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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMHH Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHOW MPOTrPaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIUTAHUSA U C YYIETOM KOHIICTIIMU MPENOoJaBaHus Y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparu.

[Iporpamma mo XuMuu 1Ma€T MPEACTABICHHE O IENsAX, OOImIel crparernu OOy4YeHHS,
BOCIIUTAHUS W pa3BUTHS OOYyYarOIMXCS CpPEIACTBAMU YYE€OHOTrO TMpenMeTa, YCTaHABIHBACT
00s13aTeNIbHOE TPEJMETHOE COJEpIKAHME, MPEeIyCMaTPUBACT pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpHUPOBaHHUE TIO pa3zesiaM ¥ TeMaM MPOrpaMMBl IO XUMHH, OTPENIENIeT KOJINIeCTBEHHBIC
M KAueCTBEHHBIC XapPAKTEPUCTHKH COACP)KaHUS, PEKOMEHIYEeMYyI0 MOCIEI0BaTEIbHOCTD
M3YYEHUS] XUMUHU C YIETOM MEXKIPEJAMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JOTHUKH Y4eOHOTO
IpoLecca, BO3paCTHBIX OCOOEHHOCTEH 00ydaroIuXcsi, ONpeaeisseT BO3MOKHOCTU IpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTEeIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIET0 00pa3oBaHus, a TAKKE TPEOOBAHUH K pe3ysibTaTaM 00yUeHHs] XUMHUH
Ha YypOBHE IIeJie W3Y4YEeHHs TMpeIMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00YyYaroIerocs 1o OCBOCHUIO YYEOHOTO COJIep>KaHusl.

3HaHHE XUMUH CIIY>)KUT OCHOBOH U1 POPMHUPOBAHUS MUPOBO33pEHUsI 00yUaroIerocs, ero
MPEJCTAaBICHUI O MaTEPUAIEHOM EMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MIPEJCTAaBICHHUS O B3aMMOIIPEBPAICHUSX YHEPTUU U 00 HBOIIOIUH BEIIECTB B IMPHUPOJIE, O IMYTIX
pemieHusl TIO0ATBHBIX TMPOOJIEM YCTOHYMBOTO Ppa3BUTHSI 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKOM 0€301MacCHOCTH, TPOOIIEM 3JpaBOOXPAHCHHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET —pealu3ali BO3MOXHOCTEH I caMopa3BUTHS U (OPMUPOBAHUS
KyJITYpBI JUYHOCTH, €€ 0011l N (yHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaroniuxcs,
HaBBIKOB  MX  CAMOCTOSTEIbHOM  y4eOHOM  JEATEIbHOCTH,  AKCIIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMHM, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM MKHM3HHM, Tak M B
poecCHOHATIBHOMN AEATEIbHOCTH;

3HaKOMHUT €O CleUUu(UKON HAayyHOrO MBIIUIEHHS], 3aKJIQJAbIBAET OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO NMPUPO/IBI U YEJIOBEKA, ABJSETCA OTBETCTBEHHBIM 3TAlloM B ((OPMHUPOBAHUU
€CTECTBEHHO--HAYYHOH rpaMOTHOCTH 00yYaroIuXcs;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HayYHbIM
3HaHUSAM, K IPUpPOJE, K 4YelOBEKY, BHOCHUT CBOH BKJaJ B 3KOJOTMYecKoe oOpa3oBaHUe
00yJaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHMH XUMMU obOecrednBaroTcsi cneuudukoil coneprkaHus
yueOHOro mpeaMeTa, KOTOpBIM SIBISETCS MeJarornyeckd aJanTHPOBAHHBIM OTPaKCHHEM
0a30BOi1 HayKH XMMUHU Ha ONpPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOrO 00IIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroIMMUCs CUCTEMBI NePBOHAYAIbHBIX MOHATHH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMHH.

CtpykTypa conepkaHHs MPOrpaMMbl MO XUMHUHM C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOIO
nojaxona k e€ miydeHuto. Cozep’kaHHe CKIIQABIBACTCS M3 CUCTEMBbI MOHATUH O XHMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHUYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYpHO OpPIaHM30BaHbl 10 MPUHLUIY IOCJIEAOBATEIbHOIO PA3BUTHs 3HAHUH HA OCHOBE
TEOPETUUECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHS O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTABICHUH 00 AMEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckrne 3HaHUS pacCMaTPUBAIOTCA HA OCHOBE SMIIMPHUYECKU IIOJYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO YpPOBHSA K JIPYrOMY,
BBIMONHAS (DYHKIMH OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl MO XHMHUHU CHOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABIECHUS O
XUMHYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM MpPHUPOJBI,
LIEHHOCTHOT'O OTHOIIEHHS K HAYyYHOMY 3HAaHUIO U METO/IaM M03HaHus B Hayke. M3yueHne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 pPaHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mmupy, «buonorus. 5—7 knacce» u «Puszmka. 7 Kimacey.

[Ipu u3yyeHun XUMUU IPOUCXOAUT (POPMHUPOBAHHE 3HAHUIM OCHOB XMMHUYECKON HayKH Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKON AEATEeIbHOCTH YEJIOBeKa M KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3aJaya y4eOHOro NpeaMera COCTOMT B (OPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HaHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHYECKOTO0 XapakTepa, s3blKa HayKd, B
MPUOOIIEHNH K HayYHBIM METOIaM MO3HAHUS MPH U3YUYEHHUH BEIIECTB U XMMUUYECKUX peaklui, B
(¢bopMUpOBaHMM U Pa3BUTUU I[I03HABATEIbHBIX YMEHUH M HMX TNPUMEHEHHH B Y4YeOHO-
MI03HABATENbHON U y4eOHO-HMCCIEI0BATENBCKON AEATEIbHOCTH, OCBOCHUN IPaBUII 0€30MacHOro
oOpallleHus ¢ BeECTBAMU B IOBCEIHEBHON KU3HU.

IIpy u3yyeHMHM XMMHMM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)KHOE 3HAYECHUE
MpUOOpENTH TaKue 1EeJH, KakK:

— (hopMUpOBaHHE MHTEIUIEKTYalIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHSITHIO PELIEHHH, CIOCOOHOM aJanTHpOBaThcs K
OBICTPO MEHSIOIUMCS YCIOBUAM KHU3HH;

— HaIpaBJICHHOCTb OOyYEHHUS Ha CUCTEMaTHYeCKoe MpHoOIIeHHe oOyJaromuxcs K
CaMOCTOSITCJIbHOM ~ ITO3HABaTEIbHOM  JEATCIIBHOCTH, HAy4yHbIM  METOJaM  ITO3HAaHU,
(bopMHPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— oOecrnieyeHre YCIOBHUH, CIIOCOOCTBYIOIIMX IPUOOPETEHHI0 OOYydYarOIIMMHUCSA OIbITa
pa3sHOOOpa3HON NesATETbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), UMEIOLINX YHUBEPCAIbHOE 3HAYCHUE /ISl pa3IMYHbIX BUJIOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt QyHKIIMOHAIBHONW M €CTECTBEHHO-HAY4YHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATBH SIBJICHUS OKPY’)KAIOLIEr0 MHpa, UCHOJb3Yys 3HAHUSA U
OIBIT, TOJYYEHHbIE NPU H3YYEHUH XUMHH, IMPUMEHATh MX IPH pElIeHUH MnpolieM B
IIOBCEIHEBHOM JKM3HU U TPYJOBOU JESATEIBHOCTH;

— (hopmupoBanue y o0yyaromuxcs ryMaHUCTHUECKUX OTHOIICHUH, MOHUMaHUS [IEeHHOCTH
XMMHUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTHYECKH LI€IecO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOW NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXAOUIEH MPUPOJHOU
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKHX LEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HAIIPaBJIEHHOCTH JAaJbHEHIIero 00yueHus.



OGmee YuCJIO 4acoB, OTBCI[éHHBIX AJI1 U3YyUYCHUA XMMHU HAa YPOBHC OCHOBHOI'O O6H_ICFO
oOpa3zoBanusi, cocTaBiseT 136 gacos: B 8 kinacce — 68 yacos (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEZCIIIO).

COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHavaJbHbIe XUMUYECKUE MOHSITHS

[Ipenmer xumun. Ponb XuMHUHM B KHU3HU YE€JIOBEKA. XHMMHUS B CUCTeME HayK. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperatrHoe coctosiHue BemecTtB. [lonstue o
MeToax Mo3HaHus B XxuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3ienieHus CMece.

ATOMBI U MOJIEKYyJIbl. XUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTthie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass ¢dopmyrna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIIpHAs
Macca. MaccoBas 10JisT XHMHYECKOTO 3JIEMEHTA B COCTMHCHHH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmMocCBs3b KOJIMYECTBA, MACChl U
YHUCIIa CTPYKTYPHBIX €AMHUI] BemIecTBa. Pacy€Tsl mo popMynaM XUMHUYIECKUX COSTUHEHUH.

