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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHW K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHOI MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OOOQ, a Takxe Ha ocHOBE (efepatbHON paboyeil MporpaMMbl BOCTUTAHUS
U ¢ Y4Yy€TOM KOHICNIMK TpernojaBaHusi ydeOHOro mpeaMera «XHUMHS» B
oOpa3zoBaTenbHBIX opranusamnusax Poccutickoit deneparum.

[Iporpamma mo xumum Aa€T TPEACTABICHHE O IEAX, OOIIEH CTpaTeruu
oOyueHusi, BOCIHMTAHUSA W PA3BUTUS OOYyUYAIOIIUXCS CPEACTBAMH Yy4eOHOTO
npeaMera, YCTaHaBJINBAECT o0si3aTeNbHOE peaMETHOE CoJiepKaHue,
npeAycMaTpUBaeT paCIpEeNeIeHue €ro IO KilaccaM U CTPYKTYpHUPOBAaHHUE IIO
pazienaM M TeMaM MOporpaMMbl IO XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJICpKaHMUs, PEKOMEHYEMYIO
MOCJEAOBATEALHOCTh M3YUYCHHUSI XUMHUU C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO MpOIECCa, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcsi, OMNpeAeNseT BO3MOXKHOCTU MpeaMera IS
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTelbHOMN
MporpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TPeOOBaHUM K
pe3yJbTataM 00yUYeHHs] XUMUM Ha YPOBHE II€JICH U3yUYeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIILHON JIEITEIbHOCTH OO0YYaloIlIerocsi MO OCBOEHUIO
y4eOHOTr0 CoJIepyKaHMs.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM [Jisi (POpMHpPOBAHUST MHUPOBO33PEHUS
o0yyJarolierocs, €ro NmpeACTaBICHUM O MaTEepPUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatoT GopMUpPyEMble XUMUEH TPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU M 00 HIBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX pEHIeHUs TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHSl UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUILEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MIPOOJIeM 31paBOOXPAHEHUS.

N3yueHnune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXXHOCTEH  JIJii  CaMOpa3BUTHUS U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111Iei U (YHKIIMOHATHHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
OOy4JaromMXxcs, HABBIKOB WX CaMOCTOSTEIIbHOW  Y4eOHOW JeATEeIbHOCTH,
OKCIIEPUMEHTAILHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOMUMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK M B TPOPECCUOHAIBHOMN JCSITEIBHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
I[EJIOCTHOTO B3IUIsIIa Ha €AMHCTBO MPUPO/Ibl U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUM €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyUYarOIIUXCS;



CHoCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0pa3oBaHUE OOyJArOITHUXCA.

JlanHple HampaBieHUS B OOyYEHUH XMMHUU OOECIEUMBAIOTCS CHEIHPHKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUH Ha ONpeAeTEHHOM JTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XUMHUH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX MOHSATUN
OPTraHUYECKON XUMHHU.

CtpykTypa coaepxaHHsl MpOTrpaMMbl MO XUMHUU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO mnoaxoaa K e€ mzydeHuro. Colep:KaHHe CKIAAbIBAECTCS U3 CHCTEMBI
IOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. OO0e 3T CUCTEMbl CTPYKTYPHO OpPTaHU30BAHbl [0 MPUHLUILY
ITOCJIEA0OBATEIBHOTIO PAa3BUTHS 3HAHUM HAa OCHOBE TEOPETHYECKUX IPEICTABICHHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUsI KAK OCHOBBI BCEr'0 €CTECTBO3HAHMS;

— Ilepuoguyeckoro 3axkoHa /. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHUH aTOMa U XUMHUYECKON CBS3H;

— TMPEACTaBIEHUH 00 JIEKTPONIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBOpax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKH
MOJyYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJHOTO
YPOBHSI K IpyrOMY, BBITIOJIHSAS. (PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUSCBOWCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOIO NPUMEHEHHUS U MTOJYYEHUS N3y4aeMbIX
BEILIECTB.

OcBoenue mporpaMMbl IO XHMHHU CHOCOOCTBYET  (HDOPMHUPOBAHHIO
MPEACTABIICHUS] O XUMHYECKON COCTABIIOIIEN HayYHOM KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, HIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
[IO3HaHUS B HayKe. M3yyeHne XMMHM NPOUCXOAUT C NPUBJICYCHUEM 3HAHUN U3
paHee M3YYEHHBIX Y4YEOHBIX MpeAMeToB: «OKpYyKalolUuid MHP»,

«buonorus. 5—7 knacce» n «®dusuka. 7 Kiacey.

[Ipy wu3ydYeHHH XUMUU TPOUCXOIUT (HOpPMHpPOBAHME 3HAHUUW OCHOB
XUMHUYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XHMHYECKHX
3HAHUW — BaKHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
JOCTYMHBIX 00001IEHNIT MUPOBO33PEHUECKOTO XapaKTepa, sf3blka HayKH, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[O3HaHUS MpU M3YyYEHUU BEUIECTB U
XUMUYECKUX PeaKIuil, B ((GOPMUPOBAHUH W PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHHH B Yy4e€OHO-NO3HABAaTENbHOM W Yy4E€OHO-HCCIEN0BATEIbCKOM
JESTeIbHOCTH, OCBOCHHM TPaBWJ O€30MacHOro OOpalleHUs C BEIIECTBAMHU B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydeHUn XMMUU HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUSI BAXKHOE
3HaUYEHUE MPUOOPETH TaKUE 1EIH, KaK:

— (GOpMHUPOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEeMaTH4YeCKOe MpUOOIIEeHUE
oOydJaronmxcsi K CaMOCTOATENbHON IMO3HABATEIIbHON JIEATENIbHOCTH, HAyYHbBIM
METOJaM TMO3HaHUs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— obecrieueHue yCJIOBUM, CIIOCOOCTBYIOMIMNX MPUOOPETEHUIO 00YUYaIOIIUMUCS
OTbITa Pa3HOOOPa3HOW MAESITENLHOCTH, TO3HAHWS W CaMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MMEIOIINX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJIOB JI€ATEIbHOCTH;

— (¢opmupoBaHue oOmeld (YHKIMOHANBHOM M €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH M OIICHUBATH SIBJICHHS
OKpPY>KaIoIIeT0 MHpa, WUCIONB3yS 3HAHHUS W OMBIT, MOJyYEHHBIC MPH H3YyUCHHUH
XUMUH, IPUMEHATH UX TIPHU PEIICHUH TTPOOJIEM B TOBCEHEBHOM KU3HU U TPYIOBOM
JesITeIbHOCTH;

— ¢opmupoBaHHEe Yy OOYYAIOIIMXCS TyMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XWUMWYECKHX 3HAaHWUU JUIsi BBIPAOOTKHA SKOJOTHUECKH
11eJ1IeCO00pa3HOTO TIOBEICHUSI B OBITY W TPYJIOBOM JEATEILHOCTH B IEJSIX
COXPAHEHHS CBOETO 370POBbs U OKPY>KaIOIEH NPUPOJHON Cpeibl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOGHHMS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOoGUiIs U HAMpaBIEHHOCTH NajlbHEHUIIEro
00yueHwus.

