ЭЛЕКТРИЧЕСКИЙ ТОК В ЖИДКОСТЯХ И ГАЗАХ
Тип занятия: лекция.
Основные вопросы:
1. Электролитическая диссоциация.
1. Ионная проводимость.
1. Электролиз. Законы Фарадея.
1.  Образование ионов в газе.
1. Несамостоятельный газовый разряд.
1. Самостоятельный газовый разряд.
Литература:
Мякишев Г.Я., Буховцев Б.Б. «Физика. Учебник для 10 класса общеобразовательной средней школы», 2014.
Домашнее задание:
1. Изучить материал лекции, приведенный ниже.
1. Изучить §113 – 116 учебника. Составить по данным двум источникам конспект.
1. Ответить на контрольные вопросы к  §114 (стр. 383)
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3.15 DjekTpuuecKuii TOK B raszax

TIpit OBBIMHBIX YCIOBHX TA3H COCTOAT U3 31EKTPHUCCKH HEHTATLHbIX ATOMOB ILTH MOTEKYI; CBO-
Gojtbix 3apsion B rasax nowmu yem. ToYTOMY T3l ABAMOTC UIIERMPURAMU — S1eKTpUHecKill
TOK epes HIIX He HPOXOUT.

Mbi CKABATH <IOUTH HeT», IOTOMY 'TO HA CAMOM JIeJle B Ta3aX i, B MACTHOCTHL, B BOSYXe BCeria
HPHCYTCTBYET HEKOTOPO® KOJHECTBO CBOGOHBIX SapIKENHbIX acTit], OHIl HOABIAOTCA B esyti-
TaTe HOHU3HPYIOUIEro BO3/{eHCTHS 3y eHHii PaOAKTHBHBIX BEIeCTE, BXOAILIX B COCTAB 3eMHOI!
KOpb, YILTPaHOIETOBOrO 1t PEHTIEHOBCKOro ityterits COHIA, & TAKAKe KOCMUMECKIX Jyueli —
HOTOKOB HACTHIL BICOKOI! SHEPTHH, HPOHUKAIONIIX B aTMoccepy 3eAUTH I3 KOCMIMECKOro POCTpati-
ctBa. BHOCHEACTBIN Ml BepHEMCH K 5ToMy baKTy I 0BCYUM €ro BAKHOCTH, & celfiac 3aMeriy
S, 9TO B OBHIMHBIX YCOBIAX NPOBOIMOCTS Ta30B, BHI3BANNAS «CCTECTBEHHbIM> KOTIECTEONM
CBOBOABIX 3ApSIOB, NPEHEOPEKIMO Maa, 1 66 MOAKHO He HPUHIMATE BO BHHMAHIe.

Ha H30;MpYIONUIX CBOMCTBAX BO3JYIIHONO IPOMEKYTKA OCHOBAHO JeHCTBHE NepeKyouaTeel B
ssteKTpiteckux tensx (puc. 3.57).

K
S
Puc. 3.57. Kimou K

PasublKaiiie 571eKTPUtECKoli el — 10 co3ianie ¢ HOMONIBIO Kitiota K mposexyTka Bo3tyxa
Meaty eé Konraktani. TIOITH CKBO3b HTOT IPOMEAKYTOK 3J1eKTpitiecKuit Tok e exoxer. Hanpi-
Mep, HEBOIBIIONO BOBAYIIHONO 3a30pa B BHIKTIOUATEIIE OKAZBIBACTCH JIOCTATOMHO, UTOGH PAZOMKIY T
9JIEKTPHYECKYIO Nellb B Balllell KOMHATE I TOTacHTh CBET.

Moo, 0HAKO, CO3AaTH TAKHE YCAOBI, NPH KOTOPLIX 3/IeKTDHCCKI TOK B Fa30BOM HpOMe-
KyTKe noseumes. JlaBaiite PACCMOTPIM CIIEYIONTHE OIBIT.

BapsIIM ILIACTHHbL BOFIYIINOLO KOHCHCATOpA®” I HO/COGMIIM WX K Uy BCTBUTELHOMY Talb-
satoverpy (puc. 3.58, ciena). [pu KOMHATHOI TeMIepaType I He CIIIIKOM BIAKHOM BOSIYXe lati-
BAHOMETD He MOKAKET 3aMETHOIO TOKA: HAII BOZYIIHBI NPOMEXKYTOK, KAK MBI U TOBODIJIH, He
SABJISICTCSA POBOJHAKOM 3JICKTPHICCTBA.

+ - + -
Tlnanms
T %
Toxa ner Tok ectn

Puic. 3.58. Bosumuknopente Toka B Bo3yxe

Tetteps BHECEM B 3430p MeA1y ILIACTHHAMI KOJICHCATOpA. IL1aMs! TOpeIIKH 1n cpewn (puc. 3.58,
cnpana). Tox nosmaserca! Touemy?
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3.15.1 CsoGoanble 3apsibl B rase

BOSHHUKHOBCHHE 57eKTPUMECKOT0 TOKA MLy IIACTHHAMI KOIICCATOPA 03HANACT, TO B BOJIYXE
101 Bo3eHiCTBIeN TLIAMCH IOABILIICH c60Godubie 3apadu. Kakue uenio?

OULIT HOKA3BIBAET, UTO SIeKTPUUECKIll TOK B TA3AX ABIACTCH YHOPIOUCHHBIM JBIKEHIIEN 3a-
PAKCHHLIX MACTHIL MPET 6ud06. ITO HACKMPOUD, MOAOHCUMEALNIE UONI. 11 OMPUYATEALNIE UOND.
JlasaiiTe HOCMOTDIM, KAKUA OGDA3OM 9TH 3APs (bl MOTYT HOMBIATHCH B Tade.

