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MOSCHUTEILHAS 3ATIICKA

Tporpamma o (asmke Ha YpOBHEe OcHOBHOro ofuiero oOpasoBaHud
COCTABJICHA HA OCHOBE MOJIOKEHWt U TpeGOBaHWKA K PE3yNbTaTaM OCBOCHWS Ha
yrinyGiaeHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHOM NpOrpaMMbl, IPEICTABIEHHBIX
B OI'OC 000, a taxie ¢ yaétom deaepansHol paboueii nporpaMMel BOCTMTAHHA
u Konnenumm npenogapanmsi yaeOHoro npeamera «@us3nxa.

Copepskanue OporpaMMsl 10 (PU3MKE HAUPABICHO HA Y/AOBICTBOPEHHE
TIOBHIMNEHHBIX 3aNPOCcOos  OOYJaloImuXcs, CTpeMsmuxcs K Oonee IimyOoKomy
OCBOCHHIO (MH3NUCCKUX 3HAHUU, W Ha (OPMEPOBAHME E€CTECTBEHHO-HAY4YHOM
rpamoTHOCTH  OOyuyatommxcs. B mporpaMse 0o (H3NKE  YIUTHIBAIOTCA
BO3MOKHOCTH yuebHOro npeaMmera B peaymsanun tpebopamuii OI'OC 000 k
TIAHMPYEMBIM JUITIHOCTHBIM ¥ METaNpeAMETHBIM pe3yiabTaraM o0ydeHns, a Takke
MEXIPCAMCTHBIE CBASH CCTECTBEHHO-HAYYHRIX YUeGHBIX NMPEJMETOB HA YPOBHE
OCHOBHOTO 00mEre odpazoBanuA.

Tlporpamma no hu3HKe YCTAaHARIIUBACT PAclipefclieHue yueOHOro Marepaana
110 rojam obydenns (IO Kiaccam), Npeiaraet MPUMEPHYIO [TOCIENI0BATeIbHOCTD
M3YUEHH TEM, OCHOBAHHYIO HA JIOTWKE pa3BUTHA NPEAMETHOTO COJAEPXKaHUA H
yuére BO3pacTHHIX 0cofeHHOCTeH 00y atonuxcs.

IIporpamma no ¢usuke paspaboTana ¢ LWENBIO0 OKA3aHWST METOIHMYECKOH
TIOMOITA YUMTENFQ B Co3Hauum pabouei nporpaMMet o y4eOHOMY NIPEeAMETY.

®r3pka  ABNAETCA  CACTEMOOOpa3yIolIAM  JUit  €CTECTBEHHO-HAYYHBIX
y4eOHBIX NPEAMETOR, ITOCKONBKY (PUINUECKHAS 32KOHEL JICHAT B OCHOBE TTPOIIECCOB
W SBICHMH, HM3yvyacMmX xumwel, Owuosormeid, actponommell # @uU3HYECKOR
reorpadueii, BHOCHT BKIaA B ECTECTBCHHO-HAYUHYI0  KAPTHHY — MHpA,
npepocTasasicr Haubonge sicHpie o0pa3ipl NPUMEHEHWS HAydyHOIO MeTrona
HO3HAHUS, TO €CTh CNOCc00a IOy IeHNs JOCTOBEPHBIX 3HAHAN O MHUpPE.

Omaa w3 rasHelX 3a7a4d (PU3MUECKOTo 00pa30BaHUs B CTPYKType 0obmiero
o0pazoBaHus COCTOAT B (POPMUPOBAHUM ECTECTBCHHO-HAYYHON I'PAMOTHOCTH H
HHTEPECA K HAYKE Y 00ydaomaxea. |

‘Wzyueane ¢uzukn BHa yrayOnéHHOM YPOBHE OPEANIONAracT YBEPEHHOE
BIIAJICHHE CHeAYIOAMY . KOMIIETCHTHOCTIMU, XapaAKTepU3YIOIIAMHU
€CTECTBCHHO-HAYTHYIO IPAMOTHOCTE!

HAY4YHO OO0BACHATDL SBICHUS,

OIICHMBATH U TTIOHUMATE OCOOCHHOCTH HAVIHOTO HCCTICAOBAHMYS,

HHTEPOPETUPOBATE JAHHBIC M MCIONbL30BAThH HAYIHBIC HOKA3ATEIBCTBA 7
MOJTY4YE€HMS BHIBOJIOB,

Uemu wm3yuerus $U3RKHE HA YPOBHE OCHOBHOTO 00miero o0pa3oBaHus
onpefenessl B Konuenuuu npenopasanus yueOsHoro npeamera «Ousuka» B
o0pa3oBaTeipHbLIX  Opranmaimsax  Poccmiickodi  Menepaliny, peaimzyronymx



OCHOBHEIE ©00mMEoOPA3OBATEILHBIE POrPaMMEL, YTBEIKACHHON  pelIeHteM
Konnernn Musncrepersa npocseineans Poceriickoit Mepepauny (IpoToKon ot 3
nekabps 2019 r. Ne TIK-48n). -

Lenu u3yucnus QyisuKya Ha yOTyOnEHUOM YPOBHE!

pasBHTHE MATEPECA M CTPEMIICHHMA O0YYa:OIMXCA K HAYYHOMY W3Y4EHMIO
HPUPOIBL, PA3BUTHE AX HATEINICKTYaNbHBIX M TBOPUSCKUX CHOCOOHOCTEH;

Pa3BUTHE TIPEACTABAEHUH O HAYIHOM METOAE IO3HAHHA U (POpPMHpPOBAHME
MCCITEOBATEIIBCKOTO OTHONMIEHUA K OKPYHAOLTUM ABICHUAM,; '

bopMAPOBAHKE HAYYHOTO MMPOBO33DEHHS KAK PE3yJIbTaTa U3y4ECHHS OCHOB
CTPOCHMA MATEpHH U PyHIAMECHTANLHBIX 3aK0HOB (PH3UKH,

dopMupopanne YMEHUN OPUMEHATS (DU3MYCCKHE 3HAHUS U HAYYHES
IOKA3aTeNbCTRA I O0BICHEHUS OKPYIKAIOIKX ABJICHUH,

opMHEpOBAHAE TPEACTABICHUI © POyl (PUIMKH WA PAsSBUTHS JIPYTHX
ECTCCTBEHHBIX HAYK, TEXHMKY U TEXHONOTHUH,

pasBurTHe OpEACTaBIACHUH O BO3MOKHBIX chepax Oyaynrei
NpoPeCCUOHANLRON  ACATEIBHOCTH, CBA3AHHOM ¢ (IM3MKOH, DOATOTOBKA K
JanbHeimemy o0yICHRIO B 5TOM HallPaBICHUM,

QopMUpoBaHMe TOTOBHOCTH K jJaiphHedmiemy uH3yyenmuro (U3MKH Ha
yrTyOaEHHOM YPOBHE B paMKax C.OOTBeTCTByIOLL[ﬁX nipoduaeil oOyueHUd Ha
YPOBHE cpefserc odmero o0paszoBatus. "

JlocTiokeHAe DTHX LENeld mporpammbi 110 (H3MKE Ha YPOBHE OCHOBHOIO
o6utero 0GpasoBamis 0GCCIeYHBACTC PELICHTECM CHEAYIOMUX 3211

NpUOOPETEHIE 3HAHWH O AMCKPETHOM CTPOCHUM BEIIECTBA, MEXAHHYECKHX,
TEIUTOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBHIX SBIICHUAX,

nproGpeTeHre YMEHWH AHAH3HPOBATE W OOBICHATL (PM3UYECKUE SBJICHYS HA
OCHOBE M3Y4EHHBIX (PU3NIECKIX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHUE METOJIOR PEIICHUA PACUETHRIX M KAUCCTBEHHBIX 3a1a4, TpeOYyonmx
CO3JAHHSA W WCHONH30BAHMA (PUIMUCCKHX MOJeseH, BKMOYasd TBOPYECKHE M
MPaKTHKO-OPUCHTHAPOBARHBIE 3311294,

