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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJIcCHAa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX OpraHu3amusix Poccuiickoit denepaium.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
PEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KiaccaM M CTPYKTYPHUPOBAHUE 10
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0coOEeHHOCTEM OOydaroluxcs, OINpenessieT BO3MOXKHOCTH —HpeAaMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHHsI XMMHUU Ha YPOBHE IIeJIei U3YU4eHUsI TPEAMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPENCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peai3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS H
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  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
LEJIOCTHOT O B3rJIsi[a Ha €IMHCTBO MPUPOJIbI U YEJIOBEKA, SABJISETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYYCHHUH XUMHH OOECIICUMBAIOTCS CIEIM(BUKON
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TOHSATHUN XWUMHU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. Colep:KaHuE CKJIAIbIBAETCA U3 CUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
Pa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O Y4EHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTnyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYECHUS
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 MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUEOHBIX mpeaMeToB: «OKpYXKaIOMUA MUY,
«bunonorus. 5—7 knacce» U «PuU3MKa. 7 KIIACC».

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA 4YEeJIOBEeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpPUOOIIEHNH K HAyYyHbIM METOJaM TO3HAHUS TMpPU HM3YUYCHUH BEUIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOU >KMU3HU.

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

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHHH,
CHOCOOHOM aJanTHUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTUX MTPHOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
pa3IMYHbIX BUAOB JI€ATEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKpYXaroUIero MHpa, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYEHHBIE MPU U3YUYECHHUH
XUMUHU, TPUMEHSATh WX TPU PEIIEHUU MpoOJeM B TMOBCEIHEBHOW >KWU3HU H
TPYLOBOM AEATEILHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJOTMYECKH
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAOLIEH OIPUPOJHOU CPENIBI;

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

OOmiee yucIO 4YacoB, OTBEAEHHBIX IJs M3YyYEHUS XUMUU Ha YpOBHE
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

IIpenmer xumuu. Ponb XUMUU B )KM3HU 4YEJIOBEKA. XMMUS B CUCTEME 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. XHUMHYECKHE 3JEeMEHThl. CHMBOJBI XUMHUYECKHX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHOcuTEnbHAs MOJIEKYJISIpHAas Macca. MaccoBas 1051 XUMHUUYECKOTO 3JIEMEHTa B
COCIMHEHUMU.

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

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMSI MacChl BeIeCTB. XUMUUeckue ypaBHeHus. Knaccudukanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpaIlieHus1 ¢ JIabopaTOPHBIM 000PYIOBAaHUEM, U3YYCHUE U OINMCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SIBJICHUM, HAOIIOICHHE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3aMMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAcCChl, CO3/IaHUE MOJEIEH MOJIEKYII
(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 (peakiuu ropeHus). Okcuapl. [Ipumenenue xkwucimopoma. CrocoObl



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

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMHUYECKHE peaKuu. TOIUIMBO: yroidb W METaH. 3arpsA3HCHUE
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.

Monsipablit 00b€M razoB. PacuéTel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpupoie U B KHU3HU 4esoBeKa. KpyroBopoT BOIbI B MPUPOZE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HecoseoOpasyromue. HomeHnknarypa okcuaoB. DU3MYECKHE W XUMHUYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

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

Kucnorel. Knaccudukarus kucnor. Homenknatypa 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 MEXIY KJIACCAMU HEOPTaHUYECKUX COEAMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (mokapa), O3HAKOMJICHHME C O0O0pa3laMu OKCUJIOB WU
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCMOJIb30BAaHUE BHUIEOMATEpPHUAIOB), HaOMOAeHUE O00pa3loB BEIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpeM ©  KaibllueM) (BO3MOXXHO HCIIOJb30BAHUE  BHUJIEOMATEPUATIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAMH, PEaKIUi HEUTpalnu3aluM, IOJy4EeHHE HEpPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
emeHToB JI. WU. MengeneeBa. CtpoeHne aromMoB. XHMHYECKAf CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajlore€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3NYECKUMH CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB IEpUOJA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTa 110 ero noynoxenuro B [lepunonnueckoi cucreme 1. . Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTUsA HAayku W npaktuku. [[. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

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
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE 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
MOHSTUNA, TaK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0nue ecTecCTBEHHO--HAY4YHbIE TIOHSTUS: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

duszuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHU/I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

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

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHUYECKOW CBSI3U. THIIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCMHEHUH, TEHETUYECKas CBS3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [lonsaTue o xumuueckoM paBHoBecuu. DakTopsl,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

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



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIUN C  HCIOJIb30BAHUEM  METOJa
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu vioHHOTO OOMEHa. Y CIOBHS MPOTEKAHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3NICUCTBUS PaA3IMYHBIX (HAaKTOPOB, WCCICIOBAHUE DIICKTPOIPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbIJCICHHE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/ibl 1 MX cCOeIMHEHUS

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETa/llaMM, IejlouamMu). XJIOPOBOJOPO/I.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTENeHH OKucieHus. CTpoeHue W (PU3MUECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCUABI CEPbl KAK MPEICTABUTENIN KHUCJIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit Kucaotbl. CONM CEPHOIM KUCIOThI, KAYECTBEHHAS PEaKLMs Ha



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

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
uXx Qu3nvecKre u XMMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHnii. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kucnora, Gpu3MUecKrue 1 XMMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Monu(UKAIMK, pacpoCTpaHEHUE B TMpupoAe, (U3MUECKHe W XHMHUYECKHE
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 T00aTbHOTO TMOTEIUICHUS KJIMMAaTa, TMapHUKOBBIN
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIE MOHATUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSAMHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl HMX TepepaboTku (OC€H3WH), MX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMeHnenue. CoequHeHHs KpeMHusi B mpupoge. OOmmue mnpeacTraBieHuss o0
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MATEPUAJIOB B IOBCEIHEBHOMW KU3HMU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBIThI, OTpa)xarouue (QpU3NYecKue W XUMHUYECKHE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMAaTEpUAJIOB), HAOJIOJICHHUE TIpoliecca OOYrJIMBaHUs caxapa Ioj JelCTBUEM
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 W UX COEAUHEHUN (BO3MOXKHO HCIIOIb30BAHUE
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 IPOTEKaHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
yCTPOWCTBOM IPOTHUBOTa3a, MOJIy4eHHe, COOMpaHue, paclioO3HaABAaHUE U U3YyUEHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmune HeMeTalbl U UX COEAUHEHUS».

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa u ctpoeHus: atToMoB. CTpoeHue MeTaiioB. Meraumueckasl CBs3b 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. CraBel (CTaidb, YYryH, TIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
dusnyeckre U XUMMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). 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 pupoe. PU3nyecKue 1 XMuMHUYECKUE 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 aToMa, HaxoxkaeHue B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKCubl, rTuIpokcuibl U conu xkeinesa (1) u xxenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIOJIb30BaHUE BHUACOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJIEUCTBUSL OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUeCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KajabliMs, AJIIOMUHUS, [IUHKA, JKejie3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB TMAPOKCH/IA AITFOMUHUSA
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHUYECKUX peakuuid B ObITy. [lepBas momonis npu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

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

Xumuueckuii IKcnepumenm:

M3y4eHHe oOpaslloB MAaTepuajoB (CTEKJO, CIUIABbl METAIJIOB, MOJIUMEPHBIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'0 [IUKJIA.

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

@dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKIIHU]I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAIUIMYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['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 PE3YJIBTATBI

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 IIEHHOCTSIMU, TPUHSTBIMU 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 ACSTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1)naTrpuoTH4YeCKOro BOCIIMTAHUA:

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

2)rpaxaaHCKOro BOCIIUTAHUS:

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYE€OHBIX MPOEKTOB, CTPEMIIEHUS! K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUIN MTOCTYIKOB;

3)HEHHOCTH HAYYHOI'O IMO3HAHMS:

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSI MPUPOIbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

MHTEpEC K OOYYEHHIO M TIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
NESATeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBJICHHOCTH W YPOBHS OOYy4EeHUS B
JIaJIbHEUIIIEM

4)(popmupoBaHus KyJbTYPbI 310POBbA:

OCO3HAaHWE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHUE IOCIEACTBUU H
HETIPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJIICHHS aJIKOT0JIsl, HAPKOTUKOB, KypEHHSI),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5)Tpya0BOro BOCIMTAHMS :

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE NIPUMEHEHHSI TPEAMETHBIX 3HAHUW [0 XHMHUHU, OCO3HAHHBIA BBIOOP
VHJIUBUYaTbHON TPACKTOPUHU MPOJOJLKEHUST 00pa30BaHusl C y4ETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHenrHou npod)eCCUOHAIBHOM JEATeTbHOCTH U Pa3BUTHUSI HEOOXOJIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6)3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIIEHHWE K TPHPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBuII 0€30MaCHOr0 MOBEACHUS IPU paboTe ¢ BEUIECTBAMHU, a TAK)KE B CUTYaIUsX,
YTPOXKAOUIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  DKOJOTMYECKON  KYJIbTYpbl, OCO3HAHHUS TJI00AJIBHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTUYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B IMO3HABATEIHHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIJACISIOT 3HAYUMBIE IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M IO3BOJISIOT 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 CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO y4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMU MOHSTUSAMH), WCIOIb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
YCTaHABJIMBATh TMPUYUHHO-CJICJACTBCHHBIC CBSI3M MEXKAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh HIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJICTABICHUN BBIABISAThH U XapaKTEPU30BaTh CYLIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

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

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
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 Pa3IMYHbIE METOAbI M 3alpPOChl MPU IOUCKE 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 KYIbTYPOH aKTMBHOTO MCIOIb30BAaHUS PA3TMUHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCIONb30BaTh M aHaJU3UpOBaThb B IMpolecce y4yeOHOH u
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUS 3aJaBaThb BONpOCHl (B XoAe aAuaiora U (Wiu) JUCKYCCHH) TIO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OMbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIUX MPOOJEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIaCOBaHUs
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcalbHbIe y4eOHbIe /1eiiCTBUA:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 337ad, CaMOCTOSITEIbHO COCTaBJIATh WM KOPPEKTHUPOBAThH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, TIPeyIaracMbie B YCIIOBUH 3a/IaHUH.

