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MNOACHUMTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOrO o0OIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWII K pe3yJlbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHUs, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepalbHOW paboyeil MporpaMMel
BOCITUTAHUSA M C yI€TOM KOHIICTIIIMY TIPETIOJaBaHus y4eOHOTO TIpeaMeTa « XUMUs)
B 00pa3oBaTeNbHbIX opranu3anusix Poccuiickoit @eneparini.

[Iporpamma mo Xxumuu Aa€T MPEJACTABICHUE O IENAX, OOIIeH cTpareruu
oOyuyeHHusl, BOCIUTAHHS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMH y4eOHOTO
npeameTa, yCTaHaBIMBAaET  00s3aTeNbHOE MpEeMETHOE coJiep KaHue,
MpeayCcMaTPUBAET paCIpEEICHUEe €ro Mo KiaccaM M CTPYKTypHpOBaHUE IO
pazieliaM M TeMaM MOporpaMMbl MO XUMHH, ONPEAEISIET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh  M3YUYCHHS XUMHUH € YYETOM  MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKKM y4eOHOTO TMPOIECCa, BO3PACTHBIX
O0COOEHHOCTEH  O0O0y4alomuxcs, OMNpeAeNsieT BO3MOXHOCTH TpeaMera IS
peanu3anuu TpeOOBaHWN K pe3yJabTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOMN
nporpaMMbl Ha YPOBHE OCHOBHOTO OO0IIEero o0Opa3oBaHus, a TakKe TpeOOBaHUM K
pe3yJiibTaTaMm 00y4YeHHs] XMMHUH Ha YPOBHE IIeJIei U3yUeHUs MPeIMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIESITEIbHOCTH OOYYaloImIerocsi MO OCBOCHUIO
y4eOHOTO COJIepKAHUSI.

3HaHUWE XHUMHUH CIY>KUT OCHOBOM i1 (OpMHpOBaHUS MHPOBO33PEHHUS
00yyJaroImierocs, €ro MpeJCTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MHpA, BaAXKHYIO
posib urparot GopMUpPYEMbIE XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUd U 00 DBOJIONMU BEHIECTB B MPHUPOJIE, O MYTAX PEHICHUS TI00aTbHBIX
poOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUYSCKOM,
MUILIEBOU U IKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3paBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH  JIJIi  CcaMOpa3BUTHUS U
dhopMupoBaHUs KyIbTYphI JUYHOCTH, €€ 0011el U QYHKIIMOHATLHON IPAMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
o0ydJaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOW  y4yeOHOW  JIeSITeNbHOCTH,
AKCIIEPUMEHTAIIBHBIX M HCCIEAOBATEIIbCKUX yMEHUH, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM XKM3HH, TaK U B MPO(PEeCCHOHATBHOMN NS TEILHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TarnoM B (GOPMUPOBAHUM €CTECTBEHHO--HAYYHOI TPAMOTHOCTH 00YYarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOINICHHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
oOpa3oBaHHe 00y4YaIOIIUXCS.

JlanHble HampaBlieHUS B OOYYCHHHM XUMHH OOECIEUMBAIOTCS CHEIM(PUKON
COJICp)KaHUsl  y4eOHOTO  NpeaAMETa, KOTOpPbIM  SIBISETCS  IEarorm4ecKu
aJanTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKHW XMMHUHU Ha OMPE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMUU, OCHOB
HEOPraHMYEeCKOW XUMHU M HEKOTOPBIX OTACIbHBIX 3HAYUMMBIX I[OHSTHN
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MporpaMMbl M0 XUMUU CHOpPMHUPOBaAHA Ha OCHOBE
CUCTEMHOTr0 mnojaxojia Kk e€ mzyueHuto. ColepKaHHE CKIIAJIbIBACTCS U3 CHUCTEMBI
MOHATHUM 0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHN O XUMHUYECKOM
peakiuu. O0e OSTH CHUCTEMBbl CTPYKTYPHO OpraHW30BaHbl 10 MPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHUSI 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCET0 €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYE€HHUSI O CTPOCHUU aTOMA U XUMUYECKOU CBSI3H;

— TPEACTaBICHHN 00 BIEKTPOIUTUYECKON JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE 3MIIUPUYECKH
MOJTYYCHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHS K JPYroMmy, BBINOJHSS (GYHKIUMU OOBSICHEHUS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEU MPAKTHUYECKOTO MPUMEHEHHSI U TOJYy4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMmbl IO XMMHH CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABICHUS O XUMUYECKON COCTABIISIIOIIEA HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHON MPHUPOJbI, LEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHHUIO H
METO/IaM TMO3HAaHUA B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBICUCHUEM
3HAHWM W3 paHee M3YYEHHBIX y4eOHBIX MpeaMeToB: «OKpYKaIOMUi MUpP»,
«buonorus. 5—7 knaccel» u «®u3mka. 7/ KjIacc.

[Ipy w3ydyeHHUH XWUMHUH TMPOUCXOAUT (PopMUpOBaHWE 3HAHUK OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETbHOCTH YEJIOBEKA U KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3ajgaya y4yeOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CUCTEMBI XMMHYECKUX
3HAaHUW — Ba)KHEUINUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJIOKECHUM,
JOCTYITHBIX 0000IIEHNIT MUPOBO33PEHYECKOTO XapaKTepa, sSA3blKa HAYKH, B



NpUOOIIEHUH K HAay4YHbIM METOJIaM TIO3HAHUS TPU M3YYCHUH BEIIECTB W
XUMHYECKHUX PEAKIHid, B ((OPMUPOBAHUHN M PA3BUTHUU MMO3HABATEIBHBIX YMEHUN H
UX TPUMEHEHHWU B Yy4eOHO-TIO3HABATEIILHOH W Yy4eOHO-HCCIIEI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHHHM TPaBHJ O€30MacHOro OOpalleHUs C BEIIECTBAMHU B
MTOBCEHEBHOM KHU3HU.

[Ipn u3yuyeHnn XMMHM Ha YPOBHE OCHOBHOI'O 0OIEro 0Opa3oBaHUSI BaKHOE
3HAYCHHE MPUOOPEITN TaKUe TEIH, KaK:

— (GOpMHPOBaHHE WHTEIUICKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY MPHHITHIO PEIICHUH,
CTIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOYyYEeHHMsT Ha CHCTEMaTHYeCKOe MpUOOIICHHE
oOydJaronmxcsi K CaMOCTOATEILHON IMO3HABATEIILHON JIEATeTLHOCTH, HAyYHBIM
MEeTOJaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrieueHue yCJIOBHM, CIIOCOOCTBYIOMIMX MPHUOOPETECHUIO 00YUarOIITUMUCS
OTBITa Pa3HOOOPA3HOW MACSITENLHOCTH, TIO3HAHWS W CAMOIIO3HAHUS, KITFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), MMEIONINX YHUBEPCAIbLHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATEILHOCTH;

— (¢dopmupoBanue oOmEeH (QYHKIIMOHATIBHOW ©  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM WYHCJIE YMEHHH OOBSACHATh H OIICHUBATH SIBICHHUSI
OKpY’KafoIller0o MHpa, WCIOJB3Yys 3HAHHUS W OTBIT, MOJIYYCHHBIE TPU W3YYCHHUU
XUMUH, TPUMEHSITh WX TPU PEIICHUH MPOOJeM B TIOBCEIHEBHOW >XH3HU W
TPYAOBOU JIESITEIBHOCTH;

— ¢opMmupoBaHHEe Y OOYYAOIMMXCS TyMAaHUCTUYECKUX OTHOIICHUH,
MOHWMAHUS IIEHHOCTH XUMHUYECKHX 3HAHWHA ISl BBIPAOOTKH HSKOJIOTHUECKU
1eecoo0pa3Horo TMOBEACHUS B OBITY M TPYIOBOW JEATEIHHOCTH B IETSAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH IPUPOAHOU CPEJIBI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHMS OOIIEYETIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MHIIS M HANPABICHHOCTH AAbHEHIIIETO
00yueHus.

OOmiee YHCIO YacoB, OTBEAEHHBIX ISl HM3YyYCHHs] XMMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanusi, coctaBiseT 136 gyacoB: B 8 kitacce — 68 gacos (2
gaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HECIIO).



COILEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KM3HU YEJTOBEKAa. XMMHS B CUCTEME HAYK.
Tena wu BemectBa. Du3nMueckue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BeiiecTB. [loHsiTHe 0 MeTogax Mo3HaHUS B XMMHUM. UYUCThIE BelleCTBA U CMECH.
CrniocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHUYECKHE 3JEeMEHThl. (CHUMBOJBI XHUMHYECKHUX
anemMeHTOoB. [IpocThie U COXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckass (popmyna. BaneHTHOCTP aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTenbHas MOJIEKyJIsIpHAs Macca. MaccoBasi 40Jisi XUMUYECKOTO 3JIEMEHTa B
COECIMHEHUM.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsA3b KOJIUYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCIUHEHUM.

