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LUAHOBHI BOCbMUKITACHULUI TA BOCbMUKITACHUKN!

Bu 1110#1HO posTOpHYIMN TiAPYUYHUK, 3 AKMM IPAIIOBATUMETE IPOTATOM Ha-
BUaJILHOTO PokKy. CrmogiBaemocs, 1110 BiH Oyae HOOPHM IIOMiUHMKOM Y Ballliii
nopopo:xki B Kpainy sHaHb Ipo Bce 0araTCTBO ABUII HABKOJIMIITHBOTO CBIiTY.

Busuatouu Qisuky B 7 KJjiaci, BU JidHaAJMCA IIPO METOAM HAYKOBOTO IIi3-
HaHHSA, 3aKOHOMIpPHOCTI HaBKOJMUIIHLOTO CBiTY, AKi PO3KPUBAIOTHCA B Me-
XaHIUHNX ABUINAX; IIPO Te, IK Pe3yJabTaTHu (PisMUHMUX JOCIiIKeHb 3aCTOCO-
BYIOTh y TeXHIIli i mo0OyTi; mepexoHaJMncsA B MOTPebi yBaxKHO, BAYMJIMBO Ta
CHUCTEMATHUYHO TIPAIIOBATA 3 MiAPYYHWUKOM. Bu HaBUMJINCA KOPUCTYBATUCS
GismuHMMY DpUIagaMi, BUKOHYBATH NOCJLAN i IPOBOAUTH CIIOCTEPEKeHHS.

Y 8 KJjaci Bu BuBUATHMETE TEIJIOBiI Ta eleKTpuuHi asuiia. Teoperuu-
HUII MaTepiajl IbOTO HiAPYYHHKA JOIOMOKE BaM 3PO3YMITH U HOACHUTHU
ix. 3BepraiiTe yBary Ha TeKCT, BuAijeHuil :kupHUM IpudTom. Ile dismuni
TepMiHM, O3HAUYEHHSA, BasKJIUBi mpaBuia i sakouu, ki Tpeba s3amam’saTaTu
i BMiTH 3acTOCOBYBATH.

Iligpyusuk micTuTh uYmMajo igrocrpaiiiii, doczidid, AKi BU MOKeTe
BUKOHATHU CAMOCTiliHO a00 3 MOTOMOTOI0 BUUTEJS, & CNOCHMeEepPeleHHs IO-
MOMOXKYTDH TJIMOINIEe 3PO3yMiTH (QisMUYHHME 3MiCT SABUIIN, IITO BUBYAIOTHCSH.
«IcTopruHa MOBigKa» B KiHITI KOXKHOTO PO3Iiy POSIIUPUTH BAIll KPYyroaip.

. . —
Hanpurinni xosxzHoro maparpada € «3anuTaHH]I A0 BMBYEHOIO»,

BiAIOBiAi Ha SAKi HJOMOMOJKYTH BaM II€PEBipUTH, SIK BU 3aCBOLIM MaTepiaJ,
a TaKOoYK 3aKpinuTU CBOI 3HAHHA.

Y pyopwui ’ «Po3B’a3yemo pazom» HaBeIeHO 3pasKU PO3B’sA3aHHSA

3amad. ¥ OiIpyYHUKY € 3afaui, BIIPAaBU i 3alUTAHHS Pi3HUX PiBHIB cKJan-
HOCTi: A — Ha 3akpimaeHHsa i B — TBopuoro xapakrepy. ¥ pyopuri «®i-
3WYHI 3aJa4i HABKOJIO Hac» IIigiOpaHo 3amadi 3 IPOOJIEMHNMU CUTYAIliAMU
3 MOBCAKAEHHOIO KUTTA. P0o3B’sa3youn Taki 3amaui, BU 3MoXKeTe 3aCTOCY-
BaTu (hi3WUHI 3HAHHA B JKUTTEBUX CUTyaIlidX.

3BepHITH yBary Ha 3aBAAaHHSA 3 PYOPUKHU «IlepeBip cBOIO KOMIIETEHT-

HicTb» . Bukonyioun ix, Bu 6yaeTe BUNTHCA OAUUTH i PO3YMIiTH HABKOJIMIITHIH
CBiT; 3MOKeTe IIOSICHUTH Hepebir ABUIN y IPUPOi; IPUHIUI mii Ta GyI0BYy
CyYacHOI TeXHiKM’, IPUIaIiB. ¥Yci i HABUUKY JOIIOMOYKYTh BaM Y MaiOyTHBHO-
My PO3B’s3yBaTH B HMOBCAKIEHHOMY JKHUTTi peajbHi IpobjeMu, TaKOK BUKO-
PUCTOBYBaTU OTPUMAHI 3HAHHA [JIs SMEHIIIEHHS HETaTHMBHOI'O BILIMBY Cydac-
HOI TeXHiKM Ha JOBKiJLIs, 3a0e3IeUeHHsl 3TOPOBOTO CIIOCO0Y JKUTTH.

JlaGopaTopHi pob6oTH, sSKi B BUKOHaETe, 30araTATh Bac HaBUUKaMHU Ta
PO3YMiHHAM 3aKOHOMIipHOCTEH (PisMUHUX SABUII, YMiHHAM CTaABUTHU JOCJi-
I1 I KOPUCTYBaTHCA BUMipIOBAJbHUIMU NPUJIATAMMU.

Tum, XTO He 3YyOUHAETLCSI HA HOCATHYTOMY I XOoue 3HATHU OijbIle, cTa-

He B mpurofi imdopmaiiia 3 pyopuru «Yu 3HA€ETE BU, HIO...».

fAximo Bu He 3amam’ATaIN 03HAUEHHS AKOroch (hismuxoro repmima abdo
mpaBuUJa, CKOPUCTaNTeCd CAO0BHUKOM (Pi3UYHUX MepMiHie Ta npedmemmo-
iMEHHUM NOKAXUUKOM, IO MICTATHLCA B KiHIII HigApyYHHKA.
Bukonymoun cmocrepeskeHHA i mocaigm 3 Qisuru, OyAbTe YBAKHUMU,
Tomep:;KyiTecsa MpaBuUi Oe3IMeKU KUTTEMNiAILHOCTI.
ITacausoi sam dopozu 0o 3HaHbB!
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TEMNMAOBI SIBULIA

e TennoBsui pyx e Temnepartypa Tina ¢ BumiptoBaHHsA TeMmnepaTypu
o PoswnpeHHs TBepamx Tin, pigvH i rasis e BHyTpilWHA eHepris Ta cnocobu
Ti 3MiHV o TennoobmiH e Buan Tennoobminy e Kinbkicte Tennotun e NMutoma
TENNOEMHICTb PEYOBUHU o Tennoeuin 6anaHc ¢ PisnyHi BNacTMBOCTI TBEPAUX
Tif, piavH i rasiB e ArperaTHi CTaHM PevyoBUHN o [1N1aBNEHHS | KpUcTanisauis
TBepAuX Tin ¢ MITOMa TennoTa NNasfeHHsA PeYoBMHU « BunapoByBaHHS
i KOHOEeHcaUis pianH e NMTOMa TennoTa NapoyTBOPEHHSA PEYOBUHN o 3ropsiHHS
nanvea e Tennoei ABUryHU e EKOMNOriyHi Npo6riemMmn BUKOPUCTAHHS TEMOBUX
ABUrYHIB o 3aKOH 36epeXXeHHs eHepril B MeXaHiYHMX | TeMNOBUX npoLiecax
o KoedpiuieHT kopucHoi gii (KK[) Tennosoro asuryHa

§ 1. TEMAOBUI PYX. TEMIMEPATYPA TIAA.
BUMIPIOBAHHS TEMITEPATYPU
3 ypoKiB (isuxu B 7 Kjaaci Bu 3HaeTe, IO Tija CKJIALAIOTHCA 3 MOJeE-
KyJa. Mojsekynu mepebyBaioTh y 6e3lepepBHOMY XaoTuUHOMY (06e3iagHomMy)

pyci @ B3aeMomiloTh Mixk coboio. KoskHa oxkpeMma MoJieKyJa 3IiliCHIOE
MexaHiuHui pyX, MOAIOHUH M0 TOro, II[0 M BUBYaJIU. PyxXaiouuch i3 BeJu-
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TEIIJIOBI ABHIIJA

KOIO IIIBUIKiCTIO, BOHA 3iIlITOBXYETHCS 3 iHITMMU MOJEKYJaMU I IIPU IIbO-
My 3MiHIO€ HAIIPAMOK PyXy. 3 MaioHKa 1 BUIHO, IO TPAEKTOPi€I0 OKpe-
MOI MOJIEKYJIM B rasax € CKJagHa JaMaHa JiHia. Cmocrepiratu Takuii pyx,
HaBiTh 030POEHMM OKOM, HEMOJKJHBO Uepe3 HAA3BUUANHO MaJi po3Mipu
YaCTUHOK, IO PyXalOThbCA. TiIbKU IIPOBOAAYM CIIEI[iaJibHI CKJIQAHI TOCJIi-
I1, MOKHA CIIOCTepiraTu MexaHiuHu# PyX MOJIEKY.JI.

HocrmimxeHnHsa Ime OinbIlle YCKJIATHIOETHCA Uepe3 HAA3BUUANHO BeJIu-
KY KiTBbKiCTh PYXJHMBUX YACTHUHOK y Tijax. IIpaKTMYHO HEMOKJIMBO IPO-
CTEKUTHU 3a BCiMa «ydYaCHUKaAMHU» PYXY: MiAbAPAU MIJBbAPIAIB MaIeHBKUX
YACTUHOK PYXAlOThCA 3 BEJIMKUMH INMBUAKOCTAMHN B PiBHUX HaIpPAMKAaX,
3iIMITOBXYIOTHCSA ONHA 3 OQHOIO Ta 3i CTIiHKaAMMU IIOCYAWHU, 3MiHIOIOTH BJIac-
Hi mBuAKocTi pyxy (Maj. 2). OT:Ke, MOKJINBOCTI BUBUYEHHSA PYXYy MOJIEKY.JI
3acobaMu MexXaHiKU ay:Ke oOMesKeHi.

Arxum e cnocobom moxcHa 0ocridumu MexXaHiuHi XaparKmepucmurKu
PYXomMux MOLeKYs Yy miaax: OUiHUmMuU weudxocmi MoAeKYL, WAAXU, K
B0HU NPOX00amb Mide 3iMKHEHHAMU MOuL0?

Crix BpaxoByBaTH, 110 B Pe3yJabTaTi 0e31aJHOT0 MEeXaHIUHOTO PYyXy MO-
JIeKYJI BiIOyBaeThCs IepeMillleHHs IX Y IIPOCTOPi i Ipu IIbOMY 3MiHIOETHCS
TerIoBHii ctal Tinma. [Ilo mBuUaIle pyXaloThCa MOJIEKYJIH, TO BUIlA TeMIIe-
parypa Tina, i HaBOaKu: AKIIO MiABUINYEThCA TeMIIepaTypa Tija, To 30iJb-
MIyeThCA U MIBUAKICTH PYyXy MOJIeKYJ. TOMYy XaOTHUYHUHN PYX BEJIUUYEIHUX
KiJIbKOCTEI MOJIEKYJI BHUBUAIOTH MeTOomaMM (DiSMKU TEIJIOBUX SABUII, a caM
Takuii PyX HA3MBAIOTH TEILJIOBHM.

Man. 1 Man. 2

Tennoseuii pyx — ne Oe3jagHUil (XaOTUYHUII) PyX MOJEKYJ i aTromis,
AKWI BU3HAYa€ TeMIepaTypy Tijia.

3HaHHA PO OyJOBY PEYOBMHU Ta TEIJIOBUIN PYX AAIOTh 3MOTY IIOACHU-
TU PidHi TEmJIOBi ABHIIIA.



PO3 QI 1

ITpunyctumo, 10 € ABi MOCYAMHU, Y IKUX MiCTATHCSA ras3u, MOJEKYJIU
AKX MaloTh PidHY Macy, HaAIpWUKJAaJ, B ONHii — KMCeHb, a B APYTri# —
asor. ocaigu cBiguaTs, 1[0 3a OOHAKOBOI TeMIIepaTypu MOJIEKYJIH 000X
PEeYoOBUH MalOTh OJHAKOBi cepenHi KiHeTuuHi eHeprii.

TakuM YMHOM, JOXOAMMO BUCHOBKY, I[0 memnepamypa mina — ue ¢i-
3MYHA XapaKTEePHCTUKA TEILIOBOTO CTaHy PEYOBUHH (3 AKOI CKJIATAETHCS
TijO), cTymiHb Harpitocti Tisia. BusHauaeThcss BOHA cepegHBOI0 KiHETHY-
HOIO €HEPri€I0 XaOTHYHOI0 PyXy YACTHHOK PEYOBHHM.

Kinbka crosaiTh ToMy HayKa Ille He BU3HABAJIa TEOPil0 MOJIEKYJISPHOL
i aTomMHOI OymOBM PEUOBUHU, TOMY VABJIEHHS IIPO TeMIIepaTypy Tijla BU-
HUKJIO He y 3B’SI3KY 3 PYXOM MOJIEKYJI i aTOMiB Yy HbOMY, a BiJl IIOPiBHAHHSA
BiguyTTa Temsa abo X0J0oy, X0ua BOHM HETOUHi i1 yacTo cy0’eKTuBHi. [lasa
00’€KTUBHUX BHMipIOBAHbL TEMIEPATYpPH MiJl Yac KOHTAKTY 3 HOCJIiIKyBa-
HUM cepemoBUIIleM OyJ0 CTBOPEHO CIeNiaJbHi IpUIagd — TepPMOMETPH.
Hisg TepMoMeTpiB I'PYHTYeThCA Ha PidHMX (PiBMUHUX ABUIAX, AK1 3aje-
JKaTh BiJ TeMIlepaTypH: TEIJOBOMY PO3IIMPEHHiI pigmH, rasiB, TBepAuX
TiJI, 3MiHI 3 TeMIIEpaTypoOiO eJeKTPUUHUX BJIACTUBOCTEH PEUYOBHHU TOIIIO.
Hatiuacrinie BUKOPUCTOBYIOTh PiAMHHI TepMOMETPH, 3a AOIOMOIOI0 SKUX
MOJKHA BUMipIOBATH TEMIIEPATYPY B HIMPOKUX MerKaX.

Hocainm cBiguaTh: miJg yac KOHTAKTy ABOX TiJ, 3 AKUX OJHe rapsde,
a Apyre xXoJojHe, iXHi TeMmepaTypH i3 yacoM BUPiBHIOIOTHCH, TOOTO Tra-
psYe TiJIO OXOJIOMKYETHCS, a XOJOAHEe — HarpiBa€ThbCsA. Y CTAHOBJIEHHS Te-
IJIOBOI piBHOBArm MisK KiJIbKOMa TijlaMu O3Hauae, IO IXHi TeMIepaTypu
CTAIOTh OJHAKOBUMM i HaJaJi Bike He PiSHUTHUMYTbCA. 3 MOJIEKYJISIPHOIL
TOYKM 30PYy IIe 0O3HAYa€, IO B CTAHI TEmJ0BOI piBHOBArm B ycCix Tijax, IIMo
KOHTaKTYIOTh, KiHeTHUHa eHeprid 0e3JaJHOro pyxXy YaCTHUHOK PEeUYOBUHU
OIHAKOBA.

3Bificu BUILIMBAE, IO MHifl Yac BUMipIOBaAHHS TeMIIepaATypHM DPiIWHHUM
TEPMOMETPOM CJiJl AOTPUMYBaTHCA TaKUX NpaBUI: mpeba nomicmumu
KO0y mepmomempa 8 me cepedosuuie, memnepamy-
DY AKO020 8UMIPIOIOMb; 3a4eKamu neeHuill uac, 0oKu
cmosnuux piduHu 6 mpybui mepmomempa 3IYnu-
Humobcsa, mobmo 00KU BCMAHOBUMbBCA MenJaosa
pisHoBaza Mmixc KOA60I0 i cepedosuuwem; He BULLMA-
ouu mepmomemp i3 cepedosuuia, UHALUMU 34
WKAL0W 3HAYEHHA 11020 memnepamypu.

Y 1597 p. Taximeo Taxinxeit CKOHCTPYIOBAB
MpUIag-IPOTOTUII TePMOMETpa, SKUIl Ha3BaB Tep-
mockomnoM. Tepmockon Tamimea (man. 3) ckJa-
JaBCA 3 TOHKOI CKJISIHOI TPYOKM 3 HEBEJHUUYKOIO
K0JI00I0 Ha BePXHbOMY KiHIIi. BigkpuTuii HMKHil
KiHempb TPYOKHM OIIYCKAJM B IIOCYAMHY 3 BOJOIO,
sdKa 3amoBHIOBaJa ¥ uvacTuHy TPyOKu. Kosm mo-
BiTpA B Ko0Ji0i HarpiBayiocsa YW OXOJOIKYyBaJIOCH,
TO CTOBIYUK BOAUW y TPYOIi omycKaBcA UM IIigHI-
MaBcCs.

OCKLJIBKM BHCOTA CTOBIIUMKA 3aJieKaa SK Bing
TeMmOepaTypH, Tak i Big aTmMocdepHOro THUCKY, BHU-




TEIIJIOBI ABHIIJA

MipoBaTH TeMHOepaTypy TepPMOCKOIIOM OyJ0 HEeMOXKJIHNBO, IIPOTe BiH maBaB
3MOT'Y IIOPiBHIOBATH TeMIIEPATYpPy PiSHUX TijJ B OAMH i TOM caMuil yac Ta
B OOHOMY II TOMYy caMoMy Miciii. ¥Y:ke Tozxi siikap i amarom Camkropiyc i3
ITagyarncbKoro yHiBepcuTeTy, He 3HAIOUM IIPO TepMockon lasiyies, CKOH-
CTPYIOBAB BJIACHUI MHOMiIOHNI TepMOMETP i 3aCTOCOBYBaB MOT0O JJIA BUMi-
PIOBaHHS TeMIIEpATyPHU TiJia JIOJWUHU.

Ilepminii, maiike aHaAJOTIUHUHM OO — —~ —
cydyacHoro, Ttepmomerp (maja. 4, a)
onucaB y 1724 p. T'aopiear Papen- £3212
reiir — ckuaoxyB iz Iosramgii. Bim 3a- - (192 | 80
IPOIIOHYBAB IIKaJy, sKa U HUHI BU- 172 L| 70 ~1 100
KopucTtoByeThbca B AHriii i, ocobauBo, C (152 —| 60 1 38
B CIIA. V¥ ni#i mxkani #a 100 rpagycis T 1132 L_| 50 ~| 70
po3aileHuil iHTEepBaJ Bi TeMIlepaTypu [112 L 40 ~| 60
HalixoJomHimol 3uMu y MicTi, e KUB i 92 Ll 30 1 28
dapeHTreT, 10 TeMIepaTypu JIOACHKO- [ L | 20 30
ro tina. Hyns rpanycis Ilenbcia — 1e | 72 | 10 20
32 rpanycu DPapeHreiita, a Tpangyc - | 92 1 o i 18
®dapenreiita gopisHIOE 5/9 rpany- 1y 32 1-10
ca Ilenbcis. Ha chorogui mnpuiinaTe | 12 i 4-20
Take BUSHAuYeHHs mKaau PapeHreiira: % I 120 130
TeMIlepaTypHa InmKaJga, 1 rpagyc sxoi 1 130 I
(1 °F) nmopiBuioe 1/180 pisauni temmne- 28
patyp KUIIiHHA BOAMW 1 TaHEeHHA JbOIY
3a aTMoc(epHOr0 TUCKY, a TOYKa Ta- Q Q Q
HEeHHS JIbOAY Mae Temieparypy +32 °F. °F °R °C
TemmepaTypa 3a 1mkajgol PapeHreira

moB’si3aHa 3 TeMIIepaTypoio 3a IIKa- @ ®
ao0 Ilenwcia (¢ °C) cmiBBigHOIIIEHHAM Mar. 4
t°C=5/9 (t °F — 32), 1 °F = 5/9 °C. an.

Y @®panmnii y npakTuky BBiiinmiaa mragda Peomiopa (mai. 4, 6) (61135b-
Ko 1740 p.), mobymoBana Ha Toukax 3amepsaHHsa Bomgu (0 °R) Ta ii xu-
ninaa (80 °R). Peomiop Ha mizcraBi BuMipioBaHb BUBiB, IIT0 BOAA PO3-
MIUPIOETHCA MiK MMM ABOMa TouKaMu Ha 80 THUCAYHUX CBOTO 00’eMy
(npaBunabue 3HaueHHaA 0,084). CrmuproBi Tepmomerpu Peomiopa aromom
O0ysao 3amimeHo pryrHuMu TepMomerpamu [lemroka (1740 p.), ocKimbku
KoedillieHT pO3MIMpEeHHsS PTYTi MEHIIOI Mipoio 3MiHIOBaBcA 3 TeMIepa-
TypoIO, IMIOPiBHAHO 3i CIIMPTOM.

3BUUHY OJA HAC TeMIepaTypHy IIKaiay (MaJj. 4, 8) 3aIpPOMOHYBaB IIfe
B 1742 p. mBencekuii ¢isux Aumepc Ileabciit, AKHil y cBOiX PTYTHUX
TepmoMeTrpax 3ampoBaguB 100-rpagycHy mIKanly, sSKa IIMPOKO BUKOPMC-
TOByeThCA B moOyTi. ¥ Hil 3a 0 °C mpuiiMalTh TOYKY 3aMep3aHHS BOIU,
a 3a 100 °C — TOUKy KUIIiHHA BOAM 3a HOPMAaJBLHOTO aTMOC(pepHOro THC-
Ky. OckinmbKmM TeMIlepaTypa 3aMepl3aHHS i KUIIIHHA BOAM HEZOCTATHLO
mobpe Bu3HaueHa, IMKaay llenabcida BusHauaioTh uepes3 mixany KeiabBima:
1 rpanyc enabcia mopiBaioe 1 KeawBiny (1 °C = 1 K), abcosmioTHuUil HYJIb
0 K opuiimaersca 3a —273,15 °C (T = (¢ + 273,15) K). Hyap Ilennbcia —
ocobJmBa TOUKa OJIA METEeOpOJIOoTii, OCKIJIbKM 3aMep3aHHsS aTMochepHOi
BOJY iCTOTHO 3MiHIOE HABKOJIUIITHE CEPEIOBUIIIE.



PO3 LI 1

Ceoromgni mpuitHATO, MO omumHMIA TeMmmneparypu 1 °C (omuuH rpamyc
ITensciz) — me ogHa coTa YacTHMHA iHTEepBAJy MiK TeMIlepaTypaMu
IJIABJIEHHA JbOAY i KMIIIHHS JUCTUJIHBOBAHOI BOOM 3a HOPMAJBHOTO aT-
mocgepHoro tucky (101 325 IIa).

Ve ~

YU 3HAETE BW, LLO...

Ha 3emni € 6arato cnekoTHUX i xonogHux micub. Y JonuHi cmepTi (KanicdopHis,
CLWA) sadikcoBaHo cneky +56,7 °C, ane pekopa Hanexutb nycteni Caxapa
(Adpuka) — +63 °C y TiHi. HanxonogHiwmmn micuamm liBHiYHOI niBkyni € AKyTis
i l[peHnangin, oe temnepatypa carae —70 °C. Ane HaxonogHiwe micle nnaHeTu —
ue AHTapktuga. B ii rmmbuHHux paroHax 3adikcoBaHa Temnepatypa —94,5 °C. Ha
TakoMy MOPO3i MeTasn CTae KpUXKUM, rac NnepeTBOPIOETLCS Ha ryCTy XXenenogioHy
Macy i He cnanaxye HaBiTb Mif Yac KOHTAKTY 3 NONyM’aMm.

—2
3ANMUTAHHA 0O BUBYEHOIO

1. dxuii pyx Ha3sMBAIOThH TEILIOBUM?

2. YuMm TensoBuil pyX BinpisHseThcs Bix MexaHiuHOTO?

3. IITo Take TemyioBa piBHOBara?

4. Ha3BiTh aBTOPiB Pi3HMX KOHCTPYKIIili TepMOMETpPiB.

5. fIxi mpaBuyia BUMipiOBaHHA TeMIEPaTypPU CEPENOBUIIIA TEPMOMETPOM ?

§ 2. PO3WWNPEHHSA TBEPAUX TIA

u oduakoso Hamsazrymi Opomu JiHilL enexmponepedai 63UMKY
i eaimky? Yomy, npoxaadanuu Hapmonposodu ma 2a3onposodu, y desKux
Micysax pobasamv nemai (mad. 5)? [0yuu 6 noisdi, 6u wyeme cmyxim KoJic.
I[e nosg’sasano 3 mum, WO HA CMUKAX pelloK 3aJULLAIOMb NPOMINCKU
(man. 6). [Insa wozo ye pobaamos?

Man. 5 Man. 6

Hocaig 1. PosmicTmMO J0XKKY MisK TaKol i ToJiBKOIO T'BHHTa
(mau. 7). Harpiemo J10:KKy B moJyiym’i ra3oBOro majibHUKa a00 COUPTiBKHU.
Ilicnis marpiBaHHA JIOKKaA He BMIIa€ThCA MidK raliKoio i TOJiBKOIO I'BUH-
Ta: IMIUPHUHA JOXKKMN 30idbpimmaack. KaKyTb, IO JOKKA PO3IIHPUJIAC.
ITicia oxoJsiom:KeHHsA OO IIOIEpeIHbLOI TeMIepaTypHu JOXKKa MaTuMe IIO-
YaTKOBi po3Mipu i 3HOBY IIOMiCTUThCA MiXK TailiKol0 Ta I'OJIiBKOIO I'BUHTA.
Ka:xyTs, 110 J0KKa 3By3UJacsH.
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TEIIJIOBI ABHIIJA

Hocaig 2. OguH KiHelns 3aJi3HOrO CTEpP:KHSA 3aBIOBKKKM 1 M 3adikcy-
emo B Touri A (maxn. 8). IIpyruii #ioro KiHmempb mepedyBae B KOHTaKTi 3i
CTPiNKOI0, AKa MO:Ke obepraTtumcs HaBKoJsio Touku C. Harpiemo crep:keHb,
i Bim 3MiHUTH moJIOXKeHHsA cTpinku. OT:Ke, JOBXKMHA CTEPyKHS 30iJIbIIN-
Jach — BiH pOSIIUPUBCA.

Man. 7 Man. 8

fAximo TeMepaTrypa 3aji3HOTO CTEP:KHS 3aBAOBXKKHK 1 M MigBUINYETHCS
Bizm 0 mo 50 °C, To BiH BumoB:kKyeThca Ha 0,6 mMm, a axirmo Big 0 mzo 100 °C,
TO BUJOBKEHHS CTEPyKHS CTAaHOBUTH 1,2 MM.

SIKIIIO mpoBecTH aHAJIOTIYHWH MOCJiZ i3 3aJi3HMM CTep:KHEM, ajie BiKe
3aBAOBXKKHN 2 M, TO MU IT00aYMMO, IO 1€l CTep:KeHb, HarpiBaouuch Big 0
o 100 °C, BugosKuthca Ha 2,4 MM.

Hocaig 3. Bisbmemo MigHUi, CKIAHUE 1 amioMiHieBuil cTep:KHi 3a-
BroB:xkKu 1 M. Harpiemo ix Big O o 100 °C. BumoB:xeHHA MiJHOTO CTEPIK-
HA ctaHOoBuUTHUME 1,6 MM, ckaaHoro — 0,9 mm, amomimieBoro — 2,2 M.

Hocaix 4. XosiogHa KyJabKa BiJIbHO HPOXOAUTE V Kiabie (manx. 9). Ha-
rpieMo KyJbKY — BOHA He IPOXOIUTh Yy XOJOAHE Kinblle. [liaMeTp KyJIbKuU
301JbIIINBCA.

frossssssssss.
frosssssssssss.

Man. 9

Harpiemo omHouacHO KyJabKY i Kinbile. Kyapka mpoxoauTh y KiabIle,
TOMY IO BHYTPIIIHINA AiaMeTp KiJbIld TAKOXK 30iJbIIUBCH.

1106 mpoTumiATH PO3IMUPEHHIO 3aJidHMUYHOI pelikm mig uac ii Harpi-
BaHHA Big 25 mo 65 °C, moTpibHO mokJacTu Ha OAMH 3 ii KiHIiB Tijo Ma-
coro 65 000 kr (To6To mocTaBUTH He MeHIe HixK 10 ciaoHiB).
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Ilig yac cmopynakeHHSA OYAMHKIB, MOCTiB, Pi3HOMAHITHNX MAIIWH, IPO-
KJaJaHHS PeroK, Ha(pTOIPOBOLIB, €JEKTPOJIiHIA iHKeHepu BPaXOBYIOTH
ABUIIE TEILIOBOTO posInumpeHHA Tija. Hampuiian, Ha MocTax 3aJHIIAIOTH
OPOCTip, AKUU Ta€ MOMKJIUBICTH MOro KOHCTPYKIiAM BiJIbHO PO3IIMUPIOBA-
THCA IiA 4Jac 3MiHM Temmeparypu. Oamue i3 KiHIIiB MOCTy BCTaHOBJIOIOTH
Ha cremiagbui MeraseBi poauku (maa. 10).

Man. 10

HBI/IH_IB POSIIMPEHHA TBEPANX Tia BHKOPHNCTOBYIOTH Hi/‘.‘[ JacC BCTAHOBJIECHHSA
o0pyJa Ha K0Jeco, 3’€THAHHSA JeTajel rapAYuM KJemaHHaAM Torro (mas. 11).

Man. 11

Ao 3’emHaTM WO BCili MOBXKMHI 3a/IidHy I JIATYHHY MJIACTUHKU, TO
MU OTpUMAaEMO Oimemanegy miaactTuHky (mau. 12). Posrisaemo, 1o 6yae
BimOyBaTucsA, KOJAM MU HarpiBaTMMeMO I[I0 ILIACTUHKY. ¥ pPe3yJabTaTi Ha-
rpiBaHHA JaTyHHA IJIACTUHKA OyZe poammupioBaTuca 6iibiiie, HiK 3asizHa,
TOMYy OiMeTaJieBa IJIACTUHKA BUTMHATUMETHCSH.

BimeraneBy mJIACTHHKY BUKOPHCTOBYIOTH B €JEKTPUUHUX HIpacKax
(Mmas. 13) bauMalounx eJeKTPUUYHNX JamMnoax (maJ. 14) Torro.
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e\

Man. 12 Man. 13 Man. 14

Koau enekTpuununii cTpyM NOpPOXOAUTHL MO OiMeTasieBiii MJIAaCTHHII,
BOHA HaArpiBaeThCA. 3a MEeBHOI TeMIepaTypu ILJIACTUHKA BUTHMHAETHCA TaK,
0 eJeKTPUUYHEe KOJIO PO3SMHKAEThCA. KoM MIacTHHKA OXOJOMMKYETLCH,
BOHA B3HOBY 3aMuKae Kojio. Takum uwmHOoM OiMeTasieBa IIJIaCTMHKA pery-
JII0E TEeMIepaTypy eJeKTpPoIpacKu. 3a UM CAMHUM OPUHIUIOM OJMMAae
M eJIeKTpUYHA JaMIIa.

w0 0 10

) D"

@ ©®

Man. 15

BimeraneBy mJIAcCTMHKY BHKOPHCTOBYIOTH TAaKOMX Y TepMOMETPax
(mazn. 15, a). Taki TepmomeTpu HasMBAIOTh OiMeTaseBUMM, abo IPOCTO Me-
rameBuMu. Ha GiMeraseBiii miaacTUHIII 3aKpimieHo cTpinky (mana. 15, 6).
Koau migBuiiyerbca abo 3HMMKYETLCA TeMIlepaTypa, CTPiIKa IIepeMilry-
€ThCS i MMOKAa3ye 3MiHM TeMIIepaTypPH HABKOJMUIIHLOI'O CEPEeNOBUIIA.

—
3AMNTAHHA 0O BUBYEHOIO

1. Big yoro sajiesKuUTh PO3IMINPEHHA TBEPAUX Tija?

2. Yomy moTpiOHO BPaxOBYBaTH POSIINPEHHS TBEPAUX Tin?
3. Ile 3aCTOCOBYIOTH ABUIIE POSITUPEHHS TBEPAUX Tia?

4. IITo Take 6imeraneBa maactunka? e il 3acTOCOBYIOTEH?

11
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§ 3. PO3WUMPEHHSA PIAMH

Yomy Ha Hapmockradax uodHs 8UMIPIOIOMb 2YCMUHY HAGMONPoOykK-
mie? [[aa w020 6 cucmemi 0X0n00HCEHHSL a8mMOoMO00insa abo 6 cucmemi 600s-
HOoz0 onaJjeHHs OYOUHKY BuKOpucmosylmbs pos3uiuptosanvHuil 6ax? Illo
8i00ysaemuvcs 3i cmosniukom piOuHu 68 mepmomempi, AKUL0 memnepamy-
pa nidsuwyemoca? SHuMyemvca?

Hocaig 1. HamoBHUMO mIpobipKy mimdapOboBaHoio piAnHOI0, 3aKPUEMO ii
KOPKOM 3i IiJIbHO BCTaBJIEHOIO B HBHOTO TOHEHBKOIO TPyOKoio. IlomicTmo
I}0 IPOOIPKY B IMOCYAMHY 3 TeILIoo Bomow (maj. 16, a). Piguna B TpyOIIi
3aliMe IIeBHE ITOJIOKEHHS.

HarpiBaemo Boay, piBeHb Bogu B TPYyOIi migHiMaTumerbea (mai. 16, 6).

25 °C|| f-—---—-=-- NN | — |

Man. 16

Buitmemo mpoOipky 3 mocyaumHu 3 Bomoio. IIpobipka 3 pimmHoI0 Oyme
OXOJIOMKYBaTUCA, i piBeHb PiAMHU oIlycKaTuMeThca (Maja. 16, 8).

HOocaig 2. Bisebmemo 1 s (1000 cm?3) cnupty. ko marpisatu Bim O
xo 25 °C coupt posmuputrbea Ha 27 cm3, a axkmo — Big 0 go 50 °C — Ha
54 cm3.

Hocaing 3. Bisbmemo mocyauuau 3 250 mu i 500 ma racy. Byaemo ix ma-
rpiBatu Bim 0 mo 40 °C (max. 17). 250 M racy po3mIMPUTHCA Ha 5 MJI,
a 500 ma1 — Ha 10 M.

60 °C

O

Pryte Boma Tac Coupr
Man. 17 Man. 18

12



TEIIJIOBI ABHIIJA

Hocaig 4. Axmro 1 o pryTi (maa. 18), Bogu, racy, COUPTY HarpiBaTu Bif
20 mo 60 °C, To pTyTh pO3IIUPUTHCA Ha 8 MJ, Boga — Ha 12 mj, rac — Ha
30 mi, conupt — Ha 50 M.

Man. 19

Hocaix 5. Konu My HarpiBaeMo mocyAuHy, siKa MiCTUTh PiAUHY, CTiHKHK
NOCYAWHY POSIIUPIOIOTHCA i piBeHb piAWHU B Hill cOYaTKy SHUIKYETHCHA
(mas. 19). PiguHa Tako:X pPO3MIMPIOETHCA i MimgHIMaeThCA TPOXUM BUIIE Bin
noyaTKoBoro piBHA. Ile cBifuuTH IpO Te, 110 PiAUHU PO3UIUPIOIOTHCA 0iJIb-
mie, Hi’K TBepAi Tija.

CroBrnumk cuupry omero 1 cm?2 i saeumky 1 M Imijg yac HarpiBaHHsA
Big 10 mo 60 °C migmimaerhea Ha 5 cm. IIlo6 mpoTumiATy 1MLOMYy, IOTPiGHO
Ha TOPIIeHb IOKJAacTu Tijao macom 500 Kr.

Y cucremi BOASHOTrO OIajJieHHs 3HAXOAUTBLCSA Boxa. SIKIO Bomy Harpi-
BaTu, BoHAa Oyne pPO3IMIMpIOBATHCA. SIKIO cHUCTeMy ITOBHICTIO 3aKPUTH, TO
BoAi Hikymu Oyme mitucsi, i Boma posipse Tpyou abo pasmiatop. Tomy Ha
JaxXax YCTAaHOBJIOIOTH POSIIMPIOBANLHI 0axku, KyAu IOTPAIJIATHME BOIA,
posmInpoiouYnch. B 0X0JOMKYBAJbHINA cucTeMi aBTOMOOiJIS TaKOXK ycTa-
HOBJIIOIOTH PO3IIHNPIOBAJILHUN OaK.

SBuIle po3MIMPEHHS PiAWH ypPaxoBYIOTh HiJi Yac HAIOBHEHHS HUMU
pisHOMaHiTHHUX mocynuH. Kynyoun niadmigu 3 HanoaMu, B, MabyTh, IIO-
MiTHJIN, III0 BOHM He IIOBHICTIO 3aIOBHEHi PigMHOIO.

3ajleKHiCTL POSIIMPEHHA PiAWMH Big TeMmepaTypu BUKOPUCTOBYIOTH
V PiIMHHUX TepMOMeTpax.

—
3AMUTAHHA 0O BUBYEHOIO

1. Big yoro sajiesKuUTh PO3IMINPEHHA PigmH?

2. Yu 0gHAKOBO PO3MINPIOIOTLCA PisHi piguHM?

3. Homy moTpiObHO BpaxoByBaTHU SIBUIIE POIIMIUPEHHA PiAwH?
4. Jle BUKOPUCTOBYIOTh SABUIIE POSIIUPEHHS Piguu?

13
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§ 4. PO3WUIMPEHHS TA3IB

IIlo cmanembcsa 3 MPoxXu HANOBHEHOW NOBIMPAM KYJLbKOW, AKUWLO0 il no-
Kalacmu Ha 2apaiy 6amapeio 60041020 onanrennsa? IlJo cmanemovesa 3i winv-
HO 3aAKpUMON NJAACMUKO0B80I0 NJAAUWKOW, AKWO i 3aiuwumu nid npamum
COHAUHUM npominHam? Yomy Ha OanroHax (Paraxonax ), Axki micmams nap-
Gpymu abo inwi ximiuHi peuosuHu, Hanucano «He Hazpisamu euwe 8i0
50 °C!»?

Hocaig 1. CrasaHy npobipKy 3aKpueMo KOPKOM, Uepesd AKUUN ITPOXOIUTH
ToHeHbKa Tpyoka (mas. 20). Kpanmenska migdapboBaHoi MUIBLHOI BOAU Ja€
3MOT'Yy HAM II00AQUUTH, CKIIBKM HOBiTpA MicTuUThCA B mpobipili, 60 Mu 3Ha-
€MO, III0 MOBiTpA HeBuamMe. Koaum MM Harpiemo pykamu mpobipKy, TO IIo-
6aummo, IO KpamejbKa BOAU MigHsJIacA mo TpyOIi Bropy. O6’eMm moBiTps
30iapIIBCA.

@

Man. 20 Man. 21

Hocaig 2. IIpob6ipKy, 3aKpUTy KOPKOM 3 TOHEHBKOIO TPYOKOIO, pPO3Mi-
IYEMO TaK, 11100 MOBiTpsA OyJI0 3aKPUTE BOAAHOIO «IIPOOKOo0» (Maa. 21, a).
Homamo y Bomy awomy (main. 21, 6). Boma mo Tpy6ii Oyme mepexoauTu
y 1npobipry. O6’eM moBiTpsa B mpobipili Oy/ae 3MeHIITyBaTHUCh.

20 °C 30 °C 40 °C

Man. 22

Hocaixg 3. Tpu npobipku, 3aKpUTi KOpPKaMM 3i BCTABJIEHUMHU B HUX
TOHKUMHU TPyOKaMu 3 mmigdapOboBaHUMU MUJILHUMHU BOIAHUMU «IIPOOKA-
Mu» (MaJ. 22), 3aHYPIOEMO B IIOCYAWHU 3 BOJIOIO0, TeMOepaTtypa sakoi 20 °C,
30 °C i 40 °C. V¥ pesyabTaTi gocaimy BCTAHOBJIIOEMO, IO MOBITPSA POIIIU-
pIOEThCs OinbIlle 3a BUINOI TEMIIEpPaTyPH.

14
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Hocaig 4. ITomicTMO HOCYANMHU Pi3HOTO
00’emy (Mmaz. 23), 3aKpUTi KOPKaMU 3i BCTas-
JIEHUMU B HUX TOHEHLKMMH TPYOKaMu 3 BO-
JAHUMU «IIPOOKaMu», y MOCYAUHY 3 BOAOIO, 30 °C| ~
remneparypa akoi 30 °C. Tas, akwmii wmic-
TUTHCA B MOCYAUHI 3 OibIIM 00’€MOM, PO3-
HINPUTLCS OijIbllle, HidK ra3 y MEHIIIil mocy-
oUHi.
Ha Bigminy Bix TBepaux Tija i pimzmH, yci
rasu po3UInpIooThcA ogHaKoBO. 1e migTBep-
IKYIOTh Pe3yJbTaTh eKCIepUMeHTAIbLHUX
IOCIIiIKeHb, IOJaHUX y TAaOJIMIIL. Man. 23
Posmupenus tina 06’emom 1000 cm? mipu
a3miHi remneparypu Big 0 mo 50 °C.

Teepai Tiza, AV em?® Pigunu, AV cm3 T'azu, AV cm?®
Amominin — 3,4 cm? Coupr — 58 cm? IlosiTpa — 183 cm?®
Migs — 2,5 cm® Edip — 80 cm?® Kucenr — 183 cm3
3auizo — 1,8 cm3 Boma — 12 cm3 Byruekucanii ras — 183 cm?®

Man. 24 Man. 25

Banonu 3 rasom, Gaaxkouu 3 aepol3oasaMu (ApOMAaTUUHUMU, OTPYHAHIMU
pevoBuUHaAMU, MaJ. 24) He CJi TpUMATHU IMiJ IPAMUMU COHAUYHUMU IIPOMe-
HAMHU, TOMY IO Tasu (Ta pPiguHU), AKIi B HUX MiCTATBHCA, MOMKYTDH PO3IIIH-
PUTHCS TaK, M0 CIPUYUHATH BUOYX.

11106 ckopoBapka ITif yac MPUTrOTYBaHHSA I3Ki He BuOyxXxHYyJa, y ii KPHUIII-
Ky BMOHTOBAHO CHeIliaJbHUN KJamau (Maj. 25), uepe3d AKHI MOKe BUXO-
OUTH BOJAsAHA Iapa Hig dac il po3miupeHHs. YJIITKY i BBUMKY BOAii aBTO-
MOO0iJiB HaKauylOTh IIUHU aBTOMOOiIiB mo-pisHOoMy. Ile TakoK 1OB’sA3aHO
3 POBIIMPEHHAM 1 CTHCHEHHAM rasiB.

—
SANMATAHHA 0O BUBYEHOIO

1. Big uoro s3ajieXuThb PO3IIUPEHHS ra3iB?
2. Yum BifgpisusAeTbCSA OOHE Bil OJHOr0 PO3IINPEHHSA pisHuX rasis?
3. Homy moTpiObHO BpaxXoBYyBaTHU PO3IIHMPEHHA ra3iB?

15
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PO3B’A3YEMO PA3OM

1. YoMy peuriTky rasoBoi ILINTH, HA AKY CTABJATH IOCYI AJIS IIPUTOTY-
BaHHA T:Ki (Mas. 26), 3By»KYIOTH 0iJisT Ta30BUX HMAJbHUKIB?

£ -

/
/ \

( )

% =S < S S

Man. 26

Bidnosidv: Tomy, 1106 ypaxyBaTH POSIIUPEHHA PEIIiTKYU MmiJ yac ropi-
HS Tady B NAJbLHUKY.

2. Yz MOKHA MeIWYHUM TEPMOMETPOM BUMipIOBATH TEeMIEPATypy KU-
IJIAYO0l BOIM, TEMIIEPATYPY BOAU 3 JILOJIOM?

Bidnosidv: Hi, TOMYy III0 MeXi BUMipIOBaHHA TeMIepaTypu MeIUUHUM
TePMOMETPOM CTAHOBJIATH 34—42 °C.

3. Ha Tepesax 3piBHOBasKMIN BigKpUTy K0a0y. U mOpPYIINTHCA PiBHO-
Bara TepesiB, SKIO KOJOY HArpiTH 3a JOIIOMOTO0I0 OyIb-IKOTO HarpiBaua?

Bionosidv: moOpyHmInuThCsS, TOMY IO YACTHUHA IIOBITpA BUiiZe 3 KOJIOU
1 Maca 0oro 3MeHIIUThCA.

== 3A[AYI TA BNPABMU

PiBens A

1. TloscHiITH, YOMY JIOHAETLCA CKJIAHKA, KOJW B Hel HaJMBAIOTh OKPim?
Yomy mepen TUM, AK HAJUTU B CKJIASHKY KU STOK, V Hel CTaBJIATL MeTa-
JIeBY JIOKKY?

2. MeraneBuii TepmomeTp (auB. Maya. 15, c. 11) mictutrh 6imeTaseBy miac-
THUHKY, OOUH KiHellb KOl 3aKpillJieHO Ha KOPIycCi, a Ha APYyroMy po3Mile-
HO cTpinKy. Yu MoKeTe BM HMOSICHUTH HOTO Mif0? 3 AKUX MeTaJIiB CKJazaa-
eThedA IIacTuHKa? AKuil 3 MeTaIiB PO3IINPIOETHCA OinbIme?

3. Y HOBOpPIiUHMX TipJAAHZAX paHillle BUKOPUCTOBYBAJIMW OJMMAaiOui JaMIIu,
AKi MicTuam y cobi 6imeraneBy miacTuHKY. IlosicHiTH, yoMy B HUX OJgmMa-
JU JIaMIIH.

4. [Ins cnopyAKeHHsA medyell BUKOPUCTOBYIOTH INIMHAHUNA PO3YUH, a HE Iie-
meHTHHuM. IlosgcHiTs yomy.

5. Y omHaxoBa I'yCTHMHA XOJIOAHOI i HarpiToi, Mai:Ke OO0 KUIIiHHSA, BOAU?
Yomy?

6. IIlo moske cTaTuCcs 3 HidKKOIO, YIIIEPTh HAIIOBHEHOIO BOMIOIO i ITiJILHO 3a-
KPUTOIO, SIKIIO ii 3aJuINTHA HA MOPO3i?

7. fArmio GisIIany 0aHKY HArpiTw ¥ IiJIBHO 3aKPUTU KOPKOM, TO, OXOJIO-
IKYIOUNCh, BOHA CILIIONIYEThCSA. Jomy?

Pisens B

8. II1sa 4oro KpUIIKY i JHO KOHCEPBHUX OaHOK POOJIATH ro)POBAHUMU —
MITAMIIYIOTh KOHIEHTPUUHUMHU KidbIaAMU (KoJamm)?

16
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9. ¥V pesyabTaTi eKCIIepUMEHTY OTPUMAJN JaHiI ¥ 3allOBHUIN TAOJIUITIO:

HoB:xuna, m HoB:xuna, m JHoB:xxkuHa, M
(0 °C) (50 °C) (100 °C)
3arisHuil cTepiKeHb 1,0000 1,0006 1,0012
3ajisHuil cTep:KeHb 2,0000 2,0012 2,0024
Mipuuii crepKeHb 1,0000 1,0008 1,0016
‘;ﬁﬁéﬁf‘aﬂﬁ 1,0000 1,0011 1,0022

Axunii 3 metaniB HaibiabIe PO3MIUPUBC?

fKa Oyme moB)KMHA MiZHOTO CcTep:KHA 3a Temmepatrypu 200 °C?

Ha ckinbKu BUOOBKUTLCS AJTIOMiHI€BUM CTEPIKEHDb 3aBAOBIKKU 2 M, AKIIO
ioro HarpiroTs Big 0 mo 100 °C?

10. BupixkTe 3 mamepy, 3 SKOTO BUTOTOBJIAIOTH IIAKETU AJiA 30epiramusa
COKiB, MOJIOKAa TOIIO, CTPiUKY i MOKJAAiTh Ha coHIle abo Ha GaTapeo Bo-
naroro onasenuda. IIlo Bu Gymere cmoctepiratu? Yomy crpiuka Oyme Bu-
ruHaTucs?

11. Ina vyoro Ha rpagyioBaHUX IOcyAuHAX (MeH3ypKaX, BUMipIOBAJIbLHUX
nuiaiagapax) "Hamucamo 20 °C?

12. YoMy moCyIMHH i3 COKOM, JUMOHAZAOM, MiHEepaJIbLHOIO BOJOIO Ta iHIIIM-
MU pifmHaMM HAIIOBHIOIOTH HE BIEPThH?

13. Homy TpyOKy TepMoMeTpa, IO AKili mimHiMaeTbca ab0 OIMYyCKAETHCS
PTYTh UM CIIUPT, POOJIATH TOHKOIO?

14. ]I 4oro B CHCTEeMi BOASHOTO OIAJEHHS i B CHCTeMi BOAAHOTO OXOJIO-
JOKEHHS OBUT'YHA aBTOMOOLJISI BUKOPHUCTOBYIOTH PO3IINPIOBATLHI OaKkm?

15. 3a 1OIOMOro TOYHMX iHCTPYMEHTIiB BUMIpAaM 00’eM, AKUH 3aiiMac
1 kr Bogu 3a temnepatrypu Bix 0 mo 8 °C.

Temmnepartypa, °C 06’°em, cvm?
0 1000,12
1000,07
1000,03
1000,01
1000,00
1000,01
1000,03
1000,07
1000,11

| | S| Ot | WM

Ax sminmoeThesa 06’em Bogu Big 0 mo 4 °C? Bixg 4 mo 8 °C? Homy roBopAThb
PO 0COOJIMBOCTI TEILJIOBOI'0 PO3IINPEHHA BOAM?

17
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§ 5. BHYTPIWWHSA EHEPTIS TA CNOCOBM Ti 3MIHMN.
TEMAOOBMIH

Tane cHir, mJIaBIATHCA METaJN, BUIAPOBYETHCA BOJA, HArPiBa€ThCA Pi-
IUHa B IOCYOWHiI — yce e TeimioBi aBuiia. Ilig uac mepebiry TemmioBux
ABUII 3MiHIOIOTHCS TeMIepaTypa i cTaH TiJja: JiiJ IIepeTBOPIOEThLCA Ha BOLY,
Bojma — Ha mapy Ta HaBmakwu. 11106 posmiaaBuUTH 0JI0BO, IMOTPiOHO CIIOYATKY
Moro HarpiTum mo TeMIlepaTypHu ILIaBJEHHS, a IOTIiM IJIABUTH, 0€3YIUHHO
Hagawum oMy eHeprii. A axi Qi3uyHi 8eAUYUHU XapaKmepusyiombs me-
naosuil cmaH pevosuHrHu i 0army 3M02Y NOACHIOBAMU Menaosi s8uuLa?

Bam yke Bimomi mOHATTA MeXaHIUHOI eHeprii, BUAM MeXaHIUHOI eHep-
rii — moreHmianpHa ¥ kKimernuma. Hampuwxiaan m’sdu, mDigHATAR Hanm 3eM-
Jeio, CTHUCHyYTa ab0 PO3TATHYTA NPYyKUHA MalOTh HOTEHIiaJbHY eHepriio.
KoxkHe pyxome Tijlo Mae KiHeTHMUHY eHepTriio: KpaIlIi moIly, AKi mamaimoTb
Ha 3eMJII0; aBTOMOOLIb, IO PYXA€ThCA IO JAOPO3i; mTax, AKuii JeTuth. Bu
TaKOK 3HAETE, IO IIOTEHIlia/IbHA I KiHeTWYHa eHeprii Tija MOMKYThb 3Mi-
HIOBATHCS, IO HiJ Yac TaKol 3MiHM BUKOHYEThCA MeXaHiuHa poboTa.

Hocaig 1. IligpiMemo miaacTHIiHOBY KYJbKY HaJ CTOJIOM i BigmycTmMO
ii. Ilig miero cuau TAXKIHHS KyJbKa BOaJe HA CTiJ Ta IPUJINIIHE J0 HHOTO.

IIpoananisyemo, sAK 3MiHIOBajiacd MeXaHiuUHa eHeprid KyJbKH NOPU
nromy. KyiabKa, migHATa HaA CTOJIOM, MAajia HOTEHI[iaJbHY eHepriio, ii
KiHeTHuHa eHeprisa mopiBHIOBaJia HYJIIO, TOMY II[0 BOHA Oyjga HepyxoMa
(man. 27, a) Konu KynbKy BigmycTmiam, TO Imif uac mamgiHHA ii IMOTeHIi-
aJbHa eHeprisg 3MeHIyBaJacsa, 00 3MEeHIIIyBaJIacsA BHUCOTA KYJIbKHU HAM CTO-
JOM, a KiHeTMuHAa eHeprid 30imbimyBasacsa, 60 30iabIIyBaiacsad IIBUIKICTH
pPyXy KyJabKu. Ilepeq TOpKAHHAM KYJbKM IO IIOBEePXHi cTosa ii moTeHIi-
aJbHa eHeprisg BiZHOCHO Hel JOopiBHIOBAJa HYJIO, a 3HAUEHHS KiHETHUYHOIL
eHeprii JOpiBHIOBAJIO 3HAUEHHIO ITOTEHI[IaJbHOI eHepril KyJbKH OO II0YaT-
Ky magiaus (maga. 27, 6). Koau KyJabKa BIaJja Ha CTiJI, TO BOHA 3yIIMHUJIA-
cs, ToOTO il KiHeTHuHAa eHepria TaKoXK cTaja mopiBHioBaTu HyJi0. OTXKe,
MeXaHiuHa eHeprisg KyJbKM BiZJHOCHO CcTOJIa B IIHOMY IIOJIOXKEHHi JOpiBHIOE

@@ ‘ @43,

Man. 27

o A ——
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Kyou i «3HUKAA» MexaHiuHa eHepzis KYJAbKU?

MosxkHa nOpuUOycTuUTH, IO TaKe <«3HUKHEHHSA» MexaHiuHoi eHeprii
HoB’si3aHe 3 AKMMHCH iHIITUMM, aHiXK MeXaHiuHMN pyX, 3MiHAMMN y CTaHi
Tijg. J[ificHO, AKIIO 3a AOIOMOIOI0 AY:Ke UyTJIMBOT'O TEPMOMETPA BUMips-
TU TeMIlepaTypu KYyJbKHU Ta IIOBEePXHi cToja mo ii majginuda # micasa HbOTO,
TO BUSABHUTHLCS, IO IXHI Temmeparypu migsuimuiauca. Orike, BigOyJamcs
3MiHU B TEILJIOBOMY CTaHi TiJI mig uac B3aeMoOIii.

HaykoBo 1ie MOKHAa IMOSICHUTH TaK: 3MiHaA eHeprii TemmIoBOro pyxy MO-
JeKyJ TiJ Bimbyiacsa 3a paxyHOK 3MiHM KiHeTHMUHOI eHeprii iXHLOTO pyxy
Ta 3MiHM IIOTEHITiaJIbHOI eHeprii IXHbOI B3aeMOil, AKa cTaJia 1HIIIOK uepes
nedopmMalliio KyJIbKH.

Enepriro pyxy Ta B3a€MOIil YaCTMHOK, 3 AKMX CKJIAJAETHCS TijI0, HA3M-
BaIOTh 6HYMPillHb010 eHep2i€elo minda.

Om:xe, mig uac ymapy KYJbKHM 00 cTinm BimOysaca 3mima mexaHiuHOI
eHeprii KyJabKu Ha ii BHYTPINIHIO eHepriio.

3a 3aKOHOM 30epe’keHHs eHeprii, BOHA HiKyAu He 3HUKAaE, TiJIbKU Bij-
OyBaeThbcs ii 3MiHa 3 OQHOTO BUAY B iHIIIMIA.

Buyrpimmaa eHepria Tijma 3aJeXuTh Bif oro temmneparypu. IligBumry-
€ThCA TeMIlepaTypa Tija — 306iJbITyeThcA HOTO BHYTPIIIHA eHeprida Ta Ha-
BIIAKH.

BryTpimmHa eHeprid Tijla He 3aJIeKUTHh Hi Bijg MexaHiUHOTO pyXxy Tija,
Hi Bif HOJIOMKEeHHS IILOI0 Tija BiIHOCHO iHINIUX TiJjI.

OT:Ke, BHYTPIIIHA eHeprig Tima, 30KpeMa, IIOB’sA3aHa 3i IIMIBUAKICTIO
PYyXy ¥Oro 4acTuHOK. AK MOxMHA 30iibuiumu ab0 3MEHWUMU UK ULBUOD-
Kicmb, mobmo 3mMiHumu 6HYympiulHO eHepzito mina?

Coocrepe:xkennsa 1. Bam, HameBHO, JOBOAMJIOCA HaKauyBATH HACOCOM
BeJocuUIIeAHY HINHY abo m’sau (maj. 28), i Bu crocrepiranau, 1o HAcoc mIpu
IIbOMY HarpiBaeTbhcsa. 30iJbIeHHA BHYTPIIIHLOI eHeprii moBiTpa Ta Hacoca
cTaJIoCs 3a PaXYHOK BMKOHAHHS POOOTH CHJIOIO, IIIO CTHCKAJA MOBiTp4.

Man. 28

19



PO3 QI 1

Man. 29 Man. 30

fAxio Bu 3irHeTe Ta posirHere KiJabKa pasiB APOTHHY 3 M’ SIKOTO METaJIy
(mai. 29), To BuABUTE, M0 Miclle 3TMHAHHSA Harpijgocs.

SKmio BuM BmapuTe KilbKa pasiB MOJOTKOM II0 IIIMATKy CBUHIIO
(mai. 30), To Ieit IMIMATOK TakoK Harpierbed. Kosu y Bac Ha MOpo3i Meps-
HYTb PYKH, TO BU iX IpieTe, MOTUPAIOUYM OJHA 00 OOHY.

B ycix Bumagxax BHYTPIIlIHS eHeprisg Tijg 30iJblIyeThCS 3a PaxyHOK
BUKOHAHHSA PO0OTH HaI HUMMU.

BHyTpinraio eHeprio Tija MOKHA 30iIBIINTH, BUKOHYIOUH HAaJ HUM POOOTY.

Hocaim 2. ¥ TOBCTOCTiHHIN CKJIAHIN TOCYAWHi, MIiJIBLHO
3aKPUTIA KOPKOM, MiCTUTLCS BOAsSHaA mapa. Uepes cmerri-
arpHUM OTBip OymeMo HakauyBaTu B Hei moBiTps. Yepes me-
AKHUHN Yac KOPOK «BUCKOUYUTH» 3 mocyauHu (Maj. 31). ¥V Toi

. MOMEHT, KOJU KOPOK BHCKAKY€, Yy HOCYAUHiI 3’ABIAETHCA
TymMaH (BOoASHA IIapa IIepeTBOpHjacsa Ha pPiguHy), ToABa
SIKOT'O0 O3HAYa€E, IO IOBiTPA B MOCYAUHI CTAJIO XOJIOAHIIIINM.
Om:xe, BHYTPIIIHA €Heprisa MOBiTPA B HMOCYAUWHI 3MeHIITHJIA-
csa. IlosacHOeThCA IIe THUM, IO CTHUCHYTE IIOBiTps, AKe BU-

Marn. 31 IIITOBXHYJO0 KOPOK, TUM CAMUM BHKOHAJIO POOOTY.

SAx1mo pod0Ty BUKOHYE CaMe TijIo, TO HOT0 BHYTPIIIIHA €HePris 3MeHIILYE€ThC.

BuyTpimmHIO eHeprito Tijsa MoKHa 3MiHMTHM T iHITMM criocobom — 0e3
BUKOHAHHSA POOOTH.

Cnocrepe:xxenna 2. Kactpynsa 3 BOAOIO, IO CTOITH Ha rapauiil minTi
(man. 32); MeraseBa JOKKa, IOMIIlleHa B CKJIAHKY 3 Tapady0l0 BOAOI0; GaTa-
pes BOIAHOIO OIIaJIeHHS, IO AKill Teue rapsuya Boja; KaMiH, y AKOMY pO3IIa-
JeHo BoroHb (Maj. 33); 3emisd, AKy ocBiTiioe Conie (majn. 34), — yci BoHU
HArpiBaloOThCS.

B ycix HaBemeHMX IpHKJagax TeMmileparypa Tin migsuinyetrbced. Orixe,
BHYTPIilIIHA eHepris iX 30iJbITyeThCA.

MosxHa cmocrTepiratu i OXOJOMYKEHHS TiJj, KOJIM, HAIPUKJAML, Trapsady
JIOJKKY IIOMIiCTHUTH B XOJOIHY BONY, YAWMHUK, IO 3aKUIIiB, 3HATU 3 ILJIUTH.

YV maBemeHuX mpHUKJIagaxX BimOyBajacs 3MiHa BHYTPIiIIHBOI eHeprii Tii,
ajle MexaHiuHa poOoTa IIpU IIbOMY He BUKOHyBajacd. Takwuil mpolec sMinu
BHYTPIIIHBOI eHeprii TiJ Ha3MBAIOTH TEIJIO0OMiHOM, ab0 TelIomepenavero.
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Man. 32 Man. 33 Man. 34

Tennoo6min — 1ie Tpoliec Mepeaavi BHYTPIIIHBOI eHeprii Bix HarpiToro tija
JI0 XOJIOTHOTO 0e3 BUKOHAHHSA HUMM a00 HaJg HUMM MEeXaHIiUYHOI pOOOTH.

Posrasaemo, A BimOyBaeThCs TeIJIOOOMIiH IiJ yac KOHTAKTY XOJOJ-
HOI JIOMKKHU 3 Tapsdyoio Bomoio. Ha mouaTKy KiHeTHuHa eHeprid MOJEeKYy.JI
rapsa4yoi BOAYM MePEeBUINYE KiHEeTUUYHY eHeprilo aToMiB meranay, 3 SAKOTO
BUTOTOBJIEHO JIOKKY. AJle B MiCIAX CTHKY JIOKKH 3 BOJOIO Hig uac 3i-
TKHEHb INMBUAKI MOJIEKYJW BOAM MEPENaloTh YACTHUHY CBOE€l KiHeTHUYHOI
eHeprii aromamM MeTaJy, i Ti IOUYMHAIOTH pyxXaTuca mBupamie. Kimeruuna
eHeprisg MoJIeKyJ BOAM IPU IILOMY 3MEHINYETLCSA, a KiHeTHUYHa eHepris
aToMiB MeTasy 30inbIiyeThcsi. PasoM 3 eHeprieo 3MiHIOETHCA i TeMme-
paTtypa: BoZa IIOCTYIOBO OXOJIOMMKYETHCS, a JIOKKa — HarpiBaerbcsa. llei
mpoIiec TpUBATHME HOTU, JOKM TeMIepaTypa BOAHU i JIOKKHU He CTaHe Of-
HaKOBOIO.

BryTpimHI0O eHepriro Tijla MOKHA 3MIHUTH ILISIXOM BHKOHAHHS PO0OOTH
a00 TemjIo00MiHy.

—
3AMNTAHHA 0O BUBYEHOIO

1. {Ixi Bugu mMexaHiuHOI eHeprii Bu 3HaeTe?

2. fky eHepriro HasWBaIOTHL BHYTPIIIHLOIO eHeprier Tima?

3. Bix uoro 3anmexuTh BHYTPilllHA eHeprisa Tima?

4. {Ix MoKkHa 3MiHWTH BHYTDIIITHIO eHeprito Tina?

5. HaseniTh mpuKJIagu 3MiHM BHYTPIIIHBOI eHeprii Tijsa MuIsXoM BUKOHAHHS
poboru.

6. IITo Take TemnooOMin?

7. HaBeniTh MpUKJIAAU 3MiHM BHYTPIIITHBOI €HEPrii Tijia MIIAX0M TeIJIO0OOMiHy.

§ 6. BUAU TEINNMAOOBMIHY

Termmoo0Min Moxke 34iMCHIOBATHCS Pi3HUMU CIIOCOOAMIU.

Cnocrepe:xennsa 1. AKI0 TOTOPKHYTHCA OO IIPEIMETiB, BUTOTOBJIEHUX
3 MeTaJIiB, lepeBa, MJIACTMACH, TO MeTAJIEBi IIpeIMeTH 34AI0ThCS XOJOIHI MM
Bi meper’saHHX, X0oua IXHA TeMIlepaTypa OSHAKOBA, HAIPUKJIAL KiMHaTHA.
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Y npomMy BumagkKy MU BifuyBaeMO IIPOXOJIOAY, TOMY IIIO MeTaJieBi mpemgme-
TH Kpallle IPOBOAATL TEILJIO i IIBUAIIE BigOMParTh HOro BiJ pyKH, TOOTO
MaOTh BUCOKY TEILJIONMPOBiIHICTH.

Cnocrepe:xxenna 2. Barapei BoAgAHOTO omajieHHS PO3MIiIyIOTH IIin Bi-
KHOM Oina mimmoru. Bim HuUX yHM3Yy X0JOJHE IOBiTpA HarpiBaeThcA I Imin-
HiMaeThCcsa Bropy. Tpumaloum pyKy HaJ 3allajJeHOl0 CBiuKOi0o, BU Bimguyere,
AK Bim ii moaym’ss Bropy migHiMarThCA TemJai moToku mosiTpsa. IligBicus-
X HaJ OKEepPesoM Tellla Iallipelb, MOKHA mo0AaUMTH, AK BiH KOJIMBAa-
€ThCA Bil PyXy MOBiTpA. ¥ IUX IPUKJIaJaX TEIJOOOMiH 3miliCHIOETHCS 3a
PaxyHOK IlepeHeceHHs MOoBiTpA abo pimmuu. Taxkuit mporec mepegaui remia
Ha3WBaIlOTh KOHBEKIIi€I0 (3 jlaT. convectio — nepenecernHs).

Croocrepe:xenna 3. Kurra Ha 3emui MoKe icHyBaTu TOMYy, IO BOHA
Ma€e NpUAaTHY IJd IIBOTO TEeMIIEPATYPY BaBASAKHU TEILIy, AKe OTPUMYE 3i
ceitimom Bixg Commsa. 3emius i CoHIle posTallioBaHi Ha BeJauKii Bimcrami
(150 maE KM), y IPOCTOPi MiK HUMM HeMa€ HOBiTpsa. ¥ IbOMY pasi mepe-
Iava Tellsa BimOyBaeThCs 3a PaAXyHOK Ile OJHOTO BUAY TEIJIOOOMiHY — BH-
MIPOMiHIOBAHHA.

Hocaig 1. To migHOro crep:kuHsa mnapadinoM ado0 BOCKOM IIPUKJIEI-
MO KinbKa cipuukiB (Man. 35). OguH KiHellb CTEp:KHS HarpiBaTHMeMO
B HOJYyM’i cIUPTiBKU a00 ra30BOT0 HMaJbHUKA.

1\

{ m )

\/

Man. 35 Man. 36

Ilix gyac HarpiBanHa mapadiH IIOYHe IIJIaBUTHUCA, i CipHUKM Binmana-
TUMYTb Bin crep:kHs. Hacammepen BigmagyTh Ti cipHMKM, AKi posmileHi
OJIMsKUe O IMOoJayM’ s, a IMOTiM II0 uepsi — Bei immri.

Ilepemauy Temia Bix 0igpln HArpiToi 40 MEHII HArpiTOi YACTHMHU Tijia BHA-
CJiJOK TEeIJIOBOTO PyXy UYAaCTUHOK Tijla HAa3WBAIOTh MeEnionposidnicmio.
IIpu usomy BimOyBa€eThcA mepemaua eHeprii, a MepPeHoCcy PeYOBUHHU HEMAE.

Hocmig 2. ¥V mocynuny, y AKil HarpiBaeTbcs BOJA, BCTABUMO AJIOMiHi-
€BUli, nepeB’aHUil, MJIACTMACOBUH Ta CKJIAHUI cTep:kHi (Man. 36). [Tokia-
IeMO 3BepXy Ha HuX napagdinosi Kyabku. CIIoUaTKy PO3IJIaBUTHCSI KYJIbKa
Ha aJioMiHieBOMYy CTep:KHi, mMOoTiM — Ha cKJsHomy. Ha mepeB’ssHOMy Ta
IJIACTMAaCOBOMY CTEP:KHAX mapad)iH He PO3IIaBUTHC.
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Pi3Hi peuoBMHM MalOTh Pi3HY TEIJIOIPOBiTHICTH.

3a KiMHATHOI TeMIIepaTypHu TEIJIONPOBIAHICT pidHUX TiJ pisHa (Tadsa. 1).

TenmonmpoBigHICTh TeAKMX PEYOBUH

MOPIiBHAHHO 3 TEILIOIMPOBIAHICTIO CKJIA Tabaruys 1
PeuoBuHa Teli‘i“gg}(();ig}ﬂ(;m’ PeuoBuna Ter;c‘:“i;;p/(();il_ﬂg‘)ﬂh’
Mins 330 Bona 0,5
Aunrominin 270 Tine 0,4
JlaTyHb 105 Beron 0,23
3amizo 60 HepeBuHa 0,2-0,1
Hep:xaBioua craib 15 ITinoGeTon 0,043
Banusax 1,5 ITimomosicTupost 0,036
CkJo 1,0 Kopoxk 0,036
Ierma cyminbaa 0,6 CrJoBara 0,035
ITersia moposKHUCTA 0,5 Cyxe moBiTpsa 0,022

Hobpe 1POBOAATH TEIJIO MeTaJiu,

0Cco0JIBO

cpibsio, 30si0TO, Migb. IloraHo HIPOBOAATEL TEILIO
BOoma, IerJja, OeToH, Jix. Hampuxiaanm, TeILIompo-
BigHicTs Gerony B 210 pasiB HMIKUa 3a TEILJIOIPO-
BimmicTs asatomimiio. Kopok, mimomiacT, moBiTps
MaioTh AysKe HU3bKY TellJoInpoBigHicTsk. Taxi peuo-

BHHHU Ha3WBaAIOThb TeIIJIOiSOJI}ITODaMI/I.

BoBHa, myx wmicTaATs, moBiTpsa i ToOMy MAaioThb
HU3BKY TeILIONpPOoBiAHicTh. BoHM 3axwmIaioTs Tijo
TBAPUH BiJ IepeoxXoJOMKeHHA ab0 meperpiBanus.

s mocTaTHBOI TeMI0i30JAIil OYAWHKY HOTO
cTiHum 3 OeToHy mOBHMHHI MaTu ToBIuHy 30 cM.
Jliss 3abesnmeueHHs TaKoi caMoi TerLroizossiii cri-
HU 3 aJIOMiHil0o moBuMHHI Oyau 6 MaTH TOBIIUHY
63 M, a crinu 3 Kopka — 1,2 cMm.

Hocaig 3. fIxkio HarpiBaTu Booy y BepxHiii uac-
TiHi TPobipKu (Mas. 37), TO BOHA B IIBOMY MiCITi
3aKUNNUTb, 4 BHU3Y MOMKYTHb 3aJUIINTUCA HaBiTh
mMaTouykm Jbonay. Ile cBiguuTs mpo Te, IO BoAa —
HOoraHui IPOBiAHUK Telia. SIKIO K HAarpiBaTu mo-
CYOUHY 3 BOJOIO 3HHU3Y, TO BCS BOJa IIPOTPIiETHCS
1 3akunuTh (MaJs. 38), TOMy IO BigOyBaTHUMETHCS
nepeMilieHHA BePXHiIX XOJOAHUX i HMMKHIX Harpi-
Tux mapis Bogu. Take mepemimieHHsa pigunHT HA3U-
BailOTh KOHBEKILI€IO.
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Koneexyia — mpouec nepeHeceHHsI €HePril cTpyMeHAMu piguHN a6o rasy.

Hocaig 4. 3amaanmMo CBiUKYy, po3MicTHMO HaJ IOJYyM’ AM BUpPi3aHy 3 IIa-
nepy «3MiKy» (mais. 39). IloBiTpsa 6ina momxym’ss cBiuku Oyme HarpiBaTu-
cA i posmuproBaTucA. I'yCTUHA PO3MIMPEHOTO MOBITPA MEHINA Bifl I'yCTUHU
XOJIOZHOTO, TOMY IIIap TeILIOro IIOBiTPA mimHimMaeTbcs Bropy. Moro wmic-
e Bigpasy 3acTymae CYCimHill map XOJIOZHOTO HOBiTps, BiH HarpiBaeThCs
i moumMHae pyxaTucs BTropy.

[ - )

Man. 39 Man. 40

IIin miero cTpyMmeHiB Harpitoro moBiTps mamepoBa «3Miiika» obepTa-
€ThCS.

SBUIEM KOHBEKIil MOKHA IOJACHUTY BUHUKHEHHA BiTPiB y mpupoi.

Crnocrepe:xenns 4. 3anaaumo cBiuky. Kosu Hanm Heo poaMicTUMO cIIo-
YATKY HUKUYNHA, a IMOTIM — BUIUN CKJIAHUNA IWJIIHAP, BIIKPUTHUN 3 000X
6okiB (man. 40), To TOMiTHUMO, IO TMOJAYM’A CBiUKM Oy[Ie BUIOBKYBATUCH.
Taxuil MUIiHAp — Ile MaJeHbKa JUMOBA TPy0a, SKa CTBOPIOE TATrY IIOBIiTPS.
IITo Bumia Tpy6a, TO Kpaila TdAra.

Y cyuacHumx OyAMHKAX YCTAHOBJIIOIOTH
BOAfAHE oIaJieHHsa. Boja, marpita B KOTJIL
(manm. 41), migHiMaeTbca WO TPyOax yropy
i Bimmae Terio pamiaTopaM omaJieHHS.

YHacirigok KOHBEKIIil HarpiBaeThCcs IIOBi-
Tpsa B OYAWMHKAX, IIPU I[BOMY OXOJIOIKYIOTh-
cA pamiaTopu Ta Boma B HuX. OxojomxeHa
BOJIa OIYCKAE€THCA BHU3 MO KOTJA, A€ 3HOBY
HarpiBaeTbcsa. IIo6 ycsa Boma, sika € B cUCTe-
HHH = Mi BOAAHOTO OIlajJIeHHA, HarpiBajacd, KOTJIHU
a00 immmi HarpiBajgbHi YCTAHOBKH PO3MiIIy-
I0Th Y OYOIUHKY SKOMOTA HIUMKUE.

Cuocrepe:xkenna 5. Cugaum 6ima Oarart-
Ts1, MU BiguyBaemo Bijg Hboro temao. OTiKe,
BimOyBaeThCcsa TemJIOOOMiH, ajie He uepes Te-
Man. 41 ILIONPOBifHiCTE, 00 IOBiTPA, AKe € MiXx

PosmuproBaabHUHA
bak
Mipse ckJo
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monym’ssiM OaraTTsa i HamMu, — TelnnoiszoasaTop. KoHBeKIli€elo B IiboMy pasi
TemJI0OOMiH TaKoK MOSICHUTH He MOXKHa, 60 Mu mepebyBaeMo He Han Oa-
raTTaAM, a IOPAM i3 HUM, i HOTOKM XOJIOOHOTO IOBiTps HAyTh mOo Oarar-
Ts 3 Hamoro 6oxky. TyT MaeMo cIpaBy IIfe 3 OJHHUM BHIOM TeILJIO0OMiHY,
AKWHA HA3WBAIOTh BUIMPOMIHIOBAHHAM, IIPO AKe MU BiKe 3raJyBaju, KOJU
o0ropoproBaJin HarpiBauasa 3emi cBiTiom Big CoHIlS Kpish 0e3mOBiTPAHMIA
mpocTip. 3Bifcu BUIIIMBAE, IO AJS TEILIOOOMiHY BUIPOMiHIOBAaHHSAM He
noTpibHe OyIb-sKe MPOMisKHE CepeloBHUINe MisK TiJIoM i HarpiBHHKOM.
Hocaig 5. Bisbmemo TemnonpuiiMmay (Kpyriy KOPOOOUKY, OOMH OiK sSKOI
I3epKaJbHUM, a IPYTUil — HOKPUTHUI YopHOIO (hapboio, mai. 42), 3’eqHaeMO
loro 3a JOIIOMOrOI0 I'yMOBOI TPYOKU 3 MaHomMeTpoMm. PosmicTuMo Ha meakriii
BiicTaHi Bim TernompuiiMava BBIMKHEHY eJIEKTPOILIUTKY. HeBmoB3i mMaHO-
MeTp IIoKasKe, IO THUCK IOBIiTPSA B KOPOOOUIli TemonmpuiiMada 30iJIbIITUBCS
3a PaXyHOK HOro HarpiBaumHA BiJ CTIHKM KOPOOOUYKM, TeMIlepaTypa SAKOl mif-
BUIITIJIACS BHACJILIOK TeIJIOOOMiHY
3 eJIeKTPOILIUTKOI0. ¥Yci oTouyrooui Hac
Tija ¥ Mu caMi 3a OyIb-sIKOI TeMmepaTypu i
€ IKepeslaMM TeIJIOBOTO BHIPOMiHIOBaH-
Hs, AKe 3a CBOEIO0 IPUPOMAOIO i BIACTHUBO-
CTAMM IMOAiOHe a0 cBiTJIa @I PagiOXBUJIb.
II1o BuIla TemOepaTypa Tijia, TO TOTYKHi-
OIMM € TeIJIOBe BUIOPOMIHIOBAaHHSA Binx
HbOro. Mmu He 0aumMoO MOro OKOM, alje
CIIpuiiMaeMo IMKipow, K Kap, Mo hae
Bim mKepesa. Y HaIIoMy OOCHimi pos-
JKapeHa eJIeKTPOIJIUTKA If Oyja IOTyK-
HUM [I:KepejioM TeIlJIOBOTO HMPOMiHHS, SKe
i ciputHAB TeIIONpUiMaY. Man. 42

@Hm\\muHHMHHHH\mmm\Hm\m\uwm\u

Bunpominioeéanna — 1e BUI TEIJIOO0OMiHY, SAKWI MOKe BimOyBaTucsa
0e3 MPOMIiKHOTO cepeIoBUINA MidK TiTaMu i 3yMOBJIEHUI BHUIIyCKAHHIM
i MOrTMHAHHAM HMMH TeILJIOBOTO IMPOMiHHA.

¥Yci Tina He TiIBKM BUNYCKAIOTh, a U MOTJIMHAIOTH TEIJIOBE IIPOMiHHA.
1106 mocaiguTu, K BIJIMBAIOTL BJIACTHUBOCTI Tija Ha #oro 3maTHICTH IIO-
TJIMHATH TeIlJIOBe NMPOMiHHS, IIOBTOPMMO HAIl AOCJiJ ABiUi: cIOYaATKy IIO-
BEepPHEMO TeILJIONPUIMAY 0 eJeKTPOILINTKYN OJHMCKYYOI0 IIOBEPXHEI0, a II0-
TiM — T€eMHOIO.

ITomi6Hi mocamimm moKaszamu, IO Tijla 3 TEMHOIO IIOBEPXHEI0 Kpalie
BUIIPOMIHIOIOTh i MOIJIMHAIOTH TemaoBe mnpominHg. Tixa, Arki mMaioTh
CBiTIIy Ta OJHMCKYYy IOBEPXHIO, BUIIPOMIiHIOIOTH i IMOTJIXHAIOTh €HEPTrito
ripire, Hi’K TeMHi.

Temep MoiKHa BigmoBicTM Ha 3amUTaHHA, 048 2020 O00HI npedmemu
dapbyromv y memHuil kKoaip, a iHwi — y ceimai 3 oauckom koavopu. Ha-
OpuKJag, YalHUK 3 OJMCKYUYO0I0 MOBEPXHEIO AOBINE 30epirae BoAy TEIMJIOIO,
TOMY IIIO TaKa IIOBEPXHsS MeHIIIe BHIIPOMIiHIOE TeIlja, Hixk TeMHa. Baroxm-
XOJMOAUIBLHUKY (apOyIoTh y CBiTIIMIT KOJip, 100 BOHM He HarpiBajgucs Ha
COHIIi. YJIITKY MU 3a3BUYail HOCUMO CBiTJINII OOAT, a BSUMKY — TE€MHUI.
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YUn 3HAETE BWY, LLO...

CepepaHa Temnepatypa Tina niogmHm 36,6 °C nigTpMMyeTbcs opraHiaMmom 3a
Pi3HOMaHITHUX YMOB XWUTTS i AISNbHOCTI MOAMHU. Y TKaHUHAaX i opraHax Tina 6es-
nepepBHO BigOyBalOTbCH NPOLECU OKUCHEHHS, O CYNPOBOOXYHOTbCS BUAINEHHAM
Tennotu. binblwa YacTuHa eHepril, sika OTPUMYETBLCA Bif NepeTpaBrieHHs Xap4o-
BMX MPOAYKTIB, 3aTpavyacTbCH Ha MeXaHiyHy poboTy, BUKOHaHHS SKOT TaKoX Cynpo-
BOOXXYETbCA BUAINEHHSM Tenna B OpraHi3mi. Yce Lie Tenno pos3CiloeTbCH TifIOM
NIOOUHN B HABKOJIULLIHE cepefoBuULLe.

CamMonoyyTTs NoAUHU 3HAYHOK MIPOHD 3aneXuTb Bif KiNbKOCTI TENNOTH, Ky
BTpayae opraHiaMm. 3anexHo Big NPU3HaYeHHSs1 NPUMILLEHHS, BUOY BWKOHYBaHOI
po60oTK i BOMOroCTi NOBITPS HOpManbHOK ANS NIOAUHU MoXe ByTu Temnepartypa
HaBKONULIHbOro cepepoBumia Big 11 go 23 °C. Hn3bki TemnepaTypu NpUCKOPHTL
npoLecu BUPOOMEHHS TEMMOTU B OpraHiami. BUCOKI — CNPUYMHSAIOTE NMOCUIEHHS
NMOTOBUAINEHHS, dke € 3acoboM perymnoBaHHA Temnepatypu opraHiamy. OpgHak
OpraHiam noanHY 34aTHU NiATPUMYBATN BriacHYy TeMnepaTypy CTarnoto Tifnbku 3a
3MiHK TemnepaTypy HaBKOJIMLUHBbOIO cepefoBulla B HEBEMUKMX Mexax. Hanpwu-
knag, 4ns navHn, sika nepebyBae B CTaHi CNOKO, Y BOMIOroMy NoBsiTpi TeMnepa-
Typa Tifa noyYnHae nigsuilyBaTuca 3a temnepatypu nosiTps Buwe Big 30 °C, a B
cyxomy — Big 40 °C.

OcobnunBo YyTNUBUIA OpraHiaM MAUHK 0O iIHTEHCUBHOCTI BUMPOMIHIOBaHHS.
HeraTuBHO BMMNMBae Ha HbLOrO BUMPOMIHIOBAHHA rapayMx npegMeTiB. 3HaYHUN
BMMVB HA CamMOMNOYyTTS NIIOAMHM Mae Temnepartypa NoBepXOHb NPUMILLEHb, 3 SKU-
MU TifNo NOANHM OBMIHIOETLCA TEMMOM YHACHiIAOK BUNPOMiHIOBaHHSA. 3MiHa Temne-
paTypw cTiH Big 20 go 10 °C cnpuynHsie 30inbLIEHHS BUNMPOMIHIOBAHHS Tina nogu-
HW (BUAiNeHHs Tinom Tenna) Ha 30 %.

f—
3AMUTAHHA 0O BUBYEHOIO

1. IITo Take TemJIONIPOBiAHICTH?

2. IlTo Take KOHBeKIiA?

3. IlTo Take BumpoMiHiOBaHHA?

4. fIki aBuIa TPUPOAU MOACHIOIOTHCSA KOHBEKITI€I0?

5. Ay poab Bimirpae BUIMPOMIiHIOBAHHSA B JKUTTi JIOSUHN?

PO3B’A3YEMO PA3OM

1. K mosicHUTH, IO HOMKEKHUK Y CHeI[iaJIbHOMY OAA3i MOxKe 0e3IIeUHOo
nepebyBaTu 0iss emineHTpy Boruio (maj. 43)?

Bionosidv: TKAHUHY CIELOAArYy BUTOTOBJEHO 3 MaTepiajiB, siKi MaroThb
IyKe HUBBbKY TeIlJIonpoBimHicTh. Kpim Toro, cmemomsar mae cpibiscTuit Ko-
Jip i ToMy BimOMBae TemyioBe IPOMiHHA.
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2. ITosicHiITH, YOMY ITaxXM 3 BEJIUKUMHU KpujaaMu (OpJH, IIYJIiKH) MO-
KYTh TPUMAaTHCA Ha OOHiN BMCOTi, He Maxalouu KPUJIaMU.
Bionogiov: 3a paxXyHOK BUCXiJHNX MOTOKiB HMOBiTps, TOOTO KOHBEKIIii.

—n
S 3ALAYI TA BNPABU

PiBens A

16. XosonHa i rapsya Boja CKJIAMAaE€THCA 3 OJHAKOBUX MOJeKyJa. Yu omHa-
KOBa BHYTPiNIHSA eHepria xojoauoi i rapsuoi Bogu ogHakoBoi macu? Yomy?
17. Yu smiHmMIaca BHYTPIIIHA eHeprisa yailHol yamiku, KoJuu ii mepecraBu-
JIU 31 CTOJIy Ha MOJIUINI0 KyXOHHOI Imadu?

18. ITix yac oOpoOKM MaTepiasiB iHcTpyMmeHTH BepcraTiB (pismi, cBepzaia,
¢pesu) cuabHO HarpiBawThcda. Yomy?

19. Yomy, BUKOHYIOUM BIIPaBM HA KaHaTi, He CJiA IIBUAKO OMYyCKATHCH,
OXOIIUBIIY HOTO PyKamMu?

20. IloscuiTh Takri ¢axTu: a) OOPOIITHO, SKE CHUILJIEThCA 3-IiJ KaMeHs
B MJINHIi, rapsaue; 0) KYJbKOBI HiAIMIUITHUKY MAIIIWH HArpiBalOTheA Hig uac
poboTu MeHIIe, HijK MiAMMUITHUKY KOB3aHHI.

21. ITixg vac oraaay KOCMiYHOTO KOPAaOJd Iicjad Horo IMOBEepHEHHA Ha 3eMJIIIO
BUSIBUJIOCSI, II[0 HAMOiJbIlle oIIaBUJacsA # oOropija IoBepXHs TOro OOKY,
AKUM KopabOesb YBIiHIoB y 3eMHy aTMochepy. JlatiTe IbOMYy IOSACHEHHS.
22. Yomy, KoJM BapsATh BapeHHs, TO HaMaraloTbCd KOPUCTYBaTHCH
IepeB’SHOIO JIOMKKOIO, a He MeTaJIeBo?

23. 3 AK0I0 MeTOI y OYyAMHKY MiMK OTMMApPeM i JOIIIKaMH CTeli KJIagyThb
miap asbecty?

24. lIlerma 3maeTbcs Ha [OOTHUK TEILIIINIOI0O 3a MapMyp 3a Tiei camoi
TemMOepatypu. xkuii MmaTepias Mae Kpallli TEIJI0i30JdIifiHi BJIacTuBOCTi?
25. ¥V AKi# 3 mocyauH IMIBUAIIE HATPieThesa Boma (maui. 44)?

= =

Man. 44 Man. 45

26. 3 AKOIO METOI0 Yy BiKHA BCTABJIAIOTL MIOABiliHe ab0 MTOTpilfiHe CKJO
(mau. 45)?

27. YoMy B XOJOAMJIBHUX KaMepax M’ sSCOKOMOiHATIB ab0 MOJIOKO3aBOiB
TPyOU 3 OXOJIOAMKYBAJIBHOIO PiANHOI0 PO3MIIYyIOTh yropi, 6iss cremi?

28. YoMy B JILOXY IPOXOJIOTHO HaBIiTH y cmery?

29. 3 AKOI0 MeTOI0 B CTiHaX HMPUMIIIeHb POOJISATh BePTUKAJIbHI TPYyOU-KOJIO-
IA3i, crmosydyeHi orBopamMu 3 KiMHaTtamMu? Ile po3mimniyiorTses 1mi oTBopu?

30. Yomy XOJOAMUILHI yCTAaHOBKM, BaroHU-XOJOAUJIbHUKN (PapOyoTh
y cBiTimit Kouaip?
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31. VY akiil cyKHi BJIITKY MEHIII CIEKOTHO: y cBiTuiit un temuiii? IToscuiTh
qoMy.

32. YoMy simcyBaBcsa MeIUUYHUIT TePMOMETP, AKUH 3aJUINNIN Uepes Hemo-
TV Ha TiABIKOHHI COHAYHOIO IHA?

33. YaiTry moBiTps B OyAWHKY HarpiBaeThCcs 3a PAXyYHOK TeIa, IO Hal-
XOIUTHh KPidh CTiHM, BiIuMHEHi BikHAa i CKJIO, AKe IIPONYCKAa€ COHAYHI mpo-
meHi. IIpo axi Bugu TemmooOMiny HaeTbcsa B KOXKHOMY BUOAIKY?

34. Y1 MOKHA OXOJIOOUTH HOBITPA B KiMHATi, BiIKPUBIIIK ABEPIIATAa XO0JIO-
IUJIbHUKA?

Pisens B

35. YoMy mmJjKa 3 HeJOCTATHBO PO3BEeAeHUMHU 3yOIsIMU HArpiBaeThCs 0iJb-
I1e, Hi’K 3 HOPMAaJIbHUM PO3BeJeHHAM 3yOIin?

36. Ilicasa pospisaHHS CJIIOCAPHOIO HOXKIBKOIO MeTajeBOi Jerati ciocTtepi-
raeThCsA HarpiBaHHSA JeTAaJi 1 IIOJOTHA HOMKIBKHM. YHACJHiZOK YOr0 CTAJICS
Taki aminn?

37. BukoHaliTe Takuii JOCTiA: BidbMiTh M’AKY 3aJIidHy ab0 MigHY IPOTHUHY
miamerpoM 3—4 MM, IeperHiTsh il Kigbka pasiB B OgJHOMY M TOMY caMOMYy
Micti # TopkHiITBCA 1BOr0o Micia pykoro. IIlo Bimuyere? Homy cranacs 1
3MiHa 3 JPOTHUHOIO?

38. [IIMmaToOK CBUHIII0 MOJKHA HATrPiTHM PisHMMU crocobaMM: BAAPAIOUU IIO
HBOMY MOJIOTKOM, BHOCSYM HMOTO B IIOJYyM’ s HaJbHUKa abo rapsdy BOAY.
Yu MOKHA CTBEepIKyBaTH, IO B yCiX WX BUIaIKaX IIIMATOK CBUHIIIO
OTPUMAB II€BHY KIJbKIiCTh TeIJIOTH; IO 30idbIIMjacd HOTo BHYTPIIIHS
eHeprisa?

39. Cipuuk cmajgaxye, AKIIIO iioro TepTu 00 KOpoOKy. Binm Takok cmamaxye,
KOJIX IOTO BHOCATH y IIOJAYM’S CBiuKH. ¥ YOMY CHLIbHiCTH i BimmiHHiCTH
MIPUYNH, II0 3yMOBJIIOIOTH CIIAJIaXYBAHHA CipHMKA B IIMX BUIaIKax?

40. YoMy TOKPUIIIKY aBTOMOOLIBHUX KOJIiIC BUTOTOBJIAIOTH 3 TYMU, AKa He
po3M’AKIIIYyeThCS M He BTpadae MimuocTti HaBiTe 3a 100 °C i Bumioi Temme-
parypu?

41. fIx wmosxkHa 3irpiTu 3Meps3si PYKM, HEe BUKOPUCTOBYIOUHM HATrpiTUX
mpeaMeTiB ab0 TeIINX PYKaBUUOK?

42. [Tlesxky Macy BOAM B OJHOMY BUIAAKy Harpinm zHa 35 °C, a B iHImmomy —
oxomommau Ha 10 °C. 30inmpmimaachk YW 3MEHINNJIACH BHYTPIITHA eHepris
BOJIM B KOKHOMY 3 BUIaAKiB?

43. BukoHaiiTe TaKMi JOCJiA: OMYCTiTh aJIlOMiHi€BY i 3a/IisHY JIOXKKU B Ta-
pauy Boxy. fIka 3 HuMX MmIBuUAIIEe HarpieTbcsa? fIKa 3 HMX Mae Kpalry
TeILJIONIPOBiAHICTE?

