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1. HOACHUTEJIBHASA 3AIINCKA

Mporpamma nNo XMMWUM Ha YPOBHE OCHOBHOIrO 06LLlero o6pa3oBaHMA
COCTaB/leHa Ha OCHOBe TpebOBaHWI K pesynbTaTaMm OCBOEHWA OCHOBHOWA
obpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 06LLEro 06pasoBaHns, NpeacTaBeHHbIX
B ®OC OO0, a TaKKe Ha OCHOBe (hefepasibHOM paboyeli nNporpambl
BOCNUTAHNA M C YY4ETOM KOHLENUUM npenogasaHns y4ebHoOro npegmeTa « XnuMms»
B 06pa3oBaTe/ibHbIX OpraHu3aumsax Poccuiickoin ®egepaumm.

MporpaMma Mo XMMUW AT MpefcTaBieHne O Lensx, OOLLein crtpatervm
006yYeHMs, BOCMUTAHUS W pPasBUTUSA O00Yy4arOLLMXCA CpefacTBaMu  y4ebHOro
npegmeta,  yCTaHaBnMBaeT  06si3aTeNlbHOe  NPeAMETHOE  COAepXKaHue,
npesycmaTpuvBaeT pacrnpefeneHne ero no Knaccam W CTPYKTYpupoBaHMe MO
pasgenaM M TemaMm nporpaMMbl MO XUMWUW, OMpPeaensieT KONMYeCTBEHHblE U
KaYeCTBEHHbIE XapaKTepPUCTUKN COAEPXKaHWS, PEKOMEH/IYEMYIO
NoCnefoBaTeNlbHOCTb  U3YYEHUS  XUMUM  C  YYETOM  MEXMPEAMETHbIX U
BHYTPUNPEAMETHbIX  CBA3EW, JIOTMKW  Yy4yebHOro  npouecca, BO3PACTHbIX
0COGEHHOCTE  0Oy4aroLMXCs, Ornpegenser BO3MOXHOCTM  npegmeTa  Ans
peanu3aumm TpeboBaHWI K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM
NMporpamMmmbl Ha YpOBHE OCHOBHOIO 06LLEr0 06pa3oBaHUst, a TakXKe TpeboBaHMI K
pesynbTaTtam 06y4eHNs XMMUW Ha YPOBHE LieNel N3yyeHns npeameTa U OCHOBHbIX
BUOB Y4eOHO-NM03HaBaTe/lbHON [esATeNlbHOCTM 06yyatolwerocd no OCBOEHUHO
y4ebHOro cogepxaHus.

3HaHMe XUMWUWU CMYXXUT OCHOBOW A/ (DOPMUPOBAHUS  MMPOBO33PEHNSA
obyyaroLlerocsi, ero npeacTaBfieHnii 0 MaTepuasbHOM eMHCTBE MMpa, BaXKHYHO
ponb WUrparnT QOpMMpYeEMble XUMWEN NpeAcTaBNeHWst O B3avMMOMNPEBPaLLEeHMsX
3HEPruM 1 06 3BOMKOLMUN BELECTB B MPUPOLE, O NYTAX PelleHns rnobasbHbIX
Npo6neM YCTOMYMBOrO PasBUTUS YeNIOBEYECTBA — CbIPbEBON, 3HEPreTUYECKOMN,
MWLLIEBOV N 3KOMTOTNYECKOI 6e30MacHOCTM, MPO6/IeEM 3[paBOOXPaHEHUS.

3yueHne Xxumnu:

CMOCOGCTBYET — peanm3aumMyM  BO3MOXHOCTEW AN caMOopasBUTMSE
(hopMUPOBaHUA KyNbTYPbl IMYHOCTK, €€ 06LLEN 1 (DYHKLMOHAIbHOW FPaMOTHOCTH;

BHOCWUT BK/af4 B (DOPMUPOBaHUE MbILLIEHUS U TBOPYECKUX CMOCOBHOCTEMN
00yyaloLMXCs, HaBbIKOB WX CAaMOCTOATENIbHOW  Y4YebHOl  [AesTeNbHOCTH,
9KCMEPUMEHTA/IbHbIX W  UCCNeA0BaTENbCKUX YMEHWUIA, HEoOXOAUMbIX KakK B
MOBCEAHEBHOM XXM3HK, TaK 1 B NPOMECCUOHANbHON AeATeNIbHOCTH;

3HAKOMUT CO CneuntuKon HayyHOro MblWIeHNs, 3aKnafblBaeT OCHOBbI
LIeNOCTHOTO B3rNs4a Ha e4UHCTBO NPUPOAbI 1 YeNOBEKA, ABMSETCA OTBETCTBEHHbLIM
3TanoM B POPMMPOBAHMNMN ECTECTBEHHO-HAYUYHOIN FPaMOTHOCTM 00YYatOLLMXCS;



Cnoco6eTByeT (HOPMUPOBAHUIO LIEHHOCTHOIO OTHOLLEHWA K €CTeCTBEHHO-
Hay4HbIM 3HaHWSAM, K NPUPOAE, K YeN0BEKY, BHOCUT CBOIN BKNaf B 3KO/IOMMYECKOe
0bpa3oBaHMe 00yYatoLLIMXCS.

[aHHble HanpaBneHWs B 0BGYYeHUU XMMUM 06GecrneumBaroTcs CneumnguKkon
CofepKaHna  yyebHOro npeameTa, KOTOPbIA  ABMSETCA  Mefarornyecku
aflanTMpOBaHHbIM OTPaXKeHVeM 6a30BOI HayKN XMMUW Ha OnpeaenéHHOM aTane eé
pasBUTUS.

Kypc XMmnn Ha ypoBHE OCHOBHOIO 06Llero 06pasoBaHus OpUEHTUPOBAH Ha
OCBOEHME O00Yy4aroLMMMUCA CUCTEMbI NEPBOHAYIbHBLIX MOHATUIA XMMWUW, OCHOB
HEOPraHMYecKOM XMMUU U HEKOTOPbIX OTAENIbHbIX  3HAYUMbIX  MOHATUI
OpPraHMYecKon XMmMuu.,

CTpyKTypa cofep>kaHus nporpammbl N0 XUMKUM CPOPMMPOBaHa Ha OCHOBE
CUCTEMHOrO nogxofa K eé msydeHuto. Cofep)kaHue CKIagblBaeTcs U3 CUCTEMbI
MOHATUIA O XMMMUYECKOM 3/IEMEHTE U BELLLECTBE U CUCTEMbI NOHATUIA O XUMUYECKOM
peakumm. O6e 3TW CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  MPUHUMNY
MnocnefoBaTelbHOro pasBMTUA 3HaHWUIA Ha OCHOBE TEOPETUYECKNX MpefCcTaBNeHui
Pa3HOro ypOoBHS:

— aTOMHO-MO/EKYNSPHOIO YYEeHUs KaK OCHOBbI BCEr0 eCTECTBO3HAHMNS;

— [lepnogunyeckoro 3akoHa . 1. MeHzeneeBa Kak OCHOBHOIO 3aKOHa XMMUW;

— YYEHUS O CTPOEHUN aTOMa Y XMMUYECKOI CBA3Y;

— MpeAcTaBNeHUn 06 3MEKTPONUTMYECKOM AMccoumaumn  BELLECTB B
pacTBopax.

TeopeTnyeckne 3HaHMA pPaccMaTpuBarOTCA Ha OCHOBE  3MMUPUYECKMN
MOJTy4eHHbIX N OCMbIC/IEHHbIX (DAKTOB, Pa3BMBalOTCS NOCNeA0BATENbHO OT O4HOIO0
YPOBHA K [ApPYromy, BbIMOMHAS (DYHKUMU OOBACHEHWS W MPOrHO3MpoBaHUA
CBOICTB, CTPOEHUS 1 BO3MOXHOCTE MPaKTUYECKOrO MPUMEHEHMS U NONYyYEHUN
N3y4yaembiX BELLECTB.

OcBoeHVe nporpaMmbl MO XMMWM  CMOCOGCTBYET  (POPMUPOBAHUIO
NpeAcTaBNEHUSI O XMMUYECKON COCTaBNAIOLLEN Hay4YHON KapTWHbI MUpa B NOTUKe
eé CUCTEMHOW NpPUPOAbl, LEHHOCTHOIO OTHOLLUEHWA K HayYHOMY 3HaHWIO U
MeToAaM MO3HaHUS B Hayke. M3yuyeHune XMMUW MPOMCXOAUT C MNPUB/IEYEHNEM
3HaHWA M3 paHee W3YYeHHbIX Y4YebHbIX NpPeaMeToB: «OKpyXatoWwmnin Mup»,
«buonorus. 5-7 knaccbl» n «Pu3mnKa. 7 Knacc.

Mpy  M3yYeHUW XUMUK  NPOMCXOAUT  (DOPMUPOBaHME 3HaHUIn  OCHOB
XVIMUYECKOM HayKM KaK 06/1acTU COBPEMEHHOr0 eCTeCTBO3HAHWSA, MPaKTUYECKONA
AeATENIbHOCTU YenoBeKa M KaK OAHOrM0 M3 KOMMOHEHTOB MWPOBOW Ky/bTypbl.
3agavya y4ebHOro npegmera COCTOMT B (POPMMPOBAHWMM CUCTEMbI XUMUYECKUX
3HaHWI — BaXKHEMLUMX (PAKTOB, MOHATMUI, 3aKOHOB 1 TEOPETUYECKMX MOSOXKEHWUM,
[OCTYMNHbIX 0606LLEHNA MMPOBO33PEHYECKOrO XapakKTepa, $3blka HayKu, B
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MNPMOOLLEHUN K Hay4YHbIM MeTOAaM MO3HaHWA NPy U3YYeHWU BELECTB U
XUMUYECKUX peakuuid, B (DOPMUPOBAHMN 1 Pa3BUTUM NO3HABATE/IbHbIX YMEHWIA 1
X TMNPUMEHEHUM B Y4eOHO-NO3HaBaTeNbHON U y4ebHO-MCCNeA0BaTEIbCKONA
AeATeNbHOCTN, OCBOEHUM nNpaBWn 6Ge30nacHOro obpalleHns ¢ BellecTBamy B
MOBCEAHEBHOM XWN3HMN.

Mpy U3yYeHUN XMMUN Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHUA BaXKHOE
3HaYeHne NPMo6PeNn Takne Lenn, Kak:

— (hOpMUpOBaHME WHTENNIEKTYalbHO Pas3BUTOM JIMYHOCTW, [OTOBOM K
CaMo06pa3oBaHNiO, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHSATUIO PELUEHWA,
CMOCO6HOM afanTUPOBaTbCA K ObICTPO MEHSHOLLMMCS YCNOBUSIM XKU3HN;

— HanpaBfeHHOCTb  OOYyYeHMsi Ha  CUCTeMaTU4ecKoe  MnpuobLyeHmne
06yyaloLMXCa K CaMOCTOSATE/IbHOM MO3HaBaTeNIbHOW [AeATeNIbHOCTU, Hay4HbIM
MeToAam MNO3HaHWsA, (OPMMPYIOLLMM MOTMBALMIO M pa3BUTME CMOCOOHOCTEN K
XUMUW;

— obecneyeHne ycnoBuiA, CNOCOBCTBYIOLWMX NPUOBPETEHNIO 0BYYAOLLMMUCS
OnbiTa Pa3HOOOPa3HOW [eATeNIbHOCTM, MO3HaHMS U CaMOMO3HaHWUS, K/HYEBbIX
HaBbIKOB (K/THOUEBbIX KOMMETEHLMIA), MMEIOLWMX YHMUBEPCA/IbHOE 3Ha4YeHue Ans
pasINYHbIX BULOB AEATENIbHOCTH;

— QopmupoBaHne 06Lerd  (YHKUMOHaNbHOW W eCTECTBEHHO-Hay4HOWA
rpamoTHOCTW, B TOM 4MCNe YMEHWUA OOBACHATbL W  OLEHUBATL ABMEHMS
OKPY>XatoLWero Mupa, UCMosb3ys 3HaHWA W OMbIT, MOMYYEHHbIE MPU U3YYEHWN
XUMUW, MNPUMEHSTb UX MPWU PelleHun npo6seM B MOBCEAHEBHON XXWU3HWU W
TPYAO0BO AeATENbHOCTY;

— (opmypoBaHMe Yy  06YyYalOWMXCS  FYMaHUCTUYECKUX  OTHOLLEHWIA,
MOHMMaHNSA LEHHOCTU XMMMWYECKMX 3HaHWIA AN BblpabOTKM  3KOMOMMYECKM
Lles1ecoobpa3HOro noBedeHMs B ObITy W TPYAOBOM AEATENbHOCTU B LENsX
COXpaHeHMs CBOEro 3[10p0BbS M OKPY>KaKoLLE NPUPOAHOIA cpefbl;

— pas3BMTUE MOTMBALMM K OOYYEHMWHO, CMOCOGHOCTEN K CaMOKOHTPO/O M
CaMOBOCMUTAHWIO Ha OCHOBE YCBOEHWA  0OLLEYENOBEYECKMX  LIEHHOCTEW,
FOTOBHOCTM K OCO3HaHHOMY BbIGOPY MPOgmAa 1 HanpaBNeHHOCTU Aa/bHENLLEro
0byueHus.

