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HOACHUTEJIBHAS 3AIINCKA

[MporpaMMa N0 XUMUM Ha YPOBHE OCHOBHOro 06Llero 06pasoBaHNA
COCTaB/leHa Ha OCHOBe TpeboBaHWA K pe3y/fbTaTaM OCBOEHUS OCHOBHOW
o6pasoBaTe/ibHOM NPOrpamMmmbl OCHOBHOI0 06LLero 06pa3oBaHus, NpeacTaBneHHbIX
B ®rOC OO0, a Takxke Ha OCHOBe (heaepanbHOM paboyerr nporpammbl
BOCMUTaHUS M C YH4ETOM KOHLENUMW MpenofaBaHns y4ebHoro npeameta «Xummns»
B 06pa3oBate/ibHbIX OpraHn3auuax Poccuinickont ®defepaumu.

MporpaMma No XuUMuUM AaéT NPeAcTaBleHME O Uensax, obulein cTpareruu
06yyeHMs, BOCMMUTAHWUA W pPa3BUMTUA O0y4aloLMXCA CpeAcTBaMU  Yy4ebHOro
npeaMeTa,  YyCTaHaB/MBaeT  006s3aTeNbHOe  MpPeAMETHOE  COoAepXKaHue,
npedycMaTpuBaeT pacrpefenieHMe ero no Kriaccam W CTPYKTypupoBaHue no
pasgenam M Temam MNporpaMmMbl MO XUMWUW, ONPeAensieT KONYECTBEHHbIE U
KayecTBEHHble XapaKTepUCTUKM coAepXxaHus, PEKOMEHAYEMYIO
NocnefoBaTe/lbHOCTb  M3YYEHUS  XMMUKM € YYETOM  MEXMPEeAMETHbIX W
BHYTPUMNPEAMETHbIX  CBSI3e, NIOTMKM  y4eBHOro  Mpouecca, BO3PACTHbIX
0COGEHHOCTE  ObydvatoMXcs, OnpedensieT  BO3MOXHOCTM  MpeaMeTa A4S
peanu3aumn TpeboBaHUI K pesynbTaTaM OCBOEHMSI OCHOBHOM 06pa3oBaTe/lbHOM
nporpaMmbl Ha YPOBHE OCHOBHOrO 06LLEero obpasoBaHus, a Takke TpeboBaHUI K
pesynbTaTtam 00y4eHNs XUMUN Ha YPOBHE Liefeil n3yyeHns npeamMeTa v OCHOBHbIX
BUAOB Y4eOHO-NO3HABATEIbHON [eATeNIbHOCTUM 06y4vatoLlerocs no OCBOEHUIO
y4ebHOro cofgepxaHus.

3HaHVEe XUMWUM CNYXXUT OCHOBOWM [Ans  (HOPMUPOBAHUA MUPOBO33PEHMS
obyyatoLlerocs, ero npefcTaBneHUn 0 MaTepuaibHOM eAUHCTBE MUPa, BaXKHYHO
PONb UrparoT (POopMUpPYeEMble XMMMUE MpeLCcTaBNeHMs O B3aMMOMNpPeBpaLLeHNsaX
3HEPru 1 06 3BOMOLMM BELLECTB B MPUPOLE, O MYTAX PeLleHus rnobasibHbIX
Npo6neM YCTOMYMBOrO PasBUTUSI YENOBEYECTBA — CbIPbEBOW, 3HEPreTMYECKON,
MWLLEBOI N 3KOSIOrMYEeCKO 6e30MacHOCT, NPo6/iem 34paBOOXPaHEHNS.

M3yyeHne xumun:

CNocoO6CTBYeT  peanm3auum  BO3MOXHOCTEM AN caMopasBUTUA U
(hopMMpPOBaHMA KyNbTypPbl IMYHOCTK, €€ 06LLEN U YHKLMOHAIbHON rPaMOTHOCTW;

BHOCUT BKMaf B (JOPMMPOBAHME MbILWIEHNS U TBOPYECKMX CMOCOGHOCTEN
06yyaloLMxcs, HaBbIKOB WX  CaMOCTOATE/IbHOM  y4ebHOW  AeATeNbHOCTY,
9KCMEPUMEHTA/IbHbIX W UCCNeA0BaTeNbCKMUX YMEHWUIA, HEeobXOAMMbIX KakK B
MOBCEAHEBHOM XXM3HW, TaK 1 B NPOeCCUOHaNbHOW AeATeNIbHOCTY;

3HAKOMUT CO CNeUM(UKOM HAyYHOro MbILWIEHWSs, 3aKNafblBaeT OCHOBbI
LLe/IOCTHOr O B3r/isifa Ha e4UHCTBO NPUPO/bI U YenoBeKa, ABNSETCA OTBETCTBEHHbLIM
aTanom B (hOPMUPOBAHNW ECTECTBEHHO-HAYUYHON rPaMOTHOCTY 00YyYaroLLMXCS;



CNocobCcTBYeT (POPMUPOBAHUIO LEHHOCTHOTO OTHOLLUEHWUA K €eCTeCTBEHHO-
Hay4YHbIM 3HaHWAM, K NPMPO/E, K YeNOBEKY, BHOCUT CBOW BKNaf B 9KOOrM4Yeckoe
obpasoBaHVe 00yyaroLLMXcs.

[aHHble HanpasfeHnsi B 00Y4YeHUM XMMUK 06ecrneynBatoTCa CneumpmuKoin
cogepXaHuss  y4yebHOro npegmeTa,  KOTOPbIA — ABAAETCA  MeAarorMyecku
aflanTnpoBaHHbIM OTPaXXeHMEM 6a30BOM HayKNU XMMUKN Ha onpeaenéHHOM aTare eé
pasBUTUS.

Kypc Xxumun Ha ypoBHe OCHOBHOIO 06LLero obpa3oBaHNA OpPMEHTMPOBaH Ha
OCBOeHME 00Yy4aroLMMMCS CUCTEMbI MEPBOHAYa/IbHLIX MOHATUA XUMWUK, OCHOB
HEOPraHMYeCKOM XUMUN U HEKOTOPbIX OTAENbHbIX  3HAYMMbIX  MOHSATUIA
OpraHMyecKom Xummn.

CTpyKTypa cofep>XaHus nporpammbl Mo XMMMK CHopMMpoBaHa Ha OCHOBE
CUCTEMHOr0 noAxoga K eé msyyeHuto. CofepXxaHue CKIaablBaeTcs M3 CUCTEMbI
MOHATUIA O XUMUYECKOM 3/IEMEHTE W BELLLECTBE U CUCTEMbI MOHATUIA O XUMUYECKOM
peakyun. O6e 3T CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO MPUHUMNY
nocnefoBaTeNlbHOro pasBUTUA 3HAHMI Ha OCHOBE TEOPETUYECKUX NpPeacTaB/eHNiA
pasHOro ypoBHS:

— aTOMHO-MO/IEKY/IAPHOI0 YYeHNs KaK OCHOBbI BCEr0 eCTECTBO3HAHUS;

— [epuoanyeckoro 3akoHa . /1. MeHaeneesa Kak OCHOBHOIO 3aKOHa XMMUW;

— YUYeHUS O CTPOEHUM aTOMa U XMMUYECKO CBA3M;

— MNpefcTaBfeHWin 06  3M1EeKTPO/IMTUYECKON AMccoumauum  BewwecTs B
pacTBopax.

TeopeTuyeckre 3HaHUA paccMaTpuBalOTCd Ha OCHOBE  3MMUPUYECKU
MOSTYYEHHbIX 1N OCMbIC/IEHHbIX (DAKTOB, Pa3BMBatOTCA MOC/NeL0BaTe/IbHO OT OA4HOIO
YPOBHA K [ApPYroMy, BbIMOSHAS (PYHKUUN OOBACHEHWUS WM MPOTrHO3MPOBaHUSA
CBOICTB, CTPOEHMSI Y BO3MOXHOCTEM MPaKTUYECKOro MpUMEHEHUS U MOJyYeHUS
N3yyaeMbIX BELLECTB.

OcBOeHMe Mporpammbl MO XMMWM  CNOCOGCTBYET  (DOPMUPOBaHMUIO
NpeacTaBNeHNs 0 XMMUYECKON COCTaBNAKOLLEA HAYYHON KapTUHbI MUpa B /IOTUKe
€€ CMCTeMHOW nNpVpoAbl, LEHHOCTHOrO OTHOLUEHMS K Hay4yHOMY 3HaHUIO U
MeTofaMm MOo3HaHMs B Hayke. VI3yyeHue XMMUM MPOUCXOAUT C MPUB/IEYEHUEM
3HaHW W3 paHee W3YYeHHbIX Y4ebHbIX npeAMeToB: «OKpYXaloWNn MUp»,
«buonorus. 5-7 knaccbl» N «PuU3nKa. 7 Knace».

Mpy  M3y4YeHUM XUMWUM  MPOUCXOAMT  (DOPMUPOBAHWE 3HAHWMIA  OCHOB
XMIMWUYECKON HayKM Kak 006/1acTU COBPEMEHHOIO eCTECTBO3HAHWUA, MPaKTUYeCKOn
[eATeNbHOCTM YeloBeKa M Kak OfHOro M3 KOMIMOHEHTOB MWPOBOM KY/bTYpbl.
3agava y4yebHOro npeamera COCTOMT B (POPMMPOBAHUN CUCTEMbI XUMUYECKNX
3HAHUA — BaXKHEWLUNX (DAKTOB, MOHATUIA, 3aKOHOB U TEOPETUYECKUX NONOXKEHUMN,
AOCTYNHbIX 0606LLEHNIA MUPOBO33PEHYECKOr0 XapakTepa, fA3blka HayKu, B



NPUOBLLEHNN K Hay4HbIM MeTofaM MO3HaHMS MNpU  U3YYEeHUU BELLECTB WU
XVMUYECKUX peakuuniia, B (DOPMUPOBAHUN U Pa3BUTMM NO3HABATE/IbHLIX YMEHWNIA U
X MNPUMEHEHUM B Y4eOHO-NO3HaBaTeNbHON W  Y4ebHO-MUCCNe0BaTeIbCKOM
[eATeNbHOCTM, OCBOEHWW npaBu/l 6e30nacHOro obpalleHnsi C BellecTBamu B
MOBCEAHEBHOM XWN3HU.

[Mpn N3y4yeHMn XMMUU Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHUSA BaXKHOe
3HaYeHne Nprobpenn Takue Lenn, Kak:

— QopmupoBaHMe WHTENNEKTYyaSlbHO pPa3BUTOM  JINYHOCTWU, T[OTOBOW K
CcamMo06pa3oBaHUIO, COTPYAHWYECTBY, CAMOCTOATE/IbHOMY MPUHATUIO PELLEHWNA,
CNOCco6HOM aanTNPoBaThbCs K ObICTPO MEHAIOLLMMCS YCNIOBUSIM XXU3HM,

—  HanpaB/fieHHOCTb  00yYeHMsi Ha  CMCTeMaTU4eckoe  MNPUOGLLEHME
obyyvatoLmMXca K CamMOCTOSTe/IbHOM MO3HaBaTeNbHON [AeATeNIbHOCTU, Hay4HbIM
MeTofaM MO3HaHWs, (HOPMUPYHOLLMM MOTUBALMIO U PasBUTME CMOCOBHOCTEN K
XUMUMK;

— obecneyeHne yCnoBMiA, CNOCOBCTBYHOLLNX NPUOBPETEHNIO 06YYaIOLLMMUCS
onbiTa pPasHOOOpa3HOW [AeATENIbHOCTW, MO3HAHWA W CaMOMO3HaHUSA, K/HOYEBbIX
HaBbIKOB (KNHOUEBBLIX KOMMETEHUMIA), UMEKOLWMNX YHMUBEPCA/IbHOE 3HAYeHue [ans
Pas3NYHbIX BUOB AeATENbHOCTY;

— QopmupoBaHMe 06WENn (PYHKLUMOHANBHON W eCTeCTBEHHO-HAY4YHOM
rpamoOTHOCTM, B TOM YMC/lE YMEHWA OOBACHATL W OLEHMBaTb SB/EHUA
OKPY)KAKOLLEero Mupa, WMCrosib3ysa 3HaHWA W OMbIT, MOJyYeHHbIe MPU U3YYeHUU
XUMUW, MNPUMEHATb WUX MPWU  pelleHun npobseM B MNOBCEAHEBHOM XKU3HU W
TPYL0BOW [eAaTeNIbHOCTY;

— (opMupoBaH/ME Yy 0BydYalOLUMXCA  FYMAaHUCTUYECKUX  OTHOLUEHWH,
MOHMMaHMSA LUEHHOCTU XMMMWYECKUX 3HAHWA NS BblpabOTKM  3KOMOrMYeCcKM
LileniecoobpasHoro noBefeHNss B ObITY W TPYJOBOW [eATENbHOCTM B LEeNsx
COXpaHeHWs CBOEr0 3[10POBbS M OKPYXKatOLLIEV NPUPOAHO Cpefpbl;

— pas3BuTMe MOTUBAUMKN K OOY4YEHMHO, CrOCOBHOCTEN K CaMOKOHTPO/O U
CamMOBOCMMTAHWIO HA OCHOBE YCBOEHWA  0OLLeYesioBeYECKMX  LeHHOCTEWN,
FOTOBHOCTW K OCO3HaHHOMY BblOOPY MPOMMAA U HanpaBleHHOCTU [a/lbHeNLwero
00yyeHus.

OOLulee 4MCNO 4acoB, OTBEAEHHbLIX AN W3YYEHUS XUMWUU Ha YPOBHE
OCHOBHOI0 06LLero o6pasoBaHust, coctasnseT 136 yacoB: B 8 Knacce — 68 yacoB (2
yaca B Heflento), B 9 Knacce — 68 yacos (2 yaca B Hefiento).



COIAEPKXAHUE OBYYEHUA

8 KJIACC

HepBOHa‘IaJILHLIe XUMHNYCCKHUC ITOHATUA

[MpeamMeT XmMun. Posib XUMUKN B XXU3HWU YenoBeka. XUMUA B CUCTEME Hayk.
Tena n BewectBa. Pu3nyecKnme CBONCTBA BeLLECTB. ArperaTtHoe COCTOsHME
BewecTB. MOHATME O MeToAax MO3HaHMS B XMMWUW. YUCTble BewlecTBa U CMECHU.
Cnocobbl pa3feneHns CMecei.

ATOMbl W MONeKynbl. XUMUYeCKMe 3neMeHTbl. CUMBOSbI  XUMUYECKMX
3/1eMeHTOB. IMpoCTble 1 CNOXHbIe BewecTBa. ATOMHO-MONEKYNSAPHOE YYEHME.

Xumnyeckasa opmyna. BaneHTHOCTb aTOMOB XMMWUYECKUX 3/1eMEHTOB.
3aKOH nNoCTosiHCTBA cocTaBa BewecTB. OTHOcUTeNlbHAas aTOMHas — Macca.
OTHOCUTeNbHAast MONeKyNsapHas macca. MaccoBas [0/ XMMUYECKOro 3/IEMeHTa B
COeANHEHUN.

