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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma MmO XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUA
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCITUTAHUS U C Y4ETOM KOHIECIIIMU MPENnogaBaHusl yueOHOro npeaMera « XuMus»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE coJiep>KaHue,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpolecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIETO 0O0pa3oBaHMs, a Takke TpeOOBaHUM K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
o0y4aromierocsi, €ro MpeACcTaBICHU O MaTEPUATLHOM E€IUHCTBE MHpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3paBOOXPAHEHHUSI.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOy4JaromMXcs, HABBIKOB HX CaMOCTOSITEIbHOM  Yy4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[]a Ha €AMHCTBO MPUPOJIbI M YEJIOBEKA, ABJIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYIHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepKaHHUsl MPOTrpaMMBbl IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNU 00 DJJIEKTPOJUTUUECKON JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUS W BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHHS U TMOJYy4ECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KAapTUHBI MHUpPA B JIOTHUKE
e€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM TMO3HAaHWs B Hayke. M3ydeHue XMMHUM MPOUCXOAUT C IPHUBICUYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«bunonorus. 5—7 knacce» U «PuU3MKa. 7 KIIACC».

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKOW HayKM Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O0OOIIEHUII MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKH, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NESITEeIbHOCTH, OCBOCHMM NpaBUJ 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEILHOMY MPHUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHUs, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIHOCOOHOCTEW K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3NIUYHBIX BUIOB JEATEILHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKPYKaIOI[ETO0 MHUpPA, WCIONB3YSl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3yUCHHUH
XUMHH, TPUMEHITh WX TPU PEHICHUH TpoOJieM B TOBCEIHEBHOM JKU3HH W
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPAHEHUSI CBOETO 3/I0POBbSI U OKPYXKAIOLIEH TPUPOTHOU CPEABI;

—pa3BUTHE MOTHBALIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee 4yucino 4YacoB, OTBEAEHHBIX JJs M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcuTENbHAs MOJIEKYJIsSIpHAass Macca. MaccoBast 101 XUMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

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

Pu3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 00paleHus: ¢ JTab0paTOPHBIM 00OPYIOBaHUEM, U3YUYCHHE U OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCALMs BOJIb) U XUMUYECKHX (TOPEHUE CBEYH, NMPOKAJIUBaHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
Menu (II) mpu HarpeBaHuu, B3auMoAEHCTBUE kele3a ¢ pacTBopoM conu meau (I1),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JIaHUE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiiuu TopeHus). Oxcuapl. [Ipumenenue xuciopoga. CrocoOsI



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

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMHYECKHE peaKuu. TOIUIMBO: yroib W METAaH. 3arps3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJOB:  coyieoOpa3yromue  (OCHOBHBIC, KHUCIOTHBIE, aMQOTEpHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne oCHOBaHUH.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

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

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJCICTBUASl BEIIECTB C KHCIOPOJOM H YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB Bojopojaa (TopeHue), B3auMojiecTBue Bogopoaa ¢ okcugom menu (II)
(BO3MOXHO HCMOJIb30BAHUE BHUECOMATEPHUAIOB), HAOMIOJAEHNE 00pa3I0B BEUIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpueM ©  KaiblueM) (BO3MOXHO HCIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmopeicTBus okcuaa menu (II) ¢ pacTBopom cepHOMl KHCHOTHI,
KHCIIOT C METAJUIAaMH, PEaKIUi HEUTpalu3alu{, IOJYy4YEHHE HEpPacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

Hepuonuuecknin 3axkon u Ilepuoamyeckass cucremMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajlore€Hbl, UHEPTHBIE Ia3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(OTEPHbBIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
U Tpynnbl. PU3NYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB Iepuoaa MU
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuognueckor cucremsl [[. . MenneneeBa. XapakTepuUCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

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

3nauenue [lepuonnueckoro 3akona u Ilepuoauyeckol CHCTEMbI XUMUYECKHUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
I'PAKIaHNH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUAA LHWHKA C pPACTBOPAMHU KHCIOT W IIEJIIOYEH, IMPOBENCHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
TOHSITUWA, TaK U TOHATHUH, SBISIIOIINXCS CUCTEMHBIMU U1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0nue ecTecCTBEHHO--HAY4YHbIE TIOHSTUS: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUs, KOCMOC, MIaHEThI, 3BE3/bI, CoHIIE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnueckuii 3akoH. [lepuonnueckas cucteMa XMMAYECKUX AIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BellleCTBA: BUJBl XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKHUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukarmss XuMAYeCKUX PEakIliid MO pa3IudIHbIM MpU3HAKaM (IO YUCTY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMUYECKHX 3JIEMEHTOB, IO O0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o karamuse. [ToHsTre 0 xXuMH4YeckoM paBHOBecUU. DAKTOPHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMM €  UCIIOJb30BAaHUEM METOAA
AJIEKTPOHHOTr O OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. CreneHn aucconuanuu. CUIbHBIE U CJIA0bIE DJIEKTPOJIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuyu Ha HOHBL. [IoHsITHE O TUAPOJIN3E COTIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x70puaa HaTpHsi), UCCIEAOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JACWUCTBUA pPAa3IMUYHBIX (PAKTOPOB, HCCIECAOBAHHE AIEKTPOINPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX — MPU3HAKK  MPOTEKAHHUs]  peakuuid  HOHHOro  OoOMeHa
(oOpa3zoBaHMe oOcajika, BbAENIEHUE Ta3za, oOOpa30oBaHHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BEIIECTB C TOMOIIBK) KAayeCTBEHHBIX PEAKUWM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIILHBIX 3a]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETaJlaMHM, HEMETaulaMH, IIejiouamu). XJIOPOBOJOPOI.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAaxO0KJICHUE B IPUPOLE.

