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INOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XWUMHUHM Ha YpPOBHE OCHOBHOIO OOIIEro 00Opa3oBaHUA
COCTaBJiecHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOT'O 0OOILIEr0 00pa3oBaHUsA, MPEICTaBICHHBIX
B ®I'OC 00O, a taxxe Ha OCHOBE (eepaabHOi pabouel mporpaMMbl BOCITUTAHUS
M C Y4€TOM KOHLENLUHUM TMPErnojaBaHus Y4eOHOro mnpeaMera «XUMHS» B
oOpazoBarenbHbIX opranuzanusx Poccuiickoit dexnepaiv.

[Iporpamma 1o xumuu Ja€T TPEICTABICHHE O IENsAX, OOIIel cTpareruu
OOydeHHMs, BOCIHUTAHMS M PA3BUTUSA OOYyHarOUIMXCAd CpPEACTBAMU Yy4eOHOTO
MpeaMETa, yCTaHaBIIMBAET 00s3aTeNbHOE IPEAMETHOE COJIEpIKaHHUE,
MPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KJaccaM M CTPYKTYPUPOBAHHUE 10
paznenaM M TEeMaM MpPOrpaMMbl IO XHMHUH, OIPEAENSIET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATENIBHOCTh ~ M3YYEHUST XUMHUH C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBSI3€M, JIOTUKM  y4eOHOTrO  Mpolecca, BO3PACTHBIX
O0COOCHHOCTEW  00yJarouuxcsi, OIpenensieT BO3MOXHOCTH  MpeaMera i
peanmzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTelbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs, a TakkKe TPeOOBAHMI K
pe3ysibTaTaM OOy4eHHsS XMMHUM Ha YPOBHE IeJe M3yueHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENbHON JIEATETbHOCTH OOYYarolerocss IO OCBOEHUIO
y4e0HOTO COJIep KaHMUSI.

3HaHWE XUMHUH CIYKUT OCHOBOW i (OPMHUPOBAHUSI MHUPOBO33PECHUS
00y4arolIerocsi, ero MpPeJACTaBICHU O MaTepUalbHOM EJAMHCTBE MHUPA, BaXKHYIO
PO UTrparoT (OpPMHUPYEMbIE XHMHUEH MPEACTABICHUS O B3aMMOIPEBPAIICHHIX
SHEPruM U 00 HBOJIIOLMM BEHIECTB B MPHUPOAE, O IMYTAX PEIICHHS TI00aJbHBIX
mpoOJieM YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA — CBHIPHEBOM, JHEPreTHUECKOM,
MUIIEBON U DKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3PaBOOXPAHEHUSI.

N3ydyenue xumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH Ui  CaMOpa3BUTUS |
dbopMupoBaHus KyJIbTypbl IMYHOCTH, €€ 001el U (HYHKIIMOHAILHOW IPAMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHHME MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH
OOy4JalIIMXCs, HABBIKOB HMX CAMOCTOSTEIbHOW  y4eOHOU  JIeATEeIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJAOBATEIIbCKUX YMEHHH, HEOOXOJAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPO(HECCHOHATBHON JIEATEIbHOCTH;

3HAKOMHUT €O CHenupuKOod HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3TJIsi[la HA €IUHCTBO MPUPOJbI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYyJarOIINXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOUIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K MPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTMYECKOE
oOpa3zoBaHuE 00Yy4arOIUXCS.

JlanHble HampaBiIeHUST B OOYYEHUM XUMHUU OOECIEUMBAIOTCS CHEIU(PUKON
COJep)KaHHusl ~ y4eOHOro  mpeaMera, KOTOPbIM  SIBJISIETCS  MEeJaroruyecku
aJIaNTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMUM Ha OMpPENEIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUS OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMBI TIEPBOHAYATIBHBIX TOHSATHUA XUMHH, OCHOB
HEOPraHUYEeCKOM XUMHUM U  HEKOTOPBIX  OTACJIBbHBIX 3HAYMMBIX TOHATHI
OPraHUYeCKOU XUMHUHU.

CtpykTypa comepkaHUsi IPOrpaMMbl MO0 XUMHH Cc(OpMUpOBaHA HAa OCHOBE
CUCTEMHOro noaxona k €€ m3ydeHuro. ColepKaHHE CKJIAIbIBACTCA U3 CUCTEMBI
MOHSATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHSATUN O XUMHUUYECKOM
peakuuu. OO0e dSTH CHCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO MPUHIIUITY
MOCJIEAOBATENBHOIO PA3BUTHS 3HAHW HA OCHOBE TEOPETUYECKUX IPEACTABICHHIM
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOH CBSI3U;

— TpeacTaBi€HUN 00 DJIEKTPOJIMTUYECKOW JUCCOLMAIMM  BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PAcCMATPUBAIOTCA HA OCHOBE AMIMUPHYECKU
MOJIYYCHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCSA MOCIEAOBATEIHHO OT OJHOIO
YPOBHS K JPYromy, BBITIONHSSA (DYHKIIUUA OOBSICHEHUS U MPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U MOTYYEHUS M3Y4aeMbIX
BELIECTB.

OcBoeHue mporpaMmbl MO XUMHUU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEACTABIIEHUS O XUMHUUYECKOM COCTABIISAIONIEN HAYYHOW KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW MPUPOJIbl, IEHHOCTHOI'O OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUS B Hayke. M3ydeHue XMMUU NPOUCXOIUT C MPUBICUCHUEM 3HAHUW U3
paHee M3Y4YEHHBIX y4eOHBIX NpeameToB: «OKpyxaromuid mup», «buonorus. 5—7
Kyaccb» U «dusnka. 7 Kimacey.

[Ipy wu3yyeHUH XUMHHM TPOUCXOAUT (OPMHUPOBAHWE 3HAHUKA OCHOB
XUMHUYECKON HayKH Kak OOJJaCTM COBPEMEHHOI'O E€CTECTBO3HAHMS, MPAKTUYECKON
JEATEIbHOCTA YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYpHI.
3ajmaya ydyeOHOro MpeaMeTa COCTOMT B (POPMUPOBAHMM CHUCTEMBI XUMHYECKHUX
3HAHUW — BaXXHEUIMX (PAaKTOB, MOHITUMN, 3aKOHOB M TEOPETUUECKUX IMOJI0KCHUH,
JIOCTYITHBIX O0O0OIIEHUI MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHMM K Hay4YHbIM METOJlaM [IO3HAHUA TpPU HU3YYECHUU BEIIECTB U
XUMHYECKUX peakluuii, B GOPMUPOBAHUH U PA3BUTHUHU [TO3HABATEJILHBIX YMEHUN U UX
NpUMEHEHUM B y4eOHO-TIO3HABAaTEIbHOM M y4eOHO-HCCIEA0BAaTEIbCKOM
JESTENIbHOCTH, OCBOEGHUHU IpaBWil 0e€30MacHOro oOpallleHHs C BELIECTBaMU B
IMOBCEIHEBHOU KU3HU.

[Ipy m3ydeHnn XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oOBaHHS Ba)KHOE
3Ha4YeHHE NMPUOOPEIH TaKUe LIEIH, KaK:

— ¢opMupoBaHHWE HHTEIUIEKTYalbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY NPHUHITHIO pPEUICHHH,
CTIOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJI€HHOCTb  OOYy4EeHHS Ha  CHCTEMaTH4Yeckoe  MpHOOIIEeHUE
O0yJaroumxcss K CaMOCTOSITEbHOM I03HABATEIbHOM JEATEIBHOCTH, HAyYHBIM
METO/IaM TMO03HaHUs, (OPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— obecrieueHue YCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETCHHIO 00YJarOIIUMUCS
OIbITa PAa3HOOOPA3HOM NEATENbHOCTH, TMO3HAHHS M CAMOIO3HAHUS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIETECHIIMI), MUMEIONINX YHUBEpPCATbHOE 3HAUCHUE s
Pa3IMYHBIX BUIOB JESATEIbHOCTH;

— (opmupoBanue oOwmEHd (QPYHKIMOHAIBHOM M  E€CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBICHATH U OLICHUBATH SIBJICHUS
OKPYKAaIOII[Er0 MHpa, HCIONB3YyS 3HAHUS W OIbIT, MONy4YEeHHBIE TPU H3YUYECHUHU
XUMHH, TIPUMEHATH UX MPH PELUICHUH MPOOJIeM B MOBCEJHEBHOM KU3HU U TPYLOBOM
NeSTeNIbHOCTH;

— ¢opmupoBaHue 'y OOydJaONUXCA T'yMaHUCTHYECKHX OTHOIICHUH,
NOHUMAHUSA LIEHHOCTH XUMHYECKMX 3HaHUW Ui BBIPAOOTKH 3KOJOTHYECKH
1e1eco00pa3HOro TMOBEeNeHUs B OBITY M TPYIOBOM JI€ATEILHOCTH B LEJSAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPY)KAIOIIEH MPUPOTHON CPEebL;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MPOGUIIs M HAIPABJICHHOCTH JALHEUIIIETO 00yIeHUSI.

OO611ee YynCI0 YacoB, OTBEEHHBIX JIJISl U3YYEHUS] XUMUHU HAa YPOBHE OCHOBHOT'O
obmero obpaszoBanus, coctaBisier 136 dacoB: B 8 kiacce — 68 dacoB (2 daca B
HeJelo), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXXAHUE OBYYEHUA

8 KNIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Pons XUMuM B )KM3HU 4YEJIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0OnbI pa3esieHus] CMECEeH.

ATOMBI W MOJEKYJbl. XUMHYECKHE dJeMEHThl. CHUMBOJBI XUMHUYECKUX
31eMeHTOB. [IpOoCThIE U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHUYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHOcuTEnbHAs MOJIEKYJISIpHAs Macca. MaccoBast A0 XUMHYECKOTO 3JIEMEHTA B
COCIMHECHUM.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHUUYECKUE ABJICHUS. XUMHUUECKas peakiusi U €€ MpU3HaKH.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuémMamMu oOpaleHus: ¢ 1a00paToOpHbIM 00OPYIOBAHUEM, U3YUYCHUE U OINKCAHUE
bU3MYECKUX CBOMCTB O00pa3lOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KUCIIOTOW) SIBJICHUHM, HAOI0IeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwu, B3anMoIelicTBHE XKene3a ¢ pactBopoM cos meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOZCHWE W  ONUCAaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 3jieMeHT U mpocToe
BemecTBO. HaxokmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHusi). Oxcuzabl. [lpumenenue xucmopona. CrocoOsbl



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pEakUHWH. TOIUIMBO: Yroib M METaH. 3arpsA3HEHUe
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemiecTBo. HaxoxaeHnue Bomopona B
npupose, (¢u3NYecKue M XHMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIOCOOBI
nosydeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HeHUEe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HecosieoOpasyromue. Homenknatypa okcunoB. Duszmueckne ©U XUMHUYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydueHnrne ocCHOBaHUM.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas cBsI3b MEXAY KJIaCCAaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHUE COAECPKAHUSA KUCIOPOAa B BO3AYyXE, MOJTYyUYEHHUE,
cobupaHue, pacrno3HaBaHWE W HW3YUYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOIEHUE
B3aMMOJICICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HHUKHOBEHHUS U
MpeKpalieHuss TopeHus (mokapa), O3HAKOMJIGHHE C O0pasllaMH OKCHUIOB U
ONHMCAHME HX CBOWCTB, IOJIYYEHUE, COOMpPAHHE, PACIO3HABAHHE U HU3YyYEHHE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HAOIIOAECHUE 00pa3IlOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JI0JIE PACTBOPEHHOrO BEUIECTBA, B3AMMOJCHCTBUE BOJIBI C METAJIAMU
(HaTpeM ©  KaiblueM) (BO3MOXHO HCHOJIb30BAaHWE BUJIEOMATEPUAJIOB),



UCCIIeIOBaHWE OOpa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIaMH, PEaKIUi HEUTpalu3alr{, IOJy4YEHHE HEpPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

Ilepuonnuecknii 3axkoH u Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHTOoB JI. W. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTENTbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBble MOMBITKK KJIACCU(PUKALMU XUMHUYECKHX 3yeMeHTOB. lloHsTHEe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[lepuonnueckuii 3akoH. Ileprnonnueckas cCUCTEMa XUMHUYECKHUX JIEMEHTOB /l.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dieMeHToB J[. 1. Menneneesa. [lepruozsr
U Tpynnbl. OU3UYECKUN CMBICI IIOPSAAKOBOIO HOMEpa, HOMEPOB IIepuoAa MU
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTtaB aToMHBIX saep. M3otonel. DnekTponbl. CTpoeHMe
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuognueckon cucremsl [[. . Menneneea. XapakTepucTuka XHUMHYECKOTO
3JIEMEHTA 110 ero noyioxkenuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS pPaJnyca AaTOMOB XUMHMYECKHX DSJIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyueckoi CUCTEMbl XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA HAayku W npaktuku. J[. M. MenneneeB — yuyéHbli u
I'PAKIaHNH.

Xumnueckasi cBsi3b. KoBasieHTHass (monsipHass YW HEMOJSPHAs) CBA3b.
DIEeKTPOOTPHULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHWHKA C pPACTBOPAMH KHCIOT W IIEJIOYEH, IPOBENCHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHUH XUMHUHM B 8 Kiacce
OCYIICCTBIISIETCS 4Y€pe3 HCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUW, TaK U TOHATUH, SBISIIOIIMXCS CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJIICHUE.

@duszuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU/I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHEeThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKAs peakUus

[lepnonnuecknii 3akoH. Ileprnonnueckas cucteMa XUMUYECKUX dJIEMEHTOB /1.
N. MengeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BellecTBa: BUIbl XMUMUYECKOW CBSI3U. THUIBI KPUCTALIMYECKHX
PEETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKA U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K PAa3JIMUYHBIM KJlaccaM HEOPraHUYEeCKHUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUMUHU BEIIECTB, MO TeIIoBoMy 3(dexty, 1o
M3MEHEHUIO CTETICHEH OKHMCIIEHUS XUMHUYECKUX JJIEMEHTOB, MO O0OpaTUMOCTH, TIO
Y4aCTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YPAaBHEHUS.

[Tonsatue o ckopoctu xumuueckod peakiuu. [lonarue o6 oOpaTuMbIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonsitue o karanuse. [loHsTHe 0 xXuMH4YecKoM paBHOBecuU. DakToOpHI,
BIIMAIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKLUU U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBnenue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AJIEKTPOHHOTr O OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. CreneHn aucconuanuu. CHUIbHBIE U CJIa0bIE 2JIEKTPOJIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAHMM W cCcOJell B CBeTE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIC peakiiuu Ha MOHBL. [IoHATHE O TUAPOIM3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x70puaa HaTpHsi), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3/ACWUCTBUA pPAa3IMYHBIX (PAKTOPOB, HCCIECIOBAHHE AIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKA  MPOTEKAHHs  pEeakuuMid  HOHHOTO  OOMeHa
(oOpa3zoBaHMe oOcajika, BbAENIEHUE Ta3za, oOOpa30oBaHHUE BOJIbI), OIBITOB,
WUTFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiu pasjokKEHUs, COCAUHEHMsI), PACIIO3HABAaHUE HEOPraHMYECKHUX
BEIIECTB C TOMOIIBK) KAayeCTBEHHBIX PEAKUWM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHMYECKHE CBOWCTBA Ha IPUMEpPE  XJopa
(B3aUMOJEICTBUE C METAUIaMH, HEMETAIaMH, IIeJ04aMu). XJIOPOBOJAOPOA.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeloBeKa. BaxHellne XJIOpulbl U UX
HAaxO0KJICHUE B IIPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHe CBOWCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOIa
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHAYECKHE CcBOMCTBA. OKCHIABI CEpbl KAaK IPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnast kucnora, (QU3MYECKUE U XHUMHYECKHE CBoWcTBa (00ImME Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeKallue B OCHOBE MPOMBIIUIEHHOTO CIOC00a TOJYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COIM CEpHOM KUCIOThI, KAYECTBEHHAsI peaKius Ha



cynbdar-uod. Haxoxxnenue cepbl U €€ COCIMHEHUM B mpupojie. XUMHUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
(pu3nyeckue 1 XMMHUYECKHUE CBOICTBA, MONydeHne U npuMeHeHue. Coau aMMOHUS,
X Qu3nUecKre U XMMUYECKHEe CBOMCTBA, IpruMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THas KHCIOTa, €€ TMojydeHue, (PU3nYecKue W XUMHYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIGH AaMMOHHUS B KadeCTBE MHHEpPaIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUeckrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdhopnas kuciora, GU3nIecKkue 1 XUMUIECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OObmast xapaktepuctuka 3meMeHToB |IVA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Monu(UKaIMK, paclpoCTpaHeHWe B MpUPoAE, (U3MUecKne U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyroopot yriepona B npupoae. OKCuibl yrieponaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a T1I00adbHOTO TOTEIUICHUS KJIMMaTa, IapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAHUIIMHE, TTPOMBIIUIEHHOCTA U CEIIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHUJIeH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpuponaHble HMCTOYHUKUA YTIEBOAOPONOB (yroib, WPUPOIHBIA Ta3, HEPTH),
NPOAYKTHl MX TepepaboTku (OCH3UMH), UX POJIb B OBITY M IPOMBIIIICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKHpaX, OenKax, YyriieBojax — U Ux
poiaM B OKM3HM 4YelOBeKa. MarepuaabHOEe €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue W XUMHYECKHUE CBOICTBA, IIOJy4YE€HUE U
npuMeHneHnue. CoequHeHHs KpeMHusi B mnpupone. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHeire CTpouTeNbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobiiemMbl 0e30MacHOro0 MCHOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCJIOTHI,
MIPOBEICHUE KauE€CTBEHHBIX PEaKIMid Ha XJIOPUJI-UOHBI U HAOIIOICHUE MPU3HAKOB
UX TIPOTEKaHHUS, OIBIThI, OTpaXKarolue (QU3NYECKUe M XUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0paslamyd XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
oOpasilaMmu  ceppl W €€  COCOUHEHUAMH  (BO3MOXKHO  HMCIOJB30BAaHHE
BUJICOMAaTEepUAJIOB), HAOIIOICHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTBI, M3YyYECHHE XHUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBOicTBaMu a3zora, (ochopa W WX COCAMHEHHWH (BO3MOXKHO MCIOJIH30BAHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMii Ha MOH aMMOHUS U (pochaT-uoH U M3ydeHHe NMPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMaza, rpadura, (QysuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTrasa, MOJIydeHUE, COOMPaHHE, PACTIO3HABAHUE W M3YYCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a, MpOBEJECHNE KAYECTBEHHBIX PEaKluii Ha KapOoHAT |
CUJIMKAT-UOHBl W W3yYE€HHE TMPU3HAKOB WX TPOTEKAHUs, O3HAKOMIICHHE C
OPOJYKIIMEN CHJIMKATHOW MPOMBIIUICHHOCTH, PEUICHHE SKCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMeTaljIbl U UX COCIUHEHUS .