44, Yomy IIMaTKM 3aJida i JgepeBa Ha MOpPO3i 374al0ThbCA HEOJHAKOBO
XOJIODHUMH, a BJITKY B CIEKOTHUH JeHb OETOHHUH CTOBI OTOPOXKi I 3ayis-
Ha OTOPOJKa — HEeOJHAKOBO HaArpiTuMu?

45. YoMy mIiIbHUI BOJIOTHH I'PYHT Ma€ 3HAYHO OiJbIITY TEIJIOMPOBiAHICTSD,
HisK cyxwuit i posmymenuii? Illo Tpeba 3pobuTu, 11100 TPUCKOPUTHU IIPOTPi-
BaHHA I'PYHTY Ha Oinbiry rimbuuy? 3 AKOI0 METOI KOTKYIOTH (YIIiJbHIO-
I0TB) I'pyHT?

46. Yomy pamiaTopu BOASHOTO ONAJIEHHA B KiMHATI BCTAHOBJIIOIOTH BHU3Y
1 000B’sA3K0BO Oinsg Bikma? Illo Oyno 6, axOu 1i pagiaTopu poa3micTuiau
0iJIs IPOTUJIEKHOI M0 BiKkHA cTiHU?

28



TEIIJIOBI ABHIIJA

47. Konu moBisbHEe 3MillTyBaHHS XOJIOOHOI i rapsiuoi Bogu BigOyBaTHUMETh-
cdA MIBUIINE: AKIIO B rapAavy BOAY HaJIMBATH XOJOIHY UM B XOJOAHY HAaJIU-
BaTU IIOBiJILHO TapsAadYy B Ti#l camiii mpomopiiii? BigmoBias mosicHiTH, mepe-
BipTe Ha JOCaifi, BUKOPUCTOBYIOUM IIPU IILOMY TEPMOMETP.

48. ¥ axomy ammapi Kpallle YTBOPIOETHCA TATA: IIETJISHOMY UM METAJIeBO-
MY, AKIIO BOHM MAalOTh OQHAKOBI BHYTpiIIHi#i giamerp i Bucory?

49. 17151 4oro B racoBUX JIaMIIaX BUKOPHCTOBYIOTH BHCOKE CKJIO (Maj. 46)?
50. Ilaca:kupu JiTaka, AKUHA IIPOJIiTae uyepes IMIPOTOKY, BiAUyBaiOTh HEBEJIN-
Ke cTpymryBaHHA («O0BTAHKY») B Ti MOMEHTH, KOJIHU JIiTaK IIPOJiTae sSKpas
Haja OeperaMu IIPOTOKH; a HAX BOIOIO JiTaK JeTUTHh piBHO. IlafiTe 11bOMYy mO-
SCHEHHS.

@ Sl ® G
Man. 46 Man. 47

51. Ha mamioHKy 47, @ B HMKHIA DOCYAUHI MicTUTBCA Jifl, a Y BepxXHil —
Boma. Ha mamiouky 47, 6 — HaBmaku. ¥ kil mocyauHi (J1iBopyd um mpaso-
pydY) HIBUIINIE OXOJOHE Boma?

52. CranxeBap, cmocTepirarodym Kpish TeMHiI OKYJSpM 3a IIPOIECOM CTajeBa-
piHHA, YacTo IIIe I 3arOpoMKye 00aInuUsa pyKoio. YoMy BiH 11e poOuTH?

53. B ommomMy 3 OBOX OJHAKOBUX pPiAMHHUX TEepPMOMETDPiB pesepByap
3aYOPHUIU, & IIiCJIS IIHOTO O0MIBA TEPMOMETPHU IIOMICTUJIN B XOJIOAUJIb-
HUK. JAKuii TepMoOMeTp IIMBUAIIE IOKAMKE 3HIKEHHSA TeMIepaTypu i uomy?
54. 3emua aTmocdepa BHACIIZOK CBOEI IIPO30POCTi Ay:Ke caabKo IIOTJIMHAE
COHsJYHEe NPOMiHHA i uepes e He HarpiBaeTwhcsa. Homy K yIiTKy OyBae cie-
KOTHO HaBiThb y TiHi?

55. HUu 3MiHUTBCA BHCOTA IOJBOTY HOBITPAHOI KYJi, AKIITO BOHA B JiTHIiH
JeHb ONMHUTLCI B TiHi Big xmapu?

§ 7. KIABKICTb TEMAOTM.
NMITOMA TENMAOEMHICTb PEHOBMHU

Hnda KiTbKiCHOTO OIIMCY BJIACTUBOCTEH TEMJIOOOMiHY 3aCTOCOBYIOTH
creriajgbHl PidWUYHI BEIMUYNHU, OJHIE€I0 3 SKUX € KiJbKIiCTh TEIJIOTH.

KinbKicTh TemnoTu mokasye, dKka KiHeTHUHA eHepria XxaoTudyHoro (6es3-
JaIHOTO0) PYXy MOJIEKYJ IepemaJjgacs Big oaHOro Tijia Mo iHmroro mim gac
TeIJIO00MiHYy, Y Pe3yJbTaTi 4oro 3MiHUJIACS BHYTPIIIHS eHepris o00x
TiJI, 1[0 OyJM B TEeIJIOBOMY KOHTAKTi.
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Bid axux ymos menjoo6MiHY 3aaeHums KiabKicmb menaomu?

Ycim BaM, MabyTh, JOBOAMJIOCA HATPiBATH BOAY, i B H0oOpe 3HAETE, IO
IJis HarpiBaHHSA YaWHWKA, YINEepTh 3aIOBHEHOT'O BOJOI0, IMOTPiOHa OiibIma
KiJIBKiCTh TENJJIOTH, Hi¥K JJIsI TAKOT'O CAaMOI'0 YalHNKA, HAIIOBHEHOTIO 0 IIO-
JOBUHHM. 3Bificu BUILIMBAaE: IO OiIbIlIa Maca Tija, TO OLIBINTY KiJIbKicThb
TEIJIOTH IIOTPiOHO 3aTpaTUTH, I[00 3MIHMTH HOro TeMIIepaTypy Ha OLHY
M Ty caMy KiJbKicTh rpamycis.

Hocaig 1. Ha ogHaxoBi HarpiBHMKYM IIOCTABIMO OSHAKOBI IIOCYAUHM, B OJI-
Hilf 3 axux HaauTto 200 r Bogu (Mai. 48, a), a B apyriit — 400 r (mai. 48, 6).
BumMmipsemo mouaTkoBy TeMIIEpaTypy BOAM — BOHA OJHAKOBA B 000X IIOCYAMHAX.

) P

400 r

©®
R —

Man. 48

HarpiBatoun Bomy mo meBHOI TeMIlepaTypu, IIO0AYNMO, IO HOCYAUHY
3 Bogoro macoro 400 r moTpibHo rpiTu BABiuUi mOBIIe, Hi)K HOCYAUHY 3 BO-
moo macor 200 r, ToOTO iit caim HamaTm yaBiui OinbImoi KigbKocTi Tell-
gotu. KigpKicTh TemioTu, AKa moTpiOHA AJdA HarpiBaHHA Tija, 3aJeKUTh
Big mMacm 1mboro Tija.

Illo 6impmia mMaca Tima, TO OiMBIIY KiJIBKICTH TEILIOTH Tpebda HaZaTH
oMy, 00 HATPiTH JO MEBHOI TeMIIEPATYPH.

Y Toii camuii yac Tijio, sIKe OXOJOMMKYETHCS, IIepefac HaBKOJJIUIIHLBOMY
cepemoBUINY TUM OiJibIlle KiJIBKOCTi TeIlioTu, uuM OijbIma iioro maca. Ha-
OPUKJIAL, AKIIO0 3aJUIIUTH XOJOHYTU IMOCYAWHU 3 MOIEPeIHLOTO NOCIiay,
TO TMOCYAWHA, Y AKi# maca Bomu mopiBuioe 400 r, mHabyme KiMHaTHOI TeM-
mepaTypu 3a 4ac, yABiui Oimbmmumit, HiK Ta, v AKi# Bogm 200 r, a orT:ke,
moBepHe i BABiui GinbINTy KiJIBKiCTh TEILJIOTH.

Hocmig 2. ITocraBuMO Temep IMOCYAWHY 3 BOAOI0 KiMHATHOI TeMIlepaTypu
HaA HarpiBHUK i Harpiemo Bomy, HampukJjaanm, Ha 10 °C. IIpomec mHarpiBamHs
TpUBATHUME IeSIKHUIl Uac, 3a AKUH Tiny Oyae mepemaHO MeBHY KiTbKiCTh Tem-
JOTHU. SIKIITO MM BUpPIIMMO HigBUIMUTH TeMIepaTypy Bomu e mHa 10 °C, To
Ipoiliec HaArpiBaHHsA Tpeba Oyae IPOMLOBKUTHU, 1 BiH TpuBaTHUMe TAKUI CAMUI
yac, AKUN 3HaZ00MBCA B IEPIHiil YacTUHI Jocaigzy. 3po3yMiso, IMo IPU IILO-
MYy BoZi Oyne mepemaHo JOZATKOBO TAKY caMy KiJIbKiCTh TeILJIOTH, IO I paHi-
mre. OT:Ke, 110 OiJIbINIA PiB3HUILI KiHIIEBOI 1 MOUATKOBOI TeMIepaTyp TiJja Imin
yac HarpiBaumHsA, TO OiJBIIOI KiTBKOCTI TeIIoTH oMy Tpeba HamaTH.

IITo Ginpmia pi3HMIA KiHIEBOI i MOYATKOBOI TeMmepaTyp Tijia, TO 0ijib-
Iy KiJIbKiCTh TEIIOTH oMy Oyae ImepeaaHo I yac HarpiBaHHA.
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Hocaix 3. BisbMeMo ABi ogHAKOBI mocyquHM, mepia 3 AKuX MictTutb 400 ¢
Bonu (Mmai. 49, a), a gpyra — 400 r oxii (man. 49, 6) KiMmHaTHOI TeMIIepaTypu
i mocraBuMoO ixX Ha ogHaKOBi HarpiBHuKMU. OT:Ke, Macu 000X PigVH OJHAKOBI I
HarpiBaTuMeMoO iX 40 OZHAKOBOI TeMmepaTypu, HampukJan go 40 °C.

Bozna — Ouaisa
400 r 400 r
@ ©®
P
Man. 49

CrocTepirapoum 3a ImokKasaMl TE€PMOMETPiB, 3aHypPeHUX y KOXKHY 3 pi-
IuH, mobaumnMo, 110 0Jis HaOyme 3amaHol Temueparypu mepimoio. I[1lo6 Tem-
mepaTtypa BOAHU 3PiBHAJNACS 3 TEeMIIEPATypPOIO OJIil, HArpiBaHHA BOAU Tpeda
OPOJOBYKUTH i HamaTu il JOJATKOBOI KiJILKOCTI TEIJIOTH.

KiaskicTh TemiIoTu, aka mMOTPiOHA I HATPiBaHHA Tijla 0 IMEBHOI TeM-
mepaTypHu, 3ajJesKUTh Bil TOTO, 3 AKOI PEUYOBHHN BUTOTOBJICHO TiJIO.

Hocaix 4. Harpiemo 3aJrisue Ta ajqoMidieBe Tijia 0JHAKOBOI Macu 10 II€B-
HOI Temmepatrypu, Hampukaan go 40 °C (max. 50). 3amypumMo KOKHe 3 TiJa
B OKPeMi MOCYJUHU 3 OJHAKOBOIO KiJILKICTIO BOAU KiMHATHOI TeMIlepaTypu
B KOxkHil. Uepes meBHUI uac modaummMo, 110 BOJa, V AKY IOMiCTHJIN aJaioMi-
HieBe TiJlo, Harpijsacsa OiybIlie, HisK BOJa, y AKY HOKJIAJIM 3aJIis3He Tijo.

3aiiszo AnroMminin
ty ty N
iy iy

P
Man. 50

Tinma 3 pi3sHUX pevYOBUH OTHAKOBOI MAcCH i TeMIIepaTypH, OXOJIOMKYIO-
YHCh, BUALIAIOTH Pi3HY KiJIbKiCTh TEIJIOTH.

Kinvkicms menniomu — 1e BHYTPIllIHS eHepPrifa, AKYy oJep:kye abo BTpa-
yae Tijgo mixg yac TenmoooMiny. BoHa 3aieskuTh Bim peuoBMHH, 3 AKOL
BUTOTOBJIEHO TiJI0O, MACH I[HOTO TiJIa Ta Pi3HHUIII HOT0 KiHIEBOI i mouaTt-
KOBOI TeMIIeparyp.

KinpkicTs TemmoTu IO3HAUAIOTH BEJIMKOIO JIATHHCHKOIO JIiTepoio Q.
OguHUIEI0 KiJBKOCTiI TEmJIOTH, AK i eHeprii, € oguH mkoyasb (1 Ix). Bu-
KOPUCTOBYIOTh TaKOX KpaTHI OAWHUIIL KiJbKOCTiI TemJ0oTU: OAWUH KiJo-
mxoyab (1 k) i onuu meramxoyab (1 MIx).

1 x/lxx = 1000 Tox; 1 MIx =1 000 000 [J:x.



PO3 QI 1

IITo6 migBuImuTu TemMoepaTypy Boau Macoio 1 Kr Ha 1 °C, Tpeba HagaTu
it KingbKicTh TemmoTu, 1o mopiBuioe 4200 II:x; AKIIo HarpiBaTtu 1 Kr 30J0-
Ta Ha 1 °C, To moTpibHAa KimbKicTh TemmoTu, sxa mopiBuioe juiiie 130 K.
OTm:Ke, KOKHA peuyoBHMHA Macorm 1 Kr giaa HarpiBanaa Ha 1 °C morpebye
meBHOI KigbkKocTi Temorum. Ilim wac OXoJOAKEeHHA IIMX PEUYOBHH MAaCOIO
1 kr ma 1 °C, BuAinaATUMYThCA TaKi cami KiJgbKocTi TemaoTu.

PdizuuHy BeIMUYUHY, IO MOKA3Yy€, KA KiJbKiCTh TEIJIOTH MOTPiOHA madA
3MiHM TeMmIepatypu peuoBuHH Macoio 1 kr Ha 1 °C, HazuBaIOTh numo-
MO0 MennLOEMHICMIO PELOGUHU.

IIuToMy TeIJIOEMHICTH, PEYOBMHM IIO3HAUYAIOTHL MAJIOI0 JIATMHCHKOIO JIi-
Tepoio ¢. ONMHUIIEI0 TUTOMOI TEIIJIOEMHOCTI PEUYOBUHU € OJUH IKOYJIIb, II0-
mineHuii Ha omuH Kimorpam i omun rpaayc Ileascia (1 dx/(xr - °C)).

YV Tabsnuni 2 HaBemeHO 3HAYEHHS IIMTOMOI TEIJOEMHOCTI I 0araTbox
PEYOBUH, II[0 BUKOPHUCTOBYIOTHCSA Y IIPOMMCJIOBOCTI ¥ mOOyTi.

IIuToMa TemI0EMHICTh PEUOBHH Tabruusa 2
Peqonmaa IInToMa TemJIOEMHIiCTH Peqonmaa IInToMa TemIOEMHICTH
peuoBunu, /I:x/(xr - °C) peuoBunu, /Lx/(kr - °C)
Boga 4200 Crajab 500
Cnoupr 2500 3amiszo 460
Edip 2350 Hikennb 460
Tac 2100 Mins 380
Jin 2100 Jlatyub 380
IToBiTpsa 1000 Huuak 380
Aurominini 920 Cpibmo 250
ITicor 880 OunoBo 250
ITerma 880 CBuHeIb 140
CrJo 840 PryTn 130
YasyH 540 3os0TO 130

IIlo o3Hauae 8ucai6 «numoma menaoEMHicmy cpibra O00pi6HIOE
250 I:x/(xr - °C)»?2 Ileii BucJiB 03HAUae, M0 JJd HarpiBamua 1 Kr cpibJua
Ha 1 °C moTpibHO 3aTpaTUTHU KiJBbKicTh TemaoTu, mio mopiBHioe 250 [k,
abo mig uac oxosomkeHHs 1 Kr cpibsa ma 1 °C BuminsgeTbea KilTbKicTh Tell-
JIOTH, 1110 mopiBuioe 250 Ixk.

Amnamisytoun Tabauiio 2, 6a4MMo, IO BOJa Mae AYy:Ke BEJIUKY TUTOMY
TertoeMHuicTs. ToMy Bojla B MOpPSAX i OKeaHax, HArpiBalouuch YJIiTKY, BOMpae
BEJINKY KiJTbKiCTh TEIJIOTH, i B MiCIAX MOOJIM3Y BEJIUKUX BOAOMM YIIITKY He
OyBae Tak JKapKo, SK Yy MiCIIAX, BiAgaJeHUX Bim BOAU. Y3UMKY BOZA OXOJIO-
IMKYEThCSA 1 Biggae 3HAUHY KiJbKICTh TEIJIOTH, Uepe3 Te 31MMa B ITMX MIiCI[SIX
He Taka JIioTa. 3aBOAKN BeJUKIiA MUTOMIH TEIJIOEMHOCTI BOAY IITMPOKO BU-
KOPHCTOBYIOTEL Y CHCTE€MAX BOJSHOIO OIAJIEHHS, OIS OXOJOMKEHHA IBUTYHIB.
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Panime 3 pesysnbraTriB gociaimiB Oyjso 3po0JIeHO BHUCHOBOK, IO IJISA
HarpiBaHHS OyIb-sIKOTO Tijla MOTPiOHO 3aTpaTUTU IMEBHY KiJIbKiCTL Tell-
JIOTH, SIKA IMPOIOPIifiHa Maci Tija, pisHMI HOro KiHIEBOI i IIOYATKOBOIL
TeMIepaTyp Ta 3aJIeXKUTh BiJl pOAy PeYOBMHHU, 3 IKOI BOHO BUT'OTOBJICHE.

Ax obuucaumu KinvkKicmv menaomiu, KOAU 3a0aAHO Ne8Hi 3HAYEHHS
scix yux senuuun? Hanpuraan, Tpeba o0UUCINTH, AKY KiJIbKICTh TEIJIOTH
oJep:kaja IIiJ yac HArpiBaHHS MigHa AeTaJb MAcoio 5 KI, SKIIO il TeMmIiie-
parypa soigsmmiaaca Big 20 go 520 °C. ¥V rabaumi 2 3HaXOAMMO 3HAUEHHS
OUTOMOI TemoeMHOCTI Mimi: BoHa mopiBHioe 380 I[:x/(xr - °C). Ile osHa-
yae, 10 s HarpiBaHHS Mifi macoio 1 kr Ha 1 °C morpi6uo 380 [k, a gaa
HarpiBaHHA Mifi macoio 5 Kr Ha 1 °C moTpibua B 5 pasiB 6iybIina KimbKicTb
remynoTu, To0To 380 Ik - 5 = 1900 . [lna marpiBamua Mifi Macom 5 KT
Ha 500 °C morpibua mie B 500 pasiB 6ijbIla KiJIbKiCTh TEIJIOTHU, TOOTO

1900 I:x - 500 = 950 000 Iz = 950 xJlx.

IITo6 obumcauTH KidbKiCcTh TEmJIOTH, AKa IOTPiOHA AJIA HarpiBaHHA
Tijia, ab00 KiJIbKIiCTh TEIJIOTH, SKY BUIIJSE TiJIO IIiJ Yac OXOJOMKEHH,
Tpeba MUTOMY TEILIOEMHICTL PEUOBMHM IIOMHOMKMTH Ha Macy Tija Ta Ha
PiBHUITIO KiHIIEBOI i MOUYATKOBOI TeMmepaTyp Tija.

MareMaTHUYHO Ile IPAaBUJIO 3aIKUCYIOTh Y BUMIALL TAKOI (GOPMYJIN:
Q = cm(l,— t),

Ie @ — KiJIbKiCTh TEIJIOTH; ¢ — IHUTOMA TEILJIOEMHICTL PeUOBUHM; M — Maca
Tina; ¢, — mMoYaTKOBa TeMmIlepaTypa Tina; f, — KiHIleBa TeMIlepaTypa Tija.

IIlo6 BMBHAUMUTU Macy Tija, SKe HarpiBaeThcsa ab00 OXOJIOMKYETHCS, IIO-
TPiOHO KiMBbKiCTh TEILJIOTH MOMiJINUTU Ha MUTOMY TEIJIOEMHICTHL PEYOBUHU
¥ Ha PisHUITIO KiHIIEBOI i MOUATKOBOI TeMmepaTyp Tija:

_ Q
c(ty — t)°

IITo6 BM3HAUUTHM NUTOMY TEMJOEMHICTH PEUOBUHU, 3 SIKOI BUTOTOBJIEHO
TiJIo, TOTPiOHO KiJIBKiCTh TEIJIOTH MOJIJINTU HA MACy TiJja ¥ Ha Pi3HHUIIO
Moro KiHIeBOi i TOYATKOBOI TeMIIepaTyp:

Q@
m(t, — ;)

IITo6 Bu3HAUMTH, HA CKiJIbKM IpagyciB 3MiHmMJacsa TeMmmepaTrypa Tija,
MOTPiOHO KiJBbKiCTL TEIJIOTHM MOMIJNUTH HA HMUTOMY TEIJIOEMHICTH pPedo-
BUHU II HA Macy TiJja:

(t, —t,) = %
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YN 3HAETE BMU, LLO...

OanHuuelo KinbkoCTi TENMoTU 3 AaBHiX-A4aBeH Oyna ocobnvBa oavHULS —
Kanopis (3 nat. calor — menio, xap).

Kanopis (kan) — ue KinbkicTb Tennotu, sky Tpeba nepegatn 1 r Bogn ons
HarpiBaHHs ii Ha 1 °C. Mo)xHa cka3aTu TakoX, LLIO Kanopisa — Le KifbKiCTb TENNoTH,
SKy BTpa4vae 1 r Boau, oxonoaxytumnce Ha 1 °C.

KopucTyloTbcs Takox BinbLLO OOUHULEI KiNTbKOCTi TENNOTH Kinokanopieto:

1 kkan = 1000 kan; 1 kan =4,19 Ox.

iﬁi SANMTAHHA 0O BUBYEHOIO

1. IITo Take KiabKicTh TemaoTH?

2. Big axux (QisMuHNX BeJNUMH 3aJeKUTh KiJbKiCTh TeILTIOTH, IIOTPiOHA
sl HarpiBaHHA Tina?

3. HasBiTh ogmHMUIll KiJIBKOCTI TEILJIOTH.

4. Illo Take nuToma TemaoeMHicTs peuoBunu? Illo Boua mokasye?

§ 8. TEMAOBUIN BAAAHC

Tina 3 pisHUMU TeMIepaTypaMHu OOMiHIOIOTBCA MiK CO0G0I0 TEIJIOTOIO.
Tina, 6inxpin HArpiTi, BiggalOTh YACTUHY CBOEI eHeprii Tisam, MeHI Harpi-
TUM, AOTH, TOKW B HUX yCiX He 3pPiBHAETHCA TeMIepaTypa.

KinskicTs TemaoTu, AKy BimmaioTh y01 Tina, mo OXOJIOAKYIOTBCH, IOpiB-
HIOE€ KiJIbKOCTi TeILIOTH, OJepP:KaHoi BciMa Timamu, W10 HaI‘plBaIOTI:Cﬂ
(3a ymMoBHM, IO TP IILOMY He BiZOyBa€ThCA NMEePETBOPEHHA TeIlIA B iHIImi
BUIM €Heprii).

3aB:KIM MOig Yac po3paxyHKiB, IO CTOCYIOTHCA OOMIiHY eHeprieio Mixk
Tiamu, Tpeba BpaxyBaTHU BCIO Ty KiJbKiCTh TEIJIOTH, SKY B TEILIOBUX
ABUINAX, IO PO3TJIALAIOTHECS, BiIZAIOTh Tija, i Ty KiJIbKiCTh TEIJIOTH, AKY
OJIePIKYIOThH iHIIN Tija, [0 6epPyTh yYacTh y THX CAMUX SBUIIAx: oOuABI IIi
KiJIBKOCTi TeImjIoTu MaloTh OyTH PiBHI MixK coboio.

3acTocyeMo Iie TBEPIKeHHS A0 3MIIITyBaHHSA ABOX PiAUH Pi3HOI TeMmiepa-
TypH.

ITosraunMo Macy OinbII XOJOLHOI pifMHU uUepes m,, ii MMTOMY TeIIo-
EMHICTE — ¢, i ii Temmeparypy — t;. Ti cami BeauunHHM AJa OLTBII HATPITOL
PiguHY BiAIOBIZHO OYAYTB: My, Cy, i,.

Axmio obuaBi pigmEm 3mimatu B OAHIN mocyauHi (OIS CHPOIIEH-
HS 3aJadi BBa)KaTMMEMO, IO BOHA BUTOTOBJIEHA 3 PEYOBUHU, AKa € IIO-
BHUM TEIJI0i30JATOPOM i He Oepe yuacTi B TeILJIOOOMiHi), TO MOJEKyJau
rapsauoi pigmau OyAyTh BigmaBaTy eHepriio MOJEKyJaM XOJOIHOI piauHu
IOTH, HOKM TeMIepaTypa CYMillli pifuH He HaOyae IIE€BHOT'O IIPOMIiKHOTO
sHaueHHA. [[osHAUMMO OCTATOUHY TeMmIepaTypy cywmimi jitrepoio ¢, Toxi
KiJBKiCTBH TEIJIOTH, AKY BifgaJsia piguHa, 10 OXOJOAMKYEThCA, BUBHAUATH-
MeTbCA 3a TaKOow0 (popmynow: @, = c,m,(t,— t ), a KiIbKiCTh TeIIOTH, AKY
oJep:Kajia piauHa, I[0 HArpiBaeThCA, 3a Takow: @, = ¢,m,(t, — t,).
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OCKiJbKM KiJBbKiCThL TEILIOTH, AKY BiAmana pigmHa, IO OXOJIOMKYETHCS,
JTOPiBHIOE KiJIBKOCTi TEIJIOTU, AKY OAeps;KaJja piauHa, II[0 HAarpiBa€ThCA, TOOTO
(Q, = @), MOXeMo NPUPIBHATH NPaBi YaCTMHU IUX BUpasiB. OnepxumMo Taxky
piBHiCTB:

c,my(t, — t) = c,m,(t, — t,).

Ile piBHAHHA Ha3sWBaIOTh PiBHAHHAM TeIJIOBOro 0amancy. CBoro uacy
IJIs BOOM MOro BUBiB meTepOyps3bKuii axkagemix I'eopr Pixman. 3 piBHSAH-
HS TEIJIOBOTO OaJIaHCY MOXKHA, AKIIO pelllTa BeJIWUYNH BiJoMi, BU3HAUUTHU
Macy OfHiel 3 peuoBUH, IO 0epyTh y4acTh y 3MilllyBaHHi, abo ii mouaTko-
BY TeMIIepaTypy YH TeMIIepaTypy CYMiIli, a Tako 3HaUeHHsS HeBigomoi
OIHUTOMOI TEeIJIOEMHOCTI.

—
3AMUTAHHA 0O BUBYEHOIO

1. IITlo moxasye piBHAHHSA TEIJIOBOTO Oasiamcy?

2. IlTo Tpeba 3HATH, 1100 OOUMCIUTH KiJIbKiCTh TEIJIOTHU, IKY OHEPIKYE Tijao
mig yac HarpiBaHHsS ab0 AKa BUILISETHCA MiJ 4ac OXOJOMMKEeHHs Tijaa?

3. AKuii BHCHOBOK MOXKHA 3pOOMTH 3 JOCIiLy HA 3MIiIlIyBaHHS XOJOIHOI
i rapsuoi pizmuu? Yomy Ha mpaxTuili 1i eHeprii He HOPiBHIOIOTL OmHA
onHin?

JIABOPATOPHA POBOTA No 1

BuBuyeHHs TennoBoro 6anaHcy 3a ymoB
3MillyBaHHA BOAU Pi3HOI TeMnepaTypum

MeTta po60TU: BU3HAUUTU KiMbKIiCTb TENNOTK, SIKY BigAana rapsya ;
BOAa Mifg Yac TennooOMiHy, i KiNbKICTb TENNOTHU, SKy odep)ana Xorog- -
Ha Boga. MNosicHUTK pesynsraTu.

Mpunagu i maTtepianu: KanopumeTp, BUMIpOBanNbHUA LMAIHAP
abo MeHsypka, TepMOMETp, CKMNAHKa 3 XOMNoAHOK BOAOH, MOcyan-

Ha 3 rapsyoto Bogoto. Kanopumetp! (Man. 51) — npunag, skuin ckna- *

[AETbCA 3 OBOX MOCYAMH: BHYTPILIHA — 3 artoMiHilo, 30BHILLHA MOXe
Oytn 3 nnactmacu. pocTip Mk nocyguHamu 3arnoBHEHWUI MOBITPSM
i KOHTAKT MiX IXHIMWU NOBEPXHAMM NPAKTUYHO BiACYTHIN. Taka BynoBa
npunagy 3MeHLye TenooObMiH pEYOBUHM Yy BHYTPILLIHIA NOCYAWHI i3 30-
BHiLLHIM cepenoBuLLIEM. Man. 51

Xig poboTn

O3sHaromMTecs 3 npaBunaMm 6e3nekn XUTTERIANbHOCTI Nig Yac BUKOHAHHSA pobOoTH.

1. BumipsiiTe Macy BHYTPIIIHBOL IOCYAVHN KaJOPUMeTpa m..

2. Hamuiite y cknanaky m,_ = 100 r xonomHOol BoAM, a B KaJOPUMETP —
m_ = 100 r rapa4oi Bogu. BumipaiiTe TepMoMeTpoM TemIepaTypu t  Xo-
JIoAHOI Ta ¢ rapsadoi Bogu. PesynbraTy sanumIiTh y TabJIHITIO.

3. XosoaHy BOAY BUJIMHNTE B KAJOPHMETD 3 rapAauvoio BOAOIO, IOMIiIIaiiTe
(obepeskHO) TepMOMETPOM OTPHMAaHY CyMill i BuMipsaiite ii Temneparypy ¢,.

1 Kanopumemp (Bin mar. calor — menno i metor — sumiprosamu) — Ipuiaaz AJis
BUMipIOBaHHS KiJILKOCTI TEIJIOTH, ITI0 BUMLIAETHCA a00 MOTJIMHAETHLCA i yac dismy-
HuX nporeciB. Tepmin «kamopumerp» sampomnonyBanu A. JlaByaswe Ta II. Jlamnac.
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Maca Maca | Maca | Temne- | Temne- | Temme- | Kinb- Kins- Kine-
KaJIopu- | raps- XO0- parypa | paTypa | patrypa | KicTh KicTn KicTnb
meTpa, 4oi Jon- | rapsuoi XO0- cymimri,| Tem- TeIl- TeIl-
m., KU | BOJH, HO1 Boju, | jomHoi | t, °C JIOTH, JIOTH, JIOTH,

m_, Kr | Bogu, | t, °C BOJU, olep:ka- | Bigmama | ojep-
m,, Kr t, °C Ha XO- raps- JKaHa

JIOAJHOIO (020} KaJiIopu-
BOIOIO, BOOOIO, | METPOM,

Q, x| Q,, x | @, Ix

4. Busnaute 3a gopmymnow @, = cm (t, — t ) KiIbKICTh TEmJIOTH, AKY
oZep:Kajia X0JIOAHA BOJA Biff rapsadoi.

5. Busraure 3a opmynown @, = cm (t, — t ) KiTbKiCTh TemnIoTH, AKYy
BigmaJsia rapsada Boja xojonHii (¢ = 4200 Ix/(kr - °C)).

6. Busnaure 3a ¢opmymoro @, = cm/(f, — t) KinbKicTe TemioTu,
Ky ofep:Kajia Bif Trapsuoi BOAW BHYTPIIIHS IIOCYAWHA KaJOPHUMeETpa
(c, = 920 Ix/(xr - °C)).

7. IlepeBipTe piBHAHHA TeIIOBOTO OanaHcy: @, = @, + @, . IlopiBHAiiTE
oJlepiKaHi pesyJabTaTi, 3p0o0iTh BUCHOBKM.

Ha piBusAHHI TemaoBoro OajaHCy I'PYHTYETHCS BU3HAUEHHS IITUTOMOI
TEIJIOEMHOCTI PEUOBUHM.

JIABOPATOPHA POBOTA Ne 2

Bu3HayeHHA NUTOMOI TENSIOEMHOCTI pe4OBUHMU

MeTa po60TH: BUKOPUCTOBYHOYMN PIBHAHHS Tennosoro 6anaHcy, BU3Ha4YMT1 nuTomy
TeNnoeEMHICTb TBepaoro Tina.

Mpunaaw i maTepianu: cknsHKa 3 BOAOK, KanopuveTp, Tepesn (AMHaMoMETp), Ha-
Bip BaxkiB, antoMiHIEBUIA LUNIHAP Ha HUTLi, MOCYAMHA 3 raps4vol0 BOAO, TEPMOMETP.

Xig poborm

OsHalomTecs 3 NpaBunaMm 6e3neku XUTTEQIANBHOCTI Nig Yac BUKOHAHHS poboTy.

1. BuwmipaiitTe macy Tijna (DuaiHApa) m i Macy BHYTPillIHBOI IOCYAUHHI
KaJlopuMeTpa m..

2. Hanuiite B Kamopumerp Bogu m, = 100—150 r KimHaTHOI TeMmepa-
Typu. BumipsaiiTe ii Temneparypy t;. PesyapTaTé 3anumiTe y TabaIuIio.

3. HarpifiTe nmuaiaap y mMocyAuHI 3 rapAv00 Bogoio. BumipsaiiTe ii TeMm-
nepatypy (s TeMmmeparypa i OyJe HOYATKOBOIO TEMIIEPATYPOIO IMJIiH-
apa t ). Ilorim omycTiTh #10TO B KaJIOPUMETP 3 BOJOIO.

4-. Buwmipsaiite Temneparypy {, BOAM B KaJOPUMETPi IICIsA ONyCKAaHHA
muIiHApa.

5. Busnaure 3a ¢gopmynow @, = cm,(t, — t,) KiIbKiCTh TeIJIOTH, AKY
ozepsKaja XoJoaHa Boja Bim rapaudoro tina (¢ = 4200 Ix/(xr - °C)).

~ 6. Busnaure 3a (opmy.roro Q, = ¢,m.(t, — t) KiIbKIiCTh TEIIOTH, AKY
Bifmao rapsde TiJIo XOJOAHIN BOZi.

7. Busnaute 3a Qopmynor @ = cm(t. — t;) KigbKicTe Temioru,
AKYy oTpuMaja Bifl rapAayol BOAM BHYTPINIHA IIOCYAWHA KaJopuMeTpa
(c, = 920 Ix/(xr - °C)).
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8. Bukopucrasuiu piBHAHHA TeIJoBoro 6anancy @, = @, + @, Tob6TO:
em(t, —t)=cm(t, —t) +cm/(t, —t),

BU3HAUTE IIUTOMY TEIJIOEMHICTH TBEepJOTro Tija (IMuiIiHapa):
B emy(t, — ) +em (t, —t;)

T

OrpuMaHe 3HAYEHHS ITMTOMOI TEILJIOEMHOCTI IOPiBHANUTE

mT(tT - tc)

3 il Tabaumu-

HUM 3HAQUEeHHAM i BU3HAUTe, AKUI IIe MeTaJl.

Maca | Maca | Ilo- Tem- | Tem- Kine- Kinb- Kinb- ITuroma
KaJo- XO0- yaT- | mepa- | mmepa- KicTh KicTh KicTh TeILIo-
pumer- | Jon- | KoBa | Typa | Typa Tell- Tell- Tell- €MHiCTb
pa, HOI TeM- XO0- Ha- JIOTH, JIOTH, JIOTH, PeUYoOBUHU
m,, KU | Bogu, | mepa- | JIOA- | PiToi | omepska- | Biggana | omep- Tina c,,
my, Typa HOI TijloM | Ha XO- raps- saHa | Ix/(xr - °C)
KT Tijma, | BoAu, | BOAU, | JIOAHOIO YUM KaJIopu-
t,°C|t,°C]|t,°C | Bogolo, | Tinom, |MeTpom,
Q x| Q,, x | @, Iix

PO3B’A3YEMO PA3OM

1. dry KimbKicTh TemaoTyM mMOTPiOHO 3aTpaTuTH, 11060 2 KI' BOAUW HATpPi-

T Big 20 mo 100 °C?

Hdano:

m = 2 Kr
t,=20°C
t,= 100 °C

c =4200 Ix/(xr - °C)
Q-7
Bionosiov: 672 rIlx.

Poss’sazaumHga

KinpkicTs TemysoTu, siKka IOTPiOHA MAJIA Ha-
rpiBaHHA Tija, BH3HAUAETbCA 3a (GHOPMYJIOIO

Q = cm(t, — t).
Q = 4200 I:x/(kr - °C) + 2 xr * (100 °C — 20 °C) =
=672 000 Ix = 672 gI[x.

2. fIka KigbKiCTH TEmJOTH BUAIIUTLCA MiJ Yac OXOJIOJKEHHS 3 KT
csuHIO Bix 320 mo 20 °C?

Hano:

m = 3 Kr
t, =320 °C
t,=20 °C

c =140 I:x/(xr * °C)
Q—-7?

Poss’saszauHga

KinpkicTs TemaoTu, sKa BUALIAETLCA IIif 4yac
OXOJIOM)KEHHS Tijla, BU3HAUAETLCSI 3a (POPMYJIOIO0
Q = cm(t, — t).

@ =140 I:x/(xr - °C) - 3 kr * (20 °C — 320 °C) =
=-126 000 x = —126 XK.

3HaK «—» O3Haudae, IO eHeprid BUIigmIacs
i Yac OXOJIOMKEeHHs TiJja.

Bidnogiov: —126 x]Ix.
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e
55 3ADAYI TA BMPABM

Pisens A ‘ ‘ H \H

56. Hortupu mUIiHAPM — aJIOMiHieBMii, JaTyH-
HUM, 3a/Ii3HUI i CBUHIIEBHIl, 1[0 MAIOTh OJHAKO- H

BY Macy, HarpiJim y BOJi JO OJHAKOBOI TeMIiepa- j [
TYypU ¥ OJHOUACHO IIOCTABUJIM Ha HapadiHoOBY
miracTuHKy (MaJj. 52). Uu omgHAKOBY KiJIbKiCThb j L E
TeIJIOTU Bimmaau mi mwirinapu mapadginy? Yu

OJHAKOBA KLIBKiCTh TEILIOTH IOTPiOHA A1 Ha- | |
rpiBamHa 1 Kr KOXKHOI 3 1tux peuoBuH Ha 1 °C?

57. B omny mpoOipKy HaJIWIM BOAY, B iHIITY — Man. 52

oJIif0 Takoi camoi mMacu i Temmeparypu. fIka i3

IUX PiAWH IIBUAINE HATPiBATUMETHCS, AKIIO IPOOipKM 3aHYPUTH B rapady
Boay? Uu ogHAKOBa KiJbKIiCTEH TEIJIOTH IIOTPiOHA AJIs HATpiBaHHSA iX IO TeM-
mepaTypu rapadoi Bogu?

58. V nBi mocygumHU 3 OSHAKOBOIO KiJbKicTi0O Bomam, TeMmIieparypa sKoOi
20 °C, omyckaroTs Harpiti mo 100 °C omHakoBOi Macu IIMaTKH 3aJjisa
i migi. ¥V akii mocyauui TeMmieparypa Bogu Oyae BUILOIO i yoMmy?

59. ¥V ckIAHKY mepen TuUM, AK HaJUTH OKPiI, KJIAAYyTh YalHY JOXKKY.
3 SAKO0I0 MeTOIO IIe PoOJATh i AKY JIOKKY — alllOMiHieBy um cpibHy (omHa-
KOBOi Macu) — Kpaille BUKOPUCTATU IJIs IILOTO?

60. CraneBi geraJi, HArpiTi y cuerniagpHux mnmeuax mo remmepatrypu 800 °C,
rapTyioTh, 3aHypIOOUMN iX y BoAy abo ojiro. ¥ AKi# i3 mux piguwe metanb
IIBUIIIIE OXOJIOIMKYEThCA 1 uomy?

61. Homy Boma € HaAWKpAIOI0 PiAWMHOIO AJA: a) BOAAHOTO OIAJIeHHSA OyIUH-
KiB; 0) OXOJIOAKEHHSA OBUTYHIB aBTOMOOINiB i TpaKTOPiB; B) OXOJIOMKEHHS
HATrpiTUX MeTajeBUX AeTajeil; I') MEIUUHUX T'PiJOK; M) TaciHHA IMOMKewxi?
62. YoMy cTep:KHiI MasgIbHUKIB BUTOTOBJSAIOTL i3 UepPBOHOI Minxi, a He BU-
KOPHUCTOBYIOTh JJIsI IILOTO 3aJ1i307

63. AKy KinbKicTh TemaoTu moTpiOdHO HamzaTu 1 KT BOAM, IIOO IIiABUIITHATH
ii remmepatypy Big 20 mo 100 °C?

64. fIKy KimbKicThb TemaoTH HMOTPiIOHO 3aTpaTHUTH, 00 HATPITHM HA IJIUTIL
amoMiHieBy cxoBopoay macoro 500 r Bix 20 mo 220 °C?

Pisens B

65. Axy KimbKicTh TemJIoTH BiggacTb
mig yac rapryBaHHs CTajieBa [OeTaJb,
Harpita mo remneparypu 800 °C? Maca
geTtayii mopiBHioe 2 Kr, a BoJa Harpi-
BaeTbcsa o Temueparypu 50 °C.

66. Ha emekTpomauTiii Harpiam 2 1
Bogu (Man. 53, a, 0). Ky KingbKicTb
TEILJIOTU ofeprkaia Boma?

67. YV pagmiaTopu BOASHOTO OIAJIeHHS
HaAXOAUTL BOJa, TeMmIeparypa sAKoI
80 °C, a BUXOIUTh 3 HUX 3 TeMIeparTy-
poo 60 °C. SRy KiabpKicTb TemjaoTu Man. 53
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Bimmae 3a moOy Boma, SKIIo 3a 1 rox uepes3 pamiaTopu mporikae 120 i
BOAU?

68. TemmepaTypa MOJOKa IIig dac HoiHHA KopiB mopiBHioe 37 °C. Insa
TPAHCIIOPTYBAHHS HMOT0 OXOJOMKYIOTh m0 Temieparypu 4 °C. fIka Kiab-
KiCTh TEIJIOTH BUIIJAETHCS IPU IILOMY, SKIIO CepeaHill Hamiii y depmep-
cekomy rocmogapcrsi mopiBHioe 800 Kr? IlmTomMa TeIJIOEMHICTH MOJIOKA
3900 % /(xr * °C). CKRiIBbKHM BOAM MOJKHA ITiAIrpiTH 3a paxXyHOK BUIIJIEHOTO
remaa Big 0 go 30 °C, 1100 BuKopucTaTH ii AJId HATyBaHHS B3UMKY KOPiB?
69. dxy macy Boau mo:xkHa HarpitTu Ha 10 °C Haganuam 1 kK TemmoTu?

§ 9. ®I3NYHI BAACTUBOCTI TBEPAUX TIA,
PIAUH | TA3IB

Copobyemo mepesiunuTu Tija, 110 HAC OTOUYIOTH (Maj. 54). Coucok Tia
oynme mysxke Beaukum. Ili Tima Mmu moxxeMo KiaacudikyBaTu 3a popmMoI0, KO-
JHLOPOM, PO3MipaMu, 3aIaxoM, cMakoMm i T. n. Disuku NomiIA0Th PisuuHi
Tijla Ha TPHW KJacu: TBepHi, piaki i rasysari. Pisuuni Tima cxiIamaoTbCs
3 PEYOBHHU, TOMY MM MOKEMO 3POOUTM BHCHOBOK: PEYOBMHA Yy IPUPOML
MOXKe IepeOyBaTH y TPbOX CTaHaX: TBEPAOMY, PiAKoMy i rasysaTomy.
BaactuBocTi peuoBMHM B PiBHMX CTaHAX HEOJHAKOBI.

Man. 54

Tsepai Tinma maiijzermie posmisHatu. KaMminb, CTijl, CKJIAHKA, MOPIlEI-
HOBa 4YalllKa, IIMATOK ILIACTUJIIHY — Ile TBepAi Tija, iX MOKHA TpHUMaTH
B PyKaxX, i X0u O0M AK MU iX IePecTaBJIAJU Ha CTOJIi, BOHM 3aJUMIAIOTHCS
TakuMu camumu. Kaminn, IIMaToOK 3ajisa — 1ie MimHi TBepai Tija.

106 smimuTm ixHIO GOopMy, MIOTPIOHO MOKJIACTU BEIUKUX 3YCUIb.
Crigauka, TOPIeJAHOBA dUalllKa — IIe KPUXKi TBepai Tinma, ix Jerko pos-
outu. IlIMaToK IIacTUIIiHY — Ie M dAKe TBepe TiJio, 3 HbOro JIETKO JIIIINUTHU
BUpoOU, TOOTO #oro (opmMy Jerko saMinuTu (MaJja. 55).

Hocaig 1. ¥V mocyauHy 3 BOAOIO IIOMICTHMMO IIIMAaTOK MeTaJIeBOI TPyOKU
(MaJI. 56, a). 3ac1)11ccyeMo piBeHBb BOAM B IOCYAMHIi. 3MiHUMO (hopMy pr6
KU i 3H0BY mmomicTumo ii B mocyguny (Mmaj. 56, 6). PiBeus Bogu He 3MiHUB-
ca. OTyke, TBepAi Tisma 30epiraroTh cBiii 00’ eM.
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Man. 55

Teepai Tiza 30epiraroTh cBo0 (opmMy Ta 00’€M.

Boga, coupr, oJ1isi, MOJIOKO PO3TiKAIOTLCS IO IIOBEPXHi, SKIMO iX BU-
JUTHU 3 ToCcyIuHU. PiTMHU JIeTKO 3MiHIOIOTH CBOIO (hOpMYy, BOHU HabOyBaioTh
dopMu mocyamMHN, V AKY iX HaAIWBaoOTL (Maj. 57). 3a 3BUUAWMHUX YMOB
TLIBKY MaJIeHbK1 KPaOJNHU PiAUHN MAlOTh CBOIO (DOPMY — (POPMY KYJILKH.
Hampuraan, Taki Kyjascri KpameJbKH BOAM MOKHA MO0AYUTH MHig Uac BU-
magaHHs PocU Ha JUCTKAaX pocauH (Maja. 58).

BiacruBicTs pigmHm 3aiimMaty GopMy IOCYAWHH BUKOPHCTOBYIOTH IIif
yac JUTTS JeTajiell, BUTOTOBJIEHHA CKJIAHOTO IOCYIY.

®dopmy pigMHU 3MiHMTH JIETKO, a ii 00’€EM — BaKKO.

Hocaig 2. Habepemo y IImpuii Bogu, 3aKPUEMO MO0 OTBip, 6yaemMo Tuc-
HYTU Ha mopiieHb (Maj. 59). Xou 6u AKi 3ycuJaIsas MU IPUKJIATAIU, CTHC-
HYTUA BOAY HEMOMKJINIBO.
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306epircs ommc iCTOPUYHOrO AOCIiMy, Hifi yac SKOTO BOAY HaMaraucs
CTHUCHYTHU TakK: Il HAJIUJIN Y CBUHIIEBY KYJIIO, AKY IIOTiM 3amasiu, 1100 Boga
He BuJamJjacs IIif uac cTucKaHHA. Ilicas mporo mo cBUHIIEBilT KyJi Bmapu-
JU BayKKMM MOJIOTOM, II[00 BOHA CILIIOIIMJACE i cTHcHYIa Boay. I axuii pe-
syabTaT? Boma He cTucHYJacsA, BOHA IpocoumjacAd Kpishb cTiHkm KyJi. Ile
CBimuuTL PO Te, IO PIAMHM MAJOCTHCJIMNBI i BoHu 30epiraroTh cBiii 06’ eM.

SAKII0 posrigHeMO MHOCYAHMHY 3 PiAmHOIO, TO I00AUMMO, IO iCHYE
HOBEePXHA po3Aisy Mim pigmHOoI0 i moBiTpsam. Ilfo mMOBepXHIO HA3MBAIOTH
BiIbHOIO MOBepxXHel0. BinbHa moOBepXHA HEPYXOMOI pPiIMHU € MJIOCKOIO
i ropusonTasbHOIO. 11106 e mepeBipUTH, BUKOPUCTAEMO BUCOK i KOCHUHEIlb
(man. 60). ¥V By3pbKHX TpyOKax BijJibHa IIOBepXHsS BUKpUBJIeHA. Taky IIo-
BEePXHIO Ha3WBAIOTh MeHickoM (maJu. 61).

Man. 60 Man. 61

Komu mu manmBaemo pigmHy B HOCyAWHY, BOHA 3aiiMae B Hil HeBHUN
npoctip. IIpocrtip, axuii 3aiiMae piguHa B HOCYAWHi, Ha3WBaIOTH 06’ €MOM
pinmH].

Onunurniero 06’emy B CI € omun merp KyOiunmit (1 m3). Ilna Bumipro-
BaHHSA MICTKOCTI moCcyauHU — 00’€My pimimHN, SKYy MOKe MICTUTHU BIIEPTH
HAIIOBHEHA IIOCYAWHA, — BUKOPUCTOBYIOTH OAWHUIIO, AKY HAa3WBAIOTHh OAUH
aitp (1 a). BuxkopuctoByooTh ¥ iHmm omuHMIii 06’emy i micTtkocti: 1 am3,
1 cm3, 1 M. S3B’A30K MiXK IUMH OUHUIIAMHU IOKAa3aHO B Tabaumi 3.

Tabruus 3
Oog,gﬁgui I1m® | 0,1m® | 0,00 M| 1am® | 100 cv?| 10 em® | 1 omd
OpuHnIi
Omsil | 1000 1 | 1001 | 10 1z | 01x | 0,01x |0,001x

s Toro 1mo6 BuUMipaTH 00°eM OyAL-AKOl pimmmwm,
BUKOPHCTOBYIOTH TpaayioBaHi mocyguHum (Maa. 62):
MEH3YPKH, BUMipIOBAJILHI MUIiHAPH, OIOPETKI, KOJIOM.
Meanuni mmpunu TaxkoK IporpagyioBaHo, o0 3Ha-
TH, CKiJIbKHU JIIKiB BBOJUTU XBOPOMY. ¥ TOPIiBJIi BHUKO-
PHCTOBYIOTH MOCYIWHU, IKi MaoTh MicTKicts 0,33 i,
0,51, 0,795 1, 1 1, 1,5 1, 2 1.

ITosiTps, aAxe oTouye 3eMJ0, — IIe CYMiIll PisHUX
razie. Mu He 6aumMMoO IOBiTPs, aje 3HAEMO, IO BOHO
icHye, i MOXKeMO cIocTepiraTu #oro MposaBU.
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Harpirte mosiTpa migaimae moBiTpaHi Kyai (maa. 63). Mereoposoriuni
30HIH, AKi BUKOPHCTOBYIOTh JIJIs JOCJiM:KEHHs BepXHiX IapiB aTmocdepu
3eMJ1i, HAITOBHIOIOTH JIETKUM T'a30M — TeJieEM.

Man. 63 Man. 64 Man. 65

Bogonasu, 106 mepebysaTu moBruii uac miJ BOJOI0, 0epyTh i3 coboio
6asoHu 3i cTucHeHuM moBiTpsaMm (maji. 64). IlosiTpsa pyxae mapycHi cymHa
(mai. 65).

Ilig wac mBuAKOro pyxy, mepedyBaioun B aBTOMOOiIi, moi3ai, a TaKoX
KOJIX ZMe BiTep, BiuyBaeMo HOBITpA HaBKOJO Hac. MOro MOXKHA BUSABUTH
# 3a TOIOMOTOIO JOCJimiB.

Hocaig 3. 3aHypUMO CKJIAHKY IOTOPU JHOM y IIOCYAMHY 3 BOmOK. Boma
He OyJe BXOAUTHU B CKJAHKY, TOMY II[O TaM € HOBiTpa. Haxmammo cKJISH-
Ky, IIOBiTpPA BUXOJINTH, a BoJAa 3aiimae ioro micie (maj. 66).

v oy

Man. 66 Man. 67

BurkopucroByooun 110 BJIACTHUBICTb, IOBITPSA MOKHA IIepPEJIUBATU
3 mocyaunu 1 B mocyauHy 2, oro MOKHA KoHcepByBaTu (Maj. 67).

Hocaimg 4. 3axpmeMo HajgbIleM OTBip IMIpuUIla i HATUCHEMO Ha MOro
mopiieHb. Ilopielns 0e3 BEIMKUX 3YCHJb MEPEMiIlyeThesd, 06’eM HOBiTpSA
3MeHIlyeTheA (Maj. 68).

T'azu JerKo CTUCKAIOTHCA.
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Tl'a3u MaioTh Il OAHY OCOOJIMBY BJIACTUBICTh, AKOIL
He MaloTh TBepAi Tija i pigmHa, a came:

BOHU 3aiMAIOTh MOBHICTIO BCIO HAJaHy iM MiCTKiCTB.

Hocaig 5. HamoBHUMO OZHY KOJIOY OKCHIOM a30Ty ey
(raz uepBOHO-KOPUYHEBOTO KOJLOPY) i Hakpuemo ii
apkyiem mamnepy. ITocraBumo ii Ha Apyry KoJly Tak,
K TOKaszaHo Ha MasioHKY 69. 3abepemo mamip — ras
3alIOBHUTH JPYTy KOJOY. / K

allV
3AMNTAHHA 0O BUBYEHOIO Man. 69

1. dxy peuoBMHY MOKHA IOGAUNTH OJHOUYACHO Y TBEPAOMY, PiAKOMY i rasy-
BaTOMY CTaHax?

2. HasBiTh 3arajbHi BJIaCTUBOCTI TBEPAUX TiJ; PiouH.

3. fIki piguuuM Bu 3HaeTe?

4. Tino 36epirae cBiii 00’eM, aJjie Jerko 3MiHIO€ popmy. ¥ AKOMY CTaHi mepe-
6yBae Tijgo?

5. Aki saransHi BaacTuBocTi rasis?

6. Y sxomy cTaHi mepebyBae Tij0, SKII[O BOHO He 30epirae Hi ¢hpopmu, Hi 00’ emy?

§ 10. ATPETATHI CTAHU PEHOBUHU

3aJjie’kxHO BiJf YMOB ofHA II Ta caMa peuyoBMHA MOKe IepebyBaTu B pis-
HUX cTaHax: maeepdomy, pioxomy i easyeamomy. 1Ii craHm HasuUBaIOTh
arperaTHuMu (3 Jjar. aggregatus — npuedunyi, 36’43y10). PedoBuHa MOKe
epexXoAUTU 3 OJHOTO arperaTHOTO CTaHy B iHIIUM. ¥ IpUpPoOAi arperatHi
CTaHU 3MiHIOIOTHCS B MIMPOKUX Macintabax (maj. 70). 3 moBepxXoHb OKea-
HiB, MOpPiB, 03ep, PiUOK BUIIAPOBYETHCA BOJA, a IIiJ] YaC OXOJIOMAKEHHSA BO-
ISHOI mapu YTBOPIOIOTHCA XMapH, poca, TyMaH, cHir. Piuku i1 o3epa B3uUM-
Ky 3aMep3aloTh, a HaBecHi Jifx 1 cHir Tanyrhb. Ilepexis peyoBMHUM 3 OJHOTO
CTaHy B iHINIWHN IMTMPOKO BUKOPHCTOBYIOTH Y METAJyprii, HampuKJIam, Iix
yac IJaBJE€HHS MeTaJiB, 00 OTpUMATH 3 HUX CIJIaBU: OPOH3Y, JIATYHD;
Is uTTA getaneii. OTpuMany mif yac HarpiBaHHSA BOAU Iapy BUKOPUCTO-
BYIOTH [OJId O0epTaHHsS MMApoOBUX TYpOiH HA eJeKTPOCTAHIIiAX. 3pimsxeHi

ra3m 3aCTOCOBYIOTH Yy XOJIONUJIBHUKAX.

3
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IITo6 sposymiTu 3asHaUYeHi BUIIe IIPOIlECU i BMiTHU
KepyBaTu O0araTbMa 3 HUX, IIOTPiOHO 3HATH, 3a AKUX
YMOB peUYOBHHA IIepe0yBae B TOMY UM iHIIIOMY arpe-
raTHOMY CTaHi, SIKi BJIACTHMBOCTiI KOYKHOTO i3 I[MX CTa-
HiB i II10 mOTPiOHO AJA HMepexony PeYOBUHHU 3 OLHOTO
cTaHy B iHIIIMIA.

Ham y:xe Bimomo, IO MOJIEKYJM OOHi€l peUYOBUHU
Yy TBEPAOMY, PiIKOMY ¥ ra3dyBaTOMy CTaHAaX Ti caMi, BOHU
HIiUMM He BifpisHaioTbcsa omHa Bim omuoi. Teepmi Tina
B 3BHUAHMX yMoBax 30epiratoTb Gopmy i o6’em. Ile
TOSACHIOETBCS THUM, III0 ATOMHK a00 MOJIEKYJIH OiJIbIIIOCTi
TBepPAUX TiJ, TaKUX AK Jinx (Maa. 71, a), cinb, HadTasiH,
MeTaJiv, PO3MIiIleHi B meBHOMY Mopsaaky. Taki Tija Hasu-
BalOTh Kpucragivaumu. Yactuaku (atomu abo MOJIEKY-
JIM) IUX TiJI 3aB:KOU IIepe0yBaloTh y Pyci, aje pyXaioTh-
cs BOHU HABKOJIO II€BHOI TOUKM IIOAIOHO IO MasTHHUKA,
TOOTO KOJMBAIOTHLCA. JacTHHKA He MOXKe IIePeMiCTUTHUCS
JaJIeKo Bin 11iel Touxkm, TOMy TBepjae Tijso 30epirae ¢op-
my. Ieaki TBepzi Tija, HaWPUKJIAL CHixKMHKY (MaJ. 72),
MaloTh MPUPOAHO IIPAaBUJIBHY 1 KpacuBy (hopMmy.

ITopsn 3 xpucramiuyHMMHW TBEPAUMM TijlaMU Tpail-
JIAIOTBCA aMop(Hi TBepAi Tina, y AKMX, Ha BigMiHYy Bix
KpUCTAJIiB, HEMa€ CTPOTOro IOPAAKY B PO3MilleHHi
aTtomiB. B amopdHuUX Tin ¢isuuHi BIacTUBOCTI B ycix Ha-
OpAMKaX OJHAKOBI (BoHH [1e)OPMYIOTHCS, HPOBOAATD
TEILIO OJHAKOBO B yCiX HaIIpsaMax, He MAlOoTh CTAJIOI TeM-
mepatypu ILIaBieHHs). o aMophHMUX TijT HaJIEKUTH
CKJIO, 0araTo IjacTMac, CMoJIa, KaHi(oJsb (BUKOPUCTOBY-
€TbCA I TTasgHHA METAJiB), IIYKPOBUH JILOAAHUK TOIIIO.

BiactuBocTi pifinH MOACHIOIOTHCA MAJUMU TPOMiXK-
KaMu MiXK IXHiMM MOJeKyJaMu: BOHU B piAmHax «yIa-
KoBaHi» Tak IrijabHO (Maja. 71, 6), 10 BigcTaHb MiXK
KOXHUMM JBOMa 3 HHUX MeEHIIa BiJi po3MipiB camux
moJsekyJs. Ha Takux BiAcTaHAX IPUTATAHHSI MOJIEKYJI
3HAYHe, ajle MeHIIe, HiK y TBepaux Tizax. Ock dyomy
MOJIEKYJIM PiIMHM He PO3XOAATHCS HA BeJHKi Bimcra-
Hi 1 piguHa y sBuuaiiHnx ymoBax 30epirae csiii 06’eM.
IIpore mpuTAaranusa MOJIEKYJ PiINHY BiKe He TaKe BeJH-
Ke, 11100 BoHa 30epirasua cBoio dopmy. Ile moscHIOe, 1110
pimmay HaOyBaOTh (hOPMU IMOCYAUHU i X JIETKO MOXKHA
nepeauTtu B immry mocyauny. CTHCKaoouu piawHy, MU
Tak 30JIMKyeMO 1i MOJIEKYJIN, 1[0 BOHU IIOYMHAIOTH Bill-
mIToBxyBaTuch. OCh UOMY PiAWMHU BaXKKO CTHUCHYTH.

T'az MoikHa CTHCHYTH TakK, IO HOTO 00’€eM 3MEH-
HIUThLCA B OaraTo pasiB. Ile mosACHIOETHCS TUM, IO Bin-
cTaHi MiK MoOJeKyJaMHu Trasy 3HAUHO OiJbII Bim poa3mi-
piB camux moJiekya (mas. 71, g8). Ha Takux Bimcramsax
MOJIEKYJIN My:Ke CJIa0KO MPUTATYIOTHCA OJHA IO OMHOI,
caMe TOMY rasu He MAalOTh BJAacHOI (opmu if 06’eMy.



TEIIJIOBI ABHIIJA

—
3AMNTAHHA 0O BUBYEHOIO

1.V AKkux arperaTHMX CTaHaxX MOXKe IepeOyBaTu peuoBmHA?

2. YuMm BigpisHAIOTHCA MidK cO00I0 arperaTHi cTaHU PeYOBUHI?

3. fK posmilleHi MoJIeKyJIu Tijla Y TBEPAOMY, PiIKOMY i razyBaToMy cTaHax?
4. HasBiTh peuoBUHU, AKi OJHOYACHO MOXKYTh IIepedyBaT B PisHUX CTAHAX.

§ 11. NMAABAEHHA 1 KPUCTAAISAUIA TBEPAUX TIA.
NMIATOMA TEINAOTA NAABAEHHA PEMOBUHUA

CmoocrepeskenHsa. BuiiMmeMo 3 MOPO3UIIbL-
HOI KaMepu JIijJi, IIOKJaJAeMoO Horo B TapiJKy.
Yepes meBHUM Yac BiH IIOYHE TAaHYTH i IIO-
BHICTIO IIePeTBOPUTHCA HA BOAY.

Hocaig 1. BisbmMemo mIMaTouKku OJIOBa
a00 CBUHI[IO, IIOMICTHMO iX y CTaJeBY JIOMK-
Ky i OymeMo HarpiBaTu Ha CIMPTiBIL abo ra-
30BOMY HadbHUKY (Majs. 73). OsoBo mouHe U
MJIABUTUCA ¥ IIOBHICTIO mTepeiijie B PigKkmit
crau. IlpuiiMmeMo JOKKY 3 PIAKUM OJOBOM
iz monym’sa mambHuUKAa. OJIOBO IIOUHE KpUC-

TaJIi3yBaTHCA i IIOBHICTIO IEPEeTBOPUTLCA Ha
TBepJe Tijo, AKke MmaTumMe (hopMy JOKKH.
Otr:xe, HarpiBarmoum Tija, iX MOKHa IIe-

peBecTH 3 TBEepPAOTO CTaHy B pigkwuii, i, HaB- Man. 73
MmaKu, OXOJIOMKYIOUM — 3 DPIIKOTO CcTaHy '
B TBEPIUU.

IIpouec mepexogy peYOBHHH 3 TBEPHOT0 CTaHy B PigKWii HA3WBAIOTh
NAa6LeHHAM, a NMPOLEeC NMepexoay PEeYOBUHH 3 PigJKOro CTaHy B TBEp-
Iuil — Kkpucmanisayiero.

Y3uMKy, BOCeHH, HaBECHi, KOJI TeMIlepaTypa moBiTpa moxke oytu 0 °C,
TAHYTh CHIir i Jifg, ajse BogHOuac 3aMepsae Boga. 3a Temueparypu 0 °C cuir
i gig TaHyTh (MJIABIATBHCS), a BoJa — 3aMepaa€ (TBepaHe).

Ha IliBHoui Ta B AHTapKTHAi, Je TeMIepaTypa MHOBiTpA MOiKe OIycC-
Karucsa Hu:kde Bim —40 °C, He MOMKHA KOPUCTYBaTHUCA PTYTHUM TepMOMe-
TpoM, 00 PTyTh TBepaue 3a Temieparypu —39 °C. Tam BUKOPHCTOBYIOTH
CIIIPTOBi TEPMOMETPHM, TOMY IO COUPT 3aMepaae 3a Temuepatrypu —114 °C.

KoxxHa peuoBuHa miaaBUTHCSA ab0 KPUCTANIIZYEThCA 3a IEBHOI TeMIlepa-
Typu. Temmeparypy, 3a AKOi peuyoBHMHA MJIABUTHCA, HA3WBAIOTL TeMIlepa-
TYypoI0 IJIABJIEHHSA, a 3a KOl TBepjHe, — TeMIEepPaTypo KpPUCTAJi3aiii.
3 mocuimiB Bimomo, ITTO0 PEeUYOBMHU TBEPAHYTH 3a Tiei camoi TeMIepaTypu, 3a
AKoi miaaBaaAThes. Ilig yac mIaBiIeHHA Tija MOTJINMHAIOTH TEILIOTY, a Wi dac
TBePAHEHHS — TEeILIOTY BUALIAIOTH. SHAUCHHS TeMIepaTypHu ILIaBJIeHHS AJIs
YACTOBKMBAHUX PEUOBMH IIOAAaHO B Tadmuili 4 (muB. c. 48).

Hocaig 2. ¥V mocyauny 3 IpyqoYKaMu JILOAY IIOMiCTIMO TepMOMETD i Oyne-
Mo ii migirpiBatu (mas. 74). Jlix ramytume, a Tepmomerp mokasyBatume 0 °C.
IToxku Becw mim He posraHe, Temmeparypa (0 °C) y mocyamHi He 3MiHIOBATH-
MeThbCA.
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Man. 74

Ilig vac nIaBJIeHHS PEYOBUHHU TeMIIepaTypa il He 3MiHIOEThCA.

Hocaig 3. ITocTaBuMO Ha IMAJIBKY TEPE3iB 3aKPUTY IOCYAUHY 3 JIHLOIOM,
3piBHOBasKMMO Tepesu (Maja. 75, a). Uepes akwuiicy uac jig postaHe. Pis-
HOBara TepesiB He mopymuThbea (Maa. 75, 0).

ITix yac mepexogy pPeYOBMHM 3 OMHOTO CTaHy B iHIMI ii Maca He 3MiHIO-
€ThCA.

Man. 75 Man. 76

Hocaig 4. HaniemMo B CKIAHY ILIAIIKY BOAM 1 11ijbHO Iii 3aKkpuemo. Ilo-
MicTHMO IO IIOCYAUMHY 3 BOAOIO B XOJOIMILHY KaMepy. Kosu Boma sameps-
He, IJIAIIKA TPicHe, TOMY IIO0 00’eM JbOAY OinbIiuii, HidK Bomu (Maj. 76).

IIig wac mepexoay pe4YOBHMHHU 3 OJHOTO CTaHY B iHIIWN 3MiHIOETHCHA TyC-
THHA, a OT:Ke, 1 00’eM JaHOI MACH PEYOBUHH.

Tenep 3’sicyeMoO, BiJl 4OTo 3aJeKUTh KiJBKIiCTH TEILIOTH, AKY IIOTPiOHO
3aTPaTUTH, 100 PO3IJIABUTH KPUCTAJiIUHEe Tijgo (3a TeMIlepaTypH IJIaBJIeH-
HA), a00 SKa BUIIIAETHCSA IIiJ Yac MOro Kpucrajisairii.

Hocaim 5. B ogpmifi mocymuni Oymemo mniaaButu 100 T CcBUHITIO
(mag. 77, a), a B immiit — 200 r (man. 77, 0). SIkio HarpiBHUKYM OTHAKOBI,
TO mobaummo, 10 Ay miaBaeHHsa 200 r cBUHIIO Tpeba 3aTPATUTU OLIBIITY
KingpkicTe Temmrotru, Hisk gad 100 r.
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KinbKicTh TemiaoTH, AKa MOTPiOHA MJid IJIaBJEHHS Tijia, 3aJIeKUTHh Bim
oro Macu.

Jocaig 6. Ha omgHakoBUX HATrPiBHUKAX B OOHIN HOCYyAWHI OyaeMo MJIaBU-
™ 100 r cBuHIo (Manx. 78, a), a B immiit — 100 r omoBa (man. 78, 6).
Y pesyabTaTi mociaimy mobaummo, IO AJA ILJIaBJIEHHS 0JI0Ba IIOTPiOHO 3a-
TPATUTHU OLIBINTY KiJbKICTH TEIJIOTH, HiXK IJId IJIABJIEHHS CBUHILIO.

Man. 77

CBuHeIb Ouoso

Man. 78

KinpkicTs TemmoTu, AKa mMoTpPiOHaA MJId IIaBJEHHS Tija, 3aJIeKUTh Bifg
poay peuoBHHH, 3 AKOI BUTOTOBJIEHO Tilo.

Besnuuuny, 1110 XxapaKTepusye eHEepreTUYHi 3aTpaTU Ha IJIaBJeHHA 1 KI
IeBHOI PEeYOBMHU, HA3BAIHM IIMTOMOIO TEILIOTOI0 ILIABJICHHS PEYOBMHM. i
MO3HAYAIOTh MaJIOI0 T'PeIlbKolo Jitepoio A (mamOma). OOMHUIIEI0O TUTOMOIL
TerioTu niaaBiaeHHA peuoBuHY B Cl € omun mxoyas Ha kimorpam (1 d:x/kr).

IIutomMy TemyjoTy IJIaBJIeHHSA PEYOBMHM BU3HAYAIOTH 3a JOIOMOIOI0 JIO-
ciaigiB. Byjso BcTaHOBJIEHO, IO IIMTOMA TEIJIOTA ILJIABJEHHSA JHOAY HOPiB-
uioe 340 000 (3,4 - 105) Ik /kr. Ile osHauae, 110 IJA IEePETBOPEHHSA GpyC-
Ka Jbony Macoio 1 Kr (3a temmneparypu miaasiaeHHs 0 °C) Ha Boxy moTpiOdHO
darpatutu 340 000 Ik emeprii. Ilix yac 3BOpOTHOTO mpollecy — KpUCTAaJIi-
3amii — Taka caMa KiJIbKiCTh TEIJIOTH BUIIJIUTHCH.

INIumoma mennoma nnaénenHa pevosunu — (isuuyHa BeIUUYWHA, IO
IMOKa3y€, AKY KiJbKICTh TEIJIOTHM NOTPiOHO Hamatu Tixy macor 1 Kr,
1100 IMepPeTBOPUTH HOro HA PiAMHY 3a TeMIIEPATYypPM ILJIABJIEHHS.

3 mociigiB BUSHAUEHO MHUTOMY TEILJIOTY IJIABJIEHHSA IJA KOKHOI pedo-
BUHU, 3HAUEHHA SKOI AJIA YaCTOB/KMBAHUX PEYOBUH MOAAHO B TabmuIli 4.
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IInToMa TemaoTa IJIABJICHHS PEYOBUH
(3a TeMIepaTypu IJaBJIEHHA i HOPMAJIbHOTO

atMochepHOTro THCKY) Tabauus 4

IIutoma Temnepary- IIutoma Temmnepary-
Pesonmma | ;2o omm | 1 (cpuera- || Pewommma | (0O, | i (epmera-

A, Ix/6r | ;isawmii), °C A, /KT aizanir), °C
Aurominii 393 000 660 Craub, 85 000—- 1100-1500

YaByH 140 000

Jlin 332 400 0 3oJ10TO 67 000 1064
3auiso 270 000 1535 Bozeusn 58 600 -259
Mins 213 000 1085 OsioBO 59 000 232
Bouabppam 185 000 3387 CBuHelb 24 300 327
Croupt 105 000 -98 Kucensn 13 800 —-218
Cpib6uo 87 300 962 PryTh 11 700 -39

Illo6 00YHCIAUTH KiIBKicTh TemIoTH @, AKY MOTPiOHO 3aTPATUTH IJIA
IUIABJIEHHA Tijla Macol0 m, y3sTOTO 3a TeMIepPaTypHu ILIaBJIeHHS, Tpeda
MUTOMY TEILIOTY ILIABJIEHHS A MOMHOJKUTH HA Macy Tijxa:

Q = Am.

KinekicTs TemmoTu, ssiKa BUALISAETHCA IIiJ Yac TBEepPAHEHHS Tijia Macolo
m, TaKOYK BU3HAYAIOTH 3a Iie0 (GopMyJIoio.

IIpomecu HarpiBanHsa i KpucTasisaiiii MoxxkHa 300pasutu rpadiuno. ITo
oci Oy BiAKJIamaOTh 3HAUEHHA TEMIIepaTypPU PEUOBUHU, a 1o oci Ox — uac
HarpiBaHHA i IaBJIeHHA peuoBuHU. Hampukiaanm, Ha MaIiOHKY 79 rpadiuso
300pasKkeHo Ipollec HATPiBaHHS i MJIaBJeHHA JbOAY Ta HarpiBaHHS BOIU.
I'padix HarpiBamHs i IIaB/IeHHSA PEUYOBUHU CKJIALAETHCSA 3 TPHOX MiJAHOK:
IJIs HaArpiBaHHS JIBOAY — Ie OmpsMa JiHisg 3 MeBHUM KYTOM HAXWUIy, AKUNA
3aJIKUTh Bil 3HAUEHHA MIUTOMOI TEIJIOEMHOCTI PEUOBMHU: IMO OijbIme
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TEIIJIOBI ABHIIJA

ii 3HaUYeHHs, TO MEHIINN HAXWJ, TEMIepaTypa JboAy 30iJbIIyeThCS IIPAMO
IPOMNOPIIIAHO A0 Yacy HarpiBaHHA; AJIS ILJIaBJIEHHS JIbOAY — IIe TOPH30H-
TaJbHA JIiHisA, TeMIepaTrypa CyMilIi BOAM i JILOAY 3aJIMIIAETHLCA CTAJIOIO
i mopiBHIOE TeMmepaTypi HJaBJIeHHA JbOAY AOTHU, NTOKU BECh JIiJ He po3Ta-
He; JJIA HarpiBaHHA YTBOPEHOI BOAW — MpAMa JIiHidA, KYyT HAXUJy AKOl BU-
3HAYAETLCA IIMTOMOIO TEIIJIOEMHICTIO BOou, i 3HaueHHs OiJjbIlle, HiMK M
JBOOY, TOMY i HaxXWJ MEHIIIUH, TeMIlepaTypa BOAU 30iJbINMYETHCA IIPAMO
OPOIIOPIIifiHO A0 Yacy.

—
3AMNTAHHA 0O BUBYEHOIO

1. IITo Take miaaBiaeHHs Tin?

2. IlTo ma3smBalOTh KpHUCTAIi3aIlieo peuoBuHMU?

3. SIk 3MiHIOETBCA TeMmepaTypa Tijla mijJ yac MJIaBJeHHSA i Kpucrasaisarmii?

4. Ik 3MiHIOETBCA Maca Tija i yac mepeTBOPEHHSA IOr0 3 TBEPAOTO CTAaHY
B pigkwuit i maBmaxu?

5. Big uoro 3ajieXuTh KiJbKiCTh TEIJIOTH, SKY IIOTPiOHO 3aTPATUTH, IS
PO3IIAaBJIeHHS KPHUCTAJIUHOTO Tija abo AKa BUIIIAETBCA IIig uac iioro
KpucTasisaiii?

6. Illo Take muUTOMA TEIJIOTA ILJIABJIECHHSA PEUOBUHU?

PO3B’A3YEMO PA3OM

1. Kopucryouncs Tadauieio 4, 3’sacyiiTe, y AKOMY CTaHi 3HAXOMSATHCS
meTanu: cpibjo, 30JI0TO, MiAb, adOMiHil, BoJb(MpPaM, CTaJIb 3a TeMIepaTypu
1000 °C?

Bionosgiods: cpibiio, amoMiHili — y pifKoMy cTaHi; 30JI0TO, Mifb, BOJb-
¢dpam, cTagb — y TBEPAOMY CTaHi.

2. Ky KinbKicTh TemI0TH MOTPiIOHO 3aTpaTUTH, ITO00 PO3MIABUTU 1 KT
CBHUHI[IO, y3ATOro 3a Temneparypu 27 °C?

IO auo: PosB’s3auusga
m =1 I:T Ias1 Toro mo0 pOSILIABUTU CBUHEIb, HOT0 IIO-
t=27°C . TPi6HO HATPiTM MO TeMIepaTypu ILJIaBJeHH:d, a II0-
b, =327 °C . TiM POSIJIABUTH.
¢ =140 x/(xr - °C) KinpkicThs TemmoTu, Ky HOTPiOHO 3aTpaTUTH
A =24 300 [ox/kr Ha HarpiBaHHA CBUHI[IO, BU3HA4YaeMoO 3a (OpMy-
Q-2 JI0IO:

Q, =cm(t  — 1)

KinbkicTs TemmoTu, AKy MIOTPiOHO 3aTpaTUTH, IMOO PO3IMJIABUTU CBU-
Hellb, BU3HAUYAEMO 3a )OPMYJIOIO:
Q, = Am.
Toxai KinBKiCcTh TEIJIOTH, 3aTpadeHy Ha HarpiBaHHA i MJIaBJIeHHA CBUH-
10, BUBHAUMMO TaK:

Q=Q, +Q,=cm(t,, —1t)+im=m(c(t, —t)+ i)
IligcTaBuBIIY 3HAUYEHHS BEJIUUYNH, OTPUMAEMO:
Q@ =1 xr (140 Ix/(xr - °C) (327 °C — 27 °C) + 24 300 Ix/Kr) =
=66 300 [I)x = 66,3 KI[K.
Biodnosidv: 66 300 Ix = 66,3 xllx.
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e
55 3ADAYI TA BMPABM

PiBens A

70. VY Boxi mmaBae jin (Temmeparypa Boau i Jgbomy omHaxosa — 0 °C).
OmuH yueHb CTBEPIKYE, IO BOAa 3aMeps3He, a APYruii — IIMo JIiJ pos3TaHe.
Bupiits cymnepeuky.

71. Yomy 0J0BO MOKHA PO3IJIaBUTU B IOJYM’I CBiUKM, a 3aai30 — Hi?
72. $Ky KigbKicTh TEILIOTH IOTPiIOHO 3aTpaTUTH, ITO0 PO3IIABUTH 2 KI
cpibsa, B3ATOTO 3a TeMIIepaTypHU IJIABJIEHHI?

73. S$Ky KimbkicTh TemmoTu Tpeba 3aTpaTuTH, 1100 posronuTu 10 Kr Jbo-
Iy, BasToro 3a Temmeparypu 0 °C? IloscHiTh pPO3B’A30K.

74. $SIky macy sojioTa MOKHA PO3MJIABUTH, 3aTpatuBinm 125 kIl Ter-
Jotu?

75. $lKa KiJbKicTh TENJOTH BUIIJINTHCA IiJ Yac 3aMep3aHHs BOAU MAaCOIO
5 Kr 3a Temneparypu 0 °C?

Pisens b

76. BecHolo, KoIHu TeMIepaTypa IoBiTps Habarato Bumia 3a 0 °C, mix e
TpUBAJINI Yac He TaHe i, HAaBNAKW, BOCEHU, KOJHU TeMIlepaTypa IIOBiTps
am:kua Big 0 °C, Bozma me Bimpasy samepsae. Homy?

77. Yu MOKHA PO3IMJIABJIEHUM METAJIOM 3aMOPO3UTHU BOLY?

78. SRy KinbKicTh TemsoTu Tpeba 3aTpPaTUTH, 1100 POIILIABUTU 2 KI 0JIO-
Ba, B3aTOoro 3a temueparypu 0 °C?

79. $Ky KinbpKicTh TemsaoTu Tpeba 3aTpaTUTH, 100 IIOBHICTIO PO3ILIABUTHU
CBUHIIEBY INTaby Macoio 4 Kr, remneparypa saxkoi 7 °C?

80. AumnmowminieBa mraba, mMaca aKoi 5 Kr, mae temmnepatrypy 20 °C. YUwu
MOJKHA MOBHICTIO PO3ILIaBUTH TaKy ITady, Hagasmiu it 500 kK eHeprii?
81. Jlna arkoi peuoBumHM Ha rpadiry (mana. 80) sobpaxkeHOo IIpoliecu
HarpiBaHHA i mIaBjIeHHA?

t, °CA

1064

o
/

Man. 80

§ 12. BUTIAPOBYBAHHA | KOHAEHCAUISA PIAMH.
NMITOMA TENAOTA NMAPOYTBOPEHHA PEHOBMHU

Cuoocrepe:xenns 1. YIiTKy, IIicida TOro SIK HIpoiife oI, KAJJIOMi IIIBUI-
KO BHCHUXAIOTh; yBeuepi, KOJIM IIOBITPA CTA€ XOJIOAHIIIINM, BUIIAJAa€ poca.
SAKIO 3aaMINNTH Ha BOTHI IIOCYAMHY 3 BOJOIO, TO Uepes AesIKHN dac BOAU
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B IIOCYAUWHI He 3aJUINUTHCS, TOMY IO BOHA BUKUIUTL. OT:Ke, PiTUHUA MO-
JKYTh BHIIAPOBYBATHCHA, TOOTO IIePEeTBOPIOBATHCA B ra3yBaTuii ctal. JIerko
ImepeKOHATHCHA, IO BHUIa TeMIlepaTypa, TO iHTeHCHBHiIlle BimOyBaeThCs
et mporec. Tak, YIITKY Kalio:Ki BUCHMXAIOTh IIBHUINE, HiK HaBecHiI abo
BOCEHU.

IIpoiiec mepeTBopeHHs pimuHM B mapy (y rasyBaTHil CTaH) Ha3UBAIOTh
napoymeopeHHAM.

€ nBa croco6u IepeTBOPEHHS PiAWHU B ra3yBaTHUH CTaH: BUNIAPOBYBaH-
HA i KHITiHHA.

BunapoByBaHHA — Iie MapOyTBOPEHHS, IKe Bi0OyBa€THCS 3 BiJIBHOI IIO-
BepXHi piguHH.

BumnapoByBaHHs Big0OyBaeThcsA 3a OyIb-AKOI TeMmOepaTypu, aje IITBUI-
KicTb #ioro 3ayie:KuUTh Bif KinbKox mpuuuH. I1[o6 mepekoHaTucsa B IILOMY,
BUKOHAEMO TaKi mociinu.

Hocaig 1. Ha nmamip xanaemo edipy, Bogu, coupTy, oJii. CIlouaTKy BU-
napyerbcsa edip, moTiMm — cImpT, Boja, a 0JiA BUCHUXATUME KiJbKa THiB.

IIBuaKicTs, BUNAPOBYBAHHA 3aJI€KUTH Bi BUAY PiIuMHM.

Hocaxim 2. HanmemMo ogHAKOBY KiJbKICTh BOAM Y CKJASHKY i IITHPOKY
Tapiaky. Boga cmouaTKy BUIIapyeThCsA 3 TapiiKM, a MOTIM — 3i CKISHKH.

[IBuaKicTs BUIAPOBYBAHHA 3aJI€;KUTH Bil IJIOIII MOBEPXHi piguHU.

Hocaim 3. Oxmy TapiikKy 3 BOI0OI0 TOCTAaBMMO Ha CTOJi B KimHAaTi,
a immy — Ha GaTapero omajieHHA abo B iHIme Temse micie. Boma cmouaTky
BUIIAPYETHCA B TiH TApPiJIli, AKa CTOITh y TEILIIIIIOMY MiCITi.

IlIBuakicTs BUIIAPOBYBAHHA 3aJICSKMTHh BiJl TeMIepaTypu piguHH.

Crocrepe:xenna 2. Bunpany 6iiusHy po3BilllyIOTH AJIA IIPOCYIIIYBAHHS.
Y cyxy, BITpAHY M TeIL Iy Moroay 0iTM3HAa BUCYIITYE€ThCSI Ha0araTo IIIBUAIIE, HidKy
Xy ab0 IPOXOJIOAHY IIOTOAY.

IIBuakicTh BUIIAPOBYBAHHSA 3aJIESKUTHh BiJl HASBHOCTI IOTOKIB MOBIiTpA
i #ioro BOJIOrOCTI.

Or:ke, 3HAIOUM OPUYUHU, Biff AKUX 3aJEKUTh HIBUIKICTH BUIIAPOBY-
BaHHA PiAWHU, MU MOKEMO IIOSACHUTH Temep, IJd Y0oro, HAIPUKJIaI, IIepe-
JUBAIOTH Yall 3i CKIAHKUN B OJIIOAIE, IMYTh Ha TapadYuil OOpIN UM Karry,
KOPUCTYIOTHCS BisiJIOM 3a BHCOKOI TeMIOepaTypu HOBiTpH.

3a meBHOI TeMmIeparTypu (TeMmepaTypu KHIIIHHA) piIvHNW TOUYMHA-
I0Th iHTEHCMBHO BUIAPOBYBaTHCS He JIHUIIE 3 IIOBEPXHi, a I i3 cepemuHu,
3 yTBOpeHHAM OyabbOariok. Ile aBuille HasWBaOTh KMIMiHHAM (Maj. 81).

Kuninna — 1e iHTeHCUBHE ITAPOYTBOPEHHS HE TiJIBKM 3 BiIbHOI IMOBEpPX-
Hi piguHHN, a ¥ 3 yCchOro 00’€My BCepeauHy Oyah0alIOK Mapu, AKi mpu
IIbOMY BUHUKAIOTH.
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3HaUeHHs TeMIOepaTypu KHUIiHHS pi-
IVH 3aJ€KUTDh Bil aTMOCHEPHOTO THUCKY.
Y Tabauili 5 mogaHO 3HAUEHHS TeMIIepa-
TypU KUIIHHA [JeAKUX PiAuMH 3a HOP-
MaJILHOTO AaTMochepHOro THUCKY: Boma
Kunuth 3a Temueparypu 100 °C, are-
ToH — 57 °C, pigKuii KMCeHb — 3a TeM-
neparypu —183 °C.

3 [mociaimgiB BimoMo, IO 3 OXOJO-

: MKEeHHSIM rasiB [0 IIeBHOI TeMIepaTypu

Man. 81 (TeMImepaTypu KOHJeHcallil) BOHU IIO-
YMHAIOTh 3PifKyBaTHUCA i CTAIOTh piau-
HaMu. ¥ CTaHOBJIEHO, IO IIe BiZOyBaeThCA 3a TAKOI caMoi TeMIepaTypu, 3a
AKol BiamoBigHA pimmHa KunuTh. Ile 3BOpoTHI mpollecu, AK i B pasi mepe-
TBOPEHHS BOAM B JIiJi, HAIIPAMOK IEePEeTBOPEHHS 3aJeKUTh Bil KOHKDPETHUX
bismUHUX yMOB: AKINO pifnHa HaOyBae TEIJOTH, TO KUIUTL i IIePETBOPIO-
€ThCS Yy TasyBaTHU CTaH; AKIIO r'a3 Bifjgae TeIJIOTy, TO BiH 3pimKyeThCsd,
TOOTO KOHAeHCYyeThcA. Hampukaan, aMmiak KOHIEHCYEThCS 3a TeMIIepaTypu
-33,4 °C, pigkuit kucenb — 3a —183 °C.

Y moBiTpi € 6arato BogsaHOI mapu. Kosiu moBiTpsa 0X0J0mKYEThC, IIapa
HepexXoauTh V PiAKUI CTaH: YTBOPIOIOTLCA XMapHu, TyMaH, poca.

Temep 3’sAcyeMo, BiJf YOTO 3aJ€KUTh KiJBbKiCTh TEILIOTH, AKY IIOTPiOHO
3aTpaTuTH, IM00 BUIIAPYBATH PiAMHY 3a TeMIepaTypu KHUIIIHHS abo sgxa
BUIiNsAeThCA Hix yac I KoHAeHcAalrii.

100 r
50 r
@ H ©® 5

P
Man. 82

Hocaig 4. IlocraBuMO Ha HJIUTY ABi IMOCYAWHUH, B OAHY Hawmemo 50 r
Bogu (Maja. 82, a), a B apyry — 100 r Bogu (HAarpiBHMKM Ta IMOCYAUHU — Of-
HakoBi) (Mman. 82, 6). oBememo BoAy A0 KUIIiHHA 1 Oy/leMO BUIIaPOBYBAaTHU.
CmouaTKy BHIApPYEThCS BOAA B IMOCYAMHi, me 6ymo 50 r, a motrim — y mocy-
ouHi 3 100 r Bogu.

KinskicTs TEmmoTru, Axka mMoTpioHa A1 BUIApPOBYBAHHSA PiIMHM 3a TeM-
nmepaTypu KHIIiHHSA, 3aJI€KHUTh Bil MacH PiguHH.

Hocaig 5. Ha ogHaxoBi HArPiBHUKM ITOCTaBUMO IIOCYINHY, B onHiit — 50 T
Bomu (maus. 83, a), a B apyriit — 50 r conupry (man. 83, 0). HoBememo Iri
PEYOBMHM 10 KUIIiHHA (COMPT 3akumae 3a temneparypu 78 °C, a Boma —
100 °C) Ta 6ymemo iX BUIApOByBaTU. Pe3yiabTaTu AOCJiAy MOKA3yIOTh, IO
CIIOUYATKY BUIAPYETHCA CIKUPT, 4 IIOTIM — BOZA.
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= =

100 °C 50 r 78 °C 50 r
@ ® —_
D
Man. 83

KinbkicTs Temroru, sika moTpiOHaA AJisi BUNIAPOBYBAaHHS PiWHM 3a TeM-
mepaTypu KMIMiHHSA, 3aJI:KUTh BiJl POAYy pPEeUYOBHHH.

Beauunny, 1o xapakTepusye eHepreTUYHi BUTPATH Ha BUIIAPOBYBAHHS
meBHOI pigmHM Macol 1 Kr, Ha3WBaIOThL MUTOMOI0 TEILIOTOI IMAaPOyTBOPEH-
HA. 1i I03HAYAIOTH BEJIMKOIO JATHHCHKOIO JiTepoio L. OmumHUIEI0 IUTO-
MOI TeIlJIOTH HmapoyTBopeHHsA peuoBrHU B Cl € oguH MKOyab Ha KiJorpam
(1 dx/kr).

ITuTomMy TemsoTy MapoyTBOPEHHS PEUOBMHU BU3HAUAIOTHL 3a JOIOMO-
ToI0 JOCJiZiB. YCTaHOBJEHO, N0 IMHTOMAa TeIJIOTa IIapOyTBOPEHHS BOIU
3a Temneparypu 100 °C mopisuioe 2,3 - 108 ik /kr. IHakime KasKyun, IJs
mepeTBOPeHHA Boau Macoio 1 Kr ma mapy 3a temnepatrypu 100 °C moTpib-
HO 2 300 000 % eHeprii. Ilig uac 3BOPOTHOTO IIpoIlecy — KOHAEHcAIlii —
TaKa caMa KiJIbKiCTh TeIJOTH BUAIJNUTHCA.

ITumoma menaoma napoymeéopenns pevoéunu — (pismuHa BeJINYMHA,
II0 BHU3HAYA€, AKA KiJbKiCTh TEILIOTH MOTPiOHA, II00 IMEepPEeTBOPUTH Pi-
OUHY Macoio 1 Kr Ha mapy 3a TeMmepaTrypu KHITiHHA.

Koxkua pigmHa Mae CBOIO IMTOMY TEILIOTY IIAPOYTBOPEHHS. SHAUCHHS
OUTOMOI TEIIJIOTH MapOYTBOPEHHSA MeAKMX PiAMH HaBemeHO B TabauIli 5.

IIuTomMa TemjoTa MapoOyTBOPEHHA PEUOBUH
(3a TeMmepaTypu KHIIIHHA i HOPMAaJIbHOTO

aTMoc(epHOTr0o THCKY) Tabaruus 5

IInToma Temmnepa- IInTtoma Temmnepa-
TeIIoTa Typa TEeII0Ta Typa

PeuoBuHa | mapoyTBO- KUITIHHA PeuoBuHA | mapoyTBO- KUITIIHHA

peHHs (KoHIEeH- peHHd, (KoHIEH-

L, Tx/Kr carmii), °C L, Tk /Kr carmii), °C
Bozga 2 300 000 100 Pryre 300 000 357
Amneron 521 000 57 Kuceun 213 000 -183
Crupt 900 000 78 Crunupgap 161 000 287
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o6 o0uYMCANTH KiABKicTh TemaoTu (), SKa MOTPiOHA I BUMAPOBY-
BaHHA PiIMHHU Macow m, y3dTOI 3a TeMIepaTypH KMIIiHHA, Tpeda Iu-
TOMY TEILIOTY IMaPOYTBOPEHHSA PeYoBMHM L IMOMHOKUTH HA Macy pimgu-
HU: Q = Lm.

