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IMMAHOBHHN BOCLMHKJACHHRKY!

Ieoro HABYANBHOTO POKY HOPOJOBMVETHCH NOIOPOHL CBITOM BXKe
aHaiomol nna Tebe mavkH — dispxku. ¥ 7 KiIaci Brepmie TH JisHABCH
npo (pisuyHi ABHNOA, BeJIHYHHH, 3aKOHH, OPMYIH, a [DOomepeny Ie
YHMAJO HOBHX BiIKpHETTIE. 3aBIAKH OLOMY MAPYVIHHKY TH 3MOMKEII
NigEaTH OIKABHE CBIT TEIJIOBHX Ta eJeKTPHYHHX ABHIIN IPHPOIH.

lod mpame 3acBoiTH HABYANBRHHI MaTepian, Hamaraiica masa-
Td BigmoBigl #a Bel sanmTanEsa «JomyTs, BHBYATH HOBL QopMyIIH
3 pO3YMIHHAM, HABOAWTH BIacHi npmraamu i Mmipkyesampa. Ocobium-
BY VBATY MNpPHIiIH 3agadyanM: HAMATAMNCSH ONAHVBATH ANTOPHTMH IX
po3B’A3VBAHEA — 1 Tojl venix v masdavHI Oyae rapanToeano. Tako:x
apepraid yeary Ha (GOpMYyJNIOBAHHA 3aKOHIB TA BH3HAYEHL, AKi moTpid-
HO BHBYHTH, IOBTOPIOH OCHOBHE 3a JOIIOMOrol pyopHrH «Ilimcymims,

Mu smusemo B XXI cr. — cromTTi iHdopMamifiEnx TexHomoriid Ta
PHHKY MOpani, e OIiEVIOTE YMIHHA MBHAKO 3HAXOIHWTH IOTPIOHY iH-
(opMAaLilo, OOPANLOBYBATH TA BUKODPHCTOBYBATH 11 118 po3B’d3yBaAHHSA
3aBJaHE, M0 BEEHKAIOTE. TOMY 0 NLOTO OigpyaErra Ovio pospobie-
HO Ta AiOpaHOo HaBYAJLHE Bijleo, o AeMOHCTpYE (isHYHI npomecH
TA ABHINA, CTBOPEHO KOMII'IOTepHI Momeni JIsd NpoBeJeHHS eKcIe-
PEMEHTIB Ta CIHOCTepe:keHL, OHJNAHH TecTH IJd HiKaBOI Ta IDBHIKOI
caMonepesipgu. CroofiBaeMoch, 1IN0 CHOCTEPEMKEHHA 3a MOJAHHMEH Y
HABYANLHOMY Bijleo IpoIecaMy Ta B3aeMOIid 3 KOMII'IOTePHHMH MOJe-
JIAMH HABYATE Tede nmomyky morpibmol imdopmanii, i1 cucTeMaTnsamii
Ta, HAWrOJOBHiITE, HOoCHLeHHID (PIAHYHEX ABHIN, 3ACTOCYBAHHID HA-
OVTHX 3HAHL V TOJAILIIOMY KHTTI.
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IInga BHKOPHUCTAHHA eJIeKTPOHHOI HNIATPHEMKH YV HABYANLHOMY IIPO-
neci To6i 3HaAgOOHTHeA cMapTdoH afo IIAHINET TA IiJKINYeHHS 10
mepe:xi Imrepuer. Ha cTopimkax nigpyvupmka momamo QR-xomm, vy
AKUX 3amuAadpoBaEo agpecy Bel-CcTOPIHKH 3 eMeKTPOHHHUM IOJTATHOM.
IMna Toro nod ckopucraruca QR-woxom, HeobXigHO BCTAHOBHTH Clie-
IianrkHe Iporpamae 3abeaneyeHHHd
Ha cmaprdoni/omragmeri. Hanpm-
KJAN, AOA OPHCTPOIB 3 omepalii-
How cHcTemow Android nmorpibmo
3aNyCcTHTH 3acrocyHOEK (Google Play
Market Ta zaBaHTAKHTH OpOrpamMy
Powerful QR Code Scaner A+ (g
abo OVIBL-AKY aHANOTIYHY. 3aBaH-
TAMKHTH NPOTPAMH A 3YHTYBAHHSA
QR-romip nng iHIMHX onepamiiinmx

Murarks go padwe
RUBUSHOTD MATE[HA MY

Likasi gogamosi
BIAOMOCTI

lizHaewcn npo

3MicT naparpadga >
u Lo
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cHCTeM MOIMOMOMYTE Bigmosigui sactocyHkH: Windows Mobile —
WindowsStore, 108 — iTunes).

OxpiM exexTporHOl MIATPHMKH, V ILOMY IIIPYVYHHKY TH 3HANHIEI
e YHMAJO Oikasoro MaTrepiany Ta sapiadk. OpieHTYBATHCA YV HAa-
BYAJIEHOMY MAaTepiam momoMoMe CYYaACHHME HapBiraTop, 00 JeMOH-
CTPVE AJIOPUTM HABYAHHA Ta MoAcHI0E amicT pydpur. O6oB’'d3K0BO
3BEPHH VBAI'Y HA NIiKaBl momaTkoBl pyOpHKE «XBHIHHKAa 3J0poB g,
«Ile mikaso agaTH#», «J[14 THX, XTO X049e 3HATH OLnNbIOes», «JloMamBsa
aadopaTopids, «3amaui aag TOMMTIMBEX». MoKIHBO, caMe Ieil mMa-
Tepian gomomoxke ToOl 3po3yMITH TA DOJMWOHTH TAKY IIKABY HAVRKY,
AK (pisHka, BHOGpPATH DOJANBIIHI IMIIAX V *HTTI Ta obpaTn MalGyTHIO
npodeci.

Baxxkaemo Tobi yenixis v maBuanmi!

Asmopu
JacTocyBaHHA
3HaHb v ail
3apganHn
Kopotko npo [urasun gna ANA PiaHuX BMAIR 4
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HA 3aNUMania « Yempps».

Pigapny @enaman

TaeMHHOI npHpoOaH — HAMIIKABINI1
TaemHuIli. Cepen mUX TaeMHHIIL 3HAYHE
MicHe BiABeJeHO TeIlJIOBUM ABHIMAM.
Iloaremo iX po3ragysaTH.

e Ternonl asmma. Termmopuii pyx. BRyTpimHa
eHeprig

e Tennosa pieHOBara. Temmeparypa

e BamipioBaHHA TeMIIepaTypH. T'epMOMeTpH.
Ixana llenscia

e ArperarHi craHu pedoBHHH. OizmyumHi
BJIACTHBOCT] TBEPJIUX TLI, PLIHUH, I'a3lB

e Tennose po3amMpeEHa TBEpPIHAX TLI, PLOHH,
rasiB

e CrocobOm 3MiHH BHYTPINIHELOI eHeprii TLia

e TermmoobmHu

e Termmonpor1oHICTE

e KouBeringa

e [IpoMeHeBHI TEILTOOOMIH

e Kinericts Temmorr. OMuHAIN KLIBKOCTL TEILIOTH

e [ImTOoMa TEeNIOEMHICTE PEUYOBHH

e PoapaxyHoOK KLIBKOCTI TEILIOTH, IO HOTPlOHA
I HATPIBAHHA TLIA Ta BUMLIAETHCI HHM
1T YaC MOr0 OXOJIOMMeHH I

e Termoswnii 6bananc. PIBHAHHSA TEILIOBOTO

Gastancy
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§ 1. TennoBi Aaeuwa. TennoBuit pyx. BHyTpilwHA eHeprifa

Q AyMKKU Bronoc

A npoooBXyD BMBYATHA TEMNOBI ABMWLA Y NPUPOLI, NPUragan BiooMi
MeHI NPYKNagM Takux ABWLL | 3MOXY NOACHWTK TX HA OCHOBI MOneky-
NAPHO-KIHETHMYHOI Teopil OyooBn pedyoBuHKA (MKT).

PoarinaaeMo 3BHYAHHY JKHTTEBY CHTVAILIWD, i3 AK0OKW MH MAEMO
cupaBsy moaHda. IlocTaBMMO HA BOMOHL KACTPYJIH 3 BOJOIO I mOoYHEMO
il marpiBaTH, cmocrepirarodyn 3a TeMmnoeparypow eBoiH. IToavm'as sinm-
oae Telyo KAacTPyil 3 BOOOI, 1 IX TeMmuepaTypa maBAmMyverbcesa. Mu
PO3YMieMO: AKIIO KACTPYJS 3 BOJOK MAJNEHBKA, TO TEILIA IOTPIGHO
MEHIIEe, a AKIN0 BelHKa, To Oinbmoie.

Homy Tak BigbysaerTheca? Copobvii maTH Bigmosigl Ha sanETaHHA:
® [Ilo maxe menno?

® Koau mu siduyysaemo mennio i xonod?

® Ax peazyemo nHa wocw zapade?

Komxua NOIHHA HA MOBePXHI MKIipH Ta CIH30BEX 000JMOHOK MAE
croeniafdbHlI HEPBOB]L 3aKiHYeHHA — MepMopelenmopi, 3apIaK AKHM
BOHA MAE BiTYyTTda XOJOJY TA TRILTOTH. Bie 3MANKY THETHHA nobpe
Bimayeae i poaymie, XoJogHO IH 4YH EAPKO, XOJNOAHWII, TeJIHMH YH
rapauyii npegMer, oo AKOr0 BOHA NoTOpKHYIacda. [WTHHA 3Hae, IO
cTaBaTH O0COI0 HOTOI Ha Jij HelpHeMHO, 00 BiH IviKe XOJMOIHHIM,
IO He MOMCHA TOPKATHCH INoxyMm’'d, 6o BoHOo ayvae rapsade. ITocty-
IOBO B JIOAWHH (hOpMYETLCH NOHATTA TelnnoTH. BoHa yapn#ge, 1o
X0J0oJHe — e HecTa4a TelJIOTH, a rapade — 11 HaNJIMINOK, M0 Ti-
JIA MOMKYTE OXONOMEYBATHCHL, BIATAIOYH TeNJOTY XOJOTHIMIAM Ti-
namM, abo mHarpiBaTHes, Oepyum Terory Bijg rapsumx Tinm., Came 3a-
BIAKH TAKOMY PO3VMIHHIO INe NpajaBHL JIOIH NOYANH BHKOPHCTO-
BYBATH OJAT AK 3acid alepemeHHA TeILIOTH TA BOTOHE K IMKEDEIO
rermaorH (Man. 1, a), a cydacHl JIOJH BHKOPHCTOBVIOTE Horo i goci
(Max. 1, &).

Mu xEHuBeMo v cBiTi, ge BigGyBaoThea pisHI diswani asHma, GaraTo
3 AKHX NOB'A3aH]I 3 HArpiBaEHEAM I OXOJOMEKeHHAM TiJ.

flBuua, NoB’A3aHi 3 HarpisaHHaM abo oxXonopXeHHaM Tin, Ha-
3UBAKOTE TENIOBHMH.

Came Termosi ABHMIA JeMKATE B OCHOBL icHyBaHHA pisEWX KIiMaTHd-
HUX 30H Ha 3demual, smim mip pory. Big HEX zale:mHuThs DAraTo OIPHPOX-

10



BHyTpiWwWHA eHepria. TennoobmiH

Man. 1. Tennoei sBMWA Y HWTTI:
a — npagasHix naeir; 6 — y cy4acHoMy CBiTi

HHUX SABHI, 30KpeMa i BUHHHKHEHHS 1 POZBAETOK KHTTH. JIIOOH LITHPOKO
BHKOPHCTOBVIOTEL TEILIOBI ABHIIA B modyTi, v BUpoOHHYiil giganrsHOCTI.
Barato nprnanis (ob6irpisadi, XoJoJHILEEKHA, KOHTHII0HEDH), a4 TAKOME
TPAHCOOPTHHX 3acobiB (Temwmosoau, Kopabdii, jgiTakw, asromobini, pa-
KeTH) TPAIININTE HA OCHOBI TRILTOBHX SABHII.

Ha mManoEry 2 HaBeJeHO NPHEJIATH IesAKMX TeNJOBHUX SABHILN
Vv Opuponi 1 Texmimi.

Man. 2. Npyknagy TENNOBWX ABWLY: 8 — TaHEeHHR Nkoay; 0 — 3aMep3aHHs
BOAW; B — konoobir sogu y NpUpoLi; r — niaeneHHs MeTanie

11




Man. 2. 4 — nasHH+A

Jllonw, 3gaBHA BEKOPHUCTOBYVIOYH TeIl-
JIOB1 ABHINA, IDYVKAJIH MOSACHEHHS IX IIPH-
poxH, IO OPHXOBAHO YV IOHATTI men-
Aomad, 3BLIKH BOHA BHMHHKAE, BiN 49oro
3ANEMKHUTE CTYOIHE HAIPITOCTLI TOro 4|
igmoro Tinma, 3a paxyvHOK 40T'0 TiJIa 0XO-
JTOMMYTLCA abo HarpiBaloThCH.

IloacHnenEsa TenjaoBMX HABHIL Oala
MOJeKVIAPHO-KiHeTHYHA Teopis OvVIoBH
peuosEEE (MKT).

Is kypey disexu 7 Kaacy i npupono-
3HABCTBA o KJIACY BaM Bigomi ocHOBHI
noroxesHa MEKT: yvel Tina cEJIagamoTh-
cd i3 MiKpogacTHHOK (MOJIEeKYIIH, ATOMH,
ioHH), AK]l 3HAXOLATECH B HelepepBHOMY
XAOTHYHOMY Ppyci, BaacMOJinydd ogHe
3 OOHHM IIIAXOM MIPYVHHHMX 3JITHKHEHDL
nofiouo go OlneapaHEX Kyae (Manx. 3).

KinekicTs MIiKpOYACTHHOK V KOMHOMY
i1l Hanasugaiino senuka. Tax, B 1 cu® Bo-
mu mMictEThEeE 3,34 - 107 MikpouacTHHOK,
KOMKHA 3 AKHX PYXAETLCH IYiKe CKJIaj-
HOI0 TpacKTopicn., CKRIATHICTE TAKOTO PY-
XY HOSACHIOETHCHA THM, OO0 MIKpOYaCTHH-
KH, 3iMTOBXVIOYHCE OJHA 3 OJHOI Ta 3i
CTIHKAMH INOCYIHHH, DOCTIMHO 3MIHIOIOTE
CBOIO TPAEKTOPiD PYXY.

ExcoepHMeHTANLHI TOKAZH [OJOMEHL
MEKT:

® pigome sasume Jugysii (Bzaemo-

NPOHHKHEHHS MIKpPOYACTHHOK HOH-
TAKTVIOUHX TLI);

12

IHTEpakTMEHA MOAENL kKonooBiry

BOOW B Npupoal

Man. 3.
XaoTUHHWIA pyx i
B3AEMOLIR MIKPOYACTMHOK

Man. 4. Cxema
GpoyHIBCLKOrO pyxy




BHyTpiWwWHA eHepria. TennoobmiH

® gpHEme OpoyHi6CcvKOZ0 PYXY, HA3BAHOTO TAK HA YecTh DoTaHiKa
Pobepra Bpoyua (1773—1858), axuil 3a JOOOMOTIOK MiKpPOCKO-
14 COOCTepiraB XaoTHYHHH pyX YacTHHOK KBITHOBOIO HHJIKY IIif
niclo YHCISHHHEX 3iTEHeHL MOJEKYJ pioTHHH (Mana. 4);

® anmiEN azpezammnrozo cmany pevosuHu, Tpo MO TH JisHAEINCH

y § 4.

L. A ™ sHaew?
~ Ry 1932 p. 6yno BMHAWOEHO ENeKTPOHHWA Mikpockon (man. §), AKWiA

OO3BONWE NoOBAYUTHM aTOMKM KPWUCTanidHMX Tin. Tenep nNOrnsaHyTM
Ha AWCKPETHICTL CTPYKTYPW KpWUCTanie moxelw i Ty (Man. 6).

Man. 5. Cy4acHuiA Man. 6. ¥YnopraokoeaHe poamileHHR
ENeKTPOHHKMIA Mikpockon MiKpOYaCcTUHOK KpucTana (goTo apobtneHe
33 A0NOMOroK eneKTPoOHHOro Mikpockona)

P. BpoyH, cnocrepiraroys OpOVHIBCEKHN pyX, NOMITHB, M0 IIBHI-
KicTh DepecyVBAHL YACTHHOK KBITHKOBOIO THIKY 3AEMHTE Bil HATPI-
TOCTL pPiIHHEH: KOJH BOJA XOJOOHIIIA, TO PyX OpOVHIBCEKHX 9aACTHHOK
MOBLIBEIITMI, a KoJau Temnima — 6labm mBHAKEE. OcKLTbEKE DIBHI-
KicTe OpoyHIBCEKOI YACTHEKH 3ANEKHTL Bijl IMBHIKOCTEH MOJIEKYII,
o I mToBXawTsL, TO MOMHA 3pODHTH BHCHOBOK, IN0 HarpiTicTs Tima
MNOB’A3aHA 31 MIBUAKOCTAMH MIKDOYACTHHOK, i3 AKHX BOHO CHJIAJNA-
EThLCH.

IMeil BECHOBOK IiATBepKYE MOJERYVIAPHO-KiHeTHYHA Teopig OVIOBH
PEYOBHHH: TeIJIOBL BJIACTHBOCTI Tijla BH3HAYAKTLCHA IHTEHCHBHICTIO
XAOTHYHONO PYXY CKIANOBHX MIKPOYACTHHOK, TOMY Horo ii 6yiio HAZBAHO
menjosum pyxom. IHKOJIH caMe HOro KOPOTKO HASHBAIOTL MENJIOMOI0.
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XaoTWUHUA pyX MIKpOYacTUHOK Tina, NnoB’A3aHViA i3 TENNOBMMHK
npouecamMu y npupogi, Ha3auBawTb TEMNAOBHM PYXOM.

Mikpo9acTHHEKH, i3 AKHX CHKIATAIOTHCA Tima, nepebypBaoTh v 0es-
INepepBHOMY pPyei, a TAKOM B3acMOJilOTE Mid cobolw, OT#e, KOMHA
3 HHX V OyVIbL-AKHN MOMEHT MA€ IEeBHY NIBHIKICTE 1 KiHeTHYHY eHep-
rim, a TAKOM IMOTeHIIAILHY eHeprii.

Cyma KiHeTM4YHMX | NoTeHuianbHUX eHeprii Bcix mikpouyacTu-
HOK Tina cknapae BHYTpilLWHIKO eHeprio Tina E,,.

OckinbrkH Maca oKkpeMol GACTHHER (ATOMA, MOJMEKYIH) IVIKe MAJA,
7o 11 KiHeTHYHA eHepria TakoM mana (6aussko 1072 ), ame Maxkpo-
CHOIIYHEe TLM0 CHIATAETHCHS 3 BelIHYe3HOI KiNBKOCTI MOJEeKYJ, TOMY
BHYTPIOIHA eHeprig Tijla MoMe CAMATH MIIBAPIIB IHOVIILB.

3i crasanoro BHILTHBAE, M0 eHEPrifl TEILIOBOTO PYXY Tilna € cKIA-
noBOIO Horo BHYTpimMELOI eHeprii. Koau Tiry nepemaeTrhed Temno (Ha-
NPHKJIAN, i 9ac HATPIBAHHA BOJNH B KACTPYI), TO HOro BHYTpiOIEA
eHepria 30inbMyeThed, a M 9ac OXOJOMKeHHA — 3MEeHIIVEThLCH.

ITpomosxumo MipkyBaHHA. JIOMOBHEMO 3aK0H 30epeikeHHA IIOBHOI
MexaHiggol eneprii, smafiomuii iz ¢isErr 7 KiIacy, BPaXoBYIOUH
MOHATTHA BHYTPIMIHEOI eHepril Tija.

MNpurapaii
[ ) ® Hki BUOAW mexaHiyHoi eHeprii T 3Haew?
® Y yomy nonarae 3akoH abepexeHHs | NepeTBopeHHs MexaHi4Ho!
eHeprii?
® HasenoMm npuknagy nepetBopeHHs OAHOro BWAY MexXaHidHol eHeprii
B iHLLWA.

IIpurnan. PoarnsgaEeMo PyX CTAJEBOI
KVIBEH, TIIKHEYTOI Bropy 3 INeBHOI II0-

. E . = mgh;
YATKOBOIO MBHAKicTIO (Mam. T). ,
¥ Oyiab-Aril Toumi TpacekTOpil KVIBEA |
MAE NoOTeHniaIbaY egeprimo B !
(E,, = mgh) i kinermuny emeprio (E_, = it ﬁl E. = 0;
2 T »
= m; ), OpH OLOMY BHKOHVETHCS 3AKOH E = mu®
oy =
2
adeperxerHd i mepeTBOpeHHA MOBHOI MexXa- T

Higaol edeprii. Binomo, mo OoBHA eHepria
TiMA — e cymMa foro Mexamiupol eHeprii Man. 7. Pyx Kynbkm,
i pEyTpiniELOl emeprii Tina (E_): nigkMHyTol Bropy
E = Erﬂﬂ. + El.u:'l:l.' + Euu
14



BHyTpiWwWHA eHepria. TennoobmiH

dayBaiKHMO, OO 3HAYeHHEA MexXaHigeol KimerHunOol 1 moTeRmiarsHOI
eHepril Tima 3aleXUThL BiJ CHCTEMH BiOIiKy, V SAKiH BOHHM BH3HAYA-
IOTLCH, 4 3HAYEHHS BHYTPIIDHBOI eHepril Tijla 3aleKHTE TIILKH BiJ
HOr0 TeIIoBOTO CTAHY.

34 peayIakTATAMH DATATHROX EKCIeDPHEMEHTANLHHX JOCHinmKeHs Oy-
a0 chopMYIBLOBAHO 3aK0H 30epereHHA eHepril, copaselIHBHII i mua
TeILIOBHX SABHIL:

Enepria v npHEpoJi He BHHHKAE 3 Hidoro i me 3nukac. Boma amme
MNepexoauTs: 3 OJHOrO BHIY B iHmui ado nmepexogHuTs Bijg oxHOrO Tija
0 iHMIoro.

NipcymMmkn
_— ® Tennosei 9BMWLEA — Ue ABWLLA, NOB'A3aHi 3 HarpieaHHam abo oxono-
IDKEHHAM Tin Yy npyupoai.
® BHYTpIWHA eHepria Tina — ue cymMa KiHeTHMYHOI i noTeHuianeHO!
eHeprii BCix MIKpoOYacTWHOK Tina.
® XaoTHYHWIA pyxX MIKPOYACTWHOK Tina — Ue TennoBWA pyx.
® MoeHa eHepria Tina — ue cyma Moro MexaHiyHol i BHYTPIWHLOT eHepril.

MNepeeip cBOl 3HAHHA

1%, Hki BUOKM MexaHi4YHOI eHepril MalTe MIKpOYacTHUHKW Tina?

2*, lllo Take BHYTpilWWHA eHepria Tina?

3% HK TENNOBWIA CTAH Tina 3anexuTb Bif HOro BHYTPIWHEOI eHeprii?

4**, [NoknagM M'A44K HA Kpai crony. 3iwTtoexHW Woro. Moaymaid | no-
ACHK, HYOMY M'AYMK HE 3aMir nNigHaTUCA 00 pieHa cTtony (man. 8).

o

s /- I
Man. 8

5%, Mpwrapaid 3 icTopil, Ak nepeicHa nioaMHa nodGyesana BoroHs. Hki cno-
cOoBKW 3MIHW TennoBOro CTady Tin NpM ULOMY BOHA BMKOPWCTOBYBAana?

6***, Iall poaropHyTy BiANOBiOb, AKMMKA MNepeTBOPEeHHAMK eHepril
3YMOBNEHO HArpiBaHHA MOPCBKOT BOAM NICNA LUTOPMY.

7*¥%, KonW 3afMBacMo UBAX, WOro ronieka Harpieaetecda cnatko, a
KONKW UBAX BXe 3a0WTWA, HABITE AEKiNbLKA YyOapie No HbOMY CHUNBHO
HarpiBawTe ronieky ueaxa. MNoAcHW Leild edekr.
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§ 2. Temnepartypa. Tennoea piBHOBara

Q AyMKKU Bronoc

A piaHawcd, WO Take Tennoea piBHoBara, 0aM BM3HAYEHHA Temne-
patypu Tina sk $ianwyHOl BENWYWMHK, 3MOXY 3aCTOCOBYBATH BWCHOBKM
MKT oo noscHeHHa TemnepaTtypu Tina.

JIioguEa 3a JONOMOrOK BiguyTTiE MOMKe OUWIHIOBATH CTVIIHB
HarpiToeri Tinx ma goruk. Ilkoro GoCHTL, HATPHKJIAJN, IIA TOro, Iod
paoToM He ODONeKTHCHA TApAY0N pigumoi ado moadaTH Opo ogAr
V XONOAHEY IMOPY POKY. 3 9wacoM i3 moTped MeJHIHHH TA 3 POSBUTKOM
peMecen 1 BHpOOHHIITEA BHHHKIA MOoTpeda TOYHINIEe BH3AHAYATH HATPI-
TiCThE TiJI, TOPIBHIOBATH 11 CTYIIEEL Vv pispux srmankax. Ilokmamaruca
Ha BiggayTTa TYT Bike OyI0 He MOMHA, OCKLIBKH BOHHM MOTJIH Bimpis-
HATHCA ¥V Pi3HUX JI0oAei i 3alesaTH Bijl YVMOB BH3HAYEHHSA CTYVIICHS
Harpitocri rtima. Heobximgaum cras of’eRTHBHHN (D0 He 3aeXKHTH
Bij BimuyTTie mMogHHHE) 3acid BHMiplOBaHHA cTVIeHA HarpitTocti Tinma,
crenianbHHl OpHIATL.

Ary s Qisuuny senuduny mMaeé sumiprosamu marxuil npunad?

o © A ™! 3Haew?

e 2 MNpunyckaTs, WO came AasHi nikapl 6ynM neplimMmM, KoMy sHanobu-
Nnacs TOYHAa LWKAana CTyneHs HarpitocTi nacekoro Tina. OckKinbkn BOHM
MOMITANK, WO CTaH 300POB'A MNOAWMHW MNOB'A3aHWIA 3 TENNOTOK WOoro
Tina i Ha HLOro 30aTHIi BNNMBATK NikKKM. Ona nikyeaHHA pisHWX XBopob X
aMillyBanK, OTPUMAaHI CyMiWi mManK piadi rpaaycy (natvHow gradus —
ue cxoauHka). TobTo koxHOMY 3 NiKIB BiANOBIgAana cBOS TeMneparypa
(natvHow femperatura — ue cymiw). 3a uiew BepPCie Tak 3 Yacom
I BUHUKNKY isKyHI TEPMIHK, AKMMK MW LWUWPOKO KOPWUCTYEMOCH, BMKO-
HYIO4YK TENNOBI BUMIpH.

Bigmosicry Ha copMyILOBAHE BHINE JAOHTAHHA HAM IOINOMOME
MOJIEEVIAPHO-KIHeTHYHA Teopid 1 moHATTA BHYTPIMHALOI eHepril Tina,
AKi 06roBopIOBANIHCA YV HOIeperHLOMY maparpadi.

3a cy4acHOW TepMiHONOriew memMnepamypa — Ie CTYIIHEL Harpi-
TocTi Tima. o (QismdHy BeIHYHHY ITO3HAYANITE MAJION JATHHCHEOD
aiTepowo t. fAxkmio 6inkm HarpiTe TiNo Mae TeMmoepaTtypy f;, a MeHII
HArpiTe — TeMmepatTypy t,, TO TeMIepaTypa mepoioro Tina ovime
BHIMIOIO 34 TeMIIePaATYPY APVroro, TobTo:

t = L.

A yum sidpianaomeca makxi ming 3 pisudnoi mouxu sopy?
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Nocaig 1. BiseMH aBa INMATOYIHKH

UYKPY, OOHH i3 HHX IOKJAJAH ¥ XO- E b

JOMHY BOXY, A IHMIME — B KHI ATOK. = . s .
BuaHo, mo B KA ATKY IYKOP pO3- 3 £

yHHHBCA HabaraTo mempme (Mamx. 9). 1 '?_'ﬁ“j' o &

Posuunenna BigdyBaeTheda 3a paxy- | lEEEEat \ %@Q )

HOK mudvail, axa 3a Ginkmol Temie-
parypd BiadyBaeThCHA NIBHAINES, HIiMK
3a Hux9o0l. Ane npuurHOo AEQYVIIL Man. 9. Wenakicte audyaii

€ PYX MIKpoHYacTHHOK (MOJeEyI ado 3anexuTe Bif, TEMNeparypu
aroMmis). Ormxe, Mix IIBEIKICTIO pVXY

MIiKpPOYACTHHOK 1 TeMIepaTypol Tiila

€ 3B"A30K: V¥ TLII 3 OLIBIIOI TEMIEPATYPOI HACTHHEH PYVXAITBLCH
ITBHIIE.

HIerakicTs pyXy OKpPEeMHX HACTHHOK Tina BiapiaHAeThHCHA OOHA Bif
OJHOI, TOMY TeMIepaTypa Tijla BU3HAYAETLCH CepeIHLOI) MIBHIAKICTIO
iioro moXerya abo aromie. OcKinbEE pisHl peYoBHHH CHJIAJNAIOTECA
3 piaHHMX MIKpOYacTHHOK, AKi MAIOTE pisHi MacH, TO MOMeMO 3pO0HTH
BHCHOBOK, IO 1 Maca MiKpOYACTHHOK BILIABAE HA TeMIEPATYDY Tija.
ITam’aTaemo, 10 Big MacH 1 MIBEAKOCT] 3aIeXHTE KiEeTHYHA eHepria
JacTHHEKH. ARTiaifickkE#H BueHnil I3, MakcBell TeopeTHYHO JOBIB,
110 TeMOIepaTypa Tijla BH3AHAYAETLCA CepPelHLON KiIHeTHYHOW eHepriek
MIiKPOYACTHHOK, i3 AKHX BOHO CHIATACTRLCHA.

XonogHa soga Kun'saTok

Temneparypa € Mipol0 cepegHboi KiHeTU4YHOI eHeprii XaoTH4-
HOro pyxy monexkyn i atomie gaHoro Ttina, BOHa Xapakrepusaye
IHTEHCUBHICTE X TENNOBOro pyxy.

Panime Mu BigsHayaad, 100 eHEPrifd TeIJIOBOTO PYVXY € CHJIAT0BOIO
BHYTPIINHKLOI eHeprii Tina. 3BigcH BHILTHEBaE, 1IN0 31 apocTAHEAM BHY-
TPIIMHELOI eHepril MeBHOTO TLIA TAKOMK 3POCTATHME HOr0o TeMIepaTypa,
i HaBmaAKH.

Temnep cTac 3po3yMLIEM, YHM pPisHATECA OJHe Bil OOHOIO TrapdaA4i
i xoxogHi Tinma. MoJleRyiIH rapa49oro Tijla MAOTE DiIBMY KiHeTHYHY
eHeprilo XaoTHYIHOTO PYXY, TOOTO PYXAOTECH IIBHINE, Hi¥ MOJEKYVIIH
X0JIogHOrO Tima. FKImmo Ol Tina OpHBECTH B KOHTAKT, HPHTHCHYBIIH
OJHe 0 OJHOI'0, To GilkII MIBHAKI MOMeKYIH rapa4oro Tina cuisyma-
PATEMYTECA 3 HOBLMIBEAMH MOJEKYIAMH X0JOJHOTO Tina, BiaBaTH-
MVTE IM 94aCTHHY cBOoel eHepril i caMi DoYEYTE PpYXaTHCHA MOBLILHIOIE.
T'apgge Timo oCTHraTHMEe, X0JM0JHe HATPDIBATHMeThCA. Yepes IeakHi
gaCc BHACHINOK BexHuesHol Kimerocti cnieyaapis B ofox Tinax Bera-
HOBHTELCA OJHAKOBA I HHX CepelHd MBHIAKICTE XAOTHYHOIO PYXV
mogexya, Temomeparypa ofox TiM cTade OJHAKOBOIO.
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CraH, xonu B Tinax, wo nepebyBawTs ¥ KOHTaKTi, BCTAHOB-
nweTsCH cnineHa Anf X Monekyn cepegHf WBWAKICTbH Xao-
TUYHOrO pyxy, a Tina HabyeawTh OAHAKOBOI TemnepaTypwu,
Ha3WBawTek CTAHOM Tennosoi piBHOBarM.

3a 3BHYAWHHX YMOB V IPHPOJL TEILI0BA PiBHOBATA 3 9ACOM BCTAHOB-
MIOETHCA M OVIb-AKEMH TiTaM®B abo MiXK dYacTHHAMH OIHOTO Tija,
IO MAKTE pizHY TeMmueparTypy. Ilepebir TelLToBHX ABHIN 3ABMIH Bim-
OVBAETRCA V HANPAMI BHDIBHIOBAHHA TeMIEDATYD, IPH IEOMY OLILII
HATpITI Tina BiAOaOThH TEILIO, 1 IX TeMIeparypa 3HHMYVEThCH, A MEeHILI
HATPITI OTPHMYIOTE TeILIO 3 HiIBHINeHHAM IX TeMIepaTypH.

Nocaipg 2. Koo DOKIACTH HeBeJIHKHH IMIMATOK JILOIYV V CKJAH-
KV 3 TeILI0 BONOI0, Yepe3d NeAKHHA 4dac Jijg aHHKHe, a BOoJa cTaHe

Man. 10.
TaHeHHa neogy
y CKNAHUI 3
BOO0I0

xomoguimorw (Man. 10). Jig (reBepma Boma) mepe-
TBOpUTECA Ha Boxay. Ilpu nwomy BigdyeaeThCcH
CAMOBLILHHUH Ipolec Hepexoly TeIlIoTH Bl Olnbin
HarpitToro Tina (remwa BoZa) OO MeHII HArpiToro
(mix), BHACIITOK 9oTo JIif 3 9acoM poaTaHe.

Oxonopxmena Bojga MOYHE HArPiBATHCH, NOKH
He mabyge ximmarmol temneparypm. Tawkmi
nepexiny BigdyvBATHMETHLCH VIPOIOBM I[IeBHOTD
MNPOMIMKKY YACY I0 BCTAHOBJEHHA CTAHY TEIJIOBOI
piBHOBAI'H, AKOMY BinoBiae IeBHe 3HAYCHHSA
TeMIOepaTypH HaBroMHmMEIX Tin., OTike, MOMKHA
OATH MOIe TAKe 03HAYeHHHA TeMIepaTVDH.

Temneparypa — ue ¢isvyHa BenMYMHAa, fIKa XapaKTepwuaye
CTaH Tennoeoi pieBHoBarn cuctemu Tin abo 4yacTUH ogHoro

Tina.

ArbH 53a JOoTOMOr0N TriHoTeTHYHOTO 30LILINVBANLHOMNO NIPHIATY
MOMKHA OyIIo 6 moDauyHTH OKpeMi MOJeKVIIH, HANPHKJIAT BOIH, TA IPO-
CTEXHTH 38 IX PYXOM, TO MH HepecBiguymmuca 0: AKO0 BOIA XOJOX-
HA — 11 MOJEKYIH PYXAKTLECA BiTHOCHO MOBLILHO: SHII0 BOJA TeILla —

IMBHANIE; AKINO Mapada — IVAKe MBAETKO0. TobTo
¥V MIKpOYACTHHOK 3MIHIOIOTLCH MIBHIKICTE PYXY
i cepemaa kimerHuHa eHeprida. I1i senuawsEn (Ce-

IlHTepakTveHa mogene «Pyx miKpo4acTUHOK BOOgW 3a
YMOBW pDI3HWX Temnepartyp»



BHyTpiWwWHA eHepria. TennoobmiH

penqHa IMBHAKICTL PYXY, CepelHs KiHeTHYHA eHeprid MiKpoYacTHHOH
TOINO) HABHMBAIOTL MiKponapamempamiL.

Bawnmeo! fdocnigy 3i BCTAHOBNEHHS TEMNJOBOI PIBHOBArKM MNOKA3YIOTh,
WO B LLOMY CTaHi NPUMNMHAIOTECA 3MIHKM MaxKpOCKOMIYHHUX BESTUYHUH,
AKi XapakTepuayloTe Tino. Hanpwknan, y Tin 3 0OHAKOBMMW TEMMNEpAaTy-
pamu TennoobMiH He BiADYBAETLCA, BOHW NepedyBaloTh Y CTaHi Tenno-
BOI piBHoBarW. MNMpuKnagy MakpoCckoniyHMX BeNWYUH — Ue Temnepartypa
Tina, Woro of’em, maca, THCK.

Nomipkyid | nail eignoeiali Ha 3anKMTaHHA

1. 3HiMaewWw rapayYyvii YalHKK, a 3a OedAkWA 4ac
BiH OXONOOXYETLCA — BiAOAE 4acTWHY CBOE!
BHYTRIWHLOI eHeprii HABKONMIWHEOMY NOBITPID
(man. 11). Haszew npouec, Wo BiaOyBaeTLCH
M YaWHMKOM | NOBITPAM.

2. Mig 4ac NpUroTyBaHHA 4a rapsadyy Body Ha-
NUBAIDTE Y CKNAHKY. Hki 3miHK BiADyBaOTLCH
i3 BHYTPRIWHLOW eHeprield CKNAHKK | Bogwu? 3 rapsuoio

3. AKWIO 3ANUWKTK rapaqui 4ail Ha CTONI, YOMY  gonag
BiH OXONOMKYETLCA? HK MOMHA Ha3eaTW uUei
npouec?

Man. 11. YalHwk

YazaransHeHHA MIpKYBaHb

Yce ue npuknagM CaMoBINBHUX NPOUECciB Yy NpUpoai — nepexid YacTUHA
BHYTPIWHBOT eHeprii Big OinblWw HArpiTKUx Tin Ao MeHw Harpitux. PiaHwi
CTYMNiHb «HArpiTocTi» Tin, ToOTO pPI3HWIA TEennNoBWA CTaH, 3YMOBMIOE
iCHYBaHHA TennooOmiHy y npupoai.

- Niacymku

® Tennosi 9BMLLA NOWKWPEHi ¥ NpyUpoai, BOHW BigirpalnTe 3Ha4YHy ponb
W OKWTTI MIOOWMHA.

® Mepexip «Tenna» moxe BiabyeaTtwca Big DineWw HarpitToro Tina oo
MEHLI Harpitoro. 3B0pPOTHI NpoUecH Yy Npupodi HEMOXIIBI.

® [Mepexig 4acTWHKW BHYTPIWHLOI eHepril Big Ginbl HArpiTHX Tin oo
MEHLU HArpiTUX — Ue CaMOBINbHI NpPOUECcH.

® TennoBW CTaH Tina TiCHO NOB'A3aHKIA i3 BHYTRIWHLOK GyaoBOIO pe-
YOBMHW | MOACHIOETLCH MO0 MONEKYNAPHOK OYO00BOKD.

® Temneparypa Tina — uUe Mipa cepelHbol KIHETUYHOI eHeprii 4YacTu-
HOK Tina.

/b Mepesip ceOl 3HaHHA
1*. Hki npoueck B NpUpoai HAZWMBAIKOTE TEMNNOBUMK?

2%, HAka ¢izMyHa BenWYMHa HAZWBAETLCA TEMMnepartypow Tina?
3%, AKWIA CTaH HA3WBAKTE CTAHOM TennoBOI PiBHOBArKM?

4%, HK 3anexuTe WBMAKICTE audysii Big Temneparypw Tina? Hasegm
npyMKnagu oocnifie, ski NOACHIIOTL Uer (akT.

5%. Hapeaw npuknagn TennoBux ABWLL ¥ npupoai 1a 8 nodyTi.
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Man. 12. FanemysaHHA aeTomobing Ha OOpPO3]

6%. Y4 moOxe mexaHiyHa eHepria Tina NnepeTBopBATUCE Y BHYTRILHIO
eHeprio?

7¥. H4 mMoOxe BHYTPIWHA eHepris NepeTBOPIBATUCE Y MEeXaHidyHy?
Hasenow npuknanm.

8%*%, PoarngaHe Npouec NepeTeopeHHs eHeprii Ha npuknaai ranbMyBaHHs
asTomoBina Ha poposi (man. 12).

9%*, Yum BIOPIZHAETLCHA rapsaya Boaa Big xonogHoi?

10%*, Hk einOyeaeTeCs oWMdy3ia 3a pisHUX TeMnepaTyp?
Haeseow npuknagm.

11%¥% Y Tepmoci nig nnaeae y sofi. 44 BinbysatumeTsca TennoobmiH
MiX Tinamm, AKwo:

a) TemnepaTypa neody | BoaM oaHakoea | gopieHwe 0 °C;
6) TeMnepaTypa neony oopieHwe -8 °C, a soaw 0 °C;
B) TemnepaTypa neony gopieHioe 0 °C, a sogn +4 °C?

12%%%, Ak aMIHIDETLCH BHYTPRIWHSA | MexaHiyHa eHepria XokelHol waibu,
KOMNMK:

a) Il BUHOCATL i3 Tennol KiIMHAaTM Ha MOopOo3;

6) niTak, Ha AKOMY NepeBo3dTsL Waby (pasomM i3 xokeicTamu):
— Depe po3ariH Ha nopixul nepen NiLAoMomM;

— Habupae BUACOTY,;

B) no waiibi 6'1oTe KN4KoI?
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§ 3. BumiploeanHAa Temnepatypu. Tepmometpu. LLkana Lenbcia

e OyMku Bronoc
A amoxy pOo3WWMPUTH CBOI 3HAHHSA MPO BUMIPIOBAHHA TeMnepaTypu.
HdisHalocs, Wo Take wWkana TepMoMeTpa, Ak BoHa nobypgoeaHa. Lli aHaH-
HA ONg MeHe MaKTb BelIMKe NpakTWdHe 3HaYeHHs.

Yu mpanaanuci M maxi cumiyauii?

Ha manoHKy 13 noxkasano pisgi curyarlii, KOJOH MH MaeMO IIOJOATH
Ipo CTBOPEHHA MEeBHHUX TEeILIOBHX YMOB Yy nodvTi abo Ha BHpODHHITEI.

Orxe, Bigomo, mo noTpedn JikapiB, peMicHEKIB, VIeHHX MHHY.JIO-
ro BEMATANH CTROPEHHS OPHIANY, 3MATHOTO TOYHO BH3HAYATH CTVIIIHE
HarpiTocTi Tina, TodTo Horo remmoeparypy. Ha Toil uac me Oyiaa HeBi-
noMa OvinoBa PedIOBHHH, a, OTMKe, 1 HeaposvMinmi dismuynnil sMicT mo-
HATTA TeMoeparTypu. OgEaKk vaeHi saHAIH, 1Mo Jedkl BaacTHBOCTi Tima
Mok’ A3ani 3 foro TellIoOTON, HANPHEJIANL, Te, N0 IO 9ac Harpisannda
BCl Tina posmupooTeECHa. i BracTEBROCTL BHHAXITHHEKHR BHKOPHCTORY-
BAJIM ¥V KOHCTDPVEILAX NpHIANIB, 3HATHEX BHMIPIOBATH TeMIEpPaATYPY.
3 "WacoMm Taki DpuIanwE HASBATH mepMoMempamiu. YyTIUBEM eleMen-
TOM YV TEepMOMeTDl € mepMoMempuyHe MiAo, XapaKTepHCTHKH AHKOTO
3AJeKATE Bl TeMIepaTypH.

Man. 13. CTEOpEHHA NEBHWMX TENNOBMX YMOBE:

a — ¥xuTTa pubok B aksapiymi;

6 — Tennoei YyMOBW NPAaHHRA; 8 — ONA KYNaHHA HEMOBNAT,
r — y NpuMilleHHi; 4 — Ha supoBHuuTei
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TepmomeTp — npunag ana BUMIpIOBAHHA TemnepaTtypwm 3a
AOMOMOrol KOHTaKTy 3 gocnimkyeaHum cepepoenwiem. [fia
TEepMOMETpa NPYHTYEThLCH Ha $isMYHMX SBULLAX, WO 3aneXaTb
Biga Temneparypu (Tennoee PpoO3WMpPEeHHS pe4YoBUH, 3MiHa
enexTpu4yHoro onopy ToLo).

ﬁ Ana TMX, XTO X04e 3HaTu Ginbwe

He gueHO, WO npoToTvn TepmomeTpa — Tep-
mockon (man. 14) — creopuwB Manineo Taninei
(1564-1642), aKnii ogHUM i3 NeplKnx 3po3yMis
BAKNMMWBICTE BWMKOHAHHA TOYHMX BUMIpIB nig 4ac
diznyHKX qocnigXeHsb.

TepMmomMeTprUYHKUM Tinom y Tepmockoni Manines
OyNno NOBITPA, 9Ke 3anoBHIOBANC CKNAHY konby 1,
Bifl HYXKHBOI YACTWHK AKOI Bioxoauna cknaHa Tpyod-
ka £, YAaCcTKOBO 3anoeHeHa niadapboBaHo BOAOHD.
Lis TpyDKa 3aHypOBANAcH HWDKHIM KIHLEM Y Nocy-
OMHY 3, TaKoX HanoBHeHY nindapboBaHo BOAOHOD.
Mepen BUKOPWCTAHHAM kONGy 3nerka Harpieanm,
NPy ULOMY YacTWUHA MOBITPA 3 HEl BMXoauna, nic-
na voro Tpybky onyckanu B nocynuuy. MNin agiew
aTmochepHoro TMCKY Boga y Tpybul nigHiManacs
Bropy 0o neeHoro pisHg. Konw konBy npyeogmnnia
B KOHTaKT i3 XonogHum ato Tennum Tinom (Ha-
NpUKnNag, oXonmoeand konby AoNoHew), nNosiTps
B KONBi cTuckanoca abo poawmpanocd. Mpy usomy
aMiHa pieHA pioguHK y TpyDui Gyna BKa3iBHMKOM
TemnepaTtypy AocnimkyBaHoro Tina. OaHak BUCOTA CTOBNYMKA NPM LbOMY
3anexana He TiNeKW Bi TeMmnepatypW Tina, a ¥ Big, atmMochepHoro TUG-
KY, TOMY BAMIPIOBAHHS TemnepartypM TepMmockonom Oyno HabnuaeHum.
Tepmockon Manineqa He MaB WKaNW, ane BiH [aBaB 3MOry NopIiBHIDBATK
TEMNEPaTypPW PISHWX TiN ¥ NEBHWA Yac | ¥ NEeBHOMY MICL.

Man. 14. bynoea
TepmMockona [anines
(Bn. 1597 p.)

3 yacoM MalicTpH, BHHAXITHHKH, V4eHI BIOCKOHANIOBAIH TepMO-
MeTpH, 3MIiHIOWYH I1X KOHCTPYEOII Ta BHKOPHCTOBYVIOYH pPi3HI TepMO-
mMerpauaai rTina. Hanpurman, nepmuil piguaauii TepMoMerp OVJIO
BHHaMgeHo v 1631 p. ¢gparnyaekeM disurkonm . PeeM.

¥ mam "ac icHye DaraTo THOIB TepMoMeTpiB, Jig AKHX T'DPYVHTY-
€ThCA Ha pisHEx npEHUHDAX. HedAkl THOH CcydacHHX TepMOMeTpiB
MNOKAZAHO HA MANIOHKY 15,

OamafioMEMoca JeTalbHiIIe 3 O6yVI0BOK 1 NpHHEMHITOM il cOHpPTO-
BOT0 TepMomMerpa 3i mkanoo Ilenbeia (man. 16).

HyTHIHEEM eJIeMeHTOM TepMOMeTpa € MAJA€HbKE Koafo4kd, 3all0B-
HeHa piagmHol. 3BHYAaiiHO migbupaiTs piguny, ob’eMm axol 30irxenry-
€ThLCA MNPOMOPHIIHHO TeMIepaATYpl B AKOMOra IMUPIDOMY AiamaszoHi.
Hajtuacrinle Ak TepMoOMeTpHYHEe TLI0 BHKOPHCTOBYVIOTE COHEDPT i PTYTh.
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Xo4ya Hagpane migxoluTs cipya-
HA KMCJI0Ta, 11 He BUKOPHCTOBYIOTH
gepes Hebesneky omikie y BHOAgKy
PYHHYBAHHEA TepMOMETPA.

106 mobaunTH 3MiEH 06 eMy pi-
OWUHHW, Big KOJXOH BiAXOIHTE TOHKA
ckIgEA TpyOka (Kaniaap), AKOI0
PYVXAETECA CTOBNYUHE wwindapbosa-
Horo crupTy. Moro BEcora mpomop-
mnifiHa asbiasmieEHI0 ioro ob6’eMmy
nig vac marpisamasa. Bignosigao ai
SHHKeHHAM TeMIepaTyYPH BHCOTA
CTOBIYHEA 3MEHINYETHLCH. 5 r

Insa orpUMaHHEA YHCJIOBHX 3HA- ' ~S
JeHL TeMOePATYVPH il Kaniaspom - e &
BCTAHOBJIEHO OpOTpagvHoBaHy LWKA- .

Ay 3 nodiakamu, NO3HAYKAM SKOL L

BiIMOBINAKOTE 3HAYEHHA TeMIEpa- : v &

Typu. Takox Ha mMKaly HaHECEHO Man. 15. Heaki TMnn cyyacHux

penephi mouky, TodTo nepeicHi, Big- TEpMOMETDIE:

TBOPIOBAHL HA HOCJLAl TeMOepaTypHi a — nabopaTopHWiA CNMPTOBWIA;

MO3HAYKH, SKHM IPHCBOIOIOTE MIeBHI 6 — KiMHATHWIA PIOMHHWIA;

3HAYeHHSA TeMmIepaTrypu. Ha MalioH- B — BIKOHHWA GiMeTanivyHWiA;

ky 17 noxaszano mpomec BusHawemHs | — MEAWHHI PTYTHWA Ta

pernepHUX ToUoK Oud meanmd Iens- UnppoBuit

Cig ¥ CTAaHIAPTHHEX YMOBAX 3a HOP-

MAJNTBHOTO aTMocheproro THeky 760 MM pt. cr., abo 101 292,8 Ila.
3a Toury, akiii mpuceowoTek 3HAYeEHEA 0 °C, npEiiMAaK0OTE 3HAYEHHSA

TeMIIepATYPH TaHeHHA NkoAY. Touml migiioMy COHPTOBOID CTOBIYHKA

IMiJ 9AC 3aHYPeEEA KOJOOUKH YV KHILIAYY BOAY BiImoBimac sHAUeHHSA

remieparypu 100 °C.

IarepBan Mmix penepEHMH ToukaMmu nogimeno Ha 100 piBEHX momi-
JIOK, KOMKHA 3 AKHX jJopisHioe 1 °C, i gepe3 romxul 10 °C nosmageno
NpoMiHL YHCI0BL 3HAYEHHA TeMmoepaTypH. [loKasH TaKHX TepMoMe-

- Man. 17.
BraHa4yeHHA
penepHux 0 100°C
% TOYOK Y |
Man. 16. - CTAHOAPTHUX o
CnupToenid YMOBAX 0°C
TEpMOMETD, - nio 4yac <
MEX] BUMIDIOBAHHS rpagylBaHHA <
T\.Emnepawpm — LLIKANIA -J %
Big —10 °C po +130 °C TEpMOMETpa £ = = =

23




BT 1 ]

TpiB 30iraTHMYThCA 34 NeBHOI TeMIepATYpPH HesaleskHO Bim Toro, ge
i KOJIH BOHM BHUTOTOBJIEH].

Y muani enwcia oguamueio Temmepatrypu € zpadyc Ilenwcia
(1 °C) — omma coTa 9aCTHHA iHTepBaJy MiK TeMIepATYpPAMH IJIAB-
JdeHHA JABOTY | KHIMIAHA THECTHIALOBAHOI BOIH 34 HOPMAJILHOTO AT-
MocdepHOro THCRY.

BilibmiicTs KIOMATHYHMX IPONeciB Ha 3eMIl i mponecis B JKHBIH ITpH-
poal moB’g3aHAa 3 JianasoHoM TeMmmeparyp Bix —50 °C mo +50 °C. Tomy
HA MPAKTHI[ BHEKOPHCTOBYIOTE IMKANY llenbeia. Ilwamna Ilenwcisa € waji-
ABHYAKHO 3PYYHOI, OCHLNIEKH BOJIA MVHKEe IMOIMMHPeHA HA HAIMM mraneTi i
Ha Hiil Gasyersed ETTA. Hyas mrxamm enscis — ocobIHBA TOYKA B Me-
TEOPOJOorii, TOMY IO BOHA IIOB'A38HA 3 3AMEDP3AHHAM BOJIH B armoctepi.

¥ cucremi ogummHnes Cl 3a OOHHHIID TeMIEpATYDH NPHHAHATO
keassin (1 K), TobTo ogmEE rpagyve 3a Kenrspimom, AKHI 38 sHAYEHHAM
nopisaioe 1 °C. Haragaemo, o TeMmmoepaTypy sa meanoin Ilenkcis
MO3HAYAIOTL MAJOK JATHHCRKOI JdiTepoio t.

3dHaYeHHA TEeMIEPATYDH, AKe IOKA3VE TePMOMETD V Ieil MOMEHT, N0-
piBHIOE TeMOepaTypl piguEE v KoaGouni. Tomy, 1Mob BEMIDATH TeMIIepa-
TYPY MeBHOTO Tina, Tpeda KomO0UKY OPHBECTH B KOHTAKT i3 IMHM TimoM,
IloriM 3aderaTH JeKiIBKA XBHIWH JOTH, DOKH MiX TimoMm i piguHOIO B
K0J00YIIl BCTAHOBHTRLCH CTAH TeILToBOl piBHOBArH (IX TeMIepaTypH 3piB-
HAIOTLCA), HCAS Y0T0 3HATH I0KA3H TEPMOMETpA — BLITIYHTH 3HAYEH-
HA TeMIIEpATYPH HA ITKAJI.

o

IcTopryHa poeiaka K C
Anpepc Uensciih (1701-1744) — weeOCbKWA 37315 100
ACTPOHOM | MareMaTtvKk — BWHAWWOB TEpMO- 3315 %0
MeTp 3i CTOrpagycHolo WKanow, AKMi oTpumae 9308 w0
ioro im’a (TepmomeTp 2i wkanow Uenscia, abo M1 -5 = 7
tepmomeTp Llenscis). Cam Liensciii Haaueae uein 3% — = @
TepMOMeTp «npukpacoio* a6o npwnagom, wo 0 T L W
[o3Bonge nofaunTu, «aKol0 Mipolo Terniwae wa o o 0 ©
XONogHiWwae B kKimHati=. Cnepwy Llensciii BU3Ha- i:jl: _ : ::
YMB TOYKY KMMIHHA BOOM K HYNb rpagycie, a TO4KY

TaHeHHa neogy — sk 100 rpagycie. ¥ 1744 p.
M. LUTpemep nepeBepHyB wWkany (eigroai
0 rpapycie — Temnepartypa TaHeHHs neoay, a
100 rpagycie — KWMNiIHHA BOOM).

n A ™M 3Haew?

okt « IR diavui 3acToCOBYETECA abcomoTHa TeMnepa-
TypHa wWwkana (wkana KensBiHa), B Akl Temne-
paTypa 3amep3aHHa BOAW OopiBHDe 273,15 K,
a KMNiHHA Bogw — 373,15 K (man. 18).

Man. 18. ABconmwTHa TeMnepartypHa
Wwikana B nopieHaHHI 3i wkanow Uenscia
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Poamip rpagyca B Ui WKani TakMidA camuid, AK | Ha wkani Uenecia.
papyc KenbeiHa no3HavawTe Oykeow K, Ha BigMmiHy Big rpagyca
Uenecia (°C). AGCONKOTHHWA HYNE (MOro We HA3ZWBAKTL «0CTaHHIM CTYy-
neHem xonody=) — ue Temneparypa 3a wkanow Uenwcia -273,15 °C,
33 FKOI 3YNMHAETLCH TEMNMOBMA PYX MIKPOYACTUHOK. 3HAYeHHA Temne-
patypu 3a Wwkanow KenosBiHa BM3HA4awThe 3a dopmynow T = § + 273,
e t — Temneparypa 3a wkanow Uenwcia.

Niacymkn

® CTyniHe HArpiTOCTI TiNA BUM3HA4YAKTE TEMMEPaTYpOoK Tina.

® Temneparypa Tina — iavyHa BENMYMHA, AKY BUMIPIOIOTE B rpaaycax.

® GineWw HarpiTe TiNO mMae BUALLY TemMnNepaTtypy, MeHLW Harpite Tino —
MEHLLIY.

® Temnepartypy Tina BUMIPKOIDTE TEPMOMETPOM.

® |CHYIOTE pi3Hi WKanyW Ang BUMIpIOBAHHA Temneparypu Tina. ¥ nobyti,
TeXHIW HaW4YacTie BUKOPWCTOBYIOTE Wwkany Llenscia, a B ¢izvui we
M wkany KeneeiHa.

2% Nepesip ceoOl 3HaHHA

1*. Aky Temnepatypy Baqaro aa 0 °C?

2%, Hky Temneparypy Baaro 3a 100 °C?

3%. Y akuMid cnocid MoXxHA HAWTOYHIWE BU3HAYUT TEMMNEPATYPY rapadol
BOOMW Y CKNAHLI?

4%%, 3 dKOK MEeTo Yy MegWiYHOMY TepMomMeTpi y Tpybui 2 pTyTTio pob-
NATE 3BYKEHHA?

5%%, CToOMaTonork He pagdaTe IcTH Oyxe rapsayy Bry. Momipkylt, domy.

6%%, [isHalca Npo HWI WkKanyi BUMIpDIOBAHHA TemnepaTyp i Ha3BW X
penepHi ToO4YKA.

7#¥, HAM NOACHWTK, WO B rapsdiid sogi pTyTHWA TEpMOMETD NOKasye
50 °C, a cnuptoeuid 52 °C, xoya B penepHux Todkax 0 °C i 100 °C
Ui NoOKazaHHA He BiOgpisHANWCKL?

8%**, BM3aHay UiHy NoainkK TEpMOMETRIB Ta X NOKA3aHHA 3a WKanami:

g °C C
T lﬂﬂa 1 Eﬂ Eﬂu
- 80° +40° 50
T BO° +80° 40°
T 70° +20° gg:
T 60° +10° 108
- 50° +0° 0
T 40° +—10° —-10°
L300 L —20° —§$
- 20° +—30° _a0°
- 10° = —40° _ED®
- 0° +—50° —60°
L L 3

Haii eignoeigi Ha zanyuTaHHA:
a) [e MOXNMBO BUMIpIOBATK TemMnepaTypy TakKMMKA TepMoMeTpamin?
6) Y akux BMNaOKax BMMIPIOBAHHA TakKMMKW TEpMOMEeTpamu MpoBo-
OUTK HE MOXHA?
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§ 4. ArperaTHi CTaHWM pPe4YOBMHM.
®i3nM4Hi BNACTUBOCTI TBEpAMX Tin, PiguH, rasise

AyMKn Bronoc

A aMoXy NOACHWTW BiOMIHHOCTI MiX BHYTRIWHbOW OYOOBOK PEYOBMH
Yy piaHMX arperaTHWUX CTaHax, a TakoX Ha3eatTw ¢isv4Hi BNacTWBOCTI
PEYOBWH Y PIiZHWX arperarHux craHax.

Haltmomuperimia pedoBHHA Ha 3eMJi — me Boga. Is xypey opH-
POO3HABCTBA TH 3HAECI, IO BOJA MOMe OVTH YV TPhOX CTAHAX: TBep-
noMy, pigkomy Ta raszoBomy (cxema 1). Ili cranw Ha3WBAIOTE azpezam-
HuMu (IaTHHOIO aggregalis — NpHEITHAHHWH, 3B’ A3aHHII).

Cxema 1 ArperaTHuii cTaH

| |
TEEPOMIA pPiAKKA rasosuia

¥Yasu Tary cHTvanin. TH nmepefyveaeml v SHMOBOMY Jici. 3HMa
CHLHA, MOPO3HA, HA 3eMII0 MAJAKTE CHIMKHHKH, 0CLTANTE HA IiIKaX
nepes i KymiiB, BKPpHBAWOTE Bee OLrHM Kuaumonm (Mamx. 19).

A 3 woz20 ymeopunaca cuixunxa?

MoJxeKyJIM BOJH BXOJHJH J0 cKJIAAY BOJ OKeaHy, piukm abo Bo-
nu B pocauHax. IToTiM, BHIAPOBYIOUHCE, BOAA NMOTPANHIA B IIOBIT-
psa. BHACHIZOK 3aMep3aHHA BOAAHHX Kpalelh YVTBOPHJIACH CHIMKHHEKA
(Man. 20). CuHir i mip — me TBepAHIE arperaTHHH CTAH BOJH.

Man. 19. 3umoenid nic Man. 20. CHixxuHka
vy aGineWeHoMy BUrNs A,
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Yomy odni mina meepdi, inuwi —

pidxki abo 6 zaszosomy cmani? ’> 9

Bignmosigk mae MOMeKyIAPHO-Ki- )
HeTHYHa Teopia OVIOBH pPedoBHHH 2 9 o 9
(MET) (man. 21). a i) B

® V meepdux minax wnikpo-  Man. 21

PoamilleHHA YacTUHOK BOOK:
4 — B ra20Bomy CTaHi;

&6 — B pigkomy;

B — B TBEpOOMY

JACTHHEH IiNLHO poamMinieni
onHa Oima ommoi. Ix pyx aBo-
OIUTHECA OO0 KOMHBAHLE HABKOJO
TOHOK PIiBHOBAI'H KPHCTAIY-
HHUX Trpar. Baaemomia miz cy-
CIIHIMH YACTHHEAMH IViKe CHJILHA, TOMY IOTEHIIANEHA eHepIris
ix B3aeMmomil sEauHO OLILINA 38 KiHeTHYHY eHeprilo pyxy 4YacTH-
Hor (E_ << E_.).

® V pidunax BigcTaHE Mim dYaCTHHEAMH 0OLIBIDA, IIIBHJ-
KieTh  pyxy Tex  Oiabmia, pPYXJHBICTE  HeBeJHKA.
Cuna BaaemMoIil He Ay:e CHIBLHA, TOMY HOTeHIOIANRHA eHeprig
BaaeMomil "9acTHHOK HNpHOMHZHO MopiBHIOE KiHeTHYHINH eHeprii
pyxy gacrunok (E_. = E_ ).

® V zazax BijcTaHR Mid MIiKpoYacTHHEAMH 3HAYHo Olnemia 3a

X posMipH, 4 MBUAKICTE PYVXY IViHe BeJIHKA. ToMY KiHeTHYHA
eHeprig pyxy 4YacTHHOK 3HAYHO OiILOIA 3a MOTEHOIANBHY eHEep-
riro ix mzaemomii (E_, >> E_ ).

3BicH BHILTHBAEG, OI0 Ti0 B OJHAKOBHX YMOBAX V pisHHX arpe-
FATHHX CTAHAX MAa€ PisHY BHYTPIIOHI eHepriio.

Ko:ken 3 arperaTHHx €TaHiB BHIHAYACTRCH PO3TAIIYBAHHAM, Xa-
PaKTepoM PYXY Ta B3acMoJicio mMixpodacmunor pevosury (Tadm. 1).

BaacruBocTi TLI ¥ pi3HEHX ArperaTHHX cTAHAX

Bignosimmo po mikpockonmiugol 6ymoBH Tinm v pisHMX arperaTEHX
CTAHAX BOHH MAIOTEL PisHI BJIACTHBOCTI.

® Teepai Tima OyBawTL KpucmativHuMu i amopprumu. Kpucra-

JiYHI Tia MAKOTE BIOPANTKOBAHY CTPYKTYPY. MikpowacrwEKH,
i3 AKMX BOHH CHJIAJAIOTLCS, YVTBOPIOIIOTL KPHCTANIYHI rpaTH.
Baaemogia Mim dYacTHHEAMH [ViHe CHILHA, BHACIINOK 4Y0-
ro BOHH NPAKTHYHO HIKOMH He 3JAJMHIOIAIOTE BY3JIH KPHCTA-
mivamx rpar. Tomy TeBepai Tina molGpe abepiraioTs cBoi 06'em
i hopmy.

Kpracraniggi rina nomlidgwoTs HA MOHOKEPUCMAAU, AKL MOMXEYTh
MATH BeJHKI poaMipH 1 mpaBHNLHI reoMeTpH4YHI (opMH (IpHIHBHCH
no KyOURiB KyxoHHOL coxi); i noxikpucmaaiu, AKL VTBODHWOTHCA
3 BeJIHKHY CHAadHHX arperatis iz apidHHX MOHOKPHCTAJIB, IO
MAOTE XAOTHYHY opieHTanin (BHIHO HA 3xaMi MigHOro uwH amoMmimie-
BOT'O IpoTy abo 4aBYVHHOI CKOBODOJHM).
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Tatnuua 1

XapakTepUCcTHUKKM pO3TaluyBaHHA, PyXy | B3aemoail MiKpoYacTUHOK
Yy pisHMX arperatHMX cTaHax

Cnie-
Cuna BiAHOLUEHHS
BiactaHe Xapaxkrep inx
Baaemonir i
ArperaTtHu# MiX pyxy
M Euu | Epor
CTaH Mikpoyac- | Mikpoudac-
MiKpoO- MiKpo-
TUHKaAMM TUHOK
YACTUHKAMM| 4YacTUHOK
Tina
KonveaneHWA
Mehwa 2a Haekono | CuneHa Baa-
Teepawii pO3MIpKU Mi- PyX : ! E. << E__.
TOYOK pPiBHO- | eMoAia
KpOYacTUHOK
Baru
Oyxe mana, |MoxyTb
CYMiXKHA 3 BiNLHO Mne- Cnabwa, Hix
Pigkwuia poamipamMi |peckakyea- |y TEepaux E,. = E. .
MIKPOYACTU- |[TW 3 OCIiano- | Tinax
HOK ro micus
Mpomixkn B
DaraTto pa- Cuna Baae-
e . XaoTW4YHO
Fazoewnin 3iB DinbWI 3a A Momil maixke |E,, >> E
poO3mipK Mi- Py BIOCYTHA
KpO4acTUHOK

AnopdEi TEepai Tina (HAaOpHEIAJ, CKJI0) CBOSK CTPYKTYVDOI HA-
ragyioTes TEepIY pinuay. AJe 3 4acoM CEJIO <«IJIHBes, MOXE KDPHCTA-
migyeaTHca. ¥ rabnuni 2 EaBeJeH0 OCHOBHI BJIACTHBOCTI TBepIuX TLI,

TaGnua 2
@ianuHi BnacTueocTi TEREpPAKUX TiN
ArperaTHU# o BHyTpiWHA DianuHi
CcTaH bynoea BRACTHUEOCTI
Kpuctanu: YacTWHkW poara- | MawTe NneeHy Temnepa-
* MOHOKPWC- |LUIOBaHi B NEBHO- |Typy NNaeneHHs.
Tanu MYy NOpsaoky Teepmi, MiuHi, NpyKHI
* nonikpuc-
Teepgi Tina | Tanw
AmopdHi Tina | PoatawysaHHa Mi- | He maTe NeBHOI TemMne-
KpO4YacTWHOK NO- | paTypu NnaesneHHsA; 3 ya-
niGHe pigvHam COM MOXYTb KpUCTaniay-
BaTUCH

IIpuxnagy KPHCTANIB KYX0HHOI coJi, axmasy i rpadiTy HaBeIeHO

v Tadaumi 3.
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TaGnuusa 3
SOBHIWHIA BUrnag Ta BHYTPIWHA CTPYKTYpa Aeq9KuX KpucTtanie
Kpuctan SoBHIWHIRA Ynakoeka aTtomis,
BMrnsg KpucTaniyHi rpatu
Anma3s
MNpadir

KyxoHHa cinb

® Pimwnn 3aiiMal0ThE IPOMIiHe IOJOMeHHS MiX KEPHCTANAMH i ra-
aaMH. MolekvIH MiKpO9acTHHOK PLAHH VTEOPHITE MOCE MOHiG-
He J0 KPHCTAJNIYHHEX I'DaT B AviKe odmexeHi#l pinanni (icmve
DAMAHEIN TOpANOK B pOoaMilmeHH] 9acTHHOK). PiqHmER npakTHYIHO
He CTHCKAKTHECHA, TOMY MAaOTh cTATHil 0o6’eM. OcKLILKE JYacTHH-
KH abo IX arperaTH gyiace pyXJHBI, TO piIMHHM He MAIOTE BJIACHOL
hopmu, a HabyBaOTE (OPMY HOCYIHHH,

® V¥ rasax BijcTaHE Mim MIKpoOYACTHHKAMHE 3Ha4YHO OLnbIma 3a ix
pO3MipH, TOMY B3AEMOIid MM YacTHHHAMHE Iyv:e mana. Bnoa-
CHiIOK ILOI'O TasH He MalTek BaacHOI dopMeE i cramoro ob’emy,
BOHH 3aiMAIOTE Bech HagaHWE IM npocrip i madyesawTs iforo

tpopmy 1 06'enm.

= Niacymku

® PeyoBuHa moxe nepelyBaTty B Pi3HMX arperaTtHWx cTaHax: TBepno-
MY, PIOKOMY, ra3oBOMY.

® ArperatHWii CTaH PEYOBWUHW MOACHIDETRECA BHYTPRIWHbOWK OYyO0BOIO,
PO3MILLEHHAM, PYXOM | B3aeMmomdied i MiKpoyacTUHOK.

® Qi3anyHi BNAcTUBOCTI TBEPOMX TiN, pPiOWH | rasie NOACHIDKTLCA IX
BHYTPILWHBOK OYO0BOIO.
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mmmn:-

30

MepeBip cBOI 3HAHHA

T#. HuM BiOPI3HATECA MONEKYNM BOOM | BOAAHOT napu?

2%, Y moxe 3anizo nepebyBaty B rasoBoMy CTaHI?

3%, YoMy OBi 4aCTUHW 3NaMAHOI PYy4KM He
3'80HYIOTECA, AKUWO X WINGHO MPWUTHUCHYTK
oAHa A0 ogHoI? YoMy WMAaTOYKKM NNacTw-
NiHY, WiNEHO MNPUTHUCHYTI OOWMH A0 OOHOrO,
3NMNAKTLCA?

4** Tino abepirae ceint ob’em, ane nerko 3ami-
HI0e dopmy. ¥V akomy cTaHi nepebysae Tino?

5%%, MopiBHAKW NOTeHWiansHY eHepriin BCixX Mi-
KpPOYaCTUHOK PiAKOro cTeapuHy i BCIX MiKpo-
YACTWHOK TBEPAOro CTeapuHY.

6**, lLlo sinDyBaeTbCHA 3 KIHETUYHOW EHeprieln
MIiKpOYaCTWUHOK rady 3a iMoro HarpieaHHa? HK ue BNIMBAE HA TUCK
raay?

7¥%%, TRop4mi npoekT. «BUpOLIYEMO KPWUCTaNKs.

Mera npoexTy: HABYUTUCA BMPOLUYBATH KPWUCTANM.

Mpunann i Mmatepiany: cknada 0aHka, OMCTUNBEOBAHA BOOA, KYXOHHA

Cinb, dinsTp.

MpaBvna BUPOLWYBAHHA KPWUCTANIE 3HAWOWM CAMOCTIAHO.

IOna camonepeBipkn

Anga TUX, XTO Xo4e 3HaTtu Binbwe

Ana piguH xapakTepHumMm € ABWLLE MNOBEPXHEBOro HATArY, SKEe BUHWKAE
Yyepes pisHWUID ¥ B3aemofil Mix mMonekynamu pigvHW B o6’emi i Ha
noeepxHi. BHacniook uLoro piguHa noeoguTe cebe Tak, Haye Ha il no-
BEpXHi YTBOpEHa MONekynspHa nnieka, Wo CTArYe piguHy | sasackae 1A
poatektucs. MNoBepxHEBUM HATAMOM PiOWHKA TAKOH NOACHIOKTE ABMLLE
KaninapHocTi — nigHaTTa abo onyckaHHA pigvHW y TpyGKax HeBenwkoro
piamertpa (kanindpax). KaningpHicTe WWPOKO BUKOPWCTOBYIOTE Y Tex-
Hiul, 3oKkpema, B arpoTexdiui. NMpuknagy NpoRBy NoBepxXHEeBOro HaTAry
pidWHK NOKA3aHO Ha MANHKY 22.

. 22, [pyknagl NpoRey KaninapHOCTI:
KOMaxK GiralnTe NOBEPXHEID BOAM, HE 3aHYPIIIOYMC;

— Kpanni pocwn HabyeawTk BRacHoi chepuyHol Gopmu;

BEONOra 3a paxyHokK KaninapHocTi NiGHIMAETECH B WINBHOMY FPYHTI

rMMBUHHMX Wapis y noBepxHesi



BHyTpiWHA eHepria. TennoobmiH

§ 5. TennoBe po3wMpeHHA TBepAMX TiN, piguH, rasie

‘ AyMKWU Bronoc

H 3aMoHY NOFSCHWUTH TENNOBY 3MIHY NIHIMHKX | 06 'EMHMX pPO3MIpIB TEBEPOWX
Tin, ocoBNWBOCTI TENNOBOro PO3WKMPEHHS pigwH i rasie. O3HaloMNOCh
3 TUM, AK 3acCTOCOBYIOTk 3HAHHA Teopil giznyHKUX npouecis.

Hayvkosi gocmimxerEEsa cBigYaTh, mo OLIBIIICTE PeYOBHH V pPisHHX
ATPeraTHHY CTAHAX i 9ac HAUpPiBAHHS POSIDHPIOIOTLCH, a MiJ 4ac
OXONOJKeHHA CTHCKAIOTLCA. ¥ OLOMY MOMKHA NepecBifYuTHCA HA IPO-
CTHX IOCHigax.

Mocmin 1. Tenaose po3NIHpeHHA TBePIHX Tija
CropHcTaeMoca OPHIALOM A4 SeMOHCTPYVBAHHS PpO3IIHpeHHA
TEepAOro Tina mijg wac marpisammEa (man. 23).

]
Man. 23. l
JeMOoHCTpYBAHHSA

pPO3LLIMPEHHS g

TBEPAOrO %
Tina nig 4ac

HarpieaHHA

o

¥ XoJMomHOMY CTAHI MeTANEBA KVILKA BiIbHO TPOXOAHTE dYepes
MeTaneBse Kinene (Man. 23, a). Harpiemo KVJIBKY B IOJNVM'1 CIIHPTIBKH
(Man. 23, ) 1 copofyeMo 3HOBY IPOINVCTHTH pPO3ledeHY KVIBKY Kpish
Kimene. Bauumo, mo me He BAaeThcdA. KyIbKa 3acTpAria B Kinbmi,
Kpisk fKe BOHA BiIBHO DPOXOJHJA V XomdoaHoMmy crami (man. 23, &).
EIHHEM NDoAcHeHHAM OLOTO € 30idpmMeRHA po3MipiB KVIBKH VHACITI-
noK I HarpiBaHHA.

Jomy poamipu kyasku 3binswunuca sHacridox HazpisaHHa?

JdHa4YH ocoDIHBOCTL BHYTPIIMEROI 6V I0OBH TEEDIHX TLM, TH Ie 3MO-
eIl MoACHETH. MiKpodacTHHKH KVJIBKH BHACHITOK MWABHNIeHHA 11
TeMIEPATYVPH CTANH DPYXaTHCA MBHANE 1 3 OLILEIION aAMILTITYIONO, Bil-
CTAHL MiXX HHMH 3pOC]a, V peayiIsTaTi 30insmmuBea glaMeTp KVJIBKH,
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Mocmn 2. Temaose po3IHpeHEEA PiAHH

VrpinHMo Ha IDTATHBI cKIARY Koa0y, HamosHeHY IindapboBaHOO
Bogor. 'oploBHHa KoJ0OH MIIHO 3aKOpPKOBAHA, Yepe3d KOPOK IIPOIY-
IeHO TOHKY CHKJIAHY TPYOKY, I0 HeBHOT0 DIiBHA TAKOM IATOBHEHY
rieo camoio pigmuoio. ITig koady BeramoBEMO cOHpPTIBKY (Mana. 24, a).

Ilignaaxumo T'HIT COHPTIBKH H HOYHeMO HATpiBATH BOAY B KOJIOI.
3 wacoM moMiTHMO, O0 3a BigmosigHol TeMmepaTypH BHCOTA CTOBII-
gHKa piguEE carmyaa 6inkmol BHcoTH (Man., 24, §). 3poayMmino, mo
BHACHIIOK HArpiBapEa pigmen i1 o6’em 36inbmueca — Bigdyiaocsa pos-
IMHPpeEHA PITHHHA.

[Ile mMoxHA NPOLEeMOHCTPYBATH Le SBHINE, CKOPHCTABIIHCE Pi-
IHHEUM TepMOMeTpoM. 3aHYpHMO HOro CHOYATHY B XOJOIHY BOLY
(Man. 25, a), a moriMm — v rapauy (Maix. 25, 6), agxe ODPHEIHEI
nil pifMHHOrD TepMOMETpAa MIOJATAE ¥V ABHINI posHApPeHHS piauam
BHacHigoK 11 marpisamasa. Ha mMamToHKaX YVMOBHO XO0JMOOHA BOJA
IMOKAZAHA CHHIM KOJILOPOM, a4 rapdda — YepBOHHM.

Piguew posimHpOOTECH 3HAYHO CHILHIINE 3a TBepai Tima. IIpo mi-
HiliHe PO3MMHpPeHHSA PiIWH FOBOPHTH He MOMHA, OCKLIBKH piiuHa He
Mae nepHol dopME. ¥ piipHEl MIiKpOYACTHHEH MOMKYTL 301HCHIOBATH
MOCTYVHAILHHI pPVX, TOMY pigHHa He adepirae dopmMH. A 3a paxvHOK
TOr0, M0 MiKPOYACTHHEH 3AiHCHIOWTLE KOMHBAILHL H obepramemi py-
XM HABKOJO IIOJIOMEHL piBHOBAru, pigmHa 3a NeBHOI TeMIepaTypH
abepirae ob’eM. I3 abinermerHEAM TeMIepATYDH 3pOCTAIOTL Bigcrani
Mi MIKpOYACTHHKAMH, IO IPH3BOIHTE M0 3MiHH 00’emy Tima. Pismi
PiIMHEE 3a OJHAKOBOI'0 HAIDIBAHHA POSIMHPIOIOTECA HeOLHAKOBO.

6 [

0
Man. 24. OemoHcTpysaHHs 3binblueHHs Man. 25. 36inblweHHs
o6'emMy piovHK 3 NiOBUWLEHHSM TeMnepaTtypn  ob’emy pigvHM B Kaninapi

CNMPTOBOro TEPMOMETPA

BHAGNIAOK NigBULLEHHS
TEMNEpPaTypy BOOM
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BHyTpiWHA eHepria. TennoobmiH

Man. 26. lNoeiTpA BHACNIOOK HArpiBAHHA PO3WMPIOETLCA, a Nig, 4ac
OXONOMLKEHHA — CTMCKAETLCH

Mocain 3. Tenxose po3NIHpeHHAd ra3in

CropHcTaeMocs 3aKOPKOBAHOI KOJI00K 3 TOHKOK TpYOKOI0, AK
v mocaini Ea ManmoeEkry 24, ale OIROr0 pasy OOPOXKHLONW, TOOTO 3AI0B-
HEeHOI MMOBITpAM. SakpimHMo KoI0y ¥V IDTATHBI B HAXHISHOMY II0-
JOMEHHI Tak, mod ToHKAa TPYOKA 3aHVPHJIACA V CKIAHKY 3 BOJOIO.
Bygemo migirpiBata ronby nmoayM'aM cnHprisrE (Man. 26). Heaaba-
poM modauyuMo, IO 3 TPYOKH ¥V BOAY BEXOIATL HOBiTpAHI OVIBDAITKH
i COIHBAIOTE BroOpy.

daracuMo CIMpTIBRY i OyemMo cIocTepiraTH, SK BHACHIIOK IIOCTY-
IMMOBOT0 OXOJOMMMEeHEHSA B KoJbi 6vie cTHCKATHCA HOBiTpa 31 aMeHmIeH-
HAM 06’eMmy. BoHO TAKHM YHHOM 3BiJILHHTE YACTHHY IPOCTOPY, AKHM
3AMOBHIOBATHME BOJ&, 3aX0JAYH B TPYOKY.

Bucnosor. I'azn pHACIHITOK HArpiBaHHA PO3IMTHPIOITECH, & IiN 4ac
OXOJOI3KEeHHA — CTHCHAITLCH.

¥ rasax MOJeKYJIH PYXAalThCHS HOCTVIANLHO XAOTHYHO 13 BEJIHEOIO
INBEIKIiCTIO, TOMY T'a3H HEe MAKTL BH3HAYeHOro ob’emy i BracHoI dop-
MH. I3 30iIENIeHHAM TeMIepATYDPH DOCTYVIANLHL PpYXH MIKpPOYACTHHOK
rasy cTawTs mBHImMHAMHA. [T anilicaerna pyxis iMm norpidEo Oixbire
POCTOPY, AK HACIITOK — PO3MIAPEHHS.

ApHme samexHocTi 06’eMy Ta JimifiEEx poamipie Tin Big TeMme-
pPATYPH MHEPOKC BHKOPHCTOBYVIOTE V TeXHIOI mijg Wac KOHCTPYIOBAH-
HA OPHCTPOIB, MAINHH i clopy] (HATPHEKJAJ, HA [ILOMY ABHINL Gasy-
eThCA NPHHNHT Ail 6iMeTanigmoro TepMoMeTpa, a TAKOM TepMopese
B eJXeKTponpacnoi). Ane me apHine Tpeda BpaXxOBYBATH, HADHEJAT,
Vv KOHCTPYKILAX cHoopya, mod TemnoBe BHIOBXKeHHSA afo CKOpOYeHHS
OKPeMHX JeTaleil v BUOAJKY BeJHKOI aMiHH pofodux TeMIepaTyp He
IMPHIBEIO N0 PYHHYBAHHA cHOpYH abo IpPHCTPOIB.

Ha mamoaky 27 moxaszago NPHEKJIAIH BPAXYVBAHHA TEILIOBOTO PO3-
IMHpEeEHA B TeXHII.
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Man. 27.
[Mprknagm
BpaxyBaHHA

B TexHiui
TENNOBOIO
PO3LWKMPEHHRA Tin:
A — KOHCTRYKLS
|HTEpaKTMBHA MOOENL MOGCTY;

«Po3WwnpeHHR 6 — NPOMIXKKU Mix
penscie nig, giew peAkamMu, B — ai
TEMNepaTypu: NOBITPAHOI Kyni

3asmanng mo mamorra 27. Ak BpAXOBYIOTE TEILIOBe PO3NIHPEHHA

VvV KOMKHOMY 300pazkeHOMY NOpHEKJIAIL?

34

XBnnuHka 3nopoe’s

YoMy CTOMATONONM KaxyTh, WO TIOTIOHOBMI
AWM WKoOWUTE 3yGam?

Temneparypa TIOTIOHOBOro oMMy Ha 35-40 “C
BWLLA 3a Temneparypy NOBITPA, WO BXOOWTh
00 POTOBOI NOPOXHMHK Nif Yac KypiHHA. Y pe-
3yNbLTATIi B poTi BiADYBAETECA AOCWTh PISKWIA
nepenag temnepatyp. Mg 4ac BUKYPIOBAHHS
OOHiel curapetu BindyeaeTkca 15-20 Takmx
nepenagis, Wo NoraHo BNAWBae Ha CcTaH 3yOHOI
emani — BOHA 3 4yacom TpickaeTecs (Man. 28).

Y razosiil gpakuil TIOTIOHOBOro AWMY Mic-
TUTLCA AbLOrOTh, AKWIA NI 4ac OXONOMKEHHS
nepexoouTe B piakuii ctad. [borote, ocipaouyn Ha aybax, sabapenwe
X Y >XKOBTO-KOPWYHEBWMIA kKonip. Tw uboro Saxaew?

Man. 28. TwoTioHOBWA
AMM WKOOWTE 3yBam

[ﬁ Ana TUX, XTO X04e 3HaTH Ginbwe

“**drk poapaxyBaT¥ Tennose BHAOBXEHHS TBepAoro CTPHXHA?
Ha manwoHky 29 esropi sofpaxeHo MeTaneBWid CTPUXEeHb 33 NeBHOl
noyaTKoBOI TemneparypM, a nig HUM — TOW caMWid CTpWXeHb, BUODE-
WEeHWA BHACNIOOK HarpisaHHsA.

