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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa o XMMHHM Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUSl COCTaBJI€HA HAa OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIILHON MPOrpamMMbl OCHOBHOTO OOIIEro
obpaszoBanus, mnpexacraBieHHbIx B PI'OC OO0, a Takke Ha OCHOBe QenepaabHOi pabdoueit
MpPOrpaMMbl BOCHUTAHHS U C YYETOM KOHIIEMIMU MPENojaBaHus ydyeOHOro mpeamera «XUMHS» B
oOpa3oBarenbHBIX opranu3anusax Poccuiickoit deaepanum.

[TporpamMma mo xumMuu Ja€T NPEICTABICHHUE O MENSAX, OOIICH cTpaTerun 00ydeHus, BOCITUTAHHS
U pa3BUTHUA OOy4yaloOUIMXCA CpEACTBAMU Y4YeOHOro TMpeAMeTa, YCTaHaBIMBaeT 00s3aTesIbHOE
MIpeIMETHOE COZIepKaHKE, IIPeyCMaTPUBAET paclpeesieHue ero no KiaccaM U CTPyKTypUPOBAHHE 110
pazienaM M TeMaM MPOrpaMMbl IO XHUMHH, OIPEACISCT KOJUYECTBEHHbIE W KAaYeCTBEHHBIE
XapaKTePUCTUKU COJIEP>KaHUsl, PEKOMEHIYEMYIO IOCJIEeOBATEIbHOCTh HU3YUYEHHUS] XUMUU C Y4ETOM
MEXIMPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€i, JIOTUKM y4eOHOro IMpolecca, BO3PACTHBIX
O0COOCHHOCTEH 00YYaroIIMUXCs, ONMPEIeNsieT BO3MOKHOCTH TpeIMeTa I peanu3aud TpeOOBaHUN K
pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, a Takxke TpeOoBaHUU K pe3ylnbTaTaM OOyYeHHsS XMMHUU Ha YPOBHE IleNiel H3y4YeHHS
MpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-TIO3HABATENBHOM AEATEILHOCTH 00YyYarollerocs mo OCBOCHHIO
y4e0HOTO COMCPKAHMSI.

3HaHWE XUMHUHU CIY>KUT OCHOBOW i1 (POPMHpPOBAHHS MHUPOBO33PEHUS OOYYaIOLIETrocs, €ro
MPEACTABICHUI O MAaTepUaJbHOM EAMHCTBE MHUpPA, BAXKHYIO POJb UTPAOT (POPMUPYEMBIE XUMHUEH
MPEACTABJICHUS O B3aWMOIPEBPAIICHUSIX SHEPTHH W 00 SBOJIOIMHM BEIIECTB B MPHUPOJIE, O MYyTsIX
pelieHus rno0aabHBIX MPoOIeM YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPIETUUYECKO,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3aliii BO3MOXHOCTEH HJIsi caMOpa3BUTHUS M (POPMHPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001IeH 1 (yHKIIMOHATILHON TPaMOTHOCTH; BHOCUT BKJIAJl B JOPMUPOBAHUE MBIIIICHUS U
TBOPUYECKHUX CHOCOOHOCTEH O0ydJaromuXxcs, HABBIKOB MX CaMOCTOSITCIILHON Y4YeOHOH IesTeILHOCTH,
AKCIIEPUMEHTATbHBIX U MCCIEI0BATEIbCKUX YMEHHM, HEOOXOANMBIX KaK B MOBCEIHEBHOM JKU3HHU, TaK
1 B PO ECCUOHAIBHON IeATETLHOCTH; 3HAKOMHT CO CIEIU(PUKOI HAYYHOTO MBIIIJICHUS, 3aKI1a/IbIBACT
OCHOBBI I[EJIOCTHOTO B3TJIsi/Ia HA €IUHCTBO MPHUPOIBI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ITAllOM B
(hOpMUPOBAHUM €CTECTBEHHO-HAYYHOH TPaAaMOTHOCTH OOYYArOIIMXCS; CIOCOOCTBYET (HhOPMUPOBAHHIO
LIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPHUPOJAE, K YEIOBEKY, BHOCUT CBOMU
BKJIQJI B 9KOJIOTHUECKOE 00pa3oBaHUE O0yJArOIIINXCS.

JlanHple HampaBlieHUsT B OOyYeHHUM XHMHHU OOECTeUMBAIOTCS CHEU(UKON Ccoaep KaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISETCS MEeAarorn4eckd aganTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HayK{ XMMHUU Ha OTPe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMS OPHEHTUPOBAH HAa OCBOCHHE
0o0yJaronMMHUCA CHCTEMBI TIEPBOHAUYATIBHBIX TMOHATHH XHMHH, OCHOB HEOPTraHWYECKONW XUMHUU U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TIOHSITHI OPraHNYE€CKON XUMHUH.

CtpykTypa cofepaHus IporpaMMBbI 10 XUMUU ¢(HOPMHUpPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
k e€ m3ydenuto. CojaepkaHue CKJIAABIBACTCS W3 CHCTEMBI TMOHATHH O XUMHYECKOM OJJIEMEHTE WU
BEIIIECTBE M CUCTEMBI MIOHITHI 0 XUMHUECKOU peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI
[0 TPUHILMIY I[OCJIEI0BATEIbHOIO Pa3BUTHS 3HAHWW Ha OCHOBE TEOPETUUYECKHX MpPEACTaBICHUI
Pa3HOTr0 YPOBHSI:

ATOMHO-MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;
[lepuoanueckoro 3akona /1. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;
YYEHUS O CTPOCHUHU aTOMa U XUMHUYECKOMN CBS3H;

MPEICTaBICHUI 00 IIEKTPOIUTUYECKON TUCCOLIMAIINH BEIIECTB B PACTBOpaXx.

AN NI NN
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Teopernueckne 3HaHMS pPAcCMaTpPUBAIOTCA Ha OCHOBE HMIMPHUYECKH IIOJIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJAHOTO YPOBHS K JIPYrOMY, BBITOJHSSA
GyHKIUN OOBSCHEHUS W TNPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS U BO3MOXKHOCTEH NPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS U3yYaeMbIX BEILIECTB.

OcBoeHue nMporpaMmbl IO XUMHU CIOCOOCTBYET (POPMHUPOBAHUIO MIPECTABICHUS O XUMHUYECKOH
COCTABJISIFOLIEH HAYYHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW IMPUPObI, IEHHOCTHOTO OTHOLLIEHUS
K HAyYHOMY 3HaHUIO U METO/aM I03HAHUS B HAayKe.

N3ydyeHne XMMHMHM NPOMCXOAWUT C NPUBJICYEHHEM 3HAHUN M3 paHEE HU3YUYEHHBIX YUYEOHBIX
npeaMeToB: «OKpyxarmui Mupy, «bruonorus. 5—7 kinaccb» U «DPusnka 7 Kiiacey».

[Ipu m3ydeHUH XUMHU TPOMCXOIUT (HOPMUPOBAHHME 3HAHUI OCHOB XWMHYECKOM HAyKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUUECKON AESITeTbHOCTH YeJOBEeKa M KaK OJHOr0 W3
KOMITIOHEHTOB MHUPOBOW KYJBTYpHL. 3ajaya yueOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHUM CHCTEMBI
XUMHYECKUX 3HAHUM — BaXKHEUIMUX (AKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKUX IMOJIOKCHHUH,
JOCTYITHBIX 00O0OIIEHUI MHPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B MPUOOIIEHUN K HAYYHBIM
METOJIaM TMO3HAHUS MPU M3YyUEHUH BEIIECTB M XUMHUYECKUX peakuuil. B ¢hopMupoBanuu u pa3BuTUU
MO3HABATENBHBIX YMEHUH U UX MPUMEHEHUH B Y4eOHO-TI03HABATENIbHON U y4eOHO-UCCIIeI0BATEIbCKON
JesTeTbHOCTH, OCBOCHUH TPABUII O€30IaCHOT0 OOpAIICHUs C BEIECTBAMH B IMIOBCETHEBHOMN JKHU3HU.

[Ipy wu3yyeHMH XUMUU Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Ba)KHOE 3HAYCHHE
npuoOpenu Takue ey, Kak:

v\ (opMHpOBaHHME MHTEIUICKTYalbHO pa3BUTOH JIMYHOCTH, TOTOBOH KCaMOOOPa30BAHHIO,
COTPYJIHUYECTBY, CAMOCTOSITEIHLHOMY MPHUHATHIO PEIICHUN, CIIOCOOHOM aaanmTUpOBaThCs K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKM3HU;

v\ HanpaBIeHHOCTH  OOyYeHHMS HA  CHCTEMATHYeCKOE MNPHOOIICHHE  OOYdalomMXcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOW N€ATENbHOCTH, HAYYHBIM METOJIaM IO3HAHUS, (POPMUPYIOLIUM
MOTHBAIIMIO ¥ PA3BUTHE CIOCOOHOCTEH K XUMUU;

v\ obecrneueHue  YCIIOBHIA, CHOCOOCTBYIOIINX  MPHOOPETEHHIO 00y4arIUMHUCAONBITA
pa3sHOOOpa3HON JesITEeNbHOCTH, MO3HAHUS W CAMOIO3HAHUWS, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

v' (opmupoBanue o0mIeH (YHKIHOHANLHON ¥ €CTECTBEHHO-HAYYHOUIPAMOTHOCTH, B TOM UHCIIE
yMEHUI OOBSICHATh U OLIGHUBATh SIBJIEHUS OKPY)KAIOIIEr0 MHUpPA, HUCIHOJb3ys 3HAHUSA W OIIBIT,
MOJTyYEHHBIE TIPU U3YUYECHUU XUMUHU, IPUMEHSTh UX TIPU PEIICHUH TTPOOJIEM B TTOBCEIHEBHOM KU3HU U
TPYJIOBOU JNEATEIBHOCTH;

v\ (popmupoBaHMEe Y OOYydYAIOIMXCS T'yMAHHCTHYECKMX OTHOIICHMH, IOHMMAHHS IEHHOCTH
XUMUYECKUX 3HAHUH TSl BEIPAOOTKU SKOJIOTMUECKH I[EI€CO00pa3HOTO MOBEJACHUS B OBITY U TPYIOBOI
NeSITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPY’KaIOIEeH MpUPOIHON Cpeibl;

v\ pa3BuTHE MOTMBALMHM K OOYYEHMIO, COCOOHOCTEil K CAMOKOHTPOJTIO H CAMOBOCHHTAHHIO Ha
OCHOBE YCBOCHMs OOIIEYEIOBEYECKHX IIEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis U
HaIpPaBJIEHHOCTH JaJIbHEHIIEro 00yUYeHUsI.

OOmiee 4McaO 4YacoB, OTBEAEHHBIX MJs M3YYEHUS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanmsi, coctaBisgeT 136 dyacoB: B 8 kimacce — 68 yacoB (2 yaca B Heflen0), B 9 kiacce — 68 gacos
(2 yaca B HeziENIO).
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COJAEP)KAHUE OBYYEHUA

8 KUIIACC
IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuun. Posib XMMuK B XKU3HU 4YeIOBeKa. XMMUS B CUCTEME HayK. Tena u BemiecTsa.
dusnueckre CBOKMCTBA BEIIECTB. ATrperaTHoe COCTOsHHE BellecTB. [loHsATHE 0 MeTojax MO3HaHUS B
xuMun. Yucreie BemecTBa U cmecu. CriocoObl pa3eieHus] CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE A1eMeHThl. CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudeckass popmyna. BageHTHOCTP aTOMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemiecTB. OTHOCUTENBbHAS aToMHasi Macca. OTHOCUTENbHAsT MOJIEKYJIsipHasi Macca. MaccoBas
JIOJIS XUMHUYECKOI0 JIEMEHTa B COCAUHECHUH.

KommmuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €IHHHUII BerecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COSTUHEHHM.

