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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C Y4ETOM KOHLEIIIUU MPENoAaBaHusl yaeOHOTo npeamMera « XuMushy
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuu NOa€T MNpEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEIPHOCTh  U3YYEHUS] XMMHUU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaromuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TPeOOBaHUM K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY’)KUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIBHOM E€IUHCTBE MHPA, BAKHYIO
poJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPTreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIJ| B (DOPMUpOBAHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM y4uyeOHOM  JIEesTEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsa HA €IUMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM dTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OPTraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOTpaMMbl MO XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
NOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeNCTaBlICHUW 00 BIEKTPOJUTUYECKON JIHMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKH
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K JPyromy, BBIIOJHSS (QYHKUMA OOBACHEHHS M IMPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOWIEHHWA K HAay4YHOMY 3HAaHHUIO U
METO/JaM TO3HAaHUs B Hayke. M3yueHue XUMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYeOHBIX MpeaMeToB: «OKpyKalolmuil MuUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kimacey.

[Ipy wW3yyeHMH XUMHH MNOPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMbI XHUMHUECKHUX
3HaHUW — BaXKHEUIINX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOJIOKECHHM,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (OpMHUPOBAHME HWHTEIJIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIeHUE
o0yJaromuxcsi K CaMOCTOSITEIbHON MMO3HABATEIBHON JEATEIBHOCTH, HAYYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIHMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaoIlIero MHpa, WCIMOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYECHUH
XUMHM, TPUMEHSTh UX TpPU pEHIeHHMH NpoOJieM B MOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUYECKUX OTHOLIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JE€ATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOoGUiIs U HAMpaBICHHOCTH NajlbHEHUIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipu mpoBeneHHH J1aOOPATOPHBIX U MPAKTHUYECKUX PabOT HCIOJIBb3YIOTCA
BO3MOXKHOCTH BUPTYyalibHOU maboparopun «Touku pocTtay.



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3JI0KEHHSI, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu 0oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB 00pa3slOB HEOPraHWYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJA, pPACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUN, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuil (pasyioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIelCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BHITIApUBAHUE, AUCTHLISAINSA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH TOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAcCChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTepKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BelecTBo. HaxokneHue kucimopoia B mIpupoe, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrnocoOsl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

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

Bopopon — nsnemMeHT um mpocrtoe BemectBO. HaxoxxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HaceilieHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpPOJIE U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA NPUPOTHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanust ocHoBaHHWM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE WM XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucinor. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axkruBHoctm MetaiuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUs KUCIOPOJa B BO3yX€, MOJyYEHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HAOJI0JICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOWMpaHUE, PACMO3HABAHHE U HU3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCJIOT U IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTUM M3 PacTBOpa COJHU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucteMa XUMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas W JIUHHONEpuoAHas  (OpMBbI
[Tepunonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsI paJnyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHass (ToyisipHass M HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHns U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHus, COCAUHEHUS ).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEeHHO-HAYUYHbIE MOHSATUS: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJNEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnogmueckuit 3axoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalusd, KaldblUuid M HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM D3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMAYeCKUX PEakivii Mo pa3TuIHbIM MpU3HAKaM (T10 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTHM XUMHUYECKOW peakmnuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsaTre 0 XuMrUYeckoM paBHOBecuU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIC YpaBHEHUsA peakiuid. CBOICTBa KHUCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3UYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUMAIMU KHUCIOT, IIEJIOYEd H COJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3MUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaMd, HEMETaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOMCTBA, IMOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M 4YeJOBEKa. BakHeuIme XJIOpuUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAUGUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUe CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3WUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHUCIOT U cruenuduyeckne). XHUMHYECKUE PEaKInu,
JeXKalUMe B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUS] CEPHON KHUCIOTHI.
[Ipumenenue cepHoi KucaoThel. Coau CEpHOM KUCIOThI, KAYECTBEHHAs pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COCIMHEHHUSIMH cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3nYecKue U XUMHUYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3AyXa, HOuBbl U BopoémoB). Docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OoOmas xapakrepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMK, pacHpoCTpaHeHWe B MNpuUpoae, (U3MUECKHMe U XUMHUYECKHUE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCIoTa U €€ CoNM, uX (PU3MUEeCKHe U XMMHYECKHE CBOMCTBA,
noJlyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHavabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAs! KUCIIOTa).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY W IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHUpax, OeKax, yriieBogax — 1 ux
poJiM B JKH3HM YEJIOBEKAa. MaTepuallbHOE €IWHCTBO OpraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHuUsi B mnpupozge. OOmue mnpeacraBieHust 00
okcunie kpemHusi (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xaromme (PU3NUecKrne M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHNE KaU€CTBEHHOW pEaKIMK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX CcOeOUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAaHHE  BHUJEOMATEPHAJIOB), U3ydeHUE  MOJAEIIEH
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4deHHE, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEACHHE KaYeCTBEHHBIX peakluil Ha KapOoHAaT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIIEHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaibl U UX COCTUHEHUS.

