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depepanbHas paboyas nporpamma no yyebHomy npeamety «Xumus» (6a3oBblid
ypoBeHb) (NpeameTHass 061acTb «ECTECTBEHHO-Hay4Hble MNPEAMETbI») BK/HOYaET
MOSAACHUTESIbHYIO 3aMMCKY, CoAepXXaHne 00yYeHus, niaHupyemMble pesynbTaTbl OCBOEHUSA
nporpammbl Mo XMMUK, TeMaTUYeCcKoe niaHnpoBaHue.

[MoACHWUTENbHAA 3anucKa OTpaxaeT obwme uenm M 3agadn U3yyYeHUs XUMUK,
XapaKTepUCTUKY MCUXONOrMYeCKUX MPeanocblIoK K e n3yyeHuto 00yvatommumcs,
MECTO B CTPYKTYpe y4yeGHOro nnaHa, a TakXe MNoAxofbl K 0T6opy cofepXaHusi, K
onpefenieHnto NIaHNPyeMbIX pe3ysbTaTos.

CogepxaHne  00y4yeHWs  pacKpblBaeT — cofep)KaTeflbHble  JIMHUW,  KOTOpble
npegnararoTca Ansa 06s3aTeNlbHOr0 U3yyYeHUs B KaXKAOM Knacce Ha YPOBHE OCHOBHOIO
00LLero obpasoBaHus.

[MnaHvpyemble pe3y/bTaTbl OCBOEHUS MPOrpammbl MO XMMUKW  BKIKOYAKOT
NMYHOCTHbIE, MeTanpeAMeTHble pe3ynbTaTbl 3a BeCb Mepuog 00y4eHUs Ha YPOBHE
OCHOBHOr0 06Lero obpasoBaHus, a Takxe npeaMeTHble JOCTUMXKeHUA 00yJaroLLerocs 3a
KaXXabli1 rof 00yyeHus.

MNOACHUTEJIbBHAA SATNNCKA

[Mporpamma rno XMMmm Ha ypoBHe OCHOBHOMO 06LLero 06pasoBaHuNs CocTaB/ieHa Ha
OCHOBe TpeboBaHWI K pe3y/ibTaTaM OCBOEHWMS OCHOBHOI 06pa3oBaTe/ibHOM MporpamMmbl
OCHOBHOro o6ulero o6pasoBaHusd, npeacTaBneHHbIX B PIrOC 00O, a Takxe Ha
OCHOBe (heflepa/ibHOM pabodyeli MporpaMMbl BOCAWUTAHUS M C YYETOM KOHLENUMK
npenofaBaHnsi y4yebHOro npeameta «XUMuUsi» B 06pa3oBaTesibHbIX OpraHM3auuax
Poccuiickoin degepaumu.

[Mporpamma Mo xMmum paspaboTaHa C Uenbl OKasaHWs MeTOAMYECKOW MOMOLLM
YyUnUTENO B CO3AaHMNM paboyeld nporpaMmbl Mo yyebHOMY npeameTy.

MporpamMmMa no Xumnn AaéTt NpeAcTaBneHre o Lensx, 00Lel cTpaTernm obyyeHuns,
BOCMUTaHMUA W pa3BUTUA  0OydaloLUMXCs  CpefcTBaMu  y4eBHOro  npegmeTa,
yCTaHaBNMBaeT  00s3aTe/lbHOe  MpPeAMETHOe  cofepXaHue,  npegycmatpusaeT
pacnpejeneHue ero no Knaccam v CTPYKTypurpoBaHue rno pasgesam u Temam nporpaMmbl
MO XWUMWKW, ONpPeaensieT KONMYECTBEHHbIE W KAYeCTBEHHbIE  XapaKTEPUCTUKU
COAEPXKaHWs,, PEKOMEHAYEMYH MOCNef0BaTelbHOCTb WU3YUYEHUS XWMUKU C  YYETOM
MEXMPEeAMETHbIX W BHYTPUMPEAMETHLIX CBS3el, JNOMMKM  y4eBHOro MpoLiecca,
BO3PAaCTHbIX OCOGEHHOCTeN 00yuvatoLMXCs, OnpefenseT BO3MOXHOCTU npeameTa Ans
peann3auum TpeboBaHWA K pe3ynbTaTaM OCBOEHWA OCHOBHOM 06pa30BaTe/lbHOM
nporpamMmbl Ha YPOBHe OCHOBHOrO 006Llero o6pa3oBaHWsA, a TakXke TpeboBaHWUA K
pesynbTaTtam 00y4eHWst XMW Ha YPOBHE LieNieil 3yyeHunsi NpeaMeTa U OCHOBHbIX BUAOB
y4ebHO-M03HaBaTe/IbHOW  AeATeNbHOCTM  00y4aroLlerocsd Mo OCBOEHMIO Y4YeBHOro
cofepXKaHus.
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3HaHWe XWMUW  CNYXXUT  OCHOBOM ANd  (hOPMMPOBAHMS  MUPOBO33PEHNSA
obyvaroLLerocs, ero npeficTaBneHWin 0 MaTepuasbHOM e€4UHCTBE MMpPa, BaXKHYH POsb
UrpatoT (opMUpYeEMble XUMUER NpefcTaBNeHVs O B3avMOMpPeBPALLEHUSX 3SHEPrum
M 06 3BOMIOUMM BELLECTB B MPUPOLEe, O NYTAX peweHus rnodasibHbIX Mnpobnem
YCTOMUMBOrO pPa3BUTMS YeNl0OBEYeCTBA -  CbIPbEBOW, 3IHEPreTMYECKOW, MULLEBON
N 3KONOrMYeCKOn 6e30MacHOCTU, NPOGIEM 34paBOOXPaHEHNS.

3yueHme xumunn:

CMOCO6CTBYET peann3almMn BO3MOXKHOCTEN A1 CaMOpasBUTUS M (hOPMMPOBaHUSA
Ky/NbTypbl IMYHOCTY, €€ 06LLEeN N PYHKLMOHA/IbHOW FPaMOTHOCTMW;

BHOCUT BKMag4 B (DOPMMPOBAHME MbILLJIEHUS U TBOPYECKMX CrOCOBGHOCTEN
06yyalolMXCs,  HaBblKOB WX  CaMOCTOATE/IbHOW  Y4eBHOW  [edaTeslbHOCTH,
9KCMEPUMEHTA/IbHBIX U UCCNeAOoBaTeNlbCKUX  YMEHWA,  HEOOXOAMMbIX Kak B
MOBCEAHEBHOM XM3HU, TaK 1 B NPOMNECCNOHANbHON AeATeNlbHOCTY;

3HAKOMMT CO CNELMEUNKOI HayYHOrO MbILLSIEHNS, 3aKNafblBaeT OCHOBbI LIE/IOCTHOIO
B3rnsaga Ha efVMHCTBO MNPMPOAbl M YenoBeKa, SIBNSETCA OTBETCTBEHHLIM 3Tarom B
(hOpMMPOBaHMM eCTECTBEHHOHAYYHOM rPaMOTHOCTI 06YyYatoLLMXCS;

CNoco6CTBYET (POPMMPOBAHUNIO LIEHHOCTHOIO OTHOLLIEHWS K €CTECTBEHHO-HaYYHbIM
3HaHWSM, K NPUPOAE, K YeNnoBeKy, BHOCUT CBOI BKNaf B 3KOMOrMYecKoe 06pa3oBaHue
06yyaroLmMxcs.

[aHHble HanpaBneHWs B O06yYeHUM XuUMUKM O0BGecrneynBatoTCca  CcrneumguKon
COAepXKaHus y4ebHOro npeameTa, KOTOpbIA SBNSETCA Nefarornyecky aganTupoBaHHbIM
OTpaXXeHneM 6a30BOM HayKN XMMUK Ha ONpeaenéHHOM aTane eé pasBuTus.

Kypc XumunM Ha YpoOBHe OCHOBHOIO 00LIero o06pa3oBaHUsi OPWMEHTMPOBaH Ha
OCBOEHME O00Yy4aroLMMUCH CUCTEMbl MEPBOHaYa/IbHbIX MOHATUIA  XMMUKW, OCHOB
HEOPraHNYecKon XMMUM N HEKOTOPbIX OTAE/bHbIX 3HAYUMbIX MOHATUIA OpraHUYecKoin
XUMUN.

CTpyKTypa COAepXXaHWs nporpaMmbl MO XUMMK  CHOPMMPOBaHa Ha OCHOBE
CUCTEMHOr0 NoaxoAaa K eé n3yyeHnto. CogepxkaHue CKIaabliBaeTcs U3 CUCTEMbI NOHATUN
0 XMMMUYECKOM 3/1EMEHTE U BELLECTBE W CUCTEMbI MOHATUIA 0 XUMMUYECKON peakummn. O6e
3TU CUCTEMbI CTPYKTYPHO OpraHM30BaHbl MO MPUHLMNY MOCNef0BaTe/lbHOr0 Pa3BUTUS
3HaHWIA Ha OCHOBE TEOPETUYECKMX MPeLCTaBNEHNIA Pa3HOIO YPOBHS:

aTOMHOMO/EKY/IAPHOI0 YYEHUS KaK OCHOBbI BCEF0 eCTECTBO3HAHUS;

Mepunoanyeckoro 3akoHa .. MeHzeneeBa Kak OCHOBHOI0 3aKOHa XUMUW;

YUYEHWS 0 CTPOEHUM aTOMa Y XMMNYECKOI CBA3M;

NpeAcTaB/eHNn 06 3NEKTPOIMTUYECKON AMccoLmMaLMmM BELLIECTB B pacTBOpax.

TeopeTnyeckme 3HaHNA PpaccMaTpUBatOTCA Ha OCHOBE AMMMPUYECKM MOJTYHEHHbIX 1
OCMbIC/IEHHbIX (JaKTOB, pa3BMBAOTCA MOCNeA0BaTE/IbHO OT OAHOr0 YPOBHS K APYromy,
BbINOMHAS  (PYHKUMM  OOBACHEHMS W MPOrHO3MPOBAHWA CBOWMCTB, CTPOEHUS U
BO3MOXHOCTE NPaKTUUYECKOro NPUMEHEHUS U MONYYEHUS N3YYaeMblX BELLLECTB.
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OcCBOeHVe Mporpammbl MO0 XUMUKU CNOCOBCTBYET (DOPMUPOBAHMIO MpPeLCTaB/IeHUS
0 XMMMWYECKON COCTaBMAOLWEA Hay4yHOM KapTWMHbl Mupa B /IOTMKe eé CUCTEMHOM
NpUpPoAbl, LEHHOCTHOTO OTHOLLIEHUS K HAYYHOMY 3HAHWIO 1 MeToZaM MO3HaHUS B HayKe.
3yyeHne XMMmm NpomcxoamT ¢ NpPUBIEYEHNEM 3HaHWUI U3 paHee N3YUYeHHbIX YYeOHbIX
npeamMeToB: «OKpyXXaroLmin Mup», «buonoruns. 5-7 kKnaccb» N «Pu3nKa. 7 Krace.

Mpy M3yYyeHUM XMMUM NPOMCXOAUT (POPMUPOBAHNE 3HAHWUIA OCHOB XMMWYECKONA
HayKn Kak 006/1aCT COBPEMEHHOr0 eCcTeCTBO3HaHWSA, MPaKTUYecKoW [esATeNlbHOCTU
4yenoBeKa M KakK OfHOr0 M3 KOMMOHEHTOB MWPOBOM Ky/NbTypbl. 3afgada yyebHOro
npeaMeTa COCTOMT B (DOPMUPOBAHMU CUCTEMbI XMMUYECKUX 3HAHWIA - BaXKHEWLLUX
(haKTOB, MOHATWIA, 3aKOHOB W TEOPETUYECKUX MOMIOXKEHUIA, LOCTYMHbIX 00006LleHniA
MMUPOBO33PEHYECKOr0 XapakKTepa, A3blKa Hayku, B MPUOOLLEHUN K HAy4YHbIM MeTOAaMm
MO3HaHMS MpPU  U3YYEHUN BELLECTB M XUMWUYECKUX peakumin, B (POPMUPOBaAHUN W
PasBUTMN MO3HaBaTE/IbHbIX YMEHUA U MX MPUMEHEHUN B Yy4ebHO-MO3HABATE/IbHOW U
y4ebHO-MCCNe0BaTeNbCKOW AeATeNlbHOCTM, OCBOEHMM NpaBm 6e30nacHOro obpatleHus
C BeLecTBaMm B NMOBCEAHEBHOW XXN3HM,

Mpy M3y4YeHUM XMMUU Ha YPOBHE OCHOBHOIO 06LLero 06pa3oBaHUA BaKHOE
3Ha4YeHne NPUobpenn Takune Leun, Kak:

(hopmmpoBaHue NHTENNEeKTYasIbHO pasBUTOMN NIMYHOCTN, rotoBOM K
camoo6pa3oBaHui,  COTPYAHMYECTBY, CaMOCTOSATE/lbHOMY MPUHATUIO  PeLLeH!H,
CMOCO6HOIN afanTUPoBaTbCA K ObICTPO MEHAIOLLMMCS YCIOBUAM YKN3HU;

HanpaeNeHHOCTb 00Yy4YeHWs Ha CUCTemMaTuM4yeckoe MPUOOLLEHNe 00yYaroLLmMXCs
K CamMOCTOATE/IbHOW MO3HaBaTe/lbHOM [eATeNbHOCTU, Hay4YHbIM MEeTOAam MO3HaHWS,
(hopMUPYIOLLUM MOTMBALMIO U Pa3BUTUE CMIOCOOHOCTEN K XUMUW;

obecneyeHne yCnoBuin, CNoCOOCTBYHOLMX NPUOOPETEHNIO 0OYYatOWMMUCA OMbITa
pasHOObpa3HON [eATeNbHOCTW, TMO3HAHUA W CaMOMO3HaHWSA, KIHYEBbIX HaBbIKOB
(KNHOYEBbIX KOMMETEHLMI), UMEKOLNX YHUBEPCA/IbHOE 3HaUYeHWe 411 Pa3/IMYHbIX BULOB
[eATeNbHOCTHY;

(hopmupoBaHue 06LLEeA (YHKUNOHA/IbHOM N eCTECTBEHHO-HAYUYHOW rPamoOTHOCTH,
B TOM YMC/le YMEHUI 0OBACHATL M OLEHMBATL AB/IEHNSA OKPY>XXatoLwero Mvmpa, Ucrnosb3ys
3HaHWA W ONbIT, MOMYYEHHbIE MPU U3YYEHUU XUMWUW, NPUMEHATb MX MNPU PeLLeHn
nNpo6sieM B NOBCEAHEBHOW YKN3HWN 1 TPYAOBOW AeATeNIbHOCTH;

(hopMupoBaHue Yy 00y4varoWMXCA TYMAHUCTUYECKMX OTHOLLEHWIA, MNOHUMAaHWUS
LLEHHOCTU XMMUYECKMUX 3HaHWA [N BbIPabOTKM 3KOIOTUYECKM Lie1ecoobpasHoro
noBefeHns B 6bITy U TPYAOBON AeATENbHOCTU B LIENAX COXPaHEHUS CBOEro 340P0BbSA U
OKpY>KatoLLIer NPVPOAHOIA cpeap!;

pasBuTMe MOTMBaUMM K OOYyYeHUtO, CMOCOBHOCTEM K  CaMOKOHTPO/O U
CamMOBOCMUTaHMIO Ha OCHOBE YCBOEHMWS 00LLeYeIoBEYECKMX LIEHHOCTEN, TOTOBHOCTU K
0CO3HaHHOMY BbIOOPY NMPOGUIA U HanpaBNeHHOCTU fa/lbHeNLLero obyyeHus.

OOLLee YMCIo 4acoB, PEKOMEHOBaHHbIX AN U3yYeHUA XuMuu, - 136 4acos:
B 8 Kfacce - 68 yacoB (2 4aca B HeAento), B 9 knacce - 68 yacos (2 yaca B HeflenNto).
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[N KKAoro kKnacca npegycMOTPEHO pe3epBHOe yYebHOe BPeMS, KOTOPOE MOXXET
ObITb MCNOMBL30BAHO YYaCTHMKaMK 06pa30oBaTe/lbHOro npoLecca B Lensax popMmpoBaHus
BapMaTUBHOW COCTaB/AOLLEN COAepXKaHNA KOHKPETHOM paboyeit nporpammsbl. [py aToM
obszaTesibHas  (MHBapMaHTHas) YacTb  COAepXXaHusi nNpeAMeTa, YCTaHOB/IEHHas
NMPUMePHOI paboyelt MPOrpammoit, 1 Bpems, OTBOAUMOE Ha €€ 13ydeHune, LJO/MKHbI ObITb

COXpPaHeHbI NOJIHOCTLHO.
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COOEP>XAHWE OBYYEHUNA

8 KJIACC

[NepBOHaYa/IbHbIe XMUYECKIME NOHATUS

[MpeameT XUMUA. PONb XUMUW B XXN3HWU YenoBeKa. XUMUS B CUCTEME HayK. Tena u
BellecTBa. Pur3nyecKme CBOMCTBA BeLLECTB. ArperaTHoe COCTOsIHME BeLlecTB. oHATMeE
0 MeToAax Mo3HaHus B XUMUW. YuncTble BewlecTBa M cMecn. Crnocobbl pasgeneHus
CMecCell.

ATOMbI 1 MONEKY/bl. XMMUYECKNe 31eMeHTbl. CUMBO/bI XMMUYECKUX 3/IEMEHTOB.
[MpocCTble 1 CNOXHbIe BellecTBa. ATOMHO-MONEKYIAPHOE YUeEHMe.

Xumnyeckasa gopmyna. BaneHTHOCTb aTOMOB XUMWYECKUX 3/1EMEHTOB. 3aKOH
MOCTOAHCTBa COCTaBa BellecTB. OTHOCUTENbHas aToMHas Macca. OTHOCUTENbHas
MOeKynsipHas macca. MaccoBast 40151 XMMUYECKOro 3/1EMEHTa B COeIMHEHNN.

KonunuecTso BelecTsa. Monb. MonsipHas Macca. B3aumMocBs3b KOMYeCTBa, Macchbl
M ymucna CTPYKTYPHbIX eAuMHWUL, BellecTBa. Pacuétbl Mo opmynaMm XUMUYECKUX
COEIVHEHWA.

Pur3nyecKme N XMMnYeckne aBneHns. XuMmyeckas peakums 1 eé npusHaku. 3akoH
COXpaHEHMsI MaccCbl BelecTB. XMMUYECKME ypaBHeEHUS. Knaccudukaums XMMMUYeCKnX
peakuuii (CoeMHEHNS, Pa3NOXKEHNS, 3aMeLLIEHMsT, 0OMEHa).

XNUMNYECKUA 3KCMEPUMEHT .

3HAKOMCTBO C XUMMWYECKOI nocy,q0|7|, npasuniaMun pa6OTbI B na6opaTop|/||/| 7
npuémammn obpalleHns ¢ nabopaTopHbIM 000PYAOBaHMEM, W3YYEeHWE W OnucaHue
(*)I/I3I/I‘—IGCKI/IX CBOICTB O6pa3LI,OB HeopraHM4YeCKnx BELLECTB, Ha6m0,qu|/|e opmsmquKmx
(I'IIIanIeHI/Ie BOCKa, TadHWE /ibfa, PaCTUPaHNE CaxXapa B CTYMNKe, KUMeHNe n KoHgeHCaLuna
BOAbl) W XuUMUYecKuMx (rOpeHVWe CBeyW, MPOKaIMBaHWE MeAHOW MPOBOJIOKMU,
B3aUMOAENCTBUE Mena C KUC/IOTOW) ABMEHWUIA, HAONIOAEHME W OMucaHWe NPU3HAaKOB
MPOTEKAHUA XMMUYECKUX peakumin (pasfoXKeHue caxapa, B3aUMOAENCTBUE CEepHOM
KMCNOTbI C X/IopuaoM 6Gapus, pasnoxeHue rugpokcmga megu (1) npu HarpeBaHuu,
B3aMMO/EeNCTBME Xenesa ¢ pactsopoM conu meaun (1), nyyeHmne cnocoboB pasgeneHuns
CMecen (C NMOMOLLBbHD  MalrHuTa, (bl/l]'lepOBaHI/le, BbllMapuBaHne, AUCTUNNALNA,
Xpomarorpaus), npoBefeHNe OYMUCTKN MOBAPEHHOW CONW, HAGMHOAEHME U onucaHue
pe3ynbTatoB MpPoBeAEHUA OMbiTa, WANKOCTPUPYIOLWEro 3aKOH COXpPaHeHUs MaccChbl,
co3faHne mofenet Mosiekyn (LUapoCTEPXKHEBbIX).

BadkHelLLVe NpeacTaBUTENIN HEOPraHNYECKUX BELLIECTB

Bo3ayx - cmech ra3oB. CocTaB Bo3ayxa. Kncnopos - aneMeHT 1 MpoCcToe BeLLecTBO.
HaxoxpaeHve Kucnopoga B npupoge, (pr3nyeckne M XMMUYECKUe CBOICTBA (peakuum
ropeHns)). Okcuabl. [pumeHeHne Kucnopoga. CnocoGbl MOMy4YeHWst  KUcniopopa
B /1abopaTopun ¥ MPOMbILLNEHHOCTW. KpyroBopoT kucnopoga B npupoge. O30H -
annoTponHas MoangMKaLMs K1CIopoaa.
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TennoBor 3MMEKT XUMUYECKON peakuun, TEPMOXMMUYECKME YPaBHEHWUS, 3K30-
N 3HAOTEPMUYECKME peaKkuMW. TonIvMBO: Yrofb W MeTaH. 3arpsasHeHWe BO34yXa,
yCuneHne NapHUKOBOIro 3githeKTa, paspyLLeHe 030HOBOMO C/Ios.

Bopopoa - 3nemMeHT M MPOCTOe BeLLeCTBO. HaxoXkaeHwe Bofopoda B npupoae,
(hM3nYeCcKMe U XMMUYECKUE CBOICTBA, MPUMEHEHME, CNoCcoObl NonyyeHns. Kucnotel v
COMN.

MosipHbIiA 06BEM ra3oB. PacUéTbl MO XMMUYECKUM YPaBHEHUSM.

dun3nyeckme cBoMCTBa BoAbl. Boga Kak pacTBopuTesb. PacTBOpbl. HacbIWeHHbIE 1
HeHachbILLEeHHble pacTBopbl. PacTBOPUMOCTL BeLlecTB B Boge. MaccoBas [0/14 BeLecTsa
B pacTBope. Xummn4yeckme cBorcTBa Boabl. OCHOBaHMA. Ponb pacTBOPOB B NPUPOAE U
B XKM3HW YenoBeka. KpyroBopoT BoAbl B MpUpoAe. 3arpsasHeHne NpupoaHbIxX Bog. OxpaHa
N OUYNCTKa NPUPOAHLIX BOA,.

Knaccumkauma  HeopraHmyeckux —coegmHeHunin.  Okcuabl.  Knaccudmkaums
OKCU[0B: coneobpasytouime (OCHOBHbIE, KUC/OTHbIE, aM(hoTepHbIe) n
Heconeobpasytoume. HoMeHknaTypa OKcMaoB. PU3MYECKME U XUMUYECKME CBOWCTBA
OKCKIOB. ony4vyeHne OKCUIOB.

OcHoBaHuA. Knaccuumkaums OCHOBaHWUIA: LENOYM M HepaCcTBOPMMbIE OCHOBaHWUS.
HomeHKnaTypa OCHOBaHMii. ®Pu3NYeCKMe W XMMUYECKME CBOWCTBA OCHOBAHWIN.
[Mony4yeHe OCHOBaHWIA.

Kucnotel. Knaccngukauma kucnotr. HomeHknatypa Kucnot. ®usndeckue wu
XUMNYECKME CBOMCTBA KUCNOT. PAafd akTMBHOCTU MeTannoB H.H. bekeTosa. NonyyeHune
KMC/OT.

Conn. HomeHknatypa coneit. PuUsnYeckne M XMMUYECKUe CBOWCTBA COMEMN.
[Mony4yeHne conei.

["eHeTMYecKas CBs3b MEX/Y Kaccammy HeOPraHNYeCKMUX COeANHEHNIA.

XNUMNYECKUA 3KCMEPUMEHT :

KayeCTBEHHOe OnpefeneHne COoAepXaHust Kucropofga B BO3AyXe, MOMyYeHue,
cobupaHve, pacrno3HaBaHWe W  M3y4yeHMe CBOWCTB  KUCNOpoAa, HabnogeHue
B3aVIMO/eCTBMS BELLECTB C KUC/OPOAOM W YCOBUA BO3HWKHOBEHWUS U NpeKpaLLeHns
ropeHuns (noxapa), O3HaKOM/IeHME C obpasuamuy OKCUAOB WM OMNUCaHWE KX CBOWCTB,
nosfy4yeHne, cobupaHue, pacrno3HaBaHMEe M M3y4yeHWe CBOWCTB Bogopofa (ropeHue),
B3aumopgencTBue Bogopoda c okcugom Mean (1)  (BO3MOXHO MCMO/b30BaHME
BUJeoMaTeprasnion), HabnoAeHNe 06pa3L0B BELLECTB KOIMYECTBOM 1 MOsIb, UCCNejoBaHne
0COOEHHOCTeN pacTBOPeHUs BELLECTB C pPas/IMYHON PacTBOPMMOCTLIO, MPUTrOTOB/IEHME
pacTBOPOB C OMpeAenéHHOM MacCcoBOI f0Mel paCTBOPEHHOMO BELLIECTBA, B3aUMOLENCTBIE
BoAbl C MeTannamy  (HaTpMeM U KalbuueM)  (BO3MOXHO — UCMO/b30BaHMe
BYAeoMaTepuasnioB), McCneaoBaHWe 06pasLloB HeOpraHWMYecKMX BELLECTB pPas/INyHbIX
K/laccoB, Hab/toAeHMe N3MEHEHUS OKPACcKN NHAMKATOPOB B pacTBOPax KUC/IOT U LLENoYeN,
n3y4deHve B3ammopencTema okcuaa megm (1) ¢ pacTBOPOM CEPHOI KUCNOTbI, KUCNOT
C MeTanNfiamu, peakuuii HelTpanmMsauun, MnonyyeHne HepacTBOPMMbIX OCHOBaHWIA,
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BbITECHEHWE OJHOr0 MeTasia APYruM 13 pacTBOpa CO/MN, PELLEHNE IKCNEPUMEHTANTbHBIX
3a7a4 Nno Teme «BaxkHelLLMe KlacCbl HEOPraHNYECKMX COEANHEHN».

Mepnognyecknin 3akoH 1 lMNepuognyeckas cucteMa XMMUYeCKUX anemeHTos [.U.
MeHpeneeBa. CTpoeHMe atomMoB. Xumumyeckaa CcBA3b.  OKUCNUTENBLHO-
BOCCTaHOBUTE/IbHbIE peaKLunu

[MepBble NOMbITKN KnacCupuKauum XMMUYECKMUX 3M1eMeHTOB. MoHATUE O rpynnax
CXOAHbIX 3/1eMEHTOB (LLefIovHbIe U LWefoYHO3eME/bHbIE METa//bI, FaloreHbl, UHepPTHbIE
rasbl). ANEMeHTbI, KOTOpble 06pa3yroT aMmPOTepPHbIE OKCUAbI U TMAPOKCUADI.

Meproanyecknii 3akoH. lMepuognyeckas cuctema XMMUYECKMX 3neMeHToB .M.
MeHgeneesa. KopoTkonepuogHasa w  [/MHHoOMepuogHas ¢opmbl  eproamyeckoit
CUCTEMbI XMMUYECKMX 3nemeHToB .M. MeHzeneesa. Mepuodbl 1 rpynnbl. PU3NYecKnii
CMbIC/1 MOPSALKOBOr0 HOMepa, HOMepPoB Nepuoaa 1 rpynnbl 3NEMEHTA.

CtpoeHne atomoB. CocTaB aTOMHbIX fAaep. V3oTonbl. 3nekTpoHbl. CTpoeHue
3NIEKTPOHHBIX 060/104eK aTOMOB MepBbIX 20 XMMUYECKUX 3M1eMeHTOB [leproanyecKoit
cuctembl A.W. MeHgeneeBa. XapakTepucTUKa XWUMUYECKOro 37eEMeHTa Mo €ero
nonoxeHuto B Meproanyeckoin cucteme O.1. MeHaeneesa.

3aKOHOMEpPHOCTU  WM3MEHEHMA paguyca aToOMOB  XMMWYECKMX  3/1eMEHTOB,
MEeTa/I/IMYECKNX N HEMETA/I/TIMYECKMX CBOMCTB MO rpynnam 1 nepmogam.

3HayeHne [lepvoAMYecKoro 3akoHa M leprnoguyeckoin CUCTEMbI XMMUYECKMX
3/IEMEHTOB /19 Pa3BUTUA HayKW U NpakTukn. O./. MeHaenees - YUYEHbIN 1 rpaxaaHuH.

Xumnyeckass  ceAsb.  KoBasieHTHasa  (MondpHas M HemonspHas) — CBA3b.
SNeKTPOOTPULLATENTLHOCTb XMMUYECKUX 3/IEMEHTOB. IOHHas CBA3b.

CteneHb oKucneHna. OKUCUTENbHOBOCCTaHOBUTENIbHbIE peakuun. [lpoliecchbl
OKUCNEeHNa 1 BoccTaHoBNEeHNA. OKUCUTENN U BOCCTaHOBUTESN.

XUMUYECKNA 9KCNepUMEHT :

n3yyeHne 06pasLoB BELIECTB MET/I0B U HEMETaII0B, B3aUMOAENCTBUE
rMOPOKCUAA LUMHKA C pacTBOpaMu KWCMOT U LUEMOYEi, NpPOBEAEHNE OMbITOB,
VNMOCTPUPYIOLLMX MPUMEPbI OKUCIUTENIbHO-BOCCTAHOBUTE/IbHBLIX peakuuii (ropeHve,
peakLUun PasfoXeHWs, COeNHEHUS).

Me>XnpeLiMeTHbIE CBA3M

Peannsauma MeXMpeAMETHbIX CBS3e NpU  U3y4eHUM Xummm B 8 Knacce
OCYLLIECTBNSIETCA Yepe3 MUCMOo/b30BaHME KaK 00X eCTeCTBEHHOHAYUHbIX MOHATUIA, Tak
7 I'IOHFITI/II‘/JI, ABNAOWNXCA CUCTEMHbIMWA AN14 OTAE/bHbLIX MPEAMETOB €CTECTBEHHO-
Hay4HOro UpKna.

O6u_u/|e €CTECTBEHHOHAY4YHbIE MOHATUA. HayLIHbIVI q3aKT, rmroTesa, Teopund, 3aKOH,
aHanu3, CUHTE3, Knaccuukauus, nepuoanuyHoCTb, HabMOAeHNe, 3KCMEPUMEHT,
MoaenupoBaHune, n3MepeHne, mMofesb, ABIeHNUE.

dusmka: marepus, aToM, 3/IEKTPOH, MPOTOH, HEATPOH, WOH, HYKNWA, WU30TOMbl,
PaanoaKkTUBHOCTb, MOJIEKYNA, 3NMEKTPUYECKMIA 3apsif, BELLECTBO, TeNo, OOBbEM,
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arperaTHoe COCTOSIHME BELLECTBA, a3, PU3NUYECKMe BENIMUUHBI, eAVHULbI N3MEPEHNS,
KOCMOC, NiaHeTbl, 38é37bl, ConHLe.

Bronorus: oTocuHTE3, AblXaHue, brocdepa.

eorpacms: aTMoctepa, ruapocdepa, MUHepasbl, TOPHblE MOPOAbI, MONE3HbIE
CKOMaeMble, TOMMBO, BOAHbIE PECYPCHI.

9 K/TACC

BeLlecTBO N XMMMYecKasi peakums

Mepnoanyecknii 3akoH. lMepuogmyeckas cucTeMa XMMUYECKUX anemeHToB /..
MeHgeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHWUW CBOMCTB XMMUNYECKMNX
3/1eMEHTOB MeEPBbIX TPEX MEPUOA0B, Kanus, KalbUUs U UX COeAMHEHWIA B COOTBETCTBUN
C NONOXEHNEM 3/71EMEHTOB B MeprogMyeckoi CUCTEME U CTPOEHMEM MX aTOMOB.

CTpoeHve BeLeCTBa: BUAbl XMMUYECKOW CBA3N. TUMbl KPUCTTMYECKNX PELLETOK,
3aBMCMMOCTb CBOWCTB BELUECTBA OT TuNa KPUCT//IMYECKOM pPewéTKn 1 Buaa
XVIMUYECKOW CBA3N.

Knaccngmkaumsa n  HOMEHK/ATypa HeOopraHUM4Yeckux BewecTB.  XMMUYECKMeE
CBOICTBA BELLECTB, OTHOCALMXCA K Pa3IMYHbIM KnaccaMm HeopraHUYeCKuUX CoeaMHEHWIA,
reHeTnYecKas CBS3b HeOpraHMYeCcKMX BELLECTB.

Knaccngumkaums  XUMUYECKUX — peakumidi Mo pasM4yHbIM - Mpr3Hakam (no
Yynucny M COCTaBy Y4acTBYHOLMX B peakuun BeLLecTB, MO TenioBoMy 3ddekTy, no
M3MEHEHWIO CTeneHel OKUCNEHUS XUMUYECKUX 3/1IEMEHTOB, MO 06paTMMOCTW, MO
yyacTMIO KaTa/M3aTopa). IK30- M 3HAOTEPMUYECKME peakuun, TEePMOXUMUYECKME
ypaBHeHMS.

MoHATME O CKOPOCTU XMMMWYECKOW peakumn. T[loHATME 06 o06paTUMbIX U
HEeo6PaTUMbIX XUMUYECKMX peakumsX. TOHSATME O TOMOFEeHHbIX W TeTepPOreHHbIX
peakumsix. MoHATME O KaTanm3e. [OHATME O XMMWYECKOM paBHOBeCUMM. DaKTopbl,
B/INAIOLLME HA CKOPOCTb XUMMUYECKOIN peakLum U NOOXEHNE XUMUYECKOr0 paBHOBECHS.

OKMCNNTENIbHO-BOCCTAHOBUTE bHbIE peakumm, 3NEKTPOHHbI 6anaHc
OKMCNNTENbHO-BOCCTAHOBMTENbHON peakummn. CocTaBneHne YpaBHEHWUIA OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIX peakuuid ¢ UCNosib30BaHNEM METOAA 3/IEKTPOHHOr 0 GasaHca.

Teopus 3NEKTPONUTUYECKOW AMCCOLMaLMA.  DNEKTPONIUTbI U HEANEKTPONUTBI.
KaTnoHbl, aHWOHbl. MexaHusm guccoumaumy  BewecTB C  pas/iMyHbIMKA - BUAaMU
XUMUYecKon cBasn. CteneHb guccoumaumm. CumbHble 1 Cnabble 3N1eKTPONUTI.

PeakuMnm MOHHOro O6MeHa. YCNoBUA NPOTEKAHUS peakuuii MOHHOro O6MeHa,
MO/IHbIEe 1 COKPALLEHHbIE MOHHbIE YpaBHEHWA peakumid. CBOMCTBA KUCOT, OCHOBaHWI 1
COMel B CBETe MpPefCTaB/IEHNA 00 3NEKTPONUTUYECKOWN amMccoumaumm. KayecTBeHHble
peakuun Ha MOoHbI. MOHATME 0 rMaponn3e Coneil.

10
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XNUMNYECKUA 3KCMEPUMEHT :

03HaKOM/1eHWe C MOAENAMWN KPUCTA/IMYECKNX PELLETOK HEOPraHUYeCKNX BeLLEeCTB
- METa/1M10B U HemeTa/10B (rpaguTa 1 asiMasa), CMOXHbIX BELLeCTB (X/10pMaa HaTpus),
nccnefoBaHMe  3aBMCMMOCTM  CKOPOCTM  XMMMYECKO peakumuM OT  BO3LENCTBMS
PasNNYHbLIX (AKTOPOB, WCCMEeA0BaHWe 3M1EeKTPOMNPOBOAHOCTM PaCcTBOPOB BELLECTB,
rnpouecca guccoumanm KUCNOoT, Wwenoyed n coner (BO3MOXHO MCMOMb30BaHWE BUAEO
MaTepuasioB), NPOBeAEHVE OMNbITOB, UINKOCTPUPYIOLLMX MPU3HAKN NPOTEKAHWSA peakLmil
MOHHOTro 06bmMeHa (0bpa3oBaHWe 0cajka, BblefieHve rasa, 0bpa3oBaHue BOAbl), OMbITOB,
WNIOCTPUPYIOWNX MPUMEPLI OKUCNIUTE/IbHO-BOCCTAHOBUTESIbHBIX peakuuii (ropeHue,
peakuun pasfioKeHus, COefUHeHWs), pacro3HaBaHWe HeopraHMYecKuUx BeLLeCTB
C MOMOLLbHO KaYeCTBEHHbIX PeaKLMii Ha NOHbI, PeLeHMe 3KCNepUMEHTa/IbHbIX 3aay.

HemeTannbl 1 Ux coefuHeHUs

OO6LLas xapakTepucTmka rasioreHos. OCO6eHHOCTM CTPOEHNA aTOMOB, XapaKTepHble
cTeneHn okncneHms. CTpoeHue 1 (on3nyecKre CBOIMCTBA NPOCTbIX BELLECTB - rasloreHoB.
XUMMYecKne CBOWCTBA Ha MpumMepe x/opa (B3aMMOLENCTBME C  MeTa/llamu,
HeMeTanamu, wwenodamu). Xnoposogopod. ConsiHasa KMCNOTa, XMMUYECKUe CBOMCTBA,
nosy4yeHune, NpUMeHeHve. [eincTeme xiopa 1 X/10poBOLOPOAA HA OpraHM3M YenoBeka.
BaxkHeiLLne Xopuabl U NX HaXOXAeHWe B NPUPOAE.

ObLuas xapaktepuctuka anemeHToB VIA-rpynnbl. OCO6eHHOCTU CTPOEHUS aTOMOB,
XapaKTepHble CTerneHW OKucneHns. CTpoeHne M (PU3MYeCKMe CBOMCTBA MPOCTbIX
BELLECTB - KMC/Iopoda W cepbl. ANMOTPOMHbIE MOAMMMKALMM KMCopoda U Cepbl.

Xumnyeckne csoiictea cepbl. CepoBofOpoA, CTPOeHWe, (PU3NYECKME U XUMUYECKME
coictBa. OKCuapl cepbl Kak MpeacTaBUTENN KUCMOTHBLIX OKCMAoB. CepHas KMC/oTa,
(hn3nyeckme U XMMmMYeckme cBoicTea (0OLLME Kak MpeACcTaBUTENs Kriacca KUCIOT U
cneymnguyeckune). XMMMYECKNE peakLmm, nexkalime B OCHOBE MPOMbILLIEHHOr0 crocoba
MONYYEHUS CEPHON KMUCMOTbI. MpUMeHeHne cepHOoW KncnoTbl. Conm CepHOWM KUCNOTbI,
KayeCTBEHHas peakuMsi Ha Cyfbgar-MoH. HaxoXaeHne cepbl M €€  COeAMHEHWIA
B Npupoge. XMMMYECKOe 3arpsisHeHWe OKpY)Katolleil cpedbl COeAMHEHUAMU Cepbl
(KMCNOTHbIE AOXAN, 3arpsisHEHKEe BO34yXa 1 BOLOEMOB), CNOCOObI ero NpeaoTBpaLLeHNs.
ObLas xapakTepucTuka 3nemeHToB VA-rpynmnbl. OCO6EHHOCTU CTPOEHUS aTOMOB,
XapaKTepHble CTeMeHN OKUCNeHUA. A30T, pacnpocTpaHeHne B Npupoge, gusnyeckue u
XMMUYecKme cBoicTBa. KpyrosopoT asoTta B npupoge. AMMMAK, ero umsnyeckme v
XMMUYeCKMe CBOWCTBA, MOMyyYeHVe U npumeHeHre. Conm aMMOHUSA, X (IU3MYeCcKme
N XUMWYECKMe CBOWCTBA, NMpuvMeHeHue. KayecTBeHHast peakums Ha MOHbI aMMOHMS.
A30THasa KucnoTta, eé nosyyeHue, (U3NMYECKMe U XMMUYEeCKMe CBOCTBA (0OLLME Kak
NpeACTaBUTENA Kacca KMCNOT U cneuuduyeckne). MIcnonb3oBaHne HATPATOB W COMei
aMMOHMS B KayeCTBe MWHEPaIbHbIX  yA0OpeHUA.  XMMWYECKoe  3arpssHeHue
OKpY>KatoLLen cpefbl CoeMHEHNAMM a30Ta (KUCMIOTHbIE JOXK/AM, 3arpsisHeHe BO3AyXa,
Moysbl M BOAOEMOB). docgop, anoTponHbIe MogugpuKaumm gocgopa, Pusnyeckme u
Xnumuyeckme ceoictea. Okcug tocgopa (V) m docopHas Kucnota, usnmveckume



depgepanbHas paboyas nporpamma | Xumus. 8-9 knaccol (6a30BbIil YPOBEHb)

M XMMUYECKMe CBOWCTBA, MOMy4veHne. Wcnonb3oBaHMe (octaToB B KayecTse
MUHepPa/IbHbIX YA0OPEHNIA.