OOLLee 4MCNO 4acoB, OTBEAEHHBbIX AN W3YYEHUS XMMUM Ha YpPOBHE
OCHOBHOI0 06LLIEro 06pasoBaHus, cocTaBnseT 136 yacos: B 8 Knacce — 68 4acoB (2
yaca B HefleNto), B 9 Knacce — 68 yacoB (2 yaca B HefleNto).



2. COAEP)KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘laJIbeIe XUMHNYECCKUEC NMOHATUA

[MpeaMeT XMMUK. PoSib XMUK B XXU3HM YenioBeKa. XMMUS B CUCTEMe HayK. Tena u
BeLlecTBa. Pur3nyecKmne CBOMCTBA BELLECTB. ArperatHoe COCTOsSHMe BeLecTB. [oHATMe
0 MeTodax MOo3HaHWA B XMMUKW. YuCTble BewlectBa M cMecn. Crnocobbl pasgeneHus
CMeceil.

ATOMbI 1 MOSIEKY/bl. XUMUYeCKMe 311eMeHTbl. CUMBO/IbI XMMUYECKUX 3/1EMEHTOB.
[MpocCTble 1 CNOXHbIe BelecTBa. ATOMHO-MONEKYNSAPHOE YYeHMe.

Xumnyeckas opmysna. BaneHTHOCTb aTOMOB XUMWYECKMX 3/IEMEHTOB. 3aKOH
MOCTOAHCTBa cocTaBa BellecTB. OTHOcUTe/lbHAad aToMHas Macca. OTHOCUTe/IbHaS
MOJIEKYNAPHas Macca. MaccoBas 4019 XMMUYECKOro 3/IeMeHTa B COeAVHEHNN.

KonnyectBo Bewlectsa. Monb. MonsgpHaa Macca. B3anmmMocBA3b KOMYeCTBa,
MaccCbl U Ymcna CTPYKTYPHbIX efMHUL, BellecTBa. Pacyétbl Mo popmynaM XMMUYECKUX
COE[IMHEHUIA.

Pun3nYeckne N XUMUYecKne ABMeHMA. XUMUYECKas peakuus n eé MpusHaku.
3aKOH COXpaHeHMss MacCbl BeWecTB. XUMMYecKue YypaBHeHus. Knaccuumkaums
XUMUYECKNX peaKkLnin (CoeqUHEHWS, pa3oXeHNs, 3aMeLLLeHNs, 06MeHa).

Xumuueckui 91<cnepu.fneum:

3HAKOMCTBO C XWMWYECKOW MOCYAOi, npaBwiamn paboTbl B flabopatopumn u
npuémammn obpalleHns c nabopatopHbiM 0060pyAOBaHMEM, M3y4deHWe W onucaHue
(hM3MYECKMX CBOMCTB 06pa3LLOB HEOPraHWYECKNX BeELLECTB, HabnoaeHne (hru3nyecKmnx
(nnaBneHne BOCKa, TasHWe fbAa, pacTUpaHWe caxapa B CTYMKe, KWMeHWe W
KOHAeHcaums BOAbl) M XUMUYeCKMX (FOpeHWe CBeywn, MpOKa/MBaHWe MeaHOM
MPOBO/IOKM, B3aMMO/ENCTBME MeNa C KUCNOTOW) SIBNEHWIA, HabntoAeHne 1 onucaHue
MPU3HAKOB NPOTEKaHUS XMMUYECKUX peakumil (pa3nodXxeHne caxapa, B3aMMOLENCTBME
CepHOM KWUCNOTbl C Xnopuaom 6apus, pasnoxkeHne ruapokenga mean (1) npu
HarpesaHun, B3aMMOAeNCTBIE Xenesa ¢ pactsopom conv meau (1), nayyeHme cnocobos
pasfefleHnss Cmeceil: C MOMOLWBK  MarHuta, (OUNbTPOBaHWe, BbiMapuBaHue,
ANCTUANALMS, XpoMaTorpagus, NpoBeLeHe OYNCTKM NMOBAPEHHON conun, HabnoaeHne
M OnucaHve pe3ynbTaToB NPOBeAeHWs OMbiTa, WIMKOCTPUPYIOLLErO 3aKOH COXpaHeHUs
Macchbl, CO3faHne Moaeneit Monekyn (LLUapoCTePXXHEBBIX).

Baskneiinimue NMPEACTABUTEIN HEOPraHHYCCKHUX BEIIECTB

Bo3gyx — cmecb rasoB. CoctaB Bo3fdyxa. Kucnopod — 3nemeHT M MNpoCcToe
BELLeCTBO. HaxoxaeHne Kucnopoga B npupoge, husnmyeckme M XMMUYeCKne CBOCTBA
(peakummn ropeHusi). Okcuabl. [NpumeHeHne Kucnopoga. Crocobbl  nony4veHUs
Kucnopoga B 1a60paTtopumn 1 npOoMbILLIEHHOCTU. KpyroBopoT Kuciopoga B Npupoge.
O30H — aN/I0TPONHasA MoAUMUKaLMs Kucnopoaa.



TennoBor aPMEKT XMMUYECKON peakummn, TEPMOXUMUYECKME YPaBHEHUS, 3K30- U
3HAO0TEPMUYECKME peaKUnn. TONINBO: Yrosb U MeTaH. 3arpsasHeHne Bo3ayxa, ycuneHume
MapHUKOBOIO 3(ppeKTa, paspyLleHne 030HOBOrO C/0S.

Bofopos — 3NeMEHT M MPOCTOe BeLecTBO. HaxoxaeHue BOAOPOAA B NPUpoSe,
(hn3nyeckne N XMMMYECKNe CBOMCTBA, NMPUMEHEHNWE, CMOCobbI NonyYeHus. Knucnotbl u
COJN.

MosisipHbIin 06BEM ra3oB. PacyéTbl MO XMMUYECKUM YPaBHEHUSM.

dun3nyeckne CBONCTBA BOAbI. Boda Kak pacTBopuTesb. PacTBopbl. HacbIWweHHbIe 1
HeHacbILLeHHble pacTBOPLI. PaCTBOPUMOCTbL BeLLECTB B BoAe. MaccoBad [0N14 BelLecTsa
B pacTBope. XUMmn4yeckme cBoiictea Boabl. OCHoBaHUS. Ponb pacTBOPOB B NPUPO/E U B
XXW3HW YenoBeKa. KpyrosopoT BoAbl B Npupoe. 3arpasHeHne npupoaHsbix Bog. OxpaHa
N OUNCTKA NPUPOAHLIX BOA.

Knaccnukaums HeopraHM4Yeckux coeauvHeHuin. Okcuibl.  Knaccudmkaums
OKCWOB: coneobpasytouime  (OCHOBHbIE, KUC/MOTHblE,  aM(OTEpPHblE) U
Heconeobpasytowme. HomeHKnatypa okcngoB. ®Pu3nYecKne U XMMUYECKME CBOMCTBA
OKCUAOB. NonyyeHne OKCU0B.

OcHoBaHuA. Knaccmgmkaums 0CHOBaHWIA: LLENOYN N HEPACTBOPMMbIE OCHOBaHMS.
HomeHKnaTypa OCHOBaHWA. PU3NYECKME U XMMUYECKME CBOWCTBA OCHOBaHWA.
[Mony4yeHne 0CHOBaHWIA.

Kucnotel. Knaccumkaums Kucnot. HomeHknaTypa Kucnot. dusmyeckne u
XUMNYECKME CBOICTBA KUCNOT. PAa akTBHOCTU MeTannoB H. H. bekeTosa. Mony4yeHne
KMCNOT.

Conn. HomeHknaTypa coneil. Puanyeckme UM XMMUYECKME CBOWCTBA COMEN.
[Mony4yeHune conei.

["eHeTMYeCKas CBA3b MEX/Y KiaccaMmy HeOpraHNYecKnX COeaNHEHWA,

Xumuueckui 9Kcnepumeum:

KaueCTBEHHOE OrnpefeNieHne COAepXKaHuA KUCNopoja B BO34yXe, MONyYeHwue,
cobvpaHue, pacrnosHaBaHWe W W3y4YeHWe CBOWCTB  Kucnopofa, HabnwogeHue
B3aVIMO/ENCTBMS BELLECTB C KUCNOPOLOM M YCNOBMS BO3HWKHOBEHUS M MpeKpaLleHuns
ropeHusi (noxapa), 03HaKOM/IEHME C 06pa3LamMy OKCUAOB W ONUCaHWe MX CBOWCTB,
nosny4veHune, cobupaHue, pacrno3HaBaHWe WM M3yyeHMe CBOWCTB Bogopofa (ropeHwue),
B3aumogencTeme Bogopoga c okcugom meam (1)  (BO3MOXXHO MCNONb30BaHKE
BuAeomaTepmanoB), HabnwoaeHne 00pa3LoB BeWEeCcTB KOIMYeCTBOM 1 MO,
nccnefoBaHMe 0COOGEHHOCTEN PacTBOPEHWUA BELLECTB C Pa3/IMYHON PacTBOPUMOCTLHO,
NMPUroToB/IEHWE PACTBOPOB C OMNpefenéHHOM MaccoBOM A0neil  pacTBOPEHHOrO
BELLECTBa, B3aMMOAENCTBME BOAbI C MeTaniamm (HaTpreM W Kanbumem) (BO3MOXHO
NCMO/Ib30BaHMe  BMAeOMaTepuasnioB), UCCMefoBaHMe 00pasloB  HeopraHMYecKmnx
BELLECTB pPa3/IMYHbIX K/1accoB, HabMOLEHME W3MEHEHWS OKpacku WHAUKATOPOB B
pacTBopax KWC/OT W LefnoYveit, u3ydeHne B3ammopenctemsi okcmpa meaun (1) ¢
pacTBOPOM CEPHON KWCNOTbl, KWUCNOT C MeTalNaMu, peakuuii HerTpanmnsauuu,
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MoslyyeHe HepacTBOPVMbIX OCHOBaHWiA, BbITECHEHWE OAHOrM0 MeTanna ApyruMm w3
pacTBopa CO/IN, PeLLeHne IKCNepUMEHTa/IbHbIX 3afa4y Mo TemMe «BaxKHeWLwne Kriacchbl
HeopraHMyeCcKnx coevHeHNIA».,

IMepuognueckui 3axkoH u Ilepuoanyeckasi cucreMa XMMHUYECKHUX 3JI€MEHTOB
. N. MennaeneeBa. Ctpoenne aToMoB. XHMHYeCKasi CBsA3b. OQKHCIHUTEILHO-
BOCCTAHOBHUTEJIbHBIC PCAaKIINH

[MepBble MONbITKA KNacCU(pMKaLUM XMMUYECKUX 3/1IEMEHTOB. MOHATHE O rpynnax
CXOAHbIX 3M1eMeHTOB  (LUeNOoYHble W LEeNOYHO3eMeSlbHble MeTafibl, rasioreHsbl,
NHEPTHbIe rasbl). O/IEMEHTbI, KOTOpble 06pa3yoT aM()OTePHbIE OKCUAbI Y TUAPOKCUAPbI.