DOU3NYECKME U XUMUYECKUE SBJICHUS. XUMHUYECKasi pEaKUUs U €€ IPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEaAKIMM (COeAMHEHUS, pA3JI0KEHUS, 3aMEILIEHUs, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBuiaMu pabOThl B J1abOpaTOpuu U
npuémMamMu oOpaiieHus ¢ 1abopaTOpHBIM 000PYTOBAaHUEM, U3YyUYCHHUE M OMHCAHHE
bu3MYeCKuX CBOMCTB OOpaslloB HEOPTraHWYECKUX BEIIECTB, HAOIIOJICHHE
¢busnueckux (MJIaBIeHWE BOCKA, TasHHWE JIbJla, PAcTHUpaHUWE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAIMS BOJbI) M XUMHUYECKUX (TOpPEHUE CBEYM, MpPOKATMBaHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCJIOTOM) SIBJICHUM, HAOMI0ICHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peaKUuuid (pas3lioKEeHHE caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCUIA
meu (II) mpu HarpeBaHuM, B3auMOICMCTBHUE kKeje3a ¢ pacTBopoM conu menu (11),
H3yUYeHHE CIOCOOOB pa3feieHUus CMECei: C MOMOIIbI0 MarHuTa, (QUIbTpPOBaHUE,
BBITIApYBaHUE, JUCTUUIAIUS, XpoMaTorpadus, MPOBEICHUE OUYUCTKU IMOBApPEHHOM
CONM, HAOJIOJIEHWE U  ONHUCAHWE  PEe3yJbTaTOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAaccChl, CO3[aHUE MOJEIIEH MOJIEKYI
(ILIapoCTEeP>KHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ M HEOPraHUYECKUX BellECTB

Bo3agyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3Je€MEeHT W mpocToe
BemecTBO. HaxoxaeHue Kuciopoaa B MNpuUpoAe, (PU3MUEecKue U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Okcunbl. [Ipumenenue kuciopoaa. CrocoObl



MOJIy4YeHHUs1 KUCTopoJa B J1adopaTopuu M MpOMbIIUIEHHOCTH. Kpyroopot
KHcIIopoJa B mpupoje. O30H — ajuioTpoIiHas MOaupUKAIUS KUCTIOpOoa.

TemnoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXMMUYECKUE YpaBHEHHS,
9K30- W HHAOTEPMHUYECKHE pEaKUUH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUIIEHHE MapHUKOBOIo 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemMeHT M mpoctoe BeunlecTBO. HaxoxknaeHue Bogopoaa B
npupoae, (GU3MYECKUEe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosgydeHust. Kuciaorsl u conu.

Mossipabiii 00b€M  Ta30B. Pacu€Tel 1O XMMHYECKUM  ypaBHEHUSIM.

dusnyeckre CBOMCTBA BOABI. Boma kak pacTBopUTesb. PacTBOpPBI.
HacelleHHbIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHHS.
Ponp pacTBOpOB B npupojae U B KU3HMU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arpsA3HeHne NpUpOAHbIX BOA. OXpaHa U OYMCTKA MPUPOJHBIX BO.

Knaccudukanus neopranmdeckux coeauHeHuii. Okcunbl. Knaccudukarms
OKCHJIOB:  cosieoOpasyronie  (OCHOBHBIE,  KHCIIOTHBIE,



UccaeoBaHle 0o0pa3loB HEOPraHWYECKHX BEIIECTB PA3NIMYHBIX  KJIACCOB,
Ha0II0IeHNE U3MEHEHHSI OKPACKU MHIUKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3yueHue B3aumojeiictBus okcuma meau (II) ¢ pactBopom cepHOM KHCIIOTHI,
KHCJIIOT C METajUlaMU, pPEakUWil HEUTpaJIM3alMM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METAJUIa JPYI'MM M3 pacTBOpPa COJIA, PELICHHE
JKCIIEPUMEHTAIIBHBIX 337a4 10 Teme «BaxHeumme Kiacchl HEOPraHWYEeCKHUX
COCIMHEHU.

IHepuoanueckuit 3akon u Ilepumogmyeckass cucreMa XUMHYECKHUX
jaemenToB JI. U. MengesneeBa. CrpoeHne aToMoB. XMMHYECKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

[lepBble TOMBITKM KiIAacCUPUKAMKA XUMHUYECKHX 3JeMeHTOB. [lonstue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBbIE U IIETOYHO3EMEJbHBIE METaLIbl,
raJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUJIPOKCUJIBI.

ITepnoanyeckuit 3akoH. Ilepuonnyeckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N.  MenngeneeBa.  KoporkomepuonHass W JUIMHHOIIEPUOAHAS (b opMbI
[Tepnoanueckon cuctembl XxuMHuYeckux sneMeHToB 1. M. Menneneena. [leproas
n rpynnbl. PU3NYECKUN CMBICI IOPSAIKOBOIO HOMEpPA, HOMEPOB Iepuoaa U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTponbl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JI04eK aToMoB  TepBbIX 20 XUMHUYECKHX  DJICMEHTOB
ITepuomnueckout cucremsl J[. M. MeHnneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 10 ero noJiokeHutro B [lepuonnueckou cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSI pPajdyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYINIaM U IEPUOTAM.

3nauenue [leprnoanyeckoro 3akona u [lepuoguueckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ul pa3BuUTHUs Hayku U npaktuku. . . MenneneeB — yd€HbIl U
rpakIaHUH.

Xumuueckasi cBA3b. KoBasieHTHast (MOJIApHAsE W HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBS3b.

Crenenp oxkucneHus. OKUCIUTEIBHO--BOCCTAHOBUTENIBHBIE  PEAKLIHH.
[Iponecchl OKUCAEHUS M BOCCTaHOBIICHHS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuUMenm

u3ydeHue oOpaslioB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJICHCTBUE
IMAPOKCUIA LHWHKA C pPACTBOPAMHM KHUCJIOT M WIEJNOYEH, IMPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakifu pas3ioKeHHs, COSIMHEHUS ).

Mescnpeomemmnuwie ceéa3u



Peanuzanus MeXnpeaMeTHBIX CBA3€H NpU W3YYEHUH XUMHH B 8 Kiacce
OCYUIIECTBJISIETCS. Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--Hay4YHBIX
MOHATHUM, TaK U MOHITUH, SBJISIIOIIUXCA CUCTEMHBIMU JUJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mme ecTecTBeHHO--HAYyYHbIE TIOHSITHS: HAyYHbIN (akT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIaccupuKanus, TMNePUOANIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHNE, MOJIETb, SIBIICHHE.

®dusuka: Marepus, aToMm, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, T'a3, PU3NYECKUE BETUUUHBI, €IMHUIIBI
MU3MEPEHUS, KOCMOC, TUIAHETHI, 3BE€37bl, CONHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MuHEpasbl, TOPHBIE TOPOJIBHI,
TIOJIE3HBIE UCKOITAEMBbIE, TOIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKAsl peaKUMs

Ilepnonnueckuit 3akoH. Ileproguyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOJAOB, Kalius, Kajblud M HX
COCIMHEHUHA B COOTBETCTBUM C IIOJIO)KEHHUEM 3JeMEHTOB B Ilepuonnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPHUCTAJULIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHUYECKOMN CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIHIECTB. XUMHUUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCS K PpAa3JIUYHBIM KJIacCaM HEOPTaHUYECKUX
COCIMHEHUN, TEHETUYECKasl CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMuaeckux peakiuii Mo pa3InyHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3(DQeKTy, Mo
W3MEHCHUIO CTEIEHEeW OKMCIICHUS! XUMUYECKHX AJIEMEHTOB, 10 0OpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUSI.

[Tonsitue o ckopocth xumuueckoil peakiuu. [loHsatue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. Ilonstue o karanuse. [lonAaTHe 0 XMMUUYECKOM paBHOBECUU. PAKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOW peakuWu U TOJOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTEIPHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIMK,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTENBbHON peakunu. COCTaBIEHHE ypaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  HUCIOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Kartvonbl, aHMOHBI. MeXaHW3M JUCCOLMALIMM BELIECTB C PA3IMYHBIMU BHIAMHU
XuMu4eckon cBsizu. CteneHp auccouuanuu. CUIIbHBIE U CIIa0bIe 3EKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIUNA HOHHOTO OOMEHa,
MOJHBIE M COKpalIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMN M coJied B CBeT€ NPEACTaBICHUA 00  BIEKTPOJUTHUYECKON
nucconuannu. KauectBeHHbIe peakuu Ha HOHBI. [loHsATHE O THIpOIM3E conel.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIIECTB — META/UIOB U HEMETAIOB (TrpaduTa W aiMasa), CIOKHBIX BEIIECTB
(XxJopuaa HaTpusi), HMCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakUuuu
OT BO3JCUCTBUSL PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTH
pacTBOpPOB BENIECTB, MpoOLEcca JUCCOLMAIIMM KUCIOT, IIEJIoYed U cosien
(BO3MOKHO  MCHOJIb30BAHME  BHJIEO  MAaTe€pUaloB), IPOBEIEHUE  ONBITOB,
WUTIOCTPUPYIONIUX ~ TPHU3HAKK  MPOTEKaHUs  peakiuii  MOHHOTrO  OOMeHa
(oOpazoBanue ocajka, BbIJCJICHUE Tra3a, OOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIbHBIX  PEaKLUl
(ropeHue, peakiu pas3lioKEHUsl, COCIMHEHHUs), PACTIO3HABAHUE HEOPTaHMYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pEAKUUHA HAa HOHBI, PEIICHHE
HKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTausibl 4 MX COCTUHEHUSA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okucieHusa. CTpoeHue u (U3M4YEeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWUMHUYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aMMOJENCTBHE € METallaMHM, HEMETaJUlaMM, IueraodamMu). XJIOPOBOJAOPOA.
ConsHast KWCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, NMpPUMEHEHue. JlencTBue
XJIOpa ¥ XJOPOBOJAOPOJA HA OPraHU3M 4YEJIOBEKa. BakHellue XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

Ob6mas xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTeNeHH okucieHus. CTpoeHne u (Pu3nyeckue CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3MUYECKUE U
XUMUYECKHe cBOMcTBAa. OKCHIBI CEPBl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHast kucnoTa, (usnueckue W XUMHUYECKHE CBoiicTBa (oOmue  Kak
IpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHYECKUE pEeaKlUH,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CHOC00a MOJIY4YEHHsS] CEpPHON KHUCIIOTHI.
[IpumeHeHne cepHOil KUCIOThI. CONM CEPHON KUCIIOThI, KAYECTBEHHAs PEaKIUsl Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COeIMHEHUH B TpUpoJe. XHUMHUYECKOE
3arpsi3HEHHE OKpYXKAIOIIeH cpelbl COCAMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPALCHUS.

