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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHOi padouel MporpaMMbl BOCIIUTAHUSA
U C Y4€TOM KOHIENIMHK TMpenojiaBaHusi ydyeOHOro 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 PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4E€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 OOIIETO 00pa3oBaHMs, a TaKkKe TPeOOBaHHM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIbHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PEHUS
o0ydJaromierocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XUMHUEH TMPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUS Tr100aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

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

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTALHBIX W HCCICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJaIONTUXCS;



criocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSIM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCA.

JlanHble HampaBlieHUs B OOYYEHHHM XUMHMH OOECHEeUYMBAIOTCS CrHelu(pUKon
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyecku
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHS.

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 C(POPMUPOBAHA HA OCHOBE
CUCTEMHOT0 moaxona k €€ mzydeHuro. ColepiaHue CKIIabIBA€TCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUM
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHHN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHASI (PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJYUCHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKON COCTABIIONIEN HAYYHOW KapTUHBI MHpA B JIOTHKE
e€ CUCTEMHOM PUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU W3
paHee M3YYECHHBIX yueOHBIX MpeaMeToB: «Okpyxawomuid mupy», «buonorus. 5-7
KJIaCCh» U «Pu3ukKa. 7 Kiacey.

[Ipy wu3yyeHMH XUMHUHM MPOUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEIIbHOCTH YEJIOBEKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHUT MHUPOBO33PEHUYECKOTO0 XapakTepa, si3blka HayKH, B MPHUOOIIEHUH K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XUMHUYECKUX PEaKIIHii, B
(GbOopMUPOBAHNY U PA3BUTUH MMO3HABATEIbHBIX YMEHHUH U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM NEITeTbHOCTH, OCBOCHUHU MPABHII
0€e301acHOT0 0OpaIIeHNS C BEIECTBAMU B TIOBCETHEBHOM JKU3HHU.

[Tpu w3ydyeHUn XMMHHU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHUE NMPUOOPEN TaKUE LI, KaK:

— (¢opMUpOBaHHE WHTEIUIEKTYaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHPHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYyYEeHHs] Ha CHCTEMaTH4YeCKoe TMpUOOIIEHUE
oOydaromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON MEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecreueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATETbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTEHIMH), WMEIOIUX YHUBEpCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— ¢opmupoBanne o00meld (YHKIIMOHATFHOM ¢  €CTeCTBEHHO-HAyYHOM
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATh W OLICHWUBATH SIBICHUSA
OKPY’KaroIIeT0 MHpa, WCIOJIBb3Ys 3HAHWUS W OIBIT, MOJYYCHHBIE MPU H3yYEeHUH
XUMUH, IPUMEHSITh UX TPU PEIICHUH TPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
JIeSITEIbHOCTH;

— (QopmupoBaHue y o0Oy4yarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIeCO00pa3HOro0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HENSIX
COXPaHEHUS CBOETO 370POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIICUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIpO(dUIS M HANpPaBIEHHOCTH AAbHEHIIIETO
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 HEJIETIO).



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
BemiecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

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

Xumudeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHass macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KomnuectBo Bemiectsa. Moisb. MomnsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCIUHECHUM.

@u3nuecKue U XMMUYECKUE SABJICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJECHUE
buszndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMs BOJbI) U XMMUYECKHX (FOPEHHUE CBEUHU, MPOKAITUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeUCTBUE xkele3a ¢ pacTBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICICHHS CMECEH: C MOMOINbI0 MarHuTa, (pUIbTPOBAaHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHUCAaHHUE  PE3yJbTaTOB  MPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MAacChl, CO3JaHUE MOJEIIEM MOJICKYJI
(IIapoCTEepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT UM MpPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpoAE, (PU3MUECKHE U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe kucmopoma. CrocoObI
MOJYYEHUS] KHUCIOpOJa B Ja0OpatopuM H MOpOMbIIUIEHHOCTUH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporiHas MoAupUKaIUs KUCI0poaa.



TennoBoit 3¢(}eKT XMMHUUECKOW peakInH, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpozeE,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToSTyueHust. 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 10Jis BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEKa. KpyroBopoT BOJIBI B IPUPOLE.
3arps3HeHre NpUpoJHbIX BoJI. OXpaHa U OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusnmdeckne u XUMHUYECKUC
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonmydeHre OCHOBaHUM.

Kucnote. Knaccudukarnus kucnor. Homenkmarypa kucinor. @usnyeckne u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimmoB H. H. bekerona.
[TosryuyeHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHHUIM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHne
B3aHUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpaIieHus ropeHus (1mosxkapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IOJYy4YEHUE, COOMpaHUE, pACMO3HABAHHUE W W3YyYEHHUE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
HCIIOJIb30BaHNE BUJICOMATEPUATIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, uCCIenOBaHME OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3THYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEAECIEHHOW MACcCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMU (HAaTpUEM H
KaJbllieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIOICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIET0YEH, N3yUYEeHHE B3aUMOJICUCTBUS



okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCJIOT C METaulaMu, peaKiui
HEUTpaNU3aluu, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIbHBIX 3a]a4 110 TEME
«BakHenme Kiraccbl HEOPraHUYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
yaiemMenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

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

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

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoii cucreme 1. . Menneneena.

