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PepepanbHaa pabouyas nporpamma {Xumus. 8 9 knaccol (6a30Bblil YPOBEHD)

depepanbHas paboyas nporpamMma Mo yvyebHoMy npeaMeTy «Xumus» (6a30Bbli
ypoBeHb) (npefmeTHas o06nacTb «ECTeCTBEHHO-HayuyHble MpeAMeTbl») BK/OYaeT
MOSAICHUTENIbHYIO 3anunCKy, cofepXaHue 06ydeHuns, NnaHUpyemble pesybTaTbl OCBOEHMS
nporpaMmMbl Mo XMMUKU, TeMaTUYecKoe NiaHpoBaHue.

MosicHUTeNbHast 3anMcka OTpakKaeT o6lMe UenM W 3afadyvm U3Y4YeHUs XUMuw,
XapaKTEPUCTUKY MCUXOMOTMYECKUX MNPEAMNOCHIIOK K €8 M3y4yeHuto 0bydaroLmmucs,
MECTO B CTPYKType Y4ebBHOro nnaHa, a TaKXe Moaxofbl K 0TO0pY CcoaepXxaHus,
K onpegeneHnto niaHUpyeMbIX pe3ynbTaTos.

CofepaHne 00y4yeHWs  pacKpbiBaeT  cofep)kaTeNbHble  JIMHWK,  KOTOpble
npegnaraoTcs Ans 0053aTeNlbHOro U3yYeHWs B KaXOM KnacCce Ha YPOBHE OCHOBHOIO
o6Lero obpazoBaHus.

MnaHupyemble pesynibTaTbl  OCBOEHWS MNpPOrpaMMbl MO XMMUKU  BK/KOYaKOT
JMYHOCTHbIE, MeTanpeaMeTHble pe3y/bTaTbl 3a BeCb Nepuoj 06yveHUs Ha YpOBHe
OCHOBHOro 06LLero obpas3oBaHus, a TakKxe MpefMeTHble LOCTUXKEHUA 00yuaroLLerocs
3a KaX/blil rof 06yyeHus.

MNOACHUTEJIbHAA 3ATTMCKA

MporpamMma Mo XMMUM Ha YPOBHE OCHOBHOrO 06LLUero o6pa3oBaHMsi COCTaB/leHa
Ha OCHOBe TpebOBaHWA K pe3ynbTaTaM OCBOEHUA OCHOBHOW 06pa3oBaTe/lbHOM
nporpaMMbl OCHOBHOIo 006Lero o6pasoBaHus, npeacTaBneHHbIXx B ®IOC OO0,
a TaKKe Ha OCHOBe (heAepanbHON paboyeld MporpaMmbl BOCMUTAHUA W C YYETOM
KOHUenuMn npenofasaHnus ydebHoro npeametra «Xumus» B 06pa3oBaTe/bHbIX
opraHusaumax Poccuiickoin deaepaunn.

Mporpamma no Xumuy paspaboTtaHa C LeNbl OKasaHWs MeTOAMYECKON MOMOLLM
YUuUTENIO B CO3AaHMM paboyein nporpaMmMbl Mo y4e6HOMY NpeaMeTy.

Mporpamma no XMmun Aaét npeacraBfieHne o Lensx, obLen cTpaTernm obyyeHus,
BOCMMTaHWA U pasBUTMS  OOydvaloLMXcsa  cpeAcTBaMM  Yy4yebGHOro  npeamera,
yCcTaHaB/MBaeT  06s3aTe/lbHOE  NPeAMETHOE  COoAepXXaHue,  MpefgycmartpuBaeT
pacnpefesneHne ero no Knaccam v CTPYKTYpUpoBaHMeE Mo pasjenam U Temam nporpammb
N0  XWMUKW, OnpefensieT  KOMMYECTBEHHbIE W  KAYeCTBEHHble  XapaKTepUCTUKMU
cogepXkaHus, PeKOMeHAYeMYK MNOCNef0BaTeNbHOCTb U3YYEHUA XUMUM C  YYETOM
MeXNpPeaMeTHbIX W BHYTPUNPEAMETHbIX CBA3ei, JIOTMKM  y4ebHOro npotecca,
BO3paCTHbIX 0COBEHHOCTEe obydarowmxcs, OonpegenseT BO3MOXHOCTM NpegMeTa
ANa peanu3aumy TpeboBaHWIN K pe3ynbTaTaM OCBOEHUSI OCHOBHOW 06pa3oBaTe/IbHOM
nporpaMMbl Ha YpPOBHE OCHOBHOrO 006LLEro 06pa3oBaHWA, a TakXe TpeboBaHWUIA
K pesynbTaTam 00Y4YeHWs XUMWUW Ha YPOBHE Lenei U3ydeHus npeamera U OCHOBHbIX
BMAOB Y4eOHO-N03HaBaTelbHOW AesATe/IbHOCTU 00y4atoLwerocs nNo 0CBOEHNIO Y4e6bHOro
cogepxKaHus.
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3HaHMe XUMWUM  CNYXXMT  OCHOBOW  Ans  (DOPMUPOBAHWUA  MUPOBO33PEHUA
obyvaruierocs, ero npeactaBneHMin 0 mMaTepuManbHOM €AWHCTBE MMUPa, BaXHYH pofb
UrpaloT QopMupyemble XUMUed NpeiCcTaBfeHUs O B3aUMOMNPEBPALLEHUAX 3Hepruu
M 00 3BOMOUMM BELLECTB B NpUpPoLe, O MNyTAX pelleHUs rnobasbHbIX Mpobnem
YCTOMYMBOrO pasBUTUS YeNoBeYecTBa -  CbIPbEBON, 3HEPreTUYECKOW, MULLEBON
1 9KONOrMYyeckor 6e3onacHoCTH, NpobsiemM 34paBOOXPaHeHNS.

3yyeHne xumnu:

CMOCO6CTBYET peasiv3auuy BO3MOXKHOCTEN [/19 CaMOopasBUTUS U (hOpMUPOBaHUSA
Ky/IbTYpbl IMYHOCTH, eé 06LLeA N (YHKLMOHA/IbHOA rPpaMOTHOCTH;

BHOCUT BKfag B (OPMMPOBaHME MbILWIEHNS W TBOPYECKUX CMOCOBHOCTENA
06yyalomMXCcs,  HaBbIKOB WX  CamMOCTOSTeNlbHOW  Y4eBHOM  [eATe/IbHOCTH,
9KCMEPUMEHTaIbHbIX M UCCNefoBaTeNbCKMX  YMEHWIA,  HEOOXOAMMbIX  Kak
B MOBCEAHEBHOW XW3HU, TaK 1 B NPOECCUOHaNbHON AeATeIbHOCTH;

3HAKOMUT CO CNELM(UKOIA HayHYHOTO MbILLIEHNS, 3aK/1aAblBaeT OCHOBbI LieIOCTHOIO
B3rnsfa Ha egUHCTBO NPUPOAbl W YenoBeka, SBMSETCA OTBETCTBEHHbLIM 3Tanom
B (DOPMMPOBaAHMM €CTECTBEHHOHAYYHOM FPaMOTHOCTM 06YyYaroLLMXCS;

Cnoco6CTByeT (hOPMUPOBAHUIO LLEHHOCTHOrO OTHOLLEHWS K eCTECTBEHHO-HAYYHbIM
3HaHWAM, K NPUpofe, K YenoBeKy, BHOCUT CBOWM BK/af B 3KOMOrMyeckoe obpasoBaHue
obyuyaroLmxcs.

[aHHble HanpasfeHWs B 00yYeHUM XUMUM  0BecrneynBaloTCA  CrneunpmrKoi
coiepXxaHna yuebHOro npefgmera, KOTOPbIA ABNSETCA Nefarormyeckn afanTupoBaHHbIM
OTpaXkeHMem 6a30BOM HayK/ XMMUKN Ha OMpese/lEHHOM aTare eé pa3BuTus.

Kypc XumMmm Ha YypoBHe OCHOBHOro o06Liero o6pa3oBaHNA OpPUEHTUPOBaH
Ha OCBOeHMe O00y4aloWUMNCA CUCTEMbI MEPBOHAYAIbHLIX MOHATUIA XWMUKW, OCHOB
HEOPraHNYecKom XMMUA WU HEKOTOPbIX OTAE/bHbIX 3HAYMMbIX MOHATUIA OpraHWUYecKoi
XUIMUN.

CTpyKTypa COfepXXaHuWs nporpaMMmbl M0 XWMUKU CHOPMUPOBaHa Ha OCHOBE
CUCTEMHOr0 Noaxofa K eé nsydeHuto. CofepxaHue CKNaablBaeTcs U3 CUCTEMbI MOHATUIA
0 XMMWYECKOM 3/IEMEHTE N BELLECTBE U CUCTEMbI MOHATUIA O XMMWUYECKOWN peakLuu.
O6e 3TN CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO MNPUHUMNY MOCNeA0BaTe/IbHOro
pa3BUTUSA 3HAHWIN Ha OCHOBE TEOPETMYECKNX MPeACcTaB/IeHNn PasHOro YPOBHS:

aTOMHOMOJIEKY/IAPHOIO YYEHUA KakK OCHOBbl BCEr0 eCTeCTBO3HaHUS;

Meprogmyeckoro 3akoHa [.M. MeHfeneeBa Kak OCHOBHOIO 3aKOHa XUMWMW;

YUYEHUS O CTPOEHUM aTOMa U XMMUYECKOW CBA3W;

npescTaB/ieHNA 06 3NEKTPONUTUYECKON AUCCOLMALMN BELLECTB B pacTBOpax.

TeopeTnyecKne 3HaHUA paccMaTprBatoTCA Ha OCHOBE AMMUPUYECKN NONYYEHHbIX U
OCMbICNEHHbIX (DAKTOB, Pa3BMBAKOTCA NOC/eL0BaTe/IbHO OT OAHOI0 YPOBHSA K ApPYromy,
BbINOMHAA  (PYHKUMM  OOBACHEHMS M NPOTHO3MPOBAHWA  CBOWCTB, CTPOEHUA U
BO3MOXHOCTEN MPaKTUYECKOro NPUMEHEHUS 1 MOSTYHYEHNs N3yYaeMblX BELLECTB.
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OcBOeHMe MporpaMMbl MO XMMWUK CMOCOBCTBYET (DOPMUPOBaHUIO MPeACcTaB/eHUs
0 XWMWYECKOM COCTaBNAIOLWEA Hay4yHOW KapTWHbl Mupa B /IOTMKE €€ CUCTEMHOWA
NpUpPoAb!, LEHHOCTHOIO OTHOLLEHNSA K HAYYHOMY 3HAHUIO U MeTOAaM MO3HaHWS B HayKke.
M3yyeHne Xummny NpouUCXOANT C NPUB/IEYEHNEM 3HAHWI U3 paHee U3YYeHHbIX YUYeOHbIX
npeameToB: «OKpyXXatoLnii mup», «brnonorms. 5-7 knaccbl» U «Pu3nkKa. 7 Knace».

Mpy U3yYeHUN XUMUW MPOUCXOLMT (HOPMUPOBAHME 3HAHWI OCHOB XMMMWYECKOM
HayKM Kak 06/1acTW COBPEMEHHOrO eCTEeCTBO3HaHWA, MPaKTUYECKON [esTeNlbHOCTU
yesioBeKa M Kak OfHOr0 M3 KOMMOHEHTOB MMWPOBOW KyNbTypbl. 3ajava y4ebHOro
npeaMeTa COCTOMT B (POPMMPOBAHWUM CUCTEMbI XUMUYECKMUX 3HAHUIA - BaXKHEMLLMX
(hakTOB, MOHATWIA, 3aKOHOB W TEOPETUYECKMX MNOMNOXEHWUWA, AOCTYMHbIX 0606LLEHNI
MVPOBO33PEHYECKOr0 XapakTepa, A3blKa HaykKu, B NPUOOLLEHWM K Hay4HbIM MeTofam
MO3HaHWA NPU  U3YYEeHUW BELLECTB U XMMUYECKUX peakunin, B (HOpPMMPOBaHUM
M pa3BUTUM MO3HABATENbHbLIX YMEHWUA M UX NPUMEHEHUN B Y4ebGHO-MO3HABATe/IbHOWA
N y4yebHO-UCCNenoBaTeNlbCKON  AeATeNIbHOCTX, OCBOEHWM npaBui  6e30MacHoro
obpalleHuns ¢ BelecTBaMn B MOBCEAHEBHOM YXU3HMW.

MpyY U3yYeHUN XUMUU Ha YPOBHE OCHOBHOIO 06Liero 06pa3oBaHUs BaKHOE
3HayeHue NpMobpenn Takme LEIN, Kak:

(hopmmpoBaHue NHTENNIEKTYa/IbHO pasBUTOM JMYHOCTM, roToBOM
K camoobpa3oBaHWO, COTPYAHWYECTBY, CaMOCTOSATE/IbHOMY MPUHATUIO PeLUEeHWH,
CMOCO6HOW afanTupoBaTbCA K ObICTPO MEHAIOLLMMCS YC/TOBUAM YKU3HW;

HarnpaB/fIEHHOCTb O00Y4YeHUsi Ha CUCTEMATMYeCcKoe MpuobLLeHne o6yyatoLLmXcs
K CaMOCTOATENbHOW MO3HAaBaTe/IbHOW [eATeNIbHOCTM, Hay4YHbIM METOAaM MO3HaHUS,
(hopMUPYHOLLUM MOTMBALMIO U Pa3BUTME CMOCOBHOCTEN K XUMUW;

obecneyeHne yCnoBmii, CNOCOOGCTBYOLWMX NPUOBPETEHNIO 0OYYatOLLMMUCA OMbiTa
pasHO06pas3HOW [eATesIbHOCTK, MO3HAHUA W CaMOMO3HaHMS, KIHYEBbIX HaBbIKOB
(KNtoYeBbIX KOMMNETEHLMIA), UMEKO W MX YHUBEPCaNbHOE 3HavyeHne A1 Pa3INYHbIX BAOOB
[eATeNbHOCTY;

(hopmunpoBaHune 06Lelt (DYHKUMOHaNbHON U eCTeCTBEHHO-HaY4YHOW rpaMOTHOCTH,
B TOM 4MC/le YMEHUIN OOBACHATb M OLEHMBATb SB/IEHUSI OKPY)KAKOLLLEro M1pa, UCnosb3ys
3HaHWA W ONbIT, MOMYYEHHbIE MPU U3YUYEHUN XMMUWU, MPUMEHATb UX MNP PeLLeHUN
npo6nem B NOBCEAHEBHOM XXU3HW U TPYAOBOW AeSATeNbHOCTY;

(hopmmpoBaHMe y 0O0y4yaloWMXC TYyMaHUCTUYECKMX OTHOLLUEHUA, MOHUMaHMUS
LEHHOCTM XUMWYECKMX 3HaHMIN [Ans  BbIPabOTKM 3KOIOTMYECKM  Lie/Ieco0bpasHoro
noBefeHns B ObITY U TPYAOBOWN AeATENIbHOCTU B LIESIIX COXPaHEHWs CBOEro 30pOBbs U
OKpY>KatoLLein NpupoaHOW cpeabl;

pasBuTMe  MOTMBALMM K  OOYYEHWMHO, CMOCOBHOCTEM K  CaMOKOHTPOH
¥ CAMOBOCMUTAHNIO Ha OCHOBE YCBOEHMS 06LLEYEN0BEYECKMX LIEHHOCTEN, FOTOBHOCTY K
0CO3HaHHOMY BbI6OPY NPONAIS U HANPaBNEHHOCTU fa/lbHENLLIEr0 06yYeHNs.

OO6Lyee 4nCNO 4acoB, PEKOMEHAOBAHHLIX AN U3y4vyeHus XuMuu, - 136 4acos:
B 8 Knacce - 68 yacoB (2 yaca B Hefient0), B 9 Knacce - 68 yacoB (2 4yaca B HefleNto).
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[ns Kaxgoro knacca npefycMOTPEHO pe3epBHOe y4eOHOe BpPeMs, KOTOPOe MOXeT
ObITb UCMO/Ib30BAHO YYaCTHMKaMN 06pa3oBaTe/IbHOro npoLiecca B LUensax hopMmpoBaHus
BapMaTUBHOM COCTaB/ISLOLLEN COAepXXaHNSA KOHKPETHOW paboyeit nporpammbl. pu aTom
obsA3aTenbHasd  (MHBapMaHTHasd) 4acTb COAepPXaHus npeameTa, YCTaHOB/IEHHas
NPUMepPHOI paboyeil NPOrpaMMoit, 1 Bpems, OTBOAMMOE Ha eé 13yyeHune, J0MKHbI ObITb

COXpPaHEHbI NOJSIHOCTLHO.
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COJEP>XAHNE OBYYEHWUA

8 KJTACC

MNepBOHaYasibHble XUMUYECKNE NMOHATUSA

MpeaMeT XUMUKN. Ponb XUMUKN B XXKU3HW YenoBeka. XUMUS B CUCTEMe HayK. Tena u
BellecTBa. Pu3MUeCKMe CBONCTBA BELLECTB. ArperaTHoe COCTOsIHME BellecTB. oHATHe
0 MeTofax Mo3HaHUA B XMMUW. YucTble BellecTBa M cmecu. Cnocobbl pasgeneHuns
CMEcCei.

ATOMbI 1N MONEKY bl. XUMUYeCKne anemeHTbl. CUMBO/bI XMMUYECKNX 3/1EMEHTOB.
[MpocCTble W CNOXHbIE BellecTBa. ATOMHO-MOJEKY/IAPHOE YUeEHNE.

Xumnyeckas qopmyna. BaneHTHOCTb aTOMOB XWMWUYECKMX 3/1eMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHas aToMHas Macca. OTHOCUTeNbHas
MOneKynsipHas Macca. MaccoBasi Jo/1i XMMUYECKOr0 3/IEMEHTA B COEJUHEHNN.

KonnuecTso Bewectsa. Monb. MonsipHass Macca. B3aumocBsS3b KONMYECTBa, Macehbl
M 4ynucna CTPYKTYPHbIX eauMHuL, BellecTBa. Pacuétbl no opMynam XMMUYECKUX
COEQIUHEHUA.

dur3nYecKme N XMMNYECKME ABNEHNS. XMMMYeCcKast peakumus 1 eé npusHaku. 3akoH
COXpPaHeHMs1 MacCbl BELLECTB. XMMUYECKMe ypaBHeHUs. Knaccuukaums XMMUUYECKNX
peakUnin (CoeIMHEHWS, Pa3NIOXEHWS, 3aMeLLEHNS, 0OMEHA).

XVMNYECKNIN IKCNEPUMEHT

3HAKOMCTBO C XMMWYECKOW nocyaoi, npasunamu pabotbl B nabopatopum u
npuémammn obpaleHns C 1abopaTtopHbIM 060pyAOBaHMEM, W3YYeHME W OnucaHue
(hM3nYeCKMX CBOMCTB 06pa3LLOB HEOPraHMYecKMX BeELLECTB, HabNOAeHWe (PU3NYeCcKnX
(nnaBneHne BOCKa, TasgHWeE NibAa, pacTupaHme caxapa B CTyMKe, KMUMeHWe U KOHAeHcaums
BO,U'I:I) n XNUMNYECKNX (FOpeHI/Ie CBe4yun, npokananBaHune Me,quf/I NPOBOJIOKN,
B3aMMO/EeNCTBME Mefna C KUC/IOTON) SiBNeHWA, HabntogeHve W onucaHue Mpu3HaKkoB
NPOTEKAHNA XMMUYECKMX peakuuii (pasnodXeHne caxapa, B3aUMOAEWCTBME CEpHON
KMCNOTbl C XNnopugom Gapus, pasnoxeHue rugpokcuga megn (1) npyu HarpesaHuu,
B3aMMOZENCTBME XKenesa ¢ pacTBopoM conn mean (Il), n3yyveHve cnocoboB pasgeneHus
CMecer (C MOMOLWBKD MarHuTa, (UIbTPOBaHME, BbiMapuBaHue, AUCTUNNALNUSA,
XpomaTtorpadus), npoBeieHNe OYMCTKM MOBapeHHO conu, HabnogeHne u onmcaHume
pe3ynbTaTtoB MPOBEAEHUS OMbiTa, WIMHOCTPUPYIOWErO 3aKOH COXPaHeHUs Macchl,
co3faHne mogenet Monekyn (LLapoCTep>KHEBBIX).

BaxkHelLwmMe npeacTtaBUTeN I HEOPraHMYeCKMX BELLLECTB

Bo3ayx - cmeck rasoB. CocTaB Bo3ayxa. Kncnopog - aneMeHT 1 NPOCTOE BeLLeCcTBO.
HaxoxpaeHve kucnopoga B npupoge, (pr3nyecKne N XMMUYECKME CBOMCTBA (peakuumu
ropeHns). Okcuabl. [NpumeHeHne kucnopoga. Cnocobbl MoOMyYeHUA  KUCIOPoAa
B nabopartopun ¥ npombiwneHHocTn. Kpyroesopot kucnopoga B npupoge. O30H -
aNINOTPOMNHas MOAUGUKaLna KMCIopoaa.
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Tennosor 3((eKT XMMUYECKOW peakuuu, TePMOXMMWUYECKUE YpaBHeHWs, 3K30-
N 3HLOTEpMUYECKMe peakuun. Tonameo: yronb M MeTaH. 3arps3HeHue BO34yxa,
ycuneHve NapHMKOBOro apdekTa, paspyLUueHne 030HOBOIO C/IOf.

Bofopon - 3nemMeHT M MPOCTOe BeLeCcTBO. HaxoxaeHue BOLOPOAA B NPUPOSE,
(hm3nyeckme N XMMUYECKMe CBOWCTBA, NMPUMEHEHWe, cnocobbl nonyyeHus. Kucnotol u
CONW.

MonspHbIn 06bEM rasoB. PacyéTbl MO XMMUYECKUM YpaBHEHUSAM.

®un3nyeckne cBOIMCTBA BOAbl. Bofa Kak pacTBopuTenb. PacTBopbl. HacbileHHble 1
HeHacCbILWeHHbIe pPacTBOpbl. PacTBOPUMOCTL BeLLEeCTB B Boge. MaccoBas [0/ BelyecTsa
B pacTBope. XMMMYecKMe CcBOMCTBa BOAbl. OCHOBaHMSA. Po/b pacTBOpOB B Npupoge U
B XXWM3HW YenioBeka. KpyroBopoT BOAbI B NpUpPOAe. 3arpasHeHne npupogHbIx Bog. OxpaHa
N 0UMCTKA NPUPOAHLIX BOL,.

