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3) CocraBnenue
TaOJIHLIBL:

«[Ipeumymec

TBa U
HeAOCTaT KU
TMOJTyTIPOBOMIH
HUKOBBIX

IpUOOPOBY.

JNEMOHCTpALMH T1/T1
npubOpOB COCTABIISAET
TaONHIy JOCTOMHCTB U
HEI0CTAaTKOB MPUOOPOB
(c BOBJIEUEHHEM

OTAIIbI YPOKA | ITPOJOJDKUTEJIBHOCTH JEATEJIbBHOCTDH JAEATEJIBHOCTD
OTAITIA IMPETIOJAABATEJIA YUAINMXCA
i Iepewuka rpynmsl, | Crapocra 0ObsCHSIET,
OpraHu3aiHoHH 3 MuH. BBISIBJICHHE N0 KaKoi NpuUYuHE
BIf MOMEHT OTCYTCTBYIOIIUX H OTCYTCTBYIOT
JEKYPHBIX 110 KJIaCCy. | HEKOTOpbIE YUAIIHECs,
BCE FOTOBATCS K YPOKY.
2. Axryanusanus IIpenonasarens VYuamuecs: OTBE4aOT €
1) Kakue nposoaut Oeceny ¢ MeCTa, MPUHUMAIOT
npubopsl BaM yYaIuMHuCs 10 aKTHBHOE y4aCTHUE B
yxe BOIPOCaM, obcyxneHnu
HU3BECTHBI? KaCatOHINMCs npeaIaraeMbix
Hx 3nauenue U3YYEHHOIO paHee BOIMPOCOB ; PUCYIOT Ha
U pyHKUIMH B Marepuala, BOBJIE€Kas B | JOCKE U3yueHHbIE
371. nensx? 10 mun. JUCKYCCHIO HE TOJIbKO | paHee CXEMBbl,
2) Cxema OINpaLINBAEMBbIX rpaduku.
MOAKJIFOYEHU YYEHUKOB, HO U IO
s AMOJIA B BO3MOXHOCTH KaK
pexume MOXHO OoJbiie
BBIMIPSIMJIEHU yYaIuxcs.
U
TPaH3UCTOpa
B peXXUMe
YCHIICHUS
MePEMEHEHHO
o TOKa.
3) Bonbrt-
amrepHas
XapaKTepPUCTH
Ka /I AMoJa.
3. IIpenonasarens VYyamuecs CaymarT
®opmupoBanue JIEKIIMOHHO 3HAKOMUT | OOBsICHEHHE
HOBBIX 3HAHT U, yYaIIUXCs C HOBBIMH MpenoaaBaTesis,
yYMeHHuii, n/n npubopamu 1 KOHCTIEKTHBHO
HaBBIKOB. JEMOHCTPUPYET UX 3aMKCHIBas IJIaBHbIE
1) Tepmucropsr: BMECTE C YK€ TEPMUHBI,
byHKIMM U1 M3yYeHHbIMHU paHee OTpeneNieHys], TOHATHS
3Ha4YEHUe. (muoBl, CBETOAMOBI, | W3y4aeMOH TEMBI,
2) dotope3ucro Tpan3zucTopsl). [Ipu BMECTE C
pol: QyHKUIUH 19 Mun HarJsIAHOM MPEnoAaBaTeIeM

COCTaBJISIIOT U
3aMKCBLIBAIOT B TETPAIb
Tabnuny (CpaBHHBa,
AKKYMYJIHPYA,
obobmas u genas

yJaluxcs B BBIBOJIBI 110 XOJY
IUCKYCCHIO O BUAMMBIX | Oecenpl).
MPEenMyLIeCTBax

IEMOHCTPHPYEMBIX
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4. 3akperuieHue IIpenonaBarens 3agaer | Yuamuecs npuHUMAIOT
TOJy4EHHbIX BOIIPOCHI, yudactue B Oecene,
3HaHUI, YMEHUH, KOMMEHTHPYET OTBETHI | CIYIIAIOT OTBETHI
HaBBIKOB. YHaIMXCs, BBIACNSAET | TOBapHIUeH u
1) Yro Taxoe OCHOBHBIE, KJIFOYEBbIE | JIOMOJHSIOT HUX MO

TEPMHUCTOPHI, MOMEHTEHI B OTBETAX, BO3MOXKHOCTH.