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

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. . MenneneeB — y4€HbIM U
IpaKIaHUH.

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

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS] U BOCCTAHOBIIEHUS. OKHUCIUTENINA U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT M IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropenue, peakiiy pa3oKeHHsl, COSUHEHU).

Mestcnpeomemmnuie ceasu

Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OOmue ecTeCTBEHHO--HAYYHbBIE TOHSTHS: HAYYHBIN (pakT, TUIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUuIHOCTh, HAOIIOICHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIMoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE€ COCTOSIHME BEIEeCTBa, Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAIHS, KAIBIUA U UX COCTUHECHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepuomnueckor cucreme u
CTPOCHHUEM KX 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 BENIECTB, OTHOCSIIMXCS K pAa3JUYHBIM KJacCaM HEOPTraHMYECKUX
COCIMHEHU, 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 DJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
Y4aCTHIO KaTajin3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [[oHSITHE 0 TOMOTE€HHBIX M Te€TEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTue 0 xumMmuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pEaKIMh M IOJO0XKEHHUE XHUMHUYECKOIO

PaBHOBECHSI.
OKUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLWH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocrtaBneHue  ypaBHEHUH

OKHCJIIUTCIBHO--BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C HCIIOJB30BaHHECM  MCTOAA
SJICKTPOHHOT'O OajaHca.



Teopus 3NEKTPOIUTHUECKON JUCCOUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTBHI.
Karnonbl, aHroHbl. MeXaHW3M AUCCOLMALMM BELIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CcBsi3U. CTeneHp auccounanuy. CHUIbHbBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE WM COKpAalIEHHbIE MOHHBIE YypaBHEHHs peakumid. CBolicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEICTABICHUI 00 3JIEKTPOIUTHIECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadurTa M anmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIUU OT
BO3JICHCTBUSL  pa3iMYHBIX  (PAKTOPOB, HCCIEJOBAHHE  DJIEKTPOIPOBOJHOCTHU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEI0YEN U coJiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEIEHUE OIBITOB, HIUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakuuii HOHHOro oOMeHa (oOpa3oBaHHE OCAJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEAKUUU PA3I0KEHUs,
COCIMHEHMSI), PpACIIO3HABAaHWE  HEOPraHMYECKUMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha HOHBI, pEHICHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapakTtepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKNE CBOKWCTBA Ha IIpUMepeE Xjopa (B3auMoeicTBre
C MeTajJylaMHM, HEeMeTajulaMu, mienodamu). XiopoBoaopor. CoisiHas KHCIIOTA,
XMMHWYECKME CBOWCTBA, IIOJy4yeHHE, IpuMeHeHue. [JlencTtBue Xxiopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaykHENIIne XJIOPUAbl U UX HAXOXKICHHUE B
npuUpoe.

OOwmast xapaxkTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHbIe CTENeHU okucieHus. CrpoeHune u (uU3HUECKHe CBOWMCTBA
IPOCTBIX BEILIECTB — KMCIOPOJa U CEpbl. AJJIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMHUYeCcKue CBOMCTBa cepbl. CepoBOOpO, CTpOeHHUE, (U3MUECKUe U
XUMUYECKHE CBOMCTBA. OKCHIABI CEPBl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHYECKHUE CBOMCTBA (00II1e KaK MpeIcTaBUTeNs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE pPEaKlMU, Jiexkallie B OCHOBE
IPOMBIIIJIEHHOTO Ccroco0a MONy4eHUusl CepHOil kucnotThl. IlpuMeHeHnue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnaenue ceppl U €€ COCAMHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HECHUE
OKpY>Kalollle cpeibl COCIMHEHUSIMU cepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHS.



