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NMOACHUNTEJIbHAA SATTMCKA

[MporpaMmMa NO XUMUM Ha YPOBHe OCHOBHOIO 06LLero 06pa3oBaHUS
COCTaB/leHa Ha OCHOBe TpebOBaHMI K pe3y/nbTaTaM OCBOEHWUS OCHOBHOM
06pasoBaTe/ibHOM NpPorpamMmmbl OCHOBHOI0O 006LLLero obpa3oBaHuns, NpeAcTaBIeHHbIX
B ®rOC OO0, a TaKKe Ha OCHOBe (pefiepasibHOM paboyeir nporpammbl
BOCMMTAHNA M C YYETOM KOHLIEMUMM npenogaBaHust y4ebHOro npeamera « XMMmns»
B 06pa3oBate/ibHbIX OpraHusaumnax Poccuinickoin defepaumm.

Mporpamma No XMUMWUM [aéT MpefcTaBfieHMe O Uensx, oO6Ller cTparterum
006yyeHWs, BOCMMTaHWUA W pPa3BUTUA 0OydyaloWMXCs CpeAcTBaMu  y4ebHOro
npegmerTa, yCTaHaB/MBaeT  006sA3aTeNbHOe NpeAMeTHOE  COAepXKaHue,
npefycMaTpvBaeT pacrpefenieHne ero no Kiaccam W CTPYKTypupoBaHue Mo
pasgenam M TemMam nporpaMmbl MO XUMWUW, ONPeaensieT KOMMYECTBEHHblE U
KayecTBeHHble XapaKTepuUCTUKK coaepxaHus, PEKOMEHYEMYIO
NocnefoBaTe/lbHOCTb  M3YYEHUS  XUMUM  C  YYETOM  MEXNPEeAMETHbIX 1
BHYTPUMNPEAMETHbIX  CBSI3ei, JIOTUKM  Yy4eOHOro  npouecca, BO3PACTHbIX
0COOEHHOCTe  ObyuvatoLMXcs, OnpedensieT BO3MOXHOCTW  npeameTa  Ans
peasM3aumm TpeboBaHU K pe3ynbTaTaM OCBOEHMS OCHOBHOM 06pa3oBaTe/lbHOM
nporpammbl Ha YPOBHE OCHOBHOrO 06LLero obpasoBaHus, a TakKe TpeboBaHWNn K
pesynibTaTaM 00yYeHMss XMW Ha YPOBHE LieNeit n3yyeHus npegmMeTa i OCHOBHbIX
BUOB Y4ebHO-NO3HaBaTe/IbHON [AeATeNIbHOCTM 00Yy4aroLerocs Mo OCBOEHWIO
y4ebHOro cofiepXxaHus.

3HaHMe XUMWUM CMYXXUT OCHOBOM AN  (POPMUPOBAHUS  MUPOBO33PEHNA
obyuatoLerocs, ero npeacTaB/ieHNA 0 MaTepuaibHOM efMHCTBE MUpPa, BaXKHYHO
poSib MrpatoT (hopMUpyeMble XUMWEN MpPeACTaB/EHUS O B3aMMONPEBPaLLEHNAX
3Heprum 1 06 3BONHOUMM BELLECTB B MPUPOAE, O NYTAX pelleHus rnobaibHbIX
npobnem yCTOMYMBOrO pPasBUTUA 4YeNOBEYECTBA — CbIPbEBOM, 3HEPreTUYECKON,
MWLLIEBOI 1 3KO/TIOTMYECKO 6e30MacHOCTH, NPo6eM 34paBOOXPaHeHNS.

3yyeHne Xxummn:

CNoco6CTBYET  peaiv3aumMnm  BO3MOXHOCTEA AN camMopasBUTMS U
(hopMUpPOBaHUSA KYNIbTYPbl IMYHOCTN, €€ 06LLein 1 (DYHKUMOHA/IbHOW rPaMOTHOCTH;

BHOCUT BKNaf B (DOPMMPOBAHWME MbILLIIEHNA M TBOPYECKUX CMOCOOHOCTEN
0byyatoLmMXcs, HaBbIKOB WX CaMOCTOATE/IbHOM  y4yebHOW  [eATeNlbHOCTH,
9KCNEPUMEHTA/IbHbIX U UCCNef0BaTeNbCKUX YMEHWUA, HeoOXOAMMbIX KaK B
MOBCeLHEBHOM XXM3HW, Tak 1 B NPOfeCCUOHaNIbHOM AeATeNIbHOCTH;

3HAKOMWUT CO CMeuugUKor Hay4yHOro MbILIEHUS, 3aKIafblBaeT OCHOBbI
LIeNIOCTHOr O B3rN1f4a Ha e4UHCTBO NMPUPOLbI U YesloBeKa, ABMSETCA OTBETCTBEHHbLIM
aTanom B (hOPMUPOBAHWNM eCTECTBEHHO--HAYYHOW FPaMOTHOCTM 06Y4YatoLLMXCS;



cnoco6cTeyeT (OPMUPOBAHUIKO LIEHHOCTHOIO OTHOLUEHUS K eCTeCTBEHHO-
-Hay4YHbIM 3HaHWSIM, K MPUPOAE, K YeN0BEKY, BHOCUT CBOM BK/1af B 3KO/OrMYeCKoe
06pa3oBaHVe 06yYaroLLmMXCA.

[aHHble HanpaBneHWs B 0O0YYEHUM XMMUM 0BecrneymBatoTcs CreunpuKoi
CoflepXXaHusi  y4ebGHOro  npeameTa, KOTOpbIA  ABMSETCS  Nefaroruyecku
afanTMpPOoBaHHbIM OTPaXXeHMEM 6a30BOI HayKM XUMUKW Ha onpeaenéHHOM aTare eé
pasBUTUA.

Kypc xumnn Ha ypoBHe OCHOBHOIO 00LLero 06pa3oBaHNs OPUEHTUPOBAH Ha
OCBOEHME 00Yy4aroWMMUCA CUCTEMbI MepPBOHAYa/IbHbIX MOHATUA XUMWUKW, OCHOB
HEOPraHNMYeCKOM XUMUU U HEKOTOPbIX OTAENbHbIX 3HAYUMbIX  MOHATUIA
OpraHMyecKomn XMmnu,

CTpyKTypa cofepXXaHus nporpaMmMbl Mo XUMUKU CROPMUPOBaHA Ha OCHOBE
CUCTEMHOrO noAaxofa K eé msyyeHuto. CopepxxaHue CKagblBaeTcAd U3 CUCTEMBI
MOHATUIA O XUMUYECKOM 3/IEMEHTE U BELLECTBE Y CUCTEMbI MOHATUIA O XUMMUYECKOW
peakumn. O6e 3TU CUCTEMbI CTPYKTYPHO OPraHM3oBaHbl MO  NPUHUMNY
nocnefoBaTe/lbHOro PasBUTUA 3HaHWIA Ha OCHOBE TEOPETUYECKUX NPeACTaBNeHUA
PasHOro ypoBHS:

— aTOMHO--MONEKYNAPHOI0 YYeHUsi KaK OCHOBbI BCEr0 eCTECTBO3HAHWS;

— [epuogmnyeckoro 3akoHa . V1. MeHaeneesa Kak OCHOBHOIO 3aKOHa XMW,

— YYEHUS O CTPOEHUM aTOMa M XMMUYECKOW CBA3M;

— MpeacTaBNeHNA 06 3NEKTPO/IMTUYECKOM AMccouMaumMyM  BELLECTB B
pacTBopax.

TeopeTnyeckne 3HaHWA paccMaTpuBatOTCHd Ha OCHOBE  3MMUPUYECKU
MOMYYEHHbIX N OCMbIC/IEHHbIX (JaKTOB, pa3BMBatOTCA MOCNeA0BaTe/NbHO OT OAHOr0
YPOBHSI K [PYroMy, BbIMOMHAA (DYHKUUM OOBACHEHUA W MPOrHO3MPOBAHUS
CBOWCTB, CTPOEHUS M BO3MOXHOCTE MPaKTUYECKOro MPUMEHEHUS MU NONYYeHUs
N3yYaeMblX BELLECTB.

OcBoeHMe  nporpaMMbl MO XMMUK  CrOCOGCTBYET  (DOPMUPOBAHUIO
NpeAcTaBNeEHNS 0 XMMUYECKON COCTaBNAIOLLEA HAYYHOW KapTWMHbI MUpa B /IOTUKE
€€ CUCTEMHOW MpUPOAbl, LIEHHOCTHOrO OTHOLLUEHUSI K HAyYHOMY 3HAHUKO WU
MeTodaM MO3HaHWA B HayKke. V3ydeHMe XvMUU MPOUCXOAMT C MPUB/IEYEHNEM
3HaHWIN N3 paHee W3YYEHHbIX Y4YebHbIX MpeaAMeToB: «OKpyXXaloWnin Mup»,
«buonorusi. 5-7 knaccbl» N «Pu3nka. 7 Knace.

Mpy  M3yYeHUM XUMUKU MPOUCXOAUT  (POPMUPOBAHME 3HAHWUI  OCHOB
XUMUYECKON HayKM Kak 061acTh COBPEMEHHOIO eCTECTBO3HAHWSA, MPaKTUYECKOM
[eSTENIbHOCTU 4YenoBeka M KaK OAHOro 13 KOMIMOHEHTOB MWUPOBOW KY/bTYpbI.
3agaya yyebHOro npegmeTa COCTOMT B (POPMUPOBAHUN CUCTEMbI XUMUYECKUX
3HaHWI — BaXKHEMLUUX (haKTOB, MOHATUI, 3aKOHOB N TEOPETUYECKMX MOSIOXEHWMN,
[OCTYMNHbIX 0000OLEHNA MUPOBO33PEHYECKOrO XapakTepa, fA3blka HaykKu, B



NPUOOLLEHNN K Hay4HbIM MeTo4aM MO3HaHMS MpU  U3YYEeHUU BeLLECTB U
XUMUYECKMX peakuuii, B (POPMUPOBAHNN 1 Pa3BUTMKN NO3HaBATE/IbHbIX YMEHU U
UX MNPUMEHEHUM B Y4ebOHO-NO3HaBaTe/lbHOM W Yy4eBHO-MCCef0BaTe/IbCKON
[eATeNbHOCTW, OCBOEHUM npaBun 6Ge3onacHoOro obpaleHns C BellecTBamy B
MOBCEAHEBHOM XN3HN.

Mpy U3yYeHUN XMMUU Ha YPOBHE OCHOBHOIO 006LLero o6pasoBaHuNs BaXKHOE
3HayeHMe Npuoobpenu Takme Lenn, Kak:

— opmupoBaHMe WHTENNEKTYa/lbHO pPasBUTOM JIMYHOCTW, TOTOBOM K
camoo6pa3oBaHUi0, COTPYAHWUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PeLLeHH,
CNOCO6HOM ajanTUpPoBaTLCs K ObICTPO MEHAIOLLMMCS YCNIOBUSAM XU3HM;

—  HanpaB/fieHHOCTb  00y4YeHMsi Ha  CMCTeMaTu4yeckoe  nNpuoOLLeHne
0byyatoLmMXca K CamMOCTOATe/IbHOW MO3HaBaTe/lbHOW AeATeNbHOCTU, Hay4HbIM
MeToZam MO3HaHWsA, (HOPMMPYHOLLMM MOTMBALMIO M pa3BUTWE CMOCOOHOCTEN K
XUMUU;

— 06ecreyeHne ycioBKiA, CNOCOOCTBYHOLNX NPUOOPETEHNIO 0OYUarOLLMMUCA
OMnbITa Pa3HOOOpa3HOW [AeATeNIbHOCTU, MO3HAHWA W CaMOMO3HAaHWA, KHOYEBbIX
HaBbIKOB (KNHOYEBbLIX KOMMETEHLUMIA), UMEKLWMX YHMBEPCAIbHOE 3HAYeHue NS
pasINYHbIX BULOB AEATENIbHOCTH;

— opmupoBaHMe 06WENn PYHKUMOHANBHON W eCTeCTBEHHO-HAY4YHOM
rpaMOTHOCTM, B TOM YMCNe YMEHWA OObBACHATL W OLEHMBaTb  SABNEHUSA
OKpY)KaloLLero Mupa, UCMosb3ys 3HaHWA W OrMbIT, MOMYYEHHbIE MPU U3YYeHUU
XUMUW, NPUMEHATb WX MPU PeLleHnn npob/aeM B MOBCEAHEBHON >XU3HU U
TPYLOBOW [eATeNbHOCTY;

— (hopMuMpoBaHMe Yy 0ByYaloOWMXCA  TYMaHUCTUYECKMUX  OTHOLLUEHWMN,
MOHMMAHUA LEHHOCTM XUMMWUYECKUX 3HAHWA [N18 BblpabOTKM  3KOMOrMYeCcKu
LleN1ecoobpasHoro noeefeHNs B ObITY WM TPYAOBOW [eATENIbHOCTM B LEeNAx
COXpaHeHWsl CBOEr0 3[10POBbA U OKPY>KaroLLe NPUPOAHOIA cpeabl;

— pasBuTUE MOTMBaUMM K OOY4YEHWMIO, CMOCOOHOCTEN K CaMOKOHTPO/IO U
CaMOBOCMMUTAHUIO HA OCHOBE YCBOEHWA  00LLEeYenloBEYECKUX  LIEHHOCTEW,
FOTOBHOCTW K OCO3HaHHOMY Bbl6OpPY MPOuas U HanpaBneHHOCTU Aa/lbHENLIEro
00y4eHus.

OOLlee 4MCNO 4acoB, OTBEAEHHbLIX AN WM3YYeHUS XUMUW Ha YPOBHe
OCHOBHOr0 06LLero obpasoBaHus, cocTaBnsAeT 136 yacos: B 8 knacce — 68 yacos (2
yaca B Heflento), B 9 Knacce — 68 yacos (2 yaca B HefleNto).



COOEP>XAHVE OBYUEHUA

8 KJTACC

MepBOHaYas/IbHbIE XUMUYECKNE MOHATUSA

MpegmeT XUMUA. POSlb XUMWUM B XKU3HWU 4YenoBeka. XUMUA B CUCTEME HayK.
Tena n BewectBa. Pu3nyecKne CBONCTBa BeLLEeCTB. ArperatHoe COCTOSIHUE
BewecTB. MOHATME O MeTofax MO3HaHMSA B XMMWUW. YMCTble BeliecTBa M CMeCH.
Cnocobbl pa3feneHunsi CMecei.

ATOMbl U MONeKy/bl. XUMUYeCKMe 3n1eMeHTbl. CUMBO/bI  XUMUYECKNX
3N1eMeHTOB. MpoCTble N CNOXHbIE BewecTBa. ATOMHO-MONEKYNAPHOE YYEHME.

Xumnyeckasa opmyna. BaneHTHOCTb aTOMOB XUMWUYECKUX 3/IEMEHTOB.
3aKOH nocTosHCTBAa cocTaBa BewecTB. OTHOCUTeNbHas aTOMHas — Macca.
OTHocuTeNbHAs MONeKynsapHas macca. MaccoBas [0/ XMMUYeCKOro 3/ieMeHTa B
COeANHEHUN.

KonnyectBo Bewectsa. Mosb. MonspHas macca. B3aumocBs3b KOMMYECTBa,
MacCbl W uucna CTPYKTYPHbIX eAuHWL, BelecTBa. PacuyéTbl Mo dopmynam
XVIMUYECKUX COeMHEHUIA.

