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I'pyna 26

®di3uKa i acTpoHOMist

Ypox Ne 19-20

Tema ypoky: PeuoBuHa B enexktpuyHomy 1oii. [IpoBiTHUKM 1 MICIEKTPUKH B €JIEK-

TPUYHOMY TOJII

Merta ypoky:

- HaBYaJbHAa — HABYUTH yYHIB OCHOBHUM MOHSATTAM IPO MPOBITHUKH 1 J1E€ICKTPUKH
Ta ix OyJOBY; MPO BUAM AICNEKTPHUKIB Ta IX MOJIAPU3ALiI0, BBECTH HOBY (Di3uuHy
BEJIMUMHY — J1eJIEKTPUYHY POHUKIUBICTD;

- pO3BUBaJIbHA — PO3BUBATH YABY, TBOPYI 3/1I0HOCTI YUHIB, BIOCKOHAIIOBATH BMIHHS
3aCTOCOBYBATH HaOyTl 3HAHHA Ha MPAKTHIIL,

- BUXOBHA — BUXOBYBaTH NOYYTTS BIANOBIJAJIBHOCTI, B3a€MOJIONIOMOTY, BMIHHS BU-
CTyNaTH Nepej] ayIUTOPIELO.

MarepiaJ 10 ypoky
Y yoMmy noJaAralOTh 0CO0JIUBOCTI

BHYTPIlIHbOI 0Y/1I0BM NIPOBIIHMKIB
Bynp-sika peyoBrHA CKIIaIa€Thes 3 MOJIEKYII, aToMiB abo MoHiB, siki, y CBOIO uepry, Mi-

CTATh 3apAJKEHI YaCTUHKHU. Tomy, SIKIIO TUIO MOMICTUTH B €JIEKTPUYHE TOJIE, 1€ CIIPUYH-
HUTH MEBHI 3MIHU B PEUOBHHI, 3 SIKOi T1JI0 BUTOTOBJICHE. 3pO3YMLJIO, IO 11I 3MiHU 3aJIeKaTh
BiJ1 BJIACTUBOCTEN CaMOi pEUOBUHH.

Po3mnoais pe4yoBUH 32 eJIeKTUHYHUMU
BJIACTHUBOCTSIMH

MMPOBITHUKH é NIEJEKTPUKH N\ (1 HAHIBPOBII[HI/IKI/I\
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TunoBi mpeaCTaBHUKHA MPOBITHUKIB - MeTanu. Haramaemo: BHYTpIITHS CTPYKTypa Me-
TaJiB sIBJIsIE COO0I0 YTBOPEHY MO3UTHUBHO 3aPSIKEHUMU HOHAMHU KPHUCTAIYHY I'paTKy, siKa
nepeOyBae B «rasil» BUIBHUX €JeKTpoHIB. CaMe HasBHICTh BUIBHUX E€JIEKTPOHIB 3yMOBIIIOE
IIPOBITHI BJIACTUBOCTI METAJIIB.

[TpoBimHUKAaMH TaKOX € EJICKTPONITH (HAmpUKIaI, BOAHI PO3YMHH COJICH, KUCIIOT, JIy-
riB), a 3a JACSKUX YMOB - 1 ra3u. B ejekTponiTax BUIBHUMHU 3apsPKCHUMH YaCTHHKAMHM € T10-
3UTHBHI Ta HETATHBHI HOHU, a B Ta3aXx II¢ 1 EJICKTPOHHU.

EaexkTpocTaTnyHa iHAVKINA
Bynb-saxe Tij0, po3MillleHEe B €IEKTPUUYHOMY TOJII elleKTpu3yeThes. [Ipote mporec ene-

KTpHU3allii IJIs1 pi3HUX PEYOBUH Oy/e PI3HUM.

EnexTpuuHi XapakTEpUCTUKHU €JIEKTPOHEHTPAIILHOIO TiJIa 3ajiekKaTh Bl PYXJIMBOCTI 3a-
PAHKEHUX YaCTUHOK B HHOMY, 5IKa, B CBOIO UEpry, BU3HAYAETHCS OYTOBOIO aTOMIB pEYOBUHU
Ta iX B3AEMHHM PO3MIIICHHSM.