ObLuas xapakrepnctmka anemeHToB IVA-rpynnbl. OCO6eHHOCTN CTPOEHNS aTOMOB,
XapaKTepHble  CTENeHW  OKWUCMEHWUA.  YTNepod,  annoTponHble  MoAuguKaumm,
pacnpocTpaHeHve B MpUpoae, (M3MYECKMe U XMMUYECKMe CBOWCTBa. ALcopoums.
KpyrosopoT yrnepoga B npupoge. OKcuibl yrnepoga, Ux (ursanyeckne U XnMMmyeckue
CBOWCTBA, [eNCTBME HA XXMBbIE OpraHu3Mbl, MOyYeHNe N NMPUMeHeHre. KON0rnyeckme
npo6siembl, CBA3aHHbIE C OKcUaoMm yrnepoga (1V), runotesa rnobaibHOro noTenieHns
KnMmarta, MapHWKOBBIA 3MEKT. YTonbHas Kucnota U eé conn, ux (uanyeckne wu
XMMUYeCKue CBOWCTBA, Noy4YeHne 1 npMMeHeHne. KayecTBeHHas peakums Ha KapboHaT-
MOHbI. MIcnonb3oBaHne KapboHaToB B ObITy, MeAULMHE, NPOMbILLIEHHOCTU N Ce/IbCKOM
XO35ICTBe.

[MepBOHaYasibHble MOHATUA 00 OpraHMYecKMX BeLecTBaxX KakK O COefUHEHMsIX
yrnepoga (MeTaH, 3TaH, 3TW/EH, aueTWieH, 3TaHO/, TULEPVH, YKCYCHasd KMC/OTa).
[MpUpOAHbIE UCTOYHWKN YTNEBOAOPOAOB (Yrofb, MPUPOAHbIV ra3, HedTb), MPOAYKTbI UX
nepepaboTku (6eH3MH), UX POsib B ObITY U MPOMbILLIEHHOCTU. TOHATME O GUONOTNYECKM
BaXKHbIX BELUECTBaX: >Xupax, Oefikax, yrneeojax - M WX POSIN B >KM3HM YesioBeKa.
MaTepuasibHoe eUHCTBO OPraHNYecKnX N HeopraHMYeCKnx CoeauHeHu.

KpemHuiA, ero usnyeckne m XMMMYECKMEe CBOWCTBA, MOyYeHWEe U MPUMEHEHME.
CoefunHeHns KpeMHUs B npupoge. Obuwpme npeacrasneHns 06 okeunge kpemuus (1V) v
KpeMHMeBOoW Kucnote. CUMKatbl, UX WCMOMb30BaHWE B ObITY, B MPOMbILLIEHHOCTW.
BaXHeilne CTpoMTeNbHbIE MaTepuasnbl:  Kepammka, CTeK/10, LEMeHT, 6eToH,
ene306etoH. [Mpobnembl 6e30MacHOro MCNob30BaHWA CTPOUTESbHLIX MaTepuaioB
B MOBCEAHEBHOM XXM3HW.

XUMUYECKUNA IKCNEPUMEHT :

n3yyeHne 00pas3LlOB HeOpraHMYeCKMUX BeLLEeCTB, CBOWCTB COMSIHOM KWCMOTHI,
NpoBeAeHMEe KayeCTBEHHbIX pPeakuuid Ha X/TIOPUA-UOHbI U HabMofeHNe NPU3HAKOB UX
MPOTEKaHWA, ONbITbl, OTpaXkatowme PU3NYeCcKne 1 XMMUYECKME CBOWCTBA Fa/IoreHoB U
NUX COEAMHEHMIA (BO3MOXHO WMCMO/Mb30BaHME BUAeOMAaTePUaIOB), O03HAKOMJ/IEHMWE
Cc ob6pasuamun xnopugos (rasioreHUgoB), 03HaKOM/IeHMEe C obpasuamuy cepbl U eé
coeanHeHuamMM (BO3MOXKHO MCMO/b30BaHNe BMAeOMaTEPUaoB), HabMoAeHMe npoLecca
00yrnmBaHuA caxapa nog AeriCTBUEM KOHLEHTPUPOBAHHON CEPHOW KUCOTbI, U3yYeHre
XUMUYECKUX CBOWCTB pa3baBfieHHOW CEPHON KUCOTbl, MPOBEAEHME KayeCTBEHHOM
peakuuMn Ha Cynb(aT-uoH U HabnoheHMe npusHaka eé MnpoTekaHus, O03HaKOM/eHMe
C (m3nyeckumy CBOWCTBaMM a30Ta, Qocgopa U UX COeAUHEHMIn  (BO3MOXKHO
MCNOMb30BaHNEe BUAeOMaTepuanos), 0bpasuamMy a3oTHbIX M POCHOPHBLIX YA0OPEHU,
noslyyeHne, cobmpaHue, pacno3HaBaHWe W W3y4yeHue CBOWCTB amMMMWaKa, MpoBefeHue
KayeCTBEHHbIX peakuMil Ha MOH aMMOHMS U (pOC(aT-MOH N U3yYeHre MPU3HAKOB UX
NPOTEKaHWs, B3aUMOAENCTBUE KOHLEHTPUPOBAHHOW a30THOW KWUCMOTbl C  MefAbto
(BO3MOXHO MCMO/b30BaHVe BUAEOMATEPUAIOB), U3yUeHne MOeNer KpUCTaiimyecKmx
PELETOK anmasa, rpaura, (QynnepeHa, O3HaKOM/IEHME C MPOLLECCOM afcopbumm
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PacTBOPEHHbLIX BeLIEeCTB aKTUBMPOBAaHHbLIM YINEM W yCTpOVICTBOM NnpoTnBOrasa,
nosy4yeHme, co6|/|paH|/|e, pacrosHaBaHne " W3y4YeHNE CBOWCTB YINeKncnoro rasa,
nposegeHne KadyeCTBEHHbIX peaKLI'I/IVI Ha Kap6OHaT n CUInKar-moHbl N WN3YyHEHUE
NMPU3HaKOB nX MNPOTEKaHNA, O3HaKOMJieHNEe c I'IpO,CWKLI,I/IGVI CUNNKATHOM
NPOMBILLNEHHOCTA, pPeLleHne JIKCMepuMeHTas/ibHbIX 3aja4y MO TeEMeE «BaxHeiLLne
HeEMETas/ibl N X COEANHEHNS».

MeTannbl U UX COeaUHEHNS
OO6LLad xapakTepucTMKa XMMUYECKUX 3/IEMEHTOB - METa/I/IOB Ha OCHOBaHUM KX
MOMIOXKEHUA B epnogMYecKoin CUCTEME XUMMUYECKUX aneMeHToB .M. MeHieneesa u
CTpoeHua atomoB. CTpoeHue MeTanioB. MeTtansnyeckas CBA3b M MeTa/lIMYecKas
KPUCT//IMYECKAs  PeLlETKA.  DMEKTPOXMMUYECKUA  pPsAf  HanpshkKeHWin  MeTasloB.
Pur3MYecKme N XMMMUYecKne cBoCTBa MeTaioB. O6LLMe cnocobbl NoyYeHNs MeTas/1oB.
[MOHATME O KOPPO3UW METa/II0B, OCHOBHbIE CMOCOObLI 3aMThI UX OT Koppo3un. Crnasbl
(CTaslb, YYyTyH, AHOPaIFOMUHUIA, BPOH32) N UX MPUMEHEHWE B ObITY Y MPOMbILLIEHHOCTW.

LLlenoyHble MeTas/ibl:  MONOXeHWe B [lepuognyeckoin cucteMe  XUMUYECKUX
anemeHtoB [O.W. MeHgeneesa, CTPOeHMEe WX aTOMOB, HaxOXAeHWe B NPUPOJE.
®dun3nyeckre N XUMUYECKMe CBOICTBa (Ha NpuMepe Hatpus M kaimsa). Okcuibl u
rMAPOKCMAbLI HATPUA U Kanus. MNpuMeHeHVe LWENOYHbIX MET/IIOB U UX COEAUHEHWIA.

LLlenoyHo3eMesibHble MeTasl/ibl MarHUA 1 KanbUWiA: NonoXeHve B Meprognyeckon
cucTeMe XMMNYeCcKnx anemeHToB .. MeHpeneesa, CTPOEHME X aTOMOB, HaXx0oXaeHue
B npupoge. Pu3nYecKne 1 XMMUYECKMe CBOWMCTBA MarHuWa M Kanbuus. BaxkHenwne
COeAMHEHNA Kanbumsa (OKCWA, ruapokcupg, conm). XKECTKOCTb BOAbl M CMocobbl eé
yCTpaHeHus.

AJIOMUHWIA: NONoXeHWe B MNepnoamnyeckon cucteMe XMMmMYecknx anemeHtos ..
MeHjeneeBa, CTPOeHWe aToma, HaxoXaeHue B npupoge. dusmyeckne N XMMUYECKUE
CBOMCTBA a/IlOMUHMA. AMOTEPHbIE CBONCTBA OKCMUAA U TMAPOKCMAA /TFOMUHMS.

XKene3o: nonoxkeHne B MepnoamMyeckoi cucteme XMmMuyeckmx anemeHTos .U,
MeHfeneeBa, CTPOeHWe aToma, HaxoXpaeHue B npupoge. PUsNYecKne U XUMUYecKue
CBOMCTBA Xene3a. Okcuabl, rugpokengbl n conn xenesa (1) n xenesa (I11), ux cocras,
CBOWCTBA W NOMyYeHMe.

XUMUYECKUNA IKCNEPUMEHT :

O3HaKOMJIeHNe C 0bpasLamm MeTa/IIoB 1 CNIaBoB, UX (PU3NYECKMMU CBONCTBAMM,
M3ydeHne  pe3ynbTaToB  KOPPO3MM  MeTaioB  (BO3MOXHO  MCMOJb30BaHue
BMeoMaTepmasnioB), 0CO6EHHOCTeN B3aMMOLENCTBMSA OKCUAa KabLUMA 1 HAaTPUS ¢ BOAOM
(BO3MOXXHO MCMNO/b30BaHNe BUAeOMaTepMasnoB), UCCef0BaHNe CBOMCTB XKECTKOW BOAbI,
npoLiecca ropeHuns »enesa B Kucnopoge (BO3MOXXHO MUCMO/b30BaHME BULEOMATEpPUasIoB),
MPU3HAKOB NPOTEKaHMSA Ka4eCTBEHHbIX peakumii Ha MOHbI (MarHus, Kanbums, aftoMUHIS,
umHka, xenesa (1) n xenesa (1), megun (1), HabnwogeHWe 1 onucaHWe MPOLECCOB
OKpaLUVBaHUsA N1amMmeHy MOHaMWN HaTpUS, Kains 1 KasbLms (BO3MOXHO MCNOb30BaHMe
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BMAEOMATEPVANOB), WUCCNEl0BaHNE amM(OTEPHbIX CBOMCTB TMAPOKCUAA /TIOMUHUS W
rMAPOKCUMAA LMHKA, PeLleHMe SKCMEPUMEHTa/IbHBIX 3adad no TeMe «BaxHelilve
METabl U UX COEAVHEHUS.

XNMUA N OKpYy>KaroLLasa cpefa

BewectBa ¥ wmartepuasibl B MOBCELHEBHOM >KM3HWU 4enoseka. besonacHoe
MCNONb30BaHNE BELLECTB M XMMUYECKUX peakuuin B ObiTy. [lepsBas MOMOLLb Mpu
XUMUYECKUX 0XKOFax U OTPaBNEHUSAX.

XUMMYeCKoe 3arpsasHeHVe OKpyKawowlein cpefpl (NpefdenbHas fonycTvMmas
KOHLeHTpaumsa Bewlects (ganee - MAK). Pofb XMMUKM B peLleHuM 3KONOTUYECKUX
npo6siem.

XUMNYECKUN IKCNEPUMEHT :
n3yyeHve 06pasLoB MaTepuasioB (CTEKNO, ChaaBbl METIOB, MOMMMEPHbIe
marepuabl).

Me>knpeLmMeTHble CBA3U

Peannzauma MeXMpeAMETHbIX CBSi3e NpU  M3yydeHUM Xxummm B 9  Knacce
OCYLLECTBMIAETCA YEPE3 NCNOJ/Ib30BAHNE KaK 06IJ.I,I/IX €CTECTBEHHO-HAY4HbIX MOHATUIA, TaK
7 I'IOHFITI/II7I, ABNAOWNXCA CUCTEMHbIMWA AN4 OTAEMbHbLIX MPEAMETOB €CTECTBEHHO-
Hay4HOro UpKna.

O6u_u/|e €CTECTBEHHO-HAY4HbIE MOHATUA: HayLIHbIVI dJaKT, rmnoTesa, 3aKOH, TeopuA,
aHanM3, CUHTEe3, Kraccugukaums, nepuoanyHOCTb, HabntodeHue, 3KCMEPUMEHT,
MOZEeNMPOoBaHne, W3MepeHne, MOAENb, SBMEHME, NAPHMUKOBbLIA 3MEKT, TEXHOMNOIS,
MaTepura/ibl.

dusmka: mMarepus, aToM, 3MEKTPOH, MPOTOH, HEATPOH, WOH, HYKIUA, W30TOMbl,
PaAnoaKTUBHOCTb, MOJIEKY/A, ANEKTPUYECKUIA 3apaf, MPOBOAHVKK, MOMYNPOBOAHUKN,
AN3NEKTPUKK, (DOTO3/IEMEHT, BELLIECTBO, TEMNO, 00BLEM, arperaTHoe COCTOSHME BELLIECTBA,
ras, pacTtBop, pPacTBOPUMOCTb, KpWUCTa/IMyeckad peLlléTka, Ccraasbl, (uU3NYecKne
BE/IMYNHbI, eAunHULbl WN3MEPEHNA, KOCMWYECKOE MPOCTPaHCTBO, [J/1aHETHI, 3Bé3,£l,b|,
ConHue.

brnonorus:. (*)OTOCI/IHTe3, ObIXaHWe, 6|/|0C(pepa, IKOCNCTEMa, MUHEPA/IbHbIE
y,u,o6peH|/|ﬂ, MWUKPO3JIEMEHTbLI, MaKpPO3/IEMEHTbI, NMUTaTE/IbHbIE BELLECTBA.

"eorpadusa: artmocepa, ruapocepa, MUHepPasbl, FOPHblE MOPOAbl, MNOJE3HbIE
ncKonaembie, TOMNINBO, BOAHbLIE PECYPChI.
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NNAHVNPYEMBIE PE3YJIbTATbI OCBOEHNA NMPOIPAMMBI MO XMW
HA YPOBHE OCHOBHOI'O OBLLEIO OBPASOBAHIA

NIMYHOCTHBIE PE3YJIbTATbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWNA NPOrpaMmMbl OCHOBHOIO 06LLero obpasoBaHus
[OOCTUralTCA B XOf4e OOyYeHUs XMMUU B eOUHCTBE Y4eOHOW W BOCMUTATE/IbHOW
[eATeNIbHOCTU B COOTBETCTBUM C TPAANLMOHHBIMIA POCCUACKUMU COLMOKYNbTYPHBIMU 1
AYXOBHO-HPaBCTBEHHbLIMU LIEHHOCTAMM, MPUHATLIMY B 0OLLIECTBE NpaBmIaMy 1 HopMamu
MoBefeHMS 1 CNOCOOCTBYIOT MpoLeccaM Camorno3HaHus, CaMopasBUTUA U CoLman3aLmm
06yyaroLLmxcs.

JINYHOCTHBbIE pe3ynbTaTthbl oTpaXkaroT FOTOBHOCTb 06yyaroLLmXcs
PYKOBOACTBOBATHCA CUCTEMON MO3UTUBHBIX LIEHHOCTHbIX OpPUEHTaUMin 1 pacLuvpeHne
OnbITa AeATeNIbHOCTM Ha eé OCHOBE, B TOM YMC/IE B YaCTW:

1) NaTPUOTUYECKOr0 BOCMIUTAHUS:

LleHHOCTHOrO OTHOLLUEHWS! K OTEUYECTBEHHOMY KYNbTYPHOMY, WCTOPUYECKOMY W
Hay4YHOMY Hacneauto, NOHUMaHWUS 3HAYEHNS XUMUYECKOIN HayKW B XKU3HW COBPEMEHHOTO
00LLEecTBa, CMNOCOGHOCTV BnafeTb AOCTOBEPHO MHGopMauuein 0  nepeaoBbIX
[OCTVDKEHUSX 1 OTKPbITUSX MUPOBO/ 1 OTEUECTBEHHON XUMUM, 3aMHTEPECOBAHHOCTU
B HaYUHbIX 3HAHMSAX 00 YCTPOIACTBE MMPA 1 OBLLECTBA;

2) rpaXkaaHCKOro BOCNUTaHuS:

NPeLCTaB/IEHNA O COUMaIbHBIX HOPMax 1 NpaBunax MeXIMYHOCTHBLIX OTHOLLUEHWI
B KO/JIEKTNBE, KOMMYHWKATUBHOW KOMMETEHTHOCTY B 0OLLLECTBEHHO MOIE3HON, Y4ebHO-
NCCNefoBaTe/IbCKO, TBOPYECKON W ApYrux Bubax [AedATeSIbHOCTW, TOTOBHOCTM
K pa3sHOOOpa3HO COBMECTHOW  [eATefIbHOCTU  MpW  BLIMOJIHEHUM  Y4YeOHbIX,
Mo3HaBaTe/lbHbIX 3a4a4, BbIMOIHEHUW XUMUYECKNX IKCMEPUMEHTOB, CO34aHUN YYEOHbIX
MPOEKTOB, CTPEM/IEHMS K B3aMMOMOHUMAHWIO M B3aUMOMOMOLLM B Mpouecce 3ToW
y4ebHOIN [eATeNIbHOCTM, TOTOBHOCTM OLiEHMBATb CBOE MOBeAEHME W MOCTYMKU CBOMX
TOBapULLENn C MO3NLMN HPABCTBEHHbIX W MNPaBOBbIX HOPM C YYETOM OCO3HaHWS
nocneAcTBMiA NOCTYMNKOB;

3) LEHHOCTM Hay4YHOro No3HaHNSA:

MWPOBO33PEHYECKME MPEACTaB/IEHMA O BELLECTBE W XUMWUYECKON peakuuw,
COOTBETCTBYHOLUME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTaBAHOLLME OCHOBY
ANA MOHWUMaHWUA CYLLHOCTW Hay4HOW KapTWHbI MUpa, NpPeacTaBneHns 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUSA MPUPOAbI, B3aMMOCBA3AX Ye/I0BEKA C NPUPOLHON Cpemoi,
0 PO XUMWUW B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

Nno3HaBaTe/IbHble MOTUBbI, HarpaB/IEHHbIE Ha MOyYeHMEe HOBbLIX 3HAHWI M0 XMW,
HeobXxoAMMble 415 06bACHEHMSA HAO/OAAEMbIX MPOLIECCOB W SAB/IEHWNIA, MO3HABATE/IbHOW,
NH(OPMALIMOHHOW M YMTaTENIbCKOIM KYNbTYpPbl, B TOM YAC/IE HAaBbIKOB CAMOCTOATE/IbHOW
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paboTbl C y4eOHbIMI TEKCTaMu, CNPaBOYHOM NNTEPaTYPO, AOCTYMHBLIMU TEXHUYECKUMU
cpeacTBaMn NHAPOPMALMOHHBIX TEXHOJOMUIA;

MHTepec K 00y4YeHUIO 1 MO3HaHWI0, I0603HATE/IbHOCTb, FOTOBHOCTb M CMOCOOHOCTD
K camo06pa3oBaHuio, MPOEKTHON U NCCe0BaTENbCKON AeATeNIbHOCTU, K OCO3HAHHOMY
BbI6OPY HarpaB/IeHHOCTWN 1 YPOBHA 00yYeHUsA B faSlbHenLeMm;

4) (hopMmnpoBaHUs Ky/bTYpPbl 340P0OBbS:

0CO3HaHWe LEHHOCTM >XM3HW, OTBETCTBEHHOrO0 OTHOLUEHMS K CBOEMY 3[0pOBbIO,
YCTaHOBKM Ha 3[40PO0BbI 006pa3 XM3HW, 0CO3HAHWE MOCMeACTBUIA N HEMPUATME BPEeLHbIX
npuBblyeK (YNOTPe6neHns  ankorond, HapKOTMKOB, KypeHus)), HeobXoAMMOCTU
cobnofeHns npasus 6e30MacHOCTX NMpu 0bpalleHnn C XUMUYECKUMU BeLLecTBaMm
B ObITY 1 peasibHOW XXN3HW;

5) Tpy[oBOro BOCMUTaHWA:

MHTEPEC K MPaKTUYeCKOMY W3Y4YeHWU0 npodieccuii 1 Tpyga pasMyHoro poja,
YBaOXEHWe K TpyAy W pesynbTataM TPYAOBOM [AesATeNbHOCTW, B TOM YKC/e Ha OCHOBe
MPUMEHEHUS NPEAMETHBIX 3HAHUA MO XMMWUW, OCO3HaHHbIA BbIOOP WMHAMBUAYabHON
TPaekTopun MNPOLO/MKEHMS 06pa3oBaHUA C  YYETOM JIMYHOCTHBLIX WHTEPECOB W
CMOCOBGHOCTM K XMMWUK, OOLLECTBEHHbIX WHTEPECOB M MOTPeGHOCTEN, YCMEeLIHOM
NPOeCCUOHA/IbHON [AeATeNIbHOCTU U PasBUTUA HEeOOXOAUMbIX YMEHWIA, TOTOBHOCTb
alanTnpoBaTtbCs B NPOMECCUOHAIBHON Cpese;

6) 3KO/I0rM4ecKoro BOCNMTaHWS:

3KOMOrMYecKn LienecoobpasHoe OTHOLLUEHME K NPUPOAEe KaK UCTOYHMKY YKU3HU Ha
3emne, OCHOBe €€ CyLLecTBOBaHWUA, MOHMMaHWe LIEHHOCTM 3[40p0BOro 1 6e30nacHoro
obpasa KWM3HW, OTBETCTBEHHOE OTHOLUEHWE K COOCTBEHHOMY (M3NYECKOMY W
MCUXNYECKOMY 3[0PO0BbI0, OCO3HAHWE LEHHOCTM CO6/0AeHUs npaBui 6e30nacHoro
noBefeHns Npun paboTe C BELLLECTBAMM, & TaKXKe B CUTyaumsX, YrPoXKaroLmX 340P0BbIO U
YXU3HW NOLEN;

CMOCOBGHOCTU MPUMEHATb  3HAHWA, MONyYaeMble NP  U3YYEHUU XUMWUW, ONA
pelleHns 3afa4y, CBA3aHHbLIX C OKpPY>XXatolleil NPUpPOAHON Cpefon, ANA MOBbILLEHUS
YPOBHS 3KOIOMMYECKON Ky/bTYpbl, OCO3HaHMS N06a/IbHOr0 Xapakrepa 3K0M0rmyecknx
npobsem W1 nyTed WX pPeleHns MoCcpPeACcTBOM METOAO0B XMMMUKM, 3KOMOrMYecKoro
MbILL/IEHNS, YMEHUS PYKOBOACTBOBATLCA UM B MO3HaBaTe/IbHOW, KOMMYHUKATUBHOW U
coLMasibHOM NpaKTUKe.

METAIMNPEOMETHDbIE PE3YJIbTATDI

B cocTaBe  MeTanpeAMETHbIX  Pe3ynbTaToB  BbIAENAT  3HAYMMbIE /1S
(hOPMMPOBaAHUS MUPOBO33PEHUSI 06LLEHAYYHbIE MOHATUS (3aKOH, Teopus, NPUHLMN,
runoTesa, (hakT, cMcTeMa, NPOLECC, SKCNEPUMEHT 1 [PYroe.), KOTOpble WUCMO/b3yHTCS
B €CTECTBEHHO-HAYYHbIX YYe6HbIX NpeamMeTax 1 No3BosSOT Ha OCHOBE 3HAHWI K3 3TUX
NpeaMeToOB (hOPMMPOBaTb MPEACTABNEHME O LIENOCTHOW Hay4yHOl KapTMHe Mupa, W
YHUBEPCA/bHbIE  YuebHble AeACTBMS  (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE,
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PErynaTuBHbIE), KOTopble  06ecreumBaloT  (POPMUPOBAHWE  TOTOBHOCTU K
CamMOCTOSTE/IbHOMY MaHUPOBAHMIO W OCYLLIECTB/IEHNIO YUeGHOI eATENLHOCTM.

No3HaBaTeNbHblE YHMBEPCa/ibHbIe YyYebHble AeNCTBUA
Ba3oBble Nornyeckue AeicTema:

YMEHUs UCNOMb30BaTh MPUEMBI IOFMUYECKOr0 MbILLMIEHWS! NP OCBOEHWUMN 3HAHWIA:
PACKPbIBATL CMbIC/T XMMWUYECKUX MOHSTUIA (BbIAENSATb WX XapaKTEPHbIE MPU3HAKM,
yCTaHaB/MBaTb B3aMMOCBS3b C APYTUMU MOHATUSMU), WCMOMb30BaTh MOHATUS NS
00bACHEHMS| OTAEMbHbIX (PAKTOB W SIBNEHWIA, BblGMPATh OCHOBAaHWS U KPUTEpPUM Ans
KNacCU(uKaLumM XMMUUYECKMX BELLECTB M XUMUYECKUX peakLuid, yCTaHaBIMBaTh
MPUUYNHHO-CNEACTBEHHbIE CBA3M MeXAy O06beKTaMU M3yuyeHWsl, CTPOUTb NOrnyeckue
paccy>aeHus (MHAYKTUBHble, [eAyKTUBHble, MO aHanoruv), fAenath BbIBOALI U
3aK/OYEHNS;

YMEHWE TPUMEHSTb B  MNPOLECCE MO3HAHUA  MOHATMS  (NPeaMeTHble U
MeTanpeaMeTHbIe), CUMBOMMYECKME (3HAKOBbLIE) MOMENN, WCMOMb3YEMbIE B XUMUW,
NPeo6bpasoBbIBaTh LUMPOKO MPUMEHSIEMbIE B XUMUWM MOfE/NbHbIE MPEACTABNEHUS -
XMMUYECKUIA 3HaK (CUMBON 3M1IEMEHTA), XMMUYECKas (HopMYyNa U YPaBHEHNE XMMNYECKOI
peakLuun - Npu peLleHnn yuyebHO-No3HaBaTe bHbIX 3a4ay, C YYETOM 3TUX MO/E/NbHbIX
NPeACTaBNEHNIA BbISBNATb WU XapaKTepM30BaTb CYLLECTBEHHbIE MPU3HAKM U3YUaeMblX
OObEKTOB - XMMMWUYECKMX BELUECTB W XUMUYECKUX PeakLUWil, BbISBNATL 06LLMe
3aKOHOMEPHOCTU, MPUYUHHO-CNEACTBEHHbIE CBS3W W MPOTUBOPEYMS B M3y4yaeMbIX
rpoueccax u sIBNeHUSX.

Ba3oBble nccnegoBaTebCKUe AeNCTBUS:

YMEHMEe MCMOo/b30BaTb MOCTaB/IEHHbIE BOMPOCbI B KayeCTBe WHCTPYMeEHTa
MO3HaHWSA, a TakKXXe B KayeCTBE OCHOBbl A/19 (DOPMMPOBAHWSA TUMOTe3bl MO MPOBEPKe
MPaBU/IbHOCTUN BbICKa3bIBAEMbIX CY>KAEHWIA;

NpuobpeTeHMe OMbiTa MO MNJAHUPOBAHWID, OpraHu3auMM W  NPOBeAEHUIO
YUYEHNYECKNX 3KCNepPUMEHTOB, yMeHMe Habno4aThb 3a X040M MPoLecca, CamoCTOATETbHO
MPOrHO3MPOBaThL €ro pe3y/bTar, (PoOPMyNNMPoBaTb 0006LLEHNA 1 BbIBOABI MO pe3y/ibTaTam
NMPOBEAEHHOIO OMbITa, UCCMeA0BaHUSA, COCTaBNATbL OTYET O NPOLENaHHONM paboTe.

PaboTa ¢ nH(opmauueil:

YMeHWe BblbMpaTb, aHaANM3NPOBaTb U MHTEPNPETUPOBATb MHPOPMALMIO Pa3INUHBbIX
BUAOB W (hOopM NpefcTaBNeHMs, MOMyYaeMytd W3 pasHbIX WCTOUYHMKOB (Hay4HO-
nonynspHas nuteparypa XMMUYECKOro COAepyKaHus, CrpaBOYHble Mocobus, pecypchbl
NHTepHeTa), KPWUTUYECKM  OLEHMBAaTb  MNPOTMBOPEUMBYHD U HEAOCTOBEPHYHO
NH(OpMaLUIO;

YMEHNE MNPUMEHSTb Pas3NyHble METOAbl W 3anpocbl MPU MOUCKE K 0T6Ope
MH(opMaL MM N COOTBETCTBYHOLLMX AaHHbIX, HEOOXOAUMBIX A1 BbINOMHEHNS YYEOHBIX U
Mo3HaBaTeNlbHbIX 33a4y OnpeAenéHHOro Tuna, MpuobpeTeHMe oOnbiTa B 06/1aCTU
MCNONb30BaHNA  MHOPMaLMOHHO-KOMMYHUKATUBHbLIX — TEXHOMOMMA,  OBMafeHue
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KyNbTYPOI aKTUBHOIO MCMO/b30BaHNS Pa3/IMYHbIX MOMCKOBbLIX CUCTEM, CAMOCTOATE/TbHO
BbIOMPaTb ONTMMaNbHYO (HOpPMY MpeACTaBNeHns MHAOpPMaLUMU U UNMOCTPUPOBATb
peLlaemble 3aa4i HECNOXHbBIMW CXeMaMu, AvarpaMmMamu, Apyrumm hopMamm rpadnkm
M UX KOMBUHALMAMU;

YMEeHMe  WCMONb30BaTb WM aHaIM3MpoBaTb B MpoLecce  y4yebHOW U
MCCNeAoBaTeNbCKOM  AEATENbHOCTM WH(OPMAUMIO O BAMSIHUM  NPOMBbILLIEHHOCTH,
Ce/bCKOro X034ACTBA M TPAHCNOPTa Ha COCTOsIHME OKPYXKatoLUeli NprpoaHOiA cpeabl.

KoMMyHMKaTMBHbIe YHUBEPCa/ibHble Yy4YebHble AeNCTBUS:

yMeHue 3ajaeatb BOnpocbl (B xode amanora v (Mnn) AUCKYCCUM) MO CYLLECTBY
06CcyX/aemomn TeMbl, (POPMY/IMPOBaTb CBOU MPeLI0XeHUS OTHOCUTE/IbHO BbINO/IHEHWS
NPea/IOKEHHON 3a1a4u;

NPUoGpeTeHMe OMbiTa Mpe3eHTauuy pPe3ynbTaToB  BbIMOIHEHNA XMMUYECKOro
aKcnepumeHTa (N1abopaTopHOro OmnbITa, 1abopaTopHOA PaboTbl MO WUCCNEA0BAHUIO
CBOWCTB BELLECTB, Y4eOHOIro NPOeKTa);

3aMHTEePEeCOBaHHOCTb B COBMECTHOM CO CBEPCTHWKaMM MNO3HaBaTe/IbHOW U
MCCNeAoBaTe/IbCKON AesATeNlbHOCTU MPU pelleHny BO3HMKatoLWmMX npobiemM Ha OCHOBe
y4yéTa 00X MHTEPECOB M COrnacoBaHuWa nosuumin (06CcyXaeHns, 06MeH MHEHUAMM,
«MO3r0Bble LUTYPMbI», KOOPAMHALMSA COBMECTHbIX LECTBUWIA, OnpefeneHne KpuTepues
MO OLIEHKE KayecCTBa BbIMO/IHEHHOW PaboTbl U ApYrue);

PerynatuBHble YHUBepcasibHble y4YebHble OeNCTBUS:

YMeHMe CaMOCTOATE/IbHO  ONpedensaTb  Uenu  AeATeNbHOCTW,  MaHMpoBarth,
OCYLLECTBNATb, KOHTPO/MMPOBaTb W NPU  HeOb6XOAMMOCTU KOPPEKTMPOBATb CBOH
[eAaTeNbHOCTb, BblOMpaTb Hambonee 3PGeKTUBHbIE CMOCOObI PelleHns YYebHbIX W
Mo3HaBaTe/lbHbIX  3afa4y, CaMOCTOATENlbHO  COCTaBNATb WM KOPPEKTMPOBATb
NPEASIOKEHHbIA anropuTM AeMCTBUA MPU BbINOHEHUN 3afaHUA C YYETOM MONYyYEHUS
HOBbIX 3HaHWIA 00 W3y4yaeMblX OObEKTax - BELECTBAX W peakuusx, OLEHMBATb
COOTBETCTBME MOSYYEHHOro pe3y/bTara 3asB/IEHHOM UenuW, YMeHWe MWCMosb30BaTb W
aHa/IM3MpPoBaTb KOHTEKCTbI, NpeAnaraeMble B YCI0BMU 3afaHuiA.

MPEAMETHbBIE PE3Y/IbTATHI

B cocTaBe npeAMETHbIX Pe3y/ibTaToB MO OCBOEHWIO 00653aTe/IbHOr0 COAepXKaHus,
YCTaHOB/IEHHOr0 [aHHOW (hefiepasibHON paboyeil NPorpaMmmon, BblAENAOT: OCBOEHHbIE
00y4aloWnMNCA HayUHble 3HaHUS, YMEHMS M CNocobbl AEeUCTBMIA, cneuuduyueckmne s
NpeaMEeTHON 06nacTn «XUMUs», BULbI AeATeSIbHOCTU MO MOSYYEHU0 HOBOrO 3HaHUS,
ero UHTepnpeTauun, NPeobpasoBaHNIO U MPUMEHEHMIO B Pa3/INUHbIX YYEOHbIX 1 HOBbIX
CUTYyaUUsIX.

K KOHUy 06ydyeHusi B 8 Knacce npeAMeTHble pe3ynbTaTbl HA 6a30BOM YpOBHe
OO/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTbL Y 00Y4atoLLMXCA YMEHWIA:
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PacKpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKUX MOHATMIA:  aToM, MOJeKyna,
XVMUWUYECKNIA 3/1EMEHT, MPOCTOE BELLECTBO, C/I0XHOE BELLECTBO, CMeCb (OLHOPOAHAA U
HeOHOpPOAHas), BAIEHTHOCTb, OTHOCUTE/IbHAsA aToMHad W MOJeKynsapHaa Macca,
KONMYECTBO BELLECTBa, MO/b, MONIAAPHAA Macca, MaccoBas [0/19 XMMUYECKOro 3/ieMeHTa
B COEAVMHEHWM, MONAPHbIM  00bEM,  OKCWA,  KUCNOTa, OCHOBaHWe,  COJb,
3/1EKTPOOTPULATENIbHOCTb, CTENEHb OKUC/IEHWNA, XMMUYECKas peakuus, Knaccugukauma
peakuuin: peakuumn COeAMHEHUNS, peakUMn pasfioXKeHNs, peakumy 3ameLLleHns, peakuum
06MeHa, 3K30- 1 3HAOTEPMUYECKUE pPeakLmm, TEMI0BON 3PMEKT peakumun, SAP0 aTtoma,
3NIEKTPOHHBIA C/IO aToMa, aTOMHas opbuTanb, paguyc atoMa, XMMUYecKas CBA3b,
nonsapHas WM HemonApHas KOBa/IeHTHasA CBA3b, WOHHAA CBA3b, WMOH, KaTWMOH, aHWOH,
pacTBop, MaccoBas 04 BellecTsa (NPOLEeHTHas KOHLEHTpaLWs) B pacTBope;

WNIOCTPUPOBATL B3aMMOCBA3b OCHOBHbIX XUMWYECKUX MOHATUIA U NMPUMEHSATb 3TU
MOHATUA NPU OMUCAHNW BELLLECTB U UX NPEBPALLEHNI;

MCMO/b30BaTb XMMUYECKYHD CUMBOMIMKY AS19 COCTaB/eHUA (POPMYN BELLECTB W
YPaBHEHWUIA XMMUYECKUX PeaKLuii;

OnpeaensiTb Ba/IeHTHOCTb aTOMOB 3/1EMEHTOB B GMHAPHBLIX COeAVHEHUAX, CTEMNeHb
OKWUCNEHUS 3/1IEMEHTOB B OMHApPHbIX COEAMHEHUAX, MPUHAA/IEXHOCTb  BELLECTB
K onpefenéHHOMY KnacCy COeAMHEHMn no qopmynam, BUA XUMWYECKOW CBA3N
(KoBasleHTHasa M MOHHasA) B HEOPraHMYeCcKUX CoeMHEHNAX;

pacKkpbIBaTb CMbIC Nepnogmnyeckoro 3akoHa .. MeHaeneesa: 4eMOHCTPUPOBATb
MOHVMaHWe MepuoAMYECKON 3aBUCUMOCTM CBOMCTB XUMUYECKUX 3/IEMEHTOB OT WX
nonoxeHnss B [llepuognyeckoin cucTeMe, 3aKOHOB COXPaHEHWS MacCbl BeLLECTB,
MOCTOSHCTBA COCTaBa, aTOMHOMO/EKY/IAPHOIO YUYeHus, 3aKoHa ABorajgpo;

onucbiBaTb W XapakTepu3oBaTb TabfMUHytO (opmy [Mepnogmyeckor CUCTEMBI
XUMUYECKNX 3/IEMEHTOB: pa3/inyatb MOHATUA «rnaBHas nogrpynna (A-rpynna)» u
«rnoboyHas noarpynna (b-rpynna)», Manble W 60MblIME Mepuogbl, COOTHOCUTB
0603HayeHns1, KOTOpble UMEOTCA B Tabnuue «llepuroanyeckas cUCTeMa XUMUYECKUX
anemeHTtoB .. MeHzeneesa» C UMC/OBbLIMW XapakKTEPUCTUKAMW CTPOEHUA aTOMOB
XMMUYECKMX 3/IEMEHTOB (COCTaB W 3apsag fapa, O06Llee YMC/IO 3/1eKTPOHOB U
pacnpejeneHune Ux no 3MeKTPOHHbLIM C105M);

KnaccupuumpoBatb  XMMWYECKWMe  3M1eMEeHTbl, HeopraHuWyeckue  BeLLECTBa,
XUMUYECKME peakumn (No 4Ymcy M COCTaBy Y4YaCTBYHOLIMX B peakumu BeLLecTs, Mo
TEns0BoMy apgeKTy);

XapaKTepun3oBaTtb (ONUCbIBaTb) 00LLME XMMUYECKME CBOMCTBA BELLECTB Pa3/INYHbIX
KfaccoB, MOATBEPXKAasd  OnucaHve  npuvMepaMu  MOJSIEKYNAPHBIX — YpaBHEHWIA
COOTBETCTBYIOLLMX XUMUYECKNX peakLnii;

MPOrHO3MpoBaTh CBOMCTBA BELLECTB B 3aBUCHMMOCTU OT UX Ka4eCTBEHHOr0 COCTaBa,
BO3MOXHOCTM NPOTEKaHUA XMMUYECKUX NPEBPALLEHNI B Pa3/INYHbIX YCOBUSX;

BbIYMCNATL OTHOCUTENbHYIO MOJMEKYNIAPHYO W MOMAPHYH MacCbl BeLLECTB,
MacCOBYHO [0/1H0 XMMWYECKOTO 3/1eMeHTa Mo (hopmysie COeAMHEHWNS, MACcCOBYHO [0/
BELL,ECTBa B pacTBOpe, NMPOBOAUTL PaCUETbI MO YPaBHEHMIO XUMNYECKOW peakumu;
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MPUMEHSATL OCHOBHbIE OMepauuy MbICIUTENIbHOWN LeATeNIbHOCTU - aHa/In3 U CUHTES,
CpaBHeHVe, 0006LLeHMe, CUCTEMATM3AUMIO, KNacCU(UKaumio, BbIsIB/IEHUE MPUYMHHO-
CNeACTBEHHbIX CBA3eN - [ANA WU3YyYeHUs CBOWCTB BELLECTB W XUMUYECKUX peakuuii,
eCTEeCTBEHHO-HAY4Hble MeTO/bl NMO3HAHWUA - HabM4eHNe, N3MepPeHVe, MOLENMPOBaHME,
3KCNEePUMEHT (peasibHblA U MbICNIEHHbIN);

cfefoBaTb npasuiaM Mo/b30BaHNA XUMWYECKOW MNocyaorM U nabopaTopHbIM
obopyfioBaHMEM, a TakXe Mpasuiam 00palleHns C BellecTBamy B COOTBETCTBUMU C
WHCTPYKUMAMMW MO BbIMOTHEHMIO 1Ta60PATOPHbLIX XUMUYECKMX OMNbITOB MO MOMYYEHWNIO U
cobvpaHnio rasoobpasHbiX BellecTB (BOLOPOAA M KMC/IOPOAa), MNPUTOTOBNEHMIO
pacTBOPOB C OMpefenéHHOM MacCcoBOW [Joel paCTBOPEHHOIO BELLLeCTBa, M1aHNPOBaTL U
MPOBOAMTL XMMUYECKME 3KCMEPUMEHTbI MO Pacrno3HaBaHMIO PacTBOPOB LLUENOYen U
KWC/IOT C MOMOLLBI0 MHAMKATOPOB (NaKMmyc, (DeHONMTaIENH, METUIOPaHXX U ApYrie).