OO6mrass xapakTepucTUKa 3j1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
busnueckue u xumMudeckue ceorctra. KpyroBopor azora B npupojae. AMMHAK, €ro
(dbu3nyecKre U XUMUYECKUE CBOMCTBA, MOJTydyeHUe U npuMeHeHnue. Coim aMMOHUS,
ux (puznyueckue U XMMUYECKUEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KUCJIOTa, €€ TMOodydeHue, (PU3nyeckrue W XUMHUYECKHE
CBOMCTBa (00mMe Kak TPEACTABUTENs Kilacca KHUCIOT M crenuduueckue).
Hcnonb3oBaHWe HUTPATOB W COJIEM aMMOHHUSI B KAaueCTBE MHUHEPAIbHBIX
ya00peHuil. XMMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH cpeibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO3ayxa, MouBbl U BomoEMOB). Docdop,
aioTpornHbie Momudukanuu gocdopa, Puznyueckre W XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u hochopHas kucioTa, GU3NISCKHE U XUMUICCKHE CBONCTBA,
nonydenue. Mcnons3oBanue GpocdaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.

O6mas xapakrtepuctuka 31aeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCJICHUS.  YIUIEpOJd,  aJUIOTPOIIHbIC
MoAU(UKAIIMK, PACIpPOCTpaHEHUE B TIPUPOJE, (PUINUYECKHE U XUMUYECKUE
cBoricTBa. Ancopomusi. Kpyroopot yriaepona B npupoae. OKCUabl yriaeponaa, ux
dbu3nyeckue W XUMUYECKHE CBOMCTBA, JEWCTBHE HA JKHUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCUIAOM
yraepoaa (IV), rumoresa rino0albHOTO MOTEIUIEHHS KJIMMAaTa, HapHUKOBBIM
addekt. YronpHas KUCI0Ta U €€ COoMM, uX (PU3NIECKUEe M XMMHUYCCKHE CBONCTBA,
noinyyeHue u npuMmeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasIbHBIE MMOHATHUS 00 OPTAHMYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 9TaHOJ, TIIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbple HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOIHBIM Ta3, HEPTH),
INPOJAYKThl UX MepepaboTku (O€H3MH), UX pOJib B OBITY W HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: )KUPAX, O€IKax, yriaeBojax — U ux
poiM B OKM3HM YeloBEeKa. MarepuaibHOE E€OUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTMHEHUN.

Kpemuuii, ero ¢u3znueckue W XUMUYECKHE CBOWCTBA, IOJYyYEHUE U
npuMmenenue. CoeauHeHusi KpemHus B mpupoje. OOmme mnpeacTaBieHus 00
okcunie kpemuusi (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIL30BaHUE B
OBITY, B MPOMBINIJIECHHOCTH. BaxxHele cTpouTenbHble MaTepuaibl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [IpobGaembr 6e30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuit IKCnepumenm:

n3ydeHue o0pas3ioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJSHON KHUCIIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEaKLUH Ha XJIOPUA-HOHBI U HAOIIOJEHUE TPU3HAKOB
UX TIPOTEKAHMs, OIBIThI, OTPAKAIOIIME (PU3MUECKHE M XHUMHYECKHE CBOMCTBA
raJIOTeHOB U HX COEJAMHEHHHN (BO3MOXHO MCHOJb30BaHUE BUIECOMATEPUAIIOB),
O3HaKoOMJIeHHE ¢ oOpa3lnaMu XJOPUJOB (TAJOT€HHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COEAMHEHUAMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEpHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ JeHCcTBHEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3YYCHUE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEICHNE KaueCTBEHHON peakIuy Ha CyJbdar-
WOH W HaOJo/IeHWe TpU3HaKa e MPOTEKAHMs, O3HAKOMJICHHE C (PU3NYECKUMH
cBoiicTBaMH a30Ta, Qocdopa U UX COEAUHEHUN (BO3MOXKHO HCIIOIb30BaHHUE
BUJIEOMATEPHAIIOB), 00pa3laMu a30THBIX U (POCHOPHBIX YyAOOpEHHI, MOITyUYEHHE,
coOupaHue, pacrno3HaBaHME€ M HW3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
Ka4eCTBEHHBIX PEaKiMil Ha MOH aMMOHHS U (oc]aT-uOH M U3ydeHHE MPU3HAKOB
UX MPOTEKaHMS, B3aUMOJACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPUAIIOB), U3YUYCHHE MoZzenen
KPUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  afcOpOIIMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWUCTBOM MPOTHUBOTa3a, MOJyYCHHE, COOMpaHKe, paclo3HaBaHUE U U3Y4YCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJACHHE KAYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAaT-UOHBl W W3yYCHUE MPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMJIEHHE C
MPOAYKIIMEN CHUJIUKATHOW TMPOMBIINUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenme HeMeTaIbl U UX COCTUHEHUSY.

MeTaJiibl 1 X COCAMHEHUSA

OO6miast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
uxX mnosioxkeHus B llepuomnueckor cucreme XuUMHUYEeCKHX dyemeHtoB [J[. .
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHHE METauIOB. MeTtamnyeckas CBs3b U
METAJIMYECKass  KpPUCTAJUIMYECKass  pemeTka.  DIEKTPOXUMHYECKUUA  psif
HaIpsHKEHUN MeTauioB. Pu3nueckue ¥ XUMHUECKHE CBOMCTBA MeTauioB. O01ime
CHocOObl MOdy4YeHus: MeTauioB. IIoHsATHE O KOpPpO3UHM METauiOB, OCHOBHbBIE
CcocoObl 3alUThl MX OT Koppo3uu. CmaBbl (CTaib, YYryH, IIOPATIOMHHHIMA,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ POMBIIILIEHHOCTH.

[Ilenounsie mMeTambl: monoXeHUe B llepuoanueckon cucTteMe XMMHUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpOCHUE MX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XUMHYECKHE CBOICTBA (Ha mpumepe HaTtpus U Kanus). OKCuabl U



TUAPOKCUILI HATpusi W Kanus. [IpuMeHeHue WIETOYHbIX METAUIOB W UX
COEIMHEHUM.

[[lenoyno3eMenbHbIE METAUIBI MArHUM W KajJbLHW: TIOJOXKEHUE B
Ilepnonuueckon cucreme xumuueckux sieMeHToB [[. M. Menaeneesa, ctpoeHue
MX aTOMOB, Hax0XJIeHUE B npupojac. uznueckue 1 XUuMHIECKUE CBOMCTBA MATHHUS
U Kanblus. Baxkdeimme coeauHeHusT Kaublus (OKCHUI, THIPOKCUI, COJIH).
JXKécTkocTb BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHMIL: IoJIoKeHUE B [lepuoinyeckoi cucreMe XMMUYECKHUX JIEMEHTOB
. U. MenneneeBa, crpoeHrue atoMa, HaxoxkaeHue B mpupone. dusmyeckue u
XUMUYECKHNE CBOMCTBA atOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHAA W THAPOKCHIA
ATFOMHUHUSL.

Kenezo: nonmoxenue B [lepuoauueckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenpgeneeBa, CTpoeHME aroMa, HaxoxkiaeHue B mnpupojge. dusznueckue u
XUMHYECKUE CBOMCTBA kene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u xenesa
(I11), ux coctaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuit IKCnepuUMenm

O3HAaKOMJIEHHE ¢ oOpa3llaMd METaUIOB U CIUIaBOB, HUX (DU3UUYECKUMU
CBOMCTBaMH, U3YYEHHE  pE3YyJbTaTOB  KOPPO3HUH  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUSA OKCHIA
KaIbI[Usl W HATpusi C BOJOW (BO3MOXKHO MCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJbI, IPOLIECCA TOPECHUSA JKEJIE3a B KUCIOPOAE
(BO3MOXKHO ~ HCIOJB30BAHME  BUIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAaKIMi HAa MOHBI: MarHus, KajbllMs, allOMUHUS, [IUHKA, JKele3a
(1) u xenesa (II1), mequ (I1), HAOIIOACHHE W ONMCAHUE MPOIIECCOB OKPAITHBAHHSI
IJJaMEHU HWOHAaMU HaTpHs, Kauus W Kaiblus (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEI0BaHNE aM(POTEPHBIX CBOMCTB TUJIPOKCUAA ATIOMUHUS
Y THUJIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHelue
METAJLJIbI U X COCUHEHHUS.

