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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbx B @T'OC OO0, a takke Ha OCHOBE (heaepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTUS OOyYarOIIUXCS CpPEACTBAMU YUEOHOTO TIpenMeTa, YCTaHaBIHBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTCPUCTHKH COJIEPKAHUSA, PEKOMEHIYEMYIO TMOCIIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylnbTaTaM OCBOEHUsSI OCHOBHOHM 00pa30BaTEeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUEe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JUYHOCTH, €€ 001Ie U QYHKIIMOHATIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIbHON AEATEbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarorn4eckd afanTHPOBAHHBIM OTpaKEHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4eCcKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbl MOHATUH O XUMHUYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MHPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUNW Ha OCHOBE
TEOPETUUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonueckoro 3akoHa /[. 1. MeHieneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— Y4YEHMsI O CTPOEHHUH aToMa U XMMHUYECKOH CBSI3U;

— MpE/ICTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMIOJTHAS (DYHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITENbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ Pa3BUTUU [O3HABAaTEJIbHBIX YMEHUH M UX NPUMEHEHUH B Yy4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHHE
puoOpeny Takue e, Kak:

— (opMHpoBaHUE MHTEIIEKTYalbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KH3HU;

— HalpaBJCHHOCTh OOYYEHHs Ha CHCTEMaTH4YecKoe MpuoOILIeHre oOyJyaroumxes K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIBHOM  JESATENBHOCTH,  HAaydyHbIM  METOJaM  IMO3HaHUf,
(hopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrnieyeHue YCIOBHM, CHOCOOCTBYIONIMX MPUOOPETEHUIO OOYYArOIIMMHUCS OIbITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUA U CAMOITO3HAHHUA, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEILHOCTH;

— GopmupoBanue oo1el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHSATh U OLICHUBATH SIBICHUS OKPYXKAIOUIETO MHUpPA, HCIONb3Yysd 3HAHUS U
OTBIT, TMOJYYEHHBIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX MpPU pPELICHUH MpoOieM B
MTOBCETHEBHOMW KHU3HU U TPYJOBOM ACSITEIBHOCTH;

— (hopMupoBaHHe y 00yJarOUINXCSl T'YMAaHUCTUYECKUX OTHOIIECHUH, HOHUMAaHUs [IEHHO CTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIMU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYESIOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIEro 00ydeHHs.

OO11ee 4nciio 4acoB, OTBEACHHBIX ISl M3YYEHHs] XUMUU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B HefIen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEUIECTB. ArperaTrHoe coctosHue BemlecTB. [loHsarue o
METOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyna. BaleHTHOCTP AaTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KomnnuectBo BemectBa. Monb. MonsipHas macca. B3aumocCBsI3b KOJIMYECTBa, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKEHUs, 3aMeIeHUs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHNYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NUeCKuX (TUTaBJICHUE BOCKA, TasTHUE JIbA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHUCaHME TPU3HAKOB TMPOTEKAHMS XUMHUYECKMX peakuuid (pas3nokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BHINAPUBAHUE, TUCTHIUISALIMS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoga B mpupoae. O30H — ajuioTpomHas MoaupUKaius
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa Boabl. Bona kak pactBoputens. PactBopbl. HackleHHble u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccudukaruss OCHOBaHMA: WIETOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kuciot. P akruBHoctn metamioB H. H. bekerosa. Ilosydenune kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIepKaHUs KUCIOpOaa B BO3JyXe, MOJydeHHe, coOupaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasaMu OKCHUJIOB W OIMCAHME WX CBOWCTB, TOJIy4eHHE, COOMpaHHE, pPACIO3HABAHUE H
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccmenoBaHue OCOOEHHOCTEH PACTBOPEHHMS BEIIECTB C Pa3IMYHON pacTBOPHMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPAcKH WHIMKATOPOB B PACTBOpAaxX KHUCIOT W IIEN0YeH, H3ydeHHe
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIH, PELICHUE SKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHeine
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MONBITKH KJIACCU(MUKALMKA XUMHYECKUX OdleMeHTOB. [loHsiTue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomuueckuit 3akoH. llepuomuueckas cucremMa Xumuudeckux »syemeHtoB J[. U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX saep. M3ortomsl. Onexktponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS Pauyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METANTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (mossipHas u HETOJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHSTHS: HAY4YHBIM (DaKkT, THUNOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, TeJ0, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIC TOPOABI, IOJIC3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAIUIMYECKOM PEIIETKH W BHUAA XUMHUYECKOM
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHYECKUX pPeakIfil M0 pa3lIu4HbIM MPH3HAKaM (110 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [lonstre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEaKMy U MOJI0KEHNE XUMUUECKOTO PABHOBECH L.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DJINEKTPOJIUTHI U HEIEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUIl U COJiell B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, IIejo4Yedl u coJjiel (BO3MOXHO HCIOJIb30BaHUE BHUJEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peaklUuu pasioXKeHHUs, COCAUHEHMUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CTpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre XJ1opa U XJI0pOBOJOPOIa Ha OPraHU3M 4YeloBeKa. BaxkHenmue Xiaopuisl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPOIHbIE MOJU(UKALMHA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMHYECKHE pEaKIHH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHSA. A30T, pacnpocTpaHeHHWe B Mpupoie, (QHU3HUECKUue WU
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XHMUYECKHE CBOMCTBa (00lIMEe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3[yXa, MOYBbI M BOJOEMOB). Docdop, ammoTpomHble MOAUPHUKALNN
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHUe U XUMUYECKHE CBOWCTBA, ACWCTBHUE HA >KUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiu, UX (pU3MYecKHe M XUMHUYECKHE CBOMCTBa, MOIydeHHEe MU TnpuMmeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, alleTWJIEH, STaHOJ, TIJUUEPUH, YKCycHas kucioTa). I[Ipupoansie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeka. MarepuanbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kucaote. CHIIMKATBI, UX UCIIOJIH30BAaHUE B OBITY, B TPOMBIIIUICHHOCTH. BaxkHeime
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3y4yeHue oO0pas3l[0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
HCII0JIb30BAHME BHUEOMATEpPHANiOB), O3HAKOMJIEHHME C oOpa3namMu XJIOpPUAOB (TaJOreHHIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, M3yUeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CepHOMU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, COOMpaHue, pacro3HAaBAaHUE M U3YYCHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHUE BUAEOMATEPHUATIOB), M3yUYE€HUE MoJeNlell KPHCTANIMYECKUX PeIEToK aiamasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEJEHHE KAaueCTBEHHBIX peaklMil Ha KapOoHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XUMHYECKUX D3JIEMEHTOB — METAUIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psll HaNpshkeHUH MeTaioB. dusmyeckne M XUMUUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrounbIe MeTaILIBL: TTOJOKEHUE B [leproinueckoi cCUCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHII, TUAPOKCU, coir). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHIA ATFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHAA KalbIMs U HATPUS C BOJOM (BO3MOXHO MCHOJIb30BAHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHne ¥ OMKCAHUE MPOLIECCOB OKPALIMBAHMS IIAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTalljIbl U UX COCTUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYKarolel cpeapbl (MpeaenbHas J0MyCcTUMAasi KOHIICHTPAIIHs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaiust MexnpeaAMETHBIX CBA3EH MPU U3YYEHUH XUMHUH B 9 KJacce OCYIIEeCTBISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIC MOHATUSA: HAYYHBIM (pakT, rumoresa, 3aKOH, TEOPHUS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYNA, JJIEKTPUYECKUHM 3apsl, M[POBOJHUKH, IOJYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MJIaHEThI, 3BE3/1bl, CoHLIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOILJIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH ¥ HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPE/CTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX O3KCIHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJBI, B3aUMOCBS3SX YeJOBEKa C MPUPOAHOM cpeloil, o posu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMUMbIe Ul OOBSCHEHHsS HaOIIOJAeMbIX IPOLIECCOB U SIBICHUIA, [MO3HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JII0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



npaBui 0E30MaCHOCTH IMpPHU OOpalleHHMH C XUMHUYECKMMH BELIECTBAMU B OBITY M pEalbHOM
KU3HU;

5) Tpy/0BOr0 BOCIUTAHHUS:

MHTEpEC K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuii 1 Tpyaa pa3iudyHOro poja, yBaXEHHE K
TpyAy U pe3yibTaTaMm TpPYAOBON JESITEIbHOCTH, B TOM 4YHCIE€ HAa OCHOBE IPUMEHEHUs
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
IIPOJIOJDKEHHUST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUM, TOTOBHOCTb aJJalTUPOBATHCS B IPOPECCUOHATIBHON CPELIE;

6) IK0JI0rHYeCKOr0 BOCIUTAHHUS:

9KOJIOTMYECKHU 11€71€c000pa3HOe OTHOIIEHHE K MPUPOJie KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30IACHOTO MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYalLlUsAX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JJIsl MOBBIIIECHUS] YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
MIOCPEJCTBOM METOJ/IOB XMMHH, SKOJOTMUECKOTO MBIIIJICHNS, YMEHHSI pPYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METAINPEAJMETHBIE PE3YJIBTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 00BEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHAYKTUBHBIC, 1eyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATH IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.