Knaccugukayms  HeopraHMYeckmx — coeguHeHuin.  Okcmibl.  Knaccudukaums
OKCW[0B: coneobpasyoLne (OCHOBHbIE, KNCNOTHbIE, amgoTepHbIe) 7
Heconeobpasytowme. HoMmeHknatypa OKcuioB. PU3NYECKME U XUMUYECKME CBOMCTBA
oKcuaos. lNonyyeHne OKCUAIOB.

OcHoBaHusA. Knaccumkaums OCHOBaHWIA: LWENOYM U HEPaCTBOPMMblE OCHOBAHWS.
HomeHKknaTypa OCHOBaHWA. @PU3MYECKME U XUMUYECKME CBOWCTBA OCHOBAHWIA.
[MonyyeHne OCHOBaHWIA.

Kucnotbl. Knaccudmkaums Kucnot. HomeHknatypa Kucnot. ®usnyeckume wu
XUMNYECKME CBOMCTBA KMCMOT. Pag aktmBHocTM metannoB H.H. BekeTtoBa. Mony4yeHune
KNCNOT.

Conn. HomeHknaTypa coneii. ®u3nMYeckme U XMMUYECKME CBOWCTBA COMENA.
[MonyyeHne conei.

CeHeTMYecKas CBA3b MeXAY Kaccamy HeopraHWyecKux coefmHeHun.

XUMNYECKMNIA IKCNEPUMEHT :

KayeCTBEHHOe OnpefeneHne COAepXaHus Kucnopoda B BO3Lyxe, MOMyYeHue,
cobupaHue, pacro3HaBaHWe W U3y4YeHWe CBOWCTB  KWCMoOpoda,  HabnwgeHue
B3aMMOJENCTBMS BELLECTB C KWCMOPOAOM W YC/OBUA BO3HWKHOBEHUS W MpeKpaLleHus
ropeHuss (moxkapa), O3HaKOMMeHMe C obpa3uamMu OKCMAOB W OMWCaHWe WX CBOICTB,
noslydyeHune, cobupaHue, pacno3HaBaHMe W MW3y4YeHWe CBOWCTB Bogopoga (ropeHue),
B3aumogelnicteme Bogopoda C okcugom  Mean  (Il)  (BO3MOXHO — MCMosb3oBaHue
BUAeoMaTepmnanos), HabnoaeHne 06pasLoB BeLLeCTB KOIMYECTBOM 1MO/b, UcceoBaHme
0COBEHHOCTE PacTBOPEHUS BELLECTB C Pas3/IMYHOM pPacTBOPUMOCTbLIO, MPUrOTOB/EHNE
pacTBOPOB C ONpeAenéHHON MacCOBOI [0Nei paCTBOPEHHOMO BELLECTBA, B3aMMO/ENCTBME
BOAbl C  MeTanamy  (HaTpyeM U1 KasbuveMm)  (BO3MOXHO  UCMO/b30BaHWe
BUAeoMaTepmanoB), uccnefoBaHne 06pasL0B HEOPraHNMYecKUX BELLECTB PasIMYHbIX
K/laccoB, Habo4eHne N3MeHeHMst OKPacKmn MHAMKATOPOB B pacTBOPaX KWUC/OT U LLENOYEN,
n3yyeHme B3aMmogencTeusa okcuga megu (1) ¢ pacTBOpOM CepHOWM KWUCNOTbI, KUCNOT
C MeTanamu, peakuuin HenTpanusauun, MonyvyeHne HepacTBOPUMBIX OCHOBaHWMN,
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BbITECHEHME Of|HOrO MeTasifa ApYrMm 13 pacTBOpa COMM, PeLLeHUe 3KCNepPUMEHTa/bHbIX
3a/la4 no TeMe «BaxkHelLMe Knaccbl HEOPraHNYeCKNUX COeaVHEHNIN».

Mepuognyecknii 3akoH ” Tlepunogmyeckad cucTemMa XMMUYECKUX 3/1EMEHTOB
O.WN. MeHgeneeBsa. CTpoeHMe aTtomMoB. Xummumyeckasd cBA3b. OKUCNUTENbHO-
BOCCTaHOBUTE/IbHbIE peaKumn

MepBble MOMbITKN KnacCUMKaLMm XMMUYECKUX 3N1eMeHTOB. [MOoHATWE O rpynnax
CXOAHbIX 3/1eMEHTOB (LLIe/IOYHbIE U LLIe/IOYHO3EME/bHbIE METa/l/Ibl, Fa/IoreHbl, MHEPTHbIE
rasbl). SNEMeHTbI, KOTOpble 06pa3ytoT aM(OTepHble OKCUAbI U TUAPOKCULbI.

Mepnoguyecknii  3akoH. [llepuognyeckas cucTemMa XUMUYECKUX 3/1eMEHTOB
A.N. MeHpeneeBa. KopoTkonepuogHas U a/ivHHonepuogHas opmbl Mepuognyeckon
CUCTEMbI XMMUYeCKuX anemeHToB .M. MeHpgeneesa. MNepuogbl n rpynnbl. PU3nMYecKnii
CMbIC/1 MOPAAKOBOro HoMepa, HOMepoB NMepuoAa U rpynnbl 3EMEHTA.

CtpoeHne aTtomoB. CocTaB aTtOMHbIX fAfep. K3oTonbl. 9neKTpoHbl. CTpoeHue
3MIEKTPOHHbIX 060/104eK aToOMOB MepBbiX 20 XUMUYECKUX 3/1eMEHTOB [Mepnofmyeckon
cuctembl A.W. MeHgeneeBa. XapakTepuUCTUKa XMMWYECKOro 3/1eMeHTa Mo €ero
nonoxexuto B Mepunognyeckon cucteme O.. MeHgeneesa.

3aKOHOMEPHOCTM  M3MEHeHUA  pajguyca aTtoOMOB  XMMUYECKUX  3/1eMEHTOB,
MeTa/l/INYECKUX U HEMETAI/IMYECKMNX CBOMCTB MO rpynnaM 1 nepuoam.

3HaueHue [leproanyeckoro 3akoHa W [lepuognMyeckol CUCTEMbl XUMUYECKUX
3N1EMEHTOB A/19 Pa3BUTUS HayKn U NpakTuku. .. MeHaenees - yUéHbIl U rpaxaaHuH.

Xummyeckas  cBA3b.  KoBaneHTHasa  (nonfgpHas WM HenmonspHasd)  CBA3b.
ONEKTPOOTPULATENBHOCTb XUMUYECKUX 3N1eMEHTOB. VIOHHas CBA3b.

CteneHb okucneHnsa. OKUCNUTENLHOBOCCTAaHOBUTENbHbIE peakuun. [pouecchl
OKUCNEeHNA 1 BOCCTaHOB/EHUA. OKUCIUTENN 1 BOCCTaHOBUTESN.

XVUMUYECKMIA SKCNEPUMEHT :

n3yyeHne 06pasLOB BELIECTB META/IOB U HEMeTan/ioB, B3aUMOAECTBYE
rMApoKcMAa UWMHKA C pacTBOpamMu  KWUCMOT W LUeNMoyeid, NpoBeAeHVe  OMbITOB,
UNNIOCTPUPYIOWMX NPUMePbl OKUCAUTENbHO-BOCCTAHOBUTENbHbLIX peakuuii (ropeHue,
peakUuy PasfoXeHus, CoeuHeHMs).

Me>KnpeameTHble CBA3M

Peanusauns MeXMpeAMeTHbIX CBA3e MpU  M3ydeHUM XuMum B 8 Knacce
OCYLLIECTB/AETCS Yepe3 MCMo/b30BaHNe KaK 0OLUMX ecTECTBEHHOHAYUHbIX NOHATUIA, Tak
W NOHSATWIA, SBNSIOWMXCS CUCTEMHbIMU [N OTAENbHbIX NPeAMETOB €eCTeCTBEHHO-
Hay4HOr o LyK/a.

O6LiMe ecTecTBEHHOHAYUYHbIe MOHATMA: Hay4HbIA (HaKT, rMNoTe3a, TEOPMUS, 3aKOH,
aHann3, CUHTE3, Knaccudukauus, NepuoauYHOCTb, HabMOAeHMe, 3KCMEPUMEHT,
MOJEeNMpPOoBaHVe, U3MepeHne, Mofenb, SBEHUE.

du3nKa: mMaTepusi, aTtoM, 3MEKTPOH, MPOTOH, HEATPOH, WOH, HYKAWA, W30TOMbl,
PAAMOaKTUBHOCTb, MONEKYNa, 3MEeKTPUYECKWUIA 3apsd, BeELIecTBO, Teno, O06bEM,
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arperaTHoe COCTOSIHME BeLLecTBa, ras, (U3NYecKne BEMYMHbLI, eAUHULbI U3MEPEHWS,
KocMoc, nnaHeTbl, 3883461, ConHue.
Buonorua: oTocuHTe3, AbixaHue, buocdepa.

leorpadmsa: artmoctepa, ruapocgepa, MuHepasbl, FOPHble MOPOAbl, MOMe3HbIe
1cKonaemble, TONMBO, BOAHbIE PECYPChI.

9 K/T1ACC

BellecTBO 1 Xnmmyeckas peakuus

Mepuognyecknini - 3akoH. [llepuogmyeckass CUCTEMA XUMWUYECKUX 3/1EMEHTOB
0. MeHgeneeBa. CTpoeHMe aToMOB. 3aKOHOMEPHOCTM B W3MEHEHMM CBOWCTB
XUMUYECKNX 3/1EMEHTOB MEPBbLIX TPEX MEPMOLOB, Kans, KaibUMsi U UX COeAMHEHWI
B COOTBETCTBMM C MOSIOXKEHNEM 3M1EMEHTOB B Mepnoanyeckoin CMcTemMe 1 CTPOEHNEM UX
aToOMOB.

CTpoeHMe BelecTBa: BUAbl XMMUYECKON CBA3W. TWMbl KPUCTANIMYECKNX PELLETOK,
3aBUCMMOCTb CBOWMCTB BellecTBa OT TWMa KPUCTa/IMYECKOM PeLETKN U Bupa
XUMUYECKON CBA3M.

Knaccugmkauuss n  HOMEHKMIaTypa HeOpraHMYeckux BeLeCTB. XMMUYeCKue
CBOWCTBA BELLECTB, OTHOCALLMXCA K pas3/IMYHbIM KnaccaM HeopraHMYecKnx COeaUHEHWHN,
reHeTMYecKast CBA3b HEOPraHMYeCKNX BELLECTB.

Knaccugpmkaumss  XMMUYECKMX — peakUuuidi MO0 Pas/IMyHbIM  NpU3HaKam
(Mo umcny u coctaBy y4yacTBYHLMX B peakuuy BELLECTB, MO TEMI0BOMY 3geKTy,
N0 W3MEHEHWUID CTereHeil OKUCNEHUA XUMUYECKUX 3/IEMEHTOB, MO 06paTUMOCTW,
Mo y4yacTMIO KaTtasmsatopa). OK30- U 3HAOTEPMUYECKME peakuun, TEPMOXUMUYECKNE
ypaBHeHus.

[MOHATME O CKOPOCTM XMMUYecKoW peakuun. [loHATME 06 06paTMMbIX U
HeobpaTUMbIX XUMUYECKUX peakumsx. TMOHATME O TOMOFEHHbIX W TreTeporeHHbIX
peakumax. ToHATMe o0 KaTtanm3e. [MOHATME O  XMMWMYECKOM  pPaBHOBECUM.
daKkTopbl, BANAKOWME HA CKOPOCTb XMMMUYECKOW peakumMm 1 NONOXeHUe XMMUYECKOro
paBHOBECKSI.

OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakuun, 3/1IEKTPOHHbIN 6anaHc
OKUCNINTENbHO-BOCCTAHOBUTE/bHOM peakumn. CocTaBneHWe YPaBHEHWI OKUCUTENbHO-
BOCCTAHOBUTE/bHbIX PeaKLMiA C MCNONb30BaHNEM METO/a 3/1eKTPOHHOro 6anaHca.

Teopusi 3NeKTPONUTMYECKOW auccoumanmmn. INeKTPONUTbl U HEe3NeKTPOUTLI.
KaTtnoHbl, aHuoHbl. MexaHn3sm guccoumaumm  BeWecTB C  pas/IMyHbIMU - BUAAMM
XUMUYECKOW cBA3n. CTeneHb agnccoumnaunn. CunbHble U cnabble 3NEKTPONNTDI.

Peakumv MOHHOrO OOMEHa. YCMoBUS MPOTEKAHUS peakuuii MOHHOro O06MeHa,
MOMHbIE M COKPALLEHHbIE NOHHbIE YPaBHEHNS peakumii. CBONCTBA KUCNOT, OCHOBaHWI 1
COMei B CBeTe MpeAcTaBNeHUid 06 3NeKTPONMTUYECKON auccoumaunn. KayecTBeHHble
peakuun Ha MOHbI. MOHATME O TMAPONN3E COMEN.
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XVMNYECKNI IKCTIEPUMEHT :

O3HaKOMJIEHMEe C MOLEeNAMU  KPUCTa//IMYECKUX  PeLIETOK  HeopraHuyecKmnx
BELLECTB - MeTasl/loB U HeMeTa//IoB (rpauTta u anvasa), C/MOXHbIX BelwecTs (xnopuga
HaTpuWs), uUccnefoBaHne 3aBNUCMMOCTM CKOPOCTM XMMUYECKON peakummn OT BO3LENCTBUS
pa3NYHbIX (DAKTOPOB, WCCNeA0BaHNE 3/1EKTPONPOBOLHOCTM pPacTBOPOB  BELLECTB,
nporecca avccoumnaumm KUCNOT, Lenoyeid n coneir (BO3MOXHO MCMO/b30BaHUE BUAEO
mMaTepuanoB), NPOBeAEHNE ONbITOB, UIOCTPUPYIOLLMX MPU3HAKN NPOTEKAHUS peakLui
MOHHOro obMeHa (0bpasoBaHMe OCafiKa, BbleNneHne rasa, obpasoBaHve BOAbl), OMbITOB,
NNNOCTPUPYIOWMX NPUMEPbI OKUCINTENbHO-BOCCTAHOBUTENbHbLIX peakuuin (ropeHue,
peakuMn pasfnioKeHns, COeAMHEHMs), pacro3HaBaHWe HeopraHW4YeckKMx BELLECTB
C MOMOLLbI0 KaYeCTBEHHbIX Peakuuii Ha NOHBbI, PeLleHre 3KCMepUMeHTa/IbHbIX 3aau.

HemeTanibl 1 UX coefUHEHUS

Obulan xapakTepucTuka rasioreHos. OCO6eHHOCTM CTPOEHUS aTOMOB, XapaKTepHble
CTeneHn okucneHuns. CTpoeHue U U3nYecKme CBOMCTBA NPOCTbIX BELLECTB - rasioreHos.
XMUMMYecKMe CBOWCTBA Ha npumMepe xnopa (B3aMMOAENCTBME C  MeTalamu,
HemeTannamu, wenoyvamu). Xnoposogopod. ConsHas Kuciota, XMMUYeCKe CBOWCTBA,
nosfy4veHne, npumeHeHve. [eincrTeme xnopa v X10pOBOLOPOAA Ha OpraHM3M 4YenoBeka.
BaxxHelLmne X1opuabl U UX HaXoXeHne B NPUpose.

O6uian xapakrepuctrka anemeHToB VIA-rpynnbl. OCO6eHHOCTM CTPOEHUS aTOMOB,
XapaKTepHble CTerneHn okucneHusi. CTpoeHMe W (M3MYEecKMe CBOMCTBA MPOCTbIX
BELECTB - Kucropoga W cepbl. ANNOTPOMHbIE MOAMMDMKALMM KUCNOPOAa U Cepbl.
Xumnyeckne cBoKMCTBa cepbl. CepoBOAOPOA, CTPOEHUE, (PU3NYECKME U XMMUYECKME
cBoicTBa. OKcuAbl Cepbl KakK NPeAcTaBUTENN KUCNOTHbIX OKCUAoB. CepHas KMUCOoTa,
(hm3nyeckne M XMMMYeckme cBoMcTBa (06OLLUME KaK MpeacTaBUTENst Knacca KWUCNOT WU
cneundguyeckne). XuMmnyeckmne peakumm, nexatine B 0CHOBE NPOMbILLIIEHHOIO crnocoba
Mosly4YeHUs CEPHON KUCNOTbl. MpuMeHeHWe CepHOM KMUCNoTbl. COMM CEPHOM KWUCNOTBI,
KayeCcTBeHHast peakuus Ha CynbgaT-uoH. HaxoxieHuwe cepbl U €€ COeAVHEHWIA
B npupofe. XMMUYECKOe 3arps3HeHVe OKpy>Karollelh cpefdbl COeLUHEHUSMU Cepbl
(KUCnoTHble 4OXAuW, 3arpsisHeHne BO34yXa 1 BOAOEMOB), CNOCOObLI ero npefoTBPaLLEHNS.

Ob6uan xapaktepuctmka anemeHToB VA-rpynnbl. OCO6eHHOCTM CTPOEHUS aTOMOB,
XapaKTepHble CTENEHN OKUCNeHUsA. A30T, pacnpocTpaHeHve B Npupoge, pusnyeckne un
XUMun4yeckune csoricTea. KpyrosopoT asota B npupoge. AMMMAK, €ro (msamyeckme u
XUMWYECKNe CBOWMCTBA, MOMyvyeHWe WM npumMmeHeHue. Conv aMMOHMA, UX (PU3MYeCKne
N XUMUYECKME CBOICTBA, MpUMeHeHMe. KauyeCTBeHHasi peakuuss Ha WMOHbI aMMOHMUS.
A30THas Kucnota, eé nonyyeHue, PuUsnMyeckue M XmMmmyeckme ceomncTsea (06Lime Kak
npeAcTaBUTENs Kracca KUCIOT U creyugunyeckue). Micnonb3oBaHWe HUTPATOB U CONeW
aMMOHMA B KayeCTBE  MUHepa/ibHbIX  yA0OpPeHMid.  XUMUYECKOoe  3arps3HeHue
OKpY>KaloLLlel cpefbl COefMHEHMUAMMN a30oTa (KUCNOTHbIe AOXKAW, 3arps3HeHne BO3AyXa,
Moysbl U BOAOEMOB). PoCHOp, aiNOTPOrNHbIe MOANPUKaLUKN ochopa, (PU3MYECKme U
Xxumunyeckmne ceonctea. Okecupg ¢ocdopa (V) u doctopHas Kucnota, (M3nyeckme
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M  XUMWUYECKMe CBOMCTBa, MosiydeHue. Kicnonb3oBaHve QocdaTtoB B KayecTBe
MUHepasnbHbIX YA06PeHU.

ObLuasa xapakrepucTuka anemeHToB 1VA-rpynnbsl. OCO6EHHOCTM CTPOEHNS aTOMOB,
XapaKTepHble  CTEMEHN  OKWUCNeHWA.  YTrnepoh, ailoTPOMnHble  MOAMMUKaLUW,
pacnpocTpaHeHne B Npupofe, (M3NYECKMe W XMMMUYeCKue CBOKMCTBa. Afcopbuus.
KpyrosopoT yrnepoga B npupoge. OKCcUAbl Yrnepoga, ux uanyeckue n XMmMuyeckue
CBOICTBA, AENCTBUE Ha XXMBble OpraHn3Mbl, NOMyYeHWe 1 NPUMeHeHMe. DKOM0rnyeckme
npobnembl, cBA3aHHblE C OKcuaom yrnaepoga (1V), runotesa rnobanbHOrO MoTensieHns
Knmmarta, MapHUKOBbIA 3(geKT. YronbHas Kucnota n eé comum, Ux (usn4deckne u
XUMWUYECKMe CBOWCTBA, NOMy4YeHne 1 npuMeHeHne. KavecTBeHHas peakums Ha KapboHart-
NOHbI. Vicrnonb3oBaHve KapboHaToB B ObITY, MefUUUHE, MPOMbILLIIEHHOCTU U Ce/IbCKOM
XO035IACTBeE.

MMepBOHayasibHble MOHATUA 00 OpPraHWYecKUX BeLLeCTBaX KaK O COefuHeHUsX
yrnepoga (MeTaH, 3TaH, STW/IEH, aueTW/eH, 3TaHO/, T/IMLEPVH, YKCYCHas KWCNoTa).
MpupoaHble NCTOYHMKN YrNeBogopooB (Yrofib, NPUPOAHBINA ra3, HeTb), MPOAYKTbI KUX
nepepaboTky (6eH3MH), UX PO/b B ObITY M NPOMbILLIEHHOCTU. [1OHATUE O GMOMOrMYECKM
BaXHbIX BELUeCcTBax: Xwupax, Genkax, yrneesogax - W WX POSM B XKU3HU YesioBeka.
MaTtepuanbHOe efMHCTBO OpraHUYeCKUX U HeOpraHUYeCKUX COeAMHEHWIA.

KpemHuWii, ero u3anyeckne M XMMMYECKMe CBOWCTBA, MOSyYEHUE W MPUMEHEHME.
CoefiMHeHUs KpeMHus B npupoge. O6wime npefcTasneHns o6 okeuge kpemuua (1V) u
KpeMHMeBOM Kucnote. CUAMKaTbl, MX MCMO/Mb30BaHWE B ObITY, B MPOMbILLIEHHOCTU.
BaxHeilne cTpouTenbHble MaTepuanbl:  KepamMuka, CTeK/1o, LeMeHT, GeTOH,
Xene306eToH. [MpobneMbl 6e30MacHOro MCMosb30BaHUS CTPOUTENbHBIX MaTepuanos
B NMOBCE/IHEBHOMN YXN3HMW.