K KOHUy 006y4eHus B 9 ksacce npefMeTHble pe3y/bTaTbl Ha 6a30BOM YpPOBHE
[0/MKHbI OTPaXKaTh CPOPMMPOBAHHOCTb Y 00YYarOLLMXCA YMEHWIA:

PacKpbIBaTb CMbIC/T OCHOBHBIX XUMUYECKMX MOHATUA: XUMUYECKNIA 3NIEMEHT, aToM,
MOJIEKYNa, MOH, KaTWUOH, aHWOH, MPOCTOe BELLECTBO, C/IOXKHOE BELLECTBO, Ba/IEHTHOCTb,
3/1IEKTPOOTPULLATE/IbHOCTb, CTEMeHb OKUCNEHUA, XMMWYECKas peakums, XMMUYeckas
CBA3b, TEMN/IOBOM 3(MEKT peakuun, MO/b, MONAPHLIA 00bEM, PacTBOp, 3MEKTPO/UTLI,
HE3NEeKTPONNTLI,  ANEKTPONIUTUYECKAs AMccouMaums, peakumMnm WMOHHOTO  0OMeHa,
KaTanm3aTtop, XMMUYECKOe paBHOBecue, o0OpaTuUMble W HeobpaTMMble peakumu,
OKWUC/INTE/IbHO-BOCCTAHOBUTE/bHbIE PeakLmu, OKUC/INTE b, BOCCTAHOBUTESb, OKWUC/IEHWE
MW BOCCTaHOB/IEHWE, aNIOTPONKUSA, am(qOTEPHOCTb, XMMWUYECKas CBA3b (KOBas/IeHTHas,
MNOHHaA, MeTa/l/inyeckasn), KpuUcTaiiMyeckas peLlérka, KOppo3us MEeTa/ioB, Crnasbl,
CKOPOCTb XMMWYECKOWN peakuuu, nNpeaenbHO fonyctMMas KoHueHTpauua MAK
BELLeCTBa;

WNIIOCTPUPOBATL B3aMMOCBA3b OCHOBHbLIX XMMUYECKUX MOHATUIA Y NPUMEHATLITA
MOHATUA NPY OMUCAHNN BELLLECTB U UX MPEBPALLEHNI;

MCMO0/b30BaTb XMMUYECKYHD CUMBOJSIMKY A/1A COCTaB/ieHUA (hopmyn BeLLECTB U
YPaBHEHWNIA XMMUYECKUX PeaKLuii;

OnpefenAaTb BaeHTHOCTb W CTeMeHb OKWUCMEHUS XUMMWUYECKUX 3/1eMEHTOB
B COEAUHEeHUAX pas3fIMyHOro cocTasa, MPUHALNEXXHOCTb BELLECTB K OrpefenéHHOMY
Knaccy CcoeAMHEHWA No ¢opmynam, BUL XUMWUYECKOW CBS3M (KOBasleHTHas, WMOHHas,
MeTa//IMYeckas)) B HeOPraHWYecKUX COeAMHEHUAX, 3apsg MOHa M0  XUMWYECKOM
(hopmyre, XapakTep cpefbl B BOAHbLIX pacTBOpax HeOpPraHM4YeckuX COeAMHEeHWH, TUM
KPUCTa/I/INYEeCKOM PeLUETKA KOHKPETHOIO BELLECTBa;

packpbiBaTb  cMmbicn  [lepuoguyeckoro  3akoHa AW,  MeHgeneesa U
AEMOHCTPMPOBATL €ro NoHMMaHWe: OMUCbIBaTb U XapaKTepu3oBaTb TabNnYHY0 Gopmy
[MepnoAnYeCcKOM CUCTEMbI XMMUYECKUX 3/IEMEHTOB: pa3/inyatb MOHATUA «raBHas
noarpynna (A-rpynna)» n «noboyHasa nogrpynna (b-rpynna)», mMasble U 60/bLIMe
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nepuoabl, COOTHOCUTL 0003HAYeHWs, KOTOPble MMEKTCA B MEPUOAMYECKon Tabnuue,
C YMC/IOBbIMM XapaKTEPUCTUKAMMN CTPOEHNUS aTOMOB XMMUYECKMX 3/1EMEHTOB (COCTaB U
3apag f4pa, obLlee YMCNO 3MEKTPOHOB M pacnpeseneHre UxX no 371eKTPOHHbLIM CI0sAM),
06BbACHATL 06LLME 3aKOHOMEPHOCTU B U3MEHEHWW CBOWCTB 3/IEMEHTOB U X COeAVHEHUI
B Npejenax MasibiX MepuofoB U rNaBHbIX NMOATPYNM C YH4ETOM CTPOEHUS UX aTOMOB;
KnaccuipuumpoBaTb  XMMWYECKME  3MIEMEHTbl,  HeopraHuW4Yeckue  BeLLECTBa,
XUMMYecKMe peakumm (MO 4MCy M COCTaBy YYacTBYHOLIMX B peakuun BeLLECTB,
M0 Ten10BOMY 3(PMEKTY, MO N3MEHEHWNIO CTEMEHEN OKMUCNIEHNS XUMUYECKNX 3/IEMEHTOBY);

XapaKTepun3oBatb (OMuMcbiBaTh) 06LME M Creuuduyeckmne XMMmMYecKne CBOMCTBA
MPOCTLIX M CNOXHBIX BELECTB, NOATBEPX4as onucaHue npumepamMv MONeKYISPHbIX U
MOHHBIX YPaBHEHWIA COOTBETCTBYHOLLUMX XUMUYECKUX PeaKLii;

COCTaBNATb YPaBHEHMUS 3NEKTPOIMTUYECKON AMCCOLMALMUA KUCNOT, LLeoYen un
COMeN, MOSHbIE W COKpPaléHHble YpaBHEHWA peakuuMil MOHHOro obMmeHa, ypaBHEHUA
peakuuii, NOATBEPXAAOLMX CYLLECTBOBaAHNE FEHETUYECKOW CBA3N MEX.Y BellecTBaMm
Pas/IMYHbIX K1accoB;

PacKpbIBaTb CYLLHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLmil NOCPeaCcTBOM
COCTaB/IEHUNA 3/IEKTPOHHOIO 6anaHca 3aTuX peakuuii;

MPOrHO3MpPOBaTh CBONCTBA BELLECTB B 3aBUCUMOCTM OT UX CTPOEHWUS, BO3MOXHOCTY
MPOTEKAHUA XMMNYECKMX MPEBPALLEHWNIA B Pa3/INUHbIX YCNOBUSX;

BbIYMCNATL OTHOCUTENIbHYIO MOJMEKY/IAPHYKD W MOMAPHYHO MacCbl BeLLecCTB,
MacCOBYHO [0/I0 XMMWYECKOro 3/1eMeHTa No (hopmyse COeAMHEHUS, MAcCOBYHO A0S0
BELL,ECTBa B pacTBOpPe, NMPOBOAUTL PACUETbI MO YPaBHEHWIO XUMWYECKOW peakLmu;

cobnogatb npasuia NOMb30BaHWA XMMWUYECKOW Mocyaorl u  nabopaTopHbIM
obopyaoBaHMeM, a Takxe npaBuia 00palleHWs C BeLllecTBaMy B COOTBETCTBUM C
WHCTPYKUMAMU MO BbIMO/THEHMIO 1a60PATOPHbLIX XUMWUYECKMX OMbITOB MO MOMYYEHWNIO U
CO6MpaHMIO ra3006pasHbIX BELLECTB (aMMUaka U YrieKUcIoro rasa);

MPOBOAMTL peakuun, MOATBEPXKAAOLME KAYeCTBEHHbIA COCTaB  Pas/IMYHbIX
BELLECTB: pacno3HaBaTb OfMbITHbIM MYTEM Xnopug-, 6poMua-, moana-, kapboHar-,
(hocpaT-, cumKar-, cynbMar-, rmapoKCUA-NOHbI, KATUOHBbI AaMMOHUA U MOHbI N3YYeHHbIX
MEeTasINI0B, NPUCYTCTBYIOLLME B BOAHBIX PaCTBOPaX HEOPraHNYeCKMX BELLECTB;

MPUMEHSATL OCHOBHbIE OMepauuy MbIC/IUTEIbHOW LeATeNIbHOCTU - aHa/In3 U CUHTES,
CpaBHeHVe, 0000LLeHMe, cuUcTemMaTM3auuio, BbISB/IEHWE MPUYMHHO-C/IEACTBEHHbIX
CBA3eM - [/ M3YyYeHMs CBOWCTB BELLECTB M XUMWYECKUX peakupid, ecTeCTBEHHO-
Hay4Hble METOAbI MO3HAHUA - HAONIOAEHME, N3MePEHME, MOLENIMPOBaHNE, SKCMEPUMEHT
(peasibHbIV Y MbICNEHHbIN).
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TEMATUYECKOE NJ1IAHUPOBAHWE

8 KJIACC

HanmeHoBaHwme
pasnenos N Tem
y4ebHOro npeameTa
Pasgen 1. epBoHadYa/lbH € XUUYeCKKUe NOHATUA

Konn4yecTtso

Copep)kaHue obyyeHus
yacoB Aep y

n/_n

11 Xumuna - BaKHasa 3) [MpeameT XuMun. Ponb XUMUN B XKU3HU
06nactb yenoseka. XMmUs B CUCTEME HayK.
€CTECTBO3HaHUA U Tena v BewectBa. PU3NYECKME CBONCTBA
MPaKTUYECKOW BelllecTB. ArperatHoe CocTosiHMe
[eaTeNbHOCTU BeLlecTB. [ToHATNE O MeTOAAaX NO3HaHWA
yenoseka B XMMUU. YNCTble BELLECTBA U CMECH.

Cnocobbl pa3geneHns cMecei.
XNUMNYUYECKNN IKCMEPUMEHT !
JemMoHCcTpauum:

3HaKOMCTBO C XMMWYECKOW NOCyao0,

C npasunamu paboTsl B nabopaTopum n
npuemamm obpalLeHns ¢ 1abopaTopHbLIM
060pYya0BaHMEM.

®un3nyeckre CBoOINCTBa 06pa3LIoB
HeopraHW4ecKnx BELLLECTB - MeTasI/IoB
N HEMETA/I/IOB.

Cnoco0bbl pa3aeneHmnst CMecei
((unbTpOBaHWeE, BbiNaprBaHue,
ANCTUNNALMSA, XpoMaTorpadus).

OCHOBHble BU/bl AeSATENbHOCTA
06yyatoLLmMXCS

PacKpbIBaTb CMbIC/T U3yYaeMbIX MOHSTUA.
PackKpbIBaTb PO/b XMMUW B NPMPOJE U
XX3HW Ye0BeKa, eé CBS3b C APYrnMu
HayKamMu.

Pa3nnuyaTtb YMCTble BELLECTBA U CMECU;
0[JHOPOAHbIE N HEOAHOPOAHbIE CMECH.
Pa3nuuatb M3NMYECKME N XUMUYECKNE
SIB/IEHUS.

CnenoBaTb anropuTMam 1Cnonb30BaHNs
3KCNePUMEHTa/IbHbIX METOAO0B -
HabMAEHNS N 3KCMEPUMEHTA.
Hab6noaath 1 ON1CbIBaTb 0OBLEKTI

Npy NPoBeAEHNN AEMOHCTPaLIA U
NabopaToPHbIX OMbITOB MO NU3YYEHWUIO
(hM3MYECKMX CBOIMCTB BELLECTB, CNOCO60B
pa3feneHns CMecei BELLECTB.
MpoBOANTbL XUMUYECKUNIA 3KCNEPUMEHT
Npv pasgeneHnmn cvecel (Ha npumepe
OUUCTKM NOBapPEHHON CONM) B X0fe

22



12

BeLecTtBa n
XUMUYECKME
peakuunm

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

JlabopaT OpHbIE ONbITbl:

3yueHne 1 onmncaHme granyeckmx
CBOWCTB 06pa3LI0B HEOPraHNYECKMX
BELLIECTB.

13yyeHne cnocoboB pasaeneHns cMecei
(C NOMOLLbO MarHnTa).

MpakTunyeckne paboThl:

Ne 1. MNpaBuna paboTbl B nabopaTopum 1
NpuéMbl 0bpaLLeHns ¢ n1abopaTopHbIM
060pYya0BaHMEM.

Ne 2. PazfieneHue cmeceit (Ha npumMepe
OUUCTKWN NOBAPEHHOW COMK)

ATOMbI N MONEKY/bl. XUMUYeCcKme
anemeHTbl. CUMBO/IbI XUMNYECKNX
3N1eMeHTOB. POCTbIe U COXHbIE
BeLlecTBa. ATOMHO-MOJEKYNAPHOE
yYeHue.

Xummyeckasa hopmyna. BaneHTHOCTb
aTOMOB XMMWUYECKUX 3/IEMEHTOB.
3aKOH NOCTOAHCTBA COCTaBa BELLECTB.
OTHOCUTENbHAA aTOMHasA Macca.
OTHOCUTENbHAA MOMEKYIAPHAA Macca.
MaccoBas 40519 XMMUYECKOro 3/1eMeHTa
B COEZIMHEHWW.

npaKTn4eckom paboTsbl Ne 2.

CneposaTb npasusiam Mnosib30BaHUA
XMMMUYECKOI Nocyaom 1 nabopaTopHbIM
060pyaoBaHNEM, a TaKXKe npasusiam
06palLLleHns C XMMUYECKUMU BeLLLeCTBaMm
B COOTBETCTBUM C UHCTPYKLMEN

MPY BbINO/THEHMM MPaKTUYECKOM
paboTbl Ne 1

BbicTpanBaTtb pa3BépHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETHLI C OMOPOM

Ha MH(OPMaLMIO U3 yYebHMKa 1
CMpaBOYHbIX MaTepuanos, rpaMoTHO
MCNONb30BaTb N3YUYeHHbI MOHATUMHbIN
annapar Kypca Xmmmm

OnpefensTb NPU3HaKM XUMUYECKMX
peakuuia, yCoBua UX NPOTeKaHWs.
OOBACHATL CYLLHOCTb PU3NYECKUX W
XUMUYECKNX ABNEHNIA C TOUKW 3pEHNS
aTOMHO-MOJEKY/IAPHOI0 YUeHUS.
KnaccnguuympoBaTb XMMUYECKME
peakuun (No Yncny n cocrtasy
pearvpyroLwmx n 06pasyroLmxcs
BELLECTB).

CocTaBniATb POpMYy/ibl GUHAPHBLIX
BELLLECTB MO Ba/IEHTHOCTU 1 ONPeAensTb
Ba&/IEHTHOCTb MO (POPMYy/iam BELLECTB.
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KonnuecTtBo BeLlecTsa. Mosb. MonspHas
Macca. B3aMMocBA3b KO/IMYecTBa, Macchl
N uncna CTPYKTYPHbIX eAVHWL, BELLECTBa.
PacuyéTtbl Mo hopmynam XMMUYECKNX
COEVHEHWIA.

Pursnyeckne N XMMNYECKNe ABNEHUS.
XUMMYecKasa peakumns n eé npusHaku.
3aKOH COXpaHeHMsa Macchl BELLECTB.
XVMUYECKIME YpaBHEHNS.
Knaccugukauma XuMmnyecKnx peakumia
(coefiMHeHMA, pPas3foXKeHs, 3ameLLeHNs,
06MeHa).

XVMUYECKWNIA IKCMEPUMEHT :

JeMoHCT paymnu:

®un3nyeckre CBONCTBa 06pa3LIoB
HeopraHM4ecKmnx BeLLECTB - META//I0B U
HeMeTas1/0B.

O6pasLbl BeLeCTB KOMMYeCTBOM 1 MOJb.
dur3nyeckme asneHns (NnaeneHne BOCKa,
TafHWe Nbaa, pacTupaHune caxapa

B CTYNKE, KUMEHWE N KOHAEHCcauus
BOAb!).

Xumnyeckue asneHns (ropeHune ceeyu,
NpoKannBaHe MefHOI MPOBOJIOKN,
B3aUMOZAENCTBUE COAbl NN Mena

C COMIIHOM KWCMOTOM).

HabntogeHve Npu3HakoB NpPoTeKaHNs

PacctaBnsaTb KOahpuumeHTbl

B YPaBHEHUAX XMMUYECKUX peakuni.
Habntoaatb v onucbiBaTb 0ObEKTDI

Npy NPOBeAeHNN AeMOHCTPALMIA U
NnabopaTopHbIX OMbITOB.

[MpPOBOAMTL BbIYMC/IEHWNA MO POPMY/iam
XUMUYECKNX COeJMHEHWIA U YPaBHEHUAM
XUMUYECKNX peaKkunid.

[MPUMEHSATL €CTECTBEHHO- HayUHble
MeTOo/bl No3HaHWA (B TOM yncne
Hab/loAeHVe, MOAeNNpoBaHme,
3KCMEePUMEHT 1 OCHOBHbIe orepawum
MbIC/TUTENbHOWN AeATEe/IbHOCTU
(CpaBHeHMe, KnaccupmKaLms)
BbicTpanBaTb pa3BépHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETHLI C OMOPOM

Ha MH(OpMaLMIO U3 yYebHMKa 1
CMpaBOYHbIX MaTepuanos, rpaMoTHO
MCNONb30BaThb N3YUYeHHbI MOHATUMHLIN
annapar Kypca Xummnmu
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XUMUYECKNX peakLmnin (pasnoxxeHune
caxapa, B3auMOAEeCTBUE CepHON
KUCNOTbI C X10puaoM 6apus, nonyyeHue
1 pasnoxeHve rugpokcuaa meam (11)
Npwn HarpeBaHK, B3aMMOENCTBIME
Xenesa ¢ pactsopom conu meam (I1).
OnbITbl, UNOCTPUPYIOLLIE 3aKOH
COXpaHEeHMsi Macchl.

JlabopaT OpHbIE ONbITbl:

Co3sfaHune mojeneit Moneky
(LLUapOCTEPXKHEBBIX).

OnucaHne YU3NYECKMX CBONCTB
06pasL,0B HEOPraHNYeCKMX BELLECTB -
MEeTa/1/I0B 1 HEMETa/1/10B.

HabntoaeHve usnyecknx (nnasneHue
BOCKa, TasiH1e NibAa) Y XUMNYECKMX
(ropeHue cBeyn, NpoKasvBaHne MeLHOM
MPOBOOKN)AB/IEHUM.

HabntogeHve 1 onucaHme Npr3HaKoB
MPOTEKAHUA XUMNYECKNX pPeakLmin
pasHbIX TUMOB.

BbluncneHns:

OTHOCUTE/IbHOM MOJIEKY/IAPHOI MacCbl
BELLECTB, MO/IAPHOM MaccCbl, Macchbl
BeLLeCTB, MacChl M KOIMYeCTBa BELLECTBa;
MacCOBOI A0 XMMNYECKOr 0 3/IeMeHTa
Mo hopmyne coeanHeHUs;
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M0 YPaBHEHUAM XMMUYECKNX PeaKLIWii:
KONMYEeCTBa, MacChl BELLLECTBA

M0 M3BECTHOMY KOJIMYECTBY, Macce
peareHTOB UMM NPOLYKTOB peakuuy

Pasnen 2. BaHe i ne npeacTtaBUTeNIN HEOPraHUYECKUX BE  €CTB

Toro no pasgeny 20
21  Bosgyx. Kucnopog,. 6
[MoHATKe
06 okcuaax

Bo3ayx - cmech rasos. CocTas BO34yXa.
Kucnopopg - 3nemeHT 1 npocTtoe
BeLL,ecTBO. HaxoxaeHne Kucnopoga

B Mpupoge, prsnyeckne n XMMmyeckme
CBOMCTBA (peakuumn ropeHns). Okeuapl.
[MpumeHeHMe Kucnopoga. Cnocobebl
nosly4yeHuns Kucnopoga B nabopatopun u
NpoMbIWwieHHOCTU. KpyroBopoT
Kucnopoga B npupoge. O30H -
aNNoTponHas MoAM(MKaLMA KIMCNOPoAa.
TennoBoi adheKT XMMNUYECKOW peakumu,
TEPMOXVMUYECKME YPaBHEHUS, 3K30-

N 3HA0TePMUYECKME peakuun. Tonaneo:
Yrosib 1 MeTaH. 3arps3HeHve BO3ayxa,
yCuneHne NapHMKOBOro 3(hheKTa,
paspyLLeHne 030HOBOrO C/ios.
XUMUWYECKNNA 3KCMEPUMEH T :

JdemoHCT payun:

KauecTBeHHOe onpeaeneHmne cogepXxaHns
KNC/opoAa B BO3Lyxe

[MonyyeHne, cobupaHne, pacno3HaBaHme

Acnonb3oBaThb XMMUYECKYHO CUMBO/NKY
AN COCTaBNeHNS POPMY BELLECTB,
MOJIEKYNAPHbIX YPaBHEHNIA XUMUYECKUX
peakuuii ¢ y4acTMeM Ku1Copoaa.
XapakTtepun3oBaTtb (ONUCbIBaTb) COCTaB
BO3AyXa, PU3NYECKNE N XUMUYECKME
CBOICTBa K1CNopoaa, crnocobbl ero
NONYYeHNs, NPUMEHEHNE N 3HAYEHNE

B MPUPOAE M XKN3HN YeNOoBEKa.
CpaBHMBaTb peaKkL 1 rOpeHuns 1
MeA/IEHHOr0 OKUCNEHUS.

OO6BACHATb CYLLHOCTb 3KOM0MMYECKMX
Npo6MeM, CBA3aHHbIX C 3arpsi3HEHNEM
BO3MyXa.

Cneposatb npaBuiaM 6e30nacHoin
paboTbl B fabopaTtopun npu
MCMOMb30BaHNM XUMNYECKOW NOCy bl U
060py[0BaHNA, a TaKXKe Mpasniam
00paLLeHNs C TOPHOUYUMN BELLLECTBaMU.
MnaHMpoBaTb U OCYLLECTBNATL Ha
NPaKTUKe XUMUYECKME IKCMEPUMEHTBI,
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Bopopog. lNoHATHe
0 KMCnoTax u conax

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

N U3yYeHne CBOMCTB KMCIOpoAa.
HabntoaeHve B3anMOAenCcTBUS BELLLECTB
C KMCNOPOAOM U1 YCNoBUS
BO3HWKHOBEHWA U MPeKpaLLeHNs FOpeHuns
(noxapa).

NabopaTOpHbLIA ONbIT:

O3HaKoM/IeHME C 06pa3LiaMm OKCUI0B U
ornucaHne Nx CBOWCTB.

MpakTunueckad pabora’.

Ne 3. MonyyeHne n cobmpaHue
Kucnopopaa, N3y4eHune ero CBOMCTB.
BbliuucneHuns:

MOMEKY/ISIPHOI Macchbl K1cnopoa u
030Ha Ha OCHOBaHMM aTOMHOW Macchl
XUMWNYECKOr0 3/1eMEHTa;

KO/IMYeCcTBa, MaccChbl BellecTsa

M0 YpaBHEHUAM XUMNYECKNX peakLuii
Bopopos - 3nemMeHT 1 NpocToe
BelLleCcTBO. HaxoxaeHve BoAopoaa

B npupoae, pusmyeckme n Xmummyeckue
CBOWCTBA, NPUMEHEHME, CNOCOOBI
nonyyeHns. Kncnotel 1 conu.
MonspHbI 06bEM ra3oB. PacuéThbl

M0 XMMNYECKUM YPaBHEHMSAM.
XUMUYECKNIA 3KCNEPUMEHT

JemMmoHcT pauuun:

[Mony4yeHne, cobmpaHmne n

NMPOBOAMTL HabNOAEHNA, ienaTb BbIBOAbI
Mo pe3ynibTaraM 3KCrneprMeHTa

npy NpoBefeHNn NabopaToPHbIX OMbITOB
M NPaKTUYeCKOin paboTbl.

BbluncnaTb KONMYECTBO BELLECTBA,
06bEM rasa no chopmynam.

YyacTBoBaTb B COBMECTHOM paboTe

B rpynne.

BbicTpanBaTtb pa3BépHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETHLI C OMOPOM

Ha MH(OPMaLMIO U3 yYebHMKa 1
CMpaBOYHbIX MaTepuanos, rpaMoTHO
MCNONb30BaTb N3YUYeHHbI MOHATUMHLIN
annapar Kypca Xummmu

PacKpbIBaTb CMbIC/ U3y4YaeMblIX NMOHATUM
N NPUMEHATL 3TW MOHATUSA NPW ONucaHum
CBOWCTB BELLECTB U X MPeBpaLleHuia.
Xapakrepun3osaTb (OMuMCbIBATD)
(hn3nyecKme 1 XMMmMYecKme CBOMCTBA
BOZOPOAa, Crocobbl ero nosyyeHus,
NMPUMeHeHNe.

Cobupatb Npubop 4N nonyveHus
BOZOpPOZa.

icnonb3oBaTb XMMUYECKYHO CUMBOJIMKY
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Boga. PacTeopbl.
[MoHaTHE
00 OCHOBaHUAX

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

pacno3HaBaHne BOA0pOAa.
B3anmopeincTeme Bogopoa C OKCUAOM
megu (I1).

Jla6opaTOpPHbLIA ONbIT:

B3anmofeincTeme KUCIOT ¢ MeTa/l/lamMu.
MpakTwuyeckasa pabora’.

Ne 4. Mony4yeHmne n cobmpaHme BOLOPOa,
N3yYeHne ero CBOMCTB.

BbluncneHuns:

00bEMa, KO/IMYeCTBa BelLleCcTBa rasa

MO ero U3BeCTHOMY KOJINYecTBYy
BELLLeCTBa UK 0OBLEMY;

00bEMOB ra3oB Mo YPaBHEHWUIO peakuum
Ha OCHOBE 3aKOHa 00 bEMHbIX OTHOLLEHWIA
rasoB

dur3nyeckme cBoMCcTBa BoAbl. Boaa Kak
pacTBopuTe/lb. XMMUYECKME CBONCTBA
BOAb!.

OcHoBaHuS.

O/ COCTaBNeHNs POPMY/ BELLECTB,
MOJIEKY/ISAPHBLIX YPaBHEHN XUMUYECKMX
peakuuii ¢ y4acTMem BOLOPOAA.
BbluMCsTb MONSPHYHO MaccCy BELLECTB;
KOMMYECTBO BeLLEeCcTBa, 06LEM rasa,
Maccy BELLECTBa;

MpoBOANTL PacyéTbl MO YPaBHEHMSIM
XUMUYECKUX PeaKLMA: KOMYECTBa,
06bEMA, Macchl BELLLECTBA MO M3BECTHOMY
KONMYecTBY, 06bEMY, Macce peareHToB
WA NPOAYKTOB peakLmu.

Cneposatb npaBuiaM 6e30nacHoin
paboTbl B nabopatopun npu
MCNONb30BaHNM XMMUYECKOW NOCY bl U
060py0BaHNA, a TaKXKe Mpasniam
00paLLeHNs C FOPHOUNMI BeLLLeCTBaMMK

B ObITY.

MnaHMpoBaThb U OCYLLECTBAATL Ha
MPaKTUKe XUMUYECKME 3KCNEPUMEHTBI,
MPOBOAWTL HABNKOAEHNS, AeNaTb BbIBOAbI
M0 pe3y/nibTaTaM 3KCMepPUMEHTa.
YyacTBoBaTb B COBMECTHOI paboTe

B rpynne

PacKpblBaTb CMbIC/T N3yYaeMbIX MOHATUI
M NPUMEHSATb 3TW MOHATUSA NPU ONMCaHUN
CBOWCTB BELLECTB M NX MPEBPaLLEHNIA.
XapaKTepn3oBaTb (M3NYECKME U
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

PacTBopbl. Ponb pacTBOPOB B NPUPOAE U
B XXM3HW YenoBeka. KpyroBopoT BOfb!
B npupoge. 3arpsisHeHne NPUPOAHLIX
BoA. OxpaHa v o4YnCTKa NPUPOAHbLIX BOA.
HacblILLleHHble 1 HeHaCbILLEHHbIe
pacTBOpbl. PacCTBOPUMOCTb BELLECTB
B BoZe. MaccoBas [0/ BeLLecTsa

B pacTBope.

XUMUYECKNIA 3KCNEPUMEHT

JemMoHCT payun:

PacTBOpeHue BeLLECTB C pa3/INyHONA
PacTBOPUMOCTLHO.

B3anmopeiicTBme BoAbl C MeTa//laMu
(HaTpveM 1 KasibLiMem).
ccnefoBaHue pacTBOPOB KUC/OT U
LLLeN104e C MOMOLLLbHO MHMKATOPOB.
NNa6opaToOpHble ONbI Tl
ccneoBaHne 0COGeHHOCTEN
PacTBOPEHWS BELLECTB C Pa3/IM4HOW
PacTBOPUMOCTLHO.

[MpuroToBnieHe pacTBOpPOB

C onpeaenéHHoM MaccoBoW 0/1el
pacTBOPEHHOIO BeLLleCTBa.
MpakTunyeckaapaboTa

Ne 5. [1puroToBneHne pacTBopoB

C onpeaenéHHoM MaccoBoW 0/1el
PacTBOPEHHOI0 BELLECTBA.

XMMWYECKINEe CBOICTBA BOAbI, €& pOsib Kak
pacTBOPMTENS B NPUPOAHbLIX MpoLeccax.
CocTaBnsATb YPaBHEHUA XMMUYECKNX
peakuuii ¢ y4acTMeM BOfbl.

O6BACHATbL CYLLHOCTb 3KOM0MMYECKNX
NpPo6neM, CBA3aHHbIX C 3arpsa3HeHNEM
MPUPOAHBIX BOA, CNOCOObI OYMCTKM BObI
OT NPUMeCei, Mepbl MO 0XpaHe BOA

OT 3arps3HeHms.

MnaHnpoBaTh M OCYLLECTBNATD

Ha NPaKTUKe XMMUYECKMe
3KCMEePUMEHTbI, NPOBOANTb HabMOAEHUS,
[enatb BbIBOABI NO pesynbTaTam
3KCMepMeHTa Mpy NPoBeAeHNN
NabopaTopHbIX OMbITOB M NPaKTNYECKOIA
paboTbl.

Cneposatb npaBuiaMm 6e30nacHoi
paboTbl B fabopatopun npu
MCNONb30BaHNM XMMUYECKO NOCY bl U
060pyaoBaHuS.

MpoBOANTL BbIUMCIEHNS C MPUMEHEHNEM
MOHATUA «MaccoBast [0N5 BelecTsa

B pacTBOpEX.

BbiCTpamBaTb pa3BEPHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETHLI C OMOPOM

Ha MH OPMaLMIO 13 Y4eOHMKa 1
CMpaBOYHbIX MaTepuanos, rPamoTHO
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OCHOBHbIe Knacchbl
HeopraHu4ecKnx
COeANHEHNIA

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

BbluncneHns:

C UCMONb30BaHNEM NOHATUSA «MaccoBast
[0/ BelLlecTBa B pacTBope»
Knaccugmkauma HeopraHM4ecKmnx
coeaviHeHuin. Okenapl. Knaccugukaums
OKCW/OB: cosie0bpasytoLme (OCHOBHbIE,
KUCNOTHbIE, aM()oTEPHbIE) Y
Heconeobpasytowme. HomeHknatypa
OKCKA0B. DU3NYECKME N XMMUYECKNe

CBOWCTBA OKCKAOB. MonyyeHne OKCUAOB.
OcHoBaHus. KnaccuguKawms 0CHOBaHWIA:

LLIENOYN 1N HEepPaCTBOPMMbIe OCHOBaHMS.
HomeHKnaTypa 0CHOBaHWUA. PU3nYecKme
N XMMUYECKME CBOMCTBA OCHOBaHWA.
[Mony4yeHe OCHOBaHWIA.

Kucnotbl. Knaccuukaums Kucnor.
HomeHKnatypa Kucnot. ®dusnyeckue
N XMMNYECKME CBOMCTBA KMUCNOT. PAaf
aKTMBHOCTK MeTa10B H.H. bekeTosa.
[MonyyeHne K1UCnoT.

Conn. HomeHknaTypa conei.
Pur3NYECKME N XMMNYECKIME CBOCTBA
conent. Nony4yeHne conei.
["eHeTnYecKas CBA3b MeXay Knaccamu
HeopraHNYeCKNX COeANHEHWA.
XUMUYECKNIA 3KCNEPUMEHT

JdemMmoHcT payuun:

MCNONb30BaTb N3YUYeHHbI MOHATUMHLIN
annapar Kypca Xummmu

KnaccugmumpoBaTb M3ydaeMble
BeLLleCcTBa Mo COCTaBy M CBOMCTBaM.
CocTtaBnsaTb (POPMY bl OKCMAOB, KUC/OT,
OCHOBaHWiA, CONEN 1 Ha3blBaTb NX

Mo MeXAyHapoAHON HOMEHKNATYpe.
[MporHo3upoBaThL CBOMCTBA BELLECTB

Ha OCHOBE 0OLLMX XMMMUYECKNX CBOWCTB
M3YYeHHbIX K1acCcoB/rpynn BELLECTB,

K KOTOPbIM OHW OTHOCATCS.

CocTaBnsTb MOMIEKYNAPHbIE YPaBHEHNSA
peakumi, MNTCTPUPYIOLLIMX
XUMUYECKMe CBOWCTBA U Crocoobl
MOMyYeHNs BELECTB N3YYEHHbIX
Knaccos/rpynr, a Takke
MOATBEPXKAAIOLLIMX FEHETUYECKYHO
B3aMMOCBSA3b MEX/IY HUMW.
[Mpon3BOANTL BbIYMUCIEHMS

M0 YPaBHEHMAM XUMNYECKUX PeaKLniA.
[MnaHNpoBaTb M OCYLLECTBATh

Ha NPaKTNKe XMMUYecKne
9KCNEPUMEHTLI, MPOBOANTL HabNOAEHWS,
AenaTb BbIBOAbI MO pe3y/ibTaTam
3KCMepyMeHTa Nnpu NpPoBeAeHUN
NabopaTopHbIX OMNbITOB W NPaKTUYECKMX
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Toro no pasgeny:
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

O6pa3sLibl HEOPraHNYeCKMX BELLECTB
pasfIMyHbIX K/accoB.

OnbITbl, UNTOCTPUPYIOLLIYE XMMUYECKNE
CBOMCTBA K/1aCCOB HEOPraHNYeCcKmx
BELLeCTB.

JlabopaT OpHbIE ONbIThI

OnpepeneHne pacTBOPOB KMUCNOT U
LLLe/TI04ei C NOMOLLbH MHAMKATOPOB.
3yyeHmne B3aMOLENCTBUA KACNOT

C MeTa/inaMu, peakuuii HemTpam3aunm.
B3anmofeincTBme pacTeopa CepHOM
Kucnotbl ¢ okeugom megm (11).
[MonyyeHne HepacTBOPUMbIX OCHOBaHWM.
BbITeCHeHve 04HOro MeTasina gpyrum
13 pacTeopa CoMu.

MpakTunyeckada paboTa

Ne 6. PeLleHMe 3KCrnepUMeHTa/IbHbIX
3afay no Teme «BaxHeiLne Knacehbl
HEeopraHMYecKnx CoeMHeHN».
BbluncneHns:

MO YPaBHEHNAM XUMUYECKOW peakuuu:
KONM4yecTBa BelecTsa, 06bEMa, Macchl
Mo M3BECTHOMY KO/IMYeCTBY BELLIECTBA,
00bEMY, Macce peareHTOB UK
MPOAYKTOB peakumm

paborT.

Cneposatb npasunam 6e30MacHou
paboTbl B laboparopum

PV NCNOMb30BaHMMN XUMUYECKOM
nocyzbl 1 060pyLoBaHKS.
BbiCTpamBaTb pa3BEPHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETHLI C OMOPOM

Ha MHopMaLuo 13 y4yebHMKa U
CMpaBOYHbIX MaTepPUanoB, rPamoTHO
MCNONb30BaTb N3YUYeHHbI MOHATUMHLIN
annapaT Kypca XnuMmu
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Pazgen 3. Neproanyecknii 3aKoH u Nepuognyeckas cuctema XmMmnyeckmnx anemeHToB . . MeHgeneea. CTpoeHMe
KUCNTNTENIbHO-BOCCTAHOBUTE/IbH € peaKLU

aToO0B.

31

[MepriognyecKunin
3aKOH U
Neprnoanyeckas
cuctema
XNUMUYECKNX
3N1IEMEHTOB

[. . MeHpeneeBa.
CTpoeHne atoma

NMMN4YeCKadA CBA3b.

7

[MepBble MNONLITKM Knaccugpukawmmn
XUMUYECKUX 3/1EMEHTOB. NoHATME

0 rpynnax CXoAHbIX 3/1eMEHTOB
(LLenoYHble 1 LWenoYHo3eMe bHbIe
MeTa/ibl, Fa/loreHbl, MHEPTHbIE rasbl).
AneMeHTbI, KOTopble 06pasytoT
amcoTepHble OKCUAb! 1 TMAPOKCUABI.
[MepuroanyecKunii 3akoH. MNMeproanyeckas
cUCTEMa XMMUYECKUX 3/IEMEHTOB

O.V. MeHpeneeBa. KopoTKonepuogHas n
AJIMHHOMepuoAHasA (PopMbl
[MeproAnYecKOon CUCTEMbI XUMUYECKNX
anemeHToB A./. MeHgeneesa. Nepuoabl
M rpynnbl. PUINYECKNIA CMbICN
NopsAKOBOro HoMepa, HOMepOB neproaa
N TPYNMbl 3/1EMEHTA.

CTtpoeHne aTomoB. CocTaB aTOMHbIX
anep. M3otonbl. 9neKTpoHbl. CTpoeHme
3/IEKTPOHHBIX 060/104EK aTOMOB MEPBbIX
20 XMMNYECKNX 31IEMEHTOB
[MeproAnYecKon CUCTEMBI

O.V. MeHpeneeBa. XapaKTepucTunka
XUMUYECKOTO 3/1IEMEHTA

M0 ero NonoXeHuto B NeproanyecKoi
cucteme .M. MeHpeneesa.
3aKOHOMEePHOCTN U3MeHeHNs pagnyca

PacKpblBaTb CMbIC/T EPUOANYECKOTO
3aKOHa.

OnucbiBaTb CTPOEHME TabnnLbl
«[Nepnofmyeckas cucrema XMMNYECKUX
anemeHToB A./1. MeHaeneesa».
MogenvpoBaTb CTPOEHME aToMa,
3HepPreTMYeCcKnX ypoBHel 1 NoAYPOBHEN
MpPY NOMOLLM PUCYHKOB, 3/1EKTPOHHbIX
KOH(MIypawumin 1 3neKTPoOHHO-
rpauyeckmx popmyii.

[MOACHATL (PU3NYECKUIA CMbICT
NopsAKOBOro HoMepa, HOMepoB Nnepuojaa
N TPYyNMbl 3/1EMEHTA.

XapakTepn3oBaTb XMMUYECKNE 3/IEMEHTbI
MepBbIX TPEX MePUOAOB, KaJIMiA, KasbLniA
N UX COEANHEHMSA NO MOMIOXKEHWNIO

B lMepunoanyeckom cnucteme

O./. MeHgeneesa.

OO6BACHATL 00LLME 3aKOHOMEPHOCTY

B 3MEHEHUW CBOWCTB XUMMUYECKMX
3M1IEMEHTOB (M3MEHEHWe paanycoB
aTOMOB, 3/1IEKTPOOTPULATENBHOCTMH,
B&/IEHTHOCTMN) 1 UX COeMHEHWI

B Npejenax MabiX NepruoaoB 1 rnaBHbIX
MOArPYnn C Y48TOM CTPOEHNA NX
aTOMOB;
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3.2

Xnmmyeckas CBs3b.
OkucnurtenbHo-
BOCCTAHOBUTE/IbHbIE
peakuumu

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

aTOMOB XMMWYECKMX 3/1eMEHTOB,
MeTa/I/IMYECKUX U HEMETIINYECKNX
CBOWCTB M0 rpynnamM v nepuogam.
3Ha4yeHwue NepnoanyecKoro 3akoHa u
[MeproAnYeCcKOn CUCTEMbI XUMUYECKNX
3/1EMEHTOB A9 Pa3BUTUA HAYKM U
npakTukn. O.WN. MeHzenees - YUYEHbIA 1
rpadKaaHuH.

XVMUYECKWNIA IKCMEPUMEHT :

JemMmoHcT payuun:

B3anmogencTeme rmapokcmaa UMHKa

C pacTBOpamMu KUC/IOT U LLESTOYEN.
MogenupoBaHue CTPOEHUSA MONEKY
MPY NMOMOLLY PUCYHKOB, MOZENEN,
3NIEKTPOHHbIX U CTPYKTYPHbIX (DOPMYIN.
Tabnuua «lMepnogmyeckas cuctema
XNMUYECKUX 3/1eMEHTOB

O.1. MeHpeneeBax.

NabopaTopHble ONblT bl

O3HaKoM/eHMe ¢ 0bpasLamy MeTaioB U1
HemeTas110B

Xmmnyeckasa cBasb. KoBasieHTHas
(nonapHasa 1 HenonspHas) CBA3b.
ANeKTPoOTPULATENTLHOCTL XUMNYECKUNX
3NeMeHTOB. VoHHas cBA3b. CTeneHb
okucneHus. OKUCINTENbHO-
BOCCTaHOBUTE/bHbIE peakuun. INpoLecchl

YyacTBoBaTb B COBMECTHOM paboTe

B Mape uav rpynne.

BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPON

Ha MHOPMaLMIO 13 yYeBHUKa 1 ApYrnX
MCTOYHMKOB, B TOM yncne MHTepHeTa

PackpbIBaTb CMbIC/T U3yYaeMbIX MOHATUIA.

OnpeaensTb BUA XMMUYECKOI CBA3W

B COEAVHEHNN.