TIpu yBe/UHeHII TeMIEPATY PbI Ta3a TEILIOBbIC KOJICGANIIS X0 YACTHIL — MOJIEKY. WIH ATOMOB —
CranoBsTes BCE HHTeHCHBHEE. VAPb YACTUIL APYT O APYTA JOCTUIAIOT TAKO! CILTBL TO HATHHACTCH
uoNUBaYUA — pacTa HEHTPATLHBIX YACTHIL HA S1CKTDOHbL I IOIOKNTEbHbE HOHEL (puc. 3.50).

Puic. 3.59. Vonusauus

Cmenensio uonusayu HAZHIBACTCA OTHOMIERE “HCIA PACTABIINXCH MACTHIL Ta3a K OBIIeMY He-
xoanomy ey sactun, Hanpiep, eca crenens nommzauun pasra 40%, 10 570 o3nasaer, 1to 40%
HCXO/HBIX HACTHIL [A3a PACTATOCH HA TIOIOKHTEbHbIE HOHBI I 3EKTPORBL.

Cremens HORIZAINN ra3a 3ABUCHT OT TEMIEPATYPHI I PE3KO BOIPACTACT ¢ ef yBeamenuer. Y
BozI0poa, HanpmMEp, pi Texmeparype ke 10000°C crenens wonnsamm ne npesocxoant 10%,
a npu Texmepatype soime 20000°C crenens nomzanun 6m3Ka K 100% (To ecth BoAOpOA mouTH
HoHOCTBIO HORW3NPOBaK™).

TloMIMO BHICOKOlt TeMIepaTyPhi HMEIOTCA 1 ApyTHe (haKTOpEl, BLBHBAIONIIE HORNZANMIO Ta3a.
Mbi X y2Ke BCKOIb3b YIOMHHAH: 5T0 PaOAKTHBHBIC W3IYWCHI, YTPadUOIeTORbIE, PeRTIe-
HOBCKHe I TaMMa-JIy'H, KOCMUYeCKHe UacTHIbl. Beskuil Takofi akrtop, siBistomymicss IpHaunof
HOHW3ALI Ta3a, HATBIBACTCH UONUIATMOPOM.

Taxuz 06pa3oM, HOHH3AINA NPOHCXOMNT He Cama N0 cebe, a N07 BO3efiCTRIEN HORN3ATOpA.
OHOBpEMERHO IIET 1 0BpaTHbIl POIECC — PeroMBUNAYUA, TO €CTE> BOCCOCAMHERIIE 3/ICKTPOHA 1
HOOKUTEBHOTO HOHa B HeliTpatbiyio actuiy (pic. 3.60).

e

Puc. 3.60. PexomGuuars

Tlpuiia pekoMGHHAIUNI IPOCTA: STO KYJIOHOBCKO® IPHTSUKCHIE SJICKTPOHO 1 [IOJIOKHTEIBHBLX
HOHOB. VeTpeIsisich HABCTpedy APYT APYTY 10X AefiCTBIEM JICKTPHUECKIX CILI, HOJIOKHTeIbHEL
HOH I 31CKTPOH BCTPEUAIOTCH I HOIIYUAIOT BO3MOKHOCTS 00pA30BATH HelTpaIbHbL aToM (In Heli-
TPATBHYIO MOJIEKY.TY).
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TIpu HeH3MEHHON HHTEHCHBHOCTH JCHCTBHS HOHI3ATODA YCTAHABIMBACTCS! IMHAMIICCKOE PABHO-
Beclie: cpetiiee KOMECTBO YACTUIL, PACTIAJAIONIIXCS B ¢UHHILY BPEMEHI, PABHO eIy Kote-
CTBY PeKOMBHHHPYIONIIX HacTHIL (WHBINI CZIOBAMI, CKODOCTH HOHUALI PABHA CKOPOCTH PeKOMOH-
naum). Ectu 1eliCTBie HOHISATOPA YCHTITH (HAIDUAED, TOBLICHTD TEMIIEPATYY), T0 HHAMICCKOE
PABHOBECHE CMECTHTCS B CTOPOHY HOHH3AINH, H KOHICHTDAIHs 3apsyKeHHBIX YACTHIL B Ta3¢ BO3PAC-
1é1. HaoBopot, ec/u BHIKIOMITS HOHI3ATOp, TO PEKOMOHHALLL HAMHET 1PeoBiIaiaTh, U cBOBOHbIC
3apiIbL IOCTENEHHO HEUESHY'T TIOHOCTBIO.

UTak, NOIOKUTEILIbIE HObL 1 51eKTPON NOABIMOTCH B Tase B pesyistate nonnsaiu. OT-
KyJla xe Gepétes Tperii COPT 3PSO — OTPHIATEbHEIC HOHbI? ONEH TIPOCTO: HIEKTPOH MOKET
HaleTeTs, Ha HellTpATLHb ATOM I NpHCOMHUTLCH K Hexy! DTOT npotece Hokasan Ha pic. 3.61.

Puc. 3.61. Hosisiente oTpunaTebHOMO HOHA

OBpasosanibie TaKi 0GPA3OM OTPIIATIbHbIE HOMB GYYT YHACTBOBATS B CO3JANNI TOKA Ha-
DALY C TI00KUTCIHHBIMIL HOHAMIL 1 51eKTPOHAMIL.

3.15.2 HecamocTosTe/IbHbIN pa3psijy

Ec/I1l BHEILHEro 51K TPIECKOro 10:13 HeT, T0 CBOGOIHbIE 3APJIbl COBEPIIAIOT XAOTHECKOE TEILIOBoe
JBICKeNIe HAPALY ¢ HellTpATbHbING MaCTHIAMH rasa. Ho HpU HATOAKEHHH 3IEKTPIECKOLO MOt
HAMHHACTCH YHIODSUIOUEHHOE /BIKCHIE 3APAKCHILIX MACTHIL — JACKMPUNCCKUi MOK 6 2a3e.

