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[lepen nouarkom poboTH op-
raHiavi poboue micne, sabepu
3aiBl nOpegMerH, od BOHH
He sapaxkcanit. PoaMmimyvil npuaa-
AH, Marteplan, obilagHAHHA Ha
ceoeMy pobouoMy micui Tak, mobd
ganmobirte Ix nagiHHo abo nepe-
KHIAHHIO,

Yitko a’acvit nopajox i npasniaa GeanedHoro npopeienssa qocainy.
OaznafioMca 3 IHCTPYRIIAMK 10 oDNAHAHHA, AKIIO Ue nepenbave-
HO 3ABJAHHAMH J0CTINAeHHA.

féi‘j Iounmman BHKOHYBATH 3a- He Biasogirkafca Ha oTo-
T BIAHHA JHINE [MICIH J03B0O- qH BUIeOMIKCYBAHHA JOCH]-
AV BIMTEA. I1B, AKINO e He nepenba-
YeHO 3IARTAHHAMH J0CTI-

NACeHHA.

[Mosoakea HagasuyHaino obe-

PEAHO 3 PISAARHUMY LHCTDV-

MEHTAMH, BUIKPHTHM BOTHEeM, -' He Topkalica GpyvaHHMH
CHJAAHMM OOCYIOM “H NPHIIALA- ¥ pyxaMu oueil, Hoca i poTa.
MH (TepMOMETpAMH, JIH3IAMHM, He sxuBailt 1xy OGeanocepen-
NOKPHBHHME CKelblAMK), oDep- HbO 1]l 4ac NpoBejeHHA A0CII-
TOBHMH (PYXOMHMHM) YACTHHAMM IMeHb U¥ OJPA3Y MICAA HUX, He
NPUCTPOLE TA FAPAYHMH ITpeaMe- MOMHBIIH PYKH.

TaMIH.




IMix wac npoeefieHHSA JOCHIAIB He JonycKal rpaHMYHEX
HABAHTAMEHL BUMIpHOBAALHUX npuaagis. Crem 3a copapHicTO
BCiX KpinneHs v npuaagax i npucrpoax, He ropkaiica Ao THX gac-
THH MAINHH, AK]1 00epTAOTHECA, 1 HE HAXHAANCH HAJL HUMH. ]

[lig yac BHKOHAHHEA POBIT 3 eACKTPHYHHMH NPHIAJAME He BMH-
Kail [HKepeso cTPYMY B eleKTPHYHEe Koo Bes 10380y BUHTENA.

BuseuBin® HecnpapHIicTs B g [licna 3aKiH4YeHHA A0CTi-
eNEKTPHYHNY OpPHCTPOAX, | | naenna oboB'AakoBo OpH-

o nepedyBawTs M1 HANPY- fepr Ha pobovoMy Mici, BH-
row, HeraiHo BHMEKHH 3epeno mMuil pyvkn. Axmo € neobxignicTs —
ENeKTPOMCHBICHHA H MOBLIOM PO BHIIIM 3 npuMmimenHEs kabinery
e BUHTEeNA. _,,-"II (naboparopil), mod nporiTpHUTH.

HoTpuMylics 3aralbHHX OpPABHAN Oe3neKH MHTTENIANLHOC-
Ti — nporTHnoxesxHol Oeanexwu, AOPOMHBOTO PYXY, KOpHC-
TVBAHHA ENeKTPHYHHMH NpHIaaMH, NOBSJIHKM HA Byaui,
Y AOBKIATI TOINO.

Axmo oig vac JochixeHs TH
OTPHMAELI TPABMY, TPANHTLCH
HENpPHEMHA CHTYALLA 4 B Tebe
BHHHKHe CTAH TPHBOMXHOCTI — He-
raffHoO NOBIAOM VUHTENHA /| VUHTENh-
Ky! [llo 6 He cTanocAa — HaMaraics
He nanikysaTn!

Tepa (T) 1 000 000 000 000 = 10 AOBIIIKOBI JAHI
Fira (I') 1 000 000 000 = 10°
Mera (M) 1 000 000 = 10° Canri (c) 0,01 = 10
Kino (k) 1 000 = 10* Mixi (ma) 0,001 = 10

Texro (r) 100 = 10° Mikpo (mx) 0,000 001 = 10
Hexa (na) 10 = 10° Hasuo (1) 0, 000 000 001 = 10
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BITAEMO HA CTOPIHKAX NIAPYYHUKA F:F
w@ISHKA»! _
[Ixoropiv TH NpoaoBEANI 3aXONAHRBI MAHJIPH CRI- :
TOM HAVEH QizHKH.
Tobi eranyre v npurogi sadyri v 7 kraci eMinas

AOCAIRYBATH iadMH]l ABHINA, ONPpAULORYBATH 1H-
(hopMaIliKD, VCBIAOMIIOBATH 3AKOHOMIDHOCTI NPHPOAH, CHOIBOPAIIOBATH B KO-
MAHJ], pO3k' A3VBATH MpolJieMH.

Tu yAOCKOHANKOBATHMEN YMIHHA MOAENIOBATH, OPraHi30BVBATH, ILTAHY-
BATH Ta NPOBOAKMTH JOCHIeHHA (AK TEOPETHYHI, TAK | NPAKTHYHI), AHAMT]-
BYBATH 1 TAYMAYMTH 3400yTI AAH], APryMeHTVBATH HOKA3IH, PO3B H3IVBATH
thianyH]l 3aAY] PIZHNMHE cllocoDAMH, JACTOCORVEATH HAVEOR]I MeTOIH A0CTi-
IKeHHA Ta IHMeHepH] Nigxoan 10 pos3e’aszanHa npobaem. lonomosxe Tobi B
NLOMY HAI NigpyYeuK v dopmaTi 4]1:

Ha nouaTKy KOMKHOL TeMH HABeJEHO OMIKVBAH] peayvibhTa-
TH HRBYAHHHA.

Troi xii: OagaiioMmca 3 erMH. [lepiognuHo BiACTIAKOBYH,
AKHX OUYiKVBAHWUX PeaviALTATIE BAAAOCH JOCATHVTH.

Ha noqaTky KoM HOM Daparpada noJaHo JIaior MK YO9HeM Ta VYeHHLew,
AKI CTARNATE NpobneMHe JANHTANNHA.

Trot aii: Copobyit ogpasy QATH BIANOBLIE HA NpobieMHe 3ANHTAHHA A0 BH-
FHAYMHTH cBOK No3HILio B auckyell. Hlob nepexoHaATHC L, YH NPABHILHA TBOA
BiANOBiAL, Y JOCTATHLO ADFYMEHTOBAHA, PO3NOUMHAN 03HAROMIEHHA 3 MA-
TEplaloM Nnepmol pyopHKn.

_ ¥ il pyOpHiLl 3anponoHoBAHO JOCTIAN AA8 CAMOCTIHHO-

ro abo rpynoRoro BMEOHAHEA ADO JOCTIAHWILK]L 3ARNAHHEA,
Teol aii: Copobyil caMocTifiHo BUKOHYVBATH 3ABAAHHA, poaMiniedi B wiil py-
opuiti. Moxem BHKOHVBATH OApady BCl 3aplaHHA abo poOuTH IX D0 yepal.
Buaxonywud 3apgaHHA, Tobl nNoTpibHO NepecELAYATHCE ¥V CBOIX BHCHOBKAX,

COPOCTYRATH AG0 MATEEPAUTH ODpROyIeRHA. JonoMoie B LOMY HACTYITHA
pyhpHEa.

AI3HABARCS TyT TH aHAHASI HOBHH | HiKaBuil gna Tebe HABYANLHNA
— MATEPIAd, A TAKOMK NOACHEHHA J0 3ABAHL,

Taoi xii: Onpansoryi caMocTiiino abo 3 JONOMOTOK BUHTEAS /BMHTEILKHA
MaTepian miel pyvopurd. Yurail naparpad akrusgo. Tyr Ta mobaunin 3anmTaH-



Nepeamora

Hf, COOHYKAHHSA 10 BHKOHAHHA NeBHUX 3ABAAHL — AHAMIAVBAHHA OPOYHTAHO-
ro, pobory 3 MaTKHKAMH, rpadikaMy i rabanigamy. Tobl TPAILTATHMYTHECH
AHIMALLIH] KAPTHHKH, 0 + CKHBIAKTE (hisnuni nponecH. JIna nsLoro Hana-
mTyil v ceoeMy ragpxerl GyvHKIW sunTyeaHEA iHGopMaiii aa QR-krogom.

¥ pyvopuui pibpaHo sasgaHHsA, ARl jonoMos#yTe Tobi nepe-
CRIAYHTHCh V TOMY, [0 TH CAMOCTIHHO MOMell NOACHHTH BH-
BYeHE.

Troi mir: lykai pignoriZli AA TOCTARNEH] ZANMHTAHHA.
[Mosepraiica 10 OPOYHTAHOrO, POOH HOTATEHN,

n Haerynaa pybpHEa JjonoMo:e oBONOMITH
AOCTIAHHOLKHME HaBAYKAMH, poborTolo 3
indopmaniew. Bora micTuTe dhianunil 3agadi, 3aBJAHEA

ANA AocAiidedb Ta And poboTH i3 IoOAATKORHMH JXepe-
JaMu 1HpopMalil.

Twuol niv: Hapuaitca poar’ aayeaTn giananl zagadl @ Bu-
KOHVBATH OOCHi/eHHA — e OJlHe 3 HAHBAMKYMAX 34-
BAAHL. ¥ HOPATHCE i3 HAM Tol AODOMOMKYTE IAM ATKEH TA BEAJIBEH, NPHKIA-
au poas'A3VBAHHA 3afga4d. JSagaul nigpmmedol cEAIAMHOCTI NOZHAYEH]
ﬂipnq[-mm‘

==;,-T ¥ mift pybpHuil yaaransHe o MATeRIAT TEMH, 10
BHEYAJMACH.

Teoi aii: CamocTtifino voopaakyvil BHBueHHN MaTepian v suraaai Tabnmmi,
CXEeMH; CHIBELHEeCH OYMIKYVEBAHI PeayJLTATH HABYAHHA 3 OTPHMAHHMH 3HA-
HHAMM, YMIHHAMH, HARHTKAMH.

Y pybprui sanponoHoBAHO 3ABAAHEA, nmoxibEi mo
THX, [0 TH BHKOHYBAB, BHKEOHVBANA BODOIOBE BH-

BUSHHHA TeMH.

Taol xii: Bakosail ni aasganaa. [loniun aaraaeRy KiaekicTs Danis, agy ™
oTpHMaB/orpaMana. Moxanso, norpibHo Mocks NOBTOPHTH Y

B iHTepaxkTHBHOMY ejlexTpOHHOMY fomarky (aami —

&-T0JATOK) E TH 3HARAPIN [IIKABY JOAATKOBY 1H(hopMa-
i, Bigeo gocalgis, ABMLL I Opolecis, U0 BHBYMACII, & TA-
KOME IHTEPAKTHRH] JARJAHHA 1 BOPARN JIN8 CAMOIepeBRIpEH
Ta AOCHLMHHIBEL 3agawi. - =

https://smarttextbook.com.ua/physics/
Poaausait v cobi 4]1-prci gocaiaauka / Jocai i HHI:

HonuTaInRICTE JlanerornAaHICTE HNobpowecHICTH dinoRATICTE
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|~/ MexamiuHa eHepris

BuwmoexyBansHa CHNG

Mexaninnul pyx — 1e aMiHA 3 YACOM NOJOM¥EHHA TLIA B OPOCTOP] BLAHOC-
HO IHINHX Tid. Poaplaiaors DoCcTVOAJARHHE, oDepTANLHHE TA KONHBANLHHH

BHAH MeXAHIYMHOIO pyXy TLm.

lTaudxicme pisHosmipyozo npamosikitnozo pyxy misa — ne disauara
BEJAMYMHA, AKA XapakTepHuave cTpiMiicTs aMinl nonoxeHHA Tina v npoctopl
L

1 moKasye, AKY BIACTAHE NMPOXOAHTE TiNO 38 OJHHHIKD YACY r.r=T. Iena-

KicTs — BEAHYHHA BeKTOpHA, TOOTO BOHA MAE JHAUEHHA (MOAVIL) i HANDA-
MOK.
Pyx marepil icuye caM no cofl. dMina cTany pyxy (IOBHAKOCTI) BiaGyRa-
E€ThECH BHACTLJIORK B3AEMO/IL.

Inepyin — asepuine sbepeeHAE TiAOM cTaHY cnokow abo npaMonidifinoro
H PIBHOMIDHOIO PYXiB, KOJH HAa HHOIO HE Ji0ThH 1HII Tina abo Ji8 TLA CKOM-
NEHCOBAHA.

BeanunHow, o XapaxkTepHave Baaemogiw, € cuaa. Oguennsa cuan —
HeloToH, 1 H.

Cuaa maxinnsg Xapaxrepuaye rpapitaniiiny ssaemogio. [ snsnavawTs
3a opuyno: F__ = mg, ge m — Maca Tina, § — OPHCKOPEHHA BLILHOTO
NAXIHHA.




MNoaTopeHHA

. HesaromicTe

Cuaa npyxHocmi BHHHKAE BHACALOOK AediopMalill TA 3YMOBIEHA 1EKTPO-
MATHITHOK BIAEMOJI€0 YACTHHOK peuoBHHH. [la8 npyiHol B3aeMOall BHKO-
HYETECA 3aKoH I'yvka: F = h:_r. ne k — rKoefhiniedT NpyRHOCTL, X — JiRifiHe
BHIOCBIKEeHHA YH CTHCHEeHHHA TLMA.

Baza — cuna, 3 K00 TLN0 v Dol TaxiEea 3eMai aie Ha onopy abo nigeic.

Cuau mepma (COOKOW, KOBIAHHA, KOYEHHA) — 1@ CHAH, I0 YHHATL OO1p

BLIHOCHOMY NepeMIleHHID OJHOro TiNna no nopepxHi immoro. Cuna repra
kosaaHHA: F =uN, 1e N — cuna HopMAILHO] peakilii onopn, | (M) —

TR KO8

Koehlilie T TepTa KOB3AHHA.

F
Tuck TBepAOro Tila HA NOBEPXHIO BH3HAYAETLCA 3a hopMya0: P= 3 ne

P — THCK, F — cHJIA, AKA JI€ NEPHNeHREVAAPHO HA DOBEPXHID, S5 — NJ0I0A
nopepxHi. OQRHANEe THCKY € Nackank, 1 [la.

Piguan i rasy nepefanTsh CTRODIOBAHMI HA HUX THCK B YCiX HANpAMEAX
oanakoBo (saxon IHTackann).

Tock BeepeaHHl piAnHEH (FAPOCTATHYHHE THCK) 3VMOBIASHHH CHIOK TH-
AIHAA, 3aNeXATh BijJl FYCTHHR PIARHEMA p | BHCOTH CTOBNA pianHEA h: p = pgh.




MNosTopeHHR

Tuck razis syMoBIeHHR yiapaMy Monexya ob cTiHKK nocyIHHN.

IMia giew 3eMHOTD TASKIHHA BEpXH] APH aTMoChepH THCHYTE HA 11 HHARHI
MAPH, VTROPIOIOYH amaociepHUL Mmuck.

Cusng Apximeda (BHIDTOBXYBANLHA CHNA) Aie HA 3aHypeHe ¥V pianHy (abo
ras) Tino, BUGHAYAETLCHA 34 hopMynoio: F = p pglfr, Ae p — FycTHHA PLAMHH
(raay), V,f — 0f'eM TiIAa, 10 NOBHICTI 3HAXOAWTLCA B pianHl (rasi); HanpaM-
MEHA BEPTHEAILHO BrOPY 1 NPHEKAANCHA 0 HeHTPY SGAHVPEHO] YACTHHHA TiNA.

Mexaniuna pooma (A) — GizvuEa BeIHYHHA, AKA XADAKTEPH3YVE Nepe-
MIIeHHA ML Q€0 CHAH H BHAHAYAETHCH Jo0VTHOM CHAM HA ODepeMilieHHA:

A=F-zg Oguanns poboTe — govias, 1 llx=1H - M.

ITomyxnicme (N) — tianuna BeITHYHHA, AKA XAPDAKTEPHIVE IIBHAKICTE
BHKEOHARHA podOTH | BH3HAYAETECA BIHOMIEHAAM pobOTH 0 YACY, 34 AKNH 11

A . i
Oyio BHHEOHAHO: N =T. Oannunsa norysHOCTT — Bat, 1 E’:I:"=1'H—‘
c

Buxonaua pobora gopieaioe amini eneprii: A = AE.

PoapiansoTs ABa BN Mexanivnol egepril. fTomengiaasna enepzia — ne
eHepria BaaeMoail Tin abo 4ACTHH TiJA, AKA BHIHAYAETHCH IX BIAEMHHM II0-
noxennam. [ligsare Hag 3eMIe0 TLIO HA BHCOTL A MAae NOTEHILIANLHY eHeD-

P
rivo E_= mgh. Ipy:xuo0 ,J:Euq:u:n]':nm.:m:rEr-ﬂlﬂi2 (poarArdeda abo cTHCHEHA) NPV HHA
; . kx _
MAE NOTeHIianbHY eHepriw: E, =—§—. Kinemuuna enepezia — ne disaaaa

2
, mu
BENMYMHA, AKA XapaKTepuave pyxome tino: E = ~a

Jaxon s0epemeHdA | nepemBopeHHR MexanivHol enep2il: v evereni Tin, axi
BIAEMOIIIOTE OJHE 3 OJHHM TINBKH CHAAMH NPYARHOCT] TA CHAAMHM THXKIHHA,
NOBHA MEXAHIYHA EHEePria He aMinweTsECA. ERepria He BRHHKAE 1 He AJHHKAS!
BOHA JHIIE NepexXollThk 3 0AHOI0 BHAV B iIHIDHA — e divHAAMeHTAJILHHH 3a-
KOH MPHPOIH,

IMIpuerpol, npHaHadeHl 408 NEePETROPEHHEA CHAH, HASHBAKTE NpOCMUMLU
Mexanizmamu. Jioler NpocTHH MeXAHIIM He ac BErpamy B poboti. ¥ criak-
K¥ pa3iR BHTPAEMO B CHJL, V CTINEKH 3 pa3iB NporpacMo v BlACTAHL — e J0-
Aome NPasuIo Mexaninu.

Roedvigienm xopuchot dit (KR]) — ue hianuna se1HMHHA, 10 XAPDAKTePH -
aye epEKTHEHICTE BHKOPHCTAHESA HAJAHO] MeXaHIaMy eHepril 1 YHeeasHO J0-
PIBHIE BUAHOMEHHK EKopHcHOl pobotR a0 BRTpatdeHol (noeprol) poborn:

R BTN Y
L7




TEMA 1. BHYTPILWHS EHEPTIA.
TENNOBUY BANAHC

TUMW HABYMLLCH:

o

o
w

BbMpaT™ NiaHasanbHy CUTYaUD, AKY MOXHAE PO3A'A3ATH A0CHOHNLBKAM
cnocoBom, DOpMYyNIOBATH BHCHOBKM, MNPE3IEHTYBATH PE3ynuTaTth, 34in-
CHIDBATH CAMOaHan I3 AoOCRAHWLBEDI AIANLHOCTI;

ONpaubL0OBYBATH, CUCTEMATWIYBATH Ta NpencTasnaTH iHGOopMalin npu-
POOHWYOrD aMmiCTy,

hopmynioesati npobnemy i cbupaTy cTpaTeril il po3R'A3aHHA;
OOCAPRYBATH NPOUBCHK, WO CYNPOBOAXYIITHCR BALINEHHAM | NOrMUHAHHAM
Tenna,;

CKNANATH RIBHAHHA Tennosoro Ganaxcy,;

PO3R'AIYBATH (MianyHl 3anayl HA BMAHAYEHHA BENHMYKH, L0 ONUCYIOTE NO-
rMAHAHHA/BAOINEHHA TEMNA ¥ NPOUeCcax HarpiBaHHA/ OXONOMxEHHS,

TU 3PO3YMIELL:

|

W

W

WD 8iA pyxy | B3aeMonil YaCTHHOK PEYOBWHK 3ANeXaTh i arperaTHHA CTaH
Ta BHYTRILUHA @HEPTia;
WO CepRAHA KIHETHHMHA BHEDIMIA PYXY YACTUHOK DEYOBUHIA BUIHAYAE I TemMnea-

parypy;
HOMY POILLMPIOKDTECA TiNa BHACNIAOK HarpiBaHH?A,

LD 3MIHMTIH BHYTDILLHKD EHEDMO TUNa MOXHAE BHACNA0K BUKOHAHHA poboTH
abo HarpipaHHA,;

WO TENno MOXHa Nepenasaty TpesoMa cnocobamu: TennonpoRiaHICTIO
KOHBEKLUEKD T TENNOBEWM BUNPOMIHIDBAHHAM;

WO 8 TENNQIIONBOBAHINA CHCTEMI BUKOHYETBCH TENNOBWA Ganawc.

THU 3MOXKELL:

o

wl

onucyeaT OynoBY | BNACTHBOCTI PEYOBHMHK, BUKODUCTOBYIOYM NOHATTA:
ATOM, MONSKYNa, TENNOBKA DYX, MEXKMONEKYNIRDHA BIAEMOOIR;
NOACHDEATH TENNORI NPOLECKH, 3ACTOCOBYIOHK NOHATTA | BENHYKUHW: TENND-
Ta, BHYTRILUHA @HEDri|v, TeMnapatypa, TennonpoBiaHIiCTL, KOHBEKLIR, Te-
MNoOBE BUNPOMIHKBAHHA, TENNOEMHICTE, NATOMA TENNOEMHICTG;

BURBENATA EMOWAHO-UIHHICHE CTABNEHHA A0 IHOMBIAYansHOI/CNINLHOL Oi-
ANBHOCTI TA AOCAMHYTHUX PE3YNLTATIS.

= n

el ||
.

-
-




§ 1. A0CNIAXKYEMO YACTUHKH PEYOBUHN

PeyoanHin CKNananThCR 3 aToMiB | monekyn. ATom —
I3 AApa W enexTpoHie. Hapo — I3 npoTodia | HeATpO-
Hig. Mpo ue MK Ai3HANKCA Ha YPOKaXx NPUPOOHNYMX
kyvpcie, diavkn | ximii. Hegxe £ WOCkL, 40ro MU He
aHaemo?

Tak, aHaemo M Barato, a OT 4Y¥ MOXEeMO
NOACHATIA, AK CAME BYEHI JI3HANWCH CTINBKK
iHhopmani npo GyaoBY PEYOBMHMAT

[ Rocnan# |

n [lepexonaiica, Mo peMoBHHA HE CYIINBHA, A CKAANAETHCH i3 ApIOHHX Yac-
tuHOK. [lnan gocaimsxennas i obnagaanasa qobep caMoOCTINHO.

E Hoeean eKCHePHMEHTANLHO, 10 BIACTAH] MM JACTHHKAMM DIAHHM MEH-
mi Bifg BiiIcTAHEH MiX YACTHHKAME raay, ase Glusiri 3a BiacTani Mix gac-
THHEAMH TBepaol pedosHHEH. [Lnan pocaimsxenna @ obnagHanaa gobepn
CAMOCTIIHO,

ITpe meopiw Gydoeu pevosunu. Ilpo byaopy peqoBual TODI BigoMO 3 ypo-
KIB NPpHPOIHAYRX KYpclie, iapkn Ta XiMil. 3 KOXKHHM POKOM TH Po3ilHpo-
el ceOi apaHEA. Tak 1 B9eH] BIA NPpOCTHX JAOCALIIR | CcHIOCTEpeEeHb NepeXo-

AWM A0 V3AradbHEeHb i YIODAAKVBAHHA BigoMocTell npo GyaoBY pevOBHHH
OPOTAroM EinbKOX cToNiTe. AK TH gyMaem yoMy?

[Mpunymensa npo Te, W0 peHOBHHA HE CYULNLHI, A CKAAJAKTLCA 3 Api6-
HHX YACTHHOK — ATOMIE, BHCJAOBHE Ie JABHBOIpenbKRH thinocod JdemoxpiT
(npubinnaro 460-370 pp. Ao H. e.). A or nofavanTH ATOM, ChOTOTPAGYEBABIIR
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ftoro, sganocs ax v XX croairri. Toal 3 6yno 3'acosano, mo aroMm i fioro
AAPO MAKOTH CHKAAAHY OVAOBY 1 AP0 MOMKHA PO3JIAHTH HA OKpeMl 4YACTHH-
KH; o ApidH]l YACTHHKH, 13 AKHX CKJAAJAKNTECHA ATOMH 1 A/pa, 38 NeBHHX
VMOB, MOMYTE 3MIHIOBATH CBOE Micle nepedVBAHHA 1 NMepeTBOPIOBATHCE
oaHa Ha omAy. i npomecn cynmpoBOEYVIOTECA BRALIeHHAAM abo NmoramHEaB-
HaM nopuii exeprii — wkpaarta. Koue Biakpurta v Bueuenuni Oyvgoan pe-
HORMHH NOPOMYBAIO HOBl HAVKOBI HANPAMKH B HAVIL, 3oKpeMa Yy (aammi
(man. 1.1).

docnigxyemo Gynoay peqosMHM
HA WEOMY piasi
" EnexTpoH
N N = m— ‘
'lll"--"rt""l-:"' =
. o
._j e @ Heiitpo
; = - Il‘:-l:l-:-l-:l-:l-: . nFH:”nH
. T e
MonegkynapHa  ATOoMHA | AOEpHA KaanTosa
(rizmka driamka thianka
Man. 1.1

Jna BHBYEHHSA TONJOBHX HEHIN HAM JOCTATHLO OAHAHOMHTHCHL 13 NOAO-
HEeHHAMH MOAFKYAApHO-Kinemusnol meopil (molecular kinetic theory) By-
noen pedoeHEH (ckopoderno MKT). Ha axi npunymenss tTele HAITOBXVE
HAGBA Teopil? A UM aMoMeIl TH HABECTH APryMeHTH, Akl niaTeepa#svioTh
il ocroBH] nonomenuna? A BOHK Taki:

1. PeuoBHHA CKAASAETHCH 13 YACTHHOR (MONSK Y, ATOMIB, IHIITHX YaACTH-

HOK ).

2. HacTuHEH pevoBHHH nepedfyBaoTs v OeanepepBHOMY XAOTHUHOMY
(GeanaguoMy) pycl.

3. HacTHHKH pPeYOBHHH B3AEMOAINTE MM C0DOK — NPHTATVIOTLCH
i BiAITORX VIOTLCH.

¥ TOMY, 110 pEUYOBHHA He CYLLILHA, TH MOl NepeKoHATHCH CAMOCTIN-
HO, BAKOHABIIN gocaig (man. 1.2, c. 12). Poasean ¢apby v Boai, nabepn poa-
YHH ¥V DINeTEY 1 JoJal KindkKa HoTro Kpaneis v BeIHKY NOCYAHHY i3 BOJOID.
Cnocrepiraft 3a THM, o BiabyBaeThLCHA, 1 Uepe3 JeAKHH 4ac TH nmobavymlin,
10 BOJA cTAHe plEHOMIpHO 3athapboBaHO0,

Homiprvia, npo mo ue ceigunTs. Conpobyvil noAcHATH Le ABHINE.
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= _MepernfaHe B @-000aTKY aHIMALIAHY MOO2Ns Npouecy

E,-.nm:pyaﬁ'n.n.

Hemme audyvail eBiguuTs Opo Te, IO
PEHOBHHH CEAAAAITHCH 18 ApIOHMX YaCTH-
. HOK, Kl CAMOCTIHHO, BLILHO OOCTIHHO PY-
xawrhkeda. Cnocrepeed s 28 ARNILEM TH-
thyail Jae MOBIUBICTE OLIHHTH INBHAKICTE

5 L‘!“ il nporikanua v pigusax, rasax i Teepaux
Y| TiIaxX, ¥ TOMY YHCHI 34 pilaHo]l TeMOepaTy-

pr (Man. 1.3).

Man. 1.2

Awndyain (diffusion) — aaaemonpo-
HUKHEHHA YACTUHOK OAHIET peYoBW-
HI NOMIN YACTUHKAMM IHLLIDT,

Dudwain: £) — 3anax napdymia y nosi-

TR MO PIOETLCR LLIBWOKD,

SONOTO

BasemMonpoHMEHEHHRA
Ha 1 MM 33 5 poxia

@- — BIZEMONPOHWKHEHHA aToMIB 30- ﬂ — ¥ rapasin soal npudy3ain sigbysa-
NOTE | CEAMHLKD Y TBEDOWXY TINEX — OYXE ETbCH IHTEHCHBHILLE, HIX Y XONOOHIA
NOBLUNLHO;

Man. 1.3

Axumu € wacmunxu pevosunu? Pianra JocHiEVE CTPYETYPY PIZHHX
pPeYOBHH DAZOM 3 TAKHMH HAVEAMHE, 3K MolexkyvaapHa Glonorig, diamvyHa xi-
Mia | ximiuma dizpka. ¥Yuenl seTaHOBILTH, IO YACTHHEM, i3 AKHX CKJAALA-
KThCHA PEYDBHHE, — L amomi abo Morexyau, oHy TONO.

¥ 1911 p. mizkuaapoaAHIA rpynl BYeHHEX 01 KepIEHALTEOM AHIIiACEKOro thi-
anka Eprecra Pesepdopaa B peayabTaTI CEAAMHAX eKCOEPHMEHTIB BIATOCH
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BCTAHOBUTH, H{OBIEHTPlATOME e MATEHBKE AJP0, Y AKOMY 30Cepe e Ha Malixe
BCH MACA ATOMA, A& HA KPAK ATOMA eNeKTPOHHHME obonoHKEAME 0DepTAITLCA
caexkmponi. Aapo aToMA CKAAJAETHCH 3 NPOMONIS TA HELMPONIS | BAPALKEeH?
noauTReHO. [IpoTORR MAKOTE TO3RTHBHEAT eNeKTPHYHNI aapan (+), enexkTpo-
HR — HeratHeHAN (—). HefiTpoHn eneKTPHYHOTO 3ADALY He MAKOTH — BOHH
HedTpaabsHl (Man. 1.1). CrifkicTs aToMa 3abe3neuyETRCH EIEKTPOMATHITHONID
BIAEMOJIEND: NPHTATAHHAM MIX pPlaHOHMEHHO JApALMeHHMH YACTHHKAMN
H BIAIOTOBRXVBAHHAM OAHOHMEHHAX.

iﬂE‘DEI‘J‘IHHh B e-A00aTky adiMmalmmHy monens Oynoam 5_

we  ATOMa (1.2). E ¢

3a IeARHX YMOB BJIeKTPOHN MOKYTE « IOKWHYTH ATOM s | NPHEIHATHCS 10
immoro aroma (maa. 1.4, €9) abo crarn siasnumy (man. 1.4, §3). Atom, mo
BTPATHE £JIEKTPOH, CTAE NOZUTHEHO 3apAAMEeHAM | Mac HAZRY nojumuenui

uou (cation). AToMm, 10 TPHEAHAR BJIEKTPOH, — Nezamushuiz o (anion),

SABAAKH eeKTPHYHIA B3acMOoAll ATOMH 1 MONERVIH ¥V TBEpPAOMY CTAHI MO-
HYTh YTEODIOBATH CTIHKY KOHCTPYEILLO — kpucmanivmi rpamu (crystal lattice).
¥ Metanax, HANPHEAAA, IPATH YTROPEHO NOZHTHEHNMH HOHAME, MOMIMN AKHMH
BlILHO PYXaWTHCH eeKTpoHH (Man, 1.5). Taxka Oyaosa MeTauns sabeaneaye im
pAa OCODNMHEHNX BAACTHROCTEH, 30K PEMA TEILT0- TR eeKTPONPOBLAHICTE.

® Enexipon
@ MNpoToM .,ﬂu,u,auuﬁ BNeKTpoH

Man. 1.5, KpucraniuHi rpat;

Man. 1.4. MoHn: | — NO3UTHEHI ROHW;
£ — neratvenwit; ) — noauTuBHWA 3 — BinGHI ENEKTHOHM

€ npocmi peuoBHHEH, AKL CKAAMAKTHCA 3 ATOMiB oxHOr0 BRAY. Hanpuknan,
rasy — KHCeHb, A30T, reliifl; MeTaANH — 30J0T0, Miflh, CEHHelNL, ANOMIHI#R
Ta iHur. ATOMHE OHUX PEYOEHH MOMYTE 00 EAHYVBATHCH 3 ATOMAME IHIINX,
VTBOPIOYH MOACKYAN — CTPYRTYPHI HACTHHKEH cxAadiux pedoBHH. Tarkn-
MH €, HANIpHKal, Boga, cUlb, cOMa, OVKOp.
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Jna nosHaueHHA ATOMIE BHKOPHCTOBYIOTE cneliankHi cumeonun. Hanpu-
knan, He — cumeon aroma l'emw, O — aroma Oxcureny, C — Rapbony,
H — lI'iaporeny, Na — Harpiw, Cl — Xaopy (Man. 1.6). Koxaa Monergyaa —
e nepHA KoMOiHALLLA aTOMIB: 'IZIir — MOJEEYI8 KHCHI, Hiﬂ — goan, NaCl —
KyxoHHOI coal.

Man. 1.6. Hazewn 306paxeHi pedyosrHW (i aTOMM, i3 AKX BOHW CKNANANTLCR

Monervna e HAHMEHIIAM HOCIEM XIMIYHWX BIACTHROCTEH peuoBHHA. dKmo
POIKNACTH BOJAY HA KHCEHL i BOJEHL, TO PEYOBHHH, 0 YTEOPHJHCA, BEE
FOBCIM He HAAAVIOTE BOAY — [1e FA3H KHCeHE | BOJIeHb. ATOMH, V CBOK Yepry, €
HAINMEHIITHMH HOCIAMHY BIACTHBOCTEH THX eONEMEHTIE, AK] 3 HHX CKIAJIAIOTHLCH.
Monexymu iBDAl CKIAAAKTECH 3 AECATKIB ATOMIB, HANPHKJAAL CAXAP0O3a — MO-
nexviaa gvepy (man, 1.6, ﬂ}. ABO HABITE | COTeHL THCAY ATOMIB, HANPHEAANL
JHK — moneryna, mo nepefae cNATKOBHI KOJ MHBHX OpraHiaMmieg.

Iz 118 eugis aroMie, oo icHVIOTE B OpHpoai, Mmoxe 6VTH YTBOPEHO Milb-
AOHR PLOHOMAHITHIUX MOJeKys, 1, BIANOBLANO, MOMKHA OTPHMATH MLILHOHH
PIZHOMAHITHAX PEYOBHH.

Icayiors aroMm i MolnerynH, Akl B minomy, Gyavus HellTpanbHHMH,
MAKTH SMilleAENH PO3NOALT EIeKTPHYHOTO 3ADALY — 3 0gHOro GOKY HeraTHB-
uuii, 3 inmoro — noanwrnsawuii, Ix sasusawoTs dunoaes (dipole). Mosexyaa
BOJAH BHACHIJIOK HECHMeTpHYHOI OVIAOEH € gVi:kKe CHALHHM AHnoaesM. Cnpa-
BA B TOMY, N0 aroM Orcureny neperarve ao cebe enextposd Big Niaporeny
i cTae HeraTHBHO 3apAxxenuM, a igporen, AUl BTPATHE efeKTpoH, Haby-
BAE NO3IUTHEHOrO 3apaay (man. 1.7, @}. Ta cropoHa MOMeKVIH BOAH, B AKY
aMmimeni aromu I'iaporeny, MAE CHIBHHE NOIHTHEHHMHA 3apAd, & TPOTHIEMK-

HA CTOpOHA, e poamimeHnit OKcHI'eH, — HeTATHBHHHA (Man. 1.7, @}. XO9A
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B IiToMYy MOMEKYI8 BOAN 3AMTHIIAETLCH EAeKTPHYHO HeliTpansHow. Baacaui-
NOK TAKOL OVAOBH MOJIEKYJ BOAM UA PEYOBHHA MAE pAA VHIKANBHHX BJIAC-
TeocTel. Hanpukaaa, soga ¢ qobpum poaurHEHKoM. [lparagai, Aax Jerko
B HIi pOdYHHATHCA OVKOp 1 ciak (Max. 1.7, ﬂ}.

Oxcured

& =

(&Y @
i |IIII|

Moporex | Maporex
EnexTpoHi

o lNoporeny © o

Man. 1.7. £} — nepepoanogin enexTpUMHONo 3apaay 8 Monexynl Boam;
@ — OMnons; 8 — MEXaHI3M PO3YHUHEHHA KyXOHHOI Coni Y BOA

CxeMaTHYHO Ha MAAKHKAX ATOMH 2300DAMKAKTE V BHIAALI KYALOK, X04Aa
HACNPABHl BHYTpilnHEA Oy I0Ba pedoBHHH € iHmow. CygyacHi TeXxHonoril 1a10Th
MOMUINBicTs gocaiauTn Gyaosy aroma, cororpadyear fioro (Man. 1.8, ﬂ]
1 HABITE CKJACTH 3 OKpeMHX ATOMIE HORl MaATeéplanu (Mag. 1.8, @'_I

Man. 1.8. {§ — csaitnvHa opradivHol monexynn nextauexa (CH ).
IHNIY — MOAENL WIET MONEKYNK: Cipi kynskM — atomu KapBowuy, Gini —
Maporewy; (£} — #anoob'ext — rpaden

KeanTora ianka YTOTHRJA VARJISHAA BYeHRX npo aToM. Poapaxvekn no-
KAJANH, 10 eleKTpOoH B aToMi Nigporeny 3a oiHY MINGHOHAY 0K CEKYHINR
noBHHeH apobuTH Mineapg obepTie HABKONO AAPA, TOOTO B IPpHHHATHOMY ANA
HAC MacIlTabl 4Yacy eJleKTpOoH MAB OM Mal¥e OJHOYACHO NepedVBATH B yeix
TOYKAX CBOE]l TpaeKTopll. ENeKTpOHH ATOMHHX O0DOJIOHOK GriflHO 3 KBAHTO-
RO Teopleln HYIORA peYoBHAHEN BEe DiNbIIe HATAAVIOTHE XBHJIL il VTRODIOIOTH
TAK 3BAHY ENeKTPOHHY Xmapy. Poamip HafiMeHmoro, Haitnermoro i Hafino-
muperimoro v Beecgiri aroma ligporesy ¢cTAHOBHTE OJAHY ASCATHMINLAPI-
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HY aoa Metpa (1 - 107" M). Poamip sapa aroma npnbaaago B 10 000 pazis
MeRmEi Big poamipy aroMa. [lna nopisHAHHEA: AKOH BCl 1eKTPOHH B ATOMAX
poamicTiian GeanocepegHbo nobanay aapa, 7o of’em Tina gopocsaol THOIHHE
macow 80 gr amenmueca 6 go 10 mm® (kvonk 3 peGpoM 3aBaoBRER = 2 MM).
Miz: agpom aToMa I eleKTPOHHHAME 0DOJIOHEAMHA — BAKYYM, ToDTO OyeToTA,
ANe B HIH fie eJeETpHYHE MO,

¥ 1981 p. Gy10 cTEOPEHO CKAHVBAILHME TYHeILHHH Mikpockon i a'ssm-
JACHA MOMIHBICTE MAHIOVIKNBATH OKPEeMHMH ATOMAMH Ta OTPHMYBATH MAaTe-
PIANTH 3 VHIKANBHHMHE BJIACTHBOCTAMH — Haxomamepiaau. I[pedike nawuo-
(v nepexnani 3 rpelbrol «FHOM, KAPJAHE+) O3HAYAE «0QHA MinbaApaHas. Bin-
noeigHo of’exTy, v AKHX xoua 6 oguH i3 Aigifinux poamipis #He nepeblnbinye
100 uasomerpis (100 - 10* M), HAsMBaAWOTE HaHood exmamu (Manx. 1.8, @}.
Tari napoob’ekTH € HeaaMIHENMH ¥ Daratsox cipepax. Hanpuxnag, ana sa-
nucy imdopmanii, AAMKe HA HeBeAHKLH niaomll MoXHA poaMICTHTH AviEe Dara-
TO HaHOooD ekTiB. AbD0 v MeIHIIHHL, Koan norpidao, mobd sanood KT NPOHAEK
VOyas-AKY KAITHHY oprafdiaMy. HaHOYACTHHKN JIOKCHAYV THTAHY MOMKYThL poa-
KJAAJATH BOAY HA BOJIeHE | KHCeHE 17 A1€10 3RHYANHOro COHAYHOrO cB1Taa. Hac-
THHEH ripogobroro HaHONMOPOINKY, HAHECEH] HA NOBEPXHID BAYTTA 4H OJATY,
HAJAKTE IM BIACTHROCT] He « DoATHCA» aabpyIHeHHA TA HAMOKAHHA.

Lle anme KOPOTHHR OrOaa NP0 AedKi YACTHHEN pevoBHHEE. M#i me nosep-
HEMOCH [0 NLOro naparpadga nig 4ac BEHEYEHHA TEII0ERX TA eIeKTPHYHHX
npoiecin y peqoRHHI.

ﬂ Ari gayry, KpiM QizvKl, BHEYAKTE OVA0BY peHoBHHA Y

H HAx poammmdipyeati abpesiatypy MET? Hrl me diasrdHi
BIAKPHTTA 1 JocaieHHA NpHcBAYeH] Dyaori pedosnEAT

ﬂ YnM migpiangeThed MOOeKYIA BiJ aToMa? 306pasn CXeMATHYHO MOJIEKY-
NH BOAH, KHCHIO i BYTIeKHCI0I0 rasy.

H HE T# noacHHm ABMIe 1udgyail " ATHENACHHEY /T ATHEIACHHI?

PO3B'AAHHN SALOAMI

B Cropucraiica e-aopatkom, wob npuragama o 3i crenedami (1.3).
==

[pubauano oQiHETH pOSMIpH MOJASKYI MOMKHA JABAAKH JOocaigy, mo
nepme Hye mpoBejeHAd HiMenskMM hizunkom B. Penrrenom ta fioro
aaraificeruM Koaerow 1. Peneem. Hemo kpanausy onil nomicTHTH HA
HHCTY BOAY, [0 MAE JOCTATHIO MAOMULY NOBERXHL, TO OMiA OAPA3Y POSILAN-
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BETHCHA, VTBOPHBINH TOHKY MLTIBKY 3ABTOBIMEN B OJHH map Moaeryn. Ilo-
AIDHAM YHHOM POSMIIVIOTHECH FOPOINHEN HA NoBepXHI cToay (Man. 1.9).

Man. 1.9. Mn.qﬁmtmﬂd-u-m m:mﬂwnﬂpuuru wapy

HaliMeHIIY TOBIIHHY TAKOL NAIBKH MOMHA NPHAHATH 38 JiaMeTp MOJe-

Kvaun oaii. 3Hanun ob’ e EpananeEn (V) 1 BRMIpSBIOH NI0INY MAIBKH 348
Vv

MAKCHMANLHONO posausania onil (8), a sigpomennn o EE MOMHA BH-
JHAYMTH poaMip (fiamerp) Monexvn onii. PeayvasTaT ogHOro 3 gocnigis
OVE TAKMM: 008 Kpanaueay, mo mata ob’em V= 3,6 - 107* en®, nanowma no-
pepxHi naiskn cranopnaa 90 cm®,. Bnomay giameTp Moaexvan omil.

BUKOHAW OOCNIAXEHHA

Brrorvil Jocaian 3 AOTPHMAHHAM NPpaBRd De3nekl MATTE M AILHOC T

Poabprakai Tpoxn nappyMie B ogHOMY 3 KYVTKIB KiMnati, Joueraiica
NOARH JANAXY II€] PEYORHHH B IHODIOMY KVTKY KIMHATH (AKIO Npammo-
ETe BABOX, TO MOMHA CTATH Ha PiZHHEX BiACTAHAX Bl NaXy4ol peYoBHHH
i MopiBHATH YAC MOIIHPEeHHA 3anaxy). Ax MoMHA DPHCKOPHTH NPOLEC
audpyail 8 qeomy gocaiai? YUn e andysis oCHOBHOK NPHYMHOK POSNOBCHD-

AMEHHS SANAXY B [LOMY BHIAIKY T

ONPALIIOW IHOOPMALIKD

v Poanouny creopeHHA denbyKa « PeuoBMHA: 3HAHOMA i TAEMHHYA»,
v [lobepn uuTaTH i LocTpanil HA DiATRepAXReHHA TOTD, MO ATOMH H MO-
JEEYIH ONHCAHO B JiTepaTYPHHEX TBOPAX, 200paeH0 HA KAPTHHAX, MAD-

Kax, BiaobpaseHo B CEVALNTYDAX TOLLO.
« Hiauaitca Giasme npo apaueHdn audyail v npoueci AMXAHHA 1 TPABJACHHS.

r Mepernsys B 8- 00aTEy cuMmynauio «docnimpeyemo oudyaios (1.4).

OUIHW CEBE

B Bukonait B e-noOaTey 33B0aHHA ANA CAMOOLHIoBaHHR (1.5).
-




§ 2. AOCAIAXYEMO ATPETATHI
CTAHUN PEYHOBUHN

-

A OT WKABO, Y 3MO¥EL TH NOACHK-

TW BNACTUBOCTI ArperaTtH1X CTaHiBe,
BMXOOAYM I3 nonoxeds MET?

Hoeean abo copoeTyvil Te, Mo TEepal/ piaki/rasveari pevoBHHK: 4) MAIOTE
macy; 6) aafiMaoTs i abepiraoTs of’em; B) MawTs thopmy it abepiramnTs ii.

Burkopucropyi obnagrannn, sobpaxene na manonry 2.1, abo gobepn ca-
MOCTIHHO.

Iepexonyemocs, o LACMUNKY PEYOSUNU PYXAIOMBOR | 83aeModiomb.
Ia nposapoM pyXy i B3aeMolil YACTHHOK pPevYOBHHN Mix cobol TH BRAEe 03HA-

fioMuBCA 03HATOMHIACH HA yporax disuen B 7 kaaci. [IpuragaeMo pasoM.
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MNpuraagamoun cuay i gedopMyousn Tilo, MH MAEMO COPABY i3 clLTAMM
NPHTAMAaHHA | BIJINTOBXYBAHHA MI¥ YACTHHKAMH pedoBHHM (Mman. 2.2).
Himo Tino CTHCKYVBATH, TO BiACTAHE Mid MOJeKVIAMHE 3IMEHIOVETLCH, 1| BOHH
NOMHHAKTE RIAMITORXVRATHCA OAHA RIJ 0AH0l, Mo 3HOBY 3IAHHATH Monepe-
JHE NOA0KeHHEA 0 Jedropaalil. Hximo & Tino po3TATVBATH, TO BLACTAHE MiMK
MOgeKviIaMH 3DLILIMVETHCA, | BOHM NOYHHAKTL CHILHIME NPHTATVBATHCE

OAHA 10 0JHOI, H100 3AHHATH NOJ0MeHHA, AKe BOHH IANMATH J0 JedopMaii.

OckineK® ¥ plaHAX PevOBHH i CHAR MOMYThH HADYBATH plaHoro 3aHa-
YeHHA, TO il peaynbraT Oyle piaHAM: € MaTepiaan, fAKi micads NpHNHAHEHHSA
soBHimHELOI mil, mo Ix gedopMye, DOBHICTHO BIAHOBIHIOTH cBOKW QopMy (Ix
HAZWBAKITE OPYVAHAME); T1, 110 He BIAHOBTIONTE (POPMY, HAGHBAKOTE ILTACTHY -
HHMH; & T1, AK]1 B3ATAN] He NPOTHALIOTE NPHKIAJCHIR cHal H pYHHEHVIOTBCH, —
EPHXEHMH.

VML
FEVMVTEREI LR

']HI' PEUVURVIEA

T

xr

Man. 2.2. Nopiexsi po3TawyBaHHA YACTUHOK DEYOBMHK NICNA NPUNWHEHHA
PO3TANYBAHHA METANSB0I NPYHRHW [a] Ta WMaTKS NNacTuniHy [ﬂ]

Tuck razie odyMosneHHil pyxoM i yaapaMie YacTHHOK 00 cTiHKM eMHOC-
Ti, ¥ AKIH Big MicTHTHCH. | 3aKoH llacKana cTeepasye, L0 YACTHHHEH pi-
AMHH 1 TA3Y MOMYTE NOPIBHAHO BLILHO PYXATHCA B VCIX HAUpAMEAX, HA
pigMiEy Big TeRepanx Tin. ToMmMy v TEepaHX TiNAX THCK NepelaeThCA AHMIIE




5 2, flocnlgxyemo arperatHi CTaHM pesoBnHM

V HANPAMEY A1l CHAIM, A B PIAMHAX | razax — B yCIX HANPAMKAX OAHAKOBO
(man. 2.3).

\'4:1‘?'/‘

—

Sl 4+ —»
" & e
A R

Man. 2.3. NepenasaHHn TUCKY 3ANEMMTE BLO pyxy | B3aEMO0I YaCTHUHOK
PEYOBMHIA Y DI3HMX arperatHvx CTaHax

+—
'y
K

v

Moxaa HasecTH e Deaniv (paxTis HA DIATREEpAMEHHA TOro, 0 YACTHHKH
PEHOBHHE PYXAKTLCH, TIPHTATIVIOTECH | BIAIUTORXVIOTLCH,

MNpoueck dapbysanHa, ckneoeadHHA, oedopmadll TeepoMx
TN TOWO CBIAYATE NP0 ICHYBaEHHA CUN NPMTRIEHHA A BUOLWLITOR-
XYBAHHA MIX MONEEYNAMA.

HAewiwe mudyail CTOCYETLCA PYXY YACTHHOK,

Tobi exe aigomMo, WO BiA TOMD, §K PO3ITAWOBAHI, DYXAKNTLCA
| B3AEMOAKTE YHACTHUHEM PEYOBHMHK, 3ANENKTE Il arperatHHA
CTaH — TEBEROWA, DIOKWA, rA3yBaTHA, PO3rAHesMo Aoro 3 no-
FULA MONEKYNAPHO-KIHETUYHO! TEopil BYQ0RKM PEYOBUHA,

MNpunyCckan, Wo MW 3apas MatiMemo cnpasy Wwe i3 no-
HATTRMEM KIHETHYHO! eHeDr Il pyxy Ta NOTEHLANLHOI eHepril
BIAEMONN YACTUHOK PEYOBWMHI.

Bidminnocmi y pyci i s3aemodil HacMUNOK PEYOSUNHLE I Pi3HUX azpe-
zamuux cmanax. ¥ meepdony mini (solid) iz cTPYETYPHEMHA YACTHHEAMM
(aTromaMy abo MOJAEKYIAMHT) A1OTHE 3HAYHI CHJIH NPUTATAHHA, i, BiANOBRIAHO,
BEHKOK € HOTeHIliAnNbHA eHepria ssaemomil. Biasso nepeMimysarics (AK
V plaMHax abo razax) YACTHHEH TBepAHX Til He MOMYVThL. BOHH MOXKYTh




5 2, fochigxyeMo arperatHi CTaHn peyvoBuHK

JHITEe XA0THUYHO KOOHBATHCH Hi,ill,Hlfl[‘.Hﬂ CBOIX NOA0MEHD. EE'[]-E,H;.HH HKiHeTHYHA
EHEPTlA PYXY HACTHHOK TEEPAHX TLI € HeaHAYHOI.

Taki ocobANBOCT] POATAIIYBAHHA, PYXY i RB3aeMOIil YACTHHOK TEBEPAHX Tia
aabeanedyioTh IM NeBHY GopMy i ob'eM.

Teepai Tina momxyTs Gyru Kpucmaaivuumuy abo asopgdrumu (man, 2.4).
HMpuknagamy kpucraniuunx vin (crystalline solids) e ksapu, sonoro, aia,
ripceKHi KPpHINTANL, KpeMiii, ramit (kxam' aua cine) Ta GaraTo inmux. Iaa
KPHCTANIYHAX TREPAHX TN XaAPAKTEpPHEe BNOPAJIKOBAHE POATALIVEAHHA MO-
NEKYJ, HOT0 HAMBAKTE daabrim nopadwos. Teepoi Tina, AKI He MAKTh
JANLHLOMNO NOPHAKY B PO3TALIVBAHHI 4YACTHHOK, HAIUBAKTh aMopdiHumu
(amorphous solids) (HanpUEAAd, CKJI0, CMOJA, Dapail, IyKop).

Kam'aHa cine Lyxop

Man. 2.4

¥ piduni (liguid) noredHuiankHA eHepria B3aeMofil MONBEYI TAKO®
Oiasina, HI¥ KIHETHYHA eHepria Ixusoro pyxy. OaHak Monekviad plam-
HH JOCTATHLO PYXJHEL, TOMY BOHH HACTO 3MIHIOOTEL CBOE IOJIOXKeHHSA, pPY-
XAWYHCE +CTpHOKAMH:., Moneryvin pianHH nepedyvBaThs 32e0lAbLIIOND
B IIiNEHOMY OTOMeHHI cyCigHiX MoaerKya. KoaH 3 panToeo nopyy BHHHEAE
PO3PLIKEHHA, MOJCKYAA OPOHHKAE B HbOMo. TAKHM 4YHHOM BOHA& NOTpAa-
7A€ B « KOMIIAHIIO» IHIIHX MOJekya 1 nepefyeac TaM, NOKH HEe 3 ABATLCH
MOMIIHBICT:E AAA HOBOIO <«oTpHOKAs. Pyxamwunck, MOJeRVIH pIIHHH
B OVALb-AKHIT MOMEHT HACY MAKTL OiNbLUI-MeHIN VIOPAIKOBAHE DO3TALIY-
BAHHA, AHEe HAZHBAKTL Oaumuim nopadwom (man., 2.5, a]. OaHakx wef
NOpAAOK HA BEAMKHMX BigcTaHax He sbepiraethed, 1 came ToMmMy Horo HasM-
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BAKTE DJAHMHIM. ¥ PLAKOMY CTAH]L PEUOBHHA 38 HEZMIHHHUX 30BHIITHIX YMOB
abepirae ob eM, ane He TpuMae opmy. e odHavae, 10 PIAMHA MOXE 3AHMA-
TH TINLEKH YacTHHY 00 €My MOCYAMHH, AJ¢ MOMEe BLILHO MePeTIKATH i mpo-
HHEKATH B yei 11 sakyTRE (Man. 2.5, @].

e

5] -V

Man. 2.5, BnactueocTi pign: (3 — Gnuxnin nopanok; (B — TexysicTs

IcayioTs TAK] peYOBNEN, IX HATHBATE pidki kpucmaau (liquid crystals),
AKi MAIOTE OIHOMACHO BIACTHROCTI pinnn i TRepanx Tin (Man. 2.6, £)). Boan
TEKYYi, AK DiAHHH, &4 AK TBepAl Tina MAKTHE YIOPAAKOBAHE PO3TAINVBAHHSA
Monekya. ToMy KpanavEH piAKHX KPHCTANIE 3ABMAH CTPOrN0 BHAIHAYEHOIL
thopmn., Haibiaem XApAKTEPHOK BIAACTHBICTIO PLAKHX KPHCTAJIE € IXHSA
JAATHICTE SMIHIOBATH OPIEHTAILIID MOJeKYI I BILTHROM eJeKTPHYHHX M1o-
AiB, M0 BLIKPHEBAE ITHPOK] MOMIHBOCT] AMA 3ACTOCYBAHHA 1X ¥V pLAKOKpPHEC-
TadivHux aucnneax. Boau gy:xe ayTANBL 10 aMiH TeMOepaTypl — SMiHIOOTE
caoe 3abapBieHHA HABITL 38 aMIHM TeMOepaTypu Ha goni rpagyvea. [io saac-
THRICTE BHKOPHCTORYIOTE ¥V MEAHYHHAX NPACTPORX. 34 JoNoMOrol piaKHx
KPHCTAJIE BHABRIAITE DAPH MELAAHENX XIMIYHHX cn0oavVK | HebeaneqHe 1ad
3AOPOB A NHANHEH BUNPOMIHBAHHA,

Piarl KpHCcTAAIH € B OPraHiaMl JKOJAHHH
(B moaky, M aaax). [lesArkl KoMaxH IABIAKH
PIAKHM EPHCTANAM MAIOTHE VHIRATLHE saDaps-
neans (man. 2.6, ().

Y rasax (gas) okpeMi MOJAeKyaH ciaabo B3a-
EMO4i0TE MiX cODOW H PYXAKTHCA Xa0THY-
Ho. CepeaHa KineTHYHA eHepPria MONeEyn €
DINLINOID, HiX IXHA NOTEHIIIANEHA eHepris.
& FA3VBATOMY CTAH] MOJEKYVIN MANMKe He 38-
3HAKThE BIACMHOIO OPHTATAHHA. Bigcranb
MiX ATOMAMH H MOJTeKVIAMH rajie Habarato
Dlakia 3a IXHI poaMipl (npubAR3IHO B JECAT-
KH, & TO it corHi pasis). llaMm, sokpema, no-
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ACHIOETLCH 3HAYHA cTHcaMBieTe rasis. azu ge abepirawTs adgi Gopmu, axHi
o6'emy, TofTO 3AMMAIOTE Bech 00 EM nocyAMHM, V AKiA Boax micraTses. ITi
OIHAKH GYMOBIEH] THM, [0 MOJEKYVIH MAasy MiX KOPOTEOYACHHMH JITHHeH-
HAMH HepedyVBaloTh ¥ BIABHOMY pycei.

S3aefinsioro, v 3EHYHAX AAA JIOAHHH 3eMHHX YMOBAX, NeBHHNA ras Mae
OAHAKOBY I'YCTHHY, TeMOEPATYpPY, THCK ¥ OVIb-AKIH TOYIl ODOCYAHHH, AKY
aaiiMac, Oauak ue He yHipepeansaui saxon. Hanprrnan, nosiTpa B noal Ta-
AIHHA HAIOI NMIAHETH MAE PI3HY I'YCTHHY, TACE i TEMIEPATYPY: i BeaHYR-
HH aMeHIIVIOTHCA 3 BUIAANTeHHAM Bl TOBepXHL 3emMiui.

PeuoBHHA 34 NEBHHX YMOB MOJKe SMIHIOBATH CBIN arperaTHHl ctaHd. Ilpn
ILOMY IMIHIDETLCA JHINE PYX YACTHHOK PEYOBHHH TA BIACMOJIA MM HHMH,
B TOH YAC AK CKJAJ] YACTHHOK SANHINAETECH HEAMIHHAM,

BrorpeMaI0OTE e 0N CTAH peYoBAHN — naaamy (plasma). Ilnazmorn
HAGHBAKTE PISHOBHMA rasy, AKHA CHKAALAETHCH i3 «3pYVHHOBAHHX ATOMIBe:
HOoHIB Ta okpeMEX enexkTpoHiB, IliaasMa MoXe YTROPHTHCH 3a 3HAYHOIO HA-
rpiBAHHA rA3Y.

3a CY9ACHHMHE VARIeHHAMH DALY YACTHHY pevoBHHH (3a Macow biHak-
ko 99.9 %) v Beecrirti cknagae nnazsma. Bel 30pl cKaazaoTLCA 3 IIASMHA,
i HABITH MpOCTIP HABKOMO0 HHX 3ANOBHEeHHIH MIasMow, Xoua # gyse poapi-
AMEHOK. ¥ 3eMHMX YMOBAX MAAZMY MOMHA clocrepirate 8 armochepaux
apuniax: Ganckaska, nigaiuge cafieo. HonyM' s rakosx € naaamow, Mlryuao
CTROPEHA [IJIASMA MICTHTECA V ILTASMOBHX [IAHEIAX MOHITOpPIR,

-I"Eepernth B 2-000aTEy aHiMalwiivy mopens pyxy Ta
wee B33EMOLN 4ACTWHOK PEYOBWMHK Y DI3HWX arperarHMx
cranax (2.1).

S ﬂ o e crig9eHHEAM TOTO, IO YACTHHEH PEYOBHHN PYXAKTLCH
i BaaeMOAiOTE?

H Hrl ocobanBocTl pyxy 1 BaaeMojll MOJEeEVa ¥ plaxkomy,
TREPAOMY TA rasonoaibuoMy cTanax?

ﬂ YoMy poaTAllYBAHHA YACTHHOK V TEepARX (KpHCTANIMHAX) Tinax Ha3an-
BAKTE JANBHIM NOPALKOM, & ¥V piaud — GamsHIMT

ﬁ ¥ uomy ocobnusocti 6yaosi aMophHUX TEEDANX TiA Ta PLIKMX KpHCTATIBT
ﬂ o € OpHYNHOK 3MIHH AMPEFATHOTO CTAHY PeYOBHHNT

E [llo saznea0Ts NAAIMOI0T




§ 2. locnig®yeEMo arperaTtHi CTasy pedoBrHM

PO3B'AXKN 3AOAMI

[Tesruii ras nepeTsOpPIIN HA PIANHY BHACALAOK CHIALHOTO 0X 00 eHHA.
[Mpn neomy o6’ em raay amenmuecs v 700 pasin. Buasau, AKy YacTUHY Big
ob'eMy raay cKIajas ob' eM HOMO MOJeKY.I,

BUKOHAW OAOCNIAMEHHSA
BizbMKu yyacTe y rpynoBin pobori

n O6’egaaiiTeca B rpyny it aMofenoiiTe pyxXH Y4CTHHOK V PidHHX ATPeraT-
HHX CTAHAX PEYOBHHH.
Ilepma rpyna — npojeMoHCTpYATe Deana Nl pyX MOJeRVA v rasi (Blak-
HO nepeMimaiiTeca).
Odpyra rpyna — pyxaiiTe, TPHMAKYHCE 34 PYEH, NPHTACVIOYHCH i Big-
mrosxXviourcs. [Ina gemodHerpanil naMHEHOCTL XTOChH MAaE OYONHUTH pPVX
V HEBHOMY HANPAMEY, 1HII1 — pYXaATHCH CILgoM.
Tpera rpyna — chopMyiiTe KONOHH [0 TPOE, NOKJIANITE PYER Ha ILTeYe
TOro,/Tiel, XTo cTOITE Donepeay H npasopyd, i agificHofiTi cnabki Koan-
BANLHI pyxXH Ha Micui.

E CnocrepiraiitTe aa pocroM Kpucrania. Oftadnanhii: MiKPOCKOI, HACHYE-
HHH po3qaHH KyXoHHOL conl. HanecH HEeBe/IHUKY KPAIAln HACHYEHOI'D poa-
YHHY KYX0HHOI coMl HA nokpHEHe ckao. CnocrepirafiTe wepes JeaKHH 9aC

iHTEHCHBHE YTBOPEHHA KPHCTATIE TA iX pict. JlonoBHITE BHCHOBOK:
PieT kpueTaliis 13 po3YUHIB 3ACHOBAHHNA HA ... ATOMIB (MOJIeKY.1) pO3unHe-

HOl PEYOBHHH 3 DEPEHACHYSHOM PO3YHHY A0 JPOCTAKYOr0 KPHCTANA,

ONPAUIOWN IHODOPMALIK

v Hliamaiica i3 JORATHEOBHX [epesn nNpo HesBH4ailiHi pevoBMHH: MeTaleBe
CEA0, PIAKI KPHCTANH, HEHBIOTOHIBCEKY PIAHHY.

; NepernsHs B e-A00aTEY AOCALOW, SKi AEMOHCTDYIOTE =edexT nam'arti pop-
e Ms (2.2). DiaHaica npo Heoro Ginswe. Jke Roro NpakruHHe IHavYeHHa?

OUIHW CEBE

B Bukonait B e-A00aTEY 3aBAaHHA MR CaMooulHioBarHA (2.3).
s o




§ 3. A0CAIAXKYEMO TENAOBUHA PYX

YACTUHOK PEYOBUHMN

Pyx 4acTMHOK pPEYOBWMHMW Nerko gocnignmd. Hanpuknan,
nig wac gudyail, Ane YoMy came Tennosrn pyx? Yum Bin
BIOPISHRETLCA Bifi MEXaHIMHOMD pyxy Monexyn?

[Rocnax# |

Bukona#t gocnig abo noAscHA 3a
MANKHKAMHE, o BigbyeaeThea iz | fapsa4a sona
TEMICPATYPOID XOJ0AHOL 1| rapa4ol \\Q

BOJAH OPH IX aMimyeanHi (Man. 3.1).

YoMy HA novaTEyY gocaiay rpadikn J ﬁ\f
aMiEH TeMmMoepatTypi Oinbm BHTHY- -'____._
1i? Homy B Kinul gocanigy rpadik TW

TEMIEPATYPH 3HOBY BHIHHAETLCHA!
Cnporsoayil, Sk 3MIHIETECH, HA

TBOK OVMKY, PVX MOJSKYVA BOOH ¥
cKAAHD i3 X0M0AHOW BOZOIO.

Homy pyx sacmunox pevosu-
Hu Hazusamoms menaosum? Mn
3"ACYBANH, 0 YACTHHKHM DedoBH-
HHM PYXAaWThCA | B3aeMOoioTe. Pyx
OKpeMOl YACTHHEH MH MOMHEMO
ONHCYBATH MeXAHIYHHMHA BEIHNYH-
HAMH — MBUAKICTH), KIHETHYHOK
eHepriew. Ane y pedoBMHI BeaH-
YeaHA KLALKICTE YACTHHOK, 1 oiob
BIAPISHHTH MexaHiYHWl pyXx ogui- A o
€l YACTHHEH BiJl pYXY IX BeIHKOD Man. 3.1
KiTLKOCTI, 3aCTOCOBVIOTH TEpMiH
menaosul pyx.




§ 3. focnigxyemo TENNOBWA PYX YACTHHOK PEYOBUHK

OnucyiouH TEILIOBHE PYX Moje-

KyJ, BHKOPHCTOBYIOTE cepefHl ada-  Tennosum pyxom (thermal movement)
YeHHA: CepeiHnd MBHAKICTE PVXY HE3MBAOTL DeanepepsHni, HeBNOPAKD-
MOJIEKYJI, CePeHio KiIHeTHYHY eHep-  BaHMA (XA0THHHIIR) PyxX Monexyn.

rimn MOJeKya, cepelHd MOoTeHIiANb-

HY eHeprin BiaeMogll Moaexkyia. Bij saHavens nux seauduH (Tobro B ocob-
JTHBOCTEN TEILIOBOrO PYXY TA B3AEMOJL] MOMEKYI) 3ATEHHTE TRILIOBHH CTAH
TiJIA, TOMY PVX | HA3BAJH TelJIOBHM.

Mia vy nonepeaHix naparpadax 3'acysand, Wo eig pyxy i
B3aEMOAN YACTHHOK 3aNeXnTh arperaTHWin CTaH peyso-

BUMHHW. A TENEp MOBA AOE NPO TENNOBWA CTaH Tiha. Lie
. AKICH pi3Hi cTaHmn?

Aymawo, wo Tak, ¥ gocnifax sl amiwyBaHHA BOaM,
HarpisaHHA NOBITPA Ta METANEBOl KyNLKW arperar-
HWA CTaH HE 3MIHIOBABCH, @ OT TEMNEPATYPA LIMX Tin
| TeNNOBMA CTaH — TakK. Hﬂﬁﬂﬂ-ﬂ-wm
WO TAKe TEMNEPATYPAa | TENNOBWA CTaH Tina.

o maxe memnepamypa i menaoswd eman miaa? [Ina nroaman sasomm-
BO BMIiTH OpaBHJABHO OIiHIOBATH CTYIHb HEI.[";HTI:]'ETI rina. I Ak TH Viae 3Ha-
emi, nod OMIHMTH AKech ABHINe abo nponec, noTpldHa PisHyHA BEeIWYHHA,
o #oro xapakrepuaye. [lna XapakTepHCTHEH CTYNEHA HArDITOCT] TiIA BH-
KOPHCTOBVIOTE DOHATTA TEMOepPATYPH. I3 0UM DOHATTAM TH BiKe JHAHOMHEN /
aHafioma. CopoSyeMo NOACHHTH HOro 3 TOYKH 30pY MOJeKVIApPHO-KiHeTHY-
HOIO BYeHHA nNpo Hya0BY pEYOBHH.

Tennosnii pyx Modexyva i remnepartypa tina szaesmonon’ aaani. Ipore, ak
BHABNAOCH, 38 HOPMAJEHNX YMOB YV UACTHHOK 13 NOPIBHAHO MATHMHE MACA-
MH (HAOPHENAZ, ATOMH AD0 MONEKVAH BOAHIO, Mefin) IIBHIKOCTI TeILI0BO-
ro pyxy Olnnmi, gix v gacrnroK 3 6lasmon Macow (HAOPHEAAT, MOTEKYVIH
KHCHIO a00 BoaHn). ToMy BelMYHHA, 3 AKOW OB H3AHA TeMOeparypa, — Qe
KIHETHYHA HEPrifg pyXy MOAeEYI: 0 DINLIIOK € KIHETHYHA €HEPrif pyxy
MIKPOYACTHHOK TLAA, TO BHIIOI € HOTO TeMIepaTypa.

===

NepernaHe B e-A00aTKY aHiMauwiHy sMooens
e TETINOBOMD PYXY YACTUHOK pevoBrHK (3.1).

Hocaian nokaavioTs, M0 ¥V NPHPOAL iCHYE BAMIHEA 3AKOHOMIPHICTE Te-
NAoBHX nponecis. AKmo Tina MAIOTE PIZHY TEMIIEPATVDY, TO 00MIH TEILIOTOK
MiX HHEMH BiIDVBAETLCH B YiTKO BHIHAYEHOMY HANPAMEY: BLJ Ti1a 3 BHIIOK

TEMIEPATYPOI 0 TLNA 3 HHIKY0W TeEMIeDATY PO,




§ 3. ochigxyemo TENNDBHUA PyX HacTUHOK PEYOBMHW

Byan-sake Tino abo cuerema Tin,
o nepedbysanTs B obMexeHOMY
npocTopl, 3 YACOM CAMOYHHHO Nepe-
XOAATE ¥V CTAH, V AKOMY BCl YACTHHHA
Tina abo Bei TinA cCHETEMH MAKTE O-
HAKOBY TeMIepaTypy, TobT0o ¥ CTaAH
TENACBO] plEHOBArH (Man. 3.2).

- N ¢ o l

Man. 3.2. Npouec YyCTaHOBNEHHA TENNOBOI DIBHOBATA

3 ACVEMO, V 9OMY NPHYHHEA TAKOT0 ABHILa. Monekyan rapAvoro Tina Ma-
1o0Th BBy KiHETHYHY eHeprim, TOMY PYXAKTHCH [MBUANIE, Hi¥ MONEHY-
¥ xonoanoro tiga. Ilig yac KoETakTY Tia (AJoTHKY TEepAnX Tin abo amimy-
BAHHA PIAKRH i razir) 6iasm MBERAKI MOJMeKVIH FAPSAY0r0 TLIA BI3AEMOAIOTE
3 NORINBHIMTAMHE MOJEeKVIAMH XOJ0AHOTO TLAA H BIAMAKTE IM YACTHHY cBOe]
KigeTH4YHOI edeprii. ¥ peayiabTaTi WIBHAKI MONMEKYAH DOYHHAKTE PYXATHCA
noBinsHime, a nosinkai — mengme, Capaue Tino DocTYNOBO OX0N0LHYVETh-
CH, 4 XONOAHe — HAIDIBAETLCH.

3 TOUEM 30pY MOJeKYIAPHEO-KiHeTHYHOIO BYeHHA, V CTAHI TENI0OBOI PiBHO-
BAMM B YCiX TiJ, 0 KOHTAKTYIOTE Mi cobol, cepelHA KiHeTHYHA eHepria xa-
OTHUHONO PYXY YACTHHOK PEYOBMHHN, 4 0THE | TEMOEPATYDA, € OHAKOBHMH.

Ax  sumipwoms memnepamy-

py miaf BamMipioBAHHA TeMNOepa- 'Tm ~(thermal equili-
TYpH Mae Jeari ocobnmeocti: ans | brium) — :ﬁm'ﬁmﬁm MK HIAMM

TEMIOEDATVPH He ICHVE eTANOHA, HE BinOYBRAETLCA NEpenavi Tenna, | BoHA
3 axus O M moram i nopispoear, — MaOTs OOHAKOBY TEMNEDATYDY.

K, HATPHKIAA, A0 MACH Y JORAH-
aa. [Ipo aminy TeMneparvps Tizia cy-
AATH 238 3AMIHOW ITHIIAX QisHYHAX napaMeTplis Tia: ob'eMy, THCRY, eleKTpHY-
HOTO OMOPY TOLL0. ¥ el TepMOMeTPH CHAANAKTHCA 3 TEPMOMETDHYHOIL PeYOBHHN
I remneparyprol mKany. B ocHOBY 1l TEpMOMETPHYHOL PEYOBHHE IOKJIAJSHO
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neBHy Il BAACTHEICTD, 10 BANEMUTs Big Temneparypu. Hanpuknan, ans pi-
AHHHHX TepMoMeTpik {Man. 3.3, ﬂ'_l — I1e 3ATeMHICTL 00 eEMY PIANHK BIJ TEM-
nepaTypH, A8 eTeKTpHUHIX TepMoMeTpis (man. 3.3, () — sanesuicrs cnan
CTPYMY Bifl TeMnepaTypH, Ana SiMeranesnx (man. 3.3, ) — sanemxuicTs eTy-
nesds gedopMalii MeTanepol NAACTHHEH BiJl TEMIOEpATYDH, A4 iHdpavepeo-
uux (Man. 3.3, {§) — sanemnicTs Big TeMneparypi Kinskoeri indipauepsonol
eHepril, AKY BHOPOMIHIOE 00 EKT.

\ @
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HajiwacTimme Ha NpakTHli BHKOPHCTOBYHTE JAJMEHICTE 00 EMY pLIHHHA
(pryri abo cnupTy) Big aMian remoeparypn. Tarmit cnocil BEMIpIOBAHHA TEM-
nepaTypn sanpononyeas v 1742 p. meegesswit yuenwit Angepe Iennciii. [ina
Toro mob KiABKICHO BHIHAYHTH TeMIepaTypy Tiaa, HeoOXiJgHO BCTAHOBHTH
OHHHILD TEMIEPATVPH TA MPOrpagvIOBATH TeMmepaTypHy meany. [Las rpa-
AVHBAHHA PLAHHHOMN TEPMOMETDA CKAAHNNA DANOH, 0 NePEXOANTE ¥V KAIILIAD
1 aanoBHeHHH 3adapboOBAHHM CIIHpTOM ADO PTYVTTHO, OOVCKAKTEL ¥V Ji4, AKHH
TaHe 34 HopMaasEx yMos (t =0 C, p= 1,01 - 10° I1Ta = 760 mm pr. cr.). Ilicas
TONMN AK Mi¥ TepMOMeTpPOM 1 JLOA0OM HACTVIAE TEILIOBA PiBHOBATA, PVX pPLINA-
HH B Kaminapi npunuaacrsea. Hasnporn nsoro pieas Ha meani pofasaTe mno-
aaury 0 C. Ilicas nsoro TepMOMETD NEPEHOCHATL ¥V KMILIAYY AHCTHALOBAHY
BOAY 3a HOpMAAsHOM THCKY. Ilicas npHnHHeHHA MAHATTH PLANEN B Kamlaapi
repMoMeTpa pobaaTs nosHauky 100 C, moTim BiApI30K MK HAHECEHHMN T10-
AlakamMu JLnAaTE HA 100 pisanx rigpiakine. [le Tak apana TeMnepaTypHa HTKATA
LHeascia. TemmepaTypy 3a i€ MIKANOKN DO3HAYAKTE MAT0O JdiTepow . Onn-
HHL[I0 TEMIEPATY PR NosHAYA0TE cumBoaoM C (rpagve Leascisa).

Iopaag 31 mranoo llenscin v (iannl 3acTOCOBYIOTE ADCOMIOTHY MIKATY
TEMIEPATYP, IANPONOHOBAHY aHOickRAM vvyeHAM Biasamom Tomconom,
nopaoM Keansinom (Man. 3.4). Hyas miel mexanm € YMOBHOK TOTKOK BUDTIRY
# Bignmoeifae TAKOMY TEILIOBOMY CTAHY TLOA, 38 AKOrO NIPHIHHHBCE § Temwno-
BHH pPYX ATOMIE | MOOEKYA. TeopeTH4YHD JOBEAeHO, o e Hyno b MoIHEBO 348
remueparypn —273,15 C. Il remneparypy HAIRBAIOTE afCOROMHUEM HUACM




§ 3. ochigxyemo TENNDBHUA PyX HacTUHOK PEYOBMHW

(absolute zero). Omppannero Takol mrany € 1 K (kenssin). Mixeapogrow cHe-
TEMOK OJHHENNE 1 K BHIHAHO OCHOBHOK OAHHHIISK TEMISPATVDPH. JaVBaMKN-
MO, [0 3MIHA TeMIEepATYPH, BAMipAHAa 38 meanow lHenscia i meanow Kedb-
BiHA, € OAHAKOBOK, DO B HUX oqHaKOBA NiHA moginkn. Hanpuwnan, KiMaatHa
remneparypa f = 20 C. 3a abcoA0THOW MKAT0I0 TEMOEPATYD e 3HAYSHHA Bijg-
nopigac 293,15 K. [lepepenenss TeMnepaTvpH 3 oHice]l MKAIH B iHIOY 3ii-
cHIeTHCH 3a opmynow: T =t + 273,15. HEmo remnepartypa B KiMHaTi mia-
paunruaack Ha 5 C i crasoernTs 25 'C, To 3a abCONKNTHOK MIKAMOK TEMISDATYD
e anauYeHHd Bianopigatume 298,15 K, tobro sbinsmunocs Ha 5 K. ¥V nobyri
MH, AK OPpABHI0, KOPHCTYVEMOCE TEMIIEPATYpHOK MKanow llenkeln, ocKLIBKHE
BOHA 3PVIHIIIA INA BAMIDIOBEAHHA TEMIEPATVDH B MEHAX JHAYEHE, II[0 € 3BAY-
HHEMHE A 3EHTTEXAMLHOCTL NI0AHHN (NOro H] YMOBH, TEMIEDATYPA JH0ACEKO-
ro Tina romo). ¥ dispussx jocaifeHEAX YacTiie KOPHCTVIOTHCH MIKAA00
Rensgiga. Ienyviors # IHOT TeMOepATYDHL KATH, HANPHKAaD, ImKana Papes-
refiTa. 3a mranow MapeHreiliTa TEMISPATYPA TAHEHHA TLOAY cTAHOBNTE 32 T,
a1l Temneparvpa KHmiEES — 212 F. Oraxe, plaging Ml IHMH JBOMA TeMIe-
parypaMi craHoBATE 180 F, a sa mranow llenscia na cama piaENIA cCKAANAE

100 C. 3 uroro Moxaa apodinTi BUCHOBOK, 10 1°F = .3. °C.

Man. 3.4
F C K
Touxa kuniHHA BOOW 2_1_2 _______ lpﬂ _____ " "f'TE_ -
Toyka TaHeHHA ooy 912 ________ R 5*_'""-'_3_ e
T,-18t+82,F| [LC| [T-t+218,K
ADCONKITHHUA HYNb _ _ _ _ _ li"*_E? _____ s _ I‘? e
Likana LWkana Lkana
DapevreidTa Uenecin KaenusiHa

ﬁ HoMy XaoTHYHHA pYX MONEKY] HASHBAKTE TennosumM?

ﬂ IIlo sigpisnae Tennoenit pyx Big

MexaHiunoro?

H Ha manwoERY 4.9 NoKasaHo HANpAM oDMIHY Te-

IJI0TOK MIM TLIAMH. TeMIoepaTvpa AKOTO Tija
Haibinema? Hafinmsua?
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Eﬂ Hoseau abo copocTvil TEBEPIMMEHHA: #AKI0 ABI CHCTEMH OMHOUACHO 3HA-
XOAATECA B TEILTORIH PIBHOBA3]L 3 TPETHOK CHCTEMOK), BOHH nepebyBaloTh

Y TEILIOBIA PIBHOBAI] 0HA 3 0gH00, CxeMaTiyHO DPOLTIOCTPYH TEeUKeHHA,

@ Haso Tpy oaHAKOB]L MiH]L KVOH, TeMIepaTvpa AKHX JOpiBHIOE BLANOBIAHO
200 'C, 0 C, 0 C. Banpononyii cinocif, Ak 3a J0N0OMOI0K JIHIIE TeL10006Mi-
HY Mi HUMH oxXonoguTe nepiuit €v6 go 50 C, a iwmi sarpiti go 75 C.
Tennori BrpaTH BIACYTHI.

ﬁ 34 AKOL TeMOepaTypH 1 MeTan, | Jepeso 3JaBATHMYTHCH HA JOTHK OJHAKOBO
HArpiTHMn?

OaraMOIeKVIAKHCHIO VIORITPDI pYXaAcTHCA B3ANAHNH MOMEHT 31 INBEHAKICTIO
000 M/, a inma — ai wewaxicroo 1200 y/c. Un npasuasauM Gyvae TBep-

JMReHHA, 10 TEMIEPATYDPA APYIol MOJASKYIH BHIa’

EH.:I Bigomo, mo yaM GLIMA MBHAKICTE PYXY MOJEKY TiNAa, THM BHIIA HOTO
remoeparypa. YoMy 3 He HarpipaeThCA KYAA OiA 49ac nocTpiny B THDI
3 MHeBMATHYHOI PYIIHHI, Xo4ua Bel 11 MOJeKYIH PYXAKThCA A0 Mimeni
3 BENHKOW MBHIKICTIO!

EE Hu & odMexeHHA T8 MAKCHMATBHOL 1| MIHIMATRHOL TEMIEPDATYPH pEYOBM-

HH (Man. 3.6)7
Temnepatypa 5”““"-3“1‘3
B WAniHApi > & II: J0000 "C)
Temnepartypa neurysa aeTomobing aapa semn
KWNIHHA BOAM o 0o (2000 'C) (4000-5000 "C)
(100°C) Ha rnuGuai
10 km (180 "C)

MNosepxHA

MNonym R
; e CoHugs
MNaneHisE CBINEH ]

i Temnepartypa A (noHan
rﬁ:ﬁ“’ (1650 7°C) rasis EnexTpuyHa 6000 ‘C)
(750 ‘C) pEaKTUEHOMD ayra

NBHUryHa (4000-6000 'C)
(3000 “C)

Man.'E-E
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PO3B'HHWN SALAMI

n Boay sarpinum eig 20 C go 48 C. Ha cEinbKH aMiHMIACE TEMIOEpaTYpa
s0/M B nporeci Harpisauua? Mai signosigs v rpagyveax Ieascin i 8 Keas-
BiHAX,

E Hakpecau 8 30muTi i sanosay TabiHno, YEA3ABIIHN BiAMOBLIHe 3HAYEH-
HA Temoeparypu B oguaunax C, K ra 'F. [lianaiica, o oaHaYae BHPA3
«Fahrenheit 451s.

3aLlensciem A | -0
'__Ea IDH_FEHrEHTm 451°F | | |
293K |

|28 Kantaison

E Buanau miny nogiaky, Mesl TA MOKA3H TepMoMeTpiB (Man. 3.7).

I ¥

-

ol waq | e c |l e-
WS W= 0 1o - W
w= o %— n— =
= = N 15— x=
0 = = = 0
0= = = to— =
0— w— 20— 0— w—

_ Man. 3.7
BMKOHAW OOCHNIAMEHHA

Burouyit focnian 3 forpuMaHHAM npasnn fesnexs muTreginasHocTi!

ﬂ OfradranMA: TPH NOCYAHEH — 3 TAPAY0K BOAOK, X0JA0JHOK BOAOK i BO-

A0 kiMaataol remoeparvpi. OOverd cCOOYATHY OPARY PYVKY ¥ HOCYIHHY
3 XONOAHOW BONOK, A JiBY — 3 rapavow. Onvern arogom obumel pyEH
V NOCYAHHY i3 KIMHATHOIO TEMIEPATYPOD. ¥ KAMH, AKOK BIAYVBATHMETh-
A BOJA KoM HOK pyKow. [logcHal peayasTaTH I0CAIAY HA OCHOBL MOJEKY-
JAPHO-KIHeTHUHOI'D YUeHHHA OVI0OBH PEYOBHHM,

H Bumipail reMmnepatypy Tin. OftadHaHHA: TEPMOMETD, CKAAHKH 13 Xoa01-
HOK I TEILTOK BOAOK).
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Buanau niny Dogiiks TepMOMeTpa 1 Mexi BEMIpHOBAHHA TeMUIepaATYDI.
Hagpecan v 30Tl 1 3anosHEH TABITHILIO,

Haﬁl.unyumu. HuwHa mexa Bepxua mexa |
TEPMOMETPa  BWMIDIOBAHHA  BUMIDIOBaHHA EYE DO e

Bumipsait remnepatypy i sanumm i1 agauesna y Tabnuno B oguannax C

Ta K.
NoxasHnuKw NMoxkaaHukm
Cepenosnye .
TepmomeTpa, C TepmomeTpa, K
XonoaHa seoga
lapsya sona
CymiL

MosiTpA B KNACH

CropHeTalics DOJATHKOBHMH IepejlJaMB TA CKOHCTPYVIOH /IBa TepMoMe-
rpi. [lpoeean BMMIpHBAHHA TEMIEPATVDH, ONHINH cBol Ail TA MOACHH
orpumani peayaesrati. [lopisasit giso repmomerpis.

OMNPALIOU IHOOPMALIIO

BizeMu yyacTe ¥y rpynogin pobori

06’ eanafitecs v n'81s rpyn. CropHcTaiiTecs J0JaTKOBUMH JKepe aMy
iAhopMallil TaA BAKOHANTE 3ABJAHAEA 1111 HOMEPOM CROE] FPYTINH.
YonopaakviTe mMEaTH Temnpneparyp: 1) xEBEX ictoT; 2) HOCMIYHHX
ob’ekrin; 3) reorpadiuanx ob’ekTis; 4) OPHPOTHNX ABHILN; 5) TEXHIYHHX
NPHCTPOLE.

IMTiaroryiTe NOBLAOMISHHA Opo: 1) npHCTOCYBAHHA OPraHIaMIR 10 pIaHHX
TeMOEPATYP; OPHHIIHD Ail TepMoMeTpin pisHHNX KoHCTPVEIIE: 2) pianm-
HHH, 3) enexTprunrnil, 4) ingpaveproanii, 5) DiMeTanesHil.

Higroryiire nopigomnenan npo: 1) Aunepea Henwscia; 2) [aniens da-
penreiTa; 3) Binsama Keanssina; 4) Jloasira boasiiMasa; 9) KpakoBChRY
Cairnany Bonogumupinny.

. B Nepernavb B e-A0AaTKY CUMynaUil « Tennoea pisHosaras (3.2).
W

OUIHW CEBE

S BukoHan vy e-000AaTKY 3a8AaHHA ANA CaMoowuiHiosaHHAa {3.3).



§ 4. ROCNIAKYEMO TENNOBE

POILWMNPEHHA TIN

BepoHiKD, YW 3sepHyYNa TH yRary Ha Te, LWo Ha
YPOKaxX XiMmil JNA HarpigadHa pianHyn BUKOpWC-
TOEYIOTE QYKE TOHKOCTIHHI KONDKu?

Tak. Kpaiwme 0 soHw OynKM TOBCTOCTIHHL MeHi
ANACTECA, WO TAK HAOIAHIWE,. Y4 8 NOMHUNAINCET

Buxonyil gocaias a foTpHMAHEAM Dpasnn feanex WAETTegiAnsHocTil

Buronai nocaign abo noAcHH 3a MATIOHKAME, o BiabyveaeThes ia nogsi-
Tpasol (Max. 4.1, £)) Ta meranesow (man. 4.1, () kyankaMu mig wac ix
HATPIBAHHA.

Man. 4.1, Hx amiH0eTLCR 00 em KyNLoK?

""_ MNMepernays B e-000arky aHiMaliidy Moaens Tenno-
e BOTD pO3WMpEHHA TIN (4.1).

o sidiysaemben 3 pevosunoio 3a if nazpisanua? BinemicTs peMornH,
HArpiBAKYHCE, posHpoioTeed. Hafifinemoro posmupesHs nin yac Harpi-

BAHHA 3A3HAKTHL rasu. BaacrusicTs razis fararopaszono adinkIIyBATH CB1H
0b'eM VHACHIAOK HATPIBEAHHA IDHPOKO BHKOPHCTOBYETLCH V NOBCAKJISHHOMY
AUTTI (RANPHEKIAN, DOJIT HA NoBiTpAHIA Kval, pobora ABHTVHIBE BHYTPIII-
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HBOTO 3ropaHis). ¥YTeopeHHa BiTpy
TAKOH € HACTIAKOM pPOIMHpPeHHA
noelTpa. OcklasKH aTMocepHe mo-
BiTPA NPOrpiBAETHCH HepiBHROMIP-
Ho, To € objacTti, ge poammmpeHHA
BLOADVBAETHCHA IHTEHCHEBHIINE, 110 H
IYMOBJIIOE TepeMilleHHA NORITpA-
HHEX Mac — BiTep, aTmocthepHHH
ihponaT (Mman. 4.2).

