3HAHUE TMOCIEACTBUN U
HEMPUATHE BPEAHBIX NPUBBIYEK (YMOTPEONEHUs aJKOroJisi, HapKOTHUKOB,
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KypeHus), HEOOXOAMMOCTU  COONIOJEHUsS] TpaBuUil  0O€30MacHOCTH  MpHU
oOpallleHUH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U pEaJIbHOMN KU3ZHMU;

5) TpyA0BOI0 BOCIIUTAHMS:

MHTEpEC K MPaKTUUYECKOMY H3YUeHHIO mpodeccuid u Tpyaa paziIuyHOIo
poja, yBaXXeHUE K TPYJly U pe3ysibTaTaM TPYJIOBOM NIESITEIHLHOCTH, B TOM YUCIIE
Ha OCHOBE NMPUMEHEHHS MPEJIMETHBIX 3HAHUW MO XWMHH, OCO3HAHHBIN BBHIOOD
WHJIMBUAYAJIbHOW  TPaeKTOPUU TMPOJOJLKEHUST 0o0pa3oBaHUs C  YYETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U
NOTpeOHOCTEH, ychnemHol MNpodhecCHOHANBHON NESITeIbHOCTH U Pa3BUTHS
HEOOXOJIUMBIX YMEHHM, TOTOBHOCTHh aJalTUPOBAThCs B MpodeccuoHanbHOM
cpene;

6) 3K0JIOrM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKHU 11e71IeCO00pa3HOEe OTHOIIEHHE K MPUPOJIe KaK HWCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE IIEHHOCTHU 3JJ0POBOTO
n Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY
(U3MYECKOMY M TICUXUYECKOMY 37I0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIOJECHUS
npaBuJl OE€30MAaCHOTO TMOBEACHUS NpU padOTe C BENIECTBAMHM, a TaKXKe B
CUTYyalUsX, yTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TTOJTyYaeMble PU U3YyYCHUU XUMUH, JJIs
pelIeHusl 3ajlad, CBA3aHHBIX C OKPYKAIOWIEW MPUPOJHOW Cpeaou, s
MOBBIIIIEHUS YPOBHSI DKOJOTUYECKOW KYJIbTYphl, OCO3HAaHHS TJ00aTIbLHOTO
XapakTepa SKOJIOTHYECKHX Mpo0JIeM M NyTell HUX peHieHUus MOCPEICTBOM
METOJI0OB XMMUU, FKOJIOTUUECKOTO MBIIIUICHUSI, YMEHHUS PYKOBOJICTBOBAThCA UM
B MO3HABATEJIbHON, KOMMYHUKATUBHOW U COLIMAJILHON MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMETHBIX pPE3yJIbTATOB BBIICIAIOT 3HAUYUMbBIEC IS
dbopMupOBaHUS MHPOBO33pPEHUSI OOIICHAY4YHbIE TMOHATHUS (3aKOH, Teopus,
MPUHLNIN, TUNOTe3a, (akT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JIPyroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYyYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJIIIOT HAa OCHOBE 3HAaHMM U3 OATUX MpPeaMeToB  (POpMHUPOBAThH
MpEACTAaBICHUE O IEJOCTHOM HaydyHOW KapTHHE MHUpa, U YHHUBEpCAIbHBIE
y4eOHbIe JeNCTBUSI (MO3HABATENIbHBIE, KOMMYHUKATHUBHbBIC, PETYJISITUBHbIE),
KOTOpbIe oOOecreunBatoT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOMU JesATETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Bba3oBble Joruyeckue qeicTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIILICHUS] IPU OCBOECHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMUUYECKUX MOHATUM (BBIICIATh UX XapaKTEPHBIE
MPU3HAKU, YCTAaHABIUBATh B3aUMOCBSI3b C APYTUMU MOHITUSMH ), UCIIOJIH30BATh
MOHATUS JJ1sI OOBACHEHUS OTAEIBHBIX (PAKTOB U SBJICHUH, BHIOUPATh OCHOBAHMS
U KpUTEpUHM MJIa KilacCU(UKAIMK XUMUYECKHX BEIIECTB U XUMHUYECKUX
peakiui, yCTaHaBIUBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMU
W3YUYCHHUS, CTPOUTH JIOTUYECKUE PACCYXKIEHUSI (MHIYKTUBHBIE, JI€TyKTHUBHEIE,
110 aHAJIOTHH), JIeJIaTh BBIBOJIBI U 3aKJIFOUCHHUS;