MeTa/iibl U UX COEIMHEHUSA

OO0mrast XxapakKTepPUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B Ilepuonuueckoi cucreMe XuUMHYECKUX dieMeHToB [J[. .
MenpaeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTaioB. MeTtajuinyeckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HanpsoKeHUN MeTaiioB. OU3nMYeckue U XUMUUECKHE CBOMCTBa MeTauioB. OOiue
crnocoObl ToJiydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CcrocoObl 3amMThl UX OT Kopposuu. CrjaBel (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[lemounsie MeTaiuibl: nojiokeHue B Ilepruoguyeckor cuCTeMe XUMUYECKHX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
du3nvecKre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiaus). OKCUIIbl U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoje. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJIFOMUHUIN: TIOJ1I0’)keHUE B [leproanyueckoi cucteMe XUMHUYECKHUX AJIEMEHTOB
J. . MenneneeBa, CTpOCHHE aTroMa, HaxoXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMHUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoKJAeHUE B mpupoge. Dusnyeckue Hu
XUMHUYECKUEe CBOMCTBA xkele3a. Okcuabl, ruapokcuanl u conu xenesa (1) u xxenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NICCKUMH
CBOMCTBAMH, H3YUYCHHE  PE3yJbTaTOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllMd WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHUIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOXKHO  HUCIOJB30BaHUE  BUIACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIECHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), UCCIIeIOBaHNEe aM(POTEpHBIX CBOMCTB T'HJIPOKCHIA aTFOMUHUS
Y TUJPOKCUJA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHeiiine
METAJUIBl U KX COCTUHEHUS.

XHUMHS M OKpPY:KaAK0IIasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIIOJIb30BaHKUE BEILIECTB U XMMHUYECKUX peakuuid B ObITy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaroliew cpenbl (IpeaesbHas TOMycTUMAas
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
po0IeM.

Xumuueckuii IKCnepumenm:

M3y4eHHe oOpaslloB MaTepuajoB (CTEKJO, CIUIAaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanu3zanusg MeEXIpeAMETHBIX CBsi3ed NpU HM3YyYEHUHM XUMHHM B 9 Kjacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHITUH, SBISIONIUXCS CUCTEMHBIMU JJIsi OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapHUKOBBIM
a3 dekT, TeXHOIOT s, MaTepUaIb.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
HOJYIPOBOAHUKHY, AUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHHE BEUIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIUINYECKAS
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadms: armocdhepa, ruapochepa, MHUHEpaAIbl, TOPHBIC TOPOIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBLIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbI OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TNPUHSATHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue ONbITa ACSITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIANETh JOCTOBEPHOW HMH(Opmalmeit o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM M JAPYruX  BUJAX
NEeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TTO3HABATENIbHBIX 33J7]a4, BBIMOTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHN YYEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TMPOIECCE OTON Yy4eOHOW MACSITEIHbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MTOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MU COCTaBIISIONINE
OCHOBY JIJIl TIOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUpA, MpelCTaBleHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS NPUPOIbI, B3aUMOCBS3AX 4YEJIOBEKA C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(MOPMAIIMOHHON M YHUTATENbCKOW KYJIbTYpPBhl, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M T03HAHMIO, JIFOOO3HATEIBbHOCTb, T'OTOBHOCTH H
CIOCOOHOCTh K caMOOOpa30BaHMIO, TPOEKTHOM W  HCCIEA0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHUI H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOJUMOCTH COOMIOACHUST TpaBWi O€30MaCHOCTA TIPH  OOpaIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) Tpya0BOro BOCIIATAHMS:

WHTEPEC K MPAKTUYECKOMY U3y4eHUI0 Ipodeccrii B Tpyaa Pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJIbHON TPACKTOPHUH MPOIODKEHUST 00pa30BaHUs C YIETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHKUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOACHUS
IIPaBIIT 0€30MIaCHOTO TTOBEICHHMS TIPU paboTe ¢ BEIIECTBAMHU, & TAK)KE B CHUTYAITUSX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, il MOBBIIICHUS
YPOBHS  DKOJOTMYECKOM KYJIbTYPHl, OCO3HAHUS TJIOOATHHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEIHLHOM,
KOMMYHUKATHBHON U COLIMAIILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAYyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIONIE3YIOTCS B €CTECTBEHHO-HAYyYHBIX YYEOHBIX MpeaMEeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWU U3 ATUX MPeaMETOB (OPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



Hay4YHOW KapTHMHE MUpa, U YHUBEpCaJbHbIC YueOHbIE NEHCTBUS (I1I03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSATUBHBIE), KOTOpble 0OecneuynBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHWIO M OCYHIECTBICHUIO Y4EOHOMU
NEeATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJbHbIE YUeOHbIe AeiiCTBUSA

ba3oBrblie 1oruyeckue 1eHCTBUA:

YMEHHUS HCIIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBINUIEHHUS NPU OCBOCHHHU
3HAHMI: PacKpbIBATh CMBICI XUMUYECKHUX MOHATUN (BBIAECNATh WX XapaKTEpPHbIE
OPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JAPYIMMH IOHSATHSIMH), UCIOJb30BATH
HOHSATHS 17151 OOBSICHEHUSI OTJENbHBIX (DAKTOB W SIBICHUHM, BHIOMpATh OCHOBaHUS U
KPUTEPUHU I KJIACCHU(PUKAIUU XUMUYECKHX BEIIECTB U XMMHUYECKHUX peaKIui,
yCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIC CBS3M MEXAY OOBEKTaMHU H3yuUeHUS,
CTPOUTD JIOTUYECKUE PACCYKJEHUS (MHIYKTHUBHBIE, I€TyKTUBHBIE, [10 aHAJIOTUN),
JIeNaTh BBIBOJBI U 3aKIHOYEHUS;

YMEHUE MPUMEHATh B IMpOLECCE MO3HaHWS MOHATHS (IpEeIMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh HIUPOKO MPUMEHSEMBIE B XUMHUH MOJCIbHBIC IPEICTABICHUS —
XMMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMysla U ypaBHEHHE
XUMUYECKON PEeaKIuu — IPHU pEelIeHUU y4eOHO-TTO3HABATENbHBIX 33]a4, C YYETOM
3TUX MOJEIBHBIX IPEICTABICHUN BBIABIATh U XapaKTEPU30BATH CYILECTBEHHBIC
OPU3HAKH U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IPOTUBOPEUHNS B U3y4aEMBIX IPOLIECCAX U SABJICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE HCIIOJIb30BaTh IMOCTABJIECHHBIE BOIPOCHI B KAay€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHHE ONbITa IO [UIAHWPOBAHUIO, OpPraHU3alUd W IPOBEIAECHUIO
YYEHUYECKHX OKCIIEpUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €0 Pe3yabTaT, GOpMYIUPOBATH 00OOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO OIIbITA, UCCIIEIOBAHMS, COCTABISTh OTUYET
0 MPOJIETTaHHOM padoTe.

Pa6ora ¢ nundopmanueii:

YMEHUE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIUIO
pa3’IMyYHbIX BUAOB U (HOPM MPEACTABICHUS, OTYYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAsl ~ JIUTepaTypa XUMHUYECKOIO COJEp)KaHUsA, CIPaBOUHBIC
nocobusi, pecypcbl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO MH(OPMAILIHIO;



YMEHUE NPUMEHATh Pa3INYHbIE METOABI U 3allpOChl NPHU MOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX M MO3HABATENBHBIX 33/1a4 ONPEACIEHHOIO TUIIA, MPUOOPETEHUE OIbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpPOl aKTUBHOI'O MCHOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMaMu rpaduku U UX KOMOMHALUSMY;

YMEHHE UCIONb30BaTh M AaHAIU3MPOBAaTh B Ipolecce YydyeOHOM u
UCCIIEIOBATENbCKON AESATENIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOUIEH NPUPOJHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUS 3aJaBaThb BOMPOCHl (B XOJ€ Auajiora U (Wiu) JUCKYCCUHU) TIO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJIBHO BBIITOJIHEHUSI PEVIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTAaBIATh  MOJYYEHHBIE  pe3yibTaTbl  MO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX M IIMCBbMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALMI0
pE3yNbTATOB BBIMOJHEHUS XUMUYECKOIO dKCIEpUMEHTa (J1abOpaTOpHOIO OIbITA,
n1abopaTopHON pabOThI IO UCCIETOBAHUIO CBOWCTB BELIECTB, YUEOHOIO IIPOEKTA);

YMEHHUS Y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATEIbCKOM  JNEATEIIBHOCTH  IIPU  PELICHUHU
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uui (00CyXJIeHUsl, OOMEH MHEHUSMH, «MO3IOBbIE HITYPMbD», KOOPIAWHALIUS
COBMECTHBIX JICMCTBHIl, OINpENEIEHUEe KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIC YHUBeEpCaIbHbIe Y4eOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEJIbHO OINPEAENATh LENH JEATEIbHOCTH, ILIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelieHUs] YIeOHBIX U
[O3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTHPOBATh
MIPEVIOKEHHBIA  AITOPUTM  JACHUCTBUM TPHU BBINOJHEHWM 33aJaHUM C Y4ETOM
MOJIYYEHHSI HOBBIX 3HAHUU 00 M3yd4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKLMSIX,
OLICHMBAaTh COOTBETCTBUE ITOJIyYEHHOI'O pPE3yJIbTaTa 3asBICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IIPEIJIaraéMble B YCIOBUH 3a1aHH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeAMETHBIX PE3YJbTaTOB [0 OCBOCHHIO O00S3aTEIBHOIO
COJIEp)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBHUM, BHIBl JIEATEIIBHOCTH 1O TOJYYEHHUIO HOBOI'O 3HAHMS, €ro
UHTEPIpPETAIlMU, MPEoOpPa30BaHUIO W TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX H
HOBBIX CUTYaIIUSIX.

K koHiy oOyueHus B 8 ki1acce npeMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YUaAIOIINUXCS YMEHUI:

e PpacCKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(omHOpOZIHAS U HEOAHOPOJIHASA), BAJICHTHOCTh, OTHOCUTEIbHASL ATOMHAs U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast J10JIsI XUMUUECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIIOTa, OCHOBAHHUE, COJb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMUYECKasi pPeaklMs, KIACCU(pHUKALUS PEaKIHil: peakuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TEIIOBOM 3P PEKT peakiui,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToOMa, XMMHUYECKasl CBS3b, MOJSIPHAS W HENOJSIpHAs KOBAJIECHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MaccoBas JOJs BELIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TIOHSATUUA U
MIPUMEHSITh 3TU MOHATHUS IPYA ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIOJNb30BaTh XHMMHUYECKYIO CHUMBOJIMKY JJI COCTaBlieHUs (opmys
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHHSX,
CTENEeHb  OKUCJEHUS  3JEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAECIEHHOMY KJacCy COEAUHEHUH IO
dbopmyiaMm, BHUJ XHUMHUYECKOM CBSI3M (KOBaJCHTHAs U WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSAX;

e packpeiBaTh cMmbicn Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX NoJIoKeHHs B Ilepmonnueckoil cucrteme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHa ABOTaapo;

e ONWCHIBATH M XapakTepu3oBaTh Tabmuunyo ¢opmy lleproanueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mmodouyHas noarpynna (b-rpynmna)», manieie u
OonplIME NEPUONbl, COOTHOCUTh OOO3HAUEHHUS, KOTOpPbIE HMMEIOTCS B
tabmuue «llepuogmyeckass cucrema xuMuueckux djemeHtoB J[. N.
MenpneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIUPOBATh XMUMHUYECKUE BJIEMEHThI, HCOPTAaHMYECKHUE BEIIECTBA,
XUMHUYECKUE PEaKIuu (M0 YUCITY M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHHM COOTBETCTBYIOIINX XUMAYECKUX PEAKINN;

MPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHWS XWMHYECKUX TMpEBpalleHU B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCHUTEIHHYIO MOJICKYJSIPHYIO W MOJIIPHYIO  MAcChI
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

MPUMEHSATH OCHOBHBIC OIEPAIMH MBICIUTEILHON ACITEIHPHOCTA — aHAJH3
W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMATH3aIlnio, KIacCU(PHUKaIIUIO,
BBISIBJICHUE TPUYUHHO-CIIC/ICTBEHHBIX CBSI3€H — JUIS M3y4€HUS CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKIMi, eCTECTBEHHO-HAyYHBIC METObI
MO3HAHUS — HaAONIOJCHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeIOBaTh  MpaBWJIaM  TIOJIb30BAaHUSI ~ XMMHYECKOW  TOCYIOM U
nabopaTopHbiM 00OpYJAOBaHMEM, a TaKKe TMpaBuiIaM OOpamieHust ¢
BCIICCTBAMH B COOTBETCTBUHM C WHCTPYKIUSAMH II0 BBITIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHI0O W COOUpaHUIO
razoo0pa3HbIX BeENIECTB (BOAOpOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHON MacCOBOM JI0JEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIETOUEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHK U JPYTUe).