Tennose po3MHPEHHA XAapPAE-
TEpPHE 1 ANA piiHH Ta TEEPAHX TLI.
Tar, Ha aagexpocTi ob eMy cnupTy
Bil TEMIEPATYPH I'PYHTYEThCA [iA
COHPTOBHX TepMoMerpie. Piaman
JABAHKN HArMPIBAHHID POILTHPH-
KThHCH 3HAMHO MeHINEe, AHIMN rasH,
ane amayuo Dinsme, HIXK TBEpPAl
rizna. BiaMmingieTs TenaoeRoro poa-
MHpeHHA TBepaux Tin 1 piaun He-
obxigHO BpAXOBYBATH i YAC KOHCTPYIOBAHHA TEPMOMETDLIR, afMe mig uac
HATpiBAHHA PO3MIHPIOCTECA HE TiABKH piauHa (pTyTh abo cnupr), a i avixe
TOHEHLKA CKIOAHA TPYDOUKA, ¥V AKLH BOHA MICTHTRCH.

Man. 4.2. YTEOpEHHA XONOAHOro e
| raps4oro @ aTmocepHoro GpoHTyY

JOAETLCH, A MOXY NOACHATA, YOMY XiMIYHWA NOCYA,

* y AKOMY KUMN'ATATL BOAY, TEX TOHKOCTIHHAA.

»

Hibu erinky ckaanol koadn GvaR JOCHTE TOBCTI, TO BOHH NPOrpiBATHCE
Ol He oJpasy no Bciil TopmuHI. COoMaTEY NPOrpiBacThECA BHVTRIIIHA YACTH-
HA CTIHKH, BHACALNOK YOr0 BOHA POSIMIHDIETHCA, & SOBHIMIHA YACTHHA, IO
[{e He BCTHIA NPOrPITHCH, «IPOTHAIE BOMY — CKI0 TpickaeTbhed. Came
TOMY XiMivH] KoadH TOHKOCTIHHIL.

Hainomuperinmoo piAHHOK € BOJA, AKA Mae¢ DAraTo BAACTHBOCTEH, IO
BHALAAE 11 3-DOMIM IHIIUX planH. 3oKpeMa, A8 BOAW XAPAKTepHe He NpH-
TAMAHHE IHIIMM piAMHAM PO3IMMHPeHHA Nig Yac oxonoixeHds. OxXodogHy-
OUYMCH, BOAA COOMATKY (AK i Bel piguHn) cTHCKYETHCSH, JOCHTAYN MAKCH-
MANBHOI ryeTHEH aa Temneparypu +4 C (roumime, aa +3,98 'C), a norim
MNOYHHAE PO3IIHPIOBATHCE, X04Ya 1l TEMIIEPATYVPA HNPOLOBMKYE IHHEVBATHCH
(maz. 4.3, @L Ila BnacTHBiCTL ayMoBIeHA DYVIOBOK MOJEKYAH BOIH (Ipn-




84 flocniaxyemo TENNOBE DOIUWPEHHS TiN

ragveln, B3aeMHe POSTAINYVBAHHA AR0X aToMis [igporeny i aromy OKcHreny
YVTBOPIE OIHN0AL, ¢. 13). HeplagoMipHe nporpleasndsa (A or#Ee, 1 posiMpeH-
HHA) BOAH B MOPAX | oOKeaHAX COPHYNHIOE VTEBOPEHHA Te4lH, AKI CYTTEBO BILTH-
BAIOTEH HA KJAIMAT BiAnoRiARoi MicmeroeTi (man. 4.3, ).

h R, Y =l [yl
Man, 4.3. () — po3wnpeHts BOAW NPY 3amMep3anHi;
{5} — venni | xanoaHi Tesii

TemnepaTypa HOBITPA B HAIIMX INHPOTAX NPOTANOM POKY MOME IMIHIOEA-
TReA Big —30 go +30 C. Takil aMign TeMIepaTvpH cOPpHYHHIDKOTE 3HAYHI BH-
NOBMeHHA H cTHCEAHHA piaENX KoHeTpYENIN. [1lob yvHRERYTH pYliHYBAHHA,
CHOpPYAH, MocTH, Tpybonposogn GVAVIOTE 3 OKPEMHX CeKILIf, 3'eAHVIOUH IX
Tak, o0 BOHK MOPIH MIARHO NPHTHCKATHCE ¥ COEKY H JOCTATHLRD POSXO0OIH-
THCE ¥V XOJ0MHY OPY POKY.
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Axmo 3'egHarH Al ONACTHHEH 3 pisHMX MeTanis (HAOpMEIAL, 3a-
niza TA MIAl), TO B pasl HarplBaHHA BOHH BHIHHAKTLCHA DO-pisHOMY
(man. 4.4, €)), mo Mae KopHcHY Ai0, HANPHEAAL ANA BMHKAHHA 41 BHMH-
kanHa (man. 4.4, @',i EAeKTPOHAPIBAJIBHOTO OPRIALY, HANPHEIAA eJIek-
TPHYHOTO Halianka (man. 4.4, ﬂ}.

3anizo

Man. 4.4. BukopucTanHa DiMeTanesvx nnacTyH

¥ npupoti posiuMpeHHEA TEEPAKX Tin MoxHA nofAUYHTH HA OPHUEAALL TpO-
rpiBaHHA ripchKHX nopig. OCKLILKH CTYVIIHE POSMIHPEHHA 3AJe#HATE AK BL]
TEMIEPATYPH, TAK 1 B BHAY ripchKol NOPOaH, TO POIMIHAPeHHA | CTHCKAHHA
BiadyeawTLCA HepiBHOMIpHO. Lle npHaBoARTE A0 pYHHYBAHHA rip i yTBOPEeH-
HA TPIIIHH,

Ak sumipamu AiRIERE 6UOOSHCEHRA MLAA SHACAIOOK 020 HAZPIBANHAT
Hexa®l 3a noYaTHOBROI TEMIEpPATYPH [ TiNO MAE JOBMUHY [, BHACTIIOK HA-
rpiBaHHEA 10 TeMOoeparyps ! poasmip Tina abinsmyersca go [, Tobro 31 ami-
HOW TeMHOEePATVDPH HAa Afl={—{, AOBMKHHA Tina aminwernea HA Al={-[,.
¥ pesyasTaTi JOCHIAIB OVI0 J0BEIEHO, IO BIJHOMeHHA 3MIHM JOBXMHHEN TL1A

Al A0 flOT0 NOYATKOBOL JORMKUHEN [, NPAMO NPONOPLIiiHe IMIH] TEMIEPATYPH

Al
At:—=u0At | ge @ — RoedinienT JirifiRoro poamupeHHs, AKHI Dokasye,

HA CKIJLKH 3MIiHKETHCA JOBMAHWHA TiJIAa BHACALIOK 3MiHNA oo TeMIIepaTypH
Ha 1 'C, 3a vyMOBH, [0 NOYATKOBA JOBKHHEA TijIa cTAaHoBHIA 1 M.

KoedinienT aigifinoro poaimmpeEEs TiAa 3aMe¥HThE BiI peuyoBHHER, 3 AKOI

Horo sproroRAeno. Hanpukaaja, koedinienT JiHifHOIO po3mApeRHEs cTa™dl

CTAHOBUTEL (0,000012 % Ile oanavae, MO HArpIBAHHA CTANLHOTD CTPH-

HA sapnoBxEN 1 M #a 1 C copuunenTs foro sugoexensds va 0,000012 m.

TobTo BHACAIAOK TAKOIO HATDIBAHHA OB HHA cTpHXHA cTade 1,000012 m.
Ha nepmui norafal 38aeThcH, M0 TAKE HEZHAYHE BHAOBMEHHA ocoDIMBO HI
HA M0 He BILIHBaAE., OIHAK AKINO IHXXeHepH Ta OyIiBeNLHHKEH He BPaXVviOTh
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TeNJA0Be PO3IIHPeHHEA, TO OVIiRal, MocTH, JiHI] enekTponepegayd, Koail aa-
Ai3HHI] 3a3HAKTE PYHHYBAHHA.

S :. ﬂ Hlo cnpaawHioe 30iasmenss 06’ eMy TLA il yac HarpigaHuaA !

E Big woro, okpiM TeMnoepaTypH, 3aleXAThH aMiHA poaMipib
Tia nifg gac ixHporo garpisagnda abo oxononxenna?

E Yramn, ax v gocmigi (man. 4.1, () yracaigox sarpipagns sMinmIHcs:
ob’eM KyJl; MAacA KYAl; rYCTHHA KyJal; cepeHs MBIIKICTE PYXY aToMis
METATY.

ﬂ Ofepn Bei NpaBUIBEHI TEBEPIHEHHA.
Konan Tino oXonoqyveThed, TO SMeHITVETHCH / SMEHITYIOTHCH. .

a) IMBHARKICTL PYXY HOIO YACTHHOK  B) KIABEICTE YACTHHOK T1NA
) BigcTaHb Mix (fOoro YacTHHKAMH ') pO3MIPH YACTHHOK TLIA

H YoMy cTOMATOIOIH He PAJATE ICTH Ay:Ke rapavy xy?

Al
E A smomsua sanmcats dopumyay — = @Al ppaxosywoun, mo AM=1-1,,

Al=1-17 "

PO3B'SXKW 3AQAYI

ﬂ 3a JOoNOMOroOK TOYHHX BHMIpIO-

; Temneparypa, C  06%em, cm®
BAHE 3A(IKCYBATH 3IHAYEHHSH

1 1
ob'eMy, sxuil zaiimae 1 Kr Boam ! S 1
nig yac garpisansada gig 0 g0 8 C. 1 1000.07
Ax aminwersen ob'em eBin 0 no 2 1000,03
4 C?Bin4 po8 C? Yomy roBopaATE 3 1000,01
npo ocobDIHBOCT] TEMAOROTD PO3- 4 1000.00
IHpesHAa soan? | 5 1000.01
E 3a TeMIIEPATYPHK 0 C pormusaa 6 1000.03
ANMIOMIHIEROTO JAPOTY CTAHOBHJA - | -
200 m, Buanau nopHuHY APOTY 34 L4 1000,07
remneparypu: a) 40 'C; 6) -30 C. 8 1000,11

Koedinient niifiHOro posmMpeH-
HA anoMigio o=23-10" &l

| B Buxowai B e-poaatxy einecsasnava (4.2.1, 4.2.2, 4.2.3).
Tl
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BUKOHAW AOCNIOXEHHSA

BHEOHVH JoCaial 3 JOTPHMAHHAM OpPaBRII Deanexk MHUTTELIANABHOCT]

n lHognaam NOpOMHI NAACTMACOBY MEBJIITPOBY NAAIIKY De3 KpHITKH
V XOA0AHNEHHE (MOMHA B MOPOAHNBHHK) HAa 2—-3 roa. Hanu# v npoaopy
CKAARKY oAy, migirpity go 40-50 C. licTans 3 MOPOZHABHHAKA MOPOMEK-
HK IMIANIKEY i MOCTAB i ropaoM v CRIAHKY 8 Bogow. Coocrepiraii, mo sij-
OveaeThed. lloncHn.

E Ia BRazaHOro Depeniky eMbDepH npHaagn, Al Tobl 3HAJODAATECH A1A BH-
JHAYPHHA KoedIiieHTaA JIHIHHOID POJIUHPEHAA MeTATEBOro CTPHIKHA (Te-
peaH; NiHiAKa; aApeoMeTp; MiKpoMeTp; TepMoMeTp; Dapomerp). Onmumn Taii
cnocld BHMIDHOBAHHA.

OMNPALIIOUN IHDOPMALLIKO

Poaaueuck cBITARHER (Man. 4.5). ligrorvis indopManio npo HasegeHil
OPHEJIAJAH TeNJ0BOTO PO PeHHA,

Man, 4.5

& MepernaHs B @-A00ATKY BiAEO0 (4.3) 32CTOCYBAHHA TEMNNOBOMD POILLNPEHHS
s B IFpalKkax-aHTHCTpeCcax.

OUIHW CEBE

B Bukowaid B e-nonatky 3a8AaHHA IR CAMOOLIMIOBaHHE (4.4),
et g




§ 5. A0CAIAXKYEMO BHYTPILUHIO

EHEPTIH0 PEYOBUHNA

OCcKinbKM M BXE MOBORMNK NDO cepen-

HIO KIHETHMHY EBHEPTin pyxy HACTHHOK

DEYOBUHKM Ta NOTEHLWIANLHY eHEDITD IX

B3AEMOON, TO Came L eHeprii | yTBODIO-
\_ KTk BHYTRILLHED SHERT 0 PEYOBHMHK,

Oymaio, T Masw pauin, A oT uikaso,
AKMMK CNOCOGaMKM MOMHA 3MIHIDBATH,

BUMIDIOBATH, NEpeaasarti i BUKOpPWC-
TOBYBATH BHYTRILLHIO eHeprin?

i

Bruxonyil focaian 3 JOTPHMAHRRAM OIpapn Deanexky ATTeAiALHOoCT]

n Hannit y ckaauky rapaay (50-60 C) soay. Yepea 1-2 xpnannan oXonH
craaunky pykaMu. o ™ siguveaem? Yepea 5 XBRAHH DOTPH HIBRHJKO

pyEY ob pyky npotrarom 20 cexyag. Hlo ™a siguyeaem? Iopisrai npo-
LecH B NepioMy 1 ApyroMy eKcnepuMeHTi.

E Mertanesy, IMACTHKOBRY H gepen Ay JOMKEKH NOKAAAM HA JeKinsKa XBH-
JHH ¥y rapaqy soay. BriMa 1X Ta nopiBHAH HA JOTHE IXHID TEMOSDATYPY.
3pobH BHCHOBOK OPO IXHW BHYTPIITHE eHeprio.

3 wozo ckaadacmben SHympiu-
HA enepzia pevosunuf Ax TR mxe
FHAEII, MOJIEKYIH PYXAKTRCA | B3A-
EMOII0TE, TOOTO MAKTE KIHETHYHY i
noTeHnianeHy edeprii. 1 pasoM sBoHR
VTEODIOWTE EHepriin, HAKY HAIUBA-
KOTE GHYM P HbOK,

Meparnade B 8-000aTKY SHIMELIAHY MOO0ens pyXy YacTH-

wee HOK ra3y, Wo BM3Havac ROro sHYTRIWHIO erepriio (5.1).

Opnanuen BAyTpimELol enepril, Ak i mexaniugol, € LHOVIE.




55 Jocnigxyeno BHYTRILLHID eHeprin peYyoBMHM

Bayrpiimsa eHeprisa peuoBHHN 3anexuTs Big Il arperatsoro crasy. Ha-
OpHEIaN, ¥V rasax MOoAeKyAH BiokHo DepeMilyvioTscH no BekoMmMy of'emy,
AKHH BOHH 3AHMAKOThE, 1 M JITKHeHHAMH NPAKTHYHO He BIAEMOIIOTh.
ToMy BHYTPIIDHA eHePria rasip BHAHAYACTHCA THIIE cCepelHbLOK KIHeTHYHOK
EHEPriew pyxy MOAeKy, OCKLIBKE poHa HabaraTo Glabiina, HiM HOTeHITIATL-
HA eHEpPrif B3AEMOI1l MOJEKY 1.

¥ piane abconoTHI ZHAYSHHA KiHPTHYHOI eHEpPril TEIIOBOTO PYXY ATO-
MLB | MOJTEKYJ TA MOTEHIIAALHOIL eBepril BaaeMogl] NpRONTH3IA0 OAHAKORL, 34
PAXYHOK TeNJOBOr0 PYXY MOJEEYJH JOCATAKTL TAKHX BiAcTaHel, HE AKHX
eHeprig saaeMoail sHaAYHO NocaabIoeTheA.

¥ reepaoMy Tini MiKpOYACTHHEN B3aEMOIIOTE MixX cofo010 HabaraTo cHIL-
Hille. 3AaBIAKH IMOMY TBep/e TiJIO AK 3aBroAHO JOBI0 MOJKe 30epiraTH cCROM
hopmy. AToMR, Modexyan abo HoHH TRepAOrO TiAA JAHINE KOJHBAKTLCA
BLAHOCHO CBOIX CTAANX NOJOMEHb | NPAKTHYHO He DepeMimyvioThed B Horo
ob'emi. ¥ reepaux tinax afconoTHe 3HAUYEHHA NoTeHUiANBHOL eHepril B3ae-
MOl MiKpoYacTHHOK Habarato Biakme, HiK aDCOMOTHE 3JHAYEHHA KiHeTHY -
HOI eHepril IXHLOTO PYVXY.

Y MOxce BHYTRILUHA SHepria A0ODIBHIOBATH HyNw0?

Tennoawii pyx MONEKYN HE NPUNHHRETLCA HIKDNKW, HABITEL 38 Oyxe
HU3LKMX TEMmNepaTyp (Gnnasknx 0o abcomotHoro Hyna). OTxe,
TINO 338X 0K MAE BHY TRILLHK EHEDM KD, #KY MOXHA 3MIHIOBATH.

" A sKMx 3HaveHs moxe sabysarw ? Eﬂ‘ ' 1 w4°
1 BHYTPIWHA eHEpria Tina?
100
PoaragaemMo TAKHH BHOAZOK. 9S8 TeMIe- 50
parypn 20 C MoAeRYIH KHCHK PYXawTbed
iz cepeannor meuaxicre 478 m/ec. Maca oa- 0

Hiel momexvam 5.3 - 100® xr. Bianosinxo
KIHeTHYHA eHeprif PYXY MOJMeKVIIH;

2
E_= m’; =6-10 " [Isx. B 1 »* micrursca npub-

muano 2,710 monexyn. Togi cepenna kineTny-
HA eHeprisg pyxy nux Mmodexyn E = 160 xlx. 1le
JHAYEHHA JOCHTE Benuke. [lopisasan (Man, 5.1):
tiao macow 1000 kr, nigaare 5a sucory 10 M,
MAaE NoTeHniansHy eHeprio E = 100 x[lx.




55. fochiaxyemo BHYTPILHIO eHEpri pevyoBrHK

Axi € cnocobu aming enympiwnbol enepzii? Buyrpiinasa edepris — ue
aMiHHA BeaHurHEA. OCKLIBKH BHYTPIIIHA eHepPrid pedoBHHH BHIHAYACTLCH
KIHeTHYHOW 1 TOTEHIIANLHOK EHEPTIAME YACTHHOK IIi€]l peuoBHHE, TO, aMi-
HIOKYH MBHAKICTE pYXY YacTRHOK abo BiAcTaH] MK HEMH, MO HA 3MIHATH

H BHVTPIINHD eHeprio pedoeHHEA. HE ne apodnma? Moxanso, TH caMocTiHHO
IMOXell JATH BIANOBIAL HA I1f 3ANHTAHHA HA OCHOBL NpOBEJEHHX AOCTIAIB

(mocaix 1, c. 26). Bukonafi i nopiraai ui gocaign (manx. 5.2).

JAaKpIinK ¥ WTATWEI MeTanesy Npobip- 3axping Ha NIACTABLW TOHKOCTIHHY na-

KY, 3akpuTy kopekom. Harpieal 1 Ha @ TyHHy TRyOKy, Hanwid B Hel He3HavHY

BOMHI, KiNLXICTL edipy A 2akpuil TpyDKy Kop-
KOM, [HTEHCHBHO HaTWpan TpyoKy.

L
1 i

o 6,
Man. 5.2. W0 & NpusrH00 3MiHA BHYTRIWHEO! eHepril Y KOXHOMY BUnaaxy?

¥ BHNASKY ﬂ BHYTPIINHA eHEpris apocTae BHACIIA0K TOTO, IO 1] YAC HA-
rpiBagesa 30LILOVETECA TEMIEPATYPa NoBiTpA B TpYOIi yepes Te, mo abins-
IIYETHCA KiHETHYHA eHeprid pyxXy YacTHHOK noeirpa. Bayrpimea enepria
APOCTAE HACTINBKM, IO NOBITPH, PO3MIHPINIOYHCE, BHIITOBXYVE KODPOK.

¥ munagkry ﬁ BHYTPIIIHA eHEpria Monexkyn edipy 3pocTag BHACTILOK
A0 NLIeHHA TEMIEPATYPH 34 PAXVHOK MeXaHivyHol gil — Tepra. Bayvrpimasa
eHepria TpyoKH 3 edipoM abiabIIVETRCH HACTIABKH, IO PLINHA IAKHIIAE
i yTeOpeH] napi edipy, pOSIINPIOIOYHChH, BUHINTTOBXYIOTE KOPOK.

Bayrplmaa edepria Tin adlneIOVEANACH 3ABANKH:

) nepenasanno renna ) BuKoHARHIO MexaHivHOI poboTH,




§ 5. Aocniaxyemo BHYTRILLHID eHEprin peqyoBrHM

Poarnade HAaBEOeHI NPUENAOK aMIHK BHYTRILUHLDI eHepril A
CAaMOCTIAHO 3rpynyi ix 3a cnocobom HarpiBaHHA:

£} — Tennonepenaya; (7) — mexakiyna pofoTa,

Hasenwm anacHi npuknanm.

1 — KacTpyna 3 BOAO0KD, WO HArPIBAETLCA Ha NAKTI;

Z — METANERA NOXKA, ONYLLIEHA B CKNAHKY 3 FTApAY00 BOAO0KD;
3 — IrMHaHHA | PO3rKHAHHA OPOTY,

4 — nicoK NiQ COHAYHAM NMPOMIHHAM;

5 — NOTHPAHHA PYX.

Mi poarnaHyny npunanm 30inkwWeHHA BHYTRIWHED
eHepril. A Aki € cnocoBn il SIMEHLLEHHRAT

¥ Bunafgky Tennonepesaui, HANPHKIAA HArpiBAHHA MeTANEBOl NOMKM
V rapAJlid BOALl, BHYTPIIIHA eHeprid JoXEH 3dinsIVETHRCH, & BOAH — 3IMEeH-
myeThed, HENo onyveTHTH METANERY JOMKY ¥V CKIAHKY 3 KOJOTHM ILOJAOM,
TO BHYTPIIIHA EHEPTIA JOMEKN IMeHIIYVBATHMETELCH.

Orae, BHYTPIIIHA eHepria Tina sMmigwerses 3i aMigow0 foro TeMOepary-
pH: 31 30labIIEHHAM TEMOepaTyYpH TiLla HOro BHYTPLIIHA eHepris sbiabsony-
ETLCA, & 3l AMeHIIEHHAM TEMIIEPATYVPH — SMeHIIVETLCH. BEYTpIIIHA eHepris
AMIHETLCH TAKOM 31 3MIHOW ATPEraTHOTO CTAHY PEYOBHHH: 3MIHWOETLCS

BIACMHE PO3TAMIVBAHHEA 11 YACTHHOK, TOOTO BMIHKETLCH NOTEHILIATEHA EHED-
ris 1xX BaaeMoail.

Y BHNAAKY BHKOHAHHA MexaHluHol poboTH BiA0VBAETECA IDINLIIEHHA BHY-
TPlLIHEOL eHeprii Tina, AKio poboTa HAJ HEM BHEKOHVETECH CTOPOHHIMHA CHIAMH.
Hemo #x Tino caMe BRKOHVE poboTy, HOT'0D BHYTPIITHA eHeprifd aMeHIIVEThLCA.

ﬂ Boga nepebyBae B TPLOX ATDErATHHX CTAHAX — TBep-
JoMY, piaxkoMy 1 raayveaToMy. B AakoMy i3 gqux craHin 11
BHYTPIIHA eHeprig Oyiae HAKDINREIION, A B AKOMY — HAall-
MEHIIOK 38 0JJHAKOBOK MACOH 7

g Hr BRYTpIIIHA eHePria TiNA D08  AIAHA 3 TEMIepaTyYpon?

H A Mo HEA SMIHITH BHYTPLIIHKG eHeprii?

ﬁ Temneparyvpy Boay B OfHOMY BHNAAKY s0lnsomman Ha 30 C, a B iHmoMy —
amernmuan #a 15 C. Hr amisnnacs BHYTPIIHA eHEPrif BOAH B KOMHOMY
3 X BHnagkis?




§ 5. flocnigxyemo By TPILLIHIO eHEprio pevoBuHM

E Ui MoMHA GMIHITH BHYTPIUIHIO eHEpPrili Tina, He aMiHOOYH Oro TeMne-
parypu?

E Ha cToni B KYXHI cTOATE CKAAHEA 1 rpadiH 3 pogow. Yn ogHakoRi BEY-
TpimHi edepril Boan B MUX ODocyanRax?

ﬂ YoMy B pazi WIBHAKOrNO KOB3AHHSA BHH3 MepAHWHOK A0 KAHATOM MOMIHA
obnerTH pyru?

ﬂ ¥aeu, mo TH poararyvem rymosuii muypor. o rpeba apobmru (Bin-
NVCTHTH MHYPOK 4H POITATHYTH AVikue), abE AOro BHYTpIMHA eHepria
AOLTLOIIMIACK !

ﬂ ITig wac 3abHBAHHA BEAXA CTAJEBHM MOJOTKOM IBAX CHABHO HATDIBAETH-
Cd, & TEMIEPATYDPA MONOTEA Maiixe He aminwersed. [ogcHn ne apnine.

m CipHBE MOMHA SANATHTH, AKIL0 DOMIiCTHTH 1010 B noayM'a ceidi abo no-
TepTH Horo of Kopobry. HH ognakon] cnocobH aMIHH BHYTPLIIHEOL eHep-
rii cipHHKA g 9ac Horo saropAAHEAa’

PO3B'SXKU 3AMAMI

MeTanesi 6pyckH MaOTL pisay TeMnepatypy (Man. 5.3). Ilea a3 aux Tpeba
3'EAHATH TOPIAMH TaK, Wob IX BHYTPIMIAA eHepria He amiamnacs. Hri
e MaoTs OyTH Opyeku? ¥ KOHTAKT 3 AKAM GpyerkoM caig npueecTH Gpy-
cok Nt 1, mob BMHHKIa TENNONEPELAYa, 34 SKol loro BHYTPIIIHA eHeprin
IMEHINHATRECA ! 34 AKOTO 3'€lHAHHA BHHHKHE Npoec TelJonepegadi, npa
AKOMY BHVTPIIIHA eHepria bpyeka Ne 2 apoctaTime?

4 S E . 1_‘- .‘__. - r _I..-.
50°C [ 100C 50 °C -‘ [ 10°C
Ne 1 Ne 2 Ne 3 Ne 4
Man. 5.3

"' i BukoHai B e-noaatey Binec3asnaHHs (5.2).
we [Mepernavs B e-nogarcy (5.3) eigeonocnioM 3siHW BHYTRIWHLOT exseprii
yHacnigox Tepta. BukoHah 3asnaHHe.

OUIHWN CEBE

B Bukonai B e-0oaaTky 3aEAAHHNA ANA CAMOOLIHIOEaHHRA (5.4).
-




§ 6. A0CAIAXYEMO BUAN
TENNONEPERAYI

'llll"
Mu BeCh Hac AOCAIOXYEMO DEYOBWHK B DI3HWX arpe-
raTHux cTadax. Moxnveo, | MmexadiaMn nepenadyi te-

nna GyayTe Pi3HWMK 3anexHo Bia CTaHy PpevoBHHWT

\

[ocmano# |

Poagueuck MANIOHOK (Man. 6.1) 1 cupobyvit
VCTAHOBHTH BiANOBIAHICTE MiX 200pa-
AeHHAMHE (1-3) Ta coocobamm nepemavdi
rera (A-B).

A Tenno nepegacteca De3 VYacTl pedoBH-
HH — TellJIOBHM Bﬁﬂpﬂﬂiﬂmﬂm

B Tenno mepelaeThHCA 3A PAXVHOE IHPKY-
NANI TEILITHX | XONoJHAX MADIE peYoBHHN
B Tenno nepejaeThCH 38 pPAXYVHOK B3acMO-
il YACTHHOK PEYOBHHEHN

Buanau, akuM HoMmepoM (1-3) mozradeno Baa Temnonepenadi (A-B): A —
TeIonpoBiHicTs; B — Tennoee sunpoMinoeanian; B — rouseruin. Iepe-
BIp CEOLl NPHNOVIIEHHEA 34 MATeplanoM naparpadga.

Axumu Gysarome sudu menaonepedawi? Hx TH Bxe INACHT, TEILIGNEPE-

Aavga — e oJuH 3l cnocobie aMiEH BHYTRIINHLOL eHepril pedoRHHH. Temnino-
nepegata gindyveaeThCca, AKIIO € pia-
HHIA TeMOeparyp i rtinamm abo o
YACTHHAMH OSHOrO i Toro  Tina, ~ Tennonepe
CamosiisHO TEmno MoMe nepejgasa- | F
THCA TINLEH Bij Tina (Y8cTHHH Tia)
a GLIBMOK TEMOEpPaTYpOK A0 Tiaa '
(4ACTHHH TiNA) 3 MEHIIOK TEMIEDATYPOK.

Tennonepegaua MOMe 3TIHCHIOBATHCH PISHEMH cnocoDaMH:! TENLIONPOBLY-
HICTI0, KOHBEKI[ICIO | BHIPOMIHIOBAHHAM.
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Hocaidwmyemo mennonposidnicmes. Bukonait gocaig (san. 6.2). Has
OO BlabMH DOCYAMHY 3 FApAY0K BOAOKD, TPH NpegMeTH (MeTANERY, ILIACT-
MACOBY, JEpen ARY JIHIHER abo ToMKH), MaprapmuH, . Q

MANeHBK] r'vaaukH. HaHecHn HeBeMHRKY KLILKICTH
MApPrapHHY HA OpeaMeTH TaK, mob rid OVE HA olHA-
KOBI BHCOT] B1J Kpaw KodHOro npegmerta. Iloxaa- ge= ¥ l 3

AN HA MAPrapue ryganekn. Onvern npeaMeTs y rapa- .'
4y BOAY, AK 300pameno Ha manoHRy. Cnocrepiraf, _ _dl>
mo BiabyeaTuMerseA. Ciporaoayil, Ha AKOMY Ipen- ' et
MeTi I'VASHEK yIage mMBHIIE, Man. 6.2

$

Pﬂ-ﬁrﬂHEEHﬂ HEHHH‘iﬂH ﬂEPE,I[.H."—Ii TEII0OTH 3 MOrAsagy aToOMHO-MOAERKYAHN-
HOoro BueHHA. Mojsexkyan rapadol BOAM MAKTL 3HAYHO ARy KiHeTHYHY
eHepril, Hid YACTHHEH, i3 AKHX CKJAAJAKTHCA NpeIMeTH, ONYIIeH]l B Hel.
YHacaiaok siTHHeHHA MOJeK YAl BOAH NepelaioTs YACTHHY cBOel egepril Mi-
KEPOYACTHHKAM PeY0BHH, U0 MicTaTeea Geanocepebo ¥ Bogi. 3rogom ai-
KpPOMACTHHEH PEYOBHMH NepejaTh JefAKy KLABKICTh CBOEL eHepril cyclaHiM
YACTHHEKAM, aDiAsIVIOUH IX HKiIHETHUHY eHeprixn (3BicHO, 1 TeMIepaTypy
rina). Taka nepegaya eHeprii B peayastari feanocepegdbol B3aeMoail 4acTH-
HOK 3TiACHIDETHCH WAD 34 mapoMm. 3posyMino, Mo HiSKoro HepeHeceHH A ca-
MOl peyoBMHU He BLADYVBacThCHA. TAKUH OpoLec nepegadl TEIA0TH HARHBAKTE
menaonpogidricm,

TennonporignicTs Pl3HEX pedo-
BHH 3aJedHTL Big ix BHYTpimHLOL

OvaosH. dpoayMing, 1o HARKpaILy
TEIJICNPOBLAHICTE MAKTE TREpAl

ﬂmr,ﬂuﬁ mmmm rﬂtﬁfe

TiA8, OCKLIBEH X YACTHHEH IMLILHOD )
NPHAATAITE OOHA A0 oaHol. Pianen ol fran Tl BHACS i.llﬂ! X TENNOBOIO Pyxy 'ﬁﬁ-

MAKTL MEHINY TeIIONnpoBiIHICTL, A
HafiMeHy — rasu. [Ins nopiBHAH-
HA: TenaonpoBigmicTs nopiTpa Mai:xe 5 10 000 pazis Mmenimna i Tennonpo-
pignocTi Migi. TennonporigHicTs BoAR MpHiARano v 25 pazie Ginsma, HIXE ¥
noeiTps, ane npnianzao v 330 pazie Menma, His y miai.

“ [NepernfHs 8 e-A00ATEY AHIMALIAHY MOOens Npouecy
we  TEnnonposigHocTi (6.1).

I cepen TBRepaux Tin € Ti, Mo MawTs Giaemy abo MeHIIY TENIONPOBLIHICTS.
¥ nkoMy B Tebe Dyaa MORIUBICTE NEPEKOHATHCA M1 YAC BHKOHAHHAA J0CALAY.

Bocoxa TennonpoBiARICTE METATIE DOR A3aHA 3 ocobauBoCcTAME 1X DVa0-
BH. 3 nonepeadix naparpadgis robi BLAOMO, IO YACTHHEN TBePAHX TiJ 3aii-
CHIONTE XA0THYHI TeII0Bl KOMHBAHHA V BY3AAX KpHCeTAMIYHHX rpar. Hebon
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TENJAONPOBRLIHICTE METANIE 3VMOBRTIOBAJIACH JHINE IAMH KOAHBAHHAMH, TO
poHA O He BIAPIZHAAACH BIA TeNIONPOBLAHOCT] IHINHX TBEPAUX Tia, Ase B Me-
TANax € DaraTo BLIBHHX eJeKTPOHIB, AKlI MOMYTh BLALHO DepeMimjyBATHCH
Mi¥ BYIJAMH KPHCTAMIMHHX par, oo # sabeaneuye BHCOKY TeNLIONPOBIA-
HICTH METANIB.

Bopra, nyvx, xyrpo i inmi nopueri Tina MAKTE DOFAHY TEILTONDOBIAHICTS,
60 B HHX Mid¥ BOMOKHAMM € noeiTpsa. Ock YOMY BOBHA, XVTPO H OVX 3axXu-
LIAKTE TEAPHH BiJ NepeoxXodoXeHHsA BINMEY | neperpisaddsa saiTey. Jlas
VyTelneHHA Dyginenk TAKOM JACTOCORYIOTE NOPHCTI
MaTepianTH: miHonaacT, XiMiury Baty. Many rennao-
OpOBIAHICTS MAKTE ILTACTMACA, JePeBHHA, CKIO.

PeyoRHHR H MAaTepianH, Mo OOMAHO NPOBOAATE
TENJ0, HAZHRAKTE TeNA0I30NATOPAMH.

Hocnidxyemo xonsexyiw. llingnecn aananeny cui-
4Ky 3HHM3Y i Bropi go siguuaeHnx asepeil (qan. 6.3).
HoTpuMmyiica npasiua DeaneuyHol NOBEIZIHKH 13 BIg-
kpuTiM Borgem! Copornoayil, i ofHakopoln Oyae
NoBeNiHKA MOAYM A CRIYMKH 3HH3Y | rropi? YUn Mo-
Aelll BHSHAYMHTH 38 pesyNbTaTaMH JOCHILY, e TeM-
neparypa Oinbma: B KiMHATI uH B KopHgopi?

PiausE# 1 PASH, OKPIM TEeNA0NpPoBRLAHOCTI MAKTE e OAHH MEeXAH1IM Oepe-
aatdi Tenna,. leit MmexaniaM HAZHBAIOTE KOHBEKIIEK, AKA CYOPOBROIKVETECA
nepeHeceHHAM DeYYOBHHH.

Bposymino, mo komsexuin ne ~ NOWBEKUIR (convection) — ue sun Te-
mosxe BigfyveaTies ¥ TEepAHX Tinax, W' “ﬂ m Lung-
OCKIABKH B HUX HE MOMYThH BHHHK- im'q"_ﬁ
HYTH NOTOKH PeYTORHHA. : Fy-

"i MNepernaHs B -A400ATKY aHIMaLIAHY MOAENE NPOUECY
e KOHBEKL (6.2).

¥ KiIMHATI ¥V X0N0IH]I NOPH POKY NOBITPA nporpieaeThca DaTapee ona-
NeHHA. YHACALI0OK HATDIBAHHA BHHHEAE DIHHILE TEMIEPATYD MiX HHMHIMA
it BepxHiMi mwapaM nositTpa. Ax BigoMo, B pasi MABHINEHHA TeMIEDATYPH
Fa3y pOSIIHPOOTRCHA, 1X 'YCTHHA 3MEHUIVETLCA, H ADXIMENOBA CHIAA, M0 AlE
HA HHAHINA AP DOBITPA, CTAE DIALIIOIO, HIM CHIA THXIHHEA., YHACTIAOK IkO-
ro HArpiTe NoRITPpA (Mo Mae MeHIIY I'YCTHHY) BHIITORXVETLCH 3HH3Y CTPVMe-
HAMH XO0JA0JHOMO ODOBITPH i MiAHIMAETLCA Bropy mija giew apximemosol cHan,
A xomogHe (1o Mae GLAklny rYCTHHY) OnVeKaeTheR. XonogHe DOBITPA, 1110 HA-
XOJAHTE HA 3AMIHY TEILTOMY, DOCTVIIOBO NPOrpIBAETHCH B PYXAETLCH BrOpyY.
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AHATOrIYHI MIpKVBAHHA CHOpPAB-
I YIOTHCH H A8 PLAHH,

Asmine KoHBeKNil BUIINPAE BAMK-

NTHBY POAL ¥ NpHEpoAl # TexHIini.
dasnaky npupoduill koHBerkuil Bij-
OVvBaeThcHd ONOCTIHHE NepeMilliyvBaAH-
HH 'I]ﬂ-E.i']"I}.iIH'I{:Il: MAC — HHHHEAKITE a ‘_'
KOHBEKIIIHHI NOTOKA B aTMochepl —
piTpi. Yepes HepiBHOMIpHe HArpi-
BAHHA BOJAH BHHHKAKTL NDocTiiiHi .- ] ] /
Teqll ¥ BOJAAX PINOK, MOPIE, OKeaH1B, .". 5
Oxeanceri Tewii, Ak i BiTpm, Bigi- f f: i
rpalThH 3HAYHY POibk Vv (hOpMYBAHHI { :" ;’
KaiMaTy HAa Hamill nnaderi. [Hlob

Kpatle NpomEAIOcH TICTO B AVXO0BIR E
miadl, HpOrplEAIHCA OPOIVETH B Mi-
KPOXBEHALOBIH newi abo oxonomsy-
BANTHCH pofoul gerani KoMn woTepa,

ABHIyHA aBroMobLIR, BHKOPHCTOBY-
H0Th BEHTHIATOPH, AK] 3VYMOBIHIOTH Man. 6.4
SUMYWICHY KOHBEKILIIO,

r..__l__

Hocaidmyemo mennose SUnpomMinOsaiia. 3 Acyil, SKY NOBEPXHID — CRITTY
H TEMHY — CHJILHIIIE HArpiBAKTH Tennoei npomesri (man. 6.4, £)): un enaneae
KOJp NOBepXHl HA NOrMTHHAHHA TeIL1a H 3HAYeHHA TeMIepaTypH (Man. 6.4, @].

Icaye me ogue BUg TEILIONEPeLAY]l — MERA08¢ SUNPOMINIOBOHNA, AKEe HA
BUIMIHY BiJl TeNJONPORIAHOCT] TA KOHBEKII] aXiACHIDETLCH Ded pevYoBHHHNX
snocepeIHUEIR» (YacTHHOK a00 noTokie pevoBHHH). YacTHHA BHYTPIMIHELOL

eHeprii Tina Mode BHNPOMIHIOBATHCE 1| NOMMPIOBATHCE V BHArIAA1 eleKTpo-
MargiTHux xsuask. (deransnime

MEXAHIIM YTBOPeHHA | mommpenHsn Bunpomisiosanns (radiation) — e sua
eJeKTPOMATHITHHX XBHTh TH BHBYA-  yennonepenasi, nif vac akoi exepris nepe-

THMem ¥ 9 Kaaci.) OBETLCA 33 AONOMOTCHD NpoMeHs (enex-
¥ei Gea BUHATEY Tina BHOpOMi- TPOMArHITHIAX XBHT).

HIOWOTE TennoBy eHepriw (iHgpa-

yepeoHl npoMedi). He e epaarkom i Corne, Gararra, J0AHHA, TBAPHHEB. JIig

TAKOM BHIIDOMIiHIE TEILNOBY eHeDrilo, AJe HAM 3/1aEThHCA, 10 BL HROTO «Bie

xomaogoMe . [le BiguyTTd BHHMEAE TOMY, 0 PYKA OTPHMYE Big ALOAYV MeHIIe

TEIIOBO] eHepril, Hix caMa BUnpoMiaoe. CaMe TOMY MH BIIUVEAEMO X001,

IcayioTe npuaagn, Akl «0a4aTEs TEILIOBE BHOpOMIHIOBAHHA. Taxki npuia-
M HAGHBAKTE TeILNORIZODAME. 3a IX JoOoMOror MOMHA BHABHTH Eﬂ.ﬂl{},ﬂ,ﬂi
it rapayi of'exTH, A TAKOMN BHAHAYHTH IXHIO TEMOEDATYDY.
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E"epria, aKy BHOPOMIHIOE TLNO, IAMeXHTH Bia Horo TeMOepATYPH: IO
BHIIOK) € TeMmoepaTypa Tina, 1o Giabme edepril soHo BHnpoMiawe. Temme-
paTypa JeAKHX Tia Mo:e DYyTH HACTLILKH BEJHKOW, 1IN0 ATOMH pEYOBHHH,
nepebyeanul, AK KadyTh (MiaukH, vy abyvameHoMy cTaAH], MAKTE « HAATHIIOK
eHeprils. Big | BROPpOMIHIOETRCH ¥ BHIAAAL AeKTPOMATHITHHE XBUOE (AeAK]
3 IUX XBHIL JOIHHA BIAYVEAE ¥V BHIAALL TeNAa, a Aeski — v BAraaal esitna).

Tennose BUNPOMIHIOBAHHA TAKOM SANEMNTL Bl KOALOPY NoBepxHi Tina
TA 11 CTAHY: IIOPCTKL H TEMHL NOBEPXHI BHOPOMIHIOKOTE 1 NOFAHHAKTE TEIL10-
TV Kpalle, Hix raajgenski Ta Ganckyql. ToMmy BOITKY, B CIeKOTH] AH], Kpane
He HOCHTH TeMHHH OJAr, AKAH iIHTeHCHBHO NOTAHHATHME TeIIOTY, [0 MOsKe
CTATH NPHYMHOK TEIL10BOr0 YAAPY.

ﬂ Hum BiApI3HAETHCHA MEXAHIAM TeNIONpPOBIAHOCTI ¥ TBEp-
AUX TLA, piasH | rasie?

E Homy MeTANN MAKTE HARKPALTY TenaonposigaicTs?
H HoMy TEBADHHH He 3aMep3alThs HABITE ¥V CHABHNHA Xonoa?
ﬂ Hri maTepiann gobpe nposogaTs Tenao? e Ix 3acToCOBYVIOTE !

ﬂ Homy mureni nisgerARX Kpald mijg 9ac CHABHOL CIIEKEH HOCATE XYTPAHI
IMANKHK, BATHI XxanaTu?

ﬂ Hlyba rpie MoguHy Ui A0iHHEa — myoy?
ﬂ Un Gye aMiHIOBATHCA TEIIONPORIAHICTE NOBITPA, AKIIO HOTO CTHCEATH T

ﬂ YUu ModIHBa TENMONPOBLAHICTS ¥V AVHE POAPLIEEHNX FA3AX, KOCMIUHOMY
npoctTopi?

ﬂ Onumm MexaHiaM KOHBeKIil HA NPHESAL] HArpiBAHHA PLAWHA.
m Uu oxonogxyve Opamo0YEil BEHTHAATODP NOBITPA ¥V NpHMimenHi?

m Yomy edepria eig CoHns mo 3eMil He MoMde DepeJaBaTHCh AHl KOHBeKII1-
€10, AHl TEILTONPOBIAHICTIOY

E e meugime podTaHe cHIr: Ha meinsHOMY noarip'i, v aicl, v noai? Yomy?

BUKOHAW AOCNIOXEHHS

Buronyi qocaiin 3 1oTpHMAHEAM Npasua Geanexky EHUTTEXIAILHOCTI!

n BiaeMH IBa MIMATOYEH ABOAY, KOMKHAN NOKJAAAH B OKpeMHAN nmoaieTnae-
HOBHI naker. PereasHo obMoTafl oNH i3 naxkeTik saTom ado MAXDOBHM
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pyvinaugosM. [Moxknaam naxkeTs Ha TApliky Ha feskuil yvac. PosropHu naxe-
TH 1 NOACHH PeayJabTAT.

E Janponoavi coocobn sbepeskeHHs NPOAVETIE, OO0 IWIBHAKO NCVIOTHCH,
B YMOBAX TYPHCTHYHHX nDoXogik, Ha pubanni abo B pasl plAKTOYEeHHA
eneETpoeHepril (BILANOBIAL « Voo ITBHAKO 3 1CTH» He NPHEMAETLCA ).

E Brronai | nogcHEATH TAKHH gocxain. ¥ npobip-
KY @ BOJOK NOKJANH Aig (Ha aiy — meTanery
rafiky, mob Big He cinnean). [pobipky poara-
IVl HAJ MOAYM AM COMPTIEKM TAK, K NOKA-
3aHo HAa MAMOHEY 6.5. YoMy v BepXHIA YACTH-
Hi mpobfipKH KHIHTE BOJA, & HA AHI npobipkn
e JeEuTs aia?

R

ﬂ IMOAeNR NPHPOOHY KOHBEKIIKD  BOAH.
Tobl spazobnarscA: xap4ori DapBHHKH (cH-
Hifl i weppoHMil), MANEHBKA MIHIIKA 3 BY3b- RE— o
KHM ropioM i MUpoKa Nposopa NOCYIMHA. Man. 6.5
Cuaill DapBHHEK pOIYHHH YV BOJAl, PpO3nHHE
v (hopMH Ans NPHTOTYBAHHA JLOAY H MNOCTAR ¥V MOPOIRJALHY KaMepy.
IInAmEy HANOBHR TelJIOK BOJOK H PO3YMHMHEH B HIH 4YepBoHHIA bDaps-
HHK. ¥ Oposopy NocyaHHY Haiuil Xoaoany sogy (pieens mMae OyTH
BHILE 38 BHCOTY IMIAIMKH). SATVIHEBIIH IMOpno Nailkiem, NOCTAB [LASII-
kY Ha guo nocygnER. [Ipabepn pyxy, adbn ume abypwurn soan. dopan
cHHIE KVOER asoav B nDocvIuey 3 Bojow. Coocrepiraft, mo siabysa-
TaMeTheAa. lloAcHH, YoMy HKONBODH He SMIIIVIOTBCE OApasyv. ¥ AKol
BOAM ryeTHHA Oinbmua: vy xXonogHol uM rapavol? Hemo B3ATH BENHEY
NocCYAHHY 3a mMojgent CBITOBOro OKEAHY, MOJENAMH 4oro Toal GyayvTh
NAAIIEA 13 YepROoHERM DapBHHKOM Ta cHHIN nig? fAxe raobansHe Aapnme
HATAAVE Npollec NepeMIiIVBAHESA BOJ ¥V TAKOMY sOKeaHis 7

OMNPALIIOW IHDOPMALLIKO

i Buxouah B e-goparcy sinec3asnaqns (6.3, 6.4).

OUIHW CEBE

B9 Bukonan B e-nonaTey 3aBAaHHA 4NA caMooUiHoBanHRa (6.5).
-




Mu pocnignniu Tennosi NPoueck: cnocre-
pirany, NORCHIBANM, NPOBOOMNKM O0CHI0M.
Tenep HACTAs 4ac HABYUTWUCH ODYMCMoOBATI
KINLEICTL TEMNMA, WO NepenacTLCy,

S v

[ mocnanoH |

Buronyit Jocaian 3 JOTPHMAHRAM NpaBia Geanekn EATTCAIAALNOCTI!

BiasMmu Tpu cxknaakd. B oary Hanwit 100 sa xonogsol sogn. Bumipaii
i remuneparypy. ¥ apyry — 100 sma rapsuol sogn. Bumipsiit i remnepaty-
pyv. Coporuoayvil, ako Oyae TeMOepaTypa BOAM, AKINO 3MIMATH XOA0QHY
i rapavy soay. Ilepesip me ra nocaigi. Iosropn nocain, ane nboro pasy Bi-
aeMy 200 M xonoarol ogH. Caigryil, mod reMoepaTypl XoaoqHoi i rapa4ol
poan Gyam raki &, Ak i HA nouaTKy gocainy. Hxow Gyvae TeMoepaTypa cymimmi
¥ ULOMY BHIAAKY Y

Hx obyucaumu xiaskicmes menaomu? TH Bde 3HaACI, 10 TEILAD Oepe-
AAETLCH BLA TAPAYHX TLA A0 XONOAHAX, MOKH IXHI TEMTIEPATYPH CTAHYTE Of1-
HAKOBHMH — HACTAHE Tennopa pisHopara. [Ins KinbKicHOrO ONHCY BAACTH-
BOCTEH Ternponepegadl Ta TelnoodMIHY IACTOCOBYIOTH cHelliankil (iamyri
BEJIHYHMHH, OOHIEW 3 AKHX € KiabKicmb meniomu.

KinesKicTh TENIOTH NO3HAYAETLCH
AiTepois §), YATAETRCA «Kios. Oan-
HANew Kinskoeri Tensorn € 1 =
(AsOyIL).

o =HaBunTHCE ODYIHCTIOBA-
TH KiNBKIiCTL TeILIOTH, 3 ACYH, BiAa
AKHX BENHYHHA BoHA 3anexuTh. [lopipaail (3a mamoakoM 7.1) KiabkicTs Te-
AoTH, AKa HeoGxXigHa An4: 4) HArpiBAHHA BOAH pisdHol MACH 10 TEMIEPATYPH
KHIIEEA; 0) HArPIBAHHA OHAKOBO! KINEKOCTI BOJH, B3ATOL 38 TEMIIEPATYPH
10 °C, mo Temneparypi 20 C Ta 100 'C; ) sarpiBaHEs ogHaKoE0] KiALKOCTI
pisHux piguH (pogH it 0gil) 10 0AHAKOBOTO 3HAYEHHA TeMnepaTyps. [lepesip
OPHOYIEHHA JOCHIAAMH (38 MORIHBOCTL).
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m, < m, At, < At, iy =
At, = At
- ) e ) om)
oo T Teodil fTece/T
Man. 7.1

Iz mwTrTeROro AOCRIAY TA NBOTO JOCHIAY TH DavWm, 0 N8 HATpPiBAHHSA
poan Glasmol MacH norpidsa Ginsma EiaeKicTs TemnoTH. OTse, Kiasxicms
menaomu, nepedana miay nid wac xHazpieanya (au Biggasa TinoM mig vac
HOT'O 0XOM0AMeHHA ), NpONOpILlitHA MAC] NLOTO TLAA: & ~ m.

Hrxmo tpeba migirpiTa Boay Taxk, Npod BOHA CTANA JAWIIE TENJI0K, TO HA-
rpiBaKTh 1l HEJOBI'O, HANAKYH THM CAMHAM Il HEBEJIHKY KLIbBKEICTb TENIOTH.
A ol BojA cTANA rapavo, noTpibHo nepegatH il Glasiny KLIBKICTE TEMIOTH.

Orike, 110 40 BHOLO] TEMIIEPATYPH DOTPIOHO HAMPITH BOAY, TO DiABIIY KlNh-
KieTs Tennors Tpeba i nepegarn. 3sigen Momus saanucarn: @ ~ Al — gine-
KiCTh TRILTOTH, HADAHA TiAY, NponoplliiiHa aMid]l TeMOepATYDPH NLOTO TLIA.

KinskieTs Tennoru, nepegasHa Tiny mig uac foro HArpiBaHHA, 3AJeHUTH
me # Big TOro, 3 HKOIl peYOEMHH BHUroTOBAeHE Tino. Tak, ana 3dLIbLIIeHHA
TEMIEPATYPH OHAKOBHX Mac BOSH H onil HA TY caMy KiNLKICTL FPpagyCiB no-
TpIGHA plaHa KiALKICTE TENNOTH: ANA BOAN BoHa Olnkma, Ang oall — MeHIIA.

OcobnueocTi pevoBRHH A0 HATDIBAHHA XADAKTEDHIVIOTH QIZHYHOW BeJIH-
YHHOK, AKY HAGHBAKTD NUMOMOK MENNOEMRICTIN PEYOSLHU.

]IIITIDH}" TENI0EMHICTE PEHOBHHHNE NMOAHAYAKNT ﬁ!.l".['lﬂﬂlﬂ L.

OIuHEEDA OHTOMO] TelIocM-

i B
Kr-*C
YeraHosneHo, Mo piaHl peqo-

BHHH MAKTEL DI3HY IHTOMY TeILI0- mﬂ ana 36iNLLWEHHA TEMNEepaTypH pe-
emmicTs. V rabaumi Ha dopsani | TOSMHMMacoo 1krka | C (300 Axa KinexicTs

SABOTAND SHAYSNER IICTOMOL To- TENAGTH BUOINAETECS PEHOBUHOID MACOK 1 Kr
: nif 4ac oxonopkerHa Ha 1°C).
J0eMHOCT] leaknx peqoruH. Ha-

NpHKIAZA, THTOMA TelLT0EMHICTL
Ho

wr-"C
norpifna Kiaskicers TemnorH, wo gopisaoe 130 M (abo sEACALAOE 0XOMO0-
maenun 1 kr sonora ua 1 C sugingerses Kinskicrs Tennorn, o gopiasioe

130 Ix).

HOCTL — ]

aonora — 130

. lle oznauae, mo aAns Harpieagsa 1 kraonorawa 1 C
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Orace, KinbKICTL TENNOTH, NepefaHA TiAY i1 yac HarpiBaHHA (Ul BiggaHa
TiZIOM i YAC HOro OX0A0HeHHA), NPONOPUIHHA THTOMIN TEILTOEMHOCTL pe-
YOBHHM, 13 AKOI BHTOTOBIEeHe TLI0: & - €.

Tarum upHOM, 06 ODYRCARTH KiALKICTE TENA0OTH, AKA HoTpibHA 118 HA-
rpisaHHA Tina, a60 KinsKicTs TENNOTH, AKY BHALIAE TLA0, OX0N0LYVIOUHCH,
Tpeba NTHTOMY TENAOEMHICTE PEYOBHHH, 3 AKOL BHMOTORIEHE TLN0, NOMHOMH-
TH HA MACY IBOrD TiJIA H PI3HHIKD MK HOro NOYATKOROK 1 KIHIEROO TeMie-

parypamu: @ = em(t —t ) abo @, =cmAt .

Ockinkky i 9AC OTPHMAHHA TRIJIOTH BHYTPIIIHA eHepria Tiaa abiasmy-
eTLCA i, pignoeigHo, 36iALMVETHCA HOTO TEMIEPATYPA, TO PI3HHIIA TeMIIEPAa-
Tvp Al Byae J0oAATHON, | KiAbKICTE TENNOTH, OJeDMAHA TLNOM, TAKOM I0-
AatHa: @ > 0. ¥ npoueci oxonoaeHHA KiHOesa TeMneparypa tina ({ ) Mmenma
BIJ] NOYATKOROL ({ ), TOMY PO3pAXOBAHA KIALKICTE TENIOTH MATHME BIJ €MHE
apaYeHHAa: § < 0,

e

ﬂ Hr Bigomo, -:=E. YUn MoHA CTBEpPJAKYBATH, IO THTO-

MA TEIUIOEMHEICTS 3ANeKHTE Big Macu peuosuHM? Big aminn
TeMOepaTyvpH pevosraR ! Bia KiakkoeTi nepeaanol rennori?

E Hxa pegvoBnHA Mae HAHMEHINY OHTOMY TelMoeMHICTE? HRa pevoBHHA Mae
HANGLABIIY MHTOMY TEIJIOEMHICTE !

ﬂ 38 0IHAKOBHUX YMOB HarpieawTs 1 1 sogu ta 1 a1 nosirpa. Hka peuosuna
mengme garpierses Ha 100 C7 Ynm ne MoxHa nogcHRTHT

ﬂ JAdea miganx opyvexks macaMu 1001 500 rea aeaK Nl 9AC 3AAVPIIH B OKPILN.
Iloacan, T oAHAKORO AMIHHIACH 1X RHYTPLIIHS eHepPria.

H ¥ AKIA nocyauHl (man. 7.2, ﬂ] MICTHTBCA PIAHHA 13 HAHMEHIIOW TeILI0-
EMHICTI), AKINO BLIOMO, [0 SJeKTPOHHHM TEPMOMETPOM 3afiKcyBaIH
TeMIEPATYVPY TPLOX PLAHH, NICJAA TOIO AK IM HALAIH OJHAKOBY KLILKICTE
TellJaoTH (MOMATKEORBL TeMIepaTvpH i MacH piauH ogHakori)? ¥ akiil mo-
cyauul (dan. 7.2, @] MICTHTBCH HANMEHIIE PIAMHM, AKINO BigoMo, 10

eeKTPOHHHM TepMOoMeTpoM 3aiKCYBAIH TeMIeparvpy piaHH, micas
TOrO AK IM HAZAIH OJHAKORY KLTLKICTE TEILTOTH (IOYMATKORL TEMISpPATY-
PH PIAMH OAHAKOBL, PUTHHA B VCIX MOCYIRHAX TAKOME OJHAKOBA)?

3
. -

ol W W ol W N

Man, 7.2




B YueHs TAa VUeHHIA nobyvaveanw rpadpike aa-
AeHHOCT] TEMOEDATYDH BOAH BIA KidbKOCTI Te-
naoTH, orpuManol Hew Bl Harpisaua. Ii rpa-
(pikn z0bpameHo Ha MamwsRY 7.3, Iloacan,
yoMy rpadikn BHABAAHCA pisHAMHA? Hxwil ia
rpadikis gianosigae HArpiBAHAK GLTBIIO] MACH
poau? V¥ ckinkkn pasis sigpiaHaamcs MacH
BOAHM B JOCTIAAX VUHA TA yYeHMIL!

§ 7 Aocnigxyemo HarpiBaHHA pevoBrHK

E B amoMiRiEBOMY YAHHHEY HATPIBAIH BOIY
i, HEXTYIOYH BTPATAMH KUIBKOCTI TeNjoTH B

HABKONHIOHIA npoctip, nobyayeans rpadi- @ I

KH 3aJeHOCT] KINTBKOCT]I TeILTOTH, OTPHMA-

HOl YAAHMKOM 1 BOJOIO, BIJ 4ACY HAIDIBAHHA |

(man. 7.4). Hruil rpadix nobygoBaHEN JUIA

BOJH, & AKHA — ANA YaARHERKAT 0 :
Man. 7.4

YYNChb PO3B'A3YBATHU SAOAMI

¥ zaniaRy KacTpy/ao Macow 1 kKr HaaH oy Macom 2 kr. Axy kiaskicTs
TEILTOTH Tpeba HAZATH KACTPYAL 3 BOJOD, 0D IX TeMIIepATYPA SMIHHTACE
gix 10 70 100 C?

T

m,=1kr
N
= 460
kr-°“C
m,=2 Kr
T
¢, =4200
’ Kr-*C
t,=10°C
t=100C
Q—7

- Q,=4200

Fodb SaAaaH;

Obuagea Tina — KACTPYVIA 1 Boja — HAMDIBAKOTRCA pasoM
HA OAHY 1 TY camy Temnepatrypy: At = 100 C - 10 C =
= 00 C. Ane KLILKICTE TENJIOTH, AKY OTPHMAIN KACTPY-
a# 1 Boaa, piani, 6o MacH I TATOMI TENAOEMHOCTI IIHX TiN

pl3Hi.
RinskieTs TenIoTH, AKY OTPHMANA KaACTPYaA:
S
Q, =e,mAt, @ = 460 o " 1¥r-90°C = 41400 Lx
KI*

KinskicTE TemmoTH, mo gicTana Bona: &, =ec,mAtf,

B 5 r.90°C = 756000 M.
Kr: G

Ilna garpipaHHA KACTPYIL # BOAH HAJAHO KIABKICTE TENJIOTH:
Q-6 +0,. Q=414 wlm + 756 xllm - 797,4 n]lx.

BLinoniaw: @ =T9T.4 xJln.
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PO3B'AXHK 3AOAMI

Hea EinbRiCTs TenaoTH noTpibHa ANA HArPDIBAHHA JATVHHOI FHDl MACOHK
200 r Big 20 'C no 28 "C?

Hra maca sanianol gerani, axuo #a 1l garpisasaa sig 20 'C go 200 C nim-
a0 20,7 gllx rennoru?

E Hromo KiaskicTio Tennors MoxHaA Harpiti 0,3 kr sogu 8ig 12 °C o 20 C?

n Hry macy pogn moxHa HarpiTh Ha 10 C 1 x[l3x rennorn?

ﬂ o6 sarpiTa 110 r amomigio ga 90 C, morpitono 9,1 gllx. Obuncan nr-
TOMY TEILIOEMHICT ANKMIHIO.,

H Monoko nig wac goinHa xKopis mae remnepatypy 37 C. IIaa Tpascnoop-
TYBAHHA Horo oXonoixyviors 1o 4 C. Crinsk® Terna BUAINHETECH DM
NLOMY, SKIO cepeAHil Hagll Ha gepsmi 800 1, nHTOMA TEIIOEMHICTE
monora — 3,9 kllx/kr - C, ryverna — 1028 xr/m*?

ﬂ Ha rpadgiry (Man. 7.5) sobpameHo npo- fC
nec HArpiBaHHA getani sacow 2 Kr. :

Hra nuTOMA TEILTOEMHICTE PEUHOBHHH, 2U

3 K0l BHTOTORITEHA JeTanh! Axa xink- 10

KicTh TenJdoTH HeoDXigHa AnA Harpi- 0 18 =

BauHA niel gerani sin —10 C go 20 'C7? &,

=19 kL%

BEMKOHAW OOCNIAMEHHSA -20

Buxonyi nocaiam 3 JOTPHMAHHAM

NPABRHI Geanerkl KHTTCIAALHOCTI! Man. 7.5

Harpipawun 1 a1 pogn HA rasopifl abo eaerkrpuuHiil nauTi (HeobxiaHo,
wod noryv:aicTs HArpiBHUKA B Aocaigl He aMiHWOBANACE), BEMIDIOH vac,
NPOTHIOM AKOT0 TEMOEPATYpa DiABMIIVEThACA HA Kol 5 C (BuMipoBan-
HA NpoBOAL B imTepsani sig 20 go 60 C). 3a oTpuMAHNME IHAYEHHAMH
nobyayil rpadik nponecy Harpisagaa. OcKinekR B gocaifl NOTYAHICTS
HArpIBHMKA € CTAJOK, TO KINBKICThE OTPHMAHOL BOAOK KLABKOCTL TeILIO-
TH nponopiinHA yacy. [Hoacau, yn Biaobpaxae rpaly e TeepAKeHHA.
¥ yoMy NpHYHHA BIAXWISHET




A BW 3HANK, WO CNOBO Bananc NOXoAWTE Bia
¢panuyabkoro cnoga balance — Tepeaw,
10070 03aHavae pisHOBary, ypisHOBaXeHHA?

JHA4MTL, TENNOBKA Danadc — ue ypieHoBa-
MEHHA MIX NPOLLBCAMK HAMDIBAHHA W OXON0-
OXEHHA! CKiNukW rapase Tino Bigpae Tenna
CTINLEW X OTPWUMYE XON0OOHE.

A

A 8 nymMma, wo Tennosuid Ganadc HEMOXNK-
Bvi. OO0 A3xoe0 OyAyTL BTPATH TENNa.

Jdocnian TenaocobMiE 38 MAJKHKOM

8.1. Axi TiLna, HA TBOW AVMKY, OTDH- Q- Q+
MYIOTh Tenno, a Axi sigaawTs? o ;
HA MAMIOHKY CBIAYHTL Opo: .‘\
A) BIACYTHICTE/HAABHICTE TEILIOBHX m—
BTPAT; ) ‘“1.,1_
0) remnosui banaHe: mig wac Temno- |

obMiny oanHi Tina BiAKAKTE TAKY Man 8.1
CAMy KLABKICTE TEILTOTH, HKY OTpH-

MYIOTh iHIIi TLNAa?

Ja axux ymos zabeanevyemover mennosud barane? [lpuragai: vy 7 knaci
TH BHBYAE,/BHBYAMNA 3aK0H 3bepexeHHA 1| NepeTROPEHHEA MeXaHivHOI eHepril.
BiH € oxkpeMEM OpoABOM (PYHIAMEHTANBHOM JAKOHY dDepexeHHS eHepril,
AKHI COPABAMRYVETLCA A BCIX nmponecis y npupoal. Bianosigro, aaxos abe-
pedeHHA eHepril cIpaBUKYETLCA 1 1A TENJOBHX ODponecin.

MaTeMaTHYHHM BHpAMKEHHAM 3aKoRY 30epe:enHa eHepril B mponeci Te-
naonepefadi € pilBHAHAA TeLtosoro HanasHcy.




5 8. locniaxyeso Tennoewi Ganadc

Haragyvemo, mjo piEHICTE BTpaYe-
HOl il OTpREMAHOI eHepril CHpPaBIHY- ql: *ﬁ+"'+¢t¢+ﬂ+"‘+ﬁ
EThHCH 3A YMOBHR BiACYTHOCTI 11 BTPAT, | .
TobTO B3AeMOoAindl TiA MAKTE VTBO-
PIOBATH TEILA0i30AbOBAHY CHOTEMY
iz, JIng nsoro, BRKOHVIOUH JOCTIAH,
TR OVIell BHKOPHCTORYBATH EANOPH-
meTp (Mana. 8.2).

Kanopuserp cxnafaeTscda 3 ABOX
nocyAnH qHAisgpuuHol qopaMn, yMi-
IMeHNX ogHa B oary. Mix nocyanea-
MH pPO3TAINOBVETHCA IIAD TeILI0120-
naTopa (moeiTpa, NiHONAACTY TOLILO).
[Tocyauny Ginemux poamipie opu- | £) ;
EKPHBEAKTE KPpAIITKOK), 0 H]{EI-II: MOAIHA ME..H- EE E-EIHDDHWTII

NPHEPITATH TEPMOMETP 1 NPHETPIR ) — z0BHiWHIA BUrNRA;
ANA nepeMillyBAHHA piamEHE. Yei (3 — cxemarnyHe 3o0paxeHHn

il 3axoAd AONOMATAKTE 3MEHIIHTH
BTPATH TennorTH nijg dac remacobMiny. Orike, TAKY CHCTEMY 3 D€BHOK TOY-
HICTIO MOXXHA BEANKATH TeNAol30IL0BAHOI0,

[Ipu poar'aayveaHH] 3a0AY BTPATAMHE TenJa OVIelll HEXTYBATH.

Adnn wozo nompitne pisnannga menaosozo Garancy? Ha nparkruui go-
CHTL YACTO BHHHKA&aE pnorpeda ¥y BH3HAYEHH] JHAYeHL (MaMYHHX BEITHYHH,
IO XAPAKTEPHIVIOTE TenNoolMiHH] NpollecH, MCAA BCTAHOBJNCHHA TEILI0BO1
pisHoBarn. Hanpuyaan, BAZHAYHTH TEMOEPATYPY CYMIITI BHACNLAOK 3Mimmy-
BAHHA rapAvol 1 XonoaHol Boan, abo o0UHCANTH KiAbKICTE TOILTIOTH, OTPHMA-
HOI TLIOM 11 Yac TenaoobMiay, a00 BHZHAYHTH TEMIEPATYPY TLAA, AKY BOHO

MATHME B PE3yILTATI JOCTIAY.

B yeix mux eunankax tpeba cxagdamu pieHanMA GidHocHO Kiawvkwocmi
menaomu, AKy smpavaroms | Axol Hadysawme yci miaa, wo nepedysaloms
iy menaooiMiHHOMY npoyec.

Ilia uac poapaxyHKy TennooOMINHHX NpPOLEcis 3ACTOCOBYIOTE NeBH] mpa-
BHJIA, IO JAKTE 3MOI'Y BCTAHOBHTH VMOBH Nepebfiry TennoBHx ABMIN i npo-
mecie # oDYHCIHTH INVKAHY BeJIHYHHY. A caMe:

« 3'AcyBaTH, AKi Tina GepyTh YUACTE V TennoobMiH;

« VCTAHOBHTH, HKOl TEMOEpPaATVPH JOCATAKTE TLIA ¥V CTAaHI TEILI0BO1 PIBHO-
Barw. dxmo 3a yMoBoK 3ajaql 1l He 3aJAH0, NO3HAYATH 11 JiTepoo §;

+ 3 ACYBATH, AKI 3 TiN BIAAAITL TENAOTY, & AKI — OTPHMYHIOTH 1i. Janm-
catTd opMyaY KilbKOCT] TENMIOTH ANH KOMHOrO 3 Tid, mo nepebyeanTs
V TeIAaooOMiEHOMY ODponec (40 TOro #* el sasau 81 0lasmoro 3Ha4eH-
HHA TEMIEPATVPH BIHIMATH MEHIIE);
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« CHAACTH PIBHAHHA Temnosoro GanaHey, ¥ AiBifl YACTHHI AKOro SGANHCATH
CYMY KIABKOCTEH TEILTOTH, AKY OTPHMAJH TLIA BHACHIAZOK TelLaoobMiHY,
V OpaBif YACTHHI — cyMY KiALKOCTI TENIOTH, [0 BIAAAAHA TLIA mijJg Yac
TernnoobMiaY;

¥ PO3B A3ATH PIBHAHHA BIAHOCHO IIVEAHOL BelHYHHA TA BHAHAYHTH 11 yHC-
JOBE AHAYEHHA.

ﬂ Hapean npHKIaAH TEILI0i30NL0BAHO] CHCTEMH,

E da AKMX YMOB DiBHAHHA Telnosoro GanaHcy € cupase i HenM?

ﬂ Yu MoxHA DepejaTH JedKyY KinbKicTs TEILAOTH PeYOBUHI, He NiABHIIVIO-
uit s 1 reMmoeparypu?

YYNCh PO3B'A3YBATHU 3ALNAMI

ATIOMIHIEBHH KANOpHMeTp, Maca axoro gopiedwe 100 r, mictets 100 r Bogn
KiMEATHOL Temneparypu 20 C. ¥V xkanopuamerp nornann tino sacom 150 r,
reMneparypa axoro craHoeuTs 80 C, Yepea peaxuil gyac, nicada BcTAHOBIEHHA
TENN0B01 PIBHOBAMY, TEMIEPATYDA B KanopuMerpi gopisnosana 27 C. Buanau

HHATOMY TEILIOCMHICTR Tiﬂﬂ, AKe MIOKJATH B KATODHMEeTp.

Tano Poan' maauun
m,= 0,1 xr ¥ npoueci nepegasaHHA Tela SepyTh YYacTh KAJOPHMeETD,
e, =900 M Boja i Tino.
kr-"C | Temneparyvpa soas i kanopuMerpa nigsmmpaack sig 20 go

m,=0,1 kr 27 °C, rino npn nsomy oxononyno sig 80 o 27 'C.
e = 4200 Ax | KiasgicTs TeNA0TH, AKY OTPHMAB KANODHMETD:

i kr-°C | @ =em -(t—t).
m,= 0,13 gr KinskicTh TEnaoTH, AKY OTPHUMAIA BOJAS
t,=1,=20C | Q,=cm, (t—1t).
t,=80°C KiaskicTs TENNOTH, ARY RIAAANO TiA0: @, = m (f = 1,).
t=27"C - ¥mopa renosoro Ganancy: @, + @, =Q,,
¢, —1 em it =t)+em (3 =t)=em (1 =1,).

cm, (-1 )+eam, < (I—1)
ﬂ"l: 'ttj_t:l

-

JBIIKH &=

9002 _ 0 1xr.7°C + 4200—2% 0.1 gr .7 °C
= gr-°C Er-°C — 450 b
# 0,15 kr-53°C gr-°C

Hitnoniie E’=45ﬂn—m

gr -0
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PO3B'AXHK 3AOAMI

ﬂ Smimanu 39 1 goan npu 20 'Ci 21 neoan npu 60 C. Buasay remneparypy
cymimmi.

ﬂ ¥ BaaHi MicTricTo 200 1 amimann XoJoOHY BOOY 3a Temnepatrypn 10 C
3 rapA4o npu remnepatypi 60 C. Hril of'emn Tiel #t irmol sogn Tpeda
B3ATH, A0 BeTAHOBUAACH TeMOepaTypa 40 C?

H B amoMigieasnil kagopuseTp Macow 140 r pannan 250 r sogn npe TeM-
neparypi 15 'C. Micaa Toro ax 6pyeor ai cenamo Macow 100 r, parpiTui
Ao 100 C, moMICTHIH B RAJTOPHMETD 3 BOJAOK, TAM YCTAHOBHJIACH TeMIle-
patypa 16 C. Ckaaan piBHAHHA Tennosoro 0ANAHCY | BHAHAY MHTOMY Te-
MIOEMHICTE CEBHHITO.

ﬂ BHaunav, HA CRIJIBKHE HTiABHIOINTLCH TeMIepaATVpa TLIA JOIHHA MACOKD
60 Kr, AKINO BOHA 3AHYPHETHCA V BAHHY 3 TeMnepatryvpolo soan 42 C. Ce-
peaHs Temnepatypa tina moguan 37 C, cepeiHA THTOMA TEILTOEMHICTE
rina mogaan — 3350 ik /(kr - C). O6'em soan y sanni — 220 a1, Brparty
TeIL10TH HA HATPIBAHHA BAHHHA | HABKOJHINTHLONO OPOCTOPY BRAXKAN piB-
How 40 % .

E Cranesuii eupid sarapToBVBABCH HArpiBAHHAM Ao Temneparyvpe 800 C
3 HACTYOHHAM ONVCKAHHAM V MACAO MACOW 2 Kr, B3ATE NPH TeMOepaTypi
10 C. Ilpn nsoMy Macao Harpinoesa ao remnepatrypn 40 C. Snafian macy
cTaJleBoro Bupody, HKII0 OpH NepeHOCl B Macko BHpiD oXonoIRBCcHs HA
20 'C. IInroMma TenaoeMmHicTs Macna — 2100 Hxc/(kr - C).

ﬂ IIo6 oxoaoauTH BHTOUYEHY 3 Mifl geTats, Aka Mae remneparvpy 100 C,
il aanypuan v 420 r sogu 3 remneparypoo 15 C. Buanau macy gerani,
AKIIO BifoMoO, o0 v nponeci TenaoobMiny poga uarpinacsa go 18 C.

H Cranesy getans macow 300 r garpiam Ao BRCOKOI TEMIEPATYPH, & HOTIM
FAHVPILTH A8 SArapTOBYVBAHHA B 3 KI' MAIIHHHOND MACHa, M0 MAE TeMIle-

patypy 10 C. Buapady nodaTKOBY TEMOepaTYPRy AeTAM, AKIIO TEMIIEPAaTY -
pa OpH YeTAJAeHIH TenaoBill pirroBaal Oyvaa 30 C.

ﬂ Boaa macow 150 r, HanuTa B Aarveauit xatopusmerp smacow 200 r, mae
remuneparypy 12 C. 3uaiign TeMnepatypy, KOTpa BCTAHOBHTECA B KAO-
pUMeTpi, AKIN0 ¥V BOAY ONVCOTHTH aanizay rmpio Macow 0.5 gr, sarpity ao
100 C.

Ho amomMinierol nocyvarHA Macow 43 r gaauan 150 r sogn ope TeMne-
parypi 20 C. ¥ nocyaney onyerEan nraiagp macom 200 r, Temuneparty-
pa Axkoro 95 C, npH nroMy TeMOepatypa sogH oigsmmmpaaces go 30 C.
BH3HAY OUTOMY TEMMOEMHICTE PEYOBUHHE, 8 AKOL BUMOTOBIEHO HUAIHAD.
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ﬁ 3a IAHAMH MaTHEA 8.3 craagH i

OUIHW CEBE

poO3B’ AXH 3anaYl.

Bukoxan y e-noaartxy 3anaannsa
wee [N CAMOOUIHIOBAHHRA (8.1).

JIABOPATOPHI POBOTH Ne 1, 2 Man. 8.3

Buxonyit pofory i3 10TpHMAHHAM NpaBua Gesnexy KHTTE I SIsH0CTi.

O0'earafiTeck v rpYNH 1| BHKOHANTe JOCHLAMeHHA Tenaororo DAIARCY 3A
aMIIYBAHHA BOAH PI3HOI TeMOepaTYPH.

Ofradnanti: TepMOMET]D, NOCY AHHA 3 Ter1010 pogown (40-50C), nocyanHEa
3 XOJA0JHOK BOA0K, KATOPHMEeT), MEHIVDKA.

34 AONOMOrol TEPMOMETPA BHMIDANRTE TEMIEPATYPY XOa0gHol BOAH |, ¥
NOCYARHL, JANHINITE JHAYCHHEA TeMIepaTyp v Tabanio,

Haawitre B ranopuserp 100 r rennol soan. Bamipaitre # sanuuriTs y Ta-
O 3HAYMeHHA 11 TeMOepaTypH {,.

He suiiMaxun repMoMerp, HanuiTe v kanopuamerp 100 r xonoguol soan.
Obepexxao NOMIUIIVIOYH TERPMOMETPOM BOAY, CTEXKTe 3a HOI'e NOKA3AHHA-
MH. TIILEKH-HO TEMOEPATYPA MMepecTAHe IMIHIOBATHCE, JANMHWINITE MOKA-
3aHHA TepMoMeTpa § v Tabanio.

ObGuncaiTes aMiHY TeMnmepaTypH Xonogsol Bogm Af =f-§ Ta Tennol
At =t — 1,

OBuHCAITE KIMTBKICTL TENNOTH, AKY OTPHMAJA XOJ0AHA BOJA:

@, =cm (t-1).

O6uneniTs KLMsKICTE TEILIOTH, AKY BLAAANA FAPAYA BOJA: Q= = "2”‘:‘“ - .EE'_I.
IlopipaafTe IX 1 3podiTE BHCHOBOK.

Maca Maca @ Temne- Temne- Temne- KinbKicTh
x0- Tennoi | patypa patypa parypa TennorM,
nogHoi | BOOM, x0- Tennoi  cymiwi, wWwo oTpm-

BOOM, m_, KT nogxHol BOOM, £, C Mana
m,, Kr BOAOM, S xonoaHa
i, C BOAna

Q. A=
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2. O6’egHaliTech Vv rpynM 1 BHAHAYTE JOCTLIHMM MIAAX0M MTHTOMY TEILIOEM-
HICTE pEYOBHHH.

Ofradnaina: KATOPpHMeTp, TepMOMeTp, MeH3IVPKA, MOCYANHA 3 BOJAOKD,
BAXIALHI Tepe3d 3 HADOpPOM BAMKIB, HHUIIHAP MeTaNMeBMH (HA HHTI),
(PLABTPYBANLHHUNA DAID, HOCYAHHA 3 OKPOIIOM.

« Hanmuire B kanopamerp 100-150 M sogn kiMEaTHO] TeMOepatypn. Ba-
MipARTE T 3ANNITITE TEMOepaTypy {, i Macy m, miei Bojgn.

« 3 103BONY BUHTENA NigiAAITS 3 KANOPHMETPOM 10 MOCYAHHEN, B AKIH v K-
naA4gifl soai MicTATheA rapAvi Metanesl nuainapn. BunTens aKkypaTtHo
NORAAJe MHIIHAP V BALI KATOPHMETP.

+ Ha pobogomy micii obepesHo ONYCTITE TEPMOMETD V KAJOPHMETD 1 cTeMXK-
Te 3a foro nokazasaaMHA, [licaa gocardennd Temosol piBHOBATH BHMI-
pPAHTE TEMIEPATVPY BOOAH B KANOpHMeTpl [.

+» DBHHMITE DHAIHAD 13 BOAN, NPOMOKHITE HOro (ALTPYBATLHUM NATEPOM.
3a 1010MOrolo BAMLUILHEX TEPE3IR BHAHAYTE HOIO Macy m..

v ObuncoiTe KinbkicTs TennoTH, AKY OTPHEMYE BOJAa B KANOpPHMeTpi:
91 =e.m -{t—1)

v Ofuncnites KinskicTs TennoTH, AKY Biggae rapaunit murinap:

Q,=¢,m, (100°C - 1).

« Crnagits plEHAHHA Tenjaoporo Danancy. I3 cHiBRIIHOmMEHHA BEH3IHAYTE
NHTOMY TeILIOEMHICTE PeYOBHEN IHITIHAPA ¢,.

« 3a TaDINIen THTOMHEX TeNNOEMHOCTEe!l BHIHAUTE PEYMOBHHY, 12 AKOl BH-
roOTOBAEHO HIITHAPD.

MNoyar- Kisnuesa Maca Maca Kink- Kink- NMurtoma
KOoBa TEMMe- BOON Tina KiCTh KiCTh TEennoEM-
Téemne- partypa m., Kr m,Er Tenno- Tenno- HicTe Tina
paTtypa BOAW T™, LD | T, WO €y
BOOM 5 C oTpumye Bigaae  [Lx/(xr-"C)
t,.'C soga @, Tino
ﬂ- | Q ¥ nl

BUKOHAW AOCNIOXXEHHS

S3anponoHyH MeTo BHIHAYEHHA MHTOMO] TeILIOEMHOCT] PLANHN.

=

mEHh’.ﬂHﬂﬁ B e-A00aTKy BIpTYansHY nabopaTtopHy
- ﬂﬂ'ﬁﬂw 1.




Tema 1. BHyTplwHA eHeprin, Tennoewni banavc

Tw gispascs/gisHANACH, 0 BHYTplmHID OygoBy
PEYMOBHHH ONHCYE MOJMEKYIAPHO-KiIHEeTHYHA Teopls
(MKT). Ha ocrHogri 1l moA0eHE MOMKHA NNOACHHTH OCO-
GaMBOCTI ArperaTHHX CTAHIB DeYOBHHH, TEMIEDATYDY
Til, OponecH nepegavl Temnna,

T momem chopMyIOBATH OCHOBHI OONOMKeHHA
MET.

1. PeuoBHHA CKNATAETHCA 13 YACTHHOK (MONEE Y, ATOMIE, iIHINNX YACTHHOK).

2. HacTHHER pevoBHHA NepedyBaloTs v Dea- i
HepepBHOMY XaoTHYHOMY (DeanagHoMY) F‘Ei'f~
pyci. |
[MigreepaeHHAM LOMY € SEMNE dugdy-
it _ .

3. HacTHHEHN pevyoBHHH B3AEMOJIIOTE MM ‘I' . ""
cobo — OPHTATYIOTHECH 1 BigmTOBXY- — Ll Ty
OTRCH.

Cunm NpUTAraHHs

EnexTpoHHa xmapa
s e
Cunw Anpo
BUOALLITORXYBAHH

[MigreepaaeHHAM HLOMY € BUHHKHEHHA CHA OPVHHOCTL, 3MiHA Arperar-
HO'O CTAHY DEUOBHHH, CKISIOBAHNA TOLLD.

Tar moxxem onucaT ocoDIHBOCTI ATPETATHOID CTAHY PEYORHHE,




Tema 1. BHyTplwHa eHepria. Tennoswid Ganadc

.y | ArperaTHui CTaH peYoBUHK
O3naxa no- =
PIBHAHH®A
| . (xpucTaniummi) - ol
SbepexeHs 3b6epirawTs 3bepiranTs 0b'em, Ane FREMTETES: BRACHIN
Popam dopmy A 06'eM AMIHIDKOTE hopM opa
i ob'emy vy Y ~ AWoG'emy
Mopsoky B poa-
OcobnueocTi Hﬂm::;:: d E:H ;‘ HACTUHKKM PO3TALWOBAHD TAlUYBaHH He-
HIAEMHOM J.I.IMHCIH a no E'ZHg BNPUTYN OOHA A0 OOHOI, | MAE, BLOCTAHI MixX
pPO3TALYBaH- (y SiTKOM ane NopROKY y poarally- | 4aCTHHEIMK 3HAYHO
HA YACTUHOK :ﬂ :f BAHHI HEMAE GinkLl 38 po3sipur
| PAaKY | ! HACTHHOK
JocratHe ana Toro,
LWwob BOHW TPUMANWCR
NpuTaradssa .
MK HACTWH- CHnbHEe AT DT M Hemae
ane HeJOCTATHE ANs
KaMK
niaTpUMmyBadHa op-
- MKW — piOWHK TEYYTE |
Nuwe anerka YacTuHeun aywe
XapakTep KONWBAOTLCH Bin- | PyxawTecs HEENOPAA- | WBWAKD Xa0THYHD
PyxXy HacTu- HOCHO KOBAHO, CTUKAIOTECA | | PYXA0TeCH, Nepio-
HOK (ikcosasoro BlOWTOBXYIOTLCH OMHHO CTHKAKTLCH
| s b Qa3 Do
CnissigHo-
LB HHA M
CepaenHbO
KIHETHMHOK E —0
ra noTeHuia- E >>E_ E =E r
NEHOHKD E,
BHEDMAMMN
YACTUHOK
PEYDBUHI
CremMaTiiHe ey TERIR
300pameHHs e, RN
DOATALYBAH-
HA YACTMHOK ‘
=

Tu poaymiem, mo pyx — OCHOBHA BIACTHBiICTE MaTepil. Pyx 4acTHHOK pe-
YOBMHM HAZMBAKTE TemnobuM. CepeHa KiHEeTHUHA eHEPria pyxXy YACTHHOK
PEYOBHHE BHAHAYAE MEMAEPAMYyPY TLAA.




Tema 1. BHyTplwHA eHepria, Tennoewmi banadc

Ta gianascA/AisHanacA, O SHYMPIWHA eHeP2ia pevosunl — I CYMA ce-
PEAHLOL KIHETHYHOL eHepril pyxXy YACTHHOK PEeY0OBHHH TA CepelHbOl NOTEHIL-

AJILHOL EHEepI1 1X BaACMOAll.

€ E E ; E_ =0

u f E . Dedopmain
[ W oE E=0 (?2)
. Ly . " HarpisaHHs
EHEPT1H

& & ¥

MexaHiuHa < gy '”EIH'_I||'T1'JHi.I.lHFI enepria ({J )
t |
E HEEEHE:.HJ'FI E_gs3aemofin
i e
— &+ » BMKOHYETLCH poboTa o
(L,H MOXHE 3MIHIATI g P
+y - ~ TEnnonapenaya THFH;H:H‘I.-!
¥
. i

| Mipa ar;liHH

T Mmozen NOACHATH cnocobl aMIHE BHYTPIIIHLOL eHepril Ta cXapakTe-
PHaVBATH BHIH TeNaomepematdi.

Oea cnocobwn amiuv BHYTplwHboT enepril

Tennonepegadya — 3miHa BHyT- | | BUKOHaHHA mexaniydoi poboTum, 30K-
PILUHLOT EHEpril, 38 paxyHDk nepena- | | pema; HarpieauHsa Tin NpW X nedgopmal-
BaHHA |l BiA oaHOro Tina OO0 HWOro | | AX; HArpiBaHHA, AKAM CYNPOBOLKYETECH
De3 BMkoHaHHA poboTi BAKOHAHHA POOOTH NPOTH CANK TEPTA

| TennonposigHicTe — 00OMIH eHEprien Mix TinamK, wo nepebyeawts
—=| y DeanocepeqHLOMY KOHTAKT! (34 paxyHOk BIAEMOAIR MiX YACTUHKAMM
| PE4OBHHI J

KoHaexwia — nepeHaceHHa eHeprin noToKamn piawH abo rasie (sMoxnm-
—= BAR TINLKW ¥ NON TAXIHHA 38 paXyHOK CUN ApXiMeaa, Wo AoTe Ha Harpi- &.
TY PIAMHY, K2 M3E MEHLLY NYCTWHY BHACNIA0K TENNOBROND POILVPEHHRA)

EWnpomMiHOBAHHA — MNEPEHECEHHA BHEDM enexTROMArHITHUMK XBW-
= TAMW, BAOMMMAM CHITROM, HhpavepaoHM BANPOMIHIOBAHHAM, MOXE ﬂ
BigbyBaTUCR Y BaKyymi




Tema 1. BHyTplwHa eHepria. Tennoswid Ganadc

Tu eMicm onMeyBATH TENLI0BL NpoLEcH, M0 CYNPOBOAMVIOTE HArPIBAHHSA
38 JONOMOrOK BIAMOBLAHNX (ISHYHHX BEJIHYHH.

