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1. MICTOPUCKU NIPEIJIE]

HcTopujara Ha N30J1aIIMOHUTE MaTEpHjalid MOXKE Ja ce MoJAeH Ha TpH nepuoau: [Ipeuor,
3a[I0YHYBa CO OTKPUBAETO HAa KUIHOapoT (Ha IPUKH: ‘€JIeKTPOH') Ia ce 10 Kpajor Ha 16
BEK. 3a OBOj MEPHOJ 3aMHTEPECHpPaHH ce caMo (puo3o(duTe U UCTOPUIAPUTE HA HAYKATA.
CpenHHOT BEK M peHecaHcaTa He MPHUI0HECoa HUIITO Ha aHTUYKATa MUCTIA.

Bo 1600roauna, co padorarta Ha B. [Iunbept ce oTBopr BTOPHOT Neproa 60rat co HaCTaHU
BO KOj UCTOpHUjaTa Ha H30JAllMOHUTE MaTEPHjaJIH Cce 3APYKHU CO 10jaBaTa Ha EJICKTPULIUTETOT.
EnextpocrarnukuTe MalmHM, 4Mja 1mojaBa ce cMectyBa okory 1705,uM 0BO3MOXKHY Ha
EKCIIEPUMEHTATOPUTE HOBU MOYKHOCTH JIa OCTBApyBaaT BUCOK €JIEKTPHUEH IMOTEHLUjaJl IO
nart Ha Tpuewme. HacTojyBajku 1a TM ycoBpIIaT OBHE EKCIIEPUMEHTH, KOHCTPYKTOPHTE
cdaruja geka UMaaT orpaHudeH Opoj MaTepHjalii co KOU O I'Ml TPOU3BEJIEC OBHE EIEKTPHUUHHI
TOBAapH W CO KOW OW T'Ml U30JIMpaJIe CIIPOBOJIHUIINTE KOH OHIIE TIOBEICHU Ha BUCOK
MOTEHIIN]all.

Co npBHTE peanu3anuu Ha Tenerpador, eNeKTPUIHOTO OCBETIIYBAE, MPE]] HHIYCTPHUjAIIIUTE
ce TIoCcTaBHuja mpoOIeMuUTe 32 M300POT U MPUMEHATa Ha U30JIAIMOHUTE MaTepujaiu. Bo oBa
BpeMe 3all0YHYyBa BTOPHOT MEPHOJ KOj OJroBapa Ha KOPUCTEHE HA JJOCTa TojieM Opoj
MaTepHjaIl KOM CEKOjJICHBHO CE OTKPHBAa, MOYHYBAjKH OJ1 TIPUPOTHUTE MATEPH]jalTH, OJ1
PACTUTEITHO WM OJ] MUHEPATHO MOTeKII0. OTKAKO ce pa3BH OpraHckara xemuja OazupaHa Ha
JarIeHoOpOAOT, TPTHA U IPOU3BOJCTBOTO HA CHHTETHYKHY M30JIAIIMOHA MaTepHjalli; TaKa,
JepuBaTUTE Ha HaTaTa ce HallOKKja CO CBOMTE CBOJCTBA U CO EKOHOMHUYHOCTA, O€3 11a ce
SJIMMUHUPATAT U HEKOU MPUPOTHU MATEPUjaTH CO OJUTHYHH CBOjCTBA.

1.1. U3onanuonu marepujaau o 18 u 19 Bek
11.1. TIIpBuUTe HCKUYCTBA

J10 0BOj MOMEHT (heHOMEHHUTE Ha EJICKTPUIIUTETOT U MarHeTu3MoT Oea u3merranu; W. Gilbert
IPB TH TIOCMaTpa 0BOCHO. TO HCTOBPEMEHO J1all M JIMCTa Ha MAaTePHjaik KOM UMaaT CBOjCTBO
Jla IPUBJICKYBaaT UCTO KAaKO KMJIMOAPOT; TyKa I'M HaOpojyBa 3a MpB IaT CTaKIJIOTO, CYI(PypoT,
CMOJTUTE, TYMEHHOT JIaK, BOCOKOT.

S. Gray (17291pB nan npenusHa AeGUHAIM]a HA H30JAIMOHUTE U MPOBOIIHBHUTE
marepujand, a J. Th. Desaguliatps ru BoBen moMMHUTE ‘H30JaTOpP' * H30JIMPaH’ U
‘cpoBoHuK'. 3abenemkute Ha Grayru cucremarusupan C.F. de Cisternay du Fay.

Sigaud de La Fond (17751 HekoJKy 3a0eNeKy 32 KOPUCTSHUTE N30JIAllMOHN MaTepH]jallu
W BEJIH. ...‘ceKorani Kkora Tpeda J1a ce mpeHece eICKTPUIIUTET Ha TeJla KOU Ce CIIOCOOHU Ja IO
npudarat npexy aonup, Tue Tpeda 1a ce odecat Ha CBUIICH KOHEI] MJIH J]a ce TIOCTaBatT Bp3
CTaKJIO WJIM BP3 Iapye CMOJIa, BOCOK M BO OMIUT CIIy4aj BP3 TEJIO O BUAOT Ha TEJIaTa KOM Ce
CIOCOOHM J1a c€ eNIEKTPU3NPaaTr.