Pur3nyecKne N XUMUYECKME ABMIEHNA. XUMNYECKas peakumus 1 eé npusHaku.
3aKOH COXpaHeHWs Maccbl BeLecTB. XUMUYecKue ypaBHeHUs. Knaccuukaums
XVIMUYECKUX peakumnin (CoeaNHEHNS, Pa3noXKeHns, 3aMeLLLeHNs, 0OMeHa).

XVMNYECKUNIA IKCNEPUMEHT :

3HAKOMCTBO C XMMMWYeCKOI NOCyfoW, npaBuiammn paboTbl B laboparopumn 1
npuémammn obpatleHns ¢ 1abopaTtopHbiM 060pyA0BaHMEM, U3YUeHMEe U ONUCaHKWe
(hPM3MYECKMX CBOMCTB 06pa3L0B HeOpraHW4YecKMx BeLlecTB, HabMOAeHWe
(hm3myecknx (nnaeneHve BOCKa, TasHWEe /fbAa, pacTMpaHue caxapa B CTYIKe,
KUMNeHMe N KOHAeHCcaumsa BOAbl) U XMMUYECKUX (FrOpeHue cBeuvu, NpoKasvMBaHue
MeJHOI MPOBOJIOKK, B3aMMOENCTBINE Mefia C KUCNOTOW) ABNEHWNIA, HAbNO4eHNE 1
onucaHve NpU3HaKoB MPOTEKaHWA XMUMUYECKUX peakuuid (pas3noxeHue caxapa,
B3aMMOZENCTBME CEPHON KUCNOTbI C X/TIOpMAOM 6Gapus, pasnoXeHue ruapokcuga
mean (11) npu HarpeBaHWW, B3aMMOAENCTBUE Xenesa ¢ pacTBopom conn meaum (I1),
M3yyeHMe CrnocoboB pasfeneHnss CMeceil: C MOMOLLbIO MarHuTa, (PUNbTPOBaHMe,
BblNapuBaHue, ANCTUNNAUMA, XpomaTorpadus, NpoBeaeHe OUUCTKN NOBapeHHOM
conn, HabnogeHWe WM OMNWUCaHWe  pe3ynbTaTOB  MPOBEAEHWUA  OMbITa,
WNIIOCTPUPYIOLLEr0 3aKOH COXpaHeHWs MaccChl, CO3faHuve Mogener MOeKyn
(LuapocTep>XXHEBLIX).

BaxkHelLLne npeAcTaBUTENIN HEOPraHMYeCKNX BeLLEeCTB

Bo3gyx — cmecb rasos. CoctaB Bo3gyxa. Kucnopog — afeMeHT M npocToe
BELEeCTBO. HaxoxaeHve Kucnopoga B Mpupoge, (M3nMyeckne U XUMUYECKMe
ceoncTBa (peakuuy ropeHus). Okcupbl. TpumeHeHne kucnopoga. Cnocobbl



MONyYeHUss Kucnopoga B fabopartopum WM NPOMbILWIEHHOCTU.  KpyrosBopoT
Kucnopoga B npupoge. O30H — annoTponHas MoanMuKaLmsa Kncrnopoaa.

TennoBo 3MEKT XUMUYECKON peakumn, TepMOXMMUYECKUE YpaBHEHWS,
3K30- M 3HOOTepMUYECKME peaKUnW. TOMAMBO: Yroib WU MeTaH. 3arpsAsHeHue
BO34yXa, YCUNeHne NapHMKOBOro adhekTa, paspyLLeHe 030HOBOrO C/104.

Bogopos — 3neMeHT WM NpPOCTOe BellecTBO. HaxoXpaeHuve Bojopoga B
npupogde, (U3NYeCKMe W XUMWYECKMe CBOWCTBA, MPUMEHEHMe, Cnocoobl
nony4veHuns. KMCNoTbl 1 COMN.

MonsipHbIi 06BEM ra3oB. PacuéTtbl N0 XMMUYECKUM YPaBHEHUAM.

du3nyeckne cBoiCTBa BoAbl. Boga kak pacTBopuTenb. PacTBOpbl.
HacblleHHble M HeHacbIWeHHbIe pacTBOpbl. PacTBOPUMOCTL BeLUECTB B BOJE.
MaccoBas 10/ BellecTBa B pacTBope. XMMMUYECKMe CBOIMCTBa BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B NMPUPOAE N B XU3HU YenoBeka. KpyroBopoT BOAbl B NPUPOLE.
3arpsAsHeHve NpupoaHbIX Bo4. OxpaHa U 04MCTKa NPUPOAHBLIX BOA,

Knaccugmkauma HeopraHmMyeckux coefmHeHuid. Okcnabl. Knaccuukaums
OKCMAOB:  cofieobpasytowime  (OCHOBHble,  KWUCNOTHble, aMqOTepHble) MU
Heconeobpasyrowme. HoMeHKnaTypa OKCUAOB. DPU3MYECKME W XUMUYECKUe
CBOWCTBa OKCMAOB. [oNy4yeHne OKCUAO0B.

OcHoBaHusl. Knaccugmkaums OCHOBaHWA:  LWENOYM W HEPaCTBOPUMbIE
OCHOBaHMS. HoMeHKNaTypa OCHOBaHWA. PU3NYECKME N XUMUYECKME CBOMCTBA
OCHOBaHWiA. MonyyeHne OCHOBaHWUMN.

Kucnotbl. Knaccngukauma kucnot. HomeHknatypa Kucnot. ®usnyeckune u
XUMUYECKME CBOMCTBA KWUCNOT. PAfg akTuMBHOCTM MeTanioB H. H. BeketoBa.
[MonyyeHne KUcnoT.

Conun. HomeHknatypa conei. ®u3nyeckne U XMMUYECKNe CBOMCTBA COJEN.
[Mony4yeHne cone.

["eHeTMYecKast CBA3b MEXAY K/accamn HeOPraHNYeCKNX CoeMHEHNIA.

XUMUYECKNIA SKCNEPUMEHT

KayeCTBEHHOe onpefefieHne CoaepXaHnsa KIUCNopoaa B BO3Ayxe, NoyyeHue,
cobupaHne, pacrnos3HaBaHWE W W3YyYeHWe CBOWCTB Kucnopoda, HabnwaeHue
B3aMMO/ENCTBMS BELLECTB C KUC/IOPOAOM W  YC/IOBUSI BO3HUKHOBEHUSI W
npekpaweHns ropeHus (noxkapa), O3HaKOM/IieHWe C o06pasuamu OKCUMAOB W
onucaHue WX CBOWMCTB, MO/MyYeHWe, cObUpaHMe, pacrno3HaBaHWEe W U3YYeHUe
CBOWCTB Bogopoda (ropeHue), B3anmopaeincTene sogopoda ¢ okcugom mean (I1)
(BO3MOXXHO MCMONb30BaHMe BuaeoMaTepunanos), HabMAeHe 00pa3LOB BeLLEeCTB
KONM4YecTBOM 1 MOSb, UCCMeAoBaHWE OCOOGEHHOCTEN pPacTBOPEHMS BELLECTB C
Pa3/IMYHON PacCTBOPUMOCTbLI, TMPUIOTOB/IEHWE PACcTBOPOB C  OMNPeenEHHOM
MaCCOBOW [10/1eli paCTBOPEHHOIO BeELLECTBa, B3aUMOAENCTBNE BOAbI C MeTaslnamu
(HaTpuem ¥©  Kanbumem) (BO3MOXHO  WCMO/Mb30BaHWe  BUAeOMaTepuasnos),



uccnefoBaHne 06pasyoOB  HeEOPraHWYeCKMUX BELEeCTB  Pas3/IMYHbIX  KIaccos,
Habo4eHe N3MEHEHNS OKPacKM MHAMKATOPOB B PacTBOpax KMCNOT W LUesioYei,
n3ydeHue B3ammopencTems okcupa meam (1) ¢ pacTBOpOM CEPHON KMCNOTI,
KUCNOT C MeTa/l/laMK, peakuuin HelTpanusauyuun, nonyyeHve HepacTBOPUMbIX
OCHOBaHWi, BbITECHEHME OAHOro MeTasina ApPYrM M3 pacTBopa COJMn, peLleHue
9KCNepUMeHTa/IbHbIX 3afa4y Mo Teme «BaXHellme KnacCbl HEopraHU4eckmx
COEQIMHEHNIA.

Mepnognyecknin  3akoH w1 lMepuoguyeckas cucteMa XMMUYECKUX
anemeHToB [l. . MeHgeneesa. CTpoeHMe aToMoOB. XUMUYeCKas CBA3b.
OKUCNUTENbHO-BOCCTAHOBUTE/IbHbIE peakLnm

[MepBble MONLITKA KNacCUPUKALUN XUMUYECKUX 3/1eMEHTOB. [MOHATME O
rpynnax CXoAHbIX 3/IEMEHTOB (LLENOYHble W LeN0YHO3eMENbHbIE MeTasbl,
rafioreHbl, MHepTHbIe rasbl). ON1EMeHTbl, KOTOpble 06pasyoT am(OoTEPHbIE OKCUAbI
N TUAPOKCUbI.

Meproanyecknii 3aKoH. MNepuoguyeckas cMcteMa XMMUYeCKNX 3/1eMeHTOB .
.  MeHgeneeBa.  KopoTkonepuogHas ¥ A/IMHHOMEpUOAHas  (hopMbl
[MepnoAnNYecKOn CUCTEMbI XMMUYECKNX 3n1eMeHToB [l. . MeHpeneeBsa. Mepuofbl
N rpynnbl. PUNYECKMIA CMbICT MOPALKOBOTO HOMepa, HOMEPOB Mepuoja U
rpynmnbl 371eMeHTa.

CTpoeHune aTomoB. CoCTaB aTOMHbIX a4ep. M30Tonbl. SN1eKTpoHbl. CTpoeHue
3NIEKTPOHHBbIX  060/104eK  aTtoMOB  nepBbiX 20  XMMWUYECKUX  3M1eMEHTOB
Mepuoanyeckoin cuctembl O. . MeHgeneesa. XapakTepucTuka XUMWUYECKOro
afeMeHTa No ero nonoxxeHuo B Mepuoguyeckoin cucteme . V. MeHpaeneesa.

3aKOHOMEPHOCTU WU3MEHEeHNs paguyca aToOMOB XUMUYECKUX 3N1eMEHTOB,
MEeTa/I/IMYECKUX N HEMETASIIMYECKMNX CBOWCTB MO rpynnam 1 nepuoiam.

3HauveHme lNeproanyeckoro 3akoHa 1 MNeprnognyeckoin CUCTEMbl XUMUYECKMUX
3N1EMEHTOB N5 Pa3BUTUA HayKu U npaktuku. . V. MeHgeneeB — YYEHbIA U
rpavKaaHuH.

Xumndyeckaa cBA3b. KoBaneHTHad (MonsapHasd W HenonsipHas) CBA3b.
ANeKTPOoOTPULATE/IbHOCTb XMMNYECKMX 3/IEMEHTOB. VIOHHas CBA3b.

CrteneHb  okucneHusa.  OKUCIUTENbHO--BOCCTAHOBUTE/IbHbIE  peakuun.
[Mpouecchbl OKUCNEHUS U BOCCTaHOBEHNA. OKUCNUTENN U BOCCTAHOBUTENN.

XUMNYECKUNIA 3KCNEPUMEHT :

n3ydeHne 06pasL 0B BeLLECTB METa/1/I0B U HEMETaN/10B, B3aMMOAENCTBUE
rMApoKcMaa UMHKa C pacTBopamMy KWUCNOT W LefloYvei, MnpoBefeHue OMbITOB,
WNOCTPUPYIOWNX  NPUMEPbl  OKUCNTENbHO-BOCCTAHOBUTE/IbHBIX  peakLmil
(ropeHwve, peakuumn pa3noXeHns, CoeanUHeHNS).

Me>knpeame THble CBA3U



Peanunsaums MeXnpeaMeTHbIX CBSi3ed MPU U3YYEeHUM XUMUK B 8 Kracce
OCYLLECTBMISIETCA Yepe3 WCMOMb30BaHMe KaK OOLMX eCTeCTBEHHO--HAY4HbIX
MOHATWNIA, TaK U MOHATUN, ABNAIOWMNXCA CUCTEMHBLIMU ANA OTAENbHbIX NPeAMETOB
eCTeCTBEHHO--Hay4YHOro LuMKna.

O6LWue eCTeCTBEHHO--HaY4Hble NMOHATUA: HayuUHbIN aKT, runoTesa, Teopus,
3aKOH, aHaiuM3, CUHTe3, Knaccugukauus, nepuoguyHoOCTb,  HabnoaeHVe,
3KCMNepuMeHT, MOAENNPOBaHWE, U3MEPEHWE, MOAENb, AB/IEHNE.

du3nka: maTepus, aToM, 3MEKTPOH, MPOTOH, HEWTPOH, WOH, HYKINA,
M30TOMbI, PaANOaKTUBHOCTb, MOJIEKYNA, 3MEKTPMUUYECKUIA 3apsad, BELECTBO, Teso,
00bEM, arperaTHoe COCTOSHME BELLECTBA, ras, usnmyeckue BeNNYUHBI, eAVHNULbI
N3MepeHnsa, KOCMOC, NNaHeThbl, 3B834bl, ConHLe.

Buonorusa: gotocmHTE3, AbiXaHKe, buocepa.

[eorpagmsa: aTmocepa, rugpocdepa, MUHepasbl, TOpPHble MOPOAbI,
rnosie3Hble MCKONaeMble, TOMNNBO, BOAHbLIE PECYPChI.

9 K/1ACC

BeLlecTBO N XMMUYecKasa peakuma

[Meproanyecknii 3aKoH. Mepuoamyeckas cMcTemMa XMMMUYECKNX 3n1eMeHToB /.
. MeHgeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTW B W3MEHEHUW CBOWCTB
XUMUYECKNX 3/IEMEHTOB TMepBbIX TPEX MNEepuofoB, Kanums, KalbUua U UX
COEAMHEHNA B COOTBETCTBUM C TMONIOXKEHWEM 3/1EMEHTOB B [lepnoanyeckoi
CUCTEME N CTPOEHMEM NX aTOMOB.

CTpoeHMe BewlecTBa: BUAbl XMUMWYECKON CBS3WN. TUMbl KPUCTAIINYECKUX
PELLETOK, 3aBUCMMOCTb CBOMCTB BELLECTBA OT TUMa KPUCTAI/IMYECKON PELLETKM U
BUAA XMMUYECKOIN CBA3MN.

Knaccnukauma n HoMeHKnaTypa HeopraHM4Yeckmx BewlecTB. Xumuyeckme
CBOWCTBa BELLECTB, OTHOCALUMXCH K pas3/IMyHbIM KfaccaM HeopraHm4eckmnx
COEAMHEHNIA, FTeHeTUYeCcKast CBA3b HEOPraHNUYECKNX BELLIECTB.

Knaccugmkaumsa XMMUYeCcKnX peakumnin No pasinyHbIM npusHakam (No yumncny
M COCTaBy Y4aCTBYHLINX B peakuun BeLlecTB, MO TennoBoMy 3deKkTy, no
M3MEHEHUIO CTEMNEeHe OKUC/IEHMSI XMMMUYECKMX 3/IEMEHTOB, N0 06paTMMOCTK, NO
y4yacTUIO KaTanmsatopa). JK30- 1 IHA0TEPMUYECKME peakuumn, TePMOXUMUYECKMe
ypaBHEHUA.