Pa3BMTHE MCCIICOBATEIbCKUX YMEHMN: HAOMIOZATh ABJICHUSE W W3MEPATH
(pyzHYECKHUE BEIIMIHHBL, BBIIBUTaTh THIOTE3b W MPEIarath 3KCOEPUMEHTAIbHBIC
CrocoOBl WX POBEPKYU, TWIAHKPOBATH M JIPOBOAUTH OIbITH, IKCHEPUMEHTAILHbIE
WCCNeJOBAHNA, AHATAZHPOBATH NONLYUYCHHBIC TAHHBIC U JEaTh BEIBOJBL,

ocoeHne TpuéMoB pabotel ¢ uAGOpManuein (GUINUECKOTO COUCPIKAHUSA,
BKJIIOUAA ME(OPMAITHIO O COBPEMEHHbIX JOCTIKEHAAX (H3UKM, MHTEPIPETAIMS U
KPHTHYECKOE QUEHHBAHNE NH(DOPMATIni;

3HAKOMCTBO €O ChepaMu podeccrOoHaTbHON REATSIBHOCTH, CBI3aHHBIMU C
(pU3HKON, W COBPEMCHHBIMH TEXHOJOTAAME, OCHOBAHHBIMM Ha JOCTHXKCHUSX
(pu3rgecKoit nayKu.




Ha m3yuenne (uszuxi (yriyOnéHubii ypOBEHb) HAa YPOBHE OCHOBHOIO
obiero ofpasosarmsa orsoaures 340 uacos: B 7 knacce — 102 waca (3 yaca B
Hejemo), B 8 wiacce — 102 waca (3 gaca 8 Heneno), B 9 kmacce — 136 uacos (4

yaca B HEAEIO).




‘Hocnemoparine 3aBHCHMOCTH BECa fejia B BOAS OF 06néMa MOTPYREHHOH B

JKUAKOCTE YacTH TENA.
OnpegencHye BHITATKABAIOWSH CHNBL, ACHCTBYIOWICH Ha TENO, HOrPY)EHHOES

B JKUJKOCTb.
IlpoBepka HE3aBUCUMOCTH BBHITANKUBAOINEH CHIIH, JAeHCTBYIOMEH Ha Tejlo B

XKUAKOCTH, OT MACChl TENa.
OnmTHL, [AEMOHCTPHPYIOIAE  3aBHCUMOCTh  BHITANKHMBAIODEH  CHIBL,
NEUCTBYIOMEH HA TENO B XKAAKOCTU, OT 00BEMA DOTPYKEHHON B JKHIAKOCTE JACTH
TeJa | OT MIOTHOCTH JKIJIKOCTH. »
’ KoHCTpy#pOBaHue apeoMeTpa Wil KOHCTPYWPORAHHE JIOOKH ¥ ONPEIEICHIe
8 TPY30IOABEMHOCTH.

Pasznen 5. Pabora g MOITHOCTDH. JHEePras.

Mexanuueckas pabora Ui CHIL, HAPABICHHBIX BIOJb IHAHK ITEPEMCIUCHHS.
MonHoCTs.

IIpocTrie Mexanusmbl: pel¥ar, Bopor, OfOK, TONACIACT, HAKIOHHAM
IUIOCKOCTD, HOMKHUTHEIA MeXaun3M. MOMEHT CHIIBL, Pa_ghOBecne poivara. [Ipasumio
MOMEHTOB. LIpyMeHEHHE TIPABWIa pasHOBECHs phuara Kk On0Ky. «3050Toe
upasmioy Mexaauxu., KI1JT nupocreix Mexanm3voB. [IpocTeie MexaHu3Mul B OBITY,
TEXHHMKE, JKUBBIX OPraHu3MaX.

Mexannaeckas sueprud.  KuHeTwaeckas M NOTCHUWATIbHAST  HHEPTUs.
[Ipespamenyne OTHOTO BHAa MEXAHAYECKOH SHEPTUR B APYTOH. 3JaKOH COXPaHEHWA

| ¥ IPEBPAIIEHMA SHEPIUH B ME canice., |

Hemoncmpayun. T

IIpumepsl IpPOCTHIX MeXEiEHHBMOB.

Jlabopamopnute paﬁombfl " ORBIMGL.

Hcenegosanne yenoBui paBHOBECHS Phidara.

Vismepenue KIIJ HaioMHOM TWIOCKOCTH.

Vsyuenue mpaBuiia pyiaara st MOBHKHOTO ¥ HETIQIBWKHOTO OJIOKOB.

Onpegenenune KL/ rmoagmxHOro 1 HEMOABUIKHOTO GrioKa.

Onpenenenne paboThr CHBI YOPYrOCTH TP HONBEME IPY30B npu TIOMOTLH
TIOABHKHBOrO OJI0KA.

M3yuenue 3ax0Ha COXPAHEHVA MEXaHWICCKOW SHEPTHM.

et

8 KJIACC
Pasznen 6. TerioBsie siBJieHEsk,
OCHOBHBIE  IONOKEHUS Monelcynfrpﬂo-mﬁelwecxoﬁ TECOpAU  CTPOCHUA
BemecTra. Macca u pasmebm atoMoOB M MOJNeKyy. ObITH, TOATBEPIKAAOIIHE

OCHOBHBIC HOJIQKCHY S MOJ’I@&()’MPHO ~KAHETHHAECKON TCOpUN.



Mogienst TBEPAOrO, KAAKOTO 1 razoo0pasHOrO COCTOAHHH BELIECTBA.
Kpuctaymueckne v amopgusie tena. ['paden — BHOBbIA MaTepman i HOBBIX
TeXHONOTHI., TEeXHOJOTMH NOAYIEeHAA HCKYCCTBEHHBIX anmMaszos. OObACHEHHE
CBOMCTE rasoB, *UAKOCTEH M TBEPASIX TEN HA OCHOBE MOJIOKEHHH MOJIEKYIAPHO-

- xpHeTHdeckol Teopuv. TTOBEPXHOCTHOS HATMKCHUE, CMAYMBAHKE, KAIVIULIPHbIC
sprneys. TemnoBoe pPacHiupeHue U CXKATHE. 3aBUCUMOCTH JaBIEHHA rasa oOT
00BEMA, TEMIIEPATYPHL, | |

Temrieparypa. CBsi3p TEMIEPaTyphl €O CpelHEH KUHETHHYECKOH JHEprHeH
TEIUIOBOTO JBMKEHHUS yacTull. TeMneparypHsIe nKaibl.

Buyrtpennss osueprag. CnocoObi  M3MEHEHMS BHYTDEHHEH OJHEDIHM:
‘ Temionepesava u COBEPIICHHUE paboTHL. Buapt TETLIONEPEAaqH:
TEINIOMPOBOAROCTD, KOHBEKIWA, W3AyUCHIE. BUapl TCIUIonepeAaun B IPUPOIE U
texauke. HeoOpaTAMOCTh TEINTOBBIX NPOLIECCOB.

KommaecTBo Temiothl. Y aenbAas TEIIOEMKOCTh BEHIECTBA. 1eNO0OMEH M
TEWIOBOE pasHOBecHe. 3akon HetoToHa-Puxmana. YpagHenue Tensioporo 0anadca.