Du3NYECKUEe U XUMUYECKHUE SBJICHUS. XUMUYECKasi peaklus U €€ MPU3HAKU. 3aKOH COXPaHCHUS
Macchl BeIIeCTB. XHMHUYECKHE ypaBHeHUs. Kiaccuduramuss XMMHUYECKUX PEaKIui (COCTMHCHUS,
pa3oKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuil sxcnepumenm: 3HAKOMCTBO C XUMUYECKOM TOCYA0H, ITpaBuiiaMu paboThl B 1abopaTtopuu
u npuémMamu oOpaimieHusi ¢ JabopaTopHBIM 000PYIOBaHHEM, W3YYCHHE WM ONHMCAHHE (PU3UICCKUX
CBOWCTB 00pa3I[0B HEOPraHMUYECKUX BEIIECTB, HaOmroneHue (u3ndeckux (IUIaBJICHHUE BOCKA, TasHHUE
JbJa, pacTUpaHUe caxapa B CTYIKE, KUIEHUE U KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJila C KUCIOTOW) SIBIICHUM, HAONIOACHUE U
OMHMCAaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3yioKeHue caxapa, B3aUMOJCHCTBUE
CEpPHOM KHCIIOTBI C XJOpuUIOoM Oapus, paznoxeHue ruapokcuaa menu (II) mpum HarpeBaHuw,
B3aMMOJIeiicTBHE skeje3a ¢ pacTBopoMm conu meau (II), mzydeHue crnocoOOB pasneneHus cMmecei:
MOMOIIbI0 MarHuTa, (PUIBTpOBaHWE, BBIMAPUBAHUE, IUCTUIUIAIMUSA, XpomaTorpadus, IPOBEICHUE
OYHCTKM TIOBAPCHHOW COJIM, HAOJIOJICHWE W OINMCAaHUE pPe3yJbTAaTOB TPOBEJACHHS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JJaHIe MOeNel MOJIEKY (IIapOCTEeP KHEBBIX ).

Baosicneiimuue npedcmasumenu HeopeaHuuecKux eeuiecme

Bo3gyx — cmecs razoB. CocrtaB Bo3ayxa. Kucimopog — 3I€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xuciopoga B MpHUpojae, (U3NYECKME M XMMHUYECKHE CBOWCTBA (peakUUU TOPEHHUS).
Oxcunel. Ilpumenenue kucnopona. CrnocoObl MOTy4YeHHS KUCIOpoJa B J1abopaTopuu U
npoMeblnieHHOCTH. KpyroBopotr kucimopona B mpupoge. O30H — amwioTpomHas MOAUQpUKAIUs
KHUCJIOpOJa.

TemmoBoit 3ddekT XUMHUECKON peakluud, TEPMOXUMHUYECKHE YpaBHEHUS, DJK30- H
SHIOTEPMUYECKHE PeaKIuU. TOMIMBO: yroidb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIIEHUE TAPHUKOBOTO
s dexra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoje, Gpusndeckue u
XUMHYECKHE CBOICTBA, TPUMEHEHHE, CTIOCOOBI Mony4yeHus. KUCcIoThl U comu.

Mossipabiii 00bE€M ra30B. Pacu€Tel M0 XUMUYECKUM YPaBHEHUSM.

@dusnyeckue cBoWicTBa BOAbBL. Boxa kak pactBopurens. PactBopsl. Haceiiennsle u
HEHACBIIIEHHbIE PacTBOPBI. PacTBOpMMOCTH BelllecTB B BOJie. MaccoBas J0Jisl BEIIECTBA B PaCTBOPE.
Xumuyeckue cBoiicTBa BoJbl. OcHoBaHus. Poib pacTBOPOB B MpUPOAE U B KU3HM YEIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbiX Bod. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukanmss Heopranmveckux  coemuHennit. Oxcuasl.  Kimaccudukammst  OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aMm@oTepHble) U HeconeoOpasyroue. HomeHknaTypa
okcu0B. Duznyeckue U XMMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.
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OcnoBanus. Knaccupukanuss ocHOBaHMM: IIENOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
Homenkmarypa ocHoBaHuil. @Pu3nueckMe M XHUMHUYECKHE CBOWCTBAa OCHOBaHWil. IlomyueHue
OCHOBaHMM.

Kucnorsl. Knaccudpukamust xucnor. Homenkiarypa kucior. Du3MUecKue M XUMHYECKUE
cBoricTBa KucnoT. Psan akruBHoctu metauioB H. H. bekerosa. [lomyyenue Kucior.

Conu. Homenkiarypa coseil. @uznueckue U XuMUYECKHe CBOMCTBa cotiel. [lomyuenue cosnen.

I'eneTnyeckas CBA3b MEXKIYy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuyeckuu dKcnepumenm: KadyE€CTBEHHOE OIPEACIICHHE COJAEpkKaHUS KHUCIOpOJAa B BO3ZIYXE,
MOJIy4eHUe, CcoOMpaHue, pacrno3HaBaHME M H3Y4YEHHE CBOMCTB KHCJIOpOJa, HaOIIoAeHUe
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCJIOBHS BO3HMKHOBEHHS M TPEKPALICHUS TOPEHHS
(moxxkapa), o3HaKOMJIEHHE ¢ 00pa3llaMyi OKCHJOB W OINHCAaHHE UX CBOWCTB, MOJy4YeHHUE, COOMpaHUeE,
pacrno3HaBaHME€ U W3Y4YEHHME CBOMCTB BOAOpoAa (rOpeHue), B3aUMOAECHCTBHE BOIOPOAA C OKCHUIOM
veau (II) (BO3MOXKHO WCIIOJIL30BaHHME BHUACOMATEPUAIOB), HAONIOJIEHUE OOpasloB BEIIECTB
KOJIMYecTBOM | MoOnb, HCCIIeOBaHME OCOOCHHOCTEH pacTBOpEHHUs BEIIECTB C Pa3IMYHOMN
pacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OIPEIEIEHHOW MacCOBOW JIOJEH pacTBOPEHHOTO
BELIECTBA, B3aUMOJACHCTBUE BOJbI C METalIaMU (HAaTPUEM U KajlbliMeM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), HCCIEIOBAaHWE O0Opa3lOB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOMIOZICHNe W3MEHEHHMsS OKPAcCKH HHIUKATOPOB B PAcCTBOpPAax KHUCJIOT W MIETOYeH, H3y4eHHe
B3auMmoeiicTBus okcuna meau (II) ¢ pacTBopoM cepHOIl KUCIOTHI, KHCJIOT C METa/lIaMH, PEaKIIHi
HEWTpaIU3alnH, ITOJy4YEHUE HEPAaCTBOPHMBIX OCHOBAHMM, BBITECHEHME OJHOTO METaula IPYTUM H3
pacTBOpa COJIM, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «BaxxHennme Kiiaccbl HEOpraHU4eCKUX
COETUHEHUI.

[Iepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux 3semeHToB /. 1. Menneneesa.
Crpoenue aToMoB. XuMHuecKasi CBsA3b. OKUCINUTENbHO-BOCCTAHOBUTENIbHBIE pEAKLIUU

[lepBble MONBITKM KiIacCU(PUKAMM XUMHUYECKUX 3JIeMEHTOB. lIoHsATHME O Tpynmax CXOIHBIX
AJIEMEHTOB (ILLENOYHbIE U IIEJIOYHO3EMENIbHbIE METAJUIbl, aJOr€Hbl, UHEPTHBIE ra3bl). DJIEMEHTBHI,
KOTOpBIe 00pa3ytoT aMpOoTepHbIE OKCUABI U TUAPOKCUIBIL.

[Iepnonnueckuit 3akoH. Ilepumonnueckas cucrema xummyeckux iemeHToB [[. M. Menpeneesa.
Koportkonepuoanast u jymHHonepuoHas ¢popMsl [lepuoandeckoil cUCTEMbI XMMHUUECKHUX 3JIEMEHTOB
H. W. Menneneesa. Ilepuonsl u rpynmbl. PUZHMYECKUN CMBICI INOPSIAKOBOTO HOMEpPA, HOMEPOB
MEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocraB aromHbIX sep. M3orombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00oouek aroMoB MepBhIX 20 XUMUYECKUX d71eMeHTOB [lepunonnueckoii cucremsl Jl. 1. Menneneena.
XapakTepUCTUKa XUMHUYECKOTO JJIEMEHTa IO €ro InoioxxkeHuto B llepuommyeckon cucreme [I. M.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHMUYECKHX 3JIEMEHTOB, METAUIMYECKUX M
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAaM U EPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u Ileproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB JUIS
pa3BuTusA HayKu U npakTuku. [. M. MennaeneeB — y4€HbIN U TpakJaHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (MOJISIpHAsE M HETIOJISIPHASI) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTh
XUMHUYECKUX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp okucineHus. OKHCIUTEIBHO-BOCCTAHOBUTENBbHbBIE peakuuu. IIporeccsl okuciaeHus u

BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.
Xumuueckuil sKcnepumenm: U3yuyeHUue oOpa3IOB BELIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOJICHCTBUE
THAPOKCH/IA IIMHKA C pacTBOpaMU KHUCJIOT M ILEJIO0YEH, IPOBEIECHHE ONBITOB, WILTIOCTPUPYOLINX
MpUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil  (ropeHue, peakiuu  paslioKeHUs,
COCTMHCHMUS).
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Meosicnpeomemnvie cea3u

Peanun3anus MexnpeaMeTHBIX CBA3E€H NPU M3YYEHUU XUMHH B 8 KJ1acce OCYIIECTBIISIETCS Uepes
UCMOJb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX IOHATUH, TaK W MOHATHUH, SBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O ITUKIIA.

OOwie ecTecTBEHHO-Hay4HbIE IMOHATHUSA: HAyyHbIH (akT, TUIOTe3a, TEOpHs, 3aKOH, aHaJIM3,
CHHTE3, KilacCU(pUKaLus, NepUOJUYHOCT, HAOIIOIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHE,
MO/JIENb, SIBJICHUE.

®dusmka: wmarepus, aToM, D3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHA, H30TOIbI,
PallMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUNA 3apsi]l, BELIECTBO, T€JIO, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, ra3, (U3nuecKue BeITMUNHBI, €IUHHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPAIbI, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOIMAEMbIE,
TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKkus

IIepnonnueckuit 3akoH. lleprnoanyeckas cucrema xumudeckux snemenTos 1. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMMUYECKHX DJIEMEHTOB IIEPBBIX TPEX
NEePUOJIOB, KajMsl, KalbliUig M HX COCIUHEHUH B COOTBETCTBUM C IIOJIOKEHHEM O3JIEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMUUYECKON CBSA3U. TUIBI KPUCTANINYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THIIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BellecTB. XMMUYECKHE CBOMCTBA BEILECTB,
OTHOCALIMXCS K PAa3IUYHBIM KjIaccaM HEOPraHMYeCKUX COEAMHEHHMH, TIeHeThdyeckas CBs3b
HEOpPraHUYECKUX BEILECTB.

Knaccudukanus XMMHUYECKHX peakUuil MO pPa3IuyHbIM IpH3HaKaMm ([0 YHUCIy MU COCTaBy
YUYacTBYIOUIMX B pEaKLUM BELIECTB, MO TEMJIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTEIEeHEH OKUCIICHMS
XUMHUYECKHUX 3JIEMEHTOB, IO 00paTUMOCTH, [0 Y4YacTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUECKUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHMS.

[lonatue o ckopoctd xumuueckol peakuuu. IlonsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusix. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakinusx. [loHdarue o karamuse.
[lonsaTie 0 XMMHUYECKOM paBHOBecUU. DaKTOpHI, BIUSIOIIME HA CKOPOCTb XUMUYECKOW pEaKkLuu U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAKLMU,  AJIEKTPOHHBIM  OalaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENNBHON peakinu. COCTaBIEHUE YPABHEHUN OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIAN
C UCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOr 0 OanaHca.

Teopust 2JIEKTPOIUTUYECKOW UCCOLMALMU. OJEKTPOIUTHI W HEINEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHNM3M JUCCOLMAIMU BEIIECTB C PA3JIMUYHBIMM BHJAMH XUMHUYECKON cBs3U. CTEleHb
aucconnanuy. CUabHbIE U ClIa0ble 3IEKTPOIIUTHI.

Peakuuu moHHOrO oOOMeHa. YCIOBHS MPOTEKAHMSI PEAKIMI HMOHHOrO OOMEHa, MOJHbIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHs peakuuil. CBoMCTBa KHCIOT, OCHOBAaHMI M COJIEH B CBETE
MPEJCTaBICHUN 00 ANMEKTPOIUTHYECKON nucconuanuu. KayecTBeHHble peakiiuy Ha WOHBL. [loHsTHE O
TUAPOJIU3E COJIEH.