KonuyecTtBo Bellectsa. Monb. MonsdpHaa macca. B3auMocBA3b KOMYECTBa,
MacCbl W 4ucna CTPYKTYPHbIX €eAuHWL, BellecTBa. Pacyétbl no dgopmynam
XUMUYECKNX COeAMHEHNIA.

dun3nYeCKne U XUMNYECKUE ABNEHNA. XUMMUYECKas peakumns U eé npusHaku.
3aKOH COXpaHeHWs MacCbl BeLecTB. XMMWYECKUe YypaBHeHWs. Knaccugmkaums
XUMUWYECKNX peaKkuunin (COeANHEHMS, Pa3NIOXKEHNS, 3aMELLLEHMS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMWYECKOI NOCyAoi, npaBunaMm paboTsl B naboparopun u
npuémammn obpatleHns ¢ nabopaTtopHbIM 060pYyL0BaHNEM, NU3YUYEHUE U OMucaHue
(hPM3MYECKMX CBOMCTB 006pas3L0B HEOPraHW4YeckMx BeLLEeCTB, HabNHOAEHME
(pm3myecknx (nnaeneHve BOCKa, TasHWe JfibAa, pacTupaHue caxapa B CTYIKe,
KUMEHNe N KOHAEHCAuMs BOAbl) U XUMUYeCKUX (FOpeHre CBeuu, NpoKasimBaHue
MeAHOM NPOBOJIOKK, B3aMMO/ENCTBME MeNa C KUCNOTOW) SABNEHWNIA, HAbNoaeHNe ©
onucaHne MpU3HaKOB MPOTEKaHMS XUMUYECKUX peakuuii (pasfioXKeHue caxapa,
B3aMMO/ENCTBME CEPHOM KWUCNOTbI C XN0OPUAOM Gapusi, pasnoXKeHue ruapokcuia
meam (1) npu HarpeBaHuM, B3aUMOAENCTBUE Xene3a ¢ pacTBopoM conu meaun (1),
M3yyeHne Crocob0B pasfenieHns CMeceid: C NMOMOLLbI MarHuTa, (WbTPOBaHME,
BblMapuBaHue, ANCTUNNALMA, XpomaTorpagus, NpoBeLeHNe OUUCTKM NOBapeHHO
conu, HabnwogeHWe U OMuCaHWe  pe3y/nbTaToB  MPOBEAEHUA  OMbITa,
WNOCTPUPYIOLLEr0 3aKOH COXpPaHeHWs Macchl, CO3jaHue MOfeNen MONeKysn
(LuapocTep>KHEBbIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3gyx — cmecb rasos. CoctaB Bo3gyxa. Kucnopog — 3neMeHT v npocToe
BELLECTBO. HaxoxaeHve Kucnopoga B MpUpoge, (hU3MYecKMe U XUMUYecKue
ceorcTBa (peakunu ropeHuns). Okcupabl. TpumeHeHve Kucnopoga. Cnocobbl



nonyyeHuss Kucnopoga B nabopatopum M NPOMbILWIEHHOCTU.  KpyrosBopoT
Kucnopoga B npupoge. O30H — anoTponHaa MoanQuKaumns Kuciopoaa.

TennoBoi ahheKT XUMUYECKOW peakumu, TEPMOXMMUYECKME YpaBHEHUS,
3K30- W 3HAOTEPMUYECKME peakuuwn. TOMAMBO: Yrofb U MeTaH. 3arpAsHeHue
BO34yXa, YCUNeHMe NapHMKOBOIro adh(heKTa, paspyLLeHme 030HOBOIO C/10S.

Bogopos — 3neMeHT WM NpoCTOoe BellecTBO. HaxoxaeHue Bogopoda B
npupoge, ¢uU3nMYecKne WU XMMUYECKMe CBOICTBA, MPUMEHEHWE, CMOCOObI
nonyyeHnsa. Kncnotsl U conu.

MonsipHbliA 06BEM ra3oB. PacyéTbl N0 XMMUYECKUM YpaBHEHUSAM.

dun3myeckne cBoicTBa BOAbl. Boga Kak pacTBopuTeNnb. PacTBopbl.
HachblleHHble 1N HEeHAaCbILWeHHbIe PacTBOpbl. PacTBOPMMOCTL BELLECTB B BOJE.
MaccoBas 1014 BeLlecTBa B pacTBope. XMMUYECKMe CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpPOB B NMPUPOAE U B XXU3HW YenoBeka. KpyrosopoT BOAbl B NMPUPOAE.
3arpssHeHve NpupoAHbIX Bog. OXpaHa 1 04MCTKa NPUPOAHBIX BOA,

Knaccudumkauyms HeopraHMYeckmx coefuHeHuid. Okcumpbl. Knaccugmkaums
OKCugoB:  coneobpasyrowinme  (OCHOBHbIE,  KWUCNOTHble, amMOTepHble) W©
Hecofieobpasytouime. HomeHknatypa OKCMAOB. DPU3MYECKMe U XUMUYECKME
CBOMCTBA OKCMAOB. MoNy4yeHne OKCUIO0B.

OcHoBaHusa. KnaccuukaumMs OCHOBaHWIA:  LLUENOYM U HepacTBOPUMble
OCHOBaHWs. HoMeHKfiaTypa OCHOBaHM. PU3MYecKMe U XMMUYECKME CBOMCTBA
OCHOBaHWi1. MonyyYeHne 0CHOBaHMWIA.

Kucnotbl. Knaccugmkaumsa kucnot. HomeHknaTypa KucioT. ®usmyeckue u
XUMUYECKME CBOICTBA KWUCNOT. PsAg akTmBHOCTM MeTannoB H. H. Beketosa.
[MonyyeHne Kucnor.

Conun. HomeHKnatypa conei. ®usnmyeckme n XMMUYECKMEe CBOMCTBA COMEN.
Mony4eHne conei.

"eHeTMYeCKast CBA3b MEXY Knaccamyt HeOpraHUYecKnX coeIMHeHWIA.

Xumuueckuit IKCnepumenm:

KauyeCTBEHHOE onpefeneHne CoaepXkaHusa K1UCnopoaa B Bo3ayxe, NonyyeHue,
cobupaHve, pacrnos3HaBaHWe W W3yYeHWe CBOWCTB Kucnopoda, HabnomeHue
B3aMMOLENCTBUS BELLECTB C  KWC/MIOPOLOM W YC/IOBUA BO3HUKHOBEHUSA W
npekpalleHs ropeHns (noxapa), O3HaKOMJ/IeHMe C ob6pasuamMum OKCUAOB W
onucaHve WX CBOWCTB, MOJly4yeHWe, cobupaHue, pacrno3HaBaHUe W K3y4YeHue
CBOMCTB Bofopoja (ropeHve), B3aMmogeincTsme Bogopoda ¢ okcugom mean (1)
(BO3MOXXHO MUCMO/Ib30BaHWe BMAeOMaTepuUanoB), HabnoaeHe 06pasLoB BeLLeCcTB
KONMYecTBOM 1 MOMb, MCCefoBaHNe OCOOEHHOCTE pPacTBOPeHWs BELLECTB C
Pa3/INYHON PacTBOPMMOCTbIO, TMPUrOTOB/IEHNE PACTBOPOB C  OMpesAenéHHOW
MacCOBOI [0/1ell PaCTBOPEHHOIO BeLLLeCTBa, B3aMMOENCTBME BOAbI C MeTasnamu
(HaTpvemM ¥ Kanibuumem) (BO3MOXHO  WCMO/Mb30BaHME  BMAEOMAaTepuasnos),



nccnefosaHve 06pasLOB  HEOpPraHWYeCKMX BELEeCTB  pas/IMyHbIX  K1acCos,
HaboaeHNe N3MEHEHNSA OKPaCKM UHAMKATOPOB B PacTBOPax KWUCMOT W LeNoYen,
n3ydeHue B3ammopencTeus okcuga megn (1) ¢ pacTBOPOM CEPHOM KWUCNOTHI,
KMUCNOT C MeTa/l/laMK, pPeakuuin HernTpanmsauun, nosyyeHne HepacTBOPUMBIX
OCHOBaHWI, BbITECHEHVE O4HOr0 MeTasna APYrum M3 pacTBopa COMW, peLleHue
3KCMepUMeHTa/IbHbIX 33fad Mo TeMe «BaxHellue Knaccbl HeopraHMyecKmnx
COEQIMHEHNIA.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBHTEIbHBIE Pe€aKIInu

[MepBble MONLITKA KNacCUUKaLMN XUMUYECKUX 3/1eMeHTOB. [ToHATWE O
rpynnax CXoAHbIX 3/1eMEHTOB (LLeN0oYHble W  LLe/I0YHO3EMESIbHbIE MeTaslNbl,
rasioreHbl, UHepPTHbIE rasbl). SNeMeHTbl, KOTOpble 06pa3yroT aM(DOTepHble OKCUAbI
N TUAPOKCUAbI.

Meproanyecknii 3aKoH. Mepnogunyeckas cucteMa XMMUYECKNX 3/1eEMEHTOB [,
N.  MeHgeneesa.  KopoTkonepuogHas 1 AJIMHHONEPUOAHas  (DOPMbI
[MeproanyecKon CUCTEMbI XUMMYECKNX anemeHToB . V. MeHaeneesa. MNepuoapl
M rpynnbl. PUNYECKMIA CMbICT MOPSAKOBOrO HOMepa, HOMEPOB nepuoda W
rPynmnbl 3/IEMEHTA.

CT1poeHune aTomoB. CocTaB aTOMHbIX A4ep. 30Tonbl. 3NeKTpoHbl. CTpoeHue
3/IEKTPOHHbIX ~ 060/104eK  aTOMOB  MepBbiX 20  XUMWYECKUX  3/IEMEHTOB
Mepuoanyeckoin cuctembl O. . MeHgeneeBa. XapakTepUCTUKa XUMUYECKOro
a/leMeHTa Mo ero nofoXeHuto B Mepuognyeckor cucteme . V. MeHgeneesa.

3aKOHOMEPHOCTN W3MeHeHWs paguyca aTtoMOB XUMUYECKUX 3M1EMEHTOB,
MEeTa/I/IMYECKNX N HEMETASITIMYECKUX CBOWCTB MO rpynnam v nepuogam.

3HaueHwue MNepnoanyeckoro 3akoHa v MNepruoamnyecKon CUCTeMbl XMMUYECKNX
3NIEMEHTOB [A/15 Pa3BUTUA HaykKu W npaktuku. O. . MeHaeneeB — YYEHbIA U
rpaXKAaHVH.

Xumnyeckaa cBA3b. KoBaneHTHad (monsapHas W HenonsipHas) CBA3b.
ANeKTPOoOTPULATE/TbHOCTL XUMNYECKUX 31EMEHTOB. VIOHHaA CBA3b.

CrteneHb  okucneHmsa.  OKUCNUTENbLHO-BOCCTAaHOBUTENIbHLIE  peakuun.
[Mpoueccbl OKUCNEHUS U BOCCTaHOBNEHUA. OKUCUTENN U BOCCTaHOBUTEN.

Xumuueckuit IKCnepumenm:

M3ydyeHne 06pasL0B BELLECTB MET/IOB WU HEMETa//IoB, B3aMMOLENCTBME
rMAPOKCMAA LUMHKA C pacTBOpaMu KWCMOT W LUe/loYvei, MpoBeAeHWe OrbITOB,
WNOCTPUPYIOWNX  NPUMEPbl  OKUCIINTENbHO-BOCCTAHOBUTE/IbHBIX — PeaKLmii
(ropeHwue, peakuumn pa3noXeHUs, CoegnHeHNs).

Mexcnpeomemmnnie ceasu



Peannzaumsa MexnpeameTHbIX CBA3e MpW U3yYeHMM XUMKUM B 8 Knacce
OCYLLECTB/ISIETCA Yepe3 WUCMOMb30BaHME KaK O00LWMX eCcTeCTBEHHO-HAaY4HbIX
MOHATWI, TaK U NOHATUIA, ABNSAOLLMXCA CUCTEMHBIMWU ANA OTAE/NbHbIX NPeAMEeTOB
eCTeCTBEHHO-Hay4HOro UuKna.

O6Lime ecTeCTBEHHO-HAY4Hble MOHATUA: Hay4YHbIA (pakT, runortesa, Teopus,
3aKOH, aHa/n3, CUHTe3, Knaccuukauma, MepuoguyHoCTb,  HabMgeHue,
3KCMEPUMEHT, MOLENNPOBaHNE, U3MEPEHMEe, MOAESb, ABMEHNE.

®dun3mka: maTepus, aToM, 3/1eKTPOH, MNPOTOH, HEWTPOH, WOH, HYKINA,
M30TOMbl, PaANOaKTUBHOCTb, MOJIEKYNa, 3NEKTPUYECKNIA 3apsj, BELEeCTBO, TeNo,
00bEM, arperaTHoe COCTOSHME BeLLecTBa, ra3, u3nyeckune BeNNYMHbI, eAUHULbI
N3MepeHuns, KOCMOoC, NnaHeThl, 38é3abl, COoNHLe.

Buonorusa: ghotocnHTE3, AblXaHue, buocdepa.

leorpagmsa: aTmocepa, ruapocdepa, MUHepanbl, TOpPHble MOPOAbI,
nosesHble NCKOMaemble, TOMNMBO, BOAHbLIE PECYPCSI.

9 KJIACC

BeIIIeCTBO U XUMHAYIECCKas peaKius

Meproanyecknii 3aKoH. Mepnognyeckas cucteMa XMMUYECKMUX 31eMeHToB [,
N. MeHpeneeBa. CTpoeHMe aToMOB. 3aKOHOMEPHOCTM B W3MEHEHWUU CBOWCTB
XUMNYECKUX 3/1EMEHTOB MeEpPBbIX TPEX TMEepuofoB, Kaiud, Kaibuma U KX
COEAMHEHUIA B COOTBETCTBMM C MOMIOXKEHMEM 3M1EMEHTOB B [lepnofmyeckoi
CUCTEME U CTPOEHNEM UX aTOMOB.

CTpoeHne BeLlecTBa: BUAbl XMMWUYECKON CBA3WN. TUMbl KPUCTaIIMYECKNX
PELLUETOK, 3aBUCMMOCTb CBOMCTB BELLECTBA OT TUMa KPUCTaIMUYECKON PELLETKN U
BU/A XMMUYECKOWN CBA3MN.

Knaccugmkaums 1 HOMeHKNaTypa HeopraHMYeCKMX BeLlecTB. XUMUYECKMe
CBOMCTBA BELLECTB, OTHOCALLMXCA K pasMYHbIM KnaccaM HeopraHUYeckmx
COEANHEHWNIA, TEHETUYECKas CBSI3b HEOPraHNYEeCKNX BELLLECTB.

Knaccugpumkaums XMMmnyecknx peakumii no pasnnyHbiM npusHakam (rno vymcny
M COCTaBy Y4yacTBYIOLMX B peakuun BeLLecTB, MO TenjoBOMYy 3gdeKkTy, Mo
N3MEHEHWIO CTeMNeHel OKUCNEHUS XMMMYECKUX 3/IEMEHTOB, N0 06paTMMOCTH, MO
y4yacTuIO Katanmsaropa). OK30- U 3HAOTEPMUYECKME peaKunmn, TePMOXUMUYECKMe
ypaBHeHUS.

