Mynumunansroe ABTOHOMHOge 00ImeobpaszorarepHOe Y4Ype:xneHue
«Cpennss 0bmeo6pazosaresnas mKona Ne81» r, IMepmn

SO

P o

PACCMOTPEHO COI''TACOBAHO Vi
Pyxosonurens MO 3amecrurens JPEKTOpa «

A 4. / O.C. laBeinoBa / 2 LR, IHP{;’ILQ!%ZQ/ e /A.B.Kyxnuna/
_“—-—-—-—-.v P % " : ::_. o U AR H-059-81-01-152
[potoxon Ne 1 «31» _aBrycra_ 201 81‘%\\ -

«29» _aBrycra 2018r. “"’%;;L“ T
PABOYA S TIPOTPAMMA

o npenmery @uzuxa
st 8 kmacea

Ha 2018-2019 yye6uprii roja
bazogwii yposens

Cocrasutens: E.A. Heuaepa
YUHTEeNb husuxu
(BBICIIAs KaTeropus)

Ilepms, 2018-2019



KaJIGHI[apHO-TeMaTH‘ICCKOC HJIaHI/IpOBaHI/IG
«DU3uKay

Jlst 8 knacca
2 4 B HEJIEI0, BCero 68 u
(mo yue6HOMY MIany 684., mo nporpamme 70 4.)

IIporpamma:
[Iporpammel 17151 0011e00pa3oBarenbHbIX yupexaeHuil. dusuka. Actponomus. 7-11 xi. / coct. B. A. Koposun, B. A. Opnos. —

3-e u3x., nepecmoTp. — M.: lIpoda, 2010. — 334 c.
Astop nporpammel: E. M. I'ythuk, A. B. Ilepbiukun (ctp. 104).

OYVYH

. OnpeneneHne MOHITHH.

Pabota ¢ yCTHBIMH TeCTaMHU.
Pabora ¢ mMCbMEHHBIMH TECTAMHU.
Ananms.

CpaBHeHnue.

CucremaTuzanus.

O0o0menue.

Knaccuduxarmus.

NGk~ WNE



Hean

Ne Tema Hara E Tun | O0patH Oo6opynoBanne
3HaTh YmMmern é ypoka as
CBAI3b
TenJioBble siBjeHus (12 4)

1 TennoBoe nBHKEHNUE. [lonaTHA: TeMnIeparypa, TEII0BOE OObscHATh xapakrep nBwxkenus |1 | Y3V Tepmomerp,

Temmneparypa. JIBUKEHHE, TEIUIOBbIE SIBIICHUS MOJIEKYJI ¥ aTOMOB B paznmuusbix | 2 | [13Y npoOupkKa, cTakaH ¢
arperaTHbIX COCTOSTHUSAX; 4 TEIIOM BOJOMH,
N3mepats Temnepatypy Ten ¢ UHIUKATOP
MOMOUIBIO0 TEPMOMETPA JTABJICHUS.

2 | BHyTpeHHsIst SHEeprHsl. [ToHATHSA: BHYTpEHHSS SHEPTHS, [TpuBouTh puMepsl ciocoboB |1 | Y3V CranbHol OpycoK,
CriocoObl U3MEHEHHU S TeIuionepeaaya W3MEHEHHS BHYTPEHHEH SHEpruu | 2 13y HaKOBAJIbHA,
BHYTpPEHHEH 3Hepruu @DaxThl: c1OCOOBI H3MEHEHHUS Tena. PemaTh kauecTBEHHBIE 4 JmaTyHHas TpyOka,
Tena. BHYTpPEHHEH 3Hepruu 3a/1a4M Ha 3aKOH COXPaHEHUS a¢up, npoyHas

SHEPIUHU JICHTa

3 TermmonpoBOJHOCTb. [ToHsiTHE TETIONPOBOJHOCTH, [IpuBOAUTH TIPUMEPHI 1 y3y CrepxHM U3 Meau
TETUIONPOBOJHOCTD TBEPIBIX TEII, MPAKTUYECKOTO TPUMEHEHUS 2 I3y U KeJie3a, BOCK,
KUJKOCTEN U Ta30B, TEIJIONPOBOJHOCTH; pelIaTh 4 KHOIIKH
TEIJIONPOBOJHOCTh BaKyyMa KAueCTBEHHBIC 33/1a4U 110 TEME

4 Kongekuus. Uznydenue. [ToHsITHA: KOHBEKLIMS, BUJIbI [IpuBOAUTH TIPUMEPHI 1 y3y CpP Cseua, BepTyIIIKa,
KOHBEKIINU, U3TTy4eHHsI, 0COOEHHOCTH | MPAKTUUYECKOTO IPUMEHEHUS 2 | 1I3Y TEIJIONPUEMHHUK,
U3JIy4E€HHSI ¥ TIOTJIOLIEHUS SHEPTUH KOHBEKIIUHU, PEIIATh 4 MaHOMETP
TEMHBIMHU U CBETIILIMHU KAaueCTBEHHbIC 33/1a4U 110 TEME 5
MOBEPXHOCTAMU. MexaHu3m,
0COOCHHOCTH, YU€T U HCIOJIh30BAHUE
KOHBEKLHUHU U U3JIYYEHHUS.

5 | KonnuecTBo TemioTsl. IToHATHSA: KOJIMYECTBO TETIOTHI, [TepeBOIMTE €IMHULIBI 1 JBa cocyna nis
Enunanns! konmdecTsa €IMHHULIBI KOJINYECTBA TEIUIOTHI, M3MEpPEHUS KOJI-BA TEIIOTHI U3 2 | V3Y BO/Ibl, TEPMOMETP,
TEIUIOTHI. Y AeIbHas yleabHas TEINIOEMKOCTb, €IMHULIBI oHUX B apyrue. CpaBHUBAThH 4 | TI3Y CIUPTOBKA
TEIJIOEMKOCTh YIEIbHOU TEIIOEMKOCTH TEIIOEMKOCTH Pa3JINYHbIX

BeriecTB 1o Tabm. Nel B
yueOHHUKe

6 Pacuer konnyecTBa dopmyina U1 pacuera KOJINYeCcTBa PaccunThIBaTh KOJIMYECTBO 1 3y CP
TEIJIOThI, HE00XO0IUMOTO TEIJIOThI, HEOOXOAUMOTO ISt TEIJIOThI, HE00X0AUMOE ISt 2 |13y




U HarpeBaHUA TCia
HUJIW BBIACIIACEMOI'O UM
IIPpH OXJTIAKACHHUHU.

