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MOACHUTEJIbHAA 3ATIMCKA

Pabouasi nporpamma no yyebHomy npeamMeTy «Xumus» (6a30Bbli YPOBEHb)
Ansa oby4varowmxcst 8-9-x KnaccoB paspabotaHa OTKpbITO 06LLe06pa3oBaTebHON
rumHasven AHIMOO «MAHO» (panee cooTBeTCTBEHHO — Pabouyas nporpamma,
["MMHa3uK) paspaboTaHa B COOTBETCTBUM C TPEOOBAHUAMU U C YUYETOM:

- ®efepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pa3oBaHMM B
Poccuitckon deaepaunim»;

- npukasa MuHnpoceeweHns Poccum ot 22.03.2021 Ne 115 «O6
yTBepXKaeHUn [lopsgka opraHusauum K OCYLLECTB/IEHMSA 06pa3oBaTe/lbHOM
[EeATeNbHOCTM MO OCHOBHbIM  00Lleo6pa3oBaTe/lbHbIM — NporpamMmaMm  —
obpasoBaTe/ibHbIM Mporpammam HadaibHOro 06LLlero, OCHOBHOIO 06LLIero wu
cpeAHero 06LLero 06pasoBaHNs»;

- npukasa MuHnpoceeweHns Poccum ot 31.05.2021 No 287 «O6
YTBEPXAEHNN (PefepaslbHOro rocyaapCTBeHHOro 06pas3oBaTe/lbHOro CcraHgapTa
OCHOBHOr0 06LLero o6pasoBaHus» (ganee — ®roc 000);

- npukasa MuwuHnpoceeweHns Poccun ot 18.05.2023 Ne 370 «O6
yTBEPXAEHUN (efepanbHON 06pa3oBaTe/lbHOM MporpaMmmbl OCHOBHOMO 06Lero
06pa3oBaHNs» C W3MEHEHWAMU, BHECEHHbIMW MpuKaszamy MUHMPOCBELLEHNS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CaHlnH 1.2.3685-21 «['MrmeHn4eckne HopmatvBbl U TpeboBaHMA K
obecneyeHnto 6e3onacHoCTM WM (M) 6e3BpPesHOCTN ANs 4enoBeka (PaKTOpPOB
cpefbl 06UTaHKA», YTBEPXKAEHHbIX NOCTaHOB/EHMEM [T1aBHOr0 rocy4apCTBEHHOIO
caHuTapHoro Bpaya P® ot 28.01.2021 Ne 2;

- CI24.24283-26 «CaHUTapHO-aNNAEMUONOrNYeckne TpeboBaHUA K
OpraHu3auMsam BOCMUTAHUA W 00YyYeHWs, OTAbIXa W 03[40POB/EHUA [eTeld ”
MOJIOAEXW», YTBEPXKAEHHbIX MOCTAHOB/IEHWEM [1aBHOrO rocyfapCTBEHHOIO
caHuTapHoro Bpayva Poccum ot 02.06.2026 Ne 19;

- KoHuenuun  npenogasaHWa  y4yebHOro  npegMera  «Xumus» B
obpasoBatesibHbIX  OpraHmsaumax  Poccuiickoit  Pefepauun,  peansyroLLmx
OCHOBHble  06Lle06pa3oBaTe/ibHble  MPOrpaMMbl,  YTBEPXAEHHOW  peLleHneM
Konnernn MuHnpocseweHuns Poccum (npotokon ot 03.12.2019 Ne MK-4BH);

- KoHuenuuwn  3konoruyeckoro ob6pasoBaHMsi B cucteme  06Llero
06pa3oBaHuNs, OA0OPEHHON pelleHVeM heaepasbHOro y4e6HO-METOANYECKOTO
06benHEHMA No 06LwemMy 06pa3oBaHunIo, NPOTOKON OT 29.04.2022 Ne 2/22;

- OCHOBHON  06pa3oBaTe/lbHO  MPOrpaMMbl  OCHOBHOro  06Llero
06pa3zoBaHua MMMHa3nK;

- y4ebHOro nnaHa OCHOBHOrO 06LLero obpasoBaHus [M'MMHa3uu;

- pabouyein nporpaMmMbl BOCNUTaHUA MMMHa3UW;
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- (bepepanbHOM paboyeir nporpamMMbl OCHOBHOIO 06Llero obpa3oBaHUA
«XnMus» (6a308BbI YpoBeHb) Ans 8-9 KnaccoB 06pa3oBaTe/ibHbIX OpraHm3aLuia.

Mporpamma N0 XWMWUM Ha YPOBHE OCHOBHOrO 06Llero o06pa3oBaHMA
COCTaB/leHa Ha OCHOBe TpebOBaHM K pe3y/nibTaTaM OCBOEHMS OCHOBHOM
0bpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 006LLEro 06pasoBaHns, NpeAcTaBeHHbIX
B ®IOC OO0, a TaKKe Ha OCHOBe (hefiepasibHOM paboyeid nporpammbl
BOCMUTaHMSA M C YH4ETOM KOHLIEMLMKX NpenojaBaHns yuebHOro npegmeta «XunmMms»
B 06pa3oBaTe/ibHbIX OpraHu3aumsax Poccuiickoin ®eaepaumn.

Mporpamma No XuMMUKM A3aET NPeACTaBleHWe O Lensax, 00Lleit cTpaTeruu
00y4eHus, BOCMUTAHWA W pPa3BUTUA 00ydaroWMXCs CpeacTBamn  y4ebHOro
npeaMeTa,  ycTaHaBnMBaeT  006s3aTeflbHOE  MNPeAMETHOE  cofepykaHue,
npegycmarpuBaeT pacnpefieneHne ero no Krnaccam W CTPYKTypupoBaHue Mo
pasgenam M Temam nporpaMmMbl MO XUMWW, OMNPeAenseT KOMMYECTBEHHbIE W
KayeCTBEHHble XapaKTepuCTUKN cogepykaHus, PEKOMEHYEMYIO
NoCNefoBaTeIbHOCTb  M3YUYEHUS XUMUM € YYETOM  MEXMPeAMETHbIX W
BHYTPUNPeAMETHbIX  CBSI3el, JIOTMKM  Y4eOHOro  npouecca, BO3PaCTHbIX
0COGEHHOCTE  ObyuvatoLMXcs, OnpeaensieT  BO3MOXHOCTW  npeaMmeTa AN
peanun3aunmn TpeboBaHWA K pe3ynbTaTaM OCBOEHWS OCHOBHOW 06pa3oBaTe/lbHOW
nporpammbl Ha YPOBHE OCHOBHOMO 0O6LLEro 06pa3oBaHus, a Takke TpeboBaHU K
pesyfbTaTaMm 00y4eHMst XMW Ha YPOBHE LieNel N3ydeHnst npeameTa U OCHOBHbIX
BWAOB Y4eOHO-M03HaBaTeNbHON AeATeNbHOCTU 06y4Yatolerocs Mo OCBOEHWIO
y4ebHOro cogepxaHus.

3HaHMe XUMWWU CNY>XXUT OCHOBOM [N (POPMUPOBaHUS  MMUPOBO33PEHUSA
obyuJaroLlerocsi, ero npeacTaB/ieHMt 0 MaTepUasbHOM eIMHCTBE MMPa, BaXKHYHO
pofib MrpatoT QopMUpPYeMble XUMWEW MNPeACTaBEHNA O B3avMOMNpPeBpaLLeHUsAX
3Heprm 1 06 3BONOLMM BELLECTB B MPUpoAe, O NYTAX PeLlleHust rnodanbHbIX
npo6semMm yCTOMYMBOrO PasBUTUS YesloBEYECTBA — CbIPbEBOW, 3HEPreTUYeCKOMU,
MLLLEBOI N 3KONOTMYECKO 6e30MacHOCTH, NPo6/ieM 34paBoO0OXPaHeHNS.

3yueHune xumumn:

CMOCcO6CTBYET  peanu3aumMm  BO3MOXKHOCTEA  Ans  caMopasBUTUSE U
(hopMUPOBaAHNSA KY/bTYPbl IMYHOCTK, €€ 06LLEN N (DYHKLUMOHAIbHOW FPaMOTHOCTM;

BHOCWUT BKfag B (DOPMUPOBAHME MbILLJIEHUS U TBOPYECKUX CMOCOBHOCTEN
00yyYaroLLMXCH, HaBbIKOB WX CaMOCTOATE/IbHON  y4yebHOW  [eATeNIbHOCTH,
3KCNEePUMEHTa/IbHbIX U UCCNefoBaTeNbCKUX YMEHUA, HEeobXOAMMbIX KaK B
NOBCEAHEBHOW YKWN3HK, TaK N B NPOKECCUOHANIbHOW AeATENbHOCTY;

3HAKOMWUT CO CMeuuguKon Hay4yHOro MbILL/IEHUS, 3aKIalblBaeT OCHOBbI
LIeNOCTHOr O B3rNs4a Ha eANHCTBO MPUPO/bI U YesloBeKa, ABNSETCA OTBETCTBEHHbLIM
3Tarnom B (hOPMMPOBAHUN €CTECTBEHHO-HAYUYHON rPaMOTHOCTY 00YyYatoLLMXCS;



5

CMoco6CTBYeT (POPMMPOBAHUIO LIEHHOCTHOIO OTHOLUEHWA K eCTEeCTBEHHO-
Hay4HbIM 3HaHWAM, K NPUPoAe, K YesloBeKy, BHOCUT CBOI BKNaf, B 3KO/IOMMYeCKOe
0bpa3oBaHMe 06y4YatoLLMXCA.

[aHHble HanpaBNeHUs B 0OYYEHUM XUMUU 06ecreynBaroTCs CneunguKkom
cogepXaHus  y4yebHOro npegmeTa,  KOTOPbIA — ABNSIETCA  Nefarormyecku
aflanTUpPoBaHHbIM OTPaXKeHEM 6a30BOI HayKM XMMUW Ha onpeenéHHOM aTane eé
pasBuTuA.

Kypc XMMumn Ha ypoBHE OCHOBHOIO 06LLEero 06pa3oBaHUS OPUEHTUPOBAH Ha
OCBOEHME 00y4aloLMMNUCH CUCTEMbI MepPBOHAYa/IbHbIX MOHATWIA XUMWUW, OCHOB
HeopraHM4yecKo XUMUM W  HEKOTOPbIX OTAENbHbIX 3HAUYUMbIX  MOHATUIA
OpraHNYecKon XUMnN.

CTpyKTypa cofepxXaHus nporpammbl Mo XMMUKM ChopMMpOBaHa Ha OCHOBE
CUCTEMHOrO nogxoga K eé uaydeHuto. Cofep)kaHune CKIaAblBaeTcAd M3 CUCTEMbI
MOHATUIA O XMMNYECKOM 3/IEMEHTE W BELLLECTBE N CUCTEMbI MOHATUIA O XUMUYECKOWA
peakumn. O6e 3TW CUCTEMbI CTPYKTYPHO OPraHn3oBaHbl MO  MNPUHUMNY
nocneaoBaTe/IbHOro0 Pa3BMTUA 3HaHWUIA Ha OCHOBE TEOPETMYECKUX MPeACTaBIeHM
pasHOro ypoBHS:

— aTOMHO-MOJIEKYNIAPHOIO YYEHNA KaK OCHOBbI BCEr0 eCTeCTBO3HAHUS;

— [Mepunognyeckoro 3akoHa .M. MeHaeneesa kak OCHOBHOI0O 3aKOHa XUMUW;

— YYeHMs 0 CTPOEHMM aToOMa U XMMMUYECKOI CBA3N;

— npeAcTaBNeHNn 06 3NEeKTPONUTUYECKOM Auccoumaumm  BeLecTB B
pacTBopax.

TeopeTnyeckne 3HaHWA paccMaTpuMBatOTCA Ha OCHOBE  3MMUPUYECKM
MOTyYEHHbIX N OCMbIC/IEHHbIX (PaKTOB, Pa3BMBAOTCA NMOCNeL0BaTE/IbHO OT OAHOIO
YPOBHA K [APYromy, BbIMOMHAA (YHKUMM OOBACHEHWA W MPOrHO3MpPOBaHWSA
CBOWCTB, CTPOEHNS U BO3MOXHOCTEN MPAKTUYECKOro MPUMEHEHWNS W MOMYyYEeHUS
N3y4aeMblIX BELLIECTB.

OcBOeHMe nporpaMMbl MO XUMWW  CMNOCOGCTBYET  (DOPMMPOBAHUIO
NnpeacTaBNeHNs 0 XMMNYECKOI COCTaBNAIOLLEN HAYYHON KapTUMHbI MUpa B NIOTVIKe
€€ CMCTEMHON NpPUPOAbl, LIEHHOCTHOrO OTHOLUEHWA K Hay4YHOMY 3HAHWUIO U
MeTOoA4am MO3HaHWA B Hayke. V3yyeHue XvMUW MPOUCXOAMT C MPUBIEYEHUEM
3HAHWA U3 paHee W3YYeHHbIX Y4eOHbIX npeamMeToB: «OKpYXKatoWUn  MUp»,
«bnonorusa. 5-7 knaccb» n «®uU3nKa. 7 Knace».

Mpn  M3yYyeHU XUMUW  MPOUCXOANT  (POPMUPOBAHME 3HAHWIA  OCHOB
XMMMYECKO HayKu Kak 061acT COBPEMEHHOIO eCTEeCTBO3HaHMS, MPaKTUYEeCKOM
[EeATEeNbHOCTN YenoBeKa M KaK OfHOro M3 KOMMOHEHTOB MMWPOBOW Ky/NbTYpbl.
3afjava y4yebHOro npegmerta COCTOUT B (POPMMPOBAHUU CUCTEMbI XUMUYECKUX
3HAHUA — BaXXKHEMLLMX (haKTOB, MOHATUI, 3aKOHOB U TEOPETUYECKMX MOMOXEHUN,
AOCTYMHbIX 0600LWEeHNA  MUPOBO33PEHYECKON0 XapakTepa, f3blka HaykKu, B
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NPUOGLLEHMN K Hay4YHbIM MeTofam MO3HaHMS MpPU  U3YYEHUU BELLECTB U
XVMUYECKUX peakuuid, B (DOPMUPOBaHMN U PasBUTUN NO3HaBATeNbHbIX YMEHUI U
UX TNPUMEHEHUM B Y4eOHO-NO3HaBaTeNbHON U Yy4ebHO-MUCCNeL0BaTe/IbCKOM
[eATeNbHOCTN, OCBOEHMM npaBun 6Ge3onacHoOro obpalleHus € BewlecTBamMu B
NMOBCEAHEBHOWM YKU3HM.

Mpy M3yYeHUU XMMUKN Ha YPOBHE OCHOBHOIO 0OLLEro 06pa3oBaHUs BaXKHOE
3HaYeHue NPMoBPeNn Takme Lenu, Kak:

— (bopMUpOBaHME WHTENSIEKTYa/IbHO Pas3BUTOM JIMYHOCTK, TFOTOBOM K
camMo06pa3oBaHNI0, COTPYAHWYECTBY, CaMOCTOATENIbHOMY MPUHATUIO PeLLeHNHN,
CMOCO6HOM aanTNPOoBaTLCA K ObICTPO MEHAIOLLMMCS YCNOBUSAM XKN3HM,;

— HarnpaeNeHHOCTb  00yyYeHMsi Ha  CUCTeMaTW4yeckoe NpUOGLLEHME
0byyaroLMxca K CaMOCTOATE/IbHOM MO3HaBaTe/IbHOW [eATe/IbHOCTU, HayUHbIM
MeToZaM MO3HaHUsA, (HOPMUPYHOLMM MOTMBALMIO U pa3BMTUE CMNOCOOHOCTEN K
XUMUU;

— obecneyeHne yCcnoBuiA, CNOCOOCTBYIOLLMX NPMOBPETEHUIO 0OYYatOLUMUNCA
onbiTa PasHOOOPa3HON [eATeNIbHOCTW, MO3HAHWUSA WM CaMOMO3HaHWUSA, K/IHOYEBbIX
HaBbIKOB (K/THOYEBBLIX KOMMETEHUWIA), UMEKLWMX YHUBEPCa/IbHOEe 3HAYeHue A1
pasINYHbIX BULOB AeATENIbHOCTH;

— (opmupoBaHve 06LWWeNd (YHKUMOHAIbHOW U eCTEeCTBEHHO-Hay4HOW
rpaMoTHOCTW, B TOM 4MCNe YMeHWUIA OOBACHATb W OUEHMBATb SABJIEHUS
OKpY)KatoLwero mupa, UCMosb3ysa 3HaHWA W OMbIT, MOJYYEHHble MPU U3YYeHWUN
XUMUW, MPUMEHATb WX MPU pewleHMn npobneM B MOBCEAHEBHOW >KU3HU U
TPYAOBOW AeATeNbHOCTY;

— (hopMupoBaHMe Yy 0OyYarLMXCA TYMAHUCTUYECKUX  OTHOLLEHWNA,
MOHVMaAHWNA LEHHOCTU XUMUYECKMUX 3HAHWA [N BbIPabOTKM  3KONOrMYeCKu
LieniecoobpasHoOro nosefeHUss B ObITy W TPYAOBOM [AeATENIbHOCTU B LenisX
COXpaHeHus CBOEro 3j0p0BbA 1 OKPY>KatoLLLe NPUPOAHOIA cpeabl;

— pas3BuTMEe MOTUBAUMM K OOYYEHUO, CMOCOOHOCTEW K CaMOKOHTPOMO W
CaMOBOCMUTAHNIO HA OCHOBE YCBOEHWA OOLLeYesloBeYeCKMX  LeHHOCTEMN,
FOTOBHOCTM K OCO3HAaHHOMY BblOOpPY NPOMUAA U HaNpaB/EHHOCTU fasibHelLLIEero
00y4eHus.

Obulee 4MCNO 4acoB, OTBEAEHHLIX AN19 W3YYEHUA XMMUU Ha YPOBHE
OCHOBHOI0 06LLIEro o6pasoBaHms, cocTaBnseT 136 yacos: B 8 knacce — 68 vacos (2
yaca B HefleNto), B 9 Knacce — 68 yacos (2 yaca B Hefiento).



COOEP>XAHWVE OBYUEHUNA

8 K/IACC

[MepBOHaYasIbHbIE XUMUYECKME MOHATUSA

[MpegMeT XumMumn. Ponb XUMUKN B XU3HW YenioBeKa. XUMUA B CUCTEME HayK.
Tena n BewectBa. Pu3nyecKme CBONCTBA BELLECTB. ArperatHoe COCTOSIHUE
BeLlecTB. [oHATME O MeTodax MO3HAHWUA B XMMUKW. YKCTble BeLLecTBa U CMEeCH.
Cnocobbl pasgeneHns cMecei.

ATOMbI 1 MOJIEKY/bl. XMMUYECKMe 3neMeHTbl. CUMBObI  XMMUYECKNX
3/1eMeHTOB. [MpOoCTbIe N CNOXHbIE BelecTBa. ATOMHO-MOJIEKY/IAPHOE YYeHMe.,

Xumnyeckas opmyna. BaneHTHOCTb aTOMOB XUMWYECKUX 3/IEMEHTOB.
3aKOH TMOCTOSHCTBA CcOoCTaBa BellecTB. OTHOCUTeNbHas aTtoOMHas —Macca.
OTHocuTeNbHas MosieKynapHas Macca. MaccoBas [0/ XMMUYECKOro 3/1leMeHTa B
COeiVHEHUN.

Konnuectso Bewectsa. Monb. MonsdpHaa macca. B3anmMocBA3b KOMYECTBa,
MacCbl W 4yucna CTPYKTYPHbIX eauHWL, BellecTBa. PacuyéTtbl Mo opmysiam
XUMUYECKNX COeLVHEHWIA.

Pur3nYecKne N XMMUYECKME ABMIEHUA. XUMNYECKas peakumns 1 eé npusHaku.
3aKOH COXpaHeHMA MacCbl BeLeCTB. XMMMUYecKue ypaBHeHUs. Knaccugpukaums
XUMUYECKNX peakuuii (COeANHEHWS, Pa3NOoXeHWs, 3aMeLLeHNs, 06MeHa).

XUMWNYECKNI IKCTIEPUMEHT :

3HAKOMCTBO C XMMMWYeCKOI NOCyfoi, npasuiammn paboTbl B flabopatopumn u
npuémamun obpatleHns ¢ abopaTtopHbIM 060pYyA0BaHNEM, U3YUYEHWE U ONUCaHME
(hM3MYeCKMX CBOMCTB 00pa3LloB HEOpraHMYeCcKMX BeLLecTB, HabnwaeHune
(hm3nyecknx (nnaefeHne BOCKA, TasHWEe JfibAa, pacTMpaHue caxapa B CTYIIKe,
KUMEHMe M KOHAEHCauMa BOAbl) U XUMUYECKUX (FOpeHre CBeuu, MpoKasimBaHue
Me[HOW MPOBOJIOKM, B3aMOLENCTBINE Mefia C KUC/IOTOIN) ABMEHNIA, HabNoAeHWE 1
OnucaHve NPU3HAKOB MPOTEKaHWA XMUMUYECKUX peakuuin (pasnoxeHue caxapa,
B3aMMO/ENCTBME CEPHOM KUCNOTbI C X/I0pUAOM Gapus, pasnoxeHne rvapokcuaa
meau (I1) npu HarpeBaHUW, B3aUMOAECTBIE Xese3a ¢ pacTBopom conn meam (I1),
N3yyeHre CnocoboB pasfefieHns CMecei: C MOMOLLbI0 MarHuTa, QuabTpoBaHue,
BblnapviBaHue, AUCTUNIALMSA, XpomaTorpadus, nNposefeHe OUNCTKM MOBapeHHOM
conn, HabnogeHWe U OMWCaHWe  pesynbTaTOB  MPOBELEHWA  OMbiTa,
WNIIOCTPUPYIOLLEr0 3aKOH COXpPaHeHMsi Macchbl, CO3faHuve MOAener MOMEeKy/
(LuapocTepXHeBbIX).

BaxkHenwwve npeacTaBUTeNIN HEOPraHNYeCKNX BELLECTB

Bo3ayx — cmechb rasos. CocTtaB Bo3gyxa. Kucnopog — 3neMeHT M NpocToe
BELLEeCTBO. HaxoxieHwe Kucropofa B MNpuUpode, (M3MYecKne N XMMUYECKME
cBorcTBa (peakuumn ropeHus). Okcupabl. TMpumeHeHre Kucnopoga. Cnocobsl
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nosyyeHnss Kucropoga B nabopatopuM M MPOMbILLNEHHOCTU.  KpyroBopoT
Knucnopoga B npupoge. O30H — afinoTponHas MOAMMKaLUA KUCTOPOa.

Tennosor 3MPEKT XMMUYECKOW peakuun, TEPMOXMMUYECKME YpPaBHEHUS,
9K30- W 3HOOTEPMUYECKME peakumn. TOMAMBO: Yronb M MeTaH. 3arpssHeHue
BO34yXa, YCU/IEHNE NMapHUKOBOIo 3(pdeKTa, pa3pyLLeHne 030HOBOIO C/04.

Bopopog — 3neMeHT WM MpOCTOe BellecTBO. HaxoxaeHwe Bofopofa B
npupoge, (U3NMYeCKMe U XMMUYECKMe CBOWCTBA, MPUMEHEHMe, Cnocoobl
nosny4yeHms. Kucnotel u conw.

MonsipHblin 06BEM ra3oB. PacyéTtbl N0 XMMUYECKUM YPaBHEHUAM.

du3nyeckne CcBOWCTBA BOAbl. Boja Kak pacTtBopuTe/b. PacTBopbl.
HacblIlweHHble 1 HeHacbIWweHHbIe pacTBOpbl. PacTBOPUMOCTL BELLECTB B BOJE.
MaccoBasi 10119 BelLLecTBa B pacTBOpe. XUMUYECKMe CBOMCTBA BOAbl. OCHOBaHMS.
Ponb pacTBOpOB B MPUPOAe M B XWU3HM YenoBeka. KpyrosopoT BOAbl B NPUPOSE.
3arpsisHeHMe NpUPoAHbIX Bog. OXpaHa 1 04MCTKa NPUPOAHbIX BOA,

Knaccnukaumsa HeopraHuMYeckux coepuHeHnin. Okcugpl. Knaccudgmkaums
OKCMAoB:  coneobpasytowme  (OCHOBHblE,  KWUC/OTHble, amM(OTEPHbIE) WU
Heconieobpasytowme. HoMeHKnatypa OKCMaoB. PusnMyeckne u  XUMUYECKME
CBOMCTBA OKCMAO0B. MonyyeHne OKCMAOB.

OcHoBaHua. Knaccuukaums OCHOBaHWIA: LWEMOYM U HepacTBOpPUMble
OCHOBaHWA. HomMeHKaTypa OCHOBaHW. Pu3nyeckme U XUMUYECKMe CBOWCTBA
OCHOBaHWM. Mony4eHne 0CHOBaHWIA.

Kucnotel. Knaccugmkauma kncnot. HomeHknatypa Kucnot. dusnyeckme m
XUMUYECKMe CBOMCTBa KUCNIOT. PAp akTmBHOCTM MmeTannoB H. H. Bbeketosa.
[ony4yeHne KUCnoT.

Conun. HomeHknatypa coner. ®usnyeckne N XMMMUYeCKne CBOMCTBA COJENA.
[Mony4yeHune cone.

["eHeTUYeCKas CBA3b MeXay KnaccaMn HeopraHMyYeCKnx CoevHEHNIA.

