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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOMN MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHOI padouel MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIEMIMK TMpernojiaBaHusi y4yeOHOro mpeaMera «XUMHS» B
oOpazoBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
NpeayCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIbHOCTU OOYYalolIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHUl O MaTepUaTbHOM EIMHCTBE MHUpPA, BAXKHYIO
poJib WrparoT (GOopMUPYEMBbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrud M 00 HSBOJIONMHU BEIIECTB B MPUPOJE, O IMYTAX PEHIeHUs TrI00aIbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIJ, B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEHN
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  yueOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONIUXCSI;



crocoOcTByeT (OPMHPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
obOpa3zoBaHue 00yJarOIIUXCS.

JlanHble HampaBlieHUs B OOYYEHHHM XUMHMH OOECHEeUYMBAIOTCS CrHelu(pUKon
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKM XMMUU Ha ONpPEACTIEHHOM 3Tare e
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzydeHuro. ColepkaHHe CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMUYECKON
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YpOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3axkona /1. 1. Menneneesa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHASI PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOUCTB,
CTPOECHUS U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJYUCHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKON COCTABIIONIEN HAYYHOW KapTUHBI MHpA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU W3
paHee M3YYEHHBIX yueOHBIX MpeaMeToB: «Okpyxaomuid mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHUHM MPOUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XMMUYECKUX 3HAHUN —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUM, JOCTYITHBIX
00001IeHn MHUPOBO33PEHUYECKOIO0 XapakTepa, si3blka HayKH, B MPHUOOIIEHUH K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XUMHUYECKUX PEaKIIHii, B
(GbopMUPOBaHUY U PA3BUTUU MTO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e301acHOr0 OOpaIeHHs C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpu w3ydyeHUn XMMHHU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (¢opMHUpOBaHHE WHTEUIEKTYaIbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHNI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHSATHIO PEIICHHA,
CIIOCOOHOM a/1alTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOYyYeHHsI Ha CHCTEMaTH4YeCKoe TMpUOOIIeHUE
oOydaromuxcsi K CaMOCTOSATEIbHOM IMO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecreueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETBbHOCTH, MO3HAHUSA U CaMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIICTEHIMH), WMEIOIUX YHUBEpCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— ¢opmupoBanne o00meld (YHKIIMOHATFHOM H  €CTeCTBEHHO-HAyYHOM
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATh W OLICHWUBATH SIBICHUSA
OKPY)KarOIIEeT0 MHpa, WCIOJIBb3Ys 3HAHHUS W OIBIT, MOJYYCHHBIE MPU H3yYEeHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oy4yarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JE€ATEIHHOCTH B HEIIX
COXPaHEHUS CBOETO 370POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIICUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(MUIS M HANpPaBIEHHOCTH JAbHEHIIETO
00yueHus.

OO111ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBAa CcOCTaBa BemlecTB. OTHOCHUTENNbHAsA aTOMHast macca. OTHOCUTENbHAS
MOJIEKYJSIpHAst Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COCIUHEHHUH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl W 4YHCJIa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCAUHECHUM.

@u3nuecKue U XMMUUYECKUE ABJICHUSA. XUMHUYECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OINKMCAHUE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMs BOJAbI) U XMMUYECKHX (FOPEHUE CBEUU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3iioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMo ieicTBHE Kene3a ¢ pactBopoM cos meau (11),
U3y4YeHUE CIOCOOOB PA3JIEICHHs] CMECEH: C MOMOINBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYNCTKU MTOBAPEHHOU
COJIM, HaAOJIOJIGHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYI
(IIapocTepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 351€eMEHT UM MPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpOAE, (PU3MUECKHE U XUMUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe kucmopona. CrocoObI
MOJYYEHHS] KHUCIOpOJa B JaboparopuM U MOpOMbIIUIEHHOCTUH. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporiHas MoAupUKaIs KUCI0poaa.



TennoBoit 3¢(}eKT XMMHUYECKOW peakInH, TEPMOXUMHUYECKUE YpaBHEHHS,
9K30- U DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpozeE,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI ToTyueHust. Kucinotol
Y COJIN.

Momnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUUYECKUM YPAaBHECHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpEIL
HacpllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopor BOIbI B IPUPOLE.
3arpsi3HeHre NpUpOJHbIX BoJI. OXpaHa U OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusndeckne uW XUMHUYECKUC
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenkiatypa ocHoBaHui. PU3UYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHHUIM.