MeTtasiibl U X COCAUHEHUSA

OO1rast XapakTepUCTUKa XUMMHUUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuommueckodt cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaiioB. Meraminueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUN MeTauioB. OU3NYecKne U XUMUYECKHUe CBOMCTBAa MeTaiioB. OO0mue
criocoObl mosiydeHus MetayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuognueckon cucreme XMMHYECKUX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHHUS KalblUs (OKCHI, TUIAPOKCUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TIoJ103)keHue B [leproindeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXoXAcHWEe B mpupoae. DPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THIAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucteme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPHUATIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaOrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HaTpus, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a71a4 10 TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAA Cpeaa

Bemectsa u Marepuanbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUenh cpeanl (MpenesibHas AOMyCTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed NMpU HU3YYeHHUH XUMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSATHUS: HAy4dHbIM (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJECIHPOBAHUE, H3MEPEHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJyIPOBOHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTATITNYECKas
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOILIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYArOIINXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUsS 3HAYEHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJIETh JOCTOBEPHON MH(popMalnuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W JAPYrHX  BHUAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLecce€ OSTOM Yy4yeOHOW JeATeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKUM WU COCTaBISIOLINE
OCHOBY I TIOHUMAaHHS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMbIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMM, CIPaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOs1, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3emJle, OCHOBE €€ CYIEeCTBOBaHUS, TIOHUMAaHUE LIEHHOCTU 30POBOr0 U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOJIHONU CPEeou, ISl MOBBIIEHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHMS TJIOOATBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTEeW HX PEIICHHS MOCPEICTBOM METOJIOB XHWMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX PpE3yJbTATOB BBIJICISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TOHATHS (3aKOH, TEOopus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHHE MHPA, U YHUBEpPCAJIbHbIC YUeOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aAelcTBUA:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMH4YecKas ¢dopMmysia M ypaBHEHHE
XUMHUYECKON Peakly — MPH PEIICHUHN y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMU M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/1a4 OMpPeNeIEHHOTO TUIIA, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOWpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHusT HHPOPMAIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpamMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juaiora M (WJIM) TUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS IPEIJIOKEHHOM 3a]1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJIbLHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh IPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyX1eHus, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUNA 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJabTATOB IO OCBOCHHUIO 0053aTEIHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHWS, €ro HHTEpPIpETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUHU, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIIUU, TETJIOBON 3PPEKT peaKiuH,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaAIUYC
aToMa, XUMHUYECKasi CBs3b, MOJISIPHASI U HEMOJISIpHAs KOBAJECHTHAs CBS3b,
MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIlEeCTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH 3TU TTOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHHSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTraHWYECKNUX COECUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuomnueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OoNbllIe TEPUOAbl, COOTHOCUTH O003HAUEHMsS, KOTOpPble HMEIOTCS B
tabmune «llepuoamdeckass cucrema xuMmuueckux saementoB J[. U.
MengeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYacCTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIECHHBIN);

ClIeoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM 000pYJIOBaHHMEM, a TakK)Ke TMpaBHiiaM OOpaIIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;rakmyc, dpenondraient, METUIOPAHXK U JIPYTHUE).

K xoHIily 00ydeHnus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMECHUIA:

pPacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHOH, NIPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas peaklnsi, XUMUYeCKasi CBs3b, TEIUIOBOM 3¢ (et
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHME, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCICHWE W  BOCCTAaHOBJICHME,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

ONPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeNICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cCpeibl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo (opmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3iuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», maneie u  OonbIIME€ TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClEeUUPUUECKUEe XHUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO W COOMpPAHHIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK

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

yeJoBeKa

12 BemecTBa 1 xuMudeckue 15 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 1 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnoreka [HOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 1 bubmmorera [OK
' PYHHEL Tep https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

n/n

Tema ypoka

IIpeamer xumuu. Pois

XHUMHUHU B KU3HU
yeJjioBeka. Tena u
BEIIlECTBA

MeToapl TO3HAHUS B

xuMuH. CBOKMCTBA BEIIECTB.

KoanuecTBo 4acoB

Kontpo
JIbHbIE
padoThI

Jlara
U3YYeHUs

02.09.2024

04.09.2024

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d227e

[IpakTuueckas padora Ne
1 «IIpaBuna paboTsl B
nabopaToOpun U MPUEMBI

oOpariieHus ¢
1a00paTOPHBIM
000pyIOBaHUEM

1 09.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d23dc

YucTele BelecTBa U
cmecu. CrrocoOsl
paszeneHus cMecen

11.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d26c¢a

[IpakTuueckas padora Ne
2 «Paznenenue cmeceit
(Ha mpuMepe OYUCTKU

MTOBapEHHOM COJH)»

1 16.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d28c8

ATOMBI U MOJIEKYJIbI

XHUMHUYECKHUE JIEMEHTHI.

