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Llenb ypoka:

» PaccmMmoTpeTb CTpoeHMe aToOMOB rafiloreHoB
nx omanyeckmne ceoncTtea. MayumTb
XUMUYECKMe CBOUCTBA ranoreHos.



3agauu:

o ObpazosamersibHas: pacCMOTPETbL CTPOEHME aTOMOB
ranoreHoB. ®n3nyeckmne cBOUCTBA NPOCTbIX BELLECTB.
N3yunTb XmMnyeckme CBOUCTBA rarnoreHoB.

» Passusarowas: npogomkntbe PopMmUpoBaHmne yMeHNM
yyalluxcs cpaBHUBaTh, 00060LaTb U OOBSCHATL
CBOMCTBA, YyCTaHaBnMBaTb NPUYNHHO-CIIEOCTBEHHbIE
CBA3N.

o BocnumamerbHas: BOCNUTbLIBATb Y yYalUUXCS Takue
NMMYHOCTHbIE Ka4yeCcTBa, KaKk COCPed0TO4YEeHHOCTb, YMEeHNne
paboTtaTb B rpynne.



AHHOTaUUA

N3 109 XuMmnyecknx afieMeHToB 22 ABNSAKTCS
HemMeTannamn. Hemetannbl — NPOCTLIE BELLECTBa Npwu
OObIYHbIX YCNOBUAX MOTYT ObITb ra3amu, XUOKOCTAMU U
TBepabiMu BelwlectBamun. Cpean HUX Hanbonee
3HaYUTESNbHbIMU ABMNAKTCA 3NEMEHTbI, BXoAsLMe B
rmasHyto nogrpynny V11 rpynnel: dTop, Xnop, 6pom,
nog v actat. CerogHs Bbl NpoBeaeTe HE3aBUCMMOE
paccnegoBaHMe 3TUX HEMETAnMOoB (Knacc AennTcs Ha S
rpynn) no cnegyrowmm dnokam:

«Xummnar», «ctopusa», «leonorusa», «bunonorusa»,
«Pusuka.



[Tpobnema:

bnok «Actopusa»
3HaK XMMMNYECKOro anemMeHTa
STMMONOrMga Ha3BaHus

[oO OTKpbITUA, aBTOP

Bnok «®usuka»

3HaK XMMMNYECKOIro aremMeHTa

ArperaTtHoe COCTOsAHME
TemnepaTypa nnaBneHusi, KUNeHuns

[MnotHocTb npu 20 C



bnok «bunonornay»

3HaKN XMUMUNYECKNX SNTEMEHTOB

3HayeHune ranoreHoB Ansi YenoBeka
CopoepkaHue ranioreHoB B XXUBbIX OpraHM3amax
brok «l'eonormna»
3HaKM XMUMNYECKUX SNTEMEHTOB
PacnpocTtpaHeHue Ha 3emne

CopepxaHue B 3eMHOM Kope
Brnok « Xumuna»



JTanbl U CPOKW BbIMOJTHEHNA MPOEKTAa

«Mosrosou WTYpM» (dbopMynmpoBaHme TeM UCCneaoBaHUN Y4EHNKOB) — 1
YPOK, 10 MUHYT.

dopmupoBaHme rpynn ans nposeaeHns nccrieqoBaHuin, BolgBUKEHNE
rmnoTes peLueHnda npobsiem — 1 ypok, SMUHYT.

Bbibop TBOpYeCKOro HasBaHMA NpoekTa (COBMECTHO C ydalummMmmncs) — 1
YPOK, 5 MUHYT.

ObcyxaeHne nnaHa paboTbl y4awmxca nHansuayansHoO unu B rpynne — 1
YPOK, 10 MUHYT.

ObcyxaeHne Co LUKOSTbHUKaMM BO3MOXHbIX MICTOYHUKOB MHpopMaumn,
BOMNPOCOB 3aLUnTbl aBTOPCKMX NpaB — 1 ypok, 10 MUHYT.
CamocTtosTenbHas paboTta yyalumxca rno obcyXaeHuto 3agaHnsa Kaxxagoro B
rpynne — 1 ypok, 5 MUHYT.