Xumuueckuit IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHne
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpanieHus ropeHus (1mosxkapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IMOJy4YeHUE, COOMpaHUE, pACMO3HABAHMUE W W3yYEHHUE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozamoxxHo
HCIIOJIb30BaHNE BUJICOMATEPUATIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, uccCIenOBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMU (HAaTpUEM H
KaJIbllieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIO/ICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIET0YEH, N3yUYEeHHE B3aUMOJICUCTBUS



okcuaa meau (1) ¢ pactBopoM cepHOM KHUCIIOTHI, KUCJIOT C METaulaMu, peakiui
HEUTpaNU3aluu, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIbHBIX 3a]a4 110 TEME
«BakHenme Ki1accbl HEOPraHUYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
yaiemMenToB JI. U. MengeaeeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblEe 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Kopotkonepuoanas u qiauaHonepuoaHas hopmsl [lepuoanyeckoit
cucrembl xumudeckux snemeHtoB . M. Mengeneesa. Ilepuonbl W rpymiibl.
OU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapakKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U IIEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB U Pa3BUTUS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchl OKUCIIEHUs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W IWIEJIOYEH, IMPOBEACHUE OIMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSUHEHU).

Mestcnpeomemmnuie ceasu

Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIE TIOHSATHS: HAY4YHBIA (aKT, TUIIOTE3d, TEOPUS,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HaOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIWI, U30TOIIBI,
PaIOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE€ COCTOSIHHE BEIIEeCTBa, Tra3, (U3UYECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHWYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, KAIHS, KAIBIUA U UX COCTUHCHUIN
B COOTBETCTBUU C IIOJIOXKEHHEM »JJIEMEHTOB B llepuomnueckon cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJacCaM HEOPTraHUYECKUX
COCJIMHEHU, TEHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUi MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3 (dEeKTy, Mo
W3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, M0 OOpPaTHMOCTH, TIO
Y4aCTHIO KaTajin3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpATUMBIX XMMHUYECKUX peakinusx. [[oHsITHEe 0 TOMOTE€HHBIX M Te€TEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [IoHsTre 0 xumMuueckoMm paBHoBecun. DaKTOPHI,
BJIUSIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUW M TOJO0XKEHHUE XHUMHUYECKOIO

PaBHOBECHSI.
OKUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUWH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocrtaBneHue  ypaBHEHUH

OKHCJIIMTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/IfI C HCITIOJIb30BAHHEM METOAA
SJICKTPOHHOT'O OajaHca.



Teopus 3NEKTPOIUTHUECKON JUCCOUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTBHI.
Karnonbl, aHroHbl. MeXaHW3M AUCCOLMALMM BELIECTB C PA3JMYHBIMU BHJIAMU
xumu4ueckoi cBsizu. Crenens aucconuanuy. CUIbHbIE U ClIa0ble AIEKTPOJIUTHIL.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE WM COKpAallEHHbIE MOHHBIE YypaBHEHHs peakumid. CBolicTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUI 00 3JIEKTPOIUTHUECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKIUU OT
BO3JCHCTBUS  pa3iMuYHBIX (PAKTOPOB, HCCIEIOBAHHE BIIEKTPONPOBOIHOCTU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEI0YEN U coJiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEIEHUE OIBITOB, HIUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakluii HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU PA3I0KEHUs,
COCIMHEHMSI), PpACIIO3HABAaHWE  HEOPraHMYECKUMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha MOHBI, pEHIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOWCTBA Ha ITpUMepeE Xjopa (B3auMoecTBHe
C MeTajJylaMHM, HEeMeTajulaMu, mienodamu). XiopoBoaopor. CoisiHas KHCIIOTA,
XMMHWYECKME CBOWCTBA, IIOJyYyeHHE, IpuMeHeHue. [Jlencrteue Xxyopa W
XJIOPOBOJOPO/Ia Ha OPTAHU3M YeJIOBEKa. BaykHeNIIne XJI0pUAbl U UX HAXOXKICHHUE B
npUpoe.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTerneHU okucieHus. CrpoeHune u (U3HUECKUE CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpoeHHue, (U3MUECKUe U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEPBl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kucioTa, puznuecKkrue 1 XUMUYECKHUE CBOMCTBA (00II1e KaK MpeIcTaBUTeNs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKlMU, JieXkKallde B OCHOBE
IPOMBIIIJIEHHOTO Croco0a MOJNy4eHUs CepHOM kucnotThl. IlpuMeHeHue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KAayeCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnaenue cepsl U €€ COCAUHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIllel Cpebl COCIMHEHUSIMU cepbl (KUCIOTHBIE OXIH, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHS.