3HaKku (CUMBOJIBI)

XHUMHUYCCKUX JJICMCHTOB

[IpocTeie U cnoXKHBIE

BEIIECTBA

18.09.2024

23.09.2024

25.09.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0d2a6¢

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d2be8

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d2a6¢

ATOMHO-MOJIEKYJISIPHOE

y4eHue

30.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff




0d2d50

3aKOH MOCTOSTHCTBA
CcOCTaBa BEIIECTB.

bubmuoreka [JOK

10 Xumuueckasi popmynia. 02.10.2024 https://m.edsoo.ru/ff
BanentHocth aTOMOB 0d2eae
XUMHYECKHX 3JICMEHTOB
OtHOcHUTENIbHAS aTOMHAs bubmuoreka [JOK
11 Macca. OTHOCUTENIbHAS 07.10.2024 https://m.edsoo.ru/ff
MOJIEKYJISIpHasl Macca 0d323c
MaccoBas gois bu6mmoreka [IOK
12 XHUMHYECKOI0 dJIEMEHTa B 09.10.2024 https://m.edsoo.ru/ff
COCMHCHUH 0d350c
KonnuecTBo BemecTna. bubmorexa IOK
13 Most. MospHas Macca 14.10.2024 https://m.edsoo.ru/ff
0d5230
dusznyeckue u bu6mmoreka [IOK
14 XAMHUYECKHE SBIICHUS. 16.10.2024 https://m.edsoo.ru/ff
XUMHYECKash PeaKIus 0d37fa
[Ipu3Haku u yciaoBus bubnnorexka [JOK
15 MPOTEKAHNS XUMHUECKUX 21.10.2024 https://m.edsoo.ru/ff
peakiuit 0d3al6
3aKOH COXpaHEHHUs MaCChl bubnnoreka [JOK
16 BEIIECTB. XUMHUYECKHUE 23.10.2024 https://m.edsoo.ru/ff
YpaBHEHUS 0d3b88
BrrunciaeHus Maccel bu6mmoreka [JOK
17 BEILIECTBA 10 YPABHEHUSAM 06.11.2024 https://m.edsoo.ru/ff
XUMHYECKHUX PEaKINH 0d5708
Knaccudukanus
XUMUYECKUX PEAKLUN bubnuorexa [IOK
18 (coenuHeHus, 11.11.2024 https://m.edsoo.ru/ff
Pa3JIOKEHUS, 3aMELIEH NS, 0d3£34
oOMeHa)
M'..B' J}OMOHOCOB N bubnmoreka [JOK
19 Z;Ge HPHHOHIIICIONEACT- 13.11.2024 https:/m.edsoo.ru/ff
o0IIIeHUE U ) 0d40c4
CUCTEMaTH3aIus 3HAHUH -
KonTtposnsHas pabora Nel bubmumoreka [IOK
20 o teme «BermecTBa u 18.11.2024 https://m.edsoo.ru/ff
XUMHUUYECKHUE PEAKIII 0d4290
o1 Bozayx — cmech ra3os. 50.11.2024 bu6mmorexa [IOK

Cocras BoO3ayXa.

https://m.edsoo.ru/ff




Kucnopoa. O3oH. 0d448e
dusnyeckue u
XUMHUYECKHUE CBOKMCTBA bubmuoreka [JOK
22 KHCII0poia (peakuuu 25.11.2024 https://m.edsoo.ru/ff
OKHCJIEHUS, TOPEHNUE). 0d4614
[TonsTre 06 oxcuaax
CriocoObI mosryyeHust
KHCJIOPO/a B bubmumoreka [IOK
23 naGopaTtopuu u 27.11.2024 https://m.edsoo.ru/ff
IIPOMBIIIJIEHHOCTH. 0d497a
[Ipumenenue kucnopoa
TemnoBoit a3 ekt
XUMHUYECKON PEAKLINH,
TOHSITHE O bu6mmoreka [IOK
24 TEPMOXUMHUYECKOM 02.11.2024 https://m.edsoo.ru/ff
YpaBHEHUH, IK30- U 0d4790
SHAOTEPMHUUYECKUX
peakuusax
Tonnuso (HedTh, yroib u BuGmorexa LIOK
25 MeTai). Sarpsierne 04.12.2024  https:/m.edsoo.ru/ff
BO3/yXa, CIIOCOOBI €T0 Oddcda
MIPEJOTBPALLICHHS -
IIpaxTueckas padora Ne
3 io TeMe «HOnyqune " Brbmiorexa LIOK
26 cobipanie KHCTOpOz 09.12.2024 https://m.edsoo.ru/ff
o 0d4ae2
U3yY€HHE €ro CBOMCTBY
Bonopon — anemeHT u bubnnoreka [JOK
27 MPOCTOE BEIIECTBO. 11.12.2024 https://m.edsoo.ru/ff
Haxoxxnenue B mpupoje 0d4ddo
Dusrieckue i . bubnmoreka [JOK
pg  MMITICCIHE CRONeTRa 16.12.2024  https://m.edsoo.ru/ff
Bojopoxa. [Ipumenenne 0d4ddo
BOJIOpO/JIA.
[TonsaTue o KUCIOTAX U bubmorexa HOK
29 18.12.2024 https://m.edsoo.ru/ff
comx 0d50d2
CriocoObI mosryyeHust bubmorexa HOK
30 BOTOPOTA B TAGOPATOPHI 23.12.2024 https://m.edsoo.ru/ff
0d4ddo
a1 [TpakTrueckas padota No 75.12.2024 bubnmuorexa [JOK

4 o teme «llonyuenue u

https://m.edsoo.ru/ff




cobupanue Boopoa,
M3y4YEHUE €r0 CBOHCTBY

0d4f42

Konrponsnas padora Ne2

bubmuoreka [JOK

32 o reMe "Kucnopon. 27.12.2024 https://m.edsoo.ru/ff

Bognopon" 0d542e

Mosipablii 00bEM Ta30B.

3akoH ABorajpo.