Kiavkicms menaomu (@) — une Ta YACTHHA BEYTPimMHLOI emeprii, Ay
OTPHMYE H BTPAYuae TLAO Mif 4ac TelI0BHX Mpolecis,

KinskicTs Ternnory, ska norpibHa fns HarpisaHed Tina, abo KinkricTs Te-
[A0TH, SKY BHALIAE TLI0, 0X0A0EYIOYHCH, BHSHAYAKTE 34 (hopMyII00:

Q@ =cm(t — t,) abo @, = cmAl kr,

Ae ¢ — NMHTOMA TeNAOCMHICTL PEYOBRHHH, 3 AKOL BHIOTORIEHE TiNO;
m — Maca Tiaa;
Al — pisEHIA Mix Horo NOYATKOBOK i KiIHIEBOW TEMIIEPATYDAMM.

MarTeMaTHYHHM BHDAMKEHHAM 34-
KOHY EE'EPE}HE.HHH _Enﬂpri'i B npongeci @.;.@ -I-.“+Q; =ﬁ *qj .;,m{.@,
TenJonepeaati ¢ piBHAHEA MenI06o- -

2o Danrancy.

Lty

1. (0,5 0.) ¥ra®u arperaTHHl cTaH pevYoBHHH,
Y HHOMY CTPVETYDPHI YACTHHKH 31ifCHIOIOTH
KOJMHMBAHHA HA OJHOMY MiclLi,

A piacii B reepmuii - o

Y

=
b rasonogitéanit | pitkorpHcTATivHMI #

Z. (0,5 6.) Obepr pAgOK, V SKOMY HABEIEHO
OpHEAAN BAMYIDeHOL gudiyail.

A vV BOOZOAMAX MHPEYVJIKE NOBITPA, PO3YHHEHE ¥V BOI1

b vekasHIL 3 9aeM poaMimyIOTE OVKOD

B xpannd papb, 10gaHa B CKIAHKY 3 BOGOK, Hajae Bogl sadApBIEHHA
I" 3zanax DeHIHHY 3 BLAKpUTOrD DAKA BIAYYEBAETRCA N00IH3Y ABTOMODLIA

3. (1 6.) Ha ManiHEEY NOKA3AHO HANPAM 06- | *
MiHY TeILIOTOK MM TLIAMH. YKAMKH HOMepD
Ti1a 3 HAHHA Y0 TEMIepaATY DO,

4. (1 6.) Obepn npasRALHE CHNIBBLAHOIMEHHA
MidK MACAMH BOJIH B MOCYAHHAX, AKUILD 1X NO-
CTABHJIN HA OJHH i TOil e HAMPIBHREK i Wepes
neAkHit yac BUMIpAAH TeMIepaTYPY BOJIH.




Tema 1. BHyTplwHA eHepria, Tennoewmi banadc

[MouaTHoBa TEMUEPATYPA BOAH B OCY-
auHax Oyaa oJHAKOBOD.

Am,>m,>m, Em >m,<m,
Hmi-':mz-ﬂma I'ml <m,>m,
5.(16.) 0nsg narpisanaa 2 kr sogu (e =
4200 Mx/(kr - C)) sig 20 go 70 C au-
TPAYANTE KLIBKICTE TENJI0TH ...

A D200 e B 920 I
B 4200 = " 420 we I

G.(20.) Hkil ob emu xonoguol 1 rapa4ol
poaHR Tpeba BaATH, o v BAHHI, MICT-
ricrs axol 200 n, BCcTAHOBHIACH TeM-
nepatrypa 40 'C? 3Mimyeans XonoaHy
poay remnoeparypu 10 'C a rapagoio
Temnepatypu 60 C.

7. (3 06.) ExcnepuMeHTANLHD AOCTI-
AKYBANACE aMiHa Temnepatyps 0,5 kr

PLAMHY BHACTIJAOK 11 HArpIBAHHA. 34
OTPHMAHHM rpadlkoM BHIHAY MTHTOMY
TeNJOEMHICTE el pIANHEA.

5. (3 6.) B amoMirieBHIl KATODHMETD, ¥
AKOMY MICTHTHRCA XOJMOOHA BOAA, BAH-
BAKTE FAPAYY BOAYV. BHKoOpHCTORYIOUH

rpafdiry aMiHH TeMIOepaATYPH BOJAH mia
qac TennoodMiHY, BHAHAY MAacy KAlo-

PHMETPA.




+ g < MNapa_
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TEMA 2. SMIHA ATPETATHOTO CTAHY.
TENNOBI MALWLNHA

TU HABYMLLICH: | :

« BubBupaTH nigHaBankHy CUTYALWI0, AKY MOXHA DO3B'933TH AOCHOHMLLBKUM
cnocobom, QOopMYyMIDBATH BACHOBKKW, NPE3eHTYBATH pPa3ynLTatH, 3aiR-
CHIOBATWM CaMoaHania gocniadvusKol 4MnsHOCTI,

+ ONpausLOBYBATW, CHCTEMATHU3IYBATA Ta NPeACTABNATY [HQOPMAaLIID npu-

POOHAYOID 3MICTY,

dopmymosaTi npobnemy @ obupat cTparterii il po3s’ A3aHHA;

OOCROXYBATH NPOUECH, WD CYNPOBOAXYIOTLECA NEPETROPEHHAM arperar-

HOTD CTaHy PEYOBHUHA;

CKNAAaTH PIBHAHHA TENNoBOro BanaHoy,

po3g'A3yeaT iavyHl 3a0a4 HA BUAHAMEHHA BENWYWMH, WO ONKWCYKOTE NO-

FAMHAHHR BAOLNEHHA TEMNA Y NPOUBCcaAX KMNHHA, KOHOeHCaLll, NRasnedHa

TEEpAHEHHA Ta HA KK Tennoprx MaLlMH.

LY A

.

¥ BRACTUBOCTI pIOMH (NOBEDXHEBMA HATAN, KANUMADHICTL, 3MOYYBAHHA), NnapK
(BONOricTs), THEERAMX TN (AMOPMOHWX | KDUCTAaRMHAX]);

¥ AKl 3MIHKW BIADYBAKITECA Y BHYTRIWHIA Oynosl pevyoBrHKA NI Hac nepexony i

3 OAHOrQ arperaTHoro CTaHY B iHWKWA,

NPHHLAN O TEMNNOBAX MaLLIMH,

nepesary i HeaoNKM BNAKUEY TENNOBWX MALLWH Ta iHWKxX 3acobis TennoTex -

HIKM Ha O0BKINNA;

YORY BAXAWE EHEDMOOWANH] 3AX00M ONA DOOMHK, FDOMAIK, KDaIHK,

Akl € CcNocobn NOAONAHHA EK0NOrivHMx Npobnem, NOB'AZEHMY 2 BMKOpKUC-

TAHHAM TEMNNOBMX MALLIKMH.

=, &

_TH 3MOXKELLE: 1

+ OnucyBatH Dynosy | BNACTUBOCTI PENOBAHK NP NEpPexoal i 3 OgHOMo arpe-
FaTHOMD CTaHy B IHLWMA, BUKODWCTOEYIONK NOHATTA: NMTOMA TENNOTa Nnias-
AEHHA, NATOMA TENNOTA NAPOYTEOPEHHRA, NUTOMA TENNoOTa 3ropadHN Nanvea;

< NOACHIOBATH NPOWECH 3MOYYBaHHA, NIAHATTA DIOMHK B KANINApax, NapoyT-
BOPEHHA | KOHOSHCAL, NNaaneHHa | TEEPOHEHHA, 3ropaxHa.

L

L %

“ %

<5




§ 9. A0CAIAXKYEMO NOBEPXH EBUN HATAT
PLANH, 3MOYYBAHHS | KANINSPHI a8NLLA

Mu netTansHile BMBYATIMENMD DInMHK. BApTo NnpM-
ranatd Bce, Wo BsYunKe, Npo piakuA cTad. Ak ue
kpawe 3pobutu? MosToputH naparpadgun 1-37
NepernayyTy Bigeo 8 e-goaatey? O, apobmo nna-
KAT 4 Npe3eHTaLuho!

Bruronal gocaigs (Man. 9.1) 1 nepekoHalica, o BOAA MOMKe: a] VIPHRMYBa-
TH Ha MOBEPXHI Jerki npejaMeTn; @} MiAHIMATHCA TOHEHBKHMH EallinapaM
(mopamu); £) poarikarnes no nosepxui ado adHpATHCE ¥ KPAILTHHM,

Homy sunuxac nogepxuesutl namazf XapaKTepHOK BIACTHBICTIO plaH-
HH € Te, 1[0 HA Me3kl 2 Fa3oM PIANHA VTROPIOE BIALHY NMORepXHIW. TAK] ABA-
ma, AK NoBepXHeBHIl HATAT, 3MOYYBAHHA NOBEPX0OHL, YTBOPEHHA KpPAalenb,
KaAninapHi ABAINA 3yMOoBAeH] caMe oco0MHBOCTAME B3AEMOI] MOMEKY, 10
MICTATLCH B NOBePXHeBOMY APl piaman (man. 9.2).

Man. 9.2

<



5 9. Jocnigxyemo NOBENYXHEBWA HATAT DIAWH...

Yeepeausi pilanHy KOMHA MOMEKV18 PIBHOMIPDHO OTOYEHA IHINMMKE MO-
NeKYyAaMH, 1 CHAH BIAEMOAL MiX¥ HEMH cKOoMOeHCcoBaHl. Moaekyan #x no-
BEPXHEBOTO INADPY JWIIE 3 oAHoro DOKY OTOMEH] MOJNeKYTAME PIAHHNA, 3 1H-
more — MoJekyiaaMu raay. Bianorigso, cRAN BaaeMogll MR MOJeKYIAMH
HA MOBEPXHI pPIANHA He cKoMTeHcopaAHl. Bhankae cana, HanpamMmiIeHa sranb
PIAMEH TA BAA0BX 11 noBepxHi. ToMY NOBEPXHA BOAH CTAIVETHLCH H CTAE HK
eNACTHYHA NMIIBKA, 0 J03BOAAEC YTPHMYBATH ferkl npeamers. e asmnge
HAIHBAKTE NOSEPXHEEUM HAMAZOM.

¥ Nepernsayb 8 e-A0AaTKY BiOE0 NOBEPXHEBOrD HATAMY plomH (9.1).
R a

[lopepxueBnil HATAT PiANHH BH-

FHAMAETBECH CHAAMH MiMMOJEKY- w HaTar (surface ten-

NApHOI B3aEMojll, TOMY BlH 3a1e- sion) — dianuHe sBMLe, IMICT AKOrO.
HHTEL Bif: mlmmm
T NNOLLY CBOET NOBEPXHI NPW HE3MIH-

* MPUPOAN PigMHH: ¥ JeTEMX pi-  HOMY 0B'émi.
AHH, AK] MBHAKO BHIAPOBYHOTHCH
(epip, conupr, GeHaNH) NOBEPXHE-
BHH HATAr MEHIIHH, HIXK ¥V HeAeTKHX (pTVTh, PLAKL MeTAH);

* TEMNOEPATYPH PLARHH: [0 BHINOID € TEMOSPATYRA PIAHHA, THM MeHIIHM €
1l noBepXHeBHH HATHT;

* HAABHOCTI B CKAAMIL DIAUHH NOSEPXHESO-AKMUSHUX PeYOSUH; IX HAABHICTE
3HAYHO IMEHINYE NOBEPXHEBHA HATAD PLAMHH;

* RIACTHBOCTEH raay (abo iHmol planHe), 3 AKHM MeRVE JaHa pigHHA.

Muno Ta MHIOUHR 3aCI0 HAIHUBAIOTE NOSPPYNESO-OKMUSHUMU PeiosuNa-
mu (surfactants). Ixni momeryvan
MICTATL HACTHHY, AKA CHILHO NpH-
TATVETHCH 00 MOJIeKya BOogH, 1 uac-
THHY (+XBicTs), AKA He BIAEMOJIC 3
MOJEKVIAMH BOOH. YHACTIA0K YOro
MOJIEKYJIH NOBepXHEBO-AKTHEHOL pe-
YOBMHHE MIrpyHOTh HA NOBEPXHKO BOLH
i CTHPUYATE JOTOPH « XBOCTAMM , CTEODIOIOYH HOBY NOBEPXHIO, AKA MAE SHAYHO
MEeHIIHH nopepXHesnad HaTar (man, 9.3).

Man. 9.3

‘. 4§ Tak, 3 MUNOM KpaLle BIAMWBAETLCH Dpyn. Ane axkwo MUno
=-§ TA IHLLH MMIOHE 32aCo0K Tak BNAMEANTL HA NOBEDXHEBWA Ha-
TAr BOAM, TO 44 HE CTRBODOKDTE BOHKM Hebeaneky AnA npu-
ponxux Boaofm? dizHawcs cam | noaimoces HdopMauieo
3 OAHOKNACHHUKAMW W DOHOKNACHWLIAMK.




59, JochigxyeMo NOBEPXHEBWW HATAT PIAWH...

Homy soda smouye odni nosgepxui i we amouye inwi? Bigomo, mio 3a og-
HAKOBOI MACH HAHNMEHINY ILI10IY NoBepXHI Mae Tiao ceprutol hopmi. Came
TAaKol (hopMH 1 HAMATAETLCA HAJATH PLAHHI noBepxHennd waTar. IIpn xou-
TAKTI 3 OVAL-AKOK TOBREPXHe A0 (hopMYBAHHA NOBREPXH] JOAVYACTHCA RIA-
EMOJiA 3 MONeXYIAaMHA [iel nopepxHi, 1 Bee e BiAOYBAETHCA WA A0 CHIAR
THMIHHA, TOMY KpalLil, po3TAIIOBAHL HA NOBEPXHI, CILAKILEH] 3TODH CHI0ND
TAMIHHA I CIOTBOPEH] HA MEX1 JOTHKY PIAHHN 3 noBepxHEen. Axmo Morexy-
JIH PLAHHN OPATATYIOTECA OHA A0 ofHol caadme, HIM A0 MOJEKYJ TEEPAOTO
Tiza, To piMHA poaTikaeThea (aMouyve nopepxaw) (Man. 9.4, €)). A axmo
CHIH NPHTATAHHEA Mid¥ 9acTHHEKAME caMol pLIfER Olnbmmi, Hi® CHAH OPHTH-
FAHHA UX MOTeKVI 00 MOJAeKVa TBepaoro Tina, o pignsa Habyeae ciepry-

Hol popmu (He aMOUye NoBepxXHO) (Maa. 9.4, @L

Man. 9.4, ﬂ — PLOMHA AMOYYE NOBEDXHIO, @ — piOWHA HE 3MOYYE NOBEPXHIO

OcrinbEH ABMINA SMOYYVBAHEA | HEIMOUYVBAHHA 3YMOBNSHO BIACTHBOCTAMM
peYOBHE PIAMEA @ TEBEPAOrO TiNA, TO TA CAMA PiAHHA MOMKe DYTH aMOYYVBATE-
HOW A8 0JHOT0 TEEPAOrO TiNa H HeaMouVEAILHOK A4 inmoro,. Boaa, nanpn-
KJAI, 3aMOoYVe K0 i He amouyve napadisa. Hlob eAMipATH cTVIHIEL 3MOYMYBAH-
HA NeBHOl NoBepXHI, BueHl BUMIDIHOWOTL KpalloBuil KyT. AKino KyT MeHIIHH
Big 90 , To maTepian nosepxHi € sidpoghiavium (10GHTE BOAY) 1 SMOYVETLCH.
Hrmo xvr Ginsmmi za 90, To marepian zidpogrofnuii (boiThca Bogn) —
HE aMOYYETRECA,

59 Nepernavb B e-000aTEY BiOBD 3MOMYBAHHA | HE3MOYYBaHHRA Tin (9.2).
= =

Homy soda nidnimaembves 6 kaniaapax? Y npupogi 4AcTO 3VCTPIMAKTHCA
Tina, NpoHH3aH] YHcneHHHMHE ApifHnME KaminapaMy (sig nat. capillaris —
BOJIOCAHNIT) — BYIBKHMH KaHamaM# jopinesHol dopmu. Taxky cTpyKTYDY
MAKOTH DAMNIp, jepeso, 'pyHT, DaraTo TKaHuH 1 OyaiBenkHUX MaTepiatis. Pi-
AHHA, AKA IMOYVE KAMAAp, BTAVETLCA B HROI'O, MIAHIMAYHCE HA JOCHTL
BeIHKY BHCOTY (Man. 9.3, ﬂ".h Y BY3eHBKHUX KANINApax CHIA BHKPHEJIEHHA
nopepxHi HA Mexl JOTHEY PiAHMHHA i ¢TIHKH NOMHPIOETHCH HA B NOBEPXHK
pigual. 3a pAXVHOK LON0 BHKPHBASHHA CTEOPETLCH J0AATKOBA CIUIA, AKA
Aie HA piguay. Tay DigHiMaTHECH BOJOIA TA DOMHEH]L pEYOBHHHA B cTebaax
POCAMH, BOJOTA V TPYHTORRX Kanliapax. Axmo pignea He aMouye KATLAIAP,
TO BOHA B KATILIAP] onycKaeThLeA (Man. 9.5, @}. YUnam MeHIIHM € pajiye Kami-
AApa, THM Gilablna BHCOTA HigHATTA (abo onycraHHA) pianHay (Man. 9.5, @].




59, flocnigxyemo NOBEPXHEBMA HATAT PIAWH...

..J

2 O B

o

|""'- MNepernaHs B €-A00aTKY aHiMauiRHY MOoaens
e NIOHATTA piovHW B Kaninapax (9.3).

n FIKi BAACTHROCTI MAE MOBEDXHEBHH AP PIAAHEKT

ﬂ Mlo amymye pigfHHY SMEHIIHTH CBOK OAomY BinsHOI No-
BepxHi?

E [MpoxoMerTYH OpHCETIB' A AK 3 FYCAKA BOAA, BUITH CYXHM 3 BOAH, HOCHTH
BOAY B pemeTti., YU gificeo MmoxeEa BEHTH 3 BoaHn cyxum? Illo aaa gnoro
noTpibro?

u HoMy BONOCKN NEH3NHEA AMHNAKTECA MICAA TOr0, AK HOro BHHMAKTE i3
BOIH?

ﬂ Je kaninapHi ABHLOA 3VCTPIiYAIOTHCA B NPHPOAL TA TexHini?

ﬂ HoMy pOsILIaBIeHHHA MHD NJ4BAC HA NOBEPXHI BOJAR ¥ BHIAAA] CILTHCHY -
THX KYALOK?

BUKOHAW OOCNIOXXEHHS

Buronyil gocainm 2 JoTPpHMAHEAM NpaBHI
Oe3InekH MHATTE I AAsHOCT!

ﬂ Mocnigd nopepxHeBni HaTAT pigunn. Odaad-
HAHMA: CKAAHEA 3 BOJIOI, JIACTHHKOBA KAPTKA,
smoreTH. [leperip, un cnpagai MmoxHA yTpHMA-
TH MoHeTH (Man. 9.6). 3anpononayii cnocid su-
HAYEHHA CHIH NOBEPXHEBOrO HATATY,




59, JochigxyeMD NOBEPXHEBWI HATAT PIAWH...

3'acyil, Axa pignaa mae Ginemmii nosepXHeBHN HATAr — BOJA UM COHDT
(man. 9.7). OGaadnanni: ABL MOHETH, ODineTKa, BOAA TA CHMPT.

Lr MNepesip ceil pe3ynsLTaT 38 Bigeo B e-goaatky (9.4).

E Hocaint enaUE MHIA HA NDoRepXHeBHH HA- |
Tar. Ofaadiania: MECKA i3 BOJOK, YOPHRE ﬂ
MeneHHH nepeis (Ao MeaeHA KaBa), MO :

(abo muwaHH 2acib). ‘__
ﬂ HMocaigt kaninapri aspma. Ofsadnanua: l — |

i) NoCYAHHA 3 BOJAON, TpyDOYKH pla”Horo

giamerpa, mimifica (man. 9.8, §); 6) no- Man, 9.7
PHCTHI DANIp, CHAAHKH 3 BOogow, (apba
(man. 9.8, (5).

Man. 9.8

- r
Yo A
. f-‘!

ONPALUIOW IHOOPMALIKD

BiabMK yyacTe v rpynoBiv poborTi

ﬂ 06 eanafiTecs v rpyns Ta posnodiniTs sanuTaHHa (a—-B) 408 DOWIYKY 1H-
fhopmanii. 3anUTAHHEA: A) AK NOBePXHEBO-AKTHEH] PEYOBRHHEH BILIHBAKTE
HA HABKOJHIIHE cepegoRHIOe; §) v AKHX BANMAJKAX KANLNAPHI ABHIA Bi-
NirparTs NOZHTHBHY POAb, & ¥ AKHX — HEraTHEHY: B) AKe NPAKTHYHE BH-

KopHeTaHHaA riapodobianx i rigpodiibHIX peYoBHH.

E 06’eguaitTecs v rpyns. Bukosaitre gocaigm iz munsausME Gyasbamxkamu
(e-gogaTokr, 9.9).

OUIHW CEBE

E BukoHaR y e-A00aTKy 3aB0aHHA ONA camoouiHneanHna (9.6).




§ 10. A0CNIAXYEMO NAPOYTBOPEHHS:

BUNAPOBYBAHHA | KWTIIHHA

[Nopisuail MATIOHKH, HA AKHX 30- Lae 2T T00CH .,-_:..- .

fpamenHc Npolec BHOAPOBYBaHHS | = iy iy ' 1
(man. 10.1, £3) Ta npouec KHNIHAA '- x

(man. 10.1, ©F) soan. Cupobyii caMo-
CTillHO, COHPAKYHCE HA CBIH KHTTE-

N o |
BHH JOCBL TA JHAHHA, OTPHMAH] HA 1 A :
YPOKAX NPHPOIHAYHX Kypcie, poa- l l I l
noginnTe TRepaxenna (1-10) ma i, o 6 ..

o ONHCYVIOTE BHNIAPOBYBAHHA, 1 Ti, Man. 10.1,
0 CTOCVHOTHCA KHINIHHA. ﬂ' BUNAPOBYBAHHA, ﬂ KMMIHHA

Ilapa vreopoeThCA THOIE 3 BLILHOI TOBEPXHI.

[lapa yTROpWOETHCA 38 OV ABL-AKOI TEMIIEDATYPH.

[lapa yTEROpWETHCA B YeboMY 00 emi piaman.

. Ilapa VTBOpPOETRCA JHIIE 3a HATPIEAHHSA 10 IEeBHOL TEMOepPATYPH,
YrropowThea Dyvasbamrn.

IHapoyTROpeEHHEA BLADVEAETHCH IHTEHCHEBHO.

. IMapoyreopenHa BiADYBAETLCA NOBLIBHO.

. e mryusnii npomec.
. e npupogEHi nponec,
0.1na neoro nponecy noTpibHe 30BHIIIEE LKepeno eHepril.

D WP

—

lm:pﬂj_ﬂmn | KuniHua

[leperip crol Bignorial 3a MaTepianoM naparpada.

¥ womy ocobausicms npoyecy esunaposysasHal
[pouec nepeTEOPeHHA PLAMEN HA ODADY — e ODapoyT-
BOPEHHA, AKe MOXe BIADVBATHCHA ABOMA cnocobaMmB —
BRNAPOBVEBAHHAM |1 KHUniEAam. llepersopenna napn
HA PiIHHEY — e KOHJAeHCAILIA.




5 10. AochigxyeEmD NapoyTBOPEHHA. BUNAPOBYBaHHA | KUMIHHA

AOUf NEepeBaAXKHA YACTHHA MOJMEKVA ¥ pignHl i razl DepyTs V4ACTE ¥V J0D-
KAMIZ0BAHHX PYXaX — KOJMHEBEAHHAX aAD0 nepeckokax, 1| DeBHA KLUIBKICTh
MOMEKYN pyXacThed BLALHO (mocrynansHo)., I[lpo me crigunTts audpvaia, o
TiZIBKH BiALHI MOJEEVIAH MOMVTE OpaTH v Hill vaacTs. CaMme ni BiabHI MO-
JeKVIH MOMYThH NOJOJATH NPHTAMAHHA CVCLAHIX MOASKVA 1 BHAETITH
3 piauHE (mana, 10.1, ﬂ}. Moaegyan, o BHIETLAH 3 DOBEPXHI PLAHHHA, VTEO-
PHIOTE HAJL HEO TAPY — BlADYBAETHCA NpOLeC BHNAPOBYBAHHA.

[lIsuakicTs BANAPOBYBAHHA 34J16-
MHUThL Bifl KITBKOX OPHYHH. ¥ HLOMY
TH MOMEN DepeKOHATHCA CAMOCTIH-
HO, BHKOHABRINK JOCALIH, OIMHCAH] B
KiHni maparpadga. [loacanTn i oco-
OnHBOCT] MOM(HA HA OCHOBL MOJEKY-
JAPHO-KIHETHYHOM BYeHHA Opo OY-
Aoy pedosHHHA (Taba. 10.1).

BunapoeyBanns (evaporation) — ne-
pexif, pewoavin 3 piakoro abo TEEPHOro
arperaTHoro CTany B rasonoa)Ghmil (napy),
ﬁWmMmﬂﬁ-
BN,

YuHHuKW,
L0 BNNHEANTh
Ha BUNAPOBYBAHHS

BunapoeyeanHa BlaGysa-
ETLCA 3a OyObL-AKOI Tem-

neparypu

PiovHa BMNApORYETLCA LWBK-
[OlE 3a BHLLOI TeEMNEpary-
P

WauakicTe BMNApOBRYBAH-
HA 2aNexVTh Bif PiZHOBK-
0oy piamH

UlsnakicTs BUNapoByBaH-
HA PIAMHA 3anexuTh BN
NAQW I BiNLHOI NOBeRXHI

LipnaxKicTe BMNapORYBAH-
HRA 3ANEXNTE Bl HARBHOC-
Ti ¥ LUBWAKOCTI NOTOKIA NO-
BITPA Ta AOro BONOrocTi

Tabauus 10.1

NMNoACHEHHA

Jeaka KinbKICTh MONeKyn, K pyXaKThCH WBWAKO | Ma-

0Th AOCTATHIO BHEPio, Wo6G NOOONATA CHNK NPWUTA-
raHHA, € B piawHi 3a OyasL-AKol TEMNepaTypH

Lo eviua Temnaparypa piguMeu, 7o GinbWwonw & KinLKCTs

MONEKYN, AKI WBHWOKD PYXAOTHCA | MOXYTE NOAGNATH CUNK
NPWTAFEHHA HEBKOALLIHIX MONEXYN | BUNETITH 3 NOBEDXHI

PLOMHIA

LieMawe sMNapoBYETLECA Ta PIAMHAE, MONEKYNKM JKON NpW- |

TAMIOTLCA OaHa 00 0AHOI 3 MEHLLIOK CUNOID. AJLKE B LLO-
MYy pasi NOOoNaTH NPUTAFAHHS | BUNETITK 3 PiOMHA MOXEe

GinbLUE KINBKICTE MORSKYR

LUe noscHIOETBCA TUM, WO piAWHA BUNAPOBYETBECH
3 BINbHOI NOBEDXHI pEYOAMHM, | WD GlNbLUE NnoLLE 8inb-
HOI NOBERXHI DLOWMHK, TUM Binblwe Monekyn oaH0YacHo

BHUNITAE 3 HE1 B NOBITPA

3 nepexonom MOonekyn i3 pinuHd B Napy o0HO04acHo

BinOyBaETLCA | 3BOPOTHWA npouec. BeananHo pyxa-
KOYMCE HAL NOBEPXHED PUOMHKW, YACTWHA MONEKYN, WD

il 3anNALLKMNM, 3HOBY B HEI NOBEPTAKXTLCA. ToMy piguHa

BWMNApOBYETLCA LWBKWOWE Nig Yac BiTpy, AKWA BLAHO-
CHThL MONEEYNK Napu, | NOBEPXHA HAL PLOWHDKD HE Ha-

| CHYEHa BENWMKOID KINLKICTIO BOASHOI Napw




510. Aocnigxyemo NapoyTBOPEHHRA. BUNAPOBYBAHHA | KWIIHHA

Bayrpiisa eHepria pignHn, Sk BHIAPDOBVETHCA, aMeHmverscd. Lle no-
ACHIOETHCH THM, 10 O Y&C BHIAPOBYBAHHA 3 DIAHHHN BHAITAOTE HANIITRH-
i MOJEKYIH, | cepegHa MBHAKICTE PeINTH MOJEKY PIANHN CTAE MEHIIOH,
OTHe, | CepeIHA KiHeTHYHA eHeprid MoOJeKya, o 3aJRalnTLCA B pianHi,
IMeHIIVETLCH. ToMy, SKII0 HeMAE MPHIIRBY eHepril 1o piARHA 3308BHI, TO,
BHOAPOBYIOYMHCH, BOHA OXOMOVEeTheA. BHX0oAAYA 3 BOOAW HABITE V CIIEKOT-
HHH JeHL, MM BiAuyBaAEMO X0a04. Boja, BHNapoBYIOYHCE 13 NOBEPXHI HALTOTO
Tifia, aabupac BiA HEOTO NeRHY KiNBKICTE TENJIOTH.

Armo nmponec BANAPOBYBAHHA BIADVEAETHCA NOBLALHO, TO SHHKEHHA TEM-
nepaTypi maii:xe He sigdyeaersea, 60 pLANHA OTPHMYE TEILTO BiJ HABKOIHIN-
HbOMD NOBITPH.

Y womy ocobausicmbs npoyecy
kuninuga? 3a nepHOl TEMOepATYDH
(TemnepaTypi KHNIHHA) piAMmHEH OO-
YMHAKTE IHTEHCHBHO BHOADOBYBATH-
CA He AHIle 3 BlAabHOL NoBepxXHl, a A B
yeix ix mapax. e aenne HASHBAIOTE
KURIHHAM.

Man. 10.2

MNepernfayes B 8-N00aTEY aHIMALLIAHY MOOens NPpouacy
e KMNIHEA (10.1),

PoarasHeMo NpoNec VTROPEHEA NapH 3a KAmeEaa pianan (maza. 10.2, €.
Kumisea norpebye aopHIMHELOMO Eepena eHepril. ¥ npapoal pianHa KH-
MATH JHIIE 34 HAABHOCTI NIPHAPOIHEX Jx#epen eHepril (modanay BYIKAHIYHO-
AKTHBHHX 30H). Harpisarumemo sogy B nocyauui. Yepes geskufl gac gHO
1 CTIHKH ODOCYAHHEHE BEpHIOTHCH Dyasbamxamu. e — Oyasbamen noeBiTps,
posunHeHoro y noal. [ligyac garpisaHH s pLARHEY BOJA BHIAPOBYETRCH BIIORHK
noeepxHl GvasbamKA R 11 cepegrny. 3 MABHIIEHHAM TeMOepaTyVpH 6V.iIhL-
fanrKa 3aN0OBHIDETECH He TLAbKH NOBITPAM, POSUMHEHNM ¥V BOoAl, a il BOAAHOW
napow (Man. 10.2, @'_I. 31 30labIIeHHAM KELTBKOCT] BOAAHOL DAPH BCEepeNH]L
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Gyasbamor ix o6’em nocrynoso abinsmyerscs, a Bianosigao siasmyverscs
1 BHIITOBXYBANLHA (ApXiMenora) cHaa, mo aie #a dyasbamky, byasbamekn
BIIPHBAIOTLCA BiJl NosepxHi cTIHOK i AHa nocyanEM # migifiMaoTeca g0 no-
BepXHI piaueH. HRmo poJa B DoCYIHE] e He MPOTPITA TOBHICTIO | RepXHI 11
[MAPH 3AMHINAKTECA XoaoganmMy (man. 10,2, O}* OyvasbalIKe CTHCKAKTHCH,
CTBODIOIONH XAPAKTEePHMH MVM, AKHIE MH UVEMO Depej NOYATKOM KHIIHHA
pignad. Ao & Boga nporpinacs noeHicTio (man. 10.2, #]. ane 11 npogo-
BEVIOTE HATPIBATH, NTPOIEC DapoyTBOPpeHAA Beepeannl byasbamork siabyea-
€ThCHA IHTeHCHBHIMe. KinskicTs napn ecepeanHi Ovasdamor adlakIIVETRHCH,
BLANOBLAHO NiABMIMVETHCA | THeK napH. YHacalnok neoro of'em dyasbamox
ANBMYETHCA, | 38 ODeBHOI TEMOEPATYDH pLAMHH OYyIARDAINKH MOYHHAKTH
CILTHEATH HA MOBEpPXHIO 1 JONATHCH, 4 BOAMAHA NApa, 0 MICTHAACHA B OVAL-
AamKAX, BHXOARTL Hasoerl (man. 10.2, ﬂ]. Iroal mo Toro X MOMHA COOCTe-
piraTh TyMaH, AEEH YTEOPHETHRCA HAJ DOCYAHHOK: BOAAHA Dapa sMilOyeThesA
3 XONOJHEM ODOBITPAM | KOHAEHCYETBCH V BHMAAAL MATEHBKHX KpPADENLOK.
Camol napu, 38BH4alHO, HE BHAHO.

Ilig wac KUNIEHA TEMOepaTYVpa PIAHHH JATHITAETRCH CTANOD, OCKIALKH
BCH TEILIOTA, 10 HAJAETHCH PIIHH], BHRTPAYAETHCH HA BHYTPIIIHE BHNADOBY-

BAHHA B IUAPAX PIANHHA.

ﬂ Hum BHNAPOBYBAHHA BIADIIHAECTHCH BiJg Kuniaua?

H Yomy piansaa BHNApoBYETHCA 34 Oyvab-aAK0l TeMnepaTypu?
ﬂ Bix woro aanesuTE IBAAKICTE BHIIAPOBYBAHHA PLARENT

ﬂ Homy oad BHTOTOBNEHHA NAappyMIBE BHKOPHCTOBYIOTE COHPT, a4 He Boay?Y
E YoMy rpyHT NpocHXae MBHANIIE V BITPARY moroay?

ﬂ Homy B saxpuTiil DocyAlH] pIARHA BHXONOIEVETHCA NOBLILHIMIE?

BUKOHAW OOCNIOXEHHA
BisebMn yyacTe y rpynosin pobori

Buxoryil mocaiagm 2 JoTpRMAHHEAM NPABKA Geanekm MATTEIIAALHOCTI!

Ob'epquaiiTecs v TPpYyNH i NpoRediTh AoCHiKeHEA YHHHRKIE, BiJ AKHX | AK
CAME 3ANEHHTh BUIAPOBVEBAHHA PLANHE.

Mpyuma 1. BiaemiTe TpH piafl plAHHEH — BOAY, ETHAOEBHH COHPT 1 POCAHHHY
0N TA NOMICTITE 3 MOeTKH N0 OAHIN Kpannl HxX piANH HA TPH NpeaMeTHI




510. Aocnigxyemo NapoyTBOPEHHRA. BUNAPOBYBAHHA | KWIIHHA

crensnda. BRCIORITE NPROVIIEHHSA, YH 0JHOYACHO BHOAPYVIOTECA i peY9OBHHHA.
SadikeviiTe yac, 3a AKAH KpANLTHEN BHOADYVIOTLCH.

| Pianna | Yac, 3a axun Kpanns eMnapysanacs
| Euﬂa i
 ETinoeui cnnpt

Onin

I'pyna 2. HareciTs N0 KPpANTHHAL BOAH HA CKENbIIA: X0M0AHE (i3 X0A01HAbLHHN-
ka) i sarpiTe (MosHEAa HArpiTH B pykax abo 8 inmui cnociG). Bueaosits npu-
NVIPHEA, Y8 OJHOYACHO BHIAPYETLEA BOJA HA cCKenbkiax. dadikcylTe uac,

38 AKHA KpAILTHHEE BHIAPYIOTLCH.

e PigwHa Yac, 3a AKuA Kpanna sMnapyesanacs
Bona Ha xonoaHoMy Crenbul '
Bona Ha HarpiTomMy ckenbl|

pyna 3. HareciTs N0 Kpanauil BOAH HA CKeNLIA. YTROPITE HAJl ONHHM 3]
cKefelk NoTik noriTpsa (DoMAImITE pyKOW abo cKoOpHCTAWTECH BeHTHIIATO-
poM — aje obepexHo, mod 30BCIM He 2AYVTH KpananAay). BreaosiTs npHny-
IMeHHA, Y8 OJHOUYACHO BHIIAPYETBCA BOJAA HA cKenbuAX. JadikcyilTe vac, 3a
AKKI KPANIHHE BUNADYIOTBCA.

| P!.g._m-l.n | "‘IIE_.__H'I AKMIM Kpanns swnapysanacs
Bona

Bonaa nig noTokom nosirps

I'pyna 4. Hanecits no kxpanin#i Boas Ha ckensitd. Ogay i Kpanimy Maxcu-
MANLHO PO3NoAlalTe Ha ckenslll (mob 11 naoma bvaa OLakmow). BucaosiTe
NPHOVINEHHEA, Y OJAHOYACHO BANAPVETLCA BOJAA HAa cKenasnax. datikcyiiTe
YAC, 34 AKHI KpAaNVIHHY BHIIADYIOTHCH.

| l_";nm! i‘TI:I:. b mmi-i Kpanna sunapysanacs
Bona 3 mexwoo nnoweo
Bona 3 Gineuoo nnowen

ObMminaliTech peayvJaLTATAME J0CHIAIE | chopMyAI0OHTE BHCHOBKH,




§ 11. PO3PAXOBYEMO KINBKICTS TENAOTH

3A KUNIHHSA, KOHAEHCAUI

Esrede, A B 0OQHIA I3 NEpenasy 4ye, Wo BWCOKD
B ropax Boay MOXHA 33aKMN'ATATH, He Harpi-
a4 il ao 100 °C!

H Tex QMaMNocA piadl nepenayl, ane He BCiM

[ﬂ'ﬂﬂﬂpﬂﬂ. IvchopmaLtin NoTpiGHo NnepesipaTy,

[Rocnmxs# |

[Mpuragait, A aMiAOETECH aTMOochepHEH THCK 31 30iTbMeHHAM BHCOTH.

Poaguencs mamouok 11.1 i coniscras 3 aum indopuanio:
1 — uaa sucoTi 2400 M aTMochepEHH THCK MeHINNH Bl HOPMAIEHOI'O AT-
Mocheproro THeky Ha 250 Ia;
2 — Gyasbamkam is napoo 11 BUXoLY HasosH Tpefa nooaaTH NpoTHALD
arMmochepHOro THCKY,
J — TEMNEPATVPA KHINIHHA PIAWHH — & TEMIePATYPAa, 3A AKOI THCK
NAPH PILANEH JOPIEHIOE THCKY HABKOIHITHEOTO CEPeI0BHIIA.
YUr gocTATHRO OMX JAHHX, oD CTRepPMYBATH, IO BHCOKO B FOpax BOAY
MOMCHA 3AKHN ATHTH, He HArpisawun ii go 100 C?

Man, 11.1
& Temneparypa kuniHgg = 92°C
750 ATmochepHid TUCK
=
5 800
e
,E 850
5
&
§ 900
.

1000
91 92 93 94 9596 97 98 991

TemnepaTtypa kuniHeg, C




511, PoapaxoByeMo KINLKICTE TENAOTH 33 KWNIHHA, KOHAEHCaW!

Bid wozo saaemums memnepamypa xuninia pidu-
nu? Hi 6yao a3'Acosano v nonepegakoMy naparpadi, 3a
OviL-AKOl TeMmeparypr v byasbammni € sogamsa napa,
AKA YHHHTL NeBHHM THck HA 11 erinkn. Illo sumomn e
TeMueparypa, THM finsina Kinekicrs nap agpaxoanrecs v Ovasbammi i Tam
Olnsmmil ek miel nape. Kuninas sigdyeacThed 3a TEMIEPATYPH, KOIH THCK

napn B Oyasbaiinl JopieEOE aTMOChe pHOMY THCKY.

Hx yvme Ovno 3'AcOBAHO, MeMne
pamypa KunikHs daxexums aid ao-
GHllHBO20 mMucKy. 31 301NbLIIeHHAM
JOBHIMIHBOIO THCKY TeMIOepaATYPA
EHITIHHEA PIOHHEA DIOZBAIIVETLCA, 3i
IMEeHINEHHAM — 3HHXEVeEThCH. OTHe,
PIANHY MOMHA 3AKHI ATHTH, He HArpiBawwH [i; JOCTATHRO JHUIUMU MUCK
Had pidunoi, | 6ola saxkunume. 110 B1acTHBICTE piAMH HIHPOKO BHKOPHCTO-
BYIOTE ¥V PIGHAX TEXHONOTIYHEX Npolecax, HANPpREIAA, i Yac IVEpoBapiH-
HA CHPON KHUIHATL MPH HeaHAYHIA TeMIepaTypl 3apAKH aHHKeHOMY THCKY,
i ovkop He npuropse. [lns npHcKopeHHA BAPIHHA BHTAJANH +INBHAKOBAD-
KH* — MOCYAHMHH 31 MIALHO NPHOACOBAHOK KPHINKOK, ¥ AKIN 38 J0I0MO-
roi peryiboBaHoro sanobizHoro KAANAHA NI Yac HAMPIBAHHA JOCATAETLCH
NiABHINeHHH THCK, 1 TeMneparypa KRMHEHEA Boay carae 120 C. Ile 8 4 paan
OPHCHOPIE Nponec NPHroTYBAHHA DNi. ¥ DapoBHX KOTAAX, A€ THCK CATae
15 am™. (1,5 10° I1a), TeMuepaTyvpi EMMiHHEA Boan mafsxe 200 C.

Temnepamypa Kuniina sarexums aid pody piduxku. ¥ rabnuui 11.1 aa-
BEJEHO TEMIEPATYPY EHNIHHEA JeAKHX peuoBHH (38 HOPpMANLHOID aTMochep-

HOTO THCKY).
Tabauws I1.1

Peyo- Bo- AR Mo- CBn-

BHMHa  1E8Hb Ce8Hb Syp EHHPT B NoKOQ , HEllb WiEp

» G| =253 | -183 35 78 100 100 357 | 1740 2750

f

3 rabauni BuAHO, M0 PEMOBHHH, AKIi 34 3pHUaliHHX VMOB € FazaMi, 34 Jo-
CTATHBOND OXOJOIMEHHA NEePETEOPIIOTLCH HA PLAMHEK, [0 KHILAATE 34 JVHEe
HH3LEHX TeMIOepaATYP, 4 PeYOBHHHN, AKI 3a 3BHYANHERX yMoB nepebveaiTh
Vv TEEpPIOMY CTaHI, MO Yac MAARJISHHA NepeTBEOPIIOTHCA HA DIiANEHA, 10 KH-
ILUTATH 38 Ve BHCOKOI TEMIIepaTypH.

"'_ Mepernave Bineo B e-pogancy (11.1). 3a pawmmn Tabmaui 11.1
wer  3'ACYRA, AKY DIOWHY BUKODWCTAHO B Aocnigax. [iaHaiRca npo edexr
NanaendgpocTa.
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Temnepamypa KUuniHHA TAKOM 3daexums aid Hasawocmi & piduni posyu-
Henoeo daay. Ao fosro Kun'aTHTH BOAY, B TAKKE cnocid suganusmn 3 Hel
po3UHHeHWII MA3, TO NOBRTOPHO 38 HOPMANLHONO THCKY [0 BOAY MoXHA Dyge
HArpiTH a0 TemMnepatypi, Arka nepernmye 100 C. Tarky Bpogy HazHBAKTH
nepezpimon.

ITid vaec KuniHHA memnepamypa piduNu He SMIHNOEMbCA, OCKLILKH BCH
TEIAOTA, 0 HAJAECTECH PIARAL, BHTPAYACTECH HA BHYTPINIHE BHIAPORYRAH-
HA B yecix 11 mapax.

Crinvku enepzii nompibno, woh sakun’ amumu I k2 eodu? lllob pianaa
Yy nponeci napoyTEOpeHHA He aMiHOBajda ceoel TeMneparypH, i rpeba Ha-
AaBaTH eHepriw. Tak, mod BHOIAPYBRATH BOIY MACOK 1 Kr aa TeMuepaTyps
Enmiaaa 100 C, norpidro 2,3 - 10° I, a mod poga BHINAPYBAJIACE 38 TeMIIe-
patvpHu 35 C, norpibro 2.4 - 10° [1=.

Hocaian nokasyioTs: Kiaskicms mengomu, Heolxidna dAR nepemsopetis
pidunu Ha napy, sarexums eid pody pidunu.

[Iwromy Tennory NDapoyTBOPEHHA
noasavanTs diTepow L (abo nitepow r). MNutoma TennoTa nNapoyTBOPEHHS
: (specific heat of vaporization) — ue i-
OmuaHne NUHTOMOL TEAOTH a- 3UYHA BENMYMHA, LD NOKAIYE, AKA Kink-
POYTBOPEHHA € daWoyab Ha Kiiozpam, mmm uﬂw
g A ™ piguy Macoio 1 kr #a napy Ge3 aming
S TEMNEPATYPM plamHd.

Koxxaa pignsa Mae cBOWO IIHTOMY
TEILIOTY OapoyTeopeHEs. Haluac-
Time mij yac poss’AsyeBanua sagau  KALKICTE TENAGTM, NOTRIDHOI AN nepe-
BMKOPHCTOBYIOTH 3HAYEHHA NHToMoi  TEOPEHHS Ha napy pinusn Mm
TEJIOTH MAPOYTEOPeHHS 34 TeMnepa- m, BUSHAYI0TE 33 hopmynow: @ = Lm.

TVPH KHMIHHEA | HODMANBHOIO ATMOC-
(peproro THeky (Aus. opaat).

KinekicTs TennoTH, AKA BHALNAETRECA i Yac KOHAPHCAILLI] napH, TAKOMXK
BHIHAYAETRCA 34 Ilew dopMYyI0LD.

Hoenidmyemo zpaghixe menrosux npoyecie. llpouecn HarpiganHA, KH-
MNIHHA, 0X0N04¥eHHA Ta KOHJeHCcAIlll ModHA 300pasnTH rpadiugo. J[laa qso-
ro mo ocl OpJARNHEAT BRUIKJAJAKTE 3HAYTEHHEA TEMIEPATYPH PeYOBHHH, A 0 oCi
abcouc — 4yac, MpoTAToOM AKOMO TPHBAE nponec (Man. 11.2).
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Man. 11.2
t°C AB — HarpisanHA BOOW L DE — oxonoaxexHHs napu
BC — kMnNiHHA BOOM EF — xOHABHCALURA Napw
180 CD — warpisaHHs napw FK — oxonoxeHHs BO0M
140
g
100
60 \
20
10
Bona i napa Bopa i napa
0

[Ipoasaniavii rpadik. Hrow Gyna nouarkosa TeMueparypa soau? Hea ai-
naHkKa rpadika pignosigae HarpisaaHo sogn Ha 80 C7 Hra ginaaka signo-
Bigae kuninao? A kougercanii napn?

JpepHH VBATY, AiAAHKHR rpadika, mo BANORIIAKDTE Npolecy HArpIBAHHA
BOOH TA OAPH, MAKOTEH PisHMNA HAXHA, AKHN 3a0eXHATH Bl 3HAYMEHHA OHTO-
Mol TennoemMHocTl pevosrHN. AR Bigomo, 108 BOAW e SHAYEHHA NOPIBHIOE
4200 Hxc/wr - C, BoagaHa napa Mae nuroMy Temnoemuicrs 2130 ac/xr - C.
Orace, oo DINLITHM € JHAMEHHA OHTOMOI TEILIDEMHOCT], TO MEHIITHI KVT MIMX
BLANOBIAHOK IiMAHKOW rpadika i Bicc uacy.

IIuroma TenmaoTa NAPOYTHOPEHHA BOAM CTAHOBMTE
2,3 M]Ix /kr. lllo ne canavuace?

H Homy onik napo € HebeaneyHIIIAM, HiM 0K okponom?

ﬂ Ary rinekicTs TennoTn HeolxigHEo nepegatTH Boxi macow 10 kr, yaarii
3A TEMIEPATYPH KHNiHHA, mod nepersopuTH I Ha napy?

ﬂ Yomy xupHIit cyn JOBro He oXoJd0AXVETHCA HABITE Toal, Koan floro Ha-
JAHUAY B TApLIRY?

E Homy snnapoByBanua piaun sigbysacThea 3a OyAL-AKOL TeMOepaTypu,
A1X KNMiHAA — 3abdikcoanol?

ﬂ Lo mexIme 3aKUOATL: 1 1 BogH, AKY e He KN ATHAH, u# 1 1 oXomao-
maenol kun gueHol sogu?
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YYUCh PO3B'A3YBATH 3ANAMI

Hxa RIIBRICTE eHepril noTpibHA T8 NepeTROPEHAA BOIH MACOKD 2 KT, BAATOL
aa remnepatrypu 20 C, ma napy?

i FTITE Poan g

m=2 Kr daranbHa Kiabkicts sarpadesol edeprii: @ = @, + @,
t=20C ne €, — edeprid, saTpadeHa HA HarpiBaHHA BoAKM Big 20 g0
t =1000C 100 C: @, =em(t _—t); @, — eHepris, aaTpaveHa Ha nepe-

e = 4200 A TBOPEHHA BOJH HA MAPY D3 aMiHA 1T TeMIepaTypH: qz =I.m.
gr-*C | [ligeTasMBiny 4HCI0BL SHAYEHHA BEIHYHH, JiCTAHEMO;

£=2310" % 04200 -2 2 xr (100°C-20°C)+2,3-10° 2% .2 gr =
KT kr-°C KT

Q —F 35,3-1[]5,]1:]{.

Binnomias: Q@ =5,3-10° T,

PO3B'AXHU 3A0AMI

ﬂ Crinekn norpibHO Tennorn ana epnaporyeagHa 100 r cnnpry, BaaTOrO
OpH TeMnepaTypli KHNiaHA"Y

E Ilo mae Ginsioy BHYTPimH0 eHepriin: soga npe Temuoepatypi 100 'C un ii
OAPAa TiEl ¥ MACH OPH Til »Xe TemMnepaTypi?

ﬂ CRINBKH TENMIOTH BRALIHTECA NpH KoHAeHcanil 200 r enupTy, BI3ATONO
npy reMoeparvpl kumiaHa?

ﬂ Ha mamosary 11.3 sobpa:xeHo rpa- L, G
thix marpipagHa plLIRHEA. 4
a) Hea TeMneparypa KMIIHHA Dign-
an? o ne aa pigpua?
6) Cxinekn wacy xunina pianaa?

E

2888

E Ha manwoary 11.4 sobpasxeno rpadi-
KH HApIBAHHSA TPLOX PiAKH.
a) fka remnepaTypa Kuminna Apyroi 2 4 6 B 10 12 1 xa
piaran? o ue sa pianua? | L
6) Yepea cRiNBEKH XBUAHH MCAA 0O- Man. 11.3
YATHY CIOCTEPEIKEHHA 3AKUITLIA 1Tep-
wa piguna?
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E Ha mamonry 11.5 rpadiuno aobpameno TenNI0BAH MPOIEC KOHIEHCAILL
1 n BogAHOI NAPHA H OXON0IAEHHEA YTEODPEHOT BOAW.
a) Hx amiswBanaca TeMnepaTypa BOAH V Npoleci KoHAeHcalil # oxono-
mEedHHA?
6) Ha nouaTey 4 8 KiHIOl npouecy KoHAeHeAUI] MOAEKYAN BOOH MAKOTh
Glnbiunil 3anac KineTH4YHOI eHeprii?

..C
I
I 100
50
1
- r1 N 101 0 O O R M.
5 4 6 B 10 12 14 16 ' ¢t xn 10 15 20 ¢, x8
~ Man. 11.4 Man. 11.5

ﬂ Hxa ®inbRICTL TEONIOTH BHALAHTECA V Oponeci korgercamil 2 Kr soasarol
napu 3a remnepatypu 100 C i oxonoxenni yvreopesol soan go 20 C7

ﬁ ¥ nocyauny a sogon, nagrow npu 0 C, peoyernan 1 kr napu npa 100 C.
Yepes neBHWH yac vV MocVAHHI BeTagosnaaca Temneparypa 20 C. Crins-

KH Boa# Oyvao B nocyvanHl? TenmaoobMin 3 HABKOAWIOHIM cepeqoBHIIIEM
BiacyTHIiR.

E ¥ Boay 3a remunepatypi 40 C soyvernan 100 r napn, TeMneparypa sSKol
100 C. Tennosa pigHOBara Hactana aa remnepatypu 90 C. Hxow Byvaa
MACA X0JM0XHOI BOIH?

BUKOHAW OOCNIOXEHHS

Bukouyit qocaiay 3 J0TPHMAHHAM Opasui Geanesk MUTTE1ISALHOCTI!

Bizemu ogropasoeril mnpH 5e3 roJxH, IpH-

GaH3HO HANONOBMHY SANOBHH fOro Temiaow & . \}‘
popow, Ilinsno saTyan oreip nansnesm. [o- . 4’_”
BiNEHO BATATAN NOpIIeHL TA cHiocTepirai aa ' :’,:1'-' ' v
KHmigaEAaM soxn (Masn. 11.6). [Hoacan cnoere- -y
pesVBAHE ABHINE, -
‘Man. 11.6
OUIHA CEBE

B BukoHail B e-n00aTey 3apAaHHA ANA camoouiHioaaHHs (11.2).
e El




[AaHHO, Y1 3sEpHYNA TV yRAary, Wo 3apas,
B OCiHHLO-3MMOBHA NEpIoA, WkKipa nepecu- f
xae OinbLie, Hix BniTEy? YoMy Tax?

. r
\__‘ Tax, glkcHO. [yman, WO Ha CYXICTh LUKIpH
BNNWBAE HE NULLE TeMnNeparTypa nosiTps,

a e Aoro BoNoricTe.

\

Hocaian sonoricTs noeitps v kimaari. TNoxknage 3asYacHO ILTACTHKOBY
naamry (0,9 1) a Bogow0 v MoOpoanaLRyY KaMepy npuianano Ha 30 xs. [licTans
NAAMWEKY 1 noctan il Ha T, Ha Xoao0aH1 i noBepXHl NAAINKHR 3 ARIATECA Kpa-
nauHA Boax. e korgeHCYETHCA BOJAAHA NAPA, 0 ¥ NOBITP] KIMHATH. HKIo
NAAMKA MBAIKO BHCHXAE — BOMOTiCThL HENOCTATHA; 3" ABHIHCA BEJIHKL Kpa-

I Boan, 0o cTiKawTh, — BOJOCICTh HALMHIIKOBA; NOBEPXHA NAAMKH 34-
AMmuUNaca sciiTainowos i oo Hill He noTeKAN Kpanii — BojorieTs noMipHA.

Hisnaemocs npo Hacusweny | HenHacuveny sodany napy. Poarnangawoam
NpoilecH BHIADOBYBAHHA | KAMIHEHEA, MH 3BeDTANH YBAlry HA 30BHIOIHI YHH-
HHKH: HAABHICTE BiTDY, 3HAYEHHA aTMOC(epHOrO THCEY, ILTOMY NOoBepXHI
PLAHHHE, TEMOEPATYPY PILAMHEH | HABKOMHITHLOTO CepeoBHIIA,

Y4 opHEKOBO, HA TBOW Aymky, BIOOYBATUMYTLCA NPOUECH
NAPOYTROPEHHA ¥ 3AKPUTIA | BIAKPUTIA NoCyauMHax?

PoamipkoByio Tak: RKLO MW MaEMO OBi OOHAKOBI NOCYAWHA
3 O[HaKOBOID KiNLKICTIO BOAM, AKi HarpiBaloTLCR OAHAaKORO,
70 oaHakoeon Oyae | KiNbBKICTE MONeKyn BoAW, eHeprii Axmx
Gyne AOCTATHLO, WOD ~POIIPBAT= 38" A3KW B PIOMHI A NEperTH
¥ Fra3yBaTvi CTaH.
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A npogoexy. MNpoueck BMNapoByBaHHA CYNPOBOIKYIOTLCH A NPOLE-
CAMI KOHOSHCAL. Y BiAXPHMTIA NOCYOMHI KiNBKICTL MOMEKYN, WO BKNa-
POBYOTLECA, NOUMPMIOETLCA Y NPOCTIP DeanepewxonHo, ¥ 3aKpUTIA —
uel npoctip oGmexedwid. ToMmy B npocTopl Hag PIGWHOI B ZaKPUTIA
nocyaMHI BoaaHoI napu Oyne Ginslwe. | | ayman, Wo OCKinsKK NRoCTIp
OOMEREHWA, TO BiH 3MOXE BMICTHTH NEBHY KiNbKICTE BOASHOI Nap#.

¥ pigkpHTili nocyIHHI BHIIADO-
BYBAHHA NepeBaxmae HAJ HOHIEH-
caniero (Man. 12.1, B}. ¥ 3aKpHTIR
NocyHHI NOponecH BHOAPOBYBAH-
HA Ta EKoHJIeHcallil sigdveBamTheH
OfHOYACHO 1 B piBHiA mipi (Man.
12.1, @3). ¥ npocropi naa piguuon
B JAKPHTIH DOCYAHHI VTBOPHOETE-
CH TAK 3BAHA HACUYPHA napa —

MAKCHMAJRHO MOMJIHBA KiJIBEICTB ﬂ
nap# v sagasomMy ob6’emi. Taka ua- Man. 12.1

CHUYEHA napa Bigofpamac KOHIleH-

TPAIII0 BLILHHX Monexyn pigmun, aki Gepyvrs vuacts v audvaiil (mocry-
NanNLHOMY pyel). 3poayMino, oo 11 rycTHHA (KOHIEHTPAIA) BHIHAYACTLCSA
PEMOBRHOK TA TEMIEPATYPOR 1 He 3aNeHTE Bl THeKY. Bignoeigno, Hag Bij-
KPHTOK MOCYIHHOK MADA HEHACUNEH.

Hewacwwesa napa Hacwuyesa napa

Hianacmocs npo suMipWOSaNia kiasxocmi eodanol napu 6 nosimpi.
Bonana napa B NoRITPI YTROPIETHLCA BHACKIAOK BHNAPORVEAHHA BOAH 3 1T0-
pepxHi CriTORBOM OKeaAHY, NPICHAX BOJOHM, THCOTKIE DOCIHH LT 9ac THXAHHA
Awaei i TBAPHH, 4 TAKOM VHACHL 0K BHNIAPOBYBAHHA BOJAK 3 rpyHTY. 3a qoby
3 nosepxHl UBiToOBOM OKeAHY BHIADOBYETHCA MAMHMKE CTLABKH BOAH, CKLUIL-
KEH 11 € B pycal pituoK yocbOTO CBITY.

[ligpaxoeado, mo NpAGAMIHO 38 TPH mm,{m humi-
THCAY1 POKIB VCA CYUACHA MACA BOAH dﬂﬂ ug ryctuHa m napw 8
Ha Semni sasHana sunaposysanHa i nositpl, To6TO KinbkicTs BOARHOI Napw

Gvaa napoio B armoctepi. 8 rpamax y nositpi o6'eMom 1 M.
BignocHa sonoricTe (refative humi-

RinericTs BOJAAHOL NApH B ITOHI- dity) — i@ BIAHOWEHHS KINLXOCTI BOARKOI
TPl BH3HAYMAKTH 38 AONOMOT0I ABOX napy B NOBITHI A0 1l MEKCUMANEHD MOX-

NOKASHMEKIE — abcomiomuol Ta 8id- nuaoi kinkkocTi 38 NEaHOl TEMNEpATYRM.

HOCHO! BOJAOTOCTL.

Tobro enpaa gidnocha aoxozicme 40 % oanavae, HACKLIBKHE DOBITPA Bij-

piaHAETECH BiJl HACHYEHOT'O 34 NeBHO] TeMIIEPATYPH. x

3sepun yeary! Byne napa HACWYEHOW YW Hi, 3aNeXUTL He
nuiwe gin ob'eMy, a We A Big TeMNepaTypH | THCKY.




§12. Bumipwemo BONOrICTE NOBITPA

ExcnepuMeHTANLHO BH3HAYEHO, 1110 B 1 M nosiTps 2a pianol rTeMnepatTypu
MOME MICTHTHCH NeBHA KLNLKICTL BOAAHOL napu (Man. 12.2).

-20'C -10°C +20 G +30 C
— L e
ST R
g = 3 8 3=
ir 26r 30r
Man. 12.2

o sMxuY0l0 € TeMOepaTypa, THM DoTpliHA MeHIIA KIUMBKICThE BOAAHOL
naps Ao 1l cTany HACHYeHHA. AKmo Temnepatypa DOBITPA 3HHMKYVETECH, TO
napa, AKa B HHOMY MICTHTLCA, CTAE HACHYeHOK §e3 JoJATKOBOM BHIADOBY-

BAHHA, [0 ¥ IPHDPOAL OPH3BOARTE 40 VTEODEHHA TYMAHY, BHIAJAHHA DOCH.

IpocTime Kaxyuu, TOUKA POCH —
e TeMNepaTypa, 3a AKol BIAHOCHA
ponoricTs crae 100 5.

Bonoricte noBiTpA BHMIPHOTE
COHeHiAnbHIMHE OPRIAAME — [N0HX-
pomeTpoM, rirpoMerpos (Mas. 12.3).

Man. 12.3

Ak gnaueae 60A02iCMb NOSIMPA KA OPZAKHIIM amdunu? Boaoriers no-
BITPA € OHHM 13 HAHBACKIWBIIIAX napaMeTpls arMocdepH, U0 BHIHAYAC
noroly, A TAKOME TP, HACKLILKH KOM(QOPTHO DOUYYBAETECA JIOANHA B JAHAH
MOMEHT YaCy.

Bia smicTy Bogsinol napu B armocepl aanesuTh BHOAPOBYBAHHA BOJAM
OpraHiaMoM JINJHHA, [0 CKIAJAETRCA B cepeiikoMy Ha 6768 3 sogn. 3da
OaHY A0DY (3ANeHO BRIl pPOAY 3AHATEH) 3 MOBEPXHI IIKIPH i JereHIBR TOAHHN
BHIIAPOBYETHCA Maixe 2 Kr Boam.

JIoanaa KoMQOpPTHIMIE NOYVBAETHCH, KOIH TeMICpATYPa [NOBITPA IHAXO-
ANTLCA B Mexxkax Big 18 no 22 °C, a pieens sonorocti — Big 40 go 60%. .
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Cnexa 1 xonoa B YMOBAX BEIHKO]l BOJAONOCT] NEPEHOCATLCH AKNAHHOK I0-
FaHO, Y3UMEKY 3a BeJIHKOl BOJTOroCT] MoAnHEA Dlukille MepaHe, it oDMOpOsKeH-
HA MOMYTE HACTYIHTH BiXe 3a +4 C, ¥ cnery aa seamkol Bojgorocti miT He
MOMe etpeKTHRHO BHOAPOBYBATHCA | SHIKVBATH TeMuepatypy Tiaa. Lle npn-
JBOJHTE 10 BETHKAX BTPAT BOAH TA NOPYIIEHHA TEPMOPeTyadnil oprasiaMy
1 Heperpiiey, 4a BHCOKHX TeMIepaTyp 1 dHHeHHM BMICTOM BOJAOMOCTIL NOEBI-

TPHHHX MAC CII2KY NMepeHOCHTH Jeriie.

HeromopranM i HARITL HeleaneyHnM € | BAHAATO CYVXe NoRiTpA, ocoban-
B0 B3RMEY v npaMimersax. HIriameicTs Bia cyxoro nosiTpa Moske 3biib-
MHTH PH3HK 3aXBODIHOBAHHA pecrmipaTopHBms (acrma, OpoHXIT, CHHVCHT)
1 BIpYCHHMHE (I'pan, nHeEMoH1IA ) xpopobaMi. Tpusane nepebyvBanH" ¥y npHMi-
MIeHH] i3 CYXHM TOBITPAM MOMe NPHABECTH A0 BHCHAMKAHHA JANIACIE PILARHMN
B OPTaHI3Mi: TPOABRIAETLCH CYXICTD IDKIpH 0DJHYY A TA PYK, cBepOiz B OMAX.

KnimatHuni yMoe# perioHis Yepalam pizai Ha nisnoui 1 misgwi, exoai
i zaxoal kpalnu, a TaKoX BIAPIZHAKTLCA AAA AITHLONO TA 3HMOBOLO Nepio-
HiB 1 3aieaTh Bij KIALKOCTI Onajile, XapaKTepHCTHE NOBepXHi 1 ce3oHHMX
NMOKAZHHKIB TeMnepaTypn noeiTpa. Tak, Ana anMoBoro nepiofy cepeiHi mo-
KAJHHEH BOJOrOCT] 30BHIINALOro NoBiTpA ans dlasmocTti periodis ¥Yxpainn
KOIHBAKTECH B Mexxax sig 84 go 87 % , TpoXH BHINE NOKAZHHEKH BiAHOCHOL
BoJorocTi noBiTpa uepes Glasmy KitekicTs onagie MoMyTL OV TH B 3aXiTHO-
My periodi — go 89 % . BaiTEyY BIAHOCHA BOJOTICTE 30BHIIIHLOTO HNOBITPA
IHHMYVETLCH | B cepeIHLOMY KONHBAETRCA B Mexxax rig 65 g0 68 % .

Jirogcsk il oprafiaM MoMe NPHCTOCOBYBATHCL A0 30BHIIMHIX KIiMATHY-
HHX VMOB, AM1¢ N84 HLOMO € NeBH1 Mexi, AKIo TeMneparypa NOBITPA CArae
o 3o C — gonycTHMOK € BigHOoCHA Bodoricts 40 % . Axmo sonoricrs Gyae
65 %, TH BiguyBaTHMe 33 C e ag HectepnHi 47 C.

Baxxknuee aHAUYEHHA MAE BONOrCTh ANA MUTTELIANBHOCT] TEADHHHOIO TA
POCAHMHHONMD CBITY, AJA OpoleciB cYIIIHAE BHPODIR Tomo. KoaTpoas 1 mij-
TPHMAHHA HeoDXI1AHO] BOJMOMOCTL AVAKe BAXKINE]L TAKOM A8 aDepiranua KHH-
MOK, TRBOPIE MHCTEITBA, MYINYHHX IHCTPYMEHTIBE, XADPUYOBHX NPOAVKTIR,
OBOYIE, (PPYETILE TOLIO.

HIna migrpumaada HeobxigHol BOMOrocTi KOPHCTVIOTHCH OPHCTPOAMN,
AKI 3BON0MYIOTE YH OCYHIVIOTE NOBRITPA.

— gl s : .
AavMAW ﬁl Unm piapiaHAcTRCA HACHYEHA TAPA BUJI HeHACHYeHOL?

oy e e |

H Ax moxHa a0lIbIIATH BlAHOCHY BoaoricTs?
‘EE Homy JwoauHa Jerme nepeHoCH T CHeKyY, SKII0 NoBITPpA cyxe?

ﬁ YoMy 3anoTiRAKTE OKVAADH, AKIO JIOARHA BZAMEY 3aX0IWTE 13 BY AR
vV Tellae npHMimenHa
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PO3B'HAHK SALOAMI

n Biaomo, o mijg 4ac BHKOHAHHA Bax Kol dhlanusol npanl aogHHa BHgi-
nae banasko 10 giTpie nory. HEy Macy Bojan MoxHA Harpite rig 40 no
100 C 3a paxvHOEK eHepril, 110 BHTPAYAETLCA HA BHnaposveasHa 10 a
nmory? [IuToMa Temnora sunaposysadad nory — 2,36 M /kr. Hxdn
1T Hé BUIIAPDOBYBABCH, TO HA CKLALKM rpagvceis sarpiaocsa 6 Tiuto awam-
HH? BRaxaTH, 0 NHTOMA TEILIOEMHICTE TLla NpHbIN3IHO TAKA CAMA,
AK 1 BOAH, OCCELIRKH KIITHHE opramiaMy ckaagaonrsea Ha 80-90 "% 3 noan.
Jns poapaxyvHEIB BiabMHB MACY CBOMO TiIA.

B Poagnence Mmanworok 12.4. Hie agaveHHA TeMTIepaTYpPH 1 BOJOTOCTI NO-
BiTpA B npAMilgenH]l Ta Ha syRII? YoMy v KIMHATI TAKA BEIHEA BOJO-
riects? Lo oe Mmoxe 6yrH 3a kiMeaTa? e koMmdopTHIIEe NOYYBATHAMETHC A
nwanaa? ¥ axnil coocif ModHA aMEHINHTH BoMOricTs v npuMinensHi?

® Monexynu ralis noeiTps & Monexyne BOOAHO NapM

" Man. 12.4
BMKOHAW OQOCHNIAMEHHSA

Buronyi gocaian 3 fOTPHMAHREAM NPpaERa Deanesn sEHTTEIAALHOCTI!

ﬂ Buroros rirpoMeTp TA OOIHK BONOTICTE NOBITPA B KIMHATI.
Odaadyania: IBRA TEPMOMETPH, BOJIOTA FTAHYIPKA.
OauH TepMOMeTp HAEKPHTHI MOKpPOM TEAHHHOW. CyXnil TepMoMeTp BH-
Mipio€ TeMuepaTypy noeitpsa. Coporaoayvil, Axe 3HAYEHHA MOKASYBATHME
BOJIOTHA TepMoMerp. BenMka piaHMIla TEMIEPATYVPH, BHMIDAHOL CYXHM
TA BOJIONHNM TEPpMOMETDAEMK, OJHAYAE HH3IBRY Hi,;l.T,lIl]E!l':',F BOJIOTICTE. HE‘B’E‘*
JHEA PI3HAILA 03HAYAE, T10 BONOTiCTs Beauka. BigeyTricTs pianmii oaga-
yae, [0 BIAHOCHA BoaorieTs cranosuTs 100 9% .
Jna TouHoro BUMipHOBAHHA BONOrocTi cKopucraiica rabanumeso 12.1.
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Tabauys 12.1
' MoKa3HNKM CYXOro __Piannus nokasis cyxoro i eonororo repmomeTpie, 'C

e e e o g e S 2 R e e

TepMomerpa,c 0 1 2 3 4 5 6 7 8 9 10

e e

| 0 (100 (82 |63 45 28 |11 | —|—| =] =] —]

| 2 1100 |84 [68 (51 (35 (20| — [ — | — | = [ —
a | 100 |85 |70 |56 |42 [28 |14 | — | — | — | — |
6 1100 | 86 | 73 60 47 |35 /23 10| — —  —
8 100 |87 |75 |63 |51 |40 |28 18| 7 | — | — |
10 100 |88 |76 65 |54 |44 34 24 |14 4 | — |
12 100 |89 |78 | 68 |57 |48 | 38 ' 29 |20 |11 | —
14 100 |90 79 70 60 51 42 33 25 17 O
16 100 | 90 | 81 71 62|54 45 37 |30 22 15
18 100 |91 |82 73 64 |56 48 41 |34 26 20
20 | 100 |91 | B3 |74 |66 |59 | 51 |44 | 37 | 30 | 24 |
22 100 |92 83 |76 68 | 61 54 47 40 34 28
24 100 |92 | 84 77 |69 |62 56 | 49 | 43 37 31
26 100 |92 |85 78 |71 64 | 58 50 45 40 34
28 100 93 85 78 72 65 59 53 48 42 37

| 30 100 |93 |86 79 73 67 61 55 50 44 39
| BiaHocHa sonoricTs, %

Buanau sigHoCcHY BOMOricTs NoeiTpa, remMneparvpa sxoro 22 C, sximo
plasnna cyxoro i sonororo repmomerpin 6 C.

Branau BiqHOCHY BONOTICTE NMOBITPA, AKII0 DOKAIH CYXOr0 TEPMOMETPA
cradoenaTe 18 C, a ponororo — 14 C.

ﬂ Buanau Touky poc B KiMaarti. Ofradianna: meranesa GaHka 3 GnHcKY-
YO0 NIOBEPXHEW, BOAA, 111, TEpMOMET].
Hanosan Bogo Metanesy Danky Ha 2/3. Hogal KyOHER Ak0Y, NOCTIAHO
NoMIIYIOMH, DOKH HA NoBepxHl DAHKA He VTROPHTHECA KoHAeHcAT. BamMmi-
pPAH TepMOoMeTpOoM TeMuepaTypy. lle i € TeMueparvpa TOYKH poCcH.

ONPALIIOW IHOOPMALLIKD

BizbMMK y4YacTs ¥ rpynoein poboTi

06’ eaualiTecs v rpynd Ta gisHalireca npo gGisgudal yHHANKH GOpMYBAHHSA
KIIMATY; OPHCTOCYRAHHA OPraHlaMiB [0 MHTTH B PIZHHX TENNOBHX [10-
ACAX, 10 AMIHH TeMIOePATYPH TA BOJOTOCTI NOBITPA.

OUIHW CEBE

* BukoHan y e-000aTKY 3aBAAHHA [NA CaMOoowWiHInBanHAa (12.1).
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# AMOPPHI PEYOBHHN

XOTIB NPHUrOTYBATHA CMaYHWA Mrpir, ane nar-
YKE TEMNEpaTYPK ¥ Oyx0BiR wadl anamas- /" !
ca. Wo pobutu? 3a peuentom BiH MAE 8-
NiKAaTKHCH 3a Temnepatypu 185 C.

JOAETLCRA, A aHaK, AK TobI ponomorTd. Lo

.| posirpith ayxosy wady ao 185 ‘C, Ham no-
TRIGEH... Ane TW | CaM BNOPAELWCA, AKLLD

YBAXHO NPoYVMTAEL naparpad.

Nocaign Ta knacudiyit oasarn kpueranivanx | amopdanx tin. Tobi anago-
GMATLCA: KPeRAA, CLIL, OVEOD, OYVKPOBRA KapaMens, napadin, rpadit, naac-
THE, ATIOMIHIEBHH ApiT, MATHIT, IVOA, CTVIKA 3 TORBKAYHKOM, CIIHPTIBRKA TA
nocyj AnA HArpIBAHHA TLA (THredb), THrMedbH] DM,

Poagusnes ¥y Ayny HAJaH] peuoBHHM. ¥ AKHX i3 HUX BHIHO VYTBOPpEHHSA Hpa-
pAsHOL (hopMu? [Togpobn v piagnx cTYOKAaX: clak, OYVKOP, Kpelay, napagis,
IVEpPORY KapaMens. Hri peuwoBrAER noapobRalca HA MIMATOYKH DPARHILHOL
(ropm?

Harpiii Ha cueprisgi oveop, OVEPOEY KapaMens, ciab, napadis. Coocrepi-
raf, AKl peYOBMHH | AK NOYHHAKTS ILTABHTHCE.

Ha ocroBl upx AocalfliB, 8 TAKOM PAHIIIE BHBYEHHX BIACTHEOCTE TBepIHX
Tin (§ 2) ynopangkyi 3a HOMePAMH NIOJAHI HEMYE BIACTHEOCTI KPpRCTANIYHHX
abo aMopdEUX Tin. YEam#, Akl i3 gocaigxennx Tobow pevoBHH € KPHCTA-
JIYHUMHE, & Kl — aMOpPPHHMH.

‘- KpucTaniuni Teepai Tina | Amopdni Teepgi Tina
I |

1. Ilpn vaapax (npobneHni) pe9oBRHEN POaNAJAKTHECH HA ApiDHI KPHCTAIHER
nesHol (hopMu.

2. Ilpn yvaapax (apobaeHndl) yTROPIOKOTE VIAMER HeBH3HAYEHOI (popMH.

3. IToumHAKTE NIABHTHCE THINEG IPH HArPIEAHHL A0 JOCTATHEOIL JAAA IIIaB-
JeHHA TeMIIepaTypH.
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4. Ilnacruuni.

5. Teepnmi.

6. Ilin wac parpisagses BIApady poaM SKAIOTE | NOCTYIIOBO NePeTROPHNTECA
HA B A3KY pianHY.

7. ¥ po3TAIIYBAHHI YACTHHOK ICHVE JANMLHIA MOPALOK.

B. ¥ posramysasHi yacTHHOR fgic GaumHlA nopagok.

9. HYacTHHKH PeYOBHH He MAKTE MEEHOID PO3-
TALIVEBAHHHA, CXEMATHUHE pOITAIIYBAHHSA
YJACTHHOK MAC TAKHH BHTJIAN: -

10.YacTHHKH peYyoBEMHH POITAIOBAHI B 9iTKO
BHIHAYEHOMY NOPAAKY, CXEMATHUHE PO3TA-
HIVEAHHA YACTHHOK MaE TAKHI BATIAM: -

11.1Topagox po3TAINYBAHHA YACTHHOK BH3HA-
qae (hianvHi BIACTHEOCT] PEYOBHHE,

IHopianadmo ocobausocmi Kpucmaliviux | amopdprux maepdux mia.
Tobi yixe BlAOMO, IO TEERAES TLI0 XAPAKTEPHAVETRCH TARKHME ocobINBOCTS-

MH: CTATICTR hopMHE Ta 06 eMY, ROMTHBAMLHEM XADAKTEDOM TEILTOBOTD PYXY
Moslekya, Olabkmus AGCOMNTHEM JHAYSHHAM cepegHbOl NOTeHITIANLHOI eHEp-

ril B3IacMHOMN OPHTATAHHEA MOJIEKY NOPIBHAHO 3 IXHBOW KIHETHYHOK eHEp-
riei. PoapianawTs kpucmaaivki (81 rpen. krystallos — nig) i amopgni {Bin
rpen. amorphos — Toi, mo bea GopMB) TEepIl TiAA.

[IpugaagaMi KpHCTANB € rpadiT, KYX0HHA CLlb, LYKOD, ATMAS, METAH.

Mim mMoneKyiaMH KPHCTAJLE lc-

HYE JHAYHA CHAA B3AEMOOll, TOMY W“ﬂ{mm_"
KpHCeTAIH abepiraloTs CTAMIHMH He ""Ew PRI, mmi [MORORIT
nume ceiif o6’em, a if popmy. Ilpa-

BHIBHA reoMerpuuna dopMa e ic- mmmm.

TOTHOK 30BHIMHLOK 03HAKOK DV Ib-
AROTO KPHCTATA.

i MepernaHe B e-004aTKy aHiMauidHy Moaens kpucTa-
s NivHOro Tina (13.1).

leHyIOTE piaH] BHAN KPHCTANIMEREY IPAT, &0 MJIOBHOK IXHBOK ocob/IHElC-
TH0 € 4iTEA nepioguyHicTs poaMineHHA aToMiB v npocTopi. ToMY KaX¥VTh, 110 B
KPHCTANIYHEX TiNAX icHYE daabMill nopadox v poaTAIDVEAHHL ATOMIB. 3aT0%K-
HO Bl OPHPOAH YACTHHOK, [0 MICTATRCA ¥ BYINAX KPHCTANIYHHX rpat (Ta,
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pignosiaHo, ig disnudol DpHPOIH CHI, M0 AiOTHE MiX HHMH), POSPIIHAKTE
YOTHPH BHAH KpHCTATin: oMM, amomui, morexyaapui, memanesi (man. 13.1).

MNaCl C,.H.O,, Cu
o & @ o 0
[ SR ] 2
ot rl. NToE
PLIZET i
e & © o v fa
HoHHi ATOMHI Metanesi
!m=Bﬂ‘| g .tm=35l]ﬂ‘ﬂ = 1084 "C
. =1465°C t.. =4200°C = 2567 "C

) —

KyXOHHA CLUTk Mins

Man, 13.1

BaacTHBOCTi KPHCTANA 3HAYHOK MiDOK BHAHAYAKTLCA BHAOM KPHCTANIY-
HHX r'paT. [loscEnmo 0e Ha npuKaagl rpagity # anMasy (aman. 13.2).

L g ] L=
’ J,. .r; &, e
L - I*'I
teLtes ¢ i
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" L gt o8
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Man. 13.2

Obuael pevoBHHH CHAANAKTHCA 3 ogHaKoBHX atomis Kapbory. llpote
kpueTaniugi rpati rpadiTy MaOTh IMAPYBATY cTPYRTYPY (Man. 13.2, B],
robro B KoxHOMY mapi aromu Kapbony poaramopati v BeplIHHAX MPABH.TE-
HHX MeCTHEYTHHKLR. ¥ cepeinHl MIAPY B3AEMOILA ATOMIB JOBOI] CHALHEA, ANle
caMi map# caabo moR A3aHi onH 3 oauEM. Came ToMy KpReTaAn rpadiTy Jder-
KO PO3IIAPORYETECHA: KOJH MH NMHIIEMO OJIBIEM, HA MANEp] 3aHIIAKTHCA
TOHKL map# rpadiTy.

¥ kpHeTanl aaMazy aroMy Kapbony poaTalmoBaH]l He JHINE V BePIIHHAX,
a it ma rpanax (Max, 13.2, (). o Toro & vei aToMu Ma0TE MinHi 38" A3KN 3i
CBOIMH HAHDIMXRYNMH scycigaMis . CaMe IAMH MOPCTEHMHE 3B  A3KAMEH MiX
ATOMAMHE i 3YMOBJeHA VHIKANLHA TEBEDIICTE AJIMASY.
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Kputeraniusi Tina me nogingiorTs HA MOHOKPUCMAAl TA noAiKpucmani.
Tina, Mo cCKAAJAKTLECA 3 OJJHOI0 KPHCTANA, HAZHBAKTE MOHOKDUCMARIAMU
(Bia rpen. eMoNO» — O0ORH), Tina, 0 CEAANAKTRCH 3 BEMRKO] KiJILKOCT] 2po-
MeHHX MOHOKPHCTANLE, HASHBAKTL Roalkpucmanamu (Big rpei. snolis —
Gararo). IlpuraagaMu orpaHOBAHHX OPHPOAHHX MOHOKDPHCTAJIR € MOHO-
EPHCTANH KBAPIY, KaM SHOI codi, icNaHicsKoro MNOary, anMasy, Tonaay. o
NOJIKPHCTATIYHAX PeYOBRHH HAJTEXATE MeTATH, KepaMika, ripcsKl NoOpoan.

HalisaaMBIMow BAACTHBICTHO OYVAb-AKOr0 KPHCTANIYHONO TLIA € HAAB-
HICTE MeRHO] TEMIEPATYPH [LIABTEHHA, 38 AKOI BOHO NePETROPHETLCA HA pi-

NHHY, He PO3M ' AKIMYVIOUHCH Nepe] MM,

B amopdERX TiLNAX, TAK CAMO AK 1 ¥ TEREpAHX, ATOMH 200 MONeKYVAH KOJH-
BAKTRCH BIJHOCHO NMoONoKeHE pieHopard. Ll nmonoxerHs He MAKTE YITKOTO
POSTAITYBAHHA Y HIPOCTOP], XOYA HAH-

Oamskdi ecyeigns i abepiraloTs ges-

KMl DOpAJOK ¥V podTalnysanal, sl .W Tina [mmm m;l —
HAIWBAIOTL  OJumuiy  nopsdxox.  Ue TBEPA] PEe4OBMHM, Akl He Iﬂl:ﬁh m-»
[MpuxnagamMu amopdHEX Til € cMoaa, HbOTD num B PO
cxto, Gypurrns, napatin, LiacTHE. (aTomia, Monexyn, Aosie) | He Fm

KpUCTaniuHMK FpaT, ognax GioxHii nops-

AMOp{HI TiNAa MAIOTE NEBHI 0C0-  pop 5 Tar DEYOBHHAEX (CHYE.
OnueocTi. Ha BiAMIAY BIJ KPHCTANILE,

aMopipHl Tina poabBaAKTHECA HA YAC-

THHH goeiasHol hopmu. Hanpurnag, poariaganoud nig MiKpocKonoM ToRdye-
HE CKJ0, MH He DOMITHMO IIMATOYKIR, 0 MAKTE NPABHILHEY FeoMeTpHUYHY
dopmy. e oaHiew XapakTepHOW 03HAKOW aMOoppHIX TL0 € IXHA TeKVUicTh.
d NiaBANeHHAM -remneparypu AMOpdHL TLNA DOCTYIOBO POaM’ AKIIYVIOTHEH,
NepeTROPIINYHCHL HA B 43KV PLARHY. ¥ NEOMY BHABIACTLCA IXHA ICTOTHA BIJ-
MIHHICTh B1 KPHCTAMIYHEX TLI1: aMopdH] TLNA He MAIOTEL NeBHOL TeMOEePATY -
pr naapresas. e ognien ocobaneicTio aMop@EIX TiA € IXHA IIACTHYHICTE.

Hocaidmyemo naasienna spucmarivuux mia. Hailisamausimown

BAACTHEBICTIO DYAL-AKOro KPpHCTANIYHONO TLIA € HAABHICTE JeARol (pikcoBa-
HOI TEMIEPATVDH ILIABMEHHA, 38 AKOL BOHO NEPETBODIETHCA HA PiAMHY, He

posM aRmyiouncs neped naM. [Ilob poanaasnTH KpHCTANIYHE TEBEPAS TLIO,
Tpeba cIoYMATKY HOMO HATPITH 10 TEBHOL TEMIIEPATYPH.

Cunn szaemogii Mim ATOMAMH B KPHCTANIYHWX IDATAX DISHMX TBEpPIHX
TN He OJHAKOBL, TOMY 0JIHI KPHCTANIYH] TiAA NIARAATLCH 38 HUAEKHUX TeM-
neparyp, inmi — aa epcoknx. Jlijg, BANpHEIAL, IMABATECA 34 TEMIEPATYPH
0 'C, cennens — 3a 327 C, onoso — 3a 232 C, acrans — 3a 1500 C. Tomy
Nij NIABHTHCH 38 KIMHATHOL TEMIIEPATVDPH, KYCOK 0N0Ba a0 CBHHIIKD MOMHA
POSMIAABHTH B CTANEBIN SOOI, HArPpiBaAKYH 11 HAJ DOAYVM AM [ITHTH, & CTANE
NAARNATE ¥ CHCMIATBHIX [IYAX, e A0CATANITE noTplbnol remneparypn. Pe-
YOBHHH TBEPAHYTL 3a miel camol mexnepamypu, 3a axol naasaamsen. Ha-
OpHKIAY, Boga KpHeTaniaverses (a aing nnasureca) aa remnepatypir 0 C,
A HHCTe 30J0TO IIABRTRCA I KpHCeTANIayeTHeA 3a 1539 C.
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B Nepernsue B e-goaatky Bineo kpucTanizauii pesoems (13.2).
e

bByBawTh BUIAAKH, KOJH KPHCTANIIYHE TiN0, AKe pO3NIaRHI0ChH, 3ATBED-
nie yae v Buraagi amopdHoro rina. Hanpuxknag, posronieHnii qyxop ne-
PEXOAHTE 3 PLAKOrO B HANIBTEReDAWH MIACTHYHHEH CTAH, A NOTIM B TEEDIHN
aMophHEl A00 KPHCTAMIYHHAN CTAH 3AMEM¥HO Bl TEMIEPATYPH.

B9 Nepernans B e-A00aTky BiOS0 <0N0B AHOI yymus (13.3).
e =

o peul, Xoua QVKOP 1 € KPHCTANIYHOK PDEYOBHHOK, A€ 3ATeHHO Bl CIIB-
BIAHOIMEHHA TIOK03H 1| PpyVKTO3H ¥ HOrMO CKAAAL HOro TEMIEpATVpPA ILIAB-
NeHHA MOMe MATH NeBHEUI irTepean. 3a 170 C uyrop novHHAE MAABHTHCA.
3a 180 C cupon crae Ginbin NIMHHAM, A€ BCe [le € HEBeNAHE]l KPHCTANH,
3a 186 C gyxop NOBHICTIO POANIABHTECH, VTBODIOWUN plaxuil ogHopi taMi
cupon (man. 13.3).

170°C
Man. 13.3

HArmo sarpisatTi Gvib-AiKe KpHCTANIYHE TiNO, TO MOMHA DOMITHTH, 10
HOM TEMOEPATYPA MIABHINVETHCH TIABKH A0 MOMEHTY NOYATKY [LIARIEHHH
TiNa. 38 BECE 9AC NPONECY NIARTEHHA TEMISPATYPA TiNA He IMIHIDETLCH,
OCKINBKH BCH eHeprifd BATPAYAETLCH HA PYHHVEAHHA 38" A3KIB MUK ATOMAMMN
TA MOoJeRyaaMe. 3a [iel rTeMOepaTypH yacTHHA Tina nepebysae B piarkomy,
A YACTHHA — V TBEDJOMY CTAHI.

Ockineskn B piaHuX peYoRHH ATOMN H MOJEKYIH BIACMOIIH0TE 3 HEOJHAKD-
BOWD CHII0W, TO AAA IX NIaRNeHHS NoTRIOHA piaHa KiABKICTE Tennotn. Jins
XAPAKTEPHCTHEN eHepreTHYHHX 3ATPAT, MOBR AZAHHX 13 NepexoloM pedoBRH-
HM 3 TBEPAOrO CTAHY B PIAKHH, VBOAATE QI3aHYHY BEAHMHUHY, AKY HAZHBAKTH
NHTOMOK TENJI0TOK LIARNPHHA, NOIHAYAETLCH A (YHTAETECA « TAMGIAS ).