1.1.2. HN301anmoHM MaTepHjaIu 32 eJIeKTPOCTATHYKHUTE MALINHH
Ce Bpakame Bo 1705: F. Huaauskbeamucnun na kopuctu crakieHa Tonka 3a KOHCTPYKIUja
Ha [IPBa eJIeKTPOCTaTHYKA MAIIMHA, CTAKJIOTO, BO (hopma Ha cdepa, IIeBKa, a T0Toa BO BU Ha

JIMCK, K€ OCTaHe, U TIOKPaj CUTe 0OUIH J1a ce 3aMEHH CO HEITO JPYro, CPEICTBO KO
HaJMHOT'Y C€ KOPHUCTEJO 3a J1a ce J00HjaT eJISKTPUIHU TOBAPH I10 TIaT HA TPUCHE. 3aeITHO CO
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KPHUCTAJIOT, TOA € HCTO TaKa M HAajKOPUCTCHUOT MaTepHjall 3a H30JHPAhe Ha CIIPOBOITUBUTE
NIEJIOBY K2 eIeKTTPUYHUTE MAIIMHK. BCYIIHOCT, €KCIIEpUMEHTATOPHUTE CO
€JIEKTPOCTaTUUHUTE MaHu 01 18 Bek carmiie nexa nepdhopmMaHcuTe HA MAIIIMHUTE
3aBHUCAT O/ IPUPOAATA HA MATEPHJjAIIOT KOPUCTEHH 32 IPOM3BOACTBOTO HA EICKTPUIHHI
TOBapH, HO UCTO TaKa O M O]l TPIIKaTa co Koja Tue ce nzonupaie. Co HeoOMIHO MojepHa
nocrarnka, onarot Nollet qokaxan eka ako CTaKJIOTO COAPKH rojieMa COAPKUHA Ha aJTKATHU
METaJIH, Ce 3r0JIEMyBa ariCOpIIIKjaTa Ha BOJIa BP3 allOBPIIMHATA, CO IIITO C€ HAMaTyBa
KBaHTUTETOT Ha €JICKTPUIECTBOTO Koe ce foomuBa. Bo 1757 J. C. Wilckenan knacudukarmja
Ha M30JIAIIMOHUTE MaTEPHjaId O]l aCTIeKT Ha HUBHUTE CBOjCTBA BO BPCKA CO TPUCHETO.

Ja 3abenexxnme J1eKa MOBEKETO M30JIaIlMOHN MaTeprjaiv mo3Hatu Bo 17u 18Bek -
cyndypoT, TyMEHHOT JIaK, KOMAJIOT, BOCOKOT, CMOJIaTa, CBUJIaTa — Ce KOPUCTEIIE CE 10
noveTokoT Ha 20 THOT BeK, 0/IeKa CTAKJIOTO U JACHEC € IIEHET MaTepHrjajl BO
EIEKTPOTEXHUKATA U CIIEKTPOHUKATA.

3a BpeMe Ha 0BOj BTOp MEPHOJ] Ha UCTOpHjaTa Ha H30JAllMOHUTE MaTepHjajli, UCKyCTBaTa
KoM Omiie mpua00MeHN IPH eKCIIEPUMEHTHTE CO eJIEKTPOCTATUYKK MAIlIMHH, TPUIIOHENE Ja ce
3rojieMar 3Haemara 3a eJIEKTPUYHUTE TI0jaBi. Ho THe He v 3aceHuIIe U3BOHPEIHUTE
3a0eneKyBarba 1 3a CBojcTBaTa Ha Bo3ayxoT. R. Boyleno ocobeno F. Hauskbea La
Poliniere co necHoTHja 00MIIE ENEKTPUYHY MTPa3Haba BO Pa3peIcH BO3AYX M BENaT JeKa
‘mpasHoTHjaTa (BakyyMyT) € 100ap cripoBOIHUK', HO aypu Bo 1920roauna dpusngapure ja
yBHJIeTIC HCOOMYHOCTA Ha BAKYyMOT IPY HUCKH MPUTUCOIM KaKO JUEICKTPUK CO ToJieMa
JMEIEeKTPUYHA IIBPCTHHA.