Breruucnenus o0béma, bubmuoreka [JOK
33 KOJIMYECTBA BEIIECTBA 13.01.2025 https://m.edsoo.ru/ff

ras3a 1o ero u3BeECTHOMY 0d55a0

KOJIMYECTBY BEIIECTBA

WM 00bEMY

Brruucnenus 00EM0B

ra3oB [10 ypaBHEHUIO bubnnorexa [HOK
34 peakuuy Ha OCHOBE 15.01.2025 https://m.edsoo.ru/ff

3aKOHA 00BEMHBIX 0d5708

OTHOIIIEHUH Ta30B

dusznyeckue u bu6mmoreka [IOK
35 XUMHUYECKHUE CBOWCTBA 18.01.2025 https://m.edsoo.ru/ff

BOJBI 0d587a

CocTtaB OCHOBaHHIA. Bubnorexa LIOK
36 TonsTHe 06 MKATOpAX 23.01.2025 https://m.edsoo.ru/ff

0d59e2

Bopa kak pactBoputeb.

Hacetmenmtic bubmuorexa [JOK
37 CHAchileHEbIe 25.01.2025  https://m.edsoo.ru/ff

pactBopbl. MaccoBast 0d5b40

JIOJIsl BEIIECTBA B R

pacTBope

[TpakTuueckas padora No

5 no teme

«[Ipurorosnenue bubnnorexa [JOK
38 pPacTBOPOB C 30.01.2025 https://m.edsoo.ru/ff

ornpeaenéHHON MacCOBOM 0dS5eba

JI0JIE PaCTBOPEHHOTO

BEIIECTBA»

OKCHIBI: COCTaB, bu6mmoreka [IOK
39 Kiaccudukanms, 01.02.2025 https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d664e

[Tonyuenue n bubnuoreka [IOK
40 XUMHUYECKHUE CBOWCTBA 06.02.2025 https://m.edsoo.ru/ff

KHCJIIOTHBIX U OCHOBHBIX

0d664e




OKCH 0B

OcHoBaHUs: COCTaB,

bubmuoreka [JOK

41 Knaccudukanus, 08.02.2025 https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d67ca

[Tonyuenue u bubmuorexa [JOK
42 XHMHYECKHE CBOMCTBA 13.02.2025 https://m.edsoo.ru/ff

OCHOBaHHMI 0d67ca

Kucnorsr: cocras, bu6mmoreka [IOK
43 Kiaccuukanms, 15.02.2025 https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee2

[Tonyuenue n bubnnorexa [JOK
44 XUMHYECKHE CBOMCTBA 20.02.2025 https://m.edsoo.ru/ff

KHCIIOT Odfee2

Counu: crmocoOsr bubmmoreka [JOK
45 MOJTYYEHUS, XUMHUYECKUE 22.02.2025 https://m.edsoo.ru/00

CBOMCTBa ad9474

[TpakTrueckas padota No

6. Pemenue

AKCIEPUMEHTAIBHBIX bubnuotexa [JOK
46 3a7a4 1o TeMe 27.02.2025 https://m.edsoo.ru/00

«OCHOBHBIE KJIaCChI ad9b7c

HEOPraHUYECKUX

COEJTMHEHMIN»

I'eneTnueckas cBsI3b Bu6morexa LIOK
47 MEAILY Tlaccant 01.03.2025 https://m.edso0.ru/00

HGOpFElHH‘IﬁiCKHX 249250

COCMHEHUI B

O6o06menue

CI/ICTeIIf/IIaTI/ISaHI/ISI 3HaHUH bubmmorexa LIOK
48 06.03.2025 https://m.edsoo.ru/00

0 KJaccax 21d9ch?

HEOPTraHUYECKHUX BEIIECTB -

KonTponbnas padorta Ne3

o Temam "Bopa. bu6mmorexa [IOK
49 OCHOBHBIE KJIACChI 13.03.2025 https://m.edsoo.ru/00

HEOPraHUYECKUX ad9ela

coenuHeHun"

AHan3 KOHTPOJIbHOU bubmmorexa LIOK
50 paGOTHI 15.03.2025 https://m.edsoo.ru/ff

0d6342

51 IlepBble ONBITKU 20.03.2025 bubmuoreka [IOK

KJacCuUKaIUU

https://m.edsoo.ru/00




XUMHUYECKUX 3JIEMEHTOB.
[TonsiTue o rpymnmnax
CXOIHBIX 3JIEMEHTOB

ad9ffa

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bubmuoreka [JOK

52 22.03.2025 https://m.edsoo.ru/00

XHMHYECKHX 3JICMEHTOB

. . MenneneeBa adas2c

TlepuoEL, rpyrmsI bubmuoreka [JOK
53 ’ ’ 03.04. 2025 https://m.edsoo.ru/00

MTOATPYTIIIBI 2das)c

CrpoeHue aToMOB. bubnnoreka [JOK
54 CocraB aTOMHBIX f1IEP. 05.04.2025 https://m.edsoo.ru/00

N3oTomsr ada342

CtpoeHue 3JIeKTPOHHBIX

000JI04EK aTOMOB bubmuorexa [JOK
55 3JIEMEHTOB 10.04.2025 https://m.edsoo.ru/00

[leproanueckoit cucTeMbl adabbc

. 1. MenneneeBa

XapakTepucTuka

XUMHUYECKOTO AJIEMEHTa bubmuorexa [JOK
56 T10 €0 MOJIOKEHUIO B 12.04.2025 https://m.edsoo.ru/00