XYMUNYECKWNIA IKCNEPUMEHT :

KauyeCTBEHHOe OMnpeAesieHne CoaepXXaHna K1Cnoposa B BO34yXe, NoayyeHue,
cobvpaHue, pacno3HaBaHWe W W3y4eHWe CBOWCTB Kucnopoga, HabnopeHue
B3aMMO/ENCTBMS BeLEeCTB C KUC/IOPOAOM W YCNOBMS  BO3HWKHOBEHUS U
npekpaweHns ropeHns (noxkapa), O3HaKOM/eHWe C obpa3uamMyv OKCUAOB U
onucaHWe WX CBOWCTB, MO/yyeHMe, cobupaHue, pacrno3HaBaHME W U3yYeHue
CBOWCTB Bofopoda (ropeHue), BammogeincTeme Bogopoda ¢ okcuagom mean (I1)
(BO3MOXHO MCMNONb30BaHWE BWAeoMaTepuanos), HabnoaeHe 06pasLoB BELLECTB
KONnM4yeCcTBOM 1 MOJb, MCC/efoBaHWe OCOOGEHHOCTell pacTBOPEHUS BeLLECTB C
Pa3IM4YHOM PacTBOPMMOCTbIO, MPUrOTOB/IEHWE pPACTBOPOB C  OMpeAesiéHHOMN
MacCcoBOMW A0nell pacTBOPEHHOIO BELLECTBA, B3aMMOAENCTBUE BOAbI C MeTaslaMu
(Hatpem ©  Kasbuuem) (BO3MOXXHO  WCMOMb30BaHWe  BuAeOMaTepuanos),



nccnefoBaHve 06pas3LoB  HeOpraHWYecKMX BELLeCTB  Pas/IMYHbIX  K/1accoB,
Hab/loAeHne U3MEHEHMSI OKPaCKM MHANKATOPOB B PacTBOPax KWUCMOT U LLEoYei,
n3ydeHue B3aumopeincTeus okcuga meam (1) ¢ pacTBOPOM CepHON KUCMOTHI,
KUCNMOT C MeTa/l/laMK, peakunin HernTpasmsauuun, nosayyeHue HepacTBOPUMbIX
OCHOBaHWI, BbITECHEHME OLHOr0 MeTajina APYrMM M3 pacTBopa COMv, peLleHue
3KCNepUMeHTa/IbHbIX 3afa4 Mo Teme «BaXHeWlune Knaccbl HeopraHMyecKux
COEAUHEHNIA.

Meprognyecknin  3akoH u  Tlepuofgmyeckas cuUcTeMa XUMUYECKUX
anemeHtoB M. . MeHgeneesa. CTpoeHne aTomMoB. XMMUYecKas CBA3b.
OKMCNUTENBHO-BOCCTAHOBUTE/IbHBLIE peaKLuun

MepBble NOMbLITKA KAacCU(PMKALUUU XUMUYECKUX 3/M1EMEHTOB. [loHATME O
rpynnax CXOAHbIX 3/1EMEHTOB (LUefloYHble U LWeI0YHO3EeMe bHbIE  MeTasbl,
rafloreHbl, MHEPTHbIE rasbl). DN1eMeHTbl, KOTOpble 06pa3ytoT aM(DOoTepHbIE OKCUAbI
N TUAPOKCUABI.

Meproamyeckunin 3akoH. MNeproanyeckas cMcteMa XMMUYECKUX 3/1eMeHTOB [,
. MeHgeneea.  KopoTkonepuogHas v A/IMHHOMepuogHas  hopMbl
[MeproamnyecKor CUCTEMbI XUMUYECKUX anemeHToB M. . MeHpeneesa. Neprofb!
N rpynnol. ®U3NYECKUA CMbICT MOPSAAKOBOro HOMepa, HOMepOB Mnepuofa W
rpynnbl 3/IeMeHTa.

CT1poeHune aTomoB. CocTaB aTOMHbIX aaep. M3oTonbl. 91eKTpoHbl. CTpoeHne
3NIEKTPOHHbIX  060/104eK  aToMOB  MepBbiX 20  XMMWUYECKUX  3/1EMEHTOB
Mepuognyeckort cuctemsbl . . MeHgeneeBa. XapakTepucTuka XUMUYECKOro
afleMeHTa Mo ero nosioXkeHuto B Mepuoguyeckoin cucteme [. V1. MeHgeneesa.

3aKOHOMEpHOCTU M3MeHeHus pagnyca aToMOB XMMUYECKUX 3/IEMEHTOB,
METa/I/INYECKMX U HEMETa/IIMYECKMX CBOMCTB NO rpynnam 1 nepruogam.

3HaueHue Neproanyeckoro 3akoHa v Neprnognyeckoin CUCTEMbI XUMUYECKUX
3/IEMEHTOB N5 Pa3BUTUA HayKu U npaktuknh. [. W. MeHpeneeB — Y4éHblil ©
rpaXxaaHuH.

XuMmnyeckas cBAsb. KoBaneHTHasa (monsapHasd W HenosspHas) CBA3b.
DNEKTPOOTPULATENBHOCTb XMMUYECKUX 3/1EMEHTOB. IOHHasA CBA3b.

CrteneHb  okucneHus.  OKUCNNTENIbHO-BOCCTAHOBUTE/bHbIE — peakuun.
Mpouecchl OKNCNeHMA U BOCCTaHOBNEHNA. OKUCIUTENN N BOCCTAHOBUTENN.

XYMUNYECKWNIA IKCNEPUMEHT :

n3ydyeHne 06pasLOB BELLECTB MeTa//IOB M HeMeTa/I0B, B3aMMOAENCTBUE
rmapokcuia UMHKa C pacTBopaMu KUCNOT W LLUenoYvein, NpoBefeHVe OnbITOB,
WNIKOCTPUPYIOWMNX  MPUMEPbl  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBIX — peakuui
(ropeHue, peakL M pasfioXxKeHUs, COeAUHEHNS).

Me>knpeamMeTHble CBA3U
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Peanunsauma MexnpegMeTHbIX CBA3EA NpU U3yYeHUM XUMUKU B 8 Kracce
OCYLLECTB/IAETCA Yepe3 MCMO/Mb30BaHME KakK OOLMX eCTeCTBEHHO-HAYUHbIX
MOHATWI, TaK U NOHATUN, ABMAIOLLMXCA CUCTEMHBIMU AN OTAE/bHbIX NPeAMETOB
€CTECTBEHHO-HAY4YHOr o LuKna.

OO6une ecTeCTBEHHO-Hay4YHble MOHATUA: HayuYHbIA (hakT, runoTesa, Teopus,
3aKOH, aHaim3, CWHTe3, Kiaccudukaums, nepuoguyHOCTb,  HabnoLeHue,
3KCNEPUMEHT, MOLENMPOBaHNe, U3MepeHne, MOJENb, ABEHME.

®du3mka: marepus, aToMm, 3/EKTPOH, MPOTOH, HENTPOH, WOH, HYKUA,
N30TOMbI, PaAMOaKTUBHOCTb, MOJIEKY/a, 3MEKTPUYECKMIA 3apsf, BELLECTBO, TENO,
06bEM, arperatHoe COCTOSIHME BELLECTBa, ras, (JM3nyecKne BeIMYMHbI, efUHNLbI
N3MepeHns, KOCMOoC, NNaHeThl, 38€34bl, COoNHUE.

Buonorus: hoTocuHTE3, AblXxaHue, bruocdepa.

[(eorpadmsa: aTmocepa, rugpocdepa, MWUHepasbl, TOPHble MOPOAbI,
Nnosie3HbIe UCKOMaeMbIe, TOMNBO, BOLHbIE PECYPChI.

9 K/TACC

BeLecTBO 1 XMNYeckasa peakuma

MepuroamyecKnin 3akoH. INeprogmyeckas cMCTeMa XMMUYECKNX 3/IEMEHTOB /.
N. MeHgeneesa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTW B W3MEHEHWUW CBOWCTB
XUMUYECKNX 3/IEMEHTOB TMepPBbIX TPEX TMEPUOLOB, Kaiud, Kaibuua U UX
COEIMHEHWI B COOTBETCTBUM C TMOJIOXEHMEM 3/1IeMEHTOB B [leproanyeckoit
CUCTEME M CTPOEHNEM MX aTOMOB.

CTpoeHue BellecTBa: BMAbl XUMUYECKOM CBA3W. TuMbl KPUCTa/IIMYECKMX
PELUETOK, 3aBMCHMMOCTb CBOWMCTB BeLLeCTBa OT TuMa KPUCTIINYECKOW PELUETKA 1
BNAA XMMUYECKOA CBA3N.

Knaccnukaumsa n HOMeHKNatypa HeopraHM4eckmx BeLecTB. XUMUYECKME
CBOMCTBA BELLECTB, OTHOCALUMXCA K Pa3IMYHbIM K/accaM HeopraHMYecKmx
COeAMHEHWNIA, TeHETUYECKAsA CBSA3b HEOPraHNYeCKNX BELLLECTB.

Knaccnukaums XMMmMyecknx peakumii no pasfivyHbiM npusHakam (Mo umcny
M COCTaBy Yy4YyaCTBYHOLMX B peakuuu BeLLecTB, MO TensjaoBomy 3(MMeKTy, no
N3MEHEHUIO CTEMeHEeNn OKWMCNEHUS XMMUYECKUX 3/1EMEHTOB, MO 06paTMMocTu, Nno
y4acTMio KatanmsaTopa). K30- MU 3HA0TEPMUYECKME peakLmu, TEPMOXUMUYECKNe
ypaBHeHUS.

[MOHATME O CKOPOCTM XMMUYECKOW peakumn. MoHATME 06 06paTvMbIX U
HeobpaTUMbIX XUMWYECKUX peakuusaX. MOHATME O FTOMOMeHHbIX W reTeporeHHbIX
peakumax. ['oHATNe 0 KaTannse. NoHATME 0 XMMUYECKOM paBHOBECUN. PaKTOpbI,
B/IMAIOLLME HA CKOPOCTb XWMMMWUYECKOW peakumyv W MNONOXEHUe XMMUYECKOro
paBHOBeCUS.

OKUCNTENIbHO-BOCCTAHOBUTE/IbHBIE  PeakuuKn,  3NEeKTPOHHbIA  6anaHc
OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHOM peakumu. CocTaBnieHVe  ypaBHeHWi
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OKUCNNTENbHO-BOCCTAHOBUTE/IbHBIX ~ Peakuuini ¢ MCMOMb30BaHWEM — MeTofa
3/1IEKTPOHHOr0 6anaHca.

Teopuns aNeKTPONUTUYECKOW AnccoumaLmn. dNeKTPOINUTbI U HE3NEKTPONTI.
KaTnoHbl, aHMOHbI. MexaHun3m guccoumaumm BewecTB C pas/IMyHbIMA BUAAMU
XnMmYeckou cessn. CteneHb gmccouymaumn. CunbHble 1 criabble 31eKTPOINTBI.

PeakLmn MOHHOro obmeHa. Y CnoBus NPOTEKAHNA peakumii MIOHHOTO 0OMeHa,
MOSIHble W COKpaLléHHble WOHHble YpaBHEHWA peakuuidi. CBOWCTBA KWUCIOT,
OCHOBaHWMA W CONeli B CBeTe MNpeacTaBneHU 06  3NeKTPONUTUYECKOM
anccoumaymmn. KauectBeHHble peakumy Ha MOHBbI. MOHATKE O rnapon3e conei.

XYMUNYECKNIA IKCNEPUMEHT :

O3HaKOM/IEHME C MOAENAMU KPUCT/IINYECKUX PELLETOK HEeopraHU4eckmx
BELLeCTB — MEeTa//IoB M HeMeTannoB (rpadgmura v asmasa), CNOXHbIX BELLECTB
(xnopupga HaTpusi), uccnegoBaHne 3aBUCUMOCTN CKOPOCTM XMMMUYECKOW peakuum
OT BO3[EeNCTBMA pPas3MYHbIX (aKTOPOB, WCCMef0BaHVE 3M1eKTPOMPOBOLAHOCTY
pPacTBOPOB BeLLECTB, Mpouecca Auccoumaumm KUCIOoT, LWenoded W conen
(BO3MOXXHO  MCNONb30BaHWE BWMAEO  MaTepuanoB), MPOBELEHWME  OMbITOB,
WNKOCTPUPYIOWMX — MPU3HAKM  MPOTEKAHWA  peakuuii  MOHHOro  obMeHa
(obpasoBaHMe oOcagka, BblgeneHMe rasa, 00pa3oBaHME BOAbl), OMbITOB,
WNNIOCTPUPYIOWMX — MPUMEPbl  OKUC/IUTENIbHO-BOCCTAHOBUTESIbHBIX  PeaKLmii
(ropeHvie, peakuum pasfioKeHUs, COefJMHeHNs), pacrno3HaBaHne HeopraHNYeckKmx
BELLECTB C MOMOLIbIO  KAayeCTBEHHbIX peakuuMil Ha WOHbI,  peLueHue
3KCNepUMeHTa/IbHbIX 33ad.

HemeTansibl n nx coegnHeHnNs

Obuwas xapakrepuctmka rasoreHoB. OCOOGEHHOCTM CTPOEHUs aTOMOB,
XapaKTepHble CTeneHW OKucneHus. CTpoeHue U (IM3nYecKme CBOMCTBA NPOCTbIX
BELWEeCTB — ra/loreHoB. XMMUYecKMe CBOWCTBA Ha MNpumepe  Xsopa
(B3avmofenCTBME C MeTa/inaMu, HeMmeTanamu, Lienoyamn). XnopoBOLOPOA.
ConifHasa K1cnota, XMMUYecKue CBOWCTBA, MOJyYeHWe, npumeHeHuwe. [elicTBume
X/lopa M X/I0POBOAOPOAA HAa OpraHuM3m 4YesioBeka. BakHelwmne xmopufbl U UX
HaxoX[eHne B Npupose.

Obwasa xapakrtepucTtnka anemeHtoB VIA-rpynnbl. OCO6EHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTerneHn okucreHus. CTpoeHuWe U u3nyeckme CBOWNCTBA
MPOCTbIX BELLECTB — KMCOPOAa U cepbl. ANINOTPOMHbIE MOAUPUKALMKA KUCTOpoaa
N cepbl. XuMmnyeckmne cBoiicTBa cepbl. CepoBOAOPOL, CTPOEHME, (hU3NYECKUe U
XMMU4yeckune csorcTea. OKCUAbl Cepbl Kak NpeAcTaBUTENIM KUCNOTHLIX OKCWUAOB.
CepHass Kucnota, (M3NYECKME W XUMUYecKMe cBOWCTBa  (06lME  Kak
NMpeacTaBUTeNsd Krmacca KWCNOT UM crieyugmyeckue). XUMUYECKUE peakLuu,
nexkawuie B OCHOBE MPOMbILIEHHOro crnocoba nonyyYeHUs CEpHON KUC/OTbI.
MpyMeHeHWe cepHO KUCNOTbl. COMN CEPHON KUCNOTbI, KAYECTBEHHAs peakuma Ha
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cynbar-uoH. HaxoxgeHuwe cepbl M €€ COoeAMHEHMn B npupoge. XMmMuUyeckoe
3arpsisHeHVe OKPY)KatoLLein cpefbl COeAVMHEHUAMU cepbl (KUCMOTHbIE [OXAW,
3arpsA3HeHne Bo3gyxa 1 BOL0OEMOB), CNOCOOLI ero NpeaoTBpaLLeHus.

Obuwasa xapaktepuctnka anemeHToB VA-rpynnbl. OCobeHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTemneHn OKMCNeHWUA. A30T, pacnpocTpaHeHne B NPUPOLE,
(hn3nyeckKune 1 XMMmNYeCcKmne cBOMCTBa. KpyroBopoT asoTa B npupoge. AMMMaK, ero
(hn3nyecKune 1 XMMMUYeCKne CBOCTBA, NoslyyeHre n npumeHeHne. Coin aMMoHWS,
NX (U3NYECKME N XMUMUYECKNE CBOMCTBA, NpMMeHeHWe. KayecTBeHHas peakumsa Ha
MOHblI aMMOHUA. A30THad KWUCNOTa, eé nosydeHue, PU3MYecKne U XUMUYeCKue
cBoMcTBa (0OWMe KakK MpeAcTaBUTeNs Knacca KWUCMIOT U cneumguyeckue).
cnonb3oBaHWe HUTPATOB W COME aMMOHMS B KayecTBe MUHepasibHbIX
yL06peHNiA. XMMMUYECKOoe 3arpsa3HeHne OKpy»KatoLLlen cpebl CoeAMHEHUAMM a30Ta
(KUCNOTHblEe [0XAW, 3arpsa3HeHWe BO3fyXa, MoyBbl W BOAOEMOB). Pocdop,
annoTPonHble MoaupuKauum hocgopa, HU3NYECKNE N XUMUYECKME CBOWMCTBA.
Okeng ocopa (V) 1 hochopHas K1cioTa, PU3nYeckme n XMMmnyeckne CBOMCTBA,
nony4yeHme. cnonb3oBaHme ochaToB B Ka4eCTBE MUHEPaIbHbIX YA0OPEHNIA.

Ob6wasa xapakrtepucTtnka anemeHtoB IVA-rpynnbl. OCO6EHHOCTM CTPOEHUS
aTOMOB,  XapaKTepHble  CTEMEHW  OKUCNeHWA.  YTnepoh,  aN0TPONHbIe
MOAU(MKaLMK, pPacnpocTpaHeHMe B MpPUPOAe, (U3NYECKME W  XUMUYECKue
cBoKcTBa. Afcopbums. KpyrosopoT yrnepoga B npupoge. Okcuibl yrnepoga, nux
(m3nyeckne M XUMWUYECKMe CBOINCTBA, [ENCTBME HA >KMBble OPraHuM3Mmbl,
noslyyeHne 1 npuMeHeHue. OKOMOrMYeckue npobsiembl, CBA3AHHbIE C OKCUAOM
yrnepoga (IV), runotesa rnobanbHOro MOTEN/IEHMS KaumaTa, MapHUKOBBLIN
3(heKT. YronbHas K1cnoTa n eé conun, nx ruanyeckme n XMMmMyeckue CBOMCTBA,
noslyyeHne W npuMeHeHve. KayeCTBeHHas peakuus Ha KapbOoHAT-MOHbI.
cnonb3oBaHne kapboHaTOB B ObITY, MeAWLMHEe, NMPOMbILLUIEHHOCTA N CEeIbCKOM
XO03ACTBe.

[MepBOHaYa/IbHbIE NMOHATUS 06 OpraHMYecKMX BeLLeCTBaxX Kak 0 COeANHEHUAX
yrnepoga (MeTaH, 3TaH, 3TW/eH, alueTueH, 3TaHoN, MULEPUH, YKCYCHas KMUCOTa).
MpupofHble WUCTOYHWKM  YrNeBoAopodoB (Yronb, MPUPOAHbLIA ras, HeMTb),
NPOAYKTbl MX nepepaboTkn (6eH3MH), MX POSib B ObITY U MPOMBbILLIEHHOCTM.
[MoHATME 0 BUONOTMYECKN BaXKHbIX BELLLECTBAX: XMpaX, 6enkax, yrnesogax — n nux
PO B XKW3HM YenoBeka. MarepuasibHOe €AMHCTBO  OpraHuMYyeckux W
HeopraHNYecKnx CoeUHEHWIA.

KpemHuin, ero (u3nmyeckme u XUMWUYECKMEe CBOWCTBA, MOJlyYeHVE U
npumeHeHne. CoefuHeHNs KpemHus B npupoge. OO6wue npeactaBneHus 06
okcnge kpemHusa (1V) n KpeMHueBon Kucnote. CUAMKaTbl, UX LCMOMb30BaHUE B
ObITY, B MPOMbILLNEHHOCTN. BaxxHellme CTpouTe/ibHble MaTepuasibl: KepaMmuka,
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CTEK/0, LUEeMeHT, BeTOH, Xene306eToH. pobnembl 6e30MacHOro UCMNob30BaHUS
CTPOUTENbHBIX MaTepnasioB B NOBCELAHEBHOMN YXU3HN.

XUMWNYECKNIA IKCNIEPUMEHT :

N3yyeHre 06pasL 0B HEOPraHNYeCcKMX BeLLECTB, CBOWCTB COJIAHOWM KUC/OTbI,
NpoBefeHNe KaueCTBEHHbIX peakumii Ha X/I0pUA-UOHbI N HAO/IOAeHVE NMPU3HAKOB
X MPOTeKaHWsi, OMbITbl, OTpaXarowme (U3MYeCKMe M XUMUYECKMe CBOMCTBA
ra/loreHoB M uX coeauvHeHWi (BO3MOXKHO WCMO/b30BaHME BUAeOMaTeprasnos),
O3HaKOM/JIeHMe C o6bpasuamn  XnopuaoB  (ranoreHnaoB), O3HAKOMJIEHME C
obpasuamn  cepbl M eé  coeAuvHeHUAMWU  (BO3MOXHO  MCMO/Mb30BaHWe
BUAeOMaTepuanoB), HabMo4eHNe npouecca 06yrnMBaHNA caxapa nof AencTBuem
KOHLEHTPUPOBAHHON  CEPHON  KUCNOTbI, WN3Y4YeHWe XUMUYECKMX CBOMCTB
pazbaB/ieHHOW CEPHOI KNCMOTbI, NPOBEAEHME KAYeCTBEHHOW peakLmmn Ha cynbdar-
MOH W HabniofeHne Mpu3Haka eé MpPoTeKaHus, 03HAKOMJIEHWE C (hM3MYECKUMM
CBOMCTBaMM a3oTa, (hochopa M WX COeAUHEHMI (BO3MOXXHO WCMOMIb30BaHue
BUAeOMaTepranos), obpasuaMmm a3oTHbIX U (POCHOPHBIX YA0OPEHNIA, NOYYEHME,
cobvpaHue, pacrno3HaBaHWe W W3y4YeHWe CBOWCTB amMmuaka, MpoBeAeHne
KayeCTBEHHbIX peakuuil Ha MOH aMMOHUSA U (hoC(aT-MoOH U M3yYeHre NPU3HaKoB
NX NPOTEKaHWS, B3aUMOAENCTBME KOHLEHTPUPOBAHHON a30THOW KMUCNOTbI C MeAbHo
(BO3MOXXHO ~ MCMOMb30BaHWE  BUAEOMAaTepuasnos), n3yyeHve  Mopfeneu
KPUCT/IIMYECKNX PELIETOK asiMasza, rpauTa, (ynnepeHa, O3HAKOM/EHWE C
npoLeccom afcopbumy pacTBOPEHHbIX BELLECTB aKTUBUPOBaHHbIM YINEM U
YCTPOCTBOM MPOTUBOrasa, MoslyyeHve, cobmpaHve, pacno3HaBaHne 1 n3yyeHue
CBOWCTB YI/NIeKUC/IOro rasa, NpoBefeHne KauyeCTBEHHbIX peakuMii Ha KapboHaT u
CUIMKAT-UOHbI U U3YYeHWe TMPU3HAKOB WX MPOTEKaHWs, O3HaKOMJIEHMe C
NPOAYKUMEA CUMIMKATHON MPOMbILLIEHHOCTW, peLUeHne 3KCNepUMeHTa/TbHbIX
3a/ia4 Nno Teme «BaxkHelLLMe HeMeTal/bl N X COeAUHEHUS».

MeTansnbl U UX COeMHEHUS

Obwan xapakTepucTnKa XMMNYECKUX 3/IEMEHTOB — METa/I/IOB HA OCHOBaHUK
X NONOXeHus B [1eproaMYecKoin CcuUcTeMe XUMWUYeCKMX 3nemeHToB M. .
MeHpeneesa N CTpoeHUA aTomoB. CTpoeHWe MeTanioB. MeTasinnyeckas CBA3b U
MeTa/iINyecKasd  KpUCTa/IMYecKas  peluéTka.  JNEeKTPOXMMUYECKUA  psag
Harnps>KeHNn MeTasnoB. Pu3NYecKne 1 XMMUYecKne CBoMCTBa MeTaioB. ObLme
Crocobbl MonyyeHnss MeTasinoB. [MOHATME O KOPPO3MU METasNIoB, OCHOBHblE
CMocobbl 3aWwnTbl MX OT Koppo3un. Cnnasbl (CTaslb, 4YyryH, AHOPaIFOMUHWIA,
6poH3a) 1 UX NPUMEHeHKE B ObITY Y NPOMbILLIEHHOCTH.

LLlenioYHble MeTasibl: NOIoXKeHVEe B MepruoanyecKoin cnucteme XMMUYECKNX
anemeHToB [. 1. MeHpaeneesa, CTPOEHWE MX aTOMOB, HaxXOXXAeHWEe B MPUPOAE.
Pur3nYecKne N XMMNYECKMe CBOMCTBA (Ha npuMepe HaTpus U Kanus). OKeuabl u
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rMapoKcuabl Hatpus M Kanuda. [puMMeHeHue LWEenoyHbIX MEeTa/ioB U KX
COEAVNHEHNIA.

LLlenoyHo3eMeNlbHble  MEeTa/i/lbl  MarHWin M KaibUWiA:  MOMOXEHWE B
[MeproanyecKor cucteme XMMUYECKUX anemeHToB . V. MeHpaeneesa, CTpoeHMe
NX aTOMOB, Hax0XaeHve B npupoge. Prsnyeckue 1 XMMMYecKre CBOMCTBA MarHus
N Kanbumsa. BaxHeilllne coefvHeHUs Kanbums (OKCWA, TUAPOKCUA, COMNn).
YKECTKOCTb BOAbI U CMOCOBLI €8 YCTpaHeHNS.

ANOMUHWIA: NONOXeHWe B [Neprnognyeckoin cucTeme XMMUUYECKNX 3/IEMEHTOB
O. V. MeHaeneeBa, CTpOeHMe aTtoma, HaxoXfeHuve B npupoge. dusnyeckme u
XUMUYECKNe CBONCTBA a/IlOMUHUA. AM(OTEPHbIE CBOMCTBA OKCMAa U rmapoKcmaa
ANHOMUHUA.

XKeneso: nonoxkeHue B NeproanyecKor cUCTeMe XUMUYECKUX 3N1EMEHTOB M.
M. MeHpeneeBa, CTPOeHME aToma, HaxoXAeHWe B npupode. PuU3MYecKne wu
XUMUYECKMe CBONCTBA Xenesa. OKcuabl, rmapokenab! u conwv xenesa (11) v xxenesa
(111), nx cocTtas, CBOWCTBA U NONyYeHNe.

XVMUYECKWNIA 3KCNEPUMEHT :

O3HaKOMJIeHMe C o6pasuamy MeTa//ioB W CMAaBoB, WX  (PU3NYECKMMMU
CBOMCTBaMW,  M3y4eHMe  pe3y/ibTaTOB  KOPpo3uM  MeTasiioB  (BO3MOXKHO
NCMOMb30BaHNe BUAEOMAaTepuasioB), OCOOEHHOCTEN B3aUMOAEWNCTBMSA OKCUaa
KafbUusi M HaTpus C BOAOK (BO3MOXHO WCMO/Mb30BaHWE BUAEOMATEPUAIOB),
nccnefoBaHe CBOIMCTB XECTKOM BOAbI, MpoOLEecca ropeHunst xenesa B KMCIopose
(BO3MOXHO  MCMOMb30BaHME  BMAEOMaTepuanoB), MNPU3HAKOB  MPOTEKaHWA
KauyeCTBEHHbIX PeakuMii Ha MOHbI: MarHus, KaibUus, allOMUHNA, LMHKa, XKenesa
(1) v xenesa (1), megn (11), HabnLeHWe 1 onNMcaHMe MPOLECCOB OKpaLLVBaHUA
nnamMeHn WOHaMM HaTpus, Kaama W Kaibuma (BO3MOXHO MCMO/Mb30BaHKe
BUeOoMaTePUanoB), UCCneaoBaHMe amPOTEPHbIX CBOMCTB rMApPoKCcuaa atoMUHUSA
N TMAPOKCUAA UMHKA, pPeLleHre aKCnepuMeHTa/IbHbIX 3afa4 rno TeMe «BaxkHenLume
MeTal/ibl U UX COELIMHEHUSAX.