[MOHATNE O CKOPOCTN XMMUYECKOWN peakuun. ToHATME 06 obpaTUMbIX W
HeobpaTUMbIX XUMUYECKUX peakumsX. MOHATME O TOMOMEHHbIX M FeTeporeHHbIX
peakumax. MoHATHe 0 Katanmse. MMOHATME O XMMUYECKOM paBHOBecUN. PaKTopbl,
BMAIOWME Ha CKOPOCTb XMMUYECKON peakumMm W MOM0XeHNe XUMUYECKOro
paBHOBeCHUS.

OKUCNNTENbHO-BOCCTAHOBUTE/NIbHbIE  peakuun,  3MEKTPOHHbIM  6anaHc
OKWUCNNTENbHO-BOCCTAHOBUTE/TbHOM peakuun. CocTaBfnieHMe  ypaBHEHWIA



OKWUCNNTENbHO-BOCCTAHOBMTE/IbHbIX  peakuuii - ¢ MUCMOMb3oBaHWEM — MeTofa
3/IEKTPOHHOro 6anaHca.

Teopus aNeKTPONUTUHECKOIN Anccoumaunn. INeKTPONUTbI U HEINTEKTPOSIUTLI.
KaTnoHbl, aHWoHbl. MexaHu3M amMccoumanmmn BeWwecTB C Pas/IMYHbIMKA BUAAMU
XMMMNYeCKOo cBa3n. CTeneHb guccoymnaumm. CusbHble U cnabble 3N1eKTPONUTLI.

Peakumn MOHHOro obMeHa. Y CnoBusi NPOTEKaHNA peakumili MIOHHOTo 06MeHa,
MOSHblE W COKpaLLUEHHblE WOHHblE YpaBHEHWA peakuuid. CBOWCTBa KUCNOT,
OCHOBaHMn W CONMel B CBeTe MpeAcTaBNeHMin 00  3NeKTPONUTUYECKON
anccoumaumn. KayecTBeHHbIe peakuMmn Ha MoHbI. MNoHSATUe O TMAPONN3e Cone.

Xumuueckuii IKCnepumenm:

O3HaKOM/IEHME C MOAENSIMU KPUCT/IIMYECKUX PELLETOK HeopraHM4ecKmx
BELECTB — METa/INI0B M HemeTa//ioB (rpadura M asMasa), C/MOXHbIX BELecTB
(xnopuaa HaTpus), uccneaoBaHne 3aBUCUMOCTU CKOPOCTU XMMWYECKOI peakummu
OT BO3JENCTBMA Pa3UYHbLIX (AKTOPOB, WCCMeAOBaHME 3/EKTPONPOBOAHOCTU
pacTBOPOB BELLECTB, Mpouecca Auccoumaumnm KUCNoT, LWenoyeid u  conen
(BO3MOXXHO ~ MCMOMb30BaHWE  BWAEO  MaTepuasnoB), MPOBEAEHME  OrbITOB,
WNNKOCTPUPYIOWNX  MPU3HAKM  NPOTEKaHWA  peakuuMid  MOHHOro  obMeHa
(obpaszoBaHMe oOcaflka, BblAeneHMe rasa, o06pasoBaHWe BOAbl), OMbITOB,
WNAKOCTPUPYIOWNX  NPUMEPbl  OKUCINTENbHO-BOCCTAHOBUTE/bHbIX  peakLuii
(ropeHwue, peakuun pasfoXKeHUsi, COeAnHeEHWs), pacrno3HaBaHNe HeopraHNU4ecKmnx
BELWECTB C MOMOLWUbH  KAYeCTBEHHbIX peakuuid Ha  WOHbI,  pelLeHune
3KCNeprMeHTa/IbHbIX 3a4au.

HeMeTauaabl 1 UX COoO¢INHCHUA

Obwas xapaktepuctMka ranoreHoB. OCO6GEHHOCTM CTPOEHWs aTOMOB,
XapaKTepHble CTENeHN okucneHmsi. CTpoeHne 1 (PU3NYecKne CBOMCTBA MPOCTbIX
BEWECTB — ra/oreHoB. XMMUYECKMe CBOWCTBA Ha MNpuUMepe  Xopa
(B3aMMOfeincTBme C MeTannamu, HemeTaniamu, Lienodamu). XnopoBogopoa,.
ConsdHasd KWUCNoTa, XMMUYECKMe CBOMCTBA, MOMyveHUe, NPUMeHeHue. [eicTBue
X/lopa M XN0poBOAOPOJAa Ha OpraHM3M YenioBeka. BaxHelwime xnopuiabl U nX
HaxoXkaeHwue B Npupose.

Obwas xapaktepuctuka anemeHToB VIA-rpynmnbl. OCO6EHHOCTN CTPOEHUS
aTOMOB, XapaKTepHble CTeneHn okucneHus. CTpoeHMe U (m3myecKne CBOWNCTBA
MPOCTbIX BELLECTB — KMC/I0pOAa M cepbl. ANINOTPOMNHbIE MOAUGDMKALMX K1Copoaa
N cepbl. XUMNYECKMe CBOIMCTBa cepbl. CepoBOAOPOa, CTPOEHUE, (IM3NYECKME U
XUMUYecKme cBoncTBa. OKcuAabl Cepbl Kak NpPeacTaBUTENM KMUCMOTHbIX OKCWUOB.
CepHasa Kucnota, (hM3MyeckKMe W  XUMUYeckme cBoucTBa  (06LMe  Kak
npeacTaBUTENs Knacca KUCNOT W cneyudmyeckne). XuMMUYECKUe peakuum,
neXkauie B OCHOBE MPOMbILLIEHHOr0 crnocoba Mosy4yeHnss CepHOM KWUCNOTb.
[MprYiMeHeHNe CepHOI KUCNOTbl. COMM CEPHOIN KUCOTbI, KAYeCTBeHHAasA peakLna Ha



Cynbar-noH. HaxoxxaeHve cepbl U €€ coeAuHeHMIn B npupoge. XMMUYecKoe
3arpsisHeEHNe OKpY>KatoLle cpefbl COeAUHEHUSMU Ccepbl (KMUCMIOTHbIE [0XAM,
3arpsisHeHne BO3ayxa U BOLOEMOB), CNOCOObLI ero NpeAoTBpaLLEeHNS,

Obuan xapaktepucTnka anemeHToB VA-rpynnbl. OCOBGEHHOCTN CTPOEHUS
aTOMOB, XapaKTepHble CTerneHW OKMCNeHUsA. A30T, pacrnpocTpaHeHne B NPUPOLE,
(hM3myeckme N Xummnyeckme ceorcTea. KpyrosopoT a3oTa B npupoge. AMMUaK, ero
(hM3MYECKME N XMMMYECKME CBONCTBA, MOoJyyYeHre 1 npuMeHeHne. Conv aMMOHNS,
NX U3NYECKME N XMMUYECKME CBOCTBA, NPMMeHeHMe. KayecTBEHHas peakums Ha
MOHbI aMMOHUSA. A30THad KUCoTa, eé MoslyvyeHue, (U3MYECKME U XUMUYECKME
cBoicTBa (0OWMe KakK MpeAcTaBUTENS Khaacca KUCAOT W cneuudguyeckume).
cnonb3oBaHWe HUTPATOB W COME aMMOHMS B KayeCcTBe MMWHepasibHbIX
yA06peHnin. XnMmnyeckoe 3arpssHeHne OKpyXKatoLein cpefbl COeUHEHMSIMIN a30Ta
(KNCNOTHbIE [OXKAW, 3arpsasHeHWe BO3fyxa, MouBbl W BOAOEMOB). docdop,
annoTponHble Moaudukaumm gocdopa, (U3nyeckne M XMMUYECKME CBOWMCTBA.
Okcug hocopa (V) v octopHast KUCoTa, PU3NYECKME 1 XUMUYECKINE CBONCTBA,
nony4yeHue. Micnonb3osaHne PoctaToB B Ka4eCTBE MUHEPA/TbHbLIX YA0OPEHNIA.

Obwas xapaktepuctuka anemMeHToB IVA-rpynnbl. OCO6EHHOCTN CTPOEHUA
aTOMOB,  XapaKTepHble  CTeneHW  OKUCNEHUS.  YTNepoAd,  a/IOTPOMHbIE
MOAMMMKALMKX, pacrpocTpaHeHWe B MPUPoLe, (U3NYECKME N XUMUYECKUe
ceoicTea. Afcopbuus. KpyrosopoT yrnepoga B npupoge. OKcuapl yrnepoga, ux
(m3nyeckne n XUMUYECKME CBOICTBA, [ENCTBME HA >KUBblE OpraHu3Mbl,
MoflyyeHne 1 MpUMeHeHne. KOOrmyeckne npobnembl, CBA3aHHbIE C OKCULOM
yrnepoga (IV), runotesa rno6asbHOro MOTENAEHMS KAMMaTa, MapHUKOBbIN
apeKT. YronbHast Kucnota u eé conum, Ux puanyeckme n XMMUYeCKne CBOICTBA,
noflyyeHne w npumeHeHne. KayeCTBeHHasd peakums Ha KapbOoHAT-UOHbI.
cnonb3oBaHve KapboHATOB B ObITY, MefMUMHE, MPOMbILLIEHHOCTU U CENbCKOM
XO035IMCTBE.

[MepBOHaYasibHble MOHATUA 06 OPraHNYeCcKMX BeLLeCTBaxX Kak O COeMHEeHNAX
yrnepoga (MeTaH, aTaH, 3TWeH, aueTUIeH, 3TaHO/, MMNLEPWH, YKCYCHaa KCNOTa).
MpupodHble WUCTOYHWUKW  YrneBoAopoaos (Yronb, MNPUPOAHbIA ra3, HeTb),
NPOAYKTbl MX nepepaboTkn (6eH3WNH), UX POnb B ObITY M MNPOMbILLIEHHOCTH.
[MoHATME 0 BUOMOTMYECKN BaXKHbIX BELLLECTBAX: XuMpax, 6enkax, yrnesogax — u nux
PONN B KM3HW 4efnosBeka. MartepuvanbHOe eAMHCTBO  OPraHUYeckux W
HeopraHMYecKnx CoeiMHeHNM.

KpemHuiA, ero u3nyeckme u XMMUYECKME CBOICTBA, MNONYyYeHVE WU
npumeHeHne. CoefuHeHUs KpeMHus B npupoge. OO6Wve npeacTasneHns 06
okcnge KpemHusa (IV) n KpemHuMeBoi Kucnote. CUAMKaTbl, X UCMOMb30BaHNE B
ObITY, B MPOMbILLMIEHHOCTU. BaxKHeillne CTpouTeNIbHble MaTepuasibl: Kepamuka,



CTEK/O, LeMeHT, 6eTOH, ene306eToH. MNpobnembl 6e30MacHOro UCMosib30BaHUA
CTPOUTE/IbHBIX MaTepranoB B NOBCEAHEBHOW XXU3HN.

Xumuueckuit IKcnepumenm:

n3yyeHne obpasLoB HEOPraHNYECKMX BELLECTB, CBOMCTB CONMAHON KUCMOTHI,
NpoBeAeHNe KaueCTBEHHbIX peakunii Ha XI0puA-UOHbI N HaG/IKOAeHME NPU3HAKOB
MX MPOTEKAHWUSA, ONbITbl, OTpaXKatolme (U3NYECKME U XUMWYECKME CBOMCTBA
rafloreHoB M UX COoeAuHeHW (BO3MOXXHO WCMO/b30BaHWE BuMAeOMaTepuasnos),
O03HaKOM/IeHMe C o6pasuamu xnopuaos  (ranoreHnaoB), O3HaKOM/IEHWE C
obpasuamm  cepbl W €€  coeAuMHeHMAMU  (BO3MOXXHO  MCMO/b30BaHMe
BUAeOMaTEPUANoB), HabnoAeHWe NpoLecca 0byrnvMBaHMA caxapa nof AeWCTBUEM
KOHLUEHTPUPOBAHHOMW  CEPHON  KMCMOTbl, W3YYEHWE XUMUYECKUX CBOWCTB
pa3baB/ieHHOW CEPHOM KNCNOTbI, NPOBEAEHME KaYeCTBEHHOM peakLmmn Ha cynbhar-
MOH W HabniodeHne Mpu3Haka eé MNpPoTeKaHUsi, 03HAKOM/EeHWEe C (PU3NYECKUMM
cBoicTBaMu asoTa, hocopa U UX COeAUHEHWUIA (BO3MOXHO WCMO/b30BaHME
BMeoMaTepnanoB), obpasuaMm aszoTHbIX U (HOCHOPHBLIX YA0OPEHUIA, NONyYeHue,
cobupaHune, pacro3HaBaHWe W M3y4YeHWe CBOWCTB ammuaka, MNpPOBeAeHMe
KayeCTBEHHbIX peakuuii Ha MOH aMMOHMSI U (hocaT-MoH U M3yYeHne NPU3HAKOB
MX MPOTEKaHUS, B3anMOAENCTBNE KOHLEHTPUPOBAHHON a30THOM KUCOTbI C MeAbtO
(BO3MOXXHO ~ UCMOSIb30BaHWE  BMAEOMAaTepuasios), n3ydyeHne  Mopenei
KPUCT/IIMYECKMX PeLéToK asMasa, rpaura, ¢ynnepeHa, O03HaKOM/eHWe C
npoLeccoM afcopobumm pacTBOPEHHbLIX BELLECTB aKTUBMPOBAaHHbLIM YIEM W
YCTPOCTBOM MPOTUBOrasa, nosiydyeHve, cobupaHvie, pacrnosHaBaHve 1 U3yyeHue
CBOWMCTB YrNeK1CNoro rasa, NpoBefeHne KayeCTBEHHbIX peakumii Ha KapboHat U
CUINKAT-MOHbl M M3Y4YeHWe TMPU3HAKOB WX MNPOTeKaHWs, O3HAKOMJIEHWE C
NPOAYKUMEN CUIMKATHOW MPOMbILIIEHHOCTH, peLUeHNe 3KCNepUMeHTabHbIX
3afay no Teme «BaXKHenLLne HEMETaNbl U X COEANHEHUS».

MeTaaabl 1 HX COCINHCHUA

OObLlan xapaKTepuCThKa XMMUYECKNX 3/1eMEHTOB — MeTa/I/IOB HA OCHOBaHUU
X NONOXeHMss B [lepnoamyeckoil cucteme XuMMUYeCKMX anemeHtoB M. W.
MeHzeneesa 1 CTpoeHUs atomoB. CTpoeHVe MeTainoB. MeTanimyeckas CBA3b U
MeTa//INYECKass  KpUCTa/IIMYecKas  pelléTka.  ONeKTPOXUMWYECKUIA  pajg
Hanps>KeHU MeTannoB. PU3NYECKMe N XMMUYECKUe CBOMCTBA MeTasnos. ObLme
Cnocobbl MonyvyeHns MeTasinos. [MOHATME O KOPPO3UKM METa/I0B, OCHOBHbIE
Cnocobbl 3awnTbl UX OT KOppo3uu. Cnnaebl (CTaslb, YYryH, AHOPa/IlOMUHWIA,
OpOH3a) 1 UX NPUMEHeHWE B ObITY 1 MPOMbILLIEHHOCTW.