NPEAMETHBIE PE3YJIBTATHI

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



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xonIy oOyuenus B 8 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIPHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUSA, PpEaKIMU pPAa3JOKECHUS, PEaKUUU 3aMEIICHUs, PEaKIUuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MACCOBas JOJISI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIOJIb30BaTh XUMUYECKYID CHMBOJMKY JJII COCTaBJICHHS (HOpMyJ
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHJ XUMUYECKOHM CBs3M (KOBAJIEHTHAsT W MOHHAs) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», mansie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeIeHUE UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXkKAasi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

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

BBIUKCIIAITH OTHOCHTEJBHYID MOJIEKYJSIPHYIO W MOJIIPHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

MPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBIICHHE MPUYMHHO--CJIEJACTBEHHBIX CBSI3€H — [IJI1 MU3YyYEHHS] CBOWCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelIECTB (BOJOpPOAA M KHUCIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IJIAHUPOBaTh M MPOBOAUTh  XMMHYECKUE  HKCHEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(;makmyc, peHondraner, METUIOPAHXK U APYTHUE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl 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 BEIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATENILHOCTh, CTEMEHBb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE W



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMYecKas pemérka, KOppo3us METaIlIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY I COCTaBlieHUs (hopmyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbici llepuoguueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynmna)», maibie u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCJUHEHUHN B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PGEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJIATh YPaBHEHUS DJIEKTPOJUTHUECKON JTUCCOIMAIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJSPHYHO MAaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM  O0OpYJIOBaHMEM, a TaKXe MpaBuja oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIlO3HABATh OMBITHBIM IYyTEM XJIOPHUI-, OpOMU/I-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHONW JCATEILHOCTH — aHaJIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
Ha0JII0JICHUE, W3MEPEHHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTrBo yacos DJIeKTPOHHbBbIE Buanl 1eTeILHOCTH
Ne HaunmeHoBaHnue "
KonTpoasb- (undposbie) o0yyaromuxcs ¢ y4éTom
n/ pa3aesioB H TeM IIpakTHyec- .
Bcero HBIE 06pa3OBaTeanme paﬁoqen MnmporpaMmmabl
n NPOrpaMMsl KHe padoThl
padoThI pecypcsl BOCTIMTAHUS
Paszpnea 1.IlepBoHayajibHble XMMUYECKHE NIOHATHS
Jwnanor, HanpaBJIEHHBII HA
pa3BUTHE LICHHOCTHOTO
OTHOIIIEHUS K OT€YECTBEHHOMY
KYJbTYPHOMY, UCTOPUUECKOMY U
Hay4YHOMY HAcCJIEeIUI0, TOHUMaHUS
XuMus — BakHas .
3HAYEHUS XUMUYECKON HAYKH B
00J1aCcTh
JKU3HH COBPEMEHHOT0 OOIIECTBA,
€CTECTBO3HAHUS U bu6moreka [JOK
1.1 . 5 2 CIIOCOOHOCTH BIIaIETH
MPAKTAYECKOU https://m.edsoo.ru/7f41837¢ . .
JOCTOBEPHOM HHPOpMaLHeH o
JIeSITeIIbHOCTH
MepeIOBbIX TOCTHKEHUX U
YeJIOBeKa. N
OTKPBITUSIX MUPOBOU U
OTECUCCTBEHHON XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUYHBIX
3HAHMSIX 00 yCTpOICTBE MUpa U
00111eCTBA;
becenpl, pasBuBaromme
MHPOBO33PSHUCCKHE
BemectBa n P P
12 15 1 bubmmorexa [JOK MPEACTABIIEHUS O BEIIECTBE U
. XUMHUYCCKUEC .
https://m.edsoo.ru/7f41837¢ XUMHUYECKON pEeaKLnH,
peakiumu.

COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U



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

COCTABJIIOLIME OCHOBY JJIS
MMOHMMAaHUS CYIIIHOCTH HAYyYHOU
KapTUHBI MHpa, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX
pa3sBUTHUA IPHUPOJAbI, BBAUMOCBA3AX
YeJIOBEKa C PUPOJHOM CPeoH, O
PO XUMHU B TIO3HAHWUU 3TUX
3aKOHOMEPHOCTEH;

Hroro no pazgeny
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Pasnes 2.BaxuHeiiniue npeacTaBuTeId HEOPraHMYECKHX BelleCTB

OpputHueckas Oecena,
HaIlrpaBJICHHAsA Ha 3KOJIOTrMYCCKU
1eecoo0pa3Hoe OTHOIICHHUE K
mpupoacC KaK MCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CylIECTBOBAHUS,
TIOHUMAaHHE IIEHHOCTH 3710POBOTO

Bosnyx.
X u OezonacHoro odpasa KHU3HHU,
Kucnopon. bubmmoreka [{OK
2.1 6 OTBETCTBEHHOE OTHOIIIEHHE K
[Tonstue o6 https://m.edso0.ru/7f41837¢c
COOCTBEHHOMY (PM3UUECKOMY U
OKCHJIaxX.
TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHME IICHHOCTU COOJIIOICHHS
paBwII 0€30MaCHOTO MTOBEICHHUS
npu paboTe ¢ BelecTBamH, a
TaKXKE B CHTYAIUsIX, YT POXKAFOIIHX
3710POBBIO U )KU3HU JIFOJIEH;
Bonopon.Ilonstu CamocrosTenbHbIe padOTHI,
bubmmoreka [JOK
2.2 € 0 KUCJIOTax U 8 HaIpaBJICHHbIC Ha

COJIAIX.

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

IIO3HaBaTCJIbHBIC MOTHUBEI,
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HaIpaBJICHHbIE HA [TOJIyYeHHE
HOBBIX 3HAHUU 110 XUMUH,
HEeoOXoauMBble 11 O0BSICHEHUS
HaOJIFOaEMBIX ITPOIECCOB U
SIBIICHU, TI03HaBaTEIbHOM,
UH(POPMALMOHHON U
YUTATEIbCKON KYJIbTYpPBI, B TOM
YHCJIE HABBIKOB CAMOCTOSTEIbHOM
paloThI C yueOHBIMU TEKCTAMU,
CIIPaBOYHOH JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMHU
cpeAcTBaMU MH(POPMALIMOHHBIX
TEXHOJIOTHii;

2.3

Bopna. PacTBopsl.
ITousarue 00
OCHOBaHUSIX

but6mmoreka [JOK
https://m.edso0.ru/7f41837¢c

Y4eOHbBIC CUTYAIIHH,
pa3BUBAIOIINE CTOCOOHOCTH
MIPUMEHSTh 3HAHUS, TOJTy4aeMble
MIPH U3yYCHUU XUMUH, JIIS
perieHus 3a1a4, CBI3aHHBIX C
OKPYXaroIIew MPUPOTHON CPEIOM,
JUTSI TIOBBIIIICHUS YPOBHS
3KOJIOTMYECKOM KyJIbTYpBHI,
0CO3HAHUS I100aJIbHOTO
XapaKkTepa 3KOJIOTHYECKUX
npoOJieM u MyTel UX pelIeHus
MIOCPEJCTBOM METOJIOB XUMUH,
3KOJIOTMYE€CKOT 0 MBIIILJICHUS,
YMEHUsI PYKOBOJCTBOBATHCS UM B
IMO3HABATEIILHOM,
KOMMYHUKATUBHOUW U COIMAITLH O
MIPaKTUKE.



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

Ha6mronenusi, pa3BuBaromme
HMHTEPEC K O0YUYCHHIO U MTO3HAHUIO,
TF0003HATEIHHOCTh, TOTOBHOCTD H

OcHoBHBbIE
CIIOCOOHOCTD K

KJIacChI bu6moreka [JOK .

24 11 2 1 caM000pa30BaHUIO, IPOEKTHOMN U
HEOPraHUYECKUX https://m.edsoo.ru/7f41837¢c .
. UCCIIEI0BATEIIHCKOM

COCIMHCHHM.
JEeSITeILHOCTH, K OCO3HAHHOMY
BEIOOpY HAIIPaBICHHOCTH U
YPOBHS O0yUYEHUS B TalIbHEHIIIEM;

Hroro no pazgeny 30

Paszpnen 3.Ilepuoguueckuii 3akon u llepuoanyeckas cucrema xumudeckux 3jieMeHToB JI. U. Menneisieesa. CTpoeHue aToMoOB.

XumMuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEJIbHbIE peaKkuuun

Ilepnonnueckuii
3aKOH U
[Iepuognyeckas
31 cucreMma 7
XUMHAYECKUX
anemenToB /J[. U.
Menpene-eBa.

