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IHosicHuTE/IbHAA 3alIUCKA
CopepxaHue mnOporpaMMbl MO (U3MKE HAIpaBlIeHO Ha (opMUpOBaHUE

€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCA W OpraHU3alui0 H3yYEHHUS
(u3MKM Ha JESITebHOCTHOW OCHOBE. B mporpamme mo (u3MKe y4UWTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mnpenmera B peanusauuud Tpedoanuiit ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METAlPEAMETHBIM pe3yJibTaTaM 00y4YeHUsl, a TaAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHUsI.

Jannass mporpamma  pa3paboTaHa ¢  y4eTOM  HOPMATHUBHO-
METOANYECKUX OCHOB, U3JIOKEHHBIX B CIICAYIONIUX JTOKYMEHTaX:

1. ®denepanbHbiii 3akoH Poccuiickoit denepannu ot 29 aexadps 2012 r.
Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanum»
2. [Ipuka3 MunucrtepcrBa oOpa3oBanust u Hayku PP ot 29 aBrycra

2013 1. Ne 1008 «O6 ytBepxknenuu Ilopsinka opraHu3zalMv U OCYIIECTBICHUS
o0pa3oBaTeIbHOM JESITENILHOCTH M0 JOMOJHUTENBHBIM 00I11e00pa30BaTEIbHBIM
IporpaMMam»

3. [Tucemo MunucrepcrBa obpazoBanust u Hayku PD ot 18.11.2015 r.
Ne  09-3242  «Metonuueckue  pEeKOMEHJAIMU N[O  MPOEKTUPOBAHMIO
JIOTIOTHUTENIBHBIX 00IIepa3BUBAIOIINX TPOTPaAMM»»

4, Konuenuus pa3BuUTHs  IONMOJHUTEIRHOTO OOpa3oBaHUsA JETeH,
yTBepkJeHHas pacnopsokeHueM IIpaButennbctBa Poccuiickoit denepanun ot 4
ceHTsa0ps 2014 . Ne 1726-p

S. [locTanoBienue ['MaBHOrO TOCYyAapCTBEHHOIO CAaHUTApPHOTO Bpaya
Poccuiickoit ®enepanuu ot 4 urons 2014 r. Ne 41 «O6 yrBepxknenun CanlluH
2.4.4.3172-14 «CaHUTapHO-3IUJIEMHOJOTHYCCKHE TPEOOBAHUS K YCTPOUCTRBY,
COJIEPKAHUIO W OpraHU3alMKM pexuMa padoThl 00pa30BATENBHBIX OpraHU3AINM
JIOTIOTHUTENIBHOTO 00pa30BaHUs ACTEi»

[Iporpamma momuduimpoBanHas, pa3paboTaHa Ha OCHOBE aBTOPCKOWM
nporpammbl B.I'. PaszymoBckoro, B.A. Opiuosa, I'.I'. HukudopoBa «Pusmka B
CaMOCTOSITEIBHBIX UCCIeoBaHuIX». — M.: Ipoda, 2022.

[Iporpamma paspaGoTtana B cooTBeTcTBUHM co cT. 75 ®3 «O6 obpa3oBanuu B
Poccuiickoit ®enepaunny, HampaBieHa Ha JIOMOJHUTENIbHOE 00pa3oBaHUE AETEH,
dbopMupOoBaHUE W PA3BUTHE MX TBOPYECKUX CIIOCOOHOCTEH, YAOBIECTBOPEHHE X
WHJVMBUAYaIbHBIX MOTPEOHOCTE B HHTEIJIEKTYyallbHOM, HPaBCTBEHHOM U
(Gu3HMIEeCKOM COBEPIIIEHCTBOBAHUM C YYETOM BO3PACTHBIX M MHBIX OCOOCHHOCTEU
oOydarommxcsa. DopMupoBaHHe KyIbTyphl 3J0poBOoro W Oe3omacHOro oOpasa
AKU3HU, YKPETUICHUE 3/I0POBBS, a TAK)KE HA OPraHU3aIUI0 KX CBOOOJHOTO BPEMEHHU.

B nomonmHuTensHOM 0O0mIeo0pa3oBaTebHOM  OOIEpa3BUBAIOIICH IpOrpamMMe
«3anumarenbHas (Qusuka» (34 wuyaca), MPEJCTABIEHA PAa3HOYPOBHEBOCTb,



BapUATUBHOCTb,  MOAYJIBHOCTb  COJAEpXaHUS, TUOKOCTh M MOOWIBHOCTD,
IporpamMma HOCHUT OTKPBITBIN XapaKTep peain3anuu.