XMUS N OKpyXakoLasa cpeia

BelwectBa n maTepuanbl B NOBCEAHEBHOM XXWM3HW 4YenoBeKa. besonacHoe
NCMOMb30BaHNe BELLIECTB U XMMUYECKMUX peakumid B 6bITy. IMepBas NOMOLLb Npw
XUMNYECKMX 0XKOTax U OTpaBIeHUsAX.

XUMMYecKoe 3arpsA3HeHne OKpy»KatoLein cpefbl (NpeaenbHas gonyctumas
KOHLeHTpauusa Bewects, aanee — MAK). Ponb XMMUK B peLleHN 3KOMOrMYEeCKMX
npo6nem.

XMMUYECKNIA 3KCNEPUMEHT :

n3yyeHve 00pasLlOB MaTepuasioB (CTEKNO, CrnaBbl METa/0B, MOMMMEPHbIE
marepuasbl).

Me>knpeamMeTHbIe CBA3MU
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Peanunsauma MexnpegMeTHbIX CBA3EA NpU U3yyYeHUUM xummn B 9 Kracce
OCYLLECTB/ISETCA Yepe3 MCMO/b30BaHWE Kak OOWMX eCTEeCTBEHHO-HAyYHbIX
MOHATWI, TaK U NOHATUI, ABMAIOLLUMXCA CUCTEMHBIMU ANS OTAE/bHbIX NPeAMETOB
€CTeCTBEHHO-Hay4HOro UMKna.

OO6une ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4yHbIA (PakT, rMnoTesa, 3aKoH,
Teopus, aHan3, CUHTe3, Knaccuukaums, nNepuoauyHOCTb, HabtoLeHwe,
3KCMEPUMEHT, MOAENNPOBaHNe, W3MepeHue, MOfLe/b, AB/EHWEe, MapHUKOBLIN
ahheKT, TEXHOMOrA, MaTepuasbl.

®du3nka: mMarTepuss, atoMm, 3/IEKTPOH, MPOTOH, HENTPOH, WOH, HYKIUA,
N30TOMbI, PaAMO0aKTUBHOCTb, MOJIEKYNA, 3MEKTPUYECKUA 3apsfd, MPOBOLHMVKY,
MOMYNPOBOLHUKN,  AMINEKTPUKKM, (DOTO3NIEMEHT, BELECTBO, Teno, O0O0bEM,
arperaTHoe COCTOSIHW1e BelLeCcTBa, ras, pacTBop, PaCTBOPUMOCTb, KpUCTaiMyecKas
PeLéTKka, crnaebl, (IM3MYECKNE BEMNUMHDBI, eANHULbI U3MEPEHUs, KOCMMUYECKOoe
MPOCTPAHCTBO, NJaHeTbl, 38€34bl, CONHLE.

Buonorua: ¢oTtocuHTes, AbixaHue, 6uoctepa, 3KOCUCTEMA, MUHepasibHble
yL06peHNs, MUKPO31EMEHTBI, MaKPO3/1eMEHTbI, NUTaTe/IbHbIEe BELLLECTBA.

[eorpadua: artmocgepa, ruapocgepa, MuHepasbl, TOpHblE MNOPOAbI,
rnosie3Hble NCKoMaemble, TOMANBO, BOAHbIE PECYPChI.
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NNAHNPYEMbBIE PE3YJ/IbTATbl OCBOEHUA TTPOIrPAMMDbI T10
XM HA YPOBHE OCHOBHOI' O OBLUEI O OBPASOBAHNA

JIMYHOCTHDbIE PE3YJ/IbTATbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrpaMMbl  OCHOBHOMO  O6LLEro
06pa3oBaHNs AOCTUralTCA B Xofe O0Y4YeHUsi XUMWUM B eAUMHCTBE Y4YeOHON K
BOCNUTATENbHON AeATeNIlbHOCTU B COOTBETCTBMM C TPAAULMOHHBIMU POCCUNCKNMM
COLMOKY/NbTYPHbIMA W JYXOBHO-HPABCTBEHHbIMW LEHHOCTAMM, MPUHATLIMA B
o6LLecTBe MpaBuiaMnM W HOpMaMu TMOBEAEHWUS W CMOCOOCTBYIOT npoueccam
CaMOro3HaHWs, CaMopasBUTUA U coLmann3aLmm 00y4aroLLmXCs.

JIN4HOCTHble ~ pe3y/bTaTbl  OTPaXKatT  FOTOBHOCTb  0OyYatoLmXcs
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUMBHBLIX  LIEHHOCTHbIX OpVeHTauuMin u
pacluMpeHe onbiTa AeATeIbHOCTM Ha eé OCHOBE, B TOM YMC/Ie B YaCTW:

1) NaTpruoTM4eCKOro BOCMNUTaHUS:

LLEHHOCTHOIO OTHOLUEHMA K OTEYECTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY
M Hay4yHOMY Hac/efuto, MOHWMAHWA 3HAYeHUS XUMUYECKOW HayKu B XXWU3HW
COBPEMEHHOro 06LecTBa, CMNOCOOHOCTM BfafeTb 4OCTOBEPHOM MH(opMaLuen o
nepefoBbIX AOCTUXKEHUAX W OTKPbITUSAX MWUPOBOM U OTEYECTBEHHON XUMWUMW,
3aMHTEPECOBaHHOCTY B Hay4YHbIX 3HAHUAX 06 YCTPONCTBE MMpPa U 0OLLECTBa;

2) rpaXx4aHCKOro BOCMUTaHUSA:

NpefcTaBNeHnss O COouManbHbIX HOpPMax W npasBumiax MeX/IMYHOCTHbIX
OTHOLUEHWI B KOMINEKTMBE, KOMMYHUKATUBHOW KOMMETEHTHOCTM B OOLLLECTBEHHO
MosnesHon,  y4vyebHOMCCNeLOBaTENIbCKOWM,  TBOPYECKOM U Apyrux  Bupgax
[eATeNIbHOCTN, TOTOBHOCTM K pa3HO0bpa3HOi COBMECTHOW [AeATe/IbHOCTU npu
BbIMO/IHEHUW  YYeOHbIX, MO03HaBaTe/IbHbIX 334ay, BbIMNOIHEHUN  XUMUYECKNX
3KCMEePUMEHTOB, CO3JaHNN Y4ebHbIX MPOEKTOB, CTPEMJIEHNA K B3aMOMOHUMaHWIO
M B3aMMOMOMOLWUM B Mpouecce 3TOM Y4yeOHON AesATeNIbHOCTW, TOTOBHOCTU
OLeHMBaTb CBOE [MOBefeHMe W MNOCTYMKW CBOMX TOBapuein ¢ nosuummn
HPaBCTBEHHbIX 1 NPaBOBbLIX HOPM C YYETOM OCO3HAHWUA NOCNEACTBUIA MOCTYMKOB;

3) LLEHHOCTM Hay4YHOr 0 NO3HaHUA:

MMUPOBO33pEHYECKME MPELCTaB/IEHNA O BELLECTBE M XUMUYECKOW peakuuw,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PasBUTUA HayKuM M COCTaBNAHOLLME
OCHOBY [/11 MOHWMaHUA CYLLHOCTU Hay4HOW KapTWHbI MUpa, NpeacTaBfieHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTUSA MPUPOAbI, B3aMMOCBA3AX YenoBeka C
NPUPOAHONM CPefoit, O POIY XUMUW B MO3HAHUWN 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/lbHble MOTVBbI, HarnpaB/IEHHbIE HA MOJlyYeHNe HOBbIX 3HaHWI MO
XUMUK, Heobxoaumble Ans 0OBACHEHWA HAOMHOAAaeMbIX MPOLLECCOB U ABMEHWUNA,
Nno3HaBaTe/lbHOW, WMH(OPMAUMOHHON W 4MTaTeNbCKOW KyNbTypbl, B TOM 4uChe
HaBbIKOB CaMOCTOATE/IbHON paboTbl C  y4YebHbIMKM  TeKCTaMK, CrpaBOYHOM
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NNTEPaTypoil, AOCTYMHbIMA  TEXHUYECKMMM CPeAcTBaMu  MH(OPMaLMOHHBIX
TEXHO/IOTUNA;

MHTEPEC K OOYYEeHUIO M MO3HaHMI0, /0O603HATE/IbHOCTb, FOTOBHOCTb W
CNOCOOHOCTL K Ccamoobpa3oBaHWIO, MPOEKTHOW W MCCNefoBaTe/IbCKOM
[eATeNbHOCTN, K 0CO3HAHHOMY BbIOOPY HanpaB/eHHOCTU U YPOBHA 00y4YeHUs B
AanbHEeNLeM;

4) hopmMmpoBaHNA KybTypbl 340POBbA:

OCO3HaHWe LEHHOCTW >KWU3HW, OTBETCTBEHHOr0 OTHOLUEHUS K CBOeMy
3[,0POBbIO, YCTAHOBKWM Ha 3[0POBbIA 006pa3 WM3HW, OCO3HAHWE MOCNEeLCTBUA W
HenpuaTre BpeAHbIX NPUBbIYEK (YNOTPe6eHNA aIkorons, HapKOTUKOB, KYpPeHus),
HeobxoAMMoOCTK cobnogeHns npaswua  6e3onacHOCTM  Mpu  obpalleHun ¢
XVIMUYECKUMU BELLLECTBAMU B ObITY 1 peasibHOM XN3HU;

5) TpyA0BOro BOCMNUTAHUA:

WNHTEPEC K NMPaKTUYeCKOMY M3Y4YeHUIo Npodieccuid 1 Tpyda pasiMyHoOro poja,
YBOXEHNe K Tpyay W pe3ynbTaTtam TPYAOBON [eATeNbHOCTW, B TOM 4MUCE Ha
OCHOBE MPVMMEHEHMS NPeAMETHbLIX 3HAHW MO XUMWK, OCO3HaHHbLIN BbIGOP
WHAMBUAYaAIbHOW TPaeKTOPUM NPOAO/HKEHNS 06pa30BaHNA C YYETOM JSIMYHOCTHbIX
WNHTEPECOB N CMOCOBHOCTU K XMMUM, 0OLLLECTBEHHbIX MHTEPECOB N MNOTPEOHOCTEN,
YCMNEeLLHOWN NPo¢eCCUOHaNbHOW AeATENbHOCTM U Pa3BUTUA HEOOXOANUMbIX YMEHUIA,
rOTOBHOCTb a/janTnpoBaTbCs B MPOGECCMOHA/IbHOM Cpefe;

6) 9K0ON0rMYeCcKoro BOCNNTaHUSA:

9KOMOrMYeCKM LienecoobpasHoe OTHOLUEHME K Npupofe KakK WCTOYHMKY
YKM3HWN Ha 3emsie, OCHOBE eé CyLLeCTBOBaHWA, MOHMMaHWe LeHHOCTU 340P0BOrO U
be3onacHOro o6pasa >XWM3HW, OTBETCTBEHHOE OTHOLLUEHWE K COOGCTBEHHOMY
(hM3nM4ecKoMy U MCUXNYECKOMY 3[0POBbI0, OCO3HAHWE LEHHOCTM CO6/I0AeHMS
npaswn 6e30MacHOro nosefeHns Npu paboTe ¢ BeLLeCcTBaMm, a TakxKe B CUTyauusix,
YrpOXatoLLMX 340P0BbI0 U XXU3HW NIOLEN;

CMOCOBHOCTN MPUMEHATL 3HAHWA, MOMyYaeMble NMPU U3YYEHUN XUMWUK, ONA
peLleHns 3afa4, CBA3aHHbIX C OKPY)KatoLLEe NMPUPOLHOM Cpefioit, ANs NOBbILLEHWS
YPOBHA  3KONIOTMYECKON  KyNbTypbl, 0OCO3HaHMS  rN06a/bHOr0  Xapakrepa
9KOMOrMYeCKMX MNpobsiem 1 nyTeil X peLleHus NOCpeAcTBOM METOAO0B XUMUM,
3KOJIOTUYECKOr0 MbILLMIEHNS, YMEeHUSA PYKOBOACTBOBATLCA MM B MO3HaBaTe/IbHOA,
KOMMYHWKaTMBHOW 1 COLNA/IbHOM NPaKTUKE.

METAMNPEOMETHbBIE PE3Y/IbTATDI

B coctaBe MmeTanpeAMeTHbIX pe3ynbTaToOB BbIAENAIOT 3HAYMMblE  AJ1S
(DOPMMPOBaHNA  MUPOBO33PEHNA  0OLLEHay4YHble MOHATUA  (3aKOH, Teopus,
MPUHLMM, rvnoTesa, akT, cMcTema, NMPOLEeCC, 3KCMePUMEHT U APYroe.), KOTopble
NCMO/b3YHOTCA B €CTECTBEHHO-HAYYHbIX Y4eOHbIX NpeameTax M MO3BOMAKT Ha
OCHOBE 3HaHWI M3 3TUX NPeAMETOB (JOPMMPOBATb MPEACTaB/IEHNE O LeNOCTHOW
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Hay4HOW KapTuHEe MUpa, U YHMBepPCa/ibHble YUYebHble AencTBUsA (Mo3HaBaTe bHbIE,
KOMMYHWKaTMBHbIE, PEerynsTUBHbIE), KOTOpble o06ecneynBatoT (HOPMUPOBaHME
FOTOBHOCTM K CaMOCTOATE/IbHOMY M/ITAaHAPOBAHNIO M OCYLLECTB/IEHNIO Y4YeOHOM
[eATeNbHOCTN.

[Mo3HaBaTe/IbHble YHMBEPCA/IbHbIE YHeOHble AeNCTBUS

BazoBble 10rnyeckune gencTens:

YMEHUSA WCMOMb30BaTh MPUEMbI JIOTMYECKOTr0 MbILIEHNA MPU OCBOEHUM
3HAHWI: PacKpbIBaTb CMbIC/T XUMUYECKUX MOHATUIA (BbIAENATb UX XapaKTepHble
MPU3HaKK, yCTaHaB/MBaTb B3aMMOCBA3b C APYrMMU MOHATUAMM), MCMO/b30BATbH
MOHATUA AN 06BACHEHWS OTAENbHBIX PaKTOB 1 SBMIEHWIA, BbIOMPaTb OCHOBAHUSA U
KpuTepun ANA Knaccupukaumm XUMUYECKMX BELLECTB U XUMUYECKUX peakuui,
yCTaHaBMBaTb MNPUUYNHHO-CNELCTBEHHbIE CBA3N MeXAy OObeKTaMu WU3yyeHus,
CTPOUTb NIOrNYECKNe paccyxaeHuns (MHAYKTUBHbIE, AefyKTUBHbIE, MO aHaiornm),
[enaTb BbIBOAbI M 3aKNHOYEHWS;

yMeHVe TNPUMEHATb B MPOLECCe MO3HAHUA MOHATUA (MPeAMETHblE U
MeTanpeamMeTHbIe), CUMBOIMYECKME (3HAKOBbIE) MOAENN, UCMO/b3yeMble B XUMUW,
npeo6pas3oBbIBaTh LUMPOKO MPUMEHSAEMbIE B XVMUW MOAE/bHbIe MPeLCcTaBeHns —
XUMUYECKNA 3HaK (CMMBOM 3/1EMEHTA), XUMMU4YecKas qopmyna W YypaBHeHWE
XUMUYECKOW peakummn — Npu peLleHnn y4yebHOo-Mo3HaBaTe/lbHbIX 3afa4, C YYETOM
3TUX MOZE/bHbIX MPeACTaB/EHN BbISBNATL U XapaKTepu3oBaTb CYLLECTBEHHbIE
MPU3HaKN N3yYaeMbIX 0OBEKTOB — XUMUYECKMX BELLECTB N XMMNYECKNX PeakL A,
BbIABNATL  00OLMe  3aKOHOMEPHOCTW,  MPWUYMHHO-CMEACTBEHHbIE  CBA3M U
MPOTMBOPEYUNSA B M3yYaeMbIX MpoLeccax v ABNeHNsX.

Ba3oBble nccregoBaTenbCKue 4eiCTBUSA:

YMEHVE WNCMO/b30BaTb MOCTaB/IeHHbIe BOMPOCbI B KayecTBe WHCTPYMeHTa
MO3HaHWA, a TakkKe B KayecTBe OCHOBbl 471 (POPMUPOBaHMA TMMNOTE3bI MO
MPOBePKe NPaBuIbHOCTY BbICKa3bIBAEMbIX CYXXAEHU;

NpUoGpeTeHNe OMbiTa MO MIaHMPOBAHUIO, OpraHu3auMn W MPOBELEHNIO
YYEHUYECKMX IKCMEPUMEHTOB, YMeHMe Habnaatb 3a XO04OM  npoLecca,
CaMOCTOATE/IbHO MPOrHO3MpoBaTh ero pesysbTaT, POpMynMpoBaTb 06006LLEHNA U
BbIBOAbI MO pe3y/ibTaTam NpoBeLEHHOr0 OnbITa, UCC/eL0BaHNA, COCTaB/IATL OTUET
0 NpojaenaHHo paboTe.

PaboTa ¢ nHdopmauueit:

yMeHVe BblOMpaTb, aHaM3npPoBaTb W WHTEPNPETUPOBaTbL WH(OPMALMIO
Pas3INYHbIX BULOB U (DOPM MPEeACTaBIeHUs, NMoMyYaeMyto U3 PasHbIX NCTOYHUKOB
(HayyHo-nonynapHad uTepaTypa  XMMUYECKOr0o COAEepXXaHws, CrpaBOYHble
nocobus, pecypcbl VIHTEpHETa), KPUTMYECKM OLEHMBATb MPOTUBOPEUMBYIO U
He0CTOBEPHYO MH(opMaLIMIO;
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YMeHVEe MPUMEHATb pas3/inyHble MeTOAbl W 3anpocbl MPU MOUCKe U 0Tbope
MH(OPMaLMN N COOTBETCTBYIOLUMX [aHHbIX, HEOOXOAWMbIX [NS BbINOSHEHUS
yuyebHbIX 1 No3HaBaTeNbHbIX 3af4a4 OnpefenéHHOro Tuna, NprobpeTeHve onbiTa B
06M1aCTU  MCMNONb30BaHUA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOMUA,
OB/NafieHne KyNbTYpPOi aKTUBHOIO NCMO/Ib30BAHUA Pa3/INYHbIX MOUCKOBbLIX CUCTEM,
CaMOCTOATE/IbHO BblOMpaTh ONTUMa/IbHYHO (DOPMY MpPeAcTaBeHNs NHOPMaLnN 1
WNIKOCTPUPOBATL peLlaeMble  3aayv  HEC/IOXKHbIMW  CXemMaMK, AuarpamMmMamu,
ApYrMn hopmamm rpaukm n nx KOMeMHaLMsaMK;

YMEHMe WCMofib3oBaTb W  aHa/M3MpoBaTb B Mpouecce YyyebHOM u
nccnefoBaTelbCKOM AeATeNIbHOCTM UH(OPMALMIO O BAUAHUM MPOMBILLIEHHOCTH,
CeNbCKOr0 XO03AWCTBA M TpaHCMNopTa Ha COCTOSHME OKPYXKatoWein npupoaHoN
cpefbl.

KoMMyHMKaTuBHbIE YHMBEPCa/IbHbIE YYebHble LeCTBUA:

YMeHNs 3ajasaTb BONpocbl (B Xoge Awanora u (Mnm) [ucKyccun) no
cywiectsy  obcyxgaemo  Tembl,  (OPMY/IMpoOBaTb  CBOW  NPeANOXeHUs
OTHOCUTE/IbHO BbIMOJIHEHWS NPELI0XEHHON 3aja4u;

YMEHUS  MpeAcTaBnATb  MOJlyYeHHble  pe3yfibTaTbl  MO3HaBaTe/IbHOM
[EATENbHOCT B YCTHbIX W TMUCbMEHHbIX TeKCTax; AenaTb Mpe3eHTauuto
Pe3y/ibTaTOB BbIMO/IHEHUS XMUMUYECKOro 3KcrneprvMeHTa (1abopaTopHOro OrbiTa,
nabopaTopHOI paboTbl NO UCCNE0BaHNIO CBOMNCTB BELLECTB, Y4eOHOr0 NPoeKTa);

YMeHUs Yy4yebHOro COTPYyAHMYECTBA CO CBEPCTHUKAMW B COBMECTHOM
Mo3HaBaTe/IbHOW M UCCNeLoBaTeflbCKOM  AeATe/IbHOCTU  MPU  pPeLLeHnm
BO3HMKaOLWMX Mpo6sieM Ha OCHOBE Y4éTa OOLMX WHTEPEecOB W COriacoBaHUs
no3vuunin (0becy>KaeHnsl, 06MeH MHEHWUSMU, «MO3rOBbIE LUTYPMbI», KOOpAMHALMS
COBMECTHbIX  [eNCTBWIA, OnNpeAeneHne KpUTEPMEB MO OLEHKe KayecTsa
BbIMNO/IHEHHOW PaboTbl 1 Apyrue).

PerynatveHble yHUBepCca/lbHble yUYebHble [eCTBUA:

YMeHVEe CaMOCTOSTe/lbHO OnpefenaTb Lenu AedATeNIbHOCTW, MIaHUpOoBaTh,
OCYLLECTB/IATb, KOHTPO/MPOBAaTh U NP HEOOXOAMMOCTN KOPPEKTUPOBATb CBOKD
[eATe/IbHOCTb, BbloMpaTh Hanbosee aieKTMBHbIE CMOCOObI PELLEHNS YUYEOHbIX U
Nno3HaBaTe/IbHbIX 3a4ay, CaMOCTOATE/IbHO COCTaBMATb WM  KOPPEKTMPOBaTb
NPeANOXeHHbIA  anropuTM  AeWACTBUIA NPW  BLIMOJIHEHUW 33faHWIn C  YYETOM
MOSlyYeHMs1 HOBbIX 3HaHMI 06 M3y4yaemblX OOBEKTAX — BELLECTBAX W peakuusx,
OLeHMBaTb COOTBETCTBME MOJlYYEHHOrO pe3y/ibTaTa 3afB/eHHOW Len, yMeHue
MCNONb30BaTh M aHaIN3MPOBATL KOHTEKCTbI, Mpea/iaraemble B YC/10BUN 3afaHNN.