MopgenvpoBaTb CTPOEHUE MOMEKY/T
MPY MOMOLL PUCYHKOB, MOJENe,
3NEKTPOHHBIX U CTPYKTYPHbIX (hopMyi.
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Toro no pasgeny
Pe3epBHOe Bpems

OBLLEE YCJ1O HACOB
MO NMPOEPAMME

68
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OKWC/IEHUSI U BOCCTAHOB/EHWS.
OKucUTeNN N BOCCTAHOBUTENN.
XUMUYECKUNIA IKCNIEPUMEHT: M3YyYeHue
00pa3L|oB BELLECTB META/I/IOB U
HEeMeTa/1/10B, B3aMMOAECTBME
rmapoKcuaa LMHKa ¢ pacteopamm KMcnoT
W LLeNnoYeit, NpoBeeHNe OnbITOB,
NANIOCTPUPYIOLLNX MPpUMepb!
OKWCNNTENbHO-BOCCTAHOBUTE/bHbIX
peakumnin (ropeHve, peakumm
PasfIoXKeHUS, COeJUHEHWS).
XUMUWYECKNNA 3KCNEPUMEHT :

JemoHcT pauyuun:

OnbITbl, UNOCTPUPYIOLLME NPUMEPBI
OKWCNNTENbHO-BOCCTaHOBUTE/bHbIX
peakumnin (ropeHvie, peakumm
pasnoXeHs, COeANHEHNS)

icnonb30BaTb XMMUYECKYHO CUMBO/INKY
[/19 COCTaB/IeHUs (DOPMY/1 BELLIECTB,
3NIEKTPOHHOr0 GanaHca peakuuia.
Onpefenatb CTeENEHb OKUCNEHNS aTOMOB
XUMUYECKMX 3/1IEMEHTOB MO hopmynam v
COCTaBNATb (hOPMY bl GUHAPHbIX
COeIVHEHWIA MO CTEMNeHN OKUCNEHWS
aTOMOB XMMWYECKMX 3/1EMEHTOB.
OnpefenATb OKUCAUTENb U
BOCCTaHOBUTe/b. PaccTaBnAThb
KO3(D(PULIMEHTLI B CXeMaxX MpPOCTbIX
OKWNC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIX
peakLu1ini MeToL0M 3/1eKTPOHHOI 0
GanaHca.

Habntogatb XMMmnyeckune onbITbl

Mo NnaHy, aHaNM3npoBaTh 1 fenatb
BbIBObI.

icnonb3oBatb VIKT ans co3paHua
Mozenen, NoArOTOBKN Npe3eHTauui,
NOKNafoB Mo TeMe.

BbicTpanBath pa3BépHyTble MUCbMEHHbIe
N YCTHbIE OTBETHLI C OMOPOM Ha
MHOopMaLMIO 13 y4ebHMKa U Apyrnx
MNCTOYHWNKOB, B TOM Uncne HTepHeTa
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9 KJ/TACC
HanmeHoBaHMe
pasfenos v Tem Konnectso Cofep>kaHune 06y4yeHus
n/n A yacos AP y

yuyebHOro npegmera
Pa3gen 1. Be ecTBo U Xmmnyeckume peakumu

11 TlosTOpeHue n 3) [Mepnoanyecknin 3aKoH. Meproanyeckas
yrny6ieHune 3HaHWI cucTemMa XMMUYEeCKNX 31eMEHTOB
OCHOBHbIX pa3fenos 0.V. MeHpeneesa. CTpoeHme aTOMOB.
Kypca 8 knacca 3aKOHOMEPHOCTM B U3MEHEHWI CBOWCTB

XUMUYECKUX 3N1IEMEHTOB MEPBbLIX TPEX
NepuoaoB, Kaus, Kanbuus n nx
COeANHEHNI B COOTBETCTBUN

C NMOMOXEHWEM 3/IEMEHTOB

B [lepnoanyecKoin cnucteMe 1 CTPOEHNEM
NX aTOMOB.

CTpoeHwe BeLLLeCcTBa: BUIbl XUMUYECKOW
CBA3KN. TUMbl KPUCTaNINUYECKUX
PELUETOK, 3aBUCMMOCTb CBOMCTB
BeLLleCTBa OT TUNa KPUCTa/ININYECKOWA
PELUETKN 1 BMAA XMMNYECKOI CBA3N.
Knaccugpukaums n HomeHKnaTypa
HeopraHNYecKMX BeLLECTB. XUMUYECKME
CBOWCTBA BELLECTB, OTHOCALLMXCS

K pa3/INYHbIM K/iaccam HeopraHuyecKmnx
COEANHEHWIA, TeHEeTUYECKas CBA3b
HeopraHNMYeCKmNX BELLIECTB.

OCHOBHble BU/bl AeSATENbHOCTA
0byyaroLmxcs

XapaKTepn3oBaTb XMMUYECKME 3/IEMEHTLI
NnepBbIX TPEX NEpUOL0B, Kana U KalbLus
M0 UX MOMOXEHWNIO B MeproanyecKon
cucteme [. V. MeHpeneesa.
Knaccugpuumposath U HasblBaTb
HeopraHM4yecKume BeLecTBa N3yYeHHbIX
K/1aCcCOB.

OnucbIBaTh 06LLME XMMUYECKME
CBOICTBA BELLECTB Pa3/INyHbIX K1accos,
MOATBEPXKAATb CBONCTBA NpMMepamu
MOJIEKYNAPHBLIX YPABHEHNIA XUMUYECKMX
peakLmia.

OnpefensTs BUL XMMNYECKOW CBA3N U
TUN KPUCTaIINYECKOMN PELLETKM
BeLLeCTBa.

[MpOrHo3mMpoBaTh CBOWNCTBA BELLECTB

B 3aBMCUMOCTM OT X CTPOEHUS.
BbicTpanBaTh pa3sBépHyTble MUCbMEHHbIE
N YCTHbIE OTBETHLI C OMOPOM

Ha H(opMaLMIo 13 y4ebHMKa 1
CNpaBOYHbIX MaTepuaioB, rpPaMoTHO
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OCHOBHble
3aKOHOMEepHOCTU
XUMUNYECKNX
peakuui

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

XUMUUYeCKNi IKCNEPUMEHT !

JemoHcT paynn:

03HaKOM/1eHWe C MoAensimu
KPUCTa/I/IMYEeCKNX PeLLéToK
HeopraHNMYeCKMX BELLECTB - METa/I/10B
N HemeTannos (rpagpura n anvasa),
C/MIOXHbIX BeLLecTB (Xnopuga HaTpus)
Knaccumkaums XMMNYecKnx peakumii
Mo pas3NYHbIM nNpu3Hakam (Mo vmcny u
COCTaBY Y4acTBYHOLINX B peakuuu
BELLLeCTB, MO TensoBOMY 3(MMEKTY,

M0 N3MEHEHWIO CTEMNEHeN OKMCIEHUA
XUMUYECKNX 3/1EMEHTOB,

Mo 06paTUMoCTy, Mo Yy4acTULo
KaTasimsaTopa). IK30- U
3HA0TEPMUYECKME peaKunn,
TEPMOXUMWNYECKME YPaBHEHNS.
[MOHATME O CKOPOCTM XMMUYECKOM
peakuun. NMoHsATUE 06 06paTUMbIX

N HEOBPATUMBIX XUMUYECKNX peaKkuUsX.
[MOHATME O FOMOTEHHBIX N reTeporeHHbIX
peakunsx. MNoHATME O KaTan3e.
[MOHATNE 0 XMMNYECKOM PaBHOBECUMN.
dakTopbl, BNMAKOLLME Ha CKOPOCTb
XVMUYECKOI peakLmmn 1 nosioXkKeHme
XMUMNYECKOro paBHOBECHUS.
OKUCNTENIbHO-BOCCTAaHOBUTE/IbHbIE

MCMO/b30BaTb N3YUYeHHbI MOHATUIHBIN
annapart Kypca Xmumuu

PacKpblBaTb CMbIC/T N3yYaeMbIX NMOHATUIA
N NPUMEHSATb 3TW NOHATUS NPU ONMUCaHNN
CBOWCTB BELLECTB N NX NPEBPALLEHNIA.
KnaccuuunposaTtb XMMUYECKME
peakuum rno pas/iMyHbIM Npr3HaKam.
YcTaHaBNMBaTb 3aBUCMMOCTb CKOPOCTY
XUMNYECKOI peakummn OT pasinyHbIX
(haKTOpOB.

[MporHo3npoBaTb BO3SMOXKHOCTH
NPOTEKAHNA XMMMUYECKUX NPeBPaLLEHNIA
B Pa3/INYHbIX YC/IOBUSIX.

OnpefenaTb OKUCINUTENb U
BOCcCTaHoBUTENbL B OBP.

CocTaBNsTb 3M1EKTPOHHbIN GanaHc
peakumu.

[Mpon3BOANTL BbIYUCIEHNSA

M0 XMMUYECKMM YPaBHEHUSAM.
Y4acTBoBaTb B COBMECTHOW paboTe

B Mape wam rpynne.

BbicTpanBatb pa3BEPHYTbIE NMNCbMEHHbIE
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DNeKTPoIUTMYeCKas
anccoumaums.
XNMUYECKME
peakumnm

B pacTBopax

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

peakumm, 3NeKTPOHHbIN 6anaHc
OKUCNNTENIbHO-BOCCTAHOBUTE/IbHOW
peakumn. CocTaB/ieHNe YpaBHEeHI
OKWUCNNTENbHO-BOCCTaHOBUTE/bHbIX
peakumi ¢ UCNoNb30BaHNEM MeTOAa
3NIEKTPOHHOro GasaHca.

XUMUYECKNIA 3KCNEPUMEHT :
JemoHcT paynn:

ccnepnoBaHne 3aBUCUMOCTM CKOPOCTU
XUMNYECKON peakumm OT BO3AENCTBUA
Pa3NYHbIX PaKToOpOB.

OnbITbl, UNTOCTPUPYIOLLIME NPUMEPBI
OKWNCNNTENbHO-BOCCTaHOBUTE/bHbIX
peakuuin (ropeHue, peakumm
Pa3fIoXKEHNS, COeAMHEHMS).
BbluncneHnsa:

KONM4yecTBa BeLLecTBa, 06bEMa 1 Macchbl
peareHToB Wv NPOAYKTOB Mo
YPaBHEHUAM XUMUYECKUX PeakLni
Teopust 3NEKTPONIUTUYECKOM
amccoumaumn. NeKTPoNuTbl 1
He3NeKTPoNTbl. KaTnOHbI, aHUOHI.
MexaHu3m AuccoLmaLmy BeLwecTs

C Pa3INYHbIMW BUAAMM XUMUYECKOWA
cBa3n. CTeneHb anccoumaunn. CunbHble
W cnabble 3eKTPONUTLI.

Peakuun MOHHOro obmeHa. Ycnosus

M YCTHblE OTBETHI C OMOPOiA

Ha MH(opMaLnIo 13 yyebHMKa 1
CMpaBOYHbIX MaTepnasnos, rpaMoTHO
MCMO/b30BaTb N3YUYeHHbI MOHATUIHBIN
annapart Kypca Xmumuu

PacKpbIBaTh CMbIC/T M3y4YaeMbIX MOHSATHIA,
a TaKXKe CMbIC/ Teopum
3NEKTPONUTUYECKOI AnccoLmaL i,
OGBACHATb NMPUYUHBI
3/1EKTPONPOBOAHOCTYM BOAHbIX PAaCTBOPOB
BELLIECTB, pa3NnMyaTh Cnabdble 1 CUMbHbIE
ANEKTPONNTbI.

CoCTaBNSATh YPaBHEHMS AMCCOLMALINN
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

NPOTEKaHNsA peakLnii MIOHHOro 06MeHa,
MO/IHbIE N COKPALLEHHbIE MOHHbIE
ypaBHeHUA peakunin. CBOMCTBa KMCNOT,
OCHOBaHWI 1 CONeN B CBETE
npeacTaB/IeHNA 06 3NEKTPONIUTUYECKOM
anccoumnaumn. KayecTBeHHble peakuum
Ha MOHbI. [OHATNE O rNAPONN3E CONEN.
XUMMUYECKNIA 3KCMEPUMEHT

JemoHcT paynn:

iccneioBaHue 3N1eKTPONPOBOAHOCTM
PacTBOPOB BELLECTB, npoLecca
auccoumaunm KUCIoT, LWenoyven

1 conert (BO3MOXHO MCMO/b30BaHUE
BUEOMaTepPUasnon).

OnNbITbl, UNNOCTPUPYIOLLME MPU3HAKK
NPOTEKaHNA peakLunini MOHHOro 0bMeHa
(obpa3oBaHVe ocallka, BblAeNeHNe rasa,
06pazoBaHve BOApb!).

Pacno3HaBaHMe HeopraHM4YecKmx
BELLLECTB C NMOMOLLbH KaYeCTBEHHbIX
peakUnii Ha UOHBI.

NabopaToOpHbIA ONbIT:

13yyeHne Npu3HaKoB NpPoTeKaHus
peakumMv NOHHOro 0bMeHa B pacTBopax
3NeKTPoNNTOB (C 06pa3oBaHMEM 0CaaKa,
BblAe/IEHMEM ra3a, 06pa3oBaHNEM BOfbI).

MpakTuyeckada paboTa:

KUCNOT, LWeNoYyert 1 Coseit, NonHble u
COKpaLLEHHbIE MOHHbIE YPaBHEHNS
XMMUYECKNX PeakLMin MOHHOro 06MmeHa,
KpaTKue MOHHble ypaBHEeHMS NPOCTbIX
peakuuii rmaponmsa cosnei.
XapakTepn3oBaTb 06LLIME XUMUYECKME
CBOICTBA BELLECTB pas/INyHbIX K1accoB
Ha OCHOBE TEOPWW 3NEKTPOIUTUYECKON
Aavccoumalmn; NoATBEPXKAaTb CBOMCTBA
npyMepamMmn MONIEKYNSAPHLIX U NOHHbIX
YPaBHEHWNIA XMMUYECKNX peakLnn.
PeLlaTtb 3KCNepuUMeHTa/IbHbIE 3aa4n

Mo Teme.

MnaHupoBaTh U OCYLLECTBNATb

Ha NPaKTUKe XMMUYeCKne
3KCMEePUMEHTbI, NPOBOAMTb HabMOAeHUS,
[enatb BbIBOAbI MO pe3ynbTaTtam
3KCMeprMeHTa Npy NPOBEAEHNN
NabopaTopHbIX OMNbITOB M MPaKTUYECKNX
paborT.

CnefoBatb NpaBuiaM 6e30MnacHoi
paboTbl B nabopaTtopmm npu
MCNOMb30BaHNM XMMMUYECKOW NOCY /bl U
060pyaoBaHNS.

MpoBOANTL BbIYMCIEHUS MO XUMUYECKUM
YPaBHEHMAM.

Y4acTBoBaTb B COBMECTHOi paboTe

38



Toro no pasgeny

Paspgen 2.

2.1

ObLwuas
XapakTepucTunka
XUMUYECKNX
3/1EMEHTOB
VIIA-rpynnbl.
["anoreHsbl

€ eTa/ln 1N NX COeEANHEHNA

4

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

Ne 1 PelleHMe aKCnepuMeHTaIbHbIX
3a/ay4 no Teme.

Bbluncnenusa:
Mo ypaBHEHUNAM XUMNYECKNX peaKu,vu‘/'l

17

O6Lan XxapaKTepuCTMKa rasioreHos.
OCO6EHHOCTUN CTPOEHNSA aTOMOB,
XapaKTepHble CTEMEHW OKUCNEHWA.
CTpoeHue 1 (n3nYeckme CBOMCTBa
MPOCTbIX BELLUECTB - rasfioreHos.
XUMUYECKME CBOICTBA Ha Npumepe
X/siopa (B3aMMOfencTBme ¢ MeTa1amu,
HemeTasinamu, Lenoyamm).
Xnoposogopod. ConaHaa K1UCNoTa,
XUMUYECKME CBOMCTBA, MOMyYeHMe,
npumeHeHve. [eincTene xnopa u
X/I0POBOZOPOAA Ha OPraH13M YesoBeka.
BaxxHelLwme xnopuabl 1 X HaXoXaeHue
B NPVPOAE.

XUMNYECKNA IKCNEPUMEHT :

JemoHcT paynn:

OnbITbl, OTpaXKaroLme ghusnyeckme 1
XUMUYECKME CBOMCTBA ra/loreHoB 1 nx
coeanHeHn (BO3MOXXHO MCMO/b30BaHNe

B Mape wunun rpynne.
BbICcTpanBaTh pa3BEpPHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPOiA

Ha MH(opMaLUMIo U3 yYebHMKa U ApYyrnx
MCTOYHNKOB MH(opMaLMuK, B TOM YKC/e
MHTepHeTa

OO6BACHATL 00LLME 3aKOHOMEPHOCTU

B U3MEHEHWW CBONCTB HEMETA/I/IOB U UX
COeAMHEHNIA B Mpefenax MasblxX
MepPMOLO0B U rMaBHbIX NOATPYMM
[MeproAnYecKOon CUCTEMbI XUMUYECKNX
3/IEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB.

XapakTtepr3oBaTb (U3n4ecKme un
XVMUYeCKMe CBOMCTBA NPOCTbIX BELLECTB
raloreHoB (Ha npvmepe xJsiopa) 1
CNOXHbIX BeLecTs (X/10p0BOLOPOAA,
X/lopnAa HaTpus), crnocobbl Nx
Mofy4YeHuns, NPUMeHeHNe 1 3Ha4YeHne

B MPUPOE N XKN3HWN YeslIOBEKA.
OnpefensTtb X/I0pUA-MOHBI B PacTBOpE.
[MnaHMpOBaTb M OCYLLECTBATb

Ha NPaKTUKe XMMUYeCcKmne
3KCMNepPUMEHTbI, MPOBOANTL HABMOAEHWS,
[enatb BblBOAbI MO pe3y/ibTatam
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2.2

ObLwas
XapaKTepucTuka
XUMUYECKNX
3/1IEMEHTOB
VIA-rpynnel. Cepa
N eé coeMHeHns

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

BMAEOMaTepunanos).

O3HaKoM/IeHUE € 06pa3LaMun X/10pnaoB
(ranoreHnaos).

JlabopaTOpPHbLIA ONbIT:

13yyeHne CBOMCTB CONSAHOM KNCNOTbI.
[MpoBefieHMe KaueCTBEHHbIX peakL il
Ha X0pPUA-NOHbI.

MpakTunyeckasgs paboTa

Ne 2: [onyyeHne CONAHOM KNCNOTbI,
N3yyeHue eé CBOWCTB.

Bbiuncnenunsa:

Mo ypaBHEHNAM XMMMUYECKUX peakLnii,
€C/IM OAWNH M3 peareHToB AaH B N30bITKE
O6Lan xapaKTepuCcTMKa 3/1eMEHTOB
VIA-rpynnbl. OCO6eHHOCTN CTPOEHNSA
aTOMOB, XapaKTepHble CTeneHu
OKWNCNEHUS.

CTpoeHue 1 (r3nYecKme CBOCTBA
MPOCTbIX BELLUECTB - Kucaopoda u cepbl.
ANNOTPOMHbIE MOAMDMKALNN KNC/TOPOAA
N cepbl. XMMNYECKME CBOICTBA Cepbl.
CepoBogopos, CTpoeHune, pusmyeckme u
XUMUYECKME CBONCTBA.

OKcnbl cepbl Kak npeacTaBuUTeNnn
KUCNOTHbIX OKCUO0B.

CepHas Kucnota, msnyeckme n
XUMUYECKMe CBOMCTBa (06LLME KaK

3KCNepuUMeHTa Npu NpoBeaeHm
NabopaTopHbIX OMbITOB U NPaKTUYECKUX
paborT.

CnepoBatb npasuiam 6e30nacHoOi
paboTbl B naboparopmm

MPU NCMOJIb30BAHNN XUMNYECKOM
nocyabl 1 060pyfoBaHMS.

BbicTpanBaTtb pa3BépHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETHLI C OMOPOM

Ha MH(opMaLMIo 13 yyebHMKa 1
CMpaBOYHbIX MaTepnasnos, rpaMoTHO
MCMO/b30BaTb N3YUYeHHbI MOHATUIHBIN
annapar Kypca Xmmmm

OOGBACHATL 06LLYEe 3aKOHOMEPHOCTH

B M3MEHEHWUW CBOWCTB 3/1eMEHTOB
VIA-rpynnbl 1 X COeAVHEHUI C yYETOM
CTPOEHUS NX aTOMOB.

XapakTepun3oBaTb (PU3NYECKME U
XMMUYeCKMe CBOWCTBA MPOCTOro
BELL,ECTBa Cepbl U eé CoeJUHEHNIA
(cepoBofopoaa, OKCUA0B Cepbl, CEPHOM
KUCNOTbI, CYNbgaToB), CNOCOObI NX
Mofly4yeHuns, NPUMeHeHNe 1 3Ha4YeHne

B MPUPOE N XKN3HWN YeslIOBEKA.
OnpenensaTs HaMuKne CynbMaT-noHoOB

B pacTBope.

OOGBACHATL CYLLHOCTb 3KOMOMMYECKNX
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

npeAcTaBUTENS Knacca KUCOT U
cneyunduyeckne). XMMMYeCKme peakumu,
nex<alme B OCHOBE MPOMbILL/IEHHOMO
crnoco6a nosly4eHns CEPHOM KNCOTHI.
MpymeHeHre. Conmn CEPHO KACNOT,
KayecTBEHHasi peakLus Ha Cy/b(aT-MNoH.
HaxoxaeHune cepbl 1 €€ coeAVHEHNI

B Npmpofe. XMMMYECKOoe 3arpsisBHeHme
OKPY>KatoLLIEN cpefbl COeANHEHNAMY
cepbl (KACNOTHbIE A0XKAW, 3arpsi3HEHE
BO3[yXa 1 BOLOEMOB), CMOCOObI ero
NpeaoTBpaLLEeHMS.

XVMUNYECKWNIA 3KCMEPUMEHT

JemoHcT paynn:

O3HaKoM/1eHMe ¢ 0bpasLamm cepbl 1 eé
CoeaANHEHNAMU (BO3MOXHO
MCMOMb30BaHME BUAEOMATEPUA/IOB).
Hab6ntogeHme npouecca obyrnMeaHus
caxapa nofg AencTenem
KOHLEHTPUPOBAHHOW CEPHOIN KACNOTbI.
NNabopaToOpHble ONbIThI:

3yyeHne XMMNUYECKMNX CBOWCTB
pa3baBneHHOW CEPHON KMUCNOTHI.
MpoBeAeHMe KayeCTBEHHOW peakLmmn Ha
CynbaT-NoH 1 HabnaeHNEe NPU3HaKa
€€ NpoTeKaHua

Npo6/iem, CBA3aHHbIX C NepepaboTKoM
COeAVHEHNIA Cepbl.

[MnaHMpOBaTb M OCYLLECTBNATb

Ha NPakTUKe XMMUYecKmne
9KCMepPUMEHTbI, NPOBOAUTL HabtoAeHNS,
[enatb BbIBOAbI M0 pe3y/bTartam
JKCMepumeHTa.

CnepoBatb npasuiam 6e30MacHoOw
paboTbl B labopaTopum

MPU NCMOJIb30BAHUN XUMNYECKOM
nocyabl 1 060pyfoBaHMS.

[MpOon3BOAUTL BbIYMC/IEHUA

M0 XMMUYECKMM YPaBHEHMSIM.
icnonb3oBatb Npy BbINOHEHUN
y4ebHbIX 3a[]aHNI TEKCTbI YYeOHNKA,
CMpaBOYHble MaTepuasbl
(MeprognyecKyto CUCTEMY XUMUYECKNX
anemeHToB [, . MeHzeneesa, Tabnmuy
PacTBOPUMOCTU K1CNOT, OCHOBaHUI Y
COMen B BOfE, 3/IEKTPOXMMUYECKNIA Psf
Hanps>KeHUA MeTasIoB).

icnonb3oBatb Npy BbINOHEHUN
y4ebHbIX 3afjaHuiA 1 B npoLecce
MCCNeaoBaTe/IbCKOn AeATeIbHOCTU
Hay4HO-NOMY/NIAPHYIO NUTepaTypy
XMMUYECKOro coflepXkaHus, CrpaBoYHble
Martepuasbl, pecypcbl VIHTepHeTa



2.3

ObLwas
XapaKTepucTuka
XUMUYECKNX
3/1IEMEHTOB
VA-rpynnbl.

A30T, (hocgop u nx
coeanHeHus

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

O6LLasa xapaKTepuUCTrKa 3/1eMeHTOB
VA-rpynnbl. OCO6eHHOCTM CTPOEHNS
aTOMOB, XapaKTepHble CTemneHu
OKUC/IEHNS.

A30T, pacnpocTpaHeHue B NpUpoSe,
(hn3nyecKme N XMM1UYeCKre CBONCTBA.
KpyroeopoT a3oTa B npupoae.
AMMMaK, ero pusnyeckme n XmMmnyeckme
CBOICTBA, NONyYeHVe N MPUMEHEHME.
Conv aMMOHUS, X hnsnyeckme n
XMMUYECKMe CBONCTBA, MPUMEHEHME.
KauecTBeHHas peakums Ha NOHbI
aMMOHWS.

A30THaAa KMUCNoTa, eé nony4yeHue,
(hn3nyecKme N XMMM4YecKre CBONCTBA
(obLLmMe KakK NpeacTaBUTeNSA Kacca
KMUCNOT 1 cneyundgmyeckue).
icnonb3oBaHWe HUTPATOB U COJein
aMMOHWA B Ka4eCTBe MUHepPasIbHbIX
YA00OpeHnin. XMUYeCKoe 3arpsisHeHme
OKpY>KatoLLein cpefbl CoeAVHEHNAMY
a3oTa (KAUCNOTHble JOXAW, 3arpsa3HeHne
BO34yXa, Mo4Bbl 1 BOJOEMOB).
docdop, annoTporHbie MogUpUKaLmmn
(hocthopa, hr3nyeckmne N XMMMYecKme
ceoictea. Okeung docgopa (V) u
(hocchopHas Kucnota, Pusnyeckue u

OOGBACHATL 06LLME 3aKOHOMEPHOCTH

B U3MEHEHWUW CBOWCTB 3/1eMEHTOB
VA-rpynnbl 1 UX COEANHEHWNIA C YHETOM
CTPOEHUSA NX aTOMOB.

XapakTtepr3oBaTb (n3n4ecKme un
XMMUYeCKMe CBOMCTBA NPOCTbIX BELLECTB
asoTa 1 thocgopa 1 NX CoeaNHEHWI
(amMmmumaka, coseil aMMOHMS, a30THOM
KWCMOTbI, HATPATOB, oKcuaa hocgopa (V)
N POChopHOI KNCNOThI, (hochaTos),
CMoco6bl UX MOMyYeHUs, MPUMEHEHWNE Y
3HaYeHne B NMPUPOLE U XKN3HWN YeslIOBEKA.
Onpefenstb MOHbI aMMOHKA 1 hocdat-
MOHbI B pacTBOpe.

OOGBACHATL CYLLHOCTb 3KO/IOMMYECKMX
Npo6/ieM, CBA3aHHbIX C HAXOXAEHNEM
coefiMHeHMI a3oTa 1 docopa

B OKpY>KatoLLein cpeae.

[MnaHMpoBaTb M OCYLLECTBNATb

Ha NPakTUKe XMMUYecKmne
9KCMNepPUMEHTbI, MPOBOAUTL HabtOAeHNS,
[enatb BbIBOAbI M0 pe3y/ibTartam
3KCNepuUMeHTa Npun NpoBeaeHm
NabopaTopHbIX OMbITOB N MPAKTUYECKOM
paboTbl.

CnepfoBatb npaswiam 6e30MacHOM
paboTbl B nabopaTopum
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

XMMUYECKMEe CBOWCTBA, MOJyYeHMe.
cnonb3oBaHue (POCKHATOB B Ka4eCTse
MUHEPa/IbHbIX Y406pEHUIA.
XVMNYECKNIA IKCMEPUMEHT :
JemoHcT paynn:

O3HaKoM/IeHNE C PUINYECKMMM
cBoyicTBaMM a3oTa, octopa

N MX COeAUHEHNI (BO3MOXHO
MCMOo/b30BaHVE BULEOMATEPUAIOB).
O3HaKoM/IeHMe € 06pa3Lamm a3oTHbIX U
(hoCthopHbIX YA0OPEHWIA.

[MonyyeHue, cobrpaHme, pacrno3HaBaHue
N M3y4yeHune CBOWCTB aMMMaKa.
B3anmofeincTeme KOHUEHTPYPOBAHHOWA
a30THOW KMCMOTbI C Mebto (BO3MOXKHO
MCMOo/b30BaHVE BULEOMATEPUAIOB).
NNabopaToOpHble ONbIThI:

[MpoBeaeHVe KaueCTBEHHbIX peakLui
Ha MOH aMMOHUA 1 ocaT-1oH, 1
N3yYyeHne NPU3HaKOB NX MNPOTEKaHWA.
MpakTunyeckasd paboTa

Ne 3: lMony4yeHne aMMmraKka, U3ydeHue
ero CBOWCTB.

BbluncneHnsa:

M0 YpaBHEHUAM XMMUYECKNX peakLimii

MPU NCMOJb30BAHNN XUMNYECKOM
nocyabl 1 060pyfoBaHMS.
[Mpon3BOAUTL BbIYMC/IEHUA

M0 XMMUYECKMM YPaBHEHMSM.
icnonb3oBatb Npy BbINOHEHUN
Yy4YebHbIX 3a[]aHNIN TEKCTbI YUYEOHNKA,
CMpaBOoYHble MaTepuasbl
(nepronyecKyto CUCTEMY XUMUYECKNX
anemeHToB [. . MeHfeneesa, Tabnmuy
PacTBOPUMOCTW K1CNOT, OCHOBaHUI Y
COMen B BOAE, 3NMEKTPOXUMUYECKNIA Pas,
HanpsHYKeHNA MeTas/10B)



24

ObLwas
XapaKTepucTnka
XUMUYECKNX
3/1EMEHTOB
IVA-rpynnbl.
Yrnepoa n
KPEMHUIA, 1 UX
coeflMHeHUA

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

O6Lan xapaKTepuCcTMKa 3/1eMEHTOB
IVA-rpynnbl. OCO6eHHOCTN CTPOEHNSA
aTOMOB, XapaKTepHble CTEMNeHN
OKUCNEHNS.

Yrnepof, annoTponHble MoAUhUKaLMK,
pacrnpocTpaHeHne B NPUPOAE,
(hM3nyecKmne N XMMNYECKEe CBONCTBA.
Apacopbums. Kpyrosopot yrnepoga

B npupose.

Okcufbl yrnepoaa, nx Quanyeckme u
XUMUYECKME CBONCTBA, [iencTBme

Ha YK1Bble OpraHu13mbl, MNoTy4YeHne 1
NPUMEHeHME. IKOIOrMYeckme
Npo6emMbl, CBSA3aHHbIE C OKCUAOM
yrnepoaa (IV), runotesa rnobanbHOro
NOTeNn/IEHNS KNumara, NapHMKOBBIN
appexT.

YT0onbHaa Kucnota n eé conn, nx
(hM3nYeCKmne N XMMNYECKME CBOICTBA,
NONyYeHWEe U NPUMEHEHNE.
KauecTBeHHas peakL sl Ha KapboHaT-
MOHbI. Icnonb3oBaHne KapboHaToB

B ObITY, MeAMLMHE, MPOMbILLNEHHOCTU U1
Ce/Ib,CKOM XO3SICTBE.
[MepBOHaYaNbHbIE MOHATUA

06 OpraHMYecKmnx BeLLLeCTBax Kak

0 coeflMHeHMAX yrnepoaa (MeTaH, 3TaH,

OOGBACHATL 06LLME 3aKOHOMEPHOCTH

B U3MEHEHWUW CBOWCTB 3/1eMEHTOB
IVA-rpynnbl 1 X COeAUHEHNIA C YHETOM
CTPOEHUA X aTOMOB.

XapakTepun3oBaTb (PU3NYECKME U
XVMUYeCKme CBOVCTBA NPOCTbIX BELLECTB
yrnepoga v KpeMHUA 1 X COefUHEHWIA
(oKCnaoB yrnepofa, yrofbHOW KUCNOThI,
KapboHaTOB, OKCUAa KPEMHWS,
KPEMHWEBOW KWUCMOTbI, CUMNKATOB),
CMoco6bl UX MOMYyYeHUs, MPUMEHEHWNE Y
3HayeHue B NPUPOAE M XXU3HWN Ye0oBeKa.
OOGBACHATL NPUUYNHHO-CNEACTBEHHYIO
CBA3b: CTPOEHMe BelecTBa —PEBOMCTBA
—PfIPYIMEHEHME - Ha NprMepax
COeAVHEHWNIA YTNepoa 1N KpemMHus.
OnpefensTs KapboHaT- U CUNUKAT-NOHBI
B pacTBope.

OOGBACHATL CYLLHOCTb 3KOM0MMYECKMX
Npo6/ieM, CBA3aHHbLIX C HAXOXAEHNEM
YINEKNCNOrO rasa B OKpY»KaroLLei cpege.
MoaTBepXXaaTb 0CO6EHHOCTM COCTaBa
OpraHMyecKmnx BeLecTs npumMepamm
MPOCTbIX COeAMHEHNIA (MeTaH, 3TaH,
3TWNeH, aUeTU/IeH, 3TaHO, MINLEPUH,
YKCYCHas K1cnoTa), B3aMOCBS3b
HeopraHMyecKnx CoeUHeHWn yrnepoga un
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

3TWUNeH, aueTueH, 3TaHo, MULEPVH,
YKCYCHas K1CoTa).

[MpupoaHble NCTOYHUKM YTNeBOLOPOLOB
(yronb, NPUPOAHBINA ras, HeTb),
MPOAYKTbI UX NepepaboTKn (6eH3nH),
UX POJb B ObITY 1 MPOMBILLIEHHOCTW.
[MOHATME O BMONOTNYECKUN BAXKHBIX
BeLLeCTBax: Xupax, 6enkax, yrnesogax -
N VX POJIN B XXM3HW YesioBeka.
MartepuanbHoe eIMHCTBO OpraHMyecKmnx
M HEOPraHNYeCKMX COeLUHEHWIA.
KpemHuia, ero gusnyeckue u
XMMUYECKMe CBONCTBA, MoTyYeHue v
npumeHeHne. CoeanHeEHUsA KpeMHNA

B npupoge. ObLme npeacTaBieHns

06 okcnge kpemHus (1V) 1 KpeMHUEBO
Kucnore.

CunmkaTbl, X UCMO/Ib30BaHME B ObITy,
MeLMLUMHE, MPOMbILLIEHHOCTMU.
BaxkHeiLLne CTpoUTE/bHbIE MaTepUasibl:
Kepamunka, CTeK/0, LieMeHT, GETOH,
ene3o06eToH. MNpobrembl 6e30MacHOro
MCNO/Mb30BaHNA CTPOUTENbHBIX
MaTepnasioB B MOBCEAHEBHOMN XXN3HMW.
XVIMNYECKNIA IKCMEPUMEHT

JemoHcT paynn:

Mogzenu KpucTasiiMyecKnx peLléTok

OpraHMYecKmX BELLIECTB.

OnucbIBaTb Posib 6ENKOB, XKUPOB U
YrneBofoB B (PYHKLMOHMPOBaHMM XMBbIX
OpraHM3MoB, COCTaB MPUPOAHbIX
MCTOYHMKOB YrN1eBOAOPOA0B, UX POSb

B ObITY 1 NPOMBILLSIEHHOCTMW.

MpoOBOANTL BbIYMCIEHNS MO YPaBHEHMSIM
XUMUYECKNX PeaKLNiA.

MnaHnpoBaTh M OCYLLECTBASATD

Ha NPaKTUKe XMMUYeCcKme
3KCMEePUMEHTbI, NPOBOAMTb HabMOAEHUS,
[enatb BbIBOAbI MO pe3ynbTatam
3KCMeprMeHTa Npy NPOBEAEHNN
NabopaTopHbIX OMNbITOB M NPaKTUYECKMX
paborT.

CnepfioBatb npasuiam 6e30MacHoi
paboTbl B labopaTopum

NPV NCNONb30BaHNN XUMUYECKOM
nocyabl 1 060pyfoBaHMS.
cnonb3oBaTb MpY BbINOIHEHUN
y4ebHbIX 3a[]aHNN TEKCTbI YYeOHNKA,
CMpaBOYHble MaTepuasibl
(Meproanyeckyto cUCTeMY XMMUYECKNX
anemeHToB [, . MeHfeneesa, Tabnmuy
pacTBOPMMOCTW KWUC/OT, OCHOBaHWIA 1
COMeN B BOfe, 3NEKTPOXUMUYECKNIA Psig
Hanps>KeHU MeTasI0B)



WToro no pasgeny
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

anvasa, rpagura, qynnepeHa.
O3HaKOM/IeHMe C NPOoLeccoM aacopoLmm
PaCTBOPEHHbLIX BELLECTB
aKTUBMPOBAHHbLIM YT/IEM M YCTPOMNCTBOM
NpoTMBOrasa.

O3HaKoM/IeHNe C NPoAYKLMei
CUMKATHOW MPOMbILLIEHHOCTH
(Buaeomarepuasbl: CUNMKaTHasA
MPOMbILL/IEHHOCTB).

Mogaenn Monekyn opraHnyeckmnx
BeLLIeCTB.

JlabopaTOPHBLIA ONbIT:

[MonyyeHue, cobrpaHme, pacrno3HaBaHue
1 U3y4YeHne CBOWNCTB YINEeKNCNOro rasa.
[MpoBeAeHVe KaueCTBEHHbIX peakLui

Ha KapboHaT N CUNNKAT-UOHbI U
N3yYyeHne NPU3HaKOB UX NPOTEKaHWA.
MpakTuyeckne paboTbl:

Ne 4. INonyyeHWe yrnekmucnoro rasa,
N3y4eHue ero CBOMCTB.

Ne 5. PeLleHne aKCnepuMeHTa/IbHbIX
3afa4y no Teme «BaxkHeiLme HemeTan bl
N NX COELMHEHUS»

BbiuncneHna:

M0 YpaBHEHUAM XMMUYECKNX peakLimii
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Pasgen 3. eTana U MX COeAMHEHUS

31 O6uwpye cBoiicTBa
MeTasI/IoB

4

depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

O6LLas xapaKTepucThKa XMMUUYECKNX
3/1EMEHTOB - METa/1/I0B Ha OCHOBaHWUW UX
MosIoXKeHUs B MepnoanyecKon cucTeme
XUMUYECKNX 3/1EMEHTOB

O./. MeHpeneeBa 1 CTPOeHNst aTOMOB.
CTpoeHve meTasnnos. Metaninyeckas
CBA3b N MeTa/IINYecKas
KpUCTa/IINyecKas peLuéTka.
ANEKTPOXUMUYECKNIA P, HAMPSYKEHNIA
MeTa/110B. PU3NYECKNE N XUMUYECKIME
cBovcTBa MeTa10B. ObLme cnocobbl
nosfy4eHns metannos. MNoHATVE

0 KOppO3uW MeTas/IoB, OCHOBHbIE
CMocoO6bI 3aLLMTbl X OT KOPPO3UN.
Cnnasbl (CTa/lb, YYTYH, AOPATIOMUHUN,
OpOH3a) M NX NPUMEHEHMNE B ObITY U
MPOMBbILLISIEHHOCTM.

XUMNYECKNA IKCNEPUMEHT :
JemoHcT paynn:

O6pasLbl METaNIOB 1 CMN/aBoB.
3yuyeHune pe3ynbTaToB KOPPO3nK
METa110B (BO3MOXXHO MCMO/b30BaHNE
BMEOMaTEPMASIOB).

NTabopaTOpHbIe OMNbITHhI:

O3HaKoM/IeHVe ¢ 06pasLamMm MeTan/oB 1
CMNaBOB, UX (PU3NYECKMMI CBONCTBAMM.

PacKpbIBaTb CMbIC/ U3yYaeMbIX NMOHATUN
M NPUMEHSTb 3TV MOHATUSA NPU ONUcaHUK
CBOWCTB BELLECTB M 1X MPeBPaLLEHNIA.
OO6BACHATL 00LLME 3aKOHOMEPHOCTU

B 3MEHEHUW CBOWCTB 3/IEMEHTOB-
METa/1/TI0B M UX COEAMHEHWNIA C YUYETOM
CTPOEHMS UX aTOMOB.

XapakTepu3oBaTb CTPOEHME METa/IIOB,
o6Lme (hrnyeckne N XMMMYECKme
CBOMCTBA MEeTa/I/10B.

XapakTepun3oBaTb 00LMe Crnocobb!
MoNyYeHns MeTaN/IOB.

OnucblBaTb CMoco6bl 3aLWMThbl METaN/I0B
OT KOppOo3uu.

CnefoBatb NpaBuiaM 6e30MacHoi
paboTbl B nabopaTtopum npu
MCNOMb30BaHNM XMMMUYECKOW NOCY /bl U
060pya0BaHNS.

Mpon3BOANTL BbIYNCNEHNS

M0 YpaBHEHMSAM XUMUYECKMNX PEAKLNIA,
eCN OfINH W3 peareHTOB COAEPXXNUT
npuMecH.

Y4acTBoBaTb B COBMECTHOW paboTte

B Mape wnn rpynne.

cnonb3oBaTb NPU BbINO/IHEHWN
y4ebHbIX 3afjaHNI TEKCTbI YHEOHUKa,

47



3.2 BaxHeiiwne
MeTanbl U nxX
COeAMHEHUS
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

BbiuvcneHnsa:

Mo ypaBHEHNAM XUMWNYECKUNX peaKL|,|/||7|,
€C/IN OINH U3 peareHToB COAEPXKUT
npumecu

LLlenoyHble MeTa//ibl: MOMOXEHWE

B [lepnonyecKoi cucteMe XMMMYECKNX
anemeHToB [.W. MeHzeneeBa, CTpoeHne
MX aTOMOB, Hax0XXaeHve B NPUPoae.
Pun3nYecKme N XMMNYECKMe CBOMCTBA
(Ha npumepe HaTpua 1 kanus). Okcuabl
N TMAPOKCUAbI HATPUA N Kanus.
[MprMeHeH e LLeNOYHbIX METASINIOB U UX
COeIMHEHWIA.