XUMMNYECKMNIA 3KCNEPUMEHT :

M3yyeHne 00pas3LlOB HEOpPraHNM4YeCcKMX BELLECTB, CBOWCTB COMIAHOM KMUC/OTbI,
MpoBeAeHNE Ka4yeCTBEHHbIX Peakumii Ha X/0PUA-UOHbI 1 HabNto4eHWEe MPU3HAKOB KX
NPOTEeKaHMs, OMbITbl, OTPaXKatoLme (DU3NYECKNE Y XUMUYECKME CBOMCTBA Fa/loreHoB ©
MX COefMHEeHWA (BO3MOXXHO WCMO/Ib30BaHME BWUEOMAaTepuasioB), 03HAKOMJIEHME
C obpasuamy XnopuaoB (rasioreHMaoB), O3HaKOM/eHWe C obpasuamu cepbl M eé
COeANHeHNAMU (BO3MOXKHO MCMO/b30BaHWe BuAeoMaTepuanos), HabnogeHne npolecca
06yrnvMBaHmMsi caxapa nof AeNCTBMEM KOHLIEHTPUPOBAHHON CEPHON KUCNOTbI, U3y4YeHune
XUMUYECKUX CBOWCTB pa3baB/ieHHOW CEpHON KWUCNOTbl, MPOBELEHWe KayeCTBEHHOWA
peakuMn Ha cynbgaT-UoH W HabnfeHWe npusHaka eé NpoTeKaHws, O3HaKOM/eHue
C (hM3MyecKMMM CBOWCTBaMM a3oTa, (ocopa UM MX COeAMHEHUI  (BO3MOXXHO
MCronb3oBaHMe BMAeoMaTepmanoB), o6paslamy a30THbIX U (HOCHOPHBLIX YA0BPEHWH,
nonyyeHue, cobupaHue, pacrnosHaBaHVe W U3y4YeHWe CBOMCTB aMMMaka, MpoBefeHue
KayecTBEHHbIX peakuMii Ha MOH aMMOHMSA U ocdaT-MoH U U3y4veHWe MPU3HAKOB WX
NPOTEKaHUs, B3aMMOLENCTBME KOHLEHTPUPOBAHHOM a30THOW KWUCNOTbl C  Mefbto
(BO3MOXXHO MCMO/Ib30BaHNE BUAEOMATEPUAIOB), M3YYeHWe MOLENen KPUCTaIMYecKmx
PeWEToK anvasa, rpagura, QynnepeHa, O3HaKOM/JIEHME C MNPOLECCOM aacopouunm
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PAcTBOPEHHbIX BELLECTB aKTMBMPOBAHHbLIM YINEM W YCTPOWACTBOM MpPOTMBOrasa,
nonyyeHne, cobupaHue, pacrno3HaBaHWe W W3Y4YeHWe CBOICTB YrNEKUCNOro rasa,
NPOBefleHNe KauyeCTBEHHbIX peaKkUWii Ha KapboHAaT W CUAMKAT-MOHbI U W3YyUeHue
MPU3HAKOB  MX  MPOTEKaHUs,,  O3HAKOM/IEHWE C  MPOAYKUMEeA  CUIMKATHOM
MPOMbILLNEHHOCTK, PELUeHNe 3KCMepUMEHTaNbHbIX 3agad no Teme «BaxHelilune
HEMETaNbl U UX COeAVHEHNS».

MeTannbl U nUx coegnHeHNA

O6waa xapakTepucTMka XMMUYECKUX 3/IEMEHTOB - METa/I/IOB HAa OCHOBaHWU WX
nonoxeHus B lMepnognyeckoin cucteme XmMmmyeckmx anemeHTtoB .M. MeHpaeneesa u
CTpoeHusi atomoB. CTpoeHuWe MeTannoB. MeTannnyeckad cBA3b U MeTa/iMyeckas
KpuUCTan/nyeckas pelléTka. DNeKTPOXUMUYECKUIA PSAL  HanpshkeHW  MeTassioB.
dur3nyeckne n XMMnYeCKre CBOMCTBa MeTas/1oB. O6LLMe Crocobbl NONyYeHUs MeTaoB.
[MOHATME O KOPPO3UW METa/I0B, OCHOBHbIE CMOCO6bLI 3aWnThl UX OT KOppo3uun. Crnasbl
(cTanb, YyryH, SHOpatoOMUHUIA, BPOH3a) U UX NPUMEHEHUE B ObITY U NMPOMbILLIEHHOCTMW.

LLlenoyHble MeTan/bl: MosioKeHWe B [lepuoAnyecko CUCTEME XUMUYECKNX
anemeHtoB .. MeHgeneesa, CTpPOeHME WX aTtoOMOB, HaxOX[eHWe B NPUPOAE.
dur3nyeckme N XMMUYECKMe CBOWCTBA (Ha Npumepe Hatpus U kanus). OKcuabl u
rMAPOKCUAbI HATPUA U Kaiuns. MpUMeHeHWe LLeNOYHbIX META/INIOB U UX COEAUHEHWIA.

LLlenoyHo3emenbHble METa/Ibl MarHuiA U KasnbUmWii: NonoXxeHne B Meproanyeckoi
cucTeme Xmmmyeckmnx anemeHTos A./1. MeHzeneeBa, CTpoeHMe NX aTOMOB, HaxOoXAeHne
B npupoge. Puanyeckme U XUMUYECKMe CBOMCTBA MarHus W Kanbuumsi. BaxHeiiue
COoefMHEHUA Kanbuma (OKcuA, ruapokcui, conu). YXKECTKOCTb BOAbl WM CNOCOObI eé
yCTPaHeHus.

ANIOMUHWIA: NONOXeHNe B [epnoanyvecKor CUCTEME XUMMUYECKMX 371EMEHTOB
O.WN. MeHpeneeBa, CTPOeHME aTOMa, HaxoxaeHue B npupoge. PuUNYECKNEe U
XUMWYECKMe CBOWCTBA alOMUHUA. AMQOTEPHblE CBOWCTBA OKCMAA M Truapokcuia
UHOMUHNS.

Xene3o: nonoxeHve B [lepuogMYECKOn cUCTEME XMMMUYECKUX 3N1EMEHTOB
O.W. MeHgeneeBa, CTPOeHME aTOMa, HaxoXAeHue B npupofde. Pusnyeckne u
XUMNYECKMNe CBOICTBa Xenesa. Okeuabl, rmapokeuabl n conv xenesa (1) v xenesa (111),
MX COCTaB, CBOMCTBA W NOMyYeHNe.

XUMUYECKNIN IKCMIEPUMEHT :

O3HaKOM/ieHVe € obpasuamMu MeTaI/IoB M CMNiaBoB, UX PU3NYECKUMW CBOMCTBaMMU,
M3yyeHne  pe3ynbTaTOB  KOPpO3UM  MeTasioB  (BO3MOXHO  MCMOJ/Ib30BaHMe
BUeomaTepunasioB), 0CO6eHHOCTEN B3aMMOLENCTBUA OKCUAA KanbLuUs Y HATPUSA C BOAOR
(BO3MOXXHO MCMNOMb30BaHME BMAEOMaTEPUanoB), UCCNeA0BaHUE CBOMCTB XXECTKOW BOAbI,
npouecca ropeHuns xenesa B Kucnopoge (B0O3MOXHO MCNONb30BaHWE BUAeOMaTeEPUaNoB),
NMPU3HAKOB MPOTEKAHUS KAYeCTBEHHbIX peakLnin Ha MOHbI (MarHusi, KanbLuus, amtoMUHNS,
umMHka, >enesa (1) n >xenesa (11), megn (1), HabnogeHne M onucaHue MPOLLECCOB
OKpaLLMBaHUA NJaMeHN MOHaMW HaTpUs, Kavd U KanbLns (BO3MOXHO MCMOJb30BaHMe
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BMAEOMATepPManoB), MccnefoBaHne aMgOTepHbIX CBOWCTB rUAPOKCMAA aOMUHUS U
rMAPOKCMAA LIMHKA, PeLlUeHMe 3KCMepUMEHTaNbHbIX 3adad no Teme «BaxHelilve
METa/INbl N NX COEAVNHEHMS».

XnMuna 1 oKpyxarwlasa cpega

BewectBa ©“ MaTepuvasibl B MOBCE4HEBHOM KM3HWM 4enoBeka. besonacHoe
MCNONb30BaHME BELLECTB U XUMWUYECKMX peakuuii B ObITy. [lepBas nomolb npu
XUMUYECKMX 0XKOrax 1 oTpaB/ieHUAX.

XUMUYeCKoe 3arps3HeHMe OKpyXawouleid cpedbl (NpefdenbHas —gonycTumas
KOHUeHTpauus Bewects (ganee - TMAK). Porb XuMum B pelleHuMn 3KONOrMYecKmx
npobnem.

XUMUYECKUIA 3KCTEPUMEHT

n3yyeHme 06pasLoB MmarTepuanos (CTEKNO, Chnasbl METa110B, MOMMMEPHbIE
marepuasnbl).

Me>KnpeamMe THble CBA3M

Peanmnzaumsa MeXNpeAMETHbIX CBSi3e MpU  U3yYeHMM Xumum B 9  Knacce
OCYLLLECTB/SAETCA Yepes3 UCMOob30BaHMe KaK 06LLMX eCTECTBEHHO-HAYYHbIX MOHATUI, TaK
M MOHATUIA, SABNAIOWMXCA CUCTEMHBIMW AN OTAENbHbIX MNPeAMETOB €eCTEeCTBEHHO-
Hay4HOro LuKna.

O6Line eCcTeCTBEHHO-Hay4YHble MOHATUA: Hay4YHbIA (DaKT, rMnoTesa, 3aKoH, Teopus,
aHa/iM3, CWHTEe3, Knaccugukaumsa, MepuoanYHOCTb, HabMAeHME, 3KCMepUMEHT,
MOZEeNMPOoBaHNe, W3MepeHVe, MOofeflb, SB/EHMe, MapHUKOBbIA 3(QeKT, TeXHOMOorus,
marepuabl.

du3mka: martepusi, aTtoM, 3/1EKTPOH, MPOTOH, HEWTPOH, WOH, HYKAWA, W30TOMbl,
PaAMoaKTUBHOCTb, MOJEKYNa, 3NEKTPUYECKUIA 3apsf, MPOBOAHUKM, MOMYNPOBOLHUKN,
AN3NEKTPUKN, POTOINIEMEHT, BELLECTBO, TeN0, 06bEM, arperaTHoe COCTOSIHNE BELLLECTBa,
ras, pacTBop, pacTBOPUMOCTb, KpuUCTaIM4eckas pewéTka, Ccnaasbl, (u3nyeckune
BE/IMYUHBI, eAVHULBI U3MEepPeHUsi, KOCMUYeCKOe MpPOCTPaHCTBO, MaHEeTbl, 3BE3Apbl,
ConHue.

Buonorus:  (hOoTOCUHTE3, [AblxaHWe, 6uochepa, IKOCUCTEMA, MUHepasbHble
yL0OpeHNs, MUKPO3NIEMEHTbI, MaKpO3/IeMeHTbI, NUTaTe/IbHble BELLECTBa.

eorpadua: artmocdgepa, rugpocdepa, MUHEPasbl, FOPHble MOPOAbl, MOJe3HbIe
1CcKoMaemble, TOMMBO, BOAHbIE PECYPCHI.
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NMNAHNPYEMBIE PE3YJIbTATblI OCBOEHWA NMPOIMPAMMBbI MO XM
HA YPOBHE OCHOBHOI'O OBLLLEIO OBEPA3SOBAHINA

JIMUHOCTHbIE PE3YJIbTATbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWS MPOrpammbl OCHOBHOMO 06Lero 06pa3oBaHus
AOCTUratoTC B XOAe O0O0Y4YeHMSt XMMUW B €AMHCTBE YYeOHOW W BOCMUTATEbHON
AeATeNbHOCTN B COOTBETCTBUM C TPAAULMOHHBIMW POCCUACKMMMW COLMOKYNbTYPHBIMU Y
AYXOBHO-HPABCTBEHHbIMMW LEEHHOCTAMM, NPUHSATLIMU B 0OLLIECTBE NpaBMIaMn U HOpMamm
MOBeAEHMS N CNOCOOCTBYHOT MpoLeCcCaM CaMOMNO3HaHNs, CaMopasBUTUA 1 coLManm3alnm
obyuvaroLmxcs.

JINYHOCTHbIE pesybTaTbl oTpaxaroT FOTOBHOCTb 0byvaroLmxcs
PYKOBO/ACTBOBATbCS CUCTEMOIM MO3UTMBHbLIX LEEHHOCTHbIX OPWEHTaUWiA M pacLuvMpeHune
onbiTa AeATENbHOCTY Ha e OCHOBE, B TOM YMCNE B YaCTu:

1) NaTpMUOTNYECKOr0 BOCNUTAHWS:

LIEHHOCTHOIO OTHOLUEHWS K OTEYECTBEHHOMY Ky/bTYPHOMY, WCTOPUYECKOMY W
Hay4YHOMY Hacneamto, NOHUMaHNS 3HAYEHUSI XMMUYECKOW HayKM B XXMU3HW COBPEMEHHOTO
obllecTBa, CMOCOGHOCTM BMafeTb [JOCTOBEPHOM WH(OpPMauuern 0 nepeaoBbiX
AOCTUMKEHUSAX N OTKPbITUAX MUPOBOM M OTEYECTBEHHOM XWMMMWKM, 3aMHTEPeCOBaHHOCTU
B HayU4HbIX 3HAHUAX 06 YCTPOMCTBE MMpa M O6LLECTBA,;

2) rpaXkaHCKOro BOCNUTaHUSA:

NpeLCcTaB/NeHNs O COLMaIbHBIX HOPMax W npasBunax MeXIUYHOCTHbIX OTHOLLEHWA
B KO/INEKTVBE, KOMMYHWKATVBHOW KOMMETEHTHOCTW B O6LLLECTBEHHO NOME3HOW, YyUYebHO-
MccnefoBaTelbCKOM, TBOPYECKOM W [ApYrux BuaxX [eAaTeflbHOCTW, TOTOBHOCTM
K pa3HOO6pa3HO  COBMECTHON  [eATefIbHOCTM  MpPU  BbIMO/HEHUM  YYeBHbIX,
Mno3HaBaTe/lbHbIX 3aa4, BbIMOMHEHUN XMMUYECKUX IKCMEPUMEHTOB, CO3L4aHMUN YUYeOHbIX
MPOEKTOB, CTPEMJIEHNA K B3aVMOMOHMMAHWIO X B3aMMOMOMOLLM B MPOLECCce 3TOW
y4ebHON [eATe/lbHOCTW, TOTOBHOCTW OLEHMBATb CBOE MOBEAEHMe W MOCTYMKU CBOWX
TOBApULLEN C MNO3ULMM HPABCTBEHHBbIX W MPaBOBbIX HOPM C YYETOM OCO3HaHWS
MOCNeLCTBUN MOCTYMKOB;

3) LeHHOCTWN Hay4HOro No3HaHMs:

MMPOBO33pPEHYECKMe MpPEACTaBNeHMs O BELeCTBE W XMMUYECKON peakuum,
COOTBETCTBYIOLLE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKWU W COCTaBMSHOLLME OCHOBY
ONs MOHWMaHUS CYLHOCTM HayyHOW KapTWHbl MuUpa, NpeacTaBneHVs 06 OCHOBHbIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPO/bl, B3aMMOCBS3SX UYeNOBEKA C MPUPOAHON Ccpeaoi,
0 PONIN XMMUW B MO3HAHWW 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/lbHble MOTMBbI, HanpaB/ieHHbIE Ha NOMTyUYeHNe HOBbIX 3HAHWUIA MO XMMUN,
HEeoOX0AMMble N1 06bACHEHUS HAG/HOAAaEMbIX MPOLIECCOB U SBNEHWIA, MO3HABATENbHON,
MH(OPMALIMOHHOW 1 YNTaTeNbCKOM KyNbTypbl, B TOM YMC/e HaBbIKOB CaMOCTOSITENbHON



depaepanbHaa paboyas nporpamMma | Xvmus. 8-9 Knaccbl (6a30Bblii YPOBEHb)

paboThbl C Y4EOHbIMU TEKCTAMKM, CIPaBOYHON NUTEPaTYPOI, AOCTYMHbLIMU TEXHUYECKUMMU
cpeAcTBaMy MHHOPMaLMOHHbIX TEXHONOTUIA;

NHTEPeC K 06YYEHUIO 1 NO3HaHWIO, /1t0603HATe/IbHOCTb, FOTOBHOCTbL 1 CMOCOOGHOCTb
K CaM006pa3oBaHUI0, NPOEKTHON M UCCNeA0BaTeNIbCKOM AeATENbHOCTM, K OCO3HaHHOMY
BbIGOPY HanNpaBfEHHOCTM N YPOBHSI 00YYeHNs B Aa/ibHENLLEM;

4) (hopMnpoBaHNA KyNbTypbl 340POBbA:

OCO3HaHWMe LEHHOCTM >KMU3HW, OTBETCTBEHHOIO OTHOLLUEHWA K CBOEMY 3[0pPOBbHO,
YCTaHOBKW Ha 3[0pP0Bblii 06pas3 >XM3HW, 0CO3HaHWE MOCNeACTBUN N HEMPUATUE BPeLHbIX
npuBblyeK  (YnoTpebrieHns  ankoronif, HapKOTWMKOB, KypeHus), HeobxoammocTu
cobnofeHns npasua 6e30MacHOCTM Mpy 06paLleHU C XMMUYECKUMW BeLLecTBamu
B ObITY W peasibHON XXWU3HMU;

5) TpyLOBOIro BOCAUTAHWS:

MHTepeCc K MNpaKTUYeCKOMY M3y4YeHWo npodeccuii M Tpyda pas/iMyHOro poga,
yBaXKeHVe K Tpyfy W pe3y/nbTaTaM TPYAOBOW [eATeNbHOCTW, B TOM 4MC/le Ha OCHOBE
MPUMEHEHNA MpPeAMETHbIX 3HAHWA MO XMMWMW, OCO3HaHHbIA BbIGOP WHAMBUAYAIbHON
TPaeKTopuM NPOAC/IKEHNS 06pa3oBaHWA C  YYETOM JIMYHOCTHLIX WHTEPECOB U
CNOCOOHOCTU K XWUMWUW, OOLLECTBEHHbIX WHTEPECOB W MOTPEOGHOCTEN, YCrewHom
NPO(eCCUOHANBbHON [eATENbHOCTU U pa3BUTUA HEOOXOAMMbIX YMEHWIA, FOTOBHOCTb
afanTnpoBaTbCs B NPOJeCcCMOHaNbHOW Cpeje;

6) 3KO/I0rMYecKoro BOCNUTaHUA:

3KOMOTMYeCKN LeniecoobpasHoe OTHOLUEHWE K MPUPOAE KaK WCTOUHUKY >KU3HU
Ha 3em/ie, OCHOBe €€ CyLLeCTBOBaHMWSA, NOHUMaHWe LEeHHOCTY 340pOBOro 1 6e30nacHoro
obpasa >KWU3HW, OTBETCTBEHHOE OTHOLUEHMEe K COOCTBEHHOMY (hM3MYECKOMY W
MCUXUYECKOMY 3[0pO0Bbi, OCO3HaHWE LEeHHOCTM CO6MI0AeHUA npaBu/ 6e30nacHoro
noBefeHVs npy paboTe C BeLLECTBAMU, a TaKXKe B CUTyauusax, YrpoXKaroLLmX 340P0BbI0 1
YKU3HU NtoJeN;

CMOCOBGHOCTN  MPUMEHATb  3HaHWA, MOJlyYyaeMble  MNPU  U3YYeHUU  XUMUMW,
[N pelleHns 3afad, CBA3aHHbIX C OKPYXXatoLLei NpMpOLHOW CPefon, ANA MOBbILLIEHUA
YPOBHS 3KOJIOTMYECKOM Ky/bTYypbl, OCO3HAHUA rN106a/IbHOr0 Xapakrepa 3KO/M0rMYecKumx
npo6nem w nyTeld WX pelleHnss MOCPeLCTBOM METOAO0B XMMUKM, 3KOIOMMYeCKOro
MbILLNIEHNS, YMEHWUSA PYKOBOACTBOBATLCA MM B MO3HABATE/IbHOW, KOMMYHWKATVBHON K
coLMaIbHOM NpaKTuKe.

METAINPEOMETHBIE PE3YJIbTATbI

B  cocTaBe  MeTanpeaMeTHbIX  Pe3ynbTaTOB  BbIAENAT  3HAYMMble
Ans POPMMPOBAHNS MIPOBO33PEHNSI 06LLEHaYYHble MOHATMSA (3aKOH, TEOPUSl, NPUHLIMM,
runotesa, (akT, cMcTeMa, MPOLIECC, IKCMEPUMEHT U APYroe.), KOTOpble MCMOMb3yTCs
B €CTECTBEHHO-HAYUYHbIX YUYeOHbIX MpeaMeTax W No3BO/MAIOT Ha OCHOBE 3HAHWUIA M3 3TUX
NpeAMeToB (HOPMUPOBATb NPeACTaBlEHNE O LIENOCTHOM HayyHOW KapTuHe MUpa,
W YHUBEpPCANbHble YyueOHble [AeiicTBUs  (NMo3HaBaTeNlbHble, KOMMYHMWKATMBHbIE,
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PErynaTuBHble), KoTopble obecneunBaroT (hopmupoBaHue rOTOBHOCTHU
K CaMOCTOATE/NbHOMY NJIaHWPOBaHUIO U OCYLLLECTB/IEHMIO YUYEOHOWN AeATeNbHOCTH.

Mo3HaBaTe/lbHble YyHMBepPCaNbHble yYebHble AeiCTBUS
BasoBble NOrnyeckue feicTBms:

YMEHUsI UCMONb30BaTb MPUEMbI NOrMYECKOTO MbILLNEHNS MPU OCBOEHUW 3HAHMWIA:
PACKPbIBATb CMbIC/T XUMWUYECKUX MOHATUIA (BbIAENSTb WX XapaKTepHble MPU3HAKW,
yCTaHaBNMBaTb B3aMMOCBSI3b C  APYTUMW  MOHATMAMM), WCMOMb30BAaTb  MOHSATHS
NS 06BbACHEHUS OTAENbHbIX (HAKTOB W SIBNEHUI, BbIGMPAThb OCHOBAHWS U KPUTEpPUW
NS KnacCuuKaLuuy XMMUUYECKMX BELLLECTB U XMMUYECKMX peakuuii, ycTaHaB/MBaTb
MPUYNHHO-CNIEICTBEHHbIE CBS3U MEXAY O6bLEKTaMW W3yuyeHus, CTPOUTb NIOTUYecKue
paccyXaeHust (MHAYKTVBHbIE, A€AYKTVMBHbIE, NO aHanoruv), [Aenatb BbIBOAbI W
3aK/I0YEHNS;

YMeHMe TMPUMEHSTb B MPOLIECCE  MO3HAHUS  MOHATMA  (NpeaMeTHble K
MeTanpeiMeTHble), CMMBONMYECKME (3HAKOBbIE) MOAENN, WCMONb3yeMble B XUMWUM,
Npeo6pa3oBbiBaTh LUMPOKO MPUMEHSIEMblE B XWMWUW MOfe/NbHble MNPeACTaBNEHUs -
XMMUWYECKMIA 3HaK (CUMBON 3N1EMEHTA), XUMUYECKast (hopMyna 1 YpaBHEHME XUMUYECKO
peakuumn - Mpu peLleHnn y4e6HO-No3HaBaTe bHbIX 3af4ay, C YYETOM 3TUX MOAE/bHbIX
NPeACTaBNEHNIA BbISIBNATb U XapaKTepu3oBaTb CYLLIECTBEHHbIE MPU3HAKM M3YyYaeMblX
06bEKTOB - XMMWYECKMX BELUECTB W XMMWUYECKUX peakuuid, BbISBNSTbL 06LIMe
3aKOHOMEPHOCTW, MPUYMHHO-CNECTBEHHbIE CBA3W U MPOTUBOPEUUst B U3y4aeMblX
npoueccax u sIBNEHUSX.