XuUMHUA ¥ OKPYKAIOUIAA cpeaa

BemecTtBa M marepuansl B IIOBCEAHEBHOM »XU3HM YenoBeKa. besomacHoe
HCIIOJIb30BAaHUE BEUIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momours npu
XUMHYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (mpenesibHas AOMyCcTHMast
KOHIIeHTpanus BeulecTs, aaiee — [1/IK). Poqb xuMun B pemieHrn 3K010THYECKUX
npoOJem.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAIOB, MOJUMEPHBIE
MaTepuabl).

Meosicnpeomemmnule ceasu



Peanuzamus MeXmpenIMeTHBIX CBsi3ed NpU H3yuyeHUU XuUMUU B 9 Kiacce
OCYILECTBIISIETCS 4YEpE3 HCIIOJIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U NOHATUMN, ABJISIOLMXCA CUCTEMHBIMU JUISl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--Hay4YHOI'O I[UKJIA.

OO1ue ecrecTBEHHO-HAy4YHblEe MOHATHA: HAy4YHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuuKauus, MNEePUOAUYHOCTb, HAOIIO/ICHUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE, HM3MEPEHUE, MOJEIb, SIBICHHE, MNapPHUKOBBIM
s PeKT, TEXHOJIOTHSI, MAaTEPUAJIBI.

®usuka: marepus, arToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIIHJ,
U30TOIbI, PaJUOAKTHUBHOCTh, MOJIEKYJA, SJCKTPUUECKUNA 3apsii, MPOBOIHHKH,
MOJIyIPOBOJIHUKH, ~ JUAJIEKTPUKH, (OTOINEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHoOe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAILIIMYECKAS
peméTka, CIulaBbl, (PU3NYECKUE BEJIUYMHBI, CIUHUIBI U3MEPEHMs, KOCMUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoJHIIE.

buonorust: ¢orocuntes, npixanuwe, Ouocdepa, 3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
MOJIE3HbIE HCKOIIaeMble, TOTUIHBO, BOJHbBIE pecypcehl.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA NPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH HU
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUUCKUMU
COLIMOKYJBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, TNPUHATHIMUA B
oOlllecTBe MpaBWJIaMM M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT TpolieccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIN3ALUN O0YUAOITNXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarouimxcs
PYKOBOJICTBOBAThCSl CHUCTEMOM TO3UTHUBHBIX IICHHOCTHBIX OpHCHTAIIMN W
pacuIMpeHne OMbITa IEATEbHOCTH Ha €€ OCHOBE, B TOM UHKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUSI:

IIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAacjelul0, MOHMMAHHUS 3HAYEHUS XUMUYECKOM HayKu B KU3HU
COBPEMEHHOro OOIIeCTBa, CIOCOOHOCTH BJaJETh JTOCTOBEPHOW HHQpOpMAIHei o
MEePEAOBBIX JIOCTIKCHUSX U OTKPBITUSAX MHUPOBOM W OTEUECTBEHHOW XHUMWH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpa’kIaHCKOT0 BOCITHTAHUSI:

NPENCTaBIICHUS O COLMAIBHBIX HOpPMax MW TMpaBWIaX MEXIMYHOCTHBIX
OTHOLIEHUHN B KOJUJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIIEAOBATEIbCKOM, TBOPUYECKOM W  JOPYrMX  BHJIAX
JEsITeIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM MAESTENbHOCTH IIPH
BBINIOJIHEHUHM YYEOHBIX, IIO3HABATENBHBIX 3a7ay, BBINOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpOIeCCe OTOM Yy4YeOHOW MAEeSATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJICHWE M TMOCTYIKH CBOMX TOBapulllell C NO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSI MOCIIECTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSA '

MHUPOBO33PEHUYECKUE TPE/ICTABIICHUS O BEIECTBE M XMMHUUYECKOW pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKU M COCTaBJISIOLINE
OCHOBY JJI MMOHUMaHUS CYIIHOCTHM HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBA3SIX YEJIOBEKA C
MIPUPOJHOU CPEJIOW, O POJIM XMMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbIE HA MOJYyYE€HHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOJMMBIC I OOBACHEHHUS HAOJIOJaeMBbIX MPOIECCOB M SIBJICHUIA,
MO3HABATENIbHOM, MH()POPMAIMOHHOM U YUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOW paOOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHHIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHMI0 W IO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM W  HWCCIENOBATEIHCKOU
JEeSTEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBICHHOCTH M YPOBHSA OOy4YEHUS B
JlaJIbHCUIILIEM;

4) hopMupOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH J>KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 >KU3HH, OCO3HAHHUE MOCIEACTBHHA U
HETPUSTHE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KypeHHUSI),
HEOOXOJIUMOCTH  COOJIOJICHUST TpaBUJ  OE30MAaCHOCTU TMPU  OOpAIlIEHUH C
XUMUYECKMMHU BEIIECTBAMU B OBITY U peaJIbHON KU3HU;

5) TpyA0BOT0 BOCIUTAHUS

MHTEPEC K MPAKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u Tpyia pa3inyHOro poja,
YBaXEHUE K TPyAYy M pe3yjbTaTaM TPYIAOBOH AEATENBHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XHUMHH, OCO3HAHHBIA BBHIOOP
WHJUBUTyaJIbHON TPAaeKTOPUU MPOJOJIKEHUSI 00pa30BaHUs C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENHON TPOo(hecCHOHATBLHON AeATETPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHI,
rOTOBHOCTH a/IalITHPOBATHCA B MPOo(heccroHaIbHOI cpee;

6) IKOJIOTrNYeCKOTr0 BOCITUTAHUSA:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHMMAaHUE [IEHHOCTU 3/I0POBOIrO U
Oe3omacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJIECHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIMSIX,
YIPOKAIOIINX 3/I0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSA, MOJy4YaeMble MPU U3YYCHUU XUMHH, IS
pelIeHns 3a/1a4, CBSI3aHHBIX C OKPY KAIOLIEW ITPUPOSHONU CPENOU, JUIsl TIOBBIILICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHSA TJ00AIbHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTeld MX PEIIeHUs] MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B TO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLMAJIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMETHBIX pPE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JJIsS
dbopMuUpOBaHUS MHPOBO33pEHUsI OOIIEHAYYHBbIE TMOHATHS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeaMeTax W IO3BOJIAIOT Ha
OCHOBE 3HaHUI U3 3TUX NpeAMETOB (GOPMHUPOBATH MPEACTABICHHUE O LEIOCTHOU



HAay4YHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (ITIO3HABATEIHHBIC,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpblE oOecnedynBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOMU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jornueckue a1eiicTBUA:

YMEHHSI HCHOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS NPU OCBOEHUU
3HAHWI: pacKphIBaTh CMBICH XMMHUYECKUX TOHSTHH (BBIAEIATh MUX XapaKTEepHBIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSTUSMHU), UCIOJIH30BAThH
MOHATHUS JI1 OOBSCHEHUS OT/EIBHBIX (DaKTOB U SIBJICHHUI, BHIOMPATh OCHOBAHUS U
KpUTEPUHU 7Sl KJacCU(pUKAIIMN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIIil,
yCTaHaBJIMBATh MPUUYUHHO-CIICJACTBEHHbIE CBA3UM MEXKIY OOBEKTaMH H3YyYEHHS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, NE€AYKTUBHBIEC, TI0O aHAJIOTHH),
JIeTIaTh BBIBOJIbI M 3aKJIIOUCHHS;

YMEHHE TPUMEHSATH B TMPOLECCE IMO3HAHUA TMOHATHS (MpPEIMETHBIE H
MeTanpeIMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJEIIH, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJCIIbHBIC MPEICTABICHUS —
XUMUYECKUW 3HaK (CUMBOJ »JIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHE
XUMHUYECKON PEaKIUu — MPU PENICHUN y4eOHO-TI03HABATENBHBIX 3371a4, C YIETOM
ATUX MOJICNIbHBIX MPEJICTABICHUIN BBISBISATH U XAPAKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKKU U3YyYaeMbIX OOBEKTOB — XUMHUUECKUX BEIIECTB U XMMUYECKUX PEAKIIUM,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, IMPUYUHHO-CIICJCTBEHHBIE CBSI3M WU
MPOTUBOPEUMS B M3yUaeMbIX IIPOIIECCaX U SIBJICHUSX.

ba3zoBble ucciaeaoBare/ibCKue 1eiicCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KayeCTBE OCHOBBI I (POPMHUPOBAHUS THIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OIbITa MO TUTAHUPOBAHUIO, OPTraHU3aIlMUd W TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHME HaOmoaaTh 3a XOJIOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEIEHHOTO OMbITA, UCCIIEAOBAHUs, COCTABISATh OTUYET
O MPOJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanuei:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HMHPOPMAIIUIO
Pa3JIMUHBIX BUJIOB U (OPM IPEACTABICHUSI, MOJIYyYaEMYIO0 U3 PA3HBIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsL  JIUTEpaTypa XUMHUYECKOTO COJICp)KaHMS, CIPaBOYHBIC
nocoOus, pecypchl MHTepHeTa), KPUTHUYECKH OIICHHBATh NPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InyHble METOJBl U 3apOChl IPU MOHCKE M OTOOpE
MH(OpMaAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIMMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONpPEIeIEHHOTO TUIIA, TPUOOPETEHHE ONBITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHHUE KYJbTYpOH aKTUBHOT'O UCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POPMY MpeacTaBiIeHUs HHPOPMALUN U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4l  HECJIO0XXHBIMU CXEMaMH, JAuarpaMMaMi,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3UpPOBAaThb B IIpoliecce Y4YeOHOH W
HCCIIEIOBATENIbCKON JIEITEIbHOCTH MH(GOPMAIIMIO O BIMSHUU IPOMBINIICHHOCTH,
CEJIbCKOTO XO3SICTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYXAKOWEH NPHUPOIHOU
Cpenbl.