Ctpoenue atoma.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢

[TouckoBas 6ecena, HampaBlieHHAS
Ha MPEACTaBJICHUS O COLIMATbHBIX
HOpMax U IMpaBUiax
MEXJIMYHOCTHBIX OTHOILICHUI B
KOJUUIEKTUBE, KOMMYHHKaTUBHOM
KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, y4eOHO-
HCCIIE0BATENIbCKOM, TBOPYECKON
U IpYTUX BUJAX JEATEIbHOCTH,
TFOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOM J1EATEIbHOCTH IIPH
BBITIOJTHEHUHU y4EOHBIX,
MO3HABATEJIbHBIX 3aJ1a4,
BBITTOJTHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3IaHUU
Y4€OHBIX TPOCKTOB, CTPEMIICHHS K
B3aUMOIIOHUMAaHUIO 1



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

B3aMMOIIOMOLIY B IIPOLECCE ITOU
y4eOHOH IeSITEIIbHOCTH,
TOTOBHOCTH OLIEHHBATh CBOE
MOBE/ICHUE U MOCTYNKU CBOUX
TOBApUILEN C TO3ULIUU
HPABCTBEHHBIX U MIPAaBOBBIX HOPM
C Y4E€TOM OCO3HAHUS MMOCIIEICTBUI
MOCTYIIKOB;

[IpakTrKyM, HalpaBJIECHHBIA HA
MHTEPEC K MPAKTUYECKOMY
u3yudeHuto npodeccuii u Tpyaa
Pa3IMYHOr0 Po/ia, YBaXKEHUE K
TPYAYy U pe3yibTaTaM TPYIOBOM
JIesITeIbHOCTH, B TOM YMCIIE Ha
OCHOBE ITPUMEHEHUS NMPEIMETHBIX
3HAHMH 10 XUMHH, OCO3HAHHBIN

XuMu4eckast .
BBIOOD MHMBUIYaTBHOMN
CBSI3b. Eu6 1OK
nonmoTexa AEKTOPUHU TIPOAOKEHUS
3.2 OKHCIUTETBHO- 8 P P P ,
https://m.edsoo.ru/7f41837c o0pa3oBaHMs ¢ yUETOM
BOCCTaHOBUTEIIbH
JMYHOCTHBIX HHTEPECOB U
bl€ peaKkIu
CIOCOOHOCTH K XUMHUH,
OOIIIECTBEHHBIX HHTEPECOB U
NOTPEeOHOCTEH, yCIEIIHON
npoecCHOHATBLHON AesTeIbHOCTH
U Pa3BUTHSA HEOOXOJUMBIX
YMEHUM, TOTOBHOCTh
aJlanTUPOBATHCS B
npo¢eccoHaIbHON Cpeie;
Htoro no pazaeny 15 bu6mmoteka [IOK



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

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

['pynnoBoii NpoexT,
pacKpbIBaIOIIMIl OCO3HAHHE
LEHHOCTH JKU3HH, OTBETCTBEHHOT O
OTHOILIEHUS K CBOEMY 3/]0POBbIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3
JKU3HU, OCO3HAHHE MOCIEIACTBUH U

bubmumoreka [IOK HETIPUATHE BPEIHBIX IPUBBIUEK
Pe3epBHOE Bpems 3
https://m.edsoo.ru/7f41837¢ (ynoTpeOaeHus aKorois,
HapKOTUKOB, KypeHus),
HEOOXOAMMOCTH COOJIIOIEHUS
paBui 0€300aCHOCTH IIPU
o0pamieHnu ¢ XUMUYECKUMH
BEIIECTBAMU B OBITY U peaJIbHON
KU3HU;
OBUIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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9 KUIIACC

KoJsnyecrBo yacos DJIEKTPOHHBIE
HaunmenoBanue Buabl nesiteJbHOCTH
Ne Konrpoan (uudposbie) . 5
i pa3aesioB U TeM Beero Hire IpakTnuec- 0GpazoBATEILHEIE o0yyaromuxcs ¢ yuéTom padouei
NporpamMmal KHe padoThl MPOrpaMMbl BOCITUTAHMS
padoThI pecypchbl
Pa3nen 1.BemecTBO 1 XMMHUYeCKHE peaKIH
becena, HanpaBiieHHAs! HA pa3BUTHE
UHTepeca K 00y4eHHUIO U TTO3HAHHUIO,
[ToBTOpEHuUE 1 110003HATEIBHOCTh, TOTOBHOCTD U
11 yrayOieHue 3HaHul 5 1 bubmmorexa [IOK COCOOHOCTh K caM000Pa30BaHMUIo,
' OCHOBHBIX Pa3/IeI0B https://m.eds00.ru/7f41a636 | NPOEKTHOW U MCCJIEN0BATEIHCKOM
Kypca 8§ Kiacca. JesITeIbHOCTH, K OCO3HAHHOMY
BBIOOpY HAIPaBICHHOCTH U YPOBHS
0o0ydeHHS B TaIbHEUTIIEM;
CamocrosiTenbHbIe padoTHI,
pa3BHUBAIOIIKE TO3HABATEIIbHbIE
MOTHUBBI, HAaIlpaBJIEHHbIE HA
MOJIy4eHHE HOBBIX 3HAHUM 10
XUMUU, HEOOXOIUMBIE JITIs1
OcHoBHBIE 00BsiCHeHHs HA0JII0JTaEMbIX
12 3aKOHOMEPHOCTH 4 bubmotexa [JOK MIPOLIECCOB U SIBJICHUM,
' XUMHUYECKUX https://m.edsoo.ru/7f41a636 | mo3HaBaTENbHOM, HH(OPMALIMOHHON
peaKuuil. Y YUTATEIIbCKOU KYJIbTYPBI, B TOM

YHCJIe HABBIKOB CAMOCTOSTEIILHON
paboThI ¢ y4eOHBIMU TEKCTAMH,
CIPaBOYHOH JIUTEPATYPOH,
JOCTYITHBIMH TEXHUYECKUMU
cpencTBaMu MH()OPMAIIMOHHBIX



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

DJIEKTPONIUTHYCCKAs
JIACCOIAALTHS.

1.3 XuMHuuecKue 8
peaKIuu B
pacTBoOpax.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

[TouckoBas Oecena, HapaBIEHHAS
MPEICTABJICHUSI O COIMAIBHBIX
HOpMax | IpaBUiIax
MEXJIMYHOCTHBIX OTHOIIIEHUH B
KOJUIEKTUBE, KOMMYHUKAaTHBHOM
KOMITETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, y4eOHO-
MCCIIEI0BATENIbCKOM, TBOPUYECKON U
JIPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K pa3HO00pa3HOn
COBMECTHOM J1€SITEIbHOCTH TIPU
BBITIOJIHCHUHU y4EOHBIX,
IMO3HaBaTEJIbHBIX 337134,
BBIMOJIHCHUM XHMUYECKUX
HKCIEPUMEHTOB, CO3JaHUH Y4EOHBIX
MPOEKTOB, CTPEMJICHHS K
B3aMMOITOHMMAaHHIO U
B3aUMOIIOMOIIIH B ITPOIECCE ITOU
y4eOHOH esITeIbHOCTH,
TOTOBHOCTH OIICHHBATh CBOE
MOBEJIEHUE U MOCTYIIKU CBOMX
TOBApHILIEH C MO3ULIUHI
HPaBCTBEHHBIX U MTPABOBBIX HOPM C
YYETOM OCO3HAHUSA MMOCIEACTBUI
MOCTYTIKOB;

Uroro no pazneny 17

Pa3znen 2.HemeTa/JILI M NX COeTMHEHUS



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

Jnanor, HanpaBJIEHHBII HA
pa3BUTHE LIEGHHOCTHOI'O OTHOILECHHUS
K OTEYECTBEHHOMY KYJIbTYpPHOMY,
UCTOPUYECKOMY U HAYYHOMY
HacCJIeNIO, TIOHUMaHUs 3Ha4EeHUs

OO6mmas .
XUMHYECKON HayKU B )KU3HU
XapaKTepPUCTUKA
bubmotexa [JOK COBPEMEHHOT0 OOIIECTBA,
2.1 XAMHAYECKUX .
https://m.edsoo.ru/7f41a636 | crmocoOHOCTH BIaAETh 1OCTOBEPHOU
snemenToB VIIA- .
uH(popMaIuei o nepeaoBbIx
rpynnsl. ['anoressr.
JOCTYKCHHSIX ¥ OTKPBITUSAX
MHUPOBOU U OT€UYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHMSIX 00 yCTpOiicTBE MUpa U
00111eCTBa;
Oppunueckas decena,
HaIlpaBJICHHAS HAa YKOJIOTMYECKU
1eecoo0pa3Hoe OTHOIICHHUE K
MPHUPOIC KaK UCTOYHHUKY JKM3HU Ha
3emite, OCHOBE €€ CYIIECTBOBAHUS,
OO6mmas
MOHMMAaHWe IICHHOCTH 37I0POBOTO U
XapaKTepHUCTUKa
Oe3omacHoro obpasa *HU3HH,
XUMHYECKUX bubmoreka [JOK
2.2 OTBETCTBEHHOE OTHOUICHHE K

anemeHToB VIA-
rpynibl. Cepa u e€
COCIMHEHHS.