[lepuoanueckoii cucreme ada824

. . MenneneeBa

3HadeHue

[Teproanueckoro 3akoHa BuGmorexa LOK
57 PV PASBITTIA HAYKI | 17.042025  https://m.edso0.ru/00

npaktuku. . W. o 2da%6e

MenpeneeB — y4€HbIN, -

MeJaror U TpakIaHuH

DNEeKTpOOTPULIATETbHOCTh bubnmoreka [JOK
58 aTOMOB XHMHYECKHUX 19.04.2025 https://m.edsoo.ru/00

3JIEMEHTOB adaab8

HonHas xumuyeckas bubmiorexa OK
59 24.04.2025 https://m.edso0.ru/00

cBAsh adac34

KoBanentnast nomnsipHas Bubmmorexa LOK
60 26.04.2025 https://m.edsoo0.ru/00

XUMHUYECKas CBSA3b 2daab8

KoBanentHas nenomnsipHas bubmmoreia LIOK
61 03.05.2025 https://m.edsoo.ru/00

XHUMHUYECCKasA CBA3b

adaab9




bu6mmoreka [IOK

62 CteneHb OKUCICHUS 1 10.05.2025 https://m.edsoo.ru/00
adae28
OKHCTUTENBHO- bubmmoreka [JOK
63 BOCCTaHOBHUTEIIbHBIC 1 15.05.2025 https://m.edsoo.ru/00
peakmuu adb076

64 Oxucnmresn u 1 16.05.2025

BOCCTaAaHOBHTCIIN

KonTponbnas padota Ne4

10 TEMC ((CTpOGHI/IC

65 1 1 22.05.2025

aToMa. XUMHUYeCcKas
CBA3b»

PesepBHbIii ypok.
66 O06006111eHE U 1 24.05.2025
cucTeMaTu3alus 3HaHui

PesepBHbIii ypok.
67 O0600111eH1E U 1 24.05.2024
cucTeMaTH3alys 3HaHUH

bubmuoreka [JOK
https://m.edsoo.ru/00
adb076

bubmuorexa [JOK
https://m.edsoo.ru/00
adb486

bubmuorexa [JOK
https://m.edsoo.ru/00
adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00
ad9cb?2

Pe3epBHbIit ypok.

bu6mmoreka [IOK

68 O6o06menue u 1 28.05.2024 https://m.edsoo.ru/ff
CHCTeMaTHu3alus 3HaHU! 0d61c6
OBIIEE KOJIMYECTBO 68 4 6
YACOB I10 [TIPOT'PAMME
9 KJIACC
KounyecTBO 4acoB
No Kout DJIeKTPOHHbIE
11/_ Tema ypoka Bceer pob Hpawkru Aata ungpossie
- o HbIE yeckue U3YYeHUs o0pa3oBaTejibHbIE
pabdor  paGoThI pecypchl
bI
Knacenuars n bubnunoreka LIOK
1 Ezr;:al;”;:eyffﬂx 1 03.09.2024 https:/m.edsoo.ru/00a
db7e2
BEILIECTB
CBoiicTBa KJ1accoB bubnuoteka [JOK
2 HEOpPraHUYECKUX 1 06.09. 2024  https://m.edsoo.ru/00a
BEILIECTB db59e
3 [Tepunoanueckuit | 10.09.2024 but6mmoreka [IOK
3aKOH. https://m.edsoo.ru/00a




[Tepuonuueckas
CHCTEMA XMMHYECKHX
anemenToB /l. 1.
Menneneena.
CrpoeHue aToma.

AMpoTepHbIe OKCUIbI

db6b6

bu6nmoreka [IOK

oOmeHa

4 13.09.2024 https://m.edsoo.ru/00a
Y TUAPOKCHIBI dbeb0
Bt annieero uGmorexa LIOK
5 16.09.2024 https://m.edsoo.ru/00a
KPUCTAJUTHYECKUX
5 dbac6
peméTok
Knacenpuarys . bubnunoreka LIOK
6 RHMIFCCII peaitiiit 20.09.2023 https:/m.edsoo.ru/00a
0 Pa3INIHBIM
dbac6
MIPU3HAKaM
IlonsiTue o ckopocTu
XUMHUYECKOUI peF;KuHM. bubmorexa HOK
7 23.09.2024 https://m.edsoo.ru/00a
VcnoBus, BIUSIONINE
dbe9a
Ha CKOPOCTb.
Ilonstue o
XAMHYECKOM
PaBHOBECHH. bubmmnoreka HOK
8 ®DaxTophl, BIUSIIOLINE 27.09.2024  https://m.edsoo.ru/00a
Ha CMeIIeHne dc28c
XUMHYECKOTO
paBHOBECHS
OKHUCIUTENBHO- bubmuorexa [JOK
9 BOCCTaHOBHUTEIIbHEIC 30.09.2024 https://m.edsoo.ru/00a
peakuuu dcade
KonTponbnas pabora
Nel mo teme
10 «BemecTBo u 04.10. 2024
XAMHYECKHE
peaxIum
Teopus
BJIEKTPOIUTUYECKON bubnuoteka [JOK
11 JUCCOLMALINH. 07.10.2024 https://m.edsoo.ru/00a
CunbHbBIE U cla0bIe dcd68
ANEKTPOJIUTHI
12 Peakuuii nosHOTO 11.10.2024 but6mmoreka [IOK