JononuurenbHas  oOmeoOpa3oBarenpHas — oOwiepa3BHUBaioLias  Mporpamma
«3aHnumartenbHas ¢Gu3uKa» 0a30BOrO YPOBHS, B OCHOBY MPOrPaMMBI 3aJI0KEHO
OBJIAJICHUE YyYallUMHUCS METOJOB Hay4yHOro nmno3HaHus. OpHeHTHpOBaHa
porpaMma Ha METalpeIMETHbIE U JTUYHOCTHBIE Pe3yJIbTaThl 00pa30BaHMsl, UMEET
TBOPYECKUN U IPOAYKTHUBHBIN XapakTep.

HanpaBjieHHOCTL JIOMOJHUTENBHOW 00111€00pa30BaTeIbHON MPOrpaMMBbl
«3aHuMarenpHas (pU3MKa» €CTECTBEHHOHAYUYHas, TaK KaK COAep>KaHUE MPOrpaMMbl
OPUEHTUPOBAHO HA OBJAJCHHE METOJaMU [O3HAHUSA TIyTeM BKIIOUEHHUS
oOy4aromerocsi B akTUBHYIO CaMOCTOSITEIbHYIO YCHEHIHYIO HCCIE0BATEIbCKYIO
JEeSATENbHOCTh B 00JaCTH €CTECTBO3HAHUS «(U3MKay, HAIIPABJICHO HA o0ecreyeHune
dbopMHUpOBaHUS  LEJIOCTHOM  HAay4HOW  KapTMHbl MHpa W BOCIUTAHUSA
OTBETCTBEHHOT'O M 0E€pPEKHOT0 OTHOILICHUS K OKpYXaloue cpee.

HoBu3Ha 3akiiodaercss B BO3MOXKHOCTH TMPEACTaBICHUS OCOO0W poiu

ucciedosamenvckou pabomol odoyyarouwuxcs. Takas paboTa mpencTaBisieT co0oi
MOMCK OTBETOB Ha KOHKPETHBIE BOMPOCHI O TOM, KaK UYTO-TO MPOUCXOJHIIO, Kak
MOXKET Tpou3onTu. PemieHue mpoOjeMbl CBSI3aHO C TIOCTAHOBKOW HEKOTOPHIX
BOMPOCOB, OTBETHl Ha HHUX NPEJCTABISAIOT cO00M mporpammy neiictBuil. Takas
UccleioBaTelbckas padoTa yuyuT OOydaroMIMXCs MPUHUMATh PEIIEHUs B JAHHOU
KOHKPETHOW cuTyalnuu. B Xoje BBIMOTHEHUS HCCIEI0BATEILCKUX MPOEKTOB
00s13aTeNTbHO CO3/a€TCs HEKOTOPBIM KOHKPETHBIM "mponykt". OTIMYUTEIBHON
OCOOEHHOCTBIO TpejjiaraéMoid MPOrpaMMbl BBICTYNAET HIMPOKOE PUMEHEHHE
WHTETPUPOBAHHBIX HCCIICIOBATEIBCKUX 3aJaHUN pa3UYHBIX MO 00BeMy W
CJIOHOCTU paOOThl, MOJEITHUPYIOIINX PEAbHBIE MPAKTUYECKU 3HAYUMBbIE TUTIOBBIC
npodeccuoHadbHbIe  3a7adyd U 00ECIEeYMBAIOIIMX  TOJTAlHOE  Pa3BUTHE
KOMIIETEHTHOCTH 00YyYaroInXCsl.

AKTYaAJbHOCTh, MIeIATOTHYECKasl 11eJ1eC000PaA3ZHOCTh

[Iporpamma «3anmMaTenbHas GU3UKa» MPEJACTABISCT WHTETPHUPOBAHHBIN KYpC.
IlenTpoM Kypca SBISETCS €IUHCTBO METOJIOB €CTECCTBEHHOHAYYHOTO ITO3HAHUS:
opraHu3aiys Iporecca OOyYCHHS, OpHUEHTUPOBAHHAS Ha OBJIQJICHUE
HaOJIIOJICHUSIMU, HCCIICIOBAHUSAMHU, CAMOCTOSTEIBHBIM BBITTOJTHEHHEM pPaOOTHI;
dbopmupoBaHue 0OIMIEyd4eOHBIX yMEHHUW HW HaBBIKOB YydJarmuxcs. PackpeiBaer
POJIb HAYKH B 3KOHOMHYECKOM U KYJIBTYPHOM Pa3BUTHUH OOIIECTBa, CIIOCOOCTBYET
(GhOpMHUPOBAHUIO COBPEMEHHOTO HAYyYHOTO MHPOBO33peHUs. OCHOBHOEC BHUMAHHE
YACISICTCS 3HAKOMCTBY C METOJOM HAyYHOT'O ITO3HAHHUS OKPY)KAIOIIEr0 MHpA,
ITOCTAaHOBKE MPOOJIeM, TPEOYIOMMX OT yYaIIUXCs CaMOCTOSTSILHON eI TSIBHOCTH
10 UX Pa3peIICHHIO.