MMepvoanyecKknin 3akoH. Meproanyeckas cnucteMa XMMMUYECKUX anemeHTos . W.
MeHzeneesa. KopoTkonepuogHasa W A/IMHHONEpMoAHas opMbl  [Neproguyeckoit
CUCTEMbl XUMWYecKUX 3nemeHToB M. . MeHgeneesa. [lepuogbl W rpynnebil.
Pun3MYECKMin CMbICN NOPALKOBOro HOMepa, HOMepOB Nneproga v rpynnbl 3/1EMeHTa.

CTtpoeHne atomoB. CocTaB aTOMHbIX fA4ep. M3oTonbl. 91eKTpPoHbl. CTpoeHue
3NEKTPOHHbIX 060/104eK aTOMOB NepBbIX 20 XMMUYECKUX 3M1EMEHTOB MepnoamnyecKon
cuctembl A. W. MeHaeneeBa. XapakTepucTtuka XUMUYECKOro 3/IeMeHTa Mo €ero
nonoxeHuto B Mepuogunyeckoin cucteme . N. MeHzeneesa.

3aKOHOMEpPHOCTU  WM3MEHEHWUA paguyca aTtoMOB  XMMWYECKUX  3/1eMEHTOB,
METa/I/INYECKMX U HEMET/IIMYECKMX CBOCTB NO rpynmnamM 1 nepuogam.

3HayeHve [Mepuognyeckoro 3akoHa v [Mepuognyecko CUCTEMbl XUMUYECKUX
3NEMEHTOB N5 PasBUTUS HaykKu W npaktukn. M. V. MeHgeneeB — Y4éHbld W
rpakaaHuvH.

Xumnueckas  cBssb.  KoBasieHTHad  (NonspHas W HenossipHas) — CBA3b.
SNeKTPOOTPULATE/IbHOCTb XMMUYECKUX 3/IEMEHTOB. IOHHas CBA3b.

CteneHb oKucneHusa. OKUCIUTENbHO-BOCCTaHOBUTE/bHBLIE peakuun. [poueccsl
OKMCNeHUs N BoccTaHoB/eHNA. OKUCNTENN U BOCCTAHOBUTESN.

Xumuueckuii IKCnepumMenm:

N3yyeHne 006pa3LOB BeLLECTB METa/NIOB WM HEMeTa/fIoB, B3anMMOLENCTBME
rmgpokcmnga UMHKa C pacTBOpaMuM KWUCMIOT W LUeNoYelr, NpoBefeHVe OMbITOB,
NNNOCTPUPYIOWNX MPUMEPbI OKMUCIUTE/IbHO-BOCCTaHOBUTENbHBLIX peakumnin (ropeHue,
peakuun pasnoXeHns, COeANHEHNS).

Mesxcnpeomemmnuwie ceasu

Peannzaums MeXnpeaMETHbIX CBA3e MpU  M3YyYeHUM XuMuUM B 8 Knacce
OCYLLECTB/ISAETCS Yepe3 UCMO/b30BaHME KaK O0OLMX eCTEeCTBEHHO-Hay4YHbIX MOHATUNA,
TaK W MOHATUN, ABNAIOLLMXCA CUCTEMHbIMU A/19 OTAENbHbIX NPeAMETOB ecTeCTBEHHO-
Hay4HOro LnKna.

OO6LLMe eCTECTBEHHO-HAYUHbIE MOHATUSA: HAaYUHbI (DaKT, rMnoTesa, TEOPUS, 3aKO0H,
aHa/IM3, CUHTe3, Knaccumkauus, MnepuoguyHoCTb, Hab/IOAeHNE,  3KCMEPUMEHT,
MOJenMpoBaHue, UsMepeHne, Mofenb, ABNEHNE.



dun3nKa: matepus, atom, 3MEeKTPOH, MPOTOH, HEATPOH, WMOH, HYKNWA, W30TOMbI,
PaAMoaKTUBHOCTb, MOJEKYNa, 3MeKTPUYECKUA 3apsf, BeLLecTBO, Teno, O0ObEM,
arperaTHoe COCTOSIHME BeLLecTBa, ras, U3nMyeckue Be/IMUYNHbI, eAUHULbI N3MEPEHNS,
KOCMOC, NNaHeThbl, 3Bé3abl, CoNHLeE.

Buonorus: hoTocKHTE3, AblXaHue, brocgepa.

"eorpagmsa: atMmocdepa, rmapocgepa, MWHepasbl, FTOPHble NOPOAbl, MOME3HbIe
MCKoMaemble, TOMNINBO, BOAHbIE PecypChl.

9 KUJIACC

BeIlIeCTBO H XUMHYECKad peakuus

MMepvoanyecKknin 3akoH. Meproanyeckas cnucteMa XMMMUYECKUX anemeHTos . W.
MeHpaeneeBa. CTpOeHMe aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUW CBOMCTB XUMUYECKMX
3/1EMEHTOB MePBbIX TPEX MEPUOAOB, Kanus, KanbLUA U UX COEAMHEHNIA B COOTBETCTBUN
C MOMIOXEHNEM 3/1EMEHTOB B lepnoiMUecKoin CUCTEME U CTPOEHUEM UX aTOMOB.

CTpoeHVe BeLlecTBa: BUAbl XUMWUYECKOW CBSA3W. TUMbl  KPUCTaN/IMYECKUX
PELUETOK, 3aBUCMMOCTb CBOMCTB BELLIECTBA OT TUMa KPUCTA/IINYECKOW PELLETKM U BUaa
XUMNYECKOIN CBSA3MN.

Knaccnpukauma v HOMEHKIaTypa HeopraHMYeckuMx BelluecTB. XUMUYeCKUe
CBOMCTBA BELECTB, OTHOCALWMXCA K Pas3/IMYHbIM  KnaccaM HeopraHM4ecKux
COEANHEHWNI, FTeHeTMYEeCKas CBSA3b HEOPraHMYECKMX BELLLECTB.

Knaccugmkaumsa XMMUYeCKUX peakumii no pasniMyHbIM NpusHakam (Mo yucny u
COCTaBY Y4aCTBYHLLMX B peakuun BeLLeCTB, MO TensoBOMY 3GeKTY, N0 U3MEHEHUIO
CTEMNeHe OKWUCNEHUS XMMMUYECKUX 3/IEMEHTOB, MO 06paTUMOCTK, MO Y4acTUHO
KaTa/sim3atopa). IK30- 1 IHAOTEPMUYECKME peaKLKn, TEPMOXUMUYECKIE YPaBHEHNS.

[MOHATME O CKOPOCTU XUMWYECKOW peakuun. [loHATME 06 06paTUMbIX U
HeobpaTUMbIX XUMWUYECKUX peakumax. [OHATME O TFOMOreHHbIX W TeTePOreHHbIX
peakumax. MoHATMe O KaTanuse. IOoHATME O XMMUYeCKOM paBHOBecUWU. PakTopbl,
BNMSIIOWIME HA CKOPOCTb XMMWYECKON peakuum U MOMNOXKEHWE XMMWUYECKOro
paBHOBeCUS.

OKMCINTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu, 3NEKTPOHHbIN 6anaHc
OKUC/IUTENbHO-BOCCTAHOBUTE/IbHOMN peakuun. CocTaBeHNe YpaBHEHWUIA OKUCINTE/TbHO-
BOCCTAHOBUTE/IbHbIX PeakLnii C UICNOMb30BaHNMEM METOAa 3/1EKTPOHHOIo 6anaHca.

Teopus 3NEKTPONUTUYECKON AMCCOUMaUMN. INEKTPOAUTbI U HEINEKTPONUTSI.
KaTuoHbl, aHuoHbl. MexaHnsm auccoumnaumm BeEWECTB € pasnyHbiMA  BUAAMMN
XMMUYecKoi cBasmn. CteneHb guccounaumm. CunbHble U cnabble 3N1EKTPONATDI.

PeakuMn WMOHHOrO 06MeHa. YCNoBUS MPOTEKaHWA peakuuMid MOHHOro 0OMeHa,
MO/IHbIE U COKpPaLLEHHbIE MOHHbIE YpaBHEHNA peakumii. CBOIMCTBA KMC/IOT, OCHOBaHWIA U1
COMeil B CBeTe MPeACTaB/IEHMI 06 3MEKTPONUTUYECKON Auccoumaummn. KavecTBeHHbIe
peakLMn Ha NOHbI. NoHSATUE O TMAPONN3E CONeN.

Xumuueckuii IKCHepuUMeHm .



03HaKOM/IeHME C MOZENAMU KPUCTIIMYECKNX PELUBTOK HEOPraHUYeCKnX BELLLeCTB
— MeTa/1/10B 1 HeMeTasnoB (rpagura 1 asiMasa), C/I0XKHbIX BELLeCTB (Xnopuga HaTpus),
nccnefoBaHve  3aBMCMMOCTM  CKOPOCTM  XMMUYECKOW peakumMm OT BO3AENCTBUA
pasN4YHbIX (HaKTOpOB, WCCNef0OBaHWEe 3/1EKTPOMPOBOLAHOCTM PaCcTBOPOB BeLLECTB,
npouecca avccoumanmmn KCNoT, Wwenoyeid n conein (BO3MOXHO MCMo/b30BaHUE BUAEO
MaTepranoB), MPOBeAeHME OMbITOB, UIMOCTPUPYIOLLMX MPU3HAKN NMPOTEKAHUS peaKL il
MOHHOro 0bMeHa (06pa3oBaHMe 0CafiKa, BbifefieHve rasa, 06pa3oBaHuie BOAbl), OMbITOB,
WNOCTPUPYIOWUX MPUMEPbI OKMUCIUTEIbHO-BOCCTaHOBUTENbHBLIX peakuuii (ropeHue,
peakuMn pasnoxeHus, COeAMHEHWs), pacro3HaBaHWe HeopraHWYecKUxX BeLLEeCTB C
MOMOLLbKO KA4YECTBEHHbIX PeakLMil Ha MOHbI, PeLeHne 3KCNnepuMeHTaIbHbIX 3aau.

Hemetaniabl u ux CocaANHCHUA

Obwaa xapakTepuctuka ranoreHoB. OCO6EHHOCTM  CTPOEHWS  aTOMOB,
XapaKTepHble CTerneHW OKucneHusi. CTpoeHWe WU (PU3MYECKMEe CBOMCTBA MPOCTbIX
BELLECTB — rajloreHoB. XMMUYeCcKne CBOWCTBA Ha npuMepe xnopa (B3auMofencTeme C
MeTasnamu,  Hemetassiamu,  wenoyvamu).  Xnoposogopod. CongHas  KMCOTa,
XMMUYECKMe CBOMCTBA, MOydeHWe, NpUMeHeHMe. [eincTere Xnopa 1 XI10poBoAoposa
Ha opraHM3M 4enoBeKa. BaxkHelLwume X1opuabl U UX HaXoXXaeHre B NPUPOLE.