Hommsatop
4 -
e ‘

[
-—9

@—

0

22
Puc. 3.62. Hecasocrontessusiit pasps

Ha puc. 3.62 MBI BN TPH COPTa 3apsKeHHBIX HACTHIL, BOSHUKAIONUIX B TA30BOM HPOMEAKYTKE
104, AeMCTRIEM HORIZATOpA: NOMO/KITEIbHBIC HOHbL, OTPHIATCBHBIC HOHbI I 31CKTPOREL. DAeKmpu-
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ueckuli MoK 6 2a3e 06PA3YEMEA 6 PEIYALINAME 6CTPEUHO20 DGUINCEHUR JAPANCEHHVLT LACTRUL, NOA0-
JHCUMEALHNT UOHOE — % OMpuUaMErHOMY 2aeKmPody (KaMOJY), FAEKMPONOG U OMPUUAMEALHIT
om0 — % nonoscumeavHoMy aexmpody (anody).

C JBIIKENTIeN 3APKEHNLIX TACTHIL B TA30BOM MPOMEIKYTK BCé ACHO. A MOUeMy BOSHNKAST TOK
BO BHermHeli merm?

CBOBOJIbIE 31eKTPOHK Ta3a, MOMAAT KA A0, HANDABMOTCH M0 NETH K «ILTOCY> HCTOUHIKA
ToKa. OTpHIATEILHBIC HOHBI OTJAIOT AHOJLY JIHIIHAIT 31eKTPOH M, CTAB HeHTPATLHBIMIT 9ACTHIAMI,
BO3BDAIIAIOTCS B OGATHO F'a3; OTAHHI ke AHOJLY 31eKTDOH TAKIKe YCTPEMISeTC K <ILTIOCY» HCTOH-
mua. Tl ITe b b HOMbL, MPUXO/IA HA KATOJ, 3A0MPAIOT OTTYIA 371eKTPOHBI (1, IPeBPATHBIIHCH
B HeliTpaTbiEe MaCTHI, A YIMPYIOT 0GPATHO B ra3), a BOSHUKII JeyMIIT 31eKTPOHOB Ha
KATOJIe HeMe/UICHHO KOMIHCHDYeTCs! X J0CTABKOH TY/Ia ¢ «MIHYca» HCTOYHIKA. B peayisTate Beex
STUX [POLECCOB BO3HUKAET YIOPSI0YEHHOe JBIZKeHHEe 3JIeKTPOHOB BO BHemIHeil nemn. D10 u ecTb
SJIEKTPHHICCKHH TOK, PErHCTPUPYEMBIHl T TbBAHOMETPOM.

Oumcanupiii npolece, W306pAXKEHHE Ha PHC. 3.62, HAZLIBACTCS HECAMOCTIOAMEALHHM PAIPA-
dow & rase. Tlouemy HecamoctoaTensrEn? [IOTOMY JUIS €r0 HO/UePIKAHNS HeOBXOMIMO HOCTOSIHHOR
JtelicTe nOMM3ATOpa. YGepéM HONM3ATOP — W TOK TPEKDATHTCH, HOCKOKY MCUESHeT MeXaHT3M,
obecreunBaonui OB eHIe CBOGOIHELX 3APSIOE B FA30BOM NPOMIKYTKe. IIDOCTPAHCTEO MeskIy
AHOJIOM U KATOJIOM CHOBA CTAHET W30/ISTOPOM.

3.15.3 BoubT-aMnepHasi XapaKT€PUCTHKA I'a30BOr0 pa3psija

BABHCIMOCTD CHITH TOKA H€pe3 Ta30BbIil IPOMEKYTOK OT HAIPIKCHIA MY AHOTOM H KATOIOM
(TaK HA3bIBACMAT GOALI-AMNEPHAR TAPAKMEPUCTIURE 20306020 Pa3pada) TOKa3aHA Ha puC. 3.63.

o U

Puic. 3.63. BoaT-aMiepas XapakTepHCTHKa [a30B0r0 paspsia

TIpH HyTeBOM HATISKEHIT CHTA TOKA, ECTECTBEHHO, PABHA HYO: SAPIKEHNEIe MACTHIEN COBep-
AT UL TEILIOBOe JIBHKEHNe, YIOPSI0UeHHO0 UX JBIYKEHIS MeZK/Ly 3/1eKTPO/AMI HeT.

TIpi HeGO/ILIIOM HAIPSKEHNH CHIA TOKA TaKsKe Mana. [lel0 B TOM, 4T0 He BCeM 3apsuKeHHEIM Ya-
CTHI[AM CY?KJIEHO J0OPATHCS JI0 3IeKTPOJIOB: UACTH HOJIOKHTEILHBIX HOHOB H 3JIEKTPOHOB B IIPOIECCe
CEOTO ABUGKEHNS HAXOJAT APYT APYTA H PEKOMOUHHDYIOT.

C OBBIMeHHeN HATPKENHS CBOGOTbIe 3APA/ bl PASBHEAIOT BCE GOTLIIYIO CKOPOCTD, 1 TeM MeHb-
Ille LIAHCOB Y HOJIOKHTE/LHOIO HOHA M SI1eKTPOHA ECTPETHTHCS W PeKoMOUHHpOEaTS. [05ToMy BCE
GoIbINA TACTH 3APTKEHHEIX MACTHII JIOCTHTACT 3TeKTPOJIOB, I CILTA TOKa Bospactaet (yactok OA).