OOmast xapaktepucTuka 3meMeHToB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmuyeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuax, ero
dbu3nUecKkue 1 XMuMUYECKHUEe CBOMCTBA, MOJyueHue u npuMmeHeHue. Conu aMMOHUS,
ux (pU3NYECKUEe 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.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre u xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucimora, HU3NIECKUE W XUMUYECKHUE CBOICTBA, MOJTy4YCHUE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIE CTENICHU OKUCIICHUS. Y TIIepO/l, AJTTIOTPOITHBIE MOIU(PUKAIINH,
pacnpocTpaHeHue B NpUpoje, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA. AncopOrus.
KpyroBopor yrimepoma B mnpupozae. Oxcuawsl yriepoma, ux (Qusudeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. JKOJIOTHYECKUE MPoOJIeMbl, CBSI3aHHbIe ¢ OKkcuaoMm yriepoaa (IV),
TUMOTE3a II00ATbHOrO MOTEIUICHUS KJIMMaTta, MapHUKOBBIA 3Q¢eKkT. YTosibHas
KHCIIOTa U €€ COoiM, WX (PU3NYeCKHe W XUMHYECKHE CBOWCTBA, MOJYYCHHUE U
npuMmenenrne. KauecTBenHas peakius Ha kapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, MPOMBIIITIEHHOCTH U CETHCKOM XO3S1CTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HePTH),
NPOAYKTBl UX TepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U UX
poii B JKM3HU UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUIM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoeMHEeHHs KpeMHUs B npupoje. O01me npeacTaBieHus 00 OKCHIE
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIOJB30BAHUE B OBITY, B
MIPOMBITIUICHHOCTH. Ba)XHEHIe CTpOUTENbHBIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, >Kkene300eToH. [IpobmeMbl 0€30macHOTO  MCIMOJIB30BAHUS
CTPOUTEIHHBIX MaTEPHAJIOB B IIOBCETHCBHOM KU3HH.

Xumuueckuii IKCnepumenm:

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



X TIPOTEKAaHWS, OIBITHI, OTPAXKAIOIMME (PU3NUECKHE W XUMHYECKHE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHUE C 00pa3iaMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUA caxapa Moj IeUCTBUEM KOHLIEHTPUPOBAHHON
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIOTHI,
MIPOBE/ICHNE KAYeCTBEHHON PEAKINU Ha CyJb(aT-uoH ¥ HAOIIOACHUE TTPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWCTBaMU a30Ta, (ocdopa u ux
coeMHEHUI (BO3MOXXHO HCIOJBb30BAaHUE BHACOMATEPHUAIOB), 00pa3iaMi a30THBIX
u ocopHBIX ynoOpeHUi, MmoayuyeHue, coOupaHue, pacro3HaBaHHE U H3Y4YCHUE
CBOWCTB aMMHUaKa, MPOBEJACHHWE KAYECTBEHHBIX pPEaKlMil Ha MOH aMMOHHS U
dochar-noH W W3yuyeHHWE TPU3HAKOB MX MPOTEKAHUS, B3aUMOJCUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YYEHHE MOJENeH KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOra3a, IOIY4YEHHE,
coOupaHue, paclio3HaBaHWE M M3Y4YEHUE CBOMCTB YTJIEKUCIOTO Trasa, MpOBEIECHUE
KaueCTBEHHBIX PEAKIMA Ha KapOOHAT M CHJIMKAT-WUOHBI U U3yUYCHHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKIHUEH CHIMKATHOW MPOMBIILICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme «BakHeilllne HeMeTaluibl U X
COCTMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuonnyeckor cucremMe XUMHUYECKUX 3yneMeHToB [[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyT'YH, JIOPATIOMUHHM, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHtoB /. M. MenzaeneeBa, CTpO€HHME MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe Hatpus U Kaius). Okcuiabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHBIX METalIOB M HX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblUMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe Xxumru4ueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B Ipupoe. PU3NUeCKUe U XUMUYECKUE CBOMCTBA MarHus U



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

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue U
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOoXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA *ene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKAHUs
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblIMs, aTFOMUHUS, ITMHKA, xKeme3a (1)
u xenesa (II), menu (I), HaOmroeHME M OMHMCAHWE IPOIECCOB OKpaIlIMBaHUS
IJJaMEHH HWOHAMU HATpus, KaJlus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHenime
METaJUIbl U KX COCTUHEHUS».

XUMHA 4 OKPYKaWIIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOrax U OTPABIICHUSIX.

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

Xumuueckuii IKCnepumenm:

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, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOIO LIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHSA: HAy4dHBINH (DaKT, TUMIOTE3a, 3aKOH,
TEeOpWs, aHalu3, CHUHTE3, KiacCUUKANKs, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aToM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUIECCKUI 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINIECKAs
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI W3MEPEHUsS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC 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 PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMM M HOpPMaMHM IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XWMHUYECKOW HAayKH B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJAETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUST O COLMAIBHBIX HOpPMax M IpaBUJAX MEXINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOH,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIY B IIPOLIECCE 3TOM yUEOHOM NeATEIBHOCTH, TOTOBHOCTH OLICHUBATH
CBOE IMOBEJEHUE M TMOCTYINKH CBOMX TOBApUILEH C MO3ULUUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBUN MTOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JJI NTOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aJKOrosi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u Tpyia pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHMM 1O  XHMMHHM, OCO3HAHHBIA  BBIOOP
WHUBUTyAIbHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ €30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00ANIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHUMHUH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIIEHAYYHbIE TOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakt, CUCTEMa, TMPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



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

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eificCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), WCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH  OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3HI TIO IPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJNI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XHUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHUE NMPUMEHATH Pa3Iu4yHble METOAbl U 3alpOChl MPHU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPO aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJayl HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu popmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAroLEHd NPHUPOAHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yYMEHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) MO CYILIECTBY
oOcyxxmaeMoil  TeMmbl, (OPMYITUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
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 MCCJIEAOBATEIbCKOW  JESITENBHOCTH  IPU  PELICHUHU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAILUS
COBMECTHBIX JECHCTBUW, ONPEAECICHUE KPUTEPUEB [0 OLEHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YyHUBeEpPCAJIbHbIEC Y4eOHbIE 1elCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTAaBJSATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 33JaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbI€ B YCIOBUU 3aJaHUMN.