Hexaii 3a Temnepartypu {; LOBXWHA, HANPWKNAL, CTANEBOro CTPUHHS
nopisHioe ;. BHacninok HarpisaHHA CTPMXHA Ha Al rpagycis 0o Temne-
parypu t noexKHa cTpyxHA 3binewnnacs po . Toni abconoTHe NiHidHe
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BANOBXEHHA CTPUXHA OOPIBHIOBATU-
Me Al = [ — [,. 3a uien dopMynow
MOXHA BM3HAYKMTKH, HA CKinbkKW 36iNk-
WWNach AOBXMHA 3ANISHAYHO! PeidKK

BHACNOoOK piaHUU Temnepatyp BNITKyY I=h+M i

Ta B3UMKY. "
PoarnaHemo BIAHOCHE BHAOB- | \

MEHHA CTPpWXHA, ToOTO BigHOLUEHHSA ly —— Y

Moro adbconiTHOrO BWMOOBXEHHA 00
NnoYaTekoBol OOBXWUHIA:

Al _ Ik

Man. 29. PoapaxyHok
BMAOBXEHHA CTPMKHA

b
|3 pocnigie BinoMmo, WO Y BUNAAKY HEBENMKWMX 3MiH TemMnepartypu
BIAHOCHE BWOOBXEHHA TEBEPAMX Tin NpaMO NpPonopuiiHe amidi Temne-
patypu Af, ToBTo

-
E =—I" = oL,
h
ne o — rTveMneparypHui kxoediyieHT ninifiHoro poswHpeHHs.

3a uielw GopMYNoK MOXHA BM3HAYWTH OOBXWHY CTpMXHA [ 33 Oadol
TemnepaTtypw f, SKWO BIAOMI MOro NOYaTkoBa AO0BXWHA [ i NiaBUILLEHHS
TeMnepatypu Al

[ = I(1 + aA?)

TemmeparypEHil KoedinieHT JIHIHHONO POSMIHPEHEAES 3ANEMKHATE B1J
PeYOBHHH, i3 AKOI BATOTOBJISHO CTPHMKeHE, i Big Temmneparypu. AJe
AKIO 1T 3MiAH HeBeMHKL, TO ¢ MOMHA BBAMATH CTAJIOH XapaKTepHe-
THKOI0 JaHOI PEYOBMHH V IIeBHOMY JialasoHi TeMIepaTyp, AKY HABO-
nATE v Tabnunax. 3HaYeHHA TeMIepaTypHoro xKoedinmiermra nimiiimo-
r'o po3lMIMpeHH: MOJAIOTH B obepHeHux rpagyveax Ilenwcism (°CY). Bim
IIOKAZVE, HA AKY YACTKY 3MIHHTECH IOYATKOBA NOBEKHHA CTPHEHHA
BHACKiMOK aMiEH TemmepatrypH Ha 1 °C.

3HadveHHEA o INd JedKHX pPeYoBHH HapegeHo B Tabnmmi 4.

Tabnuua 4

PeuyoBuHa (1 G_S LC - PeuoBuHa (1 u_f:’ﬂc_u
BetoH 10 AniomMinHiii 2.4
paHiT 7,9 Migb 17
Llerna 5 Crane (3aniso) 12
Ckno a3 IHBap (cnnae Fe, Ni) 1,5

ik poapaxysamu mennose ob cmue poswupenna pidunu?
Bueig dopMmyan aig po3paXyHEEY TeILIOBOre 00'eMHOTO PO3IMHpPEeH-
HA PiIHHW BUKOHVIOTE i3 TAKHX caMHX MIipKyBaHbL, AK 1 Jiusa pos-
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paxVHKYV TeILI0BOro JMiHifiHOoro BHAOBKeHHA TBepmoro Tima. Kimmesa
hopmMyiIa Mae nDoMiOHHH BHIJISA:
V = V(1 + pAt),

ne V — ob’em pigmHH 3a maHol TeMmmoepaTrypu t, V, — HNOYaTKOBHII
o0'eMm pigHHM 3a TeMOepaTypH t, Af — 3MiHA TeMIepaTypH piogHHEHK IIijg
gac HATpiBaBEA, [ — MmeMRepamMypHuil koegiyienm of' eMHO20 POILULL-
peHHa pignar. PoaMipHicTh: TeMIOepaTypHOre KoedimicaTa o6’eMHOTO
poO3IMMHpeHHEA pigman Taka cama — obGepueni rpagven IMenwcia, Tod-
to [B] = °C'. TemueparyprEuii Koedinient o6’eMHOTO PO3MHEpPEHHHA
MOKA3YE, HA AKY YACTHHY Bifl modaTkosoro 30imemueca ob’emM pimmHm
B pasi amiam i1 remmeparypm Ha 1 °C. HaBegerny dopMyIy MOMKHA 3a-
CTOCOBYBATH 1 14 pospaxyvHry of’eMy TBepIoro Tilna, aixe 3a YMOBH,
1o BOHO OJHOpigHe Vv Beix manpamax (isomponHe). 3a TAKHX YMOB
saadeHHd [ = 3Jo. ¥ Tabnmnol 5 masemeno sHaveHHsA Koedinienta [
oI JesKHX piauH.

Tabnuua 5
Piguna (1 D‘E,‘Eﬂ PiguHa (1 U‘E"’G”]
BeHauH 1240 Hadgra 900
Bopa 200 PryTe 181
MnivepwvH 505 CipyaHa kvcnora 570
Ckunupap 940 CnupT 1080

#*¥%[Ipurnagn posp’dasyvyeaHmaa 3axad. [HoeHHA IasolnposBoay
Kuis—Bepair aa 0 °C gpopieaioe 1300 kM. Ha cKiNBKE JOBIIHM CTAB
OH TaszonpoBij 3a cesoHHOI 3MIHE TeMmepaTypH moBiTpa Bim —38 mo
42 °C, axkbH cransHl TpydH He OVIH VRIadeHl B 3eMaio?

Hano: CI Poszg’asanna

t =0°C OuesmjgHO, 0 3a Taxkol aMiEE TeM-
I,= 1300 km 1,3-10% M| mepaTypH moeiTpd razomposin Gvie Hai-
t, = —38°C KopoTmiuM 3a t,= —38 °C 1 mailigpoBmram
t, = 42°C aa t, = 42 °C. AxKImo Ol JoB¥XHEEH IIO3HA-
oo =12-105°C1 YHTH Bigmosigmo wepea L i L, To L — [
l,—I, — ? 1 e MyKaHow BeJHYHHOID. Yepes Te mo

L=11+at)il,=1,(1 +oat,), Tol, —I,=
= [(1+aty) — L(1 + aty) = (1 + at, — 1 — aty) = Lodts — ).
Ormze,
I, = L= lyolt, — t,) = 1,3 - 105 m - 12 - 10°°C? (42 + 38) °C =
= 1248 wm.
Bidnoside: 1, — [, = 1248 m.

¥Bara! HepamiogaarE0 00YHCIIOBATH cloodaTky [, mortim [,, a Toxai
Bie aHaxoauTH [, — [;.
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Niacymkun

® Teepni Tina, piagvHK, rasy posSWWPKDDTECA NI 4ac HarpisaHHA |
CTWUCKAIOTECA N 4ac OXOoNoKeHHS:.

® BaxNWBO 3HATW 3aKOHW NiHIKHOrO W ob6’eMHOro po3WWpeHHa ans
TBEPOMX Tif.

Mepeeip cBOI 3HaAHHA

*1. Bueun GygooBy mMeguyHoro tepMmomeTpa (NpM ubomy Tpeba GyTu
oyxe obepexHUM i He po3buTW TepMOMETp — pPTYThe Oy#e Hebea-
neyHa) i gai eignoeigi Ha 3anWTaHHA:

a) 3 AKo MeTo Tpybka, y AKIA 3HaxXoOWTLCH PTYTh, 3pobGneHa Takow
TOHKOWD?

6) Aka peYoBWMHA PO3LUMPIDETLCH CHMNBHIWLE: PTYTE YW CKNo?

2%, Hky BNAcTUBICTb PTYTIi BUKOPWCTAHO B MeOW4HOMY TepMoMeTpi?
3%, YoMy Ha niHil enekTponepenay NpoBoan KpinnAaTe 3 NPOBUCAHHAMY

4*, Haaen NpyvKnagy BpaxyBaHHA TernJoBOro Po3WMPEeHHA HA 3anisHWLI,
nig Yac Gy4iBHAUTEA MOCTIB.

5%*%, Yu Oyoe BnNMBATW 3MiHA 3a30pIE MK NOpWHeM | WWNiHOpOM
B ABWryHi aeTomobing Ha KKO?

6%*, MpaAMOKYTHY MEeTanesy NMMACTUHKY Harpiny B nonym’i Harpieaya,
npyv UsLOMY BOHA po3WwdpyUnacs. Y1 aMiHMTLCA NPy UbOoMY 1T NOB¥MHA
i ToBWKMHA?

7%%, QK SMIHWTECA BHYTRILIHIA OiaMeTp MeTanesoro
KinbUA (OMB. MaNKHOK) NpK HarpisaHHI?

8**, JNiHINHWA koediuieHT TennoBoro po3WUpeHHs
ang anomidis npu 20 °C o = 23 - 105 1/°C, a nna
migi e = 17 - 1078 1/°C. Qi i3 umx metanesux
AOpOTiB 3a OHAKOBOrQ HarpiBaHHA W OOHAKOBOI
NnoYaTKoBOl OOBXWHKM CTAHE OOBLUKMM?

9**, Mix nBOMA CTOBMNAMM HATAMHYTO 3aNI3HWA, MIOHWA Ta anMIHIEBWIA
ApoTH. KW i3 HMX NpoBUCHe Binkle 3i 3MIHOK Temnepartypd Ha
10 °C? (a = 14 - 1078 1,/°C)

10%%, Y amiHWTLCA Nepion, KoNWBaHbe CTANEBOro MAATHMKA BHACNIOOK
HarpisaHHAa?

11#%, YoMy 3a HarpisaHHs i1 OXONOOAEHHA 3aMi3008TOHHWX KOHCTRYKLLIA
3ani30 B HUX He BianinaeTeCcA Big OeToHy?

12%¥%, CtanbHWiA cTpuxeHe npu 0 °C mae goexuHy 120 M. Ha ckinbkw
OOBLWKWM CTaHe CTankHWIA CTpMXeHe 3a Temnepatypw 50 “C? Hka
Oyne O0OBXWMHA ULOro CTPMXKHA B3MMKY 3a Temnepatypu -35 °C7?
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§ 6. Cnocobu 3miHKM BHYTpiWHbOI eHeprii Tina. Tennoobmin

' AyMKKM Bronoc

A ByvBYy cnocoOW 3MIHKW BHYTPRIWHLOI eHeprii Tina. Wi aHaHHa pono-
MOXYThk MEHI NOACHWUTKH BaXNWBI MWUTTEBI CUTYyaLl, NOB'A3aHI 3i 3MIHOIO
TeMneparypy cepeaoBMLla.

® Yomy meni dysae xonoduo? Yomy a npu yvomy nadazao me-

nauill odg2?

® Yomy meni dysac scapro? Yomy a npu yvomy nadizaw winez-

Kuilly odaz?

® Ak Pisuxa mennosux Asuu, donomazae sidnosicmu Ha yi 3a-

numanna?

¥el aEawTs, OO0 cepelHd HOPMAJLHA TeMIepaTypa JIJACEKOro Ti-
na popiseEie 36,6 °C (3 HeBeITHKMMH KOJHBAHHAME IIPOTATOM JT00H).
Tpueane migeHOIeHHA A00 3HHMEHHA TEMIEPATYDPH NIICLEOrNO Tina
Ha 4-5 °C Mome npHasecTH a0 sarunbeni mwoguon. PodEMO BHCHO-
BOK: 3a paxyHOK oOMiEHHX nponecie Ta MexaHisMmis TepMoperyirsamii
B Opragiami nigrpEMyeTrnhes CTANA «HOPMAJILHA® TeMIePATYPa HANIOO
TiMa, a4 oT:Ke, H BigmosigHA I YACTHHA BHYTPLIIHLOI eHepril.

Mu MepaEeMO TOLL, KOJMH TeMIepaTypa HABKOJHINHLOI'O CepeloBH-
I[[a 3HAYHO HHMKYA, HiXK TeMoeparypa Hamoro tima. IIpy nwomy Timo
Bigmae DaraTo Temsa Ha <0DirpiBaHHA» cepeloBHINA (IpHTATVEMO: Te-
ILI0 3ABMIH HepeTikae Bim 6inemn HarpiToro Tina mo xoJaoAHimmoro),
TePMOpPeryiIanii opraaiaMy He BHCTAYAE HA MIATPHMAHHA HOPMAJILHOI
TeMIIePATYPH Tinma — MHE Bigaysaemo xoxoin. Tyr v npurogi ovae Te-
ILTHI OoJAr: BiH yooBinkHIOE BigTiK Temma sBipg Tima, TobTo mpoTHIie
3MEHIIEeHHI0 HOro BHYTPIMIHLOI eHeprii — MH 3irpiBaemocsd.

¥eara! Copobyii caMmocTiiiHo nogcHATH, YoMy OyBae xxapko. ITpm-
ragail i npo «JerxHii» ogdAr, 1 Opo sMiHY BHYVTPpIMIHLOI eHepril.

A wo mu podumo s3uMmMKy, KOLU 8 KiMmHami npoxonodno i mpeba
nidsuwumuy memnepamypy nosimpsa?

Buvuraemo obirpieay — MODOCTYIIOBO BHYVTPLIMHA eHepria mosiTpsa i
BCiX Tin y KiMeEAT] migBHEmyeTrhed. PoaymMiemo, Mo MIKpOYACTHHKH
MOBITPA B KiIMHATI DOYHHAIOTE PYXATHCH MBHANIE. [3 NOHHMKeHHAM
TeMIePATYPH BHYTPIIIHA eHeprid Tijl 3MeHIIVeTLCH, MIBHIKICTE PYXY
MiKPOYaCTHHOK Tex sMeHmyeThes. IIpH nboMy TeIo nepexoiHuTsE Bij
Pimem HarpiTHx Tin Ko MeHID HArpitTEx, ToOTO BinOVBAEeTHECA MenJo-
nepedaia, abo mennoobmin. Ha mamwuaky 30 HaseleHO IPHKIATH
3MIiHH BHYTPIIDHLEOI eHepril Tim.
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BHyTpiWHA eHepria. TennoobmiH

Man. 30. MNpuknagy 3MmiHKM BHYTPIWHELDT eHepril Tin: 8 — HarpieaHHA
noeiTpa B KiMHaTi Big kamiHa; 6 — OXONOOMEHHA NPOAYKTIE Xap4YyBaHHSA
B XONOOWMNBHWKY; 8 — HarpieaHHa 3emni gig CoHuRA

Ju MoxcHa, oxpim nepedadi menaomu, 3MiHumMU HympiuLiio

eHepzito mina?
Bigmosiges Ha me sanuTaHHg crupofyeMo
3HAWTH NOCHITHAM NJIAX0M.

Moecmip 1. Ina meOro TOHKOCTIHHY Jia-
TYHHY TPpVOKY 3aKpinjgmoioTs Ha Oixcras-
ni. HanmeawoTs B Hel HeBeJIHKY KiIbKICTE
edipy 1 WiNBEHO 3aKPHEBAIOTE TPYOKY IIpo6-
K010. OOKpPYYVIOTE TPYOKY MOTYV3KOIO,
a4 IOTIM MIBHAKO PYXAalOoTh i1 B pisHi GoKH,
HATHpaYH Tpyory (Manx. 31).

Bigomo, mio TepTaAM MOMKHA HABITE 3]10-
OVTH BOroHL. TOMY He JIWBHO, INO0 YIIPO-
NOBX¥ HATHPAHHSA TPYOKH i TeMIoepaTrypa
MiIBHIOVETLCA 1 3pOCTAE BHYTPIMIHA eHep-
rig egipy. Hepea gearuii yac edip saxH-
nae, i iforo mapa BHOITOBXYE IPOOKY.

IHeif mocming DoBOAHUTH, M0, BHKOHYIO-
UH Mexamigmy podoTy HAX TidoM, MOMKHA
30LIBIMIHTH HOT0 BHYTPINIHIO eHepTriio.

Man. 31. BukoHaHHs
poBoTM Hag Tinom
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Mocaixg 2. BepyTk TOBCTOCTIHHY
CHJISHY NOCYIHHY, HA IHI AKOI HA-
JUTO TPOXH BOLH, HIINLHO 3aKpPH-
BAIOTE M'OPJOBHHY NpobKoo i Kpisk
OTBip Vv HiIH HACOCOM HAKAYVIOTh
nmoeiTpa. Yepesa meakwil gac npoGra
i3 mocyoTHHM BHJiTae, 1 B mocyIHHI
VTBOPHETLCA TyMaH (Man. 32).

Horo mosipa cBiT4UTE mpo Te, IIO
TeMIIepATYPa MOBITPA i mapH B IOCY-

Man. 32. Tino BUKOHYE poBoTy IHHI 3HA3AIACH, TOOTO 3MEHIITHIACS

IX BHYTpIIMHA eHeprig. 3 peayJbTa-

Ty OLOTO ZOCJLLY BHILITHEAE, [O0 34 PAXVHOEK 3MeHIIeHH:A BHYTPIIIHLOL
eHepril TLIa HHM Mode OYyTH BHKOHAHA MexamivyHa podora.

Temnep, KOMH TH O3HaAlloMEBCA 31 cnocofaMH 3MIiHEH BHYTPIIDHBEOI
eHeprii Tina, MOMEHA JATH TAKe O3HAYEHHS Telllolepemgadi.

Tennoobminom, abo Tennonepenayelo Ha3uBalwTeL CaMOBINLHWA
HeobGepHeHuid npouec nepenadl edeprii 6e3 BUKOHaHHA poGoTKH
Big Ginbw HarpiTx Tin (abo YacTWH Tina) A0 MeHLU HarpiTHX.

ITe oamauae, MO TeIIOOOMIH 3aBiJIH BiOyBacThed 3a HAABHOCTL
Pi3HHI TeMIOepaTyp Mid TiJIaMH B HaIpaAMi Big TiNa 3 BHCOKOIO TeM-
MepaTyporw I0 TLIA 3 HH3RKOI TeMIepaATVPol0 i HiKOJMH HaBOAKH. 3a
IHEM 3AKOHOM IPHPOIH eHeprid HiKOJIH He IepelacThCs CAMOBLILHO
Big X0MOZHOrO Tina mo rapadYoro. YallHUK 3 BOJOI0 HiKONMH He HATPI-
€ThLCHA caM IIo codl Yepesd OXOJNOIMeHHS HOBITpA B KiMHATI.

TenmoodMiH TPUOHHEACTLECH, KOJMH HACTAE CTAH TEILTOBOI piBHOBA-
ra, ToOTO KOJH TeMIepATYPH Beix Tim, Mim axump Bigdyeasca obMiH
eHepriew, cTanThL OMHAKOBHMH.

Cxema 2 . , . N
Cnocofun 3miHKW BHYTPILWHLOT eHeprii
I
I |
BukoHaHHa poboTu Tennonepepava
I
[ I [ I
Han camum Tennonpo- . BUNPOMI-
. : S KOHBEKLLIA
Tinom Tinom BIAHICTL HIOBaHHSA
I I
3BinbLIEHHS AMEHLLIEHHA
BHYTPILLUHBLOI BHYTPILL-
eHeprii HLOI eHepril

40
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L

Yi3araasHeHHS Pe3yILRTATIB CIIO- S
crepeskens i gochixis. BeyTrpimuaio \ - ,

eHeprino Tina MOMXHA 3MIHHETH IBO- o G
Ma cHoocoDaME: TelUronepenxader i "
BHKOHAHHAM podoTH. Temnmomepe-

maua MoMKe 3UifCcHIOBATHCEL YV Taki 4 si5f & -
crnocobHE (cxema 2, maa. 33):

® TeIONpOBIAHICTE;
® KOHBeKIIisd;

Man. 33. Tennonepega4a:

a — TennonpoeBigHICTE;
6 — BMNPOMIHIOBAHHA;

® BUOPOMIHIOBAHHAA. B — KOHBEKLLs

ITi conocobm Tennonepenadi poa-
MISAHeMO YV HACTYIHHUX naparpadgax.

oY

A TW 3Haew?

3MiHY BHYTPRIWHBOT eHepril Tina BHACNiAOK BWKOHAHHA poboTM Han

TINOM MOXHA CMNOCTEPErTW B DAraTboX XUTTEBMX CUTYALLAX:

® nig 4ac poBoTy MeTtanopizanbHWX CTAHKIB (TOKapHWX, dpesepHux,
WnigyBanbHWUX) HarpiBawTLCA pisansHi NPUCTROI, OeTani, OWYpKX,
Wo nigTeepmkye 306iNbIWEHHA X BHYTPIWHBOI BHEpril;

® Y CYYACHWX LWBMAKOPISANLHWX CTAHKaX HarpiBaHHs iHCTPYMEHTIB
Take BenuKe, Wo Ang Woro OXonoMKeHHs cTpyMeHi pinMHn abo raay
CNpAMOBYIOTE B 30HY pi3aHHs;

® Yy TENNoBWX OBWIYHAaX MO Y4ac TepTA MK OKpeMUMK OETANAMK MOoXe
BiOOYTUCA CMNBEHE HAMPIBAHHA, WO MOXE NPU3BecTW HaBiTL 00 pOa-
nnaeneHHs metanie (ToMmy Taki getani B MicUAX BENMKOro TepTs 3Ma-
LYOTE MacTANom).

® Hk NOACHWMTK Takuid ¢akT? Tenne noeiTpa NigHIMaeTeLCA Bropy. Yomy
# Ha BucoTi 10 KM TpumaeTeca Temnepatypa —-50 °C?
MoscHeHHA: TUCK NOBITPA 3 BUCOTO 3MEHLUYETLCA, TOMY MpK nia-
HATTI Bropy BOHO BMKOHYE poboTy, BUTPAYae 4acTUHY CBOEI BHYTpIW-
HeOl eHeprii. Lle | & ronoBHOK NMPUYHUHOK OXONOMKEHHA NOBITPA.

Nigcymku

® BHyTpilWwHID eHeprio Tina MOXHA 3MIHUTHA TEennonepenadYen i BUKo-
HaHHAM poGOTH.

® TenncoBmiH 3aexaK BinOYBAETLCHA 32 HAABHOCTI PI3HWLI TeMnepaTyp
MiX Tinamw B HanNpami Big Tina 3 BUCOKOW Temnepartypow no Tina
3 HM3BKOID TEMNepaTypow i Hi-
KONKM HABNAKMW.

Mepeeip cBOl 3HAHHA

1#%. MoscHW pochig,. r’/‘\nt_vf
r_':.!--l#tf .

BiabMW B pykW TepMoMmeTp i no- e

TpuMmaih Woro B pyui 20-30 c, ":rqr;.
TOPKAKYMCE KONGOYKA 3 pigUHOID f"ﬂ ab
(man. 34).

Man. 34. TepmomeTp
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__ Po3nin W
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HAai eignoeini Ha 3anWTaHHA:

a) o BinbyBaeTeca i3 CTOBNYWMKOM CNUPTY B TEpMOMETRI? Yomy?

6) LLlo einByBaeTeCA i3 BHYTRIWHBOK EHeprieln astaned Tepmomerpa?

2%, YoMy nig Yyac yoapie MONOTKOM MO UBSXY MO0 WNANKA HArpIiBaeTLCA?

3%, Hkum cnocoBHomM MO¥HA 3MIHWTA BHYTRIWHKD eHeprin MeTanesol
OPOTHUHW?

4%, 9K MO¥Ha HA MOpo3i 3irpitk pyku?

5%%, 1) CipHWK 3aropseTbCa Yepes TepTtd 3 KopodKow.

2) Cnanaxye, AKUO BHECTW HWOro B Nonym'q.
Yuam nopiGHi | BIOMIHHI NPUYKHK, WO NPU3BENK A0 3aropsHHA cip-
HMKAa B obox BMnagkax?

6%, Y CnekoTHWA OeHe TepmomeTp nokasye 30 °C. YW 3MIHATE-
CA NOKa3W TEepMOMETPAa, SKUWGC Nopyd NpaulBaTUMe BeHTUNATop?
PoarnaHe OBa BUNagkW: a) TEPMOMETP 3HAXOAWTbLCH B TiHi; 6) Tep-
MOMETP OCBITNEHWIA COHLEM.

7**¥%_ [poBeay O0CRIAXEHHS.

Hanwit B konBy mikcepa ooy, BUMIpSA 1l Temnepartypy. BeiMKHWU Mikcep

Ha Oekinbka XBWNWH B MEpexy | 3HOBY BMMIpAK TemnepaTypy BOAW.

Boay He Harpieanv, a BOHa cTana tennow. Yomy nigByuMnacs Tem-

neparypa sogu?

Anga TUX, XTO Xo4e 3HaTU Binbwe
3MiHY BHYTPILLHBOI @Heprii Tina BHACNIODK
BMKOHAHHA MexaHiyHoi poboTU 3acToCoBY-
0Tk Y TexHiW. OguH i3 Takux npuknagie —
Le 3agaploBaHHA TepTam (man. 35).

3BaploBaHi perani WineHo NPUTUCKaKTh
00HA A0 OOHOT | NOTiM WeWAKo obepTalnTh
OAHY BigHOCHO iHWOI. Y pe3yneTarti Big-
OyBAETLCA CWNLHE HArpiBaHHs OeTanei, |
nig 4Yac X CTWCKaHHA BOHW 3BAPIOIDTLCH.
Taknid cnocid 3BaplOBaHHA 3aCTOCOBYIOTh
ona 3'egHaHHA  4acTwH Banie, WTOKIB
3 MOPLWIHAMK, BWUIOTOBNEHHA pidanbHMX
IHCTPYMEHTIB.

MepernsHs ONUCaHMiA Npouec 3a gono-
moro QR-kopy.

Man. 35. 3eapoBaHHA
TEPTAM
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§ 7. TennonpoBigHICTL

. AyMKKU Bronoc

A amoxy O0artv BM3HAYeHHA nepepgadi Tenna cnocobom Tennonposig-
HOCTI | NOACHWTK PI3HY TENNONPOBIOHICTE OKPEeMMUX Tin.

IITo maxe mennonposidnicms?

Ar noacuumu AasuuLe mennonposidnocmi 3o donomozow Mole-
Kyaapuo-Kinemuvnoi meopii?

IIpuragail 3BHYUANAY MMHTTEBY CHTYAIIKD. ¥ YAIMKY 3 FApa490l BOIOD
OIYCTIIH JIOMKEY i B3snuck 3a 11 KiHens (Man. 36).

CoouaTky meil KiHeob JOMKH XO0-
JONHHI, a "Wepes JedKHH wac cra-
He TelJaEM, a morim rapagmm. Ile
ABHIE MOMHA MNOACHHTH HA OCHO-
Bl MOJeKVIAPHO-KiHeTHYHOI Teopil.
Buyrpimua emepria Big rapsadol
BOOH HepeJaeThed ATOMAaM JIOMKH,
BOHH IIOCTYIIOBO 30iNBIOVIOTE CRBOIO
INBHAKICTE 1 AMILTITYOYV KOJHBAHL,
AKL mepegarThCd CYCYIHIM ATOMAM
XOMOIHIMAEX MiNAHOK JOMKEKH. IXHA
TeMOepPaTypPa MiIBAIIVETLCA, 4 3 9a-
COM ¢ NMOYHMHAE BiIYYBATH 1 pyHa,
10 TPHEMAE JIOMHKY.

Man. 36. Yawka 2 rapayow OO0

TennonposiguicTio HaaueawTs ABMWE nepenadi eHeprii eig
Binew HarpiTUX 4YacTHH Tina oo mMeHw Harpitux ado Big Te-
nniworo Tina oo xXonogHiworo, Konu BOoHWM GeanocepegHbO
AOTUKAKTLCH, BHACNIOQOK TENnoBOro pyxy MikpoyactuHok Ges
nepeHocy PeuYoBMHMU.

Yu odnaxosy menionposidnicms maloms pisni pevosunu?
A gi0 woz0 zaneimums menaonposionicmes pevosunu?

Mocmn 1. ¥ cTakaH 3 rapa4oio BOJOK ONVCTHMO, KpiM MeTalIeBol
JOMKH, e ILTacTMacoBy i geper’smy. Ha HoTHK VIeBHIOEMOCH, IO
[IepOIol HArpllacd MeTAalleBa JIOMKEA, 4 TeMIeparypa ILIACTMACOBOL i
nepes’aHO0I 3a mell 9ac NpaAaKTHYIHO He 3MiHHJIACAH.

Bucnorkmn.

Pizni pegoBHHH MANOTE Pi3HY TeIllIONPOBiAHICTE.

MeTan Ma€ BHCOKY TeILIONpOBiTHicTH, a miacTMaca i Jgepeso —
HH3LKY.
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Man. 37. TennonpoeigHICTk
BOOW HW3bKA

Man. 38. TennonpoBigHICTE
rasie HalHWx4a

Ju odnaxosa mennonposio-
Hicmbs min Yy pisnux azpezamnux
cmanax?

Moexin 2. HanosEeHY BOIOW IPO-
DipKYy TpHMAEMO V PYOL 3a HHMKHIN
KiHenk, Boay 0iJs BepXHLOTO KiH-
1A TpobipkH HarpisaemMo v moJayvm’i
coupTiBkE (Mamx. 37).

HagpiTs HoXIH BOZa 3Bepxy 3a-
KHIIATL, AHO OpobipkE cookiiimo
TPUMAEMO PYKO0OW0, ToOTO BOma TYT
3ANUINAETRCH X0JM0IHOK. PeayiaesTaT
OOCHiAY CBiAYHTE, O[O TeILIonpoBig-
HICTE BOJH HH3LHKA.

Mocain 3. BerapuMo mTanens B
oTBip npobipkm i HarpisaTHMeMO
nHO NpobipKH v DoayM’'i cIHPTIBKH
(man. 38).

Y BepxHill 9acTHHI DOJYM g CIIHD-
TiBKE Mae Temieparypy mno 900 °C,
TOMY JHO OpoDipKkH Mae OVTH Iyie
rapsaymM, a najaenk v mpodipmoi 3 mosi-
TPAM MOKHA TPHMATH TOCHTL IOBIO,

ODOKHM BiH He [MOYHEe BiMUVBATH HATIDIBAHHS CKJIA, V TOH 4WaC AK HOBITpS
SAMHIIATHMeTECH XO0J0THHM. PeayiIbTaT JocHigy CBIOYHATE, 0 HANHIAKTY
TeILTIONPOBLTHICTE Mae moBITpa. TermmonpoBi[HICTE CHJIA BHIA, AJle MEHIIIa

BiZl TEILTOMPOBLITHOCTL MeTATY.

JarareHHil BHCHOBOE i3 jochimis: TemmonpoBigmicTs pedoBHH
Y pisHHX arperaTHux craHax pisma. Halikpamy TemwionpoBiaHicThs
MAaKTEL TEepIi Tila, MeHmIy — piTaEH, a Haliripmy — rasa. Cepen
TEePIHX T HAHKpAILY TeILIOmpoBiIHicTE MAKTE METAJH,

llopisHgeMO Ha mOCHiAl TedoJOOPOBIAHICTE Pi3HHEX MeTAJIB.

Migob

/S )

Crank
- L e e e B

ke T

L —

Man. 39. TennonpoeBigHICTE Mgl BULWA, HDK Yy CTani
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BHyTpiWHA eHepria. TennoobmiH

Moecnig 4. ¥V mTaTHBax sakpilEMo JBa MeTAJTIYHHX CTPHIKHA: JTiBO-
pyd — MigHHil, a npaBopy4Y — cramesuil (mMan. 39). PosmuasieHHM
BOCKOM V3I0B:E 000X CTPHIKHIB HA OMHAKOBHX BiICTAHAX NPHKPIOIHMO
MAJNEeHBK] OBAMKHE. ¥ cepelHidl 9acTHH]I MiX mITATHBAMH CTPH:KHI
CTHEAITLCH, TYT BCTAHOBIIOIOTE IATAJNEHY COHPTIBKY i 0JHOYACHO
HarpisaoTe obugsa crpH:Hi. ConouaTky GaummMo B 000X CTPHIKHAX,
IO TellJIe MepeJacThed ¥V HANPAMI Bin rapaYnx KiAmiB cTpHEHIB 10
XOJOTHEX — CIOYATKY BIANaZAOTh MBANIKH, PO3TANIOBAHI OJamMde
no rapadoro Kianoa crpHseHA. IloriM momigaemo, Do 3a TOM camMHHR
gac Big MigHOrO cTpHMKHA Bigmano 6ineime neamkis. Ie cBigYHTE Opo
Te, 10 TeILIONPOBiTHICTE MiNi BHIA, HijK Y CTAJI.

Ioacuu, womy sidnadaroms ysawru nid wac docnidy.

g nopiBHAREA TeILIONPOBITHOCT] PI3EHX peYoBHH V PI3HHEX arpe-
raTHHX craHax vy Tabmmni 6 maBemeHo IX BiTHOCHI 3HAYEHHS TeILIO-
nposigaEocTi (38 OMMHHANIO NPHAHATO TEILIONPOBiAHiCTE cKJIA).

Tabnuua 6
TennonpoBigHicCTh Ae9KUX pPeYOBWH NOPIBHAHO
3 TennonpoeigHicTo ckna
Tenno- Tenno-
PeuyoBuHA PeyoBwHa
npoBigHIiCcTL NnpoBigHicTL
Migk 330 Bopa 0,5
ANOMIHIRA 270 BeToH 0,23
3anizo, ctanb 60 NepesurHa 0,1
Cino 1,0 MiHonnacTt 0,04
Llerna cyuineHa 0,6 Cyxe nositpsa 0,02

MobpHMH OpPOBITHHKAME TeILTa € MeTAXH, ocoblInso cpifmo, 30mo-
70, Migk. IToraHEMH DPOBITHUKAME TeILIA € BOJA, mermaa, OeToH, Jimx.
Kopor, miHomracT, DOBITpA MAIOTE IVie HH3BKY TeILIONPOBiIHICTE.
Tami pe4yoBHHH HASHBAKIOTL MENA0LI0AAMOPAMLU.

Piany TemnnmonpoBiggicTs pidHAEX PEeYOBHH NOACHIOIOTE IX
BHYTPIMIHLEOIO OVI0BOIO, PisHOIO BiCTAHHI0 MiM MIiKpOYACTHHKAMH,
AKI MAawTsE pisHY MBHIKICTL TEIMOBOre pyxy. Meranwm MawThL HAH-
KPalLly TellIoNPOBIAHICTE 3aBIAKH TOMY, IO IX TeIlIoOpoBLIHICTE BH-
3HAYAECTHCH HE TLIBKH KOJHBAIBHHM PYXOM MIKPOYACTHHOK V BY3JIAX
KPHCTANIYHEX I'DPAT, a4 H «BiIEHHMH» LICKTPOHAMHE (IIPO HHUX JIeTANh-
Hilme CKa3ano B 9acTHH] <«HErexTprani sepamas).

Iloramo TpoBOAATE TENJIO PIAHHE, AJle HAMIIPIIMMH OPOBIIHAKAMEA
Terna (abo HAHKpaAmMmEMH TellnoizoldaropaMHu) € rasi. e mogcHIOETRECA
THM, IO B rasax BifcTaHs Mid MOJeKVIAMH HaWOLIbIDa nopieEaHO
3 PEYOBHHAMHE B IHIMHX ATPeraTHHX cTaHaX. TOMY MOJeKVJIH Tasis
CTHKAITLCA M cofol0 3HaYHO pigme, oTie, DepeHeceHHA eHeprii
B HHX BigbyBaeThcA IViHe MOBLIRHO.
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__ Po3nin W

Bosna, nyx MmicTaTh HOBITPA, TOMY MAIOTH IMOTAHY TeILIONPOBI-
HicTh. BOHH 3aXWIAI0TE TiIO TBAPHH Bl oxoJof:eHHA abo meperpi-
BAHHA. JIIOJH TAKOM B3HMKY HANATAIOTE XVTPOBL mIIyDHE Ta KVPTHH,
AKI MAIOTE TPOKMAJKE 3 OYXY abo MITYYHOTO MATepiary ImoJiecTepy,
AKHE Mae BOJOKHHCTY CTPYETYVPY. HogaTKOBO mMiOAATAIOTE BOBHSHI
CReTPH, NN 00MOTVIOTE B'43aHuMEA mapdanmm.

46

MiocymMkKK

® TennonpoBigHIiCTE — Ue fBMLLEe Nepenadi eHeprii Big Tenniwol Yac-
TUHK Tina ao xonoadiwoi abo Bip HArpITOro Tina Ao XonoaHoro, Uio
nepefyBalTek ¥ KOHTAKTI. EHepria nepefasTeCa 3aB09KKW TEMNNOBOMY
pyxy MiKpo4YacTMHOK De3 nepeHocy peqyoBuHM.

® Halkpawy TennonpoBigHicTe MalTeE TEEpAl Tina, ocobnUBO MeTanu.
PiovHW i rasw mMalTh HWM3LKY TENNONPOBIAHICT.

® Heuue TennoNpPOoBIAHOCTI NOACHINETLCA HA OCHOBI MONEKYNAPHO-Ki-
HeTU4HO! Teopil OyO0BYU PEYOBUHMW.

Mepesip cBOI 3HaAHHA

1#. Yv npaeunsHUil BUCnie: «LUyGa rpie»?

2%, Y BinDyBaeTLCA NepeHoc PeYOBMHW Y NpoUeci TennonpoBigHocTi?
3%, Hk «npauloes Tepmoc?

4%, YoMy pOCNMHW BKPWMBAKOTE HA 3WUMY CONOMOKD | CiIHOM?

5%, Homy BOAA B O3epi OCTWMrae 3a Hi4 MeHLe, Hix nicok Ha Gepesi?

6%, Hki TpyOw 3abeaneuyyloTb Kpally TAry — MeTaniyHi 4yu uernsadi?
MoacH!.

7%, Yomy Knimar, Ons AKoro XapakrtepHi pizki nepenagw Temneparypw
MiX OHEM Ta HiY4D, MK NiTOM Ta 3MMOK, HAZWMBAKTE PIZKO KOHTH-
HeHTANeHKM?

8%%, HowML i1 onieelub NeXaTtbh HA CTONI | MAIDTL OAHAKOBY TEMNEPRATYPY.
Yomy Ha O0THMK HOXWUI 303I0TLCH XONOOHIWKWMKAT

9*%, YoMy B NPOCTOPOMY B3YTTI BAMMKY Tennile, Hix y BY3bKOMYy?

10%*, YoMy, 90 N'eM0 4aih 3 MEeTanesBoi Kpy#kW, onikasmo rybw, a
konu 3 dpapdopoBol — HI?

T1%%, Hkwid maTepian mae kKpauwi TennoisonqauiiHi SKocTi: AepeBo 4u
OWypKW 3 aepesa?

12%%, Yomy xuteni CepenHbol A3il Nig, 4ac cMNLHOI CNEeKM HOCATL BATHAHI
XanaTv | BOBHAHI Kanenwoxu?

13%, YoMy 03MMKMHA MOXKe 3arMHYTH, SKWO 3KuMa Byae ManocHixHOoW?

14%¥, lLlo© NpUCKOPWUTY TAHEHHN NBOAY HA PiyLi, AOro iHOAI NOCUNAKTb
caxein. MoACHU Ue ABULLE.

15%#¥, PeayneTar Akoro gocnigy O0OBOAWTh, WO Pi3HI MeTanu MalTb
piaHy TennonposigHicTe? MNosicHK Moro.
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§ 8. KoHusekuin

;. Oymkn Bronoc

H amoxkKy NOACHWTY KOHBEKWIMHWIA TennoobmiH, AKWA 3yMOBNIOE BENWKY
KiNbKICTE NPUpOOHKWX SBWMLY | npouecie. Lli 3HaHHA OONOMOMYTE MEHI
Ha npakTyui.

VABM 3BHYANHY JKHATTEBY CHTYANIO. ¥ Jofell BHHMKIA OpodieMa 3
ofirpiroM OVIHHKY: ¥V HEOMY 3aBHIH XO0J0MHO. BYTHHOK ONAMIOIOTE BL
TpOR'AHOTO KOTJA, a DaTapel, AKEMH Tede rapA4a BOJA, IOCTABJICHL AN
mig crenw. Memkasm meOro OVIHHEKY KaiyTh, M0 TAK IM apydHinie.

Yu npasunsno soHU Miprkyroms?

MadyTh, To#, XT0 poOHUB ONMANEeHHA B HLOMY DVIWHKY, IMac 3aTHIX
v (pizumi i 30BCIiM He 3HAB, AK DepeJacThCHA TEIIO B ra3ax.

BrpuaTumMemo TeILTOoOOMIH B ra3oBOMY CepPeIOBHINI, 3BEPTAIYHCE

oo Tocaimis.,

Mocaig 1. Axmo DoMicTHTH PYKY HAX
FApa4010 ILTATOK a00 HAJ 3ANANCHON CBid-
KO0, BiIYYEMO IOTOKH TeIlJIoro IOBiTpA.

-

Mocaip 2. Hepenmka maneposa BepTYII-
Ka, AKY JaKkpimuiay HAJ JaMOow, mimg mi-
€I CTPYMeHIB HATPITOTC MOBITPA MOYHHAE
KpyraTHca (Mamn. 40).

SHaEHA 3 (isuKE 3a T KJIAC JOTOMOMKYTE
MOACHATH Pe3VILTAT NLOro gocainy. IlosiTpa,
0 NOTHKAETECH N0 HATDITOL JIAMITH, TE¥ HA-
IpiBAETLCH, POSMHUPIOETLCS 1 CTAE JMermiAM
3a cycigmi map® xoJogHOoro moeiTpa. CHiaa
ApximMena, AKka OpH OLOMY Ji€ HA TeILIe II0-
BiTp#aA, OlMbINa 3a cHIY TAMIEHA. BHACTIOK Man. 40. KoHeekuis
ILOTO Telle moBiTpsa migmiMaernecs Bropy, Y NOBITPI
a Moro Micme saiiMae XOJI0JHE ITOBITpS.

ITogibEe ABHIMe MOMHA CIOCTepiraTH
i mig gwac Harpipanuas pifHEH 3HH3Y.

Mocaipg 3. ITocyguEY 3 BONOKN CTABHMO
Ha Harpisad. ¥ Bogy, mol apolATH KapTH-
HY OepeMillyBaAHHA X0JoAHOI i Teniol BogH
HAOYHIIMIOW, ODONepelHLO KHIAEMO KilbKa
KEPHCTANHUKIE MAPraHIEBOro KaNilo, AKHIA Man. 41. KoHeekujs

migdapborye crpyMmeni sogm (mam. 41). y piguHi
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3a peayJbTATAMH TPOBEIEHONO JOCHITY apo-
oMo BHcHOBKEM. HarpiTi mapm piguam MeHIT
ryveri 1 romy sermi. IMapu 6insm XoxogHOI
PITHHE BHTICHAKTE 1X Bropy. XoJXoJHl mape
PiIUHEE OOYCKAIOTLCA BHH3, 3HOB HAIDIBAIOTLCH
Bi [I:epelia Tellla 1 BETICHATLCA MeHII HATDi-
TOW BOA0W. Hepea Take nepeMimyBamEda piaUuHa
PIBHOMIPHO HATDIBAETHLCH.

3a nmomoMoron QR-Koay MOMHA IeperiIsayTH CXOMEHE Joctifm.

Takwmii BUI mepegadi Tenja HAZHBAITE KoHeekuiew (JTaTHHOW
convecltio — OpHUHECeHHS).

KonBekiis — siBMllE nepeHeceHHd Tenna pyxomMumM cepepno-
BULLEM, HANPWUKNAaA, CTPYMEeHaMK noeiTpa, napu abo piguH.

Haronocumo, mo, Ha BIiQMIHY Bifl TeIJIOHNPOBIOHOCTL, HepeHeceHHA
eHeprii B pasi xoHBeKIil NPpHHEMHIOBO BigfvBacThECA 34 VMOB IIepeHe-
CeHHS PedYOBHHH.

Kousermisa y rasi i pigmei, poaragayTa BHIE V JocJHigax, € mpH-
KJIagoM npupodnol, abo eiibHol KOHBeKIil, ocKiTLKE BoHA BindOyeama-
cA I aien OPpHPOIHHY 3AKOHIB 1 CHI B YMOBAX BIACYTHOCTI INTYIHHX
mxepen cHia. SAKIMo Taki CHIH HASBHI, TO KOHBEKIII0 HAZHBAIOTH
BUMIYLLEHOID,

Tabnuua 7
Bua koHBexuUil MNpuknan,
MpupopgHa (BinbHA) MosiTpa B KiMHATI 3 BOOSHUM OManeHHAM
BumyweHa MepemiwyeaHHs BogW noxkow abo 3a OONOMOrow
Hacoca; nepeHeceHHs NOTOKIB NOBITPA Nig Oiew
BEHTUNATOPA

Axmo piguam abo rasm HarpiBaoTbh He 3HHM3Y, a 3BepXy, TO KOH-
BeKIidg e BigdyBacThea. HarpitTi miapi He aMOMYTE CIIVCTHTHCH HMMK-
ge, Hix xoJoxHi, ari OLIbmM BaxKKi.
ITeit Bunamok mobpe idcTpve Ma-
ook 42, Axknioe HarpiBaTH BOIY v
BepXHil wacTHHI npodipKkH, TO BOHA
B ILOMY MiCcIOl 3aKHIHTE, 4 BHH3Y
MOMKYVTE S3ANHIMIHTHCH HABITE IIMAa-
TOUKH JLOAY, AIMEe TeIlIoNpoBil-
HiCTH BOJAH HHE3ZBKA.

IIlo crocyerhcd MeMKAHIIB
Man. 42. Kousekuis He XOJOJHOTO OYIHHKY, 3rajJyBAHHX
Eiﬂﬁ‘_p'IBEi.E}Tb-EH, AKLWLO HarpisaTw HanowaTky maparpada, To Temep,
npoGipky agepxy MabyTh, TH, «030pOcHHII» 3HAHHA-
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MHE Ipo PI3HKY KOHBEKIILI, ITOpaJIHIn
IM Depepo0HTH ONANEeHHSA, IOCTA- -
BUEBIIHA Oarapel onoaleHHA 3 Traps- \\\“‘
0K BOJOK 018 MiAnord, Tomgl Io-
BiTpa v kimuaTi Oyae pisBHOMipHO
nporpiBaTHca BHACJALIOK TepeMilmry-

BAHHA 3aBIAKHE KOoHBeKIil. 3BHYaii- [
HO PagATh BCTAHOBIIOBATH ODaTapel
ONAJIeHHA [in BiKHOM, THM CAMHEM
CTBOPIOIOTE «TEILTOBY 3aBicys B 30HI
BikHA, 3amoDiramym piskoMy mepe-
nagy remmoeparyp. Ha mamoHgy 43 Man. 43. Barapei onaneHHs
IIOKA3AHO, K V IILOMY BUIAIKY py-  0iNd nignoru 3abesneuwyioTs
XAI0TLCH HOTOKH TeILIoro i Xosopn- “““E‘E“L}i":’ "‘Z‘IE”TF‘“

HOT'O HGE.iTPH. Yy NpUMILLEHH]

IIpEKJIATH KOHBeRIilI B npHpom i Texmimi

Birpu. B armocdepi 3emai BHachimok pisHoro Harpisy mositpa B
JKAPKHX ToAcax 1 MoXApHEEX 00JACTAX BHHHKAIOTE CHILHI KOHBeKITIH-
Hi pYXH HOBITpA, BHHHKAITL ocTidHL BiTpH. [facamu — BiTpH, AKi
OVIOTEL Bin cyOrpomiveEnx obnacreil no eksatopa. Gpusu — BiTpH, Aki
BHHHKAIOTE Ha Deperax mopis. enHanii 6pu3 — BITPpH AVIOTE 3 MOpPA
Ha cymy. Hiunmii 6pua — siTep ave iz cymi ma mope.

PosrnagemMo MexXaHi3M yTBOpeHHA Oeperosoro 6pusy (Mamn. 44).

+15° (H+ 23°
e —

762 MM pT. CT.

758 MM pT. CT.

758 MM pT. CT.

Man. 44. YreopeHus Geperosoro Gpuay:
8 — OeHHWA Bpwua; 6 — HiyHmid Bpua
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__ Po3nin W

- Hi¥ BOJA, TOMY H HOBITpA HArpiBaeThLCS HAJL CV-

Buaitky cyma nporpiBaerkea CoHOeM IIBHJINE,

e 6inreme, Hixe Hajg mopem. I'verHHa mowiTps
HAJ CYIIeD 3MEHMIVETLCH, BHACIILOK 4Y0T0 YTBO-
PIOETLCA 30HA HH3LKOro THCKY. Hanm mopem, ge
MOBITpA XoJMOAHiIDEe, VIPHEHMVETHCH NOiABUNIeHMWHA
armochepEridl THCK. XoJdolHe HOOBITpA COpPAMO-
BYETLCSA 3 MOpPA B 30HY 3HHMAEHOrD THCHKY g0 De-
pera, BHHUKAE BiTep, AKHH HaZHBAIOTL JeHHHAM
opusom (man. 44, a).

YHoul MOpe OXOJOMVETECA NOBLILHIIIE, HiMm

CYIIA, TOMY HAJ He MOBiTpA cTae XOMOIHIiITHM.

Man. 45. TyT yTBOPWETHECA 30HA MABHIEHOID THCKY II0-

BUHWKHEHHR TAMW piBEAHO 3 MopeMm. Burmrkae BiTep vy HampsaMi Bijg

B TpyGi CYIIL o Mopd, SKHI HAZWBAIOTE HiYHHM OGpH30M
(man. 44, 0).

Tara — 0Oe NpUPOTHHE NPHILIHB KHCHIO YV HDOoBiTpl maa migTpH-

MAHHA TopiHHEda nmammea. Ha sasomax, gadbpHKaxX, eJeKTPOCTAHIIAX,
B KOTeJLHAX ) CTBOPEHHS TATH BCTAHOBIIOIOTE TpyOy (Maix. 45).

ITosiTpa B Tpy6i mix wac ropiHEA NATHBA B TOIII HArpiBaeThLCAd,
fioro rycTHHa 3MeHIIVEThCA. THeK moBiTpa v Tpydil cTae MeHIITHM,
Hix 30BHI. BHAacHimok miel pisHHLN] THCKIE BHHHKAE NPHPOAHA KOH-
BEHKIIiA: XOJOOHEe TOBITPA HAAXOOUTEL ¥V TONKY, 4 Telllle MOBiTpa YV TPY-
i migEmimaersca Bropy. Ilo BrIme Tpyda, To O6iMbINA pPisHUNA THCKIB
noepiTpa v Tpyodi i 30BHiI, THM iHTeHcHBHIiIDA TAra, a, oT:e, i abara-
YeHHA KHCHEeM 30HH NOpiHHA.
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MNigcymku

® Y raszax i pigMHax Tenno mMoxe nepenasaTUcH LWNAXoM KOHBEKUl —
nepeHeceHHaM eHeprii pasom i3 pPeYOBWUHOID.

® [na toro wob B pigvHax | rasax eipbyesanaca KoHBekUida, X Harpi-
BAOTE 3HW3Y.

® Y TRepaMx Tinax MIKPOYACTUHKWA YTPUMYIOTECA B3AEMHWM NPUTAraH-
HAM ¥ TOYKAX piBHOBArW i gy¥e pigko X NoOKWOawTb, TOMY KOHBEKLISA
BioOyeaTlCcH B HMX He moxe. Y TBepaux Tinax eHepria nepenacTbCs
LUMAX0M TernnonpoeBigHoOCTI.

MepeBip cBOI 3HAHHA

1*. Homy nigean — HalxonogHiwe micue B OyOMHKY?

2%, YoMy KBATUPKK ONA NPOBITPKBAHHA KIMHAT PO3SMILLYIOTL Y BEPXHIA
YacTWHI BikHa, a Darapel ona onaneHHa — Gina nignoru?

3%, HkuM cnocoBom OXONOAXYETLCH NOBITPA B KiMHATI B3MMKY NpW Bif-
KpWTIiA KBaTApui?

4*, YoMy nacaTW BMHWKaWTE GinAa ekesatopa?

5%%, 3anponoHyid aocnin, wo noscHwe HeolxiaHICTe BUCOKUX Tpyd vy
KOTENbHAX.



BHyTpiWHA eHepria. TennoobmiH

§ 9. NpomeHeBuid TennoobmiH

AyMKKM Bronoc
A amody OaTtv BigNoBiAi HA 3anMTaHHA: 9K BiAGyBaeTeCH nepepaya
Tenna npoMeHeBrM TennooGMmiHOM Big mxepena 00 OTOYYIOYMX Tif.

Hamie »HTTHA 3aBXKIH DOB’A3aHE i3 pIsHMMH KepeJaMHE TeILTIOBOI
eHeprii i samexuTsh Big EEXx. CoHOe — IMKepeso KHTTA HA JeMIi.
Bona orpEMye eHeprizo Comma 3 Bigerami 150 mMapn KM Kpisk Koc-
MIYHHH BAKYVYM. Spo3yMLIO, 0 TeIonepenada NpH MLOMY HEe MOMEe
3MIMCHIOBATHCA HLIAXOM TeIlIONpOBiTHOCTI ab0 KOHBeKIIil.

Axr siddysaecmuveca nepedava menna 6id Conya do Femani?
Tarxe camMe NHUTAHAESA BUHHKAE, KOJH MH CHIMUMO Dina BorEmima i
BiUyBAEMO, K HOro TeILIOo mepegacThca Ham (Mman. 46).

Man. 46. HarpieaHHa Bins sorHuwa

Anpxe mim monyMm’am 1 HAITEM TiIOM € mIap HOBITpA, AKHI Mae
HHU3LKY TeILIONPORIIHICTE, 0THE, TeNJI0 NepelacThcd HAM He 34 paxy-
HOK TeiutonposimaocTi. Ta i KOHBeKOIED B NLOMY BHIATKY DOSCHHETH
nepenaqdy Teljla He MOMHA, OCKLUIBKH KOHBeKIIHHI CTpyMeHl Termia
MiTEIMAITECH Bropy, 4 3 HAIIOTO DOKY M0 BOTHHUINA MIPUTIKAE X0JI0OHE
noeiTpa. Orae, HoeThed ILOe NP0 OOHH BHI TeIlloneperadl, SHHHA HA-
3UBAIOTE BUNPOMIHIOBAHHAM, I AKOro HemoTpidHa HAgSBHiCTE DVIL-
AKOT0 NPOMIMHOTO CepegoBHIMA MizK TiIoM I HATPIBHHKOM.
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Ax suswamumemo uell sud me-
nnonepedayi?

Ina pocaimseHEA HAM 3HANOOHTE-
cd TellmonpHiiMag (Man. 47, ) —
MeTANEeBa [IIOCKA KpPYyriIa Kopob-

iy umiiinmi

Ka, ofuH Dix Aol J3epKaTLHHIL,
“I"I a ApyrEd — DOKPHTHH YOPHOIO
apdorw. 3'egnaemo iforo aa Joro-
a sl M- .
— — MOT'0I0 I'YMOBOI TpYDOHHM 3 MAHOME-
n" "y TpoM (Max. 47, a). PoamicTEMO HA

Man. 47. Mpunaa ans ,n;esmiﬁ. BimcTami Bing Tenﬂnnpniiima—

AOCHIAKEHHS NPOMEHEBOrO A BBEIMHHEHHUH eJleKTpoHATpiBaY

TennoobmiHy (man. 47, 8). Hesposai mamomerp

oKaske, L0 THCK IOBITpA Beepe-

IHHI TenionpuiiMava 30iJbBINUBCH BHACJAIIOK HOro HArpiBAHHA Bij

CTIHKH KOpODKH, TeMIepaTypa AKol mMigBHIIHIacA depes NpoMeHeBHM
TenJao00MiH 3 eleKTpoHADiBaTeM.

Armo TemwronpEiiMaAY MOBEPHYTH 0 HATpiBAYA YOPHHM DOKOM,
A NOTIiM I3epKAJLHMM, TO MOMKHA HepecBigYyMTHCHA, M0 TeMHI Tina
MOMIHHAITE TeIIOBl mpoMeHl kpame, Hix ceiTiai. IHocraimsenas mo-
KA3VIOThE, OI0 TeIJIOBY eHepriln BHIPOMIHIOIOTE Vi Tila, mo MAalTh
TeMOeparypy, Oiasmy 3a abcomwoTHHA HYIE (abCoMHOTHHNA HYIL
nopieroe —273 °C).

Ilo BHIma TeMmepaTypa Tima, To 0inkime eHeprili mepemae BoHO
MIgXoM BUOpoMinoBaaag. M@ me fauynmo npoMmimEdg OHOM, are
COpHHMAEMO MO0 IOKipoK AK Teljo, 000 HAXOLHTE Bijl mIxepema.
¥ mHamoMy nochaigl poasgapeHHil HATpiBAY € DOTYHHHM IMKepeoM
TeIJIOBOI'0 MPOMIHHA, SKe W CIPHHHAB TellIonpHiiMadq.

BunpomivoBsaHHs — ue Bug Tennoobminy, akmil moxe eigby-
BaTuca 6e3 npomixHoOro cepegoBMLLAa MiX Tinamu i aymoene-
HWA BUNYCKAHHAM | NOrNMMHAHHAM HUMM TENMNOBOro NMPoOMIHHA.

PeayiabTaTH Jocaigis, momifHEX 00 HAIIOTO, NOBOOATL, IMO TiJa
3 TEMHOI [NOBEPXHEID Kpalle BHIPOMIHIOITE 1 TOMMTHHAITE TEILI0Be
npomieaa. Tina, axi MalTs cBiTAY TA GAHCKYYY HOBEPXHID, BHIIPO-
MIiHIOIOTE 1 DOMNHEHAIOTE eHEepriln ripime, HiM TeMHI.

ITe moacHioe, nAna goro ogul mpeamers GapdyioTs TeMHEME (hapda-
MH, 8 igmm pobadars 6nuckyvuumu, HanpErran, 9aiiimK 3 GIHECKYI0I0
IIOBEPXHEI0 HoBOIe adepirae BOAY TEILIOK, TOMY OO0 TAKA INOBEeDPXHA
MeHIIe BHOPOMiIHIOE Tenjaa, Himx TeMmHa. BIHiTEY MEH DepeBadHO
HOCHMO CBITIHH OIAT, 4 BAHMKY — TeMHHI.
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Man. 48. BunpomiHiosaHHR Man. 49.
GOHAYHOI eHepriil Mwopwvua 1 CoHue

CoHsgqdHe mMpoMiHHS MAE BelHKe 3HAYEHHSA IA MHTTH Ha Jemii
(man. 48). Temneparypa mosepxni Corma = 6000-7000 °C. o 3enuri
NOX0JHTE BATOMA YACTHHA coHA9HOro mpomimm:a: 3a 1 ¢ = 10Y7 I
coEaYHOI emeprii (ana mopisEAHHA 3a 1 ¢ peakTop aToMHOL eIeKTpO-
cragnii supobnae 10° JIm emeprii).
BueuenHa COHAYHOI'O BHOPOMIHIOBAHHA NOACHIOE pisHl OpHpogHi
ABHIIA.
® Jlopepxmaa 3emiai Ta Bei Tina ma i1 moBepXHI NOTNTHHAIOTE BHIHME
ceiTao Big CoHud i morTiM caMmi cTAOTE IMKEPeIaMH HeBHIHMOTO
TeIlJIOBOT0 MPOMIHHA.

® IpyHT, DOKPHETHH POCIHHAME, IPOTPIiBAETHCH COHAYHHM IPO-
MiHEHAM ripimoe.

® XmMapn BiIOHBAIOTE HA3AJ TelJ0Be OPOMIHHEA I'PYHTY, THM CAa-
MHUM 3MeHIMyWY9H Horo BrpatH. ToMy V¥ SCHY IOTOAY 0X0JO0-
NAeHHA I'PYHTY CHJILHINIEe, HiX ¥V XMapHY IDOrony.

® V Tenaunax cKiaAH] abo ILTIBKOBL paMH OyiEe mgodpe NponycKa-
I0TH BHIHAMEe COHAYHe CBITJIO BIeHB, A BHOYI IAraHO INPOIYCEKA-
I0TH HA30BHI TeIlIoBe NpPOMIHHA I'DYHATY, TOMY BiH He 3aMep3ac.

KinericTe emeprii v Bakyymi, mo gocarae noeepxmi 3emri, y 6000
pasis 6inema Big moTpedE B eHeprii mgogeil vewroro c¢BiTY, a HABYH-
JTHCA MHE 11 BUKOPHCTOBYBATH Oy:e Mamo. ITpobrema emeprii cToiTh
V CRiTI mIy:e rocTpo — HECTAYA BYTLLIL, OPHPOIHOTO A3y Beme Io
3HHKEeHHEA nobpobyTy moneii. Hamme saBgamHEA — HABYHTHCA BHKO-
PHCTOBYBATH HAa KOPHCTE Jiojeil emepriro CoHna (Man. 49).

ﬂ ' A Tn 3Haew?

o - Kypui WopokKy BUKYPHOOTL, TOGTO BUKMAAKDTL B atmocdepy, 720 T cK-
HWNBHOI kKucnoTu, 384 000 Tt amiaky, 108 000 T HikoTwHy, 600 000 T
AeorTio W noHag 500 000 T yagHoro rasy. 3araneHa Maca Hegonankie Ha
Jemni 3a pik craHoeuTe 2 520 000 1. TIOTIOHOBMIA OWM, LD HAKOMWYY-
ETbLCH B atMocdepi 3emni, aaTpuMye yneTpadionetose npoMiHHg CoHUS.
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Niacymkn

® Yci 1ina 3a temnepartyp, Binblwuol 3a aBCONIOTHUA HYNb, BAMNPOMI-
HIOWTE Tennoey eHeprio. LUeil sua nepegadi Tenna HasvBawTe NPo-
MEHEBMM TENnnoobMiHOM.

® lllo Hinewa Temneparypa mxkepena, 1o GinklWwa npoMeHesa nepeaga4ya
Tenna.

® Tina MawTb BNACTWBICTE NOrMWMHATH TEnnoBy eHeprin. Ua snacTtu-
BICTbE ¥ TEMHMX Tin BinblWwa, a y CBITNMX MeHLA.

® Y pakyymi nepepfada Tennoeol eHeprii BinbyBaeThCA NpPOMEHEBHM
TennoobmMiHoM.

Mepesip cBOI 3HAHHA
1#. Homy B cTapomy 4YalHWKY, NMicna TOro AK WOro 3HANM 3 Harpieaya,
BOOA OCTWUrae MNOBINbHIWLE, HiX B TAKOMY CAMOMY HOBOMY?

2%, lllo saGeaneuye noGpi TennoizonauiiHi BNacTMBOCTI 30BCIM He CXO-
#HMX Mix cobolo maTepianis Takux, sk Uerna i BopHa?

3*%, Nocnogapui HeobxigHO 3akKUN’'ATUTH BOAy B KacTpyni. Bawaiouyw
EKOHOMWTKH eNeKTpOeHepri, BOHA 3MeHLUWNa NoTyXHICTe enexKTpo-
navTH. Y1 gocardHe rocnogapka cBoei MeTu?

4*, B kiMHATY 3 BYNWUi 3aHecny B nakeTi nig. Y4 NpUCcKOpPWUTLCA TAHEeH-
HA NbOOY, AKLLO NAKeT 3aropHyTH B MyXOBY XyCTKy?

5%, Yomy y ceiTnoMy 4aiHWKy Boaa noewe 3bepirae BUCOKY Temnepa-
TYPY, HK B TEMHOMY?

6%, Yomy kpuna nitakie dapbyioTe cpibHow dapbow, a npunagu co-
HAYHKX Darapel Ha WTYYHUX CYNYTHUKAX 3emni, HaBnaku, TeMHKUM
KONBOpOM?

7%, YoMy nokasaHHAa BYNWYHOrO TEPMOMETPA HA COHAYHIA CTOPOHI Oy-
OWHKY Bigpi3HAIOTLCH Bif NoKasaHe B TiHI OyOMHKY?

8%%, Yum BiOpI3HAETLCH MEXaHiZM TennonposBigHOCTI Big NpOMEHeBoro
TennooomiHy?

9**, YoMy XmMapu He nagawTb?

10%*, [lng yoro noTpiGHi NnoagiiHi BikOHHI pamu? YK cTaHe B NpUMI-
LIEHHI Tenniwe, SKWo NPoMIKKW M paMami 36insWwuTn?

11¥%%, 3ananeHy cBi4KY nigHecny A0 WiNMHW MiX BXIOHWMKW OBEpUMA
B OyOWHOK — nonym’s BigxXWnunoce HA30BHI. Konu npoBogunK Len
nocnig — BRITKY 44 B3UMKY?

12%%%, 3anponoHyid NpoekT «HK MOoXHa BUKOpPWCTATH eHeprio CoHus
ona ofirpisy BnacHoro GyaMHKY?»



BHyTpiWHA eHepria. TennoobmiH

§ 10. Kinpkicte Tennoti. OguMHMLUI KINBKOCTI TENAOTH

’ AyMKKU Bronoc

A BWM3HA4YY, WO Take KiNLKICTe TENNOTW, AKi 1l ogMHULI, Big AKWX napa-
MeTpie TennoobMiHY BOHA 3aneXVThb.

Iz pospiny «Tenmosl apHImas HaM Bigoml Taki TBepIHeHHA:

1. BayTpimaio eHeprio Tija MOMHA 3MIHHTH BHKOHAHHAM pobOTH
i Tenmonepenaveo.

2. Tennonepenada (TemwnoodMin) Mixk TinmaMH Moxe 3OificHIOBATHCA
TeJIONPOBIAHICTIO, KOHBEKIIIEK Ta BHOPOMIHIOBAHHIM.

3. Temwnonepenadua Bigirpae BaKJIHBY POJL V JKHTTI JIIOJHHHA.

Ar Moxcna su3naLUMU 3MIHY sHympiwnboi enepzii mina?

CrmogaTry Tpeba mochigETH, Big AKEX QisHYHEHX BeIHYHH 3aJe-
JKATE 3MiHA BHYTPImMELOI eHeprii Tima mim gac Temmoobmiry. ITorim
V3ATANBHHETH Pe3VJILTATH [HX IOCHIIMEeHbL 3 METOI OTPHMAHHA MA-
TeMaTHYHOI (QOPMYJIH AMa ofuHcleHHd IDVKAHOI BeIH4YHHH,

Ha nouaTky MIVKAHY BeJIHYHHY, AK 3aBXTH, Tpeda 03HAYHTH i mo-
AHAYHTH, ajyKe peayIbTaTOM Jociimwxedns mMae OyTH (disuuyna dopmy-
a8, AKA CKJAJAETLCHA 3 IMO3HAYEHEL (Di3HUHWX BeJHYHH, OB’ A3aHHX
MeBHHMH MATeMATHYHEMHA TiIAMMH.

Enepriio, aky tino otpumye abo eignae nig wac tennonepe-
Aavi, Ha3auBaWTE KiNbKkicTIO TennoTy.

KinekicTs TeIoTH IM03HAYAIOTE BEJIHKOIO JJATHHCRKOIO JiTeporo @.
OckineKHE 33 03HAYEHHAM KiNBKiCTE TEILIOTH — e IIeBHA eHeprifg, To
npHragacnMo 3 pisHKH 3a | KJIac, 10 OJHHHIOEeID MeXaHidHol eHeprii e
oYL, Omxe, i OJHHANEK KiNBKOCTI TEILMIOTH TAK CAMO € JKOYJIh
(1 M:k). 3ragacMo TAKOXK KpaTHI OJHHHLOI eHeprii:

} K I = 1000 JTn; 100°C

MIx = 1 000 000 .

INna suaABIeHHA, Binm axux gdi-
AUYHHYX BelH4YHH 3aleKHTh Hilh-
KiCcTe TemmoTH i AKHM 4YHHOM,
MNPOAHANIAVEMO Pe3VILTATH TAKHX
nocaimis. ]

Mocaix 1. Ha ognaxoBi HarpisEukn | _U_b'-* 1 o
IMOCTABMMO ONHAKOBIL IMOCYIHHH, B OI- L _ ) Wb
uy marteno 100 r sogu (man. 50, a), ik 2 == O
a B gpyry — 300 r Bogu (mamn. 50, 6). Man. 50. MoTpiBHa KinekicTs
YHeBHHMOCH 3a JONOMOIOK TepNO- TENNOTH NponopuiiHa maci
MeTpa, M0 IOYATHKOBL TeMIepaTyvpH PEHOBMHW

»-

100°C

|||||||||||}

T rrrorororrTe.
« :
= #
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__ Po3nin W

B 000X IOCYIHHAX OJHAKOBL. YBIMKHeMO ofHOYacHO o0MJBa Harpieadi i
NO9eKAEMOCH, KOJH BOJA B 000X IOCYIHMHAX 3aKHIUTE (Max. 50).

Brasunocsa, oo oocyauHy, ge Maca sogu Oviaa 300 r, gopesocda Ha-
rpiBaTHE BTPHYI OOBIIe, Hid HOCYIHHY 3 Bogow Macoio 100 r. Orxe,
1if moBejgocd HAZATH VTpHYI Oinemy kinekicTs Temwmorm. Ile oamagae,
0 KiNBKiCTE TenaoTH, MOTpibHA II4 HArpiBAHHA TiNA T0 DeBHOI TeM-
MnepaTypH, Nponopniiira Maci nsoro Tima, Tobro § ~ m.

IMTo dinswa maca mina, mo HiAbLY Kiibkicms meniomu mpeba
tomy nadamu, wod nazpimu do nesnoi memnepamypu.

Mocmn 2. Ha ogHAKOBI HATPIBHHKH MOCTABHMO OJHAKOBL IOCYIH-
HH. ¥ Koy Harrenmo 100 r sogu remneparypoio 20 °C. ITocraBmmMo
3aBIaAHHA: Y nepmiii moeyamEi mEarpita soay mgo 30 °C (max. 51, a),
a B gpyrii — mo 40 °C (man. 51, 0). Pispuna xkinnesol i mogaTko-
BOI TeMOepaTryp V ApYyroMmy BHOAZKY viasigi 6inerma (20 °C), Hix v
nepmony (10 °C). VeiMxEeMo omHOUYaACHO 00HABA Harpieawi i, xomm
TeMIEPATYVPA BOXH ¥V Nepimiil mocyauni craposaTHMe 30 °C, BEMEHeMO
nepmuid marpisad. Hpyrail parpisad BHMEHeMO, KOJMH TeMIepaTypa
BOMH Vv apyriii mocymmEi cramoprETHMe 40 °C (Mmamx. 51).

Buaeninocda, mo Aad Harpieanea ogHakoBol MacH BogH Ha 20 °C
norpi6Ho BaBidi Gineme gacy, Hism marpisapag Ha 10 °C. OTEe, KiTh-
KicTh TermmoTH, nmoTpidma aaA HarpiBaHHSA Tinma, opaMonponopoiiiHo
3aJIeHTE BijJ pisumi fforo Kiamesol i mowarkorol TeMmneparvp, TodOTO
@ - At = t, — t;. IlaMm’aTaecMo, O0 BeJIHKA TPeObLKA JiTepa A — e
daHAK 3MIiHH (PisHYHOI BeJIHYHHH.

Ilfo dinswa pisHuyA KiHUesol i noLamrosol memnepamyp minag,
mo Oineuwly Kiavkicms menaomu domy mpebda nadamu nid wac Ha-

2PiBAHHA.
Mocain 3. B oawy 3 oJHAKO-
BEX mocyauH manmenmo 300 r soam

mn | (12 (e MI (man. 52, a), a B gpyry — 300 r

= B = omii (man. 52, 6). Obuasi mocyEHEK

= | = 3 pizpHaMy KiMHATHOL TFMHE[}EPI.T}T[}FI

00 = 13 o= BG'I.'EHEIBEJHIL‘I HA ﬂ:I[HEII:Eﬂ].Ell HATpiBAYI.

= —= BeiMmxmaemo marpisaui i DocTaBEMO

= g | 3o = 3aBIAHHS HATPITH BOIY Ta OMIiI0 J0

= y = Temaeparypa 50 “C. IIna KOHTPOJIIO

™ - TeMIOIepATYPH PIIHHEHA ¥V KOMHY II0CY-
IHAY 3aHYPEH0 TepPMOMEeT].

a 6 Ilepmon gocAraa TeMIepaTypH
Man. 51. HarpieaHHs neox 50 °C oxia, Tomy ii marpisau oOv-
OOHAKOBMX NOCYAMH 3 JI0 BUMEHEHO, 4 BOIY IPOIOBMAIIH
OQHAKOBOI MACOK BOAW HATPIBATH 0 3aJaHOLl TeMIlepaATYpPH,
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BHyTpiWHA eHepria. TennoobmiH

HAgaK4YH TH gogaTeoBol KinbkocTi
TerwnoTH. Buasmiocs, oo ans Ha-
rpipaHHg BOOH i oJIil 0 OQHAKOBOIL
TeMIOepaTypH [I0Belocs IepelaTH
BOJi 3HAYHO OLIBIOY KINBKICTE Te-
IIJI0TH, HiA oil.

KirekicTs TemwaoTn, moTpidHOI
nNJad HArpiBamHA Tila 0 IeBHOI
TeMIIePATYPH, 3aJIeKHTE Bil pedo-

BHHH, 3 AKOI BOHO CKIANAECTHCH. Man. 52. Kinskicte Tennotw
3anexn T Big PeYOBUHMK

3araJpAHi BHCHOBOK 3 Pe3yJAbTATIB HocHimin
KinericTs TemwrorH, nepefaHa TLMy mijg 4yac HarpiBaHHS, 3a)Ie:KHTL
Bijl poxy pPe4YOBHHH, 3 KOl BOHO CHJANACTLCH, & TAKOM NPAMO IpO-
nmopoiifaa maci nsoro Tima i aMmini foro TemMmoepaTypH.

Low MigcyMku
N— ® KinekicTe Tennotn — ue ¢isvyHa BenvyMHa, Lo BU3HA4YaE eHepri,
AKy Tino otpwmye abo Bigoae nig Yac tennonepepadi (NO3HaYawnTe
nitepo Q).
® [ocnigHO BM3HAYEHO, WO KiNLKICTE TENNOTW, Nepegada Tiny nig yac
HarpieaHHA, 3anexuTe Big WOro mMacu, Big pisHWUl KiHUeBoOl i noyar-
KOBOI TeMneparyp Ta Big po4y PeYoBMHM, i3 AKOI BOHO CKNagaeTLCH.

™ _ Mepesip ceol 3HaHHs
T} Aky disMyHy BENWYKMHY HA3WBAKOTE KiNBKICTIO TEnnotu?

2%, Y QKX OOWHWULUAX BUMIPIOIOTE KiNbKICTE TENNOTHU?

3%, Big yoro 3anexuTe KINbKICTe Tennotu? Hkumi oocnigami MoxHa
NOBECT LI 3aneXHiCTh?

4*%, Mepesenn y mxoyni: 50 klx; 0,2 kdx; 3 MOx; 10 MOx.
5%%, CKinbkwy kinomxoynie 8 1 MAOx? B 100 MOx? B 0,1 MOx?

6%** Ha HarpisaHHa nesHoro Tina gig 0 oo 80 °C sutpatunu 40 MOx
Tenna. Aka KinbkicTe TENNOTW NOTpiOHA ONA HArpiBaHHA ULOrO cCamo-
ro Tina Big 0 oo 20 °C? Bignogigb 3anywin B QKOYNAX.

Ana TUX, XTO X04e 3HaTu DdinkLe

PaHiwe ons BUMIPOBAHHA KiNbKOCTI TENNOTH KOPWCTYBANWCA OOWHM-
LeK, AKa Hasueanacsa «kanopida: (natuHow calor — tenno). 1 kanopis
OOpIBHIOE KiNLKOCTI TEnnoTy, NOTpiGHOT ana HarpieaHHAa 1 r BogM Ha
1 °C:

1 kan = 4,19 Ox.
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§ 11. NMuToma TENNOEMHICTE PEYOBMH

' AyMKHU Bronoc
H BuBYy dizWUHY BENWYKHY, AKa Oyae XxapakTepW3yeaTy Tennoey Bnac-

TUBICTE PI3HWX PEYOBMH.

¥ nonepemEsoMYy maparpadi Mu 3’dcyBasH, MO KiMBKIiCTE TEILIOTH,
nepefaHa TLIY Mg 4ac Horo HaArpiBagE#d, OpPpAMO NpPOOOpIiiHA MAaci
HEOTO Tima m 1 amimi doro remMmeparypu At = &, — &, e &, 1 1, —
BigmosigHo mouaTKoBa i KiHmeBa TeMuIepaTypH Tina, TobOTO:

R ~ mAt abo @ ~ m(t, — t,).

¥ OeOMY MATEeMATHYHOMY BHpPAa3l He BHCTAYAE Koe(imienTa npo-
nopuiiinocri, AKEE BpaxoBYBaB OH sajlesXHicTh Bij poly pedoBHHH,
mod crard GopMyIoKw AAA 00UHCIeHHS KiTBKOCTL TeILIOTH, HalaHOI
TIAY I 9ac Harpisamad.

Mu rTakoM nepecBlAYHIAECA Ha JOCHiTl, [0 pi3HUM pPeYOBHHAM O1-
HAKOBOI MACH [JI OJHAKOBOI 3MIHHM TeMIIepATYPH IIiJ 9YaAC HATDIBAHHS
Tpefa HAZATH pisHY KiTbKicTs TenmaorH. ToMy IId KOMHOI peUOBHHH
BHMIipAJIH KinekicTs TennoTH, noTpidEY 118 HArpiBaHHS OJHHHAII MAa-
CH PeHIOBHHH HA OJHHHIK TeMOepaTypH. THM caMHEM OTPHMAIH O1-
HY 3 XAPAKTePHCTHE TEILMOBUX BIACTHBOCTEeH IJIA KOMHOL PEPYOBHHH,
3HAYEHHA AKOI BHeCHH B TabDMHI i HasBalIH NUMOMON MenA0cMHic-
mio pevosuriL.

MuTtoma TennoeMHIicTe pe4yoBMHH — ue ¢diavyHa BEenNUUMHA,
fIKa XapakTepu3ye pe4vYoBMHY | YMcenbHOo AOpIBHWOE KinbKocTi
TennoTu, AKy noTpidHo nepenatu peyosuHi macow 1 kr, wobd
HarpiTku i Ha 1 °C.

dazEaYrHMO, OI0 TAKY CAMY KLTBKICTE TEILIOTH BHILIHTE PeYOBHHA
Macow 1 kr min yac i1 oxomomxensaa ma 1 °C.

ITo3HAYAOTE MHTOMY TEILTOEMHICTE PEUOBHHH MAJONI JATHHCHKOID
aiTepow ¢. [nga romEol pedyoBHHH NHETOMA TeLJIOEMHICTE € CTAJO
XapAKTePHCTHKOW B NeBHOMY Miamazonil Temmneparyp. Iligcrasumo
BeIHUYHAY ¢ AK KoediuieHT v MaTeMATHYHHN BHPA3 HA IOYATKY IIA-
parpada i orpuMaeMo hopMyIV LA 00UHCIeHHA KiThbKocTi TemnorH,
norpibEol gnA HarpisamHA Tina:

QR =c-m- At aboQ =c-m-(t, — t).

HeralbHioe npo oo QopMyIy HIeThCd V HACTYIOHOMY maparpadi,

A 3apas BH3HAYHMO 3 Hel c:

Q

E—

m-At
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3 orpumanol dopMynHE, 3oKpeMa, BHAHO, AK Tpeda gigTa, mod
BH3HAYHTH OHTOMY TeIIOEMHICTE eKCOepHMeHTANBHAM IMIIIAXOM Bix-
MoBigHO 7o i1 osHaYeHHd: Tpeba BHMipAHY KinbkicTe Tennoru @, me-
penady Ty, TONLTHTH HA MAacy Tina m i Ha sMmimy TemmoeparypH Af.
Axmo B oiif dopmyri moxmaacra @ = 1 I, m = 1 kr, At = 1 °C,
TO OTPHMACMO OIHHHIW MHATOMOI TEILIOEMHOCTI IIKOYVIL HA KiIorpam-
rpaxyc Ienscia:

1 ox  _, Jox

1 kr-1°C ~kr-°C’

IIpaxnan. Iaa marpisanaa 1 kr sogu eBim 19 mzo 20 °C, TobTo Ha
1 °C, surpatunn 4200 Ix remnorH. Taxka caMa KideKicTs TemioTH
BHILIACTLCA, AKINO Boga oxojoHe Ha 1 °C (manpuraayg Big 9 mo 8 °C).

SBiIcH THTOMA TEILTOEMHICTE BOJAH mopieHIOE: ¢ = 4200 '[[}Ec.
Kr-°
Tenep HarpinsE 3arisay rupio Macoo 1 Kr ma 1 °C. [nda nsoro 3Ha-
nobmmoca 460 Ik TenaorH. Orxe, naa samisa: ¢ = 460 I[EC.
Kr-°

Y mabmuni 8 maBegeH0 3HAYEHHA IMHTOMOI TeILIOEMHOCTL OMa nesd-
KHX i3 BIHMBAHEX V INpPOMHCIOBOCTL B mo6yTi pedoBHH.

Tatnuua 8
MuToma TennoemMHICTe pe4YoBHH
MuTtoma MuTtoma
TennoemMHIcTe ¢, TeNnoEMHICTL ¢,

PeyoBMHa ok PeyoBuHa Ik
Kr-“C Kr-“C

Bona 4 200 YaeyH 540
CnvpT 2 500 Cranb 500
Edip 2 350 3aniao 460
BonaHa napa 2130 Mine 400
Mac 2100 JlaTyHb 380
nig, 2100 LmHk 380
MoeiTp#s 1 000 CpiGno 250
ANOMIHINA 920 Onogo 250
Micok 880 CEMHELb 140
Lierna 880 PtyTb 130
Ckno 840 3onoTto 130

3 HABEMPHEX YV TAOMHEIOI TAHNHEX BHAHO, IO PeYOBHHA B DiZHAX arpe-

raTHHX cTaHax (Jin, Boja, BOJAAHA Iapa) Mac BigMiHHI 3HAYeHHSA ITH-
TOMOI TenJIOEMHOCTI.
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Bopa mae BenukKe sHadYeHHA ODHTOMOL TemmoemuEocTi. TomMy mMops
i okeamH moM’AKITVIOTE KIIMAT Ha HPHEIENIHX TepHTOPiAX: Harpisa-
IOYHCE VIITKY, Boga BOHpae BeJIHMKY KiIbKicTE TermoTH, 1 B Miciax
Mmo0JIH3Y BeIHKHX BOOOHM VIITKY He OVBae Tak JAPKO, AK ¥V Micmax,
BiamaneHux Bin Bogu. BauMEKY BOIA OXOMOKVETECA W BiANaAe 3HAYHY
KiTBKICTE TEMIOTH, Yepes Te 3HMA B IHX MICIHX MeHII CYBOpA. J&B-
OAKH BeIHKINH THTOMIH TeIJIOEMHOCTI BOAY HIMPOKO BHKOPHCTOBVIOTE
YV CHCTeMAX BOOAHONO OHNAJEHHSA, JIIA OXOJNOIMeHHS IBHTVHIE TOLID.

PisuyHEUi 3MicT THTOMOI TEIJIOEMHOCTL ImoJdrae B TOMY, IO BO-
HA BH3HAYAE, K BIJHAEBAE TeILIONepelada HA TeIIOBUIL cTaH Tina,
30KpeMa, Ha Horo BHYTPLIODHI eHepri. YHcinose 3HAYeHHSA MHTOMOI
TeJIOEMHOCT] pPeYOBHHH BH3HAYAE 3MIHY BHYTPIMHLOI eHepril Tima
Macow 1 kKr opu amimi foro remmeparypu Ha 1 °C.

T
Kr-°C
MoKasye, Mo MiIBHIMEHHEA TeMIepaTyvpH Mimmol merani macow 1 kr
Ha 1 °C npEBOIHTE A0 spocTaHHaA 11 BEYTpimHLOL eEeprii Ha 380 I,
a aHMxeHHA Temmeparypa Ha 1 °C — mo amermmenHA i1 BHYTPiNIHLOI
egeprii ma 380 Jx.

dizHuEY BeIHIHEEY, AKAa JOPiBHIOE HOOYTKY DHTOMOI TellToeMHOCTL
pPedOBHHM TiNa Ha iforo mMacy, HAZHBAKOTE MenjgoeMHicmioo miia
(mo3HA9AIOTE BEJIHKOI JATHHCHKOW JiTepow C).