K xoHIy oOyuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXxaTh COPMUPOBAHHOCTD Y 00 yJaAIOLIUXCS YMEHHIA:

pPacKphIBaTh CMBICT OCHOBHBIX XHUMUYECKHX TOHATHH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATENLHOCTD, CTENEHb
OKHUCJICHHSI, XUMUYECKasi pPEaKIlsi, XUMUYECKas CBs3b, TEIUIOBOU A ekt
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAS JTUCCOIMAINNS, PEAKIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIe U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBHUTEJb,  OKHCIEHHME H  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKOM pEaKUWH, NPEACIbHO IOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX [MOHATHI U
MPUMEHSIThH 3TU MTOHSTHUSI IPU ONKMCAHUM BEIIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTPEENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHMSX PA3JUYHOrO COCTAaBa, NPUHAICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJIEHTHAsl, MOHHAs, METaUNIMYECKas) B HEOPraHHMYECKUX
COCJIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPraHWYECKUX COCAUHEHHUM, TUI KPUCTAJUITMYECKOU
PELIETKU KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHHUE: OIKChIBATh W XapaKTE€pPU30BaATh
tabmmunyio dopmy [lepuonnueckoi CUCTEMBI XUMHUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHATUS «IJaBHas mnoArpymnmna (A-rpynma)» M «mododHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMEIOTCS B IEPUOAWYCSCKONM TabnuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIEKTPOHOB U
pacnpeiesieHue WX 10 DJEKTPOHHBIM CJIOSM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCAUHECHUU B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(UIIUPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEIIECTB, MO TEIUIOBOMY A(PQEKTy, MO0 M3MEHECHHUIO CTETICHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CcHenu(UUEeCKHe XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEHIECTB, MOATBEPXKAAs OIKMCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJIITh  YPABHEHHS DJICKTPOJIUTHUYECKON JIUCCOLMALUAMN  KHUCIOT,
LIEJI0YEN U COJIEM, MOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMHA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U MOJSPHYHO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUEThHI
M0 YPaBHEHUIO XUMUUYECKON PEaKIUU;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUUM C WHCTPYKIUSIMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TMOJYYCHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOAUTh  PEAKIMU,  TOATBEPKIAIONMINEC  KAYSCTBEHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PaclO3HABaTh OIMBITHBIM IYTEM XJIOPUI-, OpOMU/I-,
uonua-, kKapooHar-, ¢ocdar-, CUIMKaT-, Cyiab(dar-, THIPOKCUI-HOHBI,
KaTMOHBl aMMOHHMS M HMOHBI M3YUYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTH OCHOBHBIE OIEpaIlii MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMaTH3alNIO, BBISBICHHUE
MIPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4EHUS CBOWCTB BEIICCTB M
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJII0JICHUE, W3MEpPEHHUE, MOJICTUPOBaHUE, SKCIIEPUMEHT (peasibHbIM U
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KVIACC
KoanuecTBo 4acoB
Ne HaunmeHoBaHue pa3iesoB u DJIeKTPOHHBIE (LM poBbIe)
KonTpoabubie IMpakTnuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE TOHATHS
Xumust — BakHasi 00J1acTh
1.1 eCTeCTBogHaHVM " 5 2 https://m.edso0.ru/YNVJIX660G
MPaKTUYECKOHN AeATeIbHOCTU
yenoBeKa
B
1.2 CIHIeCTBa 1 XHMHIHeCKIe 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakuuu
Wroro mo pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe M HEOPraHUYECKNX BelIeCTB
B .K I
2.1 OAYX. RHCIOPOM. HIOHATHE 6 https://m.edso0.ru/D5BORTY30
00 oxcumax
Bonopon. Ilonsitue o
2.2 8 1 https://m.edsoo0.ru/5D61JZ6PS
KHACIOTaX U COJIAX
Bona. P I §)
23 OHa. TACTBOPHL. LI0MATHE O 5 1 1 https://m.eds00.ru/M13I5KJBM
OCHOBaHUSIX
O
24 CHOBHBIC [1acChl . 11 1 1 https://m.eds00.ru/0TSASMOWT
HEOPraHWYECKUX COCTMHEHUN
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuognueckuii 3aK0H 1
Ilepuonnyeckas cucrema

3.1 XUMUYECKuX 3emMeHToB [{. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. Ctpoenue
aToMa
XuUMHYECKasi CBSA3b.
3.2 OKHUCIUTETBHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTaHOBUTEIIbHBIC PEAKIIUU
Hroro mo pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edso0.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KosnyecrBo yacos
HaunmeHnoBaHue pa3iesioB H TeM DuleKTPOHHbIE (LU POBbBIE)
Ne i/m Kourposabhubie | IIpakrudyeckue
NMpoOrpaMMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO H XMMHUYECKHE PeaKIMH
I1 0 i
1.1 ORTEpEREE B e S 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca
12 OCHOBHvBIG 3aKOHOMEPHOCTH XUMHUYECKUX 4 httos://m.edsoo.rAENALWGTU
peaxiuii
C) .
1.3 TORIDOTRTHECCRAS ARUCOIHa 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKHE PEaKUU B PACTBOPAX
Uroro no pazneny 17
Pa3znen 2. HemeTa/JIbl M X COeTUHEHHUS
06
2.1 HHT XApAIKTEPHCTHIE XIMITHECIX 4 1 https://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpynnel. ["anorensl
OO61mas XxapakTepuCcTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUS
OO61as XxapaKTepUCTUKAa XMMHYECKUX
2.3 anemenToB VA-rpynmnsl. A3ot, pocdop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COEJIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 https://m.edso00.ru/JPJ200VJX
KPEMHUI U UX COCTMHECHUS
Wroro mo pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznena 3. MeTaJsIBI M X COCIUHECHUS

3.1 OO0111e CBOMCTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxxueiinie MeTanisl U UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazneny 20
Pa3znen 4. Xumus u okpyskamomas cpeaa
B
4.1 CHICCTRA 1 MATCPHAIIBT B KHIHH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJIoBeKa
Htoro no pazgeny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HHOYPOYHOE IINTAHUPOBAHHUE
8 KNIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHUA

DJIeKTPOHHBIE UG poBbIE
oOpa3oBaTe/bHbIC peCypchl

IIpenmer xumuu. Ponbs xumMun B
>KU3HHU 4yennoBeka. Tena u
BEIIECTBA

02.09.2026

https://m.edsoo.ru/L62DS2CZR

IlonsTe 0 MeTOIaX ITO3HAHUS B
XHUMHH

03.09.2026

https://m.edsoo.ru/9ZJAEW050

[IpaxTuueckas padorta Ne 1
«[IpaBuna paboTsl B
ab0opaTOpUU U IPUEMBI
obparieHus ¢ 1abopaTopHbIM
000pyIOBaHUEM

09.09.2026

https://m.edsoo.ru/L5EW4353D

HucTeie BelIECTBA U CMECH.
CrniocoObl pa3aesneHus cMecei

10.09.2026

https://m.edsoo.ru/6 TME21FW8

[Tpaktrueckas padota Ne 2
«Pa3nenenue cmeceit (Ha
IpUMepe OUMCTKU MOBAPEHHOU
COJIN)»

16.09.2026

https://m.edsoo.ru/K3LS5MCRY

ATOMBI U MOJIEKYJIbI

17.09.2026

https://m.edsoo.ru/BLS04WTBS8

XUMHUYECKUE FIEMEHTBI. 3HAKU
(CHMBOJIBI) XUMUYECKUX
3JIEMEHTOB

23.09.2026

https://m.edsoo.ru/AH3D4DNAX

[IpocTeie U CHOKHBIE BEIECTBA

https://m.edsoo.ru/DXJBSTJ95



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

24.09.2026

ATOMHO-MOJIEKYJIIPHOE YUEHUE

30.09.2026

https://m.edsoo.ru/AMOBJ30QZ5

10

3aKOH MMOCTOSIHCTBA COCTaBA
BeIIeCTB. XuMHUUIecKas popmyia.
BanentHOoCTh aTOMOB
XUMHUYECKUX 3JIEMEHTOB

01.10.2026

https://m.edsoo.ru/IMC496FX6

11

OTHOCHTENIbHAS aTOMHAs Macca.
OTtHOCHTENbHAS MOJICKYJISIpHAas1
Macca

07.10.2026

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas q0Ji1 XUMAYECKOT O
3JIEMEHTA B COEAVHEHNU

08.10.2026

https://m.edsoo.ru/GHV580OMVE

13

KommuectBo BemectBa. Moib.
Mousnsipaas Mmacca

14.10.2026

https://m.edsoo.ru/368UNL5Y?2

14

dusznueckre U XUMHYECKHE
SBACHUS. XUMHUYecKas pCaKknuAa

15.10.2026

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku 1 ycI0BHUS IPOTEKAHUS
XUMHYECKUX PEAKLIHI

21.10.2026

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHEHHUS MacChl
BEIECTB. XUMUYECKUE
YpaBHEHHUS

22.10.2026

https://m.edsoo.ru/M8DS41HVM

17

Brruuciaenust KoaudecTBa, Macchl
BEIIECTBA M0 YPAaBHEHUSIM
XUMHUYECKUX PEaAKIUM

05.11.2026

https://m.edsoo.ru/LUY9U3EQE

18

Knaccuukanust XuMmudeckux
peaxuuii (coeuHEHMS,
pas3noXKeHHs, 3aMeleHUS,
oOMeHa)

11.11.2026

https://m.edso0.ru/L4807LAGB



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoOMOHOCOB — y4€HBIiA-
sHIKIonequct. O6001eHE U
cHUCcTeMAaTH3allusg 3HaHUHU

12.11.2026

https://m.edsoo.ru/P1WARH3AB

20

Kontponbshas pabora Nel mo
TEMC «BGH_ICCTBa U XUMHYCCKHUEC
peaKIm»

18.11.2026

https://m.edso0.ru/ON62SNERU

21

Bo3nyx — cmeck razos. Cocras
Bo3ayxa. Kuciopong — sneMeHT u
npoctoe BeuecTBo. O30H

19.11.2026

https://m.edsoo.ru/XONONRN1P

22

Ou3nvecKre U XuMUIECKUE
CBOMCTBa KUCIOpO/a (peaKiuu
okuciienus, ropenue). [lousaTtue
00 okcumax

25.11.2026

https://m.edsoo.ru/FBS1JRKMB

23

CrocoOb! oTy4eHust KHCIOpOoaa
B J1a00paTopuu U
MpOMBILUIEHHOCTH. [Ipumenenue
KHCIIOposia

26.11.2026

https://m.edsoo.ru/VJIWB6A2RD

24

Tennooii 3¢ ekt xumMuueckoit
peakiLuu, MOHITHE O
TEPMOXMMUYECKOM YPaBHEHUH,
9K30- U SHAOTEPMHUYECKUX
peakuusax

02.12.2026

https://m.edsoo.ru/PNMKJZHKX

25

Tonnuso (HeQTh, yronb U MeTaH).
3arpsi3HeHue BO31yXa, ClI0COObI
€ro MpeAoTBpallEeHUs

03.12.2026

https://m.edsoo.ru/USNY5UUW?2

26

[Ipaktuueckas padora Ne 3 o
teme «llomyuenue u cobupanue
KHCIIOpOAa, U3y4eHHUE ero
CBOMCTBY»

09.12.2026

https://m.edsoo.ru/5516 UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

Bonopon — 3sieMeHT M ipocroe
BelecTBo. Haxoxaenue B
Ipupoze

10.12.2026

https://m.edsoo.ru/WD392ACWB

28

dusznueckre U XUMHYECKHE
CBOICTBA BOJIOPOJA.
[Ipumenenue Bogopoaa

16.12.2026

https://m.edso00.ru/0SZ28459R

29

TloHsiTHE O KUCIOTAaX U COJISIX

17.12.2026

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI OTy4YeHus1 BOOPO/IA B
nabopaTopuu

23.12.2026

https://m.edso00.ru/C9TO9UCIP

31

[IpakTueckas padorta Ne 4 mo
teme «llosyuenue u cobupanue
BOJIOPOJIA, U3yYCHUE €TO
CBOMCTB»

24.12.2026

https://m.edso00.ru/SS3WAX33K

32

MonsipHblil 00bEM Ta30B. 3aKOH
ABoraapo

30.12.2026

https://m.eds00.ru/M3KSO10DQ

33

Brruncaenns o0néMa,
KOJIMYECTBA BEIIECTBA T'a3a Io
€ro U3BECTHOMY KOIMYECTBY
BELIECTBA U 00BEMY

13.01.2027

https://m.edso0.ru/MXGOY304M

34

Brruucienus: 0056MOB I'a30B 110
YpaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOILIEHUH
ra3oB

14.01.2027

https://m.edsoo0.ru/9TQ8AXABY

35

dusnyeckre U XUMHYECKUE
CBOVCTBa BOJEI

20.01.2027

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocuoBauuii. [Tousarue 00
WHINKATOpaX

21.01.2027

https://m.edsoo.ru/IXB2W6IVL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

Bopa xak pactBopuTens.
Hacebimiennbie u HeHaChIIIEHHbIE
pactBOpbl. MaccoBas 10Jis
BEII[ECTBA B paCTBOPE

27.01.2027

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTueckas padorta Ne 5 mo
teme «IIpurorosienue
pacTBOPOB € ONPEAECTEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOTO
BELIECTBA»

28.01.2027

https://m.edsoo.ru/\WXUKPAUOA

39

KonTtponbshas pabora Ne2 no
teMe «Kucnopon. Bonopon.
Bona»

03.02.2027

https://m.edsoo.ru/JM7935DRY

40

OKCHBI: COCTaB,
KJIacCH (PHKaIKsl, HOMEHKIIATypa

04.02.2027

https://m.edsoo.ru/5TFSJINAY

41

[Tonyyenue u xumMu4yeckue
CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCUIIOB

10.02.2027

https://m.edso0.ru/8JAZ9YWS2

42

OcHoOBaHUs: COCTaB,
KJIaccu pUKaIus, HOMEHKIaTypa

11.02.2027

https://m.edsoo.ru/5U397HU5C

43

[Tony4yenue u xumMuyeckue
CBOMCTBa OCHOBaHUI

17.02.2027

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras,
KJIaccu (UKaIus, HOMEHKIAaTypa

18.02.2027

https://m.edsoo.ru/Q6U4WEBKY7

45

HonyquI/Ie U XUMHYCCKHUC
CBOICTBa KHUCJIOT

24.02.2027

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIATYpa,
CIIOCOOBI MOJTyY EeHUS,
XUMHYECKUE CBOKWCTBA

25.02.2027

https://m.edsoo.ru/JSNUIM9T]J



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

47

[IpaxTuueckas padora Ne 6.
Pemenue skcriepuMeHTaIbHbIX
3asa4 1mo teMme «OCHOBHEBIE
KJIACCHI HEOPTaHUYCCKUX
COCIIMHCHUI»

03.03.2027

https://m.edsoo0.ru/58D13JF7V

48

I'eneTrnueckas cBs3b MEXKIY
KJIacCCaMHU HEOpPraHWYeCKUX
COeIMHEHUN

04.03.2027

https://m.edsoo.ru/YDS6ZRE31

49

OO00011IEHNE U CHCTEMATU3AIAA
3HAHUH

10.03.2027

https://m.edsoo.ru/STBUOEEYN

50

KonTponbsHas padora Ne3 o
TeMme "OCHOBHBIE KIACCHI
HEOPraHUYeCKUX COCTUHECHHIT"

11.03.2027

https://m.edsoo.ru/AFA7IDULD

51

[IepBble mONBITKH
KJ1acCU(UKAIIUU XUMUYECKHX
anemeHToB. [loHATHE O rpynmax
CXOJHBIX AJIEMEHTOB

17.03.2027

https://m.edsoo.ru/C0V3CC214

52

Ilepnonnueckuii 3aK0H U
Ilepuonnueckas cucrema
XHMHUYECKHUX dJ1eMeHTOB /. .
Menneneena

18.03.2027

https://m.edsoo.ru/X9F1NR3U8

53

IIepuonpl, rpynmnsl, HOArPYIIIIEI

07.04.2027

https://m.edsoo.ru/NOMWWJIRXN

o4

Crpoenune atomoB. CocraB
aTOMHBIX sifiep. M30Tornbl

08.04.2027

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue 3JIeKTPOHHBIX
000J104€K aTOMOB AJIEMEHTOB
[lepnonnueckon cucremsr /1. 1.