Oo0111ee uncao 4acoB, OTBEAEHHBIX AJI U3yUEHUSI XUMUU Ha YPOBHEOCHOBHOTO
obmiero obpaszoBanusi, coctaBiser 136 yacoB: B 8 kiacce — 68 dacoB (24aca B
Henento), B 9 kiracce — 68 yacoB (2 Jaca B HECIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/bHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumuu. Ponp XuMuM B )KM3HH 4YeJIOBEKAa. XUMHUSA B CUCTEME HayK.
Tena wm BemectBa. DuU3MyUEeCKUE CBOWCTBA BEHIECTB. ATrpPEraTHOE COCTOSIHHUE
BemlecTB. [loHsATHE O MeTomgax MO3HaHMS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoOsI pa3feneHust cMece.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U ClOKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB.3aKOH
MOCTOSTHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast oIl XMMHUYECKOTO 3JIEMEHTA B COCIUHEHUU.

KomunuectBo BemectBa. Monb. Monsipaas macca. B3auMoCBsI3p KOIMYECTBA,
Macchl M 4YHUCJa CTPYKTYpHBIX €IWHHUL BemecTBa. Pacuérel mo QopMynam
XUMHUYECKUX COCTUHEHUM.

@u3nyecKre U XMMUYECKUE SIBJICHUS. XMMHUYECKAsl pEaKkus U €€ MIPU3HAKHU.
3aKOH COXpaHEHMsSI MAcChl BELIECTB. XMUMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMHUYECKUX PEAKIUN (COeAMHEHUS, PA3I0KEHUS, 3AMEILICHUSI, 0OMEHA).

Xumuueckuii IKCnepumenn

3HAKOMCTBO C XMMHUYECKOM IMOCYIOH, NMpaBUiaMu padoOThl B J1a0OpaToOpuu U
npuémMamMu oOpaieHus ¢ 1adopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
¢u3nueckux CBOWCTB 00pas3lloB HEOPraHMYECKUX BEIIECTB, HAOI0/ICHNE
¢usnyeckux (IUIaBI€HHE BOCKA, TassHUE JIbJa, PAacTUpaHHE caxapa B CTYIIKE,
KUTIEHUE M KOHJEHCAIUsl BOJAbI) U XUMHUYECKHX (TOpPEHHE CBEYM, NMPOKAIUBAHUE
MEJHOM MPOBOJIOKU, B3AUMOJEHCTBUE MeJla ¢ KUCIOTON) SIBJICHUH, HaONIOACHUE U
ONMMCAaHUE NPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakuui (pas3io’KeHue caxapa,
B3aUMOJEMCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioxeHHe THMAPOKCHAA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopom conu meau (II),
M3Y4YEHUE CIOCOOOB pa3leleHus] CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbIIapUBaHUE, AUCTWUISALUSA, XpoMaTorpadus, NpoBeJeHUE OUUCTKH MOBAPEHHOU
coiid, HaOJIOJEHWE U  ONHCAHME  PpPE3yJbTaTOB  MPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE MOJEIIEH MOJEKYI
(1IapocTepKHEBBIX ).

BaskHeiinue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopoa — 3ieMeHT W MpOCToe
BemiecTBo. HaxokneHue kucimopoga B MHpUPOAE, (PU3MYECKHE U XUMUYECKHE
cBoiicTBa (peakuuu ropenusi). Okcunabl. [Ipumenenue kucinopoaa. CrocoObl



MOJIYYCHHsS] KUCTopoAa B JadOpaTopud M MPOMBIIUIEHHOCTH. Kpyrosopor
KHCIIopoJa B mpupojae. O30H — ajuIoTpoIHasg MOAU(UKALUSA KUCIOPOa.

TernoBoit 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peaKUuU. TOIIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/yXa, YCWJICHHE MapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon —anemeHT 1 mpocToe BemecTBo. Haxoxaenue Bonopoaa B IPpUPOJE,
duznyecKre 1 XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TOTy4YeHHs. KucaoTe
Y COJIH.

MosipHbIii 00bEM ra3oB. PacuéThl Mo XUMHYECKUM ypaBHEHUSIM. DU3nyecKue

CBOKMCTBA BOJbl. Bosa kak pactBoputens. PacTBopsl.

HacellmeHHble M HEHACBIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHHS.
Ponp pacTBOpOB B nprpojae U B KU3HMU 4elOBEKA. KpyroBopoTr BOAbl B PHUPOJE.
3arps3HEeHHE NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BO.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxkcunbl. Kiaccudukanms
OKCHJIOB:  cosieoOpasyronie  (OCHOBHBIE,  KHUCIOTHbIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa oxcugoB. PuU3NYECKHME M XUMHUYECKHUE
CBOMCTBA OKCHIOB. [lomydyeHne OKCHIoB.

OcHoBanus. Knaccupukanust oOcHOBaHMM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHME W XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydeHnne ocHOBaHUN.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Gusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHocTm MmetaimioB H. H. bekerosa.
[TonydeHne KHUCIIOT.