BasoBble MUcCefoBaTeIbCKME AENCTBUS:

YMEHME MCMOMb30BaTb MOCTaB/IEHHblE BOMPOCHI B KayeCTBE MHCTPYMEHTa
MO3HAaHWUs, a TaKXKe B KayeCcTBe OCHOBbI ANS (POPMMPOBAHUS TUMOTE3bl MO NPOBEPKE
MPaBUIBbHOCTU BbICKA3blBAEMbIX CYXX/AEHWIA;

Nnpuo6peTeHMe OMbiTa MO  MJAHUPOBAHWIO, OpraHW3aLUMu U MNPOBeAeHMIO
YUYEHNYECKUX IKCNEPUMEHTOB, YMeHMe HabN4aTh 3a X0[0M MPOLIECCa, CaMOCTOSTE/NbHO
MPOrHO3MpoBaTh ero pesynbTar, (hopMyNMPoBaTh 0606LLEHMS U BbIBOBI MO pe3yNbTaTam
NPOBeAEHHOr0 OMbITa, UCCNEA0BaHNS, COCTaBNATL OTYET O NpoAeNaHHON paboTe.

Pa6oTa ¢ nH(opMaLmei:

yMeHMe BblbnpaTb, aHa/IM3MpPoBaTb U UHTEPNPETUPOBATL UHPOPMALMIO pa3InUHbIX
BUAOB W (hOpPM MpefCcTaBeHMs, MOMy4yaeMytd M3 pasHbIX MCTOYHWUKOB (Hay4HO-
nonynspHas nuTepatypa XUMUYECKOrO COAepXXaHusl, CrpaBOuYHble MOCO6MS, pecypcsl
WHTepHeTa),  KPWUTMYECKM  OLEHMBaTb  MPOTMBOPEYMBYHO M HeLOCTOBEPHYIO
NH(opMaLmIo;

YMeHMe MNPUMeHATb pas3/nyHble METOAbl W 3anpocbl NpU MOUCKe U 0T6ope
NH(OPMaLMM N COOTBETCTBYHOLMX AaHHbIX, HEOOXOAUMbBIX A4J1 BbINOMHEHMS YYEOHbIX U
Mo3HaBaTe/NbHbIX 3afa4y OrnpefenéHHoro Tuna, npuobpeTeHWe oOnbiTa B 06/1aCTy
NCNOMb30BaHNA  MHOPMALMOHHO-KOMMYHMKATUBHbLIX  TEXHONIOTWA,  OB/ageHune
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KYNbTYypOIi aKTUBHOIO UCMO/b30BaHUSA Pa3/INYHbIX MOWUCKOBbIX CUCTEM, CAMOCTOSATENbHO
BbIGMpPaTb ONTUManbHY (OpMYy MNpeacTaBneHUs WHGOpPMaUUM U UANOCTPUPOBATbL
pelLaemMble 33a4n HECNOXHbIMU CXeMaMK, AuarpammMamMu, apyrumu gopMamMu rpaguku
N UX KOMOMHALMAMMK;

YMEHMe  UCMonb3oBaTb M aHanM3MpoBaTb B Mpouecce  y4ye6HOM U
MCCNefoBaTeNbCKOW  AeATeNbHOCT  MH(OPMAaUMI0 O BAWSHUM  MPOMbILLIEHHOCTH,
CENbCKOro X035MCTBA M TPAHCMOPTa Ha COCTOSIHWE OKPY>KatoLLeli NPUPOAHOIA cpefbl.

KoMMYyHUKaTUBHbIe YHUBepPCa/ibHble Y4ebHble 4eNCTBUSA:

yMeHWe 3ajaeaTb BOMpocbl (B Xoge guanora v (UnmM) AUCKYCCUM) MO CYLLECTBY
0bcyXaaeMo Tembl, (POPMyNMPOBaTL CBOU MpPeLnoXeHUs OTHOCUTE/IbHO BbIMO/IHEHWS
NpeanoXXeHHON 3a4auu;

NpuobpeTeHre oONbiTa Mpe3eHTauuU pPe3ynbTaToB  BbIMOMHEHUA XMMUYECKOro
aKcnepmmeHTa (1abopaTtopHOro onbiTa, f1abopaToOpHO paboTbl MO UCCNELOBAHUIO
CBOICTB BeLLecTB, y4ebHOro NpoeKTa);

3aMHTEPecOBaHHOCTb B COBMECTHOM CO CBEpPCTHMKAaMM MO3HaBaTe/flbHOW U
MCCnefoBaTe/IbCKON AeATENbHOCTN NPU peLleHnr BO3HUKAKLWMX NpPobieM Ha OCHOBe
Yy4éTa 06LMX MHTEPECOB W COrnacoBaHUs Mno3vumi (06CyXaeHus, 06MeH MHEHMSMM,
«MO3rOBble LUTYPMbI», KOOPAMHALUWA COBMECTHbIX AENCTBUIA, OnpedeneHne KpUTepueB
MO OLEHKE KayecTBa BbIMOIHEHHOW paboTbl U Apyrue);

PerynsaiTuBHble YHUBepPCaNbHble YyUeOHble AeNCTBUSA:
YMEHVWE CaMOCTOSITENIbHO  OMpefensTb  Lenn  [esTeNbHOCTW,  MNaHMpPOoBaTb,

OCYLLeCTB/ATb, KOHTPO/NMPOBAaTb M MpUM  HEO6XOAMMOCTM  KOPPEKTUPOBaTb CBOK
LeAaTeNbHOCTb, BbIOMpaTL Hambonee 3PgeKTMBHBLIE CMOCOObI pPelleHus YYebHbIX u

Mo3HaBaTeNbHbIX  33day, CaMOCTOSITENIbHO  COCTaBNATb WM KOPPEKTUPOBaTb
NPeAN0XeHHbIA anropuT™M AEWCTBMIA MPW BbIMNOMHEHUN 3adaHWUiA C YY4ETOM MNONYYEHWUS
HOBbIX 3HaHUIA 00 M3y4yaemblX O0ObEKTax - BeLecTBaX W peakumsx, OLEHMBaTb
COOTBETCTBME MONYYEHHOrO pe3yfibTaTa 3asB/NEHHON Lenn, YMeHue WUCNo/b30BaTh U
aHanM3npoBaTb KOHTEKCTbI, MpeafaraeMble B yCNOBUW 3adaHWIA.

NMPEOMETHbIE PE3YJIbTATbI

B cocTaBe npeAMeTHbIX Pe3y/nbTaToB MO OCBOEHWIO 063aTeNbHOr0 cogepyKaHus,
YCTaHOB/IEHHOI0 AaHHOWN (hefepasibHOM paboyeil NPOrpammoit, BblAENsT: OCBOEHHbIE
06yYalLWNMNCA HayuHble 3HaHWS,, YMEHWUs W CNocobbl AelCTBWIA, cneuuduyeckne
AN NpeMETHOM 06nacTM «XUMWs», BUAbl AEATENbHOCTM MO MOMYYEHUO HOBOrO
3HaHWA, ero MHTepnpeTauun, NpeobpasoBaHMIo U NMPUMEHEHUIO B Pa3/IMYHbIX YYeOHbIX
M HOBbIX CUTYaLMsX.

K KoHLy 06y4yeHns B 8 Knacce npeAameTHble pesynbTaTbl Ha 6a30BOM YPOBHE
A0/MKHbI OTPaXKaTb CHOPMMUPOBAHHOCTL Y 00YUaOLLMXCA YMEHWIA:
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packpbiBaTb  CMbIC/T OCHOBHbIX XWUMWYECKUX MOHATWW: aToM, MOJMeKyna,
XUMUYECKUIA 3/1IEMEHT, MPOCTOe BEeLLEeCTBO, C/I0XHOe BeLlecTBO, CMeCb (OLHOPOAHas U
HeogHoOpoAHas), Ba/leHTHOCTb, OTHOCWUTENbHAas aToMHas W MOJeKynsapHas Macca,
KO/INYeCTBO BELLECTBA, MO/, MONAPHAaaA Macca, MaccoBas [0N8 XMMWUYECKOro 3/IeMeHTa
B COEAUHEHUW,  MONAPHbIA  06BEM,  OKCWA,  KWCMOTA,  OCHOBaHWE,  COJb,
3/1IEKTPOOTPULLATENBLHOCTb, CTENEHb OKWUCMIEHUA, XMMUYECKaa peakums, Knaccudukaums
peakLMin: peakumMn COeAMHEHUS, peakUUW pas3fodXeHUs, peakuny 3aMeLLeHuns, peakumm
06MeHa, 3K30- M 3HAOTePMUYECKME peakLmun, TensoBor 3MMEKT peakuun, a4p0 aTtoma,
3NEKTPOHHbIA CMOM aToMma, aToMHasi opbuTanb, paguyc aToma, XUMU4YecKas CBA3b,
nonsipHas M HenonAapHas KOBa/leHTHad CBA3b, WOHHaA CBA3b, WOH, KAaTWMOH, aHWOH,
pacTBop, mMaccoBas [0/ BellecTBa (NPOLEHTHas KOHLUEHTpauus) B pacTBOpE;

WNOCTPMPOBATb B3aMMOCBA3b OCHOBHbIX XMMMWYECKNX MOHATUIA U NPUMEHATL 3TW
MOHATUA MPU OMUCaHWUM BELLECTB 1 NX NPEBPALLEHWIA;

MCMONb30BaTb XMMWYECKYH) CUMBOMNKY AN1A COCTaBleHUs (hOPMY/S BELLECTB U
YpPaBHEHU XMMUYECKNX peakuuii;

onpeaensTb Ba/leHTHOCTb aTOMOB 3/1EMEHTOB B OMHApPHbLIX COeAMHEHUNAX, CTemneHb
OKWUC/IEHUS'  3/IEMEHTOB B OWHAPHbLIX COEAUHEHUAX, TMPUHALNEXHOCTb  BELLECTB
K onpefenéHHOMY Kfaccy COeAMHEHWI no  qopmMynam, BWA XUMWUYECKOWA CBA3M
(KoBasIeHTHaA U MOHHaA) B HEOPraHWYeCcKUX COefUHEHUAX;

pacKpbiBaThb cMmbica lNepuogmyeckoro 3akoHa A./1. MeHaeneesa: 4EMOHCTPUPOBATh
MOHUMaHWe NepuoAMYECKON 3aBUCUMOCTU CBOWCTB XMMWYECKUX 3/IEMEHTOB OT WX
nonoXxeHns B [lepnoguyeckolt CcUCTeMe, 3aKOHOB COXPaHeHWs MacCbl BELLeCTB,
MOCTOAHCTBA COCTaBa, aTOMHOMONEKY/IAPHOIO Y4YeHus, 3aKkoHa ABoragpo;

OMuCbIBaTb U XapakTepu3oBaTb Tab/MUHYt0 (opMy [1eprnoanyeckoin CUCTEMbI
XUMUYECKNX 3MIEMEHTOB: pa3nnyatb MOHATUS «rnaBHas nogrpynna (A-rpynna)» u
«rnoboyHasa nogrpynna (b-rpynna)», Manble W 60MblUMe Nepuoabl, COOTHOCUTb
0603HayYeHnss, KoTopble MMelTcs B Tabnuue «llepnoAnyeckas cUCTEMA XMMUYECKUX
anemeHToB [A.. MeHpeneesa» C UYMCNOBLIMU XapaKTePUCTUKaMW CTPOEHUA aTtoMOB
XUMWYECKNX 3/1eMEeHTOB (COCTaB W 3apsaf  fA4pa, o6Lee uuc/io  3/M1eKTPOHOB U
pacnpefeneHue nx ro 371eKTPOHHbLIM C/I0AM);

KnaccuguumupoBatb  XUMWYECKWE  3/1eMeHTbl, HeopraHW4yeckue  BeLLECTBa,
XUMUYECKNe peakumm (Mo 4mucny M COCTaBy YYacTBYHOLWMX B peakuMu BeLLeCTB,
Mo TenaoBoMy 3heKTy);

XapaKTepu3oBaTb (ONUCbIBaTb) 06LLME XMMUYECKME CBOMCTBA BELLECTB Pas/IMUHbIX
Knaccos,  MOATBepXAas  oOnuMcaHWe  NpuMepamMu  MONEKYNAPHbIX  ypaBHEHWN
COOTBETCTBYIOLUNX XUMUYECKMX PeaKLmii;

NMPOrHO3MpoBaTb CBOMCTBA BELLECTB B 3aBMCMMOCTM OT MX Ka4eCTBEHHOMO COCTaBa,
BO3MOXXHOCTMN NPOTEKAHUS XMMUYECKNX MPEBPALLEHNIA B Pa3INYHbIX YCIOBUAX;

BbIYNCNATL OTHOCUTE/NLHYHO MOJIEKYNAPHYHO U MOMSPHYKD MacChbl BELLECTB,
MacCOBYIO [0/Il0 XMMWYECKOro 3/1IeMeHTa Nno popmysie COeAVHEHUS, MacCOBYH A0/
BeLL,ecTBa B pacTBOPE, NPOBOANTL PaCUEThI MO YPaBHEHNIO XMMNYECKON peakuuu;



depnepanbHaa paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

MPUMEHATL OCHOBHbIE OMepauuny MbICIUTENIbHOW AeATeNbHOCTU - aHaIn3 U CUHTES,
CpaBHeHue, 0000LleHMe, CMCTEMATM3aUMIO, KNacCUMPUKaLUIO, BbISIBNIEHWE MPUYMHHO-
CNeACTBEHHbIX CBS3e - [N WU3YYEHUS CBOMCTB BELECTB U XMMUYECKUX peakuuid,
eCTeCTBEHHO-Hay4YHble METOAbl NO3HaHWA - HaboLeHWe, N3MepeHre, MOLeNNPOoBaHNe,
9KCNEePUMEHT (peasibHbI Y MbICNIEHHBI);

cnefoBaTb NpaBunam MoJb30BaHWUA XMMWUYECKOW Mocyfom u nabopaTopHbIM
obopyfoBaH/eM, a Takke npaswiaMm obpalleHus C BellecTBaMUM B COOTBETCTBUM
C MHCTPYKLMAMW MO BbINOSHEHWNIO N1a60PaTOPHbLIX XMMUYECKMX OMbITOB MO MOMYYEHUIO
N cobmpaHnio ra3oobpasHbiX BelwecTB (BOZOpPO4A W KMUCIOpPOAa), MPUroTOB/IEHUIO
pacTBOPOB C OrnpefenéHHOM MacCcoBOW A0Mel paCTBOPEHHOIO BELLECTBa, N/1aHMPOBaTb U
MPOBOAUTbL XMMUYECKME IKCMEPUMEHTbI MO pacrno3HaBaHWUIO PacTBOPOB LUEeoYen u
KWC/IOT C NMOMOLLbIO MHAMKATOPOB (NakMyc, (heHONMTaNenH, METUIOPaHX 1 apyrue).

K KoHuUy 06yyeHus B 9 Kuacce npeAMeTHble pe3ynbTaTbl Ha 6a30BOM YpOBHe
AO/MKHbI OTpaXKaTb CHOPMUPOBAHHOCTbL Y 00YUatOLLMXCA YMEHWIA:

PackpbIBaTb CMbIC/T OCHOBHbIX XMMWUYECKUX MOHATUIA: XUMUYECKUIA 3N1EMEHT, aToM,
MOJIEKY/1a, WOH, KaTWUOH, aHWOH, MPOCTOE BELLECTBO, C/IOXKHOE BELLEeCTBO, Ba/IEHTHOCTD,
3/IEKTPOOTPULATE/IBHOCTb, CTEMeHb OKUC/IEHUS, XUMWYECKas peakums, XMMUYEecKas
CBSI3b, TEMN/I0BOM 3(MMEKT peakuun, MOSb, MONAPHbIA 00BLEM, PacTBOP, 3NEKTPONUTHI,
HE3NeKTPO/INTLI,  3MIEKTPONIUTUYECKAA AMCCOLMaums, peakuMm WOHHOro 06MeHa,
KaTamsaTop, XMMUYECKOe paBHOBeCUe, obpatumble W HeobpaTVMMble peakuuu,
OKNCNNTENIbHO-BOCCTaHOBUTE/IbHbIE PeakLMn, OKUCINTE b, BOCCTAHOBUTESb, OKMC/IEHNE
M BOCCTaHOB/IEHWE, aNoTPONMa, amgOTEPHOCTb, XMMMUYecKas CBA3b (KOBasleHTHas,
MOHHasA, MeTa//InyecKas), KpuUCTa//IMYeckas peLléTka, KOppo3us MeTaslfioB, ChJiasbl,
CKOPOCTb  XMMWYECKOW peakuuu, npefenbHo fJonycTumas  KoHueHTpaums MAK
BELLEeCTBa;

WNNOCTPUPOBaTb B3aMMOCBA3b OCHOBHBLIX XUMUYECKUX MOHATUA U MPUMEHSATLITU
MOHATMS MPY ONMCaHUW BELLECTB M UX NPeBpaLLeHWii;

MCMO0/Ib30BaTb XMMWYECKYHO CUMBOJIUKY [/ COCTaB/IeHMsi (DOPMY/T BELLECTB U
YPaBHEHMIN XUMUYECKNX peakLmi;

OnpefeniiTb  BaIEHTHOCTb W CTEMeHb OKWUCNEHUS XUMWYECKMX 3/1EMEHTOB
B COEAMHEHUAX pas/IMYHOro COCTaBa, MPUHALNEXKHOCTb BELLEeCTB K OrnpesenéHHoOMY
Knaccy coefiMHeHWI no QopmMynam, BWUA XUMWUYECKON cBA3WM (KOBaleHTHas, WOHHas,
MeTa/iInyecKas) B HEOPraHWYeCKMX COeAMHEHUAX, 3apsif MOHa M0 XMMUYECKOMN
(hopmynie, XapakTep cpedbl B BOAHbLIX pacTBOpax HEOPraHMYecKuxX COeAVMHeHWM, Tun
KPUCTaNIMYECKON PeLLETKN KOHKPETHOrO BELLEeCTBa;

packpbiBaTb  cMmbicn  [lepuogmyeckoro  3akoHa AO.W.  MeHgeneesa n
AEMOHCTPUPOBaTL €ro NOHMUMaHWe: OMuCbIBaTb N XapakTepu3oBaTb Tabnn4YHyto hopmy
MepnogMYeckori CUCTEMbI XMMMUYECKUX 3/1EMEHTOB: pas3/inyatb MOHATUA «r/laBHas
nogrpynna (A-rpynna)» n «noboyHad nogrpynna (b-rpynna)», manble u 6onbluve
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nepuofpbl, COOTHOCUTbL 0603HAYEHUs,, KOTOpble WMEKTCA B MEPUOAMYECcKOn Tabnuue,
C YNCNOBbIMU XapaKTePUCTUKaMU CTPOEHUS aTOMOB XUMWYECKUX 3/1eMEHTOB (COCTaB Y
3apag agpa, obLiee YMC/O 3NEKTPOHOB U pacnpefeneHne nx no 3MEKTPOHHBLIM CI0sM),
06BACHATL 06LLMe 3aKOHOMEPHOCTW B U3MEHEHWUW CBOMCTB 3/IEMEHTOB U UX COeAUHEHWI
B Npejenax masibIX NepuogoB U rNaBHbIX NOArPYM € YY4ETOM CTPOEHMS UX aTOMOB;

Knaccuguumposatb  XMMWUYECKME  3/IEMEHTbI,  HEOpPraHWYeckme  BeLLecTBa,
XMMUYecKune peakumy (N0 4YMCNYy M COCTaBY YYacTBYHOLWIMX B peakuun BeLLecTs,
Mo Ten0BOMY 3(h(heKTy, N0 U3MEHEHUIO CTENEHE OKUC/IEHNA XUMUYECKUX 3/1EMEHTOB);

XapaKTepn3oBaTb (OMMCbIBaTb) 06LWMEe U crieyngmryeckne XMMmMyeckue CBOMCTBA
MPOCTbIX N CNOXHbIX BELLECTB, MOATBEpPXAas OnucaHue nprvMepaMm MOJIEKYNAPHBIX U
MOHHbIX YpaBHEHWIA COOTBETCTBYHOLUMX XUMUYECKUX peakLuii;

COCTaBNATb YPaBHEHWS 3N1EKTPOSIMTUYECKOW AUCCOLMALMUA KUCNOT, LWenoderd 1
COJIE, MOSIHbIE U COKpALLEHHble YpaBHEHWUs peakuuid WMOHHOIO 0OMeHa, YpaBHeHWS
peakuuin, NOATBEPXKAAIOLMNX CYLLECTBOBAHME FEeHETUYECKON CBA3N MeX/y BellecTBaMu
Pa3/IMYHbIX K1accoB;

PacKpbIBaThb CYLHOCTb OKUCINTENbHO-BOCCTAHOBUTESIbHbIX PEaKL Ml NMOCPeLCTBOM
COCTaB/leHUs 3/1eKTPOHHOI0 6anaHca aTUx peakuuii;

MPOrHO3MpoBaThb CBOMCTBA BELLECTB B 3aBUCMMOCTU OT UX CTPOEHUS, BOSMOXXHOCTY
MPOTeKaHWA XUMUYECKNX NPeBPaLLEeHWin B pa3fIMyHbIX YCNOBUSAX;

BbIYACNATb OTHOCUTE/IbHYHO MOJEKYNIAPHYI0O U MOJSIPHYI0  MacChbl BELLECTB,
MacCOBYIO [O/IH0 XMMMWUYECKOro 3/1eMeHTa Mo (Popmysie COefMHeHWUs, MacCOBYHO [0/
BeLL,ecTBa B pacTBOPe, NPOBOAUTL PacYUéThbl MO YPaBHEHWUIO XMMUYECKOW peakuuu;

cobniogate npasuia MNOJb30BaHUA XMMMWUYECKOW MoCcyfon u  nabopaTopHbIM
obopyfoBaH/MeM, a TaKxe npasuna obpalleHuss C BeliecTBamy B COOTBETCTBUM
C UHCTPYKUMUAMW MO BbINO/HEHUIO Na60PaTOPHbIX XUMUYECKNX OMNbITOB MO MOMYYEHUIO
N cobmMpaHmMIo razoobpasHblX BELWECTB (aMMMaKa 1 YrieKUCIoro rasa);

NMPOBOAWUTL  peakuuu, MNOATBEPXKAAIOLIME KAYECTBEHHbIA COCTaB  Pas/IMYHbIX
BELLECTB: pacrno3HaBaTb OMbITHbIM MyTEM Xnopua-, 6pomug-, noaua-, KapboHart-,
(hochat-, cunmMKaT-, cynbgart-, rmAPOKCUL-NOHbI, KATUOHbI aMMOHUSA 1 MOHbI N3YYeHHbIX
MeTa/I/10B, MPUCYTCTBYHOLLME B BOAHbIX PacTBOPaxX HeOpraHMYeCKmnx BeLLECTB;

MPUMEHATb OCHOBHbIE OnepaLun MbICIUTENIbHON AeATENbHOCTU - aHa/In3 U CUHTES,
CpaBHeHue, 0000LLeHMe, CUCTEMATU3AUMNIO, BbIAB/IEHNE MPUYMHHO-CNELCTBEHHbIX
CBA3E - N1 M3Y4YeHWUs CBOWCTB BELLECTB WU XUMUYECKUX peakuuii, ecTeCTBEHHO-
Hay4Hble METOAbI MO3HaHMA - HabM4eHNe, U3MePeHVe, MOAETMPOBaHNE, 3KCNEPUMEHT
(peanbHbIiA 1N MbICNEHHDIA).
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TEMATWNYECKOE MNJIAHNPOBAHWE

8 K/TIACC
HanmeHoBaHMe
pasfenoB 1 Tem Konnuecrso CopepxxaHme 06yyeHus
n/n 4acosB Aep y

y4ebHOro npegmera
Pasgen 1. lNepBoHavasibHble XMMWUYECKNE MOHATUA

11 Xumusa - BaxHas 5 MpegMeT Xumumn. Ponb XUMNN B XKU3HU
06n1acTb yenoBeka. XMMnA B CUCTEME HayK.
€CTEeCTBO3HaHMA U Tena u BelecTBa. PU3MYECKME CBOMCTBA
MPaKTUYeCKOM BeLlecTs. ArperaTtHoe coCTosHue
[eAaTeNnbHOCTY BeLlecTB. [MoHATVE O MeTOAAX MO3HaHUA
UesoBeKa B XMMWUW. YUCTble BELLECTBA U CMECH.

