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Jucuuruimaa dusuka

Tema: Anepuas pusuka (6 yacos).

Buj yueOHOro 3aHsTHSA: U3ydeHHE HOBOTO MaTepHaia.

COAEPKAHHUE YUYHEBHOI'O 3AHATUA
YBaxkaemble CTyNEHTHI! Best mponenanHas paboTa T0KHA ObITh B KOHCIIEKTE.

Kak wacTuIibl, 5TH HyKJIOHBI yAEP)KUBAIOTCS BHYTPH sijipa? Mbl Ha3Ball pa3iMuHbIe XUMUYECKUE
3JIEMEHTBI, M30TOIIbI Pa3IMYHbIC, 0COOEHHO Y TSHKEJIBIX AJIEMEHTOB, TaM, 7 HyKJIIOHOB, T.€. IPOTOHOB U
HEHUTPOHOB, MHOTO. Kak, Kakum 00pa3oM OHH yAEepKUBAIOTCS BHYTPH spa? Mbl 3HaeM, 9TO B MAJIEHEKOM
SIIPE PACCTOSIHUS, pa3Mephl sjipa OYCHb M OUEHb MaJlbl, ObIBACT COOPAHO OOJIBIIIOE KOJIMYESCTBO YaCTHUI]
HYKJIOHOB. Kak 3TH HYKJIOHBI TaM TaK TUIOTHO, TECHO YIEP KUBAIOTCS, KakuMu cuiamMu? Bens 3a cuer
ANEKTPOCTATUYECKOTO OTTAIKUBAHMS STH YaCTHIIBI IOJDKHBI OUY€Hb OBICTPO pacrajarhes, pa3IeTaThes.
MpgI 3HaeM, 9TO pa3HOMMEHHBIE TOJIBKO 3apsAbl MPUTITUBAIOTCS, YACTHUIIBI, 3aPSHKCHHBIC PA3HOMMEHHBIMU
3apsaaMu. Eciu 9acTHIbI 3apsHKeHBl OMHOMMEHHO, TTOHSITHO, YTO OHU JIOJDKHBI OTTAJIKUBATHCS. BHyTpH
siipa HaxosATCs MpoToHBI. OHU TOJIOKUTENBHO 3apshKeHbl. Pa3mep syipa oueHb Mail. B atom ke siape
HAXOJISTCS eIe U HEHTPOHBI, 3HAYMT, JOJDKHBI OBITH CHUJIbI, KOTOPBIC YICPKUBAIOT BMECTE T€ U JIPYTHE
YaCTHIIBI. DTH Camble CHIIbI HAa3bIBAIOT SJEPHBIMUA CHIIAMHU.

SInepHbIE CHITBI — 3TO CHITBI IPUTSDKEHUS, TEHCTBYIONTHE MEXK Ty HYKIOHAMH. MOJKHO CKa3aTh, UTO Y ATHX
CHJI CYIIIECTBYIOT CBOM 0COOBIE CBOICTBA.

ITepBoe CBOMCTBO, O KOTOPOM MBI JOJIKHBI CKa3aTh, — 3TO TO, UTO SIEPHBIEC CUJIbL JODKHBI IPEBOCXOAUTD
CHJIBI DIIEKTPOCTATHUECKOTO OTTajJKuBaHus. U 3To Tak, Korna yaaioch UX OMPENeIuTh, TO BBISICHIIIOCH,
g1o 0HH B 100 pa3 mpeBOCXOIAT CHIIBI DJCKTPOCTATUYECKOTO OTTAKUBAHUS. Ellle 0THO OYeHb BaXKHOE
3aMeYaHme, YTo JAEHCTBYIOT SIEpHbIE CUIIbI Ha ManoM pacctosuuu. Hampumep, 107"°m — 510 1 ecTh
JMAMETP SApa, 3T CHIIbI AeicTBYIOT. HO CTOMT TONBKO yBEIMUMTHCA pasMepy saapa ao 107, kazanocs,
COBCEM HEMHOTI'0, TO 3TO IIPUBOJIUT K TOMY, UTO SIAPO 00s13aTeIIbHO pacmaeTcs. Ha 3Tom paccTossHUN yxe
SIIePHBIC CHIIBI HE AEUCTBYIOT. A CHUIBI DJIEKTPOCTATUYECKOTO OTTAIKUBAHUS MTPOAOIKAIOT IEHCTBOBATh U
MMEHHO OHH OTBEYAIOT 3a TO, YTO SAPO PACIATAETCS.

Eue MoxHO cKa3arh 0 SACPHBIX CUJIaX TO, YTO OHU HE LEHTPANbHbL, T.€. OHU HE NEHCTBYIOT BIOJb
MPSIMOH, COSUHSIONICH 3TH YacTUllbl. M TO, 4TO siiepHBIC CHIIBI HE 3aBUCST OT TOTO, 00JIaJaeT YacTUlla
3apsIOM WX He 00JIaIaeT, TOTOMY UTO B SIAPO BXOAT U TPOTOHBI, U HEHTPOHEI. BMecTe 3TH 4acTHIIBI
HaxomsaTcs. TakuM 00pazoM, BEIBOA: ATH YaCTHIIbI, HYKJIOHBI, YIEPKUBAIOTCS B SIPE 32 CUET SACPHBIX
CHUJI, U 3TU CHUJIbI IEUCTBYIOT TOJIBKO B SIIPE.



SnepHbie cuib
BcrioMHUM OCHOBHBIE MTOJIOKEHUS AIEKTPOCTATUKU, OIHO U3 KOTOPBIX IJIACUT, YTO OJIHOMMEHHBIE 3apsi/ibl
oTTamkuBaroTcs. Kak MBI 3HaeM, B COCTaB JIOOOTO IEMEHTA BXOIAT HE3apsHKCHHBIC HEHTPOHBI I
MTOJIOKUTEIIHHO 3apsDKEHHBIC TIPOTOHHI (CM. puUC. 1), KOTOpEBIC Ha KpaifHe OMU3KUX PACCTOSHUSIX HCIBITHIBAIOT

/d npoToH
T @ HeiitpoH
OOJIBIITNE CHIIBI OTTAJIKUBAHUS.
COOTBCTCTBCHHO, YTOOBI Aapa 3JIEMCHTOB COXpaHsJIN CBOIO ICJIOCTHOCTD, HCO6XOHI/IMBI KaKHC-TO CUJIbI,
KOTOPBIC OBl TIOAABJIANIN SJICKTPHUYUCCKOC OTTAJIKMBAHUEC ITPOTOHOB, TAKUE CUJIBI ITPUHATO HA3bIBAThH AJCPHBIMU.
— —
. YNOH
Crour OTMCTHUTD, YTO 3TH CHUJIBI HA CerOHHfHHHHﬁ JACHB ABJIAIOTCSA CaMbIMHU MOIIIHBIMU M3 BCEX, KOTOPBIC MbI
3HacM. BI/I,I[I/IMO, 9TO ABJIACTCA OZ[HOﬁ H3 IMPpUYXH, 110 KOTOpOﬁ BO3Z[€I71CTBH6 JaHHBIX CUJI, IPUHATO
Ha3bIBaTh CHJIbHBIM B32HMOHeﬁCTBHeM.