NMPEAMETHbIE PE3Y/IbTATDI

B coctaBe npeAMeTHbIX pe3ynbTaTOB MO OCBOEHUIO 0653aTeflbHOro
COAepXKaHusi, YCTaHOB/IEHHOIO AaHHOW (hefepasibHOM paboyeir Nporpammon,
BbIAENAOT: OCBOEHHblE 00Y4YalOLMMUCA Hay4Hble 3HaHWSA, YMEHWUS U Cnocoobl
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[eNCTBUIA, creyuduyeckme Ana  NpeaMeTHOM 061acTn  «XUMusa»,  BUbl
[eATeNbHOCTM MO MOJYYEHWK0  HOBOIO  3HAaHWA, €ero  MHTepnpertauuu,
npeo6pasoBaHNIo Y NPUMEHEHNIO B Pa3/INUHbIX YYEOHBIX N HOBbIX CUTYaLMSAX.
K KoHLy 06y4eHus B 8 Knacce npeAMeTHbIe pe3y/ibTaTbl HA 6a30BOM YPOBHE
AO/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYAKOLLMXCA YMEHUI:
PacKpbIBaTb CMbIC/T OCHOBHbIX XMMWYECKMUX MOHATWIA: aTOM, MOJIEKYNa,
XVMUYECKNIA 3/1EMEHT, NPOCTOE BELLEeCTBO, C/IOXHOE BeLLECTBO, CMeCb
(o4HOpPOLHAs M HEOAHOPOAHASsA), Ba/IEHTHOCTb, OTHOCUTE/IbHAs aTOMHasA U
MOJIEKYNIipHas Macca, KOMMYecTBO BeLlecTBa, MOJb, MOJIpHas Macca,
MaccoBas [0/ XMMUYECKOro 3/1eMeHTa B COEAUHEHUMN, MONAPHbIA 00BLEM,
OKCW[, KWCNOTa, OCHOBaHWE, COfb, 3/IEKTPOOTPULATENIBHOCTb, CTEMEHb
OKMC/EHUNSA, XMMWUYECKas peakuus, KnacCUuKaums peakumin: peaxumu
COEAMHEHUNS, peakUuMn PasoXeHUs, peakuun 3aMeLLeHns, peakumu
06MeHa, 3K30- 1 3HLOTEPMUYECKME peakLmun, TENM0BOW 3PgeKT peakumu,
AP0 aTtoma, 3MIEKTPOHHbIA CNoKM aTtoma, aToMHas opbuTanb, paguyc
aToMa, XMMuYeckKasa CBsi3b, MONAPHAA N HeronsapHas KOBa/IeHTHas CBS3b,
MOHHaa CBA3b, MOH, KATWUOH, aHWOH, PacTBOp, MaccoBas [0S BellecTsa
(MpoLEeHTHasA KOHLUEHTpauus) B pacTBope;
WNNOCTPUPOBATL  B3aMIMOCBA3b  OCHOBHbLIX  XUMWYECKUX TMOHATUIA U
MPUMEHATb 3TU NOHATUSA NPU ONNCAHUW BELLECTB U X NPeBpaLLeHNI;
NCMO0Mb30BaTb XMMWYECKYIO CUMBOJIMKY [J11  COCTaB/IEHUS  hopmyn
BELLLECTB U YPaBHEHUI XUMUYECKNX PeaKLUiA;
OnpefensaTb Ba/leHTHOCTb aTOMOB 3/1EMEHTOB B GMHAPHbLIX COeAVHEHUSX,
CTEMeHb  OKWC/IEHUS  3/1IEMEHTOB B OWMHApHbIX  COeAUHEHUAX,
NPUHAL/IEXXHOCTb BELLECTB K OMpeAenéHHOMY Knaccy COeAVHeHWn Mo
opmynam, BWA XUMUYECKOW CBA3M (KOBaJleHTHas W WOHHas) B
HeopraHM4YecKnX CoeANHEHUSX;
packpbiBaTb CcMbIC [lepuogmyeckoro 3akoHa [. W. MeHgeneesa:
AEMOHCTPUPOBaTb MOHWMaHME MepUoANYECKOn 3aBUCUMOCTU CBOWCTB
XVMUYECKUX 3/IEMEHTOB OT WX MNONOXEHUA B [epnofuyeckon cucTeme,
3aKOHOB COXpaHeHus MacCbl BeLLeCTB, MOCTOAHCTBA COCTaBa, aTOMHO-
MOJIEKYNIAPHOIO YYeHus, 3aKoHa ABoragpo;
OMucbIBaTb W XapaKTepu3oBaTb TabaMyHyto opmy [leproanyeckoi
CUCTEMbI  XMMWYECKMX 3/IEMEHTOB: pas3nyatb MOHATUA  «r/1aBHaS
nogrpynna (A-rpynna)» n «nobo4yHasd nogrpynna (b-rpynna)», manbie u
6ofblUMe Nepuofbl, COOTHOCUTbL 0003HAYEHUs, KOTOpble MMEKTCA B
Tabnuue «lleproamyeckast cuctema XuMMMYECKUX 3nemeHtoB O. W.
MeHzeneeBa» C YMC/IOBbIMM  XapaKTepUCTUKaMW CTPOEHWS aToMOB
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XUMUYECKNX 3/1eMeHTOB (COCTaB M 3apsg f4pa, obLiee YNCI0 31eKTPOHOB
1 pacnpeseneHne nx no 3/1eKTPOHHLIM CNOAM);
KaccuuumpoBaTb XUMUYECKME 3/IEMEHTbI, HeOpraHU4eckune BeLLECTBa,
XUMUYECKMe peakumm (MO YMC/y M COCTaBy Y4aCTBYHOLIMX B peakuuu
BELLLeCTB, MO TEenj0BOMY 3MEKTY);
XapaKTepu3oBaTb (ONMUCbIBaTb) 00LLME XMMUYECKME CBOMCTBA BeLLECTB
Pa3/IMYHbIX KaccoB, MOATBEPXKAAsA OnuvcaHue npumMepamy MoKy ISPHbIX
YPaBHEHMNI COOTBETCTBYHOLLMX XMMUYECKNX PeaKLuii;
MPOrHO3MPOBaTh CBOMCTBA BELLECTB B 3aBMCUMOCTW OT UX Ka4eCTBEHHOIO
COCTaBa, BO3MOXHOCTW MPOTEKAHWA XUMUYECKUX MpeBpalleHnii B
Pa3/INYHbIX YCNOBUAX;
BbIYNC/NATL  OTHOCUTENIbHYIO  MOJEKY/NAPHYIO W MOMSAPHYHD  Macchbl
BELLEeCTB, MAacCOBYH [O/I0 XUMWYECKOro 3fieMeHTa nNo qopmyne
COeAIMHEHUNS, MacCOBYHO [0/ BELLECTBA B PacTBOPE, NPOBOANTL PaCUEThI
MO YPaBHEHMIO XMMWUYECKOIN peakuun;
NMPUMEHATb OCHOBHbIE OMnepaumn MbIC/IUTENIbHOW [eATe/IbHOCTU — aHa/In3
N CUHTE3, CpaBHeHWe, 0600LLeHNe, cUCTeMATU3aUMIO, KnaccuguKauuio,
BbISIBNIEHVE MPUUYNHHO-CNEACTBEHHbIX CBA3EW — A1 M3Y4YeHUs CBOWCTB
BELECTB U XUMUYECKMX peakLMil, eCTeCTBEHHO-Hay4YHble MeTOoAbl
No3HaHWA — HabMoAeHWe, W3MepeHne, MOAENNPOBaHUe, 3KCMEePUMEHT
(peasibHbIiA 1 MbIC/IEHHBIN);
CnefoBaTb  MpaBuiam  MOMb30BaHUS  XUMWUYECKOW  nocyfod U
nabopaTopHbIM 060pyAOBaHMEM, a TakXke MpasuiaM obpalleHns ¢
BelecTBaMy B COOTBETCTBUM C WHCTPYKUMAMW MO  BbIMOSIHEHNIO
NabopaTopHbIX XUMWUYECKUX OMbITOB MO MOMYYEHUO W COBMpaHUIO
razoobpasHblX BellecTs (BoZopoda W KMCNOpoAa), NPUroTOB/EHUIO
pacTBOPOB C OMNpeAeNnéHHON MaccoBO [0/ieil PaCTBOPEHHOIO BELLECTBA,
nnaHMpoBatb W NPOBOAMTL  XUMWUYECKME  IKCMEPUMEHTbI MO
pacno3HaBaHMIO PacTBOPOB LUEIOYEN N KACNOT C MOMOLLbI0 MHAMKATOPOB
(nakmyc, heHONMTaNIENH, METUNIOPAHX U ApYTLe).

K KOHUYy 06yyeHuns B 9 Knacce npeameTHble pe3y/ibTaTbl HA 6a30BOM YPOBHE

AO0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYAKOLLMXCA YMEHUI:

PacKpblBaTb CMbIC/T OCHOBHbIX XWMMWYECKUX MOHATUIA: XUMWYECKMNIA
3/IEMEHT, aToM, MOJIeKY/la, WOH, KaTWOH, aHWOH, MPOCTOe BELLECTBO,
C/TIOXKHOE BeLLeCTBO, Ba/IEHTHOCTb, 3/1EKTPOOTPULATENbHOCTb, CTEMeHb
OKMC/IEHUNA, XMMUYECKas peakLmus, XUMmMyeckas CBA3b, Tera0BOW aghdeKT
peakuun,  MOSb,  MOJIPHbIA  00BLEM,  PacTBOp,  3MEKTPOSIUTSI,
He3NeKTPONNTbI, 3MIEKTPONUTUYECKAA AMccoumalms, peakumm WOHHOMO
obMeHa, KaTaim3atop, XMMMUYEeCKOe paBHOBecue, 0b6paTMMble U
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HeobOpaTVMble peakuun, OKUCIUTENIbHO-BOCCTAaHOBUTE/bHbIE peakLuu,
OKUCNNTENb,  BOCCTaHOBWUTENb,  OKWC/MEHWE U BOCCTAHOB/IEHWE,
aNNoTpoNusa, amoTepHOCTb, XMMUYecKas CBA3b (KOBasIeHTHasdA, MOHHaA,
MeTa/l/IMYeckast), KpUCTa/IIMYecKas pewléTka, KOppo3us  MeTaslsios,
CMJiaBbl, CKOPOCTb XMMMWYECKON peakuuu, MpefesibHO AonycTumas
KOHUeHTpauma MNAK BeLLecTBa;

WNIKOCTPUPOBATb  B3aUMOCBA3b  OCHOBHbLIX XUMMWUYECKUX MOHATUA 1
MPUMEHATb 3TU NOHATUSA NPU ONNCAHNW BELLECTB U NX NPeBpaLLeHNI;
MCMO/Mb30BaTb XMMWYECKYIO CUMBOJIMKY [/11  COCTaB/IEHUS  hopmyn
BELLIECTB M YPaBHEHUI XMMUYECKUX peakLniA;

OMpefensTb Ba/IEHTHOCTb U CTENEHb OKUC/IEHNSA XUMUYECKNX 3/IEMEHTOB B
COEAMHEHUAX Pa3/IMYHOro COCTaBa, MPVHALMIEXHOCTb BELeCTB K
ornpefenéHHOMY KnacCcy COeAMHEHMI No opmynam, BUA XMMWUYECKOW
cBA3M (KOBa/IeHTHas, WOHHasA, MeTa/inyeckas) B HEOPraHUYecKumx
COeAMHEHUAX, 3apsAA MOHA MO XMMMUYECKON (hopMmyrie, XapakTep cpefbl B
BOAHbIX PacTBOpax HEOPraHMYeCKUX COeAUHEHWNIA, TUM KPUCTaINYECKOR
PELUETKM KOHKPETHOIO BELLIECTBa,;

packpbiBaTb CcMbIcn [lepuognyeckoro 3akoHa [. W. MeHpgeneesa u
AEMOHCTPUPOBaTb €ro MOHUMaHWe: OMnucbiBaTb U XapaKTepu3oBaTb
TabnnyHyto opmy [Meproamyeckoil CUCTEMbI XMUMUYECKUX 3/1EMEHTOB:
pasimyatb MOHATUA «rnaBHasa nogarpynna (A-rpynna)» u «noboyHas
nogrpynna (b-rpynna)», Manble K 6o0nblUMe MNepuoabl, COOTHOCUTb
0003HayeHWs, KOTOpble WMEKTCA B MNepuoanyeckoin Tabnuue, C
YMC/IOBbIMM  XapaKTepUCTUKaMW  CTPOEHUS  aTOMOB  XMMUYECKMUX
aNeMeHTOB (cocTaB W 3apaf fapa, obuiee YMCNO 3MEKTPOHOB U
pacnpefeneHne WX MO 3MEKTPOHHLIM C/I0SIM), OOBACHATL  06LMe
3aKOHOMEPHOCTU B M3MEHEHMW CBOWCTB 3/IEMEHTOB N UX COEAUHEHWI B
npesenax masbixX MePUOAOB N rNaBHbIX MOATPYNM C YYETOM CTPOEHUSA KX
aTOMOB;

KnaccuguumMpoBatb XMMUYECKMEe 3/M1EMEHTbI, HEOPraHMYeckue BeLLecTBa,
XUMUYecKne peakummn (Mo YmMcny U COCTaBy Y4dacCTBYHOLLMX B peakumu
BELLIECTB, MO Ten/I0BOMY 3NMEKTY, N0 U3MEHEHUIO CTEMEHEN OKUCNEHNS
XUMUYECKMX 3/IEMEHTOB);

XapakTepunsosaTb (ONUCbIBATb) 06LIME W Cneunpuyeckne XnMMmnyeckme
CBOMCTBAa MPOCTbIX W CNOXHbIX BeLLeCTB, MOATBEPXKAas OnucaHue
npuMepaMn  MOJSIEKY/IIPHBIX U WMOHHBLIX YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUYECKNX peaKkLuii;

COCTaB/ATb YPaBHEHUS  3MIEKTPOMTUYECKON —auccoumaumm  KUCHoT,
LLLe/I0Yel 1 COMeit, NosHbIe U COKpaLWEHHbIE YPaBHEHUS peakUmMii MOHHOMO
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06MeHa, YypaBHEHWS peakuuii, MOATBEPXAAOWMX  CYLLECTBOBaHME
reHeTMYECKOM CBA3N MeXAY BelLecTBamm pas/InyHbIX KacCos;
packpblBaTb CYLWHOCTb  OKMC/UTE/IbHO-BOCCTAHOBUTENbHBLIX — peaKLmil
MOCPeACTBOM COCTaB/IEHWNA 3M1EKTPOHHOMO 6asiaHca aTUX peakLuia;
MPOrHO3MPOBaTb CBOWCTBA BELUECTB B 3aBUCMMOCTM OT WX CTPOEHMS,
BO3MOXHOCTW MPOTEKAHNS XMMUYECKUX MPEBPALLEHNA B  Pas/INYHbIX
YC/IOBUSAX;

BbIYMCNATb  OTHOCUTENIbHYIO  MOJIEKYNISIPHYKD U MOMSIPHYI0  Macchbl
BELLEeCTB, MAacCOBYH) [O/II0 XMMWYECKOro 3/1eMeHTa Mo ¢opmyrne
COeAiMIHEHUS, MacCOBYHO A0/ BELLECTBA B PacTBOPE, NPOBOANTL PaCUEThI
M0 YPaBHEHMIO XMUYECKOI peakuuu;

cobnogatb  npaeBuna  Mofib30BaHMA  XUMWUYECKOW  Mocygod U
nabopatopHbiM 060pyAOBaHMEM, a TakXe npaBuna obpalleHns ¢
BewecTBaMy B COOTBETCTBUM C  WMHCTPYKUMSMU MO BbINOSIHEHNIO
NabopaTopHbIX XUMWUYECKMX OMbITOB MO MOMYYEHUO W COBUMpaHUIO
razoobpasHbIX BeLLeCTB (aMmMmnaka 1 yrieKncioro rasa);

NPOBOANTL  peakuuun, MoATBEpXKAaloWme  KayeCTBEHHbIM  COCTaB
pas/INyHbIX BELLECTB: pacro3HaBaTb OMNbITHLIM MYyTEM Xiopug-, 6pomma-,
noana-, kapboHat-, docar-, cuMkaT-, cynbgar-, FMAPOKCUA-UOHBI,
KaTMOHbl aMMOHMS U WMOHbI M3YYeHHbIX METasNIoB, NPUCYTCTBYHOLLIME B
BO/AHbIX pacTBOpax HeOpraHMYeCcKnNX BELLECTB;

NMPUMEHSATb OCHOBHbIE OrMepaunm MbICIUTENIBHON AeATeNIbHOCTU — aHan3
N CUHTE3, CpaBHeHWe, 0600LIEeHNe, CUCTEMATM3ALUMIO, BbISB/IEHWE
NMPUYNHHO-CNEACTBEHHBIX CBA3EA — ANF U3YYeHWUs CBOMCTB BELLECTB U
XUMUYECKNX peaKkLMil, eCTeCTBEeHHO-Hay4yHble METOAbl MO3HaHUS —
HabnogeHne, M3MepPeHe, MOAENNPOBaHME, 3KCNEPUMEHT (peasibHblii 1
MbIC/IEHHbIA).



TEMATWNYECKOE NMNJ1AHNPOBAHUE
8 KJ/IACC
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No

HavnmeHoBaHWe pa3fenoB 1

KonnyecTtBo 4YacoB

KOHTpPO/IbHbIE

lNMpaKTnyeckue

ANeKTPOHHbIEe (LNpPOBbLIE)

n/n TeM nporpamMmbl Bcero obpasoBaTe/ibHble Pecypchbl
paboThbl paboTbl
Pa3gen 1. MNepBoHaYa/ibHble XUMUYECKME NOHATUA
Xnmust — BakHas 061acTb
11 eCTeCTBO3HaHl/IFI n 5 9 Bubnunoteka LIOK
NPaKTU4eckon AeATeNbHOCTU https://m.edso0.ru/7f41837c
yesioBeKa
12 BellecTBa N XumMnyeckue 15 1 Bubnmoteka LLOK
peakunu https://m.edsoo.ru/7f41837c
WToro no paspeny 20
Pasgen 2. BaxkHelLune NpeAcTaBUTEN IV HEOPraHNYECKUX BELLLECTB
51 Bo3gyx. Kucnopog. lNoHAtne 5 Bubnmoteka LLOK
06 oKcmpaax https://m.edso0.ru/7f41837c
59 Bogopog. lNoHATne 0 Kncnotax 3 1 Bubnmoteka LLOK
n conax https://m.edsoo.ru/7f41837c
53 Bopa. PacTtBopbl. [NoHATHE 06 5 1 1 Brubnmoteka LLOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHbIe Knacchbl ) 1 1 1 Bubnmoteka LLOK
HEOPraHMYecKnx CoeaNHEHNN https://m.edso0.ru/7f41837c
VToro no pasgeny 30

Pasgen 3. MNMeproanyeckunin 3aKoH 1 MNMeproamyeckasi cuctema XMMmnyeckmnx anemeHTos . . MengeneeBa. CTpoeHMe aTOMOB.
XumMmnyeckas cBssb. OKMUCINTENbHO-BOCCTaHOBUTE/TbHbIE peakLumn
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MeproanyecKnii 3aKoH 1
lNepnognyeckaa cucrtema

bubnunoteka LIOK

A 7
3 XUMUYECKNX anemeHTOoB . U. https://m.edso00.ru/7f41837c
MeHpeneesa. CTpoeHune aTomMa
XNMUYecKas CBsi3b. BubnvoTexa LIOK
3.2 OKmCAMTENIbHO- 8 2 https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTE/IbHbIE peaKkLnn
bubnunoteka LIOK
vitoro o pasaeny 15 https://m.edsoo.ru/7f41837¢c
Pe3epBHOe Bpems 3 Bubnuoteka LIOK
P P https://m.edsoo.ru/7f41837¢c
OBLLEE KOTMYECTBO YACOB IO 68 5

MPOIrPAMME
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9 K/NTACC
Konnyectso 4acoB ONEeKTPOHHbIe
HanmeHoBaHWe pa3fenos v Tem (unppoBble)
Ne n/n KoHTponbHble  [NpakTuyeckune
nporpaMmbl Bcero 6 6 obpasoBaTefibHble
paboThbl paboTbl pecypebl
Pa3gen 1. BellecTBo U XMMNYeCKue peakumnu
11 [MoBTOpPEHWME N YrNyBneHne 3HaHWI 5 1 Bubnmoteka LLOK
' OCHOBHbIX pas3fenos Kypca 8 Knacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 Bubnmoteka LLOK
' peakL it https://m.edso0.ru/7f41a636
13 DNeKTPoNUTUYEeCKas auccolmaums. 8 1 1 Bubnmnoteka LIOK
' X1MUYeCKMe peakuumn B pacTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pa3gen 2. HemeTan bl U NX COeMHEHUA
51 O6Lan XxapaKTepucTnKa XMMNYECKNX 4 1 Bubnmoteka LLOK
' anemeHToB VIIA-rpynnel. [anoreHsl https://m.edsoo.ru/7f41a636
O6LLas xapaKTeprcTnKa XMMmMYeCKnX
2.2 3neu|\j|'eHTo:VIA—pr nnbl. Cepa u eé 6 bubnnoreka LIOK
' pynriel. L-ep https://m.edso00.ru/7f41a636
COeANHEHUS
O6LLas xapaKTeprcTnKa XMMmMYeCKnX
2.3 QHEUI\;Il'eHTOBp VA-lrJ nnbl. A30T, hochop 1 nx 7 1 bubnmoreka LIOK
' pynrie. ’ P https://m.edso00.ru/7f41a636
COeflIMHeHNs
O6LLas xapaKTeprcTnKa XMMmMYeCcKnX
24 QHEUI\;Il'eHTOBp IVA-pr nnbl. Yrnepoa v 8 1 2 bubnnoreka LIOK
' . pynnbl. POA https://m.eds00.ru/7f41a636
KPEMHWIA 1 UX COEANHEHUSA
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WToro no pasgeny 25
Pa3gen 3. MeTannbl N nx coefUHEHUA
o bubnunoteka LIOK
31 Obue ceoitctea meTannos 4 https://m.edso00.ru/7f41a636
. bubnunoteka LIOK
3.2 BaxkHeunwwmne MeTanibl N X CoeaUHEHUS 16 httos://m.edsoo.ru/7f41a636
Toro no pasgeny 20
Pasgen 4. XuMmnsa 1 oKpy»karoLlas cpefa
4.1 BeLecTBa 1 MaTepunasibl B XXU3HN Yen0BeKa 3 bubnuoreka LIOK
' " P https://m.edso00.ru/7f41a636
Toro no pasgeny 3
Pe3epBHOe Bpems 3 bubnmorexa LIOK
P P https://m.edso0.ru/7f41a636
OBLEE KOJTIMYECTBO YACOB IO NMPOIrPAMME 68




NOYPOYHOE NMNJIAHNPOBAHUE
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8 KJTACC
KonunyecTtso yacoB ONEKTPOHHbIe
Ne Jata unpposbIle
Tema ypoka
n/n yp Bcero KOHTpONbHbIe  TlpakTueckue n3ydyeHnss = obpasoBaTesibHble
paboThbl paboTbl
pecypcebl
MpeaMeT XuMun. Posib XMMUK B YKU3HN 1 Bubnmoteka LLOK
yesioBeKa. Tena v BelllecTBa https://m.edsoo.ru/ff0d210c
[MoHATME 0 METOAAX MO3HAHUA B XUMUM 1 bubnuoreka LIOK
A https://m.edsoo.ru/ff0d227e
MpakTnyeckas pabota Ne 1 «[lMpaBuna
paboTbl B 1abopaTtopun 1 NPUEMBI 1 Bubnmnoteka LLOK
0b6paLLeHns ¢ nabopaTopHbIM https://m.edsoo.ru/ff0d23dc
obopyaoBaHMem»
YuncTble BelecTsa 1 cmecu. Cnocoobb! 1 Bubnnoteka LLOK
pasfeneHns cMecen https://m.edsoo.ru/ff0d26ca
MpakTnyeckas pabota Ne 2
«PasgeneHmne cmecein (Ha npumepe 1 bubnuoreka LIOK
" https://m.edsoo.ru/ff0d28c8
OUYMCTKM NOBapPEeHHOI COMN)»
ATOMbI 1 MONEKY/bI 1 bubnuoreka LIOK
y https://m.edsoo.ru/ff0d2a6¢c
XVMUYECKNE 3/IEMEHTLI. 3HAKU 1 Bubnnoteka LLOK
(CUMBO/IbI) XUMUYECKMX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
[MpocTble 1 CNOXHble BeLLecTBa 1 bubnworexa LIOK
P . https://m.edsoo.ru/ff0d2a6¢c
bubnnoteka LIOK
ATOMHO-MO/IEKYIAPHOE YYEHME 1

https://m.edsoo.ru/ff0d2d50
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3aKOH NOCTOAHCTBA COCTaBa BeLLEeCTB.

Bubnnoteka LLOK

10 Xumnyeckas opmyna. BaneHTHOCTb https:/m.edsoo.ru/ffod2eae
aTOMOB XMMUYECKMX 3/1eMEHTOB
1 OTHOCUTENbHAsA aTOMHaa macca. Bubnmnoteka LLOK
OTHOCKTENbHAA MONEKYApHaa Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 013 XMMNU4ecKoro Bubnmoteka LLOK
3NeMeHTa B COeaNHEHNN https://m.edsoo.ru/ff0d350c
13 KonunyecTso BeLlecTsa. Morb. Bubnnoteka LLOK
MonsapHas macca https://m.edsoo.ru/ff0d5230
14 dU3nYecKne N XMMUYECKNE ABNEHNS. Bubnmnoteka LLOK
XVMUYecKaa peakumns https://m.edsoo.ru/ff0d37fa
15 [Mpr3HaKn 1 ycnoBus NPOTEKaHNA Bubnmoteka LLOK
XUMUYECKUX peakLinii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHMs MacCbl BELLECTB. Bubnmnoteka LIOK
XMMUYECKNE ypaBHEHUSA https://m.edsoo.ru/ff0d3b88
BbluncneHusa KonnyecTsa, Macchl
17 BELLleCTBa MO0 ypaBHEHUAM XUMNYECKNX bubnworexa LIOK
= o yp https://m.edsoo.ru/ff0d5708
peakuumn
Knaccugumkayms XuMmMyecknx peakuuii
18 (coe MHOEHMﬂu as3fnoXeHns P bubnuoreka LIOK
A P ' https://m.edsoo.ru/ff0d3f34
3amMelLeHuns, 06MeHa)
M. B. JTOMOHOCOB — YY4EHbIIA-
19 3HUMKnoneauct. O606LLIeHME 1 bubnmoteka LIOK
' o https://m.edsoo.ru/ff0d40c4
cucTematumsaumsa 3HaHUM
20 KoHTposnbHas pabota Nel no teme 1 Bubnnoteka LLOK
«BeLecTBa U XMnyeckume peakuum» https://m.edso0.ru/ff0d4290
91 Bo3gyx — cmech rasos. CocTtas Bubnmoteka LLOK

BO3ayxa. Knucnopog — anemeHT u

https://m.edsoo.ru/ff0d448e




30

npocToe BellecTBo. O30H

dur3nyecKne n XMMUYECKME CBONCTBA

Bubnmnoteka LLOK

22 KMCTIOPOAR (peakLm OKvCTIeHIs, https://m.edsoo.ru/ff0d4614
ropeHwue). MoHATHE 06 oKcnaax
Cnocobbl NoslyveHnst Kcnopoaa B
23 naboparopuu ﬁ I'IpOMbIUJﬂerHOpICTI/I bubnuoreka LIOK
' https://m.edsoo.ru/ff0d497a
MpumeHeHWe Kncnopoaa
TennoBoi 3hHeKT XMMUYECKON
24 peakumun, NOHATNE O Bubnnoteka LLOK
TEPMOXMMUNYECKOM YPaBHEHNW, IK30- U https://m.edsoo.ru/ff0d4790
3HOO0TEPMUYECKUX PeaKLMAX
Tonnmeo (He(Tb, Yrosib N MeTaH).
25 3arpsisHeHVe BO3ayxa, Crnocobbl ero bubnuoreka LIOK
’ https://m.edsoo.ru/ff0d4c4a
npeaoTBpaLLeHns
MpakTnyeckas padota Ne 3 no Teme
26 «[lonyyeHne n cobmpaHve Kmucnopoaa bubnuoreka LIOK
o ’ https://m.edsoo.ru/ff0d4ae2
N3y4yeHue ero CBONCTB»
97 Bogopos — 3anemMeHT 1 npocToe Bubnmoteka LLOK
BELLeCcTBO. HaxoxaeHne B npupoae https://m.edsoo.ru/ff0d4ddo
28 Pun3nyeckme 1 XMMUYeCKMe CBOCTBA Bubnnoteka LLOK
BogopoAa. lNprumeHeHne Bogopoa https://m.edsoo.ru/ff0d4ddo
29 [NoHATKME 0 KNcnoTax u conax bubnuoreka LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnocobbl nony4veHns Bogoposa B Bubnnoteka LLOK
nabopatopuu https://m.edsoo.ru/ff0d4ddo
MpakTnyeckas padota Ne 4 no Teme
Bubnnoteka LLOK
31 «[Mony4yeHne n cobmpaHmne BOLOPOAA,

n3yyeHune ero CBOWACTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHbIin 06BbEM ra3oB. 3aKOH