Cnocobbl pasfeneHns cMeceil.
XUMUNYECKNIA IKCNEPUMEHT :
JemMoHCT pauun:

3HaKOMCTBO C XMMWYECKOI NOCyAoi,

C npasvnamy paboTbl B nabopatopun u
npremammn obpatleHns ¢ nabopaTopHbIM
obopypoBaHMEM.

®u3myeckme ceoiicTea 06pasLoB
HeopraHW4yecKnx BeLLEeCTB - MeTa/l/I0B
N HEMETa//10B.

Cnocobbl pa3aeneHuns cmecei
((unbTpOBaHMe, BbiMapunBaHue,
OUCTUNNIALMSA, XpoMaTorpagus).

OCHOBHbIe BU[bl AeATENbHOCTYU
obyuJaroLmxcs

PacKpbIBaTb CMbIC/T M3yYaeMbIX MOHATUIA.
PackpblBaTb po/ib XMMUK B NPUPOLE W
XKM3HW YenoBekKa, eé CBSA3b C ApyruMu
HayKamu.

Pa3imyatb YMCTble BeLLecTBa U CMecH;
0JHOPOAHbIE N HEOAHOPOAHbIE CMECH.
Pa3nuuyaTtb (YU3NYECKME N XMMUYECKME
ABNEHWS.

CnepoBaTb anroputMaM MCMosb30BaHWS
3KCNepUMEHTa/IbHbIX METOL0B —
Ha6/l0AeHNS N 3KCMEPUMEHTA.
Habntoaatb 1 onucbiBaTb 00bEKTHI

npyn NPoBeAEeHNN AeMOHCTpaLmMii U
NnabopaTOPHbIX OMbITOB MO U3YYEHUIO
(hM3NYECKMX CBOWCTB BELLECTB, CNOCOO0B
pasfeneHns CMecei BeLecTB.
MpoBOAUTL XMMWUYECKNIA 3KCNEPUMEHT
npv pasfeneHnn cmecein (Ha npumepe
OYMCTKM MOBApPEHHON CONK) B X0Ae
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BelecTsa u
XUMUYecKme
peakuumu

15

depepanbHaa paboyas nporpamma | Xvmus. 8 -knaccbl (6a30Bblil ypOBEHb)

JTabopaTopHble OMbIThI:

W3yueHne v onucaHme Qranyeckmx
CBOWCTB 06pa3L,0B HEOPraHUYeCKmX
BELLIECTB.

3yueHre cnocoboB pasaeneHns cMecel
(c nomoLLb0 MarHuTa).

MpakTnyeckre paboThl:

Ne 1. MNpaBmna paboTbl B nabopatopun n
NPUémbl 0bpaLleHns ¢ nabopaTtopHbIM
0bopyoBaHNEM.

Ne 2. Pa3feneHune cmeceli (Ha npumepe
OUUCTKM NOBapeHHOMN CoNn)

ATOMbI 1 MONeKynbl. XUMMYecKme
anemeHTbl. CUMBOJIbI XMMUYECKUX
3N1eMeHTOoB. [1poCTble 1 CNOoXHble
BeLLecTBa. ATOMHO-MONEKYNAPHOE
yYeHue.

Xummnyeckas opmyna. BaneHTHOCTb
aTOMOB XMMWYECKUX 3/1eMEHTOB.
3aKOH MOCTOSAHCTBA COCTaBa BeLLECTB.
OTHocuTeNnbHaA aToMHasa Macca.
OTHOCUTENbHAA MONEKYNApHas mMacca.
MaccoBas fons XMMUYECKOro 3/1eMeHTa
B COeANHEHUN.

npakTuyeckon paboTbl Ne 2.
CnepfoBatb npasuiam MoJib30BaHUS
XUMUYECKOW MoCcyaou 1 nabopaTopHbIM
obopyaoBaHMeM, aTakxe npasuiam
obpalleHns ¢ XMMUYECKUMN BeLecTBamm
B COOTBETCTBMM C MHCTPYKLMENA

MPW BbINONHEHWUM NMPaKTUYECKOM
paboTtbl No 1

BobicTpanBaTth pa3BépHYTble NMUCbMEHHbIE
N YCTHble OTBETbI C ONOPOM

Ha MHopMaLmio 13 yyebHNKa U1
CMNpaBOYHbIX MaTepunanos, rpaMoTHO
MCNONb30BaTb U3YUYEHHbIA MOHATUAHbIN
annapar Kypca XuMuu

OnpefensTb NPU3HAKN XMMUYECKMX
peakuuid, YCNOBUS NX NPOTEKAHUS,
O6BACHATL CYLLHOCTb (JM3NYECKUX 1
XUMUYECKNX SB/IEHWUI C TOYKW 3pEHNS
aTOMHO-MOJIEKY/ISIPHOI O YUeHUs.
Knaccnguumposatb XMMU4yeckme
peakuun (No ymcny n coctasy
pearnpyroLnx 1 obpasyroLmxcs
BELLLeCTB).

CocTtaBnATb (hopMy/ibl BUHAPHBIX
BELLECTB MO Ba/IEHTHOCTN U ONpeaensTb
Ba/IEHTHOCTb MO (POPMy/iaM BELLECTB.
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Konnyectso Bellectsa. Monb. MonspHas
macca. B3aMMocBsi3b Konm4yecTea, Macchl
N ymcna CTPYKTYPHbIX e4MHUL, BELLECTBA.
PacuyéTtbl No hopmynam XMMUYECKNX
COEIUHEHNIA.

Pu3nYecKne N XMMN4YecKune aBneHus.
XvMnyeckasa peakumsa 1 eé npusHaku.
3aKOH COXpaHeHUs Macchbl BeLLEeCTB.
XVMUYecKne ypaBHeHuUs.
Knaccugpukauma XMMUYecKnx peakuui
(coefuHeHWs, pas3foXKeHNs, 3aMeLLeHus,
00MeHa).

XVUMUYECKNIA 3KCNEPUMEHT :
JeMoHCcTpaymm:

dun3nyeckme cBoincTea 06pasLoB
HeopraHM4YecKmnx BELLECTB - METaslNI0B U
HemeTas1/10B.

O6pasubl BELLECTB KOMMYECTBOM 1 MOJib.
dusnyeckune aBneHns (NaaBneHne BOCKa,
TafgHWe nbAa, pacTMpaHue caxapa

B CTYMKe, KUMeHNe U KOHZeHcauns
BOfbI).

XUMUYecKue sBneHns (ropeHune ceeun,
npoKannsaHve MeLHOW MPOBOJIOKN,
B3aUMOZENCTBMNE COLbl UNN MeNa

C COMAHOIN KUCNOTOW).

HabntogeHve nprM3HakoB NpPOTEKaHUA

PaccTaBnatb KO3auLMEHTBI

B YPaBHEHUAX XUMMUUYECKUX pPeakLnii.
Hab6ntogatb 1 onucbiBaTb 06bEKTI

npy NPoBeAeHNN L4EMOHCTPALNIA 1
nabopaTopHbIX OMNbITOB.

MpoBOAMTL BbIUMC/IEHMSA MO (DOPMY/Iam
XUMUYECKUX COEANHEHUI N YpaBHEHUAM
XUMUYECKUX peakLUiA.

[MPUMEHATL eCTECTBEHHO- HayU4Hble
MeTOo/bl MO3HaHWA (B TOM 4uce
HabnoaeHve, MOAeMpoBaHue,
3KCMEPUMEHT 1 OCHOBHbIE Onepauuu
MbICNIUTENbHOW AeATENbHOCTY
(cpaBHeHMe, Knaccuunkauus)
BbiCcTpanBaTtb pa3sBEépHYTbIE NMUCbMEHHbIE
N YCTHble OTBEThI C OMOPON

Ha MHopMaLnio 13 yyebHMKa 1
CNpaBOYHbIX MaTepmasnios, rPamoTHO
MCMOMb30BaTb U3YYEHHbIA NOHATUAHBIN
annapar Kypca Xmmunu
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XUMNYECKNX peakumin (pasnoxeHue
caxapa, B3auMofeicTBME CEPHON
KUCNOTbI C X/10pMAOM 6apus, nonyyeHue
N pasnoxeHve rugpokcnga meam (1)
Npy HarpeeaHMK, B3anMOAENCTBME
Xenesa ¢ pactsopom conu megu (I1).
OnbITbl, UNMKOCTPUPYIOLLME 33KOH
COXpaHeHMs Macchl.

JNlabopaTopHble ONbIThI:

CospgaHve mogenert Monekyn
(LwapocTep>KHEBbIX).

OnucaHme PU3nNYecKnx CBONCTB
06pasL0B HeOpraHMYeCKMNX BELLECTB -
MeTa/110B Y HEMETa/I/0B.

HabntogeHne gpusmyecknx (nnaeneHme
BOCKa, TasHWe Nba) Y XUMUYECKNX
(ropeHue cBeun, NpoKasMBaHe MeaHOM
NPOBO/IOKN) SABMEHWA.

Hab6ntogeHne 1 onncaHne npr3Hakos
NPOTEKAHNA XMMUYECKNX peakLmit
pasHbIX TUMOB.

BbluncneHus:

OTHOCUTE/IbHON MOMEKYNSIPHON Macchbl
BELLLECTB, MOIAPHON Macchl, Macchbl
BELLECTB, MacCbl 1 KO/IMYeCTBa BELLECTBA;
MacCOoBOI [0/ XMMUYECKOr0 3/1IeMeHTa
no opmye CoeMHEHNS;

25



depgepanbHas paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblli YPOBEHb)

MO YPaBHEHMAM XUMUYECKNX PeaKLii:
KONMYeCTBa, Macchl BELLECTBA

Mo U3BECTHOMY KO/IMYECTBY, Macce
peareHToB MM NPO/YKTOB peakLum

Pasgen 2. BaxxHeiluve NpeAcTaBUTEN I HEOPraHNYEeCKUX BELLIECTB

Toro no pasgeny 20
21  Bos3gyx. Knucnopog. 6
[MoHATHME
06 okcmpax

Bo3gyx - cmecb rasoB. CocTaB BO3fyxa.
Kucnopog - anemeHT 1 npocTtoe
BeLLecTBO. HaxoxaeHme Kucnopoga

B NpUpoAe, (hM3nyeckme n XMMUYeCcKme
cBoucTBa (peakuun ropeHus). OKcuabl.
MpumeHeHne kucnopoga. Cnocoobsl
MoJslydeHns KMcnopoja B nabopatopun u
NPOMbILLNEHHOCTH. KpyrosopoT
Kncnopoga B npupoge. O30H -
annoTponHas MoamuKauna Kucnopoga.
TennoBoi aheKT XMMUYECKOW peakuuu,
TEPMOXMMUYECKMNE YPaBHEHWS, 3K30-

N 3HAOTepMMYecKme peakumn. Tonameo:
Yronb U MeTaH. 3arpsisHeHve BO3LyXa,
yCuieHne NapHUKOBOTO 3h(heKTa,
paspyLueHrie 030HOBOTO C/I0f.
XUMUYECKNIA 3KCNEPUMEHT :
JeMoHCTpauum:

KayecTBeHHOe onpefenieHne cofepxaHns
KNC/IOpOZa B BO3AYyXe

MonyyeHue, cobmpaHne, pacro3HaBaHue

cnonb3oBaTb XMMUYECKYO CUMBOJIUKY
AN18 cocTaBNneHms (POpPMY/ BeLLecTs,
MOMIEKYNAPHbIX YPAaBHEHUI XUMUYECKNX
peakuuii ¢ y4yacTuem KUCNopoja.
XapaKTepun3osatb (ONMcbIBaTh) COCTaB
BO34yXa, ()M3NYECKME N XUMUYECKME
CBOWCTBA KMCNopoaa, cnocobbl ero
MoslyvyeHus, NPUMeHeHe 1 3HaYeHne

B NPMPOJE M XXM3HWN Ye/oBeKa.
CpaBHMBaTb peakLnn ropeHns u
MeJ/IEHHOr0 OKMC/IEHNS.

OOBACHATb CYLLHOCTb 3KOJIOMMYECKNX
Npo6sem, CBA3aHHbIX C 3arps3HEHNEM
BO3ayXa.

CnepoBatb npaBunam 6e30nacHoi
paboTbl B 1abopatopun npu
MCNONb30BaHMN XMMUYECKON Mocydbl U
060pya0BaHNA, a TakXXe npasuiam
06pallleHns ¢ roproYMMKn BeLlecTBaMu.
MnaHMpoBaTb M OCYLLECTBAATb Ha
MPaKTNKe XMMNYECKNe IKCNEPUMEHTBI,
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2.2

Bogopoa. NoHaTKe
0 K1C/0Tax u conax

depepanbHas paboyas nporpamma | Xmmus. 8-9 knaccbl (6a30Bblil YPOBEHD)

N U3y4eHne CBOMCTB KUCIopoja.
Hab6noaeHne B3aUMOENCTBUS BELLECTB
C KMC/IOPOAOM M yCnoBUS
BO3HWKHOBEHWSA 1 NPEKpaLLEHNst ropeHuns
(noxkapa).

JTabopaTOpHbIA ONbIT:

O3HakoM/ieHe ¢ o6pasLiaMy OKCUAO0B U
onucaHue X CBOMCTB.

MpakTuyeckas paboTa:

Ne 3. NonyyeHve 1 cobrpaHue
K1cnopoga, nyyeHue ero CBOMCTB.
Bbluncnexus:

MOJIEKYNIAPHOIN Macchl Kucnoposa u
030Ha Ha OCHOBAHWMW aTOMHOW Macchbl
XUMUYECKOr 0 3/1EMEHTA;

KONMYecTBa, Macchl BelLecTBa

MO YPaBHEHMAM XUMNYECKNX PeaKLinid
Bogoposa - 3neMeHT 1 NpocToe
BELLECTBO. HaxoxaeHne Bofopoaa

B Npupoae, Pusnyeckmne n Xmmmyeckmne
CBOICTBa, NPUMEHEHNE, CMOCO6bI
nonyyeHus. Kucnotbl 1 conw.
MonsipHbIi 06bEM rasoB. PacuéThbl

MO0 XMMUYECKUM YPaBHEHUSAM.
XUMUYECKNI IKCMEPUMEHT :

JeMoHCcT paunn:

MonyyeHve, cobupaHue u

NMPOBOANTbL HAGNIOAEHNA, [eNlaTb BbIBOAbI
Mo pe3y/ibTataM 3KCNepumMeHTa

npy NpoBeAeHUN NabopaToPHbIX OMbITOB
M NPaKTUYECKOW paboTbl.

BbluncnaTe KOMYECTBO BELLECTBA,
06BEM rasa rno opmynam.

YyacTBoBaTb B COBMECTHON paboTe

B rpynne.

BbicTpamBaTb pa3BépHYTble NMUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPON

Ha MH(OPMaLMIO 13 y4eOHMKa U
CNpaBOYHbIX MaTepuasnioB, rpamMoTHO
MCMO0/Ib30BaTb M3YYEHHbIW MOHATUHbIN
annapar Kypca XuMmn

PackKpbiBaTb CMbIC/T N3y4aeMblX MOHATUI
N NPUMEHATb 3TU MOHATUSA NPU ONUCaHNN
CBOWCTB BELLECTB M UX NpPeBpaLLEeHW.
XapakTtepun3osatb (ONucbIBaTh)
(hm3myeckue n XMMmM4ecKmne CBONCTBA
BOAOPOAA, CNocobbl ero nonyyeHus,
NMPVYMEHEHME.

Cobupatb npubop Ana nonyyveHus
BOAOpoOAa.

cnonb3oBaTb XMMMUYECKYHO CUMBOJIUKY
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2.3

Bopa. PacTBopbl.
MoHsTHE
00 OCHOBaHUAX

depaepanbHas paboyas nporpamma | Xumums. 8-9 knaccbl (6a30Bblil YPOBEHb)

pacno3HaBaHune BoAOpOAa.
B3aumopeicTene Bogopoda ¢ OKCUAOM
mean ().

JTabopaTOopHbIiA ONbIT:

B3anmopeincTBue KUCNOT ¢ MeTa/llaMu.
MpakTunyeckaa paboTa:

Ne 4. Mony4yeHne 1 cobupaHme Bogoposaa,
N3yYeHne ero CBOMCTB.

BbluncneHus:

00bEMa, KOMMYecTBa BeLecTBa rasa

MO ero U3BeCTHOMY KOJIMYECTBY
BeLLecTBa UM 006bLEMY;

00bEMOB rasoB Mo ypaBHEHUIO peaKLmm
Ha OCHOBE 3aKOHA 00BEMHbLIX OTHOLLIEHWIA
rasos

dusmyeckne cBONCTBa BOAbl. Boga Kak
pacTBOpUTENb. XMMUYECKNE CBONCTBA
BO/b!.

OcHoBaHu4.

AN coCTaBNeHNs (hopMy 1 BeLLeCTB,
MOIEKYNAPHBIX YPABHEHNI XMMUYECKNX
peakumin ¢ yyactuem BOLOPOAA.
BbluncnaTb MONSIPHYIO Maccy BELLECTB;
KO/IMYeCTBO BeLLleCTBa, 06bEM rasa,
Maccy BeLLecTBa;

[MpoBOAMTL pacyéThbl NO YpaBHEHUAM
XUMUYECKNX peakuuiA: KoM4yecTBa,
06bEMa, MacChl BeLLecTBa Mo U3BECTHOMY
Konm4yecTBy, 06bEMY, Macce peareHTOB
W NPOLYKTOB peakLuu.

Cneposatb npaBuiam 6e30nacHoii
paboTbl B nabopaTopun npwu
MCNOMb30BAHUN XMMMWUYECKOIN MOCYy/bl U
060pyi0BaHMs, a TaKkxkKe npasuiam
obpalLeHns C roproymMmMmn BellecTeamu

B ObITY.

MnaHMpoBaTh U OCYLLECTBNATb Ha
MPaKTUKe XMMUYeCKNe 3KCNepUMEHTHI,
MPOBOANTbL HabMOAeHNS, fenaTb BbIBOAbI
Mo pesy/ibTaTam 3KCnepmmeHTa.
YyacTBoBaTb B COBMECTHOWN paboTe

B rpynne

PackpbIBaTb CMbIC/T M3yYaeMblX NOHATUN
M MPUMEHATb 3TN MOHATUSA NPU ONMUCcaHUK
CBOWCTB BELLECTB M UX NPeBpaLLeHNia.
XapakTtepun3oBaTb QPU3NYECKMNE U
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®epepanbHas paboyas

PacTBopbl. Po/ib pacTBOPOB B NPUPOJE U
B XKM3HW YenoBeka. KpyroBopoT Bofpbl
B Npupofe. 3arps3HeHne NpuUpPoaHbIX
BoA. OXpaHa 1 04YNCTKa NPMPOAHbIX BOA.
HacbllLeHHbIe N HEHACBILLEHHbIE
pacTBopbl. PacTBOPMMOCTL BELLECTB
B BoZe. MaccoBas ond BellecTBa

B pacTBope.

XNLLHNYECKNIA 3KCMEPUMEHT

JeMoHCcT paunn:

PacTBOpeHMe BELECTB C pasMYHOM
PacTBOPUMOCTHHO.