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 o0mact  «XUMHS», BUIBI
JEATEIPHOCTH 1O  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsIX.

K xoHIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl 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, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUSI, PEaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, IK30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiinu,
SJIPO aToMa, dJIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHYECKasl CBA3b, MOJSPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBS3b, HOHHAS
CBSI3b, WOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BEIIeCTBa
(mpolLieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

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

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
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 XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPaHECHMSI MAacChbl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpbIE HMMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee YuCiio IIEKTPOHOB U
pacmpeneneHnue ux 1mo AIEKTPOHHBIM CJIOSIM);

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

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

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

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

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN NEITETEHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHWE, CHCTeMaTH3alluio0, KIacCHU(PUKAIHIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIe1I0BATh MPABUIIAM MOJb30BAHUS XUMUYECKOM MOCY101 U TaO0paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBuUjiaM oOOpalleHusi C BEIECTBAMH B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYICHHUIO M COOUPaHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCJIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE IKCIMEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHJIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, WOHHAas,
MeTajuInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauloB, CILIABHI,
CKOpPOCTh XMMHUYECKOW pPEAKUHH, MPEAEIbHO AOMYCTHUMAasi KOHILIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB M YPABHEHUI XMMHUYECKUX PEAKIINM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 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 [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy [leproamdeckoil cUCTEMbl XMMHYECKHUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» Hu «modoodHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HauYeHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSACHSITH 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 TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEMEeHeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCIOT,
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 COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

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

coOJro1aTh TpaBuJa MOJL30BAHNS] XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWjia oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYICHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuMaka M yriaeKkuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMUA-, HMOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIUU MBICIUTEIbHOMN JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 00001IeHNE, CUCTEMAaTH3alIMIO, BbISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YUYECHHS] CBOWCTB BEIIECTB M XMMHUYECKUX
peaKkmuii, eCTECTBEHHO-HAyYHbIE METOABl TO3HAaHUS — HaOII0ICHUE,
W3MEpPEHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (PEaTbHbIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U JyeKTpOHHBbIe (LM pPOBbLIE)
KountpoabHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoTsI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
’ MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeloBeKa
12 BemtecTBa 1 XuMHU4ECKHE 15 | Bbu6nmuoreka [JOK
’ peaKImn https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Paszgen 2. BaxHeiiluue nmpeacTaBuTeIu

HEOPraHnvIeCKMUX BEIIECTB

1 Boznyx. Kucnopon. [lonstue 6 bubmmoreka [IOK
00 okcuax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nmuoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

Bbu6nmuoreka [JOK

3.1 XAUMHUYECKHX dj1eMeHToB 1. 1. 7 hitps://m.cdsoo.ru/7f41837c
Menpene-eBa. CtpoeHue
aToma
XUMHYECKas CBA3b.
3.2 OKHUCIIUTEILHO 8 buGnnorexa LIOK
) https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEJIBHBIE PEAKIINH
Bbu6nuoreka [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41837¢
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 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexka HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIU. g 1 1 bubmmoreka [JOK
’ XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
)1 OO01mast xapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 1 bubmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
’ PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 2 2 bubmmorexa LHOK
' o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECAMHEHUS
Hroro no paszneny 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
2 B 1
3 aXHeUIIe MeTaJuIbl ¥ UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BemecTBa n MaTepuaibl B )KU3HU YelIOBEKa 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'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 KUIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabnbie I[IpakTHyeckne A p
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl

1 [Ipenmer xumuu. Poias xumun B 1 lHepens bu6mmoreka [IOK
JKM3HU 4YeIoBeKa. Tena u BemecTra https://m.edsoo.ru/ff0d210c

) [NousaTHE O METOAAX TO3HAHUS B | 2Hepena Bbu6nmuoreka [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia 2 Hepens

3 paboTel B 1abOpaTOpUN U IPUEMBI 1 bubmmoreka [JOK
oOparteHus ¢ 1adopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yucteie BemecTBa U cMecH. CriocoObl 1 2 Hepens bubmuorexa [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora No 2 3 HepenA

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK

g . PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»
6 ATOMEL 1 MOTCKVIILL | 3Henens bu6mmoreka [IOK
4 https://m.edsoo.ru/ff0d2a6c