DHeprug CBs3U sapa
UeM ke B TAKOM CIIyyac MOKHO OXapaKTEPU30BaTh MPOYHOCTD SApa KAKOTO-TH00 XUMUIECKOTO JIeMEeHTa?
Kak u3BecTHO, MPOYHOCTH JTFOOOTO COSTMHEHHS YIOOHO OIICHUBATH HCXO/S 3 TOTO, KaKyr paboTy HYKHO
TIPUIOKUTB, YTOOBI €ro pa3pymuTh. Korma BBOANIN OHITHE «IHEPTHS CBSI3M», KaK pa3 M MOJIH30BAIUCH
AHAJIOTHIHBIM NPUHIATIOM. DHEPTHs CBS3H SAPa ONPEICIIeTCs] BEIMUNHON TOH paboThl, KOTOPYIO
HEOOXOMMO COBEPIINTH JUTS PACIICIUICHHUS SIpa Ha COCTABILIIONINE €T0 HYKIIOHBI. MHOTOUHNCICHHBIC
9KCIIEPUMEHTBL, IPOBE/ICHHBIC C MACCAMU SIIEP PIMEMEHTOB U C MACCaMU HYKJIOHOB, TOKA3bIBAIOT OUEHb
Tr00OMBITHBIN pe3ynbTaT. BeIsACHSETCS, 4YTO Macca siipa ¥ CyMMa MacC HyKJIOHOB, KOTOPBIC B HETO BXOJIAT,
OKa3bIBaeTCs pa3iauuHou. IIpuueM macca siapa Beerna MEHbIIE CyMMbl MAacC HyKJIOHOB. M3HauanbHO 3TOT
pe3ysbTar MmopakaeT, MIOTOMY YTO €CJIM KyIHTh JBa s010ka Maccamu 1o 200 rpaMM KakJ0€ U TMOJIOKUTH B
OJMH IakeT, To Macca ux craHer 400 rpamm, a He, Hanpumep, 380 rpamMm. UTO k€ IPOUCXOTUT C SAPaMU
XUMHYECKUX IEMEHTOB?
Ha camom niene HUKaKuX NpOTUBOPEUUH JIOTHKE B HallleM cilydae HeT. K HaM Ha moMolb NPUXOAUT
CTIeHabHAasE TCOPUSI OTHOCHTEIFHOCTH, KOTOpas ObLIa B CBOE BPEeMsI pa3paboTaHa BEIIAIOIINMCS YICHBIM
AnnOeproM DitHIITEiHOM. OHO U3 OCHOBHBIX NOJIMKEHUH JaHHON TEOPUH INIACUIIO, YTO MEXKILYy SHEprHel U
MacCOH BEILECTBA CYIECTBYET ONPEAEICHHAs B3aUMOCBs3b. [IpuueM kak Macca MOXKET IIEPEXOAUTD B
SHEPTUI0, TaK ¥ HA00OPOT. B Hamem ciyuae Mbl B MOXEM HaOJIOAATh IEPEXOA YACTH MAacC HyKJIOHOB B
SHEPruIo cBA3U Aapa. DopMyna COOTHOIIEHUS MEKAY MACCOIO ITOKOS Tejla U €ro YHEPIUel IOKOs BBIIVIAUT
. E, =m,c? c23-10% .
Tak: ~o o~ e £ — CKOpOCTb CBeTa B BakyyMe. Ha cerogsmnuii 1eHb 310 oJHa U3
CaMbIX U3BECTHBIX (hOPMyYT B (PU3UKE Aaxe AT TEX, KTO €0 He 0c000 HHTepecyeTces. M3 nanHoi (popmyIsl
JICTKO TOJYYHUTh B3aMMOCBS3b U3MEHEHHS YHEPTHH, TO €CTh PadOTHI, KOTOPYIO HEOOXOMMO ISl 3TOTO
COBEpILUTh, U U3MEHEHUS MacChl Tea.

AE = Am - ¢?

Ota popMyria OMKUCHIBACT YPHEPTHIO CBSI3H SIIPA, MO AM omuvaror PasHHIly MEKAY CyMMapHOI Maccoit
HYKJIOHOB M Maccoi sijjpa dJieMeHTa — e€ MPUHSATO Ha3bIBATh e(heKTOM Macc siipa:

Am = (E Ty +N-m, — mﬂ) , TIie Z — KOMM4€eCTBO IPOTOHOB B sApe; N — KOJIMYECTBO HEUTPOHOB; My
-27
_ Macca OKos TIPOTOHa (1,007276 466812(90) , o vy ym 1.6726485-10 I{l"]; m

-7
Hoxos Heiitpona ( 1:00866491600(43) , ¢\ iy 1,6749543 - 107 kr). m
la.e.m. = 1,660540 2(10)- 10" kr

Brruunciienne 3Hepruu cesizu B MaB

ITockonbKy 3HEpPruu MUKpOMHUpaA KpaiiHe MaJibl 10 CPAaBHEHUIO C DHEPTUSMU, KOTOPBIE Mbl UCIIOJIB3YEM B
MIOBCETHEBHOM KM3HHU, HCTIOJIB30BATH JUISl HUX CUCTEMHYI0 eauHuny [J[x] kpaitHe HeynoOHo. CriennaibHO ISt
9TOro ObITa BBEACHA TAKasl BEJIMIMHA, KaK JICKTPOHBOJBT.

OnMH 3J1IeKTPOHBOJIBT PaBeH paboTe, KOTOPYIO AOKHO COBEPIIUTD TI0JI€ TIPH MEPEMEIEHNH 3JIEMEHTapHOTO
3apsijia MeX/y Pa3HOCThIO oTeHnuanos 1 B. BennunHa 1 a5nekTpoHBOIBTa paBHA 3HAYEHHUIO AIEMEHTApHOIO

13B2 1,6 107 I

n —Macca

R — Macca saapa,

3apsiza B IHKOYISIX:



[eneHve aaep ypaHa

B 1938 rony mHemenkumu yuéapivmu Otto ['anom u @purom Lltpaccmanom (cm. Puc. 1) Ob110 OTKPHITO
SIBIICHUE JICJIEHUS SIIep YpaHa Mo BO3JEMCTBHEM MEJIEHHBIX HEUTPOHOB. Vcronb30BaHEe NMEHHO
HEHTPOHOB B JAHHOM JKCIIEPUMEHTE 0OYCIIOBICHO UX AIIEKTPOHEHTPAIbHOCTRI0. OTCYTCTBHE
KYJIOHOBCKOTO OTTQJIKMBAaHHUS OT TIPOTOHOB B SIAPE TIO3BOJISAIIO HEHTPOHAM JIETKO B HETO MPOHUKATD.
Heitrpon: In = 0 m, = 167- 107 &r
[Ipu monamanuu HEHTpOHA B SIPO ypaHa-235 oHO AePOpPMHUPYETCS U MPHUHUMAET BBITSHYTYI0 hopmy. Tak
KaK siJIepHbIE CUJIBI ICHCTBYIOT Ha KpaiiHe MajIbIX pacCTOSIHUAX, TO OHM HE MOTYT IPOTHBOJIEHCTBOBATh
JIEKTPOCTATUUECKOMY OTTAIKUBAHUIO IPOTUBOTIOIOKHBIX YaCcTel BBITSHYTOTO S1pa, U OHO pa3pbIBaeTCs
Ha yactu. [Ipu aToM u3nyuaercs 2—3 HEUTPOHA, @ OCKOJIKH, HE CHJIBHO OTJIMYAOLIMECs II0 Macce,
pasneraroTcs ¢ orp0MH01}'I ckopocThio (cM. Puc. 2).
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Cyuwiecmeyen HeCKObKO 803MOMNCHBIX PE3YIbMAmOoe oenenus aopa ypana-235:
1. Pacmran Ha 6apuii M KpUNTOH C BRIIEICHUEM TPEX HEUTPOHOB:

U+ In- ¥Bat PFKr+ 3in
2. Pacnana Ha KCEHOH U CTpOHLU/If/'I C BBIICJICHUEM JIBYX HEUTPOHOB:

PEU+ In- Xe+ 3Sr4 2in

Jlenenuem siiipa Ha3bIBaeTCs AAepHAs PeaKklus JAeeHUs THKENOTo Aapa, BO30YXKIEHHOTO 3aXBaTOM
HEHTpOHA, Ha JIBE€ IPUOIN3NUTENBHO paBHBIC YaCTH, HA3bIBAEMbIE OCKOJIKAMH JICTICHNS.
Snpa ypana-238 MOTYT JeTUTHCS JTUIIIB TIOJ] BIUSTHUEM HEHTPOHOB OOMIBIION SHEPTHH (OBICTPBIX
HelTpoHoB). Takylo 3HEPrHI0 UMEIOT TONBKO 60 % HEWTPOHOB, MOSBIISIFOIIUXCS IPU ACTECHUH pa
ypana-238. [IpumepHo ToibKO 1 U3 5 00pa30BaBIINXCS HEUTPOHOB BI3BIBACT JICIICHUE si/Ipa.
MexaH13M npeBpaLLeHnNsa sHeprnm Bo Bpemsa geneHud aapa. EgmHuua nsmepeHns
SHepruu
[TockonbKy Macca MmoKost TSHKENIOTO sipa ypaHa OoNbIIe CyMMBI MacC MOKOSI OCKOJIKOB, 00Pa3yIoIuXCs B
pe3yibTaTe pacrnaja, TO peakiys JelIeHus IPOTEKAeT C BBCTICHUEM YHEPIUH. BBIUUCINTE 3Ty SHEPTHIO
MOJKHO TIO aHAJIOTHH C DHEPTHEH CBSI3H.
E=A mcz,
Am=my(*3 Uj (mu(l *Ba)+my(3 Kr])
KynoHoBckue cuitbl, pasroHsist OCKOJIKH si/ipa, MPUAAIOT UM OTIPENIeIEHHYI0 KHHETUYECKYIO SHEPTHIO.
OpHAaKO 3TH OCKOJIKH TOPMO3STCS OKPYXKAIOIIEH Cpesol, Mpeodpasyst CBOI0 KHHETHYECKYIO SHEPTHIO BO
BHYTPEHHIOIO DHEPTUIO OKpY’Karomieit cpenbl. Takum 00pa3oM, BCIIEACTBHE ACTCHUS SJIep ypaHa
HaOII0AAETCsI KOJIOCCAIbHBIA HarpeB BCErO OKPY’KaIOIEro npocrpanctsa. s nmpuMepa, mpy MoJTHOM
JIETICHUH BCEX sJIep OJIHOTO TpaMMa ypaHa BhIICIUTCS YHEPTUs SKBUBAICHTHASI CTOPAHUIO 2,5 T HEPTH.
Hcrnonp30Bars CTaHAAPTHYIO SAMHAILY H3MepeHust dSHeprun (LK) 11st siep He coBceM ynoOHO, Tak Kak
SHEPTHs OHOTO siApa KpaitHe Mauna. J{1s MukpoMupa Oblia BBe/IeHa CIIeIUabHAS €IUHUIA N3MEPEHUS
— 3JIEKTPOHBOJIBT.
OnuH 2JIEKTPOHBOJIBT paBeH padoTe, KOTOPYIO IOJKHO COBEPIIUTS TOJIE MIPH NIepEeMEICHUT
AIIEMEHTAPHOTO 3apsiia MEXTy pa3HOCTHIO MOTeHIInaNoB 1 B.
13B=1,6-10""Ix
LlenHasa agepHas peakuus
JIr000ii M3 HEUTPOHOB, BBUICTAIOLINI U3 SIIPA, MOJKET MOMACTh B COCEHEE SAPO U BBI3BATh U3IIyUCHHE UM
HOBBIX HEHTPOHOB, KOTOPBIE, B CBOIO OYEPEIb, TIONAIYT B HOBBIE SI/[Pa, M T€ U3JTy4aT HOBbIEe HEHTPOHBI. B
pe3yabTare MoydaeTcs MPOoIecc, KOTOPBIN MOAAepKUBAET caM cebs1. Takoi mporiece Ha3bIBaeTCs MEITHOM
SIIEPHOM peakLMei.
Uennas sipepHas peakusi — CaMOIOAICPKUBAIOIIASCS PEaKHsl JSTICHNS TKEIBIX SAep, B KOTOPO
HETPEPBIBHO BOCIIPOU3BOJISITCS HEUTPOHBI, JEISIINE BCE HOBBIC M HOBBIC sIIpa.



C}/TL TaKoM PpCaKnuun 3aKJII04a€TCsa B TOM, YTO HA IICPBOM STAIIC paciiaja BeIACIACTCH,

JoIycTUM, N HEUTPOHOB, Ha CIIEAYIONIEM 3Tare — N : HEUTPOHOB, U T. A. (cM. Puc. 3). KoinuecTtBo
HEWTPOHOB B PEAKINH PACTET B TEOMETPHIECKOM MTPOTrPECCHU. ITO MMPUBOAUT K TOMY, YTO KOJIOCCAIBHO
pacTéT BbliensgeMast SHEPTUsl, KOTOpast MO3BOJISIET PEAKIMH MMOJACPKUBATE caMy ceOsl.