@uU3NYECKUE W XUMHUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHe ypaBHeHUsA. Kimaccupukanmss XUMUIECKUX PEAKITUi
(coemuHeHus, pa3IoKeHUS, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCYJI0M, mpaBuiaMu paboThl B Jabopatopuu U mpuéMaMu
oOparmieHusi ¢ J1aboOpaTOpHBIM OOOPYJIOBAaHWUEM, M3YYCHHE M OINUCAHHE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAcHUE (PU3NYECKUX (TUTAaBICHUE BOCKA, TastHUE JIbJIA,
pacThpaHue caxapa B CTYIKE, KUIIEHHE U KOHJEHCAIUs BOJbI) U XMMHYECKUX (TOpEeHUE CBEYH,
MIPOKAJIMBaHNUE MEIHOMN MPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KHCIOTOMN) ABJIEHUH, HaOII0IeHue
U ONHUCAaHME TMPU3HAKOB TMPOTEKAHMSI XHUMHUYECKMX peakiuil (pas3lokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJOPHAOM Oapusi, pasznoxkenue ruapokcuaa menu (I1) mpu
HarpeBaHuU, B3auMoOJeiicTBUe jxene3a ¢ pactBopoMm coinu Mmenu (II), uzyuenume cmoco6oB
paszesieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBEIEHHWE OUMCTKA MOBAPEHHOM COJM, HaONIOJIeHUEe U  ONKCAHUE
pPE3yNbTaTOB TMPOBEACHHUS OIbITa, HILIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE
MojieTieil MOJIeKy (IIapoCTeP>KHEBBIX).

Baxkueiilue npexcraBuTe/ I HEOPraHMYeCKNX BellleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopona B npupoje, Gu3ndecKue U XMMHUECKHUEe CBOMCTBA (peakluu TOPEHHUs).
Oxcunpl. Ilpumenenue xucnopoga. CrmocoObl TMONy4eHHsS KUCIOpoJa B Jaboparopuu u
npoMelIeHHocTH. KpyroBopot kucnopoaa B mpupone. O30H — ajioTpomnHas MoauduKaius
KHCIIOPO/Ja.

TemnoBoit 3¢hdekT XUMHUYECKONH peakIuH, TEPMOXUMHUYECKHE YpaBHEHUS, 5K30- U
SHAOTEPMUYECKHE peakuuu. TOMIuMBO: yroib W MeETaH. 3arpsi3HEHUE BO31yXa, YCHIICHHE
MapHUKOBOTO 3P QeKTa, pa3pylIeHHEe 030HOBOTO CIIOA.

Bomopon — »snemeHT M mpoctoe BemecTBo. HaxokneHue Boxopoga B MPUPOJE,
(busznuecKkrue U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoTy4YeHus. KuciaoTsl u conu.



Mounsipablii 00BEM Ta30B. Pac4éThl MO XMMUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacelmeHsble u
HEHACBIIIEHHBIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0jsi BEIIECTBAa B
pactBope. XuUMu4eckue cBoMcTBa BOAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoe. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKA
MIPUPOHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeaumHeHuid. Oxcunabl. Kimaccudukamusi OKCHIOB:
coneoOpasymomue (OCHOBHBIC, KUCIOTHEIE, aM(DOTepHBIC) U HecoeoOpasyroniue. HomeHkmarypa
okcu0B. DU3NUYECKUE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyuenue okcumoB.

OcHoBanmsi. Krnaccuduraruss OCHOBaHMIA: WIETOYHM M HEPACTBOPUMBIC OCHOBAHHS.
Homenkmarypa ocHoBanuii. @u3NYECKHUE M XHMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBAHMM.

Kucnorel. Knaccuduxamus xuciaor. Homenknatypa kucior. @u3ndeckue U XUMHUECKHE
cBoiicTBa kucaot. P aktuBHoctu metamioB H. H. bekerosa. [Tomydyenue Kucior.

Comun. Homenknatypa coseir. @uznueckue M XUMUYECKHE CBoOMcCTBa cojied. [lomydyenue
COJIEH.

I'eneTnveckas CBsI3b MEXKIY KjacCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEACNICHNE COJEp)KaHMsl KUCIOpOIa B BO3AyXe, MOIyYeHne, coOupaHue,
pacro3HaBaHUE W HM3YyYCHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aUMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M yCJIOBHUSI BOSHHUKHOBEHHUS W TMPEKpaIIeHUus TOpeHus (Mmoxapa), 0O3HAKOMIJICHHE C
oOpasllaMi OKCHUJIOB U OIHMCAHWE WX CBOMCTB, MOJIydeHHE, cOOMpaHue, paclo3HaBaHUE U
M3yueHHEe CBOWCTB BOjJopoAa (TropeHue), B3auMmojeicTBue Bojopoaa ¢ okcuaom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIOB), HAOIMIOACHHUE OOpa3IlOB BEIIECTB KOJIMUYECTBOM
1 Moub, UccneaoBaHUE OCOOEHHOCTEH PACTBOPEHHMsSI BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0J€d pacTBOPEHHOTO BENIECTBA,
B3aMMO/JICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIENOBaHHEe OOpa30B HEOPraHMYECKUX BEIECTB Pa3IHYHBIX KJIAcCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPAacKH WHIUKATOPOB B PAacTBOpaxX KHUCIOT U IIEJI0Yell, u3ydyeHue
B3aumojieiictBusi okcuna menu (II) ¢ pactBopom cepHOM KHUCIOTBHI, KHUCIOT C MeTalljlamMH,
peakuuii HeWTpanu3aluM, IOJIyYEHUE HEPaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHE OJHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BaxkHelmue
KJIaCChl HEOPraHUYECKUX COCTUMHEHUID.

Iepuonuyeckuii 3akon u Ilepumoanyeckasi cucremMa xumMudeckux iementon /. U.
MenpeneeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMNBITKM KJIACCU(UKALKUKA XUMHYECKUX OdyieMeHTOB. [loHsTHe o rpymnmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

[lepuonnueckuit 3akoH. Ilepuommueckass cucrema xXumudeckux odnemeHros J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [lepuomudeckoit cucTeMbl
xumuueckux dneMeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbsl. Duznueckuid CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX szaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHUX dIeMEHTOB [lepuonndyeckoll CUCTEMBI



. WN. MenngeneeBa. XapakTepUCTUKa XHMHUYECKOrO 3JIEMEHTA [0 €ro IMOJOXEHUIO B
IIepnomnueckon cucreme . . Menpeneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI paJinyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJIUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.

3nauenue [lepuomnyeckoro 3akona u Ileprogudyeckoil CUCTEMbI XUMHUYECKUX JIEMEHTOB
JUISl pa3BUTHS HAyKu U npakTuku. . . MenaeneeB — y4€HbI U TpaKIaHUH.

Xumudeckas CBSI3b. KoBanenrtnas (momnstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. MloHHAs CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Ipouecch
OKHUCJICHUSI U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

n3yueHrue oOpaslloB BEIIECTB METAJIOB M HEMETAIJIOB, B3aUMOJCHCTBHE THUIPOKCHAA
[IMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OMBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIINil (TOpeHre, peakiiuy pa3ioKeHHs], COSTMHEHN).

Meostcnpeomemnuwie ceasu

Peanuzarust MexXnpeAMETHBIX CBSI3€H NPHU M3YYEHUH XUMUM B 8 KJIACCE OCYIIECTBIISETCS
Yepe3 HCIOJb30BaHME KaK OOIIUX EeCTECTBEHHO--HAYYHBIX TOHATHH, Tak ¥ TIOHSITHH,
SIBJISTFOLIIAXCSI CHCTEMHBIMH JIJTs1 OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO0mme ecTecTBEHHO--HAyYHbIE TIOHATHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHaiuu3,  CHHTE3,  Kiaccupukanus,  MEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHHE, MOJIENb, SIBJICHUE.

®dusmka: Marepus, aroMm, DOJIEKTPOH, TNPOTOH, HEUTPOH, WOH, HYKIHUJ, W3O0TOIIbI,
PaZvoOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (U3WYECKHUEe BEIUYMHBI, €IUHUIBI HU3MEPEHHUs, KOCMOC, IIAHETHI,
3BE351, CoHIIE.

buomnorus: dotocunres, nprxanue, ouocdepa.

l'eorpadms: armocdepa, rumpochepa, MuHEpalbl, TOPHBIE TOPOABI, TOJE3HBIC
HCKOIIaeMble, TOILJIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 xXUMHYecKas peaKusi

[lepuonnueckuii 3akoH. Ilepumogmyeckas cucrtema xumudeckux osiaemeHtoB . U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIMHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM JIeMEHTOB B [lepuonndeckoii cucTeMe U CTPOCHHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJbI XUMHUYECKOW CBSI3U. THMBl KPUCTAIUIMYECKUX PEMIETOK,
3aBHUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKH W BHUJA XUMHYECKON
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJaccaM HEOPraHMYeCKHUX COCJAMHEHUMN, TeHeTHYecKas
CBSA3b HEOPraHUYECKUX BEUIECTB.

Knaccudukarus XUMUYECKHX pEaKuil M0 pa3lIWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTeleHen
OKHCIIEHUS XUMUYECKHX DIIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHUIO KaTanu3aropa). JDK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTre o ckopocTu XxuMuyeckoi peakuuu. [loHarne 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o



karanuze. IloHsaTe o XxXumMuueckoM paBHOBecHU. DaKTOpbl, BIUAIOIIME HA CKOPOCTh
XMMHYECKON pEaKIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCAUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU, JJIEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHOU peakuuu. CoCTaBICHHE YPaBHEHHM OKHCIINUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxkuil ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr0 OanaHca.

Teopust 3M€KTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHl U HEINEKTposinuThl. KaTnonsl,
aHUOHBI. MexaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XHUMUYECKOW CBS3U.
Crenens aucconanuy. CUIIbHBIE U CJIa0bIE AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUsl pEeaKkLUUi MOHHOTO OOMEHA, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBoiCTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MpeCTaBICHU 00 3JIEKTPONIUTUYECKON aucconuanuy. KadecTBeHHblE peakluu Ha HOHBI
[TonsiTHE O THAPOIU3E COJEH.