IInaBnerne v OTBEP/IEBAHNE KPUCTAUIMICCKHUX BEINECTB. Y IEIbHAS TEIUIOTA
mraenenns. [TapooOpasosanne u woHaeHcauus. Menapenune. Kunenwe. YaensHas
TEIVIOTE  MapoodpascsaHusa.  3aBHCHMOCTH  TEMOEPATYPhl  KUNECHHSA  OT
arMoc(pepHoro JaBieHus. HacblIeHASIW W HEHACHINEHHSHIH nap. BiakHOCTH
BO3JIyXa.

DHeprus TOMUIMBa. Y JenbHas TEmI0Ta CTOPDaHus.

Hpranmnsr paboTsr Termossix asurateneit. KIIJ] -tennoBoro gBaraTens.
‘TernoBble ABMIATEIM W 3aIUTa OKPYKAIOMWEH cpeapl.. TeIuioBeie TNOTEPH B

TEMIOCETSX.

3aK0H COXpaHECHHS W UPCBPAUICHUS SHEPIUH B MCXAHIYECKUX M TEIUIOBBIX
IPOLECCaX.

Aemoncmpauuu.

Habmoaeune OpoyHOBCKOTO JIBHKEHHUS.

Habnronenne nudpdysnn. _~ ,

Habmonenne dBrneHnid HOBEPXHOCTHOIO HATHKEHUA, CMAYUBAHUA U
KaNWJUTAPHEIX SBJICHUHA. '

Habnxogenne 1ennosoro pacoiMperus Ten. ,

M3MeHeHHE naBleHwsl rasa npu H3IMEeHCHMH 00BbéMa W HArPEeBAHUM WA
OXJIAKICHUH. :

IIpaBuiia U3MEPEHUs TEMITEpaTyPhl.

Buapl Tennonepe/aun.

Oxna)caeHue MpuU COBEPIICHUH PAOOTEL

Harpesanme npu coBepIicHWH paboThl BHETTHAMK CHIAMH.

‘CpaBHeHUE TENIOEMKOCTEN Pa3IMMHBIX BEIIECTB.

-




Habmonerne Kunexus.

Hab6monerne nocTogHCTBA TEMIEPATY DL TIPH. [IABACHUH.

Mojeny TeINOBIX JABUTaTeNEH.

Jlabopamoprvie padomsr u onsiHbL.

OnbIThl 110 OOHAPYKEHUIO ISHCTBHUA CIIT MOJEKYJIAPHOTO IPHTSKEHUS.

OnBITH 0O BHPALIMBAHUIO KPHCTAIOB TIOBAPESHHONH COJIM WK ¢axapa.

M3Mepenne TeMTIePATyphi TIPA TOMOIMM IKHAKOCTHOTO TepMOMeTpa W
JIATURKA TEMIICPATYPHI.

Oneitel 00 HaOMOHSHUIO TEIUIOBONO PACIOHPEHHMA ra30B, KHAKOCTEH H
TBEPABIX TEIL. | |

OnpeneiieHUe TaBIeHUS BO3AYXa B OalIOHe MINPUIIA.

Hccnenosanne 3aBHCHMOCTH JaBNEHWA BO3Ayxa OT ero ob0béMa u
TEeMIICPATYPHL.

ITpoBepka TUMOTE35l JINHSHHOH 3aBUCHMOCTH JUIMHB! CTOIOMKA XKUIKOCTH B
TCPMOMETPHUCCKON TPYOKE OT TEMIIEPATYPEI. |

Habmopenne wu3MeHeHHs BHYTPEHHEH SHEPIME T2, B PE3yJIbTare
TEIUIONIEPEAAUn ¥ pabOTH BHEITHUX CHIL.

HccnepoBanpe sBjieHHs TCILIOOOMEHa 0PY CMEUIMBAHUM  XOJIOJAHOH U
ropsueli BOIHI.

Onpenenenne KOIMYECTBa TEINOTHL, IOJYICHHOTO BOOOH MpPH TEIIO00MeHe
¢ HarpeThiM METATMYCCKUAM LUATTHAPOM. |

Omnpenernenne MOLHOCTA TEIUIOBRIX HOTEPS (3aKOH Huforona-Paxmana).

Onpenerenue yAeTLHOW TEHIOEMKOCTH BELIECTRA.

Vlccnenosanrie nponecca UCHapeHus.

OnpeneiieHue OTHOCHTEILHON BIaKHOCTH BO3AYXA.

Onpeaenedne yAeAbHON TEIWIOTHI TUIABJICHUA JIB/A.

Pazpen 7. DnekTpuuecKue ¥ MATHUTHBIC ABJICHUS.

Onexrpusanust Tea. JBa pona 3JIeKTquecm}§ 3apAoB. BiaumoaeiicTeue
3apsKEHHBIX Tell 3akoH KysoHa.

DnexTpuueckoe Toie, HanpskEHHOCTE 3siekrpudeckoro nosid. [Ipmunum
CYNCPIIO3ULIWH JIEKTPRUYECKUX TTOMNe (Ha KA9eCTBEHHOM YPOBHE).

Hocurenn 3MEKTPUICCKUX 3apsAdoB. JNEMEHTAPHBIN AIEKTPUUYSCKUA 3apsl.
Crpoenne aroma. I[IpOBOJAHHKH, MM3NEKTPHKH M NOTYOPOBOAHMKH. 3aKOH
COXPaHEHKs DIIEKTPHUYCCKOTO 3apana.

DNEKTpUYECKyii TOK. YCIIOBHS CYIIECTBOBAHHA DIEKTPHUECKOr0 TOKA.
HeTounukn nocTosHHOro Toka. JleMceTBrua 3iMeKTpuiIcckoro Toka (TEIIoBoe,
XAMHAYCCKOE, MArHUTHOE). DIEKTPUYECKYH TOK B METasUIax, *KUAKOCTAX M Ta3ax.

Dnexrpuueckas nenb. Craa toka, DICKTPAYSCKOe HanpspkeHne, AMiiepMerp
H BOJITMETP B LUETH HOCTOIHHOTO TOKA. CONPOTHBICHNE IIPOBOJIHVKA, Y AENBHOE




CONPOTUBICHHAE BeliecTBA. 3akoH Oma Juig yuacTka uend. llocneaoBarensHoe u
NapaLIeNbHOE COSAMHECHYE NPoBoARRKOB. D/IC B 1enH NOCTOAHHOIO-TOKA. 3aKOH
Oma Jyis nonwoii uermmm. Ilpasuna Kupxroga. Pacduért NpOCTbiX INMEKTPAYECKUX
ueneii. Hemunelnoie 16MEHTH.

PaGota ¥ MOLHOCTE SJEKTPHUYECKOro 7Toka. 3axou . Jxoyns-Jlenna.
DrnexTpuaeckye TeT K noTpeOHTen aueKTprauecKon sneprun B ObiTy. KopoTkoe
3aMBIKAHUE. " :

[ToctostHuble  MarHUTH.  B3auMONelcTBUE  NMOCTOSHHBIX — MArHUTOB.
MarsurHoe none. MaruuTHOe Tiojle 3eMITH 1 €0 3HAYSHWe Uit KU3HU Ha 3eMie.
Ompir Dpcrena. MarnpTHoe none saekrpudeckoro  Toxa. Oneir,. Ammepa.
TlprveHene 3NEKTPOMATHUTOB B texauxe. JleficTBHE MArHMUTHOrO MOIA Ha
npoBofHAK ¢ ToxoM. Cuna Ammepa n onpeiesenne e HaUPABICHHA.
JeKTPOABAraTells HOCTOAHHOIO TOKA. VICTIONB30BAHME BJIEKTPONBHIaTecH B
TEXHUYECKUX YCT-POICTBAX B HA TPAHCIIOPTE.