HarpcBaHuA TCJj1a UJIU BbIACIIACMOIO
UM IIPHA OXJTAKACHUN

HarpeBaHus Teja, BbIIEISIEMOTO
TEJIOM MPU OCTHIBAHUU B XO/I€
penieHus 3aaa4

7 JIaboparopHuas pabota ®opmynia s pacyeTa KOJIMYeCTBa PaccunTeiBaTh KOMTMYECTBO 1 Y3y Kanopumerp
Ne 1 «CpaBnenue TETIOTHI, HEOOXOAUMOTO ISt TEIUIOTHI, HE0OX0AUMOE ISt 2 13y U3MEPUTEIIbHBIN
KOJIMYECTB TEIUIOTHI IPU HarpeBaHus Tella, BBIIEISIEMOrO UM HarpeBaHus Tela, BelenseMoro | 4 LHMJIHHJIP
CMEIINBAHUN BOJIbI IPU OXJIAKICHUHN TEJIOM IIPU OCTHIBAHUU (MeH3ypka),
pa3Hoil TeMIiepaTypbi». W3mepsaTh Temnepatypy Tein TEPMOMETP, CTaKaH
8 JlabopaTtopHnast pabota @opmyily Ha pacyeT KoJi-Ba TeIoThl | [[pOM3BOIUTH BBIYUCIIEHUS 110 1 CrakaH c BOJIOH,
Ne 2 «M3mepenue IIPY HAarPEBAHUU U OXJIAKICHUH, €]1. bopmyne 2 13y KaJIOPUMETD,
YAETBHOU TEMI0EMKOCTH M3MepEeHus yIeIbHON TeII0EMKOCTH 4 TEPMOMETP, BECHI,
TBEPJOTO TEIay. 1 KOJI-BA TEIIOTHI TUDH,
METAUTAYECKU I
IUAJTUHIP HA HATH,
COCYJI C Topsiuei
BOJOU
9 OHeprus TOILINBA. dopmyna Ui pacyera KOJINYeCTBa PaccunteiBaTh KOJIMYECTBO 1 Y3y
VenbHasg TEIIoTa TEIUIOTHI, BBIACISIONIErOCS IPU TEIUIOTHI, BBIACIISIONIEECS TPU 2 13V
CrOpaHus. CrOpaHuM TOIUINBA CrOpaHuy TOTUIMBA 4
[loHsATHE yenbHAs TEIIOTa CTOPaHus
10 | 3akoH coxpaHEeHUS U 3aK0H COXpaHEHUS U IPEBPAIICHUS [TpuBOAUTH IPUMEPHI 1 |V3y CP
MIpEBpaLICHUs PHEPTUHU B SHEPIrUH B MEXAHMYECKHUX U TEIJIOBBIX | MPEBpAICHUS KHHETHYECKOU 2 13y
MEXaHUYECKUX U npoueccax [lonsaTrs: BHyTpeHHsA SHEPIHM B NOTEHIHAIBHYIO U 4
TEIUIOBBIX MpOIleccax. SHEPIHUsl, TEIIOIPOBOJHOCTD, o0OpaTHO, 060011aTh 3aKOH
KOHBEKIIUSI, U3JIy4€HHUE, KOJIUUYECTBO COXpaHEHUs SHEPTUH HA
TEIJIOTHI TEIJIOBBIE MPOLECCHI.
11 | Pewenue 3amay no teMe Marepuan teMsl «TennoBeie PaccunTrIBaTh KOJIMYECTBO 1 113y
«TemnnoBble IBIECHUS SIBJICHUS» TEIUIOThI, HEOOXO0IUMOE IS 2
HarpeBaHus Tela, BhLIEIsIeMoro | 6
TEJIOM MPU OCThIBAaHUU, IIPU 7
CrOpaHuy TOIUIMBA
12 | KonrtponbHas paboTa Marepuan temsl «TemnnoBbie Pemiars 3agaun no teme 1 |KK
Ne 1, mo Teme SIBJICHUS» «TemnnoBble sIBIECHUS 2
«TennoBble IBIECHUSD.
HN3meHeHne arperaTHbix cocTosiHui Bemecrna (11 1)
13 | ArperaTHble COCTOSHHUS [lonsTHSA: arperaTHble COCTOSTHUS OOBsicHATH PuznuecKue 1 |V3y Cocyn ¢ BoJOH,
BelecTsa. [lnaBnenue u BEIIECTBA, IJIaBJICHUE, OTBEP/IEBaHUE, | SBJICHMS HA OCHOBE 3HAHUI 00 2 113y KYCOUKH JIbJIa
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OTBEpJICBaHUE
KPUCTANTUIECKUX TEJL.
I'padux nnaBieHus u
OTBEp/ICBAHUS
KPUCTATNIECKUX TEJL.

KpUCTAJUIM3aLKsl, TEMIIEpaTypa
IIJIaBJICHUs, TEMIIepaTypa
KPUCTAJUIM3aLUH

@DakThl: CTPOCHUE BEILECTBA,
¢du3nyeckne CBONCTBA

arperaTHbIX COCTOSTHUSAX
BEILIECTBA

YuraTth U CTPOUTH TPAPUKH
IUIaBJICHUS U OTBEPICBAHUS
KPHCTAJUTNYECKUX Tell

14 | YnenbHad Temnora [lonsTHe ynenpHas TemioTa OObsacHaTh npouecc wiasnenus |1 | Y3V
IJIABJICHUS. TIJIABJICHUS Y KPUCTAJUIM3ALMU HA OCHOBE 2 I3y
@DaKThl: MEXaHU3M IUIABJICHUS 1 3HAHUN O MOJIEKYJIIPHOM 4
OTBEP/ICBaHUS KPUCTAJUIMYECKUX T | CTpoeHuu. Pemare 3a1aum Ha
pacyeT KOJIMYeCTBa TeIUIOTHI,
HEO0OXOIUMOTO IS IUIABJIEHUS
TeJa ¥ BBIIETSIEMOro MpU
KpUCTAJUTH3AIIUN

15 | Pemrenue 3amay o teme Marepuan Temsl «Y nenpHas TerioTa | Pemars 3a1aun Ha pacuer 1 3y CP
«Y nenpHas TemioTa TITIABIICHUSD) KOJIMYECTBA TETUIOTHI, 2
TIIaBJICHUSY. HEOOXOIUMOTrO IS IIJIaBJICHUS 4

TeJa ¥ BBIICTSIEMOTO MPH 5
KPUCTAJUTM3AIIT

16 | Ucmapenue. [Tonsatus: mapoobpazoBanue, OOBICHATH Ha OCHOBE 1 |V3y [TcuxpomeTtp
Hacplimennsiit u KOHJEHCalMs, UCTIapEHUE, MOJICKYJISIPHBIX TIPEACTABICHUN | 2 I3y
HEHACBILIEHHBIN Tap. HACBIIEHHBIN Map, HEHACHIIIEHHBIN SBJICHUS UCTIAPEHUS U 4
[Tornomenue snepruu nap, TMHaMH4YECKOE paBHOBECHE KOHJeHcauuu. Permatp 7
IIpU UCTIAPEHUH KayeCTBEHHbIE 3aJ]au
XKUJKOCTHU U BBIJICIICHHE
ee Mpu KOHACHCAIIUU
napa.

17 | Kunenue. Bnaxuocts [TonsiTHe kuNIeHUE, TeMIepaTypa OnpenensiTb OTHOCUTEIBHYIO 1 |V3YV | Tect Konba, cnuproBka
Bo31tyxa. CriocoObl KUTeHus, abCcoMoTHas, BJIQXKHOCTH Bo3AyXa ¢ momoipio | 2 | [I3Y
oTpeieNieHus BIaKHOCTH OTHOCHUTEIbHAs BIAXKHOCTh BO3/1yXa, MICUXPOMETpa U TEPMOMETpa 3
BO3JIyXa. TOYKa POCHI. 4

CriocoObI ompeieieHnst BIaKHOCTH
BO31yXa.

18 | VaenpHas temiora [TonsTue ynenpHas Termiaora Pemiats 3amaun no Teme 1 V3V
napooOpazoBaHus U napooOpa3oBaHUs ¥ KOHICHCALIUN «Y nenbHas TeroTa 2 | 1I3Y
KOH/JICHCALIUH. ®dopmyna IS pacyeTa KOJIM4ecTBa napooOpa3zoBaHus U 4

TEIUIOTHI KOHJICHCAIIUN.
19 | Pabora ra3a u napa ITonsiTue pabota rasa, napa Pemate 3amaun no reme «Pabora | 1 | Y3V Monens nBurarens
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pacuIMpeHus. pacmpeHus rasa ¥ rnapa pacliupeHus. 4 | 113y

20 | JIBurarenb BHYTPEHHETO [TonsTue TenaoBoi IBUraTEIh OObscusaTh: kak ycrpoen [IBC, |1 | V3V

CrOpaHHsl. @DaKThl: BUJIbI TEIJIOBBIX IBUTATENEH, | HA3HAUYCHUE W MIPUHLIUAI 2 113y
YCTPOMCTBO, Ha3HaUeHUe U npuHuun | aeiicteus JABC 4
nevicreus JIBC