Obuwas xapaktepuctmka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTerneHW OKucneHusi. CTpoeHMe M (DM3MYeCKMe CBOMCTBA
MPOCTbIX BELECTB — KUCopoda 1 cepbl. ANTOTPOMHbIE MOAUGMNKALMA KKUCnopoda U
cepbl. Xumun4yeckme cBoicTBa cepbl. CepoBOAOPOA, CTPOEeHWe, (U3NYeCKne U
XMMnyeckne cBoiicTBa. OKcuibl Cepbl KaK MNpeAcTaBuUTeNIM KUCOTHBIX OKCUZOB.
CepHast K1CNoTa, (M3MYECKne U XUMUYEecKMe cBolcTBa (06LLME KakK MNpeacTaBUTeNs
Knacca Kuc/noT u creyuduyeckme). XMMUYECKME peakuuu, nexalime B OCHOBE
MPOMbILL/IEHHOTO crnocoba MnosilydyeHWss CepHOM  KUCNOTbl. [pUMeHeHUe CepHoit
Knucnotol. CoONM  CEPHOM  KUCMOTbI, KayeCcTBeHHas peakuuMs Ha Cynb(ar-MoH.
HaxoxaeHne cepbl M €€ coefuHeHWA B npupofe. XWMMUYECKOe 3arpsisHeHue
OKpYy>XKatoLe cpeapbl coevHeHNAMM cepbl (KUCIOTHbIE JOXKAW, 3arpsisHeHne BO3ayxa U
BOJ0EMOB), CNOCOObLI €ro NpeAoTBPaLLEHNS.

Obuwaa xapakTepuctvka anemeHToB VA-rpynnbl. OCO6EHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTEMeHU OKMCNeHMsl. A30T, pacrnpocTpaHeHWe B NPUPOAE,
(hm3nyeckne M Xummyeckme csorcTBa. KpyroBopoT asota B npupoge. AMMUaK, ero
(hM3nYecKne N XMMUYECKMe CBOMCTBA, NOMyYeHNe U npumeHeHne. Conv aMMOHNSA, X
(hM3nYECKMe U XUMNYECKME CBOWCTBA, NMPUMeHeHMe. KayecTBEHHas peakums Ha MOHbI
aMMOHMS. A30THas KuCoTa, €€ nonydeHue, (U3MYECKMe M XMMUYECKMe CBOMCTBa
(obWwme Kak npeactaBuTens Knacca KUCNOT W crneuyudmyeckue). Mcnosb3oBaHue
HUTPATOB WM COME aMMOHMSI B KayeCTBe MMWHepasibHbIX YA06peHuid. Xummyeckoe
3arpsisHeHVe  OKpyXKatowlelh  cpefibl  CoeAMHEeHWAMM a30Ta  (KUCNOTHblE  JOXKAM,
3arpsisHeHMe BO3f4yXa, MouYBbl M BOAOEMOB). Pocthop, annoTPOnHble MoaudUKaLmm
(hocthopa, mnsmyeckme n xummyeckme ceoictea. Okemg ocdopa (V) n ocdopHas

10



KNCNoTa, (hU3nNYECKme N XMMUYECKNe CBOIMCTBA, NoNyyeHune. icnonb3oBaHmne ocgaToB
B Ka4ecTBe MVUHepa/ibHbIX Y400peHuiA.

Obuwan xapaktepuctnka anemeHToB IVA-rpynnbl. OCO6EHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTEMNeHU OKUCMEHWs. YTNepod, alloTPOMnHbIe MoauduKaumu,
pacnpocTpaHeHWe B MpUpoAe, (PM3NYECKne U XUMUYECKMEe CBOWCTBA. Agcopouus.
KpyroBopoT yrnepoga B npupoge. OKcuabl yrnepoga, ux (nuanyeckne n XMMNYeCcKme
CBOWCTBA, [JeiCTBME Ha XKMBble OpraHu3Mbl, MOTyYeHNe U NPUMEHeHKE. IKOTOTNYECKME
Npo6sieMbl, CBA3aHHbIE C okcmaoM yrnepoga (1V), runotesa rnobasbHOro noTenaeHns
KnvMMaTa, MapHUKOBbIA 3MEKT. YTOMbHad KUCNOTa MU €€ CONn, UX (hU3MYEcKne |
XUMUYECKMe CBOWCTBA, MONyYeHUe W MNpUMeHeHMe. KayeCTBeHHas peakuus Ha
KapboHaT-MOoHbI. VIcnonb3oBaHne kapboHaToB B ObITY, MeAMLUMHE, MPOMbILLIIEHHOCTU U
Ce/IbCKOM XO3ANCTBE.

MepBOHaYasibHble MOHATMA 06 OpraHMYecKUX BeLLECTBAX KaK O COeAUHEHUAX
yrnepoga (MeTaH, 3TaH, 3TWeH, aueTWieH, 3TaHO/, TMLEPUH, YKCYCHas KWCoTa).
MpypoAHble NCTOYHUKW YTrNeBOAOPOLOB (Yro/b, NPUPOAHLIN ras, HeTb), NPOAYKTbI UX
nepepaboTkn (6eH3MH), KX pPonb B ObITY W MNPOMbIWAEHHOCTW. [lOHATHE O
OM0/IOMMYECKM BaXKHbIX BELLECTBAX: XMpax, 6efkax, yrnesogax — n UX posin B XXMU3HU
yesnioBeka. MartepumasibHOe eUHCTBO OPraHNYecKnx 1 HeopraHMYecKnX CoeMHEHNIA.

KpemHUiA, ero usnyeckre N XMMMYECKMe CBOMCTBA, MOJTyYeHME 1 NPUMEHEHME.
CoeguHeHns KpemHus B npupoge. Obuime npeactaBneHns 06 okcuge kpemHus (1V)
KpeMHUWeBon Kucnote. CUMMKaTtbl, UX UCMOMb30BaHME B ObITY, B MPOMbILLIEHHOCTH.
BaXkHeillume CTpouTenbHble MaTepuasibl:  Kepammka, CTeK0, LEMeHT, OeTOoH,
ene306eToH. Mpobnembl 6€30MacHOro0 MCNosb30BaHMA CTPOUTENbHBIX MaTepuasioB B
MOBCEAHEBHOW XKU3HN.

Xumuueckuii 91<cnepmnenm:

n3yyeHre 00pa3LOB HEOpPraHWMYecKMX BeLLECTB, CBOWCTB COMAHON KWUC/OTHI,
MPoBefieHNe Ka4yeCTBEHHbIX PeakLMii Ha XNOpuA-UOHbI U HabNIOAEHNE MPU3HAKOB NX
MpOoTeKaHWs, ONbITbl, OTPaXatoLme PU3nNYecKne N XMMMYeckume CBOMCTBA raloreHoB U
X COeAMHEHWIA (BO3MOXHO MCMOMb30BaHWE BUAeoOMaTepMasnoB), O03HaKOMJ/IEHUE C
obpasyamy  XnopuaoB  (ranoreHUaoB), O3HAaKOM/eHMe C obpasuamMu cepbl U eé
coeiMHeHVAMU (BO3MOXKHO MCMO/b30BaHWE BUAEOMAaTePUaIoB), HabMoaeHMe npoLecca
06yrnvBaHus caxapa nof AenNCTBNUEM KOHLUEHTPUPOBAHHOM CEPHOWN KUCNOTbI, N3y4eHue
XUMUYECKNX CBOWCTB pa3baB/fieHHOW CEpHOM KWUCNOTbl, MPOBEAEHNE KauyeCTBEHHOM
peakunn Ha cynbgaT-uoH M HabMoaeHe Npu3Haka eé npoTekaHns, 03HaKOMIIEHME C
(hpM3nMYecKMMM  CBOMCTBaMM a3oTa, ocdopa M UX COEAMHEHMIA  (BO3MOXKHO
MCNONb30BaHWe BuAeoMaTepuanos), obpasuaMu a3oTHbIX Y POCHOPHBIX YA06PEHUHN,
nofyyeHne, cobupaHune, pacno3HaBaHWe M U3y4YeHWe CBOWCTB aMMmaka, NpoBefeHue
KayeCTBEHHbIX peakumii Ha MOH aMMOHMS U (hoctaT-MOH U U3YYeHWe MPU3HAKOB UX
NPOTEKaHUs,, B3aMMOAENCTBME KOHLEHTPUPOBAHHON a30THOW KWUCNOTbl C  Mefblo
(BO3MOXXHO MCMO/b30BaHNE BUAEOMATEPMAIOB), N3yUeHe MOLENe KPpUCTaIMUYeCKnx
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PEWETOK anmasa, rpaduta, (ynnepeHa, O3HaKOM/IEHME C NPOLECCOM aacopbumm
PaCTBOPEHHbIX BELLECTB aKTMBMPOBAHHbIM YIrNEM W YCTPOMCTBOM MPOTMBOrasa,
noslyyeHne, cobupaHue, pacrio3HaBaHWe W W3y4YeHWe CBOWCTB YI/IEKACNOr0 rasa,
MPOoBeieHNe KAa4eCTBEHHbIX peakuuid Ha KapboHaT W CUAUKAT-WUOHbI W U3Yy4eHue
MPM3HAKOB  UX  MPOTEeKaHUsi,  O3HAaKOM/IeHWe C  MPOAYKUMeA  CUIMKATHOM
MPOMbILLMIEHHOCTY, PeLUeHe 3KCMepPUMEHTaNIbHBIX 3afa4y Mo Teme «BaxkHeilwume
HeMETasI/bl N UX COELUHEHUS».

MeTaaabl 1 X COCIUHCHUA

ObLlan xapaKTepucTKa XMMUYECKUX 3/1EMEHTOB — METa/I/I0B Ha OCHOBaHUM KX
NonoXxeHus B MNepruoanyeckoin cucTtemMe XMMMUYECKNX anemeHToB [. V1. MeHgeneesa u
CTpoeHnss aTtomoB. CTpoeHve MeTasinioB. MeTasimyeckad CBA3b W MeTa/l/iMyeckas
KpUCTa/INNYeCKass peLléTka.  JNEeKTPOXUMUYECKUIA  PsAf,  HaNPsHKEHWA  MeTasinos.
dusnyeckme U XMMUYECKMe CBOWCTBA MeTanioB. OO6LWme Ccnocobbl MosyyeHus
MeTannoB. [MOHATME O KOPPO3UM METa/IoB, OCHOBHblE CMOCOObI 3aliWTbl UX OT
Koppo3uun. CnnaBebl (CTasb, YyryH, AOPaTFOMUHNIA, 6POH3a) U UX NPUMEHEHNE B ObITY U
MPOMbILLIEHHOCTH.

LLlenoyHble MeTansbl: MonoXxeHuwe B [leproAnMyecKord CUCTEME XUMUYECKUX
anemeHTtoB [. . MeHpgeneesa, CTPOEHME WX aTOMOB, HaxoX[eHWe B MpuUpPoJe.
dun3nyeckme U XMMMYecKne cBOCTBa (Ha NpuMepe HaTpua U Kanusa). OKcugbl w
rMAPOKCUALI HATPUA U Kanns. TpYMeHeHMe LLEeNOYHbIX META/INIOB N UX COeAMHEHUIA.

LLLenoyHo3eMesbHble MeTas/ibl MarHuil U KanbLmid: NoNoXeHve B MNeproanyeckon
cuUcTeMe XuMMU4Yeckux 3anemeHToB M. W. MeHgeneeBa, CTpOeHME WX aTOMOB,
HaxoxgeHve B npupoge. ®U3NYECKME U XUMUYECKME CBOMCTBA MarHMs U KasbLus.
BaxkHelme coefuHeHUs Kanbumsi (OKCui, rMapokcug, conn). MXKECTKOCTb BOAbl U
CNocobb! eé ycTpaHeHus.