14.04.2027

https://m.edso0.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

Menneneesa

56

XapakTepucTuka XMMHUYECKOT0o
3JIEMEHTA IO €ro MOJIOKCHHUIO B
[lepnonnueckoit cucreme /1. Y.
MenaeneeBa

15.04.2027

https://m.edsoo.ru/Y IP04OMDX

57

3naueHue [lepuonnyeckoro
3aKOHa AJIs1 pa3BUTHUA HAYKH U
npaktuku. [. 1. Mennenees —
YUEHBIN, IEAATOT U T'PaKJaHUH

21.04.2027

https://m.edsoo.ru/SZD8 XEQOP

58

PesepBHbIii ypok. O0001ICHHE 1
crcTeMaTu3alus 3HaHUH /
Bceepoccuiickas npoBepoyHast
pabora

22.04.2027

https://m.edsoo.ru/ZCQTRP0O8Y

59

KonTtponbhas pabora Ned o
Teme «CTpoeHne aToma.
Xumuueckas CBs3b» /
Bceepoccuiickas npoBepouHas
pabota

28.04.2027

https://m.edsoo.ru/FTI1ZF99WF

60

:‘)J'ICKTPOO’I‘pI/IHaTeJ'IBHOCTB
aTOMOB XUMHWYCCKHUX 3JICMCHTOB

29.04.2027

https://m.edsoo.ru/HZA110EDS

61

HNonnas xuMudeckas CBI3b

05.05.2027

https://m.edsoo.ru/3SY1RJKVI

62

KoBanenTHas InoJsipHas
XHUMHUYCCKas CBA3b

06.05.2027

https://m.edsoo.ru/EOL3MT2AE

63

KoBasienTHas HenmomnspHas
XMUMHYECKas CBA3b

12.05.2027

https://m.edsoo.ru/9YVR3FUXI

64

CreneHb OKUCIEHUS

13.05.2027

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

OKUCIUTEITBLHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEIbHBIC PEAKIIHH 07.05.2027 D

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 12.05.2027 https://m.edso0.ru/QPS46Z5PU
PezepBHbIii ypok. O006111eHNE U
CHCTEMATHU3AIHS 3HAHUH 10 TEME

67 1 https://m.edsoo.ru/ARH7M35NF
«Ctpoenue aToMa. XuMudeckas 13.05.2027 e M-EC00.1U
CBSA3bY
P I . 00600

68 C3CPBIbIN YPOK © FICHHe 1 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATU3ALINS 3HAHUNA 19.05.2027

OBLIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnueckue
padoThI

Jlara
H3Y4YeHUH

DJIeKTPOHHBIE NG poBbIE
oOpa3oBaTe/bHbIC peCypchl

[Iepnonnyeckuii 3aK0H.
IIepnonnueckas cucrema
XUMHYEeCKuX dJ1eMeHToB /. .
MenneneeBa

02.09.2026

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB
MEPBBIX TPEX MEPUOOB

03.09.2026

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYECKUX
BEILIECTB

09.09.2026

https://m.edsoo.ru/MWTO1WRA20

Bunn XuMu4ueckon cBI3U U
THUIBl KPUCTAIMYECKUX
peméToK

10.09.2026

https://m.edsoo.ru/UI4Y5CFRV

Kontponbshas pabora Nel o
teme «IloBTOpeHue u
yriiy0sieHue 3HaHUH OCHOBHBIX
pasznesioB Kypca 8 Kiaccay

16.09.2026

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XuMuaeckux
peakuuii Mo pa3auyHbIM
MpU3HaKaM

17.09.2026

https://m.edsoo.ru/X8XAE7E2]

[TonsiTHE O ckOpoCTH
XUMHUYeCKOM peakuuu. [lonaTne
O TOMOT'€HHBIX U T€TEPOTreHHbBIX

23.09.2026

https://m.edso0.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

peakusax

ITonsTHE O XMMHUYECKOM
paBHOBecuu. PakTOpBHI,
BJIUSIIOIIME HA CKOPOCTh
XUMUYECKON peakinu 1
MOJIOKEHHE XUMUUECKOT'O
paBHOBECHS

24.09.2026

https://m.edsoo.ru/H4AFH7NZNM

OKHCIIUTEIBHO-
BOCCTAaHOBUTEIbHBIE PEAKIINH

30.09.2026

https://m.edso0.ru/648V11026

10

Teopust 31EKTPOTUTUUECKOM
nuccounanu. CUibHbIE U
CJIa0bIe 3JICKTPOITUTHI

01.10.2026

https://m.edsoo.ru/2KCYCLZ16

11

HonHble ypaBHEHUS peakuui

07.10.2026

https://m.edsoo.ru/\V/N2SBIN1R

12

XUMHUYECKHE CBOMCTBA KHUCIIOT U
OCHOBaHUM B CBETE
MIPEICTaBICHUN 00
3IEKTPOIUTUUECKOU
JUCCOIUALIHN

08.10.2026

https://m.edsoo.ru/8HH81YVXI

13

XVWMHUYECKHE CBOMCTBA COJIEH B
CBETE Ipe/ICTaBIeHU 00
AIEKTPOIUTHYECKOU
JUCCOLaIIN

14.10.2026

https://m.edso0.ru/ETD5QTS4G

14

ITonsiTue o ruposr3e coleit

15.10.2026

https://m.edsoo.ru/9JFRAVESW

15

OO0001IEHNE M CUCTEMATH3AIAS
3HAHUH

21.10.2026

https://m.edsoo.ru/FEEIZRMBG

16

[Ipaktuueckas padora Ne 1.

https://m.edsoo.ru/7VXTFHJIT4



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

«Pemienne sKkcepuMeHTATBHBIX
3a1a4»

22.10.2026

17

KonTtponbshas pabora Ne2 mo
TEMCE ((3J'IeKTp0HI/ITI/I'-IeCKaSI
Jucconuanus. XuMuueckue
pEeaKIiy B pacTBOpax»

05.11.2026

https://m.edso0.ru/9RKLZDNUX

18

OOm1as xapakTepuCcTUKa
rajoreHoB. XUMHYECKHE
CBOMCTBA Ha IIPUMEPE XJI0pa

06.11.2026

https://m.edsoo.ru/NNYKYZF12

19

Xgoposonopoa. ConsiHas
KHCJIOTa, XUMHYECKME CBOMCTBA,
MoJy4yeHue, MpUMEHEeH e

11.11.2026

https://m.edsoo.ru/CWVSHCD2M

20

[IpaxTuueckas padorta Ne 2 o
teme «[losrydenne comstHOM
KHCIIOTBI, U3y4€HHUE €€ CBOMCTBY

12.11.2026

https://m.edsoo.ru/PVEXIYWEG

21

Boruncnenust no ypaBHeHUAM
XUMHUYECKUX PEAKIUH, €CIH
OJIMH U3 peareHToB JIaH B
U30BITKE

18.11.2026

https://m.edsoo.ru/4BI5SHO70F

22

OO0mas xapakTeprucTuka
aneMeHToB VIA-rpynmbl

19.11.2026

https://m.edsoo.ru/VVMWKERSEP

23

AnnoTponHbie MOAU(PHUKAIIUU
cepbl. Haxoxenue cepol u €€
COEIMHEHUN B IIPUPOJIE.
XUMHUECKHE CBONCTBA CEPBI

25.11.2026

https://m.edsoo.ru/CX10EUSPO

24

CepoBo0pOJI, CTPOEHUE,
(1)I/ISI/ILICCKI/IG U XUMHWYCCKUC
CBOMCTBA

26.11.2026

https://m.edsoo.ru/ECGX2B40W



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW

25

Oxkcuppl cepbl. CepHasi KHCIIOTA,
(bu3HYeCKre B XUMUYCCKHE
CBOMCTBA, IPUMEHEHUE

02.12.2026

https://m.edsoo.ru/ULRFLCHH1

26

XUMHYECKHE PEAKINH, JIeKAIINE
B OCHOBE MPOMBIIIJIEHHOTO
croco0a MoJydeHUs CEPHOM
KHCIIOTBI. XUMHYECKOE
3arpsA3HEHNUE OKPYKAIOIIEN
CpENbI COETUHEHUSIMH CEPBI

03.12.2026

https://m.edsoo.ru/H7FT3NON4

27

Brlunciene MmaccoBou 10U
BbIX0J1a NPOAYKTA pEAKIUU

09.12.2026

https://m.edsoo.ru/HSJE186WN

28

OO0mras xapakTeprucTuKa
anemMeHToB VA-rpyIinbl. A30T,
pacrpocTpaHeHHe B IPUPO/IE,
(bu3nYecKre U XUMHYECKHE
CBOMCTBA

10.12.2026

https://m.edsoo.ru/WAHRMB976

29

AmMMUak, ero Gpu3HYecKue u
XUMHYECKIE CBOMCTBA,
MOJYYEHHUE U IPUMEHEHHE

16.12.2026

https://m.edsoo.ru/HZAYE5F13

30

[Tpaktuueckas pabora Ne 3 o
teme «llomyuenne ammuaxa,
U3yYeHHUE ero CBONCTBY

17.12.2026

https://m.edsoo.ru/JORP641FJ

31

A3zoTHas xucnora, eé
(1)I/ISI/IT-I€CKI/IG U XUMHUYCCKHEC
CBOMCTBA

23.12.2026

https://m.edsoo.ru/U2DYEDMYE

32

Hcnone30BaHne HUTPATOB U
COJIEW AaMMOHUSI B KAUECTBE
MUHEpPATBHBIX Y00 PEHU.
XHUMHUYECKOE 3arpsI3HEHUE

24.12.2026

https://m.edsoo.ru/SHBKCIQCB



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

OKpPY’KarOILIEH Cpe/ibl
COCIUHCHHUIMU a30Ta

33

dochop. Oxeun dhochopa (V) u
(docdopHast kucnora,
(bI/ISI/I‘IeCKI/Ie U XUMHUYECCKHEC
CBOICTBA, IOJy4YCHUE

30.12.2026

https://m.eds00.ru/GDQJSO3WP

34

Hcnonb3oBanue pocdatos B
KauyecTBe MUHEPAIIbHBIX
ynoopenuii. 3arpsa3HeHue
MPUPOIAHON cpebl pochaTamu

13.01.2027

https://m.edsoo.ru/lUAZ3HUG5V

35

VYraepon, pacnpocTpaHeHUE B
pUpoze, PU3NIECKUE U
XUMHYECKHE CBOMCTBA

14.01.2027

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yraepoaa, ux
(bu3HYecKre 1 XUMUIECKHE
CBOMCTBA. DKOJIOTHYSCKHE
MPOOJIEMBI, CBSI3aHHBIE C

okcuzoM yriepoaa (1V)

20.01.2027

https://m.edso0.ru/OXQAPGNCF

37

YroapHast KUCJIOTAa U €€ COIN

21.01.2027

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTueckas padorta Ne 4 o
teme "[losrydeHne yriekuciaoro
ra3za. KauecTBeHHas peakuus Ha
KapOoHaT-noH"

27.01.2027

https://m.edso0.ru/G2HZXQGCS8

39

[TepBoHavabHBIE TOHITHS 00
OpPraHUYECKUX BEILIECTBAX KaK O
COEIMHEHHUSIX yIiepoa

28.01.2027

https://m.edso00.ru/30T12109Z

40

Kpemnuii u ero coenuHeHus

https://m.edsoo.ru/75JXNHO0I8



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8

03.02.2027

41

[Ipaktuueckas padora Ne 5.
Pemenune sxcriepuMeHTaIbHBIX
3a7a4 no teMe «BaxHeiimme
HEMETaJUTBl M KX COCTMHEHUS

04.02.2027

https://m.edsoo.ru/O7ES8DOD7Z

42

KonTtponbhas pabora Ne3 no
TeMe «BaskHeHlIme HeMeTalIbl
U UX COEINHEHUI

10.02.2027

https://m.edso0.ru/S85J9UGH3

43

OO6m1ast XapakTeprCTHKA
XUMHYECKUX DJICMEHTOB —
MeTajioB. MeTannuyeckas
CBS3b U METaJINYecKas
KpUCTAJLINYECKasl peiIeéTKa.
®du3nyecKue CBOMCTBa METAJIOB

11.02.2027

https://m.edsoo.ru/XK1GYPCO1

44

XUMHYECKHE CBOMCTBA
METaJUIOB. DJIEKTPOXUMHUYECKUI
PsI HAaPSDKEHUH METalIoB

17.02.2027

https://m.edsoo.ru/Z7YRNPAEW

45

O61ue crocoObl MoTy4eHus
MeTaioB. CIUIaBBl.
Beraucienus mo ypaBHeHHSIM
XUMHUYECKHUX PEaKLUi, eCI
OJIH M3 PEareHTOB COJIEPKHUT
IpUMECH

18.02.2027

https://m.edso00.ru/G54GDQI2D

46

Ilonsarue o KOppO3un METAJIJIOB

24.02.2027

https://m.edsoo.ru/4FIGDOWOW

47

IllemouHbIe METAILIBI

25.02.2027

https://m.edsoo.ru/X1B4BPUW?2

48

Oxcuibl M THAPOKCUABI HATPUS

https://m.edsoo0.ru/Q4DX0G3U9



https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9

" KaJIus

03.03.2027

IllenouHO3€eMeENbHBIE METAIIIBI —

4 https://m.edsoo.ru/REOCDYO0K6
d KaJIbIIMHA ¥ MarHui 04.03.2027 BS.7h.8C500.1
Baxueiimue coequHeHUs
50 https://m.edsoo.ru/CJR96CMZA
P 10.03.2027 | 2
O06001IeHne U cucTEMaTU3aLUs _
51 N 11.03.2027 https://m.edso0.ru/O5PXGGI1BE
52 HKectiocTs BORBL  CTIOCO0E! € https://m.edsoo.ru/WFMBFTTTP
yCTpaHEHUS 17.03.2027
[TpakTrueckas pabora Ne 6 1o
53 TEME )KefTKOCTL BO,I[BI”I/I 18.03.2027 https://m.edsoo.ru/NFIROKB8J
METOJIbI €€ yCTpaHCHUS
54 AMIOMHUHUN 94.03.2027 https://m.eds00.ru/9ZJ8RD1TV
AmdoTepHBIe CBOIICTBa OKCHIIA
55 https://m.edsoo.ru/NI5K110J5
Y THIPOKCHUIA 25.03.2027 0S./7M.€ds00.1U
56 Keneso 07.04.2027 https://m.edsoo.ru/F20NJR5SR
Oxcubl, THAPOKCUIBI U COTH
57 https://m.edsoo.ru/IRTUBLAMP
sernesa (1) u xenesa (111) 08.04.2027 | 1 eHMEC00.IL
O0001Ie e U cucTEMAaTU3aLMs
https://m.edsoo.ru/NAON6HGKZ
58 sHaHmit 14.04.2027 | - OerMEE00M
[Ipaktuueckas padora Ne 7.
Pemenue sxcriepuMeHTalIbHBIX
59 https://m.edso00.ru/ZN7G0QSM X
3a7a4 0o reme «Baxueimue 15.04.2027 S./7M.ds00.1U Q
METAJUIBL U UX COENUHEHUS
B
60 PIAHMCTIGHIL TIO YPaBHCEHHAM https./m.eds0o.r/AYD2HE5IY
XUMHUYECKUX pEaKIUil, ecin 21.04.2027



https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

OJIMH U3 PEarcHTOB JIaH B
M30BITKE UM COACPIKUT
npuMecH. Beraucnenust
MacCOBOH JOJIM BBIXOJIA
MPOJYKTa PEAKIUU

O06001IeHr e U cucTEMaTU3aLUs

61 S 1 99 04.2007 https://m.edso0.ru/B8TOVTKOP

KonTtponbshas pabora Ned o
2 B i Jim. )

6 TeMe «BakHelmme MeTanibsl U 1 98.04.2027 https://m.edsoo.ru/703C804GN
HUX COCIUHEHUI
BemtectBa u Matepuabsl B

63 1 https://m.edsoo.ru/OFI13
IIOBCEIHEBHOM KU3HU YEJIOBEKA 29.04.2027 S.17M.A500.1U 2JMTO
XUMHUYECKOE 3arpsi3HEHUE

64 1 https://m. . ANGYEYOI
OKpyXaroel cpest 05.05.2027 | Hutps://m.edso0.SANGYEYQ
Ponp xumunu B perieHuun

65 1 https://m.edso0.ru/180Q203Y28
AKOJIOTUYECKUX MPOOIIeM 06.05.2027 L R
P I . 0600

66 C3CPBHBIM YPOK. TOODIIEHIE | 1 https://m.eds00.ru/DT1BAS5U4
CHUCTEMAaTHU3allUs 3HAHUH 12.05.2027
P 5 .

67 CICPBIRIT YPOK 0606?16}1“6 1 1 https://m.eds00.ru/P52TJZNXV
CHUCTEMATHU3ALINS 3HAHUNA 13.05.2027
P I .

68 C3CPBHBI YPOK 0606?16}1“6 " 1 https://m.eds00.ru/TMK36TJZG
CHUCTEMATHU3ALNS 3HAHUHA 19.05.2027

OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

[To Teme: «IlepBoHayanbHbIE XUMUYECKUE TTOHATHS»

11

pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX TOHSATHI: aToMm,
MOJIEKYJa, XUMHUYECKUH 3JEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OAHOpPOAHAs M HEOJHOPOAHAs), BaJIEHTHOCTb,
OTHOCHTEIbHAs aTOMHas W MOJIEKYyJIsipHash Macca, KOJIHMYeCTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOJS XHMHYECKOTO
JJIEMEHTa B COCIUHEHHH, MOJSPHBIH O0BEM, XUMHUYECKas peaxius,
KIaccupukanus — peakmuii:  peakuu  COSAMHCHHS,  pPEaKIuu
pa3ioXKeHMs, peakuu 3aMelIeHUs, peakuuu OoOMeHa, 5K30- U
SHIOTEPMUYECKUE PEaKIUU, TEIUIOBOM S(P¢EeKT peakuuu, pacTBop,

MaccoBasi J0Jis BellecTBa (MPOLEHTHAs KOHIIEHTPaIMsl) B paCTBOPE

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHSATUN U

NPUMCHATDH 3TH IMOHATHUSA ITPHU OMMUCAHUN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATb XUMHUUYCCKYIO CHUMBOJIMKY JId COCTABJICHUS d)OpMy.]'I

BCHICCTB U ypaBHeHI/Iﬁ XUMHYCCKUX peaKL{I/Iﬁ

1.4

PAaCKpPLIBATH CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCUICCTB,
IMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOI'O YUYCHHUA, 3aKOHaA