Ba3zoBble uccienoBarebcKue IeiicTBUS:

YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa MO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUd M TPOBEICHHUIO YUCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MPOIecca, CAMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMeHHUE BbIOMpPATh, aHATIM3UPOBATh U HHTEPIPETUPOBATh HHOOPMALIUIO PA3INYHBIX BUJIOB
1 (OpM TIpEICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMyJISIpHAS JINTepaTypa
XAMUYECKOTO COJIEp)KaHHUs, CIPaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpUTHYECKH
OIICHUBATh MTPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METOJIBI M 3aIPOCHI IPU MOUCKE U 0TOOpe WHPOPMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOpPETEHHE OIbITa B OOJACTH WCIIOJIB30BaHUS HH()OPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIB30BAHUS Pa3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMY W WIIIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipollecce ydeOHOW W HMCCIenoBaTeIbCKOU
JeSITeNbHOCTH UHPOPMAIIHMIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO X03HUCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBUSA:

YMEHUS 3aJaBaTh BOMNPOCH (B XoJe Auayiora W (WJIM) JUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeII0KEHHOM 3a/1a4H;

YMEHHUS IPEICTABISATh OJyYEeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb IPE3CHTAlMI0 PEe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YUeOHOTO MMPOCKTA);

YMEHHsI yUeOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbLHOMN U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PELICHUM BO3HHMKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIacOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepCaJIbHbIE YUeOHbIe AeilicTBHUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNU JesITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOHWPATH
HauOosiee HPQEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTHPOBATh MPEAJIOKEHHBIM alrOpUTM JeHcTBUH mpu
BBIMIOJIHEHUM 33JaHUN € y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IpeJiaraéMble B YCIIOBUH 3aJaHHH.



HNPEIMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMETHBIX pe3yJabTaTOB MO OCBOEHHIO OO0S3aTENBHOTO COJCpIKAHUS,

YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil paboueil mporpaMMoi, BBIIEISIOT: OCBOCHHBIC
oOy4aromMMHUCs Hay4YHbIE 3HAaHUS, YMEHHUS M CIOCOOBI JEHCTBHM, CHEHU(PHUECKUE s
peaMEeTHON 00macTi «XUMUS», BHIBI JEATEIFHOCTH MO TIOJIYYEHHIO HOBOTO 3HAHHA, €rO
WHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYCOHBIX M HOBBIX CUTYAIIHSX.

K xonmy oOyuenus B 8 kijacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:

PaCKpBIBATh CMBICII OCHOBHBLIX XWMHYCCKUX IIOHATHH: aToOM, MOJICKYyJa, XUMHWYECKUHU
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEHIECTBO, CMECh (OJHOPOIHAS M HEOIHOPOJHAS),
BaJICHTHOCTh, OTHOCHUTEIIbHAS ATOMHASI ¥ MOJICKYJISIpHAsl Macca, KOJMYEeCTBO BEIIECTBA, MOJIb,
MOJISIpHAsT Macca, MaccoBasl JIOJIsSI XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCH]l, KHCIIOTa, OCHOBaHHE, COJIIb, OJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCJICHUS,
XMMHMYECKas peakuus, KiIacCUpHUKALMs peakuMi: peakluuu COeAUHEHHUs, peakluu
pa3noKeHUs, PEAKIMH 3aMEIICHUs, PeaKIMu OOMEHA, JK30- M JHAOTEPMHUYCECKUE PEAKITHH,
TeTIoBOH 3((deKT peakiuu, SApO aroMma, MIEKTPOHHBIH CION aTtoMa, aTOMHas OpOHTab,
paauyCc atoMa, XUMHUUYCCKasA CBA3b, IOJApHAA W HCEIOJApHasd KOBAJICHTHAas CBA3b, MOHHAA
CBSI3b, MIOH, KATHOH, aHUOH, PACTBOP, MaccoBasl JI0JIsl BEMIECTBA (TIPOIIEHTHAs KOHIIEHTPAIHS)
B pacTBOpE;

HUILTIOCTPpUPOBATh B3AMMOCBA3bL OCHOBHBIX XMMHYCCKHUX HOHITUHA U MMPUMCHATH 3THU IMOHATHA
IIpH OIMMCaHUU BEIICCTB U UX npeBpameHnﬁ;

UCIO0JIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY ISl COCTaBJi€HHsI (OpMYI BEUIECTB U ypaBHEHUU
XUMHUUYECKUX PEaKIIHil;

OTIPEJIEIIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIIEHb OKUCICHUS
3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAICKHOCTh BEIIECTB K ONPEAeIEHHOMY KJIaccy
coeMHeHUN 10 (Qopmynam, BHJ XUMHYECKOW CBsI3M (KOBaJeHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCAUHECHUSIX;

packpbiBath cwmbici llepuoanueckoro 3akonHa JI. M. MenzgeneeBa: 1eMOHCTPUPOBATh
MOHMUMAaHHE TMEePUOJUYECKON 3aBUCHMOCTH CBOWCTB XUMHUYECKHX JJEMEHTOB OT UX
nosioxkenust B [lepuoanueckoil cucrteme, 3aKOHOB COXPaHEHUS! MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO y4eHHsI, 3aKOHa ABOTapo;

OTHCHIBATh U XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepuoanyeckoil cucteMbl XUMHUYECKUX
AJIEMEHTOB: Pa3JIM4aTh MOHATUS «TJIaBHAs MOATpymma (A-rpymnmna)» U «moOo4yHas MOArpymmna
(b-rpymnma)y, maneie U OOJbIIME NEPUOAbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepmonmyeckas cucrema xumuueckux odnemeHtoB [I. WM. MengeneeBa» c
YHCIIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XHMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsj
s1ipa, 0011ee YHCII0 AIIEKTPOHOB U paclpeesieHHe UX 110 JIEKTPOHHBIM CIIOSIM);
KIACCU(PUIIMPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPraHMYeCKHe BEIeCTBA, XUMHUYECKHE
peakiuu (10 YMCTy ¥ COCTAaBY YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY YD DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XUMUYECKHE CBOWCTBA BEUIECTB PA3IMUHBIX KIACCOB,
MOATBEpKJas OMUCAaHWE TPUMEPAMU MOJIEKYISPHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT UX KaueCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHSIX;



BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO Macchl BEILIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOTO 3JeMEHTa Mo (opMylie COSAMHEHUs, MAacCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE,
IIPOBOJIUTH PACUYETHI 10 YPABHEHHUIO XUMHUUYECKOU pEaKIvH;

MPUMEHATh OCHOBHBIE OIEpallUM MBICIUTEIBHON JI€ATENbHOCTH — aHajdUu3 U CHUHTE3,
CpaBHEHHE, OO0OOIIEHNE, CHUCTEMATH3AIMI0, KIACCU(UKALNUIO, BBISIBICHUEC MPUIUHHO-
-CIICZICTBEHHBIX CBSI3€M — /Ui M3Y4YEHMs] CBOMCTB BEIIECTB M XHMHUYECKUX pEaKIuil,
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHMUSI — HaOJNIOJIEHUE, WU3MEPEHUE, MOJEIUPOBAHUE,
SKCIEPUMEHT (pEaJbHBIA U MBICJICHHBIN);

CJIeZIOBATh NMPABUJIAM IIOJIb30BAaHUS XUMHUUECKOH MOCYA0H U J1a00paTOPHBIM 000PYIOBAaHHEM,
a TaKKe NpaBwiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBMUM C HHCTPYKUUSMHU IO
BBINIOJIHEHUIO J1a0OPATOPHBIX XMMMUYECKHX OIBITOB 10 TOJYyYEHUI0O U COOHMpaHHIO
razoo0pa3HbpIX BeHECTB (BOJAOpPOJa U  KHUCIOPOJA), TPUTOTOBIICHHIO PacTBOPOB C
ONpENENIEHHON MacCOBOM JI0JIEM pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh M MPOBOJHUTH
XMMHMUYECKHE IKCIEPUMEHTHI IO PAclO3HABAHUIO PACTBOPOB IIEI0YEH U KUCIOT ¢ MOMOIIbIO
WHJUKATOPOB (JJakMyc, (heHon(TaaenH, METUIOPAHXK U JPYTHUE).