[MOHATNE O CKOPOCTU XMMMYECKOW peakumn. loHsATME 06 06paTUMbIX W
HeobpaTUMbIX XUMUYECKUX peakumnsax. MNMOHATME O FOMOreHHbIX M reTeporeHHbIX
peakumax. MNMoHATME 0 KaTanmse. MNMoHATME O XMMUYECKOM paBHOBECUN. PaKTOpbI,
BNVAIOWME Ha CKOPOCTb XMMWUYECKON peakumMuM W MOMNOXKEHNE XMMUYECKOro
paBHOBeCUS.

OKMNCNNUTENbHO-BOCCTAHOBUTE/IbHbIE  peakuuKn,  3MEKTPOHHBLIA  6anaHc
OKWUCNNTENbHO-BOCCTaHOBUTENbHOM peakumn. CocTaB/neHue YPaBHEH W



OKWUC/INTENIbHO--BOCCTAHOBUTE/bHbIX — peakuuin ¢ UCMNOoNb30BaHMEM  MeETofda
3N1EKTPOHHOr 0 H6anaHca.

Teopus 3NeKTPOUTUYECKOI AnccoumaLumn, 3NeKTpouTbl U HE3NEKTPONUTDI.
KaTnoHbl, aHMOHbI. MexaHu3m auccoumaumn BEWECTB C pas/IMYHbIMK BUAAMU
XUMUYECKON cBA3K. CTeneHb anccoumaumn. CunbHble U cnabble 3NeKTPOSUTI.

PeakUumn MOHHOIro 06MeHa. Y C/ioBus NPOTeEKaHUs peakunii MOHHOro 0bMeHa,
MOMHblE W COKPaWEHHbIE WOHHblE YypaBHEHMS peakuumii. CBOWCTBA KWUCIOT,
OCHOBaHWA W CcoONel B cBeTe MNpeAcTaBNeHUA 00  3NeKTPONUTUYECKOM
anccoumauunn. KayecTBeHHble peakummn Ha MOHbI. MOHATME 0 TMAPOM3e COMeN.

XUMUYECKNIA SKCNEPUMEHT

03HaKOM/IEHME C MOAENSAMU KPUCTa//IMYECKUX PELIETOK HEOopraHM4ecKmnx
BELLECTB — METa//IoB U HemeTa/noB (rpagurta n anmasa), CNOXHbIX BELLECTB
(xnopuaa Hatpus), uccnegoBaHne 3aBUCUMOCTN CKOPOCTU XMMUYECKOW peakummu
OT BO3AENCTBUA pPa3INYHbLIX (HAKTOPOB, WCCNeAOBaHME 3/1EKTPONPOBOAHOCTU
pacTBOPOB BELLECTB, Mpouecca Auccoumaumm KUCIOT, LWenoYed u  conen
(BO3MOXHO  MCMOMb30BaHWE BWUAEO  MaTepuasioB), MNPOBEAEHWE  OMbITOB,
WUNNIOCTPUPYIOWMX  MPU3HAKM  MPOTEKAHWS  peakuuMid  MOHHOro  0bMeHa
(obpasoBaHMe oOcagka, BblgeneHne rasa, o6pa3oBaHMe BOAbl), OMbITOB,
UNNOCTPUPYIOWMNX — NPUMEPLI  OKUCNNTENIbHO-BOCCTAHOBUTENIbHLIX  peakLnid
(ropeHue, peakUUN PasfOXXEHUs,, COeAMHEHNS), pacro3HaBaHMe HeopraHMYecKnx
BELLECTB C [MOMOLUbK  KAa4YeCTBEHHbIX peakuMid Ha  WOHbl,  PeLUeHune
3KCNepUMeHTa/IbHbIX 3aad.

HemeTannbl n nx coeiHeHNs

Obulan xapaktepucTuka rasioreHoB. OCOGEHHOCTM CTPOEHWS aToMOB,
XapaKTepHble CTerneHun oKucneHus. CTpoeHne M (IM3NYEecKmMe CBOMCTBA MPOCTbIX
BELECTB — ra/loreHoB. XWUMWYECKMe CBOWCTBA Ha Mpumepe  Xsopa
(B3aMMoaeincTBme € MeTannamu, HemeTasinamu, Lienovyamu). XI0pOBOAOPOA,.
ConsiHas KWUCNoTa, XMMUYECKMe CBOICTBa, MOMyYeHue, NpUMeHeHue. [eicTBue
X/lopa M XN0poBOAOPOJAa Ha OpraHM3M 4enoBeka. BakHeilme xnopufbl U UX
HaxoXaeHue B NpUpose.

Obuwas xapaktepucTnka anemeHToB VIA-rpynnbl. OCO6EHHOCTN CTPOEHUS
aTOMOB, XapaKTepHble CTEMEeHU OKuUcneHusi. CTpoeHne u (U3NYECKMe CBOWCTBA
MPOCTbIX BELLECTB — KMUC/0poaa 1 cepbl. ANINOTPOMNHbIE MOAUGMKALMK KUCopoaa
N cepbl. XUMNYECKME CBOMCTBA cepbl. CepoBOAOpPOA, CTPOEHME, (DU3NYECKME U
XUMUYECKME CBOMCTBA. OKCU/bl CEPbl Kak MpeacTaBUTENN KUCNOTHbLIX OKCUAOB.
CepHass  Kucnota, (M3MYECKME W XUMWYECKMe CBOicTBa  (0bOWme  Kak
NpeacTaBUTENS  Knacca KUCNOT UK cneuudmyeckue). XMMUYECKME peakuuu,
nexawime B OCHOBE MPOMbILLIEHHOrNO Cnocoba MonyyYeHWs CEepHON KUCNOTbI.
[MpyMeHeHMe CepHOM KUCNOTbl. CONM CEPHON KUCNOTbI, KAYeCTBEHHas peakLus Ha



cynbhaT-moH. HaxoxaeHue cepbl U e€ COefMHEHUn B npupode. XUMUYECKOe
3arpssHeHne OKpYXKatoLle cpefbl COeAVHEHUSIMU Cepbl (KUCMOTHbIE [O0X[MW,
3arps3HeHne Bo3ayxa 1 BOJOEMOB), CNOCOOLI ero NpeaoTBpaLLeHus.

Obwas xapakTepucTuka anemeHToB VA-rpynnbl. OCOBEHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTeMneHW OKUCeHUs. A30T, pacrnpocTpaHeHWe B NPUPoJe,
(hm3nyecKme n XxmMMmmyeckme ceoictea. KpyroBopoT a3oTa B npupode. AMMUaK, ero
(hM3nyecKme N XMMNYECKEe CBOMCTBA, MOMyYeHMe 1 npumeHeHre. Conmnm aMMoHNUS,
NX (OM3NYECKME U XUMNYECKME CBOMCTBA, NpUMeHeHMe. KauyecTBeHHast peakuus Ha
MOHbl aMMOHMA. A30THast KUC/OTa, eé nony4veHue, PU3nMYecKne n XUMUYECKME
cBoucTBa (0OWMEe KakK MpeAacTaBUTENst Kracca KUCNOT M cneuuduyeckue).
cnonb3oBaHWe HUTPATOB WM COMEA aMMOHWA B  KayecTBE MUHEpPasIbHbIX
ya0OpeHNniA. XMMNYECKOe 3arps3HeEHNE OKPYXKatoLLEen cpedbl COeANHEHNSMIN a30Ta
(KNCNOTHbIE A0XKAW, 3arpsi3HeHWe BO3fyxa, MouBbl U BOAOEMOB). Pocdop,
annoTporHble MoauduKaumm gocdopa, (UNYECKME N XUMUYECKME CBOWMCTBA.
Okceug ochopa (V) 1 thocthopHast KUCNOTa, PU3NYECKME N XMMUYECKIE CBOMCTBA,
nony4yeHue. Micnonb3oBaHue ochaToB B Ka4eCTBE MUHEPASIbHBIX YA0OPEHWIA.

Obuwas xapaktepucTnka anemeHToB IVA-rpynnbl. OCO6EHHOCTN CTPOEHUS
aTOMOB,  XapaKTEpHble  CTENEHW  OKUCMeHWsA.  YTnepod,  aNIoTPOMHbIe
MoauduKauuKn, pacnpocTpaHeHne B Mpupode, (MU3NYECKME U XUMWUYECKME
cBowcTBa. Aacopbums. KpyroopoT yriepogda B npupoge. OKcuabl yrnepoga, ux
(hm3nyeckme M XMMUYECKMe CBOWCTBA, [AENCTBME HA >KMBble OpraHuU3Mmsbl,
NonyyYeHre U MNPUMEHEHMe. DKONormyeckue npobnembl, CBsi3aHHbIE C OKCWUIOM
yrnepoga (IV), runotesa rnobanbHOro MOTENIEHUS KAuUmaTa, MapHUKOBbIN
3(hheKT. YronbHas KucnoTa 1 eé conum, nx U3NYecKne 1 XMMUYECKME CBOCTBA,
nonyyeHne ©n npuMmeHeHne. KauyeCcTBeHHas peakuusi Ha KapboHaT-MOHbI.
cnonb3oBaHne KapboHaTOB B ObITY, MeAWLMHE, MPOMBILL/IEHHOCTM U CENIbCKOM
XO035CTBE.

[MepBOHaYasibHble NOHATUA 06 OpraHNYecKMX BELLECTBaX KakK O COeMHEHUNNAX
yrnepofa (MeTaH, 3TaH, 3TWU/eH, aLueTU/IeH, 3TaHO/, MULEPUH, YKCYCHaA KUCOTa).
MpupodHble WUCTOYHWUKW  YrNeBoAopoaos (Yyronb, MPUPOAHLIA a3, HedTb),
MNPOAYKTbl MX nepepaboTKn (6eH3nH), UX Ponb B ObITY U MNPOMbILIIEHHOCTH.
[MOoHATNE O BMONOrMYECKM BaXKHbIX BELLIECTBAX: XuUpax, 6e/kax, yrnesogax — u mx
PO B XKU3HM YenoBeKa. MartepuasbHOe €AUHCTBO  OpPraHWYecKux WU
HeopraHNYeCKNX COeAUHEHWIA.

KpeMHuit, ero gusnmyeckme ©n XUMUYECKME CBOMCTBA, MOMYYEHUE W
npumeHeHne. CoefVHEHMS KpemHWs B npupode. O6wMe npeactaBneHns 06
okcunge kpemHusa (IV) n KpemMHueBon Kucnote. CUNMKaTtbl, UX MUCNOMb30BaHME B
ObITY, B MPOMbILL/IEHHOCTU. BaXXHelLLMe CTpPOUTeNbHble MaTepuasbl: Kepammnka,



CTEK/O, LeMeHT, 6eTOH, >Kene306eToH. Mpobsiembl 6€30MacHOr0 MCNoIb30BaHUS
CTPOUTE/IbHBIX MaTepuanoB B NOBCEAHEBHOMN YXU3HN.

XVMNYECKUNIA 3KCNEPUMEHT :

n3yyeHne obpasLOB HEOPraHNYECKUX BELLECTB, CBOMCTB COMISHOM KUCNOTHI,
NpoBeAeHNEe KaYeCTBEHHbIX peakuuii Ha X0pUA-UOHbI 1 HAGIOAEeHVE NMPU3HAKOB
MX MPOTEKAHWUSA, OMbITbl, OTpaXarolme (U3MYECKNe N XMMUYECKME CBOMCTBA
ra/loreHoB M WX COeAuHeHU (BO3MOXHO MCMO/b30BaHME BUAeOMaTepUanos),
O3HaKoM/ieHMe C obpasyamy  Xx/0puaoB  (ranoreHnaoB), O03HAKOM/EHWE C
obpasuamn  cepbl U eé  coeAMHEHMSMM  (BO3MOXHO  WCMONb30BaHWe
BUeoMaTeprasnioB), HaboaeHe npouecca 0byrnmBaHNA caxapa nog AevcTBUEM
KOHLEHTPUPOBAHHON  CEPHON  KUCNOTbI, U3Y4YeHWe XMMMUYECKUX CBOMCTB
pazbaB/IeHHOM CEepHOM KNCNOTbI, NPOBEAEHME KaYeCTBEHHOM peakL My Ha cynbar-
MOH W HabntofeHne Mpu3Haka eé NpPoTeKaHusi, 03HAKOMJIEHWE C (PU3NYECKMMMU
CBOMCTBaMM a3oTa, (ochopa U KX COefMHEeHU (BO3MOXHO MCMONb30BaHWe
BUeoMaTepnanoB), obpasuaMm asoTHbIX U (DOCHOPHBLIX YA0OPEHWNIA, NONydeHue,
cobupaHune, pacro3HaBaHWe W W3y4YeHWe CBOWCTB amMMuaka, MpoBeAeHue
KayeCTBEHHbIX peakuuii Ha MOH aMMOHUSA U hocdaT-UoOH M M3yYeHNe NMPU3HAKOB
NX MPOTEKAHUS, B3aUMOLENCTBME KOHLEHTPUPOBAHHON a30THOM KMUC/OTbI C MefbHo
(BO3MOXXHO ~ UCMO/Ib30BaHME  BUAeOMaTepmasos), N3yyeHne  Mopenei
KpUCTa/IIMYECKMX PelléToK anmMasa, rpajurta, ynnepeHa, O3HAKOM/IEHWE C
MpoLeccoM afcopoumMm pacTBOPEHHLIX BELWECTB aKTUBUPOBAHHLIM YINEM U
YCTPOMNCTBOM MPOTMBOrasa, noslyvyeHne, cobmpaHue, pacrio3HaBaHue N U3y4veHue
CBOWCTB YINeKUC/IOro rasa, NpoBefeHNe KayeCTBEHHbIX peakuuii Ha KapboHaT U
CUNKAT-UOHbI M M3Y4YeHWe TMPU3HAKOB WX MNPOTEKaHWs, O3HaKOMJIEHMe C
NPOAYKUMEN CUNMKATHOW MPOMBILLMIEHHOCTH, pPeLUeHNe 3KCMePUMEHTaSTbHbIX
3aia4y no Teme «BaxkKHenLLne HeMEeTa bl U X COEAUHEHMNSI».

MeTannbl U UX COefUHEHMS

O6Lian xapaKTepucTMKa XMMUYECKNX 3/1eMEHTOB — MeTasl/IoB Ha OCHOBaHWU
X MONOXeHMs B [lepuogmnyeckoin cUCTeMe XUMUYECKUX 3nemeHToB . .
MeHzeneeBa 1 CTpoeHUs aTomoB. CTpoeHue MeTannoB. MeTainnyeckas CBsisb U
MeTa//INYecKass  KpUCTa/IIMYECKas  pelsétka.  JNIeKTPOXMMUYECKUA  psg
HanpsbKeHUA MeTannoB. ®Pusmyeckne N XMMUYECKMe CBOMCTBA MeTasioB. ObLme
Cnoco6bl MNony4veHnss MeTasnoB. [MOHATME O KOPPO3MM METasINIoB, OCHOBHbIE
Cnocobbl 3awnTbl UX OT KOppo3uu. Cnnaebl (CTasib, YYryH, [LHOPTHOMUHUN,
OpOH3a) U UX NPUMEHEHWE B ObITY N MPOMBILLIEHHOCTH,

LLlenoyHble MeTansbl: NONOXeHWe B Mepnoamyeckort cucteme XMMUUYECKUX
anemeHToB [. V. MeHfeneeBa, CTPOeHWe MX aTOMOB, HaxOX[eHWe B MPUPOE.
dur3nyecKne N XMMMYECKMe CBOMCTBA (Ha npumepe Hatpua 1 Kanms). OKcuabl U



rmapokcuabl Hatpus M Kaimsa. [puMeHeHWe LWenoyHbIX METaIoB U UX
COEANHEHNIA.