TIpn onpestesén ot Bemme RANpsKeHHs (101Ka A) CKOPOCTE JBIIKEHII 3APA/0B CTAHOBHTCA
HACTOBKO GOJTBIION, 4T0 PeKOMBHHAINIA BoOBIIe He YCHeBAeT MPOMCXOTS. C ITOT0 MOMEHTa. 6ee
SapsKEHHBIE YACTHI, OGPAZOBANHEIe MO JeHCTRUeM HOHE3ATODA, AOCTHIAIOT /IeKTPOJOE, W MOK
Jocmiuzaem HackuiENUA — A IMEHHO, CHITA TOKA IePECTAST MHATHCA ¢ YBeTIeHHeN HADAKEHIL.
Tak GyJieT IPOUCKOUITE BILIOTE 40 HeKoTopolt Touxu B.
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3.15.4 CamocrosiTebHbIl pa3psiy

Tocste npoxowienits ToMKi B Cllia TOKA HPU YBTIHEHIIH HAPIKEHI Pe3Ko BO3PACTACT — HaH-
naetes camocmoameaviwii paspad. Celiuac Mul pasGepésed, W10 310 Takoe.

BapsKeHHbIe HACTHIE Ta3a JBIKYTCH OT CTOIKHOBOHI K CTOJIKHOBCHIIO; B POMEIKYTKAX Mesk-
1Y CTOJIKHOBCHIANIL OHH PASTOHSIOTCS 5IEKTPHYCCKIM OJIeM, YBeIiBas CBOI0 KHHETHECKYIo
stepruo.  Bot, KOIJla HATIPsKeHIE CTAHOBITCA 0CTATONMHO GobIII (Ta cavas TouKa B), aeKtpo-
HEL 38 BpeMst CBOGOHOTO MPOBera JOCTHIAIOT TAKIX SHEPIHH, TO IPH COYAAPEHHI ¢ HellTpaTLHbII
atomamu nomzupyior’! ux!

Haunnactes Tak HASHBACMAT UONUAYUA HAEKMPONNHM YIGpOM. DICKTPOHBL, BLIOUTHIE U3 HOHI-
SUDOBAHHLIX ATOMOB, TAKKE PASTOHSIOTCH SICKTPUMECKIN 01N Il HATTAIOT Ha HOBBIC ATOMBI,
HOHH3UPY3 Terlepl yKe X 1 IOPOAKJIas HOBLIC ICKTPONEL B pesyiutate BosmuKaomelt 31eKTpon-
HOM JIABIHEL HHEII0 HOHUBHPOBAHIELX ATOMOB CTPEMHTELHO YBOIHIBACTCH, BCIECTBIE 1ero GHCTpo
BO3PACTACT U CUIA TOKA.

Koumitectso cBoBOHbIX 3apsIoB CTAHOBITCS TAKHM GOJIBUIIM, UTO HEOGXOMIMOCTS BO BHEIHEN
nonmsatope ornazaer. Ero moio monpocty yopats. CBobojible sapskenibie TaCTHIb Telieph 10~
POAIAIOTCH B Pe3yIIbTATE GHYMPENHUT TPOLIECCOB, TIPOHCXOAIIIX B Tase — BOT NOUeMy paspsi
HASLIBACTCH CAMOCTOATE.IHBIN.

Ecitit rasosuiil HPOMEKYTOK HAXOMITCH O/l BHICOKIA HAIDIKEHHEM, T0 /Ui CAMOCTORTEIHOTO
paspsia He HyxKen HHKaKOf HoMM3aTOp. JIOCTATOMHO B Ta3e OKASATLC JTHIITD OIHOMY CBOGOHOMY
5J1EKTPOMY, I HAMHETCS ONHCANNAS BbIIIle 51eKTPONHAS JaBIHA. A XOTs Gbl 0UH CBOGOHEL 31eKTpOH
Beenyta naitgéres!

Berowuin €@ pas, wTo B rase e IpH OGbITHBIX YCIOBIAX HMEETCH HEKOTOPOE «ECTECTBOHIOE
KOIIHYECTBO CBOGOHBIX 3APSI0B, 00YCIOBICHIOE HOHISHPYIONIIA PAHOAKTHBHBI 3Ty CHICM 3eM-
HOlt KOpb, BLICOKOMACTOTHEIN M3ty temtien COHIIA, KOCMIeCKIM Tysanut, Mbl BILeI, 40 npi
MAJIBIX HANDSKCHIIX IPOBOIMOCT 233, BHIBANNAs STHMI CBOGOHBIMN 3APAANL, HINTOKHO Ma-
123 HO Terieph — HPH BHICOKOM HANIPSKEHHI — OHH-TO 1t HOPOLAT IABHIY HOBLIX YACTHIL, /IaB HAYAIO
camocTonTebHOMY paspity. [IPOH3ONIET, KAK TOBOPAT, oot TASOBOTO IPOMEKYTK.

Hanpsixunocts nojist, HeoBXouMas /Ui NpoGos CyXoro Bostyxa, pasha npuvepto 30 KB/
IHLIMU CI10BAMH, HTOGHI MLy 91CKTPOJIAMI, PATICIEHIBIMI CAHTHMETPOM BOJIYXa, IPOCKOILIA
HeKpa, Ha HILX HY3KHO H0/ATH Hanpsixentie 30 KIIoBoILT. BooGpasiiTe e, Kakoe HANpIKeHHe HEo0-
XOIMO U151 IPOBOS HECKOBKIX KILIOMTpOB BosyXa! A Bejih HMEHHO TaKie HpoGOH POHCXOAT
5O BPEMsI [PO3bI — 510 IPEKPACHO H3BECTHBIE BAM MO
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3.14 DjeKTpHYecKHil TOK B 3JIEKTPOJUTAX

Duaexmpoaumot M1 HasbiBaCM PACTEOP (LI PACILIAB) BeICTBa, epe3 KOTOPBII MOKeT ILITH S/1eK-
TPHYECKHIT TOK; IPH 3TOM HCXOHOE BEIIECTBO MPOBOAHHKOM TOKA HE AGAACTMCA.

