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OnpepnenexHne n STMMOonorus
rarioreHoB

IanozeHb! (0T rped. AAOG — «COfb» U YEVOG — «POXKAEHWUE, Mepuon

NPOUCXOXOEHNEY;) — XUMUYECKNE 3IfIeMeHTbl 7-OW rpynnbl
nepuognyeckon Tabnuubl XumMudeckmx anementos . W.
MeHoeneesa (no yctapeBllen Krnaccuukaumm — 3rnemMeHThl
rmaBHoun noarpynnel VI rpynnbl).

K ranoreHam oTtHocaTcsa dotop F, xnop Cl, 6pom Br, noa |, actat
At, a Takke ((popmanbHO) UCKYCCTBEHHbIN 35IEMEHT YHYHCENTUN
Uus.

TepMUH «ranoreHbl» B OTHOLUEHUN BCEW rpynmnbl 3NEMEHTOB
Obin npegnoxeH B 1841 rogy WBEOCKAM XUMUKOM M.
Gepuenuycom. [lepBoHayanbHO CroOBO  «ranoreH» (B
OykBanbHOM MNepeBode C rpedYeckoro — «conepoa») Obino
npeasioxeHo B 1811 rogy HeMeLUKUM yYeHbIM M. Llleetizzepom B
KadeCcTBe Ha3BaHWs ANA HedaBHO OTKPLITOro Xnopa, o4Hako B
XUMUN 3aKpPENUNoCch Ha3BaHue, KoTopoe npeanoxun . [jasu.
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35: Bromine 2,8,18,7

CTpoeHue ranoreHoB

Ha BHeLLHe aneKkTpoHHOM 060MoYKe aTOMOB ranoreHoB

coepKaTtcd CeMb ANTEKTPOHOB —[1Ba HA S-nnatb Hap—
OnNEeKTPOHHOE CTPOEHME

2.5
opbuTtansax (ns np ) rarfioreHoB Ha npumepe
Opoma

PacnpedeneHue SJTIeKMPOHOB 8 amoMax 2aJiloeeHOo8

Tabn.1
PacnpeaAeAeHue 3AeKTPOHOB
Xumunyeckum

3HAK Mo sHepreTudeckum | Mo aHepreTU4EeCKMM Mo op6uTaAIm
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CBoucTBa aTOMOB
CBOMCTBO dTop Xnop bpom WNop, Actar
Cpoacrtsa aToOMa K 3/1IEKTPOHY, 3,45 3,61 337 3,08 2,8
3B
JHeprua noHusayuum, 3B 17,42 13,01 11,98 10,45 9,5
OTHOCcuTenbHaa 20 4,0 3,0 2,8 2,6 -
KoBaneHTHbIW paauyc, HM 0,071 0,099 0,114 0,133 0,144
MexbAaaepHoe paccToaHne, HM 0,142 0,199 0,228 0,267 -

YBenunymneaeTcs paguyc atoma
HemeTannunyeckme ceBoMcTBa ocrabeBaloT
YMeHbLUaeTca okucnuTenbHasa cnocoOHOCTb




dunsnyeckme cBonCTBa

Bew-Bo | ArperatHoe LiBeT 3anax OnnHa OHepruss | Tem-pa Tem-pa
COCTOsIHME CBA3N, CBSA3M, nnas-us, = Kun-uns,
HM k>x/MOMb °C e
dTop a3 Csetno- Pe3Kkui 0,142 159 -233 -187
3e/1eHbl
Xnop [a3 Kento- Pe3kuit 0,20 243 -101 -34
3e/1eHbln
Bpowm Huaroctb KpacHo- Pe3kui 0,229 199 -7 59
KOpPUYHEBbIN
Mon Teepapbin YepHo- Pe3kui 0,267 151 14 185
duonetosblit
AcTaT Teepabin YepHo- - - 117 299 411

CUHUN




C yBeJIMYeHUEM OTHOCUTEIBHOHU MOJIEKYISIPHOM
MAacchl BEIIECTB YBEJINUNBAETCS TEMIIEPpATYyPa KUIIEHUSI
1 TeMIIepaTypa IJIaBjaeHusA. Bce IIpocThie BelecTBa —
raJoreHbl UMeIOT MOJIEKYIAPHYIO KPUCTAIINUECKYIO
PEIETKY, KOTOPAs OKa3bIBAET BJIUSHHE HA aTPETATHOE
COCTOSAHUE MOJIEKYJI, [IO3TOMY (PTOP U XJIOP -Ta3bl,
OpoOM — JKUJIKOCTD, a M0l — TBEP/A0E BEIIECTBO, HO AJIs
1oJa XapaKTePHO TaKoe PU3UUECKOE SIBJIEHHE KaK
BO3TOHKA, T.e.lMepexo/, BellecTBa U3 TBEP/IOTO
COCTOSIHUS B Ta3000pa3Hoe, MUHYA KUAKYI0 pasy. [Ipu
BO3TOHKE B HarpeBaeMoH 4acTu IIpudopa
KPHUCTAJJIMYECKOE BEIIECTBO HCIIapsAeTes, a B
OXJIAKIEHHOU CHOBA KOHAEHCUPYETCH.