Bubnmnoteka LLOK

2
3 ABoragpo https://m.edsoo.ru/ff0d542e
BbluncneHns o6bEMa, KonnmyecTsa
33 BELLieCcTBa rasa no ero N3BecTHOM bubnuoreka LIOK
- \ y https://m.edsoo.ru/ff0d55a0
KONNYECTBY BeLLecTBa U 06bEMY
BbluncneHns 06bEMOB rasos no
34 aBHEHWIO peakLnmn Ha OCHOBE 3aKOHa bubnuoreka LIOK
yp . peaxl o https://m.edsoo.ru/ff0d5708
06bEMHbIX OTHOLLEHWiA ra3os
35 Pun3nyeckme N XMMUYeCKMe CBOCTBa Bubnnoteka LLOK
BOAbI https://m.edsoo.ru/ff0d587a
36 CocTaB 0CHOBaHMiA. [NoHATKE 06 Bubnnoteka LLOK
MHANKaTopax https://m.edsoo.ru/ff0d59e2
Bopga Kak pacTBopuTesb. HacbILLeHHbIe
37 n Hp'eHaCbI peHHbls acTBopbl MU;CCOBaFI bubnuoreka LIOK
- P Pl https://m.edso0o.ru/ff0d5b40
[l0/19 BeLLeCTBa B pacTBope
MpakTnyeckas padota Ne 5 no Teme
38 «[1puroTosnieHne pacTBOPOB C Bubnuoteka LLOK
onpefenéHHoM MaccoBol A0nei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BeLLecTBa»
39 KoHTponbHas pabota No2 ro Teme 1 Bubnnoteka LLOK
«Kucnopopg. Bogopoz. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuabl: cocTas, Knaccugmkaums, Bubnnoteka LLOK
HOMeHKnaTypa https://m.edsoo.ru/ff0d664e
MMonyyeHne N XMMUYECKMe CBONCTBA
41 KMCNOTHbIX, OCHOBHbIX 1 aMPOTEPHbIX bubnuoreka LIOK
’ https://m.edsoo.ru/ff0d664e
OKCNZ0B
42 OcHoBaHuA: cocTaB, Knaccuukaums, Bubnnoteka LLOK

HOMEHKnaTypa

https://m.edsoo.ru/ff0d67ca
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43 MonyyeHne N XMMNYECKMe CBONCTBA Bubnnoteka LLOK
OCHOBaHWM https://m.edsoo.ru/ff0d67ca
Kucnotbl: cocTas, Knaccupukaums, Bubnmoteka LLOK

44
HOMEHKNaTypa https://m.edsoo.ru/ffOdfee2

45 MonyyeHne N XMMUYECKMe CBONCTBA Bubnmoteka LLOK
Kucnot https://m.edsoo.ru/ff0dfee2
Conu (cpefHue): HOMeHKNATypa,

46 CI'IOCOébFI) rﬂ)n l4)e|-|v|;| XI/IMI/I‘-IZI(FZ)KVIE bubmuoreka LIOK

o y ' https://m.eds00.ru/00ad9474
CBOWCTBaA
MpakTnyeckas pabota Ne 6. PeleHue

47 3KCMNepMeHTa/IbHbIX 33434 Mo Teme Bubnnoteka LLOK
«OCHOBHbIe Knaccbl HEOPraHMYecKnx https://m.edsoo.ru/00ad9b7c
COeIMHEHNIN

48 ["eHeTnYeCcKada CBA3b MeXay Knaccammu Bubnmoteka LLOK
HeopraHNYecKnx CoeanHeHN https://m.edsoo.ru/00ad9a50

. Bubnmnoteka LLOK
49 O606LLeHME 1 cucTeMaTn3aLms 3HaHWI
. H https://m.edsoo.ru/00ad9ch2
KoHTponbHas pabota Ne3 ro Teme
50 "OCHOBHbIe KNlacCbl HEOPraHNYECKUX 1 bubnworexa LIOK
o P https://m.edsoo.ru/00ad9ela
COeAVHEHUN
[MepBble MNONLITKA KNnaccugmKalmm
51 xmnﬁmqecmx 3/1eMEHTOB ﬁOHHI:I'l'I/Ie 0 bubnuoreka LIOK
' https://m.edso0.ru/00ad9ffa
rpynmnax CXo4HbIX 3/IEMEHTOB
MepnoanYecKnii 3aKoH 1
bubnnoteka LLOK
52 lNepnoanyeckaa cucteMa XMMNYECKNX
https://m.edsoo.ru/00ada52c
anemeHToB A. . MeHaeneesa
53 MMepwuogpl, rpynnbl, NOArpynMbl bubnmoteka LIOK

https://m.edsoo.ru/00ada52c¢
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CT1poeHune aTomoB. CocTaB aTOMHbIX

Bubnmnoteka LLOK

54
aaep. M3oTonesl https://m.edsoo.ru/00ada342
CTpoeHMe 31eKTPOHHbIX 060/104eK
. Bubnnoteka LLOK
55 aTOMOB 3/1EMEHTOB [epnoanyeckomn
https://m.edsoo.ru/00ada6bc
cuctemsbl [. . MeHaeneesa
XapakTepucTnKa XMMUYeCcKoro
56 3/1EMEHTA N0 ero NonoXKeHUto B Bubnmnoteka LLOK
Mepuogunyeckoin cucteme . W. https://m.edsoo.ru/00ada824
MeHpeneesa
3HayeHwue NeproanyecKoro 3akoHa 4ns
57 pasBuUTUA HayKn 1 npakTuku. . . Bubnmoteka LLOK
MeHfeneeB — y4éHblii, negaror u https://m.edsoo.ru/00ada96e
rpa>kaaHnH
Pe3epBHbIil ypok. O606LeHMe U
58 CI/ICTEMaTl/Isz pvm 3HaH|/||I7|JJI / 1 bubnmoteka LIOK
< H https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepoyHas paboTta
KoHTposnbHas pabota Ne4 o Teme
59 «CTpoeHune atoma. XMMUYECKas CBA3b» 1 bubnmoteka LIOK
P o ] https://m.edsoo.ru/00adb486
/ Bcepoccuiickast npoBepoYyHas paboTa
60 3NeKTpooTpPULATENIbHOCTL aTOMOB Bubnmoteka LLOK
XUMUYECKNX 3/IEMEHTOB https://m.edsoo.ru/00adaab8
61 VIoHHaa xMmnyeckas cBA3b bubnuoreka LIOK
https://m.edsoo.ru/00adac34
62 KoBanieHTHaa nonapHasa XuMnyeckas Bubnmoteka LLOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenonapHas Xnmmnyeckas Bubnnoteka LLOK
CBsI3b https://m.edsoo.ru/00adaab8
64 CTteneHb OKUCNEHNA Bubnnoteka LLOK
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https://m.edsoo.ru/00adae28

65 OKncnnTenbLHO-BOCCTaHOBUTE/IbHbIE 1 Bubnnoteka LLOK
peakuum https://m.edso0.ru/00adb076
Bubnnoteka LLOK
66 OKuncnnTenu n BOCCTaHOBUTENN 1 https://m.edsoo.ru/00adb076
Pe3epBHbIil ypoK. O606LLeHME 1
P P UUJ' Bubnmnoteka LLOK
67 cucTemaTtumsauns 3HaHUM No Teme 1
https://m.edsoo.ru/00ad9cb?2
«CTpoeHme aToMa. XMMMUYEeCKas CBA3b»
Pe3epBHbIin ypoK. O606LLeHME 1 Bubnmoteka LLOK
68 < 1
cucTemaTu3auma 3HaHUn https://m.edsoo.ru/ff0d61c6
OBLUEE KOIMYECTBO YACOB INO 68 5

MPOIrPAMME




35

9 K/NTACC
KonunyecTtso yacoB ONEKTPOHHbIE
Ne Jata undposbIle
Tema ypoka KOHTPO/IbHbI INpaKTnyecku
n/n yp Bcero 06 pon ¢ p6a eckine n3yyeHnst  obpaszoBaTefibHbIe
paboThbl paboTbl Decypebl
MeproanyecKunin 3aKoH.

1 Meproamnyeckas cuctema 1 Bubnnoteka LLOK
XUMUYeckunx anemeHToB . U. https://m.edsoo.ru/00adb59%
MeHzeneesa
3aKOHOMEpPHOCTY B USMEHEHUM

2 CBOMCTB XMMUYECKNX 3/1EMEHTOB 1 bubnuoreka LIOK

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

3 Knaccnurkaumsa n HomeHknaTtypa 1 Bubnnoteka LLOK
HeopraHM4Yecknx BELLLeCTB https://m.edsoo.ru/00adb7e2

4 Buabl XMMUYeCKOl CBA3W U TUNbI 1 Bubnmoteka LLOK
KPUCTAI/IMYECKUX PELLIETOK https://m.edsoo.ru/00adbac6
KoHTponbHas pabota Nel no teme

5 «[lMoBTOpEHME N yrny6neHne 3HaHWi 1 1
OCHOBHbIX pas3fenos Kypca 8 Knacca»

6 Knaccnukaumsa XMMmnyeckmnx 1 Bubnnoteka LLOK
peakL il N0 pasMYHbIM NPU3HaKam https://m.edsoo.ru/00adbcb0
MoHATVE O CKOPOCTW XMMUYECKOWA

7 peakumun. NOHATUE O TOMOTEHHbIX U 1 bubnmoteka LIOK

' https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLmsax
lMoHATME O XMMUYECKOM PaBHOBECUM.
8 daKTopbl, BINAIOLLME HA CKOPOCTb 1 bubnuoreka LIOK
" https://m.edsoo.ru/00adc28c
XMMUYECKOWN peakLun 1 NonoxeHue
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XUMNYECKOIo paBHOBECUA

OKMCNnUTENbHO-BOCCTAaHOBUTE/IbHbIE

Bubnnoteka LLOK

9
peakLuuu https://m.edsoo.ru/00adcade
Teopus 3NeKTPONUTUYECKON
10 mcso na I/IVIpCVIﬂbeIe n cnabble bubnuoteka LIOK
A HnaLmn. https://m.edsoo.ru/00adcd68
3NEKTPONINTDI
11 IOHHble ypaBHEHMSA peaKLmin bubnuoteka LIOK
yp peak https://m.edsoo.ru/00add448
XNMUYECKNE CBOCTBA KMCNOT U
12 OCHOBaHW B CBETE NMPeACTaBNEHNN bubnuoteka LIOK
pf" https://m.edsoo.ru/00add5d8
006 3M1eKTPONMTUYECKON AnccoLmalnm
XNMUYECKNE CBOICTBA COMEN B CBETE
13 npeacTaBneHnin 06 bubnmoteka LIOK
o https://m.edsoo.ru/00add8h2
3NEKTPONIUTMYECKOW anccoLmaumnn
14 IMoHATME O TUAPONN3E CONEN Bubnmoteka LIOK
Ap https://m.edsoo.ru/00add9d4
15 O606LeHre 1 cucTemaTnsaums Bubnnoteka LLOK
3HaHWI https://m.edsoo.ru/00addd12
MpakTnyeckasn padota Ne 1.
16 «Ifeu.leHme SKCI'Ipe UMeHTaNIbHbIX bubnmorexa LIOK
P https://m.edsoo.ru/00addbfa
3afau»
KoHTponbHas pabota Ne2 rno teme
17 «INEKTPONUTMYECKas auccounauns 1 bubnuoreka LIOK
' https://m.edsoo.ru/00addecO
XUMUNYECKMNE peakuum B pacTBopax»
O6Lan XxapaKTepuCTMKa raioreHoB.
18 XMMUYECKNE CBOCTBA Ha NpUMepe bubnuotea LIOK
P P https://m.edsoo.ru/00addfe2
xnopa
19 Xnoposogopod. ConsgHaa KMcnoTa, bubnnoteka LIOK
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XMMMWYECKME CBOICTBA, MOyYeHMe,
NPUMeHeHNe

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

MpakTuyeckas pabota Ne 2 no Teme

20 «[MonyyeHne CONAHOIA KNCNOTbI bubnworeia LIOK
y . ' https://m.eds00.ru/00ade348
N3y4yeHne eé CBOUCTB»
BbluncneHus no ypasHeHUAM
21 XUMUYECKUX ea?(lpmﬁ €CNN OfMH 13 bubnuoreka LIOK
peariin, A https://m.eds00.ru/00ade488
peareHTOB JjaH B 130bITKe
99 O6Las XxapaKTepucTnKa 3/1EMEHTOB Bubnmnoteka LIOK
VIA-rpynnol https://m.edsoo.ru/00ade64a
ANNOTPOIHbIE MOAN(MKALN CEpbI.
93 Haxo>xaeHne cepbl 1 €€ CoeaNHEHNI Bubnnoteka LLOK
B Npupoge. XvMU4YecKune cBOMCTBa https://m.edsoo.ru/00ade64a
cepsl
24 CepoBogopos, CTpoeHNe, Bubnmoteka LLOK
(h13nYecKne N XMMMYECKNEe CBOICTBA https://m.edso0.ru/00ade802
Okcmppl cepbl. CepHada KUCnoTa,
25 q)m3mfe0|<mz n xmnfmqecme CBOMCTBA bubnuoreka LIOK
' https://m.edsoo.ru/00adea28
NMPUMEHEHNE
XUMUYECKMNE peakuuu, nexaline B
OCHOBE MPOMbILLIEHHOr 0 criocoba
NoJsTly4eHUsi CEPHOW KNCMOTbI. Bubnmoteka LLOK
26
XUMUNYeCKoe 3arpsasHeHne https://m.edsoo.ru/00adec8a
OKpY>KatoLLeli cpefpbl CoeAMHEHUAMM
cepbl
97 BbluncneHne MaccoBoi 101 BbIX04a Bubnmnoteka LLOK
NpoAyKTa peakuun https://m.edsoo.ru/00adec8a
28 O6Lan xapaKTepucTmnKa 3/1eEMEHTOB bubnnoteka LIOK




38

VA-rpynnbl. A30T, pacnpocTpaHeHue
B npupoze, pusnyeckme n
XUMUYECKNE CBOWCTBA

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

AMMUaK, ero usnyeckme u

Bubnmnoteka LIOK

29 XMIMUYECKWE CBONCTBA, MOMTyHYEHME 1
y https://m.edsoo.ru/00adf004
NMpUMeHeHue
MpakTnyeckas pabota Ne 3 no Teme
30 «[lony4yeHne ammMmaka, U3ydeHue ero bubnuoreka LIOK
. y M3y https://m.eds00.ru/00adf180
CBOWNCTB»

31 A30THast KUCNOTa, eé (hM3NYeCKme 1 Bubnnoteka LLOK
XUMUYECKNE CBOWCTBA https://m.eds00.ru/00adf306
\cnonb3oBaHMe HUTPATOB 1 CONeN
aMMOHMSA B KayeCcTBe MUHepPasibHbIX

32 06peHunin. Xummnyeckoe i bubnmoteka LIOK
YAOOP ’ . https://m.eds00.ru/00adf518
3arpsAsHeHne OKpyXKaroLen cpeabl
coeflHeHNsAMM a3oTa
®docgop. Okeng gocpopa (V) un

33 q)ocg):)o pHaﬂ chpln(ct))Ta qjq)vrl)smgeikme n bubnmoteka LIOK

P - https://m.edso00.ru/00adf68a
XMMUYECKMe CBOWCTBA, NonyYeHne
cnonb3oBaHue dhochaToB B

34 KayecTBe MUHepasibHbIX YA06PeHWA. Bubnnoteka LLOK
3arpsisHeHve NPUPOAHON cpefbl https://m.edsoo.ru/00adfc20
(hocthatamu
Yrnepoa, pacnpocTpaHeHue B

35 npm 2 g (F;)M3MI?4€CKIID/IG N XNUMUYecKne bubnmoteka LIOK

P P A, https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Okcmapl yrnepoga, nx usnyeckme um Bubnnoteka LLOK

XMIMUYECKIME CBONCTBA.

https://m.edsoo.ru/00adfebe
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3Konoruyeckme npobiemsl,
cBsi3aHHble ¢ okeugom yrnepoga (1V)

37 YTronbHaa K1ucnora u eé conu bubnmoteka LIOK
https://m.edso0.ru/00ae006¢
MpakTuyeckas pabota Ne 4 no Teme

38 "lMonyyeHne yrnekuncnoro rasa. Bubnnoteka LLOK
KauecTBeHHas peakums Ha kapboHar- https://m.edsoo.ru/00ae027e
noH"

MepBOHaYa/IbHbIE NOHATUSA 06
39 OpraHMYecKnx BELLECTBax Kak 0 bubnuoreka LIOK
https://m.edso0.ru/00ae054e
COeAMHEHMNSAX Yrnepoaa
40 KpemHuit n ero coeiMHeHns bubnuoreka LIOK
https://m.edsoo0.ru/00ae080a
MpakTnyeckas pabota Ne 5. PelueHne

41 IKCNEPUMEHTa/IbHbLIX 3a4a4 Mo Teme Bubnmoteka LLOK
«BaxkHelLme HemeTan bl U NX https://m.edsoo0.ru/00ae0bf2
COeANHEHUA»

KoHTponbHas pabota Ne3 o teme
42 «BakHelLwme HemeTanbl U NX 1 bubnworeia LIOK
https://m.edsoo.ru/00ae0e18
COeANHEHUA»
O6Las XapaKTepucTnKa XMMNYECKNX
3/1EMEHTOB — MEeT&a/1/10B.

43 MeTannmyeckas cBs3b 1 Bubnmnoteka LLOK
METa/IINYeCcKan KpuCcTanimyeckas https://m.edsoo.ru/00ae103e
pelwéTka. Pr3nyeckme CBOCTBa
MeTasnoB

44 XUMUYECKMe CBONCTBA METa/IOB. Bubnnoteka LLOK

ANEKTPOXUMUYECKNI psif

https://m.edsoo.ru/00ae1156
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Haﬂpﬂ)KEHVIVI METa1N0B

O6Lme cnocobbl NoMyYeHUs
mMeTannoB. Cnnasbl. BbluncneHus no

45 aBHEHMNAM XMMUYECKNX peakLmil bubnuoreka LIOK
yp peariii, https://m.eds00.ru/00ae1156
€C/IN OAMH 13 PeareHToB COLEPXUT
npumecu
46 [NoHATNE O KOpPO3UK METa/IOB bubnmoteka LIOK
PP https://m.edso0.ru/00ae1278
bubnnoteka LLOK
47 tLienouHble Metasnb! https://m.edsoo.ru/00ae14b2
48 OKcnabl U TMAPOKCUALI HATPUA U Bubnnoteka LLOK
Kanns https://m.edsoo.ru/00ae14b2
49 LLlenoyHo3emMe ibHble MeTa/Ibl — Bubnmoteka LLOK
KanbLuiA N MarHuia https://m.edsoo.ru/00ae15e8
50 BaxkHelLwmne coegnHeHNs KaibLus bubnuoreka LIOK
A H https://m.edsoo.ru/00ae15e8
51 O606LLeHMEe 1 cucTemaTmn3aLms
3HaHWI
59 YKECTKOCTb BOAbI 1 CNocobbl eé Bubnnoteka LLOK
yCTpaHeHns https://m.edso0.ru/00ae1886
MpakTuyeckas pabota Ne 6 no Teme
53 "JXEcTKoCTb BOAbl U METOAbI eé bubnuoreka LIOK
N A A https://m.edsoo.ru/00aelae8
yCTpaHeHus
. Bubnmnoteka LLOK
>4 ATIOMAHIM https://m.edsoo.ru/00aelc64
55 AMdOoTepHble CBOMCTBa OKCMAA U Bubnmoteka LLOK
rmapokcunaa https://m.edsoo.ru/00aelc64
56 Xeneso Bubnmoteka LLOK
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https://m.edso0.ru/00ae1d86

OKcuapl, FTMAPOKCUbI U COMN Xenesa

Bubnmnoteka LIOK

> (1) nxenesa (1) https://m.edso0.ru/00ae35e6
58 OﬁOﬁLIjEHVIE N cucTemMaTmnsaums
3HaHWUN
MpakTnyeckas pabota Ne 7. PelueHve
3KCNEPUMEHTa/IbHbLIX 33434 No Teme Bubnmnoteka LLOK
59 o
«BaxHenLLne meTasibl N UX https://m.edsoo.ru/00ae3de8
COEANHEHUA»
BbluncneHus no ypaBHeHUAM
XUMUYECKNX peakLiui, eC/in OAWH U3
60 peareHToB AjaH B N36bITKE UK Bubnnoteka LLOK
COLIEPXKUT NpUMecKn. BblumcneHns https://m.edso0.ru/00ae1750
MacCOBOWA [0/IN BbIXOAa NPOLYKTa
peakumu
61 0606UjEHME M cucTemaTmnsayms
3HaHWIA
KoHTponbHas paboTa No4 no Teme
62 «BaxkHelLwme MeTaNsIbl U UX 1
COeLIMHEHUA»
63 BelllecTBa 1 maTepuasbl B Bubnnoteka LLOK
MOBCEAHEBHOM XXM3HWN YenoBeKa https://m.edso0.ru/00ae3f50
64 XNMUYECKOe 3arpsasHeHmne Bubnmnoteka LLOK
OKpYy>KatoLLeli cpefbl https://m.edso0.ru/00ae4270
65 PO/b XMW B peLLeHun Bubnnoteka LLOK
3KO/IOMMYECKMX NPo6/iem https://m.eds00.ru/00ae4270
66 Pe3epBHbIin ypoK. O606LLeHMe 1 Bubnmoteka LLOK

cucremMatmsauuna 3HaHWI

https://m.edsoo.ru/00ae0dOa
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67 Pe3epBHbIii ypoK. O606LLeHNE 1 1 Bubnnoteka LLOK
cucTemaTmsaums 3HaHuin https://m.edsoo.ru/00adb33c
68 Pe3epBHbIii YPOK. O606|U.|.|,eHV|e 7 1 Bubnmoteka LLOK
cucTemaTm3auma sHaHnn https://m.edsoo.ru/00ad9ch2
OBLLEE KOTMYECTBO YACOB IO 68 4

MPOIrPAMME
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NMPOBEPAEMbIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOW

OBPA30BATE/IbHOW MPOIrPAMMBI

8 KJTACC

Kopg
npoBepsemMoro
pesynbTarta

MpoBepsieMble NpeaMeTHbIe Pe3y/ibTaTbl 0CBOEHWSI OCHOBHOW
obpaszoBaTenibHOM NPOorpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHms

1

Mo Teme: «lepBoHaYa/IbHbIE XUMNYECKNE NMOHATUA

11

PacKpblBaTb CMbICT  OCHOBHbIX ~XUMMWYECKUX MOHATUIA:  aToM,
MONeKyNla, XUMWUYECKUA 3N1eMEHT, MNPOCTOe BELLECTBO, CI0XHOe
BELLECTBO, CMeCb (O4HOpPOAHAs W HeO4HOPOAHas), BalEHTHOCTb,
OTHOCWTENbHAA aToMHas W  MOJeKynsipHasd Macca, KONUYeCTBO
BELLECTBA, MOJ/Ib, MOJIiPHas Macca, MaccoBas A0NS XUMUYECKOro
3/leMeHTa B COEAMHEHUU, MONSAPHBIA 00BLEM, XMMMUYEcKas peakuus,
Knaccuukaums  peakuuii:  peakuMn — COeAMHEHUs,  peakuuu
Pa3NoXeHUs, peakuMn 3amelleHns, peakumnm o6MeHa, 3K30- 1
9HAOTEPMUYECKME peakLmK, TenaoBoin 3heKT peakuuu, pacTeop,
MaccoBas 0N BellecTsa (NPOLEHTHas KOHLEHTpaLuus) B pacTBope

1.2

WNNOCTPMPOBATL B3aMIMOCBSI3b OCHOBHbIX XMMWYECKUX MOHATUIA W
MPUMEHSATb 3TN NOHATKS NPU ONUCAHW BELLECTB W X NPeBpaLLeHNi

1.3

MCMOMb30BaTb XMMUYECKYID CUMBO/IMKY A1s COCTaBNeHust hopmyn
BELLIECTB M YPaBHEHWI XUMUYECKNX peaKLuii

14

packpbiBaTb  CMbICT  3aKOHOB  COXPaHEHWS  MacCbl  BELLECTB,
MOCTOAHCTBA COCTaBa, AaTOMHO-MONEKYNAPHOIO YYeHWs, 3aKoHa
ABoragpo

1.5

onpefensiTb  BaleHTHOCTb aTOMOB  3/IEMEHTOB B GUMHAPHbIX
COeIUHEHNSX

1.6

KnaccuuumpoBaTb XMMUYECKMe peakumu (Mo uucny W CocTaBy
YUacTBYHOLLMX B peakLy BELLECTB, MO TeNN0BOMY 3(hdeKTy)

1.7

BbIUMC/ISITb  OTHOCWTENbHYIO MOMEKY/ISIPHYIO U MOMSIPHYIO  Macchbl
BELLeCTB

1.8

BbIUMCNATL MAacCOBYHO [O/I0 XMMWUYECKOro 371eMeHTa no dopmyne
COeIUHEHNSI,
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1.9

BbIYNC/1ATb MaCCOBYHO A10/1t0 BEWECTBaA B paCTBOpE

1.10

MPVUMEHSATb eCTECTBEHHOHAYYHble METOAbI MO3HaHUA — HabOAEHNeE,
M3MEepeHne,  MOAENMpOBaHWE,  3KCMNEepUMEHT  (peaslbHbil  ©
MbICNEHHBbI)

Mo Teme: «BaxHeliLLve NpeacTaBUTENN HEOPTraHNYECKMX BELLECTB»

2.1

pacKpbiBaTb CMbICNT  OCHOBHbIX XWMWYECKUX MOHSATWIA: okcuna,
KNncnota, 0CHOBaHne, COJlb

2.2

onpeaensTb NPUHAANEXHOCTb BELIECTB K OnpefaenéHHOMY Kraccy
CoeIMHEHUIA Mo hopMynam

2.3

KnaccuuumpoBaTb HEOPraHNYECKMe BELLLECTBa

2.4

XapaKTepu3oBaTb  (ONMCbIBaTb) 0OLUME  XMMWUYECKME CBOWCTBa
BELLECTB Pas3/IMYHbIX KIaccoB, MOATBEPXKAas OMMcaHve nprMepamy
MO/IEKYNAPHbIX YPaBHEHWUIA COOTBETCTBYHOLLMX XUMUYECKMX peaKLuii

2.5

MPOrHO3MpoBaTb  CBOMCTBA BELECTB B  3aBUCMMOCTM OT WX
KayeCTBEHHOr0 COCTaBa, BO3MOXXHOCTU MPOTEKAHUA XUMMWYECKUX
MpeBpaLLeHnii B pasnyHbIX YCNOBUSX