K xoniy obydenust B 9 kJjacce mpeIMETHBIC Pe3yJlbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PaCKprIBaTb CMBICII OCHOBHBIX XHMHYECKHX MNOHATHH: XUMHYECKUU DJIEMEHT, aToM,
MOJIEKyJa, WOH, KAaTHOH, aHWOH, NPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb,
QJICKTPOOTPUHIATCIBHOCTE, CTCIICHb OKHUCIICHUA, XUMHUYCCKasd pCaKnus, XUMHYCCKasa CBA3b,
TEIIOBOM  3(p(deKT peakmuu, MOJb, MOJSAPHBIA O00BEM, pacTBOp, AJICKTPOJHUTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOJIUTUYECKAs  JUCCOLMAIMS, pEakluh HOHHOTO  OOMEHa,
KaTaJM3aTop, XUMHUYECKOE paBHOBECHE, oOpaTuMble H HeoOpaTUMbIE pPeakIuw,
OKHCITUTEIFHO-BOCCTAHOBUTEIILHBIC PEAKIIMH, OKUCIHUTENb, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAHOBJICHHE, JUIOTPOTHs, aM(POTEPHOCTh, XUMUYECKast CBs3b (KOBAaJICHTHAs, NOHHAS,
METaJUTMYeCKast), KPHUCTAUITMYECKAasl PEIIETKa, KOPPO3Us METalIOB, CIUIABBI, CKOPOCTh
XUMHUYECKOHN peakIuu, MpeaesbHo gonycTumMast kormentpamus [1/IK BemecTa;
WJLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHSATHIA U IPUMEHSAThH 3TU MOHSATHUS
MIPH OTIMCAHWH BEIIECTB M UX MTPEBPAICHUIA,

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTABICHHS (POPMYI BEIIESCTB U ypaBHEHUH
XUMUYECKUX PEaKITHIA;

OTIpPENIENATh BaJICHTHOCTh M CTCIICHb OKHCICHHS XMMHUYECKHUX 3JICMEHTOB B COCIUHCHHUSX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTD BEIIECTB K ONPEIACIEHHOMY KJIACCY COCIMHEHHN 110
dbopmynaM, BUA XUMHUYECKOHW CBsI3W (KOB&JICHTHAs, WOHHAs, MeETaJUIM4YecKas) B
HEOPraHUYeCKUX COCJAMHEHHSX, 3apsi]l MOHA 10 XUMHUYECKOH (opMmylie, XapakTep cpelbl B
BOJHBIX pAcTBOpPax HEOPraHUYECKUX COCIUHEHUN, TUI KPUCTAJUIMYSCKOW PpEIIETKU
KOHKPETHOTO BEIIECTBA;

packpsiBath cmbica [lepuoanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €TO
MMOHMMAaHKe: OMUCHIBATh U XapaKTepu3oBaTh TaOnmuuHyo popmy [leproaudeckoid cCucTemMbl
XMMHUYECKUX OJIIEMEHTOB: pa3iuyaTh TMOHATUS «rJaBHas moAarpymnma (A-rpymnma)» Hu
«mmobouynass moarpynna (b-rpynma)», wmamnele u  OoJbIiMe TEPUOMABI, COOTHOCHUTH
o003Ha4YeHHs, KOTOpble HMMEIOTCS B MNEPUOAMYECKON Tabiuie, ¢  YHCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB M 3aps[ sapa, od1ee
YHUCIIO DJEKTPOHOB M pacmlpefefieHue WX MO AIIEKTPOHHBIM CJOSIM), OOBSCHATH OOIIHe



3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB 3JEMEHTOB M MX COCJMHEHHUH B IpelesiaX MajbIxX
MIEPUO/IOB U TJIABHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

KJIaccu(UIUpPOBaTh XUMUYECKHE 3JEMEHTBI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakuu (10 YMCITy U COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY 3 deKTy,
10 U3MEHEHHIO CTEIICHEH OKHUCIICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIKE U crenu(uIeckne XMMUIECKHE CBOMCTBA MPOCTHIX U
CIIOXHBIX BEIECTB, MOATBEPKJIas OIMCAHUE MPHUMEPAMU MOJCKYISIPHBIX W HOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTHYECKOW [UCCOLMAUMM KHUCIOT, LIEJIOYEeH W COJeH,
MOJIHBIE M COKpAIIEHHBIC YPAaBHEHHS PEAaKIM HMOHHOTO OOMEHa, ypaBHEHHS pPEaKIuH,
MOJITBEPXK/IAIOIINX CYIIIECTBOBAHHE T€HETHUECKOW CBS3M MEXKIy BEHIECTBAMHU Pa3IIHUHBIX
KJIaCCOB;

pacKphIBaTh  CYITHOCTh  OKHCIIUTEIBHO-BOCCTAHOBHUTENBHBIX  PEAKIUH  MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ITHUX PEeaKIMii;

MPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOEHHs, BO3MOXKHOCTH
MPOTEKAHUS XUMHYSCKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUHCIIATH OTHOCHTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJTIO
XMMHUYECKOTO 3JIEMEHTa Mo (hopMylie COelMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACYETHI [0 YPABHECHHIO XUMUICCKOM PEAKITUH;

coOnroAaTh  MpaBWia  MOJIB30BAaHMSI ~ XMMHYECKOM  Tocynodl W J1abopaTOpHBIM
o0opynoBaHHEM, a Takke IMpaBWiIa oOOpalleHuss C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU TIO BBINOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKHX OIBITOB MO TOJYYCHHUIO U
coOMpaHUIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTHh PEAKIMH, TMOATBEPKAAIOIMINE KAYEeCTBEHHBIM COCTAaB pa3MYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM MYyTEM XJIOPH-, OpOMUI-, HOIUI-, KapOoHaT-, ocdaT-, CHIHKAT-,
cynbdar-, TUIPOKCHUI-HOHBI, KAaTHOHbI aMMOHHUS W HOHBl H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

MPUMEHSITh OCHOBHBIC OIEpAllMd MBICIUTEIbHOM NEATEIbHOCTH — aHajdlu3 U CHHTE3,
cpaBHEeHHE, 00001eHre, CUCTEMAaTU3aIUIO, BbISBICHUE TPUUNHHO-CIICACTBEHHBIX CBS3EH —
JUI U3YYEHHUs CBOMCTB BEIIECTB U XMMUYECKUX PEAKIIHI, eCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAaHUSI — HAOIMIOJeHHe, HW3MEpEHHe, MOJEIMpPOBaHHE, AKCHEPUMEHT (peajbHBIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK

HCOPraHU4YCCKHUX COCI[I/IHeHI/Iﬁ

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

Hroro no pazaeny

30



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

Paznean 3. Ilepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
XuMudeckasi CBS3b.
3.2 OKHCIIUTEIBHO- 8 1 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKITUN
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmorera [JOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME



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

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
DJIeKTPOHHbIE
ugposbie Peanuzanus
KounyecTBo yacoB unpp cam3an
Ne Tema ypoka o0pa3soBaTesbHBIE BOCIIUTATEIbHOI0
u/n yp pecypcsl MOTEHLHAJIA YPOKA
Beero Kourtpoabubie | IIpakTuueckue NMPOrpamMMbl
padoThI padoThI
[Ipenmer xumuu. Poms xumun B
bubnuoreka [JOK -yCTaHOBIICHUE
1 JKW3HH YejIoBeka. Tena u 1
https://m.edsoo.ru/ff0d210c | AOBEPHUTEIBHBIX
BEIECTBA =
OTHOIICHHIA MEXTY
9 ITonaTne o MeTO1aX MO3HAHUSA B 1 bubmmnoreka IIOK YIUTENEM U ero
XUMHAH https://m.edsoo.ru/ff0d227e VaeHHKAM,
IIpakTnyeckas padora Ne 1 CIIOCOBGCTBYFOIIHX
«IIpaBuna paboTs! B HO3UTHBHOM
3 na6IZ) aTo II/)II/I U TIPUEMBI 1 bubmorexa HOK ¢
patop P https://m.eds00.ru/ff0d23dc | BOCHTPHATHIO
oOparieHus ¢ 1abopaTOpHBIM VUAIIMHUCS
000pyIOBaHIEM» TpeOoBaHUi U POCHO
4 YucTele BEllecTBa U CMECH. 1 bu6moreka [IOK yauTend,
CriocoOnl pazneneHus cMmecei https://m.edsoo.ru/ff0d26ca | MPUBJICYEHUIO UX
[IpakTiueckas pabora Ne 2 BHUMaHHA K
5 «Paznenenue cmeceit (Ha 1 bubnuorexa [JOK obcyxaemMoil Ha
MIpUMEPE OYUCTKH ITOBAPEHHOMN https://m.edso0.ru/ff0d28cg | YPOKe HH(bOpMALHH,
COTH)» AKTUBHU3AINH KX
6 ATOMBI U MOJIEKYJTbI 1 bubmorera I[IOK pe TR er
Y https://m.edsoo.ru/ffod2a6c | ACHTCIBHOCTH,
-o0yXIeHue
XUMUYECKUE DTIEMEHTHI. 3HAKH YA
bu6mmoreka [JOK IIKOJILHUKOB
7 (CMMBOJIBI) XMMHYECKUX 1