Hanpusep, kpuctaist nosapentoit comt NaCl se npososr ok, JlucTiumposatnas soja —
Towe jus1ekTpuK. OJHAKO HPH PACTBODEHIH COM B BOjle IOMYACTCs CPeJta, Hepes KOTOpyIo ToK
ormno npoxout! CiieloBaTe b0, CONEHAT BOTA GYIeT 51eKTpoHTOM?.

DUIEKTPOITANH OKASBIBAIOTCH PACTBOpEI Colelt, KHEI0T 1 ocHosanuit. [poxoziente Toka tepes
TH PACTBOpHI 03HANACT, WITO B HIIX HMEIOTCH CBOGO/Ie 3ap bl OTKy/La e OHit Tax GepyTes, ecin
HIL B BOJie, HH B HICXO/HOM BelllecTBe CBOGOHBIX 3apSLIOB He Gbiio?

3.14.1 DulekTposIMTHYECKAs] AUCCOLUAIMS

Mesxanan, ofectequBaonyii HoARIeHHe CEOGOHEIX 3APAIOR B SIeKTOJIITe, HAHIEACTCA AEKTIPO-
Aumuveckoii duccoyuayued. Mbl OPDAHIHMCS PACCMOTDEHHEM SIeKTPOHTHIECKOH AHCCOMUAINIL B
pacTBopax.

Boobie, MCCOMIAII — 970 PACTIAT MOJIEKY.TEI HA COCTABHBIE HACTH O/ BHARTON TeX ILTH HHbIX
baxTopor. B npoyecce snexmposumiuseckoti MUCCORUAUY MOLERY AN, PACTIGOPALMO20 GEULECTEE PC-
RGOIOMCA HA NOACHCUMERLHYE U OMPUYAMEAbHYE UOHY 6 Pe3yabmame JelicmEUs IEXMPUNECKUT
cua co cmoponv. monexya 6odu.

More cBOHCTEA BOJ 0GBACHAIOTCA TeM, HTO €8 MOJIeKY/Il ABISIOTCH NOAAPHYAMU, TO €CTh B
S1eKTPIIECKOM OTHOMIEHTH BEYT Cebfl KAK WO (HATOMHIM, 4T0 JUnob — 5T0 CHCTEMA JBYX
OZUHAKOBHIX 110 MOZYIIO 1 NPOTHEONIONIOAKHELX 10 3HAKY 3APSLIOR, PACTIONOKEHHEIX HA HEGOIBIIOM
paccrosami apyr or apyra). Homsprocts momekyn HaO oBycioBiena HX reoMeTpHIecKHM yCeTpoi-
crBom (pue. 3.52)%%

Puc. 3.52. Mostekytbt Botst

Vron, 06paz0BAHHAH THHHAMA LEHTPOR ATOMA KHCIODOKA H ABYX ATOMOB BOJOPOTA, COCTABISET
npmepro 104,5°. Kpose Toro, 571eKTpomHbie 0607I0MKII cMeIeHs! B CTOpoRy Kucioporia. B pesys
Te IeHTPEI TIOJIOXKNTE/ILHEIX I OTPHIATELHEIX 3APA/I0B OKA3HIBAIOTCA POCTPAHCTECHHO Pas/ier
HBIMIL <MUHYCHI> TPeOBIIaJIAI0T B KHCIOPO/HON HACTH MOJIEKY.Ib! BOIbL, & <ILTOCH> — B BOJIOPO/HON
wacTiL

Byly"H IHIONSIME, MOJTEKYJH BOAK COSAIOT BOKPYT cebil SMEKTDHYECKoE MOMe M AeHCTBYIOT
9JIEKTPHUECKIMH CIUIAMI KAK JAPYT HA APYTa, TaK H Ha MOJIEKYJIb Ipineceii”.

Totenmy e comt, KHCIOTEL I OCHOBAHNS DACIAJAIOTCA B Boze Ha Houb? Beé sieno B oM, uT0
MOJIEKYIIBI STHX BEIIECTB TAKYKe SBIAIOTCA NoJsApHbME. [laBaiite BepHEMCs K HAIleMy IPHMeEpY ¢
pacrBopermen mopapertol coms NaCL.

bTa-
EH-
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V aToMa HATpUS Ha BHEIIIHeM 571eKTONHOM YPOBHe HAXOMITCS OH 971eKTpor. OH ¢1aG0 CBA3aH ¢
ATOMOM H BCEIIa TOTOB OKHHYTH MECTO CBOEro 0GTAHNA. Y ATOMA X710pa Ha BHIITHEM 3TeKTPOHHOM
YPOBHE CeMb 3JIEKTPOHOB — OJHOTO KaK Pa3 He XBaTaeT JI0 MOIHOr0 KOMILIEKTa. ATOM XJI0opa Beerja
TOTOB 3AXBATHTE Ce0e HeJOCTAIONH 1eKTPOH.