21 | aposas Typ6una. KIT/ [Tonsarusa: KII/I tennoBoro nsurarens | PaccumteiBats KIIJ[ TermoBbix 1 |V3V CP
TEIUIOBOTO JBUTATEIIA. @akThl: yCTPOMCTBO, HA3HAYEHUE U JIBUTATEINICH TPH peIIeHN: 3a1a4d | 2 13y

IPUHLIMI JEHCTBYSI TApOBON TYpOUHBI 4

22 | Pemenue 3amauy 1o teme @OopMyIIbl KOJIMYECTBA TEIIOTHI, PaccunthiBaTh KOJIMYECTBO 1 13y
«3MeHeHue arperaTHbIX HE0OX0IMMOTO JUIsl TJIABJICHMUS, TEIUI0ThI, HEOOX0JUMOE IS 6
COCTOSIHUI BEILIECTBa». apooOpa3oBaHus, BbIICISIOMIErOCs napoo0Opa3oBaHus, MJIaBICHUS, 7

MIpY KOHJIEHCAIIUH, TTPU BbIIETISIOLIEECs TpU
KpUCTAJIIIN3alUU KOHJICHCAlLIUU U OTBEPAECBAHUU

23 | KonTponbHas paboTa Martepuan TeMbl «/3MeHEeHHE Pemats 3a1a9u 1o Teme 1 |KK
Ne 2, mo Teme arperaTHbIX COCTOSIHUH BEIIECTBA» «3MeHeHne arperaTHbIX 5
«I3MeHeHne arperaTHbIX COCTOSIHUI BeIlleCTBa»

COCTOSIHUM BEIIECTBAY.
JuleKTpUYeCKUe sABJIeHHs (27 4)

24 | DnexTpu3aiys Tel Ipu [TonsaTus: >nmexkrpusarus, OOBACHATD IEKTPUBALHIO 1 |V3y D0oHUTOBAs
CONIPUKOCHOBCHHH. Ha’JIEKTPU30BaHHOE TEJIO, pOJl 3apsaja | TPEHUeM, pemarb kadectBeHHsle | 2 | [I13Y MaJI0YKa U MaJl0YKa
BsaumonelictBue DaxTEl: B3auMoaeiCcTBIE 3a/1a4M Ha DJIEKTPU3ALUIO U 4 W3 OPraHnveCcKoro
3apsDKEHHBIX Teql. [[Ba Ha’JIEKTPU30BAaHHBIX TEJI, CBOMCTBO B3aMMOJCHCTBUE IIEKTPUUYECKUX BEIIECTBA
poJa 3apsaoB. NIEKTPU3ALNHN 3apsIoB.

25 | DIIEKTPOCKOIL. [ToHsaTHS: TPOBOAHUK, HEMPOBOAHUK, | OOBACHATH PU3NUECKHE 1 y3y Tect DJIEKTPOCKOIT
[IpoBoaHMKH U JJICKTPUYECKas CUJla, JIEKTPUUIECKOE | SBJICHHS Ha OCHOBE 3HAHUH 00 3 13y
HEIIPOBOJHUKHU 1oJie IEKTPUYECKOM II0JIE,

JIEKTPUYECTBA. IIPOBOJHMKAX U HEMPOBOJHUKAX
DNEKTPUUYECKOE TMOJIE. JIEKTPUUYECTBA; OOBSICHSTH
CTPOEHUE IEKTPOCKONa

26 | [lenumocTth [TonsaTHA: 251€KTPOH, OTpULAaTENbHbId | ONKMCHIBATH CTPOCHHUE ATOMOB, 1 3y
UIEKTPUYECKOTO 3aps/a. VIOH, TIOJIO’KUTEIbHBINA HOH CXeMaTU4YeCKH U300paxaTh 2 | 1I3Y
OnexkTpoH. CTpoeHune @DaKThl: IENUMOCTD JIEKTPUUECKOTO aTOMBI; pelIaTh KaUeCTBEHHBIE 4
aTOMOB. 3apsija, CTPOCHUE aToMa 3a/1a41

27 | OObsacHeHHe @DaKThl: IPUYMHA NIEKTPUIECKON OOBACHATD NEKTPUUECKHE 1 |V3Y | Tecr DneKTpocKon
IEKTPUYECKUX SIBJICHUMN. HEUTPaAIbHOCTH TEIl SIBIICHUS 3 113y

28 | DnexTpUYecKUil TOK. IToHATHA: DIIEKTPUYECKUN TOK, DopMynHupoBaTh ONPEACIICHUE 1 3y MarnutHas
HcTounuku HCTOYHUK JJIEKTPUYECKOTO TOKA IEKTPUYECKOTO TOKA 2 |13y CTpEJIKa,




AJIEKTPUYECKOTO TOKA. 3) EKTPOMETP
29 | DnekTpuyeckas 1enb | [ToHsTHA: 35IEKTpUYECKAS LEIb, YHurarh 3JIEKTPUUECKHUE CXEMBI, 1 Y3y Hctounuk Toka,
€€ COCTABHBIE YaCTH. JJIEKTPUYECKas CXema YEepTHUTD YCIOBHBIE 0003HAUCHUS | 2 13y IIPOBOJIA,
@aKThI: YCIOBHBIE 0003HAYECHUS JIEMEHTOB JICKTPUYECKHUX 4 noTpeduTenu
3JIEMEHTOB JIEKTPUUECKOU LIETIH nemnen IEKTPUYECKOT O
TOKa
30 | DnexTpuYecKuii TOK B [ToHATHA: IEKTPUYECKHUN TOK B OOBsicHATH puzmuecKue 1 |V3V Boabsr™merp,

Mertauiax. JlencrBus MeTajuIax SBJICHUS HA OCHOBE 3HAHUM O 2 13y KaTyIIKa, MarHAT

3JIEKTPUYECKOTO TOKA. @DaKThl: JEUCTBHUS IIEKTPUIECKOTO JEUCTBUSIX NIEKTPUIECKOTO 4

Hamnpasnenne TOKQ, HaIlpaBJICHUE DIIEKTPHUUECKOTO TOKQ, HaIlpaBJICHUU

AIIEKTPUYECKOTO TOKA. TOKA JJIEKTPUYECKOTO TOKA

31 | Cuna toka. EnuHUIIEI [TonsTus: cua Toka Pemrats 3agaun Ha pacuer cunel | 1 | Y3V
CHUJIBI TOKA. @opMyIia U €IUHULBI CUJIBI TOKA TOKA B 3JIEKTPUYECKON 1NN 4 13y
6
32 | Amnepmerp. M3mepenue Tb npu BeimosHeHNH Jaboparopubix | CoOuparh MEKTpUYecKyro 1ensy, | 1 Y3y CP Amrmiepmerp,

CHUJIBI TOKA. paboT MO AIEKTPUUECTBY U3MEPATH CUILY TOKA 2 13y IIPOBOJIA, UCTOYHUK
Hasnauenue, npaBuiia BKIIOYEHUS, 4 TOKa, JJaMIIa
0003HauEHNE Ha CXeMax aMmIepMmeTpa

33 | JlabopaTopHnas pabota Marepuan TeMbl «JIEKTpUIECKast CoOupats anektpuueckyto ienb | 1 | [I3Y Hcrounuk

No 3 «Cbopxka [IEIb U €€ COCTaBHBIE YaCTH, 110 CXEM€E; 3aITMChIBATh 2 MMATaHUS,

IEKTPUYECKOU LIETIN U «Amniepmerp. M3Mmepenue cuibl TOKa» | MMOKa3aHWs aMIIEPMETPa; 4 HU3KOBOJIbTHAS

U3MEPEHUE CUIIbI TOKA». CPaBHMBATh IOKA3aHMS; Jamia Ha

pHCOBaTh B TETPaaU, COOPaAHHYIO IIOJICTaBKE, KIIIOY,
LIeIIb; IeJaTh BBIBObI amIepMerp,
COCIMHUTEIILHBIC
IIpoBOJA
34 | DaexTpuyeckoe [TonsTue anexrpuueckoe Pemate 3agaumn Ha pacuer 1 Y3y BousbsT™meTp,

HanpspkeHue. EnnHuIe HaIPsDKEHUE, CIMHULBI HAIIPSDKEHUS | QIIEKTPUYECKOTO HaNPSKEHUS 2 I3y IIPOBOJIA, UCTOYHUK

HaIPSDKEHHUS. dopmyna JIEKTPUIECKOTrO 4 TOKa, JIaMIIa
HaNpsKEHUS.