Onsiths Mapazies. SBacAe EKTPOMArHATRON HHAYKIMA. Hpasuno Jenna.
DNEKTPOreHepaTop. Crocobpt  momyueHWs  JJICKTPAYCCKOM — 3HEPIUM.
OREKTPOCTAHIHN HA BO3OOHOBISEMBIX WMCTOUHUKAX SHEPIUU. JKOJOTUYECKHE
TPOGIEMbI SHEPreTUKHY. TONMUBHALE 3AEMEHTDL U 2JIEKTPOMOBHIH.

Hemoncmpann. '

DneKkTpu3alms Te.

HABa poaa 3IEKTPHUICCKMX 3apA/I0B U B3aUMOLCHCTBHE 3apHKCHEBIX TEN.

YCTpolicTBO U AEUCTBAE JIEKTPOCKOMNA.

DnexTpocraTudeckas MHIYKUASL. -

3aK0H COXpaHERUs JIEKTPHICCKHX 3apsIOB.

Mopenupopanre CWJIOBBIX JIHHMH 3MEKTPHUCCKOTC MOJS € IOMOIOBIO
OYMa)KHBEIX CYJATAHOB.

TlpoBoAHVKA ¥ AVDIEKTPUKH.

HeTournkn moCTOSHAOTO TOKA.

JeicTBis 5IEKTPUIECKOro TOKa.

DIeKTPUYECKUI TOK B XKHAKOCTH,

I'a30BEIi paspsz. '

Hsmepenne Chmibl TOKa aMnepMETPOM.

HsMepenye 3IeKTPHYECKOrO HANPSHKERHS BOILTMETPOM.

- Peoctar u marasus COnpOTUBNECHUH.

BzanmoaelicTBre noCTOAHHBIX MarHiTOB.

Mopgenuporanre HEBO3MOKHOCTH Pa3ACIEHUS TIOIOCOB MATHATA.

MogennpopaHue MarHuTHBIX TOJIEH TOCTOAHHEIX MATHUTOB.

OmnsiT 3petena.

MarnuTtHoe 1Iose ToKa. DNeKTPOMAarHuT.



JleficTBYE MarHATHOI'O MO Ha TPOBOAHHIK ¢ TOKOM.
DONeKTPOABUTATENE HOCTOAHHOTO TOKA.

Ousrter @apanes. |

IEKTPOTEHEPATOP MOCTOAHHOIO TOKA.

Jlabopanriopnsie padomysi 1 ORBINL.

OnpItel 10 HAGICOEHUKO aneKTDmauMH TEN TIpH COIPUKOCHOBEHHU M

HHIYKIHCH. |
HccnenoBanne AEHCTBHMA — DJCKTPHYECKOrO TONS  HA HPOBOIAHUKM W

JIABNICKTPHKH.
COopka W HCTEITAHUE DAEKTPUHMECKON NN IIOCTOSHHONO TOKA.
HccnenoBanue 3aBUCHMOCTH CHIIBE TOKR, NNPOTEKAICIIEr0 Yepe3 Pe3vcTop, oT

‘HANPSHKEHAA HA PE3UCTOPE W CONPOTHBIICHAS PEZUCTOPA.

OneBITel, AEMOHCTPUPYOIME 3aBUCHMOCTD 3JIEKTPATECCKOIO CONMPOTHBICHHA

MPOBOJHKMKA OT €0 JUTHHBIL, TUTOLIAAM MONEPCYHOI0 CeUeHNA B MATEpHana.
Onpenencane yACHTRHOIO CONPOTURICHHUS MPOBOAHMKA.

ITporepka mipapwna CHOXKEHNS HANPSKEHWR TpH  HOCHEAOBATEIHHOM

COC/IMHCHUH JABYX PEIHCTOPOR.
TlpoBepka mpaBmna AdA CHABL TOKa INPH [apaUIe/IbHOM COCAHHEHHH

PE3NCTOPOB.
Onpenencune 3/1C v BHYTPESHHETO COPOTUBICHI NCTOYHUKA TOKA.
[Iposepka npasun Kapxroga.

TIposepka BiroirHeHMs 3akoHa Oma 17ig nomuoi nenw:
H3yuerHue BORKTAMICPHBIX XapaKTEPUCTHK HEIMHCHHEIX B/IEMEHTOB (JIaMIIbT

HAKAJIUBAHMS WM TOMYIPOBOAHRKOBOTO AVOA).

Ornpeniencrue padoThl SACKTPYISCKOIO TOKA, UIYLIETO YEPE3 PEIUCTOP.

Onpeienenne MOMIHOCTH ICKTPUUSCKOTO TOKA, BHIIEIIACMOM Ha PE3UCTOPE.

Onpenenenne KT/ marpeparenst

HccnrienoBanse MarBiTHOTO B3aMMOAEHCTBYS TOCTOAHHbBIX MAarHATOB.

V3yuenne MaraMTHOTO O MOCTOSTHHBIX MArdUTOB NpPH MX O0BEAUHCHUY U
pa3aeseHun. ‘

HcenenoBanue JeHCTBAS JTEKTPHYSCKOTO TOKA HA MaFHI/ITHyIO c".rpenxy

OnbITE, AEMOHCTPUPYIONME 3aBUCUMOCTS CIITHl B3aUMOACHCTBHS KATYILIKY ¢
TOKOM M MAarHWTa OT CHIIBI ¥ HANPaBICHHA TOKA B KATYIUKE M OT HAMYHA
(OTCYTCTBHS) CEPACUANKA B KATYIIIKE.

Hzyuenue mefcTBUA MArHUTHONC OIS HA HPOBOJHUK C TOKOM.

Konrctpyuposanne w u3yuenue paGoThl SIeKTPOABUraTeNs.

Hamepenne KI1J] 3mexkTpoaBarareibHol yCTAHOBKY.

OuplTel 1O HCCICAOBAHUIY  ABJCHNA BJ‘IeI{TpOMElTHHTH(}ﬁ UHAYKHEAN

HACCIICIOBAHIE H3MCHEHWI 3HAUCHUS U HAPaBICHAS HHAYKITHOHHOIO TOKA.



g “p

Mogenu TBEPAOTO, JXMAKOTO H Ta3000pa3sHOro COCTOAHMIT BEILECTBA.
Kpucrammueckue u amopdueie tena. I'padeH — HOBHIA MarepHaj i HOBBIX
TexHOJMOTHHE. TEeXHONOIMH MNOIyYeHHS WCKYCCTBEHHBIX anMazoB. OObicHeHHE
CBOMCTE rasoB, JUAKOCTEN U TBEPIBIX TEJl HA OCHOBE MONOKCHUNH MOJIEKYIAPHO-
KWHETHUECKOH Teopuu. [IOBEPXHOCTHOE HATAKEHME, CMAYMBAHKE, KANUIJIAPHEIC
Apnenns. TerioBoe paciiupeHue M CKaTHE. JaBHCHMOCTh AABICHHS Ia3a OT
00BéMa, TeMIiepaTypsl.

Temmeparypa. CBsa3p TeMIEpaTypbl CO CPEAHEH KHHETHYECKOH JHEPrHcH
TETNOBOIO ABIDKEHHS 9aCTHIL. TeMIepaTypHBIE KA.

Buyrpeunss  oHeprua. (CnocoObl  W3MEHEHHA BHYTPEHHEH  OHEPrHM:
Temionepeaada " copepiicHEEe  padoTHL Buast TEIIONEPENATH ;
TEIUIOMPOBOIHOCTS, KOHBEKIMA, W3JIy4eHne. Buapl Temionepesadyd B IIPHPOJIE A
TexHuke. HeoOpaTtuMoCTs TENIOBBIX POLECCOB.