[lony4yeHne ranoreHos

B cBOOOAHOM COCTOSIHUM ranoreHbl B NPUPOAe He BCTpevatoTcsl.
OObIYHO OHM BCTPEYaTCA B BOCCTAHOBIEHHOM COCTOSIHUK, a o/,

Na)ke B OKMCNEeHHOM B BUe 1A0AaToB.
o ®TOp MOXHO MOMYYUTb INEKTPONIM30M pacniaBoB ero hTopuaos .

JInéo no peakymn K.Kpucre:

o bpom n nog MOXHO NoNyyYnTL
B3ammogencTenem 6pomnaos, MoaMa0B C
OKUCIUTENAMM.

Cly; + 2KBr — Bry + 2KCl

o [lns nony4vyeHuna noga n3 nogaTtoB Ha HUX
OENCTBYKOT BOCCTAHOBUTENAMMN.
2NalO,+580,+4H,0=2NaHSO,| +I,|+3H,SO,







OKucnunTenbHO-
BOCCTaAHOBUTENbHbIE CBOUCTBA

O6 yMEHbLLUEHUN OKUCTIUTENBHbIX U YBENTMYEHUN BOCCTAHOBUTESBHbIX
CBOWCTB rafioreHoB OT pTopa K nogy MOXHO CyauTb U MO UX CNOCOBHOCTH
BbITECHATb APYr Apyra n3 pacTtBOpOB COJSIEN.

Cl, + 2NaBr(pp) = 2NaCl(p.p) + Br,

OcnabrneHne OKMCNUTENbHbIX CBOMCTB rasioreHoB OT (pTopa K nogy HarnsaHo
NposABNAETCA Npu B3anMoO4enUCTBUN UX C BOOAOPOLOM.

H, + I, = 2HI (B ntoObIX yCNoBUsAX CO B3PbIBOM)

H, + Cl, = 2HCI (npy nomkuraHum nnu oodnyyYeHn NpsiMbiM CONHEYHbIM
CBETOM)

H, + Br, = 2HBr (npu HarpeBaHuu 1 6e3 B3pbiBa)

H. + 1. = 2HI (npoTtekaeT megneHHO ga)ke Npu HarpeBaHum




XInop




MuHepaJjbl

KameHHas conb = noBapeHHas
COnb = ranuT
7,

KapHannut




|
Honyqeﬂn_

(OCHOBHOM MPOMBIIIJICHHBIM C€MOCO0 MOJIy4YEeHHs XJjopa —
NEKTpoan3 xjopuaoB Mmenounbix MetamioB (NaCl, KCI).
Taxoxe ero nmonyuaror okuciaenueM HCl kuciaopomaom Bo3ayxa B
IPUCYTCTBUM KaTalu3aropoB — xjopujaa meau (II) m ximopuaa
xenesa (I1I):

4HCl + O, =2Cl, + 2H,0
B naboparopuu MOJICKYJISIPHBIM XJI0p OJIyYaroT
B3aumozericteueM HCl ¢ mnepmanraHaroM Kanusi, OKCHIOM
mapranua (IV), ouxpoMarom kamaus u Jp.:
2KMnO,+16HCI (konn.) = 2KCIH+2MnCl,+8H,0+5Cl
[Ipu HarpeBaHuu:

MnO2 + 4 HCl= MnCI12 + CI2 + 2 H20
2KMnO,+16HCI (konn.)= 2KCI + 2MnCl, + 8H,0 + 5Cl,




XUMHUYEeCKHe CBOUCTBA

XJ10p — aKTUBHBIM OKUCIIMTENb. DHEPTUIHO pPEarupyer
C MeTaulaMd W OOJIBIIMHCTBOM HEMETALIOB (3a
uckmoucanem  O,, N, u OmaropofHsix rasos).
Bcerynaer Takke B peakuy JUCHPONOPLIMOHUPOBAHUS,
oI TPOTEKAaHWS KOTOPBIX HamOojee OnaromnpusTHa
eJIOYHAsl Cpeaa, CIOCOOCTBYIOIIAs OOpa30BaHUIO
IIPOCTBIX U CIIOKHBIX AaHUOHOB.