Hanprukinan, sgavyeHHEs ODUTOMOI TemnnoeMuocTi mimgi 380

C =e¢-m.

TennoemHicTe Tina — ue ¢iavyHa BeNUYUHA, WO XapaKTepu-
3ye TennoeBi BnacTMBOCTI AaHoro Tina | gopieHwe KineKocTi
TennoT4, Wwo Tpeda HagaT™H Tiny Ana amiHKM Horo TeMnepaTypu
Ha 1 °C.

OamEnnen TeniaoeMHoCTi Tinma e amoyias HA rpaagyc Ieancia
o )

(1

Migcymku
- , TennoBi BNACTUMBOCTI PEYOBMHKM XapakTepuayloTeCH (Ii3vyHOIC BENW-
YUHOWD, AKY HASWBAOTE TENNOEMHICTIO.
® [MMTOMY TENNOEMHICTEL PEYOBWMHIK NO3HAYAKTE OYKBOW € | BUMIPIOKOTL
O
kr-°C ;
® 3HAYEeHHs NMUTOMOI TENNOEMHOCTI NEeBHOT PEYOBMHW MOMHAa 3HAWTH
B Tabnuui, Aka € B Niapy4YHUKyY, y 30ipHWKY 3apa4 3 idvkK, vy 0o-
BiOHWKAX 3 Di3MKK | TEXHIKM.

B [KOynax Ha kinorpam-rpagyc Llenscia (1
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Mepegip cBOl 3HAHHA
1*. Hki meTtanm, Bkasadi y tabnuui 8, mawTe HaiMeHwy i HAMBINbLY
MNATOMY TEMNNOEMHICTE?
2%, Homy B cucTemax onaneHHs B OyOWHKAX BMKOPWCTOBYIOThL BOOY?
3%, Yomy BOAY BMKODPWCTOBYIOTE ANA OXONOAXEHHA OBWUIYHIB?
4%%, Hka KinbKICTE Tennotu BWOINAETLCH
nig yac oxonomkenHa 1 kr soaw Big 40 £,°C4

no 39 °C? 1
5%*%, Hky kinekicTe Tennotw Gyae nornu-
HaTW MigHe Tino macow 1 Kr nig 4ac 2

HarpieaHHs Big 40 no 41 “C?
6%**, NaHo rpadik 3anexHocTi Temnepa-
TYpW OBOX TiN Big KiNbKOCTI TENNOTH,

AKy M nepenawTe (Man. 53). Y skoro >
Tina TennoemHicTe Binewa? ¥ akoro Ti- 0 Q
na NnMToMa TennoeMHICTe Dinkwa, aKwo

Macu Tin oaHakogi? Y skoro Tina Gink- Man. 53. r_li'ﬂ'ﬁlliﬁ

Wa maca, fKWo NWTOMI TennoemHocTi — J8NEXHOCTI _
Tin pIEHIJ? TEMNEPATYPWM OBOX TN

Big, KinBKOCTI TENNOTHA
XBUNUHKa 300poB’sa

Oparaiica no noroaij!

Y cnekoTHWA geHb oOAr mae GyTW CBITNWMM, OCKINbKKW BiH SKHAWMEH-
e nornMHae TernnoBY eHepril COHAYHOro BWMPOMIHIOBAHHA. [OnoBy
HeoBXigHO 3axyWAaTK Big neperpiey, ToMy HeoOXiOHO MaTH Nerkuia
CBITNWIA Kanemnwox.

Bavmky, B MOpPO3HI OHi, Cnig ogarati xXyTpAdHi pedi, OCKiNbKW no-
BITRAHI NPOMDKKIM MK BONOKHAMW XyTpa MAaloTe HWSLKY Tennonposin-
HiCTb, TOoMY 36epiraloTs TENNO.

’ ‘r'l"--_:- -._* i?}!irﬁi:;i- ..-"-'.!-

4 AACA NI

61




__ Po3nin W

§ 12.Po3paxyHOK KiNbKOCTi TennotH, wWo notpibHa
ANnA HarpieaHHA Tina, Ta WO BHUAINAETLECA HUM
nig 4ac MOro oXonogXeHHA

. AyMKKU Bronoc

A HaBYYCH 3aCTOCOBYBATH ANA pO3B’'A3aHHA 3aaay GopmMyny pospaxyH-
KY KiNBKOCTI TENNOTH, Wo noTpibHa Ans HarpiBaHHs Tina Ta BUOINAETLCS
HMM Nig 4ac Aoro oxXonoXeHHs.

He docums snamu, mpeda it sacmocosy-
samu. He docume xomimu, mpeda ii podumu.
H. I'ere

¥ nmomepennsoMy naparpadgi MH 03HAHOMHEIHCA 3 (POPMYIOK IS
PO3PAXVHKY KiILKOCT]L TEIJIOTH, 1IN0 HANAETLCH TiAV g yac foro Ha-
rpiBagHd:
R =c-m-At abo @ = ¢ m-(t. — t,),
ne @ — KINBRIiCTE TeILIOTH, IO HAJAETLCA TLNY mig wac foro Harpi-
BAHHA, ¢ — IIHTOMA TEILIOEMHICTE PEYOBHHH, M — Maca Tina; Al =
= (t, — t;) — smima TemnepatTypu Tina; £, i {, — BigmomimHo MmouaT-

KOBa i KiEmeBa TeMIepaTypH TijAa.

Lo
Kr-°C
HATPITH mMaToK Migi Macow 1 Kr Ha 1 °C morpitmo magaTa Homy 400 T
egeprii, a axkimo HarpiBaTumeno Ha 1 °C 4 wr migi, emeprii amago-
OHTECA B 4 pasm Glnepme: 400 I - 4 = 1600 I, A aximo #Ham
Tpeba mi 4 kr mimi marpiTa ma 200 °C, To eHeprii sEamofHTECA mIe
oixeme B 200 pazis: 1600 :x - 200 = 320 000 Ix = 320 xllx.

o migpaxyBaTH KiIBKiCTsE TEILTOTH, Mo MOTPidHA Mg Harpisan-
HA Tila Ta BHIIIACTLRCA I Yac iforo oxXololkennd, Tpeda mepeMHo-
JKHTH IMHTOMY TeILIOEMHICTE TilIa ¢, iioro Macy m Ta pisHHINO M
dinemo Temmeparypolo t, 1 Menmow Temmeparypoo f;:

Q@ =c m-(t, — t).

Iz miel opMyIE MOMKHA BHBeCTH (DOPMYVIH IJIA BH3HAYCHHA OVIh-
AKOI BeIHYMHH, 10 MOXKe 3HAXOOHTHCA i yac po3r’A3VBAHHS 3a1a9.

IIlod BH3HAYHTH MAaCy Tila, AKe HArpiBacThCcE ad0 OXOMOMKYETh-
¢4, MOTPiiHO KiTEKIiCTh TeILTOTH MOTLIHTH HA NHTOMY TeILIOCMHICTL
pedoBHHH i Ha pisEHII0 Olasmol i Memmol TeMIeparyp Tiia:

Q

m=——-:.
ety ~1)

IIlod BHAHAYHTH MHTOMY TeILIOEMHICTE PeYOBHHH, 3 AK0I BATOTORB-
JdeHe Tixo, moTpidHoe KiITEKICTE TEILTOTH MOJIIHTH HAa MACY Tila H Ha
pi3HHIIO Horo 0iaemol i MeHITOl TeMIIepaTyp:
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BHyTpiWHA eHepria. TennoobmiH

IIlod BH3HAYATH, HA CEKIIBKH rpaaycie aMimHJIacd TeMmmoeparypa
TiJa, MOTPidHO KLIBEKICTE TEILIOTH MOJLIATH HA MHTOMY TeILIOEMHICTE
pevYoBHHH ii Ha MAcCY Tina:

_9Q
(tﬂ _tl}_ P

IIpukaagu po3s’a3yBanHEd 3amad. 3amada 1. B anomimiery racTpy-
a0 Macow 6 Kr mamuaM Bogy Macow 8 kKr. Ay KigbRicTE TemioTH
Tpeda mMepejaTH KacTpVJli 3 BOJOI JNd 3MIHH IX TeMIepaTypH Bij
20 go 100 °C?

ITig gac poas’aayeaEHA 3aja4di DoTpifHO BpaxyBaTH, IO Harpiea-
THCA OVIVTE IBa Tima: Bojga i KacTpyiad. ¥ pesyviIeTaTi TelroodMimy
IX TeMOepaTypH Tpeba OpaTH OJHAKOBHMH, ToJi 3MiHa TeMIepaTVpH
BOOH i racTpym 6yvaoe At = (100 — 20) °C = 80 °C. Ane xinekocTi
TeII0TH OVIVTE pisHUME, ocKinekKM pisHi Macw xacrpyri i somu,
a TAKOM pisHl IX OHTOMI TemIoEMHOCTI.

Hano: Pozg'asannsa

m; = 6 Kr KinsricTs TenaoTH, AKY OJep:HThL KACTPYIIA,

m, = 8 Kr NOPiBHIOE

e = 9920 A Qy = ¢, my-(t; — 1y).

1 o
kr°C | o = 920 .6 kr-80 °C = 441 600 i

Mo Kr-°C

e, = 4200 . : .
Er-°C KinkkicTh TeILTOTH, AKY OJepEHTE BOJA, TOPiB-

t, = 20 °C HIOE!

t, = 100°C Q, = ¢y my-(t— 1),

Q@ — 7 , = 4200 I[H{G*SI{I-BDT:ZEBBDDD,I[E.

Kr-“

IIna marpipanaga gacrpyiai i Bogu morTpifuHa KinekicTs TemwnmorTm:
R =6, +Q, = 441 600 [T + 2 688 000 Im =
= 3 129 600 = = 3129,6 = Jx.
Bidnosids: @ = 3129,6 rJlx.

Jamaua 2. 3vimanH Boay macow 0,8 Kr, Axa Mae TeMIepaTyDy
25 °C, i gun’aTox macow 0,2 kr. TemnepaTypa cyMinm gepes geAKHM
gac BEpipEAnack i crana 40 °C. O6uHcIHTH, AKY KiTBKICTE TeILTIOTH
BiITAR KEI ATOK Il 9ac 0X0JOI:eHHA 1 oTpHMANA X0JIOTHA BOJA I
gac "Harpisagag. IlopiBHATH i KLILKOCTI TerLITOTH.
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Hano: Posze’azanna
m,; = 0,2 kr Kun'arox octar ga 60 °C (Big 100 go 40 °C)
m, = 0,8 kr i OpH OLOMY Bigmas KiNMBRICTE TEILIOTH:
¢, = ¢, = 4200 I[HC g;*j cymmyt(ty — 1)
K-

= 4200 0,2 kr-60 °C = 50 400 :
ty = 25 °C a2 Kr-“C . as
t, = 100 °C Boga, B AKY HAJNKHIH KHN ATOK, Harpinacs
t, = 40 °C Big 25 mo 40 °C i orpEMAaNa KiTBKICTE TeILIOTH:

— ? — ?

Q 9 Qy = cy-my-(ty — t,);

), = 4200 s 0,8 mr-(40 — 25) °C = 50 400 O=x.

Kr-“C

Bidnosids: @,= 50 400 Ix; Q.= 50 400 .

PeayiabTaT po3s’A3aHHA MOKA3YVE, IO KiTBRicTE TeLToTH, BigmaHa
KU ATKOM, i KIIBKICTE TEILIOTH, AKY OTPHMAJA XOJOJHA BONA, pinHi
Mix cobor. Ileil peayanTaTrT 3agadyi He BHOATKOBHIA.

Mocaiogn NoKa3yIoTh, IO Oif 9ac TelnooOMiEY Mix TimaMe BEYTPimm-
HA eHepria Beix Tin, ki marpisanoThed, 30LIBIIVETHCA HACTLIBKH, HA-
CHIMBKH 3MEHIOVETHLCH BHYTPIIOHA eHeprid TiN, AKI oX0J0IMVIOTLCA.
e MipcyMkw
— Lo nigpaxyBaTy KiNbKICTeE TEMNNOTH, WO NoTpiGHa ANa HarpieaHHA Tina

Ta WO BUAINAETLCA Nig Y4ac Woro oxonopgweHHs, Tpeba nepemMHoOXUTH
MATOMY TEMNOEMHICTE TiNAa ¢, AOro Macy m Ta pPIBHWUID MiX BinbLUIOKD
TeMnepaTypolo f, i MeHLWOoWw TeMnepaTtypow f:

Q = c-m-(t,— ).

/b Nepeeip cBOT 3HAHHA
1*. Hka Kinekicte TennoTW HeobxigHa ons HarpieaHHs 1 kr cTani Ha

2 °C?7 Ha 5 °C? na 10 °C?

2%, Hka kinekicTe TennotW HeobOxigHa ona HarpieaHHa Ha 1°C migHoro
Tina macow 5 kr? 10 kr? 20 kr?

3**, PoapaxyBaTW KiNbKIiCTe TENNoTK, NOTRIGHY 008 HArpiBaHHS:

a) 4aeyHHOI getani maco 2 kr gnsa HarpieaHHsa Ha 200 °C;
6) anomiHiesol getani macow 50 kr eig 20 oo 100 °C.

4%%, HrKa KiNbKICTE TEnnoTW BUAINWTECA Nig 4ac oxXonokKeHHda BOOM
ob'emom 20 n ein 100 po 50 °C?

5##*_ |llo6 oxonoguti 2 n eogw TemMnepatypoto 80 °C no 60 °C, oo Hel
nonvnu xonogHy eoay temnepatypoio 10 °C. Hky kKineKicTse xonogHoi
BOAW OONWNK?

6*. Mp1 BMWKaHHI onaneHHs NOBITpA B kKiMHaTi o6'emom 60 M3 Harpi-
noca eig 10 °C po 20 °C. Aka maca BogW npoiwna dyepes Tpyowu
onanwoBaneHol CUCTEMMW, FKWLO BOOA B HWX oxonoHe Big 60 *C po
58 *C?
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IHCTPYKUIA 2 OXOpOHKM npaul nig Yac NiaroToBKM
| npoBegeHHA nabopaTopHUX Ta NPaKTUYHUX pobiT 3 dizUKM

1. Bumora GeinexkH mepe;x moyaTEoM podoTH

1.1. ¥Vei noroeEHEA MON0 3AXHCTY BiJ MeXaHiyHEHX, TEILJIOBHX Ta
IHMHUY TPABMYBANEHHX (PAKTOPIB, M0 BUEJaANeH] B iHCTPYRIIL mijx gac
MiArOTOBKH 1 NpoBeleHHS NeMOHCTPAILHHUX JOCJITIB, MOUIHPIOITECS
HA OiAroTOBKY i OpoReleHHA JabOpPATOPHHX TA NPAKTHIHHX poOiT.

1.2. Ilepen THM, IK BMHKATH B €IeKTPOMEpPEKY eleKTPO- Ta pa-
niompuiany, HeoDXiTHO NMepeKOHATHCS, IO MOJOMKEHHA HepeMHEAYA
HAIPYVIA Mepexi Biloopifae HOMIHANBHOMY 3HAYEHHIO, A4 TAKOMK V
CIpPABHOCTI 3amobiHHEKIE.

2. Bumorn OeanexkH mija 9ac BHKOHAHHA poboTH

2.1. ITlip vac BEKOHAHHA poDIiT HA BCTAHOBJIEHHA TEILTOBOTO DAJIAH-
cy Boxny Tpeba marpisaTH He BHIIe 70 °C.

2.2, Tlig —wac BHKOHAHHA JaDOpPATOPHHX TA DDPAKTHYHHX pobiT
VYHAM He N03BOJEHO KOPHCTYBATHCHA NPHJIAJAMHM 3 HAIHCOM Ha IIa-
Henax (kopmoyei): «TinsKE QMg nDpoBeleHHS AOCIHINIB VOHTEIEM» .

2.3. Hapuansui npmEiaagH i sEpodHE, DpH3HadeH]l ana nabopaTop-
HHX TA TPAKTHYHHX pobiT yuHIiB, 3a cmocoDOM 3aXHCTY JIOJHHH Bij
VPaKeHHs eJeKTPHYHHM CTPYMOM IIOBHHHI 3al0BOJEHATH BHMOI'H
II knacy (MaTH moapilimy ado mocmiIerRy izonanirm) ado III wiacy
(OyTH npmegHaHi Oe3mOCepPeIHLO M0 JMKepPeN MMHBICHHS 3 HAIDYTO
He BHINe 42 B).

2.4, Bynere yBaskHl i fHcOHNIiHOBAHI, TOYHO BHKOHVIITEe BKA3IB-
KH BYHTEIA.

2.9. Ilig wac npoBejeHHEA IOCHILIB He JoOyVCcKAWTe TDAHHUYHHX
HABAHTAMEHE BHEMIipHOBANLHUX mpananie. IIpamwooun 3 ITpAIaganMy
ai cxnaa, 6yanTe ocobauBo obeperxni. He sHiiMaliTe TepMoMeTpiB ia
npodipok i3 3aTBepALICK PeYOBHHOLD.

2.6, CresxTe 3a CIpABHICTIO VeiX KpinieHs V DpHEIAgax i mpHcTpo-
ax. He poropkaiiTeca no obeproBHEX 9WacTHH obIagHaHHA i He HaxH-
NAUTeCH HAN HAMH.

2.7. Inga cKIAJAHEA eKCIePUMeHTAILHHX VCTAHOBOK KOPHCTYHTECS
NpoBoJaMH (i3 HAKOHEYHHKAMH i 3anofi:XHHMHE YACTHHAMHE) 3 MiIlHOKD
izonamiero, Ge3 BEIHMHX NOIMKOLHEHB.

2.8. Crnamandd eJeKTPHYHE K0JI0, VEHKANTE IIepeTHHY IPOBOJIILB,
3a00pOHEHO KOPHCTYBATHCH TPOBITHEKAMH 31 cOpamboBAHOI i30JId-
Iieo i BEMHKA9AMHE BiIKpHTOr0 THOYV (3a HAanpyrH noHang 42 B).

2.9, Iepelo CTPYMY BMHKANTE B eIeKTPHYHE KOJO B OCTAHHIO
gepry. CRIafeHe KOJM0 BMHKANTe TLIRKH ITicad mepeBipkH i 3 03BOJIY
puuTensda. HaasaicTe HAIPYTH B KOJi OepesipaiiTe TINBKH OpPHIATAMEH
abo MoKaKYMKaMH HAIDYIH,
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2.10. He TopraiiTeck elleMeHTIB KOJa, [0 He MAKTE izoxanii 1 me-
pedyBaloTh mix Haupyrow. He BHKOHYIITe TOBTOPHO 3'€IHAHL V¥ KOJAX
o0 BHMHKAHHS J3Kepelia eleKTPOKHBICHH,

2.11. CresmTe 3a THM, mob mig gac poboTH BHOAJKOBO HE OOTOD-
KHYTHCHA A0 00ePTOBHX YACTHH eJeKTPHYHHMX MammuH. He BEKOHVIiTE
IMMOBTOPHO 3'€IHAHL B eJeKTPHYHHX KOJAX MAITHH J0 HOBHOI 3YITHHKH
AKopa abo poropa MAITHHHA,

2.12. He TopkaiiTecsd KOPIOYCIB cHemiaIsHON0 eJeKTpoobIalHAHAA,
00 BATHCHAYIB YVBIMHKHeHHX KOHIeHCATOPIB.

2.13. KopueryviiTeck IHCTPYMEHTOM 3 i30JLOBAHHMH DVUKAMH.

2.14. JIna npHeJHAHHA CHOMHBAYIB 10 eJeKTpoMepeXi KopHCTYIH-
Tecd IMTeNceNbHUMH 3 ¢THAHHIMH.

3. Bumorn OeanerH mead sakimgenng podoTH

3.1. BEMKHITE vei OpEIagE 3 eleKTpoMepesi.

3.2. Po3pariTe KOHIEHCATODH.

3.3. IIpubepire ceoi podoul micoa.

3.4. Ilpunagn agaiiTe BUHTEIIO.

4. Bumorn Ge3nexku B apapiiiHMX cHTyanmiax

4.1, Arxmo momivemo HecnpasHOCTI B elexTpoMepe:xi wabime-
v ¢isEKH, soKpeMa W BHXIIT 3 Jagy eleKTpoJaMI, HeodxXigHo
MOBiJOMTE PO Mme eJeKTpHKa abo BiIDoBigambHOTO 38 eJeKTpOo-
rocInoJApCTBO V ITKOJI.

4.2, ¥V BHNAJKY BHABJIeHHS HECIHPABHOCTL B eIeKTPHYHHX NPHIA-
nax, mo nepedyBalnTh il HANPYTOK, HEraifHo BUMEHITE IMepeso
eMeKTPOKHABIICHHS.

4.3. ¥ BHNDAJKV OJep:KAHHA TPABMH IIOBiToMTe BUHTENd, 34 IIO-
TpefH BHEJIHYTE MBHIKY MeIHYHY JoIoMory 3a Tea. 103.

4.4, ¥ BHDAIKY BUEHKHeHHS Noxe:xl JixkpigyiiTe ocepelok moxe-
ski, 3a moTpedH BHKIHYTE ToXemxHay caymoOy aa rex. 101, a mirei
BHEeJITE Vv OealedHe Michoe.

66



BHyTpiWHA eHepria. TennoobmiH

JJABOPATOPHA POBOTA N: 1
BH3HAYEHHA IIATOMOI TEILIOEMHOCTI PEYOBHHHA

Mera. BHagauHTH KAJOPHMETPHYHEM MeTOAOM NOHTOMY TEeILIO&M-
HICTH PEYOBHHH.

ObxagHamHa: CKIAHKA 3 BOJOK, RAJODHMETD, TePpMOMeTD, TepesH
3 BAUKKAMH, JOCIIIAVBaHe Tilo (BaAXKOK), HOCYIHHEA 3 TAPAYI0I0 BOJOIO.

Brasziskna mo podorH
Maa mocaimmxenHEs Tenaoo0MiEHMX NpomeciB 3acTOCOBYIOTE IIPH-
AaNH, 9Kl HAHBAKOTE Kalopumempamu (ratruHow calor — Temnuo
i rpenskol metreo — BHMIpIO).
HajimpocTinyii kamopuaMerp (Maa. 54)
CKJIAJAECTHCH 3 TOHKOCTIHHOrO DHIIIH- E\'
npa 4, 30BHIMALOI mocyawHEH I, Te-

MI0i3onaniinol nigcraske 4 1 TepMo- L— H 1

meTpa 2. ' /
Takwii nDpHeTpliilt gae 3aMoOTy MAak- — = /2

CHMAJLHO 3MEHIOHTH BTPATH TeILIOTH —_ —| —l1 3

HA30BHI, AKi BaXXK0O BpaxXyBaTH V BH- 5,,,#*. __— __ = ,,.f"ﬂ

MipoBaHEHAX. BiE € ocHOBHHM 3acoboM — R D

V KAJOPHMETPHYHOMY MeTOIl BHMIpPIO- = .&-.-'-""”'_'_'_Fd

paaHA. Ileii MeTon DasyeThcd HA IPH-
NVIIeHHl piBHOCTI KIABKOCTI TenJI0TH
®,, ARY JochaimmkyeaHe Timo Bigmae, i
KElneKocTi TemmmoTe @, AKY OTPHEMVIOTE
KAJOpHMeTD 1 BOoma:

Man. 54. KoHcTpykuis
KanopumeTpa

Q, = Q.

OcHOBHOW XAPAKTEPHCTHEON HKANOPHMETpA 3 BOIOW € Horo Te-
mnoeMuicTs C, AKY BH3HAYAIOTE 3aafasierigs, HabiamixeHo e MOMKHA
3po0HTH 3a JOIOMOro0 00UMHCIeHL, AKINO BigjomMi Maca BOJM m,, Maca
TOEKOCTIHHOI'O IAJIIHApa m, 1 MaTepian, 3 AKOro BiH BUTOTOBJIEHHI:

C=e¢m, +cm,

e c, — DUTOMA TeIlNIOEMHICTL BOLH, ¢, — IHTOMA TEILIOEMHICTE Ma-
Tepianry mHIiEApa. KO0 BBASKATH, [0 OHTOMA TellJIOEMHICTE IHIiH-
npa i fioro maca 6yIyTe HaDaraTo MEHIIMMHE 34 MACY 1 DHTOMY TeILIO-
EMHICTE BOAH, TO APYVIEM MOJAHKOM MOMHA 3HEXTYBATH, OCKIILKH
BiH HECYTTEBO BIJIHBATHME HA PE3VJILTAT. 34 TAKHX VMOB KiJBKiCTE
TeJIOTH, IO Biggae TLI0 BHACTITOK TeILTomnepenadi, HOpiBHKE Kilh-
KOCTL TeILIOTH, SKY OTPHMYE BOJa B Kadopumerpi. JLnsg Toro mod ii
o0uHCAHETH, Tpeba BHMIPATH 3MIiHY TeMIEPATYVDPH BOIH:

Q. = CAt = e m AL,
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__ﬁ
Baxonamaa pobdoTH

1. HanwiiTe B KATOPHMETD XOJOTHOL BONM NPHOIHAHO HA TPH 9BEp-
i (mmod mijg wac saEypeHHA JTOCTHIMMKYBAHOTO Tijla BOHA HE BHIHBAJA-
cA) 1 BH3HAYTe 11 Macy m,.

2. BuampauTe MOYATKOBY TEMOEPATYDY BOIH B Kalopumerpi .

3. BumipsaiiTe 3a JoODoMOron BAaXMKINBEHHX Tepeair Mmacy Tima m.,
IMHTOMY TEILIOEMHICTE AKOro BH OVIeTe BHIHAYATH.

4. BagypTe JocaiiKyBaHE TiJ0 B ApAYY BOAY HA KiThKA XBHJIHMH,
BHMipgiiTe i1 TeMmepaTypy f. (e Oyvae Do9aTKOBA TeMIepaTypa Tima),
a MoTIiM HnepeHeciTs TLIO B KAJOPHMET].

0. Ilicna BCTAHOBIEHHS TelJIOBOI pPIiBHOBAI'M 3HOBY BHMipsaiiTe
TeMIepATYDY BOOH B Kanopuwmerpi ., (me Gyme kinnesa TemmepaTypa
Tija).

6. IMami mocrigy saHeciTs mo TabnHIi:

Maca MouyaTkoBa TemnepaTtypa
XonogHol TE:Q':;T::.F‘! Maca Tina | TemnepaTtypa CTaHy

BOAM a . oC m,, KT Tina piBHOBarm

m-" KT n'nll 17 tﬂ! Dc tﬁ! Dc

7. OD4HCHITE KiNBKiCTE TEILIOTH @;, AKY OTpHMANA BOJA B KAJO-
pPHMeTpi:
Q= cymy(ty — t,).

8. O6uHCxiTE DHTOMY TEILIOEMHICTE NOCHLIMKYBAHOTO TLIA €., V3AB-
IMH N0 VBATH, 10 KiNEKiCTL TeIOoTH, AKY Bigmamo Tino €., ZopiBHIOE
KimskocTi TermmoTH ¢, AKY OTPHMAB KANODHMET]:

e, = %
' .
., (t:a - tl)
g. Bﬂ. OTPDHUMAHHM dHAYeHHAM THTOMOI TEILIOEMHOCTL 3a JOIMIOMOT'0OI0

TabaHIl BUSHAYTE, 3 AK0I PeYOBHHH BHIMOTOBIEHE JOCTI)KYBaHe TiIO,
i apobiTE BHCHOBOK.

MajiTe BiTmoBini Ha 3anuTaAHHA

1. Axa pone KalopEaMeTpa B miil mabopaTopmiilt podori?

2. IloscHiTE, 4YOMY B HKAJOPHMeTpi moigcTaBKa BHIOTOBIEHA
i3 TelwroisoaAmiHHOTO MATeplaTy.

3. OnimiTe BETpaTHE TemNMoeol eHeprii Ha HArpiBaAHHSA HABKOJIHII-
HELOT'O CcepeJOBHINA B Iili poboTi.
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§ 13. Tennoewnid banaHc. PiBHAHHA Tennoeoro BanaHcy

’ AyMKHU Bronoc

H BuycHs po3g’A3yBaTW 3a0a4i, AKi XapakTepusyioTe TennoobmMiHHI Npo-
LecH, BMKOPUCTOBYIOUM PIBHAHHS Tennoeoro Ganadcy.

Ha mouaTky poafiny B:e Biganavanocs, M0 3a pPe3vibTATAMH
ParaTe0X eKCHepHMEeHTANBHHX JIoclaijmedns O0yiao chopMyILOBAHO
pizHuyHHi 3aK0H 30epeskeHHA eHepril, cOpaBefJIUBHI 1 IJIH TeILIOBHX
ABHIIL:

Evepria y npupoail He BMHMKAE 3 Hivoro | He 3HuKae. BoHa
nMWe nepexoguTs 3 OAHOro BMAY B iHWKMA abo nepexoauTs
Bia ogHoro Ttina go iHWoro.

Ha ppaxTenol moBoii 9acTo BHHHKAE noTpeda po3B’ S3aTH 3a1a-
i, AKi XapakTepH3aVIOTh TeILTIooOMiEHI IpolecH, Io OPOTIKAIOTE 3a
VMOBH BCTAHOBJIEHHS TEILJIOBOr0 DAJNAHCY, AKHE € HACIITKOM 3aKOHY
abepereHHA eHeprii.

Hapepemo KinbKa DPHKIALIB TAKHX IpPOIECiB.

® Ilix wac smimyesaEEa rapagol 1 xomoguol Bogu imogi Tpeba yama-

TH TeMIepPaATYPy CyMimi.
® V¥V pasi KOHTAKTY TLI 3 piaHOK TeMOepaTypol HoTpibHO 3HATH,
AKY KLMBKICTE TENJIOTH BiIaoTs ONHI TiNa 1 DOrMHHAIOTE iHOIL.
® YacTo BHHHKAES 3aBMaHHA OigpaXvVBaTH ELILKICTE TEILIOTH, AKY
Tpeba HagaTH OJHHEM Tixam abo sabpaTH B IHmMHX Tin, mobd go-
CATTH 3alaHOl TeMIepaTypH.
ITig wac pEpinIeHEEA TAKHX OpobieM Tpeba cRIAJATH i po3s’g3VBATH
piBHAHHEA, B AKHX HEBiJOMHMH BeJIHYHHAME OVIVTE 3UrafaHi BeJIHYH-
HH 13 HaBeJeHUX BHINE NPHKJIAANIB nponecis. Tarkl piBHAHHA HA3HBA-
I0TL PIBHAHHAMY Menitogozo Oarancy. CruanaTu ni piBHAHAA 30BCiM
HeBAXKKO, AKNI0 BHBYHUTH 1 3alaM’ATATH TAKI nDpaBHJa;
® vci Tina, mo GepyTe YUacThk vV TellMooOMiHI, 3 YacoM HepexoldaTh
Y CTAH TeIlIOBOI PIBHOBAIH, AKHHA XapaAKTepPHAIVETLCSA BCTAHOB-
JeHHAM YV HHX OJHAKOBOIL TeMIepaTypH;

® 3rigHo i3 sakoHOM abepeieHHA i DepeTBOpeHHA eHeprii (aaraib-
HHUI 38K0H MPHPOJH) TEILIOTA He MOMEe 3HHKHYVTH Oeacaigao abo
a’aBuTHCE 3 Hidoro. Tomy min gac TemroodMiHy KiTbKicTE Te-
MJIOTH Qm, AKY BiamawoTh omHI Tima, mopiBHIOE KINLKOCTI Te-
ILI0TH €, AKY npuiiMaioTe iEmi Tina. MaremMaTHuHO N0 YMOBY
SANHCYIOTE V BHIVIAAl piBHAHHA TellTOBOTO Oanamcy:

Qul.u, = Qup-
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Yuemo Tin, axki GepyTk V9acTe B TeILTooOMiHI, a TAKOM OpOOecH
TeII00OMIHY B KOHKPETHHX 3AaJa9aX MOMKYTE OVTH piaEuMH, TOMY
o0HIBl YACTHHE pPIBHAHHA TeILIOBOTC DAJNAHCY MOMYTE CKJIAJATHCH
i3 eyMu opMyII, Mo BiANOBIOAITE pidHEM nponecam. Poarasmemo
e HA OPHKJIANL.

Ilpaknanx posp’aayeamHada 3ama4d. B amoMmimiesid KacTpyil Macoi
1,5 xr mictETRcA 800 r Bogu KiMBEaTHOI TemoeparypH (20 °C). CKilk-
KH KHI'ATKY DOTPi6HO TOJMHTH B KACTPYIKD, O[00 OJepiKATH BOIAY 3
TeMIepaTypow 45 °C?

Hano: Pozg’asanna

t; = 100 °C AJropurM po3s’d3aHHA 3a7a9 HA TeILIOBHH
t, =ty = 20 °C dananc

t =45 °C Kpox 1. 3’acvemo, 1Mo B Teniaoobmini

m, = 800 r = 0,8 kr
my; = 1,5 Kr

PepyTh VHACTE TAKi TiNa: KacTpyid, XOJ0oTHA
BOJA i TeILla BOJA.

c. — 4900 ik Kpor 2. Busnadaemo, Io B cTaH] Temwmosol
= kr-°C pPiBHOBATH AJIA BCiX Tim OyJe CTANOI0 TeMIlepa-
Tl rypa 45 °C (II Mo)KHA HAZBATH TeMIIEDPATYDOIO
c; = 900 r.oC cynimi).
e 2 Kpor 3. BEagauaeMo, Mo rapA4a BOJa Bifg-
1 I n

nae Tensjao, 8 KacTpyad i XOoJXoZHA BOJA OTDH-
MYIOTE II@ TeILIO.

danucvemo dopMyIY KiNTBKOCTI TelLIOTH IJId BCix IHX nponecis.
IIpu neoMy 3aBHEIE Big DINBIIONO 3HAYEHHA TeMIEpPATYDPH BiIHIMAEMO
MEeHIIe:

Q.= ¢, mylty — t) — RiTBERiCcTE TenJaoTH, IO Bigjae KHI' ATOK.

Q.= ¢y - mJt —1,) — KiNBKicTE TeNJIOTH, MO OJeDIKYE XOJOJHA BO-
na.

Q.= c, myt — t;) — KinpKicTE TennoTH, IO OJEPIKYE KACTDPYIIL.

Kpor 4. CriagaemMo piBHAHHA TeILIOBOTO DAJAHCY:

Q, = Q:; + Qs.

IlincrapnAaAwYH B piBHAHHA Bel hopMynIH, OJepHEYEMO pPO3IIHpeHEe

PiBHAHHA TEIJIOBOTO DAJNAHCY:
e, -mylty — ) = ey myt — 1) + ¢, mg(t — 1,).

Kpox 5. Poap’aayeMo piBHAHHA TemIaosoro OalaHcy BigHOCHO

HeBiToOMOl BeJIHUIHHH M.

Q, = 4200 2 .1 (100 - 45) °C.
Kr-©
Q, + Q, = 4200 -2 0.8 kr-(45 — 20) °C +
Kr-°C
+ 900 2% .1 5 xr-(45 — 20) °C.
Kr-°C
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ITigcTasHBIIE Ni BHpasH Vv pIBHAHHA TeIllIOBOTD DANAHCY, OTPHMA-
eMO 3HAYEHHA m, = 0,5 Kr.

Bidnogids: B RacTpyaw Tpefa BIHTH 0,5 Kr KHI'ATKY 14 JOCAT-
HeHHA TeMOepaTypH Boma 45 “C.

L 1

—

Niacymkn

® MMoTpiBHO BUBYMTK ANrOPUTM PO3B'A3aHHA 3a0a4y Ha TennoBuid
DanaHc.

® 3HaTW pPIBHAHHA Tennoeoro Ganadcy:

Qul,u, = Qup-'

Mepeeip cBOI 3HaAHHA

1#%. ¥ migHuid koten maco 20 kr vanuto 50 n Bogu Temnepatypoo 10 °C.
Ay KinbkicTe TennoTyW noTpibHo BigAgaTy kKOTNY 3 BOAOK, Wod BoHA
aakunina?

2%%, 3miwanwn 0,8 kr seogn Temnepatypo 35 °C i 0,3 kr kmn’aTtky. Hka
TemnepaTtypa cymiwi? HAky KinbKiCTb TENNOTWM BioOaB KMM'ATOK? Hky
KiNbKICTE TENNOTW OTpWUMana eona?

3%, Y kanopumeTp, B akomy Gyno 1 n Boau Temnepartypow 20 °C, Ha-
nuni soay temneparypor 100 °C. Hepea peakuia 4ac y kanopuMeTpi
BCTaHoBUNacAa temnepartypa 30 °C. Ckinbky rapsyol BoAWM A0NWNKW B
KanopumeTp?

4%%%_ Y ganopumeTp (man. 55), B
AkoMy aHaxoamTees 200 r sogw 3a
I = 10 *C, noknanu migHe Tino
macoww S0 r TemnepaTtypolo “- -H
I = 100 °C. BwaHau, Aka Temne- I
patypa BCTAHOBMNACA B KanopwW-
MEeTpi. = _

5##%. [na NpUroTyBaHHA BaHHWA Tpe- — —
Ga amiwatyv XonoaHy BoAy 3a
Temnepatypu 11 °C i rapady 3a 7 S Fiy
Temnepatypy 66 “C. Hky KiNbKICTb
XONOAHO! | rapa4oil BoaW noTpiGHo Man. 55
B3ATH OnA onepxadHa 110 n BoaM
3a Temneparypu 36 °C?

6%%¥, B xanopumeTp BNWBAOTL NOXKY Tennoi sogw. MNMpu uboMmy Aoro
Temneparypa abinewmnace Ha 5 °C. Micna BNUTTA We oaHIEl NOXKW
Tennoi BogM Temnepartypa abinewwnace we Ha 3 °C. Ha ckineku
30iNbWKWTLCA TEMNepaTypa B KanopumeTpi (NopiBHAHO 3 nMo4aTtko-
BOK), AKLWO B HBOMO BNWTK LWE TPW NOXKM Tennoi sBoau? Ckinbku
noxok BoaM Byno cnodatky B kanopumetpi? TennoodmiH 3 HABKO-
NULLIHIM CepefoBHLLEM HE BPaxoBYBATM.
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__ Po3nin W

JABOPATOPHA POBOTA N: 2
IIOPIBHAHHA KIJIBKOCTI TEILJIOTH
IIIJ YAC 3MIINIYBAHHA BOOH PI3SHOI TEMIIEPATYPH

Mera. HocnigpuM OIIAX0M ODepeKOHATHCA, 9H CIPABMKVETLCH PiB-
HAHHA TeInoBore OANAHCY Wi 4Hac sMIimIyVBAHHA BOJH piamol TemMme-

paTypH.

Obxagnanng: KAJTOpHMeTp, TepMOMeTp, MipHHE muIiagp 9H MeH-
3YDEKAa, CHRIAHKA, DOCYIHEH 3 BOJOIO.

TeopeTwuni BigomocTi

fAx Bimomo, piBHAHHEA TelIoBOro DalaHcy HDepenbadac BpaxyBaH-
HA V TellToobOMiHHOMY npomeci Beix Tin, mo Baaemogirors. IIpoTe Ha
MPaKTHIL Oe BIACTLCA 3pODHTH He 3aBMIH, OCKLIEKH MOMKIHMBI BTpa-
TH TEILIOTH B HABKOJHINHE cepefoBHmle abo iHINI nponecH, TeILIOBHM
epeKT AKHX BAMKKO BPpaXVBATH. Yepes Ie, JOCILMVIOYH TELI000MIH-
Hi npouecH, 30KpemMa, IiJ] 4ac aMimyBaHHEs BOIHU PisHOI TeMIepaATYDPH,
BAMKJIUBO AKOMOra SMEHIIHTH TAKI BTpATH TeILIOTH, TONL H peayviILTAT
Oyae HamifmimumM, i mocain GinbID MJOCKOHAJHM.

IIna neoro HaWYacTime BHKOPHUCTOBYVIOTH KAJOPHMETD, V AKOIO
HNOABIMH] CTIHKH 3 HOBITPAHHM HOPOMIAPEOM, HOr0O TeILIONpOBLIHICTE
Manda mopieEaHO 3 iHmMEMEA Tigtam#. Ie aMeHIDVe 00MIH TelIoToO
Mi¥ KAJOpHEMETpOM i HABKONMHINHIM cepefoBHIOEeM, IO0 IAE€ IMOIY
CIPOCTHTH PIBHAHHSA, OCKINIBKH MOMHA 3HEXTYVBATH OTJHHM i3 JomgaH-
kie. KpiM Toro, BHKOHVBATH Jociin Tpeba 9iTKO, He a4l Yacy HA
nigrorosay pobory. 'onosHe — e 3adiKcyBaTH cTAH TeNJI0BOI piBHO-
BAI'H, PO OI0 CBIAYATL CTANI NOKA3BAHHA TePMOMETpPA.

OcKIiNBEKHM B IMMKIMEHUX YMOBAX BAJKKO 3a0e3Ne4HTH BHCOKY TOY-
HiCcTh BEMipIOBAHE KAJOPHMETPHYHHM METONOM, 00YHCICHHS KpAIe
pofHTH 3 TBOMA 3HAYVIIHMHA THOPAaMH,

BuxoHanna podoTH

1. 3a momoMoOroK MipHOTO NHTHAPA YH MeH3VPKH BigmipsiiTe B
ckagaRy npubamsao 100 ma xonoguol Bogu i BEMipaiiTe 11 TeMoepa-
Typy (farkaHo MATH BOAV KiMHATHOI TeMIOepaTypH).

2. HanuiiTe B KAJTOpHMeTp NpHEOJIH3IHO TAKY caMy KilbKicTes rapsa-
ol BOOH i BUMipaiTe i1 TeMmeparypy.

3. Obfepe:xHO BAHNTe 31 CKIAHKH B KAJNODHMETD XOJOJHY BOIY 1
Micad BCTAHOBJIEHHSA TeILIOBOI PIBHOBAIH BHMIipAdTe TeMIepaTypy
cynimi.

4. PeayiILTaTH BEMipHOBAHE 3AIIHOITE ¥ TAOJIHILIO.
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BHyTpiWHA eHepria. TennoobmiH

Maca MouaTkoea Maca MouaTkoea Temnepatypa
XONnogHoi| Temnepartypa rapsa4ol | TemMnepartypa cymiwi

BOOM XONnoaHoI Boan BOAW | raps4oi Boau I“nc

my, r t,, °C my, r t,, °C ’

5. O0uHCHITE KinkKicTs TemwnoTH @,, IKY OTPHMAIA X0J0JHA BOJA:
Q; = cmy(t — ty).

6. ObumcaiTe KinskicTe TemmoTH @,, AKY Bimamta rapada BoJA:
Q. = cmy(t, — ).

7. IlopisHaiiTe ogep:xanl saHaAYeHHA 1 3pobiTE BHCHOBOK.

Majire BignoBigl Ha 3aMHTAHHEA

1. Axa poar moepiTpgEOro NpoINapKY B OVIOBL KalopHEMeTpa B I
naboparopHiii poboTi?

2. Yoy DamaHo XOJOTHY BOAY MAaTH KiMHaTHOI TeMoepaTypm?

3. OnimiTe BHTpaTH Tendoeol eHeprii Ha BarpiBaHHA HABKOJIHII-
HEOT'O cepeloBHIOA B Iiii poGori. IlodcHiTeE peayasTar.

MomaTKORl 3aBIaRHEg

Poszp’amxire 3amawi

1. B xanopumerp manwmmau 0,5 wr sogu npu 20 °C. Crinskm
KHII' ATKA Tpeda NOJHUTH B HAJOPHUMETR, 00 B HhOMY BCTAHOBHIIACSH
remieparypa 80 °C?

2. ¥V nopomxHil cTrareEEi yaifEuk Macow 400 r, TeMomeparypa axo-
ro 20 °C, manmnm 100 r okpony. Aka TeMIoepaTyvpa BCTAHOBHTRECH B
TaAlHAKY?

3. Crinexkn Tpeba amimare xonogsol sogu #, = 10 °C i rapauol
t, = 90 °C sopmH, mobd orpEMaTE m = 60 Kr BoJgH 3 TeMIepaTypolo
t = b0 °C?
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__ Po3nin W

BUCHOBKHM OO0 PO34INY |
KoHcneKT TeopeTMYHOro martepiany
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Tennoei ABMLLA B NPWUPOLI NOACHIIDTLCH BHYTRIWHLOW GyO00BOWO pe-
YOBWH | 3MiHAMW B TENNOBOMY PYCi XaO0TWUYHOro pyxy MiKpoYacTUHOK
pe4yoBMHW. EHeprio pyxy i B3aemogii YacTWHOK, i3 AKOI CKNafaeTbCs
TiNO, HA3WBAKTL BHYTRIWHBOK EHEeprie.

BHYTRIWHA eHepria Moxe nepefasgatvca ein Ginskw HarpiToro Tina oo
MEHLU HarpiToro Ao BCTAHOBNEHHA Tennosoi pieHoeark. CTaH Tenno-
BOI pPIBHOBarK Tin xapakTepuayeTbkCA TemMneparypold. Temneparypa
(t) — dizavyHa BENWYMHA.

Temnepatypa — ¢isvyHa BenWYMHA, 9KAa & MIpo cepelHbLOl KiHe-
TWUYHOI eHeprii XaoTUYHOro pyxy MONekyn i atomie gadHoro Tina Ta
XApAaKTEpPM3YE IHTEHCMBHICTE IX TENNOBOrQ pyxy.

® Y cTaHi Tennoeoi piBHOBarK y BCIX TiN CUCTEMW TEMMNEpAaTYpa OfHAKOBA.

TepMoMETPU — NPpUNaaK, Wo BUMIPIOKTE TEMNEPATYRY TiNn, SKi 3Ha-
X0OATECH B CTaHi Tennoeoi pieHoBarw. JAna sMMIiplOBaHHA Temnepary-
pW iCHYIOTE Pi3Hi Wkanu, Haibinew nowwpeHa wekana Lenscia. ¥ wii
Wkani BMaHayeHo ABi penepHi TodkK: 3a 0 "C npuidHaTo Temneparypy
TAHEHHA neoay abo aamepsadHa soau, 3a 100 °C — Temnepartypy
KWUMiHHA BOOW NPW HOPMAaNkHOMY THUCKY.

PeyoBuHa moxe nepedyBaT¥ B TPbOX arperatHUX CTAHAX: TEepOoomMy,
pigkomy, razopomy. PEHOBWHA B KOXHOMY arperatTHoMy cTaHi mMae ¢i-
3WUYHI BNACTMBOCTI, AKI NOACHIOKTE BHYTRIWHL0W HYO0BOKD PEYOBUHM.
Teepai Tina, piavHK i raav nig Yac HarpieaHHA pPo3WKMPKINTLEA | CKO-
POYYIOTECA Mif Yac OXONOKEeHHS.

BHYTpilWHID eHepriio Tina MoXHa 3MIHWMTKU gsoma crnocobamu: BM-
KOHaHHAM poboTK | Tennonepepayen. Akwo MexaHiyuy poboTy BKU-
KOHYE came TiNo, To MOro BHYTPIWHA EHEepria 3aMeHLWYETLCH, a SKWo
S0BHIWWHI CUNKM BMKOHYIOTE poBOTY HAQ TiNOM — WOro BHYTPIWHS
eHepria 3binelWyeTeCcq. Tennonepenada Moxe 30IACHIOBATUCA TPbO-
Ma WNaxXaMmu: TeNNOnNpoRIOHICTIO, KOHBEKLUIEW, BUNPOMIHIOBAHHAM.,
TennonpoeigHIicTeE — nNepeHoc eHeprii Big DiNbL HArPITHMX OiINAHOK
Tina oo MeHLW HarpiTux B pesyneTaTi pyxy i B3aemomil MiKpo4acTHUHOK
Tina. Mig Yac TennonpoBigHOCTI PEYOBMHA HE NEPEeHOCUTLCS.
KoHBEKUIA — nepeHeceHHs eHeprii cTpymMeHamu rasy ado piavHu.
KoHeekuia OyBae npypoaHa i BUMYyLLEeHa.

BUNpOMIHIOBAHHA — BWO nNepenadi eHeprii TeNNOBHUM MPOMIHHAM.
Byob-sike Tino 3a Temnepartypw, Ginbwoi Big aGconwTHOMO HyNA,
BUMYCKAE TEnjoBe MPOMiHHA, L& BWMNPOMIHIDBAHHA TO CWNbHILWE,
L0 BWLLA Temneparypa Tina.

SMIHY BHYTRIWHLOT eHepril MOXHA 0BYUCNWUTH, 3HAKYW, Bif YOro us
aMiHa 3anexuTb. KinbkicTe Tennot Q@ — ue BeNWYKWHA, Ha AKY 3Mi-
HIDETBCA BHYTPIWIHA eHepria Tina nig yac Tennonepenadi. OQMHWURA
KinekocTi Tennoty — 1 .

[MTOMA TENNOEMHICTE PEYOBUHW — (iavdHa BENWYKMHA, AKA NokKasye
KiNeKICTE TEnnoTu, aky noTpibHo HapaTti pedoBuHI Macow 1 kr ons
aMiHK Ti Temnepatypwu Ha 1 °C (3a HarpisaHHa abo oxonogxeHHs Tina).
G = cmAl — dopmyna aAnA po3apaxyHKy KiNbKOCTI TenaoTH, Wo
noTpitHa Ang HarpieaHHs abo OXONOXEHHS TiNa MAacoD M HA 3MiHY
TeMnepatypu At.



BHyTpiWHA eHepria. TennoobmiH

BMNPABHW OO0 PO3A4INY |

Haill eidnosidi Ha sanumanna.

1. Homy pikn i o3epa HarpipalTeCA COHAYHWUM MPOMIHHAM MNOBINbHIWeE,
HiX cywa?

2. Yomy 3anisHi nedi weKOWE HArpieawTh NMPUMILLEHHA, HIK LErnsHi,
ane He TakK O0OBro 3anqIaTeCA TEennumMmmn?

3. Yomy OpyaHWIA CHIr BECHOWD PO3Tae WBMAOLE, Hi¥ YACTHIAT

Bubepu npasunsny eidnosids.

[ ]
]!
L=

1. Axnit BUO Tennonepenayi He CyNpPOBOMKYETLCH MNepeHocoM PeYOBUHK?
® Tinbky BUNPOMIHIOBAHHA. ® BunpomiHioBaHHA | Tenno-
® TinbkKW TennonpoBiaHICTk. NpoBIAHICT.

® BUNpOMIHIDBAHHA | KOHBEKLLS.

2. Akim cnocobGom nepefaeTecs eHepria Big CoHuAa oo 3emni?

® TiNbkKW BUNPOMIHIOBAHHAM. ® BUNpoMiHIOBAHHAM | Tenno-
® TiNbKW KOHBEKLIEK. NpoBiaHICTIO.

® TinbkK TennonpoBigHICTIO.

3. NMuToMa TennoemMHicTe Migi aopisHioe 400 rcflfﬂ . o ue 3HA4YMTL?

® Nna HarpisaHHa 400 kr migi ® [lna HarpisaHHa 1 kr migi
Ha 1 °C Tpeba BWUTpaTUTH Ha 400 °C tpeba BUTPaTMTK
KinbkicTe Tennoty 1 . KinekicTe Tennotn 1 Ox.

® [Ina HarpieaHHa 1 kr migi Ha ® Nna HarpisaHHa 400 kr mini
1 °C tpeba BUTPATHUTH KiNb- Ha 1 °C Tpeba BWUTPaATHUTK
kKicte Tennoti 400 Ox. KinekicTe Tennoty 400 Ox.

4, Axa KiNbKICTE TENNOTM BUOINSETLHCH NMPM OCTUIAHHI WMATKA CTani Maco
200 r sig 30 po 10 “C? MNuroma TennoemHicTs ctani aopisHioe 500 Hrﬂ):G :

® 200 Ox. ® 200 k0x. ® 2 kJx. ® 20 kx.

Po3e’a3ayeaHHAa 3apaaud
1#*, HKky KiNbKICTL TennoTH HeoOxXigHO nepenaty NaTyHHIA pertani ma-
cow 500 r, wobd Harpitk 1T Big 20 oo 120 *C? NMuToMa TenNoeMHICTb

I

Kkr-°C’

2%% Y cranbHid kacTtpyni macow 0,4 kr HarpieawoTe 3 n BogM Big 10
“*C 00 KMNiHHA. HAKy KinkkicTe Tennotw Tpeba nepenarty KacTpyni 3
BOAoW? (3Ha4eHHa NMUTOMOI TENNMOEMHOCTI cTani i BoaW Bi3bMW i3
Tabnuui 8 y nigpydHmMiy.)

3%, Y migHOMY KazaHky macoo 200 r aHaxoouTteea 1,5 n Bogw 3a Tem-
nepatypu 20 “C. Oo skoi TemnepatypW HarpieThCa KasadH 3 BOOOIO,
AKWLO WOMY nepenand KinekicTe Tennotd 447 kQx? (3Had4eHHA nu-
TOMOI TENNOEMHOCTI Miai | Boaw BisbMM i3 TaGnuui 8 y niapy4HMKy. )

natyHi 400

OpicaTOBHI TeMH HABYAJLHHX IPOeKTIE Mo posgiay 1

1. YHIKAIRHE] BIACTHBOCTI BOOH

2. EmeprosbepexvBAILHL TexHOIOTIT

3. Exomoriuni npofieMH TellIoeHEPreTHKH TA TellIOKOPHCTYBAHHA
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2.
3MiHa arperaTHux
CTaHIB PEYOBUHMN

HACTUHAL.
TENJ10BI 9BULLLA




e Kpmcramuni Ta amopdHi Tina. [InaBmenss

1 TBepJHEeHHA KPUCTAJNYHHAX TLII, TpaplKH
ITUX IIPOIIECIB

IImroma Termnora IJIaBJIEeHHS 1
TBepIHeHHA. Po3paxyHOK KLIBKOCTL
TEILJIOTH, IO IIOTPIOHA JIJIA ILTaBJICHHSA
TLIA T4 BUOLISETHCA HEM IILT 9ac Horo
TBEpAHEHHS

Enepria naymmea. Iluroma Temiora
aropaHHd maanea. O0UMcIeHHS RUTBKOCTL
TEeILJIOTH, 0 BHILIAETHCS 3a IIOBHOT'O
3rOpAHHSA IaJIABA

[TapoyTBOpenHs 1 KoHgeHcaria. Kumiaaa
pigmaH. TeMmeparypa KHIIHHS

IImToMa TertoTa IIapoyTBOPEeHHS 1
KoHIeHcalni. Po3apaxyHOR KLJIBKOCTI
TEILJIOTH, IO II0TP1OHA /I8 IIapOyTBOPEHHS
Ta BHUILIAETHCA I YaC KOHIEHCAIT]

y PoGoTa ra3y i napu 3a IXHLOTO PO3IIMPEeHHS

[TpuaIAD i Temwrosux aearyHis, KK
TEIJIOBOT'0 NBHTIYHA. /|BHTYH BHYTPINIHBOTO
3TOPAHHA

e Hanmomarepianu




§ 14.KpwuctaniuHi Ta amopdHi Tina. NnasneHHA | TBepaHEHHA
KpUcTaniyHMx Tia, rpadikv umMx npouecis

AyMKKn Bronoc
A BMBYY, WO BiAOYBAETLCH 3 arperaTHUM CTaHOM TBEpAWX PEe4YOBWMH 3a
3MiIHKU TemMneparyp.

3 § 4 BaM yiKe BigoMmo, IO PeYOBHHA MOXKe NepedVBATH B TPhOX
ATPETATHHX CTAHAX: TBepAOMY, pigkoMy, rasomogibHoMy i 3a neBHHX
VMOB IMEepPeXolHdTh i3 ogHOro cTany B iamuwii. HasegeMo Kinbrxa mopu-
KJaJiB coocTepe:XeHHA 3MIHH ArperaTHOTO CTAHY PEYOBHHH B IPH-
pofai, a TAKOX BHKOPHCTAHHSA NLOI'0 ABHIIA HA ITPAKTHILL:
® 3 moBepxXoHL BONOMMHIN BOJA BHIAPOBYVETHCH, BOJA B piukax i
o3epax B3HMKY 3aMepaae, a HaBecHI xip rame (man. 56, a).

® ¥V MeTanypril MeTANTH BHILIABIAKTE i3 PYIH, 4 TBepial MeTAIH
ILIABJATE A8 OTPHUMAHHSA cILiaeis (man. 56, 0).

® V napoBHx KOTVIAX HA eJIeKTPOCTAHIILAX BOJA NePeXOIHTE B IADPY, a

BiMIIpaATLOBAHA IIAPA 3HOB NEPeTBOPIOETRCA Ha piguny (Man. 56, &).
® V XoIoQHIBHHX VCTAHOBKAX BHKODHCTOBYIOTE 3pijeHi ras

(man. 56, 2).

a4 — NN3aeneHHs MeTanie 6 — napoBei KOTNK Ha
eneKTpoCTaHLIAX

B — XONOAMNLHI YCTAHOBKW r — XMapu, Boga ¥ BOOOWMAX

Man. 56. lNpuknagy 3amiHK arperatHoro cTadHy pPedyoBWHK Y NpUpOoAl Ta TexHiu,
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3miHa arperaTHWX CTaHiB pe4OBUHU

Poarnanemo Tijna v TBepAOMY AUDeraTHOMY CTAHI.
Bu Bxe sHaeTe, [0 BOHAE MAKTE DOJIKPHCTAIIYHY
OymoBy, a iHogi — mMoHokpHcTaniuny. MoHOKpHC-
TANH TPALLIAITLCA B IPHEPOLL JOBOJL BEMHKHX PO3-
MipiB, re0JIOrH 3HAXOJATE MOHOKPHCTAIH KaM’' SHOI
COJIi, KPHIMTANID, KBAPIY. ¥ Mab0paTOpPHEX YMOBAX
BHPOIMVIOThE MOHOKPHCTANTH XA DATATHOX TPOMEC-
JOBHAX midei (man. 57T).

¥ MOHOKPHCTAJNAX MIKpPOYACTHHEKH pO3MilleHi B Man. 57.

CTPOr'c BUSHAYEHHX MiCcOAX — BY3JAX KPHCTANIY- BUpOLLEHi
HuX r'par. lle popeseHo 3a JOTOMOI0I ENeKTpPOH- MOHOKDPWCTANM:
HHX MIKpOCKOOIB 1 peHTTeHIBCLKHX NOCHIIMeHb. a — KBapu,;

[loNiKPHCTAIM CKIANAIOTLCA i3 BeqMKol Kinpkoeri O — KYXOHHa
MOHOKDPHCTAIIE. cine

FAKRIIO KpUCTAIIYHOMY TLIV HepelaBATH eHeprio,
HAIPHKIIAN, HATPIBAHHAM, TO HOro MOMKHA NepeTBOPHTH HA pinumy.

Mepexin pe4yoBHMHW i3 TBEpAOro CTaHy B pPiAKWA Ha3WBaKWTh
nNAaBsAeHHAM.

ITnasreHHA KPHCTANIYHOrO Tijla posNoOYHHAETHCH i BigOyBaeThca
34 IeBHOI TeMOepaTypH.

TemnepaTtypy, aa aKol
TBepae KpucTtaniyHe Tino
nepexoauTe Yy piAKWMIA cTaH,
Ha3WMBaWTE TeMIepaTypoo
nnasneHHs.

Ha auBapHOMY BHpPODHHIITEI
POSIIABJIEHHE MeTaJ, HAIPHKJIAN,
qABYH, PO3IHBAKTE ¥V CcHeniarbsHi
hopmu. Ilix wac ocTHragEs MeTAY
BiH TBepaHe, i 3 GopMu 3a0HPAIOTE
roToBHE BHEHpiO-BigaueBok (Maa. 58).

Man. 58. PoanueaHHa i
TEEDOHEHHA pigkoro Mertany

Mepexin pe4yoBMHU 3 piaKoro ctaHy B TEepAWA Ha3WBaKWTh
KpucTanizauierw, abo TBepagHeHHaM.

Temnepartypy, 3a 9Koil pigMHa nepexoguTe ¥ TEEpPOWA CTaH,
Ha3WBAaKOTE TeMneparyporw Kpucrtanizauil (reepaHeHHs).

Iz moceigy BigoMo, 100 KPHCTANIYHI Tijda OIABAATECA 1 KpHCTAMI-
AaVIOTHCA 3a OOHiew 1 Tiew caMol TemMneparypow. Hanpuenan, soma
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KDPHCTANIAYETRCA, 4 JiJ] IIABHTECA 3a TemmepaTrypu 0 °C; aacte 3amizo
IDIABATRCE i KpHCcTANIayeTheda 3a Temumeparypm 1539 °C.

Temnepatypa nnaesneHHs (Kpucrtaniszauii) Teepgoro tina sa-
neXuTe Big pevyoBMHU, 3 AKOT BOHO CKNafaeThCH.

TemmepaTypa miaasneEHEa (KpHCTANXIZAIIL) € OOHOI 3 XaPAKTEDHC-
THK KOMHOI PeYOBHHHU. 1X BH3HAYAIOTH NOCHIMHHM DLIAXOM i BMingy-
I0TL ¥ TAOIHUOL, AKHAME KOPHCTYVIOTHCH i 9ac po3paXvVHEKIB TelllIOBHX
npouecie (pEB. TaGaEmIo 9).

TaGnuusa 9
Temnepatypa nnasneHHds (KpucTtanizauil) oeaxkux pevyoBWH
(3a HOpManeHOro atMocgepHoOro TUCKY)

Peyoewna | t ..., 'C | PeyoBuHa| t, ., ‘C | PewoBuna | ft_ ., 'C
BofeHb —259 Hartpii 98 Migb 1 085
KnceHb —219 Onoeo 232 YapyH 1 200
AzoT -210 CevHeub 327 Crane 1 500
Cnupr —114 AHTap 360 3aniso 1 539
PTyTb —39 LLHK 420 MnatuHa 1772
Nip, 0 AnoMiHIA 660 Ocmiil 3 045
Lleziii 29 Cpitno 962 Bonegppam 3 387
Kanii 63 3onoTo 1064

Is Tabnmnoi 9 sEgHO, OO0 A30T, KHCEHL, BONEHL, AKI 3a HOPMAIL-
HHX YMOB € rasaMH, MOMYTL HNepexXolHTH B PigKHH cTa®g i MawTh
oy#e HH3LKL TeMOepaTypH IJaBjleHH: (TBepiHeHHS). BEaABIAeThCA,
00 PTYTHHE TepMOMETD He MOMe BUHMIpATH TeMIEPATYVPY, HHMKYY 34
—39 °C, ocKinmbEH caMe 3a miel TeMIOepaTypH PTVTE HepPeTBOPHTLCA
HA TEepie Tino, i TepMoMerp, HalleBHO, BHiine 3 maay. Meran mesii
PO3MIABUTECES ¥ IOJIOHI. A HHTRY PO3MKAPEHHA B eMeKTPHYHHX JIAM-
nax podIATes i3 BOMBGpPaAMA, TOMY IO BiH JIABATLCA 34 TeMIIEDATVDPH
3387 °C (jioro BimHOCATE J0 TYIOILIABKHX METAJIB).

Amopdai Tira za cBoiMH (PIZHYHEMH BIACTHBOCTAMH 3AMAIOTh
IpoMidHe TOJOMeHHA Misx KpHcTadaMu 1 pinmnav#. e, nanpuriIan,
MIACTHIIH, CTeapHH, CKJO.

OcobiaEBocTi TelIOBHX NOpomeciB 3a 3MiHH
TeMOepaTypH HpHCTAJNIYAEMX 1 amopdEHX Tin
BHBYAIOTEL HA JOCHigax.

Mocaip 1. HarpisaTeMenMo cTeapHEHOBY CBIYKY
abo mnactuiaig. Ilnacruiain crae M aKHEM, cBIiIKA
«ILTHBe» . AMopdHE] TinTa He MAIOTE CTPON0 BH3HA-
geHol TeMIepaTypH ILIABJICHHA, BOHH M’ AKIIAIOTE
MOCTYIIORO 3 IMIABHINEHHAM TeMIIEPATYVDH.
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3MiHa arperaTHMX CTaHiB PEYOBUHU

|
T ‘_ l-_-\ .
SW==- . :

Man. 59. MNpuknagw amopdHnx Tin

Anopdri Tina (Man. 59) 3 gacom (kKineka Micanmirs abo porip) mMo-
MYTh CAMOBLILHO IepedTH B KpHcTANIYHHA cran. Hanpurnan, nposo-
pe cKJ0 wepes OaraTo pokiB cTae MYTHHM — KPHCTANI3VEThLCHA; IIpO-
30pHI Mel 4Yeped NesdKHH Yac CTAE HENPO3OPHM; LUYVEepPKa-JILOISHHE
gepesd KiNbKA THMKHIB CTAE HEIPO3OPOI0.

Teopia MET noscHOE e ABHIOE THM, IN0 3 9ACOM MiKpOYACTHHKH
aMopdHOTo Tina poaMiMyIOTECA B IeBHOMY HOPAIKY, IO € XapaKTep-
HHM IJ8 KPHCTAIIB.

Mocaig 2. 3a kimpaTHOI TeMIepPATYPH MOCTABHMO 3AKOPKOBAHY
KoJ0y 31 MIMATOUKAMH JLOLY HA MAJBKY TepesiB 1 BpiBHOBAMHMO
ix. 3avyekaeMmo, JOKH Bechk Jig He poaTaHe, Tod0TO BOJa HOepeiige 3
TBepaoro B pigkuii cran. IlepecBimuyemocs, mjo piBHOBATA Tepeais
He IOPYIIMIACH.

Mig yac nepexogy pe4vyoBWHW 3 OOHOrMO ArperaTHoOro CTaHy B
iHWKiA iT Maca He 3aMIHIDETLCH.

Mocain 3. HanmoBHHMO BOJ00 CKJISHY ILTAIIKY i
IIiasHo 11 3akopryemo. llokaagemMo MIAIMEKY B IVII-
KHI ILmacTHKOBHII maxkeT, obropHEeMo iforo i mokrJa-
neMo Ha Hi9 J0 MOPOSHILHOI KAMEPH XOJIONHILHAKA.
Ha pamor BUTATHeMO oro, posropHEeMo i mofaymmo,
100 3 BOOH VTBOPHUBCA Jif, AKHI BUIOTOBXHYVE KOPOK
i3 IIAINKH, KA IpH OLOMY PO3TpIiCKaNACH, AK e I0-
Kazano Ha manoHky 60. Temep, nobfaymBImE peayiih-
TAT Jociaimy, obepexxHo (Mo He NOPAHETHCH I'OCTPH-
MH CHJIAHEMH VJIAMKAMHE) 3FOpHITE HaKeT 1 BEHeciTh
HA CMITHHE.

Man. 60. Nig,
WO YTBOPWMBECH
Mig 4yac nepexoay pe4oBHMHW NEeBHOI Macu 3 BOOW,
3 OQHOro arperatHoro crtaHy B iHwwiA W pozipeas
ob’em, a oTe, | rYCTUHA 3MIHOKOTbLCA. MAALKY
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Man. 61.
Cxema pocnigy
3 HarpisaHHa
neogy

3 miel mMpUYHHK, 30KpeMa, He MOMKHA, IMod 3amo-
BHeHI BOJ0I BomorimEil Tpydm mepebyBalH Ha MO-
po3i, iHaAKIIe cTaHeThLCA ABAPiA CHCTeMH BHACIITOK
po3pHBY TPYO.

Tpefa sazEauyuTH, Mo 30iapmenHa 06’eMy BOIH
BHACJIMOK KpHCTANIZATIl € BHHATKOM, pPellTa pe-
JO0BHH YV pPifKOMY CTAHI aMeHIODVE cBiil ob’em mipg
HaC TEepIHEHHH.

Mocmain 4. HarpisarHuMeMo IOCYIHHY 3 JIhLOJOM,
AKHE B3AMH 3a Temnoepatypu —20 °C. 3a gomomo-
rop TepMOMETpPA i FOIHHHHKA CTeMHTHMEMO, SK
NpH NEOMY 3 YACOM 3MIHIOBATHMETECA TeMIEPATYPA
PEYOBHEH B NMocyIuHi. CxeMy mociimy moxasaHo Ha
MANIHEKY 61.

OprouacEo modyayemo rpadix sameHocTi TeMIIe-

paTypH pevdoBHHH Bl mepemaHol i KiNBKOCTL TelIOoTH Bij HarpiBadva.
IIng nsoro B CHCTEM] HKOODAHHAT V3J0B¥ BePTHHEANBHOL 0cl BIIHIANA-
THMeMO [MOKA3AHHA TepMoMmeTpa Vv rpagyvcax Ilenwcis, a B3goBHC Topi-
30HTANLHOL 0Ci — Wac HArpisagHd vV XBHJIHHAX, aj:e [NepegaHa TLIV
KELIBKiCTE TeILmOoTH NpAMO OpOIOpIiiiHA 9acy HarpisamHA (Mam. 62).

.. *CH &
40
30
20

Man. 62. Npadik nnaeneHHa @ TBEpOHEHHA NLOOY

Ha mouatky mocjainy TeMmoepartyvpa Jhony cramosmiaa —20 °C, yopo-
NOBE HAMPIBAHHA TeMIepPATYPAa HOro apocTac TPONOPIIHHO Yacy HATDI-
BaHHA, TOKH He gocarge apadenHa 0 °C (gplnaaxa AB rpadika). IIpu
NLOMY JIII DOYAB ILTABHTHCHA, V HOCYIHHI MICTHTLCH CyMim Jasony i
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pogu. Ha IHBO CTOBIYHEK TepMOMETDA 3VIHHACTLCA HA mosHadni 0 °C i
HEe PYXAEThCHA, JOKH Bech JIiJI He DepeTBOPHBCA HA BOAY, X04a TEILIOTA
CIIpaBHO HANXOJHTE Bij Harpisaga no mocyauHH (ginaaka BC rpadika).

Ar we moxce Gymu: mino zpiroms, @ memnepamypa ozo He 3Mi-
HIOEMBbCA?

Komm B nocyauui MICTHTLCA caMe BOJAa, CTOBIMUHEK HAPEINTI 3HOBY
pPVIIAE 3 MiCIA: MOYaBCcd Mpolec HATPIBAHHA BOJH, II TeMOoepaTypa ami-
HIOETLCA IPAMO NponoplifEo yacy Harpisamea (ginaaka CD rpadika).

Ar mu zadaecw, vomy Kymu naxuiie do oci wacy dinawox AB
i CD pisui?

3a remmeparypr 40 'C npEmHHEUMO HArpiBaHHA BOIH, 4 DOCYIHHY
BMIiCTHMO 0 MOPOSHIBHHKA, TOOTO IOYHEMO OXOJOJMKYVBATH BOLY.
IIpunyeTEMO, Mo OXOJOAMYBaAY 3adUpac TeIlJIOTY BiJ BOOH 3 TAKOIO
CAMOK IMBHJAKICTIO, 3 AKOW Harpisad 11 magaBas y nepnoiii gacTami
nocaigy. B neomy pasi nodyaveMo cuMeTpEUHY giramxy DE, mo Bin-
IIOBigae OXOMOMMeHHD BogH. TeMuoepaTypa BOAH CHANAE IPOIOPIIHHO
gaCcy OXONOIKeHHA, JOKH He 3HHU3HTheAa o 0 °C. I 3HOBY CTOBIIYHE
3VIHUHAAECTLCH HA I DO3HAYIL: DOYANIOCA TBEPAHEeHHSA BOIH, VTBOPIO-
eThCA Jix, Vv mocynHHI MicTHTECA cyMim BogH i deogy. CTOBOUMEK He
pPYyXaeThesa, JOKH BCH BOJA He NepeTBOPHTLCA HA Jin (minaaxa EF
rpadika).

Yomy mino oxonodicyroms, a io20 memnepamypa ne aMiHioemses?

CroBoumuK pyioae JOHH3Y, KOMH B NOCYIHHI MiCTHTRCA came Jif,
MNOYHHAETLCA IpOolec Horo oxonomxennsa. Byavemo minaary FK rpa-
(hirka, cumerpiuay aginaani AB marpisanHsa Jb0ony.

fAK BiAOOBICTH HA 3aHTAHHSA, 10 BHHUEJH I 9a¢ BHKOHAHHSA LOTO
nocJainy, BH Ni3HAETECh, 3ACBOIBINHM MATepian HACTYVIIHONO Iaparpada.

| — |

| Mipcymkun
-— Bynory kpuctaniyHux i amopdgHUX Tin NoacHowTs Teopiewn MKT.
® Kpucraniydi Tina MoOXyTe NepexoguTy B pPigkWMA CcTaH — npouec

NnaeneHHs i TEepAiTM — npouec KpucTanizauil.

® TemnepaTtypa, 3a AKOI KPUCTAaNIYHI Tina NNagnATLCH, HA3WBAKTE TEM-
nepaTtypolo nnaBneHHs.

® Kpuctany nnasnaTeCcs i KPUCTaNI3yIOTLCA 33 OAHAKOBOI TeMnepary-
pW, fKa 3aNUILIAETLCA CTANOK NMPOTAroM UMX NpouUecie.

® AMoOpdHI Tina He MaKTh BU3HAYEHO! TEMNEepaTypWu MNNaBNeHHs.

@ Mepeeip CEOT 3HAHHS
1#, 3anMwiK TemneparTtypM KpWucTanisaudi: pioke onoeo, pigke 3aniso,

pigka ctane (gadi B3aTH B Tabn. 9).
2%, HiKMiA i3 meTanie, 3anvcaHvx B Tabnuui, NerkonnaskyiA | TYronnaekuin?
3**, [MNoACHW Npouec nNnaeneHHs Tina Ha ocHOBHI MKT.
4**, Y MOXHA B ANIOMIHIEBIH NOCYAWHI PO3NNaBUTM UMHK? Yomy?
5%%%, JanuMuv TeMneparypu KpuMcTanisauil pigkoro onoea, pigkoro 3a-
niza, pigkoi ctani (oadi esatv B8 Tabn. 9).
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§ 15.Mutoma Tennota nNAaBAeHHA | TBEpAHEHHA.
PozpaxyHOK KinbKOCTi TennoTH, wWo notpibHa
ANA NA3aBAEHHA Tina Ta BMAINAETECA HMM
nig 4ac Moro TeepaHEHHA

. AyMkn eronoc

H amoxy po3paxoByBaTH KiNbKICTL TENNOTH, NOTRIGHOI ANS NNaBneHHN,
a TakoX Ty, WO BUOINAETLCA TiNOM nNig 4ac MOro TEBepOHEeHHA.

IIpogoBxEMO aHANIZYBATH Pe3VILTATH AOCTHINIB 13 BUBYEHHS IIPO-
necis IWIaBIeHEA i TBepIHEHHA PeYOBHH, M0 3'ACYBATH 3aNeKHICTE
norpibmol paa aMiHHM arperaTHOrO CTaHV KimekocTi TemnmoTH Bij xa-
paKTepHCTHE pedoBHHH. Ile momoMoske 3po3yMiTH MaTeMATHYHY dop-
MYJY, 338 AKOK BHKOHVIOTE KiNBKICHI pO3paXVHEH 3MiHH BHYTPIITHLOI
eHeprii Tina 3a Horo niaaBlneHHA i KpHeTATizarii.

Iz rpadika nnasiresHsa 1 EpHceTamnisanil HpHceTarigmoro tina
(Man. 62) BHAHO, M0 DOKH JiJ IJIABHBCA, HOro TeMIepaTYpa He 3Mi-
HIoBaJIACH. JIUlme micada Toro, K Bech JiJ pO3ILMABHBCHA, TeMIepaTypa
VTBOpeHOol BOAH IIOYaJa 3pocTATH. Ale Oij Yac NJIaBJIeHHS HATpiBa4
HAJABAB eHEPrin JLoAy. 3a saxkoHoM a3DepemeHHS eHepril Boma Mama
HA IMOCH BETPAYATHCH.

Ha uo sumpavaemeca enepzia nanuea nid ac naasienns mina?

34 MOJeKVISPHO-KiHeTHYHOI Teopiclo DYIOBH PEYOBHHHA V KPHCTA-
JIAaX MIKPOYACTHHKH NILNTLHO PO3MIMIeH] Vv BY3JIaX KPHUCTANIUHHX I'DAT,
BOHH JIHIIE KOJMHBAIOTLCA 1 He MOMYTEH BLIBHO PYXATHCH II0 KPHCTA-
ay. OTpHMVIOYH eHeprilo 330BHI 3a HArpiBaHHA Tijna, MiKpoYacTHHEKH
MOYHHAITE KOJHBATHCA iETeHcHBHimIe. KoxM Tino HarpiBaeThcd o
TeMIIepaTypPH ILTABJIEHHS, DOPASOK B KPHCTAN TOPYIOVETLCS, KPHC-
TalX BTpadac (popMy, pedoBHHA MNepeXofHThL i3 TBepaoro arperaTHOTO
cragy B pigkwuii. OT:e, Bcd eHeprig, AKY OTPHMYE KPHCTAN Bij Ha-
rpisayda, WicJasd QOCATHEHHS TeMIepaTypH ILIABJIeHHA BETPAYACTLCSA HA
pPYHHYBaAHHEA KpHCTAIIiYHHX I'paT Tina. IIpn mromy 30inemyeTkcda Io-
TeHIIANLHA eHeprigd BaacMoJil MiM YacTHHHKAME, a IX cepelHA KiHe-
THYHA eHEePrifd JHINACTLCH CTANOW, JOKH He 3PpVHHVIOTHA KPHCTAIIYH]
rpata. ToMy H TeMoOepaTypa Tijla, 0o € Mipow cepelHLOI KiHeTHYHOI
eHeprili MIKpOYaACTHHOK, He TiJBHINYEThCSH.

Tenep cTae 3po3yMiIHM, 94OMY HEe 3MIHIOBAJIACHA TeMIlepaTypa Cy-
MinIi BogH i NBOAY MO Yac KpHCTAMIZaiii, xo4a OpH OLOMY TeILIoTa
peYoBHHH Bigmgapajacs oXomogyeaudy. Ilig gac TBepiHeHHSA 3 po3-
IIIABY 3HOB BiTHOBIIOITHLCA KPHCTANIYHI I'PATH, IO CYIPOBOLEYVETE-
¢ SMEeHOIeHHAM [OTeHIlaAnbHOI eHepril B3aeMofgil MIKpOYACTHHOK 1
MNepeTBOpeHHEAM 11 Ha KiHeTHYHY eHeprino IX KOJMHBAIBHOIO PYVXY. 34
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pPaxyVHOK ILOI'0 TeMIepaATYPA PeYOBHHH B Ipomeci TBepIHeHHA ITin-
TPHMVETLCH CTAJION0.

Mig yac nnaeneHHs | KpucTanisaulli Temnepatypa pevYyoBHUHU
He 3MiHWETLCA. ¥ npoueci nnaBneHHa eHepria NornMHaeTbLCH
PE4YOBWUHOK, 4 B pa3i TRepAHeHHA — BUAINAETLCA.

Mocmn 1. Bisemenmo mocyvauEY i3 100 r KomoToro ILOAY 3a TeMIIe-
parypu 0 °C i poamnasumo floro Ha Harpisaui, BigMiTHBIIH Jac, AKHM
I NLOTe 3HANODETRECA. [loTiM moBTOpHMO el Jochiy, po3ILIABHBIIH
200 r Takoro caMoro JboIy. BHABHIOCE, IO AJA MBOTO 3HAJOOGHIOCH
yvasiui finemie gacy, Tobro yaeigl Ginemia KigTsKicTE TeILTOTH.

KinekicTe Tennotu @, sxka notpidbHa ansa nnaeneHHs Tina, nps-
MO MPONOpUifHO 3aneXuTe Big Woro macum m:
Q ~ m.

Mocmn 2. Ha ogHoMy B TOMY caMOMV HATDIBHHKY COOYATKY pOC-
niaasumo 100 r esmumw, a moriMm 100 r asony. Buasuiocs, mo B
NIPYroMYy BHIIAIKY IIpOleCc ILIABJIEHHS TPHUBAB 3HAYHO NOBIOE, TOOTO
N8 PO3MIABICHHA JLOAY 3HAmoOHIAcA OiNbIDa KiNBKicTE TemoTH,
Hi¥ I8 pPO3IJIABJIEHHS CEHHII OJHAKOBOI MacH.

KinekicTe TennoTti, 9ka notpibHa anga nepeTteBopeHHd B PigMHy
TBEpAOro Tina neeHol Macu 3a TeMmneparypu NNaBneHHa, 3a-
nexuTs Big poay pevyoBMHW, 3 9KOI BUroToBNeHe Tino.

KoxxHEa KpHCTATIYHA pedY0BHHA XADAKTEPHIVETECA NUMOMOND Me-
naomoe INIABJIeHHA — (PI3HYHOI BEJIMYMHOI, AKA i BH3HAYAE Killb-
KicTh TemwnoTH, AKa 3HAJOOHTLCHA IUIdA IepesemeHHA 11 v pigkwii cran
34 TeMIOepaATYPH ILIABJICHHA.

KinekictTe Tennotv, 9Ky notpibHo Hapatw pedyoBMHI Macow
1 kr, wobd nepersopuTH 1i 3 TEEpPAOro CcTaHy B piaKWiA 3a
TeMnepaTypu NNaBneHHd, HasWBaKwTe NMHTOMOKD TenaoTo
nAaBaeHHA.

ITuToMYy TemnoTy NJABJIeHHS NO3HAYAIOTE MANOK I'PEOLKOI Jii-
TePOoI . 3 03HAYEHHSA IMHTOMOI TEIIOTH ILIABIeHHA BHILIHBAE, IO
KLTBKiCTE TemLmoTH, 0 TOTPiOHA A4 PO3ILIABIEHHA Tina i3 mesHOI
PeYOBHHHE NOBLNEHOI MACH, BH3HAYATHMETECA TOOVTEOM DHTOMOI Te-
MJIOTH IJABJIeHHSA el pedoBHHH HA MACY TLIA:

Q = im.
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da niew camolo GOPMYIOK TAKOMX 00YHCIITE K1TBKICTE TEILTIOTH,
00 BEILIAETHCA NN YaC KPHUCTANI3Amil Tima macor m.

Axmo BigoMa KiTBKiCTE TeILTOTH €, IO BHTPAYEHA HA POIILIAB-
JeHHA Tila MAacoK M, TO NHTOMY TeIJoTy [JIaBJIeHHA MOMKHA pPO3-
paxyBaTH 3a (hopMyJI0I0:

Q

m
Came miew QopMyION KOPHCTYIOTHCS, KOMH BHIHAYAIOTE ITHTOMY
TEILIOTY ILMABICHHS eKCIePHMEHTANTEHEM ILIAX0M. 3 Hel TAKOM BH-

THO, IM0 OGHHHUIE MHTOMOI TeIIOTH IVIABJCHHA € JNCOYNb Ha Kino-
Hox .
zpam (1 — ). BEKODHCTOBYIOTHL TAKOM KPATHY OLHHHIW KiAoOdNCO-
KT
ke Jlax Lo a JL
=1000 —=10" —.
KT KI' KT

Y rmabaunoi 10 smimeHo BH3HAYEHI eKCHepHMEHTANLHO 3HAYEHHSA
MUTOMOI TEILIOTH ILIABJIeHHA NeAKHX PeYOBHH.

yne na rinozpam: 1

Tabnuua 10
MuTomMa TennoTa NNasneHHd OesKMX pe4yoBWUH
(3a TemMnepaTypu NnaBneHHs | HOPManbHOro atTMocgepHoro TUCKY)

MuTtoma Mutoma
5 Tennora 5 Tennorta
e40BMHA KX e40BMHA KK
NNaBneHHY, NAaBMNeHHs,
Kr Kr
AMOMIHIA 390 MNnaTtuHa 101
3aniao 277 PTyTh 12
30Mn0TO 66,2 CBUHElb 25
Nig, 335 Cpifno 105
Migb 213 LiMHK 102
Hadyranin 151 YaeyH (GinKiA) 14
Onoeo 60,7 HaeyH (cipuii) 100
KuceHk 14 BoneHe 59
Cnupr 110 Onoeo 590
IIpaxnan 3 tadbammi 10 BEAHO, M0 3HAYCHHA MATOMOI TEILTIOTH ILTAB-
JeHAA 0nA meony A, = 3,35-10° H—H{ . ITe oaHAYAE, MO JEOIY Macok 1 Kr
KI

aa 0 °C norpiduo nepepatu 3zoeui emepriwo 3,35 - 10°F T, Toxi pin Beck
poarase 1 nepeiine B piakmii arperaTEWil cTaH. A i 9ac 3aMOpPOMKYBAH-
g 1 xr sogu 3a 0 °C sHminuTecs emepris 3,35 - 10° = (robro ansa
3AMODOIEKYVBAHHA V BOJH TOTPiOHO 3adpaTH TAKY KiMBKICTE TeILTIOTH).
dHAYeHHSA MNATOMOI TeIIOTH ILMABIeHHS amoMmimino A, = 3,9 X

RI‘

3a Temneparypr 660 °C, oorpibmo surpaTETHE 3,9 - 10° M.
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¥a3arareHOIWOYH BHEJIANeH] nocraigui mami, MomHA 3podHTH TakKi
BHCHOBKH:

® 3a TeMueparTypH JABJIeHHS BHYTPIIOHA eHeprid pevoBHHH B
pigkonMy crami Ginbmia 3a BEYTPIOIHID eHeprilo pe9voBHHH Takol
caMol MAacH V TBepJIOMY CTaHi.