Xumuueckuu sKcnepumenm: O3HAKOMIIEHUE C MOJEIIAMHA KPUCTAJUIMUECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB W HeMeTauloB (rpaduTa M anmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIIETIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peaklry OT BO3JEHUCTBUS PAa3IMYHBIX (AaKTOpPOB,
HCCIJIEIOBAHKE JJIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, IIPOLIECCA IUCCOLMAMUA KUCIIOT, IIeJI0uel 1
cojiieid (BO3MOYKHO HCIIOJIb30BaHUE BHUJEO MATEpUANIOB), NMPOBEACHHE OIBITOB, WILIIOCTPUPYIOIINX
MpU3HAKW TPOTEKAHMsI peakuuid HMOHHOro oOMmeHa (oOpa3oBaHuE oOcalika, BBIJCIIEHHUE Tas3a,
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o0Opa3oBaHHe BOJbI), OMBITOB, HUIIOCTPUPYIOIUX MPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakluu pas3jiokKeHNs, COEIUHEHNS), PACIIO3HABAHUE HEOPIaHUUYECKUX BEILECTB C
MIOMOILBIO KAYECTBEHHBIX PEAKIIMIA HA HOHBI, PEILICHUE HKCIIEPUMEHTANIBHBIX 3a/1a4.

Hememannwt u ux coeOunenus

OOmast xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOCHMsI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHue W (PU3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB. XHMHYECKHE
CBOMCTBa Ha IpuMepe Xxjopa (B3aUMOAEWCTBME C MeETalllaMH, HEMeTajlylaMH, IIeJoYyaMu).
Xnoposogopos. ComsiHast KUCIIOTa, XMMHUUECKUE CBOMCTBA, OJIy4YeHUe, NpuMeHenue. [leiictBue xmopa
U XJIOPOBOJIOPO/Ia HA OPraHU3M YesoBeKa. BajkHelune XI0puasl U UX HaX0XKJIEHUE B IPUPOJIE.

OOmas xapaktepuctuka 3jeMeHToB VIA-rpynmbel.  OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne 1 (pu3nueckue cBOMCTBa MPOCTHIX BEIIECTB — KUCI0pOJa
U cepbl. AIIOTpPONHBIE MOAM(DUKALMK KUCIOpoJa M cepbl. XHMHYECKHE CBOICTBAa CEpBI.
CepoBoniopofi, cTpoeHue, (pusnueckue U XuMU4eckne cBoiicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENN
KHUCIOTHBIX OKcuaoB. CepHas KHUCIIOTa, (u3MyeckMe M XHMHUYECKHe CBoicTBa (o0mme Kak
IIPEJCTaBUTENA KJlacca KHUCIOT M creuuduyeckue). XUMHUECKUE PpeakluH, JIeKallue B OCHOBE
IIPOMBIIIJIEHHOTO CII0cO0a Moay4yeHus: cepHoil kuciotel. [Ipumenenue cepHoit kucnotsl. Cosn cepHO
KHMCJIOTBI, KAaUeCTBEHHAsl peakius Ha cyibgaTr-uoH. HaxoxaeHue cepbl U €€ COeMHEHUN B IIPUPOJIE.
XUMHUYECKOE 3arps3HEHUE OKPYXKAIoLIEH Ccpeabl COEAMHEHUSIMH cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAILECHNUS.

OOmast  xapakrtepucTuka 531eMeHTOB  VA-rpynmbl. OcoOE€HHOCTH  CTPOEHHMsSI aTOMOB,
XapaKTepHble CTENEHU OKUCIEHUs. A30T, pacnpoCTpaHEHHE B MPUPOJE, PU3NUECKUE U XUMHUUYECKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (pU3NYECKME U XMMHUYECKUE CBOICTBa,
nojiyueHue u npumeHeHue. Coau aMMOHMS, UX (PU3NUYECKHE U XMMHUYECKHUE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakuuss Ha MOHBI aMMOHHUA. A30THasg KHUCIOTa, €€ MoJydyeHHe, (u3nyecKue U
XMMHYECKHe CcBoicTBa (0oOmMe Kak MpeICTaBUTENs Kiacca KUCJIOT U crenu(puyeckue).
Hcnonp30BaHne HUTPATOB M COJIEH aMMOHUSI B KaueCTBE MUHEPAJIbHBIX YJI0OpeHHil. Xumuueckoe
3arps3HEHUE OKPY’KAIOLIEeH cpeibl COCIUHEHUSMHU a30Ta (KUCIOTHBIE JOXKIM, 3arpsi3HEHHE BO31yXa,
noyBsl U BoJoéMOB). Docdop, amnorponHsle Mogudukanuu docdopa, U3NUIECKUe U XUMHUYECKHE
cBoiictBa. Oxcupa ¢ocdhopa (V) u docdhopHas kucimora, (uU3MUECKHE U XUMHUYECKHE CBOWCTBA,
nostydenue. Mcnonb3zoBanue pochaToB B KaUeCTBE MUHEPATIBHBIX YI00pEHUIH.

OOmas  xapaktepuctuka sieMeHToB IVA-rpynmel. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUS. YTJEpoJ, aJIOTPONHbIE MOAU(UKAINHN, PACIPOCTPAaHEHHE B
npupose, (pusmdeckue M XUMHUYecKHe cBoMcTBa. Ajcopbuus. KpyroBopor yriepoaa B mpupoje.
Oxcunpl yriepoga, ux (u3MuecKue M XUMHYECKHE CBONCTBA, JEHCTBHE Ha >KMBBIE OPIaHU3MBI,
MOJIy4YeHUe W TPUMEHEHHE. ODKOJOTHYECKHe MpoOIeMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona (IV),
TUIO0TE3a II100aJIbHOTO MOTEMJICHUS KIIMMaTa, MapHUKOBBIN 3 (deKT. YroapHas KUCI0Ta U €€ COJIH, UX
¢usnyeckue M XMMUYECKHE CBOMCTBA, MONydYeHHE W TNpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBL. Vcronp3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

IlepBoHauabHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAaX KaK O COCAMHEHHsX yriepoja (MeTaH,
9TaH, OTHWIEH, aleTWIeH, O3TaHOJ, TJHIEPHH, YKCycHas Kuciora). [IpupoaHble HCTOYHHUKH
YIJI€BOAOPOAOB (yroiib, MPUPOAHBIN ra3, HeTh), MPOIYKTHl UX MepepaOoTku (OEH3MH), UX POjb B
ObITY M TpoMBILIUIEHHOCTH. [ToHATHE 0 OMONOTNYeCKH BaXKHBIX BEIIECTBaX: KHUpax, OeiKax, yriieBoaax
— ¥ UX pOJM B XXHM3HU 4eEJIOBEKa. MarepuallbHOE €IMHCTBO OPraHWYECKMX M HEOPraHUYECKHX
COCIMHEHU.

Kpemuuii, ero ¢usndeckue U XUMHYECKHUE CBOWCTBA, MOydeHUe U npumeHeHue. CoeanHeHus
KpeMHUs B mpupoze. OOume mnpenctaBieHuss o6 okcuzae kpemuus (IV) m kpemHHMEBO# kuciore.
Cunukatel, UX UCIOJIb30BaHUE B OBITY, B MPOMBIIIIEHHOCTH. BaxkHelye ctpouteabHble MaTepHaIbl:
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KepaMHuKa, CTEKJIOo, IIEMEHT, OeTOH, >ene300eToH. IIpobrembl Oe30MmacHOro0 MCHOIH30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B TOBCEAHEBHOM KH3HHU.

Xumuyeckuil dKcnepumenm: W3y4YCHHE OOpPA3IOB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCIIOTHI, MPOBEICHNE KAYECTBCHHBIX PEAKIUH Ha XJIOPHUI-MOHBI M HAOIIOJCHHUE TPH3HAKOB HX
MIPOTEKAHUS, OTIBITHI, OTPaKAIOIINE (PU3HUECKUE U XUMUUYECKHUE CBOMCTBA TAJIOTCHOB U UX COSAMHCHUN
(BOBMOXKHO  HCHOJb30BaHHE  BUICOMATEpPHUATIOB), O3HAKOMJIEHHME C oOpa3uamMu  XJIOPUIOB
(ranoreHu10B), 03HAKOMJICHHE C OOpa3lamMu cepbl U €€ COSAMHEHUSIMH (BO3MOXKHO HCIIOIb30BaHHE
BHJIEOMATEPHUAIIOB), HaOmoJleHue  mporecca  OO0yrmBaHWsL — caxapa  [OA  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHl, U3Y4YEHHE XHUMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOIl
KHCIIOTBI, MPOBEJICHUE KAueCTBEHHOM peakIuu Ha CcyiabhaTHOH M HaONIOJeHUEe TMpu3HaKa e&
NPOTEKaHHs, O3HAKOMIIGHHME C (PU3MUYECKUMH CBOcTBaMHu a30Ta, ¢ochopa M HX COEAUHEHHH
(BO3MOXXHO HCIOJIB30BAHME BHUAECOMATEpHUATOB), OoOpa3laMu a30THBIX M (HOCHOPHBIX ynoOpeHuil,
MoJIly4eHue, coOupaHue, paclo3HaBaHWE M HU3Y4YEHHE CBOICTB aMMHaKa, IMPOBEJCHHE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHHS U (ochaT-uOH M U3ydyeHHE NMPU3HAKOB MX MPOTEKAHMsSI, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeJbl0 (BO3MOKHO HCIIOJIB30BAaHUE BUIECOMATEPUATIOB),
W3y4YeHHE MOjeliell KPUCTANTMYECKHX pPEemETOK anmasza, rpaduta, QyliepeHa, O3HaAKOMIIEHHE C
MpoLecCOM  aACcOpOLMU  pPacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YITIEM M yCTPOWCTBOM
MPOTHBOTa3a, MOJy4YeHUEe, COOMpaHue, paclo3HaBaHWE M M3YyUYEHHUE CBOMCTB YTIJIEKHUCIOrO Tasa,
MPOBEACHUE KAYECTBEHHBIX pEaklMi Ha KapOOHAT W CWIMKAT-UOHBI W W3YYEHUE NPU3HAKOB HUX
MPOTEKaHUs, O3HAKOMJIEHHE C  NPOAYKUHUEHW  CUJIMKATHOW  IPOMBIIUICHHOCTH,  PEILICHUE
SKCIEPUMEHTANIbHBIX 33/a4 110 TeMe «BaxkHelme HeMeTaibl U UX COeAUHEHUS».

Memannwt u ux coeounenus

OO6mrast xapakKTEpPUCTHKA XUMHUUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHHMH WX TOJIOKEHUS B
[Tepuonnueckoii cucteme xumuueckux semenToB /. . MenneneeBa u ctpoenust atromoB. CTpoeHue
METaJuI0B. MeTaiinyeckas CBA3b U METAIUINYECKasi KPUCTAJUIMYECKasi peleTKa. DIEKTPOXUMUYECKUM
psAa HampsDKeHUH MeTauioB. Du3WYeckne W XUMHUYECKHE CBOMCTBa MeTayuioB. OOmme crocoOb
nosy4yeHus: MmetaiioB. [loHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
Crnnagsl (CTallb, 4YyTyH, IIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIILIEHHOCTH.

[[lenounbie MeTambl: nosnoxkenue B [lepronnueckoil cucremMe XxumMuyeckux siemeHToB [l. H.
MenpeneeBa, CTpO€HHE X aTOMOB, HaXOXK/IeHHE B Mpupojie. Pu3nyecKre 1 XUMUYECKHE CBOMCTBA (Ha
npuMepe HaTpusi U Kamus). OKCHUABl M THUAPOKCUABI HATpUs W Kanmus. [IpuMeHeHHe IIeTOoYHBIX
METaJUIOB U UX COEIMHEHUM.