KinpkicTs TemmoTu, AKa BUNINAETHCA IIiJ Yac KOHAeHcaIlil mapu Ma-
COI0 M, BU3HAUYAETHCA TAKOXK 3a Iiei0 (hOPMYJIOIO.

°CA

&, °C Harpisanusa
nmapu
Kuninna BO,E[]/I/

100+
0 - >
HarpiBanusga T, C

BOAM

Man. 84

IIpomecu HarpiBamHs i BUOApOBYBaHHSA MOMKHaA 300pasuTu rpadidgHo.
ITo oci Oy BigkIamaioTh 3HaAUEHHS TeMIIepaTypu pigmum, a mo oci Ox — 4ac
HarpiBaHHA i BumapoByBauHsa pigmuu. Hanpukmaazn, ma manoHKy 84 rpa-
(iuzo 300pakeHoO IpollecH HATPiBaHHS i BUIIapOBYBAHHSA BOAM KUIIiHHIM.
I'padix HarpiBamHs i BuIapoByBaHHSA PIAMHU CKJATAETHLCA 3 TPHOX HiJfd-
HOK: JJIsl HarpiBaHHA PiAVUHU — IIe IIpsAMA JIiHiA 3 IeBHUM KyTOM HaXWUJIY,
AKUU 3aJIeKUTh BiJ 3HAYEHHA ITMUTOMOI TEIIJIOEMHOCTI PigwmHM; AJIS KUIIiH-
HA PiguHN — Ie TOpHU30oHTAJbHA JiHid, TeMIepaTypa PiAuHU 3aJUIIAETHCA
CTAJIOI0 i JOPiBHIOE TeMHOepaTypi KUOiHHA PiIMHHU JOTH, JOKU BCS PiamHA
BUIIAPYETHCA; AJIS HATPiBaHHS YTBOPEHOI IIapu — mpsaMa JiHisg, KyT Haxu-
Jy KOl BUBHAUAETHCA ITUTOMOIO TEILJIOEMHICTIO mapu, ii 3HaueHHA Bigpis-
HAETHCA, Bil TAKOTO IJd PiAWHU, TOMY i HaXWJ iHIIUHI; TeMIlepaTypa napu
30i/BIIyeTHCS IPSAMO IPOIOPIIHAHO 40 Uacy.

f—
3AMUTAHHA 0O BUBYEHOIO

1. IITo Take mapoyTBOpPeHHA?

2. IlTo masuBalOThL KOHAEHCAI[I€I0 PEUOBUHI?

3. Illo Take KuminHsa?

4. Big Joro 3ajeXuTh KiJbKiCTh TEIJIOTH, AKa MOTPiOHA OIS BUIIapOBYBAaH-
HA pigmHm abo AKa BUIIIAETHCA IiJ yac KoHAeHcarii mapu?

5. IITo mokasye muTOMa TEILJIOTA MapoyTBOpeHHA pinmuu? Haspitsk i1 oguHuMIIo.

6. SIxk oO0uuMcaINTH KiMBbKICTH TEIJIOTH, IKA MOTPiOHA JJid BUIApOBYBAHHSA Di-
OIVHY 33 TeMIIepaTypy KUITiHHSA Iiel piguuam?

PO3B’AA3YEMO PA3OM

1. YoMy KMPHUIH CYII JOBrO HE OXOJOMMKYETHCSA HABiTh TOAi, KOJU HOTO
HAJIUJIN B Tapiary?

Bionogidv: wup Oys;Ke IIOBIILHO BUIIAPOBYETHCS IIOPiBHSAHO 3 BOJOIO,
TOMY TOHKHI IIap KHPY HA IIOBEPXHi CYIy 3aTPUMy€ BUIAPOBYBAHHS
BOJM, V 3B SBKY i3 I[IMM OXOJIOJI)KEHHS CYIIy CIIOBiLJIBLHIOETHCH.
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2. Ary KinbKicTb TeII0THM IOTPiOHO 3aTpPATHUTH, I[00 IIEPETBOPUTH Ha
mapy 3 KT CIMpPTY, B3ATOro 3a temmeparypu 18 °C?

Hano: PosB’sasanuAa
m = 3 Kr . st Toro 1006 MEePeTBOPUTH CIMPT Ha IIapy,
¢ = 2420 o/ (kT - °C) IOTPiOHO CIIOUATKY MOro HArpiTum A0 TeMIepary-
t=18 OC Pu KMOiHHA, a IOTiM BUIapyBaTH.
i, =78°C KinbkicTs TemmoTu, AKXy IOTPiOHO 3aTpaTuUTH
L =900 000 Osx/xr Ha HarpiBaHHSA CIUPTY, BU3HAUAeMO 3a (OpPMY-
Q-2 JIOIO:

Q, =cm(t, —t).

KinbkicTs TemmoTu, AKy MOTPiOHO 3aTpaTUTH, 1100 BHUIIApyBaTU CIIHPT,
BUB3HAYaEMO 3a (hopMyJIOIO:

Q, = Lm.

Toxi KinbKicTh TemaoTH, 3aTpaueHy Ha HarpiBaHHs i BHUIIApPOBYBAHHSA
CIIPTY, BU3HAUKNMO TaK:

Q=Q, +Q,=cm(t, —t)+ Lm=m(c(t, —t) + L).

IligcraBuBIIN 3HAUEHHS BEJIMYNH, OTPUMAEMO:
Q = 3 kr(2400 I /(xr - °C)(78 °C — 18 °C) + 900 000 ITx/Kr) =
=3 132 000 Ixx = 3132 gllx = 3,132 M]JIx.

Bionogios: 3,132 M.

—n
“7r) 3ANAYITA BMPABU

PiBens A

82. fIx moscHMTH, ITTO BUIIAPOBYBAHHSA PiAWMH BimOyBaeThbcsa 3a OyAb-AKOL
TeMIepaTypu?

83. IlepebyBarooun B IMOXOMi, TYPUCT HAJUB Y IMOCYAUHY BOAM 3 XOJIOJHOTO
maxepesia i mobauuB, IO MOCyAWHA 330BHI BKpUJacsa KpanmealbKaMu PiluHU.
IlosacHiTs e aBuime.

84. IInsa vyoro oBoui i ppyKTH, IPUSHAUEHI AJA CYIIiHHSA, pPo3pisaloTh HaA
TOHKI IIIMaTOuYKM?

85. Yomy Ha JIicOBUX JOpPOrax KaJIi0Ki BHCHUXAIOTH MOBIIE, HijK HA TOJHOBUX?
86. Axa kigbKicTh TemaoTu DOoTPiOHA A4 mepeTBoperHsa 150 r Bogu B mapy
3a Temneparypu 100 °C?

87. flka KinbKicTh TeILIOTH BUALIUTHCA Iif dyac KoHzeHcalii 10 Kr sBomd-
HOi mapu?

Pisens B

88. Bimomo, 1110 HagMipHe BUIIAPOBYBAHHSA BOAU 3 I'PYHTY IPU3BOIUTH OO0
Moro BUCUXaHHSA i 3HMMKeHHsA BposkaiiHocTi. IIpoTe 6e3 BuIIapoByBaHHS He-
MOJKJINBO YABUTU PO3BUTOK pPocauH. Yomy?

89. Xosomuy BOAy HAJIWIU B ILIAIIKY, Yy GIATY, Ha AKY Hamiau OpeseHToO-
BUIl Y0OXO0JI, i Yy BUNAJEHUN TINHAHWN TJIeUYNK. BumajieHa rinHa Mae IIo-
pucty OymoBy. ¥ AKill mocyauHi Boma uepes AeAKHil yac Oyje HAWXOJIOMHI-
mroro? Haiiremimnoro?
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90. PocauHu, 1110 POCTYTh Yy MiCIISIX 3 BOJOTUM KJiMaTOM, MAlOTh IINPOKeE
JUCTSA, 4 B MiCIIAX i3 CYXMM KJIiMaTOM JIMCTSA B POCJNH BY3bKe i po3Mmie-
He BepTUKAJIbHO. YuM Iie 3yMOBJIEHO?

91. [MuctuinoBaHy BOAY Macoio 5 Kr, B3aTy 3a Temnepatypu 20 °C, tpeba Ha-
rpiT; 10 TemuepaTypu KUImiHHSA. IKa KiapKicTh TemoTu morpibHa i 150ro?
92. V axoMy BUOAIKy BUILINTLCA OLIbINA KiJbKiCTh TEIJIOTHM: HiJ uac
oxogomkeHHa D Kr Boau Bim 100 go 0 °C um mix yac KoHpgeHcaril 5 Kr
napu 6e3 3MiHU TeMIepaTypu?

93. AKy KiJIbKicTb TEILTIOTH HOTPiOHO 3aTpaTUTH, 00 2 KI JILOAY, TeMIIe-
parypa akoro —10 °C, mepeTBOpPUTH IOBHICTIO y mapy?

94. Onuurits mpoiiecu, 3o06pakeni Ha rpadiky (mama. 85).

/
t, <’C\

Man. 85

§ 13. 3rOPAHHSA NMAAUBA

OCHOBHUM [KepesioM eHeprii aasa 3a0e3meueHHs PYXY S3aJTisHUYHUX JIO-
KOMOTUBiB, aBTOMOOLIIB i TpaKTOpiB, JiTaKiB TOIO € Pi3Hi BUAM IIaIuBAa.
Y mpoMucioBOCTi, Ha TPAHCIOPTi Ta B MOOYTi BUKOPMCTOBYIOTHL TaKi BUAU
maJrBa: BYTiJIs, ropooui caaHili, Ha@Ty, OeH3UH, AU3eJbHEe IIAJNBO, IPU-
POIHUI T'a3 TOIIO.

3’scyeMo, 3a IKUX YMOB Bifi0OyBa€ThbCA IOBHE 3TOPSAHHA HaauWBa i AKi
fioro HacCJHigKM.

Hocaig 1. Samasumo cBiuky. Bona 6yme ropitTu. Hakpuemo ii cKJIAHOIO mO-
cynunoio (maj. 86, a). Uepes meBuwmii uac cBiuka aracue (maji. 86, 6). Yomy?
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IIporec ropiaHs BigOyBa€THCS 3a HASBHOCTI MOBITPS.

Hocaixg 2. ITuniagp 3 mopimHeM 3’€THYEMO 3i CKJIAHOIO KyJiero. Ha mo-
pilieHs cTaBUMO THpPO. HarpiBaemMo KyJio, cHadluud cyxe maauBo. Ilo-
BiTps, sIKe HarpiBaeThCsI B KYJi, POSIIMPIOETHCA i BUIITOBXYE MHOPIIEHD,
migHiMaoouu rupio, TOOTO BUKOHYE POOOTY.

Ilix yac crmamdOBaHHA MAJHMBA BHIIIACTHCA €HEPrid, 3a PaxXyHOK AKOI1
MOsKe BUKOHYBATHCA Po0OTA.

Byrinna, sadra, masyT, mepeBo MicTaTh Byriens (tabua. 6). Ilig gac ro-
pinua mosexkynu Kapbony crmosyuaioThbesa 3 MojgekyaamMu OKcureny, AKui
mictuThea B noBiTpi. Koskua monerkyna KapOborny B3aemMomie 3 BOMa MoOJe-
Kyaamyu OKCHUIeHYy, YTBOPIOIOUH IIPU I[LOMY MOJIEKYJY BYIJIEKKCJIOTO ra3y.
Ilig yac yTBOpeHHA ITiel MOJIEKYJIN BUIILJISETHCA €Heprisd.

ITig yac mMoBHOro 3ropAaHHA 1 MOJIA BYIJIEI}0 YTBOPIOETHCA BYTJI€KUCINIT
ras3 i BUSiIg€ThCA eHepria:

C + 0, = CO, + 402 x/lx.

Topiuusa moB’sA3ame 3 pyHHYBAHHAM OJHUX MOJEKYJI i YTBOPEHHAM iH-
MINX, HAMPUKJIAL, TiJ Yac TOPiHHA MeTAHy YTBOPIOIOTHCA BYTJIEKUCJINIA
ras i Boga (maJji. 87) 3 BuUmijIeHHAM eHeprii:

CH, + 20, = CO, + 2H,0.

0,

0, H,0
Man. 87

ITinx yac ropimHa 3mMiHa BHYTPIIIHLOI eHeprii peuoBuHU BimbyBaeThCs
He IIIJISIXOM TeIlJIOOOMiHYy UM BMKOHAHHS PoOOTH TisoMm abo Haj TijioMm, a B
pes3yabTaTi TepMOXiMIiUHMX peakIliii 3a ydacTio nmajguBa. Ilpu mpoMy eHep-
ridg pyXy MOJEKYJ IPOAYKTiB 3TOPSAHHS, a OTMKe i iIXHA TeMIlepatypa, oyae
O0iJIBIIIOI0, HidK YV MOJIEKYJ IaJuBa.

T'opinna nanuea — ne Mpolec CIOJIYYEHHT MOJEKYJ IMAJNBA 3 MOJIEKY-
adavu OKCHUreHy, AKUI CYNPOBOMKYETHCA BMALIEHHIM II€BHOI KiIbKOCTi
TeILJIOTH i yTBOPEeHHAM HOBHMX pedoBHUH (Tabi. 6).
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OcHOBHi XapaKTepUCTHKHU MEeBHUX BUIiB manuBa Tabauuys 6

Hazea mamxuBa HdepeBo cyxe Kawm’sane Byrinas Masyr

Opraniuni Byruens (78 %) Byriens
PEYOBUHU Bogens (b %) (82-86 %)
(83 %), Kucens (6,4 %) Bogpensb
y TOMY YHCJi: Asor (1,4 %) (11-14 %)
Byraeus (50 %) | Cipka (0,7 %) Cipka

CxkJyam mauBa Kucens (43 %) | Ilmaxk (7,3 %) (mo 0,5 %)
Bogens (6 %) Bouora (1,2 %)
Aszor (1 %) (AHTpanuT
MiuepaabHi MicTUTB
peuoBuHH (2 %) | 95 % ByrIeIi0)
Boxa (15 %)

TemmepaTypa 3aropsaHHA

majguBa (3a IPUCYTHOCTL 300 °C 600 °C 55 °C

moBiTpA i mim uac
KOHTAKTY 3 IIOJIyM’ M)

CnagoBaHHA 1 KT
najnBa morpedye

3,5 M3 mosiTpa

9 M3 mosiTpsa

11 »3 moBiTpa

4 m3 cyminri: 9,5 mM® cymimii: 11,5 m®
BYTJIEKHCJIOTO BYIJIEKHCJIOTO cymirmri:
. rasy; rasy; BYTJIEKHCJIOT'O
Ilicnsa moBHOrO 3ro- s . 5 . y .
mapu BOIW; mapu BOIH; rasy;
pAaHHa 1 KT majauBa N .
. asoTy asory; Imapu BOIU;
BUI1IAETHCA ; .
JIBOOKMUCY CipKK asory;
IBOOKUCY
cipku
KinbkicTio TemioTu,
AKa BUTLIAETHCSI Hif
Yac IMOBHOTO 3TOPAHHS
b 40 1 BOmM 100 11 BOgU 125 1 BOgU

1 ¥r majgmBa, MOXKHA
HATrpiTH OO0 TeMIlepaTypu
KUOiHHA

Hocaig 3. /IBi ogHaKOBi CKJISHKYN HAIIOBHMMO BOJIOI0 OJHAKOBOI MacwH.
Ilig oxHiel0 CKIAHKOIO 3aHaJiIMO ONHY TaOJIeTKY CYXOTo HaJiiBa, a IIix
Ipyroio — aBi Tabmerku. TemmepaTypy Boau B CKJASHKaX BUMipsieMoO 3a J0-
moMoroo TepmomerpiB. Ilic/iss MOBHOTO 3ropAHHS CyXOro IIajJuBa TeMIIepa-
Typa BOAU V APYTill CKJSHII BUSABUTHCSA BUINOIO, HijK Y IIEPIIIiiA.

KinpkicTs TemioTu, AKa BUOIIAECTHCA IiJ YaC MOBHOTO 3TOPAHHA IAJIH-
Ba, 3aJIEJKUTHh Bil Macu IaJiMBa.

Ilig yac KOHCTPYIOBAaHHSA i BUTOTOBJIEHHS TEIJIOBUX ABUTYHIB 3aBiKIU
Tpeba 3HATH, AKAa KiJbKiCTh TeIJOTH IMOTPiOHA AJis POOOTH HEeBHOTO ABU-
TryHa, a OT)Ke, BpaXOBYyBaTU BUJ HajuBa. [[J1A BU3HAUEHHA IOTPiOHOI Kilb-
KocTi majmBa Tpeba 3HATH, KA KiJbKiCTh TEILIOTH BUIIJIAETLCS IMiJ uac
MOBHOTO Iioro sropaHHs. 11106 mopiBHIOBaTH, SKHII BUI HajJuBa MiJ dac
MOro IMMOBHOTO 3TOPAHHSA BUIiJAE OiNbIlle TEIJIOTH, BBeJIU (PiSUUHY BEJIUUN-
HY — DIHTOMY TEILIOTY 3TOPAHHS IIaJINBA.
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KinbKicTh TemIoTH, sika BUOIIASETHCS I Yac IMOBHOTO 3ropaHHA 1 Kr
IaJIuBa, HA3UBAIOTh NUMOMOIO0 MENLOMOI0 320PAHHA NALUEA.

ITuroMy TemJIOTY B3rOPSHHA IIAJMBA IO3HAYAIOTH MAJOIO JIATMHCHKOIO
gitepoio q. OpmHUIEI0 TUTOMOI TemyoTu 3ropaHHA nanuBa B Cl € omunH
mexoysb Ha Kimorpam (1 dsk/kr). Ha npakTuili 31e6i1bI1110r0 3aCTOCOBYIOTH
KpaTHY BeJIUYUHY — OJUH MEraaKoyJb Ha Kimorpam (1 M /Kr).

1 MIx/xr = 1000 000 Ik /kr.

ITuToma TemyoTa 3ropAHHS MMaauBa — Iie PisMUHA BeJIUUYUHA, IO € eHep-
TeTUYHOIO XapaKTepPUCTUKOI0 Pi3HMUX BUJIB IaJIMBa.
Ii 3HmaueHHA OIS MOMIMPEHUX BUAIB HaJKBa HaBeJeHO B TaOJHMIL 7.

IIuToMa TemiaoTa 3rOpAHHA IMaJKBa Tabauus 7
ITutoma ITutoma ITutoma
Hassa TeIIoTa Hassa TEeIjIoTa Hassa TeIIoTa
3TOPSTHHA 3TOPAHHSA 3TOPAHHA
maJuBa nanuza g, majauBa nanuza g, maJauBa nanuza g,
M/ /T M /KT M/ /T
llepeBHe 34 Benzun 46 Bogeunsn 120
BYTiJJIs Tac 46 Meran 50
AuTpanur 30 Hadra 44 Arnernien 48,1
Kan{[’aHe 27 Husenbue 42,7 IIpupoguuii 44
BYTiJs MaJuBO ras
Bype 17 MagyT 41 IIpoman 42,4
ByTijisa 14 Edip 34 Awmiak 18,4
Topd 15 Crouprt Oxwuc
. 27 10,1
Tporun 11 eTHUJIOBUI BYTJIEILIO
HpoBa cyxi 8 Croupr 25
HpoBa cupi 3,8 Croupt 19.5
ITopox MEeTHUJIOBU I >
YmoBue nasuso 30

YMOBHE MAJHUBO — y3arajJbHeHa OJUHUIA OOJiKYy OpraHiuHOTo IIaju-
Ba — Ha(TH i ii mOXigHMX, CJAHIIIB i KaM’AHOrO BYrijjasa, rasy, Topdy, o
BUKOPUCTOBYETHCA IJIA 00UMCIeHHA KoedillieHTa KOPUCHOI Ail pisHUX BU-
IiB maJmBa.

3aysaxcumo, M0 HaBeleHi y Tabsumi 7 maHi BigmoBimaroTh KiJbKOCTI
TeILJIOTH, IO BUAIIAECTHCA IIiJ Yac IIOBHOTO 3TOPAHHS IIAJIMBA.

IITo6 migpaxyBaTu, AKa KiJbKiCTh TEIJIOTH BUAIIHUTBLCS IIif Yac IIOBHO-
TO 3TOPSHHA 5 Kr racy, Tpeba mipkysaTtu Tak. Ilig uac sropsuua 1 Kr racy
Buminserscsa 46 Mk Tenmoru. Komu sroputh 5 Kr racy, KiJbKicTh Bumi-
JeHoi Temynotu Oyzae B 5 pasiB OinbIria, a came: 46 Mk « 5 = 230 MII:x.

Illo6 BM3HAYKUTH KidbKicTh TeImIoTH (), AKA BUIIIAECTHCA BHACIIIOK
TMIOBHOTO 3TOPSIHHA JaHOI MacH II€BHOTO BHIY IIaJIMBa, Tpeda IIHUTOMY
TEIJIOTY 3TOPSHHA IFOTO BHAY NAJMBA ¢ MOMHOKHUTH HAa Macy HaJu-
Ba m: @ = qm.
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YN 3HAETE BMU, LLO...

Mig yac HEMOBHOIO 3ropsiHHA BYrNeLto, WO MICTUTbCSA B nanuei, y neyax abo
KoTnax, y ABUryHax BHYTPILLHbOrO 3ropsiHHA BUAINSAETLCA OKCUA Byrnewto (YagHun
ras): 2C + O, = 2C0O. La cnonyka — cunbHa oTpyTa! BoHa He mae konbopy, 3anaxy
(y yncTomy Burnaai), Tpoxu neriia 3a NoBiTpsi, NOraHO PO3YNHAETLCH Y BOAi, Mae
AyXe HU3bKy TemnepaTtypy kuniHHa (=191,5 °C). HYagHui ras kpaile, HiX KMCEHb,
crnony4vaeTbcs 3 reMornobiHOM KpoBi. BuHMKaEe KncHeBe ronogyBaHHS, WO Cynpo-
BOXKYETLCS rOfIOBHUM BoMnem, HENMPUTOMHICTIO. AKLLO B MNOBITPi NPUMILLEHHS MiC-
TmTbca 0,4 % 4agHoro rasy, TO BHAcCNidOK CUIIBHOTO OTPYEHHS HACTae CMEPTb.
LWo6 HapgaTn mepwy gonomMory notepninomy, NOTPIGHO MOro BMHECTUM Ha CBiXe
MoBITPS i 3pOOUTY LUTYYHE ANXAHHS.

iEi SANMNTAHHA 0O BUBYEHOIO

1. IlTo Ha3MBAIOTh TUTOMOIO TEILJIOTOIO 3TOPAHHS HaIuBa?

2. Aki Bugm majmBa MaOTh HAHOLIBINY IHUTOMY TemoTy sropanua? Haii-
MeHIy?

3. AAxuMu cmocobaMu HOCATalOTh MOBHOTO 3TOPAHHSA majuBa?

PO3B’A3YEMO PA3OM

1. KokHe majamBO 3a IPUCYTHOCTI IOBiTpA i B KOHTAKTi 3 BOTHEM 3a-
roOpsAETHCS 3a IEeBHOI TeMIIepaTypH: HAIPHUKJIAL, MasyT — 3a TeMIepaTypu
55 °C; cyxa gepeBuHa — 3a Temmepatrypu 300 °C; Kam’saHe ByriIsg — 3a
remueparypu 600 °C. Yu MokHA PO3HAJUTHA KOTEJI, 3aCUMIABIINA Y HBOTO
KaM’siHe BYTiJLIA mepraum?

Bidnosidv: He MOKHA, KaM’ sdHe BYTIiJId He 3arOPUTLCSI, TOMY III0 B KOT-
Ji He AOCATHYTO BiIIOBiHOI TeMmepaTypu.

2. Ky KinbkicTs Bogu moskHa Harpitu Big 0 ;o 100 °C, cnaauBmu 1 Kr
BOLHIO?

I amo: PosB’sasanusga
— o . . .
t;=0 CO KinpkicTh TemroTu, AKa BUALIAETHCS 3a TIOB-
t, =100 °C HOr'O 3TOPAHHA IajiBa, BU3HAYAEMO 3a (hopMmMy-
m =1 kr JIOIO:
c =4200 Ix/(xr - °C) Q= qm
g =120 000 000 x/Kr . . ) ]
KinpkicThs TemmoTu, AKy mOTPiOHO 3aTpaTu-
m,—? TH JJIA HarpiBaHHS BOIU, BU3HAUYAEMO 3a (hop-
MYJIOIO:
Q =cm/[(t, - t)).

BBaxxaemo, 1m0 Bcsa eHepria, AKa BUALAWJIACA il Yac CIaJIOBAHHS BOJ-
HIO, IIifle Ha HarpiBanua Bogu. Toxi: gm = em (t, — t,).

qm
ety — t,)
IligcTaBuBIIN 3HAUEHHS BeJIUUYNH, OTPIMAEMO:

— 120 000 000 MI:x/xr - 1 KU
® 4200 Mx/(xr - °C) (100 °C — 0 °C)

Bidnosidv: 285,7 Kr.

3Bigcu m, =

=285,7 Kr.
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—n
%) 3ADAYITA BMPABU

PiBens A

95. HassiTs yci Bugu majamuBa, AKi B 3HaETe.

96. Axi BuaM maJauBa BUKOPUCTOBYIOTH JJIs ONAJJIIOBAHHA B YKpaiHi?

97. Illo o3HAuae 3amuC: «TEILIOTA 3rOpAHHA aHTpamury 3,0 + 107 IIxk/Kr,
cyxux apos 1,1 - 107 Ik /Kr»?

98. Yu omHaKOBY KiJIbKicTh APOB, KaM’ SHOTO BYTiliId, Topdy Tpeba ciaJiu-
TH B rpyoIIi, 11106 HATPiTH MOBiTPS KiMHATH OO OJHAKOBOI TeMmepaTypu?
99. Yomy mig uac comagoBaHHSA CUPUX JPOB BUAIIAECTLCA MEHINA KiIbKicTb
TEIJIOTH, Hi}K BiJ crajgioBaHHA CyXuX?

100. ¥ xorai cnamuam 12 xr kam’saHoOTo Byrijig. fAka KinbKicTs TemwmoTu
Ipu IBOMY BUIIJINJIACH?

Pisens B

101. CoauamooTh 2 KI' KaM’ SHOT'0 BYTiaad, Ake Mictuth 90 % umcroro ByT-
Jernio. BusHauTe Macy BYTJIEKMCJIOTO a3y, AKWUHU IIiJl 4Yac I[bOT0 BUIIISIETE-
csl, AKINO IIiJ Yac cIajioBaHHA 12 I YMCTOTO BYIVIEII0 BUIIIAETHCSI 44 T
BYTJIEKHUCJIOTO Tasy.

102. Byraekucanii ra3 CKJIATAEThLCA 3 ABOX XiMiuHMX ejqeMmeHTiB: KapOony
(27,2 %) i Okcureny (72,8 %). BusHaure, sika Maca KHUCHIO MiCTUThCHA
B 50 r ByrieKmucioro rasy, SKa Maca BYTJIEI[}0 MiCTUThCA B 25 T ByTJIeKHC-
goro rasy? fIki macu ByrJernio i xKucHIO Tpeba IOemHATH, II[O0 OTPUMATU
200 r Byruekwucioro rasy?

103. Po3Mmipu KimMmHaTu: goBxKuHa — 4 M, mmpuHa — 2,8 M, BucoTa — 2,5 M.
fIka maca cyxoi gepeBHWHHU MOJK€ IOBHICTIO 3TOPiTH, BUKOPHCTABIIN BECh
KHCeHb, IT0 MicTuThcs B moBiTpi KimHaTu? IloBHe cmamioBanHAa 10 Kr cy-
X0l JepeBuHu moTpebye 7 M3 KMCHIO. 3a HOPMAJLHOTO aTMOCHEPHOTO THC-
Ky 06’eM KucHiO cTaHOBUTEL 0,2 Bim 006’eMy mOBiTpPA B KiMHaTi.

104. dxa KiJgbKicTb TEIJOTH BUALIUTHCS IIiJ Yac IMOBHOI'O 3TOPAHHA 15 Kr
IepeBHOro Byriyuia? 7 Kr cuupty? IlopiBHANTe i KinbKocTi TemmroTu. 3po-
0iTh BUCHOBKU.

105. Ha ckinpKu rpaayciB MmosxkHa Oyjso 0 Harpitu 2 Kr BOAHM IIij dyac IIO-
BHOro cnaysoBaHHA 10 r coupry, AKOM Bcsa BHUAiIJIEHA eHEPrid IIiImaa Ha
HarpiBaHHs Bomu?

106. 3a rpadirkom sasexkHocTi (Majs. 88) KiJTbKOCTI TemyoTH, AKa BUMIJIA-
€ThCA IIiJi Yac IMOBHOI'O 3TOPSHHSA MeTa-

Hy (1), O6ensuny (2), aurpamury (3), ﬁ’m{g
oyporo Byrimas (4), cyxoro topdy (5), 50
ropioumux cJaHIiB (6), cBisKOi JepeBUHU

>

(7) i TBepmoro paxerHoro maiusa (8), 40
BiJ Macu maJiiBa BU3HAUTE: 30
a) KiTbKicTh TemjaoTH, AKa BUIIIA-
€ThCS IIiJ Yac IOBHOTO 3TOPAHHSA 2 KT 20
cyxoro Topdy; 10
0) IMUTOMY TEILJIOTY 3TOPAHHS OCH3UHY;
B) AKe IaJIMBO Ma€ HaNOiAbIIy IIUTO- 0

MYy TeIJIOTY 3TOPAHHA; HalMeHITy;
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T') CKLJIBKY AepeBUHM Tpeda cuanuTu, 11106 Bugianiaocsa 20 Mk eHeprii;

II) AKY Macy rOpIOYHNX CJAHIIIB Tpeba CIajuTH, 1100 ofepKaTy TaKy caMy
KiJIBKiCcTh TeImJaoTH, AK i B pesyJabTaTi moBHOTO 3ropAHHA 0,5 KT OeH3UHY;

€) CKimbKu amTpamuTy Tpeba CIaJuTH, IMo0 HArpiTHM IMHKOBE Biapo
3 Bogoro Bix 0 mo 100 °C. Maca Bigpa — 1 Kr, 06’em — 10 J.

§ 14. TEMNAOBI ABUTYHU. EKOAOTTHHI NMPOBAEMUA
BUKOPUCTAHHA TENMAOBUX ABUTYHIB

TemmoBi mamuuam 0yJyo ctBopeHo Ha mouatky XVIII cr., y mepioxg Oypx-
JIUBOTO PO3BUTKY TEeKCTUJILHOI Ta MeTaJyprifinoi ranyseﬁ ITPOMICJIOBOCTI.
HapOBy BOJOIIi THOMHY YCTaHOBKY noGynyBaJm auarmainmni Tomac Hrlokomen
i IIsxon Koyui B 1712 p. Ixmiit cnippiTumsaunk Ixxeiimc Batr y 1784 p. ozep-
JKaB ITaTeHT Ha YHiBepcaJbHUI mapoBuii ABUTYH. CTBOpEHHS MapoBUX Ma-
IIUH, ABUTYHIB BHYTPIilIIHBOTO 3TOPAHHSA 3alI0OYaTKYBaJO PO3BUTOK aBTO-
MOOiJIBHOTO TPAHCHOPTY i JiiTakoOymyBamusa. I'azoBa TypOiHa maja IIOIITOBX
nepebymoBi B aBiamii, JiTaku 3 MOPIIHeBUMHU IBUTYHAMU OyJIO 3aMiHEHO
pPeakTUBHUMH Ta TypOOpPeaKTUBHUMHU JalHepaMu, IMIBUAKICTh AKUX HAOJIM-
sKajacs abo OyJia OisnbIria 3a mBuAKicTb 3BYKY (330 M/c = 1188 km/rox). 3a
JIOIIOMOTOI0 PEeaKTUBHUX ABUTYHIB 3IiliCHEHO OABIUHY Mpifo JIIOACTBA — BU-
xXig y xocmiuHmii mpoctip. Ha ejekTpocTaHIigX HapoBi TypOiHM HaZalOTh
PYXY eJeKTPUYHUM IeHepaTopaM, IKi BUPOOJIAIOTH eJIEKTPUUHUN CTPYM.

VYei Temnmosi MammnHEM, He3aJeXKHO Big iXHLOI OyJOoBM I HpU3HAUEHHH,
MOMiJIAIOTH Ha MBa BUIMW: TEILIOBi IBUTYHH Ta XOJOIUJIBHiI YCTAHOBKH.

Hocaig. Hannemo B mpobipKy TpoOXM BOAM, IIOTIM IMiJIBHO 3aKPHUEMO
ii kopkom (maj. 89) i Harpiemo Bomy mo KumimudA. Ilig TMcKoM mapm Ko-
POK BHJIETUTL i 3JIETUTL yropy. ¥ IILOMY pasi eHepria majgmBa IepemImia
Y BHYTPIIIHIO eHepriio mapu, a Imapa, Po3IINpIIUNch, BUKOHANa PpoboTy —
OigHAJIa KOPOK. BHYTpimiHa eHepris mapu mepeTBopujacsa Ha KiHEeTHUHY
eHepriio Kopka.

Sxio saminuTu POOIPKY MIITHMM MeTaaeBUM IMUJIIHAPOM, a KOPOK —
OPUIIACOBAHUM IIOPIITHEM, SIKUHA MOKe pyxaTtucsa B HuaiHapi (mana. 90), To
OTPUMAEMO HAWIIPOCTIMINKI TENJOBUU ABUTYH, Y SIKOMY BHYTPIIIHS eHep-
rif maJuBa IepPeTBOPIOETHCA HA MEeXaHiuHYy eHepriio IOPIITHS.
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Tennoeumu 06uzyrnamu HaA3UBAIOTh MAIIWHM, Y AKMX BHYTPIIHA eHep-
risg maJguBa NMEePeTBOPIOETHCA HA MEXaHIiUYHY €Hepriio.

o TemnI0oBMX ABUTYHIB HaJIeKaTh: MapoBa MalIWHA, ABUTYH BHYTPilI-
HBOT0 3TOPAHHA (KapOHpaToOpHMiA, THM3eJIbHHUII), IapoBa Ta rasoBa TypOi-
HU, PpeaKTUBHUU TBUTYH.

B ycix mux aBuryHax BHYTPIIIHA €HEPTris IajamBa CIIOYATKY IIepexo-
IUTHh Y BHYTPIIIHIO eHepTiio ragdy abo mapu. Pos3mupioiounch, ra3 BUKOHYE
poboTy I IPU IBOMY OXOJIOAMKYETHCSI — YACTHUHA MOTr0 BHYTPIITHBOI eHeprii
IepPeTBOPIOETHCA HA MeXaHiuHy eHepriio.

JABUryH BHyTpimiHbOro 3ropsHHA. Taka HasBa IOXOAUTH Bim TOrO, IO
HaJINBO 3TOpsA€ B MUJIIHIAPi, ycepeauHi caMoro ABUTYHA.

Ilepmnit mopIrHeBUil ABUTYH BHYTPINTIHBOTO 3ropAaHHA ([IB3) crBOpuUB
y 1860 p. dpaumnyspkuii imxxenep Etben Jlenmyap. Ha Toii uac, mopiBHSHO
3 iHIIIMMY TEIJIOBUMY ABUTYHAMU, BiH MaB MeHIIi poamipu Ta macy. Ile mamo
3MOTI'y BUKOPHCTOBYBATH HOTO Ha TPAHCIOPTi (aBTOMOOiIb, TPAKTOP, TEILIO-
BO3), B aBiarii, Ha Kopabaax (AU3eb-eJIeKTPOXil, Karep, IMiJBOTHUI YOBEH).

JBUTYHU BHYTPIiNTHBOTO 3TOPSAHHA IIPAIIOIOThL Ha pimkomy maauBi (OeH-
3uHi, raci, Ha¢dri) a60 Ha roprouomy rasi.

Ha manionky 91 mokasaHo pospis Hammpocrimmoro /[IB3. [IBuUryH ckJja-
IaeThCs i3 MUWIiHApa, ¥ AKOMY IIepeMiIllyeThCA IIOPIIeHb 3, 3’€IHAHMUI 3a
IOMOMOroIo ImaryHa 4 3 KojgimuactTuM BajoM 5. Ha Basy s3axpimieHo Ba-
Kuii MaxoBUK 6, SKUNA IpUSHAUEHUHN IJsd 3MEHIIeHHS HepiBHOMipHOCTi
obepTaHHS BaJa.

Y BepxHill uacTuHi MuIiHApa € ABa Kaamanu 1 i 2, aki mig yac pobotu
OBUTYHA aBTOMATHYHO BiJKPMBAIOTHCA i 3aKPHUBAIOTHCA B IIOTPiOHI MOMeH-
. Yepes KJjanad 1 y IMIIHAP HAAXOIUTL CYMIIl, SKa 3alaJOeThCA 3a
IOIIOMOTOIO CBiUKHM 7, a uepes KJamaH 2 BUXOOATH BiAOpaiibOBaHi rasu.

7

Man. 91
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Kosxuuit xig mopiiasa Bropy ado BHU3 Ha3WBAIOTh TaKTOM. Po3risHeMo
mpoiiecH, AKi Big0yBarOTLCA IIPOTATOM KOXKHOTO TAKTYy.

Hexaii mopiieHb pyxXaeThcA BHU3 i3 KpafHbOT'O BEPXHBOTO ITOJIOMKEHHSA
(mas. 92, a) Ta Buyckuui KjaanaH I Bigkpuruii. Ilig wac omyckaHHS mop-
IIHA Yepes Iel KJalaH y KaMepy 3TOPSAHHSA BCMOKTYETLCS Iopioda Cy-
Mimm — mapa 6eH3MHY 3 HOBIiTpaAM. ¥ KiHII TakTy KjamnaH I 3aKpUBAETHCA.
Taxuii TaKT HA3WBAIOTH BILyCKOM.

Ilopmiens moumMHae ImigHiMATHCA BroOpy, CTUCKAIOUM TOPIOYY CYMIiIll
(mai. 92, 6). Ileit TakT Ha3MBAIOTL CTUCKOM. He3amoBro 1o Toro sK mop-
IIeHb Jilifle 1O BepPXHHBOTO KPANHBOTO IIOJIOMKEHHS, V CBiulli 7 IpocKakye
ickpa, roprmoua CyMilll crajaxye.

Tperiti TakT mBuryHa (Mana. 92, @) masmuBaioThb podoumm xomom. Ilix
yac 3TOpAHHSA CyMili TemmepaTtypa rasiB y muaiaapi carae 1600—-1800 °C,
a tuck — 10 000 000 ITa. ITi rasu 3 BeIMKOIO CUJIOIO TUCHYTh Ha MOPIIEHb,
AKNYN ONYCKAEThCSI BHI3 i 3a JOIIOMOTOIO ITaTyHa 4 i KPUBOIIIKUIIHOTO MeXa-
HisMy HaJalOTh PyXy KOJiHUACTOMY BaJy.

VY kiumi pobouoro xoay, KOJHW MHOPIIEHb NMPUXOAUTH Yy KpailHe HUK-
HE MMOJIOXKeHHSA, BiIKPUBAETLCSA BUNYCKHUN KiaamaH 2 (maua. 92, 2). Ilouu-
Ha€eThCA UETBEPTUM TaKT — BHUNIYyCK. llopiieHsp, migHimMawuuch yropy, BHU-
IITOBXYE BiAmIpalboBaHi rasum B arMocdepy.

Or:xe, poOOTA YOTUPUTAKTHOTO IBUTYHA CKJIANAETHCS i3 HOTHPHOX IIPO-
meciB (TaKTiB): BIYCKY, CTHCKY, POOOYOro X0y i BUIIyCRY.

B aBTOMOGiNAX HaluacTillle BUKOPUCTOBYIOTH UOTUPUIIUJIIHAPOBI IBU-
TYHU BHYTPIiIIIHBOTO 3TOPAHHA. PoboTa MUIIHAPIB Y HBOMY Y3TOAMKYETHCS
TaK, 1[0 B KOKHOMY 3 HUX IIO uep3i 3gilficHoeThCcs poboumii xim i KoJrin-
YACTHI BaJl BeCh Yac OJIep:Kye€ eHepTrilo Bil KOKHOrOo 3 IOPIIHIB. € TaKOXK
i BocebMUIIMIIHAPOBL ABUTrYHN. BoHUM Kpaillle 3a0e3leuyioTh PiBHOMipHIiCTH
o0epTaHHS Bajia i MAalOTh BeJIUKY MOTY:KHICTb.

ITapora Typ6ina. Ile TenoBuii ABUTyH, Y AKOMY Iapa, Harpita g0 BHU-
COKOlI TeMIlepaTypu, mmepebyBae IIiJi BUICOKMM THCKOM i obeprae MoOro Bal
0e3 HOIIOMOTH IIOPIIIHSA, IIIaTyHA i KoJiHYacToro BaJja.
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Ha masonky 93 HaBegeHo cxemy HaMIpocTiimoi maposoi Typbinu. Ha
Basa 1 HacamyKeHO AUCK 2, m0o 0004y SKOT0 3aKpimiaeHo Jomatku 3. Bins
JOIAaTOK po3MiIeHo TpyoOu, sKi HasmBaioTh cormmamu 4. Ilapa, sxka yTBO-
PIOETHCS B KOTJi, HaAXOOUTHL OO COIIEJI, BUPUBAETHCA CTPYMEHAMU, AKi
3 BEJIMKOIO CHUJIOI0 THCHYTH Ha JIONIATKY i HAZAl0Th 00epTaIbHOTO PYXY JNC-
Ky TypOiHU.

Y cyuacHuMX mapoBuUX TypOiHax 3aCTOCOBYIOTH He OOUH, a 6araTo OUCKiB,
HacaJ:KeHUX Ha coiabHu# Bag (Mmay. 94). ITapa mocaimoBHO IPOXOAUTH Ue-
pes JIOTIaTKM BCiX AUCKIB, Biaggaroum KOKHOMY 3 HUX YAaCTHUHY CBOEI eHeprii.

ITapoBi TypbiHM € He3aMiHHMMU TEIJIOBUMH IBUTYHAMHU Ha TEIJIOBUX
Ta aTOMHUX €JIEKTPOCTAHITiAX.

Ilepmy mapoBy TypOiHy TPaKTUYHOTO 3aCTOCYBAaHHS BUTOTOBUB
y 1889 p. mBeacbKkuil iH:xKeHep Ta BuHaxiguuk Kapa JlaBanb.

l'azoBa TypOiHa Ta peaKkTuBHi ABUryHHu. llepeBarm mapoBoi TypOimmu
Ta IBUT'YHA BHYTPIIIIHBOTO 3TOPAHHS IIOETHAHO B ra3oBiil TypOiHi, y aKii
BHYTPillIHA eHepris rasy mepeTBOPIOEThCA Ha KiHeTHUHY eHepriio Baja.

Y kamepy sropanua 4 (mManx. 95) raszoBoi TypOiHM 3a JOIIOMOTOI0 KOMII-
pecopa 2 MomaeTbCcsA CTHCHEHE IIOBiTpsA, TeMIilepaTypa SKOTO IIPUOJIM3HO
200 °C, i BmopcKyeThbcsl pimke mammBo (rac) mixg BHUCOKHMM TuckKoMm. IIim
yac TOPiHHSA MMAJMBA MOBIiTPSA i NPOAYKTH 3rOpAHHSA HArpiBalOThCA OO TEeM-
nepatypu 1500-2200 °C. T'as, AKHuil pPyXaeThbCcs 3 BEJIUKOIO IMBUAKICTIO,

—_ M —
= 7 :
7 > =/ 0
{ o
1 4
Man. 95 Man. 96
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HaOpaBJIsSE€TbCA Ha JomaTku TypOinm 3. Ilepexomsdaum Bim omHOTO AHCKAaA
TypbiHM OO iHIIOro, ra3 BiAfae CBOIO BHYTPIIIHIO €HEPTiio, MPUBOIAUU
TypbiHy B pyx. OTpumMyBaHa MexXaHiuHAa eHePrisi BUKOPUCTOBYETHCH [JIs
obepTaHHs, HAIIPUKJIAMA, TBUHTA JiTaka I abo eJJeKTPUYHOI'O TreHepaTopa.

Y pakerax maauBO 3rOopsA€ B Kamepi sropaHHA (Maa. 96). YTBopeni
rasu 3 BEJMKOIO CHJIOI0 THUCHYTDH Ha CTiHKM KamMepu. 3 OAHOTO GOKY KaMme-
PHU € COILTO, Uepesd sKe IMPOAYKTHU 3TOPSAHHSA BUPHUBAIOTHLCI B HABKOJUIITHE
cepemoBuilie. Pakera, BiAIIITOBXYIOUHCH BiJ CTpyMeHS rasy, IO BHUTIKae,
Ha0yBae pyxXy B HPOTHJIEKHOMY HanpAMKY. Taki IBUTYHHM HasuBalOTh pe-
AKTUBHUMHU. Y DPeaKTHUBHOMY ABUTYHi BHYTPIIlTHA €HePris majuBa Iepe-
TBOPIOETHCA HA KiHETUUHY €Heprilo PyXoMoi paKeTH.

Y cBoemy KHUTTI BU HOCTiiHO MaeTe cOpaBy 3 PiBHOMaHITHUMU ABU-
ryHamMu. Bouu HamgamoTh pyxXy aBToMoOiiaM i jgiTakam, TpakTopam, Kopa-
O0JIAM 1 3aMiBHMYHMM JOKOMOTHBAM. 3a AOIOMOIOI0 TEIIJIOBHX MAIIWH Ha
€JIEKTPOCTAHIIisIX BUPOOIAETHCA €IEKTPUUHUN CTPYM.

Po6GoTra TemysoBMX MAaINIMH [OB A3aHa 3 BUKOPUCTAHHAM pPi3HUX BU-
OiB majawmBa. TOONKM TeEIJIOBUX €JIEKTPOCTAHIil, ABUTYHW BHYTPIITHHBOTI'O
3ropsAHHA aBTOMOOLTIB (Mas. 97), miraxkiB Ta iHIIMX MAIUH BUKHUIAIOTH
B aTMoc(hepy MIKiAJIuBI OJId JIOAWHU, TBAPUH i POCIUH pPeUOBUHU (UaTHUI
ras, ByIJIeKucauii ras, okcugu HiTtporeny, Cynabdypy Toiro). Ili peuoBunu
CIIOJIYyUaIOThCA 3 aTMOC(EpPHOI0 BOJOrOI0 I YTBOPIOIOTH KUCJOTH. lle crae
NIPUYMHOIO BUIIAMaHHA KUCJIOTHUX IOIIiB, V PE3YyJIbTATi YOTO 3HUIIYIOTHCS
XBOMHI Jiicu, rubHe puba, SHUMKYETHCA BPOMKANHICTL 3€pHOBUX Ta iHINIMUX

KYJBTYP.

Man. 97

30iJbIlIeHHa KiJbKOCTI aBTOMAIINH, OCOOJMBO B MicTax, IPU3BOLUTH
IO0 HaaMipHOro 3abpymHeHHS aTMocdepy BUXJOMHMMHN rasaMM ABUTYHIiB
BHYTpimHbOTO 3ropsauHsa. I[[00 3MeHIIUTH IIi BUKUAU, IPOBOIAATH peEry-
JIOBAaHHS ABUTYHIB JJIs IIOBHOTO 3TOPAHHSA IIaJNBa Ta 3MEHIIEHHS BMiCTy
YaaHOT'0 ra3y, BIIPOBAJKVIOTH ABUTYHHU, V AKX BUKOPHUCTOBYETLCS UMCTI-
I11e IaJIKBO.

3acTocyBaHHSA IIApoBUX TYypPOiH Ha eJeKTPOCTaHIIiAX BHMAarae 0Oarato
BOAM Ta BEJIUKHUX IJOI, AKi 3aliMalOTh BOJOMMMU MOJISI OXOJOMKEHHS Bif-
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npaiboBaHoi mapu. asa eKoHOMIiI Ijomii Ta BOJHHX pPecypciB MOIIIBHO
OymyBaTH KOMILJIEKCU €JIEKTPOCTAHITil, IKi MalOTh 3aMKHEHY CHUCTEMY BO-
JOIIOCTAYAHHS.

HaiteekTuBHimuii cmoci6 60poTnbu i3 3ab0pyAHeHHAM cepegoBUINA —
3aMiHa JIBUTYHIB BHYTPIIIIHHOTO B3TOPAHHS €JIeKTPUUYHUMUN JIBUTYHAMH,
BuKopucraunusa eHeprii 3emuri, CoHrsa, BiTpy.

YU 3HAETE BW, LLO...

[ymka npo BUKOPUCTAHHA napu ansa notped TpaHcnopTy BuHMKNA we B XVII
cT. KoHCTpyKTOpPM cnovaTky Hamaranucs npunawTtyBaTy NapoBi ABUTYHU OO0 3BU-
YanHux Bi3kiB. Y 1763 p. dopaHLuy3bkuii iHxeHep XKopxk KoHMO ckoHCTpytoBaB nep-
W11 napoBun Bi3ok. Lis mawwnHa npautoBana Bcboro 12—15 xB. li3Hiwe BiH CKOH-
CTpylOBaB AOCKOHaniWui Bi30K, ane Konm Tou nyctunu Bynuuamn Napumxa, 1o
BUSIBUIOCH, O HUM HEMOXINMBO KepyBaTu. Y 1787 poui amepukaHeub OniBep
EBaHC CKOHCTpylOBaB MapoOBUiA Bi3OK, LLO TakoX OyB HENPUAATHUIN 0O NPAKTUYHO-
ro BukopmctaHHs. Y kiHui 80-x pokis XVIII cT. Binbssm MepAokK, y4eHb Ta MOMiYHMK
[xenmca BatTa, CTBOpMB NapoOBMiA Bi30OK i3 ABUIYHOM KOHCTPYKLii CBOro BUNTENS.
BiH ckoHCTpyloBaB psaf LikaBux MOAenen Bi3KiB, ane CTBOPUTU MPaKTUYHY TpaH-
CNOPTHY MaLUUHY BiH TaKOX He 3Mir.

lMpobrnema CTBOpPEHHHA MapoBOro aBTOMOGINS Tak i He Oyna po3B'd3aHa, ue
BAAnocH 3pobuTy Tinbky Ha 6asi ABUryHa BHYTPILLIHbLOTO 3rOPsiHHS.

barato BMHaxigHWKIB y Ti 4YacuM Hamaranucd CKOHCTpykBaTh FIOKOMOTUB,
KM pyxaBcs 6 perikamu. MNepwmnm Ao iael 3acTocyBaHHS NapoBMX NOKOMOTUBIB
Ha cneuianbHUX PEerKOoBUX LIAAXax AiMWOB LOTNAHACBKUN iHXeHep Ta MexaHiK
Pivapp TpeBiTik.

Man. 98

Y 1803 p. BiH CKOHCTpPYylOBaB NapoBO3 A1 PEMKOBOro LWMAXY, a HAaCTYMHOro
poKy nposiB noro BunpobysaHHs. ¥ 1814 poui ckoHCTpytoBaBs Ta BUnNpobysas CBil
nepLumnii napoBo3s i Mxopax CTedeHCOoH. loro KOHCTPYKLIisi BNacHe 11 po3s’sidana
npo6nemy CTBOPEHHS NapoOBOro 3ani3HUYHOro TpaHcnopty (Man. 98).

Maponnas, sik i NapoB0O3, Ma€ TaKOX LiikaBy iCTOPit0 CTBOPEHHS. LLle Ha noyaTKy
XVIII cT. eHi ManeH CKOHCTPYIOBaB YOBEH, SIKUIN pyXaBcs 3a [ONOMOIOK NapoBoOro
OBUryHa. Ane 4yepes HeJOCKOHArMICTb OCTaHHBbOIo YOBEH NITMB AOCUThL MOBIMBHO.
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Man. 99

Y 1736 p. aHrnieub OxoHaTtaH Konb3 6e3ycnillHO HamaraBcs 3acTocyBaTh Ha

cygHax GinbL gockoHany napoBy mawwunHy Tomaca HelokoMeHa.

Ynaniwi cnpobu posnoyanucs, konu dxenmc BaTT BMHaLWOB ABUrYH. Tak,
y 1781 p. dppaHuy3 [I’a6baH XKodhdpya ckoHCTpytoBaB naponnas, KU 3a Aono-
MOFOH NAapOBOro ABUryHa Mir roauHy NNMBTM NPOTK Tedil. Yepes 4YoTMpu poku ame-
pukaHeub [hxoH ®DiTy nobyayBaB YOBEH, Y AKOMY NapoBUN OBUTYH HaJaBaB pyXy
Becny. OgHak BMNpobyBaHHSA LbOro naponsiaBa He BUNpaBgany CnofiBaHb.

Mepwwnin NpakTU4YHO MpuaaTHUWA Ans nNraBaHHS MaponfnaB CKOHCTPYLOBaB
ipnaHOCbkMi  iHXeHep Ta MexaHik Pobept ®ynToH, BunpoOyBaBLUM WOro
y 1803 poui Ha p. CeHi B Napwxi. Jocnig yoaecs: cygHo npotsrom 1,5 rog nnveno
CeHoto, po3BuBatoUuM WBUAKICTb 5 km/roa 3a Tedieto. Y 1807 p. PynToH CKOHCTPY-
toBaB KonicHuU naponnasB «KnepMoHT», Ha SikoMy BCTAaHOBUB NapoBy MalunHy BaT-
Ta noAginHoI aii. [JoBXunHa uboro naponnasa carana 43 M, NOTYXHICTb ABUTyHa —
20 KiHCbKMX cun, TOHHax — 15 T (man. 99).

—
SANMNTAHHA 0O BUBYEHOIO

1. IITo Take TemnoBUH ABUTYH?

2. fIki Bugu TemaoBUX ABUTYHIB BU 3HaeTe?

3. AKuit ABUTyH HA3MBAIOTH ABUT'YHOM BHYTPIiIITHHOT'O 3TOPAHHA?

4. ki mporecu BimOyBaIOTHCSA IPOTATOM UOTHPHOX TAKTiB POOOTH ABUTYHA
BHYTPIIIHLOTO 3TOPSAHHA?

5. flxa 0ygosa maposoi TypOinu? Ak Boma mparoe? fAKe il npusHaueHHSA?

6. IToscHiTh, AK IPAaIIOIOTh ra30Ba TypOiHA Ta peaKTUBHUN ABUTYH.

7. ki mKigmuBi pedoBUMHU BUKUAAIOTHL B aTMocdepy TemaoBi mamuuu? o
AKUX HACJJIAKIB Ile IPU3BOAUTEL?

§ 15. 3AKOH 3BEPEXKEHHSA EHEPTIT B MEXAHIYHMX
I TEMAOBUX MNMPOLIECAX

Ilin uvac maxmimHa Tina, oDigEsaTOoro Hajx 3eMJiel0, MO0 IIOTEHIIAJIbHA
eHeprisg 3MeHIIYEThCSA, a KiHeTwmuHa — 30iapmmyerbesa. Ilixm uac maminbs
CBUHIIEBOI a00 ILIACTUJIIHOBOI KYJbKM Ha CBUHIIEBY ILIUTY UM HiZJIOTy Me-
XaHiuHa eHeprisg KyJbKHU 3MEHIIYEThCS OO0 HYJsSd, aje 30iJbIIyeThCSI BHY-
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TPilIHA eHepris KyJbKHU Ta IJIUTU abo migjoru. ¥ ABUTIYHI BHYTPIITHHBOTO
3rOpAHHA aBTOMOOiIA abo TpakTopa 3a PaxyHOK BHYTPIiIIHBOI eHeprii ma-
JuBa 30iJIBITYETHCSA MeXaHiuHA eHepris PyXOoMUX YacTHUH ABUTYHA.

MexaHiuHa Ta BHYTPIIIHA €HEPrii TiJ1 MOKYTh IEPETBOPIOBATHUCS OTHA
B OIHY.

Koneca BogsHOl TypOiHM 00epTalOThCSA 3a PAXYHOK KiHeTHMUYHOI eHeprii
BOIY, a Kpuja BITPAHOTO MBUTYHA — 3a PaXyHOK KiHeTM4HOI eHeprii Bi-
Tpy. Ilix wac Temmoo0MiHy BHYTPIIIIHA eHeprid OJHOTO Tijia 3MiHIOETHCS 3a
PaxyHOK 3MiHU BHYTPiIIHBOI eHepril iHIIOTO Tijla (HanpuKJam, BHYTPiNIHA
eHepria Boau 30iJBLITYETHCS 3a PAXYHOK 3MEHINIEHHS BHYTPIIIHLOI eHeprii
HarpiToro miMaTka 3ajisda, KHUHYTOTO Y BOOY).

Posrnsgparoun mpuxjaan sMilnryBaHHA Tapsadyoi Ta XOJOTHOI BOAM, BU-
KOHABIIIM BiANOBiAHI migpaxyHKM, MU IIOOAUMJIM, IO KiJbKiCTh TEMJIOTH,
AKY Bigmasa rapsuda Boja, JOPiBHIOE KiJIBKOCTI TeIJIOTH, SKYy OAep:Kajia
xojyonHa Boma. Jlaboparopua pobora Ne 1 «BuBueHHS TemaoBOro OajaHcy
3a YMOB 3MiIllyBaHHA BOAM Pi3HOI TeMIlepaTypu», AKY BU BUKOHAJM, IIiJ-
TBepAua O Ieil BUCHOBOK, IKOM BU BUKOHYBAJH ii B ymMoBax, AKi He mo-
nyctuau 0 mepemadi Temsa mo iHIIMX Tij, OKpiM XoJiogHOI BOOu, abo Bpa-
xyBaau 0 yci KiJbKocCTi TemaoTu, AKi OyJ0 mepefgaHo BCiM Tijmam.

Ilig yac Temm000MiHy B CHCTEeMi KOHTAKTYIOUMX TiJl KiJIBKiCTh TeIioTu
30epiraeTncs.

Coocrepe:keHHA M JOCJHiIN TPUBEJU A0 BiIKPUTTA 3aKOHY 30€perKeHHA
Ta 3MiHU eHeprii.

Enepris He 3HMKAa€ i He CTBOPIOETHCA 3 HiY0oro. BoHA TiTbKM mMEepeTBOPIO-
€ThCA 3 OJHOTO BHUAY HA iHINWI, IPU IOMY IIOBHE 3HAUYEHHA il B CUCTe-
Mi TiJI, IO B3a€MOIIOTH JHIIIEe MiK 00010, 30epiracThcs.

JlomaTKoBa eHeprid MoKe BUHUKHYTH B TiJi TiIbKM BHACJIITOK HOTO
B3aeMomii 3 iHmuM Timom. EHepria pyxomoil BoaM OKeaHCBKMX Tediil abo
BiTpy BUHUKae 3a paxyHOK eHeprii CoHIf; IoTeHIliaJbHA Ta KiHeTMYHA
eHeprii pakeTu — 3a paXyHOK BHYTPIiIIIHbOI eHeprii majamBa, BUTPAUYEHOTO
Ha ii samyckK i moJiT; moBiTps B KiMHATi HarpiBaeThcsi, TOOTO #OTO BHY-
TPIllIHS eHepria 30iJIbIIyeThCS 3a PaXyHOK eHeprii, AKy BOHO OTPHMAJIO
Bizm pamiaTopa omajeHHs a0o Ieui.

3aKoH 30epekeHHs Ta 3MiHM eHepril — OAUMH 3 OCHOBHUX 3aKOHIiB IPHU-
ponu. Ileit 3akoH 3aB:KAU CJil ypaxoByBaTU B Haymi ¥ TexHimi, 3a #oro
JIOTIOMOT'0I0 MOJKHA MOSACHUTHU OaraTo sSIBUII IPUPOIN.

igi SANMATAHHA 0O BUBYEHOIO

1. YV yomy mossirae 3aKOH 30epeKeHHs eHeprili B MexaHiuYHUX i TeIJIOBUX IIPO-
mecax?

2. HaBeniTs mpuKJIAAU IIePeTBOPEHHS eHepril OJHOro BUAY Ha iHIIIMH.

3. 3a paXyHOK YOTO PYXa€eThCsA aBTOMOOiJIb IO NOPO03i, paKkeTa — y KOCMiUHO-
My IIPOCTOPi, YOBEeH — Ha BOM;i?
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§ 16. KOE®ILUIEHT KOPUCHOI All (KKA)
TEMAOBOIO ABUTYHA

st oiHKY OyAb-IKOTO TEIJIOBOTO ABUTYHA AYs:Ke BaKJINBO 3HATHU, AKY
YacTUHY eHeprii, 10 BUAIIAEThCA i Yac 3TOPAHHS IIaJKNBa, BiH IepeTBo-
pioe B KopucHy pobory. IIlo 6inmbIia 1ma yacTuHa eHeprii, To GiJLIIT eKOHO-
MiYHHM € TeILJIOBHII JBUTYH.

JJIsg xapaKTepuCTUKU €KOHOMIUHOCTI PiSHUX TENJOBMX ABUTYHIiB BBO-
IATh TOHATTS Koedimieara kopucuoi gii (KK/I) Tenmmosoro gBuryHa.

BigHomieHHs Ti€i YacTMHHM eHeprii, IKa BUTPAYA€ThCId Ha BMKOHAHHSA
KOPHMCHOI po0OTH ABUTYHOM, A0 BCi€l eHeprii, [0 BUOIIAECTHCA BHACJI-
IOK 3TOPSHHS NAJIMBa, HA3UBAIOTh Koediyienmom xopucrnoi dii (KK /)
menmnoeozo 0éuzyHa.

KKIl mosnauaioTh MajioOl0 TIpelbKoi0 JiiTepoio 1 (era) i BsasBuuai
BUPaXKamoTh y Bimcorkax (% ).

A
n=—=100 %,
Q
Je M — Koe(diIlileHT KOPMCHOI il TemJIoBOro ABUIYHa; A, — BHMKOHaHa

KopucHa poboTa; @ — IOBHA TEILJIOBA €HepTis, IO BUAIJIMJIACA BHACIITOK
3TOPAHHS HaJHUBA.

KEK]I TenysioBOoTo ABUTYHA 3aBiKAM MEHINUI Bi OQUHUIL, TOOTO MEHIIM
Bizx 100 %.

OcHOBHI XapaKTepPUCTUKH TEILIOBUX IBUTYHIB

Ilopwnesa naposa mawiuHa: podOYMM TiJIOM € Iapa, TeMIeparypa
HarpiBHuKa cranoButh 207 °C, remmeparypa xogomzuiabuuxa — 27 °C,
KKIO — 7-15 %.

ITaposa mypbina: podbOUUM TiJIOM € Imapa, TeMIlepaTypa HarpiBHUKAa cTa-
HOBUTH 577 °C, Temmeparypa xoaonuiabHuKa — 107 °C, KKII — 20-25 %.

uzenv: poOOUUM TiJIOM € HPOAYKTU 3TOPAHHA IaJnBa, TeMIepaTypa
HarpiBHMKa cTaHOoBuUTHL 1827 °C, temmeparypa xojomuabHuka — 107 °C,
KK - 30-39 %.

Kap6ropamopruili 0guzyr: podOOYNM TiJIOM € IPOAYKTHU 3TOPAHHA IAJIN-
Ba, TeMIlepaTypa HarpiBamka craHoBuTh 1827 °C, TeMmepaTypa XOJOAUJIb-
muka — 107 °C, KKII — 18-24 %.

Ar moxcna 36iavwumu KK mennosux dsuzynis? I[o HaMOMyJasapHi-
X TEMJIOBUX ABUTYHIB HaJeXKaTh ra3oBa TypOiHa i IBUT'YH BHYTPIIIIHBO-
TO 3rOPAHHA (I[BB) 106 migunimTu KK Typ6inu, moTpidHO 30iabIIUTH
TeMOepaTypy HarpiBaua i 3MEHIIUTH TeMIepaTypy XoJoAuJbHukKa. Ias
ILOTO IIOTPiIOHO BHAWTM TAKMHM KYT HAXWJIY JONMATOK TypbOiHM, mpH SKO-
My HamOiJbIlla yacTHHa eHeprii rasy Oyme mepemaBaTHCS IM, II€PETBOPIO-
founch y MexaHiuny. Tomi TemIiepatrypa rasy B XOJOAUJIbHUKY 3HU3BUTHCH.
Ha mpaxTuiii spobuTtu me GOCHUTH CKJAIHO, ITi€l0 IIPo06JIeMOI0 ChOTOAHI 3a-
MMalThed Kpalli TexHiuHi iHcTuTyTu. Tomy moTpi6bHO pobuTu rpybe Ha-
JaIlTyBaHHA, 3HAXOAAYN KYT, IIPU AKOMY TypOiHA B IIOTOIlL ragdy MaTUMe
HaMOLJIBIIY YacTOTy OOepTaHHI.
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3oimpmutu KK [IB3 Tako:X MO:KHA, BUKOPHCTOBYIOUM SAKicHe MaJiu-
BO, HAITPUKJIad, OEH3UH 3 BUCOKUM OKTaHOBUM umcjoM. IIix uac itoro sro-
PAHHSA BUNIIAETHCA OiNbINA KiMBbKiCTh TEIJIOTH, i Ile IPUBOAUTH OO TOTO,
mo KK][ gBuryma migBuinyeTbcs. [[Jis 3MeHIIIEHHs BTpPaT Ha TepTsd Ta
iHepTHiCTH HOPIITHEBOI rpynu Tpeba BCTAHOBUTU KOBaHI IOPIIHI, AKi Jer-
m1i ¥ MeHIIri 3a podamipamMu. BoHM BUTPUMYIOThH BUIII TeMOepaTypu, IO Ja€
3MOry (hopcyBaTH ABUTYH, JOHPAITIOBABIIH (OPCYHKM IJIsI BIPUCKYBAHHS
nanuBa. PopcyBaHHsa OBUTYHA IIPHU3Beae A0 30iJbIIIeHHS BUTPATU IIAJIHMBA
3 OMHOUYACHUM 30iJbIIeHHAM MOTYyKHOCTi, Tomy KKl v nboMy BUmagky me
36inpmuTeca. Haa nigsumenuaa KK [IB3 nmorpi6HO cBoeyacHO 3MiHIOBa-
TH B HbOMY MACTHJIO, 3MEHIIIYIOUN TEePTA MiK AeTaaAMU JBUTYHA.

[—
SANMNTAHHA 0O BUBYEHOIO

1. IITo Take KoediImieHT KopucHOi Aii TemyaoBOro ABUTYHA?
2. fIx Bu3HAauUaOTh KoedilieHT KopucHOI Aii Temmrosoro gBuryHa?

PO3B’A3YEMO PA3OM

1. Yomy paziaTop € cucTeMoio 6araTbox
TOHKUX TPYOOK, a He CYIiJIbHUM pe3epBya-
pom (mas. 100)?

Bionosidv: 1m06 3a0e3meunTy SOCTATHE
TeILJIOBiBeIeHH BiJ ABUTYHA aBTOMOOiJIs
3a pPaxXyHOK B30iJIBINIEeHHS IJIOIIi TeIa0006-
MiHY.

2. Y AKOMY TeIJIOBOMY OBUTYHI CTPY-
MiHb mapu UM rasy, HarpiTuifi 0 BUCOKOI
TeMIepaTypu, o0epTae BaJ ABUTYHa 0e3 Mo-
IOMOTHU IIOPIIHA, MIaTyHa 1 KOJIiHYacToro
Bajya?

Bidnogidv: y mapoBiii TypOiHi.

—n
%7 3ADAYI TA BMPABM

PiBens A

107. fAx mpaIfioloTh i UMM BiApisHAIOTHCA OAWH BiJf OAHOTO PisHiI TemaoBi
IOBUTYHU B CyYacHill IIPOMMCJIOBOCTi?

108. Yomy TpyOKM pajgiaTopa aBTOMOOiLJIBHOrO ab0 TPaKTOPHOIO ABUT'YHA
BUTOTOBJIAIOTH 3 JaTyHi abo ajdoMiHio?

109. Yomy mix uac poGOTH ABUTYHIB BHYTPIiIIIHLOTO 3TOPSHHS TeMIIEPaTy-
pa BOAM B pajiaTopax IigBUIyeThCA?

110. 3 akoio MeTOO TPYOKU pajgiaTopa oOAYBAIOTH IIBUIKUM IIOTOKOM IIO-
BiTps 3a MOIOMOTOI0 BEHTHJISATOPA, IPUUYOMY BEHTUJIATOP 3aCMOKTYE IOBi-
TpA BCEPeNUHY KAaIloTa ABUI'YHA, a He BUAYBAE HMOro 3-IijJ Kamora uepes
pazgiaTop?

111. YoMy B cuCTEMY OXOJIOMKEHHS ABUTYHA BHYTPIIIIHBOT'O 3TOPAHHSA
Tpeba 3aJUBATU UKUCTY BOLY?

112. Yomy came BoJa BUKOPHUCTOBYETLCA MOJA OXOJOMMKEHHSA aBTOMOOiJb-
HUX IBUTYHIB?
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113. YoMy B MOTONMKJETHMUX Ta AaBial[iiHUX ABUTYHAX OXOJIOMKEHHS
noBiTpane? K 3a0e3meuyeThesA HaJIEIKHE OXOJIOMMKEHH ITUX ABUTYHIB?
114. Axi ocobamBOCTI ABUTI'YHIB BHYTPIIIIHBOTO 3TOPAHHSA CIPUAIOTH IITHPO-
KOMY 3aCTOCYBaHHIO 1X Ha TPAHCIIOPTi, Yy IPOMUCJIOBOMY i CiJIbCbKOMY TrOC-
o apcTBi?

115. Sk Ha3uBaOTh TEIJIOBUM IBUTYH, V MHUJIIHAPL SAKOr0 MIepioguyuHO
3ropsie majbHa cyMirr?

116. CrinmbKu poboumux XOAiB BigOyBaeThCA B YOTHPUIUIIHIPOBOMY IBUTY-
Hi 3a oguH 00epT KoJiHuacToro Bajya?

117. dxwmit Bumg MexaHiuHOI eHeprii BOAAHOI IIapyM BUKOPHUCTOBYETHLCS
B ITapoBUX TypOiHax?

118. Yomy mapoBi TypOiHM pPO3BHBAIOTL BEJUKY INMBUAKICTL obepTamHsA
Baja?

119. ABromob6ins (manx. 101), Ha
SAKOMY BCTAHOBJIEHO IIOTY:KHUUN
IBUTYH, PO3BUBAE IIiJ yac 3MaraHb
mBuaKicTs 250 xM/rox. Ky Bin-
CcTaHb IIOLO0JIAE aBTOMOOiJIBL 3a b c,
pyxaiounch piBHOMipHO?

120. Tpouseiibyc 3araabMyBaB i 3y-
nuHuBCA. JIKi 3MiHM eHepril Bifm-
OyJaucs Ipu ILOMY?

121. YactuMu ypapaMu MOJOTKA
MOXKHA PO3irpiTu MIMaToK MeTaJy.
Ha mio sarpauaerhcss mpu IILOMY
MexaHiuHa eHepria?

122. HasBiTh, sIKa eHepria 3MeH-
IIYETHCS, a AKa — BiAIOBiAHO — 36iJbINTyeTheA IIig uac: a) po6OTH TEIJIOBO-
ro ABUTyHa; 0) HarpiBaHHSA BOAM B KOTJIi; B) i3gu Ha BeJOCUNENdi; T') PyxXy
aBTOMOOiJIA 3 BUMKHEHUM IBUTYHOM.

Man. 101

Pisens b

123. Ilim wac cuJIbHOTO IeperpiBaHHS ABUTYHA BHYTPIIITHBOTO 3TOPSIHHSA
MOJKJIMBE TaK 3BaHe 3aKJIMHIOBAHHS IOPIIHIB — 30iJIbINIeHHA PO3MipiB, Impu
AKUX HeMOMKJIUBUH ixHiM pyx. II[o € IpUYMHOIO TAKOTO 3aKJINHIOBAHHS?
124. YoMy HDOTYy:KHiCThL ABUT'YHA 3a HAABHOCTI I'TYIITHUKA 3MEHIITYETHCA?
125. Yomy B maposiit TypbiHi TeMIlepaTypa BiAIpalbOBaHOI Imapu HUIKUA,
Hi)K TeMIIepaTypa mapu, II[0 HaAXOAUTL HA JIOIaTi TypOinm?

126. ¥ axoMy TeIJIOBOMY IBUIYHI eHepria manmsa 0Oe3mocepesHbLO Iepe-
TBOPIOETHCA HA MEXaHIUHY eHepTrilo pyxomoro amapara?

127. Ilig uac cmasgoBaHHSA HaJMBa B KaMepi 3TOPSHHS PEaKTHUBHOTO IBUTY-
Ha YTBOPIOIOTHCA TasW, AKi IiJ] BUCOKMM THUCKOM i 3 BEJINKOIO IIBUAKICTIO
BUTIKaIOTh yepes OTBip (comso) y samHiit crinmi kamepu. SKi Tiza B3aemo-
IiroTs mpu nbomy? flka mpuumHa pyxy pakeru? Yu BimOyBaBcs 6 pyx pe-
aKTUBHOTIO ABUI'YHA, AKIIO 0 KaMepa 3TOpPsAHHS He MaJja OTBOPY?

128. KocmiuHi pakeTn 3HaUHY YaCTHHY CBOTO MIIAXY PYXalOTHCSA 3a MEX-
amu 3eMHOI armoctepu. IlodcHiTh, YoMy pPyX DaKeT MOMKJINUBUHI
y OesmosiTpssHoMy mpocTopi (mai. 102).
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Man. 102

129. Ckinbkox Jaomeii mo30aBiasae KUCHIO aBTOMOOiNb, IIT0 IPOTATOM 4 TOof
pyxaetrbca 3i mBuakicTio 80 KM/rox? I[o60By HOPMY KHCHIO AJA OgHiel
JIOAMHY BiH CIOKHMBAE Ha MiAAHIN HIIAXY 2,5 KM.

130. CyyacHuil peaKTUBHUI JaiiHep 3a 1 rof MOJILOTY CIAJIOE 8 T KMCHIO.
Ha ckinbKku GigHIIIIMM Ha KHCEHL CTAaHe MOBITPs, AKIIO TaKWH JiTak IIpo-
JeTuTh Bigcranb 2550 KM 3i mBuakicTio 850 xm/ron?

131. Oci mamun i MexanisMmiB mig yac poboru HarpisarTbesa. JIKa mpuyun-
Ha IpOro HarpiBamHa i aKi cmocobm ycyHemHa ii? fAwxi sminwm eneprii
Bi0OyBaOTLCA IPU IILOMY?

132. Icuye Taxkuii cmoci6 3BapiOBaHHS JIedKUX OeTajieii: Ha TOKApPHOMY
BepcTaTi OOHY [deTalb 3aKPIILIOIOTL Yy 3agHii 6albii BepcraTa, a ApPYry,
MPUTUCKYIOUX N0 IePIoi, IITBUAKO 00epTAalOTh PasoM 3 HOro IIUHIEJIEM.
Konu micue moTuky meTasieii HarpiBaeThCs M0 MJIABJEHHSA, AeTaJi CTHUCKY-
I0Th i 3Bapo0Th. IIosACHITEH, AKi 3MiHu eHeprii BimOyBaoThCA IPU I[LOMY.
133. 3arouyiounm Ha TOUMJIi 3yOMJIO, JOBOAUTHLCS KiJbKa pasiB 3aHypiroBaTHU
poro y Boay. Hast woro 1e pobuars? fAxi smimm emeprii BigmbyBaroThCsA IIpU
EOMY?

ICTOPUYHA OOBIOKA

[Mepwmn Tennosuii ABUrYH — eoninin — CKOHCTPYIOBaB AaBHbOIPELbKUI ydeHun le-
pOH AnekcaHapincbkui, skun xmB y | cT. (man. 103). Llen npunag 6y MeTanesoto Ky-
neto 3 ABoma 3irHyTMu Tpybkamu. Y Kyno Hanveanu Bogy i posnantoBanu nig Heto
BoroHb. Konu yTBopeHa napa sunxogmna 3 Tpybok, To Kyns noynHana obepratumcs.

Do cepegnhn XVIII cT. BCA hisnyHa poboTa BMKOHYBarnacsi ninle cuio M’ssie nogu-
HW abo CBINCLKVX TBapWH, a TAaKOX NPMPOAHVMU CUramu BITPY Ta Boau, Wwo nagae. OgHnm
i3 HaMnepLUMX NapoBMX HACOCIB, sIKi NpU3HaYanucs Ans BigkadyBaHHsl Bogw i3 LwaxT, OyB
Hacoc (man. 104), akuii ckoHcTpytoBaB Y KiHuUi XVII cT. aHrmieubs Tomac CeBepi.
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Man. 103 Man. 104

MpuHUMN poboTK Takoro Hacoca: i3 KoTna B napa yepes Tpyoky D i kpaH C Hagxo-
OnTb y pesepByap S i BUTUCKAE 3 HBOTO BOAY Yepes knanaH a i Tpyoky A. lMicna uboro
pe3epByap S Bigkno4anu Bi4 KoTna i oxonogxyeanu Bogot. [Napa koHgeHcyBanacs
B pe3epByapi, y pesynberaTti Yoro no Tpybui F Boga BCMOKTyBanacs i yepes knanaH b
Haaxoauna B pesepByap S, 3BiOku BOHa 3HOBY BUTUCKyBaracs napoto no tpyoui A. MNa-
poBuin Hacoc Cesepi nowmpmecs Ha noyatky XVIII CT., ygockoHaneHi noro BapiaHTu
3aCTOCOBYBanucs Ha Lwaxrtax ax go cepeauHmn XIX ct.

[ockoHaniwy napoBy MalluHy (Tak 3BaHy aTMOC(EepHY MallnHy) CKOHCTPYHOBaB
y 1705 p. aHrninceknin koBans Tomac HbrokoMeH.

MawwHa HetokomeHna (man. 105) Bxxe mana OCHOBHI AeTani napoBoi MaLIMHK — Lix-
ninap i nopweHb. BoHa npautoBana Tak: y UuniHgp i3 NopLuHeM Yepes TpyOKy i3 kpa-
HOM HaZxoawna napa 3 NapoBOro KoTna i CBOIM TUCKOM MigHiMana nopLleHb y BEPXHE
nonoxeHHs. NMoTiM KpaH nepekpmBascs, BiAAdiNaYM TUM caMyUM LMNiHAP | NapoBun

Man. 105 Man. 106
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KoTen. Y umniHap Yyepes Apyrni KpaH, SKUn y TOW MOMEHT BidKpMBaBCS, BIPUCKyBana-
cqa xornogHa Boga. lMapa koHgeHcyBanacs, i nig Agieto aTMOCHEepHOro TUCKY MOpLUEHb
onyckaecs BHM3. [loTiM npouec NOBTOPOBaBCHA. TakMM YMHOM, MNIie4e Kopomucna,
3’eHaHe 3 NopLuHeM, TO MigHiManocs, To onyckanocs. BogHoyac gpyre nneye kopo-
MUCra Hagasarno pyxy Hacocy, SKui BigkadyBas BOAY.

MawwuHu CeBepi 1 HbtokoMeHa Manu ABa iCTOTHUX Hegoniku: 1) MawmHa BUKOHY-
Bana poboTy nuiie nig Yac pyxy NOpPLUHA B OQHOMY HanpsiMky; 2) noTpibHo 6yno Becb
yac 3aKpvBaTu Ta BigKpMBaTU KpaHu, TO6TO MalLMHa npautoBana He aBTOMaTU4Ho.

Y 1765 p. aHmincekmn BuHaxigHuk Oxenme Batt (1736-1819) ckoHcTpytoBas na-
poBy MawuHy (man. 106), dka mana oguH UMniHAp i3 nopwHeMm. MNapa Bnyckanacs no-
3MiHHO TO 3 0gHOro 60Ky MOPLUHA, TO 3 APYroro, L0 A0CAranocs 3aCTOCyBaHHAM cne-
LianbHOrO MexaHi3my.

LlikaBun Bunagok nos’s3aHun i3 mawmHoto Batta. OgHoro pasy BrnacHWK HeBenny-
KOi LLIaxTy JOMOBMBCS 3 BMHaXiAHUKOM, LLIO TOW NMOCTaBWUTb CBOK MApOBY MaLUUHY O11S
BigKayyBaHHS BoAM i3 waxTtu. [loci Taky poboTy Ha WaxTi BUKOHYBarnm KOHi.

— Bawa malunHa noBmHHa 3a roguHy BuKadyBaTu BOAWU HE MEHLUE, HXK Mill KiHb, —
CKasaB BIacCHUK.

— [obpe, — norogmecs BaTT — AKLWO Tak, TO NOTYXHICTb BALLIOrO KOHS NPUAMEMO 3a
OOMHULIO.

Y oeHb BMNpobyBaHb KiHb ynaB Big yTomu. Bigtogi y TexHiui icHye Taka ognHuus
NOTYXHOCTI — KiHCbKa cusia. BaTT BUMIpSIB L0 OOUHWMLIKO NOTYXXHOCTIi, BCTAHOBUBLUW, LLO
3a 1 xB 3BMYalHWI KiHb NigHiMae BaHTax macoto 60 kr Ha BucoTy 67,5 M. IM’a BatTta
yBiYHEHO B Ha3Bi OOVHWLI NOTY>XHOCTi — OAWH BaT.

NMEPEBIP CBOIO KOMNETEHTHICTb

KoHTpoabHi 3anmuTaHHA

1. Ak MOXHa 3MiHUTW BHYTPILLHIO eHeprito Tina?
2. Yomy TennonpoBigHIiCTb NyXKOro CHiry MeHLua, Hixx 3nernoro?
3. Y akun yac gobu BiTep Ame B MOpe, a B KU — Ha CyLuy?
4. Yomy ckadaHOpu KOCMOHABTIB Ta aCTPOHAaBTIB MatoTb cpibnsacTo-6inun konip?
5. MoTpibHo HarpiTn 1 kr Boam i 1 kr onii Ha 1 °C. Ha wo noTtpi6Ho 3aTpatuTtu GinbLue
eHeprii?
6. Y akomy cTaHi nepebyBae cpibno 3a temnepatypu 900 °C?
7. Yn moxHa oTpumaTu 30M0Ty napy?
8. Yomy B HabosIX BUKOPUCTOBYIOTb NMOPOX, a He iHLLi roproYi pe4oBUHN?
9. Ake nanuBO € HaneHepreTUYHILNM?
10. Axuin OBUrYH € e(peKTUBHILLMM: AN3ENbHUA YM KapbropaTopHUA?
11. Aki 3MiHM eHeprii BigbyBaloTbCA B peakTUBHOMY ABUTYHI?
12. Axumum cnocobamm moxHa 36inbwntn KK, asuryHa?

IITo s 3HarO i BMir0 poduTn

® § 3Haro, AK MOJKHA 3MIiHUTH BHYTPIIIHIO €HEpPriio Tija.

1. Ha3BiTb cnocib 3miHM BHYTPILLHBLOI €Heprii Tifna B Takux BUNagkax:

a) BHYTpILLHA eHeprig Tina 36inblyeTbCs, SKWO BUKOHYETbCA poboTa Hag Tinow;

©0) npouec, 3a sKoro BiadyBatoTLCS 3MiHW BHYTPILLHBbOI eHeprii, a poboTa He BUKOHY-
€TbCH;

B) BHYTPILUHSI €Heprisl Tifna 3MeHLYETLCS, KOMK TiNo BUKOHYE poboTY.

2. 1«xr Boau i 1 kr 3ani3a Harpinu Ha 1 °C. Ha ckinbku 3miHMnacs iXHs BHYTPILUHS
€Hepris i K Lt 3MiHY NOSICHUTU 3 TOYKU 30pYy MONEKYNSAPHOI Oy40BN PEYOBUHU?
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® § BMmio BM3HAYaTH, SAKY KiJbKICTh TEILJIOTM IOTPiIOHO 3aTpaTHTH
IJIA TOTO0, MO0 HATPiTH, PO3IJIABUTH i BUIapyBaTH Tijio, 400 AKa BUIiIA-
€ThCA I Yac MOBHOTO 3TrOPAHHSA IAJIUBA.

3. Aka kinbkicTb Tennotu NoTpibHa Ans HarpiBaHHA YaByHHOI deTani Big 20 go
320 °C, akwo il maca gopiBHIOE 2 Kr?

4. Yn moxHa posnnasutn 12 kr onoea, 3atpatmemn 120 000 k[x eHeprii?

5. Aky eHeprito NoTpiGHO 3aTpaTnTy, WO BMNapyBaTh 3a TeMnepaTypu K1MiHHA 3 Kr
BOAMW, Temneparypa sikoi 20 °C?

6. Ym Buctauntb 100 r 6eH3nHYy, o6 goeectn Ao kuniHHg 0,5 kr Bogu, Temnepartypa
skoi 20 °C? KK[J Tennosoro Harpiaya gopisHioe 25 %.

® S Bmiro 6ynyBaTu rpadiku.

7. B antomiHieBOMY YaiHKKY HarpiBatoTb Boay. [Mobyayvte cxeMmaTunyHi rpadikun 3a-
NEXHOCTI KifIbKOCTi TENMOTU BiA Yacy HarpiBaHHs:

a) YanHuka;

0) Boam.

©® {1 3Halo, AKi € BUAM TEILJIOBUX IBUTYHIB.
8. YuM Biapi3HSAETHCS ABUIYH BHYTPILLHBLOIO 3ropsiHHA Bi, peakTUBHOMO?

® S BMil0 BUKOHYBATHM JTOCJiIH.

9. Hanunte y Benuky KacTpysnto Boau i fOBEAiTh i
00 KuNiHHA. MoMICTiTb Y HET MeHLLY KacTpymnto 3 Xonoa-
HO BOAOK. YK 3akmnnTb Boga B MeHLWin kactpyni? O6- -
I'PYHTYIWTE pesyrbTarT. n

10. Y Bogy, Temnepatypa skoi 0 °C, yknHbTe nig,
Temnepartypa SKOoro Taka cama, sk i Bogu. Ym aMiHUTbLCA
TemnepaTtypa soan? Yomy?

® { 3zunaro, Ak BimOyBalOThCS 3MiHM €Heprii.

11. MosAcHiTb, Yomy koneco TypOiHku (man. 107)
obepTaeTbCA.

12. Axi 3miHWM eHeprii BigOyBalTLCA B rasosin Typ-

BiHi? \

Man. 107
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I"I TECTOBI 3ABAAHHSA

Bapiaum 1

1. Axun pyx Ha3nBarTb TENIOBUM?
A ynopsifkoBaHWI pyx YaCcTMHOK, 3 SIKMX CKNadarTbes Tina
B 6e3nagHui pyx YacTUHOK, 3 SKMX CKIagalTbca Tina
B npamoniHinHui pyx Tina
" HepiBHOMIpPHUI pPyX TiN

2. 3anisHnyHi perikn abo iHwWi meTanesi 6ankyu BUroToBNATbL cnocobom npokaty. [ns
LibOro posirpitun Ao 6inoro po3xapeHHs cTanesuin BUNMBOK NPOMYCKaTb MK KOTKaMm-
BanbLUsMMW, Ha NOBEPXHI SKMUX € KaHaBKM Bi4MNOBIAHO 4O hopmuM pelku, i BiH, Aedopmy-
touMcCh, Habupae noTpibHoi hopmn. CTaneBuin BUNNMBOK NPOMNYCKaKOTh KPi3b BanbLs MO
Kiflbka pasiB, He Harpieato4un Moro 4o4aTkoBo. 3a paxyHOK 4Y0ro niaTpMMyeTbcs NoTpib-
Ha TemnepaTtypa cTani nig 4Yac npokaty?

A 33 paxyHOK BUKOHYBaHOI MexaHi4HOi poboTu

B 3a paxyHOK BHYTpILUHbOT eHeprii

B 3a paxyHOK TennonpoBigHOCTi

I npaBunbHOI BignNoBIAi HEMae

3. Yomy rmmnboknii NyxKnn CHIir 3axnLLiae O3UMUHY BiJ BUMEP3aHHS?
A TOMY, LLO BiH Ma€e BMCOKY TEMMOMNPOBIQHICTb
B Tomy, WO BiH Mae HU3bKY TENMONpPoBiAHICTb
B y nyxkomy cHiry € 6arato nosiTps, ke noraHo NPOBOAUTb TEMMO
I npaBunbHOI BigNoBigi Hemae

4. Y 3miHIOETbCA TeMnepaTtypa Tina, SKWOo BOHO nornvHae binblie tenna, Hixk BUMnpo-
MiHIO€E?

A Tino HarpiBaeTbCA

B Tino oxonopxyetbca

B temnepatypa Tina He 3MiHIETbCS

' npaBunNbHOI BigNOBIAI HEMaeE

5. KinbkicTio TENNOTW Ha3MBalOTb BHYTPILLHIO EHEPrito, AKY...
A Tino oTpumye Big iHLIOroO Nig Yac TennooomMiHy
B mae Tino
B Tino otpumye abo BTpayae nig yac TennoobmiHy
I oTpuMye TinNo nig Yac BUKOHAHHSI HAg HUM poboTK

6. CBmHeLb NNaBuTbCs 3a TeMnepatypu 327 °C. LLlo MoxHa ckasatu npo Temneparypy
KpucTanisauii (TBepgHeHHSs) CBUHLIO?

A BoHa Takox gopisHtoe 327 °C

B BoHa HWXua Big TemnepaTtypu nnaBneHHst

B BoHa BuLWa Big Temnepartypu nnasneHHst

' npaBunbHOI BignNoOBIAI HEMae

7. BunapoByBaHH4 BigbyBaeTbcs...
A Tinbkun 3a TemnepaTypu KUMiHHA
B 3a 6yab-akoi Temneparypu
B 3a neBHOi TeMnepaTypu AN KOXHOI pPianHn
I 3a BMCOKMX TeMnepaTyp
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8. YHacnigok noBHOro 3ropsHHs cyxux apos sBuginunocsk 50 000 k[x eHeprii. Ckinbku
[OpoB 3ropino?
A 50 kr B 0,5 kr B 5«kr I 500 kr

9. lNoptova cymill, Ska HaOXO4WTb Yy LUIiHAP ABUIyHa aBTOMOOINS, CKnagaeTbes 3...
A pi3HuXx BMAiB pigkoro nanuea
B cywmiwi racy 3 nositpsam
B noBiTps i napiB 6eH3uHY
I macna i 6eH3uHy

10. Kynbka, nigHATa Ha gesiky BUCOTY, Mafa€ B MICOK i 3aCTpse B HbOMY. 3MiHU AKOro
BMAY eHeprii Npu uboMy BigbyBalTbCs?

A noteHuianbHOI i KIHETUYHOI

B noTteHuianbHOT | BHYTPILLHBOT

B KiHETUYHOI | BHYTPILIHBOI

I’ noTeHuianbHOI, KIHETUYHOI | BHYTPILUHBOI

11. MNig yac ygapy monotom 06 koBaano B1MkoHaHo poboty 15 k. AKy KinbKiCTb BHY-
TPILLUHBLOI eHeprii oTpumano KoBaano?

A meHwe Hix 15 [k

B 15 [Ox

B GinbLue Hix 15 [Ox

I’ npaBunbHOI BignoBiai Hemae

12. Maemo GeH3NHOBMIN OBUMYH BHYTPILUHBOIO 3ropsiHHS | An3enbHUA. AK1i 3 4BOX ABU-
ryHie mae 6inbwnn KKO?

A OBWryH BHYTPILLIHBbOIO 3ropAHHS

B ansenbHuin

B ogHakoBuii B 060x

I npaBunbHOI BigNoBigi Hemae

Bapianm 2

1. Un 3MiHIOETLCA BHYTPILLHSA eHepria BoAW B MOpPi 3 HACTAHHSM HOMI?
A 36inbLyeTbca
B 3meHwWwyeTbCA
B He 3MmiHI0ETLCA
I’ npaBunbHOI BignoBiai Hemae

2. MNig vyac gedopmadii Tina 3MiHUNOCH TifMbKM B3aEMHe po3TallyBaHHA Monekyn. Yu
3MiHMNacsa nNpu UboMy TeMnepaTtypa Tifa i Koro BHYTPILLHSA eHepria?

