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degepanbHaa paboyas nporpamma {Xumus. 8 9 knaccol (6a30Bblil YPOBEHD)

depepanbHas paboyvas nporpamMma rno yvyebHomy npeamety «Xumusi» (6a30BblIi
YypOBeHb) (NpeameTHass 06nacTb «ECTECTBEHHO-HayuYHble MpPeAMETbI») BK/KOYaeT
NOSICHUTENbHYHO 3aMnCKy, COepXKaHne 06yYeHUs, NnaHNUpyemble pesynbTaTbl OCBOEHUSA
nporpaMmMbl Mo XMMUK, TeMaTUYECKOe NIaHNpoBaHKE.

MosicHUTeNnbHast 3anMcKa OTpakaeT O06LiMe UenM W 3agavynm U3Yy4YeHus XUmuw,
XapaKTepuUCTMUKY MCUXONIOTMYECKNX MNPEANOCLINOK K €€ M3YUYeHU0 0O6yYaroLLMMUCS,
MECTO B CTPYKTYype Yy4ebBHOro nnaHa, a TakXe MoAxodbl K OT6OpYy CcoAepXXaHus,
K OnpeAeneHunto NnaHMpyeMbIX pesy bTaTos.

CofepxxaHne 00yYeHMsI pacKpbiBaeT  COAepXKaTeflbHble  IMHMK,  KOTOpble
npeanaraloTcs AN 0643aTeNlbHOr0 M3YUYeHUS B KaXXAOM Kfacce Ha YpOBHE OCHOBHOIO
o6Lero obpazoBaHus.

MnaHWpyeMble pe3ynbTaTbl OCBOEHWA NpOrpamMbl MO XUMUKW  BKAKOYatOT
NMYHOCTHbIE, MeTanpeameTHble pe3y/bTaTbl 3a BeCb Mepuof 00yYeHUs Ha YpPOBHE
OCHOBHOro 06LLEero o6pasoBaHns, a TaKXe MpeaMeTHble AOCTVKEHUS 00Yy4datoLLerocs
3a KaXKAblil rof 06y4eHus.

MNOACHUTE/IbHAA 3ATNMNCKA

[MporpamMma Mo XMMUM Ha YPOBHE OCHOBHOrO 06LLero o6pasoBaHWA COCTaB/ieHa
Ha OCHOBe TpebOBaHW K pe3ynbTaTaMm OCBOEHMS OCHOBHOM 06pa3oBaTe/IbHOM
nporpaMMbl OCHOBHOIO 006Lero o6pasoBaHusa, npeacTaBineHHbIx B PIrOC OO0,
a Takke Ha OCHOBe (befepasibHOM paboyeil nporpaMMbl BOCMUTAHUA W C YYETOM
KOHUenuMn npenofdaBaHns y4yebHOro npeameta «Xumus» B 06pa3oBaTe/bHbIX
opraHusauuax Poccuiickoin deaepaunn.

MporpamMma no xvMun paspaboTaHa C LENbH OKa3aHWsi METOANYECKOW MOMOLLM
YUMTENHO B CO34aHNM paboyeii nporpaMMbl No y4e6HOMY MpeaMerty.

MporpaMma no XMMnUn AaéT NpefcTaBfieHNe O Lensx, 06Lein cTpaTernm obyyeHus,
BOCNUTAHUA M pa3BUTMS  0ByvaloLMXca  CpeAcTBamMy  y4yebHOro  npegmeTa,
ycTaHaB/MBaeT  06s3aTe/lbHOE  NPeAMETHOe  COfepXXaHue,  MpefycMarpuBaeT
pacnpegesnieHne ero no Knaccam v CTPYKTypMpoBaHuWe Mo pasjeniam 1 Temam rnporpammbl
no XWMUKW, OnpefensieT KOMMYECTBEHHbIE W  KAYeCTBEHHble  XapaKTepUCTUKMU
COAEPXaHUS, PEKOMEHAYEMYHO MOCMeA0BaTENIbHOCTb W3YYEHUS XUMUW C  YYETOM
MEXNPeAMETHbIX W BHYTPUNPEAMETHbIX CBSI3ei, NIOTMKM  y4eBHOro npolecca,
BO3pPAaCTHbIX OCOBGEHHOCTEN O0b6yuvaloWwmxcs, ornpegenseT BO3MOXHOCTM MpeaMeTa
ANa peanu3aumn TpeboBaHWA K pe3ynibTaTaM OCBOEHMS OCHOBHOW 06pa3oBaTe/ibHOM
nporpammbl Ha YpPOBHE OCHOBHOro o06uiero o06pa3oBaHus, a Takke TpeboBaHWiA
K pe3ynbTaTaMm 006Yy4YeHMSi XUMWUM Ha YPOBHE Leneli U3yyeHus npeameta U OCHOBHbIX
BMOB Y4eOHO-M03HaBaTelbHOM AeATe/IbHOCTU 00y4atoLerocs no 0CBOEHUIO Y4ebHOro
COZEPXKaHus.
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3HaHMe XUMWUM  CMYKUT  OCHOBOWM AN (POPMUPOBaHMS  MUPOBO33PEHUA
obyyatolwerocs, ero npeactaBfeHUidi 0 MaTepuanbHOM €eAMHCTBE MUpa, BaXHYH pPoOfb
UrpaloT QopMupyemble XMMUe NpefACcTaBfeHUs O B3aUMOMNPEBPALLEHUAX 3Heprum
M 06 3BOMOUMM BELECTB B MPUPoAe, O MNYTAX pewweHns rnobasbHbIX npobnem
YCTOMYMBOrO pPasBUTUA YeloBeYeCTBa -  CbIPbEBOW, 3HEPreTUYECKOW, MULLEBON
M 9KO/IOrMYEeCcKOoW 6e30MnacHOCTK, NPo6/siemM 34paBOOXPaHeHNS.

N3yueHne xmmmnn:

CnocobCcTBYeT peannsaumy BO3MOXHOCTEN Ans camopasBuTua U (opMMpPOBaHUA
Ky/NbTYpbl IMYHOCTH, eé 06LLeiA N (YHKUMOHA/IbHOW rPaMOTHOCTH;

BHOCUT BKfaZ B (OPMMPOBaHME MbILWIEHUS W TBOPYECKUX CMOCOBHOCTeA
o0yyaroLmMxcsi,  HaBblKOB ~ MX  CaMOCTOATENbHOW  y4YeBHOW  [esTeNIbHOCTW,
9KCMEePUMEHTaIbHLIX M UCCNefoBaTeNbCKUX  YMEHWA,  HeoOXOAMMbIX  Kak
B MOBCEAHEBHOMN XXU3HW, TaK M B NPOGECCUOHAIbHON AeATeNbHOCTH;

3HAKOMUT CO CMeLM(UKON Hay4YHOTO MbILL/IEHNS, 3aK/1ablBaeT OCHOBbI Lie/IOCTHOrO
B3rNf4a Ha e4WMHCTBO MNPMPOAbl W YesioBeKa, SBNAETCS OTBETCTBEHHbIM 3Tarom
B (DOPMMPOBAHWM eCTECTBEHHOHAYYHOW rPaMOTHOCTM 00YyYaroLLMXCS;

CNocobCTBYeT (POPMUPOBAHUIO LLIEHHOCTHOIO OTHOLLUEHUSA K eCTECTBEHHO-HAYYHbIM
3HaHMAM, K NMpUpoAe, K YesioBeKy, BHOCUT CBOIM BK/af B 3KO/oOrnyeckoe obpasoBaHue
06yyaroLmXxcs.

[aHHble HanpaBneHuss B 00OY4YeHUM XUMUK 0bGecneymBaroTca  CreymdmKon
cogepykaHusa y4yebHOro npefmerta, KOTOPbIA ABNAETCA Nejarornyeckn afanTrpoBaHHbIM
OTpaXKeHNem 6a30BOi HAYKN XMMUWN Ha ONpeAenéHHOM aTare eé pa3BuTus.

Kypc XvMunm Ha YpoBHe OCHOBHOro o6uiero o6pa3oBaHWs OpPUEHTMPOBaH
Ha OCBOeHMe 00y4aloWMMNCA CUCTEMbI MEPBOHAYaA/IbHbIX MOHATWUIA XMMWUK, OCHOB
HeopraHM4yeckom XMMUM M HEKOTOPbLIX OTAENbHbIX 3HAYMMbIX MOHATUIA OpraHWYecKoMu
XUMUW.

CTpyKTypa cogepXaHus nporpaMmMbl MO XUMUW CHOPMMpPOBaHA Ha OCHOBE
CUCTEMHOrO nogxopa K eé nsydeHunto. Cofep>kaHue CKnafblBaeTcst U3 CUCTEMbI MOHATUM
0 XMMWYECKOM 3/IEMEHTE W BELECTBE W CUCTEMbI MOHATUIA O XMMUYECKON peakLumu.
O6e 3T CUCTeMbl CTPYKTYPHO OpPraHu3oBaHbl MO MPWUHLMNY MOCNeL0BATE/IbHOIO
pasBUTMS 3HaHWI Ha OCHOBE TEOPETUYECKUX MPEeACTaB/eHUIA Pa3HOr0 YPOBHS:

aTOMHOMOJ/IEKY/IAPHOT0 YYeHMs1 KaK OCHOBbI BCEr0 eCTECTBO3HAHUS;

Mepnognyeckoro 3akoHa .M. MeHpaeneeBa Kak OCHOBHOIO 3aKOHa XUMUMU;

YUYEeHUS O CTPOEHUM aToOMa N XMMUYECKOW CBA3W;

npeAcTaBfieHNA 06 3NEKTPOUTUYECKON AMccoUMalnmn BeLeCTB B pacTBOpax.

TeopeTnyecKue 3HaHNUSA paccMaTpMBatOTCA Ha OCHOBE AMMUPUYECKU NMOSTYYEHHBIX U
OCMbIC/IEHHbIX (DAKTOB, Pa3BMBalOTCA MOC/MeL0BaTE/IbHO OT OLHOrO YPOBHA K ApYromy,
BbINOMHAS  (PYHKUMN  OOBACHEHWSA W MPOrHO3MPOBaHMS  CBOWCTB, CTPOEHMS MU
BO3MOXXHOCTEN MPaKTUYECKOro NPUMEHEHNS U NOMYyYEHNSI N3yYaeMbIX BELLECTB.
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OcBOeHMe MporpaMMbl MO XMMWUKU CMOCOBCTBYET (DOPMUPOBaHUIO MNPeacTaB/eHUs
0O XWMWYECKOM COCTaBNAIOLWEA Hay4yHOW KapTWHbI Mupa B NIOTMKe €€ CUCTEMHOWA
NpUpPoAb!, LEHHOCTHOIO OTHOLLEHNSA K HAYYHOMY 3HAHUIO U METOAaM MO3HaHWS B HayKke.
M3yyeHne Xummny NpouCXOANT C NPUB/IEYEHUEM 3HAHWUI U3 paHee U3YYeHHbIX YUYeOHbIX
npeameToB: «OKpyXaroLmnii Mup», «brnonorms. 5-7 knaccbl» U «®Pu3nKa. 7 Knace».

Mpy U3yYeHUN XUMUW MPOUCXOLMT (HOPMUPOBAHME 3HAHWI OCHOB XMMWYECKOM
HayKMm Kak 06/1acTi COBPEMEHHOrO ecTEeCTBO3HaHWA, MPaKTUYECKON [esTeNlbHOCTU
yesioBeKa M Kak OfHOr0 M3 KOMMOHEHTOB MMPOBOW KyNbTypbl. 3ajada y4yebHOro
npeaMeTa COCTOMT B (POPMMPOBAHWUM CUCTEMbI XUMUYECKMX 3HAHUIA - BaXKHEMLLMX
(hakTOB, MOHATWIA, 3aKOHOB W TEOPETUYECKMX MONOXEHWA, AOCTYMHbIX 0606LLIEHNI
MVPOBO33PEHYECKOr0 XapakTepa, A3blKa Hayku, B NPUOOLLEHWM K Hay4HbIM MeTofam
MO3HaHWA NPU  U3YYEeHUM BELLECTB U XMMUYECKUX peakunin, B (POPMMPOBaHUM
M Ppa3BUTUM MO3HABATENbHbLIX YMEHWUA M UX NPUMEHEHUN B Y4eOGHO-MO3HABATE/IbHOWA
N y4ebHO-UCCNefoBaTe/lbCKON  AeATeNIbHOCTK, OCBOEHWM npaBu/i  6e30MacHoro
obpalleHuns ¢ BelecTBaMn B MOBCEAHEBHOM YXU3HMU.

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

(hopMmpoBaHue NHTENNIEKTYa/IbHO pasBUTOM JMYHOCTHU, roToBOM
K camoobpa3oBaHWO, COTPYAHWYECTBY, CaMOCTOSATE/IbHOMY MPUHATUIO PeLUEeHNH,
CMOCO6HON afanTupoBaTbCa K 6bICTPO MEHAIOLLMMCS YC/TOBUAM YKU3HW;

HarnpaB/fIEHHOCTb O00Y4YeHUsi Ha CUCTEMATMYeCKoe MpuobLLeHne o6yyatoLLmXcs
K CaMOCTOATENbHOW MO3HAaBaTe/IbHOW [eATeNIbHOCTM, Hay4YHbIM METOAaM MO3HaHUSA,
(hopMUPYHOLLUM MOTMBALMIO U Pa3BUTME CMOCOBHOCTEN K XUMUW;

obecneyeHne yCnoBumii, CNOCOOGCTBYIOLMX NPUOBPETEHNIO 0OYYatOLLMMUCA OMbiTa
pasHOO06pas3HOW [eATesIbHOCTU, MO3HAHUA W CaMOMO3HaHMS, KIHYEBbIX HaBbIKOB
(KNtoYeBbIX KOMMNETEHLMIA), UMEKO W MX YHUBEPCaNbHOe 3HavyeHne A1 Pa3INYHbIX BAOOB
[eATeNbHOCTY;

(hopmunpoBaHue 06Lelt (DYHKUMOHaNbHON W eCTeCTBEHHO-HaYYHOW rpaMOTHOCTH,
B TOM 4MCNe YMEHUIN OOBACHATb M OLEHMBATb SB/IEHUSI OKPY)KAKOLLLEro M1pa, UCMosb3ys
3HaHWA W ONbIT, MOMYYEHHbIE MPU U3YUYEHUN XUMUWU, MPUMEHATb UX MPU PELLEHUN
npo6nem B NOBCEAHEBHOM XXU3HW U TPYAOBOW AeATeNbHOCTY;

(hopMmpoBaHMe y 00y4yaloWMXCs TYMaHUCTUYECKMX OTHOLLUEHUA, MOHUMaHMUS
LEHHOCTM XUMWYECKMX 3HaHMIN [Ans  BbIPabOTKM 3KOIOTMYECKM  LiesIeco0bpasHoro
noBefeHns B ObITY U TPYAOBOWN AeATENIbHOCTU B LIESIIX COXPaHEHNs CBOEro 30pOBbs U
OKpY>KatoLLein NpupoaHOW cpeabl;

pasBuTMe  MOTMBALMW K  OOYYEHWMHO, CMOCOBHOCTEM K  CaMOKOHTPOH
I CAMOBOCMUTAHNIO Ha OCHOBE YCBOEHMS 06LLEYEN0BEYECKMX LIEHHOCTEN, FOTOBHOCTY K
0CO3HaHHOMY BbI6OPY NPONAIS 1 HANPaBNEHHOCTU fa/lbHENLLIEr0 06yYeHNs.

OO6Llee 4nCno 4acoB, PEKOMEHAOBAHHbLIX AN U3y4veHus XuMuu, - 136 4acos:
B 8 Knacce - 68 yacos (2 yaca B Hefient0), B 9 Knacce - 68 yacoB (2 4yaca B HefleNto).
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[nsa Kaxagoro knacca npefycMOTPEHO pe3epBHOE y4ebHOe BpeMs, KOTOPOE MOXeT
ObITb MCNO/Ib30BAHO YYaCTHMKaMK 06pa3oBaTe/IbHOro npouecca B Lensx (GoopMmMpoBaHus
BapUaTMBHOM COCTaBAAOLLEN COAEPXKaHUA KOHKPETHOW paboyeli nporpaMmbl. Mpu aTom

o6s3aTenbHas  (MHBapMaHTHasl) 4YacTb  COAEpPXaHWs MpeAMeTa, YCTaHOBNEHHas
npuMepHoli pabouyeli NPOrpaMMoii, 1 Bpemsi, 0TBOAUMOE Ha eé MU3yueHune, AO0/MKHbI ObITh
COXpaHeHbl MOTHOCTbIO.
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COJEPXAHNE OBYYEHUA

8 KJTACC

MNepBOHaYasibHble XUMUYECKNE NMOHATUS

MpeaMeT XUMUKN. Ponb XUMUKN B XXU3HW YenoBeka. XUMUS B CUCTEMe HayK. Tena u
BelecTBa. Pu3MUeCKMe CBONCTBA BELLECTB. ArperaTHoe COCTOsIHME BellecTB. MoHATUe
0 MeTofax Mo3HaHUA B XMMUW. YucTble BellecTBa M cmecu. Cnocobbl pasgeneHus
CMEcCei.

ATOMbI 1N MONEKY bl. XUMUYeCKne anemeHTbl. CUMBO/bI XMUMUYECKNX 3/IEMEHTOB.
[MpocCTble W CNOXHbIE BellecTBa. ATOMHO-MOJIEKY/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 COEJUHEHUN.

KonnuecTso Bewectea. Monb. MonsipHass Macca. B3aumocBs3b KONMYECTBa, Macehbl
M 4ynucna CTPYKTYPHbIX eauHuL, BellecTBa. Pacuétbl no opMynam XMMUYECKUX
COEQIUHEHUA.

dur3nYecKme N XMMNYECKME ABNEHNS. XMMMYecKast peakumus 1 eé npusHaku. 3akoH
COXPaHeHMs1 MacCbl BeLLECTB. XMMUYECKMe ypaBHeHUs. Knaccuumkaumsi XMMUUYECKNX
peakUnin (CoeIMHEHWS, Pa3NIOXKEHWS, 3aMeLLEHNS, 0OMEHA).

XVMNYECKNIN IKCNEPUMEHT

3HAKOMCTBO C XMMWYECKOW nocyAoi, npasunamu pabotbl B nabopatopum u
npuémammn obpaleHns ¢ 1abopaTtopHbIM 060pyAOBaHMEM, W3YYeHME W OnucaHue
(hM3nYeCcKMxX CBOMCTB 06pa3LLOB HEOPraHMYecKMX BeELLECTB, HabNoAeHWe (PU3NYecKnx
(nnaBneHne BOCKa, TasgHWeE NibAa, pacTupaHme caxapa B CTYMKe, KMUMeHWe U KOHAeHcaums
BO,U'I:I) n XNMNYEeCKNX (FOpeHI/Ie CBe4yun, npokananBaHune Me,quf/I NPOBOJIOKN,
B3aMMO/ENCTBME Mefna C KUC/IOTON) SiBNeHWA, HabntogeHWe M onucaHue Mpu3HaKkoB
NPOTEKaHNA XUMUYECKMX peakumnii (pasnoXXeHne caxapa, B3aUMOAEWNCTBME CEpHON
KMCNOTbl C XNopugom Gapus, pasnoxkeHue rugpokcuga megn (1) npyu HarpesaHuw,
B3aMMOZENCTBME XKenesa ¢ pacTBopoM conn meau (Il), n3yyveHre cnocoboB pasgeneHus
cCMecer (C MOMOLWBKD MarHuTa, (UIbLTPOBaHME, BbiMapuBaHue, AUCTUNNALNUSA,
XpomaTtorpaus), npoBeieHNe OYMUCTKM MOBapeHHO conu, HabnogeHue u onmcaHume
pe3ynbTaTtoB MpPOBEAEHUS OMbiTa, WIMHOCTPUPYIOLWErO 3aKOH COXPaHeHUs Macchl,
co3faHue mogeneit Monekyn (LLapoCTepP>KHEBBIX).

BaxkHelwwmMe npeacTtaBUTeN I HEOPraHMYeCKMX BELLLECTB

Bo3ayx - cmeck rasos. CocTaB Bo3ayxa. Kncnopog - aneMeHT 1 NPOCTOE BeLLeCcTBO.
HaxoxpaeHve kucnopoga B npupoge, (pr3nyecKne N XMMUYECKME CBOMCTBA (peakuumu
ropeHmns). Okcuabl. [NpumeHeHne kucnopoga. Cnocobbl MoyYeHUA  KUCIOPoAa
B nabopatopun ¥ npombiwneHHocTn. Kpyroesopot kucrnopoga B npupoge. O30H -
aNINOTPOMHasA MOAUGUKaLMA KMCIopoaa.



depnepanbHas paboyas nporpamMma | Xumus, 8-9 knacchl (6a30Bblli YPOBEHD)

TennoBoi 3h(HeKT XUMUYECKON peakuun, TEPMOXUMWUYECKME YPABHEHWSA, 3K30-
N 3HOOTEPMUYECKMEe peakumn. TONAMBO: Yronb WM MeTaH. 3arpssHeHue BO34yXa,
yCWUIeHNe MapHUKOBOro apdpeKTa, paspyLUeHe 030HOBOrO C/oS.

Bofopos - 3nemMeHT M MPOCTOe BeLLecTBO. HaxoxieHue BOLOPOAA B MPUPOSE,
(hM3nYecKme N XMMUYECKME CBOMCTBA, NPUMEHEHWUe, cnocobbl NonyyeHus. Kucnotol u
CONMN.

MonsipHbIn 06bEM razoB. PacyéTbl N0 XMMUYECKUM YPaBHEHMSIM.

dur3nueckre cBorCcTBa BoAbl. Boaa Kak pactsopuTenb. PacTBopbl. HacbIWeHHbIe U1
HeHacblLLleHHble pacTBOpbl. PacTBOPUMOCTL BELLECTB B Boge. MaccoBas A0Ns BELLECTBa
B pacTBope. XumMuyeckme cBoWcTBa BOAbl. OCHOBaHMSA. Ponb pacTBOpOB B npupoge
B XKM3HM 4yenoBeka. KpyrosopoT BoAbl B Npupoje. 3arpasHeHne npupoaHeix Bog. OxpaHa
N 0YMNCTKA NPUPOSHBIX BOA.

