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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE JIOKYMEHTOB:

*®3 o1 29.12.2012 273-®3 «O6 o6pazoBanuu B Poccuiickoit deneparium»

e[Ipukas MunucrepctBa tpocBemeHuss Pocculickor ®Denepamuu  OT
31.05.2021 Ne 287 «OO6 ytBepxkaeHun (enepaibHOro TrocyJapCTBEHHOTO
00pa3oBaTEILHOTO CTaHJapTa OCHOBHOTO o011ero 00pa3oBaHUs»
(3apeructpuponan 05.07.2021 Ne 64101)

[Ipuka3 MunucrtepctBa npocseuienus Poccutickoit @enepannu Ne 568 ot
18.07.2022 “O BHeceHMM UW3MEHEHUN B (QeAepalbHbId TOCYNIapCTBEHHBIN
o0pa3oBaTeNbHbIN CTaHAAPT OCHOBHOI'O 001IEro oopasoBanus’ (3aperucTpupoBaH
17.08.2022 Ne 69675)

[Ipuka3 MununcrepctBa mnpocsemennss Poccmiickonn @epepanuu  OT
18.05.2023 Ne 370 “O0 ytBepxkaeHuu heaepaibHON 00pa30BaTeIbHOM MPOTPaMMBbI
OCHOBHOTO 00111eT0 00pazoBanus” (3apeructpuponan 12.07.2023)

*[loctanoBienne ['7TaBHOro  rocyJapCTBEHHOTO  CAHUTAPHOTO  Bpaua
Poccuiickoii ®enepanuu ot 28 centsops 2020 r. Ne 28 «O6 yrepxaenun CanlluH
2.4.2.3648-20 «CaHUTapHOAMTUIEMHUOJIOTUUECKIE TpPEOOBaHUSI K OpraHU3AINH
BOCITUTAHUS U 00YUYEHUS, OTJBIXA U O3J0POBJICHHS IETEH U MOJIOJCKI,;

*YcraB MAOY JIUT (28.07.2023r)

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYaIOIIMXCS W OpPTraHU3alMI0 H3yUYCHUS
bu3MKKM Ha JAESITENBHOCTHON OCHOBE. B mporpamme mo (Qu3uKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIllpeIMETHBIM pe3yJibTaTaM OOy4eHUSs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma mo u3uke ycTaHaBIMBAET paclpeesieHue yaeOHOro MaTepuana
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

®du3rka SBISIETCS CUCTEMOOOPA3YIOIIHNM JJIsl €CTECTBEHHO-HAYYHBIX YICOHBIX
PEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, OMOoIoTnel, acTpoHOMHEH U (prU3HUecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEJOCTaBIseT HauboJee sICHbIC
oOpaslbl MPUMEHEHUsI HAYYHOTO METOJa MO3HaHUA, TO €CTh CI0c0o0a MOJydYeHHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.



OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUSI B CTPYKTYpe O0OIIero
oOpa3oBaHUsS COCTOWT B (POPMUPOBAHUHM €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH H
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenue @usuku Ha 0a30BOM YypOBHE MpEIOJiaraeT OBJaJCHHE
CJIIEIYIOUUMU KOMIETEHTHOCTAMH, XapaKTepPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
TPaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS;

e HHTEPIPETHPOBATH  JIAHHBIE U HCHOJB30BaTh  HAy4YHbIE
JIOKa3aTeNIbCTBA JIJIsl TOJIYYE€HHS BBHIBOJIOB.

[lenn wusyuyeHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpeneneasl B Konmenmuum mpenomaBanus ydeOHOTo mpenMera «Duszmka» B
oOpa3zoBarenbHbIX opraHusamusx Poccuiickoit ®Denepainuu, peanu3yroImX
OCHOBHBIE  00I11€00pa30BaTEeIbHbIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Konnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyyenus pusmkm:

e TMpuoOpeTEeHHWE HUHTEepeca W CTPEeMJICHUS OOYyYalolUXCsi K HaydHOMY
U3YYCHUIO TPUPOJbI, PA3BUTUE HMX HMHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (pOopMUpOBaHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (opmMupoBanue mpencTaBICHUNA O pONMM (PU3UKHU JJIS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  TMPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHAIIBHON JICSITEIPHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IMOJATOTOBKA K
JanbHenIIeMy 00y4eHHI0 B 9TOM HaIPaBJICHUH.