L

Oprannern nUToMOl TENJOTH ILVTABRJAEHAA € dWoyaAbk Ha Kiaozpam, 1
KT

dsopoTHuii nponec — nepexin ia
iavoro crany » repank — iz | [Tt T S (£228C
BAETLCHA 38 VMOBH BTDATH PLIHHON noKasye, Aka KiNLKICTb TennaTw noTpifika
egeprii. Axknge mia wac naasieHHA AN Nepexofy 1 KT PeyosrHn h‘m
TBepde TLIO DOIVIHHAE €HEPri, TO crayyspiakii 38 TEMNEPATYPH NNABRNEHHR,




§13. docnigxyema kpucranivHl i amopdHi peuoarHA

I YAC TBepAHeHHH — HABOAKH: pi-

AHHA Bigaae eHepriw, AK 1 ¥ BHIATKY MW*[ KF PESOBMHM i3 TBEPAOID
MIABACHHA, [JAA XAPAKTEPHCTHKH  CTaHy B piaxwi abo asnaky — 3 plaxoro
MEOTO TIPONEecY BEOAATE NOHATTA MH- !m—ﬂ 0TpIGHO oTpumaTy afo
ToMOl TENAOTH KpHCTANisamii. Ii qi-  BUMIATH OfHEKOBY KITLKICTH TENROTH,

JHUHHNE aMicT TAKHI cAaMBA, 8K 1 M-

TOMOI TennoTH I[LIABIeHHA: ne

ELUILKICTE TENIOTH, HeoDX1AHA A8 nepexoay 1 Kr pevoRHHEN 3 PLAKOrD CTAHY
V¥ TRBePAHI 34 TeMOePATYVPH KpHCTAII3ALL.

JHAYEHHA TEMIEPATVDH [IABIEH-
HE i mHTOMOL TEOAOTH [LIABICHHA
OKpPeMHAX pevoRHH HABSIRHO HA (hop-
3anAX vV TAbDaHIAX.

Kinskicte  Tennoma, weolxigwy  ane
NRAANEHHS TEEPAOTD TiNA (KpwcTaniaa-
iﬂ::}mﬁuw

[Iponecn narpipaHHA 1 nIaBieH-
HA, & TAKOM 3BOPOTHI OpOoUecH —
OXOJIO/KeHHA | TEepJHeHHA — MOoXHAa 300pasnTH rpactivao. [aa qsoro oo
OCi OPAHHAT BLAKJNALAKTL JHAYEHHA TEeMNEPATYVPH pPeMOBHHH, A mo oci ab-
CIHC — Hac, NPOTANOM SKOro TpHeae npouec. Hanpukaaa, Ha manwoesy 13.4
rpadivydo sobpamedo IpolecH HArpiBaHHA | NIABMEHHA TLOAY, HArDIBAHHA
BOJH TA 3BOPOTHI NpollecH.

JBEpHH YBary, AJIAAHEH rpatpika, Mo BiANOBIZAKOTE Dpolecy HArpiBaH-
HA AbOJY TA HArpiBAHHA BOAW, MAIOTH PI3HAH HAXHI, AKHH 3aMeMHTL Bia
AHAUYEHHA NMHTOMOI TEIIOEMHOCT] PEYOBMHN: 10 GiabmuM € 1 sHAYEHHHA,
TO MEHIIHI HAXMA.

AB — HarpisaHHAa nLOOy
BC — nnagnedHa nLony

DE — oxonDAXEHHA BOOW
EF — kpucTaniaauls oM

60 CD — HarpisaH{n Boam D FK — oxonomwenHs nsomy
40
20
g8 C E F

0} =

_20 {, xB
-40

K
60

Nin i soga

Man. 13.4




§ 13. Jocniaxyemo kpucTaniuHl i amopgHi pedoanHn

Tobi, MOXNMBO, BIAOMO, WO KOMETH CKNAAA0TRCA i3 NbOay.
LWonpasaa, wWe He TOW KpucTanivHMiA nyn, 00 fSKoro Me 38M-
knu Ha 3emni. Uei nip amopduwi. MpubGnuado Takwid nig
yYeHi CNoAIBaNTLCA IHARTH Y «XON0AHWX NACTKAX» Ha NONKD-
cax Micaus — y kpatepax, Ha QHO AKWX HIKONW He NoTpannsg-
0Te NpoMeni Conug.

ﬂ Yum gpucraniubi tina sigpiaaaworscs sig amopdanx?

ﬂ Homy muEOKA B CTAPOBHHHERX coDopax, U0 NPpOCTOAIH DiJb-
me 100 pokie, BRABIANTLECH TOBCTIIIHMH BHHIY, HiM# yropi?

ﬂ Hk mokasaTH, M0 CKJI0 — Tino aMopdiHe, A KVXOHHA CLNbL — EpHeTAdivHeT
ﬂ Cxapaxkrepuayvili YMOBH ABNEHHN TEEPAKX TiA.
ﬂ ¥ yosmy nonArae GianYHAR aMicT MATOMOL TeLIOTH OAABIeHHAT

ﬁ Yomy nia uac NIABTEHHS KPHCTAMIYHMX TiJ TEMOEpPATYDA JANHINAETLCH
cTANnKN !

E Yu momHa B amoMiniesiil nocyausi poanaasuTe Mins?

ﬂ ¥ YoMy BHABAAETLCH 3aKoH 3bepeeHHsa | nepeTBOpeHHA eHepril B pasi
MNaBNeHHA | KpHeTanisauii pevopuan?

ﬂ Ha nri nocyanHHA HaMepa Jgiji. ¥ nocyvanHY HATHAH Boay. YH aMiENTHCA
piBeHb BOAH B NOCYVAMHI Micas Toro, AK yBech nia poaradge?

YHYMNCb PO3B'A3YBATHW SALOAMI

n Arka KIABKICTE TenaoTH norpibHa, mod poanaaswTH 0,6 Kr armominio,
BaATOro 3a remneparvpn 20 C7

LAanD |"||';| HRBEYIETED

m=0,6 kr lob poanaasi™i amoMiEiH, Horo cepmy ciif HArpiTR A0
t=20C TEMIepATYPH nuaenedHd. [1aa nboro HeobXigHa KiNbRICTD
¢ =920 ,Ili':: TEMLACTH: g. =em(t_ —t).

ET - o i L i =T i . = -
t = 660 C Q =920 s 0,6 xr (660 “C -20 °C )= 353 280 JL=x.

Q—7 | Ha nponec naanneHHEs BUTPAYAETLCA KIALKICTE TEILT1OTH
== Q, = hm.

Q. =393 000 2 0,6 xcr = 235 BOO IT:x:.
Kr




§13. docnigxyema kpucranivHl i amopdHi peuoarHA

Tarkum unsoM, wod posnaasur 0,6 kr amoMinio, BIATOrO 234 TEMIEPATY DY
20 'C, geobxigHO BHTPATHTH TAKY KinkKicTh TemaoTH:

Q= Q, +Q,= 353280 [l + 235800 [z = 580080 Mo = 589 ]l

Hianonias: @ = H8H g JlIx.

E Hxa kinpkicTs enepril BUALTAETLCA, AKIO CEHHIEE Tino of'emon 100 cm®
KPHCTANIIVETECH H OXOIOAMYVETECH Bl TeMIepaATYPR muasnenns go 27 C7

1
i".l H HEiAHHIN

V=100 cm’ 107" »" Macy Tina BHaHAYHMO 3a HOro rycTHHOW i of'eMom:
t=27°C Kr
e m=p-¥V, m=11300 —H--ll‘.ll"t M =1,13 wr. ITig uac
p=11300 —- PR - R
M KpHeTanizanii BRALIAETECA KIMLKICTS TEILTOTH
3 = 24000 % Q, =hm. e
Kr @, = 24000 —— 1,13 kr=27120 JIx.
M KT
¢ =140 Q. =ecm(t_—t), Ae TeMnepaTypa IIABICHHA CBHH-
'mu'-"'ﬂ F -
) nwt =327 C.
t =327°C ng: T
e ' Q. =140 1,13 kr: (327 °C-27°C) =47460 [Dx.

Q—17 ' Kr -

Taknm upHOM, 3araZibEA KLIBKICTE eHepril, mo BHALAACTRCH A 4ac
kprcraiisanii i oxosopenns cenanesoro Tina: @ = @, + @, = 27120 [x +
+ 47460 Ox = T4580 Tx.

Hianmoniie: § = T4580 J1xk.

E ¥ ranopamerpi MicTHTRCH Boga Macow 400 r npr remnepaTypl 5 C. Ho
Hel papan me 200 r soan 3 Temueparypor 10 'C i noxnann 400 r asony
remaeparypor —60 C. Buanau reMneparypy, U0 BCTAHOBHIACH B KANO-
paEsMerpi. AK aMIHHTECA KINLKICTE ALOAYY

LAaHn - Moan 1aanpui

m, =400 r 0,4 kr| [MpoasariayeMo YMOBY 3ajiavi.
m, =200 r 0,2xr [lpn oxonoaxenHi seiel macu pogn go 0 C sona
m, =400 r 0,4 xr| suginnTh KinskicTs TennoTw @ =c (m ¢, + m,t.).
t, =3 C s Iw oo S R —
t=10°C Q= ﬂﬁﬂulqﬂ 04r-5C+0,2r-10C)=

=—60°C = 16,8 k. Jlerko nepecBifuHTHCE, M0 e MeH-
¢, =2100 o e KiILKOCTi TenaoTH Am,, HeoOXiIHOl A0A naas-

Kkr-*C JNEHHA BCBOTD IOV,
T 3uaunTs, t < 0 'C. 3 immoro Goky, Ha HarpiBanHs
c. =4200 0°C ; j =
a xr °C NLOJAY A0 mige KiAEKICTE TENIoTH @ = ¢ m.t..

o= Q= 2100 225 . 0.4 kr- (~60°C) = 50,4 K]l

kr-°C




§ 13. Jocniaxyemo kpucTaniuHl i amopgHi pedoanHn

e menme, Hix Bugiaurocd 6 rennory npe samepsanui eciel sogu. Tomy
t > 0 C. Orxe, Mu npuiiman qo sacHoBKY, mo ¢ = 0 C, Jlna oxonoReHns
BOJAH 1 HArpiBAHHA JLOOV 10 Hiel TeMNepaTYPH HeoDX1IHA KUTLKEICTE TRIIOTH:
Q=504 xlx— 16,8 xll:x=33.6 gllx.

Bona Mosxe BHILANTICH JHIIE 34 PAXVHOK 3AMEPIAHHA BOAN MACOKD:

&

Am = Toa 0,10 xr. Omse, npy BCTAHOWIEHH] TENI0BO] PIBHOBATH MACA NBOAY

ablnemuTecd Ha Am = 100 r i 6yae eknagara m = m, + Am =500 r.

HWinmoniae: ¢ =0'C; maca aroxy abinsomreca go 500 r.

PO3B'AXKN SAO0AMI

ﬂ Jlig i cBMHeNb MACo0 1 K KOMEeH Y3ATO 34 IXHIX TeMIepaTyp NIaABIeHHSA.
Ina nnagneHHEA AKOro is nux rin norpibaa 6lnsma KinegieTs Tennorn?
¥ CRIALKY pa3in?

ﬂ Ara KINBKICTE TeNNOTH NoTpiOHA | .r ‘C
nnsa naaeneass 100 r onosa, B3ATOTO ‘EE o
np# remneparypi 32 'C? 3obpaau uei b

npouec Ha rpadixy.
230

E Axa rinsxiers TemnoTH BHALIHTE-
ci npn Teepanenni 2 1 sogn, saaToi | 220
npu remneparypi 10 C? 3obpaan meit | 210
npoiec Ha rpadiky. 200

ﬂ Ara kiaskicTs TennoTH 3EAR00HTRCA,
abn poamnaent 100 r neogy, BaATOrO
npH TemMnepatypi -5 C, a norim Bogy
uarpite go 20 'CT? 3o6paan nei npoec
Ha rpadury.

E Aewmit npouec aobpamye rpadik
(Man. 13.5) — naaBneHHA YH TBep]-

HeHHA — 1 #Axol peyospHn? Hkil
npolecH XAapaKTepHIYIOTE YACTH-
HH rpadika AB, BC, CD? Ilpn axin
TEMIEPATYDI No4Yanock i OpH AKIH
TEMNOEPATYDI 3aKiHUMAOCA cOCTEpe-
wenHa? CrRinbKY wacy TpHBANO 0XO-
JOAKeHHA PIAHHA OO0 TeMIepaTypH
TBepAHEHHA?

WO I I e 2=
0 0102030405 muxr

Man. 13.6




5 13, Jocnigxyemo kpucTanivHl i amopdHi peuoanHK

ﬂ Ha mamwouky 13.6 sobpaseno sanesHioTs KiNsKoCTl noraneyTol mig gac
NAABTEHHA TEILTOTH BLg MAacH pedoBHHN. BHIHAY NMHTOMY TELIOTY ILIAB-

JneHHa ana Koxaol peaosnEd. [Ilo ne aa pevosnun?

H danisHa 3aroToBKa, OXOA0MMYIOUHCh Big Temneparyvpu 800 C go 0 C,
posronmaa aig macom 3 kr, sagrui opa 0 C. Hxa Maca aaroToBxKH, SKI0
BCA eHeprifg, BHALTEHA Hel0, MIILIA HA NJAARTEHEA Aoy T

E ¥ craneril nocyanai Macow 500 r agaxoauTeca Boga macow 500 r npu
remueparypi 50  C. ¥ Bogy KMHVAH MMATOK JALOIY NPH TeMOepatTypl
=10 'C. Koan BCTAHOBHIACH TENA0BA PIBHOBATA, 3ANHIIHECH HEPOAILIAR-

JeHuil 1ia macomn 90 r. Buanad no4aTKOBY MACY JbLOIY,

ﬂ Jo fsKol TeMIOePATVPH CAll HATPITH 3anlaHnil KyOuK a pebpom 1 cm, niob
BiH MOBHICTIO 3AHVDPHUEBCA B JiA, TeMmuepatypa axoro 0 C? Beamkait, mo sca
TENnnoTa, Bianana KyiHKoM, BATPAYAETHCH HA MLIABNEHHA IOV,

m Ha anmosift gopoai npr remnepatvpi cairy =10 'C asromobine npoTarosm
1 x8 6 ¢ Gyxcye, poasrBaTl noTy:xHICTE 12 KBr. Crinsxn anogy poa-
TaHe NpH GVECVBEAHHA]L ARTOMODLN A, AKII0 BRAATH, IO BCA eHepria, BUII-
nena npH OvEcveBaHHEL, iIe BEa HArpIBAHHA | NIARNeHHEA JAbOIV?

m Jamizanil meTeopnt macow 0,05 kr
BJIETIB ¥ 3éMHY aTMocepy 13 CBITOBOMO

npocropy. Ilig wac pyvxy 8 armociepl
3eMII1 MeTeOpHT poarnaBnecH. CHILIE-
KH BHALTHIOCA TENIOTH PR TepTi Me-
TeopuTa 00 NOBITPA, AKII0 BBAMIATH,
0 BCH BHALMOHA TEILTOTA NiMNA HA
HArpIBAHHA 1 NABIEHHA MeTeopHTa?
[MovaTkoBY TEMIEPATYPY METEOPHTA

npuiiHATH pieron -215 C.

ﬂ CkanaaM 1 poss sAMH 3ajady 384 MA-
mwaEKoM 13.7,

OLUIHM CEBE

: BukoHai B @-000aTtky 3aBAaHHA AR caMoouiHioeadHs (13.4),

NABOPATOPHA POBOTA Nz 3

Buronyii pofory iz rorpuMannamM npania Seaneks EKETTCIIAILROCTI.

BuaHay nuToMYy TENIOTY ILIARMeHHEA abogy. Ofradnanki: KAn0pUMeTp, Te-
pean 3 BRIKKAMH, BOJA, TEPMOMETD, MeHIYPKA, Jia.




§ 13. Jocniaxyemo kpucTaniuHl i amopgHi pedoanHn

1. Busuay macy M, BHYTPLITHLOL NOCYIHHE KATODUMETDA.
2. Hanun B ganopumetp (100-150 r) mogn m..
3. daMmipail noYaTHOBY TEMIEDATYPY BOAH B KANOpHMeTpi £.

4. Kups MIMATOYOK AROAY B KATOPHMETP 3 BoA0W 1 3adikKcVH TeMIEpaATYRY
f.i AKA BCTAHOBHTHCA MICHA TAHEHHA ABLTY .

5. Crnagn piBHAHHSA TENA0BOTO DANAHCY ANA TLA, AK] 3JHAXOAATECA B KANO-
puMerTpl (Macy JALOAYV MOJKEHA 3HANTH, AKINO Bl MACH BHVTPLUNHEOL MO-
CYAHHM EAJOPHMETDA 3 BOADK IMCAA JAKIHYEHHA JOCALNY BiAHATH Macy
KANTOPHMETRA 3 BOJOK 40 JOCHA e k).

6. Bramaw nHTOMY TENAOTY NJABTEHHA TLOAY 1| DOpIBHANH 11 3 TabDamammm
IHAYEHHAM.

7. IlogacHan NpRYEHEA MOMKIHBHRX NOoXHOOK 1 3anponoBRVH IMIAAXH IX voy-
HEeHHA.

BUKOHAW OOCNIAXEHHA

Buxonyii nocaiam 2 JoTPpHMAHHAM NPABNA fe3nekH HATTEXIANEHOCTI!

n INoxnagn MMATOYKH JLOJAY ¥ CKAAHKY. BeTan vy CKAAHKY KIMHATHUH Tep-
MomeTp. Jlocaign mponec HArPIBAHHESA | TAHEHHEA JLOAY, SAMHCYIOMH 3HAYEH-
HA TEMNEPATYDH 4Wepes pisal npoMixen wacy. [Hobynvil sianosixawii rpa-
thix amian Temmepatypn. Ofumcan KilsKicTs TENNOTH, M0 DOTAHHAETHCA
[ij YAC MMaBieHHA Thoay. Jocaig MoMen 3anucaTi HA BiasokaMepy.

E ¥ NAacTHEOBOMY CTAKAHYHKY amimail ogHaxROBI KiabkocTi cHiry (abo
npibro HAKOMoTOro nboAy) i coni. IloMicTH v CTAKAHUHE TepMOMeTp,
mxana axoro carae —25 C. Cnocrepirait 3a nokasaMiy TepMOMETDA.

ﬂ BiaeME pobpe 3Bof0IKeHY TA BUXKATY DABOBRHAHY CEpPBEETKY, NOKIAAM 11
Ha Oaane 1 nocTae oro B MOpoanaLRY KaMepy. lleperonaiica, mo wepea
JedAKHH Yac CepBeTHA 3JaTBepaHe, A Yepesd KLNTbKa JHIBE BHCOXHE,

ﬂ ¥ cunsHA MOPO3 BHXJIOIHE 3 HocyAHEH okpin. Cnocrepirail sa cTanoM
BOJIH.

ﬂ [lepepip moxaHHK TeMOepaTypH AvXopol magnr. 3axpri (v apyaHHR
cnocif) moKkasaHHA MKaTH TeMnoeparvpu avxosol madm. IMoxnagn 1-2
HARHI JOMKH OYEDPY ¥V nocya ana ayxosol madgm. dadikcynn pogramy-
BAHHA CTPLIOYKH TeMOepaTypH, 3a AKOl UVEOp Maike pPO3niaBHBCH
(man. 13.3, e. 99). Biakpril Iuxany | nepepip aHaYeHHA NOKAZHAKA TeM-
nepaTyvpH. Un cnienagae BOHA 3 OTPHMAHEM TobOK 3HAMEHHAM !




§ 14. PO3PAXOBYEMO KINBKICTS TENNOTH

3A 3TOPAHHS NANNBA TA BU3HAYAEMO
KKA HATPIBHHUKA

M B NOXOAI IYNMUHWMNKUCH HA NEREN0YUHOK i BK-
pllvnK po3agecty GaratTa, ane BUABKWNOCH, WD

cipHvkia Hemae. o pobutn?

Y Takomy BMNEOKY B HAroQ CTaHyTh 3HAHHA 3
dhiami | xXisii Ta naRdxaky ONA TYPUMCTIB.
n drpynyil yMoBH BHHHKHEHHH TA NPHNHHEHHA ro-
PiHHA.

1. [IpUnHHENTE 00TV KHCHID (3acHnaTy nickoM abo BEPHTH NiHOK 3 BOTrHEe-
racHHKEa),

2. lIpabpaTn nanueo (ropiouy pedoBHHY).

3. HarpiTu peqoBHHY A0 TeMIEPATYDH 3aiiMaHHA.

4. 3abeaneunTH AOCTYVI KHCHIO,

2. dabeaneunTH HAABHICTE NAAHEBA (ropoYol peYOBHHH).

6. SMeHITNTH TeMOEPpATYRY (3AMHTH BOrOHL BOJOKD, AKA 3a0Hpae HAJMHINOK
TEILT0OBO] eHepril Ta NepeTRoOpIETLCA HA napy).

YMOBM EMHMKHEHHA FOPIHHA YMOBWU NPUNUHEHHSA FOPiHHA

ﬂ Ha niarpami (man, 14.1) pigobpazeno KinbKiCTE TENNOTH, AKA BHALNA-
ETBCA MM YaAC 3rOPAHHA TOT0 UM iHmoro naauea Macow 1 kr. [orpibao
HArpiTH ogHaxosuit o6’em sogn. Obumenn, v cKinbkH pazie Glnkime (3a
MaCoW) Dye BUTPAYEHO CYXHX JIPOB NOPIEHAHO 3 OPHPOAHHM rFAZ0M Ha
HATPIBAHHA oAHAKOBO] KinkKocT] Boan. Hre nanmeo rennoedexTneHe?

Q, 10¢ Man. 14.1
m '

m.
30
101
&

Aposa Kam'ade syrinnga lNpupoaodia ras bBexany




5 14. Po3paxoByEMO KiNBKICTE TENAOTH 33 3TOPaHHA Nanues...

Ja axkux ymoa sidbysaemsen zopikua? [Jocurs yacto
JoanHa Jo0VEAE TENIOBY eHepri, cHANIYH pl3Hi
peuosrHl. Ile noAscHIOETRCA THM, IO FTOPIHEA CYIPOBO-
JRVETHCA BRILTeHHAM TeNJA0TH.

lopiaaa siagbyveBaTHMeThCH, HELO €1 ['0- -

po4Ya pedyoBMHA, OKHCHME 1 jJiKepeno ia- % ﬂw - “ ist -ue
itMannn. Ilepebir ropinEa 3anemNuTLE BIA hm . WEC, Jﬁ_ r; 1l
CHiBRIHOMEHHA KiTbKOCTI ropioyol pevo- I‘L by i niabibin 0B~

II.-‘I'_Il

BHHH ii OKHCHHEA, A TAKOME eHepreTHYHOL
= i1 i
CHPOMOMHOCT] Jxepena 3aliMaHHA. X —

Ha mamwury 14.2, ﬂ a00pakeHo IAMATLHY CXeMy peakiil ropiHHs,
OB A3aH0]l 3 OKHcHeHHAM Kapbory. dpHuaiime naaweo (Byrinnsa, Hadra,
feH3ZWH, METAH TOINO) MicTHTL Kapbon.
Ilig uac ropianea arome KapboHyY cno-
AYHAKTLCA 3 aroMaMi OKcHreHy, AKKI
€ B noeiTpi. Komuui arom Kapbony
CHOAVHAETECA 3 AroMA aTroMaMu OxcH-
redy, yTBOPHIOUYH Monexvay Orxcmmy

Byraemto (IV) (Byraexncinoro rasy). |
Peakila cynpoBOM#VETRCH BHUALTEH- + 2H.,0

uaM emeprii. Ha mamonky 14.2, & = BT
300paAXeHO CXEMY FOpIHHA METAHY, SRR

[Mlob posznouasca npouec ropiHasa, oorpibHe pwxepenc safimanna. Tak,
ol IANATHTH PEYOBHHY B NOBITPL, COOYATREY DOTPIOHO HATPITH 11 A0 ITeRHOL

TEMIEPATYPH — TEMNCPATYPH 3aiMannA. JIng planux peyoBHH BOHA PI3HA
(max. 14.3).

Man. 14.3
B00T

 min, [ makc,

=
=)

s § 8

N g
= 3
=

Temneparypa 3aimanHa, ‘'C

—
=
£

=

Apoea Topgp bype Kam'ane Maayr bexawnd Mertan
BYTINNA BYTINTA




514, Po3paxoByemMo KINbKICTE TENAOTK 33 3rOPaHHA Nanvea...

Tennora, mo eugingersed Oig yac ropidEg, TIATPHMYE TEMOEPATYDY pe-

YOBHHH, BHINY 3a TEMIOEPATYPY 3aHMAHHA, VHACALAOK Y0ro roplHHA DIATPH-
MVETBCHA CAMOCTLHHO.

PoapiaaaoTs NoBHE TA HENOBHE 3rOPAHHA NAAWBA. ¥ Nponeci MNOBHOD
ArOpaHHA BeA XiMiuHa eHepria NanMBa OepexoidThs V TEILTOBY.

Bayxnueo 3HATH, 0 08 OpUIHHeHHA FOpIHHA pedYoBMHY, L0 FOPHTL,
NoTRIOHD OXOMOAWTH A0 TEMIEPATYVPH, HHXKY0] Bl TeMIepaTyVpPH 3aliMaHHA,
abO TPUIHHEATH JocTyn KHcHD, 11 oblasa cnocodn BHEOPHCTOBYIOTE i/ HaC
racinHAa nomxe:xi pogow. Koan sojla NoTpanifae HA AMepesio BOrHK, BOHA BH-
naposversca i sigbupae sig vin, mo roparts, rennory. Ixua remneparypa pia-
KO aMeHmuyeTheA, Bogana napa, o YTROPIDETECH, VTPYAHIOE JOCTYI KHCHIO,
il rOpiHAEA DPHIHHAETLCA.

Hr ofivueaumuy KiALKICMS MENAOMU, WO SUTILAREMBER SHACAITOK 320PAH-
Ha naawea? [lpupogso, mo piaHi peyoBMHEM 14 YaC FOPIHAA BUALTAKOTL DisHY
ELTLKICTs TEMIoTH, TOOTO ropodi peYoBHHE MOXHA DOPIBHOBATH 34 NeBHO0 (i-
IHTHOID BeTHYHHON. TAKOK BENHYIHOK € NHTOMA TeNA0TA 3ropaHHA.

[MuToMy TennoTy aropases ManH-
BA NOZHAYAKTE JITEPOK ¢ (UHTAETD-
ca sK'100 ), 11 oguanns 1 %T—

€ piani BMAR nanmea: meepde
(Apora, Byrinaa, cnanni, Topd); pid-
ke (DeHamH, rac, AHIelbHEe NANLHE,
COHPT TOUI0); 2aszonodifne (MeTaH, nponaHd, OyTaH, aneTHAeH Ta iH.). ¥ Ta-
Oannl Ha opsanl HaBeeHD JHAYEHHA IX NHTOMOL TEIIOTH 3rOPAHEA, HA MAa-
nwHEY 14.4 nogaHo SHAYEHHEA MHTOMO] TEMLIOTH SFOPDAHHA JeAKHY XiMivHux
EIEMEHTIE ¥ BHIIAAL JlarpaMi.,

180T 143 Man. 14.4

&= BeHaud (knaH)

t

& Byrinm (Byrneus)

Eneprin, Bupobnexa
= ETanon

nig yac aropadss, ks
= IE =
o3 Meranon
o Byrneeoam

= YagHwii ras

MNanwea

-
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Busnavaemo xoediyienm Kopuc-
ol dil razpisnuxa. [na renaoodbmi-
HY YACTO 3ACTOCOBYIOTL HATPIBHHEHA,
3a JOIMOMOIOK AKHX MOMHA BHKO-
PHCTATH TEILIOTY SropaHHA NAAHBA:
FA3Z0B]l NAJBHHKH, COMDPTIBKH, mevl. KITkKICTE TENI0TH, AKA YTRBOPIOETLCH
B HATPIBHWUKY 1117 YAC 3rOPpAHHA NAJNEA, YACTKOBO BHKOPHCTORYIOTE 34 NPH-
JHAYMEHHAM (HATrpIBAHEA BLANOBLA-

HOTO Tina), A YaACTHHA 11 BTPAYAETRCH
(po3cioEThCH B HARKOAMIITHE cepeao-

BHINE, MOTTTHHAETHRCH CAMHFM HHI'[]iB*
HHKOM TOIIO0).

KEK]Il HarpipHHEAa XAapaKTepH3VE
eeKTHEHICTE BHKOPHCTAHHA TeILIO-
TH, OTPHMAHOL BHACJAIA0K 3ropaHHHA
nanuea. as Toro mod maBRIEATR
KRl sarpieanka, Heobxigno ablasmysaTd KOpHCHY eHeprimo, TobTo ameH-
MYBATH BTDATH TEILIOTH HE 34 NPHIHAYEHHAM.

ﬂ Homy roplHEA € (PIIHKO-XIMIYHHEM ABHIIeM?

ﬂ Homy OIHEM CipHHEOM MOMHA JANANHTH Jeper’ ARY Tpic-
KV, AJl¢ HEMOMANEBO 3ANAJATH BeJIHEHH IMMATOK JepeBH-
HH?

ﬁ Homy BOOA racHTE BOTOHLY

ﬂ YoMy MH CHABHO AMYXAEMO HA TIOAYM 8 CIpHHEA, CEIYKH, KOJIH X09eMo Horo
noracuTi? [ 9oMy MH CHIBHO AMYXAEMO0, KOMH XouemMo pospecTi GaraTra?

ﬁ YoMy noavM' s ceiurn HMOBTOrApAYE, A noayM's NOpPLIKH rasosol NANTH
cHHeT

ﬁ i MOAHHA SAKHNI ATHTH HA BiAKpUTOMY DOAyM 'l BOAY, HANKTY B HAOSDORY
KopoGry?

YYNCb PO3B'ASYBATH 3ALAMI

n HAxa KLILKICTE TENA0TH BRALIATECH i yac aropanua 40 kr xkam saHoro
pyriana? Crinsky eogn moxxea HATpIiTR B 10 10 60 C, suTpaTRBEImN BC1O
TeINoTY Ha 11 HArpiBaHHA?




514, Po3paxoByemMo KINbKICTE TENAOTK 33 3rOPaHHA Nanvea...

| s HO Pocae a0

m = 40 Kr YHACAIA0K 3rOpAHHA NANTHBA BHALNAETHCA KINBKICTE Te-
t,=10°C nAOTH:
£=i2; ok | Q@,=gm. @=25 10° I::r .40 gr =1000-10" [I3x = 10° .
=

Kr-°C

T 3 opMyan kinskoeri rennoT @ = em(t — 1) BHAHAYAEMO
g =25-10° ==— | macy Boan, Bpaxonyoun, mo @ = 10° Ix.

R i
| m:_g___}“_-t:'ﬁ.’“_=4gu{|m+

Q—? (=) 4200 2% (60-C-10°C)
m__—1 KI -

Hianosiage: @ = 1ﬂ'ﬂm_m=4ﬂﬂ[} KI.

E CrinsEn Tpeba cnamtHTH coRpTy, mod rarpiTa (0,5 a sogr vig 20 oo 80 C,
AKINO 1A HarpiBaHHA BOAN BETPpadacThed 60 % Temwsorn, mo RILIAETE-
CH i YaC 3ArOpPAHHA COHDTY?

Hoidn sianmms

V=0,0n 0, 5 10 * Macy Boal BH3HAYAEMO 34 1I PYCTHHOK Ta
t,=20°C ob’emom:
(=80 C KT
=pV.m =10 —.0,5:-10" & =0,5
¢ = 4200 E”:ﬂ i .
Hﬂm Bpaxosvioun, mwo KKJ sarpisenka noxaaye,
q=25-10° = AKY HACTHHY CTAHOBHTE KIILKICTH TRILIOTH,
n=0.8 10 BHTPAYACTLCH HA HATPIBAHHHA, 00 BIAHO-
MeHHID 10 RKiNTLKOCTL TENN0oTH, [0 BRALIAETL-
p=10" — CA BijJl SropaHHA NAJHBA, MOMHA 3ANHCATH!
M Q@  emit-t)
- H—Q = gm qaﬁﬂnqm:=cm1-u—tn].
m, — 7 3 y em, (-1, )
Maca cnupTy, [0 3ropae: m, = = "
4200 Rffﬂ 0,5 xkr-60 °C
m, = =0, 008 Kr.
0.6-25-10° 2%
KI
Hianonine: my,=0,008 kr.

PO3B'SAMW 3ALAMI

n Yei Texnivdl sacobi, D0 BHKODHCTOBYIOTE IAJIMEBO, IOPOKY BHEHIAKT
vy noeirpa: 180-200 mna T aeookucy cipxkm; 350-400 MaH T BYTAEIIO;
60-65 MaH T oRcRAY azory; 80-90 MAH T BYrAIeBOAHK. SANMITHN Ol 3HA-
YeHHA BUKHIIE B ofHHHIAX cHeTemH Cl, BRMKOpHCTABIIN CTAHAAPTHHIR
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aganuc uncna. Buanay cepegHi sHAYEHHEA BUKHAIE IIHX peYoBUH 1 nobyvavi
CTOBHYACTY JlarpamMy.

E Hxa KINBRICTE TENJIOTH BHALTHTRECA TpH norpoMy aroparHl 100 r coapry?

E Ay Mmacy kaMm AHOro pyriana 6vao cnaieHo B nevl, AKM0 IpH IhOMY BH-
aiannoca 60 Mx rennorn?

ﬂ IIpn noproMy aropadri 0.5 kr nanusa suainaersea 22 MIx Tennorn.
fka nuroMa TennoTa aropasaa nanuea? o oe 2a nanuso?

E Hxe BiIHOIMEHHA MAC CTHPTY | BeHANAY B cYMINT, AKINO NHTOMA TEIIOTA
aropasnaa niel cyminn 40 M@ /kr?

ﬂ Ha crinbku sMianThea TeMmnepatypa soan ob’emom 100 1, axmo eeasxa-
TH, IH0O BCA TEILTOTA, BHALTEHA NPH 3MrOPAHHL AepeBHOMO BYTLLIA MACOK
0,5 kr, mige HA HATPIBAHHA BOAH?

ﬂ CrinskR gApoB noTpibHO COATHTH A4S TONO, Iob Harpita 50 1 soan B 3ania-
HOMY KoThal Macow 10 gr gin 15 C g0 65 C? BrpaTaMn Tenna 3HeXTYBATH.

ﬂ CHRIMBEH BOAH MOMHA HArpiTH Bijg
10 C go 60 C, axmo Ha 1i HaArpiBaH-
HA NiNLAa ODOACBHHA eHepril, oTpH-
MaHOL B peavasTari aropanHa 40 kr

KaAM AHOIO ByTians?

E B amwmsminiersilli nocyamHi Macoo
0,9 Kr MicTATECH 2 KI ILOAY OPH TEM-
neparypi 0 C. Ha cxinsxn rpagyvcis
HArpLaacsa Boja, AKA YTROPHJIACH IMic-
A TAHEHHA NboAy, Ao Dyao coate-
#Ho 50 r racy? KK]JI sarpisaua 50 7.

m Jdna BHIHAYEHHA OHTOMOI TeNIoTH
NAPOYTBOPERHA BOAY 3 MIpHOrO I[H-
Jdiagpa (man. 14.5, B]l nepenTHiIn B
NOCYJIHHY, M0 HATPpIBAETLCH CHOHP-
riskow (man. 14.5, ), i sunapn-
an. CropHCTABIINCE MANIOHKAMH,
BHZHAY NHTOMY TeILAOTY NAPOVTRO-
PEHHA BOAH, SKINO AAd 11 BROADO-
BYBaHHSA aHanobunoca coaaury 10 r
cnupry. BrparamMmy edeprii sHexTvil.
Bignoeigbs nogan y MJx/kr.

m Ha mamorky 14.6 sobpaeno rpadi- 0 0102030405 m,xr
KH 3afedHOoCcT] KinskocTl TenmoTH,
M0 BHAINAETHCA BHACHAINOK 3ropaH- Man. 14.6
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H#a aeox sugis naanuea (I1I1), six iIxasol Macn. Buanay nuToMY TEeILI0TY
IFOPAHHA KOAHOMN 3 BHAIE NATHBA. ¥ CKLIBKH PA3IB K1OLKICTE TEILIOTH,
1o BHALTAETECH BHACALGOK 3ropaH-

HA 0.3 krnananea I, MeHma Big Kinek- | 9

KOCTi TENIOTH, M0 BHALTAETHCA BHA- 4
caigox sropaidss 0.3 kr nanusa 117

Burkopscroeyioun rpadike (Man. 14.7) 4,97
FANeAMHOCTI NHTOMOL TEILTOTH JropaH-

HA MATTHBA /1A I1B0X BAdis nanusa (1 I Y |
I1) Bix ixunol macu, suanay cymapay  4.07
KiNBKICThE TEILNOTH, L0 BHALIACTLCH +
BHACJALNOK MOBHOTO 3aFOPAHHA TIATHEA

r O
107 5%

Ao e e s o o pm e o ——
I macomo 2 kr i nanusa I macow 3 &r. 0 1 2 3 45 6 mexr |
34 BHAM NATHEAT
ans Man. 14.7

JTABOPATOPHA POBOTA N: 4

Buxonayii podory i2 J0TpHMAHHAM NPpABKI fe3nekn HHTTE I SAbLHOCTI.

Buanau KK]l marpieanka. Ofraduanin: Tepean, TEPpMOMETp, ATIOMIHIEBHT
CTAKAH, MEHAIVPEA 3 BOJAOK, CYXHI COHPT, TOAHHHHE.

1. BaMipail noYaTHOBY MACY CTAKAHA, CYVXOTO CIOIHPTY TA DOYMATKORY TeMIle-
PaTypyY BOJAH.

2. Ilepenuit 8 amosminiesnii craxan 200 r soau.

3. Harpipail poay, BHKOPHCTOBRYVIOUH TeIO Bifl 3rOpaHHA CYXOro CIOHpPTY.
Konm Temneparypa sojan Jocarae 60 C, saracu cliHpTiBRY.

4. Buanau MACY cVXOro COIHPTY, IO 3ropis.

5. Iopisaail kinskoeri Tennorn: @ , AKa BMAINAIHCE Nij wac aropanHsA
CITHTPY, 1 Q_w. AKA 3ATPAYANACE HA HAPIBAHHA BOIH il ANKOMIHIEROTO
CTAKAHY.

6. Ob6umcan KKl sarpieanka.

1 2 3 i <
NMowarkoea Kinuesa Maca soam, Maca anwo- NMowarkosa
Temnepatypa Temneparypa m_ MmiHiEBOrD  Maca cNUpTY,

Iﬂ.ﬂ.ﬂj I‘l _ _ 'ET“"II_, m. | m
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I podoaxennna mabauyi
6 7 | 8 | 9 10
Kinueea Maca Qe | Q. n, %
Maca cnupTy, CNUpTY,
m, wo Iropie,
‘ My

BUKOHAMWN BOCNIAXXEHHA
Buronyil Jocaiin 3 1oTpuMaNHAM Npasna Geanesn MUTTETIAILHOCTI!

n Ileperonaiica, 1o Aa8 ropigEsa norpibari kncens, 06 egnaiiTecs v rpy-
ni. Buanaure, XTo OVIe HAKPHBATH 3ANAAeHLI CRIYER HOCYIHHAMH pia-

HOro poamipy, XxTo gikcyeaTuMe vac. CnporfoayiTe, vy AKOMY BHIAIRY
(man. 14.8, 1-4) soross saracHe pagime.

Man. 14.8

B 3a AKHNX VMOB MOMKHA MiJHOCHTH MANEPOBY CMVEKY B IOAVM A CBIMKH i
B0HA He saropuThed. o paa usoro norpibao? [eperip BHa aocaiai.

E BHaHay NHTOMY TEILIOTY sropaHHAa napadiuny, Ofaadnanna: napadgiso-
BA CBIYKA, IITATHR, BATH, METAJTERHH CTAKAH 3 BOJOK, MEH3VDPEA, TEPMO-
METp.

«  Busipail: NOYATKOBY TEMOEPATYDY BOAH, MACY CBIYKH, MACY METANEBOIO
(A1IOMIHIEBOIO) CTAKAHY.
Bigmipa# menaypkow 100 r soan i nepenni y METATERHH CTAKAH.
Harpigait pogy Ha noayM 1 cBivEl. JloTprMyics npasua Geaneky npy po-
HoTl 3 BIAKPHUTHM BOCHEM.

«  Roau reMmnepatypa soau gocsarde 40 'C, noracu ¢eigaky.

- Bumipsii Macy cBIYKH nicafa ropinaa. Buanaw macy napathiny, mio aropis.

« Crnann plEHAHHA | BHZHAY NHTOMY TENIO0TY 3ropaHua napadginy.

OUIHW CEBE

5 BukoHain a B8-000aTKY 3ABOAHHA 008 CamMmoouHIioBaHdHA (14.1).
-




§ 15. BUKOPUCTOBYEMO TENNOBY EHEPTINO

ANG BUKOHAHHSA POBOTH

Npyranai: Ha No4YaTey BUAYEHHA TEnnoDRWx
ABMLL MK 3'ACYBANM, WO BHYTRIWHID eHep-
M0 MOXKHE IMIHWTH, BUKOHYIOYK MEXaHivyHy
poboTy. A Y1 MOXNMBD HABNAKW T

Jeuyaddo! | TM wopaHky, KOnK KN AaTKLL
YAMHWE, MOXEL NepeTBOPUTH AOrQ Ha Te-
NAOBY MalLKMHY!

RoenmxH |

Poagueuces mMamonor 15.1. V axomy sunagxy wafinn (maa. 15.1, €, &)
€ DpoToTHNOM napoBoro Asnrysa (mat. 15.1, ), a 8 axomy — naposoi Typ-

bigm (Man. 15.1, ﬂ]? Mlo, #a TROW AVMKY, 3abeaneuye HenepeprHY poboTy
naposol TypOiHM i pyXY NOPIIHA ¥ HaApoBOMY ABUTYHIT YNM, HA TBOK JYMEY,
MOMCHA SAMIHHTH BOAAHY Napy?

r 1L,

b ; 1" .'=-

B i
p Vgl




5 15. BHEOPWCTOBYEMO TENNOBY EHEPri ANA BUKOHAHHA poBOTH

Ax suxopuemamy MeNLOSY eHepin AR SUKOHARNA
Mmexaniunoi pobomu? 3gasHa T0AN JAMANHCH HKOH-
CTPVIOBAHHAM MeXaAHIZMIB, K] JONOMATATH BHKOHVEA-
TH Ba:KKY pobory. COOYATHEY BOHH BHKODHCTOBYBAJH OpPOCTi MexaHiaMB —
Badenl, noXuay mnomuey, 61088 Tomo.

Bigroal Ax A10ACTEO MIZHANO JaKOHOMIpHOCTI nepebiry TelLIoBHX ABRHILN,
VueH] H BHHAXIAHHKH HAMATATHCA BHHANTH cnocld BHAKOPHCTAHEA TenloBol
eHeprii, aoKpeMa NepeTROPEeHHSA 11 HA MeXaHIuHY.

Poaraasemo getansHime npouecn, ski sigbvearwThes HA Man. 15.1, ﬂ
Boga B yaMHHEY DOYHMHAE 3AKHIATH, THCK DAPH O KPpHIMKOIO 301ALIIYVETE-
cf. ¥ peayiasLTAT] HACTAE MOMEHT, KOJH CHIA THCKY ODAPH cTaE GLnLIIOIO 34
CHAV TAMIHHA, 110 Jie HA KPHIIKY, 1| KpumEa migerpubye. ¥ neil moMeHT
HACTHHA MAPH BHXOANTL HAROEHI, CHIA THCKY NAPH HA KPHIIKY 3MeHIIYETh-
¢, 1 CHNA THMRIHHEA NOBEPTAE KPHIIKY HAa Micue. AKINoO HArplBAHHA NPOJA0D-
B3 VBATH, TO OPOIEC NOBTOPHBATHMETLCH.

A Y MOXEIL HAIBATHA BCI CKNAAHWMKKA WLOMD Npoueacy, | aKi .ﬂ-
pONi BOHK BUKOHYOTE?

1. Oxepeno erepril (ra30Ba NAWTa), AKA HANAE EiNBKICTL
TEnnoTH @__ AnA HarpieadHa BoOM | yTEOPEHHA Napm.

2. Mapaya napa, 9ka NOHIMAEE KPULWIKY, BUEKOHYE MexXaHmHy
poboTy A.

3. 3oeHiluHE cepenoBMLLE, AKOMY BLANAETLCA YACTHUHA eHepril
napwm Qm_.

4, Cvna TRXIHHA, AKA NOBEPTAE KPULLKY Y NOYATKOBE NONOXEHHA,

A cnpoByR YCTAHOBWTH, RKOMY i3 HaasaHwux Bikow NyHxTIE
1-4 BigNOBLAAKTE TAKI TEPMIHK: a — Harpieuuk, 6 — oxono-
nxysad, 8 — poboye Ting,

Came tax y 1824 p. dpanuy3skuit yvesnia Canl KapHo Ha3sas
CENaAHMEM TENNOBOT MALLIMHM,

Axmo 3 kpUmMEKO©D YaiianEa (abo IHIIAM BHBOJOM
nape) s'egHATH AKRiceE MexaHiaM, gicTaHeMo HAf-
opocTimy Mogens Tennoeoro geurvaa. o peui, Taxi
yauHHKHN € (Mana. 15.2). Hrmo kpHmiKa MIiIHO 3aAKpPHTA
I B HOCHEY 3HAXOANTLCA NPoDKa, Napa BAXOAHTE Yepea
OHIAIHAD, ¥ AKOMY € NOPIIeHb, M0 PYXAE KONIMAaTKA,
| YAHHHK Npalioe, AK COPABAHIA NapoBO3.

Ha npuraagl 32 vaARARKOM BHIHAYHNMO YACTHHH, 12 Man. 15.2
AKHX MAE CHAAJATHCA TEII0BA MAITHHA:
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« pofioue miao (heat engine) — napa, #AKa, POIMHPHOOYHCL, NigHiMae
KPHIUKY, BHEKOHYE poboTy A,

» nazpignux (hot body) — razoBa nam-
Ta (JKepeno eHeprii), AKA HAJAE Kidb-

KiCTh TernioTHn QI 01 HArpiBAHHA BOIH

« oxoaodwmysay (cold body) — nomkinns,
AKOMY, BHXOAAYH i3 4AlHHKA, BOJAHA
napa nepiofN4HO BiAAAE eHepri Q..

Ha ppuaugun nepeTBopeHHS TerLioBol
eHepril Ha MEXAHIYHY JABJAKH BUKOHAHHKD
poboTH mobyIoBAHO 410 BCIX TENJOBAX MA-
muH (Man. 15.3).

Man. 15.3

m“mm{l-

ﬂﬂ- TEMNTOBHMX MAINIMH HANGCHKATE
ABHTYHH BHYTPIIHLEOTO JITOpaAHHA,
napoei i razosi TypbiEn, aR3enLH]
i TyplopeaKTHEHRL ABHIYHH TOIO. 3
qacy BHHAHAEHHA [ MAITHHEN NOCTIHO BIOCKOHATIOOTS, alle X Gyrosa rpyH-
TYEThCH HA SAKOHOMIDHOCTHX NepeTBOPEHHA TeII0B0ol eHepril Ha MeXaHIYHY,

i Nepernads B @-A00aTKy aHiMauiiy moaens poboru
e TEMNOBOI! MaLHK (15.7).

Hum xonroduavha mawuxa eid- XONOAMNLHON MALMHOIX HAIWBAIOTH

pidnaemeca 6id menaosoi! 3a asu- mimmmw
YANHHY VYMOB TEILTOTA CAMOCTIHHO He MYCOBO 3 MEHLWL HATDITOMD.

MOME NEPEXOANTH Bil MeHIN Harpi-  1ina ra nepepacTecs Tiny 3 Ginkil BUCOKOO
THX (XONOAHIIIAX) TiA Ao GLALD HA- — TEMNEepaTypow.

rpitex. Ilpore T™@ KopHeTyellca Xo-
AOAUABHUEAME, AKlI OXON0LMVIOTh

rina. Ak Bous npanowrs? Piu v TiM, mo eci xono-
ﬂFI'.J'[LEi MAMNNTFHM € piﬂHﬂEI{,ﬂﬂH TEILTOBHNX MAIITINH.
Ha Biaminy Bif iIHIIHX TEILTOBHX MAIIHH, AKi BH-
KORVIOTE poboTy 3aBIAKH BHYTPLIDHIH eReprii
HAAMBA, V XOAOAMALHHX MAMIMHAX BHYTpioiHs
eHepria TL1a, 10 OXOJMOAMYVETLCH, IMEHIIVETLCH
IARJAKH BIEOHARHKD poboTH IHINHM Ti/IOM.

Momxna BEAMHATH, OO XO0M0JHNJTJbLHAa MAIITHHA
OpAIE 38 NPHHIHNOM, s00epHeHHMMs A0 NPHH-
LHIY g1l Tenaosol MamaH (Man. 15.4).
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Poboue Tino xonoguneHol Mammen sabupae Tento EIE Bia oxXon0qMVBAUA
H nepefac Tenmo ¢, HArpiIBHHKY, AKHM CIVIVE HABKOJAHINHE CepefoBHINe,
ITpn ukoMy Mae micie cHiBRIAHOMEeRHA: §, = @, + A, ge @, — TenaoTa, o
NepelacThCA HABKOIHITHLOMY cepeoBHInyY; §, — TenmoTa, aabpaHa BiJ MO-

poaiabLHOl KaMepH; A — pobora, AKa BHKOHVETHCA HAJA poDoYHM TLIOM X0J0-
AHIALHOI MATITHHI.

Buanavaemo xoeiyienm xopucnoi dii mennoaol mawunu. §¥ 1851 p.
aaraifickkAA iark Biawasm Tomcor (ropa Keawnin) chopMyiioRaR 3aKoH,
AKAN BLOIrpaB BHPIIIAJLHY pPOJL ¥
CTEOpeHH]I TemmobBux smamme. lled
SJAKOH IDe H.H.EHIE-H.H]TL Koo 30e-

¥ NPHPOA] HEMOXIIBAR MPOLIEC, EAMHIM

mmmim m-lh—

BECHL. [Xepena Tennosci enepri 63 HarpisanHs
Ile osmauae, MmO HeMoMAHBo | HBSKOMMUNDCTIA,

CTBOPHTH TAK 3BAHHR BiuHHi nBuH-

rve, TODTO TENM0BY MAUIHHY, AKAa § AicTaBana eHepriw v BHrAALL Teni1oTH

Bijl 0JIHOTO TiAA | noBHRiICTIO Nepeaasana il v popmi poboTH IHIIOMY TLOY.

ILaa TenmoBHX MAIIMH (AK 1 08 MeXaHIYHAX) iCHYVE DOHATTA KopHUcHOL 1
aarpauedol edeprii. 1 KodHA TENNOBA MAIIMHA XADAKTEPHIVETHCH Koedii-
enToM KopHeHol il (KKR]IL), AKHHA BHIGHAYAE 11 COPOMOMKHICTE NEepPETBOPIOBATH

TEIJIOBY EHOPrilD HA MeXaHIuHy poboTy.
SampaueHon eHepzien € KinbKicTs TeII0OTH, AKA HAJAETHCA HADIBHHEY "?1'
Ropuchow enepzicio € MexaHiusEa pobota, BHKOHAHA TEILT0BON MAITWHOW A,

34 3AK0HOM 3DepeeHHA eHepril A eHepria JoOpIRHIOE PIGHALL KiNTkROCT]
TeIIOTH El'l. AKY HAJAE HArpiBHHE pobodoMmy Tiny, 1 KiabkoeTi Tenaoru &,
AKY Biggae poboue Tino oxonogKyeauy: A =§ i £} G

OcklnbpKH BHKOHAHA poDOTA A 3ARMIH MeHIIA BLY HAZAHOI KLThKOCTI Te-
J0TH E.'F., TO MOMHA 3podHTH BH-
caoroK, mo KK/ renaoanx mamus

aanIE Mermwi gig 1 (100 %). KK[ Tennoeoi MawmHn aopiemoe eig-

HOLUBHHID BUKOHaHOT poboTH A no napa-
Tennosi ABMrYHH MAIOTE HEBHCO-  HOIKINBKOCTI T@NNOTH G

kuid KK]Il — sk opaswao, 20—-30 Y. T ﬂ:"q: -

Migemmenaa KK rennoeux gsu- | f=—-100 % =——-100 %.

'VHIBE — HAWBa)KAMBIIA TexXHIY- Q @

Ha aagada. OcHOBHHM choocoboM

masnmesHEa KE ¢ shinsmesHsA

TEMIEPATYPH HANPpIBHHKA, AJe HOT0 HEe MOXHA HATPIBATH A0 TEMOEPATYRH

JABJIEHHA MATEPIAJIR, 3 AKAX BHIOTOBIEHO ABHTYVH. ToMy ana abinsimen-

Ha KK]l sMROopHCTORYIOTE ARICHIME DAJHEBO, A AJA 3MEeHIIeHHA Tepra —

MOTODHEe MACTHIO.
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! ﬂ K BigDVBAETHCA NEPETBOPEHHA eHePril B TEILI0BHX NpoILe-
cax?

E Hril MeXaHlaMH HAZHBAKDTE TEILTOBHMH MAIDHMHAMHA T

E Ia AKHX KOHCTPYKTHEHHX EJeMEHTIE CKIAAJAEThCH DVAL-AKA TeIlJI0BA
MAamwHa?

ﬂ HeEnilt hyHAAMEHTANBHENE 3JAKOH NOKIAfEHO B OCHOBY il TennoBHX
MAIAHY

E Homy He MOMHA CTBOPHTH BIYHUNA JBUryAT

H IIlo xapaxrepusyve KK/ rernosol mammun?

YYHUCb PO3B'A3YBATH 3AAMI

¥ naporiifi Typbini noryxuicTio 1 KBt 3a 1 roguHY BHTpAYAETHOA AH3ILNBHE
nanueo macow 0,35 kr. Obuncan KK rypbian.

I | | B - 1
il Po3E oA

m = 0,35 gr Kopueny poboTy BHIHAYACMO Yepea NOTYHHICTE
P=1kgBr 10" Br A = P, a aaTpaveny eHepri — AK KinsKiCcTh
=1 ron 3600 ¢ TeNJOTH, M0 BRALTACTLCA BHACTINOK 3ropagHs
g =42 M]Ix/xr 42-10° L nasuea: @ = mg.

1 BT | @opmyna ana KKI sabyeae BHraany:

— 7 A Pt

4 n= E =—_ I Tﬂﬁ-.HHI[,h SAMNACVEMO JHAYEHHA
qm

IHTOMOIL TEILIOTH 3ropasis JH3ensHoro naauea: g = 42 MJx/kr. Iligcras-

NAEMO AHAYEHHA V¥ (hopMyTy:
10" Br-3600 ¢
=0,24.

'|"h=
42:10° M 0,35 &kr
KI

Biawonins: n=24 %.

PO3B'AXK 3A0AMI

n Aruit KKJI Mae asurye, sxmo BiH gicrae Bij HArpiBHMKS MOCEKYVHIH
2600 r Il i pignae B xonognneank 4000 /% renmnorn?

E Tennosa mamuua 3 KKJ 28 %% orpumye Big sarpisanka 800 Dx. Hry
KOpHCHY poboTy BOHA BHKOHVET
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E Tennora MAIDAHA 32 OAHH HHE] OTPHMYE Bl HADIBHHEA ELIBKICTE Te-
naors 100 Hx i siganae oxonomgysaay 60 D, Axui KK mamaan?

ﬂ Tennoerit gearye Mace noryv:EHicT: 220 xBr. 3masian KKJ asurvua,
Ao aa 10 ¢ gin orpumas Big Harpisanka 2 - 10° % rennorH.

ﬂ Bigomo, mo cepelHA NOTYHAEHICTHE, AKY PO3BHBAE aBHYANHA JOAWHA
mija wac diznusol npani, fopisawe 50 Br. Branay sMmexamivanit KKIL»
NMEOAWHEK, 3aiinaTol GiznuHoKw npanen, Ao i1 pobouni 1eds 7 roj, a Ka-
nopifidicTs feRHOro paitiony crasosuTs 20,9 - 10° .

E Hewit KK TpakToproro JpHryHa, A0 BUTPATA AHILNLHOID NATRHOMO
craHoBUTE 216 r/rog va 1 kBr?

ﬂ Hruit KK Tyvpbian TEC, akmo BoHa oTpHMye Bijg Harpisanxka 66 M
TENIoTH i npn groMy BEKoHVE poboTy 26,4 - 10° Tx?

ﬂ s pobors rypling, mo possusae noryxuaicrs 100000 xBr, sa goby cna-
MIOETLCA B TONKAX napoux xoriais 960 r kam'ssoro syrinasa. Buzuau
KE]l naporypbiHHOl YCTAHOBKH.

ﬁ Ha TennoBHx e1eKTPOCTAHUIAX AAA BHPOSHHIITEA KOMHON Mera oy i
ENeKTPpoeHepril BHKOPHUCTORVEThLCH B cepeausoMy 105 r kam’ auoro syrin-
nd. Crinskn notpibHo rYrijiaa andg podoTH TAKOL eleETPOCTAHIIL npo-
TArOM POKY, AKOIO il enekTpuuHa motyviHicTs 500 MBT? Ob6uncon KKII

-EJIEHTF-EWB.H.I.I,.‘II.

m Apromobine 2 aeuryvaos noryviaaicTo 80 kBr pyxaersea ai meuaKicTIo
100 gy /rop. Branay, aky Macy DeH3HHY BlH 3ATPATHTE Ha maaxy 160 m,
armo ftoro KK popisawoe 30 % .

BUKOHAW gQocniaum

iﬂﬂ]}l&l‘.ﬂﬂﬂb B e-A0JaTKY Bijeo Momexi Tennoeol MallHMHH
. we' (15.2) Ta cROHCTDYIOGM 10,

ONPALIOW IHODOPMALIKD

BiabMM yyacTbe v rpynoein podori

O6'eanaiiTecs ¥ rpyIHE Ta pO3nNoginiTs NHTAHHA 408 nomyry igdopmanii i
NiAroToBKH NOBLAOMIEHE. XT0O Nepmuii cKOHCTPVIOBAB NAPOBUE ABHTVHT
Ax possuBanach TexHiKa HA DapoBux gBuryveEax? V¥V doMy nepesars i He-
poniky rennoBrXx MamuH? o rake rensaoni HacocH? YH MOMHA BRAKATH
KHUBY icToTy (GlonorivHa cCHCTEMA) TENLNOBHAM ABHIYHOM?




§ 16. BUBYAEMO TENNOBI ABUTYHH

i NUTAHHSA TENNOEHEPTETUKN

H 4acTo B IHTEpPHET-HOBMHAX IYCTRIYa norigo-
MReHHA NPo Te, Wo enexTpomMobini Hesabapom 3ami-
HATH ABETOMOGINI HAa NBWNYHAX BHYTPILUHBOMD 3ropaH-
HA. Enexrpomaiin exoHOMHILWHI Ta eKonorisvHILLI,

-
A 7 BRAXAKD, WO BeH3nHoBl ABWIYHK EpaLLe,

Or He Oyne enexTpueM, Wo pobutHmeln?
MeHepaTopy NATPUMANK EK0HOMIKY HaLLol
KPaHK Y rognHM BiOKnoYeHs CBITNA.

PoagueHch MANOHKH TpaHCOOpPTHUX 3acobis (Man. 16.1). Poanoginm Ix 3a

HaepenoM eHeprii, SKe BHKOPHCTOBYVETLCH ¥V ABMTIYVHAX, HA TeNA0OB] TA ECK-
TPHYHL. YKAXKH, AKHAMH 13 HUX TH KOPHCTYEINCH YIPOAOB MICALLA.

Man. 16.1
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Ax npaywwoms deuzyHl ERYMPIMKbLO20 F20PAHHAT
OgHEM 13 HARNOITHPeHIMHX BUAIE TeNJI0B0Ol MAINMHEK
€ ARNTYH BHYTpimuakore sropanna (JB3), arni mumi
IMAPOKO BHKEOPHCTORYIOTE B PIaHAX TPAHCIIOPTHRX 3a-
cofax, aoKpeMa B ABTOMODLIAX.

[I3HABANWCH

s

SANeAHO BI BHAY DANTHEA, [0 BHKOPHCTOBVETHCH ¥V IBHIVHI BHYTPIIIHLO-
ro aropaHHga, 1 cnocody HoOro 3aNaNeHHA PO3IplaHAKTE DEHINHOR] TA JR3ENE-
Hl (HAZBAH] HA YeCTh 1X BHHAXIIHHEKA — HiMelsKor'o inmenepa Pynonsia
Hizensa) nBATYHA.

Poarnsanemo npuHOMD gl TaKUX ABHIYVHIE BHYTPIIIHBOMO IropaHHA.
Pobora JIB3 rpyuaryverscs Ba nepnifl xKiasgocTi nocaijoBERXx npounecis —
TAKTIR, AKl BeCh YAC NOBTOPKIOTRCH. TOMY € JBO- TA MOTHPHTAKTHI ABHTY-
an (Man. 16.2, €). OcHOBHEM efleMeHTOM ABHTYHA € IIJLHAD i3 MOpIIHEM,
ne BiAbYBAETLCA AaropaHHA nanuea. Ay npasuno, nuaiagpie Kineka. ToMy €
ngo-, wornpu- (Man. 16.2, ) ta oceMmunuaingposi gesrysn.

Man. 16.2

YoTHpHTAKTHHN ABATVH BHYTRIMHBOMO aropanHsa (Man. 16.3, a] CKJA-
naeTheA 18 yuaindpa (1), B AKoMy DepecyBaeTbCeA nopuwens (2). YVeepeansi
NOPHIHA MAPHIPHO 3aKpliLieHEd wamyx (3). Big, v cBoio yepry, 3 € JHAHHH
13 koaihvacmum saxosm (4), obeprapua axkoro aabeaneuve obepTaHHA THTO-
BHX KOJIC TPAHCTOPTHOTO 3acoby. Y pepxHill YacTHHI OANIHAPA € ABA KAHA-
JTH, 3aKPHTL KAGRANAME — BOYCKHHUM | BHIIVCHKHAM.

Iepmui TagKT — @ BOYCK HAABHOL cyMinm, mo 3AIACHIETLCA deped
BOYCKHHE KIANDAH, KOMH ODOplleHk PYXAEThcA BHHI (Man. 16.3, @',L IMicaa

TOr AK NopHleHs J0CATHS HHGKHEO] TOUKH, BCMOKTYRAHHA NATHEA NPHITHHEA-
eThbes. O0NABA KIATIAHN S3AKDPHTI.

Ilixg wac gpyroro TAKTY, KOAH OOPINEHbE PYXAETBCA Bropy, BigdvBaeTh-
CA CTHCKAHHA CyMimn, VHACAIAOK Yoro 1l TEMOepATYpA NigBHIIVETLCH
(man. 16.3, @}. ¥ BepxHIf TOYl NOPIIHA CYMIN 3ANANKETLCH ICKRPOID Bij
exexmpuynol egivku (6). Cymim cmanaxye. YHACHI0OK 3HAYHOMD HArpiBaH-
HA FA3 POSITHPHETHCA I THCHE HA nopiieHs. CHAA THCKY [ITOBXAE NOPIIEHL
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AoHH3Y, BinfyveacThed Tperiil TakT — pobounit xig, niag yac AKOrO BUKOHY-
eTheA pobora (man. 16.3, ﬂ}. da JonoMorow cneniansHoro 3'eHAHHA pPyX
NOPIIHA NepeJaAcTRCH KOAIHYACTOMY BAJY, AKHH 3 €JHAHO 3 KOJecaMH aB-
rToMobinga., Buroryvioun poboTy, cyMim posammpoeTs:CH H 0JHOYACHO 0X00-
nxyerheda. llicas npoxXogeHHA NOPITHEM HHMEHBO] TOYMKH BiAKPHBAETHCA
BHOVCKHHN KJIANAH, 1 0L 4ac pyXy DOpIIHA Bropy BiabyBaeTECH YeTBEPTHH
TAKT — BHIIVCH BigNpalkoBaHNX raais (Maqa. 16.3, @‘L Taxum unHoM, pobo-

YHI MAKA YOTHPHTAKTHOM ABHTYVHA 3aRepUIVETLCH, 1 aHoRY poboTa ABHTVHA
NOYAHAETHCH 3 Mepmoro TAKTY.

3@ Briyck  Cruckanvn PoGounixin Bunyck

Man. 16.3

¥ INBOTAKTHOIO JABHIYVHA HEMAE OKPEMHX TAKTIE BOVCKY I BHOYVCKY
(man. 16.4). 3a nepmui TAKT micnd BEGYXY DNANBHOND NOPIIeHE ONYCKAETHCH
BHK3, i TAKMM YHHOM BiIKPHBAETHCA BiKHO BHNOYCKY (OTBIip B CTiHII HHITiH-
Apa), yepes AKHHA | BHXOAATE BIANDALOBAHL razyn, ane Maiixe B TOH e MO-
MEHT BIAKPHBAETLCA B 1HIIE BIKHO — BIKHO BOVCKY, Yepe3 AKE HATHITAETHCH
BAE CHIME cymim (fenann/Macao). ¥ ApyroMy TAKTI NOPIIEHE NIAHIMACTLCH

Bropy, CTHCKYIOUH cyMim, — BiabyraeThcA HOBHH BHOYX, 1 poboTa ABRHTVHA
NOYHHAETHCH 3 HEPHIOro TAKTY.

Man. 16.4

[ManueHO-
NOBITRAHA —=

CYMiLL
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pom Nepernsvs 8 e-aopatky adimauiivy mogens poGoTu
e NBOTAEKTHOMD WMEAY NOPpLWHesoro asuryHa (16.1) Ta singeo
poBoTH ABUMYHAa BHYTPRIWHLOrD aropaxyq (16.2).

¥ MH3eNEHAX JENTYHAX HEMAE JANATBHHX CBIYOK. ¥ BEpXHIN TOYI Nopi-
HA CYMIII 3ANAMIOETRECA BiJI BHCOKOL TEMIEPATYPH CHILHO CTHCHYTOTO TA3Y.
Ixnmiit KK]I 6inem sucokmil.

Hx npayroroms mennosi mypbinu? Ha Ten1oBEx #l aTOMHHX eleKTpo-
CTAHLIAX BHEKOpHeTOBYIOTE TYPOiEn. Typbian ax ocHopaMil pyinifinunii ene-
MEHT ACTOCOBVIOTH TAKOM V FasoTypOIHHWX AEHATYHAX, [0 INMHPOKO BHKO-
PHCTORYIOTLCA B apiamii. 3anemxHo Bia
pobouoro Tina (mapn abo rasy) poapiseAa-
W0TE Naposi it rasosi Typbinu. B ocHOBY
A1l TypOiH noKaaJeHo obepTaHEA JHCKIB
13 ToONATKAMH 1] THCKOM BOJAHOL NapHA
abo raay. Cxemy giil naporol Typbian Ha-
BeleHo HA ManwHKEY 16.5.

Ha sax (1) sacapxeso aexinsra duc-
kig (3) ia aonamrxamxmu (4). Crpymeni |
NapH, Mo HAIXOAATE uyepea conao (2), I'ulan 155 '
NOCALIOBHO JIMTORXVIOTHCA 13 JOMATHA-

MH BCIX JHCKIB, THCHYTL HA HHX ] HAJAIOTE TYPOiH] MIBHAKOro oDepTAILHOND

pyxy. BianpankoBaHa Iapa BUXOAHTE 3 omaopy (3).

Aianacmoc npo poas MERAOENCPZEMUKE & UMM AoduRL. ¥ IPOg0BHK
DAraTeROX CTOJITE NAJHBO DYN0 OAA TOJICTEA NPAKTHYHO €IHHEM JKepenoM
eHeprii. ¥ XX oT. pizgo 3pocio BHKOPHCTAHHA TeILTOBHX MAINHH, A OTHe,
I nanueHuX pecypcis. B arToMoODLIAX TA IHIDMX TPAHCOOPTHHX 3acoDax BH-
KOPHCTOBYIOTE DEHIHH 1 AH3eNLHe NANHED — NPOJAVETH Oepepobxn HA(TH,
Hna obirpipagHa XATIA TA TPUTOTYRAHHEA 131 3ACTOCOBYIOTE NPHCTROL, 1O
CHANKIOTE npAapoaanail ras. le# ras v agaugil KINBKOCTI BHKOPHCTORYVIOTH
y MeTanyprii ra iHmii npoMucaosiil edepi. Faa, HadTy, BYrinag sacTocoBy-
OTh 118 BHpobNeHHA ek TpoeHeDril Ha TeNA0OBHX eNeKTPOCTAHIIIAX.

HeaabapoM MoOMe HACTATH eHepreTHYHA KpH3a. | Be cLOTOAH] AOJHHA
3ACTOCOBYE eHeproabepex vBaAILHI TexHONOr, sHilficHETECA NOCTYHOBA 34-
MiHA NANTHEBA 3 BHKONHAX pecypcik Ha flonaanBo, BHKODHCTOBYIOTHCH Allh-
TEPHATHBHI Aepena eHepril — ATOMHOL, BITPOBO1, COHAYHOL.

BuropHecTAHHA HOBHX OVIlBeILHHX MATEPIANALE 3 BHIOK TEILTOI30AALIEKD
A€ MOMINBICTE SMEHIIATH COOKABAHHA Tela. Tenaoel BTPATH CTAPOTO 8-
ragaoro Oy AHHKY CKAAAAKTL Yepes cTian — 27 % , a yuepea HeyTemwnedi BilKkHa
it aeepi — 25 % . Tennosl erpati Hosoro Gy AMHKY 8 nopucToro 6eToHy i Bik-
HAMH-CKJAONAKEeTAMHE CKAAMANIOTE Yepesd cTiHK 9%, A Yepea BIKHA H ABepl —
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21% . ¥V crinskH pasis eKOHOMHIINIE ONATEHHEA HOBOro OvaIMHEY?T 34 paxyHOK
YOro MOMNJIHEBA eKOHOMIA B JoMIBKAX T

IIna moacTea icHVE e 0AHA BeaRKa npobaema. Piv v TiM, Mo oijg wac po-
GOTH TEILTORHX MAILIRH BHALTAETLCA BYTAeKReANM raa (C0,), axnil y BeuKiA
EinbKocTi cTae qyiae HefesneuHuM — COPHYMHIOE TAK 3BAHUA NADHHKOBMI

eherT — NiABHINEHHA TEMOSPDATYPH IOBEPXH] JeMil.

H Ha axomy mamonky (16.6, £3-)) nokasano exemy: 1 —
asoraxtTroro [1B3, 2 — worupurakTaoro [I1B3, 3 — worH-
PHTAKTHOrO AM3ENLHOM ABHUryHAT

Man. 16.6

ﬁ Hazen oponecn, mo sigbveawTeca B wornputaktromy JB3. Ilin uac
AKHX TAKTiE podOTH YOTHPHTAKTHOID JBHTYHA BHYTPIIIHLOTO 3ropaHAA
sigkpuri Asa knanaau? Xoua 6 ogquua? O6uasa sarputi?

ﬂ B noTy#HEEX JEATYHAX BHYTPIIHLOM IropaHid BHKOPHECTORYIOTE He 110-
BiTpAHe, & BOgAHe oxXonoaxenHd. [loacan vomy.

ﬂ Ha arux TpancnopTHRX 3acobaX BHKOPHCTOBYVIOTE HARNOTY A HIII NOPII-

Hepl ABRTvHEHAT [lobvayvil peliTHET HARNOTYEHIINAX ABHTI'VHIE, BEKAZABIIH
1X BHpODHHKIR,

ﬁ Homy nopmens ABNTYVHA BHMOTORIAKOTE 13 TerKoro MATeplany 3 Xopollon
TEIIONPOBLAHICTIO | HEBEMTHKHUM TENA0BMM PO3MINpeHHAM 7

ﬂ ¥ axui momenT poboua cymim v quaiEApax ABNrYHIB BHYTPIINHLONO 3I0-
pAHHA MAE€ HAHDILALINY BHYTRINIHID eHeprin: HanpHiiail Tarkty «Crac-
KaHHA» 98 HA TOYATKY TAKTY « Pobouni xig»?

H Hxi 6yeawoTrs TYpbiEn? o noxnageno B ocHOBY All napoeol Tvpbian? e
BHKODHCTOBVIOTE TYROLIEN T
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8 YoMy, BHEIHOYAKYH 3aliBe OCBITHEHHSA, TH JONOMATAEN OXOPOHI HABKO-

I-'I'-I_

JHIIHLOTO cepefoBHIa’

PO3B'AMK SALOAMI

n Ilopienai BATPpATH HA NPHTOTYBAHHSA TeILTOl BAHHH 3agaHoro ob'emy,
AKINO ¥ NepIIoMY BHNAIKY BOJA HATPIBAETECH eNeKTPHYHAM DolliepoM,
A B ApVroMy — razosol koaoHkow. [oryvxuaicTs Tenie Goiinepa 1,5 kB,
qac HArpisanasa norpifsol kKiaskoceTi BOAK A0 3agAHOI TEMIEPATVPH —
2 ropa, sapricts 1 KBt - rog — 4 rpa. BaprieTs KOpUHCTYBAHHA NPUPOIHMM
rasoMm — 7 rpi/s’, BrpaTaMy TennoTH SHexXTYIL

E Brarsav ta nopieHaln KK pizanx THNIE KOoTAIE BITYH3HAHOTO BHPODHH-
IUTBA, AKIO N8 HArpIBAHAA B cHeTeMi onanesds soan of’emom 100 n,
ganTol 3a remneparype 10 'C, no remneparypu 55 C v TBeplonanusHo-
MY KoT/ « Boruuks cnanwiors 3 Kr pos, 4 B FA30BOMY KOTAL « ATOHs —
0,6 kr nprpogHOTO rasy.

ﬂ ClabchKOMOCHOZAPCEK] MAINMHH BHTPAYAKOTH 34 plKE V CcepegHbLOMY
19 MaH T AR3eABHON Nanuea. dKio MexaHizaTopi 3eKoHOMAATE 1% na-
AHea mijg yac obpobaennn 1 ra, To B xpaini abepemerncn 230 THe. T AN-
3enbHOM naatnea. Axy KiaskicTs eRepriil 6y ae abepemeno?

ﬂ HoboBy HOpMY KHCHIO CELNLKOX JIOAeH CIANKE ABTOMODLIL, 10 ONPOTH-
roM 4 rog pvxaersea 31 meRaicTo 80 kM /ron? Hobopy HOpMY KHCHID O-
Hiel AOJHHEN BiH cCOAMOE Ha inaAml maaxy 2,5 kM,

Hianafica npo ocofNHBOCT] KOMHOND BHAY TEPMOOJIATY. ¥ KaMH, AKAH i3
puAie (1-3) migxonnTs Ana Banagkis, sobpamennx ga nikrorpamax (A-).
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ONPALLIOW IHDOPMALIKD

n I[loscHR HACTYIIHI BHCJOBH: @HepPrifa 3irpasia KNHOY0OBY Poihk ¥V PO3IBATEY
Homo Sapiens, ane i creopina Hafbinemuil BHKANE AHOICTBY; MH —
CTBOPIHHA BOFHIO; BYTLAIA — 1@ COHAYHA eHeprif, saxoaesa MiaslioHn
PORIB TOMY; HAHDIALIIHH BRKANE, 13 SKAM KOTH-HeDVabL CTHRAINOCH JI0/1-
CTBO, — I8 NOBePHEHHSA 00 CORAYHOI eHepril, Axa O Moria 3aoBoNLHHTH
BeIH4Y€3H] eHepreTHYH] norpedn Jmnaei.

BizbMKW yyacTb v rpynosin po6ori

H O6’eqnailiTecsh ¥ rpyny Ta JizHaliTecd: AK JoOVBATH BONOHBE 1 MUTHY BOAY
Ta adepiraT NPOAYETH B NOXiAHMX YMOBAX; AK SHHEIHTH BILUTHE TeNI0BHX
MAIINH Ta TENIOTEXHIKHY HA JOBKLLAA; AK] € cmocobH NoJoaHHA eK0J0-
riveHx npobJaeM, IOB A3AHNUX I3 BHEROPHCTAHHAM TeNJ0BHX MAIIHH.

E IMposegite auckyeil. YoMy Baskauel eHeproomaaHi saxoqu oa8 poOgHHM,
rpoMaay, kpaian? ARl nepeneKTHEH PO3BNTEY ANETEPHATHEHOI eHepre-
THEH ¥ Kpalan?

OUiHW CEBE

E BukoHai B e-noaaTky 3aB0aHHRA ANR cCaMoouiHoaasHa | 16.3).

Tu aHacm, mo pilHAE MAKTH BIACTHBOCTL, 3YMOB- B
nedl ocobauBoCTAMH BaaeMoil yacTHHOK pigmEn Miax
coDO0 TA NOBITPAM AD0 TBEPAHM TLIOM.

- y
NosepxHesui HaTar Kaninspxicts | WT:: :H" =

= v
LBl
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T eMmien poaplaHATH BHAN DAPDOYTBODEH-

. 2 » *25°C » 42100 °C
Hf: BUNAPDOBYBAHHA | KHNiHHA o T e o
Tr poaymiem, mo o3HAYAC BHPA3: BOJO- ' ;
ricTkE noRiTpa 45 %.. I i
Tr eMiem omMECYBATH TEILI0BI NpOIecH, IO ' I : -
CVIPOBOAMVIOTE SMIHY ArPEFATHOTO CTAHY pe- l ‘ ;"i.
YORMHH TA NePpeTBOPEHHA TEII0B0O] eHepril aa -
AONOMOTO0 BIATOBLIHEX PIaMIHEX BeJIWYHHA,
CumBon ana Sopmyna
H“:::’:“T OanayeHHs NO3HAYEHHE, AN\ BUIAHA-
_ OAMHMLUA YEHHA
PiznuHa BsenvuMHE, WO
NOKA3YE, AKA KINLKICTE TE-
Mutoma rennora | oA Heobxiana Ann ol Il Q
NNEaENeHHs pexoay 1 kr peYoBRMHK I3 s 1 hs—
TEEROAOro CTady B plaxui " T "
3a Temneparypd nnae-
NEHHA
@OiznyHa BENMHMHA, WO
NOKA3YE, AKE KINbKICTL Te-
Muroma TennoTa | naoTk NoTRiGHa, wob ne- | L (abo nitepa r), (o
NAPOYTBOPEHHA  PETBOPMTY PIAMHY MACOID Mo o
1 xr Ha napy Gea amiHK P
TeMNEpaTypmn e
DMiavyHa BenMNMHA, WMo
NOKA3YE, AKA KINLKICTE Te-
nmg:;i;ﬁ:gﬂm NNoTH BUOINAETLCA B pe- 1 E t_r=E
IYNLTATI NOBHOTO AropaH- | R e
HA NANMEa Macow 1 kr
Xapaktepuiye edextvs-
HICTH BHMKODWMCTAHHA Te-
NROTAH A QOPIBHIOE BIOHO-
KoediueHT KOprc- | LWEHHIO KINLKOCTI TENNoTH!, "% “=_*"?_
HOI il HArpiBHWKa | WD BUKOPWCTOBYETLCRA Ha ' &
HarpieanHa, 400 KiNbKOCTI
TENNOTA, OTPUMAHOI BHa-
CRiAOK AropadHa Nanvea
Xapaxtepuiye edexrtvs-
e HICTH NEPETEODEHHRA BHED-
KoadilleHT kopuc- | o . NOPIBHIOE BiOHOWEH- _Q, -9,
HOI Qi TeNROBOI g 1. =
i HIO BUKOHAHOI poborn A Q,
N0 HANAHO! KINbBKOCTI Te-
naot Q, 1




5 16. BuB4aemo Tennosi ABWryHW W NATIHHA TENACEHEPrETUKW

L

1. (0,56.) ¥Vrammu, mo sigdyeaeTses i3 peUOBHHOND,

Axa DeanepepBEHO OTPHMYE @HEPriKn, a TEeMIOepaTypa 3 1
il He aMiH0ETLCA, ﬁ‘. ?\
A nnaBRTLCA B sunapoRyeThCH

I HarpipaeTbeca | OXONOIMYETHLCH

4. (0,5 6.) ¥ramu, 3a AK0]l YMOBRH MOHUIHBO, 100
TEMIIepATYPA KUNIIHEA Boan Oyna 120 C.

A 33 HOPMANBHOIO J0BHIMIHEBOTO ATMOCHEPHOTD THCKY

[ 8a miaBHINEHOTO 30BHIIMHBOTO ATMOCHePHOrO THCKY

H saxmo oy KHN"ATHTH AVEE NOBLALHO

I’ Axmo v BoAY BKHHEYTH qv:ke Harpite (1o 1000 C ) riao

4. (1 6.) Buagau KK]l naposol mammel, AKMO i HATPIBHHE Nepegae
pobouomy Tiay 1200 [Ix rennors, poboue TiNo BHACKLAOK [ILOT0O BHKOHYE

pobory 200 .
AB % b B0 B 100 % I'24 %

4. (1 6.) BEaHau, AKY KLIBKICTE TennoTH HeobHXiqHO NmepenaTH BOALI Ma-
cow 1 Kr, ya3ariil sa TeMmepaTypH KHIIEHEA, o nepeTBopHTH i1 HA ApDY.

A23-10100x E4,6-106 Ix B23MIx [I'2,3MIx

3. (0-=3 6.) Ha manwoHry 300pamxeHo rpadir 3MIHH TeMIOepaTyps

CBHHILH,
. . . ;G
a) Heomy cTaHOBL CBHHIIK Bignosi-
nae siapizox rpadgiva AB?
() Hx aMmiENNAcA KIHETHYHA eHep- 3574
ria MOJeKya ol vac opolecis, o e K M OC

pignopinators ginaukam AB i BC?

) ¥ axif a rouor (K un M) mone-
KVJIH CEHHIIO MaThE DiALIIHA 3a0ac
KinetHuHol eneprii? Yomy?

r} Hr amiHWETECE  BHYTPIOIHA
eHEPrid CBMHUK Ha Aginsaxkax AR
i BM? Yomy?

. (0-3 0.) ¥ kanopamerp, 1Mo Mic-
™aTE 1 kr poan 3a 0 C, eoverman 200 r pogasol napn 3a 100 'C. Axa Tem-
NepaTypa BCTAHOBHTLCA B KATopaMeTpl?

7. (0-306.) Axa kinsxicrs Tentori Heobxigna, mob 3 Kr ALOAY, BIATONO
aa Temnepatypu —10 C, poanaasnTi i Bunapysati 200 r yreopenol sojgn?

0 5 8 11 ,x8




TEMA 3. ENEKTPUYHA BIAEMOZIA

TWUW HABYULUCH:

« BWOWMPAETH NISHABANLHY CUTYALIID, SKY MOXHAE DO3B A3ATH DOCNOHWULKMM
cnocobom, GOPMYMIOBATH BHMCHOBKW, NPE3EHTYRATHW pe3yNsLTaTW, 3niiE-
CHIOBATH CAMOaHanNI3 AoCNAHWLEKDT QIRNLHOCTI;

¢  ONPaULOEYBATH, CHMCTEMATHUIYBATA TA NPEOCTABNATA IHGOPMaLID NpW-
POOHMYOMO 3MICTY,

« (hopsmynoaata npobnemy it obupaty cTpareril (| O3B 'A3AHHA,

«  QOCNIIKYBATH ENEXKTPUYHY B32acMOI0 Tin, eneKTpwyHl BNacTUeBOCT pe-
YOBWHMW, YMOBM ICHYBAHHA ENEXTDHMHHOND CTRPYMY, 3aNeXHICTE MIX CUNOHOD
CTRYMY, QNOPOM | HANPYTIO B ENEKTPHYHOMY KOni;

« pO3a'\3yBaTH iavyHi 3anavyl Ha 3akoHn Kynosa, Oma.

TWU 3PO3YMIELLL

' W0 € NDUYMUHOK ANeKTROMArHITHOI B3aEMO Il

¥ AKl € MEXAHIIMK ENSKTPWUIALL TiN:

v L0 NiA 4ECc eNexTRMAAWN HOBE ENeKTPRWYHI 3apAaAW HE CTEODIOKTLERA, & NMwue
nepapoanoinfnTLCA, | 3AransHWE enexTpUYHWA 3apan cucTeMu Tin abe-
PIrAETLCA;

¥ yomy HeoDXIQHO YTUNIZYBATH ENeMEHTH XUBNEeHHA.

«  ONWCYBATH ENeKTRWYHY B3REMOJLID TN,

< rpagiMH0 300pakaTH ENeKTRUYHE None;

«  MORCHIDBATA MEXAHIAM YTEOPEHHRA SNEKTRWYHOIO CTRYMY,;
«  PO3PISHATH NPOBIAHMEY | ieneKTRHER,

«  KpPecnUTH CXemMu enexTpUYHKAX Kin;

< PErYMOBATH CANY CTRYMY | HANPYTY B ENeKTRUYHOMY KOnl.




§ 17. AI3HAEMOCS NPO

ENEKTPUYHNN 3APSA

ChoroaHl Ha ypoul Mi3kyNbTYPW BUKOHYBANK NEDEeKni
HA CNOpTUBHKMX maTtax. [Nicna Yoro BoNOCCH HE MOXNK-

80 Gyno NnpUYecaT™, TArHYNOCHL 3a rpedbiHuem.

"'-"ﬂ Tak, HamarHitTunoce. |
-

Hocaian, uaM nomgibEi 1 sigMiEARl MArHITHI Ta eleKTPHYHI BIaceMomil
(Mman. 17.1). Ofradnanyi: ABa MATHITH, MeTaneBl i miacTMacoBl cKpinkm,
namip, Al DOBITPAHI KYALKH.

e —

Man. 17.1

n 3'Acyil, AKiI cKpinkW (naacTMacoBl WM MeTANeBl) NPHUTATYE MATrHIT
(man. 17.1, £)). YUn sanexuTs OPUTAraHHA CKpinok Bij ix sigcrani go
maraitTy? HUu sanemuTs OPHTATAHEA CKPinoK Bif TOro, AK0K0 YACTHHOW
HADAHAATH MATHIT (OAHEM KpaeM, 1HIIHM, CepeAHHOK); Bl BlacTaHl?




517, AiaHaemMOCR Npo enekTpUyYHKA 3apRa

B 3'acyil, UM OPHTAryYe MOAHO HAOYTA NOBITPAHA KYyNbKa ckpinkn, apitH]
namipui. Hlo aMigsTECH, AKI0 KVABKY HATEPTH 0D CHHTETHUHHH 49H XVy-
TpaAHNi ceTp (Bonoces) (man. 17.1, ()7 Un sasemnTs npaTATAHEA APi6-
HHX DA PIiR B TOTO, AK00 YACTHHOKN HaAOIMKATH KYIBKY; BT BigcTani?

3'acyil, v #AKHX BHOAAKAX OPHUTATVIOTHCH, BiIITOBXYIOTBCH MArHITH

(man. 17.1, CH).

ﬂ 3 Acyil, v AKRH BHOAJKAX NMOBITPAHA KVARKA NPHTATYETHCH OO0 CTIHH,
BiIIITOBRXVEThCA BiA iHmMoOl nopiTpasol kyaskn (Man. 17.1, ).

| q o € npuvunow f.uemmpnfm.auimuni saaemodii?
m_uﬂc Hlofino v Tebe Gyna MOEIHBICTE NepeKOHATHCH, OO

MATrHITHI @t enexTpHYH] BaaeMoail ave cxoxi.

CxoxiCTh ¥y MArHiTHIA | enexTpWYHIA B32EMO0IAX NONATAE B TOMY, LLO
B33EMOLIA MK MarHiTamMK T8 HaenNexKTPU30BaHUMKW KyNBLEAMW NpOAR-
NAETLCA Y NPUTATANHI | BIQWTOEXYBAHHI, UA BIGEMOIIA JIE Ha HEBBNW-
KMX BIACTAHAX | NPH BIAOANEHHI BIAEMOONI0HMX TiN BOHA 3MEHLLYETLCH,

MarsiTHa B3aeMOAIA, NPUTAMAHHA MarHiTasm, BURIZHAE X 3-NOMDX
iHWMx Tin. | UA BNACTMEBICTE 3DEPIraETLEA Y MArHITIE TRUBANWA 4aC.

i
L

F

4

» MNosiTpRHa KyNbEa, 8 TAKOK NAGCTMAECH, CKNO, HILI CUHTETAYHI MaTepian
- NICNA NEEHKX A (HATWPaHHRA, OTUKY ) NPORENMIO T BRSKTHNHY B3aEMOQI0.