Bo3pacTt oOydarommxcss SBASETCS BaXHBIM IS TPO(ECCHOHATBLHOTO
camoomnpeaelicHuss. Bo3M0XHO, YTO TMPOCHYBIIMICSA MHTEPEC K HUCCICIOBAHUSIM B
00JIaCTH  €CTEeCTBO3HAHUA MOXET IiepepacTd B Oynymyro mnpodeccuro.
CopaepxaHue MmporpaMmbl, (OPMBI OPraHU3AIMH ACATSILHOCTH HA 3aHATHIX OYIyT




CIOCOOCTBOBaTh (POPMUPOBAHUIO BAKHBIX KOMMYHUKATUBHBIX KOMIIETEHLUH, B
TOM YHCIIE:

— OpraHu3auus U MpOBEICHHUE dKCIIEPUMEHTA;

— TMOHCK, cOop, 0TOOP U aHAIU3 UHPOPMALIUK;

— OpraHuMsaunus u npejacraBiieHue nHpopMaluy;

— OpraHu3auus JUCKyCCUU U yYaCTHE B JUCKYCCHH.

NHuTterpupyromien OCHOBOU JAHHOU [IpOrpaMMBbI ABIIAECTCS
€CTECTBEHHOHAYYHBIN IIOAXOX K PACCMOTPEHHIO SIBICHUM OKPYXKAIOLIEr0 MUpa.
HaGmionenre (B TOM 4Mciae MHCTPYMEHTAJIbHOE) M ONHMcaHue (HEHOMEHOB
OPUPOJBI, COMNOCTABJICHUE TMOJYyYaeMbIX pe3yJbTaTOB, HUX OOCYXJIEHHE H
"00oOwiecTBIeHNE", TOCTAHOBKA 3aJa4ydl JJs CIEAYIOLIEro LuKiIa HaOIIoAeHUN
COCTaBJISIIOT METOAUYECKUN KapKac MHOI'OKPAaTHO IOBTOPSIOLICHCS MPOLEAYPHI,
BBIMOJHAEMON OOY4YarOMMMHUCS C HCIOJIb30BAHUEM PA3IUYHOrO MPEAMETHOTO
marepuana. dopMupyemble NMpPU STOM HABBIKM AHAIMTUYECKOTO PaCCYKICHUS,
NPaKTUYECKUE YMEHMs B paboTe C pa3IMYHbIMH MHCTPYMEHTAMH U nipubopamu (B
TOM YHCIE — C KOMIBIOTEPOM), MPHUBBIYKA K COBMECTHOM paboTe B Tpymnme ¢
MO3UTUBHOIN B3aMMO3aBUCUMOCTBIO, COCTABIISIOT 0KUIaEMbI€ PE3YJIbTAaThl yueOHO-
UCCIIEZIOBATEIBCKOM pabOTHI.

®opma 00ydyeHust — ounas. Dopmbl OpraHuzalyu AeITeIbHOCTH: TPYIIIOBAs;
UHAUBUAYAJIbHO-TPYNIIOBasi, TPU KOTOPOM HEKOTOphIE YJIEHBl OO0bEIUHEHUS
HEMOCPEACTBEHHO Ha TPYINIOBBIX 3aHATUAX PEAIM3YIOT HWHIWBUIYaJbHbIC
oOpazoBarenbHble MapuipyThl. CyllecTBeHHass 4YacTh paOOThI  BBITIOJIHSETCS
yUYaIIUMUCS B COCTaBE MaJbIX TPYMIL.

[Tpu BrIITOYEHHH OOy4YarOIIMXCA BO Bce (QopMbI pabOThl Menaror I0JKEH
OpPUEHTUPOBATH IIKOJILHUKOB HE HA CKOPOCTh BHIOJHEHUS PaOOThI, a HA KAYECTBO
ee BbloNHeHUS. WHAUBUIyalnbHBIH TeMn paboOThl HE CcleayeT OOCYXIaTh |
OILICHUBAT.

OCHOBHBIMH BUIaMH paOOTHI ¢ 00YYAIOIIIUMHUCS SBIISIOTCS:

-mabopaTtopHbie PabOTHI, HAOITIOJECHUS W HCCIICIOBAHHS;

-IOATOTOBKAa OTYETOB IO pe3yJbTaTaM Ja0opaTOpHBIX paboT, HAOMIONCHUA U
WCCJICIOBAHMIM, BBITIONHSAEMBIX B IIIKOJIE U JIOMA;

-paboTa ¢ IUuTepaTypo.