[lomMiCTHMO He3aps/DKCHUI METANCBHIl NPOBIHUK B 4 B
OJTHOPITHE eJeKTpocTaTnuyHe moje. [1ix aiero mois B HbO- —\/\E“/\/ﬂ
My BUHUKHE BIOPSJIKOBaHUHN pyX BUIBHUX €JIEKTPOHIB y @ sl e )
HaIpsIMKY, TPOTUJICKHOMY HAMpPsIMKY HaIMpy>KeHOCTI FE o~ L
LBOIO MOJIsA. ENEKTpOHU HAKONIMYYBaTUMYThCSA HA OJTHOMY ~® N ':,' S VAR @ =
0011l IPOBIIHUKA  YTBOPATH TaM HA/JIUIIKOBUI HETaTHUB- : E > ‘*d =
HUM 3apsj, a iX HejocTaya Ha 1HOIoMY OOl MpPOBIJHUKA H@‘ R e @ =
MpUBEIE A0 YTBOPEHHS TaM HAJIMIIKOBOIO MMO3UTUBHOTO i o
3apsiy, TOOTO B MPOBIAHUKY BiIOYAETHCS PO3MOILI 3apsi- W RPEASsca e @ <
niB. i HECKOMITIEHCOBaH1 P13HOMMEHHI 3apsiAu 3'SIBIISIOTh- RTINS -2 5
Csl HA TMPOBIJTHUKY JIMIIIE ITiJl JI€I0 30BHINIHBOTO €IEKTPH- o w »

YHOTO TOJIs, TOOTO Taki 3apsiiu € 1HAyYKOBaHUMH, ab0 Ha-
BEJICHUMHU. A B IJIOMY TIPOBITHUK 3aJIUIIAETHCS HE3APSHKEHUM. Y IIbOMY MEPEKOHYEMOCH,
BUMAaIOYH MPOBITHUK 3 CJICKTPHUYHOTO TOJIS.

Enexmpocmamuuna indykuyis — ud enekmpuzayii, 3a K020 nio 0i€10 308HIUHIX eleKmput-

HUX NoJi6 8i00)8aemMbCs nepepo3nooil 3apsoie Midc YACMUHAMU NeBHO20 MIld

HeckomneHcoBaHI €eKTpUYHI 3apsau, 10 3'ABUJIMCS HAa MPOTUIICKHUX YaCTUHAX IPO-
BIJIHMKA, CTBOPIOIOTH BCEPEIMHI MPOBIHIKA CBOE BJIIACHE €JICKTPUYHE I0JI€ HAIMPYKEHICTIO
E,, . HanpsitMky 30BHIIIHBOTO 1 BHYTPIIIHBOTO MOJIIB MPOTHIIEKHI .Y pe3ysbTaTi Mnepemi-
IIEHHS BUIBHUX HOCIIB 3apsily 1 HAKOMUYEHHs iX Ha MPOTHIICKHUX YaCTUHAX MPOBITHUKA
HaIpPY>KEHICTh Epy BHYTPIIIHBOTO MOJIS 301IBIIYETHCS 1, HAPEILTI, 3pIBHIOETHCS 38 MOAYJIEM
3 HaMpY>KEHICTIO £ 30BHIIIHBOTO MOJIS.

- Hanpyoicenicms pe3ynibmyrouo20 nois 6cepeouti nposionuxa oopienroe nyno. E=0

- Enexmpuune none npogionuka 3ocepeodicene Ha o020 NOGEPXHI



EJdekTpocTaTHYHHUMT 3aXUCT

e 3a yMOBH PIBHOBArd 3aps/iB Ha MPOBIIHUKY BeCh He-

CKOMIICHCOBaHUH 3apsi]] PO3MIIIYETHCS TITHBKU Ha HOTO 30-

/ - BHIIIIHIN MMOBEPXHI, a BCEPEAUHI MPOBITHUKA €IEKTPUUHO-

T =% - ro nonsi Hemae. lle siBuIIe BUKOPUCTOBYIOTH HJISi CTBO-
-

" PEHHSL e1eKmpoCmamuiHo20 3axucmy - 3aXUCTy BIJ ii
= 1185 eJIeKTpUYHOTro 1moJst. Ha BimMiHy BiJ rpaBiTaIiitHOrO MO
BiJl €NIEKTPUYHOTO TMOJS MOXHA 3aXUCTUTHCS, SKIIO OTO-

YUTH TIPOBITHUK, HANPHUKIAI, MITHAMH JuctamMu. Ha

Q.