YMEHHE TPUMEHSATH B TMPOIECCE IO3HAHUS MOHATHUS (MPEIMETHBIE U
METaNnpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIHOJIb3yEMbIE B
XUMUH, TPeoOpa3oBbIBaTh IMIHUPOKO MPUMEHSEMbIE B XUMUHU MOJEIbHBIC
MPECTABICHUS — XUMUYECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUuueckas popmyna
U YpaBHEHUE XUMHUYECKOW PEAKIUHU — MPHU PEIICHUH y4eOHO-I03HABATEIbHBIX
3aa4, C y4€TOM OTUX  MOJICTbHBIX MPEJCTABICHUN  BBISIBISATH U
XapaKkTepu30BaTh  CYLIECTBEHHbIE MPU3HAKA H3y4aeMbIX OOBEKTOB —
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XUMUYECKUX BEIIECTB M  XUMHUYECKUX  peaKluid, BBISBIATH  OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CIEJCTBEHHBIE CBSI3M U MPOTUBOPEUHUS B
M3y4aeMbIX MPOIECCAX U SBIICHUSIX.

Ba3oBble ucciaenoBareabckue 1eMCTBUS:

YMEHHE UCIOJIb30BaTh MOCTABJICHHbIE BOMPOCH B KaUY€CTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KAyeCTBE OCHOBBI 1Jii (DOPMUPOBAHUSI TUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBHICKA3bIBAEMBIX CYXKJCHUI;

MPUOOPETEHUE OMNbITA MO IJIAHUPOBAHUIO, OPraHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YMEHHE HaONM0JaTh 3a XOJOM IIpollecca,
CaMOCTOSITETILHO MIPOTHO3UPOBAThH €ro pe3yJbTar, PopMyaupoBaTh 0000IIECHHS
U BBIBOJIBI 0 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh
OTU€T O MPOJIeIaHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHHE BbIOMpPaTh, AHAIU3UPOBATh U HHTEPHPETHUPOBATH HMH(POPMAIUIO
pa3IUYHbIX BUJAOB U (OpPM NPEACTaBICHUS, MOJIYy4YaeMyl U3 pa3HbIX
HMCTOYHUKOB (HAYUHO-MIOMYJISIpHAs JIUTEpaTypa XUMHUUYECKOTO COAECpKaHUS,
CIpaBOYHbIE mocoOus, pecypchl MHTepHETa), KPUTUYECKH OILICHUBATH
MPOTUBOPEUHUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3IudHble METOJIbI U 3alIPOChl IIPH MOUCKE U 0TOOpE
MH(pOpMAIIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX I BBITOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3a/1a4 ONMPEAEIEHHOTO TUIIA, MPUOOPETEHUE OIbITa
B 00JIaCTH HCMOJb30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O UCIIOIb30BaHUSI PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSATENIbHO BBIOMpATh ONTUMANbHYIO (OpMY MpeACTaBICHUS
MHpOpMAIIMU U WUIIOCTPUPOBATh pElIaeMble 3aJa4d HECIOXKHBIMU CXEMaMH,
auarpaMmMamMi, Ipyrumu popmamu rpaduky U UX KOMOUHAIUSIMU;