JlocTmkeHne 3THX Iejiel mporpamMMbl 10 (U3WKE Ha YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e TmpuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SBICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUN;

e OCBOGHHE METOJOB pEIICHUS MPOCTEHIMMX pacu€THRIX 3a7a4 ¢
WCITOJIb30BAaHUEM buzngecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;



e pa3BUTHE YMEHUU HAOIIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI H  AKCHEPUMEHTAIBHBIC HCCIEAOBAHHUS C
WCITOJIb30BAHUEM U3MEPUTEITHHBIX TPHOOPOB;

e OCBOCHHE TPUEMOB pabOTHI ¢ WHPOpPMaIEH (PUINIECKOTO COACPIKAHMUSA,
BKJItOUasi THPOPMAITIO O COBPEMEHHBIX JOCTHKCHHUSIX (U3UKH, aHAIN3 U
KPUTUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO CO cdepamu MPoPECCUOHAITBHON NEITeIbHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (PU3MUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus OTBOAUTCA B 8§ Kjacce — 68 yacoB (2 yaca B HEJENIO).

COJEP)XAHUE OBYUYEHUA
8 KIIACC

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3sMmepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE T0JIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISIPHO--KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemMneparypel €O CKOPOCTBIO TEIJIOBOIO JIBH)KECHHMSI
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH »HEpPruu:
TerJIonepeaaya u coBepiieHre padboTel. Buasl Temionepenaun: TemIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonnuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BeleCTBa. TermaooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcaiusa. HMcmapenuwe. Kumenue. YiaenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIABJICHMUS.

BnaxnocTs BO3ayXa.

OHeprus TOILIMBA. Y eNbHAas TEIUIOTa CrOPaHusl.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBJICHUN CMaYMBaHMS U KAIMJUIAPHBIX SBJICHH.
HaOmnroieHre TEII0BOTro paciupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a Mpu U3MEHCHHU O00bEMa W HArpeBaHUM HIIH
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue nipu coBepIiieHHH pabOThI BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmoienue nocTostHCTBa TeMIEpATyphl PU TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOIEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJIOHE HITPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs BHYTPEHHEH DJHEpPruu Tejla B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanne sBICHHUS] TEIJIOOOMEHA TPH CMEIIMBAHWHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIaBICHUS JIbJIA.

JlaBJieHune :KMJAKOCTEH U ra3oB.

JlaBnenue rasza. 3aBUCUMOCTb JABJICHUS Ta3a OT 00BEMa, TeMIeEpaTyphbl.
[lepenaya naBrneHus: TBEPABIMHU TellaMU, )XKHJIKOCTAMHU U razamu. 3akoH [lackans.
[THeBMaTHUeCcKHe MaIIUHBL. 3aBHCUMOCTH JaBJICHHUS JKUIKOCTH OT TIyOWHBI.



['mppocrarnueckuii  mapagokc. CooOwmaromuecss cocyapl. ['mapaBiaudeckue
MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3QylmHOW oOosouku 3emiu. OnbiT Toppuuemu. M3mepeHue armocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUIKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [napanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBiaeHUs )KUAKOCTBHIO U Ta30M.

Coobmiaroiuecst COCybl.

['mapaBauueckuii mpecc.

[TposiBnenue nefcTBUs aTMOCHEPHOTO JTaBICHMUS.

3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YacTu Tema
Y TUIOTHOCTH >KHUJIKOCTH.
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PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YCJOBHE IUIaBaHUS TEJI: JIABAHUE WJIH MTOTPYKEHHE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TFIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBL, JEHCTBYIOIIEN Ha TEIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJla U OT TJIIOTHOCTH KHUJIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U

OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

DJIEKTPUYECKHE U MATHUTHBIC SIBJICHHS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aummonelcTsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI/I0B U PACCTOSHHS MEXK]Y TEJIaMH).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU AEKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOJHUKM U JUPJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcreaa. MarouTHOE MOJIE AIEKTPUUYECKOTO TOKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMU. [IpaBumno Jlenia.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJTIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiia CIHOXKEHHUS HAIPSHKEHUH IIPU  MOCJIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3JieJICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHue neicTBUS MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs W HANpPABJICHHWS HHAYKIMOHHOIO
TOKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKyM HA ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIEHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX

pe3ynbTaTOB.