Comu. Homenkiarypa cosieid. @U3NUECKHEe U XMMHYECKHUE CBOWCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnyeckas CBsA3b MEXKIY KJIaCCAMU HEOPIraHUYECKUX COCIUHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPENEIICHUE COJEpPkKaHUs KUCIOpOJa B BO3yXe, ITOJIy4YECHHE,
coOupaHue, paclo3HaBaHME M M3yYEHUE CBOICTB KHCJIOpOJa, HaOI0eHUEe
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
peKpalieHus ropeHus (rmoxxkapa), 03HaKoMJIeHHE ¢ 00pa3aMu OKCHIOB U OTICAHHE
UX CBOICTB, OJIy4eHHE, COOMpaHue, paclio3HaBaHWE U U3yUYE€HHE CBOMCTB BOJOPOAA
(ropenue), B3aumojaeiicTBue Bogopoma ¢ okcugoM wmeau (II)  (Bo3moxkHO
HCIIOJIb30BaHUE BUI€OMATEPUasoB), HaOI0AeHHE 00pa3I0B BEIIECTB KOJIMUYECTBOM
1 ™monab, uccienoBaHHE OCOOCHHOCTEH pacTBOPEHHSI BELIECTB C Pa3IMYHOU
PAaCTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OINPEAECIEHHON MAacCOBOU HOJIEH
pPacTBOPEHHOIO BEUIECTBA, B3aUMOJIEWCTBUE BOABI C METalIaMU (HATpUEM U
KaJiblieM) (BO3MOKHO MCHOJIb30BaHUE BHJIEOMATEPHAIIOB),



UCCJIeIOBaHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHANKATOPOB B PACTBOpPAX KHUCIIOT U LIETOUYEH,
n3ydeHne B3anmMoierictBus okcuia Meau (I1) ¢ pacTBopoM cepHOM KUCIOTHI, KHCIIOT
C METAJUIAMM, PEAKIIMM HEUTpaIU3aluK, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHE OJIHOTO METa/ula JIPyTMM U3 pacTBOpa COJIM, pEILICHHE
AKCIEPUMEHTANBHBIX 3aJa4d Mno Teme «BaxkHelmue Kiaacchl HEOPraHHMYECKUX
COCIMHEHUI.

IMepuognueckuid 3akoH u Ilepumognyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aromMoB. XHMHYECKAsl CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOMBITKH KiIaccHU(PUKAMA XUMHUYECKHX 3JieMeHTOB. [loHsTHE O
IpyInax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCUJIBL.

[lepnogmueckuit 3akoH. [lepuoguueckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. Menneneesa.  KopoTkomepuoaHas W JJIMHHONEPUOJHAS (bopmbI
[Tepuoanyeckoit cucrembl XxumMuueckux 31eMeHToB . 1. Menneneesa. Ileprnobl
U rpy1nbl. DU3UYECKUAN CMBICI ITOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOIa U TPYIIIIbI
AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK aToMoB TepBbIX 20 XUMHYECKHX  DJICMECHTOB
[Tepuomnueckoin cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noJyiokeHuto B [lepuonnueckoi cucreme . 1. Menneneesa.

3aKOHOMEPHOCTA HW3MEHEHHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U IEPUOTAM.

3nauenue [lepuogmueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB i1 pa3BuThs Hayku U npaktuku. . M. MenzneneeB — ydéHbIM U
rpak1aHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJMsIpHAsT W HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHas CBS3b.

Crenenb  okucieHus.  OKHCIUTEILHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchbl OkucaeHUs U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4eHue oO0paslloB BEIIECTB METAVIOB M HEMETAJIJIOB, B3aUMOJCHCTBHE
TUJIPOKCUAA LMHKA C pPACTBOPAMHM KHUCIOT U IIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3noKeHusl, COSTUHEHHUS).

Mesicnpeomemmnoie cea3u



Peanuzanus MeXnpeaMeTHbIX CBS3€M NpU W3YYEeHUUM XUMHH B 8 Kiacce
OCYILIECTBJISIETCA 4Yepe3 UCIOIb30BaHUE KaK OONUMX €eCTeCTBEHHO--HAYyUYHbBIX
MOHATHUM, TaK U MOHSITUH, SBIISIIOIIUXCA CUCTEMHBIMU JIJI1 OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI0 ITUKJIA.

OO01re ecTecCTBeHHO--HAyUHbIE TIOHITHS: HAYyYHBIN (pakT, TUNoTe3a, TEOpHs,
3aKOH, aHalIW3, CHUHTE3, KiIacCuPUKalus, MNePUOAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJIICHUE.

®du3uka: MaTepus, aTOM, IIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BELIECTBO, TENIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIUYMHBI, €IMHUIIBI
M3MEpEHUs, KOCMOC, TIaHEeThI, 3BE3/1b1, CoMHIIE.

buonorus: hbotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE MTOPO/IbI, TIOJIE3HBIE
MCKOIMAaeMbIE, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHMUYeCKas peaKkus

Ilepnogmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUHU CBOMCTB
XUMUYECKHUX PJIEMEHTOB MEPBBIX TPEX MEPUOI0B, KM, KATbIUA U UX COSTUHECHUM
B COOTBETCTBUU C TMOJIOKEHHUEM »dJeMeHTOB B llepumoanueckoit cucreme u
CTPOCHUEM HUX aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJNIMUECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIMA KPUCTAJUIMYECKON PEHIETKH U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJlacCaM HEOPraHUYECKHUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMuuecKuX peakivii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITy
M COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(dQeKTy, Mo
M3MEHEHHIO CTEMEHEW OKHMCIICHUS! XMMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHHUSI.

[Tonsitue o ckopoctu xummueckou peakiuu. [loHarue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonsatue o karanuse. [loHssTHE O XUMUYECKOM paBHOBECHU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOW peakuuu M TOJOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMM,  DJEKTPOHHBIA  OajaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIRLHOM peakinu. CoCTaBlieHUE ypaBHEHHI



OKHCJIUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKLUHUM C  HCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust PNEKTPOIUTHUECKON JUCCOUUALNH. DIEKTPOTUTHI U HEAIEKTPOJIHTBHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMHU
xuMHuueckoi cBs3u. Crenens nucconnanuu. CUiabHbBIC U cIa0bIe SJIEKTPOIHUTHI.

Peakunu nonHoro oOMeHa. Y ciioBUsl MPOTEKAHUS peaKIMiA HOHHOTO OOMEHa,
MOJIHBIE M COKpAIUIEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBa KHCIOT,
OCHOBaHMI U cOJIeH B CBETE MPEICTABICHUHN 00 3JIEKTPOIUTUYECKON TUCCOLUALIUU.
KauecTBeHHble peakiiuy Ha MOHBI. [IOHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJCISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BELIECTB — METAJIOB W HEMeTaioB (rpadura W amMasa), CIO0XHBIX BEIIECTB
(x7opuaa HaTpusl), HCCIEIOBAaHHE 3aBUCUMOCTU CKOPOCTH XMMHMUYECKON peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE SIEKTPOIPOBOJHOCTH
pPacTBOPOB BELIECTB, MpoIiecca JUCCOLMALIMHI KUCIIOT, HIEI0YEi U coeil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPHAJIOB), IMPOBEACHUE OINBITOB, WJUIFOCTPHUPYIOLIUX
OpU3HAKK TPOTEKAaHUS peakluii HOHHOro oOmeHa (oOpa3oBaHHME OCaJKa,
BBIJICJICHHE Ta3a, O0pa3oBaHUE BOJIbI), OMNBITOB, HWLIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN (TOpEeHHE, pEeakUud pPa3oKEHUs,
COCIMHEHHMSI), pACIIO3HABAHME  HEOPraHWYECKUX  BEHIECTB C  MOMOIIBIO
KAuEeCTBEHHBIX PEAKLIMNM HA HOHBI, PELICHNE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 4 MX cOeAUHEHUA