Bo3MoxHBI Pa3JIMYHBIC BAPUAHTBI MPOTCKAHUA LCITHBIX SIACPHBIX peaKHHﬁ, OTU NPOUECCHI MMO3BOJIACT
OITNCHIBATH (1)I/I3I/IT-IGCKa$I BCJIMYMHA, KOTOpAasA Ha3bIBACTCA KPUTHUICCKad Macca.

Kputnueckas macca ( i't) — MHHHMAaJIbHOE KOJIMYECTBO JIEJISIIEIOCs BEIECTBA, HEOOXOAMMOE JIJIs
Hayaya cCaMoIIO/ P KUBAFOIIEHCS IETTHOH siepHOU peakiuu. KpuTnueckas macca U3BeCTHA AJIs
Pa3IUYHBIX PaJHOAKTUBHBIX JIEMEHTOB (Juisl ypaHa-235 oHa cocTaBisieT 48 Kr).

:n J/I\B
N? J/\!I\O o/l\a n/.l)\o

B 3aBucuMoOCTH OT Macchl paccMaTpuBaeMoro oopasia HeMHbIe SAepPHbIe PeakuH JelsT Ha CIeyoLHe
(hOpMBI ITPOTEKAHMS:

1. Ecnm macca oOpa3iia MeHbllle KpUTHYECKOH MacChl (m < my ), TO YHCIIO HEHTPOHOB yOBIBACT U
peakIus 3aTyxaer.

2. Ecm Mmacca oOpasima 0oJrbie KPUTHIESCKOH MacChI (m = My ), TO YHCII0O HEUTPOHOB JITABUHOOOPA3HO
YBCJIMYUBACTCA, PCAKIIUA CTAHOBUTCA HepraBHﬂeMOﬁ, YTO IMPUBOAUT K B3PBIBY.
3. Ecnm macca oOpasia coOTBETCTBYET KPUTHUECKOH, MPOTEKAET yrpaBisieMast IerHast peaKiusi.

YcnoBua npoTekaHUsa peakumm AeneHnsa ypaHa
YcnoBus MpoTEKaHUs peakuu:
3aMeJUIeHHE HEITPOHOB JI0CTATOMHOE MPOLIEHTHOE COfiepKanue u30TonoB >°U ynpapjieHHe KOIMYECTBOM
HEHUTPOHOB, YYaCTBYIOIINX B PEAKIINU
Bel 3HaeTe: 4To0OBI IpoTEKasIa siiepHas peakys XoTs Obl C OMHUM SIAPOM, B 3TO SIAPO AOJDKEH IONACTh
MeJIeHHBIH HEUTpoH. YTO Takoe MeyIeHHbIH HENTPOH? MeJIeHHbIM HEHTPOH — 3TO TaKOW HENTPOH,
CKOPOCTh KOTOPOTO CpaBHUMA CO CKOPOCTHIO TEIIJIOBOTO JBM)KEHHUS MOJIEKYJI Ta3a MPU HOPMaJIbHBIX
ycnoBusix. Takue HEHTPOHBI Ha3bIBAKOTCSA MEUIEHHBIMU (MM TeI10BbIMK). ClieoBaTeIbHO, HEUTPOHBI,
MOJTyYEHHbIE KaKUM-TTH0O0 cr1ocoOOM, MbI JOJKHBI 00513aTeIbHO 3aMeINTh. CenaTb uX CKOPOCTH
TAaKUMH, YTOOBI OHM MOTJIM MOAONTH BIUIOTHYIO K siApaM ypaHa-235 u HayaTh B3auMoZelcTBOBaTh. Kpome
9TOTO, HAM 00S3aTeNIFHO HYKHO MOATOTOBUTD YpaH TakK, YTOOI TaM OBUIO JOCTATOYHOE KOJHUYECTBO
uszotonos ~°U. B mpupomHoM ypaHe, KOTOPBIH J0OBIBAETCS HA PYIHHKAX, COCTaBHAA 4acTh - U O4eHb
HeOonbmas. Ero comepxkurces Beero b Tosbko 0,7%. UToObl Havanach HenHas peakiys B TAKOM
00pas3iie, Hajlo, YTOOBI IPOLEHT cofepkanus *U ObUT 3HAYMTENBHO Gosbie. CUUTAETCS, YTO MPOLIEHT
00oraIeHHoro ypaHa J1ojbkeH coctaBiarh 10% u Boie. C TakuM cojiepkaHUeM YKe MOKHO TOBOPHUTH O
Havase MemHON peakuy. BaykHO TOMHHUTE eI1ie: YTOOBI peaKIus Oblia YIpaBsieMOn, YHCIIO HEUTPOHOB,
HOSIBIISIIOLIMXCS B €AUHUIYY BPEMEHH, 10JDKHO OBITH BEIMYMHON MOCTOSHHOM. Bee, 4To MbI ceifuac
00CYIHITH, — 3TO U €CTh OCHOBHBIE MTOJIOKEHHSI, KOTOPBIE UCIIOIB3YIOTCS ITPU CO3AaHUH SIJEPHOTO
peakTopa.

YCTPOIACTBO SAEPHOr0 peakTopa
Htax, MbI paccMOTpENIN TEOPETHIECKHIE aCIIeKThl pa0OThI peakTopa, Ternepb JaBauTe 03HAKOMUMCS C €ro
yCTPOHCTBOM. [J1aBHAs YacTh JIFOOOTO peakTopa — aKTUBHASI 30HA. B aKTUBHOM 30HE MPOUCXOAIT PEAKIINT
nenenus. Tam BbIeIseTCS HanOOJIbIlee KOJIMYECTBO Teria. KpoMe Toro, B aKTUBHOM 30HE peakTopa
00s13aTeJIbHO JOJIKEH HaXOJUThCS 3aMEJTUTENb, KaK pa3 Ta camasl 4acTh, KOTOpasi YMEHbIIAET CKOPOCTh
HEHTPOHOB, TIO3BOJIMB UM B3aMOJICHCTBOBATH C IpyruMH sijipamu. Kpome atoro, mpu paboTe peakropa
00s13aTeNIbHO MPUCYTCTBYET YTEUKA HEUTPOHOB M3 AKTUBHOM 30HBI; YTOOBI MOBBICUTH OE30MACHOCTh U
BMECTE C TEM YBEIMYUTh BO3MOKHOCTh HEHTPOHOB OCTABaThCS B AKTHBHOMN 30HE HYXKEH OTPaKaTellb.