1.1.3. Pa3pabGoTka Ha KOHIIENITUTE

OTkpuTHETO Ha CBOjcTBaTa Ha T.H. ‘JlajaeHckara yama’ cekako € HajBaKHOTO OTKpuTue Ha 18
BeK. [IpBuTE HCKyCTBa CO ‘KOHACH3UPAKBE HA ENEKTPULIUTETOT ce cmeTaar 11 oxromBu 1745
u ce octBapenu o E. J. Von Kleista ciennara roguHa 6uite mOBTOPEHH U 07 Apyrd. OmaToT
J. A. Nolletru moBTropmi THE eKCIEpUMEHTH U BEHAII CTaHall ciiaBeH. Ho moumor
‘KOH/IEH3aTOp' HE Ce M0jaBUJI Ce JI0 MPOoHaorameTo Ha enekrpodopor o J. C. Wilckeu A.
Volta.

OBue OTKpUTH]a IPEIU3BUKAIIC PEBU3H]ja HA TOTOTAIHUTE TEOPHH 32 CICKTPUIIUTETOT.
Excniepumentute o6aBenu ox ctpana Ha D. Gralath, J. C. Wilke na B. Franklin,usspiienn
co moMonI Ha JlajmeHckaTa Jara Koja Omia of pacKJIONUBH JIEJIOBH, OTKPHJIE JeKa MTOCTOH
TaKaHape4eH '0CTaTOUYECH EJIEKTPUIUTET' BO cTakioTo. OTKako JlajaeHckaTa yama ke ce
WCIIpa3Hena, packiomneia M Ke ce HeyTpaau3upase el. TOBapH Ha eJEKTPOAUTE, aKo Taa
MOBTOPHO C€ CKJIONENa, CE MPUMETYBAJIO JIeKa MOXKe Ja ce JOOUE OJJHOBO CHITHO MPA3HEHE.
TonkyBameTo Ha OBaa 10jaBa Mooy IMjIa CHITHH KOHTPOBEP3HH TUCKYCUH U OTBOPHIIO MHOTY
HOBH Tpaliama

Bo 1782 A. Voltaja mocrasun pasenkata Q =CV , kage Q, C, V ce ToBapoT, KamamuTeToT
Y HAaITOHOT Ha U30JUPAaHHOT CIIPOBOAHUK; a moToa H. Cavednishdopen nuiryBamero Ha J.
Maxwell Bo 1879),0Tkako To n3MepuII KaauuTeToT Ha enHa ‘DpaHKIMHOBA KOLKA', TIPU
KOPUCTEHE Ha Pa3HU M30JIAIIMOHN MaTepHjalii, YTBPAMI JIeKa NMa pa3linka BO H3MEpeHaTa
BPEIHOCT M 3aT0a HA CEKOj M30JAIIMOHEH MaTepHjall TOj My MPHUIHILIAI ‘crienupUIHA MOK 32
WHIYKIM]a' UIU ' TUEeTIeKTpUYHA KOHCTaHTa'.
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OBue oTkpuTHja ru modyamie u onue Ha Papasej, koj Bo 1838mokaxkan aeka

‘ TMENIEKTPUKOT TpPEeHEeCyBa eNEeKTPULIUTET MPEeKY HH(IyeHINYja, a BAKBUTE CE€ CEKOTalll
n3ojaTopu. Toj 3aKITydnsI ieKa OBaa MHAYKIM]ja He € TIOBp3aHa CO PaCTOjaHUETO, TYKY JIeKa
JUENEKTPUKOT NMpeHecyBa HHPIYSHIIMja 00IU3Y MPEKY YeCTHUKHU KOM UMaaT MOJIOBH, THE CE
‘monapusupanu’. Toj Tv Bpien Mepemara Ha crienupudHaTa MOK Ha MHAYKIHja KOPUCTEJKH
cdepen koHaeH3aTop. Toj OTBOPHIT BaXKHO MOTJIaBHE HA (PU3HMKATA: MPOYIYBakE Ha
JMETIEKTPUIIUTE U HUBHATA TTOJIApH3aIIH]ja.

1.2. U3onanuonute matepujaiau Ha 19 u moyeroxkor Ha 20 Bek

HcropujaTta Ha €MEKTPULIMTETOT MIPETPITYBa JJTA00KH MPOMEHH TIOCIIC TTPOHA]IOIIUTE Ha
Bounra, @apazej u Amnep npu mTo ¥ U3IJIAIMOHUTE MaTepujair OUTHO Oea MOBIIMjacHH.
Tpebame na ce moueka 1840roanHa 3a Aa c€ KOHKPETU3UPaaT U3YMHUTE O] O] IIOYETOKOT Ha
19 Bek u noTpebuTe Ha UHAYCTPHUjaTa Aa MOOyIaT MHOTYOPOjHU MHOBAIIMK OTPEOHH 3a
n3paboTKa Ha TenerpadoT, KabJIMTe 3a MPEHOC HA CHEPTH]ja, EICKTPUIHUTE MAITHHU 1
TpaHchopMaTopure.