CamocToaTernbHas paboTta rpynn no BbINOSIHEHWNIO 3a4aHNN, NOArOTOBKA
LLUKOSTbHUKaMM Npe3eHTaumm no oT4yeTy O nNpoaesiaHHon paborte —
OOoMallHee 3adaHue.

3awmTa rnonyvYeHHbIX pesyribTatoB U BbIBOLOB — 2 YPOK.



YyebHO-MeToan4Yecknn nakeT

CXOLLCTBa N Pa3fmnana B CTPOEHNE aTOMOB

AnemeHTbI rmaBHou noarpynnb! Yl rpynnbi MCXI

» HasBaHue Cxema atoma r atoma 20
o« @TOp-F... +9 )2)7 0,072 4
o Xnop-ClI... +17)2 )8)7 0,099 3
Bpowm-Br... +35)2 )8)8 )7 0,114 2,8
Nono-J... +35)2 )8)8 )8 )7 0,133 2,5

Bo3MOXHblIE CTENEHN OKUCTIEHNS

d1op-F -1
Xnop-ClI -1, +1,+3,+5,+7
Bpom-Br -1,+1,+4,+5,+6

Noa-J -1,41,43,+5,+7






Cm,ooeHue [1POCIMOcO sellecinea

« Monekysbl BCex ranoreHoB cocTtoAT ns asyx atomos F2 Cl2 Br2 J2.

» (CB#a3b B Monekynax kosaneHtHasa HenonsipHaa F-F CI-Cl Br-Br  J-J,
MOJIEKYSTbl HEMONSAPHbLIE

e 1 00OpasyloT MONMEKYNspHbIE HEMOMNSAPHbIE KPUCTaNNNYecKne peLleTKu.

dunsmnyeckne cBoONCTBA ranoreHoB

a) C yBenMyeHmeM aToOMHOW MacCbl YMEHbLIAETCA HeMEeTannM4eckui
XapakTep aNeMeHTOB.

6) C yBennyeHnem aToMHOM MaccCbl OKpacka cTaHOBUTCS boree
TEMHOMN.

B) C yBenmMyeHnemM aToMHOM MaccCbl BO3pacTaeT TemMneparypa
NfaBfEHNA U KUMEHUS



XUMUYeckne CBOWCTBa ranoreHos

[[anoreHbl cunbHenwmne okucnutenn!!!
OkucnuternbHble CNOCOBHOCTN YCUNMBAKOTCS B pAay:

J Br Cl =
dTOp cambin cunbHbIN okncnnTenb B [NCX3I!
Ero 3.0=4

OH HUKOrga He OTAAET CBOU SNEKTPOHbI!



HaxoxpaneHue B npupoae:

. = -Br2
o ®PTOp-F2 POM
e B aHanorn4HbIX COeaUHEHUSX,

o  Ontooput -CaF2
BMECTE C XJTOpOM

o Xnop-CI2 Nopn-J2
kameHHas conb- NaCl MOpcCKasi Boaa , BOOOpOCsu,
o NaCI*KCI - cunbBuUHUT 6ypoBble BOAbI



PTop-F2

1.0na nonyyeHna HF
2 [1na nony4eHnsa opeoHa

3 [na nony4eHna BeLlecTs, UCMOSb. B
bopbbOe ¢ BpeauTensmm c/x

4. Ina nony4yeHus TedprioHa

Xnop-Cl2

1 [lna nonyyYeHns MeaukaMmeHTOoB,
nnacTmacc, Kpacutenen.

2.[1na otbenuBaHnsa TKaHEN K
bymaru

3. [Ansa obe33apaxuBaHna NUTLEBON
BOAbI.

raJiorcHoB

Bpom-Br2

1.0n4a nonyyeHnsa pasnmnyHbIX
rfekapcTB, UCMNOSb. NPU NeYeHnm
HEepPBHbIX 3aboneBaHum

2.1na n3rotoBneHus gootobymaru.

Noa-J2

Ncnonb3yoT B MegnumHe anst 6opbobl
c 3aboneBaHNSAMN LLUTOBUOHOMN
Xenesbl U NonyvYeHna nogHou

HacTtonku (5-10% p-pa noga B cnupte)



