NCCIEAOBAHUE COITPOTUBJ/IEHUSA TEJIA
YEJIOBEKA

IEJIb

HBy‘-II/ITB OCHOBHBIC (1)3KTOpBI, BIIMAIOINIME HaA TAKECTb ITOPAKCHUA
YCJIOBCKA JJICKTPUYCCKHM TOKOM. HCCHGI{OB&TB COIIPOTHUBIICHUC TCJIa
YCJIOBCKAa B 3aBUCUMOCTH OT ILIOIIAIM KOHTAKTa IIpU p&BJ’IH‘IHOﬁ qaCTOTC
QJICKTPHUICCKOI'O TOKaA.

OCHOBHBIE TEOPETUYECKHME MMOJOXXEHUA

BJIeKTpnqecxoe COIIPOTHUBJICHUE TEJIa Y€JIOBCKa

Teno uenoBeka sBiAETCS IMPOBOJAHUKOM  IEKTPUUYECKOIO  TOKA.
[TpoBOMUMOCTh KHMBOH TKaHU B OTJIMUYKME OT OOBIYHBIX TPOBOJIHUKOB
00yCJIOBJIEHA HE TOJIBKO €€ (PU3MUECKUMU CBOMCTBAMM, HO U CIOXKHEHIINMU
OMOXMMHMUYECKUMHU U OMO(PU3MYECKHMMH TMpOLleCCaMi, NPUCYIIUMHU JIUILIb
#uBOM Marepuu. CienoBaTeabHO, COMPOTUBICHUE TEa YEIOBEKa SIBISETCS
IIEPEMEHHON  BEIMYMHOM, MMEIIIEW HEIMHENHYI0 3aBUCHUMOCTb  OT
MHOXECTBa (PAKTOpOB, B TOM YHCJIE OT COCTOSIHUSI KOXH, IMapaMeTpoB
ANEKTPUYECKOW  1lenu, (U3MOJIOTHUEeCKMX  (AKTOPOB W COCTOSTHUS
OKPYXaIOUIEH CPEIbI.

DNEeKTPUYECKOE COMPOTUBICHUE PA3JIMYHBIX TKAHEW Tejaa 4YeloBeka
HEOJMHAKOBO: KOXa, KOCTH, XUPOBAsl TKaHb, CYXOXHWIIUA U XPSIIA UMEIOT
OTHOCHUTEJNILHO OO0JIBIIOE COMPOTHUBIICHUE, @ MbIIIEYHAs! TKaHb, KPOBb, TUMOa
1 0COOEHHO CITMHHOM M TOJIOBHOW MO3T — Majioe cornpotuBieHue. Hampumep,
YIEIbHOE COMPOTUBIICHUE CYXOW KOXH COCTaBJISIET 3x10° — 2x10° Om M, a
kpoBu 1 —2 OM M.

W3 5TuxX [aHHBIX ClEIyeT, 4TO KoXa o0JlagaeT O4YeHb OO0JIbIIUM
yIEIbHBIM CONPOTHBIICHUEM, KOTOpPOE SIBISIETCS TJIaBHBIM (PaKTOpoOM,
ONPEIENSIOIUM CONPOTUBIIEHUE TENA YEIOBEKA B LIEJIOM.

Conpomuenenue mena uenogexa MOKHO YCIIOBHO CUATATh COCTOSIIIIUM U3
TpeX MOCIEAOBATENIbHO BKJIIOYEHHBIX COMNPOTHBIICHHUM: IBYX OJIMHAKOBBIX
CONPOTUBJIICHUN HAPYKHOTO CJIOS KOXHM (dMHMaepMuca), KOTOpble B
COBOKYIMHOCTH COCTAaBJIAIOT TaK Ha3bIBAEMOE HAPY>KHOE CONMPOTUBIICHUE TeNa
YeJIoBeKa), U BHYTPEHHETO COMPOTURIICHUS Tena R,.



Puc. 9.1. K onpenenenno conpoTUBIEHUS Tea YeJIOBEKa: | — 3JIEKTPOibl; 2 — HapyKHbIN
CJIOM KOXH — 3IUAEPMHUC (POTOBOI U POCTKOBBIH €JI0M); 3 — BHYTPEHHUE TKaHU Teja
(BKJItOUAst BHYTPEHHUMN CJIOM KOXKH — JAEPMY).