[Ieno4yHO3eMENBbHBIE METAJUIBI MAarHUW W KaJbLMK: ToJIoKeHHe B Ilepmonnueckoi cucreme
xumuueckux oneMeHToB J[. WM. MenpneneeBa, CTpoeHHME HX aTOMOB, HAaxO0XJACHUE B IIPUPOJE.
dusznyueckue U XUMUYECKUE CBOMCTBA MAarHUs W Kaiublius. BaxkHeime coenMHeHUs KaabIus (OKCHI,
THJIPOKCHL, o). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

Amomunuil: mnonoxenue B Ilepumoanueckoit cucrteme xumuueckux snemento [ .
MenpeneeBa, CTpOEHHE aTOMa, HaxXOXJIeHHE B mpupoje. duznyueckue W XUMHUYECKHE CBOMCTBA
ATIOMUHUSI. AM(POTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA AITFOMUHUS.

Kenezo: nonoxenue B Ilepunonnueckoit cucreme xumuyeckux sneMeHToB J[. M. Menneneesa,
CTPOCHUE aTOMa, HaxOXAEHUE B mpupoje. OU3NYecKre U XMMUYECKHE CBOMCTBA kene3a. OKCHIbL,
ruapokcuabl ¥ conu xenesa (I1I) u xxenesza (I1I), ux cocras, cBoiicTBa U Mmoyry4yeHue.

Xumuueckuii sKcnepumeHm: O3HAKOMIIEHHE C 0OpasllaMd METAJJIOB M CIUIABOB, UX (PUINYECKUMU
CBOMCTBaMM, W3yYECHHE  pE3yJbTAaTOB  KOPPO3WHM  METAUIOB  (BO3MOXXHO  HCIIOJIb30BAaHHE
BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KaJbIUS U HATPUSA C BOJOUW (BO3MOXKHO
WCIIOb30BAaHUE BHJIEOMATEPUAIOB), HUCCIIEIOBAHME CBOMCTB KECTKOM BOJABI, Ipollecca TOpPEHUs
Keyne3a B KHUCIOpone (BO3MOXHO WCIOJb30BaHUE BHUICOMATEPHUATIOB), MPHU3HAKOB MPOTEKAHUS
KAueCTBCHHBIX PEaKIMi HAa MOHBI: MAarHWA, KaJbIus, alOMHHUS, ITMHKa, xkene3a (II) u xenesa (I11),
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meau (II), HaGmromeHre W omMKCaHHWE TMPOILIECCOB OKPAIIMBAHUS TUIAMEHM HOHAMH HATPUS, Kaaus U
Kanbplusl (BO3MOXKHO HCITOJIb30BAHME BHEOMATEPHAIIOB), HUCCIIEI0BaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCHIA AIOMUHUS W TUAPOKCHAA IIMHKA, PEHIEHUE OHKCIIEPUMEHTAIBHBIX 3a7a4 MO TeMe
«BaxuHeimme MeTauibl U UX COCTUHEHUS.

Xumusa u okpyscarowas cpeoa

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HU 4eJIOBEKa. be3onacHoe HCIOJIb30BaHUE
BEILIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIib npyu XUMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMUYEeCKOe 3arpsi3HEHUE OKpyKarolled cpenbl (MpeaenbHas AOMYCTUMas KOHIIEHTPALUS
Bemiects, nanee — [1JIK). Ponb Xumuu B pemieHuu 3KOJIOTHISCKUX MTPOOIIEM.

Xumuueckuui dKcnepumenm: W3ydeHUE 0Opa3LOB MaTepuajoB (CTEKJIO, CIUIaBbl METaJUIOB,
MTOJIMMEPHbIE
MaTepUabl).

Meosicnpeomemnvnie ceazu

Peanuzanus mMexnpeIMeTHBIX CBSI3€H MPU U3YYEHUU XMMUHU B 9 Kilacce OCYIIECTBIISIETCS Yepes
UCIOJIb30BAaHNE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TOHSTHW, TaK W TIOHATUH, SIBJISTFOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYUHbIE TMOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHaJIN3,
CHHTE3, KJacCH(pUKanus, IepUOIUIHOCT, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICIHPOBAHNE, N3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(hPEKT, TEXHOTIOT S, MaTepPHAIIBI.

®dusmka: wmarepusi, aToM, OJJIEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHA, H30TOIIbI,
PaarOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUAN 3apsi, NPOBOJHHUKH, MOIYIPOBOJIHUKH, AUIIEKTPUKH,
(GOTORIEeMEHT, BEIIeCTBO, Telo, O0O0BEM, arperaTHoe COCTOSIHHME BEIIeCTBa, Tra3, pacTBOp,
PacTBOPUMOCTD, KpUCTAITUNYECKas: PeléTka, CIijaBbl, (PU3NYECKHEe BEIMUUHBI, €AUHUIBI U3MEPEHUS,
KOCMHMYECKOE ITPOCTPAHCTBO, IIJIAHETHI, 3BE3/IbI, COJHLIE.

buonorus: dorocuntes, npixanue, Ouocdepa, -dKOCHCTeMa, MHUHEpajbHbIe YyI0OpEeHUs,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHbBIC BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpanbl, TOPHbIE MOPOJIbI, MOJIE3HBIE HCKOMAeMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS NIPOIPaMMbl OCHOBHOI'O 00IIEr0 00pa30BaHMs JOCTUTAIOTCS
B X0Jle¢ 00y4eHHUs] XMMUU B €IMHCTBE y4eOHOM M BOCIMTATENILHOW JIEATEIBHOCTH B COOTBETCTBHHM C
TPAIUIIMOHHBIMH POCCHUMCKUMHU COLMOKYJIBTYPHBIMH ¥ JIYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH,
OPUHATHIMH B OOINECTBE NpaBWIAMH M HOPMaMH IIOBEJIEHHS M CHOCOOCTBYIOT Ipoleccam
CaMOIIO3HaHUs, CAMOPA3BUTHSI U COLUAIN3ALMH 00yUarOIIUXCSL.

JIMYHOCTHBIE PE3yNBTAThl OTPAXKAIOT TOTOBHOCTh 00YYAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMI M PACIIMPEHHUE OIBITA JESITEIBHOCTH Ha €€ OCHOBE, B TOM
YHCJIe B YaCTH!

1) maTpHOTHYECKOr0 BOCHUTAHMSA: IIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJICAMIO, TMOHWMAHHsS 3HAUYCHHS XUMHYECKOW HAyKH B IKH3HH
COBPEMEHHOro OOIIecTBa, CIIOCOOHOCTH BJaJeTh JOCTOBEpHONH HMH(OpManuel o mneperoBbIX
JTOCTIDKEHUSIX M OTKPBITUSIX MHPOBOW M OTEYECTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 yCTpOICTBE MHpa U OOLIECTBA;

2) TIpaXkAaHCKOr0 BOCIHMTAHHWSA: [PEJICTABICHUS O COLUMAIBHBIX HOpPMax M  MpaBUIAX
MEXJIMYHOCTHBIX OTHOIICHWHA B KOJUICKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOU, Y4eOHOMCCIIeIOBATEIbCKON, TBOPUYECKOM M JPYyruX BHAAX JAEATEIHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM [JEsATEeIbHOCTH IpPU BBINOJHEHHM Y4YeOHBIX, MO3HABaTEIbHBIX 3ajad,
BBIMOJIHEHUM XMMHYECKHUX HKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IIPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO W B3aMMOIIOMOIIM B TpOIEcCe ATOH y4eOHOW IeATETbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEACHUE U MOCTYIKU CBOMX TOBapHUIIEH C MO3MLIMK HPABCTBEHHBIX U MPABOBBIX
HOPM € Y4€TOM OCO3HaHUs MOCJIEICTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOI0 MO3HAHHUSA: MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XUMUYECKOH
PEaKIMM, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAIOLINE OCHOBY JJIS
MOHMMAaHMsI CYIIHOCTH HAayYHOW KapTHHBI MHUpA, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHSI IPUPOJIBI, B3AUMOCBSI3SIX YEIOBEKa C MPUPOIHON CPEON, O PO XMMHUHU B TMO3HAHUH ITHUX
3aKOHOMEPHOCTEH; TI03HaBaTeIbHbIE MOTHBBI, HATIPABJIIEHHBIC HA TTOJYYeHHE HOBBIX 3HAHHH MO0 XHMUH,
HeoOXonuMble i OOBSICHEHUs HaOJIOJaeMbIX IPOLECCOB UM SBJICHUHM, I03HABaTEIbHOM,
MH(POPMAIIMOHHON M YUTATENbCKON KYIbTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTENBHOW paboTHI C
Y4eOHBIMH TEKCTaMH, CHPAaBOYHOW JIUTEPATypOi, JOCTYMHBIMH TEXHHYECKUMH CpPEIACTBAMHU
MH(POPMAIMOHHBIX TEXHOJIOIHH; HHTepec K 00yUeHHIO M MO3HAHUIO, JIF0O03HATEIEHOCTh, TOTOBHOCTb
U CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TPOEKTHOM M HCCIIEAOBATENbCKOM JEsITeIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH M YPOBHS 00yUYeHHs B JabHEHIIIEM;

4) ¢popmMupoBaHMsA KYJbTYPbI 310POBbSI: OCO3HAHNE [IEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha 37J0POBbIM 00pa3 »KU3HHU, OCO3HAHUE MOCIEIACTBUNA U HENpUsTHe
BPEIHBIX MPUBBIYEK (YNOTPEOIEHUS aJIKOroJisl, HAPKOTUKOB, KYpEeHHUsI), HEOOXOIUMOCTH COOJII0/IEHNE
paBuJI 0€30ITACHOCTH MPH 0OpaIIeHNH ¢ XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOM JKU3HHU;

5) TpyaoBOro BoCIMTAHHUS: MHTEPEC K MPAKTUYECKOMY M3YyUEHHIO Mpodeccuil u Tpyaa pa3inuyHoro
pola, yBaXEHHE K TpPyAy W pe3yiabTaTaM TpPYAOBOHW JEATEIbHOCTH, B TOM YHCIE Ha OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHWWA O XWMHH, OCO3HAHHBIH BBIOOD HMHIMBHIYaTHHOH TPACKTOPHH
MPOJOIDKEHUsT 00pa30BaHUS € Y4YETOM JIMYHOCTHBIX HMHTEPECOB M  CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX HHTEPECOB U TOTpPeOHOCTEH, ycrneumHod MNpodeccCHoHaNbHOM [eATENIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(ecCHOHANBHOM cpee;
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6) ’K0JIOrHYecKOro BOCHUTAHMSA: HKOJIOTHYECKU I€Jeco00pa3HOe OTHOIIEHHE K MPUPOJAE Kak
UCTOYHUKY JKM3HU Ha 3€MJIe, OCHOBE €€ CYIIECTBOBAHMs, IOHUMAHUE LICHHOCTH 3I0pPOBOTO M
6e3omacHoro oOpas3a KH3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (H3HMUECKOMY U
IICUXUYECKOMY 3/10pOBbI0, OCO3HAHHE LIEHHOCTU COOJIOEHUS MPaBU OE€3011aCHOIO MOBEIEHUS IpPU
paboTe ¢ BelecTBaMH, a TAKXKE B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH; CIIOCOOHOCTH
IIPUMEHATh 3HAHUS, IOJIy4YacMble IIPUM HM3YYEHUM XMMMHM, JUISI PELICHMs 3a7ad, CBSA3aHHBIX C
OKPY’KaIOIlleH MPUPOJHON CPEAOM, Ul NOBBIMICHHUS YPOBHS JKOJOTMYECKOW KYJBTYpPbI, OCO3HAHUS
r7100aJIbHOTO XapakTepa HSKOJOTMYECKUX NpoOjgeM M IyTed HX pEeLIeHHs MOCPEACTBOM METOOB
XMMHH, DSKOJOTMYECKOIO MBIIUICHUS, YMEHHMS pPYKOBOACTBOBAaTbCS MM B IIO3HABaTEJILHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.
METAINIPEJMETHBIE PE3YJIbTATbBI