KoMMmyHHKaTHBHBIE YHHBeEpCAJIbHbIE ydeOHbIC 1eiiCTBUSA:

YMEHHMS 3aJlaBaTh BONPOCHI (B Xojae auamora W (MJIM) JUCKYCCHH) IIO
CyumiecTBy  oOcCykJaeMoll  TeMbl, (OPMYJIHpPOBaTb CBOM  TNPEIAJIOKEHUS
OTHOCUTEJILHO BBIITOJHEHUS MTPEIIOKEHHON 3a/1a4U;

YMEHUS  NOPEACTaBIATh  MOJYYEHHBIE  pPE3yJbTaThl  ITO3HABATEIBHOU
NEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pE3yNbTAaTOB BBIIOJHEHHUS XUMHUYECKOTO 3KCIEPUMEHTA (J1JA0OpaTOPHOIO OIIbITA,
1ab0paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOIO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOW  JEATENBbHOCTH IPU  PELICHUU
BO3HUKAIOIIUX NpoOJieM Ha OCHOBE yuéTa OOLIMX WHTEPECOB U COTJIACOBAHUS
no3uiii (00cyxaeHus, oOOMEH MHEHHSIMH, «MO3TOBbI€ LITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIe yHMBepcaibHbIe ydeOHbIEe 1eiiCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNpPENeNsATh LETu AESATENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIMPOBATH U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIbHOCTh, BBIOMpaTh Hanbosee 3pGEeKTUBHBIE CIIOCOObI PEIICHUs] YUEOHBIX U
IIO3HABATEJIbHBIX 337a4, CaMOCTOSITEIbBHO COCTAaBJIATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  AJTOPUTM JCUCTBUM IIPYU BBINOJHEHUHW 33aJaHUA C Y4ETOM
MOJIyYeHHUsS] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW 1€, YMEHUE
UCITOJIB30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEjIaraéMble B yCIOBUY 3aJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJabTaTOB IO OCBOEHHUIO 00s3aTEIBLHOTO
CoZlepXaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHO padouell mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE 00YYalOUIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, crenmupuIecKkue [yl TpPeAMETHOW oOmacth «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHWI0 HOBOIO  3HaHWs, €ro  HHTEpIpPETalNH,
npeo0pa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYaIUsX.

K xony oOyuenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX IMOHSTHI: aTOM, MOJIEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJIHOPOIHAS), BAJIEHTHOCTh, OTHOCUTENIbHASA aTOMHAsl U
MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10J1s1 XUMHYECKOTO 3JIEMEHTA B COECUHEHUH, MOJISIPHBI 00BEM,
OKCH/JI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPUIIATEIHHOCTh, CTEIEHb
OKUCIICHHS, XMMHUYECKasi peakius, KiaccuuKaius peakiuid: peaxkiuu
COCAUHEHHUs, PEaKUMU PA3JIOKEHUs, pEaKUWHd 3aMEIICHUS, PpPEaKUUU
oOMeHa, K30- U PHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOM d(PeKT peakiuy,
SAIpO aTOMa, DJEKTPOHHBIA CIIOM aToMa, aTOMHAas OpOWTallb, paaNyC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAsI U HEMOJsIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, UOH, KaTHOH, aHWOH, PacTBOP, MaccoBas J0JiA BEIIECTBA
(TIpolieHTHAsI KOHIIEHTpAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHSATUA U
MIPUMEHSThH 3TU NOHATHUS MPU ONMUMCAHUM BEUIECTB U UX MPEBpaIlCHUN;

e HCMOJb30BaTh XHWMHYECKYI) CHUMBOJHUKY JUISI COCTaBJCHHS (HOPMYT
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUN;

e ONpENENATh BAaJCHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIUHCHMUSIX,
CTENEHb  OKWUCIICHWS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
IPUHAJJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHHM IO
dbopmynaMm, BHJA XUMUYECKON CBSI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHHUSIX;

e packpeiBaTh cMmbica Ilepmogmyeckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX NoJiokeHus B llepumonnueckoit cucreme,
3aKOHOB COXPaHEHHs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4Y€HUs, 3aKOHA ABOTaipo;

e ONUCHIBATh W XapakTepu3oBaTh TabmmuHyio Gopmy Ilepuoamaeckoit
CUCTEMBl XHMHYECKHX DJEMEHTOB: pPa3inyaTh T[OHSITUS «IJIABHAA
noArpynmna (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)», manbeie u
OOJIbIIME TEPHOJIbI, COOTHOCUTH OOO3HAUEHHUS, KOTOPhIE HMEIOTCS B
tabnune «llepuogmueckas cucrema xumudeckux a3nementoB J[. U.
MeHeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YUCIIO AIIEKTPOHOB
U pacnpeereHue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(PUITMPOBATh XUMHYECKHE DJIIEMEHTHI, HEOPTAaHUUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy UM COCTaBYy YYACTBYIOIIMX B PEAKIHUU
BEILIECTB, MO TEIIOBOMY 3D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHWE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

POrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUSI XWMHYECKUX MPEBpALICHUI B
Pa3TUYHBIX YCIOBUSX;

BBIUKMCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO ~ MacChbl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEeHTa 1o (dopmylie
COEIMHEHHSI, MaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XMMUYECKOUN peaKIuu;

MIPUMEHSITH OCHOBHBIE ONEPAIMU MBICIUTEIIBHOU JIESITEIIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, 000OIlEeHHE, CUCTEMAaTH3alluio, KiIacCHU(UKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaAKIMi, €CTECTBEHHO-HAyYHbIE METOIbI
NO3HAHUS — HAONIOJIEHUE, U3MEpPEHHE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

clieloBaTb  MIpaBWjaM  TOJb30BAHMUS ~ XUMUYECKOM  MOCYyAOH U
1abopaTOpHbIM  000pYIOBaHMEM, a TakKe NpaBWwiIaM oOpalieHus: ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO W COOMPAHHIO
razoo0pa3HbIX BeIIECTB (BOJAOpOAa M KHCJIOpOJa), MNPUTOTOBJICHHUIO
pPAaCTBOPOB C ONPEAETEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATh W TPOBOAUTh  XUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MMOMONIBI0 UHIUKATOPOB
(;makmyc, peHonadTanent, METHIIOPAHK U IPYTHE).

K xoniy oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKHUX NOHSATHUWA: XHWMHUYECKUM
3JIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBLHOCTb, CTEIICHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU APDeKT
peakiuy,  MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOIUTUYECKAS NHUCCOLMAIMUSA, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIC U



HEOOpaTUMBbIE PEAKIHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE DPEAKIIHH,
OKUCJIUTENb,  BOCCTAHOBUTEIb, OKHUCJIEHHE UM  BOCCTAHOBJICHUE,
aloTponus, aMm(pOTEepPHOCTb, XMMUYECKAsl CBsI3b (KOBaJCHTHAasl, MOHHAS,
METa/NInYecKas), KpHUCTAJUIMYecKas pemérka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peaklHH, MpPeeIbHO JO0mycTUMas
koHnenTpanus [1JIK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MIPUMEHSThH 3TU NOHATHUS MIPU OMMCAHUM BEIIECTB U UX NPEBPaIICHUN;
UCIIOJIH30BaTh XUMUYECKYI0 CHUMBOJIHMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINH;

ONPENEIIATh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSX PA3JIMYHOTO COCTaBa, IMPUHAJIEKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHMH 1o (opmyiaM, BUI XUMUYECKON
CBA3U (KOBaJE€HTHas, WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHYECKOW (opmysie, XapakTep cpeanl B
BOJIHBIX PAcTBOpax HEOPTaHUYECKUX COCAMHEHUM, TUN KPUCTALTNYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMmbichn llepuomnueckoro 3akona JI. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBAaTh U XapaKTepPHU30BaATh
tabnuunyo (opmy Ileproguyeckoil cUCTEMbl XUMUYECKUX 3IIEMEHTOB:
paznuyaTh MOHATHUS «TJlaBHas mnoArpynna (A-rpymnmna)» MU «moOodHas
noarpynna (b-rpynna)», manble U OOJbIIME NEPUOJbI, COOTHOCUTH
0003HaueHUsA, KOTOpPbIE WMEIOTCA B TMEPUOAMYECKOW Tabimie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsA] sjApa, oOIIee YHUCIO dJIEKTPOHOB U
pacmpenieieHue MX IO DJJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B MU3MEHEHUM CBOWCTB JJIEMEHTOB U UX COCAMHEHUU B
npeenax MajiblX NEPUOJOB U TJIABHBIX MOJTPYIIT C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMUYECKUE peakuuud (10 YMCIy W COCTaBy YYacCTBYIOUIMX B pPEaKIUU
BEIIIECTB, TIO0 TEIJIOBOMY 3P (DEKTy, 0 U3MEHEHHUIO CTENEHEW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBaTh) OOIIME MU CHENU(PUUIECKUE XUMHUYECKHUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIECTB, MOATBEPKIas ONMUCAHUE
npUMeEpaMu MOJIEKYJSIPHBIX M HOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINN;