ABorajpo

1.5

OIIpCACIIATD BaJICHTHOCTH aTOMOB 3JICMCHTOB B 61/IHapHI>IX

COCOAMHCHUAX

1.6

KJIaCCUUIMPOBATh XUMHUYECKUE pPEaKUUM ([0 YUCIY U COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY 3P PeKTy)

1.7

BBIYUCISIT OTHOCHUTEJIBHYIO MOJIEKYJSIDHYIO U MOJIIPHYIO MaccChl

BEIICCTB




1.8

BBIYHUCIATE MACCOBYIO JOJIFO XUMHUYCCKOI'O 3JICMCHTA I10 (1)0pMYJ'Ie

COCTUHCHUS,

1.9

BBIUHCIISATh MAaCCOBYIO JTOJIIO BEIL[ECTBA B PaCTBOPE

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHbIE METOABI MTO3HAHUSI — HAOIIIOJICHHE,
W3MEpEeHHEe,  MOJCIMPOBAaHUE,  OKCIEPUMEHT  (pealmbHbIi U

MBICJICHHBIH )

[To Teme: «BaxHeiime NpeacTaBUTEIN HEOPraHUIECKUX BEIIECTB

2.1

paCKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX TTOH SITHHA: OKCH I,

KucCi1oTa, OCHOBaHHC, COJIb

2.2

OonpeACIATh MPUHAAJICIKHOCTL BCIIECTB K OHpeI[eJ'IéHHOMy KJ1accy

COEAMHEHUH 110 popMyiam

2.3

KJ1accu (I)I/II_II/IpOBaTB HCOPraHM4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXkAasl OMHCaHHE MpHUMepaMu

MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOINX XUMHUYECKUX PEAKLIMI

2.5

IIPpOrHo3upoBaTh CBOICTBA BEIICCTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IPOTCKAHHA XHUMHUYCCKUX

HpCBpaHICHI/Iﬁ B PA3JIMYHBIX YCIOBHAX

2.6

CIeIOBaTh TpaBHJIAM  TOJB30BAHHMS XUMHUYECKOM TMOCYIoH U
mabopaTopHBIM 000pYyIOBaHUEM, a TaK)Ke MpaBHIIaM OOpalIeHUs C
BEIIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIHMSIMH IO BBITIOJHCHHUIO
a00PaTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYCHHUIO U COOMPAHHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOIa W KHUCIOpPOJA), MPUTOTOBJICHHUIO
pacTBOPOB € ONPENENEHHOW MAacCOBOM JI0JE€d PACTBOPEHHOTO
BEIIECTBA, IIAHUPOBATH U IPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI 110
pacIO3HABAHHWIO PACTBOPOB IIEIOYEH M KHCIOT C IOMOIIBIO

WHIMKATOPOB (J1akmyc, (heHonTanent, METHIOPAaHXK U IpyTue)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peakuu

ITo Teme: «llepmomnueckuit 3akoH u Ilepmogudeckas cucrema
xumuueckux snementoB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xummueckast CBsI3b. OKHMCINTEIBHO-BOCCTAHOBUTEIILHEIC pPECaKum»

3.1

pacKpbIBaTh CMbBICI OCHOBHBIX XMMHMUYECKHMX IOHATHI: SApO aToma,
JJIEKTPOHHBIM CIOM aTomMa, aTOMHas OpOWUTalb, pPaJUyC aToMa,

XUMHUUYECKasA CBsA3b, ITOJApHAsA MW HCIOJAPHas KOBAJICHTHAA CBA3b,




QJICKTPOOTPHULATCIBHOCTb, HOHHAdA CBA3b, HWOH, KATUOH, 4aHHWOH,

CTCIICHb OKHUCICHHUA

3.2

KJ1accu (bHHI/IpOB aThb XUMHNYECCKUEC DJICMECHTHI

3.3

OMKCHIBATh M XapakTepu3oBaTh TabmuuHyro (opmy Ilepuommueckoit
CHUCTEMbl XHMHUYECKMX OJJIEMEHTOB: pa3InyaTh IOHATHS «TJIaBHAs
noarpynna (Arpymma)» u  «mobouyHas mnoarpynmna (brpymma)y,

«MaJjple» U «OOIbIIne» IIEPUOAbI

3.4

packpeiBaTh cMbicn Ilepmogmueckoro 3akona J[.M. MeHnneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE MEPUOINYECKOI 3aBUCUMOCTU CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT HX mojokeHus B Ilepuonnueckoit

CUCTEMCE

3.5

COOTHOCUTh  O0O3Ha4yeHus, KOTOpble HUMeEITCS B  Talnuue
«Ilepmognueckass ~ cucrtema  XUMH4YecKHX  anemeHToB [l
MenneneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XHUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjapa, oOuiee 4YHCIIo

AJIEKTPOHOB U PACHPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OpeaAcCIATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

OTIpEACNSITh BHUJ XWMHUYECKOW CBs3M (KOBAJCHTHAs W WOHHAs) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KIIACC

Kon
NPoBepPsieMoro
pe3yabrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUSA OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTO od1ero 06pa30BaHl/lﬂ

1

IIo Teme: «BeliecTBo 1 XUMHUUYECKas peaKmus»

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHAX IMOHSITHIA: PacTBOp,
AIIEKTPOJIUTHI, HEDJIEKTPOIHUTHI, DIEKTPOJUTHYECKAsT JIUCCOLUAIUS,
peaklid HOHHOrO OOMEHa, KaTallM3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTuMbIe u HEoOpaTHMbIC peaKinH,
OKHCITUTEIIbHOBOCCTAHOBUTEIILHBIC peakium, OKHCITUTEIb,
BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBIICHHWE, aAJUIOTPOIHS,
aM(pOTEepPHOCTh,  XMMHYECKas  CBSI3b  (KOBaJlCHTHAs,  HMOHHas,

MeTaJuIMuecKas), KpHCTAJJIMYecKass peuiérka, CIUIaBbl, CKOPOCTh




XUMHYECKOU pe€akuuun

1.2

WITIIOCTPUPOBATE B3aWUMOCBA3b OCHOBHBIX XHMMHUUYCCKHUX MMOHSATHH U

MMPUMCHSATD 3TH MOHATUSA IIPHU ONNMCAHHUU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPAaBHEHUS BJIEKTPOIUTUYECKOM TUCCOLUALMU KHUCIIOT,
1IeJIo4ed M COJIeH, IOJIHBIE W COKpall€HHBbIE YPaBHEHUS PpPEaKIUi

HOHHOTO 00MeHa

1.4

PaCKpbIBaTh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

moCpPpCaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

IIPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYECKON peakuu

Ilo Ttemam: «Hemeraiuibl U uUX coenuHeHUI» U «MeTauibl U UX

COCIHUHCHU

2.1

XapaKTepHU30BaTh (OMKUCHIBATh) OOLIME U CIIELU(PUUECKUE XUMUUECKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAas ONHUCAHUE
IIpUMEpaMH MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUIN COOTBETCTBYIOIINX

XHUMHYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJIATh YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIHNX CYIICCTBOBAHUC

TCHETUYCCKOM CBI3HU MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UpPOBaATh CBOICTBA BCHICCTB B 3aBUCMMOCTU OT UX CTPOCHUA,
BO3MOXHOCTU MPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIIOBHSIX

2.4

ClleIoBaTh NpaBUJaM  TOJb30BAaHHUS XHMHUYECKOM MOCynod U
mabopaTopHbIM 00OpYIOBaHUEM, a TaK)Ke MpaBUiIaM OOpalleHHUs C
BEIIECTBAMU B COOTBETCTBHMM C MHCTPYKIMSIMH IO BBIIOIHEHHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB IO IMOJYYEHUIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOrO ra3a)

2.5

NpOBOAUTL PCAKIMH, TMOATBCPKAAOMIUC KAYCCTB €HHBIA COCTaB
pa3JM4YHbIX BCLICCTB: PpacClO3HABATh OIIBITHBIM HYTGM XJjopuna-,
Opomua, wommn, kKapOonar, docdar, cuamkaTt, cyiabdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHHMsI, MOHBl H3YYCHHBIX METaJJIOB,

MIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

ITo Teme: «Xumus 1 OKpyKaromas cpena»

3.1

pacKpblBaTh CMBICII OCHOBHBIX XuUMHYeckux moHstui: [IJK

BE€IICCTBA; KOPPO3HA METAJLIOB

3.2

OpUMCHATb OCHOBHBLIC OIll€palllu MBICITUTEIIHFHOM ACATCIIBHOCTH —




aHaaM3 ¥ CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aIINIO,
BBISBJICHHE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUIA  H3Y4YCHHUS
CBOWCTB BCIIECTB W XHMHYCCKHUX PEAKIMH; €CTECCTBEHHOHAyYHBIC
METONbl TO3HAHUS — HaOIIOJeHUe, H3MEpEeHUe, MOJEIMPOBAHHUE,

SKCHEPUMEHT (peabHbIM 1 MBICIEHHBIH)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHIﬂe XUMHNYCCKHUEC ITOHATU S

11

[Ipenmer xumuu. Poiib XMMUM B KHU3HU 4YEIOBEKAa. XUMHUA B CHUCTEME HayK.
Tena m BeniectBa. @U3MYECKHE CBOMCTBA BEUIECTB. ArperaTHoe COCTOSHUE

BCIICCTB

1.2

Iloustue o METOAaX IMO3HAaHUA B XUMUH. Yucteie BCIICCTBA U CMECCH. Croco0b1

paszesieHus cMecen

1.3

ATOMBI M MOJIEKYJIBI. XUMHYECKHE HJIEMEHTbl. CHMBOJBI XUMHUYECKUX

aneMeHTOoB. [IpocTble u cioxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumuueckas (i)OpMYJ'Ia. BaneHTHOCTE aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IOCTOAHCTBA cocCTaBa BCIIICCTB. OTHOCHTEIbHAS aTOMHasAa macca.
OTtHOCHTENIbHAS MOJICKYJISIpHas Macca. MaccoBast 1011 XHMMHYISCKOr 0 DJIEMEHTA

B COCIMHCHHNH

1.5

KomnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMoOCBSI3b KOJMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérsl mo dopmynam

XUMHUYECKUX COCTUHEHUN

1.6

dusnyeckue U XMMHYECKHE SBICHMUSA. XMMHUYECKas peaKknuga " eé IMPHU3HAKHU.
3akoH COXpaHCHUA MACChl BCUICCTB. XUMHUYECKHuEe YpaBHCHUA. KJ'IaCCI/I(i)I/IKaHI/ISI

XUMHUYECKUX PeaKIHil (COeANHEHUs, Pa3I0KEHNUs, 3aMelIeHHs], OOMeHa)

1.7

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCY/0M, C MpaBUIaMu
pabotel B JabopaTtopun W npuéMamum oOpamieHuss ¢ JabopaTOPHBIM
0o0OpyZOBaHUEM, H3Y4YCHHE M ONHUcCaHue (U3MUECKHUX CBOWCTB 00pa3IoB
HEOPraHWYECKUX BEIIEeCTB, HaOmogeHue ¢u3nueckux (IMIaBJIE€HUE BOCKa,
TasHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KATIEHHE U KOHJICHCAIUs BOJbI) U
XUMHUYECKUX  (TOpEHUE  CBEYM, [POKAJMBAaHUE MEIHOH  IPOBOJIOKH,
B3aUMOJICHCTBME MeJla C KHUCIOTOW) SBJICHUM, HAONIOAEHHWE U OMNUCAHHE
NPU3HAKOB TPOTEKAHUS XHUMHUYECKHX peaknuil (pasliokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHUCIOTHI C XJOPHAOM Oapusi, paslioKeHUe
ruapokcuga meau(ll) mpu HarpeBaHuu, B3aMOJEHCTBUE KeJe€3a C PaCTBOPOM

comu menu(ll), m3yduenne crmocoOoB paszzaeseHust cMecei (C TOMOIIBI0 MarHuTa,




¢bunbTpoBaHME, BBHIAPUBAHUE, AUCTUIUIALMA, XpoMartorpadus), MpoBeIdeHUE
OYHMCTKH IMOBAPEHHOM COJIH, HAOIIOICHNE U OMMCaHNe Pe3yIbTaTOB MIPOBEICHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXpPAHEHUsI MacChl, CO3JaHUE Mojenen

MOJIeKY1 (IIIapOCTEPIKHEBBIX)

Baxueimme npeacraBuTea HEOPraHMYECKUX BELIECTB

2.1

Bo3nyx — cmech raszoB. CocrtaB Bo3ayxa. Kuciopom — 31€eMEHT UM MPOCTOE
BemecTBo. HaxoxkaeHne Kuciopoma B mpupojae, (Gu3nueckue U XUMUYECKUe
cBoiictBa (peakiuu ropenusi). Okcuasl. [lpumenenue kucinopona. CrocoObl
MONyYSHHS] KHCIIOpola B JIA0OpaTOPHH W TMPOMBIILIEHHOCTH. KpyroBopot

KHCJI0pOoZa B Ipupoaec. O30H — AJIJIOTPOITHAsA MOJII/I(l)I/IKaHI/IH KHUCJI0poaa

2.2

TemioBoi 3ppexT XMMUUECKON peaKkui, TEPMOXUMUUECKHE YPAaBHEHUS, IK30-
U DHI0TEpMUYECKHE peakuuu. TolIuBo: yrojib U MeTaH. 3arps3HeHHue BO31yXa,

yculieHHe MapHUKoBoro 3¢ dekra, pa3pylieHne 030HOBOTO CI0s

2.3

Bomopon — anemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bomopoaa B MPUPO/IE,
du3MYecKre W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOObI TOTyYCHHS.

Kucmaors! u comn

24

MounsipHblil 00bEM ra3zoB. Pacuérel 10 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoiicTBa Boabl. Boga kak  pactBoputenb.  PacTBOpBI.
HaceliienHble 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTh BEIIECTB B BOJIE.
MaccoBasi n10oasi BeHIeCTBA B PAacTBOpE. XHUMHUYECKHE CBOMCTBA BO/BI.
OcHoBanusi. Ponb pacTBOpoB B IpUpOAE U B KU3HHU yenoBeka. KpyroBoport
BOABI B TMpuUpoje. 3arps3HeHue NpUpoAHBIX BoA. OxpaHa U OUYHCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccuduranus neopranuueckux coeaunenuit. Oxcuabl. Kiaccudukanms
OKCHJOB: cojeoOpa3ytomue (OCHOBHBIE, KHUCJIOTHbIE, aM{(pOTepHbIE) U
HecosieoOpaszyromme. Homenknatypa okcumoB. Du3znyeckue M XUMHYECKUE

CBOICTBa OKCHUOB. HonyquHe OKCHI0B

2.7

OcHoBanus. Kiaccupukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHuil. DU3nUecKue U XMMHUYECKUE CBOMCTBA

ocHoBaHuil. [Tonydenue ocHoBaHUM

2.8

Kucnotel. Knaccudukauuss xucinor. Homenknarypa kuciaor. ®dusmyeckue u
XUMHUYECKHE CBOMCTBAa KUCJIOT. Psn aktuBHocTH MeTasioB H.H. bekerosa.

