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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON padoueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOTro mnpeameTa «XuMHUA» B
oOpasoBaTeabHbIX opraHusamnusax Poccutickoit deaeparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE CoJiepKaHue,
MpEeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHHU, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOro mpolecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIeH U3y4YeHUs TpeaAMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroiierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEIBHOM  y4eOHOW  JesATEeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHE 00YJaIONITUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja kK e€ mzydeHuto. ColiepaHU€ CKIIAbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TMpeacTaBleHUd 00 JIEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJYyUYCHUS N3ydaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XMMUUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPHUBJICUCHHEM 3HAHUU W3
paHee M3yYEHHbIX Y4eOHbIX npeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIACCh» U «Du3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHHN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4e0HOTO TpeMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHSITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJI0KEHUM, JOCTYITHBIX
00001IIeHNIT MUPOBO33PEHUECKOTO XapakTepa, S3bIKa HAyKH, B MPUOOIIEHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU M3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHUY U Pa3BUTUU MTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHUs C BEIIECTBAMH B IIOBCEIHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE LIETH, KaK:

— (dopmMupoBaHHE MHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
o0y4arommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOoJlaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIU), UMEIOIIUX YHHBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (¢opmupoBaHue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYOBOM
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHHH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATENbHOCTH B LEJAX
COXPaHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOyJeHus.

Oo111ee 9rciio 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXKXAHME OBYUEHUA

8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEJTOBEKA. XMMUS B CUCTEME HAYK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeTogax MO3HaHHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUUYECKUX
anemMeHTOB. [IpocThie U CloKHbBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XUMUYECKOTO JIEMEHTa B COCIUHEHHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas pPEeakius U €€ MpU3HaAKH.
3aKOH COXpAaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEeaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIAOOpAaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYJAOBaHUEM, W3YUYEHUE U OINMCAHUE
¢bu3nYecKkux CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
¢busnueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMHUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasimokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioxKEHUE TUIPOKCHIA
menu (I1) npu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHHUE CIOCOOOB Pa3JCICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaAOJIOJIEHHWE W  ONHWCaHuEe  pe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEJel MOJIeKYI
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3neMeHT U mpocToe
BemecTBO. Haxoxjenue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoma. CrnocoObl



MOJIYYCHHUST KUCIOpoja B JabopaTopud W TPOMBINUIEHHOCTH. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucimotsr
Y COJIH.

Monsipabiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PacTBOPBI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJie U B KU3HU 4elioBeka. KpyroBopor Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (moxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUJIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucciemoBaHHE OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM a0Jen
PacTBOPEHHOIO BEIIECTBA, B3aUMOJAEHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueM u
KaJIbllueM) (BO3MOXXHO HCIIOJIb30BAaHUE BHUJEOMATEpPUANIOB), HCCIEIOBAHUE



00pa3I0B HEOPTraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHNE U3MEHEHHUSI
OKpAaCKHU MHIMKATOPOB B PACTBOPAX KUCIIOT U LIEI0YEH, U3YYEHNE B3aUMOAEHCTBUSA
okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMH, peakui
HEUTpaJIN3aluy, IOJYyYEHUE HEPaCTBOPHUMBIX OCHOBAaHWM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[TepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIAaX CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
raJIOTeHbl, THEPTHBIE Ta3bl). JIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCHUIBI
Y TUJIPOKCHUIBI.

Ilepnognyeckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB [l M. MengeneeBa. llepuonsl u rpymisl.
PU3NYECKUN CMBICII ITOPSAKOBOTO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremnl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . Y. MenneneeB — yd€Hbld U
IPpaKIAHUH.

Xnmuueckass cBsA3b. KoBalleHTHas (moJisipHass MW HENOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNSI. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAECHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakly pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX €eCTECTBEHHO-HAYYHBIX



MOHSTHM, TaK ¥ MOHATUHN, SIBISIIOIIUXCS CUCTEMHBIMU JJISl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIIOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(uKaus, TMepUOJUIHOCTh, HAOIIOICHNUE,
OKCIIEPUMEHT, MOJISITUPOBAHKE, U3MEPECHHE, MOJICTh, SIBIICHUE.

dusuka: maTepusi, aToM, HNEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
pPalOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHHE BEIECTBA, Ta3, (HU3MYECKHE BEIWYMHBI, €IMHUIIBI
U3MEpEHMS, KOCMOC, TIJIaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHUYECKasl peaKUMs

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJIUS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepmomuueckor cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanysa XuMU4ecKux peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomy 3ddexrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH XumMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTe 0 XuMHUYEeCKOM paBHOBecUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBnenue YpaBHEHU



OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMd C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHUYecKol cBs3u. CteneHs nuccounanuu. CUibHbIE U Ca0bIe 3JIEKTPOIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIM MOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHSATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB U HEMETauioB (TpaduTa U anmasa), CIOKHBIX BEIECTB
(xJ710pHuaa HATpUS ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOHN peakiuy OT
BO3JCICTBUS  pa3iMuYHBIX  (PAKTOPOB, MCCIEJOBAHUE  AIIEKTPONPOBOJIHOCTU
pPacTBOPOB BEUIECTB, MpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UeH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOMIHUX
NPU3HAKM TNPOTEKAHMsS peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUMid (TOpeHue, peakluu pasoKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4YECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHue CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJopa (B3auMOECHCTBIE
C MeTajulaMH, HeMeTallylaMu, uienodamu). XuopoBojopoAd. CossHas KHUCIOTa,
XAMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M 4elloBeKa. BaxkHenme XJI0puabl U UX HAXO0XKICHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pu3amyeckue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOia
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYECKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYECKUE CBOMCTRA (00IIHe KaK MpeICTaBuTes
KJlacca KHUCIOT M crneruduueckue). XUMUUECKUE pPEaklru, JEKAIUe B OCHOBE
MPOMBITIIUICHHOTO CIHOc0o0a TMOMy4YeHUs: CEpHOM KUCIOoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(aT-HuoH.
Haxoxnenue cepsl U €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE



OKPYXAaIoIed Cpelbl COECOUHEHUAMH Cepbl (KHUCIOTHBIE AOXKIW, 3arps3HEHHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnueckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMUaK, ero
duznyecKkue u XMMHUUECKHUE CBOMCTBA, MoyyeHne U mpuMenenue. Cou aMMOHMUS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenudpuyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpesibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBBl M BoAoEMOB). docdop, amioTpomHbie
moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u docdopHas kucioTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA, IMOJIyUYCHHUE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATIBHBIX YI0OPEHHIA.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHBIE MOIU(DUKALUH,
pacnpocTpaHeHue B MpUpPOJE, (PU3NUECKHE U XUMHUECKHUE CBOICTBA. AncopOuusi.
Kpyrosopor yraepoma B mnpupoge. Okcuuabl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
IpUMEHEHUE. DKOJIOrMYEeCKUEe MpoOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yraepona (IV),
TUIOTEe3a TJI00AJBHOTO TMOTEIUIEHUsI KJIMMaTa, MapHUKOBBIN 3(QekT. YroybHas
KUCIOTa U €€ coyd, WX (PU3MUecKHe U XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npuMmeHenue. KauecTBeHHas peakuuss Ha kapOoHaT-voOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuposHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTb),
NPOAYKThl UX mepepadoTku (OEH3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yriieBoJgax — U X
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHeHue. CoeMHEeHUs] KpeMHHUs B pupojie. O01ue npeAcTaBieHus 00 OKCHIEe
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHelie CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobOiiembr 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:



H3y4YeHUE 00pa3I0B HEOPTAHMUECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3liaMu
ceppl U €€ COCIUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
HaOII0/IeHNE TIpoliecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHUCIIOTHI, U3YYEHUE XUMUUECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaUYEeCTBEHHON peaKIMu Ha CyJIb(}aT-uoH U HAOIOICHUE MTPU3HaKa e
NpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEMHEHHI (BO3MOKHO HCIOJIb30BAHHUE BHACOMATEPHUATIOB), 00Opa3aMH a30THBIX
u GochopHBIX yaoOpeHui, moydeHne, coOnpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHaKa, NPOBEACHUE KAYECTBEHHBIX PEAKIHWA HA HOH aMMOHHUS U
dbochar-uoH U U3yueHUE TPU3HAKOB HX TMPOTEKAHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMATEPHUAIIOB), HM3YYEHHE MOJENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHUE CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJACHHE
Ka4eCTBEHHBIX PEaKIMi HA KapOOHAT M CUJIMKAT-UOHBI U M3yUYEHHE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJICHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pELIEHUE SKCIEPUMEHTANBHBIX 3a7ady Mo Teme «BakHeHlne HeMeTalulbl U UX
COETMHEHUSD.

MeTaJibl 1 MIX COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nonoxeHus B llepmogmyeckor cucrtemMe xumuueckux daemeHTtoB J[. N.
MeHnneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTtajundeckasi CBsi3b U
METAJJIMYECKasl ~ KpPUCTAJUIMYECKass  pPelIETKa.  DJIEKTPOXUMUYECKUH Pl
HaMnpspKeHU MetaiioB. u3nueckue U XMMUUYECKUE CBOMCTBA MeTailioB. O0uue
CcrocoObl ToNy4eHus: MeTayioB. IloHATHE O KOpPpPO3UH METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX PUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUABl HaTpusi M Kanus. I[IprMeHeHHe MIeIOYHBIX METANIOB U HUX
COCIMHEHUM.

[Ilenouno3emenpHblE META/UIBl MAarHMM W KaJbLUWM: TIOJOXKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yemeHToB 1. 1. Menaeneesa, cTpoeHue ux



aTOMOB, HaxOxJieHue B npupoae. Ouszndeckue 1 XUMUIECKUE CBOMCTBA MAarHus U
KaJiblusl. BaxkHeiiire coeiuHeHus! KanbIus (OKCUI, TUAPOKCU, coln). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AJFOMUHHIA: TI0JI0kEHUE B [lepnoandeckoi cucteMe XMMUYECKHX dJIEMEHTOB
. . MenpneneeBa, CTpoEHHE aTtoma, HaxXOXAcHWE B mpupoae. dPusnmueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB [1.
N. MeHneneeBa, CTpOEGHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKkcu bl U conu xenesa (11) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, M3yUYCHHE PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJNB30BAHUE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIIUii HA UOHBI: MATHUS, KaJIbIUs, aTFOMUHUS, ITMHKa, kene3a (II)
n xenesa (II), menu (II), HaOmiomeHUe M omMcaHUE MPOIECCOB OKpaIlMBaHUs
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCUIA ATFOMUHHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbl K KX COECIUHEHHUS.