COCTaBJIATh YPABHEHUS BJEKTPOJUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
IIEJIOYEHN U COJIEW, TIOJTHBIE U COKPAILIEHHBIE YPAaBHEHUS PEAKIIUN MOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIOIMNUX CYIIECTBOBAHKE
TEeHETUYECKOU CBSI3U MEXKTy BEIIECTBAMH Pa3IMYHBIX KIIACCOB,
pacKphIBaTh CYNIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OallaHCca 3TUX PEaKIuii;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKaHUs XUMHYECKHX TMPEBPAIICHUN B pa3IUYHBIX
YCIIOBUSIX;

BBIYHC/ISATH OTHOCHTEIBHYIO MOJICKYJIIPHYIO ¥ MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOrOo »3JeMeHTa 1o (opmyre
COETMHEHHSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHCHHUIO XUMHUYECKOU PEaKIUH;

coOMIOMaTh  TpaBWja  TOJB30BAHMS ~ XMUMHUYECKOH  IMOCYJOM |
nabopaTOpHBEIM  O0OpyJOBaHWEM, a TakK)Ke TpaBmwia oOpareHus: ¢
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIMSMH 110 BBIMOJIHCHHIO
71a00paTOPHBIX XWMHYECKHX OIBITOB II0 IOJIYYCHHIO H COOHMpaHHIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U yTIIEKUCIIOTO ra3a);

NPOBOJUTh  PEAKIWH, MOATBEPKIAIONINE  KAueCTBEHHBIA  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IMYTEM XJIOPHI-, OPOMUI-,
nonua-, kapbonar-, ¢docdar-, cummkar-, cymabdar-, TUAPOKCHI-UOHBI,
KaTHOHBl aAMMOHUSI M WOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPTAaHUYECKUX BEIIECTB;

NIPUMEHSATH OCHOBHBIC OTIEPAIlMU MBICIUTEIHLHON ACSITEIFHOCTH — aHAJN3
M CHHTE3, CpaBHEHHE, O0000IIeHne, CHUCTEeMaTH3aIlI0, BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — I WM3YYCHHS] CBOWCTB BEIIECTB M
XUMHYCCKHX PEAKIMi, €CTeCTBEHHO-HAYYHbIC METOJbI IO3HAHUS —
HaOIIo/IeHNe, M3MEpPEeHHe, MOJCIMPOBAaHUE, JKCIEPUMEHT (peasIbHbIA |
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuecTBo yacoB
Ne HaunmenoBanue pa3aeios u JIeKTPOHHbIe (M (POBbIE)
KonTposbHbIe IIpakTHyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIC peCypChl
padoThI padoThI
Pa3nen 1. [lepBonavajbHble XUMHUYECKHE MOHSITUSA
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmmoreka [JOK
' IPAKTUYECKOM JIEATENLHOCTH https://m.edso00.ru/7f41837c
YyeJoBeKa
BelectBa u XuMu4eckue bubmuoreka [JOK
1.2 15 1 0
peakiuu https://m.edso0.ru/7f41837c
Hroro mo pazaeny 20
Paznen 2. Baxuelilmme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopon. [lonarue 6 0 0 Bbu6nmuorexa [JOK
' 00 oKcHmax https://m.edsoo.ru/7f41837c
59 Bonopona. [Tonsarue o 8 0 1 Bbu6nmuoreka [JOK
' KUCJIOTaXH COJISX https://m.eds00.ru/7f41837¢
23 Bona. PactBopsl. [Torstue 00 5 1 1 Bbu6nmuorexa [JOK
' OCHOBaHUSAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmuoreka [JOK
' HEOPraHMYECKHMX COEIUHEHUM https://m.eds00.ru/7f41837c
HWroro no pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsizb. OKHUCIUTENbHO -BOCCTAHOBUTE/IbHbIE PEeaKIUH



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

[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucreMa - bubnuoreka [IOK
XUMHYECKHX 3jiemeHToB /1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMudecKkas CBA3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa OK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUN
bu6nmmoreka [IOK
Hroro o pasaexry 15 https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
HaumMeHoBaHUe pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrtpoabnbie | IlpakTnueckue (1uuhp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBO M1 XMMHU4YeCKHe PeaKINU
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 0 bubnnoreka [IOK
' OCHOBHBIX Pa3JIeNoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnoreka [IOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIEKTPOTUTHYECKAS TUCCOLUALIUS. 8 1 1 bubnnoreka [IOK
' XHUMHUUYECKUE PEaKIUU B paCTBOpax https://m.edso00.ru/7f41a636
Hroro mo pazaeny 17
Pasznen 2. HeMera/ibl M X COeIUHEHUS
21 OO01mast XxapakTepuCTUKa XUMHYECKHUX 4 0 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynnel. ["amorensr https://m.edsoo.ru/7f41a636
OO11ast XapaKTePUCTHKA XUMUYCCKHX
2.2 BJIGHI;GHTO]S VIAIi)r nbl. Cepa u eé 6 0 0 bubmmorexa [JOK
' PYHBL. 3P https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 3neH1\ieHT01f VA-Ir) mel. A30T, Gpochop u ux 7 0 1 bubmmorexa [JOK
' PYTIaL ’ P https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTePUCTHKA XUMUYCCKHX
2.4 BJIGHI;GHTO]S IVAIi)r mbl. YTIIepoa u 8 1 2 bubmorera [IOK
' . PYHIEL poa https://m.edso0o.ru/7f41a636
KPEMHUU U UX COCTUHCHUS
HWroro no pazneny 25



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

Pasznea 3. Merajiibl 4 HX COeXHHEHHUA

. bu6nmmorexa [IOK
3.1 Obmpe CBOHCTBA MCTAIIOR 4 https://m.edso00.ru/7f41a636
. bu6mmorexa [IOK
3.2 Baxkuetimme MeTamibl 1 UX COEUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3znen 4. XuMusi 4 oKpy:Kamoas cpeaa
4.1 BemecTBa u MaTepraibl B )KU3HH YEI0BEKA 3 bubnmorexa [OK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOE Bpemst 3 buGnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHUE
8 KUIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTposabubie | IlpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuun. Posbe XuMuu B KU3HU 1 0 0 bu6nmmoreka [IOK
gejoBeKa. Tena u BemecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
9 TTonsaTre 0 METO/IaX MO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMHUHI 05.09.2023 | https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOpUU U IPUEMBI 1 0 1 bubmmoreka [JOK
oOpareHus ¢ 1ab0paTopHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucteie BemecTBa U cMecH. CriocoObl 1 0 0 bubmuorexa [JOK
pasneneHus cMeceu 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTruueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa OK
8 . puMEp 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH IIOBAPEHHOU COJIN)»
Bbu6nmuoreka [JOK
A 1
0 TOMBLH MOJTCHAH 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKUe 3JICMEHTBI. 3HAKU 1 0 0 bubmuorexa [JOK
(CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
Bbu6nuoreka [JOK
8 IT 1 0 0
POCTHIE I CHOXHRIC BEMceTa 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
Bbu6nuorexa [JOK
9 A - 1 0 0
TOMHOMOTCKYBPHOS yHetme 03.10.2023 |  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H MOCTOSTHCTBA COCTaBa BEIIIECTB.

bu6nmmoreka [IOK
10 X .B
mwitieckas popuyna. Bazentrocts 03.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX YJIEMEHTOB
11 OTHoOcHUTENbHAS aTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIPHAS Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuorexa [JOK
AJIEMEHTAa B COCAMHEHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mosib. bubmuoreka [JOK
MounsipHas Macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHE SIBJICHUS. bu6nmmoreka [IOK
XuMHUYecKast peakiius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U yCIOBUS MTPOTEKAHUS bubmmoreka [JOK
XUMUYECKUX PEeaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUsI MaCcChl BEIIECTB. bubmuorexa [JOK
XUMHYECKUE YpaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brraucienns KkoimaecTBa, MacChl
17 BEIIECTBA IO YPABHEHUSAM XUMUYECKUX bubmmorexa [JOK
m . P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peaxuuit
Knaccudukanmst XMMUYIECKUX peaKIuit
18 (coemuHeHHUs, pa3JIOKCHUS bubmorexa [OK
8 P ’ 31.10.2023 |  https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B.JI — Y4€HBIii-
19 5H HKn:iOIII/I(::CTO];Equ eeI:;Ie/IH bubmorexa [OK
" AHCT: Hvl 07.11.2023 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHU I
20 Kontponbnas pabora Nel o Teme bubnnoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKIIAM)) 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnumoreka [IOK
Bo3nyxa. Kucnopom — anemeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocToe BemiecTBo. O30H

dusnyeckue U XUMHUUECKHE CBOMCTBA

22 KHCIJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poXia \peart ’ 14.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
C 0
23| naGoparopi  npovsucocr binorera LIOK
patop P ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3pdexT XuMUIeCKOi
peaKIu, TOHSITHE O bubnuoreka [IOK
24
TEPMOXMMHUYECKOM YpaBHEHUH, IK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
HIOTEPMUYECKUX PEAKITHIX
I
I'PA3HEHUE BO31YyXa, CII Bl €T 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHHS
[Tpaktrueckas padora Ne 3 o Teme
26 «Ilonydenne u cobupaHue KHCIOpoaa bubmorexa OK
v . p poa, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €r0 CBOMCTBY
97 Boxopon — aneMeHT u mpocToe bubnuoreka [IOK
BeniecTBo. Haxoxienue B mpupoie 05.12.2023 | https://m.edsoo.ru/ff0d4ddo
28 ®OU3N4eCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoza. [Ipumenenune Bogopoaa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIOTAX M COJSAX bubmmorexa [IOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnnoreka [IOK
n1abopaTopun 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «[Tonydyenue u cobupanme BOAOPOIA bubmmorexa [JOK
e P AOPOAS, 19.12.2023 | https://m.edsoo.ru/ff0d4f42