YMEHHE WUCIOIb30BaTh W AaHAIM3UPOBATh B IMpolecce YdyeOHOUW u
UCCIIEIOBATENbCKOM NEATEeIbHOCTH uH(popMaIuio 0 BIIUSIHUU
MPOMBIIJIEHHOCTH, CEJIhCKOTO XO3SIIICTBA W TpPAaHCHOpPTa HA COCTOSIHUE
OKpYXaroUer MPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:

yMEHHs 3a7aBaTh BOINPOCH (B XoJie Auanora u (Wiau) IUCKYCCUHU) IO
CyIIECTBY 00CyXJaemMoil Tembl, (OpPMYJIHUPOBATH CBOU MPEHAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS TTPEAJIOKEHHON 3a/1a4H;

YMEHHSI TPEJCTaBISITh IOJYYEHHBIE PE3YyJbTaThl  IMO3HABATEIIbHOU
NEATeNIbHOCTY B YCTHBIX M MHUCBMEHHBIX TEKCTaX; JeJlaTh MPEe3eHTALUI0
pEe3yJIbTAaTOB BBIMIOJTHEHUS XUMHUYECKOTO JKCIEepUMEHTa (1abopaTopHOTo
OMbITA, TA0OPATOPHON PaOOTHI MO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

yMEHHSI Y4e€OHOTO COTPYJAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOW M  HCCIIEIOBATEIIbCKON  NIESITENIbHOCTH TMPU  PEIICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3uruii  (oOcykaeHus, OOMEH  MHEHUSIMH, «MO3TOBbIE  IITYpMBbD»,
KOOpAMHAIIUS COBMECTHBIX JEUCTBUHM, OMpPEACIICHUE KPUTEPUEB IO OIEHKE
KauyeCcTBa BBIIIOJIHEHHON paboThI U JpYTHE).

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS:

YMEHHE CaMOCTOSATENIbHO OMPENENATh LEIU NESITEIbHOCTH, IJIAHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
NeATeNbHOCTh, BEIOMpPaTh Hanbomee 3P (heKTUBHBIE CITIOCOOBI PEIICHUs] YUEOHBIX
Y TO3HABATENIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTAaBIATh WJIM KOPPEKTHUPOBATH
MPETIOKEHHBIM AJITOPUTM JECUCTBUM MPU BBINOJIHEHUM 33aJaHUM C YYETOM
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MOJTyYEHHS] HOBBIX 3HAHUU 00 M3ydaeMbIX 00BEKTaX — BEIECTBaX U PEaKIUsiX,

OLICHUBATh COOTBETCTBHUE MOJYUYEHHOTO PE3yJbTaTa 3asBJICHHON LN, YMEHHE

WCMOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, IMpEIJaraeMble B YCIOBUU

3aJJaHUMN.

HNPEAMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHUIO 00A3aTEIBLHOIO

COJIep>KaHMsl, YCTAaHOBJIEHHOTO JaHHON (enepanbHOl paboyelt Mmporpammoit,

BBIJICJISIIOT: OCBOCHHBIE OOYYAIOUIMMHUCS HAay4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI

neucTBul, creuudpuyeckue Uil MpeaIMeTHOW o0nacTu «XHUMUS», BHJbI

NEATENBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro HMHTEPIPETALUN,

peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K koHmy oOyueHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBATh CMBICT OCHOBHBIX XWMHMUYECKHUX TMOHSTHUNA: aToOM, MOJEKYIa,
XUMHUYECKUU JJIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(oHOpOJIHAsT U HEOAHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAsE aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi JI0Jisl XUMHUYECKOr0 3JIEMEHTa B COEIUHEHUH, MOJISIPHBIA OOBEM,
OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJIb, 3JEKTPOOTPHUIATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUUECKas peakius, KilacCu(UKalMs peakuuid: peakiuu
COCIMHEHUS, PEAKIIUU PA3JIOKEHHUS, PEaKIMU 3aMelIeHUs, peakiluu 0OMeHa,
9K30- U SHJIOTEPMUUECKUE PEAKIINH, TEIIIOBOM 2P(DEKT peakinu, siapo aToMa,
AJEKTPOHHBIN CIIOW aToma, aTOMHasi OpOuTalIb, paJuyc aTomMa, XMMHUECKas
CBSI3b, MOJIIPHAsl U HEMOJsIpHAs KOBAJIICHTHasl CBSI3b, MOHHAs CBA3b, HOH,
KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJs BemiecTBa (IPOLIEHTHAs
KOHIIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHH U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHHs! (DOPMYI BEIECTB
Y YPAaBHEHHUN XUMUYECKHUX PEAKLIHIA;

e OIpENENsATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTEIEeHb OKUCIICHUSI DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAITIEKHOCTD
BEIIECTB K OMNpEeACIEHHOMY KJacCy COE€IMHEHUM 1o ¢opmysiaMm, BUJ
XUMUYECKON CBsi3M  (KOBaJIEHTHasT M HOHHAs) B  HEOPTaHUYECKUX
COEIMHEHUSX;

e packpeiBaTh cwmbica llepuommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TMEPHOJMYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT WX TnosoxkeHuss B Ilepuoguueckoil cucreme,
3aKOHOB COXPAaHEHHMS MACChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOraapo;

e OMNWCHIBATh M XapakTepu3oBarh Tabnuunyio dopmy Ilepuonnueckoit
CUCTEMbl XMMUYECKUX SJIEMEHTOB: Pa3INyaTh MOHITUS «TJaBHAsl MOATPYyMIa
(A-rpynmna)» u «mobounass noarpynmna (b-rpynma)», maneie u Oonbliue
MEepUOAbl, COOTHOCUTH OO0O3HAUEHHs, KOTOpbIE HMEIOTCS B TalIule
«Ilepuonnueckaa cucrema xumudeckux 3yneMeHTOB [[. M. MenneneeBa» ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHUS aTOMOB XUMUUYECKUX AJIEMEHTOB
(coctaB U 3apsa siapa, OOIIee YKCIO 3JIEKTPOHOB U paclpeesieHne UX M0
AIEKTPOHHBIM CJIOSIM);

e KJacCUPUIUPOBATH XUMHUYECKHE DJIEMEHTBhI, HEOPraHUYECKHUE BEIEeCTBA,
XUMUYECKUE peakuuu (1m0 YUCITy U COCTaBYy YYacTBYIOUIUMX B peakIuu
BEILIECTB, MO TETIOBOMY 3D PeKTy);
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XapaKTepu30BaTh (OMUCHIBATh) OOIHME XHWMHYECKHE CBOWCTBAa BEIECTB
pPa3JIMUHBIX KJIACCOB, MOJTBEPKJasl OMHCAHWE MPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MPOTEKAaHUS XUMHUUYECKUX TMpEeBpaliecHud B
Pa3IMYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJNI0O XHUMHYECKOTO 3JIEMEHTa M0 (opMyse COCAMHEHHS,
MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHECHHIO
XUMUYECKOUN peakinu;

MIPUMEHSTh OCHOBHBIE OINEPAllUd MBICIUTEIBHON NESITEILHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHWEe, CHCTEeMaTH3aluilo, KiIacCU(PHUKAIIUIO,
BBISIBJICHUE TPUUYMHHO-CIEJCTBEHHBIX CBS3E€H — [JI8 M3Yy4YCHUSI CBOMCTB
BEILIECTB U XMMHUUYECKUX PEAKIINi, €CTEeCTBEHHO-HAYUYHbIE METO/IbI MTO3HAHUS
— HaONJeHue, U3MEpPEeHHE, MOJCIUPOBAHUE, SKCIEPUMEHT (peanabHbId U
MBICJICHHBIN);

cJeI0BaTh MpaBUiIaM MOJb30BAHUSI XUMUUYECKOW MOCYA0U U J1ab0paTOpHBIM
obopynoBaHuEM, a TakXke mpaBuUjiaM oOpalleHuss ¢ BellecTBaMH B
COOTBETCTBHUM C HMHCTPYKIHUSMH 1O  BBINOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OMBITOB MO MOJTYUYECHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BooOpo/la W KHUCIOpPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEAEHHON
MAaCCOBOM [IOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W MNPOBOAUTH
XUMUYECKUE JKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB MIEJIOUEH U
KHUCJIOT C TIOMOIIbI0 UHAUKATOPOB (JTakMyc, GeHon(pTaienH, METHIOPaHK U

JpyTHE).