Xumuueckuit IKcnepumenn:

O3HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJOpuAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM peakiuu OT BO3JACHCTBHS pa3iIMyYHBIX
(akTOpOB, HCCIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIlecca TUCCOLUALUU
KHUCJIOT, IIenoyell U cojiell (BO3MOXKHO HCIIONb30BaHHE BHUIEO MaTepuasoB), MPOBEIECHUE
OTBITOB, WITIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHUS peaklMii MOHHOro obMeHa (oOpa3zoBaHUE
ocaJKa, BblJEJIEHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUui (FOpeHHe, peakluu pas3lokXeHHs, COeAMHEHHUS),
pacrno3HaBaHHMEe HEOPraHWYECKHX BELIECTB C IMOMOIIBI0O KAaYECTBEHHBIX pEaKIUil Ha HOHBI,
pEIIEHNE YKCIIEPUMEHTAIbHBIX 3a1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHs AaTOMOB, XapaKTepHbIE
creneHd okucieHuss. CtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTBIX BELIECTB — TaJOTE€HOB.
XWMHYECKHE CBOMCTBA Ha MpHUMEpe XJopa (B3aMMOJCUCTBHE C MeETaJJIaMH, HEMETaJUIaMH,
menoyamu).  XsopoBogopos. ConsiHas — KHCIIOTa, XHMMHYECKHE CBOWMCTBa, IOJIy4EHHE,
npuMeHeHue. JleficTBre Xiopa 1 XJI0pOoBOJOPOIa Ha OPraHU3M YeIoBeKa. BaxkHelmue Xmopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

OO6mras xapaktepucThka 3JeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (u3nueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpO/a U cepbl. AJUIOTPONHbIE MOJUGHUKALIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBoJOpoj, CTpoeHue, (uU3MYeckue M XUMudeckue cBoicTBa. OKCHIBI Cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJOB. CepHas KucloTa, pU3NYECKHEe M XUMHUYECKHE CBOMICTBa
(oOmme kak MpeacTaBUTENsl Kiacca KUCIOT M creuuduyeckue). XHUMUYECKHE PEaKIUH,
JeKalle B OCHOBE IPOMBILIUIEHHOI'O CIOCO0a MOMy4eHus cepHOM KucioThl. [Ipumenenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KaUeCTBEHHas peaklus Ha cylbdaT-uoH. Haxoxnenue
ceppl M €€ COeIMHEHUN B Ipupone. XHMHYECKOE 3arpsA3HEHUE OKPYXKaloUlel Ccpelsl
COEMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOECHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHUCIEeHUsA. A30T, pacupocTpaHeHue B Hpupozae, Qusnueckue u
XUMHYecKHe cBoMcTBa. KpyroBopoT a3ora B nmpupoae. AMMHUAK, ero GU3NUECKue U XUMUYECKUe
CBOWCTBA, MoylyueHue 1 npuMenenue. Conu aMMoHus, UX (PU3NYECKUe U XMMUYECKHEe CBOICTBA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THas KUCIOTa, €€ IOJIy4EeHHE,



¢u3nyeckue M XUMHUYECKHE CBOMCTBAa (OOLIME Kak TpPEACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEW aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoopeHuii. XuMHUECKOe 3arps3HEHUE OKPYIKAIOICH Cpebl COSTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOXKM, 3arpsA3HEHHE BO3AyXa, MOYBBI M BOAoEMOB). Pocdop, ammorponHble MoaupUKauu
doctopa, puszndeckne u xumuaeckue cpoiicta. Oxcun docdopa (V) u docdopnas kucinora,
¢u3nveckue W XUMHUYECKHE CBOMCTBa, monydeHue. VcmonwszoBanme ¢ochaToB B KadecTBe
MUHEPAJIbHBIX yJI00pEHUH.

OOmass xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIIMN, PACTIPOCTPAHEHUE B
npupoje, Gu3nuecKue U XUMUIecKrue cBoiicTBa. Ayncopouus. Kpyrosopor yriepoaa B mpupoe.
Oxcunsl yriepona, ux (GU3NYECKUe U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha KUBBIE OPTaHU3MBI,
MOJTyYeHUEe U MPUMEHEHHE. DKOJOTUUeCKre MpoOsieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIO0TE3a II00aJbHOr0 TMOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3 exT. YronbHas KucioTa U e
CONM, MX (U3MYECKHEe M XMMHUYECKHE CBOMCTBA, IMOJlyueHHWE M IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHar-uoHsl. Mcnonp3oBanue kapOoHaToB B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoja
(MeraH, °TaH, OSTWUJIEH, AalleTWJIEH, JSTaHOJ, IJMIEpPUH, YyKCycHas Kkuciorta). Ilpuponnsie
WCTOYHUKU YIJIEBOJOPOJOB (Yrojib, MPHUPOAHBIM Ta3, HedTh), MPOAYKTHI UX TNepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHITHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrjieBoJax — M HMX pOJIM B KU3HU 4YeJlOoBeKa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTraHMYECKUX COETUHEHHH.

Kpemuwuii, ero ¢usmyeckne M XHWMHUYECKHE CBOWCTBA, MOJIydYCHHE M TIPUMEHEHHE.
Coenunenuss kpemHHs B mpupone. OOmue mnpexacraieHuss o6 okcume kpemuus (IV) u
KpeMHHEeBO# kucioTe. CHIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOUTENLHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€3011acHOT0 UCTOIb30BaHMUS CTPOUTEIHHBIX MATEPUATIOB B MIOBCEAHEBHON YKU3HU.

Xumuueckuii IKchepumenm:

n3y4eHue oOpa3I[0B HEOPTaHMYECKHUX BEIIECTB, CBOMCTB COJIIHON KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX peakUui Ha XJIOPUI-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHUS, OIbITHI,
oTpaxarolue (PU3NYECKue U XUMHUYECKHE CBOICTBA TajlOr€HOB M MX COEAUHEHUH (BO3ZMOXKHO
WCIIOJIb30BAHME BHUICOMATEPUAIOB), O3HAKOMIICHHE C OO0pa3llaMH XJIOPUIOB (TaJOr€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COECOIUHEHUSIMHU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpPHAIIOB), HAONMIOJEHHE Ipoliecca OOYyIJIMBaHMA caxapa [OJA  JACHCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOW KHUCIOTHI, U3yUYeHUE XMMHUYECKUX CBOMCTB pa30aBICHHON CEepHOM
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOH peakluuu Ha cyib(aT-uoH U HaONIoJeHuE TMpH3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMH a30Ta, ¢ocopa M MX COCAUHEHUU
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEPUAIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yA0OpEeHUH,
MOJIy4eHHe, COOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHUA U ¢ocaT-uOH W H3Y4YEHHE TMPHU3HAKOB UX
IPOTEKaHUs, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCTOJIb30BAHUE BUAEOMATEPUATIOB), M3YUEHHE MOJENeH KpUCTAJUIMYECKHX DPEHIETOK anMasa,
rpaduta, (QyJUiepeHa, O3HAKOMIIEHHE C MpPOLECCOM aAcopOLMM PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM NPOTUBOrasza, MojyyeHue, coOupaHue, pacio3HaBaHUe
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHHE KAYeCTBEHHBIX pEaklUMi Ha KapOoOHAT U
CHJIMKAT-UOHBI M M3y4YeHHE MPHU3HAKOB UX MPOTEKaHHS, O3HAKOMJIEHHE C MPOIYyKIHEH



CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3aJay M0 Teme «BaxHeimue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTa/uibl M X COeIMHEHUS

OOmasi xapakTepUCTHKa XHMHUYECKUX DJJIEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
nonoxxenus B [lepuoanueckoi cucreme xumuueckux snemMeHtoB 1. . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauIoB. MeTaminyeckas CBA3b M METAJUIMYECKas KPHUCTATUYECKas
peméTka. DIEKTPOXUMUYECKUN psl HaNpshHKeHUH MeTauioB. DU3MYECKHE U XUMUYECKHE
cBoiicTBa MeTtaiyioB. OOuIMe crnocoObl nonydeHus mMeTauioB. IIoHATHE O KOPpO3UM METaIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTallb, YyTyH, TIOPATIOMUHII, OpOH3a) U
WX IPUMEHEHUE B OBITY ¥ POMBIIILIEHHOCTH.

[[lerounbie MeTauibl: TON0kKeHUE B [lepronueckoil cucTeMe XUMUYECKUX AJIeMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpuponae. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUABI HATPHS U Kanus. [Ipumenenue
IIEJTIOYHBIX METAJUIOB U UX COCIMHEHUI.

[IlenoyHO3EeMENBHBIE METAUIBI MarHui W Kajblui: TIojokeHue B Ilepuogmueckoit
cucremMe xuMuueckux anemeHToB [[. M. MeHueneeBa, CTpOCHME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ousznueckne U XMMUYECKHE CBOMCTBA MAarHusl M Kaiblus. BaxHelne coeauHEHUs
Kanpus (OKCHII, TUAPOKCU], conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHU .

AmomuHui: nonoxenue B Ilepmonnueckoin cucreMe xuMudeckux snemeHTtoB J[. M.
MenpeneeBa, CTpoeHHE aToMa, HaxokJaeHue B mpupojae. dusnueckne m XUMUUECKHE CBOWMCTBA
amroMuHUsI. AMGOTEpHBIE CBOMCTBA OKCHA M TUIPOKCHIA ATFOMUHUSI.