OOmas xapakrepuctuka 3meMeHToB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMmuyeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuax, ero
bu3nUecKkue 1 XuMHUYECKHUE CBOMCTBA, MoJlydeHne U npumeHeHue. Coiau aMMoHus,
ux (pU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJiydeHHe, (PU3NIECKUe M XUMUYECKUE
CcBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W  CHEIUpUUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00pEHUM.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopHas kucnora, GpuHUECKUE W XUMHUYCCKHUE CBOWMCTBA, MOJYUYCHHE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB |V A-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENIEHN OKUCIICHUS. Y TIIEPO/], AJTIOTPOIIHbIE MOIU(DUKALINY,
pacnpocTpaHeHue B NpUpoje, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA. AncopOrus.
KpyroBopor yriepoma B mnpupozae. Oxcuawsl yriepoma, ux (Qusudeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
IpUMEHEHHEe. DKOJIOTHYSCKUE MPoO0JIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUNOTE3a IJI00ATBHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YronbHas
KHCIIOTa U e€ CoiM, WX (PU3NYecCKne W XUMHYECKHE CBOWCTBA, MOJYYCHHUE U
npumenenne. KauecTBenHas peakius Ha kapOoHaT-noHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, TPOMBIITIEHHOCTH U CETLCKOM XO351CTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMIEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
NPOAYKTBl WX TepepaboTku (OEH3WH), WX POJb B OBITY W MPOMBIINLICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, YriieBoJax — U UX
poii B JKM3HU UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUIM.

Kpemuuii, ero ¢Qusmueckue #u XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHeHue. CoenMHeHHs KpeMHUs B pupoe. O01me npeacTaBieHus 00 OKCHIEe
kpemaus (IV) u kpemHueBor kuciote. CHIMKATBI, UX UCMIOJIb30BaHUE B OBITY, B
IPOMBITIUICHHOCTH. BaXHEHIe CTpouTeNbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, >Kkene300eToH. [IpobmeMbl 0e30macHOTO  WCIMOJIB30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB



X TPOTEKAHWS, OIBITHI, OTPAKAIOIMKME (PU3NUECKHME W XUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUAIIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHUE C 00pa3iaMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOJI0IeHUE TIpoliecca OOYTIIMBaHUA caxapa Moj IeUCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHOW PEaKINU Ha CyJIb(aT-uoH 1 HAOIIOACHUE TIPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWCTBaMU a30Ta, (pocdopa u ux
coeMHEHUM (BO3MOXXHO HCIOJB30BAaHUE BHICOMATEPHAIOB), 00pa3iaMi a30THBIX
u ocopHBIX ynOOpeHUi, MmoayuyeHue, coOupaHue, pacro3HaBaHHE M H3Y4YCHUE
CBOWCTB aMMHUaKa, MPOBEJACHHWE KAYECTBEHHBIX pPEaKlMil Ha MOH aMMOHHS U
dochar-noH W U3yuyeHHWE TPU3HAKOB MX TMPOTEKAHUS, B3aUMOJCUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YYEHHE MOJENeH KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, QyuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCcOpOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOra3a, IOIY4YEHHE,
coOupaHue, paclio3HaBaHWE M M3YUYEHUE CBOWMCTB YTJIEKUCIOTO Trasa, MPOBEICHUE
KaueCTBEHHBIX PEAKIMIA Ha KapOOHAT M CHJIMKAT-WUOHBI U U3YyUYCHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKIHUEH CHIMKATHOM MPOMBIILICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme «BakHeillne HeMeTaluibl U X
COCTMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuonnyeckor cucremMe XUMHUYECKUX 3yneMeHToB [[. U.
MenneneeBa u crpoeHus aTromMoB. CTpoeHue meTauioB. Merauyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CIoCcoObl MOdy4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyT'YH, JIOPATIOMUHHM, OpOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHtoB . M. MenpaeneeBa, CTpO€HHUE MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u
TUAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe IeNOYHBIX METaNIOB M HX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblUMW: IIOJIOKEHHE B
[Tepuoauueckon cucreMe XxumMruueckux 3yeMeHToB . . Menaeneesa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B Ipupoe. PU3NUecKue U XMMUYECKUE CBOMCTBA MarHus U



Kasiblusl. BaxkHeiire coefuHeHus Kanblus (OKCU, TUAPOKCH]I, comn). KECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmroMuHMIL: TIoJI0KeHUE B [leproanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue U
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCH]IA
AITFOMHUHMUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, Tuapokcuabl U conu xxenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HA MOHBI: MarHus, KaJIbLIKs, aTIOMUAHUSA, IMHKA, skese3a (11)
u xenesza (lll), menu (Il), HaOmromeHne W omucaHue MPOIECCOB OKpallMBaHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIEAOBaHUE aM(DOTEPHBIX CBOWCTB TMAPOKCHIA ATTFOMUHUS U
TUJIPOKCUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxueimme
METaJUIbl U KX COCTUHEHUS».