O6mas xapakrepuctuka 3eMeHToB VIA-rpynmbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu OKHcieHHs. CTpoeHue M (U3NYECKHE CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPO/a U Cepbl. AJUTOTPOITHbIE MOAU(DUKAIIMN KUCIOpOoAa
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHAYECKue cBOMCTBA. OKCHIABI CEpbl KAaK IMPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOJIYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCI0Thl. COMM CEpHOM KUCIOThI, KAYECTBEHHAsI peaKius Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsiI3HEHNE OKPYJKAOWIEH Cpelbl COCIMHEHUSIMU CEpPbl (KUCIIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKUCIIEHUA. A30T, paclpOCTpPaHEHHE B MPHUPOJE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
(pu3nyeckue 1 XMMHUYECKHUE CBOICTBA, MOydeHne U npuMeHeHne. Colu aMMOHUS,
uX pU3NUYECKHe U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakuus Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, GUunIecKkue 1 XUMUIECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OOmas xapakrepuctuka 35eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
MOAU(DUKALIMKM, PACOPOCTPAHEHHE B MPHUPOJAE, (U3MUECKUE U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a T00albHOTO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTA U CEILCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepaboTku (OCH3UMH), UX POJIb B OBITY M IPOMBIIIICHHOCTH.
[ToHsiTHe 0 OMONOrMYECKN BaKHBIX BELIECTBAX: KUpax, OenKax, yriieBojgax — U Ux
poIM B KM3HM 4elloBeKa. MarepuanbHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COCIUHEHUN.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemaueBoit kuciore. CUIUKAThl, UX HCIOJIb30BAHUE B
ObITY, B IIPOMBIIUICEHHOCTH. BakHelilline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [Ipobiembl 0e30MacHOro MCHOIb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TIPOTEKaHHUS, OIBIThI, OTpa)xkaromue (QU3NYECKHUe M XUMHYECKHE CBOMCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMAaTepUaJIOB), HAOIOJICHHE TIpollecca OOYyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COEAUHEHUH (BOZMOKHO HCIOJIH30BAHHUE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOJYKIIMEN CHJIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTtauueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CrjaBel (CTallb, YYryH, IIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
du3nyueckre U XMMUYECKHE CBOMCTBA (HAa mpumMepe HaTpusi U Kaius). OKcuabl u



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

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NUeCKrue U XUMAYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpOEHHE aroMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoXkJAeHUE B mpupoge. dusznueckue Hu
XUMUYECKUE CBOMCTBA xelne3a. OKcuabl, THApoKcuanl v comu xenesa (II) u xxenesza
(IIT), ux cocTaB, CBOMCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3YUYCHHE  PE3yJbTaTOB KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO  HMCIOJB30BaHUE  BHUIACOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(IT) u xenesa (III), meau (II), HabmoneHNE U OMKMCAHKUE MPOLIECCOB OKPAIIMBAHUS
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIeJOBaHNE aM(POTEPHBIX CBOMCTB IMAPOKCHAA AIFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJUIBl U KX COCTUHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIIOJIb30BaHMUE BEILIECTB U XMMHUYECKUX peakuuil B ObiTy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3ydeHue oOpaslloB MaTepuajioB (CTEKJO, CIUIaBbl META/UIOB, MOJIUMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATHUM, TaK U MOHITUH, SBISIONIUXCS CUCTEMHBIMU JJI1 OTJEIBbHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIM
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHHE BEUIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAS
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

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

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



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

JINMUHOCTHBIE PE3YJIBTATDBI

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

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue ONbITa AESITENbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTrpuoTH4YeCKOro BOCIIMTAHUA:

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

2)rpaxaaHCKOro BOCIIUTAHUS:

MpEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUU YYE€OHBIX, TI03HABATENIbHBIX 3a71a4, BBIMOJTHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHI OCTYIKOB,;

3)HEHHOCTH HAYYHOI'O IMO3HAHMS:

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIl TIOHUMaHUSI CYINTHOCTH HAayYHOW KAapTHUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJUMBIC Jii OOBICHEHHUS HAOJI0OIaeMbIX IMPOIIECCOB W SIBJIICHUM,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4)(popmupoBaHus KyJbTYPbI 310POBbA:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5)TpYyA0BOro BOCTIMTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBHUIYAJTLHON TPAeKTOPHH MPOTODKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6)3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pEIICHUs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOIHON Cpeoi, il TOBBIIICH Usl
YPOBHS  DKOJOTHYECKOH  KYJIbTYPHl, OCO3HAHUS TJIOOATHHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YYEOHBIX IMpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO W OCYILECTBICHUIO Yy4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HaHUMU: PACKPBIBATh CMBICI XMMHYECKUX MOHSTHUH (BBIACIATH HUX XapaKTEPHbIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBAaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKIY OOBEKTaMHM HU3Y4YEHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX TPEICTABICHUN BBIABISTh M XapaKTEpHU30BaTh CYIIECCTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE HCIOJIb30BAaTh MOCTABIEHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YyMEHHE HaOIoaaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HHGOOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3INYHbIE METOABI M 3aIllpOChl NPU MOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAaHUS PA3TMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHaJU3UpOBaTh B Tpolecce YydyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUS 3aJaBaThb BOIPOCH (B XOJe Auajora U (WiK) JUCKYCCHH) TIO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
JESTEIbHOCTU B YCTHBIX M IUCBbMEHHBIX TEKCTaX; JejaTh MPE3CHTAIUI0
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOW W MCCIEAOBATENbCKOW  JESATENIbHOCTH  NpPU  PEIICHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIEe YHUBepcalbHbIe y4eOHbIe 1eiiCTBHS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 3aJ[a4y, CaMOCTOSITEIbHO COCTABJIATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, MMPE/JIaraéMble B YCJIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NESITEIbHOCTA  T10  TOJYYEHHUIO HOBOIO  3HAHUS, €ro  HHTEPIIPETAIUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoHIiry o0yuenus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e pPacCKpbhIBaTh CMBICJ OCHOBHBIX XHMHYECKHX TOHATHMN: aToM, MOJIEKYyIia,
XUMUYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl JI0JIsl XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCMHEHMS, PEAKIMH PA3JIOKEHUs, PEAKIMU 3aMEUICHUs, PEaKIUU
oOMeHa, 9K30- M SHJO0TEPMHUECKHUE PEaKINH, TETUIOBOU (P (HEKT peakinu,
SIpO aTroMa, JJICKTPOHHBIM CJIOM aToMa, aToOMHas OpOuTalb, pPaJUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(TIporieHTHAs KOHIICHTPAIIHUS) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MIPUMEHATH 3TU MOHITHUS MPU ONMMCAHUM BEILIECTB U UX MPEBPAIICHUI;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e OIpEACNIATh BaJICHTHOCTH aTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopmyiaMm, BHUJ XMMHUYECKOM CBSI3M (KOBaJCHTHAs U HOHHAs) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbicn Ilepmommueckoro 3akona [J[. W. Menneneesa:
JIECMOHCTPUPOBATh TOHUMAHUE TEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHUsS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHAa ABOraapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBbl XMMMYECKUX JJIEMEHTOB: pa3jiuyarTh IIOHSTUA «TJIaBHas
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OOJIBIIIE TICPUOJBI, COOTHOCHTH O0O3HAYEHHUS, KOTOPhbIE HMEIOTCA B
tabmuie «llepuogmyeckas cucrema XuUMHYeCKUX »djeMmeHToB J[. .
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIAaCCU(ULIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »3JeMeHTa 1o ¢opMmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE INPUYMHHO--CJIEICTBEHHBIX CBSI3€W — IS M3Y4YECHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TMpaBuiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCCOBOM JOJIEM PAaCTBOPEHHOTO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy 00yuenus B 9 kjacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PeaKilusi, XUMUYECKas CBsI3b, TEIUIOBON d(PdeKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakiuu, TMPeAebHO JOMyCTUMas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENSATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps/l MOHA MO0 XUMHYECKOM (GopMyle, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHUE: OIHUCHIBAaTh U XapaKTepu30BaThb
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npezenax MajiblX MEePUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME U CHenUu(UUECKHEe XUMHYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMA MOHHOIO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOr0 OalaHca 3TUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIONIO XHUMHUYECKOTO JJeMeHTa 1o ¢dopMyIe
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIIUSMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
uonuI-, KapooHatr-, ¢ocdar-, CHUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEeMaTH3allii0, BBISBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaunuecTrBo yacoB
Ne HaumeHoBaHue pa3aesioB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/m TeM MPOrpaMMblI Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1.IlepBoHayajibHble XMMUYECKHE NOHATHS
XuMus — BaxkHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MPAKTHYCCKOM JIEITEIIBHOCTH https://m.edsoo0.ru/7f41837¢c
YeloBeKa
12 BemecTBa 1 xuMmuieckue 15 1 bubmmoreka [IOK
' peaxIuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Pa3nen 2.BaxHeiimnne npeacTaBuTe/ M HCOPraHUYeCKNX BeleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 oxcumax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonarue o kucimorax 3 bu6moteka [IOK
' U COISX https://m.edso0.ru/7f41837¢c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6moreka [IOK
' OCHOBaHHMSAX https://m.edso0.ru/7f41837c
OCHOBHEI€ KJIACCHI bu6moreka IIOK
2.4 . 11 1 1
HEOPraHUYECKUX COEMHEHUI https://m.edsoo.ru/7f41837¢
Htoro no pazaeny 30