B3avmMogeincTeme Bofbl C MeTan1amMm
(HaTpremM 1 KanbLmem).
iccnepgoBaHme pacTBOPOB KUCOT U
LLie/I0Yein ¢ MOMOLLBH0 MHAMKATOPOB.
JTabopaTopHble ONnbIThl
WccnepoBaHme ocobeHHOCTEN
pacTBOPEHMS BELLECTB C Pa3/IMYHOWA
pacTBOPMMOCTbHO.

[MpurotoBneHne pacTBopoB

C onpeaenéHHON MaccoBOi [onei
PacTBOPEHHOIO BELLECTBA.
MpakTuyeckas paboTa

Ne 5. [puroTos/ieHNe pacTBoOpoB

C OnpeAenéHHoON MaccoBO Aonei
PacTBOPEHHOr O BeLLECTBa.



nporpamma | Xumus. 8-9 knaccol (6a30Bblii YPOBEHb)

XMMUYECKMEe CBOMCTBA BOfbl, €€ PO/b Kak
pacTBOpUTENSA B MPUPOLHbLIX Mpoueccax.
CocTaBnaTb ypaBHEHUSI XMMUYECKNX
peakuMii ¢ y4acTeM BOfbl.

OO6BACHATH CYLLHOCTb 3KOMOMMYECKNX
nNpo6nem, CBA3aHHbIX C 3arpsisHeHNEM
NMPUPOAHbIX BOA, CNOCOObI OUYUCTKN BOApbI
OT NMpUMecCel, Mepbl Mo 0XpaHe BOf

OT 3arpsi3HeHus.

MnaHMpoBaThb N OCYLLECTBNATb

Ha MpaKTUKe XMMNYecKme
9KCNEPUMEHTbI, MPOBOANTL HabMOAEHMS,
AenaTb BbIBOAbI MO pe3y/ibTartam
aKCnepyvMeHTa NMpu NpoBeLeHNN
nabopaTopHbIX OMbITOB Y NPaKTUYECKON
paboTbl.

Cneposatb npasuiam 6e30nacHoi
paboTbl B labopaTtopun npu
MCNONb30BAHUM XMMUYECKOW MOCYbl 1
0bopyfoBaHus.

MpoBOANTL BbIYUC/IEHNA C MPUMEHEHNEM
MOHATUA «MaccoBas LONA BellecTBa

B pacTBOpe».

BbicTpanBatb pa3BépHYTble NMUCbMEHHbIE
N YCTHbIE OTBETHI C OMOPOiA

Ha UH(OopMaUUIo 13 y4ebHMKa U
CMNpaBOYHbIX MaTepuasnos, rpPaMoTHO
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2.4

OCHOBHble Knacchl
HeopraHM4ecKumx
COeANHEHNI

depepanbHas paboyas nporpaMmma , Xumusi. 8-9 knaccbl (6a30Bblii YPOBEHb)

BbluncneHuns:

C UCMNONb30BaHMEM MOHATUA «MaCCOBas
[0N5 BELLECTBa B pacTBOpe»
Knaccnukaumsa HeopraHmyeckux
coeguHeHunin. Okenabl. Knaccudgukaums
OKCKAOB: conieobpasytowme (OCHOBHbIE,
KMUCNOTHbIE, am()oTepHbIE) 1
Hecosieobpasytowmne. HomeHknatypa
OKCWA0B. PU3NYECKME U XMMUYECKUe
CBOWCTBa OKCUAOB. NonyvyeHne OKCUaoB.

OcHoBaHus. Knaccugukaums 0CHOBaHWIA:

LWENOYM N HEPACTBOPUMbBIE OCHOBAHUS.
HomeHKnaTypa oCHOBaHUn. Pusnyeckune
N XMMUYECKME CBOMNCTBA OCHOBaHWA.
Mony4yeHne OCHOBAHWIA.

Kucnotel. Knaccuukauma K1cnor.
HomeHknatypa Kucnot. dusmyeckme

M XUMWYECKME CBOMCTBA KUCNOT. PAg,
aKTMBHOCTU MeTasinoB H.H. bekeToBsa.
MonyyeHue K1cnor.

Conn. HomeHKnaTypa conen.
®un3nyeckme N XMMNYeCcKre CBOICTBa
conen. MNony4veHne conei.
"eHeTMYecKas CBA3b Mexay Knaccamu
HeopraHMYecknx cCoeanHeHUN.
XuMunyeckunm IKCNEPUMEHT :
[leMoHCTpaumm:

MCNOMb30BaTh U3YUEHHbI MOHATUIAHbIN
annapar Kypca Xmmuu

Knaccuguuymuposatb nsyyvaemble
BeLLecTBa Mo COCTaBy U CBOMCTBAM.
CocTaBnsATb POPMY/bl OKCUAOB, KUCMOT,
OCHOBAaHWIA, COMEi 1 HasblBaTb WX

Mo MeXAyHapoAHON HOMeHKaType.
MporHo3mpoBaTb CBOMNCTBA BELLECTB

Ha OCHOBE 06LMX XUMNYECKNX CBOMCTB
M3yYeHHbIX KNaccoB/rpynn BeLecTs,

K KOTOPbIM OHU OTHOCATCS.

CocTaBnaTb MOMEKY/NSPHbIE YpaBHEHNS
peakuuid, MNNKCTPUPYHOLLNX
XMMUYeCKme CBOMCTBA 1 COCO6bLI
MONyYeHNs BELLECTB U3YYEHHbIX
Knaccos/rpynmn, a Takxe
MOATBEPXKAAIOLWMNX FeHEeTUYECKYHO
B3aVIMOCBS3b MEXJY HUMW.
Mpon3BOANTL BbIYUCEHNS

MO YpaBHEHUAM XMMUYECKNX peaKLWii.
MnaHnpoBaTb 1 OCYLLECTBAATD

Ha NPaKTUKe XMMnYecKme
3KCMEPUMEHTbI, MPOBOANTL HAGNIOAEHUS,
[enatb BbIBOAbI M0 pe3y/ibTaram
3KCnepyMeHTa Npu NpoBeAeHNN
NabopaTOPHbIX OMbITOB M MPaKTUYECKMX
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WToro no pasgeny:

30

depaepanbHasa paboyas nporpamma | Xumus. 8-9 knaccbl (6a30BbIi YPOBEHb)

O6pasupbl HEOpraHNYeCcKnX BELLECTB
Pa3INYHbIX KNaccos.

OnbITbl, UANKOCTPUPYIOLLNE XUMUYECKNE
CBOICTBA K/acCOB HeOpraHM4YecKnx
BELLIECTB.

JlabopaTopHble OMbIThl

OnpeseneHvne pacTBOPOB KMUCOT U
LLie/I0Yein ¢ NOMOLLbIO MHAMKATOPOB.
3yueHune B3aMMOAENCTBUSA KUCNOT

C MeTa/l/lamu, peakuuii HermTpanmsaymun.
B3aumogeiicTeme pacteopa CepHoM
K1CnoTbl ¢ okecngom meamn (M).
[MonyyeHne HepacTBOPMMbIX OCHOBAHUMN.
BbITecHeHWe ogHOro mMetanna apyrum
13 pacTBoOpa CoMu.

MpakTunyeckas paboTa

No 6. PellieHVe 3KCMEePUMEHTa/IbHbIX
3afa4 Mo Teme «BaxKHelLIne Knacchbl
HeopraHM4yeckux CoegnHeHnUm».
BbluncneHusa:

MO YpaBHEHMSIM XUMUYECKOM peakumn:
KO/IMYecTBa BeLlecTsa, 06bEMa, Macchbl
Mo M3BECTHOMY KO/IMYeCTBY BELLECTBa,
06bEMY, Macce peareHToB Uu
NPOAYKTOB peakumu

paborT.

Cneposatb npaBuiam 6e30MacHoM
paboTbl B nabopatopum

MNPV UCMO/Ib30BAHUN XMMMUYECKON
nocyabl 1 060pyL0BaHuS.

BbicTpamBaTh pa3BEPHYTbIE MUCbMEHHbIE
1 YCTHbIE OTBETbI C ONOPOW

Ha UH(opMaLnio 13 yyebHUKa 1
CMNpaBOYHbIX MaTepuasos, rpamoTHO
MCNO/Mb30BaTb U3YUYEHHBIA MOHATUAHbIA
annapat Kypca XMmumu

3



depepanbHas paboyas nporpaMmma | Xumums. 8-9 knacchl (6a30Bblil YPOBEHD)

Pasgen 3. MNMepunognyecknii 3akoH 1 MNMeprognyeckas cmcteMa XMMmUYecKux anemMeHToB [. . MeHgeneeBa. CTpoeHue
atomoB. Xummnueckas cBs3b. OKUCNNUTENbHO-BOCCTAHOBUTE/IbHbIE peakLunmn

31

MepuoanyecKmnin
3aKOH U
Mepunognyeckas
cucTema
XVMUYECKNX
3/1EMEHTOB

O. V. MeHpeneesa.

CTpoeHune aToma

7

[MepBble NMOMbITKM Knaccugukawmm
XUMUYECKNX 3/1EMEHTOB. [NoHATKE

0 rpynnax CXO4HbIX 3/IEMEHTOB
(LLLeNOYHbIe 1 LLIe/IOYHO3EMESIbHbIE
MeTa/l/Ibl, Fa/IoreHbl, UHEPTHbIE rasbl).
ANeMeHTbI, KOTopble 06pasytoT
amoTepHbIe OKCUAbI Y TMAPOKCUABI.
Mepunoanyeckmnin 3akoH. MNeprogunyeckas
CUCTEMA XUMWNYECKNX 3/IEMEHTOB

O.W. MeHpeneeBa. KopoTkonepunoaHas U
AJIMHHOMEepMoAHaa (popmbl
[MepnoanyecKoin CUCTeMbl XUMUYECKUX
anemeHToB A.V. MeHaeneeBa. epuoabl
W rpynmnbl. @U3NYECKUIA CMbICT
nopsAKoOBOro HoMepa, HOMEPOB Nepuoa
N TPYNMbl 3/1EMeHTA.

CtpoeHune aTomoB. CocTaB aTOMHbIX
Anep. M13otonbl. 3neKTpoHbl. CTpoeHne
3/IEKTPOHHbIX 060/104EK aTOMOB MepBbIX
20 XMMUYECKUX 3/1EMEHTOB
MepnoanyYecKoin CMcTeMbl

O.W. MeHpeneeBa. XapaKTepucTtumka
XMMWYECKOro 3fieMeHTa

Mo ero NoMoXeHUIo B Mepnoguyeckoi
cucteme .. MeHpeneesa.
3aKOHOMEPHOCTU U3MEHEHUA paanyca

PacKpblBaTb CMbIC/T NEPUOLMYECKOTO
3aKOHa.

OnucbiBaTb CTPOEHWUEe TabnuLbl
«[eprofmnyeckas cMcTeMa XMMUYECKUX
anemeHToB [.. MeHaeneesa».
MogenmpoBaTb CTPOEHME aTOMa,
9HepPreTUYeCKMX YPoBHEN W NOLYPOBHeN
Mpv MOMOLLM PUCYHKOB, 3/MIEKTPOHHbIX
KOH(Urypauuii 1 3aNeKTPOHHO-
rpagpmyecknx opmyin.

MoACHATL (PU3NYECKUIA CMbICT
nopsAKOBOro HOMepa, HOMepPOoB nepuosa
W rpynmnbl 3/1eMeHTa.

XapakTepn3oBaTtb XMMUYECKNE 3NIEMEHTbI
nepBbIX TPEX NepuoaoB, Kani, KasbLuia
U UX COEAMHEHNSA MO MONOXEHNIO

B Mepuognyeckon cucteme

O.W. MeHpeneesa.

OO6bACHATL 00LLME 3aKOHOMEPHOCTH

B MI3MEHEHWW CBOMNCTB XUMUYECKUNX
3/IeMEHTOB (M3MeHeHWe pasnycoB
aToOMOB, 3/1eKTPOOTPULIATENBHOCTH,
B&/IEHTHOCTM) U UX COeANHEHWI

B Npejenax MasibiXx NepUoLO0B W rNaBHbIX
MOArpynn ¢ y4TOM CTPOEHUA UX
aTOMOB;
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3.2

Xumunyeckasa CBa3b.
OKuncnuTenbHo-
BOCCTAHOBUTE/IbHbIE
peakLuunn

depnepanbHas paboyas nporpamma | Xumums. 8-9 knaccbl (6a30Bblii YPOBEHb)

aTOMOB XMMUYECKMX 3/1eMEHTOB,
MeTa/IINYeCKUX N HEMETaIINYECKUX
CBOICTB MO rpynnam n nepuopam.
3HayeHue NeprnoanyecKoro 3akoHa u
MeproAMYECKO CUCTEMbI XUMUYECKNX
3/1EMEHTOB 19 Pa3BUTUA HayKu 1
npakTnkn. O.. MeHaenees - YUYéHbI 1
rpakaaHuH.

XUMWNYECKNIA IKCMEPUMEHT :

[eMoHCT pauun:

B3aumogeincTemne rugpokcmaa LuHKa

C pacTBOpamm KUCNOT W LLENIoYei.
MogennpoBaHne CTPOEHNSI MOJIEKY/T

MpY NOMOLLM PUCYHKOB, MOAENEN,
3NIEKTPOHHBIX Y CTPYKTYPHbIX (hopmyIi.
Tabnuua «lMeprnognyeckas cuctema
XUMUYECKNX 3/1EMEHTOB

O.W. MeHpeneeBa».

JlabopaTopHble OMbITbl

O3HakoM/ieHVe ¢ o6pasLamm MeTassioB U
HemeTas/10B

XuMnyeckasn cBAsb. KoBaneHTHas
(monsapHaa 1 HenonApHasa)CBA3b.
SNEeKTPOOTPULATENBHOCTb XMMNYECKIMX
aneMeHToB. MoHHasA cBAsb. CTeneHb
okucneHuns. OKUcAnTesIbHo-
BOCCTaHOBUTE/bHbIE peakuun. Mpoueccol

YyacTBoBaTb B COBMECTHOW paboTe

B nape wunu rpymnre.

BbiCcTpanBaTh pa3BépHYTble MUCbMEHHbIE
N YCTHbIEe OTBETHI C OMOPOiA

Ha MH(opMaL MO 13 y4ebHUKa 1 ApyruxX
MCTOYHWUKOB, B TOM yucne VIHTepHeTa

PackpbIBaTb CMbIC/T M3y4YaeMblX MOHATUIA.
OnpefensTb BUA XUMUYECKON CBA3N

B COEVHEHMN.

MogenmpoBaTb CTPOeHWe MOJeKy/

Mpv MOMOLLM PUCYHKOB, MOZeNeMn,
3NEKTPOHHbIX U CTPYKTYPHbIX (POpMyI.
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WToro no pasgeny
Pe3epBHOe Bpems

OBWEE 4YMCNO YHACOB
Mo NPOIrPAMME

w

68

depnepanbHaa paboyas nporpamma | Xumums. 8-9 knaccol (6a30Bblil YPOBEHD)

OKWUC/IEHUS 1 BOCCTAHOB/IEHUS.
OKucMTeNn 1 BOCCTAHOBUTENN.
XUMNYECKNIA IKCMEPUMEHT: U3YYEeHMe
06pasLoB BeLLeCTB META/I/IOB U
HeMeTanN10B, B3aMMOAeNnCcTBme
rMapoKcuaa LMHKa ¢ pacTBopaMu K1CIoT
W LLeNIoYein, NpoBeieHNe OMbITOB,
WNNOCTPUPYHOLLNX MPUMEPBI
OKWC/INTENIbHO-BOCCTAHOBUTE/IbHBIX
peakumnin (ropeHne, peakumm
pa3foXeHNs, CoeAMHEHMS).
XUMUYECKUIA 3KCNEPUMEHT :
[JeMoHCT payuu:

OnbITbl, UNKOCTPUPYHOLLME NPUMEPBI
OKUC/INTE/IbHO-BOCCTAHOBUTEIbHbIX
peakuunin (ropeHne, peakumm
pasfoXeHns, CoeMHEHNS)

icnonb3oBaTb XMMUYECKYHO CUMBONKY
L)1 COCTaB/IEHUS (POPMY/1 BELLLECTB,
3N1EKTPOHHOr0 6anaHca peakumi.
Onpefenatb CTeneHb OKUC/IEHNS aTOMOB
XUMUYECKMX 3/1EMEHTOB MO (hopmMynam u
COCTaBNATb (POPMY/bl GUHAPHbBIX
COefIMHEHWI NO CTEMNEHN OKUCNEHNA
aTOMOB XMMMWYECKUX 3/1eMEHTOB.
Onpefenats OKUCAUTENb U
BOCCTaHOBUTE/b. PaccTaBnsATh
KO3(PPULMEHTLI B CXemMax MPOCTbIX
OKMCNNTENbHO-BOCCTAHOBUTE/bHbIX
peakuuii MeToL0M 3/1EKTPOHHOTO
banaHca.

Habnogate XMMmnyeckue onbITbl

Mo nnaHy, aHalnM3uMpoBsaTb W Aenatb
BbIBOAbI.

Wcnonb3oBatb VIKT gna co3gaHua
Mogenen, NoAroToBKM Npe3eHTaLui,
[0KNafoB Mo Teme.

BbicTpanBaTb pa3BépHYTble MNUCbMEHHbIE
M YCTHblE OTBETbI C ONOPOWA Ha
NH(OpMaLUIO 13 yYebHMKa U APYTUX
MCTOYHWKOB, B TOM yucne VIHTepHeTa
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9 KNNACC

HanmeHOBaHuMe

Ne Konunuectso

pa3fenos 1 Tem

n/n yacos

yuebHOro npegmeTa

PepnepanbHas paboyas nporpamMma | Xumums. 8-9 knaccbl (6a30Bblil YPOBEHb)

CopfeprxkaHune 0byueHus

Pa3gen 1. BewlecTBO N XMMUYECKUE peaKLnmn

11 [loBTOpeHue M 5
yrny6neHune 3HaHWi
OCHOBHbIX pa3fenos
Kypca 8 Knacca

Mepunoanyeckunin 3akoH. MNeprognyeckas
cUCTEMa XMMUYECKUX 3/1eMEHTOB

O.W. MeHpeneesa. CTpoeHme aTOMOB.
3aKOHOMEpPHOCTU B U3MEHEHUW CBOWCTB
XUMUYECKMX 3/1eMEHTOB MEPBLIX TPEX
NnepuosoB, Kaus, Kaibuua n nx
COeAiHEHWNIA B COOTBETCTBUU

C MONIOXXEHNEM 3/1EMEHTOB

B Mepnoanyeckoin cucteme U CTPOEHNEM
NX aTOMOB.

CTpoeHVe BeLLecTBa: BUAbl XMMUYECKO
CBA3N. TUNbl KPUCTANIUYECKUX
PeLETOK, 3aBUCMMOCTb CBOWCTB
BeLLecTBa OT TUMNa KPUCTaIMyYeCKom
PELETKN W BUAA XMUMUYECKON CBA3N.
Knaccugukaums n HomeHknatypa
HeopraHWYecKnx BeLLeCTB. XMMUYECKME
CBOWCTBA BELLECTB, OTHOCALLMXCA

K pa3MyHbIM KnaccaMm HeopraHnyeckmnx
COEANHEHWIA, TeHeTUYeCKas CBsI3b
HeopraHMYecKmnx BeLLIECTB.

OCHOBHble BUbl AeATeNIbHOCTY
obyyaroLmxcs

XapakTepu3oBaTb XMMNUYECKME 3NIEMEHTLI
rnepBbIX TPEX NEpPUOAOB, Kana U KasibLus
Mo MX NONOXeHWIO B Mepuoanyeckoi
cucteme . . MeHaeneesa.
Knaccuguumposatb 1 Ha3blBaTb
HeopraHnyeckmne BeLLecTBa N3yUYeHHbIX
K/1accoB.

OnwcbiBaTth 06LLME XUMUYECKNE
CBOWCTBA BeLLECTB Pa3/IMYHbIX KNaccos,
NOATBEPXKAaTb CBOMCTBA NpYMepamu
MOJIEKYNAPHBLIX YPaBHEHUI XUMNYECKNX
peakLmia.

Onpefenatb BUA XMMUYECKON CBA3N U
TUM KPUCTATMYECKON PELLETKM
BeLLeCTBa.

MporHo3upoBaThL CBOWCTBA BELLECTB

B 3aBUCUMOCTW OT KX CTPOEHUS.
BbiCcTpanBaTh pa3BépHyTble MUCbMEHHbIE
M YCTHbIE OTBETHI C OMNOPOiA

Ha MH(hopMaLMo 13 y4ebHMKa U
CNpaBOYHbIX MaTepuanos, rPamMoTHO
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12

OCHOBHble
3aKOHOMepHOCTU
XUMUNYECKNX
peakuuin

depnepanbHaa paboyas nporpamma  Xumus. 8-9 Knaccbl (6a30Bblii YPOBEHb)

XUMUYECKNIA IKCNEPUMEHT :
JeMoHCcT paumu:

03HaKOMJIEHUE C MOAENsMU
KPUCTANINIMYECKUX PELLETOK
HeopraHM4YecKnx BeLLLeCTB - MeTa/l/10B
1N HemeTasnoB (rpagura u anmasa),
CMIOXXHbIX BELLECTB (Xnopuga HaTpums)
Knaccupukauma XMMmUyYecKux peakLuia
Mo pas/IMyHbIM Npu3Hakam (Mo yucny u
COCTaBY Y4aCTBYHOLLMX B peakumu
BELLleCTB, MO TeMn/0BOMY 3((EKTY,

M0 M3MEHEHWIO CTEMNeHEeN OKNCEHNS
XUMUYECKUX 3/IEMEHTOB,

Nno 06paTMmMocCTK, Mo y4acTuio
KaTasim3aropa). JK30- U
3HA0TEPMUYECKME peakLuu,
TEPMOXMMUYECKMNE YpaBHEHWS.
MOHATME 0 CKOPOCTU XMMUYECKOM
peakumm. MoHATUE 06 06paTUMbIX

1 HEOBPATUMBIX XMMUYECKNX peakunsx.
[MOHATME O FOMOTeHHbIX M reTeporeHHbIX
peakumax. MNoHATME O KaTasm3e.
[MoHATNE O XMMUYECKOM PaBHOBECUN.
PaKTopbl, BAUAIOLLME HAa CKOPOCTb
XUMUYECKOW peakumm 1 NonoxeHme
XUMUYECKOro paBHOBECHS.
OKMCNNTENBHO-BOCCTAHOBUTE/IbHbIE

NCMNOMb30BaTbh U3YUYEHHbIN NOHATUIAHbIN
annapart Kypca Xumum

PacKpbIBaTb CMbIC/T U3y4YaeMblX NOHATUIA
N NPUMEHSATb 3TN MOHATMSA MPU ONUCAHUM
CBOWCTB BELLECTB M UX NPeBPaLLEHWI.
KnaccnmumpoBaTb XMMUUYECKUNE
peakumun Mo pasiMyHbIM Mpr3HaKam.
YcTaHaBNMBaTb 3aBUCMMOCTb CKOPOCTU
XMMUWYECKOI peakumm 0T pasivyHbIX
(haKTOpOB.