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




dd448

XUMHUYECKHUE
CBOMCTBA KUCJIOT U
OCHOBAHUU B CBETE

bubnunorexa LIOK

13 HpecTaBIeHuii 06 14.10.2024 https://m.edsoo.ru/00a
y dd5d8
AIEKTPOJIUTUYECKON
JACCOLHAIIN
XHUMHUYECKHE
CBOICTBA COJICH B
CBETE MPEACTaBICHUI bubmorexa LIOK
14 o6 18.10.2024 https://m.edsoo.ru/00a
. dd3b2
AIEKTPOJIUTUYECKON
JACCOLMAIUN
O06o0meHue u bubnuorexa [{OK
15 CHUCTEeMaTH3aIus 21.10.2023 https://m.edsoo.ru/00a
3HaHHUH dddi12
KonTponbnas padora
Ne2 o reme bubnnorexa [{OK
o | (OnexrponTiicckas 25.10.2024  https:/m.eds0o.ru/00a
JIUCCOITHAITH. ddecO
XUMUYECKUE peakliuu
B pacTBOpax»
e
17 SKCTIEpHMEHTATBHEIX 05.11.2024  https://m.edsoo.ru/00a
ddbfa
3a/1a9»
O61mmas
::Eg:szgz.ﬂnm but6mmoreka [IOK
18 08.11.2024 https://m.edsoo.ru/00a
XHUMHUYECKHE
y ddfe2
CBOICTBa Ha IpUMepe
XJIopa
XJI0pOBOAOPO.
Comngnas Kuciora, bubnuoteka [JOK
19 XHUMHUYECKHE 12.11.2024 https://m.edsoo.ru/00a
CBOMCTBA, OJIyYEHHE, del04
MIPUMEHEHUE
Beruucnenus no
YpaBHEHUSM bubnuotexa [JOK
20 XUMHUUYECKHUX PEaKLIHH, 15.11.2024 = https://m.edsoo.ru/00a

€CJIM OJIUH U3
peareHToB J1aH B

de488




N30BITKE

Obmas bubnunoreka LIOK
py | rapaicpHciuia 19.11.2024  https://m.edsoo.ru/00a
aneMeHTOB VIA-
de6da
TPYIIIBI
AJITOTPOIIHBIC
MOJTU(UKAIIIH CEPBI.
Haxoxzaenue cepsl 1 Bu6mumoteka [JOK
22 e€ COeTMHCHUI B 22.11.2024 https://m.edsoo.ru/00a
pUpoJIe. de64a
XUMUYECKHE
CBOMCTBA CephI
Oxcunpl cepsl,
CEpOBOJIOPOI, bubmmoreka [JOK
23 CTpOEHUE, 26.11.20234 https://m.edsoo.ru/00a
(dbuznveckue u de802
XHMHYECKHE CBOMCTBA
CepHas KHUCIIOTa,
¢buznueckue u bubmmnoreka HOK
24 XHMHYECKHE 29.11.2024 https://m.edsoo.ru/00a
CBOJCTBA, dea28
MIpUMEHEHNE
[Tonyuenue cepHoit
KXP::/II;TIZZKoe bu6mmoteka IIOK
25 03.12.2024 https://m.edsoo.ru/00a
3an}I3HeHI/Iev decSa
OKpYKaroIen cpebl
COCTUHEHUSIMU CEPBI
[IpakTuueckas pabora
No 2
«IKCTIEpUMEHTAJIbHbBIE bubnmnoreka [JOK
26 3aJ1a4d 1Mo TEME 1 06.12. 2024 https://m.edsoo.ru/00a
«CBoiicTBa dea28
COEJIMHEHU I
HEMETAJIIOBY
Brruncienue
MACCOBOM JOMH bubnunorexa LIOK
27 BRIXOJIa npoayiTa 10.12.2024 https://m.edsoo.ru/00a
peaKIuu oT decSa
TEOPETHUECKHU
BO3MOXKHOT'O BBIXO/a
28 OO6mas 13.12.2024 bubnunoreka LIOK




XapaKTepUCTHKA
3JeMEHTOB V A-
rpynmsl. A30T,
pacrnpocTpaHeHHE B
npupoje, puzndeckue
U XUMUYECKHUE
CBOICTBA

AMMuak, ero
dbuznveckue u

https://m.edsoo.ru/00a
deeab

bu6nmoreka [IOK

29 XUMHUYECKUE 17.12.2024  https://m.edsoo.ru/00a
CBOMCTBA, OJIyYCHHE df004
Y IPUMCHEHUE
[IpakTuueckas pabora
Ne 3 o Teme bubnuoreka [{OK
30 «[lonyuyenue 20.12.2024  https://m.edsoo.ru/00a
aMMUaKa, U3yu4eHHe df180
€ro CBOMCTB)»
A30THas KUCIIOTa, €& bubnuoreka [{OK
31 busnueckue u 24.12.2024 = https://m.edsoo.ru/00a
XHUMHYECKHE CBOHCTBA df306
Hcnonb3oBanue
HUTPATOB U COJIEU
aMMOHHS B KauecTBe
MHUHEPaIbHBIX bubmuoteka [IOK
32 ynoOpeHui. 27.12.2024 https://m.edsoo.ru/00a
XuMugeckoe df518
3arpsi3sHEHUE
OKpY>KaroIleu cpeibl
COCTMHEHUSIMH a30Ta
docdop, ero
¢buznueckue u bubmuoreka [JOK
33 XUMUYECKUE 14.01.2025 https://m.edsoo.ru/00a
CBOICTBA, TIOJIyYCHHE, df68a
3HaYEHUE
Oxkcun pochopa (V) u
dbocdopnas kucnora.
Hcnonb3oBanue Bu6morexa LIOK
34 (ocparon b kauectne 17.01.2025  https:/m.eds0o.ru/00a