XUMHA 4 OKPYKaWIIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momonrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolled cpeabl (mpeaeibHas AOMyCTUMAas
KOHIIeHTpalus BeuiecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKChepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mestcnpeomemmnuie ceasu

Peanu3zanuss mMeXOpeaMETHBIX CBSI3€M MpU KM3yYeHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIMXCS CUCTEMHBIMU ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIE MOHSATHSA: HAy4dHBINH (DaKT, TUMOTE3a, 3aKOH,
TEeOpWs, aHalu3, CHUHTE3, KiacCUUKANKs, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJeb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aToM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIIBI,
PaOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUIECCKUI 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIUTATENBHOUN IEATEIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMH POCCUHCKUMU
COLUMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, IPUHSTBIMU B
oOllecTBe MpaBWJIaMd M HOPMaMH TOBEACHHS U CIOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3WTUBHBIX LIEHHOCTHBIX OPUEHTALUU H
pacIIMpEeHnE OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIWIO, NOHUMAHMS 3HAYEHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 O00I1IeCTBa, CIOCOOHOCTH BIAAE€Th JOCTOBEPHON HHQOpManuenr o
NEPENOBbIX JOCTMIKEHHUSIX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U O0IIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M NpPaBUJIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
M0JIE3HOM, y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIaX JESTEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATEILHOCTH TIPU BBHIIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 33Ja4, BBIMOJIHEHUH XHUMHUYECKHX SKCIEPHUMEHTOB,
CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO U B3aUMOIIOMOIIIN
B IIpOILIecCe ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApUILEH C MO3ULMN HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHUSA MOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIOLINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aMMOCBS3SX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOAUMbIE ISl OOBSICHEHUS HaOIIOJAaEMBIX IMPOILIECCOB M SIBICHUH,
M03HABATEJIbHOM, MH(POPMAIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYYECHHIO W TIO3HAHUWIO, JFO003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEUIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH J>KHU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTA COOJIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M pPeabHOU KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXKE€HHE K TPYAY U pe3ysibTaTaM TPYJI0BOU AEATEIbHOCTH, B TOM YKCIIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHWM 1O  XHWMHHM, OCO3HAHHBIA  BBIOOP
WHUBUTyAIbHON TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON EeITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6) IKOJIOrHYeCKOT0 BOCITUTAHMS

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznYeCKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
npaBuiI 0€30MMaCHOTO MOBEICHHUS MTPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JIs ITOBBIICHHUS
YPOBHSI ~ OKOJIOTUYECKOW  KYJNbTYpPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakr, CUCTEMa, MPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIE yUeOHbIC NEUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEepHbIC
IPU3HAKHM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJEeHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TIO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICTHHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyrna W YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIECIBHBIX MPEJICTABICHUI BBISBISATh U XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMbBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHWUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THIIOTE3HI TIO IIPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IMporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JMUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHUE NMPUMEHATH Pa3IudyHble METOAbl U 3alpOChl MPHU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBITOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, TPUOOPETEHHUE OTbITa B
00JIaCTH ~ UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTH,
OBJIQZICHUE KYJIbTYPO aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJayl HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu popmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJNIb30BaTh MW aAHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENHCKONW JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHUE OKPYKAKOLIEH NPUPOITHON
Cpenbl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yYMEHUS 33]1aBaTh BOMPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCUHU) IO CYILIECTBY
oOcyxmaeMoil  TeMmbl, (OPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHUSI  MOPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIBHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIbHOM WM HMCCJIEAOBATEIBCKOW  JESITENBHOCTH  IPU  PELICHUHU
BO3HMKAIOIIMX MpPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEACICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMbl€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, crnenupuyYecKue Uil TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOyuenus B 8 kiacce npeiMEeTHbIE PE3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi PeaKius, KiacCuuKanus peakiuii: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakini,
SJIPO aToMa, dJIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHYECKasl CBA3b, MOJSPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, MOHHAS
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BEIIEeCTBa
(mpolLieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyI
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAHEHHUsSI MAaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpynmna (b-rpymnma)y, maneie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnune «llepuoguueckass cucTteMa XUMHUYECKHX »diemeHToB [J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sAapa, 00111ee Yuciio SJEKTPOHOB U
pacmpeneneHnue ux 1mo AIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIEHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacCChI BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuu;