Kenezo: mnonoxenue B Ilepuomanueckodt cucrteme Xxumuyeckux osnementoB [l M.
MenneneeBa, CTpOEHUE aTOMa, HaxoXkAeHUE B mpupojae. Ouzndeckue 1 XuMUYECKUE CBOMCTBA
xkene3a. Okcuapl, runpokcuasl U conu xkenesa (II) m xemeza (III), mx cocras, cBoiicTBa U
MOJTyYEHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C O0pa3llaMl MEeTa/lIOB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMU,
U3Y4YeHHE pe3yJbTaTOB KOPPO3UU METANIOB (BO3MOXKHO HCIIOJNBb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUs C BOJIOH (BO3MOXKHO MCIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCJIEOBAHHE CBOMCTB KECTKOM BOJBI, IpOIECCa TOPEHUS JKele3a B
Kuciaoposie  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpUAlOB), TMPU3HAKOB  IPOTEKAHUS
KAauyeCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJlblUs, aTIOMUHMS, IMHKa, kene3a (II) u xenesa
(I11), memu (I1), HaGmroeHUEe W OMKMCAHUE MPOIIECCOB OKPAIIMBAHMS IIJIAMEHH MOHAMHU HATpPHS,
Kalmusi U Kaiblusl (BO3MOXHO HCIOJIh30BaHUE BUAEOMATEPUAIIOB), UCCEIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJA ATIOMUHHMS U THAPOKCUA LIMHKA, PEUIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BaxkHeillre MeTaibl U UX COSUHEHUS».

XuMHS U OKpYKAKOLIasi cpeaa

BemectBa n martepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. bezonmacHoe MCIoOJb30BaHUE
BEIIECTB M XHUMHUYECKHX peakuuid B ObiTy. [lepBas moMomib Npu XUMHUYECKHX OXKOTrax H
OTpAaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKPYXKAroIIel cpefpl (MpeaeiabHas JOMyCTUMAash KOHIIEHTpaIUs
BemecTs, nanee — [1JIK). Ponb xumuu B penieHuu SK0I0rH4ecKux mpooiem.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CTIJIaBbl METAJIOB, MTOJTMMEPHBIC MaTEPHAIIBI).

Mesicnpeomemmnie cea3u



Peanu3zanus MeXnpeaMETHBIX CBSI3€H MPU U3yYEHUU XMMUHU B 9 Kiacce OCYyLIECTBIISETCS
yepe3 HCIONb30BaHME KaK OOIMIMX EeCTECTBEHHO-HAYYHBIX IOHATUH, TaK U TOHATHH,
SBIISFOIIMXCS] CHCTEMHBIMH JUIsL OTJCIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOme ecTecTBEHHO-HAy4HbIC TIOHATHSA: HAy4HbIM (pakT, TUmore3a, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  IMEePHOANYHOCTh,  HAONIOACHWE,  DKCIIEPHMEHT,
MOJICIIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN () (HEKT, TEXHOIOTHS, MaTepHAIbI.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJA, HU30TOIBI,
pPaMoOaKTUBHOCTb, MOJIEKYJa, JJIGKTPUYECKUM 3apsl, M[POBOJHHUKH, IOJYIPOBOJHUKH,
IMAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, T'a3,
pacTBOp, pPacTBOPHUMOCTb, KpPUCTAJUIMYECKass pEHIETKA, CIUIAaBbl, (PU3MUYECKUE BEIHMYUHBI,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, MIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢orocunres, npixanue, O6uocdepa, 3KocucTEMa, MUHEpPAJIbHBIE YIAOOpEHUS,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdhepa, rumpochepa, MUHEpaIbl, TOPHBIE TOPOABI, TOJIE3HBIE
HCKOIIaeMbl€e, TOILJIMBO, BOJHBIE PECYPCHI.

MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHS INPOTI'PAMMBI 110 XUMUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO O0OIIEro o00pa3oBaHUs
JOCTHTAIOTCS B X0JI¢ O0OYYEHHUsT XMMUHU B €IMHCTBE YUCOHOM M BOCITUTATEIBHOM JEATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHUCKHMH  COLIMOKYJIBTYPHBIMH W  JYXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSMH, TMPUHATHIMH B OOIIECTBE MPABUIAMH M HOPMAaMH TOBEIACHUS W
CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHUSI, CAMOPA3BUTHUS M COLUAIN3AINN 00y IarOIIXCS.

JIMYHOCTHBIE PE3yJbTAThl OTPAXKAIOT T'OTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PaCIIMPEHHE OIbITa JCATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOI'O OTHOILIEHHS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACIIC[IMI0, MOHUMAHMs 3HAYCHHS XHUMHYCCKOHM HAyKH B JKM3HH COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOUW HMH(POPMAILUCH O MEPEIOBBIX JTOCTHKCHHSX M OTKPBITHIX
MHPOBOM M OTE€YECTBEHHOW XHUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTpOMCTBE
MHpa 1 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTAaBICHHS O COLMANBHBIX HOPMax M IpaBHJIaX MEKIMYHOCTHBIX OTHOIIEHHH B
KOJUIEKTUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 00IIIECTBEHHO IIOJIE3HOM,
y4eOHO-HUCCIIEI0BATEILCKOM, TBOPYECKOW W JAPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHO# IESITEIbHOCTH MPH BHIMOJHEHUH YUEOHBIX, TO3HABATEIBHBIX 3a/1ad,
BBIMOJHCHUM XUMHUYECKHX SKCIEPUMEHTOB, CO3[aHUHM Y4YCOHBIX IMPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO U B3aUMOITOMOIIM B TIPOIIECCE ATOM yUeOHOW NesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJICHHE W TIOCTYNKHA CBOMX TOBApHINEH C IMO3UIIMH HPAaBCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMSI ITOCIIEICTBUI MMOCTYITKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHYCCKHE  TPEJCTABICHHUS O  BEIMIECTBE W  XUMHUYECKOH  pEaKIIvH,
COOTBETCTBYIOIIIUE COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOIIME OCHOBY ISt
MOHUMAaHUS  CYIIHOCTH HAayYHOW KApTUHBI MHUpPA, MPEICTAaBICHHS 00  OCHOBHBIX



3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOIbI, B3aUMOCBA35X YEJIOBEKA C MPUPOJHON CPENOH, O poJin
XUMUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEI;

MO3HABATEJIbHbIE MOTHBBI, HAINpaBJICHHBIE HA TMOJYYEHHWE HOBBIX 3HAHUM IO XUMUH,
HEOOXOIUMBIE Ui OOBACHEHHsS HAONI0JaeMbIX IPOLECCOB W SBICHHI, MO3HABATEIHHOMH,
MH()OPMAIMOHHON M YUTATEIIbCKON KYJIbTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOThHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHTEPATypOd, MOCTYHMHBIMU TEXHUYCCKHMH CpPEICTBAMHU
MH()OPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyUYeHHIO M TO3HAHUIO, JIIO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHOW M HMCCIIEAOBATEIHCKOW JCSITEILHOCTH, K OCO3HAHHOMY BEIOODPY
HaIPaBJIEHHOCTH U YPOBHS 00yuYeHUs B JajbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBbII 00pa3 >KU3HHM, OCO3HAHHE IOCIEACTBUM U HENPHUITHE BPEIHBIX
NpuUBbIUEK (YIOTpeOJIEHUsT AJIKOroJis, HAPKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOJIOJCHUS
mpaBuyl 0€30IaCHOCTU MPH OOpAlllEHUM € XUMHMYECKMMHU BEIeCTBaMU B OBITY U peanbHOI
KU3HHU;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEPEC K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil U TpyJa pa3IuyHOro poja, yBaxeHHe K
TpyLy M pe3yjJbTaTaM TpPYAOBOH JESITEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPUMEHEHUS
MpeAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBI BBIOOp WHIAMBUIYATBHONW TpPaeKTOPUU
MPOJODKEHHUs] O00pa30BaHHsA C Y4YETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUHU,
OOIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCHENTHON MPOQPEeCCHOHATBHON NESATeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUMN, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON Cpeie;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTMUYECKHU 1eJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHHUKY >KU3HU Ha 3emiie,
OCHOBE €€ CYIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U 0Oe30macHOro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY U TCHXMYECKOMY 370POBBIO,
OCO3HaHHWE LIEHHOCTH COOJIIOJICHUS MpaBUil OE30MacHOT0 MOBEJACHUS TPU paboTe ¢ BEIIeCTBAMHU,
a TaKKe B CUTYalUsIX, YTPOXKAIOIIKX 30POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydyaeMble MPU HM3YyYEHUM XUMHH, ISl PELICHUS
3aJla4, CBSI3aHHBIX C OKPYKAIOIIEeH MPUPOAHON CPEOM, IS MOBBIIICHUS YPOBHS SKOJIOTHYECKON
KyJbTYpPBbl, OCO3HAHUS II00ATLHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJieM U MyTeill MX pelieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmerampeaMeTHBIX pPe3yJbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE TOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNoTe3a, GakT, cucTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYTOe.), KOTOPbIE HUCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeIMeTax | MO3BOJSIOT HA OCHOBE 3HAHUHN U3 ATUX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
I[EJIOCTHOM HAyYHOW KapTWHE MHpa, U yHHBEpCalbHbIE yueOHbIE JNEHCTBUS (TIO3HABATEIbHbIE,
KOMMYHHUKATHUBHBIC, PETyJISTUBHBIE), KOTOpbIe 00ECreurnBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM IeATENbHOCTH.

IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Jlornyeckue 1eHCTBHUA:

YMEHHUS UCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUs MpPU OCBOCHHHM 3HAHMI:
pacKpbIBaTh CMBICT XUMHUYECKUX TMOHSATHH (BBIACHATH WX XapaKTepHbIe TMPU3HAKH,



YCTaHABJIMBATh B3aUMOCBS3b C APYTUMH MOHITUSAMH), UCIIOIB30BaTh MOHATHS U1l OOBSICHEHUS
OTACTBHBIX (DAaKTOB W SIBICHHUH, BBIOMpPATh OCHOBAaHMA M KPUTEPHH IS KiacCH(PUKALUU
XMMHUYECKHX BEUIECTB M XUMUYECKUX PEAKINH, YCTAaHABIMNBATH IPUUYMHHO-CIICICTBEHHBIE CBS3H
MEX]ly 00ObEKTaMH M3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ yKTUBHBIC,
10 aHAJIOTHH ), AETaTh BHIBOBI M 3aKIIIOYCHUS;

yYMEHHE TPUMEHATh B MPOLECCe MO3HAHUS MOHATHS (MPEIMETHBIE U METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, TPEOOpPA3OBBIBATH MHIMPOKO
MPUMEHSIEMBIE B XUMHUHM MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMH4Yeckas (GopMylna M YpaBHEHHE XHMHUYECKOM pEakIud — TpPU pPEHICHHH YydeOHO-
MO3HABATENBHBIX 337a4, C YyYETOM OTUX MOJICNIBHBIX TIPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKK H3yYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB H
XAMHYECKHX PEaKIWH, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUUS B U3YYaEMBIX IPOLIECCAX H SIBICHHSX.

Ba3zoBble uccienoBarenbckme 1eliCTBUS:

YMEHHE HCIIOJIb30BaTh TOCTABICHHBIE BOMPOCH B KAayecTBE MHCTPYMEHTA IMO3HAHWSA, a
TaKkKe B KauyecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKQ3bIBAEMBIX CYKJICHHIA;

MpHOOpETeHNE OIBITa O TUTAHWPOBAHHWIO, OPraHW3aldd M TPOBEICHHIO YYCHHYECKUX
SKCIEPUMEHTOB, YMEHHE HaOII0AaTh 32 X0JIOM IpoIiecca, CaMOCTOATENbHO MPOTrHO3UPOBAThH €r0
pe3ynbTar, (HopMyITUpOBaTh OOOOMICHHWS W BBIBOABI MO pe3yJbTaTaM MpPOBEAEHHOTO OIIBITA,
UCCIIEIOBAHMSI, COCTABIISITh OTUET O MPOJIeIaHHOM padoTe.

PabGora ¢ undpopmanmeii:

yMEHHE BbIOMpaTh, AaHATM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TINYHBIX BUIOB
1 (opM MpencTaBICHHUS, TOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJIIpHAas INTepaTypa
XMMHYECKOTO COJAEp)KaHMsI, CIpaBOYHBIE IMOcoOus, pecypcel HHTepHeTa), KpUTHUYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HETOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE IPUMEHATh Pa3IM4YHbIE METO/IbI M 3allPOCHl IPU MOUCKE U 0TOOpe MHbOpMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JUIsl BHIIIOJIHEHUS YUE€OHBIX U NMO3HABATENIbHBIX 3a1a4
onpeAenEéHHOro THIA, NMPHOOPETEeHHE OmNbITa B OOJACTH HUCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTUH, OBJa/IeHUE KYJIbTYPOU aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOUPATh ONTUMAIbHYIO (OpPMY MPECTaBICHUS
uH(pOpMallUM ¥ WJUTIOCTPUPOBATH pelIaeMble 337ayll HECJIOKHBIMH CXEMaMH, JAUarpaMMaMu,
npyrumu (popmamu rpaduKu U ©X KOMOUHAIMAMUY;

yMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B Mpollecce YYeOHON U HCCIen0BaTENbCKOU
JEeSITeNbHOCTH HH(POPMAIIMIO O BIUSHUU POMBIIUIEHHOCTH, CEJILCKOTO X034iCTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY>KaIoIIel MPUPOTHON CPEIbL.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

yMEHHS 3aJaBaTh BOINPOCH (B XoJe Juanora u (WiIu) AMCKYCCHUH) MO CYLIECTBY
oOcyxgaeMoi TeMmbl, (HOPMYIHPOBATH CBOM NPEIOKEHHS OTHOCUTENBHO BBINOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

YMEHHS TPEICTABIIATh MOMyUYEeHHBIE PE3YJIbTaThl MO3HABATEIHHON AESITETFHOCTU B YCTHBIX
U THCbMEHHBIX TEKCTaX; JeNlaTh MPE3EHTALUI0 PEe3yJlbTaTOB BBIMOJHEHUS XHUMHUYECKOI'O
JKCIepUMEHTa (J1abOpaTOPHOIO OmbITa, Ja0OpaTOpHOM pabOTHI MO HCCIEIOBAaHUIO CBOMCTB
BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHHUsI Y4eOHOr0 COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOHM IO3HABATEIbHON U
HCCIIEIOBATENILCKON JIEATEIIbHOCTH TPU PEIIeHNH BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBe yuéra



OOIIMX HWHTEPECOB M COTJIACOBaHMs NO3MLUH (00CYXIEHHs, OOMEH MHEHHSIMH, «MO3TOBbIC
LITYPMBbD», KOOPJUHALIMSI COBMECTHBIX JEMCTBUM, OIpEEeHNE KPUTEPUEB TI0 OLIEHKE KayecTBa
BBITIOJIHEHHOW PabOTHI U IpYTHE).

PerynsiTuBHbIe yHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPENENATh LU JESTeIbHOCTH, IIaHUPOBaTh, OCYLIECTBIISTD,
KOHTPOJIMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
Hanbonee A(QeKTUBHBIE CIOCOOBI pemieHHs Y4YeOHBIX H  IO3HABAaTENbHBIX  3a/ad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JEHCTBUM IpU
BBIMIOJIHEHUH 33JaHUH C Y4ETOM TIONYYCHHsT HOBBIX 3HAHMKA 00 HM3yYaeMbIX OOBEKTaX —
BEIIECTBAX U peaKLusiX, OLEHUBATb COOTBETCTBHE ITOJIyYEHHOTO pe3yjbTaTa 3asBICHHOH 1€y,
YMEHHE UCIOIb30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUHU 3aJaHU.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO O0S3aTEIbHOrO COAEpKAHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
oOyyaroUMMuUCsl Hay4YHbl€ 3HAHUS, YMEHHS U CHOCOObl JeHCTBUM, crenupuyeckue s
npeaMeTHOM obnactu «XHUMHMs», BBl JESITEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETAINH, TPE0OPa30BAHUIO U IPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX U HOBBIX CUTYyalIHsIX.

K konny obyueHnus B 8 kJiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTb chOPMHUPOBAHHOCTH Y 00yUYaIOLIUXCSI YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IMOHSATHI: aTOM, MOJIEKYyJia, XUMUYECKHUI1
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMech (OJHOpPOIHAs U
HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCUTENbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJINYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Js XHUMHUYECKOIro
JJIEMEHTa B COEAMHEHHUM, MOJIIPHbIM OO0BEM, OKCHA, KHCIOTa, OCHOBAaHUE, COJIb,
JIEKTPOOTPHULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMHUECKas peakiys, KiIaccupuKaus
peaKUMii: peakuy COeANHEHUs, PeaKIUU PA3JI0KEHNs, PEaKIIMK 3aMELICHUs, PEaKIIUU
0o0MeHa, 3K30- U IHJAOTEPMHUUYCCKUE PEAKIINH, TEMI0BOU AP PEKT peakiuu, siapo aToma,
JIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTalb, PagUyC aToMma, XUMHUYECKas CBS3b,
NOJIIPHAsE M HENOJSIpHAs KOBAJEHTHAs CBs3b, MOHHAS CBS3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10J1s1 BeleCTBa (IPOLIEHTHAsI KOHIIEHTPALlKsl) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKMX MOHATHH W NPUMEHATH 3TH
MOHATHUSA NPU OIMCAHUY BEILECTB U UX IPEBPALCHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHUKY [UI1 COCTaBleHHs (OopMys BeELIECTB U
YPaBHEHMM XUMUYECKUX PEaKIHii;

e OIpeneNnaTh BaJEHTHOCTb aTOMOB 3JE€MEHTOB B OMHApHBIX COEAMHEHUSX, CTEIEHb
OKHMCJICHHUS DJIEMEHTOB B OMHApHBIX COEAWHEHMSX, NPHHAJICKHOCTh BEIECTB K
OIIpeNIeIEHHOMY KJIacCy COEIUMHEHMH 1o (QopMmynaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIEHTHAs M HOHHAs) B HEOPraHUYECKUX COCTUHEHUSAX;

e packpsiBatk cMbica Ilepuognueckoro 3akona JI. M. MenzaeneeBa: 1€MOHCTPUPOBATH
[IOHMMAaHUE IMEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX DJIEMEHTOB OT MX
nosiokeHuss B llepuopnueckoil cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOTaipo;

e ONUCHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢(opmy Ilepuoandeckoil cuctemsl
XMMHMYECKHX SJIEMEHTOB: pasziMyaTh IMOHATUS «TJIaBHas mHoArpynna (A-rpymma)» u
«mobounass monrpynmna (b-rpynna)», Mamsle W OONbLINE TNEPHOABI, COOTHOCHTH
0003HaYeHUs, KOTOpble UMetoTcsi B Tabiuue «llepuonuueckas cucteMa XMMHUYECKHX



anemenToB J[. M. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XMMHYECKHX DJEMEHTOB (COCTaB W 3apsi sAapa, oOIIee YHCIO BJIEKTPOHOB U
pacrpeielieHue UX 10 SJIEKTPOHHBIM CJI05IM);