LLlenoyHble MeTan/bl: NONOXKeHWe B [Mepnognyeckont cucteme XMMUYECKNX
anemeHToB [. V. MeHzeneeBa, CTpPOeHME WX aTOMOB, Hax0XAeHue B MPUpofe.
®un3nyeckre U XMMUYECKNe CBOMCTBa (Ha NpuMepe HaTpus 1 kanus). OKeuabl v



rMapoKcuabl Hatpua u  Kanus. [IpuUMeHeHWe LWefoYHbIX MeTafIoB U UX
COEZIMHEHNIA.

LLlenoyHo3emeNlbHble  MeTa/ilbl  MarHWA U KanibUWA:  MOJIOXKEHNE B
[MepnoAMYeCKOn cucTemMe XUMMYECKUX anemeHToB [l. . MeHaeneesa, CTpoeHue
MX aTOMOB, HaxoX/aeHue B npupoge. Prsmyeckmne 1 XMMUYECKME CBONCTBA MarHus
N Kanbums. BaxkHellime coefuHeHWUs Kanbums (OKCWA, TUAPOKCUA, COMNn).
JKECTKOCTb BOAb! U CNOCOObI €& YCTPaHeHMS.

ANTIOMUHUIA: NonoXeHne B MNepnoamnyeckoin CMCTeMe XMMUYECKUX 3/1EMEHTOB
L. V. MeHfeneeBa, CTpoeHMe aToma, HaxoXaeHue B npupope. Pusnmyeckue u
XVIMUYECKME CBOMCTBA a/llOMUHMA. AMOTEPHbIE CBOMCTBA OKCMAA U TMAPOKCKAa
IIOMUHNA.

YKeneso: nonoxkeHue B NepuoanYecKon CUCTEME XUMUYECKUX 3NEMEHTOB L.
. MeHgeneeBa, CTPOEHMe aToMa, HaxoX[eHue B npupode. DUNYECKMEe U
XMIMUYECKME CBOMCTBA Xenesa. OKcuabl, rmapokeuabl u conv xenesa (1) n xenesa
(I11), nx coctas, CBOINCTBA M NONYYEHNE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIeHWe C obpasuaMmy MeTa/sioB M CMNaBoB, WX (PU3NYECKMMMU
CBOMCTBaMW,  W3y4YeHMe  pe3ynbTaToB  KOppo3uv  MeTainoB  (BOSMOXHO
MCNOMb30BaHVEe BUAEOMATEPUAIOB), OCOOEHHOCTE B3aMMOLENCTBUA  OKCuAa
KanbUMs M HaTpus C BOZOW (BO3MOXHO WCMO/b30BaHWE BWAeoMaTeprasos),
nccnefoBaHe CBOWCTB XKECTKOW BOAbI, NMpoLecca ropeHns xenesa B KUCIOPOLe
(BO3MOXXHO ~ MCMOSIb30BaHME  BMAeOMaTepuasioB), MPU3HAKOB  NPOTeKaHWs
KayeCTBEHHbIX peakuMil Ha WMOHbI: MarHus, KaabUmsi, aftOMUHUSA, LMHKa, >Kenesa
(1) v xenesa (I11), megn (11), HabnrogeHWe M onMcaHWe MPOLLECCOB OKpaLLVBaHUSA
NnameHW WOHaMW HaTpuA, Kaimsg W Kanbuma  (BO3MOXHO UCMO/Ib30BaHUe
BUJeOMaTepnasioB), UccneoBaHne ampoOTePHbIX CBOMCTB MMAPOKCUaa aNtoMUHMUS
M TMAPOKCUAA LMHKA, peLleHne aKCrnepMMeHTabHbIX 3aga4 no Teme «BaxHeiwne
MeTasI/bl U UX COELUHEHUS».

XuMHS U OKpPY:KaWLIas cpeaa

BewlectBa n matepuvanbl B MOBCEAHEBHOW >XWM3HW 4enoBeka. besonacHoe
MCNONb30BaHMe BELLECTB U XUMUYECKUX peakumin B ObITy. [epsasd nomowb npu
XVIMUYECKMX 0XKOrax 1 0TpaB/IEHUSAX.

XuMnyeckoe 3arpsisHeHUe OKpy»KaroLleil cpefbl (nNpegenbHas fonycTMMas
KOHUeHTpauus BellecTs, ganee — MNAK). Ponb XMUK B peLLeHn 3KOTOTUYECKNX
npo6nem.

Xumuueckuit IKCnepumenm:

n3ydyeHne 06pasL0B maTepuanoB (CTEK/O, Cn/aBbl MeTaI0B, NOMMMEPHbIE
marepuabl).

Mexcnpeomemunle ceéa3u



Peanusauma MexnpeLMeTHbIX CBA3EA NpWU U3yYeHUU Xumum B 9 Kracce
OCYLLECTB/IAETCA Yepe3 MCMOoMb30BaHME Kak O0OLWMX eCTeCTBEHHO-Hay4YHbIX
MOHATUIA, TakK U NMOHATUN, ABNAIOLMNXCA CUCTEMHBIMU ANA OTAe/bHbIX NMPeLMeTOB
eCTECTBEHHO-HaY4YHOr o LmMK/a.

O6LLume ecTeCTBEHHO-Hay4Hble MOHATUA: Hay4HbIA (hakT, runoTesa, 3aKoH,
Teopus,, aHaaM3, CWHTe3, Knaccuukauusa, nepuoLnNYHOCTb, HabMoaeHMe,
3KCMEPUMEHT, MOJeNMpPOBaHue, W3MepPeHUe, MOfefb, SBNEeHWe, MapHUKOBbIN
3 heKT, TEXHONOrNA, MaTepuasbl.

®dusmkKa: MaTepus, aTtoM, 3N1eKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUA,
M30TOMbI, PafMOaKTUBHOCTb, MOJIEKYNA, 3NEKTPUYECKUIA 3apsfd, MPOBOAHUKM,
MONYNPOBOAHVKN,  AM3NEKTPUKK, (DOTO3NIEMEHT, BELLECTBO, Teno, 00bEM,
arperaTtHoe COCTOsiHVE BELLEeCTBa, ras, pacTBop, PaCTBOPMMOCTb, KPUCTa/IINYECKaS
pelweéTKa, crnaebl, (IU3NYECKME BENYUHBI, eLUHULbI U3MEPEHUs, KOCMUYECKOoe
MPOCTPaHCTBO, NNaHeTbl, 38634bl, CONHLE.

Buonorua: dotocuHTes, AbixaHue, 6uocdepa, 3KocucTemMa, MUHEpasibHbIe
YA06pEeHNS, MUKPO3/IEMEHTbI, MaKpO3/IeMeHTbI, MUTaTe/IbHbIE BELLEeCTBa.

[eorpadusa: artmocdgepa, rugpocgepa, MWHepasbl, TOpHblE  MOPOAbI,
Mo/ie3Hble NCKOoMaemble, TONMBO, BOAHbIE PeCypChl.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHble pe3ynbTaTbl OCBOEHMS MNPOrpamMmbl OCHOBHOIO  06LEro
06pa3oBaHMs AOCTUraldTCAa B XOAe OOYYeHMs XUMWUA B €AMHCTBE Y4eBHOW U
BOCNUTATE/IbHOW AeATENIbHOCTW B COOTBETCTBMMN C TPAAMLMOHHBIMU POCCUNCKUMU
COLMOKYNbTYPHBbIMA W yXOBHO-HPABCTBEHHbLIMU LEHHOCTSIMW, MPUHATLIMU B
obLuecTBe npaBunamy M HOpMamy MOBeAeHUs U CNOCOGCTBYHOT npoLeccam
CamMOnoO3HaHMs, caMopasBUTUA 1 coLmanmn3aLmm obyyaroLLmMXcs.

JINYHOCTHble ~ pe3ynbTaTbl  OTPaXalT  FOTOBHOCTb  OOYy4aroLmMXxcs
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUMBHBLIX  LIEHHOCTHbIX OpPUEHTauuin u
paclUMpeHme OnbITa AesTe/IbHOCTU Ha e€ OCHOBE, B TOM YMC/IE B YaCTU:

1) maTpMOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOI 0 OTHOLLUEHUSA K OTeYeCTBEHHOMY KyNbTYPHOMY, UCTOPUYECKOMY
M Hay4YHOMY Hacnegmio, MOHUMAHUA 3HAYEHUS XUMUYECKOW HayKu B XKWU3HU
COBPEMEHHOro 06LlecTBa, CMNOCOBHOCTN BfafeTb AOCTOBEPHON WMHMOpPMaLMein o
MepeaoBbIX AOCTMDKEHUAX W OTKPbITUAX MUPOBOM M OTEYECTBEHHON XMMWUW,
3aMHTEPECOBAHHOCTM B Hay4HbIX 3HaAHWAX 00 YCTPOMCTBE MUpa 1 0BLLECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NpPeacTaB/eHns O COUMaIbHbIX HOPMax W MpaBuiax MeXIMYHOCTHbIX
OTHOLLEHWIA B KONEKTUBE, KOMMYHUKATUBHON KOMMETEHTHOCTWN B O6LLECTBEHHO
MONe3HOW,  yyeBHOMCCNEAOBATENIbCKOM,  TBOPYECKOW U ApyruMx  Buaax
[eATeNIbHOCTW, TOTOBHOCTM K pPa3HOOOpa3HOM COBMECTHOM [esATeNbHOCTU Mpu
BbIMO/IHEHUM  Y4ebHbIX, MO3HaBaTe/lbHbIX 3afad, BbINOAHEHUN XMMUYECKNX
3KCMEPUMEHTOB, CO34aHNN Y4ebHbIX NMPOEKTOB, CTPEM/IEHMS K B3aMMOMOHUMaHUIO
M B3aMMOMOMOLM B MNpoLecce 3TOM Y4yeOHOW [esATeNbHOCTM, TOTOBHOCTU
OLeHMBaTb CBOE TOBeAeHMe W MOCTYMKM CBOMX TOBapuULEn ¢ nosvumm
HPaBCTBEHHbIX 1 NPABOBbIX HOPM C YY4ETOM OCO3HaHWSA NOCNEACTBUIA NOCTYMKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MMPOBO33pEHYECKNE MpPeLCTaBNeHNss O BELLECTBE M XMMMWUYECKOW peakuuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PasBUTUA HayKM WM COCTaBNsOLLME
OCHOBY A/11 MOHMMaHWS CYLHOCTU Hay4yHOW KapTWHbI Mupa, NpeacTaBneHus 06
OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUSA NPUPOAbLI, B3aMMOCBA3AX YenoBeka C
MPVYPOAHOI CPeAoit, O POV XUMUX B MO3HAHWUMN 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/lbHble MOTWBbI, HanpaB/eHHbIE Ha MOMYYeHWEe HOBbLIX 3HAHWIA MO
XUMWUK, HeobXoauMble NS 00bACHEHWS HabMoAaeMblIX NPOLECCOB U ABNEHWUNA,
Mo3HaBaTe/lbHOM, WH(OPMALMOHHOMW N YMTaTeNbCKOW Ky/bTypbl, B TOM 4uche
HaBbIKOB CaMOCTOATE/IbHOW paboTbl C  Y4eOHbIMM  TeKCTaMK, CrpaBOYHOM



NNTEPaTYpon, AOCTYMHbIMW  TEXHUYECKMMMU CPeAcTBaMu  MH(OPMaLMOHHBIX
TEXHOMOTNA;

MHTEpeC K OOYyYeHMIO W MNO3HaHMIO, /H0603HATE/IbHOCTb, FOTOBHOCTH U
CMOCOOHOCTL K caM000pa30BaHWiO,  MPOEKTHOM U UCCNefoBaTeNlbCKOM
[eATeNbHOCTU, K 0CO3HaHHOMY BbIGOPY HanpaBNeHHOCTU W YPOBHSA 006Yy4YeHWs B
AanbHenLwem;

4) popMHpPOBAHUS KYJILTYPbI 3/10POBbSI:

OCO3HaHMe LEHHOCTM D>KM3HM, OTBETCTBEHHOIO OTHOLWUEHWS K CBOEMY
3[0POBbIO, YCTaHOBKM Ha 3[0POBbIA 06pa3 XXWU3HW, OCO3HAHWE MOCNeACTBUA W
HenpusATUe BpeAHbIX NPUBbIYeK (YNoTpebneHnsa ankorons, HapKOTUKOB, KYpeHus),
Heobxo4MMOCTM  cobntofeHns npasun  6e3onacHOCTM npu  obpalleHmn ¢
XMMMWYECKMM BELLLECTBAMMW B ObITY U peasibHOM XKN3HN;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPaKTUYeCKOMY U3y4YeHnto npodieccuii 1 Tpya pasnnyHoro poaa,
yBaXKEHWe K Tpyay W pesynbTaTam TPYAOBOWA [eSATeNbHOCTW, B TOM YMUC/E Ha
OCHOBE MPUMEHEHUS MPeAMETHbIX 3HAHWM MO XMMWUW, OCO3HaHHbIA BbIGOP
VHANBUAYaNIbHON TPAeKTOPUM MPOAOC/HKEHUS 06pa3oBaHMs C YYETOM NINYHOCTHBIX
MHTEPECOB N CMOCOBHOCTM K XMMUMK, 0OLLECTBEHHbIX MHTEPECOB N NOTPeBHOCTENR,
YCMELUHON NpogecCnoHanbHOM AesTENbHOCTA U Pa3BUTUSA HEOOXOANMBIX YMEHUA,
FOTOBHOCTb afanTUpPoBaThCA B NPOECCUOHANBHOW CPeae;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS :

3KO/OrMYeckmn LienecoobpasHoe OTHOLUEHME K MpUPOAe Kak WCTOUYHUKY
XXMU3HM Ha 3emsie, OCHOBE €€ CYLLLeCTBOBaHMSA, NOHNMaHNe LleHHOCTU 3[0pOBOro M
6e3onacHoro o6pasa >XW3HW, OTBETCTBEHHOE OTHOLUEHWEe K COBCTBEHHOMY
(hM3nYeCKOMY M MNCUXNYECKOMY 3[0POBbI, OCO3HaHME LEHHOCTU COBMOAEHS
npasma 6e30MacHOro NoBeAeHUA Mpy paboTe € BeLLECTBAMU, a TAKXKE B CUTYaLUsX,
YIPOXaKLLMX 340P0BLI0 1 XMU3HU NIOLEN;

CMOCOGHOCTN MPUMEHATL 3HaHWSA, MOJlyYaeMble MPU U3YYEHUU XUMUK, 4NS
peLleHns 3aaa4, CBA3aHHbIX C OKPYXKatoLwei NpupoaHO cpefoit, AN NOBbILLIEHNS
YPOBHSI  3KOMOrMYECKON  Ky/bTypbl, 0CO3HaHMA  rno6abHOrO  XapakTepa
9KONOrMYECKMX NPOo6/IeM U NyTeld UX PeLleHns NOCpeAcTBOM METOAO0B XUMWUM,
3KONOrMYECKOro MbILWIEHNS, YMEHNA PYKOBOACTBOBATLCSA UM B MO3HaBaTe/1bHOM,
KOMMYHWKaTUBHOM ¥ COLNaNbHON NpakTuKe.