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

COOCTBEHHOMY (DPHU3HYECKOMY U
MICUXHYECKOMY 3J10POBbIO,
OCO3HAHHUE IIEHHOCTH COOJIFOICHUS
npaBuiI OE30MaCHOTO MOBEICHUS
npu paboTe ¢ BEIIECTBAMH, a TAKXKe
B CHTYAIUAX, YTPOKAOIIHX
3710POBBIO M )KU3HU JIIOJIEH;



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

IIpakTukyM, pa3BUBarOIUN
IIPEACTaBICHUEN PEJCTaBICHUS O
COLlMaJIbHBIX HOPMax M MpaBUiIax
MEXJIMYHOCTHBIX OTHOLLIEHUH B
KOJIJIEKTUBE, KOMMYHUKaTHBHOM
KOMIIETEHTHOCTHU B OOIIIECTBEHHO
MOJIE3HOMU, yueOHO-
UCCIIEI0BATEIIbCKON, TBOPUECKON U
JIpyTUX BUAAX J€ATEIbHOCTH,

Ob6mas TFOTOBHOCTH K Pa3HOOOpa3HOI
XapaKTEPUCTUKA COBMECTHOM JIEATENLHOCTH MTPH
XUMHYECKUX BBITIOJTHEHUU y4EOHBIX,
bubmorexa [IOK
2.3 aieMeHToB VA- MMO3HABATEJIFHBIX 337134,
https://m.edso00.ru/7f41a636
rpynmsl. A3or, BBITTOJTHEHUH XUMHYECKUX
docdop u ux 9KCIIEPUMEHTOB, CO3JaHUU YUYEOHBIX
COC/TMHCHUS. MIPOEKTOB, CTPEMJICHHS K
B3aUMOIIOHUMAaHUIO U
B3aMMOITOMOIIN B TIPOLIECCE ITON
y4eOHOM 1esITeIbHOCTH,
TOTOBHOCTH OIICHUBAThH CBOE
MOBE/ICHUE U MOCTYIKU CBOUX
TOBApUILEH C MO3ULIHHU
HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MMOCJIEICTBUI
MOCTYIIKOB;
O6mas YyeOHas cuTyalus, HarpaBJIeHHAs
XapaKTepy CTHKA Ha OCO3HAHME [ICHHOCTH KU3HH,
bu6mmoreka [JOK
2.4 XUMHUYECKUX OTBETCTBEHHOT'O OTHOIIICHHS K

anemeHToB IV A-
rpynnsl. Yriaepoa u

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

CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3IIOPOBBI 00pa3 )KU3HU, OCO3HAHUE



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

KPEMHHUH U UX
COEIVHEHMSL.

MOCJIC/ICTBUN U HETPUSATUE BPETHBIX
NpUBBIUEK (YIIOTpeOICHHSI

QJIKOT 0715, HAPKOTHKOB, KYPEHHUS),
HEOOXOAMMOCTH COOJTIOICHUS
npaBui 0€30MaCHOCTH MpHU
oOpalieHuu ¢ XUMUYECKUMHU
BEIIECTBAMU B OBITY U PEaNTbHOM
KU3HU;

Hroro no pazgeny

25

Pa3znea 3.MeTajibl M UX COeTUHEHUSA

3.1

OOmmue cBOMCTBA
METAJIJIOB.

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

[IpakTuKy™m, pa3BUBarOIAN
MHUPOBO33pEHYECKUE
IIPECTABIICHUS O BELIECTBE U
XUMHUUYECKON peaKLnH,
COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U
COCTAaBJISFOLIIE OCHOBY IS
MOHUMAaHUs CYyIIHOCTH HAay4YHOHN
KapTUHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHUS IPUPOJIBI, B3aUMOCBA3IX
YeJIOBEKa C PUPOJHOM CPeoH, O
POJIM XMMHH B IIO3HAHUU ITUX
3aKOHOMEPHOCTEH;

3.2

Baxxneiimue
METAJIbI U UX
COENHEHHUS.

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

I'pyniioBoii mpoeKT, pa3BUBAIOIIUIA
MHTEPECUHTEPEC K MPAKTUUECKOMY
u3ydeHuto npodeccuii u Tpyaa
Pa3IMYHOro pojia, yBaKeHUE K



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

TPYAY U pe3yibTaTaM TPYyA0BOM
NEesITeNbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHUSI PEIMETHBIX
3HAHMH 10 XUMHUM, OCO3HAHHBIN
BBIOOp MHAMBUAYAIbHOMN
TPAEKTOPUH MPOIOTKECHHS
o0pa3oBaHUsl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMUHU,
OO0I11ECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEN, yCIIeIHON
npodeccuoHaNbHOMN AESITENbHOCTH
U pa3BUTHUS HEOOXOANUMBIX YMEHUH,
TOTOBHOCTh aJJalITUPOBATHCS B
npo¢eccuoHaIbHOU Cpeie;

Uroro o pazaeny

20

Pa3znen 4. Xumus u okpyskamomas cpeaa

4.1

BemectBa u
MaTepHaJIbl B )KHU3HU
4ejI0BEKa.

bubimoreka [JOK
https://m.edsoo.ru/7f41a636

YueOHbIe CUTYyalUH,
BOCIUTHIBAIOIINE KOOI HUECKH
1eNecoo0pa3Hoe OTHOIICHUE K
NPUPOJIC KaK KCTOUYHUKY JKU3HH Ha
3emiie, OCHOBE €€ CyIleCTBOBAHMUS,
NOHUMAaHHE IIEHHOCTH 3710POBOT0 U
Oe3omacHOro o0pasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PM3UYECKOMY U
IICUXHYECKOMY 3/10POBBIO,
OCO3HAHUE IEHHOCTH COOJII0IEHUS
paBuJI 0€30MaCHOTO MOBECHUS
pu paboTe ¢ BEeUIECTBAMH, a TAKXKE



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

B CUTYalLMSIX, YTPOKAKOLIUX
37I0POBBIO U KU3HU JIFOJIEH;
CIOCOOHOCTH MPUMEHSTh 3HAHUS,
MOJIy4YaeMbI€ IPU U3YYEHUU XUMUH,
JUTSL pellieHus 3a/1a4, CBA3aHHBIX C
OKpY’KaroIleld NPUPOJHON CPen o,
JUISl IOBBILLIEHUS YPOBHS
9KOJIOTMYECKOU KYJIbTYpBHI,
OCO3HaHMS TJI00aJILHOTO XapaKTepa
HKOJIOTMYECKUX MPOOJIeM U Ty Tei
UX PELIEHUS TOCPEACTBOM METOJIOB
XHMHH, S5KOJIOTHIECCKOTO
MBIIIEHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B
MMO3HABATEIIHHOM,
KOMMYHUKATUBHOM U COLUAJIBHOMN
MpaKTUKE.

Hroro no pazgeny

Pe3epBHOE Bpems

bu6nunoreka [JOK
https://m.edsoo.ru/7f41a636

Hab6monenus, pazsuBatoniye
IT03HABATEIILHBIC MOTHBEI,
HalpaBJICHHbIE HA MOJIyYEHUE
HOBBIX 3HAHUH 110 XUMHUH,
HeoOXOMUMBIE 1J11 00BICHEHUS
HaO0JIF0JaeMBIX ITPOIECCOB U
SIBJICHHUH, TI03HABATEIIHLHOM,
WH()OPMAITMOHHON M YU TATEIbCKOU
KYJBTYpPbI, B TOM YHCJI€ HABBIKOB
CaMOCTOSTEILHOM

paboTHI C y4eOHBIMU TEKCTAMH,



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

CIPaBOYHOH JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMHU
cpencTBaMu MH()OPMAIIMOHHBIX
TEXHOJIOTHi;

OBUIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68




I[TOYPOYHOE INTAHNPOBAHUE

8 KIIACC
KoanyecrBo yacos DJIEKTPOHHBIE
e v vooxa KoHTpoJh- o mndposbIe Oo0opynoBanue u
aKTH4ec-
n/n P Bcero | HbIe P oOpa3oBaTe/bHbIE PEaKTHBLI
KHe padoThl
padoTbi pecypent (Touka pocra)
[Ipenmer xumun. Ponb xumuu B
KU3HH yernoBeka. Tema u 1 bubmioreia LTOK
' https://m.edsoo.ru/ff0d210c
BEIIECTBA.
[Tonsarue o MeTOomaX MO3HAHUS B 1 bub6mmoreka [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
Hudposas
[Tpaktrueckas padota Ne 1 naGoparopusiReleon
«IIpaBuna paboTHI B
na6po aTo EI/I 1 TPpUEMBI 1 0 bubmorexa HOK AR TSP PR
PATOP P https://m.edsoo.ru/ff0d23dc | OMBIT OIPEACIICHHE
oOpareHus ¢ 1abopaTopHbIM CTPYKTYpBI
000pyIOBaHUEM.
MJIAMEHU CITUPTOBKHU.
Cwmecu xene3o + cepa,
MOBapeHHasi CoJib +
PEYHOI MECOK,
YucTble BEIIECTBA U CMECH. 1 bubmuorexa [JOK IIOBapeHHast COJIb +

CriocoObl pa3eieHHs] CMECEH.

https://m.edsoo.ru/ff0d26ca

JIPEBECHBIE OIUJIKY, U T.
1. cnupToBkH, CMecu
JKee30 + cepa,
IIOBapeHHast COJb +



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

PEYHOI MECOK,
IIOBapeHHas COJIb +
JIPEBECHBIC OMUIIKH, U T.
n. lenurenpHas
BOPOHKA,
¢uIbTpOBaNBHAS
Oymara, BOpOHKa,
XUMHYECKHE CTaKaHbI
00BEéMoM 500mu1,
100mn, Maraur,
qarreyka Jis
BBITIAPUBAHUS,
CIUPTOBKA, TOprOYEe
JUTSI CIIUPTOBKHU

[IpakTueckas padorta Ne 2
«Pa3nenenne cmeceit (Ha
MpUMepe OYMCTKH MOBAaPEHHOU
COJIH)».

but6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

Cwmecs [loBapenHas
COJIb M PEYHOM MECOK,
BOpPOHKA, CIIUPTOBKA,
JACPKATCIIb, CTCKIIIHHAs
najgouka, Ba
XUMHYCCKHUX CTaKaHa,
JTUCTUJUIA POBAHHAS
BOJIA

ATOMBI U MOJIEKYJIBL.

bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c

XUMHUECKHUE DIIEMEHTEL. 3HAKU
(CMMBOJIBI) XUMHY €CKHX
3JIEMEHTOB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

IIpocThie U COXKHBIEC BELIECTRA.