Knaccnmkaymss  HeopraHuMyeckux —coeamHeHuid.  Okcugpbl.  Knaccugukaums
OKCWA0B: coneobpasytoLne (OCHOBHbIE, KUCNOTHbIE, amgoTepHbIe) 7
Heconeobpasytowme. HoMmeHknatypa OKcuaoB. PU3NYECKME U XMMUYECKME CBOMCTBa
oKcupaos. NonyyeHne OKCUAOB.

OcHoBaHuA. Knaccugmkayms OCHOBaHWIA: LWENOYM N HePacTBOPMMbIE OCHOBaHWA.
HomeHknaTypa OCHOBaHWA. ®PuU3NYeCKMe U XMMUYECKMe CBOMCTBA OCHOBAHWIA.
[Mony4yeHne OCHOBaHWIA.

Kucnotel. Knaccugumkaums Kucnot. HomeHknatypa Kucnot. Pusnyeckme W
XUMMYECKMEe CBOWNCTBA KUCMOT. PsAg aktmBHOCTM meTannioB H.H. Beketosa. Nony4veHue
KUC/OT.

Conn. HomeHknatypa coneii. ®Pusmyeckme W XUMUYECKME CBOWCTBA COMEN.
Mony4yeHme conei.

CeHeTUYeCKas CBA3b MeXAY KiaccaMn HEeOPraHNMYecKUX COoeanHEHNIA.

XUMUYECKNIA IKCMEPUMEHT

KayeCcTBeHHOe OnpefeneHne CoAepXXaHusi Kucnopoda B BO3LYyXe, MOJyYeHue,
cobupaHme, pacrno3HaBaHWe W U3y4YeHWE CBOWCTB  KWCNopoda, HabnwgeHue
B3aMMOAENCTBMS BELLECTB C KWCMOPOAOM W YCMOBUSA BO3HWKHOBEHWS W MpeKpalleHms
ropeHns (noxkapa), O3HaKOM/eHWe C obpasuamu OKCWUAOB W OMMCaHWE WX CBOWCTB,
nonfy4yeHune, cobupaHue, pacno3HaBaHWE W M3Y4YeHWe CBOWCTB Bogopoaa (ropeHue),
B3aumogelnicteme Bogopoga c okcugom  Meam  (Il)  (BO3MOXHO — MCMOMb30BaHME
BMAeoMaTepmanos), HabnogeHne 06pasLoB BELLECTB KOMMYeCTBOM 1MO/b, UCCea0BaHme
0COBEHHOCTE PacTBOPEHUS BELLECTB C Pa3/IMYHOM pPacTBOPUMOCTbIO, MPUrOTOBMEHNE
pacTBOPOB C ONpefAenéHHOW MacCOBO [0/1eil paCTBOPEHHOIO BELLECTBA, B3aMMOLENCTBME
BOAbl C  MeTalamn  (HaTpueM U KanbuueMm)  (BO3MOXHO  WCMOJIb30BaHMe
BMAeoOMaTepmanoB), uccnegoBaHMe 006pa3LOB HEOPraHWYecKMX BELLECTB Pas3INYHbIX
KnaccoB, HabnoAeHNe N3MEHEHMSI OKPacKn MHAMKATOPOB B pacTBOPaX KWUCMOT U LLENOYEN,
n3yyeHme B3aMmogeincTeus okcmga meau (1) ¢ pacTBOpPOM CepHOM KWUCNOTbI, KWCNOT
C MeTa/namy, peakuuMin HenTpasmsaumu, MnosyvyeHne HepacTBOPUMBIX OCHOBAHWMN,
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BbITECHEHWE OfHOr0 MeTasa ApyruM 13 pacTBopa COMK, pPeLleHre KCTIepUMEHTabHbIX
3a/1a4 no Teme «BakHeliLune KnacCbl HEOPraHNYECKUX COeANHEHNIA».

Mepuogmyecknini  3akoH u [epuognyeckass cucTeMa XUMUYECKUX 3/1EMEHTOB
O.N. MeHgeneeBa. CTpoeHne artoMoB. Xummuyeckasd cBA3b. OKUCAUTENBHO-
BOCCTaHOBUTE/IbHbIE peaKLuun

MepBble MOMbITKM KAacCUUKALUN XUMUYECKUX 3N1eMeHTOB. [MoHATUE O rpynnax
CXOZHbIX 3/1eEMEHTOB (LLe/I0YHbIE U LLIeIOYHO3EME IbHbIE MEeTa/l/Tbl, FTa/I0reHbl, MHEPTHbIE
rasbl). SNEMeHTbI, KOTOpble 06pa3ytoT aMm(oTepHble OKCUAbI U TMAPOKCULbI.

Mepnoguyecknii  3akoH. [lepuognyeckas cucTemMa XUMUYECKUX 3/1EMEHTOB
O.N. MeHpgeneea. KopoTkonepvogHas u anvHHonepuoaHas ¢opmbl Neproanyeckoii
CUCTEMbI XUMUYECKNX anemeHToB [./. MeHgeneesa. Mepuofbl 1 rpynnbl. PU3NUECKUin
CMbIC/1 MOPAAKOBOro HoMepa, HOMepoB MepuoAa U rpynnbl 3/1EMEHTA.

CtpoeHue aTtomoB. CocTaB aTOMHbIX faep. W3oTonbl. 3nekTpoHbl. CTpoeHue
3N1EKTPOHHbIX 060/104eK aTOMOB MepBbiX 20 XUMWUYECKUX 3/1eMEHTOB [Mepnogmyeckon
cuctembl  A.. MeHgeneesa. XapakKTepucTtuka XUMUYECKOro 3/1EMEHTa N0 €ero
nonoxeHuto B Mepnoanyeckoit cucteme .M. MeHgeneesa.

3aKOHOMEpHOCTM  U3MEHEHMA  pajnyca aTOMOB  XMMWYECKUX  3/IEMEHTOB,
MeTa/ININYECKUX U HEMETA/I/IMYECKMX CBOMCTB MO rpynnaM 1 nepuogam.

3HayeHne [leproAnMyecKoro 3akoHa W [lepuofgMyeckor CUCTEMbl XUMUYECKMNX
3/IEMEHTOB A/19 Pa3BUTUS HAyKWU N NpakTukK. O.M. MeHaenees - YUYEHbIA 1 rpaxgaHnH.

Xumndeckas  cBsb.  KosasieHTHasa  (MonspHas M HenmonspHas) — CBA3b.
ONEKTPOOTPULATENLHOCTL XUMUYECKNX 3N1eMEHTOB. VIOHHas CBA3b.

CteneHb okucneHna. OKUCNUTENLHOBOCCTAaHOBUTE/NbHbIE peakuun. [pouecchl
OKMCNEeHMA 1 BoccTaHoBNeHNUA. OKUCIUTENIN U BOCCTaHOBUTESIN.

XUMUYECKNIA SKCNEPUMEHT :

n3yyeHne 006pasLOB BELECTB METAIOB U HEMeTal/oB, B3aUMOAECTBYE
rMApoKCcMaa UMHKA C pacTBOpPaMM KWCMOT W LLEeNoYeil, NpPOBEAEHWNE OMbITOB,
MNNOCTPUPYIOWMX MPUMEPbI OKWUCIUTENbHO-BOCCTAHOBUTENbHBLIX peakuuii (ropeHue,
peakLMn pasfoXeHus, COeIMHEHMS).

Me>KnpeLMeTHbIe CBA3N

Peanunzaumsa MeXnpeaMETHbIX CBSI3e MpU  M3YYeHUM Xumum B 8 Kacce
OCYLLECTB/ISETCA Yepe3 UCMO/b30BaHNe Kak 06LLMX eCTeCTBEHHOHAYYHbIX MOHATUM, Tak
N MOHATUI, SABNAIOWMXCA CUCTEMHBIMU NS OTAENbHbIX MPeAMETOB €eCTeCTBEHHO-
Hay4HOro UuKna.

OO6Line ecTeCTBEHHOHaYYHble MOHATUS: HayuHbIA (hakKT, runoTesa, TeOpus, 3aKOH,
aHanM3, CUHTe3, KnaccupmKkaums, MepuoguyHOCTb, HabMofeHWe, 3KCMEPUMEHT,
MoJenupoBaHue, N3IMepeHne, Moaesb, ABNEHNE.

®u3mkKa: MaTepusi, aToM, 3MEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIuA, W30TOMbl,
PafM0aKTUBHOCTb, MOJIEKYNA, 3NEKTPUYECKUIA  3apsfd, BeLlecTBO, Teno, O0ObEM,
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arperaTHoe COCTOSIHME BeLLecTBa, ras, (U3NYecKue BEMYMHbLI, eAUHULbI U3MEPEHWS,
Kocmoc, nnaHeTbl, 3883461, ConHue.
Buonoruna: oTocuHTes, AbixaHue, buocdepa.

leorpadms: aTtmoctepa, ruapoctepa, MUHEpPanbl, FOPHbIE MOPOAbI, MOME3Hble
MCKOMaemble, TON/MBO, BOAHbIE PECYPChI.

9 K/1ACC

BellecTBO 1 Xnmmyeckas peakuus

Mepnognyecknini - 3akoH. [llepuogmyeckas CUCTEMA XUMWUYECKUX 3/1EMEHTOB
0. MeHpgeneeBa. CTpoeHMe aToMOB. 3aKOHOMEPHOCTM B W3MEHEHWM CBOWCTB
XUMUYECKNX 3/1EMEHTOB MePBbIX TPEX MEPMOLOoB, Kans, KaibUMsi U UX COeAMHEHWI
B COOTBETCTBMM C MOSIOXKEHNEM 3M1EMEHTOB B Mepnoanyeckoin CMcTemMe 1 CTPOEHNEM UX
aTOMOB.

CTpoeHue BeLecTBa: BUAbl XMMUYECKON CBA3U. TUMbl KPUCTAN/IMUYECKMX PELLETOK,
3aBMCMMOCTb CBOWCTB BellecTBa OT TWMa KPUCTa/IIMYECKOM PeWETKn u  Bupa
XUMWUYECKOWN CBA3M.

Knaccugmkaumss v HOMEHKMaTypa HeOpraHMYeckux BeLeCTB. XMMUYECKue
CBOWCTBa BELLECTB, OTHOCALLMXCA K pas3/IMYHbIM KaccaM HeopraHM4ecKmMx COeauUHEHWUHN,
reHeTUYecKasi CBsisb HEOPraHMYeCKMX BELLECTB.

Knaccugpmkaumss  XMMUYECKMX — peakuuidi M0 pas/IMyHbIM  NpU3HaKam
(Mo umcny u coctaBy y4yacTBYHLMX B peakuuu BELLECTB, MO TEMI0BOMY 3geKTy,
N0 W3MEHEHWUIO CTENEHeil OKMCNEHUS XUMUYECKUX 3MEMEHTOB, MO 06paTUMOCTH,
MO Y4yaCTUIO KaTanmsaTopa). IK30- U 3HAOTEPMUYECKME Peakuun, TEPMOXUMUYECKME
ypaBHeHWs.

[MOHATME O CKOPOCTM XMMUYeCcKoW peakuun. [loHATME 06 06paTMMbIX U
HeobpaTUMbIX XMMUYECKUX peakuusix. [TOHSATME O TOMOFEHHbIX W TETEPOreHHbIX
peakumax. ToHATMe o0 KaTtanm3e. [MOHATME O  XMMWUYECKOM  pPaBHOBECUM.
PaKTopbl, BAUAIOLLIME HA CKOPOCTb XMMUYECKOW peakumn U NonoXKeHne XMMUYECKOro
paBHOBECKSI.

OKNCNTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu, 3NEKTPOHHbI 6anaHc
OKUCNINTENbHO-BOCCTAaHOBUTE/bHOM peakunn. CocTaBneHVE YPaBHEHWI OKUCUTENbHO-
BOCCTAHOBUTE/bHbIX PeaKLMiA C MCNONb30BaHNEM METO/A 3/IeKTPOHHOro 6anaHca.

Teopus 3NeKTPONUTUYECKOW AMccOoUMaLMn. ONEKTPOMUTbI U HEINEKTPOUTI.
KaThoHbl, aHWOHbl. MexaHu3M [guccounauum  BeWecTB € pas/IMYyHbIMK - BUAAMM
XUMUYECKOW cBA3N. CTeneHb anccoumnaunn. CunbHble U cnabble 3NEKTPONNTDI.

Peakumv MOHHOrO OOMEHa. YCMoBUS MNPOTEKAHUS peakuuii MOHHOro 06MeHa,
MOMHbIE M COKPALLEHHbIE MOHHbIE YPaBHEHNS peakumii. CBOMCTBA KUCNOT, OCHOBaHWI 1
COMei B CBeTe MpeAcTaBNeHWUiA 06 3NeKTPONMTUYECKON auccoumaunn. KayecTBeHHble
peakuun Ha MOHbI. MOHATME O FMAPONN3E COMEN.
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XVMNYECKNIN SKCIEPUMEHT :

O3HaKOM/IeHMe C MOAENAMU  KPUCTa//IMYECKMX  PELLETOK  HeopraHmMyecKux
BELLECTB - MeTa/l/IoB U HeMeTa//IoB (rpadmTa 1 anmasa), CMOXHbIX BewecTs (xnopuaa
HaTpusa), nccnefoBaHne 3aBUCUMOCTI CKOPOCTU XUMUYECKOW peakummn OT BO3AENCTBUSA
Pa3NYHbIX (DAKTOPOB, WCC/MeA0BaHNe 3/1IEKTPONPOBOLHOCTM PAcTBOPOB  BeLLECTB,
npouecca agvccounaumm KUCNOT, Lienoyeid n coneir (BO3MOXXHO MCMO/b30BaHUE BUAEO
mMaTepuanoB), NPoBeAeHME ONbITOB, WOCTPUPYIOLWMX NPU3HAKN NPOTEKaHWSA peakLuil
MOHHOro 06MeHa (06pa3oBaHMe OcafKa, BblAeneHne rasa, obpasoBaHne BOAbl), OMbITOB,
NNNIOCTPUPYIOLWMX MPUMEPbI OKUCNIUTENbHO-BOCCTAHOBUTENIbHBLIX peakuunii (ropeHue,
peakuun pasfioXeHusi, COeAUHeHWs), pacrno3HaBaHWe HEOPraHNMYeCKMX BELLECTB
C MOMOLLbIO Ka4YeCTBEHHbIX peaKuuii Ha NOHbI, PeLeHre SKCMePUMEHTaIbHbIX 3aau.

HemeTannbl 1 UX coefHEHUS

O6Lwas xapakTepuctuka ranoreHo. OCO6eHHOCTN CTPOEHUS aTOMOB, XapaKTepHble
cTeneHu okucneHns. CTpoeHre 1 Pu3snyeckne CBOMCTBA NPOCTLIX BELLECTB - rasioreHos.
XUMMYeckme CBOWCTBA Ha npumMepe xnopa (B3aMMOZENCTBUME C  MeTallaMu,
HeMeTan1amu, wenovamu). Xnoposogopod. ConsHas KUCNoTa, XMMUYECKMe CBOWCTBA,
nosiyyeHvie, NpumeHeHve. [eiicTBMe X/0pa WU X/I0POBOAOPOAA Ha OpraHu3M YesoBeKa.
BaxkHenLwme xnopuasl U X HaxoXaeHue B NpMpPoSe.

Obuian xapakrepuctmka anemeHToB VIA-rpynnbl. OCO6eHHOCTM CTPOEHUS aTOMOB,
XapaKTepHble CTeneHW okucneHus. CTpoeHue W (hM3MYecKrMe CBOMCTBA MPOCTbIX
BELLECTB - Kuc/opofa W cepbl. ANNOTPOMHbIE MOAMMMKALMM KUCNIOPO4a U Cepbl.
Xumunyeckme cBoicTea cepbl. CepoBOAOPOA, CTPOEHWE, (U3MYECKMe U XUMUYeCKUue
cBorictBa. OKcuAbl cepbl Kak NpeacTaBUTeNIM KUCNOTHbIX OKcMAoB. CepHas KWCoTa,
(hM3nyeckme M XMMMYeckme cBoKcTBa (06LME Kak MpeAcTaBUTENs Knacca KWUCNOT U
cneymnuyeckne). XmMMmMyeckue peakumm, nexxatyme B 0CHOBE MPOMbILLIEHHOro criocoba
NoMyYeHUs CEePHON KUCNOTbl. MpuMeHeHMe CepHO KuUCNoTbl. COMM CEPHON KUCNOTHI,
KauyeCTBEHHast peakums Ha cynbdaT-uoH. HaxoxgeHue cepbl U eé COeaMHEHWUMN
B npupoge. XMMUYeCKOe 3arps3HeHue OKpyXXarolleil cpefbl COeAVHEHMSMU Cepbl
(KMCNoTHble 4OXAW, 3arpsisHeHNe BO34yXa U BOLOEMOB), CNOCOObLI €ro NpeaoTBPaLLeHNs.

O6was xapakrepuctuka anemeHToB VA-rpynnbl. OCO6eHHOCTU CTPOEHUsI aTOMOB,
XapaKTepHble CTENEeHN OKMCNeHUs. A30T, pacnpocTpaHeHue B Npupode, pusnyeckne un
XUMU4Yeckmne ceoicTea. KpyrosopoT a3oTa B npupofe. AMMUaK, ero (pusmyeckune u
XMMUYECKMe CBOWCTBa, MOSydYeHMe W npuMeHeHue. CONM aMMOHWSA, KX (PU3NYecKme
N XMMUYECKMe CBOWCTBa, MpuMeHeHue. KayecTBeHHas peakuusi Ha WMOHbl aMMOHMS.
A30THas KuUcnota, eé nonyyeHue, PU3Myeckue M XmMmmyeckme ceorcTea (06Lime Kak
NpeLCcTaBUTENA Knacca KUCIOT U crneuunguryeckre). cnons3oBaHWe HATPATOB U CONeN
aMMOHMSA B KayeCTBE MUHepaslbHbIX  yA0OpeHuid.  XUMUYECKoe  3arpssHeHue
OKpY>KatoLLel cpefbl COefMHEHNAMN a30Ta (KUCNOTHbIE AOXAMW, 3arps3HeHue BO3AyXa,
nousbl 1 BOAOEMOB). dDocdop, anoTponHbIe Moaudukauun gocpopa, pusnyeckne u
Xumunyeckne ceoictea. Okcup docdopa (V) u docdopHas Kucnota, (U3NMYECKUe



*defepanbHas paboyas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblii YPOBEHb)

M XMMUYECKMe CBOICTBa, MOMy4deHne. Mcnonb3oBaHWe (ocaTtoB B KauyecTse
MWUHepasbHbIX YA006PEHNIA.

O6wan xapakTepucTmKa afieMeHToB IV A-rpynnbl. OCO6EHHOCTM CTPOEHMS aTOMOB,
XapaKTepHble  CTEMEeHU  OKWUCNeHWA.  Yrnepof,  ailoTPonHble  MOAMMUKaLUW,
pacnpocTpaHeHne B npupoge, (M3NYecKMe W XMMMUYECKMe CBOWCTBa. Afcopbuus.
KpyrosopoT yrnepoga B npupoge. OKcuapl Yrnepoga, ux uanyeckune n Xmmu4yeckue
CBOWCTBA, AEWCTBME HA XXIMBble OpPraHn3Mbl, NOayYeHVe N NPUMEHEHNe. DKOIOrMYecKmne
npo6sieMbl, cBA3aHHble C okcmgom yrnepoga (IV), runotesa rnobasibHOro MoTenieHus
Knumata, MapHUKOBbIA 3(eKT. YronbHas Kucnota u eé conu, Ux (usndeckne u
XUMUYECKME CBOWCTBA, NOMyYeHne 1 NnpumeHeHne. KauecTBeHHast peakumsi Ha KapboHaTt-
MOHbI. Vicrnonb3oBaHMe KapboHaToB B ObITY, MefUUUHE, MPOMbILLIEHHOCTM U Ce/IbCKOM
XO035MCTBE.

[MepBOHayasibHble MOHATUA 00 OpraHWYecKMx BeLLeCTBaxX Kak O COeAMHEHMUAX
yrnepoga (MeTaH, 3TaH, 3TW/eH, aueTW/eH, 3TaHO/, TNUUEPUH, YKCYCHad KWUCNOTa).
MpypoAHble NCTOYHUKKN YTNeBOAOPOLOB (Yronb, MPUPOAHbLIV ras, HeTb), NPOAYKTbI UX
nepepaboTkn (6eH3MH), UX PO/b B ObITY Y MPOMbILLIEHHOCTU. MOHATUE 0 BUONOTMYECKN
BXHbIX BeLlecTBax: wupax, 6enkax, yrieesogax - W WX POSM B XKM3HW YesioBeka.
MaTepuranbHOe e4UHCTBO OPraHNYeCKUX N HeOPraHMyYeCcKnUX CoeavHEHNN.

KpeMHWiA, ero gmsmyeckmne 1 XMMMYeCcKue CBOIMCTBA, MOSTyYeHWE M MPUMEHEHME.
CoeanHeHns KpemHua B npupoge. Obuwme npeacrasneHns 06 okcuge kpemuHua (1V) un
KpeMHMeBOW Kucnote. CUAMKaTbl, MX WCMO/Mb30BaHWEe B ObITY, B MPOMbILLIEHHOCTU.
BaxHelwne CcTpouTe/lbHble  MaTepuanbl:  Kepamuka, CTEKIO0, LEeMEeHT, OeTOH,
Xene306eToH. [MpobneMbl 6e30MacHOro MCMosb30BaHUS CTPOUTENbHLIX MaTepuranos
B MOBCEAHEBHON YXU3HW.