. XuMHUYECKHe 3JIEMEHTBI. 3HAKU | 4Hnepens bubmuorexa [JOK
(CUMBOJIBI) XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U COXKHBIE BENIECTBA 1 Henend bubmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6c
SHepens bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

SHepens

Bbu6nuoreka [JOK
10 Xumunueckas popmyna. BaieHTHOCTB
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
1 OTtHocuTeNbHAs aTOMHAs Macca. 6Henena bubnnorexa [HOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10151 XUMHYECKOT0 6Heaens bu6mmoreka [IOK
3JIEMEHTa B COEIMHEHNN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJib. 7Hepena Bbu6nmuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUEe U XUMAYECKUE SIBIICHHUS. 7Hepens bubmuorexa [JOK
XuMHUUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku u ycloBUS IPOTEKAHUS 8Henens bubnnorexa HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCcChl BEIIECTB. 8Hepens bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust KoauyecTBa, Macchl 9Hepens
17 BEIIIECTBA 10 YPAaBHEHUSIM bubmmnorexa [IOK
P . https://m.edsoo.ru/ff0d5708
XUMUYECKHUX peaklnid
Knaccudukanmst Xumuaeckux 9Hepens
18 €aKIMil (COeTUHEHUS, Pa3I0KCHHS bubmmorexa LIOK
p b ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi- 10Hepena
19 sHuukoneauct. O6o0eHNE 1 bubmorexa [TOK
H AT Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 KonTtponsHas padora Nel o teme 10Henens bubmmoreka [IOK

((BGH_IGCTBEI U XUMHUYCCKUC PCAKLTUN

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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Bo3nyx — cmech razos. Cocras

11Hepnena

21 Bo3ayxa. Kuciopo DJIEMEHT U bubmorexa [IOK
Ayxa. poZ https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
duznyueckre 1 XUMHYECKHE CBOMCTBA 1l1lHepensa
22 KHCJIOPOJia (peaKIuu OKUCICHUS bubmorexa [JOK
poia {peaki i https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoOsI ITOIyYEeHNST KUCIIOPOa B 12Hepens
23 nmaboparopuu iqn OMI:.IH_IJIerHOCTI/I bubmorexa LHOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3pPexT XuMUIECKOi 12Hepens
24 peaKIuu, MOHATUE O bubnnorexa [HOK
TEPMOXUMHUYECKOM YPABHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
U SHAOTEPMUYECKHUX PEaKIIMIX
TomnuBo (HedTh, Yroab U METaH). 13Hepens
25 3ar SISHGIEI/qu];OS a a, CIoCOOBI iro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPACHUS
[IpakTuueckas padora Ne 3 mo Teme 13Henens
26 «ITonmyyenue u cobupanue bubmorexa [IOK
. P o https://m.edsoo.ru/ff0d4ae2
KHCIJIOPO/Ia, U3YYCHHE €TO CBOMCTBY»
7 Bonopoa — anemeHT u npocroe 14nepena bubmmnoreka [IOK
BelecTBo. HaxoxneHnue B npupojae https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue U XUMAYECKUE CBOMCTBA 1l4Hepenn bubimoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsTre o0 KMCIOTaX M COJISIX 15Hepens bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI TToTydeHust BOAOpPO/Ia B 15Hepens bubmmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktudeckas padora Ne 4 mo Teme 16Hepens
31 «ITomyuenue u cobupanue Boa0poIa bubmorexa [IOK
i o P AOPOZA, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOHCTBY
0 MomnsipHblii 00bEM ra30B. 3aKOH 16Henens bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienus o0b€Ma, KOJIHYECTBA 17Hepens
33 BEIIECTBA r'a3a I10 €ro U3BECTHOM bubmorexa LOK
Hl . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruncienus o0bEMOB ra3oB 1o 17Hepensa
34 ABHCHHIO PEaKIIUM Ha OCHOBE bubmorexa [IOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUN Ta30B
35 ®dU3N4eCcKue U XUMUYECKUE CBOMCTBA 18Hepena bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [Tonsitue 00 18Hepena bubmuorexa [JOK
36
AHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopna xak pacTBOpuTENb. 19Hepena
37 HacreInennnsle 1 HeHaCBIIIEHHEBIE bu6mmoreka [IOK
pactBopbl. MaccoBasi 10J1s BELIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTrueckas padota Ne 5 o Teme 19Hepena
18 «IIpuroToBieHre pacTBOPOB C bubmmoreka [JOK
onpeaesEéHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
19 Kontponbnas padota No2 o teme 20Hepens bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCu(pUKaIus, 20Hepens bubnnorexka HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydeHne u XUMUYECKUE CBOWCTBA 21Hepens
41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
4 OcHoBaHusI: cOCTaB, Ki1accuukanus, 21Hepens bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA 22Hepens bubimoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, 22Hepens Bbu6nuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHue u XMMUYECKHE CBOMCTBA 23Hepens bubnunoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIaTypa, 23Hepens
46 cnoco((SLII) oJI )eHI/Iﬂ XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktuueckas padota Ne 6. Pemenue 24Hepens
47 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI)
I'enernueckas CBSA3b MEXKITY 24Hepens
48 KJIaCCaMH HEOPTaHUYECKUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COETMHEHUIT
49 O06o01IeHre U cucTeMaTr3aIus 25Henens bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
Kontposbnas padota Ne3 no teme 25Hepens
" bubmuoteka [JOK
50 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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IIepBbie monbITKH Knaccn(bmcaunn 26Hepnensn
51 XUMHUYECKHUX 3J1eMeHTOB. [loHsATHE O bubmorexa [JOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[lepronnueckuii 3aK0H U 26Hepens
57 [lepuonuueckast cucrema bubmmoreka [IOK
XUMHUYECKUX 3JieMeHTOB [[. 1. https://m.edsoo.ru/00ada52¢c
Menneneena
53 [Iepuonbl, rpynIibl, TOATPYIIIBI 27nepens bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX 27Hepens bubmmoreka [IOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK 28HepenA
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [TOK
https://m.edsoo.ru/00ada6bbe
cucremsl [. 1. Menaeneesa
XapakTepucTUKa XUMHUYECKOTO 28HepenA
56 3JIEMEHTA 110 €TI0 MOJI0KEHHIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [leprnoanyeckoro 3akoHa 29Hepens
57 JUISl pa3BUTHSI HAYKU U MIPAKTUKU. J1. bubmmoreka [JOK
N. MenneneeB — y4€HbIi, IeIaror 1 https://m.edsoo.ru/00ada96¢
rpakiaHuH
58 DNEKTPOOTPULIATEIIBHOCTh ATOMOB 29Hepena bubmmoreka [IOK
XUMUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMmuueckas CBsi3b 30nenens bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHast XuMH4eCKas 30Henens bubmmoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanentnas nenosnspHas ) 31Hepens bubmmoreka [JOK
XUMHUYECKAS CBS3b https://m.edsoo.ru/00adaab9