1.2.1. HU3onanmoHu Matepujaju 3a Tejerpagor

CrpoBOJHUIMTE HA PBUTE TeNerpadCKu JIMHUU OHJIe TIOKPUCHHU CO TIAMYK U CBHJIA,
npeMadkaH{d CO CMOJIOBHIHA CYIICTaHIa (CMoJjia, MOPCKO JIEMUIIO, . . . );Bo 1834 Schilling
BocrioctaBu Tenerpagceka iunuja mer'y Cenr IetepcOypr u Ilerepxod: xunara ox 6akap
Ouia nmpemnokprieHa co nakupana ceuia. Criopene E. Saint —Edme (187 hpobaemure 6u
OuJie HEMPEMOCTIIMBY KOTra He OU pacroiaraie co ryra — IepKa U Kaydyk, a 1otoa u
kommayH10T Hapeden “Chaterton Compoundioj BcymHocT 6mi MerraBuna of ['yra-mepka u
karpaH o CTOKXOJIM.

OBoj aBTOp mpenun3upa jaeka ‘Jaloureaurponaion cucrem Ha OUTYMEHU3UpaHa XapTHja Koja
MMa W3BOHPEIHA IIBPCTHHA... ABTOPOT KOPUCTH OUTYMEH KaKO OCHOBHA M30JIalldja U ja
NPENOKpPUBA )KKUJIaTa Ha KaOeJloT CO aNTepPHATUBHU CIOEBU HA acalT U XapTHja'.

A.F. Jaloureauw C.L. Hardy (1867)ipujaBuiie maTeHT 3a MallliHa KOja MOXeJa 1a 00JI0KyBa
XapTHeHa JIeHTa oKoury xwuna. OBa ce cMeTa 3a IpBa MPUMEHa Ha UMIIPETHUPaHa XapTHja BO
KabencKaTa TeXHHUKA.

Opn no4eTokjoT Ha TenerpadoT, oJ] MopIiesiaH ce MpaBaT MPCTEHH HU3 KO MUHYBaat
npoBoguunute; 1850Tue ce 3MaeHeTH co M30aTOPU HAPEUEHH MOTIIOPHO — SBOHECTH.

1.2.2. N301anMoHM MaTepHjau 3a eHepPreTcKu Kadm

Marky 3HaeMe 3a W30JIalMjaTa Ha MPBUTE KaOJIM KOPUCTEHHU 3a €JIEKTPUIHOTO OCBETIIYBAE!
W. Hopper (1859}i3paborui kaben yrja n30alija ce COCToeNa O/ ByJIKaHU3UPaH KayqyK;
II004€eCTO, KaGeHI/ITe 61/1.]16 T'OJIX U MOCTABCHU BP3 MOTIIOPHU U30JIaTOPU MMOCTABCHU BO
CIIPOBEHUTE KaHAIIH.

3a eneKTpOMHIyCTpHjaTa, MOCTANKaTa 3a ByJKaHU3allljaTa Ha KaydyKOT KOja Ce MOojaBuiia BO
18396wuna ox rojzemo 3HaueHe. 3a IPB NaT ce 10jaBUJIe EKOHOMHYHHU M30IalUOHU
MaTepHjaiu co mogodpeHa repMuuka otropHoct. Bo 1881ucro taka ce mojaBui u
BYJIKaHU3UPaH OUTYyMEH.
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D. BrookskopucTtejku ro HCKycTBOTO 0O Tenerpadujara, Bopea Bo 1887wu30anuja o jyra
UMIIPETHUPAHA CO MEIIaBUHA HAa MACJIO CO CMOJIA.

Bo ucrara roguna J. Jacquespeuiokui IpoLeaypa 3a CyIlIekhe BO BaKyyM U IIOBHUILIEHA
TEMIIepaTypa 3a CIMMHHHpahe Ha BoAaTa o] u3ojanuu Bo Gudpo3Ha hopma (Bo BHI Ha
KOHIIM); OBA TO OTBOPHUJIO MATOT 32 Pa3BUTOK HA U30JIALUK Oa3MpaHu HAa UMITPErHUpaHa
XapTHja, Koja ©Ma U3BOHPEIHHU CBOjCTBA.

[IpBUOT eHepreTcKu Kaben co UMITPETHUPaHa XapTHja CO 030KEpUT OMIT U3MUCIEH o1 S.Z.
Ferranti (1890),a Bo 1917 L. Emanuelino6un naTeHT Koj To 03HaYyBa IMOYETOKOT Ha Kabenn
W30JIUPaHU CO XapTHja UMIIPETHUpaHa co Macio. K

Tpebame na ce moueka 20 -TH BEeK Kora ce 1ojaBrja CHHTETUYKHUTE U30JIAIIMOHN MaTepHjal.
1.2.3. H3oaamum 3a eJIeKTPOMATHEeTHUTE MAILIMHHA