XUMHUS M OKpPY:KaOUIas cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX PEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAIMs, TMEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MTPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCHUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, rugapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MTOJIE3HBIE
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JIn4HOCTHBIE = pe3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIIMpPEHUE OIBITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAyYHOMY HACJEIUI0, TTOHUMAHUS 3HAYEHUS] XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOUM MH(pOpMaIMeil o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax H MPaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIEA0BATENIbCKOM, TBOPYECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBITOJIHEHUU
y4eOHBIX, IMO3HABATEIBHBIX 3a7]a4, BBIMOJIHEHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO37aH1H YU4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOILIeCCE ATON y4eOHOM JesATebHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJCHUE
U TMOCTYIKU CBOMX TOBApUINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKU W COCTABJISIONINE
OCHOBY JIJI1 TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUI,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOM po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€TIECO00pa3HOe OTHOLICHUE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
O0e3omacHOro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3MYEeCKOMY M TICUXHMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBECHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOLIMX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, NI
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, ISl TOBBIIICHUS
YPOBHSI  AKOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDI

B cocraBe wmeranpenMEeTHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, Qakr, CHUCTEMa, MPOLECC, DSKCIEPUMEHT U JIPYroe.), KOTOpbIe



UCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEAMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICJIOCTHOM
HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHBIC yIeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILIECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBINUICHUSI MPU OCBOCHUU
3HAHWI: PACKphIBaTh CMBICI XMMHUUYECKHX TMOHATUN (BBIAEIATH UX XapaKTepHbIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMHU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJIECIBHBIX ()aKTOB M SBJICHU, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3Yy4CHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUA TOHATHS (MPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUUYECKUN 3HAK (CHUMBOJ DJIEMEHTAa), XuMHudeckas Gopmysia W YypaBHEHHUE
XUMHUUYECKON peakiny — MpU PEIICHUH Y4eOHO-ITO3HABATENbHbBIX 3aj/1adu, ¢ Y4ETOM
ATUX MOJIENBHBIX MPEJICTABIICHUN BBISIBISATH U XapaKTEPU30BaTh CYIIECTBECHHBIC
MPU3HAKH W3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUX.

ba3oBble uccienoBaTeabcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKIICHHUIA;

NpUOOPETEHUE OMNbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMU W MPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOoJaTh 3a XOJOM Ipollecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, UCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU HWHTEPHPETUPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATH MPOTHBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;

YMEHHE MPUMEHSITh Pa3lInYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3NIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMy TIpeacTaBieHus] HHPOpMaAUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
IpyruMu opmamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHHE HCIIONIb30BaTh MW AaHAIW3UpPOBaTh B IIpoliecce Y4YeOHOH H
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ Iuaiora u (Mju) JUCKYyCCUM) MO CYIIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHUSI  TPENCTaBIsATh  MOJYyYECHHbIE  pe3yjbTaThl  IO3HABATEILHOMN
NESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTAIHIO
pe3yabTaTOB BBIMOTHEHUS XUMUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOIl pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HMCCIIEOBATEIbCKOM  JEATENBHOCTH  TNPU  pELICHUU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3unuii (00CcyXaeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUH, OIpelIeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITNIOJIHEHHOM pa0oThl U JpyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH ESTEIbHOCTH, IJIaHHUPOBATh,
OCYIIIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBINIOJHEHUM 3aJaHUM C y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSIX,
OLICHWBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCIIOBUH 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATHI



B cocraBe mnpeaMeTHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHHOTO
COJepKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIICIISIIOT: OCBOCHHBIC OOYYAIOIUMHKCS HAy4YHBIC 3HAHUS, YMEHHUS M CIOCOOBI
JnercTBul, crnenuduyueckue A IpeAMETHONM o0nacTu  «XHUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoHiy 00yuenus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpOIHAsT M HEOJHOPOHAs), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCupUKaIus peakiuid: peakiuu
COCMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUU
0OMEHa, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOU 3P (EKT peakium,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHast OpOUTalIb, paauyc aToma,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJISPHAs] KOBAJICHTHAs! CBSI3b, HOHHAs
CBA3b, WOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBass JOJsA BEIIECTBA
(IpolieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IIPUHAJIEKHOCTh BEILIECTB K ONPEAECIEHHOMY KJIACCy COECAUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTraJpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iaudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJIbIlIME TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B



tabmune «llepuogmueckas cucrema xummuueckux osiaemeHtoB . .
MenaeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS ATOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsi A7pa, O0IIee YUCIIO JIEKTPOHOB U
pacrpejiesieHue UX MO JIEKTPOHHBIM CIOSM);

KJ1acCU(PUIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peaknuu (M0 YHUCIy U COCTaBy YYacCTBYIOIIUX B PEAKITUU
BEIIECTB, [0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTCKAHUS XUMHUYCCKUX TPEBPAIICHUA B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJII0 XHMHYECKOro 3jieMeHTa 1o ¢Gopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEeaKIy;

MPUMEHSTH OCHOBHBIE OTIEPAIUU MBICIIUTENILHOMN IEITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHCHHE, OOO0OIICHHEe, CHCTeMaTH3aIluio, KiIaccu(uKaImio,
BBISIBJICHUE TPUYHMHHO-CICACTBEHHBIX CBSI3e — JUISI M3YyYCHHS CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHUE, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U 1 JIa0OpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe IMpaBwiaM oOOpallleHUs C BEIIECTBAMHU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB IO TOJIYYSHHUIO M COOUPaHUTI0 Ta3000pa3HbIX BEIIECTB
(BoopoJia ¥ KHCIIOPOJa), TPUTOTOBJICHUIO PACTBOPOB C OMpeeIEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOJIUTH
XUMHUYECKUE DKCIIEPUMEHTHI MO PaClO3HaBAaHHUIO PACTBOPOB IIEIOUEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JJAKMYC, (PeHON(PTAICHH, METUIOPAHK
U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHHUOH, IIPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,