KomvuectBo TenmoTsl. YacipHAad TEIIOEMKOCTH BEIecTBa. TeniiooOMeH u
TEIJIOBOE paBHOBecHe. 3akon Hetotona-Pixmana. YpapHeHuUe TEINIOBOro daganca.

InaeieHue ¥ OTBEPIACBAHME KPUCTAITHYECKUX BEUIECTB. Y ACbHAA TEILIOTA
wiasieHus. IlapooOpasopanne u xonaeHcanus. Mcnapenue. Kunenwme. Y gensHas
TEINIOTa  MapooOpa3oBaHWE.  3aBHCHMOCTH  TEMIIECparypbl  KHNEHMS  OT
arMoc(hepHOTO JaBicHuA. HackmeHAAbid 1 HEHACHIL(CHHBIH ap. BiaxHOCTH
BO31yXa.

OHeprus TOIUHABA. Y IeNTbHas TEIIOTa CrOPaHHs.

IMparaupnsr padotsr Temmosix japurarenci. KIIJ Tenmosoro nsmrarens.
Terpioppie ABUTATENH W 3aMUMTA OKPYKalOMicH cpenbl. TernoBbie NOTEPU B
TETNOCETAX.

3aKoH COXpaHCHHUS W MPEBPAICHHA SHEPTUY B MEXAaHWTECKAX H TEIUIOBBIX
nponeccax.

Hemoncmpayuu.

Habmronerue OpOYHOBCKOTO ABVIKEHUS.

Habmoneane muddyznu.

Habmoneuwe ABJEHUW TOBEPXHOCTHOIO HATAKEHMSA, CMAYUBAHHMA H
KanVUISIPHBIX SBICHUIA. |

HaGumoienue TermoBoro pacimyupenus Tejl.

N3menenne paBneHus ra3a TpU M3MeHEHHH O0b€Ma W HArpeBaHUM MY
OXITANK TSHEH. | |

TlpaBuia n3MepeHust TeMICPaTyph.

Buam rersonepeauy.

Oxsiak/IeH1e TP COBEPIICHAM PAOOTHI.

Harpepasnwe ripu coBepiieHHY padOThi BHEUTHAMY CHIaMU.

CpaBHeHEE TeIOEMKOCTEN PA3NMUHBIX BEIICCTB.



Habmonenue xunenus.

HabmoeHue moCTOAHCTBA TeMIIEpaTyphl IPH INIABICHIN.

Mogens TemnoBsIX ABUraTeNncH.

Jlabopamophuvie padomst u ONLIHIGL.

OneiTe! 110 00HAPYIKSHHIO TSHCTBUA CHIT MOJIEKYJIAPHOTO IPUTKEHNA.

OubITH 110 BBRIPAIABAHMIO KPHCTAIUIOB [HOBAPEHHOMN COMU MITH caxapa.

Usmepenne TteMmIiepatypbl IPH TIOMOMIHM KUIAKOCTHOLO TEPMOMETpa M
JAaTIuKa TeMIepaTyphl.

Omprtel 10 HAOJIOACHUIO TEIJIOBOTO PACIUWPCHUA Ta30B, KHUIAKOCTEH W
TBEPABIX TEI.

OnpeaencHue TaBacHUs BO3/IyXa B OaJUIoHe mipuya.

Hccnenopanme 3aBHCHMOCTH  AABNCHHAA BO3Ayxa OT ¢ro ofséma u
TEMIIEpPaTyPHL.

TlpoBepka rumoTe3sl NMHCHAON 3aBUCUMOCTH JUTUHBI CTONOMKA JKHIKOCTH B
TCPMOMETPHYECKOH TPYOKE OT TEMIIEPATYPHL.

Habmosierse w3MEHCHHMS BHYTPpCHHeN »HEprHd Tena B PE3YJIbTare
TEIUIONEPEAaUH U padOTH BHEIIHWX CHIL.

HccteioBanne  ABICHMA TEIUIOO0OMEHA TIPUM CMCOTUBAHWM XOJOJHON W
FOpsTICH BOAKI.

OmnperiencHue KOJMYECTBA TETUIOTH, MOJIyUYEHHOTO BOAOH NPH TEITO0OMEHE
C HATPETHIM METAJUTHUECKHM ITATHHAPOM.

Omnpe/terieHHe MOUITHOCTH TEIUIOBLIX TOTEPh (3akoH HptoToHa-Prxmana).

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA,

Hcenenosanue mporecca ucrapeHHus. '

OnpeneeHne OTHOCUTETbHON BIAXKHOCTH BO30YXa.

OrnipejieiceHe yAeIbHON TEIIOTH THIABJICHUS J1b/a.

Pasznen 7. 3aexrpudeckyue U MArHUTHbBIE SIBJICHHSI.

Dnextpusanma Teia. JBa poja dIIEKTPAYECKMX 3apsmos. BiammoncicTsue
3apsHKEHHBIX Ten. 3akoH KyoHa.

Dnexrpudeckoe rone. Hanpsuk€HHOCTh dieKTpudeckoro noid. [lpusinun
CYNEPIO3UIAH 3IEKTPHUESCKUX HOJEN (Ha KaYECTBEHHOM YPOBHE).

HocuTenw snekTprYecKuX 3apsiaoB. DISMEHTAPHBIA SHEKTPUYSCKUR 3apan.
Crpoenue aroma. TIpoBOAHMKM, [HBICKTPUKA MW [MOXYNPOBOOHMUKH. 3aKOH
COXPaHEHMS dITEKTPHUCCKOTO 3apsijia.

OnexTprdeckuil  TOK. YCIOBHA CYMIECTBOBAHHA DJIEKTPAYECKOrO TOKA.
Herounmky nmoctoapHoro Toka. JleMcTBHS 2IEKTPHYCCKOTO TOKa (TEIUIOBOE,
XUMHYCCKOE, MArHUTHOE ). DICKTPIICCKUI TOK B METALIAX, JKUJKOCTIX U Ta3ax.

Onexrpaueckas uenb. Cujia TOKa. DNCKTPHUSCKOC HANPSHKEHHE., AMOEPMETD
¥ BOJNETMETP B IEMH MOCTOSHHOTO ToKa. COnpPOTHBIEHHE NTPOBOANMKA. Y ACIBHOE

nY




CONPOTHBIICHHUE BEIecTBa. 3akoH OMa Juia yyacTka nemu. IlocienoBarenssoe u
MapauIeibpHoe coequnacHne nposoasukos. JJC B eny NOCTOSHHOTO TOKA. 3aKOH
Oma mna nonuoi nenn. Ilpasmina Kupxroda. Pacuér npocTeiX BNEKTPHUECKUX
nenci. HenwHeHHbIE 5TEMEHTHI. |

Pabora ¥ MOIMHOCTH IMEKTPHUECKOro Toka. 3akoH J[xoyng-JleHua.
Drexkrprueckue Henu # noTpeburenyu 3neKkTpudeckoil sueprun B 0biTy. Kopotkoe
3aMBIKAHUE.

Iocrosrasie  MarHdThl.  DB3adMOJACHCTBUEC  TOCTOSHHBIX  MArHUTOB.
Marsursoe 1oje. MarauTHoe nojie 3eMiIM U €ro 3HAYeHHE JUTA KHU3HH Ha JeMJIC.
Ommir Dpcrena. MarguTaoe TONE 9NEKTpHUecKoro toxa. OneiT  Amnepa.
[lpumeHenue 5nexKTPOMArHMTOB B TexHuKe. JlelicTBe MarHMTHOTO NONA Ha
npopoaaMK ¢ ToxoM. Cuina Amiepa H oOpejiejieHHe eE HanpasiICHUA.
DNCKTPOABHTaTeNh MOCTOSHHOTO ToKa. lcmomb3opaHuwe sinexTpoasurarencii B
TEXHAYECKAX YCT-POMCTBAX U HA TPAHCIOPTE.