35 | BoasT™erp. U3mepenue daxTbl: 0003HaYEHUE HA CXeMaX, Cobupatb snexTpudeckyto nemns | 1 3y Hcroynuk —

HanpspkeHusd. JI/pabora IIPaBUJIa BKJIFOUEHUS BOJBTMETPA B 10 CXEME; U3MEPATH 2 I3y MIUTaHUs, CIIApAJIN-

Ne4 «M3mepenne LI€Nb, 3aBUCUMOCTD CUJIBI TOKA OT HaIpsKEHUE ¢ TIOMOIIBIO 4 pe3nUCTOpBI — 2 WIT,

HaNPSKEHUs HA
Pa3JIM4YHBIX Yy4ACTKAX
JIEKTPUYECKOMN Lenu»

HaITPAKCHU A

BOJILTMETPA,; 3alIUCHIBATh
IMOKa3aHud BOJIBTMETpPA. Z[eﬂaTB
BBIBOIbI.

HHU3KOBOJIbTHAS
JlaMIia Ha
IMOJICTaBKe,
BOJIBTMETP, KJIIOY,
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COCAUMHUTCIIbHBIC

IIPOBOJA.
36 | 3aBHCHUMOCTh CWJIBI TOKa ®akTbl: 3aBUCUMOCTD CUJIbI TOKA OT ITo 3aBUCMMOCTH CHJIBI TOKA OT 1 Y3y PeocraTel
OT HaIlpsLKEHUS HaIpsHKEHUS HaIPsDKEHUS PACCUMTHIBATH 2 | 1I3Y
CUJIy TOKA U HaIIPSHKECHUE 4
37 | DnexTpuyeckoe [TonsTHE 2n€KTpUUYECKOE Ywurath rpaduku 3aBUCUMOCTH 1 |V3YV | Tect
COIIPOTUBIICHUE COIIPOTUBIICHUE CHUJIbI TOKA OT HaIIPSHKEHUS 3 13y
Haxomuts conporusneHue
npoBoiHuKa 110 rpaduky I(U)
38 | 3akon Oma [t ydacTka 3akoH OMa JJ1s yyacTKa IenH [Ipumensats 3akon Oma npu 1 |V3VY BoasT™merTp,
LENH peneHnn 3aa4y 5 | II3Y IIPOBOJIAa, NCTOYHHK
TOKa, JIaMIIa,
pe3ucTop
39 | Pacyer cOMpPOTHUBIICHHS ®dopmyna s pacyeTa PaccuuThiBath cuiy TOKa, 1 y3y CP Peocrar,
MIPOBOJIHHUKA. Y JEIIbHOE COIIPOTUBIICHUS IIPOBOJIHUKA HaIlpsKEHUE, CONIPOTUBIICHHUE, 2 13y BOJIETMETD,
COTPOTHBIICHUE [lonsiTHe: ynenpHOE U 3NEKTpUYECKOe | paboTy TOKa, JITUHY 4 ammnepMerp,
CONPOTHBIICHNE MIPOBOJHUKA HCTOYHUK TOKA
OOBsCHATH Pu3nUecKue
SIBJICHUS
40 | Peocratsl ®dakThl: HA3HAYCHHE, BUJIBI peOCTaTOB, | PerymupoBaTh cuiny Toka B rienu | 1 y3y Hctounuk
JI/padora Ne§ 0003HaYCHHE HA CXeMaX, NMpaBHIIa peOCTaToOM, COCTaBJIATH IIETb, 2 13y MMUTAHUS,
«PeryaupoBanue cHIbI BKJIIOUEHUS aMIIEpMETpa B LiEIb 3aMKUChIBaTh MOKA3aHUS 4 MOJI3YHKOBBIH
TOKAa PeocTaTom» amriepmerpa. Jlenate BEIBObI peocrar,
amIiepMeTp, Ko,
COEIMHUTEIIbHBIE
IIPOBOJIA
41 | JI/padorta Ne6 [IpaBuna BKIIOUEHHS aMIIEpMETPA, Onpenenarb CONpOTUBICHUE 1 13y Hcrounuk
«H3mepenue BOJIbTMETpA B LIEIIb. MIPOBOJIHUKA TIPU MIOMOIIN 2 MUTaHUS,
CONMPOTHBJIEHUSA 3akoH OMa 11 y4acTKa LeH aMIiepMeTpa 1 BOJIbTMETPA. 4 UCCIIeTyeMBbIi
NPOBOHUKA NPH Jlenatp BBIBOIBI MIPOBOJHUK
MOMOIIY aMIIepMeTpa U (ueOounplas
BOJIbTMETPA» HUKEITMHOBAsI
CIMpaJib),
aMIepMeTp U
BOJIBTMETP,
peocrTar, Kiod,
COEJIMHUTEIIbHBIE
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IpoOBOJIA

42 | IlocnenoBarenbHOE u [TocnenoBarenbHOE U TapaAJJICIbHOE Coluparts 1ens ¢ 1 |V3y Peocrartsl, nammna,
IapajuieJIbHOe COCIMHEHUE MIPOBOJHUKOB, CXEMY IIOCJIEI0BATEIILHBIM U 2 3y HMCTOYHHK TOKa
COCIMHEHUE COCAVHEHUN [apauIeJIbHBIM COEAMHEHUEM 4
MIPOBOTHUKOB MIPOBOJHUKOB 5

43 | PaboTa 3JIeKTPUIECKOTrO dopmyiy Ui BEIYUCIECHUS PaOOThI Pemiats 3agaun Ha Beruncienue | 1 Y3y Peocrar,

TOKa 3IEKTPUYECKOTO TOKA, €UHULIBI paboThl 2 13y BOJIBTMETD,
U3MEpEHUs: padOTHI 3 amrepMerp,
HMCTOYHHK TOKA

44 | MoutHoCTh dopmyity /Ui BEIYUCIEHUS MOIITHOCTH | PeraTe 3a/1aun Ha BBIUUCIICHUE Peocrar,
ANEKTPUYECKOTO TOKA. AIEKTPUYECKOTO TOKA U €AMHUIIBI MOIITHOCTH BOJITMETD,
Enunuter paboTsl W3MEPEHUS MOIIHOCTH amIepmerp,
NEKTPUYECKOTO TOKA, HMCTOYHHK TOKA
MIPUMEHSIEMbIC Ha
TIPaKTUKE

45 | JlaGopaTtopHasi padora @axkThl: ITpaBUiIa BKIOYEHUS W3mepsaTs cuity ToKa u 1 |13V Hcrounuk
Ne7 «M3mepenne BOJIbTMETPA U aMIIEpMETpa B LIETTh HaIpsHKeHUE 2 MUTaHUA,
padoThbl 1 MOILIIHOCTH ®opMmybl U €AMHULIBI paOOTHI U PaccuutbiBath paboty u 4 HU3KOBOJIbTHAs
TOKA B JIAMIIe» MOIIHOCTH TOKa MOIIHOCTh TOKA B JIAMIIE JaMIIa Ha