https://infourok.ru/go.html?href=%23mediaplayer

Heunb3s 3a0bIBaTh, 4TO BO BpeMsI sSIZICPHBIX peakiuii 00pazyercs: 00JbII0e KOJINIECTBO TEIIIOTHI, KOTOPOE
HeoOXOMMO BCE BpeMsi HETIPEPBIBHO OTBOMUTH. [l 3TO 1enu yepes akKTUBHYIO 30HY 00s3aTeIbHO

MNPOIMMYCKAKOT TCIIJIOHOCUTECIIb. Ml paccMOTpeiin 06H_IPIC BOIPOCHI, TCIICPb MOCMOTPUM Ha CXEMEC, U3 YCTO
CTEEHN C ropoymMmM Perynupyiowmi cTepxens

U KaK, U3 KaKUX 4acTel COCTOUT SIACPHBII PEAKTOp. — Aduenas 3ona
OO0parute BHUMaHKE, YTO IMEHHO B aKTUBHOM 30HE PAcIIONararoTcs CTEP>KHH C TOPIOYUM. DTO T
CTEPIKHH, KOTOPbIE HAMOJHEHBI 00OTAIIeHHBIM YPaHOM, 1 UMEHHO TOT/Ia, KOTJIa OTHX CTEPKHEH
JOCTAaTOYHOC KOJINYECTBO B aKTUBHOU 30HC, HAYMHACTCA AJCpHAas peaKl . KpOMe 9TOI0, OJId
oOecreueHus 6€30MaCHOCTH M PETYJINPOBKU PEAKLMU 003aTENbHO CIOAA IOMEIAETCsl CTEPKEHb, a Yallle
BCETO ATO IUIACTHHBI, KOTOPHIE BHIIIOJIHEHBI U3 3eMeHTa 6opa. bop oueHb XOpoIIo MoomaeT HEHTPOHHI,
MI03TOMY, BBUTas U BBIBUTAsl PETYISTOP, MBI MOXKEM PETYIMPOBATH KOJIMYECTBO HEUTPOHOB B aKTUBHOM
30He. O0s3aTeNBHO — OTpaskareb, KOTOPBINA HE 1aeT HEHTPOHAM ITOKHHYTh aKTHBHYIO 30HY, BO3BpallaeT
nx o0partHo. Kak npaBuiio, oTpaxareins BbIIONHACTCA U3 Oepuust. U cienyromiee — 3T0 TENIOHOCUTEIb,
KOTOPBIH MIPOKaYMBAETCs YePe3 aKTUBHYIO 30HY U OTBOAMT TeIU10. B OonbIInHCTBE ciydaeB
TETJIOHOCHUTEJIEM SIBIISIETCSl BOAA, IPHYEM Yallle BCero Tsbkenas Boga. OHa TakKe BBIMOTHACT (PyHKIHIO
3aMeITHTeNs, 00paTuTe BHUMaHUe. 3aMeJUTHTENIEM MOXKET OBbITh TsDKelasi BOJia, BOJa, KOTOpasi COEPKHUT
HU30TOIIBI BOJIOPOJIA — IEUTEPU, TPUTHM, a TAKKE YIIIepol. YIIIEPOl TOKE JOCTATOYHO XOPOITUH
3aMeUINTENb. TeIIOHOCHTENb JOJKEH BCE BPEMS IBUraThCsl BHYTPH, OTBOANUTH TEIJIO, M 3TO JOIKEH
OBITH 3aMKHYTBIN ITHKJI.

Koneuno, Takoro posa puCyHOK — 3TO TOJIBKO NMPUHIMIIKAIBHAA cxema. Ha camom ziene ycTpoiicTBo
aTOMHOT'O peakTopa ropaszio CI0XkKHee, IOTOMY YTO MBI JOJKHBI TIOJTHOCTBIO MCKIIIOYUTE TPUCYTCTBHE
YeJI0BEeKa TaM, I7I€ IPOUCXOAAT BCE 3TU AEUCTBUSA. TeIIOHOCUTENb, OTHUMAs TEIUIO OT aKTUBHOM 30HBI,
cam oOnagaeT OOJBIION SHEPIHEel U OTAAET CBOIO SHEPTHUIO B TEIUIOOOMEHHHUKH APYTOMY HOCHTEIIO
teruta. B pesynbrare Takoil JBOWHOM mepenayun Teria o0pa3yeTcs meperpeThlil map mnoj BBICOKUM
JaBJICHUEM M IIPU BBICOKOH TeMIepaType, KOTOPbIi IOTOM HOCTYIAECT B TYPOMHBI Ha 3JIEKTPOCTaHLIUAX
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Kowpexcatop

JUTS BEIpaOaThIBAHUS AIIEKTPOIHEPTHH.
EctecTBenHO, BCSl akTUBHAS 30HA 3aIIMIIEHA OYSHD TOJICTBIM CJI0EM CIIEMaIbHOro OETOHA, KOTOPBIN
MperpaxkaaeT MyTh K PaJHOAKTUBHBIM U3ITyUEHUSM.

VicTopua a4epHbIX peakTopos
MBI paccMoTpenu TIepBhIi BU sSiAepHOTO peaktopa. [lepBriil ssgepHbIi peakTop ObLT ymieH B 1942 romy B
CILUA non pykoBoactsoM Dupuko ®@epmu. [lepsas ynpasnsemast peakuus Obliia pou3BeeHa TaM xe. B
CCCP, B Poccun, nepBblii siaepHblii peaktop ObUT ymieH B 1946 roxy.

Pa3nnyHble BUAbLI COBPEMEHHbLIX PeakTopOoB

Ha ceroansiunuii 1eHb CyIIECTBYET HECKOJIBKO BUAOB SIEPHBIX peakTopoB. Ceiiuac nCmoib3yloTcs B
OCHOBHOM PEAKTOPBHI JIByX TUIIOB, TAaK HAa3bIBAEMbIE TOMOIEHHBIE, KOT/IA TEMJIOHOCUTEND, 3aMEUIUTENb U
sIIEPHOE TOpIoYee HaXOASATCS BMECTe, Kak Obl B TIepeMENIaHHOM BHJIE, B aKTUBHOMU 30He. U reTeporeHHble.
Uro 310 3a peakTophI? DTO T€, B KOTOPHIX OTAEIBHO HAXOIUTCS TOpPIoYee B ONpeeIeHHBIX TH00
IJIaCTHHAX, JINOO CTEPIKHSX, & TEIUIOHOCUTEINb, 3aME/ITUTEIh OT/IEIHHO HAXOAUTCS B aKTUBHOW 30HE. Y
TaKOTO THUIA U Y HHOTO THIIa PEaKTOPOB €CTh CBOM ITPEMMYIIIECTBA U HEJJOCTATKH.
Oco0blif HHTEpEC MPEACTABISIIOT Peakiiy, KOTOPbIE MPOTEKAIOT B peakTopax Ha OBICTPBIX HEMTPOHAX, I7Ie
peaxnus rporekaeT yxe He ¢ 2°U, a ¢ U, ¢ uzoronamu, sapamu ~*U. Ho 31eck ecTh oHa
CYIIeCTBeHHAs JeTallb. AKTHBHAS 30HA peakTopa Ha ObICTPBIX HEUTpOHAX o4eHb Maja. C 3THM CBs3aHa
CIIOKHOCTB OTBOJA TEIJIa OT aKTUBHOM 30HBI. [109TOMY Ha ceropHsIHUI JeHb PEaKTOPOB Ha OBICTPBIX
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HEHTPOHAX HE TaK MHOTO, HO OHHU CYIIECTBYIOT, 332 HUMH Oyyiiee. XOTelI0Ch Obl OTMETUTh, YTO, IOMHMO
HCTIONIb30BAHUS YHEPTHH, KOTOPAs MTOTyJaeTCs B Pe3yNbTare Peakiuii AeeHNs, Ha CeTOAHSIITHUN 1eHb
pazpabaTbIBaeTCsl BOSMOXKHOCTD MTPOMBIIINIEHHOTO TIOYYEHHUS DHEPTUU B PE3yJIbTaTe TEPMOSAEPHOTO
cuHTe3a. O TepMOSICPHOM CUHTE3€ MBI [IOTOBOPUM Ha OYIYIIUX YPOKaX.