ANOMUHWIA: NONoXeHWe B MNepuognyeckoin CUcTeMe XMMUYECKMUX 3/1eMEHTOB /.
. MeHeneesa, CTpoeHMEe aToMa, HaxoXKaeHne B npupoge. dusnyeckme n XMMnyeckune
CBOMCTBa a/IIOMUHUA. AMDOTEPHbIE CBOMCTBA OKCMAA M TMAPOKCUAA a/IFOMUHWS.

XKeneso: nonoxeHue B lNMepnoanyeckonn cucTeMe XMMUYecKux anemeHtos A. W.
MeHzeneeBa, CTPOEHME aToOMa, HaxoXKaeHue B npupoge. Pusmdeckne N XUMUYECKME
cBovicTBa Xenesa. Okeuapl, rugpokenabl n conv xenesa (11) v xenesa (111), nx cocras,
CBOWCTBA W MOJTyYeHNe.

Xumuueckuii IKCnepumenm:

03HaKOM/1eHMe C 0bpasLammn MeTaIoB M CNIaBoB, MX IU3NYECKMMUN CBONCTBAMM,
M3ydeHWe  pe3ynbTaToB  KOPpo3UW  MeTasioB  (BO3MOXHO  MCMO/Ib30BaHMe
BMeoMaTepranos), 0CO6eHHOCTEN B3aMMOENCTBNA OKCUAA KanbLna U HATPUsSi C BOAOM
(BO3MOXXHO MCNO/b30BaHKe BUAEOMATEPUANIOB), UCCNE0BaHME CBOMCTB XECTKON BOAbI,
npouecca  ropeHuss  Xenesa B Kucnopoge  (BO3MOXHO — MCMOJ/Ib30BaHMe
BMeoMaTepranos), NPU3HAKOB NPOTEKaHNSA Ka4eCTBEHHbIX peakLuii Ha MOHbI: MarHus,
KanbLms, antoMuHus, unHka, >kenesa (1) v xenesa (111), mean (I1), HabnogeHve u
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OMucaHMe MpOLECCOB OKpallMBaHUA TMJAMEHW WMOHAMW HATPUs, Kavag U KasbLms
(BO3MOXXHO MCMO/Mb30BaHVe BUAEOMATEPUAIOB), UCCNef0oBaHMEe amM(POTEPHbIX CBOMCTB
rMAPOKCMAa aftoMUHUS U TUAPOKCUAA LMHKA, PeLleHre SKCMePUMEHTa/IbHbIX 3a4a4 Mo
Teme «BaxkKHelLme MeTa/bl U UX COEAUHEHUNSA.

XuMHA 4 OKpPYKaKIas cpeaa

BewectBa u MaTtepuasibl B MOBCEAHEBHOW >KM3HW 4enosBeka. besonacHoe
MCMO/Ib30BaHME BELLECTB M XMMMUYECKUX peakunin B ObITy. [lepBas momowps npu
XUMUYECKMNX 0XKOorax 1 OTpaBeHusIX.

XMMUYeCKoe 3arps3HeHVe OKpyXatowieil cpedpl (MpegenbHas  fonyctumas
KOHLeHTpauma Bellects, ganee — MAK). Ponib XvMUMM B peLUeHUN 3KOOrMYeCcKnx
npo6nem.

Xumuueckuii IKCnepumenm:

n3yyeHve 06pasLoB MaTepuanoB (CTeKNO, CniaBbl META/IOB, MOMMMEPHbIE
marepuasbl).

Mesxcnpeomemmnunie ceasu

Peanuzaumsa MeXnpeameTHbIX CBA3eM MpU  M3ydeHUM Xumnm B 9  Kracce
OCYLLECTB/ISETCA Yepe3 UCMO/b30BaHME KaK 0OLMX eCTeCTBEHHO-Hay4YHbIX MOHATUNA,
TaK U NOHATUN, SBNAIOLWMXCA CUCTEMHBIMU A1 OTAENbHbIX NPeAMETOB eCTECTBEHHO-
Hay4HOr0 LK.

OO6Lne eCTeCTBEHHO-HayUHble MOHATUA: HayUHbIN akT, r1MnoTesa, 3aKOH, Teopus,
aHa/M3, CUHTe3, Knaccumkauus, nepuoguyHoCTb, Hab/MIOAeHNE, 3KCMNEPUMEHT,
MOZEeNnpoBaHe, U3MepeHne, MOAEeNb, ABMEHME, MapHUKOBBIA 3PQEKT, TEXHOMOrs,
martepuasbl.

du3mka: matepus, aTom, 3/1EKTPOH, MPOTOH, HEMTPOH, WOH, HYKWA, WU30TOMbI,
PaAMoaKTUBHOCTb, MOJIEKYNA, 3NEKTPUYECKMIA 3apsd, NPOBOLHUKK, MOJYMNPOBOAHVKN,
AN3NEKTPUKK, POTO3/1EMEHT, BELLLECTBO, TENO, 06bEM, arperaTHOe COCTOSIHME BELLLECTBa,
ras, pacTtBop, pPacTBOPMMOCTb, KpUCTa//IMYeCKas peLléTKa, Crasbl, (QU3NYEcKue
BE/IMYMHDI, e4VMHWUUbI M3MepeHus, KOCMMWUYECKOe MpPOCTPaHCTBO, M/aHeTbl, 3BE3[pbl,
CornHue.

Buonorma: (HOTOCUHTE3, AblxaHue, 6uoctepa, 3KOCUCTEMa, MUHepasibHble
yA00peHVs, MMKPO3/IeMEHTbI, MaKpPO3/IEMEHTbI, NUTaTe/IbHble BELLECTBA.

eorpacua: atmocepa, rugpocdepa, MUHepasbl, FOPHbIE MOPOAbI, MOMe3Hble
MCKONaemble, TOM/NBO, BOAHbIE PECYPCHI.

S.IJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOT'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATBI
JINYHOCTHBbIE pPe3ynbTaTbl OCBOEHWSI NPOrpamMMbl OCHOBHOFO 00LLEr0 06pa3oBaHms
AOCTUratloTCA B XOA€ OO0YYEeHUS XMMUU B eQUHCTBE Y4ebHOW W BOCNUTATENbHOM
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[eATeNbHOCTN B COOTBETCTBUM C TPAANLMOHHBIMN POCCUACKUMW COLMOKYbTYPHLIMM 1
AYXOBHO-HPABCTBEHHbLIMW  LIEHHOCTSIMKW, MNPUHSATbIMKA B OOLLECTBE MpaBUiamm 1
HOpMamu MOBEAEHUS1 M CMOCOOCTBYHOT MpoueccaMm CamMOrno3HaHUs, CamMopasBUTUS U
coumanmnsaumm 0byyaroLLnXCs.

JINYHOCTHBIE pe3ynbTaTbl oTpaxaroT rOTOBHOCTb obyyaroLLmxca
PYKOBO/CTBOBATbCA CUCTEMOW MO3UTUBHBIX LIEHHOCTHbIX OPUEHTAUWIA U paclunpeHme
OnblITa AesATeNbHOCTM Ha eé OCHOBE, B TOM YMC/IE B YaCTu:

1) MaTPpUOTUIECCKOIO BOCIIMTAHUA .

LIEHHOCTHOIO OTHOLLUEHNA K OTEYECTBEHHOMY KY/IbTYPHOMY, MCTOPUYECKOMY U
Hay4YHOMY Hacneiuto, MOHUMaHWUSA 3HAYEHMS XMMUYECKOM HayKM B IXKU3HU
COBPEMEHHOr0 00LLecTBa, CMNOCOOGHOCTM BMafeTb [AOCTOBEPHON WHGopmaumeid o
NepefioBbIX AOCTUDKEHMSAX W  OTKPbITUSX MUPOBOA W OTEYECTBEHHON XUMWUMW,
3aMHTEPECOBaHHOCTM B HAYYHbIX 3HaHUSAX 06 YCTPOMCTBE MMpPa M OOLLLECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NpeACcTaBNeHUS O COUMabHbIX HOPMaX M NpaBuiax MeXINYHOCTHbIX OTHOLLIEHWIA
B KONMEKTVBE, KOMMYHWKAaTUBHON KOMMETEHTHOCTU B OOLECTBEHHO MO/E3HOMN,
yyebHoMCCNeA0BaTENIbCKON, TBOPYECKON 1 APYruX BUAaX AeATeNlbHOCTU, FTOTOBHOCTM K
pasHOOOpa3HO  COBMECTHOW  [eSTeNlbHOCTU  MPU  BbIMOSIHEHUA  YYEOHbIX,
Mo3HaBaTe/lbHbIX 3afay, BbIMNOIHEHUA XUMWYECKUX 3KCMEPUMEHTOB, CO3AaHUM
yUYeOHbIX MPOEKTOB, CTPEM/IEHMS K B3aMMOMOHMMaHMIO U B3aUMOMOMOLLM B NpoLiecce
3TON Yy4yebHOW [esTeNbHOCTM, FOTOBHOCTU OLEHMBATb CBOE MOBEAEHME M MOCTYMKU
CBOMX TOBapuLLEl C NO3UUUN HPABCTBEHHbIX U MPaBOBbIX HOPM C YUYETOM OCO3HaHMS
NocneacTBUiA NOCTYIMKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MMPOBO33PEHYECKME MPEACTABNEHMS O BELECTBE W XMMWUYECKON peakumu,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKU U COCTaBMSIKOLLME OCHOBY
ANA NOHMMaHWUA CYLHOCTU Hay4HOW KapTWHbl MUpa, NpeAcTaBfeHMst 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUSA NPUPOAbI, B3aUMOCBSA3SAX YeN0BeKa C NPUPOAHOIA cpefoi, O
POIN XMMUW B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HaBaTe/IbHbIE MOTUBbLI, HamnpaBfiEHHblE Ha MOMlyYEHWE HOBbIX 3HAHWIA MO
XUMUKN, HeobxoauMble AN OOBLSACHEHUS HabNOAAEMbIX MPOLECCOB U SBNEHUNA,
Mo3HaBaTe/IbHOW, MH(OPMALIMOHHON N YNTATENIbCKON KYNbTYpPbl, B TOM YMC/NE HaBbIKOB
CaMOCTOSATENIbHOW  paboTbl C  y4yebHbIMKM TEKCTaMmK, CMPaBOYHON NUTEPaTypoi,
AOCTYMNHbIMU TEXHUYECKMMM CPeACcTBaMM MHBDOPMALMOHHbIX TEXHONOTUIA;

MHTEPEC K OOYyYEHMHO W MO3HaHWIKD, NHO03HATENIbHOCTb, TOTOBHOCTb U
CMOCO6HOCTb K CamMo06pa3oBaHMI0, NPOEKTHOW 1 UCCNeA0BaTeNbCKOM AeATENbHOCTU, K
0CO3HaHHOMY BbI60PY HanpaBneHHOCTUN M YPOBHSA 00yYeHNs B fa/IbHEALLEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

0CO3HaHMe LEHHOCTUN XKN3HW, OTBETCTBEHHOIO OTHOLLEHUS K CBOEMY 3[0POBbIO,
YCTaHOBKM Ha 3[0POBbI/i 06pa3 XWN3HW, 0CO3HaHMe MOCNeACTBUI N HEMPUSATNE BPEAHbIX
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npuBblbyeK (YnoTpebneHnsa ankoronsd, HaPKOTUKOB, KypeHWus), Heob6XoAaMmmocTu
cobofeHna npasun 6e30MacHOCTM MPU 06paLLeHUN C XMMUYECKMMW BelLecTBamMmy B
ObITY W peanbHOW XWN3HU;

5) TpyA0BOro BOCIIHTAHHS:

MHTEPEC K MPaKTUYECKOMY M3Y4YeHWI0 Npodieccuini U Tpyaa pas/IMYHOro pofa,
yBaXXeHWe K TpyAy W pe3ynbTataM TPYAOBOM AeATeNbHOCTU, B TOM YMC/e Ha OCHOBE
MPUMEHEHUS NPEAMETHbIX 3HAHWA MO XMMUW, OCO3HaHHbIA BbIOOP VHAMBUAYa/IbHOM
TPaeKTopun MPOAO/HKEHNS 00pa3oBaHMA C  YYETOM JIMYHOCTHBLIX WHTEPECOB W
CMOCOBGHOCTU K XWMWM, OOLLECTBEHHBLIX WMHTEPECOB W MOTPEBHOCTEN, YCMNELHOM
MPO(ECCUOHAIBHOW [eATeNIbHOCTU U Pa3BUTUA HEOOXOAUMbIX YMEHWA, FOTOBHOCTb
aflanTupoBaTbCs B NPOgecCnoHaNbHOW Cpefe;

6) IKOJIOrHY€CKOT0 BOCITUTAHHS

3K0NOrMYecKm LienecoobpasHoe OTHOLIEHNE K NMPUPOoAe Kak MCTOUHUKY XMU3HU Ha
3emsie, OCHOBe €€ CyLlecTBOBaHMS, MOHMMaHWe LIEHHOCTW 3[40p0BOro M 6e30nacHoro
obpasa >KW3HW, OTBETCTBEHHOE OTHOLWUEHWEe K COOCTBEHHOMY (hM3NYECKOMY U
MCUXMYECKOMY 3[0POBb, OCO3HAaHME LEHHOCTM CobMtoAeHMs npasus 6e30MacHoOro
noBefeHns Mpun paboTe C BELLECTBaMU, a TaKXKe B CUTYaUMsX, YIPOXKaOLWMX 340P0BbIO
W YKWU3HW NIOAEN;

CMOCOGHOCTM MPUMEHATb 3HAHWA, MNOMy4Yaemble MPU U3YYEHUU XUMUMW, OIS
peLleHnst 3afa4y, CBA3aHHbIX C OKpY)Kalolled MpUpogHOM Cpefon, ANA MOBbILIEHWS
YPOBHS 3KOJIOTMYECKOIN KYNbTYpPbl, 0CO3HAHUSA 106a/IbHOr0 XapakTepa 3KOI0rMYeCKmX
npobseM M nNyTein WX pelleHns MOCPeACTBOM METOAO0B XMMUM, 3KO/IOMMYECKOro
MbILLIEHNS, YMEHUA PYKOBOACTBOBATLCA UM B MO3HaBaTe/IbHOM, KOMMYHUKATUBHOW U
coLManbHOM NPaKTUKe.

METAITIPEAMETHBIE PE3YJIbTATbBI

B coctaBe MeTanpeAMETHbIX pPe3ynbTaTOB  BblAENAT  3HaYMMble  A)1S
(hopMMpPOBaHNA MUPOBO33PEHUS OOLLEHAYUYHbIE MOHATUS (3aKOH, Teopwus, MPUHLWMM,
rmnotesa, PakT, CUCTeMa, MPOLLECC, IKCMEPUMEHT 1 APYroe.), KOTOPbIe NUCMO/b3YHOTCA B
eCTECTBEHHO-HaY4YHbIX Y4eOHbIX NpeaMeTax W Mo3BOJIAKT Ha OCHOBE 3HaHWIN U3 3TUX
NpeAMeTOB (POPMMPOBATL MPeAcTaB/eHWe O LeNOCTHOM Hay4yHOW KapTUHe Mupa, U
YHUBEpPCA/lbHblE  Yy4ebHble  AeicTBMA  (MO3HaBaTe/NlbHble,  KOMMYHWKATUBHbIE,
PErynsTUBHbIE),  KOTOpble  obecrieumBalOT  (DOPMUPOBAHME  TOTOBHOCTM K
CaMOCTOATE/IbHOMY MIAHUPOBAHMUIO N OCYLLECTB/IEHUIO YUYeBHON [eATeNbHOCTH,

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeicTBUA:

YMEHMS UCMNOMb30BaTb NPUEMbI TOTMYECKOr0 MbILLIEHNS MPU OCBOEHWUU 3HAHWIA:
packpbIBaTb CMbIC/T XUMMUYECKUX MOHATUIA (BblAENATb WX XapakTepHble MPU3HaKW,
yCTaHaB/MBaTb B3aMMOCBA3b C APYrMMU MOHATUAMMW), WCMOMb30BaTh MOHATMS [NA
0OBACHEHMSI OTAENbHbIX (DAKTOB W SIBMIEHMI, BbIOUMPATb OCHOBaHWA W KPUTEpPUU ANs
Knaccumnkaumm XMMUYECKMX BELECTB UM XMMMUMYECKUX peakuuii, YyCTaHaB/IMBaTb
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MPUYMHHO-CIEACTBEHHbIE CBA3U MEXAY OObLeKTaMW W3YyYeHWs, CTPOUTL JIOTUYECKME
paccyaeHus (MHAYKTVBHble, AefyKTWBHblE, MO aHanoruu), fAenatb BbIBOAbl U
3aK/IOYeHNS;

YMEHMEe TMpPUMEeHATb B Mpouecce MOo3HaHWA MOHATUA  (MPeaMETHble U
MeTanpeaMeTHbIe), CMMBO/IMYECKMe (3HAKOBbIE) MOAENN, WCMO/b3yeMble B XUMWUW,
Npeo6pasoBbIiBaTh LUMPOKO MPUMEHSIEMblE B XUMWW MOZeNbHble MpefcTaBleHns —
XUMUYECKMA 3HAaK (CMMBOM 3MEMEHTA), XMMUYecKas (opMyna W  YpaBHEHME
XUMUYECKOW peakuum — rnpu peweHnmn y4ebHo-no3HaeaTe/IbHbIX 334ady, ¢ Y4ETOM 3TUX
MOZe/IbHbIX MPeLCTaBNeHUn BbIABNATbL M XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKK
N3y4yaemblX OOBLEKTOB — XMMWYECKMX BELLECTB U XUMUYECKUX peakuui, BbISBNATb
o6LiMe 3aKOHOMEPHOCTW, MPUYMHHO-CNEACTBEHHbIE CBA3M W MPOTMBOPEUUS B
M3yYyaeMblX NpoLieccax v SBIEHUSIX.

ba3oBble ucciieoBaTeJbCKHue AeCTBUSA:

YMeHVEe WCMOo/b30BaTb MOCTaB/IEHHbIE BOMPOCbl B KAyeCTBE WHCTPYMeHTa
MO3HaHWA, a TaKXe B KayeCTBe OCHOBbI A4/19 (DOPMUPOBAHWUA TUMOTE3bl MO MPOBEPKE
MPaBU/IbHOCTM BbICKa3bIBAEMbIX CY>KAEHWIA;

NpuobpeTeHne oONbiTa MO MNJAHMPOBAHWMIO, OpraHM3auMM u  NPOBEAEHMIO
YYEHUYECKMX  IKCMEPVMEHTOB, YMeHWe Habnwgatb 3a  XOA4OM  MpoLecca,
CaMOCTOSITe/IbHO MPOrHO3MPOBaTh €ro pesynbTar, (opMynuMpoBaTb 0006LLEHNA W
BbIBOAbI MO pe3y/ibTaTtaM MpPOBeAEHHOr0 OMbITa, UCCNef0BaHWSA, COCTaBNATb OTYET O
npoenaHHomn pabore.

Pabora ¢ unpopmaumeii:

yMeHVe BblOMpaTb, aHaIM3npoBaTb U MHTEPMPeTMpoBaTb  WH(OpMaL MO
PasIMYHbLIX BULOB W (POPM MNpeAcTaB/eHns, MosyvyaeMyto M3 pasHbIX WUCTOYHUKOB
(Hay4HO-nonynspHas nuTepaTypa XMMUYECKOro COAep)XKaHus, CrpaBOYHble NOCoOuS,
pecypcbl MHTepHeTa), KPUTUYECKM OLEHMBATL MPOTMBOPEUMBYHO M HELOCTOBEPHYHO
NH(OPMaLnIo;

YMeHVe MPUMEHATb Pas/iyHble METOAbl W 3armpocbl MpPU MOWUCKE U OTHope
MH(OPMaLUN N COOTBETCTBYHOLUMX AaHHbIX, HEOOXOAUMBIX O/151 BbINO/IHEHUSA YUYeOHbIX
M NO3HaBaTe/IbHbIX 33fay OnpeAenéHHoOro Tuna, npuobpeTeHne onbiTa B 061acTU
MCMO/b30BaHNA  MH(OPMALMOHHO-KOMMYHMKATUBHbIX ~ TEXHOMOMWUIA,  OBfageHue
Ky/IbTYpOl  aKTUBHOrO  WUCMO/b30BaHMS  Pa3/IMYHbIX  MOWCKOBLIX  CUCTEM,
CaMOCTOATE/IbHO BbIOMPaTb ONTUMaNbHYKO (DOPMY MNpeAcTaBieHUs MHGopMauun u
WNNOCTPUPOBATL Pellaemble 3afa4ym HEC/TIOXKHbLIMK CXeMaMK, Auvarpammamu, Apyrumu
(hopmamu rpatiMkn 1 X KOMGUHaLMAMN;

YMEHMEe  WCMONb30BaTb WM aHa/IM3MpoBaTb B MpoLecce  Y4ebHON U
NCCNefoBaTeNbCKON  AesSATeNbHOCTM  UH(OPMaLMIO O  B/MSHAM  NPOMBILLIIEHHOCTH,
CeNbCKOro X03a/iCTBa M TpaHCMnopTa Ha COCTOSHNE OKPY)KatoLLein NPUPOAHON cpeabl.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Yy4eOHbIE JeHCTBUS:
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YMeHVsa 3afaBaTb BONpPOCbl (B Xode Awanora v (Mam) AMCKYCCUK) MO CYLLECTBY
06Cy>XaaeMoi TeMbl, (HOPMYMPOBaTb CBOU MPeA/IOKEHNS OTHOCUTENbHO BbIMOHEHWS
NpeaIoKeHHON 3afauu;

YMEHWA NPeLCcTaBNATb MOSyYeHHble pe3y/bTaTbl M03HaBaTe/IbHOW AeATeIbHOCTU B
YCTHbIX M MUCbMEHHbIX TEKCTax; fenaTb Mpe3eHTauuto pe3ynbTaToB BbIMNO/HEHNS
XUMNYECKOro 3KcrnepuMeHTa (nabopaTopHOro OnbITa, /1abopaTopHOM pPaboTbl MO
MCCNefoBaHMIO CBOMCTB BELLECTB, Y4eOHOro NPOeKTa);

YMEHUsi  y4ebHOro COTPYAHMYECTBA CO CBEPCTHWKaMW B COBMECTHOWA
Mo3HaBaTe/IbHOM WM UCCNefoBaTeNlbCKOM AeATeNbHOCTM MPU PeLleHMN BO3HMKaoLMX
Npo6/seM Ha OCHOBe Y4YéTa 0OLMX UHTEPECOB M COrfacoBaHMs No3vMumnin (06CyXKaeHus,
OOMEH MHEHWAMM, «MO3rOBble LUTYPMbI», KOOPAMHALMS COBMECTHbIX [eCTBUIA,
onpejeneHne KpMTepreB No OLEHKe KayecTBa BbINOHEHHON paboTbl U Apyrue).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHMe CaMOCTOATeNIbHO OMpeaensTb LenuM  AedTesIbHOCTW, NiaHMpoBaTh,
OCYLLECTB/ATb, KOHTPO/MPOBaTb WM MPW  HEOBXOLMMOCTU KOPPEKTMPOBaTb CBOHO
[eATeNIbHOCTb, BblOMpaTb Hambonee IPQEKTMBHbIE CMOCOObI PELlEHMst YYeOHbIX U
Mo3HaBaTe/bHbIX  3afa4y, CaMOCTOSITENIbHO  COCTaBNATb  WAM  KOPPEKTUPOBATb
NPeanoXeHHbIA anropuTM AeACTBUIA NPU BbINOMHEHUW 3a[aHWNiA ¢ YYETOM MONYYEHUS
HOBbIX 3HaHWA 06 W3yyaeMbIX OObeKTax — BELLeCTBAX W peakumax, OLEHMBaATb
COOTBETCTBME MOMYYEHHOr0 pe3ynbTaTa 3asBfIEHHOW LENn, YMeHMe UCMOo/b30BaTb U
aHaNM31poBaTb KOHTEKCTbI, MpeaiaraeMble B YC0BUM 3a[aHuiA.