® Ilixg gwac kpucranizamii BEIIISETHCH TAKA CAMA KiNBKICTE TEILIO-
TH, AK 1 mig 49ac miIaBleHHA KPHCTAJMIYHOTO Tina 3 Tiel camol
pedYoBHEH TAKOI camMol MAacCH.

® 3a KpHcTanizanii aMeHIMVIOTECA cepelHA KiHeTHYHA eHeprig i
INBHIKICTE PYXY MIKpPOYACTHHOK PEYOBHHH.

Axmo BigoMa KiIBKICTE TeILTOTH €, IO BHTpaAYeHA HA POIILIAB-
JEHHA PEYOBHHH 3 MHETOMON TEILIOTOK ILTABISHHS A, TO MOMHA BH-
3HAYHTH Macy el pedoBHHH 3a (POPMYIOND:

3a mieo QOpMYIOH TAKOMK ODYHCIIIOTE TEILIOTY, M0 BUALISETRCA
3a KpHcTaXizamii Tina mMacomo m.

IIpaxaan po3s’A3VBAHHA 3a0a9

damaga. B niu meranvpriiinoro sasogy sasadTaxmEnm 120 T aamia-
Horo OpyxTy 3a Temneparypu 20 °C (man, 63). Axy RiTeKicTs: TemwmorH
noTpi6Eo nepegaTH GPYXTY AAA Ooro MOBHOTO PO3IIABIeHHSI?

Man. 63. iy meTanyprinHoro aasogy
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Hano: Poss'asanna
m=120 T SanizEnii 6pyxT cmodarky Tpeba Harpitm
t, = 20 °C Biz 20 °C nmo 1539 °C. Ina neoro morpibua
t, = 1539 °C KElTBKicTE TeILIOTH:
;IL _ 2’7 . lﬂﬁﬂm Ql = E&H_'l‘m'{tﬂ - tl}
KI' Tosc
— . . 5 . — el

c.. = 460 I[.TE @, = 460 m—rs 1,2 - 10% kr- (1539 — 20)°C =

sl = 460 - 1,2 - 1519 - 10° [k =
Q@ —7? = 83848,8 MII:x ~ 83,85 I'llx.

3a TeMIepaTypH ILIABIeHHA MeTal Oyie mrasuTHcd. LA mLOro
3HANOOHTLCA KiNBKICTE TENJIOTH:

Q= m=27-10° 2 . 12 10° xr = 3,24 - 10" I\ = 32,4 Tk
KD

SarareHa KimekieTs TemmorH: @ = @, + Q.
@ = 83,85 I'lla=x + 32,4 I':x = 116,25 I''x.
Bidnogide: @ = 116,25 T'll:x, Taky KizbKicTe TennoTHE norpibHo
NepejaTH 3adisHoMYy OpVXTY MJIdA IIOBHOT'O POSILIABICHHSA,

“' Nincymkn
® [MuMToma TennoTa NnaeneHHa | TBepPAHEHHA — ue (iaMyHa Benu4uHa,
Aka MNOKa3ye eHepri, Wo nNornmvMHaeTecs 1 Kr KpucTaniyHoro Ttina
nig 4Yac nNnaeneHHa 3a TeMnepatypu nnaeneHHa abo BMAINAETBLCA
3a Horo TBEpOHEeHHS.
® MuToMa TennoTa NNaBneHHs | TBePOHEHHA KPUCTaniyHux Tin 3Ha-
XOOAWTECA OOCNIAHWMM LUNAXOM | 3aHOCUTRCA 00 Tabnuu.

Q Q

h=—:m=—; Q=% -m
m

A
@ MepeBip cBOT 3HAHHS

1*, CKiNbKKW eHeprii noTpiGHO BUTPATHUTK, WOG poannasuTy nig mMacoo
6 kr 3a temneparypu 0 “G?

2. Y akoro i3 Tin BHYTRIWHA eHepria Ginblie: MiOHOro Gpycka Macolo
1 Kr Npy TemMneparypi nnasneHHa 44 1 Kr poannaeneHol migi npu
Lt camiin Temneparypi?

3*%, Hka HeobxiaHa KiNbKICTE TENNOTH, WOoO B MiAHOMY Ka3aHi Macolo 2 Kr
poannaenT 3 Kr neony 3a 0 °C?

4*%, 3aniaHa pnertane, oxonomxyiodvcs eig 800 °C po 0 °C, poatonuna
nig maco 3 kr, Baatiid 3a 0 °C. Hka maca peTani, fSKUo BCA eHep-
rig, Wo BMOINWMNACL 33 I OCTWUraHHA, Nilna Ha NNaeneHHa Nboay?

5*#% Cpibno macow 120 r oxono[xywTe A0 KpWueTanisauii | nepeTeo-
pPICIDTE ¥ TBEPOMA cTaH. CKINbKKW Tenna npyv UuboMY BUOINWUTLECA, AK-
Lo noYaTkoBa Temnepatypa cpibna Gyna 1050 *C? (Temneparypa
nnagneHHa cpiGna 962 °C, nMTOMa TennoemHicTe cpibna

o509 X

Kr-°C

KL

, NKMTOoMa Tennota nnaeneHHs 105 —— ).

kI
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§ 16.EHepria nanmea. Mutoma Tennota 3ropAHHA Naauea.
O6uyMcneHHA KiAbKOCTI TennoTH, WO BUAINAETbBCA
nig Yac NOBHOro 3ropAHHA nNanuvea

. AYyMKW Bronoc

H amoxy 0DYMCNIDBATK KINBKICTE TENNOTH, WO BUAINAETLCA NPW NOBHO-
MY 3ropaHHI nanJea.

TennoBy eHeprin YacTo OTPEHMYIOTE
IMIAX0OM CHANIOBAHHA PISHUX pPeYOBHH.
IIpprragm TaxkuX pPedYoOBHH: IIPHPOI-
HHUM rasz, BYTimns, gposa, Topd, roprodi
caaHni, nopox. Hallgacrimme BHKOPHCTO-
BVIOTEL TAK] peYwoOBHMHM, SKI IIijg yac ropiH-
HA JAIOTH HAHOLIBIIHI TenaoBHH ederT. Man. 64. Mpouec ropiHHgA
Tarxi pedoBHHHE HAIHBAIOTEL najausom. I'o-
pinHa Big6yvBacThea 0060B AZKOBO 3 JOCTYIOM KHcHIO. AricTeE mammea
3AJIeMKHTE Bl BMicTY B HLOMY Byrenio (mamn. 64).

Ximiuna peakiig ropiHHa Meramy (IpHPOTHOTO Iasy):

CH, + 20, - CO, + 2H,0 + TQ

IMpupopamii raz Ha 90 % craagaerkea 3 meramy (CH,). ITig gac
aropaEEa 1 M* npupogmoro rasy BHmingerhes npmbamano 40 MIT:m
reria. ITing yac ropiemEa BinbyBaloThea xiMivmEi peaxmii a’enmamEa MO-
JeKVI MedKHX PeY0BHH 1 YTBOpeHHS MOJeKVH iHImHX pedosuH. Taxri
peakmili CYOPOBOEVIOTHCHA BHILIEHHAM IIeBHOI KIMTBKOCTI TEJIOTH.
IIixg gac sropaaHdA pi3EEX BHAIB MDAJHBA OJHAKOBOI MacH BHILIAETLCH
pizEa KINBKICTE TelJIoTH. TellnoTBOPHY 3IATHICTE NANMHBA XAPAKTEDH-
3VIOTEH (PIBHYHO BeJHYHHOW, AKY HASHBAIOTE NUMOMON MEniomon
320pAHHA MATHBA,

Muroma Tennota AropaHHAa nanMEea NoKa3ye, AKa Kinekicte
TEennoTu BUAINSETLCA Nig 4yac 3ropsaHHA 1 xr nanuea.

ITaTOoOMY TEILIOTY 3rOpPAHES MAJNHEA MO3ZHAYAIOTE MAJIOK JATHHCEKOK
mitepow ¢. OIHENOED ODHUTOMOI TEILIOTH 3TOPAHHA NANWEA € IOV

. JLax . .
Ha Kimorpam (1 —— ). BHKOPHCTOBYIOTE TAKOM KDPATHI ONWHMII:
EI

Sl S TLsE VLI s Tl
1 = 1000 —/—/—; 1 =1 000 000 —.
KI' KI' KT KT
SHAYeHHES MUTOMOI TEelJIOTH 3ropAHHA PI3HHX BHIIBE MAJTHBA BH-
3HAYAIOTE EKCIePHMEHTAJNLBHHEM IIIAX0oM i BMimyioTs y Tabnmmi

(rabmx. 11).
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Tatnuua 11
MwuTomMa TennoTa 3ropsiHHA nanuvea

Manueo q MAX | Manueo q MOX | nfanueo q MOx
L L] |
Kr KT Kr
NepeeHe Byrinng 34,0 BeHauH 46,0 BopeHb 120,0
AHTpaLMT 30,0 lMac 46,0 MeTtan 50,0
Kam'aHe syrinng 27,0 HadTa 44,0 |AuetvneH 48,1
Eype Byrinns 17,0 AwaencHe 42,7 NpupooHwia| 44,0
nanveo ras
Topd 14,0 |Maayt 41,0 MNponax 42 .4
TpoTun 15,0 Etep 34,0 | Amiak 18.4
NpoBa cyxi 11,0 Cnupt 27,0 KapGon (ll) 10,1
BTHUNOBMWIA oKCK,
Opoea cupi 8,0 CnvpT 25,0
MNopox 3,8 CnuvpTt 19,5
METUNOBMIA
YMOBHE Manuveo 30,0

M

K
3a IOBHOTO 3ropaEEd 1 K Kam’gHOrO BYIinaa BEIingernhea 27 MITx
TellJIOBOI eHeprii.

IIprEcTpoi, v AKUX BigdyBacThcA SropaHHEA NAJHEBA, HAZHBAIOTD
Hazpisayamuy (Dedi, TONKH, TOPLIKH TOLIO).

Io6 noigpaxyesaTH KIiIBKicTE TeONIOTH, AKA BHIIIEETLECHS IPH
MOBHOMY 3ropdaHHEi DamTHBa MACOK M, OOTPIGHO DHTOMY TeILIOTY
3ropAHHA NAaJTHBA DOMHOMHTH Ha Horo macy: @ = q - m.

Ilig wac aropagEa DadHBa, VHACJALIOK HEeMHMHYYHX BTpPAaT, OO Tiia,
AKe HATPiBAIOTEL, BIAECTLCH MepeJATH JIANIe YACTHHY KiNbKOCTL Termo-
TH, AKA BHIIIAETLCH I Yac 3ropAHHA maausa. [Ing omiaeH edek-
THBHOCTL Harpipada BHEOPHCTOBVIOTE Horo koedimienT KopHcHOI gii
(KKI), axuil mosHaAYa0TE MAJN0W IPeOLKOI0 JiTepom 1) (eTa).

ITpuwenan. Jna kwaMm auoro syrinna g = 27 . Ile oaHagae, oo

KoeghiuienTom xkopucnofi gif (KKl) Harpisaya | Ha3UBaKOTL BMU-
paxeHe y BiacoTKax BigHOLWEHHS KiNLKOCTI TennoTH, BUTpavye-
HOI Ha HarpisaHHa Q,,, A0 KinbkocTi TennoT Q,.,, BUAIneHol
nig 4yac 3ropsAHHA Nanvea.

1‘|=Qﬂ'1ﬂﬂ 0% =

A uyn]

Qarp

q-m

100 % .

IIpaxnax po3s’a3yBaHHda 3aaq
Aka RiTEKicTE TEILTOTH BHALTHTECA OPHE HOBHOMY aropaHHL 40 kr

MATHBA KaM aHoro Byrinana? CKineKH BogH ModHA HarpiteE Big 10 °C
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3MiHa arperaTHMX CTaHiB PE4OBUHU

no a0 °C mieo kinekicTio Tenmoru? (JInA gaHoro copry Kam' SHOTO

Byrinna g = 25,2 M .)
KI
Hano: Pozsg'asanna
m,; = 40 kr 34 DOBHOTO 3TOPAHHA KAM SHOTO BYTLILIA
g = 25,2 ks BHALTACTRCA KLTBKicTE TemmoTH:
KT Q= q-m;
¢ = 4200 22K Q=252 100 & . 40 xr =
Kr-°C KT
t, = 10 °C = 1000 - 10% Ik = 1000 M.
t, = 50 °C IIa RiNBKICTE TEILTOTH HiNLIA HA HATPiBaH-
Q — 7, m —? HA BOTH: Q= @,
QE =" mE' {tg_ -l‘.-'j_} - I, =L= ET.
Coe(ty-t)
a . i
[mz]=ﬂm'ﬂf;jc: m, = 1nnnﬂ1; A% 5952 xr.
Hore 42002240 °C
KI-°C

Bidnosids: 3a nosHOr0 3ropAHHAa BHALTATRECA 1000 M@ TelLmoTH,
AKOI0 MOMKHA HarpiteE npubdmmaso 5952 kr sogu ma 40 °C.

T B
Mipcymkn

N— ® [MTUTOMOK TENNOTOK 3rOpPsAHHA NANWBa HA3WBAKTE (MI3UYHY BENWYK-

HY, AKy BUMIpIOIOTE KiNbKICTIO TENNOTK, WO BUOINAETLCH 33 NOBHOMO

Q
aropaHHa 1 Kr nanvea: g=—.

m
® OOWMHMUED NUTOMOI TemnepaTypd 3ropfaHHA Nanvea & «I¥oynb
Ha Kinorpams: &
KIr

® KinbKicTe TENNOTKH, KA BUOINAETHCH 3a MOBHOMO 3ropsHHA nanvea,

3HaAXoOaTe 3a dopmynowe Q =g - m.
® [ManvBo 3ropae B HarpiBayax, AKi XapakTepuaylnTecd KoedilieHToMm
Q

KopWcHoi gii —.
q-m
7% Mepeeip ceoi 3HaHHA
AT LLlo Take ropiHHA?
2%, MoOACHKA BUOINEHHA Tenna nifg 4ac ropiHHa nanvea Ha ocHosi MEKT.
3%, AkWid GIZVWYHWIA 3MICT NUTOMOI TENNOTH 3ropAHHA nanvea?

U 3aBaoaHHe
: 1#%, 3a NOBHOro 3ropAHHs GeHauHy euainunoces 1,63 - 107 KOx Tenna.
Ckinbkn GeH3awHy aropino?
2%%, CKiNbKW COCHOBMX OPOB NOTPiOHO cnanuty, wod oTpumarty Taky
caMmy KiNeKICTb TEMNNOTW, AK 3a 3ropaHHs 1,5 kr GeHauHy?
3%, Hiy macy raay HeoOxigHo cnanuti, wobd Harpitk 3 n sogu eig 20 °C

no 100 °C, skwo Ha il HarpieadHa niwno 60 % eHeprii?
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§ 17. MapoyTBOpeHHA i KOHAeHcalin.
KuniHHA pigMHK. TemnepaTtypa KMNIHHA

. AyMKKn Bronoc

A petansHille BMBYY BiooOMi MeHi TenoBi NPoUuecKu: NApoyTBOPEHHNA i
KOHOBHCAUIA PIOWHA.

ITig wac pomy YTBOPHIOTLCH KANKMKI, ale 3 9acoM BOHH BHCHXA-
10Tk, Kyma sEukae sBojga? Boma Bunapoesyerkesa (mMan. 62). Ile mpu-
KJAN TOTO, M0 PiIHEH MOMYThH HAOVBATH Tazolofi0OHOTO CTAHY.

MapoyreBopeHHs — Ue SBULLE nepexoay pioaMHM B rasonogib-
HWA cTaH (B napy).

€ nBa BEIW DADOYTBODEHHS: SURAPOSYSAHHA 1 KuRiHHA.

BunaposyBaHHS — Ue NapoyTBOpPeHHd, AKe BinbysaeTbcqa 3
BiNbHOI NoBepxHi piaAMHKA.

3a MOJeKVJIAPHO-KiHeTHYHOIO Teopicld OVI0BH DPeYOBHHH MOJIEHY-
JTH pimfHHH OepedfyBaloTh Vv DeanepepBHOMY XaoTHYHoOMY pyci. HacTH-
HA MOJIEKYJI PYXAaeThCeHd BITHOCHO MNOBILNBHO, A4 YACTHHA MAE BEJIHKY
IMBHEIKiCTE. AKmo Taki ModeryIH nepedyBawTs MoGMH3Y Bij moBepx-
Hi pigmEmE, To Ix KiHeTH4yHOI eHeprii BHcTadae, IMod DOJOJATH CHIH
MIMMONEKYVIAPHOrO NPHTATAHHA CYCIOHIX Monexyy. BoHHM BHpHBA-
IOTLCA 3 PIiTHHH YV HOBITpA, YTEOPIOIYH Tapy vV OpocTopl Hag pigH-
Holo. Takmii mponec 1 € BEHOAPOBYBAHHAM, TOOTO TepexoloM piTEHEH
B razomogibemil cTaH.

BigbyBaeThca 1 3BOPOTHHIE IIpoNec: YACTHHA MOJEKYJ IIApH BHA-
CHiTOK 3iTKHeHE Mi co00H Ta MOJeKVIAMH OOBITpA MOBepPTASTLCA

HA3A V PiLIHHY.

Kongerncayia — ue aBMLLE Nepexoay PeYyoBMHM 3 rasonogid-
HOro cTaHy B pigKui.

BrnapoByBaHHA DiTWHE € 3aBXKIH, aje Horo MBHUAKICTE Momxe 6VTH
Pil3HOIO.
Bid wozo saneiscums weudrxicms sunaposyseanna?

Mocmn 1. Ha gEO TapiikE HakaNDaeMo 0 Kpaimii BoaH, CIHpPTY,
edpipy Ta omii. IloGauumo, 1Mo coepmy BHIOAPVEThcH edip, morim —
CIIUPT, OAJL — BOoJa, ONNd BHCHXHe 34 KiNbKa IHIB.

HIeugkicTs BEOAPOBYBAHHSA 3AJEMHTE Big poay pigHHH.
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3miHa arperaTHWX CTaHiB pe4OBUHU

Mocaix 2. HaineMo OJHAKOBY KLIBEKICTE BOMH V CKIAHKY i IDHpOKY
Tapinky. Boga cmoyaTky BUOAPYVETRECH 3 TAPLIKH, A IOTIM — 31 CKIISHKH.

leuakicTe BMNApOBYBAHHA 3aneXuTek Big nnowi noBepxHi
piaMHK: yum Ginbwa nnowa BiNbHOT NOBepxHi piAMHU, TUM
Ginbwa WBMAKICTE BUNAPOBYBAHHA.

Mocain 3. BiasMeno ABl 0JHAKOBI MOCYIHHEHR 3 0QHAKOBOW KiIBKic-
T BogH. Bate amaemo, 010 B KIMHATI € 30HH 3 Pi3HOK TeMIIepaTypOIO.
OmgEy 3 mocyIHH NOCTABHMO HA CTOJNH, a4 APYIY B AKeck TeILe Miclle,
HAPDUEKJIAJ, Ha DaTapen BoasHoro onanerHd. [lepmorn Bunapyerscs
BOJA, IO0 CTOANA B TeILTimomy micii.

LeuakicTe BUNAPOBYBAHHA 3aNeXWTh Big Temnepartypu pign-
HM: 44M BMLLA TemMnepartypa, TuMm Oinbwa wenakicTe BMNapo-
BYBaHHS.

Sasmannga. ITogymail, SK MOMHA NOACHUTH PE3VILTATH POATIIAHY-
THX NOCHINTIBE, BUXOOAYH 3 MOJeKVIAPHO-KiHeTHYHOI Teopil OyaoBH
PeYOBUHH.

Bm B:e 3HAETE, M0 PA30OM 3 BHIIAPDOBRYBAHHAM DiTHHH BiIDyBAETHCA
OJHOYACHO H 3BOPOTHHH Opomec KopgeHcalii. Bia conosinsHIOE nponec
BHIIADOBYBAHHA, AJMKe YACTHHA MOJEKYJ 3HOB IOBEPTACTLCH V pPigu-
HY. AKIIo HA] MOBepXHE PIAHHEH BHHHEKAE IIOTIK DOBITpSA, IPHYHHOID
AKOT0 MOoMe OVTH BiTep, nporar abo BeHTHIATOD V DpHMMimeHHi, TO
BiH 3HOCHTE MOJEKVJIH IIADPH Bill NoBepxXHI piAUHNA, KOHIeHCA1S IIPH-
NHEAECTLCA, A MIBUAKICTE BHIAPOBYVBAHHS 30LIBIOVETLCH.

LWewakicTe BMNApoOBYBAaHHA 3aNeXWTh Bif, HasBHOCTI NoToKiB
noeiTpa Hag piauHOK.

Tenep crae 3apo3yMinEmM, doMy (heHOM IMBHIKO BHCVIIVIOTE MOKpEe
poaocca (Tyr 1 Temmeparypa, i morik mosiTpa), a Boxora OimHaHa
INBH/IIIEe BECYIOVETHLCA YV BITpAHY OOTOAY, HIM ¥V THXY.

B yMoBax, KOJMIM 10 PIAHHE B MOCYIHHI HEMAE IPHUTOKY TeILIa 330B-
Hi abo BiH gy:e DoBLNLEEI, A BEIADOBYBAHHA JOCHTE IHTeHCHBHE, TO
pigmHA BHACIINOK BHIADOBYBAHHA OXoJoIyeThced. Lle BigbyveaeThea
TOMY, M0 il 4ac BEOAPOBYBAHHS PITHHY HDOKUIAITE HACAMIEpDe
«MBHIKI» MOJeKYIH, 4 3aTHINAITECH MOJeKYVIH, AKi MAKTL MeHIITY
cepelHo KiHeTHUHY eHeprin. OTie, TeMIepaTyVpa PiIHEH 3HHKVETE-
ca. IIpuragaiiTe, AKX BH BiYVBAIH OTPOXOJI0AY HA MKIpl, KOJXH BIITHY
BHXOJHIH IMicadg KyImanHa 3 piuxkH i Bac ofaveas BiTep.

Poarnanemo Apyrail BHJ MAPOYTBOPEHHS — KURIHHA.
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Nocain 4. HarpisaTEMeMo BOAYV ¥V Bin-
KPHTIH mocyOHHI BiJ KiMHATHOI TeMIIepa-
rypa 20 °C go ruminaa (man. 65). Coo-
cTepiraTHMeMo 3MIiHH, O[O0 BigOVBAIOTLCH 3
BOJOI0 V MOCYAWHI YOPOLOBH HATDIBAHHSA,
a4 TAKOM BiIMIiYaTHMEMO 3HAYEHHA TeM-
NepaTypH BOJH 3aJesXHO BiJ 4Yacy Harpi-
BaHHEA, TOOTO Bij kirekoeTi TenmoTH, IDO
nepegacThLCs BOAL Bim marpisada.

YiKe 3HaeMO, IOo i3 HarpiBamHAM plIH-
HH 3pOCTAE MIBHIKICTE 11 BHOAPOBYBAHHSA.
-— - Bopgsamra napa, mo BHEHKAE YV IPOCTOPI HAXN
BOJOK, HEBHIWMA, AJIe BHACILMOK 11 0XO-
JIOAMKeHHA B IOBITPI BOHA KOHAEHCYETLCH,
VTBOPIOIYH MAJeHBK] Kpamiai, — caocTepi-
raTHMeMo Hajg NOCYIHHOID JIerKHH TYMAaH.
FAROI0 DOTPEMATH HAJL MOCYIHHOI XOJOILHY
KPHIOKY Bigl KacTpyiai, mobavmmo HA Hil
pesyiILTAT KOHJeHCcAlil mapl — yTBOpeH-
HA KPYIHHX Kpanejlb BOOW, M0 HOCTYIIOBO
CTIKAIOTE 3 KPaw KpHIIKH.

Tum vacoM i3 DOZANBITHM HATPIiBAHHAM BOIH MO0AYHMO, IO HA
nHI Ta cTiHKAX HOCYIHHH ¥V BOIl MOYHMHAIOTE VTBOPIOBATHCA cpibiracTi
pynebamku, ki moerymoso 36inemyoTeeda B 006'emMi. Ile — Ovanbani-
KH [HOBiTp#A, AKe 3aBHIH € POYHHEHEHEM YV Bogi. UuM XonogHima Boaa,
THEM Olremoie B HIH posumHeHO HOBiTpA. 3 HiIBHINeHHAM TeMIIEDATY-
PH PO3YHHEHEe IMOBITPA BUNINAETHCA 3 Hel, YTBODPHHYH Oynblammwu.
IIpu nLoMy BeepeIHuHEY KoMKHOI OVIR0amKH 3 vekoro 00'eMy BOJTH e
BHOApPOBYBaHHA., I3 3binpmerHaMm of’emy Oyasbamor 3pocTae CHIA
Apximena, Aaxa BHIOTOBXVE iX i3 Bogu. JlocATaloud HOBePXHI BOIH,
Oyaef0amKl pO3PHBAITLECA, INAPA BHXOIHTE 13 HEX HA30BHI, V IeHl
gaAC YVEMO 3HAHOMHH HaM IIVM, AKHEH oepelyve sakmnasaio. Chaigom
3a UM HACTYIAE BJACHE KURIHHA.

Man. B5.

HarpieaHHa sogm
a0 KMNiHHA

KuninnHa — npouec IHTEHCHMBHOrNO BMMNapoOBYBaHHA pPiAMHU He
TinbkK 3 TN noeepxHi, a A 3 ycboro ob’emy BcepeauHy bynb-
Gawok napu, Wo NpU ULOMY BUHMKAOTh.

fAxnio 3a OTPHUMAHHEMH VIPOLOBM JOCILTY HAEHMH TODYIVBATH
rpaik 3amesrHOCTI TeMIepaATYPH BOOH Bifl 4acy, TO BiH MATHMe BH-
raan gamanol ABC (aan. 66).

Haxunenwii Bigpizox AB — me Bxe BigoMmi Ham rpadik Harpi-
BaHHA BoaAW. Bim oamauae, Mo TeMIOepaTypa BOOH 3POCTAE NPAMO IPO-
nopuiiino yacy marpieanaa. Ha 25-i XBHIHHI TeMOepaTypa BOIH J0-
caraa 100 °C, i noganoca KHIMIHHA BOTH.

94



3MiHa arperaTHMX CTaHiB PE4OBUHU

Temnepartypa, 3a 9Kol pigu- t, °C
Ha KMMNWTk, HA3WBaThL TeM- o erea ¢
nepaTypoio KHUMiHHS. |

l'opmaoarankaa pinaaxka BC \ma
rpaiky BimnoBigae HarpiBaHHIO BO-
oy nig vac i kunigea. bauusmo, mio 20 — f XB
A TeMIepPATYPA 3aHOIAETRCA CTA- A I T T
JI0I0, NOKH He BHKHIIHTE YCA BOJIA B o 40 W0 B 0 e
MOCYIHHI, X04a Bech Iel Jac Harpi-
BAY MPOJOBMAKYVE NepeIaBaTH BOJL Te-
ILTOTY. 3HOB, AK I 9ac ILIABJIeHHSA
ILOAY, CIOCTepiraeMo ABHINE, KOJIH
TiM0 HATrpiBAITL, A HOro TeMOoepa-
TYpa OIpH OEOMY He NiIBHITYEThLCH.

IIin yac KHONIAEAEA TeMIepaTypa PiTHHH He 3MIHIOETLCH.

=1

Man. 66. Npadik 3anexHoCTI
TEMNEPATYPM BOOW Big 4acy
HarpieaHHA

Homy He 3MiHIOEMBCA MeMRepamypa Kunaavoi pidunu nid wac
i nazpisanna?

Ilig gac HarpipagEda PITHHH T0 TeMOEPATYDPH KHINIHHSA 11 TeMoepa-
TYpa 3poCcTae, NPH [NLOMY 3POCTAE BHYTPIIOHA eHeprisd piiuHEHE BHA-
CHINOK 3POCTAHHSA CcepelHLOI MIBUAKOCTI Momeryn pimmawu. Ilig gac
KHIIEHA eHEepPrifg HATrpiBaYa BATPAYACTLCA HA NPOMOEC BHIAPOBYBAHHA,
Konm MoleKVIH BHIITAIOTE i3 pigmHEH, BigcTadhs MiK HEMH 300i0h-
IOVETHCA, 4 OTHe, 3POCTAE MOTEHIIANBEHA eHeprisg MimMOoIeKyIApPHOI
paaemoxii. Cepegaa KiHeTHYHA eHeprig MOJEKV] IIPH IEOMY 3aJHIIA-
€ThCA CTAJOD, TOMY H TeMIepaTypa KHILIAY0] PIIHEH He 3MIHINETLCA.

Ilix wac oxXomogeHHS BOOH 1 MapH CHOCTEPIraeThes IpOLec KOH-
neHcamii mapH B pigUAY, OPpH OLOMY «IIBHAKi» MOJMeKYIH IOBEpTA-
OTLCA OO0 piiHEH, i cepelHd KiHeTHYHA eHepriga MoOJeKya piauam
30LIBITYEThCS, 38 PAXVHOE WOT0 TEMIePATYDA PITHHH MiATPEMYETLCA
cranow. ITpu neoMy KiNMekicTs Terwmoru, 1o 6yia BUTpAYEHA HA BHU-
NAPOBYBAHHA PiauHH mig 4ac 11 HArpiBaHHA, NOBEPTAETLCH B Ipoleci
KOHIeHCAIl v piaEHY.

TemMoeparTypa KHIIHAA PIIHHA 3AJIe3HTH Bil 30BHIIIHLBOTI'O ATMOC-
(pepHOTO THCKY: NPH 30iNbIDeHH] THCKY TeMIepaTypa KHIMIHHEA 3010k-
ITVeTLCA, 1| HABIAKM, OPH 3MeHINeHHI THCKY — aMeHIIVeTheA. Ha-
MPHEKJIAL, BOJA 38 HOPMANLHOr0 arMocdepraoro Tacky (680 mm pr. cT.
abo npubausao 101 kIla) mae Temuneparypy runoimma 100 °C. Arxmo
poja nepebysae mig tHckom 200 klIla (HEaopHEIAN, ¥V cKOpoBapIi), To
BOHA KHIOHTE 3a Temnoepatrypu 120 °C. ¥ ropax Ha BHcoTi 3 KM aTMOC-
thepHEil THCK cTAaHOBHTE 70 kKlla, OpH MLOMY TeMIepATYDA KHIIIHHSA
pogH mopieHioe 90 °C. ¥ TakoMy <«OKpoIOis KypdAde dAiille 3BaApHTH He
MOMKHA.
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Komxua pignaa 3a HODMANBHHX VMOB MAE II€BHY, BIACTHBY Il TeM-
neparypy kHnimEsa. ¥ tadnami 12 masegeno 3EaYeEHA TeMISPATYPH
KHINHAA 108 JedKHX piiuH, 3Haiiled]l eKCIepHMeHTAILHEEM IILITAX0M.

Tabnuua 12
TeMmnepatypa KUNiHHA Oe9KWX pe4yoBWH
(332 HOPMAaNLHOro aTMOCEepHOro THUCKY)
PeyoBuHa t xun, °C PeuyoBuHa t kmn, °C

eniid -268,92 HaTpiit 882,9
BopneHb 252,87 LunHk 906
Azort -1895,80 Marwii 1085
MoeiTps = —193 CeMHeUb 1745
KuceHb —182,962 |Cpibno 2170
Edip a4.6 ANOMIHIA 2467
BeHawH T0-205 Mink 2540
Cnupt 78,3 Onoeo 2620
Bona 100 Hikenk 2900
Monoko 100 30N0TO 2947
BooHWi poadynH coni 108.8 Sanizo 3200
lMac 150-300 MnartuHa = 3900
nivepuH 290 YpaH = 4200
Onis 310 Mpadir 4200
Mapadin 350-450 MaoniGaeH 4600
PTyTh 456,66 Ocmiii = 5000
Cipka 444 67 TaHTan = 5500
Cinb kyxoHHAa 770 Bonedpam = 5700

3 Tabmuii faurmo, M0 PeYOBHHEHE, AKI ¥ 3BHUYANHHX yMoBax OVBAIOTh
razamMu (BOIeHbL, KHCEHE), 38 BEIHKON0 OXO0JOIMKeHHA NepPeTBOPIITh-
cd HA PLOMHH, M0 KHIUIATE 38 HHABKHEX TeMIepaTyp. A pedoBHEW, dKi
HAM TPAILTAITLECH 3A3BHYANH y TBepAoMY cTaHI (3amizo, mMinek), mipm gac
ILUTABNEHHSA CTAIOTE PLAMHAME | KHILUIATE 34 IVie BUCOKHX TeMIepaTyp.

Ana TUX, XTO0 X04e 3HaTKU Binbwe

BunapoByBaHHS XapakTepHe He Tinkku Ona pigMH, ane A ans
TRepaux Tin. Mpouec BUNApPOBYBAHHA TBEPOWMX TiN HA3WBAKTb CYOni-
maujietn. MNpuknagn cybnimadii: BUMEp3aHHs Ha
BYNMUI BAMMEKY DiNM3HK nicna npaHHba, BUNApo-
BYBAHHA CHIry, Nboay. 3BOPOTHWIA cybniMmauil
npouec, To6to GeanocepedHe NepeTBopeHHd
napv Ha Teepae Tino, Ha3MBalTe Aecybnima-
uiew. Mpuknagamu pecybnimadii € yTBOpeH-
HA NbOAAHWX BI3EpPYHKIE Ha BiIKOHHOMY CKIi
(man. 67), a Takox atMmocdepHi ABMLWLEAa — iHIA

Td MNamopo3k.
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Man. 67. JlkonsHi
BiZEPYHKW HA CKAi



Man.

3MiHa arperaTHUX CTaHiB PE4OBUHU

Aeula KoHOeHcALUT 3aCTOCOBYIOTE Y XONoAWNbHWKaX (Man. 68), nig yac
noByBaHHA NPICHOI BOAM, Y Pi3HWX XiIMIYHWX | TEXHONOTIYHKMX NpoUecax.

AeMLLA KMNIHHA 3ACTOCOBYIOTE ¥ KACTPYNAX-cKopoBapkax (Man. 69),
Y AKMX KpWMILKA MILHO i WinsHO 3aKpuTa, | Boga Harpieaeteca ao 120-
150 °C 3a paxyHok 3binblUeHHA TUCKY B KacTpyni oo (2-5) - 102 kla.
Y cneuianbHWX kKoTnax i agroknasax (man. 70), v AKWX TWUCK O0CArae
104 kMa, Boay MoxHa Harpiti oo 300 °C.

68. XonoguneHwnk  Man. 69. Cropoeapka Man. 70. AeToknae

Niacymkn

® Mpouec NapoyTBOPEHHA — nepexin piovHKM B napy.

® Buaw napoyTBOPEHHA: BUNAPOBYBAHHSA i KMMIHHA.

® Cybnimauia — nepexin Teepooro Tina B rasonogibHuia,

® KoHaeHcauwia — nepexig napW B pPiaMHy.

® PioMHW KUNNATL NMPpKY BU3HA4YeHIA TemnepaTtypi, AKY HA3WBAKTL TEM-
NnepaTypow KMMiHHA.

® TeMnepaTtypa KWMIHHA 3aneXWTk Bifl 30BHILUHLOMO aTMoCchepHoro
TUCKY, 3aNUWAETLCH HE3MIHHOWD Nif 4ac KWMiHHS pPiaMHA.

Mepeeip cBOI 3HaAHHA

1#*. Lo Take kKMniHHA?

2%, lllo Ha3anBalTe TEMNEpaTypolo KWUMNIHHA PIOWHK?

3%, YoMy B ropax Ha nNpuUroTyBaHHA Ki noTpibHo BuTpatwTKk Ginble
racy, Hix Ha piBHWHax?

4%%, Ckinbkw cyxux gpoB Tpeba cnanutu, wob 5 kr neoay, B3ATOrO
npM temnepartypi =10 °C, NOBHICTIO po3nnaswTK, a YTBOpPEHY BOAY
OOBECTH 00 KWMiHHAT

5%*%%, Ha enextponnutui 3 KK 78 % wHarpieanack migHa kKacTpynsa 3
Bonow. Maca kactpyni 800 r, maca sogn — 2,1 kr. Hka NnoTy¥HICTb
eNIeKTPONNUTKM, SKULO NPOUec HarpisBaHHa 00 KMNiHHA Tpueas 40 xB?
Movarkoea TemnepaTypa soan — 15 °C.

6%**, NerkoBwil aBToMOOINE macow 1 T BMTpayae 7 n OEH3WHY Ha
100 km wnaxy. Ha aky sucoty moxHa Gyno 6 nigHATM Ueild aBTo-
MODiNeL, BUKOPWUCTOBYIONKM BCIO BUAINEHY eHeprin?

7%, B KkanopyMeTpi 3HaxoauMThCa oKpin macow 2 kr. CKinkkKu nboay, B3s-
Toro npu 0 °C, tpeba nomictuT B KanopumMeTp, wWobd Woro Temnepa-

Typa 3Huaunace ao 20 °C? TennoemHicTe kKanopumeTtpa 600 %
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§ 18.MuTtoma Tennota NapoyTBOPeHHA | KOHAeHcaLil.
PozpaxyHOK KinbKOCTi TennoTH, wWo notpibHa
ANA NapoyTBOPEHHA Ta BMAINAETBCA Nig 4Yac KoHAaeHcauil

a—

: AyMKKU Bronoc
H amoxy po3s’A3yBaTH 3a0a4i HA PO3PaxXyHOK KINbBKOCTI TENNOTH, No-

TRIBHOI ANA NapoyTBOPEHHA Ta BUAINAETLCH NMif 4ac KOHOeHcauil.

Baxcrmee sBHINe NPEPOIHE — KOJ006ir BomW v OpHpPOJi — OXOILTIOE
Bel Tenyosi mpomecH, Akl BinGyBaOTHCH MmN Wac 3aMiHH ATperaTHOTO
CTAHY pe4oBHHH (Maa. T1).

Ias (napa)

honieHcaling Aecviminanin

§ o 78
T G

Buimapsaomysaninn Cyviutisaiin
. . { 4
:: :.ll‘., Tnepamenns [P \\': ' P
e ne Y -ll'rn-mrlmn " g .
Planua (poaa) Teepae vive (ala)

Man. 71. 3MiHK arperaTtHOro cTaHy pedvyoBrHMA

Harapgaemo, o niasjieHHd 1 TBepAHeHHA KPHCTANIYHOI peY0oBHHH
BiIOVBAETECA 3a CTANOI TeMIepPATYPH ILIABJIeHHA (TBepIHEHHA), a pi-
NHHA BHIOADOBYETECA 3a OyIbL-AK0I TeMmepaType. OcKilsKH BHYTpinI-
HA eHepriga napu 0inemia, Hix v piiunanE, TO BUOAPOBYBAHHA moTpedye
besnepepBHOl mepegadi eHeprii Big Harpisaga afo Bij HABKROJHINIHEO-
ro cepenosrEma. Jlocoign CBITYATE, IO 3a PIZHUX TeMIepaTyp pigu-
Hi 1A BHMAPOBYBAHHA MOTPiOHO HOZAaBATH Pi3HY KiJBKICTE TeILIOTH:
UHM BHINA TeMIepaTypa, 3a Sxol BigiyBaeThLCH BHIAPOBYBAHHSA, THM
MeHIOe noTpidaoe TenaorH. HaliMeHrma JogaTHoBA KiNBHICTE TenJIoTH
nmoTpibHA 3a TeMOepaTVpH KHIIIHHA,

DianyHy BENVYMHY, WO NOKa3Yye, fKa KinbKiCTh TEMNOTHU NOTPIO-
Ha Ans nepeteopeHHAa 1 Kr piaMHW Ha napy 3a nNeBHOI cTanol
TeMnepaTtypv, Ha3WBaKTh MUTOMON TEMAOTOK NapoyTBOPEHHS.
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3miHa arperaTHWX CTaHiB pe4OBUHU

ITuToMy TemroTy HapOyTBOPEHHSA
IO3HAYAIOTE BEMTHKOI JIATHHCHBEKOID
aitepoo L. OpgmEHIE mATOMOL Te-
III0TH APOVTEBOPEHHS € IMoYyIL HA
kimorpam (1 Ik /Kr).

IIna po3dpaXVHKIB KinbKOCTL Te-

Tatnua 13

Muroma TennoTta
NapoyTBOPE&HHA OesKWUX

pe4YoBHvH

(3a TeMnepaTypy KMNiHHA | HOp-
MansHOro atMochepHoro TUCKY)

ILJI0TH, TOoTpidHOI AIg BUOADOBY- MuTtoma TennoTa
BANHA DIIHEW, eKCHepuUMeHTANL- | & ° I OBMHA | NaPOYTEOPEHNS,
HUM ILIAXOM BHIHAYAIOTE HHTOMY BSEADNG
TeILIOTY IMAPOYTBOPEHHS I8 KOMHOL AS'?T 199
piiHA 3a pisHHX TeMOepaTryp. ¥ Ta- Amiak 1370
6nui 13 mapemeHo apauemms muTo- | AUETOH 520
MO TEILTOTH NAPOYTBODEHHS feskmx | 2CH3VH 300
piavMHE 3a TeMIepATYVPH KHIIIHHES 1 Bona 2260
HOPMAJLHOT'O ATMOCHEpPHOro THCKY. MniuepuH 830
IIpukaan. 3a rabauneno 13 ouro- |G 209-230
Ma TEImJ0TA MAPOYTBODEHHS Bomu: | PP 355
B 3aniso 6120
L = 2260 b ITe osmagae, Mo Mins 4820
da Temneparypu 100 °C morpifEo PTyTh 293
~ 2,3 - 10° II:x Temua aia mosHoro | CBMHEUb 855
BHIIAPOBYBAHHEA 1 KI' BOIH. Cnupr 906-1101

Ilin wac koEgeHcanii mapa Biggae

TAKY CAMY KiIBKiCcTE TenjaoTH, AKA oimna #Ha 11 yreopeHHda. Ile mo-
BOJII BellHKA eHepridg, TOMY ABHIOEe KOHAeHcAOil BHKOPHCTOBYVIOTE V
IAPOBOMY onaneHHI npmuMiniens. Horo ocobnmeicrio € womOiHoBaHe
BiITaBAHHA TEILTA HAPOI0, AKA HE TIIBKH 3HUMEVE CBOI TeMIEpATYDY,
NpOXOJA4d BCepeIHHI OMANIOBAJLHOIC NPHIANY, 4 H KOHIEHCYVETLCS
Ha foro BHYTpimHIX mosepxHax. IIpm nhomy 3a KoHgemcanii 1 kr
MapH BEILIAeTECA OaH3BEK0 2300 ][ Temna, a BHACILMOK OCTHTAHHA
1 kr mapu wa 50 °C — mmme 100 m]lx.

Mna sunapoByBaHEA 2 Kr Bojgu 3a Temmepatrypu 100 °C azmano-
OHETECA BABiui OlnemMa KiNTBKiCcTE TenJIoTH Bim Harpieaua, a ILId BH-
MApOBYBAHHA M KI' — B ™M pasis 6inkma.

Wo6 obuyncnuTy KinekicTe Tennotu Q, noTpibHy ana neperTeo-

pPeHHAa piaMHKM MacKu m 3a TeMnepartypy KUniHHA Ha napy, cnig

NUTOMY TENNOTY NapoyTBOPEHHA NOMHOXMWTHA HA Macy piguHM:
Q=L -m.

Aximmo BigoMa KinepkKicTs TelmoTH ¢, IO TiNLIA HA DOBHE BHIADO-
BYBAHHSA 38 TeMIepaTypH KHIIHEA M Kr DiIUHEH, AOd BH3IHAYEHHA
MHTOMOI TeILTIOTH Nnapoyrsopennda L Tpeda @ momiauTa ma m:

L=2.
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Came 3a 1miew GopMyI0K0 BH3HAYAIOTH DHTOMY TeILIOTY IMAPOVTBO-
pPeHHA 3a pPe3yIbTATAMH IOCHiNiB.

SHAIYHE KilbKicTek TemwnoTH ¢, MO MNOLIA HA IOBHE BHIAPOBYBAH-
HA 3a TeMIepATYPH KUNIHHA, 1 TATOMY TeILIOTY IapoyTBOpeRHEA L,
nad BH3HAYCHHA MACH M BHIAPOBAHOI pimuaM ado yreopeHol mapm
Tpeda @ momiauTH ma L:

Q

m=—.
L

¥ BHIIAIKY KOHIEHCANI] NapH MATOMY TeILIOTY KOHIeHCcAll]l, KLIBKICTE

TeILIOTH, L0 IPH HLOMY BHALUIACTLCH, 4 TAKOM MACY VTBODPEHOL PiIHHHA
ab0 CROHIeHCOBAHOI MaApH 00YHCIIOIOTE 38 TAKHMH CAMEME (DOPMYIIAME.

IIpukaan po3s’d3yBaHHdg 3aJay

3amaga. Jamo rpadir samem-
HOCTI TeMOepaTypH Bijg 4acy Harpi-
pagag auada 200 r piguam. Hra e
pimuna? fAxy KinekicTs TemIoTH IIO-

: ; [, X8 TpidHO BHTPATHTH ANA 3JilicHeEHS
0 . T =* nponmecis AB i BC? ¥Vei neobxinmi
napi BiseMiTE 3 TabnmEoe 8, 121 13.
Hano: Pozg’asannsd

;= 28 °C 1. ITowaTkosa TeMoepaTypa pigunm t, = 28 °C.
t,= T8 °C Mo piguay 3a 5 xB marpinm go t, = T8 “C.
m= 500 r Big 5 mo 10 xB TeMmeparypa piidHHE He 3Mi-
JiEH HIOBAJIACE — OTKe, BOHA KHILIa 1 3a meif gac
€ = 2500 KT yedA BHKHAMIIA. ¥ Tabauni 13 sEaxogHMo, IO
T t, = T8 °C e TeMmepaTypoly KMIiHHA COEPTY.

L. =900 E Omxe, pinmEa, SKY HArpiBaJiH, € CHHPTOM.
5 2. Haxunenmii sigpisox AB rpadira Bin-
Qup — NnoBifgae HarpisaEHK coEpTY Big 28 mo 78 °C.
Qpe — ? IToTpibEy ana neoro KinekicTe TenaotrH ob-

YHCANEMO 34 QOpPMYJIOIO:

Q.x = cm(t, — t,).

ITuTOMY TeILIOEMHICTE CIIHPTY 3HaXogumo B Tabmmiri 8.

Q. = 2500 'H}RE_ - 0,6 kr (78 — 28) °C = 62500 .
Kr-©

3. l'opuaoETaneEuii Bigpisox rpadixa BC Bignmopimae KHINEHIO CIIHD-
TY IO [DOBHOTO Horo BHKMNAaHHEA. KimkkicTs TemwmorH, noTpifHEy A18 BH-
KOHAHHA NOLOI0 Opomecy, odumcmioeMo 3a GopMynow Q. = L - m.

CropEcTacMOCE HANMEHITHM 3HAYEHHAM OTHTOMOI TeILIOTH IApPO-
I

KT

yTBOpeHHda cnupry L, = 9 - 10° . Topmi:
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3MiHa arperaTHMX CTaHiB PEYOBUHU

Q. =9-10° 2% . 0,5 xr = 4,5 - 105 Ix.
KT
Bidnoagids:
1. PigwHa, AKY HarpiBaJaH, € CIHPTOM.
2. 8, = 6,25 - 10* I TemnaoTH.

3. Qg = 4,5 - 107 I3 TermaoTH.

wa Nipcymku
— ® KinbkicTe TENNOTK, NOTRIGHY Ang napoyTBOpeHHs, abo Ty, Wo BM-
AinAeTeCcs nNig 4ac KoHOedHcauill, po3paxoByioTk 3a QOpMYNno
G = L - m. 3BM4aiHO Taki po3paxyHKW BMKOHYIOTbL A8 BMNAAKY,
KonW pigvHa abo napa nepedyBalTe 33 TEMNepaTypy KWUIMIHHA.
® [ — nyuToMAa TENNOTAa NApOYTEOPEHHA. L NOKAa3ye, AKa KiNbKICTE Ten-
notv HeoOxinHa, wob 1 kr piguHK, B3ATOI Npy .. NOBHICTIO nepe-
BecTl B napy (afo 1 kr napw nepesecTy B PIAWHY).

2% MNepesip ceoi 3HaHHA
L2 Mpw akiil TemnepaTypi BiOOYBAETECA BUNAPOBYBAHHA BOAW?

2*, lllo opHakoBe B NpouUecax BUNApOBYBAHHA | KMNIHHA? Y yomy pia-
HALUSA MK HAMI?

3%, Yomy NpK KMNIHHI piaWHa NepeTBopETLCA B napy Habararo weua-
e, HiX Npy BANAPOBYBAHHI?

4%, Y1 BuNapoByOTLCA TBEpai Tina?

5% YoMy piaMHa nNpy BUNapoBYBaHHI OXONOMLKYETECA?

6%, Homy MK BiauyBaemMO XONoa, KONW BUXOOWMO i3 pidKK?
7%, YoMy 4ail oCTUrae, Konv MW Ha HLOro Oyemo?

8%, [aHo rpadgik 3anexHocTi
TeMnepaTypu Big vacy ans t, °C
2 kr Bogw. Hazew npouecw,

AKi BiOANOBIOAIOTE OiNEHULAM 1)

rpadika AB, BC. Hka eHepriqa

BMAOINAETLCH B pe3ynbTaTi Npo- ”

uecie AB i BC? _ $ i
9%*. Y 3aniany kacTpyno macow 1,5 . - -

0 1] 20
Kr Hanunu 2,5 n Bogw Temne-

patypot 20 "C. Hka kinekicTk
Tennot HeobxigHa Ang HarpiBaHHA BOAW 00 KMNMIHHA | Noganswomy
NOBHOMY NEpeTBOPEeHHID 1I B napy?

10%*, Hka KiNeKIiCTe TENNOTH BALNWTLCH BOAOK MACOK 2 K 33 0XONno-
mkeHHa eig 100 po 0 °CY Hka KiNeKICTeE TeNNOTH BUOINWTLCA, AKWO
3aMiCTe BOOW B3ATW CTiNLKK X napw 3a 100 °C?

11*%%, NlaTyHHWA KanopuMmeTp mMaco 145 r micTutse 280 r sogn 3a 0 °C.
Y Hboro noknanu 40 r neogy 3a —10 °C i enycTunu BOOgRHY napy 3a
100 *C. Temnepatypa cymiwi ctae 20 °C. BM3Ha4Y mMacy napu, sKy
BNYCTHUIW B KANOPWUMETP.
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§ 19.Poborta rasy i1 napm 3a iX po3LIMpPEHHA.
MpuHUKMN Ail TennoBUX ABUryHiB.
KK tennosoro asuryHa. [IBUryH BHYTPIWHBOrO 3ropAaHHA

.

AyMKWU Bronoc
A ByMBYY hianyHi ocHOBK poBOTK TennoBWMX OBMIyHIE. H 3Moxy OaTtu
BiONOBIOi HA Taki 3anKMTaHHA:

® Ak suxopucmami sandcy sHYMpPilHbOL enepzii Ha Kopucms nwoduni?
® Ak 30 paxynox sHyMpinboi enepzii sukonamu mexanidny pobomy?

Bigmosingsh ma mi 3amHTAHHSA MOM-
HA OTPHMATH 3 PE3VILTATIE TAKHX
(hizuyHUX mocraigis.

Mocmin 1. HamrneMo TpoXH BOJH
B OpobipKy, saxkopkyemo I 1 marpi-
BATHMeMO 11 v moaym’l cIHHpPTiBKH.
3 "acoM BOJA B3AKHINTL, i cHIa
THCHKY YTBOpPEHOI DapH BHIOTOBXHE
npookry (Maa. 72).

Bucnosox. ¥YHACIiIOK pO3ITHPEH-
HA napu 6yJa BHKOHAHA MeXaHiuHa

Man. 72. BMkoHaHHA MexadidHol pobBora 3 mnepemimenHs npodkH Ha
poBoTh Napoi nesKy BLICTAHE.

Mocaixg 2, Bissmenmo muaimgp ia
nobpe TPHOACOBAHHM IIOPITHEM, HA
AKOMY BCTAHOBJEHO THpPIO (Mamn. 73,
a). HarpisarTumemMo ras mijg mopim-
HeM. Hepes gedaKHd 9Yac CHIA THCKY
ra3y Ha I[MOPIIeHE [NePeRBAMHTE BATY
rHpi i BHACHIZOK POSLIHpPeHHS HAa-
rpiToro rasy nopieHbs HiTHIMeThCH
i mepeMIiCTHTE THPID Bropy.

Bucnosor. YHaclainox Harpisan-
Hf I'ad BAKOHYE MeXaHIUHY poboTy
3 NepeMillleHHS BAHTAMY HA MERHY
BHCOTY.

AKOo OpHOHHATH HArpiBAHHSA,
raz mig mopimHeM O0X0JoHe, CHIA
THCKY a3y CcTAHE MEHIOOH 34 BATY
rupi, nopmeds Ovie ONyCHATHCH,

Man. 73. YHacnigok HarpisaHHa ]
ras y LWniHAapi BUKOHYE MexaHiuAay pofoTy NpH OBOMY BH-
MexaHiyHy poboTy KOHYe cHJa Baru (Man. 73, 0).
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3MmiHa arperaTHUX CTaHiB pe4OBUHU

Takuii coocid mepeTBOpeHHA TellMoBol eHeprili B MexXaHiYHY IILIA-
XOM BHKOHAHHA pPofOTH MOKJIANEHO B OCHOBY Jil TeNJIOBHX JBHIVHIB.

TennoBuid ABHIyH — UEe MallWMHa, WO YacTKOBO NEpeTBOpIoE
BHYTPilWHIO eHeprilo nanMea Ha MexXaHiuHy eHepriio.

1824 pory dpaHnyV3EKHE BYcHHI
Cami KapHO BCTAHOBHB, IO TEILIO-
BHH NBHI'VH DOBHHeH CKJIAJATHCH i3
TAKHX d9acTHH (Man. 74): Harpisaug
(mepeno Temna), poboue Tinmo (raa
afo mapa), oXoJXoIKyBa4 (30KpeMa,
30BHIIDHE cepepoBHINE).

Bing marpisaya nepefaeThcid Kilb-

Harpieay |,

KinbKiCTb
TEennoTH
a4

KicTs TennorH @, pobouomMmy Timy, BukoHaHa
3aBIAKH YOMY BOHO HATpiBaeThCcH poGora A
oo TeMomeparype f; i po3IITHPIOETH-
ca. IIpm meomy pofioue Timo, HaTpH- KinskicTk
KJAN, pyXae mDopuieHs ¥V MHTIHAPL 1 TennoTu
BHKOHYVE MeXaHI9HY poboTy. Q:

[IIod TemIoBHH ABHIYH BHKOHY-
BaB poboTy TpHBAIHI Yac, BiH Mae Oxonomxyea | 1,
NPADIOBATH HepiofHYHO, [IOBEPTAIO-
g@ pododye TinOo YV BUXIIHWIT cTaH. Man. 74. CknapoBi TennoBoro
Il moBepTAHHA MOPIIHA B ITHIIH- OBWryHa

npi v BHXiHe IMOJOMeHHS BHEOPHC-

TOBYETLCH YACTHHA Bie olep:xmaHol MexaHivaol emeprii. IIpm ohomy
BOHA BHTPAYAETLCA HA NepeMillleHHEA MOPIMHA i ¢cTHCKAHHS poGoworo
Tina. YHM HEMYA TeMIOepaTyvpa pobdodoro Tila, THM MeHII Oi BETpa-
TH. 18 sEE¥eHHS TeMIepaTyvpH pobodgoro Tima go ¢, @ norplbEmit
OXOJOJKYBAY, AKOMY pobode TiMo Biggae KigskicTs Temrorm Q.. ¥ pe-
SYNLTATI BUKOHAHA 34 [NOBHHH MHKJI Oil TeILTOBOrO IBHUI'VHA KOPHCHA
pobora Gyae Gineima aa Hyas: A > 0.

Burxomama JBUIrVHOM MexaHiuHa poboTa A 3aB¥IH MeHIIA Bif
KinsKOoCTL TenmoTH §, 100 BUIINAETLCA Il Yac 3ropAaHHA HAJTWBA.
ITo-mepme, AK BKA3AHO BHIME, pobode Ti0 IPHHIETIOBO MAE IepeIaTH
OXO0JOYBAYY [IeBHY KINBLKICTE TeIlIOTH, IO-JApyre, 3aBAIH € Hewi-
HYYi TemLmoei Ta MexamigHi BTpaTH eHeprii (HeigeanbHA TEILNOi30/1Aida
TACTHH MAIMTHHH, MOJOJAHHA CHJI TEPTS TOIIO0).

Hum 0lapmy YACTKY Bil KiNMBKOCTI TEILIOTH, M0 BHALIAJIACH IiJ
qac 3ropAHEA MANHBA, TEIlJOBHI IBHUI'VH IepeTBOPIOE HAa KOPHCHY Me-
xamigay pobory, THM BiH ederTHBHImMEAEH. EdQeKTHBHiCTE TeILIOBOTO
NBHUI'YHA BH3HAYAWTEL (PI3HYHOKW BeIHYHHOW, AKY HAZHBAIOTL Koedi-
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micaronm xopucHol mii (KKI). Koedinierr wopmcHol il Teniosoro
OBUIVHA [MO3HAYAKINTE MAJIOK IPelLKOI0 IiTepoio 1 (eTa).

KoedghiyienTtom kopucHol gif n Tennoeoro ABUryHa HaaueawTb
BUpa}eHe y BigcoTkaX BigHOWeHHN KopWCcHoi pobotu A, BK-
KOHaHOl ABMryHOM, A0 KinskocTi Tennoth @, wWo Buainunacs
nig 4yac 3ropsHHA Nanvea:

Man. 75. TypGina

OckinexkH A nMenme @, To KoedinieET KopEcHOI Oil 6Vib-AKOr0 Te-
ILTOBOrO JABETYHA s3asxau menmie 3a 100 % . KKJI nepimmx nmapoBMx
Mamue cranoBwe aume 1 %, KKI aesuryuis mapososis — 5=T7 Y%,
CY49acHL IBHI'VHEH BHVTpPIIMHEOrO 3ropaEHE:a MaioTe KK 3540 %.

Binknia gacTHEHA OBHIVHIB Ha SeMid € TelmoBHMHE. CaMe BOHH JAKOTH
eJIeKTPOeHePIiln, € cepleM MAailyke BCIX BHOIB MIBHIKICHOI'O TPAHCIIOPD-
Tv. Cy4acHa MOJHHA He MoXXe o00xXoIHuTHCA Oes HHX.

Buau TenIoBHX NBHTYHIB

Ilaposa 1 razosa Typdima (ma.
75). 3acTOCOBYIOTE HA TEILIOBHX i
ATOMHHX eJeKTPOCTAHIIAX, V Iaso-
TypOiHHMX IBHIVHAX, B aBiamii pns
nepeTBopeHHs TelaoBol eHeprili B
MeXaHIdHY.

PeaxTupami asaryH (Man. T6).
3aCcTOCOBRYIOTE B PAKETAX, DeAKTHB-

Man. 76. CydyacHWA peakTUBEHWIA HHX JiTaxax.
OBWUryH niTaka
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3miHa arperaTHWX CTaHiB pe4OBUHU

NBHryH BHYTPIMHEOTO 3ropapEd. OQHOH 3 HARNOIMHEDeHIMHX Te-
ILIOBMX MAMAH € JsuzyH sHYMPIWHbOZO0 320PAHHA, AKHN 3acToCO-
BYIOTE B ABTOMOOINIAX, TeILIOBO3AX, TEILIOXOJAX, JiTakax Ta iHNIMX
TPAHCIOPTHHEX 3acobax. ¥ TAKOMY JBHI'VHI HAJHBO 3ropde HE 330B-
Hi IBHUTYVHA, A BCepeIHHI, [0 Oa€ 3MOI'Y 3HAYHO 3MEHIMTHTH TelJoBi
prpatTi emeprii 1 migsrmaTn KK]L (v cyuacHux aeuryHis 20-40 %).

ABuryH BryTpiwHsoro zropadHa (0B3) — rennoea ma-
WKMHa UMKNIYHOT aii, ¥y AKii nanueo 3ropse B podovii
Kamepi asuryHa.

Poarmanemo OyIoBY HAHTPOCTINIOND YOTHPHTAKTHONO NBHTYHA BHY-
TpimHELOTO 3ropAHEA (Man. 77). CepoeMm OBHETYHA € ULIiHdp 3, Vv AKOMY
PYXAETECA NOPUIEHE 8, 3ROPOTHO-NOCTYIANLHHN PYX AKOTO 3a JOIIOMO-
roX KpUusoWUNHo-WamMyHHozo Mexanismy 9 nepeTBoploeTkcda Ha obep-
TOBHEH pPYX Kodinuacmozo eéaia 1, HA AKOMY BCTAHOBIIEHO MACHBHHIA
Maxosuk 2. BnyckHuil kranan 5 aBTOMATHYHO BiIKPHBAETLCA PO3IO-
OIiMBEHAM MeXaHisMoM V¥ ToTpiOHHIA

MOMEHT 1 "Hepes HLOI'O B OUJIIHAD MNankHa 6 BignpaukoBai
IocTynae naisbhHa cymiw (mapa OeH- GyMiLl | ra3un

aHHY Ta NoBiTpa abo roproYmEi ras), —

AKA 3aNANIOETECH ceiukoi 6 3a mo- 5] 7

IIOMOT'0I0 eJleKTpH4YHOol icKkpHa. Hepea
ABTOMATHYHHN suUnYcKHULD KaAdCnaHn
/ BHEKHIAKOTHCA B armochepy Biju-
NpaAnLOBAHI M'A3H.

3a TeMIepaTypH OpPOAVETIB 3ro-
paHEA nDansEel cymimi  1600-

4]

1800 °C THckK rasy B Kamepi aro- LaTyH
PAHHSA pPi3K0o OiABHINVETLCS, BHA- 2

CALIOK YOoro NOpIIeHL PYXaceThCs

BHH3, HOro pyX HepelacThCd BaJy 1 9

H mani — KomecaM asToMoOLIA.
Koxenii nuka poborH JBHIYHA

BHYTPIIMHLOTO 3ropAHHA BLIOVBACTD-

CHA 34 ABa 0DepTH KOJMIHYACTOrO BAJA

Kpueowmn

Man. 77. Byooea geuryHa
BHYTPILWHLOrO 3ropaHHNA:

1 CHIAJAETRLCH 3 YOTHPLOX IIOCH1I0B- 1 — Bich KONIHYACTONO BANA:
HUX mponeciB — maxmis (Man. T8). 9 — MaxoBMK: 3 — LMNIHAD:
® I rakT — Boyek. BHacuminok 4 — Kamepa SropsHHS;
pyXy HDOpOIEA BHH3 BigOyea- 5 — BOYGKHWA Knanad;
ETHCA BCMOKTYBAHHA [AJTh- B — ceiyka 3ananioBaHHs;

HOI cyMimi wepes BigKpPHTHI § — BUNYCKHWI Knanaw;

BIYCKHMI KIAIAH, BENYCKHM O — MOPLWEHs; 9 — KpMBOLIMAHO-
LWATYHHMK MEXAHIZM

KJIATAH IPH NEOMY 3aKPHTHIA. i
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II raxT III raxT IV raxT
Cracaensana Pobont xan Bumyck

. 78. PofoTta ABWMryHa BHYTPIWHLOMO 3ropAHHS

® II rakT — crucHennd, O0uasa knanagn aaxpuri. ITig wac aso-
POTHOMO PYXY NOPIIHA CYyMim cTHCKAaeThed, il TeMIOepaTypa mijg-
BHIOVETLCA. ¥ BepXHIN TOYNOl NOPIODHA CTHCHYTA CYMIII 3alaII0-
EThHCHA eNeKTPHYHOK ICKPO Bi CBIYKH 3amallBaHHIA.

® III Takr — podoumii xin. O0maea kaanagn sakpuTi. Cymim M-
TEBO CHANAXYVE, POSMMHEPIOETHLCA 1 THCHe HA NOpPIIeHL. 34 JOIO-
MOI'0K KPHBOMIHIIHO-IIATYHHOIN MeXaHiaMy PYX ODOPIDHA Hepejla-
eThCA KOJIHYACTOMY BANY, 3'€THAHOMY 3 KOJECAMH ABTOMODiNIA.
ITixg wac poboworo XoAy DOPIIHEA 34 PAXVHOE BHYTPiMERLOL emeprii
NPOJVETIE 3ropaHHA MATHBA BHKOHVETECH MexaHiuaa poboTa.

® IV Tanrt — sHnycr. lloplmeHs DOoBepTACTLCH V KpailHE BepX-
HE MOJOMEeHHSA, BHMTOBXVIOYH BIiIOpaANLOBAHI radd depes Bil-
KPpHTHH BHOYVCKHHH Kranman. BoyeKEHE HIanad OpH ObLOMY
3AKPHUTHIL.

Pyx mopmasa nig gac «HepoDOYHX »
TAKTIB, A4 TAKOM CTHCHEHHS OANLHOIL
cyMminii BigfyBaeThcHa 3a PAXVHOK Ha-
KONE4YeHol yVOpoJgoBMX pobodoro xoay
KineTH4YHOI eHepril MAacHBHOI'O MAaXO0-
BHEA.

B asToMoOiIBEHHMX ABHI'VHAX 3BH-
gaiiHO BCTAHOBJIKIOTEL 4—8 muninapis,
NpH OLOMY Il Yac KO¥HOTO TAKTY B
OJHOMY 4YH JBOX ODHIIHApax Binbvsa-
eThCA pobo9Hil Xij, 1 KoaiEgacTHI BaX
10 Yep3i OTPHMYE eHepriln BijJ IopIi-
His. Takxi geETYEE Kpaimme sabeameuy-  Man. 79. CyvacHmii
10TL piBHOMIpHiCTE ofepranps Bajma i 0araTouMniHApOBMKA
MAIOTH BeNHKY MOTYXKHIiCTS (Mam. 79).  28TOMOGINEHWGA ABMryH
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3MmiHa arperaTHUX CTaHiB pe4OBUHU

Temrosl IBUIryEH i mpodaeMH eKoJaoril

BHKOpHCTAHHSA TEILTOBMX JIBHIVHIB IMOB'g3aHe 3 BEIHKHMH eKO0JIO-
riveanMH npobaemama. I1ig gac poGoTH TeIllIOBEX ABHTVHIE HAMHOLIL-
oMy 3abpyIHeHHI0 OignacThcedA mobBiTpa. Teepnl YacTHHEH ORIV 1
caxi 3anuawioTs arMocdepy. e e TpUYEHOID NOMITHHX 3MiH DOTOIH
(moxomomaHusa, 9acTi TyMaEH i gomli, cmor). BUKREIH cipamecToro ra-
3V  OKCHIIB A30TY € NPHYHHOK VTBOPeHHA KHCIOTHHX pomiis. Ilig
gac podOTH TeIlJIOBHX JBHIVHIBE BHALNAETHECHA BYIJIEKHCIHH Tas, AKHH
pazoM 3 MapaMHd BOIHM NOPH3BOAHTE M0 NAPHEKOBOr0 edexTy, MiIBH-
IMeHAES TeMIepATVDPH HAa NoBepxHi demi.

Hlnsaxy 3awxeHHs 3a0pyVIHeEHA HABKOJHIIHLOTO CepegoBHINA:

® 3amicTe DEH3MHOBWX OBWIYHIB 3aCTOCOBYBATW €NeKTPOABMIYHW, LD
NPawionTe Ha akymynartopax, abo ABUryHM, Aki BUKOPWUCTOBYIOTE K
nanveo BOAEHb;

® HAa TENNoBMX eNeKTPOCTAHUIAX 3MeHLUYBATW LWKIONWBI BUKWOW;

® MOWYyK YMCTOro Nanvea;

® BUKOpUCTaHHA eHeprii CoHUA, piYok, BITPY, TEpManbHUX [KEepen.

IIpaknan po3s’dA3yBaAHHA 3a1a9

damaga. ApToM0obLIE pyXaeThed 31 mBEAKIcTIO T2 KM/ Tog. IToTy-
HicTh IBHTYVHA BHYTpimHBOTO aropanas 60 kBr, ioro KKII — 30 %.
Bruamaure BUTpATH DeH3HHY HA 1 KM ILIIXY.

Hano: CI Poszs"aszanua:

D= 79 KM 20 M Kopucra w™exanigyma pobora,
ron e BHKOHAHA JIBUTVHOM 38 PAXVHOK

N = 60 xBr 6 - 10* Br eHeprii sropaEHEa DeH3HHY!:

n=30"% A=N-t

g = 1 KM 1-10% m 3a osmavenEam KK]JI Tenrosoro

A
g = 46 MA - 146 - 107 % ABHIYHA T1=E-1L'"J Yo, me @ —
ET

m — ? KiMBKICTE TEILIOTH, M0 BUALIAIACH
B Pe3yJbTATI 3ropaaHa OeH3HHY.
A N-t
3eigen @=—-100 % =——-100%.
m n

B peayasTari aropaHHA M K OPH3HHY BHILIAETHCH KLIBKICTE Te-
naoTl @ = m * g, Je ¢ — OHTOMA TeILIOTA 3ropAHHEd OeH3HHY. 3 OHX

A N-t
Bupasie pENIHBAE: m-g=—-100 % =——: 100 %, 3Bigku maca coa-
n n
N-t : 8 .
neporo bemsmpy m=——>-100 "% . Yac pyxy asromobinag t=—, Tomi
q-m v
m=—""%_100 %.
g-v-m
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3 VYMOB samaul m=

4 3 0

m KI
4.6.10" 2% 90M 200, 4,6-107.6.10°
kS
KT C

= 0,217 mr.
Bidnosids: BHTpaTH OeH3HEY Ha 1 KM muaaxy m = 0,217 kr.

T
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MNigcymkn

® [a3 i napa 3a PO3WWPEHHA MOXYTb BUKOHYBATW MexaHidyHy pofo-
TY — Ue BUMKOPWCTOBYKOTh Y TEMNOBWX OBMIyHAX.

® Bynoea TeNNOBOro ABMMyHA NOBMHHA BIANOBIOATH CXEMi: Harpisay —
pofGoye TiNo — OxXonoaxysay.

® OCHOBHI BUOW TENNOBMX OBWIYHIB: napoBa (rasoea) TypbiHW, peak-
TWBHI OBUIYHW, OBUMYHW BHYTPILLUHBOO 3ropsiHHS.

® KKk (koediuieHT kopucHol ail) TeNNOBMX ABMIYHIE 3HAXOAWTLCA 3a

A
G OPMYNOID 1]=Er1ﬂﬂ %, ne A — kopucHa poBoTa, BUKOHAHA Te-

NAOBAM OBUMYHOM B PE3YNLTATI NEPETBOPEHHA HWM KiNbKOCTI Tenno-
™ @, Wo BUAINMNAca Nig Yac 3ropaHHA Nanuvea.

® TennoBi ABWMYHWM WKMPOKO 3acTOCOBYIOThH Y MAalWWMHOOYAYBaHHI i HA
EeNeKTpoCTaHLisaX.

® BUKOpPUCTAHHA TENNOBWX ABWIYHIB FOCTPO NOB'A33aHe 3 eKONOoriYHUMMK
npoGnemami.

MepeBip CcBOI 3HAHHA

1*. Y tennosomy OeuvryHi eugingeteca 800 0w eHeprii, Nnpu UbOMY BM-
Tpaty ctaHoenaTe 480 J#x. 3Haigw KoedilieHT KOpPWUCHOI Aii ABMryHa.

2%*%, 3HalgM KoedilieHT KOpWCHOI Al TPakTOpPHOro OBWMMyHa, WO poa-
BMBAE NoTyxHicTe 95 kBT i BMTpadae 3a 2 rog 50 kr gv3ensHoro
NanvBa (Qus. nanwes = 42 MIDK/Kr).

3%¥, 3Halgn kKoediuieHT kKopucHOl Al napoBol TypGiHWM NOTYKHICTIO
500 MBT, wo 3a 0,5 rog suTpayae 87 71
OW3eNLEHOro nanvea.

4¥%% HKy cepefHw nNOTYXHICTE PO3BM- /
BAE [OBWIYH MOTOUMKNA, HAKWO MNpw
wewngkocTi pyxy 108 km/ron euTpa-
Ta GeHawHy cknapae 3,7 n Ha 100 km
wnaxy, a KoedildieHT KopucHoi ail 25 %7

Ang TUX, XTO Xo4e 3HaTtu Binbwe

Y pO3BWTOK CBITOBOI pakeTHO-KOCMIYHOT W
aBialliiHOl HAayKM | TEXHIKM CBill Ynmanuii
BHECOK 3pobunn npeacTaBHMKW YKpPAaiH-
CbKOro Hapopny.

Man. 80. Paketa B
noneoTi



3MiHa arperaTHMX CTaHiB PEYOBUHU

PeakTUBHI ABWMyYHWM WWPOKO 3aCTOCO-
BYIOTE Y NITANBHWX anapartax: B pakeTax,
peakTUBHWX nitakax. PakeTta pyxaeTecs y
NpocTopi 3aBasky Oil peakTWBHOrO ABWIY-
Ha, Y AKOMY CWNAa TArM BMHWKAE BHACNIOOK
BiOAKMOAHHA YACTWHW BRACHOI MacK (pobo-
yoro Tina) G6e3a BMKOPWCTAHHA pPEYOBWHMK
3 poekinna. Monit paketk He noTpebye
0B0oB'A3KOBOI HAABHOCTI MOBITPAHONO Cce-
penoBWlLa, TOMY BiH MOXNHUBWIA TAKOW Y
KOCMIYHOMY NpocTopi. PakeTyn BUKOPWUCTO-
BYIOTb ¥ KOCMIYHWMX, METeoponoriyHux no-
CNig¥eHHsaX, a TakoX Yy BIMCbKOBIW cnpasi

(man. 80). OnekcaHop
Jacaabko

OoHWMM i3 nioHepiB  BUKOPWCTAHHSA
pakeT Yy BIACBKOBMX Linax OyE yponxe-
Heub [MoNTaBWMWHW redHepan-nerlTeHaHT
Onexcangp Omutpoeuy 3acapbko (1779-
1837). PoapobneHi HUM BiCbKOBI pakeTw
Manu gansHicTb NONLOTY 6 TUC. MeTpIB, BiH
nigpaxyeas, CKiNkKM nNopoxy 3HanobWTbCH
ona nonboTy Takoi paketh Ha Micsaub,
ynepwe nobByoyeae NycKOBY YCTAHOBKY
ONA OfHOYACHOro 3anny oapasy wWicTekma
pakeTamu.

ABTOpOM MEepLIOoro B CBITI NpOeKTY peak-
TWBHOrO NITANLHOrO anapara ans NonbLoTy
noaein 6y ypookeHeub YepHIiriBLMHW
Mukona IeaHoeuy Kubanbumu (1853-
1881). Momy HanexuTb i0es 3acTOCYBaHHH
peakTMBHOM ABWIYHA 3 PYXOMOK KamMepoo
aropaAHHS ONA KepyBaHHA HanpaMom no-
neoTY. BiH po3pofuvB NpoekT peakTUBHOro
anapara ang KoCMiY4HWX nepensoTiB.

Murkona
KiunBaneyiy

YKpalHCBKMKA  Y4eHWA-IHXeHep Apxun
Nwoneka 1938 poky 3 rpynow iHxeHepis,
AKOK BiH KepyBaB, CKOHCTRYOBAB OBWIYH
PrO1 (noBiTpaHO-peakTUBHKIA), WO BnepLue
0AaB 3MOry nitaky poaBuHYTH WBWAKICTE A0
900 xm/ron (Hap3eykKoBa).
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MixnnaveTHa kocmivyHa
GTaHuis Ha opbiTi
BeHepn

110

MeplvM KOCMOHABTOM He3aneHol
YkpaiHu ctae NleoHia KocTAaHTUHOBUY
Kapgenwk (1951 p. HapoaxeHHa). B ne-
piog 3 19 nuctonana no 5 rpyoHs 1997
pPOKY BiH 30IACHMB KOCMIYHWIA NONIT HA
amepukaHcekomy BTKK «Konymbia-. Min
Yac NoneLOTY BMKOHYBAB BionoridyHi ekc-
NepyUMeHTH CNiNbBHOrO YKpaiHCbEKO-ame-
PWKAHCBKOro gocnigy 3 TpbomMa BUOAMM
pocnvH. KpiM UbOro, B KOCMIYHOMY
NonsOTi BUKOHYBANWCH eKCnepumMeHTH
[HCTUTYTY CUMCTEMHMX OOCHIMKEeHb N-
OWHKM 3a TemaTuvkol «JliogvHa | cTad
HEeBaromMoCTi»,

Janyck
MiKMNAHETHOI
KOCMIYHOT cTaduil




3MiHa arperaTHUX CTaHiB PE4OBUHU

§ 20.HaHomartepianm

’ Oymkn eronoc

A BUBYATHUMY OEAKI NMTAHHA CyYacHoi! ¢isnkn. [izHawocq, Wo Take Ha-

HOomaTepiany, HaHOTEeXHOoNOorIl.

PoasmaTok (ismKH AKX HAYVKH 1 misHaEEs mMaTepil TicHO moe’asami.
MonexryaapHa DVI0Ba PeYOBHHEH Mae 0araTo pisHOMAHITHHMX JoKAasis,
HallackpaBimuM i3 axHX cTrann dgororpadil gpckpernol 6yI0BH pedo-
BHHH, 3po0JIeH] eleKTPOHHHUMH MiKpOCKOIIAMMU.

EnexTporri MiKpOCKOIH CTANIH TepITHM KPOKOM J0 HaHOCBITY. 3a
IX DONOMOIOI0 JIOOH II0DAYANH OKPeMi aTOMH B KPHCTAJIAX V BHINIAAI
TOY0K, poaMipE akuEx — O6auasko 0,17 M. IIpedikc «HaHO® — I
10~* m (Big maTHHCEKOTO cJHOBA HaHyc — Kapamk). Hamo — me wi-
NTLAPIHA YACTHHKEA MeTpA.

Hy:xe BeJIHKe 3HAYCHHS V HAHOTEXHOJOrAX MAKTE CKAHYBAJL-
Hi 30HOOBI MiIKpocKOOH, AKI BHHAWmMIHA HiMenbkl BueHi I'. Bimmiar
i I'. Popep 1981 pory. Ileil MiKpocKoI YBech YAC VAOCKOHATIOBABCH.
3a Horo JOMIOMOTON0 JMIOAH HABYWIHCA MAHITYIIOBATH OKPEeMHAMH ATO-
MaMi 1 momexyiramu. BinmTonl macTana epa HAHOTeXHOJOTIH, a mpe-
thixe ¢+HaHO» HAOVE IMMPOKOID 3ACTOCYBAHHS.

FAKImo padine OpocTip JUIHBCH HA Mera-, MAKpPOo- 1 MiEpOCBiT, TO Temep
neil moxin mepenbadae i HasocBiT, AKHI BEEYae 06 exTH, Menmti sa 107 .
s pisvKiB HAHOCBIT HMiKABWIA THM, O[0 B HLOMY MOMHA i3 aToMiB i
MOJIEKYJI CTBOPIOBATH PEYOBHHY 3 HOBHUMH (DisMUIHHME BJIACTHBOCT M.

Axri s icnyroms Hanomamepiaau?

I'pagherr — ByTIenmeBHE HapmomaTepian, map aromis Kapbowy aa-
BTOBIMKH B OJHH ATOM, 3'€THAHHX V JBOBHMIpHI KpHceTANIYHI I'DATH 3
NMpABHJILHAX IMeCcTHKVTHHKIE (Mamx. 81).

I'paden — paiMinHimmii cepen Bi-

ODOMEX HKpHCTAMYHHX pedoBuH (v 200
pazie MimEimui 3a CTANL), IPO30PHHA
(mpomryekae 97,7 % cBiT/a), MAE BHCOKY
eJIEKTPHYHY OpoBinHicTe. BiH € ineais-
HHEM MaTepiaroMm JJId BHpOOHHIITBA Mi-
KPOCXeM, MOMEe BHKOPHCTOBYBATHCH K
e(peKTHEHE AHTHKOPO3iiHe MOKPHTTH.

Benukuili BHecOE YV BHBYeHHH I'Da-
ipery a3pobaH i yrpaiEcebki Baenmi. ITi
NoCHieH s OpoBoaATsE B IHCTHTYTL
TeopeTHaHol disukn iMmemi M. M. Bo-
roaobosa HAH Vkpaian (Man. 82). Man. 81. MpadeH
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Man. 82. |[HCTWUTYT TEOPETUYHOT Man. 83. HanoTpyGku
dismkn imedi M. M. Boromwboea
HAH Ykpainm

Hanompybkuy — 3aropayra B OHIiagp rpadiroBa IIOIIHHA
(Magn. 83). Byruenesi HaHOTPVOKH MalTh MexXaHiYEY MimHicTe v 100
pasis Ginenry, Hix Tari cami cranesi xoHeTpykuii, a ryerary v 10
pazie Megmy. MaioTe ny:ke nodpi erexTpuyni BracTasocTi. Byrienesi
HAHOTPYOKH MOMHA BHKOPHCTOBYBATH B HAHOENeKTpPOHIIi.

Tk A v 3Haew?
CRE «Tpoc» 3 HAHOTPYOOK 3aBTOBLUKK 3 NIOOCEKY BONOCHUHY 30aTHWIA yTpK-

MYBATM BaHTaxX Yy COTHI Kinorpamis!
HaHoTexHonorii HabyBalTh WKMPOKOro 3acTOCYBAHHA HA NpakTuui:

® HAHOTEXHONOrM po3pobunKM HOBY TKAHWHY, WO HE NPOMOKAE HaBITb
nig Yac NOBHOMO 3aHypeHHs y BOAy.
LU HaAHOTKAHWHY BWIrOTOBNAKOTL i3
HUTOK noniectepy, Bkputoro 40-Ha-
HOMETPOBMM LLIAPOM HAHOBOJIOKOH.
s TkaHWMHA We W 3aMeHllye TepTts vy
BOO, WO OAE MOXNWBICTE BMFOTORNA=-
TV 3 Hel CNOPTUBHI KyNansHWUKK;

® B apToMOBiNeHIA ranyai CTBOPKOIOTb
naku i daptu i3 caMmoodMcHUM edrek- Man. 84. AsTomoBine
Tom. AsTomobine Mercedes-Benz Mercedes-Benz
(2003 poky) — aBTomoGine, AKWA
Hainerwe mut (man. 84);

® CTROpPKOIOTE MaTepianu, agaTHi 0o ca-
MOOYULLLEHHS;

® BUKOPWUCTOBYIOTE HAHOAPIT, AKWIA Mae
BMCOKY MIUHICTh;

® B MeOWUWHI HAHOKAncynu MOXYThb
AocTasnaTM nikk GeanocepeaHs0 Ao
KNiTKUH, Aki noTpedyinTe UMX npena-
pETiE EM'E-"- 55}! Man. 85. HEHIDK-EIFIE‘}FHH
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3MiHa arperaTHMX CTaHiB PEYOBUHU

® CTBOPEHI HAWYYTNKBIWI | HAWMEHLWI Tepesn Yy CBITIi — HaHOTEepesW.
BoHu yTBOpEH] 3 Byrneuesol HAHOTPYOKKW 3aBOoBXKK 4 MKM. 3a [0o-
MNoOMOroK HAHOTEpe3iB MOXHA 3BaXYBATW HABITL DakTepil i sBipycK
(m = 1075 ).

Niacymku

— ® HaHoceiT — ceiT 0b'exTiB, meHwux 3a 10-5 m.

® CkaHyBanbHi 30HO0BI MIKPOCKOMKW AAINTE MOXNMBICTE «N0DaAYMTH»
aToOMK, «A0TOPKHYTUCE® [0 HUX | NEepemicTHUTH.