K koniy oOydenus B 9 kjacce mpeJMETHBIE pe3yJibTaThl HA 0a30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:
PACKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX NMOHATHNA: XUMAYECKUHN DJIEMEHT,
aToOM, MOJIEKYJla, HOH, KAaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJECHTHOCTH, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUS,
XUMHUYECKasl peaKiusi, XAMUYECKas CBsA3b, TEIVIOBOU 3P PEKT peakuuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOJIUTBHI, HEDJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOIMAIUS, PEAKIUM HOHHOTO OOMEHa, KaTauu3arop,
XMMHUYECKOE paBHOBECHE, 0OpaTuMble U  HeoOpaTUMBbIE  pEaKIHH,
OKHCIINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, OKHUCIUTENIb, BOCCTAHOBUTEND,
OKHCJIEHME M BOCCTAaHOBJIEHHE, aJUIOTPOINHs, aM(POTEPHOCTb, XUMHUYECKas
CBA3b (KOBaJEHTHAsl, MOHHAs, METaJUIMYeCcKasi), KpUCTAJUIMYECKasi pelérka,
KOppO3Us METAIJIOB, CIUIABBI, CKOPOCTh XMMHMYECKOM PEAKINH, IPEAEIIBHO
nonycrumas konuentpanus [IJIK BemecTsa;

WJUTIOCTPUPOBATh  B3aMMOCBSA3b  OCHOBHBIX XMUMHWYECKMX IOHATUH U
IIPUMEHSTD 3TU NOHATHS IPH ONMCAHUH BEILECTB U UX NPEBPALLICHUM;
UCII0JI30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJiE€HHUS (hOPMYJ BEILECTB
Y YPAaBHEHHUN XUMUYECKHUX PEAKLINIA;

ONPENENATh BAJEHTHOCTh U CTENEHb OKHUCICHHS XMMUYECKHX JJIEMEHTOB B
COCAMHEHNAX  PA3JIMYHOIO  COCTaBa, NPUHAUIEKHOCTh  BEIIECTB K
OMpeeIEHHOMY KJIacCy COeAMHEHUM 1o ¢hopmyliaMm, B XUMHUYECKON CBS3U
(KOBaJIeHTHAsl, UOHHAs, METAJNINYECKasl) B HEOPraHWYECKHX COEIMHEHHMSIX,
3apsA] HOHA [0 XMMUYECKOH (hopmyJie, XapakTep Cpelibl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COCIMHEHUM, TUII KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;
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packpeiBaTh cMmbIcT Ilepuommueckoro 3axkona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMaHHE: OIKWChIBAaTh M  XapaKTepHU30BaTh
TabnuuHyro ¢opmy Ilepuogmyeckoid CUCTEMbl XUMHUYECKHX JJIEMEHTOB:
pazniuuath TOHSTUS «TJlaBHas mnoArpymnmna (A-rpymnma)» U «modoyHas
noarpynmna (b-rpynma)», Manble W OOJbIIME MEPUOABbI, COOTHOCHUTH
0003HaYCHUS, KOTOPHIE UMEIOTCS B MEPHOJAMYECKON TaOJIUIIEe, C YNCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M
3apsini siapa, oOIllee YUCIO DJIEKTPOHOB U paclpeiesieHue HX Mo
3JIEKTPOHHBIM CJI0SIM), OOBSICHITH OOIMME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCAMHECHHN B Mpeaenax MajblX MNEPUOI0B U
[JIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHYECKHE DJJIEMEHTBhI, HEOPTraHMYECKHE BEIECTBa,
XUMUYECKUE peakuuu (1m0 YUCITy U COCTaBYy YUYacTBYIOUIUMX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3(PdeKTy, Mo HM3MEHEHUIO CTENEeHEH OKUCICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIMIHE M CHEHUPUUYECKUE XUMHUYECKHE
CBOMCTBA TIPOCTHIX M CJIOXHBIX BEIIECTB, TMOATBEpPXKIas OIMCAHUE
MpUMEpaMH MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHMX
XHMUYECKUX PEaKIIU;