N3onannonuTe MaTepHjain 3a eJICKTPOMAarHeTHUTE MAlllMHU He ce pa3BuBaa ce 10 1858kora
M. Nollet mpodecop no pusrka 3amuciIn reHepaTop 3a eIeKTPUYHA CTPYja U 0 KOHCTPYHpa
3a “Aliance”. OBa npeTnpujaTre KOPUCTEIO TKACHWHA OJ] TaMyK HATOIIEHAa BO MEIIaBHHA O]
Kayudyk , OuTyMeH u TeprneHTHH. Ho BaxHO e 1a ce ciomHe Jeka Bo 1850mounyBaar na ce
BOBEIyBaaT MOMHUPOKOT U a30ecToT, a neka mery 1820u 1850martepujanu kou Ousne Ha
pacrosiarame Ha KOHCTPYKTOpUTE Ouiie APBOTO, KAYUYKOT, T'yTa - IepKaTa, TKaCHUHUTE
(mamyk, cBuia, Tadr,...).

Rumkorf (1851)a ycosprimn 606unara (kaimemor) kKoj ro otkpuia A. Mason (1842)
KOpHUCTEjKH OaKapHa >KMIa U30JIMpaHa co MaMyK WM oJ00po CBHUJIa HaTOIIEHa CO T'yMEH JIaK.
Fizeau (1853jo ycoBpimia PymxophoBHOT KajieM [10/1aBajKi KOHICH3aTOp BO TOTAIlIHATA
JHUTEpaTypa ONHMIIAH Baka: ‘...TOj JICIIH JIBa JINCTA O Kajaj Ha JABETE CTPAaHH Ha JICHTa O]l
ryMHpaH TaT KOj € JOJT YSTUPH METPH; OBHE JICHTH CE COCIMHYBAAT U CE IIPEBUTKYBaaT
NOBEKE NaTH €HO MPEKY IpYro..."

[Mounysajku ox 1861nocTon KOHAECH3AaTOP CO U30JAIMja O]l UMIIPETHUPaHa XapTHja co JakK,
amoroa u co mapadus; Ho JlajaeHckaTa Jaia ceymTe moCTOu.

W3onaruure Bp3 6a3a Ha MOMHUPOK (CPIICKH ‘JTHCKYH', aHr. “Mica”) mpeTcTaByBaaT MPBHUTE
Ba)KHM HacTaHU BO MHIycTpHjata. [Toroa ciaeaysaar: Mukanut (Munsell, 1892)Muxkadonuja
(Jeffersoru Dyer, 1900), Acdpanten Mukadponujym (Geco 1919 epmanactuk
(Westinghouse 1949Ro 1953EpiukoH ro 3aMeHHBa T'YMEHHOT JIaK CO CMIOKCHIHA CMOJIa, a
MHKa XapTujaTa ce 1mnojaBysa Bo 1967.

1.2.4. HN3on1anmoHu MaTepujaau 3a TpaHchopMaTopu

Bo o6nacta Ha TpanchopmaTopurte kou ru usymua G. GaulardenuHcTBeH HacTaH OUTEH 3a
CTIOMHYBam€ € KOPHCTEHETO aH MUHEPAITHOTO MAcCJIO KaKO MMIIPErHAIMCKO CPEeaCcTBO. Bo
1883enexkrpuunute TpanchopmMaTopu Bo METPOTO BO JIOHIOH KaKo M LIEHTpaJIHATa
eJleKTpryHa ctaHuia Bo Typ Owie cHabmenu co amapatu Ha Gaulard usonupanu co
JaKUpaHa XapTuja.

Ha nmouetokor Ha 20 -THOT Bek, Ha U3NIOKOUTE HA N30JIALIMOHH MaTEepPHjalld Ce M0jaBUIe
nieHetute Matepujanu kako npemmnad (K. Wernicke, 1909< J.Escart, 191i)so 1930ce
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M0jaBUIIe MOJIUXJIOpUpaHUTE OM(EHIIN KO BO HEKOU IPUMEHHU T'H 3aMEeHYBajle MUHEPAIIHUTE
Maciia.

1.2.5. N3o1anmoHN MaTepHjau 3a anapaTu

Otkpuruero Ha Baeckland (1907)o o3nauyBa u kopuctewmero Ha CyapypHHOT
Xexkcadmyopun (1907).Ho u3omanunte KaKko IMITO ¢€ MEPMEPOT, IIKPHIIEI[OT, €OOHUTOT, H ,
Jla He To 3a00paBUMe U BO3AYXOT, ce MaTepujanu Ha 19u npBaTta nmonosuHa Ha 20 —THOT Bek.