KJIaccu(UIMPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMHUYECKHE
peaknuu (IO YHCIy M COCTaBYy YYacCTBYIOIIUX B PEAKUUHU BEIIECTB, MO TEIJIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB Pa3JIMUHBIX
KJIACCOB,  IOATBEPXkJas  ONUCAHHWE TMPHUMEPaMU  MOJICKYJSPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHHUS XUMHUECKIX MPEBPALICHUN B Pa3IIUYHBIX YCIOBHIX;
BBIUMCIIATH OTHOCUTENFHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEUIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (POopMyJie COETMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANTH PACUYETHI MO YPABHEHHIO XUMUYECKOH peaKIlim;

MPUMEHSTh OCHOBHBIE OTIEpAIlH MBICIHTEIBHON NESTENFHOCTH — aHalIW3 M CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMATH3alUI0, KilacCu(UKalHio, BBISIBICHUE NPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JIUIsI M3yYCHHS CBOWCTB BEIIECTB M XUMHYECKUX PEAKIIHIA,
€CTeCTBEHHO-HAyYHbIE =~ METOJBl  TO3HAHWUS  —  HAONIOJCHWE,  HW3MEpeHHe,
MO/IETUPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIIEHHBIN);

ClIeZIOBaTh TMpaBHJaM TIOJB30BAaHUS XHMHUYECKOH TOCYyIOoi H JIabOpaTOPHBIM
00OpyIOBaHUEM, a TaKXKe MpaBWIaM OOpalleHUsl C BEUIECTBAMH B COOTBETCTBHUH C
HWHCTPYKLHSMHU O BBIMOJHEHUIO JTa00PATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO
U cOOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOIOPOAA W KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JI0JIE pacTBOPEHHOIO BEUIECTBA, INIAHUPOBATh
U MPOBOJUTH XUMUYECKUE HKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JIakMyc, eHopTaaIeuH, METUIOPAHXK U IPyTHE).

K konny obyueHus B 9 kjiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb chOPMHUPOBAHHOCTH Y 0OYHAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IIOHATHUH: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJ1a, MOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTB,
IEKTPOOTPHULIATEIILHOCTD, CTENEHb OKUCICHMs, XMMHUYECKas PEaKLMs, XUMHYECKas
CBSI3b, TEIUIOBOH 3((EKT peakuuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJIUTBI, 3JEKTPOJIUTUYECKAs AUCCOLMAIMS, peakU HOHHOro OOMEHa,
KaTaJn3aTop, XMMHUYECKOE paBHOBECHE, OOpaTuMmble U HEOOpaTUMble pPEaKIMH,
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIUTEIb,  BOCCTaHOBUTEIIb,
OKHMCJICHHME M BOCCTaHOBJICHHE, aJJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBaJeHTHAsi, WOHHAs, METAJUIMYECKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XWUMHUYECKOHW peakUuuu, IMpEeNeiabHO JOIyCTUMAas
koHueHntpauus [1JIK BemecTna;

UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX IIOHATHM WU IPUMEHATH OTU
MIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPAIECHUN;

UCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [UIl COCTaBlIeHHs (opMys BelIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEIENATh BAJICHTHOCTb M CTENECHb OKUCICHUSA XHUMHUYECKHX DJIEMEHTOB B
COCIMHEHMAX PA3JIMYHOIO COCTaBa, MPUHAUICKHOCTb BELIECTB K ONPEICIEHHOMY
KJIaccy COEIMHEHHMH Mo (GopMmysaM, BUJ XUMHUYECKOH CBS3U (KOBAJEHTHAs, MOHHAs,



MeTaJ/yIn4yecKasl) B HEOPraHWYECKUX COEAMHEHHUSAX, 3apsii HMOHAa II0 XUMHYECKOU
bopmye, xapakrep cpeasl B BOJHBIX PACTBOpaX HEOPTaHMYECKHX COCIUHEHHMH, THII
KPUCTAJUIMYECKOU pEIETKA KOHKPETHOT'O BEIIIECTBA,

packpsiBaTh cmbica Ilepuoamyeckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHE: ONHCHIBATH U XapaKTepu3oBaTh Tadbmmunyro Gopmy [leproamyeckoit
CUCTEMbl XMUMMUYECKHUX ODJIEMEHTOB: pa3jinyaTh IOHATUS «rjaBHas noiarpynna (A-
rpymma)y u «mnobouyHas mnoxarpynma (b-rpynma)», Manble W OONBIIME TEPHOJBI,
COOTHOCHTH 0003HAU€HHs, KOTOphIE HUMEIOTCA B TEPHOAMYECKON Tabiuie, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizpa, o0IIee YHCI0 MEKTPOHOB M PACHPECTICHHE MX IO YJIEKTPOHHBIM CIIOSIM),
OOBSCHATH O0OIlIME 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB D3JEMEHTOB M HUX
COEMHEHHI B Ipejesax MajibIX NMEPUOJIOB U TJaBHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMHYECKHUE 3JIEMEHTbI, HEOPraHUUYECKHE BEIECTBA, XUMHUECKUE
peakuuu (10 YHMCIy U COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
3¢ deKTy, 10 N3MEHEHHUIO CTENEHEW OKHUCIEHHSI XUMHUUECKHUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOLIME U CHEU(PHUUECKHe XUMHUYECKHE CBOWCTBA
MIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKIasi OMKMCAaHNE MPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHHUS JICKTPOJUTHYECKON TUCCOLUALIMU KUCIIOT, EJI0YEH U COJeH,
MIOJIHbIE U COKPAILEHHBIE YPABHEHUS PeaKIil HOHHOTO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEPXKNAIOIUX  CYIIECTBOBAHME TI'CHETHYECKOM CBA3M MEXKAY BEILIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBATh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOIO OajlaHca ATUX peaKIHii;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKAHNS XMMUYECKUX IPEBPAIICHAN B PA3JINYHBIX YCIOBHSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEILECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOI'0 JIEMEHTa 10 (popMyJie COEIUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACYETHI 110 YPABHEHUIO XMMHUUYECKON peaKLnuu;

coOnmofaTh IpaBMjIa I0JIb30BAaHMSI XUMMYECKOH mocyod U 1abopaTOpHBIM
00OpyZOBaHUEM, a TaKKe IpaBHUia OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSMHU IO BBIITOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJYUYEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (AMMHUaKa M yIIeKHCIIOro rasa);

IIPOBOJUTH PEAKLMH, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BELIECTB!
pacrio3HaBaTh ONBITHBIM IyTEM XJOpUI-, OpoMui-, MOAMI-, KapOoHaT-, ¢ocdar-,
CUJIMKAT-, CyJab(aT-, T'MIPOKCUA-MOHBI, KATHOHbl AMMOHMS M HOHBI M3YUYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATEIbHOCTH — AHAIW3 M CHHTE3,
cpaBHeHHE, O000O0IIeHHe, CHCTEeMAaTU3allUlo, BBISBICHUE IPUYMHHO-CIEICTBEHHBIX
CBA3€M — JUId M3Y4YEHHUsS CBOMCTB BEIIECTB M XMMHMUYECKUX PEAKLIHUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHWE, MW3MEpPEeHHEe, MOJEINPOBaHUE,
9KCIEPUMEHT (PEAJIbHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3aeioB u JuexkTpoHHble (¢ poBbIE)
n/n TeM MPOrpaMmabl Bcero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pazpnen 1. llepBoHayainbHble XUMUYECKHE TIOHATHS
XuMus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJgoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pasznea 2. BaxHeillnne npeacTaBuTe/Id HEOPraHNYeCcKNX BellecTB
21 Bo3znyx. Kucnopon. [Tousitue 6 bubnuorexa [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuognveckasi cucrema xumnueckux 3jeMeHToB /I. U. MengesneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN
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[Tepuonnueckuii 3aK0H U
IIepunonnueckas cucrema

3.1 XuMuueckux anemeHTos Jl. 1. 7 ]f?tptlsgl;l/(r:eeﬁ;c]i()l’llf/? f41837¢
Memnpene-eBa. CTpoeHue
aToMa
XuMHYecKas CBSA3b.
3.2 OxucauTensHO- 8 bubmiorexa LIOK
https://m.edso0.ru/7f41837c
BOCCT@HOBHTEJBHBIC PEAKIIHU
Hroro no pazaeny 15 Bubmiorexa LIOK
https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 Bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME
9 KJIACC
Koan4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (umdpposbIie)
Ne i/mn Konrpoabnusie | IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI pecypes:
Pa3znea 1. BenrecTBO U XUMHUYeCKHE peaKIun
11 [ToBTOpeHue u yrny0iaeHne 3HaHUN 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOIUTHYECKAs AUCCOLUALIMS. 8 1 bubnmoreka [JOK
XUMHUECKUE peaKiMy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Paszgen 2. HeMeraabl 4 UX coeIMHEHUSA