OOmiasi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMHUYECKHE CBOWCTBA HAa IPUMEPE XJIopa(B3auMOICHCTBUE
C MeTajllaMH, HEMeTaulaMH, IuejsodaMmu). XiopoBopopod. ConsiHas KHCIIOTa,
XMMHUYECKHE CBOMCTBa, IIOJy4Ye€HUE, IpuMeHeHue. [JlelictBue xjopa U
XJIOPOBOJIOPOJa HA OPTaHU3M YeJIOBeKa. BaxkHelmme Xa0puabl 1 UXHAXO0XKICHHUE B
IIPUPOJIE.

O6mras xapaktepuctuka d1emMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CTpoeHue W (pU3MYecKue CBOICTBA
MPOCTHIX BEILIECTB — KUCIOPOAa U Cepbl. AJUIOTPOIHbIE MOIU(UKAIIMN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pusnueckre 1 XUMUYECKre CBOMCTBA (00II1e KaK MpeICTaBUTEIs
KJlacca KUCJIOT U crneuuduyeckue). XUMHUUYECKUE pPEaKIUM, JeKalllie B OCHOBE
IPOMBIIIEHHOTO CHoco0a MOoJy4YeHusi CepHOM KuciaoTbl. [IpuMeHeHue cepHoi
KUCJIOTHL. COJIM CEpHOU KUCIOTHI, KAUECTBEHHAS! peaKLs Ha



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIMHEHUN B mpupoje. XUMHUUYECKOe
3arpsi3HEHHE OKPYXKAIOUIEH Cpelbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHs. A30T, paclHpoCTpaHEHHE B MPHUPOJIE,
¢usnyeckue u XuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHAK, €ro
¢usnyeckue U XMMHUYECKUE CBOMCTBA, MoyueHue u npuMenenue. Coiau aMMOHUS,
uX PU3NYECKUE U XMMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYeCKue U XUMUYECKUE
cBOMcTBa (00IIME Kak TPEJICTABUTENs Kiacca KHUCIOT U clenu(uueckue).
Hcrnonbs30BaHre HUTPATOB U COJIE aMMOHUS B KAU€CTBE MUHEPAIbHBIX YI0OpEHUH.
XHUMHUUYECKOE 3arpsI3HEHNE OKPYKAIOLIEH Cpesibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOXAH, 3arpsi3HEHUE BO31yXa, HOYBbI M BOA0EMOB). PDocdop, alIoTpPOIHbIE
moaudukanuu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, Gu3HUYeCKUe W XHUMHUYECKHE CBOWCTBA, ITOJyUYCHHE.
Hcnons3oBanue (hochaTtoB B KaueCTBE MUHEPAIBbHBIX YIOOPEHUN.

Ob6mas xapakrtepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIICHUS. Y TJIEpO/I, aJUIOTPOIHbIE MOAU(PUKALIUH,
pacnpocTpaHeHUe B NpUPOJE, PU3NUECKHE U XUMUYECKHE CBOWCTBA. AncopOuusl.
Kpyroeopor yriepona B mnpupoae. OKCuAbl yriepona, UX (QU3NYECKHE H
XUMUYECKUE CBOICTBA, JEHCTBHE HA JKMBBIE OpPraHU3MbI, IOJYYEHUE H
NpUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBsI3aHHBIE ¢ oKcuaoMm yriaepona (1V),
TUIN0TE3a TJIOOAIBHOTO MOTEIJICHUSI KJIMMaTa, MapHUKOBBIA 3(dekT. YronbHas
KHACJIOTa U €€ coliM, UX (U3MUECKHEe M XUMHUYECKHE CBOWMCTBA, MOJy4ye€HUE U
npumeHeHue. KauecTBeHHass peakiuss Ha KapOOHaT-MoHbL. Vcmoap3oBaHMe
KapOOHATOB B OBITY, MEULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

IlepBoHayanbHbIe TOHATHUA 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUAX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, dTaHOJ, IIMLEPUH, YKCYCHasi KUCIIO0Ta).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKThl UX mepepaboTku (O€H3WH), UX poJib B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE O OMONOTMYECKH BaXKHBIX BEILIECTBAX: KUpaX, O€NKaX, yriIeBoJaxX — U UX
poJii B KM3HM 4eJlOBeKa. MarepuaJlbHOE €AUHCTBO OPraHWYeCKHX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOWCTBA, TMOJyYEHUE U
npumeHeHue. CoequHenns KpeMHus B npupojie. OO1ue npeacTaBieHus: 00 OKCHie
kpemuaus (IV) u kpemaueBoit kuciore. CUIUKAThI, UX WCIOJIB30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHelilline cTpouTeNbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobsembl 0e30MacHOTO HMCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAaHMs, OMBITHI, OTpaXKAIOIIUEe (PU3NYECKUE U XUMUYECKUE CBOMCTBa
TaJIOTEHOB M HX COEJAMHEHH (BO3MOXHO HCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMH XJIOPHUIOB (TaJOTeHUI0B), 03HAKOMIIEHUE ¢ 00pa3liaMu
ceppl M €€ COEIUHEHUSIMH (BO3MOXHO HCIIOJIb30BaHUE BHUIECOMATEPUAIIOB),
HaO0JII0/ICHKE TIpoliecca OOYIIIMBaHUS caxapa Moj IeUCTBUEM KOHIICHTPUPOBAHHOM
CEPHOM KHUCIJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBIE€HHOW CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-HOH U HAOIIOJAEHUE MpU3HAKa €€
OPOTEKaHUs, 03HAKOMJIEHHE C (PU3NUYECKHMMH CBOMCTBAMHU a30Ta, (ochopa U uX
COEIMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUAIIOB), 00pa3liaMy a30THBIX
u pocopHbIX ynoOpeHuit, moiayueHue, coOupanue, pacrno3HaBaHUE U U3YUYCHHUE
CBOMCTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX pEaKUWid HAa MOH aMMOHHUSA H
dochaT-MOH W H3ydyEHHE TPHU3HAKOB UX TMPOTEKAHUSA, B3aUMOJECHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI € MeAbI0 (BO3MOXKHO MCIOIb30BaHHUE
BUJCOMATEPUATIOB), H3YYEHHE MOJENeH KPHUCTAUIMYECKUX PEHIETOK —anmasa,
rpaduta, (QyuiepeHa, O3HAKOMJICHHE C IPOIIECCOM aJCcOpOLMH PAaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOrasza, IOJIy4YCHHE,
coOupaHue, pacro3HaBaHUE M U3yUYEHUE CBOWCTB YIJIEKHCIIOTO Ta3a, IPOBEACHHE
KayeCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHbI U U3y4eHHUE NMPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHWE C NPOAYKUMEH CHIMKATHOW NPOMBIIIJIEHHOCTH,
pelieHre SKCHEpPUMEHTAIBHBIX 3a/1ad Mo Teme «Baxuelnme HeMeTalbl U UX
COEIMHEHHUSI.