MOJICTaBKe,
BOJITMETD,
amIiepMeTp, Ko,
COEIMHUTEIIbHBIE
IpoBOJIA,
CEKYHJOMED

46 | HarpeBanue 3akoH Jlxoynsa-Jlenna Pemates 3agaun Ha mpumeHenne | 1 V3V HcTouHUK TOKA,
MPOBOJTHUKOB @aKThl: IPUYMHA HArPEBAHUSA 3akoHa Jxoyina-Jlenna 2 13y peocTar, Jamna
ANEKTPUYECKUM  TOKOM. IPOBOJIHUKOB TOKOM 4 HaKaJIUBaHUs
3akoH Jlxoynsa-Jlenna

47 | Jlamma HaKaJaMBaHHUSL. Hcroputo co3zanus 3IeKTpUIECKOM Pemats 3agaun Ha npumeHenne | 1 Y3y Jlammsel,
HarpeBarenbHbie JaMIIbl ¥ IPYTUX HarpeBaTelbHbIX 3akoHa Jxoyns-Jlenua 2 I3y MpEeAOXPAHUTEIH,
puOOPHIL. npubopoB 4 HUCTOYHUK TOKA,

MIPOBOJIA

48 | KopoTkoe 3aMbIKaHHE. VYeTpoilcTBO, HA3HAUEHUE PUHIIMIT OOBACHATH IPUUUHY 1 |V3V

IIpenoxpanurenu JEUCTBHUS IUIABKUX MPEIOXPAHUTEIEH | HarpeBaHUs IIPOBOJIHUKOB 2 13y
[TonsaTHE KOPOTKOE 3aMbIKaHHE TOKOM, CITIOCOOBI 3aI[UTHI OT 4

NEePErpy30K ANEKTPUUECKOM




J1(S1004

49 | Pemenne 3agad Mo Teme Martepuan TeMbl «JIEKTPUUECKUE Pewrars 3agaun no teme 1 |II3Y | Tect
«DIIEKTpUYECKHE SIBJICHUS» «OIJIEKTPUUECKUE SIBICHUSD) 3
SIBJICHUSD) 6

50 | KonTpouspHas paboTa Martepuan TeMbl «JIEKTPUUECKUE Pewrars 3agaun no teme 1 |KK
Ne 3, o Teme SIBJICHUS» «OIIEKTPUUECKHE SIBICHUSD) 2
«DNEeKTpUYECKHE 4
SIBIICHUS).

DJleKTPOMarHuTHele siBjienus (7 4)

51 | MaruuTHoOe€ noue. [ToHATHSA: MAarHUTHOE TTOJIE ITPSIMOTO OOBACHATH PU3NUECKHE 1 |V3V [IpoBOAHUK,
MarauTHoOe IoJIe TOKa SIBIICHHS HA OCHOBE 3HAHUU O 2 13y HCTOYHMK TOKa,
MPSIMOTO TOKA. MarHMTHOM I10JI€ 4 MarHuTHas

CTpeJKa, KaTyIIKa

52 | MarHuTHBIE TUHUA [ToHATHS: MarHUTHBIE JIMHUU N306paxaTh MarHuTHbIE JIUHUK | 1 Y3y

npsiMoro Toka. [lo Hanpasnernuto | 2 | [13Y
MarHUTHBIX JIUHUNA oNpenensits | 4
HaIpaBJIEHUE TOKa

53 | MaruutHoe 1oJjie [ToHsTUA: COJIEHOUT, PIEKTPOMArHUT HU3smensaTs MmarguTHOE neiicteue | 1 V3V Tect
KaTYIIKA C TOKOM. KaTYIIKA C TOKOM (M3MEHEHHE 3 |13y
DIEeKTPOMAarHuThl. YHUCla BUTKOB, CUJIBI TOKA,

CEPJICYHUK)

54 | JI/pa6ora Ne8 «Coopka Martepuan TeMbl «NeKTpoMarHuTe» | M300pakatb MaruuTHele TuHUN | 1 y3y Hctounuk
3JIEKTPOMATHUTA U B IIPOCTEHIINX CIIyqasix. 2 13y MUTaHUsA, PEOCTarT,
HCHIBITAHUE €r0 CoOupath 371€KTPOMarHuT u3 4 KITI0Y,
AelcTBUS» TOTOBBIX JIeTallel U MPOBOAUTE | COEIMHUTEIIbHBIE

MPOCTENIINE SKCIIEPUMEHTHI C MIPOBOJIa, KOMIIAC,
3JEKTPOMArHuTOM neTanu ans cOopKu
AIIEKTPOMarHuTa

55 | IlocTogHHBIE MArHUTBHL. IloHATHSA: TOCTOSHHBIN MarHuT, OOBSACHATH HAMAarHUYUBaHUE 1 Y3y MarsauThl
MaruutHoe nose HOJIFOC MarHUTa, MarHUTHas Oyps, ONWJIOK B MarHUTHOM I10JI€, 2 | 1I3Y
ITOCTOSIHHBIX MarHuTOB. MarHMTHas aHOMaJlusl, MarHUTHOE n300paXkaTh CUJIOBbIE JTUHUU 4
MaruauTtHoe nose 3eMIIn. noJie 3eMiu MIOCTOSIHHBIX MarHUTOB B

IPOCTEHIINX CIIydasiX.

56 | [leiicTBUe MarHUTHOTO YeTpoicTBO, HA3HAYEHUE, IPUHLIAIL N306paxaTs cuity Amiepa, 1 3y Tecr Mopens

I10JIsI HA TIPOBOJIHUK C JEVCTBUS DIEKTPOIBUTATENS, OOBSICHATH NPUHIIMIT PAOOTHI 3 |13y AJIEKTPOIBUraTENs,

TOKOM.
3JICKTpO,Z[BI/IFaTCJIB.

NPpUMCHCHUC, ITPCUMYIICCTBA
BHCKTpOZ[BHFaTCHCﬁ

JJIEKTPOABUTATENS U €r0
YCTPOWCTBO

HCTOYHHUK TOKa
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57 | JI/ paboTa Ne9 Martepuan TeMbl [HoaxmrouaTs kK MOAETH 1 |13V Monenb
«H3yyenune «OIIEKTPOIBUTATENIb) AJIEKTPOIBUraTEIIsl HUCTOUYHUK 2 AJIEKTPOIBUraTENs,
3JIEKTPHY€eCKOro NIUTaHUs, IPUBOJIUTH €0 B 4 HMCTOYHHK MUTAHUSA,
ABUTATEJIA JBUKEHUE; U3MEHSATD 6 KJII0Y,
MOCTOSIHHOT' O TOKA) HaIpaBJICHUE BPALLEHUS COEJIMHUTEIIbHBIE

MOABIDKHOM 4acTH poBoOAa
AJIEKTPOIBUTaTENsl, U3MEHSS
HalIpaBJICHUE TOKA B LIENU

CaetoBble siBjienus (9 4)

58 | Mcrounuku cBera. IloHsTHS: ONITHKA, CBET, HCTOUYHHK OObsicHATH 0Opa3oBanue TeHU U | 1 Y3V Crouuku, 1amia

PacnpocTpanenue csera. CBETAa, JIyd CBETa, TOYCUHBIH MICTOYHUK | TIOJYTEeHH, TPUBOJAUTH IPUMEPHI | 2 13y
CBETa, TEHb, IIOJYTEHb ONTUYECKUX SBJIICHUN U 4
Pa3IUYHbBIX HCTOYHUKOB CBETA,
pelaTh KaueCTBEHHBIE 3a/1a41
110 TEME.