LLlenoyHo3emMe ibHble MeTa bl MarHWUi 1
KanbUmWii: nonoxeHve B MNMeproanyeckoi
CUCTEME XUMUYECKMX 3/IEMEHTOB

O.W. MeHeneeBa, CTPOEHME UX aTOMOB,
HaxoXxaeHvie B npupoge. dPusmyeckue n
XMMUYECKMe CBOMCTBA MarHus v
KanbLys. BaxkHelLLne coeMHeHNs
KanbLms (OKeua, rmapoKcua, conn).
YKECTKOCTb BOAbI U CMOCOObI eé
yCTpaHeHus.

AJIIOMUHWIA: NONOXEHWE

B [Nepnognyeckoin cucteMe XMMUYECKmX

CMpaBOYHble MaTepuasbl
(MeprognyecKyto CMCTEMY XMMNYECKNX
anemeHToB [, . MeHzeneesa, Tabnmuy
PacTBOPUMOCTU K1CNOT, OCHOBaHUI Y
COMen B BOfE, 3/IEKTPOXMMUYECKNI Psf
Hanps>KeHUA MeTasIoB)

OO6BACHATL 00LLME 3aKOHOMEPHOCTH

B U3MEHEHWNW CBOWNCTB 3/1eMEHTOB-
METa/I/I0B U UX COEAMHEHWNIA B Tpynnax

C Y4ETOM CTPOEHMSA NX aTOMOB.
XapaKkTtepr3oBaTb (n3n4ecKme u
XMMUYeCKMe CBOMCTBA NPOCTbIX BELLECTB
METa/INIOB M UX COeAMHEHNIA (OKCUAOB,
rMAPOKCNIOB, COJeit), Cnocobbl NX
Nofy4yeHuns, NPUMeHeHNe 1 3Ha4YeHne

B MPUPOE N XKN3HWN YeslOBEKa.
YcTaHaBvMBaTh NPUUYNHHO-
CNeICTBEHHYHO CBA3b: CTPOEHUe
BELL,eCTBa —PEBOINCTBA —PFIPVIMEHEHME -
Ha NpyMepax n3yvaeMblX BELLECTB.
Pacrno3HaBaTtb C MOMOLLbH Ka4eCTBEHHbIX
peakLMin NOHbI METa/INOB: MarHus,
Ka/ibLiMs, afIlOMUHUSA, LUMHKA, >kenesa (I1)
n xenesa (1), meam (11).

JokasbiBaTb aM(DOTEPHbIN XapakTep
OKCWA0B Y TMAPOKCUL0B a/IFOMUHUA U
LIMHKa.
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

anemeHToB [.W. MeHaeneeBa, CTPOeHme
aToma, HaxoXxaeHvie B NpUpoe.
®un3nYecKme N XMMMYecKre CBONCTBA
aIlOMUHMSA. AMOTEPHbIE CBONCTBA
OKCuAa n rymapokcuaa atoMUHKA.
>Keneso: nonoxkeHwve B MeproanyecKom
CUCTEME XUMUYECKMX 3/IEMEHTOB

O./. MeHpeneeBa, CTpOeHME aToma,
HaxoXxaeHve B npupoge. dPusmyeckue n
XMMUYeCKMe CBOICTBa Xenesa. OKcuapbl,
rmapokcuabl 1 conu xkenesa (1) v xxenesa
(111), ux cocTaB, CBOICTBA M NOMYYEHNE.
XVMNYECKNIA IKCNEPUMEHT

JemoHcT paynn:

OC06eHHOCTN B3aNMOAENCTBUA OKCMaa
Ka/lbLins U HaTpusa ¢ BOLOW (BO3MOXHO
MCMO/Ib30BaHKe BUAEOMaTEPUATIOB).
OkpalunsaHue naaMeHn MoHammM HaTpus,
Kasivs U Kanbumsa (BO3MOXHO
MCMOo/b30BaHVE BUAEOMATEPUA/IOB)
ccnepoBaHue CBOMCTB YKECTKOM BOABI.
[MpoLiecc ropeHUs »enesa B KUCI0poae
(BO3MOXXHO M1CMO/b30BaHME
BUeomaTepuasnos).

NabopaTopHble ONbITHI:

[MpoBeaeHMe KaueCTBEHHbIX peakLuii

Ha MOHbI (MarHus, KanbLms, aNtoMUHKUS,

MnaHnpoBaTh M OCYLLECTBAATD

Ha NPaKTUKe XMMNYeCcKme
3KCMEePVMEHTbI, NPOBOANTb HabMOAEHUS,
[enatb BbIBOAbI MO pe3ynbTaTtam
3KCMeprMeHTa Npy NPoBeAeHNN
NabopaTopHbIX OMNbITOB M NPAaKTUYECKMX
paborT.

CnepoBatb npasuiam 6e30MacHow
paboTbl B labopaTopum

NPV NCNONb30BaHNN XMMUYECKO
nocyabl 1 060pyf0BaHMS.

Mpon3BOANTL BbIYNCIEHUS

M0 XMMUYECKM YPaBHEHUSM.
YyacTBoBaTb B COBMECTHOW paboTte

B Mape wnu rpynne.

BbicTpanBaTb pa3BEpHYTbIe MUCbMEHHbIE
N YCTHbIEe OTBETbI C ONOPON

Ha UHhopMaLunio 13 y4yebHMKa 1
CMpaBOYHbIX MaTepuasioB, rPaMoTHO
MCMO/b30BaTb N3YUYeHHbI MOHATUIHBIN
annapar Kypca Xummm
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WToro no pasgeny

Pasgen4. uunsa mokpyaas cpeia

41 Xumumaun
OKpy>KaloLLias cpefa

20
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

LUMHKa, Xenesa (1) n>xenesa (111), meagn
(1), onucaHne NPU3HaKOB KX
NpOTEKaHUS.

ccnepoBaHme amqOTepHbIX CBOMCTB
rmapokcunaa antoMUHUA 1 r’apokKcuaa
LIVHKa.

MpakKTunyeckne paboTbl:

No 6. XKBCTKOCTb BOAbI M MeTOAbI eé
yCTpaHeHus.

Ne 7. PelleHne aKcnepuMeHTa/IbHbIX
3afa4 no Teme «BaxHenLmne MeTan/bl U
NX COEAUNHEHNS.

BbluncneHna:

M0 YPaBHEHNAM XUMNYECKNX PeakLuiA,
€C/IN OfINH W3 peareHToB fAaH B U30bITKe
NN COOEPXUT NPUMECH;

MacCOBOW 0NN BbIX0Aa MPOAYKTa
peakuuu

BewyecTBa 1 matepuaibl B NOBCEAHEBHOW
XUM3HW YenoBeKa. besonacHoe
MCO/b30BaHMe BELLECTB U XUMUYECKUX
peakumin B 6bITy. MNepBas NoOMoLs Npu
XUMUYECKNX 0XKOrax U OTpaB/IEHUAX.
XUMMYeCKOe 3arpsasHeHre OKpYyXXatoLLen
cpenb! (NpefensHas gonyctumas

XapaKTepu30BaTb pPO/ib XUMUN

B pa3/IMyHbIX Chepax AesaTe/lbHOCTY
NtOfeN, OCHOBHbIE BeLLeCTBa U
MaTepuasibl, NPUMEHSIEMbIE B XXMN3HU
COBPEMEHHOTO Ye/loBeKa.

OO6BACHATL YC10BUA 6e30MacHOro
MCNOMNb30BaHNA BELLECTB U XMMUYECKNX
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depepanbHas paboyas nporpamma | Xumums. 8-9 knacchl (6a30BbIli YPOBEHb)

KOHLIeHTpaLma BeLLecTB. Ponb Xumum peakuuii B ObITy.

B PELLEHNN 3KONOTNYECKMX NPOGIEM. AHaNM3NPoBaTb U KPUTUYECKN
XUMMWYECKNA IKCNEPUMEH T : OoueHnBaTb I/IHd)OpMaLl,I/IPO 0 B/INAHNN
LemoHCcT payum: MPOMbILLUIEHHOCTU, CENLCKOIO XO3FII7ICTBa,
13yueHne o6pa3LoB MaTepuranoB TpaHCnopTa 1 Ap. Ha COCTOAHUE

(cTekno, cnnaebl METaNNOB, MNOMIMMEPHbIE OKpY>KatoLLen cpefpl.

marepuasbl) YMeTb 0KasblBaTb NepByH MOMOLLb

MNPU XUMUYECKMX 0XKOrax 1 OTPaBNEHNSIX.
[MpUHMMATL yyacTue B 00CYXKAEHNN
NPo6/1eM XUMUYECKOM M 3KOOrMYECKOM
Harpas/fIeHHOCTW, BbICKa3blBaTb
COOGCTBEHHYHO MO3MLMIO 10 NPobeme U
npeanaraTb BO3MOXHbIEe NMyTKH eé

peLleHns
Toro no pasgeny: 3
Pe3epBHOe Bpems 3
OBLUEE YMCJTO YACOB 68

MO NMPOEPAMME



B (bepepanbHbiX M perMoHanbHbIX Npoueaypax OLEHKM KadecTBa oOpasoBaHMA MCMOMb3yeTcs
nepeyeHb (koAMMUKATOP) pacnpeaeneHHbiX MO Knaccam npoBepsiemblx TpebGoBaHMIA K pesynbTatam
OCBOEHMSA OCHOBHOW 00OpasoBaTenbHOW NPOrpamMmmbl OCHOBHOTO 06Lero obpasoBaHUs U 3NEMEHTOB
COAEKAHUS MO XUMUMK,

MpoBepsemble TpebOBAHUS K pe3ynbTaTtaM 0CBOEHUS OCHOBHOM
oGpasoBaTenbHON nporpamMmsl (8 Knace)

Kog MpoBepaemble NpeaMETHbIE PE3YNbTaTbl OCBOEHMS OCHOBHON 06pa3oBaTenbHON
npoBepsAemMoro nporpaMmbl OCHOBHOro 06Luero obpasoBaHus
pesynbrarta
1 Mo Teme: "TNepBoHaYanbHbIE XMMUYECKUE NOHATUS"
1.1 packpbiBaTb CMbICST OCHOBHbLIX XMMWYECKMX MOHATWUI. artoMm, MOnekyna,

XUMUYECKUIA  INEMEHT, NPOCTOE BELECTBO, CIOXHOE BELWECTBO, CMEChb
(ogHOpOAHAaA W HEOAHOpPOAHAs), BaneHTHOCTb, OTHOCWUTENbHasA aToMHas |
MOJIEKYNSpHAas Macca, KONMYECTBO BeLecTBa, MOfb, MONIAPHAsa Macca, MaccoBas
40N XMMMWYECKOTO 3MEMEHTA B COEAMHEHUM, MOMAPHBLIA 00bLEM, XUMMHUYecKas
peakuus, Knaccuukaumsa peakumii: peakuumn COeaMHEHNS, PEakLMn PasnoXeHus,
peakuum 3aMeLleHunsl, peakuun OOMeHa, 3K30- U IHAOTEPMUYECKME peakuuu,
TennoBown acpchekT peakuuu, pacTBOp, Maccoeas Aonsa BewlecTBa (npoueHTHas
KOHUEHTpaumns) B pactBope

1.2 UNMIOCTPUPOBATL B3AMMOCBSA3b OCHOBHbIX XMMWUYECKUX MOHATUIA U MPUMEHSITb 3TH
MOHSATMS MPU ONUCAHUM BELLIECTB W UX NPEBPaLLEHWI

1.3 UCMNONb30BaTb XUMWUYECKYI0 CMMBOJSIMKY ANS COCTaBneHus (hopMysn BELLECTB M
YPaBHEHUN XUMUYECKUX peakuni

1.4 pacKkpblBaTb CMbICI 3aKOHOB COXPaHEHUs MacCbl BELLECTB, MOCTOSIHCTBA COCTABa,
aTOMHO-MOTIEKYNAPHOTO y4YeHusi, 3aKoHa ABoragpo

1.5 onpeaendaTtb BaneHTHOCTb aToMOB 3JIEMEHTOB B 6VIHaprIX CoeaUHEeHuaAx

1.6 KnaccudmuympoBaTb XMMUYECKME peakumun (Mo YUCny M cocTaBy y4acTBYIOLLMX B
peakuyumn BeLecTB, No TeNNOBOMY 3a(heEKTY)

1.7 BbIYMCIATE OTHOCUTESBLHYIO MOSNEKYMNSAPHYIO U MOMSAPHYIO MaCChl BELLECTB

1.8 BbIYMCNATL MACCOBYIO A0S0 XMMUYECKOTO 3fIeEMEHTa No popmyne coeanuHeHus,
1.9 BbIYMCNATL MACCOBYIO A0SO BELWECTBA B pacTBope

1.10 NPUMEHSITb €CTECTBEHHO-HAY4YHblE€ METOAbI NO3HAHUSA - HABMIOAEHNE, UBMEPEHNE,

MOAENUPOBAaHME, IKCNEPUMEHT (PearnbHbIi U MbICIIEHHbIN)

2 Mo Teme: "BaxkHenwmne npeacrtaBuTenn HeOpraHMYeckux BeLecTs”

2.1 packpbIBaTb CMbICIT OCHOBHbLIX XMMUYECKNX MOHATUIA; OKCUA, KNCNOTA, OCHOBAHME,
conb

2.2 onpeaendaTb NPUHAANEXHOCTb BELECTB K onpeAeneHHOMY Knaccy coeauHEeHWin

no chopmynam

2.3 KnaccudmuympoBaTb HeOpraHM4Yeckue BeLecTea

24 xapaktepu3oBaTb (OnMucbiBaTb) O6LUME XUMUYECKME CBOMCTBA BELLECTB
pasnuuYHbIX KNaccoB, MOATBEPXKAAA ONUCAHWME MPUMEPAMU  MOMEKYNAPHbIX
YPaBHEHUI COOTBETCTBYHOLLMX XUMUYECKUX peakLmnin




2.5 NPOrHo3upoBaTb CBOWCTBA BeELWECTB B 3aBUMCMMOCTM OT WX Ka4yeCTBEHHOrO
COCTaBa, BO3MOXHOCTU MPOTEKAHUS XUMUYECKUX MPEBPALLEHUA B Pa3SIUYHBLIX
YCNOBMAX

2.6 cneaoBaTb MNpaBuMaM NONb30BAHUST XMMWYECKOW MNOCyaon UM nabopaTtopHbIM
obopyaoBaHWeM, a Takke npasunamM obpaweHuns ¢ BeLecTBaMm B COOTBETCTBUM
C WHCTPYKUUSIMW MO BbIMOSIHEHUIO NabopaToOpHbIX XMMMWYECKUX OMNbLITOB MO
nonyyYeHuto M cobupaHuio rasoobpasHbiX BeLecTB (BOAOPOAA M KUCNOPOAA),
NPUroTOBNEHNIO PacTBOPOB C ONpeaesieHHONW MacCcOBOW AOMel pacTBOPEHHOrO
BELECTBA, MMaHUMpOBaTb W MPOBOAUTE XUMWUYECKME  IKCMEPUMEHTbI MO
pacno3HaBaHWIO PACTBOPOB LLENOYEN U KUCAOT C MOMOLLEIO MHAUKATOPOB (NakMyc,
deHonpTanenH, METUNOPAHX U APYrue)

2.7 NPOBOAUTbL pacyeTbl MO YPaBHEHUIO XMMUYECKON peakunn

3 Mo Tteme: "lMepuogudeckmin 3akoH U [lepuoguyeckas cuctema XUMUYECKUX
aneMeHtoB [O.MA. MeHgeneesa. CTpoeHuMe aToMOB. XMMMYECKas CBSA3b.
OKNCNUTENBHO-BOCCTAHOBUTENbHLIE peakumn”

31 packpbiBaTb CMbICTT OCHOBHbIX XUMUYECKUX NOHATUIR: A4PO0 aToMa, SNEeKTPOHHLIN
Cron aToma, atoMHasi opoutans, paguyc atoma, XMMU4YecKkas CBA3b, NONSPHAs U
HenonsApHasa KOBaneHTHasi CBA3b, ANEKTPOOTPULATENBHOCTb, MOHHAA CBA3b, UOH,
KaTUOH, aHUOH, CTENEHb OKUCMEHUSA

3.2 knaccudmnumpoBaTb XMMUYECKUE SNEMEHTBI

33 ONMUCbIBaTb U XapaktepusoBatb TabnuyHyto copmy lNepuoamnyeckon CUCTEMBI
XUMUYECKUX IFIEMEHTOB. pasnuyatb NOHATMA "rnaBHasa noagrpynna (A-rpynna)" u

"nobouHaga noarpynna (b-rpynna)”, "manbie" u "6onbLume" nepmoabi

34 packpbiBaTb CMbICH MNepuogunueckoro 3aKkoHa au. MeHnaeneesa:
AEMOHCTPUPOBATL  MOHMMAaHUE  NepuoauYecKOn  3aBUCUMOCTW  CBOWCTB
XUMUYECKUX ANEMEHTOB OT UX MNONOXeHMA B [Nepnognyeckor cucreme

3.5 COOTHOCUTbL O0003HA4YeHus, KOTOpble MMETcs B Tabnuue "lMepuoauuyeckas
cuctema  xumumdecknx anemeHtos  O.A. MeHageneeBa" € 4MCNOBbIMU
XapakTepuMCcTUKaMm CTPOEHUS aTOMOB XMMWYECKUX SNEMEHTOB (COCTaB U 3apag
aapa, obLee YUCNo 3NEKTPOHOB M pacnpeaeneHne nx no ANEKTPOHHbLIM CIOSAM)

3.6 OnpeaendATb CTENeHb OKUCMNEHUSA 3NEMEHTOB B BUHAPHBLIX COEAUHEHMNAX
3.7 onpeaendatb BUA XMMUYECKON CBA3M (KOBaNeHTHas M MOHHAas) B HEOPraHMYeCcKux
COEAUHEHMNAX

Tabnuuya 23.1

MNpoBepsiemble aneMeHTbl cogepxxaHus (8 knacc)

Kog lNpoBepAeMbIi aNEMEHT COaepXKaHNA
1 lMepBoHayarnbHble XUMUYECKNE NOHATUSA
1.1 MNpegMeT xuMuu. POnb XMMWUKU B XM3HWM 4YernoBeka. XMMWUA B CUCTEME HayK. Tena u

BewecTea. Pusmyeckme CBOWCTBA BELLECTB. ArperaTHoe COCTOSHME BELWEeCTB

1.2 MoHaTME O MeToaax NO3HaHMA B XMMUWU. YucTble BewecrBa M cMecu. Cnocobbl
pasgeneHna cMecen

1.3 ATOMBbI U MOMEKysnbl. XUMuYeckue anemeHTbl. CUMBOMbI XUMWUYECKUX SNEMEHTOB.
MpoCTbie U CNOXHbIE BELECTBA. ATOMHO-MONEKYNSIPHOE Yy4YeHne

14 Xumnyeckas copmMmyna. BaneHTHOCTb aTOMOB XUMWYECKMX 9femMeHToB. 3akoH




NnocTosHCTBaA cocTaBa BewecTB. OTHOcCUTENbHadA artoMHaa Macca. OTHocuTenbHas
MonekynapHaa macca. MaccoBas 40Na XMMUYECKOTO 9NeMeHTa B COEAUHEHNN

1.5

KonnyectBo BewectBa. Monb. MonsapHaa macca. BsaumocBa3b KONMMYECTBA, Macchl U
yKucna CTPYKTYPHbIX €4UHML BELLeCTBa. PacdeTbl no hopMynam XMMUYECKUX COEAUHEHNN

1.6

dusnyeckne n xummudeckne gpneHud. XMmudeckad peakums M ee npusHaku. 3akoH
COXpaHeHMsA Maccbl BewecTB. XMMUYECKMe ypaBHeHuA. Knaccmdukauuss XuMuM4eckux
peakumin (CoeanHEHNs1, Pa3NOXXEHUA, 3aMeLLeHns, 0OmeHa)

1.7

XUMUYECKNIT SKCMEPUMEHT: 3HAKOMCTBO C XMMUYECKON NOCYA0N, C npaBunamu paboTsl B
nabopatopuun u npueMammn obpauieHua ¢ naboparopHbiM 060pPyAOBAHNEM, U3YUYEHUE U
onucaHme U3NYECKUX CBOWCTB 0OpPAa3sLOB HEOPraHU4eckux BELLECTB, HabnwaeHue
dmsmdeckux (NNaBneHwe BOCKa, TasdHWE Nbja, pacTUpaHWe caxapa B CTYMKE, KUMEHWE U
KOHAEHCaUMs BOAbI) U XUMUYECKMX (TOPEHUE CBEYM, MPOKaNMBAHME MEQHOW NPOBOMOKHU,
B3aMMOJEWCTBUE MeENa C KUCMOTOM) SIBMEHMIN, HABMIOAEHME M ONUCAHWE MNPU3HAKOB
NpoTEeKaHUA XUMWYECKUX peakuumi (pasnoxkeHue caxapa, B3auMOAEeNCTBME CEepHON
KUCNoTbl € xnopuaom 6apusa, pasnoxeHue ruapokcuaa meau () npu HarpeBaHuu,
B3aMMOJENCTBUE Xene3a ¢ pacTtBopom conu meau (1), nayueHne cnocobos pasaeneHust
cmeceir (C  noMOWb Marduta, QuUIbLTpPoBaHWe, BbiNapuBaHue, AUCTUNNAUUA,
xpomaTtorpacdus), NnpoBeAeHne OYUCTKM MOBAPEHHOW conu, HabnogeHne um onucaHue
pesynbTatoB MPOBEAEHUS OMbiTa, WMIOCTPUPYIOLLEr0 3aKOH COXPaHeHWs Macchl,
cosgaHue Moaernen monekyn (LLapoCTepXXHEBLIX)

BaxHeliume npeactaBuMTENM HEOPraHUYECKUX BELLECTB

21

Bo3sagyx - cmecb rasos. CocraB Bo3ayxa. Kucnopog - aneMeHT U nNpocToe BeLecTBO.
HaxoxaeHue kucnopoga B npupoge, pusmnyeckne um XMMu4eckue CBOWCTBA (peakumu
ropeHus)). Okcuabl. lMpumeHeHue kucnopoga. Cnocobbl nonyyeHua kKucropoga B
nabopartopuM M nNpoMbineHHocTu. KpyroBopoT kucnopoga B npupoge. O30H -
annoTtponHas mogudukaumsa kncnopoga

22

TennoBoi 3pdekT XUMUYECKON peakuumn, TEPMOXUMUYECKUE YPaBHEHUSA, 3K30- U
3HAOTEPMUYECKME peakuymu. TONNUBO: Yronb U MeTaH. 3arpsasHeHue Bo3ayxa, ycuneHue
napHUKOBOro adpdrekta, paspyLLueHme 030HOBOrO Crlos

23

Boaopoa - SneMeHT UM MNpOCTOE BeLECTBO. HaxoxaeHwe Bogopoaa B npupoje,
hU3MYECKME U XUMUYECKME CBOMCTBA, NMPUMEHEHKUE, CMOCOOLI NonyyYeHus. KUcnotsl u
conu

24

MonsapHbIn 06bem razos. PacdeTbl N0 XMMUYECKUM YPABHEHUAM

25

dusnyeckne cBoKrcTBa BoAbl. Boga kak pactBoputenb. PactBopbl. HacbiuweHHble ©
HeHacbILWEHHbIE pacTBOPLI. PacTBOpUMOCTL BeLecTB B Boge. Maccosas gons Bewecrea
B pacTBOpe. XumMuyeckme ceoncrtea Bogbl. OCHOBaHUA. Ponb pacTBOpOB B NpUpoae U B
XU3HKU Yenoseka. KpyrosopoT Boabl B Npupoge. 3arpasHeHue npupogHbix sog. OxpaHa
U OYUCTKA MPUPOAHBIX BOA

26

Knaccudpukaums HeopraHuveckux coeguHeHuin. Okcuabl. Knaccudukauma OKCUAOB:
coneobpasyouime (OCHOBHbIE, KUCIOTHbIE, amMdOTepHbIE) W HeconeobpasyroLue.
HomeHknatypa okcuaoB. PU3UYECKUE U XUMWYECKME CBOWCTBaA OKCMAOB. [lonyyeHue
OKCUA0B

27

OcHoBaHua. Knaccudmkauyma OCHOBAHWIA: LUENOYM M HepacTBOPUMbIE OCHOBaHUSA.
HomeHknaTypa ocHOBaHuii. Pu3nyeckme u xXumnuyeckue CBOMCTBa OCHOBaHWI. lNonyyeHune
OCHOBaHuUiA

2.8

Kucnotbl. Knaccudukauusa kmcnot. HomeHknarypa KMCnoT. Pusnyeckme u xummyeckme
CBOWCTBA KUCIOT. Paa aktusHoctn metannos H.H. Beketosa. lNMNonyyeHue kucnor

29

Conun. HomeHknaTtypa conei. ®usnyeckme n xumudeckue cBoncTea conen. MNonyvyexHue
conen




2.10

eHeTU4Yeckas CBA3b Mexay Knaccamu HeopraHUu4eCckUx CoOeanHEHNI

2.1

XUMWUYECKMIN IKCMEPUMEHT: KA4YeCTBEHHOE OMpeAerneHue COoAepKaHus Kucnopoda B
BO34yxe, MonydeHue, cobupaHue, pacrno3HaBaHWE UM U3y4EeHWE CBOWCTB Kucnopoaa,
HabnwaeHue B3aMMOAEWNCTBUS BELLECTB C KUCIOPOAOM U YCIOBWUS BO3HMKHOBEHUA U
npekpaLeHms ropeHus (noxapa), 03HakoMneHue ¢ obpasyamMu OKCUAOB U ONUCAHME KX
CBOWCTB, MONydeHue, cobupaHue, pacrno3HaBaHME UM U3y4YeHMe CBOWCTB BOAOpOAA
(ropeHue), BzanmoaencTene sogopoga ¢ okcuaom meau (1) (BO3MOXHO MCMONb3OBaHWe
BugeomarepuanoB), HabnwogeHue o00pa3uoB BELLECTB  KONMMYECTBOM 1  MOfb,
uccrnegoBaHue O0CODEHHOCTEN PACTBOPEHMS BELLECTB C PasfMYHON PaCTBOPUMOCTLIO,
NPUroTOBNEHME pacTBOPOB C ONpeaeneHHOoW MacCoBOW A0NEN paCTBOPEHHOMO BeLeCTBa,
B3aUMOAENCTBUE BOALI C MeTannamu (HaTtpuem u kanbymem) (BO3MOXHO UCMOSb30BaHNe
BMAEOMATEPMANOB), ONpPedeneHue pacTBOPOB KUCHOT W LUENoYen € MOMOLLbLIO
WHAMKATOPOB, UCCNEeAOBaHWE 00pa3LOB HEOPraHUYECKUX BELLECTB Pa3fMYHbIX KIaccoB,
HabnwaeHne WM3MEHEHWs OKPacku MWHAMKATOPOB B pPAaCTBOpax KWUCMOT W LUENOYER,
n3yyeHue BzaumoaencTeua okcuga megu (Il) ¢ pacTtBOPOM CEPHOM KUCAOTLI, KUCAOT C
MeTannamu, peakuuMi HeuTpanusauum, nonyvyeHue HepacTBOPUMbIX OCHOBAaHUMN,
BbITECHEHUE OQHOTO METanna gpyruM u3 pactsopa CoNu, peLleHne 3KCNePUMEHTaNbHbIX
3agad no Teme "BaxkHelLume Knaccbl HEOPraHUYeCcKMx coe AUHEHU"

Mepuognuecknin 3akoH u [lepuogndeckaa cuctema XMMUYECKMX anemeHtos [.U.
Menaeneesa. CtpoeHue aToMOB. XumMmnyeckasi CBSA3b. OKNCnUTEnNbHO-
BOCCTAHOBUTETbHbIE Peakuun

31

MepBble NOMbITKM KNaccupukaumm XMMUYECKUX 311eMeHTOB. MOHSATUE O Frpymnnax CXOAHbIX
3MEeMEeHTOB (LLEMNOYHbIE U LUENOYHO3EMENbHbIE METannbl, ranoreHbl, UHEPTHbIE Tasbl).
OneMeHTbl, KoTopble 0Bpa3syoT aMdOTEPHbIE OKCUAbI U TMAPOKCUIbI

3.2

MNepuognuecknin 3akoH. [lepuoguyeckad cuctema Xumudeckux anemedHtos [O.A.
Mengeneesa. KopoTtkonepuogHaa w anuHHonepuogHaa opmbl  Nepuoguyeckon
cucTeMbl XuMmnyeckux anemeHtoB .. MeHaeneesa. MNepuoabl U rpynnbl. PU3NYECKUIA
CMbICIT NOPSAKOBOrO HOMEPAa, HOMEPOB MepPUOAa u rpynnbl ANemMeHTa

3.3

CtpoeHne atomoB. CoOCTaB aTOMHbIX 4daep. WM3oTtonbl. 3nNekTpoHbl. CTpoeHue
3MNEKTPOHHbIX 0BOMOYEK aToOMOB MNEPBbIX 20 XMMWUYECKUX 3NEeMEHTOB [lepuoandeckon
cuctembl .. Mengeneesa. Xapakrepuctuka XMMMYECKOro afieMeHTa no ero NONOXeHUto
B Mepuoguyeckon cucreme .M. Mengeneesa

34

3aKOHOMEPHOCTU M3MEHEHMA pagnmyca aTOMOB XMMUYECKNX ANEMEHTOB, METaNMNMYECKNX
M HeMeTanfuyeckux CBOWCTB NO rpynnam U nepuogam. 3HadvyeHue [lepuoguyeckoro
3akoHa u lNepnoauyeckor CUCTEMbI XMMMYECKUX JMIEMEHTOB ANA Pa3BUTUA HaYKU W
npaktukn. .. MeHaenees - y4eHbli U rpaxkgaHuH

3.5

Xummyeckas CBSA3b. KoBaneHTHasa (nondapHasa " HenonapHas) CBSA3b.
OnekTpooTpULATENBHOCTL XMMUYECKMX 9NEMEHTOB. MIoHHas cBA3b

36

CteneHb okucneHuda. OKUCNUTENbHO-BOCCTAHOBUTENbHbLIE  peakuuun. [lpoueccol
OKWUCMEHMA U BOCCTAHOBMNEHMA. OKUCIIMTENN M BOCCTAHOBUTENN

3.7

XUMWUYECKMI OKCMEPUMEHT: M3ydeHne 00pasuoB BELLECTB METanoB M HEMETAannos,
B3aUMOZEWCTBUE TMAPOKCUAA LUUHKA C pPacTBOPaMM KMCMOT W LUENOYeN, NpoBedeHue
OMbITOB, WIMIOCTPUPYIOLLUX MNPUMEPbLI  OKUCIUTENbHO-BOCCTAHOBUTENbHBLIX pPeakuun
(ropeHue, peakuumn pasnoxeHus, coeguHeHns)

MpoBepsemblie TpebOBAHUS K pe3ynbTaTtaM 0CBOEHUS OCHOBHOM
obpasoBaTenbHON nporpamMmsbl (9 Knacc)

Kopa

MpoBepaemble NpeaMETHbIE PE3YNbTaTbl OCBOEHMS OCHOBHON 06pa3oBaTenbHON

npoBepsAemoro nporpaMmbl OCHOBHOrO 06Lero obpasoBaHus

pesynbTaTa




Mo Teme: "BeLwecTBO U XuMn4yeckas peakumus"

1.1

pacKpbiBaTb CMbICIT OCHOBHbIX XMMMWYECKUX MOHSATUIA: PacTBOP, 3MeKTPONUTSI,
HEeSNEeKTPONUTbI, SMEKTPONUTUYECKass Auccoumauusl, peakumum WOHHOro obmMeHa,
KaTtanusaTop, XMMUYECKOe paBHOBecue, obpaTuMble U HeoBpaTuMble peakuuu,
OKMCINMTENbHO-BOCCTAHOBUTENbHLIE  PEaKLUMKU, OKUCNUTENb, BOCCTAHOBWTEND,
OKMCMEHWEe M BOCCTAHOBINEHUE, anmnoTponusl, aMOoTEPHOCTb, XUMUYECKAs CBA3b
(koBaneHTHasi, MOHHAsi, METanNmnMuyeckasl), KpucTannuyeckas peLueTka, Chnasbl,
CKOPOCTb XMMMUYECKON peakLum

1.2

UNMIOCTPUPOBATL B3AMMOCBSA3b OCHOBHbIX XMMWUYECKUX MOHATUIA U MPUMEHSITb 3TH
MOHSATWS MPU ONUCAHUK BELLIECTB W UX NPEBPAaLLEHWI

1.3

COCTaBMNSATb YPABHEHUSI JMEKTPONUTUYECKON AMCCOLMALMKM KUCHOT, LUENoYei wu
COneii, NONHbIE U COKpaLLEHHbIE YPaBHEHNST peakLmMii MOHHOTo 0BMeHa

1.4

packpbiBaTh CYLLHOCTb OKUCNUTENbHO-BOCCTAHOBUTENbHBIX peakuui
NnocpeACTBOM COCTaBINEHUS SNEKTPOHHOIO GanaHca aTUX peakLmii

1.5

NPOBOAUTbL PACYEThI MO YPABHEHNIO XUMUUECKON peakLmu

Mo Temam: "HemeTtannsl u nx coeauHenus" n "Metannsl 1 nx coeguHeHus"

21

XapakTepu3oBaTb (ONucbiBaTh) 06LIME U cneumpuyeckne XumMnM4eCckne CBONCTBA
MPOCTbIX W CIOXHbIX BELLECTB, MNOATBEPXKAAA ONUCAHME MpPUMEPaMM
MOJEKYNAPHBLIX N UOHHbIX YPABHEHWI COOTBETCTBYHOLLMX XMMUYECKUX peakLmn

22

COCTaBNSATb  YPaBHEHWSI  peakuuii, NOATBEPXAAOWMX  CyLIECTBOBaHUE
reHeTU4YeCcKON CBA3WN MeXAY BELECTBAMKU Pa3NUYHbIX KITacCcoB

23

MPOrHO3MpoBaTh CBOWCTBA BELUECTB B 3aBUCMMOCTM OT WX CTPOEHUS,
BO3MOXHOCTU NPOTEKAHNS XMMUYECKNX NPEBPALLEHUIA B PA3NUYHbIX YCIOBUSAX

24

cnegoBaTb nNpaBunaM MOMb30BaHWS XUMUYECKOW Mocyaon U nabopaTopHbIM
obopyaoBaHMeM, a Takxke npaesunam obpalleHus ¢ BELLECTBaMU B COOTBETCTBUN
C MHCTPYKUMSIMW O BbIMOMNHEHUIO 1abopaToOpHbIX XWMUYECKUX OMbITOB MO
NoNy4YeHuto 1 cobupaHunto razoobpasHbIX BeLLecTB (aMMuaka U yrnekucrnoro rasa)

25

NpoBOAMTL peakuuu, MOATBEPXKAAOLMNE KAYeCTBEHHbIN COCTaB PAa3NUYHbIX
BELLIECTB: pacno3HaBaTb OMbITHbIM NyTEM Xnopug-, 6poMua-, uoaua-, kapoboHar-,
docpat-, cunukart-, cynbart-, rMAPOKCUA-UOHbLI, KATUOHbI aMMOHMWS, WOHBbI
U3YyYEHHbIX METANMOB, MPUCYTCTBYIOLUME B BOAHbIX PACTBOPaX HEOPraHM4eCcKux
BELLECTB

Mo Teme: "Xumua u okpyxatowaa cpega”

31

packpbiBaTb CMbICIT OCHOBHLIX XMMUYeckux noHaTtui: MNOK BewecTtsa; Koppo3ud
MeTansmnos

3.2

NMPUMEHSATb OCHOBHbLIE OMEpauuM MbICIIUTENbHON AEATENBHOCTM - aHanMs u
CMHTE3, cpaBHeHue, oboOLieHne, cucTemMaTm3auuio, BbISIBIEHUE MNMPUYUHHO-
CrEeACTBEHHbIX CBA3EN - A4S U3YYEHUS CBONCTB BELLECTB U XUMUYECKUX PEaKUNN;
€CTECTBEHHO-Hay4YHble  METOAbl NO3HaHWA - HabnwaeHue, U3MEpEHHue,
MOAENUPOBaHME, IKCNEPUMEHT (PearnbHbIi U MbICIIEHHbIN)




MNpoBepsiemble aneMeHTbl cogepxxaHus (9 knacc)

Kopa

lNpoBepAeMbIi aNEMEHT COoaepXKaHNA

BeluecTBo 1 xuMmyeckas peakums. NosropeHune

1.1

MNepuognuecknin 3akoH. [lepuoguyeckad cuctema Xumudeckux anemedtos [O.A.
Menageneesa. CTpoeHue atoMoB. 3aKOHOMEPHOCTU B U3MEHEHUN CBOWCTB XUMMYECKUX
3MNEMEHTOB MEPBLIX TPEX NEPUOAOB, Kanus, KanbLumsa n UX COEAUHEHWA B COOTBETCTBUU
C NOJNIOXKEHUEM 3NEeMEHTOB B [MepuoanyecKkoin cMcTeme u CTPOEHNEM MX aTOMOB

1.2

CTpoeHne BeLIeCTBa: BWAbl XUMWYECKOW CBA3N. TWMbl KPUCTANNMMYECKUX PELLETOK,
3aBUCMMOCTb CBOWCTB BELLECTBA OT TUNa KPUCTANNUYECKON PELUETKM U BUAA XMMUYECKOI
cBA3un. Knaccudpukaums U HOMEHKNATypa HeopraHMYeCknx BELECTB (MexayHapoaHas u
TpuBManbHas). XMMUYECKMe CBOMCTBA BELLECTB, OTHOCALLUMXCA K PasnUYHbIM Kraccam
HeopraHW4yecknx CoeIMHEHUI, reHeTUYeCKasi CBA3b HEOPraHMYECKUX BELLIECTB

1.3

Knaccudukaums xuMnu4ecknx peakumi no pasnuyHbiM npuaHakam (no Yncny um cocrtasy
y4yacTBYIOLMX B peakumMn BELLECTB, N0 TennoBoMy 3ahdhekTy, N0 U3MEHEHUIO CTENEHENR
OKUCMEHMNA XUMUYECKNX 9NIEMEHTOB, MO 0BPaTUMOCTH, NO YHACTUIO KaTanuaaTopa). JK30-
U 3HAOTEPMUYECKUE Peakuuu, TEPMOXUMUYECKME ypaBHEHMs. [MOHATUE O CKOPOCTU
XUMUYECKOW peakuun

1.4

MoHsiTne 06 06paTUMbIX M HEOBPATUMBIX XMMUYECKUX peakUusiX. [TOHATUE O FOMOTreHHbIX
U reTepOreHHbIX peakumsx. MoHATUE 0 XMMWYECKOM paBHOBECUU. PaKTOpbI, BNUSAIOLLME
Ha CKOPOCTb XMMUYECKOI peakLUmn 1 NONMOXKEHNE XMMUYECKOTO PABHOBECUS

1.5

OKUCNUTENbHO-BOCCTAHOBUTENBHLIE PEAaKUMK, SNEKTPOHHbIA OanaHC OKUCIUTENBHO-
BOCCTAHOBUTENbLHOW peakuuu. CocraBneHue YpaBHEHUI OKWUCNUTENLHO-
BOCCT@HOBMUTESBHBIX PEaKUMin C UCNOMNbL30BAHUEM METOAA ANEKTPOHHOTO BanaHca

1.6

Teopusa aNEKTPONUTUYECKOW auccoumaumn. SNeKTPONUTbl U HEANEKTPONUTLI. KaTUOoH®bI,
aHWOHbI. MexaHnam guccoumMaumm BEWECTB ¢ Pa3NUYHbIMKU BUAAMW XUMUYECKOW CBA3MN.
CreneHb guccounauuu. CuncHble U cnadble aneKkTponuThl. Peakumu MOHHOro oOMeHa.
YcnoBusa nNpoTEKaHMA peakuui UOHHOTO OOMEHAa, MOMHbIE W COKPALUEHHLIE WOHHLIE
ypaBHeHus peakuuin. CBOWCTBA KUCMOT, OCHOBAHUI U CONEN B CBETE NpeAcTaBneHui ob
ANEKTPONMTUYECKON auccoumaumn. KayecTBeHHble peakuMm Ha WOHbL. [loHATMe o
rmaponuse conem

1.7

XUMWUYECKMIA IKCMIEPUMEHT: O3HAKOMIEHME C MOAENSMMW KPUCTaNNUYEeCKUX PEeLUEeTOoK
HeopraHU4ecKkux BELLECTB - MEeTannoB M HemeTannos (rpaduta M anmasa), CROXHbIX
BELLUECTB (Xnopuaa HaTpus); uccneagoBaHue 3aBUCUMOCTU CKOPOCTU XMMUYECKONW peakLmm
OT BO3JEWCTBUSA Pa3nUYHbIX (PakTOPOB; MCCNEAOBAHME NEKTPONPOBOAHOCTU PACTBOPOB
BELLECTB, Npouecca guccounayunm KUCnoT, Wwenoyein n conen (BO3MOXHO UCMONb3OBaHue
BMAEOMaTEPMANoOB); MPOBEAEHUE ONLITOB, WIMIOCTPUPYIOWLMX NPU3HAKM NpPOTEKaHus
peakumin MOHHOro obmeHa (0bpasoBaHue 0caaka, BblaeneHue rasa, obpasoBaHue BoAbl);
OMbITOB, WIIMIOCTPUPYIOLLUX MNPUMEPbLI  OKUCIUTENbHO-BOCCTAHOBUTENbHBLIX pPeakuun
(ropeHue, peakuuu pas3noXeHusl, COEAMHEHUS); pPacno3HaBaHWE HEOPraHUYecKnx
BELLECTB C MOMOLLBI KAYECTBEHHbLIX PEAKUMI HA UOHbI; PELUEHUE IKCMEPUMEHTANBHbIX
3agav