XUMNYECKMNIA 3KCNEPUMEHT :

n3yyeHne 06pa3LOB HeOpPraHMYeCKMX BELECTB, CBOWCTB COMSHOW  KWUCNOTHI,
MPOBEAEHNE KAYeCTBEHHbIX Peakuuii Ha XMO0PUA-UOHbI U HabNtOAEHWE MPU3HAKOB WX
MPOTEKaHMS, OMbITbl, OTPaXKatoLMe DU3NYECKME N XMUMUYECKME CBOICTBA Fa/loreHOB ”
X CcoeauHeHWi A (BO3MOXHO MCMO/Mb30BaHWE BUAEOMATEPMANIOB), 03HAKOMJIEHME
c obpasuyamy xnopugos (ranoreHnaoB), O3HaKOM/EHME C obpasuamu cepbl U eé
coefmHeHMAMN (BO3MOXHO MCMOMb30BaHME BuUAeoMaTepurasnos), Habno4eHe npoLecca
00yrnuBaHus caxapa nof AeinCcTBMEM KOHLEHTPUPOBAHHOW CEPHOI KMUCMOTbI, U3Y4eHune
XUMWYECKUX CBOWCTB pa3baBfieHHOW CEPHON KWUCNOTbl, MNPOBEAEHNE KayeCTBEHHOA
peakuMn Ha cynb(aT-MoH W HabngeHWe npusHaka eé NpoTeKaHWsl, O3HaKOM/eHue
C (M3MYecKMMM CBOWCTBaMM a30Ta, dhocopa UM MX COeAMHEHUIA  (BO3MOXXHO
MCMNoNb30BaHME BUAeoMaTepuanos), obpasuamMu asoTHbIX U (OCHPOPHbLIX YA0BPEHUA,
nonyyeHne, cobupaHue, pacrnosHaBaHWE W U3Y4YeHWe CBOICTB aMMMaka, MpOBeAeHMe
KayecTBEHHbIX peaKUuMil Ha MOH aMMOHMS U ochaT-MoH U U3YyYeHWe MPU3HAKOB UX
NPOTEKaHUs,, B3aMMOJENCTBME KOHLIEHTPUPOBAHHOW a30THOW KWUCNOTbl C  MeAbto
(BO3MOXHO MCMONb30BaHME BUAEOMAaTEPUasioB), MU3yUyeHVe MOAENen KpUCTaIINYecKnx
pelwéToK anmasa, rpaura, QynnepeHa, 03HAKOMEHWE C NPOLLECCOM aacopbuum

12



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

PACTBOPEHHbIX BELLECTB aKTMBMPOBAaHHLIM YrMEM W YCTPOCTBOM MpPOTMBOrasa,
nonydyeHne, cobupaHue, pacro3HaBaHWe W W3Y4YeHMe CBOIWCTB YrNEKUCNOro rasa,
NPOBeAeHNe KauyeCTBEHHbIX peakUuuii Ha KapOoHAaT W CUAMKAT-UOHbI U U3yuyeHue
MPU3HAKOB WX  MPOTEKaHWs,  O03HAaKOMMEHWe C  MNPOAYKUMEA  CUMMKATHOM
MPOMbILINEHHOCTW, PeLIeHNe IKCMEePUMEHTaNbHbIX 33ad Mo TeMe «BaxHeilne
HeMeTanbl U UX COeAUHEHNS».

MeTannbl U nx coegnHeHNA

O6uan xapakTepucTka XMMUYECKUX 3/1EMEHTOB - METa//IOB Ha OCHOBaHWM WX
nonoxeHua B lMepnognyeckoin cucteme XmMmmuyeckmx anemeHTtos .. MeHpgeneesa v
CTpoeHusi atomoB. CTpoeHuWe MeTannoB. MeTtannnyeckad CBA3b U MeTa/iMyecKas
KpuCTan/myeckas pelwéTka. ONEeKTPOXUMUYECKUIA paf  HanpshkeHWin  MeTansioB.
Pur3nyeckne N XMMUYECKKEe CBONCTBA MeTas110B. ObLLMe Crnocobbl NONyYeHUs MeTaoB.
[MOHATME O KOPPO3UKN METasINI0B, OCHOBHbIE CMOCOObLI 3alWMTbl UX OT KOppo3mun. Cnasbl
(cTanb, YyryH, ArOpastOMUHWIA, 6POH3a) U MX NPUMEHEHUE B ObITY U NPOMbILLIEHHOCTMW.

LLlenoyHble MeTannbl: MosioXKeHWe B [Mepuogmyeckort cuUcTeMe  XMMUYECKUX
anemeHtoB .M. MeHpgeneeBa, CTpOeHME MX aTOMOB, HaxOXAeHuWe B MNPUPOSE.
dun3nyeckne N XMMUYeCKMe CBOMCTBA (Ha npumepe HaTpusa u kanus). Okcuabl U
rMAPOKCUAbLI HaTpUs U Kanus. NprMeHeHne LWeNoYHbIX METaIOB U UX COeAMHEHNIA.

LLlenoyHo3emenbHble MeTa/Ibl MarHuii U KasbLmii: nosioXkeHne B Meproanyeckom
cucTeMe XMMMYeckux anemeHTos .M. MeHfeneesa, CTPOeEHME NX aTOMOB, HaxX0XaeHwue
B npupoge. Pu3nyeckme U XUMUYECKMe CBOWCTBA MarHusa U Kaibuums. BaxHenwwue
coefuHeHuNa Kanbums (okcug, ruapokcupg, conu). XXECTKOCTb BOAbl M CNocobbl eé
yCTpaHeHus.

ANIOMUHWIA: NoNoXKeHNe B [lepnoanyvecKkord CUCTEME XUMUYECKUX 3/1EMEHTOB
O.W. MeHgeneeBa, CTPOeHME aTOMa, HaxoXaeHue B npupode. PuUsnYecKne u
XUMWYECKME CBOMCTBa a/llOMUHUA. AMQOTEPHbIE CBOMCTBA OKCMAa W ruapokcuaa
ATIOMUHUA.

Xeneso: nonoxeHve B T[lepnoanYecKOd CUCTEME XUMWUYECKUX 3/1IEMEHTOB
O.W. MeHpeneeBa, CTPOeHME aTOMa, HaxoXaeHue B npupofe. PuUsnYeckne u
XUMMYECKMe CBOMCTBA Xenesa. OKcuabl, ruapokenabl 1 conm xenesa (1) v xenesa (1),
MX COCTaB, CBOMCTBA W MOJyYeHue.

XUMUYECKUI IKCNEPUMEHT :

O3HaKOM/IeHVe ¢ obpasliaMy MeTa/l/IoB M CMiaBoB, UX (PU3NYECKUMU CBOWCTBAMMU,
M3yyeHWe  pe3y/nbTaToB  KOppO3MM  MeTa/nioB  (BO3MOXHO  WCMOJIb30BaHMe
BUAeOMaTepPManoB), 0CO6eHHOCTEN B3aMMOAENCTBUS OKCUAA KanbLUS 1 HATPUS C BOAON
(BO3MOXKHO MCMO/Ib30BaHME BUAEOMAaTEPUAIOB), UCCNeA0BaHNE CBOMCTB XECTKOW BOfbI,
npoLiecca ropeHus xesnesa B KUcnopoge (B03MOXKHO MCMNO/b30BaHNE BULEOMATEPUA/IOB),
MPU3HAKOB MPOTEKAHUS KaYECTBEHHbIX PeakLUnin Ha MOHbI (MarHus, KanbLus, antoMUHNS,
umMHka, xenesa (1) n >xenesa (111), mean (1), HabnogeHne M onucaHWe MPOLIECCOB
OKpaluMBaHWA MIaMeHN MOHAMW HATPUA, Kaius U Kanbuusi (BO3MOXHO MCNO/b30BaHMe

13



depaepanbHaa paboyas nporpamma | Xumums, 8-9 Knaccbl (6a30Bblii YPOBEHb)

BYAEOMaTEPUaNnoB), WUCCNneaoBaHNe am(OTEPHbIX CBOWCTB FUAPOKCMAA aIIOMUHUS W
rMAPOKCUAA LIMHKA, PELUeHMe ISKCMEepPUMEHTaNbHBIX 3aad Mo Teme «BaxHelilve
METa//Ibl U UX COEUHEHUS.

XNMUA N oKpyxarwuaa cpega

BewiectBa ¥ martepuanbl B MOBCELHEBHOWM >KMU3HWU 4enoBeka. besonacHoe
MCMOMb30BaHME BELWECTB M XMMUYECKMX peakuumi B ObITy. [lepBas nomowps npu
XUMWNYECKMX OXKOrax 1N OTPaB/EHUAX.

XUMUYeCcKoe 3arpssHeHVe OKpyXawouleid cpedbl (NpefenbHas —gonycTumas
KOHUeHTpauus BewecTts (ganee - TMAK). Poib xvMuv B peLleHuMn 3KOMOTMYecKnx
npob6nem.

XUMUYECKUI IKCNEPUMEHT .

n3yyeHne o06pas3LoB MaTepuanoB (CTeKO, CriaBbl METAIN0B, MOMMMEPHbIE
maTepuanbl).

Me>KnpeameTHble CBA3N

Peanusaums MeXNpeaMeTHbIX CBA3eM MpWU  U3yYeHUM XuMum B 9  Knacce
OCYLLECTBNSIETCA Yepe3 UCMO0/b30BaHMe Kak 06LLMX eCTeCTBEHHO-HAYUHbIX MOHATWIA, TaK
N MNOHATUIA, SABNSIOWMXCA CUCTEMHBLIMW AN1A OTAE/IbHbIX MPeAMETOB eCTeCTBEHHO-
Hay4HOro UuKna.

O6Line eCcTeCTBEHHO-Hay4YHble MOHATUA: Hay4YHbIA (DaKT, rMnoTesa, 3aKoH, Teopus,
aHanmM3, CWUHTE3, Kraccudgukaums, MepuoguyHocTb, HabnogeHne, 3KCMepUMEHT,
MOZEeNMpoBaHne, M3MepeHue, MOfeNb, SBNEHWMEe, MapHUKOBbLIA 3((eKT, TEXHOMOrWS,
marepuasbl.

®u3mka: matepusi, aTtoM, 3/1eKTPOH, MNPOTOH, HENTPOH, WOH, HYKAWA, W30TOMbl,
PaAnoaKTUBHOCTb, MOJSIEKYNA, 3NEKTPUYECKUIA 3apsf, MPOBOAHWKM, MOMYMNPOBOAHUKMN,
AN3NEKTPUKN, POTOINIEMEHT, BELLLECTBO, TEN0, 06bEM, arperaTHoe COCTOSiHWNE BELLLeCTBa,
ras, pacTBop, pacTBOPUMOCTb, KpuUCTaIMYecKas peLléTka, Cnnaebl, (uU3nyeckune
BE/IMYMHbI, eAVHULbl WU3MEpPeHNs, KOCMWYECKOe MPOCTPAHCTBO, MJiaHeTbl, 3BE&3[bl,
ConHue.

Buonorusa:  (oTocuMHTe3, [AblXxaHue, 6uoctepa, IKOCUCTEMA, MUHEPasbHbIE
yA00peHNs, MUKPO3NIEMEHTbI, MaKpO3/IEMEHTbI, NUTaTe/IbHbIEe BELLECTBa.

[eorpacmsa: artmocdepa, rugpocdepa, MUHepasbl, FOPHble MOPOAbl, MOJE3HbIe
MCKOMNaemble, TOMNBO, BOAHbIE PECYPChI.
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NMNAHUNPYEMBIE PE3YJIbTATblI OCBOEHWA NMPOIMPAMMBbI MO XNMINI
HA YPOBHE OCHOBHOI'O OBLLLEIO OBPA3SOBAHUNA

JIMUHOCTHbIE PE3YJIbTATbI

JINYHOCTHbIE pe3ynibTaTbl OCBOEHMS MPOrpaMMbl OCHOBHOro 06Liero o6pasoBaHms
JOCTUralOTCs B XoAe O0OY4YeHWs XUMUM B eAMHCTBE Y4eOHOM W BOCNUTaTE/IbHOM
[eATeIbHOCTU B COOTBETCTBUN C TPAAULMOHHBIMU POCCUACKUMW COLMOKYNbTYPHBIMU U
[YXOBHO-HPaBCTBEHHbLIMUN LIEHHOCTSAMM, NPUHATLIMU B 06LLECTBE NpaBuiamm 1 Hopmamu
noBeLeHna 1 cnocobCTBYHOT MpoLeccaM CaMorMo3HaHWs, caMopasBUTUSA 1 coLmanmsanunm
obyuyaroLmxcs.

JINYHOCTHbIE pesynbTaThbl oTpaxaroT rOTOBHOCTb obyuvaroLmnxcs
PYKOBOZCTBOBATLCA CUCTEMOM MO3UTUBHbLIX LLEHHOCTHbIX OpPUEHTAUWUA U paclumMpeHmne
OnblTa AeATeNIbHOCTN Ha eé OCHOBE, B TOM YMC/e B YacCTW:

1) NaTPMOTNYECKOro BOCNUTaHUSA:

LLEHHOCTHOr0 OTHOLUEHMSi K OTEYECTBEHHOMY Ky/bTYPHOMY, WCTOPUYECKOMY W
Hay4YHOMY Hac/einto, NOHUMaHUA 3HAYEHNA XUMUYECKOW HayKW B XXWU3HU COBPEMEHHOIO
obLuiectBa, CNOCOGHOCTM  BfafeTb [LOCTOBEPHOW WH(OpMauuMen O MepefoBbIxX
[OOCTUDKEHUAX W OTKPbITUAX MWUPOBOM M OTEYECTBEHHON XUMWUW, 3aMHTEPEcOBaHHOCTU
B HayU4HbIX 3HaHUAX 06 YCTPOMCTBE MMpa M O6LLECTBA,;

2) rpaXaaHCcKoro BocnMTaHus:

NpeACcTaBNeHNs O COUMabHbIX HOPMax W MpaBunax MEeXINYHOCTHbIX OTHOLLEHWIA
B KONIEKTMBE, KOMMYHUKATUBHON KOMMETEHTHOCTU B 0OLLECTBEHHO MO/E3HOM, YyUYebHOo-
nccnefoBaTeNIb,CKOM, TBOPYECKOM W ApPYrux BuAax AesaTeNbHOCTM, T[OTOBHOCTU
K pasHoO6pa3HOi  COBMECTHOWM  [esTeNIbHOCTM  MpW  BbINOHEHUU  YYeBHbIX,
Nno3HaBaTe/IbHbIX 3aad, BbIMOMHEHUN XUMUYECKUX IKCMEPUMEHTOB, CO3AaHMUMN YYEOHbIX
MPOEKTOB, CTPEM/IEHNA K B3aMMOMOHMMAHWIO X B3aMMOMNOMOLLM B MpoLecce 3TOW
y4ebHOW [edaTeNIbHOCTU, TOTOBHOCTM OLEHMBATb CBOE MOBefeHMe W MOCTYMNKU CBOWUX
TOBapuLein C MO3NLMN HPaBCTBEHHbIX W MPaBOBbIX HOPM C YYETOM OCO3HaHWA
nocneAcTBUiA NOCTYIKOB;

3) LEHHOCTU Hay4HOr0 MO3HAHUS:

MWPOBO33pPEHYECKME MPEACTaBNeHMS O BELeCTBE W XMMUYECKON peakuum,
COOTBETCTBYIOLLE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKW M COCTaBNSHOLLME OCHOBY
ONs MOHWMaHWUS CYLHOCTM HayyHOW KapTWHbl MuUpa, NpeacTaBneHVs 06 OCHOBHbIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPO/bl, B3aMMOCBS3SX Ye/oBeKa C MPUPOAHON Ccpeaoi,
0 PO/ XMMUW B NMO3HAHUK 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/IbHble MOTUBbI, HAarNpaB/eHHbIE Ha MOyYeHME HOBbLIX 3HAHWIA MO XUMUMK,
Heo6XoauMble /11 06bSCHEHUS HAGMOAaEMbIX NMPOLECCOB U SIBNEHUIA, NO3HABATENbHOM,
MH(OPMALIMOHHOW W YNTATENbCKOWN Ky/bTypbl, B TOM UMC/e HABbIKOB CaMOCTOATENbHON



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

paboTbl C yYeOHbIMI TEKCTaMK, CMPABOYHOIN NUTEPaTYPOid, AOCTYNHLIMW TEXHUYECKUMM
CpPeAcTBaMM MH(OPMALIMOHHbBIX TEXHOMOTUIA;

NHTEPEeC K 06YYEHMI0 1 NO3HaHWI0, Nt0603HATENbHOCTb, FOTOBHOCTb M CMNOCOGHOCTD
K camo06pa3oBaHuMto, NMPOEKTHON 1 1CCNeA0BaTeNbCKOW AeATENbHOCTH, K 0CO3HAHHOMY
BbIGOPY HaNpaBIeHHOCTW W YPOBHS 06YUYeHUS B AaNbHENLLIEM;

4) (hopMUpPOBaHUA Ky/IbTYpPbl 340P0BbA:

OCO3HaHWMe LEHHOCTU >KM3HW, OTBETCTBEHHOIO OTHOLUEHWA K CBOEMY 3[0pPOBbHO,
YCTaHOBKM Ha 3[J0POBbIiA 06pa3 XKN3HW, 0CO3HAHWe MOCNeACTBUIA U HENPUATNE BPeAHbIX
npuBblveK (ynoTpebrieHns  ankoroni, HapKOTWMKOB, KypeHus), HeobXoammocTu
cobnofeHns npasun 6e30MacHOCTU Mpu obpaleHn € XUMUYECKMMU BeLecTBaMu
B 6bITY W peasibHOM XXU3HMU;

5) TPyA0OBOro BOCMNUTaHUA:

MHTepec K MNpPaKTUYeCKOMY W3Y4YeHW0 Mpogeccuini 1 Tpyda pas/IMyHOro poga,
yBaXeHVe K Tpyfy W pe3y/nbTaTaMm TPYAOBOW [eATeNbHOCTW, B TOM 4MC/e Ha OCHOBE
MPUMEHEHNA MPEAMETHbIX 3HAHWMA MO XWMMUWU, OCO3HaHHbIA BbIGOP WHAMBUAY&LHOWA
TPaeKTopuM NPOJO/KEHNUA 06pa3oBaHWA C  YYETOM JIMYHOCTHLIX WHTEPECOB U
CMOCOOHOCTM K XWMUW, OOLLECTBEHHbLIX WHTEPECOB M MNOTPEOGHOCTEN, YCNeLIHOM
NPoecCcMoHaNbHOW [AeATEeNbHOCTU M Pa3BUTUS HEOOXOAMMbIX YMEHWI, FOTOBHOCTb
afanTMpoBaTbCA B NPOJeCcCMOHaIbHOW Cpefe;

6) 9KO/I0rMYecKoro BOCNUTaHUA:

3KONOTMYeCKN LeniecoobpasHoe OTHOLUEHWE K MPUPOAE KaK WCTOUHUKY >KU3HU
Ha 3em/ie, OCHOBE €€ CyLLeCTBOBaHMWS, NOHMMaHWe LEeHHOCTM 3[40pOBOro M 6e30nacHoro
obpasa >KWM3HW, OTBETCTBEHHOE OTHOLWEHWEe K COGCTBEHHOMY (U3UYECKOMY U
MCUXUYECKOMY 3[0pO0Bbi0, OCO3HAHWE LEeHHOCTM CO6MI0AeHUs npaBu/ 6e30nacHoro
noBefeHVs Npy paboTe C BeLLeCTBaMU, a TakxKe B CUTYauusax, YrpoXKaroLmX 340P0BbI0 1
YKU3HU NOJeNn;

CMOCOBGHOCTU  MPUMEHATb  3HAHWS, MOMlyYaemble MNPU  U3YYEHUU  XMMUW,
[N pelleHns 3afay, CBA3aHHbIX C OKPYXKatoLLei NpUpOAHOW Cpefon, ANA MOBbILLIEHUA
YPOBHS 3KOJIOTMYECKOM Ky/IbTYypbl, OCO3HAHUA rN106a/IbHOr0 Xapakrepa 3K0/10rM4ecKumx
npobsieM W nyTel WX pelleHns MocpPeLCTBOM METOA0B XUMMU, 3KONOrMYeCKoro
MbILL/IEHNSA, YMEHUA PYKOBOACTBOBATLCA MM B MO3HABaTe/IbHOW, KOMMYHWKaTUBHOW U
couManbHOM NpaKTuKe.

METAMNPEOMETHbBIE PE3Y/IbTATDI

B  coctaBe  MeTanpeaMeTHbIX  Pe3ynbTaTOB  BbIAENAT  3HAYMMbIE
Ans (hopMUPOBAHMS MUPOBO33PEHUS 06LLEHAYUHbIE MOHATMSA (3aKOH, TEOPWs, MPUHLMM,
runoTesa, (HakT, CUCTEMA, NPOLIECC, IKCMEPUMEHT M ApYroe.), KOTOopble UCMOMb3YTCs
B €CTECTBEHHO-HAYYHbIX YUYeOHbIX NpeaMeTax W MO3BONSIT Ha OCHOBE 3HAHWIA K3 3TUX
NpeAMeTOB (HOPMUPOBATb NPEACTAB/EHNE O LIENOCTHOM HAyyHOW KapTuHe MUpa,
MW YHUBEpPCa/lbHble YyyeOHble [eiicTBusS  (NMO3HaBaTe/lbHble, KOMMYHMWKATMBHbIE,
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PerynaTuBHble), KoTOpble obecneynsaroT (hopMupoBaHue rOTOBHOCTH
K CaMOCTOATENbHOMY NIaHMPOBaHUIO U OCYLLLECTB/IEHNIO YUYeOHOWN [eATeNbHOCTH.