59 | OTpaxenue cBeTa. [ToHsiTHA: Yroa OTpaXKeHus, yroa [IpuBOAUTH TTPUMEPHI 1 y3y Tect 3epkaro, cocyn ¢
3aKOHBI OTPaKEHUS MajieHust, 00paTUMOCTh CBETOBBIX NPOSIBJICHUS 3aK0oHA oTpakeHust | 3 | [I3Y BOJIOM, JIa3epHast
CBETA. ay4yen CBETa, CTPOUTH 110 HAYAJIbHBIM 5 yKa3Ka

3aKOHBI OTPAKEHUS CBETA YCJIOBUSIM NAJAIOMINI U
OTpak€HHbIN JTy4yu. Pematp
3a/1a4i Ha TPUMEHEHUE 3aKOHA
OTPAKEHHUSI CBETA

60 | [imockoe 3epkaio. [TonsiTe mmockoro 3epkaia, CtpouTh N300paskeHHS 1 y3y Cp [Tmockoe 3epkano

0COOEHHOCTH M300paKeHHUs B IIPEMETOB B IUIOCKOM 3€pKajie 2 13y

IJIOCKOM 3€pKajie 4

61 | IlpenomiieHue cBeTa. [loudatus: npenomieHue cBeTa, yro CxeMaTuyecku CTpOUTh X011 1 |V3V 3epkaio, cocyn ¢

peNoMIICHUS, ONITUYECKH OoJiee Jy4ya CBETa MpHU NEPEXOE U3 2 13y BOJIOM, Jla3epHas

(MeHee) TIOTHAs cpeaa OJHOU MPO3pavyHOM Cpenibl B 4 yKa3ka

3aKOHBI PEJOMIICHHS CBETA JIpYT'yI0; IPUBOJUTH IPUMEPHI 8
MIPEJIOMJIEHUS CBETA, PEIIATh
IIPOCTEHNIIINE KAUECTBEHHBIE U
pacueTHbIE 3a/1a4H

62 | JIlunassl. Onruyeckas IToHATHA: IMH3a, ONITUYECKAs CHUIIA PaccunThIBaTh ONTHYECKYIO 1 3y Tecr Beinykisie u
CHJIA JIMH3BL. JIUH3BI, POKyC, (POKYCHOE PACCTOSHUE, | CHIIY U (POKYCHOE PACCTOSIHUE 3 |13y BOTHYTBIE JIMH3BI

OIITHYECKasA OCb <1>opMyJ1a U CAUHUILIBI

ONTUYECKOMN CHIIBI JIUH3BI

JIMH3BI, N30 6pa)i(aTB TOHKYIO

JINH3Y, I'JI. OIIT. UCHTP U TJI. OIT.

OCb Ha YCPTCIKEC, IIPUBOAUTH
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PUMEPHI TUH3, PACCYUTHIBATH
(doKyC TMH3BI U OTT. CHITY B
IIPOCTEUIINX CIIydastX
63 | U3o0paxeHus, naBacMble dakTbl: 0003HaYeHNE cOOMparoIeit CrpouTth n300pakeHust 1 |VY3y |CP
JIMH30H. JIMH3BI, PACCEUBAIOLLEH JIMH3bI IIPEMETOB B JIMH3aX 2 | 1I3Y
cobuparImux U paccenBaomux | 4
;
64 | JJabopaTopHas pabora [MonsTus: mH3a, GoKycHOE N3mepste pokxycnoe paccrosaue | 1 | TI3Y Cobuparomias
Ne 10 «ITomyuenue pacCTOSIHUE JTMH3BI coOuparonieil TUH3EL, TOIyYaTh | 2 JINH3a, DKPaH,
n300paxeHus npu n300pakeHue rnpeamMera B 4 jammna, ¢
MTOMOTIIX JIMH3BIY. coOuparornieii JTuH3e KOJITIAYKOM, B
KOTOPOM CJieJIaHa
popesb,
U3MEpHUTETbHAS
JICHTa
65 | Peurenue 3amau no teme Marepuain tembl «CBETOBBIE Pemratr 3amaun o teMe 1 13V
«CBETOBBIE SBJICHUD. SIBJICHUSD) «CBETOBBIC SIBICHUSD 4
66 | KontpoasHas pabora Marepuan Tembl «CBETOBBIC Pemate 3amaun mo reme 1 | KK
Ne 4, o Teme SIBIICHHST «CBeTOBEIC SBIICHHS 5
«CBETOBBIE SBICHUS.
IloBTOpenue. Pemenne 3ana4 (4 4)
Ne Tema KoaunuecTBO 4acoB Jlara
67 | TennoBsie siBneHus. VI3MeHeHNe arperaTHbIX COCTOSIHUM BEIIECTBA. 1
68 | DnexTpuueckue SBICHUS. 1
69 | DnexTpoMarHuTHele siBieHUsl. CBETOBBIC SBIICHUSI. 1
70 | UtoroBast KOHTpOJIbHAS padoTa. 1

V3V — ypok u3yueHus HOBOro Marepuasna
I13Y — ypok 3akperuieHus

KK - xoHTposnbHas paboTa

CP - camocrosTenbHas paborta
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JIuteparypa:
1. ®wuswmka. 8 ki.: Yued. as obmieoOpazoar. yupexaennii / A. B. Ilepermkun. — 8- u3., crepeornm. — M.: Ipoda, 2007. — 192 c.
2. TIporpammsl amst 00meo0pazoBaTenbHBIX yupexkaeHuil. @usuka. Actponomus. 7-11 ki. / coct. B. A. Koposun, B. A. Opnos. — 3-e u3n.,
nepecmotp. — M.: llpoda, 2010. — 334 c.
3. Tectol o pusuke, § knacc: k yueouuky A.B. [lepeimkuna «Pusnka. 8 ki.»/A.B. Ueborapesa.- 6-¢ uzs., mepepad. 1 nom. — M.:
NznatenberBo «Ox3amen», 2012, — 191. (ITocobue moHOCThIO COOTBETCTBYET HOBOMY oOpa3oBaTeiibHOMY cTanmapry, ®T'OC)
4. CoOopuuk 3amau o ¢usuke: st 7-8 ki1, oomeoodpazosat. yupexaenuii / B. U. Jlykammk. — 10-e uzn. — M.: [Ipocsemenue, 1998. — 191 c.

KoutpoabHas padora Ne 1 mo teme «TemnoBble siBjIeHUD)

BapuanT 1
1. Kakoe koinmdecTBO TEIIOTH He0OX0MuMO ISl HarpeBaHus xenme3noi rupu Maccor 500 r ot 20 mo 30 rpamycoB Llenscus. (Y menbpHas TEMI0EMKOCTD
xeneza 460 Tx/(xr C))
2. Kakasi Macca KaMEHHOTO YIJIsi ObLIa COXGKEHA B IIEUH, CIIH IPH 3TOM Bbigeniiock 60 MJDx termnorsr? (Y menbHas Temiora cropasus yris 3 * 10
JIx/kr)
3. B xakom 1uaThe JIeTOM MeHee Kapko: B 6emoM niau B TeMHOM? [Todemy?
4, CKOJIBKO HYXKHO CK€4b KaMEeHHOro yriist, 9To0sl HarpeTs 100 xr cramu ot 100 mo 200 rpamycoB Llenbcus? [lotepssmu Terura mpeneopedn. (Y menpHas
Temtota cropanus yris 3 *10 7 Jk/kr, ynenbHas TeroeMkoctb cram 500 [ix/(kr C))
Bapuant 2
1. Kakoe KOJIMYECTBO TeIIOThI BBIACIUTCS MPH moMHoM croparuu 100 r crimpra? (Y menbHast Temiora cropauus ciupra 2,7 *107 J[x/kr)
2. KaxoBa macca xene3Hoii geranu, eciu Ha ee HarpeBanue ot 20 mo 200 rpamycoB Llenscus monwio 20,7 xkx Termnoter? (Y nenbHas TEMIIOEMKO CTh
xkeneza 460 JIx/(xr C))
3. [louemy Bce mMmOpHCTBIE CTPOWTENBHBIE MaTepHalbl (MOPUCTBIA KHAPIHUY, IEHOCTEKIIO, NEeHHWCTHIM OeToH ® 1p.) o00JamalT JIy4IIuMHU
TEIUTON3OJISIIIUOHHBIMY CBOMCTBaMH, €M IUIOTHBIE CTPOHMATEPHAIII?
4. Kaxkoe xonmn4ecTBO TEmIoTE HEOOXOAUMO IUTsl HAarpeBaHUA 371 BOABI B aTfOMUHHEBOH KacTprone maccoir 300 T ot 20 go 100 rpamycoB Llenbcus?

