I'pynna 16. ®usuka
Jara: 29.06.2020
Ypok Ne 118
Tun ypoka: KOMOMHUPOBAHHBIN YPOK

Tema ypoka:

DIeKTpUYecKuil TOK B razax. HecaMocTosiTeILHBIN H CAMOCTOATEILHBIN Pa3pAAbI.

Lenu ypoka:

Ilpeomemnnie:

- hopmuposanue npedcmasienus 00 1EKMPULECKOM MOKe 8 2A3aX,

- 03HAKOMIEHUE YHAWUXCSL C NPOSBGIEHUAMU 8 NPUPOOe, C8AZAHHBIMU C NPOXOAHCOCHUEM
9JIEKMPUYECcKo20 MoKa 8 2a3ax;

- BHAKOMCMBO C BUOAMU DTIEKMPULECKUX PA3PAO08 (CAMOCMOIMENbHbLU, HeCAMOCMOAMEeNbHbl,
NeKmpuyecKue paspsowl).

Pazeuearwan:

- paseumue jl1ocudecKoco MoululileHus, CMEKAJIKU, d)opmupoeaHue unmepeca K qbus’u%cxomy
oKcnepumennty,

- AKMUBU3aYUsl MEOPUECKO20 MbIUNEHUS YUAWUXCS, YMEHUe aHAIU3UPO8amy, 0eams
6b18600bL.
Bocnumuwiearowan:
- socnumams unmepec K Qusuxe 0yl NO3HABAEMOCMU MUPA U 00EKMUBHOCMU HAUUX
3HAHULL O HEM.
Jeamenvnocmnuan.
- hopmuposaHue y cmy0eHmos cnocoOHocmell K camMoCmosmeibHOMY NOCMPOEHUIO HOBbIX
Ccnoco608 Oelicmeusi Ha OCHO8e Memooa PepheKCUBHOU CAMOOPSAHUSAYUU.
Oopa3zoeamenvhnan:

- pacuiupenue NOHAMUUHOU 6a3bl No Y4eOHOMY npeoMemy 3a cuem GKIIOYEHUS] 8 Hee HOBbIX
91eMEeHMO8.

3aoanue:

O3HaKoOMUmsCs ¢ mekcmom no meme 3anamus. Hanucamo 6 mempaou
Kpamkui koncnekm. Omeemums HA KOHMPOJIbHbIE BONPOCHL,
orcenamenvho 6 npoepamme \Word.,

ITinan xoncnexkra:

1) IoBTopeHue

2) DJIeKTpHYeCKHii TOK B rase, ra3oBblii pa3psi
3) HoHu3anus ra3os

4) TIpoBOoAMMOCTH Ta30B

5) PexomMOuHamusi

6) HecamocTosiTeJbHBII pa3ps

7) CamocTosiTeJIbHbII pa3psia




JlaBaiiTe BCOMHMM:
MeXauuzm nposoOUMOCIU MBEPOLIX U HCUOKUX Mel, d MAKI’Ce MOKA 8 8aAKYyMe:

B TBépAbIX Tesax, HAPUMEP, B METAJLJIAX HOCHTEJH JIJIEKTPUUYECKOr0 3apsiia —
CBOOOHBbIE YJIEKTPOHBI.

B :KHIKHX TejIaX — HOCUTEIH JICEKTPUYECCKOI0 3apsiia — HOHBbI BelleCTBAa.
B BaKYYM€ HOCUTEJISAAMHU IJICKTPUHYCCKOI0 3apsa ABJAKOTCH JIEKTPOHBI, KOTOPbLIE

HCIYCKaeT pa3orperblidi Merajanyeckuii karoa. Ilpm 3TomM aHOx J0JIKEH
0CTABATBHCS XOJ0IHbIM.

DJIeKTPUYeCKHUil pa3psa B rase

Bo3bMEM 3NIEKTpOMETp € MPUCOEAWHEHHBIMHM K HEMY JHCKaMH IUIOCKOTO KOHJAEHcaTropa |
3apsauM ero (puc. 16.26, a). IIpu koMHaTHON TemmepaType, €ciid BO3AYX JOCTaTOYHO CYXOH,
KOHJICHCATOP pa3psDKaeTCsl OYeHb MEUICHHO.