HE3JIEKTPOJUTHI, AIEKTPOIUTHUYECKAsT JUCCOLMAIUS, PEAKIHU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTauInYecKasi ), KpUCTAIINYECKask pelETKa, KOPPO3HUsl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPAIICHUN;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIECNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEIUWHEHH 1o (opmyiaM, BUA XHUMHUYECKOU
CBsi3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noxarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», manbie u OOJbIIME MEPUOAbl, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sjApa, oO0IIee YHUCIO DJJIEKTPOHOB M paclpelesieHHe HX TI0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUHN B Tpejenax MajblX MEPUOJIOB U
TJIABHBIX TMOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(ULIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOLIMX B PEaKLIHUH
BEIIECTB, MO TEMIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;



COCTaBJISITh YPAaBHEHMSI AJEKTPOJUTUYECKOM JUCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUY HOHHOTO
oOMeHa, YypaBHEHHS pEakiui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3IMUHBIX KJIaCCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEaKIUn
MIOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OajaHca STUX PEeaKIIHii;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JeMeHTa Mo (opMyse COeAUMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOHN peaKlnu;

cO0JII0/1aTh IPaBUJIA MOJIb30BAHUS XUMUYECKOU MOCYA0N U JIaOOpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIECTBAMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

IPOBONUTD PEAKIIMH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB pPa3InYHbIX
BEIIECTB: PACMO3HAaBaTh OMBITHBIM MYyTEM XJIOPHA-, OpOMHI-, HOAMI-,
KapOonart-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
AMMOHHS U HMOHBl HU3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSATHh OCHOBHBIE OTIEpallii MBICIUTEIbHON AESITEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CIIEJICTBEHHBIX CBSA3CH — I M3y4YEHUS] CBOMCTB BEIIECTB U XUMHUYECKUX
peakiuuii, eCTeCTBEHHO-HAy4YHbIE METO/bl IO3HaHUS — HaOJIOJEHUE,
U3MEepeHHe, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KouuyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM (POBbLIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHasi 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubnnoreka IIOK

' MPAKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJioBeKa

12 BemecTBa 1 xuMuueckue 15 | bubnnoreka IIOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pasnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopog. [lonstue 6 bubnuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsatue o kucinorax 2 | bubnmnorexka [HOK

' U COMAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 | | bu6nuoreka [IOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | 1 bubmmorexa [JOK

' HEOPraHMYECKUX COEAUHEHHM https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30




Pasznen 3. [lepuoguueckuii 3axon u [lepuoguyeckasi cucrema xummueckux 3jaemMenToB /. M. MenaeneeBa. CtpoeHune aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peaknuun

[Tepuonuueckuii 3aKOH U
31 [Tepuoanueckas cucrema - bu6nuoreka [JOK
' XAMHYECKHX djeMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XHUMHYECKas CBI3b.
3.2 OKUCIUTEIBHO- 8 bubmmorexa LOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubnnoreka IIOK
n 15
TOTO O pasiey https://m.edsoo.ru/7f41837¢
bubnnoreka IIOK
PezepBHOE Bpemst 3
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[TPOI'PAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aeioB U TeM nudpoBbie
Ne i/m P Konrtpoabnbsie IIpakTnuyeckme (upp )
NMPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pasjen 1. BemecTBo U XuMHu4ecKHe peakiun
11 [ToBTOpEeHue U yriydieHrne 3HaHui 5 1 bubmuoreka [IOK
' OCHOBHBIX pa3JelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnorexa [JOK

peakuuin

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




13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. g bubnmnoreka HOK
' XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HeMeTaJJIBI M X COeAUHEHHUS
)1 OO61mas xapakTepUCTHKA XUMUYECKUX 4 bubmmoreka [JOK
' sneMeHTOB VIIA-rpynmsl. ['agorensl https://m.edsoo.ru/7t41a636
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa [IOK
' PyTHIEL. L-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 bubmmorexa LIOK
' 4 ' ’ p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 bubmmorexa [IOK
' . PYIHIBL. poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Uroro no pazaeny 25
Paspnen 3. MeTaibl U MX COeIMHEHHUS
bu6mmoteka IIOK
1 I 4
3 Obmwe cpojicTsa MeTaIoB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
3.2 B i 16
QXKHEHIINE METAJUTbI U UX COSANHEHUS hitps:/m.cdsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus 4 oKpy:Kamomas cpeaa
b K
4.1 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA 3 nomorexa LO

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




Hroro no pazneny 3

Pese e Bne 3 bubnunorexa LIOK
3CPBHOC BPEMA https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Kontpoabusbie IIpakTunueckue
n/n Bcero H3yUYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

| [Ipenmet xumuu. Poias xumuu B | bubnunoreka LIOK
’KW3HU 4ejloBeKka. Tesa U BelecTBa 06.09.2023  https://m.edsoo.ru/ff0d210c

’ Ilonsatue o MeTo1aX NO3HAHHUS B | bubnuoreka [IOK
XHMUH 08.09.2023 |  https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1

3 «[IpaBuma paboTsI B 1ab0paTopuu 1 | bubnnoreka [JOK
npuémMbl 00paIIeHNs C 13.09.2023  https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYTOBAHUEM)

4 YucTeie BelecTBa U CMECH. | bubnmorexa LIOK
CniocoOsI pa3aenenus cMmecei 15.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pa6ora Ne 2