Anpecat nporpammbl. Coqiep>kaHre IpOrpaMMbl paCCYUTAHO HA TTOJIPOCTKOB
CTapIero IIKOJBHOTO Bo3pacta, 15 -16 mer. B rpynmy mnpuHUMAarTCS Bce
xKemarommue 6e3 crenuansHoro 0Toopa. ONTHMabHOE KOJWYECTBO JETEH B TPyIIe
B rpymie — 10-12 genosek.

O0beM U cpOK OcBOeHMsI MporpaMMbl  O011ee KOJIMYIECTBO YaCOB MPOTPAMMEI K

ocBoeHnio — 34daca. Cpok peammzanuu ¢ ceHTssOps 2025 r mo mait 2026 t (1

yaeOHbIil Tox). Peskum 3anstuit: 1 pas B Henmemto. [IpomomKuTebHOCTh OTHOTO
3aHATHS cocTaBisieT 40 MUH.

®opmbl IpoBeleHUs 3aHATUH: Oecellbl, TUCKYCCUU, KOJUIEKTUBHBIE TBOPYECKUE
niena, JEKIMU U PaccKa3bl, BAKTOPUHBI, KOH()EPEHIINH, POJIEBBIC U JEJIOBbIC UTPHI,
UCCIIEIOBATEIBCKUE MTPOCKTHI, aKIIUH.



Ilean v 3a5aum
[lean: OOecneueHne ycloOBUM IJig pa3BUTHSA MO3HABATEIbHBIX MHTEPECOB,
MHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B TMpollecce MPUOOPETeHUS
3HaHUU MO (PU3MKE C HCMOJIB30BAaHUEM PA3TUYHBIX MCTOYHUKOB MH(OOpPMAIMHU U
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH.

OCHOBHBIC 3271a4YM Kypca:
dopMHUpoBaHUE YMEHUW U HABBIKOB Pa0OThI ¢ Pa3IUYHBIMU HUCTOYHUKAMHU

uH(pOpMaIINH, a TAKKE YMEHUN U HABBIKOB 00pa0OTKH pe3yabTaTOB HAOJIIOICHUI;

o YMEHHE CaMOCTOSITEIbHO OMNpPENENsATh LEeTU U COCTaBIATH ILJIaHBI,
CaMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH YUCOHYIO U
BHEYUYEOHYIO JCSTEIbHOCTh; UCIIONB30BaTh BCE BO3MOXKHBIE PECypChl IS
JTOCTH>KEHUS 11eJIel; BBIOUPATh YCIICIIHbIE CTPATErUU B PA3JIMUHBIX CUTYAIUsX;

o yMEHHE MPOJYKTUBHO OOIIATHCS M B3aUMOJIEHCTBOBATh B IIpOIlECCE
COBMECTHOW JICSATEIBHOCTH, VYYHUTBIBATH TMO3UIMU  JApyroro, 3(QPEeKTUBHO
paspemiatb KOH(PIUKTHI;

. BJIaJICHE HaBBIKAMU MMO3HABATEIbHON, YUeOHO-UCCIICIOBATEIBCKON 1
POCKTHON JESATEILHOCTH; CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS;

. TOTOBHOCTh U CIHOCOOHOCTh K CaMOCTOSTEIbHOM WH(MOPMAIIMOHHO-
MO3HABATEIBLHOM JEATENHHOCTH, BKIIOYAsT YMEHUE OPUEHTUPOBATHCS B PA3ITHMUHBIX
UCTOYHUKAX HH(OpMAIMK, KPUTUYECKH OLIEHUBATHh UM HWHTEPIPETUPOBATH
MHGOPMAIIHIO, TTOTYYaEMYIO U3 PA3IMYHBIX HCTOYHUKOB,;

. BJIQJICHHE SI3bIKOBBIMHU CPEICTBAMH-YMEHHE SICHO, JIOTHYHO M TOYHO
U3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOJIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;
. BJIaJICHHE HABbIKAMU TI03HABaTEIBHOW peIIEKCUU KaK OCO3HAHMS

COBEpIIAEMbIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBAaHUM, I'PAHUI] CBOETO 3HAHWSA M HE3HAHMs, HOBBIX [MO3HABATENbHBIX 33/1a4 U
CPEACTB UX TOCTHKEHUSI;

o pPa3BUTHE SKOJOTMYECKOIO MBIIIJIEHUS, YMEHUE MPUMEHITh €ro B
[T03HABATEIBbHOU, KOMMYHHUKAaTHUBHOU, COLMAJIBHOM IIPAKTUKE 51
npodecCHOHATLHON OPHEHTAIINH.