WU3yYEHHE ETO CBOMCTB)»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM ra30B. 3aKOH

bu6nmmoreka [IOK

32
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYecTBa
33 BCIISCTBA I'a3a 110 €ro U3BECTHOM bubmorera [IOK
- . Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM O0BEMY
B 68
34 E’;‘;I:{CCJII{:::’I galf erp? i; i)gcolfo;lz 3aKOHa bubmorera [IOK
yp . peak B 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIECHHI Ta30B
35 ®OU3N4eCKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bu6nmmoreka [IOK
WHJUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pacTtBopurtens. HacwimeHHbIe
37 n HI:DHaCpreHHBIIe) aCTBOPBI B bubmorexa HOK
B PACTBOPHL. 16.01.2024 |  https://m.edsoo.ru/ffod5b40
MaccoBas 10715 BELIECTBA B pacTBOPE
[IpakTrueckas padora Ne 5 mo Teme
38 «IIpuroroBieHnne pacTBOpPOB C bubmmoreka [IOK
onpeeEHHON MacCOBOM JT0Iei 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY»
39 KonTtponbnas pabora Ne2 o Teme bubnnoreka [IOK
«Kucnopoa. Bonopoa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCU(UKAIINS, bu6nmmoreka [IOK
HOMEHKJIATypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
n <
AL wcromem, ocHomm 1 avoTeprIX BuGmorera LIOK
’ p 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHusI: cOCTaB, K1accudukanus, bubnnoreka [IOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d67ca

[TonyuyeHne u XMMUYECKHE CBOMCTBA

bu6nmmoreka [IOK

43
OCHOBaHMI 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, knaccupukanus, bubnnoreka [IOK
HOMEHKJIAaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TomydeHue U XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
KHUCJIOT 13.02.2024 | https://m.edsoo.ru/ff0dfee2
C :
45 oI écpezmne) HOMeHKJ'IaTypr., BuGmorexa LOK
CHOSO PITIOMYHACHIA, XUMITHECKHE 13.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Perenue
47 AKCIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 ['eneTndeckas CBs3b MEXTY KJIacCaMH bubmmoreka [JOK
HEOPraHUYECKUX COCTMHEHUI 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O0600mIeHNEe U CHCTEMAaTH3aIIHS bubmuoreka [JOK
3HAHUM 27.02.2024 | https://m.edsoo.ru/00ad9cb?2
K 0ota Ne3
50 "g;{;(l::;iialfnziczj Ia—lleo F::Hf;\::f(ﬂx bubmorexa OK
o P 27.02.2024 | https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbIe MOMBITKH KiIacCH(PUKAITTN
51 XHUMUYCCKHX dJIeMEHTOB. IloHsTHE O bubmorexa [TOK
' 05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOoAHBIX SJIEMEHTOB
n -
52 HZPEEHE:Z(C:E:: CSI:(I:::MI: XUMHYECKUX bubmorexa [TOK
PHOA 05.03.2024 | https://m.edsoo.ru/00ada52c
snemenToB JI. 1. Menaeneera
53 [Teproabl, TPYIIIBI, TOATPYIIIIEI bubmorexa HOK
PHOIBL, TPYITHAL HOATPYT 12.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCcTaB aTOMHBIX

bu6nmmoreka [IOK

54
sep. M3oronsl 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHune IeKTPOHHBIX 000JI0UEK
55 aToOMOB 351eMeHTOB Ilepuoanueckoi bubmmorexa [OK
PHOA 19.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menaeneesa
XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA MO €r0 MOJI0KEHUIO B bubmuorexa [JOK
56 .
[Tepuoanueckoii cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuoguyeckoro 3akoHa
57 JUIsl pa3sBUTHS HayKH U npakTuku. . H. bubmmoreka [IOK
MenieneeB — y4€HbIi, negaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [IOK
XUMHYECKHUX DIIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 Honnasg xuMu4eckas CBA3b bubmmorexa [OK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHast nosisipHast XuMu4ueckas bubnuoreka [IOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMH4YECKast bubmmoreka [IOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIECHUS bubmmorexa [OK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [JOK
peaxkuuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKHUCINUTEIN U BOCCTAHOBUTEIU Bubmorexa HOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 KonTponpHas padora Ne4 o reme bubmmoreka [JOK
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«CtpoeHne atroMa. XHMUYIECKast 30.04.2024 | https://m.edsoo.ru/00adh486
CBSI3bY

66 PesepBublit ypok. O6001meHue u 1 0 0 bubmmorexa [IOK

cucTeMaTu3anus 3HaHU I 30.04.2024 |  https://m.edsoo.ru/00adb33c

67 PeseprubIil ypok. O6001IeHNE U 1 0 0 bubmmoreka [JOK

cucTeMaTu3anus 3HaHU I 14.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PesepBHslil ypok. O600111eH1E 1 1 0 0 bubmmoreka [JOK

cucTeMaTu3anus 3HaHU I 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68 4 6
[TPO'PAMME
9 KVIACC
KoanuectBo yacos JIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoxka Kontpouabnbie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpasoBaTebHbIE

padoTbI padoThI
pecypchbl

[Tepuonuueckuii 3aKoH.

1 Ilepuoanueckas cucrema 1 0 0 bubmmoreka [IOK
XuMHYeckux 3memeHToB J1. U. 06.09.2023 |  https://m.edsoo.ru/00adb59e
MenneneeBa

, 3aK(3HOMepHOCTI/I I1(3 U3MEHEHUU . . . BuGmorexa LOK
CBOMCTE XH_,MH%C 1IX STIEMCHTOB 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukamnus u HomeHKIaTypa 1 0 0 bubmmoreka [JOK
HEOPTaHMYECKHUX BEIICCTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buaer XUMHAYECKOI CBSI3U U TUIIBI 1 0 0 Bbu6nuoreka [JOK
KPUCTAININYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
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Kontponbnas padota Nel mo teme

5 ~
«[ToBTOpEeHUe u yriydaeHue 3HaHUi 20.09.2023
OCHOBHBIX pa3/iesioB Kypca 8 kiacca
6 Krnaccudukanus XuMruaecKux bu6nmmoreka [IOK
peaKIuii 1Mo pa3IMIHBIM PU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
IIo € 0 CKOpOoC €CKoii
7 eaII{jT;I/I HOHSIpTI/IeT(I)/I :OHI\I:;PII"ZHHH)I: u bubmmorexa [OK
peaKIv. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKITUIX
TToHsaTHEe 0 XUMHUYECKOM
ABHOBCCHU. cI)a.KTO b, BIIUAIOIINUC
8 Ea CKOPOCTBH XI/IMI/III(I;CKOI\/'I eaKmI/II/I u Bubmorexa HOK
P peartt 27.09.2023 | https://m.edsoo.ru/00adc28c
IIOJIOKEHUE XUMHUUYECKOTO
paBHOBECHS
9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu 04.10.2023 |  https://m.edsoo.ru/00adcade
Teopust >ME€KTPOIUTHIECKON
10 uccoruaiuu. CHabHbIC U c1a0bie bubmmorexa [JOK
8 HHAnHH. 04.10.2023 | https://m.edsoo.ru/00adcd68
DJIEKTPOJIUTEL
11 HMonuble ypaBHEHUS PEAKIIUNA bubmorexa LOK
P peakt 11.10.2023 | https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBaHHI B CBETE MPEICTABICHHUI bubmmoreka [JOK
00 JIEKTPOIUTHICCKOMN 11.10.2023 | https://m.edsoo.ru/00add5d8
IIUCCOLINAIINHT
XUMHUYECKUE CBOMCTBA COJIEU B
13 CBETE IMPENCTABICHUN 00 bubmmorexa [OK
pea N 18.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUYECKON TUCCOITUAIITNH
14 [TonsiTHe 0 TUIPOIU3E CONEH bu6nmmoreka [IOK
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18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cucTeMaTU3alus bubnuoreka [IOK
3HAHUH 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Perrenue 3KkcriepuMeHTaIbHBIX bubmmorexa [OK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a7ad»
Kontponbras padota Ne2 o teme
17 «DNEKTPOIUTHUECKAS TUCCOLIUALHS bubmiorexa HOK
P g AT 08.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B paCTBOPaX»
OO01mmas xapakTeprCTHKA raJIOTeHOB.
18 XHUMHUYECKHE CBOMCTBA Ha IIPUMEPE bubmorexa HOK
PHMEp 08.11.2023 | https://m.edsoo.ru/00addfe2
XJiopa
Xnoposomopoa. CoJistHast KUCIIOTa,
19 XI/IME‘-IGCITI/IS CEOﬁCTBa MOJyUYEHUE bubmmorexa [OK
’ ‘. ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[TpakTrueckas padota Ne 2 o Teme
20 «[Tonyuenne COIIHON KUCIOTHI bubmorexa HOK
v . . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
W3Yy4YCHHE € CBOMCTBY
Beruncnenus mo ypaBHeHHUSIM
21 XUMHNYCCKUX pCaK HI>'I C€CJIM OJUH U3 BI/I6HI/IOTCK3 HOK
PeaKivH, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHToB J1aH B H30BITKE
99 OO01mas xapakTeprCcTHKA SJIEMEHTOB bubmuoreka [JOK
VIA-rpynibt 22.11.2023 | https://m.edsoo.ru/00ade64a
AJTOTpOITHBIE MOJU(PUKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeIMHEHUI Bbu6nmuoreka [JOK
B Iipupozie. XMMHUYECKHE CBOWCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
CephI
24 CepoBoaopo1, CTpOCHHUE, bubmuoreka [JOK
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(bu3MUECKHE ¥ XUMUUECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHUCIIOTA,
25 ¢buznvecKkue 1 XUMUYECKHe bubamorexa HOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHNE
XUMUYECKUE peakllny, JeKallle B
OCHOBE MPOMBIIUIEHHOTO Crocoda