MUHEPATIBHBIX
ynoOpeHuit.
3arpsi3HeHue
IIPUPOHOM Cpebl

dfc20




dhocharamu

Yraepon,
pacnpocTpaHEeHHUE B

bubnunoreka LIOK

35 npupoje, puzndeckue 21.01.2025  https://m.edsoo.ru/00a
U XUMHAYECKHUE dfd9c
CBOICTBa
Oxcuppl yriaepona, ux
¢dusnveckue u
)c(:sdﬁliizzKHe bubnunoreka LIOK
36 ' 24.01.2025 https://m.edsoo.ru/00a
DKOJIOTUYECKHE
dfebe
poOJIeMBbI, CBSI3aHHBIC -
C OKCHJIOM YTJIepoja
Iv)
v bubnunoreka LIOK
37 rofpHad KneioTa 27.01.2025  htps:/m.edsoo.ru/00a
eé coim
e006¢c
[IpakTuueckas padbora
Ne 4 o Teme
"[lonyuenue bubnmnoreka HOK
38 YIJIEKHUCIIOTO Trasa. 1 31.01.2025 https://m.edsoo.ru/00a
KauectBeHnas e027e
peaxius Ha KapOoHaT-
noH"
[TepBonavasibHBIE
Hof;;:j OiHX bu6nmorexa [IOK
39 ~ OPrammuee 03.02.2025  https:/m.edsoo.ru/00a
BEIIECTBAX KAK O
e054e
COEIUHEHUIX E—
yriieposia
KoM i er bubmuoreka [{OK
40 pe ero 07.02.2025  https://m.eds00.ru/00a
COEIUHEHNS
e080a
CrmiKaTHAS but6mmoreka [IOK
41 10.02.2025 https://m.edsoo.ru/00a
MIPOMBIIIIIIEHHOCTh
e080a
[IpakTuueckas pabora
Ne 5. «P
3KCHG« I/ITVII:Ie{I;:J:BHHX bubmorexa [IOK
42 P 1 14.02.2025 https://m.edsoo.ru/00a

3a7a4 110 TEME
«Baxxneiiue
HEMETAJJIbI U UX

eObf2




COCAUHCHUA»

KonrponsHas pabora

Ne3 o Teme bubnuorexa [JOK
43 «BaxuHeimue 17.02.2025 https://m.edsoo.ru/00a
HEMETAILIBIL I UX e0el8
COCAUHCHHMS
O6mias
XapaKTePUCTHKA
XUMHYECKUX
;J?TI\;J}IIEZB o bubmuoreka [IOK
44 ) 21.02.2025 https://m.edsoo.ru/00a
Meraiuinueckas CBs3b
el03e
1 METaJNIMYeCKast -
KpUCTAJUTHYECKas
pemérka. Pu3ndeckue
CBOICTBAa METAJIJIOB
XUMHYECKHE
CBOICTBa METAJLJIOB. bubnuoreka [{OK
45 DNEeKTPOXUMHUYECKU I 24.02.2025 https://m.edsoo.ru/00a
PSA HaNIpsKEHUH ell156
METAJIJIOB
OO6mmume crmocoOs!
MOJTy4eHHUsI METAIIJIOB.
C .B
Crinans. Burancrerns BuGnorera LIOK
46 yp . 28.02.2025 https://m.edsoo.ru/00a
XUMHYECKHUX PEaAKIIHA,
el156
€CJIU OJIVH U3
pEeareHTOB COACPKHUT
IpUMeECH
IlousTre 0 KOpPPO3UU Bubmmorexa [IOK
47 P 07.03.2025  https://m.edsoo.ru/00a
METAJIJI0B
el278
bubnunoreka LIOK
48 IIleno4ynble MeTaIbI 10.03.2025 https://m.edsoo.ru/00a
el4b2
Coe oIS bubmuoreka [{OK
49 OCAIHE 14.03.2025  https://m.edsoo.ru/00a
LIEJIOYHBIX METAILJIOB
el4b2
Illenouno3eMenbHEIC Bubnmorexa LHOK
50 17.03.2025 https://m.edsoo.ru/00a
METaJlIbI
el5e8
51 Baxnetimmue 21.03.2025 but6mmoreka [IOK