Mo3HaBaTe/IbHble YHUBEPCaNbHble YUYebHble elicTBUSA
Bas3oBble NI0rnyeckme aeiicTBUS:

YMEHUSI 1CMO/b30BaTh MPUEMbI IOTUYECKOTO MbILLIJIEHWS! NP OCBOEHUW 3HAHWIA:
PACKPbIBaTb CMbIC/T XUMUYECKUX MOHATUIA (BblAENATb WUX XapaKTepHble MPU3HAKY,
YyCTaHaB/MMBAaTb B3aMMOCBA3b C  APYrMMMW  MOHSTUSMM), WCMONb30BAaTb  MOHATMS
ANs 06BbACHEHWUS OTAeNbHbIX (HAaKTOB W SIBNEHWN, BblGMpPAThb OCHOBAHWS W KpUTEpUM
NS KnaccuuKaumum XUMUYECKUX BELUECTB UM XMMUUECKUX peakLvid, ycTaHaBIMBaTb
MPUUMHHO-CNECTBEHHbIE CBS3U MeXYy O6bEKTaMU M3YyYeHWs, CTPOWUTb NOrMYeckue
paccyXaeHust (MHAYKTVBHblE, AeAYKTWMBHbIE, NO aHanoruv), Aenatb BbIBOAbI W
3aK/THOYeHMS;

YMeHME TMPUMEHATb B MpOLIECCe  MO3HAHUA  MOHSATMS  (MPeAMeTHble U
MeTarnpeaMeTHble), CUMBONMMYECKME (3HAKOBble) MOAENN, WCMOMb3yeMble B XUMUM,
Npeo6pas3oBbIBaTh LUVPOKO MNPUMEHSIEMblE B XUMWUU MOfENbHbIE NPEACTABNEHUS -
XMMUWYECKMIA 3HaK (CYMBON 3N1EMEHTA), XUMUYecKast (hopMyna U ypaBHEHME XUMUYECKOA
peakumn - Npy peLleHnn y4e6HO-NoO3HaBaTe/bHbIX 3afjay, C YYETOM 3TUX MOAENbHbIX
NPeACTaBNEeHNIA BbISBNATb U XapaKTEpM30BaThb CYLLECTBEHHbIE MPU3HAKU W3YUYaeMbIX
OO0BEKTOB - XMMUYECKMX BELIECTB U XMMUYECKUX Peakuuid, BbISBNATb 0O6LLMe
3aKOHOMEPHOCTW, MPUUYMHHO-CNEACTBEHHbIE CBS3UM W MPOTMBOPEUNS B U3yUYaeMbIX
npoueccax v sIBNeHUsX.

BasoBble MccnefoBaTeNbCKue AelicTBUSA:

YMEHMe MCNonb3oBaTb MOCTaB/EHHble BOMPOCHI B KayeCcTBE MHCTPYMEHTa
MO3HAHWS, a TaKKe B KayeCTBE OCHOBbI ANSl (HOPMUPOBAHMS TUMOTE3bl MO MPOBEPKE
NPaBU/IbHOCTU BbICKa3bIBaEMbIX CYXAEHUIA;

NPMoGpeTeHe OMbiTa MO  MAAHWPOBAHWIO, OPraHM3aLMM W NPOBEAEHUIO
YUYEHNUYECKINX IKCMNEePUMEHTOB, YMeHUe HabN4aTh 3a X00M MpOoLecca, CaMoCTOATEIbHO
MPOrHO3KPOBAaTb €ro Pe3ynbTaT, POPMYINMPOBATL 0606LLEHNS 1 BbIBOAbI MO Pe3y/bTaTaMm
NPOBEAEHHOr0 OMbITa, UCCNEA0BaHNS, COCTaBNATL OTUET O NpoJenaHHoO padoTe.

PaboTa ¢ nH(opmaumeil:

YMeHMe Bbl6MpaThb, aHaIM3MpPoBaTb U MHTEPMPETMPOBATL UH(POPMALMIO Pa3NNUHbIX
BUAOB W (hOPM MpefCcTaBieHns, MOoSyvyaeMyto M3 pasHbIX MCTOYHUKOB (Hay4HO-
nonynspHas nmMTeparypa XUMUYECKOrO COAepXXaHus, CrpaBOYHble Mocobus, pecypcsl
WHTepHeTa), KPUTWYECKM  OLEHMBAaTb  MPOTMBOPEUMBYHD U HEAOCTOBEPHYHO
NH(opMaLmio;

YMEHMe MNPUMEHATb pas3N4YHble METOAblI W 3anpocbl MNpU MOUCKE U 0T6Ope
MHOPMaLMK 1N COOTBETCTBYHOLLMX JaHHbIX, HEOOXOANMBIX AN BbINOMHEHUS YUYEOHbIX U
Mo3HaBaTe/lbHbIX 3afay OornpefenéHHoro Tuna, npuobpeTeHWe oOnbiTa B 06/1aCTy
NCNONb30BaHNA  MHOPMALMOHHO-KOMMYHUKATUBHbLIX  TEXHONIOTWA,  OB/afeHmne
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Ky/IbTYpOIi aKkTUBHOIO 1CMO/Mb30BaHMS Pa3MyHbIX NOMCKOBbLIX CUCTEM, CAMOCTOSTE/IbHO
BblOMpaTb ONTUMa/IbHYO (POPMY MNPEeACTaBNeHNs WHGOPMAaLMM W MANKOCTPUPOBATb
pellaemMble 3afaun HECOXKHbIMM CXeMamu, AuarpaMMamu, apyruMm gopmamun rpadmkm
N MX KOMOMHaUMAMMY;

yMeHVWe  MCMOoNb30BaTb M aHaM3MpoeaTb B Mpouecce  y4yebHON U
NCCNefoBaTeNIbCKOM  AEATENIbHOCTM  MH(OPMaLM0 O BAWSHUM  MPOMBILLJIEHHOCTH,
CENbCKOro X034/ACTBA U TpaHCNOPTa Ha COCTOSIHME OKPY>KatoLLE MPUPOAHON cpefbl.

KoOMMYHUKaTUBHbIe YHUBepPCa/ibHble Y4ebHble 4eNCTBUSA:

yMeHWe 3ajaBaTb Bonpockl (B Xoge Agmanora v (MnuM) AUCKYCCUKM) MO CYLLECTBY
obcyXaaeMoi Tembl, (POPMYNMPOBaTL CBOU MpPeAnoXKeHUss OTHOCUTE/IbHO BbIMO/HEHWS
NpeanoXXeHHON 3adauu;

npuobpeteHre oOMbiTa Mpe3eHTauMyM pPesynbTaToB  BbIMOJHEHUA XUMWUYECKOro
aKCnepuMeHTa (nabopaTopHOro onbITa, /1abopaTopHoi paboTbl MO  MCCNEeLOBaHUIO
CBOWCTB BeLLECTB, Y4eOHOro npoekTa);

3aMHTEPecoBaHHOCTb B COBMECTHOM CO CBEPCTHWKamMy Mo3HaBaTe/lbHOW U
NCCNefoBaTe/lbCKOW [eATeNlbHOCTM MpU PeLleHMn BO3HUKatoLWMX npobseM Ha OCHOBE
y4éTa 0OLUMX MHTEPEeCcOB W COrnacoBaHUA nosnumi (06Cy)KAeHWs, 0OMeH MHEHUAMN,
«MO3r0Bble LUTYPMbI», KOOPAUHALMSA COBMECTHbIX AEWCTBUIA, ONpefenieHne Kputepues
MO OLEHKe KayecTBa BbINOJIHEHHON paboTbl U Apyrue);

PerynsiTuBHble YyHUBepcaNbHble yUeOHble AelicTBUSA:
YMEHME CaMOCTOSTENIbHO ONpeAensiTb  UeNU  [esTenbHOCTW,  MIaHMpPOBaTh,

OCYLLECTBNATb, KOHTPO/AMPOBaTb M MpU  HEOOXOAUMOCTU  KOPPEKTUPOBaTb  CBOHO
[eATeNbHOCTb, BblOMpaTb Hambonee 3PeKTUBHbIE CMOCOObI PELeHNs YYEeOHbIX U

Mo3HaBaTeNbHbIX  33fay, CaMOCTOSITE/IbHO  COCTaBMATb WM KOPPEKTUPOBaTb
NpPeAnoXeHHbIA anropuT™M AEWCTBMIA MPW BbIMNOMHEHUW 3adaHWUiA C YYETOM MNONYYEHWS
HOBbIX 3HaHWIA 06 M3yyaemblX 0ObEKTAaxX - BELIECTBAX M peakumsiX, OLEeHMBaTb
COOTBETCTBME MONYYEHHOrO pe3ynibTaTa 3asBNEHHON LEenn, YMeHWe WUCNo/b30BaTh U
aHann3npoBaTb KOHTEKCTbI, MpeaaraeMble B YCNOBUM 3aaHWIA.

NMPEOMETHbBIE PE3YJIbTATbI

B cocTaBe npeAMETHbIX pe3y/bTaTOB MO OCBOEHWMIO 0653aTe/IbHOr0 COAEPXKaHus,
YCTaHOB/IEHHOr0 [JaHHON (hefepanbHOM paboyeit NporpaMMoi, BbiAeNSKOT: OCBOEHHbIE
00yYaloLMMNCA HayuHble 3HaHUS,, YMEHWUS U Cnocobbl AeicTBWIA, cneuudguyeckmne
AN NpeAaMeTHOM 061actm «XuMusi», BUAbl LEATENbHOCTM MO MOJlyYEHUHO HOBOO
3HaHWA, ero MHTepnpeTauun, NPeobpasoBaHUO Y NPUMEHEHWIO B Pa3/INYHbLIX Y4eOHbIX
M HOBbIX CUTYyaLUAX.

K KoHUy 00yyeHusi B 8 Knacce npeameTHble pe3ynbTaTbl Ha 6a30BOM YpOBHE
[O0/MKHbI OTpaXKaTb CPOPMUPOBAHHOCTL Y 00YUatOLLMXCA YMEHWIA:
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packpbiBaTb  CMbIC/T  OCHOBHbIX XWMWYECKUX MOHATWIA: aTOM, MOMeKyna,
XVUMUYECKUIA 3/1IEMEHT, MPOCTOEe BELLEeCTBO, C/I0XHOE BeLLeCTBO, CMeCb (O4HOPOAHas U
HeOAHOpPOAHas), Ba/IEHTHOCTb, OTHOCWTE/IbHAs aTtoMHas W MOMeKynspHas Macca,
KONMYeCTBO BELLECTBA, MOJb, MONIIPHas Macca, MaccoBas [0/ XMMUYECKOro 3/1eMeHTa
B COEAMHEHMW,  MONAPHbIA  00BLEM,  OKCWUA,  KWUCNOTa,  OCHOBaHWe,  COJb,
3NEKTPOOTPULATENIbHOCTb, CTEMNEHb OKWUCNEHWUS, XMMUYECKas peakums, Knaccugukaums
peakuuiA: peakumn COeAMHEHNs, peakuny pasnoXeHus, peakuuy 3amelleHns, peakuum
06MeHa, 3K30- U 3HLO0TEPMUYECKME peaKkL MK, TennoBor ageKkT peakymn, S4po aTtoma,
3NIEKTPOHHBIN C/IOM aToma, aTtoMHas opbuTanb, paguyc atoma, XUMU4Yeckas CBA3b,
nofsipHas W HenonspHas KOBa/leHTHas CBA3b, WOHHAsA CBA3b, WMOH, KaTWMOH, aHWOH,
pacTBOp, MaccoBas [ONA BeLecTBa (MPOLEeHTHas KOHLEHTpaLms) B pacTBOpE;

WNNIOCTPUPOBATL B3aMMOCBA3b OCHOBHbLIX XUMUYECKUX MOHATUA U NPUMEHATbL 3TW
MOHATUA MPU OMUCaHWUMN BELLECTB 1 NX NPEBPALLEHW;

MCMOMb30BaTb XMMMWYECKYHD CUMMBOJIMKY [AN151 COCTaB/IEHMS (DOPMY/N BELLECTB U
YPaBHEHWNIA XUMUYECKNX peakLuii;

ornpefenaTb Ba/leHTHOCTb aTOMOB 3/1eMEHTOB B OMHAPHbIX COeAMHEHUSAX, CTemneHb
OKWUCNIEHNS  3/IEMEHTOB B OWMHApHbLIX COEAUHEHUAX, TMPUHALNEXXHOCTb  BELLECTB
K onpefenéHHOMY Knaccy coefVHeHWWA Mo opmMynam, BWA XUMWYECKOA CBA3N
(KoBaneHTHas M MOHHas) B HEOPraHUYECKUX COEANHEHWSX;

pacKpbiBaTb cMbIca lNepuogmyeckoro 3akoHa A./1. MeHaeneesa: JeMOHCTPUPOBaTb
NMOHMMaHWe NepuoAMNYECKOn 3aBUCUMOCTU CBOWCTB XUMWUYECKUX 3/IEMEHTOB OT WX
nonoxeuuss B [lepnogmyeckoil cuctemMe, 3aKOHOB COXPaHeHWS MacCbl BELLECTB,
MOCTOAHCTBA COCTaBa, aTOMHOMOJEKY/IAPHOIO YYeHWs, 3aKkoHa ABOragpo;

onucblBaTb U XapaKTepusoBaTb TabnMyHyt0 (opMy [eprofnuyecKoin CUCTEMbI
XMMUYECKUX 3/1IEMEHTOB: pa3fiMyaTb MOHATUS «rnaBHad noarpynna (A-rpynna)» u
«noboyHas nogrpynna (B-rpynna)», Maible W 601blIKe Nepuofbl, COOTHOCUTb
0603HaYeHmns, KOTopble MMetoTcA B Tabnuue «lepuofmyeckas cuctema XMMUYECKUX
anemeHToB [.M. MeHfeneeBa» C YMC/IOBbIMU XapaKTEPUCTMKaMM CTPOEHWUS aTOMOB
XUMUYECKUX 3/1eMEHTOB (COCTaB W 3apsaf A4pa, oOLllee YuCno  31eKTPOHOB WU
pacnpefeneHue nx rno 3M1eKTPOHHbLIM C/I0AM);

KnaccuguumupoBatb  XUMUYECKWME  3/1eMeHTbl, HeOpraHM4eckue  BeLLECTBa,
XUMUYECKMe peakumyn (Mo 4MC/y U COCTaBY YYacTBYIOWMX B peakuun BeLLECTB,
Mo TenjoBoMy 3eEKTY);

XapaKTepn3oBaTb (ONUCbIBaTb) 00OLLME XUMUYECKME CBOMCTBA BELLECTB Pa3/IMUHbIX
KnaccoB, MOATBepPXAas  OnuMcaHWe  NpuUMepaMu  MONEKYNAPHbIX  YpPaBHEHWI
COOTBETCTBYIOLMX XUMUYECKNX PeakLii;

MPOrHO3MpoBaTh CBOMCTBA BELLECTB B 3aBMCUMOCTM OT MX Ka4eCTBEHHOIO COCTaBa,
BO3MOXHOCTM NPOTEKaHWS XMMUYECKNX NpeBpaLleHnii B pasInyHbIX YCNOBUSX;

BbIYMC/IATL  OTHOCUTENIbHYK0 MOJIEKY/IAPHYIO U MOJIAPHYIO  MacChbl  BELLECTB,
MacCOBYO [0/Il0 XMMWYECKOro 3/1IeMeHTa Nno popmyse COeAVHEHUS, MacCOBYH [AO0JH0
BeLLecTBa B pacTBOpe, NPOBOAUTL PACUETbI MO YPaBHEHWUIO XMMUYECKOWA peakLuu;
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depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

MPUMEHSATb OCHOBHbIE OMEPaLUN MbICAUTENIbHOW AEATENbHOCTU - aHa/IM3 U CUHTES,
CpaBHeHue, 0606LLeHNe, cucTemMaTM3auuio, KnacCuuKaumio, BbISBIEHWE MPUUNHHO-
CNEiCTBEHHbIX CBA3eM - [ANS W3YYeHUS| CBOWCTB BELLECTB WM XUMWYECKUX peakuui,
eCTECTBEHHO-Hay4YHble METOAbI NO3HaHWA - Habn4eHWe, N3MepeHe, MOAENNPOBaHNE,
3KCMEPUMEHT (peasibHbI Y MbIC/IEHHBI);

cnefoBatb NpasuiaM  MOSIb30BaHMSA XMMWYECKOW MOCYyAon W 1abopaTopHbIM
obopyfoBaH/MeM, a Takxke npaBuiam obpalleHus C BelecTBaMM B COOTBETCTBMU
C UHCTPYKUMAMW MO BbIMOMHEHUIO 160PATOPHBIX XMMUYECKUX OMbITOB MO MOMYYEHUIO
N cobupaHMio rasoobpasHbiX BewlecTB (BOAOPOAAa W KWUCIOpPoAa), MNPUroTOBNEHWUHO
pacTBOPOB C OMpefenéHHO MaccoBOI A0Mel pacTBOPEHHOIO BeLLECTBa, MIaHMpoBaTb U
NMPOBOAMTb XMMMUYECKME 3SKCMEPUMEHTbI MO pacrno3HaBaHWUKO PacTBOPOB LLeoYen u
KUCNOT C MOMOLLbIO MHAMKATOPOB (NakMmyc, (heHONMTaNenH, MeTUIopaHX v Apyrue).

K KoHuy o06yyeHus B 9 Ksacce npefMeTHble pe3ynbTartbl Ha 6a30BOM YpOBHe
[O/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YyUatOLLMXCA YMEHWIA:

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKUX MOHATUA: XUMUYECKUIA 3/1EMEHT, aToM,
MO/eKyna, MOH, KaTWOH, aHWOH, NPOCTOe BELLEeCTBO, C/I0XHOE BEeLLeCcTBO, Ba/IEHTHOCTD,
3/IEKTPOOTPULATE/IBHOCTb, CTEMeHb OKUC/IEHUS, XUMWYECKass peakums, XUMUYECKas
CBA3b, TEMNJIOBON 3PgeKT peakuun, MOJb, MONAPHbLIA 06bEM, pacTBOpP, 3/IEKTPONUTHI,
HE3NeKTPONINTLI,  3MIEKTPONIUTUYECKAA AMCCOLMaums, peakuMm WMOHHOro 06MeHa,
KaTanmsaTop, XMMMUYECKOe paBHOBeCWe, obpatumble ¥ HeobpaTMMble peakuuu,
OKWC/INTE/IbHO-BOCCTAHOBUTE/bHbIE peakuun, OKUCNUTENb, BOCCTAHOBUTE b, OKUC/IEHME
M BOCCTAHOB/IEHWE, a/NoTPONnsa, am(gOTEPHOCTb, XMMMYecKas CBA3b (KOBasleHTHas,
MOHHasA, MeTa/l/IMyecKas), KpuUCTa//IMYecKas peLléTka, KOppo3us MeTasfioB, ChnJasbl,
CKOpPOCTb  XMMMWYECKON peakuun, npefenibHO fonyctumas KoHueHTpaumsa TMAK
BeLLEeCTBa;

WNNOCTPUPOBaTb B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUA U MPUMEHATLITU
MOHATUA NPW ONUCaAHNUKN BELLECTB W UX NPEBPALLEHNIA;

MCMO/Ib30BaTb XMMWYECKYHO CUMBOJMIUKY [1F COCTaB/IeHMs (DOPMY/T BELLECTB U
YPaBHEHMI XMMUYECKNX peakLuii;

OnpefienTb  Ba/IeHTHOCTb W CTeMneHb OKWUCNEeHUS XUMWYECKUX 3/1eMEHTOB
B COeMHEHMAX Pa3IMYHOro COCTasa, MNPUHAAJ/IEXHOCTb BELLECTB K OnpefenéHHoMy
Kfnaccy coefivHeHWW no gopmynam, BWUA XUMWUYECKON CBA3WM (KOBaleHTHas, WOHHas,
MeTa/l/InYecKas) B HEOPraHWYeCKMX COeAMHEHUAX, 3apsf MOHa M0  XMMUYECKOM
(hopmynie, xapakTep cpedbl B BOAHbIX pacTBOpax HEOPraHMYecKuX COeAVMHeHWI, Tun
KPUCTa/IIMYECKOWN PELLUETKN KOHKPETHOIO BELLeCTBa;

packpbiBaTb  cMmbicn  [lepuogmyeckoro  3akoHa AO.W.  MeHgeneesa n
AEMOHCTPUPOBAaTL €ro NMOHUMaHue: OMuCbiBaTb U XapakTepu3oBaTb TabNUYHYIO opmy
MepnognYecKo CUCTEMbI XMMMUYECKUX 3/IEMEHTOB: pa3/inyatb MOHATUA «r/laBHas
nogrpynna (A-rpynna)» u «noboyHad nogarpynna (b-rpynna)», manble WU 60nblUMe
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nepuoabl, COOTHOCUTL 0603Ha4YeHWs, KOTOpble MMEKTCS B NEpUOAMYEcKOin Tabnuue,
C YNCNOBLIMM XapaKTepUCTUKaMU CTPOEHNS aTOMOB XMMUYECKUX 3/IEMEHTOB (COCTaB U
3apag a4pa, obuiee YMCO 3NeKTPOHOB W pacnpefeneHne nux no 3MeKTPOHHbIM CosiM),
06BACHATL 06LLMe 3aKOHOMEPHOCTW B U3MEHEHWUW CBOMCTB 3/IEMEHTOB M UX COeUHEHWI
B Npejenax masibIX NepuogoB U rNaBHbIX NOAMPYM € YY4ETOM CTPOEHUS UX aTOMOB;

Knaccuguumposatb  XMMWUYECKME  3/IEMEHTbI,  HEOPraHWYeckme  BeLLeCTBa,
XUMUYECKMe peakumm (Mo 4mciy M cOCTaBy YYacTBYHOLWMX B peakuuMn BeLLECTB,
Mo TeN0BOMY 3(h(eKTy, N0 U3MEHEHUIO CTENEHE OKUC/IEHNA XUMUYECKUX 3/1EMEHTOB);

XapaKTepu3oBaTb (OMWCbIBaTb) 06WMe U crieynguryeckne XMMmyeckue CBOMCTBA
MPOCTbIX N CNOXHbIX BELLECTB, MOATBEpPXAas OnucaHue nprvMepaMm MOJIEKYNAPHBIX U
MOHHbIX YpaBHEHUIA COOTBETCTBYHOLUMX XUMUYECKUX peaKkLuii;