HemeTannbl n ux coeguHeHuns
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O6was xapakrepucTuka ranoreHoB. OCODEHHOCTU CTPOEHMS aTOMOB, XapaKTepHble
cTeneHn okucneHus. CTpoeHune n ousmyeckme CBOMCTBA NPOCTbIX BELWECTB - ranoreHos.
XuMmMyeckme CBOWCTBA Ha npuMepe xnopa (B3auMOAEWCTBME C MeTannamu,
HeMeTannamu, wenoyamu). Xnoposogopoa. ConaHaa KACIOTa, XMMUYECKUEe CBOMCTBA,
nonyyYeHue, npuMeHeHue. [encTeue xnopa u xJopoBOAOPOAa HA OPraHU3M 4YerioBeka.
BaxkHeliume xnopuabl U UX HAXOXKOEeHWE B Npupoae

22

Obuwaa xapaktepuctuka anemeHToB VIA-rpynnbl. OCOOEHHOCTM CTPOEHUsI aTOMOB,
XapakTtepHble cTeneHun okucrieHus. CTpoeHue n msmyeckme CBOMCTBa NPOCTLIX BELLECTB
- KMCnopoaa u cepbl. ANMOTPOMHbIE MoAUUKaUMK Kucnopoga u cepbl. XUMUYeECKue




cBoKcTBa cepbl. CepoBoAopoAa, CTPOEHUE, PU3NYECKUE U XMMUYECKne cBonCTBa. OKCUabl
cepbl Kak MpeacTaBMTENM KUCHOTHLIX OKCMAOB. CepHasa kucrnota, usnyeckme wu
XUMUYECKME CBOWCTBA (00LIME Kak NPeacTaBMTENs Kracca KUCIOT M cneuududeckne).
XUMUYECKME peakumm, nexaiyye B OCHOBE MPOMbILLIIEHHOTO cnocoba Nnony4YeHnsa CEPHON
KMCnoTbl. [MpumeHeHne. Conu CEPHOW KUCMOTLI, KAYEeCTBEHHAa peakuMa Ha cynbdar-
MOH. HaxoxgeHue cepbl U €e COeAMHEeHun B npupoae. XMMUYECKOe 3arpsasHeHue
OoKpyXatoLlen cpefbl COeAMHEHNAMU Cepbl (KUCNOTHBLIE AOXKAU, 3arpasHEHne BO3ayxa u
BOAOEMOB), CMOCOObI €ro NpeoTBpaLLEHUS
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Obuwaa xapakrepuctuka asnemeHToB VA-rpynnbl. OCOBEHHOCTM CTPOEHMS aTOMOB,
XapakTepHble CTENEHM OKUCMEHMA. A30T, pacnpocTpaHeHne B npupoge, huanyeckne u
XuMuyeckne cporictea. KpyroBopoT asota B npupoae. AMMMUaK, ero pusnyeckme u
XUMUYECKUE CBOWCTBA, MOMyYEHUE U npumeHeHne. Conm ammOHUsA, UX PUNYECKME U
XUMUYECKME CBOWCTBA, MpUMEHeHMe. KayecTBeHHas peakuuss Ha MOHbl aMMOHMS.
A30THas KuUCnoTa, ee nomny4vyeHue, ou3anveckme u xumuveckue ceoncrtea (0bLume kKak
npeacrTaBUTENA Knacca KACNOT U cneyuduyeckme). icnonb3oBaHne HUTPaATOB U CONen
aMMOHUSA B KQYeCTBE MUHEPANbHbIX yA06pEeHUI. XMMUYECKOE 3arpsisHEHNE OKpYXaloLLEen
cpedbl CoeguMHEeHUsAMM as3oTa (KMCMOTHbIE AOXAU, 3arpA3HeHue BO34yxa, MOYBbLI U
BOOOEMOB)
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docdhop, annoTponHele mogudukauumn docdopa, pusnyeckme n XuMmnu4eckue CBOMCTBA.
Okeng docchopa (V) u ochopHaa kucnota, PpUsMYEeCcKUe U XUMUYECKME CBOMCTBA,
nony4veHue. Micnonb3oeaHue pochaToB B KAYECTBE MUHEPATbHBLIX YyA0BpEHUI
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Obuwaa xapaktepuctuka anemeHToB IVA-rpynnbl. OCOOEHHOCTM CTPOEHUsI aTOMOB,
XapakTepHble  CTENeHW  OKUCIEeHus.  Yrmepod, annotponHbie  MoauduKkauuu,
pacnpocTpaHeHme B npupode, (U3MYECKME U XUMUYECKME CBOWCTBA. Aacopbuus.
KpyrosopoT yrnepoga B npupoge. Okcuabl yrinepoga, ux (ousnyeckme u xummyeckue
CBOWCTBA, AENCTBMUE HA >KUBbIE OPraHM3Mbl, NONYYEHUE U NPUMEHEHUE. DKONOTNYecKne
npobnemsl, cBA3aHHble ¢ okcuaom yrrnepoaa (IV); runotesa rmobanbHOro NoTenneHust
Knumara; napHUKOBbIN 3hhekT. YronbHas KUCNoTa M ee conu, Ux duandeckme u
XUMUYECKUE CBOMCTBA, NOMNyYeHUe n npumMmeHeHmne. KauecTBeHHasa peakuyms Ha kapboHaT-
noHbl. cnonb3oBaHue kapboHaToB B ObITy, MEAMLUHE, NPOMBILUAIEHHOCTU U CENBCKOM
X03AUCTBE
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MepBOHaYyanbHble NOHATUSA 00 OpraHMYECKMX BELLECTBAxX Kak O COEAUHEHUSX yrnepoaa
(MeTaH, aTaH, 3TUNEH, aueTUNeH, 3TaHON, MUUEpPKH, yKCycHas KucrnoTa). Mx coctas |
XUMUYECKOE CTpoeHmne. MNMoHATMe 0 BUONOrMYeckn BakHbIX BELLECTBAX: Xupax, Oenkax,
yrneeogax - U Ux ponu B >KU3HW yenoseka. MatepuanbHOe €QUHCTBO OPraHUYEeCcKuX M
HEeOopPraHM4e CKMx COeAUHEHUI

2.7

KpemHuin, ero usmnyeckne u XuUMUYECKMe CBOWCTBA, MOSIyYEHUE W MNPUMEHEHMUE.
CoeanHeHns kpemHua B npupoae. Obwue npeacraeneHna o6 okcuae kpemuus (IV) n
KpeMHUEeBOW kucnote. Cwunukatbl, WX WCMONb30BaHume B OblTy, MeguuuHe,
NPOMbILLIIEHHOCTU. BakHenwme CTponTenbHble MaTepuarnbl: KepaMuka, CTEKNO, LLEMEHT,
OeToH, >xene3obeToH. [MpobGnembl 6e30MacHOr0  WUCMNOMb30BAHUSA  CTPOUTENbHbIX
MaTepuanoB B MOBCEAHEBHOMN XXN3HM

2.8

XUMUYECKMIT SKCNEPUMEHT. M3y4veHue oOpasLoB HEeOpPraHM4Yeckux BELLECTB, CBOMWCTB
COMNSAHOM KUCMOTbI; NPOBEAEHNE KAYECTBEHHbIX PEaKLMin Ha XIOPUA-NOHbI U HabnaeHne
MPU3HAKOB MX NPOTEKAHWUS; OMbIThI, OTpaXKaLme PU3NYEeCKNe U XMMUYECKNE CBOWCTBA
rafioreHoB M UX COeAWHEHWn (BO3MOXHO WCMNONb30OBaHME BUAEOMaTepUanoB);
O3HaKkoMneHuwe ¢ obpasuamu xnopuaos (ranoreHnwaoB); O3HAKOMIEeHue ¢ obpasuamu
cepbl M ee COeAUHEHUAMU (BOSMOXKHO UCMOSBL30BaHNE BUAEOMATEPMANOB); HabnaeHne
npouecca obyrnMBaHua caxapa nog AencTBUEM KOHLUEHTPUPOBAHHOW CEPHOWM KUCNOThI;
U3y4YeHUe XMMUYECKMX CBOWCTB pa3baBNeHHOM CEepHOW KUCMOTbl, NPOBEAEHUE
Ka4eCTBEHHOW peakuuu Ha cynbdaT-uoH u HabngeHume npusHaka ee NPOTEKaHUS;
O3HaKkoMneHue ¢ du3M4YeckuMu CBOWCTBaMM asoTta, docdopa u KUX coeguHEHUN
(BO3MOXXHO UCNONb30BaHUE BUAEOMATEpPMAanoB), obpasuaMuM asoTHbIX U POCHOPHBIX
yao0OpeHuit; nonyyeHue, cobupaHue, pacno3HaBaHUE U WU3ydeHWEe CBOWCTB aMMMWaka;
NpoBeAEHNEe Ka4yeCTBEHHbLIX peakuuii Ha WMOH aMMOHMA U hocdaT-uOH U U3yyeHue
NPU3HaKOB MX MPOTEKaHWUs, B3aUMOAENCTBUE KOHLUEHTPUPOBAHHOW A30THOW KUCAOTLI C




Meabld  (BO3MOXHO  MCMONb3OBaHWEe BuMAEOMaTepuanoB), WU3y4YeHWe Moaernen
KpUCTannUYeCcKnx peLLeTok anmasa, rpacura, dynnepeHa; 03HakOMMNEHME C NPOLLECCOM
agcopbumMm  pacCTBOPEHHbIX BELLUECTB AaKTUBMPOBAHHbIM YIMEM W YCTPOWCTBOM
npoTMUBOrasa; nonyyeHue, cobupaHme, pacno3HaBaHue u U3y4yeHme CBOWCTB YrMEKUCnoro
rasza; NnpoBeAeHMEe KauyeCTBEHHbIX peakumin Ha kapboHaT- U CUNMUKAT-UOHbI U U3yYEeHUe
NPU3HAKOB UX MPOTEKAHUS; O3HAKOMITEHME C NPOAYKLUMEN CUNMKATHON NPOMBILUNEHHOCTHU;
peweHne 3KcnepumeHTarnbHbIX 3agad no TeMe "BakHenwwue HemeTansibl M UX
coeagnHeHuns"

MeTannbl U UX COeaUHEHUS
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O0was xapakTepucTuka XUMMYECKMX IMEMEHTOB - METamnfoB HA OCHOBaHUW UX
nonoxeHus B lNepuognyeckon cucteme xumumyeckux anemeHtos [O.WN. Menageneesa u
cTpoeHna atomoB. CTpoeHue mMeTannoB. Metannuueckas CBS3b M MeTannuyeckas
Kpuctannuyeckasa peweTtka. InekTpoxXuMUYeCcKUid psa HanpaXKeHMn MeTansnoB

3.2

dusnyeckne n xummudeckne ceoictsa Metannos. ObLme cnocobbl NONy4YeHUst METANOB.
MoHsATE O KOPPO3UKM METANMOB, OCHOBHbIE CMOCOOLI 3aLUMTbI MX OT KOppo3uu. Cnnaebl
(cTanb, YyryH, AOpantoOM1MHKIA, BPOH3a) U UX NPUMEHEHME B ObITY U MPOMbILLIEHHOCTU

3.3

LLenoyHsle MeTannbl: NOnoxeHue B [epnoguyeckon CUCTEME XMMUYECKUX SNEMEHTOB
O.N. MeHngeneeBa; CTpoeHuMe KX aTOMOB; HaxoxaeHwe B npupoge. Pusnveckue wu
XUMUYECKUE CBOMCTBA (Ha npumMmepe Hatpua u kanuda). Okcuabl U TMAPOKCUMALI HATPUS U
Kanus. NpUMEeHeHUe LWENOYHBIX METANIOB U UX COEAUHEHUN
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LLlenoyHo3emMenbHble MeTannbl MarHWin W Kanbuui: nonoxkeHue B [leprnogunyeckon
cucteme xummudeckux anementos .M. Mengeneesa; CTpOEHUE UX aTOMOB; HaxoXaeHue
B npupoae. duanyeckue u XMMUYECKME CBOWCTBA MarHuMs u kanbuus. BaxHeliwme
COeAMHEeHMa Kanbuua (okcua, ruapokcup, conu). XKecTkoCTb BOAbI U CMNOcobbl ee
yCTpaHeHus

3.5

ANIOMUHUIA: nonoxkeHne B [lepuoandeckon cucremMe xumumyeckux anementos [.U.
MeHaeneeBa; CTpOeHME aToMa; HaxoxaeHue B npupoge. dPuanyeckme n XMMUYECKUE
CBOWMCTBA antoMUHUA. AM(OTEpPHbIE CBOWCTBA OKCMaAa U rmapokcuaa antoMUHUA
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Xeneso: nonoxeHue B [lepunogunyeckon cuctemMe XuMudeckux anemeHtos [O.U.
MeHaeneeBa; CTpOeHME aToOMa; HaxoxaeHue B npupoge. dPuanyeckme n XMMUYECKUE
cBoKcTBA xenesa. Okcuabl, rmapokcuabl n conu xenesa (I) n xxenesa (lll), ux cocras,
CBOWCTBA U NONy4veHune

3.7

XUMWUYECKMIA IKCMIEPUMEHT: O3HaKOMIMeHue ¢ obpasuaMum MeTanmnoB M CNnaBoOB, MX
Pu3ndeckuMmn CBOWCTBaAMU; U3YYEHUE pPEe3ynbTaTOB KOPPO3UM MeEeTannoB (BO3MOXHO
UCNoNb30BaHUE BMAEOMATEPUANOB), 0COOEHHOCTEN B3aUMOAENCTBUS OKCMAA KanbLUs 1
HaTpuAa ¢ BOAOW (BO3MOXHO MCMNONb30BaHWE BUAEOMATEPMANOB); UCcneaoBaHMe CBOMCTB
JKECTKOW BOAbI; NPOLIECCa TOPeHUs >kene3a B KUCNOpPOAe (BO3MOXHO MCNOJSb30BaHWUE
BMAEOMATEPMASIOB); MPU3HAKOB NPOTEKAHUS KAYECTBEHHBLIX PEaKLMA HA WOHBLI (MarHus,
Kanbuus, anoMuHus, uuHka, xenesa (II) un xenesa (Ill), mean (ll); HabniogeHue u
ONMCaHMe MPOLECCOB OKPALUMBAHUA MNNAMEHW MOHAMM HAaTPUs, Kamua W Kanbuus
(BO3MOXHO UCMOMb30BaHWE BMAeOoMaTepuanos); uccnegosaHme amdOTEPHbIX CBOMCTB
rMapokcuga anoMUHMA U TMAPOKCMAA LUHKA; PELUeHUE SKCMEepPUMEHTAanNbHbIX 3agad no
Teme "BaxkHenwime metannbl U ux coeguHeHuns"”

XuMusa 1 okpyxatowasa cpeaa

4.1

HoBeble mMaTepuansl M TexHomoruu. BelwiectBa u Matepuansl B NOBCEAHEBHOW >XU3HW
yernoeeka. XuMuss U 340poBbe. BesonacHoe MUCNONb30BaHWE BELUECTB U XMMWYECKUX
peakuuii B 6bITy. MepBasi NOMOLLB MPKU XMMUYECKMX OXKOTax U OTPaBleHMUsIX
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OCHOBbI 9KONOrMYECKON rPamMoOTHOCTU. XUMUYECKOE 3arps3HeHne OKpy»Xalowen cpeabl
MOK. Ponmb xvMuu B peELLUEHUM IKONOrmveckmx npodbnem. [MpupoaHblE WCTOYHUKM
yrneeoaopoaos (yronb, NPUPOAHbLIA ra3, He(Tb), NPOAYKTbI UX NepepaboTku, ux ponb B
ObITY U NPOMBILLUAIEHHOCTH




4.3 XUMUYECKMIA SKCMEPUMEHT. wu3ydeHue oOpas3yoB martepuanoB (CTEKNo, Chnnasbl
MeTanmnoB, NOSIMMEPHbIE MaTepuansi)

155.7. Ina npoBeAeHNA OCHOBHOIO rocy4apCTBEHHOro ak3aMmeHa no xumuu (ganee - Ord no xumun)
UCNonb3yeTcsa nepeyeHb (kogudukatop) npoBepsaeMbiX TpeOOBaHUM K pe3ynbTatam 0CBOEHUA OCHOBHOW
obpasoBaTtenbHON NporpaMmMbl OCHOBHOTO 00Lero o6pa3oBaHua U 3IEMEHTOB COAEPXKAHUS.

Mpoeepsaemblie Ha OIS no xumun TpeboBaHua
K pesynbTataM OCBOEHUSA OCHOBHOM 06pa3oBaTenbHON NPOrpamMmmbl
OCHOBHOrO 00Llero obpaszoBaHus

Kon MpoBepaemble TpeboBaHMA K NpeaMeTHbIM pedynbTatam 6a30BOro ypoBHS
npoBepsAemMoro OCBOEHUSA OCHOBHOM 06pa3oBaTenbHON NPOrpamMmbl OCHOBHOIO obLIero
TpeboBaHus oGpasoBaHusa Ha ocHoBe $IOC
1 MNpeacraesneHue:
1.1 O MNO3HABAEMOCTW SABMEHWI NPUPOAbl, NOHMMAaHUE OOBLEKTMBHOM 3HAYUMMOCTM

OCHOB XMMWYECKOW Haykm Kak o0OnacTu COBPEMEHHOr0 €eCTEeCTBO3HaHus,
KOMMOHEHTa oOLen KynbTypbl M MPaKTUYECKOW AeATENbHOCTM YerioBeka B
YCMOBUSIX COBPEMEHHOT0 06LLUeCTBa; MOHMMaHWe MeCcTa XUMWUU Cpean ApYyrux
€CTECTBEHHbIX HayK

1.2 O HayyHblX MeTOoAax TMO3HaHMS, B TOM YMCINE SKCNEPUMEHTamNbHbIX W
TEOPETUYECKUX METOAAax WCCNEeAOBaHUS BELUECTB W U3YYEHUS XUMWUYECKUX
peakuuil; ymeHue MCronb3oBaTb MOAENW AN OGbACHEHMS CTPOEHMS aTOMOB M
MONEKY

1.3 0 cepax npodecCUoHaNbLHON AEATENbHOCTU, CBA3AHHLIX C XUMWER W
COBPEMEHHBIMU TEXHOMOTMAMM, OCHOBaHHBIMWU HA AOCTUMXKEHUAX XUMUYECKON
Hayku, 4YTO MO3BOMNMT ODy4YaloLMMCH paccmaTpuBaTb XMMMIO Kak cdpepy cBoein
Oyaywen npod)eCCUOHAmNbHOW AEATENbHOCTU WM CAenaTtb OCO3HAaHHbIA BbIOOD
XUMUU Kak NPounbHOro npegmMera npu nepexoie Ha ypoBeHb CpeaHero ooLwero
obpasoBaHus

2 BrnageHne CUCTEMOW XUMUYECKMX 3HAHUA W YMEHWEe TMPUMEHATbL CUCTEMY
XUMUYECKUX 3HAHUI, KOTOPAs BKITIOYAET:

2.1 Ba)XHENLUME XUMMUYECKME TMOHATMA. XUMWUYECKWW INeMeHT, aToM, MONekyna,
BELLIECTBO, NPOCTOE U CMNOXHOE BELLIECTBO, OAHOPOAHASA U HEOAHOPOAHAA CMECH,
OTHOCUTENNbHbIE aTOMHAA U MOJEKYNAPHAA MACChl, KONMYECTBO BELLECTBA, MOb,
MOMNApHaa Macca, MONSAPHbIn 06beM, OKCuA, KACNOTA, OCHOBAHWE, COMb
(CpeaHss)), xuMM4eCcKasl peakuusi, peakumm COEAMHEHUS, peakuun pasnoXKeHus,
peakumMn 3amMelleHud, peakumn obmeHa, TennoBow 3heKkT peakummn, 3K30- U
SHAOTEPMUYECKME peaKkummn, pacTBOpP, MaccoBasi 40N XMMUYECKOTO 3rieMeHTa B
COEAMHEHUN, MaccoBasd AONs M MNPOLEHTHas KOHUEHTpauus BewecTBa B
pacTBOpe, AP0 atomMa, SMNEKTPOHHBLIA CNOW aroma, aToMHasa opbutanb, paauyc
aToma, BaNeHTHOCTb, CcTeneHb OKMCNEHUS, XuMu4yeckas CBSI3b,
3NEKTPOOTPULATENBHOCTb, NONAPHAA U HENONAPHAA KOBAaNEHTHAsA CBA3b, MOHHAs
CBA3b, METaNnnUyeckas CBA3b, KPUCTaNnMYeckaa pelleTtka (aToMHas, MOHHas,
MeTannuMyeckasa, MONEKynsapHas), WOH, KaTWUOH, AaHWOH, J3NEeKTPONUT U
HEaNEeKTPONUT, SMNEKTPONMTUYECKAa AuccoUMaums, peakuum MOHHOro OOMeEHa,
OKUCITUTENbHO-BOCCTAHOBUTENbHbBIE PEeakuuu, OKUCIMTENb U BOCCTAHOBUTEND,
OKUCIIEHME U1  BOCCTAHOBIEHWE, 9NEKTPOnM3, XUMUYECKOE pPaBHOBECHUE,
obpatumble M HeoOpaTuMble peakuuu, CKOPOCTb XMMUYECKOW peakuuu,
katanuaatop, NAK, Kopposua meTannos, cnnassbl

2.2 OCHOBOMONarawLwue 3akoHbl XMMUU: 3aKOH COXPaHEHWUS MacCbl, NEPUOAUYECKUI
3akoH .M. MeHaeneesa, 3aKOH NOCTOSHCTBA COCTaBa, 3akoH ABoragpo
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TEOPUM XUMUWU: aTOMHO-MOMEKYNsIPHAs TEOopwusi, TEOopuUsl SMEKTPONUTUYECKOI
Aanccoumauum

3 BrnageHue ocHOBaMn XMMUYECKOW rPaMOTHOCTU, BKNIOYAIOLEN:

3.1 YMEHUe MpPaBUNbHO MCMOMbL30BaTb M3Y4YEHHbIE BELUECTBA M MaTepuanbl (B TOM
YMCre MUHepanbHble yaobpeHus, meTannbl U Cnna.bl, MPOAYKTbI NepepaboTKu
NPUPOAHBLIX UCTOMHUKOB YrNeBoaopoaoB (yrnga, npupoaHoro rasa, HedTu) B ObITy,
CENbCKOM X035MCTBE, HA MPOU3BOACTBE U NOHUMAHUE 3HAYEHUS XUPOB, BENKOB
YyrneBoaoB ANS OpraHM3ama YernoBeka; yMeHUe NPorH03mpoBaTh BNUSHME BELLECTB
U XMMUYECKUX MPOLIECCOB HAa OPraHU3M YENnOBEKA W OKPYXKAIOLLYH MPUPOAHYIO
cpeny

3.2 YMEHUE WHTErpupoBaTb XUMMWYECKME 3HAHUSA CO 3HAHUSIMU APYruX ydebHbIX
npeameToB

3.3 Hanu4ue onbita paboTbl C PA3NUYHLIMWU UCTOMHUKAMU UHOPMALUKU MO XMMUK
(Hay4yHaqa u Hay4yHO-MONMyNApHaa nNUTepaTtypa, CnoBapu, CrpaBOYHUKU, UHTEPHET-
pecypchl)

34 yMmeHue 06bEKTUBHO OLIEHMBATb MHOPMAaLMIO O BELECTBAX, UX NPEBPaLLEHUsIX
U NPaKTUYECKOM NPUMEHEHUU U YMEHWE UCMOMNL30BATL €€ ANA peLueHns yuebHo-
no3HaBaTenbHbIX 3a4a4

4 BrnageHue oCHOBamMM MOHATMWHONO annapara U CUMMBOMMYECKOro A3blka XUMWUU
Ana cocTtaBneHns (hopMyn HeOopraHUYeCkux BELECTB, YPaBHEHUA XUMUYECKUX
peakuuin; oCHoBamMun xumudeckon HomeHknatypbl (IUPAC u TpuBuansHOR)

5 YMeHue o0bACHATL CBA3b NOJIOXEHUS1 anemMeHTa B [lepuoamyeckon cucreme ¢
UYMCMOBbLIMU  XapPakTEPUCTUKAMU CTPOEHMS AaTOMOB XMMUYECKMX SMEMEHTOB
(cocraB u 3apaa sapa, obuiee YMcno aNeKTPOHOB), pacnpeaeneHnem SrekTpoHOB
No SHEpPreTMYEeCcKNM yPOoBHSIM aTOMOB NEPBLIX TPEX NEPUOAOB, KANUSA U KanbLUus

6 MNpegcraBneHne 0 Nnepuoan4ecKko 3aBMCUMOCTU CBOWCTB XMMWUYECKUX NTEMEHTOB
(paanyc artoma, aneKTpoOTpMUATENbHOCTb), MPOCTbIX WU CMOXHbIX BELECTB OT
NONOXeHUs1 3aNeMeHTOB B Nepnogunyeckon cucteme (B Marnblx Nnepuogax u rnaBHbIX
noAarpynnax) u 3NeKTPOHHOro CTPOEeHUs aTtoma

7 YMeHue knaccuuympoBaThb:

71 XUMUYECKNE SNEMEHTbI

7.2 HeopraHum4eckue BeLecTea

7.3 XUMUYECKUE peakuun

8 YMeHue onpeaensrTsb:

8.1 BANEeHTHOCTb U CTENEHb OKUCNEHNUST XMMUYECKNX BNEMEHTOB, 3apsad UOHA

8.2 BUO XMMUYECKON CBA3M WU TUM KPUCTANNMYECKON CTPYKTYPbl B COEAUHEHNAX

8.3 Xapakrep cpeabl B BOAHbLIX pacTBOpax BeLWeCTB (KUCMOT, OCHOBaHWI)

84 OKWUCNUTENb U BOCCTAHOBUTENb

9 YMeHue xapakrepu3oBaTtb pPU3NYECKUE U XMMUYECKNE CBONCTBA:

9.1 NPOCTbIX BELLECTB (KMCNOpo4d, 030H, BOAOPOA, rpaduT, anmas, KpeMHui, asor,
docop, cepa, XNop, HAaTPUI, Kanuii, MarH1in, Kanbuui, anioMUHUIA, XKeNes3o)

9.2 CNOXHbIX BeELWEeCcTB, B TOM 4WUCMe MX BOAHbLIX pacTBopoB (Boga, amMmuak,

XMOpOBOAOPO4, CEPOBOAOPOA, OKCUALI U ruapokcuabl metannos | - A rpynn,




anomuuua, megu (1), umHka, xenesa (Il v lll), okcnawl yrnepoaa (Il v IV), kpemHua
(IV), asota u docopa (lll u V), cepol (IV n VI), cepHucras, cepHas, asoTucras,
a3oTHas, dhochopHas, yronbHasa, KpeMHUEBAS KUCNOTA U UX COJIN)

9.3 NPOrHO3UMpoOBaTh U XapakTepusoBaTb CBOWCTBA BELWECTB B 3aBMCUMOCTU OT MUX
cocTaBa W CTPOEHWUS, NPUMEHEHWE BELLECTB B 3aBUCUMOCTM OT UX CBONMCTB,
BO3MOXHOCTb MPOTEKAHUS XMMUYECKUX MPEBPALLEHNIA B PA3MNUYHLIX YCIOBUAX

10 YMeHUe coCTaBNATb MONEKYNSAPHbIE U MOHHbIE YPABHEHUA peakuuin, B TOM Yucne:

10.1 peakumin MOHHOTO 0bMeHa

10.2 OKMCNUTESIbHO-BOCCTAHOBUTENBHbIX Peakuni

10.3 UAMIOCTPUPYIOWKNX  XMMUYECKME  CBOWCTBA  MW3YYEHHBLIX KnaccoB  (rpynn)
HeopraHu4e CkmMx BELLECTB

10.4 noATBEPXKAaloLWMX reHETUYECKYIO B3aUMOCBA3b MEXOY HUMMK

11 YMeHue BbIMMCNATL (NPOBOAUTL PacyeTbl):

11.1 OTHOCUTESNbHYIO MOMEKYNAPHYIO U MOJIIPHYIO Macchl BELLECTB, MaCCOBYIO OO
XUMUYECKOTO SNeMEHTa B COEAUHEHUM

11.2 MacCOBYIO OO BELLECTBA B pacTBope,

11.3 KOMNMYeCTBO BELLECTBA U €r0 Maccy, 06beM rasoB

11.4 Mo ypaBHEHUAM XUMMUYECKUX PeakLMi U HAXOAUTb KONMUYECTBO BELLIECTBA, O0BbEM
U Maccy peareHTOB UK NPOAYKTOB peakumm

12 BnageHue (3HaHWe OCHOB):

12.1 OCHOBHbIMM ~ METOJAaMM HAy4yHOro no3HaHus (HabniogeHue, WU3MEPEHUE,
3KCNEPUMEHT, MOAENUPOBAHME) MPU U3YYEHUMN BELLECTB U XUMUYECKUX ABMEHUI;
yMeHue cchopMynmpoBaTb NPobnemy u NpeanoXuTb NyTU €€ peLleHns

12.2 6e3onacHoOn paboTbl C XMMWUYECKMMU BELLECTBAMU, XUMWYECKOM MOCYyAON U
nabopaTtopHbiM 060pya0BaAHUEM

12.3 npasunamm ©Ge3onacHoro obpaweHna ¢ BewecTBaMKu, WCMNOMNb3yEMbIMU B
NOBCEAHEBHOM >MU3HMW, MPaBMIIamMu NOBEAEHUS B LENsxX cOepexxeHnsa 340poBba U
OoKpy>atoLein NpupoaHoON cpeabl; NMOHMMaHue Bpeaa (0nacHOCTU) BO3AENCTBUA Ha
>KMBbIE OPraHnM3ambl OMpPEedesNieHHbIX BELECTB, CNOCOBOB YMEHbLLUEHWUS WU
npeaoTBpaLLEHUs X BPEAHOIO BO34ENCTBUSA

13 Hanuyme npakTMyecKkux HaBLIKOB MAAHMPOBAHNUA M OCYLLECTBIEHUS CAEAYIOLMNX
XUMUYECKNX IKCNEPUMEHTOB:

13.1 n3yyeHme u onucaHue PU3NYECKUX CBOWCTB BELLUECTB, O3HAKOMIMEHWE C
PUNYECKUMU U XUMUHECKUMU SABAIEHUAMMU; ONbITbI, UIMIOCTPUPYIOLLUE NPU3HAKM
NPOTEKAHUS XMMUYECKUX PEaKLUi

13.2 u3ydeHue cnocoboB pasaeneHnsa cmecen

13.3 NonyyYeHne KUCrnopoaa u usydeHue ero CBOMCTB; NONy4eHne BOAOPOAA U U3yveHne
€ro CBOWCTB; MOSy4eHWe YINEKUCNOro ra3a u u3yvyeHue ero CBONCTB; NOMy4YeHue
aMMmMaKka u U3y4yeHue ero CBONCTB

13.4 NPUroTOBNEHME PacTBOPOB C ONpeaenieHHOW MacCOBOW AO0NEeN PacTBOPEHHOrO
BELLECTBA

13.5 npUMEHEHWEe WHAUKATOPOB (Nakmyca, meTunopawxa u deHondpTanenHa) anga




onpeaeneHns xapakTepa cpefibl B pacTBOpax KUCMOT 1 LLENoYe

13.6

uccnegoBaHWe M OMUCAHWE CBOWCTB HEOPraHUYECKUX BELUECTB pPasnUYHbIX
KNaccoB; U3y4eHUE B3aMMOJENCTBUS KUCMOT C METaNNaMu, okCuaamu MeTanmnos,
pacTBOPUMBLIMU U  HEPACTBOPUMBLIMWU  OCHOBAHUAMU, COMAMM; MNOMydYeHUe
HepacTBOPUMBIX OCHOBaHWIA; BLITECHEHWE OJHOrO MeTanna ApyruM U3 pactsopa
CONU; UccneloBaHne aMdOTEPHBLIX CBOUCTB MMAPOKCUAOB antoMUHUS U LIUHKA

13.7

pewleHne aIKCNepuMeHTanbHbIX 3agad no Temam: "OCHOBHbIE  Knacchl
HeopraHn4ecknx coeanHeHnn"; "OnekTponuTuyeckas auccoumauma”;
"BaxkHENLLME HEMETANNbl U UX CoeauMHeHusa"; "BadkHenwme meTanmnbl U Ux
coegnHeHns"

13.8

XUMWYECKUE IKCMEPUMEHTLI, UNNIOCTPUPYIOLLME MPU3HAKA NPOTEKAHUSA peakuui
MOHHOrO OOMEHa; KA4yeCTBEHHble peakuuMum Ha NpUCYTCTBYIOLUME B BOAHbIX
pactBopax WOHbI: xropuia-, 6poMmua-, noama-, cynbdar-, docdar-, kapboHar-,
CUMNUKAT-aHWOHbI, TUAPOKCUA-UOHBI, KATUOHbI AMMOHMUSA, MarHus, KanbLus,
anMuHKa, xenesa (2+) u xxenesa (3+), meau (2+), UMHKa

14

YMeHue:

14.1

NpeacTaBnATb pe3ynbTaTbhl dKCMEPUMEHTA B hOpPMEe BbLIBOAOB, [10Ka3aTEMNbCTB,
rpadoMkoB 1 Tabnuy 1 BbISIBMSATL SMNIUPUYECKUE 3aKOHOMEPHOCTU

14.2

yCTaHaBMBAaTb CBA3M MeXy peanbHo HabniogaemMbIMU XUMUYECKUMU SBIIEHUSIMU
U npoueccamu, NPOUCXOAALLUMMU B MaAKpPO- U MUKPOMUPE, OBBACHATb MPUYUHDI
MHOroobpasus BeLIECTB

MepeyeHb 3NEMEHTOB COAEPXaHUs!, MPOBEPAEMbIX HA OCHOBHOM
rocyaapCTBEHHOM 9K3aMeHe Mo XUMUK

Kopg

MNpoBepAeMbIi aNEMEHT CoaepXKaHnA

I'IepBOHaqan bHbl€ XUMNYECKNE NMOHATUA

1.1 Yuctble BewecTsa u cmecu. Cnocobbl pasgeneHnsa cMecen

1.2 ATOMBbI U MOMEKysnbl. XUMudeckue anemeHTbl. CUMBOMbI XUMWUYECKUX SNEMEHTOB.
MpocTbie U CNOXHbIE BELLECTBA.

1.3 Xumnyeckas dopMyna. BaneHTHOCTb aTOMOB XMMWUYECKUX 3nemeHToB. CTeneHb
OKMUCNEHMNSA

14 3aKoH NoCTosIHCTBA cocTaBa BewlecTB. OTHOCMTENbHAaa atToMHasa macca. OTHOCUTENbHAA
MonekynspHas macca. MaccoBas 4ons XMMUYECKOTO 3IEMEHTA B COEAUHEHUN

1.5 KonuuectBo BeulecTea. Monb. MonsipHaa macca. MonspHbii 06bem ra3os. BaanmocBsa3sb
KONMYECTBA, MaCChl M YNCa CTPYKTYPHbIX €4WHUL, BELLECTBA

1.6 dusnyeckne n xummudeckne gpneHud. XMmudeckaa peakums M ee npusHaku. 3akoH
COXpaHeHMsA Macchbl BeLecTB. XMMUYECKUE YyPaBHEHUSA

2 MNepuognuecknin 3akoH u [lepuogndeckaa cuctema XMMUYeCKux anemeHtos [.U.
Menaeneesa. CTpoeHue aToMOB

2.1 MNepuognuecknin 3akoH. [lepuoguyeckad cuctema XuMudeckux anemedHtos [O.A.
Menaeneesa. NMepuoabl u rpynnbl. PUINYECKUIA CMbICIT MOPSAKOBOro HOMepa, HOMEpPOB
nepuoaa u rpynmnbl anemeHTa

2.2 CtpoeHne atomoB. CoOCTaB aTOMHbIX 4daep. WM3oTtonbl. 3OnNekTpoHbl. CTpoeHue




3MNEKTPOHHbIX 0BOMOYEK aTOMOB MNEPBbIX 20 XMMWUYECKUX 3NEMEHTOB [lepnoandeckon
cuctembl .. MeHgeneesa

23

3aKOHOMEPHOCTU B UBMEHEHMUMN CBONCTB XMMUYECKUX NIEMEHTOB NEPBLIX TPEX MEPUOTOB,
Kanus, kKanbuua (paguyca atoMOB, 9MNEKTPOOTPULATENBHOCTM, METasIMYECKUX WU
HEMETanMM4eCckux CBOWCTB) U UX COEANHEHWIN B COOTBETCTBMU C MONIOXKEHUEM SNTEMEHTOB
B [Mepnognyeckoin cucteme u CTPOEHMEM UX aTOMOB

CTpoeHue BeLlecTBa

31

Xummyeckas CBSA3b. KoBaneHTHasd (nondapHasa ] HenonapHas) CBSA3b.
OnekTpooTPULATENBHOCTL XMMUYECKMX 3neMeHTOB. MoHHas cBAsb. Metannuyeckas
CBA3b

3.2

Tunbl KPUCTANMYECKUX PELIETOK (aTOMHAasA, MOHHAas, MeTamnnuyeckas), 3aBUCUMOCTb
CBOWCTB BELLECTBA OT TUNa KPUCTaNNUYECKON pelleTkn U BUaa XMMUYECKON CBA3M

BaxHelilume npeacTaBUTENW HEOPraHWYECKUX BELLECTB. HemeTannbl U X COegUHEHUS.
MeTannbl U UX COeaUHEHUS

4.1

Knaccudpukaums 1 HOMEHKnatypa  HeopraHM4Yeckux  COeAMHEHWW:  OKCMAOB
(coneobpasyolumMe: OCHOBHbIE, KWUCMOTHblE, amdOTEPHbIE) U HeCconeobpasyoLUnE;
OCHOBaHWi (LLENOYU M HEPaCTBOPUMBLIE OCHOBAaHMWSA); KUCNOT (KMCnopoacoaepxawme u
6eckMcnopoaHble, OAHOOCHOBHbIE U MHOTOOCHOBHbIE); CONel (CpeaHUX U KUCTbIX)

42

Pusnyeckne u XMMUYECKUEe CBOMCTBA NPOCTLIX BELLECTB-HEMETANNOB; BOAOPOAA, XI0pa,
KMcnopogaa, cepsl, a3ota, hocdopa, yrnepoga, Kpe MHUs

43

dusnmyeckne M XMMUYECKME CBOWCTBA NPOCTLIX BELUECTB-METANMNOB: NMUTUSA, HaTpus,
Kanus, Mardust U KanbUuWsl, amiOMUHUS, JKeNe3a. SNEKTPOXUMUYECKUIA Psia HaMpPSHKEHUI
MeTannos

44

dusnyeckne U XMMWYECKUE CBOWCTBA BOAOPOAHbLIX COEAMHEHWW HEMEeTanmnos:
XIOPOBOAOPOAA, CEpOBOAOPOAA, aMMUAKA

4.5

dusnyeckne n XuMmn4eckne CBOKCTBa OKkCuaoB HemeTannos: cepol (1V, VI), asota (I, IV,
V), dbocdhopa (lll, V), yrnepoaa (Il, 1V), kpemHus (1V). MNonyvyeHne okcuaoB HEMETAnOB

46

Xumunyeckue ceoinctea okcuaos: metannos IA - lIA rpynn, unHka, meau (1) u xenesa (I,
). NMony4eHne OKCMAOB METANMOB

4.7

XuMmMyeckme CBOWCTBA OCHOBAHUM U amA)OTEPHbIX [UAPOKCUAOB (HA npumepe
rmapoKCUAOB anioMUHUA, Xenesa, uuHka). onyvyeHue OCHOBaHUM U amdoTepPHbIX
rMAPOKCUAOB

4.8

O0LmMe XMMNYEeCKUe CBONCTBA KUCNOT: XIMOPOBOAOPOAHOW, CEPOBOAOPOAHON, CEPHUCTON,
CEPHON, a30THON, POCHOPHON, KPEMHUEBOW, YronbHON. OCOObIE XUMUYECKUE CBONCTBA
KOHLUEHTPUPOBAHHON CEPHOM U a30THOM KMCNOT. MNMonyyeHne kucnot

49

O0Lme xuMmyeckue CBOWCTBA CpeaHux conen. MNMonyveHne conen

4.10

Mony4yeHne, cobupaHme, pacnosHaBaHue Bogopoaa, KUCnopoaa, ammuaka, yrnekucnoro
rasa B naboparopumu

4.11

MonyyeHne ammuaka, CEpPHON U a30THOM KUCMOT B NPOMbILLUNEHHOCTU. OBwme cnocobbl
nony4YeHns MeTansnos

412

eHeTu4Yeckas CBA3b Mexay Knaccamu HeopraHU4eCckUx CoOeanHEHnIn

XumMnyeckue peakuuu

51

Knaccudukaums XMMUYECKMX peakuun no pasfnmyHbiM NPU3HaKam: N0 YUCIY M COCTaBy
y4yacTBYIOLMX B peakuuMn BELLECTB, N0 TennoBoMy 3aheKTy, N0 U3MEHEHUIO CTEMNEHEN




OKMUCNeHna xuMmnyecknx anemMeHToB

52 TennoBoi 3hdEKT XMMUYECKOW peakuun, TEPMOXMMUYECKME YypaBHEHUA. IK30- U
3HAOTEPMUYECKME peakuun. TEPMOXMMUYECKUE YPABHEHMNSA

53 OkucnUTenbHO-BOCCTAHOBUTENBHbIE  peakuun. OKUCNUTENW U BOCCTAHOBUTEMM.
Mpoueccbl OKUCNEHWST W BOCCTAHOBIEHUA. OJMEKTPOHHbIA BanaHC OKWUCNUTENbHO-
BOCCT@HOBMUTESNLHOW peakumu

54 Teopua 9NEKTPONUTUYECKOW auccounaumu. KaTuoOHbl, aHWOHBLL. JNEKTPONUTLI WU
HeanekTponuTbl. CUNbHbIE K crabblie anekTponuTel. CTENeHb Anccounaumm

55 Peakunm noHHoro obmeHa. YCnoBusa npoTekaHus peakuuii MOHHOro obmeHa, NosHbIE U
COKpAaLLEHHbIE NOHHBIE YPABHEHMWSA peakunit

6 XuMusa 1 okpyxatowasa cpeaa

6.1 BellectBa u maTepuarnsl B NOBCEAHEBHOM XXU3HU YenoBeka. besonacHoe ucnonb3oBaHue
BELECTB M XUMUYECKMX peakuun B mnabopatopuu u ObiTy. lNMepBas nomows npu
XUMUYECKUX OXKOTax U OTPaBreHUaX

6.2 XnuMumyeckoe sarpsasHeHune okpyatoulen cpeabl (KUCAOTHbIE A0XKAMW, 3arpsA3HEHME NOYBHI,
BO34yxa M BOAOEMOB), cnocodbl ero npegoTepaieHus [pegenbHad gonyctumas
KoHUueHTpauua BewecTts (MNOK). Ponb XMuMuu B peLUEHUM SKONOTMYECKMX npobrem.
Ycunenue napHMKoBOro adpdekra, paspyLLueHme 030HOBOrO Crlos

6.3 MpumeHeHune cepbl, a3oTta, occopa, yrnepoaa, KPEMHUA U UX COEAUHEHUN B ObITy,
MeAULMHE, NPOMBILLAEHHOCTH U CEMNBCKOM XO03AWCTBE. MPUMEHEHUE METANIOB U CNIaBoB
(ctanb, YyryH, alopanioMUHUR, BPOH3a) B ObITY M MPOMBILUNEHHOCTU UX COEAUHEHUMN.
MoHATME O KOPPO3UKU METANIOB, OCHOBHbIE CMOCODLI 3aLLMTBI MX OT KOPPO3MU

6.4 MNpupogHble UCTOYHUKKU YrNeBo4opPoAOB (Yronb, NPUPOAHbLIA ra3, HeddTb), NPOAYKTbI UX
nepepaboTkn (6EH3UH), X pornb B ObITY U NPOMbILLUNEHHOCTH

6.5 MepBOHaYyanbHble NOHATUSA 00 OpraHMYECKMX BELLECTBAxX Kak O COEAUHEHUSX yrnepoaa
(MeTaH, aTaH, 3TUNEH, aueTuneH, 9TaHOn, MMUUEPKH, YKCycHasa kucnota). lNonatue o
OMONOrMYECKN BaXKHbIX BELLECTBAX: >XUpax, Oemnkax, yrneeodax - U UX POSN B >KU3HU
yenoseka

7 PacueTs!:

71 no dhopMyrnaMm XMMU4ECKMX COEANHEHNI

7.2 Maccbl (MaccoBOW) AONWU PaCTBOPEHHOMO BELLECTBA B pacTBope

7.3 Nno XMMUYECKUM YpPaBHEHUSM




B dbegepanbHbIX U permoHanbHbIX NpoLUesypax OLEHKM KavyecTBa 00pa3oBaHMA MCNOMb3YETCs NepeyeHb
(koandukatop) pacnpegeneHHbiX No Kraccam npoBepseMblX TpeboBaHMW K pe3ynbTaTtaMm OCBOEHUSI
OCHOBHOW 00pa3oBaTenbHON NPOrpaMMbl CpegHero obuiero o6pa3oBaHms U SNEMEHTOB COAEPXKaHUA MO
XUMUH.