B pesynbrare n3ydyenust Gu3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus

y oOyuaromierocst 6ynyT copMUpOBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YJIbTAThI B

YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

e — MNPOSABJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKON
(u3nUecKol HayKH;

e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e —TOTOBHOCTb K aKTUBHOMY YYacCTHUIO B 00CYX JACHUHU OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

e — OCO3HAHHE BAXKHOCTU MOPATBHO--3TUYECKHX MPUHIUIOB B AEATEIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

e — BOCIHPHUATHE ICTETUYECKUX KAYECTB (PM3MUECKOM HAyKH: €€ TapMOHMYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

e — OCO3HAHHE IEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAaHHUSI MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEWILIEW COCTAaBJISIOLICH
KYJbTYpBHI;

e — pa3BUTHE HAy4HOH JIIOOO3HATENBHOCTH, MHTEpPEca K MCCIeI0BaTEIbCKON
NEeATEIIbHOCTH;

S) ¢opmupoBaHMs  KYJBTYPBI  3I0pOBbS H  IMOLMOHAJILHOIO
Os1aromoJry4ust:
e — OCO3HaHME IIEHHOCTH Oe30macHoro oOpas3a >KHM3HHM B COBPEMEHHOM

TCXHOJOITMYCCKOM MHPC, BAXKXHOCTU IIPABHII 0e301acHoro IHOBCACHHUA Ha



TPaHCTIOPTE, HA JIOpOraxX, C AJICKTPUUECKHUM U TEIUIOBBIM 000PYIOBAaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e —c(opMHPOBAaHHOCTH HaBBIKA peIICKCUH, TPU3HAHUE CBOETO MPaBa Ha OIHUOKY
Y TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

e — AKTMBHOE Yy4YacTHE€ B PCIICHUH MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alluM, TOpoJia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOMN HAMPaBICHHOCTH, TPEOYIOIIHUX B TOM YHCJIE U PU3HMUECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3YyUCHHIO NMPODECCHil, CBA3aHHBIX C (PHU3UKOM;

7) IKOJIOTH4eCKOr0 BOCIIMTAHUSA :

e — OpHUEHTAIMSl HAa MpPUMEHEHHE (PU3NUECKUX 3HAHWU Ui pElIeHus 3ajiad B
o0JIacTH OKpY’Kalolllel cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKU UX
BO3MOYKHBIX TMMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e — OCO3HaHHE IJ100aJILHOTO XapakTepa JKOJOTHYSCKHX MpoOjeM M IyTeH HX
pellIeHus;

8) amanTanum K U3MEHSIOIIMMCH YCJIOBHUSIM COLMAJBLHOM U NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIMIOJIHEHUU HUCCICIOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPYTUX;

e — TIOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH YE€pe3 IMPAKTUUYECKYIO
NESITEIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJIeU, TIOHSATHSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JacTH
busuKy;

e — IUTAHUPOBAHUE CBOETO PAa3BUTHS B NPHUOOPETCHHHM HOBBIX (HHU3UUCCKHUX
3HAHUM;

e — CTpPEMJICHHE aHAJIU3UPOBATH U BBISBIISATH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUII;

e — OLEHKA CBOMX JEWCTBUH C YYETOM BIMSAHHS Ha OKPYXKAIOIIYI0 Cpexdy,
BO3MOXKHBIX TJ100aJIbHBIX TTOCIIECICTBHUM.

METANPEAMETHBIE PE3YJIbTATDI

B pe3ynbrare ocBOSHHs IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyyaromerocs OyayT chopMuUpoBaHBl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YI€OHbIE TCHUCTBUS,



KOMMYHHUKATHBHbIE  yHUBEpCaJlbHbIE  y4eOHblE  JCWUCTBUSA, PETYISATHUBHbBIC
yHHUBEpCaJbHbIC yUeOHbIE TEUCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJIAITh W XapaKTEpHU30BaTh CYLIECTBEHHBIE TMpPHU3HAKU OOBEKTOB
(ssBIIEHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpUBAeMbIX (aKTax,
JAaHHBIX U HAOJIIOJIEHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSM;
BBISIBJISITH NIPUYUHHO--CJICICTBEHHBIE CBS3M MPU H3yYEHUH (PU3NIECKUX
SIBIICHUI U TIPOIIECCOB, JIENATh BHIBOABI C UCIIOJIb30BAHUEM JICTyKTUBHBIX
WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelIeHus: yueOHON pu3ndeckoi 3a1aun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

UCITOJIB30BATh BOIPOCHI KaK HCCIIEN0OBATENBCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIOKHBIN
(GU3MYECKU JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh 000OIIEHUSI U BBIBOABI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIlee pa3BUTHE  (UBHUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEINONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSATh Pa3IMIHBIC METOJbI, HHCTPYMEHTBI U 3aIpOChI TIPH TTOUCKE H
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEMIOKEHHOW Y4eOHOU
(bU3UYECKOM 3a7a9H;

aHATM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY  TPEICTABICHHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIlaeMbie 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAITASMH.



KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

B X0JIe OOCYXJCeHHs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00OCYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHUE 3a/layd U TOJJEp KaHHe
OJ1arokenaTeIbHOCTH OOIICHNUS;

COMNOCTABJISITh CBOM CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
Juasnora, OOHaApPYXKUBATh PA3IMIUE U CXOACTBO IMO3UITUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO MPENICTABISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThI IpH PEIIEHUH KOHKPETHON (PU3UUYECKON MPOOIIEMBI;

MPUHUMATh 11€JId COBMECTHOM AESTENBHOCTH, OPTAaHU30BBIBAThH JIEHCTBUS
no e€¢ JOCTIKEHHMIO: paclpelensTh pOiH, OOCYXKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJBKUX JIFOACH;
BBITIOJTHATH CBOIO YacTh pabOThI, IOCTUTrasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HaITPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS C IPYTUMU YWICHAMU
KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIC YHUBeEPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3NUecKUX 3HaHU;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPUHATUS  pEILICHUN
(MHIMBUAYaATbHOE, NMPHUHSITHE PEIICHUs B TPYIIE, NMPUHATHE PpPEIICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHus: (pU3nuecKon 3a1auu Win
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijiaraeMble BAPUAHTHI pEIICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJJIEKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIKEHUS (HEIOCTHIKEHHS) PE3yJIbTaTOB
NeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(GU3MYECKOT0 WCCICAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX



OOCTOATENBCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb c€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIIopa WM JUCKYCCHU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyToro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIty oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAUIMYECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/IyXa, TEMIIEpaTypa, BHYTPEHHSS DHEPTHs, COOOIIAIOIIUECS COCYIbI,
TEILIOBOM JIBUTATEb, 3JIEMEHTaPHbIN BJIEKTPUUECKUI 3apsiz,
AJEKTPUYECKOE TI0JIe, TMPOBOJAHUKU H JAUIJIEKTPUKH, IOCTOSHHBIN
AIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznmuuarh sBieHus (auddy3us, TEII0BOS ABMKCHHE YaCTHI] BEIICCTRBA,
TEIUIOBOE PACIIMPEHUE U CXKATUE, TEIUIONEPEIaya, TEIIOBOEC PABHOBECHE,
CMAuMBAaHWE, KANWUSAPHbIE  SBJIECHUS, WCIAPECHUE, KOHICHCAaLus,
MJIaBJICHUE, KpHUcTauin3anus (OTBepJ/ieBaHuE), KUIEHUE, Terulonepenaayda
(TETIOMPOBOHOCTh, KOHBEKIMSA, W3JydeHHUE), IMepenada J1aBicHUs
KUJIKOCTSIMH MW razamMu, armMocdepHOe aBjiCHHE, IUIaBaHUE Tel,
AJIEKTPU3ALUA TEJ, B3aUMOJECHUCTBHUE 3aAPSI0B, JEUCTBUSA DIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MArHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMAarHuTHAsE UHIYKITUS)
[0 OIMCAHUID HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MYECKUX SBICHUN B
OKpY)KalollleM MHpE, B TOM dHCie (U3NUYECKUE SIBJICHUS B TMPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KANWUISAPHBIE SBJICHUS B TMPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sBJICHUST B aTMocepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Apeiid Moa0CoB, pOJIb MATHUTHOTO TTOJIS JUIS )KU3HU Ha 3eMIie,
MOJIIPHOE CHUSIHUE, NPU OTOM MEPEBOAUTH MPAKTUYECKYHO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;



OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (U3NUYECKUE SIBJICHHUS, UCIIOJIb3YS
dusznyeckre BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHus, YJENbHas TEIJIoTa
CTOpaHHs TOIIMBA, KOA()(UIMEHT TOJE3HOr0 JEHCTBUS TEIIOBOU
MalluHbl, OTHOCUTEIbHAS BJIAXHOCTb BO3/yXa, HABJIEHUE (KUIKOCTH,
raza), BBITAJIKMBAIOIIAs CuUJIA, OJJCKTPUYECKUU 3apsj, cuila TOKa,
IEKTPUYECKOE HAIPSHKEHUE, CONPOTUBICHHUE NPOBOJHUKA, YJIEIbHOE
COIPOTHBIIEHUE BELIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA),
IIPU OMMCAHUU MTPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBbIX
BEJIMYMH, OOO3HAUEHUS W €IUWHULBI (PU3NYECKUX BEJIIMYMH, HAXOAMTH
(GopMybl, CBS3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTh I'padUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKHUX
BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETHYECKOW TEOPUH
CTPOCHMS BeEIIeCTBA, 3akOoH Ilackans, 3akoH ApxuMena, NPUHIUIT
CYNEpHO3ULIMUA ToJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH Oma g ywyacTka 1enu, 3akoH JDkoyms—JIeHna, 3akoH
COXpaHEHUs SHEPTUH, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
Y 3aIIMCBHIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTYallM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4EeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCHOJb3YyS 3aKOHBI U
dbopMyIibl, cBsI3bIBaOLME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a
YCJIOBHUSL 3aJladyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIs  peIleHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEeoOXoauMble JUisi €€ peuleHus, MPOBOAUTH Pacu€éThl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEIIMTh MPH MOMOIIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEANOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEIEHNUS UCCIIEI0BAHUS, JEIaTh BBIBOJBI,