5 «Paznenenue cmeceii (Ha mpumepe 1 bubmorexa HHOK

! . PHMEP 20.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa [OK
Y 22.09.2023 |  https://m.edsoo.ru/ff0d2a6¢

7 XuMHUYECKue FJIEMEHThI. 3HAKU | bubmuoreka [IOK
(CHMBOJIBI) XUMHYECKHX JICMEHTOB 27.09.2023  https://m.edsoo.ru/ff0d2be8

8 IIpocThie U clIOKHBIE BEIIECTBA 1 bubmorexa [IOK

P B 29.09.2023 = https://m.edsoo.ru/ff0d2a6¢




bu6nmoreka [IOK

cUcTeMaTHu3anus 3HaHUHU

9 A - e e
TOMHO-MOTICKYJIAPHO® yietue 04.10.2023 https://m.edsoo.ru/ff0d2d50
3aK0H MTOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyiia. bubmmoreka [JOK
BaneHTHOCTE aTOMOB XUMHYECKUX 06.10.2023 = https://m.edsoo.ru/ff0d2eae
SJIEMEHTOB
OTHOCHUTENBbHAsA aTOMHAas Macca.
11 OTHOCHUTENbHAS MOJEKYIIIpHas bubmorexa LOK
YIp 11.10.2023 = https://m.edsoo.ru/ff0d323¢c
macca
2 MaccoBas 10511 XMMUYECKOTO bubnuoreka [IOK
DJIEMEHTA B COCTMHECHUH 13.10.2023 | https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemecTBa. Moib. bubnuoreka [{OK
MognspHas macca 18.10.2023  https://m.edsoo.ru/ff0d5230
14 dusznueckre U XUMHUUECKUE SIBIICHUS. bubnunoreka LIOK
XuMuueckas peakius 20.10.2023  https://m.edsoo.ru/ff0d37fa
s [Ipu3Haku u yciaoBHs IPOTEKaHUS bubmuoreka [IOK
XUMHYECKHUX PEaKIui 25.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnnorexa [JOK
XHUMHUUYECKUE YPAaBHEHUS 27.10.2023  https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJanuecTBa, MacChl
17 BEIIECTBA 10 YPAaBHEHUAM bubmmorexa OK
n P o 08.11.2023 = https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccudukamnms xumuaeckux
18 €aKIil (COeTMHEHNS, Pa3I0KECHUS bubnmorexa LOK
P P : 10.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuMKIoneauct. O0o0enne u bubmorexa LOK
1 S 15.11.2023  https://m.edsoo.ru/ff0d40c4




Kontposbnas padora Nel o teme

bu6nmoreka [IOK

20
«BelecTBa 1 XUMHYECKHUE PEAKLIAN 17.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3s — cMech razoB. CocTaB
21 BO3 nya Kucnopon — snemenT u bubmorexa LIOK
Y% oA 22.11.2023  https://m.edsoo.ru/ff0d448¢e
npoctoe BeniecTBo. O30H
dusuyeckue U XUMUYECKUC
” CBOMCTBA KHCJIOpOJia (peakuu bubmmoreka [JOK
okucneHus, ropenue). [lonsarue 06 24.11.2023 = https://m.edsoo.ru/ff0d4614
OKCHAX
Cr1o0co0BI OMYYEHHS KUCIOPOaa B
23 J1adopaTopuu iqn OMI)IIHJICHpHOCTI/I buGnuorexa [IOK
patop P ' 29.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢ ekt XuMUIecKoi
4 peaKIuy, MOHATHE O bubnuoreka [IOK
TEPMOXHMMHUYECKOM YPAaBHEHUU, IK30- 01.12.2023 = https://m.edsoo.ru/ff0d4790
U SHAOTEPMUYECKHUX PEaKIIHUIX
TonnmuBo (HedTh, Yroab U METaH).
25 3ar 5[3H€I§I/I€(II;O3 a a, CIT0COOBI iro bubmmorexa LHOK
P AR, 06.12.2023 = https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPAIEHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tonyuenne u cobupanue bubmorexa LHOK
i P " 08.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYE€HHE €r0 CBOMCTBY
7 Bonoponx — snemeHT u mpocroe bubnnoreka [JOK
BelecTBo. HaxoxaeHnue B npupojae 13.12.2023 @ https://m.edsoo.ru/ff0d4dd0
dusznueckre 1 XUMHUUECKHE
28 cBoictBa Bogoponaa. [lppMmenenne bubmorexa LHOK
Aopona. 1'p 15.12.2023  https:/m.cdsoo.ru/ff0d4ddo

BOJIOpOJA




bu6nmoreka [IOK

2 IT
? OHFTHE O KHEIOTax 1 cobix 20.12.2023  https://m.edsoo.ru/ff0d50d2

30 CrniocoObI noy4eHus BOA0poia B bubmmoreka [JOK
nabopaTopuu 22.12.2023 = https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

31 «Ilonmydenue u coOMpaHue BOIOPOIA bubmorexa HOK

e . P posa, 27.12.2023  https://m.edsoo.ru/ff0d4f42
U3Yy4YEHUE €TI0 CBOUCTBY»

1 MonsipHslii 00bEM Ta30B. 3aKOH bubnuoreka [JOK
ABoraapo 29.12.2023 |  https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA

33 BEIISCTBA I'a3a I10 €ro U3BECTHOM bubmorexa OK

B .. Y 10.01.2024 = https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WK 00BEMY
Berancnenus 00EMOB ra3oB 1Mo

34 aBHCHMIO PEaKIUX HAa OCHOBE bubmorexa HOK
P “p B Ny 12.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHAa O0OBEMHBIX OTHOIICHUN ra30B

35 du3nyeckrue U XUMUYECKHE bubnmorexa LIOK
CBOMCTBA BOJILI 17.01.2024 = https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonsitue 00 bubnuoreka [{OK
WHJIUKaTOpax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
Boga kxak pactBopuTens.