LLlenoyHo3emMeNlbHble  MeTa/i/lbl  MarHWin 1 Ka/lbLUWiA:  MOMOXEHMEe B
[MepnoAnYecKoin cucteme XMMUYECKMX anemeHTos . V. MeHpeneeBa, CTpoeHue
MX aTOMOB, HaxoXaeHune B npupoge. Pusnyeckne 1 XMMMYeCKmne CBOMCTBA MarHus
N Kanbums. BaxkHellime coefuHeHUs Kanbumsa (OKCWA, TUAPOKCUA, COMN).
JKECTKOCTb BOAb! U CMOCOOLI €8 YCTpaHeHNS.

ANIOMUHWIA: NONOXeHWe B [epnognyeckoin cucteme XMMMYECKNX 3IEMEHTOB
L. V. MeHpeneeBa, CTpoeHMe aToMa, HaxOXAeHWe B npupope. Pusmnyeckne n
XVIMUYECKMEe CBOMCTBA a/ltOMUHNA. AMJOTEPHbIE CBONCTBA OKCMUAA U rMapoKcmaa
TIIOMUHWA.

YKeneso: nonoxkeHve B MepuroanyecKor CUCTEME XUMUYECKUX 3N1EMEHTOB .
. MeHpeneeBa, CTpOeHWe arToma, HaxoxfeHue B npupoge. Pdusmyeckue w
XUMUYECKME CBOMCTBA Xenesa. OKcuabl, ruapokenabsl u conn xenesa (11) nxenesa
(I11), nx coctas, CBOICTBA U NONYYEHNE.

XVMNYECKUNIA IKCNEPUMEHT :

O3HaKOM/ieHMe C obpasuamy MeTalIoB W CMiaBoB, WX (PU3NYECKMMMU
CBOMCTBaMW,  M3y4YeHMe  pe3y/nbTaToB  KOppo3uu  MeTaiioB  (BO3MOXHO
MCNONb30BaHWE BWAeOMATEPUANIOB), OCOOEHHOCTE B3aMMOAEWCTBMS  OKCKAaa
KaibUuusa M HaTpus C BOZOWN (BO3MOXHO WCMOMb30BaHWE BUAEOMaTeEpUaos),
nccnefoBaHe CBOMCTB XKECTKOW BOAbI, Mpouecca ropeHns kenesa B KUC/IOPOAE
(BO3MOXHO  UCMONb30BaHWe  BUAeOMATepuasioB), MPU3HAKOB  MpPOTEKaHUSA
KayeCTBEHHbIX peakuMin Ha MOHbI: MarHus, KaibLus, atoMUHUS, LMHKA, Xene3a
(1) n xenesa (I11), megn (I1), HabnrogeHe 1 onMcaHWe NPOLLECCOB OKpaLUMBaHWA
NAameHn WoHaMW HaTpus, Kama W Kaibuma (BO3MOXKHO MCMO/Mb30BaHMe
BUEOMaTepnasioB), UccnegoBaHne aMmMoTepHbIX CBOMCTB MMAPOKCUAA a/TIlOMUHUA
N TMAPOKCMAA LUMHKA, peLleHre aKCnepuMeHTa/IbHbIX 3a4a4 rno TeMe «BaxkHenLwne
MeTa/l/Ibl Y X COeAUHEHUSA».

XNMUA N OKpY>KaroLlasa cpefa

BewlectBa 1 matepuanbl B MOBCEAHEBHON XWM3HW 4enoBeka. besonacHoe
MCNONb30BaHME BELLECTB M XUMWYECKMX peakumii B 6bITy. lMepBas NoMoLLb npu
XUMUYECKMX 0XO0rax U 0TpaBeHNsAX.

XNMMYecKoe 3arps3HeHne OKpy»Katowein cpefbl (nNpegenbHas fonycTMmas
KOHLeHTpauumsa BewecTs, ganee — MAK). Ponb XMMUn B peLleHnmn 3K0I0rMYecKnx
npo6nem.

XVMNYECKUNIA 3KCNEPUMEHT :

n3yyeHne 06pasLloB Matepuanos (CTEKNO, ChaBbl MeTaN10B, NOUMEPHbIe
marepuasbl).

Me>KnpeamMe THble CBA3N



Peanunsaums MeXnpeaMeTHbIX CBSi3ed MPU U3YyYeHUM Xumum B 9 Knacce
OCYLLECTB/IETCA 4Yepe3 MCMOMb3oBaHMe KaK OOLMX ecTeCTBEHHO-Hay4YHbIX
MOHATWNIA, TaK U MOHATUN, ABNAIOWMNXCA CUCTEMHBLIMU ANA OTAENbHbIX NPeAMETOB
eCTeCTBEHHO--HaYy4HOr 0 LMKNa.

O6LWwue ecTeCTBEHHO-HayUHble MOHATUS: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
TEeopusi, aHanu3, CUHTEe3, Knaccudmkaumsi, nepuoanyHOCTb, HabnoaeHue,
9KCNEPUMEHT, MO/ENNPOBaHUe, W3MEPEHWE, MOAEeNb, SBMEHWEe, MapHUKOBLIN
3(h(PeKT, TEXHO/IOrNA, MaTepraibl.

du3nka: maTepuss, aToM, 3MEKTPOH, MPOTOH, HEWTPOH, WOH, HYKINA,
M30TOMbI, PaAMOaKTUBHOCTb, MOJMEKYNa, 3NMEKTPUYECKUA 3apsad, MPOBOAHWNKM,
MONYNPOBOAHVKN,  AN3NEKTPUKK, (POTO3NEMEHT, BEWEeCTBO, Teno, O06béM,
arperaTHoe COCTOSIHMe BeLLecTBa, ras, pacTBop, pacTBOPMMOCTb, KPUCTaIINYECKaS
PeLEéTKa, CrnaBbl, ()M3NYECKME BE/IMUMHBI, €ANHULIbI M3MEPEHMS, KOCMUYECKOE
NPOCTPaHCTBO, NNaHeThbl, 3Bé34bl, CONHLE.

Buonorus: QoTocuHTe3, AblxaHWe, Guoctepa, 3KOCUCTEMA, MUHepasibHble
yA0BPEHNS, MUKPO3/IEMEHTbI, MAKPO3/1EMEHTbI, MATaTe/IbHblE BELLLeCTBa.

leorpadmsa: aTtmocdepa, rugpocepa, MUHepanbl, TOPHbIE MOPOAbI,
Mone3Hble UCKOMaeMble, TOMNMBO, BOJHbIE PeCypChl.



NMNAHVNPYEMBbBIE PE3YJIbTATbl OCBOEHUA TMPOIrPAMMBbBI 110
XM HA YPOBHE OCHOBHOI'O OBLUEIO OBPA3OBAHWA

NMMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHble pe3ynbTaTbl OCBOEHMS NPOrpammbl  OCHOBHOIO  O6LLEro
06pa3oBaHNA AOCTUralTCA B XOfe O0yYeHUs XUMUW B eAMHCTBE Y4ebHON U
BOCMNUTATE/IbHOW AeATeNIbHOCTU B COOTBETCTBMM C TPaAULMOHHBIMU POCCUNCKUMM
COLMOKY/IbTYPHbIMW N AYXOBHO-HPABCTBEHHbIMW  LEHHOCTAMM, MPUHATBIMUA B
obLlecTBe npaBuiamyv M HOpMamy MOBefeHUs K CMNoCOOCTBYHOT MpoLieccam
CaMOMNO3HaHMUs, CaMopasBUTUS 1 coLman3aLmm obyyaroLLmXcs.

JINYHOCTHble ~ pe3ynbTaTbl  OTPaKAT  TOTOBHOCTb  OOy4aroLmxca
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUBHBLIX  LEHHOCTHbIX OpUEeHTauuin 1
pacLUMpeHme OnbiTa AeATeIbHOCTM Ha €€ OCHOBE, B TOM YMC/Ie B YaCTH:

1) NaTpMOTUYECKOr 0 BOCMUTAHUSA:

LLEHHOCTHOr 0 OTHOLUEHWS K OTeYeCTBEHHOMY Ky/bTYPHOMY, UCTOPUYECKOMY
M Hay4YHOMY Hacfegmto, MOHMMAHUA 3HAYEHUS XMMWYECKON HAyKU B >KU3HU
COBPeMEHHOro o6LecTBa, CMNOCOOGHOCTU BMafeTb LOCTOBEPHOW WMHMopMauuen o
NnepefoBbIX AOCTVKEHUAX U OTKPbITUAX MWPOBOM M OTEYECTBEHHOWN XUMUMU,
3aMHTEPECOBAHHOCTM B HAYUHbIX 3HAHMSAX 06 YCTPOMCTBE MMpa M 06LLECTBA;

2) rpaXkaaHCKoro BoCcnMTaHus:

MPefCcTaBfeHNs O COUMaTbHbIX HOpMax W nNpaBuiax MeXIMYHOCTHbIX
OTHOLUEHWI B KOJINEKTMBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B O6LLECTBEHHO
Mofe3Hon,  y4eOHO-UCCNeAoBaTe/IbCKOM,  TBOPYECKOW M Apyrnx  Bupaax
[eATeNbHOCTM, FOTOBHOCTM K pasHOOOpa3HO COBMECTHOW [AeATeNIbHOCTU Mpu
BbIMO/IHEHWMM  YYebHbIX, MNO3HaBaTe/IbHbIX 334a4, BbIMOHEHUM XUMUYECKMX
9KCMNEePUMEHTOB, CO3[aHNN Y4ebHbIX MPOEKTOB, CTPEM/IEHNA K B3aMOMOHUMaHWIO
M B3aMMOMNOMOLLM B npoLecce 3TOW Y4yeOHON [eAaTeNbHOCTW, TOTOBHOCTU
OLueHMBaTb CBOE [MOBeJeHMe W TMOCTYMKNM CBOMX TOBapuLen ¢ Mo3unumm
HPaBCTBEHHbIX 1 NPaBOBbIX HOPM C YY4ETOM OCO3HaHWSA NOCNEACTBUIA NOCTYMNKOB;

3) LEHHOCTM Hay4HOr 0 NO3HaHWS:

MMUPOBO33PEHYECKME NPeACTaB/eHNs O BELLeCTBE M XMMUYECKOW peakuun,
COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO PasBUTUA HayKuM M COCTaBNAloLLMe
OCHOBY N5 MOHVMaHUA CYLWHOCTU Hay4YHOW KapTWHbI MMpa, NpeacTaBfieHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTUS MPUPOLbl, B3aMMOCBA3SX 4YenoBeKa C
MPUPOLHON CPeor, O PO XUMUK B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/lbHble MOTWMBbI, HarpaB/ieHHbIE HA MOJlyYeHWe HOBbIX 3HAHWIA MO
XMMUK, Heobxoaumble N8 00bACHEHUA HabntofaeMblX MPOLECCOB U ABMIEHWIA,
NMo3HaBaTe/lbHOW, WMH(OPMAaLMOHHON N 4YUTATEeNbCKOW KYNbTypbl, B TOM 4uUChe
HaBbIKOB CaMOCTOSTe/IbHOW paboTbl C  Y4YebHbIMW  TeKCTamu, CrpaBOYHOM



NNTepaTypor, [AOCTYMHbIMKA  TEXHUYECKUMWU  CPeACTBaAMM  MH(OPMALMOHHBIX
TEXHONOTUNIA;

MHTEPEC K O0OYyYEeHUIO U MO3HaHWK, /0603HATE/IbHOCTb, FOTOBHOCTb WU
CNOCOOHOCTb K camMoobpa3oBaHWUIO, MPOEKTHOW M UCCeaoBaTe/lbCKOM
NesTeNlbHOCTU, K OCO3HaHHOMY BblOOPY HanpaBfEHHOCTU U YPOBHSI 06YYeHUsi B
AasibHenLemMm;

4) hopmrpoBaHMA Ky/bTypbl 310POBbS:

0CO3HaHME LEHHOCTW >KM3HW, OTBETCTBEHHOrNO OTHOLLUEHUSI K CBOEMY
3[10pOBbIO, YCTAHOBKM Ha 3[0POBbliA 06pa3 >XM3HW, OCO3HaHWE MOCNeACTBUA U
HenpuaTne BPeAHbIX MPUBbIYEK (YNOTPEONEHUS ankorons, HapKOTUKOB, KYPEHUS),
Heob6X0ANMMOCTN  COOMOAeHNA MpaBua  6e30MmacHOCTM npu  obpalleHun ¢
XUMUYECKMMM BELLLECTBaMW B ObITY 1 peasibHOM XNU3HN;

5) TpyAoBOro BOCNMUTAHUS:

MHTEPEC K NPaKTUYeCKOMY U3y4eHUI0 NPodeccnin n Tpyaa pasiMyHoro poaa,
YBaOXEHME K TPydy W pesynbTaTaM TPYAOBOM AeATENbHOCTW, B TOM YWCNe Ha
OCHOBE MMPUMEHEHUS TMpPeAMETHbIX 3HAaHMIA MO XUMWUKW, OCO3HaHHbLIA BbIGOP
NHANBMAYaNbHOW TPAaeKTOPUM NPOAOIHKEHMS 06pa3oBaHnsA ¢ YYETOM NIMYHOCTHBIX
MHTEPECOB N CMOCOBHOCTM K XMMUK, OOLLECTBEHHbIX MHTEPECOB N MNOTPEOHOCTEN,
YCMELHOW Npod)ecCnoHanbHOM AeATENbHOCTU U Pa3BUTUA HEOOXOAUMBIX YMEHWMN,
FOTOBHOCTb afanTupoBaTbCs B MPOMeCCUOHa/IbHON Cpeae;

6) 3KO/10rMYecKoro BOCNMUTaHUS:

9KO/IOrMYECKM LenecoobpasHoe OTHOLLUEHME K NPUPOLE KakK WCTOYHUKY
XKN3HU Ha 3emsie, OCHOBE €€ CYLLeCTBOBaHUS, MOHUMaHMe LIEHHOCTU 3[0pOBOIro U
6e3onacHoro o6bpasa >W3HW, OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY
(hM3nYeCKOMY U MCUXMYECKOMY 3[10POBbI0, OCO3HAHWE LEHHOCTW COO/OAEHNS
npaBmn 6e30MacHOro NoBeAeHNs Npu paboTe C BeLLeCTBaMM, a TaKXe B CUTyaUusX,
YrPOXKarLLMX 3[10POBbIO 1 XXN3HW NOJEN;

CNOCOOHOCTWN MPUMEHATL 3HAHWUSA, MONyYaemble NPU U3YUYEHUUN XUMUW, ANS
peLleHns 3afad, CBA3aHHbIX C OKPY>XXatoLLEe NPUPOAHON Cpeaon, Ans MOBbILLEHNS
YPOBHSI  3KOMIOFMYECKOM  KYNbTypbl, 0OCO3HaHMS  rN06a/IbHOro  XapakTepa
9KO/IOrMYEeCKMX Npob6neM n nyTerl UX pelleHns rnocpeAcTtBoM MeTOAO0B XUMUM,
9KO/IOrMYEeCKOro MbILL/IEHNSA, YMEHNS PYKOBOACTBOBATLCS MM B MO3HaBaTE1bHOMN,
KOMMYHUKATMBHOW W COLNANIbHON MPaKTUKE.