buonornyeckoe BnusiHme pagnaymnn
VoHm3auua
Pamuanust oka3piBaeT Ha JKUBBIC CYIIECTBA MAryOHOE BIMsSHUE. AJb(a-, OeTa-, raMMa-u3IydeHne npu
IMPOXOXKACHNUU Y€PE3 BCUICCTBO MOXKET €ro HOHU3HUPOBATH, TO €CTh BI)I6I/IBaTI) 13 €ro aToOMOB U MOJICKYJI
AIEKTPOHBL.
Wonmzanwmst — mporecc 00pa3oBaHUs HOHOB M3 HEUTPAIBLHBIX aTOMOB M MOJIEKYIT.
Wonwuzanust )KUBBIX TKaHEH HapyIIaeT uX MPaBUILHYIO pab0Ty, YTO IPUBOIUT K Pa3pyIIUTEIHEHOMY
BO3JEUCTBUIO HA JKUBLIE KIIETKU.
XapakTepucTyKN NOHU3VPYHOLLLEro N3yYeHns
B mo00it Touke 3eMHOTO ITapa YeI0BEK BCETAa HAXOAUTCS IO BO3IECHCTBUEM paHallid, Takoe
BO3/ICHCTBHE HA3bIBAIOT PAIHAIIMOHHBIM (JOHOM.
Pagnanmonnslil GoH — HOHM3UPYIOLIEE N3TYYEHUE 3eMHOTO M KOCMHUYECKOTO MPOorcXoxkaeHus . CTerneHb
BO3/ICHCTBUS PajHallii Ha OPraHK3M 3aBUCHT OT HECKOJIBKUX (haKTOPOB:
MOMIOIIEHHAS YHEPTHSI U3TTyUYCHHUS;
Macca )KMBOTO OpraHn3Ma U KOJIMYCCTBO DOHCPIUU, NPUXOAANICCCI Ha OAWNH KUJIOTPpaMM €Iro Beca.
[Tornmoménnas no3a u3inydenus (D) — 3HEPTrHs MOHU3UPYIOIIETO U3ITyUEHUS, TOTIIOMEHHAS 00Ty4aeMbIM
BCHICCTBOM U paCCUMTAHHAad HAa €AUHUILY MACChI.
D==
m b
rie £ — sHeprust NONIOIEHHOTO U3IyYEHUs, M — Macca Tela.

[D ] = F[J (FFEH] - eAWHUIA H3MEPCHUSI, Ha3BaHHAS B UeCTh aHTIHICKoro (pr3uka JIptonca [pas.
st usmepenust Bo31eUCTBUS HECUIIBHBIX U3JIyYEHUH UCTIONb3YIOT BHECUCTEMHYIO SIUHUILY U3MEPECHUS —
peutred. CTo peHTIeH paBHBI OTHOMY T'PEIO:

100P=1Tp
1rp=1%

IIpu oprHAKOBOM MOMIONIEHHOM J103€ U3JIyUYeHUs €€ BO3/ICCTBHUE HA JKUBbIE OPraHU3Mbl 3aBUCHUT OT THUIIA
H3ITy4eHUs U OT OpraHa, KOTOPBI MOBEPTraeTCs JTaHHOMY H3ITy4EHHIO.

[IpunHsTO CpaBHMBATH BO3ACHCTBUE OT PA3IHMYHBIX U3TyUEHHI C PEHTTE€HOBCKUM H3IIy4eHHEM JTH00 ¢
ramMa-uznydenuem. s anpda-uznyueHus 3pPpekTuBHOCTh Bo3aecTBrs B 20 pa3 mpeBbIaeT
ramMMa-usnydenue. DHHEeKTHBHOCTD BO3JIEHCTBHUS OBICTPHIX HEUTPOHOB B 10 pa3 mpeBbIaeT
ramMma-usiaydeHue. J{as onucanus XapakTEpUCTUKN BO3EHCTBYS BBEICHA BEIMYNHA, KOTOpas
Ha3bIBaeTCs KOA(PPHULINEHTOM KadecTBa (1u1s1 anbga-u3nydeHus oH paseH 20, a7t ObICTPHIX HEUTPOHOB —
10).

Koaddunment kauectsa (K) mokasbIBaeT, BO CKOJIBKO pa3 paJuaidoHHas OMIAaCHOCTh OT BO3/ICHCTBHS Ha
KUBOI OpraHn3M JJaHHOTO BUA U3JIyUeHHs OOJIbIIE, YEM OT BO3ACHCTBUS raMMa-U3IydeHns
(y-u3imydeHust) IpU OJMHAKOBBIX MOMIOMEHHBIX 103aX.

st Toro uto0bl yuecTs K03(pQUIMEeHT KauecTBa, BBEACHO MOHITHE — YKBUBAJICHTHAS /1032 U3ITyUCHHS
(H), xoTOopasi paBHA MTPOU3BEIICHHUIO MOMIOMEHHOH JT03bI M KOAPPHIIMEHTA Ka4ecTBa.

H=DK

[H ] =3B (EHBE F'T] - eIMHMLIA M3MEPEHUsI, HA3BaHHAs B YECTh IBEACKOTro yuéHoro Ponbda
Makcumunuana 3uBepra.