MPUMEHSTH OCHOBHBIC OTIEPAIIUN MBICIIUTEIILHOMN JESITEIbHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTeMaTH3alluio0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — /Ui M3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAYYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICTUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJ30BAHUS XUMUYECKOM MOCY101 U 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU II0 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYICHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE IKCIMEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TTIOMOIIbIO MHIUKATOPOB (JTaKMycC, heHONPTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJIda, HOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS] IUCCOLMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEAKIUH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC pPEaKIINH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, WOHHAas,
MeTajuInyecKas ), KpucTaJyInyeckas pemeTka, Koppo3usi METauioB, CILIABHI,
CKOpPOCTh XMMHYECKOW pPEAKUHH, MPEIETbHO AOMYCTHMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJI COCTaBJI€HUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
ONPEICIEHHOMY KJIacCy COCAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyJie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTaHWYECKUX COCAMHEHUN, TUM KPUCTATITUMYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMmbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy [leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «rmooodHas
noarpynna (b-rpynmna)», manble U OOJbIINE TEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOMN TabJIUIIE, C YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSACHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIAMHEHUN B Mpeesiax MallbIX MEepUOAOB U
TJIABHBIX TOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBY YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPABHEHUSA DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMeHa, ypaBHEHUS peaKIuii, TMOATBEPKIAAIONINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIU;

coOJro1aTh TIpaBuJia MOJL30BAHMS] XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWjia oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYICHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuMaka M yriaeKkuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEILIECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOPHUI-, OpOMUI-, HOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIHNE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OMEPALIMUA MBICIUTENIbHON JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YYEHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAaHUS — HaOII0IeHUE,
U3MEpPEHUE, MOICIIUPOBAHUE, IKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouunyecTBOo 4acoB
Ne HaumeHoBaHue pa3iesioB U JyeKTpOHHBbIe (LM pPOBbLIE)
KoHTpoJibHbIE IIpakTnyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoTsI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' NPaKTUYECKOMN JeATEIBHOCTH https://m.edso00.ru/7f41837c

YeIIoBeKa

12 BemtecTBa 1 XuMHU4ECKHE 15 1 0 Bbu6nmuoreka [JOK

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

Hroro no pazneny 20

Paznen 2. BaxHeiline npeacTaBUTE M HEOPraHMYECKHUX BelleCTB
51 Boznyx. Kucnopon. [lonstue 6 0 0 bubmmoreka [IOK

' 00 okcuIax https://m.edso00.ru/7f41837¢c
99 Bonopoa.Ilonsitue o kucnorax 8 0 1 bu6mmoreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 Bbu6nmuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK

' HEOPraHMYECKUX COEAMHEHHIA https://m.edsoo.ru/7f41837c

Hroro mo pazaeny 30

Pazpnen 3. llepnoanyeckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU



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

[Tepuoanueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 Bbu6nuoreka [JOK
XAUMHUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenpeneeBa. CtpoeHue aToma
XHUMHU4YEeCKas CBS3b.

3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIBLHBIE PEAKITUN
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpemst 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbie  IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
Pasznen 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubanorexka HOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLNALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro o pazaeny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
51 OO01mast xapakTepuCTHKa XUMHUIECKUX 4 0 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso00.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 1OK
nonmoTexa
2.3 VA- LA 7 0 1
SJICMEHTOB FpYmIEL. A3OT, ocop H nx https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
24 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmmorexa LIOK
' . DYIIBL po https://m.edso00.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaaabl M UX cOeIMHEHUSA

N bu6mmoreka [IOK
3.1 Obmpae cBofCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxue1me MeTamisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BertectBa 1 Marepualisl B )XKU3HA YEJIOBEKA 3 bubnnorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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




IHOYPOYHOE INIVTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie  IIpakTnyeckue
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl

1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
YKU3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

5 [TonsiTue 0 MmeTogax Mo3HaHUS B 1 bubmuorexa [JOK
XAMUA https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0paTopun U MpUEMbI 1 bubmmoreka [JOK
oOparieHus ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa LHOK

A N PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBApEHHOU COJIN)»
bu6mmoreka [IOK

0 ATOMEI H MOTICKYJIbI 1 https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa LHOK

YIAp e https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

Bbu6nuoreka [JOK
10 Xumudeckas hopmyia. BareHTHOCTB https://m.edsoo.ru/ffod2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHECHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Mob. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBuUs MPOTEKaAHUS bubnnorexa HOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KOJINYCCTBA, MaCChl
17 BEIIECTBA M0 YPABHEHUSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHUYCCKUX pCAKITUU
Knaccudukamnms xumuaeckux
18 €aKIuil (COeAMHECHHUS, PA3IOKCHHUS bubmmorexa [TOK
peartt A s ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukKIoneauct. O6o0meHne 1 bubmmorexa [JOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme bubmmoreka [IOK

((BGI.HGCTB& U XUMHUYCCKUE PCAKIIUND

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Bo3nyx — cmecsk razos. Cocras