MeTaJlIbl M MX COEIMHEHUSA

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckoi cucreme xumuyeckux asnemeHtoB /J[. .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTayuioB. MeTtainyeckas CBs3b U
METaJNINYECKAsi KpUCTAJUIMYECKas pelIETKA. DIEKTPOXUMUYECKUN PSITHANPSKEHAN
meTayioB. dusnueckre M XUMHUYECKHE CBOWCTBa MeTayuioB. OOmIMe crnocoOsbl
noJiydeHusi MetasuioB. [ToHATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CITIOCOOBI 3aLIIUTHI
ux oT Koppo3uu. CriaBsl (CTallb, YyTYH, JIOPATIOMUHUIM, OpOH3a) U X IPUMEHEHHE
B OBITY U IPOMBILLIIIEHHOCTH.

[lenounble MeTAJIbL: MOJOkeHUe B llepuoanyueckoil cucreMe XMMHUYECKUX
aneMmeHToB . M. MenneneeBa, CTpO€HHUE MX aTOMOB, HAXOXKJIEHUE B IIPUPOJE.
duznyeckre U XUMUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbl U



TUAPOKCUABI HATpUs W Kanus. [IpuMeHeHue WIEIOYHbIX METaVIOB U UX
COEIMHECHUM.

[I{enoyHO3EeMENbHBIE METAJUIBI MarHMil W KajblUW: T[OJOKEHUE B
[Tepnoanueckon cucreMe xumuueckux 3yemMeHToB 1. 1. MenaeneeBa, CTpoeHue nx
aTOMOB, HaXO0XJAeHUE B npupoje. OPU3ndecKre U XMMHUYECKUE CBOMCTBA MAarHUSIU
Kanblus. BaxkHeiire coequHenns Kanblus (OKCUT, TUIPOKCU/T, coJin). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AmroMuHUN: noJiokeHne B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aroma, HaXOXIACHUE B Ipupojie. Pusnueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AM(POTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreMe XUMHUYECKUX 3JIEMEHTOB /.
. MenpgeneeBa, cTpoeHHEe aroma, HaxoxzaeHue B mnpupone. dusnueckue u
XUMUYECKUE CBOMCTBA xene3a. OKcuibl, rupokcuabl u cou xxenesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA ¥ MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0O0pa3laMd METaUIOB M CIUIAaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMM, U3Y4YCHHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOIKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJCHCTBUSA OKCHIA
KaIbI[Usl W HATpuUs C BOJOW (BO3MOKHO WCIOJIb30BAHHE BHUIEOMATEpPUAIIOB),
WCCJIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOILIECCA TOPEHUS KEJIE€3a B KUCIOPOJIE
(BO3MOKHO  HCIOJB30BAHME  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KajablUs, allOMUHUA, LIMHKA, JKelle3a
(I1) u xenesa (III), menu (II), HaOMOACHUE M OTIMCAHUE MTPOIICCCOB OKPAIIHBAHMS
IJJAaMEHU WOHAMU HATpHsl, Kaaus U KajablUus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), HCClieoBaHNE aM(pOTEPHBIX CBOMCTB TUIAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHeunme
METAJUIBI U UX COCTUHEHUS.

XuMHuS U OKPY KAKOUIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEAHEBHOW KU3HM YellOBEeKa. be3zomacHoe
WCTIOJIb30BAaHKE BEILIECTB M XMMHUECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAloLEel cpenbl (MpeaesibHas AOMyCcTHUMAast
KOHIIeHTpanus Beects, aaiee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
npoosieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepualioB (CTEKJO, CIUIaBhl METAJUIOB, MOJMMEPHbBIC
MaTepuabl).

Meosicnpeomemmuule ceazu



Peanuzanus MeXnpeaMeTHBIX CBS3€d Npu HM3y4eHHH XuMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHHE Kak OOMIMX €CTECTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TMOHATUMN, SABISIOMMUXCA CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O ITUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHSTHS: Hay4yHbIM (hakT, TUIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CHUHTE3, Kiaccu(ukanus, TMEepUOAUYHOCTb, HaOIIOACHUE,
HKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIMI
3¢ exT, TEXHOTOTHSI, MaTEPUAITHI.

®dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUI, U30TOIIBI,
PalnOaKTUBHOCTb, MOJIeKYJIa, AIIEKTPUUYECKUI 3apsiz, IPOBOJTHUKH,
HOJYIPOBOIHUKY, JUAJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJIO, O0O0BEM,
arperaTHoe COCTOSIHHE BEIleCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemeéTka, CruiaBbl, (pU3MYECKHe BETMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, CoJHIIE.

buonorust: ¢orocuntes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIE
y100peHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, rugpochepa, MUHEpaNbl, TOPHBIE  IMOPOJBI,
MOJIC3HbIE HCKOTIaeMbIe, TOTLITUBO, BOJIHBIC peCypChl.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 11O
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTPAMMbI OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHH B €JUHCTBE y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUUCKUMU
COLUOKYJIbTYPHBIMA M JAyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMHA, NPUHATHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMu MOBEJACHUA M CIIOCOOCTBYIOT TIpoIleccaM
CaMOTO3HAHUs, CAMOPA3BUTHUS U COIMATMU3AIUN O0YHAIOIITNXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUW H
pacIIMpEHUE OMbITA IESITETBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIEIWIO, TIOHMMAHHS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 O0O0IIIeCTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHON HH(OpMaiuen o
IIEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