1.2.6. Pa3Burtok Ha Teopujara

OTKaKo ce mocTaBuIIe MPBUTE MOMOPACKH Tenerpadcku Kabiu, TOILIe 10 U3pa3 U HEKOU
‘aOHOpMaJTHHA' CBOjCTBa Ha u3oJjarronuTe Marepujaan. W. Siemenso 1850namnuimat:
‘[Tog3eMHUMOT Kabel, 3aeJHO CO CBOjOT M30JAIIMOHEH TOKPUBAaY, MPETCTaByBa €HA OTPOMHA
JIajIcHCKa Jallla ¥ Taa ce IoJHH mpeky oatepuute’. M. Faradayso 1854paborejku Ha
eKCIIEPUMEHTH Bp3 OakapHa KuIla H30JUPaHa CO ryTa-TiepKa, 3a0eeskan JOJIroTpajHOCT Ha
CTPYWTE Ha MOJIHEH-E; TO] UCTO Taka 3abeexaln Jieka u3onamujara 6apa u oapeaeHo BpeMe 3a
Jla e pacTOBapH 3a BpeMe Ha KPaTKOCIIOjyBameTo. True o0uau ce MpoIoIKESHH O]
Wheatstone (185&ora ce mocraByBasl IoAMOPCKH Teaerpad)cku Kaben Mery
npucranumrero La Speciar ocrpoBot Kop3uka.

Bo 1864 W. SiemensocTaBui eiHa JiajIeHCKa Yalia BO KOJIO CO HAN3MEHUYEH HAIOH.
CryanpameTo Ha ANeIEKTPUYHUTE 3aryOu o0y Iuiie rojgeM HHTepec Mer'y HHKEHEPHTE,
ocobeno nmocne 1891 kora ce ocTBapuiI NPBUOT MPEHOC HA EIEKTPHUYHA EHEPrUja co
Tpua3zHu CTpyH Ha BUCOK HaroH Mery Jlayden u @pankdypr.

DeHOMEHOT Ha TUeJIEKTPUYHA ariCopIInja, Koj ce MaHudecTupain npu JlajaeHcka Jama kKoja
Ce pacKJIOMyBaJa, MpB Mat O 00jacHET U pe3eHTUpaH oj] crpana Ha Makcsen (1872).Co
TIOMOIIITA Ha JIBE CBOjCTPBA, KOM CE CMETaJIe 3a HE3aBUCHH, TIPOITYCIUBOCTA H
IPOBOJUIMBOCTA, MaKCBEN MOCTaBUII TEOPHja KOja T 00jaCHyBa I10jaBUTE BO XETEPOTCHH
TUETICKTPUITA. AKO MaTepHjaoT € XOMOT'€H, TO] IMTOKa)Kas JIeKa HE € MOYKHO J1a C€ M0jaBH
3aoctaHat ToBap. OOpaTHO, Kaj CKJION CO OBEKE BUIA JUECIEKTPUII KOM UMaaT pa3indHa
MPOIYCIMBOCT U MPOBOJIMBOCT, C€ TI0jaByBaaT CTPYH Ha TUEIIEKTPHYHATA aTlICOPIIIIH]a.

Kupu Bo 1889ja npoyuyBan peBep3uOMIHATA CTPYja HA aricopriyja Bo (yHKIH]a O] BPEMETO
W J1aJT eIHa 3aJJ0BOJIUTENIHA eMITUpUcKa popmysa. JIpyru ekcriepuMeHTaToOpy Jajie CiIuyHa
dbopmyna xoja e mozHara noa umero Ha Kupu — [IBajanep.

Bo 1899 H. Pellatipeky excriepuMeHTH TOKa)xal JeKa JUEISKTPUKOT KOj € TIOIBPHAT Ha
€JICKTPUYHO T0JIE MPOojaByBa €Ha MOMEHTAIHA ITOJIapu3alldja Ha Koja ce HaJoBp3yBa eaHa
BTOpa IoJIapu3aliija Koja ce MEHyBa BO TEKOT Ha BpeMeTo; [locrnennaBa, TexxHee KOH eHa
CTalMoOHapHa cocTojoa co Op3uHa MPOIOPIIMOHANIHA HA Pa3jiuKaTa Koja ce 10jaByBa BO OJTHOC
Ha KpajHaTa BpeIHOCT. TpruyBajku 0J1 OBaa XUIOTE3a, MOXKE Ja ce MPEecMeTa MPOIyCIUBOCTa
U GaKTOpOT Ha 3aryOuTe Ha JUETICKTPUKOT KOj € IMOIBPTHAT Ha HAM3MEHUYHO T10JIe U TaKa Ja
ce nojae mo penanujara Ha Pellat — Debye.

Hexonky romuan nokacuo K. W. Wagner (1913, 19249 npoumpu Teopujara Ha MakcBen
KOTa TY MPOYYyBaJ COCTABH Ha JAMCIICKTPHIM MOABPTHATH HA HAN3MEHUYHO eJ1. mojie. OBoj
MOZIEJI € T03HaT Kako Mojiell Ha MakcBen — BarHep v mo3HAaT UM € Ha CIeLUjaliCTUTE 32
W30JIaIHH.
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U oBoj npernen He 61 Tpebaso a ja MPOMYIITH Pa3BOjOT HA TEOPUCKUOT MOZAET U MOYETOKOT
Ha IPOYYyBamkETO HA TI0jaBUTE Ha JerpajannjaTa Ha JUEICKTPUIUTE IO JACjCTBO Ha ell. IoJIe
KOM C€ pe3yJITaT Ha KyMYJIAaTUBHUOT €(DEeKT Ha Mpa3HEemhaTa KOU Ce CIydyBaaT BO IIYIJIMHUTE
KOHM C€ 320CTaHaTH BO M30JIAIIMKTE MIPU MPOLIECOT HAa HMIPETHANN]a IOl BaKyyM. THe mojaBH
BO [TOYETOKOT HAPEUCHH €AHOCTABHO ‘JOHM3alMja' MOKACHO HAPEUEHH ‘TapIiyjaIHu
npasHema’' (Gemantu Fhilipoff, 1932).