910 IIOKa3bIBACT, UYTO BHGKTpI/I‘lCCKI/Iﬁ TOK, BBI3BIBAEMBII Pa3HOCTBIO MMOTCHIHUAIOB B BO3AYXC
MCXKAY JAUCKaMHM, OYCHbL MaJl. CJ'IGI[OB&TCJ'IBHO, QJICKTPHUYCCKAasd IMPOBOAMMOCTL BO3yXa IIpH
KOMHAaTHOH TEMIICPATYPEC MaJia U BO3AYX MOKHO CUUTATb JUIJICKTPHUKOM.

Tenepb HarpeeM BO3AYyX MEXIy AUCKaMH Topsiied crnuykoit (puc. 16.26, 6). 3ametum, 4TO
CTpeJKa 3JIeKTpOMEeTpa OBICTPO MPUONMKAETCS K HYJIO, 3HAYUT, KOHJIEHCATOp pa3psiKaeTcs.
CrnenmoBaTenbHO, HArpeTblii Tra3 SBIAETCA TPOBOJHUKOM W B HEM yCTaHABJIMBAETCS
ANEKTPUUECKUI TOK.

3armoMHu
[Tpornecc mpoxokIeHUs HIEKTPUIECKOTO TOKA Yepe3 Ta3 Ha3bIBalOT ra30BbIM Pa3psiIoM.

Honuszanus ra3os

[Ipr OOBIYHBIX YCIOBUSX Ta3bl MOYTH MOJHOCTHIO COCTOAT W3 HEUTPaJbHBIX aTOMOB WIU
MOJICKYJI W, CJICIOBAaTCIIbHO, SIBJISSIFOTCS JUAJICKTpUKAMH. BCIeJACTBHE HArpeBaHUS WU
BO3JICUCTBUS U3ITyYEHUEM YacTh aTOMOB HOHU3YeTcs (puc. 16.27).
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Puc. 16.27

B raze Moryr o0pa3oBbIBaTbCS M OTPULIATENIbHBIE HOHBI, KOTOpBIE MOSBIIAIOTCA Osaromaps
IIPUCOECIMHEHMIO MIEKTPOHOB K HEUTPAJIbHBIM aTOMAaM.

3anoMHu
[Ipouecc pacnaga aTOMOB ¥ MOJIEKYJI HA HOHBI M 3JIEKTPOHBI Ha3bIBACTCSI HOHU3AIUEI.
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el IIpy xomHaTHON TemmepaType BO3AYyX SBIAETCS OYEHb

IUIOXUM [pOoBOJHMKOM. IIpu HarpeBaHMM HPOBOAMMOCTH BO3IyXa
BO3pacTaer. YBEIMUYEHUE IPOBOJAMMOCTH BO3AYyXa MOXHO BbI3BaThb U
UHBIMU crocobamu, Hanpumep JelcTBUEM U3JTy4EHU:
yIbTPadruOIETOBOTO, PEHTT€HOBCKOTO, PAAHMOAKTHBHOTO H JIP.

I/IOHI/IBaIII/Iﬂ ra3oB Ipu Harp€BaHuU 00BACHACTCS TEM, 4YTO IO MEPC HArpCBaHUA MOJICKYJIbL
ABUIKYTCS BcE 6LICTpe€ n 6I>ICTpee. HpI/I 9TOM HCKOTOPBIC MOJICKYJIbBI HAYUHAKOT ABUTATHCS TAK
6I)ICTpO, 4TO 4aCTb M3 HUX IPHU CTOJIKHOBCHUAX pacCliagacTcCs, IMpeBpallasiCb B MOHLI. Yewm BbIIIC
TEMIICpaTypa, TCM OoJbIIIe o6pa3yeTc51 HOHOB.

IIpoBoauMocTh ra3os

Mexanu3m IMPOBOAMMOCTH T'a30B IMOXO0K Ha MCXAaHU3M IMPOBOAMMOCTU PACTBOPOB M paCIlJIaBOB
SJICKTPOJINTOB. Pazauune coctout B TOM, 4TO OTpHHaTeHLHLIﬁ 3apsa MIEpeHOCUTCA B OCHOBHOM
HEC OTPpUIATCIbHBIMM HOHaMHM, KaK B BOJHBIX pPACTBOpax WM paciijiaBax 3SJICKTPOJIUTOB, a
9JICKTPOHAMH.