Ousrrer @apajes. Spienne ATEKTPOMArHHTHON wuaykouu. | Ipaswio Jlenna.
ONEKTPOreHeparop. Cnoco6nt TONYUSHUA AIICKTPHIECKOM JHCPTHM.
DAeKTPOCTAHIHM Ha BO30OHOBIAEMBIX HMCTOUHUKAX SHEPTUH. KOIOIHUCCKHE
IpOOIEMbI PHEPTETHKH. TOTIIMBHBIE 3IIEMEHTHI B SJICKTPOMOOHIIH. —

Hemoncmpayuu.

Dnektpu3auns TelL.

JBa pojia 3MeKTPRYECKIX 3apaA0B U B3aUMOACHCTBHE 3aPKCHHBIX TEII.

YeTpoiticTBO ¥ ISHCTBIEC MIEKTPOCKONA.

DNeKTPOCTATHHECKAd HHIY KIS,

3aKOH COXPAHECHUA INMEKTPUICCKUX 3aPAA0B.

MojenmMpoBaaue CHIOBBIX JHHMH JIEKTPUYECKOI0 TOIA ¢  ITOMOLIBIO
OYMAaKHEIX CYJITAHOB.

TIpOBOHUKH H JH3ISKTPUKH.

HeToasHrKH MOCTOSHHOTO TOKA.

JelicTBrst dEKTPHYECKOro TOKa.

DIEKTPAYECKAN TOK B KU/IKOCTH.

["a3oBrIi pasps.

Hsmepenue caiibl TOKA aMIIEPMETPOM.

W3sMmepeHue »IeKTPHYECKOTO HAIPSHKEHUSA BOJIBTMETPOM.

PeoctaT 1 MarasmH CONPOTHBIICHUIA.

BanmMoaelcTRre TOCTOAHHBIX MarHuTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3ACISHMS IOIOCOB MArHuTa.

MonenupoBaHue MarHATHEIX TOfieH HOCTOAHHBIX MArHUTOB.

OmnprrT Spcrexna.

MareuTHOE TIoJe TOKa., DJISKTPOMarHuT.



JleiicTeIeé MArHWTHOTO ITOJIST HAa MPOBO/HUK C TOKOM.
DNEeKTPOABUTATEND MOCTOAHHOIO TOKA.

Onerter Gapajes.

DNeKTPOreHepaTrop MOCTOSIHHOTO TOKA.

Jabepamopnuie pabomel u ONbIMGL
OnpiTeL 110 HaﬁIHOIIeHI/IIO SIACKTPHIAHHA TCNn npu CONpHKOCHOBCHHU U

WHIY KOUCH.

Hccneposanne aeHCTBHA MCKTPHYCCKOTO TOJA Ha TPOBOAHHUKHA H

TUICKTPHKH.
COopKa U UCTILITAHNE HITEKTPUYECKON HEeNU TOCTOAHHOIO TOKA.

WcenenoBaHye 3aBUCHMOCTH CHITEL TOKA, MPOTEKAIOINETO YEPE3 PE3NCTOP, OT
HaIPMOKESHUs HA PE3UCTOPE ¥ COMPOTHBICHMA PE3NCTOPA.

OnsiTel, AEMOHCTPUPYIOIIHE 3aBHCHMOCTD 3MEKTPHYECKOrO CONPOTUBIICHHA
TPOBOAHHUKA OT €0 JUIMHBL, MIOMAAd TIONEPEYHOro CEUeHH M MaTepHania.

Onpeneienye YASILHOTO CONPOTHBIICHUS IPOBO/AHUKA.

TlpoBepka mpaBmiia CIOXKEHHS HaUpDHKeHW Hpy  TIOCJICA0BATEIhHOM

COCJIMHCHUY ABYX PE3UCTOPOB.
[lporepka mpaBmiia U1 CWJIBl TOKA MPH TNAPAUIETBHOM COCAMHEHUH

PE3UCTOPOB.
Onpenenenne 3/1C v BHYTPEHHETO CONPOTUBICHHA UCTOYHNKA TOKA.
Ilporepka npasun Kupxrodga.

[Iposepka BeinoaHCHUA 3akoHa OMa A1 TIONHOM Tenn.
NzydeHue BONBTAMIICPHBIX XaPAKTEPUCTUK HEIMHEHHLIX 3JIEMEHTOR (JIaMIIbl

HaKaJIUBaHWA MTH MOYIIPOBOIHAKOBOTO THAO/A).

Onpenenenye paboThbl AMEKTPAYIESCKOro TOKA, UIYHIETO 4e€Pe3 PEFUCTOP.
Onpeneneune MOMHOCTH MTEKTPHUECKOTO TOKA, BHICIACMON HA PE3UCTOPE.
Ormpesenenne KI1]/ narpesarens.

Hccnenosarnye MarHHTHOTO B3aMMOJIEACTBIA MOCTOSHHBIX MArHHTOB.
Msygyenae MarsuTHOrO MMOJS NOCTOAHHRX MarduToB TIPH UX O0BETHHEHIH U

pazpeneHHu., | o

UccnemopaHue NeACTBIA JACKTPHICCKOrO TOKA HA MArHATHYIO CTPEIIKY.

OnpITel, IEMOHCTPHPYIOIIME 3aBACUMOCTH CHITHL B3aMMOHEHCTBHS KaTYIIKY C
TOKOM M MarHuTa OT CHWIBl M HANpaBJeHHWd TOKA B KATYINKE W OT Haludud
(oTCYTCTBUA) CepACURAKA B KATYIIKE.

Hizyuenne AelcTBUS MarHATHOrO NOJIS HA TPOBOJAHUK ¢ TOKOM.

Korctpyuporanue u nm3yueHue pabOThl MCKTPOABUT ATEIIA.

HMamepenne KT/ snexrpoBUrarensHON YCTAHOBKH.
OnbITel M0 UCCICHOBAHMIO  SABJICHWS  SNCKTPOMATHUTHOW — WHAYKIMH:

HCCCIOBAHUC W3MEHEHMH 3HaUEHuUA | HAIPABICHAA UHAYKIHOHHOIO TOKA.




8 KJIACC

KoJiHuecTBO 4acon DNEKTPOHHBIE
. HaumenopaHHe pasneioB U TEM (nudposbie)
Ne o/nt : , _ Konrpoasnbie | Ilpaxruueckue : :
HPOrpaMMbI Bcero . - o0pa3oBaTe/ibHbIC
padoTnl padoThI »
‘ pecypeel