62 CreneHb OKUCTICHUS 1 31nenens bubmorexa [TOK
https://m.edsoo.ru/00adae28

63 OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIC ) 32Henens bubmuorexa [JOK
peakuuu https://m.edso0o.ru/00adb076

64 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 32Henens bubmmorexa [TOK
https://m.eds00.ru/00adb076

33Hepens Bbubnnoreka [IOK
65 l'onoBast koHTpONBHAS paboTa 1 hitps://m.c dsof)l.ru 100adb4s6

66 PesepBHelil ypok. O600IICHHE 1 1 33Hegens bubmuorexa [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00adb33c¢c

67 PeseprubIil ypok. O6001IeHNE 1 1 34Hepens bubmuorexa [JOK
cUCcTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2

68 Pezepublit ypok. O6001meHue u 1 34Hepens bubmmoreka [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpas3oBaTesibHbIE
padoTsI padoTsI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 Ilepuoauueckas cucrema 1 bubanorexka HOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XUMUYECKOW CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriay0OaeHue 3HaHUI | 1
OCHOBHBIX pa3zeyioB Kypca 8
KJ1acca»

6 Knaccudukanmst xumuaeckux | Bbu6nmuoreka [JOK
pEaAKLH MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKON

7 eakquu. IIoHATHE O TOMOI€HHBIX U 1 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX

2 [TonsiTHe 0 XMMHUYECKOM | bubmnorexa [JOK

paBHOBecuH. DAKTOPBI, BIUSIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XMMHUYECKOU peaKiiuu
U TIOJIO)KEHUE XUMHUYECKOTO
paBHOBeCHS

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC

bu6mmoreka [IOK

naucconuanya. XuMHu4YecKkue
pEaKUHUH B paCTBOpax»

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOI
10 nccoranuu. CuiabHbBIE U c1a0bie bubmorexa LOK
A HHATLHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peakIni bubmorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHHH B CBETE MPEACTABICHHI bubanorexka HOK
00 DIIEKTPOIUTUIECCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIUU
XHUMHYECKHE CBOMCTBA COJIEN B
13 CBeTe IpeACTaBIeHUI 00 buGnnorexa LIOK
pedt . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAITIT
14 IMTonsgatue o ruaponnse coiaei buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01enre 1 cucTeMaTr3aus bubmuorexa [JOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckast padora Ne 1.
16 «Pemenne sxcnepuMeHTAIBLHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTtponsHas padora Ne2 o treme
17 «OIIeKTpoIUTHYECKAs bubnuoreka [IOK

https://m.edsoo.ru/00addec0
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OO01mast XapakTepuCTHKA TaJIOT€HOB.