TlosToMy npi obpasosarm Motexy:tbi NaCl BHEITHI 3, 1eKTPON ATOMA HATDHS YXOTHT K aTOMY
XJI0pa, U B Pe3y/IbTaTe MOJIeKy/Ia CTAHOBHTCS TOJAPHOI — OHA COCTOHT I3 TIOJIOXKHTE/IBHOTO HOHA
Na* 1 orpumatersioro noma CI~. DTa MOTeKyIa cXeMaTIeCKN W306paKena na puc. 3.53 (atom
X710pa KpyTIHee, \ext aToM HaTpi)

Puc. 3.53. Mosexysia NaCl

Mbin c0Bavit, ¢ 31ekTpitiecKolt Touku 3perit Mosexyta NaCl Takske oKa3sbIBaeTes JIoest.
Boamvoelicrsite jmyx copros mmoseit — wosexy1 HyO i NaCl — Kak pa3s u sussisaer npotiece
pactsopensi.

Ha puc. 3.54 Mu1 Bii, kax npotexaet 1ot npotiece®. Bostee Kpymibie 3eéHne MapHKi 1306~
PAKAIOT oMb XJI0pa, Golee MEJIKHe cephie — HOHb! HATPHL.
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Puic. 3.54. Dutexrpoamriieckas miccommanus: pacrsoperie NaCl B sosie

Jlesast MacTh plCYHKA HOKA3HIBACT CHTYAIIO 10 Hatasa pactsopenii. Kpymia comt s ie
HEGOLIIONO KyBINECKOTO KPUCTAILIIKA® TOLKO HTO OKAATACH B BOJE.

Cpasy e HAMHHACTCH «IEKTPINECKAs ATAKA> CO CTOPOHbI MOJEKY:1 Bobl. OTPHIATEIIbHO 3a-
prkentbie (Kuciopobie) dactu Moitexy: HyO 0GpAIAIOTCH K HOMOKITE LN HOHAM HATDI, &
HOOKITEbIbIE (BOIOPOHBIE) MACTH MOJIEKYIIb! BObI — K OTDHIATELHEIM HOHAM X:10pa. Mosexy-
16t NaCl HAHHAIOT «pACTATHBATICS> PASHOHADABICHHBIMI 3/IeKTDHICCKIMI CHLIAMH IPHTSKCHIL
K MOJICKYIAM-IHIONAN BOTIbL, 1 CBA3b MLy HOHAMH HATPHS W X10pA, CKpOILIIONIAs MOTIEKYY
comn, ocraBesaer.

B KoHIle KOHIIOB 9T CBA3 CTAHOBITC HACTOIbKO ¢:1aG0fl, {TO YAAPH COCEHIX HACTHIL, COBep-
LIAIONIX TeILIoBoe ABIKeHte, paspymaior Motexyty NaCl. OHa pacataerc: Ha HOJOKHTE LML
won Na* 1 orpunaressisiii uon C1-.

B npasofi uacti puc. 3.51 Mbl BIUIM PE3yIbTAT TAKOTO PACHAZA: BPBAHHbIC W3 KDHCTALII-
‘ecKofi PEMETKI HOH XJT0pa H WOH HATDHA OTHPABIAIOTCA <B CBOGOIHOS TLIABANNES, OKPYKEHNEIe
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IPHIEMBITIMECA K HIM MOJIeKy/IaMu Bosl. OGpATHTe BHIMAHNe, 4T MOJEKYITh! BOJLl IPIIHILI K
OTPHIATELHOMY HOMY X/I0DA CBOUMI HOJOAHTELHBIMI BOJOPOHBIMIL HACTAMIL, & K HOI0KITE b
HOMY HOHY HATPUS, HAOGOPOT, TOBEPHYIIHC HX OTPUIATCIHbE KHCIOPOHBIC HACTIL

Taxin oBpasom, npu pactsopern cot NaCl B Bojie N0ABIIOTCs CBOGOIbIE 3APALL: 010K~
teabisie noms Na* 1 orputtatesisie Honst Cl- (pic. 3.55). D10 1 AB15CTCH HEOGXOIMEIM YC10BIeA
HPOXOAIEHI TOKA epe3 PACTEOp.

Puc. 3.55. Pacteop NaCl B Boge

Otticanubiil BLillie HPOLECe PACTBOEHIS COBEPUIEHHO AHATONINHO IPOTEKACT I B CyHae APYTHX
npivecett. Tax, méz10us KOH paciiaaetcs B BoAHOM paCTBOpe Ha H010KITe b HbIe HOHE! Kttt K+ 1
oTpHIATEbILE HONB TpOKCITbHOM rpye OH . Mosekyta ceproft kot HySO, npu pacnaje
@Bt wa oo bHLIX Hota H 1t oTpuItaTe:1bi0 Sapikenibiii HoH KiciotHoro octarka SO3~. B
pactBope Memoro Kyniopoca CuSO, nosBsIOTeH NOMOKITEbHBE HoHb! Met Cu?* 1 oTpHIATeLHO
sapskenisie noust SO3~.

Bee J1i MOICKY/I11 PACTBOPHEMOTO BEIleCTBA PACHA/LyTes Ha HOHE? DT0 3ABHCHT OT Pijta yCIoBiil.
Crmenenvio duccoyuauui HAZbIBACTCA OTHOIIEHHE HHCITA PACTIABLIIXCH MOEKYII K OBIICMY HAuaTb-
HoMy ey MosteKyt. Ii HOJHOM PACTBOpCHIII BelllecTsa CTereHh ccolat pasia 1.