METAIMNPEAMETHBIE PE3Y/IbTATbI

B cocTtaBe MeTanpeAMeTHbIX Pe3ynbTaTOB BbIAENSAOT 3HaYMMble  AN1S
(hopMMpOBaHMA  MUPOBO33PEHUS  OOLLEHAYUHble MOHATUA  (3aKOH, Teopus,
NPUHUMN, TUNoTes3a, (akT, CUCTeMa, MPOLIECC, SKCMEPUMEHT U APYroe.), KOTopble
MCMOMb3YIOTCA B €CTECTBEHHO-HAYUYHbIX Y4YeOHbIX MpeAmMeTax M Mo3BONAT Ha
OCHOBE 3HaHWI M3 3TUX NpeaMeToB (hOPMUPOBATb MpPeACTaBNEHNE O LIE/IOCTHOM



Hay4HOW KapTWUHe MUpa, Y YHUBEPCa/IbHblE Y4ebHble feiCcTBUA (MOo3HaBaTe/NbHbIE,
KOMMYHWKATMBHbIE, PErynsiTMBHbIE), KOTOpble 0b6ecrneynBatoT (PoOpMUpOBaHME
FOTOBHOCTW K CaMOCTOATE/IbHOMY M/IaHMPOBAHUIO U OCYLLECTB/IEHNIO Y4ebHOM
[eATeNbHOCTU.

Mo3HaBaTe/IbHble YHMBEPCA/IbHbIE YYebHble AeNCTBUSA

Ba3oBble Nornyeckume AercTBuS:

YMEHUS UCMO/b30BaTb MNPUEMbI /TIOTMYECKOr0 MbILWIEHUA MPU OCBOEHMU
3HaHWIA: PacKpbIBaTb CMbIC/T XMMUYECKUX MOHATUIA (BbIAENSATb UX XapaKTepHble
MPU3HaKKW, YCTaHaB/MBaTb B3aMMOCBA3b C APYrMMM MOHATUAMM), UCMO/b30BATh
MOHATUA ANA 00BACHEHMS OTAE/NbHbIX (PAKTOB U ABMIEHWUIA, BbIGUPATL OCHOBAHUSA U
KpUTepuUn AN Knaccuukaumm XMMUYECKUX BELLECTB U XMMUYECKUX Peakumi,
yCTaHaB/IMBaTb MPUYUHHO-CNIEACTBEHHbIE CBA3N MeXAY OOBEKTaMU W3YYeHus,
CTPOUTL NIOrMYecKne paccyxaeHus (MHAYKTUBHbIE, AefyKTUBHbIE, MO aHaiorun),
[enaTh BbIBOAbI M 3aKNHOYEHUS;

YMEHMe MNPUMEHATb B MPOLecce MO3HAaHUA MNOHATUA (NPeAMEeTHble U
MeTanpeAmeTHbIE), CUMBO/IMYECKME (3HAKOBbIE) MOAENN, UCMOMNb3YeMble B XUMUMN,
Npeo6pasoBbIBaTh LWMPOKO MPUMEHSEMbIE B XUMUWN MOJENbHbIE NPeACTaBNeHNs —
XMMUYECKUA 3HaK (CMMBOST 3M1EMeHTa), XMMUYecKas qopmyna n ypaBHEHUe
XVIMUYECKOIN peakuumn — Npu peweHnn y4ebHO-no3HaBaTe/IbHbIX 3a4a4, ¢ y4ETOM
3TUX MOJENbHbIX NPEeACTaB/EHN BbISIBNATL M XapaKTepu3oBaTb CYLLECTBEHHbIE
MPU3HaKN M3y4aeMblX 0OBbEKTOB — XUMUYECKMX BELLECTB Y XMMUYECKUX PeakLmi,
BbISIBNATb  00OLWMe  3aKOHOMEPHOCTW,  MPUYMHHO-CNEACTBEHHbIE  CBA3M U
MPOTUBOPEYMS B U3yHaeMblX NPOLIecCax u SBNEHUSX.

BazoBble uccnefoBaTtesibCKuNe AenCTBUS:

YMEHMe WCMOo/b30BaTb MOCTaB/IEHHbIE BOMPOCHI B KayeCTBE MHCTPYMeHTa
MO3HaHWA, a Takke B KayecTBe OCHOBbl A1 (hOPMUPOBaHMSA TMNOTE3bl MO
MpPoBepPKe MPaBUIbHOCTMN BbICKA3bIBAEMbIX CY)XXKAEHW;

NpuobpeTeHre OnbiTa MO MNJAHUPOBAHWNIO, OpraHM3auunm u MpPOBeAeHUIO
YUYEHUYECKNX 3KCMEPUMEHTOB, YMeHVe HabnogaTe 3a XOA4OM  npoLecca,
CaMOCTOATE/IbHO MPOrHO3MPOBaThL ero pesynbTat, JopMynnmpoBaTb 0606LLEHNA U
BbIBO/bI MO pe3ysibTaTaM NPOBeAEHHOr0 OMbITa, UCCNeA0BaHNA, COCTaB/IATL OTHET
0 NpofeniaHHOW paborTe.

PaboTa ¢ nHopmaumeir:

yMeHWe BblOMpaTb, aHaJM3npoBaTb W WHTEPNPEeTUPOBaTb WHMOPMALMIO
pas3NYHbIX BULOB M (DOPM NpPeAcTaBfeHns, NoayyYaeMyto 13 pasHbIX UCTOYHMKOB
(Hay4HO-MonynsapHas nutepatypa XMMUYECKOro COAepXKaHus, CrpaBOYHble
nocobus, pecypcbl VIHTepHeTa), KPUTMYECKM OLEHMBATb MPOTUBOPEUNBYIO U
HeL0CTOBEPHYHO NH(OPMaLMIO;



yMeHVe NMPUMEHATb pasinyHble MeTOoAbl M 3anmpockl NPy NOUCKe 1 0T6ope
MH(OpMaLMX N COOTBETCTBYIOLMX [aHHbIX, HEO0OXOAUMbIX A/1 BbIMOSHEHUSA
yUyeOHbIX 1 Mo3HaBaTebHbIX 3a4ay OnpefenéHHOro Tuna, npruobpeTeHre onbiTa B
0611aCT  MCNOMb30BaHMS  UHHOPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOMOT U,
OBNafieHne KynbTypOoi akTUBHOIO NCMO/Ib30BAHUA Pa3/INYHbIX MOUCKOBbLIX CUCTEM,
CaMOCTOATE/IbHO BbIGMPaThL ONTUMa/IbHYIO (POPMY MpeAcTaBeHNs NHopMaLum 1
WNNIOCTPMPOBATL peLlaemble  3afayy  HEeCNOXHbIMW  CXemamu, Auarpammamu,
ApyrMu hoopMamu rpatukn U UX KOMOMHaLMaMMY,

YMEHMe MCMONb30BaTb W aHaJM3upoBaTb B Mpouecce y4ebHOW U
MccnenoBaTelbCKoin AesATeNlbHOCTU MHOPMALMIO O BAUAHUU MPOMbILLIIEHHOCTH,
Ce/IbCKOr0 XO03MCTBA M TPAHCMOpTa Ha COCTOSHME OKPYXKatoLlein MpupogHON
cpeabl.

KoMMyHMKaTUBHbIE YHMBEPCA/IbHbIE YYebHbIe AeNCTBUS:

yMeHUs 3afaBaTb Bonpocbl (B Xxofde Awanora u (Man) [UCKyccun) no
CylLlecTBY  06CYXOaeMoWh  TeMbl,  (hOpMynMpoBaTb  CBOM  MpPeLOXeHWs
OTHOCMTE/IbHO BbIMOIHEHUA NPeAN0XeHHON 3a4auu;

YMEHUS  MNPeACcTaBATb  MOJlyYeHHble  pe3y/bTaTbl  MO3HaBaTe/1bHOM
LEeATeNIbHOCTU B YCTHbIX M TMUCbMEHHbIX TeKCTax; [fenatb Mnpe3eHTaumto
pe3y/nbTaToB BbINOIHEHNA XMMWUYECKOro 3KcrepmmeHTa (nabopaTtopHOro OnbITa,
nabopaTopHoi paboTbl MO NCCNeL0BaHMNIO CBOMCTB BELLECTB, Y4eOHOro NpoeKTa);

YMEHUS y4ebHOro COTPYAHMYECTBA CO CBEPCTHWKaMW B COBMECTHOM
Mo3HaBaTeNbHOW WM WUCCNefoBaTeNlbCKOM  [JeATeNlbHOCTU  NPU  PeLLeHun
BO3HMKAIOLLMX NPo6/ieM Ha OCHOBe Yy4yéTa 0OLWMX WMHTEPecoB M COrnacoBaHus
nosuumin (06CyXKaeHns, 0OMeH MHEHMSIMU, «MO3rOBbIE LUTYPMbI», KOOpPAMHALMS
COBMECTHbIX  [ENCTBWUIA, OMNpedeneHne KPUTEPUEB MO OLEHKe KayecTBa
BbINO/IHEHHOW paboTbl U Apyrue).

PerynsatueHble yHUBepCa/ibHbIE YHebHble [eCTBUA:

YMeHVe CaMOCTOATE/IbHO OMpefensaTb Uenn AesaTeNlbHOCTW, NiaHupoBarth,
OCYLLeCTBNATL, KOHTPONMPOBaTL M MPU HEOOXOAMMOCTU KOPPEKTMPOBATb CBOHO
LeATeNIbHOCTb, BblOVpaTh Hanbosee aPpgheKTUBHbIE CMOCOObI PeLleHns YYebHbIX U1
Nno3HaBaTe/lbHbIX 3afJay, CaMOCTOATENbHO COCTaBMATb WM KOPPEKTMPOBATb
NPeLNOXeHHbIA anropuT™M  AeWCTBUIA NPU  BbIMOJIHEHUW 33faHuiA C  YYETOM
MO/lyYeHNS HOBbIX 3HAHUIN 06 M3yyaeMblX 00bEKTAX — BELLECTBAX M peakumsx,
OLeHMBaTb COOTBETCTBME MOJYYEHHOro pesy/bTata 3asB/IeHHON Uenn, ymeHue
MCNONb30BaTh M aH/IM3MPOBATb KOHTEKCTbI, Mpenaraemble B YC/I0BUW 3aaHU.

NMPEAMETHbIE PE3YJIbTATbI

B coctaBe npeaMeTHbIX pes3ynbTaTOB MO OCBOEHUID 0643aTenbHOro
COflepXKaHusi, YCTaHOB/IEHHOrO AaHHOM (heaepanbHOM paboyeit Mnporpammon,
Bbl4eNAT: OCBOEHHble 00Yy4yaloMMUCA Hay4Hble 3HaHWUA, YMEHWS U Cnocoobl



[EeNCTBMiA, creynduyueckme Ana  NpeaMeTHOM 06/1acTn  «XUMUs»,  BUbI
[leATEeNbHOCTM MO MOMYYEHMIKO  HOBOFO  3HaHWA, €ero  UHTepnpertauuu,
npeobpasoBaHNio 1 MPUMEHEHUIO B Pa3/IMUHbIX YUYeBOHbIX U HOBbIX CUTYaLMsAX.

K KoHUy 06y4YeHuns B 8 Kacce npegMeTHble pe3ynibTaTbl HA 6a30BOM YPOBHe

AO/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YHAKOLLMXCA YMEHWIA:

- PacKpblBaTb CMbIC/T OCHOBHbIX XWMMWYECKUX MOHATWUIA: aToM, MOMeKyna,
XVIMUYECKUIA 3M1eMEHT, NPOCTOe BELLECTBO, C/IOXKHOE BeLeCTBO, CMEChb
(o4HOpOA4HAA 1 HeOLHOPOAHAsA), BA/IEHTHOCTb, OTHOCUTENIbHAsA aTOMHas U
MO/NeKynsapHaa Macca, KONM4YeCTBO BeLlecTBa, MO/b, MOMSpHas Mmacca,
MaccoBas [0/ XMMUYECKOro afieMeHTa B COeJMHEHNN, MONAPHbIA 00BLEM,
OKCUA, KUCNOTa, OCHOBAHMWE, COMb, 3N1EKTPOOTPULATENLHOCTL, CTEMEHb
OKWCNEHUS, XUMWYECKass peakums, KnacCumkaums peakumid: peakuumun
COefIMHEHNA, peakUUN pPasfioKeHNUsa, peakuun 3amelleHns, peakuun
06MeHa, 3K30- 1 3HLOTEPMUYECKMNE peakLnn, TEMM0BOWN ageKT peakLmu,
AP0 aToMa, 3/IEKTPOHHBIA C/IOM aToma, aToOMHas opbuTanb, paguyc
aToMa, XMMWYecKas CBA3b, MONAPHaaA U HEenosspHas KOoBasleHTHasA CBA3b,
MOHHasA CBA3b, MOH, KaTMOH, aHWOH, PacTBOp, MaccoBas [0/15 BeLecTsa
(NpoLeHTHas KOHLEHTPaLWA) B pacTBOpE;

- UNNKOCTPUPOBaTb  B3aMMOCBA3b  OCHOBHBIX ~ XMMWYECKUX  MOHATUIA  ©
MPUMEHATb 3TW NOHATUA MPWU ONUCAHUN BELLECTB M UX NPeBpaLleHni;

- UCMONb30BaTb XMMUYECKYHD CUMBOIUKY A1 COCTaBNeHNA (DOPMY/ BELLLECTB
N YpaBHEHUI XMMUYECKUX peakunii;

- OMpefensiTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B OWHAPHLIX COEAUHEHUAX,
CTeneHb  OKWC/IEHUA  3/1eMEHTOB B OWHApHbIX  COEAUHEHUAX,
NPUHAAIEXHOCTb BELLECTB K OnpefenéHHOMY Knaccy COeAMHEHWA Mo
(hopmynam, BWL XUMWUYECKOW CBA3M (KOBa/leHTHAa W  WOHHad) B
HeopraHn4ecknx coeHeHNAX;

- packpbiBatb cMmbic/  [lepuogmyeckoro 3akoHa [M. . MeHgeneesa:
[AEMOHCTPUPOBaTh MOHWMaHME MepUOANYECKOn 3aBUCUMOCTU CBOWNCTB
XVIMUYECKUX 3/IEMEHTOB OT UX MOJIOKEHUA B [epnogmnyeckort cucteme,
3aKOHOB COXpaHeHWa MaccChbl BellecTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOIEKYNAPHOr0 y4yeHns, 3akoHa ABoragpo;

- ONUCbIBaTb W  XapakTepu3oBaTb TabnnuHyto ¢opmy [Mepuognyeckoit
CUCTEMbl  XUMMUYECKUX 3/IEMEHTOB: pas3nyatb MOHATUSA  «rNaBHas
nogrpynna (A-rpynna)» u «noboyHas nogrpynna (b-rpynna)», masnble u
6ofbLlUMe nepuofbl, COOTHOCUTL 0003HaYeHWsA, KOTOpble WMeKTCAa B
Tabnuue «llepnofmyeckas cuctemMa XuMMUYeCKUX 3nemeHtos M. W.
MeHaeneeBa» C UUC/OBbIMK  XapaKTepUCTUKAMU CTPOEHUS aTOMOB



XMMWYECKNX 3M1EMEHTOB (COCTaB M 3apsj aapa, 06LLee YNCN0 3NEKTPOHOB
W pacnpegeneHune nx no 3N1eKTPOHHbLIM C0sM);