! 4

Cnopipamca, TH yxe 23p03yMie/3po3ayming, L0 enexkTRoOMarHiT-
HA B3aEMO0IR 3aNeXHTh BLO BHYTPIWHED! BYA0BK pEY40BUH.

ExexTpHyudi i MArHITHI ABHIIA TA OpouecH OVIH BLAOMI JHOACTRY e 3 AAB-
Hix yacis, llle 8 Crapogasuin I'penil moan noMiTian, oo DVpLITHE OPUTH-
rye apibne mip's, conoMHHEKH, cyXe aucTa. Big mazen «OypmrraeEe (v nep.
al craporpeln. — <«eNeKTPOH#*) TiLda, 0 NPHATATYEAJIHCA, CTANN HAZWBATH
Haeaexmpuiosanumy (abo eNEETPHYHO 3aDAKEHAMHE), ¥ Deplle NpHpoTHY
PEYOBMHY 3 MArHITHUMHE BAACTHBOCTAMHE, fiMoBipHOo, Gvi0 aHAIEHO B CTADO-
NapHBOMY MicTi Marsecisa, oCKLIRKH CJI0BO « MATHIT» ¥ NepeKaajll 3 rpeibrol

OdHAYAE «KAMIHE 13 Marsgecils. CyyacHa Haagea niel peyoBHHN — MATHITHHH
FANIZHAK ( MATHETHT).

Yopogos® TPHBAMONO YACY BYeHI | BHHAXITHHKN HAMATAMMCH POSKPHTH
TAEMHHII eleKTPHEH | MardeTuaMy. llikaso, 1o e1eKTPHYHMNE CTPYM CTAIN
BHROPDHCTOBYBATH 3af0ORr0 4o Toro, HkK H'EE‘_I,"HHJIH, it £ HOr MPHYHHORK.
Amie mme #a nouaTky XX croriTra 6vao 3’ ScoBAHO i JoCTiMeHD TRHYH-




517, Qi3HaemocnA Npo enekTpUdHnEA 3apRa

Hy uux seunl. [Ipo xpoxosorino eigkpurrie v aoctigseHH] eleKTpHYHHMX
1 MAMHITHHX ABHI] TH MOMem JI3HATHCE ¥ JOJATKOBHX AMepeaax.

Poaganencs mamorok 17.2 Ta nparaga, oo Tobi eigoMo npo OyaoBy aTo-
Ma (§ 2). Un Modem NOACHHATH, Y0MY CHIAAHHKHN ATOMA MAKTE TAK]L HASBH:
ENEKTPOH, NPOTOH | Hefirpol? =

EnexTpoHH H ODpoTOHH MAKTE YVHI-
KANLHY NOPHPOAHID BAACTHBICTE —
exexmpuvnut sapad (electric charge),
JABAAKN HHOMY BOHM HPOSBIAKTL
SAATHICTE ONPHTATVBATHCE 1 BIAITOR-

xysaTHch. IWIDa 9acTHHEA, MO BXO- Man. 17.2. ATomu AKMX XiMiMHMX
AHUTE A0 CKJAAAY ATOMA, — HEUMPOH — enemenTie 306paxeqHo?

He MAe eJIeKTPHYHOTO 3ApAnY, € eeK-
TPHYHO HEHTPAILHOND,

8 enexTpod & NpOTOH

. "'“ Nepernavs 8 e-A00aTKY aHiMauirHy moaens Oyoosu
e aTOMa(17.1).

Ay 6yva0 2’ dcopalo, 3HAYCHHA ENEKTPHYMHOTO JADAAY NPOTOHA 34 BETHYHHOK
Take, AK 1 eAeKTPOHA. A OCKLIBKHY BOHH 3J4ATHI NPHTHNATHCE | BiAIOITOBXYEA-
THCh, TO I MOMUTHEO, AKIL0 BOHM SKICHO UMMOCh BigpisaaTuMmyTeca. ToMy go-
MOBHIAMCE, 110 :]IIF-H.,EI; E.?IE‘H’[*F-DHE ﬁ}f_qﬂ HezdmusHULM, A H]]DT-I'JEE w FLOIEMIUEAHLUM.,

EnexTpraENi 3apAl N03HAYAKTH CHMBOJIOM (.

OnuHEANA eeKTPHMHOMD 3apALY — ENexTpuuHmit 3apRa [Hhﬂﬁ'h EHEI'IH'I s
KyJaoH (HAZBAHA HA YecTh (ppaHV3b- I-IH dizmsia BenMuMHA, FKa w
Koro fhiauxa Hlapna Kyaona), 1 Ka. 3YE BNACTWEICTE YaCTWHOK | Tin BCTYNATW

Hajimerme aHaweHHA HETATHBHO- B ENEXTROMArKITHY B3aEMopo.

Mo JIEKTPHYHOID 3apAly MAaE elek-

TPOH. Hnm HAGHBAKTL CACMENMUALH UM 1 NO3HAYAKTH ."].lT-EI.'I'I:I!ﬂ ¢, 4 JHAYEeHHH
SANMUCYIOTE TAK: ¢ = —1,6 - 107" Ka. 3apag nporona ga MOAyIeM JOPiBHIOE
aapaay enexrpona: g = +1,6 - 107" Ka.

Byak-ake sapagsede TLNO Mae 3apAa, KPATHHI elleMeHTAPHOMY:

|*'i’|= s Ae N — HaTypailkHe YHCHO,

¥ romHOMY aToMi KinsKicTh eneRTpOHIBE Aopis-
HIOE KiNbKOCTI NpPOTOHIB, TOMY ATOM eJeKTPHYHO
HeliTpansauii. KinsgicTs npoToHis BHAHAYAE [MO-
PAIKOBHI HOMep XiMiuHOro eneMeHnTa B [eploguy-
Hift cucremi. Ha man. 17.3 zobpamxeno npurnaan
JAMNUCIE JeAKHX XiMIUHNX eleMeHTIR,




517, Ai3HaeMOCA Npo enekTpuyvHKE 3apag

Hi robi sigomo (ouE. § 1), eNeKTPOH MOMEe DNOKHHYTH ATOM | NIPHEIHATHCE
A0 IHINOrO ATOMA, ¥ TROPEHY YACTHHKY HAGHBAKTE HONOM,

Hoan GvealoTh Mo3NTHBHI | Hera-

THEHI TA MOEYVTH ICHVBATH caMocTiliHO h (lon) — ue enexTPUUHO 3apAMKEHa
¥ BCIX ArperaTHUX CTAHAX PEUOBHHM. m mmamnﬁﬂ

Poapiakgemo MazHimey, eaex-

MPUMHY Md EAEKMPOMRAZHIMNIY
s3aemodii.

Yomy B 3aBOaHHI HA NOYATKY Naparpada My NoPIEHIOBANM Oxpe-
MO MarHiTHy 73 BReKTPUYHY BIacMOOil, 3 B camomy naparpadi
3'ACOBYEMO, LLIO € NPUYHHOK ENEKTPOMANHITHOI B3aEMoii?

TpuBaauil yac 1l ABHIOIA BHBYANHCE He3ANEHO — OKpPEeMO MATHITHLI H
OKpPeMO EACKTRHYHL. AJpKe, JIACHO, MiXK HEMH € ODensHi BigMignocTi. Te, mo
Il ARHIA TICHO MOB A3AHL 1 110 € MACTARA IX 0D €IHATH €HHAM TEepMIROM
eaexmpomaziimui, npanyeTae v cepeanHl XIX cToOmiTTs mMOTIaHACHEH
puednii . K. Makceenn.

I TH TAKOXK BHEYATHMEIN IX OKPEMOo: V IILOMY PO3/iLal NepeBasKHo eJIeKTpHY-
Hi ABNIA, v 9 Knaci — MartiThi. 3 Acyel, oMy IMonpH Te, o yei pevoBHHA
MICTATH NPOTOHH H eJIEKTPOHHE, OHI 3 HEX NPOABRIAKTE MArHITHI BIACTHROC-
Ti, & iHI 3aaTHL eAeKTPHAVEATHC MH OPOBOANTH efeKTPHYHEH cTpYM.

Tu B:#e agaem, WO ICHYIOTh IBA PO
EJIEKTPHYHAX 3APAAIE — MNO3WTHEHL | —@ ®—
HeraTHesi. Tija, 00 MAKOTH 3APAIH Of- @'—' '—9
HOMO 3HAEY, BUIITOBXYIOTHCA Tina, W0 —e e——

MAKTE IAPALH NPOTHIEKHHX 3HAKIE,

OPHTATYIOTECH, CXeMATHYHO BIAEMOLI0 Man. 17.4
CNEKTPHYHO JAPA/EEHNX TLO sobpane-
HO HA ManHKY 17.4. E E

(5]

Bl
4

— NepernaHe 8 @-40AaTKY aHiIMaLUIAHY MOOeNsL B3aEMOI
-— EEIJ'HJII-EHHIW‘I (17.2). @.

| Slki YACTHHKHM ATOMA MAKTH HeraTHBHWIL 3apAn, a AKXl —
noauTueEui? e soHs postamopani? Yn Bei yacTHHKH
ATOMA MAKOTL ENEKTPHYHKI sapag?

.i‘ﬁ?; Awuit iswunnil amicT nopagKoOBOro HOMepa XiMiuHoro eeMeHTaT




§17. Ai3HaeMOCA NPo enexTpUYHUi 3apag

H o Taxe eneMeHTApHKI ek TpHUHN 3apan? Hie fioro sHaueHHA?

n Hx Mo EA JOBECTH BHCIIR: eJeKTPHYHHH 3apaj — IIe TPHPOAHA BJACTH-
BicTh enexTpoHA Y

Ari amian pinbyBalTLECA 3 ATOMOM, AKOIO BiH: A) BTPAYAE eJeKTPOH;
6) orpumMye enexTpos?

ﬂ Yn moske Tino math sapag +4,8 - 107 Ka? -8,1- 107" Ka? +3,2- 107" Ka?
Yomy?

PO3B'AXK 3A0AMI

E1 fAixiii iaskocri enexrponin sianosigae sapax -8 - 10 Ka?

E ¥ anpi aroma Aprearymy 107 sacrunrox. Hapkono aapa obeprawTeca
47 enexTporis. CRINBEH B AADI NLOTO aTOMA HeHTPOHIE 1 npoTOHIBY

H ¥ aapi aroma llpugy 65 vacTinroR, 3 HUX 30 npororis, CRINBKN HeATPOHIB
B AAPL 1 CKLNBEHE efleKTPOHIB 00epTAKTLCA HABKONO AAPA LOTO aATOMAT

ﬂ Hakpecan cxemaraude sobpamesHsad nosurHeHoro ftona Jlitimo it aToma
JliTito.

E YeTAHOBY RIZANMOBIAHICTE MIA cCXeMATHYHRM 300paykennam (A-B) ta na-
IBOKD YACTHHEH pevoBRHH (1-4) (Man. 17.5).

ﬂ Ha manwouky 17.6 sobpamedo eleKTpHYHY BIaEMOAiw oaHiel peankol i
ABOX MANEHLEHX METANEBMX KYAboK. Hri sapagn MaOThE MANEHBEL KYb-
KM, AKIIO BEAHKA KYIA SAPAMMEHA NO3HTHEHO?

® 1 MNMo3auTtHeHwi Rod MNoporeqdy |
A
2 Atom lNaporeny
EO 3 Haopo lNapareny
o 4 HeratweHuiA RoH Noporeqy
= o 6.

Man. 17.5 Man. 17.6

OUIHW CEBE

—_
r BukoHai B e-000aTKY 3a80aHHA ANA caMoouisoeansa | 17.3).




§ 18. AOCAIAXYEMO, K BIABYBAETLCH

B3AEMOAIA ENEKTPUYHO
3APSANXEHNX TIN

!'l.
Y amoxy A enexTpuIyBaTtW Tina A BUaHayaTh, AKHA
Came 3apaj, NOIMTUBHWA Y1 HEraTUBHUA, BOHK Mal0TL?

3'Acyil, AR BIAECMOZIATHMYTE HAeAeKTpHaoBaH] Tina, Ofaadnanna: api
NIACTMACOR] MIHIRKH, CKJISHA MANWYKA, APKYIO NANEpY, MOBKOBA TKA-
BHHAa (ab0 mKipa); poBHAHA TEaEHHA (abo xXvTpO).

Iorpe asi naacTMacosl JiHIHKHE o0 BOBHY 0 NigHecTH OJAHA A0 OIHOIL.
Hepeceiguncs, M0 BOEH BiIIMTOBXYBATHMYThCH (Man. 18.1, -ﬁ].

[Morpy crkaany NAAHYKY 00 nmamip i nigpecH go oaHiel a minifok. Ilepe-
CRLIYACE, 10 BOHN NPATATYRATHMYTECA (Man. 18.1, ().

3 AcyiH, ob mo norpidHo NOTepPTH NAacTMacoBY AlHIAKY, mod BOHA TeXx
OPATACYBANACH 10 IHIDOL MiHIfEH.

bk p P

i

&
- | * H
™ " ™

Q: o -
Man. 18.1
A sidbysaembscen eaexmpusayia domuxom? Ilin
YAC WIALHOr0 KONTAKTY (TepTa) Tin o piauux marTepia-
miB BigOVBAETECA Nepexig enexTpoHiE Big ogHoro Tina

A0 IHIOTro, A OT:3He, OJHe Tine HAOGVBAE eeKTPOHH, & iHme — Brpavae. Cnia
JASHAYMMTH, {0 CAM OPOLEC TepPTH HE € BHIHAYANBHHMM AMA eleKTpH3anii.

AoCTATHED IINLHOTO KOHTAKTY (JOTHKY). A%e IiJ 9aC TepTH IeKTPH3ALILA €

IHTEHCHBHINIOKW YHACAIA0K abiakImeH A L1001 AOTHRY Ti1.




§18. Jocnigxyemo, Ax BiADYBAETECA BIAEMOAIN, ..

Axmo micna KOHTAKTY Tina poa’'eIHATH, TO BOHHM DYIVTE piaHoliMeHHO 34-
PAAMEHAEME: TLI0, [0 OTDHMAND e1eKTPOHH, CTAHE HEFATHBHO 3ADAMEHNM,
A Tif0, 010 IX BTPATII0, — NOIHTHEHO 3apaxennM (man. 18.2).

Brnarnserecd, no B AOTHEY 3

PI3HEMH pedOBHHAMH TA CAMA peY0- Hllll:lmﬁ aoTwKkoMm (electrification
BHHA Moske HAOyBaTH sapagy pisaux 9 touch) — ue npouec HabyTa Tinamw,

anakis. Axmo miacrMacosy Tigifixy W0 KOHTEKTYIOTE, BREKTDWNHOCO 3apaay
BHAcNox 0OMIHY ENeKTROHAMKA.

noTeprTH 00 BOBHAHY TKAHHHY, BOHA
HalvBae HeTATHBHOIO 3apAaY, A BOB-
Ha, BignoeigHo, nosuTusHoro. BopHA BTPHMYE cBOI eleKTDOHHM MEHIN MiIll-
HO, Hi¥ NIACTMACA, TOMY O YAC KOHTAKTY BOBHH 1 NIACTMACH EJIEKTPOHH B
OCHOBHOMY NepPeX0ATh 3 BOBHAHOL THAHMHN HA ILIACTMACORY JIHIHKY, A He

uasnaku (mMan. 18.2, £)).

Y BHnagKy KOHTAKTY CKAAHOI NAMHYEH | nanepy (Y0 MOBKY) eleKTPOHH
BTPAYAE caMe CKJI0. 3apaj cKkaaHol nanuuks Oyiae NO3ZUTHEHWM, 4 3ApAJ [Aa-
nepy (4 MoOBKY) — HeraTHeHEM (Man. 18.2, ﬂ].

JLCENAHaE nanyKa

Mnacrmacosa niHinka

Boaua (abo xyTpo) 4 -
V4 = N +—nanip
="
€ L
A v
@ 6,
Man. 18.2

Y kabigerax diankn MoXHEA NolaYHTH ellekTpopopEY Mammay (Man. 18.3),
v AKLl BHKOPHCTOBYETHCA ENEKTPH3AIIA Yepes TepTd il eleKTPHBALIA Yepes
piuaus. Ile gae aMory HAKONMUYYBATH HA KVIbKAX BEINK] enekTpHuHl saps-
A|, AKlI COPpHYHHIOKTE 8K TPHYHHE PO3pAS — MIHIATIOPHY DAHCKABKY.




§ 18, docnigxyemo, Ak BiAByBAETLCR BIAEMOZINA. .

Ane KOnM My BMKOHYBANK A0CNAM I3 NOBITRAHOID KyNbKOK, TO Ha-
Tepnw Tinskw i, Manipu Gynw enexTpryYHO HERATpANLH, ane no-
YHMHANK NPMIMNAaTH 00 KyNLEKW Biapady npu HabnuxesHl, HaRiTe

Bea koHTaKTy.

Ax sidbysacmben erexmpusayin wepes enaua?

¥ oMY BHIAOKY eleKTpHaallla BlAYVBEAETHCA Yepesd BIIHE 1 Des mepexo-
ay enexTpodie. Poarnaae manwHok 18.4. Ao go eaxekTpuyH0o HelTpalsb-
HOrO NAMIPIA HADNHAKATH NO3HTHEHO 3ADANMEHe TLN0, TO eeKTPOHH 3MIC-
TAThHCH DHEYEe A0 HhOT'O, 1 DAmipenbh NPHTATVETHCH (Man. 18.4, ﬂ}. Noaibui
nponecH BIADVBAKTHECH, KOAH A0 ENeKTPHYHO HeHTPAIBHOID MANTEHLKODO
mamipida HabMGKATH HEFATHBHO 3apAeHe Tino. ¥ NbOMY padi enexTpoOHH
pamipita aMimyoTsed ¥ nporiaexanit 6ix, i Gnuxye g0 sapAfXeHOTO Tina
BHABAAKTECA NOZHTHEHO 3ADAMKEH] YACTHHKM B aromax nanepy. llanip ra-
KOM ODpHTATYBATHMeThCcH (Man. 18.4, @}.

Man. 18.4
Tenap ap o, YoMy KYNbLKA «Npununanas oo cTidk (aue. ? - _..
man. 17.1, ). Bona Gyna HaenexTpu3oeaqa i Cnpw4HMHANa >

nepepoanoain 3apanie y cTisi,

Ieaviors # iHmMi conocoln eneRTpH-

aanil rin. Hampueaag, MeTan MOMHE ; o e
JpoDHTH NOIHTHEHO 3SAPADECHHM, -ﬁml Hon e $o m“ wfm

AKILO OCBITHTI HOTO BIANORITHIM CRIT-  pipy ENEKTPUMHOTO 33DRAY B Tini, 3ymos-
TOBHM TOTOKOM. ¥ PeayAbTATI BIAE-  nauuil QIGO0 Ha HOMD eNEKTPUMHOND Nons
moaii epitaa 3 meratom BinfyBaeTeci | sapanwesoroting. 0 |

BHELIEHEHHA @IeKTPOHIE 13 NoBepXHI
meTany. BrpavavH eneKTpoHH, Me-
TR CTAE NMOIATHEHO 3ADAIAEHHAM.

IIpoTe, eneKTpHAVEBATH MeTANEBHH CTPHAeHL TEPTAM ToDI He BJACTHCA,
AKOO TH DVAell TPHMATH Horo B pyil. OCKINBKH eNeKTPOHM, He aVIIHHAKD-
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YHHCH, MOMYTH OPOATH 00 METATY T4 PYXATHCA KPiss TH0gobKe Tino g0 Semi,
AKa Tex € nposiguuKoM. (ITogyvmait, v aKHHA crocid yoe X TAKH MOXHA HA-
eMeKTPHAYBATH METATeRNI CTPHIKEHEL TEPTAM. )

Uikaeo, a 4y moxHa 3pobuTy Haenaxy: Wob HaenexTpu3oeaHi
TiNa 3HOBY CTANW HEATRANLHUMAT

Hlod gatn signosias HA e 3ATHTAHHA, BHRoHAN nocnigsenun. Haenek-
TRHAVH NAACTHKOBRY JiHIHKY ol BoRHARY TKAHHAY. Poaainn ix. A Tenep sHo-
BY TOPEHHCA JiHIAKOW 00 THAHAHY | MiAHeCcH X, HANPHAKIAL, 10 MOBITPAHO]
KyvabkR. ExexTpiuHol B3aeMoail He Gyae.

Hepexonaiden, wo nid vac erexmpusayil Hogi exrexmpuyni sapadu He
cmsaproombes. 13 nposegeHHX JocalgiB 3 eNeKTpH3anll MoMHA 3podHUTH
BAXIHEHN BHCHOBOK: 248 OVAL-SKOrM0 coocoDy enexTpH3ANI] TiN eneKTpHYHI
JAPAIM He BUHHEAKTD | He 3HHKAKTh, & JHIIE Hepepo3nolinAnThed Mix yvei-
MA TimaM#, Axi GepyTh YUYACTL ¥V TOMY UM iHImmoMy oponeci. 1o saracTusicTs
ONMCYE JAKOH I0CDENEHHA ALK MPUYHO2Z0 JApRAY.

MaremaTuuno zaxon 3bDepenien-
HA eJeKTPHYHOI'D 3apa gy Moxye EFTH ﬁ"'

A ENeKTPHYHOTD
chopMYyNIROBAHO TAK: aazedpalyna mmwumm%

CYMa  eACKMPUNHUX 3apAdie, o  TWHOK, LLO YTEODIOIOTE 33MKHEHY CUCTEMY,
YyMEopomeca 8 JaMknenil cucme- i1 4ac Byb-fkvx BIZEMOAIA Y Wi cucTem

Mi nid wac 6ydv-gxux siacmodii yyii ~ SEMMWBETHECR CTANNM: g, gyt L e
cucmenmi, dopisnwe nyaw, Tepmin =const.

sadirefpaiyga cyMas  BHHBAETRCHA

TOMY, [0 eJIeKTPHYH] 3APAIH € JBOX BHAIE: NoaNTHEH] i HeraTueHl. Marema-
THYHO MOINTHEHEM JAPAAAM NPHOHCVETHCA JHAK ++», HETATHEHAM — 3HAK
«—» . [IpAragai, ax y marematui: -o+ 5=0.

fAx v sunmaary aarony sbeperieHAA eHepril, v BANAAKY 3aKoRYy a0epesen-
HA EMeKTPHYHOrO 3apAAY Tila, M0 B3AEMOMiHOThH, MAKTH YTBOPKBATH 34-
MEHeRY cHeTemy. TobTo BOHH MAKTE BIAEMOAIATH TITLKH OHe 3 OHHEM i He
BIAEMOIIATH 3 TiJaMi, 110 He BXOAATE J0 el 3aMKEHeHO1 CHCTEMH.

]E,E Haaen piMinnocTi B cnocobax eneKTPHIANIL JOTHROM 1 qe-
pe3 BILTHE.

ﬂ Chopuyniil zaxkoH sbepeeHHS eIeKTPHUHONO SApALY.
Hapean npUKIagl ABMI], V AKHX CHOCTEPIrAETECH 3Depe-

JHeHHA JAPAAY.

ﬁ Homy Oyas-AKe JereHbKe He3ARpAAMeHe TLIO0 NPHTATYETRCA A0 Tina, mo
MAE eeKTpHYHAH sapan?
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ﬂ Ha moskosift Hural niasimedno Hesapsamxednuil nyceroriamit uuaiagp
13 anoMiHieBOl (poakrin, HKINoO 30 HROIC HADAHIHTH HASINEKTPHIOBAHY
CEAAHY NAMHYEY, TO BiH NPHTArHeTRCH Ao Hel. YoMy oapaay nicas jo-
THEAHHSA J0 NAJHYKHN BiH BIIIUITOBXVETLCH Bl naIHUYKn?

E YUn Mo¥HA HA KIHIAX MIACTMACORO] JIHIHKH OTPHMATH OJIHOYACHO JBA
planoiiMeHHAX sapaan? danponoryid coocid, AR e apobuTH.

ﬂ Hrmo Tiay, 3apajzKeHOMY IO3ATHERD, HAJATH TAKHI cAMHI 3a MOIVIeM
HETATHBHHH 3apAjA, TO TLIO BHARATLCH EJeKTPHYHO HelTpaidkHHM. YUn
MOKHA CTEEDIMVBATH, IO 3APAAH B IBOMY TLAl SHHKART

H YEANKH IJHAKH @IeKTPHUYHHX 3apAAIR, (0 BHHHKAIOTE HA TLAAX ] 4Yac
enerTpH3anil (ane. man. 18.1).

BUKOHAW NABOPATOPHY POBOTY N=5
Buronyi poboTy i3 JOTPHMAHHAM NpaBra eanexn AATTE I AILHOCTI.

1. 3'scyii, 8Ki sapagy BHHHUKAKTE HA Tirax nig vac enexrpusanii. Odrad-
HAMMNA: HAJYVEHA KYALEA, CHHTETHYHA TEAHWHA, NIACTMACOBA JNiHifKa,

NAIp, XyTPO.
2. Harpecaun s sompri rabnuni i sanosay 1i.

™ mmnp]mnl_a nnacTMacosolc 3Hak

| HaenexTpuaoeaHi Tina niviixkow, noteptowo of nanip . 3apagy

i HapnyeHa kyneka, noTepta
:__D‘ﬁ CMHTETUHHY TKAHUHY

| Mnacrmacosa nikiAka, no-

Mnactmacosa nididka, no-
TepTa ob nanip

BMKOHAW OOCNIAXEHHSA
Bukonyit mocaian 3 norpuMaEEAM Npasua fesnekn MATTENIANHOCT!

ﬂ Bissmu aei HaayTi nositpaHi kyasku, OgHY 3 KVIALOK HAENEKTPHAYI, M0-
TepiH 11 ob namip, iHIIY — oD BOBHAHY TRAHHHY 4H Xvrpo. Habmanman
KYALKEH OJHY 00 OIHOI | OpocTex, AE IANeMHTE CHIA NPHTATAHHA MM
KYJbKAMM BIJ BiACTAHI M1 HAMH.
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ﬂ Harpu o6 ponoccs noBiTpaay KVABKY i nigHecH Ii go noposHbol GaHOUKE
3 TouKol honkry (Man. 18.5). 3'acyil, v AKOMY HANDAMKY PYXATHMETLCH Ga-
Houkra. [oscan yomy.

ﬂ Bigkpuii kpan, mob Bojga TEKIA TOH-
kKo niexkow. HaenexTpuayil noei-
TpAHY KVARKY (a0 miacrMacosy ni-
HIHKY, pYURY, rpebiHens) i migHecH
ao uiskn soan. [oacun geHIme, AKe
cnocrepiraTuMen: (Man. 18.6).

Man. 18.6

__ MNepernasHes B @-000aTEY Bineo gocniny 3 (18.1). BukoHah Bigeo3apaaqdHa |
e (18.2) Ta nocnig (18.3). |

ONPALIOWN IHOOPMALIKD

[MTpounrrait TexeT 1 apodn BIANOBLIEAN MAAKHOK.

EnerTpHsalia wepes BILTHE 3VCTPIMAETHCA HocHTH wacTo. Hanpueaan,
HACALIKOM TAKOI enexTpraanii e SnucKaBRa. YHACTII0OK CHIBHHY BHCX -
HHX NOTOKIB DOBITPA B XMADPIL VTBOPIOOTLCH BigokpeMaeHi obaacTi, sapa-
AdeH] plAaHOHMEHHEMH 3apAjaMi: HHMHSA YACTHHA XMAD BHABRITHETHCA
FAPAAFKEHOKD HEMraTHREHO, BepXHA — noawTHBEHO. [lig xMapoio sHACTI 10K
eJleKTpH3ALL] Yepes BILTHE BiAGVEAETHCA HAKONHYEHHA e/leKTPHYHOTD 34-
PAAY DPOTHAEMHOrO 3HAKY. HKINo HAKONWYeHHA 3ApAAIE cTae AVIEe Be-
AUEUM, BIAOVBAETLCH ENeKTPHUHKN poapaj — DAHCKABKA.

Hasean iHmmi npHEIaIH ABHILA eNEKTPH3ANI B nprpoal, nobyTi, TexHiLl.
Oy BIANE RX ABHIN HA 3HRBI OprafdiaMH,

B Nepernaus 8 e-000aTKY CHMYNALT =Jocniakyemo enexTpuaauios- (18.4).
_

OUIHW CEBE

_.i BukoHai B @-000aTKy 3a0aHHA AN camMoouiHiosanHa [ 18.5).




Min He moxemo DeanocepefHer BayvTH enexTpoHn,
ane Te, Wo BOHW €, HE CYMHIBAEMOCKL. ALKE yY8HUM
BAANOCH BAHAATH ENeKTPONHI MiKpockonK | choTorpa-
thyBaATH atoM. 3 enexTpUYHAM NONeM Tak HE BUROe.
MNone He CKNafaETLeR 3 YAacTUHOK. MNpoTe | ROro MU Mo-

HEMO DOCNIONTK,

ITeperkornalica, MO HABKOAO JAPAJMKEHHX TiJ ICHVE eleKTpHYHE MoJe.
Poanneuck ceiTanHaA (Man. 19.1). He sprawado, mo i a Tobow siabyea-

aueca nogibHi asnma. Ax gyMacem, 9oMy BOAOCCA CTHPYHTE CAMEe TaK T

Man. 19.1

H ¥ mrinsroMy KabiHeTi (PlaBKN € «CcYyATAHYHKH », A00 mpuaaa 478 AeMoH-
CTPAIL] eIEKTPHYHRX NOJNIE, 3a AONOMOrOK AKOTO MOMHA «NobavaHTHs

elekTpHuHe mosae (man. 19.2). [lepexonaiica B boMY caMOCTIHHO.

Man. 19.2
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Axi anacmusocmi mae erexmpuune noae? Ocobausic-
TIO EAeKTPHYHOM Do (AK 1 rpasiTAlllHEONO) A8 110-
AMHHE € Te, [0 THNANHA He Moxe DeanocepefHBO CIIPHH-
MATH Horo 3a JOoOOMOTOK OpPraHie 4yyTTA. ¥ IeBHHTHCA

B icHYBaHHI eaexmpuynozo noaa (electric field) momuEa Ha migcTasl Horo
BILTMBY HA OVb-AKe 3ApA1¥eHe TLI0, 10 MICTHTRCA B IILOMY DOAL.

Poagueucs mamorknr 19.3, aa arkpx npoimocrposano gocaig. Ha mra-
THEl BHCHTL NOGHTHREHO 3APANMKEHA KVILEA, HA SEY JI0TE ARl CRIH: CHAA
HATATY HHTEH N i cAana raxinna F__ (man. 19.3, e,'l. Axmo sabamxarn
HETATHBHO 3APAMEHY MIMACTHHY J0 NO3WTHBHO 3apaAleHol KVIbBKH, BOHA
NoYHe BUIXAJAATHCE Bl NOM0KeHHA pIBHOBATH B DK naacTHHH, Ortxe, KpiM
HioYRX cHA (RATATY HATER N 1 TAXKIEHA Fﬂ_} B EJeKTPHYHOMY MOJAl NJac-
THHH i KYJIbEH BHHHKAE ¢ OJJHA CHJIA — CHJA eJeKTPOMATHITHOI BRaeMoail
F (man.19.3, ). Axmo gabausxarn abo sigganaTs naacTHHEY, aIMiHIOBATH-
METhCH KYT, HAE AKHH BIOXHAAETHCH KYJAbLKA.

LS

®

HAxi sncroskn apobmn 3 gocaigy?

1. EnexTpruHe noae sapaadeHOro TiJAa i€ 3 OeRHOK CHI0K HA OVik-AKe
IHIIe 3apALM¥KeHe TLA0, o nepedyeae B bOMY MOJMI.

2. EnexTpiuHe noje gle Ha 3apAJKed]l Tiaa, mo nepedbyvealoTs nobanay Bijg
HROT'O, CHALHLITE, HIZK HA TiAA, W0 MICTATECA HA BiALIIIA BigcTARHI,

[lepekoHATHCE B OCTAHHLOMY BHCHOBKY MO HA 1 34 JONOMOTM00 TAKOTO 10-
caigy (man. 19.4). Hapxoso sapagxerol Kyl posMilyBaATH MATEHBEL KVIb-
KH HA PI3HHAX BIACTAHAX | CMIOCTEPIFATH 34 BEAHYHHOW BIAXWIEHHA.
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Ilop6 spoaymirTi, AK MOMHA BuMi-

pHEATH Al [OAH, NPpOBEJeMO MeBHY Agm A T q
AHAZNIOTII0 MiX nmodem TAMiIHHA Jemii ?;T =
(maxn. 19.5, €)) Ta enexTpHYHEM MoseM, B B ¢ =

M0 CTROPIETHCA, HANPHEKEJAAL, HETATHE-
HO 3APAMEHO0 METATEROI0 KY 810, 3a-

paa axoi —g, (manx. 19.5, ).

7,

Obmaepa NMoJA BEABAANOTL cede CRO-
¢ gicw. I[lone Tamiara deMmnai amy-
MYE DANATH Til0 MACOH M, eNeRETpHY- O
HEe [moJe Kyil i3 sapajoM -, TpHTATYE
10 cebe 3apUKeRY YACTHHEY (TPOTOH, Man. 19.5. flis nons: £) — rpani-
nmo3uTREHNI #or) abo 3apaiEene TLIO, raujiHoro, () — enexTpuiHoro
ENEKTPHYHAN sapan sxoro +g. B obox
BMNAAKAX DOoA# agificHiowTs pobfory, nepemimyioun i po3raHsoul Tina.
B obox BHNAAKAX JHAYEHHA poDOTH 3AMEMHTE B BIACTAHL MI¥ BIAEMOA1ID-
YHMH TLIAMH. ¥ BHOAAKY PABITAIRAOL BIaeMOoAll AlA NOAA 3ATeHATE BIJ
MACH TiA, ¥ BHOAAKY eJIeKTPHYHOTO — Bijfi 3HAYEHHA i 3HARY eJeKTPHYHAX
sapagis. Ha sigminy sig 3emai, mo Mae dikcosady macy it dhikcoBase noage
THAMIHHA, EJeKTPHYH] D048 MOMYTE OVTH CTRBOPEH] PISHHMH 3APAIMeHAMN
TIZIAMH H PIAGHHTHCA 38 BILTHBOM HA OJHH 1 TOH CAMHE eNeKTPHUYHHI 3apAd:
OAH] AI0TE 3 OLII0D CAJI0K, IHOI — 3 MeHIIOK,.

C s C o
6

Ax zpagivno zobpaxcaroms erexmpuyne noae? ¥ xoal gocaifHess e1eK-
TPUUHOrO MOJA BYeHEM BAANOCH 3’ scyBaTi i inmd floro saacTusocTi i npes-
CTABHTH Horo rpagivso,

EsexTpHuHe noje MATEHLKOI NOZNTHRHO JAPAMEHO] KVIALKH 30Dpaia-
1OTL AiHiSMB, HanpAMIeHRMH B Yol Bokn pig Heoro (man. 19.5, £).

BianosigHo, NiHil eeKTPHYHOMN HOOJMHA HETATHEHO JAPAMLMEHO] KVILKH
HanpamMmiaeni ao #el (Man. 19.95, ﬁ]u ¥ paai Bzaemojii ABOX eNeKTPHYHO 3a-
PAMKEHNX Tin ixHi nons saxnaaawTees. Ha mamorkax 19.5, 0, o ao0pa-
HMEHO eJeKTPHYHI mona oJHOHMeHHO
TA pizHOHMEeHHO 3APAMMEHHX HKYJIALOK.
Mix apoMa DapatenbHHMH [LIACTHHA-
MM, HKi MAKOTE OJHAKOBRL 3A JHAYEHHAM
1 TpoTHAEXH] 34 3HAKAME 3apAan, JiHil
EJIEKTPHYHOTMO NOJIA HANDAMIeH] Bl Mo-
FUTUEBHO 3ADAMMKEHO] IMTACTHHHA 10 HEra-
THHEHO 3ApALM#eH0l 1 pPIBHOMIPDHO poaMi-
menl MUK naacTaHaMy (Man. 19.5, ﬂ"_l.
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Mpoaocexerns man, 19.5

_ lNepernfaHe B 8-A00ATEY aHIMALWAHY MONENL ENeETRMYHOM
- NoONg{19.1).

Buxopucmosyemo eaexmpockon i erexmpomemp. Enextpuuse none
MOMKHA He JHIIe cHocTepiraTd, a # BEMIpIOBATH Horo XapaxkTepHCTHEH.
Hafinpoerimuii npuaaj — eleKTPOCKON, AKHHE TH MOell BHNOTOBHTH CAMO-
CTIHHO.

i Mepernsxe B 8-00AATKY BIAEO «HK 3p00UTKH enexTpocKons
- (19.2).

EfnerRTpocKON CKAAAAETHCA 3 METANEBOIo CTPHFKHA, A0 AKOro nigslueHo
ARl cMy#EER nanepy abo amoMminiesol goasrn. CTpHikeH: YEpIILIeHD 3a J0-
NOMOTOK ILIACTMACOBOL NTPoDKH yeepeInHl MeTANeROI0 KOPNyey UHIiHApHY-
#ol hopMH, 3AKPHTONO CKAAHIMA KprmEasy (Man. 19.6, £)).

[Ipn goTHEY 3apAA#EeHOr0 TiNA, HANDHUEAAL HATepTol CHAAHOL DATMYKH,
A0 Kyil, M0 MICTHTRCH Bropl eleKTpocKONa, eIeKTPHYHL 3apAgH po3nogl-
NAKTECA N0 CTPHIRHID TA CMYMEAMH nanepy abo gonsrn. OcKRIiTBKR 0JHO-
fiMenHO sapAfMed] Tina BIAITOBXYIOTHCA, i Al CHAH BIAMITOBXYBAHHA
CMVIHKHN eleKTPOCKONA posifiayThed HA gedakuil Ky (Man. 19.6, @}. [Ipuuo-
MY 110 GlabLMOon € BeIHYMHA SapAAY enexTpockona, To Glasmow € cuna Bij-
IITOBXYEBAHHA CMYMOK, 1 THM HA Dlawmuil KyT BoHHE poaliayreca. Axmo o
JAPAMEHOND eNeKTPOCKONA MIHECTH MPOTHRASHKHO JapA/IeHe TLIO0, TO YT
Mid CMYHKAMH NoUHe aMeHInyBATHCA. OTHe, eeKTPOCKON J03BONAE BHIHA-
YHTH 3HAK 3ApAAY HASNEKTPHI0BAHOIO Tina.

HArmo BHHAY POIMICTHTH IIKANY | 3AMIHHTH CMVKEH CTPLIKOI, TO VTBEO-
PHTLCA NpHIAA enexTpoMmeTp (Mman. 19.6, GL 3a Horo JonoMorol MoOMHA
BHAMIpATH eNeKTPHYMHWIL 3apA.
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L+ I % 1 +_)

O @ .|

Man. 19.6. Enexrpockon (£}, npusumn aii enextpockona (B)), enexrpomerp ()

3a JonoMOoTol eleKTpockKona abo enlexTpoOMeTpa MOMHA JOCHIIHTH Io-
MABHICTE (IRCKPeTHICT) enekTpAYHOrO 3apany. Poarnass manwaor 19.7.

90 £¢

Man. 19.7

Maemo gBa oqHaKOR]L eneKTpoMeTpH. OOHH 13 HUX 3apALKAITE, 1, AK BHIHO
3 MAJTIOHKA, CTPLIKA BiAXHIMIACA HA YoTHDPH noginkn (Man. 19.7, £)). Axumpoe
3 €AHATH [l eNeKTPOMETPH MEeTATeRAM TMRORUTHHKOM i3 pYUKoK, BATOTORIE-
HOK 13 fledeTPHKA, TO YACTHHA 3ADHAAY 13 sapAMMHeHOro e1eKTPOMETPA Hepe-
XOAUThL HA Heaapagxeani., 3 mamonka 19.7, @ BHAHO, 10 CTPLIKA KOMHOIO
ENeKTPOMETDA BlAXHANAACH HA ARl noglnkH. Tobro nouaTKOERH sapag saps-
JFKEHOTO eleKTPOMeTPA NOJALTHECH Ha ARl piBHI YacTHHR. ARIo0 pod’eaHATH
Ili eAeRTPOMETDPH i OAHH i3 HHX PO3pAARTH, JOTOPEHYBIINACE A0 HOrD KYIABKHR

PYKOK, & IOTIM, AK i B 0epmoMy BHOAAKY, 3'€JHATH I e1eKTPOMETPH, TO 3a-
PRI SAPAAMKEHOTO 1K TPOMETPA AHOBY NOALTHTLECH HA ARl PIEH] YACTHHN,

Armo aapaasene Ta HeaapajAmReHe Tiaa GvayTes plaHEX poamipis, To BH-
ABHTECH, IO eIeKTPHYHHEN 3apaA NOOLAHTECE TAKAM YHHOM, TI0 AposidHuK
i3 Giasuwiow naowew nogepxyi nadyde Giaswiozzo exexmpusnozo sapadyl La
ocofAHBICTE BHEOPDHCTOBYETHCH AMH SAXHOTY EAEKTPHUHHX NpPUIAMIE Bif
HAKONHYeHHA CTATHYMHOL eTeKTPHKH HAa 1XHIX Kopnycax. OCKiIsKH po3Mi-
pH demai Slasnn 3a poaMips OVIHHKIE # eleKTPHYHHAX NPHIAJAIBR, TO MAHMKe
Bech 3APAA i3 TLT nepeXonTs HA Semiaw. [Lasg 3aXHeTy 3ACTOCOBYIOTH MeTa-
Aepl npoBlAHMKHY, 3" eqHaHl 3 qobpe npoBigHNME wapaMy rpyvaTy. Takuil sua
JAXHMCTY HAZHBAIOTH JA3eMIeHHAM.

B Nepernave B 8-000aTKY CHUMYNALIO <EnexTpockons (19.3).
Lr =
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ﬂ HruM uHHOM MOMHA JOBECTH PEANBHICTD iCHYBAHHA EJIEK-
TPHYHOrD TOaA 7

E Hrx aMiHoOeThCA QI8 e1eKTPHYHOIO NOAH B pasi BigganeHss
BiJ e1eKTPHYHOrO 3apAAY, AKHHE Horo cTrhopioe?

E Yeranoen BignoeigHIcTs: Mid sobpakeHHAM eNerETpHvHOro noaa (A-T)
TA 3APAJAMM Tij, mo Horo yTeOp0OTE (1-5).

1 HeraTHeAHA 3apan 3 Jlea seraTuBni sapagn
2 IloapTHRHEEH 1| HEFATHBHHHA 4 IMoawrneuuil aapajg
IApAAH b [ea noauTHBHi 3apagn

ﬂ Henm zapajgoMm sapammedHo exerrpockon? IlverTa-
pOM MOKASAHO NOYMATHOBE MOJ0MEHHA CMYHOK.

B Bukonai 8 e-ponaTky Binecsasaanin (19.4.1, 19.4.2). |
= =

ONPALKOW IHOOPMALIKD

n JOOAREA, AK 1 Bee HHEe, MOCTIHHO NepedVEaE B eeKTPOCTATHYHOMY MO
3enMii, AKe NeBHAM YHHOM BILIHBAE HA MHTTEIISALHICTE OPrasiaMy Ta
MOMCe IPHABECTH A0 HeraTHBHHX HACHLAKIE. [loacHn, v axnil cnocid Mmo-
HA IMEHIITHTH BILTHE e1eKTPHYHONO N0AH HA OPradiaM ToaguHs. 3 10 4T-
KOBHX gxepen TisHalCA OLAkile Npo déepolokizamopii.

B HizHaficH, AK BHMIDAIH eleMeHTADHHH eIeKTPHYHNH 3aPpAS e1eKTPOHA.

OUIHW CEBE

B8 Bukonait B e-noaATRY 32BAAHHA N9 CAMOOLIHIBaNHHS (19.5),
i By




Baaemopin. Cwna. MNone. 3paEThkCR, BXE WOCH
noniGHe mu eyung. O, npuraganal Y 7 wnaci mu Bu-
aHa4Yany cuny TRXIHHA, Wo ale ¥y rpasirawifHomy
noni nig Yac eaaemoni Tina iz 3emnen.

L

|'rr-__
Tak, | nonpw T8, Wo rpasiTaliiHa B3aEMO0IR € MiX
YCIMA TinamKu, MW HABYMNWCA BAAHAYATH CHUNY TRXIH-
HA MK Jemned Ta Oxkpenim Tinom. MoxnMeo, mMox-

HA BUMIDAETH | CUNY nNexTRUYHO! BAAEMOON MiX OBO-
Ma 3apAaKeHUMI Tinamn?

[RocnaxoH |

IIna BEMIPIOBAHEA CHJH EJeKTPHYHOI B3AcMOAll MOMHA CHKOPHCTATHCA
pignopizenM obnagnagaam (aman. 20.1, E}L KOMI IOTEpHOI CHMYIAMIED
(man. 20.1, (33) abo Bxe OTPHMAHHMME Pe3yIbTATAME Jocaigis (mat. 20.1, £)).

Poagmencs vea:kEo mamoHok 20.1, 'B Ha noyaTky AocaiJlB eleKTPHYHO 34a-
pAEeH] TiAA, N0 MAJIH OHAKOB] 3apAan ¢, 6y poamimeni Ha sigcrani R,
I M BHMH giana cena F,

Y criabKA paszip aMIHAIN BeIHYHHY eleKTPDHYHOrO 3apaay B gocaigl 27 Un
amiannaca sigerass Mix Tinamu? Hk | v cxinekn paszis npe geoMy aMiHNTA-
cA cuaa F.7

Y criAbEH pazip aMIHAAH BiACTAHL MM 3apAJKeHAMHE TiNAMH B Jocaial 37
Ake sHAYEHHA ENEKTPHYHHY 3ADAALE v HboMY gocaimi? Hk i v ckinssn paais
npH nsoMy aMinnnacs cuna F.7

PhE
Coulomb’s
CEESTEIETY Law
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NpoaoexexHs man, 20,1

: = Xmo | Ak YRepe suMIpRE CULY EACKMPUNHOL 6300
.ﬂﬂ‘““"‘ﬁcﬂ modit? [lepm v Opo e JI3HATHCL, apo0HMO e JeAK]
yrougeHEA. Mu pRpBaay TepMiHEH elexmpuynui 3a-

pARd, exemenmaprul eaexmpuynui sapad, lakonn ana

COPOMIEHAA BRHBANH TinbkH TepMmina sapad. e e Tepmin mouxosuit enex-
mpuinui sapad. Ya c OpHHEHOIHOOBA BIAMIHHICTE V¥ IAX TepMinax?

Tepminom sapsd BAIHBAOTL HIIHYHY BEIHYHHY § — JHAYEHHA SJeKTPHY-
HOro 3apAay Ha Tini. Byab-akwil sapag HA Tini KpaTHHA eleMeHTAPHOMY
eEKTPHYHOMY 3apaay: ¢ = eN. Lle Tomy, o A08 JocAlUKeHHA eNeKTpHY-
HOl BaaeMoil, KONH He BAXMIHEBL posMipn §l inmi napaMeTpH 3apaiaeHOro
TiMA, BMKOPHCTORYVIOTE TepMin mouxosul erexmpuvnui sapad. TIpuragati:
BHBYAKYH MeXaHIYHI ABHINA, MH BHEKODHCTOBYBAMH TepMIH Mamepidaib-
Ha mMovykad, MAIYE Ha veaszi Oyab-aKe Tijo, poaMipH SHOr0 MAaNl NOPiBHAHO
3 BigcTAHHO. AHANOrIYMHO TOYKOBHMHE eMeKTPHUHEMH 3ADHIAME HASHBAIOTE
3apAAAeH] TLia, pOSMIpH AKHX MA]
NOPIBHAHO 3 BIJCTAHHIO MIMK HHMH.
Ierkonn copoeHO BRUBAIOTE TPOCTO
TEPMIH Japad, Hig ARHM po3yMIiOTh
CAME TOUMKOBHH eNeKTPHYHHH 3apaj

Q.

BaaeMoJiw TAKHX TOYHOBHX
EJeKTPHYHAX JapAIiE JoCAKVEBAR
thpannyasknit dizng [Hapas KyaoH.
¥ ceolx gocaigax KyiaoH BHHOpHCTAB
MANEHLK] sapag#eH]l KyAsKH (#xi
MO HA BEREANXATH TOUYKOBEHMH £J8K-
TPHYHHMHA 3apANaMH) i xpymuasni
mepes. Ix Gvmosy sobpameHo HA
mamonky 20.2.
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"'ﬁ NepernayL B 8-A00AaTEY aHiMauiivy Mogens aocniny |
- Kynowa (20.1).

o BepXHBOI KPHITKN CEAAHOTO IHIIHAPA NPHEpinIero TpyORY, yoepean-
Hi iKol pogramoBaniil npyxwnui dpim (1), npukpinneauii o pyxosmeu (2),
ARY MozHa obeprata. o npyaaoro Apory NiARiMeHe Jerke kopoxucio (3),
3 opgHOoro BOKY AKOro MICTHTECH Memaaesa kyavka (4). a 3 immoro — npomiu-
gaza (3). Yepea oTrip v KpAOILI HA cORIIAALHOMY TPRMAYI ¥V KPYTHJILHIL Te-
pesl MOSKHA BHOCHTH HAeNeKTPH30BaHY Kyasxy (6), ogHaroBy 3a poamipom
ig kyaskow 4. Ofeprawun BepXHID KPHINKY NHIIHAPA, HASNEKTDHI0BAHOK
Eyviaskow 6, ToprawTECA KVABKH 4. EnexTprunnil aapaj] posnoAllfcThCH
MM KvALKaAaMH nopieRy. BRACIINOK eleKTPOMATHITHOI B3AeMO il KopoMiC-
0 3 KYALKO 4 MOBEPTAETHCA | 3AKPYYYE APIT JOTH, AOKH CHIA NPYVAHOCTI,
1110 BHHHKJIA B HROMY, He BPDIBHOBAGKYE CUIY eleKTpHYHOI BaacMoail. Kyru
GAKPYYYBAHHA BHIHAYAKTHCH 34 JONOMOroK ABOX KA i3 rpagyVCcHUMH 00-
OIAKAMM: NEepIia — HA #epXHil xpuwyi (7), mo obepracThed, ApVra — Ha
DIUHIH NoBepXHi cKARANDZ0 yuaindpa (8).

Cnouatry KvioH 3"ACOBYBAB, SK 34JeHTL CHIA BaaeMoXil Big sBincrani
mix Kyvaskamy. Buasuaocs, 110 B padi aMeHINeHHA BigeTaHl v ABa, TPH, Y0-
THPH PpA3H CHIA BaaeMoall sbinkiyBanaca BIANOBIAHO B YOTHPH, 6B ATh i
micTHAZUATE padis. e gano amory apofRTR BHCHOBOK: Cliag siacmModil deox
mouKosux apadis ofepueno nponopyiiiia keadpamy sidemani Miw Humu:

1

'Fil'l E:.'.’ .

CrnaaHicTs eKCNEPUMEHTY NOAATANA B TOMY, 10 BUeHNH He BONOALE TOY-
HHM MeTOL0M BHMIDHOBAHHA JADAAY HA KVILKAX, TOMY HOMY JOBEJIOCHA 3ACTO-
CYBATH TAKHH npiiioM. CHOYATHY BIH BHMIPIOBAB CHIAY BIACMOML] KYALOK,
o Mann ograkoel aapaan. Ilorim go oariel 8 KyasoK (HADPHEAAL, 10 KYVh-
KH 4) riH TOPHABCA He3APA/MKEHOW EVALKOK TAKOND CAMOIO pO3Mipy, SKY
noTiM BiMANAER HA JHAYHY BifcTaHb. OCKiNBKH NPH HBOMY 3ADAJA PO3TOMLI-
NABCH NOPIEHY MM 0o0OMA KYALKAMH, JAPAS KVABKH 4 aMeHIIYBARCH BIBI-
i, I Kynon y¥e BHMIPIOBAR CHAY BIAEMOA1] MM KYJIRKaAMH, [0 MATH piaHi
aapaan. Bukonyioun aqochif xiaeka pazie, Kvios giflmos BHCHOBRY: cuag
erexmpuinol azaemodii apadia nponopyitna dodymxy smodyrie yux sapa-

die: F, ~|q,|-|a,-

¥ peavaeTaTti gocnipxedss KyioH BCTAHOBHE 3AKOH, IO 3roloM OTPHMABR

foro iM'4, a CHLAY B3aeMOIl] MK eTeKTPHYHO 3aPDAAKeHHMH TITAMH HAZHBA-
T -EJ'IE'R']"PH'].H{I-H], abo H_',"J'lﬂH_J: HBCHRKOK, CHJIONRY.
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Koediuient nponopuifisocri no-
Kasyve, L0 ABa TOYKORL 3apasH 0o
1 Kn, mo mMicTATECA ¥ BAKYYMI HA
BigcTadl 1 M oWHE BiA OQHOTO, BaA-
eMOAI0TE iz citoo 9- 10" H. Ak en-

FLED TU0 ROCICTS: POMICA CRIA -mwwm uﬁm #‘ﬁ-
3a IHHX FJHAYEHE PACKTPHYHIX ﬁ ‘m 0.3

3apAAie 1 BijicTaHEeH MiX HEMH 3HA- -

YeHHA KYIoHIBChRKOD coaml Oyviae iH-
mwuM, Ha enunay cHIH B3acMOoail
E.."]E]-ETF-FF[m{I ﬂﬂpﬂﬂiﬂ BIIJIHBAE Ta-
KOYE 1 CepeJoBHINe, B AKOMY BOHRA
nepebvealoTh. ¥ BAKYYMI CHIA Ba3aceMoIil Oviae Haibiasmoo.

dpepHH yBAry il Ha Te, o ¥V GOpMYTHBAHHIL 3AKOHY HIeTHCA NP0 MOV
ENAEKTPHUYHKUX 3apAgis. 3poavMino, 10 HA YHCAOBE JHAYEHHA CHIAH BIAEMO-
All 3HAK eNeKTPHYHON 3apAgy He BILTHRBAE, IPOTE HANPAMOK CHIH B3aeMoall
BH3IHAYMAETLCA CAME 3HAKAMA 3apanie (man. 20.3).

Man. 20.3. Hanpsasmky i B3AEMO0il TOMKOBWX 3apaaia:
ﬂ — OAHORMEHHKX; ﬂ — PIBHORMEHHKX

H Yomy 11, Kvaor, BHKOHVIOYH Jochia, Bve yIeBHeHHH, OO
SMeRTPHYMHHNNA 3apAK OMIHIOETECH caMe BaBivi?

E Hre npranaveHHa OPYAHOMO JPOTY ¥V KPVTHARHHX Tepe-
aax, mo epropucToeyeae 1. Kvaos v ¢roix gocninax?

H Homy v dopmyrnosarHdi sarxosy Kyvinoda cnig ofos’ A3K0B0O KOPHCTYBATH-
CHA TEPMIHOM «TOYKORHH 3apAas?

ﬂ AR aMIHATECH CHIA BIAEMOJIl ABOX TOUKOBHX 3apAflB, AKUIO BIACTAHL
i nuMu stinsmeTy erprul? Hxmo sapag komsioroe 3 Hux a3binsoTe
paBigi?
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YYHUCb PO3B'A3YEBATHK 3ALOAMI

SapAIH ABOX OJHAKOBHX MANEHBEHX KVILOK fopieHw0Ts —2 HKn i 10 5K .
Kyabkl npHeeny B KOHTAKT OJHA 3 0QHOK0, [IiCAd Yoro IX posseny HaA DOYAT-
KOBY BiACTAHL. ¥ CKIALKY PA3LE SMIHHIACH CHJIA B3AEMO/A1] MiX KyAbKaMi 7

lapo - Poag siairan
g, =-2uKn | -2-10"Ka | [ouarxkosa ciaa paaeMogii Mis Ky TEKAMNE BH-
q,= 10 aKa 10- 10" Kn | spauaetrhesd 3a QopMynow0:
ARA
% - i
3apaj HA KOMHIA KyAsll nicas JOTHEY CTAB 0AHAKOBHM:
-2.10" 4+10-10"

q= 4 ;qﬂ y = EJIE il =4-10" K». Bianomenns cum
F,_kalle|-R* _la|le| £ _210"Ks1-1010"Kx _, .

F R kq ¢ ' F (410") Ka* ‘

Hlmoniin: MOAYAL CHAR aMeHImATHECA B 1,25 paaa.

PO3B'AXW 3A0AHI
ﬂ B eneRTpHYHOMY NOMI PIBHOMIDHO 3apajxe-

HOI Kyal ¥ Touli A sHAXOARTLCH 3APAAHEHA A
nuanHEEa (Man. 20.4). Buxonai neit MATIOHOK &
V 30IIMTI 1 TOKAXH HA HROMY CHAY, 10 Oi€ HA +
NHEJHHEY 3 DOKY eJeKTPHYHOM D08 KVIIi.

Man. 20.4

E Pipni 38 BeAHYHHOW 3ADAAN ¢, | ¢, PO3TAMIORA- i
HO 3 obox Ookis BiA sapAa¥xeH0]l MeTANEBO KVl e @ i
HA OJHAKOBHX BicTanaXx Big Hel (man. 20.9). g,
Buronall el MAJOHOE V J0IIHT] 1 MOKAMKH HA
HLOMY CHJAM, M0 Ail0Th Ha sapamm ¢, i q,. Io-
pieaal ui cuan.

ﬂ Ha manwary 20.6 cxeMaTiuso sobpasxedo qea
TOYKOBL 3APAAH, poamiuieHi v BakyyMi. HEr
IMIHHTHCA HAOPAM | MOAVIL CHIH BaacMoIil
Mi¥ SApAIAMH, AKINO OHH 13 HAX NepeHecTH
YV HANPAMEKY, NOKA3AHOMY CTPLAKOI? Man. 20.6




§ 20. BUMIpOeEMD Cny enexTpUYHOI B3aEmogil

ﬂ Ha mamworaky 20.7 sobpameno posTalIyBaHHA |
TPLOX OAHAKOBO IAPAIMEHHX TL1 vV OpocTopi. @ @
Bra:xy npaBHILHHH XapakTep B3acMogl]l Mim 3

1 Y.

TLIAMH. @

ﬂ IMosicEn, K aMIHATLCA CHIA BaaeMOall ABOX TOY- -
KOBHX 3apaiis, AKI0 BiAcTAHL Mid HEMH 206ii1b- Man. 20.7
T Y 3 pazn?

ﬂ ITogcan, AK aMIHUTECH CHAA B3aeMOI1I MiHd ABOMA IAPAIKEHIME TOYKO-
BHMM TLTAMM, [0 MAKTL JADAAN § 1 —¢ | mepefyBaKTE HA AeAKIH BigcTaHI,
ARIL0: A) 3apA] KOMHAON 3 HUX 30iabATH v ABa pasy; 6) KomALR Ryabii
Aopartn sapajy 2q.

ﬂ Ofuncan BLICTAHBL MiX ABOMA POITAINOBAHHMMHE ¥ NOBITPI TOMKOBHMHE 34-
pagasMu 10 aKa i 3 aKa, axmo cuna ix saaemoqii crasosutes 24 - 107" H.

ﬂ JBa oIHAKOBHX TOUYKOBHX MOAHTHEHHX 3apaan nepedyBalTh: HA BiACTAH]
10 MM ogHHE B ogHOTO. 3apAIH B3AEMOIIIOTE iz cinow 8,1 - 10 H. Ba-
AHAY BEJAWYHHM IHX 3apATiB.

ﬂ EnexTpitHi sapagn Asox XMAap sianoeigHo gopisHwooTs 20 i —30 Ka, Ce-
penHsa Bigerans Mixk xvapaMy 30 kM. 3 #KO00 CHI0K BIAEMOAII0TE XMAPH T

m Ilsi MeTaneBl KYIBKH, KOMHA 3 AKUX Mae 3apan 107" Kn, ssaxonaTecs Ha
Bigerani 0,1 M ogea Big ogHol. ObuHCIR CHAY B3AEMOAI] MIMK HHMH.

m Buasau pifcTaHbs Mid JABOMA SAPAMMEHHMN KYIbLKAMH, AKII0 3apaAj
koxHol a2 #ux 10 eKan, a cuna saaemogii — 1 mH.

E Obuncnan cRAY NPATATAHAA M sapoM atoMa Bonrw it enexTporoM. Pa-
pive aroMa sogaa©0 0,5 - 107° em, sapaa Aapa pisEAi 3a BeTHUHHOK i Ipo-
THNEHNA 38 AHAKOM JADALY eleKTPOHA.

ﬁ Kopueryiounces sakonod Kynona, sanosan Tabamio.

F.H . guEa |  g.En R, m

? | 2102 5.10° 0,2
2.10° | ¢ [ s.10° | 02 |

2100 | 2-10% | ? 0,2
2.10*° | 5.10° | 5.10* | : |

B Nepernavs B e-A0AATKY CUMYNALT =Bruanyacmo 2axkoH Kynoxas (20.2).
L o

OUIHW CEBE

B Buxowail B e-000aTky 3aBOaHHA ANA CAMOOUiHIoBaHHS (20.3).
e



§ 21. A0CAIAXYEMO ENEKTPHYIHI

BNIACTUBOCTI PEYOBUH

Mpuragyew, konW MK BUBYANW TENNOBI ABMWEA, TO
3'AcyBsani, Wo € piadi BUAW NepefasaqHHa Tenna i wo
PI3HI pEY0BMHA NO-PIAHOMY NepenaTe TErnno.

>- '\_.—‘/-Tm:. | ocoBnueocTi NepeaaBaHHa TENna pisHuMK pe-
YyosuHamk Dynu oBymoBneHl piaHM XapaKkTepomM pyxy
| B3aemMoail YyacTUHOK peyosrHn. Llikaeo, 4 ICHYE No-
AiGHWA 38 A30K | B eNeKTRpHYHAX AEMLLEax?
T o

(Rocnmxoa |

Poaguence mamonkn 21.1 [ML Jleaxl 3 HAX vixe OVIH POSrAAHYVTI V IbLO-
MY DLAPYYHHKY, IeAK]l, MOXANBO, Tobl BigoMi i3 NpHPOAHMMHAX KYDPCiB, a HA
neaxknx sobpamxeso ob’exkTH 1 nponecH, AKi TH, MoxaReo, voissaem. Caopo-
Gyvit veramosnTe signosigmicrs mim samonxom (E3—00) ra onucom (1-6).
JBepHH VBATY, L0 BAPIAHTIE onmHcy Diasme, Hix Mamoarie. [Togymait, axnil
OIKC MAX0AHTE KLTEKOM ManwHEAM abo € aaierM. [Teperip croe npHOymeH-

H#A, MPOMHTABIIH maparpad.

1 ¥ meranax Kpucraniugl rpar yTEOPEH] MOSMTHEHUMH ROoHAMM, DOMIN
AKEHMHE BiIEHO XA0THYHO PYXAIOTECA e KTPOHN.
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2 lenviorTs pedosMHH (TBepai, piaki it rasyeari), Akl MaOTL sapAIM¥EH] YaC-
THHEM, 10 3JaTHI pYXATHCH BIHOPAJAKOBAHO OO0 BChOMY 0b €My TiL1a BHA-
CAIAOK edeKTPoOMArHiTHOL Ail.

3 lcHyoTh peuoBRREH (TRepIl, PLAKL il raayeaTi), sapagxeH] YACTHHEN AKHX
MOMCYTE THITE 3MIMYBATHCA BHACALIOK elekTpoMaraiTHol ail.

4 IloriTpsa, AKe 38 HOPMATEHHX YMOR MICTHTE eIeKTPHYHO HeHTPaALHE] MO-

JeKVYIH, MOMe 34 NeBHAX YMOB eJIeKTPHAVBATHCE — POSNONLIATH obaac-
Tl, AKI OVAYTH plAaHOHNMEHHO 3apAiMKeHl.,

5 Boaa 3a HOpMAITEHENX YMOE MICTHTE €IEKTPHYHO HEHTPAIBHL MOJTEKYIIMH,
¥ paai poaunHeHHS B Hill KYXOHHOI COM VTREOPHOKOTLCA HOHK, HKI 34 MeB-
HHX YMOB MOMKYVTE DYXATHCE VIIOPAAKOBAHO.

6 MeTtanw zag#an MICTATE BiLHI eeKTPOHN, 31ATHI PYXATHCA BOOPAIKOD-
BAHO BHACKLIOK eleETPOMATHITHOL Iil.

Ja AKO0N OIHAKON PEYOSURUE NOdIAANME Na RPosidnu-
ki, izoaamopu ma wanianposidnuxu? [posegeni Tobow
AoCHKeHHS NePeKOHYITh, 10 eJIeKTPHYHL BMTACTHROC-
Tl PEUOBHH ZANEKATHUMYTE Bif BHYTPIIIHEBOL GYA0BH pe-
YOBMHH, &, 30KPEMA, BiJ HAABHOCT] B HIN eNeKTPHYHO 3aPpAJKeHHX YACTHHOK,
AAATHHX VIIOPAIKOBAHO PYXATHCA BHACTLADK edeKTROMArHITHOL Ail.

da e O03HAROK pPeYOBHMHH NONLIAKTE HA NPOBLIHMEH, i30J8TOPH
(LieneKTpHEH) Ta HANIBIPOBLAHMEN,

[posiguukamMy € sei Meranu, ge-
AKl XiMiYH] COONVEH, BOAHI pPO3YM-
HH coJeil, KHCA0T, JYTiE, PO3MIABH
costell Tomo. IIpr:-m,g,HHHﬂu € i Tino My 06'emy Tina.
MOAUHN, AKe HA ABl TPeTHHH CKJA-

JAAETHCH 3 planHH.

Tomy B 3apfaHH] HAa NOYaTEY naparpadga o onucy 2 DiAX0AATE MATHHEH
21.1(0. 0. 0.

HaftkpammmMe npoBigHHKAME cepel Teepanx tin e merann. Ile obymosie-
HO 0CODMHRBICTIO IX BHYTPLINHLOL DY A0BH, A CAME HAABHICTIO BLIBHHX eJIeKTPO-
gin. 3a 3EMYANHEX YMOB ] e1eKTPOHN PYXAKTLeA XaoTnuso (man. 21.1, ()
Mi¥ BY3JIAMH EPHCTATIMHNX I'PAaT.

| i MNepernavb 8 e-A0NATKY aHIMALIRHY MOAENL BNeKTPONpOo-
we BioHOCTI MeTania (21.1).

PeuoBHHNE, AK] HE MAKTL BINBHHX HOCIIE eNeKTPHUYHOMO 3APALY, HAZUEBA-
KTh idoaamopamu (dleaekmpuxamu).
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Cepea gileneKTpHMKIB € TAKl, MO-

ARV AKHX CKIATAKTHCH 3 PI3HHX mm m
ATOMIB, IPH ULOMY POSTAIIYBAHHA B SKUX 33pRaM 38'Raadl i MOXYTE nULLE
iX TAKe, OI0 HeHTPH DOINOAINY mo-  SMILYBATMCH BHACALL0K enekTpoMartitHol
ANTHEBHOrO M HErATHERHOTO 3APAXIR b"ﬁ-

He 3DirawThed (DOAApPHI JleJeKTpH-

KH). 3a HOpMATLHHX YMOB pPVX TAKHX MOJe-
KVJ XaoTH4YHHNE, age obDMe:xeHHRH (BlAsHO OO

BCHOMY 00 EMY MOJEKVIH PYXATHCE HE MOMKVTE = " -
(man. 21.2, €)). lpore v eunagky soeHimALol 7

eNEKTPOMANHITHOL B3AEMOAll MOJEEYIH MO- I _,.-; :
HMYTEH POSTAIIYVBATHCE VIOPpAZKOBaHO (ODpogo- b

BHEVIOYH XAOTHYHO KoaneaTHeA) (Mman. 21.2, {ﬂj. pe 3

©
I .

__nepemnuh B 8-000ATKY CH-

e MynaUho «MNposigHnKK-oiene-
KTpMEKM» (21.2) Ta aHiMaLinHy
MOOens nonapu3aaull piene-
kTpukia (21.3).

€ niegerTpHEH, V AKHX TAKe IMIleHHA He € o—¢ 6—r
MOCTINHMM, & BHHHMKAE V BHOAAKY 30BHINTHROL
eJeKTPOMATHITHOI BageMmomil (HanpRkaag, a3a
eJIeKTPHAAII).

Ho gienekTPHKIB HAJMIEMKATD Vei raal 38 HOPMANBHHX VMOB, PiAHHN (rac, CIHp-
TH, ALETOH, JUCTILILOBAHA BOAA TOINO), TBePAl TLIA (CKA0, MIACTMACH, CYXe Jepe-
BO, namip, ryma 1omo). IIoslTpa TAKOK € JleTeKTPHKOM.

[Ipore, axmo yMOBH 3MiHKOHOTH-
CH, HAOPMKIAML i) Yac HArpiBaHHA, w- & "il‘.llll'l""m

B JiefeKTPHEY MOMYVTE BHHHKHYTH marepiany, ki m M
BinsHi enexTpHuHi aapaan. Tomy mﬁnmmﬂm
NoALT peYOBHH HA OPOBITHHKH 1 Jgi-

ENMeRTPHEH € YMOBHHM.

Cepen Teepaux gienekTpHiis icHye rpyna peuoBHUH, SKl MOMYThE TPHBEA-
JHH gac abepiraTH HAeNeKTPHIOBAHHH cTAH. Jl0o HHX HANEXHTE pAL OpraHiy-
nux (napadgin, OpxonuERA BicK, HeitnoR, eboriT Tomo) | BeopramiuRRX (cip-
Ka, bopEe cKa0 Ta iHIIl) pevoBRH,

lcHyE o TpeTs rpyia pedoBHH — HanienposidHuKL.

S8 HOpMANLHHX YMOE HAMBIPOBIAHHEK He MAE BRINLHHX eJeKTPHYHHX 3A-
pazie. Ane mig wac Harpigappa, onpoMiEesHA A0 JOAABAHHA TOMIIIOK A0
HAOIBTPOBUIHWKA MoxXxe BiabyTRCL poapHBaHHA 3B #akie (Man. 21.3), BHa-
CHALIOK 9Oro eNexKTpoH MOoe NOKHHYTH CBOE Micle, VTEODHIOYH JipKY.
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Takusm YyHHOM YVTEBOPIOOTHCH ek TpUYH] Hocll saps-
AV, PYX | KIIBKICTE AKHX MOMHA PeryiloBaTH.

-Hepermw 8 e-A00ATKY aHl-

wee MAWAHY MOOENL YTBODEHHA
BiNbHWX eneKTpodia | aipok
B HanienposiaHuky (21.4).

Ho BanisnpoBiAHEEKIE HANEXRATL 3HAYHO BlIbLme Man. 21.3
pedoBHH, HiM 10 NPOBIAHHKIS i gleNeKTPHKIE pasoM.
HamisnposiguuKaMH € pag xiMiysapx eneMesTis (Crainin, epmanin, Ce-
NeH) Ta feHKl cnoavVEH [okcHAH, cyaspbign, Teavpuan).

Heapasxawun Ha Te, 0 BAACTHROCTL HanienpoBlaHMEiE Ovan Binomi ao-
CHTH JABHO, INIHPOKO BHKOPHCTOBYVEATH IX CTAMH B CepeiiHl MEHVIOrO CTO-
niTTa, Mo COpHALO POSBHTEY MikpoenerTpoHiki. Ix BHKOPHCTOBYOTE V BH-
roToRaeHHl couaurux Gatapei, koMn'worepie, MmobinsHux Tenedonin.

Axuil pyx sapaimedux YAcMUHOK HAIUEAIOMd eAEKMPULHUMN CIipY-
mMom? Poarnaayri eleKTpHYUH] BAACTHROCT] PEYOBHH OB A34HI ¥V NepIIy 4ep-
ry ia ixeEb00 caexmponposidricmo.

EaerTponpoBIIHICTE MATEplany

JaNemATHE Big GaraTeoX YHHHHKIE, wmﬁm
JOKpPeMA HAABHICTIO BIABHAX enex-  CHVlY) — UE 3NATHICTE PEYOBUHN NPOBO-

TPHYHO IAPMMEHMX HacTHHOE abo mmwﬂm

MOMCIHBICTIO IX BHBLILHEHHA (111 Yac-

THHEH HASHBAIOTE HOCIAME CTPYMY), IX PYXIHBICTIO, A TAKOM B MiXMOIe-
KVIApHHUX 3B A3KIB, I'VCTHHH, HArpiBAHHA, OCBITIeHHA, BHeCeHHA JOMIINIOK,
POSUAHeHHA.

IMIporegemo gochin. HaeaexTpHayveMo Kyal Ha  eleETpoMerpil
(man. 21.4, £3). 3’eanaemo iforo a IFIAM KOHAVETOPOM METATEEHM CTPHHAK-
HeM. [lobaunmMo, 10 NepHA KINLKICTE 3APAIMEHNX YACTHHOKE (V IBOMY BH-
NAAKY elexTpOHIB) nepeiina CcTPHAHEM Bl OJHOIO NPHJAAY A0 1HINOMD
(man. 21.4, @-]. Kaxyrs, 1o v cTpH:KH] iICHYBAER ele K TPHYHI CTPYM.

Man. 21.4




§521. Aochigxyenmo eneKTpuvHi BAACTUBOCTI PEYOBUH

Mogymail, AK SMIHATECH Pe3Vib-
TATH gocmjay, HEKmo: a) obujasa
eneKkTpoMeTpi OVAYTE aapAaFeHl
OAHAKOBRO; D) MeTANeBHH CTPHKEHE
3aMIHHTH HA ILIAaCTMACOBRHI.

SANeXRHO Bl cepejoBHlla € ocoDIHBOCTI NPOXOEeHHA eleKTpPHYHOrO
CTPYMY, 30KpeMa YV MeTANAX, PLAMHAX | FPA3AX, ¢ HOCIAMH CTPYMY MOMYTh
OVTH BIALHA]L eIeKTPOHH, NOARTHEHL @ HeraTHRH] fonn. Ili ocobaueocTi ge-
TANBHIIIE PO3rAAHEMO 3rofgoM. ¥ HACTYVIHAX naparpadax poarnsaiaTiMemMo
OPOXO/UKeHHESA eNeKTPHMHON CTPYMY B METANEBHX NPOBIAHMKAX, V AKX HO-
CIAMM CTPYMY € BLIBHI ENeKTPONH,

ﬂ 38 AKOK OIHAKOK PeYOBHHRA NOIIAANTE HA NPOBIHHKH,
mienekTpHEH i Hamisnpoeigankn? Harean npueaaan npo-
BIAHHMEIB | JleMeKTPHEKILE,

E Homy sMeTann aodpe NpoBOJATE el1eKTPHYHHEI cTpyM?

H Homy Tennosnil pyx e1eKTpoHIE ¥V NPOBLAHNKY Heé MOXHA HASBATH BlekK-
TPHYHHM cTPYMOMT

ﬂ [NosgcHn, YoMy HATPAMISHWI PYX eeKTPOHIE ¥V NPORIIHAKY, 110 3" €AHVE
ABa 3apANMEeHEX Tiaa, mMeRAKe npumHEAceTRCA ! Illo, A TROW AVMEY, He-
obxigHo ANA ofep:HAHHA TPHBANOrO DeanepepBHOND eNeKTPHYHOTO CTPY-

MY B IPOBLAHHEY?

ﬂ Banuckarka — le eJeKTPHYHEH cTpyM?

BUKOHAW OOCNIAMEHHS

BHEOHRYH J0CALIH 3 JOTPHMAHHAM NPpaBua Deanek MHTTelaasiocTi!

ﬂ Poarasans magionok 21.5 Ta BEAYER, Vv AKHX BHIIAJKAX | B AKOMY HATIPAM-
KY NPOX0OARTHME eJeKTPHYHEAIN CTPYM 00 METANEeBil narnymi, mo 3 e iHYE

NBA 3apALHeH] eNeRTPOCKOIN.

29 99 99 99

Man. éLE




521, Aocnigxyemo enekTpuYHI BRACTUBOCTI peYoBUH

E Buroros npHeTpiil 118 BUIHAYEHHS, Ui € goMamai pedi npoeigankanmy abo
isoasTopamu. Ofaadxwanus: ceitnogion, 2 Migui ZpoTHKYE, EIEMEHT H{HE-
neana CR2032 (na 3 B), cxord (man. 21.6). JLosmroio « HIdKO0» I €AHAR
CRITNOMION A0 AOJATHOTO MOSIOCA eTeMeHTA MHBJIeHHA 1 aadikcyll cKOT-
yeM. 3 ipmoro Gory npREpine no datapeliEn cROTIEM OJHH MIUITHHH apo-
THE. JIpyriuf MigHHH APOTHE HAMOTAH HA KOPOTILY «HIMKY» CEITI0A1004.
InguraTop roroaul. [Ipaknagalt BLikHI KIHI JPpOTHKIER 00 PI3HHX peden.

. Man. 21.6
ONPALKOWN IHROPMALLIKD

JiaHamcs 13 JOJATKOBHX Aepen, AKY poib BIAIrpaTs HANIBIPOBLTHHKORL
KPHCTAIH ¥V PO3BHTKY CYHACHOI KOMII IOTEpPHOL Ta RgpoBol TexHikn, Poa-
AuEHcE Mad, 21.7. BHCIOBH NPpHOYVINEHHEA: AK DOR A3aHI MiX coDoD MIKPO-
i MAKPOCBIT; YOMY JIOIH 334 KOMI KOTepoM NPALKKOTL V 3aXHCHOMY 0aAai?
Crinkk# gacy morpibHo, Hod BHrOTOBHTH Mikpouin? Bignorial Ha 3anMTAH-
HA MyKal B Mepe:#i « [HTepHeTs TA HAVRKOBO-NONYVAAPHAX K YPHAIAX .

Man. 21.7

OUIHW CEBE

P BukoHait B e-000aTKy 2ABAAHHA QR cCAMOooUiHIoBaHHR (21.5).
-




§ 22. A0CAIAXKYEMO YMOBH ICHYBAHHA

ENEKTPUYHOTO CTPYMY

KOpOTKOYaCHWA ENEKTPHYHWA CTRYM Ham
BOANOCE OTPUMAETIA. A wo noTpiGHo apo-
Gtk Ana Toro, wob enexkTpUYHAR CTPYM
NpoxXoaue TDWBANWMA vac? ,)

[oenaxa |

Poarnsaus mamoHox 22,1 ado suxosail nogituaunit gocaia. ChopMyaioit yMoRl
ICHYBAHHA eJeKTPHYHOTO CTPYMY.

Namna ve = AOxepeno Namna

narrul'q_rgr__._ “"-"F'-*"_‘"A_r” — CBITWTE

BumkHeHD

.nluuﬁ&m _ﬁ_ i

Ja axux ymos icnye erexmpunnuid cmpym? Ymosn, neobxigui gas ic-
HYBAHHA CTPYMY, CX0M1 3 YMOBAMH NepeTIKAHHA BOAH. ARKmMO BLAKPHTH
KpaH BepxHLOrO DAKA, TO M A€ CHAR TAKIHAEA BOJAA 3 HROTO NepeTiKaTHMe
B HuxxHIA Dak. [Ilob poaa niew cHeTeEMOK pYXanacs DeanepepBHO, NoTpibeH
HACOC, AKHHA Depexavyeas 08 poay Haropy (man. 22.2, @}.

% s — ]

i .
Hanpsam
ENeKTpHUYHOro _
CTRYMY ’F&TT

PER0 CTRyMY
Man. 22.2 ﬂ

|
@; _



§ 22. foChigxyEMO yMOBK ICHYBAHHA BNEXTRUYHOTD CTPYMY

Tak camo i 114 eTeETPHYHOrO cTpYMY Mae OyTH npuunHa, ska b aMymuyea-
Jia HOC1l CTPYMY PYXATHCE VIIOPAAKOBAHO, TAKOK NPHYHHOW € 18 eleKTpHY-
HOTO NOJf, KA HAZAE PYXY 3apaAXeHHM YACTHHKAM, AKl MOMEVTH BLILHO
nepeMiATHCA B cepeIoBHITL, BIOPAAKOBAROTO (HANPAMISHOID ) XapaKkTepy.

Hns Toro mob gia enekTPpHYHOrO
noas Ovia nocTifnHow, HeodxiaHo 3a-
DeaneyyeaTH Ha OAHOMY KiHIi npo-
BIIHHEA HAJAIHINOK 3apajay NeRHOTO
3HAKY, & HA ApyroMy — HOro HecTa-
uy, Taxkui cTanmit posnogin 3apAgis
HA KIHIAX NPOBLJIHHEA CTEORINETHCH
TA MATPHMYETLCH W EPEAAME CACKMPUYHOZ0 CMPYMY.

lod mo npoBiIEUKY NPOTIKAB eNeKTPHYHHE cTpyM, Horo obnaea Kimmi
oia’ e AHVIOTH A0 Axepena cTpyMy. AKmo posiMEHYTH KOM0, CTPYM 3HHKAE.

I Mepernave B 8-A00aTEY aHIMaLiAHY MOAenNs YTRO-
e PEHHSA BNEXTPWUYHOMD CTPYMY B KON (22.1),

VMopaMy BHHHKHeHHSA i iCHYBAHHA ENEKTPHYHOrO CTPYMY € HAMB-
HICTE:

— BiNLHERX HOCLIB CTPYMY;

— BNeKTPHYHODD MOAA, JiA AKOTD CTROPIOE H miaATpHMYEe IXHI panpaMm-
JMeHUH pyX;

— IAMKHYTOM0 elexTpHuYHoro kona (uginicsoro a’egHasHas opoBofin
| EIEMEHTIE, AKHMH IPOXOAHTE CTPYM).

PoarnauyBiny YMOBH iICHVEAHHA eTeETPHYHOIO CTPYMY, BHHHKAE MHTAH-
HA: AK BHIHAYMTH HANpPAM cTpyMy? OCKiabKH BUeH] DOCHLIMVBANH elek-
TPHYHHH CTPYM LIe A0 TOI'0, 3K DVn0 foBeeHO ICHYBAHHA EIeKTPOHLE, TO 1C-
TOPHYHO CKAAJOCH TAK, [0 38 HANPAM eAeKTPHYHOIO CTPYMY NPHHMAKTH
HANPAM PYXY NOIUMUEHO FAPRONEHUX YdcMUHOK, TODTO HANPAM BiJ MO-
IUTHEHO Z3ADALKEHOr0 NOMKCA JHePeTa CTPYMY 10 HEraTHBHO 3aPALHKeHO-
ro (man. 22.2, (). Heapaxkawun Ha Te, Mo HaliuacTime BiTEHHMHE HOCIAMH
CTPYMY € eJeKTPOHH 1 IX HANDAM pYXY OPOTILIeaHHN,

CHrean, mo BRHHKAE V TPORIAEAKY, NPHETHAHOMY A0 JZKepela cTPYMY
(TofTo noABa NEKTPHYHOTO CTPYMY ), NOIIAPIETHCHE V MPOBLAHHKEY 31 INBHJA-
kicrio 300 THe. KM 3a ceryHAy. [llsMakicTs caMOro YIOpAZKOBAHOTD PYXY
BIILHHAX EMeKTPOHIE AOCHTL He 3HAYHA — mopaiky 107 m/e. Tobro cami
EJIEKTPOHH 3ANHIIAKTECA OPAKTHYHO Ha Micnl, Hx tare Mmoxmauso? Tobl qo-

BOANAOCH HA INELIBHOMY CTAJZIOH] «3ANVCKATH XBHAK BhomiBannLARKiBs 7
IHock nogibae BladyeaeThed | 00 Yac NOMAPEHHEA N6 TPHYHOTO CTPYMY.




§22. Aocnigxyemo yMOBW ICHYBAHHR BENEXTPWYHOTD CTRYMY

Hiznaemoca npo dmepena empymy. HaflnomupesimuMe Jaepeaasn
crpyMy € Ximiymi. [lepmie HaRnpocTiiine XiMiuHe IXepeno cTpyMmy, AKe He
BTPATHI0 CBOrMO OPaAKTHYHOM) JHAYEHHA H JoTenep, cTopus v 1799 p. iTamin-
cEENH (iank Aneccanapo BonkTa | Haaeak oMo raakBAHIMHAM eJleMeHTOM HA
YecTh OJHOrD 13 3acCHOBHHKIR BYeHHA

npo exexrpaxy JIyInel L ansaam. Franseamiumi m-nu wi: Hﬂ*—
Haijinpocrimuit  raasssamivmmil M—M peepena
eNeMeHnT MOMKHA BHTOTOBHTH, AKINO
BAATH ABI NNACTHHHE — IHHKOBY
i MigHY — H OOVCTHTH IX B PO3UHH
cipuaHol KHcaoTH. Mim niacTnEaAME
i ClpYAHOID KHCI0TOW BLADYBAIOTLCA
ximMiwHi peariii, v peavasTaTi AKAX
OAHA 3 MaacTHH HaAbyBae NO3IUTHE-
HOrO 3apajy, iHIma — HeraTHBHOO.
I} naacTHHH HAIUBAKTL £ISKMpo-
damuy (MONKCAME) IHepeIa CTPYMY.
Axmo nmonwcr a'€IHATH NpPOBLA-
HHEOM, TO 00 HEOMY MNpPOXOAHTHME
eneKTpHUHME crpym (man. 22.3).
3 YaACcoOM PANLEAHIYHWE @e1TeMeHT BH-

XOOAUTE 3 Jaay, OoCKLILKH JaKiHgy-
EThLCA 3ANAC PEYOBHH, HeoDXIAHAX A8 XiIMITHAX peakiii.

Man. 22.3

PlaHoBHAOM ralhBaAHIYHHX J3XKEpeil CTPYMY € SIeKmMPuUitl aKyMyaamopu
(Big NATHHCLKOIO CJAOBA «AKYMYIATOPEes — HarpomMajRysati). Hainnpocri-
WA ARYMYAATOP CKAAJAETLCH 3 JIBOX CEBHHIEBHX NMAACTHH (eneKTpojin),
BMilleHNX v po3unH cipuanol kAchnoT. o akvymMynsTop CTAB JIEKepenoM
CcTpyMY, lforo norpifHO 3apAIRTH. ¥ npollecl sapAKH BHACAIAOK XiMivHNX
PEAKIIN OOHH e1eKTRO] AKYVMYIATODA CTAE NOSHTHEHO SAPAUKEHNM, & ApY-
rmil — HeraTHeRO, [licns sapa/pxaniHsa AKYMYJIATOP MOMHA BHEOPHCTOBRY-
BATH AK CAMOCTIHHE JMepPeno cTpyMy. AKVMYJAATOD MPAIIE A0 TOr0 Yacy,
MNOKH CEHHIEB] MJIACTHHNA He BIIHOBRIATLCH J0 MOYaT-
KoBoro (uncroro) crany. IoriM aKyMyagTOp MOMHA
FHOBY 3APHAAHTH.

Hr aryMmyaaTopst, TAK 1 ramsBaHivyHl eneMeHTH
MoHA 00 egHYBATH B famapel (man. 22.4); akyMyna-
TOPHY ( @-] abo BaTaper ralbBAHIMHHX eneMeHTIE ( @}.

IpuxnajgoM DEepeIa eJIeKTPHUHONO CTPYMY,
B AKOMY MeXaHIYHA eHepria nepeTBOpeThLCH HAa
CNEKTPHYHY, € eaekmpogopna mawuna (Man.18.3,
¢. 139). Ilin yac ofeprassa [l auckis BiabyveaeTheA He-
NepepeHe po3gUleHHA eNeKTPHYHHX JapAJIE.




§ 22, oCNIAXYEMO YMOBK ICHYBAHHA BNEKTRWYHOTO CTRYMY

[MepersopedHs TennoBol eHepril HA enexTpUUHY BiAbyBAETHCH B MepMo-
eaemenmax (maa, 22.5, ﬂ'_l. HainpocTimHM TepMOoeIeMeHTOM € ABA CHAAH]
APOTH 3 PIGHAX MeTAME, AKIo BHArpiTH MICIE COAal0, TO B NPOBAHAKY Npo-
TIKATHME eeKTPRYHEAR cTpyM. OcobanBo eheKTHERHM V TEPMOSJIeMeHTAX €
NocJHAHHA METANIEBHX NPOBIIHEAKIE TA HAMBOPORLIHAKIE.

HepenaMi CTpyMY, ¥V AKHX eHeprif cBITIA OepeTBOPIOETLCA HA eflekK-
TPHYHY EeHeprin, € domoeiemenmiy — HANIBOPORAHHKOR] NPHCTPOI
(man. 22.5, ().