COCTaBNATb YPaBHEHMSI 3NEKTPOMTUYECKON auccoumauum K1CNoT, LWenoven u
COMel, MOSHble W COKpaLLEHHble YypaBHEHWA peakuuMid WOHHOro ob6MeHa, ypaBHeHUs
peakuuii, NOATBEPXXAAIOWNX CYLLECTBOBaHNE FEHETUUYECKOM CBA3WM MeXAY BelecTBamu
Pa3/IMYHbIX K1accoB;

packpbIBaTb CYLHOCTb OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHBLIX Peakuuin NocpeacTBOM
COCTaB/IEHUS 3/IEKTPOHHOI0 6anaHca aTnX peakuuii;

MPOrHO3MpoBaTh CBOMCTBA BELLECTB B 3aBUCMMOCTI OT UX CTPOEHUS, BOSMOXXHOCTY
NMPOTeKaHA XUMUYECKNX NPEeBPaLLEeHNin B pasfInyHbIX YCNOBUSAX;

BbIYACNATb OTHOCUTE/IbHYHO MOJEKYNIAPHYI0O U MOJISIPHYI0  MacChbl BELLECTB,
MacCOBYIO [O/IH0 XMMMWUYECKOro 3/IeMeHTa Nno (popmysie COefMHeHWUs, MacCOBYHO [0/
BeLL,ecTBa B pacTBOPE, NMPOBOAUTL PacYUéThbl MO YPaBHEHWUIO XMMUYECKOW peakuuu;

cobnofatb npasuia Mob30BaHUS  XMMUYECKOW nocyfo Wn  nabopaTtopHbIM
obopyfoBaH/MeM, a TaKxe npasuna obpalleHus C BeliecTBamy B COOTBETCTBUM
C UHCTPYKUMUAMW MO BbINO/HEHUIO Na60PaTOPHbIX XUMUYECKNX OMNbITOB MO MOMYyYEHUIO
N cobmMpaHmMIo razoobpasHblX BeWEeCTB (aMMmaka 1 YrieKUCIoro rasa);

NMPOBOAUTL  peakuuu, MNOATBEPXKAAIOLLME KAYEeCTBEHHbIA COCTaB  Pas/IMYHbIX
BELLECTB: pacrnosHaBaTb OMbITHbIM MyTEM Xnopua-, 6pomng-, nogua-, KapboHar-,
(hochat-, cunmukar-, cynbgart-, rmAPOKCUL-NOHbI, KATUOHbI aMMOHUSA 1N MOHbI N3YYEeHHbIX
MeTaN0B, NPUCYTCTBYIOLLME B BOAHbIX PacTBOPax HEOPraHNYeCKUX BELLECTB;

MPUMEHATb OCHOBHbIE OnepaLun MbICIUTENIbHON AeATENbHOCTU - aHa/In3 U CUHTES,
CpaBHeHue, 006006LLeHMe, CUCTEMATU3AUMNIO, BbISAB/IEHNE MNPUYMHHO-CNEACTBEHHbIX
CBA3E - /19 M3Y4YeHWUs CBOWCTB BELLECTB WU XUMUYECKUX peakuuii, ecTeCTBEHHO-
Hay4Hble METOAbI MO3HaHMA - HabM4eHNe, N3MePeHWe, MOAETMPOBaHUE, 3KCNEPUMEHT
(peanbHbIiA 1N MbICNEHHDIA).
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TEMATWNYECKOE MNAAHNPOBAHWE

8 K/TACC
HanmeHoBaHue
Ne KonnuecTtso
pas3fenos U TeM CopepxxaHme 06yyeHus
n/n yacos

yuyebHOro npegmera
Pa3sgen 1. lNepBoHayasibHble XMMWUYeCKNE MOHATUA

11 Xumusa - BaxKHas 5 MpegMeT XnumMumn. Ponb XUMUN B XKU3HU
obnactb yenoBeka. XMMNA B CUCTEME HayK.
€CTecTBO3HaHMA U Tena v BewecTa. Pu3nyeckme CBOMCTBA
MPaKTUYeCcKo BeLLecTB. ArperatHoe COCTOsHMe
LesaTeIbHOCTY BeLlecTs. [oHATWE O MeTOAaX No3HaHUA
UeoBeKa B XMMWUW. YUCTble BELLECTBA U CMECH.

Cnocobbl pa3fieneHns cMeceil.
XUMUYECKNIA IKCNIEPUMEHT :
JeMoHCcTpayuu:

3HaKOMCTBO C XMMWYECKOI NOCyAoi,

C npasunamu paboTbl B nabopatopum u
npremMammn obpateHns ¢ nabopaTopHbIM
obopyfoBaHMEM.

dur3nyeckune ceoincTea 06pasLoB
HeopraHNMYeCKMX BELLECTB - MEeTa/II0B
N HEMETa//10B.

Cnocobbl pasfeneHns cMecel
(dunbTpoBaHMe, BbinapvBaHue,
ANCTUNNALMSA, XpoMaTorpagus).

OCHOBHble BU[bl AeATeNbHOCTU
obyuJaroLmxcs

PacKpblBaTb CMbIC/T M3YYaeMbIX MOHATUIA.
PackpblBaTb pPo/ib XMMWUW B NPUPOSE Y
XXW3HW YenioBeka, eé CBA3b C ApYrumu
HayKamu.

Pasnnyartb YMCTble BELLEeCTBA U CMecH;
OAHOPOAHbIE N HEOLHOPOAHbIE CMECH.
Paznuuatb (PU3nNYecKne n XMMUYecKme
AB/IEHNS.

CnepoBatb anroputMamM MCMosb30BaHUS
3KCMepPUMEHTa/IbHbIX METOLOB —
HabMOAEHNS N 3KCNEepUMeHTa.
Habntogatb 1 onucbiBaTb 00bEKTHI

npy NPOBeAEHUN AeMOHCTPALUA 1
NabopaTopHbIX OMbITOB MO U3YYEHUIO
(hM3MYeCKMX CBOMCTB BELLECTB, CNOCO60B
pasfeneHns cMecei BeLLECTB.
MpPOBOANTbL XMMUYECKWNIA SKCNEPUMEHT
npv pasfeneHnn cMecei (Ha npumepe
OYMCTKM MOBAPEHHOW CONK) B XOA€
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BelecTsa u
XUMUYecKme
peakuuu

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

JTabopaTopHbIe ONbITbI:

M3yueHne v onucaHme Gu3anyeckmx
CBOWCTB 06pasL,0B HEOPraHNYeCKmX
BELLIECTB.

3yyeHune cnocoboB pasgeneHns cMecel
(C NOMOLLbIO MarHuTa).

MpakTuyeckne paboThl:

No 1. MNpaBmna paboTbl B nabopatopun n
nprémbl o6palLleHns ¢ nabopaTopHbIM
0bopyf0BaHNeM.

Ne 2. Pa3zfeneHune cmeceli (Ha npumMepe
OYUCTKM NOBapEHHOIN CoMNn)

ATOMbI 1 MONEKY/bI. XUMUYECKMe
anemeHTbl. CUMBOJIbI XMMUYECKUX
3N1eMeHTOB. 1pOCTble U CNOXKHbIE
BeLLlecTBa. ATOMHO-MONEKYNAPHOE
yuyeHue.

Xumnyeckas opmyna. BaneHTHOCTb
aTOMOB XUMWYECKUX 3/1eMEHTOB.
3aKOH MOCTOAHCTBA COCTaBa BELLECTB.
OTHOCKTENbHAA aTOMHasA Macca.
OTHOCUTENbHAA MONEKyNspHasa macca.
MaccoBas 00N XMMNYECKOro 3/ieMeHTa
B COEIMHEHUN.

NpaKTUYecKoin paboTbl Ne 2.
CnepgoBaTb npasuiaM MoJsib30BaHUs
XVMMWYECKOWN Mocyaoin 1 nabopaTopHbIM
obopyaoBaHMeM, a Takxe npasuiam
obpaLleHns ¢ XMMUYeCKUMN BeLlecTBamm
B COOTBETCTBUM C MHCTPYKLMEN

MPW BbIMOHEHWUW NMPAKTUYECKOM
paboTtbl No 1

BbicTpanBaTh pa3BépHYTblie NMUCbMEHHbIE
N YCTHble OTBETHI C ONOPOM

Ha MH opMaLmMIo 13 yyebHMKa 1
CMNpaBOYHbIX MaTepunanos, rpaMoTHO
MCMO/Ib30BaTb M3YUEHHbI MOHATUIHBLIN
annapar Kypca XuMmn

OnpefensTe MPU3HAKN XUMUYECKMX
peakuuia, YCNOBUS NX NPOTEKAHUS,
OOBACHATL CYLHOCTb (PU3NYECKUX W
XUMUYECKUX SBMIEHNIA C TOYKN 3pEHUN
aTOMHO-MOEKY/IAPHOTO YYEHNUS.
KnaccnuumpoBatb XMMu4yeckme
peakuun (No ymcny n coctasy
pearvpyroLwmnx 1 06pasyroLLmxcs
BELLLeCTB).

CocTaBnatb (opMy/ibl BUHAPHBIX
BELLECTB M0 Ba/IEHTHOCTU U ONpPeaensTb
Ba/IEHTHOCTb MO (hOPMY/iaM BELLECTB.
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Konnyectso Bellectsa. Monb. MonspHas
macca. B3aMMocBsi3b KonmM4yecTsa, Macchl
N ymcna CTPYKTYPHbIX e4MHUL, BELLECTBA.
PacuyéTtbl No hopmynam XMMUYECKNX
COEIUHEHNIA.

Pur3nyeckme N XMMNYecKme ABMEHNS.
XvMnyeckasa peakumsa 1 eé npusHaku.
3aKOH COXpaHeHWs Macchbl BELLECTB.
XVMUNYecKme ypaBHeHuUs.
Knaccugpukauma XMM1MYecKnx peakuui
(coefuHeHNs, pas3fioXKeHNs, 3aMeLLeHus,
00MeHa).

XVUMUYECKNIA SKCNEPUMEHT :

JemMoHCT paymm:

dun3nyeckre cBoincTea 06pasLoB
HeopraHMYecKnx BELLECTB - MEeTa//I0B U
HeMeTas1/10B.

O6pasubl BELLECTB KOMMYECTBOM 1 MOfb.
dusnyeckune aBneHns (nnaeneHne BOCKa,
TafHWe nbAa, pacTMpaHue caxapa

B CTYMKe, KUMeHNe U KOHZeHcauns
BOfbI).

XUMUYecKue sBneHns (ropeHune ceeun,
npokasvBaHue MefHON NPOBOJIOKN,
B3aUMOZENCTBME COLbl UNN MeNa

C COMAHOIN KUCNOTOW).

HabntofeHne Npn3HaKoB NpoTeKaHus

PaccTaBnatb KO3IP(ULMEHTBI

B YPaBHEHUAX XUMMUYECKUX pPeakLnii.
Habnwogatb 1 onucbiBatb 0ObEKTI

npy NPoBeAeHNN LEeMOHCTPALNIA 1
nabopaTopHbIX OMNbITOB.

MpoBOAMTL BbIYMC/IEHMSA MO (POPMY/Iam
XUMUYECKUX COEANHEHUI N YpaBHEHUAM
XUMUYECKUX peakLUiA.

[MpUMEHATL eCTECTBEHHO- HayU4Hble
MeTOo/bl Mo3HaHWA (B TOM 4uce
HabntoAeHVe, MOAeMpoBaHue,
3KCMEPUMEHT M OCHOBHbIE Onepauuu
MbIC/IUTENIbHON [eATeNbHOCTU
(cpaBHeHMe, Knaccuunkaumns)
BbiCcTpanBaTtb pa3BépHyTble MNCbMEHHbIe
W YCTHbIE OTBETbI C OMOPOiA

Ha MHopMaunio 13 yyebHMKa 1
CNpaBOYHbIX MaTepnasnios, rpamoTHO
MCMOMb30BaTb U3YYEHHbIA NOHATUMAHBIN
annapar Kypca Xmmuu
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XUMNYECKNX peakumin (pasnoxeHue
caxapa, B3aMMOLENCTBME CEPHOM
KMCNOTbI C X/10pMAoM 6apus, nonyyeHue
1 pasnoxexuve rugpokenga megn (1)
Npy HarpeeaHuu, B3anMOAENCTBME
enesa ¢ pactsopom conu meau (I1).
OnbITbl, UNOCTPUPYIOLLME 3aKOH
COXpPaHEeHUs Macchl.

NNabopaTopHbIe ONbIThI:

Co3faHve Mofenein Monekysn
(LwapocTep>KHEBbIX).

OnwuncaHne PrU3NYeCKMX CBOMNCTB
00pa3sL0B HeopraHM4YecKmx BeLLecTB -
MEeTa/INIoB M HEMETa/1/10B.

HabnogeHne ¢manyeckux (nnasneHne
BOCKa, TasHue NbjAa) Y XMMUYECKNX
(ropeHue cBeun, NpoKasMBaHe MeLHOM
MPOBOJIOKN) ABNEHMWIA.

HabntogeHne v onncaHne npr3Hakos
NPOTEKaHNSA XUMUYECKNX peakLuii
pasHbIX TUMOB.

BbluncneHus:

OTHOCUTENbHON MOMIEKY/IAPHO Macchl
BELL,ECTB, MO/IAPHOM MacCbl, MacChbl
BELLEeCTB, MacCbl M KO/IMYeCTBa BELLECTBa;
MacCOBOI [0/ XMMUYECKOrO 3/1IEMEHTA
no hopmyne COeVMHEHNS;
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M0 YPaBHEHMSAM XUMUUYECKUX PeaKLiA:
KO/MYeCcTBa, MacChl BELLECTBA

Mo U3BECTHOMY KO/IMYECTBY, Macce
peareHToB MM NPOAYKTOB peakLum

Pasgen 2. BaxxHeilluve NpeAcTaBUTENI HEOPraHNYEeCKUX BELLLECTB

Toro no pasgeny 20
21  Bo3gyx. Kucnopoga. 6
[MoHATNE
06 okcmngax

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

B NpUpoAe, (hM3nYeckme u XMMUYeCcKme
cBowcTBa (peakumm ropeHus). Okcuabl.
MprmeHeHne kucnopoaa. Crnocobbl
nosly4yeHuns Kucnopoga s nabopatopun u
NPOMbILLeHHOCTU. KpyrosopoT
Kucnopoga B npupoge. O30H -
aNNoTponHas MoAMUKaLna Kucnopoaa.
TennoBon aheKT XUMNYECKOIN peakLnn,
TEPMOXMMUYECKMNE YPaBHEHWS, 3K30-

N 3HLOTepMMYecKme peakuun. Tonameo:
Yronb U MeTaH. 3arpssHeHvie BO3LyXa,
ycueHne NapHUKOBOTO 3h(heKTa,
paspyLLeHre 030HOBOrO C/I0f.
XUMUNYECKNIA 3KCNEPUMEHT :
JeMoHCcTpauum:

KauecTBeHHOe onpefeneHne cofepXxaHus
KNC/TIOPOZa B BO3AYyXe

MonyyeHune, cobupaHne, pacro3HaBaHue

cnonb3oBaTb XMMUYECKYO CUMBOJNKY
AN19 coCTaBNeHns (POPMY/ BeLLecTs,
MONEKY/NAPHbLIX YPaBHEHNI XUMUYECKNX
peakuuii ¢ yyacTmeM Kucnopoga.
XapakTtepun3osatb (ONMcbIBaTh) COCTaB
BO34yXa, ()M3nNYECKNe N XMMUYECKMe
CBOWCTBA KMCNopoaa, cnocobbl ero
NoNyYeHunsi, NPUMEHEHME N 3HAYEHME

B NPUPOAE M XXM3HWN YesoBeKa.
CpaBHMBaTb peakLuy FOPeHns U
MeA/IEHHOr0 OKNCNEHMS.

OO6BACHATb CYLHOCTb 3KOJIONMYECKNX
Npo6/ieM, CBSA3aHHbIX C 3arpA3HEHMEM
BO3ayXa.

CnepoBatb npaBunam 6e3onacHoi
paboTbl B nabopatopuu npu
MCNONb30BaHUN XMMUYECKON Mnocyabl U
060pya0BaHUA, a TakXXe npasuiam
obpalleHnsa C ToOproUYMMU BeLLECTBaMu.
MnaHMpoBaTb M OCYLLECTBMATb Ha
MPaKTVKe XMMNYeCKNe IKCNepUMEHTI,
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2.2

Bogopoa. MNMoHATKe
0 K1CoTax u conax

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

N U3y4eHne CBOMCTB KUCIOpPoJa.
Hab6ntogeHve B3aMOLENCTBUS BELLECTB
C KMC/I0POAOM 1 YC0oBUSA
BO3HMKHOBEHWNA W MPEKpaLLeHNs ropeHus
(noxkapa).

JTabopaTOopHbIiA ONbIT:

O3Hakom/ieHne ¢ 06pasLaMm OKCUAO0B U
ornucaHue Ux CBOMCTB.

MpakTwnyeckas paboTa:

Ne 3. MonyyeHne n cobmpaHune
K1CNopogaa, nsyyeHue ero CBOMCTB.
BbluncneHus:

MOJIEKYNIAPHON MacChbl KMcnopoaa u
030Ha Ha OCHOBAHWMM aTOMHOW Macchbl
XMUMWYECKOr 0 3/1EMEHTE;

KO/IMYecTBa, MaccChl BeLlecTBa

MO YPaBHEHUAM XMMMUYECKUX peakumi
Bogopog - aneMeHT 1 npocToe
BelLlecTBO. HaxoxaeHune Bogopoaa

B NMpupoe, Pusmyeckne n XMMmnyeckue
CBOICTBa, NPMMEHEHNE, CMocobbI
nonyyeHns. Kucnotel v conw.
MonsipHbIi 06bEM ra3oB. PacuéTbl

Mo XUMUYECKUM YpPaBHEHUAM.
XUMUYECKNI IKCMEPUMEHT :

JeMoHCcT paunn:

[Mony4yeHune, cobupaHue u

NMPOBOAUTbL HAGNIOAEHNA, [eNlaTb BbIBOAbI
Mo pesynbTaTaM 3KCrNeprMeHTa

npy NpoBefeHnN N1abopaTopPHbLIX OMbITOB
M NpaKkTUyeckon paboTbl.

BblunCnsATL KOIMYECTBO BELLLECTBA,
06bEM rasa no popmynam.

YyacTBoBaTb B COBMECTHOM paboTte

B rpynre.

BbicTpamBaTb pa3BépHYTbIe NMUCbMEHHbIE
W YCTHble OTBETHLI C ONOPON

Ha MH(OopMaLMIO U3 yYebHMKa U
CNpaBOYHbIX MaTepuasnios, rpamMoTHO
MCMO/Ib30BaTb N3YYEHHbIA MOHATUHbLIN
annapar Kypca XuMmu

PackpbiBaTb CMbIC/T U3yYaeMblX MOHATUI
N MPUMEHATb 3TV NMOHATUSA NPU ONUCaHWUK
CBOWCTB BELLECTB M UX NpPeBpaLLEHW.
XapakTtepun3osatb (OnucbIBaTh)
(hm3myeckne 1 XMMmM4YecKne CBONCTBA
BOAOPOAA, CNocobbl ero noayyeHus,
NPUMeHeHMe.

Cobupatb Npn60op A4/15 NoNyUHeHUs
BOAOpOAaA.

icnonb3oBaTb XMMMUYECKYHO CUMBOJIUKY
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2.3

Bopa. PacTBopbl.
MoHsTHE
00 OCHOBaHUAX

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

pacno3HaBaHune BoAOpoOa.
B3aumopeicTene Bogopoda ¢ OKCUAOM
mean ().

JTabopaTopHbIi ONbIT:

B3anmopeincTBue KUCNOT ¢ MeTa/llaMu.
MpakTunyeckasa paboTa:

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

BbluncneHus:

00bEMa, KOMMYecTBa BeLecTBa rasa

MO ero U3BeCTHOMY KO/IMYECTBY
BeLLecTBa UM 006bLEMY;

00BbEMOB rasoB Mo ypaBHEHUIO peaKLmm
Ha OCHOBE 3aKOHA 06BEMHbIX OTHOLLIEHWIA
rasos

du3myeckne cBONCTBA BOAbl. Boga Kak
pacTBOpUTENb. XMMUYECKMNE CBONCTBA
BO/b!.

OcHoBaHu4.

AN coCTaBfeHNs (hopMy/ BeLLECTB,
MOIEKYNAPHBIX YPAaBHEHNI XMMUYECKNX
peakumin ¢ yyactmem BOLOPOAA.
BbluncnaTb MONSIPHYIO Maccy BELLECTB;
KO/IMYEeCTBO BelLleCcTBa, 06bEM rasa,
Maccy BeLLecTBa;

[MpoBOAMTL PacyéThbl NO YpaBHEHUAM
XUMUYECKNX peakuuiA: KoM4ecTBa,
06bEMa, MacChl BeLLecTBa Mo U3BECTHOMY
Konm4yecTBy, 06bEMY, Macce peareHTOB
U NMPOLYKTOB peakLuu.

Cneposatb npaBuiam 6e30nacHoi
paboTbl B nabopaTopun npwu
MCNOMb30BAHUN XMMMWUYECKOIN MOCY/bl U
060pyi0BaHMs, a TaKkxke npasuiam
obpalLeHns C roproyMmMmn BelllecTeamu

B ObITY.

MnaHMpoBaTb U OCYLLECTBNATb Ha
MPaKTUKe XMMUYeCKne 3KCNepUMeHTHI,
MPOBOANTbL HabMOAeHNS, fenaTb BbIBOAbI
Mo pesy/ibTaTam 3KCNnepmmeHTa.
YyacTBoBaTb B COBMECTHOWN paboTe

B rpynne

PackpblBaTb CMbIC/T M3yYaeMblX NOHATUN
M MPUMEHATb 3TN MOHATUSA NPU ONMUCaHUK
CBOWCTB BELLECTB M UX NpeBpaLLeHNia.
XapakTtepun3oBaTb QPU3NYECKMNE U
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depepanbHas paboyas

PacTBopbl. Po/ib pacTBOPOB B NPUPOJE U
B XKM3HW YenoBeka. KpyroBopoT Bofpbl
B Npupofe. 3arps3HeHne NpupoaHbIX
Bof. OXpaHa 1 04YNCTKa NPUPOAHBIX BOA.
HacblLeHHbIe N HEHACBILLEHHbIE
pacTBopbl. PacTBOPMMOCTL BELLECTB
B BoZe. MaccoBas fond BellecTBa

B pacTBOpe.