2.6

CnefoBaTb  Npasuiiam  MOJSb30BaHUS  XMMWYECKO  MOCYLOA U
nabopaTopHbIM 060pYAOBaHMEM, a TakXKe MnpaBuiaM obpalleHus ¢
BELLeCTBaMM B COOTBETCTBUWM C WHCTPYKUMSMU MO  BbINO/HEHWNIO
NnabopaTopHbIX XMMWUYECKMX OMbITOB MO MNOMYYEHU0 U COBMpaHUIo
razoobpasHbIX BellecTB (BOAOpOAa W KMCNopoaa), MPUroTOBMEHMIO
pacTBOpOB C ONPeAenéHHOM MaccoBOM A0Neil  PacTBOPEHHOIO
BELL,eCTBa, N1aHNMPOoBaTh N MPOBOAUTL XUMUYECKNE IKCNEPUMEHTBI MO
pacrno3HaBaHUIO PacTBOPOB LIENOYEd U KUCAOT C  MOMOLLbHO
NHAMKATOPOB (Nakmyc, peHongTanemH, MeTUIoOPaHX 1 Apyrue)

2.7

MPOBOANTL PACcUETbI MO YPaBHEHUIO XMMMUYECKOI peaKLmi

Mo Teme: «[llepuognyecknii 3akoH W [lepuogmueckas cuctema
Xumuyecknx anemeHtos . WM. MeHpeneesa. CTpoeHMe aTtoMOB.
XuMnyeckas cBA3b. OKUC/IUTENBHO-BOCCTAaHOBUTE/IbHbIE peaKLum»

3.1

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMWYECKMX MOHSATWIA: SAPO aToMa,
9NEKTPOHHbIA CMOW aToMa, aTOMHas opb6uTanb, paauMyc arToma,
XUMMYecKas CBSI3b, MOMSiPHAs W HermonsipHasi KOBa/leHTHasi CBSi3b,
3NeKTPOOTPULLATENbHOCTb, WOHHAs CBSA3b, WOH, KaTWMOH, aHWOH,

CTeneHb OKNCIEHNA
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3.2

Kﬂ&CCVI(t)VILI,VIpOBaTb XUMWUYECKUNE JTEMEHTDI

3.3

OnuCbIBaTb N XapakTepu3oBaTb TabanuHyo (opmy [Meprogmnyeckol
CUCTEMbl XUMWUYECKUX 3NIEMEHTOB: pa3/nyatb MOHATUA «r/aBHas
nogrpynna (Arpynna)» u «noboyHad noarpynna (brpynna)»,
«MaJsible» N «60/bLUMe» Nepuoabl

3.4

packpbiBaTb CcMbicn [llepuogmyeckoro 3akoHa [A.. MeHpeneesa:
AEMOHCTPMPOBATb NOHUMaHNE NePUOLNYECKON 3aBUCMOCTUN CBOINCTB
XUMUYECKUX 3MIEMEHTOB OT WX MOMOXEHUS B [lepnoamyeckoi
cucteme

3.5

COOTHOCUTbL  0003HAYeHWsi, KOTOpble MMeTCcA B Tabnumue
«[lepropnyeckas cucTemMa  XMMMYECKUX  3anemeHtoB  A.U.
MeHjaeneesa» C YMC/MOBbIMU XapakKTePUCTUKAMU CTPOEHUS aTOMOB
XVUMUYECKUX 3/1EMEHTOB (cocTaB W 3apaf agpa, oobuiee 4mcno
3/1IEKTPOHOB M pacnpeseneHre Ux no 3/1IeKTPOHHbLIM CN0SM)

3.6

onpefensitTb  CTeMeHb  OKUCNEHUS  3/IEMEHTOB B OGUMHAPHbIX
COeIUHEHNSX

3.7

onpefensitb BWA XWMUYECKON CBA3N (KOBasieHTHas W WOHHas) B
HEOPraHNYECKNX COeANHEHNNAX

9 KJTACC

Kopg
npoBepsAemMoro
pesynbTarta

MpoBepsieMble NpeaMeTHbIe Pe3y/ibTaTbl 0CBOEHWSI OCHOBHOW
obpaszoBaTenibHOM NPOorpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHus

1

Mo Teme: «BeLLecTBO U XUMMYECKas peaKLms»

11

PacKpbIBaTb CMbIC/T OCHOBHbIX XWMUYECKMX MOHATWIA: pacTBop,
3NEKTPONNTLI, HE3NEeKTPONINTbI, 3MIEKTPO/IMTMYECKAA AuccoumaLms,
peakLuMn MOHHOTO O6MeHa, KaTasm3aTop, XMMWYECKOe paBHOBECHE,
obpaTuMble 7 HeobpaTnMble peakumu,
OKMC/INTE/IbHOBOCCTAHOBUTE/bHbIE peakLuu, OKNCNUTENb,
BOCCTaHOBUTE/lb, OKWUCNEHWEe W  BOCCTAHOBJIEHWE, a/IIOTPONKS,
am(hoTepHOCTb,  XMMUYecKass  CBA3b  (KOB&IEHTHas,  WMOHHas,
MeTa/lIMYecKas), Kpuctasmyeckasd pelléTka, Cnaasbl, CKOPOCTb
XMMMUYECKON peakuum
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1.2

WNNOCTPMPOBATL B3aMMOCBSI3b OCHOBHBIX XMMWYECKMX MOHATUN W
MPUMEHSATb 3TN NOHATKS NPX ONUCAHW BELLECTB W X NPeBpaLLeHNi

1.3

COCTaBNATb YPaBHEHWS 3MeKTPONUTUYECKON auccoumalmm KUcnoT,
LLenoyein 1 coneld, MOMHbIE M COKPALLEHHbIE YPaBHEHMSI PeaKLWii
WOHHOro 06MeHa

14

pacKpbiBaTb CYLHOCTb OKWUCINTENbHO-BOCCTAHOBUTE/IbHBIX peaKu,vu7|
nocpeacTBoM COCTaB/IEHUA 3NTEKTPOHHOIO 6anaHca aTux peaKLLMVI

1.5

MPOBOANTL PACUEThI MO YPaBHEHMIO XUMMUYECKOI PeaKLm

Mo Temam: «HemeTannbl U WX COeAUVHeHUs» N «MeTanibl U UX
COefJMHEHUS»

2.1

XapakTepr30BaTh (ONUCbIBaTb) 06LLMe U CrieLnpUuYecKkme XMMMYeckme
CBOMCTBA MPOCTbIX W C/IOXHbLIX BELECTB, MOATBEPXAas OnucaHue
npYMepaMmn MOJIEKYNAPHbIX U MOHHBIX YPaBHEHUI COOTBETCTBYHOLLMX
XUMUYECKUX peakLuii

2.2

COCTaBNATb YpaBHEHUS peakLyii, NOATBEPXKAAOLLMX CYLLECTBOBaHME
FEHETUYECKO CBA3M MEXAY BELLECTBAMU Pa3fIMYHbIX KNacCoB

2.3

MPOrHo3npoBaTb CBOICTBA BELWECTB B 3aBUCMMOCTUN OT UX CTPOEHUA,
BO3MOXXHOCTHU TMPOTEKaAHUA XUMUNYECKNX npeBpaLu,eHmVl B Pa3/INYHbIX
YCNOBUAX

2.4

cnefoBaTb  MNpaBWlaM  MOMb30BaHWMS  XUMMWYECKOW MNOCYAoOA 1
nabopaTopHbIM 060pYA0OBaHMEM, a TakXKe npaBuiaM 06palleHust C
BELLIECTBAMM B COOTBETCTBUM C WHCTPYKUMAMU MO BbIMNOTHEHNIO
NabopaTopHbIX XMMMWUYECKMX OMbITOB MO MOMYYEHUIO U COBMPaHUIO
rasoo6pasHbIX BELLECTB (aMMMUaKa 1 YreKNCoro rasa)

2.5

MPOBOAWTb  peakuun, MOATBEPXKAAlOLLMe KayeCTBEHHbIA COCTaB
pas/INyHbIX BELLECTB: pacro3HaBaTb OMbITHbIM MYTEM X10pUA-,
o6pomna, voamA,  KapboHart,  docthar,  cuamKaT,  CcynbgiaT,
rMAPOKCUANOHDI, KaTMOHbl aMMOHWUS, WOHblI W3Y4YEHHbIX MEeTasfoB,
MPUCYTCTBYHOLLME B BOAHbLIX PaCTBOPaX HEOPraHMYeCKNX BELLECTB

Mo TemMe: «XuMua 1 OKpy>KaroLLiaa cpefa»

3.1

pacKpbiBaTb  CMbIC/T OCHOBHbIX ~XMMWYECKMX nNoHATUA:  TMAK

BELLEeCTBa, KOPpPOo3nua MeTa/1/10B

3.2

MPUMEHSITb OCHOBHble OMepaLyy MbICAUTENbHOW AESTENbHOCTN —
aHa/M3 M CWHTe3, CpaBHeHME, 0606LLeHNe, CUCTEMAaTM3aLMIO,
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BbIIBIEHWE MPUYMHHO-CNEACTBEHHbLIX CBA3EA — [ANF  U3y4yeHus
CBOWCTB BELIECTB M XMMWYECKMUX peaKLuiA; ecTeCTBEHHOHayu4Hble
MEeTOAbl MO3HaHUA — HabNKAEHNE, W3MEepeHWe, MOAENVMPOBaHMe,

9KCMEPUMEHT (peasibHblI 1 MbIC/IEHHBIA)
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NMPOBEPAEMBbBIE 3JIEMEHTbI COOEP>XAHUA

8 KJTIACC

Kopg

MpoBepsieMblii 31EMEHT CoflepXKaHus

1

MepBOHaYa/IbHbIE XMMUYECKME NOHATUA

11

MpeAMeT XUMUKU. PONb XUMWUU B XKM3HK YenioBeKa. XUMUSi B CUCTEME Hayk.
Tena v BewecTBa. PU3MYECKMe CBOICTBA BELUECTB. ArperaTtHoe COCTOsIHME
BELLECTB

1.2

MoHATUE 0 MeTOAaX MO3HaAHUA B XMMUW. YuncTble BellecTa 1 cMecu. Cnocobbl
pasfeneHuns cMecei

1.3

ATOMbI 1 MOMeKyNbl.  XMMWUYECKME 3NeMEHTbl. CUMBOMbI  XUMMUYECKMX
3N1eMeHTOB. MpPOCTble 1 CNOXHbIE BelllecTBa. ATOMHO-MONEKYNSIPHOE YUeHue

1.4

Xumunueckast opmyna. BaneHTHOCTb aTOMOB XUMUUYECKMX 371EMEHTOB. 3aKOH
MOCTOSHCTBA ~ cocTaBa  BewlecTB.  OTHOCMTENbHAas  aTOMHas — Macca.
OTHOCUTENbHAs MONeKynsipHast Macca. MaccoBas 40Nt XMMUYECKOro 3/ieMeHTa
B COEIMHEHUN

1.5

KonnyectBo BewectBa. Monb. MonspHas Macca. B3anmMocBs3b KONMYecTBa,
MacCbl M 4ymcna CTPYKTYPHbIX eAVHWL, BellecTBa. PacuyéTbl No ¢opmynam
XMMNYECKNX COELNHEHWIA

1.6

dU3NYECKME N XUMUYECKME SBNEHNS. XMMUYECKas peakums U eé Mpu3Haku.
3aKOH COXPaHEeHNsi MacChl BELLLECTB. XUMUYECKMe YpaBHEHMS. KnaccugmKkauus
XUMUYECKMX peakuuii (CoeAMHEHUS, Pa3fIOXKEHNS], 3aMeLLLEHMS, 06MeHa)

1.7

XNMNYECKNIA 3KCNEPUMEHT: 3HAKOMCTBO C XMMMUYECKOW NOCY/0M, C NpaBmunamm
paboTbl B nabopatopuv K nNpuémamy  obpalleHns ¢ 1abopaTopHbIM
060pyaoBaHMEM, W3yYeHMe W onucaHue (U3NYECKMX CBOWCTB 00pa3LioB
HEOpraHMYecKMX BeELLECTB, HabnwgeHne ¢uUanyecknx (NnaBneHne BOCKa,
TasiHMe Nbfa, pacTUpaHue caxapa B CTYMKe, KMNeHMe U KOHAEHCaUms Bogbl) U1
XUMUYECKMX  (rOpeHMe  CBeuu, MNpOKa/MBaHWe  MeAHOM  MPOBOJIOKMY,
B3aVMO/ECTBME Mena C KWCNOTON) SBMEHWA, HabnogeHWe W onucaHune
MPU3HAKOB MPOTEKaHMS  XMMWYECKMX peakuuii  (pasnodxeHue caxapa,
B3aVIMO/ECTBME CEPHOMN  KWUCNOTbl C  X/0pMAOM  Gapus, pasnoXkeHue
rnapokenga meaun(ll) npu HarpeBaHUK, B3aMMOAENCTBUE XKenes3a ¢ pacCTBOPOM
conun meau(ll), nyyeHme cnocobos pasaeneHusi cMecert (C NOMOLLbIO MarHuTa,
(hunbTpoBaHWe, BbIMapuBaHWe, AUCTUANAUMA, XpomaTorpadus), NpoBeAeHue
OYMCTKM NMOBAPEHHOI CoNKn, HabMOAEHNE 1 ONcaHWe Pe3ynbTaToB NPOBEAEHNS
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onbIiTa, WMOCTPUPYHOLLErO0 3aKOH COXPaHeHWs MacChl, CO3faHue MOoAenei
MOsIeKy 1 (LLIApPOCTEPXKHEBbIX)

BaxxHeiLLve npeAcTaBATENIN HEOPTraHNYEeCKMX BELLLECTB

2.1

Bo3gyx — cmecb rasoB. CocTaB Bo3gyxa. Kucnopofg — 371eMeHT M MnpocToe
BELLECTBO. HaxoxkaeHue Kucnopoga B Npupoge, Pusnyeckme U XMMmUYeckue
cBolicTBa (peakumu ropeHms). Okcuabl. MpumeHeHue Kucnopoga. Crnocoobbl
nony4yeHnss Kucnopoga B nabopaTopuv M NPOMbILLIEHHOCTH. KpyrosopoT
Kucnopoga B npupoge. O30H — afiNoTponHas MoANMUKaLmMs Kucnoposa

2.2

TennoBon apdeKT XMMUYECKOW peakuun, TEPMOXMMUYECKME YPaBHEHNS, 3K30-
M 3HAOTEPMUYECKMNE peakumnn. TONIMBO: Yro/b U MeTaH. 3arpsisHeHne BO3ayXa,
yCuieHme NapHMKOBOro apdeKkTa, paspyLLeHne 030HOBOrO C1os

2.3

Bogopoa — 3nemeHT M NPOCTOe BELLECTBO. HaxoXkaeHwe Bofopoda B MpUpose,
(hM3NYECKME N  XMMUYECKME CBOWCTBA, MNPUMEHEHME, Crocobbl MOMYYeHNs.
Kwucnotsl 1 conu

2.4

MonsipHbIin 06BbEM ra3oB. PacuyéTbl N0 XMMUYECKM YPaBHEHUSAM

2.5

dusnuyeckne ceolicTBa BOoAbl. Boga Kak  pacTBOpuTeNnb.  PacTBOpbl.
HacblLeHHbIE N HEHACbILLEHHbIE PacTBOPbl. PACTBOPMMOCTb BELLECTB B BOAE.
MaccoBasi f0ns BellecTBa B pacTBope. XMMMUYECKMe CBOICTBA BOfbl.
OcHOBaHUs. Po/b pacTBOPOB B MPMPOAe M B XXM3HM YenoBeka. KpyroBopoT
BOAbl B nNpupode. 3arpsisHeHWe nNpupoaHbiX Bog. OXpaHa M OUUCTKA
MPUPOAHBIX BOJ,

2.6

Knaccnukaumsa HeopraHuyecknx coeamHeHunid. Okcuapl. Knaccudukaums
OoKCuAoB: coneobpasytowime (OCHOBHblE, KWUCNOTHblE, am(OTepHble) WU
Heconeob6pasytolime. HomeHknatypa OKCMAO0B. PUNYECKME U XUMUYECKME
CBOICTBA OKCMAOB. [onyyeHne oKCMa0B

2.7

OcHoBaHMsl.  Knaccugmkaumsi OCHOBaHWiA:  LWENOYM U HepacTBOPKMbIe
OCHOBaHMSA. HomeHKnaTypa OCHOBaHW. PU3NYECKME 1 XMMUYECKNE CBOMCTBA
OCHOBaHWIA. MonyyeHne 0CHOBaHW

2.8

Kucnotel. Knaccudmkaums kucnot. HomeHknatypa KUCnoT. Pusnyeckne u
XMMUYeCKne CBOWCTBA KUCNOT. Psf akTuBHOCTM MeTanioB H.H. BekeTtosa.
MonyyeHne Kncnot

2.9

Conun. HomeHknaTypa conein. ®usmyeckme U XMMUYECKME CBOINCTBA COMEN.
MonyyeHune conei

2.10

["eHeTnYecKasa CBA3b MeXay KnaccaMu HeOpraHMYecKnx COG,D,VIHEHVIVI
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211

XUMWNYECKNIA  3KCMEPUMEHT:  KayeCTBEHHOE  OMpefeneHne  coaepXKaHus
K1cnopoga B BO3Ayxe, MOMy4YeHUe, cOOMpaHMe, pacrno3HaBaHWE W M3yyeHue
CBOICTB KMCnopogaa, HabntogeHne B3aMMOAENCTBUSA BELLECTB C KMUCOPOAOM W
YCNOBWS BO3HNKHOBEHWS W MPEKpPaLLEHNs ropeHns (noxapa), 03HaKOM/EHME C
obpasyamy OKCMAOB W ONUCaHMe WX CBOICTB, MOMyYeHMe, CobupaHue,
pacrno3HaBaHMEe W M3y4YeHWe CBOWCTB BoAopoda (FOpeHue), B3aMMOAencTaue
Bogopoga ¢ okcuaom meau(ll) (BO3MOXHO MCMOb30BaHME BUAEOMATEPUAOB),
HabnogeHne 06pas3LloB BELECTB KOMMYeCTBOM 1  MOAb, UCCnefoBaHue
0CO6GEHHOCTEA  PacTBOPEHUSt BELECTB C  Pas3/IMYyHOM  PacTBOPUMOCTbLHO,
NMPUroTOB/IEHME PACcTBOPOB C ONPeAENEHHON MaccOBOW A0Nel pacTBOPEHHOIO
BELLECTBa, B3aMMOAENCTBME BOAbl C MeTannamu (HaTpMeM W KanbLMeM)
(BO3MOXKHO  MCMOMb30BaHME BWAEOMATEPUAnoB), OMpefeneHne pPacTBOPOB
KUCNOT W LLEeNoYein € MNOMOLLbD WHAMKATOPOB, WUCCMeAoBaHME 06pasLoB
HEOPraHNMYeCKMX BELLECTB Pas/IMYHbIX K1acCcoB, HabGMOAEHWE W3MEHEHWS
OKpacKy WHAMKATOPOB B pacTBOpax KWUCMOT W LUENOYen, U3yyeHue
B3avmogenctauna okcuaa mMegu(ll) ¢ pacTBOPOM CEPHOI KMCAOTbI, KUCAOT C
MeTannamm, peakuuii HemTpanmn3aLmmn, NonyyYeHne HepacTBOPMMbIX OCHOBaHWIA,
BbITECHEHVME OJHOr0 MeTalla ApPYrMm W3  pacTBOpa COMM,  PeLUeHue
3KCMEPUMEHTA/bHBLIX 3a7ay Mo TemMe «BaxHeliline KnacCbl HEOPraHUYecKnX
COeIMHEHUIN»

Meproanyecknii 3aKoH 1 MNepuognyeckas cucteMa XMMUYECKNX 3/1eMeHTOB
O.W. MeHgeneeBa. CTpoeHue aToMOB. XrMuyeckas cBasb. OKUCINTENBLHO-
BOCCTaHOBUTE/bHbIE peakLmm

3.1

MepBble MOMbITKA KNacCUMKaUmmM XUMUYECKMX 3/1eMEHTOB. [loHATME O
rpynnax CXOAHbIX 3/1eMEHTOB (LLENIOYHbIE U LIEN0YHO3EMENbHbIE MeTaslbl,
raioreHbl, WMHepTHble rasbl). ONeMeHTbl, KOTOpble 06pasytoT amqoTepHble
OKCUZbl Y TMAPOKCUbI

3.2

Mepuogmnyecknin 3akoH. Mepuognyeckas ccTeMa XMMUYECKUX anemMeHToB ..
MeHpeneesa. KopoTtkonepunoaHas n ANVMHHONepuoHas hopmbl
Mepnoanyeckoin CUCTEMbl  XMMUYECKUX anemeHToB [.M. MeHpaeneesa.
Mepuogbl 1 rpynnbl. ®UNYECKUIA CMbIC/T MOPSAKOBOrO HOMepa, HOMEPOB
nepuoa v rpynrbl 3/1eMeHTa

3.3

CtpoeHune atoMoB. COoCTaB aTOMHbIX Aaep. M3oTonbl. SneKTpoHbl. CTpoeHue
3NIEKTPOHHbIX 000/104eK aTOMOB  MepBblX 20 XMMWYECKUX  3/1EMEHTOB
Mepuognyeckoin cuctembl O.M. MeHgeneeBa. XapakTepucTMka XMMUYECKOro
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aNemMeHTa No ero NonoXeHuto B Mepunogndeckoii cucteme .M. Mengeneesa

3.4

3aKOHOMEPHOCTU U3MEHEHWA paguyca aToOMOB XUMWYECKUX 3/1EMEHTOB,
METa/IIMYECKUX W HEMETA/I/INYECKMX CBOWCTB MO rpynnam u nepuogam.
3HaueHune Mepnoamyeckoro 3akoHa 1 Meprognyeckort CUCTEMbl XUMUYECKMX
3/IEMEHTOB ANA Pa3BUTMS HayKu M NpakTuku. O.W. MeHpgeneeB — yYéHbIA 1
rpaXkaaHuH

3.5

Xumunueckast cBsisb. KoBaneHTHas (MonspHas ¥ HenonsipHas) — CBA3b.
ONeKTPOOTPMLLATENIBHOCTb XUMUYECKNX 3/IEMEHTOB. VIOHHas CBS3b

3.6

CteneHb oKucneHus. OKUCANTENbHOBOCCTAHOBUTE/bHbIE peakuuu. Mpouecchbl
OKMCNEHWS N BOCCTAHOBNEHNSA. OKUCATENN N BOCCTAHOBUTENN

3.7

XUMUYECKMUIA 3KCMEPUMEHT: U3y4eHVMe 06pasLoB BELLECTB METNI0B U
HEMeTasn0B, B3aUMOEWCTBME TUAPOKCMAA LMHKA C pacTBOpPamu KWUCMIOT U
LLlenoYyeld, NPoBeAEHME OMbITOB, MAMOCTPUPYHOLLMX NPUMEPbI OKUCIUTENBHO-
BOCCTAHOBUTE/bHbIX peakLinii (ropeHne, peakLymn pasfoXXeHus, CoeAuHEHMS)

9 KNNACC

Kopg

MpoBepsieMblii 3/1EMEHT COAepXKaHus

BeLlecTBo 1 xMMnyeckas peakums. NosTopeHme

11

Mepuoanyecknii 3akoH. MNeproguyeckas cucteMa XMMMYECKnx anemeHTos A.U1.
MeHpgeneesa. CTpoeHWe aToMOB. 3aKOHOMEPHOCTU B W3MEHEHWM CBOWCTB
XUMMUYECKUX 3/1EMEHTOB [MePBbIX TPEX MepuoAOB, Kaniud, Kanbuua U KX
COeIMHEHMIN B COOTBETCTBMM C MOMIOXKEHWEM 3/7IEMEHTOB B [lepuoamyeckoit
CUCTEME W CTPOEHMEM UX aTOMOB

1.2

CTpoeHMe BeLLeCTBa: BUAbl XMMWUYECKOW CBA3N. TWMbl KPUCTa/IMYECKNX
PELETOK, 3aBUCMMOCTb CBOMCTB BELLECTBA OT TuNa KPUCTAIIMYECKON PELUETKN
1 BMa XMMUYECKO cBsizn. Knaccugumkaums n HoMeHKNaTypa HeopraH14ecKumx
BelecTB (MeX/AyHapofHas U TpuBManbHast). XMMUYeCKMe CBOMCTBA BELLECTB,
OTHOCALUMXCS K  Pa3/MYHbIM  K/laccaM  HeOpraHU4YeCcKUX  COeAVMHEHUIA,
reHeTUYecKas CBSi3b HEOPraHNYeCKMX BELLLECTB

1.3

KnaccuuKkaums XMMUUYecKmX peakLuii o pasnnyHbIM npraHakam (no uncny u
COCTaBY Y4aCTBYIOLUMX B peakuun BELLECTB, MO TennoBoMy 3hgeKkTy, Mo
M3MEHEHWIO CTereHeli OKWUCNEHWSt XUMUYECKMX 3M1EMEHTOB, MO 06paTUMOCTH,
Mo yuyacTWH KaTaauMsaTopa). OIK30- W 3HAOTEPMUYECKME  peakLmy,




52

TEPMOXMMUNYECKUNE YpaBHEHNS. NOHATNE O CKOPOCTU XUMUYECKOM peakuyunn

14

MoHsATUE 06 06PaTUMbIX N HEOBPATUMbIX XUMUUYECKUX peakumsX. MoHsTMe o
FOMOF€HHbIX U FeTEPOreHHbIX peakLmsX. MOHATME 0 XMMWUYECKOM PaBHOBECUN.
®akTOopbl, BAMAIOWME HA CKOPOCTb XMMWYECKOW peakuun U MoNoXKeHue
XMMUYECKOro paBHOBECUS

1.5

OKNCNNTENbHO-BOCCTAHOBUTE/IbHbIE  Peakuun,  3MEeKTPOHHbIA  6GanaHc
OKMC/UTENbHO-BOCCTAHOBUTENbHON  peakumn.  CoCTaBneHMe  YpaBHEHWI
OKNC/UTENIbHO-BOCCTAHOBUTENbHBIX  Peakuuii € MCMOoNb30BaHWEM MeToAa
3N1eKTPOHHOr0 6anaHca