Y Tie OHH JOTIOJIHSAET OTBETHI,

NPUMEHSIOTC BOBJICKAET B

A7 o0cyKieHHe TeMbI Kak
2) Yro Takoe MOXHO Oonbinee

¢oTopesucro 10 Mun. KOJIM4ECTBO y4aLUXCS.

PBI U TTIE OHU

IPUMEHSIOTC

a?
3) Uem

BBIT'OIHBI 1 B

4eM

TIPOUTPBIBAIO

T /1

npubopbI?
>, IIpenonasarenn Yyamuecs
Homarinee 3 MHH. KOMMEHTHUPYET 3aIUCBIBAIOT B TETPaab
3a7jaHue JaBaeMoe IOMalllHee 3aJjaHue K
§74(uyuratn) 3a/1aHKNE. HA YTO CIEeNYyIOIEMY YPOKY
ITosToputs § 75, 0o0paTUTh BHUMaHHE (1076371978
paborta ¢ NpY YTeHU! yuyeOHuKa
TETPAAbIO. u npu paboTte ¢

KOHCIIEKTOM B TETPaH.

1. OpraHuzaLUOHHBIH MOMEHT (3 MHUH.)

IIpoBoAUTBLCS MEPEKIMYKA MO CIIUCKY B JKYPHAJIE, OTMEYAOTCS OTCYTCTBYIOIIUE, BBIICHAIOTCS
IPUYUHBI OTCYTCTBHs (10 Bo3MoxxHOCTH). CTapocTa rpynmbl 00s3aH Ha3BaThb ABYX AEKYPHBIX 110
KJIaCCY YUEHHKOB JUIsl TIOATOTOBKM KaOWHeTa K CIEeAYIOIEMY YPOKY.
AkTyanu3zanysi 3HaHWH, YMEHUI M HaBBIKOB YHAIUXCsl. JTOT 3Tall ypokKa IenecoodpasHo
MIPOBOAMTH B BUZE Oecepl C yHaluMHKCS, 1aBasi UM MOHATH, YTO OHM BCE UMEIOT PaBHOE MPaBO
BBICKA3aThCsl Ha YPOKe M0 noBoay obcyxmaemMoit TeMbl. K 3ToMy ypoky Tema « DneKTpHYECKHid
TOK B TOJIyIIPOBOAHUKAX» U3y4aliach yXKe B TeUeHHE 4 4acoB. Y4daluecs O3HAKOMIIEHBI C
OCHOBHBIMH TEPMUHAMH, OHATHSMY, ONPEACICHUSIMH JAHHOU TEMBI.
[MTonynpoBOAHUKHU — 5TO BEIECTBA, MPOBOAAIINE NIEKTPUIECKHH TOK TOJBKO MPH OMPENEICHHBIX
YCIIOBUSIX, & UMEHHO: TIPY HATPEBAHHUM, P OCBEIIECHNH, IPY HATMYMHA NpUMecel. XapakTepHOu s
/11 SABASIETCS 3aBUCUMOCTD YAEIbHOTO COMPOTHBIIEHUS OT TEMIIEPATyphl (4TO PE3KO OTIMYAET
[IOBeeHNe STHX BEeIIEeCTB OT NOBEACHNSI METAJLIOB DU HATDEBAHUH).
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JUist TOr0, YTO6BI NOHATH MEXaHN3M NPOBOAUMOCTH B IOy IIPOBOAHUKAX, HEOOXOIUMO BHUKHYTH B
IPUPOAY KOBAJIEHTHBIX CBA3€H, YAEPKUBAIOMIMX aTOMBI II/I KPHCTAJLIA APYT BO3JIE APyra
(HeoOxonMMO NpHBIIEYEHHE 3HAHNI Kypca HEOPTaHUIECKON XMMUH, YMEHHE MONb30BaThCsl Tabmmues
Menneneesa asi HAXOXICHUS HYXXKHBIX HEMETAJUIOB — BEIECTB, KOTOPBIE MOTYT SBIATHCS
MOJIYIIPOBOAHUKAMH),
Y YHCTBIX NOJYNPOBOJXHUKOB HMEIOTCS 2 MEXaHU3Ma COOCTBEHHOM MPOBOAMMOCTH: 3JIEKTPOHHEINH 1
NBIPOUHBIA. J[pIpKa B 11/T1 — 3TO BAKAHTHOE MECTO B aTOME C HEAOCTAIOLIUM JJIEKTPOHOM,
O6pasyromeecs npu pa3pbiBe KOBaJE€HTHOM CBS3H.
[ I[pumecHas MpOBOAMMOCTD — 3TO CYIUECTBEHHAS OCOOEHHOCTh MONYNPOBOAHHKOB, 3TO
[POBOAMMOCTD, BOSHUKAIOIIAs B HUX NPH Hanuuuu npumeceii. IIpumecu GbIBatOT 2 THIIOB: JOHOPHbBI
(oTHarouMe 3MEKTPOHBI) U aKLEeNTOpHbIe (0TOMparomue 31eKTpoHsl). OTCI0Na U BO3MOXKHO
BO3HUKHOBEHHE IOJIyIPOBOJHUKOB N-TUIA (COOTBETCTBEHHO C JOHOPHBIMHU MIPUMECSIMHU), TE
OCHOBHBIMH HOCHMTEJISIMH TOKA SIBJIIOTCS JIEKTPOHBI (3JIEKTPOHHBII THIT IPOBOAMMOCTH) U
OJIYTIPOBOHUKOB P-THUMNA (C AKLEHTOPHbIMH IPHMECSAMHU), TI€ OCHOBHBIMU HOCHTEJISIMU SIBJISIIOTCS
MBIPKH (ABIPOYHBIN THI POBOIMMOCTH).
KoHTakT ABYX 1/11, OIMH U3 KOTOPBIX ABJBIETCS N-TUIIOM, @ JPYTOM — P-THIIOM, Ha3bIBAETCsl P~ N
IEPEXONIOM.
FIMEHHO 3TOT p- N EPEXO] U JIEKUT B OCHOBE OONBIIUHCTBA 11/ NpruGOpOB.
[Ipunnmn aefcTBUsA /N 1M0Z1a OCHOBAH Ha OHOCTOPOHHEH MPOBOAUMOCTH P- N MEPEX0/a, TaK KaK
Jepe3 p-n NepPexoA MPOXOIUT TONBKO NMPH MPSAMOM BKITIOYSHUH MEPEXO/IA.
[IpsiMoe BKITIOUEHHUE P-N TIEPEXOIa.
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При измении  полярности в цепи p-n перехода образует запирающий слой и  не пропускает электрический ток .
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O6nanas OMHOCTOPOHHEH NPOBOAMMOCTBIO, P- N MEPEXON B OCHOBE MOMYyNPOBOIHMUKOBOIQ
AMOIA CJIY>KUT JUlsl BBINPSAMIICHHUS MepeMeHHOro Toka. OOBIMHO 1/I JHOIBI JENal0T W3 repMaHMts,
KPEMHUS, CEJIeHa U T.A.