A Temnepartypa Tina 30inbLmnacs, a BHyTPILLIHA eHepria He 3MiHMnacs

B TemnepaTtypa i BHyTPiLWHS eHepriqa Tina He 3MiH1nucs

B Temnepatypa Tina He 3MiHMnacs, a BHyTpILLHSA eHeprisa 36inbLunacs

I npaBunbHOI BignoBigi Hemae

3. Cnpgaum 6ins GaratTs, Mu 3irpiBaemocsi, BigvyBaeMo, sik nepedaeTbcs Tenno Big 6a-
raTTs 4o Haworo Tina. Akui ue Bua TennoobmiHy?

A TennonpoBigHiCTb

B koHBeKLis

B BvnpomiHoBaHHS

I TennonpoBigHICTb | BUNPOMIHIOBAHHS
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4. Yy moxHa nepenbayunTu, KM HanpssMok MaTtume BiTep 6inst Mopsi B CMEKOTHUIA NiT-
Hi geHb?

A He MOXHa

B i3 Mops Ha cywly

B i3 cywi Ha mope

' NnpaBunNbHOI BigNoOBIAI HEMaeE

5. KinbkicTb TENnoTK, sika BUTPa4aeTbCs Ha HarpiBaHHs Tina, 3anexuTb Big,...
A macu, o6’emy i pogy peqoBMHU
B 3Ha4yeHHs 3MiHM TemnepaTypu, N'YyCTUHW | pogy PEYOBUHU
B pogy peqoBuHW, MOro Macu i 3Ha4EeHHS 3MiHM Temneparypu
' macwu Tina, Noro ryCTMHM i 3Ha4YEeHHS 3MiHKM TeMmnepaTtypu

6. Ha noBepxHi Micsiusi B Micsi4Hy Hi4 TeMnepaTypa onyckaetbest 4o —170 °C. Yu npu-
AaTHi Ansa BUMIpIOBaHHS TemnepaTtypuy Ha Micaui pTyTHUA | cnpToBuii TepMomMeTpn?
A He NpnaaTHUN XXOOEH 3 HUX
B npuaaTHWi Tinbku cnMpToBMi
B npugaTHUNM TiNbKuU pTYTHURA
I npaBunbHOI BiANoBIAi HEMaE
7. Yn BunapoByeTbCA BoAaA Y BiAKPUTIN nocyauHi 3a Temnepatypu 0 °C?
A B/nNapoByeTbLCS, BUNapoByBaHHS BigbyBaeTbCs 3a OyAb-aKoi TemnepaTypu
B He BunapoByeTbCs, TOMY WO 3a TemnepaTypu 0 °C Boga 3amep3ae
B He BMNapoByETbLCS, TOMY LLO YTBOPEHHS napu BiAbyBaeTbCs nig Yac KUMiHHS
' npaBunbHOI BignNoBIAi HEMae

8. Cnanunu 0,2 kr BogHK. AKy KinbKicTb Bogn MoxHa Harpity Big 0 go 100 °C?

A 65 kr B 70 kr B 40 kr I 57 kr

9. [1BUryH BHYTPILLHbOrO 3ropsiHHA NpaLioe Ha...
A HadoTi B kam’ssHomy Byrinni B 6eH3uHi
I raci

10. Aki 3miHM eHeprii BigbyBatoTbCA Nig Yac nagiHHa meteoputa?
A noTeHuianbHOI | KIHETUYHOI
B noTeHuUianbHOI | BHYTPILLHBOI
B KiHETUYHOI i BHYTPILLHLOT
I noTeHUianbHOI, KIHETUYHOT | BHYTPILUHBOT

11. MNig yac ranbmyBaHHsa noisga 6yno BukoHaHo poboty 150 000 kx. Aka KinbkicTb
TENNOTN BMAINunacs B ranbmax?

A meHwa Big 150 000 k[x

B Ginbwa 3a 150 000 kdx

B 150 000 k[x

I' npaBunbHOI BigNOBIAI HEMaeE

12. Ha npakTuui BUKOPUCTOBYHOTb YCTAHOBKMU, Y SIKUX 3aCTOCOBYIOTb BOAEHb i Npupoa-
HWUI ra3. Aka 3 yctaHoBOK Mae Ginbnn KKO?

A Ta, WO npautoe Ha BOgHi

B Ta, Wwo npaute Ha NpupogHOMY rasi

B ogHakoBuii B 060X

I npaBunbHOI BignNoBigi Hemae
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EAEKTPUYHI ABHUILIA.
EAEKTPUYHUNU CTPYM

e EnekTpusadisa Tin e EnekTpuyHunin 3apag e [Ba poan enekTpuyHux 3apsais
e [INCKpeTHICTb enekTPUYHOro 3apsay ® 3akoH 36epeXxeHHs1 eNneKTpUYHOro
3apsiay ® EnektpnyHe none e Baaemogis 3apsmpkeHux Tin e 3akoH KynoHa

e EnekTpnyHuin ctpym e [hkepena enekTpuyHoro ctpymy e EnekrpuyHe kono

i MOro cknagoBsi YacTUHU e EnekTpuyHuiA CTpyM y MeTanax e [ii enekTpudHoro
CTpyMmy e HanpsiMok enekTpuyHoro ctpymy e Cuna ctpymy e AmnepmeTtp
e EnektpnyHa Hanpyra e BonbTmMeTp e EnexkTpuyHuiA onip NpoBigHUKIB
e OguHuui onopy e 3akoH OmMa ans ogHOPIAHOIT QiNsIHKW eNeKTPUYHOro kona
e 3anexHiCcTb Onopy NpoBiAHMKA Bi NOro AOBXUHW, NAOLWi nepepisy
Ta maTtepiany e Peoctatu e NocnigoBHe 3’eqHaHHA NPOBIOHUKIB
e [NlapanenbHe 3’€QHaHHA NPOBIAHMKIB ® PoGoTa enekTpnu4Horo cTpymy
o [1OTYXHICTb enekTpu4Horo ctpymy e 3akoH [bxoyns—JleHua e CnoxumBadi
€MNeKTPUYHOro CTpymy e EnekTpoHarpiBansHi npunaau e EnekTpudHnin cTpym
y pO34yMHax i po3nsiaBax enekTponiTie ¢ ENEeKTpuYHuM cTpym y rasax
e CamocCTilHUi i HecamoCTiViHMI po3psian e Besneka noanHM nig Yac po6oTn
3 eNeKTPUYHMMN Npunagamu i IpucTposimMu
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§ 17. EAEKTPU3ALISA TIA. EAEKTPUMHUN 3APSA

TepMmiH «esekTpuKa» BaM Bigomuil i 3BmuHMii. BiH aysKe maBHili, yBiii-
IIOB [0 HAYKW 3HAUHO pAaHiIlle, HijK OyJI0 BUHANIEHO eJeKTPOJaMIN, eJieK-
TPOABUT'YHU, XOJOOUJIBHUKI, TeJIeBi3opu, pagionpuiiMaui — Bce Te, 0e3 4oro
HUHI BayKKO ysaBuTu Hare »XKuttd. Illle 3a 600 pokiB mo H. e. crapomaBHi
TPeKU IOMIiTHUIN, IO KOJi OYypPIITHH (CKaM’ AHijla BUKOIIHA CMOJIa XBOMHUX
JIepeB, AKi pocau Ha 3eMJIi COTHI THCAY POKiB TOMY) mOTepTH 00 BOBHY, TO
BiH HaOyBae BJIACTHUBOCTI HPUTATYBaTHU OO cebe IyX, JIUCTA, COJIOMHUHKH.
Bypuitun rpenpbkoio — exekTpoH. Koy OypHITHH IPUTATYE OO0 cebe iHIIL
Tijla, TO TOBOPSATH, IO BiH HAaeJeKTPHU30BaHHNIi, ab0 oMYy HAJAHO eJIeK-
TPUYHOTO 3apAxy. Big ciioBa «eJeKTPOH» i IIOXOIUTH CJIOBO €JIeKTPHUKA.

Hocaig 1. Bisbmemo eboHiTOBY manmmuky (ebomiT — TBepauii maTepian
3 Kay4YyKy 1 3HaUHOI JOMIIIIKHK CipKH), MOKJaAeMo ii Ha KIAaITHUKHU Ialepy.
Bauumo, 110 ebomiToBa maMMUYKa He IIPUTATYE IIalepoBi KJIANTUKU
(man. 108, a). IlorpeMo Temep HMaJIMUYKYy 00 KJAITHK BOBHAHOI TKAHWHU
(man. 108, 6) i mabausumo ii go nmamipmis. ITanipii opursaryioTses 10 ma-
JUYKY i HajgumaoTh Ha Hel (man. 108, 8).

[

Man. 108

Kpim Toro, mammuka, apKyIll Hamlepy Ta OLAT HaOYBalOTh 3AaTHOCTL
OpUTATYBaTH 100 cebe KJIANITHUKMW IIamepy, IIyX, TOHKiI cTpyMmeHi Bomu
(mas. 109). Bu 3mosKeTe mepeKOHATHCA B IIbOMY, KOJIM IIOTPETe ILIacTMa-
coBUi rpebimelb ab0 PYyUYKy 00 apKyIll mamepy abo BOBHY i IigHeceTe ¥oro
IOTiM IO TOHKOI CTPYMUHKM BOIU.

B ycix HaBemeHMX OpHUKJIamZax MU 0auMMoO, IO Tijia HAOyBalOTL HOBOI
BJACTHBOCTI — OisiTM Ha iHII Tija cujgoio, AKa Ha-
baraTo OinbIlla 3a CHMJIY BCECBITHLOT'O TSAMKiHHS.
o cuny HaswBaOTh eJleKTpuuHOr. IIpo Tiia,
SAKi Oil0OTh OJHEe Ha OJHE eJIEKTPUYHOIO CHUJIOI0 TI'0-
BOPATH, IO BOHU 3apsmKeHi ab0 BOHM MAalOTh
eJIeKTPUYHUMN 3apajn. EieKTpusyBaTucad MOXKYTH
Tijla, BUTOTOBJIEHI 3 pisHMUX peuoBuH. Hampukian,
Iy:Ke JIeTKO HaeJeKTpU3yBaTU TEePTAM 00 BOBHY
OajJudKy 3 TYMU, CipKH, IJIaCTMAacH, KalpoHY.

EnexkTpusyorbcsa Tia @ Bim mMOTHKY OnHe
3 OMHUM 3 HACTYOHUM ix posd’egHamHAM. MoxHa
€JIeKTPU3YBATH TijJla TaKOXK, HAOJMIKAIOUU 10
HUX 0e3 mopkaHHs OyIb-AKe HaeJeKTPU30BaHe
rimo. Ile saBuIe HA3UBAIOTL e€JEKTPHU3AIi€I0
BILIMBOM, a00 iHAYKIi€r0. Man. 109

81



PO3 1T 2

VHacaiIok JOTHUKY CKJISAHOI MaJUUYKM OO0 IIMAaTKa T'YMHU e€JeKTPU3YIOTh-
cda i ckJo, i ryma. I'yma, AK i ckJ0, IpuTATye O0 cede JeTKi Tima.

B exexTpusaii 3aBxau 6epyTh yuyacTths aBa tiga. [Ipu mpomy eexkTpu-
3yIOThCA 00UIBA Tija.

Are 3a TpUTATAHHAM TiJl He MOJKHA BiIpPi3HUTH eJIeKTpUUHUI 3apAl Ha
CKJIAHIN majmuuIi, moTepTiii 00 IIOBK, Big 3apany Ha e0OHiTOBil majaumuIli,
moTepriii 06 BOBHY, TOMY IO OOMIBi HaeJeKTPU30BAHI MaJUUYKMN IIPUTATY-
IOTh KJIAITHUKHU IIamepy.

Yu o3unauae ue, wo 3apadu Ha minax, 8Uz0mMOBJACHUX 3 Pi3HUX peuo-
B8UH, HiYUM He 8i0pizHambcsa 00He 8i0 00H020?

Hocaixg 2. HaemekTpusyemo e60HiTOBY majmy-
Ky, HigBillleHy Ha HUTII, IIIMaTKOM BOBHU. Ha-
0JIMBMMO 0 Hel TaKy caMy MaJuuKy, HaeJIeKTPU-
30BaHy BHACIiTOK TepTsa o0 Ty camy BoBHY. Ila-
JUYKY BiJINITOBXYBATUMYTLCSI OOHA Bimg omHOI
(mas. 110). OckinmbKM maJHMUYKM OJHAKOBI Ta Hae-
JIEKTPU30BaHi OJHUM TiJIOM, TO MOKHA TiATH BHU-
CHOBKY, ITIO 3apsAu Ha HUX TaK0oK OTHAKOBi, abo
HaJIUYKY 3apsai:KeHi OTHAKOBUMU 3apsgaMu.
Marn. 110 I[.oc.ni/:.[‘ 3. IlimHecemMo OO0 HaeJeKTPU30BaHOI

e00HiTOBOI MANTWYKU CKJISHY ITAaJIUYKY, IIOTEePTY

= 06 moBK. CkiagHa Ta e00HITOBA HaAJUUYKU
| o OPUTATYBATUMYTLCA OOHA M0 oxHoil (Mam. 111).
/’ Mo:xkHa 3pOOUTH BHCHOBOK, IO 3apsAl Ha CKJI,
moTepToMy 00 IIIOBK, iHIIIOTO POAY, HixK Ha e0O0Hi-

Ti, moTepTomMy 00 BOoBHY. UucaeHHi mociigm cBif-

> / YaThb, M0 V IPUPOJi iCHYIOTh eJIeKTPUYHI 3apaamu
F/"::‘d . TiILKY OIBOX POIiB.

) 3apan Ha CKJi, morepToMy 00 IIOBK, HAa3BAJIU

el MO3UTUBHMUM, a 3apdA] Ha e0oHiTi, moTrepTomMy 00

Man. 111 BOBHY, — HEeTaTHBHHM, II03HAYAIOTHh iX BiJIIOBif-

HO «+» 1 «—».

Omxe, mig yac eJeKTpU3allil CKJIa 00 IIOBK CKJIO Ha0yBa€ IMO3UTUBHOTO
3apamy «+», a NIOBK — HETAaTUBHOTO «—»; Il 4acC eJIeKTPU3aIlii e00HITy
00 BOBHY €00HIT Ha0yBa€ HETATUBHOTO 3apPAOy «—», & BOBHA — IO3UTHUB-
HOro «+» (Mmam. 112, 113).

Man. 112 Man. 113
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—
3AMNTAHHA 0O BUBYEHOIO

1. dx MoKHA HaeJeKTPU3yBaTU TiIo?

2. CKinbKM TiJ 6epyTh y4YacTh B €JIEKTPUB3AIlil i 1110 3 HUMU Big0yBaeThCa?

3. fAKi enexTpuuHi 3apagu iCHYOTH y Ipupomi?

4. Axuit eTeKTpUUHUI 3apsan MaTUMe CKJSAHA HMaJUYKa, IIoTepTa 00 IITOBKO-
BY TKAHUHY?

5. Axuit enexTpuUUHMIT 3apAa MaTHMe e00HITOBA MMAJINYKA, II0TepTa 00 BOBHY?

6. Axwuit HainpocTimuii 4OCaiL JOBOAUTH, IO JaHe TiJio HaeJeKTpu3oBaHe?

7. YoMy mpo AesiKi YaCTUHKHU rOBOPATH, II[0 BOHU MAaIOTh 3apsia?

8. Homy Tina sapAmKalOThCsI HETATUBHO a00 IMO3UTUBHO?

§ 18. ABA POAU EAEKTPUYHHUX 3APAAIB.
AUCKPETHICTb EAEKTPUYHOIO 3APAAY

Y mpupoai icHylOTHh IBa POAU €JEKTPUYHHUX 3apsaiB: MO3UTHBHI Ta He-
TaTUBHI.

3 momepenHix AOCHiAiB BM mobaumjm, IO HaeJeKTPH30BaHi Tija B3ae-
MOIifoThL Mix coboro. Ilig uac emexTpmsaliii eboHiTOBOI ab0 CKJIAHOI Ia-
JUYKY BUHHUKAIOTL IIOPiBHAHO HEBEJUKi 3apsagu, TOMY CHJIN, 3 SKIMU
BOHU B3a€MOiI0Th, He3HauHi. CUJIBHIIIY B3a€MOil0 MOKHA cIIOcTepiraru,
3apAnUBIIU OyOb-aKi Tijla Bim edekTpodopHOI MAIIUHU, KA Ta€ 3MOTY
0e3mepepBHO PO3ALIATH i HAKONMMYYBATU IIO3UTHUBHI Ta HeraTUBHI 3apsAmu.
3’emHaHi IPOTOM-IPOBITHUKOM 3 KYJbKaMH MAIIHUHU, «CYJTaHU» (BY3bKi
HamepoBi CMY:KKHU HAa INTATHBAX OJISI JeMOHCTpAaIlil B3aeMozii sapam:KeHMnx
TijJ) CUJBbHIiINIE B3a€EMOIIIOTE, AKIIO 30iJBITYEeThCA KiMbKICTh €IeKTPUUHUX
3apazniB Ha HuX (Manx. 114).

Is mux i momepenwmix mocaimiB mo6pe BHUAHO, IO OTHOMMEHHi 3apamu
BiIIITOBXYIOTHCS, a Pi3HONMEHHI — MPUTATYIOTHC.

Tina, AKi MalOTh €JIEKTPUYHI 3apsaau OAHAKOBOTO 3HaKa (mayu. 115, a, 6),
B3a€EMHO BiJIIITOBXYIOTHCS, a TiJjia, IO MalOTh 3apsaAu IIPOTUJICKHUX 3HA-
KiB, B3a€MHO IPUTATYIOThCA (Maya. 115, 8).

fBuitie B3aeMHOTO MPUTATAHHA ab0o BiAIIITOBXYBaHHS HAEJIEeKTPU30Ba-
HUX TiJl BUKOPHCTOBYIOTH MIJIsI BUSBJIEHHS, UM MepefaHO IIeBHOMY TiJay
eJIeKTPUUYHUM 3apsan. [lisg mpucTpoio, 3a JOIOMOI'OI0 SAKOT'0 BUSABIAIOTH, UU

@

Man. 114 Man. 115
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HaeJeKTpPU30BaHe Tijio, I'PYHTYEThCA Ha B3aemogmii sapamxeHux Ttiia. Ta-
KW TIPUCTPiii HA3MBAIOTH eJeKkmpockonom (3 rpei. eJIeKTPOH — OYPULMUH,
enexkmpura i skopeo — cnocmepizaiw, susseano). Ilpunan, y KOHCTPYKILiO
SAKOT0 JOJAaHO CTPiJIKY i KAy AJA OIiHIOBAHHS 3HAUEHHS €JeKTPUUHOTO
3apAny, Ha3MBAKOTh ejdexmpomemponm (mai. 116).

Kpiss mmacrmacoBy BcTaBKY B METAJIEBill ompaBi KopIiryca eJeKTpoMe-
Tpa IIPOIYINeHO MeTaJleBUH CTep:KeHb, 0 AKOT0 IIPUKPIIJIEHO JEerkKy
cTpinky (abo aBi mamepoBi cmy:kKu). CTpinka, 3apAmKaOUYnCh BiJ HaedeK-
TPU30BaHOTO €00HITOBOIO (CKJIAHOI0) MAJUUYKOIO CTePIKHSA, BiAIIITOBXYETHCS
Big HbOTO I Bimxuaserbcsa Ha meBHUUM KyT. Illo Ginbimuii 3apsAn eaexTpo-
MeTpa, TO 3 OiJBIIIOI0 CHUJIOI0 CTPiJKa BIiAIITOBXYETHCA BiJ CTEpP:KHS i Ha
OiMpIIMII KYyT BOHA BigxmiaseTbca. OT)Ke, 3a 3MiHOIO KyTa BigXuJIeHHS
CTPiIKY eJIeKTPOMeTpPa MOKHA BUSHAYATH, 301JIBIMYETHCA YN 3MEHIITYETHCS
oro 3apan. AHaJOriuHi BUCHOBKM MOKHA 3POOUTH 3a KYTOM PO3XOMIIKEH-
HS MAIepPOBUX CMYKOK Y HAWIPOCTIIIIOMY €JIeKTPOCKOIi, SKUH MOJKHA ca-
MOCTifHO BUTOTOBUTHU 31 CKJISHOI OAHOUKHU, IIBIXA i IPOOKU.

SIKIO MOTOPKHYTUCA PYKOIO MO 3apAMKEHOTO CTEPIKHA eJIeKTPOMeTpa,
TO BiH PO3SPAIUTHCA (€JIEKTPOMETD 3apAny He maTtume). EnekTpuuHi 3aps-
IU TmepeuayTh Ha Tijo Ta uepes HbBOT'O MOKYTH ImiTu B 3emuo (Mana. 117).
Bynb-saxe sapam:xeHe Tijio pPO3PAAUTHCS, SKIMO HOTO 3’€¢gHATU i3 3eMJieio
3aJi3H0I0, MifHOIO abo ajdioMiHieBOIO ApoTHHOIO. AKINO 3apsmykeHe Tijao
3’egHaTH i3 3eMJiel0 CKJAHOIO, e00HiTOBOIO a00 IJIacTMAaCOBOIO HAJHUUYKOIO,
TO eJEeKTPUUHI 3apsaay He IepeXOoAUTUMYTh i3 Tijia B 3eMJIio, TiJIo He Po3-
PAIUTHCA.

3a 31aTHICTIO MPOBOIUTH E€JIEKTPUYHI 3aPAAM PEYOBUHM IOTiJSIOTH HA
MPOBITHUKU Ta HEIMPOBITHUKH €JIEKTPUKMH.

Hocaig 1. 3apAgmmMo eJIeKTPOMETpP, 3’€IHAEMO IHOT0 3a JOIIOMOIOIO0
e00HiTOBOI, CKJISHOI, IIOPIEJSHOBOI 400 ILIACTMACOBOI IMAJHMYKMN 3 iHIINM
TAKUM CAMUM eJeKTPOMETPOM, ajie He3apsai:KeHuM. ¥y pe3yJbTaTi ZOCaixy
mobaYumMo, I0 APYTUH eJeKTPoMeTp He 3apAanuTbed (Maa. 118).

Ilopuensua (dapdop), edoHiT, CKJIO, OYPINITHUH, TyMa, IIOBK, KaIpOH,
mjaacTrMaca, rac, IOBiTpsS — HEIPOBIJHUKYN €JeKTPUKU.




EJIEKTPUYHI ABHIJA. ENEKTPUYHHU CTPYM

Tina, BUroTOBJIEHI 3 PEUYOBUH, IO IIOTAHO
abo 30BciM He IIPOBOAATH EJeKTPUUHUN
CTPYyM, HA3WBAIOTH i3oaaropamu (diesexmpu-
kamu), 3 dpani. isolateur — gidoxpemumu).

Hocmig 2. 3apaagmMo eleKTpoMeTp, 3’€j-
HAeMO MOTO 3a JOIIOMOTOI0 OyAb-sIKOTO Me-
TaJIeBOTO MNPOBIJHWMKA 3 TaKUM CaMUM, aJje
He3apAIKEeHIM eJeKTpoMeTpoM. Uepes mpo-
BiIHUK 3apsanu IepeliiyTh Ha He3apaIiKe-
HUl eseKkTpomerp. O0uaBa eIeKTPOMETPH
CTaHYTh OMHAKOBO 3apsamKkenumu (Mmaa. 119).
Yeci meranu, I'pyHT, POSUNHU COJIeH i KUCJIOT
Yy BOJZi — rapHi mpoBigHUKH eeKTpuku. Tino Man. 119
JIOAUHU TaKOXK € IIPOBiTHUKOM.

Hocaim 3. Pos’egnaemo sapdam:KeHI B IoIepegHLOMY [IOCTiZi eleKTpo-
MeTpHU i JOTUKOM PO3PSAAUMO OAUH i3 HUX. 3HOBY 3’€IHAEMO HOT0 3 IepIIuM
€JIeKTPOMETPOM, HA SKOMY B3aJIUINNJIACA II0JOBMHA IIOUYATKOBOTO 3apsmy.
3apsan, 10 3aJuIINBCSI Ha HbOMY, 3HOBY IIOALINTLCA Ha ABiI piBHI yacTuHU,
i Ha TmepIIOMYy eJIeKTPOMETPi 3aJUIIUTLCA UeTBepTa YacTHHA HTOYATKOBOTO
3apany. ¥ Takuii caMuii CcIocié MOKHA OTPUMATH OOHY BOCHBMY YacCTUHY,
OIHY IIiCTHAAIATY YaCTUHY IIOYaTKOBOIO 3apsamy i T. 1.

BunukaoTh 3anmuTaHHA: 00OKU MOMCHA 3MeHwysamu 3apad? Qu icHye
mexca nodiny enexmpuurnozo 3apady? Ilo6 nosectu, 110 iCHyEe MeKa IOZLi-
JYy eJeKTPUYHOTO 3apANy Ta BCTAHOBUTH ii, BumaTHuii pisux A.dD. Hodde
(1880-1960) BuKOHAB HOCHioN, V AKHX eJeKTPHU3yBaJMUCs IAPiOHI mopo-
MINHKYA IIUHKY, BUAUMI TiJIbBKM B MIKPOCKON. 3aps] HOPOIIMHOK KiJIbKa
pasiB a3miH0OBaJM i 1Mopasy ioro BumipioBanu. [ocaigm moxkasanam, 1o Bci
3MiHM 3apsany IMOPOIINHOK OyJsu B 1ije umeiao (tobro 2, 3, 4, 5 i T. 1.) pa-
3iB OinpImi Bim mMeBHOro HAWMEHINIOTO 3apAny, TOOTO AMCKpeTHi (3 Jar.
discretus — posdinvruil, nepepsnuiil). OCKiIbKY eJeKTPUYHUN 3aps BJac-
TUBUII PEUOBMHi, TOMY BUeHHII 3pOOMB BHCHOBOK, II0 YV IPHUPOLL € TakKa
YACTUHKA PEUOBUHU, KA Mae HaWMEHIIINUN 3apsAl, IO AaJi BiKe He TiJIUThb-
ca. ¥ 1897 p. 3pobJieHO BiIKPUTTs, AKe OAJ0 3MOTY IOSACHUTH OiIbIIiCTD
eJIeKTPUYHUX ABUIl — aHIJIificbkuit yuenuii k. k. TomcoH Bigkpus
YaCTUHKY, IO € HOCieM HaliMeHIIIOro (ejieMeHTapHOr'0) HEeraTUBHOT'O
eJIeKTPUYHOr0 3apAny. 1o YacTUHKY Ha3BaJId €JIeKTPOHOM.

HucsoBe 3HaueHHsA 3apsAy €JEKTPOHA BIlepIle BU3HAYUB aMEDPUKAaH-
coxuii yuenuii P. Minaiken. Csoi mocuigm, momi6Hi mo mocaimis Modde,
BiH IPOBOAWB 3 APiOHMMM KpaleJbKaMHu OJii.

EnexTpuuHuii 3apan — ogHa 3 OCHOBHHX XapaKTEPUCTUK eJeKTPOoHa.
Ileit zapan me Mo)KHaA «3abpaTu» 3 eJeKTpoHa. Bijblle Toro, 3apsn ejleK-
TPOHA He MOKHA Hi 30iabinnTy, Hi sMeHimuTi. BiH 3aBxau Mae onHe i Te
caMe 3HAUEHHA.

Maca exmexrpona gopisamoe 9,1 - 10731 xr, Bona B 3700 pasis meHa Bij
macu MoJiekyau Iigporeny. Maca Kpmiblid Myxy npu6ausHo B 5 - 1022 pasis
0inbIlla, HijK Maca eJIeKTPOHA.

Enexmpuunuil 3apad — ne (pisuyHa BeJIMYWHA, 0 BU3HAYAE €JIEKTPUY-
HY B3a€MOJiI0 (IPpUTATAHHA, BiTIITOBXYBaAaHHA) 3aPANKEHUX YACTHUHOK.
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ITosnauaroTh eJNeKTPUYHUN 3apAj] MaJIol0 JIATUHCHKOIO JIiTEepoio (.
Y Mixknaponuiii cucremi ogmuunb (CI) oguHUIEI0 €IEKTPUUYHOTO 3apALy
e ooguH KyaoH (1 Ka). Ilto ommuuUITI0 HasBaHO HA 4YecTh (YPAHIIY3BKOro @i-
suka Mapaa Kymona (1736-1806), axkuii BiiKpUB 3aK0OH B3aeMOil eseK-
TPUUYHUX 3aPSAIiB.

OmuH KyJIOH — Ie OysKe BeJIUKUH 3apsan. ¥ Jociizax 3 ejleKTpusarii
TiJI, IPO SKi HIILJIOCA BUINE, MM MaJi CIPaBY i3 3apagaMu B MiJbHAOHH
i MiTbApAYM pasiB MEHIITMMU, HiK OOWH KYJOH. AOCOJIOTHe 3HaUYeHHs (MO-
IyJib) HANMEHIIIOTO eJIEKTPUYHOrO 3apsany II03HAYAIOThL JIITEpolo e i Hasu-
BaIOTh €JIEMEHTAPHUM 3aPAI0M:

e = 0,00000000000000000016 Ka = 1,6 - 10719 K.

3a BUBHAUEHHAM 3aps eJIeKTPOHA ¢, = —€ = -1,6 - 10719 K.

HaiimenInuii mO3SUTUBHUN eJIeKTPUYHUIIN 3apﬂ,/1 [O3HAYAIOTH JITEPOIO ¢,
i Ha3WBAIOTL NPOMOHOM. 3apAmd IPOTOHA q, = 1,6 - 10719 Kn. Ilei 3apﬂ,u
y MlJIprI[I/I pasiB MeHIIMH Bix sapsamy, Io OTpI/IMYIOTB y mociimax 3 ejex-
Tpu3arii TiJa TepTam.

—
3ANMUTAHHA 0O BUBYEHOIO

1. Ak B3aemomifoTh MiK cobor0 piszHOMMenHi 3apagu? OgHoiiMeHHi?

2. flka O6ymoBa enxexTpockona abo enexktTpomerpa? g YOro Moro BUKOPIHC-
TOBYIOTH?

3. fIKk 3a MOIIOMOroI0 3apPsAAKEHOr0 eJeKTPOCKOoINA (eJIeKTPOMeTpa) BCTAHOBHU-
TH, AKi 3 IpegMeTiB, BUTOTOBJIEHUX 3 Pi3HUX PEYOBUH, € IPOBIAHUKAMU,
a AKi — isomsgTopamu?

4. Yu MOKHA eJIeKTPUYHUI 3apsam SiJIUTH HeCKiHueHHO?

5. XTo 1 KOJM BiZKpHUB eleKTpoH? fKuil eJeKTPUUHUI 3apA] Mae eJeK-
Tpou? fka fioro maca?

6. fIx HasmBarTH oxmHUIIO 3apany B CI?

7. Yomy saps eJeKTPOHA MOMKHA HA3BATH MiHiMaJILHUM eJIeMeHTapHUM 3a-
pamgom?

§ 19. 3AKOH 3bEPEXXEHHSA EAEKTPUYHHOIO 3APSAY

Bimomo, saKIMo B pe3yJbTaTi B3aeMoAii Tisl BimOyBaeThbcA 3MiHA 3HAUEHL Mac
Iux Tij abo IX yacTuH, TO 3arajbHa Maca TiJ Ta iX yacTuH He 3MiHIOeThCsa. Ha-
MPUKJIaM, IIicas Po30MBaHHA OPUIM JLOAY cyMa Mac ii yJaMKiB HOPiBHIOE ITO-
yaTKoBiii Maci Opmau. Ilig uac exexkTpusarrii Tia Ta
B3aeMOMil MiK HUMHM TaKOyK BifOyBaeThcsa Iepe-
POSIIONLII eJIEKTPUYHUX 3apsAmiB Mik Timamu. Yu
3MIHIOEMbCA NPU YbOMY 3A2AAbHUL 3apsad mij, Wo
83aemoditomyv, YU MONYMb SUHUKAMU ab0 3HU-
Kamu eieKmpuiri 3apadu miavKu 00H020 3HAKAZ

Hocxin 1. 3akpinmuMo Ha CTEp:KHi eJleKTpoMe-
Tpa MeTaJeBUil IWCK, MOKJAZeMO HAa HbOI'O KJIAll-
THUK CYKHA i HAKPHUEMO MO0 TAKMM CAMUM ANCKOM,
ajie 3 PYYKOIO 3 mieJeKTpuKa. BUKOHAEMO IMCKOM
KiJbKa pPyXiB II0 KJAIITHUKY CYKHA 1 3a0epeMo JHCK.
ITo6aummo, 1110 CTPiJIKa eJIeKTPOMeTpPa BiAXUINTh-
cA Ha IeBHUI KYT, IO CBiIUUTH IIPO IIOSABY eJeK-
Man. 120 TPUYHOTO 3apAAy Ha CyKHi It qucky (man. 120, a).
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Huckom, AKMM Tepjau 06 CYKHO, JOTOPKHEMOCA A0 CTEPXKHA APYTOTo
TaKOT'0 caMoOro ejJeKTpoMeTrpa. Moro crpiika BigXuIUThCA HAa TAKUUA caMUi
KyT, K i B mepmiomy eaextpomerpi (man. 120, 6). Ile osHauae, 1110 mmig uac
eJeKTpuaallii o6uaBa JUCKY OTPUMAJIM PiBHI 3a MOAyJeM 3apsmu.

Aki 3naru yux 3apsadie? 3’enHaeMO CTEPyKHI 000X eIeKTPOMETPiB Me-
TaJeBUM IIPOBiZHMKOM. Baummo, 1110 CTPiiKu 000X HNPUIALiB MOBEPHYTHCS
B HYJIbOBE IIOJIOMKEHHS, TOOTO 3apaiu eJIeKTPOMETPiB HeHTpaJIi3yloThbCHd.
Or:xe, 3apanu, HaOyTi AMCKaMHu IIiJ Yac eJeKTpusallii, OyJu piBHMUMH 3a
MOIyJeM, aje IPOTUJIeKHI 3a 3HAKOM, TOMY iXHs cyMa JOPiBHIOE HYJIIO.

Ileit ra immi gocaigm mMOKal3yioTh, IO I Yac eJeKTPU3allil 3arajJbHUH
(cymapHwmit) 3apam Tia 30epiraerscda: AKINO BiH MOPiBHIOBAB HYJIIO [0
eJIeKTpu3allili, To TAKMM CaMHUM BiH 3aJIMIIAETHCS 1 MicJIsg eJeKTpu3arrii.

Yomy max 6idbysaemuvcsa? SIKINO CKIAHY HaJUYKy TEPTHU 00 IIIOBK, TO
BOHA, AK BU B)Ke 3HAETe, 3apAMKAETHCA IMMO3UTUBHO, a IIIOBK — HETaTUBHO.
BinbyBaeTbcsa 1e BHaACHIiZOK TOTO, IO IIE€BHA KiJbKiCTh €JIeKTPOHIB mig uac
KOHTaKTy IIepelIia 3i CKJIAHOI MaJWYKM Ha IIOBK, CTBOPIOIOUM THUM Ca-
MHM HecTauy eJIeKTPOHIiB Ha IMaJudyIli, TOOTO MO3UTUBHUNA 3apaAmd, i Takuii
caMU# 3a MOJyJIeM HeraTUBHUI 3apsA] Ha ITOBKY 3 HAMJIUIIKOM THUX CAMUX
esiekTpoHiB. Ilpu 1bOMYy IIOBHUI €JEKTPUYHUI 3apA] Ha IIOBKY 1 CKJSHIN
HaJIMYIll 3aJIUIIAEThCA PiBHUM HYJI0, TOOTO 30epiraerbes.

IToBuMIT eneKTpuuHMNil 3apsan 30epiraeTbecd i B TOMYy BUIAAKY, SIKIIO
IOYaTKOBi 3apAAU TiJl He JOPiBHIOBAJIU HYJIO.

Omoxe, I yac eJeKTpU3allii TiJ cupaBIKyeThbca PyHIaMeHTAJIbHUI 3a-
KOH IIPUPOAU, SKUIN HA3UBAIOTh 3aKOHOM 30epeskeHHA eJIeKTPHYHOTO 3a-
pany. lleii 3aKoH cIpaBeIJIUBUHA JUIE AJSI €JIeKTPUUYHO i30Jb0BaHUX, a00
3aMKHYTHUX, CUCTEM, AKi He OOMiHIOIOTHCA €JeKTPUUHUMU 3apafaMu 3 Ti-
JaMHt YW YaCTHUHKAaMH, IO He BXOAATDL A0 IIUX CHUCTEM.

Y 3aMKHYTi CHCTeMi 3apdaasKeHHX TiJ ajred0paiuHa cyMma 3apAamiB 3a-
JUIIAETHCA CTAJIOKO.

KO OKpeMi 3apAAY IO3HAUUTHU YePe3 ¢, Gy, 35 -+s ¢,5 TO
q, + g, +q; + ... + q, = const.

I3 mboro 3aKoHy TaKOK BUILIMBAE, IO IIiJ UYac B3a€EMOMil 3apsamKeHuX
TiJI He MOKe BMHUKHYTH UM 3HUKHYTH 3apAl TiJIbKW OJHOTO 3HaKa. Bu-
HUKHEHHS IMO3UTHBHOTO €JeKTPHUUYHOIO 3apALy 3aBKAU CYIIPOBOIMKYETHCS
MOSIBOIO TAKOT'O CAMOI'0 3a MOJYJeM HEeraTHBHOTO eJIEKTPUUYHOTO 3apsamy.

3akoH 30epe:keHHs 3apAny BiakpuB y 1750 p. aMepuKaHCBKUHN YUSHUH
i BumaTHUHN noaitTuuHuB misu Benmmikamin ®@pankiain. Binm Takosk ymepire
BBiB IOHSATTS HPO IIO3UTHUBHI I HETaTHUBHI eJIeKTPUUHI 3apAnu, IIO3HAUNB-
oM iX 3HAKaMM « + » i «—».

igi SANMATAHHA 0O BUBYEHOIO

1. YoMy Ha CKJIAHIN maJuyIli i Ha ITOBKY MHiJ Yac JOTUKY YTBOPIOIOTHLCS 3a-
panu, piBHI 3a MoAyJieM i IPOTHUIEKHI 3a 3HAKOM?

2. Yomy mopiBHIOE CyMapHUH 3apsf IIijg yac eJeKTpusaiiii Tia?

3. ChopmymroiiTe 3aK0H 30epeKeHHs eJIeKTPUUHOIO 3apALy.

4. HaBeniTh mpuKJIagu ABUI, ¥ AKUX CIOCTEpPiracThca 30epe’KeHHa 3apAly.

5. € Tpu omHaKOBi MeTasieBi i3osbOBaHi KyJi, ofHa 3 AKUX €JEKTPUUYHO 3a-
pamxeHa. K 3pobutu, 1100 ABi iHIII HAOyJIM TaKMX caMHUX 3apsAgiB, aje
pisHux 3a 3HaKoOM? 87
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§ 20. EAEKTPHUYHE TTOAE.
B3AEMOAIA 3APAAXEHUX TIA

Crmocrepe:xeHHsI Ta IIPOBEIEHI MOCIiMM MHiATBEPAKYIOTh, IO HaeJeK-
TPUBOBAHI Tijla B3a€MOJiIOTh OMHE 3 OJHWM HAa BiJCTaHI — IPUTATYIOTHCS
abo BiAIIITOBXYIOTHCH.

Ak ace nepedaemuvces 0is HAeeKMPU30BAH020 Miaa HA iHULe Mmino?

Hocaig 1. IligBicumMo Ha HUTII 3apaAKeHy Tiib3y i migHecemo mo Heil
HaeJeKTPU30BaHy CKJIAHY maamuky. HasiTh 3a BimcyTHOCTi Oesmocepen-
HBOTO KOHTAKTY Tijib3a Ha HUTI BiAXUJIAETLCA BiJ BEepPTHKAJILHOIO II0JIO-
sKeHHa (Mmas. 121).

3apamkeHi Tiza, Ak 6aunMo, 34aTHI B3aeMOLiATH OfHE 3 ONHUM Ha Bij-
cTaHi. AJe K OpPHU IILOMY IIepPefacThCS Oid OTHOrO i3 HMuxX Tia iHImmomy?
Moxcaueo, npuuuna 8 nogimpi, wo micmumoscsa Mix Humu? 3’scyemo Iie
Ha JocJini.

Hocaig 2. ITomicTumo 3apam:KeHU eJeKTpockon (0e3 CKJa) miJy KOBIaK
3 TOBITPAHMM HACOCOM, IIiCJsg YOT0 BiZKauaeMo IIOBITpA 3 KOBIIAKa
(man. 122). Mu mob6aummo, 1o B 0e3IOBIiTPAHOMY HPOCTOPi JMCTOUKU
eJIEKTPOCKOoIa OyAyTh TaK caMO BiIIIITOBXYyBaTHCS OAUH Bim ogHoro. OT:ke,
Ha Iepenavy eJeKTPUUYHOI B3aeMomii moBiTpA He BuBae. Ak e 30iilcHI0-
emucs 83aemo0isa 3apadrcerux mia?

BuBuarouu B3aeMoif0 HaeJeKTPU30BaHUX Tij, ydyeni Maiika dapameit
(1791-1867) i Hxkeiimc-Kaapk MakcBean (1831-1879) ycranoBuam, 1o
Y IPOCTOPi HABKOJIO €JIEKTPUUHOTO 3apsAAY iCHYE eleKTpuYHe moJe. 3a J0-
IOMOTOIO0 IILOTO IIOJIS i BMIMCHIOETHCA €JIeKTPUYHA B3aEMOIisd.

Enexmpuune none — me oCcOOJMBUMI BUA MaTepii, AKMi BiIpi3HAECTHCA
Bi peYOBMHM I iCHy€ HABKOJO Oyab-IKHUX 3aPAMKEHUX TiJI.

OpraHu 4yTTs JIOOUHU HE MOXKYTH COIPUHAMATH eJIeKTPUUYHE I0Je, BUI-
BUTH MOT0 MOJKHA JIWINE 3a Hi€I0 Ha eJeKTPUUHI 3apAau.

Crocrepe:xeHHs i Jocaiau mAlOThH 3MOTY BCTAHOBUTU OCHOBHI BJacTH-
BOCTi €JIEKTPUYHOTO II0JIA.

EnexTpuuHe moJie 3apsAaKeHOro Tijia [i€ 3 MEeBHOI CHJIOK HA OyIb-aKe
iHIIIe 3apAMKeHe Tijlo, 0 mepedyBa€ B IbOMY IIOJIi.

Ile miaTBepmKyIOTH yci mocaigu, y AKUX AEeMOHCTPYETHCA B3aeMOIisA
3apAIKeHUX TiJ.

A S,
/
+
& at + 7 :
-~ N
Man. 121 Man. 122
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EjxexkTpuuHe moJe, CTBOPIOBaHe 3apAmsKeHHM TiJIOM, CHJbHIIIE Ti€ Ha
3apsaasKeHi Tijla, po3MimeHi mo0Jau3y HbHOro, cjadlire — Ha Tija, 10 Po3-
MilIylOThCsa Ha OibpLIiN BimcraHi.

ITepexomaeMocs B IIbOMY, BUKOHABIIYN TAKUI TOCJIiM.

Hocaig 3. I[IigBicuMo Ha HUTII HEraTWBHO 3apAMKeHy Tiab3y. Poamic-
THMO HENOJAJIK Bifg Hel DalMuKy i3 3apsagoM TO3UTHUBHOIO 3HaKa
(man. 123). HabamxxaTuMeMo IIifICTaBKY 3 TiJb30I0 M0 3apsamsKeHol majamy-
Ku. Hocaig mokasye, 1o GnMKYe rijib3a [0 MaJudYKU, TO 3 O1JIBIIIOI0 CUJIOI0
Iie Ha Hel eJIeKTpUUHE II0Je 3apAIKeHO0l MaIudKu.

Cuay, 3 AK0I0 eJIeKTPMUYHE II0JIe Ji€ HA 3apaaskeHi Tijxa, mo mepeodyBa-
I0Th y IILOMY II0JIi, HA3MBAIOTH €1eKMPUYHOI0 CULOIO.

Crnig matu Ha yBasi, I[0 He TiIbKHU 3apsalkeHa IMaJIWYKa CBOIM eJeK-
TPUYHUM II0JeM Ji€ Ha 3apdai:KeHy Tijb3y, a W rigbsa BJIAaCHUM eJeK-
TPUYHUM MOoJIeM Jie Ha nmannuky. Taka cIijgbHa Jid eJIeKTPUUYHUX II0JIiB
KOXKHOTO i3 3apAmKeHMX TiJ i XapaKTepuaye eJIeKTPUYHY B3a€EMOIiI0 3a-
PAMKEHUuX TiJI.

Hocaim 4. IligBicumo Ha HUTII HezapAIKEHY TiJb3y 3 aJoMiHieBOI
¢doabpru. PosmicTuMo HemomaJsiK Bifi Hel IMOSUTUBHO 3apsalKeHy MaJTUUYKY,
aK y gocaimi 3 (mas. 124). Ilixg vac 30am:KeHHS MaJIUYKY i Trijab3u mobaun-
MO, II[0 He3apALsKeHa Tijb3a TaAK0MK IPUTATYEThCS A0 HaJHNUYKHU IIOLiI0HO IO
BUIIAJAKY i3 3apAIKeHOI0 IiJb30I0.

Yomy He3apsadxieHa zinv3a npumszyemvcs 00 HaAeaeKMmpu308aHOL na-
Jauyku? Y Meralax eJeKTPOHHU i3 30BHIIIHIX O0OJIOHOK aTOMiB JIETKO Bij-
PUBAIOTHCA BiJ HUX, YTBOPIOIOUM IMO3UTHUBHI HOHM, AKi PO3TaIlIOBaHi y BY3-
Jax Kpuctajgiuaumx rpatok. Ili BiibHI eJ1eKTPOHM MOMKYTH JIETKO IIepecyBa-
THUCA IO BChOMY KPUCTAJNy, €JeKTPUUHE II0Je ITO3UTHUBHO 3apAmKeHoi Ia-
JUYKM Oi€ Ha HUX, 1 BOHU, IPUTATYIOUNCH N0 HAJUYKM, 30MparoThCSI Ha
TOoMy OOIli Tifb3uW, AKWHA posTalloBaHWM HamOmmxue mo maamuxu. OrTike,
A YacTHUHA IiJab3u HabyBae HEeTATHBHOTO 3apsany, a IPOTUJIEKHA YacTHHA
TiJb3u BUABJISETLCS «30iIHEHOIO» Ha eJeKTPOHU i HabyBae MO3UTUBHOT'O
3apany. OCKiJIbKM eJeKTpUYHe II0Je CUJIbHIIIe i€ Ha OJMKUYMN [0 maand-
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KU HeraTUBHUU 3apdAl, HidK Ha BiggajleHU MO3UTUBHUMI, TO PE3yJbTYIO-
Y010 Mi€l0 i Oyae NPUTATYBAHHSA TiJb3U MATUYKOIO.

OmnucaHu# AOCJiA iJIOCTPYE ABUIIE eJIeKTPOCTATHYHOI iHAYKIIil, a TuI
eJeKTpuaalrii Tij 6e3 TOpKaHHA 0 HUX 3apAMKEeHNM TijIoM, K BiKe 3rajy-
BaJioCs, HAa3WBAIOTH €JIEKTPU3AaIicI0 BILIMBOM, a00 iHIYKIIi€O0.

Jis eJeKTPUUYHOrO IOJA Ha 3apAnM BUABJIAETHCA TAKOMK 1 B Jociaimax
3 mieJleKTpUKaAMU. SIKIMO AieJeKTpuK PO3MiIlleHui B eJeKTPUUYHOMY IOJI,
TO IIO3UTHBHO 3apAMKeHi YacTUHKU (HOHU) Mg Ai€l0 eJeKTPUUHOTO II0JIS
3MiIy0ThCA B OMMH 0iK, a HEraTUBHO 3apAMKeHI YaCTUHKY (€JeKTPOHM) —
B inmuii. Ile aABuIlle HA3WBAIOTH MOJAPHU3AIIE€I0 TieTeKTPHUKA.

Came MOJIAPU3AITi€I0 IOACHIOIOTLCS JOCIiAMN, V AKUX BifOyBaeThCA IPUTH-
ragHsd 3apsalKeHuMH TiIaMM JIeTeHbKUX KJANTHKIB IIamepy, BOPCHHOK, AKi
B IijioMy HelTpaabHi. OTHAK B €JIEKTPUUYHOMY II0JIi HAEJIEeKTPU30BAHOTO TiJIa
(cryasHOl a60 e0OHITOBOI mAMTMUKM, IPeOiHIlA) BOHM HOJIAPU3yIoThesa. Ha Tif
YaCTUHI KJAITHKAa Talepy, 10 po3MillieHa OJmiKUe OO0 MAIUYKK, BUHUKAE
3apsn, IIPOTHJIE:KHWI 3a 3HAKOM OO0 3apAny HnadudKku. Bsaemomia 3 HuM
i cipuuMHAEe TPUTATAHHSA KJIANTUKIB Halepy 0 HaeJeKTPU30BaHOTO Tija.

Enexkrpuune moje 300pakarTh rpa@iuHo 3a JOIIOMOIOI0 CHJIOBUX JIiHii
(mana. 125).

b
t '

CunoBi TiHil eTeKTPUYHOTO MOJA — IIe YMOBHI JIiHil, [0 BKa3ylOTh Ha-
NPAMOK CHJIM, AKA Ji€ B IIbOMY IIOJIi Ha PO3MillleHe B HbOMY IIO3UTHBHO
3apamiKeHe MaJieHbKe TiJjo.

Ha mamonky 125 300paskeHo CHJIOBI JIiHii M0Js, SKe CTBOPIOETLCA TO3UTHB-
HO (a) i HeratuBHO (0) 3apsamxeHuM TitoM. [TomiOHiI «KapTUHKN» MU CIIOCTEpira-
JIY, KOJIY TIPOBOIWIN JOCHIAN 3 eJIEKTPUYHUMHU «CyJTaHaMu» (Masi. 125, ).

[—
SANMNTAHHA 0O BUBYEHOIO

1. IITo Take eneKTpuuHe moJje?

2. Ha3BiTh OCHOBHi BJIACTHUBOCTi €JI€KTPUUYHOI'O IOJIS.

3. Illo BKa3yOTh CUJIOBi JiHiI €JIeKTPUUHOTrO HOJIA?

4. Yomy HeHTpaJbHiI IMIMATOYKH IIANepy IPUTATAIOTHCA N0 HaeJIeKTPU30BaHO-
ro Tina?

5. ITosicHiTH, YoMy micJiA HaJaHHS €JIEKTPUUHOMY «CYJITAHOBi» 3apAny HoOro
TaTmepoBi CMYMKKY PO3XOAATHCS B PisHi OOKU.

6. Ix MoKHa BUABUTU HASBHICTH €JIEKTPUUYHOIrO IOJs, alKe y Hac HeMae
IJIS IBOrO HiAKMX CIeIiaJbHUX OPraHiB uyTTa?
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YU 3HAETE BU, LLO...

IHKONM MaHgpiBHMKAM, 0COONMBO anbniHicTaM, SIKUX 3HEHAaLbKa TEMHOI HOYi
3acTaBana y ropax rposa, AOBOAMMOCSA cnocTepirath Take pigkicHe ssuule. lig
yac rposu nanku, o6koBaHi 3anizom, MOYMHAKTb «3BYYaATUY, i HA IXHIX KIHUSX Yy TEM-
psiBi BUHMKAE CBiYeHHS. Bonoccs Ha ronosi n 6opoai ctae oubku, ronosa NoYnHae
CBiTUTUCS. IHOAOI BOTHUKKN 3'ABNAKOTLCA TAKOX Ha MOBEPXHI oaAry.

CBIiTATbCS | BEplWMHM BUCOKUX AEPEB, FPOMOBIABOAIB, aHTEH, KOpabenbHi
wornn. Take CBiYEHHS Ha3MBalOTb «BOrHAMU CBATOro Enbma» — 3a Ha3BOK LEPKBY,
Ha Wnuni gKol ue sisuie nomitnunu sneplue. MNMosicHeTbEA Le asulle Tak. MNMepen
rpo3ot0 enekTpuyHe nore nobnu3y rocTpux MNpeAMeTiB, WO BMCTynawTb Hag
nosepxHeto 3emni, iHOAI cTae HACTINLKN CUNbHUM, LLIO BUHUKAE €NeKTponpoBia-
HiCTb MOBITPS i NPOXOAXKEHHSA CTPYMY B rasi (ENeKTpuYHUIM po3psia) CynpoBoOOXKY-
€TbCS BUNPOMIHIOBaAHHAM CBiTMa.

OpaHa 3 «npodeciny enekTpudHoro nons — enektpodapbyBaHHsA. BoHO nosic-
HIOETBCS SBULLEM MepeMillleHHs 3apsadiB B enektpuyHomy noni. Npeamer, wo
apOytoThb, NPUESHYIOTH 4O HEFATMBHOIO MOJIOCA ENEKTPUYHOIT MaLUNHK, a hapbo-
NynbT — 0O NO3UTUBHOTO. MO3UTUMBHO 3apsiaXeHi kpannuHu gapbu, wo Bigpvea-
IoTbCs Big dhapbonynbra, pyxatTbCa B €MeKTPUYHOMY MOJi 4O HEeraTUBHO 3apsi-
I>KEHOro npefMeTa i piBHOMIPHO BKpMBatOTb Moro. Takui cnocib dapbyBaHHS
Ay>Xe €KOHOMIYHUM | 3Ha4YHO MiABULLYE SKICTb hapOyBaHHS.

dapbyBaT B eneKkTpMYHOMY Mo MOXHa BMpOOM 3 MeTany, AepeBa, Ckna,
rymm towo. Tomy Len crnoci® 3acTOCOBYHTb He TiNbkM B MaluMHOOyAiBHIN, a n
y B3yTTEBIN, AepeBO0OPOBHI i MebneBin NpOMUCIOBOCTiI.

IOumapi 3aBogiB, habpuk, TENNOBUX €NeKTPOCTaHLUin BMKMOaTh Garato
OuMy, SKnn 3abpyaHtoe 1 oTpytoe NoBiTps. LLloxBUNMHM Hawi nereHi nponyckatoTb
6nm3bko 10 N noBiTps, a 3a goby — mamxke 15 m3. [Ans NoACbKOro opraHiamy
noTpibHe ymcTe NoBiTPSA. TOMy AN OYMLLEHHA NOBITPA Bi4 AUMY 3aCTOCOBYHOTb
enekTpoinbTpu. Enektpoinbtpn — ue meTanesi UMIHAPW, MO OCi AKMX HaTAr-
HYTO HEraTMBHO 3apsaxXeHwn nposig. LuniHopyn matoTe NO3nTUBHUKA 3apag. lig
Oi€l0 eneKkTpUYHOro nossi, CTBOPEHOro BcepeauHi uuniHapa, ApibHi YacTuHKuK,
3apsiAXKeHi HeraTMBHO, pyXatoTbCs A0 CTIHOK i ocigatTb Ha HMX. 3i CTiHOK nun abo
caxy nepiognyHo 34nwiatoTb. 3a 400y 3 enekTpodinbTpa cepeaHix po3mipis 36u-
patoThb Kinbka TOHH YrNoOBMEeHOoro nuny i caxi. Ha ogHOMY i3 LLleMeHTHUX 3aBo/iB 3a
12 pokiB enekTpuyHnn inbtp yrnosms 340 000 T LeMeHTHOro nuny. YaBiTb, CKiflb-
KN 3BEOEHUX i3 LbOro LEeMeHTY OydiBenb MOrno «BUNETITU B TpyOy», AKOU He
oyno cinbTpa.

§ 21. 3AKOH KYAOHA

Buxonyroun gociigum, Mu IepeKoHaJHCH, IO CHJIa B3aeMOAil MixK 3a-
PAIKEeHNMHU TiJlaMMW 3aJeKUTh BiJl CTyIleHA ejieKTpuUsallil Tijg, ix dopmu
i Bigcrami mik HuMu. Ha mpaxkTuili memae enuHoi opmysin, sSKa OIKUCYyBAa-
Ja 0 eJIEKTPUUYHY B3a€MOJil0 3apsaAsKeHuX TiJl 3a HoBiIbHUX yMoB. OmHaK
y 1785 p. IHlapap Kymou sampomoHyBaB IIpocTy QopMyJIy, SKa OmMHcyBaJia
3aKOH B3a€MO/Ii1 TOUKOBMX 3apdAaiB Y BaKyyMi.

Toukoéumu 3apadamu HA3UBAIOTh 3apAAsKeHi Tijia, PoO3MipH SKHUX
OysKe MaJii MOPiBHAHO 3 BiICTAaHAMHU, HA AKUX IIi TijJia B3a€MOTiIOTh.
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ITomiOoHOIO 03HAKOI0O MU CKOPHCTAJIUCS
paHillle 1Jis1 O3HAUEHHS IIOHATTA MAaTepi-
ambHOI TOuKM. ¥ cBoix mocaimax Kyiou

1 BUKOPHUCTAB MaJIeHbKi 3apdAmKeHi KyJIb-
Ku. ¥ kpymuavrnux mepesax (man. 126)
JerkKe CKJsSHe KopoMuciao 2, IifBiineHe
Ha OPYXKHIN TOHKIiN HuUTII 1, 3aKiHUYETE-

4 ¢ 3 OSHOTO OOKY MeTaJIeBOI0 KYJIbKOIO 3,

a 3 immoro — mporuBaroio 6. Yepes oTBip

y KPHIIIi MOKHAa 0yJI0O BHOCUTH BCEpeau-

HY HAeJIeKTPU30BaHY KYJbKY 4, OTHAKOBY

5 3a po3MipoM 3 KyJabKoo 3. JlocaigHuk
2 TOPKaBCA KYyJbKOI 4 mo ryiabku 3. Ilpu

IIBOMY 3apsal IIePepPO3MOIiJsaBCI MiK

6 3 IuUMH KyJbKaMHi, i1 BOHU BiAIITOBXYyBa-

aucsa omHa Bim omuoi. Kopomucio mosep-

TajJocAd i 3BaKPydYyBaJIO HUTKY MOTHU, TOKU

Man. 126 cuJia IPYsKHOCTi, IO BUHHUKJA B HHUTII,

He BpiBHOBasKyBaja CHUJY eJIeKTPUUYHOI

B3aemopii. IToBepraroun PYKOATKY y BepPXHIiM YacTWHI mpuiaamy, OO0 SKOL

MIPUKPIIIIeHO0 HUTKY, MOKHA OyJI0O 3MiHIOBATH KYT 3aKPyUYyBaHHA HUTKU,

y pesyJabTaTi 4oro 3MiHIOBAJIacsA CHJa IIPYsKHOCTi, a BHACJIIIOK IILOTO —

1 BiicTamb MiK 3apsagaMu.

KyJioH BU3HAUMB: CHJIA €JIeKTPUYHOI B3A€EMOTII MijK TOUYKOBUMM 3apsama-
MM 00epHEHO IPOIOPI[iifHA KBAaJAPATy BiiCTaHi MiKk HUMHU.

CxJIamgHICTh €KCIEePUMEHTY IIoJfAraja B TOMY, IO BUEHUN He BOJIOAIB
TOYHMM METOJIOM BUMipPIOBAHHA 3apALy Ha KYJbKaxX, TOMY HMOMY HOBEJIOCS
3acTocyBaTu TakKuii mpuiiom. o HaeJeKTPM30BaHOI KYJbKMU BiH TOpPKaBCH
He3apAIKeH0I0 KYJIbKOI0 TAKOIo CaMoOI'o Po3Mipy, AKY IIOTIiM BiggaJjsaB Ha
3HauHy BigcTaHb. OCKiJIbKM OPHU IILOMY 3apsAl PO3IMOIiJISBCI MOPIBHY MiK
oboMa KyJbKaMUu, 3apsaj IPo0HOI KYJIbKM 3MeHINyBaBcA BABiui. Bussuio-
cd, IO B CTiIBKM K Pas3iB 3MEHINNJIACh i Cuja eJJeKTPUUHOI B3a€EMOIil.

Burkonyroun gocain Kinmbka pasiB, KyJIoH OifillIoOB BUCHOBKY: CHJIa eJIeK-
TPUYHOI B3a€EMOdil MPOMOPIiiiHA JOOYTKY TOUYKOBHMX 3apsaaiB, IO B3a-
€MOTIIOTH.

Hocraingu Kynona Oyiu He OysKe TOUHUMHU, OCKiJIbKKM KYJbKU MaJl Be-
JUKi posMipu i cmiaa BuMiproBalacsa 3i 3HAUHOI0 MIMOXMOKOIO (IIOPAIKY
3 %). Kpim Toro, mocaigum mpoBOAUMJINCSA B MOBiTPi, IO TaKOXK CIIOTBOPIO-
BaJIO Pe3yJIbTaTU eKCIIepUMEeHTy. BBarkaiouu, IO TOYKOBi 3apsau B3aeMoO-
IiloTh y BakyyMmi, KyiaoH chopmyoBaB 3aKOH, AKUH HiATBepIKyeEThCS
BCi€I0 CYKYITHICTIO €JIeKTPUYHUX SBUIII.

Cuna B3aemozii Misk TBOMa HEPYXOMUMHU TOYKOBMMH €JIEKTPUYHUMHU 3a-
paaaMu mpaMoO IIPONOPIiiHA JOOYTKY IIUX 3apAmiB i 00epHEHO IIPOIop-
IiifHA KBaJpATy BifcTaHi MiKk HUMH.
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SIKIIO IO3HAUMTH MOAYJIL TOYKOBUX 3apsAfjiB uepes ¢, 1 ¢,, a BiAcTaHb
Mixk HuMHU — uepes r, To B CI moayap cunu F eleKTPUUYHOI B3aEMOil y Ba-
KyyMi JopiBHIOBaTHME:

F= 1 919>

s

- 2
dngy, r
2

me g, = 8,85 -+ 10712 .2 ¢lermpuina cmana. AKIo TOYKOBi 3apanu

B3aEMOJIIOTL y IEBHOMY cCepedoBHIIi, To 3akoH Kyioma ciin sammcysaTu
Tak:

F- 919 -,
4dneeyr
Ie € — [OiemeKTpuuHa cTaja (Oad Bakyymy € = 1, Ojad pisHUX pPedYOBUH

MOTAETHCA B TAOIUIIAX).
IHKOIM BUKOPUCTOBYIOTH €JIEKTPUUHY CTAJY Yy BUTJISAII:

2
k:41 _ 1 _—g.100 LM
™0 4.3,14.8,85.10712 T Hr
H-™m
Y nsomy pasi popmysia gia sakory KynoHa HaOyBae TaKoro BUTJIALY:
F=rh%,
er

I3 miei popmynm BUIIMBAE: SKIMO BifcTaHb Mi)K ABOMA TOUYKOBUMMU 3a-
pAgaMu cTaHOBUTH 1 M i 3apan KoskHOro nopiuioe 1 Ki, To cuia B3aemo-
mil Misk HMMH y BakyyMi mopiBaoBatuMe 9 - 10° H.

[—
SANMNTAHHA 0O BUBYEHOIO

1. dxuii 3apsang Ha3UBAIOTh TOYKOBUM?

2. Yomy KysioH, BUKOHYIOUHN OOCJiA, OYB yIeBHEHNIi, II[0 eJIeKTPUUYHUHA 3a-
pAn 3sMiHIOETBCA camMe BABiui?

3. ChopmyaroiiTe 3akoH KyJona.

4. Yomy y dpopmyaioBanHi 3akouny KyaoHa ciig 000B’I3KOBO KOPUCTYBATUCH
TEPMiHOM «TOUKOBUII 3apsam» ?

5. fIk BuBHAUAIOTHh OAUHUITIO 3apAny 1 KyJsoH?

6. Yomy 3a OOMMHUIIO 3apAAY He MPUNHAIN 3apAl eJeKTpoHa?

PO3B’A3YEMO PA3OM

1. AxImo raagnuTH IIepCTh KillIKW JOJIOHE0, MOMKHA IIOMITHUTH B T€MHO-
Ti HeBeJUKi iCKOpPKM, SKi BUHMKAIOTL MiK PYyKoOIO i Imepctio. fIka mpuuu-
Ha BUHUKHEHHS ickop?

Bionogiods: icKkpu BUHUKAIOTh y Pe3yJabTATi eJeKTpusallii pyKu g uac
TepTA 00 IIEepPCTh.

2. € uriTku, AKi OYMINYIOTH OJAT, HMpUTATyiouu A0 cebe mumia. Iaiire
IIbOMY IIOSICHEHHS.

Bionogidvs: Taki NIiTKM BUTOTOBJSAIOTHL 3i cHOemiaabHOTO MaTepiaiy,
AKWY g yac TepTA CUILHO eJIeKTPU3YEThCS.

93



PO3 1T 2

3. 3 AKOI0 CHJIOK B3aEMOIIATHUMYTEL ABa TOUYKOBMUX 3apazu mo 1074 Ku
KOXKHUMA, AKIINO IX PO3MicTUTH Y BakyyMi Ha Bigcrami 1 M omuH Bix ogHOTO?

Hano: PosB’asauusga
4, =4y = 10 Kn ) 106 BM3HAYUTH CHJIY B3a€EMOIil ABOX TOU-
c — 885 1012 Ku KOBUX 3apAliB, BUKOPUCTAEMO (POPMYJIY:
§ H - m? 1 %9
r = 1 M F = —'—2_
T = 3’14 47'C80 r
IligcraBuBIIKM 3HaAUYEeHHS (QISUYHUX BeJIU-
i — 7 YUH, OTPIMAEMO:
10°® Kan®
F = o =90 H.
4-3,14-8,85-1072 " . 1m?
H-™m

Biodnosidv: 90 H.

n
55 3ADAYI TA BMPABM

PiBenn A

134. dx mMo:xHa moKasaTH, I0 Ha 000X Tijax Iig yac iX TepTsa BUHMKAIOTh

eJIeKTPUYHI 3apagu?

135. flx mosACHUTM BUHUKHEHHS HA OJHOMY 3 HATEPTUX TiJl TO3UTUBHOTO

3apAny, a Ha iHIITOMY — HeTaTUBHOTO?

136. Ha m1oBKOBi#i HUTII IigBimIeHo HesapAmKeHY Tiab3y 3 aJdoMiHieBOi

oabru. fAKImo g0 Hei HAGJIMBUTH HAEJIEKTPHU30BAHY CKJIAHY IMaJHUYKy, TO

rijibza mpuTtarHerbcsa go Heli (maja. 127, a). Yomy rinbsa ompasy Iicias mo-

TUKAHHA J0 MaJUYKU BiAINITOBXYEThCA Bim Hel (Mman. 127, 6)?

@ wf— @ ';.T— 137. Axr TOACHUTH, 110 M.iH.CuHacaEMI/I Ta
IMKiBaMM MaITWH i TpamcMmiciii mepiomuu-

HO BUHHUKAIOTL iCKpu?

138. fdxmo riaguTu PyKoOIO cyXe, YHCTO

BUMUTE BOJIOCCS YM PO3UiCcyBaTH MOTO

5 rpebiHIieM, TO BOHO MiAHIMAETLCS 34 PY-

/ ' Koo abo rpebiHmeM. AK DOOACHUTH Iie

/ /
: saBure?
* - 4 139. HYomy MoOKHa  HaeJeKTPU3yBaTHU

Man. 127 CKJIAHY MaINIKy, TPUMAIOUH ii B pykax,
i He MOJKHa HaeJeKTPU3yBaTU MeTajieBy?
1o moTpidHo 6ys0 6 3podbuTH, ITITO0 HAEIEKTPU3YBATH METAJIEBY IMAJTUUKY?
140. Cu"aTeTnyHi TKAHNHU, SKUMH O000MBAIOTHL CUOIHHS aBTOMOOLIIB, IIIBUI-
KO 3a0pyAHIOIOTHCS BHACILNOK iX emexkTpusalrii. Yomy? Ak 3amobirtu mpomy?
141. Axmio e0OHITOBY MAINMUKY HATEPTHU T'YMOIO, TO BOHA HAEJNEKTPU3YETHCA
HO3UTUBHO, a AKII0O HATEPTH XYTPOM — TO HETraTUBHO. Y UOMY — XYTpi uu
TyMi — aTOMHU CJIA0IIIe YTPUMYIOTh €JIeKTPOHH, 10 BXOAATEL A0 iX CKJIALy?
142. Yu mosxkHa e60HITOBY MAJNUYKY HATUPAHHAM €JIeKTPU3YBaTH TaK, I[00
onHa moJioBMHA Ii OyJia 3apsagsKeHa MHO3UTHUBHO, a ApPyra — HeTraTHUBHO?
(duB. ymMOBYy momepemHbOI 3amaui).

143. Yomy MeTaju BHACJIIJOK HATHUPAHHSA iX BOBHOIO a00 IIIOBKOM eJIeK-
TPU3YIOTHCA TiIBKU IIO3UTHUBHO?
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144. Ha HUTKax OJHAKOBOI IOBXXWHHN MHiABicuiaum aBi
KyabKu. OgHA 3 HUX BiAINITOBXYETHCA BiJl IMMO3BUTHUBHO 3a- /
PAIMKEHOl MaJIUYKW, a Apyra — IpuUTaryerbcsa. I[o Hera-
TUBHO B3apAIKeHOl MHaJluYKH OOHIBI KYJIbKH IIPUTATY-

forbed. IIlo MoKHaA cKasaTH PO eJeKTPUUYHUM CTaH IUX '
KYJIbOK? — !
145. Bigomo, 1110 OZHOIMEHHO 3apsalKeHi Tima BimIITOB- —_—

XVIOTbC. ¥ SKOMY IIKiTBHOMY IIPHUJIaLi 3aCTOCOBYETHLCS
BJIACTUBICTEL 3apAJKeHNX Tijg BimmmroBxysBaTuca? K Bim
nie?

146. JIucTOYKM eJIeKTPOCKOIIa IIOYMHAIOTH PO3XOJUTHUCH | \ \
e 0 CIpoOu JOTOPKHYTHCS OO HHOTO 3apAJKeHOI0 IIa- »n
anukoio. fAka mpuumHa nporo ssBuina? YoMy JHCTOUKHU ——
ONYCKAaIOThCA, TLIBKM-HO MU BiIJaJIMMO HAJUUKY? Man. 128

147. YoMy KYJbKY i cTep:KeHb eJIeKTPOCKOIa BUTOTOBJIA-

I0Th 3 MeTany? K moscHUTH, IO 3apPAAKEHUH eJIeKTPOCKOIl PO3PAIMKAa-
€ThCA, K TiJIBKU OO0 HOTO KYJbKU TOTOPKHYTHUCA MaabIileM?

148. Yomy B mpuMillleHHi, ge OaraTo Jofgeii, 3apAIKeHHUN eJIeKTPOCKOI
MIBUAKO BTpauae 3apsan?

149. Yomy Tija IOraHo eJIeKTPU3YIOThCHA, SIKII0 B KiMHATI BICOKa BOJIOTiCTH?
150. 3 mepesiveHUX PeUOBUH HAa3BiTh MPOBIZHUKM Ta isoiadaTopu: cpibio,
eboHiT, TopIeNsHa, PO3UYMH KYXOHHOI COJIi, Migb, IIIOBK, TiJIO JIOOWHH,
aJIIOMiHiM, rac.

151. YoMy KopmOycH IITeICeIbHUX PO3ETOK, BUJIOK, IIATPOHIB, BUMHKAYiB
TOIIO0 POOJATE 3 IIacTMacu uu dapdopy?

152. Yomy mixm uac poboTH eJIeKTPOMOHTEepPH HaAiBalOTh I'yMOBi uo60TH Ta
pykaBuii (manx. 128)?

153. fAxuMm cmocoboM MOKHA BUSBUTHU €JIeKTPUUHE II0Je i oro miro?

154. IOBa sapagu 2,3 - 106 Kx i 3,5 - 10® Kui poamimeni y Bakyymi Ha
Bigcrami 1,7 cm. Busumaure cuay B3aeMoAil MisK HUMH.

Pisens b

155. Ak MoKHA BCTAHOBUTH, AKa 3 ABOX OJHAKOBUX OY3WMHOBUX KYJbOK,
OigBiIIeHWX Ha TOHKUX IMTOBKOBUX HUTKAaX, HaeJeKTPH30BaHA, a AKa — Hi?
156. Ax sapamxena rimbsza I (man. 129, a), aximo rinbsa 2 sapsamskeHa
nosutuBHO? K 3apamxeHa ringepsa 2 (manx. 129, 6), axmio riassa 1 3ap4a-
IXKeHa HeraTuBHO?

157. Ilig yac mepeBeseHHs B IMCTEPHAX OEH3MH i rac eJIeKTPU3YIOTLCH,
[0 MOJKe IIPU3BECTH OO iX 3aropAHHA. AKMX 3aX0miB BMKUBAIOTh, III00
HeliTpaisyBaTu 3apAnu, 10 BUHUKAIOTL YHACTITOK eJeKTpusallii 0eH3u-
HYy, Tacy?

158. Axio migHecTH KO He3apAmMKeHOI
riJb3W Ha HUTII HAaeJIeKTPU30BaHy e00-

HITOBY IAJNUYKYy, TO BOHA IIBUAKO IIPH- 1

TATHETLCSA J0 IIaIWYKM, Bigpasy Bin-

CKOUYNUTH i YTPUMYBATHMETHCSA HA IIEB-

Hill BigcraHi. A KoJIM HigHeCTH HaeJeK- 1 2 1 2
©®

TPU30BaHY CKJIAHY HaAJIUYKYy, TO Tijab3a @
3HOBY HOPUTATHETHCA. SIKUII BHUCHOBOK
MOYKHAa 3pOOUTH i3 I[bOTr0 JOoCaigy? Man. 129
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159. YoMy cmouaTKy HOMITHJIN eJeKTPU3allilo Tij 3 OypIITHUHY, CKJA, a He
mini abo osoBa?

160. € nBi omHaxoBi MeTajyieBi KyJi, B OOHIN 3 HUX He BHCTAUYAE €JIEKTPO-
HiB, a B immriit — 4000 zafiBux. Ky 3’egmanu. A Oynm sapAmxeHi KyJri
o 3’egHAHHA 1 AK — micada ix 3’egHanua?

161. Kosu y mpocTip, ITT0 0TOUY€E HaeJeKTPU30BaHe Tijio, BHOCATD iHIIE 3a-
pAIKeHe TiJo, TO HA HBOTO i€ eJeKTPUUYHA CUJa, a B IPOCTOPi, IITO0 OTOUYE
HeHaeJIeKTPU30BaHe TiJio, IILOTO He crmocTepiraerbecsa. YoMy K TOmi MO
3aPAMKEHOT0 Tijla IPUTATYIOThCA APiOHI KIANTUKU mamepy?

162. dAx mMo:xHa mepeHeCTH 3apsAl 3 HaeJeKTPU30BAHOIO Tijla Ha HeHaeJeK-
TPHU30BaHe 3a JOIOMOT'0OI0 TPETHOTO HeHAaeJeKTPHU30BAHOTO Tima?

163. A mosicHUTH, IO €JeKTPU3allil0 TePTAM IIOMITHJIM Ha PeYOBHHAX,
AKi HaJIeXKaTh JO HEIPOBiITHUKIB eIeKTPUKU?

164. Yomy mig uyac gocaifis 3 eIeKTPOCKOIOM [0 HOro KyJabKH He TiIbKU
TOPKAIOTHCA HAaeJeKTPU30BAHOI0 MHAJUYKOI (e00HiTOBOIO ab0 CKJISHOIO),
a ¥ IpOBOJATH HEIO II0 KYJIbI[i?

165. Ilig yac meMOHCTPYBAHHS MOCJHIIiB 3 €JIeKTPUKU PEKOMEHIYIOTH e0o-
HITOBi Ta CKJISHI mMaJWYKMU 3aBKIAM OpaTy 3a OoauH KiHenb. Yomy?

166. Y MosKHA BUTOTOBUTH €JIEKTPOCKON 3 ILJIaCTMACOBUM, €00OHiTOBUM
a00 craAHUM cTep:xkHeM? Yomy?

167. Ik 3a mOIOMOrOI0 €JIeKTPOCKOIIa MOKHA BU3HAUUTH 3HAK 3apsany Ha-
€eJIeKTPHU30BaHOro Tijga?

168. fAx moscHuTH, IMO iHOAI €JIEKTPOCKON cCaM PO3PAIMKAETHCA IIIBUIKO,
a imogl — moBigBHO?

169. 1106 emexkTpocKon mo0pe MpAaIlloBaB, Imepen AOCJAiaMi PeKOMEeHIAYIOTh
voro mpocymuTu. Haimngo?

170. Ilepen mocamimaMu 3 eJIEKTPUKU IIiACTABKM, €0OHITOBI mMaJnMUYKM PEeKO-
MEeHIYIOTh IPOTEePTH TaHUYiPKOI0, 3BOJIOKEHOI0 racoM. Hasimio?

171. JIncTouKM 3apAmKeHOr0 eJJeKTPOCKOIIA IIfe OiJIbIlle PO3XOAAThCS, KOJIU
0 HBOT'O HiJHOCATEL MO3UTHBHO 3apAMKEHYy IMAaJUUKy, a KOJU BiIIaJIsioTh,
TO 3aliMAalOTh IIOIepPeqHE MOJOoXKeHHA. SIKMii 3apan GikcyBaB eIeKTPOCKOII?
172. Hagimo crJaZaJbHUKN i PEMOHTHUKM KOMII IOTEPIB IIiJ yac poboTu
BIATaIOTL Ha PYKY 3a3eMJIeHUH OpacJer?

173. Yomy B Ipo3y He MOKHA 3aIyCKaTH MamepoBOTO 3MiA?

174. 1o KyJIbKU €JeKTPOCKOIIAa, HE TOPKAIOUUCH ii, TiJHOCATL HaeJeKTPHU-
30BaHy e0OHiTOBY ab0 CKJAHY HmalnmduKy. CMYKKH eJeKTPOCKOIIa PO3XO-
IATbea. Ko 3a6paTu MAJIUUYKy, TO CMYKKM 3HOBY OIycKaloThbecsA. SIK mo-
SCHUTH Ie ABUIIE?

175. Jlo KyJbKM HaeJeKTPU30BAHOTO €JEeKTPOCKOIIa, He TOPKAalouuch ii,
OiTHOCATL Tijo, IO Mae Takui camuil 3apan. Illo Oyme 3i cmy:KKamu,
KOJIM HaeJeKTPU30BaHe Tijao 3abpaTu?

176. Homy mig uac HOCJIiZiB 3 HaeJIeKTPHU30BAHOIO €00HiTOBOIO UM CKJISHOIO
MaJNYKOI0 1 KJIANITHKAMM IIalepy OCTaHHI Haue TAHITIOIOTH: TO HiAcTpuby-
IOTh O MaJUYKM, TO 3HOBY IaJai0OTh?

177. CMy»KKU «CyJTaHA» IMPUTATYIOTHCA OO0 HiJHeceHOol HaeJleKTPHU30BaHOL
najguuky. Yy 3HAUUTH Iie, 1[0 BOHU TaKOXK HaeJeKTPHU30BaHi?

178. EleKTpOCKOIly HaJalu 3apAny, 1o gopisHioe —6,4 - 10710 K. Axiit
KiJIBKOCTi eJIeKTpOHiB BifmoBigae 1eii 3apsn?

179. Yu moxke icHyBaTH YacTHHKA, 3apAj SKol gopisHoe —4,8 - 10719 Ka?
AKif KiTbKOCTi eleMeHTapHUX 3apAfiB Biamosimae Taxkuii 3apsan?
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180. Axiii xinbKoCTi ejleMeHTAPHUX 3apANiB BiAOBiZae eJeKTPUUHUNA
s3apan, mo gopisuaoe 1 Kia?

181. JIBi meraneBi KyJabKHU IiABillleHi Ha IIITaTHBaX OKpPeMO OLHA Bim on-
HOi. 3apan oxuiel Kyabku gopiBHioe 5 HKI, a inmoi — (-5 uKxa). Kyabknu
3’epumanu. AKuii 3apan KyJIbOoK?

182. Maemo aBi ogHAKOBi MeTajieBi KyJbKH, MiABillIeHiI Ha IIIOBKOBUX HUT-
Kax. 3apsan oxuiel gopisuaioe 10 K, apyroi — 16 aKia. Kyabku 3iTKEYyIN
i possenn. SIKi sapagu 6yAyTh y KyJaboK micias sitkHenHa? 1 aKa = 1079 Ku.
183. Axuii 3apsas MaTuMe KOMKHA 3 TPhOX OJHAKOBUX METaJIEBUX KYJIbOK
micjiss Toro, AK iX BITKHYJMW i po3Beam, AKIIO IIOYATKOBL 3apsaay KYJbOK
nopiBuioBasu Bigmosiguao 6 uKa, —4 uKn i 7 uKa?

ICTOPUYHA OOBIOKA

Wapnb OrtocteH KynoH Hapoaumecs 14 uyepBHA 1736 p.
B AHrynewmi (®paHuis). Hae4aBcs y [Napwki B 0gHiN 3 HaKpaLLmx
wkin — «Konegxi 4otupbox Haui» (Konemk MasapiHi). MaB He-
abusakui iHTepec 4O MaTemMaTtuky, MpisiB CTaTh BYEHUM.

Y notomy 1757 p. KynoH Ha 3acigaHHi KoponiBcbKoro Hayko-
BOr0 TOBapWCTBAa OMPWITIOOHWB CBOK MNepLly HayKoBY Mpauto
«feomeTpuyHMA  Hapuc  CepeaHbOMPOMOPLIMHUX  KPUBUXY.
Ockinbkn poboTa oTpMMana CxBarieHHs1 YIeHiB TOBapuCTBa, TO
He3abapom 1oro obpanu ag’toHKTOM 3 Knacy MmateMaTuku. Y nio-
Tomy 1760 p. Wapnb KynoH BcTynB 4o Me3bepCbKOi LLIKOMK Bi-
CbKOBUX iHXXEHepiB, MO 3akiHYeHHi SKOi OTpuMaB NPU3HaAYEHHS

LWapsb KynoH y nopt BpecT Ha 3axigHomy y3bepexoki PpaHLii.
3rogom KynoH notpanus Ha ocTpiB MapTuHika, Ae onikysas-
cs1 OyaiBHMLTBOM MOCTIB, OOpIr, YKpinneHb. 3aBasikv ycnilHOMy OyaiBHULTBY OOPTY Ha
MoHT-apHbe, B 6epesHi 1770 p. BiH oTpumaB YuH KanitTaHa. Ha Ton yac KynoH 3a-
MMaBCcHa BMHAWOEHHAM TEXHOMOrT BUFOTOBEHHS MarHiTHUX CTPINIOK ANs TOYHUX BUMI-
ptoBaHb MarHiTHoro nons 3emni, a B 1784 p. 3akiHYMB HanMcaHHA npaui « TeopeTuyHi
Ta ekcnepuMeHTarnbHi JOCNIAXKEHHS CUMNN KPYYEHHS | NPYXXHOCTI MeTanesux ApoTiBy.

Y BepecHi 1781 p. KynoHa nepesenu go lNapwka, Ae HeBOoB3i obpanu B akagemito
3 Knacy mexaHiku. Npautotoun Hag BUBYEHHSM siBULLLA TEPTH, BiH AOCMIOMB 3aneXHICTb
TepTSa KOB3aHHSA Big BiQHOCHOI LUBMAKOCTI PyXY CTUYHUX Tifl 3 BUKOPUCTAHHAM BENUKNX
HaBaHTaXeHb. A npaueto KynoHa «Teopisi IpOCTUX MaLUUHY iHXEeHepPU KOpUCTyBanmucs
YNPOAOBX Lifloro CToniTTs.

Mig yac BuNpobyBaHHS PO3pOONEHMX HUM Ta BUrOTOBMEHUX BMACHOPYY KpyTuIb-
HuUX TepesiB, KynoH 3arnmbuscs y npobneMn MarHeTusmy Ta enekTpuki. 3aBgsku Lbo-
MY BiH BiAKpYB OCHOBHWI 3aKOH €NeKTPOCTaTUKN — 3aKOH B3aEMOAil TOYKOBUX 3apsasiB.

B octaHHi poku xutTa Lapns KynoH 3arimaBcs opraHisauielo cuctemu OCBITH
y ®paHuii. Ane, y pesynbraTi YacTux NOT340K Mo KpaiHi, ynitky 1806 p. y4eHuin 3axBopis
Ha nNuxomMaHky i 23 cepnHs 1806 p. nomep.

NMEPEBIP CBOIO KOMNETEHTHICTb

KoHTpoabHi 3anmuTaHHA

1. Yomy npo geski YaCTUHKM roBOPSTh, O BOHWM MalOTb ENEKTPUYHMI 3apsag?
2. Yomy 3apsigKkeHi Tina MoXyTb NpUTAryBatucs ogHe 4o ogHoro abo BigWTOBXyBa-
TmMea?
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3. 3apag AKkMX YaCTMHOK AOPIBHIOE 3@ 3HAYEHHSAM MiHIManbHOMY (enemeHTapHOMY)
3apsgy”?
4. Yowmy Tina 3apsagxalTbCs NO3UTUBHO abo HeraTuBHO?
5. HesapsgxeHi Tina HasuMBaloTb €NeKTPUYHO HeWTpanbHUMKU. 3a SKUX YMOB MNpu
KOHTaKTi BigbyBa€eTbCa NOBHa HeMTpanisawis HaenekTpnsoBaHnx Tin?
6. Axkvm gocnigom 3 ABoMa enekTpoMeTpaMy MoXHa MiATBEPANTU 3aKOH 36epexeH-
HS eneKTPUYHOro 3apsagy?
7. Wo pae 3mory cTBeppKyBaTH, LLO HABKOSO 3apsgKEHOro Tina iCHye enekTpuyHe
none?
8. Aki B 3HAaETe OCHOBHI BNAaCTMBOCTI €NEKTPUYHOro nons?
9. Ha wo BkasytoTb CUMOBI MiHii enekTpu4Horo nons?
10. Yomy nig yac popmyntoBaHHA 3akoHy KyrnoHa cnig 060B’s13KkoBO BXMBATU TEPMIH
«TOYKOBMI 3apaa»?
11. Yomy 3a oguHuLto 3apsay He OyB NPUAHSTUIN 3apsia enekTpoHa?

IITo s 3Har0 i BMit0 po6oTH
® {1 3Halo, AKi 3apaau iCHyIOTH Y IPUPOTI.
1. Ak 3apsg Mmae eboHiToBa nanuyka (man. 130)?

Man. 130 Man. 131

2. Ak 3apsgunacs cTpinka enektpometpa (man. 131)?
3. Ha mantoHky 132 306paKeHO KyIbKM CUHBOIO, POXKEBOIO, XXOBTOIO KOMNbOPIB, SIKi
B3aEMOfi0Tb. AKUA 3apsa Mae XOoBTa Kynbka B yCiX BUNagkax?

@0 -0 Ve O
® ® ®

4. CkNsaHy Nanuyky HaTeprnu LWOBKOBOK TKaHUHOW. AKuiA 3apsg oTpumarna nanmu-
ka? LLoBkoBa TkaHMHa? MOSACHITL B3AaEMOZAII0 MiXK MarMyKO Ta KyJbKOK; MiXK TKAHUHOI
Ta Kkynbkoto (man. 133).

® 1 BMiI0 MOSICHIOBATH SIBHINE €JIEKTPHM3AIlil TiJI.

5. CTpyMiHb MicKy, LLIO BUCUMAETLCS 3 BY3bKOrO OTBOPY, BIOXWUIAETLCA B PidHi BOKK, SKLLO
[0 HbOro nigHeCTV 3apsaakeHy eboHiToBy abo CknsHy nanuyky. Ak NOACHUTY Lie ABuLLe?

6. Yn ByayTb enekTpuyHi 3apsamn B3aemogiat Ha Micaui, e Hemae atmocdepn?
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Man. 133

® 5 BMil0 BUKOHYBATH JOCJiIH.

7. Haenektpusyinte 06 Bonoccs rpebiHelb, nicns Yoro TOPKHITbCA HUM MarneHbKOi
nip’iHku. Lo npu ubomy BigdyaeTbes 3 Nip'iHKo? CTPsIXHITh Nip’iHKy 3 rpebiHug i, konu
BOHa nepebyBaTme B MOBITPi, NPUMYCbTe Ti 3anuLiaTucs Ha OgHIK i Tin camii BUCOTI,
NiACTaBNSAYN 3HU3Y Ha AesiKii BiACTaHi HaenekTpu3oBaHun rpediHeub. Yomy nip’iHka
nepectae nagatu? Lo BTpumye ii B NOBITpi?

8. HanoBHiTb NOBITPsIHY KyrbKy MOBITPSIM, MiCRsi YOro NoTpiThb il 06 BOBHY, XyTpo abo
cBoe Bonoccs. MosICHITb, YOMY KyrnbKa MOYMHAE «nNpununatM» OO Pi3HUX NpeameTiB
i HaBiTb A0 cTeni.

® S BMmiro 3acTOCOBYBATH 3aKOH 30€pesKeHHSA eJIeKTPHUYHOTO 3apAmy.

9. [1Bi ogHaKoBi MeTarneBsi Kynbku MigBILLEHO Ha LLOBKOBUX HUTKaX. 3apsag ogHiel oo-
pisHtoe 4 HKn, 3apsag apyrol — (—10 HK”n). Kynbku 3iTkHynu i po3senu. Akun 3apag maTtm-
MYTb KynbKMW NiCrs Lboro?

® {1 BMiio 00UMCIIOBATH CHJIy B3a€EMOJIl JBOX TOYKOBHUX 3apPSAIiB.

10. 3 aKOol CMMOK B3AEMOZIATUMYTh ABA TOYKOBUX 3apsaan no 1 Kn KOXHUIA, SKLLO
TX pO3MICTUTK Ha BigcTaHi 1 KM oguH Big ogHOro?