OBI[C HE ' CIIOMHaBM¢€ I/ICTOpI/IjaTa Ha Pa3BUTOKOT HA 3aHCHATA 3a TACHUTC U TCUHUTC
nuenekTpuii. Bo Toa none paboTene MHOTY UCTpaXxyBaud, Mel'y KOU Mo3HaTH ce J. S.
Townsend (1915), A. Nikuradse (1934)

1. 3. [IpBuTe MaTepujaau

[To4eToKOT Ha EKCTIEPUMEHTHTE CO EICKTPUIIUTETOT o 18 u moueTokoT Ha 19 Bek He OGapan
rojeM u300p Ha U30JAlIMOHN MaTepHjanu. buteH pa3BUTOK Ha MHIyCTpUjaTa Ha U30JIAIOHU
MaTepHjau 3aroYHall co MOTpeOuTe Ha TeyerpadoT U 1MojaBaTa U MpUMEHaTa Ha
€JIGKTPUYHOTO OCBETIyBame. bpojoT Ha N30MalMOHN MaTepyjaiu OUTHO OpPacHal, a 0COOCHO
pasHu cMecH (KOMITayH I ).

Ce 1o mpBaTa CBETCKa BOjHA, MHIAYCTPUCKUTE U30JIAIMOHN MaTepHjalid ce N3padoTyBase
TPrHYBajKH OJ1 IPUPOJAHUTE MAaTEPHjalld, PACTUTEIHN WJIM MUHEPAIHH: IPBO, TaMYK, JIEH,
KOHOII, Kay4yK, T'YMEH JIaK, TyTa - IepKa, KBapll, MOMHPOK, , a30ecT, MepMep, IIKPHUIIE,
MHUHCPAJIHU CMOJIU, U30JJallTUOHU MACJa....

Ho Beke ce mojaBuiie u npBute cuHTeTHYKU Marepujanu: Llexymonnor (Hyatt, 1870
Bakelite (Baekeland 1907ekenan qooun moseke ox 100maTenTu 3a GpeHOMIACTHTE.
dabpukanmjaTa moyHaia Kora ce ocHoBaja komrnanujara Generale Bakeliteo 1910.

Xemwujara Koja OTIIPBO ce LeHTpupaiie okosry Hatpujymot, noroa oxony ®@ocgopor, mokacHO
Ce Pa3BM OKOJIY jarJeHopoJoT 1 HadraTa. Taka 3armoyHa MpOU3BOACTBOTO HA CHHTETHUKH
marepujanu. [Tonuerunen co ‘Bucoka rycruna’ Hanpaset € Bo 1938ox Imperial Chemical
Industry.IlIsajiaperor Castanru mpydyBai cBojcTBaTa Ha emokcuaute Bo 1939.

Bropara cBeTcka BojHa ce MOBP3yBa CO pa3BUTOKOT Ha meTpoxemujara ['omem O6poj
CHUHTETHUYKH MaTepHjalli IIOTEKHYBaaT O/ MPOAYKTUTE Ha JIECTHJIAIMjaTa Ha CypoBaTa Ha(Ta.
Taka ce mojaByBa €THJICHOT, IPONMJICHOT U OyTaIHeHOT.

[TosnueTnneHoT, NOMUIPONUIEHOT, ENOKCUIHUTE CMOJIM U MOJIMECTEPUTE TH 3aMEHYBAAT ce
MOBEKe MPUPOTHUTE U30JIAIMOHN MaTepujain 0e3 LEeI0CHO J1a TH enuMHuHupaar. HuBHOTO
BOBEJlyBamb€ JOHECYBA MIOEBTHHYBAE, 3T0JIEMEHU NIep(hOPMaHCH U 3roJIeMeHa JJOBEPIUBOCT
Ha eJIEKTPUYHUTE MaTepujau.