9JICMCHTOB

https://m.edsoo.ru/ff0d2be8

coOmo1aTh Ha YpoKe



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

bubnunoreka LIOK

8 IIpocThle U CIIOKHBIE BELIECTBA
DOCTRIC H CTOAIHIBIC BEIIECTD https://m.edsoo.ru/ff0d2a6¢c
3aK0H MMOCTOSHCTBA COCTaBa

9 BeniecTB. XUMHYECKAs bubmnoreka LIOK
¢dbopmyia. BaleHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKUX DIIEMEHTOB
OTHOCHUTEIbHAS aTOMHAS

10 Macca. OTHocHuTEeIbHAS bubmmorexa TIOK

) https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsT Macca
11 ATOMHO-MOJIEKYIISIPHOE YUECHIE bubmorexa HOK
yp ya https://m.edsoo.ru/ff0d2d50

12 MaccoBas 10J1s1 XUMAYECKOTO bu6mmoreka [IOK
SJIEMEHTA B COCTMHEHNU https://m.edsoo.ru/ff0d350c

13 Koaunuectso BemecrBa. MoJb. bubnuotexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230

14 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
SIBJICHUSI. XUMHUYECKasl peaKust https://m.edsoo.ru/ff0d37fa
[IpusHaku u ycnoBus

15 MIPOTEKAHUS XUMHUYECKUX bubmorexa HOK

P 5 https://m.edsoo.ru/ff0d3al6
peakimit
3aK0oH COXpaHEHHUs MacChl
16 BelecTB. XUMHUUYECKHUE bubmmorexa IIOK
Hl ’ https://m.edso0.ru/ff0d3b88
ypaBHEHUS
BrrunciieHusa Koau4ecTBa,

17 MAaccChl BEIIeCTBAa 10 bu6mmoreka [IOK
YPaBHEHUAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuun

Knaccudukarus XuMHUYECKUX
. bubmuoreka [JOK
18 peakuuii (coequHeHus,

Pa3JI0KCHUA, 3aMCIICHUA,

https://m.edsoo.ru/ff0d3f34

OOIIEeTIPUHATHIC
HOPMBI TIOBEJICHUS,
IpaBuJIa OOLIEHUS CO
CTapIINMHU
(yuurensimu) u
CBEPCTHUKAMHU
(IIKOJIPHUKAMN),
MPUHLIMIIBI Y4eOHOU
JWICIUATUTHHEI U
CaMOOpTaHu3aINH;
-TIPUBJICYCHUE
BHUMAaHUS
IIKOJIFHAKOB K
[IEHHOCTHOMY acIIeKTy
U3y4yaeMbIX Ha ypoKax
SIBIICHHH,
OpraHu3anus ux
paboTHI ¢ OJTydyaeMOoi
Ha YpOKE COLMAIbHO
3HAYUMOU
nHpopmaruen

— UHULMUPOBAHUE €€
o0cyxIeHus,
BBICKa3bIBAHUS
y4aIlUMUCS CBOETO
MHEHHMS IO €€ MOBOY,
BBIPAOOTKHU CBOETO K
HEH OTHOIIICHUS;
-OpraHusanus
medcrBa
MOTHBHUPOBAHHBIX U



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d3f34

oOMeHa)

M. B. JIoMOHOCOB — y4€HBbIN-

bubmnoreka LIOK

19 sHimKIoneauct. O0oO0IeHne
H s B . https://m.edsoo.ru/ff0d40c4
M CHCTEMATH3aIis 3HAHUH
Kontponbras padorta Nel no
bu6moreka [IOK
20 TeMme «BelecTsa 1 XUMAYECKUE

PEAKIIUN»

https://m.edsoo.ru/ff0d4290

APYAUPOBAHHBIX
YYaILUXCS HAJl UX
HEYCIIEBAIOIUMHU
OJHOKJIACCHUKAMHU,
JTAIOIIETr0
IIKOJIbHUKAM
COLMAIBHO 3HAYMMBIN
OTIBIT COTPYAHUYECTBA
¥ B3aMMHOM ITOMOIIIH;
-IIpUMEHEHUE Ha
ypoke
MHTEPAKTUBHBIX POPM
paboThl yyammmxcs,
CTUMYJIUPYIOIITUX
MO03HABATENIbHYIO
MOTHBAIIIIO
IIKOJIbHUKOB;
IpynmnoBoi paboThI
wiu paboThI B Mapax,
KOTOpBbIE yyaT
IIKOJIbHUKOB
KOMaHJHOU paboTe u
B3aMMO/ICHCTBUIO C
JIPYTUMHU JETHMU; -
pacuivpeHue
Kpyro3opa y4ammxcs
yepe3 pelieHne
XUMHUYECKUX 3a/]a4; -
MaTPUOTHYECKOE
BOCIIUTAHUE:
JlomonocoB M. B. —



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

BKJIaJl B AaTOMHO-
MOJIEKYJIIPHYIO
TEOPHIO. -
SKOJIOTMYECKOE
BOCHHUTAHHUE:
BzanmocBs3b
9KOJIOTHH U XUMHH.
Co3znanne
9KOJIOTHYECKHU
0e30macHbIX
TEXHOJOTHH.
Bemectna-
3arpsI3HUTENN U UX

HUCTOYHUKH.
21| soseyra, Knenopon . snewern BuGmorera LOK | Hpisieienc
https://m.edsoo.ru/ff0d448e | BHAMAHIA
U npocrtoe Bemecto. O30H IKOTLHIKOB K
Ou3nyecKkue U XUMHUUECKHe LIEHHOCTHOMY aCIIeKTY
99 CBOMCTBa KUCIIOpOAa (peaKkiuu bubnuoreka [JOK M3y4aeMbIX Ha ypOKax
okucneHus, ropenue). [lonstue https://m.edso0.ru/ff0d4614 | gsnenuii,
00 okcuzax OpraHu3anus ux
CriocoObl mosryueHust paboThI ¢ monydaeMoun
23 KHCJIOPOJia B Ja00OpaTOpuu 1 bu6mmoreka [IOK Ha ypOKe COLIMaIbHO
MPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a | 3HaYMMOM
[Ipumenenue kucmopoaa uHpopmanuen
TennoBoit 3¢ ekt Xumuueckoit — MHUIIMHPOBaHUC €€
peakuuu, NOHATHE O 00CyxACHHS,
24 | TEepPMOXUMHUYECKOM YPABHEHMUH, Bubmmorera [IOK BbICKA3bIBAHHA

9K30- U SHAOTCPMUUCCKUX
pCaKknusax

https://m.edsoo.ru/ff0d4790

yqyamumMucs CBOCTro
MHCHUA 110 €€ ITOBOAY,



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yrois u

bubmunoreka LIOK

25 MCTaH). ArPASHCHHC BO3AYXa, https://m.edsoo.ru/ff0d4c4a
CTOcOOBI €ro MpeI0TBPAIICHUS
[Ipaktugeckas padora Ne 3 o

26 teme «llomydyenue u cobupanue bubnuoreka [JOK
KHUCJIOpOJIa, U3YYEHUE €0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

Boaopon — aneMeHT u
27 MPOCTOE BEIIECTRO. bubmmorera LOK
https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupoie
dOu3nyecKre U XUMUYSCKUE
28 CBOMCTBA BOJIOPO/IA. bubmmorexa LOK
https://m.edsoo.ru/ff0d4dd0
[Tpumenenne Bogopoaa
bu6moreka [IOK