Bbu6nmnoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuoreka [IOK

9 A - .
TOMHO-MOJICKYJIAPHOC YHCHHIE https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa
10 BEIEeCTB. XUMHYSCKast bub6moreka IIOK
dhopmyna. BareHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DIIEMEHTOB.
OTHOCHTENIbHAs aTOMHAsT Macca.
11 OTHOCHTENbHAsT MOJIEKYJIIpHast bubmorexa TIOK
yIp https://m.edsoo.ru/ff0d323c
Macca.
12 MaccoBas 1011 XMMHY€ECKOT O bubmmoreka [IOK
3JIEMEHTA B COCAUHEHNH. https://m.edsoo.ru/ff0d350c
13 KomudaectBo BemecTtsa. Mob. bubmorexa [IOK
MousipHas Macca. https://m.edsoo.ru/ff0d5230
[TapadunoBas ceua,
14 dusnueckre U XUMHYECKIE Bbu6munoreka [JOK craxad,NaOH, HCI,
sBJIeHUS. XUMUYecKas peaKiusl. https://m.edsoo.ru/ffod37fa | CuSO4, CaCOQOsg,
Fe(OH)3 benondranenn
IIpu3HaKu U yCIOBHS
s . pOTeKaHM )}(II/IMI/I‘-IGCKI/IX Bu6mmorexa IJOK NaOH, HCl, Na,COs,
P . https://m.edsoo.ru/ff0d3al6 | FeSOs, denondranenn
peaxIui.
3aK0H COXpaHEHHS MaCChI NaOHCuSOg4, HCI,
16 BEIIECTB. XUMUYECKUE bubmiorexa TTOK Na>COs, Bechl
Hl ' https://m.edsoo.ru/ff0d3b88 2 ’
YpaBHCHHSI. pa3HOBECHI
Bremaucnenns konu4decTna,
17 MacChlI BEIISCTBA 110 bubmuoreka [IOK
YpaBHEHHUSIM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peaKiui.
18 Krnaccupukanus XuMUIeCcKux Bbu6nmnoreka [JOK Hudposas madoparopus



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peaxuuii (coeauHEeHMS,
pa3noKeHHs, 3aMeIeHUS,
oOMeHa).

https://m.edsoo.ru/ff0d3f34

Releon matuuk
TEMIIEPATYPBI

JIEMOHCTPAlMOHH bI
IKCIEPUMEHTY
SHIOTEPMUIECCKIE
peakmuu ¢ NaHCO3HNO3
crakanbl 50-100m1.

KMnO4,H202, MnO>

PesepBHbIii ypok. O0001ICHNHE 1

Mg, Zn, HCI(p),Na,
H-0, Fe, CuSOs4,

19 CUCTEMAaTU3ALIU ]r?tlfi'jlpllr(r)f:;(;)?rou}éOa db33 FeCl3,NaOH, CaCOs,
3HaHuii.Peakiiuu 3aMenieHus u c PS-FEM, ' HCI(p), K2SO4, BaCly,
obOMeHa. - CuO,H2S04(p)

MIPUOUPKH
M. B. JIOMOHOCOB — y4€HBIii-
20 sHIHKIIoneaucT. O000IIIeHE 1 bubmorexa TTOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
CHCTEMATU3ALNAA 3HAHUIA.
KonTtponbhas pabora Nel o
21 TeMe «BerrecTBa u xuMuueckue bubmorexa HOK
- https://m.edsoo.ru/ff0d4290
PEaKITII
Bo3nyx — cmech razos. Cocras
22 Bo3ayxa. Kuciiopox — 31eMeHT bubmorexa ITOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
1 mpocroe BeniecTBo. O30H.
dusnyeckue U XUMUYECKHE

93 CBOMCTBa KHCJIOpOaa (peaKiuu bubmotexa [JOK
okucieHus, ropenue). [lousaTtue https://m.edsoo.ru/ff0d4614
00 oKcHIax.

24 CriocoObl MoSTydeHUs bub6moreka IIOK KMnO4, H2O2, MnO>,



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

KHCIIOPO/a B JIA0OPATOPHH U
MIPOMBIIIIICHHOCTH.
[Ipumenenue kucaopoza.

https://m.edsoo.ru/ff0d497a

CIIUPTOBKA,
XUMHYECKUM CTaKaH,
poOupKu

Hudporas nadbopaTopus

Releon matuux

TennoBoii 23 pexT XumMuIecKon TCMICpaType!
peaxkuuu, MOHATUE O BuGmiorexa LIOK JIEMOHCTPAIIHOHH bt

25 TEPMOXHMIHEEKOM YpaBHEtHiL, https://m.edso00.ru/ff0d4790 | SKCIIEPUMEHT»
9K30- U SHJA0TEPMUYECKUX SHIOTEPMUUECKHE
PCAKIIHAX. peakuu ¢ NaHCO3HNOs3

crakanbl 50-100mu1.

KMnO4,H202, MnO>

Tonmueo (HedTh, yrons u
26 MeETaH). 3a(1rp§)3Helz,1:e BO3/TyXa, bubmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

CIOCOOBI €r0 MPEAOTBPAIICHHUS.

KMnOg, nabopatopHsrii

HITaTUB, TA300TBOAHAS
[IpakTueckas padorta Ne 3 mo TpyOKa,

97 teme «[lomyuenue u cobupanue bubmotexa [JOK KpUCTAJIU3AaTOP C
KHUCIIOpOJIa, U3YUEHUE €0 https://m.edsoo.ru/ff0d4ae2 | BoOmOI, XUMUYECKUIA
CBOMCTB. CTAaKaH, JPEBECHBIN

YT OJib, JIYYHHKA,
CIUPTOBKA.
Bonopon — anemeHnT u npocroe
28 BCHleCpTBO. Haxoxnenue lf bubmorexa TIOK
https://m.edsoo.ru/ff0d4dd0
MIPUPOJIE.
29 dusnueckne 1 XUMAYECKHAE Bbu6nmnoreka [JOK Zn, HCI(p),H20,



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

CBOMCTBa BOJAOPOJIA.
IIpumenenue Bogoposa.

https://m.edsoo.ru/ff0d4dd0

KpUCTAJITU3aTOP
XUMHUYECKUH CTaKaH

HCI (p), pactBopsI
kncnotH2S04, HNOs,
H3PO4 npobupkw,
dbenondranenn, TaKkMyc,
METUJIOBBIA OPaHXKEBbIM,

Hudporas madbopaTopus

but6mmoreka [JOK
30 [ToHsITHE O KUCTOTAX U COJISX.

https://m.edso0.ru/ff0d50d2 | Releon Jlatunk
AIIEKTPONPOBOAHOCTH
Conu x7opuasl: HaTpUS,
amomunus, xenesa (111),
Menu (I1), 6apus, CaCOs,
Caz(PO4)2, KNO3,
Ba(NO3)2, u T.11.

31 CriocoObI OJTy4eHHs BOIOPOIa bubmmoreka [JOK
B J1a00paTOpHH. https://m.edsoo.ru/ff0d4ddo
[MpakTrueckas padorta Ne 4 o Zn, HCI(p),H20,

32 teme «[lomyuenue u cobupanue bubmotexa [JOK KpUCTAJLTU3aTOP
BOJIOPOJA, U3YYEHHE €ro https://m.edsoo.ru/ff0d4f42 XUMHYECKUN CTAKaH,
CBOMCTBY. IPOOUPKH.