XWLLHNYECKNIA 3KCTEPUMEHT

JeMoHCcT paunn:

PacTBOpeHMe BELECTB C pas/IMYHOM
PacTBOPUMOCTbHO.

B3avmMopeincTere Bofbl C MeTan1amu
(HaTpreM 1 KanbLmem).
iccnegoBaHme pacTBOPOB KUCOT U
LLLeI04ei C NOMOLLLbHO UHAMKATOPOB.
NabopaTopHble ONbITbI
ccnepgoBaHme ocobeHHOCTEN
pacTBOPEHMS BELLECTB C Pas3/IMYHOWA
pacTBOPMMOCTbHO.

[MpurotoBneHne pacTsopos

C onpeaenéHHo MaccoBOi Aonel
PacTBOPEHHOIO BELLECTBA.
MpakTuyeckas paboTa

Ne 5. [lpuroTosfieHNe pacTBoOpoB

C OnpeaenéHHoO MaccoBOi aonei
PacTBOPEHHOr O BeLLeCTBa.



nporpamMmMa | Xumus. 8-9 knaccol (6a30Bblil YPOBEHb)

XMMUYECKMe CBOMCTBA BOfbl, €€ PO/b Kak
pacTBOpUTENSA B MPUPOLHbLIX Mpoueccax.
CocTaBnaTb ypaBHEHUSI XMMUYECKNX
peakuuii ¢ y4acTueM BOfbl.

OO6BACHATb CYLLHOCTb 3KOMOMMYECKNX
nNpo6nem, CBA3aHHbIX C 3arpsisHeHNeM
NPUPOAHBIX BOf, CNOCO6bI OYMUCTKM BOApbI
OT NMpUMeCel, Mepbl MO 0XpaHe BOf

OT 3arpsi3HeHus.

MnaHWpoBaThb N OCYLLECTBNATb

Ha MpaKTuKe XMMNYecKme
9KCMNEPUMEHTbI, MPOBOAUTL HabMOAEHMS,
AenaTb BbIBOAbI MO pe3y/ibTaram
aKCnepyvMeHTa Mpu NpoBeLeHNN
NabopaTopHbIX OMbITOB U NPaKTUYECKO
paboTbl.

Cneposatb npasuiam 6e30nacHoi
paboTbl B labopaTtopun npu
MCNONb30BAHUM XMMUYECKOW MOCybl 1
0bopyfoBaHMA.

MpoBOANTL BbIYUC/IEHNA C MPUMEHEHNEM
MOHATUA «MaccoBas LONA BelLlecTBa

B pacTBOpe».

BbicTpanBatb pa3BépHYTble NMUCbMEHHbIE
N YCTHble OTBETbI C OMOPOiA

Ha UH(OopMaUUIo 13 y4ebHMKa K
CMNpaBOYHbIX MaTepUanos, rpPaMoTHO
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2.4

OCHOBHbIe Knacchbl
HeopraHM4ecKmnx
COEAUHEHNI

degepanbHaa paboyas nporpamma , Xumus. 8-9 Knaccbl (6a30Bblil YpOBEHb)

Bbluncnenus:

C UCMO/b30BaHNEM MOHATUSA «MaccoBas
[0/ BELLeCTBa B pacTBOpE»
Knaccngukaumsa HeopraHmyeckux
coeguHeHunin. Okenabl. Knaccudgukaums
OKCKAOB: coneobpasytoume (OCHOBHbIE,
KUC/OTHbIE, aM(OTePHbIE) 1
Hecosieobpasytowne. HomeHknatypa
OKCAO0B. PU3NYECKME U XMMUYECKUe
CBOMCTBa OKCUAOB. IMonyYeHne OKCUIOB.

OcHoBaHus. Knaccupmkalms 0CHOBaHWIA:

LENoYnN 1 HepacTBOPMMbIE OCHOBaHMS.
HomeHKnaTypa oCHOBaHUIn. Pusnyeckune
N XMMUYECKME CBOMNCTBA OCHOBaHWA.
IMonyyeHne 0CHOBaHWMN.

Kucnotbl. Knaccugpumkauma Kucnor.
HomeHKnatypa Kucnot. dusunyeckne

M XUMUYECKME CBOMCTBA KWUCNOT. PAag,
aKTMBHOCTWU MeTasinoB H.H. bekeToBa.
[MonyyeHne KUCNOT.

Conun. HomeHknatypa cone.
dur3nyeckme 1 XMMUYeCcKne CBOMCTBA
conent. MNony4yeHne conei.
"eHeTnYecKas CBA3b MeXAY Kraccamu
HeopraHMYecKnx CoenHeHUN.
XNMnuyeckni IKCNEPUMEHT :
JemoHcTpayuu:

MCNOMb30BaTbh U3YUEHHbIN MOHATUIAHbIN
arnnapart Kypca Xumum

KnaccuguumnpoBaTb n3yvaemblie
BeLLlecTBa Mo cocTaBy W CBOMCTBaM.
CocTtaBnsitb POPMY bl OKCUAOB, KMCMOT,
OCHOBaAHW, CONMeN U Ha3blBaTb UX

No MeX/yHapoAaHOl HOMeHKNaType.
MporHo3npoBaTb CBOWCTBA BELLECTB

Ha OCHOBE 0OLMX XMMUYECKUX CBOWCTB
N3yYeHHbIX KNaccoB/rpynn BeLLecTs,

K KOTOPbIM OHW OTHOCSITCS.

CocTaBnsiTb MOJIEKY/ISIPHbIE YPaBHEHUS
peakuuii, UNNCTPUPYHOLLNX
XUMWYECKMe CBOMCTBA MU CNOCOObI
MOMYYEHNS BELLLECTB M3YYEHHbIX
Knaccos/rpynn, a Takxe
NOATBEPXAAKLWMNX FTEHETUYECKYHO
B3aMIMOCBS3b MEXAY HUMMW.
Mpon3BoAUTb BbIYUCIEHUS

M0 YypPaBHEHUAM XUMMUYECKUX peakLuii.
MnaHMpoBaTb N OCYLLLECTBNATD

Ha NpaKTNUKe XMMn4eckKme
9KCNEepUMEHTbI, NPOBOANTL HabNtoAeHMS,
AenaTb BblBOAbI MO pe3y/ibTatam
3KCMepuMeHTa Npu NpoBeAeHnN
NabopaTopHbIX OMbITOB N MPaKTUYECKNX
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WToro no pasgeny:

30

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

O6pasLbl HeopraHMYecKMx BeLLEeCTB
Pas/INyHbIX KIaccoB.

OnbITbl, UANKOCTPUPYIOLLNE XUMUYECKNE
CBOWCTBA KNacCcoB HeOpraHM4YecKmx
BELLeCTB.

JTabopaTopHble ONbIThl

OnpepgeneHve pacTBOPOB KWUCIOT U
LLie/IoMei ¢ NOMOLLbH UHAMKATOPOB.
3yyeHne B3aMMOAENCTBUSA KUCNOT

C MeTa/l/lamMmu, peakuuii HernTpanmsalmuu.
B3anvMoecTBME pacTBOpa CEPHOM
KUCNOTbI ¢ okeugom megmn (U).
[MonyyeHne HepacTBOPMMbIX OCHOBaHWIA.
BbITeCHEHME OfHOr0 MeTasina Apyrum
13 pacTBopa COoNw.

MpakTunyeckas paboTa

Ne 6. PeLLeHMe aKCnepuMeHTa/IbHbIX
3afay o Teme «BaxHeline Knacchbl
HeopraHMyeckux CoeanHeHUN».
BbluncneHus:

MO YPaBHEHUAM XMMUYECKOIN peakuuu:
KO/InYecTBa BeLlecTa, 06bEMa, Macchl
Mo M3BECTHOMY KOJINYECTBY BELLECTBA,
06bEMY, Macce peareHToB Un
NPOAYKTOB peakLmu

pabor.

Cneposatb npasuiam 6e3onacHoi
paboTbl B nabopaTtopum

MPW UCNOMb30BaHNWN XMMMWUYECKOM
nocyfbl 1 06opyaoBaHus.

BbicTpanBaTb pa3BEpPHYTbIE MUCbMEHHbIE
M YCTHble OTBETbI C ONOPON

Ha MH(OoPMaUno 13 y4yebHMKa U
CMPaBOYHbIX MaTepnasioB, rpaMoTHO
MCMOMb30BaTb U3YUYEHHbIW MOHATUNAHBIN
annapar Kypca Xummm

3



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

Pasgen 3. MNMepunognyecknii 3akoH 1 Meprognyeckas cncteMa XMMmUYecKux anemMeHToB [. V. MeHgeneeBa. CTpoeHue
atomoB. Xumunyeckas cBs3b. OKUCNUTENbHO-BOCCTAHOBUTE/IbHbIE peakLunmn

31

MepuoanyecKmnin
3aKOH U
Mepunognyeckas
cucTema
XVMUYECKNX
3/1EMEHTOB

O. . MeHpeneesa.

CTpoeHune aToma

7

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

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

O.WN. MeHpeneeBa. KopoTkonepunoaHas U
AJIMHHONepuoaHas hopMmbl
MeprogMYecKoi CUCTEMbI XUMUYECKNX
anemeHToB A.M. MeHaeneeBa. epuoapl
W rpynmnbl. @U3NYECKUIA CMbICT
NnopsiAKOBOro HoMepa, HOMEPOB Nepunoa
W TPYNMbl 3/1EMeHTa.

CtpoeHune aTomoB. CocTaB aTOMHbIX
Anep. M13otonbl. SneKTpoHbl. CTpoeHne
3/IEKTPOHHbIX 060/104EK aTOMOB MepBbIX
20 XMMUYECKNX 3/1EMEHTOB
MepnoanyecKoin cucTeMbl

O.W. MeHpeneeBa. XapaKTepucTtumka
XMUMWYECKOro 3fieMeHTa

M0 ero NosIoKeHUto B Mepnogunyeckoi
cucteme .. MeHpeneesa.
3aKOHOMEpHOCTU M3MEHEHNS pagunyca

PacKpblBaTb CMbIC/T NEPUOLMYECKOTO
3aKOoHa.

OnucbiBaTh CTPOEHME Tabnnubl
«[eprofmnyeckas cMcTeMa XMMUYECKUX
anemeHToB .. MeHaeneesa».
MogennpoBaTb CTPOEHME aToma,
9HepreTUYeCKMX YpoBHEN W NOLYPOBHeN
npy NOMOLLM PUCYHKOB, 3N1EKTPOHHbIX
KOH(Urypauui v 3fIeKTPOHHO-
rpauyeckmnx opmyr.

MoACHATL (DU3NYECKNIA CMbICTT
nopsAKOBOro HoMepa, HOMEpPOB Nepuosa
W TPynnbl 3/1eMeHTa.

XapakTepu3oBaTb XMUYECKUNE 3/IEMEHTHI
nepBbIX TPEX NepuoaoB, Kalui, KasibLmia
N UX COEMHEHNSA MO MOMOXKEHUIO

B [Nepuoanyeckon cucteme

O.W. MeHpeneesa.

O6BbACHATL 00LLMEe 3aKOHOMEPHOCTU

B MI3MEHEHWW CBOMNCTB XUMUYECKUX
3/1IEMEHTOB (M3MeHeHue pafnyCcoB
aToOMOB, 3M1eKTPOOTPULIATENBHOCTH,
B&/IEHTHOCTUN) U UX COeAUHEHWI

B Npefjenax MasiblXx NePUOLOB W rNMaBHbIX
MOArpynmn ¢ yY8TOM CTPOEHUSA nX
aToOMOB;
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3.2

Xumunyeckasa CBA3b.
OKucnuTesnbHo-
BOCCTaHOBUTE/IbHbIE
peakLuunn

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

aTOMOB XMMUYECKMX 3/1EMEHTOB,
MeTa/IINYeCKUX N HEMETaIINYECKMUX
CBOWCTB MO rpynnam n nepuopam.
3HayeHue NeproanyecKoro 3akoHa u
MeproAMYECKO CUCTEMbBI XUMUYECKNX
3/1EMEHTOB [19 Pa3BUTUA HayKu 1
npakTnkn. 4.. MeHgenees - YUY€HbIN 1
rpakKaaHuH.

XVMUYECKUNIA 3KCNEPUMEHT :

JeMoHCT pauun:

B3aumogeincTemne rugpokcmaa LMHKa

C pacTBOpamu KUCNOT W LLeNIoYei.
MogennpoBaHne CTPOEHNS MOSIEKY/T

NPV NOMOLLM PUCYHKOB, MOAENEN,
3NIEKTPOHHBIX Y CTPYKTYPHbIX (hopmyi.
Tabnuua «Meprognyeckas cuctema
XUMUYECKNX 3/1IEMEHTOB

O.W. MeHpeneeBa».

JlabopaTopHble OMbITbl

O3Hakom/ieHMe ¢ 0bpasuamm MeTasnNoB U
HemeTas/10B

XuMnyeckasn cBsAsb. KoBaneHTHas
(monsapHaa 1 HenonfsapHasa)CBA3b.
SNEKTPOOTPULATENBHOCTL XMMNYECKMX
3neMeHToB. MoHHasA cBAsb. CTeneHb
okucneHuns. OKUcANTesIbHo-
BOCCTAHOBUTE/bHbIE peakunn. Mpoueccol

YyacTBoBaTb B COBMECTHOW paboTe

B nape wunu rpymnre.

BbiCcTpanBaTb pa3sBépHYTble NUCbMEHHbIE
M YCTHbIEe OTBETHI C OMOPOiA

Ha MH(opMaLMIO 13 yyebHUKa 1 ApyruxX
MCTOYHWUKOB, B TOM yucne VIHTepHeTa

PacKpblBaTb CMbIC/T M3yYaeMblX MOHSATUIA.
Onpeaenstb BUA XMMWYECKOI CBA3N

B COEANHEHUN.

MogennpoBaTb CTPOEHUE MOJIEKY/T

Npy NOMOLLM PUCYHKOB, MOJENei,
3NEKTPOHHBIX U CTPYKTYPHbIX hopmy.
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WToro no pasgeny
Pe3epBHOe Bpems

OBLLEE 4YMCNO YACOB
Mo NMPOrPAMME

w

68

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

OKWUC/IEHUS 1 BOCCTAHOB/IEHNS.
OKucnnMTeNn 1 BOCCTAHOBUTENN.
XUMNYECKNIA IKCMEPUMEHT: U3YYeHMe
06pa3sLoB BeLLEeCTB MeTasl/10B U
HeMeTasNoB, B3aMMOEeNCcTBMNe
rMAPOKCMAA LUMHKa C pacTBOpaMun KUCNOT
W LLeNoYen, NpoBeseHne OMbITOB,
WNTIOCTPUPYHOLLMX NPUMEpbI
OKUCNNTENbHO-BOCCTaHOBUTE/bHbIX
peakuuii (ropeHue, peakumm
pasnoXeHWs, COeANHEHNS).
XUMMNYECKNIA IKCIEPUMEHT :
[eMoHCT pauuu:

OnbITbl, UANKOCTPUPYIOLLUE MPUMEpSI
OKUCNNTENbHO-BOCCTAHOBUTENbHbIX
peakuuin (ropeHne, peakumm
Pa3NoXeHUs, COeAVHEHNS)

Vcnonb3oBaTb XMMUYECKYH CUMBOJIUKY
[/ COCTaB/IeHUs (hOpMY/1 BELLLECTB,
3N1EKTPOHHOr0 GanaHca peakumii.
OnpepensTb CTerneHb OKUC/IEHNSA aTOMOB
XUMUYECKMX 3/IEMEHTOB MO hopmyiam U
COCTaB/IATL (hOpMY bl BUHAPHBIX
COeIHEHWNIA NO CTENeHN OKUCNEHUS
aTOMOB XMMMWYECKUX 3/1eMEHTOB.
OnpefensiTb OKUCNNUTENb U
BOCCTaHOBUTE/b. PaccTaBnaTh
KO3(PUUMEHTBI B CXemMax MPOCTbIX
OKUC/NTENIbHO-BOCCTAHOBUTE/IbHbIX
peakumii MeTOA0M 3M1EKTPOHHOTO
banaHca.

Habnofats XMMNYECKre onbIThl

no nnaHy, aHaM3npoBaTb U fenaTb
BbIBO/bI.

Wcnonb3oBatb VIKT gna co3gaHua
Mogenei, NoOAroToBKM Npe3eHTaLuii,
[OKNaf0B Mo Teme.

BbicTpanBaTb pa3sBepHYTbIE MUCbMEHHbIE
M YCTHblE OTBETbI C ONOPOWA Ha
NH(OPMALMIO N3 YHEOHMKA 1 ApYTUX
MCTOYHWUKOB, B TOM uucne VIHTepHeTa
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9 KNNACC

HanmeHOBaHuMe

Ne Konnuectso

pa3fenoB U Tem

n/n yacos

yuebHOro npegmeTa

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

CopepxkaHue 06y4yeHus

Pasgen 1. BewlecTBO N XMMUYECKUe peakumnu

11 [loBTOpeHuE M 5
yrny6neHue 3HaHWi
OCHOBHbIX pa3fenos
Kypca 8 Knacca

Mepuogunyeckunin 3akoH. MNeprognyeckas
cUCTeEMa XUMUYECKUX 3/1eMEHTOB

O.W. MeHpeneesa. CTpoeHme aTOMOB.
3aKOHOMEpPHOCTWN B U3MEHEHWW CBOICTB
XUMUYECKUX 3M1EMEHTOB MEPBbLIX TPEX
NepuoaoB, Kanusa, Kaibumua u mnx
COeAiHEHWNIN B COOTBETCTBUU

C NONOXEHNEM 3/1eMEHTOB

B Mepnoanyeckoin cucteme U CTPOEHEM
NX aTOMOB.

CTpoeHue BeLLecTBa: BiAbl XUMUYECKO
CBA3N. TUNbl KPUCTIMYECKNX
PeLETOK, 3aBUCMMOCTb CBOWCTB
BeLLecTBa OT TUMa KPUCTaIMyeCcKom
PELETKN W BUAA XMMUYECKOIN CBA3N.
Knaccugukaums n HomeHknatypa
HeopraHM4Yecknx BeLecTB. XMMun4yeckme
CBOWCTBA BELLECTB, OTHOCALLMXCA

K pas3/InyHbIM Kaccam HeopraHu4eckmnx
COEANHEHWI, TeHeTUYeCKas CBsI3b
HeopraHM4ecknx BeLLecCTB.

OCHOBHble BU/bl AeSATeNIbHOCTY
obyyaroLmxcs

XapakTepn3oBaTb XMMNYECKME 3NIEMEHTLI
rnepBbIX TPEX NEpPUOAOB, Kana U KasibLus
Mo X NONOXeHWIO B Mepuoanyeckon
cucteme . . MeHaeneesa.
Knaccuguumposatb 1 Ha3blBaTb
HeopraHn4yeckue BeLLecTBa U3YUYeHHbIX
K/1accos.

OnucbiBath 06LLME XUMUYECKNE
CBOWCTBA BELLECTB Pa3/IMYHbIX KNaccos,
MOATBEPXKAaTb CBOMCTBA NpYMepamu
MOJIEKYNAPHBLIX YPaBHEHUI XUMNYECKNX
peakumia.

OnpefenaTb BUA XMMUYECKON CBA3N U
TUM KPUCTATMYECKON PELLETKM
BeLLeCTBa.

MporHo3npoBaThL CBOWCTBA BELLECTB

B 3aBMCMMOCTU OT UX CTPOEHUS.
BbiCcTpanBaTh pa3BépHyTble MUCbMEHHbIE
M YCTHbIE OTBETHLI C OMNOPOiA

Ha MH(opMaLMio 13 y4ebHMKa ©
CNpaBOYHbLIX MaTepuanos, rpamoTHO
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12

OCHOBHble
3aKOHOMEpHOCTH
XUMUYECKNX
peakuuin

denepansHas pabodas nporpamma  Xumus. 8-9 knacchl (6a30Bblii YPOBEHb)

XUMUYECKUIA IKCNEPUMEHT :
[eMoHCcTpaumm:

O3HaKOMJIEHUE C MOAENsMU
KPUCTaIIMYECKNX PELLETOK
HEOpPraHNYecKnX BeLLEeCTB - MeTa/l/I0B
1 HemeTanoB (rpadura u anvasa),
C/MIOXHbIX BeLWecTB (Xfopuga HaTpus)
Knaccngumkauma Xummnyecknx peaxkumm
Mo pasIMyHbIM Npu3Hakam (Mo yncny u
COCTaBYy Y4acTBYHOLUUX B peakuum
BELL,ECTB, N0 TEMI0BOMY 3NEKTY,

M0 M3MEHEHWIO CTeMNeHel OKUCEHNS
XUMUYECKMX 3/IEMEHTOB,

Mo 06paTMMOCTK, MO y4acTUio
Katanmsatopa). IK30- U1
9HAOTEPMUYECKIME peaKLuu,
TEPMOXUMUNYECKME YPaBHEHUS.
[MOHATNE O CKOPOCTM XUMUYECKON
peakumun. MNoHATME 06 0bpaTUMBbIX

1 HEOBPaTUMbIX XMMMUYECKNX peakuusX.
[MOHATNE O FOMOreHHbIX M reTeporeHHbIX
peakumax. MoHATUe 0 KaTann3e.
[MOHATNE O XMMUYECKOM PaBHOBECUN.
daKTopbl, BAMAKOLME HA CKOPOCTb
XUMUYECKOW peakumm 1 NonoxeHme
XUMUYECKOro paBHOBeCHS.
OKUCINTENbHO-BOCCTAHOBUTE/NbHbIE

MCMO/b30BaTb M3YUYEHHbIN NOHATUAHbI
annapaT Kypca XvMMuu

PacKpblBaTb CMbIC/T M3YYaeMbIX MOHATWIA
M NMPUMEHSATbL 3TV NOHATUSA NPX ONMUCaHNW
CBOWCTB BELLECTB N UX NpeBpaLLeHNN.
Knaccndmumposatb XMMUYECKME
peakuun No pasNInyHbIM MpU3HaKaMm.
YcTaHaB/MBaTb 3aBUCUMOCTb CKOPOCTH
XVIMUYECKON peakuumn OT pasfnyHbIX
(hakTOpOB.