1.6

Teopust 3MEKTPONMTUYECKON Auccoumaumn. INEKTPOIUTbI U HEINEKTPONNTLI.
KaTuoHbl, aHMOHbI. MexaHn3M guccoumnauuy BeWwecTs € pasMyHbIMA BUAAMM
XUMMYecKol cBsizn. CteneHb guccoumauun. CunbHble 1 cnabble 3N1eKTPONNUTLI.
PeakuMn MOHHOrO 06MeHa. YCNoBMsi MPOTeKaHMs peakumili MOHHOTO 06MeHa,
MONHblE W COKpaWEHHble WMOHHbIE YpaBHeHMs peakuuit. CBOMCTBA KWC/OT,
OCHOBaHWI W CONMen B CBETe MNpPeACTaBleHWIn 00 3M1EKTPONUTUYECKON
anccoumaummn. KadectseHHble peakLymn Ha MOHbI. MOHATMe 0 rMapon3e conein

1.7

XUMUYECKUIA IKCMEPUMEHT: 03HAKOMJIEHWE C MOAENSAMM  KPUCTINYECKUX
PELUETOK HEOPraHMYECKMX BELUECTB — METa//I0B U HEMeTannoB (rpagura u
anMasa), CMOXHbIX BELLecTB (X/opuaa HaTpusl); UccnenoBaHue 3aBUCKMOCTM
CKOPOCTU XMMUYECKON peakuuu OT BO3AEACTBUS Pas3/IMUHbIX (DaKTOPOB;
NCCMefoBaHWe  3MEKTPONPOBOAHOCTY  PacTBOPOB  BELLECTB,  MpoLecca
Auccoumaumm  KUCNOT, LienoYeir u  coneit  (BOSMOXKHO — MCMO/b30BaHWe
BMIEOMATEPVANoB); MPOBEAEHNE OMbITOB, W/MOCTPUPYIOLMX  MPUSHAKM
MpoTeKaHWs peakLuii MOHHOro o6MeHa (06pa3oBaHVe 0CafKa, BblAENeHNe rasa,
06pa3oBaHVie BOfbl); OMbITOB, WMOCTPUPYIOLMX MPUMEPbI OKUCIUTENbHO-
BOCCTaHOBUTE/IbHbIX PeaKLuWid (FropeHue, Peakuui pasnoXeHWUs, COeAnHEHMS);
pacrno3HaBaHWe HeOPraHNMYecKMX BELLECTB C MOMOLLbIO KaUeCTBEHHbIX PeaKLuii
Ha VOHBI; PeLLIeHe 3KCMePUMEHTa/bHbIX 3a4au

HemeTannbl 1 nx coeiHeHNs

2.1

O6Llas  xapakTepucTmka ranoreHoB. OCOGEHHOCT CTPOEHWS|  aTOMOB,
XapaKTepHble CTeneHu okucneHns. CTpoeHne 1 U3NYecKme CBOIMCTBA NPOCTbIX
BELWECTB — Ta/loreHoB. XWMWYECKMe CBOIWCTBA Ha MpuMMepe  Xsopa
(B3aMMOAENCTBME C MeTaniamu, HemeTannamu, Lienovamu). XnopoBoaopos.
ConsiHast KACMOTa, XMMUYECKMe CBOIMCTBA, MOyYeHMe, NPUMeHeHVe. [eiicTBue
X710pa U XM0pPOBO/JOPO/A HA OpPraHU3M YenioBeka. BaxHelluve Xnopuabl U mx
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HaxoXaeHue B NpUpojae

2.2

Obuwan xapaktepuctuka anemeHToB VIA-rpynnbl. OCOBGEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTeMNeHN oKncneHns. CTpoeHne 1 nsnyeckre CBONCTBa
MPOCTbIX BELECTB — KWCIOPoAa W Ccepbl. AJINIOTPONHbIE  MOAUPUKaLUn
Kucnopoga v cepbl. Xumuyeckue cBoicTBa cepbl. CepoBOAOPOS, CTPOeHMe,
(m3nyeckne M Xummueckue cBoiicTBa. OKCuAbl Cepbl KakK NpeacTaBuUTeNu
KMCNOTHBbIX OKCUAoB. CepHas KMCOTa, (PM3NYECKME U XMMUYECKUe CBOMCTBA
(oblme Kak npeacTaBuUTENsA K/acca KUCIOT U crneuuduyeckme). XuMUYeckune
peakLuu, nexalime B OCHOBE MPOMbILLIEHHOrO Croco6a Mony4eHUs CepHoW
Kncnotbl. MpumeHeHne. ConM CEPHOM KUCNOTbI, KayeCTBEHHas peakuus Ha
cynbhaT-noH. HaxoxaeHne cepbl U eé CoefMHEHMIA B Npupoge. XMMUYECKoe
3arpssHeHVie OKpyXXatoLeli cpefibl COeAMHEHUAMMN cepbl (KUCOTHbIE JOXAW,
3arpssHeHve Bo3zyxa 1 BOLOEMOB), CNOCOObLI ero NpesoTBpaLleHns

2.3

ObLwwasa xapaktepuctmka anemeHToB VA-rpynnbl. OCO6EHHOCTU CTPOEHMS
aTOMOB, XapaKTepHbIe CTENEeHW OKMCEHNA. A30T, pacnpoCcTpaHeHne B NpUpPose,
(hnsnueckne 1 Xxmmmyeckme ceoricTea. KpyroBopot asota B npupoge. AMMUaK,
ero (M3nyeckme M XMMUYECKME CBOICTBa, MOSyYeHUe U npuMeHeHve. Conu
aMMOHMS,, WX  (M3NYECKMe U XMMUYECKMe CBOMCTBA, MPUMEHEHNE.
KayecTBeHHas peakuus Ha MOHbI aMMOHWA. A30THas KUCNOTa, eé nosy4yeHwve,
(hM3myeckne M XMMMYecKMe cBoicTBa (06LLME KakK MpeAcTaBUTENs Kacca
KUCMOT U creunguyeckune). Mcnonb3oBaHne HATPATOB U COMEN aMMOHMA B
KayecTBe MUHePa/IbHbIX YA0OpeHUA. XUMNYECKOe 3arpsisHeHMe OKPY>KatoLLeid
Cpefbl COefUHEHNAMM a30Ta (KUC/IOTHbIE AOXAN, 3arps3HEHVE BO3AYXa, MOYBbI
N BOLOEMOB)

2.4

docdop, annoTponHble MognpmKaumm ocgopa, hU3nYeckme U XMMNYecKme
cBoinctBa. Okecmg ocopa(V) u  docdopHas KucnoTa, (UnMYeckme u
XUMUYECKME CBOWCTBa, Mony4veHune. lKcnonb3oBaHne (octaToB B KauyecTBe
MUHepabHbIX YA06peHNI

2.5

ObLwwasa xapaktepucTnka 3nemeHToB [VA-rpynnbl. OCO6EHHOCTU CTPOEHMS
aTOMOB, XapakTepHble CTerneHW OKUC/NEHUs.  YTrnepoh, anloTPONHbIe
MOAM(UKaUMK, pacrpocTpaHeHWe B NPUPOAe, (PU3NYECKMe U XUMWUYECKUe
cBoiicTBa. Afcop6ums. KpyrosopoT yriepoga B npupoge. OKcuabl yrnepoaa,
X (PU3NYECKME U XUMUYECKME CBOWCTBA, AENCTBME HA >KMBble OpraHU3Mmbl,
noslyyeHve ¥ NpUMeHeHve. SKO/ormyeckue npobsiembl, CBA3aHHbIE C OKCULOM
yrnepoga(lV); runotesa rno6anbHOro MNOTENNEHUS KAMMaTa; MNapHUKOBbI
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apeKT. YronbHasa Kucnota uM eé Cconu, UX (U3NYECKME W XUMUYECKME
CBOWCTBA, NOMYyYEHME U MPUMEHeHMe. KaueCcTBeHHas peakuusi Ha KapboHat-
MOHbI. cnonb3oBaHMe KapboHaTOB B ObITy, MeAULMHE, NPOMbILLIEHHOCTN Y
CeIbCKOM XO035CTBe

2.6

MepBOHaYanbHbIE MOHATMS 06 OpraHMYecKMX BELLECTBaX KakK O COeAMHEHMSX
yrnepoga (MeTaH, 3TaH, 3TWIEH, auUETWEH, 3TaHOM, TIMLEPMH, YKCYCHas
Kucnota). MIX coctaB M XMMMYECKOe CTpOeHMe. [OoHATME O GMONOrMYecKm
B&KHbIX BELIECTBaxX: upax, 6enkax, yrneBofax — W WX POAN B DKU3HK
yenoBeka. MaTepranbHOe e4UHCTBO OpraHWYeckUx W HeopraHW4YecKmx
COeIMHEHNI

2.7

KpeMHuiA, ero usmyeckme W XUMUYECKME CBOWMCTBa, MOJyYeHUE U
npumeHeHve. CoegnHeHUs KpeMHWs B npupoge. O6wme npeacTaBneHus 06
okcunge kpemHua(1V) n KpeMHMeBOR kucnoTe. CUANKaTbl, X UCMOb30BaHWe B
ObITY, MeAULMHe, NMPOMBbILLNIEHHOCTU. BaxkHelLume CTPOUTE/NbHbIE MaTepuasbl:
Kepammnka, CTeK/0, LIeMeHT, OeTOH, >Xene3o6eToH. [Mpobnembl 6e30nacHOro
MCNONb30BaHNA CTPOUTENbHbIX MaTePUaIOB B MOBCEAHEBHOMN YXN3H

2.8

XUMNYECKNIA 3IKCMEPUMEHT: M3yyYeHMe 06pasLoB HEOpPraHWYeCKMX BeLLeCTB,
CBOICTB CONSHOM KUCNOTbI; MPOBEAEHNE KAYeCTBEHHbIX peakuuili Ha Xnopua-
MOHbI W HabMfeHe NPU3HAKOB WX MNPOTEKaHWs; OMbITbl, OTpaatoLue
(hM3NYECKME N XMMUYECKME CBOCTBA FalOreHOB N UX COeAUHEHWNIA (BO3MOXKHO
MCNONb30BaHMe BUAEOMATEPMANIOB); O3HAaKOM/eHMe C obpasuamMu X/10puaoB
(ranoreHngoB); 03HaKOM/IeHMe C ob6pasuyamy cepbl U €& COefUHEHNSAMU
(BO3MOXHO  MCMOMb30BaHWE  BUAeOMaTepuanoB); HabnloAeHne npouecca
06yrnnBaHMs caxapa nof AeNCTBMEM KOHLEHTPUPOBAHHOM CEPHON KUCNOTbI;
N3yyeHne XMMUYECKMX CBOMCTB pa3baB/ieHHON CEpHOW KWUCNOTbl, NPOBEAeHMNe
KaueCTBEHHOW peakuuyW Ha CynbgaT-uoH W HabnaeHne npusHaka eé
NPOoTeKaHWs; 03HaKOM/IEHME C (PM3NYECKMMM CBOMCTBaMM a30Ta, docgopa n nx
COeIMHEHMN  (BO3MOXHO WCMOMb30BaHME BUAeOMaTepManoB), obpasuamu
a30THbIX 1 (HOCHOPHBIX YA0OPEHWIA; NofyYeHre, cobrpaHmne, pacrno3HaBaHue n
M3yyeHne CBOMCTB ammMuaka, MPOBeAeHME KaYyeCTBEHHbIX peakuuii Ha WOH
aMMOHMS M (hochaT-MOH M M3YYeHMe TMNPU3HAKOB WX  MPOTeKaHus,
B3aMMOAENCTBME KOHLIEHTPMPOBAHHOM a30THOW KUCOTbI C MeAbto (BO3MOXHO
NCNONb30BaHNE BUAEOMATEPUA/IOB); MW3Y4YeHME MOLENEN KpPUCTaNINYeCKmX
PELETOK anMasza, rpaguta, QynnepeHa; 03HaKOMJIEHWE C  MPOLECCOM
afcopbuny pacTBOPEHHbIX BELECTB aKTMBMPOBAHHbLIM YINIEM M YCTPOMCTBOM
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NpoTWUBOrasa; Mony4yeHve, cobupaHue, pacrno3HaBaHWE W W3Y4eHWe CBOIACTB
YINEeKNCNOro rasa; MpoBefeHMe KauyeCTBEHHbIX peakLUWili Ha KapboHaT- W
CU/IMKAT-MOHbl W M3YYeHWe MPU3HAKOB WX MNPOTEKaHWs; 03HAKOM/IEHWE C
NPOAYKLUMEA CUIMKATHOW MPOMBILLNIEHHOCTW; PeLLUeHMe 3KCMeprMeHTabHbIX
3afla4 no Teme «BaxHelilLune HeMeTan bl U UX COEUHEHUS»

MeTannbl U X coefHeHNA

3.1

O6Lan XapaKTepUCTMKa XMMUYECKNX 3NIEMEHTOB — METa/I/IOB Ha OCHOBaHUWN NX
nonoxexumss B [lepnogmyeckort CUCTEME XMUMWUYECKMX 3nemeHToB [.W.
MeHzeneesa 1 CTpoeHns atomos. CTpoeHve MeTaINoB. MeTaninnyeckas CBA3b U
MeTa//IMYECKast  KPUCTa/IIMYECKas  PEWETKa.  DNEKTPOXUMUYECKUIA  psf
HanpsXXeHWin MeTannoB

3.2

dur3NYECKMe N XUMUYECKME CBOICTBA MeTanoB. O6LLMe Crocobbl NonyyeHus
MeTannoB. MoHsSTME O KOPPO3WKU METa/0B, OCHOBHbIE CMOCO6bI 3aLMTbI UX OT
Koppo3uu. Cnnasbl (CTasb, YyryH, AOPaIOMUHIA, 6POH3a) U UX NPUMEHEHNE B
6bITY 1 MPOMBILLNIEHHOCTU

3.3

LLlenoyHble MeTansibl: NOM0OXKeHMe B [MepMOAMYECKO CUCTEME XMMUYECKMX
anemeHToB .M. MeHaeneesa; CTPOEHME X aTOMOB; HaXxOXAeHUe B MpUpPOJeE.
du3nYecKme N XMMUYECKMe CBOIMCTBA (Ha NpumMepe HaTpus 1 kanus). OKeugpl 1
TMAPOKCUAbl HaTpus W Kanus. T[IpMMEHeHWe LIEMOYHbIX MeTaioB U UX
COeIMHEHNI

3.4

LLlenoyHo3eMenbHble  MeTa//lbl  MarHWii - M KanbUMWii:  MONOXEHWE B
Meprognyeckoin cucteme XMMmnyeckmx anemeHTos .M. MeHgeneesa; CTpoeHue
MX aTOMOB; HaxOXfeHve B npupoge. Pu3nyeckme M XMMUYECKMe CBOICTBA
MarHus n Kanbumsa. BakHeillne coefuHeHWUs Kanbuusi (OKCWUA, TnapoKcug,
conu). XKECTKOCTb BO/bl M CMOCO6OLI €& yCTpaHeHNs

3.5

ANOMUHWUIA: NONMOXeHe B epuoanyeckori CUCTEME XMMUYECKUX 3MEMEHTOB
O.W. MeHaeneeBa; CTpoeHMe aTOMa, HaxoXieHue B npupoge. dusmyeckne u
XVIMMYECKMNE CBOMCTBA aNtoMUHNA. AMGOTEPHbIE CBOWCTBA OKCUAA U TMApPOKCHaa
aIIOMUHNA

3.6

YKeneso: nonoxeHue B MeproanyecKoin cucteme XMMUYECKMX anemeHTos .U.
MeHzeneeBa, CTpPOeHWe atoma; HaxoxieHue B npupoge. Pusnyeckne u
XMMUYeCcKne CBOMCTBA >kenesa. OKcuAbl, rugpokemabl u conm xenesa(ll)
xene3a(lll), nx coctas, CBOICTBA N NONYyYEHUNE

3.7

XVIMUYECKMNIA 3KCNEPUMEHT: 03HAKOM/IEHME C 06pa3Lamy MeTaIoB 1 CM/aBoB.,
NX (PU3NYECKMMUN CBOWCTBAMU; M3yUeHMe pe3y/bTaTOB KOPPO3UM MeTas/ioB
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(BO3MOXHO MCNOMb30BaHVe BYLeoMaTepunasnos), 0CO6eHHOCTeiA
B3aMMOLENCTBMA  OKCMAA KalbUusi W HATpUsa C  BOAOM  (BO3MOXHO
1CNOMb30BaHNE BUAEOMAaTepPUasioB); MCCNef0BaHNE CBOWCTB XXECTKON BOAbI;
mpouecca TrOpeHus >xenesa B  KMCMoOpoge (BO3MOXHO MCMO/Mb30BaHMe
B/JEOMAaTEPMAsIOB); MPU3HAKOB MPOTEKAHWS KaYeCTBEHHbIX pPeakuui Ha WMOHbI
(MarHug, Kanbums, anomuHug, uuHka, xenesa(ll) v >xenesa(lll), meau(ll);
Hab/l0ieHNe 1 onmncaHue NPOLIECCOB OKpALUMBaHWA MN1aMeHN MOHaMWU HaTpuS,
Kaims M Kaibuus  (BO3MOXHO — MCNONb30BaHWE  BUAEOMAaTepuasios);
nccnefoBaHe amOTEPHbIX CBOWCTB FMAPOKCUAA alOMUHUA U TUAPOKCUAA
LMHKA; peLLeHne aKCnepuMeHTasIbHbIX 3a4a4 Nno Teme «BaxkHelLme meTanbl v
NX COESUHEHUSA»

XUMWsi 1 OKpYy>KatoLLas cpefa

4.1

HoBble mMaTepuasibl U TeXHOMOrMK. BellecTBa U MaTepuasbl B MOBCEAHEBHON
YKM3HM YenoBeKa. XMmus 1 3[0poBbe. Be3onacHoe UCMonb30BaHME BELLECTB U
XUMUYECKUX peakuuii B 6biTy. MepBas MOMOLLb NPU XUMUYECKMX 0XKOrax W
OTpPaB/EHNSX

4.2

OCHOBbl ~ 3KO/IOTMYECKOM  rpaMOTHOCTW.  XMMUYeCKoe  3arpsisHeHue
OKpyxatowleri cpefpl MAK. Ponb XMMuKM B peLLeHn 3KONOTMYeCKNX Npobem.
MpupoaHble WUCTOYHMKM YINEeBOLOPOAOB (Yrosib, MPUPOAHbIA ra3, HeTb),
MPOAYKTbI X MepepaboTKu, UX posib B ObITY Y MPOMbILLIEHHOCTH

4.3

XUMMNYECKUNIA 3KCMEPUMEHT: MU3yUeHMe 06pasLoB MaTepmanoB (CTEKNO, CMaBbl
METasINI0B, NOMIMMEPHbIE MaTepuasbl)
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NMPOBEPAEMBbBIE HA OI'3 N0 XMW TPEBOBAHNA K
PE3Y/IbTATAM OCBOEHMA OCHOBHOW OEPA3OBATE/IbHOW
NMPOIrPAMMBbI OCHOBHOI'O OBLLLIEI' O OBPA3OBAHUNA

Kopg
NpoBepseMOro
TpeboBaHus

MpoBepsieMble TpeboBaHUSA K NPeLMeTHbIM pesy/ibTaram
6a30BOro YpoBHSI 0OCBOEHWSI OCHOBHOI 06pa3oBaTe/ibHOM
nporpaMmbl OCHOBHOI0 06LLIero o6pasoBaHuns Ha ocHoBe PIrOC

1

[MpeactaBneHue:

11

0 MO03HaBaeMOCTW SABMIEHUA MPUPOAbI, MOHWMaHWe OObLEKTUBHOM
3HAYMMOCTW OCHOB XMMWYECKOW HayKu Kak 06/1acTU COBPEMEHHOrO
€CTeCTBO3HaHWS, KOMMOHEHTa OO6Lein KynbTypbl M MPaKTUYECKOM
[eATeNbHOCT YesioBeKa B YC/MIOBMSIX COBPEMEHHOrO OOLLEeCTBa;
MOHVMaHVe MecTa XUMUW Cpeam APYrmX eCTECTBEHHbIX HayK

1.2

0 Hay4HbIX MeTOAaxX MO3HaHWs, B TOM YMC/e 3KCNEePUMEHTASbHbIX 1
TEOPETUYECKNX METOAax WCCNeA0BaHWS BELLECTB W U3y4yeHus
XMMWUYECKMX — peakuuid; yMeHWe UCMofb3oBaTb  MOAENM  Anis
06BACHEHNS CTPOEHMSI aTOMOB U1 MOJEKYN

1.3

0 cthepax NpodeccnoHanbHON AeATENbHOCTM, CBSA3aHHBIX C XUMUER 1
COBPEMEHHbIMW  TEXHO/OTMSAIMW, OCHOBAHHbLIMW Ha [OCTMKEHUAX
XMMUYECKOI HayKu, YTO MO3BOAUT 0OYy4aroLMMCA paccMaTpuBaTh
XUMUIO KaK cepy cBoer byayLuei npod)eCCMoHaNbHON AesTeNbHOCTU
M cAenaTb OCO3HaHHbIA BbIGOP XMMUM Kak NpoQuabHOro npeamMeTa
Npu Nepexo/ie Ha YPoBeHb CPeAHEro 06LLEro 06pa3oBaHNs

BnafeHne CUCTEMON XMMWUYECKUX 3HAHWIA WU YMeHWe NPUMEHSTb
CUCTEMY XMMMWYECKMX 3HAHWIA, KOTOPast BKIKOYaeT:

2.1

BKHEMLUME XMMWYECKNE MOHATUA: XUMWUYECKWUIA 3MEMEHT, aTom,
MOJ/IeKy/a, BELeCTBO, MPOCTOE W CNOXHOe BELLECTBO, OLHOPOLHasA U
HEOAHOPOAHas CMeCb, OTHOCUTE/NbHble aTOMHas W MONEKy/spHas
MacChbl, KO/MIMYeCTBO BELLECTBA, MOJb, MOAPHAas Macca, MONAPHBbINA
06bEM, OKCWA, KWCNOTa, OCHOBaHMWe, COMb (CPeaHss), XMMMUYEecKas
peakuus, peakuMn COeLMHEHMWS, peakuuy pasfoXeHus, peakuuu
3amelLeHns, peakumyM o6MeHa, TersioBo 3(PEKT peakumn, 3K30- U
9HAOTEPMUYECKME peakLmMK, pacTBOp, MaccoBas [0/ XUMUYECKOro
3N1EMEHTa B COEAMHEHNMW, MACcCoBasA A0NS M NPOLEHTHas KOHLEHTPaLWS
BeLLleCcTBa B pacTBOpE, AAP0 aTOMa, 3/IEKTPOHHbIN C/10/ aToMa, aTOMHast
opbuTaslb, paguyc aToma, Ba/IeHTHOCTb, CTEMeHb OKMCMEHUS,
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XUMWYECKas CBSA3b, 3NEKTPOOTPULLATENBHOCTb, MOMSAPHAS U HENONspHas
KOBa/leHTHas  CBA3b, WOHHasA  CBfA3b, METa//INYeckas  CBS3b,
KpucTannnyeckast pellértka (aTOMHas, WOHHasi, MeTanamyeckas,
MONEKY/ISipHast), MOH, KaTWOH, aHWOH, 3MEKTPONNT W HE3NEKTPO/NT,
ANEKTPONINTMYECKAS  AMCCOLMALMS,  peakuun  WMOHHOTO  06MeHa,
OKUCNNTENbHO-BOCCTAHOBUTE/bHLIE  PEaKLMW,  OKUCIUTENb 1
BOCCTaHOBWTENb, OKWCNEHWE W  BOCCTAHOBNEHWE,  3MEKTPOSM3,
XMMUYECKOE paBHOBECKE, 06paTUMble 1 HeoOpaTUMble pPeakLuvy,
CKOpOCTb  XMMWYECKOW peakumu, Katanmszatop, [MAK, Kopposwus
MeTa/I/10B, CMNaBbl

2.2

OCHoBOMonNararoLlmMe 3akKOHbl XUMWUK: 3aKOH COXPaHEHWUs Macchl,
nepuognyecknii  3akoH [MO.1. MeHgeneeBa, 3aKOH MOCTOSIHCTBA
cocTaBa, 3aKOH ABoragpo

2.3

TEOPUM  XMMUW:  aTOMHO-MOJEKy/sipHas  Teopusi,  Teopus
3NEKTPONUTUYECKOI AMCCOoLMaLIN

BnasgeHve ocHoBaMu XUMMNYECKOM PaMOTHOCTH, BKII}O‘-IaI'OLLl,eVII

3.1

YMeHVe NpaBuibHO UCMO/b30BaTh M3YUeHHble BeLecTa 1 MaTepuasibl
(B TOM uucne MuHepasbHble YAOOPeHUs, MeTai/ibl U Crha.bl,
NPOAYKTbl NnepepaboTKM MNPUPOAHBLIX WCTOYHWUKOB Yr1eBOJOPOLOB
(yrns, NpMpogHoro rasa, HeTn) B ObITY, CENbCKOM XO3SNCTBE, Ha
MPOM3BOACTBE M MOHUMAHWE 3HAYEHUS >KMPOB, GEIKOB, Yr/eBOA0B
[/19 OpraHn3Ma YesioBeKa; yMeHue nporHo3vupoBaTh BANSHUE BELLECTB
M XMMWUYECKMX MPOLLECCOB Ha OpraHn3m YesioBEKa U OKPYXKatoLLYHO

MPMpPoAHYto cpeay

3.2

YMEHME MHTErpMpoBaTb XMMUYECKME 3HaHWA CO 3HAHWAMU LPYrux
yuebHbIX NpeaMeToB

3.3

HaMume onbiTa PaboThbl C Pa3INYHBIMKA UCTOYHUKAMMU UH(OpMaLUK
Mo XMMuM (Hay4dHas M Hay4HO-TIONYNsipHas NMTepaTypa, CroBapw,
CMPaBOYHUKM, UHTEPHET-PECYPChI)

3.4

yMeHMe O0ObLEKTMBHO OLIEHVMBATb WMH(OpMaLMio O BelecTBax, WX
MPeBpaLeHnsX U MPaKTUYECKOM  MPUMEHEHUM U YMeHUe
CMNONb30BaTb €& [/151 PeLLeHns y4ebHO-Mo3HaBaTeIbHbIX 3aau

BnageHve OCHOBaMM MOHATMIHOIO annapata u CUMBOJIMYECKONO
A3blKa XUMUWU AN COCTaBeHNUS (POPMY/T HEOPraHWYECKNX BeLLEeCTB,
YPaBHEHUA  XMMUYECKMX  peakuuil;  OCHOBaMU  XMMMWUYECKOM
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HomeHKnatypbl (IUPAC v TprBManbHoOR)