INPEIMETHBIE PE3YJ/IBTATBI

B coctaBe npefMeTHbIX Pe3y/bTaToB N0 OCBOEHMIO 0653aTe/lbHOro CofepXKaHus,
YCTaHOB/IEHHOIO AaHHOWN (pefepanbHON paboyelt NPorpaMmmont, BblAeNsoT: 0CBOEHHbIE
06yYaloLLMMNCS HayUHbIEe 3HAHWS, YMEHMSI 1 CNOCO6bI AEACTBUIA, cneundmnyeckme ans
npeaMeTHOM 061acTn «XUMUS», BUAbI AEATENbHOCTY MO MOMYYEHUIO HOBOFO 3HaHWS,
ero MHTepnpetauun, NpeobpasoBaHUIO U NMPUMEHEHUIO B Pa3/IMYHbLIX YYEOHbIX Y HOBbIX
cUTyaLmsx.

K KoHuUy 00yyeHus B 8 kiracce MpegMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE
AOMKHbI OTpaXXaTb CHOPMUPOBAHHOCTb Y 00YHaIOLLMXCS YMEHWIA:

e PAaCKpbIBaTb CMbIC/T OCHOBHbIX XWUMWYECKUX MOHATWIA: aToM, MOJMEKYNa,
XUMUYECKUIA  3M1IEMEHT, MPOCTOe BELUECTBO, C/IOXKHOE BELLECTBO, CMECh
(ogHOpOAHas M HeOAHOPOAHas)), Ba/IEHTHOCTb, OTHOCWUTENbHAs aTOMHas |
MONEKYNSiPHAs Macca, KO/IMYECTBO BELLECTBA, MOfMb, MOJspHasi Macca,
MaccoBasi A0N11 XUMUYECKOr0 3/1eMeHTa B COeAMHEHUMW, MONSPHbLIA 0ObEM,
OKCWA, KWCNOTa, OCHOBaHWE, COfb, 3NEKTPOOTPMLATENILHOCTb, CTEMEHb
OKWCNEHUS, XMMMYECKast peakums, KnacCupukaums peakuumid: peakuum
COeIMHEHNS, peakLuMn pas3foXeHusi, peakuun 3amelleHns, peakumm obmeHa,
3K30- U 3HAOTEPMUYECKME peakuun, TEMN0BOM 3QeKT peakumm, 94p0 atoma,
3NIeKTPOHHbIA CNOI aToMa, aTOMHas opbuTanb, pagnyc aToma, XMMU4eckKas
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CBA3b, NOJMIAAPHAA M HEMNONSAPHAsA KOBA/IEHTHAsA CBA3b, WMOHHAsA CBA3b, MOH,
KaTWMOH, aHWOH, pacTBop, MaccoBad [ond  Bewectsa (MpoLeHTHas
KOHLIeHTpaLua) B pacTBOpe;

WNIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUA U MPUMEHATb
3TV NOHATUSA NPU ONMUCAHWUMN BELLECTB U UX NPEBPALLEHWIA;

MCMOMb30BaTh XMMUYECKYH CUMBO/IMKY A1 COCTaB/IEHUSA (DOPMY/ BeLLECTB U
YPaBHEHWNIA XMMUYECKUX peakLni;

onpefenaTb Ba/leHTHOCTb aTOMOB 3/1EMEHTOB B OMHApPHLIX COeAUMHEHUSIX,
CTEMeHb OKWC/EHUSA 3/1eMEHTOB B OMHAPHBLIX COEAMHEHUAX, MPUHALNEXHOCTb
BELLECTB K OMNpefenéHHOMY Kfaccy COeAuMHEeHWW no (opmMynam, BWA
XUMUYECKOM CBA3M (KOBa/IEHTHAs M MOHHAS) B HEOPraHNYeCKNX COeAHEHNAX;

pacKpbiBaTb  cMbiCc/1  [lepuognyeckoro 3akoHa M. W. MeHpeneesa:
[AEMOHCTPMPOBaTb  MOHMMaHWe  MEepUoANYECcKOn  3aBUCUMOCTM  CBOWCTB
XUMUYECKUX 3/IEMEHTOB OT WX [MOJSIOXKeHMss B [lepuoamMyeckoin cucTeme,
3aKOHOB COXpaHeHMs MacCbl BeLLecTB, MOCTOAHCTBA COCTaBa, AaTOMHO-
MOEeKYNIAPHOr0 y4eHus, 3aKoHa ABOoragpo;

OMuCbIBaTb M XapaKTepu3oBaTb Tabnn4yHyto opmy Meprnognyeckon CUCTEMBI
XUMUYECKNX 3/MIEMEHTOB: pa3/inyaTb MOHATUA «rnasHas nogrpynna (A-
rpynna)» u «noboyHas nogrpynna (b-rpynna)», Manble 1 60bLLNE NEPUOABI,
COOTHOCUTb 0603HaYeHus, KOTOpble UMeloTcA B Tabnuue «llepuognyeckas
cucteMa XMMuYeckux anemeHtoB . V. MeHgeneesa» C  4YMCNOBbIMY
XapakKTepuUCTMKaMmn CTPOEHNS aTOMOB XMMUYECKUX 3/1eMEHTOB (COCTaB U 3apsag,
A4pa, 006LLee YMC/IO 3NIEKTPOHOB U pacnpegenieHne Ux rno 3M1eKTPOHHbIM CI0SAM);
Knaccuguumpoeatb  XMMUYECKME 3/1eMEHTbl, HeOopraHuW4yeckue BELLLECTBa,
XUMUYeCKme peakummn (Mo YMCIy 1 COCTaBY YYaCTBYHOLLMX B peakLnn BeLLEeCTs,
Mo TensioBomy apgekTy);

XapaKTepn3oBaTb (OMWCbIBAaTb) 06OLME XUMWYECKME CBOWCTBA BELLUECTB
Pa3INYHbIX K/accoB, MOATBEPXAAA OnucaHWe npuMepaMn MOMEKYNAPHbIX
YPaBHEHWI COOTBETCTBYHOLLMX XMMUYECKNX PeaKLWiA;

MPOrHO3MpPOBaTb CBOMCTBA BELLECTB B 3aBUCUMOCTU OT WMX KayeCTBEHHOrO
COCTaBa, BO3MOXHOCTU MPOTEKAHUS XUMMUYECKUX NPEBPALLEHNIA B Pa3/INYHbIX
YC/IOBUSAX;

BbIYUCNATb OTHOCUTENbHYKO MOSIEKYNAPHYIO U MOMIAPHYKO MAacChl BELLECTB,
MaCCOBYHO [O/1F0 XMMUYECKOr0 3/1leMeHTa no hopMysie CoeanHeHNs, MacCoBYHO
[0N0 BeLLEeCcTBa B pacTBOPE, MPOBOAUTL Pacyé&Tbl N0 YPaBHEHWNIO XUMUYECKOM
peakumu;

MPUMEHATb OCHOBHbIE OMepauun MbICIUTENbHOW AeATeNIbHOCTU — aHain3 U
CUHTe3, CpaBHeHWe, 0600LIeHNe, cUCTEMATM3ALMIO,  KNacCUUKaLmio,
BbISIBNIEHWE MPUYMHHO-CNEACTBEHHbLIX CBA3E — AN U3YYeHUs CBOWCTB
BELLECTB N XUMUYECKUX peakLni, eCTeCTBEHHO-HayuYHble MeTO/bl MNO3HaHUA —
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HabMloAeHVe, W3MePeHUe, MOLEeNMPOBaHME, 3KCMEPUMEHT (peasibHbii U
MbIC/NIEHHbIR);

cnefoBath MpasuiaM Mo/b30BaHWUA XMMUYECKO MocyforM U 1abopaTopHbIM
obopyfoBaHMeM, a TakKXe MpasuWnam o0b6palleHuss C  BellecTBamy B
COOTBETCTBMMN C MHCTPYKLUMSAMW MO BbINOSHEHNIO /TA60PATOPHBIX XUMUYECKUX
OMbITOB MO MOIY4YEHNIO U COBMpPaHMIO ra3006pasHbIX BeLlecTB (BoAopoda M
K1cnopoga), NpuUroToB/IEHUIO PacTBOPOB C OMpefenéHHON MacCoBOWN [onel
PacTBOPEHHOIO  BeLeCcTBa, MNJaHMpoBaTb W MNPOBOAMTL  XUMWUYECKME
3KCMEPUMEHTbI MO Pacno3HaBaHMIO PaCTBOPOB LLENOYEA U KACNOT C MOMOLLbIO
NHAMKaTOPOB (Nakmyc, peHoNngTanemH, MeTUIopaHX 1 apyrue).

K KOHLY 00y4eHMs B 9 kuiacce MNpPeAMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE
[O/MKHbI 0TPaXXaTb CHOPMMPOBAHHOCTb Y 00YHAOLLMXCS YMEHMWIA;

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMWYECKUX MOHATWIA: XUMUYECKUIA 3NIEMEHT,
aToM, MOJIeKyna, NOH, KaTUOH, aHWOH, NPOCTOe BELLECTBO, C/I0XHOE BELLECTBO,
BA/IEHTHOCTb, 3/1eKTPOOTPULATENIbHOCTb, CTEMEHb OKWUCNEHWUA, XMMUYECKas
peakuus, XMMMYeckas CBA3b, TErM0BOW 3(MEKT peakumu, MOJb, MONAPHBIA
06bEM, pacTBOp, 3NMEKTPONUTBLI,  HE3NEKTPONUTbI,  3NEKTPONUTUYECKAN
auccoumaums,  peakuMv  MOHHOTO  0OMeHa, Katasms3atop, XUMUYecKoe
paBHOBecue, o0b6paTuMble U HeobpaTUMble  peakuun,  OKUC/IUTESbHO-
BOCCTaHOBUTE/IbHbIE pPeakUun, OKWUCINTENb, BOCCTaHOBUTE/Nb, OKWUCMEHWE U
BOCCTaHOB/IEHME,  anfoTponus,  amdqOoTepHOCTb,  XMMUYeCcKas  CBA3b
(KoBasIeHTHas, MOHHasA, MeTa/lIMyecKas), KpUCTa/IIMYecKas peLléTka, Kopposus
MEeTa/INI0B, CMNJaBbl, CKOPOCTb XMMMYECKON peakumun, npeaensHo AonycTrmMas
KOHLeHTpauma MNAK BellecTBa;

WNIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUA U MPUMEHATb
3TV MOHATUSA NPU OMUCAHWMW BELLECTB U UX NPEBPALLEHWA;