[NporHo3npoBatb BO3MOXHOCTU
MPOTEKAHNA XMMNYECKUX NPEBPALLEHWIA
B Pas3/INYHbIX YCNOBUSAX.

OnpegensiTb OKUCAUTENb U
BoccTaHoBUTeNb B OBP.

CocTaBnATb 3/IEKTPOHHbINA GanaHc
peakuun.

Mpoun3BOAUTL BbIYMCIEHNA

M0 XMMUYECKNM YPABHEHUSM.
Y4acTBoBaTb B COBMECTHOM paboTe

B Mape wuau rpynne.

BbicTpanBaTh pa3BépHYThble NMUCbMEHHbIE
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13

DNeKTpPoNmUTNYecKas
avccoumaums.
Xumunyeckue
peakuum

B pacTBopax

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

peakLum, 3NeKTPOHHbIN GanaHc
OKWUC/INTE/IbHO-BOCCTAHOBUTENbHOM
peakummn. CocTaB/ieHNe YpaBHEHWA
OKWUC/NNTENIbHO-BOCCTAHOBUTE/bHbIX
peakuuii ¢ UCNOMb30BaHNEM MeToa
3/IEKTPOHHOro 6anaHca.

XUMUYECKUIA 3KCNEPUMEHT :
JeMoHCcTpaumm:

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

OnbITbl, UNKOCTPUPYIOLLME NPUMEpPDI
OKWUC/INTENIbHO-BOCCTAaHOBUTE/IbHbIX
peakumnin (ropeHune, peakumm
Pa3noXeHus, CoefUHeHNs).
BbluncneHus:

KO/M4yecTBa BelLlecTBa, 06bEMa 1 Macchbl
peareHToB WM NPoAYKTOB MO
YPaBHEHUAM XUMUYECKNX peakLnii
Teopust 3aNeKTPONUTNHECKON
anccoumaunn. SneKTponnTbl 1
HeaneKTponuTbl. KaTMOHbI, aHNOHBI.
MexaHn3m guccoumaumm BeLecTs

C Pa3IMYHbIMK BMAAMU XUMUYECKOMN
cBA3n. CTeneHb guccoumaunn. CunbHble
N crnabble 3MEeKTPONIUTI.

PeakuUun MOHHOro obMeHa. YCnoBus

N YCTHbIE OTBETbI C OMOPON

Ha MHopMaUno 13 yyebHNKa U
CMPaBOYHbIX MaTePUaNoB, rPaMoTHO
MCMO0/b30BaTb U3YYEHHbIA MOHATUIAHLIN
annapart Kypca XvMuu

PacKpbIBaTb CMbIC/ M3y4YaeMblX NOHATUIA,
a TaKXXe CMbIC/ TeopUK
3NEKTPONUTUYECKOI AnccoLmaLni.
OG6BACHATL NPUYUHBI
3NEKTPONPOBOHOCTUN BO/HbIX PacTBOPOB
BELLECTB, pa3nyaTh Cnabble U CUbHbIE
3NEKTPONNTbI.

CocTaBNsATb YpaBHEHMS guccoumauum
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depepanbHas paboyas nporpamma | Xumums. 8-9 knaccol (6a30Bblil ypOBEHb)

NPOTEKaHNsA peakunini MOHHOro 06MeHa,
MOSIHblE U COKPaLEHHbIE MOHHbIE
ypaBHeHus peakuuidi. CBOMCTBA KUCNOT,
OCHOBaHWI ¥ COei B CBETE
npeacTaBneHnii 06 3NeKTPONNTUYECKOW
anccoumanmn. KayecTBeHHble peakuum
Ha MOHbI. TOHATUE O TMAPONN3e CONEN.
XUMMNYECKNI 3KCMEPUMEHT :

[leMoHCT pauuu:

WccnepoBaHue 3nekTponpoBOAHOCTH
pacTBOPOB BELLECTB, npoLecca
auccoumnaumm KUCNoT, Wwenoyei

1 coneut (BO3MOXHO UCMO/b30BaHUe
BUeoMaTepunanos).

OnbITbl, MNNKOCTPUPYIOLLNE NPU3HAKN
NMPOTeKaHUA peakuuii MIOHHOro obMeHa
(obpa3oBaHMe OcafKa, BbleneHne rasa,
obpa3oBaHue BOfbl).

Pacno3HaBaHMe HeopraHM4ecKumx
BELLECTB C MOMOLLbK KayeCTBEHHbIX
peakuuii Ha UOHBI.

JTabopaTOopHbIii ONbIT:

N3yyeHre Npn3HaKOB NPOTEKAHUA
peakuMn MOHHOro 06MeHa B pacTBOpax
3NeKTPoMTOoB (C 06pasoBaHMEM 0CafKa,
BblAe/leHMeM rasa, 06pasoBaHMEM BOfpbl).
MpakTunyeckas paboTa:

KWUCNOT, LUENoYen 1 Conei, nonHble n
COKpaLEHHbIE MOHHbIE YpaBHeHUS
XUMMUYECKNX peakuuii MOHHOTo 06MeHa,
KpaTK1e UOHHble YpaBHEHUS NPOCTbIX
peakuuii rmaposinsa Conei.
XapaKTepn3oBaTb 06LLME XUMUYECKIME
CBOWCTBa BELLECTB Pa3/INYHbIX K1accoB
Ha OCHOBE TeOpUU 3NIEKTPOSIUTUHECKON
auccoumaunn; NnoaTeepXXKaaTb CBOMCTBA
npYMepammn MONEKYNAPHbIX U MOHHbIX
YPaBHEHNI XUMMNYECKNX peaKLmiA.
PellaTb aKCnepnMeHTaNbHbIE 3a4a4m

Mo Teme.

MnaHWpoBaTb M OCYLLECTBNATbL

Ha NpaKTUKe XMMN4Yeckme
9KCMepPUMEHTbI, NPOBOAUTL HabNtOAeHWS,
AenaTb BbIBOAbl MO pe3y/bTaTam
aKCnepumeHTa Npy NpoBeLeHUN
NnabopaTopHbIX OMbITOB U NPaKTUYECKNX
paboT.

CnepoBatb npasunam 6e3onacHom
paboTbl B nabopatopun npu
MCMONb30BaHUN XMMUYECKOIW nocyapl v
obopypoBaHus.

MpoBOAUTL BbIYMCIEHNS MO XUMUYECKUM
YpPaBHEeHUAM.

Yu4acTBOBaTb B COBMECTHOM paboTe
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WToro no pasgeny
Pa3fen 2. HemeTanibl N UX COeAHEHUA
21 Obuwasn 4
XapaKTepucTuka
XUMUYECKNX
3/1EMEHTOB
VIIA-rpynnbl.
["anoreubl

depnepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblii yPOBEHb)

Ne 1. PelueHue akCnepuMeHTaIbHbIX
3aflay no Teme.

BbluncneHuns:

MO YPaBHEHUSAM XUMUYECKUX peakLmii

17

O6Las xapaKTepucTMKa raioreHos.
OC06EHHOCTN CTPOEHUS aTOMOB,
XapaKTepHble CTENEHWN OKUCNEHNS.
CTpoeHune 1 (prsnyeckmne CBOMCTBa
MPOCTbIX BELLECTB - Fa/lOreHoB.
XMMUYecKne CBOMUCTBA Ha NprMepe
xnopa (B3aMMOeNCcTBME C MeTa/1laMu,
HemeTasinamu, Lenoyamm).
Xnoposogopos. ConsHaa KUCNoTa,
XUMWUYECKMNE CBOWCTBA, MOyYeHue,
npumMeHeHue. [encTBure xaopa u
X/I0pOBOAOPOAA HA OpraHN3M YesioBeka.
BaxkHenLme Xnopuabl U X HaxoxieHve
B Mpupoge.

XUMUYECKNI IKCNEPUMEHT :
JemMoHCcTpauun:

OnbITbl, OTpaXatoLme husnyeckme un
XUMWUYECKME CBOWCTBA ra/loreHOB N UX
COeAnHeHU (BO3MOXHO MCNO/b30BaHMe

B Mape wunu rpynne.
BbicTpamBaTb pa3BépHyTble MUCbMEHHbIE
M YCTHbIE OTBETbI C OMOPON

Ha MHOPMaLNIO U3 Y4ebHMKa 1 Apyrnx

MCTOYHMKOB MHOpMaL MK, B TOM Ymnche

VHTepHeTa

OO6BbACHATL 06LLMEe 3aKOHOMEPHOCTY

B MI3MEHEHMMN CBONCTB HEMETA/INIOB N UX
COefIMHEHWIA B Npejenax MasbixX
MepuvosOoB Y rNaBHbIX NOArpynn
Meprofnyeckort CUCTEMbI XUMMUYECKNX
3/IEMEHTOB C YYBTOM CTPOEHUA UX
aTOMOB.

Xapakrepu3oBaTb (PU3NYECKME U
XMUMWNYECKMEe CBOMCTBA MPOCTbIX BELLECTB
raforeHoB (Ha npumepe xsopa) u
C/IOXHbIX BeLLEeCTB (X/10p0BOAOPOAA,
Xfopuga Hatpus), cnocobbl nx
Mofly4yeHns, NpUMeHeHNe U 3Ha4YeHue

B MPUPOLE Y XMN3HWN YeNOBEKa.
OnpefensTe X/I0PUA-NOHBI B pacTBOpeE.
MnaHMpoBaTb N OCYLLECTBATD

Ha NPakTMKe XMMUYecKune
9KCMepUMEHTbI, NPOBOANTL HAGNIOAEHNS,
[enatb BbIBOALI MO pe3y/ibTaram
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2.2

O6uas
XapaKTepucTunKa
XUMUYECKMX
3/1eMEHTOB
VIA-rpynnbl. Cepa
N eé coeguHeHua

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

BUEOMaTepranos).

O3Hakom/ieHMe ¢ 0bpa3uamm X10puaoB
(ranoreHngos).

JTabopaTOopHbINA ONbIT:

3yueHne CBOMCTB COMSHON KUCNOTHI.
MpoBefeHMe Ka4yeCTBEHHbIX peakLui
Ha X/10pU-NOHbI.

MpakTnyeckasa paborTa

Ne 2: MonyyeHne CONMAHON KMUCNOTbI,
N3y4yeHne eé CBOICTB.

BbluncneHuns:

N0 YpaBHEHNAM XUMUYECKUX peakLni,
eC/ OfWH N3 peareHTOoB AaH B M30bITKe
O6Las xapaKTepucTMKa 3/1EMEHTOB
VIA-rpynnbl. OCO6EHHOCTN CTPOEHMS
aTOMOB, XapaKTepHble CTemneHn
OKUCNEHWS.

CTpoeHue 1 (hr3nyeckmne cBOMCTBA
MPOCTbIX BELLECTB - KUCMOpoaa v cepbl.
ANNOTPONHbIE MOAN(MKaLUN K1Copoda
N cepbl. XMUYeCKNe CBONCTBA Cepbl.
CepoBofopoa, CTpoeHMe, nsmyeckme n
XUMMYECKNE CBOWCTBA.

OKcuabl cepbl Kak MpeacTaBuUTenu
KWUCNOTHbLIX OKCWUOB.

CepHasa Ku1cnota, usnyeckme un
XUMUYECKME CBONCTBA (06LLME KaK

aKCNepuMeHTa Npy NPoBeAeHNN
NabopaTopHbIX OMbITOB U NPaKTUYECKNX
pabor.

CnepfoBaTb npasuiaMm 6e30nacHoM
paboTbl B nlaboparopmm

MpW MCNONb30BaHUN XUMUYECKOA
nocyabl 1 060pyA0BaHMS.

BbicTpanBaTth pasBépHyTble NMUCbMEHHbIE
W YCTHble OTBETbI C ONOPO

Ha MH opMaLMIO 13 y4ebHMKa 1
CNpaBOYHbIX MaTepuanos, rpaMoTHO
MCMONb30BaTb NU3YUeHHbIA MOHATUIAHBIN
annapar Kypca XrmMum

O6BbACHATL 06LLME 3aKOHOMEPHOCTH

B UI3MEHEHWW CBOMNCTB 3/1EMEHTOB
VIA-rpynnbl U UX COeMHEHUI C YYETOM
CTPOEHMUSA 1UX aTOMOB.

XapakTepunsoBaTb (m3nyeckue u
XUMWUYECKME CBOMCTBA NPOCTOrO
BeLL,EeCTBa Cepbl U eé CoeiNHEHN
(cepoBogopoaa, OKCUA0B Cepbl, CEPHOM
KWCMOTbI, CYNb(haToB), Crnocobbl nx
Mosly4yeHuns, MPUMEHEHNE U 3HAYEHME

B MPUPOLE W XXU3HWN YesioBeKa.
OnpepgensaTte Hannume cynbgaT-noHOB

B pacTBope.

OOBACHATbL CYLHOCTb 3KONOTNYECKUX
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®epfepancHaa paboyas

NpeLcTaBUTENA Kacca KUCMOT U
cneundguryeckme). XMUYeckne peakumu,
nexawine B 0CHOBE NPOMbILLIEHHOTO
crnoco6a nosily4yeHns CEPHON KUCNOTbI.
MpumeHeHne. Conu CepHOM KUCNOT,
KayeCTBEHHasa peakumsi Ha Cy/b(haT-noH.
HaxoxeHwne cepbl 1 €€ CoeIMHEHNIA

B npupoge. XMMMUYeCKoe 3arpsa3HeHune
OKpY>KatoLLen cpefibl CoOeAUHEHNSAMM
cepbl (KUCNOTHbIE JOXAW, 3arpsi3HeHMe
BO34yXa 1 BOAOEMOB), CrOCOObI ero
npefoTBpaLLeHNs.

XUMUNYECKNIA IKCNEPUMEHT :

[leMoHCT pauun:

O3HakoMm/ieHme ¢ obpasuamn cepbl 1 eé
COeANHeHNAMU (BO3MOXKHO
MCMOo/b30BaHVeE BUAeOMAaTEPNAOB).
HabntoaeHue npouecca o6yrnMeaHus
caxapa nog AencTerem
KOHLEHTPMPOBAHHOW CEPHON KUCMOTbI.
NabopaTopHble OMbITbI:

3yyeHne XMMUYECKNX CBONCTB
pa3baBneHHON CEPHOW KUCNOTbI.
MpoBefeHMe Ka4yeCTBEHHOW peaKkLMmn Ha
Cynbart-noH 1 HabnaeHe nNpusHaka
€€ NpoTeEKaHA

rpamma | Xumusi. 8-9 Knaccbl (6a30Bbli YPOBEHb)

npo6nemM, CBA3aHHbLIX C NepepaboTKoi
COeIMHEHWIN cepbl.

MnaHMpoBaTb M OCYLLECTBNATb

Ha NPaKTUKe XMMUYecKme
9KCMNEePUMEHTbI, NMPOBOAUTL HabNOAEHUS,
Jenatb BbIBOAbLI MO pe3ynbTaram
3KCMNepUMeHTa.

CnepnoBatb npasunam 6e30nacHoOMm
paboTbl B nabopatopuu

MPY MCNOMb30BaHUM XUMNYECKOM
nocyfbl 1 060pyf0BaHus.

Mpon3BOAMTb BbIYUCEHNS

MO XMMUYECKNM YPaBHEHUSIM.
cnonb3oBaTb Npy BbIMOSHEHUK
y4ebHbIX 3alaHNIN TEKCTbI Y4eOHNUKa,
CnpaBOYHble MaTepuasbl
(Meproanyeckyto CUCTEMY XMMUYECKMX
anemeHToB [. V. MeHaeneesa, Tabnuuy
PacTBOPUMOCTW KWUCNOT, OCHOBAHWUIA U
COMei B BOfE, 3/TEKTPOXMMUYECKUNIA psf
HanpsKeHNn MeTansioB.).

cnonb3oBaTb NpW BbINOMHEHUN
yuebHbIX 3a7jaH1i1 1 B npoLecce
nccnefoBaTe/lbCKON AeATeNbHOCTY
Hay4YHO-NONYNSPHYO NnTepaTypy
XUMUYECKOr0 COAepXKaHus, CnpaBOYHble
marepuasbl, pecypcbl VIHTepHeTa
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2.3

O6was
XapakTepucTuka
XUMUYECKUNX
3/1EMEHTOB
VA-rpynnel.

A30T, ¢ocdop 1 nx
COeNHeHNs

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

O6bLuasa xapaKTepucTrKa 3/leMEHTOB
VA-rpynnbl. OCO6eHHOCTU CTPOEHMS
aTOMOB, XapaKTepHble CTeMNeHu
OKWCNEHMS.

A30T, pacnpocTpaHeHe B NMpUPoAe,
(hm3nyeckmne N XMMMYECKMe CBOMCTBA.
KpyroBopoT a3oTa B Npupose.
AMMMaK, ero (M3n4eckne N XMmMn4eckme
CBOWCTBa, NOMyYeHNE U NPUMEHEHME.
Conv aMmMOHMSA, UX (YU3NYECKUe 1
XUMMWYECKMEe CBOWCTBA, NPUMEHEHNE.
KauecTBeHHas peakuus Ha UOHbI
aMMOHUS.

A30THas Kncnota, eé nonyyeHue,
(hn3nYeckre N XMMMYECKMe CBOMCTBA
(obwme Kak npeAcTaBUTeNs Kriacca
KUCMOT U cneunguyeckme).
Kcnonb3oBaHye HUTPATOB U Conei
aMMOHMA B Ka4eCTBe MUHEpPanbHbIX
yLo6peHn. XMMMYecKoe 3arpsa3HeHve
OKpYXKatoLLei cpefibl CoeANHEHNAMM
asota (KMCNOTHbIe JOXAN, 3arpA3HeHmne
BO34yXa, MoYBbl U BOLOEMOB).
docdop, annoTponHblie MogupnKaumum
(hocdhopa, hr3nyecKme n Xmmmyeckme
ceorictBa. Okcumg thocgopa (V) u
(hochopHasa KucnoTa, husanyeckume u

OO6bACHATL 06LLMEe 3aKOHOMEPHOCTH

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

Xapakrepusosatb (13NYeCKune u
XMMUYEeCKMe CBOWCTBA MPOCTbIX BELLECTB
asoTa u gocopa 1 nx coeanHEHNN
(ammuaka, coneri aMMOHUSA, a30THOM
KMCNOTbI, HATPATOB, oKcmnaa docdopa (V)
1 (POChopHON KMCNOTbI, dochaTtos),
CMocobbl UX NOMYYeHUs, NPUMEHEHNE U
3HAYeHMe B MPUPOLE N XU3HW YesioBeKa.
OnpefensaTb MOHbI aMMOHMA 1 ocdar-
MNOHbI B PacTBOpE.

OO6BACHATL CYLHOCTb 3KO/I0TMYECKUX
npo6nem, CBA3aHHbIX C HAXOXAeHUEM
COeAnHEHM a3oTa 1 ocgopa

B OKpY>KaloLLe cpeae.

MnaHMpoBaTb M OCYLLECTBNATD

Ha NPaKTUKe XMMUYECKue
3KCMepPVMEHTbI, MPOBOAUTL HabMO4EHNS,
[ienaTb BbIBOAbI MO pesysibTaTam
3KCNeprMeHTa Npu NPoBeLeHUM
NabopaTopHbIX OMbITOB M MPaKTUYECKOM
paboTbl.

CnepoBatb npasuniam 6e30MacHoM
paboTbl B naboparopumn

42



depepanbHas paboyas nporpamma | Xumus. 8-9 knacchl (6a30Bblli YPOBEHb)

XMMUYECKNe CBOMCTBA, MOJyYeHMe.
cnonb3oBaHue (hocghaToB B KayecTse
MUHepasibHbIX YA00peHWA.
XUMUNYECKNIA 3KCNEPUMEHT :
JeMoHCT pauun:

O3HaKoM/IeHne C (M3NYECKUMU
CBOMCTBaMM a30Ta, (hocgopa

N UX COEAUHEHMNI (BOSMOXHO
MCNOMb30BaHMe BMAEOMAaTepMasos).
O3Hakom/ieHve ¢ 0bpasyammn asoTHbIX U
(hoCcOopHBIX YA0BPEHUIA.

MonyyeHve, cobupaHune, pacrnosHasaHve
N U3yYeHne CBONCTB aMMMmaka.
B3avMofencTBMe KOHLLEHTPUPOBAHHOW
a30THOM KWUCNOTbl C MeAbto (BO3MOXHO
MCNONb30BaHNE BUEOMATEPUAIOB).
JTabopaTopHble ONbITbl:

MpoBeAeHNe KaueCTBEHHbIX peakLii
Ha MOH aMMOHWSA 1 (hochaTt-noH, 1
M3y4yeHne NPU3HAKOB MX MPOTEKaHWS.
MpakTuyeckasd paboTa

Ne 3: MNonyyeHne ammMmnaka, nsydeHue
ero CBOMCTB.