YMeHVe 00BbACHATb CBA3b MOMOXEHUS 3MIEMEHTa B I'Iepmo,u,mquKOM

CUCTemMe C YMUC/OBbIMU  XapPaKTEPUCTUKaMWU CTPOEHUA aTOMOB

5 XVIMUYECKMX 3M1eMeHTOB (cocTaB W 3apsg  f4pa, o6Lee 4yuco
3/IEKTPOHOB), pacrpefefsieHnemM 3/1IeEKTPOHOB M0  3HEepreTMyecKnm
YPOBHSAM aTOMOB MNepBbIX TPEX NepuUooB, KU U KaslbLms
MpeacTaBneHe O MEPUOAMYECKON  3aBUCMMOCTM  CBOMCTB
XUMUYECKNX 3M1EMEHTOB (paguyc atoma, 3/1eKTPOOTPULATE/IbHOCTD),

6 MPOCTbIX W CNOXHbIX BELEeCTB OT [MOJIOXKEHUS 3/1EMEHTOB B
Mepuognueckoin cucteme (B MalbIX Nepuojax WU rNaBHbIX
MoArpynnax) 1 3/IeKTPOHHOTO CTPOEHNSA aToMa

7 YMeHune KnaccuguumpoBars:

7.1 XUMWNYECKME ANEMEHTDI

7.2 HeopraHnyeckune BeLecTsa

7.3 XVMUYECKNE peakumnm

8 YMeHue onpeaenars:
B&/IEHTHOCTb U CTeMeHb OKUC/EHUS XUMUYECKUX 3/1EMEHTOB, 3apsif

81 noHa
BUA XVMWYECKOW CBA3M W TUM KPUCTA/INYECKON CTPYKTYpbl B

82 COEVHEHMAX

8.3 XapakTep cpefbl B BOAHbIX pacTBOpax BeLlecTB (KUCMOT, OCHOBaHWi)

8.4 OKUCNUTENb N BOCCTAaHOBUTE/b

9 YMeHMe XapakTeprn3oBaTb PU3NYECKME N XUMUYECKIE CBOMCTBA:
MPOCTbIX BewecTs (KMCNOpoL, O030H, BOAOPOL, rpaguT, anmas,

9.1 KPEMHUI, a30T, docop, cepa, XI0p, HaTPWUA, Kaiuin, MarHui,
KanbLWiA, atOMUHNIA, YKeNneso)
C/TIOXHbIX BELLeCTB, B TOM u4uC/le WMX BOAHbIX pacTBopoB (BOAa,
ammuak, X/10pOoBOLOPOL, CEepOBOLOPOA, OKCUAbl WM TUAPOKCUAbI

92 metannos I-11A rpynn, antomunng, mean (1), umHka, xenesa (11 v

' I11), okewpbl yrnepoga (11 v 1V), kpemHus (1V), asota un docgopa (11
n V), cepbl (IV n VI), cepHucTasn, cepHas, a3oTuCTas, a30oTHas,
(hochopHas, yronbHas, KpeMHMeBas KAUCNoTa U UxX conn)

03 MPOrHO3MpoBaTb M XapakTepu3oBaTb  CBOWCTBA  BeLLECTB B

3aBUCMMOCTM OT MX COCTaBa WU CTPOEHUA, NMPUMEHEHUE BELLUECTB B
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3aBMCYMOCTU OT UX CBOWCTB, BO3MOXHOCTb MPOTEKAHNSA XMMUYECKMX
MpeBpaLLeHnii B pa3nyHbIX YCNOBUSX

YMeHMe coCTaBNATb MONIEKY/IIPHbIE U MOHHbIE YPaBHEHWS peakuuii, B

10
TOM Ymcne:
10.1 peakuuii NOHHOro o6mMeHa
10.2 OKWCNNTENbHO-BOCCTAHOBUTE/bHbIX PeaKLmii
WNNIOCTPUPYIOLIMX  XMMUYECKME CBOWCTBA M3YYEHHbIX KacCoB
103 (rpynn) HeopraHMYecKnx BeLLEeCTB
104 MOATBEPXKAAOLLMX FrEHETUYECKYHO B3aUMOCBA3b MeXAY HUMU
11 YMeHue BblYUCNATb (NPOBOANTL PacyéETbI):
OTHOCUTENIbHYIO  MOJMIEKY/IAPHY0 U MOMIAIPHYK0 MacChbl BeLLEeCTB,
i MacCOBYHO [0/1H0 XMMWUYECKOro 3/1eMeHTa B COeJMHEHUN
11.2 MacCCOBYIO [0/1+0 BeLLEeCTBa B pacTBope,
11.3 KO/TMYECTBO BELLECTBA M ero Maccy, 06beM rasoB
MO YpaBHEHUAM XUMUYECKMX peakuMin U HaxoauTb KONMYEeCTBO
14 BeLLecTBa, 06bEM 1 Maccy peareHTOB U MPOAYKTOB peakuun
12 BnageHve (3HaHWe OCHOB):
OCHOBHbIMW  MeTOZamy  Hay4yHOro  ro3HaHus  (HabnwopaeHwue,
N3MepeHue, IKCNepUMEHT, MOZAENMPOBaHME) MPU U3YUYEHUN BELLECTB U
12 XUMUYECKUX  SBMIEHUIA; YMeHWe CchopmynvpoBaTb npobnemy U
NPeaIoKNTL NYTU eé peLleHns
192 6e30MacHOn paboTbl C XUMWUYECKMMWU BELLECTBAMM, XMMUYECKON
' nocyzow n nabopatopHbIM 060pyA0BaHMEM
npasunaMm 6e30MacHoOro obpaLLeHns ¢ BeLecTBamu, UCMob3yembIMU
B NMOBCEAHEBHOW YXU3HW, NpaBunamu NoBeAeHNS B LENAX coeperxeHns
123 3[10pOBbS U OKpPY>XXatloLleil NMPUPOAHOM Ccpefdpbl; MOHMMaHWe Bpeaa
' (omacHOCTM) BO3AENCTBMS Ha >KMBble OPraHuW3Mbl OMpPeAeNnEHHbIX
BELLLECTB, CMOCOOOB YMeHbLUEHUS N MPeLOTBPALLEHNS UX BPEAHOro
BO3A€ENCTBUSA
Hannune npakTUyeCcKMX HaBbIKOB M/IaHWPOBAaHUA U OCYLLECTB/IEHUA
B CeayoLWwmx XMMUYECKMX 3KCNepUMEHTOB:
M3yyeHne 1 onmcaHme U3NMYECKNX CBOWCTB BELLECTB; 03HAKOM/IEHME
131 C  (M3NYECKUMW N XUMUYECKMMU  ABMIEHUAMW;  OMbIThI,

WNNIOCTPUPYIOLLME NMPU3HAKM NPOTEKAHWUS XUMUYECKUX peakLuii
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13.2

M3yuyeHue cnoco60oB pasfieneHuns cmeceld

13.3

MoMyyYeHNe KWUCMOPOAa W M3YYeHWe ero CBOWCTB; MOJSyuyeHue
BOJOPO/A W U3YUeHWe ero CBOIWCTB; MO/yUYeHne YrNeKUCOoro rasa u
M3yueHne ero CBOICTB; MO/yUeHre aMMMaKa U N3yuyeHne ero CBOMCTB

13.4

NPUroTOBNEHME PacTBOPOB C OMpefeNéHHO MaccoBOW  [0nei
pacTBOPEHHOIO BellecTBa

135

NpUMeHeHMe NHANKATOPOB (nakmyca, MeTuNopaHXa 7
(heHONTanenHa) AN ONpeAeneHns XapakTepa cpefbl B pacTBOpax
KUCMOT W LLienoYei

13.6

MCCNeJoBaHME W OMNWCaHWEe CBOWCTB  HEOPraHWYeCcKUX —BELLECTB
Pa3NINYHbIX KNAccoB; U3yuyeHne B3aUMOAENCTBUS KIUCIOT C MeTa/iaMi,
OKCMAAMWU  METa//IoB,  PacTBOPUMbIMA W HEPacTBOPUMbIMM
OCHOBaHUSIMI,  CONSIMI;  MOMTYYEeHNe HEepPacTBOPUMbIX OCHOBAHMWIA;
BbITECHEHME OfHOTO MeTannia ApyrMM K3 pacTBopa  COMW;
nccnefoBaHve amdoTepHbIX CBOWCTB TWAPOKCM0B alHOMUHUS 1

LMHKa

13.7

peLLieHVe 3KCMEePUMEHTa/bHbIX 3ada4y Mo TeMam: «OCHOBHbIE K/acchbl
HEOopraHNYecKnx COEVHEHWI»; «NEKTPONUTNYECKAS
anccoumauus»; «BaxHellune HemeTanbl M UX  COeAVHEHUS»;

«BaKHeLwme MeTan/bl U X COeANHEHNS»

13.8

XVMUYECKME  3KCMEPUMEHTBI,  WIIOCTPUPYIOLWME  MPU3HAKM
NpPOTeKaHWs peakuMini MOHHOro 0OMeHa; KayeCTBEHHble peakumn Ha
MPUCYTCTBYIOLLME B BOAHbIX PacTBOpPax WOHbI: Xiopug-, 6poMua-,
nogug-,  cynbat-,  gocar-, KapboHaT-,  CUIMKAT-aHUOHBbI,
rMAPOKCUA-NOHBI, KaTUOHbI aMMOHWSA, MarHus, KalbLuusi, altoMUHUS,
Xenesa (2+) v xenesa (3+), mean (2+), UMHKa

14

YMeHue:

141

NPeacTaBNsATb  Pe3yNbTaTbl 3KCMEPUMEHTAa B (JOPMe  BbIBOAOB,
[l0Ka3aTenbCTB, FPatikoB M Tabnuy, U BbISBAATH IMNMPUYECKNE
3aKOHOMEPHOCTM

14.2

yCTaHaB/NBaTb CBA3N MeXJY peabHO HabMoAaeMbIMU XUMUYECKMM
ABNEHUAMU 1 MpoLeccaMu, NPOUCXOAALLMMUN B MaKpPO- Y MUKPOMUPE,
06BACHATb NPUYMHBI MHOr006pa3mns BELLECTB
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NMEPEYHEHb 3JIEMEHTOB COAEP>XXAHUA, NPOBEPAEMbIX HA
OCHOBHOM INOCYAAPCTBEHHOM 3K3SAMEHE INO XMINU

Kopg MpoBepsieMblil 3/IEMEHT COAepPXKaHNSA
1 MepBOHaYa/IbHbIE XUMUYECKMNE NOHATUSA
11 UuncTble BellecTBa U cMecu. Cnocobbl pasaeneHns cmecei
T ATOMblI M MONekynbl. XUMUYECKMEe 3nemMeHTbl. CUMBOMbI  XUMWYECKMX
' 3N1eMeHTOB. [poCThle 1 CNOXHbIE BELLECTBA.
Xunmunyeckas popmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 3/1IEMEHTOB. CTeneHb
L3 OKUC/IEHMS
3aKOH MOCTOAHCTBa cocTaBa BellecTB. OTHOCMTE/NbHAsA aToOMHas Macca.
14 OTHocuTeNbHaA MONeKynsapHas macca. MaccoBas 019 XMMUYECKOro aneMeHTa
B COeANHeHU
Konnuectso BewlectBa. Mosnb. MonsipHasi mMacca. MoONspHblii 06bEM Ta3oB.
Lo B3anmocCBs3b KOMMYeCTBa, Macchbl 1 Yncna CTPYKTYPHbIX eANHNL, BELLLECTBA
duU3nYecKne N XUMUYECKNe ABMEHUS. XUMUYECKas peakums U eé MpU3Haku.
Lo 3aKOH CoXpaHeHMsa Macchbl BeLLEeCTB. XUMUYECKME YPaBHEHUSA
) Mepnognyecknii 3akoH K lepuognyeckas cucteMa XMMUYECKUX 3/1EMEHTOB
O.W. MeHpgeneesa. CTpoeHne aTOMOB
Mepuogmyecknin 3akoH. MNeproguyeckas cucTeMa XMMUYECKUX anemeHTos ..
2.1 MeHpgeneesa. Nepuogbl 1 rpynnbl. PrU3NMYECKUiA CMbICA NMOPSAKOBOIO HOMEPA,
HOMEPOB Nnepuoja 1 rpynnbl 31eMeHTa
CtpoeHune atomoB. CocTaB aTOMHbIX afep. M3oTonbl. 3neKTpoHbl. CTpoeHue
2.2 3NIEKTPOHHbIX  0060/104eK aTtoMOB  MNepBbiX 20  XMMWYECKUX  3/1EMEHTOB
Mepuognueckoin cuctemsl .M. Mengeneesa
3aKOHOMEPHOCTM B M3MEHEHWUWN CBOWCTB XMMWUYECKMX 3/1IEMEHTOB MepBbIX TPEX
MepuvofoB, Kaius, Kaibuus (paguyca atoMOB, 3/1eKTPOOTPULATENIBHOCTH,
2.3 MET/IIMYECKUX W HEMET/UIMYECKMX CBOWCTB) W WX COEAMHEHWIA B
COOTBETCTBMM C MOJIOXKEHMEM 3N1EMEHTOB B [lepuoguyeckori cucteme W
CTPOEHNEM NX aTOMOB
3 CTpoeHue BelLlecTBa
Xumnueckas cBA3b. KoBasieHTHad (MongpHas WM HenonspHas)  CBA3b.
3.1 JNeKTpPooTPULATENIbHOCTb  XUMWYECKUX  3/1eMEHTOB.  OHHas  CBA3b.

MeTasiinyeckas CBs3b
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3.2

Tunbl  KPUCTA/NIMYECKMX  PELUETOK (aTOMHasi, WMOHHas, MeTa/linyeckas),
3aBMCMMOCTb CBOWCTB BELLECTBA OT TWMa KPUCTA//IMYECKON PEeLLETKM U BUaa
XUMUYECKOI CBA3N

BaxHelwwme NnpeLCcTaBUTENIM HeopraHM4eCcKnX BeLLecTB. HemeTannbl U UX
coegnHeHnsa. MeTansibl N X COeAHEHUA

4.1

Knaccugmkaums n HOMeHKnaTypa HeopraHWYeckux COeAMHEHWIA: OKCUAO0B
(coneobpasytoLuye: OCHOBHble, KUC/OTHbIE, amoTepHbIe) 7
HeconeobpasytoLye; OCHOBaHWA (LLENOYM M HepaCTBOPUMbIE OCHOBAHMS);
KMCNoT  (KWUCMopoAcodepxawine u  6GeCKUCOPOAHbIe, OAHOOCHOBHblE U
MHOIOOCHOBHbIE); CONelt (CPeaHNX U KUC/bIX)

4.2

dusnueckne U XMMUYECKME CBOIWCTBA MPOCTbIX  BELUECTB-HEMETA/I/OB:
BOZOPOAA, X/I0pa, KUCMOpo/a, Cepbl, a30Ta, hoctopa, yrnepoaa, KpeMHUs

4.3

®U3NYECKME M XMMWYECKMe CBOIWCTBA NPOCTbIX BELLECTB-METa//IoB: IMTUS,
HATPUS, Kanus, MarHus 1 KanbLus, altOMUHUS, XKenesa. INeKTPOXUMUYECKUit
psA HanpPsHKeHWIA MeTanoB

4.4

dU3NYECKNE N XUMUYECKINE CBOWCTBA BOJOPOAHbLIX COEAVHEHWIA HEMETAsNOB:
XNI0POBOAOPO/A, CEPOBOAOPO/A, aMMMaKa

4.5

dur3nyeckme N XMMMYECKMe CBOMCTBA OKCMAOB HemeTannos: cepbl (1V, VI),
asota(ll, 1V, V), gocdopa(lll, V), yrnepoga(ll, 1V), kpemuuna(lV). MNonyyeHne
OKCW[0B HEMETa//10B

4.6

XuMmunyeckne cBoicTBa okcmaos: metannos IA-IIA rpynn, umHka, megu(ll) u
xenesa(ll, 11). MonyyeHne OKCNL0B METASINOB

4.7

XnUMUYecKne CBOIMCTBA OCHOBaHWUI M aMOTEPHbIX MMAPOKCMA0B (Ha npumepe
TMAPOKCUAOB  /IlOMUHUSA, >Kenesa, UMHKa). [lonyyeHWe OCHOBaHWA 1
aMoTePHbIX MMAPOKCUA0B

4.8

O6Lme XMMUYecKMe CBOMCTBA KUCNOT: X/I0POBOAOPOAHONM, CEpOBOAOPOAHON,
CEPHUCTON, CEpHOI, a30THON, (HOCKHOPHON, KPEMHWMEBOW, YronbHoW. Ocobble
XMMUYECKMe CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM W  a30THOW  KUC/OT.
MonyyeHne KACNOT

4.9

O6Lme XMMUYECKME CBOMCTBA CPeHUX coneid. MNonyyeHne conen

4.10

MonyueHne, cobupaHue, pacrosHaBaHWe BOAOPOAA, KWCIOPOAA, amMMMuaka,
YIIEKVC/IOrO rasa B nabopatopumn

411

MonyuyeHne aMMuaka, CEPHOI M a30THOW KWUCMOT B MPOMbIWAeHHOCTH. O6Lne
cnocobbl NONYYeHNs MeTanN10B
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4.12

["eHeTMYecKasa CBA3b MeXay Knaccamu HeopraHUYeckux COG,D,VIHGHVIVI

XuMnyeckue peakLmm

5.1

Knaccugmkaums XMMmMYecKMX peakLuii No pasinyHbiM Npr3Hakam: No yncny u
COCTaBy YYaCTBYMOLUMX B peakUuy BELLECTB, MO TenjaoBoMy 3ddekTy, no
M3MEHEHWIO CTEMeHel OKUCNIEHNS XUMUYECKMX 3N1EMEHTOB

5.2

TennoBoi 3eKT XUMUYECKON peakLm, TEPMOXUMUYECKIE YPaBHEHNS. DK30-
W 3HAO0TEPMUYECKME PeaKLMU. TeEPMOXUMUYECKNE YPABHEHNS

5.3

OKUCANTENbHOBOCCTAHOBUTE bHbIE Peakuun. OKUCAUTENN U BOCCTAHOBUTENN.
Mpoueccbl  OKUCMEHWS U BOCCTAHOBMEHWS.  DNEKTPOHHbIA  GanaHc
OKUCNUTENbHOBOCCTAHOBUTE/bHON peakuum

5.4

Teopust aNEKTPONUTUYECKOI auccoupaumm. KaTuoHbl, aHUOHbI. INEKTPONIUTBI U
HEaNeKTPONUTbI. CUMbHbIe U CNabble 3NeKTPONNTbI. CTeneHb AMccoLmaLmum

5.5

Peakuun MOHHOINO O6MeHa. YCNoBMS NPOTEKaHWA peakuuil MOHHOro 06MeHa,
MOJHbIE N COKPALLEHHbIE MOHHbIE YPaBHEHUSA peakLinii

XUMUsi N OKpy>KatoLLas cpefa

6.1

BewectBa “ MaTepuanbl B MOBCEAHEBHOW XXM3HU uYenoBeka. besonacHoe
MCNONb30BaHME BELLECTB M XMMWUYECKUX peakuuii B nabopatopuv n ObITy.
MepBast NOMOLLb NPU XMMUYECKMX 0XKOrax 1 0TpaB/ieHMsaX

6.2

XMUYeckoe — 3arpssHeHVe  OKpyKatoulen cpedbl  (KUCNOTHble  [OXAM,
3arpsisHeHue Mo4Bbl, BO34yXa W BOAOEMOB), CMNOCOOLI ero npefoTBpaLleHus
MpegenbHas fgonyctumas KoHueHTpauma Beuwlects (MAK). Ponb xumunn B
PELUEHMN  3KOMOMMYECKMX Mpo6MeM. YCUNEHMe MNapHUKOBOrO  3MeKTa,
paspyLUeHvie 030HOBOr 0 C/oA

6.3

MpumeHeHWe cepbl, a3oTa, pocdopa, yrnepoaa, KPEMHUS U UX COEAMHEHWUIA B
ObITY, MeAuuMHe, MPOMbILIEHHOCTU W CEeIbCKOM X03dicTBe. [pumeHeHune
MeTa/1IoB M CcnnaBoB (CTasib, YyryH, AHOPaItOMUHWIA, OPOH3a) B ObITY W
MPOMBILLNIEHHOCTW UX COeAMHEHWIA. TTOHATE O KOPPO3UM METaIIoB, OCHOBHbIE
CMoco6bI 3aLnTbl X OT KOPPO3UK

6.4

MpypoAHbIE WCTOYHWKW YTINEeBOAOPOAOB (Yronb, MPUPOAHLIA ras, HedTb),
NPOAYKTbI X NepepaboTKu (6eH3MH), X PO/b B 6bITY U NPOMBbILL/IEHHOCTY

6.5

MepBOHaua/bHble TOHATMS 00 OPraHUYECKMX BELLECTBAX KakK O COEAVHEHMSIX
yrnepoga (MeTaH, 3TaH, 3TWUMeH, aueTU/eH, aTaHON, MLEPUH, YKCYCHas KWUC/OTa).
MoHsATVE 0 GMONOrMYECKN BaXKHbIX BELLIECTBAX: XKIMpaX, 6enKax, YrneBofax — u ux
PO/ B XKM3HMN YeNoBeKa
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7 PacuéTbl:
7.1 Mo hopMynaM XUMUYECKUX COeLUHEHNI
7.2 Maccbl (MaccoBOW) 40N PaCTBOPEHHOIO BELLECTBA B pacTBOpPE
7.3 Nno XUMUYECKNM YPaBHEHUAM
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YYEBHO-METOANYECKOE OBECIEYEHWE OBPA3OBATEJ/IbHOI'O
NMPOLECCA

OBA3ATE/IbHbIE YYEBHbLIE MATEPUAbI A/TA YHEHUNKA

1) Xwumnsa: 8- Knacc: 6a30Bblil  YpOBeHb: Y4YebHWUK; 5-e un3faHue,
nepepabotaHHoe [abpuensaH O.C., OctpoymoB W.I'., Cnagkos C.A. — M.:
[MpocseLLeHne, 2024;

2) Xumma: 9-i knacc: 6a30Bblil  YpOBEHb: YYeOHUK; 5-e uK3[aHue,
nepepabotaHHoe [abpuenaH O.C., Octpoymos W.I'., Cnagkos C.A. — M.:
MpoceelleHKe, 2024,

METOANYECKWVE MATEPUVAJIbI A/TA YUYNTEA

1) MabpuensH O.C., OctpoymoB W.I'., Cnagkos C.A.. XuMunsa. YpoKu XUMnm
B 9 knacce. MeTtoguyeckoe nocobme. ®IrOC. — M.: INpoceelyeHune, 2022. — 176 c.;

2) MabpuensaH O.C., OctpoymoB W.I'., Cnagkos C.A.: XUMUA. YPOKN XUMWN
B 9 Knacce. Metognyeckoe nocobue. ®rocC. — M.: lMNMpoceelleHmne, 2022. — 208 ¢.;

3) Ceepanosa H.A. C60pHMK 3afa4y, ynpaXKHeHW 1 TeCTOB Mo Xumuun: 8-9
Knaccol: K y4yebHukam O.C. [abpwuensHa, W.I'. Octpoymosoi, C.A. Cnagkosa
«Xummns. 8 Knace», «Xumug, 9 knacc». ®rOC (K HOBbIM y4yebHMKam) /
H.A. CeepgnoBa. — M.. M3gaTenbCcTtBO «3k3ameH», 2021. — 286 c. (Cepws
«YYebHO-METOANYECKUIA KOMINIEKT).

LINPPOBbBLIE OEPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI
CETW NMHTEPHET

1.  OnekTpoHHble  06pa3oBaTeflbHble  Pecypcbl,  AOMYyLIEHHble K
MCMO/Ib30BAHNIO MPU  peasin3aunun MMEKLWNX rocyAapCTBEHHYHO aKKpeauTauuio
obpa3oBaTe/ibHbIX NPOrpaMM Hava/bHOro 06LLero, OCHOBHOIO 06LLEro, cpeaHero
obuiero obpasoBaHMs nprkazom MuHnpoceeleHns Poccum ot 23.07.2025 Ne 551

- Xummd. 8 (9) knacc. — PrAOY BO «locynapCTBEHHbIV YHUBEPCUTET
MPOCBELLEHUAY;

- TpeHaxep «O6nako 3HaHM». Xumus. 8 (9) knacc. — OO0 «PU3NKOH
Nab»;

- Xumug, 8 - 9 knaccel. — FTAOY BO MITT1Y;

- Xumunsa 8 (9). - OO0 «CEEPOBEPA3OBAHWVEY;

- Xumus. OcHoBbl xumuK. 8 knacc. — AO «l13aaTenbCTBO «I1pocBeLLeHme;

- Xummna.  Xumua  anemeHtoB. 9  knacc. - AO  «l13paTenncTBO
«[pocBeLLeHne».
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2. OTKpbITbIe 06Lef0CTYMHbIE 06pa3oBaTe/ibHble MaTepuasbl, pasMeLleHHbIe
Ha MHOPMaLMOHHO-06pa3oBaTe/IbHbIX NopTanax:

- https://m.edsoo.ru/ — BubnMoTekn LMHpPOBOro 06pa3oBaTe/IbHOro KOHTEHTA
(Bubnunoteka LLOK);

- http://school-collection.edu.ru/catalog/ — EAnHas Konnekuma LMEpPOBbIX
06pasoBaresibHbIX PeCypCoB;

- https://resh.edu.ru/subject/29/ — Poccuiickast aneKTpoHHas WKona. Xmmus;

- https://oblakoz.ru/ - O6pa3oBatesibHblil OHMalH-cepBUC «OB6/1aK0 3HaHW.
Xumunsg,

- https://nsportal.ru/shkola/khimiya/library — O6pa3oBaTenibHas coumanibHas
CETb. XUMUS;

- https://testedu.ru/test/ximiya/ - O6pa3oBarte/ibHble TeCTbl. TecTbl MO
XUMUMK;

- https://go.rosuchebnik.ru/search?query — POCCUICKNIA y4YeBHUK. XUMuUS
(MeTogmyeckas nomolb. BebuHapsl. Kypcol. Kartanor);

- https://uchitel.pro/xumusa-npeamet/ -  Yuutenollpo. KoHCMeKTbl Mo
npeaMeTty «XuMusi». M3ydeHne Xumumn war 3a waroM. OHNakH-y4ebHUK w
COOPHWMK 3aaay.