37 Hacreiiennrsie 1 HeHACHIIIICHHBIE bu6mmoteka IIOK
pacTBOpbl. MaccoBas J0JIs1 BelecTBa 24.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckast pabota Ne 5 o teme

o «IpurorosiieHrE PaCTBOPOB C bu6muoreka [JOK
OnpeAcNEHHON MacCOBOM 10JIEN 26.01.2024 | https://m.edsoo.ru/ff0dSeba

paCTBOpéHHOFO BCIICCTBa»




39 Kontpoisbnas padota No2 o teme bubnmnoreka HOK
«Kucnopoa. Bogopoxn. Boga» 31.01.2024  https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, bubnunoreka LIOK
HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa [IOK
’ 07.02.2024  https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
1 OcHoBaHusI: cOCTaB, Knaccuduxanms, bu6nmmoreka [IOK
HOMEHKJIaTypa 09.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOKCTBA Bbu6mmotreka [JOK
OCHOBAaHUU 14.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukanus, bubnunoreka LIOK
HOMEHKJIaTypa 16.02.2024  https://m.edsoo.ru/ffOdfee2
45 [lony4yeHue u XUMHYECKUE CBOICTBA bubnuoreka [IOK
KHCJIOT 21.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 cnocoélf o )CHI/I}I XI/IMI/I‘{ZEKI/IG bubmmorera OK
y YHEHIL 28.02.2024  https:/m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAJBHBIX 33/1a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX 01.03.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas cBsI3b MEXIY
48 KJIaCCaMU HEOPraHUYECKUX bubmorexa [IOK
N P 06.03.2024  https://m.edsoo.ru/00ad9a50
COETMHEHU M
49 O0o00meHNe U CHCTEMaTH3aIIHs bubmuoreka [IOK
3HAHUU 13.03.2024  https://m.edsoo.ru/00ad9cb2




Kontponbnas padota Ne3 o teme

50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubamorexa LIOK
on P 15.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIie MOMBITKH KiIacCUPUKAITTN
51 XHUMHYECKHX dJIeMeHTOB. IloHsATHE O bubmmorexa OK
' 20.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
57 [Tepuonnueckas cucrema bubnunorexa LIOK
XHUMUYECKHX dJ1eMeHToB 1. 1. 22.03.2024  https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuoabl, TPyNIIbI, IOATPYIIIEI bubmorexa [IOK
PHOZEL, TPYHIHL HOATPYH 03.04.2024  https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
anep. N3oTonsl 05.04.2024 = https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aT(f)MOB BJICMCHTI;))B ITepuonnueckoi bubmmorexa [IOK
pHon 10.04.2024 = https://m.edsoo.ru/00ada6bbc
cuctemsl /J. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €0 MOJI0KEHUIO B bubmmnoreka HOK
ITepuoauueckoit cucreme /1. U. 12.04.2024  https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. []. bubmmnoreka HOK
N. MenaeneeB — y4y€HbIi, I1e1aror 1 17.04.2024  https://m.edsoo.ru/00ada96e
rpaXTaHUH
53 DIIEKTPOOTPUIIATETLHOCTH aTOMOB bubnmoreka [JOK
XUMHUUYECKHUX DJIEMEHTOB 19.04.2024  https://m.edsoo.ru/00adaab8




bu6nmoreka [IOK

59 Honast ximireckas cossb ! 24.04.2024  https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHas XuUMH4YECKast | bubmmoreka [JOK
CBSI3b 26.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHas | bubnmnoreka HOK
XUMHUYECKas CBSI3b 03.05.2024 = https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTereH OkHCIeHILA ! 08.05.2024 https://m.edsoc%.lru/OOadanS
63 OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE | bubmmoreka [JOK
peakuu 15.05.2024 @ https://m.edsoo.ru/00adb076
bubnuoreka [IOK
64 | OwucIHTEIN H BOCCTAHOBHTEH ! 17.05.2024 https://m.edsogru/OOadbO76
Kontponbnas paborta Ne4 o teme
65 «CTtpoenue aroMa. XuMHUUYECKast 1 bubmorexa HOK
B3y 20.05.2024  https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O0o01IeHNE U | bu6mmoteka [IOK
crucTeMaTu3alus 3HaHU1 22.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepsHblil ypok. O600111eHNE 1 | bubmmnoreka HOK
CUCTEMaTH3alMs 3HAHUH 23.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O0001IeHNE U | bubmuoteka [IOK
crucTeMaTu3alus 3HaHUI 24.05.2024 | https://m.edsoo.ru/ff0d61c6
OBHLIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

Tema ypoka

KoaunuecTBo yacoB



Ne Hara DJIeKTPOHHbIE
n/n B Kourpoibublie IlpakTuyeckne  HM3y4YeHUs ungposbie
cero
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Ilepronnueckuit 3aK0H.