TpedoBaHNda K YPOBHIO MOATOTOBKH YUAIIMXCH.

K ocBoenuto momomHHUTENEHON 00IIe00pa30BaTEIBLHON 00IIIepa3BUBAOIICH
MporpaMmMbl «3aHUMAaTEIbHAs (PU3MKa» JOMYCKAIOTCs yyaliuecs B Bo3pacTe oT 15
10 16 et 6e3 mpenbsBIeHus TpeOOBaHU K YPOBHIO 00pa30BaHMS.



Conepxanue nporpamMmsbl «3aHumarenbHas Gpuznuka» (34 yaca)

CrtpoeHue u cBolicTBa BenlecTBa. TemioBble siBJICHHS.

Crpoenue BeniectBa. TermnoBoe paBHOBecHe. TeMieparypa U €€ u3MEpeHHeE.
TepMmoaunamuyeckas cucreMa. BHyTpeHHSIs SHEPrus U CrocoObl €€ M3MEHEHUS.
DKOJIOTUYECKHE TPOOJIEeMbl TEIIO3HEPreTUKU. BrnaxkHocTs. CTpyKTypa TBEPABIX
ten. IliaBnenue U KpucTaaru3anus.

Jlemoncmpayuu:

Huddy3us B pacTBOpax u razax, B BoJIE.

Mopenb Xa0TUYECKOTO ABUKEHUS MOJIEKYII.
Mopenb 6pOyHOBCKOTO ABUKEHUS.

[loBbilIeHHE NaBIEHUS BO3/lyXa MPU HATPEBAHUH.
Pacmupenue TBEpAOTO TeNa MpU HArPEBAHUH.
[IpuHUMI IEUCTBUA TEPMOMETPA.
TemnonpoBOJHOCTH pa3IMYHBIX MAaTEPHAIIOB.
SIBnenue ucnapeHus.

. Habmronenue xkonaeHcauu mapoB BOAbI HA CTAKaHE CO JIbJIOM.
10 VY CeTpoiiCTBO ICUXPOMETPA Y TUTPOMETPA.
11.006pa31pl KPUCTAUIMYECKUX U aMOP(HBIX TEJl.
12.Mopnenu cTpoeHus: KPUCTATUTMUECKUX Tel.

CoNoORrwWDE

Dxcnepumenmanvhsie 1aO0PaAmMopHvle pabompi:

1. HM3mepeHne KOHIICHTPAIIMU MOJIEKYJI Ta3a B KOMHATe.
2. V3MepeHHe MOBEPXHOCTHOTO HATSIKESHUS.

3. Usyuenus ympyroi aedopmManuu pe3uHbI.

4. VccnenoBanue siBneHust 1uddy3un KuaKocTen.

5

H3MepeHre OTHOCHTEIBHOW BJIAXKHOCTH BO3myXa. OIeHKa MacChl BOJSHBIX
napoB B Kjacce.

6. Omnpenenenue TeMepaTypsl IIIABICHUS 0JIOBA.

le/lMeprle membvl NPOEKNHbIX U uccie008amelbCKux pa60m.'

1. VcTopusi OTKPBITHS MOJIEKYJISIPHOTO CTPOCHUS BEIIESCTRA.

2. Marepuaibl 1 HacoOHBI OACHKIBI JIS PA3TUIHBIX KINMATHICCKUX YCIOBHUH.

3. BausHHMe kiuMaTta Ha BBIOOP CTPOUTEIBHBIX MATEPHATIOB W KOHCTPYKIIHH
JKUJIBIX TOMEIICHHUH.

:‘)JIEKTpI/I‘leCKI/Ie U MaroHuTHbBIC ABJICHUA.



OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHUX 3apsaoB. BzammojeicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).

Onekrtpuueckoe mnone. Hanpssk€HHOCTH dnekTpuyeckoro nosist. [IpuHumn
CYINEpIO3ULIUHU IEKTPUUECKUX MO (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AMDIIEKTPUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIOBHUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
HNcTtoyHuku mMOCTOSSHHOTO TOKA. JIEMCTBUSA IJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTHUBIIECHUE BellecTBAa. 3akoH Oma
nasi ydactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEJUHEHUE
MPOBOJHUKOB.