METANPEAMETHBIE PE3YJIbTATDI

B cocTtaBe MeTanpegMeTHbIX pPe3y/nbTaTOB BbI4ENAT 3HaUYMMble ANA
(hopMMpOBaHMS  MUPOBO33PEHNA  O6LLEHay4YHble MOHATMS  (3aKOH, Teopus,
MPVHLUMM, rMnoTesa, (hakT, cucTemMa, NPOLECC, SKCMEPUMEHT U [pYyroe.), KOTopble
MCNONb3YHOTCA B ECTECTBEHHO-Hay4HbIX Y4eOHbIX MpefMeTax W MO3BOJMIAKT Ha
OCHOBE 3HaHWI K3 3TUX NpPeAMEeTOB (HOPMMPOBaTh MpPeACTaB/ieHNe O Le/IOCTHOM



Hay4HOW KapTWUHe MUpa, N YHMUBEPCa/bHble YYebHble AeiCcTBUA (MOo3HaBaTe/bHbIE,
KOMMYHUKATUBHbIE, PerynsiTMBHbIE), KOTOpble 06ecrneynBatoT (HOpMUpOBaHME
FOTOBHOCTW K CaMOCTOATE/IbHOMY MIAHUPOBAHMIO U OCYLLECTB/IEHNIO Y4YeBHOW
[eATe/IbHOCTU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JiornyecKkue 1eMCTBUA:

YMEHUA WCMOoMb30BaTh MPUEMbI JIOTUYECKOTO MbILLMEHUA MNPU OCBOEHUM
3HaHWIA: pacKpbIBaTb CMbIC/T XMUMUYECKUX MOHATUIA (BbIAENATb UX XapaKTepHble
NMPU3HaKW, yCTaHaB/MMBaTb B3aMMOCBA3b C APYTUMMW MOHATUAMU), WUCMOMb30BaTb
MOHATUA ANA 06BACHEHMS OTAENbHbIX (DAaKTOB U ABMEHWUIA, BbIGUPaTL OCHOBaHUSA U
KpUTepUKN AN Knaccuukaumm XUMUYECKMUX BELLECTB M XUMWYECKMX peakuuii,
yCTaHaBNMBaTb MPUYUHHO-CNELACTBEHHbIE CBA3M MeXAY OO0beKTaMu W3y4yeHus,
CTPOUTb NIOTMYECKME paccyXaeHnsa (MHAYKTVBHbIE, AefyKTUBHbIE, MO aHaorum),
[ieNnaTtb BbIBOAbI M 3aK/THOUYEHNS;

YMeHVEe TMPUMEHATL B NPOLECCe MO3HaHWA MOHATUA (NpeaMeTHble U
MeTanpeiMeTHbIE), CUMBO/INYECKMNE (3HAKOBbIE) MOAE/N, UCMOMb3YeMble B XUMUMW,
Npeobpa3oBbIBaTh LUMPOKO MPUMEHSEMbIE B XUMUN MOZE/bHbIE MPeACTaBNeHUs —
XUMUYECKUA 3HaK (CMMBO/T 3M1eMEHTA), XMMWUYeckass qopmyna W ypaBHEHUe
XMMWYECKOIN peakumuu — rnpy peweHnn y4yebHOo-no3HaBaTebHbIX 3a4ad, € Y4ETOM
3TUX MOJESIbHbIX MPeACTaBNeHUIA BbISBNATb U XapaKTepu3oBaTb CYLLECTBEHHbIE
MPU3HaKN U3y4aemMblX 00BEKTOB — XMMMUYECKMX BELLECTB Y XUMUYECKUX peakLuuid,
BbISIBNATL  00LMe  3aKOHOMEPHOCTW,  MPUYMHHO-CNEACTBEHHbIE  CBA3M U
NPOTMBOPEYMS B U3yYaeMblX MPOLECcax U ABNEHNAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMeHVe WCMo/Mb30BaTh MOCTaB/IEHHbIE BOMPOCHbI B KayecTBe WHCTPYMEHTa
MO3HaHWA, a Takke B KayecTBe OCHOBbl AN (POPMUPOBAHUA TUMOTE3bl MO
MPOBEPKe NPaBU/IbHOCTY BbICKA3bIBAEMbIX CY)XXAEHWIA;

npuobpeTeHre oOMbiTa MO MJAHUPOBAHWIO, OPraHu3auuy n NPOBEeAEHUIO
YYEHNYECKMX IKCMEPUMEHTOB, YMeHVe Habnogatb 3a XO4OM  mpoLecca,
CamMOoCTOATe/IbHO MPOrHO3MPOBAaThL €ro pesy/bTart, (POPMYINMPoBaTb 0606LLEHNA U
BbIBOAbI MO pe3ynbTataM MnpoBeféHHOro OnbITa, UCCNef0BaHUsA, COCTaBMATL OTYET
0 NMpojaenaHHon paborTe.

Pabora ¢ unpopmaumeii:

yMeHue BblOMpaTb, aHa/M3npPoBaTb W WHTEPMPeTUPOBaTb WMHMOPMALMIO
Pa3NNYHbLIX BUAOB N (hopM NPeLCTaB/eHns, NOyYaemyro U3 pasHbiX UCTOYHUKOB
(Hay4Ho-monynspHaa nmMTepatypa XUMMUYECKOrO COLEp>KaHus, CrpaBoYHble
nocobus, pecypcbl VIHTepHeTa), KPUTUYECKM OLEHMBaTb MPOTMBOPEUMBYIO W
HeOCTOBEPHYIO MH(HOPMALMIO;



YMEHWe MPUMEHATb pasnyYHble METOAb!I M 3anpocbl Mpu MoUcKe U oTbope
MHOPMaLMM U COOTBETCTBYHOLUMX [AaHHbIX, HEOOXOAUMBIX [AN1A BbINOSHEHNA
y4yebHbIX 1 NO3HaBaTe/IbHbIX 3a4a4 onpeaenéHHOro Tmna, nNpuobpeTeHne onbiTa B
0611aCcTM  MCNOMb30BaHUS  MH(OPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOMOT WA,
OBNafieHne KynbTypOoi aKTUBHOIO MCMO/b30BaHNSA Pa3/IMUHbIX MOUCKOBbLIX CUCTEM,
CaMOCTOATENIbHO BbIOMPaTh ONTUMaIbHYO (DOPMY MPeACTaBIeHNs NHOPMaLUn 1
WNMOCTPUPOBATL  peLlaeMble 3a[adi  HEC/IOXKHbIMU CXeMaMK, auarpaMmMami,
APYrvMu hopMamMm rpagivki U X KOMOUHaLMAMN;

YMEHMe WCMOoNb30BaTb W aHanM3upoBaTb B npouecce yyebHOW WU
nccnenoBaTeIbCKOn AesTeNlbHOCTU MHOPMAaLUIO O BAMSHUN MPOMbILLIEHHOCTH,
Ce/lbCKOro XO03MCTBA M TPaHCMOpPTa Ha COCTOSIHME OKpY»KaroLlei npupoaHON
cpeabl.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

yMeHUs 3afaBaTb BoMpocbl (B Xofe pAuanora n (M) AUCKYcCUKM) Mo
CyllecTBY  06CYyXJaeMol  TeMbl, (POpPMynMpoBaTb  CBOW  MPEASIOKEHUS
OTHOCMTE/IbHO BbINOMHEHUS NPeANOXEeHHOWN 3a4auu;

YMEHUS  NPeACTaBNATb  MOMYYeHHble  pe3y/bTaTbl  MO3HaBaTE/1bHOM
[eATeNbHOCTM B YCTHbIX W MWCbMEHHbLIX TEKCTax; [JenaTb MpPe3eHTaLuto
pe3y/nibTaToB BbIMO/IHEHUS XMMWUYECKOro 3KCnepuMeHTa (1abopaTopHOro OrbiTa,
nabopaTopHoi paboTbl MO NCCNeL0BaHNIO CBONCTB BELLLECTB, Y4eOHOr0 NPOEKTa);

YMEHWA Y4ebHOro COTPYAHMYECTBa CO CBEPCTHMKaMW B COBMECTHOW
Mo3HaBaTe/lbHOM W UCCNeAoBaTeNbCKOM  AeATeNIbHOCTM  MpU pPeLleHum
BO3HMKaKOWMX npobnemM Ha OCHOBe Y4éTa OOLMX WHTEPEecOB W COriacoBaHus
nosnunii (06CyXaeHUs,, 06MeH MHEHWUAMU, «MO3rOBbIE LUTYPMbI», KOOPAMHALMA
COBMECTHbIX  [eCTBUWIA, OnpefenieHNe KpUTepMeB MO OLEHKe Ka4vecTea
BbINO/IHEHHOW pPaboTbl U ApYrue).

PeryasiTuBHbIe YHUBepPCcAJIbHbIE Y4eOHbIE 1eiCTBHS:

YMEHMe CaMOCTOATENIbHO ONpefensTb Uenn [LesTeNlbHOCTWU, MIaHMpPOoBaTh,
OCYLLECTBNISATb, KOHTPONMPOBATb M NPU HEOOXOAMMOCTU KOPPEKTMPOBATL CBOHO
[eATeNlbHOCTb, BblbMpaTh Hanbonee sPQPeKTUBHbIE CNOCOOLI PELLEHNS YUYeBOHbIX U
Mo3HaBaTe/IbHbIX 334a4y, CaMOCTOATE/IbHO COCTaBMsATb WU  KOPPEeKTUpoBaThb
NPEeASIOKEHHbIA  anropuT™M  AeNCTBUMA NPU  BbIMOMHEHUWN 3afaHUil C  Y4ETOM
MOMYYeHNA HOBbIX 3HAHUA 06 M3yyaeMblX 00bEKTaX — BELLeCTBAX M peakuusx,
OLeHMBaTb COOTBETCTBME MOSTYYEHHOro pe3y/ibTata 3asfB/IeHHOW Lenu, YMeHue
MCNONb30BaTh M aHAIM3MPOBATb KOHTEKCTI, Mpef/iaraemble B YC/I0BUM 3aAaHui.

NPEAMETHBIE PE3YJIBTATDI

B coctaBe npefMeTHbIX pe3ynbTaToB MO OCBOEHUID 006A3aTeNbHOrO0
CoAepXKaHus, YCTaHOB/IEHHOrO [aHHOW (hefepasibHOM paboyert MpPorpaMMmon,
BbIAENAKT: OCBOEHHble 00YYalOLWMMUCSA HayyHble 3HaHWUSA, YMEHWA U Crocoobl



OEACTBUIA, cneunuueckne ana  npegMeTHoONn obnactm  «XuMusi»,  BUAbl
[eATeNbHOCTM MO MOMYYEHUIO  HOBOIO  3HAHWA, €ero  WHTepnpeTauuu,
Npeo6pazoBaHNIo U NMPUMEHEHWIO B Pa3/IMYHBIX YYeOHbIX Y HOBbIX CUTYaLMAX.

K KoHLy 06y4eHus B 8 kiacce NpeAMeTHblE pe3y/ibTaTbl HA 6a30BOM YPOBHE

[0/MKHbI 0TPaXKaTb CHOPMMPOBAHHOCTL Y 06YYatoLLMXCH YMEHWIA:

e PacKpblBaTb CMbIC/T OCHOBHbIX XMMWYECKUX MOHATMIA: aTOM, MOJIEKY/a,
XVMWYECKUIA 3/1EMEHT, MPOCTOE BELLECTBO, C/IOXHOE BeLLECTBO, CMeCb
(ogHOpOAHas 1 HeoAHOPOAHAs), Ba/IEHTHOCTb, OTHOCUTE/IbHAs aTOMHas u
MOJIEKYNISAPHas Macca, KOMMYeCTBO BELLECTBa, MOJSIb, MONSpPHas Macca,
MaccoBas [0/ XMMUYECKOro 3/IeMeHTa B COeJMHEHNMN, MONSIPHbIA 00BLEM,
OKCUA, KUCNOTa, OCHOBaHWE, COJfb, 3MEKTPOOTPULATENbHOCTb, CTErMeHb
OKWUCNEHUs, XMMUYEeCKas peakumsi, KnacCuukaums peakuuii: peakuuu
COEAMHEHUNS, peakUMM PasnOoXeHWs, peakuun 3ameLleHns, peakumu
06MeHa, 3K30- 1 3HA0TEPMUYECKME peakLnn, TEMMNOBON AGEKT peakLuu,
SAp0 aToMa, 3M1EeKTPOHHbIA CNoM aTtoma, aToMHas opbutans, paguyc
aToma, XMMUYecKast CBA3b, NONSIPHAs M HenonspHas KOBa/IeHTHas CBA3b,
MOHHas CBSA3b, MOH, KaTWOH, aHMOH, PacTBOpP, MaccoBas A0MS BeLlecTBa
(NpoueHTHas KOHLEHTpaLWMA) B pacTBOpE;

e WIKOCTPUPOBATL B3aMMOCBA3b OCHOBHbLIX XMMWYECKMX MOHATUA W©
MPUMEHATb 3TV NOHATUSA NPU ONUCAHNM BELLECTB U UX NPEBPaLLEHWA;

e UCMOMb30BaTb XUMWYECKYHD CUMMBOSIMKY [JI1 COCTaB/EHUs  opmyn
BELLECTB M YPaBHEHUI XUMUYECKUX PeaKLNii;

o OMNpefensTb Ba/IEHTHOCTb aTOMOB 3/IEMEHTOB B OMHAPHBIX COEAVHEHUAX,
CTEeMeHb  OKUC/IEHUS  3/IEMEHTOB B OWMHApHbIX  COEfAMHEeHUsX,
MPUHAANEXXHOCTb BELECTB K OnNpeAenéHHOMY K/accy COefMHEeHWIn Mo
(opmynam, BWL XUMWYECKOW CBA3M (KOBa/leHTHast W  WOHHas) B
HeopraHM4yecKnx CoeIHEHNAX;

e packpbiBaTb cmbicn [lepuogmyeckoro 3akoHa [. . MeHpeneesa:
LEMOHCTPUPOBaTb MOHMMaHWe MepPUOANYECKOM 3aBUCUMMOCTU CBOMCTB
XVIMUYECKUX 3/IEMEHTOB OT UX MOMOXeHWUs B lMepnogmnyeckon cucteme,
3aKOHOB COXpaHeHMs MacCbl BeLLecTB, MOCTOSHCTBAa COCTaBa, aTOMHO-
MOJIEKY/IIPHOI O YYeHWs, 3aK0OHa ABOraspo;

e OMNUCbIBATb W XapakTepu3oBaTb TabnMyHy ¢opmy [lepuognyeckoi
CUCTEMbI  XMMWYECKUX 3/IEMEHTOB: pas3nyaTb MOHATUSA  «r/laBHas
nogrpynna (A-rpynna)» un «noboyHas noarpynna (b-rpynna)», Manble u
bonblive nepuofbl, COOTHOCUTb 0003HAYeHUs, KOTOpble WMEKTCH B
Tabnuue «[llepvognyeckas cucteMa XUMUYECKMX 3nemeHToB . W.
MeHzeneeBa» C YMC/OBbIMM XapaKTepUCTMKaMu CTPOEHWUS aToMOB



XMIMUYECKMX 3M1IEMEHTOB (COCTaB 1 3apsaf f4pa, obLiee YMCo 31eKTPOHOB
W pacrnpegeneHune Ux rno 3N1eKTPOHHLIM COSAM);