MIPAKTHIl 11 BUKOPUCTOBYIOTH JIJIsI 3aXHMCTY BiJ MOTY>KHO-
ro EJICKTPUYHOrO TOJIsI PaJiojIOKaTOPIB Ta PajiiOCTAHIIIN,
BUMPOMIHIOBAHHS SIKMX MOXE 3aIIKOJUTH 30POB'T0 JIFOANHU; JI 3aM00IraHHs Jii eJIeKTPU-
YHOTO TOJISl HA TYTIMBI IPHITA]IH.

Hampukimaa: Ha BCiX CHCTEMHHX IUTaTax
GIGABYTE cimeiictea Ultra Durable™ 4
Classic 3aCTOCOBYIOTBHCS BUCOKOSIKICHI
MIKpPOCXEMH 13 OLIBII BHCOKUM, y TOPIBHSHHI 3

@ High ESD Resistance ICs
Q Traditional ESD Resistance ICs

TpaIULIHHUMU KOMIIOHEHTaMH, OIIOPOM
eIIeKTpO-cTaTHuHOro po3psny (ESD).

Buau aieJieKTpUKIB

Hienekmpukamu, abo i3011mopamu HA3UBaAOMeb MAaKi mind, Kpizo Ki e1eKmpuyHi 3apsaou He

MOCYMb Nepexooumu 8i0 3apsoHCceH020 miia 00 He3aps0AHCeHO20
L enacmusicmu dieleKmpuKie 3yMOGIeHA MUM, WO Y HUX 3d NeBHUX YMOB IOCYMHI BLIbHI
Hocii 3apsaoy. Axuo ymoeu 3MIiHIOIOMbCA, HANPUKIAO NI0 YaC HA2PIBAHHS, 8 OleleKmpPuKy
MOCYMb BUHUKHYMU GLIbHI HOCIT 3apsa0dy | 6iH noune nposooumu erekmpuxy. OTKe, MO
PEYOBHH HA MPOBITHUKH 1 TIETEKTPUKUA € YMOBHHUM.
o niejieKTPUKIB HAJIEKATD:

yci ra3u 3a HOpMallbHUX YMOB, PiTuHH (Tac,
CITUPTH, allETOH, JUCTUIIHOBaHA BOJIA Ta iH.)

TBEP/Ii PeUOBUHH (CKJIO, IUTACTMACH, CyXe JE€PEBO,
Tarmip, Tyma TOIIO)

VY nienexTpukax eIeKTPUYHI 3apsiiv HE MOXKYTh EPEMIITYBATUCS i AI€I0 €NEKTPUYHOTO
TOJISI IO BCbOMY 00'e€My TiJia TakK, K BUTBHI 3apsiu TIPOBITHUKA.



Po3nonin giesieKTpuKiB 3a XiMiYHOKO 0Y10BOI0

HeNnoJIsIpHi MOJIAPHI HOHHI

1. HenojsipHi ieJIeKTPUKY - PeYOBHHHU, MOJIEKYJIN (ATOMM) IKMX HENMOJISIPHi: y HUX 3a
BIJICYTHOCT1 30BHIIIHBOTO €JIEKTPOCTATUYHOTO IOJIS IIEHTPU Mac MO3UTUBHUX 1 HETATUBHUX

3apsAiB 301raloThesl. TUIOBUMU npukiadamy TaKuX PEUYOBHH €:
v/ 0JIHOATOMHI iHEpPTHI ra3u (aproH, KCEHOH);

v’ rasu, IO CKIAJalThCS i3 CHMETPHYHHX JBOXAaTOMHHX MOJIEKY] (KHCEHb, BOJCHb,
a3oT);

v’ nesKi oprasiusi piguau (oii, GeH3UHK);
v’ 3 TBEpAUX TiJ - [JIACTMACH.

2. losipHi lie1IeKTPUKH - PEYOBHHH, MOJIEKYJIH SIKUX MOJSIPHi: Y HUX 32 BiJICYTHOCTI
30BHIIIHBOTO €JIEKTPOCTATUYHOTO MOJIS LIEHTPU MacC MO3UTUBHUX 1 HEraTUBHUX 3apsi/iiB HE
30iraroThCsi, TOOTO €JCKTPOHHI XMapH B MOJICKYJIaX 3MiIlleH] 0 OAHOTO 3 aToMiB. [Ipukira-

JIOM IOJIIPHOTO JIEJIEKTPUKA € BOJA, Y MOJIEKYJI IKOI €JIEKTPOHHI XMapH 3CYHYTI 10 aToMa
Oxcureny.