MporHo3npoBaTh BO3MOXHOCTU
NPOTeKaHNsS XMMUYECKNX NPeBpaLLeHNiA
B Pa3/INYHbIX YCNOBUSIX.

Onpefenatb OKUCANTENb U
BoccTaHoBUTENL B OBP.

CocTaBnaTb 3/1IEKTPOHHbIN 6anaHc
peaxkuun.

Mpon3BoANTb BbIYUCNEHNUSA

N0 XMMUYECKUM YPaBHEHUSIM.
YyacTBoBaTb B COBMECTHOM paboTe

B Nape wunu rpynne.

BbicTpanBaTb pa3BEPHYThbIE MUCbMEHHbIE
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13

DNeKTPoNUTNYecKas
Avccoumaums.
Xumunyeckue
peakuum

B pacTBopax

depepanbHas paboyas nporpamma | Xvmumsi. 8-9 knaccbl (6a30Bbili YPOBEHb)

peakLuu, 3NeKTPOHHbIN GanaHc
OKWUC/INTE/IbHO-BOCCTAHOBUTENbHOM
peakummn. CocTaB/ieHne ypaBHEHWIA
OKMC/IUTENbHO-BOCCTAHOBUTE/IbHbIX
peakuuii ¢ UCNOMb30BaHWEM MeTofa
3/IEKTPOHHOro 6anaHca.

XUMUYECKUIA 3KCNEPUMEHT :
JeMoHCcTpaumm:

ccnepoBaHve 3aBMCMMOCTU CKOPOCTH
XUMUYECKOW peakummn OT BO3LENCTBUS
pas/inyHbIX (PaKTOPOB.

OnbITbl, UNKOCTPUPYIOLLME NPUMEPDI
OKUCNNTENbHO-BOCCTAHOBUTE/IbHbLIX
peakumnin (ropeHue, peakumm
Pa3NoXeHus, CoefUHeHNs).
BbluncneHus:

KONm4yecTBa BellecTBa, 06bEMa 1 Macchbl
peareHToB WM NPOAYKTOB MO
YPaBHEHUAM XUMUYECKNX peakLnii
Teopust 3NeKTPONUTNHECKON
anccoumaumn. IneKTpPoauTbl 1
HeaneKTponuTbl. KaTMOHbI, aHNOHBI.
MexaHu3m guccoumnarmm BellecTs

C Pa3INYHbLIMK BMAAMU XUMUYECKOM
cBA3n. CteneHb guccoumaunn. CunbHble
U cnabble 3NEKTPONNTDI.

PeakuUun MOHHOro o6MeHa. YCnoBsus

N YCTHbIE OTBETbI C OMOPOI

Ha MHopMaUno 13 y4yebHNKa U
CMPaBOYHbIX MaTePUaNOB, rPaMoTHO
MCMO0/b30BaTb U3YYEHHbIA NOHATUIAHLIN
annapart Kypca XvMuu

PacKpbIBaTb CMbIC/ M3yYaeMblX NOHATUIA,
a TaKXXe CMbIC/ TeOpUU
3NEKTPONUTUYECKON AnccoLmaLni.
OG6BACHATL NPUYUHBI
3NEKTPONPOBOHOCTUN BO/HbIX PacTBOPOB
BELLECTB, pa3NyaTh Cnabble U CUbHbIE
ANEKTPONNTbI.

CocTaBNsATb YpaBHEHMS Auccoumauum
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depaepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil ypOBEHb)

NMPOTeKaHNa peakLuin MIOHHOTO 06MeHa,
MOJIHbIE W COKPaLLEHHbIE NOHHbIE
ypaBHeHus peakuuii. CBOMCTBa KUCNOT,
OCHOBaHWI 1 Conei B cBeTe
npeacTaBneHnii 06 3NeKTPONNTUYHECKOIA
anccoymaummn. KavyecTBeHHble peakuum
Ha WOHbI. MOHATUE O TMAPONN3E CONEN.
XUMUNYECKNIA IKCNEPUMEHT :

[leMOoHCT pauuu:

WccnepoBaHue 3neKTponpoBOAHOCTH
pacTBOPOB BeLLeCTB, npoLecca
auccoumaymm KUCoT, Wwesoven

1 conert (BO3MOXHO UCMO/b30BaHUe
BUAeOMaTepunasnos).

OnNbITbl, UNKOCTPUPYIOLLME NPU3HAKK
NPOTEKaHNA peakunini MOHHOro 0bMmeHa
(obpasoBaHMe ocafka, BblfeneHne rasa,
obpasoBaHue BOAbl).

Pacno3HaBaHue HeopraHnyecknx
BELLECTB C MOMOLLbI0 KaYeCTBEHHbIX
peakumnili Ha UOHBI.

JTabopaTOopHbIi ONbIT:

3yyeHne Npu3HaKoB NpoTeKaHUs
peakuuMy MOHHOTO 06MeHa B pacTBopax
3N1eKTPONNTOB (C 06pa3oBaHMEM 0CafKa,
BbleNeHneM rasa, 06pasoBaHeM BOfbl).
MpakTwnyeckas paboTa:

KUCNOT, LUENOYEN 1 CONE, NoMHbIE U
COKpaLE&HHbIE NOHHbIE YpaBHEHNS
XUMUYECKNX peakuuii MOHHOTO 06MeHa,
KpaTKNe NOHHble YpaBHEHMUSI NPOCTbIX
peakumMin rmaponunsa conei.
XapaKtepr3oBaTb 06LLME XUMUYECKME
CBOWCTBA BELLECTB Pas/IMYHbIX KNaccoB
Ha OCHOBE TeOpUM 3NEKTPOSIMTUYECKON
anccoumaumnn; NoATBEPXKAaTb CBOMCTBA
npyMepamy MONEKYNAPHbLIX U MOHHbIX
YPaBHEHNI XMMUYECKUX PeaKLnii.
PewaTtb aKcrnepyMeHTa/lbHble 3a4ayu

Mo Teme.

MnaHMpoBaTb M OCYLLECTBNSATH

Ha MpaKTUKe XMMUYecKune
9KCMEPUMEHTbI, NPOBOANTL HabtOAEHWS,
fenatb BbIBOAbI M0 pe3y/bTaram
3KCNepuMeHTa Npu NpoBeaeHU
NabopaTOPHbIX OMNbITOB N NPaKTUYECKNX
pabor.

CnepoBatb npaBuiaM 6e30MacHoi
paboTbl B naboparopuu npu
MCMONb30BaHNMN XMMUYECKOI nocyapl U
obopypoBaHus.

MpoBOAUTL BbIYUC/IEHUS MO XUMUYECKUM
YpPaBHEHUSM.

YyacTBoBaTb B COBMECTHOW paboTe
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WToro no pasgeny
Pa3nen 2. HemeTannbl N UX coeauHeHUA
21  O6buwas 4
XapakTepucTuka
XNMUYECKNX
3/1EMEHTOB
VIIA-rpynnbi.
["anoreubl

depnepanbHas paboyas nporpamma | Xvmus. 8-9 knaccbl (6a30Bbli YPOBEHb)

Ne 1. PelleHuMe 3KCNepUMeHTa/IbHbIX
3a/lay no Teme.

Bbluncnexus:

Mo ypaBHEHUSIM XUMUYECKUX peakLmil

17

O6Lyas xapaKTepucTuKa rasioreHoB.
OCO6EHHOCTUN CTPOEHNS aTOMOB,
XapaKTepHble CTEMEHN OKUCEHUS.
CTpoeHune n (hr3nyeckmne CBOCTBa
MPOCTbLIX BELLECTB - ra/loreHos.
XUMMnYecKme CBOMCTBa Ha Npumepe
xnopa (B3aMmogeincTeme ¢ MeTannamu,
HemeTasinamu, Lenoyamm).
Xnoposogoposa. ConaHaa Kucnora,
XUMUYECKMe CBOWCTBA, MONyYeHMe,
npumeHeHue. [eicTere xnopa u
X/I0POBOJOPO/A Ha OPraHn3M YesioBeKa.
BaxxHelLwne xnopuabl 1 X HaxoxaeHve
B NpYpoOze.

XUMMNYECKNA IKCNEPUMEHT :

JeMoHCT paunn:

OnbITbl, OTpaXxaroLie puanyeckmne un
XMMUYeCKNe CBOWMCTBA raloreHoB U KX
coeAnHeHU (BO3MOXHO MCNO/b30BaHMe

B Mape wnu rpynre.
BbicTpanBaTb pa3BEpHYTbLIE NMUCbMEHHbIEe
N YCTHbIE OTBETbI C OMNOPOM

Ha MH(opMaLNIo U3 y4ebHMKa 1 4pyTrnX

MCTOYHMKOB MHOPMaLMK, B TOM YuUC/e

WHTepHeTa

OO6BbACHATL 06LLME 3aKOHOMEPHOCTY

B U3MEHEHWW CBOWCTB HEMETA/IIOB M MX
COeANHeHWI B nNpefenax MasbliX
NepuvosoB Y rNaBHbIX NoArpynn
MeprofnyecKor CUCTEMbI XUMUYECKNX
3/IEMEHTOB C YYETOM CTPOEHUA UX
aTOMOB.

XapakTtepn3oBatb (U3NYECKUe U
XMMUYeCKMe CBOMCTBA NPOCTLIX BELLECTB
rasioreHoB (Ha npuvmMepe xnopa) u
C/TOXKHbIX BeLLEeCTB (X/10pOBOLOPOAA,
Xfiopunga Hatpus), cnocoodbl nx
MoNlyYyeHns, NPUMEHEHNEe 1 3HaYeHne

B MPUPOAE Y XXN3HWN YeNOBeKa.
OnpefensTb X/I0PUL-NOHbI B pacTBOpe.
[MnaHMpoBaTb N OCYLLECTBATD

Ha NPaKTMKe XMMUYecKune
9KCMEePUMEHTbI, NMPOBOAUTL HabntoLeHNS,
[enatb BbIBOAbI NO pe3y/ibTaTam
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2.2

O6uas
XapaKTepucTmnKa
XUMUYECKMX
3/1eMEHTOB
VIA-rpynnel. Cepa
N eé coegnHeHuA

denepanbHan paboyas nporpamma | Xvmums. 8-9 knaccbl (6a30Bblii YPOBEHb)

BMEOMaTepUaos).

O3Hakom/ieHMe ¢ 0bpa3uamm X10puaoB
(ranoreHngos).

JTabopaTOopHbIA ONbIT:

3yyeHne CBOWCTB COMSHON KMCMOTbI.
MpoBefeHMe Ka4yeCTBEHHbIX peakLui
Ha X/10pNA-NOHbI.

MpakTnyeckasa paboTa

Ne 2: MonyyeHne CONAHON KMUCNOTbI,
N3y4yeHne eé CBOICTB.

BbluncneHuns:

M0 YpaBHEHNAM XUMUYECKUX peakuui,
eC/i OWH N3 peareHTOoB AaH B U30bITKe
O6Las xapaKTepucTMKa 3/1EMEHTOB
VIA-rpynnbl. OCO6EHHOCTN CTPOEHMS
aTOMOB, XapaKTepHble CTeneHu
OKUCNEHWS.

CTpoeHune 1 (hr3nyeckmne cBOMCTBA
MPOCTbIX BELLECTB - KUCNOpoaa v cepbl.
ANNOTPONHbIE MOAN(MKaLUN K1Copoaa
N cepbl. XMUYeCKMe CBONCTBA Cepbl.
CepoBofopoa, CTpoeHMe, n3nyeckme n
XUMUYeCKNe CBONCTBA.

OKcuabl cepbl Kak MpeacTaBuUTenu
KWUCNOTHbIX OKCWULOB.

CepHas Ku1cnota, usnyeckme un
XUMUYECKME cBOICTBA (06LLIME KaK

aKCNnepuMeHTa Npy NPoBeAeHNN
NabopaTopHbIX OMbITOB U NPaKTUYECKUX
pabor.

CnefoBaTtb npasuiaM 6e30nacHoOM
paboTbl B nabopaTopum

MpX MCNONb30BaHUN XUMUYECKOIA
nocyabl 1 060pyA0BaHMS.

BbicTpanBaTth pasBépHyTble MUCbMEHHbIE
W YCTHbIE OTBETHLI C OMOPOM

Ha MHopMaL M0 13 yYebHMKa 1
CNpPaBOYHbIX MaTepuanos, rpaMoTHO
MCMONb30BaTb U3YUEHHbIA MOHATUIAHBIN
annapar Kypca XrmMum

O6BbACHATL 06LLME 3aKOHOMEPHOCTH

B U3MEHEHWW CBOMNCTB 3/1EMEHTOB
VIA-rpynnbl U UX COeMHEHUI C YYETOM
CTPOEHMSA MUX aTOMOB.

XapakTepunsoBaTb (m3nyeckue u
XMUMWUYECKME CBOMCTBA NPOCTOrO
BeLL,ECTBa Cepbl U eé CoefNHEHN
(cepoBogopoaa, OKCUIO0B Cepbl, CEPHOM
KWCNOTbI, CyNb(aToB), Crnocobbl nx
MoSly4yeHuns, MPUMEHEHME U 3HAYEHMe

B MPUPOLE U XXU3HWN YesioBeKa.
OnpegensaTe Hannume cynbgaT-noHOB

B pacTBope.

OOBACHATbL CYLHOCTb 3KONOTMYECKUX
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depepansHas pabouas

npeAcTaBuTeNA Knacca KWUCoT U
cneuyndguryeckme). XMUYeckne peakumu,
nexkaline B OCHOBE NPOMbILLIEHHOTO
crioco6a nosiy4eHnst CEpHON KUCNOTbI.
MpumeHeHne. Conu CepHOM KUCNOT,
KayeCTBEHHasa peakuumsi Ha Cy/b(aT-noH.
HaxoxeHune cepbl 1 €€ CoeIMHEHNIA

B npupoge. XMMUYEeCcKoe 3arpsasHeHue
OKpY)XatoLLen cpefibl COeAUHEHNAMU
cepbl (KUCNOTHbIE JOXAW, 3arpsA3HeHne
BO3/yXa 1 BOAOEMOB), CrOCOObI ero
npefoTBpaLLeHNs.

XUMUNYECKNIA IKCNEPUMEHT :

[leMoHCT pauun:

O3HakomsieHme ¢ obpasuamn cepbl 1 eé
COeANHeHNAMU (BO3MOXKHO
MCMOo/Ib30BaHVE BULeOMAaTEPNAOB).
HabntogeHve npouecca 06yrnmsaHus
caxapa nog AencTerem
KOHLEHTPYPOBAHHON CEPHON KUCNOTbI.
NabopaTopHble OMbITbI:

3yyeHne XMMUYECKMUX CBONCTB
pa36aBNeHHON CEPHON KUCNOTbI.
MpoBefeHMe Ka4yeCTBEHHOW peaKkLMmn Ha
Cynbart-noH 1 HabnaeHe npusHaka
€€ NpoTeEKaHA

rpamma | Xumus. 8-9 Knaccbl (6a30Bbli YPOBEHD)

npo6nemM, CBA3aHHbLIX C NepepaboTKo
COefIMHEHWIA cepbl.

MnaHWpoBaTb M OCYLLECTBNATb

Ha NPaKTUKe XMMUYecKme
3KCMePUMEHTbI, NPOBOAUTL HabNIOAEHUS,
Jenatb BbIBOAbI MO pe3ynbTaTam
3KCNepUMEHTa.

CnepnoBatb npasunam 6e30nacHoOm
paboTbl B 1abopatopuu

MPY MCMNO/b30BaHUM XUMNYECKOM
nocyfbl 1 060pyf0BaHus.

Mpon3BOAUTL BbIYMCIEHUS

M0 XUMUYECKUM YPaBHEHUAM.
cnonb3oBaTh Npy BbIMOSHEHUK
y4ebHbIX 3alaHNIN TEKCTbI YY4eOHNUKaA,
CNpaBOYHble MaTepuasbl
(Meproanyeckyto CUCTEMY XMMNYECKUX
anemeHToB [. V. MeHaeneesa, Tabnuuy
PacTBOPUMOCTW KWUCNOT, OCHOBAHWUIA ©
COMei B BOfE, 3/TEKTPOXMMUYECKUIA psaf
HanpPsHKeHWn MeTansoB).

cnonb3oBaTb NpW BbINOMHEHUN
y4ebHbIX 3afaHnin 1 B npoLecce
nccnefoBaTeNbCKOn AeaTeNbHOCTY
Hay4YHO-NONYNSPHYIO NnTepaTypy
XUMWUYECKOr0 COAepXKaHus, CnpaBOoYHbIe
marepuasbl, pecypcbl VIHTepHeTa

41



2.3

O6was
XapakTepucTuka
XUMUYECKNX
3/1EMEHTOB
VA-rpynnei.

A30T, gocdop 1 nx
COeNHeHNs

depepanbHas paboyas nporpamma | Xvmus. 8-c-knaccbl (6a30Bblil YPOBEHb)

O6Lan xapaKTepuCcTUKa 3/1eEMEHTOB
VA-rpynnbl. OCO6eHHOCTU CTPOEHMS
aTOMOB, XapaKTepHble CTENeHu
OKWCNEHMS.

A30T, pacnpocTpaHeHe B NMPUPoAe,
(hm3nyeckne N XMMMYECKne CBOICTBA.
KpyroBopoT a3oTa B Npupoje.
AMMMaK, ero (hu3n4eckne n XMmMn4eckme
CBOICTBA, MOJIyYeHNe U NPUMEHEHNE.
Conv aMmMOHMSA, UX (U3NYECKue 1
XMUMUYECKNe CBOWCTBA, NPUMEHEHNE.
KauyecTBeHHas peakuus Ha NOHbI
aMMOHUS.

A30THas Ku1CnoTa, eé nosyyeHue,
(hn3nyeckme 1 XMmMn4Yeckue CBOMCTBA
(obwme Kak npeAcTaBUTeNs Knacca
KWCNOT Y cneundgmnyeckme).
Vcrnonb3oBaHWe HATPATOB W COMeEN
aMMOHUA B Ka4eCcTBe MUHEpPabHbIX
yLo6peHnii. XUMMYecKoe 3arps3HeHve
OKpY)KatoLLei cpefbl CoeANHEHNAMM
asoTta (KMCNOTHbIe JOXAN, 3arpsA3HeHne
BO34yXa, MOoYBbl U BOLOEMOB).
docdop, annoTponHblie MoguprKaumum
(hocgopa, hursnyeckne N XMMmUYeCcKme
ceorictBa. Okcug thocgopa (V) u
(hochopHasa KucnoTa, rsanyeckme u

OO6BbACHATL 06LLMEe 3aKOHOMEPHOCTH

B MI3MEHEHMWN CBOWCTB 3/IEMEHTOB
VA-rpynnbl U X COEANHEHWNIA C YHETOM
CTPOEHNSA UX aTOMOB.

Xapaktepusosatb (M3NYeCKune u
XUMUYECKMe CBOMCTBA NPOCTbIX BELLECTB
asoTa U gocopa U UX CoeaUHEHWNI
(aMmmmnaka, conei aMMOHMUSA, a30THOM
KMCNOTbI, HATPATOB, oKcmnaa occopa (V)
1 (PocthopHON KMCNOThI, dochaTtos),
CNoco6bl UX NOMYYeHUs, NPUMEHEHNE U
3HaYeHMe B MPUPOLE N XU3HW YesioBeka.
Onpefenatb MOHbI aMMOHMKA 1 docar-
MNOHbI B PacTBOpE.

OOBACHATb CYLHOCTb 3KO0TMYECKNX
npo6nemM, CBs3aHHbIX C HAX0XAeHUEM
CoefIMHeHNn a3oTa 1 docdopa

B OKpY>KatoLLein cpefe.

MnaHMpoBaTb M OCYLLECTBNATD

Ha NPaKTUKe XMMUYECKue
3KCMEepPVMEHTbI, MPOBOAUTL HabMO4EHNS,
[enaTb BbIBOAbI MO pe3ysibTaTam
3KCNepvMeHTa Npu NpPoBeLeHUN
NabopaTopHbIX OMbITOB M MNPaKTUYECKOM
paboTbl.

CnefoBatb npasunam 6e30nacHoM
paboTbl B nabopatopum
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depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblli YPOBEHb)

XUMUYECKNe CBOMCTBA, MOyYeHUe.
Kcnonb3oBaHue ocdaToB B KayecTse
MUHepasibHbIX YA00peHWiA.
XUMUNYECKNI 3KCNEPUMEHT :
[eMoHCT pauun:

O3HaKoM/eHne € (OM3NYECKUMMU
CBOMCTBaMM a3oTa, (hocgopa

N UX COEAUHEHMNIN (BO3MOXHO
1CNOb30BaHWe BUAEOMAaTepUasos).
O3Hakom/eHre ¢ 06pasLamm a3oTHbIX U
(hocthopHbIX YA06PEHNIA.

MonyyeHune, cobupaHme, pacrnos3HaBaHue
1 U3ydeHVe CBOMCTB aMMMaKa.
B3anmogeincTere KOHLEHTPUPOBaHHOW
a30THOM KWUCNOTbI C MeAbto (BO3MOXHO
1CNOMb30BaHWe BMAEOMaTepuasnos).
JlabopaTopHble ONbIThl:

MpoBeAeHNe KaueCTBEHHbIX peakuui
Ha MOH aMMOHWA 1 (hochaTt-noH, 1
M3yyeHne NPU3HaKoB MX NPOTEKaHWS.
MpakTwnyeckas paboTa

Ne 3: IonyyeHve ammuaka, U3y4veHue
ero CBOWCTB.