KnaccupuumpoBaTb XMMUYECKME 3/IEMEHTbI, HEOpraHMyecKune BeLLecTBa,
XMMUYeCK/e peakummn (Mo ymMcny U COoCTaBy Y4acTBYHOLWMX B peakumu
BELLECTB, MO TernsioBoMy aPgeKTy);

XapakTepu3oBaTb (ONuCbIBaTb) 06LLUME XMMUYECKME CBOMCTBA BELLECTB
Pa3/INYHbIX KNaccoB, NOATBEPXKAAs ONMcaHne npumepamun MoseKynspHbIX
ypaBHEHWI COOTBETCTBYIOLNX XUMUYECKNX PEaKLMNA;

MPOrHO3MpOBaTh CBOWCTBA BELLECTB B 3aBUCUMOCTM OT UX KaYeCTBEHHOIO
COCTaBa, BO3MOXHOCTW TMNPOTEKaHUA XUMWUYECKUX MpeBpalleHnii B
Pa3INYHbIX YC/IOBUSAX;

BbIYACNATD  OTHOCUTENIbHYIO  MOMEKYNSAPHYIO M MOMSPHYKD  MaccChl
BELLECTB, MAaCCOBYI [O/0 XMMUYECKOro 3fieMeHTa Mo dopmyne
COeAMHEHMNS, MAaCCOBYHO A0/t0 BELLLECTBA B PacTBOPE, MPOBOAMTL PacUéThI
MO YPaBHEHNIO XMMUYECKOW peakLnu;

MPUMEHSATb OCHOBHbIE OrepaLn MbICIUTENIbHOW AesTeNbHOCTU — aHaNn3
N CUHTE3, CpaBHeHMe, 0600LleHMe, cuCTemaTM3aumio, Kraccugmkauto,
BbISIB/IEHWE MPUYUHHO-CNEACTBEHHbIX CBA3EN — ANA U3Y4YeHWs CBOWCTB
BELLECTB U XMMUYECKUX peakuuid, eCTeCTBEHHO-HayuHble MeTOAbI
MO3HaHWA — HabMOAeHVEe, W3MEPEeHWe, MOAE/MPOBaHuE, 3KCMNepUMEHT
(peanbHbI 1 MbICNEHHbIN);

cnefoBaTb  MpaBWiam  MOMb30BaHUA  XUMWUYECKOW  MoCyfod K
nabopatopHbiM 0060pyAOBaHMEM, a Takke nMpaBuiaM o06palleHns C
BELecTBaMM B COOTBETCTBUM C  MHCTPYKUMSMM MO  BbIMO/IHEHUIO
NabopaTopHbIX XUMUYECKMX OMbITOB MO MOMYYEHUIO W COBMPaHUIO
razoobpasHbiX BellecTB (BoAgopoda W Kuciopogda), NPUroTOB/IEHMIO
PacTBOPOB C OMNpeAenEéHHON MacCOBOWN A0/eil pacTBOPEHHOIO BELLECTBA,
NnaHWpoBaTb U MNPOBOAUTL  XMMMWUYECKMe  3KCMEePUMEHTbl MO
pacro3HaBaHMI0 PacTBOPOB LLEN0Yel N KUCMOT C NOMOLLbI MHANKATOPOB
(nakmyc, theHoONMTANENH, METUNOPAHX N APpYrue).

K KOHLly 06y4eHusi B 9 kiracce NpeaMeTHble pe3y/bTaTbl Ha 6a30BOM YpPOBHE
[O/MKHbI 0TPaXaTb CHOPMMUPOBAHHOCTL Y 00YUAOLLMXCS YMEHWIA:

PacKpbIBaTb CMbIC/T OCHOBHbIX XWMWYECKMX TMOHSATUIA:  XUMUYECKUIA
37IEMEHT, aTOM, MONeKyna, WOH, KaTWOH, aHWOH, MPOCTOe BELLIECTRBO,
CNOXHOE BELUIECTBO, Ba/leHTHOCTb, 3MEKTPOOTPULLATENBHOCTb, CTEmeHb
OKUCNEHMS, XUMUYeCKas peakuus, XMMUYecKas CBS3b, TEM0BOM athdeKT
peakUuu,  MOfb,  MOMSPHbIA  06LEM,  PacTBOP,  3NEKTPOMUTHI,
HE3NEKTPONUTbI, 3NEKTPONUTMYECKas AMccouMaums, PeakuuyM WOHHOrOo
0oOMeHa, KaTa/n3aTop, XMMWYECKOe paBHOBecWe, 06paTUMble U



HeobpaTUMble peakuuu, OKUCNTENbHO-BOCCTAHOBUTE/IbHLIE PeaKLmu,
OKUC/INTENlb,  BOCCTAHOBWUTENb,  OKUC/IeHWe 1 BOCCTAHOB/IEHME,
annoTponusa, aMmoTepHOCTb, XMMUYecKass CBA3b (KOBasleHTHas, MOHHas,
MeTa/lInyecKas), KpUCTa/IMYecKas peLléTka, KOopposus  MeTaslsios,
CnnaBbl, CKOPOCTb XMMWYECKON peakuumu, npefenbHO AonycTumas
KOHUeHTpauua MNAK BeLlecTsa,;

WNMOCTPUPOBaTb  B3aMMOCBSA3b OCHOBHbLIX XWMWUYECKUX MOHATUA ©
MPUMEHSATb 3TW NOHATUA MPU ONMCAHUN BELLECTB M UX NPeBpaLLeHi;
MCMOMb30BaTb XUMWYECKYHD CUMBOMMKY A/ COCTaBfIEHUS  (HOPMYS
BELLLECTB N YPaBHEHWNIA XUMNYECKNX PeaKLiA;

onpesensTb BaIEHTHOCTb N CTEMEHb OKMUCNEHNA XUMUYECKNX 3/1EMEHTOB B
COELMHEHNAX Pas3/IMYHOrO0 COCTaBa, MNPUHAANIEXHOCTb BELLEeCTB K
onpefenéHHOMY Knaccy COeAMHEHWIn No Qopmynam, BUA XMMWUYECKOW
cBA3N (KOBaJIeHTHasA, WOHHasA, MeTa/l/Inyeckas) B  HeOpraHU4ecKmx
COeAMHEHUAX, 3apsi[ MOHA MO XMMMUYECKOW (hopmyne, XapakTep cpefbl B
BOAHbIX PacTBOpax HeEOpPraHWYeCKNX COeAMHEHWUIA, TUN KPUCTaSININYECKOW
PELLETKN KOHKPETHOr 0 BELLECTBA;

packpbiBaTb CMbIcn [lepuoguyeckoro 3akoHa [. W. MeHgeneesa u
LEMOHCTPUPOBaTb ero MOHVMMaHWe: OMWCbIBaTb W XapaKTepu30BaTb
TabnmuHyto hopmy [Meprofmyeckort CUCTEMbl XUMUYECKUX 3/1EMEHTOB:
pasnuyatb MNOHATUSA «rnaBHad nogrpynna (A-rpynna)» M «noboyHas
noarpynna (b-rpynna)», masible u 60MblIME MEepuUoAbl, COOTHOCWUTb
0603HayeHns, KOTOpble WMEKTCA B Mepuoamyeckor Tabnuue, C
UMC/IOBBIMW  XapaKTepUCTMKaMW  CTPOEHWS  aTOMOB  XUMWYECKUX
aNeMeHTOB (cocTaB W 3apsAg  Sapa, o6llee 4MC/IO  3/1EKTPOHOB MU
pacnpefeneHve WX MO 3/IEKTPOHHbIM  C/I0SIM), O0OBACHATL  06Lne
3aKOHOMEPHOCTN B M3MEHEHUWN CBOWCTB 3/IEMEHTOB U WX COEAVHEHUI B
npegenax MasblX NEPUOLOB W TNaBHbIX MOAMPYMM C YYETOM CTPOEHUS UX
aTOMOB;

KlacCuMuLMpoBaTb XMMUYECKME 3/IEMEHTbI, HEOpraHW4ecKune BeLLecTBa,
XMIMUYeCK/e peakumn (Mo YMCny U COCTaBy Y4YacCTBYHOLMX B peakuuu
BELLECTB, MO TENJ0BOMY 3((EKTY, MO U3MEHEHUIO CTEMeHel OKWUCNeHUs
XVIMUYECKNX 3/1EMEHTOB);

XapakTepu3osaTb (OnNucbiBaTb) 00LWME U CreuMpUYecKne XMMUYECKme
CBOMCTBA MPOCTbIX W CMOXHbIX BeELECTB, MNOATBEPXKAAsA OnmMcaHue
npumepamy MOSIEKYNIAPHBIX UM WMOHHbIX YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUNYECKNX peakuuii;

COCTaB/IATb  YPaBHEHWUA  3MEKTPONIUTMYECKON  auccoumalmm  KUCOT,
LLLe/I0Yein 1 Coneid, MoJHbIE U COKPALLEHHbIE YPaBHEHUA peakLmili MOHHOTO



obMeHa, ypaBHEHMSi peakuuidi, MOATBEPXKAAOLWMX CYLLECTBOBaHMe
reHeTMYeCKOW CBA3N MeXY BeLecTBaMu pas/IMYHbIX KIaccos;
packpbiBaTb  CYLLHOCTb  OKWC/IUTENbHO-BOCCTAHOBUTENIbHBLIX — pPeakuuid
NMocpeACcTBOM COCTaB/eHNS 3MIEKTPOHHOIO 6asiaHca aTUX peakunii;
MPOrHO3MpoBaTb CBOWCTBa BELLECTB B 3aBMCMMOCTM OT WX CTPOEHWUS,
BO3MOXHOCTM MPOTEKaHNA XUMWYECKMX MPeBpPaLeHnii B Pas/IMyHbIX
YCNOBUSX;

BbIYACNATD  OTHOCUTENIbHYIO  MOMEKYNSAPHYIO M MOMIAPHYKO  MaccChl
BELLECTB, MAaCCOBYK [O/I0 XMMUYECKOro 3fieMeHTa no gopmyne
COeAMHEHMNS, MAaCCOBYIO [0/H0 BELLECTBA B pacTBOPE, MPOBOAUTL PacHEThI
MO YPaBHEHNIO XMMUYECKOW peakLnu;

cobnogatb  npaeBuMna  MoMb30BaHWA  XMMUYECKOW  Mocygod U
nabopaTopHbIM 060pyAOBaHMEM, a TakXe nMpaBuna obpalleHus C
BELEeCTBaMM B COOTBETCTBUM C  MHCTPYKUMSMM MO  BbINOAHEHUIO
NabopaTopHbIX XMMMUYECKMX OMbITOB MO MOAYYEHUO WU COBMpaHMIO
razoo6pasHbIx BeLLeCTB (aMMMaKa 1 YrnekKucnoro rasa);

NPOBOAMTL  peakuun,  NOATBEPXKAAMOLIME  KAYeCTBEHHbIN  cOCTaB
Pa3/IMYHbIX BELLECTB: pacrno3HaBaTb OMbITHLIM MYTEM X/0pua-, 6pomna-,
nogna-, kapboHart-, docar-, cunmkat-, Cynbgar-, rMAPOKCUA-WOHBI,
KaTMOHbl aMMOHWUA N NOHbI M3YYeHHbIX METa/I/IoB, MPUCYTCTBYHOLWME B
BOZHbIX pacTBOpPax HeOpraHN4ecKnX BeLLeCTB;

MPYMEHATb OCHOBHbIE OMepaLumy MbICIUTENIbHOW AeATe/IbHOCTU — aHan3
W CUHTE3, CpaBHeHWe, 00600LleHMe, CcuUCTEMATM3aLMIO,  BbISIB/IEHNE
MPUYNHHO-CNIEACTBEHHbIX CBA3eW — A1 M3YYeHUs CBOWCTB BELLECTB U
XVMUYECKMX peakuuid, eCTeCTBEHHO-Hay4Hble MeTOAbl MO3HaHuA —
HabntofeHNe, M3MepeHue, MOAENMPOBaHME, 3KCMEPUMEHT (peasibHblA 1
MbIC/IEHHbIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMpPOorpamMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3)1e.11 1. HepBOHa‘laﬂbele XUMHUYCCKHUEC MOHATUA
XnMunsg — BaXxHas 0611acTb
11 eCTeCTBO3HaHWA U1 5 0 5 bubnnoreka LLOK
' MPaKTUYeCKOW AesTeNIbHOCTM https://m.edsoo.ru/7f41837c
yesioBeka
12 BelecTtBa U XMMUYecKme 15 1 0 bubnnoteka LLOK
' peakuum https://m.edso0.ru/7f41837¢c
WToro no pasgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3ayx. Knucnopog. lNoHatue 6 0 0 Bubnmoteka LLOK
' 06 okcmpaax https://m.edso0.ru/7f41837c
Bopopoa.lNoHATME 0 Kucnotax Bubnmoteka LLOK
2.2 8 0 1
n congax https://m.edso0.ru/7f41837c
Bopa. PacTtBopsbl. MoHATKE 06 Bubnmoteka LLOK
2.3 5 1 1
OCHOBaHMAX https://m.edso0.ru/7f41837c
54 OCHOBHbIE Knacchl 11 1 1 Bubnmoteka LLOK
' HeopraHM4yecKnx coeiMHeHNIA https://m.edsoo.ru/7f41837c
WToro no pasgeny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

MeproanYecKnii 3aKOoH 1

31 Nepropamnyeckasa cucrtema 7 Bubnunoteka LILOK
XNMUYeCcKMxX anemeHToB . . https://m.edso0.ru/7f41837c
MeHpeneesa. CTpoeHuMe aToMa

3.2 ézrgnq;fef:H?.%' 8 bubnmorexa LIOK

https://m.edso00.ru/7f41837¢
BOCCTaHOBUTE/IbHbIE PeaKLmm
bnbnmoteka LLIOK
viToro o paspeny 15 https://m.edso00.ru/7f41837¢
Pe3epBHOe Bpems 3 bubnorexa LIOK
https://m.edso00.ru/7f41837¢
OBLWEE KOTMYECTBO YACOB INO 68