11. [1Bi ManeHbki kynbku i3 3apsgamm 2,0 - 107 Kni 4,5 - 10~7 Kn y Bakyymi B3aemogi-
t0Tb i3 cnnoto 0,1 H. BusHauTe BiACTaHb MiX KynbKamu.
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|||I TECTOBI 3ABAAHHA

Bapiaum 1

1. Bam Bigomo, WWo TepTsiM 00 BOBHY 3apsaKaloTbCsl Nanuyku 3 rymu, Cipku, eboHiITy,
nnacrmacu, kanpoHy. Yn 3apsimxaeTbCcs Npu LLbOMY BOBHA?
A Tak, ToMy L0 B enekTpusadii TepTam 3aBxam 6epyTb y4acTb ABa Tina, npu LboMy
enekTpusyoTbcst obuaga Tina
B xoua B enekTpu3adii Teptam 6epyTb yyacTb ABa Tina, ane B Jocrnigax 3aBxan Bu-
KOPUCTOBYHOTb TiflbKM Narnuyky, TOMy MOXHA BBaXaTu, LU0 3apsiakaroTbCs TiNbku
nanu4ku
B npaBunbHOI Bignosigi Hemae

2. Ulo BigbyBaTMeTbCs 3 MiOBILIEHOK Ha LUOBKOBIM HUTLi HE3apsOXeHOK Ierkow
KyIbKOH0, SIKLLIO 4O Hel NigHecTn 3apsagXeHe Tino?
A Kynbka NpUTArHETLCA A0 3apsmKEHOro Tina
B KynbKa BiALLTOBXHETbLCA Bif 3apsiaXKeHoro Tina
B kynbka cnovaTKky NpUTArHETbCA 00 3apsIKEHOro Tina, a nicnsa KOHTaKTy 3 HAM —
BiJLUTOBXHETbCA

3. [Ans 4oro BUKOPUCTOBYHOTb €NEKTPOCKOMN?
A Tinbku ona BU3Ha4YeHHs 3HAYEHHs 3apsaay
B Tinbku oNsi BU3Ha4YeHHs 3HaKa 3apsay

B Tinbku Ans BUSBMNEHHS 3apsay
I onsa BuaBneHHA 3apsagy, BU3HAYEHHst MOro 3Ha4YeHHs i 3Haka

4. Axknn 3apag y Kynbku enekTpockona, 4o AKOi NigHecnn, He TopKar4duch ii, No3n-
TUBHO 3apsifXeHy nannyky?
A No3nTUBHUIA B HeratMBHUN B 3apsagy Hemae

5. Un MOxHa JinuTun enekTpudHui 3apsa HeobmexxeHo?
A moxHa B He MOXHa B Tinbkn 0o 3apsay enekTpoHa
6. HaenekTpunsoBaHy Nanu4yky noknanv Ha gepes’sHui CTin. Yn po3psanTbest nanuyka?
A po3paauTLes, 3apsav nepenayTb Yy CTin B yci 3apsam 36epexyTbesa Ha nanuyLy
B y Micudax 4OTMKY YaCcTuHa 3apsagis 3 nanuvyku nepenge y crin
7. [o 3apagKeHoro enekTpockona novanu nigHoCUTU 3 4OCUTb BENWKOI BiACTaHi Hera-
TUBHO 3apsifXXeHy nanuyky. 3 HabnmkeHHAM nanuykyM NMCTOYKM CnoYaTtKy onyckanucs,
a noTiM cTanu 3HOBY po3xoauTucs. 3apsa sikoro 3Haka OyB Ha enekTpockoni?
A no3nTneHUi B HeraTnBHWIA B enektpockon byB He3apsaaXeHun
8. Tpu ogHakoBi MeTaneBi KyrbKku MiOBILLEHO HA LUOBKOBUX HUTKaxX. 3apsan oaHiel oo-
piHtoe 2 HKn, gpyroi — (—10 HKn), a TpeTboi — 5 HKn. Kynbku 3iTkHYnu i po3senu. Akun
3apsg MaTUMYTb KynbKU Nicnst Lboro?
A 1 HKn B 5,6 HKRn B -1 HKn N -3 HKn
9. CepepHs BiagcTaHb MixX ABOMa XmMapamu ctaHoBuTb 10 kM. EnekTpuyHi 3apsiam ix Big-
noBigHo popiBHoTb 10 Kni 20 Kn. 3 sikoto eneKkTprMyHO Cnnoko B3aeMOoAiloTb XMapu?
A9kH B 200 kH B 180 kH r18 kH
10. 3apsa ogHiei 3 4BOX O4HAKOBMX METaneBuX Kyrnbok y 5 pasiB GinbLuni, HiX iHLWOT.
OpfHielo KynbkoK OOTOPKHYNMUCS A0 iHLWOI, a NoTiM 3HOBY BifBENu Ha nonepenHio Bia-
CTaHb. Y CKinbku pasiB 3MiHUIacs cuna B3aeMOZIl, SIKLLO 3apsaun KyNbOK OOHONMEHHI?
A 36inbwmnack y 5 pasis B ameHwmnacs B 1,25 pasa
B 36inbwunace B 1,8 paza I He 3miHnnacs
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Bapianm 2
1. Ak B3aemopioTb 0gHa 3 OQHOK CKNsiHA nanuyka, noteprta ob WOoBK, i eboHiToBa na-
nunyka, notepta 06 CykHO?
A BigLLITOBXYHOTHCS OfHa Big OQHOT
B nputdarytoTbCca ogHa 40 OAHOI
B npaBunbHOI Bignosigi Hemae

2. Ha 4omy rpyHTYeTbCSA fis enekTpockona?
A Ha B3aemogii pisHOMMEHHUX 3apsais
B Ha B3aemopii ogHOMMEHHUX 3apsaaiB
B Ha B3aemogii HenTpanbHUX i 3apsaaXeHnX YacTUHOK

3. lMo3nTMBHO 3apsiaXKeHa CKNsiHa nanuyka NpUTarye niggilleHy Ha HUTLi CyXy COHSILU-
HWKOBY CTEOMNMHY. FAKi i3 LbOro MoXHa 3pobuTN BUCHOBKW MPO 3apsag cTebnuHn?

A cTebrnnHa 3apsigxeHa HeraTuBHO

B ctebnuHa 3apsigkeHa NO3NTUBHO

B ctebnuHa He3apsagkeHa

4. Yun MOoXyTb OBi OQHOVMEHHO 3apsifXeHi Oy3nHOBI Kynbku, NiaBiLLEHi HA HATKaX, Npu-
TAarysatuca?

A He MOXYTb, OCKiNlbKWN OQHOMMEHHO 3apsoKeHi Tina BigLWTOBXYOTLCS

B MOXyTb y BUNagKy, KOnv 3Ha4eHHs 3apagiB KyrnboK Marsi

B MOXyTb TOAi, KONu 3apsag OAHiel 3 KyNbOoK 3HAaYHO NEePEBULLYE 3apsg, iHLLOT

5. Un mMoxHa HaenekTpusyBaTu MeTaneBUN CTEPXKEHb TEPTAM, SKLWO TpUMaTu MOro
B pyui?
A yci Tina nig yac TepTs enekTpUsyTbCs, HAENEKTPUIYETLCS | MeTaneBnii CTepXKeHb
B He MOXHa, TOMY LLO MeTan i TiNo NANHU — NPOBIAHNKK
B mMoxHa, SIKLLO A0ro enekTpUYHO i30M0BaTK Bif pyku

6. [nsa voro nerki rinb3n abo Kynbku, 3 SKMMWU AEMOHCTPYIOTb AOCHiaM i3 B3aemogii 3a-
psaiB, NigBiLIYIOTb HA LLOBKOBMX HUTKaX?

A LLIOBKOBI HUTKW Nerki N rHyuyKi

B LLIOBKOBi HATKM TOHKI 1 MiLHI

B woBkoBa HUTKa He NPOBOAUTL eNeKTPUYHI 3apaan

7. [10 CTepXHs 3apsiAKEHOro enekTpockona MigHeCnu, He TOpKaK4MCb NOro, Hesaps-
PKEHUI MeTaneBnin CTepXXeHb. AK Npu LbOMY 3MIHUTBCA KYT PO3XOLKEHHSA NUCTOYKIB?
A 36inbwnTbCS B 3meHWwunTLCA B He 3MiHnTbCA

8. Tpu ogHakoBi MeTaneBi Kyrnbku MigBILLEHO Ha LLOBKOBUX HUTKax. 3apsan ogHiel oo-
piBHioe —2 HKn, gpyroi — 10 HKn, a TpeTboi — (—5 HKn). Kynbku 3iTkHynu i po3senu. Akuii
3apsg MaTUMYTb KyIbKU Nicnst LbOro?

A 1 HKn B 5,6 HKn B -1 HKn =3 HKn

9. CepepgHs BigcTaHb Mk ABOMAa XMapamu ctaHoBuUTb 20 kM. EnekTpuyHi 3apsau xvap

BignoigHo AopieHIotTb 20 Kni 20 K. 3 1Ko eneKkTpuYHOO CUNoK B3aEMOZITb XMapu?
A9«H B 200 kH B 180 kH 18 kH

10. 3apsa ogHiel 3 ABOX OOHAKOBUX METaneBux Kynbok y 5 pasis 6inbLunii, Hix iHLWOI.

OpHieto Kynbkow OOTOPKHYNUCS A0 iHLWOI, a NoTiM 3HOBY BiABENW Ha MonepeHto Bia-
CTaHb. Y CKiMnbky pasiB 3MiHMnacsa cuna B3aemogii, SKLWO 3apaan KyrboK PiHOMMEHHI?

A 36inbwunnack y 5 pasis B 3meHwunacs B 1,25 pasa
B 36inbwunaca B 1,8 pasa I He amiHMnacs
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§ 22. EAEKTPUYHUIN CTPYM.
AXKEPEAA EAEKTPUHHOTO CTPYMY

st pobOTH eJIeKTPOIPUIALiB IMOTPIOHUM eleKTpuuHHuii cTpym. leaki
3 HHUX, HAIPUKJAA JiXTapUKW, €JIeKTPOHHI TOAWHHUKHU, AaymioIlJIeE€pu,
pazgiompuiiMmaui Ta TeaedOHUW, BUKOPHUCTOBYIOTH €JE€KTPOEHEPTii0 TraJibBa-
HIiYHUX eJeMeHTiB, OaTapeil raJbBaHIiUHUX eJeMeHTIiB ab0 aKyMyJISTOPiB.
Iumri, mampukaan JgaMM, XOJOAWJIbHUKMU, TeJieBidopu, MIHJIOCOCH, IIpa-
IIOIOTH Bifl eJIeKTpoMepe:Ki, ToOTO Omep:KYIOTh eJIeKTPOeHEepPTiio 0 IPOBO-
JaxX Bif eJIeKTPOCTaHIIii.

1IJo s make erexmpuyHuii cmpym i wo nompibHo, W00 8iH BUHUKHYE ma
icnysas npomszom nompibHozo wacy? CI0BO «CTPyM» O3HaUae Pyx abo Teuiio
yorock. IIJo moxce nepemiwamucs y nposioHuxax, axi 3’€0nyroms 6amapeio
20/1b8AHIYHUX eJleMeHmi8 3 JAMNO0I0, X0L00ULbHUK — 3 eJeKMmPOCMAaHUic0?

Bu Bixe 3HaeTe, 10 ABHINE eJeKTPHU3allil TiJ 3yMoBJIeHe HAasSIBHiICTIO
B HUX €JEeKTPUYHO 3apAIKEHHX YaCTUHOK — €JEeKTPOHiB, a TAKOXK ITO3U-
TUBHMX i HEraTUBHUX HMOHIB, AKi 3aBKau 1epedyBarOTh V CTAHi TEIJIOBOIO
6esnmagaoro pyxy (majn. 134). € 6araTto peuyoBUH, y AKUX 3a MEBHUX yYMOB
3apAIKeHi YaCTMHKUN MOXKYTh BIJIBHO pyXxaTucs, TOOTO IIepecyBaTHUCSA Ha
BeJuKi Bigcrani B ycbomy 00’emi Tina. Hanpukiaan, 3gaBHa B TeXHII 1mum-
POKO 3aCTOCOBYIOTHCSA METAJEBi MPOBIJHUKM, V AKNUX HOCIAMHU €JeKTPUKU
€ BiIbHI eJeKTpoHH. JAKIMO Ha BCi BiIbHI 3apAmKeHi YaCTHMHKHU IIOiATH
TIeBHOIO CHJIOI0O B OMHOMY HAOPAMKY, TO A0 iXHBOTO 0e3JaJHOT0 PYXy HO-
JIacThCA Ie PYyX yV HANPAMKY IPUKJIAAeHOI cuau. ¥ IBOMY pasi KaKyTh,
110 B TiJli BUHUKA€E eJIeKTPUUYHUN CTPYM.

Enexmpuunuii cmpym — nie BIOPAAKOBAHUI (HAIPSAMJIEHUIT) pyX 3api-
IKEeHMX YaCTHHOK a00 3apsaasKeHHuX TiJl.

1106 mazaTu 3apAIKeHNM YaCTHHKAM HAIPAMJIEHOro pyxy, B 00’emi
OPOBiAHWKA YTBOPIOIOTH eJeKTpuyHe moJje. Ilix miero eseKTpUUHOTO MOJISA
BiIbHI 3apAMKeHI YaCTMHKU PYyXalOThCA B HANPAMKY IPUKJIAAEHUX OO
HUX eJIeKTPUUYHUX CHUJ, TOOTO Yy MPOBITHUKY BUHUKAE €JIeKTPUUYHUN CTPYM
(man. 135). SAxmmo, wHanmpukaan, KYJIO 3apsaiiKeHOoro eJIeKTpoMeTpa
3’eIHATH IPOBIIHUKOM i3 3eMJiei0, TO B IPOBIJHUKY BUHUKHE eJIeKTPUUYHE
moJie, a pa3oM 3 HUM i eJJeKTPUUYHUUN CTPYM, AKUU OPUNUHUTHCA, AK TiJb-
KU Bechb 3apsAm KYJIi, 1[0 YTBOPIOE eJIeKTPUUHE II0Je, mepeiige B 3eMJIO.

©,6.6.0 6,6/ 6,606,606
©;0'0, 0’0 0| |©_0© 0 0 _0_0|
© 6.6,0,00 (6066606

0’00 0'e 0000

Man. 134 Man. 135
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1106 enexTpuyHMil CTPYM y HPOBITHMKY IIPOXOAWB SK 3aBIOJHO JOBTO,
moTpiOHO B HHOMY BeCh Uac IiATPUMYBATU eJIEKTPUUYHE Moje, TOOTO 3abesIie-
yyBaTHU HA OJHOMY KiHITi ITPOBITHMKA HAAJIMUIIOK 3apsAqy IeBHOTO 3HAKa, a Ha
apyromy — #Moro Hecrawy. Takuii cTajuii po3moiij 3apsaiB Ha KiHIAX IPOBif-
HUKa CTBOPIOETHCA Ta HMIATPUMYETHCA JMKepelaMU eJIEKTPUIHOTO CTPYyMY.

Horcepenamu erekmpuunozo cmpymy Ha3UBAKOTHh IPUCTPOI, Y AKUX Bif-
OyBa€ThCsA NMEePeTBOPEHHS eHeprii NeBHOT0 BUAY HA eJeKTPUYHY eHeprilo.

Y KOKHOMY [I2Kepesi CTPyMy BHUKOHYETHCSA poboTa 3 PO3AiJIeHHS MO3U-
TUBHO i HEeTaTUBHO 3apPAMKeHUX YACTUHOK, AKi HAKOIMIMYYIOTHCA Ha IOJIO-
cax IsKepeJa.

BinmoBigHO 10 IIBOT0 IOJIIOCH YMOBHO IIO3HAYAIOTH 3HAKAMU «+» i «—»,

JlromvHa y CBOili MPaKTUYHIA OisSJIBHOCTI BUKOPHCTOBYE DisHOMAaHITHI
I:Kepesa eJIeKTPUUHOI0 CTPYMY, AKi 3a BUIOM IIepPeTBOPIOBAHOI eHeprii MoK-
Ha TOJIIATH Ha: XiMiuHi (2a1b6aHIYHI esemenmu, AKYMYALMOpPU), CBITIOBL
(pomoenemenmu, cousauHi 6amaper), TeMIOBi (mepmoenemenmu), MeXaHidHL
(erexmpodopra MAULUHA, 26HEPAMOPU eJleKMPULH02Z0 CMPYMY Pi3BHOTO POAY).

SKI10 0 raJabBaHIUHOTO ejJeMeHTa 3a JOIMOMOTOI0 IIPOBIIHUKIB mpuesn-
HATU eJeKTPUUYHY JaMmouky (Maj. 136), To mig Ai€ero eJIeKTPUYHOTO MOJIA
3apAIKeHl YaCTMHKHU Y IPOBIJHUKY MOUMHAIOTh PyXaTHucs, BUHUKAE eJeK-
TPUUYHUN CTPYM, JIAMIIOUKA CBiTUTHCA.

laasBaniuni exemenru. Ilepiie Hafimpocriiie XiMiude AKepeao CTPy-
My, sKe He BTPaTHUJIO CBOTO IMPAKTUYHOTO 3HAUEHHS ¥ Temep, CTBOPUB
y 1799 p. iramificekuit ¢isuxk Ageccamapo Boapra i1 mHasBaB iioro
rajbBaHiYHUM €JIEMEeHTOM Ha YeCThb 3aCHOBHHKA BUEHHS IIPO EJIeKTPUKY
Jyimxi 'ansBani. Ileit enemeHT maBaB Hampyry 0amsbko 1 BosbTa (1 B).
3 MeTOI0 Ofep:KaHHA BUINOI Hampyru, Bosbra moOymyBaB Oarapeio (Tak
3BaHuu gosvmia cmoan) 3 20 muukoBux, 20 migaux i 20 CyKOHHUX KpYy-
JKeUKiB, TOKJaJAeHUX OAUWH Ha ommoro (maJua. 137).

Man. 136 Man. 137
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¥V ranpBaHiuHMX ejJeMeHTax BimOyBa-
IOTbCA XiMiuHi peakxmii, 3aBOAKU AKUM
BUKOHYETBCA POOOTa 3 PO3IMOMAiAYy pPis3Ho-
MaHITHUX 3apAfiB, ToOTO Ximiuma emep-
Tisl IepeTBOPIOETHCA B EJIEKTPUUHY.

1106 oTpmMaTy HaWOPOCTIIIHII Tajb-
BaHiuHMil enemeHT (Mas. 138), morpibHO
BOAY JomaTu y cipuaHy Kuciaory. Obe-
pexcno! He noemoprweamu! Y uHBOMY
BimOyBaeThCA MePepolMOMisl ITO3UTUBHO
i HeraTuBHO 3apAmKEHUX UYACTHHOK pe-

Man. 138 YOBUHM, YHACJIiOK Yoro obuasi mac-
THHKU €JIEKTPUIYIOThCHA, i MidK HUMHN YTBOPIOETHCS €JIEKTPUUYHE II0JI€.

IIi mnacTHKYM HA3WBAIOTH €JEKTPOoAaMu (IIOJI0CaMu) JAKepesa CTPyMYy.

TanbBamiunmii eJleMeHT CKJIANAETHCA i3 IMMHKOBOI mocyAuHU I, 3alOBHEe-
HOI »KeJIeTTomAiOHOI0 CYyMIMIIIio XiMiuHux peuoBuH (Maj. 139). ¥V cywmim ycras-
JIEHO BYTLJIbHUU CTEpP:KeHDb 2. 3BePXy IIOCYINHY 3aJIUTO IIIApOM CMOJU 3.

Y pesysabrari XiMiuHHX peaxIliii IIWHKOBa IIOCYJMHA CTA€ HEraTHUBHO
3apANKeH0I0 (HEraTUBHUU eJIEKTPON), a BYTriJIbHUN CTEPIKEHb — IMO3UTUBHO
3apAmKeHM (IOSUTUBHUM eeKTpon). MixK eleKTpoaMu BUHUKAE eJIeK-
TpHUUHe moJje. JIKIO0 MHO3UTHUBHUM i HETaTUBHUHN eJeKTPOoIu 3 €ITHATHU
MPOBiTHUKOM, TO B HbOMY BUHHUKHE €JIeKTPUUYHUN CTPYM.

1 2 + 3
~_ /

-
(Y

Man. 139 Man. 140

Kinpka rajnbBamiuHMX eJieMeHTiB MOXKHA 3’emuaTu B OaTapeio. fKIo Tpe-
0a omep:kaTu OLIBIITY HAIPYTY, TO BUKOPHCTOBYIOTHL IOCHIIOBHE 3’¢IHAHHSI
€JIeMEeHTiB: OKpeMi eJIeMeHTU IPUEIHYIOTh OAWH A0 OJHOTO PiZHOMMEHHUMU
noatocamu. Ha mamioHKy 140 300pakeHo 6aTapero 3 TphOX €JIEMEHTIB, y AKil
CTep:KeHb IMepIIoro ejieMeHTa 3’€QHAHO i3 ITMHKOBOIO ITOCYAMHOIO IPYroro,
a BYTiJIBHUM CTEPIKEHDb PYroro — 3 IMOCYAMHOI0 TPEThoro ejemMeHTa. IIMHKOBI
HOCYAVHY i30JIbOBAHO OAHY Bix ommoi. Bif MMHKOBOI IIOCYIMHU IIEPIIIOTO eJie-
MEeHTAa i BYTiJILHOTO CTEP:KHS TPETHOTO BUBEIEHO IBi JKEPCTSIHI CMY:KKU, AKi
€ moJrrocamMm OaTapei: mepia — HeraTUBHUM, APYyTa — IOSUTUBHIIM.

AKI0 XouyTh oOfepsKaTH IKepesio, AKe Jae OlIbIIuil  CTPyM,
BUKOPHCTOBYIOTh IIapajieibHe 3’¢IHAHHA eJeMEeHTIB: OKpeMi eJeMeHTHU
3’eIHYIOTL y O0aTapero OAHOMMEHHUMH IIOJIOCaMM, TOOTO KOPIyC — 3 KOp-
IIycoM, a CTepKeHb — 3i CTep:KHeM.
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Man. 141 Man. 142

Axymynaaropu. Akymyaarop (38 satuH. accumulatio — Hazpomadicyro) —
me ximiume miKepesio, y SAKOMY eJIeKTpUUHA €Heprid HarpoMalKyeETbCs
BHACTiIOK MIPOINYCKAHHS €JeKTPHUUYHOTO CTPYMY Kpisdh KMCIOTHHIT abo
JYKHUH PO3UMH.

Axymynaropu GyBalTh KUCAOMHI Ta AYyx#cHi. KucaoTHUA akymMyasaTop
CKJIAAEThCA 3 OJHOPIAHUX eJeKTponiB (man. 141), HanpuKJIag CBUHIIEBUX
IJIACTHUH, YMIiIleHUX Yy PO3UMH CipuaHOl KHCIOTU. Y JYKHUX aKyMYJIATO-
pax eJIeKTPOAMW BUIOTOBJIEHO 3 Pi3HOPIAHMX MeTaJIiB, HAIIPUKJAL 3ajisa
i mikemio, i OmyIEHO B PO3UMH IAKOTO Jyry. s Toro 1mob akyMyJasaTop
cTaB [OKepejoM CTPyMy, Horo Tpeba «3apAmuUTH». I3 Ii€lo MeTo uepes
HBOTO IIPOIIYCKAIOTL CTPYM BiJ SIKOro-HeOyAb iHIIIOTO AsKepeJia. ¥ IIpolieci
3apAMKaHHA BHACHIJZOK mHepediry XiMiuHMX peakiliii ogMH eJeKTPOJ CTae
3apAIKeHNM IIO3UTUBHO, a iHINMNWHA — HeraTuBHO. Koiu akymyaaTop 3apd-
IUTBbCA, OT0 MOKHA BMKOPHCTOBYBATU SIK CAMOCTiiiHe I:KepeJsio CTPyMy.
ITontocu akymysiATOpiB IO3HaUarloOTh 3HaKaMu «+» i «—». Ilig yac 3apsa-
IKaHHS MMO3UTUBHUI IIOJIOC aKyMyJsaTopa 3’€IHYIOTh 3 MO3UTUBHUM IIO-
JIIOCOM [:KepeJsa CTPYMY, HeraTUBHUI — 3 HEeraTUBHUM.

AKyMyJISaTOPY BUKOPHUCTOBYIOTH IJISI 3aIYCKY aBTOMOOiIBHUX ABUTYHIB
(man. 142), ocBiTieHHA aBTOMOOIIIB i 3a/lisHMUYHUX BaroHiB. AKyMYJIATO-
PU KHUBJATH €JIEKTPOEHEPTi€l0 IIiABOAHI YOBHM HiJi Yac aBTOHOMHOTO IIJjia-
BaHHsA, MOOLIbHI Tenedonu, cmaprdouu Tormro. HaykoBa amaparypa Ta pa-
IiomepemaBaui Ha IMITYYHUX CYINYTHUKAX 3eMJi, KOCMIUHHX KOpabJax
1 CTaHIIIAX TaKOMK KUBJATHCA BiJ yCTaHOBJIIEHMX HA HUX aKyMYJATOPIB,
AKi 3apAIMKaOThCA 3a JOIOMOIOI0 COHAUYHUX OaTapei.

Conauni Oarapei. Ilig miero cBiTya, 10 majae HAa TOBEPXHIO ILIACTUH
3 IeAKUX PEeUOBUH, HAIPUKJAI celeHy a00 KpPeMHilo, Yy HUX BifOyBaeTbCs
epPepOos3IOoAiJ MO3UTUBHIX i HeTATUBHUX €JIeKTPUUHUX 3apAgiB (Mai. 143).
Ha npomy rpyHTyIOTBCS OymoBa Ta Ois COHAYHUX Oarapeit (mai. 144).

A,
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Y comsuHumx OaTapedax BimOyBaeThCs
IpsAMe IIePeTBOPEeHHA eHeprii COHAYHOrOo
BUIIPOMIHIOBAHHSA B €JIEKTPUYHY €HepTilo.

B Incturyri ¢isuku HaIiBIPOBIAHUKIB
HamionansHol akageMii HayK YKpaiHu poas-
pobieso consiuni 6arapei 3 KKII 18 %, 1o
HabJMIKAETHCA A0 MaKCUMAaJbHO MOKJINBO-

I\ ' ro. A Bueni HamioHaapHOro TexHiuHOrO
Q'S \ﬂw K C yuiBepcutrery «KuiBchbKuil mosiTexHiuHMA
— iHCTUTYT» BUKOPHUCTAJIHM COHAYHI OaTapei
IJs CTBOPEHHSA (DOTOEJNIEKTPUYHOI CTaHITil
Man. 145 noTykHicTIO 5 KBT.

TepmoenemenTn. SIKIMO ABi APOTHMHU, BUTOTOBJEHI 3 Pi3HMX MeTaJiB,
CIasATH, a Miclle CIAl0OBAHHSA IIOTIM HArpiTH, TO Yy IPOTHMHAX BUHUKHE eJIeK-
TpuuHuil crpyM (Mmajs. 145). Take mKepeso cTpyMy HasMBAIOTH TepMoOeJIe-
MEHTOM, a00 TepMomaporo. ¥ HbOMY BHYTPIIlIHA eHepria HarpiBHUKA mIepe-
TBOPIOETHCA B €JIEKTPUUHY €Hepriio.

Enxexrpodopuna mammua. [[Ba gucKuM 3 OopraHiuHOTO CKJa (3 posmilre-
HUMHU II0 KOJY METAaJeBUMHU CMY:KKaMM) 00epTal0ThCA Y IPOTHUICKHUX Ha-
OpAMKax. ¥YHaCHiOK TePTsS APOTAHUX HIITOK 00 CMY:KKH Ha KOHIYKTOpPax
(mosocax) MaIIMHM HAKOMUYYIOTHCA 3apAgy IIPOTHUJICKHUX 3HAKIB
(mag. 114, guB. c. 83). MexaHiuHa eHepria o0epTaHHS AMCKiB IIepeTBOPIO-
€ThCS Ha eJeKTPUUYHY eHepriio. Ha TennoBux, aTOMHUX, BiTpaHUX i rigpo-
€JIeKTPOCTAHIIIAX eJeKTPUUHUHN CTPYM BUPOOJISAIOTH 3a JOIOMOTOI0 Pi3HUX
reHepaTopiB eJIEKTPUUHOTO CTPYMY (3 JJaTUH. generator — 8upobHUK, CME0-
pwesau). IIpo Tunu remepaTopis, iX OyIOBY Ta Iif0 BU Hi3HAETeCs 3TOIOM.

—
3AMUTAHHA 0O BUBYEHOIO

1. IITo Take eneKTPUUHUH CTPyM?

2, [ITo moTpi6HO CTBOPUTH y IPOBIAHUKY, I100 ¥ HHOMY BUHUK i IIPOTATOM
IEeBHOT'0 Yacy iCHyBaB eJIeKTPUUHUI cTpyM?

3. Illo Has3WBaIOTH A3KEPEIOM eJIEKTPUYHOTO CTPyMY?

4. ki pxepesa eJIeKTPUYHOIO CTPYMY BU 3HaeTe?

5. XT0 mepiuii CTBOPUB rajibBaHiuHUM eeMeHT? fIKe MOXOMKeHHs Iiel Ha-
3Bu?

6. Yum BigpisHAETHCA aKyMyJIATOP BiJ rajsbBaHiuHOTrO ejgemeHTa?

7. 5ka eHepriaA IepeTBOPIOETHCA Ha EJEKTPUUYHY B COHAYHUX Oarapedax?
TepmoenemenTax?

8. HaBeniTh IpuUKJIagu 3aCTOCYBAHHSA DiISHOMAHITHUX IKepesl eJeKTPUYHOTO
CTpyMYy.

§ 23. EAEKTPUYHE KOAO
I MOTO CKAAAOBI YHACTHUHU

EnexkTpuuna eHeprid, Io 3ocepemKeHa y I)Kepesax eJeKTPUUYHOTO
CTPYMYy, € AysKe BUTIIHUM i 3pYYHMM BHAOM €Heprii, sKa IIMPOKO BUKO-
PHUCTOBYETHCA Y IIPOMUCJIOBOCTL, TeXHiIli, mobyTi. Bizomi BaMm eneKTpoasu-
TYHU, eJeKTPU4YHi JiaMIlu, HarpiBaui, eJIeKTPUYHI MJIUTU, TeJeBizopu
i KoMII’f0oTepy Ha3WBaIOTL NMpHIMadYaMu, ab0 CIOKMBAYAMHU €JIeKTPUUYHOL
eHeprii.

106



EJIEKTPUYHI ABHIJA. ENEKTPUYHHU CTPYM

e | ma

2

Man. 146 Man. 147

1106 mocTaBUTH e€JEKTPUUHY €HEepriio Bim miKepesa OO CIIOXKKBada, ix
3’eIHYIOTH MiK CcO00I0 MPOBIMHMKAMH €JeKTPUYHOTO cTPyMy. s 1boro
BUKOPHUCTOBYIOTh II€PEBAYKHO MigHMNI abo ajdoMiHieBUil mpoBig (apiT).

Haitnpocrime eaekTpuuHe KOJO CKJIATAEThCA 3 MOMKepesla CTPyMY
(masn. 146), cmo:kmBaua eJIeKTPUUYHOI eHeprii (iIamia, eJeKTPOABUTYH),
3’eIHYBaJIbHUX IIPOBITHUKIB i MpUCTPOIO M 3aMUKAHHA Ta PO3SMUKAHHSA
Kojia — BuMHuKaua. [[Jig Toro 1mob y KOJi MPOXOAuB CTPYM, BOHO Mae OyTu
3aMKHEHUM, TOOTO CKJIAJaTUCA TiJIbKU 3 IPOBIIHUKIB €JIeKTPUUHOIO CTPY-
my. AKIimo B OyAb-aKOMYy Miciii Bix’emHaTu mpoBig abo BiH ob0ipBeThes, TO
CTPYM y KOJi IpunuHuThCA. Ha 1mpoMy I'PYHTYETHCA Oisi BUMUKAaYiB.

Kpeciaenns, ma axoMy 300pasKyIOTh PisHiI cmocobu 3’e¢IHaHHSA ejieMeH-
TiB €JIeKTPUYHOTO KO0JIa, Ha3UBAIOTh CXE€MOIO eJIeKTPHUYHOro KoJja.

Ha mamionky 147 300paskeHo cxeMy HANMIPOCTIIIIOro eJIeKTPUYHOTO KOoJIa.

IIpunanm i 3’emHanHa Ha cXeMaX 300pa'KyIOTh 3a JTOIOMOTOI0 YMOBHHUX
mo3HaueHb. JleAki 3 HUX momaHo B Tabuuili 8.

YMOBHI MO3HAYEHHA €JEeMEeHTIiB eJeKTpuuHuX Kin Tabauuys 8

YMoBHe
IO3HAYCHHS

YMoBHE

HH
306[)89160 a IIOSHAYEeHHA

3o00paskeHHa

TannBaHiuHMit eseMeHT abo akymyasaTop|| Barapesa ereMeHTiB a00 aKyMyJaATOPiB

e
=S N ?‘;
o 3 o
m’ GENERAL purrose [ I + ﬁ.'i"“ [ — _II +
Iy— " (8 ' |
IlepeTuH npoBOZiB 3’egHaHHSA MTPOBOLIB
3aTucKaui AJiA BiAKJIIOUEHHSA MPUJIALiB Bumukau, xKimou
,{ \%\ o0
IIIrencensHe 3’eqHaAHEA Kuonka

& & T
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IIpodosicenns mabaruyi
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AmMmepmerp BoabsT™mMeTp

Jlammia pos:xaproBaHHS
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EnekTpoaBUryH IIOCTiHOTO CTPYyMY

oy
N —®

EnexTpuunnii 43BiHOK

T'yumomoBels

—
SANMUTAHHA 0O BUBYEHOIO

1. Mo moTpi6HO AJA icHYBaHHA €JIEKTPUUYHOIO CTPYMY B €JIEKTPUUYHOMY

KOoJIi?

2. HassiTh BigoMi BaMm cIIOKMBaUi eIeKTPUUYHOI eHeprii.

3. fIki Buau eHeprii mepeTBOPIOIOTHCS HA €JIEKTPUYHY B AKepesax CTPyMy B IIPO-
meci po6oTH 3 PO3AiIeHHS 3apAmKeHnx YyacTuHOK? HaBemiTh mpukIamm.

4. I3 4oro cKJIaJa€ThHCA HAMIIPOCTIIIe eJIeKTPUUHEe KO0JIo?

5. IlTo Take cxema eJeKTPUYHOroO KoJja?

6. HakpecniTh MOMKJINBI cXeMH eJIeKTPUUHUX KiJj, IO CKJagaloThcAd 3 Oa-
Tapei raibBaHiUHUX €JIEMEHTIB, €JeKTPUUYHOI JaMIIH, eJeKTPOJIBUTYHA,

eJICKTPUYHOTO A3BiHKA i KJoua.

§ 24. EAEKTPUYHUMN CTPYM Y METAAAX

Bu BiKe 3HaeTe, 10 €JEeKTPUUHUM CTPYyM — Ile BIOPAAKOBAHUN PyX
BiIBHUX e€JIeKTPHUUHUX 3apdAbiB IIiJ Oi€l0 eJeKTPHUUYHOIo IIoJA AKepeJia
cTpymy. Aje HaM mOTPiOHO 3HaTHU: AKi Yi 3apadu? Ak 6oHU pyxarombvbcsa?
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IlJiss IIhOTO POSTIISHEMO BHYTPIIIHIO OyIOBY e e e @

MeTajJeBuUX IPOBiZHUKIB. ¥ OyIb-IKOMY MeTasi & ) e,

YyacTUHA eJIEKTPOHIB MOKHUIAE CBOI MicIss B aTomi,

Y PesyJIbTaTi 4oro aTtoMm IepeTsopioeThca Ha mosu- - @) - @ @p@
e,

TuBHUM HoH. IlosuTuBHI fioHM B MeTajlaX pPO3Mi-

IIYIOTHCS Y CTPOTOMY IIOPANKY, YTBOPIOIOYU TaK ™o
3BaHi Kpucrangiuni rparku (man. 148). Mix i#ona- @ @ @ @

MU XAOTHUYHO PYXalOThCS BLILHI €JIeKTPOHU Yy BU- e e CW
IJIALl eJIeKTPoHHOro rasy. HeratuBuuii 3apsan ycix e e e e
BiTBHUX €JIEKTPOHIB 3a a0COJIOTHUM 3HAUEHHSIM g e
IOPiBHIOE ITO3UTHUBHOMY 3apAy BCix HOHIB Kpuc-

TaJiyHUX I'paTok. ToMy 3a 3BUUaliHMX YMOB MeTa- @ e @ e
JIeBUI IMPOBITHUK €JIEKTPUUYHO HEeUTPAJTbLHUIM.

To axi x erexmpuuHri 3apadu pyxarmuvcs nio Man. 148
dieio elleKkMPUYHO20 NOJLSL 8 MemMaJie8ux nposioHuKax?

Y 1899 p. mimenskuit pisux-exkcnepumentarop Kapa Pikke ma Tpam-
BabiHilt migcranmii y IITyTrapTi BMUKaB y TOJIOBHUU IIPOBij, AKUM IIoza-
BaJoCcs JKUMBJIEHHS TPaMBaWHUM JIiHisIM, HOCJIiZOBHO TPH MeTaJeBUX I[U-
JIiHAPU, TiCHO IPUTHUCHYTUX OAMH IO OJHOIO TOPIAMM: ABAa KPalHiIX — MiJ-
HUX, a cepenHiii — amoMiHieBuii. Uepes i muaiHapu moHanm PikK IPOXOIUB
€JIeKTPUYHUHA CTPyM. Y Pes3yJbTaTi TOUHOTO 3BaKyBaHHSA BUSABUJIOCHA, IO
nudysisa B Merajmax He BimOyJsacsa: y MiZHUX IWJIiHApax He OyJio aTOMiB
aJIOMiHilO, 1 HaBOAKu.

Takum uymHOM PiKKe AOBiB, HI0 il yac IPOXOIKEHHS IITPOBiTHUKOM
€JIEKTPUYHOTO CTPYMYy HOHM He MNepeMiIlyIOThCS, a B PisHHMX MeTajax
mepeMinryioTbea Juille eJeKTpoHu. OTiKe, eJIeKTPUUYHUN CTPyM y MeTae-
BUX IIPOBIIHMKAX CTBOPIOETHCS BIOPAIKOBAHUM PYXOM €JIEKTPOHIB.

Temep 3anumIaeTbeca 3’ ACYBaTH: 4K PYXAOMbCA GilbHI elleKmpPOoHU?

3a BificyTHOCTi y MPOBiTHUKY €JIeKTPUYHOTO IIOJA €JeKTPOHU pPyXa-
IOTBCS XAOTHUYHO, IIOAIOHO O TOro, SIK PyXaloThCsA MOJEKyau rasis ado
pinuH. ¥V OyIL-AKHII MOMEHT 4Yacy IIBUAKOCTI PYyXy Pi3HUX eJeKTPOHiB
Bifpi3HAIOTHCA 3HAYEHHSAM i HAOPAMKOM. 3a HASBHOCTI Y IIPOBiITHUKY
€JIeKTPUYHOTO II0JISI eJIeKTPOHU, 30epiraiouu cBili XaOTUUYHHUN PyX, HOUU-
HAIOTh 3MIITyBaTUCA B HANPAMKY ITIOSUTHUBHOTO IIOJioca AsKepesa. Pasom
3 0e3JIafHUM DPYXOM €JIeKTPOHIB BUHUMKAE i iX ymopsakoBaHuii pyx. Ha
MadioHKY 149 cxeMaTHUYHO IIOKA3aHO TPAEKTOPiI0 PYXYy OZHOTO eJIeKTPOoHA
3 TOuK® 1 y TOUKY 2 HiJ Ai€eio eJeKTPUYHOTO HOJIA.

Tenmep MoOKHA AiNTH y’Ke BaKJMBOTO BUCHOBKY: €JEKTPUUYHMI CTPYM
Yy MeTajax (MeTajieBUX IPOBITHMKAX) — IIe BIOPSIIKOBAHMU PYyX €JIEKTPOHIB
i €10 eJIEKTPUMYHOTO MOJIfA, TKe CTBOPIOE IKEePeJio eJIeKTPUYHOTO CTPYMY.
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JlocaimxeHHIMM, IO CTOCYIOThCS €JeKTPOHHOI IIPOBiZHOCTI MeTaJIiB,
3aiiMmaBcA ykpaincbkuit BueHuit A.E. MaaunoBcbkmii (1884-1937). Binm
IpeAcTaBUB CBOIO iHTepHIpeTalrilo B3aeMoO/ili BIIBHMX €JIEKTPOHIB 1 mo3m-
TUBHUX HMOHIiB y MeTajiax. 3poOMB YTOUHEHHS IO Teopii mocaimiB, AKi Bu-
KoHaau B 1916 p. amepukaHcbkuil Gisur P. Toamen i mioTaaHacbKuit (i-
suk B. Crioaptr. BoHM pO3KpPyUYyBaIM OO0 BEJIHKOI IIBUAKOCTI KOTYIIKY
3 MiJTHOTO TOHKOT'O APOTY HaBKOJO ii oci, moTiM pisko raapmyBasnu ii i nmpu
IILOMY PEECTPYBAJHN B KOJIi KOPOTKOUACHUI €JIEKTPUUHUI CTPYM, 3yMOBJIE-
HUH iHepIlielo HOCIiB 3apAny, SKMMU BUABUJINCS caMe eJeKTPOHM!.

—
3AMNMUTAHHA 0O BUBYEHOIO

1. fIxa 6GymoBa MeTajyieBOro mpoBigHUKA?

2. ITosicHiTh, IO 3a 3BUYAMHUX YMOB OYyIb-AKUII IIIMATOK MeETAJy € eJIeK-
TPUYHO HENUTPAJIbHUM.

3.k moBecTu, IO EIEKTPUUYHHUI CTPYM Yy MeTajlaxX BUHUKAE BHACIIIOK
PYXY €JIEKTDPOHiB, a He pyxXy HoHiB? OnumriTh BigmOBiZHUHA ZOCITiZ.

4. fIx pyxaroTbhCA €JeKTPOHU y IPOBIIHMKY 3a BifICYTHOCTI B HbOMY €JIEK-
TPUYHOTO TOJIA i 3a HAABHOCTI iioro?

5. ITosicHiTH IPUPOAY €IEKTPUUHOIO CTPYMY B METaJIaX.

§ 25. All EAEKTPUMHOIO CTPYMY.
HAMPAMOK EAEKTPUMHOIO CTPYMY

Pyx ejleKTpruYHO 3apAMKEHUX YaCTUHOK Y PEUOBWHI IPOBIIHUKIB JIOM-
CbKe OKO He 3JaTHe cmocrepiratu. OmgHak HaOPAMJIEHUN PYyX 3apalKeHUX
YACTUHOK CIPUYUHSAE IiTy HU3KY ABUI, 3a AKMMU MOKHA BU3HAUUTHU Ha-
SIBHICTH €JIeKTPUYHOI'0 CTPYMY B KOJIi.

Hocaig 1. IIpuemgHaeMo o0 IOJIOCIB IKepesia CTPyMy HiKeJdiHOBY abo
HixpoMoBy apotuny (man. 150). ¥V pesyabrari mgocaigy mobaummo, SIK
IPOTHHA HATPiBAEThCA, PO3YKAPIOETHCA A0 YePBOHOTO CBiTiHHA i mpoBUcaE.
CmocTepiraeMo TeIJIOBY Til0 CTPYMY.

Ilixg miero eIeKTPUYHOTO CTPYMY B €JIEKTPUUYHHUX JIAMIIAX BOJIb(ppamMoBa
IPOTUHKA PO3KapIOEThCA A0 ACKPABOTO CBiTiHHSA, HArpiBalOThbCA cHipaJi
€JIEKTPOIIPACOK Ta €JIeKTPOILIUT.

TerioBa [is CTPyMy IIIMPOKO BUKOPUCTOBYETHCA IIiJ UaC KOHTAKTHOTO
3BapioBaHHa MeTasiB (Maa. 151). Kpisb merauri, 1110 3BapioioTh, MpOIyCcKa-
IOTh BeJIUKUU CTPYM. ¥ Pes3yJabTaTi B MiCIIAX KOHTAKTiB JeTaJli CUJIbHO Ha-
rpiBarOThCA ¥ 3BapIOIOTHCA.

Man. 150
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Hocaixg 2. Ha 3zamisuumii uBsax abo
CTep;KeHb HaMOTAE€MO KiJIbKa OeCATKiB
BUTKiB i30J1b0BAHOTO MiJHOTO IIPOBOXY.
3BiILHUBIIN KiHIII IIpOBOAY Bin isossa-
mii, mpuegHAEMO iX MO0 mKepejia CTPY-
my. Ilobaummo, 10 1IBAX Habyme BJac-
TUBOCTi IPUTATYBATHU IO cebe ApiOHI 3a-
JisHi mOpemgMeTH: OIIYpPKH, IIBAXWU,
ckpinku Tomio (Maix. 152), TobTo BiH
cTaB MarHiToM. ¥ IbOMY AOCJiZi BUSAB-
JSE€THCS MAarHiTHA [giF eJeKTPUYHOIo Man. 151

CTPyMY.

%

Man. 152 Man. 153

Hocaig 3. 3a mamooHKOoM 153 cKjaageMo eJeKTpUYHEe KOJ0. SIKIIo
B Imocyauui Oyme umcra (OZUCTUILOBaHA) BOAA, TO €JEKTPUUHA JaMIla He
cBiTUTHUMETBCA. SIKIO yV BOAY AOJATH TPOXM KPHUCTAJIB MiZHOTO KyIOpocCy,
TO JaMIla oApasy K 3acBiTuTbeA. OTiKe, KPi3h PO3UMH MiZHOTO KYIIOPOCY
OPOXOAUTH €JIEKTPUUHUN CTPYM. SIKIITO uepes meBHUM Yyac BUTATHEMO 3 I10-
CYOVUHU HETaTUBHO 3apAMKeHUIl eJIeKTPOI, TO IobaumMo, IO HAa HBOMY
BUIiJINIacAd YMCTA Mifb, TOOTO 3aBAAKU €JIEKTPUUYHOMY CTPYMY BimOyJmcs
xiMiuyHi ITepeTBOpPEeHHS PEUYOBUH.

XimiuHy gif0 CTPyMy BUKOPUCTOBYIOTH IJIA JOOYBAHHA UMCTUX METAJIiB.

CeitioBy mir0 cTpyMy BH MOXKETe CIIOCTEepiraTu, AUBJIAYNCHL HA CBiTiHHSA
JIaMII JeHHoro cBiTia (Mas. 154). Ilix miero eleKTpUYHOro MOJIA rasu, Io Mic-
TATbCA B JIAMIIi, HIOYMHAIOTh CBITUTHMCA. ¥ IIPHUPOJi CBITJI0BA i €JeKTPUUHOTO
CTPYMY BUSABJSETHCS Il YaC eJIeKTPUYIHOTO PO3psAmy — OiamckaBku (Maj. 155).

Man. 154 Man. 155
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Aruil nanpamox mae erexmpuuruii cmpym? Ille pas mpuragzaemo, Io
€JIeKTPUUYHUI CTPYM — Ile¢ BHOPAAKOBAHUI PYX 3apAMKEHHX UYaCTHUHOK.
Pyx axux came 3apadxcenux Y ACMUHOK 68 eleKMPUuiHoMYy noni mpeba 0y.Jio
0 npuilHamu 3a HANPAMOK Cmpymy?

Ha mpaxTuii mMu 3me0iJbIIIOro MaeMoO CIpPaBy 3 €JeKTPUUYHUM CTPYMOM
y MeTaJIeBUX IIPOBiIHMKAX, TOMY 3a HAIPAMOK CTPYMY B KOJIi IOIiJIBHO 0YyJIO
0 y3ATH HAIPSIMOK PYXY €JIeKTPOHIiB B €JeKTPUUYHOMY IIOJi, TOOTO BBasKaTH,
III0 CTPYM HAIPAMJIEHUI BiJf HETATUBHOTO IIOJIIOCA M:Kepesia M0 IIOSUTUBHOTO.

Ajle MTAHHA IPO HANPAMOK CTPYMY BHUHHUKJIO B HAVIl TOHi, KOJU IIPO
€JIEKTPOHU Ta MOHU IIe Hiuoro He O0yso Bimomo. Toxi BBaskasu, 1110 B ycix mpo-
BiJHMKAX MOKYTh II€PEMIIlyBaTHUCh IK MO3UTHUBHI, TaK i HeraTUBHIi 3apsau.

3a HANPAMOK eJEeKTPHYHOrO CTPYMY YMOBHO OOpajiM TOW HAIPAMOK,
y AKOMY pyXarThca (a00 MOriu 0 pyxaTHCsS) y IMPOBITHUKY IO3UTHUBHI
3apsaau, TOOTO HANPAMOK Bil MO3MTHBHOIO IOJIIOCA JKepeiia CTPyMy 10

HEeraTuBHOIO.

Ilepexomaemocsas B TOMy, IIIO Bil HAIPIMKY CTPyMY
3aJIEKUTD MOT0 MeXaHiuHa mid.

Hocaig 4. Ilpuegnaemo mo 6Garapel raabBaHIUHUX
eJIEMEeHTiB eJIeKTPOJABUTYH 3i CTPiJIKOIO Ha IOro IIKiBYy.
Ban gBuryma obOepTaTuMeThCA B IIEBHOMY HAIIPAMKY
(mai. 156, a). A aximo moMinaTu moJrocu 6aTapei rajab-
BaHIUHUX €JIeMeHTiB, TO BajJ ABUTYHa 00epTaTUMEThCS
y OPOTHJIeKHOMY HampaMmky (Maa. 156, 6). Ilpummun
po0OTH eJeKTPOABUTYHA € IPUKJIAJAOM MexaHiuHoi mii
€JIEKTPUYHOTO CTPYMY, SIKA MOJISITAa€ B TOMY, IIIO0 paMKa
i3 gpoTry, BMiIllleHa B MarHiTHe 10Jie, ITOBEPTAETHCH
B IIeBHOMY HANPAMKY, SKIIMO Yepe3 Hel IPOXOIUTH
ctpyM. HanmpAMOK IOBOPOTY IpPHU IILOMY 3aJIeKUTh Bin
HAIPAMKY CTPYMY, II0 MU i 6aunmMo Ha mgociaimi. 3rogmom
JeTaJbHiIlle BUBUATHMMEMO [Oil0 MAarHiTHOTO IIOJIS Ha
OPOBiTHUK 31 CTPyMOM.

Hanpsmoxk cTpymMy BpaxoBYIOTh B yCiX mpaBmjaax
i 3BaKOHAX eJIEKTPUYHOTO CTPYMY.

—
3AMNMUTAHHA 0O BUBYEHOIO

1. Jle Ha mpaKTUIll MOXKHA CIIOCTepiraTu MexaHiuHy, Te-
ILJIOBY, XiMiuHYy, MartHiTHy i CBIiTJIOBY [il eJIEKTPUYHO-
ro cTpymy?

Man. 156 2. Hociamu cTpyMy B MeTali € elekTpoHu. JoMmy 3a Ha-
IIPAMOK CTPYMY HPUHHATO HATPSAMOK PYXy IIOSUTUB-
HUX 3apsangiB?

3. Ik MOKHA TepeKOHATHCHA, IO Bil HAIPAMKY eJeK-
TPUUYHOI'O CTPYMY 3aJ€KUTH MOro MexaHiuna ais?

PO3B’A3YEMO PA3OM

1. dximo Mixk mapajaeIbHUMU MeTaJeBUMU ILIaCTUHAMU, IPUETHAHUMU
IO KOHAYKTOPiB eJeKTPO(OopHOI MAIIWHU, IO IIPAIIOE, PO3MICTHUTH JIie-
reHbKi mip’iHKM, TO BOHU IIOYHYTL iHTEHCHBHO PyXaTHUCSA BiJ ommiel mmac-
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TUHHU 710 iHmIoi. ke disuume sBuime Oyme 3moje- I|__ _|| /

JbOBaHEe I[UM JOCJigom?

Bionogidv: eIeKTpUUYHUN CTPYM; Hip IHKU 3mili-
CHIOIOTL YIOPSAAKOBAHUUA pPYyX YACTUHOK B eJeK-
TPUYHOMY IIOJIi.

2. Yu gpistume egeMmeHT BosbTa, SKIIO HOro ®
obuaBa eJeKTPOAM 3POOUTH IIMHKOBUMHM abo Min-
HuMu? ®

Bionosgiov: He giatTume, He Oyme pisHHII
B 3apANaxX eJeKTPOIiB. Man. 157

3. HakpeciniTh cxemMy eJIeKTPUUYHOrO KoJia, IO
CKJIamacThcsa 3 OaTapei aKyMyJaATOPiB, ABOX HMapajiebHO 3 €IHAHUX JIAMII,
BUMUKAaUa, 3’ €JHYBAJbHIUX MPOBiTHUKIB.

Bidnosgidb: cxeMy eJIeKTPUUYHOTO KO0Jia IMOKa3aHo Ha MAJOHKY 157.

n
3ALAYI TA BNPABU

PiBens A

184. Yu mMoke IPOXOIUTH eJIEKTPUUHHUI CTPYM Y KOJi, ¥ AKOMY HEeMa€e BU-
MUuKaua?

185. Ha mamionky 158 mokasaHo pisHi mkepena ctpymy. SIK HasmBaioTh
KoiKHe i3 mux miepen? Ile iX BUKOPUCTOBYIOTH?

186. PosrisgHbTe KUIIEHbKOBUH JixTapuk. HakpeciiTs cxemy Horo ejek-
TPUYHOTO KOJIAa.

187. EnekTpuuHe KOJIO CKJIANAEThCA 3 eJeKTpoaBuryHa i jJammnu. Ixepe-
JOM CTPYMY B HBOMY CJYrye OaTapesa axymyJsaTopiB. HakpecaiTs cxemy
IIBOTO KoOJIa.

188. ¥V axkomy AKepesi CTpyMy Ha eJeKTPUUHY €HepTrilo IepeTBOPIOETHCA:
a) ximiuma; 6) TemroBa; B) cBiTJIOBa eHeprisa?

189. fAx Tpeba 3’emHaTH TMPOBOAAMU IIOJIOCH AXKEpPes CTPYMYy, 300pasKeHi
Ha MaJIIOHKY 159, m106 ckjacTu 3 HUX 0aTapeio A ACKpPaBiItoro cBiTiHHs
gammu?

Man. 158 Man. 159

190. ¥V axoMy HaIpPSIMKY PYXaTHUMETHCSA B €JIeKTPUUYHOMY IIOJi MiK ZBOMA
OPOTUIEIKHO B3apAMKeHUMH IIapajeJbHUMU ILJIACTUHAMM: eJeKTPOH,
IO3UTUBHUN MOH, HEeraTUBHUN HOH?

Pisens B

191. ExexTpuuHe TMOJIe IIOMIMPIOETBCA Yy BaKyymi 3i ImmIBHAKicTIO
300 000 km/c. 3a axuit yac BOHO MOIMUPHUTHCA HA BifcTaHb, IO AJOPiBHIOE
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R, = 6,4 - 10° ™), Ta Ha Bigcrams Bix Semui mo Conma

(Ryc = 1,5 - 101! m)?

192. Ha aAKy BifcTaHb IIEePEMIiCTUTLCA €JeKTPOH Bin

mxepesia cTpymMy 3a 1 rom, AKINO IIBUAKICTL MOro

PYXy IPOTH HANPAMKY €JeKTPUUYHOI'O II0JS Y IPOBix-
- + HUKYy mopiBuioe 0,006 cm/c?

193. CxaazmiTs 3 BUMMKAaUa, €JIeKTPUYHOL JaMOMu, Mi-
KPOEJIeKTPOABUTYHA, 3’ €IHYBAJbHUX IIPOBOIIB €JeK-
TpuuHe KoJio. HakpeciiTh cxemy KoJia.

194. IloTpibHO 3apaAUTH AKYMYJSATOP Bim mKepesa
crpymy. Ha wmamomky 160 mokamkiThb, AKHil 3 mpo-
BOJZiB, IO HAYTh Bil KJeM akyMmyJsTopa, Tpeda IIpu-
€THATH OO IIO3UTUBHOTO IIOJIOCA MOKepeja CTPYyMY,
Man. 160 a AKUI — 0 HeraTUBHOTO.

195. Yomy axyMmyJsaTOpH HA3MBAIOTh iHOAI BTOPUH-
HUMH eJleMeHTaMu?
196. EneKkTpuuHe KOJIO CKJIALAETLCA 3 TaJbBaHIUHOI'O eJIeMEeHTa, eJIEKTPUU-
HOI JlaMII, BUMHKaua, 3’¢THYBAJIbLHUX IPOBigZHUKIB. fIKa mis cTpymy cBin-
YUTh IIPO Te, IO KoJI0 3aMKHyTe? HamasroiiTe cxeMy eJeKTPUUYHOI'0 KO0JIAa.
197. YKaxiTh, KA Ais CTPYMY BUKOPHCTOBYETLCS B KOXKHOMY 3 IIepeJiiue-
HUX BUIAJKiB: a) IPUTOTYBaHHA 1’Ki HA eJIEKTPOILINTI; 0) OCBiTJIeHHA KiM-
HATH JaMIIOI0 JEeHHOTO CBiTJIa; B) XPOMYBAHHS TA HiKeJIIOBaHHS geTraeii;
T') HarpiBaHHA BOAM E€JIEKTPUYHUM KU ATUILHUKOM; 1) HigfHiMaHHA geTa-
Jeil 3a MOIIOMOTOIO eJIEeKTPOMATHITY.
198. V¥V gaxkiit 3 mocyauu (manx. 161, a, 6) MicTuThbCs AUCTHUIBOBAaHa BOIA
(Boma, 3BiJibHeHA Big momirmiok)?

é £ 3eMHOMY  eKBaTopy  (cepemuiii  paziyc  3emuri
+ —

Man. 161

199. Bigkpurra ¢paniysskoro gisuka ®pamcya Aparo (1820 p.) mossara-
JIO B HACTYIIHOMY: AKIIO TOHKHWI MIiJHUI HPOBif, 3’€IHaHUI 3 IKepeioM
CTPYMY, 3aHYPUTH y CTAJIEBi OIIYPKH, TO BOHM IIPUJIAIIAIOTH J0 HBOro. K
HOSICHUTH Ile SABUIIe?

200. Yu mae 3HaueHHS OJIs TEIJIOBOI Oii eJIeKTPHUUYHOrO CTPyMy HOro Ha-
HPSAMOK?

201. HakpeciiTh cxeMHu 3apAMKaHHA 1 pPO3pAMKaHHA aKyMyJaaTopa, yKa-
JKITh IJIsT 000X BHIMAAKiB HAIIPAMOK €JIEKTPUYHOTO CTPYMY BCepeamHi i 30-
BHiI aKkyMyJsaTopa.
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§ 26. CUAA CTPYMY. AMIIEPMETP

Hocaigy moxasaau, 110 OiIbIle eJeKTPUUYHUX 3apsAmiB IIPOXOIUTEL uepes
OPOBiTHUK 3a HeBHUII 4Yac, TO OiJbIlle HPOABIAIOTHCA Oii eJeKTPUUHOTO
CTPYMYy — TeIJIOBa, XiMiuHa, MarHiTHa, MexaHiuua Ta cBitsoBa. IIlo Oinbire
3apAIKEeHNX YACTUHOK MePeMIiIyeThCsA BiJl OMHOro ImoJoca JKepesa CTPyMY
IO iHIITOTO, TO OiNBINIMH 3araJbHUI 3apaAl IePEeHOCUTHCA YaCTUHKAMU.

EnexkTpuunuii 3apsan, Imo IPOXOAWTH depeld IIOIEPEeUHUNA Iepepis (1ie
VABHUU TOMEPEevYHUil pPo3pis) MPOBIiAHWMKA 3a OAWHUIII0 YacCy, BU3HAUAE
CUJY CTPYMY B KOJIi.

Cuna cmpymy — ue disyuyHa BeJINMUYNHA, IKA XapaKTEePH3Y€E e€JIeKTPHY-
HMHM CTPYM i BM3HAYAETHCA BiTHONMIEHHAM EJEKTPUYHOTO 3apsdamy, IO
MPONIIIOB UYepe3 MOIePeYHUH IMepepis mpoBigHMKA, MO uacy HOro Ipo-
XOMKEeHHA.

Cuay cTpymMy IIO3HAYAIOTh BEJIMKOIO JATHHCHLKOIO JiTepoio I i BusHaua-
I0Th 3a )OPMYJIOIO:
=4,
t
e ¢ — eJIEKTPUYHUN 3apAl, 1110 IPOMIIIOB Yepes IPOBiAHUK 3a yac t.

3a OOUHUINIO CUJU CTpyMy mpuiitaaro oguu ammep (1 A). Ilfo oguHMUIIO
Ha3BaHO Ha 4YecTh (ppaHIilysbpkoro ¢isuxa Amape-Mapi Ammepa. Ha Mix-
HapomHiM KoH(epeHIii 3 Mip Ta Bar y 1948 p. OyJio BuUpiIlleHO 3a OCHOBY
BU3HAUEHHS OJWHUIIL CHUJIM CTPYMy OpaTu ABUIIEe B3aeEMOJii ABOX IPOBix-
HUKiB 3i cTpymMoMm.

Hocaig 1. BisbMeMO aBa r'HYUYKHX MPAMUX IPOBITHUKM, PO3MICTHMO iX
mapajeibHO OAWH OJHOMY Ta NPUETHAEMO OO0 AKepesa cTpymy. Ilig uac
3aMUKaHHS KOJa ¥ IPOBiJHUKAX IPOXOIUTh €JIeKTPUUHUNA CTPYyM, YHACI-
JTOK UOT0 BOHU B3AaEMOMTIIOTH MiK CO00I0 — HPUTATYIOTHCSA, SKINO HAIPH-
MOK CTPyYMy B HUX OofgHaKoBuii (maj. 162, a), abo BigIITOBXYIOThCA, AKIIIO
HAIIPAMOK IpoTuaexkHmi (Man. 162, 0).

et mocain ymepimre BukonaBs Amiep. BiH BumipaB cuiy B3aeMogii mpo-
BimHUKIB 3i cTpymMoM. BusiBuiocs, 110 1A cuja 3aJIeKUTh BiJl TOBMKUHU IIPO-
BiZHUKIB, BifcTami MiK HMMM, cepemoBHUINA, Yy SKOMY BOHHU PO3MillleHi, Ta
BiJ cuaM CTPyMy B IPOBigHMKaX. AMIep BU3HAUUB, IO ABa OYy:Ke TOHKHUX
i moBrux mapaJieJIbHUX IIPOBIJHUKK 3aBHOBKKU 1 M y 0e3mMOBITpPSHOMY IIPO-
cropi (BakyyMi), BigcTanb MisKk AKuMU AopiBHIOE 1 M, cujla CTPyMy B KO-
HOMY 3 HHX OJHAKOBAa, B3aEMOJiIOTH Mixk coboro i3 cuaoro 0,0000002 H.

Man. 162
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Omun ammnep (1 A) — cuiaa cTpymy, AKHMiA, IPOXOAAYM Y TBOX IIapajieib-
HUX NPAMOJNIHIHHUX HECKiHUE€HHOI MOBKMHHM TOHKMX IPOBiTHMKAX, IO
po3MiineHi y BakyyMmi Ha Bigcrami 1 M ogMH Big OZHOrO, CIIPUYMHAEC HAa
KOMKHIN TinaHui mpoBigHuKa 3aBHOBXKKM 1 M cuiy B3aemonii 2 - 10°7 H.

3acTOCOBYIOTh TaKOMK YaCTHMHHI Ta KPaTHiI OOWHUIIL CUJIU CTPYMY: MiJi-
ammep (MA), mikpoammep (MKA), Kimoammep (kA):

1MA=1-103A; 1mMxA=1-10%A; 1xA=1"-10°%A.
Yepes ofUHUINIO cuan cTPyMy 1 A BuU3HAYAIOTH OSUHUITIO €JIeKTPUUHO-
ro sapany. Ockinpru I = %, To q = It. IloknaBsmu, mo I =1 A, t=1c,

OTPUMAEMO ONMHUITIO €JIEKTPUYHOrO 3apany — omuH KyaoH (1 Ki).
1 kymon = 1 ammep * 1 cekynga, abo 1 Kn=1A-1¢=1A-c.

3 BU3HAUEHHSA CUJIM CTPYMY BUILIHBAE, IO IMPH cujai ctpymy 1 A uepes
TMoNepevyHnil mepepi3 MPOBiTHUKA NIOCEKYHIU MPOXOTUTH €JIEKTPHUYHHI
3apag 1 Ka, tooto 1 A =1 Kia/1 c.

3Haouu 3apAl eJeKTPOHA, HeBa*KKO BUBHAUUTHU, IO IIPU CHUJL CTPYyMY
1 A uepes momepeuHHUil mepepis MpoBiAHMKA mpoxoauTh 6,25 - 1018 enex-
TPOHIB ITOCEKYHINU.

Hiamason (Me:ki) 3HaueHb CHJIU CTPYMY, 3 AKMMU JOBOAUTHCSA 3YCTPi-
yaTtucsa y (isuili, HeBeJIMKUH IOPIiBHAHO 3 IHIMIMMU BeJWYMHAMH i CTaHO-
BuTh Bix 1076 (0,000001) g0 105 (100 000) A.

B enexkTpuuHHMX JaMIlaX, HarpiBaJbHUX NOPUJIANAX, J€ BUKOPHCTOBY-
€ThCS TEIJIOBa Oif CTPYMY, CHJA CTPyMy mocsarae Kimbkox ammepis. Ilix
yac eJeKTPO3BApPIOBAHHS, KOJHU IOTPiOHO po3irpitTu MeTaam OO0 BUCOKOIL
TeMIepaTypH, cuja CTPpyMy HaOyBae 3HaueHHA KinbKox Tucsay amnep. e
OinpIa cuya ctpymy (y COTHI THCAY aMIIepiB) BUHHMKAE IiJ uac OJIMCKAaB-
KU, Big uoro mosiTps posirpiBaerbea mo temmepatypu 20 000 °C; 3a my:xe
Koporkuii yac (o 107 ¢) iforo Tuck miasuimyerhesa go 300 arm (3,03 - 107
IIa), 1o BigmoBimae iHTeHCMBHOMY aAKYCTHUUYHOMY YAAPy — MH UYEMO I'piM.

XimiuHa Oid cTpyMy BUKOPMCTOBYETHLCS IIiJ Uac 3apAgKaHHg aKyMyJId-
TOpPiB, XPOMYBaHHSA Ta HiKeJIOBAHHS AeTajiell i BUpobiB, eleKTpoximMiuHo-
ro gooyBamua mMeraniB. Cuja cTpyMy Hif uac IUX OPOIECiB CTAHOBUTDH Bin
KiJIBKOX aMmepiB (3apAmKaHHA aKyMyJATOPiB) A0 COTeHb i HABITH THUCAY
aMmIiepiB (IoOyBaHHSA UMCTUX METAJIB).

MaruiTHa aid cTpyMy BUKOPHCTOBYETHCA B eJIEKTPOMArHiTax, ABUIY-
Hax Toio. [aa poboTH MOTY:KHUX ABUTYHIB CHUJa CTPYMY MAa€ CTaHOBUTHU
COTHi ammepis.

Y Tabaumi 9 HaBemeHO 3HAUEHHS CUJIM CTPYMY B JeAKHX TEXHiUHUX
OPUCTPOAX i mpuIagax.

Cuna crpymy B pi3HUX TeXHIYHUX mpHUCTPoAX i mpuiaamax Tabauys 9

IIpucrpiit Cuaa crpymy, A
EnekTpoHHNE MiKpocKom 0,00001
PenrtreniBcbKka ycTaHOBKA 0,02-0,1
EnexTpobpursa 0,08

116



EJIEKTPUYHI ABHIJA. ENEKTPUYHHU CTPYM

IIpodosicenns mabauyi 9

IIpucrpiit Cuna crpymy, A

EnekTpuunuii JixTapuk 0,3
Besnocuneguuii renepaTop 0,3
EnexTpuuna jiaMmia 0,3-0,4
IIunococ 1,9-4,2
EnexrpomauTa 3—4
T'enepaTop aBTOMOGiIS 17-30
OBuryH tposeiibyca 160-220
ABUTYH eJIeKTPOBO3a 350
Amnapar ayd KOHTaKTHOTO 3BaplOBaHHSA 10 000

I BUMipOBaHHA CHUJIM CTPYMY B KOJIi BMKOPHCTOBYIOTH NpHJaan —
avmepmertp (man. 163). Illxkana amoepmerpa Ha ManoHKY 163, a mporpa-
nyioBana B ammepax (A), a Ha mamioHKy 163, 6 — y mikpoammepax (YKp.
mo3HaUeHHA — MKA, MiskHap. pA). Ha mxkanax BigmoBigHO Hammcawmo JriTe-
pu A i pA. Ha cxemax ammepmerp B300pasKaioTh JiTepord A B KoOJIi
(man. 164).

Byab-axuit BUMipoBaJIbHUN OpuUjaal IIi yac BMUKAHHSA B KOJIO HE IIO-
BUHEH BILIMBATU HA 3HAUYEHHS BUMiproBaHoi Beauuuuu. ToMy amiepmMerp
moO0yI0BaHO TaK, IO IIPY BMUKAHHI Oro B KOJIO CUJa CTPYMY B KOJi Maii-
JKe He 3MiHoeThbcdA. AMIepMeTp KOHCTPYIOIOTH TaK, IOO0 HOro ejJeKTpud-
HUH omip O0yB AKOMOra MeHMIu# (PO eJIeKTPUUYHUNA OIip AisHAETeCcAd TPOXU
3T0ZIOM).

106 BUMipATH cHJIy CTPYMY B KOJi, aMImepMeTp BMHMKAIOTh y KOJO
MOCJiTOBHO 3a TUM IIPUJIAJOM, CHUJIY CTPYMY B SIKOMY BUMIipHoOOThH. Ilasa
1poTO TPeba «posipBaTu» K0JIO, TOOTO Bif’e€IHATH Bix mMpuaagy OAWH 3 IPO-
BiITHUKIiB, IpUEIHAHUX 0 HHOTO, i Y ITPOMIisKOK, 110 YTBOPUTHCA, BBIMKHY-
TH aMIIEPMETP 3a MOIOMOIOI0 IBOX KJieM abo 3aTHCKAauiB, pO3TAIIOBAaHUX
Ha #ioro xkopmyci. Binsg oxgmiei 3 KJjieM aMmepMeTpa CTOITh 3HAK <«ILIIOC»

0

4 6
Veqs
- [
°

Man. 163 Man. 164
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Man. 165 Man. 166

(«+»), 6ixs gpyroi — «minyc» (iHomi «—» He BKasdyioTh). Kiemy 3i sHarkom
«+» Tpeba 060B’SA3KOBO 3’€IHYBATH 3 IIPOBOJOM, IO BiAXOAWUTH Bif II03H-
TUBHOTO IIOJIIOCA JXKepejia CTPYyMY.

OCKinbKHM 3a 3aKOHOM 30epe:KeHHs eJIeKTPUYHOT0 3apAany KilbKicTh 3aps-
IiB, 110 HAAXOOUTH Y KOJIO 3 OZHOTO 3 IIOJIOCIB JJKepesia CTPyMYy, JOPiBHIOE
KLIBKOCTiI 3apdAmiB, IO IIOBEPTAIOTHCA HA APYTUU IOJIIOC IKepesa, TO CuJja
CTPYMy OJHAKOBA B Pi3HMX IIIAHKAX KOJa 3 IOCJiJZOBHO 3’€JHAHUX ITPHJIA-
niB. Tomy, 1100 BUMIpATH CHIYy CTPYMYy B TaKOMY KOJi, aMIepMeTp MOKHA
BMUKATU B OyIb-IKOMY MiCI[i, 110T0 TTOKa3u OyOyTh 3aB:KAU OJHAKOBI.

Hocaig 2. CraagemMo ejeKTpuyHe Kojio (Majs. 165) i Bumipaemo cuiy
CTPYMY B CIIipasi JaMIIu KHIIeHbKOBOro Jixrapuka. Cuiaa cTpymy Zopis-
Hioe 0,2 A.

Y TexHiIli BUKOPHCTOBYIOTH PiBHOMAaHITHI aMIepMeTpu. 3a IXHiMu IIKa-
JaMu abo iHITMMU IMO3HAUEHHSIMU BUOHO, HA AKY HAHUOIJBIINY CHUJIY CTPYMY
BOHU pospaxoBaHi. IlepeBuInlyBaT I[(0 CUJIYy CTPYMY He MOXKHA, 00 IpHIajn
mMo:ke sincyBatuca. Ha mpaxkTuilii TakoX BHKOPHCTOBYIOTH aMIlepMeTpH i3
nudpoBuMu iHamkatopamu. Hampukiazx, Ha MaiaioHKY 166 mokasaHo, IO
BUMipsHA TaKUM aMIIEPMETPOM CHJa CTPyMy B KoJji mopiBmioe 197,1 MA.

CydacHHMM aMIIepMeTpaMi MOXKHA BHMiproBaTu cTpymu g0 105 A.

—
3AMNTAHHA 4O BUBYEHOIO

1. IITo Take cuaa cTpymy?

2. ITosicHiTH, YOMY TEPMiH «CHJIA CTPYMY» B IPHUHIIUII He MOXXHA BBasKaTHU
BIAJIAM.

3. flke ABUIle BUKOPHUCTOBYETHCA AJIsI BUSHAUYEHHS OQUHUIL CHIN CTPyMy?

4. [ITo TpUAHATO 3a OAWHUIIO cuau cTpyMy? SIK HA3MBAIOThH ITI0 OMWHUILIO?

5. fIkuM NpUIasOM BUMIipPIOIOTH CHIY CTPyMy?

6.V AKUX OAMHUIAX I'PAAYIOIOTH IIKAIy aMmrepmerpa?

7. Ik BMUKAIOTh aMIepMeTpP B eJeKTPUUYHE KOJIO?

§ 27. EAEKTPUYHA HAINPYTA. BOABTMETP

Ilin nmiero eseKTPUYHOTO TOJIA, AKE CTBOPIOETHCA IKEPEeJOM CTPyMY,
3apAKeHl YaCTMHKHU PyXalThcA M0 NPoBigHUKY. IIpu mboMy BUKOHYETH-
cA poboTa: PO3KAPIOETHCS CIipasib eJeKTPOJaMIId, HAarpiBaEThbCs eJieK-
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TPOILINUTKA, IIPAITIOE eJIeKTPUUYHNIN ABUTYH ToIlmo. Ile cBimfuuTh mpo Te, II0
TOJIOBHY POJIb V IIPOXOMMKEHHI eJIEKTPUUYHOTO CTPYMY B IMPOBiZHMKAX Bimi-
rpae ejJeKTpuuHe moJe. I[1d XapaKTepHUCTUKHN eJeKTPUUHOTO IIOJSI BBO-
IATH (PiSUUHY BEeIWUYUHY, IKY HA3MBAIOTL €JIEKTPHYHOKI) HAIPYrom, ado
HAIIPYTOIO.

Hanpyza — ne ¢disuyHa BeJMYMHA, 0 BU3HAYAETHCA BiTHONIEHHAM pPO-
0OTH eJEeKTPHUYHOTO IOJA HA MNEeBHIil MIASHII KojJa 0 eJeKTPUIHOTO
3apAny, o MPOMIIOB Mo Wil minaHii. BoHa xapakrepusye eleKTpuuHe
moJie, AKe CTBOPIOE CTPYM.

Hampyry mosHauaoTh BEJHKOIO JIATUHCHKOIO JiTepoio U i Bu3HAUaOTh
ii 3a hopmyJioi0:

v A

q
ITe A — poboTa, BUKOHAHA €JEKTPUYHUM IIOJeM IIifi Yac IIPOXOIKEeHHS
CTPYMY; ¢ — 3HAUEHHSA €JeKTPUUHOTO 3apAIY, IepPeHeceHOro CTPYMOM.
Opunuiiero Hanpyru € oguH BoJsT (1 B). Boma HasBaHa Ha uecTh iTa-
JitickKoro BueHoro AJjeccamapo BosbTa, KUl CTBOPUB IMEPIIUHA TajabBa-
HiuHWUI eJeMeHT.

Omun BoabT (1 B) — me Taka Hampyra Ha KiHIAX HPOBiIHMKA, IPH AKii
poboTa mog0 MepeMilleHHA eJIeKTPHMYHOTro 3apAxy oauH KyadoH (1 Kua)
IO IIbOMY IPOBITHUKY HOPiBHIOE omHOMY Iskoyaro (1 I:x).

1B=1/Tx/1 Ka=1 Ix/Ku.
3acTOCOBYIOTH TAKOXK UACTHUHHI Ta KpaTHi OMWHUIIL HAIIPYTU: MiJiBOJBT
(mB) i kimoBoabT (KB).
1 mB=0,001 B; 1xB=1000 B.

EnexkTpuuni mpuiaamzu mpaioroTh Ipu pisHii Hanpysi. Tak, mim dac
KOHTaKTHOTO 3BaploBaHHA Hampyra cranoBuTh 0,1 B, mobyToBi mpuiamu
npaioThk npu Hanpysi 220 B, mory:kHiI aBurynu — npu Hampysi 380 B,
a IBUTYHU eJIeKTpoBo3a — mpu Hampysi 1500 B.

PisHi m:Kepesa cTpyMy XxapaKkTepus3yIOThCSI PoOOUO0I0 HAIIPYT00. ¥ TaJb-
BaHiYHOMY eJeMeHTi # arkymyJsATopi (XiMiuHMX [IiKepesax CTpPyMy) 3Ha-
YeHHA HAIIPYTU HeBeJmKe. SIKIO B raJbBaHiuYHOMY eJeMeHTi MigHUH i 3a-
JisHuii exekrponu, To Hanpyra 0,78 B, migauii i muuxkosuii — 1,1 B, cpib-
Huii i muakoBuii — 1,56 B. Cepenusa Hampyra CBMHIEBOTO KMCJIOTHOTO aKy-
MyJsaTOopa cTaHOBUTH 2 B, a 3aiizo-HiKemeBoro ay:xkzoro — 1,25 B.

TepmoesemenTu (Tepmomapu) Ta GoToesieMeHTH (COHAYHA OaTapes)
CTBODIOIOTH IIle MeHIII Hanpyru. Hampukiazn, TepmoesieMeHT i3 rpadity
Ta Kapbigy Tutany mpu HarpiBauHi cunaio ;o 1000 °C ctBopioe Hampyry 52
MB (0,052 B). Consuna KpemHieBa GaTapesa miomeo 160 cm? mpu ocBit-
JeHHi coHauHuMu npoMenamu mae 2 B. II1ob6 orpumaru 6inbIri Hampyru,
raJbBaHiuHI eJIeMeHTU, aKYyMYJIATOPU, TepMO- i (hoToeeMeHTH 3’€THYIOTH
y Oarapei.

Y tabaumni 10 HaBeleHO 3HAUYEHHS HANPYTW B JeIKNUX TEXHIUHUX IIPU-
CTPOAX i IpuiIagax.
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Hamnpyra B pisr.mx TeXHIYHUX Tabauusa 10
HIPUCTPOAX 1 MpUjaagax
IIpucrpiii, mpuaan Hamnpyra, B
EnekTpoHHUHE MiKpocKoOI 130 000
PenrtreHniBchbKa ycTaHOBKA 70 000-200 000
EnexTpobpuTBa 220
EnekTpuuHMNi JiXTapuk 4,5
Besocunieguuii remepaTop 7,2
EnexTpuuna Jamia 220
ITumococ 220
EnexTpormiura 220
T'enepaTop aBTOMOOiISA 12
IBuryH tpoJseiibyca 550
JIBUTYH eJIeKTpPOBO3a 1500
Armapar A KOHTAKTHOTO 3BAPIOBAHHSA 0,1

I BuUMipIOBaHHS HAIPYTM B E€JEKTPUUHUX KO0JIAX BUKOPUCTOBYIOTH
npuiaan — BoabTMeTp (Maja. 167, a — maaa MKIIbHUX Aocaimis, 6 — aad Ja-
6oparopHux pobit). o6 BimpisHMTH BOJBTMETPU Big amiepmerpis abo iH-
MIUX eJIEKTPUYHUX BUMIipIOBaJbHUX NPUJIALiB, HA IX ITKaJaX CTABJIATH JIi-
Tepy V. Ha cxemax BOIbTMETpP 300paskaioTh Jritepoio V y KoJi (ma. 167, 8).

BOBTMETR
MN7-45

20

Man. 167
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Ak i B ammepmerpa, 0ina omHOTO
3aTHCKava BOJBTMETPA CTABJIATL 3HAK
«+». Iletr 3aTuckau Tpeda 0OOB’SIBKOBO
3’egHyBaTH 3 IIPOBOJIOM, IO Iiae Bin
MO3UTHUBHOTO IIOJIOCA MKepesa CTPyMY.
Imakime crpinka wDpumiaany Bigxwuis-
TUMETbCS y 3BOPOTHHU 0iK, i Bim Moke °
sgimcyBaTucs, TOOTO CJii BpaxoBYyBaTH
HAIIPAMOK €JIEKTPUUYHOTO CTPYMY. it

BoapTMeTp yMuKaiooTh iHaKIIe, HixX R

[Nl ) M an. 1 6 8
aMIepMeTp.

Hocaig 2. Bumipsaemo manpyry, aKky gae 6aTapesd raJibBaHiYHUX eJeMeH-
Tie (masg. 168). Hampyra ma mosiocax Oarapei raibBaHidYHMX eJIEMEHTIiB
cTaHOBUTHL 4,4 B.

3ayeaxcenna: y KOTHOMY pasi Tak He MOKHa BMHUKATHU aMIIepMeETD,
TOMY IO BiH Buiine 3 jaay!

Ilpuennaemo Terep BOJBTMETP JO OJHOTO i3 3aTHMCKauiB BUMHKada Ta
Jamnu. BoabTMeTp Hiuoro He moxasysatuMme (May. 169, a). A akmio npu-
€IHATU BOJBTMETP OO0 000X 3aTHCKAUiB JIAMIIM, TO BiH IMOKaKe, AKa HAIPY-
ra mogaeThca Ha Jamiy (mana. 169, 6). I1a manpyra mopisuioe 4 B.

i s

@ i Mar. 169 ® e

BoabpTMmeTp ciin mpuegHyBaTH HapaJieJibHO 0 TiIIAHKMN KoJa, Ha SKik
mOTPiOHO BUMipATHM HAIPYTy, TOOTO 3aTHCKAYi BOJBTMETpa Tpeda IIpHUeTHA-
T OO THUX TOYOK KOJa, MK AKUMU CJIiJ BUMipsaTum Hanpyry. Ilpu mbomy
yepes3 BOJBTMETD IIPOXOIWTL MEBHUII CTPYM 3 KoOJjia, IO BUKJINKAE 3MiHY
3HAUYEHHS HAIPYIrW B TOUYKAX IIPUETHAHHSI.
1106 s smima Oysa AKoOMoOTa MEHIIIO0, Tpe-
0a, 1100 eJeKTPUUYHUNI OHip BOJbTMETpa OyB
AKoMora OinbImuii (PO eJIEKTPUYHUM OIip
nIisHaeTecsAa TPOXU 3TOIOM).

Ha npaxTuiii BUKOPHUCTOBYIOTH TaKOMK
BOJIBTMETPHU i3 1MudGpPOBUMU iHIAMKATOPaAMMU.
Buwmipsasmiu mHampyry B eJeKTpoMepe:ki,
6aumMmo, 1m0 BoHa jgopiBHioe 209 B
(mai. 170).

CyyacHUMEH BOJILTMETPAMHU MOYKHA BU-
MiproBaTu Hanpyry go 106 B. Man. 170

121



PO3JLT 2

YU 3HAETE BW, LLO...

Y pesknx pub € opraHu, siki BUpoONnsoTb enekTpudHuii cTpym. Hanpuknag,
€eNeKTPUYHMI COM Aae po3psaam Hanpyroto 0o 360 B, enektpuyHum ckat — go 220 B,
enexkTpu4Huin Byrop — 0o 650 B, cuna cTpyMmy npu uboMy MoXe AoxoanTtu o 2 A.

A
SANMTAHHA 0O BUBYEHOIO

1. IITo Take ejeKTpuUUYHA Hampyra?

2. Ak MOKHA BU3HAUMTH HAIPYTY, 3HAIOUYU POOOTY CTPYyMY il eJIeKTPUUHUHA
3apAn?

3. lllo mpuiinATo 3a ogmHUINIO Hanpyru? SIK Ha3MBAIOTH ITI0 OJUHUILIO?

4. fIxuM DpuaagoM BUMipIOIOTH HAMPyTry?

5.V aKuUX OOUHUIIAX I'PAAyIOIOTh ITKAJIy BOJIbTMeTpa?

6. ITosicHiTh, AK BMUKAIOTH BOJIBTMETDP B €JIeKTPUUHE KOJO.

7. YoMy BOJIBTMETDP BMHKAIOTh MapajelbHO A0 AiASHKU KoJa?

§ 28. EAEKTPUYHMM ONIP NPOBIAHMUKIB.
OAUHNUI OTI1OPY

Bu BiKe 3HaeTe, IO €JIEKTPUUYHUNA CTPYM YV KOJII — Ile BOOPAIKOBaHUNA
PYyX 3apAI:KeHMX YACTUHOK B ejeKTpuuHomy moui. IIlo cuapHima gis
€JIeKTPUYHOI'0 TOJIA Ha 3apAmKeHi YaCTUHKU, AKi B HbOMY PyXaloThCA, TO
OinpIa cmja CTPyMy B KOJI.

BogHouac mist eIeKTPUYHOTO HOJIA XapaKTepu3yeThbesa Hanpyroio. OT:xe,
TIOCTAa€e BAMMUTAHHA: YU 3AJeH UMb CULA CMPYMY 8 NPOBIOHUKY 8i0 Hanpyzu
Ha 11020 KiHUAx?

Hocaig 1. CkiamzeMo eJleKTPUUYHE KOJIO, BUKOPHCTOBYIOUM TaJibBaHiu-
HUI eJIeMeHT, aMIepMeTp, CIipaJib Bilg MarasmHy OIIOPiB, JO SIKOi mapa-
JIeJILHO TIPUETHAHO BOJIBTMETD, i KU (Maj. 171).

3amMKHEMO KoJio i 3adikcyemo mokasm mpuiaazniB (man. 171, a). Ilorim
0 raJIbBaHIUHOTO eJIeMeHTAa IIOCJiJOBHO IIPHMEIHAEMO TAKWil caMuil raJib-
BaHIUHUIH eJIeMEHT i 3HOBY 3aMKHEMO Ko0Ji0. Mu mob6aummo, 1Mo HAIIpyra Ha
cumipasi mpum mboMy 30ijbIIuiacA BABiui, @I amMIepMeTp IIOKasye BABiui
OinpIny cuay crpymy (man. 171, 6).

fAKmro 3’emHATHM IMOCJIMOBHO TPM e€JIEeMEeHTH, TO HAIpyra Ha cIipaJi
3061IBINTUTECA BTPUYi, ¥ CTIIBKH caMo pasiB 30iJAbIINTBCA i cHIa CTPYyMY
B €JIEKTPUYHOMY KOJIi.

Man. 171
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I, A

Udv

|
LT R R
Man. 172 Man. 173

T'padiumo me moxkHa 300pasutu Tak (Maa. 172). Ha ropusoHTaJIbHii
oci y BuOpamomMy MacIiTabi BigKJIameMo 3HAUeHHsS HAIPYTH, a Ha BepPTHU-
KaJbHIA — BiAmoBigHI iM 3HaueHHs cuau cTpymy. HaHeceMO TOUKHM Ha
IJIOIIUHEY i oTpuMaemMo rpadik JiHifiHol 3ajeXKHOCTi: 10 OiabIlla Hampyra
OpUKJIageHa A0 MiIAHKM K0Ja, TO OLIBIINHA CTPYM y KOJI.

Or:ke, cmiia CTPyMy B IPOBITHMKY IPAMO IIPONOPIIiiHa HAMpy3i Ha
KiHIIAX IMpOBiTHMEKA.

Hocaim 2. Ckaagemo eixexTpuuHe Kouo (man. 173). Ilim uac itoro
3aMUKAHHSA aMIepMeTp IIOKas3ye IMeBHe 3HAUeHHSA CUJIN CTPyMYy. BUMKHYB-
X KJ0Y, IPUETHAEMO [0 JaMIN HiKeliHOBUH ApiT 3aBHoBxKU 1-2 M.

3HOBY 3aMKHEMO KOJIO i mo6auymnMo, IO CHJIa CTPYMY B KOJIi 3MeHIIINJIA-
cs. SIKIIo 3aMicTh HiKeJiHOBOrO APOTY BBIMKHYTH B KOJIO TAKHII caMUil 3a
poaMipaMu HiXpOMOBUH ApIT, TO aMIepMeTp IIOKa)Ke Ille MEHIIy CHUJIy
cTpymy. SKIO BBIMKHYTH MiZHY IPOTHHY TAKMX CaMUX PO3MipiB, TO cmJa
CTPYMY B KOJIi 36iJIBIITUTHLCA.

Ao mig yac 3aMUKaHHS KoJa IMopasy IPUETHYBATU A0 KiHI[IB ITUX
IPOBiTJHUKIB BOJIBTMETD, TO BiH IIOKa3yBaTHMe OJHAKOBY HaIIPyTy.

Otr:ke, culIa CTPYMY B KOJIi 3aJIeKUTh He TiJIBKHM BiJ HANMpyru, a ¥ Bifg
BJIACTHUBOCTEH NMPOBiTHUKIB, yBIMKHEHUX y KOJIO.

3aJIe;KHICThL CUJIM CTPYMY BiJ BJIACTHBOCTEIl IMPOBIJHMKA HOACHIOETH-
cs TUM, IO HAOPSIMJIEHOMY PYXY BiJIbHUX €JIeKTPOHIB Yy MeTaJieBOMY
OPOBIIHMKY NPOTUMIIOTh iXHI XaOTUYHI 3iTKHEHHS 3 MOHAMU KPUCTAJJIid-
HUX I'DAaTOK, IO Iepe0yBalOTh y CTaHi TEMJIOBOTO PYXy (TEmJIOBUX KOJU-
BaHb). Ila mpoTHUAia TPU3BOAUTL A0 3MEHINEHHS IIBUIKOCTI HAIIpAMJe-
HOTO PYXY 3apAmKeHNX UYaCTUHOK, TOOTO OO 3MEHIIEeHHS CUJIU CTPYMY
B KOJIi.

Beanunny, ika xapakTepusye BJIaCTUBICTh IPOBiTHUKA IIPOTHAIATH Ha-
IPAMJIEHOMY II€PEeMillleHHI0 BiJIbHUX 3apsAaiB ycepeauHi HbOT0, Ha3UBa-
I0Th e/leKMPULHUM ONOPOM NPOGiOHUKA.

ITpoBimHUMKM, IO MAIOTh OAHAKOBI TeOMETPHUYHI pO3Mipu (IOBKUHY
i momry momepevyHOTO mepepisy), ajle BUTOTOBJIEHI 3 Pi3HMX MeTajaiB, Ma-
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IOTh Pi3HI 3HAUEHHS eJeKTPUYHOTO OIIOPY, IO MOSCHIOETHCA BiAMiHHOCTS-
MU B OyZIOBi iXHiX KpHCTATiYHUX I'PATOK.

Enexkrpuununii omip m03HAUYAOTh BEJHKOIO JATHUHCLKOIO JiTepoio R.
Opunutieio exextpuuroro omopy B CI € omun om (1 Om), ii HasBaHO TaK Ha
yecThb HiMenbkoro ¢isuka I'eopra Oma 3a BaroMuii BHECOK y JOCTiIKeHHSA
3aKOHIB IIPOXOAKEHHS CTPYMY B KOJIaxX.

Enexkrpuunuit omip omuan oM (1 OM) Mae Takuii MPOBIiTHUK, y SAKOMY
IPOXOAUTH CTPYM cuJjio0 omuH ammep (1 A) mpu Hanpysi OAUH BOJBT
(1 B) Ha iioro KiHIIX.

Ha mpakTumi sactocoByoTh Ie Taki omuHHI omopy: Mmimiom (MOwm),
kimoom (kOm), meraom (MOm).

1MOMm=1-1030m; 1KOM=1-1030m; 1 MOm=1"-10°Om.

CxeMH eJeKTPUUYHUX i eJIeKTPOHHUX MPUIALiB CKJIAZAIOTHCA i3 CYKYII-
HOCTi eJIeKTPUYHUX KiJ, cuja CTPyMYy i Hampyra B SIKMX 3aJiesKaThb BiJ 3Ha-
YeHb €JeKTPUYHOI'0 OIIOPY CIeMiaJbHuX [geTajeil — pe3ucTOpiB pisHUX
KOHCTPYKIIiii. 3HAUEHHSA OHOPY PE3UCTOPiIB CTAHOBUTH BijJl HECATUX YACTOK
oMa 0 JeCATHU TUCAY MeTaoMiB.

—
SANMUTAHHA 0O BUBYEHOIO

1. K 3a/IeKUTh CUJIA CTPYMY B IPOBIIHMKY BiJ HAIIPYTW HA KiHIAX IPOBif-
HuUKa?

2. OmumriTes gociaimgu, sSKi IMOKa3yioThb, IO CHJA CTPYMY B €JEeKTPUUYHOMY
KOJIi 3aJIeXKUTh BiJ] BJACTUBOCTEI IIPOBiTHUKA.

3. fAxuit omip MpPUHAHATO 3a OUHUIIO OIOPY IPOBigHUKA?

4. [ITo € TPUYMHOIO €JEKTPUYHOr0 OIOPY IIPOBigHUKA?

5. Iky BIacTUBiCTh MPOBiAHWKA XapaKTepuUsye HOTOo eJeKTPUUHUH omip?

§ 29. 3AKOH OMA AASl OAHOPIAHOI AIASIHKM
EAEKTPMYHOIO KOAA

fABuia, 1o BimOyBaOTHCA B €JIEKTPUUYHUX KOJAX, XapaKTepU3YyIOTHCA
bisuuHUMN BeIWUMHAMU: CHJIOI0 CTPYMy, HAIPYrOI Ta OMOPOM, AKi mes-
HUM YMHOM IIOB’s3aHi Mixk coboio. Bu Bike
3HaETe, IO CUJa CTPYMY B IIPOBiIHUKY IIpH-
MO IIPOIIOPI[ifiHA HANIPy3i Ha HOro KiHIAX.