21 Bo3ayxa. Kucimopoa — smeMeHT u bubmorexa LOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
du3nuecKkre U XMMHUUECKHE CBOMCTBA
22 KHCIIOpo/ia (peakiuu OKUCICHUS bubmmorexa [JOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 71a00paTOPHH U IPOMBIILICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne Kucnopoaa
TennoBoii 3 ekt xuMmudeckon
peaKkuuu, MOHSITHE O bubnnorexa [HOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edso0.ru/ff0d4790
U OHAOTCPMHUUCCKUX PCAKIUAX
TommmBo (HedTh, yroas U MeTaH).
25 3ar ﬂSHeéHe(lllos o a, CITOCOOBI lro bubmorexa LOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «Tomyuyenne u cobupanue bubmorexa LOK
i P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €TO CBOMCTBY
97 Bonopon — s5eMeHT u pocToe bubnuoreka [IOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 du3nvecKknue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OFPITHE O KHCTIOTaX 1 COX https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nostydeHus BOAOPOa B bubmmoreka [JOK

nabopaTopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[TpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenue u coOnpanue Bogopoaa bubmorexa [IOK
i oHp HOPOa, https://m.eds00.ru/ff0d4f42
M3y4eHHUE €ro CBOHMCTBY
32 MossipHblii 00BEM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brerancnenuns o0bEMa, KoJIMaecTBa
33 BEIIECTBA ra3a o €ro N3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJ'II/I‘-IGCTBy BCIICCTBA UJIIN O6’beMy
Boraucienns 00EMOB Ta30B 110
34 ABHEHUIO PEaKIMU Ha OCHOBE bubmorexa [IOK
yp "p I i https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOIICHUN Ta30B
35 dOu3nuecKkue U XUMUUECCKHIE CBOMCTBA Bbu6nuoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTeb.
37 HacsbImeHnnslie 1 HEHACHIIICHHBIS bubmuorexa [JOK
pacTtBOpbl. MaccoBasi 70J1sl BELIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[TpakTrueckas pabota Ne 5 o reme
38 «IIpuroroBiieHrE pacCTBOPOB C bubmmoreka [JOK
onpeaeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALINS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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ITonyyenue u XMMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHusI: cOCTaB, Kiaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue nu XuMHYECKHE CBOMCTBA bubanorexka HOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanms, Bbu6nuoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyyeHnue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 CHOCOéBII) 101 )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa [JOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6. Permenue
SKCIEPUMEHTAIIBHBIX 33/1a4 I10 TEME bubmmoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
['enernueckas cBsA3b MEXKIY
48 KJIacCaMH HEOpraHWYECKUX bubmorexa LHOK
. p https://m.edsoo.ru/00ad9a50
COCIMHCHHI
49 O06001IeHre U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAaHUHU https://m.edso0.ru/00ad9ch?2
KontponbHas padota Ne3 mo teme
" bubmuorexa [JOK
50 OcCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHuin"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUU

51 XUMHAYECKHX dy1eMeHTOB. [loHsiTre o bubmorexa LOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 Ilepuoanueckas cucrema bubmmoreka [IOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00ada52c
Meunpgeneena
53 Ilepuoasl, TPYIIILL, TOATP VI buGnnorexa LIOK
PHOJIBL, TPYTHIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX bubnnorexa HOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aToMoOB 3711eMeHTOB Ilepuoanueckoii bubmorexa HOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa
JUISL pa3BUTHS HayKU U NTPAKTUKU. [[. bubmmoreka [JOK
57 .
N. MenaeneeB — y4€HbIM, Me1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEKTPOOTPULIATEIILHOCTh ATOMOB bubmmoreka [IOK
58
XHMHUYECKHUX SJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nmmoreka [JOK
59 Honnag xumMuueckas CBI3b
https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHast XuMU4eCKast bubmmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenrtHas HenossspHas 1 bubmmoreka [IOK
XAMUYECKAs! CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneHb okHCICHHA 1 https://m.edsogru/OOadae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIIN B BOCCTAaHOBUTEIIN 1 https://m.e dsogru 100adb076
KonrtponsHas padora Ne4 o reme
65 «Ctpoenue aromMa. XuMU4eCKast 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PeseprubIil ypok. O600611eHIE 1 1 bubanorexa HOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011IeHNE 1 1 bubmmoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O0o01eHne 1 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpas3oBaTesibHbIE
padoTsI padoTsI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 bubanorexka HOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B M3MEHECHUU

2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmorexa LHOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HOMEHKIATypa 1 bubmmoreka [IOK
HEOPTaHUYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOW CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpenue u yriayoiaeHue 1 1
3HaHUI OCHOBHBIX Pa3ZeiIOB Kypca
8 Kkiacca»