NMPOIrPAMME



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

9 KUIIACC

KoauyecTBO yacoB 3.]'IeKTp0HHLIe
HaumenoBanue a3/1eJi0B U TEM 1051 OBbIC
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NporpaMMel Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 IMoBTOpeHME 1 yrny6neHmne 3HaHWI 5 1 0 bubnnoteka LIOK
' OCHOBHbIX pa3fenioB Kypca 8 Knacca https://m.edso0.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XMMNYECKUX 4 0 0 bubnnoteka LIOK
' peakumii https://m.edso0.ru/7f41a636
13 DNeKTPONNTUYECKAsA AMccoLmaums. 3 1 1 bnbnmoteka LLOK
' XUMMYecKune peakLmm B pacTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 O6Lwan xapaKTepuUCcTKa XMMUYECKNX 4 0 1 Bubnmoteka LIOK
' anemeHToB VIIA-rpynnbl. [ManoreHsbl https://m.edsoo.ru/7f41a636
O6Luas xapakTeprcTUKa XMMUYECKNX
2.2 anemeHToB VIA-rpynnsl. Cepa n eé 6 0 0 bubmmorexa LIOK
' pynmbl. &P https://m.eds00.ru/7f41a636
COeANHEHMS
OObLuas xapakTeprcTuKa XMMUYECKNX
2.3 anemeHToB VA-rpynnbl. A30T, hocqop 1 nx 7 0 1 bubnmoteka LIOK
' ' ’ https://m.edso0.ru/7f41a636
COeANHEHMS
OObLuas xapakTepncTnKa XMMUYECKNX
24 anemeHTOB IVA-Tpynnol. ¥Yrnepoa v 8 1 2 bubnuoreka LIOK
' . Py, POA https://m.eds00.ru/7f41a636
KPEMHWUIA N NX COeANHEHUS
WToro no pasgeny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

o Bubnnoteka LLOK
3.1 Obuyye caovcTea MeTa/N08 4 https://m.edsoo.ru/7f41a636
o bubnunoteka LIOK
3.2 BaxkHenwine metan/ibl N UX coeMHeHnA 16 https://m.edso0.ru/7f41a636
WToro no pasgeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BellecTBa 1 MaTepunasbl B XXU3HW Yen0BeKa 3 bubnvorexa LIOK
' W P https://m.edsoo.ru/7f41a636
WMToro no pasgeny 3
Pe3epBHOe Bpems 3 bubnvorexa LIOK
P P https://m.edso00.ru/7f41a636
OBLWEE KOMMYECTBO YACOB MO NMPOIrPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoapmpie | Mpaxruteckue H3y4YeHU A o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl

1 MpeameT XUMUK. Po/b XUMWUX B XKU3HU 1 0 0 Bubnnoteka LLOK
yesioBeka. Tesna 1 BeLlecTsa 06.09.2023 | https://m.edsoo.ru/ff0d210c

) lMoHATME 0 MeTOax No3HaHUA B 1 0 0 bubnunoteka LLOK
XUMUN 07.09.2023 | https://m.edsoo.ru/ff0d227e
MpakTnyeckas pabota Ne 1 «[Mpasuna

3 paboTbl B 1abopaTopum 1 NpuémMbI 1 0 1 Bubnuoteka LLOK
obpaLLeHns ¢ nabopaTopHbIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
o6opyaoBaHVeM»

4 UncTble Belectsa 1 cmecu. Crnocoobsl 1 0 0 Bbubnmoteka LLOK
pasfenieHns cMeceit 14.09.2023 | https://m.edsoo.ru/ff0d26ca
MpakTnyeckas padoTa Ne 2

5 «Pa3geneHune cmecein (Ha npumMepe 1 0 1 bubmuorexa LIOK

o 20.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKM MOBAPEHHOW COMKN)»
bubnunoteka LIOK

0 ATOMBI 1 MOTEKy b 1 0 0 21.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKNEe 3/IEMEHTbI. 3HaKK 1 0 0 Bubnnoteka LLOK
(CMMBO/IbI) XUMNYECKMX 3/IEMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8

bubnunoteka LIOK

8 MlpocTbie 1 CioxHble BeljecTsa 1 0 0 28.09.2023 | https://m.edsoo.ru/ff0d2a6c

bubnunoteka LIOK

o AATOMHO-MO/IEKy/IApHO® yieHhe 1 0 0 04.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH NOCTOAHCTBA COCTaBa BeLLeCTB.

Bubnnoteka LLOK

1 X .B
0 MMU4ECKaA (hOpMyNa. BaneHTHOCT 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMWYECKUX 3/1EMEHTOB
11 OTHoCcuTENbHAA aTOMHas Macca. bubnnoteka LIOK
OTHocuTeNbHAA MoeKynsapHasa mMacca 11.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 4015 XMMUYECKOro bubnnoteka LIOK
3/1eMeHTa B COeANHEHUN 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonnuecTso Bewectsa. Morib. bnbnuoteka LLOK
MonspHasa macca 18.10.2023 | https://m.edsoo.ru/ff0d5230
14 du3nYeckmne N XMMNYECKME ABNEHUS. bubnunoteka LLOK
XUMnYyeckas peakums 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 Mpu3Hakn 1 ycnosusa NpoTeKaHus Bubnuoteka LLOK
XUMUYECKNX peakLnii 25.10.2023 |  https://m.edsoo.ru/ff0d3a16
16 3aKOH cOoXpaHeHWs MaccChl BELLECTB. Bbubnmoteka LLOK
XVMUYECKNe ypaBHEHUA 26.10.2023 | https://m.edsoo.ru/ff0d3b88
BbluncneHnsa KonmMyecTsa, Macchbl
17 BELLeCTBa MO YpaBHEHUAM XUMUYECKUX bubnvorexa LIOK
» o w 01.11.2023 | https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccnmnkaums Xummnyecknx peakumii
18 (coe, l/ll-(l*;Hl/lﬂLII a3NoXXeHns e bubnmoteka LIOK
A P ' 02.11.2023 | https://m.edsoo.ru/ff0d3f34
3amMelLLeHns, 06meHa)
M. B. JIOMOHOCOB — Y4YéHbIIA-
19 3HUMKnoneauct. O606LLeHVE N bubnmoteka LIOK
' o 15.11.2023 | https://m.edsoo.ru/ff0d40c4
cucTemaTusaunsa 3HaHUi
20 KoHTponbHas paboTa Nel no Teme Bubnnoteka LLOK
«BeLlecTBa U XMMUYECKME peakLmum» 16.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras Bubnmoteka LLOK
BO3ayxa. Kncnopog — anemeHT u 22.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocToe BeLLecTBo. O30H

dur3nyeckmne 1 XMMUYECKMe CBONCTBA

bnbnmoteka LLOK

22 | KWMCNOPOAR (peakLyuyt OKMCAEHNS, 23.11.2023 | https://m.edsoo.ru/ff0d4614
ropeHue). MNMoHsaTMe 06 oKcKAaax
Cnocobbl MofyyYeHNs KUcnopoia B
23 na6opaTopmm)v/| npOMblmnerHcﬂ;Tm. bubnmotexa LIOK
29.11.2023 | https://m.edsoo.ru/ff0d497a
lMprMeHeHWe Knucnopoaa
TennoBol ahheKT XMMUYECKON
24 peakuun, NOHATHE O Bubnuoteka LIOK
TEPMOXMMNYECKOM YPaBHEHWNN, 3K30- 1 30.11.2023 | https://m.edsoo.ru/ff0d4790
3HO0TEPMUYECKMX PeaKLMAX
Tonnmeo (He(Tb, Yrosb U MeTaH).
25 3arpﬂ3He|-fme(Eo3,q¥/xa, cnoco6bl Z:ro bubnmorexa LIOK
06.12.2023 | https://m.edsoo.ru/ff0d4c4a
npefoTBpaLLeHuns
MpakTnyeckas padoTa Ne 3 no Teme
26 «[lonyyeHne 1 cobupaHmne KUCIopoaa, bubnorexa LIOK
o 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
N3y4yeHune ero CBOMUCTB»
97 Bopopod — 3anemMeHT 1 npocToe Bubnmoteka LLOK
BELLECTBO. HaxoxXaeHwue B nNpupoae 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
08 dur3nyeckme N XMMMYECKMe CBOMCTBA Bubnmoteka LLOK
Bogopoa. lNpumeHeHWe Bogopoaa 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 lMoHATME O K1cnoTax n conax bubnorexa LIOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Cnocobbl nonyyeHns Bogoposa B Bubnnoteka LLOK
naboparopun 21.12.2023 |  https://m.edsoo.ru/ff0d4dd0
MpakTnyeckas paboTa Ne 4 no Teme
31 «[MonyyeHne 1 cobrnpaHmne BOLOPOLA, bubnuorexa LIOK
27.12.2023 | https://m.edsoo.ru/ff0d4f42

N3y4yeHne ero CBOWCTB»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHbIi1 06bEM ra3oBs. 3akoH

Bubnunoteka LIOK

32
ABoragpo 28.12.2023 | https://m.edsoo.ru/ff0d542e
BbluncneHns 06béma, KoimyecTsa
33 BelllecTBa rasa no ero U3BecTHOMY bubnmotexa LIOK
) 10.01.2024 | https://m.edsoo.ru/ff0d55a0
KOMIMYeCTBY BeLLECTBa NN 0ObEMY
BbluncneHns 06LEMOB rasos o
34 YPaBHEHMIO peakLun Ha OCHOBe 3aKOHa bubnmoteka LIOK
B} o 11.01.2024 | https://m.edsoo.ru/ff0d5708
00BbEMHbIX OTHOLLUEHWiA ra3os
35 dur3nyeckmne n XMMUYECKMe CBONCTBA bnbnmoteka LLOK
BOAbI 17.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocTtaB ocHoBaHWIA. MoHATHe 06 Bubnuoteka LLOK
NHAMKaTOpax 18.01.2024 |  https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTenb. HacbILWeHHbIe
37 n Hp'eHaCbI pEHHbIE acTBopbI a bubnuorexa LIOK
Lu' P Pl 24.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas [0/ BelLLleCTBa B pacTBope
MpakTnyeckas padoTa Ne 5 no Teme
38 «[MpnroTosneHne pacTBopoB C Bbubnmoteka LLOK
onpeaenéHHoOM MaccoBOW aonein 25.01.2024 | https://m.edsoo.ru/ffod5eba
pacTBOPEHHOIO BeLLeCcTBa»
39 KoHTposibHas paboTa No2 no Teme Bubnmoteka LLOK
«Kucnopopg. Bogopoa. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 Okcuapbl: cocTaB, Knaccumkaums, Bubnnoteka LLOK
HOMEHKNaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
MMonyyeHne N XMMUYECKME CBONCTBA
41 KMCNOTHBIX, OCHOBHBIX 1 aM(POTEPHbIX bubnmoreka LIOK
’ 07.02.2024 | https://m.edsoo.ru/ff0d664e
OKCWaoB
42 OcHoBaHuA: cocTas, Knaccupukaums, Bubnmoteka LLOK
HOMeHKnaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
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MonyyeHre N XMMUYECKMe CBOMCTBA

Bubnnoteka LLOK

43 OCHOBaHWiA 14.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KncnoTtbl: cocTtas, Knaccugukaums, bnbnmoteka LLOK
HOMeHKnaTypa 15.02.2024 | https://m.edsoo.ru/ffOdfee2
45 MonyyeHne N XMMUYECKMe CBOMNCTBA bubnnoteka LIOK
KUCnoT 21.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpefHue): HoMeHKNaTypa,
46 CI'IOCOébFI) n%nyq)eng xmmquskme bubnmorexa LIOK
o ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
cBOUCTBa
MpakTnyeckas paboTa Ne 6. PelueHne
47 3KCNepUMeHTa/IbHbIX 334a4 Mo TeMe Bubnuoteka LLOK
«OCHOBHbIe K/1acChbl HEOPraHNYeCKnx 28.02.2024 | https://m.edsoo.ru/00ad9b7c
COeAVHEHNI»
48 ["eHeTnYecKasa CBA3b MeXay Knaccamm Bbubnmoteka LLOK
HEOpraHNYeCcKMX CoeaNHEHNI 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O606LeHMe 1 cucTemaTm3aums Bubnmoteka LIOK
3HaHW 06.03.2024 | https://m.edsoo.ru/00ad9ch2
KoHTponbHas paboTta Ne3 o Teme
50 "OCHEBHbIe anccu HeopraHnYecKunx bubnuoreka LIOK
o 07.03.2024 | https://m.edsoo.ru/00ad9ela
COeANHEHNI
lMepBble NOMbITKX Kaccugukawmm
51 XUMWYECKMX 3N1eMEHTOB. [MoHATHE 0 bubnorexa LIOK
13.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynnax cXo4HbIX 3/1EMEeHTOB
MeproanYecKniA 3aKOH 1
52 Meprofmnyeckasa cMcTeMa XMMUYECKNX bubnmotexa LIOK
14.03.2024 | https://m.edsoo.ru/00ada52c
anemeHToB . . MeHaeneesa
53 Meprogbl, rpynnbl, NOArpynnbl bubnmoteka LIOK
20.03.2024 | https://m.edsoo.ru/00ada52c
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CtpoeHune aTomoB. CocTaB aTOMHbIX

Bubnnoteka LLOK

>4 aaep. Msotonsl 21.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue 3M1eKTPOHHBIX 060/104eK
95 aToOMOB 3/1eMeHTOB MepnoamnyecKoin bubnmotexa LIOK
03.04.2024 | https://m.edsoo.ru/00ada6bc
cuctembl A. . MeHpeneesa
XapakTepucTnKa XMMUYeCcKoro
56 3/1eMeHTa MO ero NoJIOXKEHUIO B bubnnoteka LIOK
Meproamnueckoli cucteme . . 04.04.2024 | https://m.edsoo.ru/00ada824
MeHzeneeBa
3HaueHue NMeproanYecKoro 3akoHa
57 [N1A Pa3BUTUA HAyKK 1 npakTuku. . . bubnunoteka LIOK
MeHaeneeB — y4éHbIia, negaror v 10.04.2024 | https://m.edsoo.ru/00ada96e
rpaXk4aHnH
58 DNeKTpooTpULAaTENBHOCTL aTOMOB Bubnmoteka LIOK
XUMWNYECKUX 3/1EMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 VloHHaa XxvMMmyeckas cBfA3b bubnorexa LIOK
17.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanieHTHas nongpHasa Xmmmnyeckas Bubnmoteka LLOK
CBA3b 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HenonapHasa Xxnmmnyeckas Bubnmoteka LLOK
CBA3b 24.04.2024 | https://m.edsoo.ru/00adaab9
bubnunoteka LIOK
62 Crenenb okvenenns 25.04.2024 | https://m.edsoo.ru/00adae28
63 OKncnnTenbLHO-BOCCTAHOBUTE/IbHbIE Bubnnoteka LLOK
peakumm 02.05.2024 | https://m.eds00.ru/00adb076
64 OKkucnnTenu n BOCCTaHOBUTENN bubnuoreka LIOK
08.05.2024 | https://m.eds00.ru/00adb076
65 KoHTponibHas paboTa Ned no Teme bubnunoteka LIOK



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

«CTpoeHune aToMa. XMmmnyeckas 15.05.2024 | https://m.edsoo.ru/00adb486
CBSA3b»
66 Pe3epBHbIil ypoK. O606LLeHNE 1 1 bubnnoteka LIOK
cucTemaTmnsaums 3HaHuiA 16.05.2024 |  https://m.edsoo.ru/00adb33c
67 Pe3epBHbIil ypoK. O606LLeHNE 1 1 bubnnoteka LIOK
cucTemaTmnsaums 3HaHuiA 22.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 Pe3epBHbIil ypoK. O606LLeHNE 1 1 bubnnoteka LIOK
cucTemaTunsaums 3HaHWiA 23.05.2024 |  https://m.edsoo.ru/ff0d61c6
OBLLEE KOJTIMYECTBO YACOB IO 68

NMPOIrPAMME
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9 KUIIACC

KoauyecTBO yacoB 3.]'IeKTp0HHLIe
Ne Mara ungposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MeproanNYecKnii 3aKoH.