BbluncneHus:

MO YpaBHEHNAM XMMMUYECKUX peakuuii

Npy MCNOMb30BaHUN XUMUYECKOMN
nocyfbl 1 060pyf0BaHus.
Mpon3BOANTbL BbIYMCIEHNSA

MO0 XMMWUYECKNM YPaBHEHUSAM.
cnonb3oBatb Npu BbIMOHEHUN
yUeOHbIX 3alaHUiA TEKCTbI Y4ebHUKa,
CrnpaBoYHble MaTepmasbl
(nepviognyecKyto CUCTEMY XUMUYECKUX
anemeHToB . . MeHpaeneesa, Tabnuuy
pacTBOPUMOCTI KUCMIOT, OCHOBaHUI U
CO/IeN B BOfE, 3/IEKTPOXUMUYECKUNIA paj,
HanpsKeHUn MeTasoB)
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2.4

Ob6was
XapaKTepucTmKa
XUMUYECKNX
3/1eMEHTOB
IVA-rpynnel.
Yrnepog v
KPEMHUIA, N X
COefMHEHWA

depepanbHaa paboyas nporpamma | Xumms. 8-9 knaccol (6a30Bblli YPOBEHb)

OO6LLas xapaKTepUCTUKa 3/1eMEHTOB
IVA-rpynnbl. OCO6eHHOCTM CTPOEHUA
aTOMOB, XapaKTepHbIe CTEMeHu
OKMCNEHMS.

Yrnepog, annoTpornHble MoangmKaumn,
pacnpocTpaHeHVe B NPUPoLe,
(hM3nYeCcKMe N XMMUYECKMEe CBOMCTBA.
Apacopbums. KpyrosopoT yriepojga

B Mpupogae.

Okcunabl yrnepoga, Ux msanyeckune u
XUMUYECKNE CBOWCTBA, AENCTBUE

Ha XXM1Bble OpPraHn3mMbl, NONYYEHUE U
NMPUMeHeHMe. JKON0rnYecKne
MpPo6aemMbl, CBSA3aHHbIE C OKCMAOM
yrnepoga (1V), runotesa rno6ansHoOro
NoTensIeHNa KmMmMara, napHUKOBbIWA
adcpexT.

YronbHaa Kucnota n eé conn, nx
(hn3nyeckme 1 XMMmn4ecKmne CBOICTBA,
nosy4yeHne 1 NPUMeHeHMe.
KauyecTBeHHast peakuus Ha KapboHaT-
MoHbI. Vcrnonb3oBaHne kapboHaToB

B ObITY, MeAVLIMHE, NPOMbILLIEHHOCTA U
Ce/Ib,CKOM XO3SCTBeE.

MepBOHaYasibHble MOHATMS

06 OpraHMYecKmMx BeLLecTBax Kak

0 COoefMHeHnAX yrnepoga (MeTaH, 3TaH,

O6bACHATL 06LMe 3aKOHOMEPHOCTU

B U3MEHEHMW CBOWCTB 3/1EMEHTOB
IVA-rpynnbl 1 NX COEAMHEHNIA C YYETOM
CTPOEHNA NX aTOMOB.

Xapaktepun3oBaTtb PU3NYECKME U
XUMUYECKME CBOMCTBA MPOCTbIX BELLECTB
Yrnepoja n KPeEMHUSE U UX COeMHEHU
(oKcufoB yrnepofa, YronbHOMW KUCNoThl,
KapboHaTOB, OKCMAA KPeMHUA,
KPEMHWEBOW KMC/IOTbI, CUINKATOB),
CNoco6bl MX MOMYYEeHUS, NPUMEHEHUNE U
3HayeHue B NPUPOLE N XXU3HWN YeNoBeKa.
OOBBACHATL MPUUNHHO-C/IEACTBEHHYO
CBA3b: CTPOEHNE BellecTBa —>CBONCTBA
—PIpUMEHeHWE - Ha NpuMepax
COeIMHEHWI yriepoja 1 KpemHus.
OnpefensaTb KapboHaT- N CUNNKAT-UOHbI
B pacTBope.

OOBACHATL CYLLHOCTb 3KO/I0rMYECKNX
Npo6/ieM, CBA3AHHbLIX C HAXOXAEHVEM
YINEKNCIOro rasa B OKpY>XXaroLen cpege.
MoaTBepx4aTb 0CO6EHHOCTM cocTaBa
OpraHMYyecKmnx BeLLecTB MpuMepamm
MPOCTbIX COeMHEHWNI (MeTaH, 3TaH,
3TWUNIEH, auEeTWUeH, 3TaHO/, TIMLEPUH,
YKCYCHas Kucnora), B3anMoCBS3b
HeopraHNYeCcKUx CoeAMHEHNI yrnepoga u



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

3TWNEH, aueTWUNeH, 3TaHoN, TNIMLEPUH,
YKCYCHasi K1CnoTa).

[MpUpoaHbIE UCTOYHWUKWN YTNeBOAOPOS0B
(yronb, NpUPOAHbINA ra3, HedTb),
MPOAYKTbI UX NepepaboTky (6eH3nH),
NX POJb B 6bITY U NPOMBbILLIEHHOCTW.
[MoHATME O BMOIOTMYECKN BaXKHbIX
BeLLeCTBax: Xupax, 6enkax, yrnesogax -
N UX POSIN B XKN3HWU YesioBeKa.
MaTepuanbHoe eUHCTBO OPraHNYeCcKmx
N HeOpraHMYeCcKnx CoefnHeHu.
KpeMHuiA, ero manyeckue u
XUMUYECKNe CBOWCTBA, MOJyYeHne v
npumeHeHve. CoefUHEHNS KPpeMHUS

B npupoge. Obuine npefcTaBieHns

06 okcmge KpemHus (IV) 1 KpeMHUeBO#
KuCnore.

CunvkaTbl, UX UCMO/b30BaHWE B ObITY,
MeAuLMHe, NPOMbILLIEHHOCTW.
BakHeliLLNe CTPOUTENbHbIE MaTepuaibl:
KepamuKa, CTeK/0, LeMEHT, GETOH,
Xene3o06eToH. Mpobnembl 6e30MacHOro
MCNONb30BaHUSA CTPOUTENbHbIX
MaTepuasioB B NMOBCEAHEBHOWN XN3HW.
XNUMUYECKNA IKCTEPUMEHT :
[eMoHCTpaumm:

Mogenn Kpuctanimyeckmx peLleéTok

OpraHMyecKnx BeLLECTB.
OnwucblBaThb Posib BE/IKOB, XXUPOB U
YrneBofoB B (PYHKUMOHMPOBAHUN XMBbIX
OpraHnM3MoB, COCTaB MPUPOLHbIX
NCTOYHMKOB YrN1eBOAOPOAOB, UX POSib

B 6bITY Y NPOMBbILL/IEHHOCTH.

MpoBOAMTL BbIYMC/IEHUS MO YPaBHEHUAM
XUMUYECKNX peakLui.

MnaHMpoBaTb M OCYLLECTB/ATh

Ha NPaKTUKe XMMUYecKune
3KCNEPUMEHTbI, NPOBOAUTL HabntoAeHWS,
[enaTb BbIBOAbI MO pe3ynbTaTam
3KCNnepuvMeHTa Npy NPoBeAeHUN
NnabopaTopHbIX OMNbITOB M MPaKTUYECKNX
pabor.

CnepoBaTtb npasunam 6e30nacHoi
paboTbl B labopaTopun

MPY UCMOJIb30BAHUN XMMMUYECKON
nocyfbl 1 06opyaoBaHus.

Vcnonb3oBath Mpv BbINMOHEHUN
y4ebHbIX 3alaHnin TEKCTbI yUYebHMKa,
CMNpaBoYHble MaTepuabl
(Mepvoanyeckyto CUCTEMY XMMNYECKNX
anemeHToB . V. MeHpeneeBa, Tabnuuy
pacTBOPUMOCTW KUC/IOT, OCHOBAHWUI U
CO/ieil B BOAE, 3NeKTPOXMMUYECKUIA paf
HanpsKeHU MeTasoB)
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anMasa, rpaura, yniepeHa.
O3HaKoM/eHre ¢ npoLeccoM agcopbuunu
PacTBOPEHHbIX BeLLEeCTB
aKTUBMPOBAHHbLIM YT/IEM U YCTPOMUCTBOM
npoTmBorasa.

O3HakoM/IeHME C NPoAYKLMEN
CUIMKATHON NPOMBbILLNIEHHOCTK
(Bupeomatepuasbl: CUIMKaTHasA
MPOMBbILLIEHHOCTD).

Mogenn mMonekyn opraHnyecknx
BELLECTB.

NabopaTopHbIiA ONbIT:

Mony4yeHue, cobupaHue, pacrno3HaBaHWe
M U3y4YeHmne CBOMCTB YreKMCoro rasa.
MpoBefeHMe KaueCTBEHHbIX peakLuii

Ha KapboHaT 1 CUINKAT-UOHbI 1
N3yyeHne NPU3HaKoOB NX NPOTEKaHWS.
MpakTwnyeckme paboThl:

Ne 4. [lony4yeHne yrnekKncnoro rasa,
M3yYeHne ero CBOMCTB.

Ne 5. PeLLieHne aKcnepuMeHTanbHbIX
3afa4y no Teme «BaxHelLme HemeTan bl
N UX COELJUHEHUSA»

BbluncneHunsa:

MO YpaBHEHUSAM XUMNYECKNX peakLuii

46



Pasgen 3. MeTanibl 1 UX coeANHeHNSA
3.1 O6uwue cBoiicTBa 4
MeTa/1/10B

depepanbHaa paboyas nporpamma | Xvmus. 8-9 knaccbl (6a30BbIil YPOBEHb)

O6uian xapaKTepucTMka XMMMUYeCcKnx
3/1EMEHTOB - MEeTa/I/IOB Ha OCHOBAHUN KX
nosfoXKeHNs B Nepuoanyeckoin cucteme
XUMUYECKUX 3/1EMEHTOB

O.WN. MeHpeneeBa 1 CTPOEHUA aTOMOB.
CTpoeHue MeTanioB. MeTannnyeckas
CBA3b N MeTalINYecKas
KpUCTa/IINYECKas PEeLUETKa.
JNEKTPOXUMUYECKUI PAS, HANPSHKEHWIA
MeTa1o0B. PU3MYECKNE N XUMUYECKME
cBoricTBa meTannos. O6LMe crnocobbl
nony4YeHns metannos. MoHATHE

0 KOPPOo3uu MeTa//10B, OCHOBHbIE
CNoco6bl 3aLWTbI MX OT KOPPO3UN.
Cnnasbl (CTaslb, YyryH, AHOPaIFOMUHWUINA,
OpoH3a) U UX NPUMEHEHME B BbITY U
MPOMbILLIEHHOCTU.

XUMNYECKNIN IKCNEPUMEHT :

[JemMoHCcT payuu:

O6pasLbl MeTa/10B 1 CMIaBoB.
M3yyeHre pe3ynbTaToB KOPPO3nK
MeTa/1/10B (BO3MOXXHO MCMO/Ib30BaHME
BUAeOMaTepunasnos).

NabopaTopHble ONbITbI:
O3HakomMneHue ¢ 0bpasLaMn MeTasios U
CM/aBoB, UX (IU3NYECKMMUN CBOMCTBAMM.

PacKpbIBaTb CMbIC/T U3yYaeMbIX MOHATUI
M MPUMEHATb 3TV MOHATUA MPU ONMCaHUK
CBOWCTB BELLECTB U NX MPEeBPALLEHNIA.
O6bACHATL 06LIMe 3aKOHOMEPHOCTM

B U3MEHEHUW CBOWCTB 3/1eMEHTOB-
METa/I/IOB M UX COeAMHEHNUI C YYETOM
CTPOEHMSI MX aTOMOB.

XapaKkTepn3oBaTb CTPOEHWNEe MeTasoB,
obLme (hrU3NYECKMe N XUMUYECKME
CBOICTBa MeTasI/0B.

XapakTepun3oBaTb 06LLMe CNOCOObI
MOSTyYEeHNs1 METAN/IOB.

OnucbIBaTb CNOCOObI 3aliMTbl METasINoB
OT KOpPPO3UN.

CnepfoBatb npasuiam 6e30MacHoMm
paboTbl B nabopaTopun npu
MCNONb30BAHUN XMMUYECKON MOCyabl 1
o0bopyfoBaHuA.

Mpon3BOANTb BbIMUCNEHUSA

MO YPaBHEHMSIM XUMWYECKUX peakLmi,
ec/i OfMH W3 peareHToB COAePXXUT
npuMecu.

YuacTBoBaTb B COBMECTHOW paboTe

B nape wuau rpynne.

cnonb3oBaTb MpU BbINOMHEHNN
y4ebHbIX 3afjaHNIn TEKCTbI YUYEeOHNKa,
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3.2 BaxHenwwue
MeTanbl N UX
COeANHEHUS
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denepanbHas padodas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHD)

Bbluncnexusa:

Mo YpaBHEHUAM XUMMUUYECKUX PeakLuiA,
€CNN OQNH U3 peareHTOB COAePXUT
npumMecu

LLlenoyHble MeTasNbl: NMONOXKEHWE

B Mepnoanyeckoin cncteme XMMUYECKNX
anemeHToB A./. MeHeneeBa, CTpoeHMe
NX aTOMOB, Hax0X[eHuWe B Npupoe.
®un3nyeckne 1 XMMUYECKNe CBOMNCTBA
(Ha npumepe Hatpus n kanmsa). OKcnabl
N TUAPOKCUABI HATPUSA U Kanns.
[MpUMeHeHne LWEeNoYHbIX MeTaifoB N nx
COEANHEHNIA.

LLlenoyHo3emesibHble MeTa/l/Ibl MarHuin u
Ka/bLWIA: NoMoXeHne B Mepnoanyeckon
cUCTEME XMMWUYECKNX 3/IEMEHTOB

O.W. MeHpeneeBa, CTpoeHMe NX aTOMOB,
HaxoXaeHve B npupoge. dusmyeckme u
XUMUYECKMe CBONCTBA MarHus u
KanbLuus. BaxKHenlwme coeMHeEHNS
Kanbums (OKcua, rmapoKcug, conm).
YKECTKOCTb BOfIbl M CrOCOObLI eé
yCTpaHeHus.

ANOMUHWIA: NONOXEHNe

B Mepuroanyecko cucteme XMMUYECKNX

CrnpaBoYHble MaTepuasbl
(MepvoanYecKyo CUCTEMY XUMUYECKNX
anemeHToB [l. . MeHaeneesa, Tabnuuy
pacTBOPUMOCTU KUCNOT, OCHOBaHWUIA U
Conei B BOAE, 3NEKTPOXMMUYECKNI Psif
HanpPsHXKEHN MeTanNoB)

OO6bACHATL 06LLMe 3aKOHOMEPHOCTH

B U3MEHEHWMN CBOWCTB 3/1eMEeHTOB-
MEeTa/IoB U UX COEAMHEHWIA B rpynnax

C YYETOM CTPOEHMSI NX aTOMOB.
XapakTepun3oBaTb )mM3nyeckme u
XMMUYeCKMe CBOMNCTBA MPOCTbIX BELLECTB
MEeTa/INI0B MU UX COeANHEHNA (OKCMAOB,
rMAPOKCUAOB, COMeit), cnocobbl KX
Mosly4yeHus, MPUMEHEHMNE W 3HAYEHUE

B MPUPOLE Y XKMU3HU YeNl0BeKa.
YcTaHaBnmBaTb NPUYNHHO-
CNeACTBEHHYIO CBA3b: CTPOEHMe
BeLLlecTBa —>CBOMCTBA —> NPUMEHEHME -
Ha NpUMepax M3y4yaemblX BELLECTB.
Pacro3HaBaTb C MOMOLLbI0 Ka4yeCTBEHHbIX
peakLMin MOHbI METaNI0B: MarHus,
Kanbuus, amtoMUHKUS, LUHKa, Xenesa (1)
nxenesa (I11), megu (11).

[lokasbiBaTb aM(OTEPHbIN XapaKTep
OKCWAO0B N TMAPOKCUAOB aIFOMUHNA U
LIMHKa.
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anemeHTOoB .. MeHpeneesa, CTpoeHMe
aToma, HaxoX[eHWe B Npupose.
®un3nyeckme N XMMMYeCcKne CBOMCTBa
antoMuUHKUA. AMhoTepHbIe CBOMCTBA
OKCKAa v rmapokcuaa antoMUHMS.
YKeneso: nonoxeHwvie B Nepnogmyeckoi
cucTeMe XMMUYECKUX 3/1EMEHTOB

O.V. MeHpeneeBa, CTpOeHMe aToma,
HaxoxeHune B npupoge. dPusmyeckune un
XMMUYeCKMe CBOIMCTBA Xenesa. OKcuapl,
rmapokcnabl 1 conu xenesa (1) n>kenesa
(111), ux cocTtas, CBOWCTBA W MOyYeEHMe.
XUMUYECKNIN 3KCNEPUMEHT :
[leMoHCTpaumm:

OCO6eHHOCTN B3aMMO/ENCTBMS OKCMAa
Ka/bLis N HaTpus ¢ BOLOW (BO3MOXHO
MCNONb30BaHVe BUAEOMATEPUASIOB).
OkpalunBaHme naameHn MoHaMmn HaTpus,
Kanmsa 1 Kanbuus (BO3MOXKHO
1CMo/b30BaHNe BUAEOMaTepUanos)
ViccnenoBaHue CBOMCTB XXECTKOW BOfpbl.
Mpouecc ropeHns xenesa B KACN0poae
(BO3MOXHO MCMNONb30BaHMe
BUeOMaTepmnasnos).

NabopaTopHble OMbIThI:

MpoBeAeHVe KayeCTBEHHbIX peakLuui

Ha MOHbI (MarHus, Kanbuus, atoMUHNS,

MnaHMpoBaTb M OCYLLECTBNATH

Ha NpaKTNUKe XMMUYecKume
9KCMEPUMEHTbI, NPOBOAUTL HabNOAeHUS,
AenaTb BbIBOABI MO pe3ybTatam
3KCNepuMeHTa Npy NpoBeLeHUN
NabopaTopHbIX OMbITOB M MPaKTUYECKNX
pabor.

CnepoBatb npasuiam 6e30nacHoi
paboTbl B nabopatopuu

MpX UCNOMb30BaHNN XUMUYECKOWA
nocyabl 1 060pyL0BaHuS.

Mpon3BOANTL BbIUYMCIEHMSA

M0 XUMUYECKUM YpaBHEHUSAM.
YuacTBoBaTb B COBMECTHON paboTe

B Mape wau rpynne.

BbicTpavBaTb pa3BEPHYTble MUCbMEHHbIE
M YCTHble OTBETbI C OMOPOM

Ha MH(OopMaLnIo 13 yyebHUKa K1
CMPaBOYHbIX MaTepnasnoB, rpaMoTHO
MCMO/Ib30BaTb M3YUYeHHbI MOHATUAHbI
annapart Kypca Xvmum
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Pasgen 4. XuMuna n okpyxatroLaa cpefa
41 Xumma u 3

OKpYXKatolLas cpefia

depepanbHas paboyas nporpamma | Xmmms. 8-9 knaccobl (6a30Bbiil YPOBEHb)

umHKa, >kenesa (I1) v xenesa (111), megn
(1), onucaHvne npu3HakoB Nx
NPOTEKaHNA.

WccnefoBaHve amgoTepPHbLIX CBOMCTB
rmapokcuaa antoMMHUA 1 rnapokenaa
LIMHKa.

MpakTuyeckne paboThl:

Ne 6. XXECTKOCTb BOAbl U METO/bI eé
yCTpaHeHus.

Ne 7. PelLieHMe 3KCNEPUMEHTabHbIX
3afjay no TemMe «BaxHelnLwne MeTan bl 1
NX COeaNHEHUSA».

BbluncneHus:

Mo YPaBHEHUAM XUMUYECKUX PeakLuia,
€C/M OAWH W3 peareHToB faH B U36bITKe
WU COLEPXKUT NpPUMECH;

MacCcOBOW [0/11 BbIX0Aa NPOAYKTa
peakuunn

BewectBa 1 matepumasibl B NOBCEAHEBHOIA
XW3HW YenoBeka. besonacHoe
MCMO/Ib30BaHME BELLECTB Y XMMUYECKUNX
peakuuii B 6bITy. MNepBas nomoLs Npu
XUMMWYECKMX OXKOrax 1 OTpaBfiEHNUSIX.
XNMUYeCKoe 3arps3HeHNE OKpPYXKatoLLel
cpefp! (NpeaensHas gonycTumas

XapaKTtepu3oBaTb pob XUMUN

B Pas/iMyHbIX chepax AedaTe/IbHOCTH
NtOfeN, OCHOBHbIE BeLLEecTBa U1
MaTepuasibl, NPYMEHSAEMbIE B XXN3HY
COBPEMEHHOI0 YesloBeKa.

OO6bACHATL ycnosusa 6e30MacHOro
MCNOMb30BaHMA BELLECTB U XUMUYECKUX
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WToro no pasgeny: 3
Pe3epBHOe Bpems 3
OBLUEE YCJTO HACOB 68

Mo NPOrPAMME

depepanbHaa pabodas nporpamma | Xvmus. 8-9 knaccbl (6a30Bbli YpPOBEHD)

KOHLEHTpaLms BeLlecTs. Pob XumMum

B PeLLeHNM 3KONOrMYECKMX Npobem.
XUMUNYECKNIA 3KCNEPUMEHT :
[eMoHCcTpaumm:

3yueHune 06pasLoB maTepuanos
(cTekno, crnnaebl MET/I0B, NO/IMMEPHbIE
martepuasbl)

peakuuii B 6bITy.

AHaNIM3nMpoBaTb N KPUTUYECKM
OLEeHMBaTb MH(OPMaLMIO O BAUSHUN
MPOMBILLNIEHHOCTH, CE/IbCKOr0o X03AIACTBa,
TpaHcnopTa v fp. Ha COCTOsAHUe
OKpY>KatoLLlel cpefbl.

YMeTb OKasblBaTb NePBYH0 NOMOLLb

MPY XMMUYECKMX 0XOrax U OTpaB/eHuUsIX.
MpuHMMaTb yyacTue B 06CY>KAEeHUN
NPo6/ieM XMMUYECKOW U 3KONOrMYECKOA
HanpaB/fIeHHOCTW, BbICKa3blBaTb
COGCTBEHHYIO MO3MLMIO N0 Npobneme
npegnaraTb BO3MOXHble MyTH eé
peLueHmns
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