- KnaccumumpoBaTb XMMWUYECKME 3/M1EMEHTbI, HEOpraHWYecKue BeLLEeCTBa,
XMMUYeckne peakuum (MO YMCNY M COCTaBY Y4yacTBYHOLUMX B peakuum
BELLeCTB, MO TensioBoMy 3 eKkTy);

- XapaKTepu3oBaTb (ONWCbIBaTb) 0OLIME XMMWYECKME CBOWCTBA BELLECTB
pasfIMyHbIX KNaccoB, NOATBEPXKAas ONMCcaHMe NpruMepammn MONEKYSPHbIX
YypaBHEHWI COOTBETCTBYHIOLMX XUMUYECKNX PEAKLNIA;

- MPOrHO3MpPOBaTh CBOWCTBA BELLECTB B 3aBMCUMOCTM OT UX KauyeCTBEHHOrO
COCTaBa, BO3MOXHOCTU MPOTEKAHWA XUMWUYECKMX MpeBpalleHnii B
Pa3NYHbIX YCMOBUSAX;

- BbIYMCNISATb OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO Y MONSIPHYHO MaccChl BELLECTB,
MacCOBYI0 [AO/IH0 XMMWYECKOro 3feMeHTa Mo (opMyne COefMHEHUS,
MacCcoBYl0 0N BellecTBa B pacTBOpe, MNPOBOAWTL pPacyéTbl Mo
YPaBHEHMIO XMMUYECKON peaKkLuu;

- MPUMEHATb OCHOBHbIE OMepauyn MbICIUTENIbHON AeATENbHOCTM — aHaIn3 U
CUHTE3, CpaBHeHMe, 006006LieHMe, CUCTEMATU3aLMIO, KnacCuguKaumio,
BbISIB/IEHWE MPUYNHHO--CNIEACTBEHHbIX CBA3E — ANA U3y4YeHMs CBOWMCTB
BELWECTB W XMMMWYECKUX pPeakUWil, eCTeCTBEHHO-Hay4Hble MeTO/bl
MO3HaHMS — Hab6MIOAEHNe, W3MEpPEeHNe, MOAENNPOBaHUE, 3KCMEPUMEHT
(peasibHbIN U MbICNEHHBIN);

. CNefoBaTb NpasniaM Mosb30BaHMS XMMUYECKOW NOCYA0N 1 nabopaTopHbIM
obopyfoBaHMeEM, a TaKxe npaBWiam ob6palleHnss C BellecTBamMu B
COOTBETCTBMM C  MHCTPYKUMAMW MO  BbIMNOMHEHWUO  1abopaTOpHbIX
XMMWYECKMX OMbITOB MO MOMlYYEHUIO W COBMPaHMIO rasoo6pasHbIX
BellecTB (BOZOPOAA M KMCOpPOAa), MPWUrOTOB/EHWMIO PacTBOPOB C
onpefenéHHOM MacCcoBOW [0Meil paCTBOPEHHOIO BELLECTBa, MN/1aHUPOBATb
M NPOBOANTbL XUMUYECKME 3KCMEPUMEHTBI MO pacro3HaBaHNIO PacTBOPOB
LLie/IoYell U KACNOT C NOMOLLbI0 MHAMKATOPOB (lakMyc, (heHongTanemnH,
METUIOPaHX 1 Apyrue).

K KoHUy 06y4eHuns B 9 Knacce npegMeTHble pe3ynbTaTbl HA 6a30BOM YPOBHE

A0MKHbI OTpaXKaTb CHOPMUPOBAHHOCTb Y 0BYUatOLLMXCA YMEHWIA:

- PacKpblBaTb CMbIC/T OCHOBHbIX XUMWYECKUX MOHATWIA:  XUMUYECKNIA
3NIEMEHT, aTOM, MOJIeKyna, WMOH, KaTWOH, aHWOH, MpPOCTOe BELLECTBO,
CNMOXKHOe BELLECTBO, Ba/IEHTHOCTb, 3MEKTPOOTPULATENIbHOCTL, CTEMEHb
OKMCNEHNSA, XMMMNYECKasi peakLms, XMMUYecKas CBA3b, TEMIOBOWA 3(hheKT
peakumMn,  MOMb,  MOMSAPHbIA  0O0BLEM,  pacTBOpP,  3MEKTPONMUTSI,
HE3NEeKTPONNUTLI, 3NEKTPONIMTUYECKaA Auccoumauns, peakumm WOHHOMO
00MeHa, KaTanmM3aTtop, XUMWYECKOe paBHOBecMe, 0b6paTvMble U



HeobpaTUMble peakLuu, OKUCIUTENbHO-BOCCTAaHOBUTE/IbHbIE pPeakLuu,
OKUCNWUTENb,  BOCCTaHOBWUTE/lb,  OKWUCNEHME W BOCCTAHOB/IEHMe,
annotponus, aM@oTepHOCTb, XMUMUYECKasd CBA3b (KOBa/IeHTHas, MOHHaf,
MeTa/lIMyecKas), KpUCTa//IMYecKas peLuéTka, Koppos3nsa  MeTasifos,
CMNNaBbl, CKOPOCTb XMMMWYECKON peakuumu, npefensHO  AonycTumas
KOoHUeHTpauma MNAK BellecTsa;

- UNNKOCTPUPOBATb  B3aMMOCBA3b  OCHOBHBIX ~ XMMWYECKUX  MOHATUIA  ©
MPUMEHATL 3TW NOHATUA MPU ONUCAHNN BELLLECTB U NX NPEBPALLIEHWI;

- UICMONb30BaTh XMMUYECKYHD CUMBOMIUKY A1 COCTaBNeHNA (DOPMY/ BELLLeCTB
N YPaBHEHMIA XUMUYECKNX peakLuiA;

- OMNpPeaenaTb Ba/IEHTHOCTb M CTEMEHb OKUCNEHUS XUMUYECKUX 3/1eMEHTOB B
COEIHEHUAX pPa3/IMYHOr0 CcocTaBa, MNPUHALNEXHOCTb BELEeCTB K
onpefenéHHOMY Knaccy COeAMHEHMIn NOo opmynam, BUE XMMUYECKOi
cBA3N (KOBa/IEHTHAsA, WMOHHasA, MeTa//INYeckass) B  HeOopraHNM4ecKmx
COeAMHEHUNAX, 3apsAd MOHA MO XMMMUYECKON (hopmyre, XapaKTep cpefbl B
BOAHbIX PacTBOpax HeOpraHWYeCcKMX COeAMHEHWNIA, TUM KPUCTAINTNYECKOWA
PELLETKN KOHKPETHOr 0 BeLLlecTBa;

- packpbiBaTtb cmbicn [lepuogmyeckoro 3akoHa [. W. MeHpgeneesa u
[IEMOHCTPUPOBaTL €ro MOHMMaHMe: OMUCbIBAaTb U XapaKTepu3oBaTb
TabnnuHyo opmy leprnofmMyecKoin CUCTEMbI XUMUYECKNX 3/IEMEHTOB:
pasninyatb NOHATUA «rnaBHas nogrpynna (A-rpynna)» v «noboyHas
nogrpynna (b-rpynna)», majble U 60nblUMe Nepuofdbl, COOTHOCUTH
0603HayeHnss, KOTOpble WMEKTCA B Mepuoamyeckon Tabnuue, C
YACNOBbLIMW  XapaKTepUCTUKaMW  CTPOEHUA  aTOMOB  XMMWUYECKUX
aNeMeHTOB (cocTaB W 3apafg fAgpa, oOLiee YUCNo 3M1eKTPOHOB W
pacripegenieHne WX MO 3MEKTPOHHbIM  CNOAM), OOBACHATL 006LLMe
3aKOHOMEPHOCTW B M3MEHEHMMW CBOMCTB 3/1EMEHTOB U UX COELAVHEHUI B
npegenax ManbiX NepuofoB N rNaBHbIX NOArpynn ¢ Y48TOM CTPOEHUA UX
aTOMOB;

- KnaccuguumupoBaTb XMMUYECKME 3/1EMEHTbI, HEOpraHW4yeckue BeLLecTBa,
XUMUYECKMEe peakumn (NO 4Yuciy M COCTaBy Y4yacTBYHOLIMX B peakuuu
BELLECTB, MO TENI0BOMY 3((EKTY, MO MU3MEHEHUIO CTENEHe OKMCNEeHUs
XUMUYECKMX 3/1IEMEHTOB);

- XapakTtepu3osatb (OnucbiBaTb) O06LWMe W CheuMpUYeckme Xumnuyeckue
CBOMCTBA MPOCTbIX W CMOXHbIX BeWeCcTB, NOATBepXA4as OnucaHue
npuMepamy MOJIEKYNIAPHBIX UM MOHHbIX YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUYECKUX peakLnii;

- COCTaB/IiTb YPaBHEHMS 3/IEKTPONIMTUYECKON AMcCCcouMaLm KUCIOT, Lenoyei
W COMeid, NOMHblE N COKPALLEHHbIE YPaBHEHMS peakLMil MOHHOro 06MeHa,



YypaBHeHUs peakuuidi, NOATBEPXKAAIOLWMX CYLLECTBOBAHNE TEHETUYECKOM
CBSA3M MeXAy BeLLeCcTBaMM Pas/InyHbIX K/1accos;

- pacKpblBaTb  CYLIHOCTb  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBLIX — peakuuid
MOCPeACTBOM COCTaB/IeHUS 3MIEKTPOHHOIO 6asiaHca aTUX peakuuii;

- MPOrHO3MpOBaTb CBOMCTBA BELLECTB B 3aBUCUMOCTUM OT WX CTPOEHWUS,
BO3MOXHOCTM MPOTEKaHUA XUMWYECKMUX MPEeBPaLLEHUA B Pas/INyHbIX
YCNOBUSAX;

- BbIYUCNATL OTHOCUTE/NIbHYIO MOJIEKYIAPHYIO Y MOMISIPHYO MacChl BELLECTB,
MacCOBYHKO [A0/H0 XMMWYECKOro 3/1eMeHTa No (opmysnie COeAUHEHMs,
MacCcoByKO [O/110 BellecTBa B pacTBOpe, MPOBOAMTL pacyéTbl Mo
YypaBHEHMIO XMMUYECKOW peakLuu;

- co6/M0aaTh npasuia NONb30BaHUA XMMWYECKOW MOCYAON 1M NnabopaTopHbIM
obopyaoBaHMeM, a Takxe npaBuia obpaleHus ¢ BelecTBamMy B
COOTBETCTBMM C WHCTPYKUMAMM MO  BbINONHEHUIO  1a60PaTOPHbIX
XVIMUYECKUX OMbITOB MO MOMlYYEHUIO W COBUPaHUI0 rasoobpasHbIX
BeLecTB (aMmMuaka 1 yrieKucoro rasa);

- MPOBOANTL peakuun, NoATBEPXKAAOLME KAYeCTBEHHbIA COCTaB pas/InyHbIX
BELLECTB: pacrno3HaBaTb OMbITHbIM MyTEM Xnopug-, 6pomug-, noana-,
KapboHaT-, docaT-, cunmkar-, cynbar-, rMAPOKCUA-UOHbI, KATUOHbI
aMMOHMA N WMOHbI W3YYEHHbIX METasINIoB, MPUCYTCTBYHOLLME B BOAHbIX
pacTBopax HeopraHM4YecKnx BeLLECTB;

- MPUMEHATb OCHOBHbIE Ornepauun MbICIMTEIbHOW AeATENbHOCTU — aHan3 u
CWUHTe3, CpaBHeHMe, 00006LleHNe, cucTemMaTuM3auuto,  BblIBIEHUE
MPUYNHHO-CNEACTBEHHbIX CBA3e — [AN1S WU3YYeHMsI CBOWCTB BELLECTB U
XVMUYECKUX peakLMil, eCTeCTBEHHO-Hay4Hble MeTOAbl MO3HaHWA —
HabnoaeHe, M3MepPeHre, MOAENMPOBaHME, 3KCNEPUMEHT (peasibHblid 1
MbIC/IEHHbINA).



TEMATWYECKOE NMN/1AHNPOBAHWE

8 K/1IACC
KonnyecTtso yacoB
Ne HanmeHoBaHMe pa3fnenos v K 0 DNeKTPOHHbIe (LMKPOBbIE)
n/n Tem nporpamMmb| Bcero OHTPONIbHBIE pakTnHeckite obpasoBaTe/ibHbIe PecypCbl
paboThbl paboThbl
Pa3gen 1. [NepBoHauya/IbHblE XUMUYECKME MOHATUSA
Xvmna — BaxkHas 06nacTb

11 €CTECTBO3HAHNSA 1 5 5 Bubnnoteka LLOK

' NPaKTUYECKOW feATeNlbHOCTU https://m.edso0.ru/7f41837c

yenoBeka

12 BellecTBa U Xmmnyeckume 15 1 Bubnnoteka LLOK

' peakuum https://m.edso0.ru/7f41837c

WToro no pasgeny 20

Pa3gen 2. BakHelLume npeacTaBUTEN I HEOPraHNYECKUX BELLIECTB
51 Bo3gyx. Kucnopog. lNoHsatue 6 Bubnnoteka LLOK

' 06 okcuaax https://m.edso0.ru/7f41837¢
59 Bopgopoa.lNoHATre 0 Kucnotax 8 1 Bubnnoteka LLOK

' N conax https://m.edso0.ru/7f41837¢c
23 Bopa. Pactopbl. MNoHATVE 06 5 1 1 Bubnnoteka LLOK

' OCHOBaHMAX https://m.edso0.ru/7f41837¢
94 OCHOBHbIEe Knacchbl 1 1 1 Bubnnoteka LLOK

' HeopraHMYecknX CoeaNHEHWI https://m.edsoo.ru/7f41837¢c

WToro no pasgeny 30

Pasgen 3. MNMepunoanyeckunin 3aKoH 1 MNMepuognyeckas cnctema XmmMmyeckunx anemeHTos . . MeHaeneea. CTpoeHMe aTOMOB.
Xnmnyeckas cBAasb. OKNCINTENIbHO-BOCCTAaHOBUTE/IbHbIE peakLuumn




MeproanyecKnii 3aKoH n

31 lNepnognyeckaa cuctema 7 Bubnunoteka LLOK
' XUMUYeCKMX anemeHToB . U. https://m.edso0.ru/7f41837c
MeHpene-esa. CTpoeHuMe aToma
XUMNYecKas CBA3b.
3.2 OkucnnTtenbHo- 8 bubnnoreka LIOK
' https://m.edso0.ru/7f41837¢
BOCCTaHOBUTE/IbHbIE peakLmn
Bubnunoteka LLOK
viToro no paspeny 15 https://m.edsoo.ru/7f41837¢c
Pe3epBHOe BpemsA 3 bubnnoreka LIOK
P P https://m.edsoo.ru/7f41837¢c
OBLLEE KOJTMYECTBO YACOB IO 68