Pa3znuunble opraHsl )KMBBIX OPTraHU3MOB UMEIOT Pa3Hyl0 YyBCTBUTEIBHOCTh K HOHU3UPYIOIIEMY
u3TydeHuro. s oleHKH 1aHHOTO MapaMeTpa BBeAeHa BETMUMHA — KOOPPHUIUEHT PaaraliiOHHOTO PHCKA.
IIpn onieHKe BO3AEHCTBUS paJUAllHOHHOTO H3JIyYECHHUS HA )KUBBIE OPTaHU3MBI BaKHO YUUTBIBATH BPEMS

€ro Z[efICTBHFI. B nponecce paguoaKTUBHOTO pacliiala KOJIMYCCTBO PAAUOAKTUBHBIX aTOMOB B BCIICCTBC
YMCHBIIACTCA, CJICAOBATCIIbHO, YMCHLIIACTCA HHTCHCUBHOCTD O6J'Iy‘lCHI/I$I. IIJ'ISI BO3MOXHOCTH OLICHKH
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KOJIMUECTBA OCTABIIMXCS PaJIMOAKTHBHBIX aTOMOB B BEIIECTBE UCIIOIB3YETCS BEJIMUUHA, KOTOPast
Ha3bIBAETCS MIEPUOJT OTypaciaja.

Iepuox monypacnana (7) — 3To MPOMEKYTOK BPEMEHH, B TEUEHHE KOTOPOTO UCXOTHOE YUCIIO
PaMOAKTUBHBIX SJIEP B CPEHEM YMEHbIIaeTcs BBoe. C UCTONIB30BaHUEM ITEPHO/Ia Moy paciajia
BBOJIMTCS 3aKOH PaJIMOAKTHBHOTO pacmaja (3aKoH MMoypacriajia), KOTOPbIid MOKa3bIBaET, CKOJIBKO aTOMOB
PaIMOAKTHUBHOTO BEIECTBA OCTAHETCS Yepe3 ONpe/leIEHHOE BpeMsl pacrajia.

L
N=N, 27T
e N — KOJIMYCCTBO HCPACTIABIINXCS aTOMOB;

J - HayaJIbHOE KOJINYECTBO aTOMOB;
¢ — TIpoILe IIIee BPeMs;
T — nepuoj noxypacmana.
3HaueHHs EPUOIOB MMOTypachaaa st Pa3IUdHbIX BEIIECTB SBISIOTCS YK€ BEIYUCICHHBIMU U
W3BECTHBIMH TaOJMYHBIMU BEITMUNHAMHU.

METO,D'I:I 3aWnTbl OT NOHN3MPYHOLWEro paanauMoOHHOIo N3ny4vYeHn4
Kakx MUHHMYM, IpU HCCIIEIOBAaHUH HEJb3st OpaTh B PyKH pajdalliOHHbIe 00pa3ibl, UIs
9TOTO MCIIOJNIB3YIOTCS ClIeLHalIbHbIC AepkaTtenn. [[pu omacHOCTH nmonaganus B 30HY
U3ITy4eHHsI HEOOXOMMO TOJIb30BaThCsl CPEICTBAMH 3AIUTHI IbIXaTeIbHBIX ITyTeH:
MacKaMH{ M IPOTHBOTAa3aMH, a TAKKe CHENNATbHBIMU KOCTIOMaMH.
JU7st 3aIUThI OT TAaHHOTO U3JTYYSHHMS TOCTAaTOYHO OZICKIbI, KOTOpast MOKPHIBAeT BCE YYACTKH Tea,
[JIaBHOE HE JIOMYCTUTD MOMaaHHe (i-4aCTHIL B JIETKHE C PaIUOAKTUBHOM MBLIBIO.
3ammra OT ATOTO U3Ty4eHUs 3aTpyaHeHa. [t n30smu oT B-u3nydeHus norpedyercs, Hanpumep,
TUTACTUHKA M3 AITIOMHUHUS TOJIINHON HECKOIBKO MIJZTIMETPOB MM TUIACTHHKA U3 CTEKIIA.

@—1

Bymara 3apepxuvBaeT TONLKO u-u3ny4yeHve

BosnetictBue B-u3nyuenns Hanbonpiiei npoHUKaromei ciocoOHOCTHIO
o0nagaer raMma-u3irydenue. Ero 3anepKuBaroT TOJICTBIM CI0EM CBHHIIA
M OETOHHBIMU CTEHAMH TOJIIIMHONW B HECKOJIBKO METPOB, TOITOMY
Crekno 3apepxusaer a-nanysenve  WHIAMBUAYaJIbHBIC CPEJCTBA 3ALLUTHI IS YEIOBEKa OT TAKOTO M3JIyUCHHS
e S HE TIPEeLyCMOTPEHBL.

o/

BeTtoHHan nnuTa 3agepxuBaeT g-u3nydenue,

[(-u3nyueHue, Y-uinyueHue

OnpegeneHvie TepMOSAEPHON peakLnn 1 eé nprmepsbl
TepmosaepHBIMU peakUsAMHU (MU POCTO TEPMOSIIOM) Ha3bIBAIOT PEAKIIMH CIUSHUSA JIETKUX A71ep B OJTHO
EJI0C HOBOC AAPO, B PE3YILTATE KOTOPOI'O BEIACTIACTCA 0O0JIBIIIOE KOJTMYECTBO OHEPruu. OKaSLIBaeTCSI,
OombIIas OHEPTUA BbIACIACTCA HE TOJIBKO B PE3YIbTATE ACIICHUSA TAXKCEIIBIX SAACP, CIIE OoutbIire OHEPruun
BBIACIIACTCA, KOTAa JICTKUC A/Jpa CIIMBAOTCA BMECTEC, COCAUHAIOTCA. 2TOT MMpOoLCCC HA3BIBAKOT CUHMIE30M.
A camu peakiuu — TepMOSZIEPHBIM CHHTE30M, TEPMOSIEPHBIMU PEAKLIUIMHU.
Kakne xe armeMeHThI Y4aCTBYIOT B OTHUX peaKI_II/DIX? D10 B TMEPBYIO OYEPECAb N30TOIIBI BOAOPOAA U N30TOIIbI
renus. st npumMepa MOKHO MPUBECTH CIEAYIOLIYIO PEAKIIMIO:

Z 3 4 1
JIBa m30TOMIa BOsMOpona (AerTepuii M TPUTHI), COSTUHSSACH BMECTE, JAIOT SIAPO TEIHsI, eIe o0pa3yercs
HerTpoH. Korma nporekaer Takasi peakiusi, BbLIEISIETCS OrpoMHast sHeprust £ = 17,6 MbB.