C MeTtaajgamu

XJI0p - OOMH M3 CaMbIX aKTUBHBIX HeMeTauioB. [lpu
B3aMMOJICUCTBUA C  METa/UlaMH C  IIEPEMEHHOU
BajeHTHOCTRIO (Fe, Cr) B oTamuue OT COISIHOU
KMCJIOTBI 3aCTaBJISICT UX MPOSBISATH OONBINYIO CTCICHB

OKHCJICHUSI: 2K + Cl> = 2 KcClI
2Al + 3Cl2 = 2AICI3
2 Fe + 3Cl2 =2 FeCls
Cu + Cl2 = CuCl2




C gseMeTajajadamu

H: + Cl2 =2 HCl(na cBery)
2CL, +C=C(l,

3Cl, + 2P (kpucrt.) = 2PCl,
5CI12 +2P=2PCI5

Ob6pasyeT coeanHeHUs1 ¢ Apyrumm rafioreHamu:
ClL +F,=2CIF
Cl, +3F, = 2C1F3, t=200—400 °C
Cl, +5F, = 2C1F5




C 0eCKHCJIOPOAHBIM

KHUCI0TAMHU

Cl2 + HBr =2HCI + Br2
Cl2 + HI = 2HCI + I2

C Coassmu

Cl2 + 2Nal = 2Na(l + I2
Cl2 + FeCl2 = 2FeCl13
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XJIOp B OpraHuKe

XJI0p SABIAECTCA AKTUBHBIM PEAr€HTOM B OPTraHUYECKOM CUHTE3E.
Ero aroMel BXOHAT B COCTaB MOJEKYJI COCIUHEHUU,
OTHOCSIIMXCA K PA3JIMYHBIM KJIaCCaM OPraHUYECKUX BEILECTB.

1.CnH2n+2 + CI12 (na cBery) = CnH2n+1Cl1 + HCI [p. Cemenona
2. CnH2n + CI12 = CnH2nCI12
3. CnH2n-2 + CI2 — B HECKOJIBKO CTaJIUN
4. C6H6 + CI12 (AICI3) = C6HSC1 + HCI
5 .C6H6 + Cl2 (Ha cBeTy) = rekcaxJiopaH
['omomnoru 6en3ona + Cl2 (Ha cBeTy) = 3aMelleHUE

o pagukaibHoMy MexaHusmy (Cl k anbda-H)
6.R-CH2-COOH + C12 (PCI5) = R-CHCI-COOH + HC1




HpnMeHeHnéﬂﬁpa

XNop TMPUMEHSIOT BO MHOMMX OTpacnsax
NPOMBLILLUITIEHHOCTU, HAYKN N BbITOBLIX HYXA:
* OCHOBHbIM KOMMOHEHTOM OTOenuBaTenen sBNAETCSH
XNopHaa Boga
« B npousBoacTtBe NOMMBUHUNXNOPMAA, NNACTUKATOB,
CUHTETUYECKOrO Kaydyka, W3 KOTOpPbIX W3roTaBnmBaloT
nlonauuro  angd NpoBOAOB, OKOHHbIW npoduns,
YNakoBOYHblE MaTepuansl, ogexay n obdyBb, NIMHOMEYM U
rpaMmnnacTuHKK, naky, annapaTtypy W neHonsmnacThl,
UrpyLLKW, geTanu npubopos, CTpouTenbHble MaTepuansl.




 [Ins o0e33apaxxuBaHus BOJ

* B XHMMHUYECKOM IIPOU3BOJICTBE
XJIOPHOH
OEpTOJETOBOM  COJIH,

COJITHOU
3BECTH,
(JIOPUJIOB  METAaJIJIOB,
€KapCTB, YIOOPEHM.

KHUCJIOTHI,

bl — (X ]TOPT/TPORHHT/IS[»-

SIJIOB,




O1bIT 1.
JleMOHCTpUpYeT CIIOCOObI ITOJIYy4eHHUA XJI0pa U €F0
(pr3ryecKre CBOMCTBA.

a) Baaumoodeiicmsue coaaHol Kucaomul C
oxcudom mapaaHua (4).

B xo016€e Biopia ¢ ra300TBOAHOM TPYOKOII
HacblltaeM HeMHOro MnO,_ , BiuBaeM
KOHIIEHTPHUPOBAHHYIO COJIAHKY 1 HAarPEBaeM:

MnO, + 4HCl=Cl, + MnCl + 2H O




6)B3aumodeiicmeue KOHUeHMPUPOBAHHOU COASIHOTL KUCAOMDBL C
NepmMaH2aHaAmMoMmM Kaaus u noAyueHue XA10pHoi 800bl.