® HaHomaTtepianu — pe4yoBWHW 3 HOBWMMKM BNACTWBOCTAMM, CTBOpPEHI
3 aroMiB i Monekyn.

® HanoTtexHonorii — 3acTocyBaHHA HaHoMarepianie y npakTUYHWUX
Lingax.

JaepaHHA (nonpauwiite B rpynax)
3HaOiTe BIAOMOCTI NPO HOBI HaHoMAaTepianw i 3acTOCYBaHHA X Ha
npakTuuil. MigroTyidTe NnosigoMneHHN.

[iﬁ Ana TUX, XTO X04e 3HaTU binbLue

[HCTUTYT TeopeTUYHO! didukk iMedi M. M. Boronwtoea HAH YkpaiHw —
NMPOBIAHWIA YKPAIHCBKMA HAYKOBWIA LEHTP 3 dyHAAMEeHTANLHWX npobnem
TEOPEeTUYHOI, MaTtemMaTHYHO! | 0B4YMCNInBANLHOT Gi3KKN.

Hanpamkn HaykoBux O0Cnio¥eHb:

* diznka W acTpodiavMKa BUCOKMXY EHEPriid;

KBAHTOBA KOCMONOrIN;

Teopia A0epHUX CHUCTEM;

KBAHTOBA TEOpIA Nons;

Teopis CUMEeTpIl;

HAHOCHCTEMW, NNasma.

[MpK IHCTUTYTI Npaune LWeHTP HenepepBHOol OCBITW ANA CTApLIoOKNac-
HHKIB.

BUCHOBKHX OO0 PO34INY 2
KoHcneKT TeopeTMuHOro marepiany

® JanexHo BiO YMOB, OfHA | TA camMa pPeqyoBMHA MOXEe 3HAXOOWTHMCh
B PiI3HWX arperaTtHUx CTaHax: TEepoOoMY, PIAKOMY, rasonofibHomy.
Teepai Tina MoxyTe OYTH KpyucTaniyHkmi abo amMopdHUMiA. MNepexin
KPWUCTANIYHOro Tina B piAWHY HA3WBAIKDThL MMABNEHHAM, 38 3BOPOTHWIA
npouec — kKpuctanizauiewn. MNnaeneHHs | kKpycTanisauia sinbyeawTh-
CHA 3a He3MiHHWX TeMneparTyp.

@ Kinekicte Ttennord, HeobxigHa [N nMNOBHOMO pPO3nfaeneHHA
1 Kr KpWcTaniyHol peyoBWHMA 3a HEe3MIHHOI TemnepaTtypuW, Ha-
3WBAIOTE MUATOMOK TENNOTOK NNaBNeHHs | TBEepOHEeHHA — A;
OOWHWUS MATOMOI TENNOTH NNaBNeHHs — Ag¥OoYAk Ha Kinorpam
(1 Ax/kr). Ana KkpUcTaniyHoro Tina macwy m, Wo nnaevTeCcs (TBepa-
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He) 3a TeMnepaTypy NMABNEHHA, MOXHA NigpaxysaTd NoTpibHyY Kinb-
KICTb Tennoty: @ = & - m.

® 3a 3ropsHHY nanvea BMAINAETECA YAacTWHA MOro BHYTRIWHLOT eHep-
rii. EGeKTUBHICTE NAanMBa XapakTEpPW3YETLCH MUTOMOK TENNoTOo
AropsiHHA Nanvea ¢, OOWHWUSA MATOMOI TENNOTH 3ropsHHA nNanuea
Axoyne Ha kinorpam (1 [x/xkr). NMUToma TennoTa aropsadHHa nandea
YWUCEeNbLHO AOPIBHIOE KiNbKOCTI TENMNOTH, WO BMAINAETLCHA 3a MNOBHO-
ro aropaHHa 1 kr nanvea. KinekicTe TennoTtW, WO BWAOINAETLCH 3a
MOBHOMD 3ropfAHHA nNanvea macow m: G = g - m.

® Mpouec nepexony piAWMHKW B Mapy HA3WBAKTb MNAPOYTEOPEHHAM,
3BOPOTHWA Npouec — KOoHAeHcauiew. MNapoyTBOpeHHa 3 MNOBEPXHI
pPiOMHKW — BUMNAPOBYBAHHAM, MapOyTBOPEHHA 3i BCcboro ob'emy pi-
OWHW — KMMiIHHAM. Temnepartypa KWniHHA — BenW4uMHa He3aMiHHA Ha
BEChb Y4AC KMMiHHA.

® KoxHa pignHa wmae ndaToMmy Tennoty napoyTBOpPeHHs (KOH-
neHcauil) — L. KinekicTe Tennotv, HeobxipHa Ona nNoBHOro
napoyTBOPEHHS 3a TeMneparypW KWMMiHHA pPigMHKW, HA3MBAKTL MNA-
TOMOIO TENnOTOK NapoyTBOpeHHA. OgWHUMUA NUTOMOI TennoTtyu na-
pPOYTBOPEHHA MKOYNbL HAa Kinorpam (1 Ow/kr). 3aranbHa KiNbKIiCTb
TennoTy, NoTpiGHO! ANA NepeTBOopPeHHs HA napy pPigMHA Macow m,
0BYMCNIINTE 32 dopMmynow: Q = L - m.

® a3 abo napa 3a pPo3WWPEHHA MOXYTbh BUKOHATH mMexaHidyHy poboTy.
Lls BnacTWBIiCTe BUKOPWCTaHA B poboTi TennoBux OBWUMyHIB.

EdekTWBHICTE TENNOBOMo OBUMYHA XapakTepuayoTe KoedilieHToOM KO-
pUCHOT il n: 11=E, ne A — kopucHa poGoTa, BUKOHAHa OBWIYHOM

BHACNIAOK BUOINEHHA KiNbKOCTI TennoT Q nig Yac 3ropsadHHa nanvea.

BMNPABM A0 PO34INY 2
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1*. € OBa Tina oAHAKOBOI MacK | OAHAKOBOI TEMnepaTtypu, oaHe 3i
CBUHUID, apyre 3i ctani. ke 3 HUX BinpacTe Dinblie kKiNbKOCTI Te-
NAOTH 33 OXONOOXEeHHA 00 OAHIEl | Tiel camol TemnepaTtypu?

2%, dka nuTomMa TennoemHicTe neoay? Lo ue 3HauMTL?

3% 13 KMN'ATKY BUTSMKM UWWNIHAPKW 3i cTani i anomMiHilo oQHaKoBOlI Macu
i noknanu Ha napadid. Mig gkum TinoM poannaBuTeca Ginkwe na-
padiHy?

4%, Hazeu npoueck, Aki noTpidbHo agincHuTK, wod poannaButh 3 Kr

neopy, BaaToro 3a temnepartypu —10 °C. Hka kinbkicTe TENNOTH NpK
ubomy Oyne noTpidHa?

5% Wo Binbwe oxonogute Body: kKycok neoay 3a 0 °C 4M Bopa Takoi
camoi macu 3a 0 °C? Bignoeige obOrpyHTyiA.



3MiHa arperaTHMX CTaHiB PE4OBUHU

6% 3a rpadikom zanexHocTti Temnepa- t, °C
TYpW ONOBa Bif KiNbKOCTI TENAOTH, T
ofep¥aHol Bio Harpieaya, pad Bin- .
Mogigi Ha 3anMTaHHA.

® Hkomy npouecy BiANOBINAE BiAPI3OK
AB Ha manwoHky? Bigpizok BC?

® Hka noyaTkosa TeMnepartypa onoga? 24 A

® Hka Temneparypa nnaeneHHs onoea? 88,2 {5
= - ] ﬂ’jli
® Hka TemnepaTtypa o0OnNoBa B KiHLI

nnagneHHa?

® Hka KinekKicTbe TENNOTW NilLNA HA HArpiBaHHa A0 TeMmneparypy nnae-
NeHHA?

® Hka maca onoea?
® Hrka kinekicTek TENNOTW NiLLNA HA NNABNeHHA onoBa?
® Ckinbky onoea poannasMnmn?

7%%, Hka kinexicte TENNOTW HeobxigHa ana Harpiey 10 n sogu Big 5 °C
00 KWMNIHHA | NOBHOrO NapoyTBOPEHHAT

8%*, Hflka KinbKkicTb cTOrpagycHoi napu noTpibHa ona Harpiey 80 n Bogwu
Bin 6 “C oo 36 °C?

9**, Ha cKinbKKM BHYTPIWHA eHepria BogqaHol napy macow 0,3 kr, B3ATol
3a Temnepatypy 100 °C, Ginblwa 3a BHYTPIWHIO eHeprio Takol camol
Macu oW, BasTol 3a Temnepatypw 20 °C?

10%%*, Y nocyauHy 3 Bogolo, B3aTow 3a t= 0 °C, enycTyinM cTorpagyc-
Hy napy macow 1 kr. Hepes geskuit Yyac B NOcCyO4WHI BCTAHOBWIACH
Temnepatypa 20 “C. Ckinekn Bogu 6yno B nocyowHi? (TennooBmiH
3 HaBKONULUHIM cepenoBWLLEM He BioOYBAETLCH.)

11%%%, [IBUIryH BHYTPIWHBEOIO 3ropsHHS BMKOHAB KOPWUCHY poboTy, Wwo
popisHioe 29,1 MOx, | BMKOpWUCTAE NpW ULOMY GEH3WH Macol 3 Kr.
O6uncniK kKoedilieHT KopUcHOI Ail ABUryHAa.

12%%*, AgToMOGinE Ha wnaxy 100 kM BuTpatve 3 Kr DEH3WHY | BMKO-
Hae npW ueomy poboTy, Wwo aopieHioe 5,3 MOx. Hknia koedilieHT
KopWCcHOT il aBuryHa aetomobina?

OpieHTOBHI TeMH HABYAJRHHX HOPOEKTIE Mo posmiay 2

. Hamomarepianu

. XOJOOHUILHLI MallHHHA

. RopgunioEepn

. Tenmori Hacocu

. Pone BEGATHHX VYeHHX V PO3BHTKY 3HAHE PO TEILIOTY

O e OO DO =
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Awmﬁmmm aKQ FHAE, ge FHANU

me, uore bona ne 3HAE.
I'eopr 3immens

EnexkTpuaHa eHepriga € yHiBepCcalIbHOIO:

BOHA IIEPETBOPIETHCH B IHIII BUIH eHepril —
MeXaHIiYHYy, TeIIoBYy i Ximiuny. Ak came?
Poarnauemo yHiBepcaJIbHICTh

eJIEKTPHUYIHO1 eHepril.

® ErnexTpuuHl aBHIa

e Enexrpmaaina Tua

® /[Ba ponn eJIeKTPAYHHX 3aPAIIB

e Enerkrpockon. IIpoBlmHEEKH 1
HEIPOBIIHHUKH eJIeKTPHKH

® [lomeHICTE eJleKTPpHYIHOrO 3apAy

® [iireMeHTapHHHE eJIeKTPHYHHH 3apa[

e Bizaemomsa sapammeHAX TLI

® 3arou Kynora

® 3akoH 30eperkeHHS eJIeKTPUYHOTO 3apAIy

® LiekTprmyHe 110JI€




§ 21.EnexkTpMuHi asMwa. Enektpuzauia Tin.
[OBa poau eneKTpMYHUX 3apagis

AyMKKn Bronoc

A o3aHaloMNIOCE 3 A0CNIAHUMK O0BEASHHAMKW ABULLA enexTpuraauii Tin,
AMOXY CAMOCTIAHO NOACHIOBATH Le ABMLLE.

Enexrpuuni asmma Ooyam esigomi me v VII er. go mHamol epH.
Jllog\m 3BepHYIH YBAI'Y HA Te, [0 DOTEPTHH BOBHOK OYPOITHH ITPH-
TArye no cefe Jerki mpeameTH, HAMPUKIAL cyXi TpapmHKH. Tomy cio-
B0 ¢RIEKTPHKA®» MOXONHTE Bif rpenbkol HAIBH OVDINTHHY — 4eJI€K-
TpOH#+. FBUIe IPHTATAHHA Til OYPIITHHOM HA3BANH elekmpusiauicio,
A TLIAa — HAGIPKTPHIOBAHHMH ADO Ti, M0 HaAOVBAKTE EIeKTPHYHO-
ro sapany. B ¥Ykpaimi 6ypimTuE BUI0OVBAIOTE B Jicax i3 XBOHHHMH
nepepamMu B Yepracekkiii, Huromupceekiii i Pisrencrkiil ofnacrax.
IMTicna mexaniugol obpodKkH TpHpOXHHI OVPIONTHH BHKOPHCTOBVIOTE B
BelipHEill copasl (Mamx. 86).

PoarngmeMo NpEEIATH eleKTpH3amii Tin, axi Mmu Daunmo B modyTi:
® AKINO NpoBecTH rpebiHileM II0 CYXOMY BOJOCCIO, TO rpefiments i
BOJIOCCH HASNEKTPHIVIOThCA (Maj. 87);
® 3HIMAIOYH B CYXY HOrofy HEIMJIOHOBY COPOYKY, UYEMO XapaKTep-
He NOTPICKVBAHHA 1 Vv TeMpPABl DAYHMO iCKPHHKH;
® AKOI0 BOMOCCSH IOJIOBH IMOTEPTH MOBITPAHOI KYJILKOK, BOHA
NPHTATATHME JIerEl NOpOIMHHKH.
fABHINe eleKTpHIAMII TiJT BHBYAITE NOCIiN-
Ho. PoarnaaemMo Hao9HI Jocrimgd 3 eboHiTOBEMHE
i CRIAHEME DaJTHYKAMH.

Mocaing 1. Ao HaeleKTpPH3VBATH (HATep-
TH BOBHOI) e00HITOBY IANHYKY, OiABimeHy Ha
HUTII, i migaecTH a0 Hel TAKY caMy HAEEH-
TPHIOBAHY TAJIHYKY, TO BOHH BiJIONTOBXHYTHCSH,
OCHIJIBKH OTPHMAJH 3apa) OIHAKOBOIO POIY.

Man. 86. BypwTiH Man. 87. HaenekTpuaoeaHe BONOCCH
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EnekTpuuHenane -

Bucuosok. 3apaau oJHOro poly B3a€MHO BiIINTOBXVIOThCH.
Mocain 2. Bl cKIAH] MATHYKH, HATEPTL IMOBKOM, BiIMITOBXVIOTLCA.

Mocmn 3. fAAxkmo mo eboHiTOBOI NANHYKH, migsimenol Ha HHTHOI i
HATePTOl BOBHOIO, IMiTHECTH CKIAHY NANTHYKY, HATEpPTY IMOBHKOM, BOHH
NPHTATEYTECA ogHA n0 ogmol. OTxe, sapdajn, OTPEMAHME Ha cKJl, Ha-
TePTOMY IIOBKOM, iHIIIOTO poay, Hixk Ha efoHiTi, HaATepTOMY BOBHOIO.

Bucnosor. Icaye ipmui pig eleKTpHYHHX 3apATiB.

CrocrepeseHHa B TAKHY JOCHITAX MOKAZYVIOTh, IO TiNA, HAGIEKTDH-
30BAHI OLHAKOBO, SI0WMOSXYIOMbBCA, A HARIEKTPHI0OBAH] N0-pisHOMY —
npumazylomeca. Mosaa OpUOYCTHTH, M0 3apAid, AKUX HaOyeae ebo-
HiTOBA HaNH4YKA, HATEPTA BOBHOID, I CKJIAHA NANHYKA, HATEpPTA INOB-
KoM, pisni. Ix yMoBHO mominnIH HA MO3UTHBHWN i HeraTHBHWIA.

IMTpuiinaro BRAMKATH, MO 3APAJN, AKOT0 HADYJIA CKIAHA NMANHYKA, —
IMO3ATHBHHUI, a eDoHiITOBA — HETATHBHEH. 3aBMIH EIeKTPHIVIOTLCH
0DHABA Tila M0 KOHIEHTPYIOTh, BOHH HADVBAIOTE 3apANIB, IPOTHEIIEN-
HHUX 3a 3Haxom. Orae, B IpHpOAl icHYE OBa pOOU 3apANiB: NOIUMUG-
nuit +g (abo g), HezamusHuill —q.

£k A Tv 3Haew?

C X Ule 8 1733 p. dpaHuysbkyid ydeHwin Wapne @pancya Oiode BUSBMB,
L0 ICHYIOTE OBA pOOM ENeKTPUKW — «CKNaHAa» i «cMonaHas». YaBneHHs
npo MO3WTUBHWMIA | HEraTMBHWI 3apagn yeie y 1747 p. B. ©paHkniH.
HAocnigy nokazanuW, Wo Tina 3 OAHAKOBUM ENnekTPUYHWMM 3apanom
B3aEMHO BIiOWTOBXYWOTLCH, 4 Tina 3 MNPOTHUNEXHWUMKW ENeKTPUYHHUMK
3apaaamMK B3aeMHO MPUTArYIOTLCS.

IIpoBememo iEmIi mocaimu.

Mocmn 4. AIxmo apobuTH 3 MeTanesol GoOIBEIH Iak3y, OigeicHTH 11
HA HUTOIL 1 migHecTH 10 riab3d HAeJeKTPH3oBaHe TLNOo (HATepTy MOBiT-
pPAHY KVIBKY, ILTACTMACOBY HATePTY JiHiIiKY Tomo), To modadummMo,
0 IiIk3a OPATATYETRECA OO TiIA.

Mocaig 5. Bizememo oDRIagHHEKY A8 3ommTa. Bupimemo 3 Hel
OBl cMyEKH, 3'¢IHACMO IX i pO3TIaguMo JeKiiTbKa pasiB mambIAMH.
IToriM BisbMeMO Ol CMYIKEKH B pisHI pyKH i DigjHeceMo oJHA 0 OJHOI
(MosicCHIEMO SABHINE BiIIMITOBXVBAHHS HAGJCKTPHIOBAHUX CMYIKOK).

Bucnopork. Erexmpusauyia — ue 3niHcHeHHHA HAJN TLIAMH Takol
poboTH, micadg AKoI BOHH HAOYBAITE eJeKTPHYHHX 3apaAmiB i Biac-
THROCTI B3A€MOJIigATH OoHe 3 OHHM. ¥ TOMY BHIANKY, KOJH Til0 He
HAMArHIYeHe, ale NPETArYe 1HIm Tina, KamyTh, [0 BOHO HACISKTDH-
aoBaHe af0 3apAlKeHe.

EnexTtpuyHuid 3apag — Ue XapakTepuMcTUKa 3apag¥eHMX 4ac-
THUHOK | Tin BCTYNaTH B eNeKTPOMAarHiTHY B3aemMogiio.
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bk,

MNiacymkn

® Heuuwe, y peayneTaTi AKOro Tina nicns KOHTAKTY oaHe 3 OOHWMM OTPK-
MYIOTE BNACTMBICTE NPUTArYBATW iHWI Tina, HA3WBAKTL ENeKTpu3a-
Wi Tin.

® 3a enekTpu3auii TiINA OTPUMYIOTE ENEKTPHUYHKWIA 3apsan.

® EnexTpuyHi 3apsaw OyealoTe ABOX POOiB: NO3UTHBHWIA | HEraTUBHMWIA.

® EnexkTpuyHi 3apaaW B3aeMOiloTe OOMH 3 OOHWMM — MNPUTAMNYIOTLCA
abo eipwWToRXYOTHCA. OAHORMEHHI 3apaan BIOWTOBXYIOTECH, a PI3HO-
MWMEHHI — NPUTATYIDTLCA.

® EnexTpusauiio Tin MOXHA BMBYATW OOCNIAHWUM LUNSXOM.

3aeaaHHe
1%, AKWIA 3HAK MAKNTh 3apaay 300paxeHuy Kynbok?

o % % of
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2%, BM3Hay 3HakK 3apsgy Kynbok, NigBilUeHMX HA HUTKaX.

3**%, Y1 moxe ogHe i Te came Tino nig 4ac TepTsd enekTpM3yBaTtucs To
HEeraTMBHO, TO MNO3WTUBHO?

4*%%_ Yomy TkaHWHa i ebOHITOBA Nanvyka HABNeKTPU3YIOTbCH CHUINLHI-
e, AKWo X notepT ogHa of o4HY, 4 He NPOCTO OOTOPKHYTUCA?
5%%% [onka, WO BACWUTE HA HWUTUI, GyOe NpUTAryBaTACA 00 3apapxe-

HO! eboHIToBOT NanvykKM. YoMy UA cama ronka, SKWo il NoKNacT Ha
BOOY, BiAWTOBXYBATUMETLCH Bif 3apsgxeHol eGoHITOBOI NanvykKu?
6%%*, Y MoxHa HaenekTpuayeat eboHiTOBY nanvuky TepTam ob ebo-

HITOBY MNACTUHKY?
7#%%_[1Bi rinb3u, NigeileHi Ha WOBKOBWUX HWTKAX, NPUTArHYNACH OOHa

00 0OHOI | NicNA KOHTaKTY BIAWTOBXHYNWCA ogHa Big ogHol. MNModcHK
ue ABMLLE.




EnekTpuyHesnane -

§ 22.EneKTpocKon.
NMpoBiAHWKK | HENPOBIAHWKK ENeKTPUKH

T‘"‘ AyMkn Bronoc

A suBuy Oyooey i gilo npunangy ons NpoBeOeHHA AOCNigiB 3 enekTpu-
3auil Tin. 3MOoXy Has3BaTM PEYOBMHW, AIKI € NPOBIOHMKAMW | HENPOBIO-
HAKAMW eNeKTPUKMN.

IIna BHBUYeHHA ABHIOA eJIeKTPH3AImil Tin ic-
Hye NpHJaj, AKHE HA3HBAKWTE eleKmpockon
(mam. 88):

1. MeTaneBHH KopIyce.

2.Ckro.

3. MeTanmeBrii cTpHM¥eHEL 3 KYVJILKOI HA KiHI.

4. ITanepoBi cMyMEKH,

5. IsoxaTop.

Yum Oinemiuii sapaj nepeaeTbecd CTPHAKHIO
eMeKTPOCKONA, THM HA OLIBIIHI KVT po3iigyTh-
cA CMYEEH (0JHOHMeHH] 3apATH BiIIMTOBX VIOTL-
cda). 3a KYTOM PO3X0IMKeHHS CMYAOK MOMKHEA Ji-
3HATHCH, 30LIBIIHBCA UM 3MeHITHBCH 3apsAm.

Inmui BHA nogifHOTO NPHIALY HASHBAETLCH Man. 88. LkineHWiA
enexcmpomemp (May. 89). ¥V HpoMY cMyKKH 3a-  SNEKTPOCKON
MiHeHI MeTAJIeBOI CTPLIKOI, HA CKJL € mMIKaJa
3 DOJiTKAMHE, KOPOVC MeTANeBHI. 3a MKAI0I0
MOMKHA CYVIHTH OPO BEIHYHHY eJeETPHYHOr0
3apAIY.

Arxmo a0 3apaMKeHOro eIeKTPOCKOIa YH
eIeKTPOMETPA MOTOPKHYTHCA PYHKOI, eJIeKT-
PHYHI 3apAgHd Bijl eJeKTpOocCKONa OepelIyTh
HA Tino MIOJWHHA, IOTIM YV 3eMIn — 1 ellex-
TPOCKON pPOo3pAAATECA. OTie, 3apAIKeHe TiIo
POSPAMKACTLCH, AKINO Horo 3’eIHATH 3 3€MICIO
MEeTAJTeBHM JpoTOoM. AJle AKINO 3apajixeHe Ti-
J0 3'eIHATH 3 3eMIel CRJIAH0W abdo ebfomiToBONID
MATHIKO0K, TO PO3PAIKEeHHA He BindymeThcd.

BucroBok. 3a BJACTHRICTIO MPOBOIHTH eJeKTPHYHI 3apaATH pedo-
BHHH YMOBHO HOJiIAI0TL HA nposidnuxu i Henposidnunu (miemerrt-
pHEH ad0 i30oadaTopH) eJdeKTPHEH.

IIposiduury elexmpury: Bel MeTanls, 3eMid, BOOHI DO3YMHA colell
i KHCIOT, TLIO JIOJHHH, PO3IJIABH METAJIB 1 JedKHX CcoJlei.

Henposidnuky erexmpuku (gierexTpurun ado izonaropn): ryma,
cKJo, ebomir, dapdop, MOBK, KAIPOH, ILIACTMACA, HOBITpA.

Man. 89.
EnektpomeTp
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Man. 90.
lNnaneTapHa
MOOENb
GynoBn atoma
(a), mopenes
Gynoew
KprcTanivHmx
rpart

meTany (&)

BinepmiicTs pegoBHH ¥ OpEPOJL He € abcoMIOTHHMH OPOBLIHHKEAMHE
abo izomsaropamu. Cepel HHX € BelHMKA I'DyIa PeYOBHH, AKi MAIOTh
OVHe BAMUIMBL I8 HAVEH 1 TeXHIKH BJIACTHBOCTL, IX HABHBAIOTL HA-
nienposidnuramu (kpemuiii, repmanmiii, iggiit Tomo).

ITosicHeHHA pizHOI ODPOBLTHOCT] eeKTPHKH JAIOThH 3HAHHA IpO OV-
noBy aroma (man. 90, a, 6). Mu 3maemMo, IDo J0 CKJIAJY ATOMA BXO-
NATE MO3HTHBHO 3apAMKeH] YacTHHKH — HpoToHH (v cKIami aapa) i
HETaTHBHO 3apAKeHl YACTHHKH — eJeKTPOHH. 3a 3BHYANHHX YMOB
B TiM KIIBKICTE OPOTOHIB I eJeKTPOHIB OJHAKOBA, TOMY CYMaApPHHH
3apAn Tina JOpiBHIOE HYIIIO.

¥ NpoBiTHHEAX € BeIHKA KINBKICTE BINLHHUX 3apANMKeHHX YACTH-
HOK, AK]I Xa0THYHO PYVXAIOTHCA B TLIi 1 3a NeBHHX VMOB MOMKVTE PV-
XATHCE CIOPAMOBAHO (Y MeTanax Ie BiIbHI elexTpoHH).

Y nienexTpHKax (izonaTopax) eleKTpoHH MinmHo 3B'A3ani 31 cBoIMH
ATOMAMH I He MOMYTE BINIBHO PYXATHC.

ﬁ Nincymkn
® HBMlE enekTpWaauil Tin MO¥HA OOCNILKYBATA 332 OONOMOroK enek-
TpOCKONAa i enekTpoMeTpa.
® PeyoBWHKM 33 BNACTMBICTIO NPOBOOMTY eNeKTPUKY NoaindiTe HA Npo-
BiOHWKW | OienekTpUKK.
® Y metanax € BinbHi enekTpoHW. LIMM NOACHIDETLCH X enekTponpo-
BiOHICTE.

/b MepeBip cBOI 3HAHHS
1%, HK nokazaty Ha Oocnifi, Wwo oaHi Tina € NpoBiaHMKaMK, a iHWi — HI?
2%, YoMy enekTpocKon pPOo3pa#acTbC, FKWO 00 KYNbKM CTPUXHS
OOTOPKHYTUCA Nansuem?
3**, YoMy CTPUXEHE enekTpomeTpa pobnare MeTaniyHMm?
4%, YoMy iI30NbOBAHWIA 3aPAMXEHWIA eNeKTPOCKON 3 YacoM PO3pAITKAETLCA?
5%%% N 4oro Ao Kopnycy aeToUMCTERHKU, AKA NepeBo3nTb NanUeo, npu-
KpPINNSIOTE NAHLON, YacTUHA AKONo Mae TAMHYTMCA NOoBepxXHe 3emni?
6%%*, € npa sapamxeHi enekTpockony. BUaday, oaHOMMEHHO YK PI3HDMMEH-
HO BOHW 3apspeHi, Malyn MeTanesy OpoTHUHY | NNACTMACOBY NiHIRKY.
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EnekTpuyHesnane -

§ 23.MoginbHicTe eneKTpUYHOro 3apaay.
EnemeHTapHMA enekTpUYHMKA 3apajg

AyMK®n Bronoc
3a [onoMoroly enekTpoMeTpie 8 nposeny pocnigw, wob nepekoHa-
TUCH B MNOLINBHOCTI enekTpuyHoro sapaay. disHawck Npo iCHYBaHHSA
eNeMeHTapHOro enexkTpUYHOro sapsaay.

ExexTpoMeTpH DO3BOJAITE NPOBECTH NOCHIAH, AKl JaOTE Biamo-
Bigl ma DaraTo 3aUHETAHL, OB A3AHHY 3 eNeKTPHYHUMH SBHITAMH.
® Ax noachumu enexmpusayiio min?
® Yomy npu domukanni deox min odue do 00HO20 SUHUKAIOMDb
3apadu npomunexnux snarie?
® Yu moxcna zapad posdinumu?
Iob maTe Bignosimi Ha Hi 3aNATAHHEA, NPOBeIeMO MOCILTH.

Mocain 1. BisbMeMo JBa eNeKTPOMETPH I MeTANEBHI CTPHIKEeHL 3
PYUKOIO i3 gienexTpHka. 3apAIEMO OJHH eJIEKTPOMETp, 4 MeTAJeBHIi
CTPHIEHb 3’ €IHAEMO 3 IPVIHM He3APANMEHHM eJeKTPOMeTDOM.

a) o 3'efHAHHEA TEPIIHH eIeKTPOMETD 3apsaHKeHI, 3a IIOTLIKAME 3a-
thikcyemo BerHmUHRY 3apaay. JIpyrHil elekTpoMeTp Hezapamxernini (man, 91).

D) Ilicna a’eIHAHHS METAJIEBHM CTPHIEKHEM
aapAl PpoSNOJiMIHBCA HA [JBa eJeKTpoMeTpH
(mam. 92).

Mocxixy MoMHA TPOJOBMKHETH 1 mMobaAYHTH, MmO
MOYATKOBHH 3apal] MeplIoro eJekTpoMeTpa 3HO-
BY MOMKHA PO3TITHTH HA OBl YaCTHHH (AKOIO V
OpYroro eJleKTpoMeTpa PYKown 3adparTw sapsany i
NpHEIHATH I0 HNepHoioro ejleKTpoMeTpa).

Man. 91. EnektpomeTpn: Man. 92. 3apsg poanoginvecs
4 — 3apAgKeHyin; 6 — HesapRoKeHWA Ha OBa eNeKTPOMETPM
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Orixe, Mo3HA 3p00HTH BHCHOBOK: AKINO IIPOJOBMYBATH NOCILN, TO

1 1 1
MOMCHA OTDHMATH —; —; — 1 T. . HaCTHHY NDOYATHEOBOI'D 3apAnly —

¥
2 4 8
aapad moxce Jinumucs HO LOCMUKL.

EnextpuyHuid 3apan — &¢ianyHa BenWUYMHA, WO BU3Ha4Yae
eneKTpuuyHy B3aemoaiwo (NpUTAraHHa, BiglWToOBXYBaHHA) 3a-
PAAKEHUX YacTHHOK.

Di3UKHE NO3HAYAIOTL eJeKTPUYHHNE 3apan OVEBoo ¢ i BUMIipIOIOTL
Horo oJUMHHIEH, AKY HA d4YecTh (Qpasnysckoro ¢gismra Kymnona
Haszsauo kyaon (1 Kix).

Tk A ™™ 3Haew?

o = 2 Wapne Orwctedn Kynow (1736-1806) —
dpaHuy3bKWiA BINCBKOBWI iHXeHep | BYUeHMA-di-
3UK, NOCNIOHWK BNeKTROMArHITHWX | MexXaHiYHMX
aeuLl, 4ned Mapuaskoi Axkapemii Hayk. Moro
iM'AM HAa3BAHO OOMHWLID ENeKTPUYHOro 3apany
| 3aK0OH B3aemMofil enekTpUYHKX 3apaais.

W o
Yu € menca nodiny enexmpuynozo 3apady?

Hackinexu HezmemcHul npoyec nodiny?

Hlod marn Bignosigli ma ol saowTanna, ¢i-
3HEH OpoBeJaHd OLNbIN crIagHL i TowHi mocii-
mxenHa (mocaigu P. Minmixkema ta A. Iodde)
1 BIAKPHIH YACTHHKY, AKA Mae HalMeHIIHIT
eleKTpUYHAi aapan. I vacTHHKY HAIBAIH
enermpor. AvepukanckKul disux P. Minniken
BCTAHOBHUB 3apaj emxextpona (—1,6 - 10-1* Kn).
EnexTpuuyaHil 3apAn] — Oe oJHA 3 HAaBaMKIHBI-
NIMX BIACTHBOCTEH eJeKTpOoHA.

LWapne Kynou

Lk A T sHaew? PoGepT Minniken
_ %% PoBept Enapioc Minniken (1868-1953) —
AMEPWKAHCBKWIA isnK, 3aliMaBCA OOCIIHKEHHSM
BNACTMBOCTEN enexkTpoHa. MNeplwwia ¥ CBIiTi BKUMI-
pAB 3HAYEHHA 3apaay enekTpoHa, BUBYaB ABMLLA
droToedekTy, ynbTpadioneToBe BUNPOMIHIDBAH-
HA, KOCMiYHE BMNPOMIHIOBAHHA, GyO00BY aroma.
MinnikeHn oTpumaes HobeniBckky npemin
3 sk 1923 poky 3a BUMIpIOBaHHA 3apsany
eneKTpoHa Ta Npau 3 aocnimpxkeHHs GoToegekTy.
Abpam Depopoeuu lodpde (1880-
1960) — BupatHWA &iavk (HAPOOMBCA B
Pomuax Montaecekol ryBepHii), opraHiaatop  agpam lodde
HaykW, Ha3BaHWA «DAaTeKOM BITYMIHAHO! i3n-
KW+, akafemik, TROpeLb HAYKOBO! LUKONK.
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EnekTpuyHesnane -

3rogom Oyio BH3HAYEHO Macy enekTpoHa m, = 9,1 - 10~* gr. 3a-
pAn eleKTPOHA IPUIHATO HASHBATH eleMenmapHum sapadom. Tenep mu
MOSKEeMO [MOSCHHTH Pl eMeKTPHYHHRY SBHIII.
® EinerTpH3amin Til ODOACHIOITE NepexoloM eleKTpoHIB i3 Tina,
AKe yTpuMye iX caadkioie, y TiMO, Oe eleKTPOHH VTPHMYVIOTHLCS
CHILHIiTIE.
® IIpm moTHKaHH]I IBOX T BHHHKAITL ENEKTPHYHI 3apAlH IpO-
THIEMHHX 3HAKIB. Tino, AKe BTPATHIIO €IeKTPOHH, 3apAIATHLCA
MO3HTHBHO (V HLOI'O HECTAYA eJeKTpPOHIR), iHOIe TiI0 sapalnTh-
CcA HeraTHBHO (Y HLOT'O HAJJIHINOK eJeKTPOHIB).

MNigcymku

“ ® EnektpwyHwid 3apan Tina Moxe AiNWMTUCH.

® HailMeHWWA enekTpU4HWIA 3apan — 3apsaf eneKTpoHa.

® EnektpoH — eneMeHTapHa 4YacTWHKa, fKka Mae Bifl'eMHWiA 3apag
—1,6 - 107" Kn i macy 9,1 - 1073 kr.

® EnekTpu4HWiA 3apan — @isvyHa BENWYKMHA, KA € BNACTUMBICTIO ene-
MEHTAPHWX 4aCTWHOK, NO3HA4YaETeCA OYKBOIO ¢, BUMIDIOETLCA B Ky-
NnoHax.

@ Mepeeip ceOT 3HaHHS

Poz2B'AaXuU ycHO

1. MpUTArHYTECA 4K BIOWTOBXHYTECA ABI eBOoHITOBI HANW4YKW, HaTepTi
wepcTio? Bignoeiok oGrpyHTYA.

2. Ha WoBKOBIA HATUI BUCMTL MiQHA KyNbKa, 3apagkeHa HeratWeHo. Hk
SMIHMTECA 1l 3apAa nicna 3asemneHHs?

3. Bopga i3 nocyaWHK BMTIKAE TOHKWM CTpyMeHem. Hkwo eogy B nNocy-
OWHI 3apsavTy Big enekTpodopHOI MalLWHKA, TO CTPYMIHE po36pua-
KyBaTUMETLCH. MMOACHITE Ue aBuLLe.

4%, YoMy B Oochnigax 3 enekTpoMeTpaMu Metaneedid gpiT NoBMHEH Mma-
TW KepamidyHy py4ky?

5% Kpanna macna, gka Mae 3apag +g, po3tunaca Ha ABi piBHI YaCTUHK.
AkKid 3apan KOXHOI i3 YyTBOPEHWX Kpanene?

6%, € [OBa eneKTpocKOonM, OOWH i3 AkMX Mae 2apan. AKUM CTPUXHEM
noTpiGHo 3'epgHaTtK enekTpockonu, wod eoHW obwaea Gynu 3apa-
OAEeHi?

7%, AKLWO CKNSHOW Nanuykow NPoOBECTH Mo MEeTaneBoMy CTRUXHIO
efeKkTpockona, To enekTPoCcKon nokaxe sapan. 3BiakV BiH 3'aBuBCA?

E_,r 3aenaHHA
. 1#*, [Bl kpanni macna oaHaKoBOl MacK, AKi MaTek BIANOBIAHO 3apaau
+2g | —q, 3'enpHanMch. Akwid Gyne 3apan yTBopeHol kpanni?
2*%% Ha HeWlTpaneHy kynbky nepedwno 2000 enekTpoHis. Akvid 3apan
cTae y KynekKn? Ha ckinbku amiHunack i maca?
3*** HeWtpansHa kynbka einpana 5000 enextpoHie. HkuMiA 3apapn, cras
y uwiel kynskn? Ha ckinbkw amiHunace il maca?
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§ 24.Bzaemopia zapagKeHux Tin. EnektpuuyHe none.
3akoH KynoHa

. AyMKKn Bronoc

A Dyay 3HATHM OCHOBHWIA 33aKOH B3aEMOLIl 3apaKeHuX Tifl, 3MoXYy Woro
3aCTOCOBYBATU ANA PO3B'A3yBaHHA 3aaud.

DizHEa — HAVEA eKCHepHMeHTANLHA. AKIo NDpoBOIHTH XOCJiTH
B3aeMoJil sapAIMKeHHEX TiJl V BAKVYMI, TO pe3vibTaT OViIe TaKHI ca-
MH, AK i B mosiTpi. Bugarui sueni M. Dapangeii i II. Makcseonn Bera-
HOBHJIH, IOI0 B NPOCTOPL HABKOJO 3apAKeHEHX Tin (abo sapaIKeHHX
YACTHHOK) icHye enexmpuyune none.

Tk A ™™ 3Haew?

~ 4 Maiikn Pdapapgei (1791-1867) — aHrniincernia
@i3VK i XiMiK, 3aCHOBHWK BYBHHA NPO enexkTpo-
MarHiTHe none, 4yneHd JIOHOAOHCBEKOro KOponie-
CbKOro TOBapwucTea. BiH Bigirpas BWaHa4yHy
pPOfnb Y PO3BUTKY BYEHHA NPO eneKTpomMarHiTHI
ABMLLA. BYB OOHUM i3 HAWBNNMBOBILLKMX BYEHMX
B iCcTOpIl HayKK.

Axeiimec Knepxk Makceenn (1831-1879) —
WOTNAHOCEKWA BYEHWI, AKWIA CTBOPWB TEOPIID j
eNeKTpoMarHiTHoro nonsa i Ha i nigcTtaei 3po- Maikn }
6B BUCHOBOK, LU0 3MiHHI enekTpuuHe i markit-  Papanei
HEe Nond TicCHO NoB'A3aHi oaHe 3 oaHWuM. BoHK
YTBOPIOTE EOMHE ENeKTPOMAarHiTHe none, AKe
NOLWMPIETECA Y BUINSALi eneKTPOMAarHiTHWUX
XBWMb 3i WBWAKICTIO ceitna. [pyHTYIO4MCE Ha
3B'A3KY eneKTpUYHKMX, MAarHiTHUX Ta CBITNOBMWX
AL, Makceenn po3poBuWe Teopio ceiTna i
TakMm 4MHoM ob'egHaB B €0WHE Uine paHile
po3pi3aHeHi ranyai enekTpuKM, MarHeTH3mMy i
OnNTUKK. Kpim uboro, Makceenny HanexaTb
BEnuKi BIOKPUTTA | B iHWMKMX rany3sax disvku,
30KpeMa B MONEeKyNApHO-KiHeTWUYHIR Teopil
razie.

Jxelimc
Makceenn

EnektpuyHde none — ocobnueuid Bua matepil, Ha siamiHy Big pe-
YyoBMHW. BOHO BMHUKaE HaBkono ByAb-AKOro 3apapKeHoro tina.

PeuoBHBEY MOMHA BUABHTH 34 NOIOMOIOK OPradiB 4yTTa: HA NOTHE,
HA CMAK, Ha CJIVY, 4 eJIeKTPHYHE [I0JIe He BEABIACTLCH OpradanMy YyTTH,
BOHO TIpoABJge cebe B pisHExX giax. ElexTpEdYHe moJje HeBHIHMEe, AJe
HOro MOMHA BHEYHTH 3a Ionomorow gocmims. IlpogemoncTpyemo me.
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EnekTpuyHesnane -

Mocaixg 1. ITigsiciMo Ha HHTII sapalKeHY cTaHiodeBY rineay i
NigHeceM0 HA BiicTaHi sapaxeHy ODaTHYKy. Baaemojgia misx sapsa-
IMKeHEME TilaMH — CiIb30H0 1 DAaTHYK0I — Oyae THM CHILHIIOOH,
UM MEHIIOK € BincTaHbh Mid HHMH.

Bucrosok. EnexrpuyHe moJe cHILHIINEe 6iMd sapamleHOTO Tila, a
NpH BiggameHEH] Bij HROro eleKTpUuYHe moje ciaabmiae. OTixe, elex-
TPHYHE [MoJe 3aJeKHThs Bl BigcTaHli Ao sapdAleHOr'0 TLIA.

Mocmn 2. JIBa eJeKTPOMeTDH 3ApPATHIH DIsEHMH 3a BeIHYHHOID
3apArTaMi — IX CTPLIKHM BIAXHIMIWCH HA PisHY KINBRICTE DONLIOK.
IlimaeceMo 00 CTPHIKHIB eIeKTPOMETDIE He3ADAIMeHY I'LIL3Y HA HUT-
I[i, He TOPKAKYHCE CTPHMXKHA. [Tofauumo, 0 HABKOJIO KYJIBKH eJIeK-
TpoMeTpa 3 GLIBIMTHM 3APANOM eleKTPHYHE IIOJe CHIALHINIe, A HABRKOJO
KVJLKH eJIeKTPOMeTPa 3 MeHIITHM 3apAfoM eleKTpHYHe [IoJae cradime.

Bucuopox. EnexTpHaHe moJie 3aleXHTE Bill BEJIHYHHH eJeKTPHYHO-
ro 3apany: 4YUM OLIBIMHANH eleKTPHYHHEH 3apAl, THM CHIBHIImMe ejlek-
TPHYHE I0JIé HABEOJIO HLOIO.

Omixke, Ha OyabL-aKe 3apAlikeHe TiIo ado 3apAaAlmeHy YACTHHRY,
BHOCEHY B eIeKTPHYHE IOJe, Hi€ eJIeKTPHYHA CHJIA.

HMocaiperaa Bigonmoro ¢paEny3sKoro BueHoro KyiaoHa ITpHBeIH
oo BIIKPHTTA 3AKOHY, 38 AKHM MOMHA BHIHAYHTH BeJHUYHHY eJIeKT-
pEaHOl cuaH. KyiaoH DpoBie BelHKY KinbEicTe mocraigis iz saaemopmil
sapAIMKeHEX TiN 3a JONOMOI0K CKOHCTPYHOBAHOIO HHM IIPHIALY.
ITeii npunany masuBaBca Kpymuasii mepesu (Man. 93). ¥V Gamni Gyno
POSMIIMMeHO JerKe KOPOMHCIO, M0 MOMMIO ODePTATHCH HABKOJO OCi.
Ha rpaio wopommcia Dvia npurpinmena jderka kyiabka (Kymom Opas
cyxi arogu Oyvauan). Yepes oTeip B 6aHKY Ha cTpHIKHI (Qisuk omycKas
iEmy KyaeKY. KyIEKE eTeKTPHIVBAIHCA TeDTAM, A 34 KYTOM 38KpY-

Man. 93. KpytuneHi Tepesn Kynoua:

] — ManeHbka TOHKE He3apaoxeHa Kynbka;
£ — Hepyxoma 3apagkeHa Kynbka;

4 — I30N0K4YMA CTpWXKEHL (KOPOMMWUCNO);
4 — npyxHa ToOHKa cpibHa HWTKA;

5 — YPIBHOBAXYIIOHMIA NANepOBUIA OMCK;
6 — Z0BHIWHA WKANA KYyTA NOBOPOTY;

f — WKana Bigctadi Mix KynammM
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gyBaHHA 0oci obepranng KyioH oniHOBAB eIeKTPHYHY CHIY B3acMOIil
Mid KYJIBKAMH.

IIpu 36inemensEl BigeTami Mimk 3apAfKeHHMH TLTaMH (KYJIEKAMH) B
2 pa3H eJIeKTPHYHA CHJA IX BaaeMojii aMennmmiaaca B 4 pasm. Axmo
BificTaHbL MM 3apaeHMMH TimaMu 30inpmMETH B 3 pasH, TO CHIA
B3aeMoJii aMeEmATECA 9 pasie i 1. 1.

Kynon apodHUB BHCHOBOK, IO CHIA B3acMOIil 3apasHeHwx Tin

obepHeHO OPOHOPLIHHO 3ANeMHTL Big KBamapaTty Bigcraml Mim HHMH

1
iF =L ne r — BigcTaHk MM 3apaMeHHMH TLTAMH TV3e MATCHE-

KHX poaMipiB (TouxoBi 3apanm).

Byno pmomeneno, mo cHIa B3aeMOMil 3apAKeHHX TLI OPAMO IIPO-
NOPIiiHA BeIHYUHAM NHEX 3apAfmis: F ~q, ¢y, Ae ¢; — 3apal ogHOTO
Tina, ¢, — 3apAjn Ipyroro rima.

IMTicna obd’egHanEa Beix gocnigEmx BEcHOBKIB KylIoH BCTAHOBHE
OJHH i3 HAHBAMKIMBIINMHY 38KO0HIB eJNeHKTPpHKH, Oeil 3aK0H HAZBAIH
ioro int’sM.

Cuna maaemMogil 3apaEKeHHX TLI, poaMipaMH SKHX MOKHA 3HEX-
TYBATH, MOPIiBHAHO 3 BigcTammio Mik HMMH (TOYKOBI 3apamH), mMpaMo
NMpoInopiiiina mo0yTKY 3HAYEeHE KX 3apATis i odepHeHO Npomopmiiina
KBaapary Bigcrami mimk mumm., MaremaTmano 3axoH KyiroHa sanucy-
I0TEL TAK:

F=p. th ‘2'12 ,
r
H M
ne k=9 10" H; — KoedinienT mpomopniiiHocTi, AKHI YHCEILHO

nopieHioe edeKTpHYHIN cuai (9 - 10° H), mo BHHHUKAE i Yac B3aeMo-
il Tin mamux poamipis iz sapapamu, mo 1 Kn xomemil, Ha Bigcrami
1 M opuHE Big OJHOTO.

PisgnoiiMerao aapsajxeni Tina i1 9acTHHKEH NOPHTATYIOTBCH, 4 OJHO-
HMEeHHO 3apANKeH]I — BiImMTOBXYVIOTECA. dakoH KyIoHa nac MOMIHBICTE
BHPAXVBATH MOJIVIbL CHJIH TAKOI eJeKTPOCTATHYHOI B3acMoIil: v (dhopny-
Y 3AKOHY BXOJATH 3HAYEHHA MOTYJIIE 3apaAmiB, TobTo Ge3 BpaxXyBaHHAMA
sHakis. [oa 3pyaHOCTI MATEMATHYH] 3HAKHA MOAVIAE MOMHA He ITHCATH.

IIpuxaas po3s’A3VBAHHEA 3a0a4, 3 AKOID CHI0K B3AcMOLIIOTH V Ba-
KEvyMi gBa ToukoBi sapamgn mo 10 KA, mo mepebyBalTek HA Bigcrami
3 cMm omum Bix omHOTO?

Hano: Posze"azanna

g, = 10 sKn ToukoBl 3apaAlH — e 3apAIH, PO3MIipaAME AKHX
g.= 10 sKn MOMHA JHeXTYBATH TopiBHAHO 3 BiAcTaHHIO, HA
r=3cm AKHX BOHM 3HaAXoAAThLCH. IlepeBememo diznuni
F— 2 BeNHUHAN B cucTenmy CI:
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3cm=0,03 M
10 8K = 10-10*Kn = 1-10-%* Kn
3rigwo iz zaxomom Kynouma: F —p 4 :1'2 .
r
Onep:EAMO:
2 9 8
F=g_1ﬂgH mi F'E} 10° Kx 121['." HJI:LI[I‘“ H
K {D,[IE) M-
H-n" Kr K
3 = H.
Kn™-m

F=1-107° H=1wmH.
Bidnoside: 3apanld B3acMoJi0Th i3 cianon 1 mH. Axmio MHE 3HAEMO
3HAKH 3apaAniB (¢+» YH «—»), TO MHE MOMXeM0 300pA3HTH B3aEMOIiI0

Tiax rpadiano:

i Tina BiAMTOBXVIOTHCH, OCKLNMBKHE BOHHM ONHOHMEHHI.

MincymMkn
—_— ® HaBkono BCix 3apsmkeHuxX Tin abo 4YaCTWHOK iCHYE enekTpu4He none.
® Enekrtpuv4yHa cuna B3aemMofil TOUKOBWX 3apageHnx Tin abo 4acTUHOK
NpsaMo NponopuinHa senvyrHam 3apagie obox Tin i obepHeHo npo-
nopuiMHa keagpary BiactaHi MK HMAMK. BoHa 3aexoy Hanpsmneda
B300BX NpAMOI, 9Ka 3'e0HYE Ui 3apagM (enekTpu4Ha cuna NpuTAraH-
HA abo eigwToBxyBaHHA). Llei 3aKOH HA3WMBAIOTL 3AKOHOM KynoHa.

e dopmyna 3akoHy Kynowa F —p. 0 13""’ :

r
/b Mepesip ceoi 3HaHHA
1#. K 3MIHUTLCH CUNa B3AEMOMiI M TOYKOBMMMK 3apafamM, SKUWO Big-

CTaHb MiX HUMKW 3DiNbWWTK ¥ 5 pasie? 3meHwnTn ¥y 6 pasig?
2%, HK aMIHMTBCA cuna B3aemofil M TOYKOBMMKW 3apaaamiu, AKLLO
BE/IMYWHY KOXXHOMO 3 HMX 30iNblWKTK ¥ 3 paszn? 3MeHWwnTn y 4 pasun?
3%%, KOpUCTYIOYMCh 3aKOHOM KynoHa, 3anoBHW Tabnuuio.

F, H q,, Kn g2 Kn F, M
2 - 1075 ? 5-107F 0,2
8 - 10 4 - 108 ? 0,1
8 - 10-° 4 -10-% 5 - 1078 ?

? 2 - 1078 5 - 1078 0,2

4#%%%_ [Bi KyNbKW, poatawoeaHi Ha eigcTtani 10 cMm ogHa Big ogHOL, Mma-
0Tk OAHAKOBI HEraTWMBHI 3apagM | B3aemMominTe i3 cunow 0,23 mH.
3HANOW YWMCNo HAQMWILKOBUX ENeKTPOHIB HAa KOXHIA KyNbLi.
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§ 25.3akoH 36epeeHHA eneKTpWUYHOro 3apaay

r

¢ OyMkn Eronoc
A BuMBYY OykKe BAW/MBMA 3aKOH — 33akKoH 30epeweHHs enekTpUYHOro
sapsgy. Byoy Woro BUKOpPWCTOBYBATW ONA PO3B'A3YBAaHHA 3agady i no-
ACHEHHA ENeKTPUYHUX ABMLL.

da IoINoOMOrow MaTeMaTH4YHol (opMynE zaxory Kyloma mMoxuHa
poaB’azyeaTi Gismuai zamauqi.

damauga. JIBi ogHarkosl KyiaekH i3 sapamamma 40 sRa i —10 aKnx
3HAXOAATECA Ha Bigcrami 10 cm ogEa Bim ogHol. Kyiaeskm 3'emmanu i
pO3BeJIH HA OONepegHI0 BiAcTaHb. fK 3aMiHHIACH CHJA B3acMOIil Misk
BAPAIKEHHMH KYILKAME?

Hano: Poze’azanna
g, = 40 sKn IMTeperememo disvuni Benuunnu B cucremy CI:
g.= —10 sKn g,=4-10"% Kim; g,= -1 - 107* Ku;
r=10 cMm r=0,1mwm
F, —?7F,—? JHaiiieMo cHIV BaaeMoJil (IpETATAHHA) MidXK 3a-
F 0 PAMKeHAMHA KYJIBKAMHE J0 IX HOTHKY:
F,

F =k th 2‘5’2 )

r
-8 8
F1=g-1n“-4'm '1;1" =3,6.-107° (H0).
0.1)
2
H-m ~HJI~I'EJI=H-
Kx® m®

' eIHACMO 3apAIEKeH] KYIRKH — BigOvmeTkcesa HelTpanisamia aapa-
nis: =10 sKx i +10 sKa, a sanumenwit sapan +30 sKax posginEThca
HOPiBEY Mid KYVILEAMH:

g, =¢q, =16 sBKn = 1,5 -10* K.

JEalimeMo cHIV B3acMOJil MiXK KVIBKAMH Iiciad IX JOTHKY:

o 1,5-10%.1,5-107

(0,1)

F,=91 =2,025-10° H.

Bidnosids: Cuna BzaeMoIil KVILOK To goTHKY Ovaa F,= 3,6 - 10-5 H,
micas gorury F,= 2,025 - 10°% H. 3maunrs, cHaa BaaeMofmii amen-
minaca 5 1,8 pasH.

IIpe posps’sayeaEHlL miel samavi Oyao posraAHYTO HOpomec Hepe-
PO3NOALIY eNeKTPHYHEX 3apaniB. ExekTporw 3 ofHiel KYIBKH IOpH
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EnekTpuuHenane -

NOTHKEY 3 IHOIOW IMepeidmad Ha IHmY KYJIBKY. ¥ TAKHX 3ajadYax BH-
KOPHCTOBYVIOTE 3aK0H 30epeikeHHA eJeKTPHYHHX 3apAmis,

3aKO0H I'OBOPHTE, IO 3aApAIMH He CTEOPIIOTHECH i He 3HHKANIOTE, BO-
HH JHIIe NMepepo3snogiidioThecd MiM Tinami ado 9acTHHAME OJHOTO i
TOr0 CAMOTI'0 TLIA.

dakoH 3bepeeHHA eNeKTPHYHOTO IAPANY (QOPMYIETHCA TAK:

Anrebpaiunma cyMa 3apamis veix Tia i3odpoBaHOI CHETeMH 3AJIH-
HIAETHCH He3MIHHOIO (CTAJOI0).

gy + g; + g3 +...+ g, = const,

ne const — crama BeIWYHHA; 4, (a2 3, ¢, — 3aPATHA TiJ.

IIpuxnan, EforiToBa marTHYka i BOBHA H0 KOHTAKTY He MANH €JeK-
TPHYHHX 3apAmiB, a iy gac Teprd DATHYKA OTPHMANA HeraTHBHHIA
3APAN, A BOBHA — MOSHTHBHHNA. 34 BeJIWYHHOID I 3apAIH OTHAKOBI,
A 38 3HAKOM — OpoTHaeXkH] («+» i «—»). Takum umHOM, anredpaigaEa
CYMAa 3apAliB MATHYKH 1| BOBHHA He 3MiHHJIACS, BOHA NOPIBHIOE HYJIIO.

Saxon alepesxeHEHA eIeKTPHYHOrD 3apAly MOMKHA HiITBeDIHATH
nocaiguuy maaxoM. BiseMemo Bl HeaapammeHi mracTHEKH (eboHLIT
i ckI0) Ha i30TBOBAHMX PYYKAX, BHECEMO IX V INIHAOHEY MeTAJIeBOl
MOPOMKHUCTOI KYIi, SKY, BCTAHOBJIEHO HA CTPHIMEHL EJEeKTPOMETpAa
(Mman. 94). Crpinka elexkTpoMeTpa He BiIXHIWIAck — zapaay Ha
mracTuHax Hemae. HaeleKTpH3yeMoO NJIACTHEH i OOVCTHEMO B KYJIO
EIEKTPOMETpA. 3HOBY MH He BHABIAEMO BIIXHJIeHHS CTPLNKH eJleK-
TPOMEeTpa — CYMAPHHH eleKTpHYHHN 3apan nopisHmoe HyIw. Ilepe-
BipHTH HAABHICTE 3apAJyY HA KOMHINH IITACTHHI MOMHA, [0 4ep3i BH-
TAMHYBIOA IX i3 KYyJIi.

daxon zbeperxenHA eNMeKTPHYHHX 3apajie nie B pisHomanHiTEEX
[IepeTBOPeHHAX eJleMeHTAPHHX YACTHHOK OJHA B OXHY. 3a <«HADO-
NJKeHHS» HOBL elleMeBTApHI 9WACTHHEH O000B'43KOBO BHHHKAKTE II4-
paM# 3 OJHAKOBHMH 234 BeJHMYHHOI 1 OPOTHIEHMHHMMH 34 3HAKOM
3apAIaMH.

Man. 94.
MNigTeepoxeHHs
3aKOHY
abepexeHHs
ENeKTpH4YHOro

aapsy
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MNiacymkn

3akoH sbepexeHHs enekTpUYHOro 3apsany HanexuTe Ao QyHoamMeH-
TaNsEHWX 3aKOHIB NPUPOOM.

Ong iaonsoBaHoi cuMcTemMiK anrebpaiyHa cyma enekTpuyHuX sapsaais
3aNVWAETLCH HE3MIHHOIO.

3akoH abepexeHHs eNeKTpUYHWX 3apsfie MoXHa NiaTeepauTu O0-
CRIAHWM LUNAX0OM.

JaBaaHHA
1*. CKinbKW enekTpoHiB y Npoueci enekTpu3aull LWOBKOM CKNAHOI na-

21.

NAYKK Nepeluno B LWOBK, AKLWIO 3aps Nanv4yki CTAE A0PIBHIOBATH
4.8 - 10° Kn?

EnextpuuHi 3apaon g, =2 - 10 Kn i g.= 4 - 107% Kn poatalloBaHi
Yy BAKyyMi HA BigcTaHi 2 cm.

** a) 3 9Kolo CUNOoK B3aEMOLINTb Ui 3apaaun?

¥ B) YY1 3MIHWTBCA cMna B3aeMofil MiX 3apsgamu, AKWo X cno-
yaTky 3'eQHarti, a noTiM pO3BEecTM HAa NonepenHo BiacTaHb (2 cm)?
3Hagn cuny BI3aeMonil Mix 3apsgamMu oo i nicna goTuky.

BUCHOBKH OO PO3A4INY 3
KoHcneKT TeopeTMdHOro marepiany
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38 KOHTaKTy OBOX Tin MOXNWBE ABMLUE eNekTpuMaauil, B peaynbTari
AKOro Tina MoXyTe NPUTAryBatk oo cefe iHwi nerwi Tina.

3a enexTpvaauil enekTpUYHWA 3apan oTpUMYIOTeE obOwpea Tina:
OOHe — HeraTMBHWIA 3apan, a apyre — Mo3uTUBHWIA.

EnekTpuyHuil 3apag — ue disvyHa BENWYMHA, AKA BW3HAYaE iHTEH-
CWBHICTEL ENeKTpW4YHOI B3aemogil: nputaryeati abo BIOWTOBXYBATH
Big cebe iHWI 3apagn. EnekKTpyU4HWA 3apag No3Ha4YaeTeCA GYKBOIO
g. OaQWHWUSA enekTpuU4YHoro sapsagy kynod (1 Kn).

OoHOWMMEHH! 3apady BIOWTOBXYIOTECH, a NPOTWNEXHI 3apagM npu-
TAMYIOTLCA.

Enektpu3auiio Tin moxHa BMBYATM AOCNIAHO 3a OOMNOMOroD enek-
TpOCKONa Ta eNnekTpomeTpa.

PeyoBWHW, 9Ki NPOBOAATE ENeKTpHUYHI 3apaaM, HA3WBAIOTL NPOBIL-
HMKAMW ENeKTPWKK, a Pe4YOBWHMW, AKI He NPOBOOATE eNekTpWYHI 3a-
paav, — izonaropamu (pienekTpyukamin).

EnektpuyHunit 3apsan Tina moxe ainvticda. Mexa nogineHocTi enek-
TPWYHOMO 3apay — enemMeHTapHWA 3apsn, AKMiA mae eneMeHTapHa
YacTWHKA, WO BXOOMTE A0 CKnagy atoma; HA3WMBAETLCH ENeKTPOoH.
BenvnunHa aapsny enektpoHa: g = -=1,6 - 1079 Kn.

MpocTip HABKOND eNeKTpUYHOro 3apsay — enexkTpuyHe none. Enek-
TpW4He none — ocobBnuBWid BMAO maTtepil, KW He BUABNAETLCA Op-
raHamiM 4yTTd, a Moxe OyTW BMBYEHW 3a AONOMOroK gocnigie.



EnekTpuyHesnane -

® Ha Gynb-9kuvid 3apaf, BHERCEHWH B enNeKTpyudHe none, [ie enekTpuyHa
cuna. Akl nea 3apsaad B3aemMofilnTe Mi¥ cobo (BiAWTOBXYOTLCS
abo NPUTANYIOTECA), TO UEe 3HAYWThL, L0 BOHW B3AEMOAIIDTL 4Yepes
EeneKTpUYHe none.

® BenvynHa enekTpuyHOl CHNK, 3 SKOK B3AEMOAIINTL ABA 3apAaM, BU-
3HA4YaAEeTLCA 33 3akoHOM Kynoda. 3akoH KynoHa OyB BiOKPWUTWIA ekc-

fﬁ 'qE
—r2 .
® 3akoH 30epexeHHs enekTpW4YHOro 3apagy HaneXwWTb 00 BaNMBUX
3aKOHIB NPUPOOM:
g1+ gz + gg+... + g,= const.
AnrefpaiyHa cyma 3apsiiB ycix Tin i30N6L0BAHOT CUCTEMM € BENMYMHOK
HE3MiHHOIO.

nepyuMeHTanbHOo. BiH maremMaTH4HO JAMUCYETLCH Tdk. F=k-

BMNPABW OO0 PO34INY 3

1#. © 3apaxKeHWid enekTpockon. HK BU3HAYWTI 3HaK Moro sapaay? Hki
00OaTKOBI npeaMeT noTpidHi ona ubora?

2%, € cknaHa nanudka i woskoea TkaHuHa. Lo noTtpibHo apoduTtM, wob
HAMK MO3UMTUMBHO 3apaaWTA enekTpockon? A HeraTMBHO?

3%, Homy NOPOLLUMHKK | HUTKK NIMNHYTE A0 OO8rY, KOMK MOro YMCTULL LWTKOK'?

4%%, MeTtanegiid kynbui Hagany noavtueHoro aapsay. Wo esinBynocsa a
MAacOo0 Uiel KynbKn?

5%%, HkWo noknacTy Ha cTin ApibHI KnanTUkKW nanepy i NiGHECTW 00 HMX
HAaenekTpM3oBaHMA NpeaMeT, TO KNanTWKK CNoYaTky NpMTArHYThCA
00 npegmeTa, a NoTiM BioWToBXHYTeCH. Homy?

6%*, lMpoeegw pocnig: nigeice rpefiHeUus HA LWOBKOBIA HMTLI.
HaenekTpuayid Woro TepTam BOBHSHOW TKkaHwHow. MNigHecw no rpe-
DiHus pyky — rpebiHeub pyXxaTUMeTbCH 3a pykow. Homy?

7#%¥% Ha qkiid Bincrani ogvH Big opHoro 3apaaM 1 mkKn i 10 HKn B3a-
EMOAiI0TE i3 cunow 9 mH?

8%** Y ckinbku pazis Tpefa aMiHWUTK BiACTAHE MDK 3apagaMmwn npu
30inbWEeHHI ogHOro 3 HUX y 4 pa3u, wWobd cvna s3aemomil 3anvun-
Nacsd HeaMmiHHOW?

9%%#, NBi Kynbk poatawoBaHi Ha eigcTadi 10 cm ogHa Big oaHol. BoHK
MalTek OQHAKOBI HEraTUMBHI 3apsaM | B3aemMofiinTs i3 cunow 0,23 MmH.
SHAROW YMCNO HAONWLLUKOBWUX ENeKTPOHIB HA KOMHIA KynbLi.

OpicaTOBHI TeMH HABYAJLHHX IPOCKTIE Mo po3giay 3
. Enexrpocrarinara iggyKEIiA

. EneKTpoCTATHYHHENA 3aXHCT

. EnerTpuuHe moJje AK ocoDIHBHI BHA mMaTepil
MaTepianeHiCTE CBITY

. PewoBrHA 1 mome — aBa BEIH MaTepil

=L I IS
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— Posgin _
- TPUYHUUN CTPYM

HACTUHAII.
EJIEKTPUYHI 9BULLIA




A. B. Ilintnapx

IIlo0 xepyBaTH €JIeKTPUIHUM CTPYMOM,
MOTPiOHO 3HATH MOTO 3AKOHMH.
PoaringueMo 3aK0OHH eJIEKTPHYIHOI'O CTPYMY.

Enexrprmunni ctpyMm. 1l eleKTpaHOTO CTPYMY
IIpoBigHEKH, TeIeKTPHKH, HAINBIIPOBTHAKHA
EnexkTpruHni cTpyM V¥ MeTAJIEBHX IIPOBLIHAKAX
I:xepesa eJIEKTPHYHOIO CTPYMY

EnexkTprdune KoJI0 Ta Oro 0OCHOBHI €JIeMeHTH
Hammpam eJIeKTpHYIHOTO CTPYMY

Cuia crpymy Ta Il BEUMIpIOBAHHA. AMIIEpMeT]p
Enexrprnuyna Hanpyra Ta Ii BUMIPIOBAHHA.
BoaesTMmeTp

Enexkrpumunnii omp. Peaucropu. PeocraTn.
[loTermomerpu

3akon OMma m1g JISHKR KoJia

[TocmmoeHe Ta mapaJjejbHe 3’ ¢IHAHHS
IIPOBLTHUKIB

Pobora ¥ moTy:KHICTE eJIEKTPHYIHOI'0 CTPYMY.
3axoH :xoyasa — Jlerna. Temwosa ma
eJIEKTPUYHOI'0 CTPYMY

EnekTpruHAE CTPYM V PO3UMHAX 1 PO3ILIaBax
eJekTpoTiB. 3axkoH Papanes nd eIeKTPOII3Y
Enexrpranni ctpyMm y rasax. Bunoy rasosmx
pPO3pAMIB

3axonm Oesnmeru Oig yac poboTH

3 @JICKTPHYHAMHA IIPUIAJAMHE i IPHCTPOAMM




_____FUSEUL S

§ 26. EneKTpMYHMIA CTpym

. AyMKH Bronoc
A 03HaAWOMNKOCE 3 YMOBAMW BMHWMKHEHHA W iCHYBaHHA eNekTpWYHOro

CTPYMY, 3MOXY NPOBOAMTHA OOCNIAM T4 NOACHIOBATH X,

IITo maxe enexmpuinuil cmpym? Axi ymosu neobxidni dna eu-
HUKHEHHA [ NPOMIKAHHA CMPYMY NPOMAZOM Neenozo dacy?

CloBo «CTPYM» 03HAYAE DOTIK HOrock., KO0 eNeRTpOCTAHILIO
3'eHATH APOTAMH 31 CIIOMKHBAYEM, TO B IIHX JAPOTAX TOYHETRCA PYX
sapsarenrx yacTHHoK. Mu smaemo, mo B Me-
TAJAX € BLIBHI YacTHHKH — BiILHI eJIeKTPOHH,
AK1 MOMYTE HANPANMIEHO PYXATHCE. & 3BHYANHAX
VMOBAX BLILHI €JIEKTPOHH B METAJAX PYVXAIOTHCS
XA0THYIHO, 1 eIeKTPHYHHNA cTpyM BigcyTail. Ko
YK HA eJIeKTPOHH HoJie eJleKTpHYHA CHJIA, BOHH
PYXATHMYTECS Hanpamierno. Ie i 6yne exerTpuy-
HHH CTpYM.

CnpamMmoBaHWiA pyx BiNEHUX enekTpoHie B meTani saensae cobolo
eneKTpUWYIHWA cTpyM nposigHocCTI.

AJe cOpAMOBAHHNA PYVX BLILHHX eJeKTPOHIB V METAJNAX MOMHA
OTPHMATE iHIIHM croocobom. Hanpuraam, AKII0 MeTAJNeBHH cTpH-
JeHL MATA€ HA 3eMIKD BePTHEAMLHO, TO HOro BLIBHI eleKTPOHH ITic-
A NAJIHHEA CTPHMKHA HA 3eMIK 34 1HepIien NpoJoBEYVIOThE PYXATHCH
CIPAMOBAHO — CTEOPIIIOTE EJNeKTPHYHHWH CTPYM, AKHH HAZHBAIOTH
iHepylllHul cmpym.

EnerTpuuHail cTpyM MOMKYTE BHEJHEKATH 1 BelHEKL sapammeni
Tina, AKIIO BOHH PYXATHMYTLECA COPAMOBAHO B IMEeBHOMY HAIPANMI.
EnexTpuyHHH CTPYVM MOMKe VTBOPIOBATHCHA | NOZHTHEHO 3apAIKeHHMH
JACTHHKAMM, HANDPHEKIAN HOHAMH.

EnekTpuYHHA CTPYM — CNpPSIMOBaHWA pyX 3apagXeHWX 4acTH-
HOK abo 3apagaxeHux Tin.

Poarnauemo Ha Jociigax VMOBH BHHHKHEHHS ¥ ICHVBAHHA eJlek-
TPHYHOIO CTPYMY.

Mocmn 1. BiasMemo eleKTpockon 1 nigHecemo mo foro MeTaleBol
KVJIBKH HACNeKTPHIOBAHY HNAMHYKY (Manx. 95).

dapaiKeHa IMATHYKA He TOPKAETBCA CTPHIKHA eJeKTpPOoCKOoIa, ale
mig giew CcHIH eAeKTPHYHOTO IOJHA, CTROPEHOTO IAPAIMMEH0I0 [Ia-
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ENeKTpUYHUIA CTPYM

Man. 95. EnekTpockon 3 HEratMeHoO Man. 96. EnekTpockon 3 NnO3MTUBHO
3APASKEHOD NANWHKOKD 3APASKEHOK NANMHKOI

JIHYKOI0, BiMThH]I eJeKTPOHH METAJNEROT0 CTPHIKHA PYXATECA BHHI i
30HPAIOTLCA HA DAllepOBHX CMYMKKaX, AKl ogHOIMeHEHO 3apAIHIHCE i
BiAMTOBXHYIHCE., TAKUM YHHOM B CTPHIKHI KOpPOTKOYacHO OVIIO CTBO-
peHo eNeKTPHYIHHNH CTPYM.

Bucnosor

1. B meranesoMy cTpHMHI € BiIBRHI sapammxeni dacTHHKH (Binemi
eNeKTPOHH), AKI MOMKYTE NepPeMimyBATHCE HATPAMICHO.

2. CopaMoBaEHH PyX BiIBHHX eJeKTPOHIE VTBOPHEThLCA Hig maiero
eJIEKTPHYHOID II0JIH.

Mocmn 2. IligHeceMo A0 eleKTpoMeTpa (eIeKTPOCKOIA), He TOPKA-
IOYHCE HOT0, MO3UTHBHO 3aPAMMKeHY NANAYKY — APKVIIL posidmnAcs
(mas. 96).

YoMy e igbviaoca? B MeTaleBoOMY CTPHIKHI eeKTPOHH 3 HEKHLO-
ro KiHIA PYXATHCS Bropy, NPHATArVIOYHCE M0 MOSHTHBHO 3APAIMKEHO]
MATHYEH, TOOTO OVJIO CTBOPEHO KOPOTKOYACHHI eNeKTPHYHHI cTpYM.
106 cTpyM 6VE TPHBANIINEM, NPOBLIHAK Mae OVTH BIMKHeHHH B €JIeK-
TpEYHe KoJ0. {10 yMOBY poarigHeMo B HACTYIIHHX maparpadax TemMH.

ﬁ Nincymkn
® CnpAMOBaHWA pyx 3apag#xeHux Tin ato 4acTWHOK HasWBalTbL enek-

TPUYHUM CTPYMOM.
® [1na BUHWKHEHHS i iCHYBAaHHA EenekKTpPWYHOro CTPYMY MpOoBiAHOCTI

HeobxigHe BWKOHAHHA OBOX YMOB: HASBHICTE BiNbHUX 3apAMKEeHMX
YACTWHOK Ta ICHYBAHHA enekTpMYHOro nons.

Mepegip cBOI 3HAHHA

1#. Hageaw npyuKnagy crnoXxMBadvis eneKTpU4HOro cTpymy.

2%, lLlo HA3MBAIOTE ENeKTPUYHUM CTPYMOM?

3%, Hki ymoBKW HeoOxioHI aAna BMHWMKHEHHS enekTpuYHoro cTpymy? Jna ic-
HYBAHHA ENEeKTPUYHOND CTPYMY? HKMMIK AoCninamMy Le MOXHA NoBecTH?

4% [NOACHW PIBHWLUID MK CTPYMOM MPOBIAHOCTI A IHEPLWIAHKMM CTPYMOM.

137




_____FUSEUL S

§ 27. Oii enekTpUYHOro cTpymy

. AyMKHM Bronoc

H 3amowy NMOACHIOBATY eNekTpPWYHI ABMLLA B NpUpoai | TexHiui.

Ar moxcna disnamuca, YU € 6 LPOSIIHUKY cmpym?
ITpoxop:xeHHs eNeKTPHYHOrD CTPYMY Yepe3d IPOBiIHHK CYIPOBO-
IEYETLCSA OCODJHBHMHE SBHIOIAMH, fKi HA3HBAIOTL JidMU eleKmpuy-

HO020 CPYMY.

Cxema 3

Aii enekTpy4HOro cTpymy |

Tennoea pia | Ceitnoea noia | MarditHa pia | Ximiuda gia  |MexaHiuHa pia

Poarnanemo nii eXeKTPHYHOrD CTPYMY V HABKOJIHIMMHLBOMY Cepelo-

BHII.
IIpaxaaom

TemwnoBa mig elekTpHYHOTO cTpyMY. 1le SBHIMEe MH CcHOCTepIiracmMo
B YTIOTAX, eJeKTpOKaMiHax, maMnax, ejdektrponnmrax (man. 97). Cmi-
paii B OpHIANAX PO3irpiBanThCd OO0 «9epBOHOTO podsKapeHHA», imomi
no «Dimoro posmxapeHHA». [Jo HHX He MOM(HA TOPKATHCA, 00 VHHK-
HYTH omikie. Pigwmaail @ rasonomidHl OpoBiIHHKH TeH HATPIBAIOTLCH

r"- Foi eSS Y 5 v L |

T T

Man. 97. PoairpiTa
cnipans: Tennoea
OiA eneKTpU4HOoro

CTPYMY
138

3A MPOXOMKEHHSA eJeKTPHYHOTD CTPYMY.

Yomy nposidnuru nazpieaiomeca nid wac
npoxodieHna eleKmpuinozo cmpymny?

CopamoBamo pyXawduch, BLILE] elekTpoRH
3IOITOBXVIOTECH 3 HOHAMEH KPHCTANIYHHEX I'par
i mepegamTs IM HaCTHHY cBoel KimeTHYHOI
egeprii. Konusanng iioHIB cTae CHJILHIIIHM,
30iNBMYVETHCA BHYTPIIIHA eHepria EpHeTa-
na — BigbyBaeThCca HarpiBaHHA. ¥ pigHHAX
i razax mig 4ac OpoXoQKeHHA eJeKTPHYHOTO
CTPYMY Tex BigdyBaeThCd 3POCTAHHA BHYT-
plInHLOI eHepril i, AK HACHiIOK, HArpiBaHHA
cepenoBHILA.

CriToBy Iilo eJeKTPHYHOTO CTPYMY MOK-
HA CHOCTepiraTH HA OpHEIagl OJHCKABKH,
cBiYeHHA JaMDOH, NOJAApHOro cAiBa (Mana. 98).

MaruiTey Ail0 eJIeKTPHYHOTO CTPYMY BIIED-
me cooctepiras 1820 p. garcerEil disuk
Epecren, wonm Oing mpoBigHEkKa 31 cTpyMoM
poaMmicTHB Maraitey crpinky. Ilposigmwmr 3i



ENeKTpUYHUIA CTPYM

CTPYMOM IOJIAB HA MATHITHY CTpPLIRY,
i Boma amiEnaa cBiil manpam. lle mosic-
HeHO THM, 0 HABKOJIO OPOBiTHUKA 31
CTPYMOM BHHHKAae MarHiTHe mone. IIpwm-
KJIAN MATHITHOL 0il eIeKTPHYHOIO CTPYMY
ao0parkeHo HA MATIOHKY 99.

XiMiYRY Til0 eJNeKTPHYHOIC CTPYMY
MOMHA PO3rIEHYTH Ha Jocaigi. ¥ noo-
CYOHHY 3 POSYHHOM MigHOr'O EVIOpOCY
(Cu,50,) onyeTHIH JBa OJHAKOBHX BY-
MILHHX eJeKTpoLH 1 NpPOoNyCTHIH ellek-
TpEYHHE cTpyM. Ha ogHOMY 3 elleKTpOIIB
geped JedKHE dac 3'gBHThCHE HDOMITHHI
map mMigi, a IHTeHCHBHICTE 3adapBIIeHHA
po3uEHEy aMiHuTECH (Max. 100).

Mexaniyny dito erexmpuinozo cmpy-
My MH crnocrepiraemo mip yac poborm
eJIeKTPUYIHEX JABHIVHIB: eJeKTpHYHA
npailbHa MADIHHEA, eJeKTpPOTPAHCOIOPT
rormo (Mamn. 101).

Cu Cu
Cu®» Cu® Cu

Man. 98. Bnuckaeka: ceiTnosa
OiA eneKTpUYHOro CTpymMmy

Man. 99. MaruiTHa nis
ENEeKTPHUHHOro CTRYMY:

a — Ccxema gocnigy
Epcrepa; a — enektpo-
MArHITHKWIA NZAOMHWA KpaH

Man. 100. MNMocyouHa 3 po3drHOM

MIQHOMO KYNOpOoCy: XiMmidHa ais
ENEKTPUYHOrO CTRYMY
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Man. 101. Poborta
ENEKTPWYHKMX OBWUMYHIB:
MEexaHiyHa oia
BNEeKTPUYHOro CTPyMY

KEpiM Toro, elleKTpHYHHIE CTPYM BILIHBAE HA XHEI opramiamm. I1a
nig B bineImocTi BEOANKIE Mome OVTH Hebesnewmow. Tomy min gac
poboTE 31 eTpyMoM HeoOXigHO HOTPHMYBATHCE HPABHI 0e3eKH.
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3rigHo i3 3akoHom 30epexeHHAa eHepril, npu Oyab-akii aif
eneKTPUYHOro CTPYMy BinbOyBaETLCA NEpPeTBOPEHHA eNneKTpuy-
HOT eHepriil (eHeprii eneKTpuyHoro nond) B iHWi BUAKM eHepril.

A TM 3Haew?

® Ulocekynon Ha 3emni soapse onuabko 100 GnuckaBok, AKi BUHK-
KalOTe MK HABNEKTPW30BAHWUMK XMapamMu 4M Xmapamu i aemneo.

® ENekTpuyHWiA cTpyM, NPOXOOAAYM Yepes XWBWIA opraHiam, OKaaye Ha
HBOIMO BENUKWMIA BNJMB: 3anNeXHO Bifg, napameTpiB CTpyMy BiH MOxe
BOWMTW opraHiam abo OXMMBMTKM MOro YW BMNikyBaTu. Konu B noguHKW
YNUHAETLCS Cepue, TO 3a A0NOMOrol KOPOTKOYACHWX eNeKTPUYHMX
iMMynbCiB, AKI OiTe Ha cepue, M'931 Cepus MoYWHAKTE CKOpOYy-
BATWUChL | NpaLioBaTK.

® [eqki TBAPWHKM 30aTHI CAMOCTIHHO BUPOONATH ENeKTPUYHWMIA CTPYM
Aana 3axucty abo NonBaHHA, HANPWKNan, enekTpUYHWIA ckar.

MNiacymkn

® EnekTpyyHWA CTPYM NPOABNAETLCH B PI3HWX OiFX: TENNOBiA, CBITNO-
Bil1, MAarHiTHIA, MexaHidHii, XiMiYHIA.

® [lii enekTpU4HOro CTpyMy BMBEYAIOTL HA A0Chigax.

® [ii enekTpU4HOro CTPYMY BUKOPWCTOBYIOTE ¥ TEXHIYHMX NPUCTPOSAX,
noGyTOBMX NpUNagax, y TeXHONOMYHKWX Npouecax i ABvLLax.

MepeBip cBOI 3HAHHA

1*. Hagenw npuknagM Oil enekTpuMYHOro cTpymy.

2%, Hka Oia eneKTpU4HOro CTpyYMy BUKOPWUCTOBYETLCA B poboTi:

a) eneKTpoYanHuKa;

6) enexTpomobing;

B) Nnamnu OeHHoro ceitna?

3*%, HaagiTb CNiNbHI pPUCK BCIX OIA eNeKTPUYHOro CTRYMY.

4*%% 3 ToykKM 3opy Teopil MKT noscHW HarpiBaHHA MeTanie BHACNIAOK
NPOXOMXEHHA B HHUX ENeKTPHUYHOro CTRYMY.



ENeKTpUYHUIA CTPYM

§ 28.MpoBigHKUKK, gieneKTpUKK, HaniBnpoBigHMKMW.
ENeKTpUYHMIA CTPYM Y MeTaneBUX NpoBigHWKax

i AyMkn Bronoc

A BUBYY pPEUYOBWHK, AKI MAIKOTh Pi3HI BNACTUBOCTI NPOXOMXEHHS Yepes
HAX @NeKTPUYHOro CTPYMY.

¥ npuponi i rTexmimi coocTepirannTk eNeKTpHYHI ABHIOA, AKIL
CYIPOBOKVIOTECH MPOXOIMEeHHAM eJeKTpu4YHoro crpymy. Hanpm-
KJan, OJIHCKABKA — ACKPABHN NPHKJIAN NPOXOMMEeHHS eJeKTPHIHOTO
cTpYMY B razax (v mosirpi). BeIHKHEM JOCATHEHHAM HAVKOBO-TeXHIid-
HOI'0O nOporpecy € cydacHi ofudciawopBaibHl mamuaH. B ocHoOBl ix ro-
JIOBHOI'O [NPHCTPOK — MPOIecopa — JIeMaTh IHTerpailbHi cxeMH, Mo
CHJIATAIOTHCH 3 BeJHKOL KiNBKOCTI HANIBOPOBIAHUKOBHX eJIeMeHTIiB.

HAri enexmpuini npoyecu sidbysaromobea 6 nposidnuwax?

ITpoBigHEKAMHE eNeKTPHKH MOMVTE OVTH MeTANH, PiguHH i rasm
(cxema 3). IIpumpoay eleHTPHYHOTO CTPYMY B DISHEX cepemoBHINAX
MOKHA ToAcHHTE Ha ocHOoBI MET, mocximie i enexTpoEHOI Teopil.

Ilomin pedwoBHH HAa OPOBITHHKM,
nieJleKTPpHEH 1 HAOIIBODOBIAHMKH

SANEMUTE Bi KOHOeHTpail Bilb- Cxema 3

HHX 3apAeHHX YACTHHOK, TOOTO MposiaHuUKN
HOCIIB eMeKTPHYHOIO CTPYMY. ¥ Me-

TaNax — nposidHUKAX — KOHIEH- v

Tpamiga BINILHHX eJeKTpoHIB IyixKe MeTanu

penruka, omamasko 10 B 1 i Ile

MOACHIOE BHCOKY eJeKTpoIpoBij- L L
HicTe MeTamis (Mamx. 102). B veix EnexkTponiti Maaun i
IHMEX NpoBiJHHKOBHX pedYoBHHAX (pO34KHM BaKkyym
Ted BHCOKA KOHIEHTPAILA aapda- cone, 3a
JKeHAX BLILHHX WACTHHOK: B eleK- KACHOT, NEBHMX
TPOJITAX — HOHH, B r'aszax — HOHH OCHOB) yMOB

i BinBHI eMeKTpOHH.