Yuepiite ABUIIA B eJeKTPUYHUX KOJIAX
IokJganao BuBuuB ['eopr Om. ¥V 1826 p. iftomy
BIAJIOCS €KCIIEPUMEHTAJIbHO BCTAHOBUTH 3a-
JIeJKHICTh MiK CHJIOI0 CTPYyMY, HAIPYyroio Ta
OIIOPOM B eJIEKTPUUHUX KoJyax. Lla samex-
HicTh BuUABMJIACA YK€ BaAXKJINBOIO I OTpHUMA-

1 | Ja HasBy 3akony Owma. II1o6 3posymitu itoro
GisuuyHUNA 3MiCT, BHKOHAEMO JOCTigM.
Hocaim 1. BuUKOPHCTOBYIOUM [I:KepeJio
CTPyMYy, aMIepMeTp, CIIipajib 3 HiKeJiHOBOI'O
npory  (pesucTop),  BOJBTMETP,  KJIOU
@ i 3’emHyBaNbHI IPOBIJHMKM, CKJIALEMO eJIeK-

Man. 174 TpuuHe Kojo (MaJ. 174, a). Ha mamoury 174,
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0 HaBeleHO cXeMy IILOro Koja. AmmepMerp,
YBIMKHYTHH B KOJIO MOCJiTOBHO, ITOKA3yBaTU-
Me CHJIy CTPYMY, IO IIPOXOAUTHUME Y CIIipaJIi.
BoapTmerp, npuennamuii o cmoipani mapa-
JIeJIbHO, IIOKAa3yBaTHMe HAIIPyry Ha il KiHIAX.
Ormip cmipaJsi He 3MiHIOBAaTUMETBLCS.

3aMKHEMO KJIIOYW Ta 3HiMeMOo IIOKasu
BOJIbTMETpPa II amiepMeTpa. BoHU CTaHOBU-
TumMmyTh: U =4 B; I =1 A. Axiio 30iabmumMo
Hampyry BABiui, To6To U = 8 B, To ammep-
MeTp IOKasKe CHUJIy CTPYMYy BABiui Oinbmry,
To6TO I = 2 A. ¥V Xomi mociaimy mJOXoamMO Ta-
KOr'0 BUCHOBKY:

IPH CTAJOMY OIIOPi MPOBiTHUKA CHJIA CTPY-
MY, IO IPOXOIUTH Y HEOMY, IPSAMO IIPOIIOP-
IiiHA HAIPy3i HA HOro KiHI[AX.

Man. 175

Hocaig 2. CkiIageMo Take caMe eJIeKTPUUYHE KOJIO, AK Y IOIEepPeIHbOMY
JOCJimi, TiIBKM 3aMicTh OAHiel HIXPOMOBOI APOTMHM BMHUKATHMEMO IIO
yepsi ApoTHHH, 110 MaIOTh Bigmosiguo omip 1 Om, 2 Om, 4 Om (max. 175, a).

Hanpyra Ha KiHIAX KOMKHOTO HPOBiAHMKAa mim yac mociimy Oyzae cra-
JI0I0, KOHTPOJIIOBATHMEMO Ii 3HAUeHHsS BeCch Uac 3a IMOKasaMM BOJLTMETpA.
Cuny cTpymMy B KOJIi BUMipoBATHIMEMO aMIIePMETPOM.

PesyabraTi mpoBemeHUX [OOCHILIB BUABJATHCA TAKMMHK: HAIpyra Ha
KiHIIAX TpOBigHMKIB cramoBmia 2 B; Koam BMHKaAJIN HPOBIZHUK OIIOPOM
1 OMm, cuya cTpyMmy B KoJii cramosuna 2 A, 20m — 1 A, 4 Om — 0,5 A. Bin-
KJIABIINY IIi 3HAYEHHA HA OCIX KOOpAMHAT, mo0yayeMo rpadik (man. 175, 6).
Bauumo, 110 1€ 2inepbona, TOOTO: 10 OiNBINTKI Omip MPOBiIAHWKA, TO MEH-
NI CTPYM Y HbOMY IPOXOIUTh.

OT:ke, TOXOOUMO BUCHOBKY, IO

IPHU CTAJXiil HAIIPY3i cHjIa CTPyMYy B IPOBITHUKY 00€PHEHO IIPOIOPIiiiHA
oro omopy.

IToeguaBiiu pesyabTaTu 000X MOCHiAiB, 3amumieMo (GOpMYJy 3ajIerx-
HOCTi CHJIM CTPYMY B HPOBimHMKY I Bim Hanpyru Ha KiHOAX npoBigamka U
i fioro omopy R:

IIa ¢opmyna i1 Bupakae 3akon Oma.

Cuna cTpymMy B OTHOPIgHIM MiASHIII €JEeKTPUYHOTO KOJIA MPSAMO IIPO-
mopIiiifHa HANPY3i HAa Uil FiAAHII # 00epHEeHO IIPOIOPIliiiHA OIMOpPY
i€l MiTgaHKT.

Ha zakoni Oma r'pyHTyeTbCA eKCIepUMEHTAJbHUN CIIOCi0 BU3HAUEHHS
omopy mpoBigHuKa. I3 s3akony OmMa BUILIMBAE, IO

r=Z
1
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Or:ke, OJIsi BUBHAYEHHSI OMOPY ITPOBITHUKA MOTPiOHO BUMIipATH HA HHO-
My HaAIpPyTy, HOTIiM — CHJIy CTPyMy B HbOMY, HiCJISI YOrO 3HAYEHHH Ha-
IPYT¥ MOTiINTH HA 3HAYEHHA CHJIM CTPyMYy.

Iz miei opMyam TakoK BUIHO, IO OAUHUIA €JIeKTPHUUYHOTO OIIOPY HO-
PiBHIOE BiTHOIIEHHIO OUHUII HAIPYTU A0 OSUHUI CTPYMY, TOOTO

10m=1B/1A=1B/A.

fAxmro Bigowmi omip i cuia cTpymy Ha AiigHII Koja, To 3axkoH Oma mae
3MOTI'y po3paxyBaTH HAIPYry Ha HOro KiHIAX:

U = IR.

Illo6 BM3HAUYNTH HANPYry HA KIHIAX TIISHKH KO0Ja, MOTPiOHO CHIY
CTPYMY B Iiil JiJIAHIIi IOMHOKUTH Ha il Omip.

YU 3HAETE BWY, LLO...

leopr Om nicns BUXoQyY KHUMXKM «T€OPETUYHI AOCHiIOXEHHST €NEKTPUYHNX Kiny,
Yy SIKi BiH BMKNaB CBil 3aKOH, Hanucas, Lo «pekoMeHaye it obpum Nogsam 3 Tensium
noyyTTaAM GaTbka, He OCMinMeHoro mMaBns4vow NboBt0 40 AiTeN, ane SKUA BOO-
BOJIbHAETLCS BKA3iBKOK Ha BiOKPUTUA NOrNsag, 3 9KMM MOro AUTUHA OUMBUTBCH Ha
3nuin cBiT». CBIiT HacnpaBai BUSIBUBCA AN HbOTO 31MM, | BXXe Yepes pik nicns Buxoay
noro npadi B 0AHOMY 3 XypHanis 6yna onybnikoBaHa ctatTs, y Akin pobotn Oma
Oyno niggaHo HULWIBHIA KpUTKUUi. «TOM, XTO NOBOXHMMK OYMMa OMBUTLCS Ha Bce-
CBIT, — rOBOPUIOCS B CTaTTi, — MOBMHEH BiABEPHYTUCA Bif LLIET KHUXKW, LLO € MA040M
HenonpaBHUX OMaH, SKi NepecnigyoTb EAVHY METY — MPUMEHLLUTY BENMY NPUPOSUNY.

3nicHi 1 6e3nigctaBHi Hanagkn Ha Oma He nponwnu 6e3cnigHo. Teopito Oma
He npuirHanu. | 3amMicTb NPOAOBXEHHSA HayKOBUX AOCNiAXeHb BiH MOBMHEH OyB
3arpayaTtyv Yac i eHeprilo Ha Noriemiky 3i CBOiMW OMOHeHTaMu. B ogHOMY 3i CBOIX
nuctie Om HanucaB: «Hapoa)xeHHs1 “ENeKTpUYHUX Kin” NnpMHEecno MeHi HEBUMOBHI
CTpaXgaHHs, i 4 roTOBUIN NPOKMACTM Yac iXHbOro 3apOaKEHHS».

Ane ue 6ynu TnmyacoBi TpyaHoLli. Moctynoeo Teopis Oma 30006yna NOBHOroO
BM3HaHHSA y CBiTi Haykn. 3akoH OMa BHIC Taky ACHICTb y NpaBuia po3paxyHKy CTpy-
MiB i HANpyr B eMeKTPUYHNX KoNax, Lo aMmepuKaHCbKnin yueHnn [x. MeHpi, gosigas-
wuck npo BigkputTa OMa, He cTpumaBcs Big Buryky: «Konu 9 nepwwun pas npo-
yuTaB Teopito Oma, TO BOHa MeHi 3ganacs 6rMcKaBKoto, Lo panToM OCBiTUNA KiM-
HaTy, 3aHYPEHY B MOPOK».

iﬁi 3ANMUTAHHA 0O BUBYEHOIO

1. dx sMiHuTbCA cuya CTPYMY Ha IIIAHIL KOJa, SKII0 HPU HE3MiHHOMY
ommopi 30iAbIINTY HATIPYTY Ha il KiHIAX?

2. Ik 3MiHUTBCA cHMJIa CTPYMY, SKIIO IPH HEe3MiHHiII Hampysi 36iJbInuTu
Omip AiMAHKY KoJia?

3. ChopmyaroiiTe 3akon Oma.

4. fIx 3a MOIIOMOro BOJHTMETPA i aMmIiepMeTpa MOMKHA BUMIPATH OMip IPO-
Biguuka?

5. 3a AKOI0 (POPMYJIOI0 BH3HAUYAETLCS HAIIPyTra, AKINO BimoMmi cmiaa cTpymy
¥ omip mamoi gimaHKM?

6. IToscuiTh, yoMy opMysa IJA PO3PAXYHKY OMOPY MPOBiAHUKA, OTPUMAaHA
i3 sakony Oma, He Mae (Gi3MUHOrO 3MicTYy.
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e |

PO3B’A3YEMO PA3OM

1. Cuna crpymy B Koui esekTpuunoi jJamnou popisuioe 0,3 A. Crijgbku
eJIeKTPOHIB Mpoiile Kpish momepeununii mepepis coipasi 3a 5 xB?

O auo: PosB’asaunsga

I=03A Bapax, o IOPOHIIOB Kpish IOIepe-

t=5xB=300c YHUM IIepepis IIPOBifHMKA 3a Yac IIPOXO-

e=1,6-10" Kn I'KeHHA CTPYMYy, BU3HAUMMO 3a (POPMY-
JIOIO:

N -2 q=1It.

IloginuBmin 1e 3HAUEHHS Ha eJeMEeHTAapHUI 3apsl, BU3HAUNMO KiJb-
KiCTh €JIEKTPOHIB, IO IIPOUNILIN KPidhb IIOIIEPEeYHUN IIepepis MpoBiTHUKA:

v=-2
e

IligcraBuBIIM 3HAUEHHS BilOMUX BEJUUYUH, OTPUMAEMO:
N=0,3A-300c¢/1,6 - 107 Kx = 5,6 - 102° elekTpOHiB.
Bidnosidv: Kpisb momepeuHunil nepepis cuipaii mpoiige 5,6 - 1020 esex-
TPOHIB.
2. fAxwuit omip Mae BOJBTMETp, pos3paxoBammii Ha 150 B, akiio cuiaa
CTPYMYy B HbOMY He moBuHHAa mepeBumtyBatu 0,01 A?

Hasuo: Poss’asanusa

? =01 ‘g({ i Omip BosbTMeTpa BM3HAYMMO 3a 3aKoHOM Oma:
r=Y

R-7? I

IlizcTaBuBINIM 3HAUEHHSA, OTPUMAEMO:
R=150B : 0,01 A=15 000 Om = 15 xOm.

Biodnosios: omip BoabTMeTpa mopiBHIoe 15 KOM.

3. Illo smiHMIOCS Ha OiAAHIII KoJia, SAKINO BBIMKHEHHH IIOCJiJTOBHO
3 Helo aMIIepMeTpP IIOoKasdye 30iJbIIeHHS CUJIN CTPYyMY?
Bionosiods: migsuinuiacsa Hanpyra abo 3MeHIIIUBCA OIip.

n
3A[lAYI TA BMPABU

PiBens A

202. Cuma cTpyMy B KOJIi eJeKTpuYHOI IIuTKU mopiBuoe 1,4 A. Axwuii
eJIeKTPUYHUI 3apAL IPOXOIUTh KPish cimipaJyb 3a 10 xB?

203. O6GumcaiTh CHJY CTPYMY B HIPOBITHUKY, KPidb HOIEPEUHUIl Iepepis
AKOTO 3a OIHY XBUJIMHY HIPOXOAUTH 3apsan 36 K.

204. Y BBIMKHEHOMY B eJIeKTPHUHE KOJIO IPHJIALi CHjJa CTPYMY IOPiBHIOE
6 MKA. Axuit 3apag IpoxXoguTh Kpishk el mpuaan 3a 10 xB?

205. 3a gkuii yac Kpish HomepeuHuil Iepepis mpoBigHMKA IIpoiige 3apsn
10 Ko npu cuii crpymy 2 A?

206. AmmiepmeTrp, YBiMKHEHUI B eJIEKTPUYHE KOJIO, ITIOKA3yE CUIY CTPYMY
4 A. 3a gxuil yac Kpishk el amoepmerp npoiige sapan 20 Ka?
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207. BupasiTe B amIiepax CUIy cTpymy, Aka mopiBaioe: 2000 mA; 100 MA;

55 MA; 3 KA.

208. Ha mamiouky 176 3o0paskeHO IIKaJIM ABOX amMIepMeTpiB. Busmaure
IJI KOXKHOTO aMIlepMeTpa Me’Ki BUMipIOBaHHA i IiHy HOMiIKW IMKAaJIH.
Axy cuny cTpyMy IMOKasye KOMKHUI aMiIepMerp?

Man. 177

=0

4 8
% 8
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A

Man. 176

209. Ilixg yac BUMipIOBaHHA CUJU CTPY-
My B €JeKTPUUYHOMY KOJIi OAWH yUYeHb
YBIMKHYB aMOepMeTp y KOJIO IIOCJIiJOB-
HO, a JApyrul — 1mapaJjejibHo. SIKuii
3 YUHIiB HeIpaBUJLHO IIPUETHAB aMIIep-
meTp? Yomy?

210. Ha mamrouky 177 300paxkeHo ejeK-
TpuuHi Koja. SIKi mpumiagu BBIMKHYTI
B edeKTpuuHi Koja? HaxpecsaiTh enex-
TPUYHI cXeMHu IuX Kija. AKy cuiy cTtpy-
My 3adikcyBaB KOKHUMN 3 aMIIepMeTpiB?
211. VYHacuimox mepeMillleHHsS 3apAny
12 Kn mo cmipasi emekTpuuHOl JaMOu
BUKoHaHa pobora 240 [I:x. fAxa mampy-
ra Ha 3aTHUCKadax JIaMIIu?

212. BusmauTe HaNPyry Ha TiJAHITL
eJIEKTPUUYHOIO KOJIa, Ha AKill CTPyM BU-
KoHaB pobory 10 xk/l:k npu mepeHeceHHi
zapany 10 K.

213. BusuauTe HaIpyry Ha aBTOMOOLILHIN Jammi, AKIIO OJd IIepeMilleH-
Ha B Hil 3apany 100 Ki Tpeba Burkonatu podory 1200 I:x.

214. Ha masmonky 178 300pakeHO HIKaJX TPHOX BOJBTMETPiB. 1A KOMK-
HOTO BOJIBTMETPA BU3HAUTE Me)Ki BUMIipPIOBAHHA i I[IHY IIOAiJIKU IITKAJIU.
BusnauTe, AKy HaIpyry HOKasye KOMKHUI BOJIBLTMETP.

)\ W

Man. 178

215. OguH yYeHb YBIMKHYB BOJIbTMETD B €JEeKTPHUYHE KOJIO IIOCJIiJOBHO,
a Ipyruil — mnapajejabHo. K1l BOJITMETD YBIMKHEHO HPAaBUJIBbHO?

128



EJIEKTPUYHI ABHIJA. ENEKTPUYHHU CTPYM

216. Tpeba BuMipsaATH HaAOpPyry Ha eJeKTpoJaMMdi, yBi-
MKHEHIi# B OCBiTJIIOBaJbHY MepexXy. SIKUil 3 7BOX BOJBT-
merpiB: Ha 300 um Ha 150 B mae Bubpatu yuenn? Ha-
mpyra B Mepe:ki cranosuth 220 B.

217. BumipaiiTe Hampyry Ha BUBOAAX TajJbBaHiYHOTO
ejqeMeHTa Ta Garapei raibBaHiUYHHX ejieMeHTiB. fIKi 1mo-
Kasu BU 3adikcyBaau?

218. Ha wmamouxky 179, a moxasaHo, AK HTOTPiOHO -
3’egHATH eJeMeHTH, IIT060 BUMIpPIOBATH CHUJIY CTPYMY

B eJIEKTPUYHOMY KOJIi, a Ha MaJioHKY 179, 6 — Hampyry.

Y oMy moJisirae BiAMiHHICTL MijK BUMIipIOBAaHHAM CHUJIU
CTPYMY 1 HAIIpPyru B €JIEKTPUYHOMY KOJIi?

219. Ilorpi6bHO BUMIPATH CHUJIY CTPYMYy B e€JEKTPO-
IBUTYHI ¥ Hampyry, IIig AKoio BiH mparroe. HakpeciTs
cXeMy BMUKAHHSA TPUJIAIiB.

220. B enmekTpuuniii Jammi, pospaxoBaHiii Ha HAUPYry Man. 179
220 B, cuna crpymy gpopiBaioe 0,5 A. BusHaure ormip

HUTKY JIaMIIX B poOOYOMY CTaHi.

221. EnekTpuuHa IJINTKA po3paxoBaHa Ha Hamnpyry 220 B. Omip ii coipadi
mopiBHIOE 75 OM. BusHauTe cuay cTpyMy B Hifi.

222. BusHauTe CUJIy CTPYMY B €JIeKTPUUHIN JaMHOi KUIIEeHbKOBOTO JiXTa-
pdA, AKIIO Omip HUTKU PO3KapioBaHHA nopiBHIoe 15 OM i mpuemHaHa BOHA
Io Oarapel ralbBaHiuHMX eJeMeHTiB, Hampyra sakoi 4,5 B.

223. BoapT™merp mokasye Hampyry 120 B. fAxkwuii omip BoabTMeTpa, SKIIO
Kpish HBOro npoxoauTtsb crpym 10 mA?

224. BusHauTe OMHip eJeKTPUYHOI JIaMIOM, CHUJIA CTPYMY B SKili JOpiBHIOE
0,5 A opu mampysi 120 B.

225. Ilpu manpysi 1,2 kB cujsa cTpyMy B KOJIi OZHOTO i3 GJIOKiB TesieBizopa
mopiBHIOE 50 MA. BusHauTe oIrip KoJa IILOTO OJIOKA.

226. fIky Hanpyry Tpeba HPUKJIACTHU IO HPOBigHMKA, omip axoro 1000 Owm,
100 OTPUMATH B HBOMY CHUJIY CTPyMy 8 MA?

227. Y macmopTi ammepMeTrpa HaIMcaHo, M0 oro omip mopiBHioe 0,1 Om.
BusnauTe mampyry Ha s3aTHCKauax aMIepMeTpa, AKIIMO BiH IIOKa3ye CUIY
ctpymy 10 A.

228. BusHauTe Hanpyry Ha KiHIAX NOPOBiJHUKA, OIip AKOro AOPiBHIOE
20 Om, akImo cuja cTpymy B npoBigaury 0,4 A.

_|_I
‘E_

®

‘E_

Pisens B

229. Kpisb ogHY eJIeKTPUUHY JaMOy mpoxoauTh 3apan 450 Kia 3a xowxmi
5 xB, a uepes apyry — 15 Ka 3a 10 c. ¥V akiii i3 jaMnO cuia eIeKTPUYHOTO
cTpymy Oinprina?

230. CKinmbKM eJIeKTPOHIB IPOXOAUTE 34 CEKYVHAY KPish IMOIEepeuHnii mmepe-
pis mpoBigHUMKA, AKIIO CUJa CTPYMY B HbOMY AOPiBHIOE 5 A?

231. Kpisp momepeuHU# mmepepis MIPOBiIHUKA B eJIeKTPUUYHOMY KOJIi IIoce-
KyHAau mnpoxoauTh 3,1 - 10'® emexrponis. BusHaure cuiay CTpyMy B KOJI.
CKiJTbKY eJIEKTPOHIB HMPOXOAUTH KPidh IOIEePeUYHUl IIepepis cmipaii egex-
TPUYHOI JIAMIIX B IILOMY KOJi?
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3

Man. 180

232. Ha wmagonry 180 3o00paskeHo ImIKaIu
BUMipOBaJbHUX TpumaaniB. Ik HasmBaroTbCA IIi
npunagu? Iasa BuMipoBaHHA AKOI ¢isuuHOol Beu-
YMHU iX BUKOPUCTOBYIOTHL? Ha sike MaxcuMmaibHe
3HAaYeHHA BUMIiPIOBAHOI BEJIMUMHU PO3PaxoBaHUM
KOoKHMI i3 mpumaazniB? fAxka 1iHa mogiakm IMKaJ
npuaaniB? fIke sHaueHHA BUMipIOBAHOI BeJIWUYUHU
MOKAa3ye KOMHUK i3 mpuaagis?

233. Ik 3a MOIMOMOrOI0 BOJLTMETPA BU3HAUUTHU
TOJIIOCH JsKepeJtia MOCTiHHOTO cTpyMy?

234. Yomy o1mip € omHieo 3 HAWMBAKJIUBIIINX Xa-
PaKkTepPUCTUK ITPOBITHUKIB?

235. Homy Bci MPOBiZHMKM IIEBHOIO MipOIO CHPHU-
YUHAIOTh OIIip HANIPAMJIEHOMY PYXY 3apAmiB yce-
penuHi mpoBigHMKa?

236. Yu moskHa Bim OaTapel akyMyJIsITOPiB HAIIPY-
roio 12 B orpumaTu y TPOBIZHUKY CHJIY CTPYMY
140 MA, AKIIO0 OIIip NIPOBIAHMKA [JOPiBHIOE
100 Om?

237. Y enextpomepe:xky Hampyroo 220 B ysBi-
MKHYJH €JeKTPUUYHMN YaWHUK i HACTiJILHY JaM-
my. Omip HarpiBaJbHOTO ejJeMeHTa YallHWKA [O-
piBHIOE 22 OM, OIIip HUTKU PO3KapeHHS JaMII —

240 Om. BusHauTe cuIy CTPYyMY B KOKHOMY i3 mpuJIaIiB.
238. Ilig yac omocepegKOBaHNX BHUMipIOBAaHbL OHOPY pesucTopa cdoTorpa-
dyBanmu ammepmerp i BoabT™MeTp (Maj. 181). Busnaure omip pesucropa.

500 600

V @

539 Ne52163

Man. 181

§ 30. 3AAEXHICTb OIOPY TMNMPOBIAHHUKA
BIA UOTO AOBXHUHU, NMAOLI MNOIMNEPEYHOIO
MEPEPI3Y TA MATEPIAAY. PEOCTATU

Bu Bixe 3HaeTe, 110 TPUUYNHOIO €JEKTPUYHOTO OIOPY IMPOBiTHUKA € B3a-
€MOJisl BIIPHUX €JeKTPOHIB 3 MOHAMHM KPUCTAJIYHUX I'DATOK MeTary. Poas-
TJISHEMO Telep, BiJl 4oro 3ajie;KUTh OIIip mpoBigHuKa. IJa mboro mposese-

MO Taki mocJainu.
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Hocaimg 1. B enextpuuHe koao (may. 182) BMuUKaTMMeMO II0 uepsi
IPOBiTHMKM, IKi BUTOTOBJIEHI 3 OMHAKOBOIO MaTepiajgy, MaloTh OJHAKOBUI
momepevHnii pospis, ame pisHi moBxuHM. CHUIYy CTPYMY BHMipOBATHMEMO
aMIIepMETPOM, a HAIIPYT'y — BOJBTMETPOM.

©®

Man. 182

IIpoBiBImI mocaimm, JOXOAMMO TaKOTO BHMCHOBKY: IO JOBIIHI IIPOBin-
HUK, TO OiIbIINil ioro edekTpuuHuii omip. Tod6To, v JOBIIOMY IPOBiAHUKY
YAaCTUHKU, 110 PYXaIOThCA HAIPAMIIEHO, 3a3HAIOTH Ha CBOEMY HLIAXY 0iJb-
moi mpoTumgii.

Hocaig 2. BMukaTumMeMo B eJIeKTPUYHE KOJO II0 Uep3i MpoBigHUKM, AKi
BUTOTOBJIEHI 3 OJHAKOBOT'O MaTepially, OZHAKOBOl IOBXKHHU, ajle MaloOTh
pisHi momepeuHi nmepepisdu. BumipaBIiu cuiy cTpymMy B OPOBiZHMKAaxX i Ha-
Opyry Ha iXHiX KiHIIAX, MepeKOHAEMOCHd: U0 TOBIIMH MPOBiTHUK, TO MEH-
MU HOro eJeKTpUYHuii omip. 30iJbllleHHA TOBIUHU IIPOBIJHMKA PiBHO-
3HaYHe «PO3MIIMPEHHIO pyciia», AKHUM PyXalTbCA 3apdaau, TOMY i omip
OPOBIJHUKA 3MEHIITYETHCH.

Hocaim 3. Temep B ejleKTpuYHe KOJO OyaeMo II0 Uep3i BMUKATH
OPOBiITHMKY OMHAKOBOI JOBKHMHHU Ta ILJIOINEI0 IOIIEPEeYHOro IIepepisy, aje
BUTOTOBJIEHI 3 PiBHMX PEUYOBUH. ¥ Pe3yJIbTATi BUABUMO, ITIO0 €JIEeKTPUIHUNA
OIlip NMPOBITHNKA 3aJIEKUTH Bi TOrO, 3 TKOI PEYOBHHM HOTO BUTOTOBJIEHO.
Ile mosicHIOETBHCA TUM, IO IPOBIAIHMKM 3 Pi3HMX MeTaNiB MAalOTh pPisHi
KPUCTAJIUHI CTPYKTYypH, OT)Ke, raJbMiBHA [is 3iTKHEeHL HOHIB i BIIbHHX
€JIEKTPOHIB BUSABJIAECTLCA Pi3HOIO.

Bumiesragany sajie;kHiCcTh OIMOpPY IIPOBiAHMKA Bij #1oro po3mipis i peuo-
BUHHU, 3 AKOI BUTOTOBJIEHO IIPOBiIHUK, yIepIlie BCTAaHOBUB AOCJiTHUM
nraxoMm I'eopr Owm:

OIip NPOBiTHMKA MPAMO IIPOIOPI[iHHUNA HOT0 MOBKHHiI, OO0EpPHEHO
MPONMOPIiHHUIA ILJIOIIi HOTO MOIEePEeYHOTro Mepepisy i 3aaekuTh Big pedo-
BUHH, 3 SKOI BUTOTOBJIEHO MPOBiTHUK.

3aJIe’KHIiCTh OIIOPY IIPOBiAHMKA BiJ pe4oBUHU, 3 SKOI 100 BUT'OTOBJIEHO,
XapaxkTepusyoTh CIEeIiaJIbHIM IapaMeTpoM — MUTOMHMM OIIOPOM PEUYOBHHH.

Iumomui onip pewosunu — ne (pisUUHA BEJIMUYNHA, N[0 MOKA3YE, AKMI
OIlip Ma€ BUTOTOBJIEHUH i3 Ii€I PeUOBMHM INPOBIiTHMK 3aBIOBKKH 1 M
i mIomero momepeunoro mepepisy 1 m2.
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SIKIT0 MOBXKMHY MNPOBIZHMKA IO3HAUUTHU JIiTEepow [, Ijaomly #Horo
IIOTIEPEYHOr0 IIepepidy — S, nutomMuii omip — p, TO Omip IPOBiAHMKA BU3HA-
YaTUMETBhCA 38 TAKO (DOPMYJIOIO:

{

R=p—.
S
I3 miei popmysiu MOKHA BUBHAUNTH IIMTOMUM OIIip PEUYOBUHU:
RS
p=—

l

Ockinbku oxmuuiieio omopy € 1 Om, OZMHUIIEIO ILJIOIII IOIEPEeYHOTO
nepepisy — 1 M2, oIMHNIEIO SOBXUHY — 1 M, TO OGUHUIICIO IUTOMOI'O OIIO-
py 6yze: 10Om -1 m2/1m=1Om - m.

Ha npaxTuiii miaomnly IIOIIEpeuYHOro Iiepepisy IIPOBiAHWKIB 3a3Bmuant
BUPAKAIOTh Yy KBAAPATHUX MijJiMeTpax, TOMY OAMHHUIIEI0 MHUTOMOTO OIIOPY
pedyoBUHU B IboMy pasi € 1 Om + mm?2/Mm.

Y Tabauni 11 momaHO BM3HAUYEHi €eKCIePUMEHTAJNLHO 3HAUEHHS IIUTO-
MOTO OIIOPY IIMHPOKO 3aCTOCOBYBAHUX HA IIPAKTHUIII PEYOBUH.

ITutoMmuii eIeKTPUUHUIL OIip Tabauuys 11
meaxkux peuoBuH (¢t = 20 °C)
PeyoBuna Om - a2 /m PeuyoBuna Om - a2 /™ PeyoBuna Om - 2 /M
Cpib6ao 0,016 CBunelnp 0,21 Hixpom 1,1
(cinaB)
Mins 0,017 Hikenin 0,40 dexpaJib 1,3
(cmiaB) (cinaB)
3oi0TO 0,024 Masranin 0,43 T'padit 13
(cmiaB)
Amominii 0,028 Koucranran 0,50 dapdop 1019
(crLiaB) (mopresnisaHa)
Boashpam 0,050 PryTs 0,96 E6Gowir 1020
3aiizo 0,10

Ax 6aummo 3 Tabaumi 11, HalkpalMMH NOPOBiTHMKAMH €JIeKTPUKU
€ ¢cpibso, Miab, 30710TO. AJle IJIA IPAKTUYHUX ITOTPed (HaopuKJIam, CTBOPEH-
HS eJIEKTPOMepe:k) IPOBiTHNKY BUTOTOBJISIOTh 3 aJIIOMiHiIo, Mifi i 3ajisa.

Y HarpiBasbHHX ejieMeHTaxX 3aCTOCOBYIOTHh HiXPOMOBIi I (pexpajieBi mpo-
BigHuKU. Papdop (mopiesaHa) Ta eOOHIT € UyJOBUMHU i30JIATOPAMH.

Bauumo, 1110 IJisi Pi3HUX PEUOBUH 3HAUEHHS IITMTOMOIO OIIOPY 3MiHIO-
IOThCS B Iy’Ke IMUPOKUX Me:kax. lle IOACHIOETHCA THUM, IO BOHU MAaiOTh
pPisHY BHYTpiMIHIO OyIOBY.

Ha mpaxTuii gacto JoBOAUTLCA 3MiHIOBATH CHUJY CTPYMYy B KOJi, PO-
Onssum ii To OinbIIOI0, TO MeHIOo0. Hampukian, 3MiHIOIOUN CHIYy CTPYMY
B €JIeKTPOILINUTII, MU PeryJIeMo TeMoeparypy ii marpiBamusa. Jas pery-
JIOBAHHSA CUJHN CTPYMY B €JIEKTPUUYHOMY KOJi 3aCTOCOBYIOTH CIIEIliajbHi
npuinaau — peocratu. Ha mamoHKy 183 mokasaHo 30BHINIHiT BuTJISAA pe-
ocraTiB (iX yMoBHe HO3HaUeHHs Imomamo B Tabuauii 9, c. 107-108). Taki
peocTaTy HA3WBAIOThL MOB3YHKOBUMH. Y HUX HA KepaMiuHMHN IWJIiHID
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Man. 183

HAMOTAHO ApPiT, HOKPUTHUI TOHKMM IIIAPOM OKAJUHI, TOMY BUTKH IPOTY
isospoBaHi oguH Big omHoro. Hamg oOMOTKOIO pO3MiIlleHO MeTaIeBUIl CTep-
JKeHb, Y3J0B AKOI'0 MOXKe IIepeMill[yBaTHCs IIOB3YHOK.

Big Teprsa moBsyHKa 00 BUTKHU IIap OKAJWHU IIil KOHTAKTAMU HOB3YH-
Ka CTUPAETHCA, 1 eIeKTPUUYHUNA CTPYM y KOJIi MPOXOAUTDH Bil BUTKIiB APOTY
IO IIOB3YVHKA, a KPidh HHOTO — Yy CTepKeHb, AKUII Mae Ha KiHIIi 3aTucKady.
Peoctar BMUKaoTh y K0JO 3a JOIIOMOTOIO ITLOTO 3aTHCcKaua I 3aTHcKaua,
3’eIHAHOTO 3 OOHMM 3 KiHI[iB 0OOMOTKM H PO3MiIlleHOro Ha KOPIIyCci peocra-
ta. Ilepemimyoun MTOB3YHOK II0O CTePsKHIO, MOYKHaA 30igbIiryBaTu abo
3MEHIIyBaTU ONip YBIMKHEHOT'O B KOJIO peocTara.

Ha mamionky 184 3o06paskeHo peocrar (a) i marasuHu omopis (6), 3a TOIIOMO-
TOI0 AKMX MOJKHA 3MiHIOBATH OIipP Y KOJIi He IJIaBHO, a CTPUOKOIOLiOHO.

Kosxuuit peocrar pospaxoBaHUil HA IIEBHUI OIip i HA IIEBHY HOIIYCTUMY
CUJIY CTPYMY, IIEPEBUINYBATH AKY He CJiZl, TOMy II0 O0OMOTKa peocTara

?Qagﬁageh

liadl

Man. 184 Man. 185
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MO2Ke posskapuTucs i neperopitu. Omip peocrara i HalbiJbIle JOTYCTHUME
3HAUYEeHHSA CUJIM CTPYMY 3a3HAaUeHO Ha KOpIIyci peocrara.

1 BUMipIOBaHHSA OIIOPY IIPOBIZHMKIB BUKOPHCTOBYIOTH IIPMJIANMN, AKi
Ha3uBamOThL oMmMeTpaMu. CKOpuCcTaeMOCS OAHUM 3 BUAiB OMMETPiB, AKi Oy-
BaIOTh Pi3HUX KOHCTPYKILiii. 11106 BuMipaTH omip mMpoBigHWKA, IpUETHAE-
Mo 10 Hboro omMeTp (Mas. 185). ITudpoBuii iHguKaTOp IMpUIany MOKasye,
10 oIIip mposigHMKa mopiBHIOE 0,64 OmMm.

f—
3ANMUTAHHA 0O BUBYEHOIO

1. Illo xapaKTepusye eJeKTPUYHUI OIip i AK HOro mo3HavyaoTh?

2. Big yoro 3ajiekuTh omip mposBigHmKa?

3. 3a aKo010 POPMYJIOI0 BU3HAYAIOTH OIIip HpoBigHUKA?

4. IlTo mokasye nuToMuii ouip? Koo JiTepoio HOro mMo3HA4YaA0Th?

5. fKi Bu 3HaeTe OAMHUIII ITUTOMOTO OIIOPY?

6. € mBa mpoBigHUKU. Y SKOTO 3 HUX OLJIBIINHA OITip, AKIIIO BOHU:

a) MaloTh OMHAKOBY AOBKHHY i IJIOIY ITOIEPEYHOTr0 Iepepisy, ajie OmguH
3 HUX BUTOTOBJIEHO 3 KOHCTAHTaHy, a APYyruii — 3 (expasrio;

6) BUTOTOBJIEHI 3 OJHAKOBOI PEYOBMHN, MAalOTh OJHAKOBY TOBIIUHY, aJjie
OIWH 3 HUX YABiui mOBIIMii;

B) BUT'OTOBJIEHI 3 OJHAKOBOI PEYOBUHU, MAalOTh OJAHAKOBY MOBXKHUHY, aJie
OOUH 3 HUX yABiui ToHIIMIA?

7. IlpoBimHUKY, POBTJIAHYTI y 3anuTaHHi 6, M0 Uepa3i IPUETHYIOTH IO OJHO-
To 1 TOro camMoro mKepesa CTPyMy. ¥ SKOMY BUOAIKY CUJa CTPyMy Oyme
0inbII00, a B AKoMy — MeHINow? IlopiBHAliTe KOKHY Hapy PO3TIAHYTUX
IPOBiTHUKIB.

8. fki KomcTpyKIIii peocrariB Bu 3HaeTe? Iasa 4oro iXx BUKOPUCTOBYIOTH?

JIABOPATOPHA POBOTA Ne 3

BumiproBaHHA onopy npoBigHUKa
3a JonomMororo amrnepmMeTpa i BonbTMmeTpa

MeTa po6oTu: HaB4UMTNCSA BMMIpIOBaTK OMip NPOBIgHWKA 32 AOMOMOroK amnepme-
Tpa i BonbTMeTpa. NepekoHaTucs Ha gocnigax, Wwo onip NpoBigHWKA He 3aneXuTb Bif
CUNN CTPYMY B HbOMY i HANpyru Ha Moro KiHuax.

Mpunagu i maTepianu: gxepeno CTpymy, AOCNiAXyBaHWIA NPOBIOHUK (HiXpomoBa
cnipanb), amnepmeTp, BONLTMETP, PEOCTaT, KNy, 3’ €4HyBanbHi MpoBOAN.

Xig poboTu

OsHaromTecs 3 npaBunaMm 6e3nekm XUTTEQIANbHOCTI Nig Yac BUKOHAHHS poboTH.

1. CkaamiTh eleKTpUYHE KOJIO, 3’€QHABIIHN IIOCJiZOBHO AMKEPEJO CTPY-
My, aMIepMeTp, MTOCIiMKyBaHUU MPOBiZHUK (cHipaJb), peocTar, KJaw4. o
KiHIiB cmipasi mpuegHaiiTe BOILTMETD (BPaxoBYHTe 3HAKU «+» 1 «—»).

2. HakpecaiTh cxeMy CKJIAJeHOTO eJeKTPUYHOr0 KOoJa.

3. BumipsaiiTe cuny cTpyMy B KOJIi i HAIpyry Ha IPOBiTHUKY.

4. 3a 1OIOMOTOI0 pPeocTaTa 3MiHITh OIIip KoJa ¥ 3HOBY BUMIipANUTE CUIY
CTPYMY B KOJIi Ta HAIpyry Ha IIPOBiTHUKY.

5. PesyabTaTu BUMipIOBaHb 3aIHUIIITL Y TAOJIHUITIO.

Ne mpoBigHuKA Cuna crpymy I, A Hampyra U, B Omip R, Om

1
2
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6. Kopucryrouncs sakomom Oma, 00YMCJIITHL Omip MPOBiZHMKA 3a JaHU-
MU KOKHOTO OKPEeMOro BUMipIlOBaHHA.

7. PegysnbTaTu o6umcIieHb 3anuMIiTh ¥ Tabauiio. [lopiBHaiTe omepkaHi
pesyJIbTaTu.

s monmuTaInBuUX

3a gaHnMHU POOOTH HAKPECTiTh rpadik 3a/eKHOCTI CUJIN CTPYMY B IPO-
BimHUKY Bif Hanpyru Ha ii Kinmax. IIpoamanaisyiiTe rpagik. 3a rpadikom
BHU3HAUTE OIip HNPOBimHWMKA IpH OyIb-IKOMY IIPOMiKHOMY 3HAUYEHHI CHJIN
CTPpyMYy.

PO3B’A3YEMO PA3OM

1. Omip Korymkm MmMigHOTO mpoTry mopiBHioe 1,5 Om. Omip apyroi xo-
TYIIKKX MiZHOTO OPOTY TaKOI'0 CaMOIo IOoIlepeuHoro Iiepepisy — 6 Ow.
VY cKinbKM pasiB HOB:KHHA APOTY OAHiel KOTYIIKM MeHIIa 3a iHImy?

Bionosidv: BimomMo, III0 OIip HPOBiAHMKA HPAMO HPOIOPILHAHHI IOro
mosxkuHi. OToKe, 1[0 KOPOTIIUHN MigHME ApiT, TO MeHIIui fioro omip. 3Bix-
CU BUILINBAE, IO AOBXKMHA MiJHOTO APOTY B IePIIiii KOTyHIili B 4 pasu
MEeHIIIa, HiXK y ApYTii.

2. PeocTaT BUTOTOBJIEHO 3 HiKeJliHOBOTO APOTY 3aBHOBKKMU 40 M i mio-
e nomnepeuroro mnepepisy 0,5 mm2. Hampyra Ha saThckadax peocTara
cramoBuTh 80 B. Busuaure cuiy cTpymy, II[0 IPOXOAUTH KPidhk peocTar.

O awuo: PosB’asanusa
=40 m Cuny cTpymy BuU3HAaumMO 3a 3akoHoM Oma:
S = 0,05 mm? U
U=80B I=—,
p =0,40 Om - mm2/Mm ) kR

5 AJle HaM HeBigoMwuii oIip HiKeJiHOBOTrO ApPO-
I -7 .,

Ty. Moro BusHauuMO 3a (popmyJioo R = pg.

ITuromuii omip p gismaemocs 3 Tabauii 11. Toxi cmuya cTpymy Bu3HA-

yaTUMeThbCA 3a (popMyJor0:

=9

ol
IligcraBuBININ 3HAaUEHHS, OTPUMAEMO:
I=80B"-0,05mm2: (0,40 Om - mm2/m - 40 m) = 0,25 A.
Bionosidv: cuna cTpyMmy B peoctati mopisuioe 0,25 A.

brr 3A0AYI TA BNPABM

PiBens A

239. V¥V cKinxbKM pasiB i AK 3MiHUTBCSA OIIip IMPOBiAHMKA, AKIIO HOTO I0-
BJKUHY 30iabITUTH B 5 pasin?

240. IIpoBixg pospizasu HA TPH YACTUHMU i CIJIeIH B OSUH. ¥ CKLIbKU pasiB
3MiHUBCA oIip mpoBoay? 36iMLIITNBCA BiH UM 3MEHIIIUBCA?

241. JTo 6yamHKY mimBemeHo Kabesb 3 MiTHUMH JKUJIaMHU 3arajJbHUM IIOIe-
peunum nepepizom 100 mm2. Tosskuna xabensa gopisaoe 80 m. Busnaure
moro oirip.
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242. BusHauTe OIIip KOKHOTO KijloMeTpa MiZHOTO TpaMBaiHOT'O IIPOBOAY,
MONepeuYHnil mepepis AKoro mopisuioe 51 Mm2.

243. PosrasaabTe OyAb-IKUHA peocTaT. YKaxiTh, HA AKUI OIip i Ha AKY 10-
MYyCTUMY CHUJIy CTPYMY BiH po3paxoBaHUii.

244. Ha peocrari manucano «50 Om; 0,2 A». IIlo me osznauae?

245. Tlorpi6bHO BUTOTOBUTH peocTaT Ha 5 OM 3 HiKeJiHOBOTO IPOTY ILIO-
miero mormepevHoro mepepisy 0,2 mm2. Axoi moB:KuHM IpiT moTpibeH maa
nsoro?

246. Kpiss MOTOK i30/L0BaHOI0 MigHOTO APOTY IpoxoauTh ctpyMm 0,05 A
npu Hampysi 8,5 B. fIka moB:KuHA IPOTY B MOTKY, AKIIO HOT0 IONEePEUHUIA
nepepis mopisuoe 0,5 mm2?

Pisens b

247. YueHb yCTAHOBUB HA CTOJIi JIaMITy BiJi KMUIIIEHbKOBOTO JiXxTapuka. ba-
Tapeio rajJbBaHiUHMX eJeMeHTiB BiH po3MicTHB Ha IMiAJa03i mig cToJjioM
i 3’egHaB ii 3 JIaMIIOI0 3a JOIIOMOIOI0 ABOX TOHEHBKMX AJIOMIiHi€BHUX IIPO-
Bimuukis. HesBa:xkatouu Ha Te, 110 OaTapesa Oyjaa HOBOIO, JlaMIa CBiTHIacs
noraHo. ITosacHiTE YoMy.

248. Kpisp HiKesiHOBUII IPOBIAHUK 3aBIOBKKU D M, HOIEPEUYHHNI IIepepis
axoro 0,12 mm?, mpoxoguThk cTpyMm cmiaoio 1,5 A mpu "Hampysi 24 B. Bu-
3HayTe MUTOMUHU OIIip HiKeiHy.

249. Omip npoBigauka mopiBHIoe 20 OM. Ha ckinbku piBHHUX yacTuH Tpebda
ioro poapisaTtm, 1106 OIip CHJEeTeHHWX B OAWH IIPOBil YACTUH CTAHOBUB
5 Om?

250. Peoctar omopom 30 Om mae 50 BuTkiB. Ha ckiabKu 30iabIIyeThCSA
OIlip y KOJIi, AKITO BBIMKHYTHY ITOCaimoBHO 15 BUTKiB peocrara?

251. Jlyisa BUTOTOBJIEHHS CIIipaJii eJIeKTPUUYHOTO HarpiBHUKA, PO3PaX0BaHO-
ro Ha Hanpyry 120 B i cuay ctpymy 5 A, BUKOPUCTOBYETHCS HiXpPOMOBUIA
NIPOBiAHUK momepeyHuM mnepepizom 0,3 mm2. BuszauTe [OBXKHHY IIHOTO
OPOBiTHUKA.

252. Ckinbkm Tpeba B3ATH METPIiB MIiZHOTO IPOTY, IIOHEPEUHUI IIepepis
axoro 2 mm2, mob ioro omip G6yB TAKMM caMUM, SK OIip aJOMiHieBOro
IPOTY 3 IOIIepeuHuM Iepepizom 5 Mmm2 i 3aBmoBKKu 17 Mm?

253. fxwuit omip cmipaJi JaMOu B po3KapeHOMY CTaHi, SKIO IPU HAOPy3i
220 B cuxa ctpymy B Hiit mopiBuioe 0,44 A?

254. Busumaure mMacy MiZHOTO IIPOBOAY, SKUH IMOTPIiOHME IJIA IIPOBEIEHHS
moBiTpsAHOI JIiHIl BaBHOBKKH 2 KM, AKIO ii omip Mae mOpiBHIOBATH
1,36 Om.

§ 31. NMNMOCAIAOBHE 3’€AHAHHA
MPOBIAHUKIB
EnexkTpuuni KoJia, 3 AKUMU JOBOJUTHCS MAaTH CIIPABY eJeKTPUKAM,
CKJIaMAIOThCA He 3 OJHOTO CIOKMBada eJeKTPOCTPYMY, a 3 KiIbKOX pis-

HUX, IKi MOXKYTH OyTH 3’€mHaHi MiXX co00i0 HOCIiZoBHO, mapaJjieJbHO abo
HOCJiIOBHO # mapaJjesbHo (3Mimrame 3’eTHaAHHS).

IIpu mocaimoBHOMY 3’€¢mHaHHI CHOKMBAYiB (IIPOBiTHUKIB) IX 3’€THYIOTH
0 uep3i ogMH 3a OTHUM 0e3 po3rajy:KeHb IHPOBOIIB MiK HHMM.
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- —

o

Man. 186

Hocaix. o mkepena cTpyMy HOpPHUETHAEMO MOCJHiIZOBHO IBi JamMmu
(man. 186, a), HaKpecanMO CXeMy IILOT0 eJeKTPUUYHOro KoJsa (maja. 186, 6).
SIKIIO BUMKHEMO OOHY JIAMITY, TO KOJIO PO3iMKHETBhCs, I Apyra Jiamiia Ta-
Ko:k moracHe (Mmaiu. 186, 8).

ITocaimoBHO 3’emHaHi, HATPUKJIAL, IPUIAAU B €JIeKTPUUHOMY KOJi, 30-
OpaskeHOMY Ha MaJOHKY 177 (muB. c. 129).

IIpu mocaimoBHOMY 3’€¢qHaHHI HNPOBIZHUKIB cuia cTpymy B Oyab-aKii
YACTHHI €JIEKTPUYHOTO K0Ja OTHAKOBa, TOOTO

I-1,-1,

IToBra mHanmpyra U B KoJIi Ipu mMOCITiZOBHOMY 3’€¢IHaHHi, a00 HAIpyra Ha
MoJII0CaX AjKepesia CTPyMY, TOPiBHIOE CyMi HAIPyr Ha BCiX OKpeMHUX Ii-
JAHKAX K0JIa, TOOTO (I IBOX TiJIAHOK)

U-U,+U,

Toxi srizmo i3 3akomoM Oma MOKHA OiNiTH BHCHOBKY, IO 3araJibHM
omip Kosa R mpu mociigoBHOMY 3’€IHaHHI TOPiBHIOE CyMi BCiX OmOpiB
OKpeMMX HPOBiTHUKIB a00 OKpeMHX OiJITHOK Ko0Ja, TOOTO (I ABOX
IPOBiTHUKIB)

R =R, +R,.

—)
3ANMUTAHHA 0O BUBYEHOIO

1. YoMy onuH 3 BUAIB 3’€IHAHHA MPOBIAHNKIB HA3MBAIOTH IOCTiJOBHUM?

2. ITosicHiTh, YoMy cHJIa CTPYMY IIPU MHOCJiZOBHOMY 3’€IHAHHI ITPOBITHUKIB
Ha BCiX miJIAHKAX OJHAKOBA.

3. Homy mpu mocCaiZoBHOMY 3’€JHAHHI ABOX CIIOKMBAYIB CIPaBIKYETHCA
dopmyna R = R, + R,?

4. ITosicHiThb, YOMY HAIIPyTW Ha MPOBiAHWKAX Ta IX OMOPM IIPU MHOCJIiZOBHO-
My 3’eqHAHHI I/ OyAb-AKOI mapu HMPOBIAHMKIB MOB’s3aHi CHiBBigHOIIEH-

B

IR

2

U, _

HAM:
2

JJABOPATOPHA POBOTA N: 4

JocnigXeHHA eNneKTPUYHOro Kona
3 nocrigoBHUM 3’€AHAHHAM NPOBIAHUKIB

MeTa po6oTu: JocnignuTn eneKkTpuYHi korna 3 NocrnigoBHUM 3’€AHAHHAM NPOBIAHU-
KiB, NepeBipuTN 3aKOHM NOCMIAOBHOIO 3’€AHAHHS NPOBIAHUKIB.
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Mpunagn i wmartepianu: gxepeno cTpymy, Habip ApPOTAHUX pPeE3UCTOpIB:
1, 2, 4 OM, HM3bKOBONbLTHA NamMna Ha niacraeui (Ha 2,5 abo 3,6 B), amnepmeTp, BOMbT-
MeTpu, peocTtat nabopartopHun (6 Om), kntoY, 3’€aHyBanbHI NPOBOAMN.

Xig poboTu

OsHarnomTecs 3 npaBunaMm 0e3nekn XXUTTEQIANBHOCTI Mg Yac BUKOHAHHS poboTu.

1. Busuaure 1miny mOJiJIKM IIKAJ aMIIepMeTpa i BOJIbLTMeETpA.

2. HakpeciTh cxemMy eJeKTPHUYHOTO KO0JIa, IO CKJIAMAEThCA 3 JKepeiia
CTPYMY, OBOX PE3UCTOPIiB i eJeKTpuUHOI JaMIu, 3’€IHAHUX MOCJIiZOBHO,
aMIIepMeTpa, BOJbBTMETPIB 1 KJioua.

3. CkIagiTh eJleKTpUUYHE KOJO 3a HAKPECJEeHOI CXeMOIO.

4. BumipaiiTe cuiay cTpyMy B eJIeKTPUUYHOMY KOJi ¥ HaOpyry Ha pesuc-
TOpax Ta eJeKTPUUHill jaMmmoi. PesyiabTaTu BUMipOBaHb 3aOUIIITHL y Tab-
JIUITIO.

Hampyra, B Omip, Om
Cuia U Ha
Ne mo- | eTpy- U,na | Uyna | U;Ha | pesuc-
cmny IMSZX pesuc- | pesmuc- | jammi | Topax | R, R, R, R
’ Topi R, | Topi R, R, i mammi
R

5. BusHauTe omopu Pe3nCTOPiB, €JIeKTPUYHOI JIaMIIM Ta 3aTaJbHUI OIIip
KoJa.

6. IlepeBipTe 3aKOHM MIOCIiZOBHOro 3’€¢IHAHHSA IIPOBiZHMKIB. 3pobiTh
BUCHOBKH.

Jlna monuTauBux

3’egHaiiTe MOCHIiTOBHO TPU OJHAKOBOI MOBMKHWHH Ta 3a ILJIOIIEI0 IIoIIepe-
YHOTO Ilepepisy IPOBiTHUKU, HANPUKJAJL MimHuil, 3aaisHuil i amiominie-
Buii. IlpuenHaiiTe eJleKTPUUHY JIaMIIOYKY IIO 4Uep3i A0 KiHI[IB KOYKHOIO i3
OpPOBiAHUKIB. ¥ SKOMY BUIAIKy ¥ YOMY CHipaJib JIAMIIOYKH PO3KAPIOETHCS
HamOineme? Ha KiHIAX AKOro 3 TPhOX IIPOBIAHWKIB HalOiabIlIa HAIIPyTa,
SAKIIO BU BUKOPHUCTAJU SAK AMKEPEJO CTPyMy OaTapeio raJbBaHIUHUX eJie-
MeHTiB Hampyroio 4,5 B?

§ 32. MNAPAAEABHE 3’€EAHAHHSA MPOBIAHUKIB

ITocaimoBHO 3’egHAaHi mpHUIagM IPAIIOIOTHL YCi pPasoM y 3aMKHYTOMY KOJi
a0o Bci He IIPAIIOIOTh ¥ HE3aMKHYTOMY, a Iie He 3aB:KIu 3pyuHo. Hampukaan,
IIJIsT OCBiTJIEHHS OyAWHKY a00 KiMHaTH HeMae IIoTpedu, 1100 OJHOYACHO CBiTH-
JU Bci Jammi. ¥ pasi iX mocaimoBHOro 3’€THAHHSA, BUMHUKAIOUN OTHY 3 JIAMII,
MU BUMHUKAEMO ¥ perrty. fIKIo Tpeba, 11100 IpHIagy MPaIioBaad B KOJi He-
3aJIe;KHO, TO BUKOPHCTOBYIOTE HapajeabHe 3’€THAHHSA IIPOBiTHUKIB.

IIpu mapaaensrHOMY 3’€IHAHHI CIIOKUBAYiB (IIPOBITHUKIB) BUBOON KOJK-
HOTO 3 HUX IIPUETHYIOTH A0 CIIIJIBHOI OJS BCiX ImMapu 3aTHCKAYiB (TOYOK
a0o0 By3IiB KoJa).
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Man. 187

Ha mamronky 187, a mokasaHo mapaJjejibHe 3’€JHAHHS IBOX €JeKTPUU-
HUX JIaMIO, a Ha MaJioHKYy 187, 6 — cxemy 1mboro 3’emmanusa (y Toukax A
i B — Bysau KoJja). AKImo ogHy JlaMIly BUKPYTUTH, TO ApPYyra IPOIOBIKYyBa-
THMeE CBiTHTHCH.

Bukonasmu momiOHi mocaigu, mepeKoHaeEMOCs, IO HAIpyra Ha TiJIAHITL
KoJa AB i Ha KiHIEX ycix mapajielbHO 3’€IHAHUX NMPOBITHUKIB omHA-
KOBa, TOOTO

U=-U,=-U,

Y mobyTi # TexHiIi 3pyYyHO 3aCTOCOBYBAaTH HapajiebHe 3’€THAHHA CIIO-
"KUBaYiB, OCK1JIbBKM BOHM PO3PaxOBaHi Ha OJHAKOBY HaIIPyTy.

IIpu mapanensbHOMy 3’enHanHi ctpyM I y Touri A (mas. 187, 6) posra-
JIysKy€ThCA Ha ABa cTpymu — I, Ta I,, AKi CXOOATHCA 3HOBY B TO4li B, 10-
mi0HO J0 TOTO, AK IOTIiK BOAM B PiuIlli pPo3miadeThcs HA ABAa PYKaBU, IO
mOTiM 3HOBY cxXomAThbca (Maj. 187, 8). Crae oueBUIHUM 3B’A30K MiK 3HA-
YeHHAMH CUJIM CTPYMY B TiJIKax mapajieJbHOTO KOJa.

Cuna cTpymMy B HepoO3TrajdysKeHil TiIAHIII KoJa TOPiBHIOE CyMi CTpPyMiB
B OKpeMHUX IMapajiebHO 3’€IHAHUX MPOBiTHMKAX, TOOTO

I=1,+1,

IIpu mapanenbHOMy 3’eqHAHHI Hi6U 30iJbINYETHCA TOBIIWMHA HIPOBiTHNI-
Ka, TOMYy 3araJbHUI Omip KoJia 3MEHIIIYETHCA i CTae MEHIIWM BijJ OIopy
KOXKHOTO 3 MPOBIZHMKIB, YBIMKHEeHUX y KoJio. BuKopucToByoumum 3a-
ko Oma, MOKHA BUBECTHU CIIiBBIIHOINEHHA OJA BU3HAUEHHS 3arajbHOTO
OIIOPY KOJIa IPHU HapajieJbHOMY 3’ €IHaHHI:

1 1 1
— =+ —.
R R, R,

SAKIT0 KOJI0 CKJaZaeThcsA 3 ABOX IapajelbHO 3’ €IHAHUX OTHAKOBUX
Jamn 3 onopoM R KoKHa, TO 3arajbHUil omip Kona R Oyzne BABiui MeHIIMA
Bim omopy oxHiel nammu: R =R /2.

B enexTpumuHMX KOJAX UYACTO 3YyCTPiUaeThCAa TaKOMK B3MilraHe, abo
CKJaaHe, 3’€IHAHHA, SJKe € KOMOiHAI[ieI0 IIOCJIiJOBHOrO I IapaJelbHOTo
3’emHadb. Y BUIAAKY TPHOX PE3MCTOPiB MOKJIMBI ABA BapiaHTH 3MillIaHOTO
3’egHanuA. Y mepiaomy Bumagky (Man. 188, a) € aBi mociizmoBHO 3’emHaHi
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R,

R,
o
R3
©® 1

Man. 188

IiIAHKY, OOHA 3 AKUX € IapajelbHUM 3’€¢IHAHHAM. 3arajJbHUI Omip KoJja
B IILOMY BUIIAQAKY
R
R=-R,+-af2_
R, + R,
Y apyromy Bumaakry (maju. 188, 6) Bce KoJo ciim posrasagaTu Sk Iapa-
JenbHe 3’eIHAHHS, y AKOMY OJHA TiJIKa caMa € IOCJHiZOBHUM 3’€THAHHIM.

R;(R, + R,)
R, + R, + R4

[ GigbIIoro umciia pesucTOpPiB MOKYThH OyTH CKJIameHi piswi, cKJan-
Himmi cxemu 3MiImmasHoro 3’€gHaHHSA.

3araJpHHUI OIIip KoJia B I[bOMY BUIanaky R =

—
SANMNTAHHA 0O BUBYEHOIO

1. Yomy mpu mapajieJbHOMY 3’€JIHAHHI ABOX IIPOBiAHUKIB CIIPaBAKYETHCS
dopmyna I =1, + 1,?

2. Yomy Ha TIpaKTUIl IapajiejbHe 3’€THAHHA OPOBiTHUKIB € HaWMIOIIUpPEeHi-
muM 3’egHAHHAM?

3. ITosicHiITH, YOMY 3aKOH 3arajbHOTO OIIOPY AJS IIapajieIbHOTO 3’€THAHHS
1 1 1

IBOX MPOBiHWMKIB Mae Takuii BUA: — = — +—.

R R, R,

4. [loBexmiTh, 1[0 TpU NapajeJbHOMY 3’€THAHHI Ccmja CTPyMy B KOXKHOMY
3 OyIb-AKOl mapu IPOBiAHMKIB Ta IX OmopM HOB’s3aHi CIiBBiJHOIIIEHHIM
I R
1 _ Y

lZ Rl .

5. Yomy mapaJjiesnbHe 3’€qHAHHSA IPOBITHUKIB € eKOHOMIiUHIiIIIMM, HiX IOCJIi-
moBHe?

JIABOPATOPHA POBOTA Ne 5

LdocnigxeHHA eneKTPUYHOro Kona
3 naparnesnbHUM 3’eQHaHHAM NPOBIAHUKIB

MeTta poboTu: JOCniaNTM eneKkTpUYHi Kona 3 napanenbHUM 3'egHaHHAM NpoBia-
HUKIB, MEPEBIPUTU 3aKOHW NaparnenbHOro 3'eqHaHHSA MPOBIQHWKIB.

Mpunagu i maTepianu: gxepeno cTpymy, Habip ApoTaHux pesuctopis: 1, 2, 4 Om,
HU3bKOBOJILTHA NaMna Ha nigcTaBsui (Ha 2,5 abo 3,5 B), amnepmeTpu, BONbTMETP, pe-
octat nabopatopHun (6 Om), koY, 3’eAHyBarnbHi NPOBOAMW.

Xig poboTu

OsHaviomTecs 3 npaBunammn 6e3nekn XUTTELIANbHOCTI Nif Yac BUKOHAHHSI poboTu.

1. BusnauTe IiHy HOSIJIKM IIIKaJ aMIIepPMETPiB i BoJbTMeTpa.

2. HakpecsiTh cXeMy eJIeKTPUYHOTO KO0Ja, IO CKJIAJAETHCA 3 JXKepeJia
CTPYMYy, ABOX OIIOPiB i eJeKTpMUYHOI JaMOu, 3 €IHAHUX MOapajesbHo,
aMIlepMeTpiB, BOJIbTMETpA 1 KJIIoua.
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3. CKIamiTh eJeKTpUYHe KOJIO 33 HAKPECJIEHOI CXEeMOIo.
4. BumipaiiTe cuiy cTpyMy B eJeKTPUUYHOMY KOJi I HAmpyry Ha OIIO-
pax Ta eJleKTpUUHil Jammi. PesyabTaTu 3amuIliTs y TaOJIUIIO.

Cuna crpymy, A Omip, Om
Ha- I B pe-
Ne o= | o ora | I, pe- | I,Bpe-| I, aucTo-
CIMAY | [y’ B |sucropi|aucropi |B mammi| pax R, R, R, R
R, R, R, i mammi
R

5. BusHauTe OIopM Pe3UCTOPiB, €IEKTPUYHOI JIAMIIN Ta 3araJbHUHA OIip
KoJia.

6. IlepeBipTe 3aKOHM HapajeIbHOTO 3’ €IHAHHS IPOBiAHUKIB. 3pobiTh
BHUCHOBKMH.

Jdas monmuTauBux

CraagiTh, eJleKTpUUYHE KOJIO 3 TrajJbBaHIiUHOro ejeMeHTa abo Garapei
raJbBaHIYHUX €JeMEeHTiB, eJIeKTPUYHOI JIAMIOYKM BiAIIOBiZIHOI HaANpPyru
i TppOX BUMUKAUiIB, YBIMKHEHUX Y KOJIO TaK, I[00 YHACHiZOK 3aMUKAHHSI
KOXKHOIO 3 HIUX OKpPeMO JIaMIIOUKa cBiTmjaachk. llepeny TuM AK 3aMUKaTH
IPYruii BUMMKAad, po3MukKaiTe nmepmunii. HakpeciiTh cxeMy Taxoro xoJia,
e BUKOPUCTOBYEThCS el CIIocib 3’eqHaHHA BUMUKAUIB.

PO3B’A3YEMO PA3OM

1. Isa nposigauku onopamu R, = 2 Om i R, = 3 Om 3’enHaHi mocmifos-
Ho. Cuya crpymy B KoJai gopisuioe 1 A. BusHaure omip Koja Ta Hampyry,
OpUKJIageHy A0 BCiX MiJAHOK KoJa.

I,=1,=1T=1A.
: 3araJbHII OIIip KOJa CTAHOBUT:
R =R, + R,;

Hamo: PosB’asanusga
R, =2 Om Cuma cTpyMy B yCiX IIOCHiZOBHO 3’€IHAHUX
R, =3 Om MIPOBiTHUKAX OZHAKOBA:
I,=1A
72U

R=20Mm+ 3 Om = 5 Om.
3a sakouom Oma: U=IR, U=1A-50m=5 B.
Bionosidv: 3aranbuuii ouip kosa 5 Om, Hampyra 5 B.

2. B ocsiTiroBasibHy MepeKy KiMHATH BBIMKHEHO ABi OZHAKOBI eJeK-
TpuuHi Jamnou. Omip KoykHoI samnu mopiBHioe 440 Om, Hampyra B Mepe-
ki — 220 B. Buszaure 3araJabHUI OIIip KoJia Ta CHUJIY CTPYMY B HiABimHmMx
POBOJAX.
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Hano: Poss’asaunusa

R, =R, =440 Om SIKIIo omip JaMm OZHAKOBUII, TO HPHU IIapa-
R, = R, = 440 Om JleJIbHOMY 3’€THAHHI NMPOBiAHUWKIB BiH mopiBHIO-
U=220B Batume R = R /2.

R—21-2 R=440 Om : 2 = 220 Om.

3a 3akouom Oma:

g; I=220B:2200m =1 A.

I =
Bionosidv: saranbpuuil onip xoxa 220 Om, cuaa ctpymy 1 A.

=
3A[lAYI TA BNPABU

Pisens A

255. [Ins HOBOPiIUHOI AJNMHKY IIOTPiOHO BUTOTOBUTHU TiPJIAHAY 3 OTHAKO-
Bux 12-BOJBTHUX JaMO, 100 yBIMKHYTH ii B OCBIiT/IIOBAJILHY MeEPeEXKY
220 B. CkinbKu Tpeba B3ATH TAKUX JAMII?

256. B ocsiTsioBanbHy Mepexky 220 B yBIMKHYJIHM ITOCTiIOBHO MBI €JI€KTPUY-
Hi JaMIOM 3 OJHAKOBHM OHOpPOM. SIKOI0 OyZe Hampyra Ha KOMKHIiH 3 jamir?
257. Omip KoJia, IO CKJIAJAETHCA 3 ABOX IIOCJHiMOBHO 3’€THAHUX OJHAKO-
BuUX JaMIl i peocrara, mopiBHioe 1020 Om. AxKwuii omip KO:KHOI JaMmiiu,
SAKIIO oIIip peocrara jgopiBHioe 120 Om?

258. HakpeciTs cxemMy KoJia, 10 CKJIAJa€ThCA 3 aKyMYJIATOPa, eJIeKTPUIHOI
JaMIN, peocTaTa i BUMHKAaua, 3’€IHAHUX 34 MOIIOMOIOI0 IIPOBITHUKIB ITOCJIi-
JIOBHO.

259. dAx smiHuUTLCA cuyia CTPyMy B SJMHKOBiM ripmammi, AKIo g0 Hel
MIOCJIiIOBHO IPUETHATH Ile OAHY JaMny? K sMiHUTBCA CBiTiHHA JaMII?
260. fdka aruHKOBA TipJaAHIa 3PYyYHiIla: 3 MOCHIZOBHUM UM IIapajebHUM
3’eqmanuaam? Yomy?

Pisens b

261. B ocBiTaoBagbHY MEpPE)KY BBIMKHYJM IIOCJHiZOBHO ABi jJjamMOm 3 pis-
HUM ommopoM. fIka 3 HuUX cBiTUTHMeThCS Ackpasimie? Yomy?

262. Jlns ocBiT/IeHHS TpaMBalHOTO Baroma BUKOPUCTOBYIOTEH 120-BoabTOBi
eJIEeKTPUYHI JIaMIIM, X0Ua HAIpyra B KOHTAKTHIilI Mepe:Ki TpaMBasi CTaHO-
Buth 600 B. fAx maroTh OyTH BBIMKHEHi B TaKy Mepe)Ky JIaMIIM, II[00 Ha
KOKHY 3 HHUX IIpUIlafaia HopMajabHa Hampyra?

263. Cason TpoJieiibyca ocBiT/II0eThCA 14-Ma miadoHAMY, Y KOKHOMY 3 AKUX
€ Jamma, pospaxoBaHa Ha mHamnpyry 120 B. Ille omHa Taka JiamMma cayrye AJs
OCBiTJIEHHs HOoMepa Mapiipyty. HakpecrniTh cxeMy BMUKAHHS BCiX JaMII
Y KOHTaKTHY Mepe)Xy TpoJeiidyca, Hampyra B akiii cramosuTb 600 B.

264. CknagiTh HaWIPOCTIITy cxeMy IMOKEsKHOI curHaJisarii 3 b KiaouamMu
B Pi3HUX MYyHKTax, MKepejoM CTPYMYy H OOTHUM I3BiHKOM.

265. Ogun 3 yuHiB BBasKae, IO IIHYP, AKUH 3 €THAHUNA 3 €JIEKTPUUYHOIO
IJINTKOIO, — Ile ABa HapajejibHO 3 €IHAHUX IIPOBiIHMKM, a iHIINHA yuyeHb
IOBOAUTDH, IO IIi IIPOBiAHMKM IIOCJiOBHO 3’€IHAHI 3 €JIeKTPUUYHOIO IIJIUT-
Koo. Yua gyMKa IpaBuiabHA i yomy?

266. Tl'ipaaaga kiMmHaTHOI AJUHKYN Mae 24 gamnu. AKIMo oxHa 3 JaMiI Ifiel
TripJsSHIN IIePeropuTh, TO PeIlTa JIaMII IIepecTaTh CBiTuTHCA. A AKIIO IIe-
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peropuTh OAHA 3 JIAMII TipJAAHAW IIKiIBHOI SAJMHKHK, TO PEIITa JAaMII
IPOJIOBXKYIOTh cBiTUTHCA. IlosicHITEL UOMYy.

267. B ocBiTsoBanbay Mepe:xky Hampyrooo 220 B Ttpeba BBiMKHYTH 4 omHA-
KOBI JlaMIIH, II0 JAlOTh IIOBHE po3)kapeHHs npu Hanpysi 110 B. fAK 3’eguaTu
JaMIIM, 1100 BOHM He IIePeropiju IIig uac BMUKAHHS iX y Mepexy?

§ 33. POBOTA EAEKTPMHHOIO CTPYMY

Iiss Bcix BimoMMx BaM eJIEKTPUUYHHUX IIPUJIALIB BiZOyBaeThCSA 3a paxy-
HOK eJIEKTPUYHOI eHeprii, AKy ITocTayae IKepejio eJIeKTPUUYHOTO CTPYyMY.
B pesyabTaTi mboro omep;KyeMo CBITJIO, TEIJIOTY, 3BYK, MEXaHIUHWN PyX
TOII[0, TOOTO Pi3Hi BUAM eHeprii.

Po6oma enexkmpuinozo cmpymy — (pisMuHA BeJIUYNHA, 0 XapaKTepH-
3y€ NMePEeTBOPEHHS €JIEKTPUYHOI eHeprii B iHNIi Buau eHeprii.

Bu B:ke 3HaeTe, 110 Hanmpyra — e (pidmuHa BeJIMUMHA, SIKa XapaKTepu-
3y€ eJIeKTPUUHE IoJie, dKe IIepeMilllye BiJIbHiI 3apsAai, CTBOPIOIOUM CTPYM.
Hanpyra Ha KiHIDAX IeBHOI OiJIAHKK KOJIa BU3HAYAETHLCS BiJHOIIIEHHIM
poboTy A eJIeKTPUYHOTO CTPYMY HA il AiNSHIL OO eJIeKTPUYHOTO 3apAIy

q, 1110 IIPOMIIIOB IO Hiit, TOOTO:

v=2.

q
Iz mporo cmiBBigHOIIMEHHA BUIJIMBaE (opMyJsa AJA BU3HAUEHHS POOOTH
€JIEKTPUUYHOTO CTPYMY Ha IiJISHI KoJja:

A="Ug.

o6 BU3HAUYKUTH POOOTY €IEKTPMUYHOrO CTPYMY HA TiJIAHII KoJia, Tpeda
HANPYry Ha KiHIAX Ii€l TiISHKYU MOMHOKUTH Ha €JIEKTPUYHHUH 3apsam,
10 IIPOWIIOB IO Hili.

IIporsarom wacy ¢ ctpym cumioro I IIepeHOCUTL B KOJIi eJIeKTPUYHUNA 3apsa
q =It. Toxi dpopmyna anasa poboTu A eJIEKTPUUYHOTO CTPYMYy HaOyBae TaKOTO
BUAY:
A =Ult,

ne U — mampyra Ha KiHOAx ginamxy; I — cujaa cTpyMy B KoJii; ¢t — uyac,
OPOTATOM SIKOTO BHKOHYyBaJiaca podoTa.

o6 BM3HAUMTH POOOTY EJIEKTPUYHOTO CTPYyMy Ha IiJAHI KoJia, IIO-
TPiOHO HANPYry Ha KiHIAX i€l TIIAHKYM IMOMHOSKMTH HA CUJIYy CTPYMY
B Hiil i Ha Yac, MPOTATOM AKOT0 BHKOHYBaJacs podora.

OnuHuiiero pobOTH eJEeKTPUYHOTO CTPYyMy, AK i MexaHiuHOi poboTwH,
e oguH mxKoyas (1 k). 3 dopmyau ajasi pobOTH €IeKTPUUYHOTO CTPYMY BH-
ILJIVBAE:
1Ixk=1B-1A-1c=1B-A-ec.
II1o6 BuMipsaTH POOOTY eJEeKTPUYHOTO CTPYyMy B KoJi, Tpeba MmaTu
BOJIBTMETD, aMIIepMeTp i TOAUHHUK.
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Hocuaig. CkiazeMo eleKTpUUYHE KOJIO, AK Ile MMOKA3aHO Ha MAaJIIOHKY
189. 3a mommoMoOroio BOJLTMETPA BU3HAUMMO HAIIPYTY, SKY OPUKJIALECHO A0
eJeKTPUYHOI JaMIIX1, a 3a JOIIOMOT'0I0 aMIlepMeTpa — CUJIy CTPYMY B CcIIipa-
Ji nammu. Baummo, 1110 BOoJIbTMETP ImOKasye Hanpyry 2,8 B, a ammepmeTp —
cuay crpymy 1,35 A.

g BusHaueHHA poboTu cTpymy mporsarom 10 xB (= 600 c) ckopuc-
raemocsa popmyaoo A = Ult. IlizcTtaBuMo 3HaAUYEHHS:

A=28B-1,35A-600 c=2268 [Ixx = 2,268 xJlx.

Orxe, poboTa cuiau cTpymy mgopiBHIoe 2,268 xIXK.

Ha mpakxTtuili poboTy eIeKTPUUYHOTO CTPYMY TaKOK BHUMipIOIOTH CIeIli-
AJIbHUM TPUJIAJAOM — €JIeKTPUYHHUM JiYUMIbHUKOM, 30BHINIHIN BUTJIAN SKO-
ro mokasamo Ha MaaioHKY 190. JIiYMJIbHUK eJIeKTPUYHOI eHeprii MoyKHa
mo0aunuTH B KOMKHOMY OyamHKY ab6o kBaptupi. KoHCTpyKIia JidniabHUKA
MOEIHYE BJACTUBOCTI BCiX Ha3BaHUX BHUIIle IIPUJIAIiB.

—
3AMNTAHHA 4O BUBYEHOIO

1. IITo HasuBawOTh POGOTOI €JIEKTPUUHOrO CTPYyMy?

2. fIk BUBHAUUTHU POOOTY €JIEKTPUUYHOTO CTPyMy?

3. HassiTh oguuuiii poboru ejexrpuuuoro crpymy B CI.

4. {IK Ha IPaKTHUIl BUMipIOIOTH POOOTY €JIeKTPUYHOTO CTPyMY?

5. Kopucryiounch GopMyJio s O00UMCIeHHS PobOTH eJIeKTPUYHOTO CTPY-
My, IOKaKiThb, AK OAWHUIIO poboTu 1 IKOyJah MOXKHA BHPA3UTU Uepes
immmmi ogmHMIIL.

§ 34. NOTYXHICTb EAEKTPUHHOTO CTPYMY

Ha xos6i abo 1moKoJIi eJeKTpuUUHOI JaMIOu, KOpmyci 6araTbox Imo0yTo-
BUX €JEeKTPOIPUIALiB, B IHCTPYKIIIAX A0 HUX BU mobaumre Hammcu: «220
B; 60 Br», «moTy:kHicTh edexTpuuHoi mpacku 1,2 xBr» Tomro. Ak Bu
naMm’ATaeTe 3 MeXaHiKHu, Y BaTaX BUMipIOIOTH IOTYKHICTh, OT:Ke, MOBA e
IIPO MOTY:KHICTh €IeKTPUYHOTO CTPyMYy.

IHomyscnicme enekmpuunozo cmpymy — (pismyHa BeJMUHHA, IO Xa-

pPaKTepu3y€ 3JaTHICTHh €JIEeKTPUYHOI0 CTPYMYy BHKOHYBATH IEBHY P00O-
Ty 3a OAMHUIIO YaCy.
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IToTy:®XHiCcTh €IeKTPUYHOIO CTPYMY II03HAYAIOTHh BEJIUKOIO JIATUHCHKOIO
Jitepoio P. fAKmio pobora eleKTPUUHOTO CTPYMY A BHKOHAHA HPOTATOM
yacy t, TO HOTYKHIiCTh €JIeKTPUYHOTO CTPyMy P BH3HAUaTHUMETHCA 3a (hop-
MYJIOIO:

A
P=—
t
Cxopucrasinucst ciuiBBignommenuam A = UIt, Hagamo dopmMyJai A Imo-
TYKHOCTi €JIEKTPUYHOT'O CTPYMY TaKOTO BUIY:

P=UlI

IToTyXHiCTh €JIEeKTPMUYHOr0 CTPYMY BHM3HAYACTHCA NOOYTKOM HAIPYTH
Ha KiHIAX TIJIAHKU KOJIA i CMJIM CTPYMY B Ifiil TiJIsSHITI.

OauHUIEI0 TOTYXKHOCTI eJeKTpuuHOoTo cTpymMy € omumH Bat (1 BT).
3 dopmyau aasA mMOTYyKHOCTI BumiauBae, mo 1 Br=1B-1 A=1B-A.
BukopucToByI0oTh TaK0K KPATHI OOMHUII IOTYsKHOCTi: rekToBat (rBr),
kimoBar (kBrt), meraBar (MBT), riraBar (I'BT).
1 rBr = 100 Br; 1 MBt =1 000 000 Br;
1 kBt = 1000 Br; 1 I'Br = 1 000 000 000 Br.
11106 BUMIipATH HOTYKHIiCTH €JIeKTPUU-

HOTO CTPYMYy B KOJIi, IOTPiOHI BOJIBTMETD o B ® 710 ® 0w,
. o \\\\@\w\\\\\\\\\\lm\ o lmllm/u/;//,,,[,,,/ /0 12
i ammepmeTp. BUKOPUCTOBYIOTh TAKOMK CIIe- o Raot™ Moty 7,

. o N W 77 0
IiaJbLHUA MPHUIaS — BATMETP, SKUM MOXMKHA «a@ W ”%,/// %
GesrocepeHbO BUMIPATH MOTYKHICTh €JIeK- p ¢
TPUYHOTO CcTpyMy B Koui. Ha mamouky 191 ? é
HaBEeJeHO IITKAJy TAKOTO IIPUJIALy. wg@wm S ;@ﬁﬁ

Y rmabauii 12 momaHo 3HAYEHHS HOTYIK- 1 :
HOCTi OesdKHX eJIEKTPOIPUJIALIB — CIIOMKU- Man. 191

BaUiB €JIeKTPUYHOTO CTPYMY.

IHory:xkHicTh MeAKUX eJIeKTpUYHUX npuiaaxis Tabauys 12

Haszsa npuaaxy IToryxHicTs, BT
Jlamna KUINTEHBKOBOTO JiXTapuKa 1
Jlammiu ocBiTurroBasibHI (1006yTOBI) 1,1-1,6) - 102
X0JIOAMJIbHUK LOMAIIIHIi (0,15-2,0) - 10?
EnexTpuuHa mpacka (0,3-1,0) - 108
IIpaabHa MauHAa (0,35-2,0) - 103
EnexTpuuHa ILINTKA (6,0-8,0) - 10%;

(1,0-1,2) - 103

EnexTponuniococ (0,1-1,2) - 103
IBUTryH TpamMBas (45,0-50,0) - 103
IIBUTYH eIeKTPOBO3a 650 - 103
EJeKTpoABUTYH IIPOKATHOI'O CTAHY (6,0-9,0) - 106
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BinbmricTe moOyToBUX ImpujaamiB pospaxoBaHo Ha mampyry 220 B, aie
Ha pisumy cumuay cTpymy. OT:Ke, HOTY)KHICTh CIOKHBAUiB eJIeKTPOeHeprii
pisHa, TOMy I OZHAKOBY POOOTY BOHN BMKOHYIOTH 34 Pi3HUU Uac.

3 BU3HAUEHHS IIOTYKHOCTI €JIeKTPUUYHOTO CTPYMY BUILIHBa€E (opmyia
IJId TigpaxXyHKY eJeKTpudHoi eHeprii, abo poboru A:

A = Pt,
e P — mOTYKHICTH €JIEKTPUYHOTO CTPYMY; ¢ — Uac IPOXOIKEHHS CTPYyMY.

PoGoTa eJeKTPUYHOTO CTPYMY BHU3HAYAETHCSA HJOOYTKOM HOTY:KHOCTI
eJIEKTPMYHOTO CTPYMY i 4acy CIOKMBAHHS CTPyMY.

3 popmyau AjsA podOTH BUILIMBAE IIe OAUH BUPAa3 IJISA OSUHHUI pPoOOTH
€JIEKTPUYHOTO CTPYMY:

1dxk=1Br-1c=1Br-"ec.

Sxmio emekrpuuHa Jgamnoa nory:kHicTio 100 BT cBiTHTHME BIPOIOBIK
10 rox, To poboTa eJIeKTPUUHOTO CTPYMY AOPiBHIOBATHME:

A =100 Bt - 36 000 c = 3 600 000 [Ix = 3600 x[x = 3,6 M]Ix.

Take 3HaUeHHA POOOTU €JIEKTPUUYHOI'O CTPYMY HaA3WBAIOTL KiJIOBAT-TO-
OMHOIO i mo3HauaoThb 1 KBT * rox.

1 ¥Bt - rox = 3 600 000 [I:x = 3600 xll:x = 3,6 M/I:x.

IToxasu eJeKTPUYHOrO JiUMJIBbHUKA, III0 BUMIipPIOE CIIOMKUTY IIpUJIagaMu
y KBaApPTHUPi eJeKTPUUHY eHepriio (poboTy eIeKTPUUYHOTO CTPYMY), BUpaKe-
HO caMe B KiJloBaT-rogmHaXx.

Mexaniumy poooty 3600 k[ qogmHa MOXKe BUKOHATHU, SKIIO, HAIIPU-
KJanm, Mminmox macoro 50 Kr migHiMe cxomamMu Ha BHCOTY IIOHaZ 7 KM. A Ha
TeILJIOBil eleKTpocTaHilii, 1106 supodbuTt 1 KBT - rox, moTpidbHO crmammuTu
Bchoro 330 r Byrisisa.

Y rabauii 13 maBegeHo BuaM pobOiT, Ha BUKOHAHHSA KOMKHOI 3 AKUX 3a-
Tpauerno 1 KBT * rox emeprii.

OgHa KimoBaT-rOOIMHA eJIEKTPOEHeprii Tabauuysa 13
3a0e3meuyec BUKOHAHHA TaKHX POOIT

1 xBT - rog HarpiBauusa go xuminas | BuBemenusa B iHKy6GaTopi
7 1 BOOU 30 xypuar
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IIpodosicenns mabauyi 13

Bunikamua 30 kr xaiba OcBiTII0OBaHHA TPUMi- PoboTa eleKTpuUHOro
IIeHHS JTIOMiHEeCIIeHTHOIO TOAVMHHUKA IPOTATOM
JIaMIIOI0 HOTY:KHICTIO TPHOX MicAIiB

20 BT mporArom ABox ai0

Pob6ora 3a HacTiabHUM Pob6ora BenTuasgTOpa
KOMII'IOTEPOM npotarom 20 roguu
IIPOTATOM 5 TOAUH

Hoinua 40 xopiB CBepmriHHA OTBOPiB Pob6ora nmusococa
y OeTajsAX MPOTATOM mpoTArom 2 rof
4 rop,

—
3AMNTAHHA 4O BUBYEHOIO

1. YoMy mopsAz 3 MOHATTAM «Po0OTa eJIEKTPUYHOTO CTPYMY» IOVsKe BasKJIUBe
3HAUEHHSA MA€ MOHATTA «HOTYKHICTH €JIEKTPUYHOTO CTPYMY» ?

2. 1151 BUBHAYEHHSA IIOTYKHOCTI eJIeKTPUUIHOrO CTPYMY 3a JOIIOMOI'0OI0 3aKO-
2

Hy OMa MOKHA oJep:KaTu Tpu ekBiBajdeHTHi dopmynu: P = Ul, P = 53

i P = I’R. Ba axux YMOB JJIs PO3B’sI3yBAHHSA 3a4a4 3PYyUYHiIlle KOPUCTYBa-
THCA OfHicr0 i3 mux gopmya?

3. IlosicHiTh, YOMY 3MEHITYETHCA MOTYKHICTH JIAMIM PO3KapPIOBAHHSI, KOJIU
ii cuipanb yHacJHiTOK BUIApOBYBAaHHS CTA€ TOHIIIOIO.
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§ 35. 3AKOH AXOYAA-AEHLA

EnexktpuuHuii cTpym HarpiBae mpoBigmuuk. Ile aBuirie Bam moGpe Bimo-
me. IlosCHIOETBCA BOHO THUM, HIO 3apAlKeHi YacTUHKM, MepeMilllylodynch
i BIJIMBOM €J€KTPUYHOTO II0JIsA, B3BAEMOJIIOThL 3 aTOMaMU PEYOBUHU IIPO-
BiIHMKA Ta mepefalTh IM CBOIO €HEPri. YHACTiIOK pPOOOTH eJIeKTPUYHOTO
CTPYMY BHYTPIIIIHS eHepTis mMpoBifHWKA 30iIbIIYETHCA.

Amurgificeruit dpisuk Hxkeimce xoyas i pocificbkuii pisuk Emimiit Jlenn
Ha OCHOBI JOCJiZIiB YyCTaHOBUJIM, IO B HEPYXOMUX MeTaJIeBUX MPOBiAHUKAX
yca pobGoTa eJIeKTPUYHOTO CTPYMY BUTPAYAEThCsA Ha 30iJbINIEHHS IXHBOI
BHyTpinmaboi eHeprii. Harpituii mpoBifHUK BiAgae oTpuMaHy eHeprilo Ha-
BKOJIMIITHIM TijlaM, ajie BiKe BHACJIIJOK TEeIJIO0OMiHYy.

Bouu giiinayu BHCHOBKY, IO KiJBKICTh TEILJIOTH, SKa BHUIIJIICTHCA B He-
PyXoMOMy NPOBITHMKY 3i CTPyMOM, BU3HAYAETHCA TOOYTKOM KBajapaTa
CHJIM CTPYMY, OIIOPY IMPOBiTHHUKA M YaCy MPOXOMKEHHA CTPyMy.

ITeit BucHOBOK oTpuMaB Ha3By 3aKoHyY I[:koynsa—JleHa:
Q = I’Rt,
Ie @ — KiJIbKiCcTb TemJ0oTH, AKAa BUIIIAETHCSI IPOBIHUKOM 3i cTpymom; I —
cuJia CTPyMy y HPOBimHMKY; R — OIIip mpoBigHmMKAa; ¢t — yac IPOXOIKEeHHS
CTPyMYy.
fAKiro mpoBigHMKM 3’€mHAHO MapajelbHO, TO BOHM IIepedyBaroTh IIif
OTHAKOBOIO HANpPyroioo. ¥ IbOMY pasdi KiJbKiCTh TEmJOTU y HPOBIAHUKY
3pYyYHO BU3HAUATHU 3a (POPMYJIOIO:
Ut
Q=—r-:
R

3a 3aKOHOM 30epesKeHHsS eHeprii KilIbKicTh TemjJoTH, 0 IepeTacThCa
HABKOJHMIIHBOMY CE€pPeIOBHIIY, TOPiBHIOE POOOTi €IEKTPUYHOTO CTPYyMY:
2

Q=A=IRt=—1=UlIt

[—
3ANMUTAHHA 0O BUBYEHOIO

1. Yomy came popmyna @ = [ 2Rt, 10 BUKOPHCTOBYETHCA IJA PO3PAXYHKY
KITBKOCTI TemyioTu, BUpaskae cyThb 3akoHy [:xoyas—Jlenma?

2. fIkimo B KOJI0 mapajiebHO BBIMKHYTH MimHuii i crajeBuii ApoTH OmHA-
KOBOI JJOBYKWHU Ta ILJIONIEI0 MOIIEPEeYHOT0 Iepepisy, To B MiJHOMY IIPOBif-
HUKY 3a TOH caMHil yac BUAIIUThCA OinbIlie TemwaoTu. Yomy?

3. IIpu nocaigoBHOMY 3’€qHAHHI HalibilabIlle HArPiBAETHCA IPOBIAHUK 3 HAM-
6inmpmmuM omopoM. oBemiTh 1ie.

§ 36. CINOXMBAYI1 EAEKTPUHHOIO CTPYMY.
EAEKTPOHAIPIBAAbHI TNMPUAAAU

3 moicTopuuHux udacis i g0 cepemuuu XIX cT. JlogMHa BUKOPHCTOBYBA-
Ja JIJis OCBiTJIeHHS cMoJiocKunu (dakeau), CBiuKM, racoBi JaMmnu if ra3oBi
naaxbHUKU. Jlumie B 1878 p. meaki syawumni i1 maomri ITapusxa 6ysio ocBiTie-
HO eJeKTPUUYHMMHU CBiUKaMu — JaMIaMHd 3 eJeKTPUUYHOI JIyIolo
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(man. 192, a). Enekrpuuny cBiuKy cTBopuB BuHaximuuk IlaBmo SI6ma0u-
KOB, TOMY ii Ille Ha3WBalOTh «CBiuKo0 f10JI0UKOBa».

Y 1870 p. immwuii emextporexHik OaexcaHap JlomuriH CKOHCTPYIOBaB
eJIEKTPUUYHY JIaMIIy pO3:KapioBaHHs. BoHa cKJagajacsa 3i CKJISHOTO 06aJio-
Ha, y AKOMY PO3MIiIIlyBaBCsi TOHKWIN BYTiJIBHUH CTEPsKE€Hb, 3aKpPillIeHMH
MiX gBoMa MigHMMHU IpoBigHuKamu (Masa. 192, 6). ByrineHuUil crep:keHb
mig uac poboTHM JIaMIIM PO3:KapiOBaBCA I cTaBaB [OJKepeioM CBiTJia, aje
mBuaKo neperopsas (3a 30—40 xB). Koau Jlogurin Binkauas 3 6ayoHa mOBi-
TPpsi, TO Yac pobOTH JIaMIu 30iJbIINBCA.

Y 1879 p. amepukaucbKuii BuHaxigauk Tomac Exicon BuHAMIIIOB CIIO-
ci0 omep:kaHHA TOHKMX BYTiJIBHHUX HUTOK, SAKi BHKOPHCTOBYBAB y KOH-
CTPYKIIii eneKkTpuunoi jJamnu (Mana. 193). Bin TakoK 3aIpOIOHYBaB 3pPyu-
HU# cmoci0 BMUKAHHSA JaMIN B €JIeKTPOMEPE:KY 3a JOIIOMOT0I0 TBUHTOBOTO
IOKoJs Ta marpoHa. Tum camuM EmicoH cIpusB IMIBUAKOMY IIOIIHPEHHIO
€JIEKTPUYHOT'O OCBiTJIEHHA.

Ha mouarky XX cT. CTBOPIOIOTH OiJIbIII €KOHOMHI JIAMIIM 3 METaJeBOIO
3UT3aromofiomuoio HUTKOI (Maj. 194). BeluKuM HeZOJMiKOM TaKHX eJIeK-
TpoJaMIl OyJI0 BUIIApPOBYBAaHHsA MaTepiaJdy HUTKM IIif dac ii pos:KaproBaH-
Hs, TOMy dYac poboTum JaMmO CcKopouyBaBcsa. Kpim Toro, marepiaiu, Io
BUIIAPOBYBaBCdA, OCilaB HA CTiHKAaX CKJISHOTO OaJjioHa i 3aTeMHIOBAB HMOTO.