Hapsty ¢ Auccoumayiell myeeT Mecto it o6parHiit mpotiecc: pexombunanui. A uMeHHO, e a-
CTHIL IPOTHBONOTIORHOLO 3HAKA MOFYT BCTPETHTHCH 1 CHOBA 00PA3OBATH HEHTPATBHYIO MOJIEKYTY
(pexonBpoBats). C TeueHueM BPeMEHU B PACTBOpE YCTAHABIIBACTCH COCTORHHE JUHAMUECKOTO
PABHOBCCHL: /e MICIO JMCCOMIAIII B C/MNHILY BPEMEHH PABHO CPEHeMy HCTY PeKoMOiHa-
1tif, B pe3yJIbTaTe 4ero KOHICHTDAIA PACTEOPA OCTASTCS HEH3MCHHOH (BCIOMHHTE AHATOMHIHYIO
CHTYAITHIO C HACBIMEHHBIM APOM: NPH JHHAMHYECKOM PABHOBECHH MApa H JKIJIKOCTH CPeJIHee <ic-
J10 BLLICTEBIIIX 13 KILIKOCTH MOJIEKYJ! PABHO CPEIHEMY ‘HCIY MOJIeKy1, BepHYBIIXC 0GPATHO 13
Hapa B JKIJKOCTH, TAK UTO KOHICHTPAII HACKIICHHOTO apa Hel3MeHHa).

TIpotieceit JHCCONMAIIH-PEKOMBHHAIII SATHCHBAIOTCH B BILIC CAE/YIONUIX YpaBHeHItH, oTpaa-
IOLIX COCTORHIIE JMHAMIECKOTO PABHOBECHL:

NaCl 2 Na™ + CI™;
H,S04 = 2H* +S0%;
CuS0; = Cu** + 802~
3ueHenie BHCLIHIX YCIIOBHI MOKET HAPYLIITE TeKyIIee ANHAMITECKOC PABHOBECHE I CMECTHTD

ero B Ty wm wHyIo ctopony. Hanpiep, MpH HOBMIIEHIN TeMIEPATYDH YEETHHBACTC CKOPOCTS
JHCCONUAIIAM, 1 KOHIIeHTpAIIHA TOTIOAKHTETLHbIX 1 OTPHITATETLHbIX HOHOB B PACTEODE BOSPACTACT.

3.14.2 VouHasi IPOBOAMMOCTE

B Meraiiax, Kak Bhl HOMHITE, HMEETCH JHIh OMIH THI CBOGOIHBIX 3aPIIOB — 910 CBOGObIE
5teKTpoNbL, B 5JeKTPOITAX CHTYAIUI HHAR: 31€Ch BOSHUKAIOT CBOGObIE 3APAbI JIBYX THIIOB.
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1. Tloa0KuTe b HbIe UOHbL, O6PA3OBABIIIECs! 13 ATOMOB METAILIOR W BOJOPOa.

2. OTpHUATE/LHEIE HONLL — ATOMHEIC W MOJIKYJPHEC KUCIOTHbE ocTatki (Haupusep, Cl™
i SO37), a makske ripokcibas rpymma OH-.

Bropoe TN OT METALIOB 3AK/II0UACTC B TOM, IO HOCHTEIIH CBOGOAHBIX 3APSLIOB B 31eKTpO-
JIIITe MOTYT HMOTh 3apsU, PABHBI 110 MOAYIIIO KAK 3ICMEHTAPHOMY 3PSy €, TAK H LEIOMY {HCIY
SIIeMEHTADHEIX 3apAoB ze. BJiech 2 — BAJCHTHOCT ATOMA IIH IPYIIEL ATOMOB; HAIDUMEP, IPH
PACTBOPEHIN MEAHOIO KyIOpOCa IneeM 2 = 2.

EC/lit BHILHETo 3JIeKTPHUIECKOTO OISt HET, TO CBOGOHBIC 3aps/1bl 3/ICKTPOIITA COBCPIIAIOT JIHIlIb
XAOTHUECKOE TEILIOBOE ABIZKEHIE HAPSAY ¢ OKPY KAIOIINIH MoJtekytant. Ho Ipu najiokenu srer-
HErO 10151 IOAOAKITeIBHBIE I OTPHIATEbHbIC HOHBI HAHHAIOT YIOPSAOCHHOE JABIKEHILC.

TIOMECTIHM B COCY/L ¢ 3ICKTPOJIATOM ABa 5JICKTPO/A; O I3 5]1CKTPO/OB IPHCOCAIHIM K 1070~
JKITeILHON KIeMMe HCTOUHIKA TOKa, a APYroii — K orpumarensiofi (puc. 3.56). Kora peus mier
0 NPOXOAICHIIH TOKA 1epe3 31eKTPOJITHL, HOJI0KITEbHBII 3JICKTPOA HA3BIBAIOT anodOM, & OTPHIA-
TelbHbL — Kamodom’.

Puc. 3.56. Homnast NPOBOIMOCTS S7IeKTpOHT

B 5J1eKIPICCKOM T071e, BOSHIKIIEN MEALY S/1eKTPOJAMI, HOOKHTEbHbIC HOMbL S1eKTOIHTA
VCTPOMISIOTCs K «MHHYCY> KATOJA, & OTpHIATEbHbIE HOHEL — K «1L1iocy> anoja. Takin o6pasos,
SaekmpuNeCKUil MOK 6 dackmporume 6PAIYEMCA G Pe3yALMAME GCMPEuN020 JGUIHCENUA UONOB:
noaoscumentnz — K Kamody, ompuyameaviz — x anody. Tlo3TOMY IPOBOMOCTS IEKTPOINTOB
HA3LIBACTCH UONNHOL (B OTIINIE OT HIEKTPOHHOM TIPOBOIMOCTIE METAILILIOR).