Pa3znen 1. Teniosble aBJACHAA

1.1 ~ CrpoeHue 1 cBOfICTBA BEmecTBa 6

1.2 TenoBsie IPOLIECCHI 33 1 6.5
Hroro nio pasaeny 39
Pasaen 2. DaeKTPpHICCKHE B MATHHTHbIE SIBJICHUS

21 DekTpHEEeCKUE 3apAabl. 3apsKEHHbIE Tela 9 1
' W MX B3aUMOJIeHCTBUA

12.2 [TocTosHHDBIET 3TEKTPHIECKHH TOK 31 1 10

23 MarsuTHbIE SBICHHS 11 4

2.4 DJIEKTPOMATHHTHAS UHIYKIHS 7 1
Hroro no pazaeny 58
Paspen 3. llosTopurennto-oGofmaromuii Moay.ib

3.1 ITorTOpuTENEHO-0000MAOIIHMI MOTYIIL 5
Wroro no paspeny 5

" OBIIEE KOJMUECTBO YACOB JI0 TIPOTPAMME 102 3 22.5




_8KJIACC

Konuuectso 1acos DAEKTPOHHDbIE
Y _
‘:;H Tema ypoxa Beero KonTtpohbHbie ! HpakTnueckue ff:;:eﬂﬂﬂ :g[igzz:feﬂbﬂme
padoTnl - paborbi pecypest
OcHOBHBIE TIONIOXKEHUS MOJIEKYIAPHO-
1 KHHETHYECKOH TEOPHH ¥ UX ONIBITHBIE 1
TIOATBEPHIeHUS
2 Macca 1 pas3mep aToMOB 1 MOJIGKY 1
3 Mopnenn TBepIOro, KHOKOTO 1 |
: ra3o00pa3HOro COCTOSHUN BEIECTBA
Ypox-koupepenius "Kpucrainnaeckue U
|4 avopdasie Tena. I'paden. Ionyuenue 1
UCKYCCTREHHBIX aiMa3oB"
3 5 CMaHBALTC 1 KaOUJUIPHOCT b, i
j IloBepxHOCTHOE HATSLKEHUE
6 TemioBoe paclupeHie U CKATHE 1
7 Tennopoe nemwkenne. Temueparypa 1 |
'8 TeMIIepaTypHbIe KAkl 1
9 Brytpensnss sHeprusa # cnocoOwr eé 1 i
W3MEHEeHHs
10 Buger Tennonepenaun 1 _
Vpox-koudepenrms "HMcnonb3osanue _
11 TEIUIOBBIX CBOIICTB BELIECTB U MATEPUAJIOB B 1
uessnx sHeprocOepeskeHms”
12 KonnugecTso Tennorsl. Y aensHas 1 |
TEII0EMKOCTD




05

Ypowmcnenoaaﬁmé "TipoBepxa runoTe3sl
IUHeHHOH 3aBUCUMGCTH IJIHHbI CTONOMKA

KUAKOCTH B TEPMOMETPIYECKON TPyOKe OT
TEMIIEPATypPh"

14

VpasHeHHE TEIIOBOro Oananca.
TennooOMeH H TEIIOBOE PaBHOBECHE. 3aKOH
Hurorona—Puxmana

15

Jlaboparopras pabora "Hccnenosanne
ABJICHUA TEMNOOOMEHA [P CMELIHBAKNY
XOJI0HOH B ropsiueil Boas!"

16

Pemenue 3amad o teme "Termioodmed i
TEIJIOBOE PaBHOBECHE"

17

Jaboparopras padota "Onpezenenie
KOJTHYECTBA TEIIOTHI, TOJIYH4eHHOTO BOJOH
TPH TeIIO00MEHE ¢ HarpeThiM
METaUTHICCKAM IIHIHHIPOM "

|18

[InaBiaeHue ¥ OTBEPASBaHNE
KPHCTAINEeCKIX BeIIECTR, Y eIbHAR
TETI0TA TIJIABJIEHNS

19

Penrenue 3anau 1o teme "Iinarnenne u
OTBEPAEBAHNE KPHCTAITHUCCKUX. Ten"

| 20

JlaBoparopuas pabora "Onpenencuue
YAEIbHOH TeINOTEI TINABICHIA Nhaa"

P21

Vpok-uccnenopanie "CpaBHEHHE IIPOLIECCOB
TUIABJICHHA KPUCTARATUYCCKAX T U
pasmsirdeHus Py Harpepasny aMopdHbIX

T

22

IMapooOpa3oBaHue U KOHICHCALIHA.




Hcenapenne

Kurenne. YenpHas TENOTA
mapoo0pa3oBaHus. 3aBUCHMOCTh
TEMIIEPATYPBI KHIEHHS OT aTMOChepHOro
HaBIIEHUSA

Pemenue 3anay no teme "IlapoobpazoBanue

U KMmenne”

R

p—

S

Vpoxk-rcenenosauve "O0biacHEHUE

25 3aBHCHMOCTH TeMIePaTyph! KUICHUS OT 1 1
naBieHuA"
26 HacpiineHHbI ¥ HeHaCHIIIEHHBIH 1ap. .
i BrnaxHOCTL BO3AYXA
| BrasxHOCTE BO3AYXA U €€ U3MEPEHNE.
27 JlaGoparopuaan padora "Onpenesenne 1 i | 0.5
] OTHOCHTENBHOH BA&KHOCTH BO3AyXa" B L | |
28 Pemenyie 3anad 1o Teme "BraaxuocTs” 1 ‘ ’ ) 1|
Perenue 3aaday i aHANU3 CUTYALIYH, i —l '
29 CBSA3AHHBIX C SIBICHHAMU HCTAPEHNs U I ' |
- KOHJICHCAIHT . | } ! o ]
30 Oueprus TorwBa. Y ISAbHAS TEMIOTA | . 1 |
] cropais : S |
31 Hpunnune: paboTsl TETUIOBLIX ABATATENeH | 1 I
1 laposas TypOuna. JlBurarens BHYTPEHHErO W 1 i I \
cropaxus | | o !
33 KITJ] Temiororo IBHraTens 1 ‘ i B '
‘ y Pewenue 3a1a4 o reme "KTI/ Temiororo ] ] +
naBurarTent” ! (
35 [ Vpok-xorpepennus "Temnopsie ABUraTead 1 { ] ‘{




W 3a1UTa OKPYKarowe cpens!”

AIEKTPHIECKOTo 3apsina”

36 TemnoBbIe HOTSPH B TEIUIOCETIX

37 3ak0H COXpPaHEnNsA H IPEBPALLECHIS SHEPTUH B
B MEXAHHUYECKHX ¥ TEIUIOBBIX IPOLIECCcax
IMoAroToBka K KOHTPOsBHOH pafoTe Ho TemMe

38 "Tennosrie gpaeHus. M3menenne
arperaTHLIX COCTOSIHUM BellecTBa”
Kounrponbras pabora o teMe "Tennosnie

39 sBreHNIA. M3aMeneHue arperaTHaix
COCTOSIHUH BeIIecTBa"