B coctaBe wMeTanpeIMETHBIX pe3yJbTAaTOB BBLACISAIOT 3HAYMMbIE s (OPMHUPOBAHUS
MHUPOBO33pEHUsl OOIIEHAY4YHbIE IOHATHUS (3aKOH, TEOpHs, NPUHLMUI, THIOTe3a, (akT, CUCTEMA,
IpoIece, AKCHEPUMEHT U JIPyroe.), KOTOpbIe HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IIpeaMeTax U IO3BOJSIOT Ha OCHOBE 3HAHMM M3 3TUX HPEIMETOB (HOPMHUPOBATh NPEACTABICHUE O
[IEJIOCTHOM HAayyHOW KapTWHE MHpa, U YHHMBEpCAJbHBbIC Y4YeOHBbIC MACUCTBUS (IIO3HABaTENbHBIC,
KOMMYHUKaTHBHbBIC, PETrYJISTUBHBIE), KOTOpble oOOecreyuBaroT (HOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO U OCYIIECTBIICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTenbHbIC YHHBepPCAJbHbIC Y4eOHbIC AelCTBUSA

ba3oBble jlornyeckue AeiCTBUA:

v/ yMEHHUS UCMOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS] IPH OCBOCHHU 3HAHUI: PACKPHIBATH
CMBIC XUMHUYECKUX MOHATUHN (BBLIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C
IPYTUMH TOHATHSIMM), UCIIOJIB30BaTh HMOHATHS AN OOBSICHEHUS OTHIENbHBIX (DAaKTOB U SIBICHMH,
BBIOMPATh OCHOBAaHUS W KPUTEPUHU Ui KIACCH(PHKAIMA XUMHUYECKUX BEIIECTB M XHUMHYECKHX
peaklMii, yCTaHaBIMBATh MPUYUHHO-CIEIACTBEHHBIC CBSI3U MEXAy OOBEKTaMU M3Y4EHHUs, CTPOUTH
JIOTUYECKHE pacCyXIeHUs (MHIyKTUBHbIE, JAE€IyKTUBHBIE, [0 aHAJIOTWM), JeJaTh BBIBOABI H
3aKJIFOYEHNS;

v\ yMeHHE NpPUMEHSATh B MPOIECCe MO3HAHUS MOHATHS (IPEIMETHBIC W METAalpeJMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, MCHOJIb3yEMblE B XHMHUH, HpeoOpa3oBbIBaTh LIMPOKO
NpUMEHSIEMblE B XMMHUU MOJIEIbHbIE TNPEACTaBICHUS — XUMHUYECKHH 3HaK (CHMBOJI 3JIEMEHTa),
XuMHueckas (GopMmyna U ypaBHEHHE XHUMUYECKOW peakluy — MpU pelIeHUH y4eOHO-IT03HAaBaTEIbHbBIX
3a1a4, ¢ Y4€TOM OTHUX MOJEIBbHBIX IPEACTABICHUN BBIABIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE
MIPU3HAKU HU3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XMMUYECKUX pEaKlui, BbISBISATH OOIINE
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBA3M U IMPOTUBOPEUMA B HU3Y4YaeMbIX IpoLeccax M
SIBIICHUSIX.
ba3oBble uccienoBare/bCKue 1eHCTBHA:

v/ yMeHHeE HCIOJIB30BaTh MMOCTABIEHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMS, & TAKKE B
KayecTBE OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BbICKa3bIBAEMBIX
CYKJICHUH;

v’ nproOpeTeHre OrmbiTa 10 IUIAHKPOBAHHMIO, OPraHW3allid W TPOBEICHHIO YUEHHUYECKHX
HKCIEPUMEHTOB, yMEHHE HaOII0/aTh 3a XOJIOM IpOLEcca, CaMOCTOSTEIbHO NPOTHO3UPOBATH €ro
pe3ynbTar, (GopMmyaupoBaTh 0000IIEHHS U BBIBOJBI IO pe3yJbTaTaM IPOBEIEHHOTO OIbITA,
HCCIIEIOBaHMs, COCTABIIATh OTYET O MPOIETaHHOM paboTe.

Pabora ¢ undopmanmueii:

v yMeHHe BBIOHPATH, aHAIU3UPOBATH M WHTEPIPETHPOBATh MHPOPMAIUIO PA3THYHBIX BHUIOB H
dbopM TpeNCTaBICHUs, MOJy4aeMyl M3 pPa3HbIX HMCTOYHHMKOB (HAy4HO-TOIYJIApHAs JIUTEparypa
XMUMHYECKOTO COJEepXkKaHUsA, CHpaBOYHbIe MMOcoOus, pecypchl MHTepHeTa), KPUTUYECKH OICHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

v\ yMeHHE NMPUMEHSATH Pa3IMYHbIe METOIBI W 3alpPOCHl MPU MOUCKE M OTOOPE MH(POPMAIMU K
COOTBETCTBYIOLMX JaHHBIX, HEOOXOJUMBIX JUIS BBIMOJIHEHUS y4YeOHBIX M TMO3HABATENbHBIX 3a/1ay
OnpeAeNéHHOro THIA, NpUOOpeTeHHe omnbiTa B 00JacTU HCIOJIb30BaHUSA HH(OPMALMOHHO-
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KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIQZICHHE KYJIbTYpOM AaKTMBHOI'O HCIOJB30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSATENIBHO BBIOMpATh ONTUMANIBbHYIO (JOPMY MpeACTaBIECHUS MHPOPMALUU
U WUIIOCTPUPOBATh peIIaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, APYTrUMH (popmamu
rpauKu U UX KOMOMHAITUSIMU;

v\ yMeHHE WCIOJb30BaTh M aHAJIM3UPOBATH B IPOIECCe YYeOHOM W  HCCIEN0BATEILCKON
JEsITeIbHOCTH MH(OPMAIMIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO34HCTBA M TPAHCIOPTa Ha
COCTOSIHME OKPY’KaIOLEH NPUPOJTHON CPEJIbI.

KoMMyHHKATHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA:

v/ yMeHWus 3a]aBaTh BOIPOCHI (B XOj€ Auanora u (Min) JUCKYCCHH) IO CYIIECTBY 00CYkIaeMoii
TeMbl, OPMYJIMPOBATh CBOU MPEATI0KEHNS OTHOCUTENIBHO BBINOJIHEHUS NIPEI0KEHHON 3a1auu;

v/ yMEeHUsI MPEICTABIATh MOIYyYEHHBIE PE3YJIbTaThl TO3HABATEIBHOM JESTEILHOCTH B YCTHBIX U
[IMCbMEHHBIX TEKCTAX;

v’ JlenaTth NPE3eHTAIMIO PE3yJIbTaTOB BBIIIOJIHEHHS XUMHUYECKOTO IKCIIepruMeHTa (JlabopaTopHOro
OTIBITa, TAOOPATOPHON PabOTHI IO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, YIEOHOTO IPOCKTA);

v yMeHHs y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW II03HABATEIBHON U
HCCIIEI0BATEIbCKON JIEATEIBHOCTH MPU PELICHUH BO3HUKAIOUIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX
UHTEPECOB M COIJIACOBAHMS MO3ULMH (00CYX/€HUs, OOMEH MHEHUSMH, «MO3TOBBIE ILTYPMBD»,
KOOpJUHAIIUSI COBMECTHBIX JIEHCTBUM, ONpPENEICHUE KPUTEPUEB IO OLEHKE KAaYeCTBA BHIIOJHEHHOU
paboThl U ApyrHUe).

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe JelicTBHA:

v/ yMEHHE CaMOCTOATENHHO OINpPENENATh eI JEITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISATH,
KOHTPOJIMPOBAaTh U NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENIBHOCTH, BbIOMpaTh Hambosee
3¢ deKTUBHBIE CIIOCOOBI pelIeHUs yYeOHbIX M MO3HABATENIbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABIIATh
WM KOPPEKTUPOBATh MPEUIOKEHHBIM AJITOPUTM JEWCTBUM IPU BBIIOJIHEHUU 33aHUM C YYETOM
[IOJIyY€HUs HOBBIX 3HAHMH 00 H3ydyaeMbIX OOBEKTaX — BEUIECTBAX M pEaKLUsiX, OLIEHUBATH
COOTBETCTBHE IOJIYYEHHOI'O Pe3ysbTaTa 3asBJICHHOM I1IeJIM, YMEHHUE HMCIIOJIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, IPeJlaraeMble B YCIOBUU 3a/laHUH.

HNPEAMETHBIE PE3YJbTATbBI

B cocraBe mnpenMeTHBIX pe3yibTaTOB IO OCBOCHHIO 00S3aTEIbHOTO  COJEpKaHuS,
YCTaHOBJIEHHOIO  JJaHHOW  (QenepaibHONl  pabouell  mporpaMMoil,  BBIJAENAIOT:  OCBOEHHbBIE
o0yyaroIMMHUCs Hay4YHbIe 3HAHMs, YMEHHsI M CHOCOOBI JIeHCTBUH, crenuduyeckue A npeaMeTHOM
obmact «XHUMHUS», BHIBl JAEATEIBHOCTH 10 TOJIYYEHHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koH1y 00yueHnus B 8 kj1acce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTh
c(OpPMHUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHI:
. PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHATHI: aTOM, MOJIEKYJIAa, XUMHUYECKUH DJIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAas M HEOJHOPOJHAs), BAJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHasi U MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBasl JIOJIl XHMMHUYECKOrO JJIEMEHTa B COEAMHEHWH, MOJISIPHBI OO0BEM, OKCHJI, KHUCIOTa,
OCHOBaHHWE, COJb, JJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKHUCICHMS, XHMHYECKas peakuus,
KJaccu(UKalus peakuMid: peakiUM COEIWHEHMs, peaKkIUM pa3joXKeHUs, PEeaKIHUU 3aMelleHus,
peakuuu oOMeHa, 3K30- M SHIOTEPMHUYECKHE pEaKIuu, TEerIoBod 3¢ (deKT peakuuu, sSApo aToMma,
AJIEKTPOHHBIN CJOM aroMa, aTOMHas OpOUTalb, PagUyC aToMa, XUMHYECKas CBs3b, MOJSIpHAs U
HENoJIsIpHasl KOBAJIEHTHasl CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AaHUOH, pacTBOp, MaccoBas IO
BelecTBa (MPOIICHTHAs KOHIIEHTpPAITUs) B PaCTBOPE;

v UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUM U NPUMEHATH OTU IOHATHUS
IIpU ONKMCAHUM BEIIECTB U UX NIPEBPALICHUM;
v HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJIEHUS (DOpMyJ BEIIECTB U ypaBHEHUU

XUMHYECKUX PEAKIINIL;
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v OIIpEIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb OKHCIICHHS
3JIEMEHTOB B OWHApHBIX COCIUHEHUAX, NPUHAUIEKHOCTh BEIIECTB K OINpPENeIEHHOMY Kiaccy
COoeMHEHUI 1o ¢GopMmynaM, BHJ XUMHUYECKOW CBSI3M (KOBAJCHTHas M HOHHAs) B HEOPraHWYECKHUX
COEIMHEHUSIX;
v packpeiBaTh cMmbica Ilepuonnueckoro 3akonHa [J[. M. MeHnneneeBa: JeMOHCTPUPOBATH
IIOHMMaHHE MEePUOANYECKON 3aBUCHUMOCTU CBOWCTB XHMHYECKHUX 3JEMEHTOB OT HX IIOJIOKEHUS B
Ilepuonuueckoil cucreme, 3aKOHOB COXPaHEHMs MacChl BELIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHOMOJIEKYJIIPHOTO YUY€HHUs, 3aKOHAa ABOrajpo;
v OIMCBIBaTh U XapaKTepu3oBaTh TabaMuHyro ¢Gopmy lleprognueckoil cuCTEMBl XMMHYECKHX
AJIEMEHTOB: pPa3NMyaTh TOHATHS «riaBHas noxarpymma (A-rpynma)y u «mobounas noarpynmna (b-
rpymnmna)», Majible U OOJNbIINE NEPUOJIbI, COOTHOCUTh O00O3HAYCHHS, KOTOpPBIE MMEIOTCS B TaliuIe
«Ilepuonnueckas cucreMa xumudeckux oaiemeHtoB JI. WM. MengeneeBa» ¢  4YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHMsSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, o0llee 4ucio
AJIEKTPOHOB U PaclpeAeeHUE UX T10 AIEKTPOHHBIM CIIOSIM);
v KJ1accu(UIUPOBATh XMMUYECKHE HJIEMEHThI, HEOPIraHUYECKHE BEILECTBA, XMMUYECKHE PEaKLIUU
(10 ymuCIly U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEILIOBOMY 3(D(DEKTy);
v XapaKkTepu30BaTh (OMMCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEpPXK/Iasi ONUCAHHE IMPUMEpPaMHM MOJEKYJSPHBIX YPaBHEHHH COOTBETCTBYIOILUX XMMHUYECKHX
peaKuuii;
v IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHHsI XUMUUYECKUX IPEBPALICHUN B PA3IUUHBIX YCIOBUIX;
v BBIUYUCIISATh OTHOCUTEIbHYIO MOJIEKYJSIPHYIO MU MOJIIPHYIO Macchl BEIIECTB, MAaCCOBYIO JOJIO
XMMHYECKOI'0 3JIeMEeHTa [0 (pOopMyJie COEJMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacy€Thl 110 YPaBHEHUIO XUMUUECKOHN peaK1nu;
v IIPUMEHSTh OCHOBHbIE OIEPALIMU MBICIUTEIBHOM IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHre, CUCTEMAaTH3allNI0, KIacCU(UKALUIO, BBISIBICHUE TPUUYUHHO-CIICACTBEHHBIX CBA3CH — IS
M3YyYEHHUsS] CBOMCTB BEIECTB M XUMMUYECKUX peaKkluil, €eCTeCTBEHHO-HAyYHblE€ METOJ/bl MO3HAHUSA —
HabJt0/IeHne, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH);
v ClIeZIOBaTh MpaBHJIaM MOJIb30BAHUS XUMUYECKOH 1MOCy10i 1 1a00paTOPHBIM 000py0BaHUEM, a
TaK)Ke IpaBwiaM oOpallleHus ¢ BEUIECTBAMH B COOTBETCTBMM C WHCTPYKLUMSIMHU IO BBINOJHEHHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOAa
U KHUCIIOpOJa), MPUTOTOBJIEHHIO PACTBOPOB C OMNpPENeNEHHONM MaccoBOW Joyel pacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATH M IPOBOAMTH XWMHUYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB
IEJI0YEH M KUCTIOT C MOMOIIBI0 HHIUKATOPOB (JakMyc, heHON(PTaNICHH, METUIIOPAHK U JPYTHUE).