[Tonyyenue KUcIoT

2.9

Comu. Homenknatypa coneil. dusnyeckne U XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coneit




2.10

I'enernueckas CBS3b MCKAY KilaCCaMH HCOPraHUYCCKUX COEIUHEHUMN

2.11

XVUMHUYECKMM  DKCIIEPUMEHT: Ka4eCTBEHHOE OIPENCICHHE  COAEpKaHUsA
KHUCIOpOoZa B BO3JyXe, IOJydyeHHe, coOupaHHUe, paclio3HaBaHUE U H3y4YEHUE
CBOICTB KHCJIOpO/a, HaOIIOI€HUE B3aUMOJEHCTBHUS BEUIECTB C KUCIOPOAOM U
YCIJIOBUSI BO3HUKHOBEHMSI U IIPEKpALEHHs TOpeHus (1MoXkapa), 03HaKOMJIEHUE C
oOpa3naMd OKCHUJOB M ONUCAaHUE UX CBOMCTB, IOJy4YeHUE, COOMpaHueE,
pacrio3HaBaHME U HU3Yy4YEHUE CBOICTB BOJOpojaa (TOpeHue), B3auMOJeHCTBHE
Bozopona ¢ okcuaoM meau(ll) (Bo3MOXHO MCIOIB30BaHUE BUIEOMATEPUATIOB),
HaOmoieHe OO0pa3loB BEHIECTB KOJWYECTBOM 1 MoOJb, HCCIEI0BaHUE
O0COOEHHOCTEH pacTBOPEHMs] BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM J0JIE€H pacTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBHE BOABI C METAUIAMU (HATpPHEM U KaJIbLIMEM)
(BO3MOXHO HCIIOJIb30BaHME BHJEOMATEPUAJIOB), OIpEEIEHUEe pPaCTBOPOB
KACJIOT W LIeJo4ed ¢ MOMOIBI0 HHAMKATOPOB, HCCIEAOBAaHUE 00pa3loB
HEOPraHMYeCKUX BEIIECTB Ppa3IMYHBIX KJIACCOB, HAOIIOJICHHE HW3MEHEHMS
OKpacKd HHAMKAaTOPOB B pPAacTBOpax KUCIOT U LIEJNOYed, U3ydyeHue
B3aumozelictBus okcuna menu(ll) ¢ pactBopom cepHON KHCIOTBI, KHCIOT C
MeTaJIJIaMH, peakuil HelTpaau3alum, MoilydeHne HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO MeTajula JpyruM U3 pPacTBOpa COJM, pEIIEHUE
OKCIEPUMEHTAIBHBIX 3aJa4 N0 TeMe «BaxHellme Kiacchl HEOPraHMYECKHX

COCIMHEHUI

[Tepuoanueckuii 3axkoH U [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XuUMHU4YECKas CBA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIILHBIC PCAKIINN

3.1

[lepBble MOMBITKH KIaCCH(PUKALMK XUMHUYECKHX »dJeMeHTOB. I[loHsiTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M HICJIOYHO3EMEIbHBIE METaJLIbI,
raJIoreHbl, WHEPTHBbIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUJbI U TUAPOKCHUBI

3.2

Ilepuonnuecknii 3akoH. Ilepuoauyeckas cucrema XuMU4eCKux 31eMeHToB J[.1.
Menneneesa. KopoTkonepuoanas u JUTMHHOIIEpU O/IHAS dbopmbl
[Tepuonnyeckoit cucrembl xumuueckux 3yemeHntoB J[.M. Menjaeneena.
ITepuonst u Tpynnbel. PU3WUECKUN CMBICT TOPSJKOBOIO HOMEpa, HOMEPOB

IIEPUOJA U TPYIIIBI AJIEMEHTA

3.3

Crpoenne atromoB. CoctaB atroMHbIX saep. M3otomnbl. Dnektponbl. CTpoeHue

DIIEKTPOHHBIX 000J0YeK aToMoB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB




[Tepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XHMHUYECKOTO

3JIEMEHTA 110 ero noJioxkenuto B [lepuognueckoit cucreme JI.1. Menpaeneera

3.4

3aKOHOMEpPHOCTH M3MEHEHMSl paJuyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMEeTa/NIMYEeCKUX CBOWCTB IO TpynnaM U Iepuoiam.
3navenue I[lepuonnueckoro 3akona u Ilepuonnueckoil cUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIA Pa3BUTHSA Hayku W npakTtuku. J[.MI. MenneneeB — y4€HbIA U

rPpaKIaHUH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (moisipHass W HEMOJSIPHAsl)  CBSI3b.

3JICKTpOOTpI/II_IaT€JIBHOCTL XUMHYECKUX 3JIEMEHTOB. MloHHAasI CBSA3b

3.6

Crenenp okuciaeHus. OKUCINTEILHOBOCCTAHOBUTEILHEIC peaKknuu. Hpoueccm

OKMCJIEHUS U BOocCcTaHOBJIEHU. OKMCIMTEIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKUH HKCIEPUMEHT: H3yuyeHHe o00pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE TMAPOKCHJA LIMHKA C pPacTBOPAMM KHCIOT H
LIEeJIOYEH, MPOBEACHUE OINBITOB, MUIIOCTPUPYIOIIUX IPUMEPBl OKHCIHTEIBHO-

BOCCTaAHOBUTCIIBHBIX peaKuHﬁ (ropeHHe, pe€aKuuun pa3jioKCHHU, Coe,Z[I/IHeHI/IH)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 xumunueckas peaxkuus. [loBTopenne

11

ITepnonnueckuit 3akoH. llepronnueckas cucrema Xumudeckux 3neMmenTon J[.M.
MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB
XUMHWYECKUX 3JJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, KW, KalblUs H WX
COCIMHEHU B COOTBETCTBHM C MOJIOKEHHUEM 3JeMeHTOB B llepuogmueckoi

CUCTEMC U CTPOCHUECM HUX AaTOMOB

1.2

CrpoeHue BeliecTBa: BHJIbI XUMHUYECKOW CBSI3U. THIIBI KPUCTAIIMUYECKUX
peméTOoK, 3aBUCMMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU
U BHJIa XUMHUYECKOH cBsi3u. Kiaccudukanus 1 HOMEHKIIATypa HEOPraHU4EeCKUX
BEILEeCTB (MEXAYHapoaHas U TpUBUAIbHAs). XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCSI K  Pa3JM4HbIM  KjJaccaM HEOPraHMYeCKMX COEAMHEHMH,

TCHCTHUYCCKAasA CBA3b HCOPIraHMYCCKUX BCIICCTB

1.3

Knaccudukanus XMMHYECKUX PEAKIUH M0 Pa3IMYHBIM MPU3HAKAM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3(deKTy, Mo

W3MEHEHUIO CTEIEHEeM OKHCICHUS XUMHYECKHX 9JIEMCHTOB, II0 O6paTI/IMOCTI/I,




10 Y4aCTHUIO KaTaJII/I3aTOpa). 9K30- u OHAOTCPMHUYCCKUC peaKIuu,

TEPMOXUMUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XMMHYECKON pEeaKL U

14

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOT'€HHBIX U F€TepPOreHHBIX peaknusax. [IoHATHe 0 XUMHUYECKOM PaBHOBECHUH.
@axkToppl, BIUAIOIME HA CKOPOCTh XMMHYECKONW peakUuu U IOJIOXKEHHE

XUMHUYCCKOI'O paBHOBECCHA

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKMCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocTaBieHHE  ypaBHEHUH
OKHUCJIMUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUA C MCIOJIB30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

TCOpI/ISI BHGKTpOHHTHHCCKOﬁ Jucconuanuu. S.HGKTpOJII/ITbI U HCEIJICKTPOJIUTHL.
Katuonsl, annonsl. MexaHu3M IHCCOUMALMU BEIIECTB C Pa3JIMYHBIMU BUJIAMH
xuMudeckoil cBszu. Crenenb aucconnanuu. CuibHble U c1a0ble 3JIEKTPOIUTHI.
Peakiiuu nOHHOro oOMeHa. YCIIOBHUS NPOTEKAHUS peakluil MOHHOro oOMeHa,
IOJHbIE M COKpallEHHblE WOHHBIE ypaBHeHUs peakuuil. CBolicTBa KuCIOT,
OCHOBaHMH U colell B CBETE€ MPEACTABICHUNH 00 DIIEKTPOJIUTHUECKON

nuccouuanuu. KauecTBeHHbIe peakuuu Ha HOHBL. [[oHsTHE 0 TUapONIH3€e conen

1.7

XUMHUYECKUA HKCIIEPUMEHT: O3HAKOMIICHHE C MOEISIMHU KPUCTAJUTMYECKHUX
pEmIETOK HEOPraHWYECKUX BEIIECTB — METAJIJIOB M HeMeTawioB (rpaduta u
ajMasa), CIOKHBIX BEMISCTB (XJIOPHAA HATpHsi); MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XUMHYECKOW peaKkIuu OT BO3IACHCTBHUS pPa3IUYHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  AJIGKTPOIPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLIMAIIMU  KHCIOT, IIejaoded u  coyied (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPUAJIOB); TIPOBEICHHUE OIBITOB, WUTIOCTPUPYIONIMX TPU3HAKH
IPOTEKaHUS peakIuii MOHHOro oOMeHa (00pa3oBaHME OcajKa, BhIIENICHHE ra3a,
0o0pa3oBaHME BOAbBI); OIBITOB, HJUIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN (FOpEHUE, PEaKIUu Pa3lIoKEHHUs,, COCIUHEHHS);
pacno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MOMOIIbIO0 KAYECTBEHHBIX PEaKIIUA

Ha MOHBI; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramnsr u ux COCAUHCHUA

2.1

OOmiast xapakTepucThka ranoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIe cTerneHn okucieHus. CTpoeHne U GU3NIECKUE CBOMCTBA MPOCTHIX

BEIIECTB rajoreHoB. XWMHYECKHE CBOWCTBA Ha TMpUMEpe XJopa
(B3ammoJieiicTBME C MeTa/ulaMd, HEeMeTallJlaMH, IIeJo4amMu). XJIOPOBOIOPOI.

ConsHas KHuCI0Ta, XMMUYECKHE CBOMCTBA, MOJIydeHHE, IpUMEHeHue. [lelicTBue




XJIopa U XJIOpOBOJOpOAa HA OpraHM3M 4YCJIOBCKA. Baxnetinme XJIopuabl U UX

HaXO0XJICHUE B IPUPOJIC

2.2

O6mas xapaktepuctuka 3i1eMeHToB VIA-rpynmbel. Oco0eHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble cTerneHn okucieHus. CTpoeHue u (pU3NUYecKue CBOICTBA
IPOCTBIX BEIIECTB — KUCIOpPOJAa M Cepbl. AJIJIOTPONHBIE MOIU(UKAIUU
KHACIOpOAa U cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢usnyeckre M XuUMHUeckHe cBoicTBa. OKCHABI cepbl KakK MpelCcTaBUTEIH
KUCIOTHBIX OkcuIoB. CepHas KHCIOTa, (U3NYECKHe U XUMUYECKHE CBOMCTBA
(obmme kak MmpencTtaBUTENs Kjiacca KUCIOT M crneunduyeckue). XuMudeckue
peaklMy, JIekKalle B OCHOBE IPOMBIIIIEHHOIO Croco0a MOJydeHHUs] CEpHON
kucnotel. [Ipumenenue. Conu cepHOM KUCIOTHL, KaueCTBEHHAs peakuus Ha
cyabgaT-uoH. HaxoxaeHue cepbl U €€ COeqUHEHUI B Npupoae. XUMHUECKOE
3arpsi3HEHHE OKpYJKalolled cpelbl COeIMHEHHMSIMU cepbl (KUCIOTHBIE IOXKIH,

3arpsisHEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 PEIOTBPALLICHUS

2.3

OO6mas xapakrepucTuka 3N1eMeHTOB VA-rpynnbl. OcoO0EHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKHUCIIEHUs. A30T, pacCIpoCTpaHEHUE B IPUPOJIE,
¢busnyeckue U XuMHYeCcKue cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMUaK,
ero ¢u3n4YecKkue W XUMHYECKHE CBOWCTBA, MOyueHue u npumeHenue. Conm
aMMOHUS, HX (U3MYECKHEe W XUMHYECKHE CBOMCTBA, TMPHUMEHEHUE.
KauecTBeHHast peakuysi Ha MOHbI aMMOHUA. A30THasl KUCIIOTa, €€ MOJIy4YeHHE,
dbusznueckre M XUMUYECKHE CBOicTBa (00IIME KakK MpEeACTaBUTENS Kiacca
KUCIOT U creurduueckue). VMcnonbzoBaHue HUTPATOB M COJIeH aMMOHHUS B
KayecTBe MUHEPAIBHBIX yNOOpeHHil. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH
Cpelbl COeIMHEHUsIMU a30Ta (KUCJIOTHBIE JOXK/H, 3arps3HEHUE BO3/1yXa, MOYBbI

Y BOJIOEMOB)

2.4

®docdop, amnorponHsie Moaupukanuuu (ocdopa, puznUecKue U XUMUUYECKHE
croiictBa. Oxcua docdopa(V) u dochopHas kuciora, (U3HYECKHUE U
XMMHYECKHE CBOICTBa, momydeHue. lcmomnb3oBanue (ochaToB B KadyecTBe

MUHEpaJIbHBIX YA0OpEeHUN

2.5

O6mrast xapakrepuctuka 3jeMeHToB |VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTCNCHH OKHCICHHS. YTJIEPOA, aJJIOTPOIHBIC
MOAM(UKALNK, PACIPOCTPAHCHHWE B MPUPOAC, (PU3MUECKHE W XUMHYCCKHE
cBoiictBa. Ancopbums. Kpyrosopor yriepona B mpupoae. OKcuasl yriepoja,
uX (u3uueckne M XMMHUYCCKHE CBOWCTBA, JICWCTBHE Ha JKUBBIC OPTraHHU3MBI,

IMOJTY4YCHUEC U TIPUMCHCHHUC. DKOIOTHYECKHE HpO6J’IeMLI, CBsA3aHHBIC C OKCHJOM




yriepoaa(lV); rumore3a riio0anbHOrO MOTENJICHUS KIMMAaTa; [MapHUKOBBIN
addext. YrompHas KHCIOTa W €€ Ccolnu, UX (UINYECKHE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHHUE W HpUMeHeHHe. KauecTBeHHas peakivs Ha KapOOHAT-
WOoHBI. M cronb30Banne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH H

CEJIbCKOM XO3S1CTBE

2.6

IlepBoHayanpHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHMSAX
yriepoaa (MeTaH, 3TaH, 3THJIEH, ALETUJICH, 3TaHOJ, TIJHMIEPUH, YKCYyCHas
kucnota). Mx coctaB um xumumdeckoe crpoeHue. Ilonatue o Ouonormyecku
BaKHBIX BEIIECTBAX: JXUpaX, Oeikax, yrieBojax — M HUX pPOIU B JKU3HH
yenoBeka. MaTepuaabHOE €JUHCTBO OpPraHMYeCKMX W HEOPraHWYeCKHX

COEIMHEHUN

2.7

Kpemunii, ero ¢usnueckue ¥ XUMHYECKHE CBOWCTBA, TOJy4YeHHE U
npumenenne. CoeanHeHus: KpeMHus B mpupone. OOmme mnpeacraBieHust 00
okcune kpeMHusa(1V) u kpemuueBoit kucnore. CUaMKaThl, UX UCHOJIb30BAaHUE B
OBITY, MEAHIIMHE, TPOMBIILICHHOCTH. BakHeHIIne CTPOUTEIbHBIC MaTePHAIbL:
KepaMuKa, CTEKJIO, I[EMEHT, OCTOH, Xejae300eToH. I[IpobieMbl Oe301acHOro

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCGI[HGBHOI\/JI KHN3HU

2.8

XUMHYECKUIH HSKCHEPUMEHT: HM3yuye€HHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IIPOBEIECHUE KAYECTBEHHBIX PEAKLMN Ha XJIOPHU -
WOHBI W HAOIIOJeHHEe TMPU3HAKOB HX MPOTEKAHUS; OMBITHI, OTpaKaloIIne
(usnyecKue U XMMHUYECKHE CBOWCTBA TAIOTEHOB U X COCTUHEHHI (BO3MOKHO
UCMOJIb30BAaHUE BHJIEOMATEPHAIOB); O3HAKOMJIEHHE C O0pas3lamMu XJIOpHUIOB
(ramoreHuI0B); O3HAKOMJIEHHME C oOOpasmamMu cepbl W €€ COCTUHEHUSIMHU
(BO3MOKHO ~ HCIIOJIB30BAHME BHJAEOMAaTepUaloB); HaOmIoJeHHWe IMpolecca
o0yrauBaHuUs caxapa I0J ACHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YEeHUE XUMHUYECKMX CBOMCTB pa30aBiIEHHON CEpHOM KHUCIIOTHI, MPOBEACHUE
KayeCTBEHHOM peakuuu Ha CyiabhaT-MOH W HaOMoJeHue TMpu3Haka eé
MPOTEKaHUs; 03HAKOMJICHHE ¢ (U3NIECKUMHU CBOMCTBAMU a30Ta, ocdopa u ux
COeAMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BHUAEOMATEpUaoB), o0Opa3aMu
a30THBIX ¥ (POCPOPHBIX YAOOPEHUH; MOlydeHrne, COONpaHue, pacio3HaBaHue 1
U3y4CHHE CBOMCTB aMMHaKa; IIPOBEICHHME KAaYECTBEHHBIX pEaKIMil Ha HOH
aMMoHHUA UM QochaT-uOH U HM3yYEHHE [PU3HAKOB HUX MPOTEKAHUS,
B3aUMO/JICH CTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEAbIO (BO3MOXKHO
HCIO0JIb30BaHUE BHJIEOMATEpPUAJIOB); HM3YYEHHE MOJAENIEeH KPUCTALNTUYECKUX
pemérok anMasa, rpaduta, QyepeHa; O3HAKOMJIEHHE C MPOIECCOM

a7copOIIMU PAacTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM YITIEM U yCTPOWCTBOM




NpOTHBOra3a; MOJy4eHHe, coOMpaHue, paclo3HABaHWE U HM3yuYE€HHE CBOKCTB
YIJIEKUCIIOT0 Ta3a; MPOBEIEHHE KAadyeCTBEHHBIX peakuil Ha KapOoHAaT- |
CHUIIMKAT-UOHBl M HW3Yy4YEHHE MPHU3HAKOB HMX MPOTEKAHUS;, O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHOW MPOMBIIUIEHHOCTH; PElIeHUE SKCIIEPUMEHTAIbHBIX