PaGora w MoONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DneKTpuUecKue ey U MOTPEeOUTENn IEKTPUIECKO sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[locTosstHHBIE ~ MarHuTHl.  B3anMoneilcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHuTHOE nosie 3eMJIM U €ro 3HAUYEHUE [JIs KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarHutHoe 10J€  3JIEKTpUYECKOro Toka. IIpumeHeHue
ANEKTPOMArHuTOB B TEXHHUKE. JIeHiCTBHE MATHUTHOIO MOJISl HA POBOJHUK C TOKOM.
DNEeKTpOABUraTeNb TOCTOSIHHOTO ToOKa. Mcmonab30BaHUWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHoW uHaykiuu. [Ipasuio Jlenna.
DNeKTporeHepaTop. CrniocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU HHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMbBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpauuu.

DJIeKTpHU3alus Te.
JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl UHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpOBOTHUKH M AUDIEKTPHUKH.
MoaennpoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkn NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUI TOK B )KUIKOCTH.

. I'a30BBI1 pa3psn.

. I3MepeHune Cuitbl TOKa aMIepMETPOM.
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. I3MepeHune 31eKTpUYECKOro HAPSIAKEHHS BOJIbTMETPOM.



14. PeocTaTt 1 Mara3uH COIPOTUBIICHUN.

15. B3auMoaencTBue MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3IEICHUS IMOJKOCOB MarHUTA.

17. MoxenupoBaHUEe MAarHUTHBIX TTOJIEW TOCTOSIHHBIX MArHUTOB.

18. OnbIT Dpcreaa.

19. MarHuTHOE MoJie TOKa. DJIEKTPOMATHUT.

20. JlelicTBUE MarHUTHOTO TOJISL HA IIPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

22. UccnenoBanue sIBIEHUS AIIEKTPOMArHUTHOM UHIYKIMH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTb HAMPABICHUS HMHAYKIIMOHHOIO TOKa OT YCJIOBHUM €ro
BO3HUKHOBCHMS.

25. DIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Ilnannpyembie pe3yJibTaThl

JINYHOCTHBIMH  pe3yJabTATAMHM  OCBOCHHMS  OCHOBHOM  00Opa3oBaTEeNbHOMU
IpOTrpaMMbl CPETHEr0 OO0IIEro 0Opa30BaHUs SIBISIFOTCS:

rpaKJaaHCKas WACHTHYHOCTh, MAaTPUOTHU3M, YBaXXCHHE K CBOEMY HapoIy,
YyBCTBa OTBETCTBCHHOCTH Iepes POMHOM, TOPAOCTH 32 CBOW Kpaid, CTPaHY;
TOTOBHOCTh M  CIOCOOHOCTP K  OOpa30BaHHIO, B TOM  YHCIE
caM000pa30BaHuI0, Ha MPOTSHKCHUU BCEH JKU3HHU; CO3HATEILHOE OTHOIICHHE
K HEIIPEPHIBHOMY 00pa30BaHUIO Kak YCIIOBHIO YCIICITHOM
npodeccroHaIbHON U 00IECTBEHHOM AEATeIbHOCTH;

OCO3HAHHBIH BBIOOp Oynymied mpodeccuu BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX IIJIAHOB;

MHPOBO33PCHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKHU U OOIICCTBCHHOM MPAKTHKH, OCHOBAHHOE Ha JUAJIOTE KYJIbTYD;
HAaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, B3POCIBIMH B IPOIECCe
0o0pa3oBaTeIbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIEI0BATEIBLCKOM,
IIPOCKTHOM U APYTUX BUIOB JACATCILHOCTH;

NPUHATHE W pean3alys IEHHOCTEH 310poBOTOo M Oe3omacHOro obOpasa
YKU3HH, YCBOCHHUE TIPABUJI HHIUBUIYAJTBHOTO M KOJUIGKTUBHOT'O 0€30T1aCHOTO
MOBEJICHUS B UYPE3BBIYAMHBIX CUTYAIUAX, YTPOXKAIOIINX KU3HU U 37J0POBBIO
JIOJICH, TIPaBHJI TTOBEJICHHS HA TPAHCIIOPTE M HA JIOPOTaXx;

OCHOBBI JKOJIOTHYECKOIO MBIIIJIEHNUS, OCO3HAHHWE BIUSHUS COIMAILHO-
SKOHOMHYECKHUX IPOIIECCOB HA COCTOSTHUE MPHUPOJBI CPEJIbI, IPHOOPETESHUE
OTIBITA SKOJIOTOHATIPABICHHOMN ACATEILHOCTH.