K xoHmy oOyueHuss B 9 kiacce MpeIMETHblE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYHYAIOLINXCSl YMEHUA:
v PacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKHUX MOHATHI: XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTb,
ANEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakliis, XUMUYecKasl CBS3b, TEIJIOBON
3¢deKkr peaknuu, MOJb, MOJIAPHBIM  00BEM, pacTBOpP, dBJICKTPOJIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOIUTUYECKAs AUCCOLMAIUS, PEaKIIMA HOHHOTO 0OMeHa, KaTaln3aTop, XUMHUYECKOe PaBHOBECHE,
oOpaTUMble W HEOOpAaTUMbIE PEAKIIHNU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OKUCIUTED,
BOCCTAaHOBUTENb, OKHCIIEHUE W BOCCTAaHOBJIEHUE, AJJIOTPONHUS, aM(POTEPHOCTb, XUMHUYECKasi CBS3b
(xoBaJIeHTHAsl, MIOHHAs, METAJUIMYECKasi), KpUCTaJUIMYECKasi peléTka, KOppo3usi METaJIOB, CIUIABBHI,
CKOPOCTb XUMHUYECKON PEAKINH, TpeeabHO qonycTumas koHueHTpauus [11K Bemectsa;
v WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHSATHUH U MPUMEHATb ITH MOHSATHS
IIPY OIIMCAHWUM BELECTB M UX IPEBPAIICHUN;
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v UCTOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsl COCTaBJICHHUs (OPMYJl BELIECTB M YpPaBHEHUH
XUMHYECKUX PEAKIIUM;

v ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XMMHUYECKHX JJIEMEHTOB B COEIUHEHUAX
pa3IMYHOIO COCTaBa, IPUHAMIEKHOCTh BEUIECTB K OIPENEIEHHOMY Kiaccy COEIMHEHUN 10
dopmynaM, BHI XUMHYECKOH CBs3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKHUX
COCMHEHUSX, 3apsii HWOHA [0 XUMHUYEecKoi (opmyle, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEIMHEHUH, TUIl KPUCTAIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

v packpsiBaTh cmbici Ilepuoanueckoro 3akona JI. M. MeHueneeBa U JE€MOHCTPUPOBATH €O
MOHMMAaHME: OIUCHIBATH W XapakTepus3oBarTh TabiauuHyto Qopmy llepuoanueckoil cuctemsl
XUMHUYECKHUX DJEMEHTOB: pa3ivyaTh IOHATHS «rjaBHas mnoAarpynna (A-rpynma)» U «1no0odHas
noarpymnna (b-rpymnmna)», mansie U 00NbIIME IEPUOJIBI, COOTHOCHTH 0003HAUCHHSI, KOTOPBIE HMEIOTCS B
MepUOANYECKON TabnuIe, € YHCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsj sSApa, OOIIee YUCIIO AJIEKTPOHOB M PACHpPEEICHUE UX MO AIEKTPOHHBIM
CII0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJIEMEHTOB U MX COCJMHEHUH B
Ipeieax MaJlbIX IEPUOO0B U IVIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

v KJ1acCU(UIUPOBATh XMMUYECKUE DIIEMEHTHI, HEOPTraHUUYECKHE BEIIECTBA, XUMHUUECKHUE PEAKIIUU
(o ymMCcIy M COCTaBy Y4YacTBYIOIIMX B PEAKLUHU BEUIECTB, IO TEIUIOBOMY I(PQEKTY, M0 W3MEHEHHIO
CTETeHEW OKUCIICHUSI XUMHUUECKHUX 3JIEMEHTOB);

v XapakTepu30BaTh (OMUCHIBATh) OOIMIME M CHEIU(PUUECKUEe XUMHYECKHE CBOWCTBA MPOCTHIX H
CIIO)KHBIX BEILIECTB, MOJATBEP)KJasi ONHUCAHWE NPUMEpPaMH MOJEKYJSPHbIX M HOHHBIX YypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

v COCTaBJISITh YPAaBHEHUS 3JEKTPOIUTHUUECKON JUCCOLMALMHN KUCIIOT, HIeJIOUel U COJIeH, MOIHbIE
U COKpalI€HHBIC YpaBHEHHs pPEaKUWil HMOHHOTO OOMEHa, YpaBHEHHS PEAKIHi, MOATBEPKAAIONINX
CYILIECTBOBAHUE '€HETUYECKON CBSI3U MEXIY BEILIECTBAMM PA3JIMUHBIX KJIACCOB;

v pacKpbIBaTh  CYIIHOCTh  OKMCIIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKUUH  IIOCPEICTBOM
COCTABJICHHs SJIEKTPOHHOIO OajlaHCa ATUX peaKIuii;

v IIPOTHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTHU
MIPOTEKAHUSI XUMUYECKHUX IIPEBPAILECHUN B PA3JIMYHBIX YCIOBHSIX;

v BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO JIOJIIO

XUMHUYECKOT'0 JIEMEHTA 0 (opMyJie COeIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOJIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOMN peakluu;

v co0JIr01aTh MpaBUIIa MOJIb30BAaHUS XUMUYECKOM MOCYJ0i U TabopaTOpHBIM 000pyI0OBaHUEM, a
TaK)Ke IMpaBUiia OOpalleHMs] C BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIUSMH I10 BBIIOJIHEHUIO
71a00PATOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKHCIIOTO ra3a);

v MPOBOANTh PEAKIMM, MOATBEPXKAAIOIMINE KAYeCTBEHHBIM COCTAaB pa3JIMYHBbIX BELIECTB:
pacrmo3HaBaTh OMBITHBIM MTyTEM XJIOPHUA-, OpOMUI-, HOTUI-, KapOoHaT-, hocdar-, CUIMKAT-, CyJIbdaT-,
TMIPOKCHU/I-UOHBI, KATUOHBI aMMOHMSI M HMOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

v IIPUMEHSTh OCHOBHBIE ONEPALIMH MBICIUTENBHOMN NEATEIbHOCTH — aHAIN3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEMATH3AINIO, BBISIBJICHUE TPUYMHHO-CIIEICTBEHHBIX CBSA3EH — JUIsl U3YUYEeHHUsI CBOMCTB
BEUIECTB M XHUMHYECKHX pEaKIMil, €CTeCTBEHHO-Hay4yHbleé METOJbl MO3HAHUS — HaOJIOJIeHHeE,
U3MepeHue, MOICTUPOBAaHNE, SKCIIEPUMEHT (pEaJIbHbIN U MBICIIEHHBIH).
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TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
Ne | HammeHoBaHMe pa3iesioB U TeM KounyecTBO 4acoB duekTpoHHbIE (L (POBbHIE)
n/n | NporpamMmsbIl Beero Koutpoanusie | TpakTuueckue o0pa3oBaTe/ibHbIE pecypcChl
padoTbI padoThI
Pazpnen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumust — BakHas o0J1acThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 4 2 bubmorexa LOK
' p https  :// m. edsoo . ru /7f41837 ¢
JESITEIILHOCTH YeJI0BEKa
12 BemiecTBa n XuMHYECKUE PEAKIINT 12 1 bu6nuoreka [IOK
' https :// m. edsoo. ru /7f41837 ¢
Wroro no pazneny 16
Pa3jen 2. BaxkHeiiline npeacTaBuTe/ i HEOPraHMYeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 06 6 bubnmnorexka HOK
' OKCHIax https :// m. edsoo . ru /7f41837 ¢
29 Bonopona.Ilonstue o kucinorax u g 1 bubnmnorexka HOK
' COIAIX https :// m. edsoo . ru /7f41837 ¢
23 Boga. PactBopsl. [lonsitue 06 6 1 1 bu6nuoreka [IOK
' OCHOBaHUSIX https  :// m. edsoo . ru /7f41837 ¢
OCHOBHBIE KJIACChI bubmorexa [JOK
24 5 16 1 1
HEOPraHUYECKUX COCTMHEHUI https :// m. edsoo . ru /7f41837 ¢
Hroro no pazneny 36
Paznen 3. Ilepuoanuecknii 3axoH u [lepuognueckas cucrema xumnueckux 3jemMeHToB /I. M. MenneneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIun
[Tepuonnueckuii 3aKOH U
31 [Iepnonnueckas cucrema 5 bu6muoreka [JOK
' XUMHAYECKUX deMeHToB J[. U. https  :// m. edsoo. ru /7f41837 ¢
MenneneeBa. CTpoeHue aToMa
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XUMHYECKAS CBA3b.
bu6nmoreka [IOK

3.2 OxuciurensHo- 1 I https  :// m. edsoo. ru /741837 ¢
BOCCTAHOBHTEJIbHBIE PEAKIIMU

bu6nmoreka [IOK
Hrroro no paspery 16 https :// m.edsoo . ru /7f41837 ¢
OBILIEE KOJIMYECTBO YACOB I10
[IPOr'PAMME 68 4 >
9 KIIACC

Ne | HaumeHoBaHue pa3jie/ioB H TeM KosmmuecTBo yacoB DJIeKTpPOHHbIe (LM (POBbIE)

n/n | MporpaMmbI o0pa3oBaTe/ibHbIE PeCYpPChI

Bcero | Kourpoabnbie | [IpakTuueckue
padoThI padoThI

Paznea 1. BemecTBo M XuMH4yeckmne peakiun
11 [ToBTOpenue u yriybiaeHne 3HaHUH 4 1 bubmuoreka [JOK

' OCHOBHBIX Pa3feNoB Kypca 8 kiacca https :// m.edsoo. ru /7f 41 a 636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmnoreka [JOK

) XUMUYECKUX PEAKIUI https :// m.edsoo. ru /7f 41 a 636
13 DNEeKTPONMTHYECKAs TUCCOLIUAIIHS. 10 1 1 bubmuotexa [JOK

) XHWMHUYECKHUE PEAKIIUU B PACTBOpPaAX https :// m.edsoo. ru /7f 41 a 636
Hroro no pazneny 18 2

Pasnen 2. HemeTa/uibl M X COeIMHEHUS
21 OO1m1ast xapaKTepuCTHKa XUMUYECKHX 6 1 bubmmoreka [JOK