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3nyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCTBIBAHUS U



HarpeBaHusi MPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYPhl KUIKOCTH U
Iomaau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TE€I W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX I[IOJE€H ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJs HAa NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpPMYyIUPOBATH
pOBEpsSEMbIE MPENOI0KEHHS, COOUPATh YCTAaHOBKY W3 MPEAJI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHUJIBI TOKA, HANpPSHKEHUS C HCIOIb30BAHUEM AHAIOTOBBIX
npuOOPOB M JATYMKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUI ¢ yUETOM 3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOIN BEIMUUHBI OT
JPYToM C UCTIOb30BAHUEM MPSAMBIX U3MEPEHUH (BBITAIKUBAIOIIEH CUIIBI OT
o0b€Ma TMOrpy>KEHHOM 4YacTh Tejda W OT IUIOTHOCTU >KUAKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTHU T€Ja, OT IIIyOMHBI, HA KOTOPYIO MOTPY>KEHO
TEJI0, YCIIOBHI IIJIABAHUS TEJI, 3aBUCUMOCTDh COINPOTUBIICHUS MTPOBOJHUKA
OT €ro JUIMHBIL, IUIOIIAAU TIONEPEYHOr0 CEYEHHs U YAEIBHOIO
CONMPOTHUBJIEHUS] BEIECTBA IMPOBOJHMKA, CHJIbl TOKa, HIYIIETO Yepes3
NPOBOJHUK, OT  HaNpsOHKEHUs HAa  NPOBOAHHUKE,  HCCIEAOBAHUE
NOCJIEAOBATENbHOIO U  MapaJljIeIbHOTO COEIUHEHUM MPOBOJHUKOB):
IJIAHUPOBATh  MCCIIEIOBaHUE, COOUpaTh YCTAHOBKY U  BBINOJHSATH
U3MEpPEHUs, CIeysl MPEIJIOKEHHOMY TIUIaHy, (UKCUPOBATH PE3YJIbTaThI
MOJIy4YeHHOW 3aBUCHMOCTH B BHJI€ TaOIHIl U TpaUKOB, J€1aTh BBIBOJIBI IO
pe3yJibTaTam UCCIEN0BaHNS;

MPOBOJUTh KOCBEHHbIE U3MepeHUus (u3ndeckux BeauduH (yaelbHas
TEIUIOEMKOCTh BEIIECTBA, JIaBJICHUE BO3/AYyXa, BBITAJIKMBAIONIAS CHIIA,
JNEUCTBYIOLIasE HA TOTPYKEHHOE B IKUIAKOCTH TEJIO, COMPOTUBICHUE
MPOBOJIHUKA, padOTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA): IMJIAHUPOBATH
U3MEpEeHUs, CcoOHUpaTh  IKCHEPUMEHTAIbHYIO  YCTaHOBKY,  CIEAys
MPEVIOKEHHOW UHCTPYKIIUU, U BEIYUCIISATh 3HAUEHUE BEJIMUUHBIL;
COOJTI0IaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOPHBIM
000opy1I0BaHUEM;

yYKa3bIBaTh MPUHIUIBI JACUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
COOOIIAIOTNECS COCY/IbI, OapoMeTp;

XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMCAHUsA (B TOM YHCJIE: CUCTEMA
OTOILUICHHS JIOMOB, TUTPOMETP, YCTPOMCTBO BOJONPOBOJIA,