MeTanpeAMeTHBIMH Pe3yJIbTATAMHM OCBOCHUS OCHOBHOW 00pa3oBaTelbHOU
MPOrpaMMbl CPETHET0 OOIEro 0Opa30BaHUS SIBIISIOTCS

YMEHHE CaMOCTOSTEIbHO OINPENENATh LEJId W COCTAaBIATh IUIAHBL;
CaMOCTOSITEIbHO  OCYILECTBIIATh, KOHTPOJUPOBATH M KOPPEKTHUPOBATH



K

y4eOHYI0 M BHEYYEOHYIO JAESTENbHOCTH; HCIONb30BAaTh BCE BO3MOXHBIE
pecypchl il JTOCTHDKEHMsI 1iesel; BbIOMpaTh YCHEIIHbIE CTpaTernuu B
Pa3JINYHBIX CUTYyaIUAX;

YMEHHE MNPOAYKTUBHO OOHIaThCS M B3aMMOJEHCTBOBATH B IMpoOIlecCe
COBMECTHOW JI€SITEIbHOCTH, YYMUTHIBATh MO3ULMH APYroro, 3P¢GeKTUBHO
paspeiiatb KOHQIUKTHI;

BJaJICHHME HaBbIKAMHU TO3HABAaTEIbHOM, Yy4eOHO-UCCIENOBATEIbCKON U
IPOEKTHOM JeATENbHOCTH; CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOATEIHOMY
NOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a]ad, IPUMEHEHUIO PA3IUYHBIX
METOA0B MO3HAHUS;

FOTOBHOCTh M CIOCOOHOCTH K CaMOCTOATENbHON WH(GOPMAILIMOHHO-
NO3HABATENbHON JIEATEIBbHOCTH, BKJIIOYAs YMEHUE OpPHUEHTHPOBATHCS B
pa3IUYHBIX HUCTOYHHUKAX HWHGPOpMAIMKM, KPUTUYECKH OLEHUBATH U
UHTEPIpPETUpOBaTh  MHGOPMAIUIO,  MOJAYYaeMyK W3  Pa3iIM4HbIX
UCTOYHUKOB;

BJIAJCHUE S3BIKOBBIMM CpPEACTBAMU - YMEHHE SICHO, JIOTUMHO M TOYHO
u3JlaraTb CBOK TOYKY 3pEHHUs, HCIOIb30BaTh aJICKBATHHIE S3BIKOBBIC
CPEACTBA;

BJaJICHHE HaBbIKAMU TIO3HABATEIBbHOM pEQIEKCUU KaK OCO3HAHMS
COBEPIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTAaTOB U
OCHOBAaHMM, IpaHUI] CBOErO 3HAHWS M HE3HAHMS, HOBBIX ITO3HABATEIIBHBIX
3a/1a4 ¥ CPEJICTB UX JTOCTHKCHMUS;

pa3BUTHE DOKOJOTMYECKOTO MBIIUICHUS, YMEHHE IIPUMEHATH €ro B
[IO3HABAaTEIbHOM,  KOMMYHMKAaTHBHOW,  COLMAJIBHOM  IPAKTUKE U
npodeccroHaIbHON OpUEHTAIINH.

NnpeIMeTHbIM  pe3yJbTaTaM OCBOCHHUA OCHOBHOM  00pa3oBaTenbHOMN

mporpaMMbl CpeHero oOmiero oOpazoBaHusl M0 (HU3UKE HA 0OaA30860M ypoeHe
OTHOCSITCS

c(hOpMUPOBAaHHOCTh TMPEJCTABICHUH O POJM HU MecTe (UMK B
COBPEMEHHOW HAay4YHOW KapTHHE MHpA; MOHUMaHUE (PU3NIECKON CYITHOCTH
HaOOMaeMbpIX BO BceneHHOU sBIEHWH; TOHMMaHWE PO (PU3UKU B
dbopMupoBaHUU KPyro3opa M (PyHKIIMOHATBHON IPAMOTHOCTH Y€JIOBEKa IS
pelIeHns NpakTUYeCKUX 3a/1ady;

BJIAJICHUE OCHOBOIIOJIAral0IINMHU buznuecKuMu HOHSATUSMH,
3aKOHOMEPHOCTSIMHU, 3aKOHaAMU M TEOPHUSIMH; YBEPEHHOE TMOJb30BaHUE
bu3ruecKor TEPMUHOJIOTHEH U CUMBOJIUKOW;