\ /
\ mm /
A 4
YMOBHI No3Ha4YeHHsA
avnons

HepiBHOMIipHUWIA po3nogin 3apsay y Monekyni

Enexmpuunuii ounons - enekmpoueiumpanbHa CYyKynHicms 080X 3aps0i6, pi6HUX 3a MOOYIeM |
NPOMUNEIHCHUX 3A 3HAKOM, POZMAULOBAHUX HA O€sKil 8i0CMAHI 00UH 810 00OHO20



3a BIICYTHOCTI 30BHINTHLOTO €JIEKTPOCTATUYHOTO TOJISI TUTIOIBHI MOJICKYJIN 3aBISKH TEII0-
BOMY PYyXy pO3TalloBYIOThCs Oe3naano. ToMy ceomempuuna cyma Hanpyslcenocmetl nouis,

AKI CMEOPeHi QOUNOIbHUMU MOJCKVAAMU OleleKmpPUuKd, OOPIGHIOE HYIIO.

3. UoHHi Jlie1eKTPUKH - PEYOBUHHU, IKi MAIOTh HOHHY CTPYKTYpy. Cepea HUX COJl Ta
nyru: "Hatpid xjopun (NaCl), xamiit xnopua (KCI) tomo. Kpucramiuni rpatku 0araThox
HOHHUX NIeJICKTPHUKIB MOKHA PO3TJISIIATH SIK TaKi, IO CKJIaIal0ThCs 3 TBOX BCTABICHUX OJIHA

B OJIHY IMIATPATOK, KOXHA 3 SKUX yTBOpeHa MoHamu ogHOTO 3HaKa. 3a BiJICYTHOCTI 30BHIIII-
HBOTO TOJISI KO’KHA KOMIpKa KpHUCTajia 1 KpUCTaNl y LIJIOMY € €IeKTPOHEUTPATIbHUM.

JlieJIeKTpUYHA NPOHUKHICTh PE4Y0OBUHHU

Jlist XapakTepUCTUKHU €IeKTPUYHUX BIACTHUBOCTEU MIEJIEKTPHUKIB YBEIEHO OCOOJIMBY BEIUUHHY,
SIKY Ha3UBAIOTh OieIeKMPUUHOI) NPOHUKHICHIO.

Hienekmpuuna nponuxkHicme - ye gizuuna cmana, sika NOKA3ye, y CKLIbKU pa3ie MoOYyib Ha-
NPYHCEHOCMI eNeKMPUYHO20 NOJIsL 6cepeOuni oieiekmpura Eq, menwiui 610 M00yis Hanpy-
arcenocmi Eo y eakyymi

Eq
EBH

JlieneKTpuuHy NPOHUKHICTh BU3HAYEHO JIJISl BCIX AI1EJIEKTPHUKIB 1 3aHECEHO 0 TaOJIUIb.
Jlist nuctunboBaHoi Boau € = 81, a i racy € = 2.

E =

3MEHIIICHHS] HANPYKEHOCT1 €JIEKTPUYHOTO TOJISI B JICICKTPUKY B € pa3iB MOPIBHSHO 3
HaIpPY>KEHICTIO TI0JI Y BaKyyMi BEJI€ JI0 TAKOT'O CaMOT'0 3MEHIIIEHHS CUJTH €JIEKTPOCTaTUIHOL
B3a€MO/I1i TOUKOBUX 3apsiIiB Y IIbOMY AienekTpuky. Tomy 3akon Kynona ayis BUnajky B3ae-
MOJI1i IBOX €JIEKTPUYHUX 3aps/liB, K1 MatOTh 3HAYEHHS (1 1 (2 1 pOo3TalllOBaHi B J1€JIEKTPUKY
Ha BijcTaHl R oJuH B1JI OJTHOT0, Ma€ BUTJIIS:

1911 - 1q21
ER?
Tak camo 3MIHIOETBCS hOpMyJIa ISl pO3PaxXyHKY HAIMpPY>KEHOCTI MOJisl, CTBOPEHOTO TO-

F=k

YKOBUM 3apsioM Q, 110 po3TamoBaHuil y TieTeKTPUKY:

—
eR?
JOMAIIIHE 3aBAaHHS
Hanwucatn xoHCIIEKT

3anucatu TabIUIIO 3 OHJIAH-YPOKY

3BOpPOTHIii 3B'5130K
E-mail vitasergiivnal992@gmail.com
1!y noBinomJieHHi 3 /1/3 He 3a0yBa€M BKa3yBaTH Mpi3BUILE, TPYNY i 12Ty YPOKY.
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