MpoBepsemblie TpebOBAHUS K pe3ynbTaTtaM 0CBOEHUS OCHOBHOM
obpasoBartensHon nporpamMmmsbl (10 Knacc)

Kog MpoBepaemble NpeaMETHbIE PE3YNbTaTbl OCBOEHMS OCHOBHON 06pa3oBaTenbHON
npoBepsAemoro nporpaMmbl CpeaHero obuiero obpasoBaHust
pesynbrarta
1 TeopeTnyeckne 0CHOBbLI OpraHU4eCcKon XMMUK
1.1 CdopMnpoBaHHOCTb npeacraBneHun 0  XUMMYECKON COCTaBnAoLLEN

€CTEeCTBEHHOHAYYHOM KapTUHbI MUPA, PO XUMUKU B MO3HAHUW SIBIEHMIA MPUPOAbI,
B (POPMUPOBAHUM MBILLNIEHUST W KYNbTYpbl JIMYHOCTU, €€ hYHKLUMOHANbHOM
rPaMOTHOCTM, HEOBXOAUMOI ANSI PELUEHUst MPAKTUYECKUX 3aday U 3KOMOTMYECKM
060CHOBaHHOIO OTHOLLIEHWUS K CBOEMY 340POBbIO 1 MPUPOAHOI cpeae

1.2 BnapeHune CUCTEMON XUMNYECKUX 3HaAHWUNA, KoTopas BKITIOYAET:
ocHoBoMnonarawmoLwme NOHATMSA (monekyna, BaneHTHOCTb,
3MNEKTPOOTPULIATENBHOCTL, CTEMNEHb OKUCMEHWs, XUMUYeckas CBS3b, MOIb,
MONApHaa Macca, MONSAPHbIN OBbEM, YrnepoAHbi CKeneT, (PyHKUMOHAanNbHas
rpynna, pagwukan, W30Mepus, MW3OMEpPbl, TOMOSIOrMYECKUIA psg, TFOMOMOrN,
yrneBogopoAbl, KACMOpPOA- UM asoTcoaepkaliue coeauHeHud, Ouonorn4ecku
aKTMBHbIE BeLlecTBa (YrneBoabl, >kupbl, 6enku), MOHOMEP, NONMMEP, CTPYKTYPHOE
3BEHO, BbLICOKOMOJEKYNAPHbIE COEAWHEHWS); TEeOpUM W  3aKOHbl  (Teopus
XUMWUYECKOTO  CTPOeHMs  opraHudeckux  Bewecte A.M.  byrtneposa),
3aKOHOMEPHOCTU, CUMBOMUYECKUA A3bIK XUMUU, (DAKTOMNOrMYECKUe CBEAEHUSA O
CBOWCTBAxX, COCTaBe, MOMy4YeHunm U 6e30MacHOM MCNOSIb30BaHUU Ba>KHEMLUMX
HEOPraHMYECKMX U OPraHUYECKNX BELLECTB B ObITY U MPAKTUYECKOW AEATENBHOCTH
yenoseka

1.3 ChopMUpPOBAHHOCTL YMEHWI BLISBNAATL XapakTepHble MPU3HaKu MNOHATUR,
yCTaHaBNMBaTb MX B3aMMOCBSA3b, UCMOMNb30BaTL COOTBETCTBYIOLLME MOHATMSA NPU
OMNMCaHMKU COCTaBa, CTPOEHUS U NMPEBPALLEHNIA OPraHUYECKUX COeANHEHNN

14 C(hbOPMMPOBAHHOCTE YMEHWUW UCMNONb30BaTb XUMWYECKYID CUMBOMUKY And
COCTaBJIEHUS MONEKYNAPHbLIX W CTPYKTYPHbIX (Pa3BepHYTOM, COKpaweHHOR)
¢dopMyn  OpraHUMYECKUX BELIECTB W YPaBHEHUW XMMWYECKUX peakuun,
M3roTaBnmBaTb MOAENM MONEKYN OPraHUYecKUx BELLECTB ANS UINOCTpauun nx
XUMUYECKOTO U MPOCTPAHCTBEHHOIO CTPOEHMSA

1.5 CdopMUpOBaHHOCTbL YMEHWI yCTaHaBnMBaTb MNPUHAANEXHOCTb MW3YYEHHbIX
OpraHUYeckUxX BELLECTB NO MX COCTABY M CTPOEHUIO K ONpPEeAeneHHOMY Kraccy
(rpynne) coeguHeHui  (yrmeBogopoAabl, KMCNopoa WM asoTcogepxaiwyue
COEAUHEHMNA, BbLICOKOMONEKYNAPHbIE COEAWHEHUSs), AaBaTb MM Ha3BaHUSA Mo
cuctemartmuyeckon Homenknatype (IUPAC)

1.5 CdopMUpOBaHHOCTL YMEHWUS OMpedaensaTb BUAbl  XMMWUYECKOW CBA3U B
OpraHUYeckux CoOegUHEeHUsX (OAUHAPHBIE U KPATHbLIE)

1.6 ChopMUpPOBAHHOCTL  YMEHUA MNPUMEHATL. MONOXEHUA TEOpUU CTPOEHUSA
opraHuyeckux sewects A.M. bytnepoBa aAna 06 bsICHEHNA 3aBUCMMOCTU CBOWCTB
BELLECTB OT UX COCTaBA M CTPOEHMS; 3aKOH COXPAHEHUS MacChbl BELLECTB

2 Yrnesogopodbl. Kucnopogcogepxawie W asoTcogepxkaliue opraHuyveckue
coeAUHEHMNSA. BbICOKOMONEKYNAPHbIE COEAUHEHUSA

21 CdopMUpOBaHHOCTbL YMEHWW MPUBOAUTL TPUBUANbHBLIE Ha3BaHUA OTAENbHbLIX




OpraHU4ecknux BewecTB (9TUMEH, MpPOMUIEH, AaueTUNeH, JTUIEHITNKONb,
rmuuepuH, eHon, Qopmanbaerua, auetanbgerni, MypaBbUHAS KUCNOTA,
YKCYCHasi KWUCIoOTa, OJIEMHOBas KWUCNoOTa, CTeapuHoBas KuCMoTa, [MioKo3a,
dpyKTO3a, Kpaxman, Lennonosa, rinuuuH)

22

CdopMUpOBaHHOCTb YMEHUI XapakTepusoBaTb COCTaB, CTPOEHUE, (PU3NYECKUE U
XUMWYECKME CBOMCTBA TUMUYHBLIX MPEACTABUTENEN  PA3NU4YHbIX  KNACCOB
OpraHN4Yeckux BeLWecTB (MEeTaH, 3TaH, 3TUMEH, NPONUNeH, aueTuneH, byraguen-
1,3, metundyraguen-1,3, 6eH30mn, METaHON, 3TAHOM, 3TUNEHIMUKOMb, TMULEPUH,
deHon, aueTanbAerns, MypaBbMHAA W YKCYCHasl KMUCNOThI, FMOKO3a, Kpaxmarn,
LEeNmnono3a, aMMHOYKCYCHaa KMCNOTa)

23

ChOpMUPOBAHHOCTb YMEHUS WINIOCTPUMPOBaTh FEHETUYECKYI0 CBfA3b Mexay
TUMWYHLIMWU TNPEACTABUTENAMM PA3NUYHbLIX KMACCOB OpPraHUYecKMx BeLUECTB
YypaBHEHUSIMU COOTBETCTBYIOLLMX XMMWYECKUX peakuuii C MCrnonb3oBaHWEM

CTPYKTYPHbIX chopmyn

24

CopMUPOBAHHOCTL YMEHUS XapakTepu3oBaTb WCTOYHMKU YIMEBOAOPOAHOIO
Cblpbsi (HePTb, NPUPOAHbIN ras, yronb), Cnocobbl ux nepepaboTku U NpakTu4ecKoe
NpMMEHeHne NPoAYKTOB nepepaboTku

XUMUS 1 X13Hb. PacyeTsbl

31

CdhopMUPOBAHHOCTL YMEHWUI BNaaeTb CUCTEMON 3HAHMI 06 OCHOBHbIX METOoAax
Hay4yHOr0 MO3HAHWUSA, MWCNONbL3YyEMbIX B XAMWW NPU WU3YYEHUU BELLECTB U
XUMUYECKNX ABNEHUN (HabroaeHue, U3MepeHue, S3KCNEPUMEHT,
MOZAENUPOBAHME), UCMONMb30BATb CUCTEMHbLIE XUMUYECKME 3HAHWUA ANA NPUHATHSA
PELLEHUIN B KOHKPETHbIX XXM3HEHHbIX CUTYaLMAX, CBA3AHHbLIX C BELWECTBAMU U UX
NPUMEHEHNEM

3.2

CdhopMUPOBAHHOCTL YMEHUW cobniogath npaBuna NONMb30BAHUSA XUMUYECKON
nocyaon m nabopatopHbiM 0OOpyaoOBaHMEM, a Takke npasuna obpaileHus ¢
BELLECTBAMU B COOTBETCTBMM C MHCTPYKUMAMU NO BLINOSIHEHUIO NAabopaTOPHbIX
XUMUYECKMX ONbITOB

3.3

CdhopMUpOBAHHOCTL  YMEHUW  MAAHUPOBATb W BbINOMHATL  XMMWUYECKUNA
3KCNEePUMEHT (NPeBpAaLLEHUS OPraHUYECKMX BELLIECTB NPU HAarpeBaHmm, Nony4yeHne
3TUNEHA U M3yYEeHUE ero CBOWCTB, KAYECTBEHHbIE pPEaKUMnm OpraHuyecKkmx
BELLECTB, AeHaTypauus OenkoB nNpu HarpeBaHuu, LBETHblE peakuun OenkoB) B
COOTBETCTBMM C MpaBunaMmum TexHukn OedonacHocTM npu obpaweHun ¢
BewecTeamMu u nabopatopHbiM 000pyAOBaHUEM; NPEACTaBNSATb pe3ynbTaThl
XUMUYECKOTO IKCNepumeHTa B POPME 3anucu YpaBHEHWUW COOTBETCTBYIOLLMX
peakuui n hopMynmMpoBaTh BbIBOALI HA OCHOBE 3TUX PE3ynbTaToB

34

CdopMUpOBaHHOCTL  YMEHWIW NPOBOAUTL  BbLIMUCAEHUSA MO  XUMMUYECKUM
ypaBHeHUsAM (Macchbl, 00beMa, KONMYECTBA MCXOQHOMO BELLECTBA UMW NPOAYKTa
peakuMm MO W3BECTHBIM Macce, 00beMy, KONMMYECTBY OAHOrO K3 MCXOAHbIX
BELLECTB UNU MPOAYKTOB PEaKLMm)

3.5

ChopMUpPOBAHHOCTL  YMEHUWA  KPUTUYMECKM  aHanuaupoBatb  XUMMWYECKYIO
MHGOPMaUMIO, MNOSy4YaeMyld M3 pasHblX MWCTOYHMKOB (CpedcTtBa MacCOBOW
MHdopMauun, cetb VIHTEPHET K1 gpyrue)

36

CdopMnpoOBaHHOCTb YMEHUIH cobnoaartb npasuna 3KONOrn4eckn
uenecoobpasHoro noeegeHus B ObITy U TPYAOBOW AEATENbHOCTM B LENAX
COXpPaHEHMSA CBOEro 340POBbA M OKPYXKAIOLEN NPUPOAHOW Cpedbl, 0CO3HaBaTb
OMacCHOCTb BO3AEWCTBUS HA >KUBbIE OPraHW3Mbl OMPEdENneHHbIX OPraHUYecKux
BEWeCTB, MoHMMaa cMbicn nokasatensa [OK (npegenbHo  gonNycTUMOW
KOHUEHTpauuu), TMOSACHATL Ha  MNpuMepax Cnocobbl  YMEHbLLUEHUS U
npeaoTBpaLLEHUS X BPEAHOIO BO3AEWCTBUS HA OPraHn3M YenoBeka




MNpoBepaemble aneMeHTbl cogepxanusa (10 knacc)

Kopa

lNpoBepAeMbIi aNEMEHT COoaepXKaHNA

TeopeTnyeckne 0CHOBbLI OpraHU4eCcKon XMMUK

1.1

MpeameT opraHNYeckon XUMUK: €€ BO3HUKHOBEHWUE, PA3BUTUE U 3HAYEHME B NOJyYEHUU
HOBbIX BeWEeCTB W MaTtepuanoB. Teopua CTPOEHUA OpraHuveckux coeguHeHuin A.M.
ByTtneposa, ee OCHOBHbIE NOMOXEHNSA

1.2

CTpyKTYpHbIEe (hOPMYNbl OpraHMYeckux Bellects. foMonorusa, maoMmepusa. XmMmudeckas
CBSA3b B OPraHMYEeCKUX COEAUHEHUSX - OAUHAPHLIE U KpaTHble ¢BA3W. MpeacTaBneHue o
KnaccuukaLmm opraHM4eCcKux BeLLeCTB

1.3

HomeHknaTypa opraHMyYecknx COeAnHeHUn (cucTtemaTmuyeckas) u TpuBmarnbHbIe Ha3BaHUs
Ba)KHEWLLUX NpeAcTaBuUTENEN KIacCoB OPraHMYECKUX BELLECTB

Yrnesoaopoabl

21

ArnKaHbl: coCTaB W CTpPOEHWe, roMmoriormyeckuin paa. MetaH M 9TaH - npocTeiume
npeacTaBuUTENN ankaHoB: (PM3nYeckue U XMMUYECKUe CBOMCTBA (PeakLmu 3amMeLLEHUs U
rOpeHusl), HaXoXAeHWe B NPUPOAE, NOMYYEHNE U MPUMEHEHNE

22

ArKeHbl: cOCTaB U CTPOEHUEe, rOMONOrMYECKUI pAd. STUMEH U NPONUMEH - NPOCTENLLIne
npeacTaBuUTENN ankeHoB: PU3MYECKUE U XUMUYECKUE CBONCTBA (PeakLmmn ruapupoBaHus,
ranoreHUpoBaHud, ruaparauuM, OKWUCMEHMA W MONMMepusauuun), MOonyyYeHue W
NpUMEeHeHne

23

AnkagueHbl: 6ytagmen-1,3 u metundyragmen-1,3: CTpoeHue, BaXKHEMLUUE XUMUYECKME
cBOKCTBA (peakums nonumepusauun). MNMonydeHne CUHTETUYECKOrO Kayvyka U pe3uHbl

24

ANKWHBI. COCTaB U OCODEHHOCTU CTPOEHMUSA, TOMOMNOTMYECKUA psa. AueTUneH -
NPOCTEWLLMI NPeaCTaBUTESNb aNKMHOB: COCTaB, CTPOeHue, PU3NYECKMe U XUMUYECKue
CBOWCTBA (peakuun ruapupoBaHud, ranoreHMpoBaHus, ruapataumm, ropeHus),
NONy4eHUE U NPUMEHEHMNE

25

ApeHbl. BeHson: cocras, cTpoeHue, U3UYECKUE M XUMUYECKME CBOWCTBA (peakuuu
ranoreHUpPOBaHMA U HUTPOBAHUS), NOMYyYEHUE U MPUMEHEHME. TOMyor: COCTaB, CTPOEHME,
duandeckme U XMMMYECKUE CBOWCTBA (peakumum ranoreHUpOBaHUSA W HUTPOBAHUA),
Nnony4yeHue U MnpuMeHeHne. TOKCUYHOCTb apeHoB. [eHeTMyeckas CBSA3b Mexay
yrnesogopogamu, NpuHagnexalyumMm K pasfmyHbIM Knaccam

26

MNpupogHble UCTOYHUKK YrieBoaopoaoB. MNpupoaHsIi ra3 u NONyTHble HeTAHbIE rasbl.
Hedte n ee npoucxoxaeHue. Crnocobbl nepepaboTkm HedhTU: MEPEroHKa, KPEKWUHTr
(TepMuyEeCKUiA, Katanutuyeckuin), nuponus. [poaykTbl nepepaboTkm HedpTn, ux
NPMMEHEHWE B MPOMBILUSIEHHOCTM UM B ObITy. KaMeHHbI yronb W MNpPOAYKTbI €ro
nepepaboTku

Kucnopoacoaepxkalpue opraHM4eckue CoeMHeHNs

31

MNpegenbHble O0AHOATOMHLIE CNUPTbl. MeTaHon M 3TaHOM: CTpoeHue, PU3nYeckue u
XUMUYECKME CBOWCTBA (peakuMum C akTUBHbIMKW MeTannamu, ranoreHoBOAopOAaMMu,
ropeHue), npuMmeHeHue. BoaopoaHble CBA3U Mexay Morekynamu cnuptos. [encteue
METaHONa U 3TaHoNa Ha opraHusmM YenoBeka. MHOroOaTOMHbIE CNUPTbI. DTUNEHTIMKOb
W [NUUEPUH: CTpoeHue, du3nMyeckne U XMMUYeCcKue CBOWCTBA (B3aMMOAEWNCTBUE CO
LLENOYHbIMU METAaNNaMM1, KAYECTBEHHAA peakUms Ha MHOTOATOMHbIE CNUPTLI). AencTBue
Ha opraHnam Jenoseka. NMpUMEHEHUE rMULEPHUHA U STUMEHTTIMKONSA

3.2

deHonN: CTpoeHue MOornekynbl, (pU3nvyeckne U XMMUYECKUE CBOWCTBA. TOKCUYHOCTb
¢deHona. NMpumeHeHune deHona

3.3

Anbaernabl U KeTOHbl. dopMmanbaerui, auetanbieruia: CTpoeHue, uU3nYeckue u
XMMUYECKME CBOICTBA (peakLmn OKUCNEHUSA U BOCCTAHOBIEHUS!, KAYECTBEHHbIE peakLUum),




nonyyeHne n npuMmeHeHue

34

OpHOOCHOBHLIE MpeAesnbHble KapOoHOBLIE KMUCNOThI. MypaBbUHAA M YKCYyCHAsA KMCNOThI:
CTpoeHue, usnveckme n XMMmmuyeckue CBOMCTBa (CBOMCTBA, obLuue anst Knacca KMcnor,
peakuua astepucpukaumn), nonyvyeHue u npumeHeHme. CTeapuHoBas M OfenHOBas
KACMNOTbI Kak NPeACTaBUTENM BbICLIMX KApOOHOBBLIX KUCMOT. Mbina kak CONM BbICLUMX
KapOOHOBbIX KUCIOT, UX MOIOLLEE AENCTBUE

3.5

CnoxHble 3hupbl Kak NPOM3BOAHbIE KAPOOHOBLIX KUCNOT. MMAPONNU3 CMOXHbIX 3PMpPOB.
YKupbl. M'ngponus xupos. NpumeHeHue xunpos. buonornyeckas pons XUpoBs

36

YrneBoabl: COCTaB, Knaccudukauma yrnesogos (MOHO-, AU- U nonucaxapuasbl). [Miokosa
- MPOCTEWLIMA MOHOCaxapui. OCOBEHHOCTM CTPOEHMS MONEKynbl, (usndeckne wu
XMMU4eckne cBoinctBa (B3aumogencresme ¢ rugpokcugom meam (Il), okucneHue
aMMMadHbIM pacTBOpPOM okcuaa cepebpa (1), BoccTraHOBNEHME, BPOXEHME TNIOKO3bI),
HaxoXaeHue B Npupoae, NpumMeHeHune, buonornyeckasn pons. PoTocuHTes. PpykTO3a KaK
nM3oMep rMoKo3bl. Kpaxman u uennono3a Kak npupogHblie nonumepsl. CTpoeHue
Kpaxmana u uennonosbl. Pusndeckme m xuMU4eCcKMUe CBOMCTBA Kpaxmana (rmaponus,
Ka4yeCTBEHHAasA peakums ¢ nogom)

A30TCcOAepalle opraHu4eckue CoeanHeHns

4.1

AMWUHOKUCIIOTbI K&k aMd)OTEPHbIE OPraHMYECKUE COEAUHEHUS. PUUYECKUE U XUMUYECKUE
CBOWCTBA aMMHOKMCAOT (Ha NpuMepe rmuuuHa). buonorndeckoe saHa4eHUe aMMHOKUCHOT.
MNentTnabl

42

Benku kak npupoaHble BbICOKOMOMNEKYNSAPHbIE coeauHeHUs. MMepBuYHas, BTOpPUYHAs W
TpeTUYHasi CTPyKTypa 6enkoB. XMMUYECKne CBOWCTBA DENKOB: rMapoNnu3, AeHaTypauusi,
Ka4eCTBEHHbIE peakuuu Ha Benku

BbICOKOMONEKynsipHblE COEAUHEHUS

51

OCHOBHbIE MOHATUSI XMMWUW BbICOKOMOIEKYNSAPHBIX COEAWHEHWUIA: MOHOMEP, MONMMEP,
CTPYKTYPHOE 3BEHO, CTEMeHb MNONMMMEpuU3aunKu, CpeaHsis MONeKynsipHas Macca.
OCHOBHblE MeTOAbl CUHTE3a BbICOKOMOMNEKYNSIPHLIX COEAMHEHUIA - MONMMepu3auus u
NONMKOHAEHCALUS

52

3KcnepuMeHTanbHble METOAbl U3YYEHNS BELLIECTB U UX NPEBPALLEHNUIA: O3HAKOMITIEHNE C
obpasuamMu NpUpPOAHbIX U UCKYCCTBEHHbIX BONOKOH, MMAcTMace, kay4yykos. [onyyeHue
CUHTETUYECKOTO KayyyKa U Pe3uHbl

MpoBepsaemblie TpebOBAHUS K pe3ynbTaTtaM 0CBOEHUS OCHOBHOM
obpasoartensHon nporpamMmmsl (11 knacc)

MpoBepaemble NpeaMETHbIE PE3YNbTaTbl OCBOEHMS OCHOBHON 06pa3oBaTenbHON

npoBepsAemoro nporpaMmbl CpeaHero obuiero o6pasoBaHust

pesynbTarta

TeopeTnyeckne OCHOBbI XUMUU

BnapeHune CUCTEMON XUMNYECKUX 3HaHWUNA, KoTopas BKITIOYAET:
OCHOBOMOMarawwue noHATUS (XUMWYECKUIA IJNEeMEHT, aToM, SNeKTPOHHast
obornoyvka aroma, S-, p-, d-anekTpoHHble opbuTanuM aTtoOMOB, MOH, MONEKYNa,
BANeHTHOCTb, 3NEKTPOOTPULATENBHOCTb, CTEMEHb OKUCIIEHUA, XMMUYECKAsA CBA3b,
MOIb, MOMSIPHAA Macca, MONSAPHbIA O00bEM, KPUCTANNMYecKkas peLueTka, TUMbl

XUMUYECKUX  peaKuuid (OKMCNIMTENBHO-BOCCTAHOBUTENBHbIE, 9K30- U
SHAOTEPMUYECKNE, peakuuM WOHHOTO 06MeHa), pacTBOp, 9NEKTPOMUTHI,
HEeSNEeKTPONMUTHI, 3MEKTPONMTUYECKas anccoumauusi, OKUCIUTENb,

BOCCT@HOBUTESNb, CKOPOCTb XMMUYECKOW peakuuu, XUMUYECKOE pPaBHOBECUE);
TEOPUN U 3aKOHbI (TEopuA INEKTPONUTUYECKOW auccoumnauuun, MNepuoguyeckuin




3akoH [O.M. Mengeneesa, 3akOH COXpPaHEHMA Macchbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XUMUK, DAKTOSNOrMYECKMe CBEAEHNA O CBOMCTBAX, COCTaBe,
nony4yeHmu n 6e3o0nacHOM UCNONb30BAHUW BAXKHENLLIMX HEOPraHUYECKUX BELLIECTB
B ObITY M NPaKTUYECKON AESATENBbHOCTU YENOBEKA

1.2

ChopMUPOBAHHOCTb YMEHUI BbISIBNSATh XapakTepHble NPU3HAKW U B3aWMOCBS3b
M3YYEHHBIX MOHATUI, NMPUMEHSATbL COOTBETCTBYIOLLME MOHATUS MPWU OMUCAHWUM
CTPOEHUSA W CBOWCTB HEOPraHUYECKMX BELLUECTB M KX MPEBPALLEHWII; BbIABNATbL
B3aMMOCBSI3b XMMWYECKUX 3HAHWUIA C MOHATUAMKM W MpPeACTaBNEHUAMU APYIUX
€CTECTBEHHOHAYYHbIX NPeAMETOB

1.3

BnageHune OCHOBHbIMW METOAAMU HAYYHOrO MO3HAHWUSI BELECTB U XMMUYECKUX
SBNEHui (HabnogeHne, nuamepeHne, 3KCNEPUMEHT, MOAENUPOBaHUE)

1.4

CdopMUpOBaHHOCTbL YMEHUW OMpPeaenATb BaNEeHTHOCTb W CTENEeHb OKUCMEHUA
XUMUYECKUX MEMEHTOB B COEAMHEHUAX Pa3NUYHOIO COCTaBa, BUA XUMWUYECKON
CBA3M (KOBaNeHTHasd, MOHHAas, METaNNM4Yeckas, BOAOPOAHAs) B COEAUHEHUSAX, TUM
KPUCTanNU4Yeckon peLleTkn KOHKPETHOTO BellecTBa (aTOMHasi, MOMEeKynapHas,
WOHHaA, MeTannumyeckasn)

1.5

CdopMUpOBaHHOCTb YMEHUI ONPEdENATb XapakTep cpedbl B BOAHbLIX pacTBopax
HeopraHu4e CkMx COeAUHEHUI

1.6

CdopMUpOBaHHOCTL YMEHMA KnaccudpuuupoBaTb XUMUYECKME peakuun no
pasnu4YHbIM Npu3Hakam (YMCry M COCTaBy pearupyloux BELLECTB, TEMNNOBOMY
apdekTy peakumm, UBMEHEHUIO CTEMEHEN OKUCNEHUSA SNEMEHTOB, 00PaTUMOCTH
peakuum, y4acTuio kKatanuaarTopa)

1.7

CdopMUpOBaHHOCTb YMEHUI COCTaBNATbL YPaBHEHUSA peakumii pasfnyHbIX TUNOB,
MOSIHbIE W COKPALUEHHbIE YPABHEHUA peakuui MOHHOTO OOMEHa, y4uThiBas
YCINOBMSA, MPU KOTOPbIX 9TU peakumMm uayT 40 KOHUA

1.8

CdopMUpOBaHHOCTL  YMEHWI  NPOBOAMTL  peakuuu, noaTeepxjarowiue
Ka4eCTBEHHbIM COCTaB pPasfiMYHbIX HEOPraHWYeCKUX BELLEeCTB, pacrno3HaBaTb
OMbITHBIM NMYTEM WOHbI, MPUCYTCTBYIOLLME B BOAHBLIX PacTBOpPaxX HEOPraHWYEeCKUX
BELLECTB

1.9

CdhopMUpPOBAHHOCTL  YMEHUW packpbiBaTb CYWHOCTb  OKMCMUTESIbHO-
BOCCT@HOBMUTESIbHbIX PEAKLUIA NOCPEACTBOM COCTaBMIEHMA SMNEKTPOHHOro 6anaHca
3TUX peakumin

CdhOpMUPOBAHHOCTL YMEHUIM OOBACHATH 3aBUCUMOCTb CKOPOCTU XUMMUYECKOMN
peakuum OT pas3nuyHbIX hakTopos

CdhOpMUPOBAHHOCTL YMEHMI OOBACHATL XapakTep CMELWEHUs XUMUYECKOro
paBHOBECUSA B 3aBUCMMOCTMW OT BHELUHEro Bo3gencteus (npuHumn Je WaTtense)

Ob6Lasn n HeopraHuJyeckast XMMUsl

21

CdopMUpOBaHHOCTbL YMEHUWI packpbiBaTb cMmbicn Nepuognyveckoro sakoHa [.U.
MeHngeneesa u 4EMOHCTPMPOBATL €r0 CUCTEMATUSUPYIOLLYIO, OO BACHUTENBHYIO U
NPOTrHOCTUYECKYIO ADYHKLIMU

22

CdopMUpOBaHHOCTb YMEHUIW XapakTepu3oBaTb SIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX anemeHToB 1 - 4 nepnoaos MNepuognyeckon cUCTEMbI XUMUYECKUX
anemeHtoB .M. MeHaeneesa, ucnonb3yd MNOHATMA "S-, p-, d-9NEKTPOHHbIE
opbutanu”, "aHepreTuiyeckne ypoBHU", OOBACHATb 3aKOHOMEPHOCTM U3MEHEHUSI
CBONCTB XMMMWYECKUX 3MEMEHTOB U UX COEAMHEHMA NO nepuogamMm U rpynnam
MNepuogunueckon cuctembl xummndecknx anemerdtos I.1. MeHaeneesa

23

CdhopMUPOBAHHOCTL YMEHUIN XapaKkTepu3oBaTb (ONUCbIBATb) 00LLME XUMUYECKHUE
CBOWCTBA HEOPraHMYECKUX BELUECTB PasfuYHbIX KNaccoB, MNOATBEPXOAaTb
CyLLLeCTBOBAHME TEHETUYECKOW CBA3U MEXAy HEOPraHu4YeCKMMM BELLECTBaMMU C




MOMOLLbIO YPaBHEHUI COOTBETCTBYIOLLMX XUMUYECKMUX peakLmii

24

CdopMUpOBaHHOCTb YMEHUI yCTaHaBnMBaTb MPUHAANEXHOCTb HEOPraHMYECKUX
BELLECTB M0 UX COCTaBY K OnpeaesieHHOMY Knaccy (rpynne) coe AMHeHUn (NpocToble
BELLECTBA - MeTassbl U HEMETaNIbl, OKCUAbI, OCHOBAHUSA, KUCAOTbI, aM(OTEPHLIE
rmapoKkcuabl, conn)

25

CdopMUpOBaHHOCTL  YMEHUIW UCNOMb30BaTb XUMWUYECKYID CUMBOSIMKY And
cocrtaeneHns ¢opmyn BELIEeCTB W YPaBHEHUMW  XUMMWYECKUX  peakuun,
cuctematuyeckyro HomeHknatypy (IJUPAC) u TpuBnanbHble Ha3BaHUS OTAENbHbIX
HeopraHM4YeckMx BeLwlecTB (yrapHbli ras, yrnekucnbld ras, aMmuak, raweHas
U3BECTb, HEraLleHas M3BECTb, MUTLEBASA COAA, MUPUT U APYTUE)

26

CdhopMUPOBAHHOCTL YMEHUIN XapaKTepu3oBaTb (ONUCbIBATL) 00LLIME XUMUYECKHUE
CBOWCTBA HEOPraHMYECKUX BELUECTB pPasfuYHbIX KNaccoB, MNOATBEPXAATb
CyLLIeCTBOBAHME TEHETUYECKOW CBA3U MEXAy HEOPraHudYeCKMMM BELLECTBaMM C
MOMOLLBIO YPABHEHWI COOTBETCTBYIOLLMX XUMUYECKUX PEaKLUN

27

CdhopMUpOBAHHOCTL  YMEHUW  MAAHUPOBATb W BbINOMHATL  XMMWYECKUNA
3KCNEepPUMEHT (pasnoxkeHWe nepokcuga BoAopoaa B NPUCYTCTBMM KaTanuaaTopa,
onpegeneHue cpegbl pacTBOPOB BELECTB C  MOMOLLLID  YHUBEPCANbHOTO
WHAMKATOPA, BAIUAHME Pa3NU4HbIX (PAKTOPOB HA CKOPOCTb XUMUYECKON peakumu,
peakuum MOHHOrO OBMEHa, KayeCTBEHHbIE peakuumu Ha cynbdar-, kapboHaT- u
XNIOPUA-aHWUOHBI, HA KaTMOH aMMOHMUS, PELUEHUE SKCMEPUMEHTAaNbHbLIX 3aga4 no
Temam "Metannbl" u "HemeTtannbl") B COOTBETCTBMM C NpPaBUSiaMU TEXHUKM
6e30nacHOCTU Npu obpaweHnn ¢ BelecTBammu u nabopatopHbiM 060pyA0BaHMEM;
npeacTaBnAaTb Pe3ynbTaTbl XUMUYECKOrO 3JKCMepumeHta B opMe 3anucu
YPaBHEHUN COOTBETCTBYHOLUMX peakuuin u opMynupoBaTb BbiBOAbLI HA OCHOBE
3TUX pe3ynbLTaToB

2.8

CdhopMUPOBAHHOCTL YMEHUW cobniogath npaBuna NONMb30BAHUSA XUMUYECKON
nocyaon m nabopatopHbiM 0OOpyaoOBaHMEM, a Takke npasuna obpaileHus ¢
BELLECTBAMU B COOTBETCTBMM C MHCTPYKUMAMU NO BLINOSIHEHUIO NAabopaTOPHbIX
XUMUYECKMX ONbITOB

29

CdopMUpOBaHHOCTb YMEHMWI XapakTepmu3oBaTb XMMUYECKUE NPOLIECCHI, fiexaluue
B OCHOBE MPOMBILUSIEHHOTO MOMyYEHUS CEPHOW KUCNOThbl, aMMuaka, a Takxke
CHOPMUPOBAHHOCTE  MpeacTaBneHnin o0 obWmMX HayyHbIX MpuHUMNaxX |
3KOSNOTMYECKMX NPOoBeMax XMMM4EeCKoro Npon3BoOACTBa

XUMUSA 1 XU3Hb. Pac4yeTsbl

31

CdopMUpOBaHHOCTb npeacraBneHun 0  XUMMYECKOK COCTaBnAoLLEN
€CTEeCTBEHHOHAY4YHOWN KapTMHbI MUPA, POMM XMMUKU B NO3HAHUW ABMEHUI NPUPOAHI,
B DOPMUPOBAHUM MBILUMEHUA W KYNbTYpPbl JIMYHOCTM, €€ (DYHKUMOHAMbHON
rPaMOTHOCTH, HEOOXOAMMON ANSA PELUEeHUs NPaKTUYECKMX 3a4a4 U 3KONOTMYECKM
000CHOBAHHOIO OTHOLLEHMS K CBOEMY 3J40POBLIO U MPUPOAHON cpeae

3.2

ChopMUpOBAHHOCTL  YMEHUW  KPUTUYMECKM  aHanusupoBatb  XUMMWYECKYIO
MHGOPMaUMIO, MNOSy4YaeMyld M3 pasHblX MWCTOYHMKOB (CpedcTBa MacCOBOW
KOMMYHUKaLMK, ceTb IHTEPHET 1 apyrue)

3.3

CdopMUpOBaHHOCTb YMEHUIH cobnoaartb npasuna 3KONOrn4eckn
uenecoobpasHoro noeegeHus B ObITYy U TPYAOBOW AEATENbHOCTM B LEnAX
COXPaHeHMs CBOEro 340POBbSA U OKPYXAlOLEN NPUPOAHON cpeabl

34

Oco3HaBaTb ONACHOCTb BO3AENCTBUS HA >KUBbLIE OPraHU3Mbl ONPEAENEHHbIX
BELLECTB, NOHMMAas CMbICn nokazaTtensa MAK, noacHAaTb Ha npumepax cnocoObl
YMEHbLUEHUS U NpPefOoTBPALLEHUS WX BPEAHOr0 BO3AEWCTBUA HA OpPraHusm
yenoseka

3.5

CdopMUpOBaHHOCTL YMEHMW MNPOBOAUTL BbIMUCIIEHWSA C  UCMOSb30BaAHUEM
NoHATUA "MaccoBas AO0MNSA BELLUECTBA B PacTBOpPE", 00bEMHbIX OTHOLLEHWUI ra3oB




npyu XMMUYECKUX PeakLusiX, Macchl BeLecTBa UnM obbemMa rasos no M3BECTHOMY
KONIMYECTBY BELLECTBA, Macce MNKU 06bemMy OJHOrO U3 Y4aCTBYIOLUMX B pPeakuum
BELLECTB, TENNoBOro acpcpekTa peakuym Ha OCHOBE 3aKOHOB COXPaHEHWsI MacChl
BELLECTB, NMPEBPALLEHUS U COXPAHEHUST SHEPTUM

MNpoBepaemMble aneMeHTbl cogepxarus (11 knacc)

Kopa

lNpoBepAeMbIi aNEMEHT CoaepXKaHnA

TeopeTnyeckne OCHOBbI XUMUU

1.1

XUMUYECKMIt anemeHT. ATOM. $Sapo artoma, u30TOoMbl. JNEKTpoHHasd obonovka.
OHepreTudeckMe ypoBHU, MNOAYPOBHU. ATOMHbIE opbutanu, S-, p-, d-3MEeMeHTbI.
OcCoBeHHOCTHM pacnpeaeneHns ANMEKTPOHOB N0 opbuTanamM B atTOMax ANeMEHTOB MEPBbIX
YyeTbIpeX NePUOOB. DNEKTPOHHASA KOHUrypauust atToMoB

1.2

Mepuognuecknin 3akoH u [lepuogndeckaa cuctema XMMUYECKMX anemeHtos [.U.
Mengeneesa. CBs3b NEPUOANYECKOTO 3akOHa M [Mepnognyeckon cUcTemMbl XMMUYECKUX
aneMmeHtoB [O.M. MeHaeneesa C COBPEMEHHOW TEOpPUEW CTPOEHUA aTOMOB.
3aKOHOMEPHOCTU WU3MEHEHUS] CBOMCTB XUMWUYECKMX SMNEMEHTOB M 00pasyeMbiX WUMU
NPOCTLIX WM CMOXHbIX BELUECTB MO rpynnam M nepuogam. 3Ha4YeHue MnepuoanmdecKkoro
3aKOHAa B PA3BUTUMN HAYKU

1.3

CtpoeHune BewectBa. Xumuyeckasa cBA3b. Buabl XMMMYecKOn CBA3KM (KOBaneHTHasd
HenondApHad M MONsApHas, WOHHAdA, MeTannuyeckas). WMOHbI: KaTMOHbBI WM @HUOHDI.
MexaHusmbl 06pa3zoBaHUA KOBaNEHTHOW XMMWUYECKOW CBA3U (OOMEHHbLIA M AOHOPHO-
akuenTopHbin). BogopoaHaa cBA3b

1.4

BaneHTHOCTb. OnekTpooTpuyaTensHoCcTb. CTeneHb OKUCIEHNS

1.5

BellecTBa MONEKYNAPHOrO U HEMOMEKYNSPHOIO CTPOEHUsl. 3aKOH NMOCTOSIHCTBA COCTaBa
BelecTBa. TuMbl KPUCTANNMYECKUX pPeLIeTOK. 3aBUCUMOCTb CBOMCTBA BELLECTB OT TUNa
KpUCTannuyeckon peLuetku. MoHATHE O AUCTNIePCHbIX CUCTEMaXx. MICTUHHbIE U KONMMOWAHbIE
pactBopbl. MaccoBasi 4oNA BELLECTBA B PaCTBOPE

1.6

Knaccudukaums HeopraHuM4eckux coegumHeHuid. HomeHknaTtypa HeopraHum4eckux
BELLECTB

1.7

Xumunyeckasa peakuuda. Knaccudukauua xMMUYECKMX peakuuin B HEOPraHU4ecKom u
OPraHUYeckoW XMMUM. 3aKOH COXPAHEHUA MAaCChbl BELLECTB, 3aKOH COXPaHEHUs U
npeBpaLleHns SHEPTUU MPU XUMUYECKUX PEaKLIMAX

1.8

CKOpPOCTb peakuuu, ee 3aBMCUMOCTb OT pasnuyHbIX hakTopoB

1.9

ObpaTtumble peakunn. XMMu4eckoe paBHoBecue. PakTopbl, BMUAIOLWME HA COCTOSHUE
XumMmu4yeckoro pasHosecus. MpuHumn fle LWatense

SnekTponutuyeckas auccoumauusi. CunbHble 1 criabble anekTponuTbl. Cpega BOAHbIX
pacTBOPOB BELLECTB: KUCMas, HENTparnbHas, WwenoyHas. Peakuum noHHoro obmeHa

OKNCNUTENBHO-BOCCTAHOBUTENBHLIE peakunun

HeopraHu4yeckasa xumusa

HemeTtannbl. [lMonoxeHue HemeTannoB B [lepnognyeckor CUCTEME  XMMUYECKUX
anemeHToB .. MeHaeneeBa n 0COBEHHOCTU CTPOEHUA aTOMOB. PU3NYECKMe CBONCTBA
HeMeTannos. ANNoTponus HeMeTansoB (Ha npumepe Kucropoga, cepbl, docopa u
yrnepoaa)
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XnuMmMyeckme CBOMCTBA BadkKHEWLLMX HeMeTannoB (ranoreHos, cepbl, azoTta, docdopa,




yrnepofa W KpemHusl) M KX coeavHeHuli (OKCWMAOB, KMC/IOPOACOAEPXKALLMX KWC/OT,
BOZOPOAHBIX COEAMHEHWNI). [TPUMEHEHNE BaXKHENLUMX HEMETA/IIIOB U UX COEAVHEHNIA

2.3 MeTauinbl. MonoxeHne meTaioB B [1epnogmueckoin CUcTeMe XMMUYECKUX 3/1EMEHTOB
O.WN. Mengeneesa. OCO6EHHOCTM CTPOEHUSI 3/IEKTPOHHLIX 060/104EK aTOMOB METas/10B.
O6wye dusmyeckme cBoicTBa MeTasi/ioB. CrnaBbl METa/I1I0B. DNEKTPOXMMUYECKUIA Psag,
HanpshKeHnii MeTas/10B

24 XVMUYECKME CBOICTBA BaKHEWMWMX METa//IOB (HATpWiA, Kasmid, KasibLMWiA, MarHui,
AIIOMUHNIA, UMHK, XPOM, XXene3o, Meab) 1 ux coeguHeHuii. O6wwme cnocobbl nosyyeHns
mMeTanoB. MNpUMeHeHUe MeTalsioB B ObITY 1 TEXHUKE

25 eHeTnyeckas CBA3b HEOPraHNYeCKMX BELLECTB, NMPUHaAIeXaLLMX K pa3/iMuHbIM Kiaccam

3 XnNMus 1 Xn3Hb

31 Ponb xumnn B 06ecneveHnm 3KO/I0OrMHYECKOW, 3HEPreTUYECKOW 1 MULLIEBO 6e30MacHOCT!,
pasBuTUM MeAUUMHBL. MOHATME O Hay4uHbIX MeToAax NO3HaHUSA BELUEeCTB U XUMUYECKUX
peakuwii

3.2 MpeactaBneHns 06 O6WMX HayYHbIX MPUHLMAAX MNPOMBILIEHHOMO  MOyYeHNUs

BaXKHEWMLWMX BelecTB. YesioBEK B Mupe BELWECTB W MaTepuasioB: BavkHelLuve
CTPOUTENbHbIE MaTepuasibl, KOHCTPYKLMOHHbIE MaTepuasibl, Kpacku, CTEK/0, Kepamuka,
matepuanbl  A1s  3MIEKTPOHWKM, HaHOMAaTepuasibl, OpraHMYeckue W MUHEPA/IbHbIE

ynobpeHus

3.3 XuMus 1 340pOBbE 4YesioBeKa: npaBuia MCNo/Ib30BaHUS NIEKApPCTBEHHbLIX MPenapartos,
npaBuia 6e30MacHOr0 MCNosib30BaHUs npenapaTtoB ObITOBOW XUMWM B MOBCEAHEBHON
XWU3HN

110) nyHkT 118 AononHWUTL NoAnyHkToM 118.9 cnegyiollero cogepxaHusa:

"118.9. insa npoBefeHUss eAUHOro rocyapCTBEHHOro 3K3aMeHa no xumuu (gasnee - EF3 no xumum)
ncnosib3yeTcs nepedeHb (kogudukaTop) NpoBepsieMblX TPEOGOBaHMI K pe3y/ibTaTamM OCBOEHWUSI OCHOBHOWA
obpasoBaTe/IbHOI NporpamMmmbl CpeaHEro obLero 06pa3oBaHNs U 3N1IEMEHTOB COAEPXKAHMS.