Pa3nen 3.Ilepuoauueckuii 3axkon u [lepunoauveckasi cucrema xumudeckux ieMeHToB JI. U. MenaesieeBa. CTpoeHue aTOMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[Tepuoguueckuii 3aK0H U

31 [Tepuoguyeckas cucrema 7 Bbub6morexa IIOK
XUMUYECKUX 3nemMeHToB /I, U. https://m.edsoo.ru/7f41837¢
Menpene-ea. CTpoeHue atoma
XuMHn4ecKkasl CBI3b. Bu6miorexa [JOK

32 Oxicantenso- 8 https://m.edso0.ru/7f41837c
BOCCTaHOBUTEIIHHBIC PEAKITUU

Hrorono pasaery 15 Egggggjg;gﬁﬁmss?c
Pe3epBHOE Bpems 3 bubmorexa LIOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3znesn 1.BemiecTBO M XUMHYeCKHE PeAKIMHU
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pasznen 2.Hemeranibl u UX cOeIMHEHUS
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' sanemeHnToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -€p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A30T, pochop u ux 7 1 bubmorexa [JOK
' PYITHEE ’ P https://m.edsoo0.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB [VA-rpynmel. Yrieposa u 8 1 2 Bu6mmorexa [IOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznesa 3.MeTalJIbl M X COCAUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edso0.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f412636
Hroro mo pazaeny 20
Paznen 4. Xumus u okpy:kawmas cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Enbmorexa HOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne nu(ppoBbIE
Tema ypoka KonTpoasbnbie | IlpakTudeckue
n/n Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumun. Posib XuMuu B KU3HU 1 bu6moreka [IOK
yenoBeka. Tena u BeniecTa https://m.edsoo.ru/ff0d210c

2 [Tonarue o MeToMaX MTO3HAHUS B XUMUH 1 bubmorexa [JOK

A https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1 «IlpaBuia

3 padoThI B JIA00OPATOPUM U NPUEMBI 1 1 bu6morexa [IOK
oOpaleHus ¢ J1a0opaTOPHbIM https://m.edsoo.ru/ff0d23dc
o0opyaoBaHHEM»

4 YwucTeie BemecTBa U cMecr. CriocoOb! 1 bu6moreka [JOK
pazzeneHus cmecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nesienune

5 cnfece;ln(‘;a n sll»n\Ia)e eTquCTK:I noiaﬂe::lioﬁ 1 1 bubmmorexa [IOK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6moreka [IOK
6 A 1
TOMBI M MOJICRY T https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE 3IEMEHTHI. 3HAKH (CHUMBOJIBI) 1 bubmumoreka [IOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CI0KHBIC BEIIECTBA 1 bubmorexa [JOK

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

9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 Bu6mmorexa [IOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH NOCTOSHCTBA COCTaBa BEIIIECTB.

bu6morexa IIOK
.B
10 Xumuueckas popmyia. BaneHTHOCT aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX 3JIEMEHTOB
11 OTHOCHUTENIbHAs aTOMHAs Macca. bubmumoreka [IOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOI' O DJIEMEHTA B bu6moreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo Bemectsa. Mosb. MonspHas bubmmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne 1 XUMUICCKHEC SIBICHUS. bu6moreka IIOK
XumMHuueckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku ¥ yCcinoBUS IPOTEKAHUS bu6moteka [IOK
15 .
XUMHUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MACChl BEUIECTB. bubmorexa [{OK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust komudecTBa, MaccChl BEIIECTBA MO bubmmoreka [IOK
YPaBHEHMSM XMMHUYECKUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Knaccuukanuss XUuMUIECKUX PeaKIuii
18 (coe I/IHq;HI/ISIH a3JI0KEHHS 3a1\I;e ;IHSI Bubmmorexa [IOK
8 P > SAMCTHEHI, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIOIEUCT 0606yq eHUE U Bubmuorexa LIOK
a AHCT. Hf https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3allusl 3HAHUH
20 KonTpoabHnas padora Nel no Teme bubmmorexa [IOK
«BemnecTBa 1 XUMHYECKHEe PeaKIIHN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3yxa.
o o bubmumoreka [IOK
21 Kucnopong — snemMeHT 1 pOCTOE BEIIECTBO.