1 Mepuoamnyeckas cucrtema 1 0 0 bubnnoteka LIOK
XUMWNYECKMX 3nemeHToB [. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
MeHzeneeBa
3aKOHOMEPHOCTU B N3MEHEHNN

2 CBOWCTB XMIMUYECKNX 3/IEMEHTOB 1 0 0 bubnmoteka LIOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6
nepBbIX TPEX NepnosoB

3 Knaccumkaums n HomeHknaTypa 1 0 0 Bbubnmoteka LLOK
HeopraHNM4YyecKuXx BeLLecTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buabl XUMMYECKO CBA3N U TUMbI 1 0 0 Bbubnmoteka LLOK
KPUCTaN/IMYECKUX PELLETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KoHTposibHas paboTa Nel no Teme

5 «[MoBTOpeHWE 1 YrnybneHne 3HaHUI 1 1 0 19.09.2023
OCHOBHbIX pas3fenoB Kypca 8 Knacca»

Knaccumkaums XMMNYeckunx bubnunoteka LIOK

6 o 1 0 0
peakuunm no pasnyHbIM NpUsHaKkam 20.09.2023 | https://m.edsoo.ru/00adbcb0
IMOHATME O CKOPOCTU XMMUYECKOM

7 eakumu. NoHATME O TOMOTEHHbIX 1 1 0 0 bubnorexa LIOK
pearini. 26.09.2023 | https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLmsax
[MoHATNE O XMMUYECKOM

8 aBHOBECUWN. PaKTOPbI, BAUAOLLME 1 0 0 bubnuorexa LIOK
P ' Pol, > 27.09.2023 | https://m.edsoo.ru/00adc28¢

Ha CKOPOCTb XUMUYECKOM peakunn n
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MOMOXEHNE XUMUYECKOTO
paBHOBECKS

OKuncnnTenbHO-BOCCTAHOBUTE/bHbIE

bnbnmoteka LLOK

9
peakummu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust aNeKTPOUTUYECKOM
10 anccoumaummn. CunbHble U cnabble bubnmotexa LIOK
' 04.10.2023 | https://m.edsoo.ru/00adcd68
3NIEKTPONNTBI
11 VIoHHble ypaBHEeHWS peakLnii bubnmoteka LIOK
P peaxl 10.10.2023 | https://m.edsoo.ru/00add448
XMMMYecKme CBOMCTBA KUCOT U
12 OCHOBaHWIA B CBETE NPeACTaBNeHWiA Bubnuoteka LLOK
006 3M1eKTPONMTNYECKOIA 11.10.2023 |  https://m.edsoo.ru/00add5d8
anccoumaumm
XVMUYeckme CBOMCTBA COMeE B
13 CBeTe NpefCcTaB/eHNn 06 bubnmoteka LIOK
. 17.10.2023 | https://m.edsoo.ru/00add8b2
3NEKTPOIMTMYECKOW Anccoumaunm
14 MoHsATYE O TMApPOn3e Conel bubnmorexa LIOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 0O606LeHMe 1 cucTemaTm3aums Bubnmoteka LLOK
3HaHWIA 24.10.2023 | https://m.edsoo.ru/00addd12
MpakTnyeckas padoTa Ne 1.
16 «PeLleHne 3KCnepUMEHTaIbHbIX bubnorexa LIOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3agau»
KoHTposibHas paboTa Ne2 no Teme
17 «QNEeKTPONMTUYECKas AnccoLmaums bubnmoreka LIOK
' 31.10.2023 | https://m.edsoo.ru/00addec0
XMMUYECKMe peakLmn B pacTBopax»
18 O6ulan xapaKTepuCTMKa rasioreHos. Bubnmoteka LLOK
XUMUYECKMe CBOMCTBA Ha Npumepe 01.11.2023 | https://m.edsoo.ru/00addfe2
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xnopa

Xnoposogopos. CondHasa KMCNoTa,

bnbnmoteka LLOK

1 o
° XUMIABCKUE CBONCTEA, MIOTYUCHHE, 14.11.2023  https://m.edsoo.ru/00ade104
NPUMEHEHNe
MpakTnyeckas paboTa Ne 2 no Teme
20 «[lonyyeHne CONAHOM KUCNOTI bubnmoreka LIOK
. ’ 15.11.2023 | https://m.edsoo.ru/00ade348
N3yyeHne eé CBOUCTB»
BbluncneHnsa no ypaBHeHUAM
21 XUMUYECKMX eazpvu‘/’l eC/in OMH 13 bubnmoteka LIOK
PEAKLY, A 21.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB [jaH B N30bITKe
29 O6ulan xapaKTepuCTMKa 3/1EMEHTOB bubnunoteka LIOK
VIA-rpynnbl 22.11.2023 | https://m.edsoo.ru/00ade64a
ANNOTPOMHbIE MOANDUKALMM Cepbl.
93 Haxo)xaeHue cepbl 1 eé coeUHEHNIA Bbubnmoteka LLOK
B Npupoge. XMMUYeCKmne CBOINCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBogopos, CTPOoEeHME, Bbubnmoteka LLOK
(h13nYeCKme U XMMMUYeCKne CBOMCTBa 29.11.2023 | https://m.edsoo.ru/00ade802
Okcngabl cepbl. CepHasa KUCNoTa,
25 (hM3MYecKre N XMMUYECKMNEe bubnmoteka LIOK
o 05.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHeHNe
XUMUYECKMe peakLnu, nexatime B
OCHOBE MPOMbILLNEHHOT0 criocoba
26 MOMYyYEHNS CEPHON KNCNOTI. Bubnnoteka LLOK
XUMUYeCKoe 3arpasHeHne 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>XKatoLLel cpefbl COeAVHEHNAMU
cepbl
27 BbluncneHre MaccoBOW A0M BbIXOAa bubnunoteka LIOK
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NPOAYKTa peakLnn 12.12.2023 | https://m.edsoo.ru/00adec8a
O6Lan xapaKTepuUCTMKa 3/1EMEHTOB

08 VA-rpynnsbl. A30T, Bubnmoteka LLOK
pacnpocTpaHeHue B nNpuposae, 13.12.2023 | https://m.edsoo.ru/00adeea6
(hn3nyeckme n XMMmMYecKune CBOMCTBa
AMMMaK, ero unsnyeckme un

29 XUMWYECKNE CBOMCTBA, NOJTyYeHve v bubnmoreka LIOK

’ 19.12.2023 | https://m.edsoo.ru/00adf004
NMPUMeHeHe
MpakTnyeckas padota Ne 3 no Teme
30 «[lonyyeHre aMMuaKa, U3y4eHmne ero bubnmoteka LIOK
. 20.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KUCNoTa, eé usnyeckune n bubnnoteka LLOK
XMIMUYECKIME CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Vcnonb3oBaHve HUTPATOB W CONeil
aMMOHVS B Ka4eCTBE MUHepa/IbHbIX

32 yAo06peHnii. XMmn4yeckoe bubnmorexa LIOK

o 27.12.2023 | https://m.edsoo.ru/00adf518
3arps3HeHVie OKPYXKatoLLEein cpeapbl
COeIMHEHMAMU a30Ta
®ocmop. Okeng, hocdopa n
33 d)ocg))oEHaﬂ chﬂn((*))Ta,mq)Esmg\gikme 7 bubnmoteka LIOK

o 09.01.2024 | https://m.edsoo.ru/00adf68a
XVIMUYECKWE CBOWCTBA, NoJlyYeHmne
Kcnonb3oBaHue hochatos B

34 KayecTBe MUHepasibHbIX YA0OPEHNIA. Bubnnoteka LLOK
3arpsisHeHWe NPUPOAHON cpeapl 10.01.2024 |  https://m.edsoo.ru/00adfc20
(hocthaTamu
Yrnepop, pacrnpocTpaHeHue B

35 npmpgﬂg,;msJiecJ;ev1xmmmquKme bubnmoreka LIOK

16.01.2024 |  https://m.edsoo.ru/00adfd9c

CBOIiCTBA
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OKcnapl yrnepoga, ux gusnyeckme u
XUMWYECKME CBOMCTBA.

Bubnunoteka LIOK

36 3koornyeckre npobnemsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHble ¢ okeugom yrnepoga (1V)
37 YronbHasa K1ucnoTa 1 eé conu bubnmoreka LIOK
23.01.2024 | https://m.edsoo.ru/00ae006¢c
MpakTnyeckas padoTa Ne 4 no Teme
38 "lMonyyeHne yrneKncnoro rasa. bubnnoteka LIOK
KayecTBeHHas peakums Ha kapboHart- 24.01.2024 | https://m.edsoo.ru/00ae027e
NoH"
MepBOHaYa/bHbIE NMOHATUSA 06
39 OpraH14YecKmx BeLLecTBax Kak o bubnmoteka LIOK
30.01.2024 | https://m.edsoo.ru/00ae054e
COefIMHEeHUSAX yrneposa
40 KpemHuin 1 ero coegnHeHmns bubnmoteka LIOK
31.01.2024 | https://m.edsoo.ru/00ae080a
MpakTnyeckas padoTa Ne 5.
41 PeLleHWe 3KCnepUMEHTa/IbHbIX 3a[ay Bbubnmoteka LIOK
Mo Teme «BaxXHeMLLMe HeMEeTaN bl 1 06.02.2024 | https://m.edsoo.ru/00ae0bf2
NX COEANHEHUA»
KoHTposibHas paboTa Ne3 no Teme
42 «BaXKHeMLLMe HemeTanbl U NX bubnorexa LIOK
07.02.2024 | https://m.edsoo.ru/00ae0el8
COEANHEHNA»
OObLuas xapakTepucTnKa
XVMUYECKNX 3/1EMEHTOB —
43 MeTan0B8. MeTanimyeckas cBssb n Bubnnoteka LLOK
MET/IIMYECKAs KpUCTaInyeckas 13.02.2024 | https://m.edsoo.ru/00ael03e

peLéTka. dur3nyeckmne CBONCTBA
MeTa1/10B
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XnMnyeckune CBocTBa MeTas1/10B.

Bubnunoteka LIOK

44 7
3neKTpOXM'\quECKMM PAA 14.02.2024 |  https://m.edso0.ru/00ael156
HanpsXXeH meTanos
O6wme cnocobbl NosyyeHns
MeTaninoB. Cnnasbl. BbluncneHna no
45 aBHEHMAM XUMUYECKNX peakLinii bubnmotexa LIOK
yp pearyan, 20.02.2024 | https://m.eds00.ru/00ae1156
eC/I OAMH U3 peareHToB COAePXUT
npumecu
46 [NoHATNE 0 KOpPO3NKN METa/IOB bubnmoreka LIOK
PP 21.02.2024 | https://m.edsoo.ru/00ael278
bnbnmoteka LLOK
47
LHenouHble Metabl 27.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKecuapl M TMAPOKCUAbLI HATPUA 1 bubnnoteka LIOK
Kanns 28.02.2024 | https://m.edsoo.ru/00ael4b2
49 LLlenoyHo3eMenbHblE METaNbI — Bubnunoteka LLOK
KaslbLMil M MarHuii 05.03.2024 | https://m.edsoo.ru/00ael5e8
50 BaxxHeiiLwme coearHeHns KanbLus bubnmorexa LIOK
A . 06.03.2024 | https://m.edsoo.ru/00ael5e8
51 0O606LeHMe 1 cucTemaTm3aums
3HaHWN 12.03.2024
59 YKECTKOCTb BOAb! U Crocobbl eé Bubnnoteka LLOK
YCTPaHeHUSA 13.03.2024 | https://m.edso00.ru/00ae1886
MpakTnyeckas padoTa Ne 6 no Teme
53 "YKE&cTKOCTb BOAbI U METOAbI €€ bubnuoreka LIOK
. A A 19.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHeHus
o bubnunoteka LIOK
>4 ATIOMUHIT 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AM{oTEPHbIE CBONCTBA OKCMaa U bubnunoteka LIOK
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rmgpokcuaa 02.04.2024 | https://m.edsoo.ru/00aelc64
Bubnunoteka LIOK
% Heneso 03.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcunapl, TMAPOKCUAbI U COMK XKenesa bnbnmoteka LLOK
(1) n xenesa (1) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 O606LeHMe 1 cucTemaTm3aums
3HaHWM 10.04.2024
MpakTnyeckas pabota Ne 7.
59 PeLuieHMe 3KCnepuMeHTa/IbHbIX 38434 bubnnoteka LIOK
no Teme «BaxkHemLLme MeTansibl U NX 16.04.2024 | https://m.edso0.ru/00ae3de8
COEANHEHUNS»
BblumncneHnsa no ypaBHeHUAM
XVIMUYECKNX peakLmii, ecnm OauH 13
50 peareHToB [jaH B U36bITKE UK Bbubnmoteka LLOK
COAEPXUT NpumecK. BoluncneHms 17.04.2024 | https://m.edso0.ru/00ael750
MaccoBO 40/ BbIXOAa NPOAyKTa
peakuun
61 0606LeHMe 1 cucTemaTm3aums
3HaHWN 23.04.2024
KoHTposibHas paboTa Ned no Teme
62 «BakHenLLne meTanbl N NX 94.04.2024
COEANHEHNA»
63 BellecTBa 1 matepuasbl B Bubnnoteka LLOK
MOBCEHEBHOM XXM3HW YenoBeKa 30.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMUYeCKoe 3arpsasHeHne Bubnnoteka LLOK
OKpY)KatoLLen cpeabl 07.05.2024 | https://m.eds00.ru/00ae4270
65 P0o/Ib XMUM B peLLeHnn Bubnmoteka LLOK
3KOJIOMMYECKMX NPo6/iem 08.05.2024 | https://m.edso0.ru/00ae4270
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Pe3epBHbIin ypoK. O606LLeHME 1

Bubnnoteka LLOK

06 cucTemaTnsaums 3HaHuiA L 14.05.2024 | https://m.edsoo.ru/00ae0d0Oa
67 Pe3epBHbIin ypoK. O606LLeHNE 1 1 bubnnoteka LIOK
cucTemaTmnsaums 3HaHWiA 15.05.2024 |  https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypoK. O606LLEeHNE 1 1 bubnnoteka LIOK
cucTemMaTunsaums 3HaHWiA 21.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBLLEE KOJTIMYECTBO YACOB IO 68

NMPOIrPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 knacc/ MabpuensH O.C., Octpoymos W.I"., Cnagkos C.A.,
AKLMOHepHOoe 06LLecTBO «l34aTefIbCTBO «I1poCBeLLeHne
o Xumus, 9 knacc/ MNabpuensH O.C., Octpoymos W.IM., Cnaakos C.A.,
AKLMOHepHOoe 06LLecTBO «l34aTebcTBO «IMpoCcBeLLeHne»

0

METOJNYECKHUE MATEPHAJIBI IJISA YUYUTEJISA
MabpuenaH O.C. MeToguyeckoe nocobure ans 8 Knacca: y4ebH. nocobue ans
o6LLeobpazoBaTeNibHbIX opraHunsaunii / O.C.IFabpuensH, W.B. AkceHoBa, U.T.

OcTpoymoBs- M.: lNpocseLleHune, 2020

HNUDOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
resh.edu.ru

ushi.ru






		2025-04-15T09:44:04+0800
	МОУ Большереченская СОШ
	Арефьева Нина Петровна
	Я являюсь автором этого документа