Man. 22.5

Bubip pxepen crpyMy ayMoeaeHunil cdepow IxX sacrocyeanHsa. Tak, B as-
ToMOoDinAX, AKI OpaAlioOThE HA ABHIVHAX BHYTPIIIHLOMO 3rOpaHHA, BHEO-
PHCTOBYIOTE JOCHTE BAXKKL, DpoTe gellenl KHCIOTHI AKyMYyAAToOpH] DaTapel,
noTpibHl AN8 eNeKTPHYHOTO OCHAIEHHA apToMobins: ap, MiACRIYVBAHHA
nagened, eNekTPHYHO] ICKPH CBIMKH aanaJBa"HHEA Tomo. B enxektTpomodl-
AAX AKVMYAATOPH BXeé MAKTE BIINOBIAATH IHINUM noTpedaM: OVTH DOTV -
HHEMHI, JErKHAMH, MIBAAKO SAPAEATHCE, JOBINO MPAIOBATH.

¥ mobiasanx TenedoHaAX BHKOPHCTORVIOTH Jerkl # DeanewHl MiTiH-HoHH]
AKYMYJIATOPH, A ANA ocBiTHeHHEA # obirpisy OVAHMHKIB, MHUBAfHHA NobyTo-
BHX NPHCTPOLE — JMHePeta eeKTPHYHOM cTPYMY 3 hoToeIeMeHTAMH.

Haosawi paepena cTpyMy cAyryiotTh An8 YTHO-
PeHHA nocmiiinozo cmpymy. Yol npoMucaosi @ no-
GyTOR] ENEKTPHYH] NPHAALH NOTPedVIOTE IMIHNOZ0
eAeKmpusHozo cmpymy (Opo el BAR CTPYMY TH -
anaemca v 9 kaaci). [na yTeopeHHEA TAKONO CTPYMY
BHEOPHCTOBYVIOThH MEHEPATOPH, eIeKTpHYHI cTaHIIL
(man. 22.6).

s -

Man. 22.6

IIEE S8 AKHUX YMOB BHHHKAE TA ICHVE eJeKTPpHYHHN cTpyM?
ﬂ Ar BHIHAYAIOTEL HANPAM eAeKTPHYHOTO CTPYMY?

ﬁ 1o sazHBaOTE KePeJOM eNeKTPHYHOTO CTRYMY !

Eﬂ Hazey BHAN JA:epea eeKTPHYHOIO CTPYMY.



§22. Aocnigxyemo yMOBW ICHYBAHHR BENEXTPWYHOTD CTRYMY

H Axi neperBopeHHA eHepril BiADVBAKTHCH B AEepenax eJeKTPHYUHOTO
CTpYMY T

E Y MOMAHMBO OTPUMATH EAEKTPHUHMA cTpyM Oea aaepena? [MoscHu HAa
NPHEIATAX.

H Ilo coinsHoro i Y¥M BLUIPIZHAIOTLCA TANTRBAHIYHHN eTeMeHT i agyMynarop?

E Y moxna obupneantn KK] barapeiikn, agmo BifoMo, Mo Ha i BHTOTOR-
neHHA euTpavaeTseda v S00-600 pasie 6ineme eHepril, Hid BOHA 3JATHA

BiggaTi v npoueci ceoel pobotn?

BMKOHAW QOCNIAMEHHA

Cropueraiics incrpyknieo a3 e-gogatey 08 (22.2) ta croHCTpYIOil
baTapeiKy. =

ONPALIION IHOOPMALLIKO

ﬂ PazoM 3 0JHOKIACHHEEAME /0HOKJACHHIAMYK opradiayvil i npoerean armin
« Obepexsrao, Gatapefixals . OnuraiiTe pisaux (3a Bikom, crarrio, npode-
Ciel TOMI0) AKgel Io4o IXHLoI oDIaHAHOCT] Opo YTHAL3aNi 0 DaTapeoK.
Yaaraneuirs agodyTi peayasTaT i npoasaniaviire ix. Hianafireca Gins-
e Mpo KoY, AK01 3aRJAK0T:E ANAK BNERHEYTL DaTapeifki.

E epepip pocrosipricrs imdopmanii B nopiepanexiilt tabnpoi 22,1,
3'acyil, axi Garapeiiki BHKOPHCTAHO B EAeKTPHUYHNX NpHaIagax v rebe
BaoMa. Jonosan Tabinio pAgKoM «343BHYAH BHKOPHCTOBVIOTE V ..#.
YUn gocraTEso imdopMmanii v Tabanl, mob nprAMATHE plIneHHA DI0A0 34-
OlAJAeHEA BATPAT Ha npaabanaa baTapedor?

Tabauyxs 22.1
Oawaxa nopie- | Bavapenxku
_ WWMWR | comsosi nywHi  niviesi |
Uina . Heaucoka | [lopoxwi3a consosi | Haiygopoxw 3 nopasmx
Benwuywna zapagis | Heaucoka | Buwa, Hixy COnsoBmMx | Hawnanwa 3 NnooamHix
Ha NoOMNCcax | | i |
Tepmix 36epiranns | [lo 2 pokis Ao 10 pokis . Nonag 10 pokia
OUuIHHW CEBE

B Buxowai B e-nogatcy 3aafanHa Ans camooliniosaxng (22.3).




§ 23. CKNABAEMO ENEKTPUYIHE KONO

"'FFI VXE KODWUCTYBANACA PI3HWMMKM CXEMAMK — ONA BA-
WHBKK, ANA CENANaHHRA KOHCTRYETODIR. TAakOW CXemu
MK BUEDPWCTOBYEANW Ha piuvx ypoxax. likaeo, Ha-
CEiNbLEW cknaaHo Byae NpauioBaTv 2 nNeKTPUYHHUMH
cxemamin? Xouy cnpobyeaTti CAMOCTIRHO HaAKPECNHTH
Cxemy enexTpuU4HOro kona!

RocnaxA |

Poaguences manosox 23.1. 3puuafiHuil enexTpHYHHA AIXTAPDHE MiCTHTB
TAKL eMeKTPHYHI eleMeHTH: Jxepeno cTpyMy (faTapeiika), eTeKTPHYHY JTAM-

ny, NpoBiiHl KOHTAKTH (2" eAHYBANLH] NpoBoAR), BHMHEKAY. YoMy, HA TROWD
aymey, y sunaaky (&) xixrap ge citnrnea?

Ina roro mod Npamoeann efeKTpRYH npraags, norpibHo J0TPEMYBATHCE
VMOB, 38 AKHX eJeKTPHYHHE CTPYM MAE€ ICHYBATH B DOTPIOHHHE 4ac 1 B 00-
TplbroMy Micoi. Jins 0soro KOpHCTYIOTHCA CAEKTPHYHHME CXeMAMH, HA
AKHX NO3HAYAKTE eJIeMedTH KoJia. Poariaes YMOBH] NO3HAYEHEA eJIEMeHTIB
nixrapuka (rabn. 23.1).

Tabauur 23.1
Fanssaniv- | _ | S ,
HAR ene- BumMumkay u=] s !
eneMeHTIB namna npoBoaH

— | - o R

Poanuencek yeaskao cxemn (man. 23.1, €3, @)). 3sepun yeary, v noasgavensi
raJLBAHIYHOrO eJeMeHTY HOSHTHEHRI Noa0c NOIHAYEHO NOBIICID PHCKO.
flxa ai cxem (), 2a reow aymry, signosigae nixrapuky, mo esitursca?

MNpoeigHwA BaTtapeka EnexTpuuna
) roHTaky namna 6]

Man. 23.1




§ 23. Cnafaemo enekTpUYHE KONO
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Hiznaemoea npo ymosue 300paNeHHRA, WO IACMOCOSYIONb HA EReK-
mpuinux cxemax. byas-axuil enekTpuaHEl npreTpiit — MobinsHEEA Tene-
roH, MiaaHmeT, HOVTOVE, JIXTADHK, KaBOBADKA, dapH asToMobLis, ellex-
TPOMODLIL, MOHOKOJAECO — MAE NeBHHH HaDIp oDOB A3KOBHX CIEKTPHYHHX
eJIEMEHTIE, AK1 MAKTE OYVTH 11 €AHAH] BIANOBIAHEM YHHOM. TaKl 3'eJHAHHA,
AK NPABHIO0, HASHBAKTE eAeKmMpPpuiHuUM Koaoxm. Mr poarnsaarameMo Ham-
npocTimi eneKTpHUYH] KoOIa, A0 CKAAZY AKHX BXOAATH: JUKepeno CcTPYMY,
COOMHEBAY] eNeKTPHYHOL eHepril (eneKTpHuYH] naMny abo iHm npHeTpoi),
HHHH]{H"Ti. JAJH HEMHEAHHA Td BHMHAKAHHA @NeEKTPHYHOINO CTPYMY, K TR -
MIpOBANLH] OPHCTPOL, 3" €AHAH] M1 coDOK IPOBOIAMM,

BazansuMm € nesHAN MopAJOK 3 €IHAHHA JeMeHTIB eNeKTPHYHOTO KOJA.
Tak, exerTpuaaHil cTPYM MAE OPofiTH 3AMKHEeHE KOO0 Bl DO3HTHEHOIO MO-
ACA AXMEepPeA CTPYMY A0 HeraTHEHOro. HenpasmnnmHe 3'€fHAHHA FAJLBA-
HiyHnX exemenTis (man. 23.1, () He cTROPIOE NEPEPOINOALTY ENEKTPHYHHX
3APAJNIB HA MOYMATHKY i B KiHIIL eleKTPHYHOTO KOJA, A OTe, BiADOBIAROL Ail
eNeKTPHYHOTO NoNA, AKA O aMYVIIVBAIA PYXATHCE eTeKTPOHH.

Conocobn a'efHAHHA eNEKTPHYHNY IPHIAKIE ¥V KOA0 300DaK VIOTE HA Kpec-
NeHHAX, AK] HASHBAKTE eaekmpuvnumu cxemamu. [lppnagn Ha cxemax 3o-
OpayIoThE YMOBHEMHE No3HaYeHHAMA (Man. 23.2).

Man. 23.2. ¥YMOBHI NOZHAYEHHA ENeMeHTIB
ENeKTPUYHKX Kin:

1. =4 * T, _43]._ 1 — ransBadiMHWUA anemedT; 2 — Darapes
ol e ransEaHMHAX anemaHTia; 3 — 3'EnHaHHA
—*|----*|—+ - nposoals; 4 — nepetvs nposoaie (ODes
— 3'eAHaHHK); 5 — 3atvckavi Ane nia'eaHaHHA
» 9 CNOXWBAYE BNeKTPUYHOrD CTpyMy (Knemu)
| 10. D:[D 6 — BUMMKAaY (enexTpuyYHMA Kmo4);, T —
engxTpu4Ha namna; 8 — enexTpidHuiA n3si-
o o 1. —(Ar——— Hok; 9 — NpoBIAHMK, WO MaE ASAKWA Onip
12 T (peaucTop); 10 — HarpisaneHWA EBNEMEHT,
RS 11 — enexTpORMMIDIDBANLHWE NpUnan (am-
nepmetp), 12 — enexTpoBuUMIipIBANBHKWA

npvnamn (BoNsTMETP)

L S o

_rrl'l-
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BHKOpDHCTAHHEA NEKTPHUYHHMX CXeM JA€ MOMUJIHBICTL KoMOawkTHo 3obpa-
AMATH HABITH JOCHTE PPOMIZAK] eMeKTPHYHI KOJA, [0 3HAYHO DOJErimyve po-
foTy iHMeHeplB, KOHCTPYKTOPIE Ta (paxiBiis 3 oCOVIOBYBAHHA | PEMOHTY
eeKTPHYHEX NPHIALIR,

Hisnaemoca npo nocaidosne i napaieavie nidKAOLEHHA cnoxueavis
y xkoai. PoaraaHeMo eleKTPHYHE KOJ10, B HKOMY OJHA 38 OJHOK NIAKANYeHO

ARl esnekTpoaaMnH,. Take 3'€HAHHA CHOMHBAYIR HAZHBAIOTE DOCAIJOBHEM
(man. 23.3).

JREPHH VBATY, OO0 [NOCITLIOBHO -
3 €qHAH] 1 ranbBAHIUHI ETeMEHTH.

Axme namne nig'eHATH Tak, AK
aobpaykeno na man. 23.4, ), 1o Take
3"€IHAHHA COOMHBAYIE HAZWBAKTL IIA-
palenbHHEM. ¥ [bOMY BHIAAKY KOJIO HA-
aUBAOTE poaraayvaenusm. Horo cxemy
aobpaxkenc na man. 23.4, ).

¥ poaranymennx konax (man. 23.4, B))
€ TAK 3BaAH] BY3JMOBlI TOUKH, ¥V HAKHX

3'eAnyIoOThCcA TpH i Ginsmme npoeogn. Man. 23.3. EnexTpuyHe kono
ByanoBl TOYKH pO3gLifloTh eNeKTpH- 3 NOCALAOBHMM 3'EQHEHHAM CNO-
He KOJ0 HA oEpeMi riakm. HMHBEYIB | IKEPEen CTRYMY:
o . ﬂ — CBIThMHA,
[lapanensHo ModkHA OiJ'€fHYBATH i (D — enexTpuuHa cxema

mxepena crpymy (man. 23.5).

N |

- +

e P = "i—|

q g h .

8 x © ——
Man, 22.4, EnekrpryHe xQno 3 napanensHmnm

3 EHAHHAM CNOoXKUBEaYIR:
€) — caitnuna, ) — enexTpuyna cxema

a NepernsHe B 8-A0AATEY aHIMALIAHY MOOE Nk ENeXTPUYHOND Kona
w3 NOCAMOOBHWM | NADANENBHMM 3 &AHaHHAM cnoxmreaLis (23.1).

. o norpifno g8 icHYBaHHA ENeKTPHYHOTO CTPVMY B 10K -

TPHYHOMY KOMi?

.'f:_.l Hakpecnn 8 aomuTl TADAHOW. 3anwinH HA3IRY EJIeMeHTA
KOJA ADD HAKPECIH HOI'D YMOBHE NOJHAYeHHA.

ah)




§ 23. Cnafaemo enekTpUYHE KONO

MansBaHI4HMA
aneMeHT

MNpoeigHmx, WO Bunnkay
MAE OEesKA onip {enexTpIvYHWA
(pesncTop) WO )

ﬂ Haasit ocHOBHI eneMeHTH EJEKTPHMHOID KOJIAa,
aobpaxeroro Ha MaMIOHKY 23.6. -

l ~_ 5T

Man. 23.6

PO3B'HHN SALOAMI

ﬂ Enexrpiuude ®Kono CHKIAMAETHLCH ia gmepena crpyMy, ABOX KIWOUYIB Ta
AaMie. HEHE BHrAAA MATHME CXeMa, AKI0 OJHREM KI0YeM BMHKACTLCA
TIABER JaMIa, iHIIHAM — TIIBKH J3BiHOK?

ﬂ Hakpecnan MOMIHEL cXeMH eleKTPHYHRX Kin, o cKAaaaonTeed 3 DaTapel
raTbBAHIYHHX ENeMeHTIB, eeKTPHYHOL JaMIH, eleKTPOABHIYHA, @/1eK-
TPHYHOTO JaBIHKA 1 KIYAa.

BUKOHAW RAOCNIAXEHHA
Bugosyii 1ocaiam 3 10TPHMAHHAM NpaBna Geanesn MUTTELIATBHOCTI!

ﬂ Otaraduanns: asl enexrponamns, sl OGatapefikm, BHMHEAY Ta
3 eAHVBANLH] nposoan. Poaaunencs cxemMu, sobpaxxeni Ha manioeky 23.7.
Copormoayit, v aroMy BHnaary Gyze orprMaHe HaHACKpagRime cBiTHO.
[leperip croe NpEOVIIEHHA HA Jocaiul.
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B (=)

| Nponoaxexsya man. 23.7

E Poaaneucks cxemy (Man. 23.8). Hk norpibuo nig eguarn saMnoy, mob oj-
HHM KJHYeM BEMHEATACH OQHA JaMna, iHmaM — apyra? Hakpecan cxemy

it nepesip @i, Akl me sapiaHTH BMUKAHHASA | BUMHKAHHA JAMI MOME 34-
OpOHNOHYBATH, AKIO0 JAMHIIHTA Te caMe obaagHanaA (Man. 23.8, B} abo
AKIO 36iALMITH KiaskicTs naMn go 6, a Gatapeit — a0 3 (man. 23.8, ()7

g

e

b
.

6

Man. 23.8

-‘ BukoHAR B e-A00aATKY BLASO3EENAHHA (23.2) TA Nnepernaib CumMynsu
we  «EnexTpuuHe kono- (23.3).




P o o N

Mi a'scysany, #K MOMHaE 3I'€OHYBATH ENeMeHTH
" | EenexTPU4HOro Kona. He 3MIHMTLCA CBITIHHA namnu,
RAKLLD A A0 Hel npueaHan we 10 namn abo HaBI. |
100, sk y ripnanai? Yu tpeba mexi AnA UsOTD B3ATH
Ginswe GaTapedox?

.- _______________________J

Poaauenck ManoaoK 24.1. M#u yae nopiBHIOBAIH HHDPKVARILIK BOAK i3 npo-
TIKAHHAM eJeKTpEdHoro crpyMy. [IpogoraMo nopiBHIOBATH 1 POAMIPKOBY -
BATH. BHCTOBH CBOI NPANYIIEHHA OO0 MOAIHENX aMIH ¥ poboTl aobpame-
HOl HAacocHOI cTaHmil. Yn enaneac Ha poboTy BOAAHOIO KOJdeca IMBHAKICTS
noroky sogan? Hy, HA TBOW AVMHEY, SMIHHTLCH NOTIK BOMH, AKII0 BepXHIH
Gax nmigaaTe me sume? [Mlo siabyaerses, AKIIO 3BYIHTH Moaobi, SKAMMK
reue poga? [leperip crol npRNVIIeHRA, TPOYHTARINA maparpad.

Bumunxkay-
_ﬁ_ |
Hanpsam
enexTpUYHOro
CTPYMY ﬂ -

I
o ]lﬂ,ﬂ-:epenn CTPYMY

Man. 24.1

Hiznacmoca npo cuay cmpymy. AKIo aeyvanTi om0, AKAMH Tedye
BOJIA, TO OMEBNAHO, [0 HA NMPHYMHY NMOTOKY 1 Horo HANPAM Ie He BILTHHE
(oA Tewe BHACHLIOK 3MiHH piexHie poamn). Ha saransHyY KiAdbKiCTE BOOR e
Tarko He BanHe. [Ipore aMiHATRCA IIBAAKICTE DOTOKY (KiABKICTE BOOH, 100
OPOTIKAE 34 OMHHILK YACY), [0 BILTHHE HA IHTEHCHBHICTL 0DEPTAHHA J00A-
Tell Koneca. AHANOTIYHI nponecH BiADYVEAIOTHECA | B KOJI eTeKTPHYHOTO CTPY-
My. BermamnHO, aHANOTrIYHOK MBAAKOCTI DOTORY, € iaHYHA BeJIRMHHEA, L0

XAPAKTEPHIVE IIBAAKICT NPOXOMMeHHA eJeKTPHYHAX 3apAAiE Yepes nomne-
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peurnit nepepis nposiganka. Taky BeANUMHY HASBANH cuaa cmpymy. Ledh
TEPMIH BHHHE 3a40Bro 40 TOro, AK OYJI0 BCTAHOBISHO IPHPOLY eleKTPHYHO-
ro CTpyMmy, 1 € Ao HeRJANHM, OCKINLEKH HIAKOPO BIAHOMIeHHA A0 «CHIH»
BlH He MAac.

AMnOep € OCHOBHOK OJHHHIEH o = | ) b
Mimxuapoagsol cHcreM. Hazsana ns -m ﬂlﬁ mmmq_
OAMHHIA Ha HECTE BLIOMOrO Qpan- i crovm y KONl | AopiBHIcE BIAHOWEHHIO
nyvaskoro qianra AHape AMumepa. ENaKTRUYHOID 3apRay ¢, Wo NpoALIoS Yye-

[llo6 yapnTan cTpym ciaow B 1 A,  pes nonepessuit nepepia nposigkwea, 40
napefemo ‘rtari gadi. Beaneusow  YAcy HOro npoxamkessn ¢ Cumy cTpymy
AR NOJAHA € cRaa cTpyMy 1 MmA mmm nire-

(1-10* A), a cina crpymy 100 mA PU"-" I 1@ BuHak@0TE 33 M
(0,1 A) Bxe NPHIBMINTE A0 cepiloa- I = ﬂil:l'“'lllllilnli " ! & aie

HHX VpaxeHb.

fAx epauo ia rabannd 24.1 B kianl | TER ”‘---

naparpadgma, ana poborn nobyToBHX
npuaagis norpidbHl TaKl 3HAYEHHA CHAH CTPYMY, [0 3HAYHO NepeBHIIVIOTH

DeanevyHl A0A MTHOIHHE HODMH.

Hisnaemocs npo eaexmpuuny sanpyzy. OueBuaHo, AKIO abinbiuinTi
BHCOTY, 3 #K0l Ovae NagaTH Boja, s0LIBMHTECA « poDOTOSAATHICTE NOTORY.
Axi aminn sigbvayreca v pasi aminn pisnis poau? Mo 6insmow € piannns
BHCOT, THM Giapmy pofoTy BHKOHYE CHIA TAMIHHA Mg uac nagiHHA BOAH,
i TuM Ginemow e eHepria BogAHOro noroky. Hxmo pieai soau 6yAVTE OIHA-
KOBHMM, TO BOJA CTOATHME ¥V onobax, OpHYMHY 14 11 DepeMIMeHHA HEMAE,

B enextpruHoMY KO BENHYHEY, AHATOTIYHY DIaHUI] BHCOT, HATHBAKTE
Hanpyzoo, 3" ACYEMO AeTANbHiINe, 1m0 TaKe HAnpyra. [Ipmimaon eterTpry-

HOTO CTPVMY B KOJi € HAABHICTL eJIeKTPHYHOM NoOJNA, Mg i€ Axoro slaby-
BAETLCH NEePeMIEHHA MeKTPHYHONO 3apajay. EnekTpHute noJle CTROPIETS-

CH Q:epesoM CTPYMY.

[Ilob mogaraTR BOAY HAa DIABINY BHCOTY, NOTPiDeH DOTVHIIINA HACOC,
VY BHIAJAKY eJeKTPHYHOTO KOoJA — NoTY3HIme pxepeno erpyMmy. Iig giewn
ENeKTPHYHOTO NOJAH, L0 CTBOPIETLCH IKepeaoM CTPYMY, JapAfMeH] Yac-
THHEH PYXAWTECH no npoRlaanky. Ilpe nroMy sRKoRVeTECH poboTa 3 nepe-
MimeHHA 3aapamMiBe. e cRiAYATE Npo Te, 0 FONOBHY POTE ¥ NPOTIKAHHL eTeK-
TPHYHOTO CTPYMY B NPpOoBiIHHKAX BUIIrpae eleRKTPHYHE OoJie, CTROPIBAHE
AsepenoM crpymy. Jlna XapagkTepHCTHEH e1eKTPHYHOMO MOJIA i BBOAATE i-
IHYHY BEIHUHHY — HANPYTY.

Mozaneo, TH uve/ayvaa Bapaa «Obepe:xno, BUHCOKA Hanpyrals. ¥ nso-
MY pazi cNORO «BHCOKAs NOAcHIOE ToH (arT, mo YyuM DIk € HANpYra
HA KIHIAX ALNAHKH Koaa, THM binsmy pofoTy BHKOHAE CHAA, 10 fie 3 oKy
EJEKTPHYHOrO Doad AaA nepesimenss sapagy 1 Kan. Ananoriuso a noroxkoM
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BOMM: UMM BHIOW € pisHHLA pisdis Bogy, THM Ginsmy pobforTy BHKOHAE CHIA
TAMNIHHA T4 Yac DAJIHHA BOAN Macow 1 Kr.

Hazpaua oA ogHHHIIA HA Y£CTh H npyra voltage hiau\Ha BEnNM-
= [ ] [ | [ 1 =y,
BlloMOro  iranificekkoro  plamEa Ha, WO Mh'ﬂ“ nane |
Aneccaszipo BoabTa. 1 BoABT A0piB- BUIHAYAETLCS BIHOWEHHAM POBOTM Enex-

HIOE TAKLH eNeKTPHYHIA HANPY3l HA  ypuyHoro NORA Ha NEBHIA AnaHL xona no
KIHIAX DPORIHAEA, 38 AKOI poboTa | enekTPUNHOND 3apay, WO NPoRLIoS No Wi
3 NmepeMillleHHA eJeKTPHYHOrO 3a-  AiNAMLL. mmmﬂmmm
pany B 1 Kn mo wiit giaseani npopig- |~ THHCLKDIO -lﬁ‘lﬂﬂllﬂ U 7a BM3Ha4a0Th 3a

HHKA JOpiBHIOE 1  DHOVIL: . Oiestion
e s

1Kn mimﬁhﬂi&

Piani gsxepena cTpyMy XapaKTepHIVIOTECA pOBOYOK HATIPYTOR.

[lob orpamarTi Ginsmi HANPYIH, raabBaHiuH] eNeMEHTH, AKVMYJIATOPM,
TEpPMO- | POTORNEMEHTH 3 EAHYVIOTE ¥V DaTapel.

Awmpo Tpeba ofgep:xarH DLILIMY HANpPY-
I'y, BHKOPHCTOBYIOTE NOCHIA0BHE 3 €AHAHHA
exementie (Man. 24.2, £3): oxpemi enemen-
TH OPHEIHYIOTEH OJHH 10 OAHOM PiSHOHMEH-
HHEMH DO CAMI. H]-'.',.I'.[[ﬂ XOUVTE OAPPAEATH
aAepeno, mo gae Gianmuil cTpyM, BHEKO-
PHCTOBYHTE NapalelbHe 3 €JHAHHA eJe-
MeHTiB (Man. 24.2, ﬂ}f OKpeM] eIeMEeHTH
3 EAHVIOTE ¥V DaTapey ofHOHMeHHHMH [0-
MIOCAMH.

Hrumu npuradamu sumipooms cury
cmpymy U wanpyzy. Cuay crpyMy B Komi
BHMIPIOIOTE 34 MONOMOIOH CHEUiANBHOrO
opuaaay — amnepmerpa (man. 24.3). Bin-
Haltaw HAa c. 168, A Do3HAYAKTE AMIEp-
METD HA eIeKTPHYHNX CXeMAax.

Man. 24.3. Amnepmetp: £) — nemonctpauiinmi, ) — naBopatoprwii
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Ocrinbky 3a saKoHOM abeperKeHHE EAEKTPHYHONO 3apAAY KilskicTs 3a-
PAALE, 10 HAAXO0AHTE B KOJO0 3 OJHON 3 DONKNCLE Jepela CTPYMY, J0P1IEHIOE
KINBKOCT] 3apAjip, 10 DOBEPTAKNTHCA HA APYIHH NOJgI0C JA3Kepena, TO cHAA
CTPYMY OIHAKORA B PIaHEX AIAAHKAX KOJA 13 MocHigoBHO 3 € IHAHAX TpRIa-
aie. Tomy, mob BAMIPATH CHAY CTPYMY B TAKOMY KOJl, AMIIepMeTD MOAHA
BMHKATH Vv Dvab-AKoMY Micul. [la8 nsoro Tpeba « pos3ipBaTHs KO0, 1 B OpO-
Mi¥OK, [0 YTBOPHTLCA, BEIMKHYTH AMIepMETp 3a AONOMOroK ABOX KIeMm
abo aaTHCKAYIR, PO3TAIIOBAHMX HA Horo kopnvel. TaAKe BMAKAHHA V KOJI0, AK
TH YV#e JHAEll, HASHBAKTE NocaigosHAM. BMEKaAKOYH aMOepMeTp B A0BLIL-
HHX MiCHAX K04, Deperoralica, Mo Horo nokasaadas OVAVTL OHAKOBHMH.

[Ha— a1

R H

Ha npakTHIl BHEODHCTORYIOTE PidHl aMnepMeTpH. 3a IXHIMH IKATAMR
afo IHINAMH NO3HAYEHHAMH BHAHO, HA AKY HANGIALIOY CHAY CTPYMY BOHH
pozpaxosati. [TepesMIyBaTH IO CHAY CTPYMY He MOMHA, 60 npuiag Moxe
dgincyearncA. BUKORYVIOUH BEMIPpHOBAHHA AMIIEPMeTPOM, CALA JOTPHMYBATH-
A e H TAKHUX NpABKI:

« BMHKATH AMIIEDPMETD B KOJ0 NOCALNOBHO,

¢ NOTPHMYBaTHCA NoagpHocTi nigknwouenas, Tofro 10 KIeMH DPIIALY, [0-
ZHAYEHOI 3HAKOM «+e, ] €IHYVBATH NPOBLI, 0 BHXOAHTE BiJ HO3HTHE-
HOT'O NOJIOCA JDKepela cTpyMY

v HE MOMHA i €IHYBATH AMIIEDMETP ¥ KOJO, ¥V AKOMY BiacyTHIN cnoxueay

CTPYMY.

Ha npaxTinl Takoxd BHKOPHCTOBYIOTE AMIIEpMeTpH 3 HudpoBHMHE IHIHKA-
TOpAMH, A TAKOK KLno-, Miti- Ta MIKpOAMIePMETPH.

Ina BEMIpHBAHHA HAODPYIH BHEODHCTOBYHOTH CHENiANbHI npHIagH —
aotsmaempu (man. 24.4). Biggaiian Ha ¢. 168 K n03HAYAKTE BOJALTMETD HA
E'J]EI{'I']]I{":I HHX CXéMAaAX.

Man. 24.4. Bonbtmetp: £ — nemouctpauinnmi, ) — naGopaToprmia

OCcKINLKH eAeKTPHYHA HAOPYra XAPAKTEPHIVE «pODOTOIAATHICTE EIeK-
TPHYHOTO MOAA Mid ABOMA TOUKAMH, TO BONLTMETP, HA BiAMIEY Bil aMmep-
METDA, BEAKYAETLCH B eleKTpHYHe Koao Oea floro pozpusy. BoasrMerp npu-
€AHYIOTE DAPANENBLHO 10 TIE]l MAAHKHE, HA KIHNAX AK0l BHMIDHIOTE HATIPYTY.
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A 1 v BHDAAKY 3 aMOepMeTpoM, DiIKMOUYaUYl BOALTMETD, norpibHo
CALAKVBATH 38 DONAPHICTIO, [1AA BHMIPIOBAHHA HAOPYIH HA IOTIOCAX AMepe-
JA CTPYMY BOALTMETD IPHEIHYIOTE SeanocepeiHLO 10 KIeM JXepena.

.

Tobi HeoaHOPAZOEO JOBOAMNOCH BUBYATH | DOBTOPHBATH Npasuia beane-
KH FHHUTTeAIANBHOCT], 30KpeMa moio poboTH 3 eAeKTPHYHHME OpHIAJAMM
| npreTpoaMyA, i GaunTH Takl 3acTepemanni Ta indopmaniini noaHaveHnn
(man. 24.5). 3pepun yBary, mo oRHEAIK0 Hanopyra B (RoJasT) MOEYTE YEA-
FVBATH 1 B MIXKHAPOAHUX ofHEHLAX V (volt). BinsmicTs eleETPHYHEX NPH-
Najls 1 OpHCTPOIE NPALKIOTh 34 JHaYeHHA Hanpyru yv 220 B, ane crpymu
B HHX MOMYTE MATH plani anauenuan, ¥ rabanngi 24,1 sxazano aHaueHHA CHIAH
CTPYMY i HANPYTH A4 JeAKHX NpRCTPOIR,

Man. 24.5

Hame :3:rTTa He MOMIHBO VABHTH De3 BHKOPHCTAHHA PISHAX eleKTPHYHHX
NPHIAJIE | NpHCTPOIR, 1A podoTH AKAX noTpibHEA BlANOBLAHA eNeKTPHYHA HA-
Opyra i v AKHX NpoXoANTs CTPYM pissol e, ¥ rabanumi 24.1 BKazaso cuay
CTPYMY il eNeKTPHYHY HANPYTY B PISHHX TEXHIYHHX NPHCTPORX | OpUIaAnax.

Tabauys 24.1
| NpucTpin | Cunacrpymy, A Hanpyra, B
' EnexTpoHHMA Mikpockan | 0.00001 130 000
PeHTreHisCcbEnin MeM4- 0.02-0.1 20 000-200 000
HWA anapar | |
ENexTpudHni nixtapuk | 0.3 | 45
MobinsHui TenedwoH y pe- 0.53 37

xumi poBoTk
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[Ipodosxenun mabauyi 24.1
Eﬂmmmna nasna 0304 | 220 |
Munococ | 1,942 220
EnexTponnura 3-4 220
ipeiata beuuie | = _ Lo
MexepaTop EH‘[ElmﬁinH | L 12
NewryH Tponedbyca | 160-220 550
fsuryx enextpososa 350 1500
Anapar Ane KOHTAKTHOrO |
3BADKOBAHHS 10000 0,1

ﬂ o xapaKTEPHIVE CIIA EIeKTPHYHOIO CTPpYMYy 7

B Hk cHna cTpyMy SANeEATh Bill eNeKTPHYHOTO 3ADAAY, O
NPOXOANTE Yepes OpoBLAHNE, T4 Yacy?

ﬂ [loacan, MoMY TEpPMIH «CHIIA CTPYMY* He MO HA BRACKATH BIAJTHM.

ﬂ Ax HASHBAKOTE OJJHHHILKD CHIH CTPYMY T

ﬂ Illo BEAZRBAIOTL ENEKTPHYHOW HAOPYTOK?

H Ax Mo HA BHGHAYHTH HATIPYTY, AKLLO0 BlaoMi poboTa cTpYMY H e1eKTpIY-
HHR sapan?
E Illo npritaTo 3a OARAERINO HATPYIrA? AK HazHBAKOTE K0 OJRHAIID?

ﬂ Hxum npunagoM BUMIpIO0OTsE clay erpyMy? A sanpyry? Hki npasuna
BMHKAHHA IUX OPpHUIALIE B eIeKTPHYHE Kono?

ﬂ HYu oguarosl aa diawgnusM aMicToM TaKl TEEpAMEHHA: a) ¥ npoBiaun-
KY NpOHIIOE BEAHEHE eJeKTpHYHNN 3apaa; 6) v npoifEnEy npollinoe
CTPYM Bedukol cran?

PO3B'AXK SAOAMI

ﬂ Buanav, cKiILKH eTeKTPOHIE IPOXONTE Yepes nonepedHIi nepepia npo-
BIAHHEKA 38 CRKYHAY 3a CHAH cTpyMy 1 A,

ﬂ Buanay cuay cTpyMy B NPpOBIAHHKY, SKI0 3a 20 ¢ yepes nonepeyHni me-
pepiz NpoBRiIHNKA NPOXOANTL EAeRTPpHYHEIE aapan 68 Kna.
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B Branau uac NpoXoMHeHHA eNeKTPHYHON CTPYMY [0 NPOBITHHKY, SKI0
3a cHaH crpyMy (0,0 A No HPOBIAHHEY NPpOHIIOB eNeKTPHUHHME 3apag

7,7 Rn,

ﬂ Ofuncan cray cTpyMmMy B NpPOBIAHHKY, qm:ﬂﬂn
Kpi3k DonepeHEH Nepepia AKOrD 38 KO-

HY XBHJIMHEY IPOXOINTE 3apaj 36 K. 104

E BraHay KiALKICTE e1eK TPOHLE, 10 TPo-
X0AATEL 34 1 ¢ yepea nepepis MeTATEBO-
ro NpoBiTHHKA 38 CHJIH CTPYMY B HhOMY
0.8 mrA.

B 3a rpathikxoMm 3aneKHOCTI NepeHeceHn-
ro sapany sig wacy (man. 24.6) spanav
CHAY CTPYMY B IPOBIIHMKY.

ﬂ 3a rpadikoM 3a0eHOCT] CHIM CTPYMY
Big gacy (Man. 24.7) su3asay sapaj, mo
NpOoX0ANTEL Yeped NonepeyHuH nepepia
NpoBiLOHHEKEA 3a 4Yac 4 c. Axy dianuny
BeINMMHY MOM(HA BHaHawwTH, ofumc- 0.4
JAHBOIM Muomy npaMoxkyTHHKa ODBCT 24

: L |c: i
% + + - : . - 3
ﬂ BuaHay HAnpyry Hﬂ. ALAAHIL eTeKTPHY 01 2 3 4 5 [.C
HOIO KOJa, AKI0 0iJ Yac nepedecellA |
aapaay 50 Ka exexTpivHEe nmole BHKO- Man. 24.7

Hye pobory 1,2 k]lx.

ﬂ Ilig wac cBiTIHEA TAMIH PO3AADKBAHHEA BHEOHVETHCA poboTta 3,96 wllas.
Branau efeKTpHUYHAN 3apaAl, AEHI npolos Yepes JaMy, AKMO 11 vei-
MEHeHO B Mepexy 220 B.

Homy gopisHIOE HAIPYTA HA AiAAHLL Kona, B Al opu cuni erpymy 2 A aa

20 ¢ Oyno agincaeno poboty 800 =t

m Hanopyra Ha RIHIAX OpoBlaHAKA o B. Hka cuna cTpyMy B OpOoRITHHRY,
axmo 3a 40 c agificrero pobory 500 Tx?

E Axy pofoTy 3MiACHHTE cTpYM ciion 3 A 3a 10 xe 3a HAanpyre B Koal 15 B?

m Ha mamwoury 24.8 sobpayeHo MEKAAH AMIEPMETPIBE Ta BONBTMEeTpiR, Bu-
AHAY IS KOMHOTO OPHAALY MeXXl BHMIPIOBAHHS 1 [IEY NOJINKH INKATH.
Hey cHay cTpyMy NOKA3ZYE KOMHAH amnepmerp?! Ky Hanpyry nNokasve
KOMAeH BONLTMeTp !




§ 24, [liI3HaeMoCk NPO CUAy CTPYMY | Hanpyry

_ - Neparnadb B e-000aTKY CHMYNALIIO
we «Cuna cTpymy» (24.1).

OLUIHW CEBE

B Bukonait B e-A0AAaTKY 3aB0aHHA ANR CAMOOLUIHIoBaHHRA (24.2).
e

BUKOHAMW NABOPATOPHY POBOTY Ne6

Bukxonyii pofoTty i3 10TPUMAHHEAM NPABK] Ge3mekn EHUTTEIIAILHOCTI.
Hayvunck BEMIPIOBATH CHIY CTPYMY | HAOPYTY BAMIDIOBATEHIMH NPILTATAMHE.

Cfaagdnanya: HRepesao CTPYMY, eleKTPHYHA JaMIa, KoY, AMIepMeTp,
BOJNLTMETP, 2 € IHVBANLHI TPOROH,

; ! . =T
1. Buanay miny nofllKH Ta MeX] BUMIPHKBAHHA AM-
nepmaerpa (mkana 0—3 A).

2. CenaameneKTpHuHe Koo, sobpaxkese sa maa. 24,9,

3. Bumipwoil cuay crpyMy, NPHESHABIIHM AMOEDMETP:
a) ML JUHepeloM CTPYMY i Kmoaem; 6) Mmix pixepe-

JOM CTPYMY 1 JAMITION; B) MiAK KJOYEM 1 JaMIIow.

i Man. 24.9
4. Haxpecan cxeMH CEAAJEHHX eTeRTpHYHERX K1, [lo-

PY4 JATHIOH PE3VILTATH BHMIpPIOBAHE.
3. Brauav giny nogiaxky Ta MeXi BUMiploRaea soasTMeTpa (mrana 0-6 B).

6. Ja JonoMoroK BOALTMETPA BEMIpAW HANPYTY: a) Ha aamimi; O) Ha mxepeni
CTPpYMY.

7. Hagpecan cxeM# cKIATeHHX enekTpuHUX Kin, [lopyu sannmu peayik-
TATH BHMipHBAHB.




§ 25. BUMIPIOEMO ENEKTPUYHNNA ONIP
B KONl

\

He LD HANPYTa XapaKTepUaye eneTpuyHe none, Aake

AMYLUYE PYXaTHUCh ENEKTROHA, 8 DYX CaMWX enexkTpo-
HiB XapakTepu3ye BNexTRpUYHWA CTPYM, TO, MODX-
NWBO, ICHYE B3AEMO3B A30K MDK HanNpyrow | CUnoio

CTPyMy?

Poagueucs obnaguannas (Man. 25.1). T moxkem aMidgoBaTl KinsKieTs gae-
pPel CTRPYMY Ta KINAKICTE CIIOMHBAYIE CTPYMY (BIeKTPHYHHX JAMN) BLY OAHO-
ro A0 TPLOX 1 Mopasy 3a A0N0OMOT00 OPHAAALE (BONBTMETPA TA AMIEDMeTpA)
BHMIPIOBATH BAOPYVIY 1 CRAY cTPYMY B KoJll. Brronai qjocala caMocTidEO abo
CHOpPHCTANCH Pe3yVALTATAMHE BEMIDIOBAHL, 3aaHAYeHHMH ¥V Tabammi 25.1.




§ 25, Bumiproemo enekTpridHR onip B kan|

Tabauuys 25.1
Homep Cxema Hanpyra, U Cwna . BigHoweHHs
aocniny 3'enHanHA cTpyMY, | u
Axepen ]
CTRYMY i
eneKTpHYIHKuX
namn |
1 f u,=158 I, =0,5A
2 .ilil Uu,=38B L=1A
3 [ =458 l.=15A
m ] | 3
4 " U,=158 1,=0,25A
5 ﬁ:‘“ | U.=38B L=05A
- !
6 ._'nJ} ; U,=458 ,=0,75A
'
T T4 U.=458 L.=05A
gt | © ?

ki me papianTi 3'egHadb v TAOIHIL He BKazaHOT

Hpoananiayvid, ¥ CKLALKH Ppaiis 30LMLIMYVETHCA HANIPYra U“ o BIAHOIIEHHIO 10
U,, U, no signomenno ao U,. ¥ cRiILKH Ppa3is 0py OLOMY aMiHKETRCA [, 0

I.,1, 01,7 06uncan BiAHOMEHHA T ¥ nocaigax 1-3.

[Mpoananiayil, y ckiabkn pasis sblasmyersea sanpyra U, no siisome 0 10
U, U_mno sigpomenno o U . ¥ cRiIBKE pASIE TPH OLOMY 3MIHIOETRCA [, A0

I. I nol.?O6uncan BigHOMEHHES % ¥ pocaigax 4-6.

[Topisaaf peaynsTa™d gocuigie 1id, 21 5, 31 6. Hr aanexnrs obfuncnene

JHAYEHHA % Bl KIABKOCTL J3epei CTPYMY Ta Bl KIARKOCTL CHOMHBAYIE

CTPYMY (eNeKTPHYHHX nammn)?

Cnporaoayil sane:xuicts [ 8ig U. Tu 3a Kpok 10 BiaKpuTTd saK0HY!




& 25. Bumipoemo enekTprYHMA onip 8 konl

Hiznaemocy npo zaxon Oma. 13 focnifxeH A MOAHA 3podATH TAKHA BH-
CHOBOK: ¥V CHLABKH pa3is 30LMLMHTHCA (SMEHITUTHLCA) HANTPYTA HA CHOOMKHBAYI,

V CTLILKY 3 Pa3lB 30LILINTHTRCA (AMEHIINTECA ) B HBOMY CHJIIA CTPYMY.

Inmumn cnosamu, cuia CTPYMY B OpoBifg- . .,
HHKY IPAMO NPONOpIiiieA HATPYS3i HA KiALAX
nposiganka: [ - UV,

1.5

34 pPeayALTATAME OepIIHX TpPpROX JOCHI- 1
air nobyavemo rpadgik zanemuocti I mig U '
(man. 25.2). 0.5

Axmo abinsmyveats EinbkicTs cnomxuea- 0 1i5 3 4:5 0B
Yig ¥ Komai, TO 38 OHAKOBONO 3JHAYEHHH HA-
Opyra eNexKTPHYHHH CTpYM Dyae MeHInHH. Man. 25.2
[MopidanA BHCHOBOK MOMKHA VIO OTPHMATH i
¥ TOMY pa3si, AKDH, HANPHEIAL, V MepIIoMyY Jocaifl 3aMicTh JaMIIH BHEKODPHC-
TAJMH AKHHCH IHITHH CIIOXHABAY | NOPIBHANH 111 ABA PE3yIbLTATH.

InmuMy croBAME, MOMHA CTEEPAMKYRATH, IO CTPVM B KOJI1 3AJEXHTH BIJ
BAACTHROCTEH NMPOBIHWEA, VBIMKHeHOMD B Kodo. [0 BIACTHRICTE HAZHBA-
OTh CACKMPUNHUM ONOPOM.

Konu smeegeHo TAKY BeAHYHHY,

MOMCHA CTBEDIKVBATH, [0 3AeMH- #F} I.IH i onip lﬂﬂﬂﬁ resistan-

HiCTH CHAH CTPYMY Big BRacTHBOC- | ! ﬁ' I BEMKUMHE, LIO XBpaKTE-

Tell NPOBLMHHEA NOACHIOETHCA THM, WWW W

110 Pi3Hi NPOBIAHHKH MAKTL pisHu [DIHMR NP NCAHEMAIOTS i .0 EHI:!

eeRTPEIRE omlp; HULIEIO ENEXTPIHHOND ONOpY € OM, 1 OM,
Obepemo peayasTaTH Jociaigie 3, 6

1 7 1 nobyavemo rpadik sanexnuocTti R

pig UJ (man. 25.3).

T AL
Orpamans rpadis obepHeHol 38 HOCTL: |
o ALINHUA ONip DPOBLAHHKA, THM MEHIIA i 5
CHJIA CTPYMY B HEOMY. "1
14
IHmMME cnoBAMKE, CHIA CTDYMY B OPOBiA-
HHEY obDepHeHO NponopuifHa onopy OpoBig- 0,51

1
HHKA: f"-E. 0 3 6 9 R EI'-'F




§ 25, Bumiproemo enekTpridHR onip B kan|

3 nocaigie BeTAHOBISHO, 1110 CHIIA
CTPYMY B JAIIAHII eJIeKTPHYHOTO
KOJAa NpAMO NDponopiiiiina Hanpyal
Ha Oifl ginaani #§ obepHeHO NMPONo-
puiitaa onopy miel ginaakn. o aa-
JeAHICTE YIIepille BCTAHOBHE EKCIIe-
puMeHTAnRHO ¥V 1826 p. BiMensrIil
vueHHH 'eopr Om, 1 BoHa oTpRMAA
Ha3ry 3axkoH Oma.

Sa sakomomM OMa MOMHA POPAXVBATH CHIYV CTPYMY HA AiaaAHNl Koaa

I7 U
I=E.EED]JF['}T Ha 1l kinnsax 7 = I - R ra onip ginasaxyn Kona H=Ti

EnexTpuuHAil omip XapakTepH3Ive NOPOTHAIKD eIeKTPHYHOMY CTPYMY
V NeBHOMY cepefoBuili. ¥ 3'eIHVBANBHMX OPOBOJAX TAKA HNPOTHIIA He3HA-
YHA, TOMY Oig yac po3s’ASVBAHHA 3agay omopoM 3'eHVEANBHHX HPOBOLIE
MO HA HEXTYHATH.

EnexTpHYHHAM ONOPOM XAPAKTEPHAVIOTHCH VI IHIN cOoMHABAYI, V TOMY
gypesai i suMipoeanssl opanagn. Byas-akuit suMiposansHil opuaan min
YAC BMHKAHHSA B KO0 He NOBHHEeH BILIMBATH HA 3HAUYEHHA BHMIpIOBAHOI Be-
TAYAHEE. ToMy AMOepMeTp KOHECTPYTE TAK, ob Horo efleKTPHYHHEHA onip
DVE AKOMOra MEHIIHM, HATOMICTE O P BOALTMeTpA — AKOMOra DlabmrmmM.

Flrumo 3aMEHYTH eTeKTPHYHE KO0, 10 He MICTHTHME CIIOHHBAYA, MOME Ha-
CTATH KOpOTHEe saMuUEAHHA. lle aunagox, 3a AKOMN0 eNeKTPHYHHH omp y Kodi
AVHE MATHH, | CHAA CTPYMY B TRKOMY pasl HabyBac BeIHKHX sHAYeHL, AK Ha-
CHIIOK, MOJKYTHE BHHTH 3 JAAY BHMIPHOBAJNBHI MPHAALZH H JKepesao cCTpyMy,
3'€HYRANLH] MPOBOAN CHABHO HATPIIOTHCA H MOMYTE CTATH NPHYHHOK MOMReR].

H IIpo 3R 230K AKHX eNEKTPHYHHX BEIHUHH e MOBA B 3a-
koHl OMa gaa QiAAHKN Koaa?

ﬁ Hanpyry Ha giHnax oposiganxa sbinemmnn sgsiui. Hk
OpH NEOMY IMIHHJIACH CHJIA CTPYMY, IO NPOTIEAE ¥ ODO-
BINHHEY?

ﬁ B oane i Te caMe KON0 BEIMKHEH] eIeKTPHYHA JTAMIA i eTeKTPHYHA ILTHT-
xa. Cuna erpymy ¥ naprni Glasma, Hix v sammoi. Yomy?

ﬂ' [Torpitro sfinbmuTH v 4 pas cTpyM ¥ Kodi ope onopi, Axuil apic yvaeiui.
o rpeba aaa nworo apoburn?

‘ﬁ Ipoaramiayii hopmyny K= % Y1 MosEHA BEBAKATH, 10 OILD JINAHKH eJ1eK-

TRHYHON KOJA 3aNedHThL BL CHIH CTPYMY B HIR Ta HAOPYTH HA 11 Kiggax?




5 25. BumIpoEMo enecTpUYHWA onip 8 Konl

E Ha manworry 25.4 zobpaxeno rpadikn 3a-
JeHHOCTI CHAH CTPYMY B HANDYTHE A0S

aAsox nposigaukis. Axui is oposigankis
Mae Dinpmmit omip?

A4

“2
PO3B'AXW 3A0AMI Man. 25.4

ﬂ EnekTpHuHa MANTKA podpaxosaHa Ha Hanpyry 220 B. Onip ii enipani go-
pissioe 75 Om. BHanau cuay cTpyMy B Hifi.

E BuzHau cHay cTpyMy B eleKTPHYHINR naMnl KAMeHbEOBOrO MIXTApA,
AKIO OIP HUTHEH POS:apoBaHHA JopisHwe 15 O 1 Bona npuegnana ao
batapel raasLBaHIYHHX TeMeHTIE HAnpyrowo 4,5 B.

E Ha mamoary 25.5 aobpaxeno rpapixm aa-

JeMHOCTI CHAH CTPYMY B NPOBIAHHEY Bia
panpyru. IloscHn npuunHy poabimHOCc-
Tell dHAYEeHb CHAM cTpYMY Ha rpadikxax 1,
I1, II1 3a manpvru 2, 4, 6 B. Buanau enex-
TPHYHHH OMip KOMHOTO 3 NPOBIAHHKIR.

ﬂ ¥ nposigHuky 3a 30 XB OpOXOAHTE ENeK- T S =
rpuananii aapag 1800 Ka. Branau onip npo- ;
BIOHHEKA, AKII0 HANPYTA Ha HEoMY 12 B. Man. 25.5

E B enexTpimHil daMm, poapaxoBadii Ha ganpyvry 220 B, cuna crpyMy no-
pisaioe 0,5 A. Buadaau onip HETKK 1aMn B pofouoMmy cTaHi.

BuaHay cHAay cTPYMY B EAeKTPOYARHHEKY, BEIMKHEHOMY B MepPeXy 3 HANTPY-
row 220 B, armo onip HATHH pod:xaporadHa gopieaoe 40 Om.

ﬂ ¥ sonsrmerpi, sxuil noxazyve 120 B, cuna crpymy gopieame 15 mA.
Buanay onip BoALTMETPA,

Hey manpyry caig npusnacTy 2o onopy 8 1000 Om, mob ogepsaTi ¥ HbOMY
CTpYM 8 MAT

ﬂ [lpr enexTpo3BAPIOBARHI B eNeKTPHYHIN AvVai 3a sanpyre 30 B cuna cTpy-
sy gocarae 150 A. Hewidl omip gyra?

. I Nepernsadb B -000aTKY cumynaull =3axon Omas (25.1, 25.2).
-




§ 25, BUMIpHOEMD EReKTRUYHUI ONip B koAl

EMKOHAW NABOPATOPHY POEOTY N7

Buronyil podoTy i2 JOTPAMARHAM NPaRKT Deanekl EATTEIIAILHOCTI.

Bumipsail onip nposoay (cnipasi) sa JonoMoron aMoepMerpa i BoAbTMe-
Tpa. llepekoralca HA focnigax, oo omip nposody (CHIpanl) He 3aNeHTh
BLO CHIH CTPYMY B HROMY 1 HANPYTH HA Horo KiROAX. Ofdaadnanms: pae-
Peso CTRPYMY, AOCHLEYBAHAN NpoBia (HIXpOMOEBA CHIPANE), AMIOIEPMET],
BOJALTMETD, PEOCTAT, KAIOY, 8" IHYBANLH] OPOBOIH.

¥ uii poborTi gnn perymnoBaHHA CUNK CTRYMY
B KONl BHKOPMCTOBYIOTE CReudaneHuil npu-
nan — peocrar.

Ha man. 25.06, -ﬂ 300paKeH0 30BHIMHAIR BUTIAA NOBRIVHKOBOIO PeoCTa-
Tv. JLI8 BHNOTORASHHA TAKOrO NPRAAIY HA KepaMivAuil Kapkac MIAEHO
HAMOTYIOTE METANEBHH ApPiT, HANPHKJIAA KoHCcTaHTaH. [las isonwobBaH-
HA BHTHIB ApoTy Mid cofomw IX NOKDPHBAKTL TOHKHM MIAPDOM OKAJTHHH.
Han obMOTKOW KPITHTRCA METATEEHH CTPHAEHE, 10 AKOMY MOME BLTILHO
PYXaTHCA MOB3IVHOK 3 KOHTAKTAMH TA 130H0BAHOID PYYEOID, IO ILTL-
HO NPHIATAKRTE Ao obMmorrn, [ling wac nepeMimessEa NoBayEKA HOI0O KOH-
TAKTH CTHPAIOTH [IAD OKANTHHH ¥V MicIAX JOTHKY, (i enexTpHYHHIl cTPYM
NPOXOAHTE Bi APOTY A0 NOB3VHKA Ta MeTaneporo crpi:xes. Ha sepxuiil
YACTHHI PYYKH BEKASAHO MAKCHMANLHI JHAYMEHHA ONOPY H CHJIH CTPYMY,
<8 AKHX MOFKHA BHRODHCTOBYBATH PEOCTAT.

6 Om; 24

Man. 25.6. Peocrar: E‘ — AOBHILLHIA BMrNa0, ﬂ — YMOBHE 300paxeHHn,
) — cxema pobotw




§ 25, BmIpoesmo enec TRMYHWA onip 8 koAl

PeocTar BMHKAETECA B eJeKTPHYHE KOJO 348 JOMOMOMO0 JBOX 3ATHCKAYIE,
OAHH i3 AKHX posTAOBAHWHE Ha Kopnvel 4 1 3'earasnil 3 ApoToM, & 1H-
[MIHH — HA OPOTHASMHOMY KIHIl MeTAReBOro CTPpHHA B, o AKoMY py-
RXAETRCH INOBIAVHORK.

Ha man. 25.6, () noxazaso yMoRHe N03HAYEHHS DEOCTATY HA ek TDHY-
HHX CXeMAaX.

Ha man. 25.6, £ sofipaseno cxemy poborn peocrata. 3a TAKOro BMHKAH-

HA 3AJIAHO NOJOBHHY APOTY pEOCTATA (HE3aAlNTPHXOBAHY HACTHHY ApPOTY
B KOJI0 He BREIMKHEeHO ). 3MIHWOIOYH NOJ0KeHHA NOB3VHEA, 3MIHIIOTE 10-
BHHHY APOTY, AKHM NPOXOAHTE CTPYM A0 NOB3VHEA, 1, BignosigHo, omip
AKTHEHOL YACTHHN peocTatTa. Tak, AKINO DEPecYHYTH NOBSVHOK ¥ KpallHe
JiBe nono:KeHHA (T. A), TO onip B KoJi 3MEHINHTRCA. AKINO okpiM peoc-
TATY B KOJII HEMAE CHOM¥HEBAYIE, TO CHIA CTPYMY B TAKOMY pasl arigno ia
aaxoHoM OMa eTpiMEOD apocTe (KopoTke saMuEandaal). ToMy, BRIKOYAIYRA
PEOCTAT B IeKTPHYHE KO0, HOr NOR3VHOK NepeMillvIioTh B cepellHEe 1Mo-
AoMeHHA, mMod He BHIHLILAN 3 a0V IHII eTeMEHTH KOJA.

Crnagy eleKTpHYHE KO0, 3" €IHABINH [TOCAI0BHO [IKEPENI0 CTPYMY, AM-
NepMeTp, AOCAVIEYBAHHNE npoBijg (cnipans), pecctar, Kmwo4. Jlo Kingie
CITi paJii MpHEIHAN BOARTMETP (BPAXORYH 3HAKH e+ 1 e =),

HHH]}EE:J]H CXeMY CEIAANEHOM eJERTPHYHOID KOJA.

Busipsaii ciay cTpyMy B Kol 1 Hanpyry Ha nposojl (coipanti).

3a JOoNOMOrol peccTATA IMIHH OMIp KOoJa B 3HOBY BHMIPpAE CHAY CTPYMY
B KOJI TA HANPYTY HA TpoBoal (caipani).

Kopucryiouncs sakonoM Oma, ofunenan onip nposogy (coipani) aa gaan-
MH KO HODM OKPeMOro HHHi];I}DHEH_H.H.

3a OTPHMAHMMH JHAYEHHAMH (PlaHuHAX BelH4YHH nobyvavil rpadik za-
JeHOCTI CHAR CTPYMY B npoBogi (cmipani) Biji Hanpyre Ha 11 KiRunax.
Ilpoananiayvid rpadik. 3a rpadpiKoMd BH3IHAY Oonip npoeoay (cnipasnl) 3a
DVAL-AKOr0 NPOMIMHOIO 3HAYEHHA CHIH CTPYMY.




§ 26. BUMIPIOEMO ENEKTPUYHNN ONIP

METANEBOTO NPOBIAHNKA

Helwo onip peOocTaTa 3anexnTh BiO GOBXKMHW NPOBIa-
HMKR, TO NOrivHoO Oyne 3'ACYBATH, Y4 3aNexnuTs onip

W B0 IHIWKAX BENUYWH, TAKKMX AK TOBWWHA NPOBIOHWES,
L abo sin pevoBrHK, i3 AKOI ROTD BUMOTORNEHO.

Hocaian, AK 3a0eHUTh EIeKTPHYHHE OOIp MeTANeEHX OPOBLIHHKIE Blj
IX BOBRMHHH, IO NoNepeYHOTo Nepepiay, a TAKOME Bij pogy pedoBHHH,
Crnaan enexTpHYHE KOJA0, B AKOMY DOCTII0OBHO 3'eJHAHD JHKEPEN0 CTPYMY,
AMIOEPMETD TA AeMOHCTPANINHA TaHe L, HA AKIH sakpinaeHio NpoBLAHWKH
(aan. 26.1). [lea 3 HHUX BHrOTOBJAEHO 3 HiXpoMy i MAKTH OMHAKOBY NOBHH-
HY, 471e pisdy maomy nonepeddoro nepepisy. Tperif surorosneduni ai cranti
i MAE TAKY CAMY JOB¥MHHY, AK | IHII] NPORIIHAER, TA MLAOHIY NONepevHOrD
nepepiay, AK ¥y ApyVroro NpoBiAENEA 3 HixpoMy. [Ipanaa ckoreTpyilosaHo Ta-
KHM YHHOM, 10 B eMeKTPHYHE KOJ0 MOMHS BETIOYATH AK Lianil nposigank
(KoHTAKTH 3 Aisoro BoKy), Tak i fHoro noNoBHHY (OME KOHTAKT 3 Aisoro Gory
naHenl, a iIHHH — 3 ODpasoro).

Man. 26.1




8 26. Bumipoemo enexTprYHMK onip MeTanesoro NposiaHmKa

Hait sianosial HA 3anNWTAHHA:

1. ¥ erilasKH pasls BiAPISHAETHCHA ONIp ONPOBLIHHEA, VEIMKHEHOID HA YCH
JOBM{HHY, NOPIBHAHO 13 YBIMKHEHHAM JHINE HAIIOJIOBHAY !

2. Onip axoro npoeigauka Ginsmuii: Toro, mo Mae Giabmy MICOLY NOHEpe-
YHOTO Depepiay un MeHmy?

3. Yu opuaxosnii onip nposigaukis a HixpoMy i crani 3a vMOBH T AK1I0YEH-
HHA 1X HA MOBHY JOBAHHY T

drafinu nigTeepxensan ceolx Bignoeigedi v rereri naparpada.

Hiznaemoca npo erexmpoiny nposiduicms Memanis. 3a BIACYTHOCTI
Y NPOBIAHHKY eMeKTPHYHON DONH eJeKTPOHH PYXAKTHCH XAOTHYHO, [MO0-
A10HO A0 TOro, AK PYXAlOThCA MONeKyan rasis (man. 26.2, E-‘_I. Came TOMY
CYKYTIHICTE BIIBHHX €MeKTPOHIE V MEeTAJNAX IIIf HASHBAITL «eJIeKTPOHHEHM
razomMs. ¥ GyIb-AKHI MOMEHT YACY MBRIKOCT] pYXY PISHHX eNeKTPOHIB Bij-
Pi3HAKTHCH JHAMEHHAM i HanpaMkxoM. TpaekTopieo pyxy elekTPOHIB € J0-
sinkui namani (man. 26.2, G).

Hemae enexTpUyHOro Nong

oo : adry
s |¥e "\ %
_E"_#_'I-"h &

7
o0& ¢~ ¢ o

Man, 26.2

SA HAABHOCTI ¥V NPOBIAHHKY eJeKTPHYHOMO Nond efeKTPpoOHH, 30epiramnym
CBLl XAOTHYHHHA pyX, NOYHHAKTL SMIMIVBATHCH YV HANPAMKY DO3HTHBHOIO
nosmoca paepena (man. 26.2, £3). Pasom 3 GeanaausM pyxoM elexTpodis su-
HUEAE 1 1X ynopagkopaHui pyx. Ha manwary 26.2, CXEMATHYHO 300pa-
AEHO TPAEKTOPRLIO PYXYV OJHOTO e1eKTPOHA N A€ eAeKTPAYHOID MOJA.




§5 26. BAMIpOEMD enexTpUYHMA oNip METaNEBOrD NPOBIAHMES

YuyeHl oDUYHMCANIM cepefH0 MIBHAKICTE YHOPAZKOBAHOIO PYXY eNeKTpo-
HiB, BoHa npubauano gopisaoe 107" /e, mo v 10° pasie menmme Big cepes-
HEOI IMBHAKOCT] TEILTOBOTO PYXY ENeKTPOHIE 3a KIMHATHOI TeMIepaTypH,
Aaka npatanaeao fopiegnwe 10° M/c. A MBHAKICTE NOIMHPeHEA eJeKTPAYHOTO
CTPYMYV B NPpOBIAHEKY cTAHOBATE Danasxo 300 000 xMm/c.

SriiHO 3 eJIeKTPOHHOK Teoplel el (PaKT NoOACHKETHCH TAKHM YHHOM.
Ar pigoMo, TENAOBHA PYVX eNeKTPOHIE He TPHITHHEAETHCA HIKOAH, TOMY e18K-
TROHH 3 BETHYE3HAMH IIBHAKOCTAME PYXAKTECA B YCIX RAnNpAMEAX. ¥ padi
CTBODEHHA HA KIHIAX NPOBIIHAKA eJeETPHYHOIO MOJAA HA eMeKTPOHH Jie
eeKTPHYHA CHUIa, 1 HAa DoHl UbOrO XA0THUYHOrO PYXY BiaADVEAETECH NOBLAL-
HHH «peitths» v HanpaMry eaekTprunoro noad. lllenaricTs nomapeHEa ca-
MO0 eTeKTPHYHOrO NoAA B TPOBLAHNEY JOPiBHIOE NIBERAKOCTI NMOIIWpPeHHENA
OVIL-AKOID eIeKTPOMATHITHONO BHNpoMiHwBagEAa — 300 000 gm/c.

Bemanosawemo, 8id 4ozo saiexums onip memanesozo npodidiuxa.
Armo B eneKTPHYHE KOJA0 COOYATEY BEAKYATH Hinuil npoBifHuK | cnocte-
piraTH 3a NOKAZAMH AMIOepMeTpa, 4 DOTIM NOJOBHHY NIPOBIMHHKEA, TO BHAHO,
10 He3anexHo BijJ pevYoBHHM, 13 AK0l BHMOTORJIEHO NPOBLAHAEK, HOMo MO
OOMepeYHOro nepepiay, crpyM NpH BEAKYMEHH] ninoro npoBigHMKa BaBivi
MEHIIHA, HiX npH BRAYeHH] nonosnHe nposigauka. Tobro onip uinoro
OPOBLAHHEA BABIY] OLALMIKH, HIX HOMO NOJOBHHH.

Onip nposidnurka npaxo nponopyinul ozo doswuni: R ~ . e noacawo-
ETBCA THM, 0 YHM OLNBIIOKW € JOBMMHA [ NPOBiAENEA, THM Diabile elex-
TROHIB, 10 YOOPAAKOBAHO PYXAKTLCA, CTHEKATHMYTECH 3 HOHAMM METANY, A,
oTHe, DlabmuM OVIe eNeKTPHYHKHHE O,

CnocrepexenHa 3a NOKAIAMH aMOepMeTpa v paszi migxaodedHEs nposiji-
HHKIB 3 HIXpoMY OJHAKOBOI JORMHAHEH, AN PiaH0] A0 NONepev O nepe-
piay CBiAYATE PO HACTYIIHE: AKNI0 BEANYEHO NPOBIAHHE 3 GiNbIIOK [LNO0-
g0 NoNepeuHoro nepepiay, amnepsMeTp nokaave Ginemuii crpym. Ockinsin
HANPYTA OJIHAKOBA, & CTPVM B OPOBRIAHHKY 3 BLILIIOKW NMNOLEK NonepedHoro
nepepiay HiABIIHEEA, TO OOIP TAKONO NPOBIAHNEA BV/1e MeHIITHA.

Onip nposiduuxa ofepueno nponopyitnul naouyl Gozo nonepey o0 nepe-

1
pizy: R~ 'k [ogcHWETHCHA e THM, Mo yuM Ginsmuil nonepedauil nepepia

NPOBLAHMEA S, THM 3 MEHIIHMH ODepelIKOAAME PYXATHMYThECH BOOPAJKOBAH
EJIEKTPOHH i THM MeHIINM OVIe eleKTPHYHIE OmIip.

CnocrepexeHHs 34 NOKAZAME AMIEDMETDA ¥ pa3i BRIMOYEHHA B EIeKTPHY-
He KOJ0 34 0aHiel 1 TIe]l 3K HANPYrH OpoBiAHHKIE 3 HIXpoMY Ta CTAML, AKI Ma-
OThH OHAKOBY JOBMHHY TA Pi3HY NJA0HLY DONEPEYHOr0 nepepisy, cBiA4aTh,
0 BEIHYHHA CTPYMY BiApIaHATRMETLCA,
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Onip nposidxuka arexmumes aid pody pevosumu, 3 skol suzomosieHul
npogidnux. lle DOACHKOETHCH THM, [0 NPOBIAHMKN 3 PIZHHX METANIR MAIOTE
PisHi KPHCTATIYH] CTPYETYPH, OTHE, FATLEMIBHA A18 3ITKHEHL HOHIB 1 BLIEL-
HHEX eJeKTPOHIR BHABIAECTLECA Pl3HO0. SATSKHICTE ONOPY NPOBLARRKA Bia

PEMOBERHEA, 3 AKOL BiF BATOTORNEHAN, XAPAKTEPHIVIOTh CHEliATBHAM MAPA-
METPOM — MHTOMHM ONOPOM pEYOBHHHE.

IloanagaeTsen JgdiTepoly p (vyaTa-
eThes epos). OmuEnmen nuromoro  TWMTOMMEA onip pedosum nposigHnka
onopy BCle 1 OmM * M. (resistivity of the conductor substance) —
e diINeHa BENMYMHE, WO NOKAIYE, AKW
1 Om - M — ne nuromuit onip npo- mmmﬂhﬂm
BiAHHKA JoBHHOKN 1 M Ta mIoemo WMT Himm
nonepewHoTo nepepiay 1 Mm%, mo mae mmﬁﬂ?i M,
Om- "

nn.iplﬂm:lT=I Om - M.

OckinsKR HA TPAKTHIIL IOV DONepevHOro nepeplay NpoBiAHEHAKA HAl-
gacTiie BHPAMAIOTE V MM®, OCKIABKH BOHA HEBEAHMKA (HANPHKIAA, HOHEDE-
YHHH Oepepld NpPOBIIHHKIB efJeKTPHUYHOI Mepe:xi B KBAPTHpPL CTAHOBUTLH

Om-1mMm°
H E

2.5 mmY), TO KOPHCTYHOTBECH TAKOK 0JHHEHIIEHD DHTOMOT0 omopy: 1

¥ rabnuni Ha opaanl HABSAEHO NHTOMI OIIOPH JeAKHX PeYOBHH 1 CIINARIR
aa remneparypu 20 C. Biarpuil (popaan i npounTal 3HAYEHEA TRTOMOI'D 0O110-
pv. Baunm, mo Metanm (cpifao, MigsL, CBHHeDL, ANTKOMIHIR) MAIOTE NOPIBHA-
HO HEBETHKMH NHTOMHHA omip. [ns elekTpHUHOl Mepedl BHKOPHCTOBYIOTh
OJPpOTH 3 MijAl, ATOMIHIKN. B efeKTpHUYHNX JaMOaX, eleKTPOHATPIBANLHHX
OPHAAAAY HAHYACTIINE BHKOPHCTOBYIOTE CINTABH 3 BENTHKHAM MHTOMHM O10-
pomM (Hikenin, HixpoM, dexpans).

SaNexHICTL ONOpY NPOBLAHMEA BiA HOro poaMipis 1 pe4YoBHHH, 3 AK0I BH-
FrOTOBRJAEHO NPOBIAHHE, VYIeplle BCTAHOBHE AocniaHuM muaaxoM leopr Om.

Onip npoRiJHREA NpAMO NpoNopHiiENA fforo qopxugi, obepHeHD NPO-
nopuifEni wromi foro DonepedHoro nepepiay i sanenTs Bl peyoBn-

{
HH, 3 sxol BHroToBNeHo nposigank: K= ﬂ'Ei e R — omip npoBijiHH-

Ka, | — AOBMHHA NPpOBIAHHEA, S — NIOOIA NONEpPEYHOrO Nepepiay
NpoBiAHHMKA, p — DHTOMHI OOip PeYOBMHH NPOBIAHHKA.

¥ CVYACHIH pajloefIeKTPOoHIN] IHPOKO BHEKOPHCTOBYVIOTE PEIHCTO-
PH — npuaaduy, npuinayeni AR IMiKy onopy 8 SACKMPUNHOMY KO

(man. 26.3, €3). Peawcrop (8i NaTHHCEKOTO sTesistos — OMMPAIOCH) BEIIO-
YAKTHh B eJeKTPHYHE KOoJA0, Mo aMiHHTH HOro onip, 1 BIANOBIAHO A0 3aKO-
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By OMa, cuay crpyMy B koai (man. 26.3, @}. SaJieAHO Bl NpH3IHAYEHHS
pe3ncTOplE IX BATOTOBIASIOTH PiHHX poaMipis Ta KoHeTpykLii. Ha enex-
TPHYHHX CXeMaX pesHcTopH 300pa:xaTh ¥ BHTAALL VYMOBHHX NOZHAYEHb

(man. 26.3, £)).

Cxema, AKa NOKCHIDE
poboty peavcTopa

goe T O Ol
> *20hs

enexKTpUYHOro

CTRYMY PeancTop
NepelwKo«ac
NPOXOPEKEHHID

enexTpUYHOTo CTRYMY ()

Man. 26.3. PeancTop: B — J0BHIWHIA BArNAL,
ﬂ' — MAHLAN an, ﬂ — YMOBHE NOIHEYEHHR

JACOBYEMO, YU IANENUML ORLp
nposidhuxia gid memnepamypu. Poa-
aneack maawHok 26.4. o mxepena
CTPYMY NOCAIA0BRHO MIAKANYEH0 MeTa-
JNeBy CHipaib, 3AKPIIIeHY HA IITATHEI,
it amnepmerp. BuMipowTs cHAY cTpY-
MY Ha CHIpadl 3a KIMHATHOL TEMIEPaTy-
pu (Man. 26.4, a]. Ilig uac varpisaHusA
cHipani B KoJl cHOCTepPITrAcTLCA IMEH-
MeHHA cian erpymy (man. 26.4, (3).

EnexTpoHH B MeTanax DepyTh VIACTD
ODAHOYACHO B JBOX DVRAX. TEILTOBOMY

XA0THYHOMY Ta Hanpasmienomy. Ha-
rpiBAHHSA CHipaATi OpH3BOIRTE J0 TOIO,
0 KiHeTHYHA eHEepria TelLIoBOro pyxy
EJIEKTPOHIE TA BY3NlBE KPHCTAMIYHHX

rpar sbinsmyersca. 31 ablasmennaM
KiHeTHYHOI eHepril abiasmyverses |
KiMBKICTE 3ITHHEeHL BIABHHEX eJeKTpoO-
HiB 3 floHaMH, AKI pO3TAMIOBAHIL V BY3-
Jax KpHCTamiuHuX rpat. OckKiabKH Il
JITEHEHHSA | € MPRYHHOK ONOPY MeTa-
nig, To 3l abinboieHHAM KiaskocTi 3i-
TEHEHL OIIp MeTAJiR a0iabIIvVeThcH.
Kpia Toro, 8 npoueci Harpisanss sig- @

Man. 26.4
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OVBRETHCA TEILTORE POSIMMPEHHA NPOBLIHHEA, B PEaVALTATI YOro 3aMiHIOOTE-
CA HOMO JIHINHI PpO3MIpH.

BHKOPHCTOBYVIOMH CHIpAA]L 3 pISHHX METANIB, MOMHA HepeKOHATHCH, IO
NpH NUIBHIEHH] TEMIEPATYPH OMp VeiX MeTANIB 3POCTAE NPONOPIIHHO TeM-
nepaTypi.

Y1 MOXELL TENED NOACHATH, YoMy Yy Tabnuui
NATOMOrD ONOPY PEYOBMHW BKA3AHO, WO Wi
3HAYSHHA AIACH] 38 Temneparypu 20 'C7

Icave 1 nporrnexsde aemme. Jleaxl npoeigaukn crpubrkonogibHo ameH-
WYVIOTH CBill exexTpUUYHA Onip 40 HYIA 38 VMOBH OXONMOMMEHHA HHM¥UE [1eB-
Hol KpuTHuHol TeMueparypn. [e agnme HocHTs HAIBY Hadnposidnicmb.

n AK pyXawThcH eJeKTPOHHE ¥ OPOBIAHHKY V padl BIACYTHOC-
Tl B HLOMY €JeKTPHYHOTO NOJA i 3a Horo HAABHOCTI Y

H [MoscHH NPHPOLY EAEKTPHYHOTD CTPYMY B METATAX.

ﬂ Hx gopecTn, IO eAeKTPHYHHER CTPYM ¥ METANAX BHHAKAE BHACTIIOK PYXY
eJeKTPOHIE, & He pyXy Honie?

ﬂ Bia woro aanemnTh ONp MeTAJeBOTO NPOBIIHHEAT
ﬂ 38 AK0W (GopMYI0I0 BHSHAYAKTE OIip nposiganka?
H IIlo nokasaye nuToMuit omip?

YHYMUNCbhb PO3B'A3SYBATHU SALAMI

OfMOTEY PeOCTATY BHNOTOBJAEHO 3 HiKeAIHOBOTO APOTY JOBMHHOK 50 M
i mnoueo nonepeuanoro nepepiay 0,5 my®, Hanpyra Ha 3aTHCKAYAX peoc-

TaTa ctaHoBHuTL 40 B, Hra cuna erpymy, Mo OpoxognTs Kpiak peocTaT?

laHD I"OaE H3ANHA
[=5H0M ]
8= 0,5 mam’ Cuny cTpyMy BHIHAYUHMO 38 3aKoHoM Oma: [ = "
=408 - .
On - s | QWP HiKeTiHOBOTO APOTY BHIHAYMHMO 3a (HOPMY0I0
=104
P . = H=|:I-i‘
S
i—2£
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: Us
Tomi cina cTpYMY BH3HAYATHMEeTRCA 3a opmynow: [ = F
40 B 0.5 mM”
[Migcrasubinng saHaveHnEdA, oTpuMaenmo; [ = 5 - =1 A.
On - MM
0.4 — -20 M

Jlanoniie: CHAA CTPYMY B peocTaTi gopisaie 1 A,
PO3B'AXK AOAMI

n Ofuncan onip saniaHoro ApoTy 3apiloesKEN 1 M, AKIO Horo nonepeaHAN
nepepiz 10 s,

B Omip migaoro gpoty AoBxaHow 90 M gopismoe 2 OM. Bradaq naoomy no-
nepevHoro nNepepiay AporTy.
ﬂ EnexTpHuHEe RON0 MICTHTE ABL ALTAHEH 3 MIIHOMO JPpOTY, U0 MAKTH O1-

HAKOBY JOBMHHAY, Ane pisay naomy nepepiay: 1,61 0,8 mv®. Hea ginanka
MAE MEHINNH omip i v crinbKY pasis?

ﬂ Buanau, ckinkKH MeTpiB HikeniHosoro apory nepepizosM 0,1 mm?* norpis-
HO V18 BUMOTOBJAEHHA peocTaTa onoposM 180 Om.

ﬂ Branau Macy MiHOTO JpOoTYV, J0BXKHHA AKOro 2 KM i onip 8,3 OMm. I'verH-
Ha Migi — 8,9 r/em’.

o OyauEry nigsegeso Kabens 3 MiTHEMHE HUTAMHA 3JACANLHEM ODepepisoM
100 mm®. [losmuna kabens gopismoe 80 m. Axuit ftoro onip?

H Brauaw onmip KodHEOrO KiJoMeTpa MUAHOTO TPaMBAIHOTO DPOBROY, MOIe-
pevHEN nepepia AKOro gopieEKe 51 MM©.

Kpise HikeniHOBHHA NPOBIAHAK JOBKIHOW 3 M i NonepeYyHnM mepepizom
0,12 mm® nporikae erpyM canow 1,5 A sa sanpyra 24 B, Buanau naro-
MHI ONip HIKeIIHY.

ﬂ Crinbe#n Tpefa B3ATH MeTpiB MiHOIO ApoTY nepepisom 3 ma?, mobd ﬁ-:m:n
onip Gve TAKHM CAMHM, 5K Omip amoMiHiesoro gpory nepepisom 4 mm® i

noBdHHOK 15 M7

'FHEDEFJ'IHHI: B e-A00aTKY CUMYNAU ~ENekTpUYHIA CTPYM B METANERNX
nposigHukax> (26.1) ta «Bamipioemo enexTpryHA onip MeTanesoro
npoBigHMKa= (26.2).

OLUIHW CEBE

Y BukoHal B e-0o0atey 3aB0aHHA AR CAMOOUIHIoBaHHR (26.3),
L
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T aupaem, Mo OpHYMHOK eMeKTPOMANHITHOL B3aeMOoAll
€ eIEKTPHYHO 3JAPA/IHeH] TACTHHEH PEMOBHHEN: eNTeKTPOHH
i nporoHH. DiaHYHY BENHYHHY, AKA XaPpAKTePHIVE BIACTH-
BICTH YACTHHOK 1 TLI BCTYIATH B eIeKTPOMATHITHY B3&EMO-
A130, HAGMBAIOTE eNeKTPHYHEM 3apaaoM. [loanavaeTsca q.

Bumipwersea B Kn.

IHpomon — BHoclii eaeMeATaproro Exexkmpox — HoCil eneMeHTapHO-

OO3HTHBHOI'O 3APAAY. 'O HEFATHBEHOTO 3APHAY.
q,=+1,6-10"Ka =-1,6-10"" Kn

T Moenr OMHCYVEATH eMeKTPHYHY BIAEMOA110 TiA:

« AKICHO: OJHOHMEHHO 3ApAJMeH] TiMa BiINTOBXVIOTHCH, PiaHOMEeHHO
3ApAAMKEeH] — NPUTATVIOTHCA;

« KinbKicHO (jaxon AyaoHa): cHAA B3AEMOALL JROX HEPYXOMEX TOUKOBHX

JAPAALIE NPAMO NPpONopHIMHA JoDYTKY MOAVIILIE HMX 3apagie, obepHeno npo-
NOPUIAHA KBAOPATY BIACTAHI MiX HEMH TA HANPAMJISHA BIJOBRA MpAMOl ai1-

uii, mo s'eguye ui sapagu: F, =k ‘%L‘f'l. ae k — woedinienT nponopuifinoc-
H - 2"
Ti, k=9.10" F
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Tu posysiem, U0 eIeKTPHYHO HellTPANbLHI TiNa MOMYTH €NEKTPHIVEA-
THCH:

+ Yepes TepTa (eIeKTPHIANIA JOTHEOM);
+ 4epesd BIIAHUE (eJeKTPOCTATHYHA IHAVRINIA).

IIig yac exexkTpraalil Tino sasxan ogepsxye abo siggae gesaky KinkkicTs
enextponis: |g| = —N|e| — rino onepsano N enexrponin; |g|=+N el — 7ino

Bigaano N enexrponia.

Mosruit saapajg cucremn Tia abo YACTHHOK, [0 YTEBOPKOTE 3SAMEHEHY CHC-
TEMY, 1] 4AC OVAL-AKHX BIAEMOAIH V IR cHCTeM] 3ANHINAETHCH CTATHM:
q, + g, + ... + g = const (aaxon abepekenna eNeKTPHYHOTO 3JAPAAY).

Ty Mosem NOACHUTH, YOMY PeYOBHHN NOALNAKOTL HA nposidHuKy, Hania-
npogidnuxu i dieaexmpuru (izonaropu).

Ta apacm, Mo YVMOBAMY BHHHKHEHHH B ICHYVBAHHA eJIEKTPHYHOMO CTPYMY
€ HAABHICTE:

« BLILHHX HOCIIB cTPpYMY;

¢ BIEKTPHYHOTO N0AH, Ald AKOr0 CTBOPIOE H MIATPHMYE IXHIH HANIpAMIE-
HHI pyX;

¢ IAMKHEeHOIO eJeKTPHYHOro Kogaa (HinicHoro a'eJHAHHA MPOBIAHNKIR 1
EAEMEHTIE, AKMMH NPOXOANTDL CTPYM).

Tu poaymiein, mo npoTiKaHHA e1eKTPHYHOND CTPYMY XAPAKTEPHIVEThCA
TAKHMH BETHYHHAME, AK CHJA CTPYMY, HANIpYTAa H onip.

No- ] | Mpwunan
Bennumxa Lo xapakTepuaye 3Ha- “n“ﬂ-“ DopmMmyna aNA BHUMI-
- e ~vewws "W piosawns
LUisnaxicTs Npoxo-
IKEHHA ENeKTRHUYHAX
Cuna | IAPAAIE Yepe3 nong- I A I= g AmMnepMeTp
el s DEYHUWA Nepeapi3 npa- !
BiaHKKa !
Hanpyra Pﬂﬁﬂ;’;i:;g;’;im"' U H U= oy | Bonetmerp
BnacTyaiCTe NPO-
BigHWEA NPOTURUATH ey i.
Cop NPOXOMKEHHID ENeKT- R O B=p g Utauenp)

DUYHOTD CTRYMY
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Tu gocaigus/gocnignna 38 430K MM BeAHUYHHAME, 10 XAPAKTEPHIVIOTE
ENEKTPHYHHHA CTPYM Ha JLNAHIL eleKTpH4YHOrO Koaa (jaxon Oma): cana

CTPYMY B OAHOPIAHIA ALIAHI KOJA OIPAMO DPONOPIIAHA HAITPY3] HA KIHIAX
U

miel AiaARkA Ta obepHeHo Mponopniiiaa 11 eleKTpHMHOMY onopy: 1 = I'h

Tr HABYWBCH /HABYHIACH KPECTHTH CXOMH eNeKTPHYHHX Kil, CKIanaTH
eNeKTPHYHI ROJA, PEryAOBATH CHIY CTPYMY | HANPYTY B KOJi.

_[_nepemipcsse | a

1. (0,5 6.) ¥Yramxn, mo BiabyBaTHMeThCA 3 MigBi-

MeHOoK HA MOBKOBIH HHUTI HesapAAHeHOH Jerkoln )
KVABKON, K0 A0 Hel MiiHecTH SApAa#eHe Tino. ﬁa \

A KYIRKA DPUTATHETLCH N0 3APAAMKeHODND TLIA
i KYJILKA BIAIITOBXHETLCA BiJ 3apal:eHoro Tija

I  KyABKA CHOMATKY NPHTATHETLCA 10 3APANAEHON0 Tina, a micas
KOHTAKTY 3 HUM — BiAINTOBXHEThLCH

I' ocRINEER KYJILKA He3apAAMeHA, TO BOHA He BIACMOJIATHME ia aapa-
JIREeHHEM TLIoM

2. (0,506.) ¥ramu, 110 € BLNBHHUMH HOCIAME 3APALY B METANSBHX NPOBL-

HUEKAX.
A  HEraTHBHO 3apajEeH] HoRH B HoHH oDOX 3HAKLIE
b MO3NTHBHO 3apAX#eH] HoHR I' eNeKTPOHH

4. (16.)CuaactpyMy B KO enekTpHaHol namMny gopissioe 0,3 A, Crink-
KH eleKTPOHIE NPOX0ANTE KPpiak NonepeaHnil nepepia coipani aa 5 xs?

A 56+ 10 enexTpoHiB B 2600 enerxTpoHIR
b 5,6 - 10°" enexTpoHie I’ a6 enexTpoHIE

4. (1 6.) ¥ramu HAOPYrY HA PeOCTATI, AKINO Oif Yac OPOXOAMeHHA 110
HLOMY efeKTpAYHoro 3apaay 12 K enexTpadHe nole BHKOHAIO poboTy

T20 Iax.
A 20B B 0,ZB
E G60B I 5,64 kB

3. (16.)CanacTpyMy B 3aJI3HOMY DPOBIAHHEY 3aBgorxER 150 cm 1 mo-
mern nonepedHoro nepepiay 0,02 mm® gopisamwe 250 MA. Hra Hanpyra Ha
KiHIAX NpoEliHAKAT
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A 2B B 0,28
B 20B r 200B

. {1 6.) Yramn eJeKTPHIHY CXeMY eNeKTPHYHOTO KOJA, ¥V AKOMY OpH
JaMMKAHHL KNoua 2 A3BiHOK He NPAILIDE, & TAMIIA CBITHTRCA.

L L
L -
2
- U L2

Ali2 BEd B2 TI1,2i4

7. (1 6.) OGepn rpadix sanexuocTi coam | ] A
CTPYMY B METAJNEBOMY NPOBIAHMKY Bij Ha-

Npyrye, AKHE BiANOBigae NpPOBIAHMKY 3
HAMEHIIHM ONOPOM.

Al b2 B3 I'4

B, (2 6.) Maemo TpH oAHAKOBI MeTaneni
KVJIRKH, MABIMeR] HA NIOBKOBHX HHTKAX.

R ] 3 - 0 U.B
dapax oariel gopisHwe 2 HRKA, apyrol —
(—10 5aKn), a rpersol — 5 aKa. Kyvaskn siTeHEYAM | poasenn. Hxnit sapaa
MATHMYTh KYABEHX nicaa nsoro?

8. (2 6.) ¥ conipan enexKTpoHArpiBAYA, BATOTORIEHOrD 3 HIKeJMIHOBOTO
ApOTY MACIEH monepednoro mepepiay 0,1 mm*, aa ganpyrn 220 B caaa
crpyMy 4 A, Buagau qossuHy ApoTy.

10, (206.) Criabky eNeKTPOHIE NPOXOAHTE YepPes Satianuil ApiT BIpOIOBH
10 ¢ 3aa ganpyre Ba sxoMy 10 B? Hop:puaa apory — 150 cm, naoma no-
nepequdoro nepepiay — 10 Mmm®,




b

- i'- 1 -
b . AR
b
B / | 3 M
. '--.-l"". : F . Jr _I:ilh \\ B

TEMA 4. 3AKOHN NOCTINHOTO CTPYMY.
ENEKTPUYHA EHEPTIS

« BMDWpaTH NiaHABANLHY CUTYALNO, AKY MOXHA PO3B'A3ATH A0CAAHWLEKMM
cnocobom, GOpPMYMOBATA BWCHOBKW, NPE3EHTYBATW PE3YNbLTaTH, 30iA-

CHOBATW CAMOAHANI3 AoCNAHMLLEO] AIRNBHOCTI;
« ONPaULOBYBATH, CUCTEMATW3IYBATH Ta NPEACTABNATH iHQopMauin npu-
POOHWYOrD 3MICTY,
dropmynaaat npobnemy i obupaty cTpartenii il po3s A3anHa,
OOCHXYBATH PO3N0AIN CTRYMY A HANPYIY B BNEKTRUYHKUX KONax a nocni-
NOBHUM | NapananskHUM 3'ENHAHHAM NPOBIAHMKIE Ta [XEepen cTpymMy, o
ENeKTPUHHOMD cTpymy, oCoOnNMBOCTI NPOTIKAHHA ENexTRUWYHOMD CTRYMY

B plaHnx cepanoaniax;
« PO3R A3YBaTH PI3NYHI 38834 HA 3aK0HW NOCTIAHOND CTRYMY, BnexKTponiay,

Dxoyns — Nexua, poGaTy i NOTYXRHICTE BNEKTRUYHOMD CTRYMY.