18 XuMHu4ecKrue CBOMCTBA Ha IPUMEPE bubmorexa HOK
p P https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopon. ConsHas KUCJIOTa,
19 XI/IMII/)IIIGCKI/IS CBOICTBa, IIOJIy4YeHHE bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomydeHue COJITHOM KUCIIOThI bubmorexa [TOK
v . . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEaAKIIUN, €CIIH OOUH bubmorexa LOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B H30BITKE

” OO61mas xapakTepUCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(DUKAIINH CEPHI.

” Haxoxnenue cepol u € bubmmoreka [JOK
COEIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPhI
CepoBoI0pOI, CTPOCHHE,

24 qml;nqecml/:e U XI/III:/II/I‘-IGCKI/IG bubmmorexa LHOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3YecKue U XUMHUIECKUE bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMHUYECKUE PEAKIINH, JICKAINEC B
26 OCHOBE IIPOMBIIIIEHHOTO CII0c00a bubmmoreka [JOK

MOJTyYEHUS] CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeasbl
COEIMHEHUSIMU cephl. Brruncnenue
MacCcOBOH JOJH BBIXOJIa MPOIYKTa
peakuuu

I[I/IaI‘HOCTI/I‘IeCKaSI KOHTPOJIbHAaA

27
pabora o matepuanam OI'D
OO6m1as XxapaKTepUCTHUKA DJIEMEHTOB
VA-rpynmsl. A30T,

28 acho poycli aHCHHUE B IIPUPO/IC bubmorexa [TOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeeab
¢du3nvecKkre 1 XUMHUECKUE
CBOMCTBaA
AmMMuak, ero pusnyeckue u

29 XMMHYECKHE CBOMCTBA, IIOJIyUYCHHE bubmorexa [TOK

’ v https://m.edsoo.ru/00adf004
U TIpPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonyyenne aMmmuaka, H3y4deHue bubmorexa [TOK
yqv > 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A3oTHas KucioTa, e€ Gu3ndecKue u Bbu6nmuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
AMMOHHS B KQUeCTBE MUHEPAThHBIX

32 no0peHnii. XUMUYECKOE buGnnorexa LIOK
yAo0p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEeH CpeIbl
COCAUHCHUSIMH a30Ta
®dochop. Okcun dpochopa (V) u

dop docgopa (V) bubmuorexa [JOK
33 docdopnas kucnora, pusndeckue u

XUMHUYCCKUC CBOI>'ICTBa, MOJIY4YCHHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pochatos B
KauecTBE MHHEPATbHBIX

Bbu6nmuoreka [JOK

34 ynoOpeHuii. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamu
Yraepona, pacmpocTpaHeHHUE B
35 HpHpI())z[e, EHBI/II:IGCKI:/IG u bubmorexa [TOK
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcupsl yraepoaa, ux Gpundeckue
Y XMMHYECKHE CBOMCTBA.
36 DKosorunyeckre npoodIeMsl, bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
Iv)
N bubmuorexa [JOK
37 YTOMBHAA KHCIIOTA 1 €€ COMH https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
18 "ITosrydyeHune yrieKucioro rasa. bubmmoreka [IOK
KauectBenHnas peakuust Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
[TepBoHauanbHBIE MOHATHS 00
39 OpraHWYECKUX BEILECTBAX KAK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIiiepoaa
40 Juarnoctuueckas paboTa mo
matepuanam OI'D
41 Kpemuuii u ero coeauHeHust bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTruueckas pabora Ne 5.
4 Pemenue skcniepuMeHTaIbHBIX bubnnorexa [HOK

3aza4 mo teMe «BaxkHeine
HEMECTAJIJIBI U UX COCAUHCHUS»

https://m.edsoo.ru/00ae0bf2
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KonTtponsHas padora Ne3 o teme

. bubmuorexa [JOK
43 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCIUHEHHUS»
OO1m1ast xapaKTepUCTHKA
XUMHYECKHUX DJIEMEHTOB —

44 MeTaJlI0B. MeTaiinueckas CBs3b U bubmuorexa [JOK
METaJUTNYeCKasi KpUCTAJIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METAJIJIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

45 DIIEKTPOXUMHUYECKUHN PsifT bubmorexa HOK

P " P https://m.edsoo.ru/00ael 156
HanpsHKEHUH METAILIIOB
O6u1me crnocoObl MoTy4eHust
MeTtaiioB. CrutaBbl. Beraucnenus
46 M0 YPaBHEHUSIM XUMHUYECKUX bubmorexa HOK
P . https://m.edsoo.ru/00ael1156
peakIui, eciii OAUH U3 PEarcHTOB
COAEPKUT IPUMECH
47 TTonsATHE O KOPPO3UU METAIIIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ac1278
Bbu6nmmoreka [JOK

48 €JI0YHbIC METaJLIIbI
m https://m.edsoo.ru/00ae14b2

49 OKcuabl U THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2

50 [I{erouHO3EMENBHBIE METAILIBI — bubnuoreka [IOK
KaJIbIIUA U MarHui https://m.edsoo.ru/00ael5e8