ConpoTHBIEHUE HAPYKHOTO CIIOSI KOKU Z COCTOMT M3 aKTUBHOTO U
€MKOCTHOTO CONPOTUBIIEHUHM, BKIIOUEHHBIX MapajuielibHO. BHyTpeHHee
CONPOTHUBJIEHUE TEJA CYUTAETCS YUCTO AaKTHUBHBIM, XOTS, CTPOTO TOBOPS, OHO
TaKke 00J1a/1aeT eMKOCTHOM cocTaBisitoleld. BHyTpenHee conpotusienue R,
MPAKTUYECKH HE 3aBUCHUT OT IUIOMIAJH 3JIEKTPOJOB, YaCTOThHI TOKA, a TaKkKe
OT 3HAUYEHMSI IPUIIOKEHHOTO HAIIPSKEHUS.

OKBUBAJICHTHAasl CXE€Ma  CONPOTHBJIEHWS  Tela  4YeJloBeKa s
PAcCMOTPEHHBIX YCIOBHH MOKa3aHa Ha puc. 9.2.

Ry Ry
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Puc. 9.2. DxBHUBaNIeHTHas cxXeMa 3aMEIIeHHUsT COMPOTHBIICHUS TeJla YeTIOBEKa.

Ha ocHoBaHuMH ATOH CXEMBI BBIPAKCHUC I OIIPCACICHHUA IIOJIHOI'O

COTIPOTHUBJICHUS TEJIa YEIOBEKa B KOMILIEKCHOU hopme Z,,, OM, uMeeT BUJI

ZhZZZH‘FRB:l#-FRB- (01)

R + jaC,

B nienom, 3HaueHne NOJHOTO COMPOTUBIICHUS TEa YEJIOBEKA 3aBUCHUT OT
psna GaKkTOPOB: COCMOsAHUA KONCU, NAPAMEMPO8 IIEKMPUUECKOU Yenu, Mecma
NPUNOJHCEHUS INEKMPOO08 K Mely Yelo8eKd, 3HAYeHUU MOKA, NPULOHCEHHO20
Hanpsxicenuss, pooa U 4acmomsl moxa, niowaou 31eKmpooos, ONUMelIbHOCmU
8030elicmaust, PuzuoiocUdecKux axkmopos okpyicaowerl cpeobi.

PacdyetHoe  2JIEKTpUYECKOE  COMPOTUBICHHE  Tela  YeJIOBEKa
nepeMeHHoMy TOKy 4actoTod 50 I'l mpu aHanmm3e OMACHOCTH TMOPAXKEHUS
YeJI0BeKa TOKOM IMpUHUMAaETCst paBHbIM 1 KOM.
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BuAbl 3JIEKTPOTPABM

BoOJABIMIMHCTBO  CHEHUAIIMCTOB M MCCIEIOBaTele B 00JIaCTH
AJIEKTPOOE30MaCHOCTH YKa3bIBAIOT Ha CIICAYIOIIUE JACHCTBHS, KOTOpPBIC
MPOU3BOJUT JCKTPUUECKUN TOK, ITPOXOJIS UEPE3 OPTaHU3M UYETIOBEKA:

mepmuyeckoe oelicmeaue — IPOSIBISETCS B 0’KOTaX OTJICITbHBIX YYaCTKOB
TeJla, HarpeBe J0 BBICOKHUX TEMIIEPATyp BHYTPEHHUX TKAHEH 4esIOBEKa, 4YTO
BBI3BIBACT B HUX CE€pPhe3HbIC ()YHKIIMOHAIBHBIC PaCCTPONCTBA;

INeKMpoIuUmudeckoe oeticmeue — TPOSBIAETCS B  Pa3IOKECHUU
OpPraHUYECKOM JKHUJIKOCTH, B TOM YHUCIE€ M KPOBH, UYTO BBI3BIBACT
3HAYUTEIHHBIC HAPYIICHUS UX (PHU3UKO-XMMUIECKOTO COCTABA;

Mexanuyeckoe oeticmeue — MPUBOJIUT K Pa3pbIBy TKaHEW U mepesioMam
KOCTEH;