LS

TU 3PO3YMIELLL

<

Akl € CNIBBLAHOLWEHHA MIX CHNOXN CTPYMY, HANPYrow Ta oNopoMm Y Konax
3 NOCNA0BHO | NApaANentHo 3" eHAHMMW NPOBLAHWEAMMK,

AK BMABWTH BNeKTRUYHWA CTPYM 32 ROorD JiAMIM;

AK BM3IHAYANTE POBOTY ENeKTRWYHOMD CTRYMY | NOTYXHICTL;

AK OOYMCNIDINTE KiNBXICTE TENAOTH B METANEBUX NPOBRIAHWKAX,

HOMY BAXUEE eHepro3fepexeHHa.

“SAS N

«  KPBCNATH BKBIBANBHTHI CXEMW ENEKTRWYMHAXY KiN;

NOACHINBATH OCOBNUBOCTI NPOTIKAHHA BNEKTPWYHOND CTRYMY B PI3HMX Ce-

DENOBALLEAX, Y TOMY YHCN B XUBHX OPraHismMax;

Bu3Hadarv pobaoTy | NOTYXHICTE ENSKTRWNHOMND CTRYMY,

« NOPIBHIOBATA NOOYTOBRI enexTpuYHl NpUnanKn 3a IXHboWw edeproedexTe-
HICTHO.

%

L

o

-ﬁ-u".:-i'.:':." r'l




§ 27. Z0CNIAXYEMO ENEKTPHYHI KONA
3 NOCNIROBHUM 3'EAHAHHAM

nroBIAHNKIB

-
Yapneell, € Taki ANUHKOBI ripnadon, y SKMx

nig 4ac NeperopadHs OaHIe! NaMNoYKK He cai-
TMTLCA yCA ripnaxsaa. Oue aueo!

ﬂ 3'dAcyil, Y1 OJHAKOBA CHIA CTPYMY B YCiX TOUKAX eJeKTPHYHOIO KoJa
3 NOCNiTOBEHNM 3 e AHAHHAM NpoBiAHMKIB (Man. 27.1). Burorail nogiboamui

pocsaig.

Man. 27.1. BUMIDKOBAHHA CHUNY CTRYMY
B ENEETRHYHOMY KON 3 NOCNA0BH MM

3'gAHaHHAM NPOBLAHWKIR:
) — mix xmiouem | mprepenom cTpymy,

) — mix enexTponamnami,
() — mix Axepenom | eneKTponaMnamu

3'Acyil, UM OJHAKOBA HANDPYTA B VCIX eleMeHTAX eNeKTPHYHOrO KOJa
(Man. 27.2). Bukonail nogibaui gocnix.
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Man. 27.2. BumipioBarnHa Hanpyrw
B KON 3 NOCNAOBHAM 3 EAHAHHAM
NpOBLOHKMKIA:

) — na nxepeni,
(1) — Ha nepuwiia namni,
£} — na apyrid namni

Arxi ¢ cniggidnomWenna MiN CUROW Ccmpy-
MY, HARPY20K Ma OROPpoM i KOAL 3 nocaidosHo
Fednanumu nposidnuxamu? [locaidosne 3'ed
HAHHA edeMeHmis eaexmpuinozo Koaa (serial
connection) — me 3 £HAHHA, 34 AKOT0 EIEMEHTH £JeKTPHYHOMN KOJA IIpH-
EJHVIOTECH OJHH 38 OJHHM — I-.'.]'iHE'II,].- OAHOTD CAeMenTa CIoayHalTh 3 NOYaT-
KOM HACTYNHOTO (Man, 27.3).

Man. 27.3

MNoeninoeHo 3’€IHYIOTE PE3HCTOPH, ejleMeHTH arkyMynatTopHol Garapel.
IMocx i..T.l,-I:I-BHﬂ BMHEAIOTD B €JIEKTPDHAYHE KOJIO I!IJE.I]EPHE'T]J.
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Byvabk-aki cnosusadi crpyMy (eNeKTPHYH] JTaMIIN, PEZHCTOPH TOLLO) HPO-
BOAATE EJeKTPHUHHHE CTPYM, TOMY AA8 CHPOLISeHHA TAK] eleMeHTH KoJaa
MOMCHA HASHBATH Y3AraabLieno — nposiaanki. Bucaonkw, Al byavTs oTpH-
MAH] miA Yac gocnipxeHHA, GOpMYIOBATHMEMO, BIKHABAIOYH TEPMIH +TIpO-
Hi..IIHEI.HH * .,

Arimo nopiBHATH BUMIpAH] aHAYeHHA CHIH cTpyMy (Man, 27.1), Ta noba-
HHIOI, IO CHAa CTPYMY B ﬁ}’.ﬂ;h*ﬂﬂﬂl HACTHHAX eJeEKTPHYHOTO KOJIa oJHakOoBAa.

48 NOCHAIIOBHONO 3 €JHAHAA NPOBLIHNKIR CHIA CTRPYMY B VCIX YACTHHAX
ENEKTPHYHOTO Koaa ofHakosa: [ = 1 i I e

Crna enekTpHYHOTO CTPYMY, AKAR TeYe Yeped NocHiJORHO 3 eJHAH] mpo-
BLUIHHEN, OJHAKOBA, TOMY 110 33 TAKOID 3 € IHAHHA CTPYM HE PO3raiyKyeTh-
cH, A& Teue NOCHiJoOBHO Yepes KodeH npoeigauk. Enexrpuuni sapagn gige He
HAROOHYYVIOTHCH, 1 Yepea OyAb-AKHH nepepls NpoBJHHEA NPOX0ARTE OQHH i
TOH CAMMI 3apAJl 34 OITHAKOB] NPOMDEEN Hacy,

HAxmo nopisHATH BAMIPAH] 3HAYEHHA HANPYTH (Man. 27.2), Ta nobagn,
[0 HANPYTA HA OOJCAX [MEepeIa cTPYMY J0PiBHIE CYMi HANIPYT HA eleK-
rponammax: U=U + U,

Taxkum uHHOM, NOBHA HANDYTA B eleKTpHuHoMY Kol (afo Hanpyra Ha

NOAKCAX AMEepena CTPYMY) 38 NoCAIA0BHONO 3 €JHAHHA NPOBIAHHUKIR
AOPIBHIOE CYM] HANDPYT HA ORPEMEX ALNAHKax Roaa: [V = Ul + U e

SacrocyeMo 3aKoH OMa A8 BCROro KOJaA TA OKpeMHX HOMo J1IMAHOK.

Orpumaemo: U=I-R, U =1-R,U,=1-R,, ne I — cana cTpymy B Kodi,
R, R.. H‘_‘t — garansHnl onip Koaa Ta floro JINAHOK.

OckinbKM 3AraNbHA HANPYTa HA KIHOSAX NOCTINOBHOrO 3'€IHAHHA A0DPiB-
HIOE CYMI HAIIPYT HA OKpPeMHX NiNAHKAX Koaa, TobroU=U + U, Tol-H=
=JR +I-R,.3eigen: Ai=H, + R,.

daransHWil onip nocaigoBEO 3"EAHAHNX NPOBRIAHHEIR KopiBHIOE cyMmi
ONOpiE OKPpEMHX HOpoBRIZHEKIE ab0 IINAHOK eJeKTPHYHONO KOJA:
R=R +R, +..+R.

Lo pnacTHERICTE NOCHINOBHOrO 3 €IHAHHA £JIeMeHTIB eNMeKTPHYHOID KOoJa
BPAXOBVIOTH, BUMOTOBAAIOYN aMnepMerps. OCKiABKKN AMIOEDMETD BEJIKYA-
EThCA B KOMO NOCHAifoBHO, TO Horo onip sae Gyre avae manuM (gecari abo
COTI YACTKH OMA), 100 BIH CYTTEBO HE BIIIHEAR HA 3AMANLHHAR ONip 1, BIANO-

BiIHO, HA CHIY CTPYMY B KOJIi.
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[poanatisyBaBIiiy OCTAHHKD QOPMYNY, MOHEA 3pO0UTH TAK] BHCHOBKH

— JATANBHHR onip nocaigoeHo 3'cAHAHNY NpoRigHMKis Gilasmnil 3a onip
KOMKHOTO 3 HX NPORITHHKIR;

— BATANLHEMH OMp NOCALA0ORHO 3 efHAHHX MPORIIHAKIE, AK] MAIOTE OJHA-
KOBHH omip, MOMHA pO3paXyBaTH 3a opMyao: R=n- R, fe n — KiAbKicT
npoBLAHMKIB; B — OIip KOMHOr0 NPOBITHMKA,

OrprMan cCOBBIHOIEHHA BHEOHYIOTECA A8 Oy AL-AK0l KiIsKOCTI 1 no-
CALAOBHO 3" e AHAHAX NPpoBLAHAKIE:

— CHJIA CTPYMY HA KOMHOMY 3 NPOBLIHAKIE OIHAKOBA 1 JOPIBHKE 3ATANL-
Hifi enmierpymysroni: =1 =1,=..=1;

— ZAMATLHA HANPYTA HA KIHIAX NDOCALOBHOrO 3 €AHAHHA JOPIBHIOE CyMi
HAOPYT MidK KIHAMA KodA0ro 3 nposigaukis: U=U + U + .. +U;

— BATAJLHHH ONip NMOCALOBHO 3'€JHAHWX NMPpOBLAHHEIR JOpiBHEE cVMI
onopis oxpeMux nposiguukin: B + K, + .. + K.

lFonoBHAM HeAONAIKOM DOCHLAOBHOMO 3'€JHAHHA NPOBIAHMKIB € Te, w010
Y pasi BUX0AV 3 A4y 0QHOTr0 3 eMeMeHTis 3'efHAHHA NepecTAl0ThL JiaTH Bei
igmni. Hanpukaan, AKOo neperopdTh: OJHA JAMIIOYMKA HOBOPIYHOL ripassan,
TO NePeCcTAKTL CBITHTHCE Vel 1HI.

_- NepernfiHb B -A00aTKY AHIMAWIRHY MOAENs KONA 3 NOCHI-
e JOBHMM 3'E0HAHHAM NpOoBiOHWKIB (27.1),

ﬂ Hu 3aneHTh BUMIpAHe 3HAYEHHA BlJ] TOUKH BEKJIKWYeHHA
AMIEPMETPA B NeKTPHYHE Koao7

ﬂ flk BH3HAYNTH [OBHY HANPYIY B BAeKTPHYHOMY KOJI,
AKI0 € BAMIPpAH]L 3HAYMEHHA HAOPYT KOMHOIL 3 Horo Jinas-
HOE, 3'eJHAHUX NocaifosHO?

ﬂ AE BHAHAYHTH OIp AINAHER KOJA, 0 CHAANAETLCA 18 JeKINBKOX MOCT-
AOBHO 3’ € ITHAHHX PE3INCTOPIE i3 BLIOMEME omopasM# ¥

ﬁ Homy Ay TpimHEIA onip aMnepMerpa Mae 6yTH Qyvae Manum?

YUYMNCb PO3B'ASYBATH SALAMI

Tpr peancropn 3 onopaMa 2 Om, 3 Om, 5 Om 3'eaHan] nNocHi0BHO.
AmMnepMerp, VEIMEHeHHH ¥ Kono, nokaaye crpyvMm 1 A. Buanaw onip kona,
HANDYTY HA KOMKHOMY PE3HCTOP] TA NOBHY HANPYIrY HA KiHOAX JiNAHEH
KOJA.
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iR =20m CxeMa TIAAHKH KOJA, AKA pO3rIAAaceThHCA B 3aa4l, MAE TAKHHA
R,=30m BHTAAL (Man,. 27.4):

R, =50m

Tael A R R R Man. 27.4

-- oy
R—1

Peaucropu 3’egnani nocaigoeno, ToMy saraasHuil onip Komaa:

E=R +R,+R,R=20M+30M+50m=100m.

Cnna eTpymMy 3a DoCIIOBHOND 3 €JHAHHA OAHAKORBRA B YCIX peancTopax:

[ = =] =]=T1A,

Hanpyry Ha KOMHOMY 3 De3HCTOPIB BHIHAYAEMO 34 3aKkoHoM OMa 108 1inaH-
kpkona: U =1-R,U =1A"-20u=2BU,=I-R,U,=1A-30u=38;
U=I"R,U=1A-50m=35B.

ITopra manpyra B KoJdi 3a nocnmigoBHOro 2 eamansa: U = U  + U: + Uf
aboU=I-R,U=2B+3B+56B=10B,ab0U=1A-100m=10B.

wonion: R=100m,U,=2B,U,=38B,U,=5B, U=10B.

PO3B'AXHK SALOAMI

n Ropueryiounck JaHuM#H, 300paXeHH-
MH HAa MATOHEY 27.5, BH3HAY HATIPYTY

Axcepesa cCTPYMY TA HANPYVIY HA KO-
HOMY pPE3HCTOpPI.

E B oceirnoepansry Mepexy 220 B no-
CALAOBHO VEBIMEHVAH Bl eleKTpHYHI | _m—

JAMIE 3 OJHAKOBHM onopoMm. Hxow ' :

Gyae HANPYTA HA KOMHLN 13 naMn? '“‘ 'H‘
E Onip eneKTpHYHOrNO KOJA, O[O0 CKJIA- Man. 27.5
OACTLCH 3 JBOX MNOCHINOBHO 3 €QHAHHX

OAHAKOBHX naMn i peocrara, Aopiemoe 1000 Om. Buanaw onip KoxHO1
JAMITH, AKII0 onip peoctata nopinawe 120 Om.

2,3 0m 1,50

ﬂ Ha mamouary 27.6 zobpamkeno enexkTpHuHe kogo. OnopH peanHcTopis,
VBIMEHYTHX ¥ KoJo, signosigno, R, = 6 Om, R, = 12 OMm. [lokaan BoasT-

smetrpa — O B. Buanaw manpyry Ha peancropl cnopom R, ta Hanpyry U \a
BCIf ginsaHnl KoJa.

ﬂ Hinaska eeKTPHYHOTO KOJA MICTHTE TPH DOCAIL0BHO 3 e {HAHNX Pe3HCTO-
pu (Man. 27.7). Onopu pesuctopis: R, = 50 Om, R, = 60 Om, R, = 120 Om.
Hyy cnay cTpyMy DOKASYVE AMIOEPMETP | AKA HANPYra v KOJl, AKO0 DoKA-
an eoakTMeTpa 12 BY
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I3

‘;J } — R, R R ()
o TS

Man. 27.6 Man. 27.7

,':-:_TI.'_' AK aMIHATHCH NOKASH SMEKTPHYHHX OpHIAAls, 3obpakeHX Ha Man. 27.8,
AKIO NOB3VHOK PEOCTATA HDepeMIiCcTHTH BHHI; Bropy !

5 = .- -
0 Bnanau noxazm aMnepMeTpa i Apyroro poasTMerpa (man. 27.9), saxmo no-
Ka3M nepuoro soiasTMerpa 18 B.

& @

@) -~ e e
H— WA

Man, 27.8 Man. 27.9

=)

* 0 BHEOpHCTOBYIOUM NOKA3YH BOJBTMETPIB, 300pameHux Ha man. 27.10, nai
BIANOBIAL HA 3ANHTAHHA: AKEM € omip peancropa A, , AKNO0 onip peascropa

R, npopieawoe 10 Om?
R, R, '

2
Man., 27.10




§27. focnigxyemo enexTpUYHl KDNa 3 NOCALA0BHUM I'EQHAHHAM NPOBIAHMKIBE

ﬂ Ao noaocls J#epeia cTpPYMY OPHEIHAHO NOCALA0BHO ABA IPOTH OJHAKO-

BUX poaMipis. [lepmmit aApiT BHrOTORICHO 3 ANIOMIHIKD, APYIrHH — i3 MiAl.
Ha KiHIAX AKOro ApoTY BOMBTMETD HDokaxe Glasmry Hanpyry? ¥ cKiNbEH
padis BiAPISHAKWTHCHA MOKAIH BOALTMeTDA !

BUKOHAW NABOPATOPHY POBOTY N7
-- BuxoHal B e-nonarky sipryansHy naboparopuy poborty 7.

BuroryH poboTy i JoTpHMAHHEAM NPARKI DeanekH EHTTEIIAILHOCTI.

Hocninyt eneETpHYHE KOJ0 3 NOCTIOBHAM 3'€¢IHAHHAM NPOBiLIHAKIE,
Ofiradnanua: GaTapes AKVMYIATODIBE, OBl eNeKTPONAMOH, AMIEDPMETD
nocrifiHoro crpyMy Ha 2 A, BoaerTMETp noctifinoro crpyMy Ha 4 B, nepe-
MHEKAY, 3 €AHYBANLHI DIPOBOIM,

Haxpecnan cxeMy eleKTPHYHOIO KOJ&, IO CHIALAETHCA 3 JIKEePea CTPY-
MY, ABOX ENeKTPHYHHX JaMn, 3'€iHAHMX OOCHNiJOBHO, aMmoepMerpa i
KJIKOUA.

EI-I'.J'[H,,ELH KOO0 Ga EHH]]'H{.’-J]EHEH] CXEMON JJJH BHBYEHHHA ﬂﬂﬁﬂtﬂﬂﬂﬂﬂ]‘ﬂ
2'eIHAHHA eNeMEeHTIR.

Bussau cuny crpymy [, Ha aamni 1 sa noxkasaMu aMuepmerpa. BeiMiHn
AMOEPMETD MICAA APYrol JaMny 1| BUMIDAR cHIy cTpymy [,. BRiMKHE
aMIOepMeTp B iHme Micoe Kona 1 BEMIpal cuay ctpymy I, [lepexornasics,
0 CHJAA CTPVMY OAHAKOBA. Peay/LTATH BRMIPIOBAHL JIANHIIHN A0 Tab-
aui 27.1.

Tabauyz 27.1

Homep | CWhacTpymy,A Hanpyra, B Onip, Om

E— — N CEECECENY TR SN NS BN SE— - - e TEENS T ST R CENS NS

Accnipy I I, I | O U

1 ‘ 4

B

3.

— | ===

[Migxnouyn BONLTMETD DAPATEALHO: ) A0 naMnu 1, suMipail sanpyry U ;
6) go namou 2, eamipai sanpyry U, 8) ao giaaukn koaa a oboMa aaMnoa-
MH, BEMIpal Eanpyry U. PeavasTaTi BHEMIDHOBAHL 3ATHINHN 0 TADAHILI.

Ofumcnn onopu aaMmn K, R, Ta saransanit omip R nocainoeno 3’ eqnannx
eneMerTin, PeayasTaTH BHMIDIOBAHL 3aITHINN 10 Tabauil.

dpobi BHCHOBKH,



§ 28. A0CAIAXYEMO ENEKTPUYHI KOAA
3 NAPANENLHUAM 3'EAHAHHAM

nrPOBIAHNKIB

«Bci abo x0aHoro= — Take racno MOXHA JacToCyBa-
TH 40 NOCNIAOBHOND 3'eananHa nposigHukia. OaHmum
BUMMKAYEM MOXHA YBEIMKHYTH/BMMKHYTHA BCI @nex-
TRpONaMNK, 3'eaHaHi NoCNooBHO.

A yomy TOO ONA KOXHOMD CRITHNLHWKS B
KESPTHRI 41 WKoni NOTPIOHWA CBIA BMMUKaY?

n 3 ACYH, YN OJIHAKOBA HANPYIA HA [I7EePes] TA eNeKTPONAMITAX, 3 ¢AHAHHX
napajgenkHo (Man. 28.1). Barouail nogibanit gocaim.

Man, 28.1. BuMIpiOBaHHA HANPYTW B KONI 3 NnapanentHuM 3'eAHaHHAM NPOBIOHKMKIE:

) — na pxepeni, () — na nepwiit namni, £ — xa apyriik namni
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Npopoexexys man. 28.1

H 3'AcyH, 4H OQHAKOBA CHJA CTPYMY B YCiX TOUYKAX eNeKTPHMYHOIO KOJaa
3 NApATeNLHHM 3 €AHAHHAM npoBlLiHAKIB (Man, 28.2). Buxonal nogib-
HHIH JoCcai.

Man. 28.2. BUMIDIOBaHHA CUNKM CTRYMY B KO 3 NapanensHnM 3" eaHaHHAM
nposigHukia: £ — y 3aranskii yacTusi kona, 3 — Ha nepuwii namni,

{2} — Ha apyrii namni
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OI3HABARCH
Axi £ cnigasidnolWeNNA MiNe CU- ﬁ\
AOK) CMPYMY, HARpYzomw ma ono-

pom Yy Kol 3 naparenasio 3 edna- ‘—T‘!T—
Humu nposidnuxamw? [Hapaaeasne

JEdNANNA eNeMEHTIR eNeKTPHIHO-
ro kona (parallel connection) — ue
TAKe 3 €/IHAHHA, 38 AKOTO OfHI Kin-

IIl BClX NPOBIAHWKIE NPHEAHYIOTE J0

OAHIEl TOYKH TeKTPHYHOr KOJ1a —
T. A, A THIT KiHI — A0 ApYyrol To4- ]: - e
K — 7. B (Mqan. 28.3).

Taxi xojia 1e HASHBAKOTE PO3ra- Mpoposxedqs man, 28.2
AyMeHHMH, a4 Micns 3'efHAHHA OpPO-
BIAHMKIE — ByanoBHMH TourkaMu. Byanorl Toukn
PO3ALIAKNTE ENeKTPHYHE KONo Ha okpemi riagn, Oco-
OMIMBICTIO DOSTANYHEHHX eJeKTDHYHUX Kid € Te, 1o
YV KOMHIE rij1il Tede CBIH CTPYM, AKHH MOMe BLAPIS-
HATHCH 38 SHAYEHHAM. HEPH.I[-I'.'..II]’:-.HD NOMKCAM ,JII',}:I{E]ZE* | |
JA CTPYMY abo 3JaTHCKAYAM CIIOMKHBAYA &NeKTPHYIHO]
eHEepril B eIeKTPHYHE KO0 BMHKAIOTE BOJILTMETP. Man. 28.3

BMukamoun BoAbTMETp TAK, HK Nokasamo ma san. 28.1, £, v reGe
Ovia aMora NepeKoHATHCH, IO HANPYTa HA AMKepenl cTpyMy i Ha KIHOAX yelx

napanenlLHo 3 efHAHNX NPOBIAHHEKIR OAHAKOBA.

Hanpyra ga KodxROMY DapajdeabHO NPHEIHAHOMY NPOBLIHHKEY OJHAKO-
Ba 1 AopisHioE HANDY3l Ha yeiill glnanm koaa: U =0, =U.,.

SABAAKH TAKIH BAACTHBEOCTI NAPATENLHOTO 3 €IHAHHA HOTO INHPOKO BH-
KOPHCTOBVIOTE ¥ TeXHINI Ta mobyTi. Bei nobyTosl cno:xueadl eleKTPHYMHOTD
CTpYMY (efeKTpHYHI OCBRITHIOBANEH] JaMOH B KBADTHPI, Telerizop, XoJo-
AMALHHE, MIKPpOXBHALOBA OivY) po3paxoBaHl HA ofHAKOBY podouy HANPYTY
220 B, 11X BMEKAIOTH NAPANEILHO B £eKTRPOMEPeKY KBEAPTHPH.

Bamipwowuan cuny crpymy [ o poarany:xeHHS (IOBHY CHIY CTRPYMY
B KOMl), caay erpyMy [, B nepmniil enexTponaMmni Ta ciuay cTpyMy [, B Apyrii
ENEKTPONAMIIL, NepeKoHVEIICH, M0 CHJIA CTPYMY A0 POSralyMeHHA A0opis-
HIOE CYM1 CHJ CTPYMIB B enexTponamnax: f =1 + 1.
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Crna eTpyMy B HEPOIrany:eHlil YJACTHHI KOJa JOpIBHIOE CYMI CTPYMIB
B OKPeMHAX TAapaTelLHO 3 eAHAHUX eJleMeHTaX ENeEKTPHYHOID KOJMa:

| ! P o
U U U
S OMma [ =—, Bi ' 1 lim——y I, =,
JAKOHOM a R BLANOBLAHO: I, R' 4 H'I
Toai B + e Croporusmu #a U, orpaMaeMmo: & + .
R R, R, ' H R R

3a napanensHOro 3" eJHAHHA EIEMEHTIE ENeKTPHYHOMO KOAA BeTHYHHA,
obepHeHA J0 DOBHOND OIOPY 3’ € IHAHHA, AOPIBHIOE cYMI BeaRyHH, obep-

1 X 3
HEeHHX J0 ONOPiB POIranyxeds: — = — +—.

R R, R,

OrpaMan] cOIBBIAHOIMSHHA BHKOHYIOTECH 404 DyAb-AKOL KiALKOCT] 1 [A-
PATEALHO 3'€IHANNX NPOBRLTHAKIN!

— HANPYTa HA KOMRKHOMY DApanefibHO NPHEAHAHOMY NPOBLIHAKY OJHAKOBA i
JAOPIBHIOE HANPY31 HA Yol AlnaHnl Koga: U = [.nrl =L g = Uﬂ:

— CHAA CTPYMY B HepOSGrany¥eHildl 4YacTHHI KO0Jaa JOopiRnHIOE cyMi cTpy-
MiB B OKpeMHX DAPATEALHO 3 €IHAHNE eNeMEHTAX eJeKTPHYHOM KoJa:
Il 4l 4+ wtls

— BAranbHHHA onip napanelbHO 3 €JHAHMX NPOBLIHHKIR T0piBHIDE CYMI Be-

1 1 1 1
AHYMH, obepHEeHMX A0 OIOPIE PO3TAdYHEeHDb: = i "4

= + +
R R R R
[MpoananizyeaslIn oCcTAHHEK QOpPMYIAY, 3pobHMO TAK] BHCHOBRKH:

— BArANBHHE ONip NPOBLIHMKIB, 3 e fHAHNUX MAPANENBHO, MEHIITHIE BiJ onopy
KOMHOIO 3 HX NPOBLIHHKIE;

— araJdsHHI omip mapagelsHO 3 €lHAHUX NPOBLIHAKIR, AKI MANOTE OJIHAKD-

BHil onip, MOMHA POIPAXYVEATH 24 dopMynomw: K= —n'-, ae R, — omip Kox-
HOr'O NPOBIIHNEKA, N — KinbKicTE OpOBITHHEKIR.

OcobnueieTs napanensHoro 3" efHAHHA CIIOMHBAYIR ¥ Mepexl 13 HATIPY-
row 220 B nonarae B ToMy, mo:

1) HA KOM¥HOMY NpHCeTpol Oyae TA HANPYTA, HA AKY BiH po3paxoBaHMil, A caMe
220 B;

2) BAMKHeHHA OJHOIO 31 COOKHBAYIR He NPHEBEJE 10 BHMKHEHHA PeIllTH.
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'— MNepernades B 8-000AaTRY aHIMaLIAHY MOOENE ENBKTRRYHONO
we  KONA 3 NnapanensHm 3 eaHasHAaM NposioHukie (28.1).

ﬂ HrxpM ynHOM BEMIPHOTHE HATIPYTY HA NPOBLIHHKAX eJeK-
TPHUHONO KOJA, 3 elHAHUX NapatelbHo?

ﬂ fAx coisBiAHOCHTLCH CHIA CTPYMY B HepoaranymeHiit yac-
THH] @AeKTPHYHOIO KOJa 31 CTPYMAMH B NPOBLIHHEAX,
3 €IHAHAX NApANedLHO?

E HoMy B MHTIOBMX OpHMIiMeHHAX cOOMUBAYL efexTpHuHOl eHepril
3 EAHYIOTh DApATEALHO?

YYUCh PO3B'A3YBATU 3ANAYI

n Hoseau, N0 AKI0 KOAO CKAAJAETHCH 3 N HAPDANTEILHO 3 €JHAHUX OJHAKO-
BHX NPOBLAHUKIE 3 onopoM R, KOMEeH, TO 3arafiLHUE onip koaa R dyvae

r-Fo
ri

B 11 pa3ip MeHIOHM Bijfi ONOpY OJHOTO NPOBIAHAKA:

L 3 R i_.'.l:...ip”:||1|

PoarnaseMo BHNAAOK NAPAJENbHOrO 3'€AHAHHA JBOX OJHAKO-

R:I'
N BHX npoRigHukis (man, 28.4, €)).

'@ﬂ ﬁn:

Man. 2B_4. MNapanensHe 3'eHaHHA NPOBIAHWKIB:
B'—‘.ﬂ.ﬂﬂﬂi. ﬂ — TRBOX, G — N NpoBAHWKIS

1 1 1
daransHuil onip ABoX napanensHo 3"EIHAHNX NPOBLAHUKIB: = R; + R
 S— R,

! 1 x aeinceu R=—-—
R _EI Ru -Rul m E -

OckinsKH onopH oQHAKORBL, TO




5 28. Jocnigeyemo enecTpiyHi KONa 3 napanensHkM I'€HaHHAM NpoBigHKEIB

¥ BHOagRY TPLOX MNAPANENbHO 3'eIHAHHX OJHAKOBHX OpPOBIfHUKIE
1 1 1 1 3
(man. 28.4, (): -

— . gEiaxkE R=—.

= = -.-+ e re—
R R, R, R, R, 3
Bianosigro 318 n DAPpATeNLHO 3 €AHAHHX OJHAKOBHX NPORLIHHUKIE 3 ONOPOM

R _(man. 28.4, e‘j KEOMKeH R=£*-.

n

E HingHKa eNeKTPHYHONO KOJA MiCTHTE TPH NAPAMENLHO 3" €JHAR] NpORia-
HHEH, OHOPH AKHX BIANOBIAHO: R. =3 0m, R= = 35 O, H_.' = 15 0m. Buanau
IATATEHIH omip AlNAHKH Koja.

| |
L] siH WH A

R - 3 Om AMBHHN &njp TPLOX MAPATEILHO 3'€AHAHHX OPOBIAHMKIE

s BU3HAYAETLCA 34 (POPMYI0I0: i + ! - !
R,= 15 Om e R R, R
R—1 JBeleMo A0 cIIBHOM 3HAMeHHHEA: * = Setht So ‘
R R AR,
: RR,R, ,
deigkn A =——————_ [ligcTaABNAEMO YHCIOB] IHAYCHHA"
R,R,+RR,+RR,

30M-50m-150m

B- 6 Om.
50m 15 0m + 30m .15 On +30m 50m ~ 10 Om

Binnosias: =1,8 Om.

3eepuy yeary! IvavenHa 3aransHoro onopy MesHLLe Big,
aHaueHHa BynbL-AK0To 3 oNopis, Wo CKNaaanTs AiNAHKY
NapanenbHoro ix 3'eHaMHA.

PO3B'AXW 3AOAMI

ﬂ Ilpa NpoBIAHWKR NAPATEJILHO TPH-
EAHAHO A0 Mxepena crpymy. Omip
nepmworo npoeignuka 150 Om, apy-
roro — 30 Om. Buanay, v agomy
NPOBLAHREKEY CHAa cTpyMy Ginsma i v
CKINBKH pasis.

E AMnepmerp, BKIAKYEHHHA B enex-
TpUuHe Komao (Man. 28.5), noxaaye
cuaycrpymy 1,6 Aaananpyra 120 B.




§ 28, Jocnigxyemo enexTpuyHi Kona 3 napanencHinM 3I'EAHAHHAM NPOBIAHWEKIB

Onip nepmoro peaseropa R, = 100 On.
Buanau omip apyroro peamcropa f,
i cuay cTpyMy B KomHIA alassni
HOJTA.

E JinAHKA eNeKTPHYHOrO KoJaa Mic-
THTHE ARl NapaielbH0o NPHEIHAH]
JFAaMOH, TpH AMIepMeTpH TA JIBA
kawoul (Man. 28.6). Axmo saMrHeH]
kmoui 1 i 2, amnepmerp A noxkasye
cuaycrpymy 1,2 A, lllo nokamxe aMm-
nepMeTp A, AKINO 3AMEKHYTH K04
1; xnwoua 27

ﬂ Ho pepena cTpyMY NPHEIHAHO IBA
OAHAKOBl peancTopr (Man. Z28.T).

3A JAHNMH MATIOHKA BHaHAY CHIY
CTPYMY B KOJi.

ﬁ HeizonroBaAHWH ApPIT MAE eeKTPHY-
Huil omip 1 Om. Brarau onip usoro
X ApoTY, AKIO HOro nocepeaHHl
pO3pi3aTH 1 CKPYTHTH OTPHMAHI M0o-
JOBHHH pa3oM Mo Belf JoBMHHI,

E laoawoBaHul gpiT omopod 1 Om
pPO3pi3aad ODocepenrHl I CKPYTHIH
OTPHMAHI NOJOBHHH pPAa3oM OO BCif
noexduHl. Branay onip Takoro mpo-
e —— Man, 28.7

E [Ipopia poapisann HA TPH YACTHHH i CILTENH B OAHH. ¥ CKRIABKH pasie aMi-
HHBCH OIip npoBoay?

'i-ﬂﬂpﬂrnm—th B 2-000aTKy CUMyNauiso «AoCnipEyEMO enexTpHYHE
wee  KONO 3 NapangnsHum 3'eaHadHaM nposiaHukia= (28.2).




5 28. Jocnigeyemo enecTpiyHi KONa 3 napanensHkM I'€HaHHAM NpoBigHKEIB

BUKOHAW NAGEOPATOPHY POBOTY N:8
Buxonyi poboTy i3 10TPHUMAHHAM NPABHI Ge3NCeKEH RUTTEIIAILHOCTI.

Hocnigd eneETpHYHE KOJ0 3 NAPATETLHNM 2'cIHAHHAM NpPOBiIHHKIR.
Ofaadunanma: DaTapesd ARVMYJAATOPIB, ABl eNeKTpOJaMITH, AMIEpMeTp
nocrifinoro crpyMy Ha 2 A, BoasTMeTp noctiliHoro crpyMy Ha 4 B, nepe-

MHKAY, 3 €QHYBAILHI IPOBOJIH.

1. Haxpecau cxeMy eleKTPHUHONO Koja, o CKIAAJACTRCH 3 JIKepena cTpy-
MY, ABOX eNeKTPHYHHX JaMn, 3 ¢HAHNX NAPAneakLHO, BOOLTMeTpa i
EJTHEY 8.

2. Crnagy KONM0 38 HAKPECNEHOK CXEeMOK [ANH BUBYEHHH IAPAJNEIBHOIO
3'eIHAHHSA eNeMEeHTIB.

Homep  Cunacrpymy, A Hanpyra,B  Onip, Om
pocniny | 1, I, I v, | v | ¥ R | R | R

1 | | | |
——1 _ |

I

3. Branau ganpvry U 3a nokazaM# poasTMerpa. [ligrnoan BOAETMET] CHO-
YATKY A0 Kxem naMmun 1, sumipai saopyry U, a notim o nammm 2, Ba-
smipait sanpyry U,.

4, Tligknoun aMoepMerp nocaigosro: a) 3 taMmnoo 1 i sanuom noxass am-
nepmeTpa I ; 6) a namMnono 2 1 3anHIIH NOKAZH aMTmepmeTpa [ ; B) ¥ aarais-
HY JINAHKY KOJA | BUMipal cuay crpymy f.

3. Obumcan onopn mamn R, K, Ta saransanii onip R napanensso 2 elHAHAX
eleMeHTIE.

6. 3pobn BHCHOBOK, YW BMKOHYIOTLCH 3AK0OHH NAPASIeNLHOIO 3 €IHAHHSA &.1e-
MEHTIB.




§ 29. Z0CAIAXYEMO ENEKTPHYHI KONA
13 MILLAHUM 3 EAHAHHAM

nPOBIAHNKIE

L

0O, zapa3 mu OGyaemo po3B'A3yBATH 3a-
Aasi, y AKMX B eNeKTRUYHMX KONax oaHo-

yacHo BynyTe ONAHEW i3 NOCNAOBHKAM |
napanensHumM 3'edHadHAM nposigHvkia!
A anorapanace?

[ RocnanoH |

Poagueuces cxeMy (Man. 20.1, ﬁ}, npounTail YMOBY 3afaui Ta YCTAHOBH Bij-
noBiaHicTs Mix Kporamu ii poan’asanua (1-3) Ta cxemanm ((-0).

Jadava: BR3HAY JaradsHAH omip Ba giaarnl AS eleETpHYHON KoJla, AKIL0
BCl eneMeHTH MawTs omip 1 Om.




§ 29, locnigxyemo enecTprydi xona |3 MilaHum I'EgHaHHAM NpoBlAHKKIS

Mpopoaxess man. 29,1
Kpowxu pose’asanuns sadawi

1. BranaunTi 3aransHu onip R, , nocaifoBno 3'egHaHuX enementie R R,
HA BepxHIiH rinui BI.

2. BuasauuTi saranesuil onip R, - napanenkHo 3'elHAHUX eneMmeHTiE R
Ta obuHCcaeHOro onopy A, ..

3. BH3HAYNTH 3ATANLHHHA OIip DOCALA0BHO 3 €AHAHNX eneMenTie R, R

R..
AI3HABANWCA

2. & 4

Ax noxkpoxoso amiHweamu cKAQGIHY eEXLEKMPUNKHY cXeMy exdiganenm-
now! ExexTpruHl Kona, 3 AKAMH JOBOIHTLCH MATH CIOpABY HAa NpakKTHIL,
CHAANAKTHCH 3 KiMbKOX PISHHX cOOMHBAYIEB, AKi MoxyTh Ovra 3'eaHani
Mix o000 NOCALIOBHO, NapatTelbHo A0 NOCAIA0BHO H NapatenbHo (MlIaHe
3’ eAHAHHA).

Hlob poapaxyeBaTH S3araabHHM
onip cxemu iz Mimamns 3’ enannam, m mmmm~

[l COpomyIOTH, HOCTYHOBO 3MEHIIY- | l Pa m“wm’“‘-
0YH KIALKICTh ONOPIE A0 OJepiKaH- m e

HA CXEMH 3 OJHHM OIopoM.

Taki erexTpHuHi KoOMa pOSpAXOBYHOTH 34 JONOMOrOH eKeisaieMmHuUX
cxesm. [Ina nobyriosM eKBiBANEHTHOL CXeMH BHIINAKTL JINAHKY Koaa, Ha




§29. flochiaxyemo eneETpUYH] KOAS I3 MilaHWM 3'EAHaHHAM NpoBigHMKIB

AKLH eneMeHTH 3'eIHAHO TiIABKHK NocalgosHO 460 TINBKH NApATEILHO, TOGTO
OoIip niel JIAAHEH MOMHa poapaxyBatTi. aal Taky QJLUIAHKY KOJda SaMIiHIO-
0T OJHAM Pe3licToOpoM, OIIlp AKOrD JopiBHKIE pospaxosanoMy. Babymony-
OUYH TAKHAM YHHOM KUILKA eKBIBAJPHTHHX CXeM, BHIHAYAKTE 3ATATLHAN
OIip KOJaa.

flkmo sBigoMa Hanpyra Asmepena CTPYMY, MOMHA BHIHAYHTH IATANLHY

ciay crpymy. Jani sxe MolKHA POIPAXVBATH HANpPYIH | CHOA CTPYMY Ha
OEPEMHX PeIHCTOPAX.

MHMokasxemo HA NPHEAAAL, AK BHEOPHCTOBYVBATH MeTOAHKY eKBiBANTEHTHOI
CXeMu,

¥ xono, aobpamene ua mamonky 29.2, €3, nogano nanpyry 55 B. Onops
BCIX peancTopie ofHAKORI 1 fopiEHKIOTE 2 OM. Branay saransani onip Kona,
A TAKOM pOo3noiiy cTpyMis i HANPYIH.

kpowx 1. BuginaeMo JinAHKY, e TPH peal-
cTopn a'eauani mix cofow nocaijlIoBHO, —
e peancropn R o HS,. R . OBupcanMo IX enex-
TPHUHEHEA omip: R, . =R + R, + R, =60m,

TE!I[E]] MOMKHA HAKpPeCIHMTH eKBIBAJIEHTHY

CXeMV, 3SAMIHWBINH 1] ONOPH eKBIBANEHTHHM
H”I“{Ha.m 29.2, @}.

Kpow 2. BaaingseMmo ginasxky, v akii pe-

aucTopu R 1R, |,  a'ensadi mix cobow napa-
aensHo. Onip niel sanxmn:

o :
_R-R,,, Eﬁ=12=g=mm_

—
 —

MATRAR ., 2486 B

Kpecninmo eKBIBATTEHTHY CXEeMY
(man. 29.2, £)), samMiEMBIIN DapateILHO

a'eqHAHI pe3NCTOPH eKBIBANIEHTHHM OIOPOM
R

3, 4, b, 0"

Kpor 4. HitTko BRHO, IO TENEP BCI ONOPH | B
3'eHAH] NOCAIAOBHO, OTHe, JATaNLHIH onip
kona:R=R,_ =R +R.,+R =2+2+1,6=
= 5,5 Onm.

Toail zarankEHH CTPYM:

_U_ oHoB ~10 A
R 550m

d. 4,58

Man. 29.2




§ 29, flochigxyemo enexkTpUyHi KOna i3 MilaHuM IEgHIHHAM NpoBIAHKKIB

A Tenep poariggATHMEMO eKBIBANEHTHL CXEMHM V 3BOPOTHOMY HANDAMKY:
Bi NpocTIINHX A0 CKAAAHIMIKX, TOOTO B HANPAMKY A0 HOYATKOBOL CXEMH,
CnouaTry nornaneMmo na man. 29,2, ﬂ Buano, uo sarankENE CTPYM NpPO-
XomnTh 9epesomope K, R, R, , . (=1 =1,=1I . ). Orie, MmoxHE; 00-
uHcanTl Hampyre U, U, U, |,

U=IR=IR=10A-20:u= 208,

Jpoaymino, wo U, = 20 B rakomx, gifcHo;
U,=IR,=IR,=10A-20m=20B,

U vns g s Paana—L By p ™AL UNM= 101,
Ileperipuso Tenep pisgiecre U=U + U + U, .
U=20B+20B+ 15 B =255 B.

Taka nepepipka noxkasye, Y NPABHILHO TH PO3B #aveln sagauy. Hxdm aa-
pas nei 3aKoH He HigTeepAuecH, Tobl noTpibno Oyao b noBepHYTHCH | IVKA-
TH ]]-IJ.H]!..I'IH].F.

OGuncanmo Tenep cTpyMu wepes R, i R, . . (man, 20.2, {3). Hanpyra na

p = - i " U.‘I.i..i.tl=ul=ull-'.'r.-ﬂ-'
I 15 B U 15B
Orxe, U =01 =15B: I, =—L= =THA: I =;"~E,=__._.==2,5ﬂ*
T Ve "R, 20m R .. COn

Konrponwoil cebe, nepesipait, un copasamyerscs pisgiers [ =1, + [
I=T0A+2,0A=10A.

d; &, A"

OT#e, Bee NPABRILHO!

Crpym uepes R . Hacnpasal nporikae vepes onopn R, R,, R,. [lepecysa-

eMoca Big cxemn Ha Max. 29.2, ) no cxemn va man. 29.2, €.
OT:xe, IMIE=I'=IE=I' =2 85 A.

SpoayMLIO, mn-m:Hinmu{HIWREﬂRE,mUl#UEFUﬁmE,Eﬂ*ﬂﬂu- o B.
Hificao, seymi l/, . . =U + U +U_=135B.

Taxum ynHOM, 34 TONOMOrOK eKBIBATEHTHHX CXEM BHAHAYEHO 3AranbHui
OImip KOJA TaA PO3NOALT CHA CTPYMY | HANPYIH HA KoMHOMY 11 exteMeHTi.

ﬂ 3 AKO0NW MEeTOH JACTOCOBVIOTHL EKBIBANEHTHI cxemMu?

ﬂ Ax aMiHNTHCH ONip eNeKTPMYHOrO KoJa, Ko go Gvib-
AKOL JTAHKH KOJMA DIAKIIOYHTH e OHH peIducTop: a) nocni-
AorHO; §) napadensHo?

H Hy Tpu offHAKOBL ONTOPH 3 €AHATH piaHoMaHITHHMH ciiocobamn? Haxkpec-
JH CXeMH [HX 3 €IHAHD.
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YYHUCh PO3B'A3YBATHU 3ALAMI

Branau sarancHMil onip JiNAHKH KOJMA | CTPYMH B KOMHOMY peascropi
(man. 29.3), axmoe sanpyra mix Togxamu A i D gopismoe 26 B; R = 2 O,
R=30M,R =60M,R=10m,R =20M,R =20m,R. =40m, R =120mn.

40l

=268 Ha pginaakax AB i CD peanctopn 3’egHaHi

R=RK=H= 20m napasenbHo. Omp KomHOL ALIAHKH BIANO-

R,=30m BiAHO:

R, =60m 1_.]+1 =% Xk o3
= +—; —_———.

ﬁ'flgﬁ Rpw R, R, R, R, R R R

R;= 12 Ot R, =10m; R =1,20m. Toxi saransunii

_ | omlp Koaa ODyie CKAAIATHCH 13 NOCALTOBHO
d'eananx ainapoxk AR, BC 1 CD:
Ip!lrfl-p IH:*Ilq I_:I| I'| IT'.I‘_?

R=R,+R,.+R.,.neR, . =R +R;R, =10m+20m=30n.
JarancHuli onip kona: R=10mM+30M + 1,2 Om = 5,2 Om.

3a aaxoHosM OMa 08 QLTAHKH Kona BnanavaesMo: J =£. I= A 1 =2 A.
R 2,2 OmM

Taxwmii cTpyM npoxoauTs wepes peanctopu R 1 R, robrol =1 =1=3A.
Hanpyra pa ginasni AB: U, =IR U,  =5A-10m=5B.

Taka ¥ HAOpPYra | HA KOMHOMY 3 peauctropie R, K, H , OCKIIBKH BOHH
3'eIHAHI TAPATeILHO,

£ A 5B Y—

T1 I - e 2,5 A. Ananoriuro: I,=1,7A, I =0,8 A.

Tak caMo BHZHAYAEMO POANOILa cTpyMie i HA ginaawi CD.

Hanpyra sa ainasni CD: U, = IR, U.,=5A-1,20M=6B, rogi [, =3 A;
I.=1,6A;1 =0,0A.

Bianosio: R=5,20m, I, =2,5A,1,=1,TA,I,=08BA, I, =I.=I=5A,
I.=3A,1I.=10A,1I,=0,5A.

Toni I, =




§ 29, locnigxyemo enecTprydi xona |3 MilaHum I'EgHaHHAM NpoBlAHKKIS

PO3B'AXHK 3AOAMI

n Horupu nposiginky 3 onoposM 0o 1,5 0M Koxen HeoDX14HO 3 ¢JHATH TAK,
mod orpaMaTi omip 2 Om. Ak ne agificarTi?

E Iea npoBifHBRKA 38 NOCAIAOBHONO 3’ e JHAHHA MAKOTL onip 27 OM, 3a napa-
AensHore 3'eananaa — 6 Om. Brapaw onip upx npoBlAHNELB.

ﬂ Henit onip MOMHA OJEPH#ATH 34 J0NOMOrOK TPLOX PESHCTOPIE oHOpOM 10
2 Om xomen?

ﬂ Ak aMiHATHCA NOKA3IH NOPHIAAIE,

ARI0 NOBIVHOK PEOCTATA NOCVHYTH
paipo (man. 29.4)7

E Hotupn OIHAKOBHX NPOBIIHHKA 3
onopaMy no 10 OM xkoxed 3'e1HAHO,
AK TMOKA3AHO Ha ManwHRY 29.5.
Hrum Gyae saransHuil onip, sxoo
cTpym nigrecTH Ao rowoxk A i C7 Jlo
Toyok A i D?

BMKOHAW AOCNIAMEHHS "

Buxonyil gocaiam 3 J0TpHMAHHIAM 10 10

NPABHI Ge3NekH MHTTEXIAILHOCTI! -

Haxpecnn cxeMy eXeKTPHYHOTD A -]H_“_l‘ D
Koafa, o MIiCTHTh JEepeno cTpy- Man. 29.5
MY, EMeKTPHYHY JaMny eianoeigaol

HAOPVIH 1 TPH BEMHEAY], VEIMKHEHI B KOO TAK, oD YHACTIJOK 3AMMH-
KAHHA OKPeMO KOMHON 3 HUX JaMna criTinaaca. Bpaxyil, mo nepim #wix
FAMHKATH APYTHH BHMHKAY, NOTPIDHO pOaMBKATH nepmui. Crnann i ne-
peBip cxeMy Takoro Koaa. [le BHEKOpHCTOBYEThCA Nel conocih a'egHanHA
BHAMHKAYIRT

B BukoHaik B e-NONATKY BIEO3ABAAHHR (29.1).
L

OUIHW CEBE

—— BuxkoHai B e-A04aTy 3asaqHHa ong camMoouwiHnearsa (29.2) Ta nepernaHe cM-
e MYNALWIO «EnexTpuUYHl KONA i3 MilLaHKkM 3 EaHaHHAM NposioHukia= (29.3).




§ 30. ROCAIAXKYEMO All ENEKTPUYHOTO
CTPYMY

3Haew, y roqMyn GnexayTie Npo HAaABHICTE eNeKTPUYHONo
CTpymy A pobWna BMCHOBOK 33 KiNBKOMa MOKa3IHWKAMW;
AKLLO HE BYNUU MyayTh réHepaTtopH; KOnM niaxogumu oo

ABEped NiA'iaay, | MarHiTHWA 3aMOK HEe NPaLUKoE; a B KBap-
TAR — 33 CBRITIHHAM IHOMKATODIA HA BAMWEaYax, nobyTo-

BUX NPWUNANAX.

N
Tax, eneKTPUYHUA CTPYM YHMHWTE TENNOBY, CBITNOBY, Mar-

HITHY Ta Xisiary Oil. JiaHaeMocs, YoMy Tax sinfysacTscs |
AK LIE BUKODHCTOBYE NIGOMHAE.

Poaagusues mamnwHok 30.1. YerasHoBR BLANOBLAHICTE Mid MANKOHEKAMRA
O ta alamu enexTPHYHONO CTPYMY, AKY BolK LnoeTpyioTs: 1 — rennosa,
2 — cmitnona, 3 — marmiTaa, 4 — ximigma. Hxi gil cTpyMy Ve aragyeantucs
v 1iit 1 nonepegrii remax? Hxi npaknaan BAKOPHCTAHEA A1 eNeKTPHYHOTO
CTPYMY TH MOMEI HABECTH CAMOCTIHHO?

o

Hiznaemocsr npo mennoey divo eaexmpusnozo cmpymy. Ilpo
B3AEMO3B A30K TENNOBOr0 XA0THUYHOND PYXY BLIBHUX EMeKTPOHIB ¥ METANAX
iix ynopaaAKoRAHKE PYX IiJ Al eeKTPHYHONO NOJAH M 3raJVRATH, KOJIH
POarJAAany IANTEMHICTE ONOPY MEeTANSRAX NPOBIAHHKIBR BiJl TeMIeparypH
(§ 26). lIparagyvem?




§ 30. focnigxyemo Al eneKTRUNHOND CTRYMY

Konw pocnigpxyeany aanexHicTs onopy Blo tesmnepartypw, TO
NPOoBIAHKE 3 CTRYMOM HArpisand, A 44 MOXE NPORIgHWK 3i CTRY-
sMOM GyTH Axepenom Tenna’?

Poarasas mamouox 30.2. o nomxocis gxepena erpyMy nig'eAHAHO Hi-
KeTlHORY ApOoTHHY. Heped neBHHH NPOMIXKOK YACY APOTHHA, [0 AKIH NPOX0-
AWNTEH ENEKTPHYSHNH CTPYM, HAPIBACTECA, POLKAPIOETHCA 10 YePBOHOID CBI-
TiHHA | TPOBHCAE.

"- Mepernays B e-A00aTEY aHIMALIAHY MOOENb LLOTo
- Aocnigy (30.1).

Man. 30.2

lle noAcHKETHCE THM, 10 CHJA STeKTPHYHON NMOJAA POIraHAe 3apaame-
Hi 9acTHHKH, 30inbOyioun iX KiHeTHYHY eHeprin. YHaCHLI0K 3iTHHeHHS
3 IHIMAMH YACTHHKAMH pedoBHHH (AToOMAME, HOHAMM, MOAEKYIAMH) YACTH-
HA KiIHeTHYHOl eHepril 3apa/iXkeHHX YaCTHHOK OepejaeThCcd 1M, mo 30LIs1IIve
IXHK) BHYTPINHIO eHEPIrio.

s jedKuy peuoBHH TAKe HATPIBAHHA MOMe BHEIMKATH il cBiTAOBY Al0.
Hanpaeaag, 8 e1eKTPHYHEX JAMIAX POZKADIOBAHHA, 16 BOALppAMOBA HUT-
KA HArpIBAETHCH 10 ACKPABOIO CBITIHHA,

Moxetu NOACHATK, 4OMY ANA AeMOHCTPaull Tennosol
nii obpany HiKENiHOBY ADOTUHY, @ HE MIOHY Y1 8moMi-

HIERY?

Ternnoy 4110 CTPYMY MOMHA CIOCTEPIFrATH Ha NPHEIAT HArDIBAHHSA CI1-
panel elerTpHYHOL JTaMIH PO3KAPIOBAHHA, eTeKTPONPACKH, EAeKTPOILIH-
TH, eleKTpHYHoro obirpinaua (Mama. 30.3).




5 30. fAochigxyemo all enexTpUYHOrD CTRYMY

Man. 30.3

Tennoea gia cTPpYMY HIHPOKO BHKOPHCTOBVETLCH NI YaC KOHTAKTHOIO
apapoBaHHA MeTadip (man. 30.4). Kpias gerani, 0o 3agapoioTs, NPOOVCKA-
OTh BETHERD cTpyM. ¥ peaviasTaTi B MiCUAX KOHTAKTIE feTani avie Harpi-
BAKOTHCA H 3BAPIOIOTLCAH.

Man. 30.4. BUEOpWCTAHHA TEnnosol ol CTpyMy N0 4ac KOHTAKTHOM 3eapBaHHA
MerTania {E}. micT MNarToxda B KMesl — NEpWKA ¥ CBITI CYUINBHOZBADHWA MICT
sagnoaxkn 1543 MeTpu {@]

Tennosa gif eNeKTPHYHONO CTPYMY CHOCTEPITaETLCH He JHING V MeTale-
BHX NMPOBITHHKAX, A i v piAKAX i rasyeBaTnx.

Hiznaemoen npo ximivny diro empymy. l1po BaaeMo3B A30K XiMIVYHAX
OPOLEciB TA IPHUYHHY eJIEKTPHYHOrO cTpyMy Tobi Tex sigomo. Ilpuragven,
v & 22, poarnsaaouyd XiMIYH] Jiepena cTpyMy, MH 3 SCYBATH, (0 BHACHI-
NOK XIMIYHHX peakiiil BlADVBAETLCH BHELILHEHHA eJeKTPHYHO 3APAIKeHHX
YACTHHOK, AKI HAKONMHYVHTHCA HA BIANOBIAHMX monwmcax pHepena. Came
BOHH CTBOPHYOTH eNeKTPHUYHE I0J1e, HKe 3MVIIYE BiAbLHI EJIEKTPOHH YHOODHD-
KOBAHO PYXATHCH YV METANEBHUX NpoBIAHHKAX.




§ 30. flocnigxyemo Al enekTpUYHOrD CTRYMY

Hocaian, 4i Mode, ¥ CBOK Yepry, e1eKTPHYHMA CTPYM YHHHTH XiMiuHY
Al, TODTO COPHYHHIOBATH XIMIYH] NepeTBOPEHHA pedoBHH. PO3IHBHCE MA-

nwHoK 30.5, §F.

Barapen
‘.--|'|| =

Man. 30.5. XiMivyHa iR enexkTpUYHOro CTpyMYy:
) — nocpiGnewus, ) — poaknanarHa Boam

Ho nosuTHBHOL (+) EAeMH 3epena cTPYMY OpHeIHAHO cpifHY NIACTHHY.
MeTtanesy N0 KY (13 MeHII J0pOororo METAIY ) DIAKAKWYEeHO 40 HeraTHBHOL (—)
KJAeMH Jkepena crpyMmy. | nnacruny, 1 10Ky 3aHypeHOo B PO3YHH HITPATY
cpitna (AgNO,). Komm wepea posunH NPponycKalTh eleKTPHYHIE CTPYM, TO
fioan cpifna BUAINAKOTECH i3 IIACTHHEHE TA NPHESHVIOTHCA 10 JOMKH — Ha
HiH YTRBOPOETHCH TOHEHBKHHA ap cplbaa. [logidanM cnocoboM MOM¥HA H NO-
30JI0THTH BHpobH,

'-‘ Mepernaxe B 8-000aTKy aHiMauifiHy mogens no3o-
we  NOMEHHA BUpObie (30.2).

Inmuf npuKAaj — VTBOPEHHA BOAHKD H KHCHIO ¥ Pe3VALTATI NPONVCKaH-
HA Kpiak BOAY enexTpHYHOrO cTpyMmy (Man. 30.5, (D).

XiMmiuHa gi8 eleKTPHYHONMO CTPYMY ClHOCTEepiraeThed i B IHIIHX BHOIAAKAX,
KOJAH N8R TPHYHIE CTPYM NPONVOKAIOTE YePead BOAHI pOaulHE KHCI0T, AVIiB
i conei. I ne mApoko BHEOPHCTORYETRCA B XIMIYHIA npoMucioBocTi. [JeTans-
Hile npo ue faertsea v § 41.

OpgHouacHo 3 XiMiuHOW fl€W cHOCTEpPIraEeTheA il TENNOBA — POIYMH, O
AKOMY NPOXOINTE CTPYM, HATPIBAETLCA.

HAisnacmoca npo maznimuy diro cmpymy. Hpo exexTpiumni 1 MArEiTHi
BaaeMoil Tobi takox BigoMmo. [Hprragyem? ¥ §17 6yvno aragaHo npo cXo-
AICTE ¥ NoBeJiHI JBOX MATHITIE TA ABOX HALNeRTPpHIORARHX Ti0. llikapnwm €
tharT (abo nerenga) npo Te, AK DYI0 BHABASHO MATHITHY 110 CTPpYMY.
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Opnoro pasy gascexuil yuenui I'. Eperes AeMOHCTPYEAE CTVAEHTAM H0-
CAlAM 3 HArpIBAHHA NPOBLIHHEKIE eeKTpHYHEM cTpyMoM. I1ig yac npocnigis
OAMH i3 CTYAEHTIE TOMITHE, N0 ¥V pasdi NPoXoKeHHA eTeKTPHYHOTO CTPYMY

o NMpOBIARHKY MATHITHA CTpilaka, poa-
TalloBAHA NMobIH3Y OPOBIHAKA, MOMHHAE
BIAXHIAATHCHA. AK HOHHO KOA0 pO3MHEKA-
KTh, CTPYM 3HHKAaE, 1 CTpLIKAa NoBepTa-
€ThHCH vV nmonepenne noaoxenHs. CtvaenT
BKA3AB BHEJAJAYY HA AHBHY NOBeHiHKY
crpiakn. lle pigkprTTa cnoeyeano I'. Ep-
CTega TA IHMUX BYEHHX J0 3 ACYBAHHA
OpHYMMH B3aeMoAll MArHITHOLI CTPLAIKH
i mpoBiaEHEA 31 cTpyMoM (Man. 30.6).

o Nepernae 8 e-NOAATKY aHiMALHY MOAENS LLOrO

we  aocniny (30.3).

CrorogHi BHABHTH MATHITHY Ai0 cTpyMy Moxkew i ™. [Ina nsoro norpibHo
HA SaTisHnl UBAX HAMOTATH KiMbKA JECATELIE BUTKIS 1301b0BAHON MITHODMO
MPOROAY, IBINBHATH KIHII NPOBOAY B i300ALH] | NPHEAHATH 1X J0 JXepena

cTpyMmy. Takwid npHCcTpill NPpHTATYBATH-
Me apifHl MeTanesl npegMeTH, AK MAUHIT
(Man. 30.7). Poz’eguail eleKTpUUHE KOMO.
Crpym no KoTyimii He DpoXoAMTh, 1 BOHA
BTPAYAC MATHITHI BAACTHROCTI,

Ha siaminy Big Temaosol Ta XiMiuHol,
MATHITHA Jld eAeKTPHYHOTO CTPYMY CIO-
CTePIrAETLCH 3JABMAH, HEe JANeXXHO Blj
TOMN, AKWH OPOBIHHEK: TRBepAHHA, pLAKWH
YH Fa3VBATHH, & TAKOMXK YV Bakyymil. [le-

TAABHIINE NPpHYHHH MardgiTeol mil enex-
TPHYHOIO CTPYMY BHBUYATHMem v 9 Kaacl.

SJapa3 JHuile 3agHAYHMO, [0 BYeH] JOoCil-

AHIHA He JIHLIe 3YMOBJIEHHEA eIeKTPHYHAM
CTPYMOM MATHITHOI Aii, a f HABNAKH — IO
noTpibHo pobrTH, MO0 MATHIT CTAB OPHYH-
HON BHHHEHEHHH ENeKTPHYHON0 CTPYMY.
JABIAKH IIHM JOCHiMeHAAM CTANO MOMK-
NUBHM (PVHEINIOHVBAHHA pPiaHOMARITHHX
eIEKTPHYHHX JABHIYVHIBR Ta reHepatopis
(man. 30.8).

- 2

#
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¥ aBuryHax elexTpHuHsfl cTpyM, AKMIA OpoXognThs 0o paMoi ia gporty,
posMIMeHIN MM HDOMKCAMH MATHITY, 3yMOBMOE 11 obepraHHA V OEBHOMY
HanpaMiy. e opuasognTe 1o obepTaHHA IHIIHX YACTHH eNeKTRONPHIALLE,
HANPHEJAN, HOMIE B eNeKTpoM AcopyOli, cCRepAdA B eeKTPOAPHIl, KOJic
B eleKTROCKYTEPI.

a MNepernans B 8-A00aTEy aHiMauinHy moaens obep-
wer  TAHHA DAMKK 3i CTRYMOM y MarsiTHomy noni {30.4).

¥ reHepaTopaX HABMNAKH — OOTPIOHO YMMOCH MYCHTH paMKY i3 ApoTy
oDepTATHCAH B MANHITHOMY NoJ, 1100 v Hil BHHHEK eMeKTPHYHHE CTPYM.

Man. 30.8. Oe reqeparop, a e — ABnryH?

Hri dif wunume erexmpuiiud cmpym xwa opzaniam awdunu? Enex-
TPHUHHH CTPYM MOMe YHHHTH Tell0BY, MATHITHY, XIMIYHY TA [Ie H MeXa-
Hiugy nil Ha oprasiamu, v roMmy unesni i sa reii. OcobaugicTo npoxXogKeHHSA
EJIEKTPHYHOIO CTPYMY Kplak TLI0 JIOJHHHE € Té, 10 plaf] Jinaukn opragiamy
MAIOTH PIAHY eNeKTPONpOBIARICTE. Pianun (KpoR, cCOIRHHOMOIKOBA PIANHA,
IHTONNAZMA KAITHH) Jo0pe NPOROAATE ENeKTPHYHNA cTPpYM. OCHOBHHMH HO-
ClLAMM 3apAAY B HUX € HoHH. llIxipa, KicTKOBA B MHDOBA THAHMHN, MeMD-
paHM KAITHH TA KIITHHHHX opraHen nogidHl go aieneKTpuKiB. YcepeguHi
OPraHiaMy eTeKTPHYHAE CTPYM NOIIHPIOETLCA NePERANHO KPOBOHOCHMMM §
AiMPpATHYHAME CYIHHEAME, M A3aM¥H, oDONTOHEAMH HepROBRX cToRDYVPIBE. 3a-
AeMHO B MAAXY NPOXOI#eHHA CTPYMY TA HOro CHIH BiH MOMEe IPH3BOIHTH
A0 piaHMx gif.

¥ MeIHUHHX OLIAX ANH CIeKMPOTiKy8aHiA 3ACTOCOBYIOTE HEBETHKL CTPY-

MH: 78 NporpiBaHHA YACTHH TL1a KOPHCHOK € TeILTOBA JifA, 418 CTHMYII0BAH-
HA JiAALHOCT] OpraHie, noJdinmmeHHA obMIiHY peY0BHMHE — XIMIYHA | MATHITHA.

Besneusow 108 JHOIHER € cHa cTpyMy, Merme 1 MmA. [Ipore eTpyMu, 3HA-
yeHHA AKUX nepesuuve 100 MA i sl DpoXogAThL METTEBD BAMINBUMHE Ti1AH-
KAMH TLIA, MOMYTE BHEARKATH GHAYHI VIDKOM:KeHHA opradiamy (man. 30.9).
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NokonoBaHHA MNapaniy gMxaHHs 3ynuHKa cepus
HeslgnyckavHa DiGpunauia wnyHo4kia
E
% e
=
E I
o ] :
m P
2 :
3 F
0,02 : A
ImA  5mA 10mA 30mA 75mA 054 1A 5A Crpym

Man. 30.9

Iix gieo BeAHKOro CTpYMY BLAOVBAKTHCR HAPDIBAHHA THAHHHH, BHIIADO-
BYBAHHHA BOMOIH, 0 BHKAHKAE OMIKH, POIKAAAHNNSA OPradivHol pedoBHHHA,
B TOMY wHcal kpogi 1 nimdn. [loagpazaenans i abyperEs cTPYMOM TEAHHH Op-
raHisMy MOMe NPHIBeCTH [0 MHMOBLIBHOMO HenepegdauyvBaHOro cCROpOYeH-
Hi M a3is,

Triil opragiam € JxepenoM MikpocTpyMmin, Yol kaiTHHHE, OpraHy Ta opra-
HIZM ¥V LiI0MY MAIOTE BAACHe enekTpiuHe none, KornenTpania itoHie v mu-
TOIIASMI KAITHHH TA MIMETITHHHOMY ceépeloBMli pisaa, ToMmy HA meMmOpa-
HAX KAiTHH € Glonomexyiaau. 3azsnuail ganpyra GiocTpyMis He nDepeBRITVE
0.,01-0,1 B.

ErerTpiuHEH cTPpYM, AKHHA BEHHHKAE B HEPBOBIH CHCTEM] TBAPHH TA TW0IH-
HH, HAZHBAIOTEL HEPAOSUM iMNYALCOM. JABAAKH IIHM iMTIVALCAM BRiIGYVBAETS-
CA CKOpOYeHHA M A3ie, nepejgapanad imopMmanii. HagiTe Taki cxaagHi npo-
OecH, AK MOBJIEHHA, MHCIEHHA, DAM ATh THAHHHA, HOB A3AH] 3 eIeKTPHYHIM
CTPYMOM, AKHH BHHAKAE B Moary (man. 30.10).

i HEPBOBA CWCTEMAPETYNIOE I

[- poBoTy M'A3ie | opraHis yyTTH j [ poboTY BHYTRIWHIX opradia |

N B A

Man. 30.10, Hepaoaa CHCTEMKA NIOOMHW QYHKLWIOHYE 3aB0RKKW BENEKTRDHYHOMY CTRYMY
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P'EH.I"}*BH.HHH EJEKTPHYHO 3APpHAMEEHNX YACTHHOK B ﬂ]]i"'&.'lﬂﬂ!lﬂ. Ha Ji D eneK-
TPHYHOM 4¥ MATHITHOIO NOJILE NOKJAAEHO B OCHOBY QLATHOCTHE — eJNeKTpo-

KapaiorpaM#, MardiTHo-peaodarcaol Tomorpadgii (MPT) rompo.

ﬂ e Ha OpakTHOl MOMHA cnocTepiraté Ail eleKTpPHYHOTO
eTpyMy?

E Ile BHKOPHCTOBYOTE TEILIOBY Ai10 eeKTPHYHOrO CTPpYMY?

ﬂ ¥ yoMy noaArae XiMiuHa qif e1eKTPHYHOrO CTPYMY 7
ﬂ ¥ uomy ocobausocti Maraiteol gif crpymy?

PO3B'AMN SALAMI

ﬂ B enexTprunpx prd € 3UBHE FreHEPATOD MK TPOEHEDrll, AKHH CKIAJAAETLCA
3 enexTpounTie. OIRH eNeKTPOIAT EAeKETPHYHOO CEATA CTROPIOE HANTPYTY
npubauzagoe 0,02 B. Bragau MakcHMAILRHY HANPYTY, SEY MOM¥e CTBODHTH

CHAT, AKINO0 eMeKTPOLUHTH 3i0paHo ¥V CTOBNYHE M0 YOTHPHETA HITVE, 4 BCLOIO
TAKHX CTOBNYHKIR I ATCOT.

E Byrop Mae eneKTpHYH] Opraiy, o CTAHOBAATEL 4/ fjoB:uHN foro Tina @A

VTROPIIOTE HANPYTY a0 650 B, llopispan anavenna Hanpyry, o BRpobane
BYrop, Ta obunciaene ToboK 3HAYMEHHA HANPYTH ckaTta (3agaqa 1) 3l anaven-
HAM HAOPYTH B eNekTPHYHIH Mepexi. YoMy 18 ToaguHan € ocobaneo Hebea-
NevHHM VPaKeHHA CTPYMOM Bijg IHX TBApHAT

OMNPALLIOW IHOOPMALIIO
BizsMHK y4acTh v rpynoein pobori

ﬂ Ha ypokax Glonoril TH BHBYAEIN OprafiaM moguH. 3 orasjy Ha BHBUYEHe
ToDOK NMOEAHAH 3HAHHA 3 (Pplanky, ximil 1 Giogoril, O6'egraliTeck v 'PpynM 1

migroTyiiTe NoBioMIeHEA TPo GloMeXAHIKY OPraHiaMy, TerIoperyIaiin i
eHepreTHdHMN Dananc, 0loCcTpyMH H HEPBOBL IMIIVIIBCH.

[Teperasanas Bigeo s e-gogatey (30.5).
i Hiznaica Diaklie Opo 3BapIOBAHEA MATeplaAIis, V TOMY YHCIL H MKHBHX

OUulHW CEEBGE

¥ Buxowait 8 e-noaatey 3asgadsn AR camoouiMiosanus (30.6).



§ 31. A0CAIAXYEMO ENEKTPUIHNUA CTPYM

B PI3HNX CEPEAOBHNLLUAX

ol

LLie Ha NnoYaTKy BMBYEHHRA ENEKTRPHYHWX RBMLL MW 3BEPTANH
yEary, o 3anewHo Big cepanosrula po3piaHAnTe 0col-
NUBOCTI NPOXOOXEHHA BNEeKTPUYHOrD CTRpYMY, 30Kpema

L~

Yy Mmertanax, pigvHax | razax. Jocnigumo enexrputHMUA
CTPYM ¥ Pi3HMX cepenoaniLax!
P

[ocnaxvh |

Poaausuce sobpaxeHHs enexrpuuHanx agamn (man. 31.1). Copobyit ca-
mocTiitno BeraposwTH, Akl xapaxTepuernkn (1-7) sianosiganors Bugam

aamn (0.

Man. 31.1

1. LED namnu (Big anran. LED — light-emitting diode) e HAZMBAKOTE CHim-
AodiodHUME TAMIAMU.

2. Boanjppamona HATEa Harpieaetsca go 3000 C, aa Tarol TeMOeparypH
BOHA NMOYMHHAE ACKPABO CBITHTHCH.

3. EnexTpHuHHI cTPYM OPOXOAHTL Hepes cyMil rasis, Akl BHACTIOK LOTO
BHOPOMIHIOTE CBITIO.

4. EneKTpHYHHE CTPYVM, NPOXOAAYMH Weped HANIBNPOBLAHHKORL KPHCTAJIH,

BHKEJHKAE BHNPOMIHIOBAHHA CRITIA.

. 0% enmosEHETOL eNeETPHYHOL eHepril NepeTEOPIETHEA HA CBITIO.

. T0 % enosxurol enekTpHYHOL eHepril NepeTEOPIOETHCE HA CBITIO.

. 90 % cooxuTol enekTpHYHOI eHepril NepeTBOPIOETHCA HE CBITHO.

-] &1 CH
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Hio € HOCIA MU eAeKMPULHOZ0 cmpymy 8 planux cepedosumax? ¥ rebe
Bae Oyaa aMora nepeKoHATHCS, U0 eTeKTPHYHHE CTPYM MOXe YTBODIOBATH-
CH 1 TPOTIKATH B pisHEX cepergosumax. [lpuragan, v § 21 ma gjocnigxyeans
eAeKTPHYHI BAACTHROCT] PEY0BHH 1 QIAHIH vl PEYOBHHH, He JANeXHO BIJ
IX ATPEraTHONO CTAHY, HA NPORIIHAKH TA 13200ATOPH. 3raJIVEAJR NP0 OKpeMY
Irpyaoy pedyoBHH — Hamisnporigaukn. Y § 30 poarnsganm il cTpyMy B MeTa-
nax 1 pignHEax. Jocaiamyiioun aRJaHHA HA NOYATKY naparpada, v Tebe dyaa
IMOra NePpeROHATHCH, M0 CASKTPAYHHA CTPYM 3YMOBJIIOE CBITIHHA METAJe-
BOl BONLPPAMOBO] HUTKH V JAMIOAX POKAPIOBAHHA, F'A3Y — ¥ TAI0OPOIPA-
HHX JAMIIAX, HANIBOPOBIAHHKOBAX KPHCTANIE — V cBiTHOAIOAHMX.

Ynopaakyi ceol aaaHHEA. B MeTaneBHX DPOBIAHMKAX HOCIAMHE eleKTpHY-
HOTO CTPYMY € BLALHI eIeKTPOHH, AK] NepeMilIyioTECA ¥V KPHCTATIYHNX I'pa-
TAX, ¥ BYRJaAX AKHX MITATLCH HOHH.

B iHIAX TRepANX TiAAX, 0 He MICTATE BLABHEX eleKTPOHIB, KPHCTANIY-
Hi IPaATH MOMYTh PYRHYBATHCA [IL] 9AC HArpiBAHHA, VTBODHOIOYH HoHR, AKi
MOGEYTh ODepeMiniaTHCH. Houn TEEDANX PEUYOBHH TAKOM MOMYTE ODYTH pyX-
JHBHMMH, AKIIO PEYOBHHY PO3YHHEHTH YV BoAl (Man. 31.2). ¥ soal Teepai peuo-
BHHH pPO3NajaThCA HA NO3NTHERHO

TA HEATHBHO 3apafxeHl HoHn mifg | I o
BILIMBOM MOJexkya soame. (llpura- 'WHH““'#- HOBHHIM H3 WOHW y BOA-
AAll, IO TAKEe TR0, ) m-.pmﬂ-nﬁu-mw HA3NBAIOTE

HociaMy eaeKTPpHYHOIO CTPYMY
B eleKTPOAITAX € NO3WTHEBHL | HEra-

THEHI HOHH.

MNaCl
MNalCl

-

L —

 — =T

Man. 31.2. ¥ poaynHi yTEOPIOIOTECR BiNkHI HOCIH BNEKTRWYHOID CTRYMY

'azn 3a 3apHYaAllHHX YMOB Mall:Ke NOBHICTIO CHAALAITLCR 13 HeHTPANBHHX
ATOMIE aD0 MOJEKYJI, TOMY € JlefeKTpHEaAMM., OJHAK 3a JeAKHX YMOB MOMHA
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OAEpMATH enekTpHuHNit cTpyM 1 B rasax. [Ins gsoro norpibuo, mob aroMu
Brazax BHELILHAAH e1eKTpoHH,. TAKHH Npollec HAZHBAKTE WoOHIaWie0 rasy.
HociaMy eneRTPHYHONO CTPYMY B HOHIZ0OBAHOMY I'adl € BLALHI eTeKTPOHH TA
HOHH.

Axi npoyecu cynposodmyroms eLeEXMPUNKHILIL cmpyM 8 erekmponimax?
Brasuaun XiMIYHY Ji0 eIeKTPHYHOIO CTPYMY, MH B3eé 3BEpPTAJH VBATY HA
nesHi ocobauBoCcTl HOTo NpoTiKaRAA B poaunuax. Jocaignmo ol ocobaneocTi
AeTANLHIiIIE,

3a BIACYTHOCTI B0BHIITHLOTO eEKTPHYMHON O0JA B eJeETpoJiTax HoHH
PA3OM 3 MOJIEKVIAMM, AK]l IN¢ He pOANANHCA HA HOHH, 3HAXOAATRCH B Des-
NepepEHOMY XaoTHYHOMY pyci. o xepena cTpyMy nia € fHVIOTH MeTATeR]
NAACTHHHA. [X HASWBAIOTE eaexmpodamy, TPAMOMY, TOM, MO T €AHAHD A0
MOZHTHEHOTO NOJI0CA JIFePesa CTPYMY, HAZHBAITE anodox (anode), 1o HeTA-
THBHOro — kamodox (cathode). Hrimo ado i KATOX ONVETHTH B €K TPOTIT,
TO OYeBHAHO, [0 NO3HTHEH] HOHH (IX M@ HASUBAIOTL KAMIOHU ) NOYHYTL py-
XATHCH A0 HEFATHEHO 3APH/KEHOr0 eNeKTpoja — KaTo/Ja, 4 HeraTHBHI HoHH
(anionu) — 10 NO3HTHBHO 3apPAJKeHOTD eleKTpoaa, TobTo 10 aHOAA. ¥ KOl
BHHHEAE eMeKTPHYHHE CTPYM, SYMOBNEHHH HANPAMISHHM PYXOM eleKTpHY-
HHX 3apAgle 000X 3HAKIE.

Mo, Ha TEOW AVMEY, BIADYVBATHMETLCH, AKII0 EIeKTPOMIT HArpiTHY

3 NinBULLEHHAM TEMNEPaTYPW 3POCTae KiNbXICTL MOonexyn, AKi ~
PO3NANAKTECA HA HWoHK, TOOTO KiNbKICTE BiNLHWX HOCIE enek- €

TRMYHOMo 3apaay abinswyeTsca. OTxe, O4YeBUOHUM E BUCHOBOK:
3i IBINLLUISHHAM TEMNEPATYDH DOIYKMHIB | DO3NNEBIB ENEXTONITIS
[x NposlaHicTs: 30MLLLIVETBEH, 8 ONiD, BUNOBIAHD, SMEHLUVETLOR.

o Ha TeOK0 AVMEY BiAOVBATHMETHCA, KOAH HOHH JOCATHYTE CBOIX e1eK-
rpogin?

Bianoeiaes Ha Ue 3anNWTAHHA YXE HE € TAKDK OYeBwud-
HOW. OcoBnuBOCTI NPOXOAXEHHA ENEKTPUYHOID CTPY-

MY B ENeKTRONITax QOCALAXYIOTE | XiMiKK, | diankn.

Poarnaas npuraajg (man. 31.3). Xnopua migl CuCl, anconime v sogdomy
pozunHi Ha HoHn Mial Ta xaopy: CuCl, — Cu?* + 2Cl-.

¥ pazi 0iAKAYeHHA eIeKTPOSIE A0 AePeIa CTPYMY HOHHE D1 JI€10 2IeK-
TPHYHOTD NOJA NOYHHAKTE BIOPAAKOBAHUN PyX: NO3HTHEHI HOHE MIZl pv-
XAKTLCA J0 KATOAA, & HETATHEHI oA XI0opy — J0 AHOJA,
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NMocarayemu wkaroga, Houm sigd
HeRTPpallavioThCHd HALMHINKOBHMH
EIEKTPOHAMM KATOAA 1 NepeTBopio-
WOTHECA HAa HeWTpailbHI aToMB, AKI
BHALNAKTLECA (OCimaloTs) HA KATOMI.
BiabyBaeThCA XIMIYHA peakiiia Big-
nosnenan: Cu® + 2¢ — Cu. Houn
XJ0py, AOCATHYBIIN AHOJA, BIATA-
HTh M0 0OHOMY enexkTpoRy. Bigbyvea-
EThCH XIMIYHA peaklis OKHCHeHHHA:
2ClI" — Cl, + 2e. Ilicas nsoro =Hei-
TRANLHI ATOMH XN0py 2’ eQHVIOTHCH
NOMaApPHo i VTROPHITE MOJSKYIH XJI0DpY E]-r AKHA BRIOINAETLCA HA AHODI
v BETAAAL Oyvasbamor rasy.

Ha enextpogax BHIIAHETHCH pedYoBHHA (B HAIIOMY npuxaagi — migs i
xaop). Takuil opolec HAZHBAKIOTE eIeKTPOI130M.

¥ 1833-1834 pp. eugaTHHA aH-
roificexnil Buennii Mailikn dapa- WEW*EHW"

Aefl eHCHepHMEHTANBHO BCTAHOBHE
ElnbkKicHI cOIBBIAHOIMEHHSA, [0 OIIH-

CYIOTE ABHIE EIEKTPONI3Y. JaKoH

(bapanes InA eNeKTPOII3Y AAE AMOTY
O0UMCAHTH MACY PEUYOBHHH, HKA BH-

HiNAETHCH HA SR TPOIL.

Maca pewoBAHH M, 10 BHILTHJIACA HA eTeKTPOAL B pe3VILTATI eeKTPO-
M3y, MpAMO Nponopitifiaa cuai erpyMy [ 1 acy f NpoxXodseHHA CTPYMY
yepea enexrponait: m = kIt, ge k — woedinient nponopuifiroceTti, mo
MAE HASBY eAeKTpoXiMiunnil exBiBATeHT.

JHAYEHHA eJeKTPOXIMIYHOMN eKBiBANeHTYV HAlbiIbin NOMHAPEeHHX DEto-
BHH nogano B Tabauil #a opaail NigpyaEnKa.

Arlnle enexTpoilsy 3acTOCOBYIOTE ¥V CYYACHOMY BHpOOHHIITEI, 30KpeMa
B eIeKTPORMAODVTEY KONLOPOBHX MeTAIIB, BHPODHHANUTEI «3eleHOrD BOIHIO»,
AKWI € OCHOBOI ANETEPHATHRHOrD mansHoro (Max, 31.4, €9). ¥V Mmeanousi 5a
ABHII] eJeKTPOMI3Y JACHOBAHO METO] JIKYBAHHA — enekTpodwopes — vBe-
AeHHA Yeped mMKipy abo canzoBl oDOMOHKH PIGHOMAHITHHX JiKADCEKHX pe-
YOBHH i giew enexrpuunoro crpymy (Man. 31.4, ()). ¥V osomy srnagky mi-
KAPCHLEWI NpenapaT NepeTBOPIETHCA HA eNeKTPHYHO 3apAieH]l YAacTHHEN
(enikn-HoHM® ), AK] Ti0TE GeanocepelHko ¥ Micili, o noTpedye AiKVBaHHA.
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y I» >4, 2 TpaHcnopT

"1 —EnexTpo- |
Exepria sitpy niaep —= )| 36epirasyR edeprii .
CoHguHa 2! _ Enextponocrta- '
eHeprin eHepris, YAHHA 00 rasy

@ o
MapoeHepreTuka FAETHCR |,
G y BOZHI 1 MNpoMmucnoeicTs (6,

N Man. E‘E

Arxi ecobarusocmi exexmpuvynoze cmpymy & zasax? lod v rast npoxo-
AHE eIEKTPHMHHH CTPpYM, rad noTpibro jioniayeaTn — HAarpite abo onpomi-
HHATH eNeHKTPOMATHITHEM BHINPOMIHIOBAHHAM, HATPHEIAA PEHTreHIBCEEKHM
abo vasTpadioneroeuM. OnHovacHo 3 npollecoM HoHizanil siadveaceTheA i
apopoOTHHI nponec — perombinania — of’egHaAHHEA HoHIB 3 EJIEKTPOHAMM TA
VTBOPEHHA HeHTPAALHHX ATOMIB. 4 YACOM I'ad 3HOBY CTAE JleleKTPHEOM.

MexaniaM nporigHOCT] Fragie cCXOMHAR HA MeXaHIAM NPpORIAHOCT] pO3YHHIR
i poanaaeie eneRTPOAITIE. ¥ pasi BLACYTHOCT] 30BHIMTHBOTO eNeKTPHYHOTD
NOAA 3APALAeH] YacTHHEN | HellTpaabHl MOJSKVIH PYXAKTRCA XA0THYHO,
Axmo & rasi cTEOPHTH EAEKTPHYHE DO, TO HOHH il AEKTPOHN DYXATHMY Th-
CH COPAMOBAHO: MOZUTHEH] HOHH PYXAKTLCAH 0 KATOAA, A HEFATHEH] HOHK H

ENeKTPOHH — JI0 AHOJA,

Ha enexrpopax einbyeaeThed HellTpaATi3ania sapA e X YACTHHOK, HK
i v pasi npoxoKeHHA EAeKTPHYHONO CTPYMY Hepes posuMHM TA PO3NIABY
enekTponiTis. OgHAK Vv rasax BIACVTHE BHALICHHA PeYOBHH HA e/IeKTPOIAX,
AK [le MAE MicIle B poauRHAX enexTpoaitie. Horn raay, nigifimosms ao exex-
TRpOIIR, BIIAKTE IM CRBOL 3APAAH, NePeTROPKINTHCA HA HeNTPANLHI MOJTEKY-
A i NOTPANTHITE HASAN B FAS.

IIlo, #a TeEOIO AVMEY, BiAGVBATHMETLCH, AKNIO HOHi30BAHWH ras HarpiT?

3 NgBMLLBHHAM TEMNEDATYDW 3POCTAE LWBMAKICTL PYXY MONEKYN,
a, oTxe, see Ginble Monexyn, CTHKAINHYMC, «po30MBAINTLCA HA
HoHK A enexTpoHY, TOOTO KINLKICTE BiNBHWX HOCIE EReKTPWYHOTO
sapAay 30inswyeTecA. OTxe, OYeBHMOHUM € BRCHOBOK: 3 360Nk~
LBHHAM TEMNEPAaTYDH raiia ix NpoaiaHicTs 30IN6LIVETLER, 8 ONip

IITo, #a reow gyMey, siglveaTHMerscH, Hoal Bel floHM J0CHIHYTE CBOIX
eNnexKTpoainy
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HeUO HEMAE 30BHILUHLOMD ROHIZATORA, AWK OK CTBODKD-
BAR HOCH CTpYMY, TO WOro NPOTIKAHHA 3ABEPIUYETLCA.

Enexrpuurnit cTpYM B rasax HASHBAKTL 2AI08UM POIPAIOM,

HecamocmiiiHul 2a308uil po3pad Moxe ICHYBATH 3a IBOX YMOB: ICHYBAH-
HHA eIeKTPHYHOM NOJAR Ta HASBHOCTI 30BHIIHEOTNO HOHIZATOPA.

da NeBHHX YMOB A MOMEe NPOBOAHTH eeETPHYHHN cTpYM 1 micasa opH-
nrHeHHA Ail floHizaTopa — HacTVIaE camocmilinull zazoaull poaprd.

SAMTeHO BLA BAACTHBOCTEH 1 CTAHY Mady, XapaxkTepy | poaMilleHHA eleK-
TPOAIR, A TAKOX Bl NPHEIAASHOL A0 eIeKTPOAIE HANPYIH BEHHHKAKTE PiaH]

BHJIH CAMOCTIHHOTO po3pamgy.

S— S |

. rA30BWMW PO3PAN

([ camocTiiHMA )

‘ A

TNIHOYHUH ‘ .
| ¥

CnocTepiracTeCH 38 HM3bBKWUY TUCKIB | Ha- |
Npy3l Mk enexTpoaaMi B KNbKa COTEeHb
BONLTIE. BUKODWUCTOBYIOTEL Y PEKNaMHMX

TRyOKax, ras’opoapaaHKx | momisec-
 LIEHTHWX Namnax (aeHHoro ceitna),

.

BHHMKAE 38 BUCOKOI HANDYM A MK enex-
TpOAaMIA B NOBITRI | MAE BWrNAL NyYxa
ACKPARMX  AvrzaronoiOHnMx CMYyROK,

L0 BIAranyxyiTeCH BUO TOMEOrD kKaHa-
ny. Bukopucrosyerecs ans obpobneHHs
neraned 3 Tyronnaskux metania. MNpy-

KNafomM BenNeTeHCLKOrND ICEpOBOro po3-
pROy € BnuckaBRxa.