6 Knaccudukamnms xumuaeckux 1 Bbu6nmuoreka [JOK
peaKkuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
IlonsiTHE O CKOPOCTU XUMHUYECKOMI

7 eaknuu. [ToHsITHE O TOMOTEHHBIX U 1 bubmorexa LOK
peaitn. https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHIX

8 [TonsiTHE O XUMUYECKOM 1 bubmnorexa [JOK
paBHOBecHH. DAKTOPBI, BIUAIOLINE https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Ha CKOPOCTb XUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECKOT'O

paBHOBECHs
9 OKucIuTeNbHO- bubmuorexa [JOK
BOCCTAHOBUTEJBHBIE PEAKIUN https://m.edsoo.ru/00adcade
Teopus 3nE€KTPOTUTUUECKON
10 ncconuanui. CUIbHEBIE U cIa0ble bubmmorexa [IOK
A HHatHH. https://m.edsoo.ru/00adcd68
DJIEKTPOIUTHI
11 Honnrie ypaBHEHHS peaKIInil bubmmorexa [IOK
P beakdl https://m.edsoo.ru/00add448
XuMH4YecKre CBOMCTBA KUCIOT U
12 OCHOBAHHMI B CBETE MPEACTaBICHUI bubanorexka HOK
00 PIIEKTPOTUTHIECKOMN https://m.edsoo.ru/00add5d8
IHACCOIAAIINN
XuMHUyeckre CBOMCTBA COJIeH B
13 CBETE MPEACTABIECHUN 00 bubmorexa LOK
pea N https://m.edsoo.ru/00add8b2
AIEKTPOIUTHUECKON JUCCOIHAITIHI
14 ITousiTre o TUAPOIN3E COTEH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PGI_HGHI/IG SKCIICPUMCHTAJIBHBIX BH6HHOTeKa HOK
p https://m.edsoo.ru/00addbfa
3a71ad»
KonTtponsHas padora Ne2 o reme
17 «DJIEKTpOIUTUYECKAS bubnuoreka [IOK

nUcconuanys. XuMUYEeCKHe
peaKkuuu B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO01mas xapakTepuCTHKA TaJIOTeHOB.

18 XHUMUYECKHEe CBOMCTBA HA IPUMEPE bubmorexa LOK
PHMED https://m.edsoo.ru/00addfe2
XJIopa
XaopoBogopona. CoasgHas KUCIIOTa,
19 XI/IMII/)I‘-IGCKI/IE CBOICTBA, IIOJYUCHHEC bubmorexa [IOK
’ 4 ’ https://m.edsoo.ru/00ade104
IIpUMEHEHNE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHne CONTHON KHCIOTBI bubmorexa [JOK
v . . ’ https://m.edsoo.ru/00ade348
W3Yy4YCHHE € CBOMCTBY
Berancienus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUI, €CIIH OTUH bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE

99 OO11ast XapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
ANOTPOITHBIE MOJU(PHUKALINN CEPBI.

93 Haxoxnenue cepsl u eé bubmmoreka [JOK
COEAMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoa0pO, CTPOCHHE,

24 (bninqecml;e u XI/II;/[I/IIIGCKI/IG bubmmorexa LOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepsl. CepHas KUCIIOTA,
25 (hU3UYECKHe U XUMUYCCKUE bubmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOUCTBA, IPUMCHCHUC
XUMUYECKUE PEaKIIH, JICHKAIIHNEC B
26 OCHOBE MPOMBILIUIEHHOTO criocoba bubmmoreka [JOK

MOJIy4YEHUSI CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKPYKArOILLEH Cpeabl
COETUHEHUSIMU CEPBI

Brluucienne MaccoBOM TOIHU

bu6mmoreka [IOK

27
BBIXOJ[a IPOJYKTA pEaKLIUU https://m.edsoo.ru/00adec8a
OO0mmas xapakTeprCcTHKa 3JICMCHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC bubmorexa [JOK
pacnpoctp PHPOZE, https://m.edsoo.ru/00adeeab
¢busnveckre 1 XUMHUYECKHE
CBOIMCTBa
AMMHak, ero pu3ndecKue u

29 XHMHYECKHE CBOMCTBA, IMOJTyICHUE bubmorexa [JOK

’ v https://m.eds00.ru/00adf004
Y IPUMCHEHHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «ITomyuyenne aMmMuaka, U3ydcHUE bubmorexa LOK
yqu > 13YH https://m.edso0o.ru/00adf180
€ro CBOMCTBY

31 A3oTHas Kuciora, e€ Gu3nveckue u Bbu6nuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH
AMMOHHS B KAUECTBEC MI/IHepaJIBHBIX

32 00peHuii. XUMHYECKOE bubmorexa [JOK
YAo0P ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH cpebl
COCAMHCHMSIMH a30Ta
dochop. Oxcun dhochopa (V) u