TpansucTop- 310 Gosiee COXKHBIH /I TPUOOP, UMEIOLIHI B CBOEM YCTPOWCTBE HE OIMH, 4 1Ba
p- n nepexoga. B 3asucumoct: or komOuHammii p- u n-obnacreil, pasNMuAOT ABa THIIA
TPAH3UCTOPOB: P- N-p WM n-p- n. Ho B moOoM ciyyae npocioiika B cepeaune (TONIHHON BCEro
HECKOJIbKO MMKPOH) HasblBaercst 0asoii Tpansucropa. O6nacts, KyZa MOHAeTcsi MEPeMEHHbI
CUTHAJ JUI YCUJICHUS! HANpSOKEHUs, Ha3bIBAETCS DMHUTTEPOM, a o0NacTh, ¢ KOTOPOil CHHUMAETCs
YCUJIEHHBI 3NEKTPUYECKHI CHUTHAJl HAa3bIBAETCS KOJUIEKTOPOM. TpPaH3UCTOpBI CHYXaT B
SNEKTPUUECKHUX LEMSIX YCYITUTENSIMU HATIPSDKEHUS.

Jonpl M TPaH3HCTOPbI HALIUIM YPE3BBMMANHO IMHPOKOE MNPHMEHEHHE B COBPEMEHHOI
PanMO3IEKTPOHUKE U YCHELIHO 3aMEHSIOT IHPOKO U3BECTHBIE 3IEKTPOBaKyyMHble npudopel. OHH
3aMEHAIOT JIAMIIbI BO MHOTMX LEMAX HAy4YHOM, NMPOMBIIJIEHHOW M OBITOBOH ammapaTtypsl, 4TO
OOBACHAETCA LENBIM PAIOM IMPUYUH. JTH NMPUYUHBI KPOSTCS B OTPOMHBIX NMPEUMYyLIECTBAX I/T
npuOOpPOB MO CPaBHEHHIO C BAKyYMHBIMH, O HHX MOWAET peyb II03XKe, MOCIe 3HAKOMCTBA C
TEPMHICTOPaMHU U POTOPE3UCTOPAMH.