21 OO0mas XxapakTeprucTHKa XUMUYISCKUX 4 bubnuorexa [JOK
' anemenToB VIIA-rpymmsl. ["agoreHs https://m.edsoo.ru/7f41a636
r | e e 6
' Py - -eP https://m.edsoo.ru/7f41a636
COEINHEHNS
25 | onmemonVhamymm, foon foogopum | 7 BuGmorera LIOK
' PYTHIBL. ’ P https://m.edso0.ru/7f41a636
COEINHEHNS
e O6mas xapellf]T:pHCTHKa X;/IIMI/I‘-IeCKI/IX . BuGmorexa LIOK
' aneMeHTUOB TPYHIIBL. STIIEPOILH https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCTMHCHHS
Hroro mo pazneny 25
Pa3pen 3. Merasiibl M1 HX COeTUHEHU ST
bu6moreka [IOK
3.1 00 5 4
HIHE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
buo OK
3.2 Baxxneime MeTaJuIbl 1 UX COEIUHEHUS 16 hgp:f;:;ﬁ;i.ru 17§414636
Hroro no pazueny 20
Pa3zgen 4. Xumus u oKpyskawumas cpeaa
4.1 BemectBa 1 MaTepuaisl B )XKU3HU YEIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
bu6mmoreka [JOK
PeszepBHoe Bpems 3

https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
MOYPOYHOE IIVNIAHUPOBAHHUE
8 KUIIACC
N KosnyecTBOo yacoB Jara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3yUYEeHUsS
padoThI padoTsl pecypchl
[Ipeamer xumuu. Pose xumun B 1 bubnuoreka [IOK
JKA3HHU 4yesoBeka. Tena u Benjecrsa https://m.edsoo.ru/ff0d210c
IlonsTre 0 MeTOMaX MO3HAHUS B 1 bu6moreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuma
paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»
Yuctele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [IOK
. 1
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora No 2
«II’)aSLLeJIeHHe cﬁeceﬁ (Ha mpumepe 1 Bubnuorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYMCTKH TIOBAPCHHOW COJIH)»
ATOMBI U MOJIEKYJIBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
XUMHYECKUE dJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie u ciaoXKHBIC BEIECTBA 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
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bubnuoreka [IOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMU4ecKas (hopmyIa. bubnuorexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OTHOCuTENBHAS aTOMHAsI Macca. bubnuotexa [JOK
OTHOCUTEbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COCTMHEHUHT https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemecrra. MoJib. bu6moreka [IOK
Monsipraas Macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBICHUSL. bu6moreka [IOK
XuMHUYECKast peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycrnoBUs NPOTEKAHUS bubnuorexa [JOK
XMUMHYCCKUX PeaKIuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BbrurcieHus: KOJIMYeCTBa, MacChl
17 BEIlleCTBA 10 ypaBHCHI/I}IM’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHX PEaKIIHH
Knaccudukaiuys XuMHUESCKAX
18 peaKLII/Ig (co:ILI/IHeHI/I;I Pa3IOKCHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 SHITUKJIOTIETUCT. O606ymeHI/Ie u bubmmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HaHUH
20 KonrtpomnbHas padora Nel mo teme bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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«BerecTBa U XUMHUYECKUE PEAKLIUI)

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech razos. Cocras

21 Bo3ayxa. Kuciopoa — sneMeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
du3nvecKrue U XUMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKkIuu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 00 oxcugax
CniocoObI TTOTyYeHHS KHCIopoa B
23 naboparopuun ZI npOMmmnerH(jlcm. bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xummueckoin
24 peaklyu, IOHATHE O bubnuoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIHSIX
TommuBo (HedTh, yroiab U METaH).
25 3arpﬂ3HeIEHe(11;o3’)1yy§(a CIIocoObI c)aro bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEeAOTBpAICHUS
[IpakTuueckas padora Ne 3 mo teme
26 «IE)IonyquI/Ie u I()3061/IpatHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUCHUE €T0 CBOHCTBY»
97 Bonopoa — snemeHT 1 mpoctoe bu6mmoreka [JOK
BeniectBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 du3nyecKrue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KUCIIOTAaX U COJISX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI osTy4eHus BOAOpoa B bubnmoreka [JOK

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuyenue u cobupanue Bogopoa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T'0 CBOHCTBY
39 MossipHbIii 006EM Ta30B. 3aKOH bubnuorexa [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa
33 BEII[ECTBA ra3a 1o ero U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WIH 00BEMY
Brruncnenust 00b€MOB ra3oB 1Mo
34 YPaBHEHHUIO PEAKITUU Ha OCHOBE bubmmorexa LIOK
, . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH ra30B
35 du3nvecKkue U XUMHYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bu6mmoreka [IOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTEb.
37 Hacpnnenusie 1 HeHaChIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTrueckast pabora Ne 5 o Teme
38 «ITpurotoBieHue pacTBOpPOB ¢ bubnuoreka [JOK
OIpeIeIEHHON MaCCOBOM JOJIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas pabota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bomopon. Boma» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [losyyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
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KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e

OcHoBaHMsI: COCTaB, KIaccuUKaIms, bu6mmoreka [{OK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnortsr: cocras, knaccudukanms, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
C :
16| commmt momyeumn st EnGmorera L1OK
N Y ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[Ipaktuueckas padora Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COCITUHEHUI
r
8 | omccam neopramsconn Baimsoreea LIOK
. P https://m.edsoo.ru/00ad9a50
COCAMHEHHM
49 O00011IeHIE U CUCTEMATH3AL[ S bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9cb?2
K 0ota Ne3
50| "Oconmsie Kacem HeopramecK Brmiorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHHI
I1
€pBbI€ MOMBITKU KIACCH(PUKAIIUU BuGmiorexa 1IOK
51 XHUMUYECKHX dJIeMeHTOB. [loHsATHE O

rpynimax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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

[Tepuonnueckuii 3aK0H U
IIepunonnueckas cucrema

bubmuoreka [IOK

52 XHUMHYECKHX 31eMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 [Tepropl, TPy, TOATPYIIITHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
snep. V3otombl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 060J‘IO‘I€Ku Butnorexa [OK
55 aToMOB a5ieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adatbc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €r0 MOJ0KEHUIO B bubnuorexa [JOK
IMepuomuueckoii cucreme 1. W. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproanueckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U MPAKTUKH. [1. bubnuorexa [JOK
. MenpeneeB — yd€HbIii, IIearor u https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DJIEKTPOOTPHULIATEILHOCTh AaTOMOB bubnuoreka [JOK
XMMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xuMudeckas CBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMU4ecKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenonspHas bubnuoreka [IOK
XUMHUYECKast CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bu6mmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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https://m.edso0.ru/00adae28

63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bub6mmoreka [{OK
peaknuu https://m.edsoo.ru/00adb076
bu6mmoreka [{OK

64 OKHCIIUTEIU U BOCCTAHOBUTEIIH 1 https://m.eds0o.ru/00adb076

KonTponbras padora Ne4 1o Teme
65 <<CTpECHI/Ie aT(I))Ma. Xumuaeckas 1 1 Bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHbiit ypok. O6001ieHue u 1 bubnuorexa [JOK
CHCTEMAaTH3AIMs 3HAHHUIMA https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE 1 1 bubnuoreka [JOK
CHCTEMATH3AIMs 3HAHHUIMA https://m.edsoo.ru/00ad9ch2
68 PesepsHblit ypok. O60011eHue u 1 bubnuoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOI'PAMME
9 KJIACC
N Kosan4yecTBo yacos Jlata JJIeKTPOHHBbIE HU(PPOBbIE
, Tema ypoxa Kourposbubie | IpakTuueckue oGpa3soBaTeabHbIe
n/n Bcero U3yUYEeHHUs
padoThI padoThI pecypchl
[Teprnoanueckuii 3aKoH.

1 Ilepuoguueckas cucrema 1 bu6mmoreka [JOK
XUMHYECKHX diiemenToB JI. 1. https://m.edsoo.ru/00adb59e
Meneneena
3aK(3HOMepHOCTI/I B U3MEHEHUU BuGmmorexa OK

2 CBOMCTB XUMHUYECKHUX AJIICMCHTOB 1

MIEPBBIX TPEX MEPUOJIOB

https://m.edsoo.ru/00adb6b6



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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3 Knaccudukaiuys 1 HOMEHKIATypa bubnuorexa [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xumMu4ueckoil CBSI3U U THIIEI bu6mmoreka [{OK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo Teme
5 «IToBTOpEHUE U yTITyONIeHUE
3HAaHHU OCHOBHBIX Pa3eiioB Kypca
8 kmacca»
5 Knaccudukanus xumMuaeckux bubnuotexa [JOK
peaKIuii 1o Pa3IMIHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHUYECKOM
7 peaxIuu. HOHﬂI")me 0 TOMOT'CHHBIX U Bubnuorexa LIOK
https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHIX
[TonsATHE O XUMHYECKOM
aBHOBecHH. DaKTOPBI, BIUSIOIIHNEC
8 Ea CKOPOCTh XI/IMI/I‘I:CKOI‘/'I peaKf:HH bubmmorexa LIOK
https://m.edsoo.ru/00adc28c
Y TIOJIOKEHNE XUMHUYECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bu6mmoreka [JOK
BOCCTaHOBHTEJIbHBIC PEAKIIHU https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 LLI/ICSOL[I/I&I.[I/II/I.pCI/IJIbHBIe U cia0ble bubmorexa HOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnble ypaBHEHUS peaKIHii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XI/IMI/ILIeCIiI/Ie CBOMCTBA KHCIIOT U ) BuGmmorexa OK
12 OCHOBaHUH B CBETE MpEACTABICHUN

00 ANEeKTPOTUTHIECKON

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



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add448
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JUCCoranmn