29 Homsmie o KHETOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2

30 Crioco0pl MoTy4eHus: BOJAOPOaa bubnuoteka [JOK
B JJabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTruueckas pabota Ne 4 o

31 teme «Ilonmydyenue u cobupanue bubnuorexa [JOK
BOJIOPO/ia, U3YUYECHHUE €0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MounsipHbiii 00BEM ra3oB. 3aKoH bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma,

33 KOJINYECTBA BEIlIECTBA rasa 1o bubmuorexa [JOK
€ro U3BECTHOMY KOJINYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo

bu6mmoreka [JOK
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE

3aKOHA 00BbEMHBIX OTHOLIEHUIN

https://m.edsoo.ru/ff0d5708

BBIPAOOTKHU CBOETO K
HEH OTHOIIICHUS;
-OpraHu3anus
medcrna
-IIpUMEHEHUE Ha
ypoke
MHTEPAKTUBHBIX POPM
paboOTHI yyanuxcs,
-pacuupeHue
Kpyro3opa y4Janiuxcs
4yepe3 pelieHue
XUMHUYECKUX 33]1a4;
-3KOJIOTUIECKOE
BOCIIUTAHUE:
BelIECTBa-
3arpsI3HUTENN U X
HCTOYHUKHU.
Macmta6sl
MCI0JIb30BaHUS
KHCJIOpOo/ia B
MIPOMBIIIJIEHHOCTH,
OBITY, SHEPIeTHKE.
[TpoIyKTHI IOTHOTO U
HEMOJIHOTO CTOPaHUs
BEIIECTB KaK
3arpsI3HUTENN
OKpYKaroIlen cpepl.
Poub 3enenbix
pacTeHuil B
MoJ/IepKAaHUU
MOCTOSTHHOTO COCTaBa



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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
https://m.edsoo.ru/ff0d5708

ra3oB

35 du3nuecKkue U XUMUYCCKHE bubmunoreka LIOK
CBOMCTBA BO/JIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonstue bubnuotexa [JOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

Haceiennsie n
37 HeHaCIIIiIIIeHHBIe pPacTBOPBHIL. bubmmoreia LTOK
https://m.edso0.ru/ff0d5b40
MaccoBas 10715 BEIeCTBa B
pacTBope
[IpakTiueckas padora Ne 5 o
teme «lIpurorosnenune
38 PacTBOPOB C ONPEICIIEHHON bubmmorexa LOK
N ° https://m.edsoo.ru/ff0d5eba
MaccoBOM JoJeit
PacTBOPEHHOTO BEWIECTBA»
Kontponbras padoTta Ne2 o
39 | teme «Kucnopoa. Bomopos. bubmmorexa LOK
https://m.edso0.ru/ff0d6342
Bona»

40 OKcuapl: COCTaB, bubnuorexa [JOK
Kiaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u XuMu4ecKue

41 CBOMCTBA KUCJIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccu(uKaIys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u xumu4eckue bubnuorexa LIOK
CBOMCTBAa OCHOBAHUU https://m.edsoo.ru/ff0d67ca

44 Kucnorsr: cocras, bubmorexa HOK

https://m.edsoo.ru/ffOdfee2

aTMocdepHOTro
Bo3ayxa. [Ipuemsl

IO IJIePIKaAHUS
YHCTOTHI BO3yXa B
ITOMEIIIEHUSX.
Bonopon xak
HMCTOYHHUK
SKOJIOTHYSCKH YHUCTOH
TEIJIOBOM YHEPIUU B
Oyaymem. I'uapust
METAJIJIOB -
HWCTOYHHUKHU
BOJIOPOJHOTO TOTIJIUBA
I aBTOMOOUIIEH
cerondsa. OCHOBHEIE
HCTOYHUKU
3arpsi3HEHUS BOJTHBIX
OacceiHoB.
BogoouncturenbHbIE
cTaHIu. MeToIpl,
MIPUMEHSEMBIC IS
OYHCTKH BOJBI, U UX
3¢ (HEKTUBHOCTb.
OxpaHa MpUPOAHBIX
BO/I. HCOPTraHUYECKUE
BEIIECTBA B OBITY,
MIPOMBIIITIEHHOCTH,
MEIHIUHE.
DKOJIOTUYECKHE
TpeOoBaHUs K
KayecTBY



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

KIIacCH(UKaIus, HOMEHKIIATypa MIPOU3BOIUMOMA
45 [Tosydyenune u xuMu4uecKue bubnmoreka [JOK NPOAYKIIHH.
CBOWCTBA KHUCIIOT https://m.edsoo.ru/ffOdfee2 | TexHOreHHbIC
Conu (cpenuue): HWCTOYHHUKH BEIIIECTB -
45 | HOMEHKIATYPa, CIOCOOBI Bubmoreka LIOK arpAasHuTeICn
TOJy4EHHS, XUMHIECKHE https://m.edso0.ru/00ad9474 | OHOCPepsL. -
CBOTCTRA MATPUOTUIECKOE
BocrnuTanue: bekeTon
[IpakTrueckas padora Ne 6. 0o .
. H. — pycckuit
Pemenue skcriepuMeHTATBHBIX Py
47 sa7a4 110 TeMe «OCHOBHBIE bu6mmoreka [IOK XHUMUK, CO3JaTeITh
ACCHI HEOPraHIec https://m.edsoo.ru/00ad9b7c | psita akTHBHOCTH
KJIACChI HEOPraHUYECKUX
! METaJIJIOB.
COCTMHCHUIN
I'eHeTHYecKas CBA3b MEXKIY Bt 1OK
nonroTeKa
48 KJIaCCaMH HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o001meHNEe U CHCTEMAaTH3aIIHs bubnuorexa [JOK
3HAHUM https://m.edso00.ru/00ad9ch2
Kontponbras padoTta Ne3 o Eu6 110K
nonmoTeka
50 | reme "OCHOBHBIE KJIACCHI _
HEOPraHMYECKIX COMHEHIH" https://m.edsoo.ru/00ad9ela
[TepBbie MOTIBITKH -IPUBJICUCHHE
51 KJ1acCU(PUKAIUA XUMHAYECKUX bu6mmoreka [IOK BHUMAHUS
anemeHTOB. [ToHsTHE O rpynmax https://m.edsoo.ru/00ad9ffa | 111koIBHUKOB K
CXOJTHBIX DJICMEHTOB IEHHOCTHOMY
[lepuoauieckuii 3aKoH U aCTEeKTy U3y4aeMbIX
59 [Iepuonnueckas cucrema bu6mmoreka [IOK Ha YpOKax sIBJICHUH,
XUMHUYECKUX anemeHToB Jl. U. https://m.edsoo.ru/00ada52¢ | opraHu3anus UX
MenneneeBa paboThl ¢ momy4aeMoun
53 | Ilepumojibl, TpyNIb, MOATPYIIIEI bubmorexa HOK e YPORE SOTHEIHD
b b

https://m.edsoo.ru/00ada52¢c

3HAYUMOU



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CoctaB

bubnunoreka LIOK

>4 aToMHBIX saep. M3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX
55 000JI0Y€K aTOMOB AJIECMCHTOB bubnuoreka [JOK
[Tepuonnueckout cucremsr /. U. https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 TOJIOKEHUIO B bubnuotexa [JOK
[Iepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepnoamyeckoro
57 3aKOHA JIJI Pa3BUTHS HAYKU U bubnuotexa [JOK
npaktuku. J[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, MEeIaroT U TPaXKJaHUH
58 DJIEKTPOOTPUIIATETHLHOCTD bubnuoreka [JOK
aTOMOB XMMHMYECKHUX IEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 Honmas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnuoreka [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHnas nenossipHas bubnuoreka [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CTerIeHt OKHCCHHS https://m.edsoo.ru/00adae28
63 OkucauTenbHO- bubmuorexa [JOK
BOCCTAaHOBUTEJIbHBIE PEAKLIMU https://m.edsoo.ru/00adb076
64 OKucIUTEN U BOCCTAHOBUTEIIH Bubmmorexa [IOK
https://m.edso00.ru/00adb076
65 KonTtponsHas padota Ne4 mo bubmuorexa [JOK

TEMC «CTpOCHI/IC aromMma.