IIT ®opmupoBaHue HOBBIX 3HAHUM, YMEHUH, HABBIKOB.

Tepmucrop(TepMope3ucTop) — 3TO NOJYIPOBOTHHUKOBBIA npubOp, AEHCTBHE KOTOPOTO
OCHOBaHO Ha 3aBHCHMOCTH COIPOTHBIICHHS IVII OT TEMIIEPATyphbl, YTO MO3BOJSET HCIIOIb30BATE
3TO CBOWCTBO Ui M3MEPEHHs TEMIEpaTrypbl MO CHJIEé TOKAa B IENd C MOJYNPOBOAHUKOM
(memoHcTpauus npubopos, puc. 170, § 76).

TepMucTOpBI BBIYCKAlOTCA B BHAE CTepXHeH, TpyOok, auckoB, mai® u paxe OyCHHOK
pa3MepoM OT HECKOJIbKO MMKPOH JIO0 HECKOJbKHMX CaHTHMETpoB. Jluama3oH H3MeEpseMBbIX
TeMrepaTyp OOJIBIIMHCTBA TEPMUCTOPOB JEeXHT B uHTepBaie or -95°C nmo 300°C, opmnako
CYIECTBYIOT M TAKHE TEPMUCTOPEI, KOTOpble MOTYT M3MepsTh U O4eHb Bbicokue (o 1000°C) u
oueHb Hu3kue (10 -200°C) Temneparypsl.

ITpumeneHue TepMuCTOpOB:

1) nns MUCTaHLIMOHHOIO U3MEPEHHUs TEMIEPaTyp;

2) Ans NpOTHBONOXXAPHOH CUTHANIN3ALIUMNL

®oropesucrop (PoroconpoTusieHne) — 3TO MONYIPOBOAHNKOBBIH PUOOp, NEHCTBHE KOTOPOIO

OCHOBAHO Ha 3aBHCHMOCTH CONPOTHBICHWS MOJYIPOBOJHUKA OT OCBEIIEHUS (IEMOHCTpALHs

npubopos, puc. 171, 172, §76). Dnexrpuyeckas NPOBOAMMOCTb B I/ BO3PACTaeT IIpH

ocsemieHuy (HO MPU HEM3MEHHOW TeMIepaType) BCIEACTBHE paspbiBa cBszeil U oOpan3oBaHus

CBOOOMHBIX JJIEKTPOHOB W OBIPOK 3a CYET DHEPrHM CBETa, MAfAIOMIEro Ha I/m. OTO SBIICHUE

Ha3bIBAETCs BHYTpeHHUM (oToaexTprueckuM sddexrom (moapobuee nsyqaercsa B 11 xiacce E

teme «KBaHTOBas Hu3nKay).

IIpumenenue GoTope3UCTEPOB:

1) nmns perucrpanuy ¥ U3MEpEHUs ClIabbIX CBETOBBIX MOTOKOB,

2) nns onpeneneHus Ka4yecTBa NOBEPXHOCTEN,

3) must KOHTPOJIS Pa3phIBOB W3IEIHIH,

4) nusi KOHTPOJILHO-TPOIYCKHBIX CUCTEM (TYPHHKETBI B METPO, CAMOPACKPBIBAOLIIUECS ABEPY

UT.I.),
5) B Ka4ecTBEe HCTOYHUKOB DIIEKTPOIHEPTUH (COMHEUHBIE 6aTapey B KalbKyJIsATOpaX, 4acax, Hé
KOCMHYECKHUX anmaparax u T.1.), IpeoOpasyeMoii U3 COTHEUHOM.
IMonBOAsS MTOT M3YYEHHIO TeMbl «DNEKTPHYECKHii TOK B MOJYMPOBOJHMKAX» M 0000mas
ROATINOCLT TRIMAEEHUS T1/1 MTNUAONOR R HAVKE TeXHUWKE U R DRITV chenveT REISICHUTL B UEM K€




   Преимущество этих приборов, повлекшее такое широкое распространение этих устройств по сравнению с аналогичными вакуумными  приборами.