NCMO/Ib30BaTb XMMUYECKYHO CUMBOJINKY AJ19 COCTaB/eHUs (DOPMY/ BELLECTB U
YPaBHEHWUA XMMUYECKUX PeakLIni;

onpeaensATb Ba/IEHTHOCTb W CTENEHb OKMUC/MEHUA XMMUYECKUX 3/1IEMEHTOB B
COEAMHEHMAX  Pa3IMYHOro  cocTaea,  NPUHAAMIEXHOCTb  BeWecTB K
OnpeaenéHHOMY Kiaccy COefMHeHWA no (opmynam, BUL XUMWYECKON CBA3U
(KOBa/IeHTHas, WOHHasA, MeTa/l/InyecKas) B HEOPraHuWyecKMx COeaVHEeHusX,
3apsg MoHa No XMMUYECKOW (hopmysie, XapaKTep cpefbl B BOAHbIX pacTBOpax
HEOPraHNYeCKNX COEAMHEHWI, TUN KPUCT//IMYECKOW PELUETKN KOHKPETHOro
BELLEeCTBa;

packpbiBaTb cMbicn  [lepuogmyeckoro 3akoHa M. W. MeHgeneesa w
LeMOHCTPMPOBATh ero NoHMMaHue: OMNMUCbIBaTb N XapaKTepn3oBaTh TabIMUHYHO
(hopmy Neproamnyeckorn cUCTeMbl XUMUYECKMX 3/IEMEHTOB: pa3nyatb NMOHATUA
«rnasHas nogrpynna (A-rpynna)» u «noboyHasa noarpynna (b-rpynna)»,
Masible U 60/bLUME MEepUoabl, COOTHOCUTL 0603HAYEHUNS, KOTOPbIe UMEKOTCH B
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nepuoamyeckor Tabnuue, ¢ YMCNOBbIMU XapaKTePUCTMKaMK CTPOEHMS aTOMOB
XUMUYECKNX 3/1IEMEHTOB (COCTaB U 3apsaf f4pa, 06Liee YMCNo 3/IEKTPOHOB U
pacnpefeneHne WX MO  3NEKTPOHHLIM  CMOsSIM), OOBACHATL  06LLUME
3aKOHOMEPHOCTU B W3MEHEHUW CBOWCTB 3/1EMEHTOB W WX COEAVHEHWUA B
npefenax MasblX MEPUOLOB W [NaBHbIX MOArPYNM C YYETOM CTPOEHUSA WX
aTOMOB;

Knaccuguumpoeatb  XMMUYECKME 3/1eMEHTbl, HeOopraHW4yeckue BeLLECTBa,
XUMUYeCKMe peakumm (Mo YMCy M COCTaBy y4acCTBYIOLWMX B peakunn BELLECTB,
Mo Tens0BoMYy 3(¢eKTY, N0 U3MEHEHUIO CTENEHel OKMUCNEHUS XMMUYECKUX
3/1EMEHTOB);

XapakTepn3oBaTb (OnucbiBaTb) 006LWMe W cneuudguyueckme  XMMUYECKne
CBOWCTBA MPOCTbIX N CNOXHbIX BELLECTB, NOATBEPX4as onvcaHue npruMepamMu
MOMEKYNAPHbIX W WMOHHBLIX YpPaBHEHW COOTBETCTBYHOLUMX XMMUYECKMX
peakLuii;

COCTaBNATb YPaBHEHMS 3MIEKTPONIMTUYECKOA AMCCOLMALLMN KCNOT, LWEeNoYein 1
COMeil, MOSIHble W COKpaLléHHble YpaBHEHUS peakuuii WMOHHOTO 0OMeHa,
YPaBHEHUA peakumii, NOATBEPXKAAOLIMX CYLLECTBOBaHNE FeHEeTUYECKOW CBA3N
MeXAy BeLecTBamm pas/IMyHbIX K1acCoB;

pacKpbiBaTb  CYLIHOCTb  OKWC/IUTE/IbHO-BOCCTAHOBUTENbHBLIX  pPeakLuii
MocpeACcTBOM COCTaB/IEHNSA 3MIEKTPOHHOIO 6asiaHca aTUX peakuuii;
MPOrHO3MpoBaTb CBOWCTBA BeLWECTB B 3aBUCUMOCTM OT WX CTPOEHWS,
BO3MOXHOCTM NPOTEKaHUA XUMUYECKNX NPeBPaLLEHNIA B Pa3INYHbIX YCIOBUSAX;
BbIYNCNATb OTHOCUTENIbHYIO MOJEKY/ISIPHYHO U MOMSPHYKD MacCbl BELLECTB,
MacCOBYHO [10/110 XMMUYECKOro 3/IeMeHTa No opmyne CoeAnHEHUS, MacCOBYHO
[0/NI0 BeLecTBa B pacTBOPE, NMPOBOAUTL PacyETbl MO YPaBHEHNIO XUMNYECKOW
peakuuu;

cobnofaTe npasuna Monb30BaHWUSA XUMWYECKOW MOCyaord U nabopaTopHbIM
06opyaoBaHMEM, a TakXKe npasuia 0bpaLleHns ¢ BeWEecTBaMm B COOTBETCTBUM
C WHCTPYKUMSIMA MO BbINO/IHEHNIO NabopaTOPHbIX XMMWUYECKUX OMbITOB MO
MoMly4yeHNo 1N cobmpaHnio ra3oobpasHbiX BeLLEeCTB (aMmMuaka 1 yriekmcnoro
rasa);

NPOBOAWTL pPeakUMu, MOATBEPXKAAIOLLIME KAYECTBEHHbIA COCTaB PasMYHbIX
BELLECTB: pacno3HaBaTb OMbITHbIM MYTEM X10pug-, OpoMuAa-, MoavA-,
KapboHaTt-, ocgar-, cunuMkat-, cynbdar-, TUAPOKCUA-MOHbI, KaTWOHbI
aMMOHMS U WOHbl W3YYeHHbIX METa/INoB, MNPUCYTCTBYOWME B BOAHbIX
pacTBopax HeopraHM4YeCKnX BELLECTB;

MPUMEHATb OCHOBHbIE OMepauun MbICIUTENbHOW AeATeNIbHOCTU — aHain3 U
CUHTe3, CpaBHeHMe, 0000LeHNe, cuUcTeMaTU3auunto, BbISIB/IEHWE MPUUNHHO-
CNeACTBEHHbIX CBSI3e — [ANA WU3YYeHUS CBOWCTB BELLECTB UM XUMUYECKUX
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peakLUWil, ecTeCTBEHHO-Hay4Hble

METOo/pb!

NOo3HaHUA

— HabnogeHwue,

N3MepeHne, MOAEIMPOBaHNE, IKCNEPUMEHT (peasibHbI U MbIC/IEHHBIA).

4. TEMATHYECKOE INTAHUPOBAHUE
8 KUIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudposbie)
n/  pa3jesioB M TeM Becer  Konrpoabuel  IIpakTuuecku
oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 € padoThI e padoThbl
pecypchbl
Paszpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XNMnNs — BadKHas
obnactb En6 LIOK
nénuorteka
ECTeCTBO3HaHUNA U
1.1 o 5 2 https://m.edso00.ru/7f4183
NPaKTUYeCKoU 7¢
[eATeNbHOCTH -
yenoBeka
Bewyectea 1 Bubnnoteka LLOK
1.2 XUMUMYeckume 15 1 https://m.edsoo.ru/7f4183
peakLum 7c
WToro no pasgeny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3gyx.
K Bubnmnoteka LLOK
NCNOPOA.

2.1 6 https://m.edsoo.ru/7f4183
MoHATHe 06 7¢
oKcmagax o
Bogopoa.lNoHaTne Bubnnoteka LLOK

2.2 0 Ku1cnotax un 8 1 https://m.eds00.ru/7f4183
conax 7c
Bopga. Pacteopbl. Bubnmoteka LIOK

2.3 MoHsTHe 06 5 1 1 https://m.eds00.ru/7f4183
OCHOBaHUAX ic
OCHOBHbIe Knacchl Bubnnoteka LLOK

2.4 HeopraHNYecKmx 11 1 1 https://m.edsoo.ru/7f4183
COeAMHEHUN 7c

WMToro no pasgeny 30

Pazpnen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenpeneeBa. CtpoeHue aToM0oB. XuUMu4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1 Mepuoanyecknii 7

bubnmoteka LLIOK
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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
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

3aKOH U1 https://m.edso0.ru/7f4183
Mepuoamnyeckasn ic
cucTema
XUMUYECKMNX
anemeHTOoB . .
MeHpeneesa.
CTtpoeHue aToMa
XuMunyeckas
CBA3b. Bubnmnoteka LLOK
3.2 OkucnuTensHo- 8 1 https://m.edsoo.ru/7f4183
BOCCTaHOBMWTE/IbHbl ic
e peakuunu
bubnmnoteka LLOK
WToro no pasgeny 15 https://m.edsoo.ru/7f4183
7c
Bubnmoteka LLOK
Pe3epBHOe Bpems 3 https://m.edsoo.ru/7f4183
7c
OBLLEE KOJIMYECTBO
YACOB MO 68 4 5
MPOrPAMME
9 KJIACC
N HauMenoBane KounyecTBo 4yacoB DJIeKTPOHHbIE
(uu¢posbIe)
n/ pa3fesioB M TeM Bcer Kontponbnsr  IIpakTuyeckn
o0pa3oBaTe/ibHbIE
n NporpamMmbl 0 e padoThl e padoTnI
pecypchl
Pa3nen 1. BemecTBo U XuMHu4ecKHe peakun
[NoBTOpEHME U
yrnyéneHue Bubnuoteka LIOK
1.1 3HaHWIA OCHOBHBbIX 5 1 https://m.edso0.ru/7f41a6
pa3fenos Kypca 8 36
Knacca
OcCHOBHbIe
3aKOHOMEPHOCTY bubnmoteka LIOK
1.2 4 https://m.edsoo.ru/7f41a6
xmmmqeucwlx 36
peakuuin
ANeKTPoNnTMYECKa
A guccoumaums, Bubnuoteka LIOK
1.3 XNMUYECcKne 8 1 1 https://m.edsoo.ru/7f41a6

peakLmn B
pacTBopax

36
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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

WToro no pasgeny 17

Paznen 2. HeMeTaJJIbI M MUX COeAUHEHHUS

O6uas
XapaKTepPUCTUKa Bubnuoteka LIOK

2.1 XUMUYECKNX 4 https://m.edsoo.ru/7f41a6
anemeHToB VIIA- 36
rpynnol. FanoreHsbl
O6uas
XapaKTepucTuKa
XUAMUYECKUX Bubnnoteka LIOK

2.2 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpynnel. Cepa n eé o
coeAnHEeHUA
Obuwasn
XapaKTepucTrKa
XUMUYECKNX bnbnuoteka LLOK

2.3 anemeHToB VA- 7 https://m.edsoo.ru/7f41a6
rpynmnbl. A30T, 36
(hocpop n nx
coeanHEHUA
Obuwasn
XapaKTepucTuKa
XNUMUYECKUX Bubnuoteka LIOK

2.4 anemeHToB IVA- 8 https://m.edsoo.ru/7f41a6
rpynmbl. Yrnepoa 36
N KPEMHWIA 1 NX
COefIMHeHMs

WToro no pasgeny 25

Paznen 3. Merajliibl M X COeTHHEHHUS

O6wme ceolicTBa bubnmoreka LIOK

3.1 4 https://m.edsoo.ru/7f41a6
MeTa/1/10B

36

BaxkHeinLme bnbnmoteka LLOK

3.2 MeTa/ibl N NX 16 https://m.edsoo.ru/7f41a6
COefjMHeHNs 36

MToro no pasgeny 20

Pasznen 4. Xumus u okpyxamomas cpeaa

4.1

BellecTtBa u
marepviabl B
XW3HW YenoBeka

bnbnuoteka LLIOK
https://m.edsoo.ru/7f41a6
36
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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
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

WToro no pasgeny 3
bubnunoteka LIOK
Pe3epBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBLLEE KOJTMYECTBO
YACOB IO 68

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