26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubmmoreka [IOK
XHWMHYECKOE 3arpsi3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Karolen cpebl COeTUHEHUSIMU
cepsl

97 Brruucnenue MaccoBoil JOJIM BBIXOJ1a bubmuorexa [JOK
MPOAYKTA PEAKIINU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO11as XxapakTepUCTUKA 3JIEMEHTOB

28 VA-rpynmnsl. A30T, bubnnoreka [IOK
pacnpocTpaHEHUE B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeeab
(bu3nUecKre 1 XUMUYECKIE CBONCTBA
AMMuak, ero pusnyeckue u

29 XUMHYECKHE ci)oﬁCTBa NIOJIy4YEHUE U bubmmorexa LIOK

’ 20.12.2023 | https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydenne aMMuaKka, H3y49eHHE €ro bubmmorexa [JOK
. ’ 20.12.2023 | https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, e€ pusnueckue u bubmmoreka [IOK
XUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnons30Banyre HUTPATOB U COJIEH

32 aMMOHHUS B KQU€CTBE MUHEPATBHBIX bubmmoreka [JOK
ynoOpeHui. XuMHU4IecKoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsi3HEHUE OKPYKAIOIIEH CpeJIb
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COCIUHCHUAIMH a30Ta

docdop. Oxcun hochopa (V) u

33 dochopnas kucnora, puznyeckue u bubamorexa HOK
P N 10.01.2024 |  https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, TOTyYCHHE
Ucnons3oBanue pocdatos B
34 KaueCTBE MUHEPATHHBIX YIOOPECHUH. bubnnoreka [IOK
3arpsi3HeHue NPUPOIHON Cpebl 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Vrunepon, pacupocTpaHeHUE B
35 pu 2 g gmniec;:{e U XUMUYECKUE bubamorexa LHOK
PHPOAC, 17.01.2024 |  https://m.edsoo.ru/00adfd9c
CBOHCTBa
Oxcupl yriaepona, ux Gpusndeckue u
36 XUMHUYECKHUE CBOMCTBA. bubmuorexa [JOK
DKosornyeckue npoOIeMsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCUO0M yriepoza (IV)
37 VYronbpHas KUCIIOTa U €€ CoNu bubamorexa LOK
24.01.2024 | https://m.edsoo.ru/00ae006c
[Tpaktrueckas padota Ne 4 o Teme
38 "IlosryueHne yriaekuciaoro rasa. bubmmoreka [IOK
KavecTBenHast peakius Ha KapOOHAT- 24.01.2024 | https://m.edsoo.ru/00ae027e
non"
[TepBoHavanbHEIE 11O 00
39 0 rpa];;qeqcm;; zle HeciiiiHKaK 0 bubamorexa HOK
P B 31.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTiiepo/ia
40 Kpemuuii u ero coequneHus bubmmorexa [JOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
a1 [TpakTuyeckas padota Ne 5. bubnuoreka [IOK
Pemenue sxcriepuMeHTabHBIX 3,124 07.02.2024 | https://m.eds00.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

o TeMe «BakHeilnme HeMETAIUIBI U
WX COETMHEHU

Kontponbnas padota Ne3 o teme

bu6mmoreka [IOK

42 «BaHCHUINE HEMCTAILIBI H HX 07.02.2024 | https://m.edsoo.ru/00ae0el8
COCAUHCHHUS»

OO6m1ast XxapakTeprucTUKa
XUMHUYCCKUX IJICMCHTOB —

43 METaI0B. MeTannnueckas CBs3b U bubmuorexa [JOK
MeTaJUTHYecKasi KpucTaTmaecKas 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKue CBOMCTBa
MCETAJIJIOB
XUMHYECKHE CBOMCTBA METAIJIOB.

44 DNEKTPOXUMHYECKUN Psift bubamorexa HOK

N 14.02.2024 | https://m.eds00.ru/00ae1156
HaIps>KCHUU MCTAJIJIOB
OO6mmwme crmocoOb! MOTyYeHUS
MCETAJIJIOB. CHHaBBI. Briuncnenus no
45 YPaBHEHUSIM XUMHUYECKUX PEAKIIMM, bubamorexa HOK
21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJICPKUT
IpUMECH
46 [TonsiTHE O KOPPO3UU METAIIIOB bubmorexa [OK
21.02.2024 | https://m.edsoo.ru/00ae1278
Bbu6nuoreka [JOK

41 [Henorsie MeTaeL 28.02.2024 | https://m.edsoo.ru/00ael4b2

48 Okcuabl ¥ TUIPOKCUIBI HATPUS U bubnnoreka [IOK
KaJTust 28.02.2024 | https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3eMENBHBIC METAIIITBI — bubmuoreka [JOK
KJIBIAN 1 MarHui 06.03.2024 | https://m.edsoo.ru/00ael15e8

50 Baxueiinme coetnHeHUs Kb bu6nmmoreka [IOK
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06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cucTeMaTU3alus
3HAHUU 13.03.2024
50 JKEcTKOCTh BOJBI 1 CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUs 13.03.2024 | https://m.eds00.ru/00ae1886
IT 6ota Ne 6
- L }IIZE}'KTI;‘-IGCKEI}I pabora o :FGMG BuGmiorexa [IOK
e OCTBHBOHH 1 METOARL €€ 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6nmmoreka [IOK
54 A
FHTOMIHIH 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHIA U bubmmoreka LIOK
TUAPOKCHU]IA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6nmmoreka [IOK
>0 Keneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIH JKese3a bubnnoreka [IOK
(1) u xene3a (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cucTeMaTH3alus
3HAHUU 10.04.2024
[TpakTrueckas padora No 7.
59 Pemenue sxcriepMMeHTaIbHBIX 3a/1a4 bubmmoreka [IOK
1o TeMe «BaxxHeime MeTauibl U uX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus no ypaBHeHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIU OJIUH U3
60 peareHToB JaH B U30bITKE WIH bubnumoreka [IOK
COJZIEPKUT MpUMecH. Beruucinenus 17.04.2024 | https://m.edsoo.ru/00ael1750

MacCOBOMH JIOJIM BBIXO/A MPOAYKTA
peakuu
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O0001IeHYE ¥ CUCTEMATU3 AU

61
3HAHUU 1 24.04.2024
Kontponbnas padota Ne4 o teme
62 i 1
«Baxxnele MeTamibl U UX 94.04.2024
COETMHEHUS»
BemwectBa u Mmarepuaisl B bubmmorexa [IOK
63 . 1
IIOBCEIHEBHON KU3HU YETIOBEKA 15.05.2024 | https://m.eds0o.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE bubmmoreka [IOK
64 . 1
OKpY>Karollen cpebl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnoreka [IOK
AKOJIOTUYECKHUX TIPOOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O60011eHIE 1 1 bubmmoreka [JOK
cUCTEMATHU3aIHI 3HAHUHI 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o01IeHNE 1 1 bubnmoreka [IOK
CUCTEMATHU3AaIHI 3HAHUHI 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
CHUCTEMATH3AINA 3HAHUHN 29.05.2024 | https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxrmonepHoe o6miecTBo «M3marenbetBo «IIpocBemenne»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A.,
AxrmmonepHoe o6mecTBo «M3aatenbeTBo «IIpocBenieHmes

tabnuipel: [Tepuoanyueckas cucTeMa XUMHYEeCKUX nemeHToB J1. .
MenneneeBa, Tabnua pacCTBOPUMOCTH, SJIEKTPOXUMHUUCCKHUH Psifl HATIPSIKEHUS

MCTAaJIJIOB

METOAUYECKUE MATEPUAJIBI JIJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xnumus-6a30BbIi-ypOBEHb.-
Peanuzanusa-tpedosannii-OI'OC-0cHOBHOTr0-00111eT0-00pa30BaHus. -

Mertoanueckoe-nocooue-ais-yunrtens.pdf

IHNPPOBBIE OBPASOBATEJIBHBIE PECYPCbHI 1 PECYPCBI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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