He 3a0sIBaiiTe, 4TO 3TO BCETO JNUIIb HA OAHY peakuuio. U eme onna peakuusd. J[Ba siapa nenrtepus,
CIIMBAsICh BMECTE, 00pa3yIoT SAPO TeIHs:
H+iH - He
B sTOM cityuae BbIensieTcst Toe O0bII0e KOTUYECTBO.
YcnoBusa npoTekaHUsa TepMosgepHOr peakumm

OO0pararo Baliie BHUMaHHUE: YTOOBI TAaKWE PEaKIINK MPOTEKAIH, HYKHBI OTIpe/IeJICHHbIE
ycioBusi. B nepByto ouepenib Hy:)KHO CONU3UTS si/ipa YKa3aHHBIX H30TOIOB. Sipa uMeroT

@ O MOJI0KUTEIILHBIN 3apsa, B JaHHOM CJIy4ac HeﬁCTBYIOT KYJIOHOBCKHUEC CHJIbI, KOTOPBIC

pacTajIKuBarOT 3TH 3aps/ibl. 3HaT-II/IT, HYXXHO ITPEOA0JIETE 3TN KYJIOHOBCKHUEC CUJIBI, qTOOBI
MPHUONM3HUTE OJTHO SAPO K IPYTOMY. DTO BOZMOYKHO TOJIBKO B TOM CITydae, €CIIA CaMU sipa 001a1atoT
OO0JIBIION KMHETHYECKOM YHEPTUeii, KOTa CKOPOCTh Y 3TUX SIA€P JOBOJIBHO BelHKa. UToOBI JOOUTHCS
9TOTO, HY’)KHO CO3/JaTh TaKHE YCIOBHSI, KOT/Ia siIpa U30TOIMOB OyAyT 00aaaTh STOH CKOPOCTHIO, & 3TO
BO3MOKHO TOJIBKO ITPHU OYE€Hb BBICOKUX TEMIIEpATypax. Tonbko Tak MBI CMOXKEM pa3orHaTrb U30TOIBI 10
CKOPOCTEii, KOTOPBIE MO3BOJIAT UM CONMM3UTHCS HAa PACCTOSHHE TPUOIU3HTENbHO 1074,
3TO paccTosHUE KaK pa3 TO, C KOTOPOTro HAYMHAIOT ACHCTBOBATH SIACPHBIEC CHIIbL. 3HAYEHUE HEOOXOIUMOM
TeMIeparypbl cocTapiseT nopaaka t° = 107 — 10°°C. JlocTurayTh Takoil TeMIepaTyphbl MOKHO, KOTJIa
MIPOM3BEJICH STCPHBII B3pbIB. TakuM 00pa3oM, 4ToObl IPOU3BECTH TEPMOSACPHYIO PEaKIIHIO, Mbl CHaYaIIa
JIOJDKHBI TIPOU3BECTH PEAKITHIO JIEIEHUS TSHKENbIX sifiep. IMEHHO B 3TOM ciiydae MBI T0ObeMCsl BBICOKOH
TEMIEePaTyphl, a yXKe MOTOM JaHHAs TeMIIepaTypa AacT BO3SMOXKHOCTh CONM3HTH s7jpa U30TOIOB JI0
pacCcTosAHuA, KOrja OHU MOTYT COCAUHUTHCA. Kak BBI IMOHMNMAECTEC, UMCHHO B 3TOM 3aJIOKCH IMPUHIUII TaK
Ha3bIBAEMOU BOJIOPOTHON OOMOBL.
[NpMeHeHVe TepMOoALEPHOro CHTE3a
Hac, kak MUpHBIX JrO€H, HHTEPECYET B MEPBYIO OYEPEIb UCIOIB30BAHUE TEPMOSACPHON peaKkiuu B
MUPHBIX TEJIAX AJId CO3AaHuAd TEX KE CaMbIX SHGKTpOCTaHHHﬁ, HO YK€ HOBEMIIEro THUIIA.
YnpaBnsembli TEpPMOSLEPHbIV CUHTE3
B Hacrosmiee Bpemst BenyTcs pa3pabOoTKH 110 TOMY, KaK CO3JaTh yIpaBIIeMbIi TEPMOSIIEPHBIN CHHTES.
151 5TOT0 UCTIONB3YIOTCS Pa3InYHbIe METObI, OIUH U3 HUX: UCTIOJIb30BAHUE JIA3€POB ISl MOy YCHUS
BBICOKHX 3Hepruil u Temmneparyp. C IOMOIIBIO J1a3epOB UX PA3TOHSIOT 10 BBICOKMX CKOPOCTEH, U B 3TOM
CIly4ae MOXET MIPOTEeKaTh TEPMOsAepHas peaKusl.
B pesynbrare TepMosIepHOM peakiiuil BIACISETCS OTPOMHOE KOJTMYECTBO TEIIa, TO MECTO B peaKkTope, B
KOTOPOM OYIyT HaXOAUTHCS B3aUMOJICHCTBYFOIIUE APYT C APYTOM H30TOIIBI, HY)KHO XOPOIIIO H30JIUPOBaTh,
YTOOBI BEIIECTBO, KOTOPOE OyeT HAXOAUTHCS ITPU BBICOKOW TeMIIepaType, He B3aUMOJICHCTBOBAIIO C
OKpY’KaloIIel cpe1oif, CO CTEeHKaMH TOTO 00BEKTa, I11e OHO HaxOoAuTcs. [ Takoi M30ISIiH
WCTIONIB3yeTCsl MarHUTHOE Tose. [Ipu BeICOKO# Temrieparype spa, AeKTPOHBI, KOTOPhIE HaXOIATCS
BMeECTe, MPEJICTABISIOT COOO0M HOBBIN BUJ MaTepuu — riazmy. [11a3Ma — 3To 4aCTHYHO WIIH MOTHOCTHIO
I/IOHI/ISI/IpOBaHHBII\/'I ras, a pas ra3 MOHU3UPOBaH, TO OH YyBCTBUTCJICH K MArHUTHOMY ITOJIIO. IIma3ma —
AJIEKTPOIIPOBOIAIIAST, TP TOMOIIIM MAarHUTHBIX MOJIEH MOYKHO MPHUIABaTh €i OIpeaesieHHyo (popMy u
yIAepKUBATh B OIpeesieHHOM o0beMe. Tem He MeHee, TEXHUYECKOe pellleHre YIIPaBIeHU TEPMOSIEPHOI
peakuueit ocTaeTcs oka Hepa3peleHHbBIM.
TepmosiiepHble peakLyn BO BCe/IEHHON

B 3akitoueHne XoTenock Obl ellle OTMETUTh: TEPMOSIEPHBIC PEAKIIUN UTPAIOT BAKHYIO POJIb B dBOJIOIIMN
Haluel BceJIeHHOU. B mepByro ouepeab OTMETUM, UTO TEPMOSIEPHBIE Peakuu npoTekatoT Ha ConHLe.
Mo3KHO cKa3aTh, UTO UMEHHO YHEPTHUsl TEPMOSACPHBIX PeakUUuid — 3TO Ta SHEPTHUs, KOTOPast
c(hopMupoBaa HeIHESIIHUN O0JIMK HAIICH BCEICHHOM.

1107 !

PewwuTtb 3apauvy
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