Y 1906 p. Jloguriam ckoHCTpPyOBaB JaMIIy 3 HHUTKOIO 3 BOJIbdpamy.
Boasdppam — TyromaaBKuii mMeras, IO ILIaBUTLCA 3a Temmeparypu 3380
°C. IITlo6 3MeHIINTN MIBUAKE BUIIAPOBYBAHHS BOJIb-
dpamy, O6aJ0OH JaMOU HOYAJIM HAIIOBHIOBATH iHEpT-
HUMU Tas3aMH — aproHoM (3 AoMiIIKamMu asory),
KPHUIITOHOM. 3rofoM MIJsd B3MEHIIeHHS TeIJOBUX
BTpPAT BOJb(PPaMOBY HUTKY B JIAMIIi HOYaJIU BUTO-
TOBJISATH y BUIIAAl coipaii (maa. 195).

Hns ocBiTyieHHA B moOyTi Ta GinbinocTi BuUmai-
KiB Ha BUPOOHUIITBI 3aCTOCOBYIOTEH €JIEKTPUUHI JIaM-
MU pO3:KaploBaHHA, pospaxoBaHi Ha Hampyry 220
B, mory:xuictio Big 15 1o 150-200 BT; mis ocsit-
JIeHHA 3aJi3HUUYHUX BArOHIiB BUKOPHCTOBYIOTH JIaM-
o, AKi pospaxoBani Ha mampyry 50 B, aBTOMOGi-
JiB — 12 i 6 B, y KullleHbKOBUX JixTapukax — 6,3;
3,5; 2,511 B. lna cuneniarbHEuX moTped BUTOTOB-
JIAIOTH JIAMION PO3KapPIOBaHHSA BEJIMKOI IOTYKHOCTI.
Ha masionky 196 Bu OauuTe jamMny, HOTYKHICThb Man. 195
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akoi 500 Br. Jlammu Takoi HOTYXHOCTI IMOTPiOHO OXOJOMMKYBATU CIIEIli-
AJIbHUMU BEHTUJISITOPAMMU.

Yac poboTH eJeKTPUUHOI JaMOu posikapioBaHHA craHoBuTb 1000 rox
i saJme:XuTh Big Hampyru, I10 MOJA€ThCSI Ha Jammy. Hampukiaanm, AKIITo HaA
Jamny, pospaxoBany Ha 220 B, mogasatu Hanpyry 222 B, To uac ii po6otu
smeHInuThbesa Ha 130 rog.

Kpim namno pos:kapioBauus, JIOIUHA OJd BJIACHUX IOTPeOd BUKOPHUCTO-
BY€ Ta30pO3PAIHI JaMOM JeHHOro cBiTJya (iX IMe Ha3WBaIOTH JIOMiHECIIEHT-
aumu jgammnamu). Ile moBri (Bimx 10 mo 120 cm) ckiasHi 3amasgHi TpyOKuU
(man. 197, a). IloBiTpa i3 TpyOKM BHKAYYIOTH i BBOAATL KPAIJIUHY PTYTi
Ta TPOXU Tady — aproHy, KPUIITOHY, HEOHY TOIIO. ¥YCePeauHi IIOBEPXHIO
IIpO30pOTr0 CKJIa TOKPUBAIOTH PEUYOBUHOIO, IO CBiTUTBCA Iix [Hiero
yabTPadiosIeTOBOro BUIPOMIHIOBAHHS, AKE CYIPOBOMKYE EJeKTPUUHUH
po3pdAn vy rasoBiii cywmimmi. IlimOuparounm mOCTiZHUM IILJISIXOM CKJan Iriel
PEUYOBMHM, MOYKHA OTPUMATHU CBITJIO OyAb-IKOT0 KoJabopy. Ilim uac cBiTinu-
HA JIaAMII JEHHOTO CBiTJIa TeMIlepaTypa B HuX He mepeBurye 50 °C.

JlroMmiHecIieHTHI JIaMIIM 3a CBOEI0 €KOHOMIUHICTIO II€PEBHUINYIOTH B 5—7
pasiB JaMIIM PO3KapiOBaHHSA, JO TOrO K Yac ix pobotum y 2—3 pasu mo-
Biiuii. HuHi BUKOPUCTOBYIOTh eHeproomaaui jammnu (Maa. 197, 6), moTyx-
HicTh axkux — 4—250 B, cepenuiii Tepmin Bukopucrauusa carae 12 000-25
000 roguna. Kpim 116010, aIbTepHATUBHUME IKepeaMU CBiTJia € cBiTJIOMmi-
onHi JaMnu, AKi Habarato edeKTHUBHIIIL 3a OyAb-sIKi OoCBiT/JIIOBANLHI HpHU-
adagu (manx. 197, 8).

TenyoBy [il0 CTPYMY BHKOPHCTOBYIOThH Y Pi3HUX €JeKTPOHArpiBaJbHUX
opuiaagax i ycramoBKax. ¥ MIOOyTi IIMIMPOKO 3aCTOCOBYIOTH €JIEKTPHUUHI
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Man. 199 Man. 200

IJINTKU, IPACKMU, YaWHUKN, KWUII ATUJILHUKMN, BOJOHAIPiBAaUi Ta eJIeKTpo-
paxmiaTopu (Man. 198), y IpOMHCIOBOCTI BUIJIABIAIOTEL CIENialbHi copTu
cTayi Ta OaraTo iHIIMX MeTaJiB, 3BapioioTh Mmeranu (Maia. 199), y cinb-
CbKOMY TOCIIOZAPCTBI — ob6irpiBaioTh Temauili, iHKy0aTopu, BUCYIIYIOTH
3epHO TOIIIO.

OCHOBHOI0O YaCTHMHOIO HArpiBaJIbHOTO €JEeKTPUUYHOrO IPUJIAAy € Harpi-
BaJdbHUK edeMeHT. HarpiBaJbHUII ejleMeHT — Ile IPOBIJHUK 3 BEJUKUM
OIIOPOM, SKUH 3JaTHUN BUTPUMYBATH, He PYHHYIOUNCH, HATPiBAHHA A0 BU-
cokoi temnepatypu (1000-1200 °C).

Haiiuacrinie g4 BUTOTOBJIEHHA HarpiBaJIbHMX €JIEMEHTIB 3acCTOCOBY-
IOTh CILJIaB HiKeJio, 3aJjida, XpoMy @ MAapraHiiio, BiJoMU# IIiJi Ha3BOIO
«Hixpom». Beaukuii omip HiXpomy gae 3MOTYy BUTOTOBJIATU 3 HHOTO AYKe
3py4Hi, MaJi 3a posMipaMu, HarpiBaJbHi ejJeMeHTH. ¥ HarpiBaJbHOMY
eJleMeHTi IPOBiTHUK y BUIJIALL IPOTY, CTPiuKM abo ciipaji HaMOTYIOTh Ha
KapkKac 4Ym IIPUKPIILIIOIOTL OO0 apMaTypu 3 KapoCTiMKoro marepiany —
ciaoau, Kepamiku., Hanpukiaan, HarpiBalbHUM eJIeMeHTOM B eJeKTPUUHIiN
npacti (mas. 200) e mixpomoBa cTpiuka abo cmipasb, Bim AK0i HarpiBaeThb-
csd HUMKHS YacTuHa (IigoinBa) mpacKwu.

—)
3ANMUTAHHA 0O BUBYEHOIO

1. HasBiTh BUHAXiTHMKIB JIaMII PO3)KapIOBAHHI.

2. fki eeKTPUYHI JaMIN BUKOPHUCTOBYIOTh [JIA MPAKTUUYHUX IIOTPEO JIIOIUMHNI?
3. Ominits (mpubausuo) KK]I e1eKTpUUHOI IaMOIN PO3:KAPIOBAHHA.

4. HazBiThb ejleKTpoHarpiBaJbHi IpUIagu, IKi B 3HAETE.

5. Illo Take HarpiBaJabHUII eJIeMeHT?

PO3B’A3YEMO PA3OM

1. AMnepMeTp HmOKas3ye CUJIY CTPYMY B KoJi 15 A, BoabTMeTp — Hampy-
ry Ha gigsuii 24 B. Ky po6GoTy BUKOHAE ejieKTpUuYHUil cTpyM 3a 20 xB?

Hano: PosB’asanusa
{] = 12541?3 1106 Bu3HAUUTH POOOTY EJIEKTPUUYHOTO CTPY-
= MYy, IIOTPiOHO cKopucTaTucsa GPOopMyJIOi0:
£ = 20 x8 = 1200 c v, HOTP P bopmy
A=UlIt.
A-2 |

IligcraBuBIIY 3HAUYEHHSA BEJIMYUH, OTPUMAEMO!:
A=24B-15A 1200 c =432 000 Ix = 432 xIx.

Bidnosiov: eleKTpUUYHUI CTPYM BUKOHAB poboTry 432 KI[xk.
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2. Ky HmoTy:XHiCcTh IMOBMHEH MATH €JeKTPUUHHUII ABUIYH, 1100 BiH 3a
20 xB BukoHaB poboty 100 gIlx?

Hano: PosB’asaunsga
A =120 [l = 120 000 [« 1106 BM3HAUUTH HOTY:KHICTH €JIEKTPO-
t =20 x8=1200c IBUTYHA, IMOTPiOHO POOOTY €JIeKTPUUHOTO
p_9 CTPyMy IOAiJINUTH HA Yac iioro poboTu:
-9 )
P=—,
t

HiﬂCTaBI/IBH_II/I 3HAQYEHHA BEJIUYNH, OTPHMAaEMO:
P =120 000 IIzx% : 1200 ¢ = 100 Br.
Bionosidv: moTyxHicTh enekTpuunoro aeuryuaa 100 Br.

3. [IBi enexTpuuHi Jamnu nmory:kHicTio 60 Bt i 100 Bt yBiMKHYTO B Me-
pexxy 220 B mapaseabHo. IKa 3 HUX CBITUTHMEThCS sCKpasiIie?
Bidnosidv: namma moryskuicTio 100 BT cBiTuTHMeETHCS AcCKpasitie.

&
o 3A[A4I TA BNPABMU

PiBens A

268. O6uncaiTs poboTy CTPYMY B eJIeKTpuuHiil samii 3a 10 XB, AKIITO cuIa
cTpymy B Hi#l ctamoBuTh 0,2 A i mpukaageno Hanpyry 220 B.

269. Omip emekrpuuHoi miuTku aopiBuioe 80 Om. Hampyra B erexTpome-
pexxi 220 B. Ha aKy IOTYKHicTh po3paxoBaHa IIJIUTKA?

270. O0UmCaiTh TOTYKHICTHL CTPYMY B €JIEKTPUYHIN JaMIri, SKIMO IIPH Ha-
npysi 220 B cuna crpymy B Hiit mopisuioe 0,25 A.

271. EneKkTpuuHa JaMIla BBIMKHYTa B OCBiT/IIoBaIbHy Mepe:xky 220 B. O6uric-
JIITH CUJIy CTPYMY B Hili Ta ii omip, SKII0 MOTYKHicTh Jamau gopiBuioe 100 Br.
272. II1o6 mepeBipuTH TPaBUIBbHICTL ITOKAa3iB JiUMJIBHUKA, YUYE€Hb YBiM-
KHYB Ha 6 XB KiJbKa CIIO)KHBAUiB eHeprii, po3paxoBaHMNX Ha 3arajbHY IIO-
Ty:kHicTs 1 kBT, i migpaxysas, mio 3a Imeii yac IUCK JIUMJIbHUKA 3POOUB
120 o6GepriB (1 ¥BT * romx = 1200 o6epriB). Yu mpaBUJILHO BUMipIOE CIIO-
JKUTY eHepriio JiunmabHMK? BusHaute poboTy CTpyMy 3a Ieil yac.

273. flka cuma cTpyMy B €JEKTPOILIMTIII, AKIIMO BOHA pO3paxoBaHa Ha
"Hanpyry 220 B i mory:xuicte 600 Br?

274. BusHauTe KiJbKiCThL TEIJIOTH, SKa BUMIIAECTHLCA Y HIPOBIAHUKY OIIO-
pom 120 Om, akmio mo aboMy npotarom 40 xB mpoxogus ctpyMm 1,5 A.

Pisens b

275. Kopucryrounchk 3akoaom Oma, BHUPas3iTh poOOTY CTPYMY uepes CHUJIY
CTPYyMYy, OIIip i uac; yepes HaOpyry, Omip i uac.

276. Ha nBi enexTpuuHi jJamnu noryskuictio 100 i 25 Br, 3’emmani mapa-
JeJbHO, mojmaeThea Hanmpyra 220 B. Busumaure cuiy cTpyMy B KOMKHIN JaM-
mi. ¥V akiii gamii OiabIINIA OIip HUTKU PO3KaploBaHHA?

277. Ha emekTpormiumiabHUKY € Taki mammcu: 220 V (220 B), 5-17 A,
1 kW - h (1 ¥Bt  rog) = 1200 obepram gucka. I1lo o3HauaroTh 11i Hamucu?
Ha saxy Hai6igbIny DOTYXKHICTE podpaxoBanuii JiunabHnK? CKLIbKY JaMIl
mo 100 Br mo:xua BBIMKHYTH B ejekTpomepe:ky? CkiabKku o06epTiB 3po-
OUTH OUCK JiUMJIbHUKA, AKIIO IIPOTATOM 2 roj Oylae BBIMKHEHO eJIeKTPO-
mpacky moTy:KHicTio 1 KBT?
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278. Hexait miuniabHUK 3adikcyBaB sHaUeHHS POOOTH CTPyMY, sKe JTOPiBHIOE
500,4 kBT - rog. IIlo moxake JiUMIBHUK, AKIINO B OyAUHKY ImpoTarom 10 rox
ceiTumoca 10 exexrpuunmx Jjgamm motys:kHicTIo 100 Br? Ky cymy rporrei
MOTPibHO 3aryIaTUTH, AKINO BapTicTh 1 kBT - rox cramoButh 0,456 .7

279. IBi namnou mory:kHicTio mo 100 BT xo:kHa, pospaxoBaHi Ha HaIpyry
120 B, yBiMKHYTO mOCJIiZOBHO B ejeKTpomepe:ky 220 B. BusHaure cuiry
CTPYMY B KOJIi I HAIPYTry Ha KOXKHIHA 3 JiaMiI.

280. OBi exexrpuuni samnou omopoMm 80 i 160 Om yBiMKHYTO B KOJIO IIOCJIi-
TOBHO. ¥ AKill 3 HUX BUILJINTHLCS OiJbIlle TEIJIOTH 3a OAUH i TOH camuii uac?
281. lIBi enexrpuuni Jamou omopom 80 i 160 OM yBiMKHYTO B KOJIO Hapa-
JIeJIbHO. Y AKif 3 HUX BUALINTELCA OiJIbINle TEIJIOTH 3a OAUH i TOoH camuii yac?
282. Ha enexTpuuHoMy yaHuUKY € Hamuc «1,2 kBrt, 220 B». Illo osHauae
meit manuc? JAKuil cTpyM BUHMKAE B HATPiBaJbHOMY €JeMEHTi ualiHHKa 3a
HOPMAaJIBHOTO pekumMy podboTu? fdka KiabKicThb TeIJI0TH BUAIIAECTHCA B HAa-
rpiBaJIbHOMY eJjieMeHTi 3a 3 xB? Yu gocTaTHBO ITiei TemaoTH, 100 HArpiTh
oo kuninug 1,5 g1 Bogu, Temmeparypa axoi 20 °C?

283. IllBi emekTpuuni sammnu mory:kHicTio 40 i 100 Br, pospaxoBaHi Ha
"Hanpyry 110 B, ysiMmKHYyTO B Mepe:xxky 220 B mocaimosuo. fAka 3 jjamMn cBiTu-
TUMeThCA sgcKpasime? Y1 MOKYTH JOBT'O CBiTUTHCA JIaMIIA 3a TAKUX YMOB?
284. fIka KinbKicTh TemaoTu BuAiauThesa 3a 20 XB B €JIEeKTPUUYHOMY dYaii-
HUKY ommopoM 100 Om, AKIIO #ioro BBIMKHYTH B Mepe:xy Hampyroimo 220 B?
Ska maca Boau, HAJIUTOI B YaWHUK, SKIITO BOHA Harpijiacsa 3a Ied yac Bif
20 °C mo kunminua?

285. Enxextpuuna miautika omopomM 80 Om mparoe mpu Hampysi 220 B.
Ckinpku moTpiOHO uyacy, 100 3aKHMOIiB YaWHUK, Y SAKOMY MiCTUTBCS 3 JI
Bogu? IlouarkoBa Temmeparypa Bogu mopiBuHioe 10 °C. KKl marpiBaabHO-
ro eaemenTa mauTku 60 % . TemaoemHicTiO YaliHUKa 3HEXTYHTe.

§ 37. EAEKTPUMHUMN CTPYM
Y PO3UYMHAX | PO3MAABAX EAEKTPOAITIB

Hoci My BUBUaAIU 3aKOHOMiPHOCTI IPOXOAMKEHHSA eJeKTPUUHOTO CTPYMY
B MeTaJIeBUX IIPOBIJHMKAX i 3HAEMO, SKe BeJIMKe IIPaKTUYHe 3HAYEeHHS
Mae 1ie aBuIle. A yu icCHYIombs nNposidHUKU eJeKmpPuUKU 3 Hememadnie?

Busuaroouu gaji sBuina eJeKTPUUYHOIO CTPYMY B Pi3HUX CepemoBUINAX,
epeKOHAeEMOCs, IO eJeKTPUUYHNN CTPYM, OKpPiM MeTasiB, MOXKe icHyBaTu
TaKOK y PifmHAaX, rasax i HaBiTh y BaKyyMi. ¥ IUX BHUOAIKaX PO3TJIAga-
TUMEMO 3aMKHeHe KO0JIO, Y AKOMY € HiJIAHKA IPOBiIHMKA, IO CKJIAZAETHCS
3 PEUOBUHHU B PiIKOMY UM rasyBaTOMY CTaHi, abo 30BCiM He MiCTHUTBL peuo-
BUHH, TOOTO € BAKYYMHUM IIpomikkoMm. IIpoBigHmKM, AKi migBomaTs Ha-
apyry (cTpyMm) mo 1iei AilSHKM, HA3WBAIOTh eJeKTpodamMu. EjxexTpo, npu-
€IHAHWM 10 IMO3WUTUBHOTO TMOJIIOCA JKepejia CTPYMY, HasMBAalOTh aHOIOM,
a 10 HeTaTWBHOTrO moJrfoca — KaromoM. Ilig vyac mpoxomsKeHHs CTPYMY MO
aHoOIAa IPUTATYIOThCA BiJbHI €JIeKTPOHHU ¥ HeraTwuBHi HoHu (aHiOHH), a 10
KaToJa — MO3UTHUBHI HoHU (KAaTioHH).

Bu B:xe go0Ope 3HaeTe, 110 AJd iCHYBaHHSA €JIEKTPUUYHOIO CTPYMY B pPedo-
BUHi, IIOMIiIeHi# B €JeKTPUUYHOMY IIOJi, 000B’SI3KOBOI0 YMOBOIO € HasdaB-
HiCTh PyXOMUX, a00 BiIbHUX, €JICKTPUUYHUX 3apAIiB, TOOTO TaKUX, AKi MO-
JKYTh B PEUOBUHI IIepeMilTyBaTuCS MiJl Ii€l0 eJIEKTPUYHOTrO MMOJIA Ha BiacTa-
Hi, oOMesKeHil TiTbKU po3aMipaMu 3paska. ¥ MeTAaJeBUX IIPOBIIHMKAX HOCI-
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AMHU CTPYMY € BiJIbHi €JIEKTPOHH, a MOHN MeTaJy *KOPCTKO 3B’sA3aHi y BY3-
JaxX KPHUCTAJIUHUX I'PATOK 1 MOMKYTh 3MiMCHIOBATH JIUIIE KOJUBAJIbHI PyXHU.

V¥V nopibHomy 3B’si3aHOMY CTaHi mepebyBaioTh MOHU B iHIITMX TBEPAUX Ti-
JaxX 3 MOHHOIO CTPYKTYPOIO — HOHHUX KPUCTAJAX, IPUKJIAAOM SKUX € 3BU-
yaiina KyxoHua ciiab (NaCl). BilbHUX €/IeKTPOHIB y HOHHUX KpHCTAIax He-
Mae, a Ti, mo BigmaioTs aromu metanay (Na'), yTBOpIOIOTh HeraTHUBHI HOHU
rajoreny (Cl), yHacaigoxk uoro BMHHKAE XiMmiuHwuii 3B’sa30K. OTiKe, BIIbHUX
HOCiiB eJIEKTPUKM B MOHHUX KPUCTAJIaX HEMae, TOMY 3a HEBHUCOKUX TeMIIe-
paTyp BOHM € TapHUMH isojsTopaMu. ¥ IILOMY HEBasKKO IIepeKOHATUCSH,
SIKIIO0 COPOOyBATH YTBOPUTHU €JEeKTPHUUYHE KOJIO, 3aHYPHUBIIHN JBA IPOBiIHU-
KU, IPUETHAHI IIOCTiIOBHO 3 MiKpoaMIIepMeTpoOM [0 IKepesa CTPyMy, Y IIO-
CYIVHY 3 KpHCTAJaMH1 CYyX0l KYXOHHOI COJIi: HisIKOr0O CTPyMy HE BUSIBUIMO.

SKImo K HagaTu HoHAM PYXJIMBOCTi, IepPeBiBINM MOHHI KpuUCTaIu B pij-
Ku#l cTaH IJIAXOM iX HarpiBaHHA i POSILJIaBJIEHHS, TO PeUOBMHA CTaHe
OPOBiTHUKOM cTpyMy. BimomMo, 110 posILiaBu coJied Ta iHIINX CHOJYK IPO-
BOIATH CTPyM. IIpoBimHMKaMm CTPyMy € TAKOXX BOJHI Ta iHINI posumHU
coJieil KMCJIOT i JIyTiB.

HductuiroBaHa BoOAA, IO MAaE MOJEKYJIAPHY CTPYKTYPY, € TapHUM
130JIATOPOM, OCKiJIbLKY B Hill HeMa€ BiJIbHUX eJeKTPUUYHUX 3apAIiB, OTKeE,
y Hill He MOKe BUHUKHYTHU €JIEKTPUUYHUUA CTPYM.

Boaui po3umHM a00 pPoO3MIABH PEYOBHUH, AKi IMPOBOAATH €JIEeKTPHUIHUIMA
CTPYM, HA3UBAKOTH eJleKmpoiimamu.

Hocaig. CkyamgeMo eleKTpuUHe KO0JI0, 300parkene Ha MaoHKY 138 (mus.

104), i HamIEMO B HMOCYAWMHY AUCTUJIBOBAHOI Boau. Jlamma He CBiTUTH-
MeThbCs, a4 aMIIEPMETP IMOKaKe BiJICYTHICTH eJIEKTPUUYHOTO CTPYMY B KOJIi.

Ane AKINO PO3UYMHUTH Y BOAI AKY-HeOYAb Cijb, KpHCTANIU AKOI MaioTh
MOHHY CTPYKTYPY, Hampukjaag KyxoHHY ciab (NaCl) abo migumit Kymopoc
(CuS0,), To B KOJi BUHMKHE CTPYM, JlaMIa ImouHe cBitutuca. Crpobyemo
3’sAcyBaTu, y YOMYy TYT OPUYUHA.

MoJiekyJjia BOaU IOJIsApHA, TOOTO ii MOMKHA YABIATHA 00’€KTOM BUIOBIKE-
HOI hopMHU, HA KiHIAX SIKOT0 30CePeIKeHO eJIEKTPUUHI 3apsagu IPOTUJIEHK-
HuX 3HakiB. OTiKe, eJIEKTPUUHE II0JIe MOJIEKYJ BOAU CIIPHUSAE PO3MAny HOH-
HUX KPUCTANIYHUX I'PATOK Ha BinbHI fonu (maxa. 201, a).

PyiiryBaHHAM KPHUCTAJTIYHUX I'PATOK CYIIPOBOMXKYETHCSA TAKOXK IIPOIIEC
IJIaBJIEHHS coJieil, y pPe3yJabTaTi SKOT0 YTBOPIOEThCA PigmHa, IO CKJazaa-
€ThbCA 3 BiTbHUX MOHIB.
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Po3menieHHa MOJIEKYJI HA HOHU Y BOZHOMY PO3YuHi a00 B po3IJjaBi Ha-
3MBAIOTh €/eKMPOLimuwHo ducoyiayiero.

TumoBuMuy eyeKTPOJIiTaAMU € PO3YUHM COJIeH, COJIi, KUCJIOTU U Jyru,
6araTo OpraHiYHUX CHOJYK.

IJo x# 6i06ydembvcs, AKUWO 6 PO3UUHI eNeKmPONimy Cmeopumu ejek-
mpuyHe nosae (man. 201, 6)? OueBugHO, 10 MO3UTUBHI HOHU (KaTiOHU) IIO-
YHYTh PyXaTHCA J0 HETaTMBHO 3apAAKeHOro 3JIeKTpoJa — KaTojxa, a Hera-
TUBHiI fioHM (aHiOHW) — OO IIO3UTHBHO 3apAMKEHOT0 ejieKTpoza (aHoma).
Y Ko BUHUKHE eJIeKTPUYHUI CTPYM, 3YMOBJIEHUII HAIPAMJIECHUM PYXOM
eJIEKTPUUYHUX 3apALiB 000X 3HaAKiB.

OT:Ke, eIeKTPUYHUI CTPYM y PO3YMHAX €JEKTPOJITIB — Iie BIOPSI-
KOBaHUI PyX WOHIB.

SKIO CTPyM HPOXOAUTH KPidh PO3UYMH MIiZHOTO KYIIOPOCY, TO i3 YacoM
BUABUMO, III0 HAa KaTOAi YTBOPUBCA TOHKUU Imap Mmimi. OT:ke, y pPo3UMHi
Oig gi€ro eJIeKTPUYHOIO II0JIS 0 KaTo[a IIePeMilaloThCsa MO3SUTUBHO 3aps-
mexeri morm Cu?t, aki mif yac KOHTAKTY 3 KAaTOAOM IIPUESHYIOTH HO cebe
HeJOCTAaTHI eJIeKTPOHM 1 HeUTparidyooThbcs. HelTpaabHi aToMu, IO YTBO-
punucs, ocimaioTh Ha ejqeKkTponi. Baummo, 1m0 Ha Bigmimy Bim merasis
CTPYM B €JIEKTPOJIITI CyIPOBOMKYETHCA MePEHECEHHAM PEUYOBUHMU.

IIponec BumiTeHHA PEYOBMHUM HA €JEKTPOAAX I Yac MPOXOKeH-
HA eJeKTPUYHOTO CTPyMYy KPi3h PO3YMHHM a00 PO3IJIABH €JIEKTPOJITIB
Ha3UBAIOTh €leKMmponi3om.

Y 1833-1834 pp. BumaTHuii aHriiiicbKkuii yuenuit Manka dapanmeit
€KCIIepUMEHTAJbHO BCTAHOBUB KiJbKiCHI CHiBBifHOIIEHHA ABUINA eJeK-
Tpoaisy. Ilepmmuit 3akon @apanmes s eJIeKTPOJIiBY Ja€ 3MOTY OOUMCIIUTHU
Macy PeuoBUHU, AKA BUIIJISIETHCA Ha €JeKTPOMi.

Maca pedoBUHM, KA BHIIIAECTHCA Ha EJIEKTPOMi I Yac eJIeKTPOJIi3y,
NpAMO IPOMOPI[iiHA CHJIi CTPYMy i Yacy IpOXOI:KeHHS CTPyMy uepes
€JIEKTPOJIIT:

m = kIt,

e m — Maca BUIiJIEHOI Ha eJIeKTPOAi peuoBUHU; k — KoedillieHT mpomopIriiiao-
CTi — eJIeKTpOXiMiuYHMI eKBiBAJIEHT MTaHOI PeuoBUHU (IIOJAETHCA B TAOJIUIAX);
I — cuia cTpymMy B KOJIi; ¢ — Yac IPOXOMKEHHS €JIEKTPUYHOTO CTPYMY.
Buxogaum 3 mepinoro sakomy Papajgesd, MoKHA eKCIepUMEHTAJILHO
BUBHAUYNTH 3HAUEHHA €JIEKTPOXiMIiUHOro eKBiBaJIeHTa MTaHOI PEYOBUHH.

EnxexkTpoxiMiuHuiI €KBiBaJIEeHT BUBHAYA€THCA BiJHOIIEHHAM MAaCH Pedo-
BUHM, KA BHIIJSETHCSI HA €JEKTPOdi IiJ Yac eJeKTpoJaidy, I0 ejIeK-
TPUYHOTO 3apPANY, AKUN IIPOMIIOB Yepe3 eJTeKTPOJIiT:

m

:I—t.

Onununeio eixexTpoximiunoro exkBiBasieHTa B Cl € ogumH Kimorpam Ha
KyaoH (1 kr/Ku).
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EnekTposis ImMUPOKO 3aCTOCOBYETHCSA B IMPOMMCJIOBOCTI. 3a JOIOMOTOI0
€JIeKTPOJIi3y (raJdpBaHOCTerii) MOKHA IMMOKPUBATH METAJeBi AeTaji TOHKUM
IIapoM iHITIOTO MeTany. ¥ TAKHH CIIOci0 MPOBOAATH HiKeJIIOBAHHS, XPOMY-
BaHHS, 30J0UYEeHHA I OOMigHEeHHSA PisHUX BUPOOIB.

Ilpomryckaoum eJIeKTPUUYHUMA CTPYM KpPish pPO3ILIABU [OeAKUX COJIeH,
MOKHA BUIIJISATH MeTaJW B YUCTOMY Buii. Tak oTpuMyIOTH alOMiHil, pa-
dinoBamy (HaguucTy) Mimb Ta iHITI MeTasu. 3a DOIMOMOTOIO €JIEKTPOJi3y
OUMINAIOTh METAJM BiJ NOMIIIOK, HAIPHUKJAJL HEOUYHINeHYy Minb, Xo0yTy
3 pyau. Ii BigmmuBarmTh y (opMi TOBCTUX JMCTiB, AKi mOTIiM yMimiyroTb
y BaHHY AK aHoxau. llig yac eJeKTpoJIidy Miab aHOJa PO3UYMHAETHCA, HIO-
MiIIKM, AKi MicTATh HiHHI @I pigkicHi MeTaamu, BUIamalOTh B Oocald, a Ha
KaToJi ocizae umcra Migb.

Y 1836 p. Bopuc CemenoBuu fAko6i (1801-1874) zampomoHyBaB mpo-
Iec OJlepsKaHHA BimITapoByBaHUX IOKPUTTIB (rajJbBaHOILIACTHKY) i 3acTo-
CyBaB HMOro [IJS BUTOTOBJEHHS MOPOKHUCTUX (iryp, mio npukpacuan Icaa-
KiiBcbKuii cobop vy Caukr-IleTepOypsi.

—
SANMUTAHHA 0O BUBYEHOIO

1. YV yomy moJisrae ABUIIE €JeKTPOJiTHUHOI AucoIiaii?

2. Yomy Kpucraau 3 HOHHUM 3B’SA3KOM € eJIeKTpoJiTamu?

3. ITosacHiITL MexaHiZM BUHUKHEHHS CTPYMY B €JIEKTPOJiTaX.

4. Ha3BiTh BifMiHHOCTI y IPOXOIKeHHI €JIeKTPUUHOr0 CTPYMy B MeTajaxX Ta
pos3umHax i posmyiaBax eJIEKTPOJITiB.

5. PoskasKiTh, 1110 TaKe eJeKTPOJIi3 i Je 0oro 3aCTOCOBYIOTH.

6. fIxa omuHMIA eneKTpoximMiuHoro ekBiBaseHra? IIlo mokasye sHaUeHHS
eJIeKTPOXiMiUHOTO eKBiBaJieHTa MeBHOI PeuoBUHU?

7. fIxke mpakTUuHe Ta HayKOBe 3HAUEHHS IIEPIIOTO 3aKOHY eleKTpoJisy Pa-
pazmes?

§ 38. EAEKTPUMHUIA CTPYM Y TA3AX.
CAMOCTIMHUM | HECAMOCTIMHUI PO3PSAM

T'asu € mobpumu izoaATopaMu TOMY, IO 3a 3BUYAMHUX YMOB — HU3b-
KHX TeMOepaTyp i BifcyTHOCTI 30BHIIIHLOTO ompoMiHeHHs (yabTpadioe-
TOBOTO, PEHTTEeHiBChKOIO, PaJioaKTHBHOI0) — BOHM CKJIAHAIOThCA 3 HeEN-
TPaJIbHUX aTOMiB a00 MOJIeKYyJI. ¥ HUX HEMa€ BIIbHUX eJeKTPUUYHUX 3aps-
IiB, yOOPSAAKOBaHEe IEPEMiIlleHHA AKUX i COPUUYUHSIE eJIEKTPUYHUNA CTPYM.
OnHak 3a JeAKHX YMOB MOJKHA OJeP)KATH eJIEKTPUYHUI CTPyM i B rasax.

Hocaim 1. 3apagumo (HanmpukJaazn, Big egeKTpodOpHOI MAaITUHN)
amoMiHieBi mucKM, 3’e¢AHAHI HPOBiTHMKaMU 3 BUBOJAMHU eJIEKTPOMeTpa
(mai. 202, a). CrocrepiraTumeMo, IO BiIXMJIEHHS CTPIIKU eJeKTpoMeTpa
3aJIUINATUMETHCA CTAJINM, TOMY IO eJIeKTPUUYHA IIPOBiAHICTH IOBITpA 3a
YMOB KiMHaTHOI TeMIepaTypu Ta CyXOro HOBiTpA AysKe MaJja, i MJIaCTUHU
IOMiTHO He PO3PAIKAIOTHCS.

BHecemo y mpocTip MisK IucKaMu HOJYyM’s Bim 3amajieHOTo cipHHKa abo
ceiukm (maa. 202, 6). Ilobaummo, 110 €JIEeKTPOMETP IIIBUIKO PO3PALUBCS.
OT:Ke, IOBITPSA BHACIIMOK 3HAYHOIO IIiABUINEHHS TeMIeEpaTypu HaO0yJo
OPOBiAHOCTI I 3aMKHYJIO KOJIO, TOOTO B HArpPiTOMy rasi mMpoXOAUTH eJeK-
TPUUYHUN CTPYM.
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Man. 202

IIpomec mpoxomsKkeHHS €JIEKTPUYHOTO CTPYMY KPi3h ra3 Ha3WBaIOTh 2d-
306um po3padom.

Yuacnaizok HarpiBamHa a00 BUIIPOMIiHIOBAHHS YaCTHHA aTOMiB rasy iio-
Hi3yeThCS — PO3MANAETHLCA HA MO3UTHUBHO 3apAIKeHi HOHM U eJIeKTPOHU.
Y rasi MoKyTh YTBOPIOBATHCS i HEraTHMBHO 3apsAsKeHi HOHM (KOJU BiJIbHI
€JIeKTPOHU IPUETHYIOTHCA J0 HeHTPaJbHUX aTOMiB).

Moniszamis rasis mig uac HarpiBaHHS HMOSCHIOETHCA TUM, IO AeAKi Mo-
JeKyJIu IOUYMHAIOTh PyXaTUCA Tak IIBUAKO, IO YacTHWHA 3 HUX Mif Jac 3i-
TKHEHHS PO3IIaJacThCs, HepeTBopiounch Ha fonu. Illo Buia Temmepary-
pa rasy, To 0iJibllle YTBOPIOETLCS MOHIB. Y HAIIIOMY OOCJiAi moaym’si cBiu-
KU BUKOHYBAaJIO POJIbL HOHi3aTopa, TOOTO miKepeJa HOHIB.

IIpomec, axkuii 3a0e3meuye HOHi3aIllil0 ra3dy i NIMOJAJBIIMHA PO3BUTOK
ra30BOT0 PO3PSANY, HA3UBAIOTh LLOHI3AMOpPOM.

SIk foHizaTOp AiIOTH peHmeeHiBCvLKI nPoMeHi, a TaKOXK padioaKkmuseHe 8u-
NPOMIHIOBAHHS, AKEe BUBUATUMEMO 3TOO0M. 3a HOPMAJLHUX YMOB OTOUYIOUE
HOBITPA 3aBKAM IIEBHOIO MipOI0 MOHi3OBaHe BHACIILOK COHAUYHUX ITPOMEHIB
i KocMiYHOTrO BUIIPOMiHIOBAHHSA (IIOTiK IMIBUAKUX 3aPAIMKEHNX UaCTHHOK, IIe-
PEeBasKHO IPOTOHIB, AKi MOTPAIIAIOTE Ha 3emiio 3 ruoua Kocmocy).

Mexanism mpoBigHoCTi rasiB momibHMii 40 MexXaHi3My IPOBiIAHOCTI PO3-
YMHIiB 1 PO3ILIABIB €JIEKTPOJIiTiB, aje BiIMiHHICTDL HmOJATa€c B TOMY, IO He-
TaTUBHUN 3apsl IEePeHOCHUTHCS B OCHOBHOMY He HETATUBHUMHN HOHaMH,
a BiIbHUMHU eJeKTPOHaMM, XOUa MPOBiTHICTh 3a paXyHOK HeraTUBHUX IHO-
HiB TaKOXK MOJKe BifirpaBaTu IeBHY POJIb.

OT:Ke, y rasax HOEJHYETHCA €JeKTPOHHA MPOBiAHiCThH, mOAiOHA 40 IpO-
BimHOCTi MeTasiB, 3 HOHHOIO HMPOBiAHiCTIO, MOAiIOHOIO IO IIPOBiAHOCTI BOA-
HHUX PO3UMHIB i po3MjaBiB eJeKTPOJIiTiB.

SAKIo0 My IpUINHAEMO HarpiBaTu ab0 OIIPOMiHIOBATH r'a3, TO BiH 3HOBY
crae gieaekTpukoM. CTpyM IPUINHSAE IIPOXOAUTH IIiCJIA TOrO, AK yci fioH’
M eJIeKTPOHU MOCATHYTHL eJeKTpoais. KpiMm Toro, mpu 30JMKeHHI eJeKTpo-
Ha 1 IIOBUTUBHO B3apAlKeHOT0 MOHa B3HOBY YTBOPIOETHCA HeUTpaIbHUMN
aroMm. Takuii mpoliec Ha3WBAIOTh PEKOMOIHAIII€I0 3aPAAKEHNX YAaCTHUHOK.
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SIKIIT0 HeMae 30BHIIITHBOTO €JIEKTPUUYHOTO IOJIfA, TO 3apAaKeHi YacTUH-
KU 3HUKAIOTh JIMIIIe BHACJJIJOK peKoMOiHAaIlii, i ras crae mieleKTPUKOM.

Y raszax pospang Mo:Ke BimOyBaTucs i 0e3 HaArpiBaHHS Ta OIPOMiHEHHI.
Iakosu BiH MOKe miATpuMyBaTu cebe caM. 3a AKUX YMO8 ye MOMCIUBO?

Hocaig 2. BisbmMemo 3amasHy i1 HAallOBHEHY MHOBITPAM CKJISHY TPYOKY
3 IBOMAa MEeTaJIEBUMMU €JIEKTPOJaMM, A0 IKUX IIPUKJIAAEMO HAIPYyry, CKJIaB-
I KO0JIO, 300pakeHe Ha MaaioHKY 203. YBakaTumeMo, 1[0 Ha ra3 y TpyoO-
i mie arwuiick HowisaTop. AKIMO HAmpyra MiK ejleKTpomaMu TPYOKHU HeBe-
JWKAa, TO IIOBUTHUBHO 3apAlKeHi HOHW MHepeMillyIoThCSA OO0 HETraTUBHOTO
eJIEeKTPOo/Ia, a eJIeKTPOHU M HeTraTHBHO 3apAAsKeHi MOHU — [0 IMO3UTUBHOTO.
YHacIioK 1bOro y TPyOIli BUHMKAE €JeKTPUUYHUI CTPyM, TOOTO BimOyBa-
€ThCs Ta30BUI PO3PS.

OckinbKM B MisKeJeKTPOAHOMY IIPOCTOPi BOAHOYAC BimOyBa€ThCS MIPO-
Imec peKoMmOiHaIlii, To He BCi yTBOpeHi eJeKTPOHU i MOHM HOCATAIOTEH eJeK-
TPOOiB TPYOKU.

VYV pasi 30inbIllIeHHA HAIPYIU MidK eJeKTpoJaMU IIoMidaeMo, II0 B KOJi
30iapIIyeThCA cuya cTpyMy. IloTiM HacTae MOMEHT, KOJIM CHJIAa CTPYMY He
aminoeTbesa. CTpym mocsarae macuueHHda (main. 204). fximo gia ioHizaTopa
(HarpiBaHHs, OIIPOMiHEHHS) IPUNUHAECTLCA, TO NPUIUHAECTHCA U PO3PAI,
OCKiJIbKHM iHIIUX m:Kepes MOHIB HeMmae. TomMy Takumil po3psl Ha3MBAIOTH
HEeCAMOCTIHHMM PO3PAIOM.

IIfo s cmanembes 3 po3psadom y 2asi, AKWO 30iabWyeamu Hanpyzy Ha
enexmpodax mpyobrxu? ocain moxasye, 110 B rasi 3i 36iJbIIeHHAM HANIPY-
TM Ha eJeKTPoAax TPYyOKMU, MOUMHAIOUN 3 MesSKOT0 3HAUeHHSA, CUJIA CTPYMY
3HOBY 30iabmryerses (man. 205). Ile BigOyBaeThcsa ToMy, IO B rasi momar-
KOBO BiZl0yBaeThCA HOHI3aIlid eIeKTPOHHUM yIApOM V Pe3yJIbTaTi 3iTKHEHb
MIPUCKOPEHUX EJeKTPUUYHUM II0JIEM €JIEKTPOHIB 3 aToMaMu rasy. ¥ HACJIi-
IOK IIbOTO BUHUMKAE 3HAYHO OijbIlle HOHIB, HiXK THX, II[0 YTBOPIOIOTHCSA
B pesyJbTari mii fiomisaTopa. Cuia cTpymy 30iJbIIyeThCS B THCAYL pasis,
a KijbKicTh HOHIB MOJKe cTaTHM TaKoOIO, IO 30BHIIIHINA HoHi3aTOp y:Ke He
OOTPiOHUI AN MiATPUMAHHSA PO3PALY.

OckinbKY TaKUU PO3PsA He IMOTpedye IAJsA CBOTO HMiATPUMMAaHHSA 30BHIiIII-
HBOTO HOHizaTOpa, HOT0 Ha3WBAIOTh CAMOCTIHHUM PO3PATOM. 3aJIe’KHO Bin
BJIACTMBOCTEMN i cTaHy rasy, XxapakTepy i po3MillleHHs eJeKTpojIiB, a Ta-
KOJK BiJl IpUKJIaJEHOI 0 eJeKTPOAiB HaANPyr“ BUHUKAIOTH Pis3Hi Buau ca-
MOCTiMHOTO PO3PALY.

Tairounii po3pAd CIOCTepiraeTbcsa MPH HUSBKUX THCKaX (mecATi i coti
YACTKHM MijJliMeTpa PTYTHOTO CTOBIIYMKA) i HaAmpys3i MisK ejJeKTpogamMu
B KiJIbKa COTE€Hb BOJIBTIB.

I I
v 5
O O > >
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Man. 203 Man. 204 Mar. 205
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Tuirounii po3psisi BUKOPHUCTOBYIOTh V PEKJAMHUX TPyOKax. SIKIo TpyOKa
HaIIOBHEHA HEOHOM, TO BUHMKAE UYePBOHE CBITiHHSA, AKII0 aprOHOM — TO CHHIO-
BaTO-3eJIeHe. Y JaMIIax JeHHOIr'O CBiTJIa BHKOPHCTOBYIOTH PO3PSAM y Hapi pTyTi.

E.nercmputma ayza — dABUIIleé BUHUKHEHHA ACKPaBOro CBITHOTO CTOBIIA
rasy MiK aJBOMa ByriJII:HI/IMI/I €JIEKTpOaJaMHu 3a HHU3BKO1 HaIIpyru.

Enextpuuny myry «samaiioioTb» Tak. CrnouaTky 30JM:KYIOTH i BBOIATH
Yy KOHTAKT BYTLJIBbHI €JIEKTPOAM, 3aMUKAIOUM KOJIO. ¥YHACJIIJOK TeIlJIOBOI mil
CTPyMy, IO TPOXOAWUTH Uepe3 TOYKOBI KOHTAKTH 3 BEJIUKUM eJIeKTPUUHUM
OIIOPOM, KiHIIi eJIeKTPOiB PO3:KAPIOIOTHCSA O CBITIHHSA. 3 IIOBEPXHIi €JEeKTPO-
IiB IIpH IILOMY BIJIITAIOTH 3 BEJIMKOIO IITBUAKICTIO €JIEKTPOHU 11 uepes 3iTKHEeH-
HS WOHISYIOTHL rad y IPHJIErJIOMY HpOoCcTOopi. SKIMO eIeKTpoau pPO3BeCcTH, TO
€JIEKTPUYHUNA CTPYM Yy KOJIi He IPUIINHAECTHCA, BiH MIPOXOAUTEL Uepes MOHi30Ba-
HUH Tas, 0 CYyIPOBOIKYETLCSA HOT0 PO3KAPEeHHAM i SCKPaBUM CBiTiHHSIM.
aMmIep 3a Hanpyru npubausao 50 B.

IIim yac ropinua myru moBiTps abo iHIUIA ras
OigHiMalOUYnCh yropy BHACHIOOK KOHBEKIIil, BUTMHAE CBiTHUUA CTOBIIUYUK
y Gopmi ayrm, 3a 1m0 medl BUJA ra3oBOTO PO3PALY ¥ OTPUMAB CBOIO Ha3BY
Taxyprii JocUTh HMOMIUPEHi eJeKTPoIedi, Y AKUX AKepeoM Tellja € AyTro-
BU# pospsazn. IyroBuii po3pss BUKOPUCTOBYIOTH AJIA 3BaApIOBAHHS METAJiB.

Cuia cTpyMy B HeBeJUKiil Ay3i cArae KiabKox
aMIep, a B HOTYKHHUX Iyrax — KiJIbKOX COTEHBb
y IPOMIiKKY Mi’K BYTiJIBHUMU eJIeKTPOJaMU POo3i- B
rpiBaeThbCcs MO0 KiJgbKOX THCAY TpanyciB i, Man. 206
(man. 206). [lyroBuii pos3pfAa — MOTYy KHe O:Kepeso cBitia. Moro Bukopuc-
TOBYBaJMU y IIPOKEKTOPaX, IPOEKIIIHHNX amapaTax i KiHoamaparax. ¥ me-

KopouHumuii po3psan — 1e cBiTHa 00J1acTh, AKa Haraaye KOpoHy. Bin yTBo-
proeThes pu aTMochepHOMY THCKY MOOIN3Y 3arOCTPEeHMX YaCTHH IIPO-
Bi,E[HI/II{a 3 BEJIUMKHUM €JEKTPUYHHUM 3apPATOM.

T'as y mpomy pasi flonizyroms ydapom eleKTPOHU, IPUCKOPEHi CUIbLHUM
HEONHOPIZHUM eJeKTPUUYHUM II0JIeM, SKe BUHUKAE IMOOJIM3y 3aTrOCTPEHUX
3apAgKeHUX IIPOBiITHUKIB.

Ilepen rposo abo y rposy 4acToO Ha BiCTpAX i TOCTPUX KyTaX BUCOKO
OiIHATUX TPeaAMeTiB cIaJlaxXyHTh CXO0MKi Ha IIi-
TOUKM KOHYCH CBiTJIa, HAaIPUKJAL Ha BicTpAX KO-
pabenpHUx Imora (majs. 207). 3 maBHiIX-TaBeH Iie
CBiTiHHA HA3WBAIOTh BOTHAMHU cBATOTO EsibMa.

Koponnum pospsmoM He MOMKHA HEXTYBaTH,
SAKIO MAa€EII COpaBy 3 BUCOKOIO Hampyrowo. Kosu
€ BHCTYIIHiI YacTHHU ab0 AyKe TOHKi IIPOBOAM, TO
MOKe BUHUKHYTU KOpPOHHUM pospdan. Ile mpusBo-
IUTH M0 BTpaT ejexkTpoeneprii. IIlo Bumia Hampy-
ra BHUCOKOBOJBTHOI JiHii, TO TOBIMUMU MalOTh
OyTu IIPOBOIM.

IckpoBMii po3pAN BUHHKAE 3a BHCOKOI HANPYTH
MiK ejieKTpomamMu B moBiTpi (mai. 208, a) i mae
BUTIJIAA IMIyYKa SICKPABUX 3UTr3aromnogioOHuX cMy- '

SKOK, III0 BiATraJIysKyIOThCH Bil TOHKOTO KaHAaJy. Man. 207

___
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Man. 208

IIpu ickpoBOoMy pO3pAAi ras HOHIBYIOTH yIapoM IIPMCKOPEHI CUJIBHUM
eJIeKTPUYHUM IIOJIEM eJeKTPOHHU, IO BUHUKAIOTH B OKPEMUX MiCIIAX
y IIPOMIiKKY MiXK eJIeKTpoJaMU BHACJiTOK ITPUPOAHOI HoHisallii moBiTpa.

3a IOIIOMOroi0 iCKPOBOTO PO3PAAY MOMKHA 00poOJATH OeTali 3 Tyro-
IJIaBKUX METAJiB, TOMY IO BEJWKA €HEeprid IIbOTO PO3PALY BUIIIAETHCA
B MajoMy 00’emi 3a mysKe manuii iHTepBaJs uacy. TomMy TemimooOMiHy Mik
30HOIO PO3PAAY i HABKOJUIIIHIM CEePemOBUINEeM IIPAKTUYHO HeMae. ¥ Miciri
po3pAny TeMIepaTypa MeTaly PisKo ImigBUIIYeThCs, i BimOyBaeThcs #oro
BUIIAPOBYBAaHHA.

IIpukagom BeIeTEHCHKOIO iCKPOBOro po3psany € 6aumckaska (mana. 208, 6).
BuBuenHsaM 1LOTO SABUINA MIPUPOAM 3aMMaInca 0OaraTto BUYEHUX, 30KpeMa
B. ®pankain, M. B. Jlomonocos, I'.B. Pixman. ¥V 1753 p., mocraigxyioun at-
MocepHy eJeKTPUKY, PixmMan 3aruuyB Bif yaapy GJMCKaBKH.

BararopiunumMu mocaimKeHHIMM BCTAHOBJIEHO, IO IIiJ Yac PyxXy IIOBi-
TP 3a PaXyHOK KOHBEKIIil NMOBITpAHI IOTOKM I XxMapu B pe3yJabTaTi 3i-
TKHEeHDL eJeKTpusyioThes. IIpu mboMy omHa uacTmHa xMapu (HAIIPUKJIAM,
BEPXHS) €JeKTPUIYETHCSI MO3UTUBHO, a Apyra — HEraTUBHO.

Hampyra mixx mBomMa xMapaMmu, a TaKOMK MiK xMapaMu i 3eMJielo csarae
IeCcATKiB MiJIBHOHIB BOJBLTIB. ¥ pesyJbTaTi BUHUKAE TiraHTchbKa icKpa —
onuckaska (man. 209).

Man. 209
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Hana saxmery cuopyn (OyAuHKIB, omop JriHiit
eJIeKTpoIlepesadi ToImo) Mmob6Jau3y HUX YCTAHOB-
JIIOIOTH IMOTJIy 13 3aroCTpeHuM MeTaJIeBUM
CTep;KHeM, 1o mobpe 3’emHanuii (cmasuuii, 3Ba-
PEeHUIi) TOBCTUM ITPOBOIOM i3 3aKOMaHUM TJInbO-
KO B 3eMJII0 MeTaJIeBUM IIPeJMeTOM, TOOTO 3a-
semurenuit (mas. 210). Ileit mpucTpiit HAa3WBAIOTD
OJMCKABKOBIiZBOZOM (YacTo — TPOMOBiZBOIOM,
a60 OJIMCKaBUYHUKOM).

CmpolieHo IpUHIUI Po0oTH OJMCKaBKOBiZ-
BOAY MOXKHA MOSCHUTH TaK. ['posoBa xXmapa
BJIACHUM eJIEKTPUUYHUM II0JIEM BJIOBJIOE y OJImC-
KaBKOBiIBOZi eJeKTPUUYHUU 3apdan, TPOTHUJIEHK-
HUI 3a 3HaKOM Jn0 3apany xmapu. lleit sapsan
CTBOPIOE IIOPAL 3 BicTpaM OJMCKaBKOBiZBOIY
CUJbHE eJeKTPUUYHE MoJie, Y AKOMY HOUNHAETHCA Man. 210
«TUXUH» KOPOHHUHN PO3PsAN, AKUU 3abupae Ha
cebe eHepriio B3aeMoAil HaBeJEHOT'O XMAapoi0 €JIEKTPUUHOrO 3apAny, UUM
3MEHIITye€ IMOBipHiCThL PO3BUTKY OJUCKaBKH.

Posmipu Tepuropii, saxwuinenoi 0JMCKaBKOBiABOIOM Ha IOBEpPXHi 3eM-
JIi, BUBHAYAIOTHLCS BUCOTOIO OJMCKABKOBiIBOIY.

YU 3HAETE BWY, LLO...

Bnuckaeka — gocutb YacTe sBuLle Ha 3emMni. Ak nigpaxyBanu BYEHi, LLOAHSA Ha
3eMHin kyni BiobyBaeTbcs 6nm3bko 44 000 rpo3 abo npubnusHo ogHa rposa 4yepes
KOXHi 2 c. [po3n HayacTiwe 6yBatoTb y ApYri NONOBWHI AHS. TpuBanicTb GinbLUIOCTI
rpo3 — 6nmaeko 1 rog. OgHak y Tponikax i ropax BoHW iHoAi TpmBatoTe Ao 12—13 roa.
Haibinbluy KinbKicTb rpo3oBux gHiB — 220 Ha pik — 3adiikcoBaHO Ha OCTpPOBi HABa.
Y wmicti CaHta-Mapis (wtat KanicopHia B CLUA) rposa BigbyBaeTbca He 4acTiwe
oAHoro pasy Ha 2 poku. LLlogHsa Ha 3eMHi Kyni cnanaxye 6nmasbko 8 MrH 6riMckaBoK.

BonbTiB cTOBN | 6aTapes BigKpUnv MOXINBOCTI A4S LUMPOKUX EKCNEPUMEHTIB
i3 CMITbHUM €NEeKTPUYHUM CTPyMOM. baraTo BYEeHMX BUrOTOBRSNM Taki Axepena
CTpyMy i NpoBOAMAN 3 HUMU LiikaBi Jocniau.

Y 1802 p. npodecop lNeTepbyp3bkoi Meanko-xipypridyHoi akagemii B. B. MeTpoB
(1761-1834) ckoHCTpyOBaB HaMNOTYXHiLly 6aTapeto Toro 4Yacy. BoHa cknaganacs
i3 4200 MigHUX | UUHKOBUX KPY>XKKIiB, YKNageHMX y YHOTUPU AePEB'AHUX AWmMKN. [pu-
€QHaBLIN MigHOIO APOTMHOIO A0 MontciB 6atapei ABa BYriNbHUX CTEPXHI (enek-
TpOAW), y4eHU Habnnsne CTEPXKHI OAMH A0 OOHOrO i No6aymB, WO MiX HUMKU pan-
TOM cnanaxHyna sickpasa gyra. BoHa ocsituna nabopatopito, nomiwieHi B Hei
WMaTKM MeTarny gyxe WBUAKO nnasunucs. Tak 6yna BigkpuTa enekTpuyHa ayra.

Cnoci6 3BapoBaHHs1 MeTarsniB 3a AOMOMOrol eneKTPUYHOI Ayrun 3anpono-
HyBaB y 1881 p. ypomxeHeub c. MoctoBoro MwukonaiBcbkoi obnacTi BMHaXxigHWK
Mwukona MukonamnoBuy BeHappaoc (1842—1905). BiH 3anaTeHTyBaB 3aranom 6nunsb-
ko 100 BnHaxoAiB y ranysi TpaHCNOPTY Ta eHepreTukn. TakK, y4eHUN CKOHCTPYtoBaB
BYFiNbHi eneKkTpoamn pisHMX opm Ta KOMBIHOBaHi enekTpoau (Byrnmeub — metarn);
3anponoHyBaB CheliarnibHe MPUCTOCYBaHHSA ANSA 3BaplOBaHHS Yy BepTMKanbHOMY
MOMOXEHHI; ynepLue BUKOPUCTaB eNeKkTpoMarHiT Ans 3akpinneHHs getanen, Wo 3sa-
PHOKOTLCSH; CTBOPUB KiflbKa KOHCTPYKLi 3BaptoBasribHMX HaniBaBToMaTiB Ta aBTOMa-
TiB; po3pobuB cnocobu NiABOOHOrO 3BaplOBaHHA Ta pi3aHHS MeTaniB, 3BaptoBaHHS
B ra30BOMY CTPYMEHi, TOYKOBOIO i LUOBHOIO KOHTAKTHOIO 3BaptOBaHHS.
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3000yTKM YKPAIHCbKUX YYEHUX Y AOCHiAXeHHi mpo-
Onem 3BaploBaHHS MeTaniB NnponoBxns €BreH OckapoBuY
MatoH (1870—1953) — 3aCHOBHMK BiTYM3HSAHOI LLKONMX 3Bapto-
BaHHA. 3a 1noro iHidiatmeu npu TogiwHin AH YPCP 6yno
opraHizoBaHo naboparopito, Ha 6asi skoi B 1934 p. cTBOPUNK
IHCTUTYT eneKkTpo3BaploBaHHS, AWPEKTOPOM | HayKOBUM
KepiBHMKOM sikoro 6yB €.0. NMatoH. OCHOBHI Npalji BYEHOro
CTOCYBanmcs HayKOBMX | TEXHOMOrIYHMX OCHOB AyroBOro 3Ba-
ptoBanbHOro npouecy Ta npobrnemMu KMOro asBTOMaTu3auii,
CTBOPEHHSA eJieKTpo3BaploBaribHOI anapaTtypu.

B IHcTuTyTi enektpo3BaptoBaHHa AH YPCP Gesnocepea-

€eeeH [lamoH HbO mig kepiBHUUTBOM €.0. aTtoHa (1939—1940 pp.) Byno
3aBepLUEHO po3pobKy MeTody BMCOKOMPOAYKTUBHOIO aBTO-
MaTM4YHOro 3BaptoBaHHSA Nig QroCcoM. IHCTUTYT pO3poOUB TEXHONOTi0 3BapHOBaH-
HA OPOHBLOBAHOI cTani, WO YMOXMBUIO CTBOPEHHSI MOTOYHOrO MEXAHI30BAHOIO
BMPOOHMLTBa GPOHEKOPNYCiB TaHKiB. 3a 4ONOMOro aBTOMaTUYHOIO 3BaptoBaHHS
nig conrocom 6yno Hanarog)XeHo BUPOOHMLUTBO aBiaboMb, apTunepincbkux cHapsi-
aiB. Llen nepiog gianbHocTi IHCTUTYTY, akomy B 1945 p. 6yno npucsoeHo im'a €.0.
[MaToHa, cTaB CTaHOBMEHHAM HOBOI HaykoBoOi wkonu (B.B. WeBepHuubkun, O.A.
Kasumunpos, "B. Paescbknin, A.M. Makapa, B.€. lNaToH, B.I. MegoBap, [1.M. PabkiH,
C.I. ®pymin). Ha yecTtb €.0. lNaTtoHa Ha3BaHo MicT Yepe3 [IHinpo y Kuesi, aknn BiH
ckoHcTpytoBaB (1953 p.). MNisHiwe cnpaBy 6aTtbka NpogoBXmB cuH — B.€. lNaToH,
sakuin 3 1953 p. ouontoe IHCTUTYT enekTpo3BaptoBaHHs iMeHi €.0. NaToHa.

Bopuc €BreHoBu4 lMaTtoH — BMOATHUIA YKpPaiHCHKWN
YYEHWIN B rany3i 3BaproBaHHSA, MeTanyprii i TexHonorii metanis,
OepXaBHWUI | rpoMafCbKni Oisd, Npe3naeHT HauioHanbHoi aka-
nemii Hayk Ykpaiim 3 1962 p. lig noro kepiBHULUTBOM IHCTUTYT
€ITeKTPO3BapOBaHHA CTaB MOTY>XHUM  HAyKOBO-TEXHIYHUM
KOMMMEKCOM, O CTPYKTYPU SIKOro BXOASITb HAayKOBO-A0CHIAHWIA
IHCTUTYT, KOHCTPYKTOPCbKO-TEXHOMONYHI N eKcnepuMeHTanbHi
nigapo3ainu, Tpu AOCMNigHUX 3aBOAN, a TakoX iHHOBALiNHI opra-
Hi3aLii, HayKOBO-iH)XEHepHi Ta aTeCTauinHWI LEeHTPW.

Hambinbw ycniwHUMKM cTanu po3pobKM  TEXHOOorin
HEepPO3'€EMHOro 3'€AHaHHA N 0Opobkm meTaniB i HemeTanis
y pisHMX ymoBax i cepepoBuiax. [Jo HUX HanexaTtb 3Bapto-
BaHHSA i HAaNMaBnNeHHA nig niocoM, 3BaptoBaHHA B 3aXUCHUX
rasax CyuinbHUM i MOPOLLUKOBMM APOTOM, €MEKTPOLUNIakoBe 3BapOBaHHs, CTUKOBE
3BaplOBaHHA OMMaBfeHHAM, ra3oTepMiYHe HanustoBaHHSA, NPOMEHEBI TEXHONOTIi
Ta iHWi npouecu.

dakTnyHO Byno CTBOPEHO HOBY, MEPCMNEKTMBHY rany3b MeTanyprii — cneuianb-
Hy enekTpoMeTanyprito. 3aBasiku in cTano MOXIMBUMM NUTTS O0COBNIMBO YMCTUX
crneuianbHUX cTanen i cnna.iB, KONbOPOBWUX MeTariB, OOepXaHHS YHIKanbHUX
KOMMNO3UUiMHNX MaTepianis.

B.€. lNaToH nepLlmm 3anoyaTkyBaB AOCIIIKEHHS Y BIOKPUTOMY KOCMOCI B ranysi
TEXHOSOril MeTaniB, CTBOPEHHS YHiKanbHUX KOHCTPYKUin. [ig Moro KepiBHULTBOM
y 1984 p. kocmoHaBTu C.€. CaBuubKka Ta B.O. [1xxaHibeKkoB ynepLue y CBiTi NpoBenu
Y BiAKPUTOMY KOCMOCI 3BaptoBaHHS, pi3aHHs i HanuneHHs metanis. A BUEHi-MeauKkn
3a MOro y4yacTi CTBOPWUMM HOBWUW CMNOCiIO 3'€4HaHHS (3BaploBaHHS) M'AKMX TKaHWH
TNIOANHN | TBAPWH, LLIO LLMPOKO BUKOPUCTOBYETLCS HUHI B XipYpPridHiA npakTui.

Eopuc NamoH
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—
3AMNTAHHA 0O BUBYEHOIO

1. Yomy 3a 3BUUYAMHUX YMOB rasu € HieJIeKTPUKaMu?
2. ITosicHiTh, yoMy IIif uac HArpiBaHHA YW ONPOMiHEHHS Trasy PEeHTTeHiB-
CBKUMHU a00 yJaIbTpadioleTOBUMU HPOMEHAMU ra3 CTA€ IPOBITHUKOM?
3. Yomy mim yac HarpiBaHHA rasy BiH HOHisyeTbcA?
4. 3 TpunIMHEHHAM [ii fi0oHi3aTopa ras 3HOBY IIBUIKO CTAE dieJIeKTpUKOM. Jomy?
5. Axkuit razoBuil po3psAL HA3UBAIOTh HECAMOCTiHHUM?
6. Homy pospsan y rasax 3 MoHizaIliero ygapoM Ha3uWBaIOTh CaMOCTiHUM?
7. OnuiriTes mporec BUHUKHEHHS eJeKTPUYHOI Ayrd MidK BYTiIbHUMHU eJIeK-
TpoJaMu 3a HU3BbKOI HAIPYTH.
8. Kosin BuHUKAae KOPOHHUI PO3PAL?
9. PoskaKiTh, IK BUHUKAE OJMCKAaBKA — iCKPOBUIl po3ps.
10. O6r'pyHTYyiiTe, YOMY €JeKTPUYHA Ayra YTBOPIOETHCA MIPU HUBLKUX HAMIPY-
rax, a iCKpoBHI PO3psAg — IPU IYy>Ke BUCOKUX.
11. YoMy eTeKTPUUYHUI CTPYM Yy ra3ax HA3WUBAIOTH «EJICKTPUUYHUM PO3PATOM» 7

§ 39. bE3INEKA AIOAUHU T1IA HAC POBOTH
3 EAEKTPUHHUMU TIPUAAAAMMU | TIPUCTPOSAMU

Bynb-axe eqeKTpuuHe KOJO PO3PaXOBYIOTh Ha IIEBHY CUJIY CTPyMy. fIKIITO
3 AKOICHh IPUUYMHU CUJIA CTPYMY B KOJIi II€PEBUINUTDL MOITYCTHUMY, TO IIPOBOAMU
MOXKYTh IIeperpiTucs, a IXHsd i30d1ia — cmnajaxuyTu. IIpuuymHOI0 3HAUHOTO
30iIBITIEHHS CUJIM CTPYMY B KOJIi MOKe OyTH OJHOUYacHe BMHUKAHHS 6araTnbox
MOTY:KHUX CIOKHBAUYiB CTPyMy (HAIIPUKJIAL, €JIeKTPOILINTKU, eJeKTpoIrpac-
KU, IPAJbHOI MAaIlIMHY, BOAOHATPIBHUKA) a00 KOPOTKE 3aMUKAHHA.

Hocaig. CryiageMo eJeKTpUYHE KOJO 3 AiKepesia CTPYMY, eJIeKTPUUHOI
JaMmnu, Kiaoda. OOuH 3 IPOBOAIB IIHOTO KOJAa CKJIAJAETHCS 3 TOHEHLBKUX
OPOBIZHUKIB. 3aMKHEMO KJIOU — JaMIa cBiTuTuMeThcs. Temep mo 3aTwuc-
KauiB JlaMIIM ITPUETHAEMO HPOBiJ i 3HOBY 3aMKHeMO KoJio. Jlamma morac-
He, a TOHEHbKi MPOBIZHUKM pPO3KAPATHCSA i cBiTuTHMyThCca (Manm. 211)
IOTH, JOKKM MU He PO3iMKHEMO KO0Ji0 a00 BOHM He IepPeropsaTh 3i cmajsaxoM.

Kopomxum 3amurxannam HA3UBAIOTh 3’€IHAHHA KiHIIB TUIAHKHM KoJa
IIPOBITHMKOM, OIIiP SKOr0 Ay:Ke MaJIHil MOPiBHAHO 3 OIIOPOM TiJITHKYU KOJIa.

KopoTke 3aMuKaHHA MOMKe BUHUKHYTH, HAIPUKJIAL, HiJ] 4YaC PEMOHTY
npoBoaKu mmixg ctpymoMm (majsi. 212) abo B pasi BUIAAKOBOTO 3iTKHEHHS
OrOJIEHUX IIPOBOJiB.

Man. 211 Man. 212
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17 Omip KoJa mig yac KOPOTKOro 3aMUKAHHS He-
3HAUHUI, TOMY B KOJi pPisdKo 30iibIlIyeThCcA cuia
H CTPYMY, Bil YOT0 IIPOBOAM MOKYTH CIIAJIaXHYTH.
s yHUKHEHHSA IIOTO B €JeKTPOMEPEKY
— 000B’A3K0BO BMHKAIOTH 3aIO0IKHUKY.
Are npusnavenns i axa 6ydosa 3anobiXcHu-
K I e— kig? IlpusHaueHHsa B3amo0iKHHKIB — Bigpasy

BUMKHYTH JIiHil0, SAKIO0 CHJIA CTPYMY paiToM
Man. 213 cTaHe OiJBINOI0 3a JOMYCTUMY HOPMY.

T'onoBHoO uwacTmHOIO 3amobikHWKa (Mas. 213) € ngporuna C 3 JIerkKo-
IJIABKOTO MeTasy (HampukJjal, 3i CBUHITIO), PO3MiIlleHa ycepeauHi mopiie-
asH0BOI (hapdoposoi) mpodbku I1. [IpobKka Mae rBUHTOBY HapisKy H i 1eH-
Tpaabuuii KoutakT K. Hapisky 3’eqHano 3 IeHTPAJIbHIM KOHTAKTOM CBIH-
1eBoI0 ApoTuHO. IIpoOKYy BKPYUYIOTH Y NATPOH, SAKUHA MICTUTLCS BCe-
penuHi IMoPIeISHOBOI KOPOOKMH.

OT:xe, CBUHIIEBA APOTUHA € YACTUHOIO 3aTaJIbHOIO KoJja. TOBIIMHA CBUHIIE-
BUX IPOTHH PO3paxoBaHa TaK, II0 BOHKU BUTPHUMYIOTh IEBHY CHJIY CTPyMY, Ha-
opukaan 4, 6, 10, 16, 25, 32 A. fxino cuia cTpyMy B KOJIi HEPEBUIIUTH JI0-
IIycTMe 3Ha4YeHHs, TO CBUHIEBA JIPOTHUHA PO3ILIABUTHCA 1 KOJIO PO3IMKHETHCS.

3ano0iKHUKM 3 MPOBIZHUKOM, IO MJIABUTHCA, HA3WBAIOTH IJIABKUMHU
3aMmo0i:KHUKAMM.

Y pisEMX Tpuiamax 3aCcTOCOBYIOTH Pi3HOMAHITHI  3amobGisKHUKU
(man. 214). Ha mangionky 215 mokasaHo 3amobiKHUK, Aid SKOr0 I'PYHTYETh-
cA He Ha ILJIaBJeHHi, a Ha TEIJIOBOMY POS3IIUWPEHHI Tij mij uac HarpiBaHHA.

fAKIio BaM moBemeThCA PasoM 3 JOPOCIMMY 3aMiHIOBATH 3aIlIO0iKHUKMU,
TO 060B’SIBKOBO PO3KaKITh IM, AK HOTPiOHO TOTpPUMYyBATHCA NPaBHI 0e3-
MeKH JKUTTETiIILHOCTI.

Ilepenx TMM AK 3aMiHUTH IEePEropijii MpuM KOPOTKOMY 3aMUKAHHI 3aIo-
Oi’KHMKHU, MOTPiOHO mepemyciM BMABMTH W YCYHYTH IIe 3aMUKaHHA. Jlias
IIHOT0 HEeOoOXimHO:

1) BUMKHYTH BCi CIIO;KMBaYi CTPpyMYy, SIKi € y KBAapTHpPi 260 OyIUHKY;

2) BCTAaBUTH B THi3T0 OTHOTO i3 3aMO0iKHHMKIB JaMIy po3:KaprOBaHHA,
o Bigmomimae Tiit Hanpy3i, AKa € B Mepeski, a B rHi3mO Apyroro 3a-
MOOiKHUKA — HMPOOKY;

3) AKII0 3aMMKAHHS TPAIUJIOCA HEe B CIIOKUBAUYaX, a B IMiABiTHUX IIpPO-
BOJaX KBapTHUPH, TO JaMIIa ACKPABO CBiTUTUMEThCSH;

4) AKUN0 3aMMKAaHHA B INIBiTHUX HIPOBOJaX He BHUIABJIEHO (cIipaJjs
JaMIIM po3:KapeHa c¢jaad0), TO MOTPiOHO Mo yep3i BMHKATH BCi cIo-
JKMBAYi CTPyMYy;

5) AKI0 3aMMKaHHS HeMac€ y sKOTHOMY 3i CIo:KMBauiB, TO 1e 03HAUAac,
10 Y Balllii KBApPTHUPi Mepe:ka mepeBaHTakeHa. IloTpioHO BUMKHY-
TH 3a#Bi CIIOKHMBAYi eJIeKTPOCTPYMY.

L & ¢ WL”®

U e - - GEA @
88 5 m—

Man. 214 Man. 215
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Ilix uac pobGoTu 3 ejeKTpompwiIafaMu HEOOXiTHO CyBOPO M HEYXWJILHO
JOTPUMYBATHCA 3aCTEPEIKHMX 3aXOMiB. SIKIIIO UM HEXTYBaTH, TO BaIIIOMY
JKUTTIO 3aT'POXKyBaTMe CMepTeIbHA He0e3IleKa BHACIIOK MOMKJINBOI €JIEKTPO-
TpaBMu. ElekTpoTpaBMa — ypaskeHHS JIOAUHU eJIeKTPHYHUM cTpyMoM. BoHa
BUHUKAE il Yac KOHTAKTY Tijia JIIOOUHU 3 eJeKTPUUYHUM KabejieM, IIPUIaJoM
Y1 yCTaTKYBaHHAM, IT0 Iepe0yBalOTh IIiji HATIPYTOIO 3a YMOBHU iX HECIIPaBHOC-
Ti abo MOpPYyITeHb TPABUWJI OE3IIeKH IIi Yac iX PEMOHTY Ta €KCILTyaTaIllii.

Ilpu yparkeHHi eJleKTPUYHUM CTPYMOM MAa€ 3HAUEHHS HMOT0 Cuja, Halpy-
ra, 4acToTa, a TaKOoXK 6araTo iHIMMX YMHHUKIB: Miclle ypasKeHHSA, Yac BILIU-
BY CTPYMY Ha OpraHisM, CTaH HABKOJIUIITHBOTO CepPeqoOBUIIa, OCOOJIMBOCTI Op-
ramismy, HIKipu # oAAry mocTpakgajioro. Tijo JiogwHM — IPOBigHMK. Ilpm
KOHTAKTi YACTHH Tijia 3 OTOJIEHMMM IIpOoBOAaMmu abo 3 yCTaTKyYBaHHAM, IO
nepeOyBalOTh Il HAIPYTO0, Yepes3 TijI0 MPOXOIUTL CTPYM, Oif IKOT0 MOXKe
O0yTu HebesneuHoo. HacKiIbKY — 3aJIe)KUTDH Biji 3HAUEHHS CUJIU CTPYMY.

Crpym cuioro 0,6—1,5 MA y)Ke BiguyBaeThCs JIOJUHOI Yy BUIVIALL IIO-
MIAIIYBaHHA IMIKipM UM CUJIBHIIINX 0OJHOBUX BiIUyTTiB.

Ctpym™ cuyioio 5—25 MA MoKe CIIPUYMHATY MUMOBLIBHI HemepeOopHi cy-
moMu (CKOpOUeHHsS M’fA3iB), uepes IO BpaskeHa JIIOAWHA He MOXKe CAMOCTii-
HO Bix’emHaTtucs Bifg moKepesa Hebesmeku. OCKinbKM M’ A31-3rMHAYL CUIBHI-
mIi 3a M’A3U-PO3TMHAYI, TO IPU KOHTAKTI 3 HECHPAaBHUM eJIEKTPOIPUIALOM
uyy KabejgeM € PU3UK MHMOBOJII 00XOIMUTH HeOEe3MMeUHy MOBEPXHIO. 3pO3yMi-
JI0, III0 Kpallle, AKINO0 KOHTAKT 3 YBIMKHEHUM eJIeKTPOIPUIaAoM BimOyBcs
TUILHUM OOKOM JOJIOHI: ypasKeHHS CTPYMOM BCE OJJHO CTaHEThCS, ajie, KOJIu
M’SI31-3TUHAUYI CKOPOTATRLCS, PYKA BifcaxHeThCs Bil miKepesa HeOe3IEeKU.

Crpym y mexax 50—350 mMA Bukraukae QiopuidAiio (6esnanHi cKopo-
YeHHs) cepiia, TOOTO PO3Jal cepIeBol AiATbHOCTI asK J0 HMOT0 3YIMHKM.

Crymiab TpaBMaTU3MYy 3aJIEKUTDL BiZl MiCIis ypaskeHHA I Bim Toro, uepes
SAKi opraHu mpoXoAuTh CTPyM. € KijJbKa HAOPAMKIB IPOXOMKEHHSA eJIeK-
TPUYHOT'O CTPYMY Uepe3d Tijo JIOAWHHU IO JIiHil: HOra — HOra; pyKa — PyKa;
pyka — Hora. HaiimeOesmeuniiie, KOJIM CTPYM IIPOXOJIUTH Uepe3 cepiie.

Cryminb ypaskeHHA 3aJIeKUTH 1 Bif yacy il cTpymy Ha opraHism.

CyTTeBe 3HAUEHHSA IPU €JIEKTPOTPABMATU3Mi Mae CTaH HABKOJHUIIHHOTO
cepemoBuiia. BojoricTh, CTpyMONIpPOBigHA migjgora — yce e 30iJIbIIye mifo
cTpymy Ha opramism Jioauau. Oco0amBO Heb6e3MeuHO KOPUCTYBATHUCSH
€JIEKTPOIPUIAZaMI B IIiACOOHNX IPUMIIIeHHAX i HagBOpi.

Hacnigku enexTpoTrpaBM 3ajiekaTh 1 Bifi cTaHy OpraHi3My IIOCTPasKIaJIo-
ro. C’aHiHHA, XBOPOOJIUBHIIT CTAH JIIOAUHN, IOHUN BiK, IICUXOJIOTIUHHII CTpecC
3MEHINTYIOTh OIIip OpraHisMy i 30iJLITYIOTH CTYIIiHL YpasKeHHs. 3pO3yMijo,
110 TMeBHUM ONAT, HAIPUKJAL I'yMOBiI PYKaBHUIIL a00 I'yMoBe B3YTTs, MOMKYTb
3aXVCTUTU UM CYTTEBO IIOCJTA0UTH BILIUB CTPYMY Ha OPTaHi3M JIIOIUHMU.

Hopmamu BCTaHOBJIEHO 3HAUYEeHHA HAaMNOINBIIOI JOMYyCTMMOI Hanpyzu
MOPKAHHA TPOTATOM JIOCUTH TPUBAJOTrO dacy il mii: myia mocriifiHOro CTPY-
my — 8 B (ctpym mporikanusa 1 MA); ajad sMiEHOTO cTpymMy — 2 B (cTpy™m
nporikauud 0,3 MmA). Buxoaauu 3 TOro 1Mo 3HAYEHHSA €JIeKTPUUHOTO OIOPY
JIIOICBLKOI'O TijIa MOXKe KOJIMBATHCSA B MeKaxX BiJl cTa OoMiB 0 KiJIbKOX ge-
CATKIB KisooMiB, 6e3meUHOI0 BBa'KAIOTh HOCTiliHy Hamnpyry 25 B. ¥V npu-
MiIlleHHAX 3 IiJBUIIeHOIO0 BOJIOTiCTIO 0e3IeUYHOI0 BBasKaioTh HAmpyry 15 B.
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HaBuanpauit QisumuHmii KabiHeT y IIKOJI HAJEKUTL OO0 IPUMIiIIeHb
3 IMigBUINEHOI0 Hebe3meKor. Ilig yuac BUKOHAHHSA Ja00paTOPHUX Ta iHIIMX
pobiT yuHi MarOThL CyBOPO JOTPUMYBATHUCS MPABUJ €JeKTPOOe3IeKu, POo3-
MillleHnX y KOKHOMY KabiHeTi (GismKm Ha cHmeriaJbHOMY IIJIaKaTi.

Veim, XTO KOpHCTYyETHCS €JEeKTPUUYHUM OOJagHAHHAM, OOCIYTOBYE UM
PEMOHTYE HOT0, 3aBKAU Tpeda maM’ ATATH MPO TAKe:

1. y:e HeOe3MeUHO OTHOYACHO TOPKATHCA 000Ma pPyKaMH OO TBOX

OTOJIEHUX IIPOBOIB.

2. HaiineGe3meyHinie TOpKATHCA OO0 OTOJEHOT0 MPOBOAY, CTOAYM Ha

3eMJIi, Ha BoJIOriii a00 OeTOHHIN IimIo03i.

3. He0e3meuHo KOPUCTYBATHUCS 3iMCOBAHNMH €JEKTPUUYHUMHU IPUJIATA-

MH. X IIOBUHHI mepioguuHo mepeBipaTu daxisiri.
4. He Mo:xHa 30MpaTH, pPOo30HUPATH UM BHUIIPABIATH OYyIb-1IO0 B eJeK-
TPONPUJIAAi, He Bi’€MHABIIM HOTO BiJ IiKepesia cTpyMy.

5. He mosxkHa po3dMpaTM BHUMHKAUi, PO3ETKM Ta IiHIIYy apMaTypy

eJIEKTpOMepesKi, He BUKPYTUBIIN 3aNM00iKHIUKH.

Ha sacrepemxuux sHakax (Man. 216), 300pakeHo, YOT0 KaTeropuyHO He
Mo:kHA poouTr. O60B’AZKOBO TOTPUMYHTECA IUX 3aCTOPOTr!

Ax Hadamu nepwy donomozy YparceHiit eaeKmpusHum Cmpymom L00uUHi?

Samam’sTaiiTe: Wi Yac ypaskKeHHS eJeKTPOCTPYMOM BajKJIUBa KOXKHA
XBUJINHA, CJiJ HeraiiHO po3mOYaTU PATYBAJbHI 3aX0Au, HAJATH YPAIKEHO-
My mnepiny momomory. Hacammepen moTpiOHO 3BiIbHUTH JIOAUHY BiJ KOH-
TaKTy 3 IPOBOAOM IIiJi HAIIPYTO0, MO0 AKOMY HPOXOAUTH CTPpyM. SKIIO I1e
BimOysocsa B MPUMIII[eHHi, Ae € BUMUKAU
abo 1mTemcenb, IMOTPiIGHO BUMKHYTH
CTPYM BUMHUKaueM a00 BUTATHYTHU IIITEII-
ceJbHY BUJKY. SIKIIIO BUIIaJOK CTaBCA
y IpuMiIllieHHi, 1e HeMae BUMHUKAaua, II0-
TPiOHO BUKPYTUTH 3alo0i:KHUKU abd0 BU-
MKHYTH TOJIOBHUI BHUMHKAY (PyOMJIb-
HUK), 10 € 0iia jsiuuabpHUKA.

Y pasi, Koam BUMUKAYL PO3MiIIEHO
IysKe Oajieko, a JIIoJWHa IepedyBae Imif
Ii€l0 CTPyMy, TO PATYBAJILHUKOBI HacaM-
mepes HeOOXiZHO OXATrTH T'yMOBE B3YTTSA
abo TyMOBi pyKaBHUIli, CKHHYTH 3 IIOTEP-
IIiJIoTO CYyX0I0 OepeB’sHOI0 (UM 3 iHIIOTO
iosAIifiHOTO MaTepialy) maJuIeio IpPoBin
abo mepepisaTu iioro HOXKeM, Iepepybartu
COKUPOIO, «IEePEeKYCUTU» TOCTPOIYOISIMH.

S
AAA c
Bapro ommak mam’saTraTu, II0 B yCix Iepe-
JiYeHNX iHCTPpyMeHTaX PYYKU MaioTh OyTu
: BUTOTOBJICHI 3 i30JAIiTHOrO MaTepiaiy.
3BLIBHMBIIN IOTepIijgoro Bim mii
cTpyMy, Tpeba MOKJACTH HOro Ha CHUHY,

3BiJIBHUTH TPYAU BiJ OAATY, BUKJIUKATHU
JiKaps a0 «IIBUAKY HOIIOMOI'Y», a AKIIO
e HEeMOKJNBO, TO HeoOXigHOo 3poduTu
Man. 216 oMy IIITyuYHe TUXAHHS.
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—
3AMUTAHHA 0O BUBYEHOTI O

1. gm0 BuHATH 3 BOAYW YBIMKHEHUI €JIeKTPUUYHUN KUMN ATHUJILHUK, TO
#ioro cIipasb MoOKe meperopitu. BigmoBiab mosacHITE.

2. IToscHiTh, YN MOYKHA 3aMiCTh 3am00i’KHNKAa BCTABUTH TOBCTHUI MPOBix abo
IYYOK TOHKUX MiZHUX IIPOBITZHUYKIB.

3. IlosicHiTh, UM MOKHa HAJWBATHU BOAY B €JEKTPOUYAMHUK, YBIMKHYTHUHA
Y Mepexy.

4. Yu MosKkHA 3HiMaTH IIPOBiJ 3 IIOTEPIIJIOro 3a JOIOMOIOI MOKPOI HmaJIMIfi
a00 MeTaJIeBOr'0 CTEPXKHA?

5. YoMy eJIeKTPOMOHTEPHU IIPAIIOI0Th Y TYMOBHX PYKABUIAX i T'YMOBOMY B3yTTi?

PO3B’A3YEMO PA3OM

1. YoMy eJIeKTPOJIiTH MalOTh HOHHY IIPOBigHICTH?
Bidnosids: TOMy III0 HOCisIMU CTPYMY B €JEKTPOJIiTax € MOHMU 000X 3Ha-
KiB; BLIBHUX €JEKTPOHIB y eJEeKTPOJIiTaX HeMae.

2. YHACIiIOK NPOXOIKeHHS eJeKTPUUHOTO CTPYMY KPish PO3UMH Mif-
HOTO KYIIOpOCY Ha KaTonai Buminuiaocsa 52,8 r migi. Axwuit 3apsa mpouIios
Kpidh €JEeKTPOJiT, AKIIO eJeKTPOXiMiuHuiI eKBiBaJeHT MiAi IopiBHIOE
0,33 - 107% xr/Ku?

Hauo: PosB’asaunsa

m = 52,8 1 =0,0528 kr o6 BusHAUUTH 3apdaln, AKUHA TPOHUIIOB
k=0,33 - 107% xkr/Kn KDPish €JIeKTPOIIiT, CKOpHCTAEMOCS (hOPMYJIOH:
q-1? q = It.

Y dopwmyui, mo Bupakae sakoH Papaneda m = kIt, samiEuMo KOOYTOK
It Ha g i oiep:XKUMO BUPA3 AJIA 3apALY:
q=—.
k
ITigcraBuBIYM 3HaUeHHA (Pi3MUYHUX BeJHNUYNH, OTPUMAEMO:

g =0,0528 xr : 0,33 - 1078 xr/Kux = 160 000 Kx = 160 xKur.

Bionosgiods: uepes ejeKTpoJiT mpoiige 3apan 160 kK.

3. HoMy eIeKTPHUUHNI CTPYM Y I'a3ax HA3BAJIU «EJIEKTPUUYHUM PO3PATOM» ?

Bidnosidv: TomMy IO TiJ Yac MPOXOMKEHHS CTPYMY KpPisb ras Mik ABO-
Ma pidHOMMEHHO 3apAIKeHUMU TijlaMU BOHU PO3PAIKAIOTHCA.

—
3AMIAYI TA BNPABHU

Pigens A

286. YoMy omIip eIeKTPOIiTiB 3MEHIIIYETHCA 3 IIiABUINEHHAM TeMIIepaTypu?
287. Homy B eJeKTpPOJIiTaX y TBEPAOMY CTaHiI HeMae BiJIbHUX eJIeKTPOHiB?
288. Yomy, mepIll HiK pPoOMTHU rajJbBaHiuHe IMOKPUTTA, BUPOOH PETEILHO
3HEKUPIOIOTH 1 TPOMUBAIOTE?

289. Yomy assa rajJbBaHIiUYHOTO HOKPUTTS BUPOOYy HaMuacTilile 3aCTOCOBY-
IOTh HiKeJb i xpom?

290. Yomy came BOAHI PO3UMHU COJIeH, KUCJIOT i JYTiB € IpOBigHMKaMM?
291. Koau B mocyauHI 3 eJIeKTPOJiTOM, Ae € Hocii ctpymy 000X 3HaKiB,
CcTpyMy HeMae?
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292. Yomy 3 MTigBUINEHHAM TeMIIEpPATypH eJEeKTPOJiTy KiJbKicTh HOHIB
000X 3HaKiB 30idbIIyeTHCA?

293. YoMy eJeKTPOJIT y PO3UMHI UM PO3MIJaBi € eJeKTPUUYHO HeHTpab-
HU, Xoua BiH MiCTHUTH Beqnues3Hy KiJIbKicTh HOHiB 000X 3HAKiB?

294. Yomy mig uac OpOXOm:KeHHS CTPYMY KpPis3h eJeKTpPOJIiT Ha eJeKTpo-
JaxX BUIIJISETLCS YKMCTA PEUOBUHA, III0 BXOAUTH A0 CKJIAAY €JeKTPOJiTy?
295. Yomy mig yac IPOXOAKEHHS eJIEKTPUUYHOTO CTPYMY KpPi3h eJIeKTPOJIi-
T BifmOyBarOThCA IEPEMIIeHHA i BiIKIaJaHHA PeUOBUH HA eJeKTPogax?
296. YoMy MiK BYTiJIbHUMH €JIEKTPOJAMU 3a HEBMCOKOI HAIPyTru BUHUKAE
Ta3oBUU PO3PsA] — eJeKTpuUHa ayra?

297. Yomy nmjis «3alajlloOBaHHS» €JeKTPUUYHOI AYrW Ha ii eJeKTpoau moja-
IOTH BHUCOKY HAIIPyry, a AJdA MiATPUMAaHHA CTPYMY B Iy3i Taka Hampyra He
moTpioua?

298. YoMy eJeKTPOCKOIl, PO3MillleHHii HegaJeKO Bimg moaym’s cBiukKwm,
IysKe IIBUIKO PO3PAMKAETHCA?

299. Konu BUHUKae KOPOHHUM po3psan?

300. Yomy ocobmmBO Hebe3meuHO AOTOPKATHCS OO IIPOBOJIB 3i cTpymMom
MOKPHUMHU PyKaMu?

301. fx yTBOpIOETHCS OJIMCKABKA MijK I'DO30BOIO0 XMAapOI0 i moBepxHen 3eMi?
302. Mo 3actaB Bac y moJi. Hemomamik pocTe BHCOKe AepeBO 3 MOTYT-
HBOIO KPOHOI0. Yu BapTo 6irTu 10 HHOrO, 100 CXOBATHCSA Bim morry?

303. IlpoBigaMKH, 1110 3’€THYIOTH TPOMOBiABiA (0/IMCKAaBKOBiABiN) i3 3azem-
JIEHOIO IIJIACTHMHOIO, BUABMJINCS HOPBaHMMMU. Uu 3MO’Ke BiH 3aXHCTHUTH BiJ
OmmcKaBKu?

Pisens B

304. ¥V posumni Apreurym (I) HiTpaTy BHaCIiZOK NTPOXOIKEHHS 3apAnxy
1 Kx ma karoni Buginsgerbea 1,118 mr cpi6sa. Busuaure, aka maca cpibJuaa
BUIIINTHCSI BHACHIJOK MPOXOI:KEHHS eeKTpuuHoro 3apany 500 Ki.

305. Ilig uac eyJeKTPOJIidy PO3UMHY IIMHK cyJjabdary Bupigawmaocsa 2,45 r
OUHKY. BuszHauTe eJeKTPOXiMiuHMII eKBiBaJIeHT IHOTO METaJy, SAKIIO
Kpish eJeKTpoJiT mpoTaroMm 60 XB MPOXOAUB eJeKTPUUYHUHN cTpyM 2 A.
306. fxoro Oyiaa cuiaa CcTpyMy IIif Uac eJeKTPOJIidy PO3UMHY MiJHOTO KY-
mopocy, Ao 3a 50 xB Ha xaroxi Bugianiaoca 1,98 r mimi?

307. Haiibinpmly KiIbKicTh eJeKTPUKU, AKY OJEPIKYIOTh IIiJi yac po3pd-
IKAHHS aKyMyJIATOpa ab0 rajbBaHiuHOI'O €JIeMEeHTa, Ha3sMBAIOTh €MHICTIO
i BUMipIOIOTH B aMIep-ToAMHAX. BusHauTe, KOl CHJIM CTPYM IIPOXOIUB
Kpish JYKHUN aKyMyJaATOpP €MHicTiO 42 A - rox mixg uac #ioro 3apsam:KaHHs
nporarom 2,8 rog.