Baxno

TakuM 00pa3zom, B razax coYeTaeTcsi JJIEKTPOHHas MPOBOAMMOCTh, MOJ00HAs MPOBOIUMOCTH
METaJIJIOB, ¢ MOHHOM NPOBOJMMOCTHIO, MOJOOHOW MPOBOJUMOCTH BOJHBIX PAacTBOPOB WIIU
pacrmiaBoB 31eKTpoiauToB. EcTh emé ogHo pasnuuue. B pacTBopax aneKTpoiuToB 00pa3oBaHue
MOHOB TPOMCXOJUT BCJEACTBUE OCIA0NEHUS] BHYTPUMOJIEKYJSPHBIX CBSI3€d MMOJ JIEHCTBUEM
MOJIEKYJ pacTBOpuUTeis (MOJeKyn Boasl). B razax oOpa3oBaHrne MOHOB MPOMCXOAUT JTHUOO MPU
HarpeBaHuu, JIM00 3a CUET IEUCTBHS BHEITHUX MOHU3ATOPOB, HAITPUMED U3ITYUCHUH.

PexomMOnHamus

Ecnn noHu3arop nepectaHer AeHCTBOBaTh, TO MOXKHO 3aMETHUTh, YTO 3apsHKEHHBIN AJIEKTPOMETP
CHOBa OyJIeT COXPaHATh 3apsi. DTO MOKa3bIBAET, YTO MOCJE MPEKpalleHus AeHCTBUS HOHI3aTOpa
ra3 nepectaér ObITh IPOBOJHUKOM. TOK MpeKpamaercs nocie Toro, Kak BCe HOHbI U 3JIEKTPOHBI
JOCTUTHYT 3JeKTpojoB. Kpome Toro, mnpu cOMMKEHUH OSJIEKTPOHA M IOJIOKUTEIBHO



3apsHDKEHHOTO0 MOHA OHUM MOTYT BHOBB OOpa3oBaTh HEUTpanbHBIH aToM. CXeMaTH4ecKHd 3TO
n300pakeHo Ha pucyHke (16.28).
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Puc. 16.28

3armoMHu
[Tporiecc o00pa3oBaHHs W3 HWOHOB M OJJICKTPOHOB HEHUTPAJBHBIX aTOMOB M MOJICKYJ
HA3BIBAIOT PEeKOMOMHAIMEH 3apsHKEHHBIX YaCTHIl.

B orcyrctBue BHEIIHEro MO 3apsHUKEHHBIE YACTULBI HMCUE3Aa0T TOJBKO BCJEICTBUE
PEKOMOMHALIMY, U a3 CTAHOBUTCA OUAJIeKTpuKoM. Ecin nelicTBue moHu3aTopa He mpepblBaeTcs,
TO YCTAaHABJIMBAECTCS JAMHAMUYECKOE pABHOBECHE, IPU KOTOPOM CpEJAHEE YHUCIO BHOBb
00pa3yIoLIMXCs Map 3apsHKEHHBIX YaCTHUL] PAaBHO CPEJHEMY YMCIY Map, UCUE3arOIINX BCIEACTBUE
pexomOuHanuu. Pa3zpsj B raze MOKeT NPOUCXOAUTH U O€3 BHEILIHEIO MOHU3ATOPA.

HecamocTosiTeJIbHBIN pa3psaa

Jns  wuccienoBaHus paspsa B ra3e NpU  pa3iMYHbIX JIaBJICHUSAX YIOOHO HCIOJIb30BaTh
CTEKJIIHHYIO TPYOKY ¢ IBYyMs asiekTpoiamu (puc. 16.29).
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Puc. 16. 29

HecamocTosiTeIbHBIM Ta30BbIM Pa3psiIOM Ha3bIBACTCSl TAaKOW paspsll, KOTOPbIA, BOSHUKHYB
MIPU HAJTUYIUH AJIEKTPUIECKOTO IO, MOXKET CYIIECTBOBATh TOJIBKO IO JECHCTBUEM BHEITHETO
MOHU3ATOpA.

[TycTh ¢ mOMOIIBIO KaKOT0-TH00 HOHM3ATOpa B Ta3e 00pa3yeTcsi B CEKYHY ONPEIeIEHHOE YUCIIO
nap 3apsHKEHHBIX YaCTHIL: TIOJIOKUTEIBHBIX HOHOB U AJICKTPOHOB.