MPEJICTABICHUSI O COLHAIBHBIX HOpPMax W IMPaBUIaAX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW H  APYrMX  BUJAX
JeSTETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOM NEATEIbHOCTH TPH
BBITIOJTHEHUN Y4YEOHBIX, TIO03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
Y B3aMMOTIOMOIIIH B IIPOIIECCE ATON YUEOHOM NeATeIbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE TMOBEACHUE U IMOCTYNKA CBOMX TOBApPUUICH C NO3ULMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUYETOM OCO3HAHUS MMOCIIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABISAIOILINEC
OCHOBY [ TIOHUMAaHUS CYIIIHOCTH HAYYHOM KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TNPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJTHOM CPENOM, O POJIM XMMHUHU B MMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIC MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUU, HEOOXOJMMBIC IS OOBACHEHHUS HAOJI0JaeMBbIX IMPOIECCOB U SIBJICHUM,
MO3HABATENbHON, MH()OPMAIMOHHOW W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHONW Pa0OThl ¢ y4eOHBIMH TEKCTaMHU, CIIPABOYHOMN



JUTEPATYpPOM, JOCTYMHBIMH TEXHHUUYECKUMHU CpEACTBAaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEA0BATENbCKOU
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHSA OOY4YEHUS B
JlajabHEHIIeM;

4) hopMHUPOBAHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JI0pPOBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS alKOT0JIsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOAMMOCTH COOJIIO/ICHUS TIpaBUJ  OE30MACHOCTH TpHU  OOpaIeHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIUTAHMS :

MHTEPEC K MPAKTUUECKOMY M3YUYECHHIO TPOPECCUI U TPyla pa3InyHOrO PoJa,
YBa)KEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUSI  NPEIMETHBIX 3HAaHUM 1O  XMMHHM, OCO3HAHHBIM  BBIOOP
WHJIUBUAYAJIbHOW TPACKTOPUU MPOIOKEHUs 00pa30BaHUsI ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHon npodhecCuOHATbHON JASSITEIIBHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(hEeCCUOHATBLHOM CpeIe;

6) 3K0JIOTrNYeCKOTr0 BOCITUTAHMS:

AKOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOLIEHUE K TPUPOE KAK MCTOUHHKY KU3HU
Ha 3emile, OCHOBE €€ CyIECTBOBaHMUS, NMOHMMAaHUE LEHHOCTH 3J0pPOBOTO U
O6e3zomacHOoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nYecKoMy U TCHUXUYECKOMY 3/J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOIEHUS
npaBuiI 0€30MaCHOI0 MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYaLMSIX,
YTPOXKAKOUIUX 3I0POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YYEHUU XUMHH, JJIS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOIHON CPEIOn, sl TOBBILICHUS
YPOBHS  DKOJOTUYECKOM  KYJNbTYpPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEeM M MyTeW HUX PEIICHUS MOCPEACTBOM METOJOB XHUMMHH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLUAJIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX PE3yIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUsS MUPOBO33PEHUS OOIIIEHAYYHBIE TOHATHS (3aKOH, TEOPHs, IPUHITHII,
runoresa, (Qakt, CUCTEMa, TMPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpbIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETax W TMO3BOJSIOT Ha
OCHOBE 3HAHWI M3 3TUX MPEeAMETOB (POPMUPOBATH MPEJCTABICHNE O METOCTHON



HAy4YHOU KapTHUHE MHpA, U YHUBEpCalbHbIe yueOHbIe NeHCTBUS (TT03HABATENbHBIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOpble oOecnedynBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NEATEIIbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Ba3oBble Jijornueckue gJeicTBHA:

YMEHHUS WCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TIPU OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIICTSATH MX XapaKTEepPHBIC
MPU3HAKHW, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH TOHSITHSIMH), HCIIOIH30BATH
MOHSATHS JIJIs1 OOBSICHEHUSI OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaAKIIHil,
YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIYy OOBEKTaMH HW3YYCHHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TMPOIECCE IO3HAHUS TMOHATUA (TIPEIMETHBIE W
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIONIb3YEMbIE B XUMHUH,
peoOpa30oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHUS —
XUMUAYECKUH 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelIeHUH Y4eOHO-TI03HABATENbHBIX 33714, C YUYETOM
ATUX MOJIENIbHBIX MPEICTABJICHUN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHX BEIIECTB M XUMUYCCKHUX PEaAKITUH,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIICJACTBEHHBIC CBSI3U W
MIPOTHBOPEYHS B U3YIAEMBIX TTPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBHS:

YMEHHUE HCIOJIb30BaTh IMOCTABIICHHBIE BOIPOCH B KAaueCTBE WHCTPYMEHTA
MMO3HAHMUS, a TAKKE B KAU€CTBE OCHOBBI 11T (HOPMHUPOBAHMSI TUTIOTE3BI TI0 TIPOBEPKE
PaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETeHHE OINbITa IO TUIAHUPOBAHUIO, OPraHU3aIlMi M IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalMoJaTh 3a XOJIOM IIpoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pPe3yibTar, GOopMyJIUpOBaTh 00OOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ undopmanmueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICp)KaHUs, CIPaBOYHBIC
mocoOus, pecypcel MHTepHeTa), KPUTHYECKH OIICHHBATh NPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OPMAITHIO;



yMEHUE NPUMEHSTh Pa3judyHble METOJbl M 3aMpOChl NMPU MOUCKE U OTOOpE
UH(GOPMALlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX I BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JJaCTH  MCHOJIB30BaHUS ~ MH(OPMAIMOHHO-KOMMYHUKATHUBHBIX  TE€XHOJOTHM,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIOJb30BAHUS PA3IMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIBHYIO POpMY MpeACcCTaBiICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pPEIIAEMblE 3aJla4yd HECIOXKHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu GopMaMu rpaduku 1 UX KOMOMHAIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOpPTa HAa COCTOSTHUE OKpYXaloled IpUpOAHON
Cpelbl.

KoMMyHHKaTHBHBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHHS 3a71aBaTh BOMPOCHI (B XOJI€ IUaiora v (WJIM) AUCKYCCHUU) TIO CYIIECTBY
oOcyxnaeMoil  TeMbl, (OPMYJIUPOBATH CBOM IPEAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHUS [IPEUIOKEHHON 3a0a4H;

YMEHUS  NPEICTABIATH  IOJYYECHHbIE  pE3yJbTaThl  ITO3HABATEJIBHON
NEATEIbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOIO OIbITA,
71a00paTOpHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MIPOEKTA);

YMEHUsI Y4eOHOrO0 COTPYJHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOU
NO3HABATEJIBHOM M MCCIIEJOBAaTEIbCKOM  JACSATEIBHOCTH NP  PELICHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3utiuii (00CyXIeHusl, 0OOMEH MHEHUSMU, «MO3TOBBIE IITYPMbD», KOOPIAUHAIIUS
COBMECTHBIX JEHCTBUM, ONPEACIICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U IPYTHE).