ouonocuveckoe Oelicmeue — TPOSBISETCS B  pa3paXkeHUU U
BO30OYXXJIEHUU JKMBBIX TKAaHEH B oOpraHu3sMe, a TakKe B HapyIICHUU
BHYTPEHHUX  OHORJICKTPUUYECKHX IPOIECCOB, IMPUCYIIUX  HOPMAIBHO
NEHUCTBYIOIIIEMY OpPTraHu3My; C OHOJIOTMYECKOM TOYKH 3pEHHSI HCXO]
MOPKCHUS YEJIOBEKA AJICKTPUUCCKUM TOKOM MOKET OBITh CIIEJICTBHEM TeX
(U3UOIOTHYECKUX PEaKIMi, KOTOPHIMH TKAaHM OTBEYAIOT Ha TMPOTEKaHHE
yepe3 HUX AIIEKTprudeckoro Toka.llpoxonast yepe3 opranusM, 3JIEKTPUUECKUN
TOK OKa3bIBa€T TEPMHUUYECKOE, JJICKTPOJUTHUECKOE U OHOJOTHYECKOe
NEeUCTBUS. TepMHYECKOE MIEMCTBUE BBIPAXKAETCA B O0XKOTraxX OTACIbHBIX
YYaCTKOB T€JIa, HATPEBE KPOBEHOCHBIX COCYJOB, HEPBOB U JPYTUX TKAHEH.
DIIEKTPOIUTAYECKOE JIEMCTBUE BBIPAKAETCA B PA3I0KEHUUA KPOBHU U JIPYTHUX
OPraHUYECKUX >XUIKOCTEH, UYTO BBI3BIBAECT 3HAYUTEIILHBIE HAPYIICHHUS HX
(U3BUKO-XMMHUYECKUX COCTaBOB. buosiormueckoe AeHCTBUE BbIpaKaeTCs B
BO30Y)KJIGHUH  JKMBBIX TKaHed opraHu3ma (4TOo  CONPOBOXKAAETCS
HEIMPOU3BOJIBHBIMH  CYJOPOKHBIMU COKpAIIEHUSIMH MBIIIII), a TakkKe B
HapyIICHUH BHYTPEHHUX OHOAJICKTPUUYSCKUX TPOIECCOB, MPOTCKAIOIINX B
HOPMAaJIbHO JCHCTBYIOIIEM OPTaHU3ME M TECHEHIIIMM 00pa3oM CBS3aHHBIX C
€ro *XKU3HCHHBIMU (YHKIHMAMU. B pe3ynbTaTe MOTYT BOZHHKHYThH Pa3IMYHBIC
HApYIICHUST B OpPraHU3ME, B TOM YHUCJIEC HApYIIEHHWE MW JaXe IIOJHOE
IpeKpalleHue JACATEILHOCTH OPTraHOB JbIXaHHS W KPOBOOOpAIIEHHUS.
Pazngpakaromiee neiicTBMe TOKa Ha TKAHW OpPTaHU3Ma MOXKET OBITH MPSIMBIM,
KOrjJa TOK MPOXOAUT HEMOCPEICTBEHHO MO ATU TKaHSM, U pe(ICKTOPHBIM,
T.. 4epe3 LECHTPAIbHYIO HEPBHYIO CHUCTEMY, KOIJa MyTh TOKA JIC)KUT BHE
9THUX TKAHEM.

Hcxon BO3meMCTBUS TOKa 3aBUCUT OT MHOXECTBa (DakTOpOB, B TOM
YHUCJIe OT 3HAYCHUS U JJIMTEIIbHOCTY MPOTEKAHUA YEPE3 TEJIO YeJIOBEKA TOKa,
poda W 4acTOThl TOKAa W WHAWUBUAYAJIBHBIX CBONCTB  4EJIOBEKA.
DJIEKTPUYECKOE COMPOTUBIICHHE TEIa YEJOBEKAa M MPUIOKEHHOE K HEMY
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HaIPSDKEHUE BIUSAIOT HA UCXO]l MOPAKEHHUSI, HO JIMIIb MTOCTOJIBKY, MOCKOJIBKY
OHM ONPENEIAIOT 3HAYCHUE TOKA, IPOXOALIETO YEPE3 TEIIO YEIIOBEKA.