33 MoutsipHbIii 005EM ra30B. 3aKoH bu6motexa [IOK
ABorajpo. https://m.edsoo.ru/ff0d542e
Brruncaenus o0bEMa,

34 KOJIMYECTBA BEIIEeCTBA I'a3a 10 bubmuoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BELIECTBA UM O0BEMY.

35 Berauciienust 006EMOB Ta30B 110 but6mmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

ypaBHEHHIO PEAKIIMH Ha OCHOBE
3aKOHA 00BEMHBIX OTHOLLICHUIN
rasos.

https://m.edsoo.ru/ff0d5708

36

dusznueckre U XUMHYECKHE
CBOMCTBA BOJIBI.

bub6moreka IIOK
https://m.edsoo.ru/ff0d587a

H20, Na, CaO, CaC,, P,
JaKMyc, Konoa,
CIIMPTOBKA, JIOKCYKA
JJIA C)KUT'aHUSA BECIHICCTB

37

CocraB ocuoBanuii. [Tousitue 00
WHIUKATOpaX.

bubmuorexa [IOK
https://m.edsoo.ru/ff0d59e2

KOH, NaOH, Cu(OH)z,
Fe(OH)3 Ba(OH),

Ca(OH)2, mpobupku,
dbenondranenn, TaKkMyc,
METHUJIOBBIA OPAHKEBBIN

38

Bopa xak pactBopuTens.
HaceblmenHble 1 HEHACBIILICHHBIE
pactBOpbl. MaccoBas 1o
BEILECTBA B paCTBOPE.

bubmoreka [IOK
https://m.edsoo.ru/ff0d5b40

Hudposas madbopaTopus

Releonmatuunx
TEMITepaTyphI

JIEMOHCTPALMOHH bII
JKCIIEPUMEHT
«TIEPECHILICHHBIE
pacTBOpPBI» CTakaHbI 50-
100Mmi1. MEepHBIi
LUJIUHAP, CIUPTOBKA
JUCTHIL. BOJA

Comu (p), comu (M),
coJu (H)

39

[Ipaktuueckast pabora Ne 5 o
teme «[IpuroroBnenue

Bbu6nmnoreka [JOK
https://m.edsoo.ru/ff0d5eba

IToBapenHas coJib, BECHI
Pa3HOBECHI, XUMUUYECKHE



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

pPacTBOPOB € ONPEACIEHHON
MAaccOBOM J10Jiel pacTBOPEHHOTO
BEI[ECTBAY.

CTaKkaHbl 00BLEMOM
500Mm1,J10K €UKH

PesepsHbIii ypok. O6001ICHNHE 1

Bbu6nunoreka [JOK

40 CUCTEMAaTH3als 3HAHUM. https://m.edsoo.ru/ff0d61c6
KonTtponbhas pabora Ne2 no
41 teme «Kucmopon. Bonopon. br6worexa [IOK
https://m.edsoo.ru/ff0d6342
Bopgay.
Oxcuipl METAIJIOB,
Okcuapl: cocTas, bubmmoreka [IOK N
42 KJaccu (puKaIus, HOMEHKIaTypa https://m.edsoo.ru/ff0d664e HCl(p) namarsipipiii
’ ' o ' crupt,CaCOs3
[Tonyuenue u xuMu4yeckue
43 CBOMCTBA KUCJIOTHBIX, bubmotexa [JOK
OCHOBHBIX 1 aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB.
44 OcHOBaHUS: COCTaB, bubmoTeka [JOK
KIaccupUKaIus, HOMEHKIATypa. https://m.edsoo.ru/ff0d67ca
HCI (p), pactBopsI
kucinoTH2S04, CuSOy,
Fe(OH)z, ciuptoBKa,
45 [Tonyuenune u Xumu4eckue bu6motexa [IOK IPOGUPKH, JepKaTellb
CBOMCTBA OCHOBAHMI. https://m.edsoo.ru/ff0d67ca
Jatuuk onpenencHus
MPOBOJIUMOCTH TOKA,
HOYTOYK,
HCI (p), pactBopbl
46 Kuciotsl: cocTas, bubmmoreka IJOK kncinotTH2S04, FeO,

KJaccupUKaIus, HOMEHKIATypa.

https://m.edsoo.ru/ff0dfee2

K2CO3s, AgNOs3,
Ba(NO3).,
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benondranens,

NaOH,FeCls;
47 [Tomyuenue u XuMHUYECKHE bu6moreka LIOK
CBOMCTBA KHUCJOT. https://m.edsoo.ru/ff0dfee2
Hudporas madbopaTopus
Releon JTatunk
AIIEKTPOITPOBOTHOCTH
Comu (cpennue):
bubmmoreka [IOK o0pa3iibl
HOMEHKJIATypa, CIIOCOOBI
48 https://m.edso0.ru/00ad947 cosieli(npobupKkucpeTHH
MOJTYYCHUSI, XHMUYECKUE 4
CBONCTBA. = € , KHCIIbIe, OCHOBHEIC),
Pb(NO3)2, KI, CaCOs3
HCI(p), BaClz, MgSOs4,
KOH, Al3(SO4)s,
AgNOg3, Cu,
[TpakTrueckas pabora Ne 6.
Pemienne sxcniepuMeHTalIbHBIX bubmotexa [JOK
49 3a7a4 o TeMe «OCHOBHEBIC https://m.edso00.ru/00ad9b7
KJIaCChI HEOPTaHMYECKUX c
COETMHEHUN.
'enernueckas CBA3b MEXKIY bubmmoreka [IOK
50 KJIAaCCAMH HEOPraHMYECKUX https://m.edsoo.ru/00ad9a5
COEIMHEHUIA. 0
O000111eHNE U CHCTEMATA3AIHS bubmiorexa LJOK
ol . https://m.edsoo.ru/00ad9ch
3HaHui./ BITP 5
59 Kontponsnas pabora Ne3 mo bubmmorexa [IOK

TeMe "OCHOBHBIE KIaCChI

https://m.edsoo.ru/00ad9el
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https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HEOPTraHUYECKUX
coenuHenuii."/BITP

[[s})

[IepBble mONBITKN
KJ1acCU(UKAIUU XUMUYECKHX

Bbu6nunoreka [JOK

53
anemeHToB. [ToHsiTHe 0 rpynmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJICMEHTOB.
[Teprognyeckuii 3aK0H U
bubmiorexa [IOK
[Tepuognueckas cucrema
54 https://m.edsoo.ru/00ada52
XUMHYECKuX dJ1eMeHToB /. . o
Menneneesa. -
butimoreka [JOK
55 [Tepuobl, rpymIbl, TOATPYIIIIHI. https://m.edsoo.ru/00ada52
C
bub6mmoreka [JOK
Crpoenune atomoB. CocraB
56 https://m.edsoo.ru/00ada34
aTOMHBIX saep. M30Tonsl. 5
CtpoeHue 3J1eKTPOHHBIX
bub6moreka IIOK
000JI0YEK aTOMOB 3JIEMECHTOB
57 . https://m.edsoo.ru/00ada6b
ITepuonuueckon cucremsr /1. 1. c
Menneneesa. -
XapakTepucTuKa XMMHUYECKOT 0O
but6mmoreka [JOK
3JIEMEHTA I10 €r0 MOJIOKEHHUIO B
58 . https://m.edsoo.ru/00ada82
ITepuonnueckoii cucreme /1. U. 4
Menneneesna. -
3nauenue [lepuoandeckoro
bubmuoreka [IOK
3aKOHA JIJISl Pa3BUTUS HAYKH U
59 https://m.edsoo.ru/00ada96
npaktuku. /. 1. MenneneeB — o
YUEHBIN, IEAATOT U TPaKIaHUH. -
60 DNEKTPOOTPHUIIATETHHOCTD bubmmoreka [{OK
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aTOMOB XUMHUYCCKUX
3JICMCHTOB.

https://m.edsoo.ru/00adaab
8

bub6moreka IIOK

61 Honnasg xumnueckas cBiI3b. 1 https://m.edsoo.ru/00adac3
4
KoBaneHnTtHas nonspuas bubmorexa TIOK
62 p 1 https://m.edsoo.ru/00adaab
XMMUUYECKAs CBS3b. 3
KoBanenTtHas HenoasapHas bubmorexa LIOK
63 p 1 https://m.edsoo.ru/00adaab
XUMUYECKas CBA3b. 9
bubmorexa [IOK
64 CreneHb OKUCIEHUS. 1 https://m.edsoo.ru/00adae?
8
Cu, H2SO4() HNO3() Zn
bu6mmoreka [IOK HCI(p), Fe, CuSO4
O - l ’ y
65 KHCIITEIRHO 1 https://m.eds00.ru/00adb07
BOCCTAHOBHUTEIIBHBIE PEAKITUH. 6 TIpoGHpPKH, CIHPTOBKA,
JepKaTelhb
bubmiorexa [IOK
66 OKUCIUTENM U BOCCTAHOBUTEIIH. 1 https://m.edsoo.ru/00adb07
6
. bubmoreka [IOK
P . 0000
67 C3CPBIBI YPOK © ?GHHG 1 1 https://m.edsoo.ru/00ad9ch
CUCTEMATHU3ALNAS 3HAHWIA. >
KonTtponbhas pabora Ned o bubmmoreka LIOK
68 teme «CTpoeHue aToma. 1 https://m.edsoo.ru/00adb48
XUMHYECKasl CBS3bY. 6
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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9 KIIACC

KoJsn4yecrBo yacos JIEKTPOHHBIE
Ne T Kourpoan- | Ilpakruyec Obopynosanue u uudposbie
€Ma ypoka PeaKTHUBBI
n/n Bcero | Hble -Kue o0pa3oBaTe/bHbIE
padoThbI padoThbI (To4ka pocra) pecypcsl
[Iepuonnyeckuii 3aK0H.