Y  diexekmpurkax BiILHHX
3apAMMEeHUY JACTHHOK IViAKe MAaJO,
famaeko 10°-107 8 1 m*. Tomy raxi
PeYOBHHEH € DOTaHHMH IPOBLTHHKA-
MH eJeKTPHEH (I'yMa, CKJIO, ILIACT-
MACH, Kepamika). ¥ Oinemocti BH-
NagKiB IX BHKOPHCTOBYIOTE IJIHA i30-
aamii Big gil eMeKTPHYHOND CTPYMY
(man. 103). Man. 102. Metaneei npoBigHUKKX
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Man. 103. Odienekrpukn Man. 104. HanienpoeigHWKK

¥ nanienposidnurxax (Man. 104) sinsEnx mociis sapagy MeHme, Hix
v OpoBigEEkAax, i Gineme, i B mienexTpHrax, — Ommaeko 10110
e 1 m® Baacma nporigmicTs HamiBmpoBigHRKIE HeBHCOKA, alle KinkkieTh
HOCITE cTpYyMY MOMKHA 30LTBIMHATH DIIAXOM IX HATpiBaHHA, OCBiTIeHHA
abo BHeceHHA gomMimor. DiswaHi JociKeHHA BIACTHBOCTEH HAIIBITPO-
BIMHUKIBE 3VMOBHIH HAYVKOBO-TEXHIYHAWN NPOrpec VHACJIINOK 1X BHKOPHUC-
TAHHA (TepMOoeIeMeHTH, (JOTOeIeMEHTH, JiOAH, TPAH3HCTOPH TOILOD).

g gocrHimmenHsa eNeKTPHYHOTO CTPYMY V PISHHX cepejJoBHIAX
Dyno mpoBeleno DaraTo exconepuMeHTiB. Tak, eleKTpPOHHY IpPOBig-
HicTh MeTANIB OVIIO eKCIePHMEHTANLHO moseneno 1913 pory diau-
kaMH-ekcnepumMerntTaTopamu: JI. I. Meggensmiramonm i H. 1. ITama-
nerci, a morim 1916 pory B. Crwaprom i P. Tommerom. PosrigEenmo
nocJifg.

Hocmin
Korymrky 3 MigHEM OpoBoJoM GVII0 3aMKHEHO HA FakBAHOMETD 31
CHRMIATEHHMH KOB3AIYHMH KoHTakTaMmu (Man. 105). 3a pomomorow

ob
eJeKTPOIBHTIVHA (n =5Eli]ﬂ—] KOTVIIEA JViKe MBHIKO o0epTaAlACE,
XB

a TOTIM pi3KO ralbMVBAJACE. ¥ el MOMeHT ralbBaHoMeTp (ikcyBaB
KOPOTKOYACHHE cTpyM. lle mogcHemo THM, MO Oicad piskoro raib-
MVBAHHA BiTLHI eleKTpoOHE IMe Hedkuil wac 3a imepmicw pyxanmcs
COPAMOBAHO, 1 B KOTVIINL BHHHEKABE eJeKTpHYHNE cTpyM. Lleil gocming
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€ EeKCIHEePHUMEHTANBHHM JOBeJeHHAM
eJIeKTPOHHOI TPOBIAHOCTI MEeTAJIB.

¥ MeTanax BlIeEHI emexTponH Oe-
PYTE YYACTL ¥ XA0THYHOMY TeILIOBOMY
pyci. Ilig BOaWBOM eMeKTPUHYHOTO II0-
JI BOHH IIOYHHAITEL HepeMillyBATHCE
BIOPAIKOBAHO 13 cepelHbLOI0 INBUAKIC-

MM _
Ti0 npHoaEsao 0,5— . A DIBHIKICTE
G

MOITUPEHHSA EJeKTPUYHOTrD IIOJNH BCe-
pequHi MeTAIEBOrO MPOBITHWKA HADJIH-

smaereea go 300 l‘.','llljlll',','lH . Came mnmw
C

INBHAKICTE OB’ A3VIOTE 3 TOMEPEHEAM
eJeKTPHIYHOTO CTPYMY B MeTanax. Tak
eIeKTPOHHA Teopid NOoACHIOE HepeHe-
CeHHA eJeKTPHYHOTO 3apAly B MeTa-
JI8X, ToDTO CTEOPEHHA eIeKTPHYHOID

CTPYMY.
NincymMmkn

Man. 105. NaneeaHoMeTp
PEECTPYE EneKTpUHHKNA
CTPYM Y MOMEHT Pi3Koro
ranbMyBaHHA KOTYLUKW

- 3a xapakTepom enekTpuyHol NposBioHOCTI BCi peYDBMHKW NOOINSAKNTb
HA NPOBIAHWKK, OIENeKTPHUKW | HANIBNPOBIAHWKA.
® KoHUeHTpAaUIf BiNbHWX 3apaaXeHMX YacTUHOK Y PeYOBWMHI BU3HAYaEe

il eneKTpu4Hy NpoBioHICTE.

® Y mMeTanax enekTpUYHMA CTPYM YTBOPIOETLCA CNPAMOBAHUM PYXOM
BiNbHWX enexkTpoHie. Llel BWUCHOBOK niagTEepiKeHo eKCcrnepumMmeH-

TaneHO.

%’ Mepeeip cBOI 3HAHHA

1#. Hazewn npuknagyM peyvoBWH, SIKi € OienekKTpUkamu, NpoBigHWKaMK.

2%%, K MOXHA NOACHWUTH NPaKTUYHO MWUTTERE BKJIOYEHHS CNOXWUBAMIB
eNeKTRPWUYHOro CTPYMY Nicns BMMKAHHA enekTpu4YHoro kona®?

3*%, MoACHW HA3BY PEYOBWMH «HAMNIBNPOBIOAHMKM:.

4%%¥, P MOXHA O0BECTH, LLLO HOCIAMKW eNeKTPWYHOro CTPYMY B MeTanax

€ BiNbHI eneKkTpoHKu?

ﬁ Ana TUX, XTO X04e 3HaTH dinkLe

LloG 3po3ymiT MexaHiamK 30inslWeHHs HOoCIB

eNeKTpUYHOro cTpymy 3i 3binblueHHaM TemMne-
patypW abo OCBITNEeHHA, HeobxigHo 3HaTwn Gy-
OOBY HanisnpoBiOHWKOBWX KpWCTAaNIE | npyupoay
3B'A3KY, WO YTPMMYE aTOMKM KpWMcTana ofgwH
Gina ogHoro. Ans npyuknagy posrnaHemMo Kpuc-
Tan kKpemHiio. KpemHili — 4OTUPWUBANSHTHUIA
enemedr. Lle o3Hayae, WO HA 30BHIWHIA obo-
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NOHU| ATOMAa 3HAXOAATLCA YOTUPK enek-
TPOHK, WO NopieHAHO cnafo noe'a3aHi
3 aapom. Yucno HaWbnuw4ux cycinis
KOXHOrD AaToMa KPEeMHIIo TakoX [o0-
PIBHIOE 4YOTUPLOM. Y YWCTWX HaNIBNpPO-
BiOHWKaX M aToMamK € KOBANeHTHWA
36’A30K. KoxHWIA atom oBMiHIOETLCH
BANEHTHUMK EneKkTpOoHAMK 3 4YOoTHpMa
cycinamu. BHacninok TennoeBux cCni-
BYOApiB aToOMIB AKWIChL i3 enekTpOoHIB,
OTPUMABLUK NOpUIKD eHeprii, MoXe 3a-
NALLIMTA 3B'A30K 3 aTOMOM — YTBODIO-
ETLCA BiNbHWIA enekTpoH. BiacyTHIA mMiXaTOMHWIA 3B’'A30K HASWBAKTh
Aipkoin, Aka € eKBIBANeHTHOW NO3MTUBHOMY 3apany. TAkMM YMHOM,
Y HanisNpoBiAHWKAX & HOCGI 3apafie OBOX TWUMIB: enNeKTPOoHM i [ipKW.
KoHUueHTpauia BiNbHWUX enekTpoHiB | Oipok apoctae 3a 3BinblueHHS
TemnepaTypyu abo oCBITNEHHS.

MpoBIOHICTE YACTWX HANIBNPOBIAHWKIE (ENeKTPOHHO-AIpKOBA) Ha-
3MBAKDTL BAACHOK. HKWO A0 HANIBNPOBIAHWKA BHECTW A0OMILLIKKM, TO
MOXHA 3HAYHO 30INBWWMTH KINBKICTE HOGIIB ENEKTRUYHOrD CTRYMY, TOL
NPoBIAHICTL Byne HA3MBATUCH AOMILUKOBOK. 3aNeXHO Bil AOMILLOK
MOXHA 0epaTi 30iNbWeHHA KINbLKOCTI eNeKTPoHIB (eNekKTpoHHAa npo-
BigHiCTE) abo aipok (pipkoBa NPoBIAHICTE).

EnekTpoHHa NpoBIgHICTE HA3WBAKTE MPOBIAHICTIO N-TUNY; MIPKOBY —
NpoOBIAHICTIO P-TUNY.

p-n nepexig. Ao B HANIBNPOBIAHWMKY € OINAHKKA 3 eneKTpOHHOIO
| NipKOBOK NPOBIOHICTIO, TO HA MEXi UWX AINSHOK BUHWKAES Wap, AKWIA
Mae OAHOCTOPOHHID ENekTpWYHY NpoBigHicTL. el wap wwpoko BM-
KOPWCTOBYIOTh B HANIBNDOBIAHMKOBUX NpUNanax.

—Ip n——
+ —

TakWit KOHTAKT OBOX HANIBNPOBIAHWKIB 3 PI3HKMM TUNOM MPOBIAHOCTI
Mae Manuii onip, SKWo p-AinsHKY NIAKNoYUTH A0 NO3MTUBHOMD Noo-
CY IpKepena cTpymy, a n-ainaHKy — A0 HeratuBHoro. AKWwo nonwocu
Ix¥epena NoMIHATH HA NPOTUNEXHI, To onip p-n-nepexony Gyne nyxe
BeNWKKMM. LA BnacTWBICTE p-n nepexoay WWPoKO BMKOPWCTOBYETHCH B
HanNIBNpOBIAHUKOBUX NpUnanax.

S00paxeHHa HA cXemax

N

L/,f| HanienpoeigH1koBWiA gioa

( HanienpoBigHWKoBWIA Tpiod (TpaHaucTop)
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§ 29. 0xepena eneKTPUYHOrO CTpymy

: ‘ AYyMKW Bronoc

A BuMeyy GyO0BY i Oil0 OCHOBHUX OXepes enekTpu4yHOro CTpymy.

IMpakTryHOo B yCiX BEODATKAX eNeKTPHYHHI cTpyM Heobximgmo mig-
TPHMYBATH IPOTANOM OEBHOIO YACY, HAUIPHKJIAN JIA podoTH KiMHAT-
HOT'O OCBITJIeHHA, TeJeBizopa, 114 HenepepBHOI podoTH eleKTpOoTpaH-
craopry. ToMy moTpifHL Aepela eleKTpHEYHOrO cTpPyMy (cxema 4).

HAxepeno cTtpymy — ue NpUcTpiil, 9KMA CTBOPIOE enekTpU4yHe
none i Mmoxe AOBrviA 4yac Horo yrpMmyBaTu.

Bimomo GaraTo BHEIIB mikepen eleKTpoeHeprii. Ixma Gynosa pisma,
ANle ¥ KOMKHOMY IMepeNi cTpyMmy BinfyeaeThed po3gileHHI 3apajie-
HHX YACTHHOK Ha IBA INOJIOCH: IMO3HTHBHHHE <«+» 1 HeTATHBHHM «—»
34 PAXYVHOK BHKOHAHHA pOoDOTH TAK 3BAHHMH CTOPOHHIMH CHIAMMH.
CropoHH] CHJIM MOMVTE MATH XiMiYHY, MeXaHIUYHY, TEIJIOBY IPHPOIY.
Bonm cupaMoBaHi NpoTH KVJIOHIBCBKHX CHI. 3rigpo iz aaxomom Hy-
JIOHA 3APANH IPOTHISMHUX 3HAKIB MPHUTATVIOTRCH, a4 Ni0D 3'ABHJIOCH
IMKepeno eIeKTPHYHOTO DoJisd, DoTpidHo Oi sapajgd pO3BeCTH HA
nea nomwcu. o pobory BecepeguHl [3epesa BEKOHVIOTE CTOPOHHI
CHIIH.

B ycix pxepelax cTpyMy B pe3vJikTaTi pofOTH cTOpPOHHIX cHI Bifg-
DYBAETLCA MEePeTBOPeHHA IHIMHX BHIIB eHeprili B eleKTPHYHY.

YV 2aAb8aAHIYHUX eAeMenmax Yy XiMiuHi posYyHHH OOYVCHAIOTL ABIL
MIACTHHHM i3 pPi3HHEX pPedoBHH. ¥ pesvibTaTi XiMivmux peasmii mi
IIACTHHH (eJeKTpogH) pisHONMEHHO 3apdaMAITLCH 1 MOMXYVTE CTBO-
PIOBATH CTPYM: BigOyBawThCH XiMiuHi peariil i BHYTpimHEA eHeprida,
AKA TPH OLOMY BHILIAETLCHA, NePeTBOPIOETHCH HA eJeKTPHYHY.

g opakTHYHHX ILTed BHKOPHUCTOBYIOTE CYX1 raILBAHIYHI ellemen-
T (Man. 106). Hexkinbka ramsBaEIiYHHX e/JeMeHTIiB MOMHA 3'€IHATH
B DaTapeio, HAOIPHKJAK A8 KHOIeHLKOBOIO JIXTapHA.

Cxema 4
OCHOBHI BUOWU AXKEPEN CTPYMY
L W | W L
fanLBaHiYHI Ascymay- MeHe- TepMmo- PoTo-
enemMeHTK NATOpH patopu enemeHTH enemMeHTK
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_____FUSEUL S

HonomixHi
CyMiLL
payoBMH

HuHkoBMEA
[{elelgiling

ByrifnsHuA
CTPUXEHL

a

Man. 106. Cyxi raneBadiqHi enemenT: 8 — Gynoea ranbBaHiyHOro
enemeHTa; 6 — ransBaHiuHi enemedTH | Batapes

B axymyaamopax (Man. 107) B po3uMH KHCIOTH OOYCHAITE IBA
OQHAKOBIL elekTpoaH (Bl CBHHIEBL MIIACTHHH) i HIPONVCKAIOTE CTPVM,
sapamxaaroun ix. IIpm neoMy Ha eleKTpolax BinOyearoThcda pisHi xi-
MiYHI pearmii, AKI MamTE pPidHl BAACTHBOCTL, 1 AKVMYJIATOD OTPHMYE
nBa mojwcH sapaxis. Ilicas sapAfKH AaKYMYJIATOP MOMHA BHKODHC-
TOBYBATH AK CAMOCTiHe I3epeso CTPYyMY.

IcayioTs cBHHNEeBI (kKHcmoTHI) i 3anizo-mikemeni, abo my:mHi any-

Man. 107. bynoea akymynatopa:
1 — kopnyc; £ — Kpuvwka,

3 — Knema No3IWTUEHOrD nonca
«+v; 4 — OOMH I3 WECTW aKyMmy-
NATOpIE; 5 — KNema HeratMeHoro
nonca «—»; 6 — npobka;

f — 3anMeHa ropnoBuHA,

8 — NnacTuHKW akymynaTopa

146

MyaaATopHE. BoHH MOMKYTE JaBATH
ODOBOJII BeMHEHH CTPYM, 1 IX MOM-
Ha BHKODPHCTOBYBaTH OaraTo pasis.
ARYMYyJIATOPH MAKTE MMHUPOKe 1
pizHOMAHITHE 3aCTOCYBAHHIA: OCBIT-
JIeHHS B 3ANMISHHYHHX BATOHAX, AB-
TOMODINAX, NigBOAHMX YOBHAX, HA
INTYYHHX CYIYVTHHKAX 3eMIi Tomio.

Axi mobi esidomi dacepena
cmpymy i de ix suKOPUCMOSYIOMb
(man. 108)7

Tepmoeremenmu. fAxmo 3'egHATH
JBa PI3HOPLIHIY MPOBITHWKHA 1 HArPiBa-
TH OHH 13 CHAAHHY KiHI[B, TO OTPHMA-
€MO Jxepesio crpyMy. 1Ipn npomy BHY-
B GNEKTPHYHY, 0COOHEO e(eKTHBHHM
€ 3'6THARHA MeTAJNICBHX MpPOBLIHHKIE i
HAIMBIpoBigEMKIB (Max. 109).



ENeKTpUYHUIA CTPYM |

Man. 108. Oxepena cTpymy

Man. 109.
—- i 3'enHAHHA
METanesmnx
— g P NPOBIOHWKIE |
(= HanienposigHMKis

— —am

Ha erekmpocmanyiax eleKTPHYHHH C¢TPYM BHHHKAE B TeHEepPATO-
pax (man. 110). IIpusnEn ix il MoMXEA DPOIeMOHCTPYBATH Ha IIPH-
KJaani obepraEHS paMKH i3 geaxol KinekoceTi BUTKIB isonwnoBamHOro
MpoBOJY B MargiTEoMy motai. Byjle BHKOHYBATHCHE MexaHiyHa podoTa,
IIOJIOCH TeHepaTopa 3apajAThLCA pl3HOMMeHHO, JaMIla, IPHeJHAHA IO
npmnany, Gyae criTuTHCA.

Man. 110. leHepaTop
147
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ExexTpuuyarid cTpYM Bl reHepaTopiB BHEOPHCTOBYIOTE ¥V IPOMHC-
JIOBOCT], TPAHCIOPTi, CLILCEKOMY IOCIIOTAPCTEL, OCBITJIeHHI OVIHHKIB,
poboTi NODYTOBHX eJNeKTPHYHHX MNPHIAJIB TOMOIO.

Tk,

i
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MNigcymkn

® Ixepeno cTpymy — UE MNPUCTRIA ONA CTBOPEHHA enekTpW4YHOro
CTpYMY B MPOBIOHWKAX NPOTArOM QOBroro 4acy.

® Y mkepenax cTpymy BinDyBaeTbCH nepexin pisHWX BUAIE eHeprii B
eNeKTpU4HY.

® [xepeno cTpyMmy Mae OBa NONOCK: MO3UTUBHKWIA «+» | HErATUBHWA «—»,

® OCHOBHI BUOW [epen cTpyMy: ransBaHiyHi enemMeHTH, aKkymynaTopu,
reHepaTtopy, TepMOENEMEHTHA.

® [xwepena cTpyMy MOXHa 3'eaHyBati B DaTapeil.

Mepesip cBOl 3HaAHHA
1*. Hky poNb BUKOHYIOTL CTOPOHHI CUNKW B MKepeni cTpymy?

2*, 9ki nepeTeOpeHHA eHeprii BiAbyBalOTLCA B OKepeni cTpyMy?
3%, Ha3ew OCHOBHI BUWOW Oxepen cTpymy i IX 3acCTOCYBaHHA.

4%%, Qo noTpibHO 2apagWTH akyMynaTop, TO 3 AKMMK NOMKOCaMK
Ixepena edHeprii 3’eQHYOTE KNeMKW akymMynaTopa nig 4Yac sapany?

S**#%, B UWHKOBI NNAcTUHW OMYLWEHO B NOCYOWHY 3 PO34YMHOM cip4a-
HOI KMCNOTW. Y4 & Takwii NPUCTRIA rankBaHidyHMM enemeHTomM? Lo
CTaHeTLCH, AKIWO OAHY UWMHKOBY NMACTMHY 3aMmiHWTH MigHo?

6¥*¥%, kMM YMHOM, ONYCTMBLUW B CKNAHKY 3 BOAOK ABa NPOBOAM,
npyWeoHaHi Ao NONNGIE MKepena CTPYMY, MOXHA NepeKoHaTUCA, YM
«Npawine= OXKepeno cTpymy?

3aBnaHHA

*** Poabepw crapy Dartapeiky i3 cyxux enemeHTie. HaseW 4acTUHWK, i3
AKWX BOHA CKnanaeTbCcd. Poapix oaWMH eneMmeHT, po3rngaHe iMoro Oynoey
| poakaku npo GyNOBY CyXOro enemeHTa.

Ana TMX, XTO X04e 3HaTH BGinbwe

E cepenowvHi gxepena cTpymy LilOTe CTOPOHHI CUNK, K NepemilyioTb
eNeKTpWYHI 3apagM | CTBOPIOTE OBA MOMIOCK B OXepeni cTpymy: no-
SUTMBHMIA «+» | HErATUBHWIA «—», KYNOHIBCLKI CMNK 33aBXAW CNPAMOBAHI
Ha MNPUTArAHHA eNeKTPUYHMX 3apagie NPOTUNEXHWX 3HAKIB, 2 CTOPOHHI
CWNKM PO3BOOATE Ui 3apsagW 00 PiZHOWMEHHWX nonwcie. BUOW CTOPOHHIX
CWN: XiMiyHi (B ranbBaHiMHHOMY enemeHTi B akymynaropi), rernnosi (B
TepMonapi), Mexaniuni (B reHeparopax) Towo. KiNbKiCHOK xapakTe-
PUCTUKOK LAl CTOPOHHIX CWN € ¢izMyHa BenuMyvHa, fKa HasuBaAETbCH
enexTpopywiiina cuna. BoHa BUMIPIOETECA B BONLTAX | NO3HAYAETLCH
Ha mxepeni cTpymy nitepow £ (F = 4,5 B).
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§ 30.EnekTpMyYHe KONO Ta MOro OCHOBHI enemMeHTM.
Hanpam eneKTpuyHOro crpymy

. AyMKWn Bronoc
A BMBYY YMOBHI NMO3HAYEHHH, AKi 3aCTOCOBYIOTE Nig 4Yac KpecneHHq

ENeKTPUYHUX CxXemM. 3MOXY CamMOCTIHHO KPecnuTu HAWNpOoCTiWi enek-
TPWYHI CXeMKu, NOACHIOBATH X,

Ina OpaKTHYHOrC BHKOPHCTAHHA ENeKTPHYHOO CTPYMY Heol-
XigHo, mod Big mwmepera CTPYMY A0 CHOMHBAYIBE 34 JOIMOMOrOI0)
3'eIHYBAJIBHEX NPoBiTHHKIE mepenaBanaca eleKTPpHEYIHA eHeprig. JLnsa
NigKIKYeHHsd DoTpidEl BUMHKAYI.

Axepena cTpyMy, CNoXWBa4i eneKTpU4YHOro CTpyMmy, BU-
MMKaudi | 3’egHyBaneHi NPoOBIAHWMKKM YTBOPKOTE HaWnpocTiwe
eNleKTpHYHEe KOno.

EnexTpuaae KO0 DOBMHHE OYVTH 3aMEHEHHM, TOIl eMeKTPHYHEN CTPYM
IMPOBLTHHEKAaMHE HTHMe 10 CIHOMKHBAYIE eJIeKTpHYHOI eHeprii. 3a Hampam
CTPYMY OPUHHATO HANPAM Bill IO3UTHBHONO [Hepela CTPYMY «+» JI0 He-
FATHBHOINO ¢—». BIeKTPHYHe KOJ0 300pasKyIoThE HA HMAepl 3a JOIOMOTO
VMOBHHX Io3HAYeHE (Manx. 111). Taxkmili KpeclleHEHE, HASHBAIOThL eJICKTPHY-
HOK cxemoio (Man. 112).

To6 v xoxi mporikas cTpyM, BOHO MaE€ OVTH 3aMKHEHHM, TOOTO
CHJIATATHCEL TLNIBKH 3 OPOBITHHKIE eJIeKTPHKH. AKIN0O B AKOMYCE Mic-

—

&
II ! Man. 111. Ddeski ymMoBHI NO3HAYEHHR:
- 3 1 — ransBaHiyHWIA enemeHT
) —||>----|F [[:P g abo akymynatop; 2 — BGarapes
ENeMEHTIB Ta akymMynaTopie;
4 — a'ggHaHHA NpoBogis;
3 ) —] e g 4 — nepetvH nposogis Gea
3'€0HaHHRA; 5 — 3aTwvckadi ansa
| nig’'egHanHa GyabL-aKoro npunaay;

4 | 10 B — kno4; 7 — enekTpu4Ha
namna; 8 — enexKTpru4H1A

5 o © - 11 03BIHOK; 9 — npoBigHWK, WO Mae
. NEEHWA onip (peadcTop);

6 - H — 4o 10 — nnaBeid 2anobixHWK;

11 — HarpieankHWA ENEMEHT,;
12 — 3amiHHUMA onip
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Man. 112. lNpvknagk enekTpy4HKX CXemM Ta NO3HAYEHHA BHUMIPIDBANLHWX
npunanie

Il npoBimEHK obipBeTheA, TO CTPYM B KOJL DPHIOIHHATECA (HA DTLOMY
PasyeThcda i BHMHKAYIB).
IMocTiliawii eTeKTPHYHEE CTPYM BHKODHCTOBVIOTE B TexXHimi (msm-

I'VHH [DOCTIHHOr0 CTPYMY BCTAHOBIIIOTE B eleKTPONOIZNAX, TPaMBA-
AX), IpH eJleKTPo3BaAPIBAHHIL.

—

.*

(TREL

[
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MNigcymkun

® EnekTpuyHe KONo CKNagaeTbCs 3 AKepena cTpymy, CnoXWeadie, BU-
MWKAYiB | 3’eQHyBaNbHWX NPOBIOHWKIB.

® 3a Hanpam enekTpUYHOro CTPYMY NPUIAHATO Hanpsam Big NO3WTHUB-
HOMD NOMKCa Axepena «+» 00 HeraTUBHOrQ «—».

® YMOBHWIA KpecneHWK enekTpUYHOro KONna Ha nanepi HaswealwTb
ENeKTPUYHOKD CXeMOoko.

® [Ina enekTpUYHWUX CXem NPUAHATI YMOBHI NOSHAYEHHA OKPEMMHX MpK-

nanie.

JaBfaHHA

1#. Hakpecnu cxemy Kona, sKke CKNafaeThCs 3 ransBaHiYHOrD enemeH-
Ta, BUMWKAYA | eNeKTPUYHOrS O3BOHKMKA.

2%% Hakpecnu cxemy enekTpU4YHOro Kona, fke CKNafaeThCa 3 aKkymyna-
Topa, ABOX Namn i ABOX BMMWKAYIB, WO NPAUKIOTE HE3ANEXHD O0WH
Bifl OOHOMO; KOXEeH BUMKKAY BUMWKAE OOHY Nammny.

3%%¥%, Hakpecnu cxemy enekTpuyHOro Kona, fke cknafaetkca 3 Gara-
pel ransBaHiYyHMX eneMeHTiB, OfHOro A3BOHWKA, OAHIET namMnK i OBoX
BUMKWKAYIB. MNMepwWid BUMWKAY BUMWKAE namny, OpYrvid BUMWKAE
N3BOHWK.

4% Hamani cxemMy enekKTpuyHol NpoBoOAKK ANA TPeOX KiMHAT. Y Kox-
HiiA KIMHATI eneKkTpM4Ha namna BMWKAETBECA He3anexHo Big namn B
KOMCHIA KiMmHaTi,

5% [NepemMuKay Moxe 3'€QHYBATH NPOBIAHWKA & 3 NpoBiaHWKOM b abo
3 NpoBigHWKOM ©. Hamanwid cxemy 3'egHaHHA nepemukada, bHara-
peidkn i apox namn, wod BOHKM MOrNK NPauKBaTH He3anexHo ofHa
Bio oOHOI.

b

_a .




ENeKTpUYHUIA CTPYM

§ 31.Cuna ctpymy Ta ii BMMmiploBaHHA. AMnepmeTp

‘ AYyMKWn Bronoc

A HaBYyCk BW3HA4YaTW CUNY CTPYMY, 3MOXY BUMIPIOBATH 1I NprUnagamu.

EnexTpHuyEHil cTpyM OpOgBIAe cebDe B pisHMX migx, AKI MOXKYTH
byrH cHIBHINN i cmabkimi. 3a cuIbEHHX Tl eJeKTPHYHOID CTPYMY
(binemie BEIOLIAETLCH TeILNA, AcKpaBime c¢BiTHTL, CHILHiIIe IpHTA-
rye) OLIbma KiMbKicTE eNMeRTPHKHE ODepeMilVeThed Yepes MolepeTH i
nepepia NpPoOBiTHUKA 3a NeBHWUM NOPOMIMKOK YACY.

Ina po3paXvHEIE 1 OIIHKH cTYIIeHA il eleKTPHYHOD CTPYMY BBO-
nAThE (hi3HIHY BeIHIHHY, AKY HAZHBAIOTE CHIION cTpymMy. [losmaganTs
CHIYV CTpYMY JiTepoiw .

Culra cTpyMy 4YHCOOLHO JOPIBHIE BiHONEHNHI0O eIeRTPHYHOrO
3apany, AKHIH NpoHIMIOB Yepe3 MONepeYHHHd nepepis mMpoBiTHHKA, 0
gacy HOro IMpoXoIiKeHHd:

ne ¢ — 3apdaj, DepeHeceHHi depes momepedyHuii mepepiz; ¢ — wac
MPOXOIMKeHHSA 3apANIY.

Cuna crpymy — ¢disnyHa BeNWMUMHA, K3 NOKA3ye eneKTPUYHHA
3apsq, Wo NporWOoB Yepes3 nonepevyHuid nepepia npoBigHUKa
3a OOQUHMWLLKD 4Yacy.

Opununio crpymy B CI e amnep (1 A).

q
t=2, g=1I1
7 q

1 mA =0,001 A; 1 mrA = 0,000001 A; 1 xA = 1000 A.

1k A ™ 3Haew?

- Amnep Angpe-Mapi (1775-1836) — dpaHn-
Uy3bkWid isnk | maTemartuk, CTBOPWB OCHO-
BW enexkTpoguHamikk. OguHWUS CUNK enek-
TPWYHOMO CTPYMY «amMnep» HAa3BaHa Ha Woro
YeCTb.

CTBOpuvE nepwy Teopiln, #AKa BUpaskana
3B'A30K EeNeKTPWYHWX | MAarHiTHAX $BMLL.
Aomy HanexuTs rinoTesa nNpo Npupody Mar-
HETW3MY, AKa 3HAYHO BMNMWHYNA HA PO3BWTOK
YYEHHA NPo enekTPOMArHiTHI ABMLLA: MarHiTHI
BMACTWBOCTI TiN 3yMOBNeHi HAsBHICTIO B HMX
MONEKYNAPHUX BNeKTPUYHUY CTPYMIB.

Amnep
Angpe-Mapi
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1 A — ocHOBHA OJUHHIH B CHCTE-
mi CI. 1948 pory ma Mimmaponmii
woadgepennil 3 mipm 1 Bar# GisHKH
nANMH BH3HAYEHHA OIHHMIIL CHIH CTDY-
MY. 3a OCHOBY BHU3HadYeHHsA 1 A Baanum
ABHIOe B3acMoAil OBOX HOPOBITHHEKIE
3l CTPYMOM.

Hocrxigamu OVI0 TOBEIEHO: SKINO
CTPVMH B NPOBITHHKAX IPOTIKAIOTE B
OJHOMY HAUPAMI, DPOBIIHHEKHE IPHTA-
IYIOTBCA: SKIO0 CTPYMH OPOTIKAIOTL B
Man. 113. Baaemonjs oBox NPOTHIEMHUX HANPAMAX, NPOBITHHUKH
NPoBIGHWKIB 3i CTPYMOM BipgmToBxyIOTECE (Man. 113). Cuxy B3a-

eMomil NpoBiIHEKIB 31 CcTpyMOM IpH
NLOMY MOMKHA BHMIipATH.
3a OMHHHII0 ¢HIH cTpyYMY 1 A OepyTh TARKY CHIY CTPYMY, 3a gKOL

Bipi3KH mapalelbHHX NPOBITHHEKIE JoBXkHHOW 1 M B3aeMoTilOTE i3
cwiroro 2 - 107 H.

SHAKYH OJHHHEIW CHIH CTPYMY 1 OIHHHMI 9acy, MOM(HA BHIHA-
YUTH OJHHATI0 BEJIAYUHE EIeKTPHYHOTD 3ADATY:

Ockinbkrn I=%, To =11, Tobro 1 Kn=1A-1¢=1A"-c.

OpuE KyJI0oH NOpiBHIOE eNeKTPHYHOMY 3apAny, AKHE NPoXOoTHTEH
gepes molepedHuii mepepia mporigamra 3a 1 ¢ 3a cuam cTpymy 1 A,
EnexTpHYHHH 3apA] MAaEe e OAHY HA3BY — Kiabkicmb eleKmpurl.

Cuay cTpyMy MOMHA BHMIPpATH OpHIATOM, AKHH HASHBAIOTH
amnepmemp (man. 114). Moro BKI0YAIOTE MOCTIAOBHO 3 Ti€l0 Ailb-
HHIEW KOoJIa, Je BHMIPIOITE CHIY CTPYMY.

Ha mamwoeky 115, a mokazaHo YMOBHE I0O3HAYEHHS aAMIIEPMETPA.

a0
A
=\t
+
6 ~
Man. 114. EnektpuyHe Man. 115: a — yMOBHE NO3HAYEHHA
KONO 3 amMnepMeTpom amnepmeTpa; § — Cxema BKIKHYEHHA

aMnepMeTpa B enekTpuHHe Kono
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ENeKTpUYHUIA CTPYM

Amnepmerp Mae ABI KIeMH 3 DOo3HAYKAMH <+ 1 «—». Hiaemy
3 MO3HAYKOI ¢«+» Tpeba 3’eJHYVBATH 3 NPOBiTHHKOM, SKHIH ige Bijx mo-
AHTHBHOIN0 KOHTAKTY JEepelia CTPYMY, A KJIeMy 3 MO3HAUYKOK «—3 —
3 HeFATHBHHM HKOHTAKTOM.

HeobOxinmo nmam’araTu!

® AmnepMmerp He MOMKHA HiTKIIOUATH De3nocepelHLO JI0 IMKepeaa

CTpYMY Oe3 DOCHiTOBHO BEJIANYEHHY 3 HHM CIOXMHBAYIB.

® Heobxigeo BHSHAYHTH, HA AKY MAKCHMAJRHY CHIY CTPYMY PO3-

paxoBaHH amnepmerp. He ModHA NepeBHINYBATH MAKCHMAILHE
3HAYCHHS, HA AKEe PO3PAX0OBAHHMNA aMIepMeTD.

® Ilepen BHMIpHOBAHHAM CHJIH CTPYMY Tpeda BHIHAYMTH IiHY

MOJLIKHE AMIIepMETpA.

B enexrpmumoMy KoJl Ge3d pOaraliydeHHS CHIA CTPYMY Ha Beix
NiMAHKAX OJHAKOBA, OCKINBKH 3apA] Hijle B KOJI He HAKOMHYYEThLCS
i He aEHKae (AK i Boga, OO0 Tede TPYOAME).

CHia cTpyMy — IViie BAsKJINBA XAPAKTePHCTHKA eJIeKTPHIHOID KOJIA.
Ilna momHHE 6e3MedHON € CHIA CTPYMY, 0 DPpOXoJHTE Yepes T Timo —
mo 1 mA. BasJmmeo 3HATH 38KO0HH DOCTIHHONO CTPYMY i IX JOTPHMYBATHCE!

Niacymku

® Cuna ctpymy — cisnyHa BenMYWHA, 9Ka 4K-
CeNbHO AO0PIBHIOE KINLKOCTI enekTpUKW, Lo
npolWwna Yyepes nonepe4yHWid nepepisz npo-
BiOHWKA 33 OOWHWMUID 4Yacy.

® Cuny CTpymMy BW3HA4YalDTb 3a GQOPMYNoID

1=1
t
® Cuny CcTpyMy BUMIpIOIOTE B aMnepax.
® 1 A — ocHOBHA oauHWUUA B cucTemi Cl.
® Cuny cTpymy BUMIpDIOIOTE aMNepMeTpomM, SKMIA BKNIDYaTe NOCNIgoE-
HO 3 AiNeEHWUE Kona, Yy fKiA Il BUMIpIIDTb.

Ana camonepeipxkw

JaBOaHHA

1%, 3a AKMA Yac Yepesa NpoBigHKK npoine sapan 600 Kn 3a cyunuv cTpy-
My 0,5 A?

2*, BuaHay cuny cTpymy B namni, akwo 3a 0,5 xB dyepes i cnipanb
NpoxXoauTs 3apan 6 Kn.

3**, BuaHay uiny noginky amnepmeTpis 3a X wkanow (man. 116).

2
1 r 3
. - Man. 116. kanw
0t 5 amnepmeTpis

4%, HK MOXHA NepesipyuTi NpaBUNbLHICTE NOKA3IB aMnepmMeTpa 3a aono-
MOroI0 IHLWOro aMnepmMmeTpa, NPaBuNeEHICTL NOKa3ie AKOro NnepeesipeHo?
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§ 32.EnekTpMyHa Hanpyra Ta ii BUmipioBaHHA. BonbTmeTtp

. AyMKHM Bronoc
9 BUBYY HOBY ENEKTPUYHY BENWYMHY, AKY HA3WMBAIOTE HANPYIoK. 3MOXY

Il BUMIpIOBATH NPUNAO0M.

Y monepemmix Temax Oyio 3pobJieHO BHCHOBOK, M0 HANDAMICHHH
PYVX 3apseHHX 4YacTHHOK (ToDTO eNeKTPHYHHIE CTPYM) MOMIIH-
BHIl 3aBJAKH Ail Ha LI YacTHHKH CHJIH 3 DOKY eJIeKTPHYHOI'O ITOJIA.
Is kypey disErn T KIacy BigoMo, AKINO TLMO pyXacThed O Ji€H HeB-
HOI cHIH i Hanpam pyxy Tina abiracThea 3 Hanpamom gil miel cmiu,
TO CHJIA BEKOHYe pobory. Orie, KOJIH B NeBHIH ginaHni komxa icEyve
CTPYM, TO EJIeKTPHYHE MoJie Bukoaye podory. Il pobory nmpuiiATO
HAZHUBATH PODOTOI CTPYMY.

PoGoTta, 9Ky MoXe BMKOHYBaTH ado BMKOHYE eneKTpuyHe
none, nepemiuyw4yM 3apan Ha neBHiW ginaHui xona, BM3Ha-
YAETLCA ENIeKTPHYHOI Hanpyrow.

EnexTpuyHa Hanpyra Ha nesHii ainauyi kona — ue ¢ianuHa
BENMYMHA, WO YNCensHo AopisHwe poboTi enexTpuyHoro no-
ng 3 nepeMilleHHAM OAMHUYHOIO NO3SUMTHUBHOIO 3apaay Ha uii

ainaHui.

Hanopyry mosmasawTs cuMmBosgom U.

U=£, A=U-q, Qf:é.
q U

Y cucremi CI oguuuner Hanpyvre € soabm (1 B) Ba decTs iTamiii-
CBEOr0 BYeHOTO BoJBTA.

Aneccangpo Owy3zenne Bonwta (1745-1827) —
iTaninceknin diank i disionor.

CKOHCTpYIOBAE Neplwy enekTpuyHy Dartapew —
BoneTie cTtoBn. BMHAWWOB i CKOHCTPYIOBAB Neplue
XiMiyHE [Kepeno NocTiInHOro enekTpUYHOro CTPYMY,
enexkTpuyHy Sartapelo, HU3Ky enekTpuYHKX Npunamaise
(koHaeHcaTop, enekTpodop, enekTpockon). Biokpue
ABWMLLE B3aEMHOI enekTpW3auil pisHOpiQHMX mMeTa-
nie NpW X koHTakTi. Buaewe i gocnigwe ras MeTaH.
3acHOBHUWK enekTpofuHamiku. Ha Woro 4yecte Ha-

AneccaHgpo -
Ixyaenne 3BAHO OJWHWLIIO HANPYrW BOALT, & TAKOX acTepoif
BonkTa ronoeHoro noacy 8208 Boneta. CTBOpPWE neplue

HaWnpocTile XiMiYyHe Oxepeno CTpymy, AKe Has3Bae
ranbBaHiYyHUM ENemMeHTOoM.
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ENeKTpUYHUIA CTPYM

e
Nyt
% LLLLLLLLTY [P
9 \ﬂﬂn ’ "f""’-f.-j{f
\ it
=T F LR - A
\ | : Man. 117.
BoneTMeTpK
1 B — me Taka Hanpyra Ha JiIAHII KoJa, 3a AKOI eJleKTpHYHe
nmoxe BAKoHYE pobory 1 [, mepeMimiyviouH i IiISHEKOK 3apAmn,

mo gopisaoe 1 Ka: 1 B=%. BHEODHCTOBYIOTE TAKOME NOJLHI i
KPATHI OJHHHULNI HAOPYIH:
1 mxB = 0,000001 B,
1 mB = 0,001 B,
1 kB = 1000 B.

IIpakaama. ElexTpHYHEA HANDPYTA HA KJIITHHHIE MemOpanmi craHOo-
BHTHL KiMbKEAa MIKpPOBOJNLTIE, a4 Mid XMapaMm#e IIig 9ac rpo3dd — COTHI
KimosoanTie. Hanpyra Ha mpxepell eJeKTPHYHOIO CTPYMY, Bill AKOTO
JKABHTLCA JIAMIIA KHINIeHLKOBOrO JixXTapsa, moxe ovra 1,5 B; 4,5 B:
9 B.

Ilna BHMIpHOBAHHEA HAUDYIA BHKOPHCTOBVIOTE INPHIAN BOJILTMETD
(Man. 117). 3oBHEI BOILTMeTDp AViKe CcXOMHEN Ha amoepmerp. Horo
CHOHCTPYHOBAHO TAKHM YHHOM, OI0 B pasi BHIWYeHHA BOJLBTMEeTpAa
B ENEKTPHYHEe KOJO 3HAYEeHHSA HAUPYTH HA i OLIAHII Kola npak-
THYHO HE 3MIHIETHCH.

Ha mamoEky 118, g nokasano YMOBHE NMO3HAYEHHS BOJLTMETpA.

b

Man. 118: a — ymoBHE
NO3HAYEHHA BONLTMETPA;
f — cxema BKNIOYEeHHHA
BONBTMETPA B ENeKTPHUYHE
Kono
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]IPHBIIJIH BEINOYeHHA BOALMTMeTpA B JJIeKTPDHYHEe KOI0:

Al ik,

156

BOJIETMETD NPHEIHVIOTE DAPAJNeNbHO O0 Tiel OiMAHKHA KoJa, HA
AKiN HeoOXigHO BEMIpATH HANDYTY:
BMHEATH Tpeba, sbepiramndi molapHIicTE;

IIA BEMIPIOBAHHSA HATIPYIHE HA MMOJMIOCAX JIKEPeJIA CTPYMY BOJLT-
MeTp ODPHETHYIOTE Oe3lNocepeHED N0 KJIeM JXepela.

MNiacymkn

® QiznyHy BENWYKHY, SKa XapakTepuaye podOoTy enekTpuyHoro rnons
3 nepemMilleHHs OWHWYHOrO NO3WTMBHOMNO 3apaay Ha ainadul nons,
HA3WMBAIOTE HAMPYrow.

® Hanpyry no3HavaioTe cuMmBonom U i suMmipiooTe ¥y Bonktax (1 B).

® Hanpyry BUMIpIOIOTE BONBTMETROM.

® BonbTMETP NigKNOYanTe napanensHo A0 AiNAHKW, 08 BUMIpIKTb

Hanpyry.

Mepesip cBOI 3HaAHHA

1#. Hki cNinbHi 03HAKKM MAKTL aMnepMeTp | BoneTMeTp? YMmM BOHM BiO-
pi3HAOTLCA?

2%, Akoo Mae OyTW cuna CTPymy, WO NPOXOOWTh Yepes BONbTMETp,
NOPIBHAHO i3 CHMNOID CTPYMY B KONi?

3% 3a npoxoKeHHA OAHAKOBOI KiNbKOCTI enekTpuky B O4HOMY 3 Npo-
BioHWKiB Oyna BukoHaHa poborta 100 Ok, a 8 apyromy — 200 Ox.
Ha akomy 3 npoBigHWKiBE Hanpyra Oinblia i B cKinbKKM pasis?

3aBaaHHA

1*, Hko € Hanpyra Ha oGMOTL enekTpoa3BOHKKA, FKWGO Nifg 4ac npo-
XO[MKEeHHA Yepes Hel 3apaay 2 Kn, enektpyyHe none BUKOHYe poboTy
10 Ox?

2*%, Hkuid 3apqan NpoMILOB Yepea nepepisa NPoBiAHWKA B KON XKWBNEH-
HA namny po3xapeHHs, SKWOo namna npadioe 3a Hanpyrk 220 B, a
eNeKkTpUYHe None 3a 4Yac NpPoXomxeHHA BUkoHano poboty 13,2 kdx?

3%%, Hakpecnd cXemy enekKTpMYHOro Kona, AKke CKNafaeThCd 3 akymy-
naTopa, namMny, BUMUKa4a, aMnepmMeTpa i BONbTMETpa ONA BUNaaxy,
KONW BONBTMETPOM BMMIDIOIOTE HAMPYTY HA NONKOCax akyMynaTopa.

4*#% Ha manoHky 119 3obpakeHo WkKany pizHux sonsTMeTpie. BuaHay
UiHY NOOINKW KOXHOIO BONbTMETpA.

Man. 119. Wkanw
BONLTMETRIB




ENeKTpUYHUIA CTPYM

§ 33.EnekTpMuHMiA onip. 3anexHicTe onopy npoBigHWKa Big Moro
AO0BX¥WHW, NNOLLi NonepeyHOro nepepisy Ta marepiany

. AymMkn Bronoc
A BMBYY HOBY AnNd MeHe isuyHy Benu4uHy onip npoBigHWkKka, 3Ha-

TUMY opmMmyny Ona Aoro poapaxyHky. 3MOXY NOACHIOBATMA AOCHIau
i po3as’A3ayBaT 3a0adi.

Ha npagTHni B efleKTpHYHe KOJI0 BMHKAIOTE PisHI CHIOMHBAYL ellek-
TPHKH, BHMOTOBJIEH]I 3 PisHUX MeTANiB 1 Al MOMYTL BiApisEATHCH
reOMeTpHYHHMEA poaMipaM#u, TOOTO JOBMHHOI i ILTONIEe HOIepedHO-
ro mepepisy. Hochige BKas3yIOTh, 100 B TAKMX BHOAIKAX 3a pPiBHHX
HAIIDYT CHJIA CTPYMY OvIe pisHow. PosrianeMo ofHH i3 TAKHX JOCJiTiB.

Mocaip 1. ITpHegHaeMo JAMOY i aMOepMeTp O0 JMKepesa cTPyMY
(man. 120). ITepexoHEaeMOCE, IO JAMIA CBITHTE ACKpABO.

Bypemo mocligoBHO 3 JAMIION BHJIIYATH MeTAJIeBl coipani oxHa-
KOBHX poamipiB: comepmy 3anmisay, moriMm — mEixpomosy (man. 121).
fAckpagicTes MaMnu Oyae 3MEHIIYBATHCE, CHJA CTPYMY TeX 3MEHIIY-
BATHMETLCA.

+ '

Man. 120. Nlamny | amnepmeTp
NpWMEOHAHO 00 AXEepena cTpymy

6

Man. 121. MNMochinoBHE BENKYEHHA METANEBWMX NNACTHH: 8 — namna;
6 — namna Ta 3ani3da cnipank; 8 — namna Ta HixpoMoea cnipans

a
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__ FOSAUI [

¥ neoMy Hociaimi pisHl NpOBITHHEKW MO-Pi3HOMY BILITHBAKTE HA CH-
Iy cTpyMy. IHIMHMHA clIoBaMH, Pi3HI OPOBITHEKH CTBOPIIIOTE CTPYVMY
pizamii onip (TofT0 HIXPpOMOBHE IPOBITHHK YHHHTE IPOXOIAKEHHIO
eJeKTPHKH OLIBIDHI oIip).

Mocaix 2. BynemMo BMHKATH B eJIeKTPHYHE KOJI0 OPOBLIHEKH 3 OJHOTO
METAJY, ajle pisaol moxuHA. Hampyry B mociaigl OiIBOAHMO OJHAKO-
BY, BHMipoeMo 1T BOJLETMeTpOM. AJle CHIV CTPYMY AMIEDMETD MOKAIVE
pizay. YEM DOBIOHE OPOBIAHHE, THM MeHIOA cHIa CcTpyMy. oBImmii
MPOBITHAK YHHHATE OLILIOHANA OIp HDpOXoI:KeHHIO CTPVMY.

Mocaip 3. BygeMo BMUKATH B eJIeKTPHYHE KOJ0 MPOBIIHHKH 3 O]-
HOI'0 MeTAaNy, OJHAKOBOI NOBMHHH, aJle pisHol OJa0l0l OomepedHOTO
nepepisy (0JHH — TOHKHI NpoBizx, a ApyrEii — Toemuii). Hanpyry B
nocaigl migBogEMO OJHAKOBY, HA IMO BKA3VE BOJLTMETD. AMIepMeTD
nokasye pisgy cmay crpyMmy. TOEKHE DpoBiIEHK WAHHTE OLTBLIIEN
OIip CTPYMY, Hi¥ TOBIIIHIL.

Bucmopok i3 moemigis. 3a ogHAKOBOI HANIPYTH CHJIA CTPYMY 3aleHTh
Bl BJACTHBOCTEH OPOBITHHKIB, VBIMEHEHHY B eIeKTpHYHe Koao. PisHi
MNPOBIIHAKKH MAIOTE PI3HHH eIeKTPUYHHE OImip.

Onip — ue BnacTUBicTe NpoBIiAHKUKA npoTUgiaTK onip cTpymy,
AKMA HUM NPOXOAMTD.

EaxexTtpuurwii onip — disHyHa BeJHYHHA, AHY N03HAYAIOTE JIiTe-
pow K.

06’egHVIOUH pe3aVJILTATH NOCHIiTIB, MaeMo TAKY 3AleXHIicTh: omip
INPOBIIHHEA TPAMO DTPONOPNiliHO 3aMeKHATE Bijg Horo JoB:EHHH i obep-
HEeHO MPOIopHiHHe — BiA niaomi nomepednoro nepepiay. Ilod spaxy-
BATH 34JIeKHICTE ONOPY Big mMarepiany, Tpeda 3HATH NHTOMHH OIIp
pevoBHHH (D03HAYAIOTE p (po)).

Mutomuid onip pedYyoBuHKW — onip NpoBigHUKa AO0BXUHOK 1 M
i nnowew nonepeddHoro nepepisy 1 m2.

Beegemo nosmadvenmsasa [ — NOBMHHA OPOBIIHHMKA, S — ILIOOIA
[IOHNepedHoro nepepiay.

Toni onip nposiguuka 6viae BHpamxeHHH dopMmyiaocw: R= pé.

Tarky 3salemHICcTs BIepIile HAa JOCHilaAX BCTAHOBHE HiMelbLHKHI
thizur Teopr Om. I3 hopMVyIH OIIOPY MOMHA BH3HAYHTH JOBMHHY IIPO-
BigEHEKa [ 1 naomy nomepewHOro nepepisy S, uepea imnm Bigomi Be-

R-S 1
JIHYHHH: [=——; =P
P R

158



ENeKTpUYHUIA CTPYM

Feopr CumoH Om (1787-1854) — HiMeUbKWA
disvk. Haleigomiwi npaui OMa cTOCYBANWCH
MATaHb MPOXOOXKEHHA ENeKTPUYHOro CTpyMY
Yyepes NpoBiAHWKKM A Npueeny 0o GopPMYNK-
BaHHA 3akoHy Oma (3B’A30K onopy kona i3
CUNOK CTPYMY B KON Ta enekTpopywidHow
CUNOI0 Mxepena), AKWIA CTaB OCHOBOK BCLOMG
CY4Y4ACHOro BYEHHA NpPo enekTpyky. BinkpuTTs
Oma, Wwo 0ano MOXNIMBICTE BNepLlUe KiNbKICHO ™
POSrNAHYTH SABWLLA ENeKTPUYHOro CTRYMY,

Mano i MaE BENWYE3HEe 3HAYEHHS ONA HayKu. E?,ITJH Om
IM'am OMa Ha3BaHO OOWHWMLID enexKTPUYHOro
onopy oM.
Onip NpoBiAHWKA BUMIPIOIOTE B OMAaX.
R-S

1 BHAHAYHAMO

Iz dopMynm omopy sHaigeMo NUTOMHH omip: p=

OMUHHUTIO mHTOoMOTo omopy B CI:

10m-1 M
e =1 Om- M.
1m
IIpakTE9HEO ILIOIMY OOINepedHOro Tepepisy 3py4YHO BH3HAYATH

] : Om -Mm®
B MM~, TOAL OJHHHIID THTOMOIO omopy dyae 1 ———,

JHAYeHAA MHTOMOT0 OIOPY PEYOBHHH 3aHOCATE N0 Tabmaumi (Tabm. 14),
AKO0K KOPHCTYVIOTECH IIPH PO3B’A3VBAHHL 3ajad, 000B A3KO0BO BKA3VIO-
9, 34 AK0I TeMOepaTypH 3QiHCHIOBANOCE BUMIDIOBAHHSA.

Tatnuua 14
2
MuTomMuii onip OedaKUX pevYoBMWH, Osa haax . (npw t= 20 °C)
M
PeyoBuHA p PeyoBuHAa p PeyosuHA p
Cpifno 0,016 |CewvHeub 0,21 Hixpom 1,1
(cnnag)
Migb 0,017 |HikeniH 0,40 dexpans 1,3
(cnnae) (cnnag)
30n0TO0 0,024 |MaHranid 0,43 padir 13
(cnnag)
ANKOMIHIRA 0,028 |KoHcTaHTaH 0,50 Papdop 10"
(cnnage)
Bonedpam 0,055 |P1yTe 0,96 EGoHIT 1020
3anizo 0,100
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_ FOUSOUT
Hanpurnajn, pedoBHHA aloMiHil sa Tabmumern 14 mae nNETOMER

2

omip: p = 0,028 DM%. dizmaEEl 3MicT niel BeIHYHHH TAKHIA:
AKINO V HAC € AMOMiHieBHE nposin mosmmEHOKW 1 M 1 miaomen mo-
nepedroro nepepisy 1 mm?, To Horo omip 6vae 0,028 On.

I3 Beix meranis maiiMennmmii nHTOMHE onip Ma0Ts cpibno i Migk, axi
i ¢ HAKpanIMME OpoBiTHHKAMEA exexTpHKH. Cpitxo i mige — mopori
METAJIH, TOMY I Mepe:di elleKTPHYHHX Kil BHKODHCTOBYIOTE AJIO-
MiHIM, sanizo, iHoxl Migk. Koau HeoOxigHO MATH OPHIATH 3 BeJIHKHM
OIOPOM, TO BHMOTOBIAIOTE CILIABH, AKI MAIOTE THTOMHIE omip, HabaraTo
PineImwit 3a omip yHeTHX MeTanis. HampueInan, HiXpoM — Ie CILIAB,
AKHII Mae MHTOMHHA omip maiixxe B 40 pazip Olremmmii sa amwominmiii.

Isonaropu (dapdop, eboniT) MalOTL IViKe BeIHKHHA NDHETOMER omoip,
TOMY MAMM¥e 30BCIM He NPOBOAATE EJIeKTPHKY.

Yomy icuye enexmpuinuil onip?

Iloacaerna gae BHYTpImMAEA OYVIOBA PeYOBHHH. ¥ HKpPHCTATIYAHX
I'PATAX MEeTANIBE HOHH KOJHBAIOTLCA 1 3aBaMal0OThE COPAMOBAHOMY DPYVXY
eJIEKTPOHIB. ¥ PidHHX PeYOBHHAX EJeKTPOHH BCl 0JHAKOBI, A ATOMH i
HOHH — IX po3Mip, DOPANOK 1 rycTHHA poaMmimenHsa — pisai. Tomy
pi3Hi peHOBHHH MAKTE PI3HHH eJleKTPpHYHHH OIip.

IIpuraan po3s’d3yBanHd 3amad
INopEEEA MiTHOIO JAPOTY, AKHH BHKOPHCTOBVIOTL B OCBITUIOBANL-
Hiif mepexxi, — 100 m. ILnoma iioro monepedyHoro nepepisy — 2 Mm®,
Axuii erekTpHIEHHA onip apoTy?

Hano: Poaze azanna
[ =100 m ITuronuii onip migi sEaxommmo B TabmHIii
S = 2 mM? 14 L Rl
p=0,017 Om - mn2/ng| 7 TORL BEPS-
R —7?
2
R=0,017 20 100M_ o5 om.
M 2 nm”

Bidnosids: R = 0,85 Owm.
Jdamaga 2. fIxi nnoma nDomepedHOro ODepepiay Ta giaMeTp aNMOMi-
HieBOr0o npoBigEHEKa noexuHOK 0,5 KM, axmo BiE mae omip 7 Om?

HaHo: Pozg’azannsa
[ = 0,5 kM = 500 m

, . . I
B =170M Bigomo, mpo omip nposigamka R = pE . BBin-

p., = 0,028 Om-MM° | cE oTpEMYeMO GOPMYITY ISl BESHAYEHES ILIOLI
an 1 = I
M IONEPeYHOro Mepepisy npoeigamka S =P

5 —7d — 17
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2
0,028 MMM L6

3 yMmoBHE 3agadi S=|J—R= M =2MM° .

T Om

: nd* . 48
3 MaTeMATHKH BiJoMo, IOO ILIOIOA Kpyra S = T apimeu d=,/—.
T

ITigcTasnsaeMo sHalileHe 3HAYeHHA S i BE3HA9aenMo miameTp d mpo-

2
BiTHHKA: d= % =1|||2,55MME =1,6 MM .

Bidnogidv: S = 2 mMm2; d = 1,6 M.

' |

Nipcymku

W ¢ BnacTuBicTs NPoBIAHWKA NPOTHUAIATA CTPYMY, AKMIA NPOXOANTE HWUM,
XapakTepuayeTeCH QiaUYHO BENWYKMHOIO, WO HA3WBAKTL EeKTPHY-
HWA onip nposigHuka (onip NpoBigHKWKa).

® Onip npoBigHWKa No3aHa4alnTs nitepoww A, oauHnuda onopy B Cl Om
(1 Om).

® Onip MetaneBoro NPoOBIOHMKA 3aneXWTk Bif WOro posamipie, marte-

[
piany i Temnepartypu: Rng.
® p — NUTOMWIA ONip NPOBIOHMKA — UEe BeNWYMHA, AKa YWCelbHO a0-

PIBHIOE ONOPY NMPOBIAHWKA OOBXWMHOK 1 M | NoONepeYHrm nepepizom

1 w2, OguHuua nutomoro onopy B Cl e 10OM-m.

E ? 3aepaHHs
. 1*. JoexwHa ogHoro gpoty 20 cm, iHworo — 1,6 m. MNMnowa nepepiay i ma-
Tepian gpoTie oOHakoBi. Y Akoro ApoTy onip GUNLEWWA | Y CKINbKKM pazis?

2%%, Poapaxyid onip NpoBIOHMKIB, BUrOTOBNEHUX I3 a) anoMiHieBoro
opoty poexuHol 80 cm i nnowen nonepeyHoro nepepisy 0,2 mm?;
0) HikeniHoeoro gpoty aoexwHOK 400 cwm i nnowel nonepevyHoro
nepepiay 0,5 mMm?; B) KOHCTAHTAHOBOrO OPOTY A0BXWHOW S50 cM |
nnowew nonepe4yHoro nepepisy 0,005 cm?.

3%¥%, Hrol O0BXWHW MNPOBIOHWK i3 Hixpoma Tpeba B3ATH ONS BWMIo-
TOBNEHHA eneKTpuyHoro Harpieaya onopom 30 Owm, [9xkiwo nnowa
nonepeyHoro nepepidy apoty 1 mm2? (3Ha4eHHA NUTOMOro onopy
HiXpomy B3ATH 3 Tabnwui.)

4%%% B oCBITNIOBANLHIA Mepexi BDyauHky Byukopuctand 100 M MigHOro
opoty, onip akoro 850 mOM. Hka nnowa nonepeyHoroc nepepisy
Uuboro apoTy? (3HAYEeHHA NMUTOMOrD ONopy Mini B3ATK 3 tabnuui.)

5**#%, B enexkTpoHarpieayvi HikeniHoBWA APIT NNOLWEK nonepeyHoro ne-
pepiay 1 MM® 3aMiHIOIOTE HIXPOMOBMM OPOTOM TAKOI CAMOT OOBHHMHK.
Akolo mae OyTHW NNoLwa NnonepeYydHoro nepepiay, wob cuna cTpyMy B
Harpieayi sanMwwunaca nonepegHLon?

6***, Onip migHoro gpoty A = 1 Om, woro maca m = 1 kr. Hka go-
BXMHA WbOro apoty? Hka nnowa Woro nonepeyHoro nepepisy?
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§ 34.Pe3ucropu. Peoctati. MoTteHuiomeTpu

AyMKHU Bronoc
A eveuy Oyooey | poboty npunagie, Aki 4a0Te 3MOryY 3MiHIOBaTH enek-
TPUYHI BENMYWUHK B eNeKTRUYHOMY Koni.

A BHKOPHCTAHHA eJeKTpHYHOI eHepril wacTo HeobxigHo aMiHIO-
BATH CHIY cTpyMy B Kojai. Hampurmnan, aua a0LIbIMeHHEA MIBHIKOCTI
pYXVy elekTponoizna, Tpoaeiifyca, TpaMeada moTpifEo 30iIBOINTH CHIY
CTPYMY B eIeKTPOJABHIVHAX, IJNA 3MIHH 'YYHOCTL B pagionpHHMa4Yax;
NI PeryIinBAHHEA IMBEIKOCTI 0f0epTAHHS eeKTPOIBHUIYHA V INBeHHUX
MAMAHAYX, NPAJLHEYX MAIMHHAYX TONIO.

Mu smaemo, IO 3MiHA eNeKTPHYHOTO OIOPY NPOBIIHEHKA Bele o0
aMiEH cHIH cTpyMmy. 1[I0 3aneHicT: BHKOPHCTOBYIOTE B poboTi Hes-
KHX npuiaagis. HYacTo BHKOPHCTOBYIOTE BKIAKWYeHEA B eJIeKTPHYHL KoJa
MpUJIANIE 3 DIBHUMH OOOPAMM, TAKl OpPUIATH HASHBAIOTL pe3ucmopd-
Mi. YMOBHe TO3HAYEHHA Pe3HcTopa MOKA3AHO HA MATOHEKY 122, a.

Ha pesmcropax (Man. 123) gacTo BKA3VIOTE IXHI eleRTpHYHI OIO-
pHE. [InA pervioBaHHA eJIeKTPHYHOrO Omopy, ToOTO aada ioro 30iin-
IIeHHA ab0 3MEeHIIeHHS, BHKOPHCTOBYIOTH IIPHIATH, AKI HASHBAKITL
peocraTamMu.

Baau peocratiB: moB3VHKOBHE (Mana. 124) i marasusE pesHcTopis
(man. 125).

a

\

6
Man. 122: a — ymoBHe noaHa-
4EeHHs peawcTopa; 6 — 3’eq- Man. 123. Peanctopn

HaHHA PEe3UCTOopIie y cxemi

- :-._-.' _-i—_=L.p .....ut..-".ql'

B —_—

" TE—
Man. 125.
Man. 124. MNoeayHKOBKWIA MarazuH
peocTar peauvcTopie
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HaigacTiime BHKOPHCTOBYIOTE IIOB3VH-
1xoewii peocrar. Moro Gymoea: BOrEeTpHE-
KM Oumiagap — isonsaTop (HaopHeIan
hapdoposHii), HA AKHIHA I'YyCTO BHUTOK 10
BHTEA HAMOTAHO MeTAJEBHI IpiT 3 Be-
JTHKAM OTHTOMHM OIOPOM, HAITPHUEIIAIL
roHcTaHTaH. [piT DOKPHTHH OKATHHOID.
Kimni gpory BHBeIeHI HA KJIEMH DPeOCTATA.

Han o0MOTHOI peocTaTa 3HAXOIHT-
cA 130MLOBAHMIM Bin Hel MeTANIeBHN
CTPHEHL, HA AKOMY MOMe pyXaTHCh
nmoBavHok (Man. 126). Yepes npyxurH]
KOHTAKTH MNOB3VHOK IIIMTBHO NPHIATAE
no 00MOTHH, V MiCcOAX KOHTAKTY i30-
JANiA NOpYVINyeThed, 1 sabfesneuyeTncs
KOHTAKT MOB3VHKA 3 ofMoTKow. ITepe-
MIMVIOYH MOB3VHOK, MOMEMO 3MIiHIO-
BATH eJeKTpu4YHHi omip Big 0 o mMak-
CHMANBHOTO 3HAYEHHAS OIOPY 00MOTKH.

Pyxalouy DOB3yHOK peocTATA, MH

2
&
3
—_—— I—-

Man. 126. Peocrar:
1, 3 — knemn; 2 — NoB3ayHOK

Man. 127. 3MiHeHHA nokasis
amnepmeTpa

AMIHIDEMO IOKAZH aMIOepMeTpa (Man. 127), AcKkpaBicTh ropiHHA eJlek-

TPHYHOL JAMIIH 3MIHIOETHCH.

AKImo BUKOPHCTOBYBATH BaXiinbHi peocTaTH, TO ounip oOyviae

3MIHIOBATHCH CTYVIIIHYACTO.

PeocraTH 3aBMJIH po3paxoBYVIOTL HA BHU3HAYEHE 3HAYEHHS ONOPY
i cany crpyMy, AKI Ha HUX BKAasaHi. IlepebinemysaTH Ol 3HaA9eHHA
He MOMHA, OCKiNTBEKE 00MOTKA meperpierscd, i nmpmEnajg Buiige 3 magy.

Mig wac poboTn 3 peocTaTtaMU HEe MOXHA TOPKaAaTUCHA pyKamu
X pobOYMX YACTHUH, AKIi MOXYTh CUNBEHO HarpiBaTucH.

IHomexnyiomemp — TPHIAN DJISA 3Mi-
HH HAIPYTH HA JUIAHIOL KOXA, PEe3HCTOP
3 TPpLOMA BHBOLAMH, OQHH 13 AKHX PV-
XOMHH, OO0 BHKOPHCTOBYVIOTE AK Nilh-
HHEK HAOpPYru. EIeKTpHYHHENA CTpyM
NPOXOIHTE MM KIHOPBEMH KOHTAKTA-
MH, A DOoTpi0HA CcHOMHUBAYEBI Hanpyra
BHIMAETLCA 3 IOB3VHKA, NOJOMKEHHS
AKOTO MOMKHA MeXAHIYHO 3MIiHIOBATH.

IloTermniomeTp MOMHA 3ACTOCOBYEA-
TH AK PeocTaT (3MiHHHWIT pesucTop), BU-
KOPHCTOBYIOUH TiNBKH IBA BUBOIH —
OJHH 13 KIHOeBHX 1 MOB3VHOK.

Man. 128. Cxema
3 NOTEHLIOMETPOM
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_ FOUSOUT
IlorerniomeTp nepepoanofindge CTpyM To Ha ojxHy jgamay JI,

TO Ha ApyTy JaMmnoy JI, (AKIOo pyXaTH NOB3VHOE TO B IOJOKeHHA 2,
TO B moJo:KeHHsa 3) (man. 128).

MNiacymkn

- EnekTpy4Huid onip B ENeKTPUYHKMX KOoNnax MOXHA 3MIHIOBATW 3a [0-
nomorol peoctarta abo peaucTopis.

® BkniyawyM pesucTopy i peoctaty B eNekTpuyHe kKono, HeobxigHo
LOTPUMYBATHCh X NACNOPTHMX OaHWMX (3HA4YeHHA MakCWMManbHOro
onopy I cuny cCTpymy).

® [MoTeHuioMeTp — npunan anga 3amiHKM HANpyrv Ha aingadul Kona.

7 MNepesip cCBOT 3HaAHHA
B - HYomy B peocTatax BUKOPWUCTOBYIOTE APIT 3 BENWMKWM NMATOMKMM ONO-
pom?

2**, HeoBxigpHO BWUroToBMTHM peoctaT Ha 20 Om i3 HikeniHOBOro ApoTty
NNoLWew nonepedyHoro nepepiay 3 MM, Akow mae OyTH O0BXWHA

LpoTy?

3** MokaxiTe Ha cxemi (Man. 129) noBayHKOBOro peocrtarta, AK Woro
noTpibHO BKMIOYMTK, WOD NpM pyci NOB3yHKA 3niBa HANpPageo:

a)onip peocrtara 30inbWKWBCA Bif

HYNA 00 MAKCHUMYMY; )
) aMeHWKWBCA BiO MaKCHUMyMy 00 »
Hyn4. 1 l 3
Ak BKIOYKMTH Uel npunag ana ami- - | -

HW Hanpyrv Ha ginadui kona?

Man. 129. Cxema
peocTara

4**, Ilo peocrara npuknageHa nocrtinHa Hanpyra 36 B. NoGyayi rpadgik
3anexHOoCTi CUNW CTpyMY Big onopy peocrarta.

5%%% Hamaniol enekTpyudHy CXemMy Kona, y Ake BBIMKHYNW enekTpuYHWA
O3BOHWK, amnepmeTp i noteHuiomerp. MoacHW, KONWM enekTpUYHKWA
O3BOHWK DyOe O3BEeHITU MydHiwe.

6***,  [piT ona 0Box peocrtaTie BUroTOBNEHWA i3 OOHAKOBOro cnnaey. Y
nepworo peoccrara goBxWHa OpoTy B 2,5 paaw Ginelwa, a giameTtp
B 2 pa3un OiNbWKWA, HiX v Opyroro peoctara. Akwii i3 peocTartie mae
GinbWWIA onip? ¥ ckinkkn pasis?

7*%%, Y B yCbOMY KON eNeKTPpUMYHKMA CTRYM Tede Big NO3MTUBHOMo Ao
HeraTMBHOro nonca mekepena cTpymy? MNoscHM CBOK BIANOBIAL.
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§ 35.3akoH Oma gnAa AinAHKKM Kona

. AyMKKU Bronoc
A BMBYY OCHOBHWIA 3aKOH ANA AINAHKKM eneKTpUYHOro Kona i amoxy

Woro 34CTOCOBYBATH ANy FIDBB’HEIYBEHHFI Jd0aM.

Bueuawo4® cTpYyM B €JeKTPHYHHX KOJax, IJA ONHCY ABUIL BHKO-
PHCTOBYVIOTE TPH HAWBAMIUBIIM (hisWmuHl BeIHYHHH: CHIV CTPYMY,
Hanpyry i omip. 1826 pory miMenbskHH (isur
Ieopr Cumon OM eKCHepPHEMEHTANILHO BCTAHOBHEB
3aKOoH, AKHNA oD’eguye mi (piswyHi BeITHYHMHH:
CHJIYV CTPpYMY, Hanpyry i onip. Ha iforo 4ecrts
3AKOH HABHBACTRCA 3aroHOoM OMa.

Saxor OMa g TiNAHKHE KoJja:

Cana erpymy I B omHoOpimmid mingami KoJIa
NpaAMOo NPONOPHiHA NMPHEJIAIeHil HAa-
npy3i U i obepreno nmponopiriiiaa omopy | -
npoBiTanka R: — y1

I=E, U=I-R, I GD E
R I

IMocnigy 31 BCTAHOBJIEHHS 38JI0HK- R,
HOCTeH Mi CHII0I CTPYMY, HAIPYIOK |
i onmopoM OINMBEHHEOL KOJIA MOMGHA JEerkKo

IPOBECTH B JADOPATOPHHX YMOBAX.
Mocaipg 1. 36epenmo eleKTpHYHE KO- ( :)
JI0, V AKe BXOJATE: I:Kepello eleKTpoe- Man. 130. CxemMa nioxnoyeHHs
Heprii, peocTaT, aMISPMETD, BOILTMET]
i gpa pesncTOpH 3 PIZHHMH ONOpPAME gl a4l 4| 4| 4 |0m

4 Om i 6 Om. ITigKIIOUEMO CHOYATKY Ul16l24(32/40| B
ofHH pesHEcTop 4 Om (Man. 130). Hanmi I (o4l06|08|10] A

LA 1,2
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LA 1,2
E:
0,8 +
0,6
0,41

0.2+

0

0

1

Man. 131. 3miHa peaucTtopa

R | 6| 6| 6| 6 |Om
U |124/36|48|60| B
/[ 104]106|0,8|1,0] A

Ul 4| 4| 4| 4| B
A1 2| 4| 5 |Om
1412|108 A
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CHJIH CTPYMY 3a piSHHX 3HAYEHL HA-
NpyreE (3MiHIOEMO HOJOMEeHHSA MOB3VH-
KA peocTATa) BHeceMO N0 TabJaHii.

3MiHHMO PE3HCTOP B eJIeKTPHIHOMY
KOJL 1 mpoBeleM0 BHEMIPIOBAHHS CHIH
cTpyMy 1 manpyre (Mman. 131).

¥3araJbHKKYHA olep:anl pesyiIbLTa-
TH DOCHigiB, OPpHXOIUMO OO0 IigTBEp-
NMeHHA MATeMATHYHOI 3alemHocTi
Mi¥ CHJIOKW CTPYMY 1 HAIpYIrow OpH
CTAJNIOMY OIOPi: CHJIA CTPYMY B JILIAH-
i KOJa OpAMO OPONOPIiHHA NPHKJIA-
neHill Hampysi.

Mocain 2. IIposegenmo eKclIepHMeH-
TANBHE TOCHIIMeHHS 3JAJNeMHOCTI Mix
CHIOK CTPYMY B TIISHII Koja i1 ommopom
OiMAHEKH 3a cTajnol HaAnpyra. 30epeMo
eJIeKTPHYHE KOJIO B CKJIAJNL: MATasHH
OIOpiB, JMKepeno CTPYMY, aMIOepMerp,
BOJLTMETp. 3MiHIOHOYH Omp AiIAHKH
KOJIA, OpOBeIeMO BHEMIpIOBAHHA CHIH
CTPYMY .

I'padix sanesxHOCTI CHIH CTPYMY B
NPOBITHUKY Bin oro omopy 3a cTaixol
HAIIPYTH.

dpoOHEMO BHCHOBOK: 3a cTamdol Ha-
IpYyrd CcHJIA CTPYMY B JingAami KoJa
obepHeHO nponopnoiitEa pinaEni KoJa.

Onip — BeIHEYHMHA CTAJNA JIA JAHO-
ro NpoBiTHHUKA i He 3aNe:KHATE HiI Bijg
HAIIPYI'H, HI Big CHIH CTpYMY. AKIIo
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SMIHEMO HATIPYTY HA KiHMAX DpoBiIHHEA, TO SMIHHTLCH 1 CHJIA CTDY-
My, a A = const.

IIpuxnan poss’asysanng 3ana4d. Haopyra B KIMBATHOMY eleKTpHY-
HoMy Koxi 220 B, a omip HarpisansHOTO elleMeHTa npacku 50 Om.
fAka cEaa cTpyMy ODpOXONHTE Wepes mpacky?

Hano: Poss'azanns
U=220 B drigeo i3 sakonoM OMa 14 JiIIAEKH KOJA:
R =50 Om I—E
I= 2208 =4.4 A,
50 Om

Bidnosidwe: I = 4,4 A.

dHaw4H saxkoH OMa, MOKHA JATH BH3HAYeHHEA ofEEAENI onopy 1 OwM.
3a oguuHIo omopy 1 Om npuiiHATO omIip, IMO CTBOPIE MPOBLIHHK,

vV AKOMY CHJA ¢cTpyMy gopisuioe 1 A npu manpyai ma iforo kimmax 1 B.

1B

10Mm=—.

1A
Baron OMa I8 TMAHKH KOJA MAE BRIHKe NPAKTHAYHE 3HAYCHHS!
MOMXHA PO3PAX0OBYBATH HeoOXINHI eleKTPHYHI BeIMUMHH B PIi3HHX

TeXHITHAX i mofyTOBHX CHTYAILAX.

ﬁ Nincymkn
® [Ina ogHOPIOHOT AINAHKKM KONAa 3B’A30K MiX CUNOKD CTPYMY, HANDYTOW
i onopoM ONUCYIOTE 3akoHoM Owma:

| =—.
B
® Cuna cTpyMy Ha OiNAHUI Kona npaMo nponopuiiHa npuknaneHin
Hanpyai i obepHeHo nNponopuiitHa onopy OiNAHKW.
® 3akoH Oma BIOKPUTHA ekKcnepuMeHTanbHo.
® 3Haw4K 3akoH OmMma, MoXHa 3HAWTK onip AinaHKK kona abo Hanpyry
Ha HiA:

U=I-R,

E f 3aBOaHHA
i 1#. Po3rnsHe namMnoyky ons KWeHb-

KOBOMo NiXxtapwyka i NOACHW HanMcK
Ha Hiil. BM3aHa4y 3a HMMK onip cni-

pani namno4yk B podOYOMY CTaHi Man. 132. Nlamno4ka gna
(man. 132). KMLLEHLKOBOrO NiXTapuka
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2%, NaHo rpadik 3aneXHOoCTi cUNK CTPYMY Bif, HANpPYyri Ana Oeox npo-
BigHKKiB (man. 133). HxkWid i3 NnpoeiaHWKIE Mae BinbLWKMIA onip? BuaHay
anip KOXHOrO i3 NpoBioHWKIB.

3*%, Hanpyra Ha knemax enekTpuyHol npacky 220 B, onip Harpisanb-
Horo enemeHTa npackd 40 Om. Hka cuna cTpymy NpoxoauTe Yepes
npacky?

4**%, Cuna cTpymy B cnipani enekTpydHol namnuy 0,7 A, onip namnwu
280 Om. Hka Hanpyra Ha namni?

5%, Hknid onip BONLTMETPAa, AKWA po3paxosaHWid Ha Hanpyry 200 B,
AKWO cuUna CTpyMy B HeOMY He nepesuulye 0,02 A?

6***_ Onip npoeigHWKa A0BXWHOW 1 KM aopieHoe 5,6 OM, cuna cTpymy
B HeOMY 7 MA. Hka Hanpyra Ha kKiHUSX UbOro nNpoeigHWka? Yomy
HNOPIBHIOE NMWTOMKMA ONIp PEYOBWHM NPOBIAHWKA, AKWO AOro none-
peyYyHrid nepepia anopieHwe 4 MmM2?

7¥%% SpapwBanLHWA anapar 3'en- l, ﬁ
HaHWA i3 KepenoM CTpyYMY 3ania-
HUMK NPOBOAAMK O0BHUHOK 60 M
i nepepizom 30 mm2. Hka Hanpyra
Ha NpoBOAAX, SKWO cUNa CTpymy
25 A?

8***_ 3a Hanpyrn 220 B cwna cTpymy
B peancTopi nopisHioe 6 A. Hkowo i
Oyne cvna cTpyMy B LbOMY PE3NC-
TOpi, AKWO HANPYTY 3MEHLLIWTKA A0
110 B? Qo Hanpyry 3meHLWwuTH
B 4 pazn?

I
|
|
I
F —>
4 6U, B
Man. 133. INpadik aanexHoCT
CMNKW CTRPYMY Big HANpyri
OnA 0BOX NPOBIOHWKIE

JJABOPATOPHA POBOTA N: 3
BHMIPIOBAHHA OIIOPY ITPOBIJHHEA
3A TOIIOMOI'OH0 AMIIEPMETFPA I BOJBTMETPA

Mera. HapudTHca BUMIPIOBATH OIIp NPOBITHEKIBE 3a NOIOMOION aM-
MepMeTpa i BOJMLTMEeTpa, BEKOPHCTOBYIOUH 3akoH OMa g JLIAHKH KOJA.

Braszisgm mo poborm

Omip mpoBiTHEKA MOMHA BHSHAYHTH 34 MOIOMOTON 3awoma Oma moa
OUIAHKHA KOJA, BUMIPDABIIH CHIYV CTPYMY B NPOBLTHHKY 1 HAIIPYTY HA KiH-

U

LAY JUTAHKHA 33 JOIMOMONOK AMIEPMeTpa i BOJLTMeTpa Bianosigao: R =—.

I

Enexrpmunnii omip npoigarka BEMipo0Ts B oMax (Om) afo kpat-
HHX oMy ofHHEOAX — Kimoomax (KOwm) i1 meraomax (MOm).
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Yeaza! O00B’A3K0BO JOTPHMYVIHCA HOIAPHOCTI BMHKAHHA BHMIpIo-
BAJNIBHHX OpHIaAmis. Morpumyiica nmpasBui OeslmeKH Iin gac pobord 3
eJEKTPHYHEMHA TpHIagaMu (I1HEB. ¢. 65 nigpyuyrHka).

Bukomasaa podoTH

ObnagnanAg: THepelo MocTiHHOrO cTPYMY, IBA APOTAH] pesHcTopH,
KJIIOY-BHMHEAY, BOJILTMETD, AMIEPMETD, 3’ ¢IHYBANLHI IPOBITHHKH.

1. Hakpecrn cxeMy I8 BHIHAYCHHSA EICKTPHYHOND ONOPY, IO
CHIANACTECE 3 MOCHINOBHO 3'€MIHAHWX [IM¥epeja IOCTIHHOrD CTPYMY,
KJII049a, aMIepMeTpa 1 IBOX OPOTAHUX pPesHcTopiB.

2. Crnagy eleKTpHYHE KOJ0 1 micng mepeBipkHE HoTo BUHTeIeM
nmouYuHail podory.

3. 3aMKHEH eJeKTpHYHE KOJ0 3a JONOMOIOI KJIIO4Ya 1 BEMipaiTe
CHIV CTPYMY B KoJi. 3anwEmiTes il 3HAYeHHA 1 BEMKHITE CTPVM.

4. TIpuenuaii BOJNETMETp 10 MePIOIOr0 Pe3IHCTOPA, VBIMEHHA CTpYM
i BUMipall HANPYTY HA OLOMY pe3HcTopi. danuEmu 11 3HAYEHHA
i BEMKHH CTPYM.

5. IIpuenuail BOALTMETD A0 APYIOro pesHcToOpa, VEIMEHH cTpyM i
BHMIipgii HATTPYTY HA HEOMY., SATHINH 1I 3HAYEHHA | BAMKHH CTPYM.

6. 3a OTpPUMAHEMH JAHHMH ODYHCIH 3HAYEHHSA OMNOPY MepIIoro

U, . U . . .o
R = Tl i gpyroro R, = T“ peauctTopis. Ilopisagil 1X 31 3HAYEHHAMH,
MO3HAYEHHMHE HA pesmcTopax. Axmo mix HMMH icEVe poabimHicTh,
copodyil e IMoOACHHTH.
7. CamocTiiino ckiaagm Tabaunio i 3ameciTe BHMipaEi jpami.

8. 3pobH BHCHOBOK.

Januranag

1. Aka miEa DomiIKH aMIOepMeTpa i BOJLBTMEeTpa, M0 BHKODHCTO-
BYBAJMHCE B Miif poboTi?

2. Ari MaxcHMANLHI 3HAYEHHS CHJIH CTPYMY 1 HANDPYIH MOMHA
BHMIpATH MHMH MPHEIATAME?

3. Bing woro aaneHTs omip pesuctTopis?

MonaTkori 3apnamng
1. ITobyavii rpadixk salexHEOCTI CHIH CTPYMY Bij HaOpyra aung
npoeigaaka omopom 20 O,
2. fIxwii onip MigEoOro ApoTY NOBMKHEHOID 5 KM 1 IJI0IMe Moleped-
Horo nepepiay 0,85 mm??
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§ 36.MocnipoeHe 3'egHaHHA nNpoBigHWKiB

. AyMKKM Bronoc
A Ha gocnigax BMBYY 3aKOHW NOCNIOOBHOrNO 3'eédHaHHA NPOBIOHWKIB,

SMOXY PO3B'A3yBaTK 3a0adi i3 3acTOCYBAHHAM LWX 3aKOHIB.

Y modyTi B eleKTpHYHE KOJ0 BMHKAITE He OJHH CIOMCHBAY, a
paraTo: XOJONHJILHHUK, TeJIeBi3op, elekTpHUHI JdamMmodku i Gararo
iEmEx HeoOxigTEHX HAM HDOOVTOBHX IDpHUIANIB. A AK BMHKAIOTE CIIO-
sKkEBadi Broma? PoapisEaoTe Taki BHAH 3'efHAHHA NPOBiTHHKIB: mo-
cinoBHe 1 mapanenbHe. Bmpunmo iX ocodmEBOCTI.