) anemeHTOB VIIA-rpynmel. ["anorenst https :// m.edsoo. ru /7f 41 a 636
o | o o

) PYTHIRL- &P https :// m. edsoo . ru /7f 41 a 636

COEJIMHEHUS
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OO01mas xapakTeprucTUKa XUMUIECKUX
23 aneMeHToB VA-rpynisl. A30T, pochop 8 1
U UX COCMHEHHS

bu6nuoreka [IOK
https  :// m. edsoo. ru /7f 41 a 636

OO01mmas xapakTeprucTUKa XUMUIECKUX
2.4 snemeHToB [VA-rpynmnsl. Yriepon u 9 1 2
KPEMHUN U KX COCTUHEHUS

bu6nuoreka [JOK
https  :// m. edsoo. ru /7f 41 a 636

Uroro no pazueny 29

Pazgen 3. MeTa/uIbl M HX COeTUHEHU S

. bubmuorexa [JOK
3.1 Obmwe cpoiicTsa METaIIOB 4 https  :// m. edsoo. ru /7f 41 a 636
. bubmuorexa [JOK
32 Baxknel1me MeTailibl ¥ UX COSTUHEHUS 13 1 2 https +/ m. edsoo . tu /7f 41 a 636
Uroro no pazueny 17
Pe3epBHOE Bpems 4 bubmorexa OK
p P https :// m. edsoo. ru /7f 41 a 636
OBIIEE KOJIMYECTBO YACOB I10 63 4 7
ITPOTPAMME
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KanengapHo-remaTuyeckoe mjiaHupoBanue 8 kiacca

Koanuec Hara Hara
TBO |mpoBeneHUs MO| NMpoBeIeHUS
Ne Pa3IleJIbI U TEMbI qacoB IUIAHY no (l)aKTy
1. XuMus — BaskHasi 00J1aCTh €CTECTBO3HAHMS U NMPAKTUYECKOM 1eITeJIbHOCTH
yeJioBeKka - 4
[Ipenmer xumuu. Ponp XumMuM B KU3HH
1 vesioBeka. Tena U BellecTtBa. MeToAbl ITO3HAHUS 1
B XMMUH
[IpakTrueckas padora Ne 1 «IIpaBwmia paGoTsl B
2 nmaboparopurr W mpuU€MBI  oOpamieHus ¢ 1
11ab0paTOPHBIM
3 Uucteie BemiectBa H - cMecd.  CrocoObl 1
a3JieIeHus cMeceit
4 [IpakTuueckas padora Ne 2 «Paznenenne cmeceit 1
(Ha mpUMepe OYMCTKU MTOBAPCHHOM COJIN)»
2. BemecTBa 1 XMUMHYecKHe peakiuu- 12
ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JIEMEHTHI.
S5 [IpocThie U CI0KHBIE BEIIECTBA 1
6 3HAKH (CHMBOJIBI) XUMHUYECKHUX DJIEMEHTOB 1
3aKoH ITOCTOSTHCTBA cocTaBa BEILIECTB.
5 Xumunyeckass ¢opmyna. BameHTHOocTh aToOMOB 1
XUMHYECKHUX 3JICMEHTOB
OTHOcuTeNnbHas aToMHasg Macca. OTHOCHUTEIbHAs
8 MOJIEKYJIApHAs Macca 1
MaccoBast HOIsI XHMHYECKOTO DJIE€MEHTa B
9 COeTMHEHHNH 1
10 KonunuecTtBo BemecTBa. Moinb. Mosnsipaast macca 1
Du3nyecknue U XUMUYeckue apieHud. [Ipuznaku
11 1 yCJIIOBUS IPOTEKAHUS XUMHUYECKUX PEAKLIUN 1
3aKoH COXpaHEeHUs MAaccChl BEIIIECTB.
12 XHWMHYECKUE YPAaBHEHUS 1
13 BrIunciaeHUs KOIWYECTBA, MAacChl BEIIECTBA I10 1
YpaBHEHHUSIM XUMHUYECKUX PEaKIIHMA
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Knaccudukanus XUMHYECKUX peakuui

14 (coemuHeHusI, pa3IoKEeHHS, 3aMeIeHUs, 0OOMEHA) 1
M. B. JIoMOHOCOB — yYE€HBIH-PHIMKIONEIUCT.

15 O06o0uIeHrne U crucTeMaTu3anus 3HaHUH 10 TeMe 1
«BemecTBa 1 XUMHUYECKUE PEAKIIUN»

16 KontponbHast pabota Ne 1 o teme «Bemiectsa u 1
XUMHYECKHUE PEAKITIID)

3. Bozayx. Kuciopona. [lousitue 06 okcuagax— 6

Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa.

17 Kucinopon — »3Je€MEHT M MpPOCTOE BEMIECTBO. 1
O30H
duznyeckue 1 XMMUUYECKHE CBOMCTBA KUCIOPOIa

13 (peakiuu OKHCIIeHUs, ropenue). IloHsTue 00 1
OKCHJIax
CriocoOsl MoJTy4eHus KUCIopoia B JIabopaTOpuu

19 1 IPOMBILUIEHHOCTH. [IpuMeHenne kucnopoaa 1
TeroBoit  3((eKT XUMHYECKOH  peaKiluH,

ho [MOHATHE O TEPMOXUMHUYECKOM YPaBHEHHUH, IK30- 1
1 DHIOTEPMUYECKUX PEAKLIUAX
TornuBo (HepTh, yronb U MeTaH). 3arpsi3HEHUE

21 BO3/1yXa, CIIOCOOBI €ro MPeA0TBpaICHUS 1
[IpakTuueckas pabora Ne 3 «Ilomydyenue wu

22 coOMpaHue KUCIOPOAa, U3yUYSHHE €ro CBOMCTB» 1

4. Bonopoa. Ilonsitue 0 KkucJjoTax u coasix— 8

Bonopol — 2JIEMEHT M INPOCTOE BEILIECTBO.

23 HaxoxieHne B npupone 1

b4 Dusnyeckue 1 XMMUYECKHE CBOMCTBA BOJOPOIa 1

hs [loHsITHE O KUCTOTAX U COJIAX 1
CriocoObl ToSTyueHusl BOJOpoJia B Jab0OpaToOpuu.

26 [[pumenenne Bogopoaa 1
[Ipaktuueckass pabora Ne 4 «[lomydyenue u

27 coOupaHue BOJ0pO/Ia, U3yUYEeHHE €ro CBONCTBY» 1

bg MossipHblil 00BEM ra30B. 3aK0OH ABOTaJPO 1
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29

Brranciienus 00bEMa, KOJIMYeCTBa BEIleCTBa ra3a
[0 U3BECTHOMY €ro KOJIMYECTBY BEIIECTBA,
00BEMY

30

Boeruricnenuss 00bEMOB Ta30B MO ypPaBHEHUIO
peakiuu Ha  OCHOBE 3aKOHa  OOBEMHBIX
OTHOLIEHUI ra30B

5. Boaa. PactBopsbl. [lonsiTe 060 ocHOBaHusIX — 6

31

Ddusnueckre 1 XUMUYCSCKUE CBOMCTBA BOJIBI

32

CocraB ocHoBanuil. [lonsiTe 00 HHAMKATOpax

33

Bona kak PacCTBOPHUTCIIb. Hacrwiiiennsle u
HCHACBIICHHLIC  PAaCTBOPHI. MaccoBass  oiIst
BCHICCTBA B paCTBOPEC

34

[IpakTuueckass padora Ne 5 «llIpuroroBnenue
[PacTBOPOB C ONPEACIEHHOM MacCOBOM J0JIEH
[PACTBOPEHHOTO BEIIECTBAY

35

O0001IeHre U cucTeMaTU3aia 3HAHUH 10 TEME
«Kucnopoa. Bogopona. Boga»

36

KonTponbHast padora Ne 2 mo teme «Kucnopon.
Bonopoxa. Bona»

6. OcHOBHbBIE KJ1aCChl HEOPTAaHUYEeCKUX coelMHeHnil — 16

37

Oxcupsl: COCTaB, KJ1accupuKanus,
HOMEHKJIaTypa

38

[lomyuenue okcua0B

39

Dduznueckue " XUMHUUYECKIE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX OKCHIOB

40

OcHoBaHusA: COCTaB, KJaccuuKanus,
HOMEHKJIaTypa

41

[TomyyeHue oCHOBaHUI

42

Dduznueckre 1 XUMUYECKUE CBOMCTBA OCHOBAHUI

43

Kucnotsr: COCTaB, KIacCUpUKaus,
HOMEHKJIaTypa
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[TonydyeHue KUCiaoT

44 y 1

45 DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT 1

6 AM(DOTEpHBIE OKCUIBI U THIPOKCHIBI 1
Conu (cpeaHue): HOMEHKIIATypa, (HU3UYECKHe

47 CBOMCTBa 1
[losiyyeHne W XHUMHYECKHE CBOMCTBA CpPETHUX

48 coJieit 1
[Ipaktuyeckas pabora Ne 6. Pemenue

19 DKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «OCHOBHBIE 1
KJIACChl HEOPTaHUYECKUX COCTMHEHUI
['eneTnyeckas CBSI3b MEXIy  KjIaccaMu

50 HEOPraHUYECKUX COCIMHEHUN 1
O6o0menne ©  cucTeMaru3alus  3HAHUU

51 "OCHOBHbIE KJIaCChI HEOPraHUYEeCKUX| 1
coeIrHEeHNI"
KonTtponbHast pabota Ne 3 "OcHOBHBIE KJacChl

51 HEOPraHUYECKUX COCIMHEHUN" 1

7. llepnoanyeckuii 3axoH u [lepuonnueckas cucrema xu

Crtpoenne aToma

mMuueckux jaemMeHToB J[. . MenaeneeBa.
-5

53

[lepBble MOMBITKM KiIacCU(PUKALMM XUMHUYECKHX
binemeHToB. [loHATHE O Trpynmax CXOJHBIX
DJIEMEHTOB

54

[lepuonnueckuii 3akoH U llepuoamueckas
chUCcTeMa XUMHYecKux anemeHtoB J[. .
MenneneeBa. . M. MenneneeB — y4EHBIN,
[e1aror U rpaK JaHuH

55

CtpoeHue aToOMOB.
30TOMBI

CocTaB aTOMHBIX AACP.

56

000JIOUEK  aTOMOB
[Tepuonnueckon

CTpoeHne 3IIEKTPOHHBIX
XUMHNYECKUX DJIEMEHTOB
cuctemsl [[. 1. MenaeneeBa

57

XapakTepucTHKa XUMUYECKOIO JIEMEHTA IO €ro
nonoxeHnto B llepnogmueckont cucreme JI. U.
MeHeneeBa
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8. Xumnueckas cBsizb. OKNCJINTENIbHO-BOCCTAHOBUTEIbHBIE peakiun- 11
DJIEKTPOOTPUIIATEILHOCTh aTOMOB XMMHYECKHUX|
58 PIICMCHTOB 1
Monnas xuMHudecKas CBsI3b
59 1
60 KoBaneHTHas nosisipHasi XUMU4YECKas CBSI3b 1
61 KoBaneHTHas HenossipHas XUMUYECKasl CBA3b 1
CTeleHb OKUCIICHUS
62 1
63 OKUCTUTENbHO-BOCCTAHOBUTEIbHBIC PEaKIIUU 1
4 OKMCIINTENI 1 BOCCTAHOBUTEIIN 1
O06o01IeHre U cUCTeMaTHU3alusl 3HAHUM 110 TEME
65 "CtpoeHue aroma. XuMHUYECKas CBA3b" 1
KonTtponbHas pabdora Ne 4 no teme «CtpoeHue
66 aToMa. XHMUYCCKas CBI3h)» 1
PesepBHblii  ypok  PemieHne  XMMUYECKHUX
67 ypaBHEHMI 1
PesepBHbIi  ypok  PemieHne — XMMUYECKHX
68 YpaBHEHUN 1
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KanengapHo-remaTuyeckoe mjiaHupoBanue 9 kiacca

Konnuec Hara Hara
TBO NPOBE/IeHUsl | MPOBeIeHHs
Ne Pa3gesibl 1 TeMBI 4acoB 10 IVIAHY no ¢akry