1 [Tepuognueckas cucrema 1 bubmioreka [IOK
XUMUYECKuX syiemeHToB /1. 1. https://m.edsoo.ru/00adb59e
Meneneesa.
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XMMHUYECKUX DJIEMEHTOB 1 bubmmorexa [IOK

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

3 Knaccudukanus u HoMeHKIATypa 1 bubmotexa [JOK
HEOPraHWYEeCKUX BEIIECTB. https://m.edsoo.ru/00adb7e2

4 Buapl XuMHUECKOM CBSI3M M THITBI 1 bubmoteka IJOK
KPUCTaJUINYECKUX PEHIETOK. https://m.edsoo.ru/00adbac6
KonTtponbnas pabora Nel o reme

5 «IToBTOpEHME N yriTyOaeHne 3HAaHUN 1 1
OCHOBHBIX pa3/ielIoB Kypca 8
KJIaccay.

Hudposas
nabopaTopus
5 Knaccuduxarus XuMHIeCKUX L Releon JlaTaux Bu6muorexa IJOK

peakui 10 pa3JIuyHbIM [IPU3HAKAM.

TEMIIEPATYPHI

JACMOHCT. 3KCIICP.

«3JK30, FHAOTEP-
MUYECKHE PeaKI]

https://m.edsoo.ru/00adbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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NaHCO3HNO3
crakausl 50-100mu1.

NaOH, HNOs

ITonsiTHE O CKOPOCTH XMMHYECKOU

Hudposas
nabopaTopus

Releon matuuk
OIITHYECKOU
INIOTHOCTH,

Mg, Zn, Fe,

7 peakuuu. [IoHsATHE O TOMOT€HHBIX U H2SO4p), CuO, HCI EH6J.1HOTeKa LOK
. . https://m.edsoo.ru/00adbe9a
reTEePOreHHBIX PEAKIIUAX. (1:2),(1:4),
CaCOg(mop.), (rpan),
CIIUPTOBKa, TOproYee
JUTST CIIUPTOBOK,
cTakaH oOBéMom 50
M.
[TonsiTHE 0 XUMHUYECKOM PaBHOBECHUHU.

8 @DaKTOpBI, BIUAIOIINE HA CKOPOCTh bubmioreka [IOK
XUMHYECKON PEAKLINU U MOJIOKEHHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS.

9 OKHCAUTENBPHO-BOCCTAHOBUTEIIbHbBIE bubmoteka LIOK
peakiuu. https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIN THIECKOM NaOH, HCI(p),

Na,COg, caxapo3a, bu6mmoreka [JOK

10 nuccoranui. CHIIbHBIC U CJTa0bIe

BIEKTPOIHTHI.

JTUCTHIUTAPOBaHHAS
BOJIa, COJIb, CTAKaH

https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adcd68

50 mur.Lludposas
nabopaTopus

Releon Jlatunk
3JIEKTPONIPOBOHOC
™ JlemoHcCT.
Dkcrep.
«DNEKTPOSIUTHI U
HE3JIEKTPOJIUTHI»

11

HoHHbIE ypaBHEHUS peaKIUid

bu6moreka [JOK
https://m.edsoo.ru/00add448

12

XHUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHHWM B CBETE MPEACTABIECHUN
00 2JIEKTPOIUTHIECKOM
JIUCCOIUALIUH.

HCI (p), pactBopsI
kucnotH2S04, FeO,
K2COg3, AgN03,
Ba(NOs)2,
denondranenH,

NaOH,FeCl; HCI
(p), pacTtBOpBI
kucitotH2S04,
CuSOa,
Fe(OH)y,ciupToBka,
poOUPKH,
JepKaTehb

JaTauk
OTpeIeNCHHSI
MIPOBOJUMOCTH
TOKa, HOYTOYK,

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XHUMHWYECKHE CBOMCTBA COJIEU B CBETE

Pb(NO3),, KI,
CaCO3z HCI(p),

13 IDelCTABTCHI 06 BaClz, MgSOs4, bubmuoreka IIOK
3p ei[ o eCKOM THCCOMHa KOH, Al>(SO4)3, https://m.edso00.ru/00add8b2
JIEKTPOIUTHY W WaLH.
P Areconma AgNO3, Cu,
MPOOUPKHU
. bubmotexa [JOK
14 I1 .
OFUITHE O THAPOTHSE CoTeH https://m.edsoo.ru/00add9d4
15 O06o001enre u CuCTEeMaTH3AITHS bu6mmoreka [JOK
3HAHUH. https://m.edsoo.ru/00addd12
[TpakTtueckas padorta Ne 1.
16 «PemeHue sKcriepuMeHTaIbHBIX bubmorexa TIOK
P https://m.edsoo.ru/00addbfa
3a1audy.
K §) Ne2
17 «;ﬁ;ﬁ:ﬂzgzjnpjecizl I/ICI(_:[(()) leleellVI im bu6amorexa [IOK
P A HHAHHA https://m.edsoo.ru/00addec0
XUMHUYECKHUE PEAKIIMU B PACTBOPAX».
OO01ast XapaKTepy CTHKA TaJIOTHOB.
18 XUMHUECKHE CBOMCTBA HAa IPUMEPE bubmorexa LHOK
pAMEp https://m.edsoo.ru/00addfe2
XJopa.
CoJ rajIor eHu bl
Xnoposogopoa. CossiHasi KUCIIOTa, NaBr, Kl, CaCly, Bt OK
19 XUMHYECKHE CBOMCTBA, MOJIYUICHHUE, NaF,AgNOs, NaCl, htI:[I SJT/I;Ir(T)lT:(;C;JOHru/OOade104
PUMCHCHHE. npo6upku , HCI, BeAD. '
MgO, Cu(OH)2, Zn,
K2COs3
[IpakTrueckas padora Ne 2 mo Teme HCI, CuO,
. bu6moreka [JOK
20 «[lomy4eHue CoNTHOM KHCIOTHI, Fe(OH)2, Mg,
. . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOHCTBY. Na2CO3, NacCl,



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

H2SO4(xon),
ra300TBOJHASATPYOK
a, IpoOUpPKH, BOJIA,
CIIUPTOBKA, JTAKMYC

Beruucnenus no ypaBHeHUAM

21 XUMHUYECKUX PEAKINI, €CIIU OOUH U3 bubmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE.
99 OO61ast XapakTepUCTHKA 3JIEMEHTOB bubmuotexa [JOK
VIA-rpynmst. https://m.edsoo.ru/00ade64a
Hudposas
nabopaTopus
Releon laTunk
ANIOTPONHBIE MOAU(DHUKAIIUU CEPHI. TeMIepaTyphi
23 HaxosxieHue cepbl U €€ CoeIMHEHUI JIEMOHCT. SKCIIED. bu6moreka [JOK
B NIpUpoze. XUMHUUYECKHUE CBOMCTBA «ITnaBenne i https://m.edsoo.ru/00ade64a
CCpBI- KPHUCTAJUTH3AIIHS
cepei» S,
dbapdoposas
qareyka
CepoBogopo, CTPOEHHE,
24 q)nznqefml;ei x:;mqecxne bubmorexa LOK
. https://m.edsoo.ru/00ade802
CBOICTBA.
S,
TIOKEUKa AT COKUTaH
Oxkcunpl cepbl. CepHasi KUCIIOTA,
95 N — Usl, CIUPTOBKA, bubmoteka [JOK
N H>SO4 MgO, https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHHE.
P Cu(OH)z, Zn,

K2COs,



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

PesepBHbIii ypok. O6001IeHNE 1
cucTeMaTH3alys 3HAaHUH.

bu6mmoreka [JOK

26 KoHuentpupoBaHHas cepHas https://m.edsoo.ru/00ae0dOa
KHCIIOTA.
XUMHYECKHE PEAKINY, JIeKALIE B
OCHOBE MPOMBIIINIEHHOTO criocoda
97 MTOJIYYEHHSI CEPHOIN KHUCIIOTHI. bubmmoteka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIel cpeapl CoeNnHEHUIMU
CepHI.
28 Brrunciaenne MaccoBOM 40U BEIXOa bubmioreka [IOK
MIPOAYKTA PEAKIUH. https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprcTHKa JIEMEHTOB
29 VA-rpynnsl. A30T, pacnipocTpaHEHUE bubmmoreka [IOK
B IpUpPoJE, GU3HUECKHUE U https://m.edsoo.ru/00adeea6
XUMHYECKUE CBOKCTBA.
NH4CI,
Ca(OH)2,HCl(xon),
H20, CIIMPTOBKA,
Ant ra300TBOIHAS
30 xmi;t?c’lcjs cii;izzszlzfyqune u TPyOKa, MAKMYCOBaL | BuGmiorexa LIOK
’ Oymaka (NH4)2SO04, |  https://m.edso0o.ru/00adf004
MIPUMEHEHUE. (NH.)2COs,
(NH4)3PO4, AgN03,
HCI(p), BaCl;
[Ipaktuueckas pabota Ne 3 o Teme NH4CI,
31 «[lomy4yeHne ammuaka, U3y4eHue ero Ca(OH)2,HCl(kon), bubmmorexa [IOK

CBOICTBY.

H.>O, crnuproBKa,

https://m.edsoo.ru/00adf180
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ra300TBO/HAS
TpyOKa,
JAKMYCOBast
Oymaxkka, BoJa,
CIIUPTOBKa,
IITATUB.