[Ipu HeOONBIION pa3HOCTH MOTEHIMAJIOB MEXAY OJJIEKTPOAAMU TPYOKH MOJIOKUTEIBHO
3apsOKCHHBIE  MOHBI  IIEPEMEINAIOTC] K  OTPHULATEIBHOMY DJJIEKTPOLY, a DJIIEKTPOHBI U
OTPHIIATENILHO 3apsHKEHHBIE MOHBI — K IOJIOKUTENIBHOMY 3JIeKTpoay. B pesyinbrare B TpyOKe
BO3HHUKAET IEKTPUUECKUI TOK, T. €. IPOUCXOJUT 2a308blii pa3pslo.

He Bce oOpasyrommecs WOHBI JOCTHTAIOT 3JCKTPOJIOB;, YacTh WX BOCCOCIUHSETCS C
AIIEKTPOHAMH, O0pa3ys HEHTpanbHble MOJEKynabl ra3za. [lo Mepe yBenUYeHHUS pa3HOCTH
NOTEHIMAJIOB MEXJy OJJIEKTPOAaMU TPYOKHM JOJS 3apsDKEHHBIX YacTHIl, JTOCTUTAIOLIMX
AIIEKTPOOB, YBeIU4YMBaeTcs. Bo3pacraer u cuina Toka B nenu. HakoHen HacTymaeT MOMEHT, IpU
KOTOPOM BC€ 3apsDKEHHBIC YACTHIIBI, 00pa3yIonuecs B ra3e 3a CeKyH/Y, IOCTUTAIOT 33 3TO BpeMs
anekTposioB. I[lpu 3TOM nanpHeiiero pocra cuiibl Toka He mnpoucxoauT (puc. 16.30). Tox
JOCTUTACT HACHIUCHUSL.
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Puc. 16. 30

CaMocTosiTeIbHBII pa3psia. Uto OyaeT mpoMCXOOUTh C pas3psiioM B Tas3e, €Clii MPOJODKATh
YBEJIMYUBATH PA3HOCTh MOTEHIIUAIOB Ha 3JEKTPoaax?

Kazayoch Obl, CHila TOKa W TPH JAIBHEWUIEM YBEIMYCHUU PA3HOCTH IMMOTCHIMAJIOB JIOJDKHA
OCTaBaThbCsi HEM3MEHHOH. OJHAKO OMBIT MOKAa3bIBAET, YTO B ra3zax MpHU YBEIHMUYECHUU PA3HOCTH
NOTEHINAJIOB MEXy DJIEKTPOJaMH, HA4MHAs C HEKOTOPOTo €€ 3HaueHHs, CHJIa TOKa CHOBa
Bo3pacraer (puc. 16.31).
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Pwuc. 16. 3

OTO O3HayaeT, 4YTO B Ta3e MOSBISAIOTCA JOINOJHUTENbHbIE HOHBI MOMHMO Te€X, KOTOpbIE
o0pa3yroTcs 3a cu€r neicTBUs noHu3aTopa. Cuiia Toka MOXET BO3pacTy B COTHHU U THICSUYH Pa3,
a YHUCJIO HMOHOB, BO3HUKAIOIIMX B IPOLECCE paspsaa, MOXKET CTaTh TAaKUM OOJIBLIMM, YTO
BHEIIHUI MOHM3ATOp OyleT y)Xe He HYXKeH Ui Nojjiepkanus paspana. Ecnu yOpars BHEIIHUI
MOHM3ATOP, TO pa3ps MOXKET HE IPEKPATUTHCS.

CamocTosiTe/IbHBIH pa3psii — 3TO DJEKTPUYECKHM pa3psii B rase, KOTOPBIA MPOTEKAeT MOJ
JIeCTBUEM 3JIEKTPUUECKOTO 0JIs 6€3 BO3ICHCTBUS BHEIIHETO HOHU3ATOPA.




KoHTpoJibHbIE BONIPOCHI:

1. B uém paznuune Mexay AUcCcOoLMalMen AIEKTPOJINTOB U HOHU3ALUeEN ra3oB?

2. Yro Takoe pekoMOuHaIus?

3. Ilowemy mocne mnpekpamieHus ACUCTBUS HOHU3ATOPOB Ta3 CHOBA CTAHOBHUTCS
JIADIIEKTPUKOM?

4. Ilpu kakuxX YCIOBHMSIX HECAMOCTOSITEJIIbHBIA pa3psij B razax IMpeBpallacTcs B
CaMOCTOSITEJILHBIN?

Jlureparypa:

Msikumes I'. S1. @usnka 10 kimacc. Y4ueOHUK s 0011e00pa3oBaTeNIbHBIX yUpeKIeHUH. M.,
2010. §121 ymp. 1-3 §122ymp. 1-2