MpoBepsiemble Ha EMD no xvumuu TpeboBaHusA
K pe3ynibTatam OCBOEHMS OCHOBHOIM 06pa3oBaTesibHOi Nporpammbl
cpefHero oblero obpasoBaHus

Kog MpoBepsiemble TpebOBaHNA K NpeaMeTHbIM pe3y/ibTaTaM OCBOEHUSI OCHOBHOW
npoBepsiemMoro obpazoBaTesibHOl NporpaMMbl cpegHero obLiero o6pasoBaHus
TpeboBaHuA
1 BnageHune cuctemoli XMMUYeCKNX 3HaHWiA, KoTopas BK/IIOYaET:
11 OCHOBOMOnarawwye MNOHATUSA  (XMMWYECKWA  3/1IeMEHT,  aToMm,  M30TOMbl,

3/M1eKTpoHHasA o6osiouka aToma, S-, p-, d-3/1eKTPOHHble OopbuTann aromos,
OCHOBHOE U1 BO30YX[EHHOe COCTOsiHWE aTomMa, WOH, MOJSeKy/na, BaJIeHTHOCTb,
3NEeKTPoOoTPULLIaTE/IbHOCTb, CTEMNeHb OKUCNEeHWs, Xumuyeckas cBaAsb (°" U
n-ceasb  KpaTHble CBA3N), MMOpran3aLms aTtoMHbIX opbuTaneil, Kpuctanamyeckas
pelueTka, MO/b, MOSIAPHAs Macca, MOJAPHbIA 06bem, MONSAPHas KOHLUEHTpauus,
pacTBoOpbl (MCTWHHbIE, AWCNEPCHbIE CUCTEMbI), KPUCTaINOrMaparbl, YriepoaHblii
cKeneT, (OyHKUMOHabHAsA rpynna, pagukasl, U30Mepbl, CTPYKTYpHas dopmyna,
n3omepus (cTpykTypHas, reomeTpuyeckas (umc-, TpaHcu3omepus),
rOMOJIOTMYECKWIA psAd, TOMOJIOrK, YreBoA0pOoabl, KACMOPOA- M asoTcojepxatine
coeuHeHusi, 6GUOOrMYeckn akTuBHble BellecTBa (Yr/1eBoAbl, XWpbl, 6enku),
MOHOMeEp, NOAMMEp, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/IAPHbIE COeANHEHUS,
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KPEKUHT, PUOPMUHT,  TUMblI  XUMUYECKMX  peakuun  (OKMCNUTENbLHO-
BOCCT@HOBUTESILHbBIE, 9K30- U S3HAOTEPMUYECKME, PeaKLMM MOHHOTO 0OMEHa, romMo-
U reTeporeHHole, obpaTumble UM HeobpaTuMble), pPacTBOP, SMNEKTPOMMUTEI,
HEANEKTPONUTLI, 3JNMEKTPONUTUYECKAa Auccounauusi, CTeneHb Auccouunauuu,
OKUCMUTENb, BOCCTAHOBUTENb, JNIEKTPOMM3, CKOPOCTb XUMUYECKOM peakuuu,
XUMUYECKOE paBHOBECUE)

1.2

TEOPUN U 3aKOHbI (TEOPUA XUMMUYECKOrO CTPOEHUA OpraHu4veckux eewects A.M.
ByTnepoBa, Teopua INEKTPONUTUYECKOW auccoumaumu, NNepuoanvecknin 3akoH
O.1. MeHaeneeBa, 3aKOH COXpaHEHMSA Macchl), 3aKOHOMEPHOCTU, CUMBONIUYECKUIA
A3bIK XMUMWUK, MUPOBO33PEHYECKME 3HAHWUSA, MeXalwue B OCHOBE MOHUMAaHMSA
MPUYUHHOCTM M CUCTEMHOCTM  XUMWUYECKUX  SABMEHUR,  COBPEMEHHLIE
npeacTaBneHns O CTPOEHMM BeLUecTBa Ha AaTOMHOM, MONEKYNSIPHOM U
HaAMOMNEKYNAPHOM YPOBHAX

1.3

npeacrtaBneHna 0 MexaHu3Max XUMUYECKUX peakuuid, TepMOoauHaMUYECKUX WU
KUHETUYECKUX 3aKOHOMEPHOCTAX UX NpoTeKaHnd, 0 XMMWYECKOM pPaBHOBECUMU,
AncnepcHbIX cuctemax

1.4

haKkTONoOrM4yeckne CBeJeHMss O CBOWMCTBAX, COCTaBe, MOMNy4YeHuu U 6es3onacHom
MCMONb30BaAHUU BAKHEMNLLNX HEOPraHUYECKUX U OPraHUYECKMX BELLECTB B ObITY U
npakTUYeCcKoil AeATENLHOCTU YENoBeKa

1.5

obwme HayyHble MPUHUMNBL  XMMUYECKOrO MNpousBoAcTBa (Ha npumepe
Npou3BOACTBA CEPHON KUCNOThI, aMMUaKka, MeTaHona, nepepaboTkn HedTh)

CdopMUpOBaHHOCTb YMEHWI BbISBAIATD:
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XapakTepHble MPU3HAKW W  B3aMMOCBSI3b W3YYEHHBLIX MOHATWUA, NPUMEHNATb
COOTBETCTBYIOLLME MOHATUS NPU OMUCAHUM CTPOEHUSI U CBOMCTB HEOPraHUYeCKUX
U OpraHNYECKMX BELLIECTB W X NPEeBpaLLEHWi

22

B3aMMOCBA3b XUMWYECKMX 3HAHUM C MOHATUAMW W NpPEeACTaBNEHUAMU ApYrux
npeagMeToB AnA fonee OCO3HAHHOrO MOHUMAHUA U OOBLACHEHUSA CYLLIHOCTH
MarepunanbHoro eanHcTesa Mupa

CdopMnUpOBaHHOCTb YMEHUS UCMNOSIb30BATb:

31

HaMMEHOBaHUS XUMUYECKUX COeaUHEHWUIA MEXOYHApPOAHOro COK3a TEOPETUYECKON
M MNPUKNagHOM XUMWUKU W TPUBMANbHLIE HAa3BaHMA BELLUECTB, OTHOCALLUMXCA K
M3yYeHHbIM Knaccam OpraHU4eCKnx U HeopraHM4ecKknx CoeAUHEHUN

3.2

XMMUYECKYIO CMMBOSUKY Arnsi COCTaBneHusi dopMyn HEOPraHMYeCKUX BELLECTB,
MOMNEKYNSAPHbIX U CTPYKTYPHbIX (Pa3BEPHYTbIX, COKPALUEHHbIX M CKENETHBbIX)
chOpMyn OpraHUYEeCKNX BELLLECTB

CdopMUpOBaHHOCTb YMEHUA Knaccuduuupoarb:

4.1

HeopraHuyeckue BeLLECTBA, CAMOCTOSITENbHO BbIOUpPATb OCHOBAHMS U KPUTEPUM
Ans knaccupukaummn M3yyaembiX XMMUYECKNX OO BEKTOB

42

OpraHUYeckne BeLecTBa, CaMOCTOATENbHO BbIBUPATbL OCHOBAHUS U KPUTEPUM NS
KrnaccucmkaLmm n3yvyaembix XMMUYECKUX 0O bEKTOB

43

no pasfUyHbIM MPU3HaKaM (YUCIy U COCTaBy pPearupyoLLmux BELLECTB, TENNOBOMY
apdekTy peakumm, UBMEHEHUIO CTEMEHEN OKUCNEHUSA SNEMEHTOB, 00pPaTUMOCTH
peakuum, y4acTuio kKatanuaaTopa)

CopMUPOBAHHOCTL YMEHUS XapakTepu3oBaTb AMNEKTPOHHOE CTPOEHME aTOMOB
(B OCHOBHOM 1 BO30OY>XAE€HHOM COCTOAHUM) U MOHOB XUMMWYECKUX SNEMEHTOB 1 - 4
nepuogos [lepuogudeckon cucrembol O.. MeHgeneeBa W WX BaneHTHble
BO3MOXXHOCTM, UCNOMb3yA MOHATMA S-, p-, d-9MeKkTpOHHble opbutanu,
3HEepreTMYeCcKne ypoBHM
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ChopMrpPOBaHHOCTL YMEHWSI OGBSICHSATL 3aKOHOMEPHOCTU W3MEHEHUsSI CBOWCTB
XUMWNYECKUX 3/IEMEHTOB 1 06pa3yeMbIX MU COEAMHEHWI MO NepuoAam 1 rpynnam

ChopMrpPOBaAHHOCTL YMEHWS COCTaB/ISITb YPABHEHWUS XUMUYECKMX peakuuin 1
packpbIBaTbh UX CYLLHOCTb:

OKMCNUTENbHO-BOCCTAHOBUTE/bHbLIX ~ peakuuii  nocpeAcTBOM  COCTaB/EHUs
3/IEKTPOHHOIO GasiaHca 3TUX peakuuii

YpaBHEHUSI peakuuiA PasfIuHbIX TUMOB; MOJIHbIE U COKPALLEHHbIE YpPaBHEHMS
peakuuii MOHHOTO 0GMEHa, YUUThLIBasT YCMO0BUS, NMPU KOTOPbIX 3TU peakumy nayT Ao
KOHLa

peakumii  rMapoNmM3a,  peakuuini  KOMNaekcoobpasoBaHus  (Ha  npumepe
TMOPOKCOKOMI/IEKCOB LIMHKA U aJTlOMUHUS)

CdhopMr1pPOBaHHOCTbL YMEHUST MOATBEPXAAT:

Ha KOHKPETHbIX MpMMepax XapakTep 3aBUCMMOCTU PEeakLMOHHOM Croco6HOCTU
OPraHVYecknx COEAVHEHUl i OT KpPaTHOCTM U Tuna KOBaJIEHTHOW cBsA3n (°" U
n-cessn ) B3AUMHOMO B/MSIHWSI aTOMOB U FPynn aTOMOB B MOJIEKY/1ax, a Takke oT
0CO6EHHOCTEN peanuzaumn Pas/iMyHbIX MEXaHW3MOB NMPOTEKaHWST peakLuii

XapakTepHble XnmMmmnyeckmne CBOWCTBa BeLlecTB COOTBETCTBYHOLLMN
AKCNnepnmMmeHTamm 1 3anmcamm ypaBHEHMVI XUMN4YeCKux peaKU'l/Iﬁ

CdhopMrpOBaHHOCTL YMEHWSI XapaKTeprn3oBaTb COCTaB U BaXHENLIME CBOMCTBA
BELLECTB, MpUHaAexawyx K onpeaeneHHbIM knaccam U rpynnam CoeavHEHWi
(NpocTble BeLeCcTBa, OKCUAbl, TUAPOKCUAbI, COMW; YIIEBOAOPOAbl, MPOCTbIE
achupbl, CNMPTLI, PEHOSbI, aNlbAENMAbI, KETOHbI, KAPGOHOBLIE KWUC/OTHI, C/IOXHbIE
achupbl, XWpbI, YINEBOAb!, aMUHbI, aMUHOKUC/IOTbI, Gesku)

ChopMrpoOBaHHOCTL YMEHUST NPOBOAWTL PacyeThbl MO XMMWUYECKAM (YOpMy/iaM U
YPaBHEHMSIM XUMUYECKUX PEaKUMIi C NCMOb30BaHNEM (PU3NYECKUX BETAYUNH:

Maccbl (06bema, KonmMyecTBa BeLLeCcTBa) NpPoAyKTa peakuvn, ecim OfHO U3
NCXOAHbIX BELLEeCTB JaHO B BMAE pacTBopa C OMpeAesieHHON MacCOBOW gonei
pacTBOPEHHOro BellecTBa Win faHo B U3bbITke (MMeeT npumecH)

MaccoBoli W 06bEMHOI 40U, BbIXOAA NPOAYKTa peakuuu
TennoBoro achdoekTa peakuuii

06bEMHbIX OTHOLLEHUIT ra30B

MO HaXOXAEHWI0 XMMNYECKOW hopMy/ibl BellecTsa

BnapeHve CMCTEMOI 3HaHWI O MeTogax Hay4dHOro nosHaHuA SIBNIEHWIA npupoasbl,
MCNOJ/Ib3yEMbIX B €CTECTBEHHbIX HayKaX N YMEHWE MNPUMEHATb 3TN 3HaHuA npu
3KCnepumeHTasibHOM uccneanosaHl BewecTB N ANA OOBSCHEHNST XUMUYECKMX
SIBNIEHWN, nvewwmnx MecTto B npupoage, I'IpaKTI/I'-IeCKOI7I AEATEJIbHOCTN 4YesioBEKa U
B I'IOBCG,EI.HGBHOVI XU3HN

ChopMrpPOBaHHOCTL YMEHMSI MPUMEHSATL (MCMOMb30BaTh) 3HAHWSA O COCTaBe U
CBOIiCTBaxX BELUECTB /151 IKCMNEPVMEHTA/ILHOM NPOBEPKW TMNOTE3 OTHOCUTE/IbHO
3aKOHOMEpHOCTEi  MPOTEKaHWs]  XMMWYECKUX peakuuii U NpOrHo3MpoBaHus
BO3MOXHOCTEl WX OCYLUECTB/IEHUS; CUCTEMHbIE XUMWYECKME 3HAHUSI AJ1s
06BACHEHUS] U MPOrHO3MPOBAHWS SIBMIEHUN, UMEKLWMX eCTECTBEHHOHAYUHYH
npupoay; ANsl NPUHSATAS TPAMOTHbIX PELUEHWI NPOGIEM B CUTyaLMsiX, CBSI3aHHbIX
C Xumueli

CopMMPOBAHHOCTL  YMEHWSI  MaHMPOBaTb W MPOBOAUTL  XMMUYECKUI
3KCNEPUMEHT (NOJSyYeHNe U U3yYeHUe CBOICTB HEOPraHWYEeCKuX U OpraHn4yecKux



BELUEeCTB, KadyeCTBEHHble peakuuMu YrneBOAOPOAOB pPasfiMYHbIX KNaccoB U
KNCNOpOoACcOAepKaLLUMX OpraHUYECKUX BELUeCTB, pelleHWe SKCNepuMeHTamnbHbIX
3ajad No pacrno3HaBaHWK HeopraHMYeckMx W OpraHWYeckux BELUeCTB) C
cobnoaeHnem npasun 6e3onacHoro odpaweHus ¢ BewecTsamm U nabopaTopHbIiM
obopyaoBaHuem; opMynupoBaTh LIENU MCCReaoBaHUs; MpeacTaBnaTb B
pa3nuyHoi hopme pesynbTaTbl SKCNEPUMEHTA, aHaNU3nMpoBaTh U OLEHUBATL UX
[OCTOBEPHOCTb

14

CdhopMUpOBAHHOCTL  YMEHMS  OCYLLUECTBMATL  LIeNEeHanpaBfieHHbIn  NOUCK
XUMUYECKOW MHPOPMaLUM B PasfnMYHbIX MCTOYHUKAX (Hay4Has u yuebHO-Hay4YHas
nutepartypa, cpeactesa MaccoBOW WHAQopmauuu, ceTb WMHTepHeT u apyrue),
KPUTUYECKM aHanM3upoBaTb XUMUYECKYIO MHOpMauuio, nepepabdartbiBaTb €€ U
MCNONb30BaTh B COOTBETCTBMM C NOCTABNEHHOW y4ebHON 3agaqen

15

CopMUpPOBAHHOCTL YMEHWUS MPOrHO3UPOBATL, aHanM3MpoBaTb WM OLEHUBATL
MHOPMALIUIO C MO3ULMIA SKONOrMYECKOn 6e30NacHOCTU NOCNeACTBUI BbITOBON U
NPOU3BOACTBEHHOW [AEATENbHOCTM YENOBEKa, CBSI3AHHOW C nepepaboTKon
BewecTs; cHopPMUPOBAHHOCTbL YMEHUI OCO3HABaTb ONACHOCTb BO3AEWCTBUA Ha
>KMBbIE OpPraHu3Mbl ONPEAENEHHbIX BELLECTB, MOHMMAs CMbICN nokKasatens
npeaensHOn AOMYyCTUMOM KOHLEHTpauuu, M NOACHATL Ha mpuMepax cnocoobl
YMEHbLUEHUS U NpPefOoTBPALLEHUS WX BPEAHOr0 BO3AEWCTBUA HA OPraHusm
yenoseka

MNepeyeHb aNEMEHTOB CoagepXaHus, NpoBepsieMblX HA EM3 no xumun

Kopg

MNpoBepAeMbIi aNEMEHT CoaepXKaHnA

TeopeTnyeckne OCHOBbI XUMUU

1.1

CtpoeHne BewecrBa. CoBpeMeHHas MoAenb CTPOeHua artoma. PacnpegeneHue
3MNEKTPOHOB MO 3HEpreTMyeckuM ypoBHAM. Knaccudwukauus XMMUYECKUX SNEMEHTOB.
OCOB6EeHHOCTU CTPOEHUS] SHEPreTUYECKMX YpOBHEM aTtoMoB (S-, p-, d-9NEMEHTOB).
OCHOBHOE M BO3BGY>XAEHHOE COCTOSIHUA aTOMOB. JMNEKTPOHHAs KOHAMrypaumua aroma.
BaneHTHbIE 3f1EKTPOHBI

1.2

MNepuognueckaa cucrema xumumyeckux anemeHtos .M. Menpeneesa. Pusnmyeckuin
cmbicn lNepuoguyeckoro 3akoHa [O.U. Menpeneesa. lpuyMHbI U 3aKOHOMEPHOCTU
U3MEHEHUs1 CBOWCTB OJINIEMEHTOB M MX COEAMHEHMA N0 nepuogam U rpynnam.
3aKOHOMEPHOCTU B U3MEHEHMM CBOWCTB MPOCTbIX BELLUECTB, BOAOPOAHbLIX COEAUHEHUN,
BbICLLMX OKCMAOB U TMAPOKCHUA 0B

1.3

BaneHTHOCTb. OnekTpooTpuyaTensHoCcTb. CTeneHb OKUCAEHNS

1.4

Buabl XMMu4eckon cBA3KM (KOBaneHTHad, WMOHHasg, MeTannuyeckas, BOAOpPOAHas) U
MexaHu3Mbl ee obpasoBaHua. MexmonekynapHble B3aumMoaeWcTBusa. BewecrBa
MOSIEKYNAPHOTO U HEMONEKYNAPHOIO CTPOEHUSA. TuMbl KPUCTaNNIMYECKUX PELLETOK.
3aBUCUMOCTb CBOMCTBA BELLECTB OT TUNa KPUCTanM4Yeckon peLueTku

1.5

Xumunyeckasa peakuuda. Knaccudukauua xuMMUYECKMX peakuuin B HEOPraHU4ecKom u
OpPraHMYeckon XMMumn. 3aKOH COXpPaHEHNA MaCCbl BELLECTB

1.6

CKOpOCTb peakuyuu, ee 3aBMCUMOCTb OT pasnnyHbIX hakTopoB

1.7

Tennosble apPekTbl XMMUYECKUX peakunii. TEpMOXUMUYECKUE YpaBHEHUS

1.8

OO0paTtumMble peakuun. XMMUYECKOe paBHOBecue. PakTopbl, BNUAIOLWME HA COCTOSHUE
XumMu4yeckoro pasHosecus. MpuHumn Jle LWatense

1.9

SnekTponutuyeckas auccoumauusi. CunbHble U criabble anekTponuTbl. Cpeaa BOAHBIX
pacTBOPOB BELUECTB: KUCNas, HeWTpanbHas, LWenoyHas. CreneHb AWMCCOLMALIMM.
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3.6

3.7

3.8

Peakumn noHHoro o6meHa
'vpponus coneii. VIoHHoe npon3segeHne Bogpl. BogopoaHblii nokazartens (pH) pacteopa

Cnocobbl BbIPKEHWS KOHLEHTpaUuUu pacTBOPOB: MaccoBasi A0/l PaCTBOPEHHOrO
BELLECTBA, MOJISIPHAsi KOHUEHTpauusl. HacblWeHHble W HeHaCbILEHHbIE PaCcTBOpbI,
pacTBopMMOCTb. Kpuctaniorgparsi

OKncNUTEeNbHO-BOCCTAHOBUTE/IbHbIE peakymn. lNoBegeHve BeLLecTB B cpegax C pasHbiM
3Ha4YeHnem pH. MeTogpbl 3JIEKTPOHHOro 6anaHca

DNeKTPosIM3 pacTBOPOB U pacniaBoB cosiei
OCHOBbI HEOPraHUYECKON XMMUM

KﬂaCCI/I(*)I/IKaLI.I/IFI HeopraHn4eckux COGAI/IHGHI/IVI. HomeHKnaTypa HeopraHn4eckux
BeLecTB

XVMUYECKMEe CBOINCTBA BaXHEWWMX METa/I/IOB (HATpWid, Kasmid, KasibLMWiA, MarHui,
aNTIOMUHUIA, LHK, XPOM, Xese30, Mefb) U UX coefuHeHuid. ObLume cnocobbl NoyyYeHnst
MeTas1/10B

XuvMUYeckue cBOMCTBA BaKHEMLIMX HEMETa//I0B (rasloreHoB, cepbl, asoTa, docdopa,
yrnepofa W KpemHusl) M KX coeavHeHuli (OKCWMAOB, KMC/IOPOACOAEPXKALLMX KWC/OT,
BOZOPOAHBIX COENHEHNI)

["eHeTnyeckas CBA3b HeopraHnyeckmx BeLlecTB, npnHaagnexawmx K pas3sindHbiM Knaccam

M,quTI/ICpVIKaLI,I/IFI HeopraHn4eCckunx COGAI/IHGHI/IVI. KayecTBeHHble peakynn Ha
HeopraHnyeckmne selectesa 1 NOHbI

OCHOBbI OpraHM4eckol XuMmnm

OCHOBHbIE MOJIOXEHWSI TEOPUM XMMUYECKOTO CTPOEHWS OPraHWYecKuX coefuHeHnn A.M.
ByTnepoBa. YrnepogHblii CKesleT OpraHMyeckoil MOoJekysibl. KpaTHOCTb XMMUYECKON
CBA3M, n "-cBA3nM  Sp3. Spe. sp-rmbpuamsaunm opbuTtanieii aTOMOB yriepoga.
3aBNCMMOCTb CBOICTB BELLECTB OT XMMMWYECKOr0 CTPOEHWS Monekyn. [omonoru.
Fomonornueckuii psag. Visomepusi n nsomepsi

MoHsaT e O hyHKLUMOHATBHOW Tpynne. OpueHTauMoHHbIe 3QIEKTLI 3aMecTUTENEN

MpeactaBneHve 0  KNaccudgvKauuyM — OpraHvMuYeckux — BewecTB.  HomeHknaTtypa
OpraHNYecknx CoeauHeHuli (cucteMatuyeckasl) U TPUBMASIbHbIE Ha3BaHWS BaXKHEMLLUX
npeacTaBuTesneli KaccoB OpraHUYecknX BELLECTB

CB060AHOPaAVKASIbHBIA U MOHHbIA MeXaHu3Mbl peakumn. [MoHATMe O Hykneodune wu
anekTpocpune. Mpasnno MapkoBHukoBa. Mpasuno 3aiiuesa

AnKaHbl. XMMMWYECKMe CBOICTBA asIKaHOB: rajloreHnposaHune, gerngpnpoBaHue,
TepMnyeckoe passioXeHne, KpekuHr, wunsomepusauunsd, ropeHue. |-|OI'Iy‘-IeHI/Ie JTIKaHOB.
LiMknoasnkaHbl. CI'IELI,I/ICbI/IKa CBOWCTB LUMK/10a/IkaHOB C MaJlbiM pasMepoM UnKna. Peakunn
npncoeanHeEHNA N pagnkasibHOro 3amMeLlleHns

ASIKEHbl.  XMMWYEcKMe CBOICTBA:  peakuuu MpUCOeAVHEHMs]  (Fra/loreHUpPoBaHNE,
rMOPVPOBaHMe,  rMAPOraJIoreHMPOBaHVe,  ruapatauusl), TOPeHWsl,  OKUCIIEHWUS U
novmMepusaumn. NpoMbllLieHHbIe 1 TabopaTopHble Cnoco6bl NOMYYEHNs asIKEHOB

AnkagueHbl.  XUMWYECKMe  CBOWCTBA  a/lKaAWEHOB:  peakuum  npucoeauHeHust
(rMapvpoBaHve, ranoreHnpPoBaHne), ropeHns 1 nonuMepusauun. MonyyeHne ankagneHos

ASKVHBL.  XMMWYEcKMe  CBOMCTBA:  peakuuy  MPUCOeAVHEHWst  (Fra/loreHUpPoBaHWE,
rMapvpoBaHve, rmapartauysi, MMaporasioreHMpoBaHMe) Kak cnocob noslyveHnsi NosiMMepoB
Y APYTrUX NOME3HBIX MPOAYKTOB. Peakuyu 3amelleHus. FopeHre aueTuieHa Kak UCTOYHNK
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3.12

3.13

3.14

3.15

3.16

3.17

3.18

BbICOKOTEMMNEPATYPHOTO M/IAMEHWN A1 CBapkM W Pesku MeTasiioB. [lpuMeHeHue
auetuneHa

ApeHbl. XUMUYEeCkMe CBOWCTBA 6GEH30Ma: peakuuy 371EKTPOPUILHOTO 3aMELLEeHUs,
npvcoeiuHeHnst (TMApPUPOBaHKe, TasloreHNPOBaHNe). Peakuysi ropeHusi. Oco6eHHOCTM
XMMWNYECKUX CBOMCTB ToNyona. MosnyyeHre 6eH3ona. OCOGEHHOCTM XMMUYECKMX CBOWCTB
ctupona. Monumepusaumsi ctupona. CnocoGbl NOyYeHUst U NPUMEHEHWE apoMaTUUYECKUX
yINeBo0pooB

CnupTel. MNpefenbHble 0AHOATOMHbIE CNUPTLL. XMMUYECKUe CBOWCTBA: B3aMMOZENCTBIE
C HaTPUEM Kak crnoco6 YCTaHOB/IEHWS HA/IMUMST TAPOKCOrPYMbl, C ra/loreHOBOA0OPOLAaMU
kak croco6 nosyyeHnsi pacTBOpUTEsiell, BHYTPU- U MEXMOJIEKY/SApHas Aervaparauus.
Peakumsi ropeHusi. [losyyeHne 3TaHoNMa: peakuusi GPOXEHWsI [/HOKO3bl, naparaums
aTuneHa. DTUIEHITIUKOMb U TIMLEPVH KaK NPeACTaBUTeNn NpefesibHbIX MHOTOaTOMHbIX
CrnpTOB

®deHon. Xumuyeckme cBoiicTBa hbeHona (peakuuy C HaTpueM, FMAPOKCUAOM HaTpus,
6pomMowm). MNonyyeHne deHona

Anbfernapl.  XMMuYeckne CBOWCTBA  NpefenbHblX —anbAernios:  rmapupoBaHue;
KayeCTBEHHbIE peakuMm Ha KapOoHWIbHYI rpynny (peakums "cepebpsiHoro 3epkana’,
B3aumogeicteue c rugpokengom wmegy (Il). MonyveHve npegenbHbIX anbAerngos:
OKWC/leHVe CnupToB, ruapartaums auetuneHa. AUETOH Kak npefcTaBuTeSlb KETOHOB.
OCO06EHHOCTN peakuMn OKWUC/IEHNA aLeToHa

Kap60oHOBbIE KMC/OTbl. XMMMYECKME CBOMCTBA NpeefibHbIX OAHOOCHOBHbIX KAapGOHOBbIX
kucnot. OCO6EHHOCTM  XMMWYECKMX CBOICTB MypaBbWHOW  KMC/OThbI.  [MosyyeHue
npefenbHbiX OAHOOCHOBHbLIX KAapOGOHOBBLIX KWC/IOT: OKUC/IEHWE asIkaHOB, asIKeHOB,
NepBUYHbIX CMIMPTOB, a/bAErNaoB. Bbiclune npeaesnbHble U HenpeaesibHble KapGoHOoBble
KUC/OTbI

CnoxHble achvpbl 1 xupbl. CrocoGbl MOMYYEHUS C/IOXKHBIX 3drpoB. O6GPaATUMOCTb
peakuun atepudmkaumun. MprMeHEHNe CNOXHbIX 3(hUPOB B MULLEBOKA M napgomepHol
MPOMbILLNEHHOCTU. XKMpbl KaK CMOXHble 3hUpbl FINLEPUHA W BbICWIMX KapGOHOBbIX
KUCNOT. XMMMWUYECKME CBOWCTBA XMPOB: [MAPUPOBAHWE, OKWCNeHue. [Waponus, wim
OMbI/IEHUE, XMPOB Kak Croco6 NMPOMBbILLJIEHHOMO MOJTyYEHNS! COMEl BbICLLUUX KApBOHOBBIX

KMCMOT. Mblia Kak Conv BbICLUNX Kap60HOBbIX KMNC/O0T

XUMUYeckne CBOWMCTBA [/IOKO3bl: peakumy € y4acTMeM CNUPTOBbLIX W afibAerugHon rpynn
M MOMOYHOKUC/IoEe  GpoxeHue.  lpMMeHeHWe  [/1l0KO3bl, €e  3HayYeHne B
XN3HEeEeATe/IbHOCTM opraHu3ma. [Jvcaxapungbl: caxaposa, MasibTo3a.
BoccraHasnuBarwLLme 1 HeBOCCTaHaBMBatoLWme ancaxapuapl. M'Maponus gucaxapuios.
Monucaxapudbl: Kpaxmasl, rvkoreH. CTpoeHne MakpoMOsieKysl Kpaxmana, r/IMKoreHa v
Lennonosbl. dr3nyeckne CBOICTBA Kpaxmana W Lenntonosbl. XuMuyeckne cBolicTBa
KpaxmMana: ruaposus, KavyeCcTBeHHas peakumss € MofgoM. XuMMUYeckne CBOWcTBa
LeNono3bl: rMaponu3, nosydyeHve agumpoB Uesntoosbl. MoHATME 06 MCKYCCTBEHHbIX
BOJIOKHaX (BUCKO3a, aueTaTHbI LuesK)

AMUHBI. AMUHBI Kak opraHn4yeckme OCHOBaHUA: peakuun c BO,EI,OI7I, Kncnotamu, peakuus
ropeHus. AHUINH Kak npegcrasnTe/ib apoMaTtnyeCKnux aMmmHOB. XumMuyeckue cBoICTBa
aHWNHa: BS&VIMO,EI,GVICTBI/IG C KucnoTamu, 6pOMHOl7I BO,EI,OI7I, OKu1CNeHne. |_|OI'Iy‘-IeHI/Ie
aMVUHOB  aJiIkKmnmpoBaHUemM aMMhaka W BOCCTaHOB/1€eHMEM HUTPONPON3BOAHbIX
yrnesogopoanos

AMVHOKUC/IOTB! 1 GeNKU. AMMHOKUCNOTBI Kak aMpOTEPHLIE OPraHNYeCKNEe COEAMHEHUS.
OCHOBHblEe  aMWHOKWC/IOTbI, o6pasylowme 6Genku. XuMmuyeckne CBOCTBA  GEJIKOB:
rMaposn3, AeHaTypauusi, KaYeCTBEHHbIE (LBETHbIE) peakumy Ha Gesnku

CTpoeHue ¥ CTpyKTypa MOSMMEPOB. 3aBMCMMOCTb CBOICTB MOSIMMEPOB OT CTPOEHUs
Mosiekysl. OCHOBHbIE CMOCO6bI MOSTYYEHNS] BbICOKOMOJIEKY/ISIPHBIX COEAVUHEHMIA: peakumm
nosiMMepr3aunn 1 NonvMkoHaeHcaummn. Knaccudpmkaumsi BOMOKOH



3.19

MaeHTudukayma opraHM4yeckux coeguHeHuin. PellueHne akcnepumeHTanbHbIX 3agad Ha
pacno3HaBaHWe OPraHUYeCKuX BELLECTB

3.20 eHeTU4Yeckasa CBA3b Mexay Knaccamu opraHu4eCckux CoOeauHeHuIn
4 XUMMUSA U HU3Hb

41 Xumusa B NOBCEAHEBHOW »un3HK. MNMpaBuna 6e3onacHon paboTbl C €4KMMKU, TOPIOYUMU U
TOKCUYHbIMW BELLECTBaMU, CpeacTBaMu ObITOBOW XMMUU

42 XuMnMa u 340poBbe. XUMUSA B MeAUUUHE. XUMUS U CENbCKOE X03AWCTBO. XUMUSA B
NPOMbILUNEHHOCTU. XUMUA U IHEPreTUKa: NpUpoaHbIA U NONYTHLIA HEDTAHON rasbl, UX
COCTaB u ucnonb3oBaHue. CoctaB HedpTH n ee nepepabotka (MPUMPOAHbIE UCTOYHUKU
yrneesogopoaoBs)

4.3 XUMUA 1 aKonorms. XMMn4eckoe 3arpsasHeHme oKpyatoLwen cpebl U ero nocnencreus.
OxpaHa rugpocdepbl, MoYBbl, atmocdepsl, dnopbl M dayHbl OT XWMWYECKOrO
3arpssHeHus. MNMpobnema oTxo40B M NOBOYHLIX NPOAYKTOB. ANbTEPHATUBHLIE MCTOYHUKM
3HEeprum

44 O6wMe npeacTaBneHns 0 NPOMBILUEHHbIX CNOCobax NONYyYEeHU XMMUYECKUX BELLECTB
(Ha npuMepe npou3BOACTBA amMmuaka, CEepHOW KUCMOoTbl). YepHas K UBeTHas
meTannyprus. CTeKno U CUNUKaTHas NPOMBbILUNEHHOCTL. NPOMbILLNEHHAs OpraHndeckas
XUMUSA. CbIpbe ANA OPraHNYeCKON NPOMbILLITEHHOCTH

5 Tunbl pacyeTHbIX 3aga4

51 PacueTbl macchl Bewectsa unu obbema rasoB no U3BECTHOMY KOMUYECTBY BELLECTBA,
mMacce unu 06bLEMY OZHOIO U3 y4aCTBYIOLLMX B PEAKLMN BELLECTB

52 PacuyeTbl TennoBoro adydpekta peakuyum

53 PacueTbl 06 beMHbIX OTHOLLEHUI Fa30B MPU XMMUYECKUX PEAKLUAX

54 PacueTtbl maccbl (00bemMa, KonM4YecTBa BELLECTBA) NPOAYKTOB peakuuu, ecnm ogHoO U3
BELLECTB AAHO B U30bITKE (MMEET NPUMECH)

55 PacueTbl MaccoBon unu o6bLEMHOM AOMMW BbIXOAA NPOAYKTA peakuuu OT TEOPETUYECKM
BO3MOXHOrO

56 PacueTtbl maccbl (06bema, konMuecTBa BELLECTBA) MPOAYKTA peakuuu, eCrim OAHO U3
BELWECTB [aHO B BMAE pacTBopa C ONpedeneHHOW MacCOBOW AONEN PacTBOPEHHOrO
BELLECTBA

57 PacyeTbl ¢ uMcnonb30BaHMEM MOHATMI "MaccoBaa gons", "MonspHas KoHueHTpaums",
"pacTBOPMMOCTL"

58 HaxoxaeHue monekynapHon hopmynbl OpraHMYeckoro BewecTsa Mo ero niaoTHOCTU U

MacCoOBbIM J0NAM 3NEMEHTOB, BXOAALLIMUX B €ro cocras, UMK NO NpoAyKTaM CropaHus
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