1. IToBTOpEeHHe M3y4eHHOTO - 4

CtpoeHne atoma. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB

1 XUMHUUECKUX HJIEMEHTOB MEPBbIX TPEX MEPUOIOB 1

b Krnaccuduxanmms, HOMEHKJIaTypa u CBOMCTBA 1
HEOPraHUYECKUX BELECTB

3 Buabl XUMHYECKOW CBSI3M M THUIBI KPUCTATMUECKUX 1
pEIETOK

4 KonTtponbHas padora Ne 1 mo teme «lloBTOopeHune u 1
yrayOJieHne 3HaHUH OCHOBHBIX Pa3/iesioB Kypca 8 Kiaccay

2. OCHOBHBI€ 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX peakuuii — 4

B Kiaccuukanus XUMHYECKHMX pPeakIuid M0 pa3IUYHBIM 1
[pU3HaKaM

6 IlonsiTe 0 ckopocTH XMMHYecKoll peakuuu. [loHarue o 1

T'OMOI'CHHBIX U I'€TEPOTCHHBIX PEAKIUAX

IlonssTHE O XUMHUYECKOM paBHOBeCHMU. DakKTOpHI,
7 BIMSIONINE HA CKOPOCTh XHMHYECKOW peakiuu H 1
[10JI0)KCHHE XMMUYECKOTO PABHOBECHSI

8 OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 1

3. DaekTpoauTHYeCKas Aucconuanusa. XHMHYeCKHe peakuuu B pactsopax — 10

Teopust anekrponutuyeckor nuccouuanuu. CUibHBIE U

g Ci1a0bIe AJIEKTPOJIUTHI 1

10 DIIEKTPOIIMTUIECKAST TUCCOIUAIIAS KUCIOT, OCHOBAHUN W 1
coJiei

11 onHbIC ypaBHEHUS peaKLUi 1

12 XUMUYECKHE CBOMCTBA KHUCJIOT B CBETE IIPEICTaBICHUN 1
00 DIIEKTPOITUTUIECKON IMCCOLMAIIH

13 XHUMHUUecKre CBOMCTBaA OCHOBaHHUI B CBETE 1
[PEJICTABICHUI 00 AIIEKTPOIUTUIECKON TNCCOLUAIIH

14 XUMHUYEeCKHe CBOWCTBA COJICH B CBETE MPEJICTABICHUI 00 1
PIIEKTPOIUTUYECKON TUCCOIAIIT

15 IloHsiTHE O THAPONIN3E CoNer 1

O000IIeHe ©W CHCTEMATH3alisg 3HAHUH 110 TEME
16 «JNEKTPOTUTHYECKAs  JUCCONMAINA.  XUMHUYECKHE 1
peakiy B PACTBOPAX»

IIpakTiueckass pabora «PemnieHne skcnepUMEHTATBHBIX

17 3a7a4» 1
18 KontponbHas padota Ne 2 1o Teme «NEeKTPOTUTHIECKAs 1
ucconuanysi. XMMUYECKHUE Peakiluu B pacTBOpax»
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4. O0mas xapakTepucTHKa XUMHYecKHX 3J1eMeHTOB VIIA-rpynnel. I'anorens! - 6

OJWH U3 PCArCHTOB JdH B H30BITKE

19 OO01mas XxapakTepuCcTUKa 21eMeHTOB VIIA-TpyIsl 1

b0 CtpoeHue U (U3NYECKHE CBOWMCTBA TPOCTHIX BEIECTB — 1
rajoreHOB

1 XUMHYECKHE CBOMCTBA TAJIOTEHOB 1

by Xnopoogopoa.  ConsiHas ~ KHUCIOTa,  XMUMHYECKHE 1
CBOICTBa, NIOJIy4E€HUE, IPUMEHEHHUE

3 [IpakTuueckass pabora Ne 2 «llomyueHue consHON 1
KHCIJIOTBI, U3y4YE€HHE €€ CBOMCTB)

b4 BbruncieHns o ypaBHEHUSM XUMHUECKUX peakiyi, eciin 1

5. O0mas xapakTepucTUKAa XUMH4YeCKHUX 3j1eMeHTOB VIA-rpynnbl. Cepa u eé coefuHeHus - 6

peaxkiuu

25 OO011as XapaKTepUCTHKA 3JIeMEHTOB VIA-rpymnms 1

b6 AJITOTPOIIHBIE MOIU(UKAUH cephl. Haxoxknenne cepsl n 1
€€ coelMHEHNH B IpUpoie. XUMUYECKHE CBOMCTBA

b7 CepoBoIopon, CTpoeHHe, (QH3WYecKne U XUMHUYCCKUC 1
cBOIicTBa

hs Okcuasl  cepl. CepHas KucioTa, (QHU3MUECKUE U 1
XIMHAYIECKHE CBOMCTBA, IPUMECHEHIE
XUMHYecKHe ~ peaknud, — JIeKammue B OCHOBE

ho MIPOMBILUIEHHOTO CIOco0a TMOJIYYEeHUsI CEePHOM KHUCIOTHI. 1
XuMIYeckoe — 3arps3HEHHE  OKpY)Kalomel  cpemsl
COCIMHEHHUSIMU CEPhI

20 Bpruncienue mMaccoBOW J0JIM BBIXOJA MPOAYKTa 1

-8

6. O0masi XapaKTepucTHKA XMMHYECKHX 3J1eMeHTOB VA-rpynnbl. A30T, pocdop u nx coenHeHnst

OOmrass XapakTepUCTUKA AIEMEHTOB VA-rpymmbl. A3OT,

MPUPOTHON Cpellbl COSTMHEHUSIMHE a30Ta 1 dochopa

31 pacrnpocTpaHeHue B MpUpoJie, PU3UIECKUE U XUMUYECKHIE 1
CBOMCTBA

3 AMMHAK, €ro (U3MYeCKHe M XUMHUYECKHE CBOWCTBA, 1
MOJTy4YeHNE U TPUMEHEHHE

33 Con aMMOHUS, UX (PU3HUECKUE U XUMUYECKHE CBOCTBA 1

34 IlpakTuueckas padora Ne 3 «IlomydeHue ammmaka, 1
M3yUYEHHUE ETO CBOMCTB»

35 A30THasT KHCJIOTa, €€ (HU3UYeCKHe W XHMHUYCCKHE 1
CBOMCTBA

36 Coun a30THOM KHCIIOTHI 1

37 Dochop. Oxcun docdopa (V) u dochopHas Kuciora, 1
(hu3MUecKue U XUMHIECKUE CBOMCTBA, TIOTYICHHE
lcrons30BaHre HUTPATOB, (hOC(ATOB U COJICH aMMOHUS B

38 KaueCTBE MHWHEpPANbHBIX  YJIOOpeHuH. 3arpsi3HeHHe 1

coequHeHud - 9

7. O0masi XapaKTepuCTHKA XUMHYECKHX 31eMeHTOB IVA-rpynn

bl. YI/1€poja, KpeMHHH U UX

39

Yriepoa, pacnpocTpaHeHHe B IMPHPOJE, (PH3HUECKUE H
XUMUYECKHE CBOMCTBA
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Okcunmel yriepona, WX (U3WYECKHe U XUMHYCCKHUC

40 CBOMCTBA. DKOJIOTUYECKHE MPOOJIEMBI, CBA3AHHBIE C 1
okcuioM yraepona(lV)

41 YT0oJabHas KUCIIOTa U €€ COJIN 1

1) [IpakTuueckass pabora Ne 4 '"[lomydyeHue YIJIEKUCIOTrO 1
rasza. KauecTBeHHas peakius Ha kKapOoHAT-HOH"

43 [lepBoHaYaNbHBIE MOHATHS 00 OPraHUYECKUX BEIIeCTBaX 1
KaK O COeIMHEHUIX yriepoa

44 Kpemuuii u ero coeuHeHNs 1
[IpakTuyeckas pabota No 5. Pemenuel

45 DKCIEPUMEHTATBHBIX 3a7a4 Mo TeMme «Bakneiinme 1
HEMETaJUTbI U X COCTMHCHIID

16 O0o0Imene W cuUcTeMaTU3alus 3HAaHUA TI0 TeMe 1
«BaxkHelme HEMETAIUTBI M MX COSTUHECHUSD

47 KonTposibHass padora Ne 3 mo Teme «Baxknelmme
HEMETAJUIbl U UX COCMHEHUS

8. O6mme cBoiicTBa MeTAJLJIOB - 4

OOmas xapakTepUCTHUKA XHUMHYECKHUX DJEMEHTOB —

48 MeTalIoB. MeTaundeckass CBSI3b M MeTaIMdeckas |
KpucTajmmdeckass pemérka. Du3ndeckue CBOWMCTBY
METAJIJIOB

19 XuMpgeckne CBOWCTBA METAIOB. DJIEKTPOXUMHUYECKHM] 1
S HAPSDKEHUH METAIIIOB
OO0mue cmocoObl monydyeHus: MertauioB.  CIUiaBbl.

50 BrranciieHns o ypaBHEHHSAM XUMHUECKUX PEaKIuid, eciu 1
0JIMH 13 PEareHTOB COJEPIKUT MPUMECH

51 [loHsTHE O KOPPO3UH METAILIIOB

9. Ba:kHeiiline MeTaJJIbI U UX coeiHeHus -13

52 [1{esTouHbIE METATLTBI 1

53 OKCHIBI ¥ THJIPOKCH/IBI HATPUS U KaJIUS

54 [I{enoyHO3eMETBbHBIE METAIIIBI — KAJIBIIUA U MarHui 1

55 Baxueiimme coequHeHusT Kaiublusd. JKECTKOCTh BOIBI U 1
CIIOCOOBI €€ yCTpaHEeHUs

56 [IpakTudeckas padora Ne 6 "XKEcTkOCTh BOABI U METOJBI 1
eé ycrpaneHus"

57  AJTFOMMHUIA 1

58 AM(OTEpHBIE CBOMCTBA OKCHA U THAPOKCHUIA 1

59 DKeneso 1

60 Oxkcupl, ruapokcu sl U conu xenesa (11 u I11) 1
[IpakTHdeckas pabora Ne 7. Pemenne

11 DKCIIEpUMEHTANLHEIX  3a1ad 1Mo TeMe «Baxkueimme 1
METaJUTBl ¥ UX COSTUHCHUS
BrrauciieHus: 0 ypaBHEHUSIM XUMHYECKUX PEaKIHid, €Cir

62 OIIMH W3 PEAarcHTOB JaH B W30BITKE WIH COJICPIKHT 1
rpuMecH. Beruucinenns MaccoBoOil 1011 BBIXOJa MPOAYKTa

CaAKIIUU
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63

O0001IIeHe U CHUCTEMATH3alUs 3HAHUW [0 TEME
«Bakneiie HeMeTaJUIbl U UX COETUHEHUS)

64

KontponbHast pabora Ned mno Teme «Bakueimue
MeETaJlJIbl U UX COCIUHEHUS»

10.IToBTOpEHNE U3Yy4EeHHOTO - 4

65

BemectBa u MaTtepuaibl B MOBCETHEBHOM  YKU3HH|
4CJIOBCKA

66

XuMudeckoe 3arpAa3HeHHe OKpyxkarwoled cpenasl. Ponb
XUMUH B PELIEHUH YKOJOTHYECKUX MPOoOIeM

67

[ToBTOpenue 1-5 paznmen

68

[ToBTOpenue 5-10 pasznen
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
HNPOLHECCA OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA
v Xummus, 8 kinacce/ ['abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKnnoHEepHOE

o01ecTBO

v «M3parenscTBo «IIpocBenieHue»

v Xumus, 9 kinacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A., AKnoHEepHOE
o01ecTBo

4 «3natenscTBO «IIpocBemieHue)

METOAUYECKUE MATEPUAJIBI JIUTS YUUTEJIA

1. KonTponbHo-uzmepurensusie MaTepuaibl. Xumus. 8-9 kiacc / Coct. E.H.
CrpenbsHukoBa. M.: BAKO.

2. I'opkoBenko Mapuna FOpbreBHa. TOypoUHbIE pa3pabOTKH MO XUMUU 8 Ki1acc

3. H. I1. Tpoery6oBa «Iloypounbie pa3pabOTKu O XUMHUH. 9 KI1acc
OUOPOBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETU
NHTEPHET

resh.edu.ru
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Jluct cornacoBaHus k gokymeHTy Ne 203 ot 02.11.2025
WHuumatop cornacoBanus: HyxanH A.B. dnpekTtop
CornacoBanue nHngyumpoaHo: 02.11.2025 21:42

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 HyxaunH A.B. 02.11.2025 - 21:42
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