DNEeKTpUYECKOE CONPOTUBIICHUE TeNa YEJIOBEKa CKIIAJbIBACTCA W3
CONPOTHUBIIEHUS KOKH U CONPOTUBIICHUS BHYTPEHHHUX TKaHel. Koxa, BepHee
€€ BEPXHHMM CJIOW, HA3bIBAEMBIM JNUAECPMUCOM, HWMEIOWIHMNW TOJIIWHY 0
0,2MM U coOCTOAIUMI B OCHOBHOM H3 MEPTBBIX OpPOTOBEBIIUX KIIETOK,
oOnagaeT OOJBIIMM CONPOTUBIECHUEM, KOTOPOE€ M OIpeessieT ooliiee
CONPOTHUBJIEHUE Tella 4yesioBeKa. CONMPOTHBIEHUE HUXHUX CIOEB KOXKU H
BHYTPEHHUX TKAaHEH 4YEJIOBEKAa HE3HAyuTenbHO. [Ipum CcyxoW dYHCTOM U
HEMOBPEXKJICHHON KOXE CONPOTUBJICHUE Tejla YelloBeKa KoyeOJIeTcss B
npenenax 2 KOm — 2 MOwm. Tlpu yBra)kHEHUH U 3arps3HEUU KOXKH, a TAKXKe
OpU TOBPEKIACHUM KOXHM (IIOJ KOHTaKTaMH) CONPOTHUBIICHUE Tela
OKa3bIiBaeTCsd HauMeHbIIUM — O0KojJo 500 Om, T. €. 1OXOAUT J0 3HAYCHHUS,
PAaBHOTO COMNPOTUBIICHUIO BHYTPEHHUX TKaHed Tena. Ilpu pacuerax
CONIPOTHBJIEHUE TEJIA YEJIOBEKA PUHUMAETCSA paBHBIM 1 KOM.

3HaYeHUE TOKA, NPOTEKAIOIMIETO 4Yepe3 TEJO 4YEJOBEKa, SBISAETCA
IJIaBHBIM (PAKTOPOM, OT KOTOPOTO 3aBUCUT HUCXOJ MOPAKEHHs: YeM OOJIbLIe
TOK, TEM OITACHEE €r0 AECUCTBUE. YEIOBEK HAUMHAET OLYIIATh IPOTEKAOIINI
Yyepe3 HEero TOK MPOMBINUIEHHOW 4YacTtoThl (50 ['11) OTHOCHTENBHO Maioro
3HaueHus: 0,6—1,5 MA. DTOT TOK Ha3bIBAETCS OPOTOBBIM OIILYTUMBIM TOKOM.

Tox 10-15 MA (mipu 50 ') BeI3BIBAECT CUIIbHBIE I BeCbMa OOJIC3HEHHbBIE
CYJIOPOTH MBIIIL PYK, KOTOPBIE YEJIOBEK MPEOJ0JIETh HE B COCTOSIHUU, T. €.
OH HE MOXET pa3karb PYyKy, KOTOpPOW KacaeTcs TOKOBEIYIEW YacTH, HE
MOXKET OTOPOCHUTH IPOBOJ OT CeOS M OKa3pIBACTCs Kak Obl MPUKOBAHHBIM K
TOKOBEIyLIEH YacTH. Takou TOK Ha3bIBAETCS MOPOTrOBBIM HEOTITYCKAIOLINM.

[Tpu 25-50 MA nelicTBHE TOKa PacHpOCTPAHSIETCS HA MBIIIILI TPYAHON
KJIETKH, YTO MPUBOJUT K 3aTPYAHEHUIO U JaK€ MpEeKpalieHuto apixanus. [Ipu
JUIUTEJIbHOM BO3ACHCTBUU 3TOI0 TOKAa — B TEUEHUE HECKOJBKUX MHUHYT —
MOKET HACTYIUTh CMEPTh BCIEACTBUE MPEKPAILIEHUS PAOOTHI JIETKHX.

IIpn 100 MA TOK OKa3bIBa€T HEMOCPEACTBEHHOE BIIMSIHUE TAK)KE M HA
MBIIIIY CepAla; NpH JUIMTEIbHOCTH MNpoTekanus Oosee 0,5 CEKyHI TOK
MOXET BbI3BATh OCTAHOBKY WM (PUOpWIUISLMIO cepAla, T.e. ObICTpbIe
Xa0THYECKHE U PA3HOBPEMEHHBIE COKPAILEHUS BOJOKOH CEpACYHON MBIIIIIBI
(pubpus), mpuU KOTOPBHIX CepJlle mepecrtaer padoTaTh Kak Hacoc. B
pe3ylbTaTe B OpraHM3Me NpeKpailiaeTcs KpoBooOpallleHHe M HacTymHaer
CMEPTh. DTOT TOK HA3bIBACTCSI (PUOPUILISITIOHHBIM.