O3oH

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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dusnyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIIopoja (peakiuy OKHCIICHHSI, TOPCHHE) Bu6mmorexa [IOK
po7ta (peartt - TOP ' https://m.edsoo.ru/ff0d4614
ITousarue 06 oxcumax
CriocoOBI IOJTydeHHS] KUCIIOPOa B
23 11a00PaTOPUU U IIPOMBIIIIIEHHOCTH bubmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopona
TennoBoit 3PpheKT XUMHUUECKON peaKIuH,
24 IIOHSTHE O T(S(I)MOXI/IMI/I‘-ICCKOM paBH:HI/II/I bubmorexa IOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTEPMHUUYECKUX PEAKITUIX
TommmBo (HEPTh, YroJib U METaH).
25 3arpsi3HeHne BO31yXa, CIIOCOOLI €ro bubmiorexa TIOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
PEAOTBpAICHHUS
IIpakTHyeckas padora Ne 3 mo Teme
26 «l'll)o.n YyeHHe u clz)ﬁn aHHe KHCJ0poaa bubmotexa [JOK
y - p poad, https://m.edsoo.ru/ff0d4ae2
U3y4yeHHe ero CBoicTB»
97 Bonmopon — anemMeHT u TpoCcTOe BEIIECTBO. bu6mmoreka [JOK
Haxosxenue B mpupone https://m.edsoo.ru/ff0d4dd0
)8 duznyecKre 1 XUMHIECKHE CBOMCTRA but6moreka [JOK
Bojopoza. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
29 IT
OIPITHE O KHCTOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl oJTy4eHus BOIOPOa B bubmmorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 mo reme
31 «1'11)0.11 YyeHue u clt))ﬁn aHHe BOAOpoOAA bubmorexa HOK
y - P A0poaa, https://m.edsoo.ru/ff0d4f42
U3y4YeHHe ero CBOiCTB»
32 MousipHbIii 005EM Ta30B. 3akoH ABOTaapo bromorexa [JOK

https://m.edsoo.ru/ff0d542e
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Brruucienns 00béMa, KOJIMUESCTBA BEIISCTBA

33 rasa 1o ero M3BeCTHOMY KOJHUYCCTB bubmorexa [JOK
" Y Y https://m.edsoo.ru/ff0d55a0
BEILIECTBA UM 00BEMY
Brraucnenust 00EMOB Ta30B 110 YpaBHEHUIO
34 €aKIIM1 Ha OCHOBE 3aKOHA 00bEMHBIX bubmorexa HOK
peat . https://m.edsoo.ru/ff0d5708
OTHOIIICHHUH Ta30B
35 du3ryUecKre U XUMUYECKHUE CBOMCTBA BOJIBI bubmrorexa [JOK
A https://m.edsoo.ru/ff0d587a
but6mmoreka [JOK
36 CocraB ocHoBaHui. [ToHsATHE 00 HHAMKATOpPAX
A P https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HachlmeHHbIE 1
37 HEHACBIIIEHHBIC PAaCTBOPBI. MaccoBas 10 bubmiorexa [JOK
B P PEL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
IIpakTnuyeckas padora Ne 5 mo reme
38 «IIpurorosBjieHue pacTBOPOB C bubmmorexa [{OK
onpeaeTéHHOM MacCcoBOM oeil https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOTO BEIIECTBA)
39 KonTpoabHas padora Ne2 no teme bubmoreka [IOK
«Kucaopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHJIBI: COCTaB, KJacCH(pUKAIIHS, but6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMU4Y€ECKUE CBOKMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX butamorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6morexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMH4YECKHE CBOWCTBA bu6mmoteka [IOK

OCHOBaHHUM

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsr: cocras, kinaccuduxanus, bub6morexa IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yenue u XuMHYECKHE CBOMCTBA KUCIIOT Bu6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpeanue): HOMEHKIIATYPa, CIIOCOOBI bubmumoreka [IOK
MIOJIy4ECHHMSI, XUMHUECKHE CBOMCTBA https://m.edso0.ru/00ad9474
IIpakTuyeckas pabora Ne 6. Pemienue
47 IKCIEPUMEHTAJIBHBIX 32124 N0 TeMe bubmmoreka [IOK
«OCHOBHBIE KJ1aCCHI HEOPraHNYEeCKHUX https://m.edsoo.ru/00ad9b7c
cOoeAUHEHUIN»
48 I'enernueckas cBsA3b MEXKIY KilaccaMHu bubmmorexa [IOK
HEOPraHWYECKUX COCTUHEHUHN https://m.edsoo.ru/00ad9a50
. bubmmoreka [IOK
49 O06o00m1eHne 1 cucTeMaTH3aus 3HaHU! https://m.edsoo.ru/00adach?
KonTpoasnas padora Ne3 no reme
50 "OCHEBHLIC K.leaccm HEOPraHN4ecKHX brbmiorexa LIOK
. https://m.edsoo.ru/00ad9ela
coeIMHeHU it
[TepBbie MONBITKY KJIaCCH(PUKAITNH
51 XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O Tpymnax bubmorexa [JOK
https://m.edsoo.ru/00ad9ffa
CXOIHBIX JIEMEHTOB
Ilepnonnuecknuii 3akoH u llepuonuyeckas
52 cucTeMa XumMuueckux asnementos 1. U. bubmorexa [IOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepuoabl, rpymibl, HOATPYIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoennie atroMoB. CocTaB aTOMHBIX SIJIEP. bubmmoreka [IOK
H3otomsl https://m.edsoo.ru/00ada342
55 CtpoeHue JIEKTPOHHBIX 000J0YEK aTOMOB bubmmorexa [{OK
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anemenToB [lepuonnueckoit cucremsl . U.
Menneneena