https://m.edsoo.ru/00adb486

uHpopmanuei

— UHULMMPOBAHUE €€
00CyXIeHMUS,
BBICKa3bIBAHUS
YUYaIIUMHCS CBOETO
MHEHHUS 110 €€ TOBOJY,
BBIPAOOTKH CBOETO K
HEH OTHOIIICHUS;
-OpraHu3arus
medcTna
-IIpUMEHEHNe Ha
ypoke
MHTEPAKTUBHBIX POPM
paboOTHI yyarnuxcs,
-paciupeHue
Kpyro3opa y4Janiuxcs
4yepes pelIeHne
XUMUYECKUX 3a]1a4;
-[IaTPUOTUYECKOE
Bocrmranue: . U.
Meunenees —
BEJIMKUM PYCCKHI
YYEHBIH XUMHUK. -
9KOJIOTUYECKOE
BOCIIUTAHUE: IOHITHE
0 OMOTeHHBIX
JJIEMEHTaX, UX
II0JIO’KEHUE B
[IEPUOAUYECKON
CUCTEME.
PacnipocTpaneHHOCTD



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb486

XUMHUYECKAst CBSI3b) XUMHAYECKHX
66 PesepBHblii ypok. O000IIeHNE 1 Bu6nuoreka LIOK AIIEMEHTOB B
U CHCTEMAaTH3alusl 3HAHUI https://m.edso0.ru/00adb33c | IPUPOAEC, COACPIKAHUE
67 Pesepubriit ypok. O600m1eHIE 1 bubnuotexa [JOK B AKUBBIX OpraHH3MaX,
Y CHCTEMAaTH3allus 3HAHUI https://m.eds00.ru/00ad9ch2 | CTCTCHE HPOABICHUA
TOKCHYHOCTH,
68 PesepBHblil ypok. O6o6LIeHHE 1 Bu6moreka [IOK BOIMOAHOCTD
U CHCTEMAaTH3aIMs 3HAHUH https://m.edsoo.ru/ff0d61c6 | OMOTOTHYIECKOH
B3aUMO3aMCHSIEMOCTH.
OBUIEE KOJIMYECTBO YACOB 68

10 TTPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Peanm3anus
DJIeKTPOHHbIE
BOCIIUTATEIbHOTO
nugposbie
Ne KoanuecTBo 4acon NOTeHIHAJIA
Tema ypoka o0pa3oBaTe/bHbIE
n/n ypoKa
pecypcsl
NporpamMmbl
Kourpoububie | IIpakTHyeckue
Bcero
padoThI padoTsbI
[Tepronnueckuii 3aK0H. -0y JIeHne
1 [Iepnoanueckas cucrtema 1 bubmuoreka [JOK IIKOJIbHUKOB
XUMHUYECKUX AemMeHToB /. 1. https://m.edsoo.ru/00adb59% | cobGmroaaTh Ha ypoke
Meunneneena 00IIEeTPUHSATHIE
3aKOHOMEPHOCTH B U3MEHEHHUH BuG 110K HOPMBI ITOBE/ICHNA,
- nonmoTexa
2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 TpaBHIa OOLICHNUs
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB €O CTapmuMH
Knaccudukanus n Eu6 110K (yaurenmu) u
nbnmoTexa
3 HOMEHKJIaTypa HEOPTaHHYECKHUX 1 CBCpCTHHKAMH
https:/m.eds00.ru/00adb7e2 | (yykopruKaM)
BEIECTB ’
z [IPUHIUIL YYeOHON
Bunnl xuMuueckoil CBSI3U U THIEI bu6moreka [IOK P 4
4 . 1 JUCUMIUTMHEL 1
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
CaMOOPTaHU3alINY;
-TIIpUBJICYCHUE
BHHUMaHUS
KonTtposnpHas padota Nel no IKOJIBHUKOB K
5 Tteme «[loBTOpeHue u 1 1 IEHHOCTHOMY
yriayOlieHrne 3HaHUH OCHOBHBIX ACIIEKTY H3ydaeMbIX
pazzenoB Kypca 8 Kiaccay Ha YPOKaXx SBJICHUI,
OopraHu3anus ux
paboThI C



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

MOJy4aeMOM Ha
YPOKE COLIMAJIBHO
3HAYUMOU
uH(popmanuen
-pacimpeHue
Kpyrosopa
yuanmxcs yepes
pelieHue
XUMHUYECKUX 3a7a4

Knaccudukanus xuMmuueckux

6 €aKINil 110 Pa3INYHBIM bubmmorexa TTOK
p P https://m.edsoo.ru/00adbch0
MpU3HAKaM
[Tonsarue o ckopoctn

7 XUMHUUYECKOH peakiuu. [lonarue bubnuoreka [JOK
0 TOMOTE€HHBIX U T€TEPOTr€HHBIX https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHsiTHE O XMMUYECKOM
paBHOBecHH. DaKTOPHI,

8 BJIMSIIOIIME HA CKOPOCTh bubnuorexa [JOK
XUMHUYECKON peaKkiuu u https://m.edsoo.ru/00adc28c
MOJIOYKEHHUE XUMUYECKOTO
paBHOBECHS

9 OkucauTenbHO- bubnuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEaKIIMHU https://m.edsoo.ru/00adcade
Teopust 3MEKTPOTUTHICCKOM

10 mucconuanyuy. CHUIbHBIE U bubmorexa HOK

) https://m.edso00.ru/00adcd68
ciabbie AIEKTPOJIUTHI
. bubmuoreka [JOK
11 HonHble ypaBHEHUS peaKkLni 1

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

-TIPUBJICYCHHE
BHUMAaHUS
IITKOJIEHUKOB K
[IEHHOCTHOMY
aCTeKTy U3y4aeMbIX
Ha ypOKax sIBJICHUH,
OpraHu3anus ux
paboThI €
MoJly4aeMoi Ha
YpOKe COLIHAIbHO
3HAYUMOU
nHpopmaruen

— UHUIIMHPOBaHHE
ee 00CyXIeHuU ,
BBICKa3bIBaHUS
YUYaIIMMHCS CBOETO
MHEHHS 110 €€
MOBOJTY, BEIPAOOTKHU
CBOETO0 K HEMN
OTHOIIICHHS,



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAaHHUH B CBETE

12 MIPEJICTaBICHHIA 00 bubnmorexa LOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKOM
JIMICCOLIMAITIT
XHUMHUYECKUE CBOMCTBA COJIEHN B
13 CBETE MPEACTABICHUI 00 bubnuotexa [JOK
BIEKTPOIUTHYECKON https://m.edsoo.ru/00add8b2
JMCCOLIAAITAT
. bubnuorexa [JOK
14 Honsrie o rinpomise coneit https://m.edsoo.ru/00add9d4
15 O060011eHre U crucTeMaTu3alus bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTueckas padota Ne 1.
16 «Pemenne 3KCeprUMEHTaATBHBIX Bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa
3a1au»
Kontponsnas pabora Ne2 mo
17 TeMe «DJEKTPOJIUTHUECKAS bubmuoreka [JOK

nucconuanyst. XUMHUYECKHE
peaKI B PaCTBOPAX»

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

-OpraHu3anus
mederna
MOTHUBHPOBAHHBIX U
APYIUPOBAHHBIX
yYaIIUXCs HaJl UX
HEYCIEBAIOIUMHU
OJHOKJIACCHUKAMH,
JTAIOIIETO
IIKOJIbHUKAM
COIMATIBHO
3HAYUMBIH OTIBIT
COTPY/IHHYECTBA U
B3aMMHOM TTOMOIIIH;
-IIpUMEHEHNE Ha
ypoke
WHTEPAKTUBHBIX
dbopm paboThI
yYanuxcs
-pacuupeHue
Kpyrosopa
yYaIuxcs 4yepe3
perieHue
XUMHUYECKUX 3a]1a4;
-IIaTPUOTHUYECKOE
BOCIIUTAHUE:
Ka6nykos U. A. u
Kuctsakosckuii B. A.
— PYCCKHE yUYEHHBIE,
OCHOBOTOJIO)KHUKHU
¢duznueckoii u



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

XUMHUYECKON TEOPUH
pacTBOpPOB -
AKOJIOTMYECKOE
BOCIIUTAHUE:
IIpumenenue
AJIEKTPOJIUTOB B
MIPOMBIIIJICHHOCTH,
CEJIbCKOM
XO3SHUCTBE,
MEIUIINHE, OBITY.
MexaHu3Mm
3aKHCJICHUS TIOYB,
BOJIbI.
OxucIuTeIIHHO-
BOCCTaHOBUTEILHBIC
peaKuu KaKk
HCTOYHUKHU
MOSIBJICHUS
TOKCHUYHBIX BEIICCTB
B IIPUPOJIHOM Cpee.