33 (bocg)o pHasI KI/ICJI((l))Ta q)(bpll)sn(qe)cxne " bubmmorexa [TOK

p L https://m.eds00.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOIyICHUE
34 Hcnons3oBanue dpocdaTtos B bubmmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynobpeHnuii. 3arps3HeHme
MIPUPOIHOM cpenbl hochaTamu

Yraepon, pactipocTpaHEHHE B

bu6mmoreka [IOK

35 npupoze, GU3sndecKue u
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux pusznueckue
1 XUMHYECKUEe CBOMCTBA.
36 DKOIOTHYECKUE IPOOIEMBI bubmmorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VroabpHas KUCIIOTA U €€ cOJIu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
"IlosrydeHne yrieKucioro rasa. bubnuoreka [IOK
38
KauectBennas peakuust Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHavabHBIC TOHATHS 00
39 OPraHUYECKUX BEIIECTBAX KAK O bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIUHEHUSIX YTIepoaa
40 KpeMmunii u ero coe quHEeHNUA bubmorexa LIOK
p https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
Pemenue skcnepuMeHTaIbHBIX bubnnorexa HOK
41 .
3a7a4 1o TeMe «BakHelmue https://m.edsoo.ru/00ae0bf2
HEMCTAJIJIBI 1 UX COCAUHCHUS»
KontponbHas padota Ne3 o teme
. bu6mmoreka [IOK
42 «Baxkueiimue HeMeTaIbl U UX

COCOAUHCHUA»

https://m.edsoo.ru/00ae0el18
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTaJuloB. Metaunieckast CBsi3b U

Bbu6nmuoreka [JOK

43
MeTaJUTnYecKas KpucTaaanyeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
MECTAJIJIOB
XHUMHUYECKHE CBOMCTBA METAILJIIOB.
44 DIEKTPOXUMHUUYECKUN P buGnnorexa LIOK
P . AR https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OOu1re criocoObl MOTyYSHHS
MCTAJIJIOB. CHHaBBI. BBI‘-II/ICJIGHI/ISI
45 110 YPaBHEHUSIM XUMUYECKAX buGnnorexa LIOK
P . https://m.edsoo.ru/00ae1156
peaKkIuii, €Clii OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [TonsaTHE O KOPPO3UU METAIIOB buGnnorexa LIOK
pP https://m.edsoo0.ru/00ael278
Bbu6nuoreka [JOK
47 €JIOYHBIE METAILIbI
i https://m.edsoo.ru/00ael4b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U Bbu6nmmoreka [JOK
Kaus https://m.edsoo.ru/00ael4b2
49 [{enouHO3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIblIMU ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxueilinue coeIMHEHU KaJIbLIUA bubmorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATH3ALIIS
3HAaHUHU
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK

yCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

53 "YKécTKoCTh BOIBI M METOJBI €€ bubmorexa [JOK
" A 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
Bbu6nmuoreka [JOK
54 AJTOMUHUN
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHIA U bubmmoreka [IOK
55
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneszo
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU bubnnorexa [HOK
senesa (1) u sxenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMAaTU3 AU
3HAHHUH
[TpakTuueckas paborta No 7.
Pemrenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
59 .
3ajad4 1o teme «Baknenme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COSTUHEHUS
BBI‘-II/ICJ'IGHI/ISI 110 ypaBHeHI/ISIM
XMMHYECKHUX PEAKIUM, ECIIU OAUH
U3 pEareHTOoB J1aH B U30BbITKE WU bubmmoreka [JOK
60
COICPKUT puMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJIM BBIXOJIa MPOTYKTA
peaknuu
61 O06001IeHNE U CHCTEMATH3ALIH
3HAHHUH
KonTpomnbHas padota Ne4 mo Teme
62 «BakHeHI1e MeTaIabl U UX

COCONHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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63 BemectBa u Mmarepuassl B 1 Bbu6nmuoreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNE 1 bubanorexka HOK
OKpY>KarollEeu cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0o011eHnE 1 1 bubmmoreka [IOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01IeHNE 1 1 bubnumoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHne 1 1 bubmmoreka [JOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxkrmmmonepHoe o61mectBo «M3marenberBo «lIpocBemenuer
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,

Axumonepnoe o6mectBo «M3narensctBo «IIpocsemenne

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

Xumus. 10 knacc. Metoandeckoe nocobue k yueonuky O. C. ['abpuensna
«Xumus. 10 knacc.

bazossrit yposens» / O. C. I'abpuensH, C. A. CnagkoB. — 3-€ U3/., CTEPEOTHIL.
— M. : lpoda,

2022

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/



http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/
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