51 Baxxueiinme coeuHESHNUS KLU bubmmnorexa LIOK

https://m.edsoo.ru/00aecl5¢8

57 JKEcTkocTh BOABI U CITOCOOKI €& bubmuorexa [JOK

yCTpaHEeHHs

https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuueckas padora Ne 6 o reme

Bbu6nuoreka [JOK

>3 "}KGCTKOCTL"BOHH 1 METOJBL €€ https://m.edsoo.ru/00aclae8
YCTpaHECHHS
. bubmuorexa [JOK
>4 AmOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U bubmmoreka [IOK
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmorexa [IOK
https://m.edsoo.ru/00ae1d86
57 Okcuabl, THAPOKCUIBI U COJIH bubanorexa HOK
xenesa (1) u xxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O00011eHNE U CUCTEMATU3ALMS
3HAHHUI
[IpakTuueckas padora No 7.
59 Pemenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 mo teMe «BaxkHeimne https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brrurcnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH
60 U3 PeareHTOB JIaH B U30BITKE WU bubmmoreka [JOK
COAEPKUT IpuMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOH JI0JM BbIXOJIa MPOIyKTa
peakiuu
61 O06o001IeHre U CHCTeMAaTHU3 AN
3HAHWUI
62 l'onoBast koHTpONBEHAS paboTa
63 BemectBa u maTepuansl B Bbu6nmmoreka [JOK

HOBCGI[HGBHOI\/’I JKHM3HH 4YCJIOBCKa

https://m.edsoo.ru/00ae3£50
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64 XUMHYECKOE 3arpsi3HEHUE ) bubmmoreka [IOK
OKPYKaIOIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn ) bubnumoreka [IOK
9KOJIOTHYECKUX MTPOOIEeM https://m.edsoo.ru/00ae4270
66 PesepBHslil ypok. O600111eH1E 1 | bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6001eHue 1 ) bubmmoreka [IOK
cUCcTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c¢
68 PesepBublit ypok. O60011eHue 1 ) bubnumoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCTBO

«3marensctBo «lIpocBemenre»

» Xumus, 9 kimace/ Pyasutuc I'.E., ®enpaman @.I'., AkimornepHoe o0IIecTBO

«3marensctBo «lIpocBemienre»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
https://prosv.ru/ data/assistance/136/69299166-985¢-11de-b619-

0019b91502d2.pdf?ysclid=lly0qchytv669992645 MeTtonuueckoe mocoodue st

YUHTEIIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

1) http://www.hemi.nsu.ru/ (OCHOBBI XUMHH. DIEKTPOHHBIN YUEOHUK)

2) http://yaroslaw.narod.ru/ (Kucnopoacoaepsxaiiyue opraHudecKue COSTUHEHMS)
3) http://www.himhelp.ru/ (IlomHBIi Kypc XHMUH)

4) http://chemi.org.ru/ (Y4eOHUK XUMUHN )

5) http://home.uic.tula.ru/~zanchem/ (3anumarenbHass XUMUS )

6) http://hemi.wallst.ru/ (Xumusi. O6pa3oBaTesbHbIN CAUT AJI TIKOJIHLHUKOB)

7) http://chemistry.narod.ru/ (Mup xumun)

8) http://www.alhimikov.net/ (ITone3nas nnpopmanys Mo XuMuM)



9) http://www.alhimik.ru/ (AJIXUMUK)
10) http://www.xumuk.ru/ (XuMuK.ru - caliT 0 Xumun)
11) https://resh.edu.ru/subject/29/8/ Poccuiickas 351eKTpoHHAs IIKOJA. XUMHUS 8

12) https://resh.edu.ru/subject/29/9/ Poccuiickas anexkTpoHHas 1Ikoja Xumus 9



C

[IpuunnsI:

7. JIMCT KOPPEeKTHPOBKHU NMOYPOYHO-TEMAaTHYECKOI0 IVIAHNPOBaHNs padoyeii MporpaMMael.

20 OpoOBCACHA KOPPCKTUPOBKA MOYPOUHO-TEMATUYCCKOI'O TIIIAHUPOBAHUA.

Komnuecto YPOKOB 10 KOPPECKTUPOBKU

KommuectBo YPOKOB OCJIC KOPPEKTUPOBKU

Ne ypoxka I ypoka Jlara
a0 aTa ypoka YpOKka
nocine dopma KOppeKIun

KOppeKIH | 10 Tema ypoxka KODDEK nocie | Tema ypoka (TeMBI YPOKOB) ITOCIIE KOPPEKIIUU
Hu KOPPEKLHUH nnpp H KOPPEKLHUH

«Paccmotpeno» Ha MO yuureneit oT 20 npoTokos Ne

[Ipencenarens MO / /

/

«CormacoBaHoy 3aM. AupekTopa o YBP

« »

20
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