[HGPEHHHHJ

|

CnocTepiraeTecs 3a atMochepHOro |

THCKY B OyXE HEQOHOPIOHWX enek-
TRU4HIAX NONAX, Hanpuxnag nobnuay
NPOBOMUR NIHIK enexTponepanay Bu-

-

COKOI HANPYA.

AYTOBWM

HAxiio opgepxatd ICKPoOBWA po3paa, a
NOTIM NOCTYNOBO IMEHLLYBATH enex-
TRWMHYHWE ONID KONE, IMaHLLYIOYA Big-
CTaHb Mi¥ enexTpofamMmy, po3pRa

nepeAne 3 nepepyeyacroro B Geanea-
PEpPBHMA OYyToBWA, BHEDPUCTOBYOTh
¥ MPOKEKTOPAX, NPOEXKWIMHWX anapa-
Tax | KiIHOanaparax, a TaKkox AnA 38a-
PHOBAHHA METANIA.
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ﬂ [Nosgcan, yoMy ApoTH, AKi HiABOAATE CTPYM A0 ENEKTPHY-
HOI JaMIIH, IPAKTHYHO He HArDIBAKTLRCH, ¥V TOH YaC AK HUT-

KA PO3RAPEHHA JAMIH PO3MAPKETRCA A0 HLaoro RoOALoOpy?

ﬂ Homy B AHcTHABROBAHIN BOAL 1 ClpuyaHIA KHCIO0T], B3ATHX OKPEeMO, CTPYM
HE DPOXOAHTE, 8 V BOZHOMY POaunHl cipuaHol KHCAOTH NPOXOgHTE?

E Homy elexTpodiT € eleKTPpHYHO HelTPpANEHEM, X04a BiH MiCTHTL BelH-
He3Hy KinkKicTs floHiB 060X anakis?

ﬂ [logcEn MeXaHiaM BHHHEHeHHSA CTPVMY B eleKTpoJiTax.

E ¥ YoMy DOAATHAE BIAMIHHICTE Mid HEeraTHEHHM HOHOM B eJIeKTPOJITI H
eMeRTPpOHOM Y

E YoMy 3a sargafinux yMoB rase € gienexrpuxamu? Yomy nig uac sarpisasss
YH OIIPOMIHEHHSA A3y PEHTIeHIBCREHME 800 yasTpadioneTOBNME HIPOMeHAMHE
raa crac npopigaaroM? fAKi sapA/KeR] YACTHHKH € HOCIAME CTpYMY B ragax?

E Heuilt MexasiaM NpoxXoKeHHA eAeKTPHYHON CTPYMY B rasax?

E Heuit raszopuil poapas HASHBAKTE HecaMocTiEAM Y CamocTiiEnm?

ﬂ Yum pigpizaaeThed HioHI3amia rasie ig grcomiamil enexktpoaitia?

YYNUCHh PO3B'A3YBATHU 3ALNAMI

[lin wac enerTpoNiay cTanena NeTanrb 3 Iome nopepxHi 800 cM® yEpH-
JACH MIAPOM HiKeNH TOBIHHOMW 54 MEM. Ja A0l cHIH eTpYMY BialyBaeTheH
eNeKTPOILS, AKIO BiK Tpusae 4 roa?

I i Mocie TaaiEM

S= 800 em? 8102yt [1in yac enerTpoldisy Maca PEYOBHEM, 1O

d =54 MM 5,4:-10"%"n | BHALTAETHCA 3 POSUHHY ENEKTPOMITY, BU-
{=4roxa 1,44 -10% ¢ | 3HAYAETHCA 34 hopMyaow: m = kI1.
k=0,3-10"kr/Ka Macy peqoBHHH MOMHA BHIHAYHTH 3a
p=89-10"xkr/m* aHaYeHHAM lirvernHEa: m=p -V =p - 5d.

Ipupisrwwar  GopMyal, BHIHAYMAEMO
r—7 pdS

cHay crpymy: [ =——,

ket
8,910 =-.5,4-10* -8-10* n°
a4 KT

0.3-10° —-1,44-10°
Ko g
Hinnosias: 8,9 A.
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PO3IB'AXK 3A0AMI

ﬂ Ilig uac eaeKTPOMIZY POSUMHY NHHK cyviabbary suginmnoca 2,45 r quHKY.
Branay eXerTpoXiMIvHHH eKBIBAZIEHT ILOND METANY, AKI0 Kpiik eNeKTpo-

niT nporarom 60 x8 npoxoaus exekTRIUHEN cTpyM 2 AL

ﬂ Buznau macy minl, o suaianaacs nig 4ac el1ekTpoaisy 2 posuHHy MLUTHOIO
KVIOPOCY, SELU0 Yepes pOIuUNH Npodinos etekrpuunni zsapsaa 2500 Ka.

E BuaHak 4ac elekTponiay, 3a AKHN Ha kaTodl eRalLmRThRea 20 r HaTpio npR
cial erpymy 12 A, EnegrpoxiMmivanil exgisatesTt Hatpito — 0,24 mr/Ka.

n Arow Gyaa cHAR CTPYMY N1 YAC eAeKTPOJIZY PO3UHAY MUIHOTO KVIOPOCY,
axmo sa 50 x8 H5a kaToal suaianaoca 1,98 r mini?

B Ilig wac nocpibaensaa sRpody Ha kaTogl aa 30 x8 ocino 4,55 repifna. Buanaq
CHIY CTPYMY i Hac eleRTpoaiay.

BUKOHAW OOCNIOMEHHSA

BaxoayH JocalN 3 JOTPHMAHHEAM NPpaBR Deinekd EHTTENIAALHOoCTI!

Iepekorafca, 010 KVXOHHA CLOL TA AHCTHILOBAHA BOAA — MIENEKTPHEH,
4 BOAHMIT POZYMH KVXOHHOL cOMll — eNeKTPOIIT — NMPOBOARTE eNer TPHYTH I
crpym (Man. 31.5). Ofaradnania: 118 feMoHCTpalil eNeKTpOMiaY.

Man. 31.5. JocnigxeHHa NRORIAHOCTI
ﬂ - O, ﬂ — NUCTUNBEOBEHO! BOOWM, ﬂ — POIYHUHY COni

 mm Nepernsve 8 e-gonatky cumynauiio <Aonisauia nositpas (31.1), |
we  Bifl20 razoBdx poapaaia ta enektponiay (31.2) | camynauio «He-
caMocTiAHMiA poapaa- (31.3),

OUIHW CEBE

l-— BukoHai B @-000aTky 3aB0aHHA ANS camoouiHosannd (31.4).




§ 32. A0CNIAXKYEMO POBOTY

ENEKTPHUYHOTO CTPYMY

Cauwiko, wocke MeHi 3aeTeca, Mi Ue sunni. i | pobora .ol

ENEKTPHYMHONO CTPYMY — Lig T X came?

III..-"
He soacim. il enskTpUNHOro CTPYMY — Lig CBOEDIAHI Ha- 3

P CAAKM, AK YUHATE CTPYM, poboTa — we di3uiHa Benuam-
\‘-\ HA, AKY MOXHA 004YMCnTH. Lie Oyxe BawnWBO IHATH QN
BATOTOBNEHHA ENeXTRWYHKUX NpUNane.

ﬂ Pozaneuch ceiTanen (Man. 32.1). YUYn mMmoxem T™¢ JHIOe 38 CBITAHHAMH
BRAZATH, A¢ AKHANIBUAINIE MOM(HA 3AKHN ATHTH BOAY: V YallHMKY HA
ENeRTPHUHIN nanTi, ¥V cKAAHOMY YaliHnKy ui Meratesonmy? Hri nani Tobi
Ana nsoro norpibno agaTn? CKOpHCTANCA DACTOPTHHMM JAHHMH eIeK-

TPONIPRIAAAIE. S8 MOMIHBOCTI NepeRip CBOE NPHIOVIIEHHA HA NOCHigi.
[lnan nepepipEH CKAAAH CAMOCTIHNHO.

Man. 32.1

[Nacnoprri gani:

A) ILIHTHEAeJeETPHYHA, KiIbKicTh KOHDOpOK — mT. 1, NOTYHHICTE KOH-
thopox — 1000 Br, giamerp xoadwopor — 15,5 em;

0) YAHHHE eleKTPHUHHI, MATEPIAT: CKA0, NOTY#HHICTE — 12500 BT, HAa-
npyra — 220-240 B, o6’em — 2 n;

B) YAHHHK eIeKTPHYHHH, MATeplan: HelpRaBKA CTAAL, MOTVMEHICTE —
2200 Br (mopEmi enexTpoYaAllHAK 3akAnaE npoTaroMm 2-3 xg), 08'em — 2 1.

E Ha cropinni isrepuer-engansa (https://persha.kr.ua/) sIlepma enex-
TPOHHA TFA3eTA» PO3MINeHO TAKHH NaakKar (Man. 32.2, ﬂ]. 3'acyit, axi

NpHCTPOl JalTh 3HAYHE HABAHTAXMeHHA Ha Mepexy. CropHcraiica ga-
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HEMH Ha MamoHxy 32.2, ﬂ i HasBH nory:HoeTi, Axki norpebyviors Hail-
Hinsm pHBaH] ereRTPHYHI npraaan. Copobyil NOACHATH, YOMY HA ILIA-
kari (max, 32.2, €)) sxasano, mo ogEEM i3 HaliGinem eHeproBATPATHAX
nofyToBHX NPUAATIBE € NepcoHATbHNN KoM wTep. [lepesip cBoe npHmy-
MEHHA — OpouHTall naparpad.

ENEKTPOEHEPTIR CnoxWBadHHA eHepri ¥ KBapTupi
POANOAINAETLCA TAKWUM YHHOM

AR Ad

MUTTH
nocyay

XOno-
OMNBHWKN,
MOPOINNLHI
KamMepi

OCBITNEHHA

Teneeiaopw, NPaHHA Ta
IrpOe Npy-

NpUroTy-
CYLIHHA BAHHA LK
CTaBkW Ta onary

KOMN' DTEpK

JHAYHE HABAHTAXEHHA HA MEpEeXyY NaDTe Takl NPUCTROI:
enexKTpoYanHMK, MiKkpoXxeunsoea niv, ed, ayxoea wada,

enexKTponnuTa, Npacka.

Haibinbw eHeproeuTpaTHi NoGyToRI NpUNAOK:
nepcoHansHWA KOMN'1I0Tep, XONoAWNEHWE, TENeBI30p, NpansHa
MALWHWHE, KOHAWUWIOHEpW, enexTpuyHi obirpieavi Ta boRnepw.

NOTYXHICTE HAMBXHWBAHILIMX ENEKTPONPUNALOIE
W OGirpisavi:

‘ KoHOMLIOHep: % MikpoxBunboaa niy:

2,2-3,37«Bt |, . 1,2-2xBr ! 0,6-1,5«Br

] EnexTpodaiHng: ‘: Mpacka: Teneslzop:
2.2-2 4 xB1 1-2,4 kBt 0,08-0,14 kB
NunocMmor: . MpankHa MawmHa; "~ Enextponamna
2 kBT Lt 0,8-2,2 kBt ¥ wHa100Br1:0,1 kBT
Boinep: | XonoamnsHWEK: Komn'orep:

"y 1,5-2,5kBr - 0,30-0,90 xBr -~ 0,065-0,45 Bt

Man. 32.2
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Ax susnavaroms pobomy eaexmpuinozo cmpymy i nomyxunicms? ITpu-
FAAVEN, V 1 KJAACI ME PO3rAAJANH MeXaHIYHy NoTYXHIcTE? EnexTpavura no-
TVAHICTE, TAK CAMO AK 1| MeXaHIMHA, XapAKTePH3VE MBHAKICTE BHEOHAHHA
pobori. I mia yac BUBYEeHHEA MeXAHIMHHX ABMIL, i iy Yac BHBYEHHA TeILI0-
BHX ARMIN, | HA NOYATKY BUBYEHHA eMeKTPHUHNX Asnn Tobl A0BOAHA0CH KO-
pHCeTYBATHCA TepMioM podoma. Ilpuragvem? EnekTpHuHa HANPYTra Ha KiH-
[IAX NPOBLAHMKA JOpiEHIDE pofomi, AKA 3INCHIDETLECH EJIEKTPHYHAM OOJeM
Ml YAC NepeMillleHEA [IHM TPOBLITHAKOM enekTpRYHOoTo 3apany 8 1 Ka, Tob-

A
o U =—. Bignogigao, poboTy eleETPHYHOrO N0AA A 3 DepeMillleHHA eJeK-

i
TPHYHOID 3APAAY ¢ MoMe OyTH BEM3HAYEHO AK A0DYTOR NepeHeceHoro enek-
TPHYHOTD 3APAAY 4Yeped nonepevyanii nepepia npoeigauEa T HAanpyru U qa
EiHnax nposiganea: A=gq - U,

CropHeTaBIIKMCh COIBBIAHOMIEHEAM Mid cHI00 cTpyMy [, EeRTPHYHEM
JapAAoM, AKHI NPOHNIOE Yéped nolepeddnil nepepia nposliHUKA ¢, Ta 4a-
coM Horo npoxomxenHd { (Haragaemo: g = It), nna obuncnesHa poboTH enek-
TPHYHOIO ODOJH MOMHA 3ANMCATH TAK ik BHPAZ.

A=IUt.

Ilpasnasime Dyao 6 roBOPHETH «pODOTA CHA ENEeKTPHYHOIO NOAA B [IDO-
BIHHKY 3 NepeMilleHHS eleKTpHYHOMO a3apagys. OcKiNLEH NepeMillleHHA
ENEKTPHYHAX 3apAfis mig i€ eNeKTPHYHONO MOMA B OPOBLAHHKY HA3IH-
BAKOTE ENEKTDHUYHHM CTPYMOM, TO NPHEHATO CKOPOUYEHO FOBOPUTH « poboTa
eeKTPHYHOTO CTPYMY+, AD0 nNpocTo — «poboTa cTPpYMY+. HK 1 v BHOAAKY
MexaHiwHol poborH pobDoTy CTpYMY
MOMKHA OIIHATH 3a NepeTBOpeHHA-

MH eHepril (npHuragail, MexaHivuHA ﬁ!ﬂmm—ﬁﬁm&
poboTa BHIHAYAETLCH HEPed IMIHY  puuswa WO KAPAKTEPMIYE ENEKTPW4HY
K1HeTHYHOI a0 NoTeHI1aANLHOL eHep- mﬂm | mm' m
rii Tiza). Takum wnEOoM, 3aranee  pedua Ha olewo. 00

BHIHAYEHHA PpobOTH eIeKTPHYHOID
CTPYMY TaKe:

Kinskicro poboTa cTpyMY HA JLIARIL eNeKTPHYHOTO KOJMA BHIHAYAETE-

cA Ao6VTKOM CHIH CTPYMY, HANIPYTH Ha Il JiaAaHl Ta 4acy, BOpoOAoBK
AKOr0 BHEOHYBANACA 1A pobora: A = [UL.

Oamannew poborn crpymy € dxoyas, 1 Im=1EB-1A-1c.
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BignosigHo, mesakicTs BUKOHAHHA POOOTH EAEKTPHUYHONO CTPYMY XA-

PAKTEPHIVE NOTYVHHICTS.
Onpannex nmoTv:RHOCTI € 8am,

1 Br =12
L+

3 GopMmyan A = Pt i suxogsun
a Toro, o ma 4ac CHoMHBAH-
HA EJeKTpOoeHepril eaexkTpHYHHH
CTPYM BHKOHYVE poboTy BOPOAOHIK
JHAYHOID WACcY | MoMe CHIAJATH
JeKinbKa ToAHHE TA HARiTh Aib, BR-
MIipHOBATH pobDOTY eNeKTPHYHOrO
CTPYMY B J3OVIAX € JOBOJ] HEAPYY-
Bo. Ha nparkTiol ana epMipoBanng
poDOTH CTPYMY IDHPOKO BHKOPHCTO-
BYKOTH MO3ACHCTEMHY OJHHHIKN —
Kinosar - roauny (KBt - roa):

1 kBr-rog=23,6-10° 1.

Poboty 1 NOTVAEHICTL eleKTPpHY-
HOTO CTPYMY MOMHA BHIHAMHTH He
nume 3a popMynaMu, a i BEMipO-
BANLHMMHM Npuaagami (Man. 32.3).

Ax obwucmuoroms kiabvkicms
MERAOMU & MEMAALTUX NPOSTOHL-
kax? EnexTpiuauil cTpyM Harpisae

nposigank. lle asmme Tobl Bigo-

MoTyHICTE ENeXTPUYHOD
mdMM*—mm
BENMHWHA, W0 AODIBHIOE POBOTI BNEKTPINY-

HICTh EREKTPMYHOND CTDYMY, Hmﬁﬂ;:-m
poBOTY ENEKTDMHHOND CTPYMY A NOJINKMTH

Ha vac i eukoHanmm . P =£

Man. 32.3. EnexTpuyni nprunanm:
3 — enexTpuanmi nivMnLHWK ANA
BuMipIOBaHHA poBoTH CTRYMY,
() — saTMeETP ANA BUMIDIOBAHHR
NOTYXHOCTI NEKTOMMHOND CTPYMY

me. [loAacHIETHCA BOHO THM, IO 3APAAMKEeH] YACTHHKH, NepeMiIIVETHCE 01
BIITHBOM edeKTPHYHOTO MOJH, B3aEMOJiI0Th 3 ATOMAMHE PEMOBHHN NPOBLIHK-
KA TA NepelanTes IM cBoo egeprin. Bracaigok poboT eneK TPHYHOTO CTPYMY
BHYTPLINHA eHeprida DpoBlARHEA 30LILIMYVETHCA. Tennosy Ail0 leKTPHYHOTO
CTPYMY eKCHepHMeHTANARHO Dyno gocnigxeno sueHEMH @, JIxoynem Ta
E. Jlennem v 1842 p., AK] HeaaJedx HO OJNH BL OQHOrO OPpHAOIANR A0 OJHA-
KOBOTO BACHOBEY: Kiaskicmb meniomu, wo sudiiiemscs 8 nposidHuKy nid

Wi Hpﬂ.l'ﬂl'j.i'i!'E'HiLﬂ CACKMPUN HOZIO
CMpYMy, Suceisno dopiene pobonti

cmpymy: & = A.

Tennosa ala cTpyMy 00UHCAIOET -
cA 3a 1iew HopMyIa0on V TOMY BHITA-
KY, KOJH HA JLIAHIL Kojla He saif-
CHIOETHECA MeXaHIYHA poboTa i CTPpYM
He agificHioe XiMiurol ail.

3axon Oxoyns — Newuya: kinskicTs Te-
oTH @, WD BUAINAETHCS B NPOSIHUKY,
Ak Mae onip R, 3a sac ¢ nig Yac npoxo-
JUKEHHA MO HLOMY CTRYMY CAN0ID | Br3xa-
HAETLCR AOGYTKOM KBRADATE CUNK CTRYMY,

onOpY NPOBIHMKA | HaCy NPOXDIXEHHS
cTpymy: @ = FRe.
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Axi € ocofiausoemi sacmocysanna popmyn dan obuucrennn pobomu i
nomyxxnocmi eaexmpuunozo cmpymy? Ockinskn pobora enexKTpPHYHOrO
crpymy A = IUL, To, cROpHCcTABIORCE 3akoHoM OMa 8 Oia8HKH Koaa

U
( I= E] » BAMIHHMO CHITY CTPYMY ¥ BHpAal An8 obuncrernsa poborn. Toml su-
Lil-.!
paz ansa obuscneHHEsA pofOTH MATHME BUTAHA: A= Tt.
HArxmo x i3 aakony OMa BHpAIUTH HAODPYTY Yepea cuay crpymy (U = T R),
OACPHHMO, e OOHH BHPA2 118 obuncnenna poborn: A = PR,

SayveasEuMo, mo gopmyna A = IUt € yHiBepecansH010, B TOH Yac ax dopmy-
Uﬂ

aa A= t Ta A= I*Ril € cnpapeITHBHMH TiMBKH ¥ THX BHIAJKAX, KOJH

poboTa CTPYMY BEHTPAYAETHCH JHINE HA 3MIHY BEYTPIMIHLOI eHepril nposijg-
Ut

HuKa, TohTo fioro Harpipanaa. Kpim toro, gopmyany A= f 3pyuHO BH-

KOPHCTOBYVBATH ¥V BHIAAKY DAPANeIbHON0 3 €JHAHHA NPOBIIHAKIE, OCKIALKH
HANPYTA HA NPOBIIHHKAX THINACTLCHA OJHAKOBOWO, & QopMmyay A = FRI —

YV BRIIAJKY MOCTIA0BHOND 3 €/JHAHHA NPORIHHKIR, OCKINLEH ¥V IILOMY paai oJ1-
HAKOBOK € CHJIA CTPYMY.

I} sanexHoCT] € CHOpABEIHBAMH TINEKH ¥ TOMY BHOAAKY, KOaH pobDoTa
CTPYMY NOBHICTIO BHTPAYACTECH HA HATPIBAHHA TPOBLTHHKA,

. A
Armo v hopMyay 1718 BEHZHAYSHHA MOTYVIRHOCTI P=T MiACTARRTH (hop-

MYy pofoTi enerTpEUHOTO cTpYMY A = TUE, orpuaMyemo Tary dopMyay:

P=—=1IU.
!

Hr baunMo, NTOTYEHICTE ek TPHYHOM CTPYMY Jopisae JobyTEY HANPY-
ri Ha KiHOAX NpoBifHNKA Ta CHIH CTPYMY B HeOoMY: P = U,

s dopMmyna € ynigepeaabion AnA oDYHcIeHHA DOTYREOCT] eNeKTPHYHD-
To CTPYMY.

3 ypaxvBaHHAM DOpMYI, oJepiEaHnE 104 ofduicaeHaa poDoTH eleKTpHY -
HOrO CTPYMY, NOTYIKHICTE CTPYMY MOMKHA TAKOX ODYHCAHTH 3a OAHICW i3

oz
aeox hopmyn: P=IR, P= :‘: ;

Axmo Koao cCRAAJAETECH 3 KiNLKOX COOMKHEAYIE, TO, PO3PAXOBYIOUH 1XHKD
(PaKTHYHY NOTVRHICTL, CTi DAM ATATH, MO0 38 BYVAL-AKOro 3 €IHAHHA CII0-
AHBAYIBE 3JAMANBHA MOTYRHICTE CTPYMY B VCLOMY KOJI JOPIiBHIOE CYMI TIOTV AR -
HOCTEH OKpeMHX CHOHBAYILE.
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Axi aminy nomymuocmi moxcyms sidbyeamucs 8 e1eKmMpuUTHOMYy Koai?
bByib-AKHH efeKTPHYHHE npiaag (naMna, eTeKTPHYHANE YaAHHHE, eleKTpHY-
HHH ABATYH) pO3pAX0OBAHHN HA COOMWEBAHHA NeBHOI NOTYAHOCTL. ¥ nacnopri
eeKTPHYHOM npHaaay abo GesnocepeHLO HA NPHAALL BKazaHo foro Homi:
Haavhy noryxHicTs. KpiM soMinansHol DOTYHHOCT HA OPHAATAX MOMKYTE
BEAZYVBATH HOMIHANTRHE JHAYSHHA HANPYIH, HA AKY pO3paAXOBAHMH [IeH [IpH-
naf. Ilpore, Hanpyra B Mepesl Moe BIIPISHATHCA Bl HOMIHANLHOrO 3HA-
YeHHA, TOAl, BIANOBIAHO, aMIHHTECA H CHIAa CTPYMY Ta Horo gaxmuyma
notTyv:aaicTs. Orxe, aHaveHHA (GaKTHYHOL TA HOMIHAALHOI MOTYRXHOCTEH CIO-
HMHBAYA MOMYTE BIAPIZHATHCH.

Hr sigoMo, cnoABavl v KBAPTHPAX 3 €IHAH]I NDapalenkHO, TOMY, SKIIO
VEIMEHYTH BLAPA3Y KINBKA DOTVAHAX COOXMHBAYIE, JATANBHHH OOIp KO
CYTTERO AMEHITATLCH, BUINOBLIHO, CHJIA CTRPYMY B Kol aHawHo apocTte. CHaa
CTPYMY MOME 3HAYHO 3POCTATH 1 ¥ pA31 KOPOTKOrD 3AMHKAHHA — 3’ €THAHHSA
KIHIIE QJIAAHKH KOJ8 NPOBIAHHKOM, ONIp ARKOro gyvie MATHH DOpIBHAHO
3 onopoM iel ginsagkH. Koporke 3aMAKAHHA MOXe BHHHKHYTH B ¥ pa3l no-
PYIOeHHA i3oadaii mporoaie.

Hlob yHRKAYTH DoMex] ¥ BHNAIKY KOPOTKOM 3aMHKAHHA abo nepesaH-
TAMEHHA eNeKTPHYHONO KOMa, 4 Takox mod He BHAIIK 3 141y crnoduBadi
EJeKTPHYHOL eHepril mij] yac HefeaneuHoro sDUILINeHHA CHAH CTPYMY, BHKO-
PHCTOBYIOTE danofiwHuKy — NpHCTPol, [0 PO3MHEANITE KOJO0 ¥ pasi noHan-
HOpMOBOTO 30iNLINeHHA CHIH CTPYMY.

PoapianawTs ogHopazoei sanobixAanky Ta asroMaruuli (GaraTopasosi)
puMuKaui, OguopasosuMy € naaski samobisamky (Man. 32.4, BL Kopnye
3ANOOIMHHEA BUTOTORIAKOTE 3 ENEKTPOIAOIANIAHOrO MaTeplany (cKaa, Ke-
pamirku). l'onoepro Aerannio sanobiXHHKA € NIABKA BCTABKA (ApiT, cMYH*-
Ka MeTany), axka ofHupaETeed 3 TAKHM PO3paXxyHEOM, o0 BOHA PO3NIIABHIA-
CH paHime, Hi¥ CTPYM JOCANHEe HEOPUNYCTHMMX 3HAYEHL. BHBOOH MAARKOL
BCTABKH CHONYYEH] 3 KIeMaMH, 38 JONOMON0I0 AKHX 3anobidsHHK NocaijoRB-
HO BMHEAETLCA B JIHIIO 31 cno:xnBave™ abo JINAHKOI0 KOJA, AK] 3aXHIAKNTh-
cA. 118 nhoro BRKOPHCTORYIOTE CHEILIANBHI EJeMHl YTPHMYBAYI.

B @
o G

Man. 32.4. 3anobixHukm: ﬂ — QOHOpa30ei, @ — apTomartiwynl (BaraTopazosi)
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PobouusM enemernToMm BaraThox aBTOMATHYHNYX BUMHKAYIE (Man. 32.4, ﬂ]
¢ bDiMeTaneBa NIACTHHA, 010 CKIANRETHCA 3 ABOX piaHOpiAHHEX MeTATIR, CKpi-
JIeHUX M cobol. 3a HArpIBAHHA MIACTHHH KOMEH 13 JBOX MEeTAJIB jJe-
GOpMVETECH MO-PI3HOMY, IJIACTHHA BHIMHAECTLCH, THM CAMHM PO3MHKAKYH
edekTpuuHe Kono. Ha sigminy Big niaasxkoro sanoblHWKA, ABTOMATHUYHHA
BHMHIKAY I'l}"["ﬂﬂ]-!f[ A0 HACTYITHOIND BHKOPDHCTAHHA [L"I.l:".."IH OXONOAEEHHA MIAC-
THHH.

H SJamHmy popMyan 4a8 obuncaeHHEA poboTH B NOTVARHOCTI
eJIEK TPHYHOrO CTPYMY.

ﬂ BHcnoBH CBOW AVMEY, YH BEHRJE JEKOHOMHTH elexTpH4-
HY EHEpPrin, SKI0 SMeHITHTH NOTYHHICTE eNeKTROILIHTH,
mod 3aKin ATHTH BOAY B KacTpyai?

E Ynponor:® roIHHEA B KBEAPTAPR] NPAIIOBANH ARl eTeKTPHYHIL JaMIIH: OJHA
nory#HicTIo 75 Br, npvra — 40 Br. [lopisaail puTpaTa enexTpoeHepril
B IIHMX JAMIAX.

ﬂ [loacHn, YoMy OpH OpoXOgXeHHL CTPYMY NPOBINHHK HarpieaeThea., HE
IMIHIOETECH JOBAHHA NPOBIAHNKA BHACHIAOK NPOXOAXeHHA N0 HbOMY
ENEKTPHYHOID CTPpYMY 7

E ¥ woMmMy npHuBRHEA KOpoTEOro saaMakanaa? Hasell HeraTHBHI HACTIIKH KO-
POTHOrO 38aMHKAHHA B 1eKTPHUHOMY KOJI.

ﬂ Homy B nnaBeux sanobiKHHKAX He JACTOCOBYIOTH ADIT i3 TYrolaBEMX
MeTastin?

YHYNCb PO3B'A3YBATHW 3AL0AMI

ﬂ o pxepena ganpyromw 200 B miaxaodeno JITAHEY Koaa, 00 CKAANAETRCA
3 YOTHPLOX peancTopis (man. 32.5). Buanau 3araibHy NoTYHHICTE CTPYMY
B Veifl JinAHDl KOda Ta NOTY:XHICTL cTpyMy Ha peancropax R, 1 R,. Onopn
peapcTopin nopisdooTs: B =200M, R, =R, =25 0Mm, B, = 75 Om.
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oaon maans

U=2008 Peancropn R, i R, 3’eqnani nocaigosro. Omip mlel ai-

R =200m aauxu: R, , = R, + R,. Ili peancropn 3’egnani napa-

R,=HR,=250m nensHo 3 peancropoM R . llpuflHaRmg onip gsox pe-

R, = T50m ancropie R, i R, ax exsisanenTanil R, , BRanaanMo
omip Takol TiMAHKH:

P—1P,—2P, —1 1 1 1 R+R,, R +R+R

= + = = — . JBRIIKH
E:_:.: H.'I'_..'l Hq ‘R.'l.a.'ﬂl. {&d-ﬂﬂ}lﬂal
R, =.[%+."E.}'H.*._
d, 4 H‘. +_Ri!+_.Rl {R Ha} R
e ‘
daranwaui onip ginauku: R=R +R, , , =R, +_R:£+RE_-; H:- ;
H=2ﬂﬂu+{iﬁﬂu+ﬂﬁﬂu}ﬂﬁﬂu=Eﬂﬂu‘
T00m + 20 OmM + 25 Om
. e L (200 B)

11 it y Pee—, P=2——__! _B00 Br.

OTVKHICTS CTPYMY Ha Beift ginanni koaa - SR T

BuanauaAEMO 3ATATLHY CHIIY CTPYMY HAa ginaani ia popmyan: P = [°R,

I=,|If-.1= 800 EBr _,a
R 50 Om

Cuna erpymy [, mo NpoxojnTs Yepes peauctop A, TAKOXR AopiBHoE 4 A,
Y poarany:eHiH 9ACTHHI JLTAHKH KOJa CHAH cTpyMYy obepHeno nponopnifiai

; : I, R, , R,+R,
N0 OMOplB AKX JLIAHOK: —— = ———=
!E.:I 'Rl R.i_

HIOE CHJIL CTPYMY HAa Hepoaranymxenii gingnni: I, +1 =1,
" . I, &0

Poar'aayioun cHcTeMY PIEHAHB ; = -z Ta l, ,

I,,=24A,1 =16A. %

B pesncropax R, i R, norymuicTs cTpyMY, BIANOBIAHO:
P,=I R, P, =(2,4 A)*-250m= 144 Br.

P,=IiR,,P, =(1,6 A} T5Om=192Br.

. CYMA IIHX CHA CTPYMY J0piB-

+ I, = 4, orpumMaemo;

Hianosias: P =800 Br, P,= 144 Br, P, = 192 Br.

E 3a 10 x8 B enexTpiuHOoMY YallHaKY Harpian 0.5 a1 soan sig 20 C ao kamine-
H#, ciaa erpysy B mepexxi 1,2 A, a onip cunipani enexrpouaiiania 260 Om.
(IMIeroma renmoemuicrs soau 4200 Ik /wr - C). Buanau KK]I easexrpo-
YAHHHKA.
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S Poas saapua
t=10x8=600c KK]l marpisansHoro nOpMiaagy 4uUceIsHO AOPiBHIOE
Ve 0,51=0,0005n* signomenno kopucHol edeprii (pobori) go BuTpate-

by - 20 C = A
t,=100°C !
;i ;ﬁzﬂﬁﬂu RopHcHOW eHeprieio € eHeprid HArpiBAHHA BOJK:
c=4200 Ix/kr- C ‘q" =Q— =fm“z_!t ]-
p = 1000 xr/m" Macy BoAH BHIHAYAEMO YEPE3 F'YCTHHY:
| E = E. *
N7 m = pV, m=1000—-0,0005 " = 0,5 kr.

BuTpaueHow € eHeprifa, o BHILIHIACH B HArPIiBANLHOMY eleMenTi mia vac
OPOXOHEHHA 110 HhOMY EJeKTPpHUYHOrO cTpyYMY: A = € = I'Rt;

A _Q, em{t-t)
A @ I'rRt
[MigerasnaemMo YHe0Bl 3HAYEHHA

4200 - _ 0 5 xer- (100 -20) °C

®r o0

n= : =0.75%.
(1,2 A)" 260 Om -600 ¢

BLmorias: =T %.
PO3B'HMXW 3AOAMI

aaransHa opMyaa: 1=

ﬂ ITo npopiARREY, A0 KIHILE AKOTO NTPHEIAZeHO HANPYTY 0 B, npoimos enek-
TpiuERA 3apag 100 Ka. Baasayg pobory cTpyMy.

ﬂ o gxepena crpyMy Hanpyrow 120 B no yepal Ha 0gHH | TOH e Yac OpHE]-
HYBAIH NpoBigHEEKH onopos 20 OM 1 40 Oum. ¥ aromy BRIAAKY poboTa eflek-
TPHYHOTO CTRYMY DVia MeHIIow i v cKLTERE pazin?

ﬂ flka cHaa CcTPYMY B JAMINL BEAOCHIOEAHOTO JIXTAPHKA, AKILO OpH HAODY3i
4 B v miit 3a 1 ¢ eprpavaersea 0,8 [x enexrpoeseprii?

ﬂ Crna cTpyMy B ellekTponaMni npoxerTopa 2 A, HackinskH BeIHEA HANIPY-
ra, NigpegeHA A0 NPOMEKTOPA, ARINO BiH cnoxxueae 45,6 wflx aa 1 xu?

ﬂ Hanpyra #a aaTHcea4ax redepatopa 380 B, a cuaa ctpyMy v Koxi & A.
Buanau noTyxHICTLE TeHEPATOPA.

ﬂ [MoTyaHicTs, AKY CHOMHEBAE 3 Mepexi enekTpokamin, gopissioe 0,98 kBr,
A CHJA CTpYMY v Horo kol 7,7 A. BaaHa4d BeIHYHAY HANPYIH HA 3aTHCKAYAX
ENeKTPORKAMIHY.

ﬂ Bragad noTy#EHICTE CTPYMY B eleKTPHYHLNE TaMInl, AKa BRIMEKHeHA B Mepeky
Hanpyrow 220 B, aKmo Bi1oMo, 10 oIp HETKH poKapIOBAHHA JaMmny 484 On.
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n ¥ CKINLEM Pasis onip JaMnf, pospaxoBanol Ha sanpyry 220 B, nosunen

Oy TH ODLILIIHAM 3a OIIp JAMIITH TAKO] 3 NOTYRHOCTI, poapaxosanol va 127 B?

ﬂ Jei oapakoei ramMmy, poapaxosadi Ha ganpyry 6,3 B, BRAO4YeHD B eleKTPHYHE

koao. Ogsa 1aMmna ropina 1 xe, apyra — 2 xe. ¥ akiil aammi pofora enexTpi-
HOro eTpyyy Oyiaa Glasinoin, Axno JaMou 3’ egaando nocaigosao? [Mapatensuo?

m HE aMIENTECA NOTYRHICTE, COOMHBAHA 7aMnaMi 11 2, axmo gamna 3 aro-

pHTE (Man. 32.6)7

m ¥ woni (man. 32.7) vei namnu ogsarosl. Hxa 3 HEX ropaTs Hafiackpasime?

BUKOHAW NABOPATOPHY POBOTY N=9
Bukonvii pofoTty i2 JOTPHMAHEAM NPpaRla GeanekH :KATTETIAILHOCTI.
Buanau woediuiesT xopuesol gil eleKTPHYHONO HAMPDIBHHUKA.

Ofaadranie: HATPIBANLHRT eleMeHT, CHIAHEA 3 BOJA0K, MEHIVPEA, BHY-
TPIIIHA MOCYIHHA KAJOPHMEeTPA, AMIepMeTp, BOALTMETD, CeREVHIOMIpP,
TePMOMETD, BAMHKAY, 3" €IHYVBAALHI IPOBOH, PEOCTAT.

& BHYTDIIHK NOCYAHHY KAJOPHMETDA 34 JONOMON0K BHMIDHOBANBHON
iaiggpa (Mmegayprn) ganui 100-150 Ma soan KIMHATHOL TEMOepaTYPH.
Poapaxvii Mmacy HanuTol pogn. TepMoMeTpoM BAMIpAH TEMIEDATYPY BOJH
V BHYTPILIIHIA NocyIMHL KATODHMETpDA.

Crnanu efexkTpHYMHE KOJO 3 NOCHL0BHO 3" € THAHUX JMepen cTpyMY, BH-
MHKAYA, PROCTATA, HAMpIBHHKA. [0 HArpIBHHKA NapaATeIbHO MiKAKOYH
BOJNLTMETD. ¥ BIMKHH BHMHKAY, 3aIKCVBABIIN 9AC BMHKAHHA. JallHIIH

MOKA3H aMOoepMerpa Ta BoakTMerTpa. Harpismm somy go Temneparypm
30-35 C, BHMEKHN cTPpYM B KoJi. BHaHaY Yac HATpIBAHHA BOJM.

3a OTPHMAHHMHE JAHHME ODUHCAN: A) DOTYHICTE CTPYVMY B CHIpAT] HA-
rpIEHNEA; 0) KINLKICTE TEILTOTH, OO0 BHAINACTRCA CTPYMOM 38 9AC HATPI-
BAHHA; B) KINBKICTE TEILIOTH, AKY oTpuMana Boaa. Ilopiprad KIABKICTE

TeIIOTH, OTPHMAHY BOJOK, TA KINBKICTE TENJIOTH, M0 BHALIHAACL ¥ HA-
rpisaury. Obuncan KK sarpisuuka. 3podu BHCHOBKH.

_- MNepernaxe B 8-000aTKy CHMYNALIKD «3akoH Oxoyna — NMexuyas (32.1)

| wme TaBMKOHAW BiOSO3aBAaHHA (32.2).




§ 33. A0CNIBXKYEMO NEPETBOPEHHA
| BUKOPUCTAHHA ENEKTPUYHOI

EHEPTII

Yepaivui — Hecxopesa Hauia! Y HancknagHiwi
YACH MW HABMANKWCE 30epiratk Tenno, resepysa-
TH ENEKTPUHHY BHERTIO. | M rOTOBI BUPILWLYBATH

eqepretTiyHl npobnesy, ByTH eHeprodaociwannn-
BUMMK, LWYKATH BHaproadekTHEN] pIlUeHHA,

[RocnaxoA |

Poagusuce mamonor 33.1. Ilpuaymail fiomy sazsy. Hasen gxepena enep-
rii. Axi a2 HUX € BAYEPNIHUMH, A SKI — HeBEHUepNHEMHT YRAMH, AK1 nepe-

TROPEHHA eHepril RiADVEAKTHRCA ¥ KOMHOMY JaHIoai. Aki, Ha TROW JYMEY,
HETOMHOCTI € ¥ BHpa3i « xepena enekTpuuHol eHeprii»? [lopisaail foro ia

BHPAZOM «3KEepea eHeprils.

Man. 33.1




5 33. JocnigxyemD NepeTBOPEeHHA | BUKOPWCTAHHA BNEKTRUYHOI eHeprii

Ax erexmpuina enepzia nompanase y meid dydunox? Jlogn agasHa
VMIAH BHKODHCTORYBATH eHeprio BiTpy it Tevil pi4oK — Vv BITPAHHX 1 BOOA-
HHX MIHHAX. 3roJoM J0IH HABYHIHRCA BHEOPHCTOBYEBATH TEILTOBY eHeprin
napu. HacTynuum eTanoM podBHTKY CTANO 3ACTOCYBAHHA EAeKTPHYHOL EHEp-
ril. ¥ XX cToalTTi JOACTEO HABYAIOCH BHKOPHCTOBYBATH ATOMHY eHepriw.

Poarnanb, AK Npai0e TENJOBA edeRTpocTaHmia (mMan. 33.2).

Man. 33.2

¥ rirafTchLKIH Nevl cHANIeETHCHA NATHEOD (BYrinag, BEahTa abo npupoaEHH
ras), YHACJALAOK Y00 BHALIAEThCA Terio. BoHo nepeTsopioe BOAY HA rapayvy
HApY, AKA CTPVMEHEM CHDAMOBYETBCHA HA JONATI TYPOIiHH i obeprae i1 pasom
13 pYXOMOK YACTHHOK reHepaTopa, AKHH BHpoO/Ae eleKTPHYHHE CTpyM.
Hani napa, o B¥e IHATHO RTPATHIIA CROI DOYATKORBRI NOKAZHHKH — TeMIIe-

PaATVDY TA THCK, NOTPAILIAE B KOHAEHCATOD, A€ IMCAA X0JoJHOI'D BOAAHOTO
AVINY BOHA 3HOBY CTAE BOJOO.

SBEPHH YBArY, L0 eJeKTPOCTAHIIA BHPODNAE SMIHHHHE CTPYM, AKHH A5
nepeaadl HA BEMTHE] BIACTAHI NepPeTBOPKIOTE, BHKOPHCTORYIONH CHeIllAnLH]
NpHCTPOl — TpaHCc(opMaTOPH, EMeKTPHYHI CTORIH, APOTH.

Tennoenexrpocrannia (TEC) pozpaxopana BHEAWYHO HAa BHPOGHHIITBO
enekTpoeHepril. Cepennifl koedinient kopucaol gil TEC cranoents 30-35%.
INopTOpHe BHKOPHCTAHHA RIANPALLOBAHOL HAPH Nicaa TYPHIHA jac MOMIHBICTE
CYTTERD MIABAUIATH epeKTHBHicTE poboTH crarmil. TenaoeneKTpolleHTPaANh
(TELl) — piznoena TEC. Bora, kpiM redeparril enektTpoedepril, sailficHwoe no-
a9y rapaqol BOAH YV HeHTPATBHY CHOTEMY OINANEHHS Ta 414 nodyToRHX noTped.
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TEC nocaifgosHo nepersopioe XiMiuHy eHeprimo NANTHEA HA TEILI0BY, MEXA-
HIYHY TA eJeKTPHUYHY. EXeKTPHYHY eHeprin oTPHMYIOTE TAKOM 38 J0HOMO-
rol BoAHuX (riipo), BITPOBHX, COHAYHHAX Ta ATOMHHX eIeKTPOCTAHILIN,

MNppasniuni (FEC)
EHEQIA Dyxy BOAW

L Tennosi (TEC) ENEKTPOCTAHLLI

Byrinng, HadTa, ra3
Atomni (AEC)
abaraveHui ypax

Consumi v:-l'.'.EE:c
exepria CoHus
""‘_ MepernsHe B e-A00aTKY aHiMauiidHy mogens ringpo-

e ENEKTROCTaHU (33.1).

Birposi (BEC)
EHEQiA BITDY

3a panumn HEK «Vepenepros, crasoM Ha civens 2022 poxky saransHa
BCTAHOBAEeHA noTy:aALcTE BEC B YKpalui afopisawosana 2 I'Br, CEC — 6 I'Br,

I'EC — 5 I'Br, TEILL Ta cranniii na 6ionaansi — 6 'Br, AEC — 14 I'Br.

¥ XXI cronitri AoacTeo AKTHBHO OPALOE HAD THM, AK 3AI0BOJILHATH
ceol eHepreTHuHi norpedn Ges mMKoAM JOBKLLMW. ANMHe A0A NPpOIVKVEAHHA
TENJA0BO] TA eeKTPHYHOL EHEPIrifl CHANKETLCH RYILIAA, OPHPOAHKY rAs, HA-
(rra, gpoea. OgHHM 31 IIKIJAITHAENX HACTIAKIE 0LOr0 € 23adpyaHeHHA NOBITPA.
KpiM Toro, YHACAIIOK COANKBAHEA B aTMOChepY BHALNAETRCA BETHEA Klk-
KICTh TRILIA i NAPHHKOBHX rasin, 010 cOpHYMUHAE raobansHl aMIiHA KIiMaTY.
Tomy sapas Ayvi#e AKTVANLHOW € npofieMa BHKOPHCTAHHSA Kepen eHeprii,
AK] He ITKOAATE IPHPOoIl.

oo Mepernads B e-A00aTEY aHIMALIAHY MOOENL COHAY-
e HOI @nexTpocrasuin (33.2).

Crinexu enepzii cnoxusaroms nobymosi npuaaduf “In amomemn oremm-
K0, He 3aMHCITI0I0YHACE, HAZBATH KINbKICTE NOOVTORHX eeKTPHYHHX NPHIA-
nie, Axi ey refe paoma? EnexTpruHi npRIALH CTATH He3aMiHHAMHE NOMIiYHA-
KAMH TH00ei, 0 S3HAYHO NoKpamye IXHe HTTH. BogHouace IX BHKODHCTAHHA
abinsmye norpedy eneKTpHYHOI eHepril, NocTiIAHe JIPOCTAHHA Tapudis,
A OTXe, | KOmITIE ciMelHOro DopxeTy 2a 11 BHKOPHCTAHHEA. AKTVAITLHEMH €
NHTAHHA eHeprosdepemxeHHA, a4 TOYHIE — eHEProzacllalHeHHAe — OTpH-
MaHHA Olabmol KopHeTi Bl pofoTH eNeKTPONPHIALIBE 34 Toro X obcary cno-
#uTol eHepril. Ax ne apoburn? TH, seRgYaiiHo, JerKo MoOMem Al3HATHCH,
CKINBKH eHepril cOOMHBAE TOH YH IHIITHH NPHIATL 38 JAHAMH B HOMO DACTIOPTI
abo onmcl HA cTOpiHIL B iHTepHeT-Maraawni. Haopukaag, 0.8 xBr * rog ana
npansHol MmamuHaK abo 1,5 kBT - roa ana enexrpovaiinuka. I, apuuaiiso, TH
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MOMCELT DOPIBHATH 1l HOKASHHKN N8 AHANOMYHHX TOBADIB iHmKuxX Gpenais.
Tak BUHHKIA 1168 FPYIVBAHHA el1eKTPONPHIAALE 38 KAACAME eHeproedekr-
THEHOCTI, 1 0ya0 nobyaoBaHo MKATY 38 KaacaMi 8l D (HeedekTHEBHO BHTPA-
YAETECA COOKHABAHA MOTYVIRHICTE) 0 Kaacy A+++ (Hailsnima eeKTHEHICTE).
SBEHUANHO TeXHIKA KJacy A KOmMTYE Joposkde. AJle KodeH,/KOMHEA MAE BH-
plmuTH: abdo 3apa3d KVOIHTH JellleBY TeXHIKY, ale CILIAYVBATH AOpOo:KYe 348
KOPHCTYBAHHA Hew, abo KVIHTH J0poYY, alle Ja0iAEKYBATH KOIITH, KO-
pHCTYVIOURCE Hen. Ha cyvacHoMY PHEKY CKAANACH CHTYAILIA, Koal B nobyTi
JATHIIAAACA TeXHIKA HAHBHINOIO KJaacy eHeproedekTHBHOCTI A (2 ogHnM,
aeoma abo TpeoMa nmpocaMH). [HMI KaacH Malide NepecTanH 3aCTOCOBYBA-
rcd. [Ias Toro mol MApKVBAHHA NPOJOBMYEBANO | Aanl BHKOHVBATH CBOK
poas, Horo BEpimmuan nepeoninnT (Man. 33.3).

Ak aminknace knacugikauina eHeproedeKTHBHOCTIT

Byno

20 %

Man. 33.3

Ane npocto oDpaTH eHeproed)eKTUBHAN NpHaad HegocTaruso. [lorpibuo
JOTPHMYBATHCE H IHIDNX NMOpaj, NOAaHAX B IHCTPYKIIL a0 npraagy. Soxpe-
Ma, 0DOB' AIKOBRO BHMHEATH NPHAATH, AKNMHE HE KOPHCTYEINCA, AJKe 3apan-
HHH npeeTpifl TenedoHa, TeNeBiaop, irposa KOHCONb, MOHITOD KOMIl lOTEpA,
MiKpPOXBHILOBA OiY SAMHIIAKTLCA BEIMKHeHHMH B MEDEY B PeHMI 0viKy-
BAHHA 1 OPH OLOMY CHOMMHBAIOTE EJICKTRHYHY eHeprim.

SAOIIAJEYVIONH eIeKTPHYHY eHeprin, TH He JHINe eKOHOMHIN CiMellHH
GoaxceT, A | BIMIHBAEII HA eKOHOMIKY KpaiHH TA eKoJ0TiH yeiel naaHeTH.
Anse i wac cAMKBAHEA HA(TH, BYTiNAA i npupogHoro rasy 8 TEC B atmoc-
dhepy BHEHAAETHCA BEANKA KinbKieTs mrigauenx razis. Ocobnusy Hefeane-
KY CTAHOBHTE BYTASKHCIHA rad. 3a MLUILHOREH POKIB B0 POTOCHHTEIY -
M1 POCTHHK, BOAOPOCT] i GaKTepil NOrAHHANH BYIIEKHCIHA rad 1 BHALTAAH
KHCeHb, VeTaHoBHBINN Oananc B Oiocdepi, sa Axoro BMicT BYIJIAEKHCIOrO
raay B arMocdepi ckaagae 0,03 % . Hagnnmor BYraeKHcaoro rasy npHaso-
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AHTH 40 3ATPUMAHHA Tellla B ATMOC]epl i YTEODEHHA NIAapHHKOBOIO eherTy.
I'mobankHe NOTENALIHHA, VPAraHH, NoBeHl, CHINONDALH TAM 1 ¥V T1 DOPH POKY,
ne 1Xx HiKoaH paHiioe He 0yjao, — Ie JHNIe KAIMATHYHL HACALAKH NapHHKO-
poro ederry. 'onoa, BifiEA, DIAHICTE — O CONIANLHQO-PROHOMIYMHI HACTL-

KH HEeKOHOMHOM BHRODHCTAHHA eJIeKTPHEH | Tenaa AogRHeK. BaMEReRa
Tobowo naMna — e BHECOK ¥ abe HEACHHA [IJaHETH.

IpounTan naagar (man. 33.4), poapobaernii MimicTepecTBoM eHepreTHEH
YEpalsy, Ta JiagaicH, 8K ile TH MOMRell A0NOMOITH eHeprocueTeMi Kpalnm
| NJIaHeTL B minomy.

AK IMEHLUWTH ENEKTPOCNOXMWBAHHA
| AONOMOITH EHEPMOCWUCTEMI KPAIHW

IrE; EHeproeMHMMK NPpURaaamMmi KOPUCTYRCA BHOYI:
E'!l npansHa MallKMHa, CYLWMneHa, NoOCYNOMHUAKA

: B NpansHiin MalwnHi, nocyaomuiali, B GoAanepi,

g BucTasnai miHiMansHo NPUAHATHY TEMNepaTypy:
deni, npacui

‘Iﬁ} S3amiHn BCci namnu Ha edeprosbepirarxoyi LED

{ Bunwoyan 3aiee: o0Ha KiMHATA = O4MH CBITUNBHMK
‘m NMpiopwTeTr — Nnpupoaode neHHe ocBiTNeHHA

BuAWOB 3 KIMHATH — BUMKHHM CBITNOD

H Bumukan Bci enextponpunagM, wo He noTpibyi va sapas
_:} Kun'saTe 8 enekTpoYanHuKy BoOyY Ha 0OMH pa3s

? He aannwan 8 pexumi CHY enexkTponpunagM — BMMHMEIR
+ He eMukan Kinska nobyToRMX NpUNanis ooHOMaACHO

Man. 33.4
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ﬂ Hazeit Tunu enexrpocranniii. fAxi 3 HUX He 3aB1AOTEL 3HA-
YyHOI MKOAH JoBKILIGT

E Onmumme nepersopeHHEA eHepril, Akl eigbyeawThca ANA
OTPHMAHHA eJeKTpHuHOl eHepril HA Tenaosill elexTpoO-

CTAHILLL.

" Yuwm TEC sizpisnsersea six TEIT?

ﬂ Mo canauae KAAC eHEProcNMKHBAHHAT oMY BAMNUIHBEO BHKOPHCTAHHSA
eHeproabepe YBANBHAX TeXHONOTIH?

YYMUCb PO3B'A3YBATHU 3AOAMI

CrinbkH HOWTYVE eleKTPOeHepris, o0 BHTpaAYaAeThCA Ha 2,5 roguHEl pobo-
T KoMn'woTepa norvaHicrio 494 Br? Tapud emexrpoeHepril cTAHOBHTL
4,32 rpn aa 1Bt - roga.

Nano Poas sz e

i=2,0rop Burtpauena enexkTpoeHepria jopisHioe poboTi enek-
P =494 Br TPHYHOrO CTPYMY: A = Pt,

T, = 4,32 rpu/kBrrog A= 494 Br- 2,5 roa = 1235 Br - rog = 1,235 xBr - roa.
- BapricTs enekTpoenepril: t=A4A-1,,

T—17 t=1,235kBr roa- 4,32 rpu/kBr - rog = 5 rpa 34 xon.

Blnmoesvis: 5 rpa 34 xon.
PO3B' AW SALOAMI

n Craxcn, 9 € ¥ neil MOMeHT ¥V TBoCMY DYAHHKY NpHIagH, SKi nepedypanTs
B perRKAMI OMIKVBAHHA — VBIMKHEHI B eJIeKTPHYHY Mepey, AJle He BHKOpPHC-
TOBVIOTRCA. ODMHCTH, CKINTBKH e1eKTpoeHepril cooXABAKTE TAKL NPpRAAIR
B pescaMi OMIKYBAHHA yOpoaoB# Micand. i pospaxyvHKIe BiabMH Taki
paui: v micani 30 116, cepeariit yac ouikyeaHaa — 15 roaun Ba goby, DOTY -
HOCTI NPHIAAIE B peXHM] OUIKVBAHHA: Teneriaop — 0,5 Br, koMo 'woTep —
1.3 Br, monitop — 0,8 Br, irposnii kopcons — (0,2 Br (v pesxuni cay —
2 Br), Mmikpoxsuasosa miu— 1,6 Br, MmyasTasapka — 1.4 Br, kopguionep —
1,6 Br, myauunnit neatrp — 1.5 Br, sapagai opmerpol gas emaprdosis i
naaHmeris — 0,7 Br, iHma TexHika, 110 MAE CEITI0B] IHANKATOPH, — B Ce-
peansomy 0,5 Br. Tapud — 4 rpu 32 xon. aa 1000 Br - roa.

B B enexrpruniit mammi sa sanpyra 220 B ige crpym canoo 0,5 A. Brasay, crins-
KH eHepril BTpaMaeThCH 34 YAC TBOrO NepedvBaHHSA vV MIKOL, 8 JAMITY IPH [[bO-
sy TH 3a0ve/3abyaa BUMEKHYTH. CRLIBKH KOIITYVE TAKA « 3a0VALKVBATICTE 7
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H [Mopieaail edeKTHEHICTE OCBITAEHHEA KIMHATH JAMIOK POIHAPIOBAHHEA [10-
Ty:HicTIO 100 BT Ta ceiTaoAlogHOK JAM IO NOTYHICTIO 9 Br 3a oaHH 1 TOR
caMuil NpoMixoK 9acy. CKIALKH eeKTPOSHEePril MOMHA 3eK0H0OMHTH BAOMA
NPOTATOM MICAILA, AKID JAMIHETH JAMITY PO3:APIOBAHHA CRITIOIIOIHOW]
3a MOMIHBOCTI NepeBip OTPHMAHHI PeayAbLTAT, NPOBIBOMM MOASDPHIZAMIH
OCRITASHHSA V CBOLN KIMHATI.

ﬂ [Mopieaai, Koas T Glakie BUKOPHCTOBYELD eHEPril: KOMH BHEOHVELD J0-
MAIIHE 3ABTAHHA NPOTANOM MOAHHEH 13 VEIMEHEeHO HACTLTRHOI JAMIION 0-
ry:HIcTIO 60 Br un Xoan marpisacim oAy ¥ YalHEKY nory:aicTo 600 Br
snponoss 1 x8.

ﬂ IMpoanariayi, Bl 90M0 3ATEKATE HIARHINEH] RHTPATH eneKTpoeHepril i Axi
MOMINEL mnaxn 11 ekogoMil. BHaga4 BAPTICTL CHOMATOL ¥ TBOIH KBAPTHPI
enekTpoeHepril nporarom Micana, [Hobvavil rpadixk BAKOPHCTAHHA eJeK-
TPOEHEPTril NPOTAroM MICALLA, AAA ULOTO JANHCYH NOKAIH JTIUHIEHHEKA H0-
JHSA ¥ TOI cCAMHIH YaC.

ﬂ MNoMemkanuda oONATHAHD EIEKTPONDHAATAME CHOMHBAHOK OOTYHHICTIO!
eneKTpoualtHMK — 1,0 KBr, Mmikpoxsuwasosa niu — 2,0 gBr, npacka —
1,5 xBr, obirpipagy — 3 kBr. Hkl npriagn oHOYACHD MOGKHA BMHKATH
B MEpeMy, AKII0 MAKCHMAABHHH CTPYM, HA AKHI poapaxoBaHA MepeXxa,
craHeBATE 16 A7

ﬂ Kvxuw noMmMemkanna olJaJHAHO ENEKTPONPUIAJZAMH, M0 CHOMHBAKTE
ENeKTPHYHIAN cTPYM piadHO] BeIHUHHEH: KaBoBapka — 2 A, TocTep — 3 A, no-
cyaomuiiaa mammuaa — 7 A, mikpoxsunsosa miu — 10 A, ki npuaagn oa-
HOUYACHO MOMHA MTiAKIOYHTH 10 Mepesii eTeKTPOMHBISHEA 34 J0N0MON0H
DOJOBAVBAYA 3 MIJHHM JpOTOM [LI0L0e0 NolepedHore nepepiay: a) 1 sm

{cyma cTpymir He nepesdurye 6 A); 6) 1,5 mm® (cyMa cTpYMIE He TepeBRIIYVE
10 A); m) 2,5 mm® (cyma cTpyMiB Be nepesnmye 16 A)?

ﬂ Obumeny BAPTICTE I'PH HA irpoBOMY KOMN'IOTEDL 3 DOBITPAHOK CHCTEMOK
OXONOMeHHA TA OJHIEK BiAeOKAPTOK yHnpogorsk 2 roanH. BiasMuw 10 yBa-
ru, mo Ha HenporpitoMy IIK egeprocnoxmpeanaa cranoeaTs 140 Br, axopo
JANYCTHTH peHgepuar sigeo — 240 BT, He nepepHBaKYH PEHAePHHT, Npo-
nossyveaTH rpy — 400 Br, saxkiguuTH peHIepHTH, OPONOBHHTH CTPIAATH/
raaTi — 300 Br. Crinbki KOWITYBATHME IrpoBa 3atesHicTs 3a MicHalb,
AKI0 BETPAYATH HA 0@ MOAHA 110 o FogHHT

OMNPALIION IHOOPMALLIO

ﬂ Poaauencs indwopMaifinil niakar (Man. 33.9). llpounrait giamor obroeo-
PEHHA IAKATY ¥V YATI, 0 BUHAK B OHIA i3 cOMANLHRX Mepex:. I3 axaMu
AVYMEAMEH AONMACYBAYIR/ JONHCYRAYOR TH nmoroEyvemcs? Yomy?
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HAWEINbLLL EHEPIO3ATPATHI NOGBYTOBI NPUNALM

B panbHa mMallvHa
& CnoxueanHa enextpo- 4Yac pobomu, rog CepefHbOMICAYHE BUTpaTa

eHepril, kBr/ron (Ha TUXAEHL) enexTpoeHepr, k8T

7 2200 3 26,4
MNpacka
Cnoxueadda enexktpo- Yac pobomw, ron CepeaHbOMICRYHA BMTDATA
eHepril, kBr/ron (HE THXAEHL) enexkTpoeseprii, kBT
1500 1 G

EnexTpoYanHuk
CnoxMBaHHA enexTpo-
eHeprii, kBr/ron
2000

Yac pobotv, ron
(Ha THROEHL)

NMepcoHansHWi KoM OTEP

CnoxuBaHHRA enexTpo-

Yac poboTtn, ron

CepeaHbLoMICHYHA BMTDATA
enexTpoedeprii, kBr

16

CepenHbLOMICRYHA BATDATA

P

exeprii, kBr/ron (Ha TMXOEHE) enexTpoeHepril, kBT
400 3 36
MocyaomuiaHa malwmKa

CnoxusauHa enexTpo-

Yac pobotw, rog

CepegHsomMicayHa BUTRAaTa

enepril, kBt/rog (Ha TUXOEHL) enexTpoexeprii, kBr
1800 3 21,6
- XonoguMneHWK
—  CnoxuBaHHA enextpo- Yac pobotw, rog CepeaHbOMICRYHE BUTPAaTa
edepri, kBT /ron (Ha THAOEeHbL) enexTpoexepri, kBT
=+ 150 12 54

MikpoxaunsoBa niv

Cnoxueadnn enextpo- Yac pobotw, rog  CepeaHsoMIicaYHa BUTPaTa
eHepril, kBT,/Ton (Ha THMAX18HE) enakTpoaHapril, kBT

1800 1 7.2

Tenesizop

Cnoxueandns enektpo- Yac pobom, ron  CepenHeOMiCaYHa suTpaTa
exapri, kBt/ron (HA THXOEHB) anexTpoeHeprii, kBt

80 5 12
Man. 33.5




§33. Jocnigxyemo NePETROPEHHRA | BUKOPWCTAHHA enexTpuYHal eHepril

Munococ
CnoxunearHa enexktpo- Yac pobotwu, rog CepeonsOMicARuHa sMTpaTa

edepri, kBr/ron (Ha T OEHE) anextpoeHepri, kB
1600 1 7,4
Namnw (5 wryk)
. CnoxueanHa enextpo- Yac pobomw, ron Cepenrsomicayuna sBuTparta
exepril, kBr/rog (Ha THXOEHE) anexkTpoeHeprii, kBr
60 45
_ MpogoaxedHs man. 33.5
~' @ Cr3zyTom

-

LWlo? Komn'woTep cnoxueas Ginslue eHepril, HiX xono-

AnsHAK?
neeko0001

Ta ace ox. MiiA komn'woTep a3arani mae noTyxHICTe 600D Br. MeHe iHwe Typbve,
w0 ue 3a kBr/ron? EHepria? MNoTyEHICTL?

ﬁ Josh¥Yx
i

Tax. [ina xomn'oTepa ue Ox) A OT KOMM IOTEPHY KOHCONb
4YOMY HE Nnokasanu? Boda va Bel 1,5 kB - roa noTarke.

o the_hobbyte
Ta wo Bu kaxeTe?

ByMKHEHE rpansHa koHcons 5 tarke: 0,1 BT, cox: 3,3 Br,
COH 3 hOHOBMM 3aBaHTaxeHHAM: 44, 3 BT,

ronosHe mexn: 57.4 Br,

Crpuaminr Metflix: 80 Br,

Overwatch 2: 190-220 Br,

Cyberpunk 2077: 215-230 Br.
e neeko0001

Hx BMRBWNOCA, TPANbHA KOHCONbL S HAMWCTO NPOFPac BCIM CBOIM NONEPEaHMLAM.
Y MeHe nig sac rpy edeprocnoxueadna aocarae 200 Br. A y nonepeaHiia sepci
rpansHol KoHcom 4 eHeprocnoxueaHHa cknanae 150 Br. Takum snHom, Irpo-
BUA pEXMM HIBEMOE BCl 3aX04W, CNPpAMOBAH] H2 IHUKEHHA eHEProCcNOXWBaHHA
rPanLHO KOHCON 2 B paxMmMi NPoCTOK,

Liixaso, wo npuinuano crinskm x — 201 BT 8 peximi rpn — cnoxmsae 15-moaAmMoeni
HOYTOYE. Afxe 8 HOYTOYL Dinblue xoMnoreHTis, aKki Tpeba xuelTi eneprien. Uikaso,

Wi 17 - MORMOBMIA 3 IHWOW BIOSOKADTOK cnoxueas Habararo Ginbwe — 227 Br.
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@ Cr3zyTom

A kpawe 6 Gyno, wob eigpasy nokazysand, Ckinkxy Ue
9 Josh¥x KOLWTYBATUME B MICALb.

Ara. | crinekn Byno 6 meHwe sukuaia CO,. A To npuAaeTs-
CA HA YyPOLUl CaMOomy paxysaTi.

B Nepernatb B e-n0AaTKY CUMYyNALED «MapoenexTpocTania= (33.3),
= =}

OUIHW CEBE

| - BukoHah B e-A00ATKY 3ABAAHHSR ONA CAMOOLIHIOBaHHRA (33.4).
_

Tw anaem, AK] € CHIBBIIHOIIEHHA MM CHAOK CTPY-
MY, HANPYTOK TA ONOPOM V KOJAX 3 NOCALI0BHO i napa-
JeALHO 3'eJHAHMMY NPOBIIHHKAME.

T Modem BHABHTH Ail eleKTPHYHOMO CTPYMY: TEILNOBY, XiMiuHY, MAar-
HITHY.




§33. Jocnigxyemo NePETROPEHHRA | BUKOPWCTAHHA enexTpuYHal eHepril

T MoMdenm NoACHUTH ocobIHBOCT] NPOTIKAHHA EMEKTPHUHOTO CTPYMY ¥

plaHHX cepeJOoBHIIIAX.
| Mertaan Metaan Taau
HaasnicTs / dapman Haspei | Veacnigok exex- | YHachigok
CTBOPEHHA . BUILHI eNeKTPO- | mposimuynol {oMidayil vTeO-
BiNBHHX HOCLIB HH ducoyiayli yTeO- | PHOIOTHCH slAbMHI
CTPYMY PHOTLCA BIMLHL | €AEKMPOHU, NO-
nozumusxi | He- | UumMusHl | He2a-
i | I— 2amueni ioku | mueni owu |
I[Iponecu, n1o  Bugitensns BuaineHHs pedo- IEJIEHT]}H*IHHE
CYOPOBOEYVIOTE | ELIBKOCT]L TEILTO- BHHH HA eleK- CTPYM B rasax
CTPYM | TH BHACJLAOK Tpogax. [en HAZHBAWOTE 2d.30-
| NpoXOIHeAHA Nponec HAIHBR- | GUM POIPATOM,
| ETPYMY: @ =Rt wtkeaexmponri- | Hecamocemilinui
( 3a koM JOM. 2a3oauil pospad
I'H WHCOYAR — SJakon Papaden | ICHVE 34 HAAB-
JTewnya ) m = kIt HOCTI eNeRTpHY -
e kR — eneRkTpo- | HOTO NOJIA TA
XiMiuHH#l ekBi- | 30BHIMHLOPO HO-
BAJIEHT Hi3aTopa, camMo-
cmiliniil 2a308ul
poapad —
micA NpHIHHEeH- |
HA g1l HOHI3ATO-
pa. € Taki sngn
caMocTifHHOro
PO3APAAY: ICKPO-
eéuil, dyrosuil,
KoponMul, mal-
WLl |
SANeHHICTE OITO- I 31 abinemenaam | 3i abinkimen- 31 ahinbmennaM
PV Big TEMOepa- @ TeMOepaTYpH HAM TeMII&DA- TeMOepATY A
TYpH | m_:r_ip YCIX MeTa- TYpH p::-at.r_unm n_min 1x _upnni,u-
B 3POCTAE NPO- | 1 POINNARIE HiCcTE a3binkIIy-
| NOpUiiiHO TeMOe- | eIeKTPOTITIE ETHLCA, A OHIP,
 paTypi 1X NpoBiIHICTD BiANORIAHO,
abinsmyeThedA, AMEeHINYEThCA
A OIip, BLAMNOBLIA-
HO, IMEPHIIVETLCH
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Tu poaymien:, mo Ha JinAHn] Koas edeKTPHUHNA CTPYM BHKOHYE poboTy,
IHAYEHHA AKO0] AopiBHIOe Jo0yTRY HANpyry U, cuan crpymMy I 1 wacy ¢ npo-
XOJ0HeHHA cTPpYMY B Koai: A= Ult.

HIenaxicTs BHKOHAHHA CTPYMOM pobOoTH XApaKTepPH3IVE OOTVHHICTB
eNeKTpHUHOTO eTpyMy: P = Ul
U:I

IeavioTs me asi dopMyan AnA podpaxyHEEY KEinbEoceTi Temnorn: @ = —-Euf

iQ=Ultl, —ogpax HHMRE QOPMYIAMH MOXHA KOPHCTYBATHCA TIABKH B TOMY
BHIOALKY, HONH BCA efeKTPHYHA eHeprid lige HA HArpiBAHHA.

Tu ymicm spmiposaTi i ofUNCTIOBATH ENeKTPHUHY eHEprimo, nopiBHio-
BATH NOOVTOR] eNeKTPHYHI OPHAAAH 38 IXHEOK @HeProeheKTHRHICTIO, 301H-
CHIOBATH 3aX0/H 13 eReproabepexenH4d.

e

1. (0,56.) Veamxu TeepaeHHs, AKe Bigno-
Biae nocniloBHOMY 3 EAHAHHIO BOX peapc-
Topie. Omip nepumoro peadcropa 3 O, apyvro-
ro — 15 0Om,

A saransHuil onip peascropis 10 Om

B cuna crpymy HA OeplmioMy peascropi
Ginsma

I}  Hanpyra Ha oDOX peaRcTOpaX OJHAKOBA

I”  cHaactpyMy B ofoX peaHcTOpaAX OfHAKOBA

2. (0,506.) Yransu, 010 € HOCIAMHE CTPYMY B eJeKTpOITAX.

A BUAILH] eJeKTPOHH
s BiALH] eIeKTPOHH, NO3HTHEHI TA HeraTHEHI HoHA
H noanTHBHL Ta HEFATHERHI HoHH

[’ BigsHl e1eKTPOHH TA HEraTHBEHI HOHH

J. (0,0 0.) ¥Yramxn, AKY pobOTY BHKOHYE CTPYM ¥ KOJI1 ABHTYHA, 0 CIO-
AHBac norysxHicTs 6,2 KBt 3a 1,5 roa.

Ad 13 rlx b 33,48 M B9,3xllx I'93 xBT - ron
4. (0,56.) ¥Yramu N1pUKIa] cAMOCTIHHOIO Fa30BOT0 PO3PALY.

A Becenka B fapcraska
b rpim I" cpiTiHHA eNeXTPHYHOL TAMINA
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5. (26.) 0o axkux TouoK HA cxemMi noTpifHO NpHEgHATH BOALTMETD, HIob
BiH nokasae Hanpyry 4 B?Y

B B
b o) T
1 0m 3 Om 1A
1 Om

7

ArAiB BEanocAiB HaoBiB Fr'moBill

6. (2 6.) Cana crpyMy B elleETpoaiTHYHIN saHAl 0,5 A. Buagagw macy
cpibna, AKa BHOLIATHCH 000 gvac exexkrpoaiay 2a 10 xs. (ExerTpoxiMiuaui
exBisanent cpibna — 1,12 mr/Ka.)

i. (3 6.) Hry poboTY BHKOHYE ENeKTPOABHIVH NpalbHOI MAIIHHH 3a
10 x8, axmo sanpyra 8 mepesxki 380 B, a onip obmorrnr — 200 Om? KK/
enexTponsRryeaa 70 V.

B, (36.)Crinskn yacy NOBHHEH NIPANKOBATH edelTPHUHNKE yallAuk, niob
HarpitTi 0,5 1 soau eig 20 C g0 kuniEs, SKIO CHIA CTPYMY B Mepexi
1,2 A, a onip cnipaxi enexrpouaiuuka — 260 Om? (IluToma Tennocm-
HicTs Boan 4200 x/xkr- C.)
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B onind e - - 5 | |

4. Y ﬂ.'E paziB MBHAKICTE MOJAEKY BOAHKD Ginkima.

1. Bin 0 go 4 'C o6’em moan aMenmyversen; Big 4 o 8 C — afinsmyers-
ca. 2, a) 200, 184 m; 6) 199, B66 M.

1.1i3;11i4; He MOEAABO.

1. 640 M. 2. 0,25 xr. 3. 10,08 xcJxc. 4. 0,024 xr. 5. 920 Txuc/(xr « 'C).
6. 106 MTac. 7. 900 D /(kr « 'C); 54 x][lx.

1.34°C. 2.V, = 80 n; V,= 120 x1. 3. 140 JIz/(xr - 'C). 4. Ha 3,7 C.
5.0,34 kr. 6. 0,16 kr. 7. 870 °C. 8. 34°C. 9. 516 s /(xr - C).

Omuan cebe

1.B.2.5.3.1.4.B.5.T. 6.V, =80 n; V, = 120 n. 7. 2000 = /(xr - C).
8. 109 r.

1. 90 x]lx. 2. [lapa ra penmanry mL. 3. 180 xllx. 4. a) 35 'C; edip;
6) 7V xu. 9. a)80 C; coapr; 6) 15 xn. 6, a) Heaminua; aMeHIIVBAJIACE BiJ
100°C go 20 C; 6) va nouaTry. 7. 5,272 MJ]=. 8. 31 4 xr. 9. 1,12 kr.,

1. 91 gr (akmo maca awanaR 60 kr).
1. llna asony 8 13,3 pasa. 1. C§
2. 10,8 &]lx




g 14.

# 19.

Bianoeigi

3. T48 k I t,. Ca

0 100 200 300 400 500 600 700 @, k/x

4. 42,65 w]/lx. 5. AB — oxonomxenna pignan; BC — TeepanenHA;
CLD — oxXonomxeHHA TBEEpPAOro Tina; NOYATOK CHOCTEpe:XeHHA 34
250 C, kipens — 3a 218 'C; 10 xs. 8. b, = 201 x s/kr; cnaas
migi; A, = 60,9 x Jxk/kr; conas onosa, 7. 2,7 kr. 8. 0,56 xr. 9. 86 C.
10. 2,24 xr. 11. 53505 Jx.

1. Ieooxnc cipkn, 1,8 - 10" - 2,0 - 10" kr, 1,9 - 10" kr; syraens
3,510 -4,0- 10" kxr, 3,75 10" kr; oxcua asory 6,0 10"~ 6,56 - 10" kr,
6,25 - 10'° xr; pyrnesoaens 8,0 - 10 = 9.0 - 10" kr, 8,5- 107 kr.

CepegHe 3HaYEHHA WKIANWBKX BAKWIIR Y NOBITPA
Big pOBOTH TENNOBKMX YCTAHOROK 38 PIK (MNH T)
4

B cecokuc cipkn
3,
B Byrneub
3
OKCHA 2307y
25
| ByrnesoneHb
2
1S

1

0,5

0

2.2, TMnc. 3. 2kr. 4. 44 M /kr; npupoaunii ras. 5.6 : 13. 6. 40 C.
7.1,1xr.8.2610kr. 9,53 C.10. 3,1 MJx /kr. 11. g, = 16,7 M]Ix/xr,
Gype Byrinaa; q,= 30 MJIx/kr, kam’age syrinna. 12, 4,7 - 107 [x.

1.29% . 2. 224 Tx. 3.40% . 4. 11%.5.6% .6.40% . 7. 40% . B. 307%.
8.1,7-10xr; 31,75%. 10. 33,3 r.

1. 12 rpu; 2rpu 45 xom, 2. 63 % ; 72% . 3. 9,7- 10" [Ix. 4. 128,
Ouisn eebe

1.A.2.5.3.16,7% . 4. B. 5. a) Piakuii; 6) ameammnace; 8) v 1. K G6ian-
i, Ho BHINA TEMOEPATYPa; I') SMeHINYVEThLCA, Do HA ZlaaHl AB aMeH-




Bianasial

& 17.
§ 20.

§ =4.

§ 26.

§ 27.

28,

§ 29,

MYETHCH KIHETUYHA eHePrifg pyXy YaCTHHOK BHACTIJOK 0X 00 eHH,
a Ha Jinaanl SM aMeHIOVETHCH NOTEHIIANTEHA eHepril BHACTLA0K pyil-
HYBAHHA 38 #3KIB MK YACTHHREAMH BHACHLMOK naarnenH#A. 6. 61 C.

T-i -Ei'g' e lﬂﬁ ﬂ-ﬂ'l:n-
1.5+ 10° 2. Hefitposnie 60, nporodie 47. 3. Hefirposnis 35, enexrposis 30.

1. Bupaso sig kvai. 2. Oguakosi aa seamumuoio 1 nanpamxom. 3. Mo-

AVALCHIH HE SMIHHTLCA, A HANPAM CHIH OMIHHTLCH HA NPOTHIEACHHN.
4. Tinali3drali2 npuTarywoThcs ojHe 00 oaHoro; Tiaa 21 3 — sia-
TOBXYVETHCA. D, 3MeRIIHTECA B 9 pazis. 6. a) 36iasmmMTHCA B 4 pasu;
0) sSMIHWTLCH HAOPAM H 30lMLMHTLCA BTPHYL 3a MoayiaeM. 7. 3.4 cMm,

8 3uKn. 9.6-10'H.10.9-107H. 11. 30 mam. 12, 9,23 - 10%H.

13. F.H ‘ q,, Ka g, Ka I R.m
2.25-10* | 2-10° | 5-10° | 0,2
2-10° | 17,8-10° | 5-10° 0,2
2-10° | 2-10° | 44,4-10" | 0,2
2-10° | 5-10° | 5-10° 0,067

1.6,25-10%. 2.3, 4A.3.15,4¢.4.0,6 A.5.5-10'%2.6.1,6 x A. 7.1, 5Kn.
824B.9.18K1.10.20B.11,2,5A. 12. 2Tk JIk. 13.a) 3A: 0,5 A /nox;
6) 40 mA; 20 mA /mom;B) DA 1 Afmoa; r) 0,8 A; 0.4 A/nmon; 1) 7,5 B;
0.5 B/noa; n) 10 mB; 0,4 MB/nox;: ) 3.6 kB: 0.2 kB/nog.

1.29A. 2 0,3 A. 3. R=20M R =4 O R, =10Mm 4. 12 Onm,
2.4400M.6.5,0A. 7.8 kOM. B.8 B. 0, 0,2 Om.

1. 10 mOm, 2. 0,765 mm®. 3. Byixua. Binsmmii onip v 2 paan. 4. 45 M.
5.71, 2kr.6.13,6 mOm. 7. 0,33 Om. 8. 0,384 Om - mm*/m. 9. 18,5 M.

Owmwinn cebe

1LA.2.T.3.6.4.B5. 5. A, 6. B. 7. T. 8. -1 aKn. 9. 13,75 m.
10.4,2- 107,

1.3,2B;2B; 1,2B. 2. 110 B. 3. 440 Om, 4. 3B; 9 B. 5. 0,2 A; 46 B.

6. Baua: cuna crpyMy 3MeHIIHTLCH, HANPYTa 3SMEHINHTLCH; Bropy —
cHIa cTpyMy abnsBmMNTECA, HAnpyra abinesmmuteea. 7. 3 A; 12 B.

B. 40 Om. 9. Anmomirieroro iasme 8 1,65 paaa.

1. ¥ apyromy Ginsina B 5 pasis. 2. 300 Om:; 1,2 A; 0,4 A. 3.a)0 A;
6)1,2A.4.1,12 A.5.0,25 Om. 6. 0,25 OM. 7. 3Mermmeca v 9 paais.

1. 2.90m; 18 0m. 3. 0,66 Om;

He




& 31,
§31.
§ 32,

§ 33.

Bianoeigi

¢ H H 1o 60m @{ | L& 3 Om;
- H
E.T—i' 1,3 Onm.
—H
4. "'!"'*: IMEHIIIHTRCA: At aGLNBIINTRCA; A, abinpmureca, 5. 10 Om;
7.5 Om.
1. 4000 B.

1.3,4-10"r/Kn. 2. 820 mr. 3. 6945¢. 4. 1,9 A. 5. 2,3 A.

1. 500 3. 2. ¥ apyvromy sunagxy pobora eTpyMy BABiui MeHIna.
3. 0,2 A. 4 380 B. 5. 1,9 gkBr. 6. 127 B. 7. 100 Br. 8. ¥ 3 paau.

9. llocnipnosHO — Y APYrif BARIYI; DapafelsHO — Y ApYrid samidi.
10. 1 ryeraime, 2 sackparime. 11. 1 safnckpasime,

4. Hacrinesa nmamna Ginsme. 6. Ogn obirpieau; enekTpouaiiHHE i
NPACKY; ENeETPOYARHHE | MIKPOXBMALOBY Hiu; Npacky i MikpoxXsm-

nsoBy miu. 7. a) Cyma erpyMise He nopEHHEA nepesumysaT 6 A; 6) cyma
CTPYMIB He noBMHEA nepesrmyeatT 10 A; B) cyMa cTpyYMIB He NOBHH-
Ha mepesnmiveaTe 16 A. B, 194 rpa 40 xomn.

Ominn cede
1.IN2.B.3.B.4.B.5.5.6.3,36r. 7. 303 xJIx. 8. T xa 29 ¢.




NOKAMYHUK

AbconwTHA BONMOricTs 84
Amopiue Tino 92

Avnep 164

Amnepmerp 165

Bamknin nopagox 21
Bunaposyranusa 73
Bunpominweanua 47

BignocHa sodoricrs 84
Brayrplinasa edepria 349

Boaer [65

Boawrrmerp 166

Fasosuit poapag 224
laaweanivHwil enement 155
lopiaasa [01

Naasuiii nopagox 90

JABHTYH BHVTPIIIELOTO 3ropaans 115
Hxepeno enekTpAdHOTO CTPYMY 155
Jdunons 14

Indyaia 12

HienexTpur I48

Hii crpymy 212,213,214, 216
Enexrprsamnia goruxkom 1289
EnexTpuaaunis yepea snane 130
Enexrpausa eqepria 59
EnexTpruHa cTaHilia [56
Enexrpuune noae 136
EnextTpuaenil 3apaa 126

Enexrpuunnit onip 173
EnexTpuuanil crpym IS5l
Enexrponia 222

Eaexrpoair 220
EnexrpoaiTnuHa aucowiania 220
Enexrponpoeiaricts I50
Eaerrpockon I38

Jawxon Mxwovna — Jleana 230

JaKkoH aldepedeHHA eNeKTPHYHOrO
sapaay 132

Jaxon Kyaouna [44

dakon Oma I74
SMouyeaHHa 69
Houn 127

Kaninapui asuma 69
Knnmiana 74
KinskicTs Tennorn 50

Koedinienr kopucHol 1ii HArpisHHM-
ka 103

KoedinierT xopHcHOl il Tennopol
mamuaan 111

RKonseraia 46

Kpueramiyme Tino 83

Mimane a’eqnanaa npopigankis 206
Hagnpoeignicts 183
Hanomarepianu 16
Hanmisnposiguang 149

Hanopyra 164



Hacuuena napa 84
HeraTupanit #on I3

Om 173

OcHoOBHI MONOMEHHA MOJMEKYAHPHO-
KiHeTHYHOL Teopll DYAOBH pedYOBM-
Hu 11

[lapasensHe a'€QHAHHA NpPOBLIHN-
kis 199

[MapoyreopeHHEsa 75

[IaToMa TennoeMHICTE pEYOBHHHE 51
[IrToma Tennora aropasas 102
[MuToMA TENNOTA HAPOYTBODEHHEA 78
IIwroma rennora naasaenus 93
[Muromuii omip [81

[Mnaama 23

[Mosepxuesnit aatar 68
HNoawraeawil ios 13

Mocaigosge 3'eAHAHHA OpPOBIIHH-
kis 191

HoryxHiCcTE eJeKTPHAYHOIO CTpPYV-
My 230

MNoxasuue

[posigauk I[48

Peoctatr 176

Pigxi kpreramn 22

Pobora enexrpuuboro crpymy 228
Cunacrpymy 164
Temnepatvypa 26
TemnepaTypa KHNiHHA 79
Temneparypa naasinesHs 94
Tennopa mamwusa 110
Tennoea pienopara 27
Tennose posamuMpeHHA J4
Tennoenit Gananc 55
Tennosnit pyx 25
Tennonepepaua 44
Tenaonposiguicrs 45
Toura pocun 85

XonomunsHAa MammeEa 110




Tabnwus 1. NMuTomi TEMNNOEMHOCTI

AesKnx PEYOBHH
Nutoma ' Murtoma
PevyoBuHa TENNOEMHICTD, PevyoBuHa TENNOEMHICTD,
Ax/(kr - oC) Ax/(kr - C)
ATTIOMIHIG 920 Micox BBO
Bona 4200 MoaiTps 1000
Bonaxa napa 2200 PryTh 130
[ac 2100 CenHeub 140
3anizc | 460  Cxno 840
:-innnm T:‘IE [::rm;:nr -E'E'Iiﬁ
Naryms | 380 CpiGno 250
nNig 2100 Crans 500
Mk 380 Llerna ga80
Onin coOHRWHKUKOBA _ 1700 LivHEK 380
Onoso | 230 Yasyw 540
Temnepartypa KMniHHE, MuToma Trennota
PevyoawHa ‘C (3a HOpMAaNbLHOro NapoyTEOpPEeHHR,
THCKY) o/
Aniak (pimkmii) -33 1370
Bona 100 2300
[ niuepnH 290 830
KMCEHb -183 210
PTyTh 357 300
Crw pf 78 900
Tabnuua 6. EnexrpoxiMivHMil exBiBanexT
neaknx pevosuH, 10-6 xkr/Kn
ArmomiHii I:AF D 083 Hluenhihlﬁ’ ) ﬂ 30
Bopens (H) | 0,0104 Cpitino (Ag') 1,12 |
EH-:EHh{[F J 1 D {IHE }l:i:'lm.l il‘.]r‘]I ) 0,18
Mios (Cu®) | 0,33 Lnkx (Zn#) 0,34 '




Tabnuus 2. Temnepatypa NASRNEHHA T2 NWTOMA Ta-

NMuTomMma TENNOTa NNABNEHHA,

Qnoeo 232 | =8
| Cawveus | 327 | 24
Cpieno | 962 87 |
Cranb | 1400 g2 |

Tabnuusa 5. IHAYEHHA MATOMOrO ONOPY OedKMuX
pevyoBsHH Ta cnnaaila (3a t = 20 ol)

g
=
=

Bonedrpam
Mpadit
Efosir
3aniao

il
o]
=
il

ol oo
g

02
KoucTanTan
0.07-0,08
Migb 0017 Papdop

ST — — Hasyn

| 0024 |  Cpibro | 0016
TO— S——_—0 L -
007008 |  uw | 0061

Tabnmun 4. Nuroma TennNaTa IropaxHHa
neauux annie nanwaa, MO/ xr

BeHauH 46 MeTaH 50
BooeHb .' 120 HadgTa deb

Mac 46 MpupoaHwia ras 44

| AuaensHe nanveo | 42 | MNopox 3.8
ApoBa cyxi __ 10 | CnwpT 27

| Kam'mHe syrinng | 27 _ Topg _ 14




Tabnuun 7. NycTuHa pevyoarHA
: Teeppi tina, 103 xr/m’ _

ANOsiHIR 2.71 Kopox 0.24 CauHeub 11.3
Bonwgpam 18,1 NatyHe 8.5 Ceno 2.5
MpaHiT 2.6 Nig, 0.9 CocHacyxa | 0.44
Oy6 (cyxmia) 0.8 Mink 8.9 Cpibno 10,5
Jamiao 7.8 Hikens 8.8 LlnHK T
| 3onoTo 19.3 Oprckno 1,2 YaeyH 7.0
| Pigwnw, 103 kr/m*
BexawH Bona 0.71 I niuepwH 1,26 Piake onoeo | 6,B3
MOpPCEKE 1.03 Hadra 0.8 | (3at=409"C)
Bopgavywucra 1,00 Onin 0.9 PTyTh 13,6
(zat=4"C) Piaxe nositpa 0,89 | CnwpTreruno- | 0,79
fac | 08 | (sat=194C) | | own
~ aam (3a HOPMANBHUX YMOB), Kr /M’
AzoT 1,25 Kncexb 1,43 | Bopavanapa | 0.8B8
BopeHk 0.09 Moritps 1,29 |[(3at=100"C)
MNenin 0,18 Xnop 3,21 | Byrnexncnuih | 1,98
raa