Ha. 10:10KUTeIbHOM aHOJIe UMEETCs! HE/IOCTATOK 3/1eKTpOHOB, OTPHIATeIIbHbie HOHEL, JA0CTHIHYS
AHO/la, OTJAIOT ey CBOM e 5ICKTPOHEL; STH 3ICKTPOHb OTIPABIAIOTCH 10 el K «ILTOCY>
i

HaoBopor, a oTpHIATEILHOM KaTojle — H3CHITOK 31eKTpotos. Tl010KirTe:bitbie HOHbL, TPILL Ha
KaTOJL, 3ABUPAIOT Y HETO 51EKTPOHEL, I 310 KOIECTEO YIIEIIX 31eKTPONOB HEME/UICHHO BOCHOI-
HSACTCS UX JIOCTABKOf HA KATOJ[ ¢ «MUHYCA» HCTOUHHKA.

Taxi 06pasoM, B Tofi HACTH LI, KOTOAH COCTONT U3 HCTOMHIKA TOKA U METATLTIMECKIX
[POBOJHHKOB, BO3HHKAET IMPKYJIAIHs 3JeKTPOHOB 10 MapIUPYTy <«aHOJ — HCTOMHHK — KaTOI».
Lelt, 3aMbIKACTCS SIEKTPOITOM, TJIe SIeKTPHCCKHH TOK 00CCHENHBACTCs JIBYCTOPOHHIN BIKe-
Hiten HotoB.

3.14.3 DuekTposn3

TIO0AKHTE b HbIC 1t OTPHIATEbHBIC HOHBI, GY/Ly'l HOCHTEII CBOGOHBIX 3aPILIOB, B TO e BpeAst
smoTes uactuasu semectsa. [105ToMy BaXcHelillice OTIINMIE TOKA B IEKTPOTITAX OT TOKA B
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METALIAX COCTOUT B TOM, UTO SAEKMPUNECKUli MOK 6 SACKMPOIUME CONPOGONCIAETCA NEPENOCOM
seujecmea.

SIBienne Mepenoca BeIeCTBa TIpH MPOXOAICHIH IeKTPIIECKOT0 TOKA 1epe3 37eKTPOJIT Ha3bi-
BACTCS 2AERMPOAU30M. BAKOHBI 31EKTPOJI3A LI IKCTIEPUMEHTATLHO u3yHenni Dapajeen.

B 1poliecce 31eKTpoIIzA IPONCXOIT Pas/IosKelHe PACTEOPSHHOTO BEleCTEA Ha COCTABHBIE ACTI
W BLte e e STHX uacTeli Ha sekTpoax. Tak, B pactBope MesHoro Kynopoca CuSOy Ho0KHTe b
nple nonbl Mezn Cu®t WIyT Ha KATOJ, B pesylIbTaTe Mero Katojl MOKphIBaeTcss Mejbio. Kuciorneri
octatok SO3™ BhieaseTca Ha anoje.

EcTecTBeHHEIM 06pA3oM BOSHIKAST BONPOC 0 HAXOMKICHHH MACCEL 1M BeIIeCTBA, BHUIe/AIONIero-
il Ha 3]EKTPOJie 3a ONpee/EHHOe BpeMs f. DTa Macca, OUEBHIHO, COBIAJAET C MACCOil JAHHOTO
BEIECTBA, ePEHeCEHHOTO TOKOM 3a BpeMs { 1epes 3J1eKTPOINT.

Iycrb my — Macca 0JHOrO HOHA 3TOrO BELIECTBA, i ze — 3apajl HOHA (2 — BAJICHTHOCTH
Bertectsa). Tpe/IOIOKINN, WTO 32 BPeMst £ epes 31eKTpOIUT HPoIE 3apijt ¢. Tuc:io HoHOB, Ipi-
e X Ha 571eKTpoL, Torjta pasio N = g/g;. Macca BLIeHBIIErocs Ha 5;1eKTpOjie BeIIeCTBa PABHA
CcyMMapHOil Macce IPHINE/UIIX HOHOB:

m=mN =m-<L = kg (3.69)
Q@

Bemmamma k = my /gy ABIACTCA XADAKTEPHCTHKOM BENIECTBA I HASHBACTCH €10 JACKTPOTUMIINE-
CRUM INGUSAACHMOM, BHACHNS SIEKTPOXIMITIECKIX SKBUBAICHTOB PASTHMHbX BOIICCTS IPUBOJAT-
ct B TaGmIAX.

TIpi NPOTCKAHIH epea CKTPOHT MOCTORHHOTO Toka | 3a BpeMs ¢ MpoxoxHT 3apax ¢ = It.
Toscrasss 510 5 dopayay (3.69), nomyuin nepsyio dopsyaty Dapazies:

m=klt. (3.70)

Tlepariii saxon ®apagest. Macca BLLICIONErOcH Ha 571€KTPOjie BEleCTBA NPOHOPIIOHATHHA
CILe TOKa, NPOTEKAIOIIETO Hepes 51eKTPOINT, i BPEMEHH POXOAKIeHHs TOK.

Teneph npeoGpasyen BLIPAKERIE /T 57ICKTPOXIMITECKOT0 SKBHBAICHTA, BB MOTAPHYIO Mac-
cy BemecTpa:
my _ p/Na 3

@z zeNa

Toscranss 510 Bhiparene 5 (3.70), noayumy sropyio dbopsyity Dapajes:

m

"
It. .71
2eNy @)

Bropoii sakon ®apajes. Macca BLe/IONIEroc Ha 571eKTPOIE BIIECTBA IPAMO TPONOPIHOHAT-
Ha MOIADHOI Macce TOTO BelllecTBa 1 0GPATHO HPONOPHHONATLHA ero BAJICHTHOCTIL.

B dopayzte (3.71) Mbt B npoussestentie asyx Kouctant e u Ny. OHo TaksKe sBIA€TCs Kot-

crantoft 1 Hasbiaetes nocmoannot Gapades:
Ka

Mo

F

Ny = 96485
Dopaysa (3.71) ¢ nocrosmoit apajies samumercs Tax:

"
m ﬁlt.