TUAPABIMYECKUA Mpecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HacOC,
apeoMeTp, TMmapoBas TypOWMHa, aMIepMeTp, BOJBTMETP, CUETUHK
ANEKTPUYECKOU DHEPIUH, AIEKTPOOCBETUTEIIBHBIC puOOPHI,
HarpeBaTelIbHbIe  AJIEKTPONPUOOPHI (npumepsr), ANEKTPUUECKUE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIONIB3YSl 3HAHMUA O CBOWCTBaxX (M3MUYECKUX SIBICHUN U HEOOXOIUMBIC
dusznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M U3MEPHUTEIIbHbBIC
npUOOPHI IO CXEMaM M CXEMAaTHUYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, IICUXPOMETP, TUIPOMETP, IBUTATENIb BHYTPEHHEIO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUECKHX LIENel C
MOCJIEIOBATEIbHBIM U NAPAJIEIbHBIM COCTUHEHUEM 3JIEMEHTOB, pa3anyast
yCIIOBHBbIE 0003HAYEHHUSI JIEMEHTOB JIEKTPUUECKUX LICTIEH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
NPAKTUYECKOTO HCIOIb30BaHUS (PU3MYECKUX 3HAHUW B TOBCEIHEBHOMN
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEN CPEJIE;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
WHTepHeTe, Ha OCHOBE MMEIOUIMXCS 3HAaHUH M MYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISTH HHPOPMALIHIO, KOTOPAs! ABJISIETCS
MPOTUBOPEYUBOU HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

WCITIOJIB30BATh MPHU BBHIMOJHEHUN YUCOHBIX 33/IaHUI HAYYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro CoAepKaHus, CIIPaBOYHbIE MaTEPHUAJIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeodpazoBanusi ”HGOPMAIIUU U3 OJTHONU 3HAKOBOUW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHHUS,
0006mass wmHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
CoJIep>KaHusl, B TOM YHCJIE MyOIMYHO MPEACTABIATH PE3YJIbTaThl IPOESKTHOU
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
U3YYEHHBIM TOHATUIHBIMN anmapar Kypca (U3UMKH, CONPOBOXKIAThH
BBICTYIJIEHUE NTPE3EHTALUEN;

IpPU  BBHITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (DU3UIECKUX
MPOLIECCOB pacHpeliesaTh O0A3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBHIMOJHEHUEM IUIaHa EUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBAThb COOCTBEHHBIM BKJIAI B
JEeATEIbHOCTh IPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMOICHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.



8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUS
bubmuorexa [JOK
11 7 5
(CTpocHHe H CBOHCTBA BeLICCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 22 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 27
Paznen 2. /laBjieHne KMAKOCTEH U ra3oB
2.1 ‘ JlaBlIleHHE )KUIKOCTEH U ra30B 5
29 JleicTBue )KUAKOCTEH 1 ra30B Ha 5 1
' TIOTPYKCHHOE B HHUX TEJIO
Hroro no paszneny 10
Paznen 3. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
31 DJNIeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tella 5 1 3 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
3.2 IT i 7 18 1 6
OCTOAHHBIH STCKTPIACCIAM TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
3.3 M 5 1 2
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
Hroro 29
PesepBHOE Bpemst 2
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OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 16
8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
undpposbIie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue p
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mopaenu TBEpAOro, JKUAKOTO U
razo000pa3HOro COCTOSTHUN BEIIECTBA.
3 OOBSICHEHHE CBOICTB TBEPIOTO, KUIKOTO U 1 bubmorexa HOK
1‘0 ’ https://m.edsoo.ru/ff0a540e
ra3000pa3HOro COCTOSIHUI BEIIeCTBa Ha
ocHoBe noJjoxennit MKT
bu6mmoteka IIOK
4 K 1
PHCTAILIHHCCKHC 1 aMOPPHBIC T2 https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWUISIPHOCTb. 1 bubmuoreka [IOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
5 Temneparypa. CBs13b TeMIepaTypsl O 1
CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS YaCTHII
7 Buytpennsist sneprust. CriocoObl H3MEHEHUs 1 bu6muoreka [JOK

BHYTpPEHHEN 3HEpPIrun

https://m.edsoo.ru/ff0a5c60
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bubnunorexa LIOK

8 Bugte erionepefasin https://m.edsoo.ru/ff0a6412
VYpoxk-kondepenuus "[Ipakruueckoe
9 anonwoi;l)de feHJIOBIIjIX CBOICTB BEILIECTB bubmorexa LIOK
https://m.edsoo.ru/ff0a65c0
¥ MaTepHaJIOB B LEJIAX dHEprocoepexeHus"
10 KoauuecTBo TemnoTel. Y acnbHAs bubnunoreka LIOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
11 YpaBHeHue TeII0Boro 6agaHca. bubnmnoreka HOK
TernnooOMeH u TEI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas padota "HcciaenoBanue
12 }IBJ'IeIfI/IH Tznn0§6MeHa pu CMIe[LuI/IBaHI/H/I bubmmorexa [JOK
N . " https://m.edso0.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeid BOABI
Pacuer konnuecTBa TEIIOTHI,
13 HEO0OXOMMOTr0 JIJIsI HarpeBaHUs Tena U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
14 JlaGopaTtopHast pabota "Onpenenenue bubnnorexa [JOK
yEIbHON TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0
15 OHeprus TOIUIMBA. Y ieibHasl TEMI0Ta bubmuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[TnaBneHue u OTBEpAECBaHHE
16 KPUCTAITUTYECKHIX IT):JI. VYaenvHas TemioTa brbmmorexa LTOK
https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
17 JlaGopaTtopHast pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
18 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoteka [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
19 Kunenue. Y aenbHas Temiora but6mmorekxa [IOK