! Ilepuoauueckast cucrema | Bu6muoteka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmmorera [TOK

N 04.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKHUX BEIIECTB 06.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4deckoi CBS3U U THITBI | bubnuorexa [IOK
KPUCTAJUIMYECKUX PELIETOK 11.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«[loBTOpEHUE n yriyonaeHue

5 . 1 1
3HAaHWU OCHOBHBIX pa3/esioB Kypca 13.09.2023
8 kiacca»

Knaccudukanms xumuaecknx

6 €aKIUi 110 pa3InIHBIM 1 bubmmorexa [IOK
pear P 18.09.2023 | https://m.edsoo.ru/00adbcb0
MPU3HAKaM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eaknuu. [ToHsITHE O TOMOT€HHBIX 1 bubmorexa HOK
PEATHH. 20.09.2023  https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIUIX

2 ITonsiTE O XUMUYECKOM ] but6mmorekxa [IOK
paBHOBecHU. DAKTOPBI, BIUAIOLINE 20.09.2023 = https://m.edsoo.ru/00adc28c



Ha CKOpPOCTb XHUMHYECKOM p€aKkuuu
1 IIOJIOXKCHUEC XUMHNYCCKOI'O

pCaKknuuu B paCTBOpax»

paBHOBECHs
9 OKHCIUTETBHO- bubnunorexa LIOK
BOCCTAaHOBUTEJIbHBIE PEAKLIMU 25.09.2023 | https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nuccorranun. CHIBHEIE U CIIA0BIE buGnuorexa [IOK
' 27.09.2023 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonnsie ypaBHEHUS peaKIyit bubnmorexa [IOK
P peaxtt 27.09.2023 @ https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 JIEKTPOIUTUICCKON 02.10.2023  https://m.edsoo.ru/00add5d8
JIHUCCOLIMAIIAN
XUMHUYeCKHe CBOMCTBA COJICH B
13 CBETE MpEeACTaBIEHNH 00 bubmorexa HOK
P . 04.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIIIN
14 ITonsTue o ruApoOIU3€E COJICH bubnmorexa OK
AP 09.10.2023 | https://m.edsoo.ru/00add9d4
s O06o001meHre U CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAaHUH 11.10.2023 | https://m.edsoo.ru/00addd12
ITpakTruyeckas padora Ne 1.
16 «PermeHne 3xcriepuMeHTaIbHBIX Bubmiorexa IIOK
P 16.10.2023 | https://m.edsoo.ru/00addbfa
3a7a49»
KonrtponsHas pabora Ne2 o reme
17 «DJIEKTpOIUTHYECKAs bu6muoreka [JOK
JHUcconraIys. XMMHUECKHUE 18.10.2023 | https://m.edsoo.ru/00addecO




OO61mas xapakTepucTHKa

18 rajoreHoB. XMMHU4YECKHUE CBOMCTBA bubnmnorexa HOK
' 23.10.2023  https://m.edsoo.ru/00addfe2
Ha IpuUMepe XJopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE Bubmaorexa ITOK
’ v ’ 25.10.2023  https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[Tonydenne consHON KUCIOTHI buGnuorexa [IOK
i . " ’ 30.10.2023 | https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIN OJUH buGnuorexa [IOK
peartiui, A 06.11.2023 | https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
2 OO01mmas xapakTeprcTHKa YJICMCHTOB bubnnoreka [JOK
VIA-rpynnsl 08.11.2023  https://m.edsoo.ru/00ade64a
AnnotponHbie MOAUGUKAITTT
23 cepsl. Haxoxaenue cepsl u eé bubnmnorexa [JOK
COEIUHEHHH B IIPUPOJE. 13.11.2023 | https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoI0OpO, CTPOCHHE,
24 (pninqeilkgei XI/III:\)/II/I‘{eCKI/Ie brbmmorexa [TOK
. 15.11.2023 | https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMHUYECKHe bubmorexa HOK
. 20.11.2023 = https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CIToco0a bubnmoreka [JOK
MOJTyYEHUSI CEPHOM KUCIIOTHI. 22.11.2023  https://m.edsoo.ru/00adec8a

XHUMUYECKOE 3arpsi3HEHUE




OKpY’Karolel cpeJibl
COCJIMHEHUSIMU CEPBI

Brruncienue MmaccoBoU 10U

bubnunoreka LIOK

27
BBIXOJIa TPOIYKTA PEAKIINHU 27.11.2023 | https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCcTHKA YJICMEHTOB
VA- 1Bl A30T,

28 acnrpoycr; aQHEHHE B IIPUPOJIC bubmorexa [OK
pacnipoctp PHpOIE, 29.11.2023  https://m.edsoo.ru/00adeea6
(bU3MYECKHEe U XUMHUYECKUE
CBOMCTBa
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOJYyUYCHHE bubmorexa [IOK

> HOIYH 04.12.2023  https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «Ilomyuenne aMmmMuaka, U3y4cHUE bubmmorexa [TOK
yqu St 27.12.2023  https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A30THas KUCIOTa, €€ (hpu3nuecKue bu6nmorexa LIOK
U XMMHYECKHE CBOMCTBA 10.01.2024  https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 MOOpeHu. X MMUYECKOE bubmmorera OK
YAOOP ’ . 15.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COEMHEHMUSMHU a30Ta
®docdop. Oxcun pochopa (V) u

3 dbocdopHas kucnora, pusndeckue bubnuotexa [JOK
U XMMHYECKHE CBOMCTBA, 17.01.2024  https://m.edsoo.ru/00adf68a
MOJIy4YeHUE