https://m.edsoo.ru/00ada6ébc

XapaKkTepucTUKa XUMAYECKOT'0 AJIEMEHTA 10

bub6mmoreka [JOK

> EO; OI\JZ?Z::ZBZHGPHOHH%CKOH cueteme https://m.edsoo.ru/00ada824
3nauenue [leppoanueckoro 3akoHa AJis
o7 pa3BUTHs HaYKH U npakTuku. 1. M. Brbmorexa LIOK
MenienieeB — y4€HBIM, EIaror U rpaxIaHuH hitps://m.eds00.nu/00adate
58 DJIEKTPOOTPUIIATEIILHOCTh ATOMOB bu6motexa [IOK
XUMHYECKUX 3JICMCHTOB https://m.edsoo.ru/00adaab8
bu6moreka I[IOK
59 Horast Ximireckas epssb https://m.edsoo.ru/00adac34
60 KoBasneHnTtHas noyisipHasi XuMu4eckast CBsI3b bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMONsApHAsi XUMHYECKask CBS3b bubmiorexa [JOK
https://m.edsoo.ru/00adaab9
bu6moreka [JOK
62 CTencH okucaeHHA https://m.edso{j ru/00adae?28
63 OKHCIIMTETbHO-BOCCTAHOBUTEIILHBIC PEAKITUN bubmorexa HOK
https://m.eds00.ru/00adb076
64 OKHCIHTEIN U BOCCTAHOBHTEIN bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTpoabHas pabora Ned4 no teme bubmumoreka [IOK
«CTtpoeHue aToMa. XUMHYECKAsI CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHblii ypok. O6001IeHNE U bu6morexa [IOK
cUCTEMAaTHU3allUI 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O0001IeHNE U bu6mmoteka [IOK

cUCTEMAaTHU3alMA 3HAHUN

https://m.edsoo.ru/00ad9ch2
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68 PesepBHblii ypok. O6006111eHUE U 1 bu6mmorexa [IOK
cUCTEMAaTHU3allUI 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara nu@poBbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue p
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ilepuoanyeckuil 3aK0H.

1 [Tepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHYECcKuX saeMeHToB /1. W. https://m.edsoo.ru/00adb59e
Menpeineesa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOICTB XMMHUYECKUX IJIEMEHTOB 1 bubmorexa [JOK

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

3 Knaccudukanuys 1 HOMEHKIaTypa 1 bubmoteka IJOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudueckoil ¢BI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTpoJsbnas padora Nel mo teme

5 «IloBTOpEHME U yri1yOJ1eHHE 1 1
3HAHHI OCHOBHBIX Pa3/ieJIoB Kypca
8 kiacca»

6 Knaccudukanus Xumuaeckux 1 bubmuorexa LIOK
pEaKLUi 110 PA3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUYECKOU

7 eakimy. [ToHsITHE O TOMOT€HHBIX U 1 Bubmorexa IOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PEAKIIUAX

3 [ToHATHE O XUMHYECKOM PAaBHOBECHUU. 1 bubmotexa [JOK

@daxkTopsbl, BIAUSAIOLIME HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMHYECKOHN PCAKIIUU U ITOJIOKECHUC
XUMHUYCCKOI'o paBHOBCCHA

OKUCIINTEIBHO-BOCCTAHOBUTEIILHEIC

bu6moreka [JOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOTUTUYECKOU
10 nccornuanun. CUIbHBIE U c1a0ble bubmorexa HOK
A 1AL https://m.edsoo.ru/00adcd68
ANEKTPOIUTHI
11 HonHble ypaBHEHUS PEAKIIUI bubmiorexa ITOK
P pearh https://m.edsoo.ru/00add448
XHUMHYECKIE CBOUCTBA KUCIIOT U
12 OCHOBAHUI B CBETE NPEIACTaBICHUN bubmorexa HOK
pu https://m.edsoo.ru/00add5d8
00 PJEKTPOTUTUIECKOMN U CCOLUAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPENCTABIEHUN 00 bubmorera IIOK
pelt . https://m.edsoo.ru/00add8b?2
ANEKTPOIUTHIECKOM TN CCOIUAIIAN
bu6moreka [JOK
14 I1 7|
OIATHE O THAPOIH3E CoTeH https://m.edsoo.ru/00add9d4
15 O06o0mIeHre ¥ CUCTEMaTH3 AU bubmotexa [JOK
3HaAHUH https://m.edsoo.ru/00addd12
IIpax eckasi padora Ne 1.
16 «l?em:::e 3](:][1([: PIMZHTaJIbeIX bubmorexa [HOK
P https://m.edsoo.ru/00addbfa
3amaud»
KonTposbnas padora Ne2 no reme
17 «JIEKTPOJIMTHYECKas bu6mmorexa IIOK
aucconuanusa. XuMu4ecKkue https://m.edso0.ru/00addecO
peakuu B pacTBOpax»
18 OO01mas xapakTepUCTHKA TaJIOT €HOB. bu6mmoreka [JOK