XUMHYECKUE CBOMCTBA COJIEN B

13 CBETE TpEJCTaBIICHUI 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTHICCKON TUCCOITUAITTU
14 [TonsiTe o0 ruaponuse conen bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o0111eHNe U cucTeMaTHU3aIus bubnuotexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTrnueckas padora Ne 1.
16 <<1£)GIHGHI/IG 3KleepI/IMeHTaJ'II)HI)IX bubmrorexa LIOK
https://m.edsoo.ru/00addbfa
31349
KonTponbhas paborta Ne2 no teme
17 «DNMEKTPOTUTHYECKAS bubnuorexa [JOK
MUcconranysl. XUMUUYECKHAE https://m.edsoo.ru/00addec0O
peaKIu B paCTBOPAX»
OO0mas xapaKTepHUCTHKA TaIOTSHOB.
18 an::nqeclee CBI())ﬁCTBa Ha rpuMepe Bubnuorexa LIOK
https://m.edsoo.ru/00addfe2
xJjopa
Xnopopogopoj. ConsiHast KHCIIOTa
19 XI/IME‘IGCITI/I: CiOﬁCTBa nonyquI/Ie’ bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTuueckas padora Ne 2 1o Teme
20 <<1§onyquI/Ie C(EI;IHOFI KHUCTIOTHI bubmorexa LIOK
. ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTBY
Brruncienus mo ypaBHEHHSAM
21 XUMHUYECKHUX peazzﬂﬁ €CJIH OQUH bubmorexa HOK
’ https://m.edsoo.ru/00ade488
W3 pEareHToB JIaH B U30BITKE
22 OOm1ast XxapakTepUCTHKA SJIEMEHTOB bubnuoreka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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VIA-rpynmnst

https://m.edsoo.ru/00ade64a

AnnorponHsle MOAU(UKALIUU CEPHI.

Haxoxnenue cepol u €€

bu6mmoreka [{OK

23 COCIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBoiopo, CTpOCHHE,
24 qmznqefkﬁei XI/II;/II/I‘ICCKI/IC bubmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepsl. CepHast KHUCIIOTA,
25 (bmnjecm/lre) u menqecxne bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIINIEHHOTO CIToco0a
26 MOJYYEHUSI CEPHOM KUCIIOTBHI. bubnuorexa [JOK
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpeabl
COCTMHECHUSIMU CEPBI
97 Brruncnenune maccoBoi 1o bu6mmoreka [JOK
BBIX0J1a MPOIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6mrast XapaKTepruCTHKA 3JIEMEHTOB
VA-rpynmsl. A3orT,
28 pacanZ)}::TpaHeHHe B IIPUPOJIE bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(hbU3UYECKUEe U XMMHUYECKUE
CBOICTBA
AMMUaK, ero Gu3HIecKue u
29 XUMHUYECKHE C(b];OI\/'ICTBa MIOJTy4YEHHUE bubnnorexa HOK
’ https://m.edso0.ru/00adf004
Y IpUMEHEHHE
30 [IpakTuueckas pabota Ne 3 mo Teme bu6mmoreka [JOK



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
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

<<HOJIy‘-I€HI/IC aMMUakKa, H3yquHe
€r0 CBOMCTB»

https://m.edso0.ru/00adf180

A3oTHas KHCOTa, € Pu3nuecKue u

bu6mmoreka [{OK

31 XMUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX
32 ynoOpeHnii. XuMudeckoe ’ bubmiorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COCTMHEHUSMU a30Ta
®ochop. Okcup dhochopa (V) u
33 (bocgoé)Haﬂ KI/I(JJIJ'I((i))Ta (b(bpll)gn(qeime u Bubnuorexa LIOK
o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MTOYICHHE
Ucnonb3oBanue pocdaTtos B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuorexa [JOK
y1o0peHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYrnepoa, pacnpocTpaHEHHE B
35 npnpzﬂ:, g)mnrt)lecxrl)/le u bubmmorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
1 XMMHUYECKUE CBOMCTBA.
36 DKOJIOTrH4eCKHe MPOOIeMbI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTiepoa
(1v)
37 VYronpHasg KUCI0Ta U €€ COu Bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
38 [Ipaktuyeckas padora Ne 4 o reme bubnuorexa [IOK

"[losry4yeHne yriaekucioro rasa.

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf180
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KauectBenHnas peakuus Ha
KapOoHaAT-UOH"

[lepBoHavanbHbIEC TOHATHS 00

39 OpPTaHMYECKUX BEIIECTBAX KaK O Bubmuorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoa
40 Kpemuwuii u ero coenuueHust Bubmuotexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas padota Ne 5.

41 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3aa4 1o Teme «BakHeiine https://m.edsoo.ru/00ae0bf2
HEMETAJLIbl U UX COCTUHEHHUS
Kontponbnas padota Ne3 o teme

42 «Ba)KII){eI?mme ieMeTa.]mm U UX bubmmorexa LOK

https://m.edsoo.ru/00ae0el8
COCTMHCHHUSI
OO6mrast XxapakTepucTUKa
XUMUYECKHUX AIEMEHTOB —

43 METaJIJI0B. MeTajndeckas CBsI3b U bu6mmoreka [IOK
MeTaUTHYeCcKass KpUCTATnIeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLJIOB.

44 DNEeKTPOXUMHUYECKUN P bubmmorexa LIOK

. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJlIOB
OO61ue criocoOb! oTyYeHuUst
MeTtauioB. CrutaBel. Berauciaenus BuGmorexa LIOK
45 10 YPaBHEHUSIM XUMUYECKUX

peakuui, eCiii OJJUH U3 PEarcHTOB
COJIEPKUT IIPUMECH

https://m.edso0.ru/00ae1156
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bubnuoreka [IOK

46 Homsrie o Koppo3Hi MeTaIIOB https://m.edsoo.ru/00ael1278
bu6mmoreka [{OK
41 [enowrie MeTaitbt https://m.edscl)lo.ru/Oan14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuotexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[ler0uHO3EMENBHBIE METAILTBI — bubnuotexa [JOK
KaJbILUil 1 MarHui https://m.edsoo.ru/00ae15e8
50 Bakueiiimue coemuHeHNs KLU bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O606LEIGHI/I€ 1 CHCTEMaTH3aITHs
3HaHUH
59 JKEcTkoCTh BOABI M CIIOCOOBI &€ bu6moreka [IOK
yCTpaHEHHs https://m.edsoo.ru/00ae1886
o | e
| https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
54 J— bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
% Keneso https://m.edsc])lo.rUIOanldSG
57 OKcupl, THAPOKCUIBI U COTIU bu6mmoreka [JOK
xenesa (I1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O6o6nvleHI/Ie Y CHCTEeMaTH3aIus
3HaHUH
59 [IpakTuyeckas padora Ne 7. bubnuorexa [IOK
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Pemrenne skcniepuMeHTAIBHBIX
3aj1a4 1Mo TeMe «Baxkneimiie
METaJIJIBl K KX COCIUHCHUS

https://m.edso0.ru/00ae3de8

Beruncienus 1o ypaBHeHUAM
XUMUYECKHUX PEAKLUN, €CIIU OJIUH

60 U3 pEareHToB J1aH B U30bITKE WU 1 bubnuorexa [JOK
COJICPIKHUT TIPUMECH. Bbraucienus https://m.edso0.ru/00ae1750
MAacCOBOM JIOJIM BbIXOJIa MPOAYKTa
peaxiuu
61 O06o011IeHNe U cucTeMaTHU3aIus 1
3HaHUI
KonTponbhas pabota Ne4 no teme
62 «BakHeWIe METaUTBI ¥ KX 1
COCIMHEHUS
63 BeniecTBa u marepuasl B 1 bu6mmoreka [IOK
IOBCEIHEBHOM KHU3HUA YEIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
64 . 1
OKPY’KaOIIeH CpeIbl https://m.edso0.ru/00ae4270
65 Posb xumuu B perieHun 1 bubnuoreka [JOK
HKOJIOTHYECKUX MTPOOIIEM https://m.edso0.ru/00ae4270
66 PeszepBubIit ypok. O6001meHHE U 1 bubnuoreka [JOK
CHCTEMATU3ALMS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBurlit ypok. O6o01ieHue u 1 bubnuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001mIeHue 1 1 bubnuoreka [IOK
CHCTEMATU3aLMs 3HAHUI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSA3ATEJBHBIE VUEBHBIE MATEPUAJIBI V151 VAEHUKA

Xumus, 8 knacc/Pymutuc I'.E, ®enpaman @.I°. AkimonepHoe o6miecTBo "M31aTenbcTBO
"[Ipocsenienue"
Xumus, 9 knace/Pymsuruc I.E., @enpaman @.I'. Aknroneproe obmiectBo "M31aTenscTBO

"[Ipocsernienue"

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

H.H. I'apa Xumus 8 ypoku. M3garensctBo Mocksa: "[Ipocsenienue"

AM. Panenxuit Xumus . Jugaxtudeckuii Matepuan 8-9 xmaccel. [locoOue nnst yuurenei
o0mreobpazoBaTenbHbIX yupexaenuit. Mocksa: "[Ipocsemnienue"
https://iro-49.ru/wp-content/uploads/2023/04/Xumus .ba3oBblii ypoBeHb. Peamuzarst

tpedoBanuit ®I'OC O0O0. Meroauueckoe mocodue st yuurens pdf

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET
bubnuorexa [IOK. POII. MOIII

https://educont.ru/utm_sourse=eljun

https”//edy.skysmart.ru/

https”//uchi.ru

https//www.yaklass.ru/
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