Hapoo6pa30BaHH51 1 KOHACHCAINHU.

https://m.edsoo.ru/ff0a786¢
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3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT
aTMOC(EpPHOTO AABICHHUS

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota

bu6nmoreka [IOK

20 "OnpeneieHrne OTHOCUTEIBHOM BIaXKHOCTH
PeAes https://m.eds00.ru/ff0a7628
BO3/yXa
21 Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO3JIyXa
22 TemnoBoe pacIIupeHne U CKATUE bubnnorexa LHOK
p p https://m.edsoo.ru/ff0a5a26
[TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
23 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO
CropaHus
24 KII[ rerioBoro asuratens. TernaoBsie bubmmoreka [JOK
JIBUTaTEIM U 3alIUTa OKpyKarouel cpeabl https://m.edsoo.ru/ff0a7c7c
o5 3aKOH COXpaHCHHSI U TIPEBPAICHHS SHEPTUN
B TETUIOBBIX ITPOIEccax
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
26 "TennoBrle aBiIeHuA. M3MeHenune bubmorexa LIOK
N | https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BeIllecTBa
KonrtponsHas padora no teme "Tennobbie
27 saBieHus. I3MeHeHne arperaTHBIX bubnmorexa IOK
N " P https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BelllecTBa
[asnenue raza. [lepenaua naBneHus bubmuoreka [IOK
28 TBEPJBIMH TEJIAMH, KUJIKOCTIMHU U Ta3aMH. https://m.edsoo.ru/ff0a2376;
3akoH ITackansg https://m.edsoo.ru/ff0a25b0
29 JlaBlieHME B )KUJIKOCTH U Ta3e, BBI3BAHHOC bubnunorexa LIOK

HeﬁCTBHeM CHIJIBI TSAXECTHU

https://m.edsoo.ru/ff0a2718
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bubnunorexa LIOK

30 Coo0 e
OODTIRHOIMEEH COCY AR https://m.edsoo0.ru/ff0a2970
31 ['mapaBnuyecKkre MalIuHEbI. bubnunoreka LIOK
I'mapaBanyeckuit mpecc https://m.edsoo.ru/ff0a3136
ATtmocdeproe nasnenue. M3mepenue bubnuoreka [JOK
32 atmochepHoro nasieaus. ONbIT https://m.edsoo.ru/ff0a2b5a;
Toppuyeinu https://m.edsoo.ru/ff0a2da8
33 JleficTBUE KUAKOCTH U raza Ha bubmuorexa [{OK
MOTpyKeHHOEe B HUX Teno. Cuiia Apxumena https://m.edsoo.ru/ff0a3276
JIaGoparopHas pabora "Onpenenenue
34 BLITanKI/IBZ}O epﬁ CHITBI efli)CTB TOIleH Ha bubmmorexa [JOK
n A y" B https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJKOCTb
JlaboparopHas padota "Hccienoanue
35 BaBI/ICI:/IMO(I:J)TI/I Bgca TeJa B BOJIE OT 00bema bubmmorexa [JOK
. A " https://m.edsoo.ru/ff0a3514
MOTPYKEHHOHU B )KHJIKOCTh YaCTH Tela
[TnaBanue ten. JlaboparopHas pabora bubnnorexa [JOK
36 " n
Koncrpyuposanue apeomerpa https://m.edsoo.ru/ff0a3a96
37 KonrtponsHas padora no teme "/laBnenue
SKUJIKOCTEHN U ra3oB"
DneKTpHu3aus Tell TpeHUeM, HHyKIUeH,
38 CONPUKOCHOBEHMEM. JIBa pona
ANEKTPUUYECKUX 3aPsI0B
39 Hocwurenu 35ekTpuvecKux 3apsiaoB.
DnemeHTapHbId 3apsia. CTpoeHue aroMa
40 B3aumoneiicTBre 3apsiKeHHBIX TeNl. 3aKOH bubmmoreka [JOK

Kynona

https://m.edsoo.ru/ff0a87e4
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Onexrpuueckoe nojie. HanmpspkeHHOCTD