Подведение итогов изучения темы, обобщение и анализ изученного материала целесообразно оформить в виде результирующей та блицы, показывающей как достоинство, так и недостатки полупроводниковых приборов. 
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Henocrarku i/ npuGopos

IM\nn mpuGops! UMEIOT YPE3BLIYANHO MABIE
pa3Mephl ¥ Macchl, YTO MO3BOJISIET COOMPATh
PaAuOyCTPONCTBA rOPa3zio KOMIIAKTHEE, YEM
coOpaHHbIE Ha 3JIEKTPOHHBIX JIAMIIAX.

IM\in npubops! paboTaroT npu Hosiee HUIKUX
HAaIPSOKEHHSIX.

IM\m npuGopst He TPeOyOT noTpebeHus
JOTIOHUTENIbHOM YHEPTHH [T Pa3orpeBa K
Hadaiy paboThl; Takke He TpeOyercs u Bpemsi
JUIsL pa3orpesa.

IM\i1 mpuGops! 00aKaAI0T BBICOKO#
HAIEXKHOCTBIO.

IM\n mpubops! umeroT GoONBIIOH CPOK
CITYKOBI.

1. TI\nm BempsiMuTenu (AHOIBI) MOTYT PabOTATHL
JIMIIb B OTPAHHYEHHOM JHAIa30He
temneparyp (ot -70°C no +125°C)

2. Bce n/m npubopsl 04€Hb YyBCTBUTENBHBI K
MOBBILICHUIO TEMIIEPATYPBI, K
3NEKTPUYECKUM MEPErpy3kaM H K CHIIbHO
TIPOHHUKAIOIIUM H3MEHEHHUSIM.

3. Bce n/m npubops! BeLecTBa-HEMETaUIbI, U
MO3TOMY XPYIIKHE.

Jlns npenoTBpaleHus BpeaHbIX BO3AEHCTBUI

BO3JIyXa, CBETA, epenaga TeMIneparyp, s

obeperaHusi OT MEXaHUYECKHX ITOBPEKICHUI

G0BIIMHCTBO 1/ TPUBEOOPOB MOMEILAOT B

repMETHYECKH METAJUTMYECKHI KOPITYC.




[image: image8.jpg]V. A1 SdRPCILICHNA TTIOJIYHCHHBIX SHAHHMHW W JIYHIICTO YCBOCHMM HOBOTO MATCPpHAJId YHAILIMMCH
NPEAaraeTcs OTBETUTL HA PAA BOMPOCOB, CBS3AHHBIX € TOJIBKO YTO MPOAEMOHCTPHPOBAHHBIMU
npubopaMu U chenaHHOH B Terpanu Tabmuueidl. [lpuueM, yXe NpU COCTaBI€HMH TabIULbI
NOIPa3syMeBaJOCh aKTHBHOE y4acTHe yqalquxcs B OOCYXIEHHH NOCTOMHCTB M HEAOCTATKOB I/II
npubopos. Borpoce! miist 06cyxaeHus:

1. Yro takoe Tepmucropsi? Onpenenenue NpuOOPOB U HX TEXHUUECKOE IPUMEHEHHE.

2. Yro Takoe poroaddexr?

3. UYro takoe ¢oropesucropsl? I'ne oHU MPUMEHSIFOTCSI?

4. KaxoBpl npeuMylnecTsa /Il npuOOpOB MO CPaBHEHHIO C AHAJIOTMYHBIMH BaKyyMHBIMH

npubOpaMH U B 4€M 3aKJIFOYAIOTCS UX HEOCTATKH?

HauGonee axTWBHBIM Yy49al{UMCsi, NPHHABIIUM Yy4YacTHe B OOCY)XAEHHH MEPEHUCICHHBIX

BOIIPOCOB Ha MOBTOPEHHE, CIEAYET NOCTaBUTh OTMETKH 33 paboTy Ha ypOKe, MOOLIPsAs UX 3a

AKTUBHOCTb.

V. HomainHee 3anaHue:

JloMa BHHMATENIbHO MPOYMTAaTh §76 W BHUMATENBHO M3YYWTh 3aMHCH B TeTpaau (OmpeneneHus,
nmoHATUs1), obpamas ocoboe BHMMaHue Ha Tabmuuy. Iloeropurs §§74 u 75 ans Toro, 9ToOBI
o0oOmMUTE BCE CBEeAEHMA, MOJNy4eHHBIe 00 yCTpoiicTBe, mpuHLMNE paboTbl M TEXHUYECKOM
IIPUMEHEHUH 11/11 TprUbOpPOB.