NMPOIrPAMME




9 KJTACC

KonnyecTtBo yacoB ONEeKTPOHHbIe
Ne i/ HavmeHoBaHwWe pas3genoB U TeM K M (unppoBble)
B nporpamMmb| Bcero OngOHbe'e %aKT”quK”e obpasoBaTe/ibHble
paboTbl paboTbl pecypChl
Pa3gen 1. BewlecTBO U XMMNYECKUE peaKL
11 [MoBTOpeHME N yrny6eHne 3HaHWI 5 1 Bubnmoteka LLOK
' OCHOBHbIX pa3fenos Kypca 8 knacca https://m.eds00.ru/7f41a636
19 OCHOBHbIe 32aKOHOMEPHOCTU XUMUYECKNX 4 Bubnmoteka LLOK
' peakuuii https://m.edso0.ru/7f41a636
13 DNEeKTPONNTNYeCKas gnccoumauns. 3 1 1 Bubnmnoteka LLOK
' XVMMUYeCKne peakunmn B pacTBopax https://m.edso0.ru/7f41a636
WToro no pasgeny 17
Pasgen 2. HemeTanibl N X COEAUHEHNSA
91 O6Lasn xapaKTepuUCTMKa XMMUYECKNX 4 1 Bubnnoteka LLOK
' anemeHTOoB VIIA-rpynnbl. ["anoreHsbl https://m.edso0.ru/7f41a636
OO6LLas xapakTeprcTuKa XMMUYECKNX
2.2 3neu|\jeHTo§ VlAF-)prI'II'IbI Cepau eé 6 bubnmoteka LIOK
' ' https://m.edso0.ru/7f41a636
COefIMHeHus
OO6LLas xapakTepncTuKa XMMUYECKNX
2.3 3!'Ieul\;ll'eHTO§ VA—?pynnbl A30T, thocdop n nx 7 1 bubnmoteka LIOK
' ' ’ https://m.edso0.ru/7f41a636
COeflIMHeHus
OO6LLas xapakTepucTuKa XMMUYECKNX
24 3!'Ieul\;ll'eHTO§ IVAF-)rpynnbl Yrnepoa u 8 1 2 bubnmoteka LIOK
' < ' https://m.eds00.ru/7f41a636
KPEMHWIA N NX COeANHEHMS




WToro no pasgeny

25

Pa3gen 3. MeTa/ibl N X COANHEHNA

. Bubnunoteka LLOK
31 Obuyme caoiicTBa METaN08 4 https://m.edso0.ru/7f41a636
o Bubnnoteka LLOK
3.2 BaxkHeunwwmne MeTansbl U X COeAUHEHUSA 16 https://m.edsoo.ru/7f412636
WToro no pasgeny 20
Pasgen 4. XuMnsa 1 oKpyxaroLlas cpega
4.1 BewlecTBa 1 Matepuasibl B XXN3HN YenoBeKa 3 bubnmoteka LIOK
' . P https://m.edsoo.ru/7f41a636
WToro no pasgeny 3
Pe3epBHOe BpemsA 3 bubnuoreka LIOK
P P https://m.edsoo.ru/7f41a636
OBLLEE KOJTMYECTBO YACOB MO NMPOIrPAMME 68







NMOYPOYHOE NMNJ1IAHNPOBAHWE

8 K/TACC
Konunyectso yacoB ONEeKTPOHHbIe
Ne Jata umpoBble
Tema ypoka
n/n yp Bcero KO6H TPONEHEBIE n%aKT”quK”e N3yyeHusi | obpaszoBaTe/ibHblE
paboThbl paboThbl pecypChl
MMpeamMeT Xumun. Ponb XMMUN B XKN3HU 1 Bubnmoteka LLOK
yesioBeKa. Tena v BellecTsa https://m.edsoo.ru/ff0d210c
lMoHATME 0 MeTofax NO3HaHUSA B XUMUU 1 bubnuoreka LIOK
A https.//m.edsoo.ru/ff0d227e
MpakTuyeckas pa6ota Ne 1 «[Mpasuna
paboTbl B 1abopaTtopumn 1 NPUEMBI 1 Bubnunoteka LLOK
obpaLleHns ¢ n1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
06opyaoBaHMEM
YucTble BellecTBa U cMecu. Cnocobsl 1 Bubnmoteka LLOK
pasfeneHns cMecen https://m.edsoo.ru/ff0d26ca
MpakTnyeckas paboTa Ne 2
«F?as efieHune cnﬁeceﬁ (Ha npumepe 1 bubnuoreka LIOK
A . https://m.edsoo.ru/ff0d28c8
OYMCTKM MNOBapPEHHOI COMn)»
Bubnunoteka LLOK
ATOMbI N MONEKYNbI 1
Y https://m.edsoo.ru/ff0d2a6c
XMMUYeCKMe 3/1eMEHTbI. 3HaKK 1 Bubnunoteka LLOK
(CMMBO/IbI) XMMUYECKNX 3/1EMEHTOB https://m.edsoo.ru/ff0d2be8
[pocTble N CNoXHbIe BelllecTsa 1 bubnuoreka LIOK
P W https://m.edsoo.ru/ff0d2a6c
ATOMHO-MONEKYNAPHOE yYeHne 1 bubnmoteka LIOK
YApHOe Y https://m.edsoo.ru/ff0d2d50




3aKOH NOCTOAHCTBA COCTaBa BeLLecTB.

Bubnmoteka LLOK

1 XMUyeckas Myna. BaneHTHOCTb
0 eckas popmynia. BaneHTHoc https://m.edsoo.ru/ff0d2eae
aTOMOB XMMWYECKMX 3/IEMEHTOB
1 OTHOCKTeNbHaA aTOMHas macca. Bubnuoteka LLOK
OTHOCKTENbHAsA MOJIEKYNIAPHAasA Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas o519 XMNUYecKoro Bubnmoteka LLOK
3/1eMeHTa B COeAIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonnyecTso BelecTBa. Monb. Bubnunoteka LLOK
MonspHasa macca https://m.edsoo.ru/ff0d5230
14 du3nYeckne N XMMNYECKME ABNEHUS. Bubnmoteka LLOK
XuMnyeckas peakums https://m.edsoo.ru/ff0d37fa
15 [Mpr3HaKn 1 ycnosus NpoTeKaHns Bubnmoteka LLOK
XVMUYECKNX peakLmii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHWs MacCbl BELLECTB. Bubnnoteka LLOK
XVUMUYeCKNe ypaBHEHUSA https://m.edsoo.ru/ff0d3b88
BbluncneHusa Konn4yecTsa, Macchl
17 BELLEeCTBa Mo YpaBHEHMAM XUMUYECKNX bubnuoreka LIOK
" . yp https://m.edsoo.ru/ff0d5708
peakuum
Knaccugumkaums XMMmyecknx peakuui
18 (coe I/IHq;HI/IﬂUI pasnoXxeHus P bubnmoteka LIOK
A / ! https://m.eds00.ru/ff0d3f34
3ameLleHns, 06MeHa)
M. B. JToMOHOCOB — YYéHblii-
19 3HUMKnoneamct. O606LeHME 1 bubnmoteka LIOK
' o https://m.edsoo.ru/ff0d40c4
cucTemaTtm3aumna sHaHUN
20 KoHTposibHas paboTa Nel no Teme Bubnmoteka LLOK
«BeLecTBa U XMMUYECKME peakLnmn» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmechb rasos. CocTtaB Bubnmoteka LLOK




Bo3ayxa. Kncnopog — anemeHT n
npocToe BewecTso. O30H

https://m.edsoo.ru/ff0d448e

dur3nyeckne n XMMUYeCKme CBONCTBa

Bubnnoteka LLOK

22 KU1 KUMW OKUCNEHMUA
CTIOPOAR (peaKuyny okucneHus, https://m.edsoo.ru/ff0d4614
ropenue). MoHATME 06 oKcnaax
Cnoco6bl NoNy4YeHNs K1cnopoaa B
23 naboparo I/II/Iﬁ n OMblmnerH(ﬂ:Tm bubnmoteka LIOK
patop P ' https://m.edsoo.ru/ff0d497a
lNpumeHeHWe Kucnopoza
TennoBoi 3PMEKT XMMUYECKON
o4 peakuun, NoHATME O Bubnmoteka LLOK
TEPMOXMMNYECKOM YPAaBHEHUN, 3K30- U https://m.edsoo.ru/ff0d4790
3HOO0TEPMUYECKUX PeaKkLmAX
Tonnmeo (HeTb, Yrosib U MeTaH).
25 3ar ﬂsHelfmeOEsos yxa Crnocoo6bl <)ero bubnworeia LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
npeaoTBpaLleHns
MpakTrnyeckas paboTa Ne 3 no Teme
26 «[onyyeHne n cobupaHue Knucnopoaa bubnmoteka LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
N3y4YeHne ero CBOMCTB»
97 Bopaopoa — 3nemMeHT 1 npocToe Bubnunoteka LLOK
BeLLecTBO. HaxoxaeHune B npupoae https://m.edsoo.ru/ff0d4ddo
08 dur3nyeckne n XMMUYeCKme CBoINCTBa Bubnunoteka LLOK
BoZopoJa. [MpMmeHeHne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [NoHATME 0 KUCNOoTax U conax bubnmoteka LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnoco6bl Nony4yeHns BoAOPOAaA B Bubnunoteka LLOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 MpakTuyeckas pabota Ne 4 rno Teme Bubnmoteka LLOK

«[onyyeHne n cobupaHmne BOAOPOAa,

https://m.edsoo.ru/ff0d4f42




N3y4eHne ero CBOMCTB»

MonsipHbIn 06bEM ras3oB. 3akoH

Bubnunoteka LLOK

32
ABoragpo https://m.edsoo.ru/ff0d542e
BbluncneHns o6bEMa, KOMYecTBa
33 BeLL,ecTBa rasa o ero n3eBecTHoMy bubnmoteka LIOK
. https://m.edsoo.ru/ff0d55a0
KONIMYeCTBY BeLLecTBa UM 06bEMY
BbluncneHns 06bEMOB rasos o
34 YPaBHEHWIO peaKkL MM Ha OCHOBE 3aKOHa bubnuoreka LIOK
. " https.//m.edsoo.ru/ff0d5708
06BbEMHBIX OTHOLLEHWIA ra3oB
35 dur3nyeckne n XMMUYeCKne CBOINCTBa Bubnnoteka LLOK
BOAbl https://m.edsoo.ru/ff0d587a
36 CocTaB 0CHOBaHWi1. [NoHATKE 06 Bubnmoteka LLOK
MHANKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa Kak pacTBopuTesb. HacbILWeHHbIe
37 n HﬂHaCbl peHHbIE acTBopbl Mu;ccosaﬂ bubnworeia LIOK
" PAcTBOpS! https://m.edso0.ru/ff0d5b40
[l0NA BeLlecTBa B pacTeope
MpakTnyeckas paboTa Ne 5 no Teme
33 «[puroToseHne pacTBOPOB C Bubnmoteka LLOK
onpeenéHHo MaccoBoW Aonen https://m.edsoo.ru/ffod5eba
pacTBOPEHHOIO BELLECTBA»
39 KoHTposibHas paboTa Ne2 no Teme Bubnmoteka LLOK
«Kucnopog. Bogopoz. Boga» https://m.edsoo.ru/ff0d6342
40 Okcmapl: cocTaB, Knaccupmkaums, Bubnunoteka LLOK
HOMeHKNaTypa https://m.edsoo.ru/ff0d664e
MonyyeHne N XMMUYECKMe CBOMCTBA
Bubnunoteka LLOK
41 KMCNOTHbIX, OCHOBHbIX M aM()OTEPHbIX

OKCKAOoB

https://m.edsoo.ru/ff0d664e




OcHoBaHuA: cocTas, Knaccugpukaums,

Bubnmoteka LLOK

42
HOMeHKNaTypa https://m.edsoo.ru/ff0d67ca
43 MonyyeHne N XMMUYECKME CBOWCTBA Bubnuoteka LLOK
OCHOBaHWI https://m.edsoo.ru/ff0d67ca
44 KuncnoTbl: cocTas, Knaccugukawms, Bubnunoteka LLOK
HOMEeHKNaTypa https://m.edsoo.ru/ff0dfee?
45 MMonyyeHne N XMMUYeCKMe CBOMCTBA Bubnmoteka LLOK
KNcnoT https://m.edsoo.ru/ffOdfee2
Conu (cpefiHne): HOMeHKNaTypa,
46 cnocot(SbFl) n'?')n ‘-I)eHI/IFI xmmquskme bubnmoteka LIOK
. Y ’ https://m.edso0.ru/00ad9474
cBOUCTBa
MpakTuyeckas pabota Ne 6. PelueHne
47 3KCNepUMEHTasIbHbLIX 3a4a4 Nno Teme Bubnunoteka LLOK
«OCHOBHbIe KnacCbl HeOPraHN4ecKmnx https://m.edsoo.ru/00ad9b7c
COeAVHEHUI»
48 ['eHeTnYecKasa CBA3b MeXay Knaccamm Bubnunoteka LLOK
HeopraHN4YecKnx cCoeUHeHNA https://m.edsoo.ru/00ad9a50
. Bubnunoteka LLOK
49 0606LeHMe 1 cucTemaTm3aums 3HaHNM
. H https://m.edso0.ru/00ad9ch?2
KoHTposibHas paboTa Ne3 no Teme
50 "OCHOBHble K/acCbl HEOPraHUYecKnx bubnmoteka LIOK
. https://m.edsoo.ru/00ad9ela
COefIMHeHUN
MepBble NOMbITKM Knaccugukawmm
ol xmnﬁmqecmx 3/1EMEHTOB ﬁOHﬂI'-I"'I/Ie 0 bubnmoteka LIOK
' https://m.edsoo.ru/00ad9ffa
rpynnax CXoA4HbIX 3/1eMEHTOB
MeproanyecKnii 3aKoH n
PYOA Bubnmoteka LLOK
52 lNepnognyeckan cuctemMa XMMUYECKNX

anemeHToB [. . MeHaeneesa

https://m.edsoo.ru/00ada52c¢




Bubnnoteka LLOK

Mepurogabl, rpynnsl, NOArPynbl
>3 CPVIOAE!, TPYnmel, TOATRY https://m.edsoo.ru/00ada52c
54 CtpoeHune aTomoB. CocTaB aTOMHbIX Bubnmoteka LLOK
aaep. Nsotonbl https://m.edsoo.ru/00ada342
CTpoeHMe 3N1eKTPOHHbIX 060/104eK
. Bubnunoteka LLOK
95 aTOMOB 3/1eMeHTOB [lepuoanyeckon
https://m.edsoo.ru/00ada6bc
cuctembl A. . MeHgeneesa
XapakTepucTnKa XMMU4YeCcKoro
56 3/1EMEHTa N0 €ro MNoJIOKEHMIO B Bubnmoteka LLOK
Meprogmueckori cucteme . . https://m.edsoo.ru/00adag824
MeHpeneesa
3HayeHue NeprnoanYecKoro 3akoHa ans
57 pasBuUTUA HayKn N npakTukn. A. U. Bubnmoteka LLOK
MeHgeneeB — y4éHblia, negaror v https://m.edsoo.ru/00ada96e
rpaXkaHuH
58 DNeKTPooTpPULAaTENbHOCTL aTOMOB Bubnunoteka LLOK
XUMWYECKMX 3/IEMEHTOB https://m.edsoo.ru/00adaab8
Bubnnoteka LLOK
59 VIoHHaa XMMmyeckas cBA3b
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nongpHasa Xnmmnyeckas Bubnmoteka LLOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenonapHasa Xnmuyeckas Bubnmoteka LLOK
CBA3b https://m.edsoo.ru/00adaab9
Bubnunoteka LLOK
62 CreneHb oKUcneHus
https://m.edsoo.ru/00adae28
63 OKMCNnTENbHO-BOCCTAHOBUTE/IbHbIE Bubnuoteka LLOK
peakumn https://m.edsoo.ru/00adb076
64 OkucnnTenn n BOCCTaHOBUTENN Bubnmoteka LLOK




https://m.edso0.ru/00adb076

KoHTposibHas paboTa Ne4 no Teme

Bubnnoteka LLOK

1
65 «CTpoeHue aToMa. XMMN4YeCKasi CBA3b» https://m.edsoo.ru/00adb486
66 Pe3epBHbIil ypoK. O606LLEHNE 1 1 Bubnunoteka LLOK
cucTemMaTunsaums 3HaHuin https://m.edsoo.ru/00adb33c
67 Pe3epBHbIil ypoK. O606LLEeHNE 1 1 Bubnnoteka LLOK
cucTemMaTmnsaums 3HaHumn https://m.edsoo.ru/00ad9ch2
68 Pe3epBHbIil ypok. O606LLEeHME 1 1 Bubnunoteka LLOK
cucTemMaTmn3aums 3HaHuin https://m.edsoo.ru/ff0d61c6
OBLLEE KOJTMYECTBO YACOB IO 68

NMPOrPAMME




9 KJTACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne Tema vDoKa K M Jata um@poBble
n/n yp Bcero 06H TPONEHBIE %aKT”quK”e N3yyeHusi | obpaszoBaTeSibHbIE
paboTbl paboTbl pecypChl
MeproanYecKnii 3aKoH.