XuMHU4YecKre CBONCTBA HA TPUMEPE

https://m.edsoo.ru/00addfe2
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xJjiopa

XiopoBoaopoa. CossiHast KUCIIOTa,

bu6moreka [JOK

19 XUMHUUYECKHE CBOMCTBA, MOJTy4YEHUE, https://m.edsoo.ru/00ade104
MIpUMEHEHUE
IIpakTnuyeckas padora Ne 2 no
20 Tell)we «Honyqem[/)le COJISTHOM Bubmmoreka [OK
. . https://m.edsoo.ru/00ade348
KHCJIOTHI, H3y4YeHHe e€é CBOICTBY
Bbruncnienus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIIM, €ClIi OJUH U3 bubmioreia LIOK
https://m.edsoo.ru/00ade488
peareHToB J]aH B U30bITKE
99 OO0m1ast xapakTepuCTHKA SJIEMEHTOB bubmuotexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTtpomnHbie MOTUPUKALIUN CEPHI.
23 Haxoxenue cepbl U €€ cOeTUHEHUI bu6moreka [JOK
B Ipupoje. XUMHUUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoa0po1, CTpOEHUE, bubmotexa [JOK
¢u3nyeckre U XMMHUYECKHUe CBOMCTBA https://m.edso0.ru/00ade802
Oxcuapl cepol. CepHas KUCIIOTA,
25 (du3nUecKre 1 XMMUYECKHE CBOMCTBA bubmioreia LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKHE PEAKIUY, JIKALIIE B
OCHOBE MPOMBIIIIEHHOT0 criocoba
26 IIOJIYYEHHSI CEPHOM KHUCIIOTBHI. bubmuoreka LIOK
XUMHUYECKOE 3arpsi3HeHue https://m.edsoo.ru/00adec8a
OKpY>KaroIlel Cpelibl COSAUHEHUSIMU
cepbl
27 Brruncnenne MmaccoBoi TOJIM BRIX0Ia Bbu6moreka [JOK
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MPOAYKTA PEaKUU

https://m.edsoo.ru/00adec8a

OO0m1ast XapaKTEpUCTHKA JIEMEHTOB
VA-rpynnel. A30T, pacipocTpaHEHue

bu6moreka [JOK

28
B IIpUpoJe, GU3NUYECKHE U https://m.edsoo.ru/00adeeab
XUMHUUYECKHE CBOMCTBA
AmMuax, ero Gpu3ndecKue u
29 XUMHYECKHE CBOICTBA, OJIyYCHHE U brbmorexa [TOK
> O https://m.edso0.ru/00adf004
IPUMEHECHUE
IIpakTnueckas padora Ne 3 mo
30 Terl)we «[Mon qem[;e aMMHaKa bubmmorexa [IOK
y _ ’ https://m.edsoo.ru/00adf180
H3y4YeHHe ero CBOiCTBY
31 A3zoTHas kucnora, e€ Gu3nIecKue u bubmuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs30BaHuE HUTPATOB U COJIEH
aMMOHHS B Ka4€CTBE MUHEPAIIbHBIX
32 o0peHuii. XMMHYecKoe bubmmorexa [IOK
yAo0p ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH Cpellbl
COCMHEHHUSIMH a30Ta
dochop. Oxeup dpocdopa (V) u
33 (1)00(%)0 pHaH Kncn((l))Ta (b(l)I/II)SI/I(qe)CKI/Ie " Bubmorexa LOK
P L https://m.edsoo.ru/00adf68a
XHUMHYECKUE CBOWCTBA, TIOJTy4EHUE
Hcnonb3oBanue hochatos B
34 KauyeCcTBE MUHEPAIbHBIX yI00PEHUIA. bubmuorexa [IOK
3arpsi3HeHHE TPUPOTHON Cpebl https://m.edsoo.ru/00adfc20
docdaramu
Vraeponu, paciipocTpaHeHHE B
PO, Pactpoctp Bu6morexa IJOK
35 npupozae, PU3NIECKUe U XUMUIECKUE

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuppl yriaepojaa, ux Gu3n4ecKue u
XUMHUYECKHE CBOMCTBA.

bu6mmoreka [JOK

36 DKoJornyecKre npooJieMsl, https://m.edsoo.ru/00adfebe
CBsA3aHHBIE ¢ OKcuioM yriaepoza (IV)

37 VYroapHas KHCIIOTa U €€ COIn bubmorexa TIOK

https://m.edso00.ru/00ae006c
IIpakTnueckas padora Ne 4 no

38 TeMe "'[losryyeHue yriiekucjaoro bubmuorexa [JOK
raza. KauecrBenHasi peakuusi Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"

[TepBoHavanbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa TOK
https://m.edso00.ru/00ae054e
COCIMHEHMSIX yTIIepo/ia
N bu6moreka [JOK