3aaa4 110 TEME «BaxHelne HeMeTauIbl 1 HX COCIIUHCHU

MeTamnisl U ux COCAMHCHUA

3.1

OO0m1as XxapakTepuCcTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH MX
nonoxkenuss B I[lepuoandecko cucTeMe XUMUYECKHX 3yeMeHToB .M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTasuloB. MeTtajuimdeckas CBsI3b U
METaJUINYeCcKasi KpPUCTAJUIMYECKass pemETKa. OJIEKTPOXUMUYECKUN  psf

HaHpH)KeHI/Iﬁ MCTAJIJIOB

3.2

dusnyeckre U XMMHUYECKHE CBOMCTBAa MeTauioB. OOmme crnocoObl MOIydeHHs
MeTtasuioB. [IoHATHE 0 KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
xoppo3un. Crassl (CTajb, Yyr'yH, JOPATIOMUHUAN, OPOH3a) U UX IPUMEHEHHUE B

6I>ITy W IIPOMBIIIIJICHHOCTH

3.3

[llenounsie MeTasuibl: MoOJIoKeHUE B lleprojuueckoil cucTeMe XUMHUYECKUX
snemeHToB JI.M. MeHjeneeBa; CTpOCHUE UX AaTOMOB; HAaXOXJIEHUE B MPUPOJIE.
dusuyeckre U XMMHUYECKUEe CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCuIbl U
TUJPOKCUIbI HaTpus W Kamuda. [IpuMeHeHue WIEeJOYHBIX METa/lIOB U UX

COEIMHEHUN

3.4

Illenouno3emMenbHBIE  METAUIBI MarHui W KaJbIMA: TIOJOXKEHHE B
Ilepuoanueckon cucreMe XuMu4eckux 3ieMenToB [[.M. Menaeneesa; crpoenue
X aTOMOB; HaxoxJeHue B npupoje. Puznyueckue U XUMUYECKHE CBOWCTBA
Marius M Kauplus. BakHelnne coeauHEHHs Kajablus (OKCHI, THAPOKCHUI,

coiu). XKEcTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AntomuHuii: nonoxxenue B Ilepumomguueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; CTpoeHHE aToMa; HAaXOXACHHE B mpupoje. dusndeckue u
XUMHUYECKHUE CBOMCTBA aMOMHHUSI. AM(POTEpHBIE CBOMCTBA OKCHUJIA U THAPOKCHIA

AJIIOMUHUA

3.6

Keneso: nonoxenue B [lepuoanyueckoil cucreMe xuMudeckux sinemeHTon .M.
MeHzeneeBa; CTpOCHHWE aTOMa; HAXOXJeHHWE B mpupone. Puzmueckue u
XMUMHYECKue cBoicTBa jxene3a. Oxcuabl, rugpokcuasl u comu xenesa(ll) u

xenesa(lll), ux cocras, cBoicTBa U OJIydeHHE

3.7

XuMudecKkui OKCIIEPUMCEHT. O3HAKOMIICHUE C 06pa3uaMH MCTAJIJIOB M CI1JIaBOB,

uX (U3NYECKUMHU CBOICTBAMHU; M3y4EHHE pe3yJIbTaTOB KOPPO3UU METaJUIOB




(BO3MOXKHO K CITOJIb30BaHUE BHJICOMATEPHAIIOB), ocoOeHHoCTEH
B3aUMOJICHCTBUSI  OKCHJIa KaJblIMsl M HAaTpusi C BOJOHM  (BO3MOKHO
WCII0JIb30BaHUE BUJICOMATEPHUANIOB); HMCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOpeHUs JKelne3a B KuciIopoae (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI
(MarHusi, Kanublus, amoMuHus, nuHka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0JICHUE W ONMMCAaHUe MPOIECCOB OKpAaIllMBaHUS TUIAMEHW MOHAMU HATpPHS,
Kamuss W Kadblusd  (BO3MOXKHO  HCIIOJb30BAHHE  BHUJACOMATEpPHUAJIOB);
uccieoBanne aM(OTEPHBIX CBOWCTB THUAPOKCHAA aTIOMUHUS U THIPOKCHIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAJIbHBIX 3a71a4u Mo TeMe «BaxHel e MeTaibl 1

HnX COCOUHCHUA

XuMHs 1 OKpy’Karouas cpena

4.1

Hosble MaTepuansl 1 TexHosoruu. BenjectBa u Marepualibl B MOBCEAHEBHOMN
JKW3HU 4YenoBeKa. XUMHS U 310pOBbE. be3onacHoe HCIONIb30BAHUE BELIECTB U
XUMHUYECKUX peakiuii B ObiTy. [lepBas momomp mMpyu XMMHYECKHX OXKOTrax U

OTPAaBJICHUAX

4.2

OcHoBBI DKOJIOTMYECKOM  T'PaMOTHOCTH. XuUMHYECKOe  3arpsA3HEHue
okpysxatomeit cpeas! I[IJIK. Poiap Xxumun B perieHun 3K0JI0rH4eckuX IpooieM.
[IpupoaHble MCTOYHHMKM YTIIEBONOPOJIOB (Yrojb, HPUPOAHBIA Ta3, He(Th),

POAYKTHI UX MepepabOoTKH, UX POIb B OBITY M MPOMBIIIIIEHHOCTH

4.3

XUMHUYECKH dKCIIEPUMEHT: U3ydyeHUe 00Pas3IoB MaTEepPHANOB (CTEKIIO, CIUIaBBI

METAJIJIOB, IOJUMEPHBIE MATEPUAJIBI)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pazoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TO3HABaEMOCTH SIBJCHHMHA MPHPOJbI, MOHMMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOH HayKH KakK 00JIaCTH COBPEMEHHOrO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeW KyJbTypbl MU NPaKTUYECKOU
NEeSITEIbHOCTH 4YEJIOBEKa B YCIOBUSAX COBPEMEHHOro OOIIECTBa;

IMOHMMAaHHE MECTAa XUMUHU CPCAU NPYTUX €CTCCTBCHHLIX HAYK

1.2

0 HAay4YHBIX MCTOAAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKUX MCTOAAX HMCCICAOBAaHUA BCHICCTB U  HU3YUCHUSA
XUMHYCCKHUX peaKuHﬁ; YMCHHUC HCIIOJIB30BATh MOJCIIN JJIA

OOBSICHEHHS CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

0 cepax nmpodeccuoHaIbHON NEATeTLHOCTH, CBSI3AHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JOCTHIKEHUSIX
XUMHAYECKOW HAyKH, YTO IO3BOJUT OOYYAIOMIMMCS pPacCMaTpHUBATh
XUMUIO Kak cdepy cBoeit Oynyieit mpodeccuoHalIbHON NesTENbHOCTH
U ClleJaTh OCO3HAHHBIA BBHIOOP XMUMHH Kak MPOQHILHOrO MpeaMeTa

IpU IEpexo/ie Ha YPOBEHb CpeHEro oouiero oopa3oBanus

Bianenue cucremMoll XUMHUYECKHX 3HAHMM M yMEHHE IPUMEHSTh

CUCTEMY XUMHYCCKUX 3HaHHﬁ, KOTOpas BKIOYACT:

2.1

BOKHEHUIINE XWMHYECKHE TIIOHATHS: XUMHUYECKUM OJJIEMEHT, aToM,
MOJIEKYJI1a, BEIIECTBO, MPOCTOE U CIOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJTHOPOJIHAsI CMECh, OTHOCHTEIILHBIC aTOMHAash M MOJIEKYJIIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMUYECKas
peaKIus, peaKkuuu COCAMHEHHS, PEAKIUU Ppa3JIOKEHUs, pEaKIuu
3aMeUIeHUs, peakuu oOMeHa, TerIoBOH 3(QeKT peaxiuu, 3K30- U
HAOTEPMUYECKUE PEAKIIMH, PACTBOpP, MAaccoBas OJII XHMHUUYECKOTO
AJIEMEHTa B COCIMHEHWH, MAacCOBas JI0JIsl U MPOLIEHTHAS KOHIICHTPAIIHs

BCIICCTBA B paCTBOPEC, AAPO aTOMA, BHGKTpOHHBIﬁ cIoi aToMa, aTOMHasd




opOuTanb, paguyc aTroMa, BaJEHTHOCTb, CTENEHb OKUCIICHMS,
XUMHUYECKast CBA3b, HIIEKTPOOTPULIATEILHOCTD, MOJIIPHAS U HENOJIAPHAs
KOBaJICHTHast ~ CBsA3b, MOHHAs  CBA3b, METAJUIMYECKas  CBS3b,
KpUCTaJULIMuecKasi peweérka (aToMHasi, MOHHAs, MeTaJuIn4yecKas,
MOJIEKYJIsIpHAs), MUOH, KaTUOH, aHMOH, AJIEKTPOJUT M HEIJIEKTPOJIHUT,
ANIEKTPOIUTHYECKAs  AMCCOLMALASA, PpEaKUUd HMOHHOrOo OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMHM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKUCJIEHHE W  BOCCTAaHOBJEHUE, D3JIEKTPOIU3,
XMMHMUYECKOE pPAaBHOBECHE, OOpaTHMble M HEOOpAaTUMBIE pEAKIMH,
CKOpPOCTh XHMMHYECKOM peakuuu, katamuzaTtop, [IJAK, kopposus

MCTAJJIOB, CIIJIaBBI

2.2

OCHOBOIMOJIAralOlIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUs Macchl,
nepuonnueckuii 3akoH .M. MengeneeBa, 3aKOH IMOCTOSTHCTBA

coCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH XUMUHU: aTOMHO-MOJICKYJISIDHAsT ~ TEOpUs,  TEOpHs

3JIEKTPOJIMTUUECKON T CCOLMAIIMT

Biianenne ocHOBaMU XMMHYECKOW IPAMOTHOCTH, BKJIFOYAOIIEH:

3.1

YMEHHE TIPABWIILHO HCIIOJIb30BATh N3YUCHHBIC BEIICCTBA U MaTCPUAITBI
(B TOM 4YHCIIEe MHUHEpaJIbHBIC YIOOpPCHHs, METaUIbl W CILUIABHI,
MPOAYKTHl TEPEepadOTKU MPUPOJHBIX HCTOYHHKOB YTJIEBOJOPOIOB
(yrosi, mpupogHoOro rasza, He)TH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
MPOM3BOACTBE W NMOHMMAHHE 3HAYCHHS JKUPOB, OCIIKOB, YIJICBOIOB
JUTS OpraHru3Ma YelIOBeKa; YMEHUE TPOrHO3HPOBATh BIIMSIHHE BEIIECTB

H XUMHUYCCKUX IIPOICCCOB HA OPraHMU3M 4YCJIOBCKA W OKPYKAIOIIYIO

IPUPOTHYIO Cpeny

3.2

YMCHUEC HUHTCIPUPOBATH XUMHWYCCKUC 3HAHUA CO 3HAHUAMU JAPYTHUX

y4eOHBIX MPEAMETOB

3.3

HaJIM4yue OnblTa paboThl C Pa3IMYHBIMU MCTOYHUKAMU HH(pOpMAIUU
no XuMuM (Hay4yHass ¥ Hay4dyHO-TIONYJIIpHAsl JIUTEpaTypa, CJIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLCHUBATh I/IH(i)OpMaIII/IIO 0 Bf€HOICCTBAX, HX
MMPEBpaAICHUAX u MPAKTUYCCKOM MMPUMEHCHHU U u YMCHUEC

HCIIOJIH30BaTh €& JJIA PpCHICHUS yqe6HO-H03HaBaTeHLHBIX 3aJga4

BHaHeHI/Ie OCHOBaMH ITOHSTHHHOI'O afnmnapata ¥ CHUMBOJIMYECKOI'O

SA3bIKa XUMHUHU JI1 COCTAaBJICHUA (bOpMy.]'I HCOPraHNMYCCKUX BECHICCTB,




ypaBHeHI/Iﬁ XUMHYCCKHUX peaKL{Hﬁ; OCHOBaMH XUMHUYECKOMH

HoMmeHKIaTyphl (IUPAC 1 TpuBHaIBHOMN )

YMmeHue oOBSACHATH CBSA3b MOJIOKEHUS 3jeMmeHTa B llepuoanueckoit

CUCTEMEC C YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA aATOMOB

5) XUMHAYECKUX DJEMEHTOB (COocTaB W 3apsa sjapa, oOIliee dHcio
AJIEKTPOHOB), paCIpEACIEHUEeM JJIEKTPOHOB [0 HHEPreTHYeCKUM
YPOBHSIM aTOMOB TI€PBBIX TPEX MEPUOJIOB, KAJIMS U KAJIBIIHS
[IpeacraBnenne O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paauyc aToma, 3JIEKTPOOTPHUIATEILHOCTH),
6 MPOCTBIX ¥ CJOXKHBIX BEIIECTB OT TIOJIOKCHHSI DJIEMEHTOB B
[lepuonuyeckoi cucreme (B MalblX [EpHOJAX U  IJIABHBIX
MOATPYIINax) U 3JIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue kiiaccu PUIMpoBaTh:
7.1 XUMHUYECKHUE FJIEMEHTBI
7.2 HEOpPraHW4YeCcKUe BEIEeCTBA
7.3 XUMHYECKUE PEAKITUU
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh M CTEIICHb OKUCJICHHUS XMMHUYECKHX DJIEMEHTOB, 3apsij
' HOHa
8.9 BUJ XUMHUYECKOM CBSI3M M TUI KPHUCTAJUIMYECKOW CTPYKTYpHI B
' COCITMH CHUSIX
8.3 XapaKTep cpebl B BOJHBIX PACTBOPAX BELIECTB (KHUCIIOT, OCHOBAHUM )
8.4 OKHUCJIMTENb U BOCCTAHOBUTEIb
9 YMmeHnue xapakTepu3oBaTh GU3NUECKUE U XMMHYECKHE CBOICTBA:
MPOCTBIX BEHIECTB (KHUCJIOPOI, O30H, BOAOpPOA, Trpadur, anmas,
9.1 KpeMHHuH, a30T, dochop, cepa, XJOp, HATPUH, KaaWii, MarHuu,
KaJIbIIMH, QJIFOMUHUH, JKeJ1€30)
CIIOKHBIX BEIIECTB, B TOM YHCIE€ HMX BOJHBIX PacTBOpPOB (BOJA,
aMMHUaK, XJOPOBOAOPOA, CEPOBOAOPOA, OKCHABI U THIPOKCHIIBI
9.9 metasioB I-IIA rpynn, amomunus, meau (Il), nunka, xenesa (Il u
' I11), oxcunpr yriepona (1l u 1V), kpemuus (1V), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30THCTasl, a30THas,
dbocdopHas, yrojapHas, KpeMHUEBAsI KUCIIOTAa U UX COJIH)
9.3 MpPOrHO3MPOBATh W XapaKTEepU30BaTh CBOKMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa UM CTPOCHHUA, NMPUMCHCHHUC BCILICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHHA XUMHUUYCCKUX

MIPEBPALLEHUN B Pa3JIMYHBIX YCIOBUAX

YMeHHe coCTaBIISITh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUS pPEaKLUi, B

10
TOM 4YHCIIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAH OBUTENBHBIX pPEaKIUiA
103 WUTIOCTPUPYIOIIMX XHMHUYECKHE CBOMCTBA H3YYEHHBIX KJACCOB
' (rpymi) HeopraHMYECKUX BEIECTB
104 MOATBEPKAAIOMINX T€HETUYECKYIO B3aUMOCBSA3b MEXIY HUMH
11 YMeHue BEIYUCIATH (MPOBOAUTH PACUETHI):
11 OTHOCUTEJIBHYIO MOJIEKYJSIPHYI0O U MOJSIPHYIO MacChl BEIIECTB,
' MacCCOBYIO J0JII0 XUMHUYECKOI0 AJIEMEHTAa B COEIUHEHUN
11.2 MacCOBYIO JOJIIO BEILECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00bEM ra3oB
114 [0 YpPaBHEHUSM XUMUYECKUX PpEAKIUH M HAXOAUTh KOJUYECTBO
' BEIIECTBA, 00BEM U MACCy PeareHTOB MJIH MPOAYKTOB PeaKIuu
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TMO3HaHUs  (HaOIroAeHue,
11 U3MepeHHne, HIKCIIEPUMEHT, MO/ICIMPOBAHNE) TPU U3YUYEHUHU BEILIECTB U
' XAMHYCCKUX SIBIICHUH; yMeHHe CcQGOopMyIupoBath MmpobdieMy U
MPEJIOKUTD IMyTH €€ pelIeHus
192 Oe3zonacHOM pabOTBl € XUMUYECKUMHU BEIECTBAMU, XMMHYECKOM
' HOCY10H U JJaOOpaTOpPHBIM 000pYyI0BaHUEM
npaBuiaMu 0€30acCHOr0 0OpalIeHHsI C BEIECTBAMH, HCI0JIb3YEMbIMH
B TIOBCETHEBHOM JKM3HU, NMPABUJIAMH TTOBEICHHS B IEJSIX COCPEKECHUS
123 370pOBbSl M OKpPYXKAIOIIEW NPUPOIHOW CpeAbl; MOHUMAHUE Bpeaa
' (ommacHOCTH) BO3ACHCTBHSI HA JKUBBIC OPraHU3MbBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3E€UCTBUS
13 Hanuume npakTudyeckuX HABBHIKOB IUIAHUPOBAHUS U OCYIIECTBICHHS
CIIEYIOLIUX XUMUUECKHX IKCIIEPUMEHTOB:
131 W3Y4YCHHE U OnmucaHue (QU3MUECKUX CBOWCTB BEIECTB; 03HAKOMIICHHUE