OO01as XxapakTepucTuKa

18 rajoreHoB. XHMHYECKHE bubmorexa [TOK
. ' https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MPUMEPE XJI0pa
Xnoposogopoa. ComsHast
P P N bubnuorexa [JOK
19 KHCJIOTa, XUMUYECKHE CBOMCTBA,
https://m.edsoo.ru/00ade104
MOJTyueHUe, MPUMEHEHHE
[IpakTuyeckas padora Ne 2 no
N bubmuoreka [JOK
20 teme «llomydenune cosssHON

KHUCJIOTBI, U3y4YECHHE €€ CBOMCTB)

https://m.edsoo.ru/00ade348

-IIPUBJICYCHHE
BHUMAaHUs
IIKOJIbHUKOB K
LIEHHOCTHOMY
aCIeKTy U3y4aeMbIX
Ha ypOKax SIBJICHUH,
OpraHu3anus ux
paboThI C
MOJIy4aeMOU Ha



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Beluncienus 1o ypaBHeHUIM

21 XUMUYECKUX PEAKIUH, €CIIN OJIMH bubmorexa LIOK
https://m.edso0.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE
29 OO6mras xapakTepucTuka bubnuotexa [JOK
anemeHToB VIA-Tpymmb https://m.edsoo.ru/00ade64a
AnnotpornHsie Moau(pUKanuu
23 cepnl. HaxoxneHue cepol 1 e€ bubnuotexa [JOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/I, CTpOCHHE,
24 (bnla)nqefxprl)ei XI/Illz/II/IlIeCKI/Ie Bubnmorexa [IOK
. https://m.edso00.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHast KUCIIOTA,
25 (bM3UYEeCKre U XUMHUYECKUE brbmorexa [TOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKIUH, JICIKAIINC
B OCHOBE ITPOMBIIIJICHHOTO
26 croco0a MoTy4eHHs] CEPHOM bubnuorexa [JOK
KUCIOThL. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arps3HEHNE OKPYXKaIomen
Cpelbl COeTMHCHUSMU CEPBI
97 Brruncienue MaccoBoit 40 bubnuorexa [JOK
BBIX0/Ia ITPOJIYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
aneMeHToB VA-rpynnsl. A30T,
bu6mmoreka [IOK
28 pacnpocTpaHeHue B IPUPOJE,

(buznyecKrue u XUMUYECKUE
CBOICTBA

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

YPOKE COLIMAJIbHO
3HAYUMOU
uH(popmanuen

— UHUIIMMPOBAHUE €€
00CyXIeHMUS,
BBICKA3bIBAHUS
YUYaIIMMHCS CBOETO
MHEHHUS 10 ee
MIOBOJY, BBIPAOOTKHU
CBOErO K HeHl
OTHOIIEHHS,;
-Opranu3arus
niedcraa,
-IIpUMEHEHNe Ha
ypoke
MHTEPAKTUBHBIX
dbopm paboThI
-pacimpeHue
Kpyro3opa
yuanxcs yepes
pelieHue
XUMHYECKUX 3a7a4;
-3KOJIOTUYECKOE
BOCITUTaHHE: O30H -
CUJIbHEH NI
okucnurens. Cepa
KaK 3JIEMEHT,
BXOJISIIIIMI B COCTaB
BEIIECTB -



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
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

AmMHak, ero pu3nvecKue u

29 XUMUYECKHE CBOMCTBA, bubmmorexa LIOK
’ https://m.edso0.ru/00adf004
MOJTy4eHUE U IPUMEHEHUE
[Ipaktuyeckas padora Ne 3 o
30 teme «llonydyenue aMmuaxa, Bubnnorera LOK
. https://m.eds00.ru/00adf180
M3Y4YEHHUE €ro CBOMCTB»
A3oTHag KHCJIOTa, €€
31 (uznueckue 1 XuMU4YeCcKHe Bubnmorexa [IOK
N https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonp30BaHue HUTPATOB U
COJIEM aMMOHHSI B KQ4ECTBE
39 MHHEPAJIBHBIX YI00pECHHI. bubnuotexa [JOK
XHWMHYECKOE 3arps3HEHUE https://m.eds00.ru/00adf518
OKpY)Karolen cpeibl
COEIMHEHUSIMU a30Ta
docdop. Oxcua pocdopa (V) u
33 dhocdhopnas kucinora, bubnuoreka [JOK
(bM3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOJCTBa, MOJIy4eHUE
Hcnonws3oBanue docdaToB B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [JOK
ynoopeHuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
Yrnepon, pacnpocTpaHeHHE B
35 npnpzzle, gmnlilecxrl)/le u bubmorexa [TOK
. https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
Okcuptet yriepona, Hx bu6mmoreka [IOK
36 ¢bu3nyeckre 1 XUMHUYECKUE

CBOMCTBA. DKOJIOTUUCCKHE

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

3arpsi3HUTENEH
IIPUPOHOM CPEBI.
CepoBogopoa u
OKCH/IBI CEPhI KaKk
3arps3HUTEN
IIPUPOIHOM CPEIBI.
ITocnencTeus
o0pazoBaHus
CEePHOKHUCIIOTHBIX
O IeH (BIUSHUE Ha
BOJIOEMBI, XBOWHBIE
MIOPO/IBI JIEPEBBER).
IIpomblnneHHBIE
CITOCOOBI
00€3BpEIKUBAHUS
OKCHJIOB CEphI
CEepoOBOJIOPOIA.
[Ipumenenue
JKHAKOTO a30Ta JjIs
YTUJIU3alUN
BBIIIEIIIEH U3
ynoTpeOneHus
MPOAYKLHH.
AMMBaK kak
3arpsI3HUTENb
OKpy’Karoleu
Cpepbl.
[TonoxurenbHOE U
OTpHILIATENILHOE
BO3/ICVICTBUE



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

po0IeMBbl, CBSI3aHHBIC C
okcusiom yriepona (1V)

37 VYroJibHAsI KUCOTA U €€ COJn Bubnmorexa [IOK
https://m.edso00.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o
38 teme "[lomydenue yriekucioro bubnuoreka [IOK
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O Bubnworexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
. bubnuorexa [JOK
40 Kpenit it ero coeuteris https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
A1 Pemenune skcnepuMeHTanbHbBIX bubnuoreka [JOK
3a7a4 1o teme «BakHelniue https://m.edsoo.ru/00ae0bf2
HEMETAILIbl U UX COCTMHEHUS
KonTtponsnas pabora Ne3 mo
o bubnuorexa [JOK
42 TeMe «BakHele HeMeTalIbl U

X COCOUHCHUA»

https://m.edsoo.ru/00ae0el8

aMMUaKa 1 ero
COCIMHEHUN Ha
JKUBBIC OPTraHU3MBI.
IIpounsBoacTBo
aMMHaKa Kak
npumepe
9KOJIOTUYECKH
YUCTOU TEXHOJIOTHH.
[Tpobnembr
HaKOTUICHUS
OKCHJIOB a30Ta B
atmocdepe, ux
ydacTue B
(bOTOXMMHYECKOM
cMore, o0pa3oBaHUU
KHUCJIOTHBIX JOXKICH.
XHUMHUYECKUE
METO/Ibl OYHCTKH
raz000pa3HbIX
BBIOPOCOB,
coJiepKaIux
OKCHJIbI a30Ta.
AncopOuust Kak
OJIUH U3 METOJIOB
yIIaBIUBaHUS
OTPABIISIOUINX
BemecTB. OKCUabl
yriepoja -
3arpsI3HUTENN
aTMocQepsl.



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

Bausune
YTJIEKHUCIIOTO ra3a Ha
JKU3HEJEITCILHOCTD
OpPraHu3MOB.
Otpagmsitoiiee
JIEHCTBHE YTapHOTO
raza. [lapHukoBbIit
3G dEKT: TPUINHBI
BO3HHUKHOBEHUS,
BO3MO>KHEIE
MOCJIEICTBUS U ITyTH
X
MPEI0TBPAIICHUS.
CoenuHeHUs
KPEMHHS KaK
3arpsI3HUTENN CPEIbI
0OHTaHUS >KUBBIX
OPraHu3MOB. -
MaTPUOTHYECKOE
BocnuTanue: M.B.
JIoMOHOCOB —
OCHOBOITOJIOKHHK
HAy4YHOTO TMOJIX0Ma K
MIPOU3BOJICTBY
CTEKJITHHBIX
n3nenuii 8 Poccum.
XUMHYECKHE 3aBObI
U IPEANPUSITHUS
POAHOTO Kpasl.