COCTaBIISATh YPAaBHEHUS DJICKTPOJIUTHUECKON AUCCOIMAIMUA KUCIIOT, HIeI0UYeh
U COJIeH, TIOJIHbIE M COKpAIIEHHBIE YpaBHEHUSI PEaKIUid HMOHHOTO OOMEHa,
YpaBHEHUSI pEAKIUN, MOATBEPKAAOIIUX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMUHBIX KIIACCOB;

pacKpblBaTh  CYHIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIIUM
MIOCPEICTBOM COCTABJICHMS AJIEKTPOHHOTO OajlaHca 3TUX PEaKInid;
MPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUS,
BO3MOXKHOCTH TPOTEKAaHMS XHUMHYECKUX TMPEBpaIleHU B pPa3IUYHBIX
YCIIOBUSX;

BBIYUCIISIT OTHOCUTEIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJI0O XHMHUYECKOrO »JJIeMeHTa Mo (opMmylie COCIUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XHMUYECKOU pEeaKInu;

coOJIIoAaTh MpaBUiia MOJIb30BaHUS XMMHUYECKON MOCYAOW U J1a0OpaTOpPHBIM
obopynoBaHueM, a TaKXke TMpaBWia oOOpalleHuss ¢ BellecTBaMH B
COOTBETCTBHUM C MHCTPYKIUSMH 1O  BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OMBITOB MO MOJTYUYECHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKka M yriaekucioro rasa);

MPOBOJIUTh PEAKIIUM, MOATBEPKIAIOIINE KAaYECTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: pPACIO3HABaTh OMNBITHBIM MYTEM XJIOpPUA-, OpOMUI-, HOAMA-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUAPOKCUA-HOHBI, KATHOHBI
aMMOHHSI ¥ HOHBI HU3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHWYECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIIMU MBICIUTEIBHON NEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 00OOIIECHHE, CHUCTEMAaTU3aIliI0, BBISIBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — i M3YyYEHUS CBOMCTB BEIIECTB U XUMHYECKUX
peakiui, eCTeCTBEHHO-HAay4YHble METOJbl TO3HAHHUS — HaOJIOJICHHUE,
M3MEpEeHHE, MOJEIUPOBAHUE, OKCIEPUMEHT (peadbHBIM W MBICICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaunmeHoBaHne KoanuectBo yacos
Ne DJIeKTPOHHBIE (HU(PPOBHIE)
pa3ieJIoB U TeM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChbl
NporpamMMel padoThI padoThI
Pasnea 1. IllepponayanbHble XHMHYECKHE IIOHATHS
XuMust — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 ) bu6mmoreka [IOK
' U MPAKTUYECKOU https://m.edsoo.ru/7f41837¢c
JeSATETbHOCTH YeJIOBEKa
12 BeittecTBa 1 XUMUUECKHE 15 ! bubmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pasnen 2. BaxkHeiilue npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
)1 Boznyx. Kucnopog. 6 bubnnorexa [JOK
' [TonsiTre 06 oxcuaax https://m.edsoo.ru/7f41837¢c
27 Bonopon.Ilonsitue o g ) bubnnorexa [JOK
' KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837¢c
’3 Bopa. PacTBopbi. 5 ! ) bubnnoreka [IOK
' [TonsiTHe 06 OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYeCKUX 11 1 1 Brbmiorera LIOK
' P N https://m.edsoo.ru/7f41837¢c
COCTMHEHUI
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paspnen 3. Ilepunoanueckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHne aToMoOB.
Xumuueckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[Tepuonnueckuii 3aKOH U

[Tepuonnueckas cucrema
bubmnoreka [IOK

3.1 XUMHUYECKUX DIJIEMEHTOB
7 https://m.edsoo.ru/7f41837¢

. . Menpeneena.