BbluncneHus:

MO YPaBHEHUAM XUMWYECKNX peakLmii

MpY NCMOJIb30BAHUN XMMNYECKOI
nocyfibl 1 060pyL0BaHus.
Mpon3BoANTL BbIYUCIEHUS

M0 XMMWUYECKNM YPaBHEHUSIM.
icnonb3oBatb Npu BbIMOHEHUN
y4ebHbIX 3alaHnin TEKCTbI YUYebHMKa,
CnpaBOYHble MaTepuabl
(nepnoguyeckyo cMcTeMy XMMUYECKNX
anemeHToB [, V. MeHgeneesa, Tabnuuy
PacTBOPUMOCTI KUC/IOT, OCHOBaHWIA U
COJIeN B BOZE, 3/IEKTPOXUMUYECKNIA paj,
HanpshkKeHU MeTas10B)
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2.4

Ob6was
XapaKTepucTmKa
XUMUYECKNX
3/1EMEHTOB
IVA-rpynnsi.
Yrnepopg v
KPEMHUIA, N KX
CoefIMHEHNA

depnepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bbili YPOBEHb)

O6LLas xapaKTepUCTKa 3/1eMEeHTOB
IVA-rpynnbl. OCO6eHHOCTN CTPOEHNA
aTOMOB, XapaKTepHbIe CTEMeHu
OKUCNEHWUS.

Yrnepog, annoTponHble MoaugMKaLnn,
pacnpocTpaHeHve B NpUPoLe,
(hM3nyeckme N XMMUYEeCcKme CBOMCTBA.
Apacopbums. KpyrosopoT yrnepojaa

B MPUpPOLeE.

Okcunabl yrnepoga, Ux msnyeckune u
XUMUYECKNEe CBOWCTBA, AENCTBUE

Ha XXVBble OpPraHn3mMbl, MoayyYeHne u
NpUMeHeHne. SKONormyeckmne
Npo6sieMbl, CBSi3aHHbIE C OKCULOM
yrnepoga (IV), runotesa rnobanbHoOro
MOTENIEHNA KMmaTta, NapHUKOBbIN
ahhexT.

YronbHaa Kucnota n eé conn, ux
(hn3nyeckme 1 XMMmn4ecKmne CBOICTBA,
noslyyeHve N NPUMEHEHME.
KauecTBeHHas peakums Ha KapboHart-
MOHbI. cnofnb3oBaHme kapboHaToB

B ObITY, MeAuLMHe, NPOMbILLIEHHOCTA U
CeNbCKOM XO3AMCTBE.

MepBOHaYasIbHbIE MOHATUS

06 OpraHn4YecKnX BeLecTBax Kak

0 CoeiMHeHMAX yriepofa (MeTaH, aTaH,

OO6BbACHATL 06LMe 3aKOHOMEPHOCTU

B U3MEHEHMW CBOWCTB 3/1EMEHTOB
IVA-rpynnbl 1 UX COeANHEHWUI C YY4ETOM
CTPOEHMS UX aTOMOB.

XapakTtepusosaTtb (JU3nYeCKme U
XUMUYECKME CBOMCTBA MPOCTbIX BELLECTB
Yrnepoaa n KPeEMHUSE U UX COeMHEHNI
(oKcuoB yrnepoaa, yronbHoM KUCNoThl,
KapboHaTOB, OKCMAA KPeMHUA,
KPEMHWEBOW KWUCOTbI, CUNKATOB),
CNocobbl MX MONYYEHUS, NPUMEHEHWE U
3HayeHue B NPUPOLE M XXU3HM YeNoBeKa.
OO6BACHATL MPUUNHHO-CEACTBEHHYHO
CBA3b: CTPOEHMVE BelecTBa —>CBONCTBA
—»IpYIMEHeHNe - Ha npumMepax
COeANHEHUI yrnepoja N KpeMHUS.
OnpefensaTb KapboHaT- N CUNNKAT-UOHbI
B pacTBoOpe.

OOBACHATL CYLLHOCTb 3KO/I0rMYECKNX
Npo6/ieM, CBA3AHHbLIX C HAXOXAEHVEM
YINIEKNCNOr0 rasa B OKpYXXaroLLLein cpege.
MoaTBepx4aTb 0CO6EHHOCTM cocTaBa
OpraHNYyecKmnX BeLLEeCTB MpuMepamm
MPOCTbIX COeMHEHWNI (MeTaH, 3TaH,
3TWNEH, aueTWueH, 3TaHo/, TIMLEPUH,
YKCYCHas Kucnora), B3anMOCBS3b
HeopraHNYecKUx CoeAMHEHNIA yrnepoga u



depepanbHas paboyas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil; YPOBEHb)

3TWNEH, aueTWUNeH, 3TaHoN, TNIMLEPUH,
YKCYCHasi K1UcnoTa).

MpUpoaHbIE UCTOYHWUKW YTNeBOAOPOS0B
(yronb, NpUPOAHbINA a3, HedTb),
MPOAYKTbI UX nepepaboTky (6eH3uH),
NX POJb B BbITY U NPOMBbILLIEHHOCTN.
[MoHATME O BMOSIOTMYECKN BaXKHbIX
BeLLeCcTBax: Xupax, 6eskax, yrnesogax -
N UX POSIN B XKN3HWU YesioBeKa.
MaTepuanbHoe eANUHCTBO OPraHNYeCcKmX
N HeopraHM4YeCcKnx CoefuHeHUN.
KpeMHWiA, ero usmyeckme un
XUMUYECKNe CBOWCTBA, MOJyYeHne v
npumeHeHve. CoegUHEHNS KPpeMHUS

B npupoge. Obuine npefcTaBieHns

06 okcmge kKpemHus (IV) U KpeMHUeBOi
Kucnore.

CunvkaTbl, UX UCMO/b30BaHWE B ObITY,
MeAuLMHe, NPOMbILLIEHHOCTW.
BaxkHeliLLne CTPOUTENbHbIE MaTepuaibl:
KepamuKa, CTeK/0, LeMEHT, GETOH,
Xene3o06eToH. Mpobnembl 6e30MacHOro
MCNONb30BaHWSA CTPOUTENbHbIX
MaTepuasioB B MOBCEAHEBHOWN XMN3HW.
XUMunyecKkuii AKCNEPUMEHT :
[eMoHCTpaumm:

Mogenn KpucTanimyeckmx peLleéTok

OpraHMyecKnx BeLLECTB.
OnwucblBaTb Posib BE/IKOB, XXUPOB U
YrneBofoB B (PYHKUMOHMPOBAHUN XMBbIX
OpraHnM3mMoB, COCTaB MPUPOLHbIX
MCTOYHWNKOB YrNeBO4OPOA0B, MUX POsib

B 6bITY Y NPOMBbILL/IEHHOCTH.

MpoBOAMTL BbIYMC/IEHUS MO YPaBHEHUAM
XUMUYECKNX peakLui.

MnaHMpoBaTb M OCYLLECTBNATh

Ha NPaKTUKe XMMUYecKune
9KCMEPVMEHTbI, NPOBOAUTL HabNoAeHWS,
[ienaTb BbIBOAbI MO pe3ynbTaTam
3KCNepuvMeHTa Npy NPoBeAeHUN
NnabopaTopHbIX OMbITOB M MPAKTUYECKNX
pabor.

CnepoBaTtb npasunam 6e30nacHoi
paboTbl B labopaTopun

MPY UCMOJIb30BAHUN XMMMUYECKON
nocyfbl 1 06opyaoBaHus.

Vcrnonb3oBath Mpv BbINMOHEHUN
y4YebHbIX 3aaHnin TEKCTbI yUYebHMKa,
CnpaBoYyHble MaTepuabl
(Mepuognyeckyto cUCTeMY XMMNYECKNX
anemeHToB . V. MeHaeneeBa, Tabnuuy
pacTBOPUMOCTW KUC/OT, OCHOBAHWUI U
COMel B BOAE, 3NEKTPOXMMUYECKUNIA psaf
HanpsKeHU MeTasoB)



WToro no pasgeny
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depnepanbHan paboyas nporpamma j Xumms. 8-9 knaccbl (6a30Bblil YPOBEHb)

anvasa, rpajura, ynnepeHa.
O3HakoM/IeHMEe C NPoLEeccoM agcopounm
PacTBOPEHHbIX BELLECTB
aKTUBMPOBAHHbLIM YINIEM U YCTPOMCTBOM
npoTuBorasa.

O3HaKoM/IeHME € NPoAYyKLUMei
CU/IMKATHOW NPOMbILLIEHHOCTY
(BngeomaTepuanbl: CUIMKATHAS
MPOMBbILLIEHHOCTD).

Mopenu mMmonekyn opraHnyecKmnx
BELLIeCTB.

JlabopaTOopHbIi ONbIT:

[MonyyeHue, cobupaHme, pacrnosHaBaHme
M NU3yyeHne CBOMCTB YI/IEKUCIOro rasa.
MpoBefeHNe KauyeCTBEHHbIX peakLui

Ha KapboHaT 1 CUINKAT-UOHbI 1
n3y4yeHne NPU3HaKOB MX MPOTeKaHUS.
MpakTunyeckme paboThl:

Ne 4. [lony4yeHne yrnekKmcnoro rasa,
N3y4eHne ero CBOMCTB.

Ne 5. PeLleHne aKcrnepnMeHTaIbHbIX
3a7iay no Teme «BaxkHeiLLme HeMeTan bl
N NX COEAMHEHUA»

BbluncneHusa:

MO YPaBHEHMSAM XMMUYECKUX peakLmii
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Pasgen 3. MeTasisibl U NX COeAHEHNSA
31 O6uwpue cBoicTBa 4
METaJsI/10B

depepanbHaa paboyas nporpamma | Xvmus. 8-9 knacchl (6a30Bblil YpOBeHb)

OObLlan xapaKTepucTka XMMMUYecKnx
3/1EMEHTOB - METa/I/IOB Ha OCHOBAHUN KX
nosioKeHns B INepuoanyeckoin cucteme
XUMUYECKUNX 3MIEMEHTOB

O.W. MeHpaeneeBa 1 CTPOEHUA aTOMOB.
CTtpoeHune meTannos. MeTannnyeckas
CBA3b N MeTa/lINYecKas
KPUCTa/I/IMYECKAA PELLUETKA.
DNEeKTPOXMMUYECKUNIA psif, HaNPsHKEHWI
MeTa10B. PU3NYECKNE N XUMUYECKIME
covictBa metannos. O6LLMe crnocoobbl
nosny4eHns metannos. MoHATHE

0 KOPpOo3uW MeTa/1/10B, OCHOBHbIE
Cnoco6bl 3aLUWTbI MX OT KOPPO3UN.
Cnnasbl (CTaslb, YYryH, AHOPaTIIOMUHNUN,
OpOH3a) 1 UX NPUMEHeHKe B BbITY U
MPOMbILLIEHHOCTW.

XuMunyeckni AKCMNEPUMEHT :

[eMoHCT payuu:

O6pasLbl MeTaI0B U CMN/aBoB.
3yueHune pe3ynbTaToB KOPpO3Un
MeTa/1/10B (BO3MOXHO MCMO/Ib30BaHME
BUAeOMaTepuanos).

NabopaTopHble ONbIThI:
O3HakoM/1ieHWe ¢ obpa3uaMm MeTasos U
CMaBoB, UX (IU3NYECKMMUN CBOMNCTBAMM.

PacKpbIBaTb CMbIC/T U3yYaeMbIX MOHATUN
M MPUMEHATb 3TV MOHATUA MPU ONMUCaHUK
CBOICTB BELLECTB U X MpeBpaLleHuiA.
OO6bACHATL 00LLMe 3aKOHOMEPHOCTH

B M3MEHEHWUN CBOMCTB 3/1eMEHTOB-
METa/I/I0B W UX COeMHEHUI C YYETOM
CTPOEHUA NX aTOMOB.

XapaKtepn3oBaTb CTPOEHNE MeTas/IOB,
obLine (hr3NYeCKne N XUMUYECKme
CBOMCTBa MeTaJsI/0B.

XapakTepn3oBaTb 06LLMe CNOCOObI
Mosly4YeHns MeTas/oB.

OnucbIBaTb CNOCOObI 3aLMThbl METasINOB
OT KOpPpPO3UK.

CnepoBatb npasunam 6e3onacHoi
paboTbl B 1abopatopun npu
MCNONb30BAHUN XMMUYECKOW NOCyabl 1
060opy0BaHKS.

Mpon3BOAMTb BbIMMCNEHUA

MO YpaBHEHMAM XUMWYECKUX peakLmi,
eCc/iM OfIH W3 peareHTOB COLePXUT
npumMecu.

Y4acTBoBaTb B COBMECTHOW paboTte

B nape wuau rpynre.

cnonb3oBaTb MpW BbINOSHEHUN
y4ebHbIX 3a8fjaHNin TEKCTbI Y4ebHMKa,
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3.2 BaxHenwwne
MeTabl N UX
coeANHEHUS

16

depepanbHas paboyas nporpamma | Xumms. 8-9 knacchl (6a30Bblil YPOBEHb)

BbluncneHus:

Mo YpaBHEHNAM XUMUYECKNX peakLmii,
eC/I OfMH U3 peareHToB COAePXUT
npuMecK

LLlenoyHble MeTanbl: NOMOXEHNE

B Mepunoanyeckon cnucteme XMMmMYeCKNX
anemeHToB O.MN. MeHpaeneeBa, CTPOeHNe
MX aTOMOB, HaxOX[eHWe B NpUpoae.
dun3nyeckne 1 XMMUYECKMe CBOMCTBA
(Ha npumepe HaTpus n kannsa). OKcnabl
N TMAPOKCUAbI HATPUA U Kanns.
[MpyMeHEeHMe LWENOYHbIX METa/IOB U UX
COEAVHEHWIA.

LLlenoyHo3emesnibHble MeTa//Ibl MarHuin u
Ka/lbLMi1: NonoXxeHue B MNeprnoanyeckoi
cucTeMe XMMUYECKNX 3MIEMEHTOB

O.W. MeHpeneeBa, CTpoeHMe NX aTOMOB,
HaxoXaeHue B npupoge. dusmyeckme u
XUMWYECKME CBONCTBA MarH1s u
Kanbums. BakHelnwmne coeHeHUSA
KasibLms (OKCuA, TMAPOKCUL, conm).
YKECTKOCTb BOAbl M CMOCOObI eé
YCTpaHeHus.

ANOMUHWIA: NONOXEHNE

B Mepmroanyeckoi cucteme XMMMUYECKNX

CnpaBoYHble MaTepumasbl
(MepvoanYecKyo CUCTEMY XUMUYECKNX
anemeHToB [l. . MeHaeneesa, Tabnuuy
pacTBOPUMOCTU KMCOT, OCHOBaHMW W
COnelt B BOAE, 3NeKTPOXMMUYECKNIA paf
HanpsHXKeHNn MeTasNoB)

OO6BACHATL 06LLME 3aKOHOMEPHOCTU

B U3MEHEHWMN CBOWCTB 3/1EMEHTOB-
METa/INIOB M UX COEAUHEHWNIA B rpynnax

C YYETOM CTPOEHMSI NX aTOMOB.
XapakrepusoBaTb (hU3NYECKUE U
XUMWNYECKME CBOMCTBA MPOCTbIX BELLECTB
MeTas/IoB U UX COeMHEHNIA (OKCUAOB,
rMAPOKCUAOB, CONeit), cCnocobbl 1X
nosyyeHus, NPUMeHeHNe ¥ 3HayYeHne

B MPUPOLE Y XXMU3HU YeNloBeKa.
YcTaHaBnvMBatb NPUYUHHO-
CNeICTBEHHYIO CBA3b: CTPOEHUe
BeLecTBa —>CBOWCTBA —> NPUMEHEHME -
Ha NprYMepax M3y4vyaemMblX BELLECTB.
PacrosHaBaTb C MOMOLLbI0 Ka4eCTBEHHbIX
peakLMin MOHbI METaNI0B: MarHus,
Kanbuus, antoMUHKUSA, LUHKa, Xenesa (1)
nxenesa (I11), megn (11).

[loka3biBaTb aM(POTEPHbIN XapakTep
OKCWA0B N TMAPOKCUAOB aSIFOMUHNA W
LIMHKa.



depepanbHaa paboyas nporpamma | Xumms. 8-9 knacchl (6a30Bblii YPOBEHb)

anemeHToB A./. MeHeneeBa, CTpoeHue
aToMa, HaxoXpeHve B Npupoge.
®un3nyeckne N XMMMYeCcKmne CBOMCTBA
a/IloMUHMS. AM(OTEPHbIE CBONCTBA
OKCMAa U TMapoKcuaa antoMUHKUA.
YKeneso: nonoxeHvie B Nepnognyeckom
cucTeMe XMMUYECKNX 3/1EMEHTOB

O.W. MeHpeneesa, CTpOeHMe aToma,
HaxoXxaeHve B npupoge. ®u3nyeckme un
XMMUYECKMe CBOMCTBa Xene3a. OKeugpl,
rmgpokcnabl 1 conu xenesa (1) v >kenesa
(111), ux cocTtas, CBOWCTBA W MONYyYEHMe.
XnmMunyeckui AKCNEPUMEHT :
JeMoHCcTpauuu:

OCc06eHHOCTI B3aMMOAENCTBUA OKCUa
KanbLUWs 1 HaTpusa ¢ BOJOW (BO3MOXHO
1CMosib30BaHVe BUAeOMaTepPUaoB).
OkpalumaHue niaMmeHun MOHaMKn HaTpus,
Kanmsa 1 Kanbuus (BO3MOXKHO
1CMo/b30BaHNe BUEOMaTepPUanos)
VccnepnoBaHue CBOMCTB XXECTKOM BOAb!.
[MpoLecc ropeHuns »enesa B KNCIOPOLe
(BO3MOXHO 1CMONb30BaHKe
BUAeoMaTepunasnos).

JNlabopaTopHble ONbIThI:

MpoBeAeHMe Ka4yeCTBEHHbIX peakLuuii

Ha MOHbI (MarHus, Kanbuus, atoMUHNS,

MnaHMpoBaTb U OCYLLECTBNATb

Ha NPaKTNKe XMMUYEeCKMe
3KCMEePUMEHTbI, NPOBOAUTL HabNOAeHUS,
[enatb BbIBOAbI MO pe3y/braram
3KCNepuMeHTa Npy NpPoBeLeHUN
NnabopaTopHbIX OMbITOB U MPaKTUYECKNX
pabor.

CnefoBatb npasBunam 6e3onacHoi
paboTbl B nabopaTopun

MpX UCNOMb30BaHNMN XUMUYECKOW
nocyabl 1 060pyL0BaHuA.

Mpon3BOAUTL BbIYWCIEHUA

M0 XUMUYECKUM YpPaBHEHUAM.
YuyacTBoBaTb B COBMECTHOI paboTte

B Mape wau rpynre.

BbicTpavBaTh pa3sBepHYTblE MUCbMEHHbIE
1 YCTHbIE OTBETbI C ONOPOM

Ha MH(OPMaLMIO 13 yYeOHMNKa W
CMPaBOYHbIX MaTepuasnios, rpaMoTHO
MCNOMb30BaTh U3YYEHHbIA MOHATUHBIIA
annapart Kypca Xvmuu
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WToro no pasgeny 20
Pasgen 4. XuMuna n okpyxatrolaa cpega
41 Xnmua u 3

OKpYXKatolLas cpefia

depepanbHas paboyas nporpamma | Xvmus. 8-9 knaccol (6a30Bblil YPOBEHb)

umHKa, >kenesa (I1) v xenesa (111), megn
(1), onucaHne Npu3HakoB Nx
NnpoTeKaHus.

VccnefoBaHve amgoTEPHbLIX CBOMNCTB
rmapokcuaa antoMUHUA 1 rnapokenaa
LIMHKa.

MpakTuyeckne paboThl:

Ne 6. XXECTKOCTb BOAbl U METOAbI eé
YCTpaHeHS.

Ne 7. PelLieHMe 3KCNEPUMEHTaTbHbIX
3afjay Mo TemMe «BaxHelnLwne MeTan bl 1
NX COeaNHEHURA».

BbluncneHus:

Mo YPaBHEHUAM XUMUYECKUX PeaKLuiA,
€C/M OAWH W3 peareHToB AaH B U36bITKe
NN COLEPXKUT NPUMECH;

MaccoBOW [0/IM BbIX0fa NPOAYyKTa
peakunn

BewectBa 1 matepuasibl B NOBCEAHEBHOIA
XW3HW YenoBeka. besonacHoe
MCNONb30BaHME BELLECTB N XMMUYECKNX
peakuuii B 6bITy. MNepBas nomMoLb Npu
XUMMWYECKMX OXKOTFax 1 OTpaBfIEHNUSIX.
XUMUYECKOe 3arpsisHeHrEe OKpYyXXatoLLeit
cpefp! (NpeaensHas gonycTumas

XapaKTtepu3oBaTb posb XUMUN

B Pa3/iMyHbIX chepax AedaTe/lbHOCTY
NtofieN, OCHOBHbIE BeLLECTBA U
MaTepuasibl, NPYMEHSAEMbIE B XXN3HY
COBPEMEHHOI0 YesioBeKa.

OO6bACHATL ycnoBusa 6e30MacHOro
MCNOMb30BaHMA BELLECTB U XUMUYECKUX
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WToro no pasgeny:
PesepBHOe Bpems

OBLUEE YNCJ/TO HACOB
Mo NPOrPAMME

68

depepanbHan paboyas nporpamma | Xvimus. 8-9 knaccbl (6a30Bblii YPOBEHD)

KOHLeHTpaLms BeLecTs. Posib XuMum

B PeLLUeHMM 3KOSIOrMYEeCcKmxX npobnem.
XUMUYECKUIA 3KCEPUMEHT :
[leMoHCTpaumm:

3yueHne o6pa3L0B maTepuanos
(cTekno, cnnaebl METaNNOB, NOJIMMEPHbIE
marepuasbl)

peakuuin B 6bITY.

AHann3nposatb M KPUTUYECKM
OLeHMBaTb MHOPMALMIO O BNAHUN
MPOMbILLSIEHHOCTN, CENbCKOr0 X035MCTBa,
TpaHcnopTa v Ap. Ha COCTOsSAHME
OKpY>KaloLLel cpefbl.

YMeTb OKa3blBaTb MepPBYH NOMOLLb

MPY XMMNYECKMUX OXKOrax M OTpaB/eHUsX.
MpUHUMaTbL yyacTue B 06CY>KAEHUM
NPo671eM XMMUYECKON M 3KONOMMYECKOW
HanpaBnNeHHOCTK, BbICKa3blBaTb
COGCTBEHHYO MO3MLMIO N0 Npobreme
npeanaratb BO3MOXHbIe NYTH eé
peLIeHms
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