(Y nenbHas TemoeMkocts Boast 4200 Jix/(kr C), anmromuans 920 Jix/(kr C), mioTHOCTH Boasl 1000 Kkr/n’)

KonTtposbnas padora Ne2 no teme
«M3MeHeHHe arperaTHbIX COCTOSHMI BelecTBa»
Bapuanr 1

1. PacrutaButcs o HadTanuH, ecau ero OpocuTh B Kumsmyto Boay? OtBer obocnyiite. (Temmeparypa miaBnenus nHadranuna 80 rpagycos Llenbcus,
TemrepaTypa kuneHus Boabl 100 rpamxycoB)

2. HaiiT xomm4ecTBO TEMIIOTH HEOOXOAMMOE IS TIaBJieHus Jbaa Maccoit 500 rpamm, B3sroro nipu 0 rpamycoB Llenbcus. Y menbHas Terora TuTaBIeHHS
npaa 3,4 * 10° JIx/Kr

3. HaiiTu KoIM4ecTBO TEIIOTH, HEOOXOAMMOE TS MPEeBpalleHus B Hap 2 KHJIOrpaMMOB BOJbI, B3ATHIX Ipu 50 rpamycax Llenbcus. Y nenbHast TEIIOEMKOCTh
Bote1 4200 JIx/(xr C), yaenbHas Terora napoobpasosanus 2,3 * 10 ° I/xr,
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4. 3a 1,25 yaca B IBMraTesne MOTOpOJIEpa cropeno 2,5 kr Gensuna. Beranciure KITJT 1uratens, eciiu 3a 3To BpeMs oH cosepuman 2,3 * 10 ' Jlx nonesHoit

pabotsl. VienpHas TeroTa cropanus 6ersuna 4,6 *10 7 ik / kr
Bapnanr 2.

1. [Touemy mokazaHue BIaKHOTO TEPMOMETPa IICHXPOMETPA BCEra HUKE TEMIIepaTyphl BO3Ayxa B KOMHATe?

2. HaiiTm KONMM4YECTBO TEIUIOTHl, HeoOXxomumoe st mpeBpamieHuss B map 200 © Boxmel, B3ATOH NpU TemrmepaType KUIEHWs. YAenbHas TemoTa
napoobpasosanus Bogs 2,3 * 10 ° Iix/xr

3. HaiiTi KOMMYecTBO TEIIOTHI, HEOOXO0MUMOe TS TUTaBeHus Jibaa Maccoi 400 rpamm, B3sitoro pu — 20 rpagycax Llenbeusi. Y aenbHas TeroTa IuiaBieHus
nbaa 3,4 * 10° JIx/kr, yaenpHas TermioeMkocTs abaa 2100 Tx/(kr C)

4. Onpexnenure moie3Hyto paboTy, COBEPIICHHYIO JBUTATENEM TPAaKTOpa, eClid JJIsl €€ COBEPILIEHUs MoTpedoBanock 1,5 Kr TomumBa ¢ yIenbHON TEMIOTON
cropanus 4,2 * 10 ° Jix/kr, a KIIJ| aeuraremns 30 %

KounTtpoabnas padora Ne 3 mo teme «JIeKTPHUYECKUE SIBJIEHUD)
Bapmnanr 1.

HauepTute cxemy 31eKTpUYECKOMU 1IETH, COJEPKAIIEN TalbBAHUUECKUI SJIEMEHT, BBIKIIIOYATENb, JIEKTPUUECKYIO JIAMIIOUKY, aMIIEpMETP.
ITo cimpanu snextponamirsl mpoxoaut 540 Kir anekTpryecTBa 3a Kakapie S MUHYT. UeMy paBHA CHJIa TOKa B Jiamrie?
[Ipu anextpocBapke B ayre npu HanpsokeHnu 30 B cuna Toka pocturaer 150 A. KakoBo conporusnenue xyru?
. Kakoif JUTHHBI Hy)KHO B3STh MEIHBINA MpoBoj cederueM 0,1 Mm%, 4ToGBI €ro conpoTHeiIeHke 06110 paBHO 1,7 OM? (Y Ie/bHOE COMPOTHBICHHE MEIU
0,017 Om Mm*/m)

5. [To MeIHOMY MPOBOIHUKY € MOIEPEUHBIM CeYeHHEM 3,5 MM? i JUIHHOI 14,2 M uaer Tok chitoif 2,25 A. OnpeenuTe HAIPSKCHHE HA KOHIAX YTOr0
npoBoxnauKa. (Y aensHoe comnporusietue Meaun 0,017 OM MM*/M)

Mo

BapuanT 2.

1. Pa3Mepsl MEIHOTO M ’KEJIe3HOr0 TTPOBOJOB OAMHAKOBEL. CpaBHUTE X compoTuBiIeHHS. (Y AeapHOe dekTpudeckoe conporusienrne mean 0,017 Om
MMZ/M, keresza 0,1 Om MMZ/M)

2. Hampsokenue Ha 3axumax ammst 220 B. Kakas Oyner coepiiena paborta mmpu MpoXoKIeHHH 110 JTaHHOMY ydacTKy 5 K anexrpudectBa?

3. OnpenenuTe CHITy TOKa B AIEKTPOYAHIKE, BKIFOUEHHOM B ceTh ¢ HampsukeHneM 220 B, ecnu conporusiienue HuTH Hakana paBHo 40 Om.

4, ConpoTtuBreHre HUKETMHOBOTO MpoBogHuKa mnHONH 40 cM paBHO 16 Om. UeMy paBHa IUIOMIAIs MOMEPETHOTO ceueHHUs MpoBoaHuKa (Y AenpHOe
conporuBienne Hukennaa 0,4 OM MM? / M)

5. Uemy paBHa cuila TOKa B KeJIe3HOM npoBoje anuHoit 120 cm ceuennem 0,1 MM, eciTH HanpspKEeHUE Ha ero KoHuax 36 B. Y nenbHoe 31eKTpudeckoe

conporusienne Memn 0,1 OM*MM/M

KonTposibnas padora no teme «IlocToOSHHBIH TOK»
Bapuanr 1
1 [loyemy BMeCTO meperopeBLIero NPeIoXPaHUTeNs HEIb3s1 BCTABIATh KAaKOH-THO0 METaJUINYECKUH peaMeT (TBO3/b)
2 Cwuuta Toka B anekrpudeckoit mammne 0,2 A npu Hanpsbkenuu 120B. Hadinure:
a) e€ CONpOTHBIIEHHE  O)MOIIHOCTH

B) paboTy TOKa 32 TPU MUHYTHI
3 Kakoii JUTHHBI Hy’KHO B35ITh MEHYIO IPOBOIOKY ceuenueM 0,5MM%, uTobl IpH Hanpsikenue 68B cuia Toka B Heit Gbu1a 2A?
4 Tpu conporusneHny 1o 10 OM kaxi0e BKIIOUEHBI KaK NoKa3zaHo Ha puc. [lokazanne amnepmerpa 0,9A, BonsT™meTpa 6B. Haiinure:

A)OOI1ee conpoTHBIICHHE
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B) Cuity Toka 1 HanpsHKEHUS Ha KaXKJIOM Y4acTKe.