Kimenr nporignuka namow JI, 3’eHVIOTE 3 HOYATHOM DPOBiTHHEKA
JI, (man. 134). Axkno BHKPYTHTH OJHY JIAMIOY, TO iHmMa He Oyae ro-
PiTH — eJIeKTPHYHE KOJ0 pPO3iMKHeThCS.

[IigkIIYEMO B TaAKe eJeKTPpHYHEe KOJI0 Bigpasy TpH aMuepMerpH i
TPH BOJBTMETPH 3a TAKOI0 cXemMolo (Mamx. 135).

Anmepmerpr, migkmodedi B pi3EEX TOYKAX HOCJLT0BHO 3'€IHAHMX
CIIOMHBAYIB, NOKARYVIOTE ONHEe i Te cAMe 3HAYCHHSA CHIH CTPYVMYV:

I,=1,=1,.

Y Bcix TOukax Kona nocnigoBHo 3'egHaHUX NpoBigHWKIBE cuna
CTPYMY OOHAKOEA.

daraJsEHI BOXBTMeTp OVIe IMOKAZVBATH HANIDYIY, AKa JOpiBHIOE
CYMI HAIPYr HAa KOMHIN 13 raMmi:
U = Uj_ + UE'

MoeHa Hanpyra Ha nocnigoBHo 3°€QHaHUX MNpoBigHWMKAaX
AOpIBHIOE CYMI HANpYr Ha KOXHOMY MPOBIAHUKY OKpemo.

n, n,
Man. 134. Nlamno4kn J1, Man. 135. MigkniO4YeHHA TPLOX
i J1, nigknoyeHi nocnigoeHo aMmnepmMeTpie | TPeOX BONLTMETPIE
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Buropucracmo saxon Oma i sanumenmo piemicte U = U, + U,. Tax
IR = IR, + IR,. CKopoTHBIOH piBHiCTE Ha I, ofep)KHMO:
.R = Rj_ + RE'

Onip nocnigoBHoro 3'eaHaHHa aopiEHOE cyMi onopie npoein-
HUKIB.

Bei saxkomoMmipuoceTi copasegnmei gua 6viab-aAxol KinTekocTi mociri-
NOBHO 3'¢JHAHHX MPOBITHHEKIE.

ITpuxnan. Haso Tpr peaucropu R, = 2 Om; B, =1 Om; B; = 5 Owm.
AKHM OJHHM eHBIBAJIEHTHHM Pe3HCTOPOM MOMHA 3aMIHHTH ODOCIiT0B-
He 3'¢HAHHA TPLOX pPe3HCTOpPIB?

Pose’azanua:

Ri+R, +R,=20mM+10m+ 5 Om =8 Owm.

ITocrmigoeEe 3'egHAEHA pesHcTopie 2 Om, 1 Om, 5 OM MoXEHA 3a-
MIHHTH OJHHMM pesuctopom 8 Owm,

Poap’aayioun 3ajgadi, 9acTo BEKOPHCTOBYIOTE IIPOIIOPIi0

U, - R,
U, R,

Hanpyra Ha npoBigEmkax, 3'e¢IHAHAX NOCHINOBHO, IPAMO IIPOIO-

puifina ixaiM omopam (Ha OlneImomy omopl finmeina Hampyra).

Ana TUX, XTO Xo4ye 3HaTK Binbwe
[anbBaHIYHI enemMeHTH | aKkyMyNnaToOpKM MOXHA NOCNIA0BHO 3'€OHYBATH

B Datapew (man. 136).

Man. 136. lNochinoeHe 3'egHaHHA

-+ -+ =+ AXepen cTpyMy B Garapeio

34 NocnigoBHONO 3'€0HAHHA ranbBaHIYHWX ENeMeHTIB IX Hanpyra, a oT-
e, | 3anac enexkTpuyHol eHeprii, 30inblwyeTeCs: U, e = Uy + Us + U
MApuxnag. Akwo pagionpuiiMay XWBUTLCH Bifl IXepena cTpyMy Hanpy-
roio 9 B, ue oaHayae, WO MOXHA B3ATW LWICTL DaTapei 3 Hanpyrow Ha
BuBioHWX Knemax 1,5 B i s'egratn ix (1,5 B - 6 = 9 B): «+» Big ogHoro
eNemMeHTa 3 «—x» APYroro, «+» ApYroro eNemeHTa 3 «—» TPeTeoro i T. 4.
[ONOBHA HE3PYYHICTE NOCNIAOBHO 3'€AHAHMX AXepen enekTpU4YHOoro
CTpyMy (dK | CNOXWBAYIB) NMonarae B TOMY, WO KOXEH i3 HUX € ene-
MEHTOM EeNeKTPUYHOro kona. HAKWo BUXOOWTh i3 nagy ofHe Oxepenc
enekTpoeHeprii, T0 enekKTpu4He KOono PO3MUKAETLCS.
L8 He3apy4yHIiCTe YCYBAETLCH NPW napanenbHoOMy 3'eAHaHHi mxepen
eneKTpU4HoI eHepril.
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_ FOUSOUT
= Mipcymku
S ¢ Choxusaui eNeKTRpUYHO! eHepril Ta Kepena cTPYMY MOXHA NiaKno-

4aTH MOCNiOOBHO.
® B paszi nocnipoBHOro 3’€HaHHg NPOBIAHWKIE € Taki 3aKOHOMIPHOCTI:

U, R

I=1I,=1I,;I=const; —=—.
U, R,

U:U1+UE;R:RI+RE.

® [0ONOBHWIA Hegonik NOCNIOOBHOMO 3'€@0HAHHA: AKWO BUXOOWTE i3
nagy xo4a © OOUMH enNemMeHT, TO EeNeKTPUYHWA CTPYM B YCbOMY KOni
sHWkae. CTpyMm BCiX cnoxMeadie ogHakoswid. MNepesaru: MoxHAa
BMWKATH B KONO CNOXWBAYI RISHUX HANpyT.

7 3aespaHHn

1*. PeancTy 3 onopamu 2 kOm | 8 kOm 3’eHani nocnigoeHo. Ha akomy
i3 HUX Binblwa Hanpyra? Y ckinbku paszie?

2%, HakpecnuTu enekTpHUuHy CXemMy, B fAKY BXOOWTb [Kepeno cTPyMY,
TpW OAHAKOBI NaMnu i TPW Pe3UCTOPM BKNKDYEHO NOCNIA0BHO.

3%, Oea peauctopy 1 Om i 4 Om 3’egHadi nocninoeHo. Cuna cTpymy
1 A. HxkMid onip Takol ginbHWU Kona? HAka Hanpyra Ha KOXHOMY pe-
3UCTOpI | HA BCIA ainaHwi?

4*% Ha cxemi nokazaHo AiNAHKY kona i3 3'e0HaHHA ABOX Pe3ucTopiB
A, =8 0Omi R, =4 Om. BonbTMeTp, NiOKNKOYEHWH 00 Neplioro pe-
avcTopa, nokasye U, = 2 B. Hka cuna crpymy Ha ninadui kona?

CELRRT

¥

R, R,
V) A
) V)

5%% Y MoxHA YyBIMKHYTH B Mepexy Hanpyrow 220 B peocrtaT, Ha AKO-
My HanucaHo: a) 30 Om 5 A; ©) 2000 Om 0,2 A?

6%*%, EnekTpyyHe KONO CKNAAAaeTbCH 3 TPbOX MOCNIAOBHO 3'€0HAHMX
NpoBIOHKMKIB, NPUEAHAHKWX 00 xepena Hanpyrow 36 B. Onip nepwo-
ro 4 Om, gpyroro — 6 Om, TpeTeoro — 2 Om. 3HAATK CUNY CTPYMY
| HANPYTY Ha KOXHOMY pPe3ucTopi.

7**¥%_ JlinAHKA Kona cknafaeTbCs 3i CTanesoro ApoTyY 3aBA0BXKKW 2 M
i nnowew nonepedHoro nepepiay 0,48 mm®, 3’eqHadoro nNocninoe-
HO 3 HiKeniHoOBMM APOTOM 3aBO0BXKKM 1 M i Nnowew nonepedyHoro
nepepisy 0,21 mm? Hxy Hanpyry tpeba nigpecty 00 OINAHKK, wWob
oTpUMAaTH cuny cTpymy 0.6 A?
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JJABOPATOPHA POBOTA N: 4
OJOCHIMKEHHA EJMEKTPHYHOI'O KOJA
3 INOCJITOBHHM 3'€IHAHHAM ITPOBITHHKIB

Mera. Po3asHHEYTH BMIiHHS BHMIPIOBATH CHJIY CTPYMY 1 HaOpy-
I'y; EKCHePpHMEeHTANLHO IepeBipHTH 3aKOHOMIpHOCTI DOCHiZOBHOI'D
a’eIHAHHEA NpPOBLIHHEKIE,

Brasiskm mo poborm

Y pasi mochaigosHOoro a’e¢IHAHHA TPOBITHHKIE CHOpPaBIVIOTECE TaKl
TBePIHeHHA:

® cuiaa crpyMy I v KodHIA Toduni Takol JIAAHKH KOJA OJHAKOBA:

I=1=1, =.. = 1,;
® saranbHA HAOPYTra JOPIBHIOE CYMI HANDYT HA OKpPeMHX NIIAHKAX
KOJa:
U=U,+U,+.. + U,
® 3aranbHUE OHOip OLMAHKH KOJA JOPIBHIOE CYML OIOpIB OKpeMHX
NPOBITHUEKIB, O[O0 11 VTBOPIOIOTE:
R=R + R +.. + K,

KpiM Toro, v pasi mociaimosHoro a’elHAHHA NPOBIMHHKIE cIiBBijg-
HOIMEHHA 3HAYEeHL HANDPYIH Ha JLIAHKAX KOJAa [IPAMO IPOIopIiiHe
no IXHiX omopis:

U _R
U, R,

Baxoramng podorH

Vaaza! TlosTopHE mpasmia DealmeKH WA 9ac podoTH 3 eIeKTPHIHHA-
MHE ODpaiagaMe (que. c¢. 65—66 migpyunmka).

ObramEanEg: HepelIo cTPYMY, AMIeDPMeTD, BOJIBTMETD, Pe3HCcTOPH
10 Om i1 20 Om, peocraT, 3’€IHYBAJNEHI NpoBiIHEHKH (BHKOpHCTAHTE
CXeMH Ta TeopeTHYHHN marepian § 36).

1. CraagiTe exerTpHYHE KO0 3 NOCHINOBHO 3’€IHAHHX eJeMEH-
TiB: Hakepena NOCTiHHOrO CTPYMY, BEMHKAYA, peocTara, aMiepMeTpa
i IBOX pesHcTopib.

2. IIpEegEaiiTe BOJALTMETD DapalejsHo pesucTopy R, = 10 Om. VBi-
MKHITE BEMHKAY. BEMipgiiTe cHIYV cTpyMY [; B eJIeKTPHYHOMY KOJL
Ta Hanpyry [/, Ha peauctopl R,. BAMKHITE CTPYM.

3. [IpregmaiiTe BONBTMETp DapanenkHo peauctopy R, = 20 Om. ¥Ei-
MEHITE BEMHKAY. BEMipdgiiTe cHIYV cTpyMy [, B eJleKTPHYHOMY KOJi
Ta Hanpyry UV, va peauctopi R.. BEMEHITE CTpYM.

4. IIpuenmaiiTe BOJNBTMETD HAPATENLHO IMOCTITOBHO 3'€THAHAM pe-
aucTopaMm R, Ta R,. ¥BiMKEHITE BEMEKAY. Bamipaire cuny crpymy [
B eIeKTPpHYHOMY KoL Ta Hanpyry U. BUMEHITE cTpyM.
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5. O6uMcraiTeE omip AN KOMKHOIO 3 BHMIipIOBaHL 3a (POpPMYIOIO:

R=—.

I

6. PeayaeTaTy BEMipHBAHE TA OOYHCICHE IAMHIINTE V TAOIHITN.

I, A

l., A

I, A

u, B

u,, B

U, B

R,, Om

R, Om

R, Om

7. Ilepesipre BHKOHAHHA CHIiBBigHOIIEHL A8 ODOCJAITOBHOIO
a3'eMHAHEA OPOBiIHMKIB i 3pobiTeE BHCHOBOK.

3anuramnga

1. Axa sanemuicTs MM CHI0K CTPYMY i HANPYIOK HA OKPeMHX
pesHcTopax, 3’ ¢JHAHAX IOCIigoBHO?
2. Ia axoro MaTepiady BHI'OTOBJISIOTE PE3HCTOpPH?

3. Ak BnIMBAE TeMIOepPATYPA HA 3MIHY omopy pesnctTopin?

Nomarkosl 3aBanHdg

1. Ha mamoeKy sofpameno rpadgiky 3ale)XHOCTI CHIHM CTPYMY Bin
HAIPYTH JJ0A 180X npoBigEmkis. Axmii i3 npoBigHukis Mae OLIBITHIA

omip?

AL, A

1

0

U, B

2. Ha manmoHERY sofpaxkeHo rpadikH 3aleXKHOCTI cHJIH CTPYMY Bif
HAIPYTH A0A TphoX npoBigEpkis. Axkuil omip kommEoro 3 Eux?
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§ 37.NMNapanencHe 3’egHaHHA NpoBigHUKIB

: ’ AYyMKW Bronoc

A BWBYY napanensHe 3'€0HAHHA NPOBIOHWKIB, AKE WWPOKD 3acTOCO-
BYIOTE Ha npakTtuui. Lli 3HaHHA noTpiGHi B XWUTTi OANg po3B'a3yBaHHA

GaraTeox NPpakKTU4HKX 3aB0dHb.

Mpyruail crocid 3’egHaHHA NpOBiTHEKIBE, AKHNE 3aCTOCOBYIOTE HAa
NPAKTHII, HABHBAIOTEL HAPAJJEHHEM 3'¢IHAHHAM. AKngo ogHi Kin-

i cno:xUBa4iB 3'eIHVIOTE B OJHiH Toumi, a imnii gimni — B impmii,

TO e HaAIHBAIOTL NIapajellbHHM
3'eHAHEAM NPOBLIHHKIE.

IIpukian nDapalenbHOro 3 M-
HAHHA TPhLOX Jami sobpaskeHo Ha
mamwoary 137. ¥ il ginaani xona
OJOUH BUMHKAY BMHKAE 1 BEMHKAE
Bigpasy TpH JaMnoH (TodkE A1 B —
TOUKH PO3TATYIKEHHSA).

Ha mamoEKy 138 KOMKeH BHEMH-
Kad, He3aJle:HOo BiO IHIIHX, BMHEKAE
i BEMHKAE OKpeMY JIAMITY.

NIo6 BHBYMTH 3aKOHOMIipHOCTI
NApalelLHOre 3'¢JHAHHS CIIOMCH-
BAYIB cTpYMY, 30epeMo eleKTpHYIHE
KOJIO 3 aMIOepMeTpaMy i BOJNLTME-
TpoM (Man. 139).

I,
Ej—-/-ﬂ»—%nz = I
&

Man. 137. MNpuknag
napanensHoro 3'egHaHHA
npoeigHWkKIs

- 1,
A - @J’Ig B

_,f_®“_ﬂ
Man. 138. KoxeH BraMrkay

BMWKAE | BUMWKAE OKpEemMY
namny

—_ |+ Man. 139.
I | s Cxema
ENeKTPUYHOO
/ Kona 2
9 ’:‘ LI AMNEPMETPOM |
.f J.I ll'2 B BﬂanM'E'TF]'DM
e .A A ® 2 -{_'l: A
o T3 _‘E
(A~
(V)
1/
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A, A, A — avmepMerpH, AKi BUMIpIOIOTE CHIY CTPYMY B OKpeMiii
ILIAHDI mapajelsHOr0 3'efHaHHA. A — aMIepMeTp, SKHI BHMiploe
CHIV CTPYMY B HPOBITHHKY HOic/d pPOSralyviKeHHd.

OcrlnekE KiHIl Beix rimok posrany:keHol OIMAHKEH 3'€JHVIOTEH B
OJHEX i THX camMux Toukax A i B, To mampyra Ha KIHOSX BCLOTI'O
pO3raIyeHHs JOPiBHIOE HANDPY3l HA OKpeMHX MIKAaX:

U=U,=U,=UgiU = const.

BuMipH cHIH cTPpYMY aMIepMeTPAMH MOKA3VIOTh, M0 CHJIA CTPYVMY
B HePOSTaNyieHIi# YacTHHI KoJa OpH DapalelbHOMY 3'e€IHAHHI 10-
PIBHIOE CYVMI CHJI CTPYMIB B OKPEMHX IiMTKaX POSrajy KenHda:

I'=1,+1.+1I,.

(ITepepipky copaBegnusocTi miel pisEoeTi agpilicHEMo mim wac ma-
fopaTopHOl pobfOTH HA HACTYOHOMY VPOI.)

Bukopucraemo dopuayny sakony Oma i ogepmEaMOo:

U U U U
R R, R R
Ockinekn U = const, To oo piBHiCTE MOMHA CKOpPOTHTH Ha [

1 1 1 1
—=—+—+—.
R R R, R,
MMe R — 3aranepHHI OIIip mapalelsbHOr0o 3’ 6¢IHAHHA ITPOBIIHHUKIB;

R,, R,, Ry — OmopH HpOBiJHEKIB, 3'eIHAHHUX HApaAlelbHO (Ha cxemi
e OIopH JIAMII).

fAxmmo vy mac Oyge napanejbHe 3'¢IHAHHA NOBinbHOI n KixTekocTi
OJHAKOBHX NPOBiIHHKIB, TO

R =2,

SAETAOEHE 1n

¥ pasi maparensHoro 3'eJHAHHA MH HIOH 30LIbIDyVeMo ILIOIOY IIO-
MepeqdHoro nepepiay, TOMY 3arajibHEN OImip v JLISHKAX POsraly:HeHHsd
Dyjge MEHIITHM.

ITpurnang mapailelsHOTO 3’€THAHES NBOX pesHcTOpie 3o0paeHo Ha
mManoHKy 140,

1 1,1 o BB L B
R, R R, ™ R+tR, IE R,

Cuma cTpyMy B HOpPOBIIHHEKAX,
3’eIHAHHX IApalelLHEO, O00epHeHO
nponopriiiEa omopaM IHAX IpoBix-
HHUKIB (wepes Oinemmil onip nmpoxo-
g— R — OTHTE MEHIITHHA cTpYyM).

+ iE_‘ 2 - Ilepesara mapaleasHOrD 3°€1-
HAHHA: AKII0 € PO3PUE B OJHIH i3
Man. 140. MNpuknag napanensHoro ALIAHOK POSraly:KeHHS, TO CTPYM
3'gQHaHHA ABOX pe3ancTopie B ipmux ginrgauxax OpPOXOoNHTE.
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ENeKTpUYHUIA CTPYM

Hemoaxikn mapalelbHOTO 3'€THAHHA! 10 OiMbIIe MU TPHETHYEMO CIIO-
JKHABAYIB, TO OLIbIIA CHJIA CTPYVMY B KOJi, a4 Omip MeHIODHH — MOMKe
CTATHCH KOPOTEEe 3AMHKAHHSA,

Conomusaui, Asxi BMHKAIOTE B Mepe:xy NAPANeNbHO, IIOBHHHL DVTH
poO3paxoBaHi HA ONHAKOBY HANDYTY, PiBHY Hanpysi B mMepe:xi. ¥ Oy-
OIUHKAX I0d ocBiTnenmda i B modyroBEx mpuuagax Hanpyra 127 B i
220 B — raka cama, gk 1 B Mepe:xi.

Ha npakTHIl 4acTo 3aCTOCOBYVIOTE aMilmame (mapalenbHe 1 mociri-
noBHE) 3'eTHAHHA NPOBIIHEKIE.

Ana TUX, XTO xo4ye 3HaTK Dinbwe
Nxepena cTpyMmy TeX MOXHA
3'e0HYBATH napanensHo B Gara-

pew (man. 141). Ane npy UboMYy
ob6oB'A3K0OBO HeobXiaHO [O0TpM- E
MYBATUCA MpAaBUNa: MIHYC «—=»
3'€0HYI0TE 3 MIHYCOM «—=, & NNI0c
wtn 3 MNOCOM s+,

MapanensHe 3'€QHAHHA [Xepen
BMKOPWUCTOBRYOTE ANA Toro, wob
OTPUMATA OJHAKOBE 3HAYEHHSA
Hanpyrn 3 OiNbWKM 3anacom
enekTpoeHepril. Ong uboro HeobxiAHO OOHAKOBI KNemW OeKiNbKOoX
eNIeMEHTIB XMBNeHHAa 3’'enHatyi Mk cobow. Y peayneTaTti MM oTpumMa-
EMO CNiNbHWA «+=» Ta CNINbHWIA «—», 34 TaKoro 3’'€AHaHHA Hanpyra Ha
CNiNEHKUX KNEeMax He 3MIHIDETLCH, a 3anac eneKTpWUYHol eHepril 30inkL-
wyeTsecqa. HeobBxigHo nam’aTtarty, Wo napanensHo MOXHA 3'eOHyBaTH
Mix cobDol nuwe Ti Axepena enekTpUiYHO! eHepril, fKi MawTe ofHa-
kKOBY Hanpyry. Halnpocriwmm ta GesneyHuM [xepenom XWBNEeHHA &
3BM4aiHi Garapeikn. OnHaK BOHW OOCWTE MANI 33 NOTYXHICTIO — X
BMCTAYaE HAa KOPOTKWMIA 4Yac. Tomy, 3'eHaBlIW X napanensHO, MOXHa
MNiABMLLLATA MOTYXHICTL [Kepena XWBNeHHs. 3'eaHyBaTH HeobxigHOo
OAHAKOBI 33 XapakTepWCTUKAMK [Kepena cTpymMy.

(o6

|
|
Man. 141. lMapanensHe

3’'e0HAHHA QXKEepen CTpymy
B Bartapeio

IIpuxnan poas’aaypamHa 3agad. B OoCBITUIIOBANBHY Mepemy KiMm-
HATH BBIMKHVJIH ABi exekTpuari mamnou omopom 200 Om i 300 Om.
Hanpyra B mepe:xi 120 B. BH3HAYHTH CHIV CTPYMY B KOMHIN nanii,
CHIY CTPYMY B IPOBOIAX M0 PO3TANYIEeHHSA, 3aralbHHI omip Jami.

Hano: Poss'azanna
R,= 200 Om JlaMnu 3’¢ HAHI DapalelsHO, OTMe, HAIPYTA B Me-
R,= 300 Om |pemxi mopieHIOE HATPY3l HA KOMHINE janmi:
U=120 B U,=U,=U =120 B.
IL—?rL—7? Srimao iz saxomoM OMa MOMHEA BHIHAYHTH CHIIY
I —?R -7 : U U

CTPYMY B HOMHIN mamni: [, =—; I,=—.

R, R,
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___ FOSAUT
; _ 1208 _ 120B

2 300 Om 200 Om
Cuna erpymy mo posranymenmsa: [ =1, + I,
I=06+04=1A,
daralbHHK omip NiNAHKHA KOJNa, AKA CKIALAETLCHA 13 IBOX Iapa-
JTenbHO 3'6THAHWX JIAMI, 3HAXOJHMO 3rigHOo i3 sakoHOoMipHicTIO:

=0,4 A; I, =0,6 A.

1 _1 1
Ry B R,
11 _ R-R, _ 200-300

R =120 Om abo R, =120 (Om).

1
- + = =
R 200 300 R, +R, 200+300
Bidnosgide: I,= 0,6 A; I,=0,4 A; T =1 A; B =120 Ownm.
ME nepeKOHATHCHL, IO 3aradbHH omip kroda B = 120 OmM mMeH-
muii 3a onip komuEOoro is nposigmuxis B, = 200 Om, R, = 300 O,

3'eIHAREX MAPATeILHO.

—

MNigcymku
— Y

® Y pasi napanensHOro 3'€0HaHHA NMPOBIAHWKIE OOHI KIHUI cnoxweadis
3'e0HYIOTE B OOHY TOYKY (BY30n), a iHWi — B Apyry Todky (By3on).
® [MapanensHe 3’60HAHHA NPOBIAHMKIE MAE TAKi 3AaKOHOMIpHOGCTI:
U=U,=U,=U,U = const.
[=1L+ L+
1 B 1 N 1 N 1
R R R, R,
® Ha npakTuui 4acTo BMKOPUCTOBYIOTE 3MillaHe 3'eQHaHHe CnoXWBadie
eNeKTPUYHOro CTRYMY.

Y 3aepaHus
1%, PoapaxyBati 3aransHWiA onip OiINAHOK KONa, YTBOPEeHWX 3'eAHaHHAM
TpbOX peawctopie: B, = A, = A;= 10 Om (man. 142).
2%, HakpecnuTtu cxemy BEKNIOYEHHS NIOCTPM 3 TPbOMA namnamiM, AkLo
3a AONOMOrole OAHOMD BUMMKAYa BMWKAKOTE OOHY Namny, a 3 aono-
MOMQI IHWOro — ABi IHLUI.

A,

| !

R, R,
I:t1 RE

&— —* —o e ———1
R, R,

Man. 142, HinAHKKM kona, yTEOPEHI 3'€QHaHHAM TPLOX Pe3ucTopie
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R R R
T H @
Me 1
R 3R
R R [ /
—(Ay—= 1 2R +—
R ] R 3R
Mo 2
Man. 143. Cxemr nigKknioYeHHa Man. 144. Cxema nigko4eHHA

3% [ea oOHAKOBI pe3vucTopw NigknoyeHo napanensHo. HAxkuid onip ubo-
ro 3'egHavHa?

4%, "k noTpibHo nigKno4yuTe namnu, pospaxosadi Ha Hanpyry 220 B,
no mepexi 220 B? Hk BnnvHe neperopadHa ogHiel naMmnu Ha poGoTy
IHLLIMX?

5% [Ba peanucTopy NigkKniYeHi napanensHo, 4epes nepluvii pesvcTop
npoTikae B 4 pasm DinbLWIWA CTPYM, HiX Yepes apyruit. Onip akoro
peaucTopa DinbWWA | y CKinbKK paszie?

6%%, ki onopK MOXHA OOEepXaTu, Maldn TpW pesdcTopy no 6 kOm?
HamanioBaTu cxemi MOXNUBUX 3’'€QHaHb.

7%¥, Y CKiNbkK pazie aMiHATBCA MOKa3aHHA amMmnepMmeTpa, AKWOo Bif
cxemun 1 nepeidtn oo cxemwn 2 (man. 143)7 Hanpyra Ha pinsHkax
OfAHaKOBA.

g#*#*, [piT Oyno po3pisaHO HA TpPWM OAHAKOBI YACTWHW, Ak noTim Oyno
3'eAHaHo napanensHo. Onip Takoro 3'egHaHHa — 3 OMm. Hxkwia Oye
onip ApoTy 00 POo3pisaHHa?

9#¥%, Z3HaAMTKW 3aranbHUii onip kona (man. 144).

10%%¥, OpgHopigHuit apit onopom 360 Om cknanwn y Kinbue. ¥ AKWUX
TOYKAX UbOro Kinbua NoTpiOHO NigkKno4yuTucsd, Wwod oTpumarty onip
80 Om?

AdopatkoBi 3aBOaHHA
1. Hamanwi cxemy 3’'eqHaHHs DaTaperkKn, NamMnoykK i 0BOX BUMKWKAYIB,

wob namnoyka saropsnack NpW BKNIOYEHHI A3BOHWMKA, ane mMorna
BMWKATUCA | NPW HenpauliyomMy A3BOHUKY.

2. Hamanwii cxemy 3'egHaHHa Dartapeikn OBOX NAaMMoYoK | TPBOX BKM-
MUEKAYIB, WOO BMUKAHHS | PO3MUKAHHA KOXHOI NamMnoyvykK 3aiicHIoBa-
NoCk CBOIM BUMMWKAYEM, 4 TPEeTiid BUMUKAY 3Mir BiOiMKHYTKA Bigpasy
ORI namno4iKK.
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JIABOPATOPHA POBOTA N: 5

OJOCHITKEHHA ENEKTPHYHOI'O KOJA
3 ITAPAJEJBHHUM 3 €IHAHHAM ITPOBITHHKIB

Mera. PosaguBaTH BEMIHHEA JOCHIIMVBATH eJIeKTPHYHI KOJIA TA eKC-
MePUMEeHTANLHEO MepeBipHUTHE 3akoHOMipHOCTI mapanelsHOrO 3'eIHAHHASA
NpoBITEAKIE.

Brasiskm mo poborm
Y pasi mapanelpHOrO 3'¢IHAHHA DPOBIIHHKIE cOpaBIEVIOTECA Takl
TBePIHeHHA:
® Ccua CTPYMY 0 POSFaJyVieHHSsI K0Ja JOPiBHIOE CYMi CHI cTpV-
MIiBE B OKpeMHAX HOTO NiTAHKAX:
=1+ 1I,+..+1,;
® Hanpyra Ha Beix mapanenbHo 3'€IHAHHX TIMSHKAX KOJ& OJJHA-
KOBA:
U=U;=Uy=.. =U_;
® pelHUYEHEA, o0epHEHA 0 3arajkHON0 OIODY PO3TANVIKEHHSA, IO-
pieHIOE cyMl of0epHeHHX BeIMYHH OHOPIB KOMKHOL 3 JLIAHOK KO-
JIa:

Buxonmanuga podoTmH

Yeaza! ITopropu npasmia OeanexkHd mijg dac poGoTH 3 eleKTPHIHH-
MH OpHJIagaMi (qus. c¢. 65—66 nigpyuEHKa).

ObramEarAg: HepeIo cTPYMY, AMISDPMeTD, BOJILTMeTD, Pe3nCcTOpH
10 Onm i 20 Om, peocrar, 3'€IEYVBAILHI NPOBIIHHKH (BHKOpHCTAHTE
CXeMH Ta TeopeTHYHHH Marepiam § 37).

1. 30epiTh eleKTpHYHE KOJIO 3a cxemon (man. 145).

o a I;
R,
- —
@ ! :
O

Man. 145. Cxema enekTpU4yHOro Kona
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2. BamipaiiTe cHAIV cTPYMY B KOJI Ta HANPYIY HAa JiMAHIOL KOJIAa,
AKA MICTHTE IBA napaneiasHi pesucropr. O6unciaiTs omip mingaeEru 3a

(hopMy.II0I0: ol + 1
"R R, R,
3. HakpecaiTs Koo OJM8 BUMIipIOBAHHA CHIH CTPYMY Ta HANDPYVIH

Ha nepnioMy peaHcropl. IIposegiTes BHMipIOBARHA Ta 00YHCICHHS OIO-

u
Py mepHioro pesmcropa sa gopmyaow: I; =—.

4. HaxkpecliTh KOJ0 AN BAMiPIOBAHHA CHJIH CTPYMY Ta HAIDYTH
Ha apyromy pesucropi. IIposemiTs sBuMipoBaEEA Ta 009HCICHHSA OIO-

L
Py Apyroro peamcropa 3a dopmynorno: I, =E-

5. PeayreTaTh BEMipIOBAHE TA O0YHCIeHE 3aHeCiTh YV TAOMHITIO.

Mo Hanpyra U, B Cuna cTtpymy I, A Onip R, Om

1
2
3

6. IlepeBpipTe BUKOHAHHA 3AKOHIB NapaleNbHOro 3'¢IHAHHSA MIpPO-
BiTHHKIB:
U=U,=U,
I=I,+1,
7. IloAcHITE MOKJIHBY HeBeJHKY po3dlmHICTE pesyiLTaTis.
8. 3pobiTh BECHOBOK.

SanHTANHT

1. Axa sane:xHicTs Mi¥K CHIOIO CTPYMY i omopoM v pasl mapajielb-
HOTO 3'eJHAHHA?

2. Axa mwina moalmor TA MaKCHMANLHe 3HAYeHHA NPHIAJIB B JaHii
poboTi?

3. Illo Taxe peocrar? Ina woro foro BUKOPHCTOBYVIOTE?

4. fika BigMiEHiCTE Mix DpHIAZAMH: Pe3HCTOpP, PEOCTAT, HOTEH-
nHiomeTp?

NogaTkoBe 3aBIAHHA

PesmcropH, omopH akHx 2 kOMm i 3 kOwM, 3'erHano mapalelsHo 1
mig’egHamEo qo gxEepel mocTriifEol saopyvrd 15 B. BasHad cEIV cTPYMY
B KOMHOMY 3 Pe3HcTODIBR TA OIip Koia.
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§ 38.Pobota i NOTYMHHICTb eneKTpUYHOro CTpymy

' AyMKHU Bronoc
A BUBYY, 9K MOXHA po3paxysaty polGoTy | NOTYKHICTE eneKTpUYHoro

CTPYMY, 3HATMMY HeobxigHi ans UbLoro npunagu.

Enexrpmaunii cTpyM npoasige cede B pisHUX giax: renaosiit (npo-
BiIHHK HATPiBAECTLCA), MEeXAHIYHIN (eJeKTPOIBHIVH IIPHBOIHTE B PYVX
MANIMHEE i MexamisMu), xiMiumiil (zapaxaHHg aKVMYyIgTOpa). ¥ OIHX
BHIAMKAX BinOyvBaeThcA Hepexiy eHepril eJeKTpHYHOrO OoJdA B iEOm
BHIHW eHeprii. Mu smaemo, mo Oyab-AK]l mepeTBOpeHHs eHepril oJHO-
ro BHAY B IHIMHNA XapakTepH3VIOTHCH BHEOHAHHAM podorH. Pobory

MOMHA 3HAWTH 3a Qopmynon (QisH9HOrO 3MIiCTY HAPYTH:

U:E; > A=U-gq.

q

o6 BEIHEAYATH pPOoGOTY eJNeKTPHYHOI'O CTPYMY HA OyIb-akiii mi-
JAHINI K0Ja, HeoOXigHO HANPYTY HA HiH TiagAni MOMHOMKHTH Ha 3a-
pax, AKHI DpOHIIOB Yepei II0 JLIAHKY.

EnexTpuuyEHi 3apa] MOMKHA 3HANTH TAKHM YHHOM: CHIY CTPYMY
B JLIAHIN KoJa NOMHOMEHTH HA Yac NPOXOEeHHA CTPYMY B IiH ji-
JIAHITL: .

g=1-1, ne t — 4ac nNpoxoJEeHHdA, ] — CHJIA CTPYMY.

Orwxe, A=U-1-1

[A] = 1 JI:x (Bimomo 3 Kypey dismrn 7 xkaacy, mo 1 I =1 H - m).

Bemexgrpuni 1 Ik =1 B-1A-1¢,1Ix=1B-A"c.

PobGoTta enexTpuM4HOro cTpymy Ha pginsHui xona popieHwe
AoOYTKY Hanpyru Ha KiHusx uiel ainaHkm Ha cuny cTpymy i
yac, NpoTArom AKOro BUKOHyBanack poboTa.

Is opmymn A = U -1t momxua 3podm-
TH BHCHOBOK, IO AJdA BUMipBaEHA poboTH
eJeKTPHIHOND CTPYMY Heobxigei Taki npmma-
IH: BOJILTMETD, aMIepMeTp i rogmEHEHEK. AJe
HA TPAKTHIL poloTy eNeKTPHYHOr0 CTPYMY
BHMIpDIOIOTE CHEliANTEHHMH IIPHIAJAME — Jri-
YAaREHAKAMHE (Man. 146).

HIexakicTs BHKOHAHHA PODOTH eeKTpHY-
HOT'O CTPYMY XAPAKTEepH3VE NOTVHHICTE CTPY-

MYV
Man. 1486. NiynneHmk P=£ » 1 Br= 1'}IH.
t

le
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MoTyXHiCTE enNeKTpUYHOro CTpymy —
ue ¢ismyHa BenNMYMHA, WO YUCENbHO
AopieHwE poboTi enekKTpUYHOro cTpy-
MY, BUKOHaHIA B OQMHULIKD 4acy.

Ockinekun A =U-T-t, 7o P=U"-1I.

Omaxe, MOTYRHICTE LIEKTPHYIHOTO CTPYMY
BH3HAYACTLCA HOOVTKOM HAODPYIH Ha CHIY
CTPYMY.

[P]=1B-1 A =1 Br (Bar)

1 xkBr = 1000 Br;

1 MBr = 1 000 000 Br.

BumiproBaTH ODOTVIHHICTE CTPYMY MOMKHA
34 MOIMOMOroN BOJLTMeTpa i aMmepmerpa (ix
MOKAZAHHA MOTpifHO MOMHOMKHTH). IcHVIOTE
cremialbHl OpEIagH O BAMIPIOBAHHA II0- Man. 147. BatmeTtpw
TYKHOCTEH eJIeKTPUYHOIO CTPYMY — &am-
smempu (van. 147). Ix cxemaTrune mozHAYeH-

HA 300pa;eHo HA MAMOHKY 148, g_®_@

IMoTy®xEICTE CTPYMY 34BMIH BHAIVIOTE
B [ACOOPTAX CIOMKHBAYIE cTpyMmy. Ha mpaw- — Man. 148.

TENi poBOTY eIeKTPHYHOr0 CTPYMY 3pydHo  CXEMAaTWHHE nosHa-
. HEHHA BElTME'TpIB
3HAXOJIHTH depes nobyTor morymHocTi i uyacy:
A=P- i
1 I:x =1 Br-c.

KEsaprupami JiYUMILEEK poOOTH CTPYMY JAE
MOKA3AHHA B 0MWHHIAX KBT - rog (mamn. 149):
1 Br-rog = 3600 Br-¢c = 3600 =
1 kBr-rog = 1000 Br - roxg =
= 3 600 000 JTx.

IIpuxnan poss’azyveanada danad. Enexrpey-
Ha Jgamna B Kimmari mae mory:xsicTe 60 Br
i pobouy mampyry 220 B. Arxy pofoTy BHEO- Man. 149.

HYEe eJeKTPUYHHI CTPYM OpoTAroM Micans EnekTponivnnLH1K

(30 gHiB), AKIO 00O JAMOV BEKODHCTOBYIOTH CTRYMY

IMOAHA OTpoTAroM 3 rogue? K@i cTpyM mpo-

TiKae "depes coipank JaMoH i axHHE I omip?

Aano: Poszs'aszannsd

P = 60 Br Yac poboru gammm: £ = 3 rog- 30 = 90 rog.

U =220 B 3a neil yac elTeKTPHYHHI CTPYM BHKOEYE podoTy:
t =3 rog- 30 A=P-t: A =060 Br-90 rog =

A—2, 1T -7 = 5400 Bt - rog = 5,4 kBT - roju.

R — 17
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Armo Mm 3macMo TapHd, TO MOMHA B3IHATH BADPTICTE Iiel po-
boru. Axmo Tapud 52 ®/xBr-rox, To, NOMHOMHBIOH HA YHCIO
5,4 kBT - rox, Mmu aEaligemo Bapricts: 52 Kon/xBr - rog - 5,4 kBt - rog =
= 280,8 k. = 2 rpr 80 K.

Hepes coipans eleKTpHYIHOD JaMIH OIPOTIKATHME CTPVM:

=£=220B=730 O,
U 0,3A
drigao i3 sakoroM OMa 3HaligeMo OOp choipami eleKTpHYHOL JIAMITH:
R=E= =08 =730 Om.
Ir 03A

Bidnoside: A = 5,4 kBr-rom; I = 0,3 A; R = 730 Owm.

-

i
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Niacymku

® o BM3HAYMTA pobOTY enekKTpUYHOro cTpymy, Tpeba NoMHOMWUTH
CUNY CTPYMY, HANPYTY | Y4ac nNpoxoaxeHHs cTpymy: A = U-1- L.

® Poboty enekTpyUyHOro CTpymMy BUMIpIoNTe B mkoynsax: 1 x=1B-A-c.

® lllpvakicTe BMKOHAHHA poOOTH eNeKTPUYHWM CTPYMOM BW3HAYAKTh

A
MNOTYKHICTIO! P=?; P=U-I)[Pl=1Br;, 1 Br=1EB-1 A;

1 Ox=1Br-c.
® Y NpakTUyHKUX LWiNAX BUKOPUCTOBYIOTE HECHUCTEMHI OAMHWMLI BHUMIpDIO-
BAHHA poGOoTW enekTpuyHoro cTpymy: 1 kBT - rog.

JaBaaHHA
1*. Ay pobOoTy WOCeKYHAW BUKOHYE ABWUIYH ENeKTpoapuns, sKWo Ha-
npyra 220 B, a cuna ctpymy 4 A?

2%, HK 3MIHWTLCH MOTYXHICTE ENeKTPWMYHOro CTPYMY, Lo CrNoXWBAE
cnipane eneKTponIMTKW, SKWO nNicna peMoHTy chnipans Aewo cko-
poTUnu?

3*. Ha uokoni namnwn poaxapeHHs Hanucavo 48 B, 96 Br. HAka cuna
CTpYMY MPOTIKAag 4Yepes namny, KonM BOHA NPAaLE 3a HOMIHANLHOT
NOTY>KHOCTI?

4%, Ay NOTYHKHICTE MAe enekTpUYHKMIA CTpyM B aBToMoOGINLHIA namni,
AKWO A0 Hel nigeepeHo Hanpyry 14,4 B, a cuna cTpymy OOpiBHIOE
7.5 A7

5%%, MNoTy»HICTe enexkTpuyHo! npackw gopieHwe 0,6 kBT. Hka cuna
cTpymy npotarom 0,5 rogMHn?

6**, Ay poboTty 3p0iMCHIDE enNeKTpWYHWIA CTPYM B eneKTpu4HOMY OBM-
MyHi 3a 15 XBWNWH, AKWO cKMna cTpymy B mepexi 0,5 A, a Hanpyra
Ha kKnemax enekTtpoaeuryHa 12 B?

7**, [lea pe3avctopuy, no 5 Om KOXHWA, 3'eQHaHl cnodaTky nocnigoe-
HO, a NoTiM napaneneHo | Wopasy nigknidyedi go Hanpyrk 4,5 B.
Y akomy Bunaoky poboTta cTpyMy 3a ogHakoBWMA yac Gype Ginblio
| B CKinbKK pazis?
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8**, B niocTpy BcTaeneHo agi namnodkn 30 BT i 60 BT, poapaxoeaHi Ha
Hanpyry 220 B. Akow 3 namnoyok Teye BinbWKWA CTpYM, Y CKINbKW
pasia?

9*%%, MNBUMyH KOHOWUIOHEpPA CNoXMWBaE cuny cTpymy 5 A Big mMepexi
Hanpyrowo 220 B. Hky kopucHy poboTy BUKOHYE OBWUIyH 3a 20 xB,
Akwo Woro KKO = 85 %7

10%*%, NeuryH nidTa npauwe eig mepexi 220 B. Moro KK, cTaHoBUTL
70 %. Ay cuny CTpyMy CNoXWBAE ABMIYH NiTa, SKWO BiH piBHOMIp-
HO nigilmae kabivy 3 sanTaxem macow 600 kr 3i wewakicTo 2 m/c?

A T™W 3Haew?

' CKineku kowTtye Hnuckaeka?

B naneki wacw, konu Onuckaskyu npunucyeanu «Horams, noaibHe
NUTaHHA Oyno § AMBHMM. 3apas, Konu enekTpyuyHa eHepria nepeTeo-
pynack Ha TOBAD, AKWIA BMMIPIOKDTL | OLUIHIOWTE, TAKy 3a0advy MOXHA
BUPILLMATK.

PoapaxyHku uiel sapaui.

[po3oBwil poapan BinOyBaeTLCH NpKU HaNpyai npubnuado 50 mMnH B.
MakcumaneHa cuna cTpymy npu usomy 200 000 A. 3HalipemMmo noTyx-
HICTb, BPAxXOBYIO4K Te, WO NP paspadi enekTpuyHa Hanpyra cnajae
00 HYNA, BiabMEMO MONOBWUHY 3HAAEHHS HANpyru:

p_ 50000 ﬂﬂzﬂ-iﬂﬂ 009 _ 5 000 000 000 000 (BT)=5 Mnpa KBT.

LLoG oTpumary eHeprio Gnuckaekn B KBT - rog, tpeba epaxyeaTtu
Yyac enekTpywyHoro pospsaay (Gina TMcAYHOT Ooni cekyHau).
5 000 000 000

2600.1000 =1400 (kBT - rog).

Bizbmemo Tapud: 2 rpH/kBr-rog.

Otpumyemo BapticTe: 2 rpH/kBr-rog - 1400 kBT - rog =

= 2800 rpH.

BucHoBok: HAkWo 3HATW disanyHi dopMynKu, TO MOXHA PO3B’YBATH i
Taki «aHTaCTU4HI 3aaadis.

Otpumyemo: E=
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§ 39.Tennoea piA eneKTPUYHOrO CTPyMmY.
3akoH Oxoyna-/leHua. EneKkTpoHarpisancHi npunagu

. AyMKKn Bronoc
A 3aHaTUMY 3aKOH, AKWM Dyny KOpPUCTYBATMCH, NOACHIOKYM Oii enek-

TPHU4YHIKX TennoBMx I'Ipl-"l.l'IE.,El,iE.

EnxexTpHuHHil cTpyM Harpisae npoeigaukH. Ile asuine maM Iyvike m0-
Gpe pimome. Moro BEKODHCTOBYIOTE B GAraThoX eeKTPHYHHX IPHIANAX
(Dpacka, enekTpHYHA iy, Harpisad). Harpisamesa npoeimaukis nogcHio-
I0TE THM, I[0 B METAJAX BLILHI elleKTPOHH, HepPeMIlOyIOYHchL IOin miero
eJICKTPHYHOTO IO, B3AEMOTIIOTE 3 HOHAMH KPHCTANIYHANX I'paTok 1 mne-
peranTk IM CBOIO eHeprio. BEyTpiTES edepria npoBigErka 30LI6MIVETE-
cH 38 PAXVHOE POo00TH eNeKTPHYIHOTD CTPYMY, 3aBIAKH YOMY BHHHKAES
TelIoBHEE ederT. HarpisaoTeca He MHIDE MeTANeBl IPOBITHUEHN, ajle |
PiAMHHU 1 TasH, KOJMH 4Yepe3d HEX OPOXOJHTE eIeKTPHIHHH CTPYM.

¥ XIX cTomTri HesaANeMHO OOWH Bij ogHOro amriiens . Mo-
VIE i pociiicekuid disur E. X, Jlemn BHBYANIH HArpiBAHHA OPOBIIHH-
KiB eJIeKTPHYHHEM CTPYMOM 1 eKCHePHMeHTANLHO BCTAHOBHIH TAKHHN
3AK0H, AKHH oTpHUMaB Ha3By 3axkoH [[moyaa—Jlenmma:

KilekieTs TeILTOTH, 9KA BHALISETHRCHE B IPOBITHHKY 31 eTpymomM,
NpAMO NPONOPUIHHEHA KBAXPATY CHIH CTPYMY, ONOpPY NpOBiAHHEA 1
qacy HpoXoJeHHd CTPYyMY:

Q=I"R-t

IMeit 3aKoH MOMHA OTPHMATH He JIHIIEe eKCIePEMeHTAJILHO, & | Te-
OPeTHYHO, AKINO TPHPIBHATH KiNbKICTE TEILUIOTH, AKA BHIIIAETHCA B
NpoOBiTHARY, i poboTy cTPpYMY, BRBAMAIOYH IO BOHA e HA BHILICHHSA
Tena: A = Q; A =U-I-t. 3aunTe, @ = U-1-t. 3a sakoEoM Ona:
U=1I'R, @ =1*E-t. MoxeEa e sanHcaT (POPMYIV I8 KiTeKocTi
TeILIOTH IHIIOTO BHAY:

Q=E'f.

a0 5 Excnepumerntansno sakon Ixxo-

yviaa—Jlenma MoMHAa OepeBipHTH,

o aidpaBmrH TaKe eNeKTPHYHEe KOJO:

M KAJOPUMETD 3 BOIOID, METAJIEBaA CILi-

0 e paib, TePMOMETD, BOJIETMET]p, aMIep-
Sy MeTp, Ixxepedo cTpyMy (Man. 150).

KinsricTs TennoTH, AKa BHII-

JHUTHCH B NLOMY IOCHigL B coipani,

3HAXOJHMO 3a OBOMA (OPMYIaMHE*:

@ =c-m-At° (1)
Man. 150. EnekTpuyHe kono Q=1IU-t (2)
186 * LWob He NAyTaTW 2HA4YEHHA CUMEBONIE Y

doprynax (1) i (2), Temneparypy nozHa-
| | oMo g 1



——

ENeKTpUYHUIA CTPYM

-a..:::-rt‘mfll:l-!_r...l
et

I'a

- s TN 1 r|
- r..-ll.h--uu_l .

Man. 151. EnekrpoHarpisansHi npunagu

dHaYeHHA KiABKOCTI TellmoTH, nigpaxosami sa dopayiaamu (1) i
(2), mopuHHi 30iraTHCcs, MmO i TiATBePIKYE CIOpaABEIIHBICTE 3AKOHY
xoyaa—Jlenna.

Enexrposarpisaneri nprEramga (Man. 151) sHafimiam IMHpoHKe 3a-
CTOCYBAHHA B HAaImoMmy METTI. OCHOBHOK YACTHHOK TAKHX ITPUIATIR
€ Haz2pisaibHUll eneMeHm. 3a3BH4YaAll e HIXpOMOBHH ApirT, 3aKpy-
geHH v BHraagl coipani. B enexTporkamimax mHarpisanbsai cmipani
pPOSMIIIVIOTE BCepeauHl TpyDoK 13 MapocTidkoro crjga. ¥ Cy4acHHX
Npackax IpoTdaHi coipaii poaMimyoTs BcepelHHI MeTANTeBHEX TPYOOK.
IxX 3AIOBHIOIOTE CHEmiaNLHOI i30JANIMHOI peYoBHHOIO, 00 BHTKH
CHIpaJ i He JOTHKAJMHCE OJHH JI0 OJHOT'O TA J0 MeTANeBHX Tpybox. Bu-
KOPHCTAHHA HIXPOMY — PEeH0BHHH 3 BeJHKHM IIHTOMHM OIOpPOM — i
IIinLHe posMIIMeHHA HiXpomoBOl choipamxi Bele a0 TOro, o OCHOBHA
KiMTBKICTE TEILTOTH BHILIAETHCA caMe B HArpiBANBHOMY eJeMeHTi, a
He B MiABIIHWUX OTPOBOJAX.

KopHeTyiounck eTeKTPEYHHMHE MOGYTORBEMHE IIDHIATAMHE, MIOTPiGHO
MmaMm’ATATH, M0 OJHOYMACHE BMHKAHHSA IIOTYVKEHX @IeKTPONDAIATIR
MOYKE@ IPHBECTH JI0 3HAYHOrO 301IbINeEHA CHIH CTPYMY, CHILHOT'O HAa-
rpiBaHHSA IPOBOMIB, i, AK HACIINOK, 0 3aropAHHA 130Jsii.

B ocBiTioBanrsAy Mepesky KBApTHpP 000B A3KOBO BHKJIIYAIOTE 3a-
nobixxunkm (Man. 152, a, 6). Ix npusnavensa — Bigpasy BUMEHYTH
TiHio, AKINO CHIA CTPYMY cTaHe OiNBIDOI0 3a HOPMY.

=

Man. 152. 3anofixHWKK: 8 — nnaeki; & — asToMaT4Hi
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ABToOMATHYEHRH BEMEKAY (3a0001:XHAK) NpE3HAYeHAN 114 3aXHCTY
Kabenis, mposofis i conomBaviB Bij mepeBaHTAMKeHHA 1 KOPOTKOTO
3AMHEKAHHA, BEKOHYE ogHOo9acHO (pvHEOII 3axueTy i vopasainmea. Ilig
qac OpOX0oeHHS CTPYMIB Yepes aBTOMATHYHHNH BHMHKAY 31 3HaYeH-
HAMH, IOI0 HepeBHIIVIOTE JONVCTHMI, BigfyeacThca HATpiB Gimeraniu-
HOI IIJTACTHHH, IO NPH3BOIAUTE 0 i1 3rHAY 1 posyinImBAHHEA KOHTAK-
Tie. BiMeTagesa ILIACTHHA — I¢ ILTACTHHA 3 JBOX PiZHHX MeTAIIB,
AKl, HArPIBAIOYHCEH, NO-PI3HOMY 3MIHIOIOTE CBOK JOBMHHY.

——

(IR

£
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NioncymMmkn

® [poBigHWKW HArpIiBADTLCH, KOMK YEpes HUX NPOoXo4MTe eNeKTPUYHWA
cTpym. Tennoea Oja CTPYMY BMKOPWCTOBYETLCA B ENeKTpoHarpisank-
HAX NpUnagax.

® KinbKiCcTe TENNOTH, AKA BUWOINAETLECH NPH NPOXOOKEHHI eNeKTPUYHOro
CTpyMYy, BU3HAYAOTL 3a 3akoHoMm Oxoyna—JleHua: Q = F-R- L

MepeBip cBOI 3HAHHA

1*, Cnipant enexKTRoONIUTKM Oy¥e CWILHCO HArpiBagTbCHa Nifg 4ac npo-
XOQXKEHHS HEW enekKTpu4Horo cTpymy. Yomy aHayHo MeHLwe Harpi-
BAOTLCA APOTH, 38 AONOMOroK SKWX eneKTponnKMTKa nigkninyeHa no
xepena cTpymy?

2%, YoMy nna nnaekux 3anobiXHWKIBE HE BUKOPWCTOBYIOTE 3aNi3HKWA apIT
3aMIiCTe CBMHLUEBOora'?

3%, Yomy vy nnaeskwx 3anobixHWKaXx BMKOPWCTOBYIOTH Apit, HabaraTto
TOHLWKA, HX ¥ NpoBOAAX, WO 3'e0HYIOTE AXepeno cTpymy Ta cno-
HHUBaAYIB?

3aBaaHHe

1**, AKka KinekicTb TENNOTH BMOINUTLCH 33 1 XBUNWMHY B pesvucTopi ono-
pom 60 Om, SKWO OO0 HeOro nNpyvknageHa Hanpyra 20 B?

2%¥%, Ckinbku 4acy Oyna BKnNYeHa enekTpuM4Ha npacka MoTyYXKHICTIo
1,5 kBT, akwo euTpatK eHeprii cknann 180 k0x?

3%¥, Hka KinbKiCTe TEnnoTy BMAOINWTECA B HWATLI enekTponamnu 3a
1 rogWHy, AKIWLO HWUTKOKD Namny npoxoguTe cTpym 1 A 3a Hanpyrw
100 B?

4**, [NnaskKili 3anobixHWK, po3paxoBaHWA HaA cuny cTpymy 10 A, yBi-
MKHEHWIA B mepexy Hanpyrow 220 B. HAkunit moxe OyTW 3aranbHWA
onip BCiX npunagie, yBiMKHEHWUX B Mepexy?

5**% B enektpywyHOomMy 4YailHuky 3a 10 xB moxHa Harpity 0,2 n sogM
Ha 10 °C. Ckinbkw Bogn moxHa Harpitkh Ha 10 °C 3a 10 xB B UbOMY
YaHWKY, AKWo 36ins6WKTY HaANpyry B Mepexi BAgidi? Tennoei BTpaTK
HEe BpaxoByBaTW.

6%¥*%, Hky Mmacy sogu MOXKHA Harpitk Big 25 °C o 75 °C 3a 4 xB
3 eNekKTpWYHWUM Harpieadyem, AKWA BUroToeneHo 3 11 M HikeniHoOBOro
OpoTy 3 nnowew nepepiay 0,5 MM, aKLO Harpisay XWBWTLCHA Big
mepexi 220 B i Woro KK 75 %7
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ENekTpUYHUIA CTPYM
§ 40.EneKTpMYHMIA CTPYM Yy pO3uYyMHax i po3nnaBax enekTponiTie.
3akoH Papagena gnAa enekTponisy

. AyMKWn Bronoc
A 3HATUMY 3AKOH, SKWMIA MOXHA BUKOPUCTATK ONS pO3paxyHKIiB 3a0ad Ha

enekTponis. 3Moxy NOACHIOBATA NPOXOMKEeHHA eNneKTPUYHOro CTpyMy
yepes eneKkTPoniT.

EneKTpHYHEHE CTPYM HPOXOSHTL He JUMIe YV TBepIHUX Tinax, a MoO-
e OVTH 1 B piaMHaX, AKO0 BOHH € elexkTpoxitamu. Bommi posuwmsn
coJieil, KHCJIOT 1 OCHOB, 4 TAKOM IX PO3IIABH € HAWMKPAIDHMH eJlek-
TpoiaiTamMu. HoclaM®e cTpyMy B HEX € HOHH.

Hocmpa, J4'eqEacMo NOCTIOBHO HHepeao CTPYMY, JIAMITY, IIOCYIHHY
3 THCTIILOBAHOK BOOOI0, B AKY BCTABICHI BYTLILHL elexkTponH. JlaMma me
ropuTs (Man. 153, a). Yecra grerunnoeana Bofa (H,0) npaxTruno gienex-
TpEK. KiEenmo v Bogy nosapery clik (NaCl). Jlavmna mogre cBITHTHCA (MAaJ.
153, 0). Bogawii po3udH HOBApeHOI COMi — MPOBLITHME eleKTpHKH. Km0
3aHYPHTH eJIEKTPOAH B CYXY IOBAPEHY CLIL, TO JIAMIIA He 3ATOPHTLCH.

ITig wac posgaHHEHHA V BOJL COMel, KHCIOT i ocHOB HOHHIIE 3B A30K V
HEX CTac caadKimuM, 1 BHACTINOK TeIIOBHY CHIBYIapaX MOJEKYIH PO3ra-
nawThesa HA HoHH. e ABMOIe HASHBAIOTE eJIEKTPONITHYHOK IHCOMIAIICIO.
¥ BOOHOMY POSYHHLI BHHHEAIOTE HOCLI eJleKTpHYHOI'0 CTPYMY — HOHH,
aapAIKeH] DO3ETHBHO (KaTioHH), i HeraTHeHO (aHioHH). XiMiyHaa peaknia
poanany HeiTpaneaol Momerxyan NaCl ma fiomu: NaCl «<» Na™ + Cl-

B enexTpHYHOMY KOJI mig i€ eleKTPHYHO-
ro mMoJjd NO3UTHBHI HOHH pyXalThed 0 KATOJA
(enexTpol, 3APANMEHAHIN HETATHEHO), & HEI'ATHE-
Hi HOHH pyXawThCd 0 aHoda (eJeETpo[, 3aps-
MeHHH DOo3HTHBHO). Yepes enexTpoxiT npo-

XOJAUTE cTpyM. IIpu mboMy pazom i3 aapamgom
MnepeHocUThLCA pedoBuHA (Man. 154).

Man. 153. lNocnigoeHe 3'€OHAHHA DKEPEena CTPyMy, NamnwM,
NOCYOMHK 3 BOAOK: 8 — AWCTMNLOBaHA BOAA; & — PO34YWH KYXOHHOI Coni
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— Ilix wac NpoOXONKEeHHSA CTPYV-
MY 4Yepe3d eJIeKTPOJIT Ha ellekK-

Tpogax BindveaeTkcd BHALIEHEHA

Katon AHon I_‘H-ZL‘EIDBHZE[H — e .HBEIII;E! eJIeKTPO-
aiay. EnexTpomxiz cvOpoBoIxKYy-
ETECH OKHCJIBAILHO-BiTHOBHHEMH

KaTioH

0o AHioH peakIiaMH.
Ped®e ¥ 1834 p. amrmiiicexwii ¢isHk
'EnEKTpDniT Maiixn Dapageil excnepUMeHTAIL-

HO BIiIKPpHB 3aKO0H eJeKTpOJiay.
Man. 154. Pyx ioHie nig giew

eneKTpyu4HoOro nons

Maca sugineHol Ha enexkTpoal pe4oBUHK Nig 4ac enexkTponiay
NpaMo NponopuiilHa 3apaay, Wo NpoiWwoB Yyepes enekKTponir.
(3akoH Papanes ona enekrtponiay): m = k- q, pe k — koedi-
WieHT nponopuidHocTi.

Ockinexkn g =I-¢t, rom =k-1-1¢.

Maca sHainenol Ha eJeKTPOIL i YAC eNeKTPOJISY PeYOBHHH IP-
MO OPOMOPOIMHA CHIL CTPYMY 1 Yacy OpPOXOoIXKeHHS CTPYMY.

m — MAaca PeYOBHHH, NI0 BHALIAIACE HA eJIeKTDOJ;

g — 3apAan, AKHI OpoHINOE Heped eJIeKTPOJIT;

kR — elerTpoxiMidHHUH eKBiBANCHT pPeYOBHHH.

K — roediniesT mponopriiinocTi B 3aKoHl, HASHBAIOTE eJIeKTPO-
XiMiYHEM eKBiBAJIEHTOM.

Iz 3akoRy exexTpoiaisy amaiinmemo: k:ﬂ, [];]:E

q Kr
Koediniear K yucedbHO JOpiBHIOE Maci BUOLIeH0I HA eJeKTpO-
ni pewOBHMHH MiJ Yac IepeHeceHHA HoHaM#B sapany, pismoro 1 K.
Pizgi pe4yoBHHH MAaIOTE piZHl elerTpoxiMidHi exBiBaneHTH, AKL 114
PO3R'ABAHHSA 3aJAY 3HAXOIHMO 3 TADIHIIE.
JdacTocyBaHHA eIeKTPOJIZY
® laneeamoTexmika:

A) TAJTLBAHOCTETiA — MOKPHTTH JeTANeH TOHKEM ITAPOM MeTATy
(mosoxoTa, HiKeTIOBAHHA, XPOMYBAHHA TOINO).
0) raIbBaHOILTACTHEA — BiIKIAJAHHA TOBCTOTO IDapy MeTATY,

AKWH BifoxpeMiawerses Bing (opMH 1 BHKODHCTOBYETHLCA AK BHpPIO
(oTpHMAHHA MATPHIIE N4 ADVKAPCEEHEX ILIACTHH, fapenked Tommo).
® EleKTpoMeTANVPrid — BHILNeHHA YHCTHX METAJIE 13 OpHpoOX-
HEX cyMime# Ta mpoMHcIoBHX Bigxoxis (migl — is migmoro
KOJdenany, amoMigio — ia posmnasnenoro Hokcury, cpibra —
iz Bigxomis hoTOBHPOOHUIITEA).
® OumcTHA METANEBHX NETANCH (IeTallbk € AHOIOM).
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ENeKTpUYHUIA CTPYM

IIpaxknan po3s’da3vBaHHd 3amad. ¥ HACHITOK eleKTpOJdisy po3dHEHY
xnopuauol (conguol) krcaora HCI va kaToai 3a gjeagwii yac BEILIHIOCA
75 r BogEn. CKIMBEKH XMopy BHILTHIOCHE 3a Oel caMuii 9ac Ha amoxi?

EnxerTpoxiMivel eKBIBAJEHTH BOJHIO U XJI0PY BiAMOBINHO TOPIBHIDIOTE
0,0104 mr/Kx i 0,367 mr/Ku.

Hano: Posze'azanna
g = const mu,= Ku," q
my, = 0,075 &r mey, = Key,' g
KHE = ﬂ',ﬂld: MP}IH.TI mE]_E, _ KU].E
Eﬂ]ﬂ - H,USET MEE.‘I mHg KHE '
Moy — K 0,0367-0,075
— —Clg —_? Bt —
Mg = KHE ‘i|':|"'-'f1:[2 = ﬂ,ﬂl'i = 2,65 KI'.

Bidnoeids: Ha anonai BEIiIHTRCE 2,65 KT XJopy.

» o MipcymMmkwn

® BogHi po3yYvHW coneil, KMCNoT i OCHOB, a TAaKOoX X poannaeu
HA3MBAIOTE ENeKTPOoniTaMM.

® HociaMmKM enekTpUYHOro CcTpymMy B eNeKTponitax € MoHu ofox 3Hakie —
MNO3MTUBHO 3apaxeHi (KaTioHW) | HeraTMBHO 3apsakeHi (aHioHK).

® Enekrponia — BUMAINEHHS PEYOBWMHW HA enekTpoiax nig 4Yac npo-
XOQXEHHA eneKTPUYHOro CTRYMY 4Yepe3 enekTponiT.

® 3akoH enekTponiay (3akoH @apapneq): Maca BWAINEHOI HA enekTpoal pe-
YOBWHM NPAMO NPONOPLUIAHA 3apaay, Wo NPorWOoB Yepes enekTponiT:
m = k-q, oe k — enexkTpoxiMmiyHWid eKkBiBaneHT pedvyoBuHW: m = k-[-f.

® Enexktponia WWMPOKO 3aCTOCOBYIOTE Y TEXHIL.

Mepegip CBOI 3HAHHA

1. Lo € BinEHUMKW HOCIAMW 3apaaiB ¥ po3ynHax enekTponiTie — conei,
KWCNnoT, nyrie?

2. K 3MiHIDETLCA KiNbKICTE BiNBHWMX HOCIIE 3apafiB B enekTponitax 3a
3pOCTaHHA Temnepartypu?

3aBnaHHA

1#%, [ig, yac enexkTponiay cynedary umHky (ZnS0,) euaininoca 2,45 r
UMHKY. BU3HAYWUTK eneKTpoXiMiYHWMIA eKBiBANEHT ULOro MeTany, aKWo
Kpi3k enexTponit npotarom 60 XB Npoxoane enexkTpU4HKUA cTpym 2 A.

2%%, CkinekK cpibna ocino Ha kaTofdi enekTponiaHol YCTAHOBKW, SKLWLO
npouec enekTponisy Tpueae 20 xB, a cuna cTpymy cknapgana 25 A7
{knplﬁna: 111 MTKKJ'I]

3#%¥%, Ckinbkn 4acy noTpidHo Ona HikeniBaHHA METaneBoro Tina NNowWew
120 cm?, AKWD TOBLLWMHA NOoBepxHi mMae ctaHoBuTM 0,03 mm? Cuna
cTpymy pgopisHioe 0.5 A, (k... = 0.3 mr/Kn)

4*%%, CKinbkW noTpidHO BUTPATUTW enekTpoeHeprii ona oTPUMMAHHSA
YWUCTOI Migi Macow 1 T, AKWO Hanpyra Ha enekTponiTUYHIK BaHHI 3a
TEXHIYHMMK HOpMamu ctaHoeuTe 0,5 B? (K, = 0,33-107° Kr/Kn)
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§ 41.EneKTpMYHMA cTpym Yy raszax. Bugu razoBux pospapis

' AyMKKU Bronoc
A BvBYY 0COONMBOCTI NPOXOOXKEHHA ENeKTPMYHOro CTpymy B rasax,

SMOXY DPO3SPISHATH BWOW rasoBux pospanie.

IIna BEUBYEeHHSA eNeKTPHYHOTO CTPYMY B Ma30BOMY CepefoBHILNIL IIpo-
Begeno mocain 3 gismuEHM npuiaagoMm <Poapans. Bin npramavenwit
nng elleKTpH3anii Tin mogidEo manuuykaM 3i ckiaa i ebomiTy. Ha Bin-
MIHY BiJ IIAMHYOK, Kl JAI0OThL «0JHOPA30BY* eJeKTPH3AIlII, Ied npu-
nan OeanepepBHO HOBIHKM 4YaC eleKTPHAVEThCA. ToMy Tina, AKl mpH-
eJHVIOTE 0 OPHJIATY, OTPEMYVIOTE HadararTo Oinemmii aapan, Him Bifg
HAEJEKTPH30BAHEX MaTHY0K.

IIpuegracmo o opuaany «Pospans gei mertamxesi kyai (man. 155).

Hepes gearnii vac micad BRJIOYeHHA OPHIATY KV HaeleHTpH-
3VIOTHCA TAK CHILHO, IMO M HHMH 3 SBHThHCA eJIeKTPHYHA iCKpA.
IloguBEMOCE YVBAMKHO HA eJeKTPOCKON, OpHelfHAaHHN no kyni. I1lix gac
eJIeKTpH3ail Horo JHCTOYKH IMigHiMANHCHL, BKA3VIOYH HA 30idbImeH-
HA 3apany. AJne mig 4ac BUEHKHeHHA iCKPH JIHCTOYKH Pi3K0 VIIAJH.
SHAYHATE, 3APAN KYJIh pidko sMmeHmHBCA. Yepes nopiTpaamii npoctip
Midt «+» 1 «—» NPOHIIOB EJeKTPHYHHIH CTDPVM.

MpoxoaXeHHs eneKTPUYHOro CTPYMY B rasoBoMy cepenosuuli
HA3WBAIOTE ra30BMM PO3PSL0M.

ITomipryemMo aeTanbHine Opo rasoBUd OpocTip Mi DONWOCAME
npunagy «+#» i «—». ¥ ILOMY BHOATKY MA30BHK OTpOCTip — e IoBi-
Tpa. IoeiTpa e cyMinnmo KHCHIO, A30Ty H iEMEX rasis. 3BH4aiiHO,
MoBiTpA € dierexmpurom. Alle mip gieo eIeKTPHYHOTO TOJHA VTBO-
panrca HoaH. lesgxka KINBKICTE BIIBHEX eJIeKTPOHIB, NPHCKOPEHHX
eJIeKTPHYHEM OoJeM, HoHizYe HelTpalesHl aToOMH 1 ModeryIH. Yucao
eJIeKTPOHIB 1 HoHIB pidKo 3pocTae.

2

Man. 155. MNpunan «Poapapges: T — npunag «Po3apag»;
Z, 3 — meTanesi kyni; 4 — enekTpockon
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ENeKTpUYHMIA CTPYM

l'azosuil mpocTip MoMme HoOHIZY-
BATHCH BHACJIinOK HATrpiBamaa abdo
BILINBY BHOpOMiHIOBAHHA. ¥ pe-
AVIALTATI Al 30BHIIIHIX HOHIZATO-
piB V¥ razax MOMXKVTE VTBOPIOBATHCHA
BiNLHI 3apAfMKeH]l YaCTHHKH: II03H-
THBHO 1 HEeFATHABHO 3apAleH] HoHHA
i BineHi exexTporn (man. 156). I'a-
30BHI OpoCTip 3a TAKUX YMOB CTAE
MNPOBLTHAKOM.

CHIBHE elleKTPHYHE [IOJIe MOMKe
BigipBaTH Bijl HEMTPANBEHOI MOJMEKY-
aIH (abo aToma) oguH abo HeKinekKa
eJIEKTPOHIBE 1 MepeTBOPHUTH B IIO3H-

EnekTpoH (2
,_,/J
T

HeliTpansHi MO3WTUBHWUIA MOH

4acTKW
EnekTpoH

iE:::’
HeraTMBHWIA MOH

Man. 156. Pyx ioHie nig giew
eneKkTPUHHOro Nons

THBHHH ioE. EXeKTpoH, NpHEIHABIIHCE I0 HelTpANLHOTO aTOMAa abo
MOJIEKYIH, YTBOPIOE HeraTHBHO 3apAlKeHwid HoH.

IIponec fionizayii HeHTPANEHHY YACTHHOK TPOXOIHTE OJHOYACHO 3
nponecoM perxombinauil. leaxa KINBKICTE MOZUTHBHUX HOHIB 1 Bilb-
HHX eJeKTPOHIB MOMe 3HOBY 3'¢IHATHCL B HeHTparkHy Mikpouac-
THHEKY. AKIOo oponec pexoMbiHamii MaTHMe OiMbMY IMBEIKICTE, HiME
npomec Homizamii, To exexmpuyHuill pospad IMBHIKO TPHIHHATLCH.
ToMy eleKTPHYHHE po3paAl B ra3ax MOMKHA PO3JINHTH HA IBA BHIH:
HecaMocTiHEHE 1 caMocTifinuil (Tabn. 15).

Tabnuua 15
Buan
criinoro | mumknenns | 33CTOCYBaHNa Burnaa
po3apany
IckpoEWA | 3a BMCOKKMX Ha- |BpaxoBylioTh B
pospan npyr Mix NpoBig- | enekTpoTexHiL,.
HUKaM MK 3axucT Big BenwW-
KOro ickpoBoro
po3paay B npu-
podi — ue rpo-
MOBIOBIO
Oyroeuidi | BUHMKaE 3a Be- |Enektpo-
po3pan NUKOT MNYCTHUHKA ABAPIOBAHHA,
CTPYMY | NOPIBHSA- | ENeKTpopi3ka,
HO HEeBeNnWKODl Ha- | NOTYXHI Jxepena
npyrd Mk enek- |ceitna
Tpooamu (.., =
5000-6000 °C)
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Thniwunia  |Y pospimxkeHnx Nlamnu geHHoro
po3pan rasax CBiTNa, peknamHi
P = 0,02 mm pr. CT. | TRYGKK

R e r0Lspe

KopoHHWI | 3a atMocdepHo- | BpaxoByioTb
po3pan ro Tucky Gina ro- | nig 4ac BMro-
CTPWUX KiIHUIB Npo- | TOBNEHHA pi3-
BigHWKIB HWX NMPUCTPOIB B
efnexKTpoTexHiui Ta
pafioTexHiyi

Man. 157. Bnuckaeka

HacTroBO a00 DOBHIiCTIO HOHIZOBAHEH rasd HAZHBAETHCA IJIAZMOLD.
Bruankae npH Beix BEuax pospdafgies y rasax. Ilnmasmoo orodeHa Ha-
Ina miageTa. Bepxwiii map atMocdepn Ha BHcori 100-300 KM asage

cobow HomizosaHWI ras — loHocdepy. ¥ craHl niaasMH nepebyBae
99 % pewoBuHH Y BcecsiTi.
EBauckaexa — e ILMASMOBHI IMHYP, OI0 3aMHKAE HAaeJleKTPH30-

BaHl XxMapH abo HaelleKTpH3oBaHY XMapy i 3emnro (Man. 157). Cama
crpymy v onmckasni mocarae 500 000 A, a mampyra ik xmapow i
denrero Mmoxke 6vrm 100 000 000 B.

k. A v sHaew?

~ % e Bruckasxa posirpieae noeitpa oo 30 000 °C y MOMEHT pO3pAaKeHHS
ickpy. Mpubnuano 10 % nowex y CLUA BuHMKaOTE Big GnUCKaBKMX.
bnuckaeka nepeTBopioe rasonofibHWiA a3oT, AKWA He 3aCBOKTb
POCNWUHKM, HA CKNagHWKKW asoTy, HeoOxigHi NS YTBOPEHHS TKaHWMHW
pOCNKMH TAa PO3BWTKY HACIHHA. Bnuckaekn BupobnawTs Big 30 no
50 % okcuaoy azsoTy, AKMIA NOTPAaNN{ge HA 3emMnin 3 onagamu. Takum
YWHOM, ¥ CBITI Wopoky cTROPKETLCH 30 MNH TOHH HENETKOro A30Ty
(He meHwe 1 kr Ha ra).
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ENeKTpUYHUIA CTPYM

® CKinbkW BaXWThL XMapa? B ofHiA kynyacTiii xmapi mMicTUTeCA BNMak-
ko 550 T eogM. Hexail maca ogHoro cnoHa — GnW3bko 6 TOHH.
Toni maca BoaM, WO MICTUTECA B OAHIA Kyn4acTid xmapi, nopiBHIOE
maci 100 cnodie. Benvka rposoea xmapa MICTUTE BOOY, Maca akol
nopisHwe maci 200 Tucay cnodis. A maca ofgHiel yparaHHol xmapw
ekpBisaneHTHa maci 40 MNH cnoHis.

® TemnepaTtypa KyneoBOI ONMCKABKWA 3a3BW4Yaid He MeHwa 15 Tucay

rpaaycis.

Niacymku

® a3y MOXYTe DYTK NPOBIOHMKAMKW eneKTPUKKW, SKULO CTBOPEHI YMOBMH
ans rasoByx pospsaais.

® Hocigmu enekTpuyHOro CTpyMy Nif 4ac rasoBuxX pPO3pAdiB € WOHW
000X 3HAKIB | BiNbHI ENEKTPOHMW.

® HecamocTiliHWIA rasoBWiA po3psan iCHYE NULLE nig Yac Oil 30BHILUHbOD-
ro Wodizatopa, Skum Moxe OyTW, Hanpuknag, nofym’'s Harpieada,
OCBIT/IEHHA, OMNPOMIHEHHSA.

® CamocTiiHWA po3psag icHYE | nicna npunuHeHHs ail itoxizaTopa. Bug
CaMOCTIMHOIO po3paay 3aneXuTb Bifl CTBOPEHWX YMOB.

® Buoym camocTilHWxX po3psaaiB B ra3ax: iCKpoBWMA, OYyroBWiA, TRiOYWA,
KOPOHHWA.

Mepeeip cBOI 3HAHHA
1*. kil poapag 2o00paxkeHo Ha MmanioHky 1587

2%, YY Mmoxe NoBiTpA NPoOBOOMTH EneKTPUYHWIA cTpym? Haseaoum npu-
Knaam.

3%, HAki MIKPOYACTUHKWM € HOCIAMUW CTPYMY B razax?

4*, HassW BUOW pO3psdie B rasax.

5%, Hki CTBOPATH YMOBWM ANA OKPEeMWX BUIIB CAMOCTIMHOrO pospany?
6%, [le 3acTOCOBYIOTL OKpemi BMOW camocTilHOro pos3pany?

7%, Mpwknagom AKOro ras3oBoro pospsaay €
Onvckaeka?

8%, Ak HA3MBAIDTL ra30BWA PO3pPAa, AKMA BWU-
KOPWCTOBYIOTE B HEOHOBIA peknami?

9**, HKWMiA rasoBWA pPo3pRa BMKOPWUCTOBYIOTh
AK Oy#e NoTyKHe [Kepeno Tenna i ceitna?

10%¥*, AK HA3WBaAKOTE rA30BMIA pPo3pan, 3aBnnA-
KM AKOMY B BUCOKOBONBTHWUX €NeKTPUYHMX
Mepexax OYBalnThL BTPATH enekTpoeHeprii?

11%%¥*, [0 3apaxeHoro enekrpockona nigHe-
cny sananeHuid cipHuk. Wo sinbyBaeTbes
3i cTpinkow enekTpockona? Yomy? MNepesip
Ha gocnifi.

12%%%, YoMy 3apaxeHynili enexKTpockon ayxe
WBMOKD PO3pALXaeTeCA, SAKWO nopyy 3 Man. 158. Borwi
HAM Mpaue peHTredieceka TpyOka? Ceatoro Enema
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§ 42.BnNuB eneKTpUYHOro CTPyMy Ha NIOACBKMIA opraHism.

3axoau beszneku nig 4ac poboTH 3 eneKTPUYHUMM
npuAagamv M NpPUCTPOAMM

:Q AyMkin Bronoc

A BuBYY OCHOBHI Npasuna Geaneku nig Yac poboTv 3 enekKTPUYHUMK
npunagami i NpUCTpoaAMK | 3asxnn Oyay X OOTPUMYBATMUCA.

Tino mogueaE € npoBigHUKoM. YH GVIL-AKHI eJeKTPHYHEHNA CTPYM
HebDesnewHH aaa moguan? 3sugaiino mi. JocaiiHUKE DOKA3ATH, M0
ciuaIa crpyMy OaHaerko 0,01 A 3a mpoxoleHHA 4Yeped TLIO JHOIHHEH
CIPHYHHIOE JIerKe MoJpasHeHHA HepBOBOI CHCTeMH i HABITL CYIOMH.
A cMepTeEHHM BBAXKAIOTE cTpyM cuiolo 0,1 A. Exexrpuurmii omip
JTIACLKOT0 Tinma Moxe 30iMBMYBATHCE YH 3IMEHIOVBATHCE B COTHI
pasiB, KomreawgHck Big 500 000 Om go 1000 Om.

AKInNo ToTpHMVBATHCE IIeBHHX 3axXo[JiB GeslekH, TO Bij HebeameKH
VPasKeHHA eJeKTPHYHUM CTPYMOM MOMHA 3axucTHTHCA. OCh ocHo6HI
gaxodu Oeznexuy niJ vac poboTH 3 eeKTPHYHHMH ITPHIIAAME]

1. Hikon® He nmpammoiiTe iy HaOpyrow.

2. BuKopHCTOBYVHTE JHINEe eJeKTpoi30oJLOBAHHN iHCTDYMEHT.

3. Ocobnmpo Tpeba OGVTH VBAMHHM i dac poboTH YV BOJOTHX
NPHEMINeHHAX.

4, BEKDPYYVIOUH 98 BEPVYVIOUH eMeKTPOJIAMIHA, BEMAKANTE CTPYM.

5. He TopraiiTeca 40 BEIMKHeHHX B eJeKTPHUHY Mepe:Ry IPHIATIE
MOKPHMH DPYVEKAMH.

6. Boga mopAanm 3 eleKTPHKOK HEPigKo NPH3BOIHTE N0 HEMACHHX
BHIIAKIB.

7. He sanuinaiiTe 6e3 HATIALY BEIMKHeHHH eJleKTPHYHHH IpHIAT.

3a ypaXeHHs NAWHW eneKkTPUYHUM CTPYMOM noTpidHo

BEXMWTW Takux 3axopgis:

® 3BINLHWUTKA NIOOWHY Big NoganbWol Oil HA Hel eneKTpUYHOro CTPYMY,
KOPUCTYOYWCE CYX0KD nanuuelo abo iHWKMMK i30NaTopamMu;

® NoTepninoMy AOal0Tbe NOHIOXATW HAWATUPHWA CnWpT, Takox Tpeba
po3cTiGHYTW OOAr, PO3TEPTM W 3irpiTK NIOOWUHY;

® AKWO NoTpiGHO, 3poBKMTH WITYYHE OMXaHHS A HENPAMMKIA Macax cep-
LS,

® BUKNUKATW NiKaps.
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ENeKTpUYHUIA CTPYM

2~ MNepesip ceoi 3HaHHA
1*. YoMy HeBesneyHo A0TOoOpKATUCA A0 CTOBNIE BUCOKOI HANPYTrM?

2%, Hki isonauiidHi maTepiany Halkpalle 3axuwanTb Big BNIWBY enek-
TPUYHOIO CTPYMY?

3*. "k noTpiGHo cebe BecTW nig yac rpo3u?

4**, YoMy KepamiyHi izonaropy OnA 30BHILIHLOT enNeKTPWYHOI NPoBOOKK
poGnarte ¥ BUrNaai kona?

5%%, Yomy HebDesane4yHwil CcTpyM KOpOTKOro 3amMuKaHHA?

6%¥, YoMy He MOXHA NpauloBaTH 3 enekTpUY4HUMK npunagamd y Bo-
NOrHUX MPUMILLLEHHAX?

7%, Yomy nig Yac sapag¥aHHs akymynaTopa asTomMobing A0 HeOro He
MOXHA OoTopkarvuca?

8**, Yomy OnMckaBka HaWyacTilue BNy4yae 3 BEpPLIWHK rip?

9%*%, Yomy GnuckaBka 4acTille BNy4Yae Yy BUCOKWIA ayD, Hix B iHWI ge-
peea?

10%%%, Y pomaHi XKyna BepHa «[liTn kanitaHa
[paHTa» & TakMiA eni3on: «¥ camomy poana-
ni ckaxeHol rpy GnUCcKaByWUb HA KiHUi ropu-
S0HTaNBLHOI FiNkKW panTtom 3’9BUnack NoBUTa
YOPHWUM OWMOM BOFHAHA Kyns, 3aebinblUku
3 Kynak, NoOKpyxN§ana Kinbka CekyHp, Hauye
naura, im BuGyxHyna 3 cunow GomGwW, 3arny-
LWKMBLIKW HA MWTL POKOTAHHSA rpo3d. B nosiTpi
MOTAMNO CipYaHWM rasom...» _
Ake disvuHe ABMILE ONWCaHe B UbOMY eni- N9 camonepesipku
3007

XBUNWHKa 300poBe’sA

Lli 3HaHHA Ons HAC Oyxe BaKNMei!

EnekTrpyyHMA CTpYM BMKNWKAE TEPMIYHI, enekTponiTiu4Hi Ta Bionoriddi aji.

TepmiyHa aig — BUKIMEKATLCA OMiKK,

EnexkTponitMyHa aig — po3knafalThCA OpraHivyHi peYyoBUHK, ¥ TOMY
qyucni | kpoB (enekTponia).

GionorivHa aia — 30yproOTLECA peuenTopy TKaHWHKW, BinbOyBasTbcH
CKOpPOYEHHA M'A3IB.

EnexTpuyHi TpasMid — UEe MICLEBI ypaweHHAa TKAHMHK | OpraHie.