BeymHocT, n30anuoHuTe MaTepHjaliy eJIOCHO 3aBUCaT OJ1 TeTpoxeMmujaTa. Pa3BojoT ke
OCTaHe BO JIOMEHOT Ha MOEBTHHUTE MaTepujainu. OBa € OuurieHo, Bo o01acTa Ha IIBPCTUTE
W30JIAINH, TUTACTHKHUTE U €JIaCTOMEPHTE, KOU CE HaMETHaa BeKe MOBEKe TOJANHU ¥ UMaat
IIMPOKa MPUMEHA U CE€ M3BOP HA CIIEKTaKyJIapeH Hampeaok. Maiy € BepojaTHO JeKa THE Ke
OuIaT 3aMEHETH OJ1 HOBH TIOJIMMEPH, KO C€ XCHAMKEIIUPAHHU 3apajiil CBOjaTa BUCOKA IEHA.
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Ho Bo rinaBHuTE Beke mo3HaTH (haMHJIMKM MaTepHjaiu ce IMojaByBaaT noopu npomenu. Co
KOPUCTEHE Ha KOMOJIMMepH3allija, Melame, ‘KajleMemhe' U Ipyro, ce 1001uBaaT nogoopu
CBOjCTBa.

1.4 U3o1aiiMOHU MATepPHjaJIu 32 eJIEKTPOUHAYCTPUjaTa

HeomxoaHo € 1a ce moTeHnupa MyATHIUCIUILIIHHAPHUOT KapakTep Ha CTYyTUPABHETO |
EKCIIEPUMEHTHUTE KOU C€ MOTPEOHN Ha KOHCTPYKTOPOT 3a Jla IPUIAroA U UCKOPUCTH HEKO]
M30JIAIMyOHEH MaTepHjall, TakBaTa peajausairja 6apa mo3HaBame HE caMO Ha TeopujaTa Ha
EJIeKTPUYECTBOTO, TYKY M Ha MEXaHHUKATa, XeMH]jaTa, CTATUCTUKATA; TAKBUTE 3aJIla4l MOXE J1a
TpaaT M HEKOJIKY TOJMHU. MHOTYOPOjJHH €KCITIEPUMEHTH C€ TTOTPEOHH 3a J1a Ce OIICHU
KMBOTHHUOT BEK Ha €/IeH HOB MaTepHjall.

He cmeTtajku v 0Be CONICTBEHUTE MOTHBYU Ha MHKEHEPUTE KOU CE€ OJATOBOPHHU 32
BOBEIYBaWbETO HA N30JIAlIMOHUTE MAaTepHjalid, CE CEMETa JIeKa YCIIECUTE Ha OBa I0JI€ BO
MOCJIEAHO BPEME CE€ TOJKAT Ha CIEAHUTE TPU NPUYMHH!

- NPaBUIIHO AMMEH3MOHHPAE HAa N30JIallfjaTa Ha eJICKTPUYHUTE arlapaTH; co APYTrH
300pOBH, 2 ce KOPUCTAT MAKCUMAITHUTE CICKTPUYHHI OTpaHUIyBamba Cco Iel J1a ce
MOCTUTHAT HajMaJIX TPOIIOLIH,

- Jla ce Op KM CTalKaTa Ha OTKa3W Ha M30JalujaTa 1ol BpeAHOCTUTE NPUQATINBY 3a
KOPUCHUIINTE,

- Jla ce pa3Bujar U30JaIMM KO OBO3MOKYBAaT KOHCTPYKIINH 3a C€ TOBHCOKH
Halperama Wil 3a TaKBU KOM ke paboTaT BO IOCEOHU YCIIOBH.

Ho pa3nure orpannuyBama, MOBp3aHH CO WHAYCTpHjalIn3alijaTa, Ipean3BHKaa BaXKHH
IpOMEHH. JleHec, IPOU3BOIUTENNTE U KOPUCHULIUTE HA U30JaluuTe Tpeda:

- Jla BOJIaT CMETKa 3a MHOTY pa3IMYHuTEe Oaparma BO BPCKa CO MECTOTO Ha Koe Tpeba J1a
ce MHCTaIUpaaT MaTepujanute (Mpexara, 3rpajute, MOPCKUOT Oper, HyKJIepaH!
[ICHTpAJIN),

- Jla ce peaylupaar WK MOTUCHAT 3arajlyBamaTta KOU Ce Pe3yJITaT Ha PacTypameTo Ha
TEYHHUTE U30JIAlMH, JIATUBHTE . . .BO MPUPOIATA, HIIN 3aMaJTMBOCTA, KOH Ce
HpeI[I/I?)BI/IKaHI/I on HpOI/I?)BO,Z[CTBOTO Ha TOKCUYHHU UJIN KOpI/IO?)I/IBHI/I COG,Z[I/IHGHI/Ija,

- Jla ce MPOM3BEAYBaaT U KOPUCTAT M30JIAI[MU KOH 3aXTeBaaT MoMaJia MOTPOIIyBavyKa Ha
eHepruja.

A Trenajku mak Ha IMoJioJT poK, Tpeba /1a ce MUCITH Ha Haoramke Ha COOJIBETHH 3aMEHU aKo Ce
3aKaHyBa OMAcCHOCT OJ] UCI[PITYBAE.
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