40 Kpemnuii i ero cocauttenus https://m.edso0.ru/00ae080a
IIpakTnueckas padora Ne 5.

a1 Pemenne 3xcnepuMeHTaTbHBIX bubmotexa [JOK
3aaay4 1o TeMe «BakHelmue https://m.edsoo.ru/00ae0bf2
HEMETA/JIbI U MX COeIUNHEHM S
KonTpoabsnas padora Ne3 no reme

42 «BakHel e HeMETAJLJIbI H HX bu6amorexa [IOK

https://m.edsoo.ru/00ae0e18
COeTHHEHHUS
OO011as XxapaKTepuCTHKAa XUMUYECKHX
AJIEMEHTOB — METaJIJIOB.

43 MeTtannudeckast CBSI3b U bubmoteka [JOK
MeTaJIJIM4ecKas KpUcTaIndecKas https://m.edsoo.ru/00ae103e
pemérka. dusnveckne cBoNCcTBa
METaJIJIOB

44 XuMHYECKHEe CBOMCTBA METAILIOB. Bbu6moreka [JOK
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DIIEKTPOXUMHYECKUN PAJT
HANPSIKEHU N METAJIJIOB

https://m.edso0.ru/00ae1156

O61mue crnocoObl MOTyYeHUS
MetaJuioB. CraBel. BrruncineHus mo

45 ABHEHUAM XUMHUYECKUX PEAKIIAN bubmorexa LIOK
yp peaitii, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKUT
IPUMECH
46 [TousATIE O KOPPO3UHU METAIIIOB bubmorexa [IOK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 Ilenounpie merauet https://m.edsoo.ru/00ael4b?2
48 OKCHUIBI U TUAPOKCHUIBI HATPUS U bubmoteka [JOK
KaJusg https://m.edsoo.ru/00ael4b?2
49 [Ileno4HO3EMETBHBIE METAIIBI — bubmmorexa IIOK
KaJIbIUHA U MarHui https://m.edso0.ru/00ae15e8
50 Baxxueiinmie coequHeHns KajabllUusg Bubmorexa HOK
A t https://m.edso0.ru/00ae15e8
51 O0001IEeHNE U CHCTEMAaTH3aIH
3HAaHUH
JK&cTkocTh BOABI U CITOCOOEI €€ bubmioreka [IOK
52
YCTpaHECHHUS https://m.edsoo.ru/00ae1886
IIpa eckag padota Ne 6 1o Teme
53 ”}IIZéI:ziZCT: Bﬂopm I/ITMeTO 1:1T e'e'T N bubmnorera ITOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHHS
bu6moreka [JOK
54 A 7
JTFOMITHITH https://m.edso0.ru/00aelc64
55 AmoTepHbIe cBOICTBA OKCHIA U bubmmorexa LIOK

THAPOKCUIA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [JOK

5 Keneso https://m.edsoo.ru/00ae1d86
57 OKcHubl, THIPOKCHUIBI U COJH JKese3a bubmotexa [JOK
(IT) n xxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06o01IeHue 1 cucTeMaTH3aIus
3HaHUI
IIpakTuueckas padora Ne 7.
59 Pemenne sxcnepuMeHTAIbHBIX bub6mmoreka IIOK
3aja4 nmo reme «Baxkueiimmue https://m.edso00.ru/00ae3de8
MeTaJlJIbl U UX COeTUHEHHSD)
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKINH, €CIIM OIUH U3
50 peareHTOB JjaH B U30BITKE UITU bu6mmoreka [JOK
COJICP)KUT MpUMecu. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM J10JIM BBIXO/1a MPOIYKTa
peaxkuuu
61 O06o0mIeHne  CUCTeMaTH3aUS
3HaHUI
KontpoabHas pabora Ne4 o teme
62 «BazkHelime MeTAJLTBI U UX
coeHHEeHUD)
63 BemectBa u maTepuansl B bubmmorexa [IOK
[IOBCEIHEBHOU KMU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE bubmotexa [JOK
OKpY>KaroIlen Cpeibl https://m.eds00.ru/00ae4270
65 Posb xumuu B perieHnun bubmmorexa [IOK
HKOJIOTUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBubiii ypok. O600meHue u bubmotexa [JOK
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cUCTeMaTH3alUs 3HAHUI

https://m.edso0.ru/00ae0d0a

67 PesepBHbIii ypok. O0o01eHre 1 1 bubmmoreka [IOK
cUCcTeEMaTU3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 Pe3epBHbIii ypok. O6001IeHUE T 1 bubmotexa [JOK
cHCTEMAaTU3aIvsl 3HAHU I https://m.edso00.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00111eCTBO
«M3narensctBO «lIpocBenienune
» Xumus, 9 kiacc/ Pynzutuc I'.E., ®enpaman @.I"., AkurionepHoe o011ecTBO

«M3narenscTBO «IIpocBenienre»

METOIUYECKHUE MATEPHAJIBI JIVIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HMHTEPHET
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