COCIUHECHUA
ICT0OYHO3EMEJIIBHBIX
METAaJJIOB

https://m.edsoo.ru/00a
el5el8

Briuucienus mo
YPaBHEHUSAM
XUMHYECKUX PEaKIUH,

bubnunoreka LIOK

52 24.03.2025 https://m.edsoo.ru/00a
€CJIU OJIVH U3
el1750
pEareHTOB COJCPKUT
puMecH
JK&cTkocTh BOJKI U bubnunoreka LIOK
53 CITIOCOOBI €€ 04.04.2025 https://m.edsoo.ru/00a
YCTPaHEHUS e¢1886
[IpaxTuueckas padbora
Ne 6 o Teme
"Pemenue bubnunoreka LIOK
54 AKCIIEPUMEHTAIbHbIE 07.04.2025 https://m.edsoo.ru/00a
3aJ1a4 Ha elae8
pacro3HaBaHUe
KaTHOHOB"
bu6mmoteka IIOK
55 AnmomMuHUI 11.04.2025 https://m.edsoo.ru/00a
elcod
AmpoTtepHbIe bubmmnoreka HOK
56 CBOMCTBA OKCHJIA K 14.04.2025 https://m.edsoo.ru/00a
THJIPOKCH]IA elc64
bu6mmoteka IIOK
57 Kenezo 18.04.2025 https://m.edsoo.ru/00a
e1d86
CoenuHeHus xenesa. bubmuoreka [{OK
58 I'enernueckue psabl 21.04.2025 https://m.edsoo.ru/00a
)Keresa e35e6
O06o0mmeHue u
s CreTeMaTHsaint 25.04.2025
3HAHUH 110 TeMe
«MerTabl»
[IpakTuueckas pabora
Ne 7. Pemienne
3KCIIEPUMEHTAIBHBIX bubmmoreka [JOK
60 3a7a4 1Mo TeMe 29.04.2025 https://m.edsoo.ru/00a

«Baxxneiiue
METaJUIBI U UX
COCTUHEHUI»

e3del




KontponbHas padota
Ne4 110 Teme

61 «Baxneiimune 1 03.05.2025
METAIUILI U UX
COEIMHEHUS
B
MZECZT;?JB bu6nmoreka [IOK
62 p . 1 06.05.2025 https://m.edsoo.ru/00a
IMOBCEIHEBHOMN KU3HA
e3f50
YyeJIOBEeKa -
XUMHUYECKOe bubnunoreka LIOK
63 3arpsi3HEHUE 1 10.05.2025 https://m.edsoo.ru/00a
OKpY’Karollen cpeibl e4270
P
o Xt BuGmorera LIOK
64 P 1 14.05.2025 https://m.edsoo.ru/00a
DKOJIOTHYECKUX
e4270
npobiem
P i .
OegcngT:zeyEOK bubnunorexka LIOK
65 B 1 17.05.2025 https://m.edsoo.ru/00a
CHCTEMATHU3AIIH
o €0d0a
3HAHUH
P % .
C3EPBHBIN YPOK bu6mmoteka IIOK
O0006111eH1E U
66 1 20.05.2025 https://m.edsoo.ru/00a
CHCTEMATHU3AIIH
o db33c¢
3HAHUH
PesepBHbIii yPOK.
g7 ~ Obobwennen 1 23.05.2024
CHCTEMATHU3AIIH
3HAaHUH
68 PesepBHbIil ypok. 1
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumusi, 8 kimacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3nparenbcTBO «lIpocBemenune»

» Xumus, 8 knacc/ Kysnenosa H.E., TuroBa .M., I'apa H.H., AknronepHoe o0111ecTBo
«M3nparenbcTBO «lIpocBemenune»

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknuonepHoe obmiecTBo «M31arenbeTBo
«IIpocBenieHne

* Xumus, 9 knacc/ I'abpuensua O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3nparenbcTBO «lIpocBemenne»

METOAUYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA

1. 'abpuensn, O. C. HacronbHas kHura yuurteis. Xumus. § KII.: MeToudeckoe mocooue /.- M.:
bauk mroc, 2000

2. Pagenxuit A. M. Xumus. Jlugaktudeckuit matepuan. 8-9 kimaccel: mocodue 1 yuurens.- M.:
[Ipoceemenue, 2012. - 127¢.

3. I'abpuensu, O. C. HactonpHas kHura yuurtens. Xumus. 9 k 1.: meroauudeckoe nocodue / O. C.
Ia6puensy, U. I'. Octpoymos.- M.: [Ipoda, 2010

4. T'abpuensn, O. C. Xumus. 9 kinacc.: KOHTPOJIbHBIE U TPOBEepoUHbIe paboThl Kk yueoHuky O. C.
Iabpuensna «Xumus. 9 / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u n1p. — M.: JIpoda,
2009r.

5. T'abpuens, O. C. Uzyuaem xumuto B 9 xi1.: augaktuaeckue marepuanst / O. C. ['abpuensa, U.
I'. Octpoymos.- M.: biuk miroc, 2009r.

6. N'abpuensu, O. C. Xumus B TecTax, 3agavax, ynpaxuenusx. 8— 9 k. / O. C. I'abpuensu, H. I1.
Bocko6oiinukoBa.-M.: [Ipoda, 2009r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. www. school-coolection.edu.ru

2. WWW.prosv.ru

3. www.school.edu.ru






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 324087357327968961775297076797709129534246061 663
Brnageney LLimans CeeTnaHa HukonaeeHa

OeicTevTened C01.10.2024 no 01.10.2025



http://www.tcpdf.org

		2024-11-10T22:29:59+0500