308. YHacaigoK eleKTpoJisy posunHy xJopumHoi (cosasmoi) xucaoru HCI
Ha KaToji 3a JedKuH dyac BUAiIuJIOCS 75 I BogHIO. CKiJIBKU XJOPY BUMI-
JNnJocs 3a Ieli caMuil uac Ha aHoAi? EjexTpoximiuni exBiBajJeHTH BOIHIO
i xymopy BigmoBimmo mopiBuioioTs 0,0104 i 0,367 mr/Ka.

309. Enxexrpoaizom mobyro 3,3 Kr migi. CKinbKu cpibiia MoKHa omgepiKkaTu,
SIKIIO TPOIIYCTUTH KPidh BiAMOBiMHMI eJIeKTPOJIIT TaKuil caMuii 3apsan?
310. Kpiss posumH cipuamol Kuciaotu mpoiunuio 2 - 109 Ki enexTpuru,
100 BUIIJIEHMM IIii Yac eJeKTPOJIidy BOAHEM 3allOBHUTH 3a HOPMAJbHUX
YMOB HOBITPAHY KyJI0. KNI BaHTaXK 3MOXKe HifHATH A Kyaa? EaxexTpo-
ximiuHMii eKBiBaseHT BogHIo mopiBHioe 0,0104 mr/Ki.
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ICTOPUYHA OOBIOKA

Nyipxi ManbBaHi (1737-1798) — iTaniicbkni isuk i disio-
nor. Hapoamecsa B BonoHbi. ¥ 1759 p. 3akiH4MB BonoHcbkun
YHIBEPCUTET, A€ 3roqoM cTtaB Nnpoecopom.

CBoi nepuwi enektpodisionoriyHi gocnian nposoame, aHaTo-
MIYHO BUMBYaKUM pyxm m'asiB xab. Nicna 11 pokiB gocnigxeHb
i excrnepuMeHTIB 3pobuB BIiAKPUTTS, SIK BiH BBaXKaB, « TBAPUHHOI»
eNeKTPUKN — Ha MpuKknagi AOCnigXyBaHUX KOPOTKOYACHMWX iM-
NynbCiB €NeKTPUYHOrO CTPYMY B M’SI30BUX TKaHUHax abu. Pe-
3ynbTatM CBOIX [JOCHiMpKeHb Yy4veHunm onybnikysas 1791 p.
y «TpaktaTti npo CuUnM enekTpuku npu M'Si30BOMY PYCi».
3’egHyloumM  MeTanesyMM MpOBIOHWMKOM M'Si3U | HepBu npe-
napoBaHoi >xabu, anbBaHi OOCNiAMB CKOpOYeHHs ii M’a3iB.
CKOpOYEHHS CTalTb CUMBHILLMMK | TPMBanilWMMK, SKWO NpoBig-
HWK CKnagaeTbCcs i3 ABOX Pi3HOPIAHMX MeTaniB, Hanpuknag 3anisa n migi abo cpidna.
lanbBaHi 3pO06GMB BMCHOBOK, LLUO CKOPOYEHHS M’A3iB abu 3ymMOBNeHi BUHUKHEHHSIM
Y HUX enekTpuyHoro ctpymy. OfHaK Npu4MHy Lboro ManbBaHi NOMUNKOBO BOaYaB y Ha-
SIBHOCTI B KOXHil TBApWHi Tak 3BaHOI BNACHOI — « TBAPMUHHOI» enekTpUKN. XNBHICTb umnx
nornsaie Hesabapom goeie A. Bonbta.

JI. TanbBaHi x 6yB OOHWM 3 OCHOBOMOMOXHUKIB BYEHHSI MPO E€NEKTPUKy, JOCnian
SIKOro Janu no4aTok HOBOMY HayKOBOMY HanpsiMy — eneKTpocblalonorn

Aneccangpo Bonbra (1745—-1827) — iTanincekuii disnk, Bu-
HaxigHWK ranbBaHiyHoOro enemeHTta. Hapogmecsa B M. Komo, no-
6nun3y MinaHa. Hae4aBca y wwKkoni opaeHy €3yiTiB. 3 paHHLOro
OUTUMHCTBA UIKaBUBCA NPUPOOHWYMMU HayKaMu, 30Kpema BUB-
YEHHSIM eNEeKTPUYHUX ABULL.

3 1779 p. 6yB npodecopom [MaBiicbkoro yHiBeEpcUTETY, a B
1815-1819 pp. — gekaHom cbinocodcbkoro dakynerety MNagyn-
CbKOro YHIBEPCUTETY.

Y 1769 p. A. Bonsta ony6nikysas npadio npo nenaeHcbKy 6aH-
Ky — HaMNpOCTIiLWWiA KoHAeHcaTop, a B 1775 p. — Npo BUHaNOeHun
CMOJISIHUU erleKmpoghop — npunag, Lo CTaB Npoobpa3oM enekTpo-
dopHoi MawwmHK. Y 1781 p. nobynysaB yymnusuli efleKmpocKor i3
CO/IOMUHKaMU | 3anpoBauB NOro Yy NPaKTUKY BUMIPIOBaHb.

A. Bonbta noBTOpPMB i pO3BUHYB Aochian Ta cnoctepexeHHs J1. ManbBaHi 3 « Tpak-
TaTy Npo CUMM enekTpUKU Npu M'S30BOMY PYCi». Y pesynbraTi BNaCHUX eKcriepuMeH-
TiB A. BonbTa NnpunwoB 40 BUCHOBKY, WO SABMLLA, SKi cnocTepiraB anbBaHi, NoB’sA3aHi
3 HasABHICTIO KOMa 3 ABOX Pi3HOPIAHMX MeTaniB i piguHn. To6TO NPUYMHOK CKOPOYEHHS
M’A3iB NpenapoBaHoi »abu byna He «TBapWHHa» eneKkTpuKa, a KOHTaKT Pi3HOPigHUX
metanis. LWo6 gosectn BnacHy npaBoTy, Bonbra MOBHICTIO BUKMOYMB (Di3iONOriyHi
00’ekTn, 3aMiHMBLUM Nanky >xabu cBOiM enekTpoMeTpoM. Tak byno enepuwe ymeopeHo
3aMKHEeHe KOJI0 efleKmpu4yHoO20 cmpymy.

Y ranyai x disionorii A. Bonbta BnepLue A0BiB, WO HEPBU TBAPWH i NIIOANHN MatOTb
BENUKY eneKkTpuYHy 30yaKyBaHiCTb.

MeTpo JleoHigoBuy Kannusa (1894—1984)

PogunHa Kanuuis (no matepi) noxoauTb 3 yKpaiHCbKMX BONUHCBHKMX ABOpsSH CTeb-
HULbKNX. BaTbko — reHepan JleoHig Kanmusa — Takox BuxogeLb i3 BonuHi.

Bigomuit y cBiTi hismk Metpo JleoHinosuy Kannusa Hapogmecs B KpoHLWTaATi y BiiCbKO-
BO-MOPCbKil chopTeLi, Ae CNy>XMB NOoro 6aTbko, reHepar-nenTeHaHT iHKEHEPHOro KOoprycy.
Matun — Onbra Kanmus (CtebHuupka) Byna BigomMvMm negarorom i 3émpadem onsKnopy.
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MMicnsa 3akiHyeHHA rimHasii y KpoHwTtaaTi MNMetpo Kanuus seTy-
nMB Ha dakynbTeT iHXeHepiB-enekTpukiB NeTepOyp3bkoro nori-
TEXHIYHOrO IHCTUTYTY, AKuUIA 3akiHumB Y 1918 p.

Y 1921 p. IN. Kannua 3a cnpusiHHS yKpaiHCbLKOro pisuka A.
Wodde suixae oo Anrnii y Kasenpiwceky nabopartopito B Kem6-
puaxi, koo kepyBaB E. Pesepdopa. [ocnioxysaB BiaXuneHHs
a- i B-yacTuHOK y MarHiTHoMy noni. 13 yacom I1. Kanvus 3anHsaB-
Csl BUBYEHHAM npobriem isvkm HU3bKMX Temnepatyp. Baxnu-
BMM MOro BMHaxodom Oyno ctBopeHHst B 1934 p. edekTnBHOI
YCTaHOBKM O1151 3pigKEHHS rasis, y TOMY YMCHi 1 renito 3a Temne-
patypu 4,3 K.

3a npoBefeHHs1 LMKy doyHOameHTanbHUX gocnimpkeHs y Kemo-
pyvmpki Kanvug y 1923 p. otpumas npewmito imeHi [bx. Makceenna Ta
CTyniHb AokTtopa dinocodii, cTaB 3acTynHMKOM AupekTopa KaBeHAillcbkoi nabopatopii
3 MarHiTHUX gocnimkers. Y 1929 p. M. Kanuus 6ys obpaHun gincHum YneHom JTIoHOOHCHKO-
ro Koponiscbkoro ToBapucTea. Akagemis Hayk CPCP npuceoina IN. Kanuui B4eHUIA CTyniHb
JokTopa gisnKo-mMmaTteMaTM4HUX Hayk i obparna Moro CBOiM YreHOM-KOPECNOHAEHTOM, a Ta-
KOX KOHCYNbTaHTOM YKpaiHCbKOro isnko-TexHiYHoro iHCTuTyTy (YOTY) y Xapkosi, e
B 1933 p. cneuiansHo ang M. Kanuui 6yno ypouncTo Bigkputo HoBy nabopartopito, i BiH CTaB
il NepLnM AMPEKTOPOM, He nonuLiaro4n pobotr B Kembpuaxi i npoxkmeaHHs B AHITII.

Y 1934 p. IN. Kanuuga npuixas y signyctky B CPCP, a noBepHyTunca Ha3aa o Kemo6-
puaxy nomy Bxe He gossonunn. Y 1935 p. BiH CTaB ANPEKTOPOM creLianbHO CTBOpe-
HOro IHCTUTYTY bisndHMx npobnem y Mocksi, gincHnum yneHom Akagemii Hayk CPCP.
BiH cTaB 3aCHOBHMKOM Takux rany3en AocnigXeHb, 9K didnka HU3bKMX TeMmnepaTtyp Ta
di3rKa CMNbHUX MarHiTHMX MOsiB.

3 1935 p. IN. Kannusa — «HeBUi3HMIA» HaykoBelpb CPCP, a 3a BUCTYNKX NpoTH CTBOPEH-
HA aTomMHOI 6om6u B 1945 p. noro Byno ycyHeHO 3 nocaau avpektopa IHCTUTYTY isny-
HUX npobrem, i NPOTAroM BOCbMU POKIB BiH NepebyBaB nia gomallHiM apewTtoM. [poTte
1955 p. oro 3HoBy 6yno NpuU3HaYeHO ANPEKTOPOM IHCTUTYTY di3NYHKX Npobnem.

JTaypeaT HoGeniecbkoi npemii 3 disnkn (1978 p.) «3a pyHOaMeHTanbHi BigKpUTTS
i BUHaxoau B ranysi gisnmkyn HM3bkMx Temnepatyp». 1. Kanuuga 6ys yneHom 25 Hayko-
Bux ToBapucte LWsedji, Monbwi, FfonnaHaii, HimewuanHn, CLUA, IHAiT Towwo.

JleB AaBugoBud JNlangay (1908—1968)

Hapoguecsa y M. baky (AsepbangxaH) y poavHi iHxeHepa-
HacpToBMKa. Moro HaassuuaiiHa o6aapoBaHicTb MposiBMMAch
yXXe B AUTUHCTBI. Y 18 pokiB BiH Hanucas nepLuy ApyKOBaHy
cTaTTio. 3akiHumBLN isnKo-MaTeMaTUYHUA dakynsTeT JleHiH-
rPaACbKOro yHiBEpPCUTETY, HaBYaBCA B acnipaHTypi, NpautoBaB
HaykoBMM cniBpOBITHMKOM JleHiHrpaacbKkoro (isnko-TEXHIYHOIO
iHCTUTYTY. Y 1929 p. 6yB HanpaeneHui Ha cTaxyBaHHs B [1aHito
(IHctuTyT Hinbca Bopa), a srogom B AHrnito i LLBeruapito.

MoBepHyBLUKCH i3 €Bponun, y 1932 p. J1. JlaHgay o4onue Teo-
peTuyHMn Bigain  YKpaiHCbKOro  isMKO-TEXHIYHOIO  IHCTUTYTY

Jlee Hasudosuy B XapkoBi. 3rogom npadosas B IHCTUTYTI isnyHnx npobnem AH
Jlarday YkpaiHu, ctaB akagemikoM. Y 1937 p., psSTYIOUMCh Bifl YEKICTCbKMX
penpecii («cnpaea i3nkiB» y XapkoBi), BiH NpuiHsB 3anpolueHHsa M. Kanuui i ctas ke-
PIBHMKOM TeOpeTUYHOro BiaAiny IHCTUTYTY dhisuyHux npobnem. OgHak yxe B 1938 p.
MNoro 3aapeLuTyBany 3a aHTUPaAsHCbKY aritauito. Y B'sisHMUi NpoBiB 1 pik i OyB 3BinbHe-
HWI 3aBASKN HaA3BMYaHUM 3ycunnam Kanuui, akun y3as JlaHgay «Ha nopykmy.

J1. Nanpgay BBaxkaBcs nereHaapHO qoirypoto B iCTOpIl CBITOBOI i pagsHCHKoT Hayku. BiH
3poburB BU3HAYHI HAyKOBI BIOKPUTTS B ranysi KBAHTOBOI MexaHiku, di3vkn TBepaoro Tina,
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EJIEKTPUYHI ABHIJA. ENEKTPUYHHU CTPYM

MarHeTu3amy, isukn HU3bKMX TemnepaTtyp, disuKu KOCMIYHUX NPOMEHIB, FiApOAUHAMIKN,
KBaAHTOBOI Teopii nons, isankn aToMHOro sigpa i eneMeHTapHUX YacTUHOK, (Pi3nKK Nnasmu.

3a BM3HaAYHI JOCArHEHHA B TEOPiT KOHAEHCOBAHUX CepeaoBuLL, 30Kpema Teopii pia-
Koro renito, y 1962 p. llaHaay 6yno npucympkeHo HobeniBcbKy npemito 3 isunku.

Toro camoro poky Jl. JlaHgay, Ha >anb, notpanue y asTokatactpody. OTpumas
ayxe cepinosHi TpaBMu | 6rn3bko OBOX MicsiLiB OyB y Komi. ®isnkn BCbOro CBiTy Gpanu
y4acTtb y nopsaTtyHky Jlangay. XKntts Baanocs BpATyBaTu, ogHak nicnga Tpasm JlaHgay
nepecras 3anMaTUCS HAYKOBOIO OisiNbHICTIO.

10.

1.

12.

NEPEBIP CBOIO KOMIMETEHTHICTb

KonTpoapHi 3anuTanHsa

. Yomy Ans cTBOpEHHS enekTpMYHOro CTPYMY B MPOBIGHWUKY Mae OyTu [xeperno CTpymy?
. BukoHaHHsA BogHOYac siknx yMOB HeoOXigHe Ans iCHyBaHHA CTPYMY B €neKTpud-

HOMY Koni?

. Homy meTanun malTb eNeKTPOHHY NPOBIOHICTL?
. M MOXXEMO TOYHO BU3HAYUTU Y SKOMY MPOBIOHWNKY MPOXOAUTbL CTPYM, XO4a pyXy

YaCTUHOK Y MPOBIAHMKY HEe 6aunmo. AK Le NoACHUTN?

. Homy marHiTHa gis ctpymy, Ha BigMiHy Big XiMiYHOT abo TennoBoi, € OCHOBHOO

aieto cTpymy?

. Uomy amnepmeTp pobnsaTe 3 gyxe Marnvm ornopoM, a BONbTMETP — 3 AyXKe BEMUKNM?
. Homy Tpu copmynum ans BuadHadeHHs pobotu cunu ctpymy (A = Ult, A = I°Rt,
2

U : : :
A= Ft) MO)XHa BUKOPUCTATV AN PO3PaxyHKY KiNbKOCTi TENMOTH, LLO BUAINSAETb-

Cs1 Y NPOBIAHUKY Mif Yac NPOXO4XKEHHS B HBOMY CTpyMy?

. Homy B ABOX MpoOBigHMKaX 3 OQHAKOBOrO MaTtepiany OAHaKoBOI AOBXWHW, ane

Pi3HOro NonepeYHoro nepepisy, ski 3’eAHaHo NOCNIAOBHO, 3a TOW CaMuin Yac BUAi-
NSAETbCA pi3Ha KiNnbKiCTb TENOTU?

. Aki pocnign 4OBOAATbL MOHHY TEOpito NPOBIAHOCTI PO34YMHIB i pO3NMaBiB enekTpo-

niTis?

IOunctunboBaHa Bofa He € NpoBigHMKOM. YoMy > BOAONPOBIAHA, a TakoX pivkoBa
i MOpCbKa Bofa € rapHUM NPOBIOHNKOM?

MoSACHITE, Yy YOMY MNONArae BiOMIHHICTb MK HEraTMBHUM iOHOM B €NeKTPOniTi
1 €NEKTPOHOM.

LLlo6 ras ctaB nposigHuKoM, noTpibeH npouec ioHi3adii rasy. [osiCHITb Yomy.

Illo 7 3uHaro i BMit0 poouTH

® {1 3Haro, AKi iCHYIOTH IiKepejia CTpyMy.
1. HasBiTb, sKi pkepena cTpymy 306pa)keHO Ha MasntoHKy 217.

Man. 217
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PO3JILII 2

® § BMi0 KOHCTPYIOBATH Ta BUTOTOBJIATH INPOCTi rajpBaHiuHi eie-
MEHTH.

2. Y NMMOH, CONOHMIA OTipok abo s6ryKo BCTaBTE MiAHY i CTarneBy NnacTMHM 3 BiaBoAa-
mu (man. 218). MNpuegHariTte BigBoaM 00 ranbBaHoMeTpa. Lo BiH nokadyBatume? Yomy?

Man. 218 Man. 219

® 1 BMiro cKIAZaTH eIeKTPHUYHI KOJIa Ta KPECIUTH IXHi cXeMu.

3. PoskaxiTb, gk npautoe KnweHbkoBuin nixtapuk (Man. 219). Ha3siTb MOro OCHOBHiI
YacTuMHU. HakpecniTb cxemy enekTpu4Horo Korna.

4. Ha mantoHky 220 306paxeHo npunagu. FAki eneKTpyyHi Korna MOXHa CKnacTui 3a Jo-
NMoMoror Umx npunagis? Kopuctytoumchb Tabnmueto « YMOBHI NO3HAYEHHS €NIEMEHTIB enek-
TPUYHKX Kiny» (aue. c. 107—108), HakpecniTb cxemn UMX Kin. Bu MaeTe mkepeno crpymy
Hanpyroto 12 B i yotvpu enekTpuyHi namnum, KoXkHa pospaxoBaHa Ha Hanpyry 3,5 B. Ak
NOTpPIGHO ix 3'egHaT, WOO BOHK NMpaLoBanu B HopManbHOMY pexumi? HakpecniTe cxemy
TaKoro eneKTpMYHOro Kona.

Man. 220

® 5 Bmiro moscHoBaTH (hisuuHi ABMIIA.

5. Kopuctyrouncb mantoHkoM 221, NosCHITb sBuLLe, sike BigbyBaeTbCs nig vac fo-
cniay.

6. EnekTpuyHmin Byrop MOXe naparnisyBati CBO 3406u4. 3a paxyHOK 4oro i SK BiH
ue pobutb (man. 222)?

7. Ha mantoHKky 223 306paxkeHO SNUHKOBY TipnsaHAY, sika ckragaeTbcs 3 baraTtbox
MarneHbkux namn. Ak MosiCHUTU Te, WO NaMnu CBITATbLCA HeogHakoBo? Ak Ui namnu
3'egHaHi Mixx coboto?
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Man. 223

® 5 Bmiro BumiproBaTu (i3uuHi BeJMYUHHU 34 JOIMOMOTOI0 MPUJIATIB.

8. Axui npunag i wkanm skux npunagis 306paxeHo Ha MantoHKy 2247 Ak ix Hasu-
BalTb? Aki i3NYHI BEMMUYMHN MOXHA HUMKW BUMIpOBaTM? 3anuuliTb y 30LIUT MOKasu
UmMx npunagis.

® §I Bmir0o BU3HAYATH CUJIY CTPYMY B €JI€KTPUYHOMY KOJIi.
9. Yepes nepLuy enekTpuyHy namny npoxoamTb 3apsaa 1350 Kn 3a koxHi 15 xB, a yepes
apyry — 30 Kn 3a 10 c. Y sikin enekTpuyHin namni cuna ctpymy Ginblua? Y ckinbku pasis?

Man. 224

10. BusHauTte cuny CTpymy B KOri, SIKWO 24 Kn enekTpudHOro 3apsiny NpOXOAsiTb
y Hbomy 3a 10 c? 1 xB?

11. AkniA cTpyM y NPOBIOHUKY, SKLLO KPi3b MOro NonepeyHunin nepepis 3a 2 xs npo-
xogauTb 3apag 30 Kn? Aka KinbkiCTb eneKTpoHiB NPOXOAUTL NMpU LbOMY Kpi3b nepepis
npoBigHnka?

® § Bmilo oOuucaoBaTH PoOOOTYy Ta
MOTY:KHICTh €JIEKTPUYHOTO CTPYyMY.

12. Y HukHilt yacTuHi enextponpacku € Ha- | Utek' vr.i216 CE[2GS

nuck (man. 225). LLlo BoHM o3Ha4vatoTb? Aka no- STEAM IRON G

i o 230V~50Hz 1500 -
TYXHICTb enekTponpacku? Aky poboTy BMKOHaE Waroromrers AN-DER PRODUCTS GmbH, ABcrpwn
€NEeKTPUYHUIA CTPYM, Lo NpoxoauTb Mo ii cripani, —
3a 10 xB? Man. 225
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13. Cuna cTpymy nig yac po3psgy bnunckasku gopieHioe 100 KA, a Hanpyra Mixk xma-
poto Ta 3emneto — 30 MB. O64mcniTh NOTYXHICTb OriMcKkaBKu.

® {1 3Ha10, K BUTOTOBJAIOTH €JIEKTPUYHI JJAMIU PO3:KapPIOBaHHS.

14. BUKOpUCTOBYOYM MarntoHOK 226, po3KaXiTb MPO OCHOBHI €Tann BUIFOTOBSIEHHS
eneKkTPUYHOT Namnun po3xaproBaHHS.

15. Po3rmnsiHbTe BCi HasiBHI y Bac enekTpu4dHi namnu i ganTe BianoBigb Ha Taki 3a-
NUTaHHS: 1) UM PiHATBCA Ui NaMnn cBoeto OyaoBOID; 2) Ha AIKY Hanpyry BOHWM po3paxo-
BaHi. KopncTyoumchb MasntoHKOM 227, yKaxiTb OCHOBHI NapaMeTpu enekTPUYHOI famnu.

EL-2U 9W E14
8000h 4200K Cool light
220-240V 50/60Hz

Man. 226 Man. 227

® 5 3Halo0, AKi eJeKTPUYHI IPHUJIAIN BUKOPHMCTOBYIOTH Yy IOOYTi.
16. Ha3sBiTb, ki enekTpunyHi npunaan 306paxeHo Ha MantoHKy 228 i Ans 4oro ix Bu-
KOPUCTOBYIOTb.

Man. 228

® S BMil0 BUTOTOBJATH MPUJIATHU i IPUCTPOI.

17. BurotoBTe camopobHUIA ranbBaHiYHUI enemeHT. [nsa uboro BUKOpUcTanTe pos-
YMH OUTY (2 CTONOBI NOXKW HA CKISAHKY BOAM), O4MH €NEKTPoa, — MigHWi abo BYTiNbHUNA,
OPYrUMI — UMHKOBMI abo 3ani3Hui. AKWO TOPKHYTUCH SI3MKOM enekTpoais, BiadyBaTu-
METbCS CONTOHYBATMI MPUCMaK. FAKLIO Y Bac € BONBTMETP 3 MEXEI BUMIPIOBaHHS 0 5
B, BUMIipsiiTe Hanpyry Ha Momncax BUFOTOBIIEHOIO raribBaHIYHOIMO eremeHTa. AKun
€NeKTpoA € aHO4OM; KaToaoM?

® S 3Halo, Ak MOOymOBaHA B OyIMHKY eJIEKTPOMEpe:xKa.

18. 3a mantoHkom 229 Bu3Ha4Te 3anobixKHUKK, SKi NOTPIBHI ANa cnoxXusadis enek-
TpU4HOro cTpymMy. HasBiTb Ui cnoXxusadi. AKOro nonepeyHoro nepepisy npoBigHUKN BU-
KOPUCTOBYIOTb Y Mepexi?
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LleHTpanbHUi
BMMMKaY

EnekTponivnnbsH

nepepis NposigHuKa

&l & @

3anobiKHUKU m
Monepeunuii 1,5 MM? 1,5 mm? 2,5M™

3ano6iKHMKN m

Monepeynunin | 2 5 pym? 2,5 Mm? 2.5 Mm?
nepepia npoBiaHUKa
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HOBITHI JOCATHEHHA HAYKH I TEXHIKH

|||I TECTOBI 3ABAAHHA

Bapiaum 1

1. Cuna ctpymy B Koni enekTpmnyHoi namnu gopisHioe 0,3 A. CkinbKn eneKkTpoHiB Npo-
XOAUTb Kpi3b NonepeydHuii nepepia cnipani 3a 5 xa?

A 56-10% B 5,610 B 5600 I 56
2. Ak HasuBaloTb Npunag, NPU3Ha4YeHnn Ans BUMIptOBaHHS Hanpyru Ha ginsHui kona?
A ommeTp B BatTmeTp B BonbTmeTp I amnepmeTp

3. Aka @isnyHa BenuuMHa 3aBXOW € OOHaKoBOK ANA Pi3HUX MPOBIAHWUKIB Yy Komi,
3’egHaHNX NocnigoBHO?

A cuna cTpymy B Hanpyra B onip I noTyxHicTb

4. Cvna cTpymy B 3ani3HOMY NpOBigHMKY 3aBgoBxkn 150 cm i nnowelo nonepevyHoro
nepepisy 0,02 mm2 gopieHioe 250 MA. fAka Hanpyra Ha KiHUAX NpoBiaHMKa?
A2B b20B B0,2B r200B

5. Aka cnna cTpymy B HUTLI pO3XaploBaHHs Katoga TenesisinHoi TpyOku (KiHeckona),
sKwo ii onip gopisHioe 0,6 Om, a Ao kiHuUiB npuknageHo Hanpyry 0,3 B?
A5A BO05A B0,2A rsgA

6. Ha cneuianbHOMY BepcTaTi ApIT NPOTAryOTb Tak, WO BiH CTae BABIYi AOBLUWK i TOH-
WK, AK 3MiHIOETBCSA Moro onip?

A 36inblyeTbcs B 4 pasu B 36inblwyeTbes y 2 pasu

B 3meHLWwyeTbCsa y 2 pasu I He 3miHIO€ETBCA

7. flka chopmyna € NpaBuIbHOI AMs BU3HAYEHHS KiNbKOCTi TeNMOTU, Ky BUAINSE Npo-
BidHWK 3i CTpymMOM?
— 2 _ _ 2 _I’R

AQ=I"Rt BQ=IRt BQ=U"Rt FQ—T
8. Uu BukoHyBaTnmeTbCs 3akoH Oma B yMOBax HEBaroMocCTi?

A Tak, ToMy L0 onip NPOBIOHWKIB HE 3anNeXuTb Big X Baru

B Hi, ToMy wWo 3akoH OMa BUKOHY€eTbCSA Ha 3emni

B npaBunbHOI Bignosigi Hemae

9. Yomy 3a AOMOMOIOK KOHTaKTHOIO 3BapOBaHHA HE MOXHA 3'€4HATU MiHi Y cpibHi aetani?
A Tomy Wo getani MalTb BEUKUI MUTOMWUIA ONip, | B MiCLi KOHTaKTy HEMOXINBO
Jocarty TemnepaTypu, 4OCTaTHBOI ANs iX 3’€4HaHHA
B Tomy Wo getani MaloTb Manuin NMTOMUIA ONip, | B MiCLi KOHTAKTy HEMOXIMBO O0-
CArTM Temneparypu, 4OCTaTHbOI ANg iX 3'€AHaHHSA
B ToMmy Wo getani He MaloTb OMNOpPY, i B MiCLi KOHTaKTy HEMOXINBO OOCAITU TEM-
nepartypu, 4OCTaTHbOI ANA 3'€4HaHHSA

10. Lo € BiNnbHUMK HOCISIMK 3apsay B pO34MHAX enekTponiTis?
A noHu obox 3HakiB B no3nTuBHI NOHK
B enekTpoHu Ta NoHK I BiNbHi enekTpoHu
11. B enekTponitMyHin BaHHi, Wo MicTUTe posunH AgNO,, npoxoaunts cTpym 10 mA.
Ckinbku atomis ApreHTyMy BUAINMTLCSA Ha KaToai 3a 1 ¢, AKwo k,, = 1,12 - 1078 kr/Kn?
A 16 - 10 B 0,16 - 10 B 6,25 - 1022 re6,0-10%
12. Ak Ha3uBaOTb BMA ra30BOro po3psiay, WO CYNpPOBOMAXKYETLCS CBIiTIHHAM Nobnmnay 3a-
rOCTpeHUX NpegMeTiB?
A nyrosun B ickpoBuii B KOpOHHWI I Tnitounin
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BapianT 2

1. Cuna cTpyMy B Koni enekTpuyHoi namnu gopieHioe 0,3 A. 3a sikuii Yac Kpisb nonepe-
YHUI Nepepi3 cnipani npoxoauTb 5,6 - 1020 enekTpoHiB?

A 3 xB B 300 c B 500 c I 30 xB8
2. fk HasuBatoTb Npunag, NPU3Ha4YeHUn ons BUMIpHOBaHHS CUN CTpyMy?
A ommeTp B BatTmeTp B BonbTmeTp I amnepmeTp

3. Aka pisanyHa BenuumMHa 3aBXxam € O4HAKOBOK ANS BCiX NPOBIAHWUKIB Y KOMi, 3’ €AHAHMX
napanensHo?

A cvna cTpymy B Hanpyra B onip I noTyXHicTb

4. fAka Hanpyra Ha KiHUSAX cnipani enekTpudHoi namnu, wo mae onip 110 Owm, a
amnepmeTp nokasye 0,2 A?

A110B B20B B22B I’ npaBunbHOI BiANOBIAi HeMae
5. BuaHauTe onip ctapTepa aBToMobins, Ko npy Hanpysi 12 B cuna ctpymy B Hsomy 600 A.
A 0,20m B 0,02 Om B 50 Om I npaBunbHOI BiANOBiAI HEMaE

6. B ocsiTntoBanbHy Mepexy KiMHaTW BBIMKHEHO OBi €NeKTPUYHI flamMnn, onopu SKux
200 i 300 Om. Hanpyra B mepexi 220 B. BusHa4Te cuny CTpymy A0 po3ranyXeHHsl.
A2A B1A B1,8A ro,18 A

7. [1Ba npoBigHWKN 3 OOHAKOBMMMK OMOpaMu 3'€4HaHO CroyaTtky MOCMigoBHO, a MoTiM
napanencHo i B 060x BMNaakax yBIMKHEHO MpW O4HAKOBIM Hamnpysi. Y gkomy Bunagky
poboTa eneKkTpMYHOro CTpymy 3a Tom camui Yac binblua i B CKinbku pasiB?

A npu nocnigoBHoMy 3’€AHaHHI poboTa enekTPUYHOro CTPyMy B pasn bGinbLua

B poGoTa enekTpu4HOro cTpyMmy B 000X BUNagkax ogHakoBa

B npu napanensHomy 3’€HaHHiI poboTa enekTPU4HOro cTpymy B 4 pasu binbLua

I npu napanensHoMy 3’€AHaHHiI poOOTa enekTpUYHOro cTpymy y 8 pasis GinbLua

8. Aka popmyna € npaBuUNbHO M9 BU3HAYEHHS KifIbKOCTI TENMOTU, 9KY BUAINSAE Npo-
BifJHUK 3i CTPyMOM?

) U2t IR
AQ=IRt B Q=IRt BQ=? FQ=T
9. LLlo € BiNlbHUMM HOCIIMK 3apsay B MeTaneBux NPOBiAHMKaX?
A HeraTMBHO 3apampKEHi NOHM B No3nMTUBHO 3apsagKeHi NOHM
B 1i0HM 060X 3HakiB T enekTpoHu

10. Mpwn cuni ctpymy 1,6 A Ha katogi 3a 10 xB Bigknanaca migb macoto 0,316 r. Busnay-
Te eneKTPOXiMIYHUI ekBiBaneHT Miai.

A 3,04 - 108 kr/Kn B 3,3 - 107 kr/Kn B 3,94 -106kr/Kn T 3,94 - 107 kr/Kn

11. Yomy KaxyTb, WO BrMckaBka MOXe «3HaXO4MUTU» 3apuTi Nig 3emnero ckapoun?
A OnuckaBka Han4acTile BriyYae B Te Micue, Ae nig 3eMrieto € JOPOroLiHHE KaMiHHSA
B BoHa HanyacTilwe Bny4Yae y Te Micue, e Y I'PYHTI € MeTanu — NPOBIOHUKK CTPYMY
B 6nvckaBka HanyacTilwe Bry4ae B Te Micue, e Yy I'pyHTi € HemeTanm
I’ BoHa HanyacTile Bry4yae B Te Micle, e Y I'PYHTI € Tinbku bnaropogHi metanu

12. Yomy npwv gyroBoMy po3psai Ans NPOXOAXKEHHS CTPYMY Kpi3b ra3oBui NPOMIDKOK He
notpibHa Bucoka Hanpyra?
A € BinbHi 3apampKeHi YaCTUHKM
B HasiBHICTb BiNbHUX ENEKTPUYHNX 3apsaaiB 3ab6e3nevyeTbCsi BUCOKOK TEMMEpPaTyporo
B enekTpoam NoHisytoTb ra3 HaBkono cebe
I HasiBHICTb HOCIIB 3apsiay 3a0e3neyyeTbCcsi eNEKTPOHHOI EMICIED
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®I3NYHI 3A0AYI HABKOJIO HAC

1. Yomy mpum HeZOCTATHHLOMY 3MAIlleHHi BUXOOATL 3 Jaay MIaTyHHIi
M KOpiHHI mMigMuIHUKKU TpakTopa?

2. YuM MOSACHIOETHCA 3HAUHE HArpiBaHHA KoJIic aBTOMOOiIA mimg uac
JOBTOTPUBAJIOL IMOI3AKM?

3. MexanizaTopu mig yac 36uMpamHsa BPOKAIO yBAasKHO CTEXKATh, ITT00 CO-
JoMa He HaKpydyBaJiacad Ha Bagu KombOaiima. Yomy?

4. Kosu aBTOMOOiJIb OijbIlle 3aTpaudae IaJbHOTO: IIif yac IOI3gKu 0e3
3YIMHOK UM i3 3ymuHKaMu?

5. YoMy 30BHIiIIHI YacTMHU HAA3BYKOBUX JiTaKiB JOBOAUTHCS OXOJIO-
IXKYBaTHU 3a HOIIOMOTOIO CHeIliaJbHUX amapaTiB?

6. Koau xocmiuHMii Kopabeab OiibIlle HATPiBA€ThCS: IIiJ Yac 3amyCKY
Yy MOCAAKU Ha 3eMJI0?

7.V akiii mocyauHi — MigHIN UM YaBYHHIN — UacTiille miATOpAOTH IPO-
IYKTH Iig yac ix npurorysauua? Yomy?

8. Homy MeTasieBa uaIlka i3 uaem obOmikae ryou, a mopiieasHoBa — Hi?

9. 3a AKOI TeMIepaTypH i AepesBo, i MeTasJ 37aBATUMYTHCA HA SOTUK OJ-
HAKOBO Harpitumu?

10. fAxuit TPpyHT IPOrPieETHCSA COHAYHUM ITPOMIHHAM IIBUAIIE: BOJIOTUH
Ul CyXuin?

11. ke mpusHAYEHHS TOBCTOTO INIAPY IMiAIIKiPHOTO KUPY B KUTiB, TIO-
JIeHIB Ta iHIINX TBapUH, IO KUBYTh V MOJAPHUX Bomax?

12. JlroguHa He BiguyBae IPOXO0JIOAM Ha MOBiTpi 3a Temmepatypu 20 °C,
a y Bozi Biguysae ii 3a Tremmeparypu 25 °C. Homy?

13. ¥V axomy pasi IIBUAIE 0XO0JIOHE YaWHUK 3 OKPOIOM: SKIIIO BiH CTO-
iTh Ha JIBOAY UM AKIIO JIiJ IMOKJACTY HAa KPUINKY uaiinuxa?

14. Yomy TOHKAa MOJIieTHJIEHOBA ILJIiBKA 3aXWIIa€ POCJAMHU Big HiUHMX
3aMOPO3KiB?

15. YoMy JIMCTS OCUKHU «Tpimoue» HaBiTH 3a O0e3BiTpsHOl morozm?

16. Yomy Tpyba, mo aAKiii Bojga HMOBEPTAEThCA B KOTEJ BOISHOTO OIla-
JIEHHS, IIiJBOAUTHCA IO HHOI'O 3HM3Y, a He 3Bepxy?

17. Y1 eKOHOMIUHO BUT'OTOBJIATH PaAiaTOPU IIapOBOIO OIAJIEHHSA Jo0pe
BimmosaipoBaHMMU UM Kpaire ix ¢apOyBaTH B YOPHUMN KOJIip?

18. YoMy B XOJOAHY MOTrOAy AesAKi TBaApUHU CILIATL, 3TOPHYBIINCH
y KJIYOOUOK?

19. Yomy TepMOCH BUT'OTOBJISAIOTH KPYIJIOT0, & HEe KBaJApaTHOro mepepisy?

20. 3emaa Oe3mepepBHO BUIIPOMIHIOE €HEpPrilo B KOCMIiUHUI IIPOCTIp.
Yowmy & 3eMJsd He 3ameps3ae?

21. Ak ckopucTaTHUCA A5 BUMipIOBaHHS TeMIIEPATyPU HOBITPS TEpPMO-
MEeTpOM, Ha IIKaJi Axoro 36eperyaucsa TijtbKu aBi momiaxm: 20 i 40 °C?

22. Kuimar ocTpoBiB momipHimwuii i piBHimmii, HiK KiaiMaT BeJIMKUX
MmarepukiB. Homy?

23. Yomy B mycTensaX yAeHb CIEKOTHO, a BHOYI TeMIlepaTypa IIOBiTpa
nazmae Huxxde Big 0 °C?

24. fki mepeBaru Mae PTYTh mepen iHIMUMH pigmHamu (coupT, edip),
110 Jal0Th 3MOT'Y 3aCTOCOBYBATH ii B TepMomMeTpax?

25. YoMy BHYTPIlIHI IOCYAVMHN KAJIOPHUMETPiB BUTOTOBJAITH 3 TOHKOIL
JaTyHi abo amdoMmiHio, a He 3i cKia?
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26. YV sakiii xactpyJi, amoMiHieBill un yaByHHiN, HMIBUAINE 3BAPUTHCS
KapToILId, AKIIO MAacH KapTOILIi I KacTPyJi ogHAKOBi?

27. Konu Ha posmeueHy IJIUTY MOTPAIJIAE OJIisdg, ii IMOCHUIIAIOTH CiJLIIO.
IlosicuiTe uyomy.

28. YoMy cinb, Ky KUHYJH Ha po3KapeHe BYTiJias, TPilllUTh?

29. fdx mafimpocriiiie BUBHAUYNTH, sIKe i3 ABOX TiJ TBepgirmie?

30. Uu pos3maaBUTLCSI HEBEJUKHUI IIIMATOK OJIOBA, SIKIIO HOT0 KUHYTH
B TUTeJb 3 PO3ILIABJIEHNM CBUHIIEM?

31. Jle Horu y B3yTTi 3amMep3aioTh Oijbllle: Ha 3acHiKeHOMY TpoTyapi
Y Ha TAKOMY CaMOMY TPOTyapi, ajie HOCUIaHOMY Cisirio?

32. YoMy Jif, 1110 YTBOPIOETHCS i3 COJIOHOI MOPCHLKOI BOAM, V IOHAJD-
IIIOMY CTa€ MaiiyKe 30BCiM mpicHUM?

33. YoMy MOKpi majibIlli BBUMKY IPHUMEP3aloTh 10 METAJeBUX IIpeaMe-
TiB i He IPUMepP3al0Th A0 AepeB’ THUX?

34. Sk moscHUTH, IO Ha MOYATKY OCEeHi B piuKax Ta o3epax BoJa He
3aMepaae, Xxoua TeMIIlepaTypa HOBiTpsA Ha KijabKa rpagycis mmxua Big 0 °C?

35. HoMy Temjoro 3sMMOBOTO AHS JIMKi 3a/JMUINAIOThL HA CBi)KOMY CHIry
JUKHIO?

36. Yu nprCcKOpPUTHCA MPOIleC TAHEHHS JbOAY B TEILIiil KiMHATI, AKIIO
HaKPUTHU HOTrO IITy060I0?

37. Homy mig uac CMJIBHMX MOPO3iB AJIs BiJHOBJIEHHS TJIALKOCTI JHOIY
KOB3aHKY HOJIMBAIOTH TapAY0I0 BOJOI0?

38. HuM mosiCHUTH, ITIO ITiT Yac CUJIbHUX MOPO3iB y Jici Tpimmars mepeBa?

39. Ilna ocyiieHHsa OoJIiT y cyOTpoIikax camxkaioTh eBRaginTu. Kyam
IiBaeThCcA BOJAA, IKY BOHU IIOTJIMHAIOTH?

40. Yomy rimHa, OOPOIIHSHE TiCTO IIig uUac HaArpiBaHHA He CTAlOTh
M’SIKUMHU, a TBEPAHYTH?

41. IITo 0XO0JOMKYETHCA IMBUAIINE B OJHAKOBUX YMOBAX: KUPHUIN CYII
uy yau?

42, 11106 MOJIOKO He CKHCJIO y CIIEKOTHUII MeHb, IIOCYANHY CJIiJ moMic-
TUTU y BOAY i HAKPUTU CEePBETKOIO0, Kpai AKoI 3aHypeHo y Bomy. Ha uomy
I'PYHTYEThCA 1€l cmmoci6 36epiramus mosoxa?

43. YoMy B cyxXxoMy IOBiTpi JIIOAHMHA BUTPUMYE TeMIepaTypy, IO Iepe-
Buirye 100 °C?

44. Yomy BIiTKYy Ha Jaysi micaas saxomy CoOHIE TyMaH CIIOUYATKY
3’ABIAETLCA B HU3UWHAX?

45. [Inst 4oro B KPHUIII YallHUKA POOJATEH TiPOUKY?

46. YuM OOSACHUTH, IO TPUBAJICThL BapiHHS KapTOILIi, IMOYMHAIOUN
3 MOMEHTY 3aKUIIaHHSA, He 3aJIe:KUTh Bill MOTYKHOCTiI HArpiBHUKA?

47. YoMy muTOMA TeIJIOTa 3TOPSAHHSA IIaJUBA CUPUX MPOB MEHIA, HiiK
cyxux Tiei camoi moponau?

48. YoMy MU CHJIBHO AMEMO Ha IIOJAyM’s CipHHMKA, CBiUKM, KOJU XOue-
Mo ix zaracutu?

49. AxK1r0 moOKJIacTH pos:Kapere BYTLLISA Ha MeTAJIeBY ILJIACTUHKY, TO BOHO
MIBUAKO TacHe, a SIKIO Ha JAepeB’dHY AOMIKY — IIPOAOBIKYe Turitu. Yomy?

50. ¥V axomy BUIaAKy Tasd y NUJIIHAPI ABUTYHA Ma€ OiIbITy BHYTPIITHIO
eHepriio: micjsg IPoCKaKyBaHHA iCKPU UM B KiHIi pobouoro xomy?

51. Y MoiKHa TepTAM HaeJeKTPU3yBaTU €0OHITOBY MAIUYKY AK IO3U-
THUBHO, TaK 1 HEraTuBHO?

52. Yu Mo)KHa HaeJIeKTPU3yBATH MiTHUH CTEPYKEHb, TPMMAIOUM HOro B PyILi?
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53. flka ocHOBHA NPUUMHA IIOABU €JEKTPUUHUX PO3PALiB y armocdepi
mig uac rposu?

54. OgHielo 3 MPUYMH CUJIBHOI I'PO3YU € MOTYKHUM BEPTUKAJIBLHUMN MOTIiK
noBiTpsa. Yomy?

55. JIiogsaMm, AKi mepeOyBalOTh y ropax Mmig yac rposu, iHOII JOBOAUTHCS
cIocTepiraTu Taxke sSIBHUIIE: BOJIOCCSA HAa ToJIiOBi cTae MMOKM, i HABKOJIO I'0JIO-
BU BUHHUKAE CBiTinHA. K mosacuuTu e apuie?

56. B ArrapKTuzi 1mig yac cHiroBux 0yp 4acTo MOXKXHA CIIOCTEPiraTH 0SBy
B IIOBiTpi eeKTPUUHUX icKOp 3aBAOBKKU 10 50 cM. YoMy BOHM BUHUKAIOTH?

57. SIKIO € MO3UTUBHO 3apAMKEeHUHN i30JhLOBAHUM IPOBISHUK, TO SAK
MOKHa 3apsAIUTH IBi i30/IbOBaHiI MeTajieBi KyJi 3a JOIOMOIOIO IILOT'O IIPO-
BiZHWKA, HE 3MEHIIYIOUN HOT0 3apAny, i Ipu IIbOMY Ha OAHilM KyJi oTpuMa-
TH TO3UTHUBHUM 3apsil, a Ha APYrili — HeraTuBHUHA?

58. o1t 3actas Bac y moui. Hemomaiik cToOiTh BUCOKEe JepeBO 3 BeJiu-
KOI0 KpOHOI0. UM MOKHa BUKOPHCTATH AEePeBO IJA 3aXMCTy Bif moImy?

59. Ha mamiourky 230 300pasKeHo Haii-
IpocTiIri caMopoOHi esleKTpocKonu. Buro-
TOBTE €JIeKTPOCKOI, BUKOPUCTABIIN CKJISA-
Hy mocynuny II, mMerajleBU# CTepKeHb C,
3irHyTui Ha KiHIli, IBi TOHKiI CMYXKKH Me-
TaygeBoi ¢oabru @, IMIACTMACOBUN KOPOK
K (mna mpyroro ejekTpockomna). Bumpo-
OyiiTe nil0 eJeKTPOCKOoma 3a IOIIOMOTOIO
HaeJIeKTpu3oBaHoro tija. Aki mocaimu Bu
¢ MOJKeTe  IIOKas3aTu, BUKOPUCTOBYIOUH

Man. 230 €JIeKTPOCKOII?
60. PospixkTe cupy KapTOILINHY HABIILI
i B oguy 3 ii moIOBMHOK Ha BigcTaHi 1-2 cM 3acTpoMmiTh ronku. IlpueaHatiTe
iX mo moJrociB rajbBaHiuHoro ejgemenTta. CrocrepiraiiTe 3a 3MiHOIO KOJIbOPY
KapToILIi 61151 TOJIOK i 3po6iTh BUCHOBOK CTOCOBHO KOMKHOTO eJIeKTpoja (KaTo-
Ia i aHoma). Uu MoKHaA 3a HOIIOMOTOIO IILOTO METOAY BUSBUTU HASABHICTDL Hi-
TpaTiB y KapTomai? AKuil TyT T eJIeKTPOIPOBigHOCTi?

61. PosriaubTe rajbBaHiUHI eJeMeHTH OO KHIIEHBKOBOTO JIiXTapHKa
abo TPaH3UCTOPHOTO IpHiMava. 3alUIIiTh HAIPYTY KOMKHOTO eJieMeHTA.
BceranosiTh, AK i eleMeHTH 3’€IHAHO Yy BAIIOMYy IPUJIali, i HaKpecIiTb
cxemy. IlpueguatiTe BOIBTMETP CIIOUATKY IO OJHOTO €JIeMeHTa, a MOTiM [0
Oarapei eJeMeHTiB, HOPiBHANTE BUMipPSHI HAIIPyTH.

62. fximo B mpuMMIIleHHI BMHUKAIOTh HPHUJIa BEJMKOI MOTYKHOCTi, Ha-
IPUKJIAI TOTYKHY €JeKTPOILIUTKY (eJIeKTPOMPACKY), TO PO3KapeHHS eJIeK-
TposaMil ciabiae. IlosacHITE yoMmy.

63. IIporsirom poKy Ha 3eMJi BUHHUKAE OJU3LKO 8 MJIH OJaucKaBoK. O06-
YUCJHITh CYMapHy IOTYKHICTh GJIMCKABOK, AKIIO CUJIA CTPYMY HiJ Yac pos-
pany cramoBuTh npubausuo 10 000 A, a mampyra — 100 MJIH BOJBT.

64. THKOJU IIeperopisy eJeKTPUUHY JaMOy MOKHA <«OMKHUBUTHU» CTPY-
IIYBaHHAM — HUTKA PO3'KapIOBaHHS 3HOBY 3aMUKAETHCA, ajieé CTAE KOPOT-
mroo. YoMy Taka JiaMIila CBiTHTBH scKpasire?

65. Homy TeMmIlepaTypa HarpiBaJbHOTO eJIeMeHTA eJeKTPOILIUTKM, yBi-
MKHEHOI Ha MOBTUH Yac, He IIiABUINYEThCA 0€3MEXKHO, X0ua ILJIUTKA CIIO-
JKMBA€E eJeKTPoeHeprio?

66. YoMy iHoAmi cuJIbHO HArpiBalOThCA BUMHUKAUi, PO3ETKU, BUIKU?
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67. Yomy Ha BYJHIIAX MicTa cHaJlaXyIOTh ycCi JixTapi ogHOuacHO, Xoua
JixTapi i mxepesio CTpyMy MOKYTh OyTH pPO3TaIlloOBaHi OOUH BiJ OAHOTO Ha
BiZcTaHi KiTbKOX KiJOMeTpiB, a IMIBUAKICTE HAIIPAMJIIEHOTO PYyXy €JEeKTPO-
HiB ycepenuHi mpoBigumka BKkpaii maja (mopaaxy 0,01 m/c)?

68. YoMy He IPOXOAUTH CTPYM y AUCTHUJILOBaHiM BOIi?

69. Yu mae 3HaUeHHS A XiMiuHOI il HATPSIMOK €JIeKTPHUUYHOI'0 CTPyMy?

70. Yu MoKHa CTBOPUTHU raJIbBaHiUHUII eJIeMeHT, OIYCTUBIIN B PO3UNH
KucJoTu abo coii ABi IMUHKOBI miaacTUHKK?

71. HaxpecJsiTh cxeMy eJeKTPUYHOrO KO0JIa, III0 CKJIaJacThea 3 OaTapei
i gBOX JaMO, KOXKHY 3 SKUX MOKHA BMUKATHU He3aJeKHO OOHY Bif OmHOI.

72. YV nikapHi B KiMHATi ueproBoi cecTpu € ejieKTpuuHHii a3Binok. Ha-
KpecIiTh cxeMy KoJia, AKe Ja€ 3MOr'y BMHUKATHU A3BiHOK XBOPUM, IIO JIEKATh
Yy TPhOX Pi3HUX ImajaTax.

73. B onmy #1 Ty camy Mepe:Ky BMUKAIOTH PisHi moOyTOBi mpumianm: jam-
ny, ILJIUTKY, BEHTUJISATOP ToIo. YoMy cuja cTpyMy B WX Ipujianax pisHa?

74. Y mepexy manpyroo 120 B yBiMKHEHO eJleKTPMUHMNA YaHUK i Ha-
crinbuy nammy. Omip coipani uaiitHuka gopiBaioe 22 OM, OIIip HUTKU PO3Ka-
proBauHsa Jamnu — 240 Om. BusHauTe cuily CTpyMy B KOMKHOMY 3 IPHJIALiB.

75. 3a mapameTrpaMy, HAINCAHNMU Ha I[OKOJIi JaMIIOUKHN KHUIIEHBKOBO-
ro JIiXTapuKa, BU3HAUTE HOMIHAJbHUHN OMip JIaMIIHU.

76. EnexkTpruHa Jiamma, omip Axoi gopisuioe 240 OM, CBITHUTLCS IIOBHUM
pos:xapenuaM npu cuii ctpymy 0,5 A. fIka mampyra Ha 3aTHCKadyax JIAMIIN?

77. TlosAicHITH XapaKTepHMCTHUKHU, IKi BKasaHO Ha eJeKTPUUHil gammi,
€JIEKTPOIIpacIli, eJeKTPOoILInTIIi. YoMy HaBegeHO came IIi mami?

78. fIx BU3HAUUTH, YU MOKE €JIeKTPOJIUYNIbHUK, YCTAHOBJIEHUN y KBap-
TUPi, BUTPUMATH HaBAaHTAMKEHHS BCiX HASBHUX €JEKTPOCIOKUBAUIB?

79. Ilix yac JiKyBaHHA €JIEKTPUYHUM CTPYMOM JIIOAWHA IIPOTATOM CEaHCy
(15 xB) oTpuMye 0e3 HETaTUBHUX HACIIAKiB AJA 3MO0POB’S eJIEeKTPUUHUI 3a-
pan oaussxko 10 Ku. Ilig miero 61MCKaBKM uepes Tijio JIIOAWHU IIPOXOAUTDH
OpUOIN3HO TaKa K KiJbKiCTh €JIEKTPUYHOTO 3apPALY, II[0 CTAE CMEPTEILHOIO
mist rroguau. Yomy?

80. Buszaure cuyay i IOTYKHICTbH CTPYMY, SKIIO Uepes IMPOBiITHUK OIO-
pom 20 kOwm mporsarom 0,01 ¢ mpoxoauTs edekTpuuHui 3apan 10 K.

81. € naMOoukM A AJIWHKOBOI TipJAAHAN, KOMKHA 3 AKHUX Mae€ OIIip
20 Om i pospaxoBama Ha cuay ctpymy 0,3 A. CKiIbKM TaKUX JaMIIOUOK
Tpeba 3’eAHATH IIOCIiLOBHO B TipaAHAY, IM00 ii MoKHa OyJI0 BBIMKHYTH
B Mmepexy 220 B?

82. Axki nmamnou, yBIMKHYTI B Mepe:Ky, CBITUTHMYTbCA SICKpaBiime —
3 OiIBIIMM YK 3 MEHIINM OIIOPOM?

83. 3’sAcyiiTe, y AKMX HA CHOTOAHI IMMOOYTOBUX €JIEKTPOIIPUIALAaX BUKO-
PHUCTOBYIOTH ILJIABKi samobiskumxu. HasenmiTes mpuxigamgu. SamuilriTe rpa-
HUYHI 3HaYeHHS CTPYMIiB IJIaBKUX BCTABOK. HaKpeciaiTh cxeMy eJeKTpuu-
HOTO KOJIa IIPUEIHAHHSA €JeKTPOCIIOKMBAYUA i3 IMJIABKUM 3aIl00isKHUKOM.

84. Yomy 3a00pOHAETHLCS 3aMiCTh IIPOMMUCJIOBUX IIJIABKUX 3aIMO0iKHN-
KiB BacTOCOBYBaTHM MigHI IPOBiAHUKY («KYyUIKU»)?

85. ¥V mpaBuiax 3 6e3meK’ KUTTEIIAILHOCTL HATOJOMIYETHCA IPO Te, II0
MPOBIAHUKY, AKi 3aropijucs mig uac KOpOTKOI'0 3aMUKAHHS, He MOKHA ra-
CHTH BOJIOI0, a IIOTPiOHO 3aKugaTy ImicKkoM abo semuiero. ITosscHITEL yomy.

86. Yomy mpaKTUUHO He Bimomi BMmajgku, 1mo0 OJMCKaBKa «BIapsaIa»
OB3 rpoMOBiABig?
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Axymyaarop — Ie Jikepesio CTPyMy NepiofuuHol Ail, 3JaTHe Harpoma-
IKYBaTHU €JIEKTPUUHY eHEepTilo BHACHIZOK HMPONYCKAHHSA KPidh KUCIOTHUHA
a00 JIY:KHUI PO3YUH €JIEeKTPUUYHOTO CTPYMY.

1 ammep (1 A) — cua cTpyMy, AKUHN, TPOXOAAYN ¥ ABOX IapaaelbHUX
OPAMOJIHIAHNX HECKiHUYEHHOI HOBXKWHU TOHKHUX IIPOBIJHWKAX, IIO PO3Mi-
mieHi y BakyyMi Ha BigcTraHi 1 M oguH Bim ogHOTO, COPUUMHSE Ha KOMKHIl
TiIAHI OpoBigHMKA 3aBAOBXKKN 1 M cuay Baaemoxii 2 - 1077 H.

AmMrepMerp — eJeKTPOBUMIPIOBAJbLHUI NOpUIaL [AJA BUMipIOBaHHS
CUJIM CTPYMY; B €JeKTPUUHe KOJIO BMHKAaeThcA mmociimoBuo. Illxkanu am-
mepMeTpiB MOKYTh OyTH IIpOoTpaAyioBaHi B ammepax, Mijgiammepax, Mi-
KpoaMImepax.

Barapea — cyxkymmicTs ogHaxoBUX HpuaafiB (ralbBaHiuHHX eJIeMeH-
TiB, aKyMYJATOPiB, TEPMOEJIEMEHTiB, KOHIEHCATOPiB), 060’¢THAHUX y IIEB-
HY CUCTEMY AJIA CIIiJIbHOI Aii.

BauckaBka — ABUIlle BUHUKHEHHS KOPOTKOUYACHOrO IiraHTCHKOTO iCKpO-
BOT'0 po3paAxy B aTMocdepi (Misk xmMapamu abo MixK XxMapaMu i 3emJero).

BypmTtuH — BUKONIHA CKaM’sHijJla cMoJia XBOMHUX [OepeB, M00puil iso-
JSATOP, AYsKe IT00pe eJeKTPU3yeThCsd.

1 Bat (1 BT) — 0QUHUIIA IOTYKHOCTI €JIEKTPUYHOI0 CTPYMY, Bigmosizae
MOTYKHOCTi cTpyMy cuyoio 1 A mpu Hampysi Ha KiHmax mpoBigauka 1 B.

Barmerp — mpuiaja a4 BUMipIOBaHHA NOTYYKHOCTLI B €JIEKTPUUYHOMY
KoJIi.

BunpomiHIOBaHHA — BUJI TeIJIOOOMiHYy, AKUIl He MOTPedye IIPOMiKHOTO
cepefoBHIa Mik TijaMB i 3yMOBJEHHH BUNYCKAHHAM i IOTVIMHAHHAM
HUMHU TEILJIOBOTO IPOMiHHS.

BuyTpimHa eHepria Tima — eHeprid pyxy Ta B3aemojii mMiik coboio yac-
THUHOK, 3 AKUX CKJIANAEThCA Tijo. BHYTPIIlIHIO eHepriio Tijia MOMKHA 3Mi-
HUTH HIJIAXOM BUKOHAHHS POOOTH a00 TemJI000MiHY.

1 BoasT (1 B) — oguHUIIA eleKTPUUYHOI HAIIPYru, BiAmoBimae Hampysi
Ha KiHIAX IIPOBiAHMKA, IpU AKiii poboTa 3 mepeMillleHHS eJIeKTPHUUYHOTO
sapany oauH KyJoH (1 Ki) mo mpoMy IpPOBiIHUKY JOPiBHIOE OTJHOMY IKOY-
a0 (1 Hox).

BoasT™MeTp — eIeKTPOBUMIipIOBaAJIbHUU IIpuJjaj IJsA BUMipioOBaHHA Ha-
IPYrd MiK JBOMA TOUYKAMU €JeKTPUUYHOTO K0Ja; BMUKAEThCA B KOJO IIapa-
JIeJIBHO OiJISTHINI, Ha SKif BUMipIOEThCS HampyTa.

TI'azoBuii po3panm — mpoilec IPOXOMKEHHS €JeKTPUUYHOIO0 CTPYMY Kpisb
ras.

lansBaHiuHNI eJIeMeHT — )Kepejio CTPYMY, B AKOMY €Hepris, IIo BHU-
minsgeThbca mig uvac XimiuHOI peakiiii, HmepeTBOPIOETHCA 0e3IocepemHbOo
B €JIEKTPUYHY.

lanxpBaHOMETP — €JEKTPOBUMIipIOBAJbHUI BUCOKOUYTJIUBUMN WPUIaAT
I BUMipIOBAHHA MaJIMX CTPYMiB, HAmpyr ab0 KiJbKOCTi eJIeKTPUKH.

J/IBUryHH TemIoBi — MAIWHU, Y AKUX BHYTDPIIIHS eHeprid majuBa Iie-
PETBOPIOETHCA B MeXaHiuHYy eHepriro. Ilo TemjgoBUX ABUTYHIB HaJleXKaTb:
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mapoBa MaIllMHA, ABUTYH BHYTPIIIHBOTO 3TOpPAHHA (KapOiopaTopHuii, mu-
3eJIbHUI), MapoBa Ta rasoBa TypOiHM, peaKTUBHUUN IBUTYH.
Jskepesio eJIeKTPUYHOTO CTPYMY — IIPUCTPiH, ¥ AKOMY BUKOHYETHCS PO-
0oTa 3 PO3IiJIEeHHA MO3UTUBHO i HETATUBHO 3apPAAKEHNX YACTUHOK.
JielIeKTpUK — PeUYOBUHA, ITIO0 HE IPOBOAUTDL €JIEKTPUYHUMN CTPYM.

E6onit — TBepma ryma, mpomyKT ByJaKaHisamii HaTypaJdbHHX i cumHTe-
TUYHUX KaydyKiB i 3HAUHOI HOMINIKM cipKu. XapaKTepuayeEThCS BUCOKOIO
MiIHicTIO Imig yac po3TAry, HiABUINEHOIO TBEPHiCTIO, JOOPUMU eJIEKTPOiso-
JAMIRHUMHY BJIACTUBOCTAMMU.

Enexrpuzania — gisuube sBuille, 3yMOBJIeHe iCHYBaHHSAM, B3a€MO/Ii€I0
Ta PYXOM €JeKTPUUYHUX 3apAmiB.

EjxexkTpuuHa ayra — ABUIe BUHUKHEHHS SICKPABOTO CBiTHOTO CTOBIIA
rasy Misk IBOMAa BYTLJIbHUMH €JIEKTPOJAMMU.

EnxexkTpuuHa cuia — cujia, 3 AK0I0 eJIEKTPUUYHE II0JIe i€ Ha eJeKTPUUHI
3apanu, 1o mnepedyBalThb Y IMIbOMY IIOJI.

EjexkTpuuHe moje — Iie ocoOJUBUII BUI MaTepii, AKMH BigpisHaeTbcA
BiJl peuOBUHH Ta iCHYy€ HABKOJIO OYIb-AKUX 3apAMKEHUX TiJ.

EnexkTpuuHuii 3apan — OIKepeao eJeKTPOMArHiTHOTO moJsda; (isuuHa
BJIACTUBiCTH YaCTMHOK a0o0 Tija.

ExexTpuuHNii CTPyM — Ile BOOPAIKOBAHUY (HaIpAMJIEHHUI) pyX 3apd-
MKeHUX YaCTHUHOK.

EnexTpuuHnii ¢cTpyM y MeTtajax (MeTajJeBHX NMPOBimTHMKAX) — Iie BIIO-
PAIKOBaHUM PYX €JIeKTPOHIB MifJ Ai€i0 eJIeKTPUUYHOrO MOJIA, IKEe CTBOPIOE
IKepeso eJeKTPUUHOTO CTPYMY.

EjekTpuuHMii CTPYM y pO3YMHAX €JIEKTPOJIITIB — IIe BIOPSIAKOBAHUNA PYyX
WOHIB ITIiJ Hi€I0 eJIEKTPUUYHOTO IIOJIfA, SIKE CTBOPIOE IKepeso eJeKTPHIYHOIO
CTPyMYy.

EjexTpoiia — mpollec BUAIJIEHHS PEUYOBHMHUM Ha €JeKTPoAax IIiJ uac
IPOXOIKEHHSA eJeKTPUUHOTO CTPYMY Kpis3h po3umHm ab0 pPO3ILJIaBU eJeK-
TPOJiTiB.

ExekTpoiit — peuoBmHA, gKa IIiJ Oi€i0 PO3UMHHMKA ab0 HarpiBaHHS
JIHcoIlifoe (pos3mnazaeTbca) Ha HOHM.

EnexkTpockon — mpuiaj, 3a JOIOMOTOI SKOTO BUABJAIOTH HaeJIeKTPU-
30BaHIiCTB Tija.

Enepria — ¢isuuna BeauunHa, 110 BU3HAYAE 3JATHICTh TiJl BUKOHYBATHU
po6ory. Ogunutieio ereprii B Cl € oxguu mxoyab (1 k).

3akon JIxoyna—Jlennma: KiJILKIiCTh TEI0OTH, AKa BUAIISETHCA IPOBII-
HUKOM 3i CTpyMOM, BU3HAYAEThCA MOOYTKOM KBajJpaTa CUJIW CTPYMY, OIIO-
Py HIPOBigHUKA ¥ yacy IPOXOIKEHHA CTPyMYy.

3aKoH 30epekeHHA eJeKTPHUYHOTO 3apAay: V 3aMKHYTIill cucTeMi ajire-
OpaiuHa cyMa 3apsafiB yCiX YaCTMHOK 3aJIMINAETHCA He3MiHHOIO (CTajo0I0).

3axkoH 30epesKeHHsS eHeprii: eHeprig He 3HUKAE Ta He CTBOPIOETHCH
3 Hivoro. BoHa TibKU mepeTBOPIOETHCSA 3 OAHOTO BUAY B iHINMWMA, IPH I[HO-
My IIOBHe 3HaueHHd ii 36epiraerbes.

3axkon Kyiaona: cuia B3aeMofii MiK JBOMa HEPYXOMUMM TOUYKOBUMU
CJIEKTPUUYHUMU 3apAJaMy IIPAMO I[POHOPIiiiHa MAOOYTKY IIMX 3apsgiB
i o0epHeHO IIpPOMHOpPIlifiHA KBaApaTy BifcTaHi MiK HUMH.
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IckpoBuit pospan — pos3pazd, SKUN BUHHKAE 34 BHCOKOI HANIPYIH MisK
eJIeKTPOJAaMU B MOBiITpi i Mae BUIJIAL ImyuKa SACKPaBUX 3UT3arolomiOHMX
CMYJKOK, ITIO BiATaJy:KYyIOTHCSA Bil TOHKOTO KaHAJY.

Kamxopumerp — npuiaj Ajas BUMiIpIOBAHHS KiJILKOCTI TEIJIOTH, AKA BU-
IizsgeTsbesa a0d0 MOTVIMHAETLCS I Yac SIKOro-He0yab (PismuHOro mpoliecy.

Kuminaa — inTeHCMBHe BUIIAPOBYBAaHHSA PiAvHM He TLIBKMU 3 ii BimbHOI 11O-
BepXHi, a 1 3 ychoro 06’eMy BcepequHy OyJabOaIloK Imapu, sSKi IIpu IILOMY BU-
HUKAIOTh.

KinpkicTs TemmoTu — Mipa BHYTPIIIHBOI eHeprii, mepemaHoi mim uac
TeIJI000MiHY BiZf OMZHOTO Tija mo iHImoro 0es BUKOHaHHSA poboTtu. BoHa 3a-
JIEKUTHh BiJi peUOBUHU, 3 SIKOI BUTOTOBJIEHO TiJjIo, BiJ Macu IILOTO Tijla Ta
pisHuIi fioro KimieBoi i mouaTkoBoi TemmepaTtyp. OmumHHUIIEI0 KiJIbBKOCTI
TEIJIOTU, AK i eHeprii, € oguH mxoyab (1 Ix).

Koedimienr kopucnoi aii (KK/l) TenmmoBoro gBuryHa — BimHoImeHHs Tiel
YaCTMHU eHeprii, AKa 3aTpavyaeTbCcs HA BUKOHAHHA KOPMCHOI poOOTH Te-
IJIOBUM ABUTYHOM, OO0 Bciel eHeprii, 1o BUAiIAETHCA BHACJIITOK 3TOPAHHSA
majmBa.

KouBekiia — mpoiiec mepeHeceHHA eHeprii cTpyMeHsaMu piguum abo rasy.

Konnencamia mapu — GisuuHU IpoIiec mepexony PEeYOBHHU 3 rasyBa-
TOrO CTaHy (3a TeMIepaTypu KoHAeHcallii) y piaxuii BHaciaimok ii oxoJo-
IoKeHH.

Kopouuwuii po3psax — pospsn, CBiTHA AiJAHKA SKOTO Haraaye KODOHY,
BUHUKAE 3a aTMOC(HEPHOr0 TUCKY MOOJM3Y 3aroCTPEeHUX YACTUH IIPOBiTHU-
Ka, I[0 Ma€ BeJIUKUN eJeKTPUUYHUN 3apsal.

Koporke 3amMmukanua — 3’e¢IHaHHA KiHIIIB AiIAHKY KoJa HPOBiTHUKOM,
OIIip AKOTO Ay:Ke MAJIMU IIOPiBHSHO 3 OIMOPOM AIISHKMN KOJIa.

Kpucragizamia — ¢isuuuuii mpoiiec mepexony peuoBUHHI 3 PiIKOro CTaHy
(3a TemImepaTypu KpucCTaadisallii) y TBepAuii BHACIIIOK i 0XOJIOmKeHHS.

JlamMma pos:kxaproBaHHA — [I)Kepeao CBiTia, y AKOMY CBITJIO BUIIPO-
MiHIO€ TYTOIJIABKUI IPOBiAHUK (BOJb(paM), PO3:KapEeHUN eJeKTPUUHUM
CTPYMOM.

HarpiBaabHuii eleMeHT — Ii¢ MNPOBiJHMK 3 BEIMKUM OIIOPOM, SKWH
3JaTHUN BUTPUMYBaTH, HEe PYHHYIOUNCH, HATPiBaHHS 10 BUCOKOI TeMIlepa-
Typu (1000-1200 °C).

Hanpyra enekTpuuHa — 1e (ismuHa BeJIMUMHA, 1[0 XapaKTepus3ye eJieK-
TpUYHE II0Jie, SIKe CTBOPIOE CTPYM, BU3HAYAETHCS BIAHOIIEHHAM pPOOOTHU
CTPYMY Ha IIEBHIN miJAHII KoJia OO €JIEKTPUYHOTO 3apAmy, IO IIPOUIIIOB IO
mif gijmssI.

1 om (1 OM) — OOMHUIA €JIEKTPUUYHOIO OIOPY, AOPIBHIOE OIOPY TaKO-
To IPOBiZHWKA, Yy SKOMY IPM HAmpysi Ha KiHmax omumu BoJabT (1 B) cuia
CTPyMYy JOpiBHIOE omHOMY amiepy (1 A).

OMmMeTp — mpujiaj IJsi BUMipIOBAaHHA €JEKTPUUYHOTO OIIOPY.

Omip exexkTpuuHmMii — (iswuHa BeJIWUYMHA, IO XapaKTepPU3Y€E BJIIACTU-
BiCTh IIPOBiTHMKA TPOTUAIATHA HANTPAMIEHOMY IepPeMillleHHIO 3apAniB, BU-
3HAYAETLCS BiMHOIIIEHHAM HANPYTW HA KiHISX MPOBIZHMKA OO CHUJIU CTPY-
MY B HbOMY.
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IlapanensHe 3’¢mHaHHA NPOBITHMKIB — Il 3’¢IHAHHSA CHOKHBAUIB
eJIeKTPUYHOI eHeprii (IPOBiAHUKIB), 3a IKOTO BUBOIM KOMKHOTO 3 HUX IIPU-
€IHYIOTH IO CHiJIbHOI IJIs BCiX mapu 3aTuckKauiB (TOUOK a0o BY3JiB KoJa).

IIapoyTrBopenHa — ¢isuuHUii mpoIlec Mepexony PEeUYOBHUHU 3 PiIKOro
CcTaHy B TasyBaTHii, AJs 3OiMCHEHHSA SKOT0 PEYOBUMHI IOTPiOHO HamaTu
HeBHOI KiJIbKOCTi TEmJIOTH.

IIutomuit omip peyoBuHU — Iie (isMUHaA BeIWUMHA, IO IIOKA3YE, IKUH
OIip Mae BUIOTOBJEHUM i3 I[iel pPeUOBMHM IPOBITHUK 3aBIOBXKKH 1 M
i maomero momepedHoro mepepisy 1 m2.

IInaBaenHsa — GisUUHUNA IIPOIlEC MEePEeXOAy PEUOBMHU 3 KPUCTAJIIUHOTO
(TBepmoro) crany (3a TemMmepaTypu ILJIaBJeHHS) B PiAKUM, AKUN CYIPOBO-
JPKYEThCA MOTJIMHAHHAM eHeprii.

IIocmimoBHe 3’¢MHAHHA NMPOBITHUKIB — Ie 3’€THAHHS CIIOXKUBAUIB eJIeK-
TPUUHOI eHeprii (IPoBiZHMKIB) y KOJi o Uepsi oguH 3a omHuM 0Oe3 posra-
JYKEeHb IPOBOIIB MiK HUMU.

IlocriitHMi CTPYyM — eJEeKTPUUYHUI CTPYM, IO He 3MiHIOETHCA i3 yacom
Hi 3a 3HAUYEHHAM, Hi 3a HAIPAMKOM.

IIoTy:kHiCTH €JIeKTPUYHOTO CTPYMY — (ismuHa BeJIUUNHA, IO BU3HAUA-
€TLCS BIIHOIIIEHHAM POOOTHM eJeKTPHUYHOrO CTPYMY Ha MTiJAAHIIL KoJa [0
Yyacy IPOXOIKEeHHSA CTPYMY B ITill JiJIAHIL.

Peocrar — mpusiazn qis perysioBaHHS CHJIN CTPYMY B €JIEKTPUUYHOMY
KoJti.

Pobora enekrpuunoro crpymy — dismuHa BeJMUYWHA, 10 XapaKTEPU3YE
epeTBOPEHHA eJeKTPUYHOI eHepril B iHIII Buau eHeprii.

Pyx TemnoBuii — GeajamguHuii pyX MOJIEKYJ i aToMiB, aKuii BU3HAUaeE
TeMIIepaTypy Tija.

Cuma crpymy — (QisuuHa BeJMUYMHA, AKA BU3HAUYAECTHCA BiJHOIIEHHAM
€JIEKTPUYHOTO 3apsANy, IIT0 IPOUIIOB KPidh MOMepeuHnil mepepis mpoBigHu-
Ka, 10 yacy MOoro ITPOXOIKEeHHA.

CunoBi miHil eTeKTPUYHOTO MOJIA — IIe JIiHil, HATPAMOK AKHX y KOMK-
Hi#l TouIli ImOJsa 30iraeThbCcs 3 HAIPSIMKOM CHJIHM, IO Ji€ 3 OOKY I[LOT'O IIOJIS
Ha poaMillleHe B HbOMY 3apdAIsKeHe TiJjo.

CxeMa eJeKTPMUYHOTO KOJIa — KpecJeHHs, Ha AKOMY 300pasKaioTh CIIO-
cobu 3’eqHAHHA €JIeMEeHTiB eJIeKTPUUYHOr0 KoJia.

Temmeparypa Tina — QisruHa BeJMUMHA, IO XapaKTepU3ye iHTEHCUB-
HICTHh TEMJIOBOTO PYXY MOJEKYJI Tija i mpomopiiiiiHa cepefHill KiHeTUUuHilk
eHeprii XxaoTHYHOTO PyXy MOJIEKYJI Tija.

Temmo00MiH — Ipollec 3MiHM BHYTPIiTHBOI eHeprii Tin 6e3 BUKOHAHHSA
poboTu Haag HUMHU Ta 6e3 BUKOHAHHSA POOOTH CaMHUMHU TiJlaMIH.

TemmonpoBigHicTs — mepemauva Tela Bix OiabIT HarpiToi mo0 MeHIT Ha-
I'piTOl YaCTHHMU TiJjia BHACJIIOK TEIJIOBOTO PYyXY Ta B3a€EMO/ii YACTHMHOK TiJja.

Tepmomerp — mpujan AJs BUMiPIOBAHHS TeMIIEPATYPH MIJISAXOM HOTO
KOHTaKTy 3 JOCJiI:KYBaHUM CepeIOBUIIEM.

ToukoBuii 3apam — 3apsja, PO3MOAiJIEHUN Ha Tiji, po3Mipum AKOTro 3HA-
YHO MEHII, HixK OyIb-aKi BigcTaHi Mix 3apamKeHMMHU TijaMu, IO B3ae-
MOJiIOTh B YMOBaX II€BHOI 3amadi.
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1. Tomy 1110 IpM HAJWBAHHI OKPONY V CKJIASHKY ii BHYTPIllTHSA i 30BHIIII-
HA CTiHKM HEOJHaKOBO IIPOrPiBaiOThCHA, 1 BOHA JioHaeThcsa. AAKIO cTaBUTU
JOXKKY, TO BoHa 3abepe uacTuHy eHeprii Bomu. 3. BimeraneBa mmacTuH-
Ka IIiJg Jieo TeMIepaTypd TO BUTHMHAETHCA (PO3PHBA€E KOHTAKT), TO IIPO-
rmHaeTheA (3amMukae KoHTakT). 5. Hi. 7. Tomy 110 06’eM moBiTpsa B 6GaHITL
ameHIryeTbea. 11. I1o6 suaTu miticumit 06’em piguau B Hux. 14. Tomy 1110
piauHA IpM IMiABUINEHHI TeMIepaTypu PO3IIMPIOETHCI 1 MOMKe posipsaTu
paxmiaTop. 16. BuyTpimiua eHepria rapsadoi Bogu OijgbIlla, TOMY IO TeM-
neparypa ii suma. 17. Hi. 19. Moxxua obmextu pyku. 22. IIlo6 enepris
BiZ BapeHHs He 3abupajacsa MeTaaeBoio JoxKKoi. 24. Ilerma. 38. Hi; Tak.
42, YV meproMy BUOAAKY BHYTPIiIIHA eHeprid 30igbIuiaacsa, a B iHIIoMy —
ameHinuiaaca. 48. ¥V neraanomy. 49. lna 36iabinensasa Taru. 55. 3MiHUTE-
ca. 56. Hi. na marpiBamma 1 xr amiomimiro ma 1 °C morpi6bmo 920 [k,
1 xr samiza — 460 %, 1 xr garyai — 380 Ik, 1 kr cBuHIio — 140 J:x.
61. Tomy 110 Boja Mae HAMOINBITY MUTOMY TeIlIoeMHicTh. 63. 336 xIlXK.
64. 92 xI:x. 65. 750 xllx. 67. 241,92 MI:x. 68. 96,72 MII:x; 767,6 Kr.
69. 24 r. 71. Tomy 110 0JIOBO Mae HU3bKY TeMIIEpATypy ILJIABJIEHHS —
232 °C. 72. 174,6 xllx. 73. 3324 wllx. 74. 1,87 wr. 75. 1662 x]lx.
77. Moxua. 78. 234 wllx. 79. 276,4 wlx. 80. Hi. 81. [Iaa cpibua.
84. II1o6 36inbIUTH TOBEepXHIO BHcuxaHHA. 86. 345 kIl:xk. 87. 23 MIDx.
93. 6,147 M. 99. Tomy 110 yacTuHa eHeprii iife Ha BUIIAPOBYBAHHSA
Bogu. 100. 324 M. 101. 6,6 xr. 102. 36,4 r; 6,8 r; 54,5 r Byrieio
i 145,6 r xkucuio. 103. 8 kr. 104. 510 MIxx; 175 M. 106. a) 28 M]l:x;
6) 46 M]Ix/Kr; B) MeTaH; TBepje pakeTHe manupo; T) 1,8 kKr; m) 1 Kr;
e) 0,14 xr. 109. Ilig wac poboTu OBUTYH HarpiBaeThCcs, i Boma 3abupae
Bi HBOro eHepriio, oxogomKkyioun poro. 112. JIas OoXOJIOAKEHHS IBUTY-
Ha. Boma mae Ha#f6GinbITy TUTOMY TEHJIOEMHICTHL cepen pimmu. 115. IBu-
I'YH BHyTpimiaboro 3sropauusa. 116. 4. 117. Kimetruuny eHepriro mapu.
119. 347 ™. 121. Ha 3miHy BHYTPillIHBOI eHeprii IIMaTKa MeTaJy.
125. UYactunHa enHeprii mapm BuTpaTmgacsa Ha O00epTaHHA JoHaTel
Typbinu. 128. Ias poboTu peaKTUBHOTO ABUIYHA He IIOTPi6He IIOBiTpA.
129. 128 oci6. 130. Ha 24 r. 136. Tomy 1o BoHa HaOyBae TaKOro ca-
Moro 3apany, imo i mamnuka. 137. Ile mOsACHIOETHCA €JIEKTPU3AIieio TiJ.
138. Cyxe BoJioccs, rpebiHers a60 pyka HaOyBalOTh Pi3HUX 3apAfiB i BOHH
OPUTATYIOTHhCSI MisK coboro. 139. MeranmeBy majmuky moTpiOHO isoJroBaTH Bin
pyku. 141. Y xyrpi. 146. EnexTpusamnia udepes Buams. JIucTouku omana-
I0Th, TOMY III0 3HMKAa€ BILINB HaejleKTpusoBauoil mamauuxu. 151. Tomy 1o
miactMaca abo gapdop € isomsropammu. 154. 21,3 H. 156. IlosurusHO;
mo3uTuBHO. 157. ABTOIMCTEpHM 3a3eMJIAIOTH 3a JOIOMOIOI0 JAHITIOTA.
160. Kyna 3 HagJIWIIIKOM eJIeKTPOHIiB — HEraTWBHO, iHINIA — IIO3UTUBHO;
micas 3’emHaHHS — obuaBi HeraTtuBHO. 164. 111006 mepemaTy KyJblIli eJeK-
Tpockoma Oimbmmui 3apan. 166. Hi. 170. II1o6 ameHmIuTy iXHIO BOJIOTICTH.
172. IIlo6 mo HBOMY crikaau 3apaau. 174. EjxekTpusallieio BIIJIHBOM.
176. Big6yBacThca mepeesekTpusanis tim. 178. 4 -10° 179. Tax.
180. 625 - 1016, 182. 13 uKx. 183. 3 uKx. 184. Moxe, SKII0 KOJO 3aMKHY-
Te. 190. EneKTpoH i HeraTUBHUMA HOH — [0 MO3UTHUBHO 3apAMMKEHOI ILIacTHU-
HU, IO3UTUBHUI IioH — o HeratmusHoi. 191. 0,04 c; 500 c. 192. 21,6 cmMm.
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197. a) Temsosa; 6) cBirTiioBa; B) XimiuHa; I) TemoBa; [) MAartHiTHAa.
200. Hi. 202. 840 Kiua. 203. 0,6 A. 204. 3,6 mKiua. 205. 5 c. 206. 5 c.
209. Hpyrmii. 211. 20 B. 212. 1000 B. 213. 12 B. 215. [Ipyrwuii.
216. Ha 300 B. 218. V¥V mix’equanni BoabTMeTpa i amnepmerpa. 220. 440 Om.
221. 2,9 A. 222. 0,3 A. 223. 12 xOm. 224. 240 Om. 225. 24 KOwm.
226. 8 B. 227. 1 B. 228. 8 B. 229. Oguaxosa. 230. 3,125 - 1019, 231. 0,5 A;
3,125 - 1018, 236. Hi. 237. 10 A; 0,9 A. 239. 36inpmuTsca B 5 pasis.
240. 3menmuTreea B 9 pazis. 241. 13,6 mOm. 242. 0,3 Om. 245. 2,5 m.
246. 5 kM. 248. 0,384 Om - mm2?/m. 249. 4. 250. Ha 9 Om. 251. 6,5 m.
252. 11,2 m. 253. 500 Om; 50 Om. 254. 44,5 T. 255. He menme 19.
256. 110 B. 257. 450 Om. 259. 3menmutbcsa. Iloripmurbes. 261. Jlam-
ma, sgxa Mmae Oinbmmii omip. 262. IlocaimoBHO. 266. 24 jJaMmm KiMHATHOL
AMUHKY 3’€IHAHI ITOCJiOBHO, a INMKiIbHOI — mapajienabHo. 268. 26,4 kIxK.
269. 605 Br. 270. 55 Br. 271. 0,45 A. 272. Ilpasunsuo. 0,1 kBT * rox.
273. 2,7 A. 274. 64,8 xll:x. 276. 0,45 A; 0,11 A. V jgamnoi mory:KHicTIO
25 Br. 278. 510,4 kBt - rom; 4 rpH 56 K. 279. 0,9 A. 280. Y jpammi omo-
pom 160 Om. 281. ¥V mammi omopom 80 Om. 282. 5,45 A; 216 xll»x. Hi.
283. Jlamma moty:xkuicTio 40 Br. 284. 580,8 x1lx; 1,7 kr. 285. 3124 ¢ = 52 xB.
291. fAKII0 eJeKTPOJIT He 3HAXOAUTLCA B eJeKTpuuHoMy moii. 304. 559 mr.
305. 3,4 - 1077 kr/Ka. 306. 2 A. 307. 15 A.

Bignosigi mo pyopuru «Illo a 3Har0 i BMito pooutu»

Poamin 1. 2. Bayrpimasa eHepria 1 Kr Bogum sb6inbimmimaca Ha 4200 Ik,
a 1 kr samisa — ma 400 I:x. 3. 324 xkI:x. 4. Moskua. 5. 7908 xll:x. 6. Bu-
craunTtb. 9. Hi. 10. He sminuThCs, IIOKHU JIif He po3TaHe.

Posmin 2. Enxexmpusauyis min. 1. HeratruBuuii. 2. Ilosutusuo. 4. Ilo-
3UTHUBHUIM; HeraTuBHu#. 6. Byayrs. 9. —3 aKa. 10. 9000 H. 11. 9 cwm.

Enexmpuunuii cmpym. 5. IlocaigoBuo. 10. ¥V apyriii mammi cuia cTpy-
My y 2 pasu 6inbima. 11. 2,4 A; 0,4 A. 12. 0,25 A; 18,75 - 10'°. 14. 3 TBr.

Bignosigi mo pyopuku «®izuuni 3agavi HaBK0JI0 HacC»

1. IIpu HemocTaTHLOMY 3MAaIlleHHI HiAIIMOHUKIB y pe3yabTaTi TepTs
MexaHiuHa eHepria IepeTBOPIOETLCA y BHYyTpimiHI0. Temmeparypa 6abita
OigHiMaeThbcA OO TOUKM IIJIaBJEeHHs, i BiH maaButhbceda. 2. Koseca aBTomo-
0inig marpiBaloThCsS i 3a pPaXyHOK POOOTHU CHUJIM TEPTA MHiJ Yac YaCTKOBOTO
OPOKOB3YBAHHS iX IO IIOJIOTHY JOPOTH, i 3a paxyHOK pobotu aedopma-
mii mumH Oig yac xoueHHs. 3. Ilig uac TepTA cosiomMa MOKe posirpirucs
i cmajmaxHyTH, IO HpusBeme n0 mokeski. 4. I3 synuakamu. 5. Tomy 1110
BOHM BTpaTWJX O CBOIO MiIlHIiCTHL YHACJILOK HarpiBaHHsa IIiJf yac TepTs
06 mosiTps. 6. Ilix uac mocagku. 7. Y MigHil, ToMy IO TENJIOMIPOBiA-
HicTh Migi Oinbima, HixK uaByHy. 8. AnOMiHiIA Mae GiJIbIINY TENJIOMPOBiA-
HicTb, HiK mopmeasua. 9. IIpu Ttemmeparypi Tinma aooguau. 10. Bomormii.
11. JKup Mae HUBBKY TeILJIONPOBiAHICTE i 3axuIliae opraHisaM TBapWHU
Bifl HaAMipHOTO OXOJIOMKeHHsS B HOoJApHuUX Bomax. 12. Boma mae Haba-
rato OiJBIITY TeILJIONPOBiAHICTL, HijK HOBiTPsA, TOMY y BOZAI TiJIO JIOAWHU
oxonomKyerbes mBuaine. 13. Koam i mokJacTyu Ha KPUIIKY YaWHMKA.
14. IlniBxka 3arpumye IIOBiTps IeBHOI TeMIepaTrypu Oiad POCJIMH.
15. 3a paxyHOK BepTHKaJbHUX BUCXiTHUX MOTOKiB moBiTps. 16. 11106 3a-
0e3meuynTy IIPUPOAHY IIUPKYJIAIII0 BOAM B CHUCTEMi BOIASHOTO OIAJIEHHS.
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17. Kpaite ¢dapoyBatu B dopHUil Kojaip. 18. 11106 3MeHIIHUTH IIOBEPXHIO
BUIIPOMiHIOBaHHSA Ternia 3 Tinma. 19. Kpyriuii TepMmoc Mae MeHIIIY IIOBEpX-
HIO, TOMY BiH MEHIIIOI0 Mipoio moryimHae i Bigmae temsory. 20. Pasom i3
IIPOIleCOM BUIIPOMIHIOBAHHSI eHepTrii B KOCMIUHMHA IIpOCTip BimOyBaeTh-
ca i mpomec morsnmHamusa eHeprii Conmgs. 23. Ilicok Mae Many mUTOMY
TeMJIOEMHICTb, TOMY IIIBUAKO HATrpiBaeThcA 1 oxoJomKyeThcsa. 24. Maia
OUTOMA TEILIOEMHICTL, BeJIMKa TEeIJIONMPOBiAHICTh, HE 3MOUYy€E CKJIO, IOPiB-
HSHO JIETKO OJep:KaTH B YMCTOMY BUIJIANi, BUCOKA TeMIlepaTypa KUIiHHS,
HI)KUa MOPIBHSHO 3 BOMOIO, TOUKA TBepaHeHHA. 28. Boma BcepemuHi couri,
epeTBOPIIOUNCEL Y IIapy, po3puBae Kpuctaau. 29. HamectTu moapanumy
OOHUM TijioM Ha moBepxHi immmoro. 30. PosmnaBurhea. 31. Ha Tporyapi,
nmocunanomy cimro. 32. Ilix yac Moposdy cinb y BUIVISIAL PO3UYMHY «IIO-
Kupmae» aixg. 33. Meraa Mae OiJIbIIy TeIJOIPOBiAHICTH, HijK AepeBO, TOMY
BiH BiIBOAMTEL BiJi TOHKOI ILTIBKM BOOHM TEILIO TaK INBUIKO, IO BOHA 0XO-
JOIKYEThCA HUMKYEe BiJf TOUKM IIJIaBJEHHS JbOAy i 3amepsae. 34. Benau-
KOI0 IHTOMOIO TemJoeMHicTIO Bomu. 35. Ilig wac Teprts amk 00 cHIir BiH
IJIaBUThCA, a IOoTiM 3HOBY TBepaue. 36. Hi. 37. 'apsaua Boma «pos3mJas-
Jsi€» TOHKHUI IIap JbOAY, He TAaK IMIBUIKO 3aMepP3a€, BCTUTAE PO3TEKTUCH,
i moBepxHA JHOAY cTae riaanakoio. 38. Boma, samepsaioun mig yac CHUIBHUX
MOpO3iB, po3puBa€ BOJIOKHA naepeBuHu. 39. BumapoByeTbcsa 3 IIOBEPXHi
aucta gepeB. 40. YHacaimox sumapoByBaHHA Bomu. 41. Yaii. 42. Ilocriii-
He BUIIAPOBYBAaHHS BOAM i3 CEPBETKU CIPUUNHSAE OXOJOMKEHHS MOJOKA.
43. Y cyxomMy MOBiTpi miT BHUOAapOBYETHCA i OXOJIOAMKYE TiJIO JIOAMHMU.
44. Y HuU3MHAX TeMIepaTrypa IIOBiTpSA HMI)KYa, HIiK Ha IIiABUINEHHI.
45. [Ina suxony napu. bes Hipouku y KPUIIIi Iapa MOKe BUTICHUTHU BOIY
yepe3 HOCUK daiiHMKA. 46. [loTyKHicTh HarpiBHMKa He BILJIMBAE HA TeMIIe-
paTypy KUIIIHHSA BOAU, V SAKili BapuThbca Kaproimisd. 47. [leaxky KiabKicTb
TEMJIOTH HeoOXiJHO 3aTpaTHUTH Ha BUIAPOBYBAaHHS BOAU, AKa MiCTHUTHCS
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