PeryisiTuBHbIC YHHBeEpCaIbHbIC y4eOHbIE NCHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONpPENeNsATh LEeNu JeATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEIbHOCTh, BBIOUpATh Harbosee 3PPeKTUBHbIE CIIOCOOBI peleHusl YYeOHbIX U
NO3HABATENIBHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJIATh WIM KOPPEKTHPOBATH
IPEIJIOKEHHBIM  aNTOPUTM JEUCTBUM IIPU  BBINOJHEHUHM 33aJaHUA C Yy4ETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIUSIX,
OLICHMBATh COOTBETCTBUE TMOJIYYEHHOTO pe3yibTaTa 3asBJICHHOW I€JId, YMEHUE
HCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMbl€ B YCIIOBUU 33IaHUN.

NPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00SA3aTENBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboyelt nporpamMmoi,
BBIJICJIIIOT: OCBOEHHBIE 00YYarOUMMUCS HAYYHbIE 3HAHUS, YMEHHUS U CIIOCOObI



nercTBul, crnenuduueckue A IpPeAMETHOM o01acTtu  «XUMHS», BHJbBI
JEATeIbHOCTH 1O  TMOJYYEHWI0 HOBOIO  3HaHWS, €ro HHTEpIpEeTalny,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYAITUSIX.

K xonmy oOyudenus B 8 kiiacce npeMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMCHHUIN:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOHASA), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiacCUu(PuKaius peakiuii: peaxiuu
COCMHEHUS, PEaKIUU PaA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEAKIUU
oOMeHa, K30~ U PHJIOTEPMHUECKHE PEaAKIINH, TEII0BOM A (PEeKT peakium,
AJIpO aTOMa, HIEKTPOHHBIN CIIOH aToMa, aTOMHAasi OpOUTaNb, PaANyC aToMa,
XUMHUYECKasi CBSI3b, MOJISIPHAS M HEMOJIApHAsl KOBAJICHTHAs! CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, aHWUOH, pPacTBOpP, MaccoBas JOJis BEIIeCTBa
(TIpolieHTHAsE KOHIIEHTpAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATHU U
IPUMEHSTH 3TU HOHITHUS [IPU ONTMCAHUM BEUIECTB U UX MPEBPALICHUN;

e HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHS (popmyn
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIIUI;

e OMNpENENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKWUCIEHUS  DJEMEHTOB B  OHMHApHBIX  COCIWHEHUSX,
MIPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHUH TI0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPTraHUYECKUX COCANHEHUSIX;

e packpbiBaTb cMmbica Ilepuonnueckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4Y€HUs, 3aKOHAa ABOTaipo;

e OINKCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMHYECKUX DJEMEHTOB: pa3inuaTh TOHATUSA «IJIaBHas
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)y», maneie u
OoJIbllINE€ TIEPUOJBI, COOTHOCHUTH OOO3HAUYECHUS, KOTOpPHIE HMMEIOTCS B
tabiauie «llepumomuueckas cucteMa XuMHUYecKuX dnemeHtoB J[. .
MeHneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjpa, 00IIee YUCIO IEKTPOHOB
Y pacnpeereHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEIIECTB, 110 TETIOBOMY dPPEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/asi OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX IPEBpalllCHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MACCBHIBEIIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO »3JEMEHTa Mo (opmysie COeqUuHEHUS,
MacCOBYIO JIOJIFO BEHIIECTBA B pACTBOPE, IPOBOIUTH PACUETHI IO YPABHEHUIO
XUMUYECKOM peaKIuy;

PUMEHSTH OCHOBHBIE OIEPAIlUU MBICITUTEIBHOU JNEATEILHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHUE, 000OIlEHHE, CUCTEeMATU3allHIo, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBA3EU — JJIsi MU3Yy4YCHUS CBOMCTB
BEUIECTB M XHMHUYECKUX PEAKIUH, eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUSA — HAONIOJICHHE, U3MEpPEHUE, MOJICITUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN ¥ MBICJIICHHBIN );

CJIeI0BATh MPaBHJIaM MOJb30BAHMS XUMUYECKOM TOCY101 U 1a00paTOPHBIM
o0opynoBaHMEM, a TakXKe IMpaBujaM oOOpalieHusi C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHSMHU TI0 BBITIOJHEHUIO JIaDOPaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYSHHUIO U COOMPAHUIOTa3000pa3HbIX BEIIECTB
(BomopoJila M KHUCJIOpOJia), MPUTOTOBIEHUIO PACTBOPOB C OMpPEAeSIEHHON
MAacCOBOM [JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH
XUMUYECKUE DKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TIOMOIIBIO UHIUKATOPOB (JTakMyc, eHoN(TalIenH, METUIOPAHK
U Apyrue).

K xonny oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHHUIA:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHWMHMYECKHUX NOHATHUWA: XWMHWYECKHM
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU AP (DeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIJIEKTPOIUTHI, AIEKTPOJIUTHYECKAS] IHUCCOLMAIMUSA, PEAKIUH HOHHOIO
oOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U



HeoOpaTUMble PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIIUH,
OKHUCJIUTEINb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE,ANTIOTPOIUS,
aM(OTEPHOCTB, XUMUYECKas CBSI3b (KoBaJIEeHTHas, HMOHHAs,
MeTaJUIMYecKas ), KpUCTAIUTNYECKAsl PEIIETKA, KOPPO3Us METAILIIOB, CILUIABBI,
CKOpPOCTh XMMHUYECKON pPEAaKLHH, MPEIETbHO NOMYCTUMas KOHUEHTpaLUs
ITJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHMUYECKUX TOHSITHUH H
IPUMEHSTH 3TH HOHSITHUS MIPU ONTMCAHUH BEUIECTB U UX MPEBPALICHUN;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JUIsI COCTaBleHUS (GopMyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIU;