43

OO11ast xapakTepuCTUKa

bubmunorexa LIOK

-[IPUBJICUCHUC




XUMHUYCCKUX DJICMCHTOB —
MeTaoB. MeTtamindeckas CBSI3b
U METaJILIMYCCKas
KPUCTA/UINYECKasl PELIETKA.
®du3ndecKre CBOMCTBAa METAJIJIOB

https://m.edsoo.ru/00ae103e

XUMHYECKUE CBOUCTBA

bu6mmoreka [IOK

44 METAILIOB. aﬂeKTpOXHMquCKHH https://m.edsoo.ru/00ae1156
PSAI HATIPSKEHUH METaIOB
O61ue cnocoObl NOTy4YEeHUS
MetauioB. CriiaBel. Berancienms
45 10 YPaBHEHUSIM XUMHYECKUX bubmmorexa LOK
N https://m.edso00.ru/00ae1156
peaKIuii, eCliv OJTUH 3
peareHTOB COJICPKUT MPUMECH
46 [TonsaTHE O KOPPO3UU METAJLIOB Bu6mmorexa [IOK
https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
47 [lenotrbie MeTAMIL https://m.edso00.ru/00ae14b2
48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJIIbI — bubnuorexa [JOK
KaIbIIMU U Marium https://m.edsoo.ru/00ael5e8
50 Baxuelimmue coeTMHCHUS bubnuorexa [JOK
KaIbIIUs https://m.edsoo.ru/00ael15e8
51 O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUH
59 JKEcTkoCTh BOABI M CIIOCOOBI €& bu6mmoreka [IOK
yCTpaHEHHUs https://m.edsoo.ru/00ae1886
53 IIpakTtudeckas padora Ne 6 o bubnuorexa LIOK

BHHUMaHUS
[IKOJIBHUKOB K
LIEHHOCTHOMY
aCIEeKTy U3y4aeMbIX
Ha YpOKax SIBJICHUMH,
opraHuzanus ux
paboThI C
MOJTy4aeMoi Ha
YpOKE COLIMAIbHO
3HAYMMOU
uHpopmanuen

— UHUIMHPOBAHKE €€
00CYyXICHHUS,
BBICKa3bIBAHUS
YUYalIMMHCS CBOETO
MHEHUS 10 ee
MOBOY, BEIPAOOTKH
CBOErO K Hel
OTHOIICHHUS,;
-Opranu3arus
medcTBa,
-IpUMEHEHHEe Ha
ypoke
MHTEPAKTUBHBIX
dhopm paboThI
yyanmxcs,
-pacupeHue
Kpyrosopa
yuanuxcs yepes



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

TeMme "JKECTKOCTDL BOJBI U METObI
e€ yctpaHeHus"

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

. bubnuotexa [JOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOIICTBA OKCHIA U bubnuoreka [IOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
57 Okcuibl, THAPOKCUIBI U COJIH bubnuotexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMAaTHU3AIIHS
3HaAHUH
[IpakTueckas padora Ne 7.
59 Pemenue skcnepuMeHTanbHbIX bubnuoreka [JOK
3a7a4 o teme «BaxkHelniue https://m.edsoo.ru/00ae3de8
METaJJIbl U UX COCUHEHUS
Brruncnenus no ypaBHEeHUsIM
XUMHYECKUX PEaKUUi, eClid OJIUH
60 W3 PEareHTOB JaH B U30BITKE WIIH bubnuoreka [JOK
COZEPKUT IpUMecH. Beruucienus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa IPOAYKTa
peaxkiuu
61 O00011IeHNE U CUCTEMATH3ALIUSI
3HaHUU
KonTtponsHas padota Ne4 mo
62 TeMe «BaxxHelire MeTaibl U

nX COCIUHCHU

pelnieHue
XUMHUYECKHUX 3a/1a4; -
SKOJIOTMYECKOEC
BOCIIUTAHHE:
KOPpO3HsI - GaKTop
3arpsi3HEeHUs
OKpYy>Karoleu
cpensl. Bousaue
MIPOIYKTOB
KOppO3UHU Ha
oOurTaTesen
BoJoemMoB. Kanpmuid,
MAar"ui -
MaKpO3JIEMEHTHI,
BXOJSIIYE B COCTAB
JKHBOTHBIX U
pPacTUTEIBHBIX
OpPraHu3MOB.
3arpsi3HEHUE CPeIbl
oOHTaHKs 3aMeHa
KaJbLMsI Ha
CTPOHLIUN B
opraHuzMax
yejoBeKa U
JKHBOTHBIX. Binsinue
aJIOMUHHUA Ha
HEPBHYIO CHCTEMA
YeJI0BeKa.
CoeauHeHUS
Kelesa.



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
https://m.edsoo.ru/00ae1750

OOIIETOKCHYECKOE
JeicTBHE coyei
JIBYXBAJICHTHOTO
JKeJie3a Ha OpraHu3M
yeJIoBeKa.
OCHOBHEIC
MIPUPOIOOXPAHHBIC
MEpOTIPUSITHS,
MPEAyCMOTPEHHBIE B
JIOMECHHOM
MIPOU3BOJICTRBE.
Buenpenue Ha
METaJUTyPTHUECKUX
TIPETPUATHSIX
MPOTPECCUBHOTO
METO/Ia TIOJTyYEHUS
CTaJIM TPSIMBIM
BOCCTAHOBJICHHUEM
xKere3a u3 pybl -
MyTh K COXPaHEHUIO
MIPUPOTHOM CPEIIBI.
IlonsaTue o
0€30TX0ITHOM
MIPOMU3BOJICTRBE.
-IIaTPUOTHUYECKOC
BOCIIUTAHUE:
MPETPUITHS
YEPHOM U LIBETHOU
MeTaJLTypruH
POAHOTO Kpasl.




63 BemectBa u matepuansl B 1 bubnmoreka [JOK -IIPUBJICUCHUE
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.eds00.ru/00ae3f50 | BHUMaHUS
64 Posnp xumuu B perieHnn 1 bubnuoreka [IOK LIKOJIBHUKOB K
IKOJIOTHYECKUX MPOOIEM https://m.edso0.ru/00ae4270 | LEHHOCTHOMY
65 XHUMHYECKOE 3arpsA3HEHUE 1 bubnuoreka [JOK aclIeKTy 1/13yqaeM1,1Ux
OKPYXKAIOIIeii CpejIbl https://m.eds00.ru/00ae4270 | Ha YPOKaX ABICHUM,
66 PesepsubIit ypok. O60011eHNE 1 1 bubnuotexa [JOK I(:Zgzjffzum =
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo0.ru/00ae0d0a .
MoJTy4aeMoi Ha
67 PesepBubiit ypok. O60011eHNE 1 1 bu6mmoreka [IOK YPOKE COIHATBHO
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c SHAYNMOI
uHpopmanuen
— UHUIMHPOBAHKE €€
00CYyXIeHMUS,
BBICKa3bIBAHUS
YUYaIIMMHCS CBOETO
MHEHUS 10 ee
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [JOK HOBOY, BIPAOOTKU
cUcTeMaTH3allus 3HAHUI https://m.eds00.ru/00ad9cb2 | ¢goero k Heit
OTHOIICHHUS,;
-pacimpeHue
Kpyro3opa
yuanxcs yepes
pelieHue
XUMHUYECKUX 337134
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJBLHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

» Xumus, 8 kimacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBerieHne»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE

oburectBo «M3narenscTBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIbI IJISA YUUTEJIA
1. Xumus. Ingaktuueckuid matepuai. 8-9 kiaccsl., A. M. Pagenkuii, AKuoHepHOE
obmectBo "[IpocBemienue".
2. 3amaunuk no xumuu 8 kiacc. H. E. Ky3nenona, A. H. Jleskun, MockBa U3naTenbckuit
neHtp "Bentana - I'pad".
3. 3amaunuk no xumuu 9 kiacc. H. E. Ky3nenona, A. H. Jleskun, MockBa U3naTensckuit
neHntp "Bentana - I'pad".
4. KontponpHO-u3MepuTelbHble MaTepuanbl. Xumus 8 kinacc. Coct. H. I1. Tpoery6oga, E.
H. CrpensnuxoBa. MockBa M3narensctBo BAKO.
5. KonrponbHo-u3mepurenbHbie MaTepuansl. Xumus 9 kinace. Coct. H. I1. Tpoery6oga, E.

H. CrpensnukoBa. MockBa M3narensctBo BAKO.

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/08

https://lesson.academy-content.myschool.edu.ru/04/09
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