A30THas KHCIIOTa, €€ PU3UUECKUE U

HNO:3 (p), CuO,
NaOH, Cu(OH),,

bu6mmoreka [JOK

32 XAUMHUYECKUE CBOWCTBA. CaCQOs, https://m.edso0.ru/00adf306
dbenondranens.
Pe3epBubIii ypok. O6001IeHNE 1
33 CI/ICTZMaTI/ISE}l’II_I)I/ISI 3HaHI/I;-.I A3zoTHas bubmorexa HOK
https://m.edsoo.ru/00adb33c
KOHIICHTPHPOBAaHHAS KHACJIOTA.
Hcnonbs30BaHME HUTPATOB U COJIEH
aMMOHHS B Ka4€CTBE MHUHEPAIBHBIX
34 ynoOpenuii. XuMudeckoe bubmrorexa ITOK
. https://m.edsoo0.ru/00adf518
3arpsi3HECHUE OKPYXKAIOIICH CpeIbl
COCIMHCHHSIMH a30Ta.
P, ciiuproBka,
dochop. Oxcun pochopa (V) u JIOKEUKa JJIsT
35 ¢docdopHast kucioTa, pU3NIECKUe U CKUTaHUs, Koi0a, br6amorexa [IOK
. https://m.edsoo.ru/00adf68a
XHUMHYECKUE CBOWCTBA, MOJTydEHUE. ra300TBOHAS
TpyOKa, TaKMyC
Hcnonp3oBanue hocharos B
36 Ka4yeCcTBE MHUHEPAJIbHBIX yI00pEHUH. bubmmorexa [IOK
3arpsi3HeHHE IPUPOJHOMN Cpebl https://m.edsoo.ru/00adfc20
docdaramu.
37 VYriepon, pacnpoCTpaHEeHHE B VYromus, cnupToBKa, bu6mmoreka LIOK

npupojie, GU3nYecKre U XUMHUECKHe

JIOJKEUKa JJIs

https://m.edsoo.ru/00adfd9c
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CBOMCTBA. CKUTaHUA
Oxcuapl yriaepona, ux Gu3ndeckue u

38 XUMHUYECKHE CBOMCTBA. bu6moreka [JOK
DKOJOTUYECKUE MPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V).

39 VYronpHas KUCIOTa U €€ COJIH. brbmorexa [TOK

https://m.edso00.ru/00ae006c
[Tpaktryeckas padota Ne 4 o Teme

40 "[lonydyeHune yriieKucaoro rasa. bubmmorexa [IOK
KadectBeHHast peakiius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH".

[TepBoHavabHBIC TOHATHS 00

41 OpraHUYECKHUX BEIIECTBaX KakK O BH6J_1HOTeKa HOK

S https://m.edsoo.ru/00ae054e
. bubmotexa [JOK

42 KpeMHitit #f ero coeaHens. https://m.eds00.ru/00ae080a
[Ipaktuueckas padora Ne 5. Pemrenue

43 JKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«BaxxHenmme HeMeTallbl U UX https://m.edsoo.ru/00ae0bf2
COEITUH CHUSD) .

44 PesepBHbIii ypok. O6001ICHHE U bubmmorexa [IOK
cUCTEMAaTHU3allUs 3HAHUH https://m.edsoo.ru/00ad9ch?2
KonTtponwsnas padora Ne3 mo teme

45 «Baxxueiinme HeMeTaIIbl B UX bubmorexa TIOK
COCTHHCHISD. https://m.edsoo.ru/00ae0el8
OO0mras XxapakTepyCcTHKa XUMHUY eCKUX Hugposas

46 AJIEMEHTOB — METAJLJIOB. n1abopatopis bubmioreia LIOK

Meramnnyeckas CBSI3b U

Releon matuuk

https://m.edsoo.ru/00ael03e
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METaJUTMYECKasl KPUCTAILINY ECKast
pemiérka. duznyeckre cBOKWCTBA
METaJLJIOB.

BBICOKOH
TeMIepaTyphl,

Komnekmms
meraos Al, Cu,
Fe, Na, Ca, Zn, Cr,
Sn, Pb

XHUMHAYECKHE CBOMCTBA METAJIJIOB.

Zn, Na, Fe, S, H0,
HCI (p), H2SOa(p),

bu6mmoreka [JOK

47 2 I
HeKTpoxmfmeCKHH PAR CuS0Oq https://m.edsoo.ru/00ae1156
HaIpPsSHKCHU METAJLIOB.
denondranenn
OO61ue criocoObl MoTy4eHus
metaoB. CiraBel. Beruucinenus 1mo
48 ABHEHUAM XUMHYECKUX DEAKIIUUI Bubmorexa HOK
P PEAKIIH, https://m.edsoo.ru/00ae1156
€CITU OJTUH M3 PEAreHTOB COJCPIKUT
TIPUMECH.
49 [ToHsTHE O KOPPO3UH METAIIIOB Na, L1,H0, bubmmorexa LIOK
PP ' denondranenn https://m.edso0.ru/00ae1278
Na.O,Li-0,
CO2,H20,HCI(p)
50 [IlemoyHbIC METaJUIBI benordraent bubmorexa HOK
' NaOH, FeSOs, https://m.edsoo.ru/00ae14b2
CoJIH IIETIOYHBIX
METAJLIOB
51 OKcHABI U TUAPOKCHJIBI HATPUS U bu6mmoreka [JOK
KaJInsl. https://m.edsoo.ru/00ael14b2
Ca,H20,HCI(p),
59 [lerouHO3E€MENBHBIE METAIUIBI — Mg bubmotexa [JOK

KaJIbIUH 1 Mardui.

dbenondranenn,

https://m.edsoo.ru/00ael5e8
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https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae15e8

bu6mmoreka [JOK

53 BaHeHIHe COSTUHEHNS KATBIH. https://m.edsoo.ru/00ael5e8

54 O0001IeHEe U CHCTEMATU3aIIH
3HAHHMH.

55 JKEcTKoCTh BOJBI U CITOCOOBI €€ bu6moreka [JOK
YCTpaHEHUS. https://m.edso0.ru/00ae1886
[Ipaktuueckas paborta Ne 6 mo Teme

56 "YKEcTKOCTb BOJIBI U METOIBI €€ bubmorexa [JOK

" https://m.edsoo.ru/00aelae8
ycTpaHeHus".

57 P — Al, HCI (p) bu6munoreka [JOK

https://m.edso0.ru/00aelc64
A|2(SO4)3, NaOH,
58 AmdoTepHbIe CBOWCTBA OKCHIA U HCI(p), bubmmoreka IIOK
THJIPOKCHIA. Al>,O3,1ipobupkH, https://m.edsoo.ru/00aelc64
COJIM aJIIOMUHUS
59 Kereso. Fe, S, HCI(p), bu6moreka [JOK
H2S04(p) https://m.edsoo.ru/00ae1d86
FeO,Fe;03, FeSO0.,

60 OKcuabl, THAPOKCUJIBI M COJIH JKeJie3a FeCls,NaOH, KSCN, bu6mmoreka [JOK

(11 u xeneza (111). KpacHai — KPOBAHAA | hitns: //m.edsoo.ru/00ae35e6
COJIb,[IPOOUPKH.

61 O0o0mIeHre U CUCTEeMaTH3aIKs

3HAHHMH.
[Ipaktuueckas padora Ne 7. Pemienue
62 SKCIEPUMEHTAIBHBIX 33714 10 TEME bubmmorexa [IOK

«BaxkHennme MeTauIbl U UX
COCIINHEHUAY.

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Beruucnenus no ypaBHeHUsAM
XMMHUYECKUX PEAKLUii, €CIIU OUH U3

63 peareHToB J1aH B U30bITKE WU 1 bubmotexa [JOK
COJIEPKUT MpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOMH /101 BBIXO/A MPOAYKTa
peaxIuu.

64 O0001IeHrEe U cucTEMaTU3aLUs 1
3HAHUM.

KonTtponbhas pabora Ned o reme

65 «Baxxnenmme MeTajuibl U UX 1
COCITUH CHUSD .

66 BemecTBa u matepuansl B 1 bu6mmnoreka [JOK
OBCEIHEBHON KMU3HU YEIIOBEKA. https://m.edsoo.ru/00ae3f50

67 XUMHUYECKOE 3arpsi3HEHUE 1 bubmotexa [JOK
OKpYXaroIlen cpebl. https://m.eds00.ru/00ae4270

68 Ponb xumuu B perreHun 1 bubmmorexa [IOK
9KOJIOTHYECKUX ITPOOIJIEM. https://m.edsoo.ru/00ae4270

OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xummus, 8 kiacc/ 'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,

AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues

METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Xumus 8 knace ['abpuensn O.C.,OctpoymoB N.I'.,Cnagkos C.A. U3naTenscTBO
[Ipocsemenune 2023rox

Xumus 9 knace [Nabpuensa O.C., OctpoymoB W.I'., CnankoB C.A M3ngaTenbcTBoO

"IIpocBemienne"” 2023 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Oo6opynoBanue "Touka pocra"

[Hudposas nadoparopus

Releon Jlaruuk TemmepaTypbl , TaTYMK BRICOKOM TEMITEpPaTyphl, TaTIHK

OIITUYCCKOM IINIOTHOCTH, HaT‘-II/IK QJICKTPOIIPOBOIHOCTH, ﬂaT‘II/IK OIIpCACICHUA pH