34 Ucnons3zoBanne pocdatos B bubnuotexa [JOK
KauyeCTBE MUHEPAITBHBIX 22.01.2024 | https://m.edsoo.ru/00adfc20




ynoOpeHuii. 3arpsa3HeHne
MIPUPOIHON cpenbl hocdhaTamu

Yrnepon, pacnpocTpaHeHue B

bubnunorexa LIOK

35 e ecKue
HPUPOAE, pH3HHCCKHE 24.01.2024  https:/m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunsl yriaepona, ux pu3snveckue
U XUMHUYECKUE CBOMCTBA.
36 DKOJIOTUYECKHUE IIPOOIIEMBI buGnuorexa [IOK
P ’ 29.01.2024 = https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
Iv)
37 VYrojapHas KUCIIOTa U €€ COJIH buGnuorexa [IOK
31.01.2024 @ https://m.edsoo.ru/00ac006¢
[IpakTuueckas pabora Ne 4 o Teme
"[losrydeHue yrieKucioro rasa. bubnuoreka [IOK
38
KauectBennas peaxius Ha 05.02.2024 = https://m.edsoo.ru/00ae027¢
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubnuorexa [IOK
P HI 07.02.2024  https://m.edsoo.ru/00ac054e
COCIMHEHHSX YTIIepo/ia
40 Kpemuunii u ero coequHeHust bubmotexa HOK
P s 12.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
A1 Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
3a71a4 110 TeMe «BakHuenmme 14.02.2024 = https://m.edsoo.ru/00aeQbf2
HEMETAJUIBl U UX COCAUHEHUS
Kontponbnas padota Ne3 no teme
42 «BaxgeuIie HeMeTAIJIbI U UX bubmorexa LIOK
19.02.2024  https://m.edsoo.ru/00aec0e 18

COCOAUHCHUA»




OO6m1as XxapakTeprucTruKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6nmmoreka [IOK

43
METAJUINYECKasl KPUCTAJIIMYECKast 21.02.2024  https://m.edsoo.ru/00ae103e
pemérka. @u3ndeckre CBOMCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUUECKUN P Bubmaorexa ITOK
P . A 26.02.2024  https://m.edsoo.ru/00ael 156
HaIpPsDKCHUN METAIIIIOB
O61ue cnocoObl MOTyYeHHS
merauioB. Crurasel. BeruuciieHus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
P N 28.02.2024  https://m.edsoo.ru/00ael 156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 TlousaTue o0 KOpPPO3UU METATIIOB Bubmiorexa OK
PP 04.03.2024  https://m.edsoo.ru/00ae1278
bu6mmoteka IIOK
47 €JIOUYHBIE METAILIBI
= 06.03.2024  https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
KaJIus 11.03.2024 = https://m.edsoo.ru/00ae14b2
49 [[lenouHO3eMETBHBIE METAILIIBI — bubnuoreka [{OK
KJIBIWI U MardHui 13.03.2024 @ https://m.edsoo.ru/00ael5e8
50 Baxuelinme coenMHEHNS KAJIbIU bubmotexa HOK
H 18.03.2024 | hittps://m.edsoo.ru/00ae15¢8
51 O0001IeHre 1 cCUCTEMAaTU3 AU
3HAHUHI 20.03.2024
50 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubnunorexa LIOK
YCTpaHEHUs 01.04.2024  https://m.edsoo.ru/00ae1886




[IpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTL BOABI M METOJEI €6 bubnmnorexa HOK
| 03.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 AdrOMHHHIH 08.04.2024  https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCH]IA 10.04.2024 | https://m.edsoo.ru/00aelc64
bu6nmmoreka [IOK
>6 Keneso 15.04.2024 = https://m.edsoo.ru/00aec1d86
57 OKcuapl, THAPOKCUABI U COTH bubnuorexa [JOK
xene3a (II) u xxenesa (I1I) 17.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06o01IeHre U cHCTeMaTH3aIus
3HAHUI 22.04.2024
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubnnoreka [JOK
3aj1a4 1o teme «BakHeime 24.04.2024  https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruncnenus no ypaBHeHUsIM
XUMHYECKHUX PEaKIIHii, €CIIU OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubmuoreka [OK
COAEPKUT MpUMecH. Beruncnenus 06.05.2024 = https://m.edsoo.ru/00ael1750
MacCOBOH JOJTM BBIXOJIA MPOTYKTA
peaknuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH 08.05.2024
KonrtponsHast pabota Ne4 o reme
62 «BaxkHeume MeTaibl U UX 13.05.2004

COCOUHCHU A




63 BemecTBa u maTepuaisl B 1 bubnmnoreka HOK
MOBCEJHEBHOW )KU3HU YEIOBEKA 15.05.2024  https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpY KaroIen cpeibl 17.05.2024 | https://m.edsoo.ru/00ae4270
Ponp xumuu B perieHun bubnmnoreka HOK
65 1
IKOJIOTHYECKUX TPOOIEM 20.05.2024  https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O6001eHIE 1 1 bubnmnoreka HOK
cucTeMaTu3auus 3HaHUI 22.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PezepBublit ypok. O60011eHue U 1 Bbu6mmoteka [JOK
cucTeMaTH3alis 3SHaHUH 24.05.2024  https://m.edsoo.ru/00adb33¢c
68 PezepHblit ypok. O6001eHne u 1 bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIA
YUYEHUKA

Xumus, 8 kmacc/ Pymutuc I'.E., ®enpaman ®.I'., AknnoHepHOE OOIIECTBO
«3marenscTBO «IIpocsemenue»
Xumus, 9 xmace/ Pymsutuc T'.E., ®enpaman @.I'., AxnmonepHoe 0OIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[Tpumepnbie oOpazoBaTenbHbIe MporpaMMbl ABTopsl: ['apa H.H., 'abpycesa H.1.-

JnnakTH4eCcKui MaTepuan

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETH
HUHTEPHET

http//school-collection.edu.ru
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