()
/

R

_/
a. Bapuanr 2
1 ITouemy npoBoIa, OJABOAIINE TOK K SJICKTPUUECKON TUIUTKE, HE Pa30rPEeBalOTCs TaK CHIIbHO, KaK CIIUpPajlb B IUTMTKE?
2 Conporusnenne namiel 60 Om, cuna Toka B Hel 3,5A.
Hatinure:
A) Hampsixenue,
b) MomuocTs

B) Pabory Toka 3a 2 MUHYTEHI
3 Kakoif JUIMHBI HYXHO B3STb JKEJIC3HYIO MPOBOJOKY CEUEHHEM 2MM’, uToObI eé CONPOTHBIICHHE OBLTO TAKHM K€ KK CONPOTHBICHHE aTIOMHHHEBOI

TIPOBOJIOKH JJTMHHON 1KM U cedeHneM 4MM”.
4 Tpu conporuBienus mo 20 OM Kak/10e COeTMHEHBI KakK 1moka3aHo Ha puc. [lokazanue ammepmerpa 1,5A BoasT™merpa 15B.

Hatigure: a) O0Iee COnpoTHBIICHHE O)HANPSDKEHUE U CHITY TOKA Ha Ka)KIOM Y4acTKe.

—0

)
_/ 9. KonTposbHas padora NeS mo teme «OnTuka»
Bapuanr 1.
1. ITo pucynky 1 onpenenure, Kakas cpena 1 wium 2 SBISETCS ONTHYECKA OoJiee TIOTHOM.
2. XKyqok noamon3 6amke K III0CKOMY 3epKainy Ha 5 cM. Ha CKOJIbKO yMEHBIINIIOCH PACCTOSHUE MEKIY HUM U €r0 U300paskeHreM?
3. Ha pucynke 2 m3o0paxeHO 3epkaio u majgatone Ha Hero ayuan 1—3. ITlocTpoiite X0 OTpaKeHHBIX JIydeil M 00O3HAa4YbTE YTIIBI MaJeHUS U
OTpa)KeHUsl.
4. [locTpoiiTe 1 oxapakTepu3yiTe H300pa’keHHE MpenMera B COOMpAIOIIEH JIMH3E, €CIIM PAacCTOSHUE MEKIY JHUH30H W [peagMeToM Oonblie
JBOIHOTO ()OKYCHOTO.
5. dokycHoe paccTosiHME JHH3BI paBHO 20 cM. Ha KakoMm paccTOSHHUM OT JIMH3BI IEPECEKYTCsl HOCNE HPEIOMIICHHS JIy4H, NMaJalouiue Ha JIMH3Y

MapajuiedbHO TJIaBHOW ONTUYECKOM OcH?

Cpena 1 3
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Cpena 2 |
Puc. 1 Puc. 2
10. Bapuant 2.
1. Ha pucynke 1 u3oOpakeH jyd, majgarolivid M3 BO3JyXa Ha IJIaJIKyI0 IOBEPXHOCTh BOIbL. HadepTuTe B TeTpajum XOj OTPAKEHHOrO JIy4a U
MPUMEPHBIA XOJ MIPETOMIICHHOTO JTy4a.
2. Ha pucynke 2 n300pakeHsl JBa napajuleibHBIX Jy4a CBETa, MaJalollero U3 CTeKIa B Bo3MyX. Ha KakoM paccTOSHUM U3 PUCYHKOB a---B TPaBUIIBHO
n300pa)keH MPUMEPHBIN X0 ITHX JIyden?
3. I'te Hy»KHO pacTOIIOKUTH MPEAMET, YTOOBI YBUJIETH €ro MpsiMoe M300pakeHHe ¢ TIOMOIIBI0 COOUPAOIIEeH JTHH3HI?
4, [IpenmMer HaxXOaUTCS HA ABOMHOM (DOKYCHOM PacCTOSIHUHM OT coOuparomiei nH3bl. [locTpoiiTe ero n3o0paxkeHue u 0XapakTepu3ynTe ero.
5. VY4eHHK ONBITHBIM ITyTEM YCTAaHOBWII, 4TO (DOKYCHOE paccTosiHie JIMH3bI paBHO 50 cM. KakoBa ee ontuueckas cuia?
BO3yX CTEKJIO \\ \\
BO3IyX \B \
BOJa A
Puc. 1 Puc. 2

HToroBast KOHTpOJILHAsI padoTa
Bapuanr 1.

1. 3ageM B KeNe3HOIOPOKHBIX BarOHAX-JIENHUKAX, CITy>KAIIX JUTS TIEPEBO3KH (DPYKTOB, MACA, PBHIOBI U IPYTUX CKOPOIIOPTSAIINXCS MMPOAYKTOB, TPOMEXYTKH
MEXK]Ty JABOMHBIMH CTEHKAMH 3aIlOMHSIOT BOWJIOKOM HJIM HECKOJIBKHUMH CIIOSIMH KaKHUX-THOO IMOPUCTHIX BEIIECTB, a CHAPY)KH BArOHBI OKPAIIMBAIOT B OENBIN WIH
CBETIIO-XKEINThINA [IBET?

2. B nacnopTe amnepMeTpa HalmucaHo, 4To €ro cornporusieHue paBHo 0,1 Om.

OnpenenuTe HANPSDKEHUE HA 3a)KUMaX aMIIEPMETPA, €CIIU OH MOKAa3bIBAET CUILY TOKa 5 A

3. Kakoe KoM4ecTBO TEIIOTHI BBIACIUTCS B HUKEITMHOBOM MIPOBOAHUKE JUIMHOM 2 M U ceueHueM 0, 1 MMm? pu cuiie Toka 2 A 3a 5 Munyt?

4. B xene3Hoit xactprone Maccorr 500 r HyxHO Harpers 2 KT Boabl oT 20 mo 100 rpagycoB Lenpcus. CkoiapKo I 3TOro MOTpedyeTcs CKedb KaMEHHOTO
yrasa?

(Y nenbHas TemnoeMkocTh xernesa 460 Jix/(krC), yaenpHas TerroeMkocTs ol 4200 JIx/(krC), yaenbHas Terora cropanns yrias 3*107 JIx/kr)

5. [ocrpoiiTe n300pakeHne NpeaMeTa B COOMPAIOIIEH TMH3E, €U MPeIMeT HaXOUTCS B IBOMHOM Qokyce. OXxapaKTepu3yiTe MorydeHHOe H300paKeHHe.

Bapuant 2

1. Kak o BHemHeMy BUAY COOMPAIOIINX JIMH3, ONPEIEIUTh Y KAKOW M3 HUX OOJbINasi ONTHYECKas Cria?

2. Kakyto paboTy coBepIaeT 3JIeKTPUYECKHI TOK B AJIEKTPOJBUTATENE BEHTUIISATOPA 32 2 MUHYTHI, €CIIM OH BKIIIOYEH B ceTh HampsbkerneM 220 B, a cuia
Toka pasHa 0,5 A.

3. B cnupanu 3neKkTpoHarpeBaTesis, U3roTOBICHHOIO U3 HUKETMHOBOW IMPOBOJIOKH ILJIOLIABI0 Homnepednoro ceuenus 0,1 MM? npu HanpsbkeHuu 220 B cuna
Toka 5 A. Kakopa mmuna nposonoku? (Y aenbHOe conpoTtusienne Hukennna 0,4 OM Mm*/m)
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4. Kakast Macca IU3ebHOTO TOILIMBA MOTpeOyeTcsl A1l HENPephIBHOM paboThl ABUTATENs TPaKTOpa MOUIHOCTEIO 95 kBT B Teuenue 2 wacos, ecnu ero KII/]
30%. VaenpHas TEMIoTa CropaHus au3enbHoro tommmsa 4,2%107 Jhx/kr
5. [octpoiiTe n300paxkeHue MpeaMeTa B pacCeMBAIOIICH JIMH3E, €ClIM MpeaMeT 3a ABOMHBIM (hokycoM. OxapakTepu3yiTe NOIydeHHOE H300paKeHne
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