EnexkTpuyHWil ok — Ue Ba¥kKa HepeopednekropHa peakuis opra-
Hi3My Ha noapasHeHHs enekTpHUYHKMM cTpymom. MpW woui BUHWKAWTb
rnuboki poanann auxadHs, kpoeoobiry, HEepBOBOI CHMCTEMK Ta iHLUMX
CUCTEM OopraHiamy.

lHOMBiOyansLHI 0cODNWBOCTI Opradiamy NIOOMHW 3HAYHO BMNNWBAKTh
Ha pe3ynkTaT yparkeHHs NpW enekTpoTpaBmMax.

Xapakrep oil cTpymy ofHiel | Tiel camol CMNKY 3anexKuTe Bif macwu
Tina moauHK 1a 11 PIaMYHOro po3BUTKY.
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BUCHOBKM OO PO3A4INY 4
KoHcneKT TeopeTMuHOro martepiany
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® ENekTpuyHUM CTPYMOM Ha3WBAKOTE CNPAMOBAHWUA PYX BiNbHWY HOCIIB
aapaay.

® YMOBMW iCHYBAHHA CTPYMY: HAABHICTE BiNBHWX HOCIE 3apany; HAdaAB-
HICTb NeKTPUYHOro Nons; 3aMKHEHE enNekTpWYHEe Kono.

® EnekTpuyHWA CTpyM nposenae cefe B OiAX: TENNOBIA, MexaHidHIA,
CBITNOBIA, XIMIYHIA, MarHiTHIA.

® PeyoBWHM, akKi nobpe NpoBOAATE ENeKTPUWYHWA CTPYM, HA3MBAKTh
NpoBIAHUKAMMK, AKi He MPOBOARTL — [MienekTpykamu. Y mertanax
eNeKTPUYHWUA CTPYM CTBOPKIOTL BiNbHI @NeKTpoHW.

® [xepeno cTpyMy — MPUCTPRIA, ¥ 9KOMY 0il0TeE CTOPOHHI cynK | poa-
OingTe 3apagun (raneBaHiyHi eneMeHTH, aKkyMynaTopu, reHepaTtopu,
TepmMoenemMeHT, dotoenemedTy, BaTtapei).

® EnexKTpyyHe KONo CKNafaceTbhCs i3 Axepena enekTpu4Hol edeprii,
CNoMXWBAYIB | 3'eNHYBANLHMK NPOBIAHMKIE. 34 HANpPsaM CTRPYMY MpM-
MHATO BBAMATH HANPAM, Y AKOMY PYXAETLCA NO3MTHUEHWIA 3apan.

® Cuna ctpymy (/) — disnwyHa BenMYnHE, AKA YACENLHO OOPIBHIOE KiNb-
KOCTi enekTpuky (3apagy g), WO NepeHocHMTLECA 34 OWHWLID 4Yacy
Kpi3bk MNOLWY NMonepe4yHoro nepepisy:

r:%; M=1Aqg=1/-t1KkA=1A.

® EnexktpuyHa Hanpyra (U) — diavyHa BenMyMHa, AKa YWCensHo ao-
piBHIOE poOOTi @NeKTPUYHOro CTPYMY 3 NepeHECEeHHA 3 OOHIET TOYKK
B iHWY OOMHWYHOrO MO3WTHUBHOIO 3apsaay:

u=2 =18 1812
q K

® Cuny cTpymy BMMIPIOIOTE aMNepMeTpomM, SKKUA NigKnoYyanTe B KON
nocnigoBHo. Hanpyry BUMIpIOIOTE BONBTMETROM, AKWIA NigKI04YaTb
napanensHo 00 AINAHKK, Y AKiid BUMIPIOITE Hanpyry.
® Onip nposigHMka (R) — ue BNACTUBICTE NPOBIOAHWKA YWHWTK ONip
CTPYMY, SKMA HUM NPpOXOOMTh.
® Onip MeTaneBoro NPoOBIOHMKA 3aneXWTe Big WoOro poamipie, mare-
piany i TemMnepaTtypu:
F|‘=p—!,
5
ne p — NUTOMKIA onip npoeigHwka. [p] = Om - M.
® 3MIHIOBATW ONip OINAHKW KONa MOXHA 33 OONOMOrold BKITOYEHHSA
peancTopie abo peocrtaTie. 3MIHIOBATY HANpPyry MOoXHa NOTeHUio-
METPOM.
® OCHOBHMIA 3aKOH EnekTpUKK ONnd OindHkn kona — 3akod Oma: cuna
cTpymy [ B OiNAHUI Kona NpsaMo NponopuwinHa npuknageHii Hanpyai
U i obepHeHo nponopuiiHa onopy npoBigHWka H:

I=—;
R



ENeKTpUYHUIA CTPYM

® Y pasi nocnigoBHOro 3'€QHaHHA NMPOBIAHWUKIB:
I=const; U=U, + U, + ... + U
R=R+R,+ ..+ R,; ﬂ=ﬂ.

U Ry

® Y pasi napanensHoro 3'efHaHHA NpOoBioHWKIB:
U=const; I =1, + L+ ... +{;

® PobGoTa enekTpU4HOro cTpymy:
A=q-UA=U-I-f;)[Al=10%x 1 Ox=1B-A-c.
® [oTyKHICTE CTpYMY:
Pz%; P=U-I;[Pl=1Br=1B"-A;
® 3akoH Oxoyna—/JleHua: Q = F-R -1
AkiLo B NPOBIAHWKY CTPYM CNPABNAE TiNbLKW TENNOBY i, TO

UE
A=Q=1-Ut=P.R-t=—t

2
P=].-U=F.-R= U—
R
® TennoBy Oil0 CTPYMY BUKOPWCTOBYIOTh B @NeKTROHAarpiBanbHWX nNpu-

napax.

® EnexTponith — ue BOAHI PO34YWMHKW CONel, KMCNOT | OCHOB, a Takox
X PO3YKMHK, Y AKWUX HOcIAMW CTpyMy & MOHW. Hanpwknan: po3yvH
NaCl, Cu,S0,, poannae NaQOH.

® Enekrponia — BMAINEHHS PEYOBWMHW HA enekTpofax nig 4Yac npo-
XOQXEHHA CTPpYMY 4epes enexkTponiT.
JaKoH eneKTponiay: Maca peyoBWHK, BUAINEHOI HA enekTpoal, Npamo
nponopuiHa 3apsay, Wwo npolwos Yepes enekTponit. m = k- q;

m = K-I-t, npg K — enekTpoxiMiYHWA eKBiBANEHT pPEYOBWHMW;
Kr

Kl=—:;

[ ] Kn

® MNpoxogxXeHHs eneKTPUYHOro CTPyMy 4Yepes ra3oBe CcepenoBulle
HA3WBAKThL ENEeKTPUYHUM po3psaoM. Buan enexkTpuyHoro pospe-
Oy — HecamocTiiHWA | camMocTitHKMil. Bugw camMocTiiHOro pospaay:
ICKPOBMA, TNIOYMAA, KOPOHHWIA, OYrOBWA.

® Mig yac poGoTK 2 eNEKTPUYHUMK NPKUNagaMuy i NPUCTPOAMK 3aBXan
HeoOxXigHO OOTPWMYBATMCE 3axoaie Gesnexu.

® HeobxigHO 3HATKH, AKMX 3axX0AiB BXKWTW 34 YpaweHHs NIDAVHKW enek-
TPWYHWUM CTPYMOM.
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_____FUSAUT S
BNPABU A0 PO3AINY 4

ObGepu npaBunbHY Bignosigsb.
1#, OOMHWLI BUMIDIOBAHHS CWUTK CTPYMY W HANDYTA:
a) amnep, BONLT
0) om, BONLT
B) amnep, om
ry amnep, KynoH
2%, XT0 3 HAYKOBUIB CNOCTEpirae B3aemMofilo ABOX NPoOBIOHKKIB 3i CTpy-
MOM?
a) A. Amnep
0) A. Bonera
B) . Epcren
ry W. KynoH
3%, Akumu NpunagamMy BUMIPKIOTE CUTY CTPYMY W Hanpyry B enek-
TPWUYHOMY KONi?
a) AMnepmeTp, BATMETP
0) amnepmeTp, BONETMETP
B) BONbTMETP, OMMETP
ry amnepmMmeTp, oMMeTp
4%, EnexTponpoBigHiCTe MeTanie Nnoe's3aHa 3...
a) HAsABHICTIO BENWKOI KiNbKOCTI NeKTPoHIB Y KPUCTaNivHWX rpaTkax
0) HARBHICTIO BENWUKOI KiNBKOCTI NPOTOHIB
B) HAABHICTIO BENMWKOI KiNbKOCTI BiNbHWX eNeKTpoHIB
rj NigBMWEHHAM TEMMNepaTypy MeTanie
5% 3a nocnigoBHoro 3'e€QHaHHA NPOBIOHWKIB cuna cTpyMmy B Koni
OOPIBHIOE...
a) cymi CHMN CTpyMmy Ha OiNAHKAX
0) pisHMUi cvn CTPYMIB HA AiNAHKAX
B) OODYTKY CWU CTRYMIB HAa OiNAHKAX
r) HAa BCix OinAHKax oQHaKoBa
6%. 3a napanensHoro 3'eQHaHHA NPOBIOHWKIB HANpPYyra...
a) OOQHAKOBA Ha BCiX OinAHKax
0) NOpIBHIOE CYMi HANPYr HA BCIX OiNAHKAX
B) OOpiBHIOE NOOYTKY HANpPYr Ha BCiX OiNAHKAX
ry OOPIBHIOE PiIZHMUI HANPYT HA BCIX AiNAHKAX
7¥. Ak npaBuNeEHO BMMKATH B @NeKTPUYHE KONno amnepmMmerp?
a) MapaneneHo 3 HWKWMKW ENEeMEHTaMKM Kona
0) MocnigoBHO 3 IHWKWMKW enemMeHTaMK Kona
B) MapanensHo 00 LKepena cTpyMy
ry MocnigoBHO 3 Kno4Yem
8%, Hk HaaWBAETbLCH HAWNPOCTIWKMA NPUCTRIA, AKKWIA BUpoONae enek-
TPWUYHWIA CTPYM?
a) EnektpuyHe kono
©) Mapoea TypbiHa
B) MansBaHiYHMIA enemeHT
ry FeHeparop
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ENeKTpUYHUIA CTPYM

9%, Hki BM 3HAETe Oii eNeKTPUYHOro CTRYMY?
a) Tennoea, ¢isvuHa, obepToea
G) Tennoea, ximiyHa, obepToBa
B) MardiTHa, ¢izMyHa, Tennosa
rjy ®iavyHa, mMardiTHa, xiMiyHa
10%*. BU3Ha4 YlMCno enekTpoHiB, AKI NpoOXoOATh WOCEeKYHOW Yepes3 no-
nepedyHrid nepepia npoeigHyka 1 3a cunu ctpymy 0,8 mkA.
a) 5-10% 6) 3-10% B) 8-10% ry 9-10"
11**, BuGepu npasuneHy dopmyny 3akoHy Oma ana OingHKK Kona.
a}:f=E o6)ylI=U-R B) LI'=i ryrR=U-1
R R
12%%, HK aMIHWMTBCA CTPYM Y NPOBIOHWKY, SKLLO HANPYrYy Ha KiHUSX npo-
BigHWKa 30iNeBWWTA BOBIYI?
a) 3MeHWWTLCA BOBIYI
0) 36inbWKTLCA BOBIYI
B) byne HeamiHHUM
ry 3dinswutecs 8 0,5 pasy
13%. OgWMHKLI BUMIpDIOBAHHA eNeKTpPUYHOro onopy:
a) amnep B) kKynoH B) OM r) BONLT
14%¥, MNpoeigHKMKKM onopomM 4 OMm Ta 2 OM BBIMKHEHO B KONO Nocnigos-
HO. HKMM € 3araneHWiA onip y Koni?
a) 8 Om B) 2 Om B) & Om ry 1,3 Om
15%, Onip NpoBigHWKa 3anNeXuTk BiM...
a) HanNpPyru A cUnn CTpyMmy B KON
0) reoMeTpPUYHKMX PO3MIPIE NPOBIOHWMKA
B) reOMeTpMYHWX pO3MIpiB | peYOBWHK, 3 AKOI BUrOTOBNEHO NPOBIOHWE
r} BiO pe4YyoBWMHW, 3 AKOI BUMOTOBMNEHO NPOBIOHMEK
16*. 3a akow GOPMYNOID BW3HAYAETECH MOTYKHICTL ENeKTpUYHOro
CTpymMy?
U e
a) F_E gyP=1-U-t E]P—E rf=Q
17*. Hazen npunap ona BMMIpIOBaHHA poOOTH ENeKTPUYHOMD CTRYMY.
a) OmmeTp  0) EnekTponiynnbHWK
B) Batmerp r) Amnepmerp
18%*, Jlamna mae noTyxHicTe 60 BT | npaute 3a pobouol Hanpyru
120 B. Hxwid cTpyMm NpoxoduTs Yepes namny?
a) 2 A 6) 0,5 A B) 7200 mA ry 60 A
19%*, K 3MIHWTBECH KINBKICTL TENNOTH, AKA BMAINSETLCH B NPOBIOHWKY,
AKWO 3MEHLUATH CUNY CTpyMYy BOBIYI 332 HE3MIHHONO onopy?
a) 3MeHWKWTeCH B 4 pasu
G) 36inblWwKTLCH B & pasie
B) 3MeHWWTLEA ¥ 8 pasie
ry 36inbWwWuTecs B 4 pasu
20**, EnexTponporpaeady cnoXweae 3 mepexi noTyxHicTe 50 BT.
CkinekKW yacy TpMEAE NpOrpaBaHHA NMAacTUHKKW, AKWO podoTa cTpyMy
3a uei yac ctaHoeuTe 30 Br-ron?

a) 30 xe B) 36 xB B) 20 xB r) 1% ron
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21%, HKi YaCTWHKW & HOCIAMKW eneKkTpyu4YHOoro 3apany B enektponitax?
a) EnekTpoHK
6) WoHu
B) MNMpoToHK
r} ATOMI
22%, Y qkomy CepenoBuili enekTpUMYHMA CTpyMm 3YMOBNEeHWA Bropan-
KOBAHKMM PYXOM WOHIB Ta BINbHWX 8NeKTpOoHIB?
a) ¥ mertanax
G) Y Bakyymi
B) ¥ razax
rjy Enexkrponirax
23%, HK No3HAYalTh ENeKTPoOXiMIYHMIA ekBiBaneHT?
a) k
B) F
B) /
ryt
24%, AKWid CMMBON NPONYWEeHO B 3anKci NepLuoro 3akoHy enekTponiay
T=k.1?
a) F
B) /
B) R
ry M
25%¥, K aMiHUTLCH Maca peYyoBWHW, KA BIOKNANACA HA enekTpoai nin
Yac enekTponiay, aKWo cuny cTpymy B koni 36inbluvtk B8 3 pasv?
a) 3AMeHWKWTeCH B 9 pasie
) IMEeHWWTLCA B 3 pa3su
B) 36inbWKTECA B 9 pasie
rj 36inbWKWTLEHA B 3 pasu
26%, HKol0 € eneKTpUYyHa NpoBIiaHICTE ¥ MeTanax?
a) MoHHow
6) EnekTpoHHO
B) EnekTpoHHO-AipKOBOD
r} MoHHo-enekTpoHHOO
27%, HkWA razoBMiA poapan senAe cobol enekTpuyHWiA npobGiin 3a
BUCOKOI HANpyru?
a) HecamocTiAHWIA
6) KopoHHWIA
B) lCKpoOBWIA
r} Tnioywia
28%¥, 3a AKol cMNKM cTpymy BIADYBaBCA enekTponia, akuwo 3a 20 ¥B Ha
enekTponi suainMnoca 1,98 r mini?
a) 5 A
) 1,98 A
B) 2 A
ry 4 A



ENeKTpUYHUIA CTPYM

Poae’axu aapaui

1##%, AnMHKOBA ripnAHOA CKNAgAeThCd 3 OAHAKOBWMX Namn po3paxo-
BAHWMX Ha Hanpyry 5.5 B koxHa. Aka MiHiManeHa KinbKicTb nammn
3HANOOWUTLCA | aK X noTpiGHo 3'eaHaty, wod ripnanay moxHa Gyno
MigKnioYnT 0o mepexi 220 B?

2**% Ha CKiNbKW BIACOTKIE 3MIHUTLCA CKUNa CTPYMY B KON, AKUD BONLT-
MeTp, Ak Mae onip 250 kKOM, NigKNoYUTH 00 pesucTopa ornopom
20 Om?

3**¥%, Npit Oyno po3pizaHo HAa TPU OOHAKOBWMX 4YACTWHW, AKI NOTIM
3'eQHaHo napanensHo. Onip 3’'€0HAHHA, TAKMM YWHOM, BMABCA 9 Om.
Akuid Gye onip OpoTyY A0 PO3pPi3aHHAT

4**¥%  CKiNnbKW 0aHaKOBWX peancTopie no 8 Om noTtpibHo, wob oTpuma-
W onip 18 Om? Hamanwi BignoBigHy cxemy.

5%%% Y akoMy BWUNAAKY Nig Yac ceepAneHHs OTBOQRIBE 3a A0NOMOroK
eNeKTpoapuMna BUTPATH enekTpoeHeprii cTawnTe GiNbLKWMK: AKLLO
BUKOPWCTOBYIOTE 3aTo4eHe ceepano 4d aatynneHe? Bignosiab
oOrpyHTYA.

OpicHTOBHI TeMH HABYAJLHHX HOPOCKTIE Mo posmiay 4

. Poarn BEJATHHX VYeHHX V POSBHTKY 3HAHE PO eIeKTPHKY

Brnue poboTH eleKTPOCTAHINN HA JoBKLILIA

. HamisnpoBifHHKH Ta 1X BHKOPHUCTAHHS
. Ilmasma

PospaxyHKH PO3TATYHEHHX eJIeKTPHYHHX Kin

. 3maifiomaiock i3 saxomamu Kipxroda

Ana TUX, XTO Xo4ye 3HaTK Dinkwe
€ered Ockapoeud MaroH (1870-1953 pp.) — BMOATHWA YKPAIHCBKWIA
BYBHWIA B ranysi enekTpo3BapioBansHUX Npouecie i MocToDyOyBaHHSA.
BiH poapofve mMeTo LWBMAKICHOrO enekTpUYyHoOro 3sapioBaHHAa (MeTon
[laToHa), BUHAWWOE cnoci® aBTOMATWYHOrD WEBWAKICHOrO enekTpuYyHoro
3BAPIOBAHHA, CTBOPME METOAM pO3paxyHKyY cnopyd MOCTIB, BNpOBaAWE
TexHonoriw Ta obnagHaHHa AN 3BApKBAHHA CcneuianbHWX cTanei, ao-
Kpema, Ana TAHKOBWX GawrT.

Im'am €. O. MaToHa Ha3saHo MICT 4epes AHinpo.

Haykoei npaui €.0. NMNaroHa mMaKiTh CBITOBE 3HAYEHHA.
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3apavi AnAa AONHUTAMBUX
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1.

5.

7.

3aniaHa KynkKa nagae Ha 3aniaHy nnuty. MopiBHaid BUCOTY
NiackoKy KyNeKW nicna yaapy y ABOX BUNagKax:

a) KyNnbka i NnMTa HesapsamKeHi.

0) kynbka 3apampkeHa, NNMTa HelapampKeHa.

Y4 BNnMBae Ha BiANOBiAb 3HAK 3apagy?

Ak 3a [ONOMOroK 3apAXKeHol CKNAHOI Nan1Myky HagaTti ABOM CTalb-
HUM KyNbKam 3apaaM pisHOro 3Haky, npuyomy Tak, wod sapan camol
nanuyky He 3miHMBCA?

Ak nepenaTtv enexkTpoCcKony 3apsaf, AKWA Yy 0eKinbka pasie OinbLUWA
34 3apaf HaenekTpUaoBaHo! cknaHol nanuuku? Kpim 3apamxeHoi na-
NAYKW A eNeKTpoCKona, € HEBENWKa MeTanesa KyfbkKa Ha i30moidii
pyyLi.

Ha sincrani 9 cm 0AWH Big OAHOro PO3TalIOBAHI NMO3WTUBHI 3apaaw
8 HKn i 2 1Kn. e noTpibHo poatawysaTtk TpeTiin 3apan, wobd kom-
NeHCYBaTH BILWTOBXYBAHHA LMX NO3WTUBHWUX 3apapgis?

Ana toro wob enekrpuyHe KONO, 4Yepes Ake enekTpoiBUMryHW Tpo-
nelndyca oTPUMYIOTE ENeKTPUYHMIA cTpymM, Oyno aamkHeHe, Tponei-
OyCcHa niHia Mae ABa KOHTAKTHWMX NPoBoaM. HK e 3aMWKaeTbCA KONo
MHUBNEHHA ENeKTPOOBWIYHIE TpaMBAIE Ta eneKTPU4YoK, amke X niHil
MaKTh NWULLIE OAWH KOHTAKTHWUA npoeig?

Ak 3a 4ONOMOroKy BUMIDIOBANBHWX NMPpUNagis BU3HAYUTH OOBXMHY
MigHOro OpoTy, SKWid cnnyTaHuid y kKnyBok? Hki npunagy ona uboro
3HanobNATeCA? MNoBEpXHA OPOTY BKPMTA TOHKKMM LUADOM HEenpoBig-
HOro Naky, KiHUi ApoTy cTUpYaTh 3 knydka.

EnektpuyHa nnuTka mae OBi cnipani i nepeMmukad, aKMM MOXHa 3a-
NALWATA YBIMKHYTOW TiNbKW OOHY 3 ABOX chnipaneid abo 3a'eqHyBaTH
X NOCnigoBHO 4K napanenbHo. HAKWO YBIMKHYTA neplia cnipanb, To
NoBHa KacTpyna 3 BOOOKD 3akunae 3a 4 X, SKWO yBiMKHYyTa apyra
crnipans, NOBHA KAcTpyna BOAM 3akunae 3a 12 xB. 3a CKiNbKW XBUITMH
3aKWUMUTL NOBHA KACTPYNA 3 BOOOK, AKLWO OyAyTe YBIMKHYTI 0DMABI
cnipani: 1) nocnigoBHo; 2) napanensHo?

[Micna aMmiHK KOHCTPYKUIT aMnepmeTpa uiHa noginky npunagy amiHM-
nacsi, TOMy Ha Hboro tpeba HaHecTW HWy wkany. Ak ue 3poduTK,
MaK4YK IHWWIH aMnepmeTp?

CnpoByi NOCNiAOBHO YBIMKHYTW B KONO OB NAMMNK Pi3HOT NOTYKHOCTI
(Hanpwknan, 100 i 25 Br), poapaxoBaHi Ha ogHakoBy Hanpyry. Hka
i3 namn cBiTUTUME Ackpaeiwe? Yomy?



ENeKTpUYHUIA CTPYM

OomawnHa nabopartopin

Jdasmanna 1. ITocras B cTakaH eIeKTPHYHY JaMIy (MoMEA 3imco-
BAHY), TOKJANH Ha ii DoBepXHIO Jepes’aHyY abo ILIACTMACOBY JIHIHKY,
nmicad 11 sapiBHOBAMKEHHA IIITHECH I0 OAHOrO 3 11 KiHIOIB HaeleKTPH30-
BAHE Tij0, TOACHH ABHINE, AKe CIIocTepiraem.

da momoMoron Iniel YeTAHOBKH NepeBip, AKI nperiMeTH, MO € BIO-
Ma, eIeKTPH3VIOTECA (rpebfiment, rymMosa KyIbKa, IIACTHKOBL mMakeTH,
ILIATTKH).

Japnamna 2, ITpuayMmaii cxemMy a4 cBoro OVIHHKY, oD elleKTpHY-
HY JJaMIIy MOxHA OVI0 BMHKATH | BUMHKATH i3 PISHMX KiMHAT.

3asmanng 3. V Tefe B KBApPTHEPL HeMAae FOJUHHWEA, 9K, JTHBIAIHCE
HA [I0OKA3H eJeKTPOJIiYHILHHEA, BH3HAYHTH iHTepBal Yacy, AKHII mpo-
XOOHTE?

dapmamna 4. B Tebe €: akyMyaATOp, BOJABTMETD, aAMIepPMeT],
3'eIHYBAJILHI OPOBITHEKH i pesucTop HeBigomMoro omopy. Sk BH3IHA-
OHTH OIip HeBimoMmoro pesHcTopa?

dapmanng 5. K BHIHAYATH MACY HEBeJIHKON0 CTAILHOTO Tiia,
MAIOYH CHHPTIBKY, DAHKH 3 BOJ0K, KAJOPHMETpP, TepMOMeTp i MeH-
AVpRH?

Sapmapmpg 6. Jaif ignorigks i meperip ma mocmipi. Crakam HAIO-
JIOBHHY 3Al0BHEHHH OKpomoM. ¥ AHKOMY 13 BHOAOKIB OTPHMYEMO XO-
JopHIimy Boxy: 1) axmmo mowekaTH 5 XB, a4 OOTIM JOJIMTH B CTAKAH
XOJOTHY BOXY; 2) AKIMo Bigpasy JOJHTH XOJOJHY BOXY, & IOTIM IIO-
eRaTH 5 XB?

apganng 7. BizbMH eJeKTPHYHY JAMIIOYKY PO3MADPIOBAHHS I
VBAMHO NPOYATAN Hamwc Ha OamoHl JaMnH (3a3Ha9eHO HOTVIHHICTD
i Hampyry). 3a TUMH DapaMeTpaMH BH3HAY OIip JaMIH B pobodoMy
cragi. Pospaxyidi JoBMHHY cIipaii, SKIOO BigoMO, OI0 BOHA BUIOTOB-
JeHa 3 BoJdbpamosoro apoty giamerpom 0,08 mMm.

dapmanmng 8. B3anumE 3a DACHOPTOM TOTYXKHICTE TOMANIHLOIO
eIEKTPHIHONO YAHHHKA (eIeKTPOKHD ATHILHHEA). BHaEad KiIbKicTh
TeJIOTH, M0 BHALIAETRCA 3a 15 XB, a TAKOM BAPTICTE CHOMHBAHOI
3a el Jac eJeKTpoeHeprii. -
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PekomeHpaudii 4o HanucaHHA pedepatiBe Ha Temy
«BuaaTHi YKpaiHCbKI BYEHi M KOHCTPYKTOPU»

TuM, XT0 DiKaBHUTECH (PidHKOK0, DPOIOHYEMO 3HAWTH imdopMalino
Ta HATHCATH pedepaT npo poJik VEPATHCEKHE VYEHHEX | KOHCTPVHTOPIB
V PO3BUTKY CBITOBOI HAVKH 1 TeXHIKH.

OT pme, nome, HAIA CJIABA,
Cnaepa YKpalmm
T. I'. [llesguenro

BeecBiTabo Bimomi puyemi-(pizHEH i KOHCTPYKTODH
3 YEpalHCEKHM KopiHHAM

» Ieam Ilyawii - IO0piii KongpaTtiok
+ Bopuc I'paboBchKHIT « Onexcangap CMarkyia
» 3emor-Bonogumup XpHILTHI « Irop Cikopcbruii

« Muxona IIniargauxos Eeren IlaTom

Omner AuToHoB

+ Crenan TuMoOIIeHKO

Apxun Jlorska

» Cepriii Koponsos

IgaH Mukona
Mymoi MNinb4rkos

Caprin
Koponsos



Crpyrrypa pedepary: THTYIRHA CTODIHKA; IIAH; BCTYI; OCHOBHA
gacTHHA (PO3JinE, OVHKTH i mMiImyHKTH); BHCHOBKH; CIHCOK BHEO-
PHCTAHHEX J3Eepes; JOLATHH.

Bumorm no amMiceTy ocHOBHOI 9acTHHH pedeparty

® Y HAayKOBMX TEKCTAX He peKoMeHOYeTbCA BeCcTW MOBY Bif nepLuoi
ocoBM OOHWMHK (CyOeHHa kpawe sucnoenioeati B Ge3aocoboBii
dopmi);

® npwW 3ragyeadHHi B TEKCTI nNpiseMiua oBoB’A3KOBO Nepen HUM CTaBHUTH
iHiLianu;

® KOMHWIA po3ain (MyHKT) NOYWHATW 3 HOBOI CTOPIHKMK;

® MpHM BUKNALAHHI PISHKMX NOrnagie i HAYKOBMX NONOX¥EeHb, UMTAT, BUTA-
rie 3 nitepatypuy, HEODXIAHO NOKNWKATWUCH HA BUKOPWCTAHE [Xepeno.

IIlo macarH y BHCHOBKAX?
BucHOBKEE — caMocTiiiHa 4acTHHAa, YV AKild He cjiaig mpocTo mepe-
KA3VBATH aMicT poboTH. ¥ HHX noTpifHO BHCBITIHTH TAKl AcIeKTH:
® OUHWTK CTYNiHb AOCANHEHHA METW i BUKOHAHHA 3aBAaHb poboTK;
® BM3HAYWTH, WO € LiHHWUM, a WO BUKIWKAE CYMHIBM.

Buamorn no odopmaenna pedepary
Texker poboTH HeodxigHo nNHcATH po3biparBo, 3 ogHOro DOKY ApPKY-
ma (opmar A-4), mocTaBETH HOMepH cTopiEok. OmHouacHOo Heobxin-
HO 9iTKO BHIIIUTH (KOJALOPOM, IMiTKpecIeHHAM, BilcTyiom) oxpemi
gacTHHHE (absanu), posiliH, OVEKTH i DiAOVHKTH, BADPTO VHEHKATH
CHOPOYeHHSA CJiB.
Axmo Texer pedepary HaOHpaeThcd Ha KOoMI oTepi, Tpeba moTpH-
MYBATHCSH e i TAKHX IIpaBHI:
® Habip TekcTy aniMCHWEeTeCA CcTaHaapTHum 14 wpudTom
TimesMewRoman;
® Ha3BW po3ainie kpawe Hatwpatk 14 wpwudTom (yci nitTepy BENWKi
HaMIBXKWPHI), a NYHKTW | NiGTYHKTA BUOINSTA HANIBAUMPHUM KYPCUBOM;
® MixpaokoBWA iHTepean — 1,5;
BiocTyn B abGsauax — 1,25;
® TekcT pedeparty HeoDXigHO OpYKYBaTW, 3anyLLaqn Nons Takux poa-
Mipie: niee — 25 MM, npaee — 15 MM, BepxHe — 20 MM, HMXHE
— 20 Mm;
® HYMepyBaTW CTOPIHKKW 3BEpXY NOCepenwHi;
® obcar pedepary — 15—20 cropimok.
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Lle wikaBo 3HaTH

® Possipmm 1 ma vopauna B8 1 1 Bojgu, a noriM 1 M meOro po3vH-
HY — B I0e OJHOMY JiTpl BOOH, MH OTPHMAEMO PO3BeeHHEA B MLILIAOH
pasie. Heapamawdd Ha e, OTPEMAHHH PO3YHH OYIe MATH IIIKOM IIO-
MiTHe sabapBiIeHHA. 3BijJCH BHILTHBAE, IM0 00CAr YACTHHOK WOPHIIA
HabaraTo MeHITHH, Hid MineioEHA JacTHHA MimimiTpa.

e Moneryiau mosiTpa B TBOIH KIMHATI MYaTh 31 MBUAKICTIO TpHOJIH3-
HO niBkinomeTrpa B cekyHAY. Ile cramoBuTh Gamasnko 2000 kM /rogy —
meuEgme 3BvKy! TinekE mail Ha yBasi, mo 08 MBHIKICTE cepemH4d,
ajie IMBHAKOCTL BCIX MONMeKYJ HeoJHAKOBI.

¢ Kpucrarmiugi rina Tem MOMYTE MATH INMTHEHEHiCTE. Hanpuknanm, rip-
ChKl JEONOBHKH MOBLILHO CTIKAKTL B HoauHH. [I1THHAICTE KpHCTATIB
MOSACHIIOTE JedekTaMi 1X KPHCTATIYHOL PelriTKH.

¢ ITo6 MeTpoBHI cTOBN BOSH ab0o CIHPTY CTHCHYVTH Ha 1 cM, moTpid-
HO BendHEHI THck Oauabko 200 armocdep. Ane mob Tak camo cTHC-
HYTH CTPHIKEHL 3 MeTaNny, noTpidEo THck Bxe B 10 THcaa armocdep!

¢ BeramoBIeHO, IO MOJEKYIH BOOH axilicHIOIOTE OaHask0 100 Mins-
APIiBE HNepecKoKiB B ceKVHIY.

e CioBo «ras» ODpHIVMAHO BUeHHMH. BOHO MOXOJHUTE Bij IpelbKOro
CclIOBA ¢Xaoc» — Oesnan. BHaHO HATAK Ha XapakTep PVXV HACTHHOK
rasy.

e JIiTp moBiTpsA MOMHA CTHCHYTH 10 00CAr'Y HAIEpPCTHKA.

¢ HKomma Moleryiaa mosiTpsa Bimdysae HiI DaraTo HI MAno 40THPH
MIiNBAPIH 3iITKHEHE B CEKYVHAYV 31 cBOIMH cyCimKkaMH.

¢ I3 mosepxHi Beix BogmoiiM Ha Senm momo6H BHIADOBVETLCA GIH3L-

ko 7000 km® Bogu. Baceiin 3 Takoo KinbkicTio Bogu MaB O6H poamipu
80x90 kM 3a xKimomerpa ramOuHmE!

® BypmTHH — me ckam’daHiNA cMoJla XBOMHEX nepeB, AKi poclH Ha
Jemyi corEi THCAY poriB TomMy. EmxexTpHsallid OVPIITHHY TepTAM
Oyna BimoMa me mo HOBOI epH.

e 1700 pory amrmiiimio ¥Yolury Boepmie BIANOCA OTPHMATH eJeK-

TPHYHY iCKDY, SK& 3 TPicKOM IPOCKOYHIA Mim mMarTkoM SYDPIITHHY
i maaeOeM BYEHOTO.

e fAxmo pgocaigm 3 OVPIOTEHOM OPOBOJAWTH B TeMpapi i Tanri, To
MOMHA JerKo DNOMITHTH MAJIeHLK] iCKOPKH i HABITL MOYYTH IX TPICK.
drapaiiMo, 1o pisHi icKpoBi ABHIDA MH BiIHOCHMO I0 eleKTPHYHHX
ApHIT. Och YOMY @IeKTPHKY HAZBANH «0VDPIITHHOBHM» iM’ aM.

e EnexTpusamia Tin Ham gobpe Bigoma B modyTi. 3a I BHHE Iyxe
IMBHAKO OPHTANVIOTE MTHJI moJipoBaHi Mefai i KHIHMH, MTHOHYTE I0
TiJIA CHHTETHYH]I COPOYKH TA CVHHI, «icKpATL» Ko(TH Ta CBeTpH.
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o EnerxrTpmaamil miggamnTbhed Bel Tima: BenHK]l 1 ManedabKi, TBepil,
pigki Ta rasomoxifmi, HATpPHKIAN IPO30BI XMAapH.

¢ Enerxrpusanmia Tin TepraM 1 iEgvKOielo — TiNBKE IBa cIOCODH 3pO-
PETH Timo sapamEenuM. EnexTpusanisa mome BinfyBaTHCH TAKOMK 3a
HarpiBapaga Tina ado BHIMHHY, TiA Xico cBiTiaa abo peHETreHiBCLKHX
npoMeHiB.

o Armo arom 30iNBITHTH Tak, MO0 AXpo OpHiiEAT0 poamip mpiGmol
MOHeTH, TO BigcTaHr ML AapoM i eleKTpoHaMHE cTala © JopiBHIOBATH
MLTOMY KLIOMETpPY.

e fAxOHE ioHH MeTANY MOTJH TEKTH IPOBOJAMEH, TO OTPHMAIH O He
CTPYM ¥ IOpOBOAlL, & Tedin camMoro nposony (amse nposinp — me 1 e
iopm meTaxy).

® Jomwm pigun i rasis, Ha BiAMiHY Bijg 10HIB TBepAHMX TiXN, PYVXJIHBIL.
SABIAKHA NLOMY MH, HATDHKJIAL, BilUVBAGMO 3alax 030HY I w€ac
I'PO3H.

e [ir cTpyMy Ha HBL OpraHiaM®E HASHBAIOTE (pisiolIoTridHOI OiEl0
cTpymMy. BoHAa BHKJIMKAE CKOpOUYeHHS M A3iB 1 immmi asmima. ¥V npo-
cTopiu4yi iHOMl KamyTe: «Brapwio cTpyMoMs».

e Bruwe cTpyMy Ha OPraHiaM JIIOIHHE MOMKEe COPHAMATHCH He TLILKH
AK «yvgaps. Hanpuenan, sigsigyioud nikapsa-dgisioTepamesTa 1 mpH-
HMAIYH nponeaypy enexkrpodopes, MH BiI9VBACMO ITKIpOW NediHHA
i moKOJIWBAHHSA.

o Iligpaxosamo, Mo 3a cHIH cTpyMY B 1 A wepes MeTaleBHH OpoBin-
HHEK I[OMHATI OpoXoJHTL NoHAJ 6 THcAY MiNTBHOHIE MiThAPIIBE ellek-
TPOHIB.

® Hampyra, aky BBAMAITL 0e3NeYIHOW I8 JIOJHHH B CYXOMY TDHMI-
IeHHl, cTraHoBETE Jo 36 B. Ing BoJOroro npHMIinleHHSA e 3HAYCHHSA
onycKaeTecda no 12 B.

e ¥ XIX crTopiudi B AKOCTL JIYAIBHUKIE eleKTPOCHePril BHKOPHCTO-
BYBAJIM BAHHOUKH 3 PO3YMHOM MimHOoro kymopocy. IlporikammEa cTpy-
MY BHKJIHKAIO ocimamna minl ma enexTpomax. Bixmosimzeo go 30ink-
IMeHAEdS 11 MACH 1 CYVIHIH Op0 KiMBKICTE OTPHUMAHOI eNeKTPHKH.

¢ 1 kBrrog enexrpoeneprii gocraTERO AndA BHIOIukE 36 Kr xmida,
pHA0OYTEY 30 Kr HadTH abdo 40 Kr KaMm’ aHoTo BYTLILIA, BHPOOHHIITEA
2 Kr mamnepy.

® Owmip npoBigEHEA CHJIBHO 3aleMHUTE Bixg Temmoeparypu. Hanopm-
KJaax, omip xoxogeol mpackun — 10-20 Om, a rapsgol — DIH3BKO
40-80 Ow.

¢ Crnami fanoEs JaMmi moryaHicTo o 40 Br He 3a0BHIOIOTE T'a30M,
CTBOPIOIOYH B HEX BakyyM. Tomy, 1mod yOOBIMEHUTH BUIAPOBYBAHHA
BOJL(paMy, TeMIepaATYVDPY CIipadi JoBOJHTLCH TPOXH SHHMYBATH. He-
pe3 me cBiTimo gaMmH HADVBAE HRIIDHEMHOD MOBTYBATOND BigTiHKY.
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CNOBHWUK ®ISUMMHUX TEPMIHIB

AdecomoTHe BHIOBRKOHAAS — BRIWYHHA, SKY BESHAYAIOTE DIaHHIE
NOBMHHH 3pasKa B HiHIeBOMY TA NOYATKOBOMY CTAaHAX.

AbconoTHHH HYJIE — TOYATOK BiNIiKy abcomoTHOl TeMIepaTypH
3a TepMomHHaAMiTHOKW mMKAT0K Keassina; 3a mranow Ilenkeig adco-
JITHHE HYJIE gopieHoe —273,15 C.

Axymynarop — kepelo cTpyMmy mepiogmamol mil, sgaTHe Ha-
KONHYYBATH eJIeKTPHYHY eHeprilo BHACKINOK NpOOyCKAHHA Kpish
JIEKTPOJIT eMeKTPHYHOTO CTPYMY. AKYMYIATOPH DVBAIOTE KHCIOTHI
Ta JIYVAHIL.

Amopdunii ctam — TBepAHil cTaH PeYOBHHH, AKHI XapakTepH-
3VeThLCA 130TPOIie) BJACTHBOCTEH 1 BiACYTHICTIO TOYKH ILIABICHHA.
3 TIIBHOIEHHAM TEeMIepATYDPH aMopdHAa PeYOBHHA PO3M’ AKMIVETHC
H ODepexoldTs V PLAKHE CTAH DOCTYIIOBO.

Ammep (1 A) — oguamng cuau crpymy B CI. Hopiseioe cHiIi mo-
CTIHHOTO CTPYMY, SKHI, TPOTIKAIOYH V JBOX HAPAJNEJLHHX NPAMOII-
HIiMHHX NPOBLIHAKAX HeCKiHYeHHOI JOBMKHHH, PO3TAMIOBAHHUX V BAKY-
vMi Ha Bigerami 1 M, PEKIMKae Midm HUMH cEIy Baaemomii 2-10°H
Ha KOXHIA gingeni gosmBEHOIO 1 M.

AMmepMerp — OpHIAN N4 BHMIPIOBAHHA CHIH CTPYMY. AMIep-
MeTp BMHKAIOTLE MNOCHITOBHO 3 HIMAHKOK KOoJa, V AKIH BHEMIpIOIOTH
CHIY CTPYMY.

BpoyHIBCEBEHH PYX — HEBHOPATKOBAHHMNE pPYX 3aBHCIHX MAJIEHL-
KHX YACTHHOK V PiIHHI 9H rasi, BUKIHKAHHN 3ITHHeHHAMH 3 ITHMH
JACTHHKAMH MOJeKYI piguHu ado raay.

Bakancia — jgedeKT KpHCTAIIYHHX I'DAT, V AKHEX V IeBHHEHX BY3Jax
BiICYTHI CTPYVETYPHI MiKPOYACTHHKH.

Bakyym — npocTip, BiMbHHI BiJg pedoBHHH; cepelfoBHOIe, 0 Mic-
THTE T'ad, THCK AKOT0 HabaraTo MeHIOHH 3a aTMochepHHH,

Bar (1 Br) — ommauna nory:saocTi v cucremi CI. Jlopisaioe
noTy:xuocTi, 3a axoi pobora 1 3 agificEmersesa 3a 1 c.

BarMmerp — opuiaaj, OpH3HAYEHHE 1A BUMIpHOBAHHA OOTYHHOCTL
eJIEKTPHYHOTD CTPYMY.

Bomer (1 B) — opmaunga enextpuanol Hanpyra B CI. HopisEioe
eJeKTPHYHIN HAOpysi Ha JiaaHOl eJeKTPpHYHONO KO0Ja 3 HocTiiHHM
crpyMoM cHIolo 1 A i1 omopom 1 Om.

BomsTMeTp — OpHIAL I8 BHMIPIOBAHHSA eleKTPHYHOL HATDPVIH.

Baaemomia — jgig Tin ogHe HA OJHOTO, AKe CYIPOBOJMKVETLCA 3Mi-
HAMH CTany Ix pyxy. Bzaemogil nogindamoTeCda HA BEAH: rpasiTamiiimi,
eJeKTPOMATHITHI, cHALHI Ta ciaabki.

Bunaposysanua — nponec mepexofly pijHHE ¥ Ia3oBHIl cTaH.
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BiacHa mMpoBiIHICTE HANIBOPOBITHHKIB — e OpOBiAHicTE XiMiuHO
YHECTHX HAMIBIPOBITHHKIB.

I'az — arperaTHHi cTAH peYOBHHH, B AKOMY BOHA He 31aTHa 30epi-
raTe agi gopMH, aHi 06’emy. XapakTepHaveThea ¢IabKkol0 B3aeMOIIEH0
QACTHHOK PeYOBHHH Mim coboio.

lFaaspamiyaHil eJleMeHT — [3Kepelao CTPpyYyMy, B AKOMY eHeprisa
XiMigaol pearmil mepeTBOPKETLCA HA eHepriln eJeKTPHYHOM IT0JIH.

F'aaxspamomMerp — OpHIan AJMH BHMIPpIOBAHHA MAIHX CTPYMIB
i KiTBKOCTEH eleKTPHKH.

I'panve Heancia (1 "C) — mosacHcTeMHA OTHHHIA TeMIepaTyVDH.
Hazpana Ha 9ecTh MBEACEKOTO acrpoHoMa A. Ienbeis.

IIBHTIyH — MAaIOMHA IIH OepeTBOPeHHA PisHAEX BHIIB eHepril
B MeXaHiuHY eHeprii.

Medopmanmia — Ovab-axki amisr dopvmE Ta ob’enmy Tina.

I:epeo CeTpymMy — OpHCTpiil, OpH3HAYEHHN I8 CTBOPeHHS
Ta MIITPHEMYBAHHSA eJeKTPHYHON IOJA BCepelHH]l MpOBITHEKA.

Macoyas (1 Ix) — ogueEna podorn B CI. 1 @ — me podoTa, ARy
pHKOHYE cuna 1 H mixg gac mepemimenna Tina Ha 1 M vV HAODAMKY
nil coim.

Mudyaia — ABHEIME caMOBLIEHOIO 3MIIDIVBAHHA PeYOBHH BHACIITOK
B3AEMHOI'0 INPOHHKHEHHA MOJEeKYJI ofHiel peYoBHHH YV MIMKMOJIEHY-
JAAPHL OpOMIMKEKH 1HOIOL.

HienekTpHK — pPedYOBHHA, AKA He 3JATHA OPOBOJHTH eJeKTPHIHHIHA
crpyM. Ile pedyosmHA, B AKIH BiICYTHI BLILHI 3apanmH.

Hiog HAMBOPOBIIHHKOBHH — KPHCTAN 3 ENeKTPOHHO-JIIPKOBHM
NepexoaoM, O0 OPOTHJIeMKHHX objlacTeil AKOro mix'efHaHI HOHTAKTH
oI BBIMKHEHHS B KO0JIO.

Mipka — YMOBHA IMO3ETHBHO 3APANMEHA YACTHHEA (KBa3idacTHH-
Ka) V HADBOPOBITHHKY, BilOoBigae BIACYTHOCTL eleKTpoHA V KOBA-
JEHTHOMY 3B’ d3KY.

Momimka aAKmenTopHa — JOMIINKA 3 MeHITOK BAJEHTHICTIO, 30AT-
Ha Jerko npuiiMaTH ejdexTpoHH. HaasHicTs aknenTopHOl JOMIIOIKH
V HANIBOPOBIMHUKY MPHBOAHTE A0 TOr0, 0 KIMTBKICTE OipoK V HPHC-
TaJi HADAraTO NepeBHIIVE KiNBKIiCThL BIIEHHX eeKTPOHIB, TOMY B Ta-
KOMY HANIBOPOBIIHHKY JTipKH € OCHOBHEMH Hociamu zapany. Kpucran
3 ARMOENTOPHOI TOMINIKOK HASHBAITL HANIBIOPOBiTHHKOM p-THIY.

Momimmka JoHOpHA — JoMimka 3 OineOIO BAJIeHTHICTIO, 3JaTHA
Jerko BiggaBaTH eNleKTpoHH. AKOI0 Vv HADIBOPOBIIHHKY IPHCYTHS
NOHOPHA JoMIiMKa, KiTBKicTh BITEHEX eJeKTPOHIB HADATATO IHepeBH-
Iye HKiABKICTE TipoK, OT:He, B TAKOMY KPHCTANI BIIRAI eleKTpPOHH
€ OCHOBHEMH HOCiAMH zapsany. Takwil HATIBOPOBITHHEK HA3ZHBAIOTH
HAMIBOPOBITHHKOM N-THIIY.
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MoMinkoBa MPOBiTHICTE HANIBIPOBITHHKIE — TpOBigHICTE, 3VMOB-
JIeHA HAABHICTIO JOMIMIOK YV HATIBOPOBITHHKOBOMY KPHCTAII.

IyTroBHi po3paa — CAMOCTIHHHN eleKTPpHYHHI poapa)y v rasi, mo
BHHHKAE 3a BeIHKOL I'VCTHHH eJeKTpHYHOTo cTpymy. IyTroBHH pos-
pan iceye 3a HeamauHol Hanmpyru (30,/100 B) sracrigok iETeHCHBHOI
eMicil TepMOeIeKTPOEHOIO PO3MKAPEHOTO KATOAA (TeMIepaTypa moHAaj
3000 K). Oyrosuii pospal BHKOPHCTOBYIOTE SK CHIBHI IyKepela cBiT-
aa (Iyroei JaMmm), v IVrOBHX IDedax A BHILIABJISHHA METANIB, min
JaC eJIeKTPO3BAPIOBAHHSA.

EnxexTpHsania — npomec, ¥ pPeaviIbTaTi Axoro Timo Habysae
eJIEKTPHYHOTD 3apAny.

ExexTpaune KOJ0 — [JKepeI0 cTPpyMYy, 3 ¢IHAHe IPOBLIHHKAME
3 PiZHHMH eJIEKTPOIPHJIATAME TA CIOMEHBAYAMH eJIeKTPHYHOl eHepril.

Exexrpuune moae — ocobIHMBHIE BHJ MaTepii, AKHE He cIpHEiiMa-
EThCH OpPrasaMi 9yTTH i amilicEoe B3AeMOJil0 MiMK eleKTPHYHEMH
3apAIaAMH.

EnexTpuananii 3apan — (disnuyna BerHMYHHA, AKA XapakTepH3ve
BJIACTHBICTE TiJl BCTYVIATH B eJIeKTPOMAIHITHI B3acMOJIil.

Enexrpuanmii omip — ¢isuyHa BelIHUYHHA, [0 XAPAKTEPHIVE IpPO-
THIII0 OPOBITHHEA YH eJeKTPHIHOID KOJA eleKTPHYHOMY CTPYMOBI.

Enexrpuannii pospax (v rasi) — OpoxXolieHHS eNeKTPHYHOIO
CTPYMY B I'A30BOMY cepefoBHINI. OCKiNTBKHE rasH 3a 3BHYANHHX VMOB
€ JieJeKTPpHKAMHA, TO, O100 BOHH CTANH eJIeKTPONpPOBITHAKAMH, IX IIO-
TpibHo ioEiayeBaTH. AKOO eleKTPHYHHE po3paAl BiOVBaeThCH JIHMIIE
i miew cTOPOHHBONO YHHHHMEKA ioHizamili — ioHizaTopa, To HOro HA-
3HBAIOTE HECAMOCTIHHIM.

EnxerTpHYaHH CTPYM — BIOPATKOBAHHE PYVX 3apAlMKeHHX YacTH-
HOE.

Enexrpoxisa — NpoxXoKeHHA CTPYMY 4Yepes pPOo3uHH eJeKTPoJIiTy,
AKe CYNPOBOMYVETLCH BHILIEHHAM PeYOBHH HA eJIeKTPOIAX.

Enexrpoait — pe4oBHHA, PO3uHHE ab0 pPO3INIAB AKOT0 IPOBOIHTEH
EIeKTPHYHW CTPYM.

EJdexTpoaiTHuRa MHCOMiAIA — po3nOaj MoOJeKYTI eleKTpoaiTie (Ha-
MNpHKIAN, KHCIOT, JYTiB, coJieii) HA NO3HTHBHL TA HeraTHBHI ioHHE mif
Niew eMeKTPHYHOND MOJS MOJeKV) PO3YHHHHKA.

EnxexrpoaoMinicuennisa — BHIOPOMIHIOBAHHA Tina, BHKJIHKAHE
eEKTPHYHEM ITOJIeM.
ExexrpoMerp — OpHIAN INA BHABICHHA TA BUMIDHOBAHHA eJIeK-

TPHYHOrD 3apany. ElekTpoMeTp CHJAATAETLCH 3 METANEBOIO CTeP:HSA
TA CTPLIKH, M0 0DepTAETRECA HABKOJIO MOPH3OHTANBHOI oci. CTepiiern
i crpinka BMimeHi B MeTaleBHMH Kopoye OUIIHApHYHOI (opMH,
SAKPHTHH CKJIOM.
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Enxnexrpon — eleMeHTAPDHA YACTHHKA, AHA € HOCIEM HANMEeHIIOTO
sapany v npupogi e = 1,6-10Kn.

Enepria — ¢isE4Ha BeHYHHA, OO0 XapaKTepH3ye 3JaATHicTE Tima
OH CHCTeMH TiM aJificHIOBATH podoTy IiJ 9ac aMiHH CBOTO CTAHY.

Jdaxon zdepeikeHHa eHeprili — eHeprig y OpHpoSi HiKYIH He 3HH-
Kae i He BHHHKAE 3 HiYOr0o, BOHA TiMLKH HepeXofHThL Big ogHOrO Tima
no igmoro i 38 oJHOTO BHAYV B iHIMHH, Vv PIBHUX KiTBKOCTAX.

JaMEHYTA CHCTeMa — CHCTeMa, Ha AKY He TiTh 30BHINIHI cHIH.

3apan BINBEAHH — 3apANKEHA YACTHHKA, 3MATHA BLILHO IIepeni-
IIVBATHCA V BChoMY 00'eMi HATAHOIO cepelOBHIIA.
dapan eJeMeHTADHHI — HaliMeHMHH eJeKTPHYHMUNE zapanm, IO

icayve v mpupoxi. HocieM exemMeHETApHOTO 3apAy € eNeKTPOH, 3apsl
Axoro e = 1,6-10-* K.

dapan ToukoBHH — 3apanH Tid, AKL BaaeMogioThk Mim cobolo Ha
Bigcranax, mabGaraTo OLIBIIHX, HiX IX reoMeTpHuYHi poamipm.

IckpoBHil (ra3oBHH) po3pan — po3pdl, AKHH BHHHKAE, AKIIO JIAKe-
pesio CTPYMY He 3JATHEe MATPHMYBATH CAMOCTIHHHNA rasoBHH posapsan
MNPOTArOM TPHBAIOID YACY.

Ion — aTom, AKHIA BTpaTHB ado HAOYE 3aliBHUX eJeKTpPOHIEB.

Iomizamia — mpolec BiloKpeMIeHHS eleKTPoHIB BiJ MOJeKVI Tasy,
B Pe3ayILTATI AKOr0 B HEOMY VTBOPIIOTHCH BiLIbHI Hocil sapagy —
ioEH Ta eNeKTPOHH.

Karopumerp — OpHiIaj AAA BAMIiPIOBAHHEA KiJLKOCTI TeILTOTH, AKA
BHILIAETLCA 94 MOTJIHHAECTLCHA 1] 9ac AKoroch qismaHoroe, xiMigaoro
gl GioJorivEoro mporecy.

Kuninag — mponec NDApOYTEOPeHHA AK 3 vekoro o6’emy pigmHn,
Tak 1 3 11 moBepXHi 3a mocTiifHOl TeMIepaTYPH.

KinegicTs TOILTOTH — eHeprid, AKY TLI0 BigTalo 98 OTPHMAJO I
qac Telnjomepeaadi.

Koponamii pospan — dopma caMmocTifiHOro rasosoro poapany,
AKHE BHEHHKAEC B CHJILHO HeOTHOPITHHX eNeKTPHYHHX II0JSX.

Kpueramizania — nponec mepexoly pifuHEE 3 pigkoro y TBepIHi
KPHCTANIYHEAH cTAH.

Kpucraniuai rpatm — OpocTopoBe HepiogHYyHe pPO3TANIYBAHHSA
ATOMIB TAa 10HIB ¥ KpPHCTAJI.

Kylom — oJHHHENA BHMipIOBAHHA elleKTpHYHOrO 3apaay. 1 Ko —
e KLMBKICTE eNeKTPHEN, KA NPOXOIHTE KPidk DONepeYHHE Iepepis
npoeigauka 3a 1 ¢ 3a cuau cTpymy 1 A,

MaTepiaasHa TodrRa — TLT0, posMipaM# Ta GOpPMOKD AKOr0 B YMO-
BaX MaHOol 3aavi MOMHA 3HeXTYBATH.

Mixmapomaa cucrema oguEHOE (CI) — cucrema oguEEOE Qizma-
HUX BenawuwH, npEinaTa X1 lemepansHow wKoHdepeHnmicw 3 mip i
paru 1960 p. MixmapoaHy cHcTeMY OJHHHIE GVJI0 pos3pobieHo, miob

213




e 1

BAMIHHTH CKJAIHY CYKYIHICTL CHCTEéM OJHHHIL 1 OKPEMHX IO3aCHC-
TeMHHX OMUHHIOL, AKI CKJANHCA HA OCHOBL METPHMYHOI CHCTEMH MIip,
i COpPOCTHTH KOPHCTYBAEEA ONUHAOAME. OCHOBHEMH OZHHHIIAMH BH-
Mipoeanaa dismaarEx BeauynH v CI ¢ merp M (M), Kimorpam (kr),
cekyvaga (c), ammep (A), kerssin (K), moas (Moxs), kaagenxa (xknx) i
nei momaTkoel ogmEEDI: pagiam (pax) i crepanmiau (cp). Iepeparamu CI
e 11 yHiBepcankHicTE (0XO0ILTIOE Bel raxyai mavkE 1 TexmikH) ¥ yaro-
IMKEHICTh NOXITHAX OJHHHIL, AKI VTBOPIOIOTECH 34 PIBHAHHAMH, 10
He MicTATL KoedioieHTiB OpomopoiifHOCTI.

Mosgexyna — HaUMeHIOA CTPYETYPHA YACTHHA PeY0OBHHH, HKA
CHIANAECTHCH 3 ATOMIB OJHOTO YH KiNMBKOX BHIIE 1 € HOCieM OCHOBHHX
XiMIiTHHEX BJIACTHBOCTEM HaHOI peYOoBHHH.

MoHOKpHCTAI — KPHCTAJ, AKHH Ma€¢ MaKpPOCKOMIYHO BOOPAIKO-
BAHI KpHCTANIYH] r'paTH.

HapnpoBigauk — pedoBHHA, B AK01 3a TeMIepaTypH, AKA HHKYA
38 NeAKY XapakTepHY ILIf faHol pedYoBUHH, eNeKTPpHYHHNE Oolip xo-
PiBHIOE HYJIO.

HapnpoRrigHicTs — ABHINE IIOBHOI BTPATH METAJIOM ENeKTDHYHOTO
ONOPY 3a XapaKTepHOI IJH HLOI'O TeMIepaATYPH.

Hamipoposifauk — pe4YyoBHHA, AKA 3a MeBHUX YMOB INPOBOIHTL
eIeKTPHYIHEK cTpyM, a 3a immux — mi. IIpoBignicTs HAIBOPOBITHA-
KiB 3a/1eHThL 3HAYHEM YHHOM Bijg TakHX (paKTOpiB, AKX TeMIepaTypa,
OCBITJIeHICTEL, HAABHICTE JOMIIIOK.

Hampyra — @disuyna BeluduHA, AKY BH3IHAYAKTE pPODOTOW CHI
eJIEKTPOCTATHYHOrO II0JS 10 NepeMileHH i) OJHHHYHOIO TO3HTHBHOTO
3apAry MidK TaHHMH JBOMA TOYKAMH.

HecamocTiliHHH ra3oBHH po3pa] — ABHINE NPOTIKAHHA eleKTpHY-
HOI'0 CTPYMY 4Yepesd a3, AKe CIOOCTepiranTks TINBKH Iix giewn ioHiza-
TOPiB.

HopMmanasHi yMoBHE — cTaEmapTHi disnyHi yMOBH, AKI xapakTepH-
ayoThed THCKOM p = 101325 ITa (760 MM pr. cr.) i TeMmepaTypoio
T = 273,15 K (1 K = 0 °C).

Om (1 OM) — OIHHHIA BEMIpHOBAHHA eJeRTpHYHOTO omopy. Omoip
npoeigErka gopisEoe 1 OmM, aknio sa pisEHEDL nDorTeHnialis Ha Horo
Kigmax, piesmiii 1 B, cmna cTpyMy B HhOMY JopieEioe 1 A,

OmmeTp — OpHIajl, NPH3HAYEHHNI A4 BHMIPIOBAHHSA eJIeKTPHY-
HOI'0 OIOPY.

Onip nmporigpuka — GdisnyEa BeIWMYUHA, AKA XADPAKTEPHAVE BIIAC-
THBICTE TPOBiIHHKA YHHHUTH OIIp CTPYMY, AKHH HHM IPOXOIHTL.
QOmip oporigEEKA saleXHTE Bifg Horo poamipis, poly pe9oBHHH, TeM-
nepaTypH.
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IIapanensne 3'¢qHAHHA NPOBIMTHHKIE — 3'¢JHAHHA NPOBITHHKIE,
3a AKOro HOYATKH VCiX OpoBiIHMKIB 30HpalOTLCA B OOHH BY30J, a
KiHOl — v OIpyrHid BY30J, 4 BY3JIH BMHKAIOTE B KOJO.

IlapoyrBOpeRHa — Opolec, ¥V PeayibTaATl AKOr0 PEeYOBHHA IIepe-
XOOHTE 3 PLIKOrO CTAHY B I'A30BHIA.

IInToMA TEILIOEMHICTE — BeJHYHHA, AKY BH3HAYAIOTE KiThkicTiO
TEILJIOTH, AKA HeobXigHa mada Toro, mod sMIHETH TeMomeparypy 1 Kr
nagol peuoBEEH Ha 1 K.

IInToMa TeILIOTA IrOPIHHY NMAJHBA — BeJIMYHMHA, AKY BHIHAYA-
I0TEH KLIBKICTIO TEILIOTH, AKA BHILNAESTLCA 38 IOBHOTO 3ropAHHA 1 Kr
NAHOTO BHIAY IMATHBA.

IInToMa TemwIoTa MAABICHHA — BeJIHYMHA SAKY BH3HAYAIOTE Kilk-
EKicTio TennoTH, AKa HeobXimma pLng Toro, mod posmnaBHTH 1 Kr maHol
PeYOBHHH 34 TeMIepaTypH ILIABIeHHA.

IInapnennsa — mepexin TEepaol KPHUCTANIYHOI PEPUOBHHH B PiIKHH
CTAH, AKHEH BinOyBaeThed 3 NOTIHHAHHAM TEILTOTH. XapPaKTepPH3VETh-
cA TeMOepATYPOI0 ILIABIeHHA, AKA 3AJNeHHTL Bl NPHEPOIH PEYOBHHH
i THCKY, 1 IHTOMOK TeIJI0OTOI0 ILTABIEHHS.

IMocaigosne 3’¢auHamEa NpoBiTHHKIB — 3'¢HAHHA, 3a AKOTO Ki-
Hellb OJHOTO NPOBITHHEA NPHEAHVIOTE 0 DOYATKY IPYroro mpoBim-
HHKA.

ITory:xmicTs — pobGoTa, AKA BHKOHYVETLCHA 3a OJHHHILIO HYACY.

IIposimauk — 1. Tino, 3gaTHe TPOBOJHTH eJeKTPHYHHI CTPVM.
2. PeyoBHHA, AKAa MICTHTE BilbHI sapammeni gacTHHKH. 3. Bigpisok
npoTy aad 3'eTHAHHSA eJIEMeHTIB eJeKTPHYHONO KOJIA.

IIpoMenesnii TenmaoodMin — TenmoodMiHEH, AKHIE 3nilicHIOETLCH
TiIAMHE 38 PAXVHOK BHIOPOMIHIOBAHHSA YACTHHH CcBoel BHYTPIIHLOL
eHeprili Ta mepeTBOPeHHA MOTTMHHYTOI eHepril v BEHYTPIIOHIO.

Perombimania — ob’emmanpa ioHIB pisHOro 3Eaka B HelTparsHi
MOJEKYIH — IMpoIec, NPpOTHIeHHEHNE THcoriamii.
Pinmaa — arperaTEMil cTaH pPeYOBHHH, B SKOMY BOHA 3JTATHA

abepiraTu ceiii o6'emM, ame me 3bepirae dopmu,
Pyx Tenmnosuii — GealnepepBHHE HeBIODAJKOBAHHE pPYX 9acTHHOK

pPeYOBHHH.

CamocTiiinnii razoBmii po3pax — po3pdaAj v rasax, AKHI He mpH-
NIHHACTLCH IicHd OpEOHHeHHS Mil 30BHIIOHLOI'O ioHIZATODA.

Cuna crpymy — QisHuHa BeIHYHHA, SKY BHIHAYAIOTE 3apAgoM,
10 NPOXOJUTE Yepes MoNepedYHHH nepepii NPOBIIHHEKA 3a OJUHHIIIO
qacy.

Teepae TLI0O — ArPerATHHH CTAH PEeYOBHHH, AKHH XapaKkTepH3y-

EThCH CTANICTIO (POPMH TA XapAKTEpPOM PVXYV ATOMIB, AKl 3HIHCHIOIOTE
MAaJi KOMHBAHHA HABKOJO MOJIOMEHHS PiBHOBAI'H.
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Temmeparypa KHAIHHA — TeMIepPaTypa, 3a AKol BiIbyBacThca KH-
MiEEA pigfHEH, N0 3HAXOLHTLCA 34 CTAJIONO THCKY.

TemMmeparypa ILIABJeHHA — TeMIepaTypa, 3a AK0I KPHCTANIYHEe
TBepAe TLIO NepeXoJHTh V PITKHH cTaH.

Tennose po3amupenHsa — 3MiHa poamipie Tina y mporeci doro
HarpiBaHHS.

Tenaoodmin (Temwronepenada) — Iponec mepedadi emeprii Ges
BHKOHAHHEA MexaHiyHOol podoTH.

TenmonpoBigEicTs — Nnepejgada TENIOTH Bijg O6inem HaTpiTHX

OiIMAHOK TLIA 00 MeHII HAMDITHX 3aBIAKH B3acMOJil TemJIonpoBiqHOCTI
YACTHHOK PEYOBHHH; BHI TeILIonepenadi, 3a AKol mepeladya BHYTpiOI-
HEOI emeprii Big ogEEX mo iEmMX BigOyBaeThCH Wil wac IX KOHTAKTY
i 3VMOBJIeHA B3acMOJield ATOMIB i MOJeKVJI.

TepMomMeTp — npHEIan INA BEMIPIOBAHHSA TeMIepaTypu. B ocHOBY
poBoTH TepMOMETpa MOKJAJEHO 3aJedMHicTE AK0ICE XapaKTepHCTHKH
PEYOBHHH Bij TeMuepaTypu (ob6'emy, omopy ToOmio).

Tairounii poapan — OIHH i3 BHIIE caMocTiHHOTO po3pAaY, B AKOMY
KATOJ BHIYCKAE eIeKTPOHH BHACILTOK oro GoMOapnyBaHHEA NO3HTHE-
HUMH ioHAMH H 3a paxvHOK (doroemicii.

@oToeNeMeHT — NOpHIA], AKHE OepeTBOPIOE eHepriio cBiTina B
eHepriio eMeKTPHYHOI0 CTPYMY.
IMIxana IMTensecia — TeMmepaTypHA IDKANA, B AKINl iETepBanm mimk

TEMIEePATYPAME TAHEHHS JALOJAY 1 KHOIEHA BOJH NpPH HOPMAILHOMY
armMoceproMyY THCKY Hogidenuii ma 100 piBHHX 4YacTHH.

1 ﬁ;i"m "*u:’f

= g !-!
!
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NpegmeTHO-IMEHHWMA NOKaMMMK

Axymynaropa 146
Anvmep Anmpe-Mapi 151
Anmep 151

Anmepmerp 152

Amnion 189, 190

Anox 189, 190

Aronm 12, 111

Bypmrae 118

Batmerp 183

Barr Imeiime 103
Boaer 154

Boasra Aneccamapo 154
Boaermerp 155

Bat 183
BunaposyesanHa 92
Bunpomimosaraa 50, 51
Il'ansepamiari exemenTH 145, 146
I'amineii I'amineo 22

Ixepena eleKTPHYHOTO cTpyMy 145
IIBATYH BHYTPIIMELOID 3ropaHHSA

105
— peaxTusEMil 105
— — mrennoBuii 103
— I:xoyae 55
swoyas Taeiime 186
Iyrosuii pospan 193
EnexrpuerHil crpym 136
— v meranax 141
— ¥V PO3YHMHAX eJIeKTPOJITiB
189, 190
Enexrponaiz 190
Enexrposair 189
ExexTpockon 121
Exexrporpasma 197
EnenmernT HarpisansHuii 187
Eunepria
— BHYTpimEa 14
— Kimermuna 14
— moTeHIianreHa 14
dapan erexkTpuaaEi 118, 119
— meraTuBHHE 119
— mo3uTHBEENE 119

3'eIHAHHA NpoBiTHUKIBE aMimmane
178

— mnapaneidsHe 175

— nocaigosae 170

3axoH 30epexeHHA eHeprii B
MeXaHIYHHUX 1 TelJIOBHX IpO-
necax 15

Jropaaaa naruea 89

lor nosmruBHuii 189, 190

— HeraTapEmi 189, 190

Isonarop 121

Karion 189, 190

Karox 189, 190

Komo enexrpuanae 139

Kynor 142

Kyaor Mlapas 114

Koporke zammxkasea 167, 186

Kuninuna 92, 94

HimekicTe TemwmoTa 55

Koedimienr xopucrol mii (KEKIT)

— Harpisauka 99

— Temaosoro gBETyEA 104

Komeermia 41, 47

Kprcranisamnia pegosuam 79

Hamisnpopigenkn 133

— n-Tany 144

— p-THny 144

— Hanpyra exektpuara 154

Ommerp 214

Onip enexTpuurmi 158

— nuTomMuii 158

IlaTom Errem 203

ITone enexTpuune 126

IoTyRHEICTE eIeKTPHYHOTO
cTpyMy 183

ITposigEicTs BaacHa 144

— nipkoea 144

— eneKkTponHa 144

ITporon 122

ITapoyTeOopeHna 92

IIuToMa TemIoeMHICTE PEYOBHHHA
HA
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— TelLToTa aropAEHA namrHsea 89 CrpyvM exektpuarEmii 136
— mapoyTBOopeHHA pedoBHHH 98 Tenmoea mig crpymy 138

— ILTABJeHHA PeYOBHHEH 85 Tepesn kpyruaemi 127
IlnagnerEHsa pedoBHHH 79 TepmoenenmenT 146
IToTy:#HicTE eleKTpHYHOTO cTpY- TeMmIepaTypa KHOiHHA 95
my 182, 183 — KoHIeHCcAnii 95
Pexombinamia 193, 215 — KpHcTadizanii 79
Peocrar 162 — IIaBJeHHA 79
PoboTa eleKTpHYHOIO CTPVMY — rima 16, 17
182 Tennoenii 6anxasc 69, 70
Poapan razosmii 192 Tennoobnia 40
— ickpoBuii 193 TennonpopimaicTs 43
— mEecaMocTifipmit 193 Tepmomerp 22
— camocTiiinmit 193 Tepmockon Fanimea 22
— roioumEid 194 Typbina razosa 104
— KopoHHHI 194 — mnaposa 104
Pipparra Tennosoro bamancy 69 Dapamesi Maiwxa 126
Ceitnoea gig crpymy 138 @papkain Benmranvin 119
Cuna enexrpuuna 128 Ximiame giag crpymy 139
Cuna crpymy 151 IMxana Ienwcia 24
MIanoeHi gpy3il

Posaym monsarae He TiNBKM B 3HAHHAX, ale M B yMmiEHLI Ix
BHEOpHCeTOBYBATH., CnofiBaemMochk, M0 3HAHHAMH 3M00VTHMH i3
oingpyvarnka « Pisuka—8» BH CKOPHCTAETECH V CBOEMY KMTTI.

Haeryororo HABYAIBHOTO POKY BHM OPOJOBMHTE BHBUYEHHA
eJeKTPHKH: V3HAETe, 10 TAKe MATrHITHe moJje, II0 € [)KepejioM
1 AK HOro BHKOPHCTOBVIOTE. BHM o3HalloMHTeCd 13 CBITJIOBHMH
ABHIIAMH TA XBHJILOBHMH NIponmecaMH, 3 (isHKOK ATOMA TA
ATOMHOT'O AIPA.

Mo 3ycrpigi Ha cTopiEkax mapyaauka «PDisuxa — 9»!

218



OOAATOK

ﬁ Ona T™MX, XTO X0o4e 3HaTu Ginbwe

®dizuka i Gionoria

diguKa — MIAX 10 PO3YMIHHSA ABHIN SIK HeMHBOI, TAK i KHBOIL
npuponna. BoHa ocHOBA TeXHIKH, ale, 3 iHmoro 00Ky, MEPOKO BHKO-
PHCTOBYETECA JNJA PO3VMIHHA HocaimmeHk B Oilomorii i gomomarae apo-
ayMiTH ocobauBocTi OymoBHE 1 muUTTeNiANEHOCTL Glomoriuaux o6’eKkTiB.

¥el opupofHHY] HAVHKH BHEOPHCTOBYVIOTE (Di3HYHI 3aKOHH: OPHPO-
no3HABCTBO, OloJorig, ximia, reorpadia, acTpoHOMiA INA HOACHEeHHA
ParaTLOX ABHIN OPHPOITH He MOMYTEH 00iliTHca Ge3 saxkomie dismru.
Y mam uac bGiomika i Giodisuxa — cygacHi maykH, Aki 06’eIHYIOTE
nocArHeHHd cydacHol Giomorii i isHrE 14 moAcHeHHA 0araTeox Oio-
(hiZHYHHUX ABHIN I TpomeciB, BHKOPHCTAHHA IX HA KOPHCTE JIOIHHH.
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Tennoei aeuwa ih enemeHTH BiodiznMkn
IIpucTOCYRAHHY TRBAPHH 0 pPizHOI TeMmepaTypH
Hepea BracTHBOCTI OUTOILIAZMH KIITHH Vel JKHBL OpraHisMH MO-

EYVTE HTH B HianasoHi Temnepatyvp Big 0 mo 50 °C. Came B Takmx
MeMKAaX IMAaHVE TeMIepaTypa y OLIsImocTi Micok Ha noBepXHI HAImol
IIaHeTH. Ale medri BHAH OopraHisMiB ODpHCTOCOBVIOTECH 0 EHCTpE-
MAJLHHY TeMIepPATYDP I BETPHMYIOTE IX HOBIHH dac.

¢ CHHBO-3eJleH]I BOZOPOCTI IMIHAPO-
KO HDOMIEPeHI B OpUpoAi. I1X Mom-
HA 3VeTpiTH MacaMH vV BCILIAKHX
BOOHHX DaceifHax afo ma Geperax
Oing BOAHM, HAa MLTHHAX, HA CHPHX
crenax Tonio. OcodIHBO BOTOpOC-
Ti posmoBcOmMeHi v Bomi, Garariii
HAa NOMIMIKEH OpraHivyHEX pPeYoBHH.
IIppuynna noxsrae B TOMY, OI0 BO-
HH, OKPIM NOOIMNIMHAHHS BYIJIEKHC-
JIOTH, BOSH, COHAYHOTO CBiTIA 1 Mi-
HepalbHHEX pPeY0BHH, OX0Ye «XapuYyVIOThLCH» IIPO-
OIVKTAMH 'HHTTA abo posnany iHIMHX opraHiaMis.
Hanspu4aliHo BETPHBAIL CHHLO-3@JIEH1 BOOOPOCTIL
i mo Temmeparypu. 3ycTpidalourck B NOMADHHEX
XOJOOHHEX BOJAX, BOHH TAKOM MHBYTL V I¥Ke-
peax 3 TeMIepaTypolw BofH BHINe aa 85 °C.

® OcHoBHI BHOm amed MHBYTL V HPICHOBOIHHX
piukax i craBkax. Ane € BHJH, AKI MeOIKaOTh
Ha THI COMOHHX BOMOHM, V BOJIOriH semmi Ta Ti.
Aneba YHMEAe ACKpaBOro CBiTIA, gyie rapadoi
abo xomopEol BOgH. AJse 3ycTpivaThCcd MyILIeBi
amedH, IM0 *KHBYTL 3a Temoepatypu 58 °C.

e ¥V BHcororip’l migEaTi mam seMmJel 9acTHHH
POCIHH BHKOPHCTOBYIOTHECH KOMAXAMH AK Micoe
nusg rogisiai abo poamEokeEHA. THHOBI rpyHTOBL
TBAPHHH B il 30HI BigCcyTHI, OCKINBKH TOHKHII
IIap KaM’ SHACTOrO IpYHTY De3 ryMycoBOr0 TODH-
30HTY MICTHTE MAJIO BiIMepJIHX OpPraHIYHHX pe-
qOBHH. TYVT MOMYTE NPOroLVBATHCS JIHINe KL,
HOM'OXBOCTEH, AKI MeIIKAIOTE 3a TeMIeparypH
=10 °C.

IMonapui Bogm B ymoeax remumepatypu 0 °C
HaceneHl DaraTow i pisHOBHIHOI (AYHOIO, AKA
SKHEBHTLCA BOLOPOCTAMMH.

Mna Toro, mol B yMOBAX Xomony asdeperrtu
TeMIOePATYPY Tila CTANOK, TBAPHHH MAKTE a60
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30iIBIMTHTH MeHepPYBAHHSA OpraHiaMoMm Te-
niua, ado sMeHIIHTH ioro sETpatTH. Ile
HOCATAEThLCA PI3HHMH cIOocoDAME, Hepeny-
ciM, 3aBIAKH 3aXHUCHOMY IIADY 3 MAJO
TeJIONpoBiaHicTIO (IIepeTh, Iip'd, MHEPO-
BHH map). XyTpaHe DOKPHTTA Tila TBADH-
HH TAKOM 3ATPHUMYE KOHBEKIIIHHI TOTOKH,
CIIOBLNILHIOE BHIIAPOBYEBAHHA i BUIPOMIHIO-
BAHHAA.

® BaBIdaAKH XVTPAHOMY IIOKPOBY i3goBa
cobaKa Ha IMiBHOYI MOMKe COATH HA CHIry
3a TeMmmepaTypm —50 °C,

¢ KpTH, TONeHi, MOpMi MalOTE IroJy ITHi-
py, ajle mig MKipow € TOBCTHH map 3HpY,
Axwit gofpe yTpHMYEe TeILIO; MHPOBI 3a-
HacH IMIOepaTOPCEKOIO HIHTBiHA CHATAIOTE
10-15 ®r 3a mMacu Tija 35 Kr.

e Himmiskm nan i KiHAUWK HOCA HE MO-
BMYTE OYTH DOKpHETI Xyrpom abo mip’am
W JKHPOM, TOMY I 30epeKeHHsa TeILTa
B HHX 30epiraerThcda 3aBIAKH PO3IBHHEHOI
CHCTeMH KpPOB'AHUX CVIHH.

® Byxa, XpBicT i1 manw y TBApHH KOPOTIIL
B Tili MicuesocTi, Ie XoJIomHINIE.

e DbaraTo TBapHH PATYIOTHCH Bill XOJIOIY
B3HMEKY CILIAYKOW. TeMoeparypa Tija min
HAC 3HEMOBOI0O CHY ¥V TBAPHH 34 PaAaXYHOK
CIIOBLNbHeHHSA OOMIHHMX Ipomecis Moxe
auuanTEcE go 0 °C (Gabawkm, comi, 6ypi
BeIMeTl, KajKanH).

IIpEeTOCYBAHAEA POCIHH 0 pi3Hol TeMIIepaTYpPH

PociMau OpHCTOCOBYIOTHCA 10 BHIKHBAHHA B MICIHEBOCTAX 3 Pi3HOIO
TeMIIePATYPOID I KiNIBKICTIO BOJIOIM B I'PYHTI.
® ¥ poclaHH B cyXiid mMicoeBocTi Kpanle po3BHHYTA KOpeHeBa CHCTeMa
i MeHmIa ILTOMIA JIHCTH.
e PociavHu v BOJOrHMX 3aTiHEHHX TPONIYHMX JicaX MAOTh JHCTH TOH-
Ke 1 mupoke, B HUX caafo pO3BHHEHA KOPEHEBA CHCTEMA.
¢ HKakTycH B IycTelIAX MalOTh TOBCTI M’ AcHeTi seneHi cTosbvpH 1 Ko-
MIOYEKEH 3aMIiCThE JHCTA. TOMY HABIThH V BeJIHKY CIEKY BHIAPOBYBaHHSA
3 NOBePXHI KAKTYCIB OViKe MAJe.
o [lna 3aXx®cTy Big meperpiBadnfndg i s 3MeHOIeHHH iHTeHCHBHOCTL
BHNIAPDOBYBAHHA V JeAKHX POCIAHH B3aCYILIWBEX MicueBocTeld JHCTA
MOKPHTE I'YCTHM IMAPOM CBITIIHX BOJOCKIB.
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e 1

Lle wikaBo 3HaTH

® Possiemm 1 ma wopsauaa B 1 1 Boxgu, a moriM 1 MO meoro posvys-
HY — B I0e OJHOMY JiTpl BOOH, MH OTPHMAEMO PO3BeJeHHEA B MIIBIAOH
pasie. Heapamawdu Ha e, OTPEMAHHH PO3YHH OY/Ie MATH IMIJIKOM IIO-
MiTHe sabapBiIeHHA. 3BijJCH BHILTHBAE, IM0 00CAr YACTHHOK WOPHIIA
HabaraTo MeHITHH, Hid MinerioEHA JacTEHA MimimiTpa.

Pocanua-gromMunac

e mikasa pocauHa (clakdiyvm), AKA ODPHCTOCYBAIACH 0 MHTTA B
npepiax Ilispiumol Amepurm. JideTa miel pocauEE posMimeHe Tak,
0 OJHH OiK HanDpaBmeEHH Ha cxifn, a immwmil #a saxixy. Mucamusii
npepiif MOMYTE OPIEHTYBATHCA B CTOPOHAX MOPHIOHTY 34 JHCTAM ITiel
POCTHHH-KOMIAcCA. Ale nad camMol POCIMHHE TAKe PO3MIMMeHHS JIHC-
T gae BeJdHKi nepesarm. Bpammni i Breuepi, Koam 6yBae IpoXoJ0THO
i Mano ceiTna, THCTKH go0pe OCBITNIOOTHLCA, Alle NPH LULOMY MAJIO
HATPIBAIOTLCHA 1 BHIOAPOBYIOTH MAJIO BOJIOTH, B HNOJYIeHL TAKOM HA-
rpiBaHHsA | BEODAPOBYBAHHA BiTHOCHO HeBeJIHEE.

Br:konnEni BYJHEK i TelwroTexmika

B yeix ryroukax 3demai Ovmoa OOMHHHX I'HI3] OJHAKOBA: 3Bep-
XY DOHH3Y CHOYCKAKTLCH OpUEpimneni no crexi cord. 11 corn asna-
I0TL co00I0 JHBHY TeILToTeXHiuHY cmopyay. CorH HamiliHO mOKpHTI
DIMONHEEM KJIeeM i BOCKOM, V BYJIHKY 3aKPHBAIOTECA Bel OiinmEH
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i TpimuaN. Temwno, AKe BHALIAEThECA OIOJAMH, BHKODHCTOBYETLCA
nopHicTo. Ha Kpadax ByJIHKA TeMIepaTypa HHMKYA, HiX BeepelwHi.
IIi micoa 3aiiMaloTeE COTH 3 MeloM. TelJonpoBigHICTE BOCKY 1 Megy
MAJIA, TOMY B [NEHTPI BYJHKA IMiIATPHMYETLCA TeMIepaTypa, HeodbxigEa

U PO3BHETKY SA€lb, JHYHHOK, JIAJICUOK.

Piaauna B Temueparypax Kpaie i menTpa syauka sabeaneuve Horo
BeHTHIANI 3aBiaAKH KoHBeKnii. Kpim Toro, B OmonumEiil pogHHL €
rpyoa OmKir-BeHTHIAATOPIB, AKI posMimyloTheda pAgaMH i MaxalwTh
KPHIAME, cHIAYHA Ha Micmi. ITi 6o\ ¢TBOPIOIOTE HOBITpAHI cTpV-
MeHi, TOCTATHI JIA BeHTHIANI] BYTHKA.

TBapHHH Ta eJeKTPHEA
e Iz 20 tEcav Bimomux ckorogHi pud 300 MOXKYTE MeHepDYBATH eJIEK-
TPHKY. Tax, HAUPHKIAL, eJeKTPHYHHE CKAT MOMKe CTBOPIOBATH HA-
npyry go 400 B i ceny crpymy 60 Al
® YoMy nraxu cHoKiifHO CHIATE HA BHCOKOBOJNLTHHX HpoBoxax?
Tinmo nraxa ABIAE cODOKX PO3rANTVIKeHHA KoJa, Omip axoro mHada-
raTo OLIEOIMA NOpiBEAHO 3 OMOPOM IIMATKA IPOBOAYV MIiM JanKaMH
nraxa. ToMy cHJIA CTPYMY, SKHH OpOXONHTE Yepesd TLNo nraxa, € ay-
JKe MaJ0n. AJlle AKINO HTAX BHIATKOBO XBOCTOM a00 KPHJIOM IOTOPD-
KHeThLCH 0 CTOBIA TA B TAKHMI cmocib 3'egHaeThed iz 3emmero, HoTo
Bigpasy Gvae BOHTO CTPYMOM.
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