Kos16y Bropiia 3akperuisieM B ITaTUBE, HACHIIIAEM ITIepMaHraHaT Kaus 1
CTaBUM TUAPABINYECKUI 3aTBOP, 3aKpPhIBaeM K0JI0y MPOOKOI C
KaIeJIbHON BOPOHKOM, B KOTOpyIo Ha 2/3 HanmBaeM HCI. I'azooTBOgHY
TPYOKY OIYCTUTDH B HAKJIOHHEHHO-3aKPEIJIEHYIO KOJI0y IPHUEMHUK,
3aMOJIHEHHYIO JUCTHLINPOBAHHOU BOJIoH. OTKphIBaeM KpaH KaIleJIbHOY,
BOPOHKHU 1 Ha0OJII0/1aeM oOpa3oBaHUeE XJIOPHOM BOJIbI.

Cl, + H,O = HCl + HCIO
2KMnO4 + 16HCl = 5Cl_ + 2MnCl, + 2KCIl + 8H O

/
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JleMOHCTpUPYET XUMHUUYECKHE CBOMCTBA XJIOPA
IIPU B3AUMOJIEMCTBUH C IIPOCTHIMM BEIIECTBAMMU.

a) I'opeHue sodopooa 8 xaope.

B cTeKIAHHBIN TUJINHAD, 3aII0JIHEHHBIN XJIOPOM,
yepes anmnapat Kunna ¢ IJIMHHON U30THYTOM I
ra300TBOJHON TPYOKOM IIOZIaeM BOZIOPO/, OTKPLIB
KpaH amnmnapara, IoI;KUraeM BOZOPOd U MeIJIEHHO
OIIyCKaeM TPYOKY C TOPSIIUM BOJIOPOAOM B IIUJIHHIP
C XJIOPOM. 3aTeM HaJIUTh JIAKMYC B ITUJIUH/P.
HabsrojaeM n3aMeHeHMe IIBeTa JJAKMyca C TEMHO-
CHUHETO Ha KPaCHBIU.

H, + Cl2 = 2HCI




| R ]
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O/IvH CTEK/ISSHHBIN IUJINHAP HAIIOJIHUTh BOOPOZOM, a

IPYTYIO — XJIOPOM. 3aKPhITh 00a MUJIMHAPA CTEKISTHHBIMU
LIacTUHKaMU. B moMeIlneHun J0JI2KeH ObITh

accessHHbIN cBeT. [ [UInHap ¢ BOZOPOIoM, He
epeBopayuBas, IIOCTaBUTh Ha IIUJIMHAP C XJIOPOM.
BICTPO YOPaTh CTEKJ/ISIHHbIE IIJIACTUHKHN U HECKOJILKO pa3
epeMelnaTh ra3bl. PazpeIuHUTh TUJINHAPEI. OANH U3 HUX
BICTPO OOEPHYTH ITOJIOTEHIIEM U, iep>Ka HAKJIOHEHO
TBEPCTUEM BHU3, IOJHECTU K IIJIaAMEHH rOPeJIKU.

PWJINTH B MUJIMHAP PACcTBOP JIaKMyca, BUsI U3MeHeEHHe
acTBOpa ¢ TEMHO-CHUHETO IIBeTa JI0 KpacHOrO.

Cl, + hv = 2CI

H, +CI'=HCI + H”

H" + Cl2 = HCl + CI
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JeMOHCTPUPYIOT B3aUMOJEUCTBHE XJIOPA CO
CJIO’KHBIMHU BeIeCTBAMHU.

a) ObecriBeunBaHl€E OPTaHUYECKUX KPACUTEJIEM.

B Tpu nipobupku Ha 1/3 oObeMa HAJIUTh PaCTBOPHI

makMyca, QyKCHUHA 1 YepHuI. IIpuirnBaeM HECKOJIBKO
JI XJIOpHOM Bojibl. Habsirogaem obeciiBedyrBaHUE
aCTBOPOB.

0) ObecuBeunBanue TkaHeu (OesieHue).

B ogHy npoOHUPKY HAJIUTh 4-5 MJI CEPHOM KHUCJIOTHI, BO
TOPYIO 10 MJI XJIOPHOU BOJBI. 3aIlI0JTHUTH 00€ IPOOUPKH

OPOM U 3aKPbITh CTEK/ITHHBIMU IJIACTUHKAMH, K

OTOPBIM 3apaHee IJIACTUIMHOM HPUKPEIIAIOT II0JI0CKH

BETHOM TKAHHU.