JUIUTETEHOCT MTPOTEKaHUS TOKA YEPE3 TEJIO YETOBEKA BIMSIET HA UCXO.
MOPAKEHUS BCJIEACTBUE TOTO, YTO CO BPEMEHEM PE3KO IMOBBIIIAECTCA TOK 32
CYET YMEHBIIEHHUS] COMPOTUBIICHUS TEla U HAKAIUIMBAIOTCS OTPULIATEIIbHbBIE
MOCJIEICTBUS BO3JIEUCTBHMSI TOKa Ha opranu3sM. Pox u yacTtora Toka B
3HAUUTENTBHOM CTENEHU OMpeNeNstoT ucxoa nopaxenusa. Hanbonee onacHbiM
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aBisieTcs: nepeMeHHbId ToK ¢ yactotol 20—100 I'. [Tpu wactote mensbiue 20
nm 6ompire 100 [ omacHOCTE TOpaXKeHUsT TOKOM 3aMETHO CHIDKACTCS.

Toku wactoToir cBeimie 0,5 MI'T He OKa3bpIBAIOT pa3ApakaroIIero
JEUCTBUA HA TKAaHU W TI0O3TOMY HE BBI3BIBAIOT JJICKTPUUYECKOTO yapa.
OpHako OHM MOTYT BBI3BaTh TEPMHUYECKHE OKOTH. [IpM MOCTOSHHOM TOKeE
ITIOPOTOBBIN OILLY TUMBIN TOK IIOBBIIIACTCSA 1o
6—7/ MA, TOpOroBbIi HeOTHycKaromui Tok — g0 S50-7/0MA, a
(GUOPMIISIMOHHBIN IPU UIUTEIILHOCTH Bo3AeiicTBUA O6omee 0,5 cekyHI — 10
300 MA.

NnpuBuyanbHble CBOWCTBA YEJIOBEKA — COCTOSIHME 3J0pPOBbBS,
MOATOTOBJIIEHHOCTh K pab0oTe B 3JIEKTPUUYECKON YCTAHOBKE U APyTHUe PaKTOpPbI
— TaKXe UMEIOT 3HaUYCHHE I Ucxoja nopaxenus. [loatomy obciyxuBanue
AIEKTPOYCTAHOBOK MOPYYACTCS JIMIAM, TIPOMIEAIIAM METUITUHCKHN OCMOTP
U CIeragbHOe 00yUJeHHe.

METOJIUYECKAS YACTb

Bremnni BHUJ YCTAHOBKH 110 HCCIICJOBAHUIO COIIPOTHUBJIICHUS TCJa
YCJIOBCKA IIPCACTABJICH Ha PHUC. 1.

Puc. 1. BaenHuit By 1a00paTOPHOTo CTEH A MO HCCIIEAOBAHUIO COMPOTHBIICHHS Tella
yesioBeKa (cie6a — B PEXKHUME 3aJaHUS YaCTOThI, CNpAéa — B PEKUME 3aTaHuUs
AMILTATY/IBI)



ITOPSAIOK BBIIIOJIHEHUS PABOTbI

HccaepoBaHue 3aBUCUMOCTH COIIPOTHUBJICHHUA TEJIa Y€/JI0OBEKa OT
HallpAXKEeHUA

HccnenoBanne 3aBUCHMOCTH CONPOTUBIICHUS TeJla YEJIOBEKA OT
HanpsHKEHUsT TPOBOAAT Npu pukcupoBanHoil yactore 1 kI'u B quanazone
HanpszkeHnid or 0 go 7 B. DkcnepUMEHTalNbHO TMOJYyYECHHBIE JIaHHBIC
3aHOCST B Ta0I. 2.

Tab. 2. UccienoBanue 3aBUCUMOCTHA
COITPOTHBIICHHUS TEJIa YeJ0BeKa OT HampsukeHus npu =1k

Hamnpsokenue U, B Cuiia Toka
npu f=1kl"1 npu S=1250Mm° npu S=2500Mm°
0
1
2
3
4
5
6
7

JlamoHn pyk TIOpPO3HBb TMPHUKIAILIBAIOTCS K JBYM DJJEKTPOJAM C
IJIOMIABI0 KOHTAKTHOW moBepxHOCTH S=1250 MM° M 3aIMCHIBACTCS
BEJIMYMHA TOKa |, MpoTeKaromero 4yepe3 TeJo YeIOBeKa. 3aTeM JIAJIOHH PYK
MOPO3Hb TPHUKJIAIABIBAIOTCA K JIBYM JJICKTPOAaM C ILIOMIAJIbI0 KOHTAaKTHOM
noBepxHocTH S=2500 MM° W 3aIUCHIBAETCS COOTBETCTBYIOIIAs BEJIMYMHA

Toka. [1o TaOIMYHBIM JaHHBIM CTPOSITCS TpadUKy.