Crtpoenue atoma

XUMHYECKas CBA3b.

39 OKucIuTenbHO- g ! bu6mmoreka [IOK
' BOCCTAaHOBUTEJILHEIC https://m.edsoo.ru/7f41837¢
peakiuu
bubmnoreka [IOK
J4!
TOTO O pasAcity 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOTPAMME
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9 KIIACC

HaumeHnoBanue KosnnyecTBo yacos
Ne DJIeKTPOHHBIE (HU(PPOBHIE)
pa3ieIoB U TeM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMporpaMmMsbI padoThbI padoThbI
Pa3znen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
IToBTOpEeHUE U
11 yriayOneHue 3HaHul 5 ! bubnnorexa [JOK
' OCHOBHBIX Pa3AeioB https://m.edsoo.ru/7f41a636
Kypca 8 knacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmuotexa LIOK
' P N https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKIUN
DNEeKTpOoIUTHYECKAS
13 JIACCOLIMAITHS. g ! ) bu6mmoreka [IOK
' XUMHUYECKUE PEAKLIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Pa3znen 2. HemeTa/uibl 1 X COeIMHEHUSA
OOm1ast xapakTepUCTHKA
2.1 XUMHUYECKUX IJIIEMEHTOB 4 1 brtamorexa LOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['agorenst
OOm1ast xapakTepUCTHKA
bubmnoreka [IOK
2.2 XUMHUYECKUX IJIIEMEHTOB 6

VIA-rpynmnsl. Cepa u e€

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

COCTMHCHHMS
OOm1ast xapakTepUCTHKA
’3 XHMUYECKHUX DJICMESHTOB . bubmnoreka [IOK
' VA-rpynmnsl. A3oT, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX coeqMHECHUS
OOm1ast xapakTepUCTHKA
XUMUYECKHUX DJIEMCHTOB Eub 1OK
noIMoTeKa
2.4 IVA- . Yrnepo,
Fp}:HHH HieporH 8 https://m.edsoo.ru/7f41a636
KpEeMHUH U UX
COCTMHCHHMS
Hroro no pazgeny 25
Paznen 3. Metajuiibl U MX COeIMHEHMSI
31 OO6mue cBoicTBa 4 bu6mmoreka [IOK
' METAJLIOB https://m.edsoo.ru/7f41a636
39 Baxwueiimme MeTamibl 1 16 bu6mmoreka [IOK
' HX COCIMHECHMUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus n okpy:kamomas cpeaa
41 BemectBa u matepuansl B 3 bubnnoreka [IOK
' JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmmorexa HOK
P P https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOINECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

o Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagko C.A., AkuuonepHoe ob6miectBo «M3maTenscTBo
«IIpocseuienue

e Xumus, 9 kinacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., AxkunonepHoe oOuiectBo «M3maTenscTBo
«IIpocseuienue

e T1abmuubl: [lepuonnueckas cucrema xumuueckux sieMeHtoB JI. WM. MenneneeBa, Tabiuiia pacTBOPUMOCTH,
AJIEKTPOXUMUYECKUN Psii HATIPSIKEHUST METAIIIIOB

METOANYECKHUE MATEPHUAJIbI 111 YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiit-ypoBeHsb.-Peannzanus-tpedoanunit-dI'OC-ocHOBHOTO-
oO1ero-odpa3zoBanus.-Meroaudyeckoe-rnocooune-ais-yuurens.pd

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/?utm_source=eljur\
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
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