ONPENIEIISTh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEUIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKOH
CBsI3U (KOBAJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMUYECKOU (opMylie, XapaKTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBate cMbich llepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHChIBaTh U XapaKTEPU30BaTh
tabnuunyto popmy Ilepuoguyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpynma)», manasie W OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HaueHHUs, KOTOPbIE UMEIOTCS B MEPUOIUUECKON TaOJIHIIEe, CYUCTIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apan  sApa, oOliee YuciIo BJIEKTPOHOB U paclpelereHre HX I0
AJIEKTPOHHBIM CJIOSIM), OOBSICHSATH OOIIHME 3aKOHOMEPHOCTH B M3MEHECHHU
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpelesiax MayblX MEPUOJOB U
[JIABHBIX MOJCPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBY Y4YacTBYIOIIMX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTEMCHEW OKHUCIICHUSs
XUMHUYECKHUX DJICMCHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CICIUPUICCKUE XUMHUYCCKUE
CBOMCTBA TPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKAas OMUCAHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIIUM;

COCTaBJIATh YPABHEHUS DSJIEKTPOJUTUYECKOM JHCCOLMAIMU  KHUCJIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIU HOHHOTO



oOMeHa, ypaBHEHMS peakiui, TMOATBEPKIAAIOMUX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pacKpbIiBaTh  CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIUi
MOCPEJICTBOM COCTABJICHUSI DJICKTPOHHOTO OajaHca dTUX PeaKInii;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOKHOCTH TPOTEKAHUS XHMHYCCKUX TIPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacCHIBEIIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOro »JJieMeHTa 1o (opMysie COeIuHEHUs,
MacCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO
XMMHUYECKON PEAKIU;

coOJTI01aTh TIpaBMJia MOJL30BAHMS XUMHUECKON MTOCYI0N HMIIa00paTOPHBIM
obopynoBaHHMEM, a TaKXKe TMpaBuia OOpaIlIeHHs ¢ BEIIECTBAMU B
COOTBETCTBHM C MHCTPYKIIMSAMHM II0 BBINOJHEHUIO J1A00paTOPHBIX
XUMHUYECKHUX OIBITOB I10 MOJTYYEHHUIO U COOMPAHUIOTa3000pa3HBIX BEIISCTB
(aMmMuaka u yriieKucioro rasa);

MPOBOJIUTh  PEAKIHMH, IOATBEP)KIAIOININE  KadyeCTBEHHBIN COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPH-, OpOMHU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKar-, Ccyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHSI W WOHBI M3yYCHHBIX METAUIOB, NMPHCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaxX HEOPTAHUUECKHUX BEIECTB;

MIPUMEHSATH OCHOBHBIE OIEPAIliH MBICIUTEIHPHOU JACATEIHPHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, O00OIIECHHE, CHUCTEMATU3allUI0, BBISBICHUE
MPUYMHHO-CJICJACTBEHHBIX CBSI3¢H — JJII M3YyYCHHUS CBOMCTB BEIISCTB H
XUMHUYECKUX pEeaKIui, eCTCCTBCHHO-HAYYHBIE METOJbl TO3HAHUS —
HaOMIOICHUE, W3MEpPEHHE, MOJCIUPOBAHMUE, SKCIEPUMEHT (pEalbHBIN WU
MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavabHbIe XUMUYECKHE TOHSATHSA
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK
' IIPaKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
BelecTBa 1 XuMu4ecKkue bubmuorexa [JOK
1.2 15 1 0
peakuuu https://m.edso00.ru/7f41837¢c
Hroro no paszneny 20
Paznen 2. Baxuelilmme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
21 Boznyx. Kucnopoa. [lonsitue 6 0 0 bubmuotexa [JOK
' 00 oKcHIax https://m.edsoo.ru/7f41837¢
99 Bonopoa. ITonsarue o 8 0 1 bubnmnorexka [JOK
' KHUCJIOTaX| COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAaHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COCAMHEHUIN https://m.edso0.ru/7f41837c
Hroro o pasnueny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jemMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuorexa [JOK

A 7
3 XHUMHUYECKHX 31emMeHToB /I, . https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToMa
> f)(I/IMI/IquKaH CBSI3b. . Butmiorexa LIOK
' KHCIHTEIEHO https://m.eds00.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUN
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edsoo0.ru/7f41837¢
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo0.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



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

9 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIe
Ne ni/m P Konrtpoasnbie | IIpakTuuyeckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [loBTOpEeHME U yriaybieHne 3HaHUH 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX Pa3JIENoB Kypca 8 Kiacca https:/m.edso0.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bu6mmoteka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIUAIINS. 3 1 1 bubnmnoreka [JOK
' XHUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanibl M MX cOeTUHEHHS
21 OO6m1ast xapakTepUCTUKA XUMUYECKUX 4 0 1 bubnmnoreka [JOK
' snemenToB VIIA-rpynmer. [anoreHs: https:/m.eds00.ru/7f41a636
OO6mrast xapakTepUCTUKA XUMHUYECKUX
2.2 3ne§eHT0fI: VIAl?F nel. Cepa u e€ 6 0 0 bubmorexa HOK
' PymHsL. £€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCcTHKa XUMUISCKUX
2.3 3H€§€HTO]§) VA-IF) mel. A30T, Gocop u ux 7 0 1 bubmorexa [JOK
' A ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepUCTHKA XUMHIECKUX
24 3HC§€HTO§ IVAI-)r TIbl. YTIepoa u 8 1 2 bubmorera HOK
' . PYHIIRL. poa https://m.eds0o.ru/7f41a636
KpEMHUH U UX COSAMHECHUS
Hroro no paszneny 25



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

Paszaea 3. Merajiibl 4 HX COeIHHEHHUA

bubmuorexa [JOK
A i 4
3 Obumme croiicTsa MeTanIos https://m.eds00.ru/7f41a636
bubmuorexa [JOK
2 B I 1
3 AKHEHUIINE METAJUIBI U UX COSTUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. XuMus 1 okpy:kawias cpeaa
bubnuorexa [JOK
4.1 BemectBa 1 MaTepuaibl B )KU3HHU Y€IIOBEKA 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

» Xumusi, 8 xknacc/ ['abpuensta O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxrmmonepHoe o6miecTBo «M3aarenberBo «IIpocBermienney»

» Xumus, 9 knacce/ I'abpuensta O.C., OctpoymoB N.I'., Cnankos C.A.,
AxkrnonepHoe obmectBo «M3narenscTBo «IIpocBemenuey

Tabuiel: [lepuoandeckas cucteMa XuMHIeCKUX demeHToB 1. U.
MenneneeBa, TabHIa paCTBOPUMOCTH, SJICKTPOXUMHUCCKHUH PsIJ] HAIPSHKEHUS

MCTAJIJIOB

METOJAUYECKUE MATEPUAJIbBI JISA YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIi-ypOBEHb.-
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOTI0-00111€T0-00pa30BaHusl. -

Meroanueckoe-mocooue-misa-yunrens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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