1 lNepnognyeckaa cuctema 1 Bubnunoteka LLOK
XUMUYECKMX anemeHToB . U. https://m.edsoo.ru/00adb59
MeHpeneesa
3aKOHOMEPHOCTU B U3MEHEHUN

2 CBOWCTB XMIMUYECKMNX 3/1EMEHTOB 1 bubnuorexa LIOK

) https://m.edsoo.ru/00adb6b6
nepBbIX TPEX NepruoaoB

3 Knaccugmkaymsa n HomeHknarypa 1 Bubnunoteka LLOK
HEOpPraHNYeCcKux BeLLECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMUYECKOW CBA3M U TUIMbI 1 Bubnmoteka LLOK
KPUCTaN/IMYECKMX PELLETOK https://m.edsoo.ru/00adbac6
KoHTposibHas paboTa Nel no Teme

5 «[OBTOpPEHME W YrNy6ieHne 3HaHWi 1 1
OCHOBHbIX pa3fenos Kypca 8 Knacca»

6 Knaccumkaums XuMn4yeckunx 1 Bubnmoteka LLOK
peakumii No pasiMyHbIM Npr3HaKam https://m.edsoo.ru/00adbch0
IMOHATME O CKOPOCTU XMMUYECKOM

7 eakumn. MNoHATNE O TOMOreHHbIX 1 1 bubnworeia LIOK
pearyii. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLmsax
[MoHATME O XMMNYECKOM PaBHOBECUM.

8 dakTopbl, BINAIOLME Ha CKOPOCTb 1 bubnuorexa LIOK

' https://m.edso0.ru/00adc28c
XUMWYECKOWN peakLnn 1 NONOXKEHME




XNMWNYECKOro paBHOBECUA

OKncnNTeNbHO-BOCCTAHOBUTE/IbHbIE

Bubnunoteka LLOK

9
peakumn https://m.edsoo.ru/00adcade
Teopus 3NeKTPOMTUYECKOMN
10 anccouymaumm. CunbHble 1 cnabble bubnuoreka LIOK
' https://m.edsoo.ru/00adcd68
3NEKTPONTBI
11 VIOHHbIe ypaBHEHMSA peaKLnii buénoteka LIOK
P peaii https://m.edsoo.ru/00add448
XMMNYECKNE CBOMCTBA KMCNOT U
12 OCHOBaHWI B CBETE NMPeACTaBNEHN Bubnmorexa LICK
pv,q https://m.edsoo.ru/00add5d8
00 3M1eKTPONMTUYECKO AnccoLmaLmm
XMMNYECKNe CBOICTBA COMEN B CBETE
13 npeacTaBneHNn 06 bubnmoteka LIOK
o https://m.edsoo.ru/00add8bh2
3NEKTPONINTMYECKOI AmccoumaLmm
14 MoHATME O TMAPON3E CONen bubnmorexa LICK
Ap https://m.edsoo.ru/00add9d4
15 O606LeHme 1 cucTemaTm3aLus Bubnunoteka LLOK
3HaHWU https://m.edsoo.ru/00addd12
MpakTnyeckasa pabota Ne 1.
16 «F?eLueHl/le 3Kcr|pepmmeHTaanb|x bubnuorexa LIOK
https://m.edsoo.ru/00addbfa
3afay»
KoHTposibHas paboTa Ne2 no Teme
17 «QNEKTPONITUYECKaa Auccolmaunsa bubnuorexa LIOK
' https://m.edsoo.ru/00addecO
XUMUYeCKMe peakLmm B pacTBopax»
OO6LWasn xapaKTepucTUKa rasioreHos.
18 XMI:AJ'mquKpme CBEVICTB& Ha npumepe bu6noteka LIOK
P P https://m.edsoo.ru/00addfe2
xnopa
19 Xnoposogopod. ConaHaa K1cnoTa, Bubnunoteka LLOK




XMMUWYECKME CBOICTBA, NONMyYeHme,
NpUMeHeHe

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

MpakTunyeckas paboTa Ne 2 no Teme

Bubnnoteka LLOK

20 MMonyyeHne CONAHOM KUCNOTHI,
) Y . " https.//m.edsoo.ru/00ade348
N3y4yeHne eé CBOUCTB»
BbluncneHns no ypasHeHUAM
21 XUMNYECKNX eazpmﬁ eC/in O4UH 13 bubnworeia LIOK
PEaKLWN, A https://m.edsoo.ru/00ade488
peareHToB JjaH B 130bITKe
27 O6Lan xapaKTepuUCTMKa 3N1EMEHTOB Bubnunoteka LLOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
ANNOTPOMHbIE MOAUDUKALAM Cepbl.
93 HaxoxaeHue cepbl 1 eé coejUHEHNIA Bubnmoteka LLOK
B npupoge. XMU4YecKue CBOMCTBa https://m.edsoo.ru/00ade64a
cepol
24 CepoBopopoa, CTpOoeHwe, Bubnnoteka LLOK
(hn3nyecKmne n XMMmMYeckne CBOMCTBA https://m.edso00.ru/00ade802
Okcmppl cepbl. CepHasa KUCNOTa,
25 opmsmfecmz n xmw?mqecme CBOMCTBa bubnuoreka LIOK
’ https://m.edsoo.ru/00adea28
NnpUMeHeHne
XUMUYecKune peakumu, nexative B
OCHOBE MPOMbILLIEHHOI 0 criocoba
26 Noy4eHnsi CEPHON KMUCNOTbI. Bubnmoteka LLOK
XMMUYecKoe 3arpsasHeHne https://m.edsoo.ru/00adec8a
OKPY)KatoLLLEN cpefbl COeAVHEHNAMN
cepol
97 BbluncneHe MaccoBoW 40NN BbiXoda Bubnunoteka LLOK
npoAyKTa peakuum https://m.edsoo.ru/00adec8a
28 O6Lan xapaKTepuUCTMKa 3/1EMEHTOB Bubnunoteka LLOK




VA-rpynnbl. A30T, pacnpocTpaHeHue
B nNpupoae, pusnyeckme un
XMMUYECKMe CBOMCTBA

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

AMMUaK, ero msnyeckre n

Bubnunoteka LLOK

29 XUMUYECKME CBOICTBA, NOyUYEHNE U
y https://m.edsoo.ru/00adf004
NPUMeHeHMe
MpakTnyeckas pabota Ne 3 no Teme
30 «I‘Ipon YeHue al\fmmaka M3y4yeHune ero bu6noTeka LIOK
o y 3y https://m.edsoo.ru/00adf180
CBOICTB»

31 A30THasA KNCOoTa, eé prnsnyeckune u Bubnunoteka LLOK
XUMUYECKME CBOWCTBA https://m.edsoo.ru/00adf306
cnonb3oBaHMe HUTPATOB U CONEN
aMMOHWSA B Ka4YeCTBE MUHEPa/bHbIX

32 06peHniA. XrMmyeckoe bubnuoreka LIOK
A ' " https://m.edsoo.ru/00adf518
3arpsasHeHMe OKpy)KaroLein cpeapl
COeIMHeHNsIMM a30Ta
dochop. Okena hocopa (V) u

33 qucoclfo IOHaﬂ Kmfncci?Ta qoq)vim(qez:l(me n bubnmoteka LIOK

P N https://m.edsoo.ru/00adf68a
XUMWNYECKME CBOINCTBA, NoMy4YeHne
Kcnonb3oBaHme hocdatos B

34 KayecTBe MUHEPa/IbHbIX YA0OPEHNIA. Bubnunoteka LLOK
3arpsi3HeHMe NPUPOAHON cpeapl https://m.edsoo.ru/00adfc20
(hocthaTamu
Yrnepoa, pacnpocTpaHeHne B

35 npmpg,qﬂ (?)VISI/IZECK?/IG N XMMUYeCcKne bubnmoteka LIOK

N https://m.edsoo.ru/00adfd9c
CBOIACTBA
36 Okcumapl yrnepoga, ux gusndeckue u Bubnunoteka LLOK

XUMWYECKME CBOMCTBA.

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




JKonornyeckme npobemsl,
CBsi3aHHble ¢ okcuaom yrnepoga (1V)

Bubnnoteka LLOK

37 YTonbHada K1ucioTa n eé conn
https://m.edso0.ru/00ae006¢
MpakTunyeckas paboTa Ne 4 no Teme

38 "lNonyyeHwne yrnekncnoro rasa. Bubnmoteka LLOK
KayecTBeHHas peakuus Ha kapboHart- https://m.edsoo.ru/00ae027e
NoH"

MepBOHaYasbHblE NMOHATUS 00
39 OpraHMYyecKnx BeLLecTBax Kak o bubnmoteka LIOK
https://m.edsoo.ru/00ae054e
COefIMHEHUSAX yrnepoaa
40 KpeMHuin 1 ero coeguHeHus bubnuorexa LIOK
https.//m.edsoo0.ru/00ae080a
MpakTnyeckas paboTa Ne 5. PelueHne

41 3KCNepUMEHTasIbHbIX 3a4a4 No Teme Bubnunoteka LLOK
«BaKHeuLLme HeMeTan bl U UX https://m.edso0.ru/00ae0bf2
COeIMHEHNSA»

KoHTposibHas paboTa Ne3 no Teme
42 «BadKHeuLLne HeMeTan bl U UX bubnmoteka LIOK
https.//m.edsoo0.ru/00ae0el8
COeIMHEHNSA»
O6Lasn xapaKTepuUCTMKa XMMUYECKNX
3/1EMEHTOB — MeTa/l/10B.

43 MeTannmyeckas cBsisb U Bubnunoteka LLOK
MeTa/I/IMYecKas Kpuctaimdeckas https://m.edsoo.ru/00ae103e
pelweéTKa. Pr3nYeckme CBONCTBa
MeTa/1/10B

44 XUMUNYECKMe CBOMNCTBA METa/I/OB. Bubnnoteka LLOK

ANEKTPOXUMUYECKNIA PaL

https://m.edso0.ru/00ae1156




HanpsXeHWin MeTanIoB

O6wwme crnocobbl NoMyyeHus
meTannoB. Cnnaebl. BeluncneHns no

Bubnnoteka LLOK

4 BHEHNAM XUMWNYECKNX KUMIA
° ypaBHe & peakuan, https://m.edsoo.ru/00ae1156
eC/NN OfIVH 13 PeareHToB COAEPXKNT
npumecu
46 NoHATNE O KOPPO3UW METa/1/I0B Bubnmorexa LICK
PP https://m.edsoo.ru/00ael278
Bubnunoteka LLOK
47 YHble MeTas bl
tieno € MeTann https://m.edsoo.ru/00ael4b2
48 OKcnabl U TMAPOKCUAbI HATPUA U Bubnunoteka LLOK
Kanusa https://m.edsoo.ru/00ael4b2
49 LLlenoyHo3emenbHblE METaIbI — Bubnmoteka LLOK
Ka/bLMIA 1 MarHuia https://m.edsoo.ru/00ae15e8
50 BaxHelLwmne coenHeHNs KanbLUus bubnmorexa LIOCK
A 4 https://m.edsoo.ru/00ael5e8
51 O606LLeHMe 1 cucTemaTmsaLms
3HaHW
59 YKEcTKOCTb BOAbI 1 CNOCOObI e€ Bubnmoteka LLOK
YCTpaHeHNA https://m.edso0.ru/00ae1886
MpakTnyeckas pabota Ne 6 no Teme
53 ")iéCTKOCTb BOpr N MeToAbl eé bubnmotexa LIOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHeHus
o Bubnmoteka LLOK
54 ANOMUHNI
https://m.edsoo.ru/00aelc64
55 AM{OTepHbIE CBOCTBA OKCMAA U Bubnmoteka LLOK

rmapokcuaa

https://m.edsoo.ru/00aelc64




Bubnnoteka LLOK

56 Keneso
https://m.edso0.ru/00ae1d86
57 Okcnabl, TMAPOKCUAbI 1 CONN XKenesa Bubnunoteka LLOK
(1) n>kenesa (111) https://m.edsoo.ru/00ae35e6
58 O606LLeHMe 1 cucTemaTm3aLms
3HaHWI
MpakTnyeckas paboTa Ne 7. PewueHne
59 3KCNepUMEHTasIbHbIX 334a4 No Teme Bubnunoteka LLOK
«BadKHeLLme MeTannbl U NX https://m.edsoo.ru/00ae3de8
COeANHEHMNN»
BbluncneHns no ypaBHeHUAM
XVMUYECKMNX peakLmii, eciv OauH 13
60 peareHToB AjaH B M36bITKE UK Bubnunoteka LLOK
COAePXUT NpumecK. BbluncneHms https://m.edso0.ru/00ael750
MacCOBOW [0/ BbIXOJa NPoAyKTa
peakuuu
61 O606LLeHMe 1 cucTemaTm3aLms
3HaHWI
KoHTposibHas paboTa Ne4 no Teme
62 «BaXHenLwme MeTasibl U UX
COeANHEHUNA»
BellecTBa 1 MaTepuanbl B Bubnmoteka LLOK
63 o
MoBCeAHEBHOW XXN3HU YenoBeKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsa3HeHne Bubnunoteka LLOK
OKpY>XKatoLLei cpefpl https://m.eds00.ru/00ae4270
65 Ponb xvmMun B peLleHnm Bubnmoteka LLOK
3KO/IOTMYECKMX NPOo6/Iem https://m.edso0.ru/00ae4270
66 Pe3epBHbIil ypok. O606LLEHNE 1 Bubnnoteka LLOK




cucTemMaTmn3aums 3HaHuin

https://m.edsoo0.ru/00ae0d0a

Pe3epBHbIil ypoK. O606LLEeHME 1

Bubnmoteka LLOK

67 cucTemaTmzaums 3HaHUin 1 https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypoK. O606LLEeHNE 1 1 Bubnunoteka LLOK
cucTemMaTunsaums 3HaHumn https://m.edsoo.ru/00ad9ch2
OBLLEE KOJTMYECTBO YACOB IO 68

NMPOIrPAMME







YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbBHOI O NPOLUECCA
OBASATEJIbHbIE YUYEBHbLIE MATEPUAJIbI A1 YUHEHNKA

METOONYHECKWNE MATEPUVAJIbI AJTA YUUTENA

LINPPOBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