40 Onextpusarms e, [IBa pona 3apsauos
VYpox-uccnenosanue "Hccienosanne

41 c1i0c000B PasIMIHBIX BEIeCTs
HA3JICKTPU30BLIBATHCA

4 BsaumMonelicTaure 3APMKCHHBIX TeIL, 3aKOH
Kynona
DsexTprueckoe nose. Hanps:xk&HHOCTD

43 anexTpudeckoro nous. [lpunmmn
CYNEPIO3UIHH NEKTPHUSCKAX NONEH

44 Hocuresnu 3IeKTpUIeCcKIX 3apaioB.
Onementapueiii 3apan. CTpoeHue aToMa

45 3aK0H COXpaHeHust sﬂempﬁqecr{oro 3apana

46 TIpoBoanUKH, AUIIEKTPHKH U

' HONYIIPOBOIHUKH

47 Vpok-koHpepeHnus "DIeKkTpusay B

MOBCEXHCBHOM XKU3HU"
: 43 Pemenye 3a7a4 0o TeMe "3aK0H COXpaHeHUA




Dnexrpuieckuil ToK. McTouHUKK

COCMMHCHNA HPOBOTHUKOB

i 49 1
| 3AECKTPUHECKOTO TOKA
| Y pOK-HMCCHAEA0OBAHNC "I/Icchenosaﬁne
50 ACHCTBHS SNMEKTPHIECKOTO NoJIA Ha 1
IIPOBOAHUKH M AU3JICKTPHKY"
51 DAEKTPUYECKHUIA TOK B METaJIaxX 1
52  DIEKTPUHECKHH TOK B XKUIKOCTIX H rasax 1
.53 DREKTPHYECKas LUelh 1
| 54 Cuna Toka. AMriepMerp 1
55 DACKTPUULCKOE HATIPSKEHNE. BohbTmeTp 1
Jlabopatopras pabota "COopka u
56 HCIBITAHNE 3IIEKTPHYECKOHN 1IerH 1
TIOCTOSIHHOTO TOKA"
57 3aBHCUMOCTE CHJIbI TOKE OT HAIIPSUKEHHUS. 1
3axon Oma [uis y4acTKa Lenu
JTaGoparopuas pabora "Uccnenosanue
sg 3aBMCUMOCTH CHJIBL TOKA, POTEKAIOIIET0 1
Hepe3 Pe3HCTOp, OT HANPKEHHUs Ha
PE3UCTOPE M CONPOTUBIICHNA PE3NCTOpa”
59 DNEKTPUICCKOE COMPOTHBICHHE. YaennHoe 1
CONPOTUBIICHHE
€0 Jlaboparopuas pabora "Onpenenerue i
: YACNBHOTO CONPOTHBISHIS IPOBOIHMAKA"
61 Pemenue 3a1a% no TeMe "NEKTPUIECKOE 1
' COTIPOTHBJICHHKE. Y IENBHOE CONPOTHBIEHHE" -
162 Penrenue 3ana4 1o Teme "3akon Oma” 1
63 ITocnenoBaTenbHOE U ﬁapannenbﬂoe 1




64

| vvﬁé{’)opﬁ‘opﬁa;ﬁ pabora ”Hpmae‘p‘xa: npasmla

CITOAKEHHA HANTPSUKEHUH MPH
TIOCIENOBATEILHOM COSIUHEHHH HBYX
pe3ucropos”

Pemmenue 3amad no Teme
"IlocrenosarenpHOE ¥ NapalieIbHOe
COEAMHEHMA TPOBOTHHKOB"

66

JlaGopatopHas pabora "[IpoBepka npasuna
I CHUILI TOKA TIPH T1apajiIeIbHOM
COeINHEHHH PE3UCTOPOB"

67

Pemenue 3a1a4 Ha npuMeneHne 3akona Oma
YIS P23JIMHHOTO COCIMHEHUs TPOBOAHHKOB

| 68

69

3/C v BHYTpeHHEE COIPOTHBICHUE
HCTOYHMKA Toka. JaxoH Oma st monHoi
aenu

Peruenue 3ana4 no teme "3/1C, BayTpenHee
COUPOTHBIIEHHE UCTOYHNKA TOKA. 3akoH OMa

IS TOAHOH e

70

JaGopaTtopuas padora "Onpenenenne I/1C
M BHYTPEHHErO COMPOTHBJICHHUS HCTOUHYKA
TOKa"

"‘71

Ilpasuna Kupxroda

172

Jlaboparopuas pabora "TIposepxa mpapun
Kupxroga"

73

Vpok-uccnenopanue "HMsyueHne BoibT-
AMITEPHBIX XaPaKTEPHCTHK HENMHEHHBIX
37eMeHTOB"

74

Pabora asexrpudeckoro Toka. MomHoCTb




3JIEKTPUHECKOTO TOKA

75

Jlaboparopras pabora "Onpenenenue
paboThl 1 MOIIHOCTH 31€KTPHIECKOro Toka"

76

3axou Jlxoyna-Jlenua. [otpeburenu
aaeKTprYeckoro Toka. KopoTkoe saMbikanue

77

VYpoxr-kordeperuusa "ObbacHenne u
NPUHIINI ACHCTBHA ZOMALTHIX
3NIeKTPOHATPERATEIbHBIX IPHOOPOB”

| 78

IMoaroToeka K KOHTpOIbECH paboTe 1o Teme
"JAEKTPHUCCKHUE 3aPsAnbl. 3apsDKEHHEIE TENa
U 1% B3auMonetictsus. ITocTroanapii
ANEKTpUUecKui ToK"

79

KonTponsxas paboTta mo Teme
"SneKTPUIECKUE 3apAAbL. 3apsKeHHbIE Tela
¥ ux B3auMoneiicTeua. IlocTosHHbIE
BNEKTPHHECKUT TOK"

86

81

TTocTogHHERIe MAHATEL. MarguTHOE [IOJIe
3emMny 1 ero 3HAUESHUES A JXW3HY Ha 3eMiie

VYpoxk-uccienosanue "H3yuenue
MArHUTHOTO MOJIS IOCTOSHHBIX MAaTHATOB
npu ux OOBETUHEHUN U PasHeieH I
Buzyanuzauust ons moCTOAHHBIX MATHATCB"

82

Omnerr Iperena. MarsutHoe noJie
ANEKTPHHECKOTO TOKA

83

Omnerr AMnepa. MarHutHoe rojie Karymku ¢
TOKOM. [IpuMeHEHHE 3IEKTPOMATHUTOB B
TEXHHKE

84

Cuna AMniepa v onipenicicHue eé




O

HAIIpaBICHUA

Pemenve 3ana4 1o Teme "Cuna Amnepa u

[Tpobnemel s3xonorud. TOIIHBHEIE
3JeMEHTH! U 37eKTpoMoouIn"

| 8 OIpeneNneHre eé HalpapIeHusI"
SNEKTPOIBUTATENE HOCTOSHHOIO TOKA.
86 Hcronp3oBanne 3JEKTPOABUrATENIEH B
TEXHHIECKMX YCTPOIICTBAX ¥ Ha TPAHCIIOPTE
' 87 Jlabopatopnas pabora "H3yuenne neficrsus
} MArHHTHOTO T0JIS HA IIPOBOTHUK C TOKOM"
88 Vpok-xoudepenmus "Tlpakrivueckoe
MPHAMEHeHNe dIeKTponBHraTeneit”
%0 Ka60paT0pH2:5{ pabora "KOHCprnpo?aHme H |
u3y4eHue paboThl JNEKTPOABUraTEsst
00 Jlaboparopuas padora "Hsmepegme KIIJT
' 3eKTPOABUIATENbHON YCTAHOBKY"
? o1 Oneiter Papases. 3ak0H IEKTPOMArHUTHOM
: yHaykunn. Ipasuno Jlenna
VYpoxk-uccnenosanue "Hccnenosanue
92 H3MEHEHHH SHAYSHHS U HATIPaBICHES
HHIYKIIHOHHOIO TOKa"
Pemenne 33024 110 TeMe "'3aK0H
93 3AEKTPOMArHUTHOH nHAyKkiMy. Hpasuno
Jlenna" - _
2nexrporeneparop. CrocoObl nosyHeHus
o 3IEKTPOIHEPTHH o
Vpox-korepernus "IMEKTPOCTAHITHE Ha
| 95 BO30GHOBNISEMBIX HCTOUHIKA SHEPTHH,




TToaroTosxa K KORTPONBHOHN paboTe 1o Teme |

IIPOIPAMME

96 . " 1
DNEKTPOMArHHTHBIE SIRISHUST :
o7 Konrpousras paborta "DnexTpoMarHUTHbIE 1
apneHs”
08 Pabota ¢ Texcramu o teme "Tennosbie |
SIBITCHIS" !
PaboTa ¢ TeKCTaMU 110 TEME
99 "INeKTPUHECKUE 3apAabl. 3apIKEHHBIE TENa | 1
7 HX B3aHMOzelcTRIE" '
' 100 Pabota ¢ Texcramu mo teme "IlocTosHHbIH !
: INEKTPUICCKHET TOK"
o1 Pabota ¢ Tekcramu 1o teme "MarauTHBIE
SIBJICHUST" L
0 Pabora ¢ TexcTaMu 1O TEME 1
y "INEKTPOMATHUTHAS HHAYKIWs |
OBIIEE KOJIMUECTBO YACOB I10 | 102 0 s |