14 - Fail Nt
I, MA A

g - §=2500 pm?
6

S=1250 am?

(S}

Puc. 2. 3aBUCHUMOCTb CUJIBI TOKA OT HanpsbkeHus rnpu yactote 1 1 k'



[lo TaHreHcy yriia HakJIOHa pPacCUUTBHIBAETCS  DIIEKTPHUUYECKOE
COTIPOTHUBIICHUE Tejla YeJNOBEKa MPH Pa3IWYHON IUIOH[AAM KOHTAKTHBIX
ITIOBEPXHOCTEN.

r=Y_24Y (0.2)
I Al

Ha ocHoBanum pacdyeToB Jenaercs BBIBOJ O BIWSHUU IUIOIIAIU

KOHTaKTHOW MOBEPXHOCTU Ha COIIPOTUBJICHHUE YEIIOBEKA.

HccaepoBaHue 3aBUCUMOCTH COIIPOTHUBJ/ICHHUA TEJIa YE€/JI0OBEKaA OT
4acToThI

WccnegoBanne 3aBUCHUMOCTHA CONPOTUBIIECHHSA Tela YeJIOBEKa OT
Y4acTOThI MPOBOJAT MPU (PUKCUPOBAHHOW aMILIUTyJde HampstkeHusi 7 B B
auanazone vacror or 100T'm go 1 xkl'm. JlagoHu pyk T1OpPO3HB
NPUKJIAABIBAIOTCS K JABYM DJJIEKTpOJlaM C  TUIOMIQJbI0 KOHTaKTHOM
noBepxHocTH 1250 MM? ¥ (DEKCHPYYeTCS BEIMYMHA TOKA, MMPOTEKAIOLIETO
gepe3 Teo YeIOBeKa. 3aTeM JIAJIOHU PYK MOPO3Hb MPHUKIAABIBAIOTCS K IBYM
AIEKTPOJIaM C TUIOMAAbI0 KOHTaKTHOUW moBepxHOocTH 2500 MM’ U B Ta0IUILy
3aMuMChIBACTCS CWJIa TokKa |, TmpoTrekaromiero depe3 Teno dYenoBeka. [lo

pe3yJabTaT™M U3MEPEHHUS 3aMoHAeTCs Taou. 3
Ta6un. 3. UccnenoBanue 3aBUCUMOCTH
COIIPOTHUBJIEHUS T€JIa YEI0BEKA OT YaCTOThI

Yacrora f, I'rg Cuta Toka
npu U=7 B nipu 5=1250Mm° npn $=2500Mm°
100
200
300
400
500
600
700
800
900
1000

[To TaGIMYHBIM HaHHBIM CTPOST TpadUKH 3aBUCUMOCTH CHUJIBI TOKA OT
YaCTOTBL.



KOHTPOJILHBIE BOITPOCHI

1. Ilepeunciute (hakTOpbl, BIUSAIOIIME HA UCXOJ MOPAKEHUS YEIIOBEKA
AIIEKTPUYECKUM TOKOM.

2. JlaliTe ompeneneHus CIEAYIOUUM HOHITHUAM: Hanpsdcenue uiaaa,
Hanpsadjicenue NPUKOCHOBEHUsL, MOK0GeOYWds YACmb, IAeKMPOYCMAHOBKA.

3. Kakue cymecTBylOT CpeacTBa 3alllUThl YEOBEKa OT MPSIMOrO H
KOCBEHHOT'O PUKOCHOBEHUA?

4. YTOo OKa3bIBAET pEIIAIOIIEEe JCHCTBUE HA MOPAXKEHUE YETIOBEKA: TOK
WJIM HamlpsHKeHHe?

5. OnacHo v Hanpsbkenue 12 B?

6. Kak BbI cunTaere moueMy B KOOMEPATUBHBIX MOrpedax MCIONb3yeTCs
ceTh 36 B, B xxmibIx momMeneHusax 220 B?

7. IloueMy B JKWJIBIX 3JaHUSIX U IMOMELIEHUSX HEJb3S MCIIOJIb30BAThH
cets 36 B?

8. Kakoe @Qu3nonornyeckoe BO3AEUCTBUE OKa3bIBAECT 3JEKTpodopes
(dusunorepanus)?

9.B kakoM ciyyae OINAaCHOCTb IOPAKEHUS HIIEKTPUYECKOM TOKOM
BBIIIIE: B TPE3BOM COCTOSIHUM WJIM B COCTOSIHUM AJIKOTOJIBHOTO OIbSHEHUS ?