C (1)1/13I/I‘-IGCKI/IMI/I u XUMHYCCKUMHU SABJICHUSAMU, OIIBITHI,




HIUTIOCTPUPYHOIIUEC ITPU3HAKU ITPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

13.2

M3YyYCHHUE CIIOCOOO0B pa3jIeeHns cMeceit

13.3

MIOJIyYEHUE KHUCIOPOJAa M M3YYEHHE €ro CBOWCTB; IIOJY4YEHUE
BOZOPOJAa U M3yYEHUE €r0 CBOWCTB; ITOJYYEHHUE YIVIEKHCIOrO Ira3a u

HN3YUYCHHCEC €TO CBOﬁCTB; IMOJYUYCHUC aMMHaKa U U3YUYCHHUE €T 0 CBOICTB

13.4

IIPUTOTOBJIECHUE pACTBOPOB C ONPEAECIEHHOM MAacCOBOM  JOJIEi

pacTBOPEHHOTO BEIIECTBA

135

IPUMEHEHUE MHINKAaTOPOB (;makmyca, METUJIOpaHkKa "
(deHondTanenHa) Uid ONpPENENIEHUs XapaKTepa cpelbl B pacTBopax

KHUCIOT U 1LIeI04Yen

13.6

WCCIICIOBAHNE W OINKCAaHHE CBOMCTB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3y4EHHE B3aUMOJEHUCTBUS KUCIIOT C METaJllaMH,
OKCHJIJaMM  METaJUIOB,  pPACTBOPUMBIMU U HEPaCTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMM; IIOJIyUCHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITCCHEHUE OJHOIO MeTajula JpyrMM U3  pacTBopa  COJM;
uccienoBanue amMQpOTEPHBIX CBONCTB THUIPOKCHIOB AaTIOMUHUS H

AHKA

13.7

PCHICHUEC SKCIICPUMEHTAJIbHBIX 3a1a4 10 TEMaM: «OCHOBHEIE KJIaCCHI
HCOPraHN4CCKUX COCHHH@HHﬁ)}; ((9H€KTpOJ'II/ITI/I‘—IeCKa$I
Jucconuanus», «Baxselmue HeEMETalDIBI H UX COCOAUHECHUA,

«BakHeiinme MeTaIbl 1 UX COSAUHEHUS

13.8

XUMHYECKHE  OKCIHEPUMEHTHI,  HJUIIOCTPUPYIOIIME  MpPU3HAKU
IPOTEKaHUsI PEeakIiii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIMM Ha
IPUCYTCTBYIOIIME B BOAHBIX PAacTBOpax HMOHBI: XJOpUA-, Opomun-,
uonua-, cyinbdar-,  docdar-, KapOoHaT-,  CHUIMKAT-AaHUOHBI,
TUAPOKCHU]I-MOHBI, KATUOHBI aMMOHMSI, MarHus, KajblLius, aJlOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), muHKa

14

VYmMmeunue:

141

NpEeACTaBJIATL PE3YJIbTAaThl OKCIICPUMCHTA B (1)opMe BBIBOJ OB,
J0Ka3aTcibCTB, Fpa(l)I/IKOB u Ta6J'II/III U BBIABJIATH OSMIHMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATb CBA3HU MCKIAY pCalbHO Ha6J'IIOI[aeMI)IMI/I XUMHNYCCKUMHU
SABJICHUAMHU U IIpoHeCcCaMU, MPOUCXOAAIIUMU B MaKpO- U MUKPOMHUPCE,

OOBSICHATH NPUYMHBI MHOT000pa3usi BEIECTB




INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘IaHBHIﬂe XUMHUYECCKUEC ITOHATUA

11

Yuctelie BemecTBa U cMecu. CriocoObl pa3aeeHus cMeceit

1.2

ATOMBI W MOJICKYJIBI. Xumnuyeckre »diaeMeHTBl. CHMBOJIBI XUMHUYECKHUX

OJICMCHTOB. HpOCTBIC " CJIOXKHBIC BCIICCTBA.

1.3

XumMuueckas (l)OpMy.]'Ia. BameHTHOCTE aTOMOB XUMHYECKHX 2JIeMeHTOB. CTeleHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeENbHAs aTOMHas Macca.
OTtHOCHTENbHAS MOJICKYJIpHAs Macca. MaccoBast 70Js1 XUMHYECKOT'0 dJIeMEeHTa

B COCIMHCHHUH

1.5

KomuuectBo BemectBa. Monb. MomsipHas macca. MonsipHbli 00bEM Ta30B.

BzaumocBs3p KOJIMYE€CTBA, MAaCChl U YU CJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

®uU3NUECKUE U XUMUUYECKHE SIBJICHUS. XUMHYECKasl peakius U €€ MPU3HAKH.

3aKOH COXpaHEHHUs MacCChl BEIIECTB. XUMUUYECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH U Ilepmoguueckas cucTeMa XHUMHUYECKHX JJIEMEHTOB

J .. Menneneea. CtpoeHre aTOMOB

2.1

Ilepnonnuecknii 3akoH. [lepunoguueckas cucrema XumMudeckux snemeHTon J[.1.
Menneneesa. Ilepuonsl u rpynnbel. @U3NYECKUI CMBICT MOPSIKOBOrO HOMEpA,

HOMEPOB NIEPUO/A U IPYIIIHI JJIEMEHTA

2.2

Crpoenne atomoB. CocraB aToMHBbIX sAnaep. M3oronel. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000104YeK aToMOB IHepBbIX 20 XMMMUYECKHX 3JIEMEHTOB

[Tepuognueckoii cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKHX AJIEMEHTOB MEPBBIX TPEX
MEepPUOJOB, Kalus, Kanblus (paadyca aTOMOB, OJJIEKTPOOTPUILIATEILHOCTH,
METAJIMYECKMX W HEMETAUIMYEeCKUX CBOWCTB) M WX COCIWHCHHUH B
COOTBETCTBHM C TIOJIOKEHHEM »dJeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBasieHTHass (MOJSIpHAsT ¥ HEMOJISIpHAsi)  CBS3b.
DJIEKTPOOTPUIIATEIBHOCTh ~ XUMHUYECKUX  3JeMEHTOB.  MoHHas  cBs3b.

Meramnyeckas CBI3b




3.2

Tunel KpUCTAIMYECKUX PEmETOK (aTOMHAs, MOHHAsA, MeETaUIMyecKas),
3aBUCMMOCTh CBOWCTB BEIIE€CTBA OT THUIA KPUCTAIIMYECKON PEMIETKH U BHAA

XUMHYECKOU CBS3U

BaxHeiiiue npeacTaBUTENM HEOPraHMYECKUX BenecTB. Hemerannsl u ux

COCOUHCHUA. Merannsl U ux COCANHCHUA

4.1

Knaccudukanus m HOMEHKIATypa HEOPTaHWYECKHUX COCTUHEHUN: OKCHIIOB
(coneoOpa3yrorrue: OCHOBHBIE, KHCIJIOTHBIE, ampoTepHBbIE) u
HEecoJieo0pas3yrolre; OCHOBaHUU (WIETOYM W HEPacTBOPUMBIE OCHOBAaHMUS);
KUCIOT (KHUCIIOpOAcOoAepKale U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJeH (CpeTHUX U KUCTIBIX)

4.2

duznueckne W XUMHUYECKHE CBOMCTBA MNPOCThIX  BCIHICCTB-HCMCTAJUIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOAa, Cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHUs

4.3

duznueckne M XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCETAJIJIOB: JIMTUA,
HaTpud, Kajausda, Marovud U KaJlbliMd, aJlOMHUHHA, KCJIC3a. SJIGKTpOXI/IMI/I‘-IeCKI/Iﬁ

paa HaHpH)KeHPIfI MCTaJ1JI0B

4.4

dOu3nYecKne U XUMHYCCKHUE CBOMCTBA BOJOPOAHBIX COCZ[I/IHCHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOAOPO/IA, CEPOBOIOPO/IA, AMMHAKA

4.5

dusnveckre ¥ XMMHYECKHE CBOicTBa OkcuaoB HemetamwioB: cepbl (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yrnepoxa(ll, 1V), kpemuus(1V). IlonyueHue

OKCH 0B HEMECTAJIJIOB

4.6

Xumudeckue cBorcTBa okcuaoB: MetamuioB |A-IIIA rpymmn, muaka, memu(ll) u

xenesa(ll, 111). TTonydenne OKCHI0B METAILIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBAaHMHM M aM(OTEPHBIX TMAPOKCUIOB (Ha MpUMeEpe
TMJIPOKCUJIOB ~ aJIIOMHHMS, Kene3a, UuHKa). [lomyueHue oOcHOBaHMH U

aM(OTEpHBIX THAPOKCHIOB

4.8

OO0ume XMMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOJHOM, CEPOBOAOPOIHOM,
CEepHUCTOH, CEpHOM, a30THOU, (ocHOpHOH, KPEeMHHUEBOM, YyroiabHOH. OcoObie
XUMHYECKHE CBONCTBA KOHLEHTPUPOBAHHOM CEpHOM M a30THOW KHCIOT.

[Tosmyuenue kucmor

4.9

OO0mme XuMuYeckue CBOMCTBa cpeaHux coseil. [lonyuenue coneit

4.10

[TonyueHnue, cobOupaHue, paclno3HaBaHWE BOJOPOAA, KHCIOPOAa, aMMHUAKa,

YIIEKUCIIOro ra3a B 1abopaTopuu
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[Tonyuyenue amMmmuaka, CEpHOM M a30THOM KHUCIOT B NMpoMbIluieHHOCTH. O61mue

CIIOCOOBI IMOJIYUYCHUA METAIIIOB
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I'enernueckas cBI3b MCXKAY KiIaCCaMM HCOPraHUYCCKUX COeqVHEeHUMN

XUMUYECKHE PEaKINU

5.1

Knaccudukanuss XuMU4eCKUX PEAKIUI MO Pa3IMYHBIM MPU3HAKAM: MO YHCIY H
COCTaBy Y4YacTBYIOIIMX B pEaKIMH BELIECTB, IO TEIIOBOMY 3(hdexTy, Mo

H3MEHCHHIO CTEICHEH OKHCICHHS XUMHISCKUX DJIEMEHTOB

5.2

TemmoBoii 3¢ (HeKT XUMUIECKON PEeaKIHH, TEPMOXUMUYIECKIE YPaBHEHUS. DK30-

N DOHAOTCPMUUECCKHUEC PCAKIIUU. TepMOXI/IMI/I‘IeCKI/IC YpPaBHCHHUA

5.3

OKHCAUTETPHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAaHOBHUTEIU.
ITpomieccsl  OKMCIEHHMS WM BOCCTAaHOBJIEHHUS.  ODJEKTpPOHHBIM  OanaHc

OKHUCJIMTEIIbHOBOCCTAHOBUTEILH OM PpCaKknu

5.4

Teopus >mekTponuTUYEeCKor auccounanuu. KaTnoHsl, aHUOHBI. DJIEKTPOIUTHI U

HEIOJICKTPOJIUTEL. CunnHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHn Juccoanmu

5.5

Peakunn moHHOrO OOMeHa. YCIIOBHUS MPOTEKAHHS PEAKIIM MOHHOTO OOMEHa,

IIOJIHBIE M COKPAIEHHBIE HOHHBIEC YPAaBHEHUS PEAKIINI

XuMHs B OKpy:Karolas cpena

6.1

BemectBa u matepuanbl B TOBCEIHEBHOM >XU3HM uYesoBeka. be3omacHoe
HCIIOJIb30BAaHUE BEHIECTB M XMMHYECKHUX pEaKIuid B jJadopaTopuud U OBITY.

HepBaﬂ IIOMOUIb IMPHU XUMHUYCCKUX 0KOrax U OTPAaBJICHUAX

6.2

XuMUYecKOoe 3arps3HEHHE OKpYXaromied cpenbl  (KUCIOTHBIE — JTOXK/H,
3arps3HEHHE TOYBBI, BO3/yXa U BOHOEMOB), CIIOCOOBI €ro IMpEeaOTBpAIICHUS
[MpenenbHas gomyctumas kouueHntpamus BemectB (I1JIK). Poms xumum B
pPEIICHHHM DJKOJIOTMYECKHX TMpobsieM. YcuileHue mapHUKOBOro dddekra,

paspymeHuec 030HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yrieposa, KpEeMHUS U UX COCIUHEHUH B
ObITY, MEOUIIMHE, HPOMBIIUIEHHOCTH M CeJbCKOM Xo3siictBe. IIpumeHeHue
METAJIJIOB U CIUIAaBOB (CTallb, 4YYI'yH, IIOpaIIOMUHHMI, OpoH3a) B OBITY U
IIPOMBILIEHHOCTH UX coelnHeHui. [IoHATHE 0 KOPpO3UU METAJUIOB, OCHOBHBIE

CrocoOBbl 3aIIUTHI UX OT KOPPO3HHU

6.4

[IpuponHbple HCTOYHUKH YIJIEBOJOPONOB (Yrojb, HPUPOIHBIM ra3, HEPTh),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), KX POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

[TepBoHauanbHbIe TOHATUS OO0 OpPraHMYECKHX BEIIECTBAX KAaK O COCAWHEHHAX
yriepona (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TaHOJI, IIIMLEPUH, YKCYCHAsl KUCIIOTa).
[TonsiTMe 0 OMOJOrMUYECKN Ba)KHBIX BEIIECTBAX: KHUpPaAX, OelKax, yrieBoaax — U UX

POJIHN B )KM3HH YC€JIIOBEKA




Pacuérnr:

7.1 1o (opMynaM XUMHUYECKUX COEIMHEHUM
7.2 Macchl (MaccoBOM) 10K PACTBOPEHHOIO BEIIECTBA B paCTBOPE
7.3 M0 XUMUYECKUM ypaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

Xumust: 8-i kimacc: 6a30BbIN YpOBEHB: YUeOHUK; 5-€ u3aanue, nepepadborannoe ['abpuensa
0O.C., OctpoymoB MW.I'., CmagxoB C.A. AkmuonepHoe oOmectBo «M3maaTenbeTBO
«IIpocBenieHue»

e Xumusa: 9-i1 kijacc: 0a30BBI YpPOBEHb: Y4YEOHMK; 5-¢ H3AaHMe, NepepaboTaHHOE
INa6puensa O.C., OctpoymoB WN.I'., CnaakoB C.A. Akimoneproe oomiecTBo «M3marenbeTBo

«HpOCBeIHeHI/Ie»

METOIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

1. Xumus. 8—9 knaccel. ba3zoBsiil ypoBeHb. MeTonn4yeckine peKOMeHIaluy K yueOHHKaM
O. C. I'abpuensna, U. I'. Ocrpoymona, C. A. CrankoBa

2. Ypoxu xumuu B § knacce. Metoguueckoe mocooue (Aptopsr: O. C. I'abpuemnsn, 1. I
Octpoymos, C. A. CnaakoB)

3. VYpoku xumuu B 9 knacce. Meroguueckoe nocooue (ABtopsi: O. C. 'abpuensu, 1. T'.

Octpoymos, C. A. CnaakoB)

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HMHTEPHET

1. Buneoypoku, KOHCHEKTBI U TECTHI 110 HIKOJIBHON Iporpamme ¢ 1 o 11 kiace.

2. Enunas xomneknms nHQpOBBIX 00pa30BATENbHBIX PECYpCOB — OOJBIIONW apXuB
TOTOBBIX 33/IaHH, CXE€M U MaTEPUAJIOB 110 BCEM pa3feiaM XUMHUH.

3. @enepanbHblii MHCTUTYT menarorndeckux usMmepenuin (OUIIM) — odunmansHbie
JIEMOBEpCHH, CTieln(UKAIINT U OTKPHITHIA OaHK 3aaanuil 1 noarotrosku k OI'D u ET'D

10 XUMHH.