41 3EeKTpUYecKOro nojs. [IpuHmmun bubmorexa LIOK
p -yt . https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3UINH SJIEKTPUUECKUX TOJIEH
42 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnuoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
43 Penienue 3a1a4 Ha NPUMEHEHUE CBOWCTB bubnmnoreka HOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUS €0
44 cyiecTBoBanus. cTouHUKH bubnunoreka LIOK
3JIEKTPUYECKOTO TOKA. DJIEKTPUUECKUN TOK https://m.edsoo.ru/ff0a95a4
B MeTaJljIaX, )KHUJIKOCTSAX U ra3ax
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
45 UccnegoBanue "/eiicTBUE 2JEKTPUUESCKOTO bubmorexa OK
A P | https://m.edsoo.ru/ff0a96b2
T0JIs1 HA TIPOBOJIHUKU U AUDJICKTPUKHU
46 DIIEKTPUUYECKHUI TOK B METAJLIaX, bubnnorexa [JOK
JKHJIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
47 DJeKTpuyecKas 1enb U €€ COCTaBHbIE YaCTH
Cwiia Toka. JlabopaTtopHas pabora bubmuoreka [IOK
48 " " 0.5
H3mepenne u peryampoBaHue CHIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DeKTpuuecKoe HarpshkeHue. BonbTmeTp.
49 JlaboparopHas pabota "M3mepenue u 0.5 bubmmorexa LIOK
PaTopHai p f) ' https://m.edsoo.ru/ff0ade14
peryaupoBaHue HaPsHKEHUS
50 ConpoTHBieHNE NPOBOAHUKA. Y AEIBHOE bubnnorexa [JOK
COIPOTUBIICHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCUMOCTh
51 ANEKTPUYECKOTO COITPOTUBIICHUS 1 bubnuotexa [JOK

MPOBOJIHUKA OT €0 JUIMHBI, TIJIOIATN
MONEPEYHOr0 CeYeHusl U maTepuaa”

https://m.edsoo.ru/ff0aa738
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3aBHCHMOCTE CHJIbI TOKA OT HaIpsKCHUA.

bubnunoreka LIOK

52 3akon Oma Jy1s yyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlaboparopHnas pabota "Hccienoanue
53 3aBHCUMOCTH CHJIbI TOKA, UYIIETO YEPE3 bubnmnoreka HOK
pEe3UCTOP, OT CONMPOTUBIICHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
54 [TocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka npaBuina
55 CJI0’KEHHUSI HAPSKEHUH MpU bubmmoreka [JOK
MOCJIEIOBATEIbHOM COEIUHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHas pabota "IIpoBepka npaBuina
56 JUTS CEIJ'IBI IS)FOKa ipn napanJP;enLIP;OM ’ bubmmorexa [IOK
. https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
57 Pemenue 3amau Ha mpumeHenue 3akoHa Oma bubmuorexka [IOK
JUISL PA3JIMYHOTO COEAMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
58 PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnmnorexa [JOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
paboThI ¥ MOLTHOCTH JIEKTPUUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
[ToaroroBka Kk KOHTPOJIBHOM padoTe
60 "DnekTpuuecKue 3apsabl. 3apsLKEHHbBIC Tena
U uX B3aumoaeucTBus. ITocToSHHBIN
ANEKTPUYECKUI TOK"
61 KonTponbhas pabota no teme bubmuoteka [IOK

"DnekTpuuecKue 3apsabl. 3apsHKCHHbBIC Tena

https://m.edsoo.ru/ff0abea8
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U uX B3aumoacucTBus. ITocTOSHHBIN
3IEKTPUYECKUM TOK"

62

63

64

ITocTossHAEBIC MAarHUTHI, UX B3aMMOJICHCTBHE.
Uccnenosanue "U3yuenue nosei
HOCTOSIHHBIX MAarHuToB"

MaruutHoe nojie. MarHuTHOE I10JI€ 3eMIIU U
€ro 3HadyeHue I )KU3HU Ha 3emiie

OnbIT OpcTeaa. MarautHoe nose
3JICKTPUIECKOTO TOKa MarHuTHOE ToJIe
Karymku ¢ TokoMm.[Ipumenenue
3JICKTPOMArHUTOB B TEXHUKE

bubnmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0acld?

65

66

DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoaBurareneii B
TEXHUYECKUX YCTPOHUCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue U U3ydeHue paboThl
JEKTpOABUTaTENS"

O06o00611eHne 10 TeMe "DIEeKTPUUYECKHE U
MAarduTHBIE IBJIeHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

67

68

Pesepaublii ypok. Pabora ¢ Tekctamu mo
TeMaM Kypca

PesepHblit ypok. [IpomexxyTounas
aTrecTanus

bubmmoreka IIOK
https://m.edsoo.ru/ffO0accbe;
https://m.edsoo.ru/ff0acdc6

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6