BJIAJICHUE OCHOBHBIMH METOJIaMM HAY4YHOT'O MO3HAHMS, HCMOJb3yeMbI€ B
¢usnKe, TaKUMH Kak: HaOJO/IEHWEe, OMUCAaHWE, W3MEPECHHE, YKCTIICPUMEHT;
yMeHue  o0pabaTbiBaTh  pe3yJbTaTbl  HU3MEPEHUN,  OOHApYKHUBATh
3aBUCUMOCTb MEXAY (PU3HMUYECKUMH BEIWYMHAMH, OOBSICHSTH MOJTyUYCHHbBIC
pe3yAbTaThI U JAeNaTh BHIBObI;

c(hOpMUPOBAHHOCTh YMEHHUSI pelliaTh (PU3MUECKUE 3a]aUH;



c(OPMHPOBAHHOCTh YMEHUN MPUMEHSATH MOJY4YEHHbIE 3HAHUA IS
OOBSCHEHHS YCIIOBUHM NMPOTEKaHUsI (PU3HUECKUX SIBJICHUN B MPUPOAE U IS
MPUHATHS TPAKTUYECKUX PEIIEHUIN B TOBCEIHEBHOM KU3HU;
c(hOopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOUIEHUIO K WH(OpMaInH,
II0JIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

B pe3ynbTaTte 00yueHus y o0y4arommxcs J0JKHbI ObITh COPMUPOBAHBI:
YMEHHSI OpraHU30BBIBATH CBOIO JI€ATEILHOCTh — OIPEACNATh €€ LEeIu U
3alayu, BBIOMpATh CpEACTBAa peaju3aluM Iejed W NPUMEHATh UX Ha
NPaKTUKE, B3aMMOJEHCTBOBATh C JPYTMMH JIIOJbMU B JIOCTHXKEHUH OOLIUX
1eJIeH, OLIEHUBATh JJOCTUTHYTHIE PE3YJIbTATHI;

YMEHUSI Ha OCHOBE MPUOOPETEHHBIX 3HAHUW OOBSACHATH SIBJICHUS
JNEUCTBUTEIIBHOCTU — IMPUPOJHOM, COLMATIBHON, KYJbTYPHOU, TEXHUYECKOU
Cpelibl, T. €. BBIJIEATh UX CYIIECTBEHHBIC NMPU3HAKU, CUCTEMATU3UPOBATh U
0000111aTh, YCTaHABIMBATh MPUYMHHO-CJICACTBEHHBIE CBSA3HU, OLEHUBATH UX
3HAYMMOCTb, BBIJIBUTATh U MIPOBEPATH TUIIOTE3HI;

YMEHHUS OPHEHTHPOBATHCA B MHpPE COLMAIBHBIX, HPABCTBEHHBIX W
ACTETHUYECKUX IIEHHOCTEH — pa3nuyaTh (DAKThl, CYKIEHUS M OLEHKH, HX
CBS3b C ONpENENCHHOM CHUCTeMOW IIeHHOCTeH, (OpMYIUpOBaTh W
000CHOBBIBaTh COOCTBEHHYIO MO3UIIHIO;

YMEHHS pemniath MpoOJeMbl, CBA3aHHBIE C BBINOJIHECHHEM YEJIOBEKOM
OTIPENICICHHOW  COLMAJIbHOW  POJIH (n3bupatens, oTpeOuTes,
[I0JIB30BATENs, JKUTES OINPENEICHHOW MECTHOCTHM U T. 1.), — 00J1agaTh
CIIOCOOHOCTBIO aHAJIM3UPOBATh KOHKPETHBIE JKU3HEHHbIE CHUTYallUd U
BBIOMpAaTh U pEaln30BBIBaTh CIIOCOOBI TOBEJCHUS, aJIeKBATHBIE 3TUM
CUTYaIIUsM;

KJIIOUeBble (YHUBEpCAJIbHBIE) HABBIKM — pEUICHUs MNpoOieM, NPHUHITHS
pemieHuii, paboTel ¢ WHpOpMaNMEH, €€ TMOMCKa, aHamu3a U 00paboTKH,
KOMMYHUKAIIMH, COTPYTHUYECTBA;

CIIOCOOHOCTh OPUEHTUPOBATHCS B MUPE MPOQPECCUM, B CUTyallMM Ha PBIHKE
TpyAa U B cHCTeMe NpodeCCHOHATBLHOIO 00pa30BaHMs, B COOCTBEHHBIX

HHTCPCCAX U BO3BMOKHOCTAX, 9KOHOMHUYCCKHUX YCIIOBHUAX;



Ooyuaromuecst 10J2KHbI YMETh:

CaMOCTOSITEJIbHO NOTNIOJIHATH 3HAHUS IO MATEMATHUKE;

[I0JIb30BATHCS CIPABOYHOM U JOIIOJHUTEIBHOMN JIUTEPATYPOU;

BBITNOJHSATH ONEpPallMi CPAaBHEHUS U 0000IIEHUS, CAHTE3a U aHAJIN3a;
CTPOUTHh YMO3AKIIOYEHUS, YMETh pacCyXJaTh, NOTraJbIBaThCS, JOKa3bIBaTh
[IPEIaracMoe CyKJICHHUE.

IPEANOJIaraeTcs y4acTue JeTel B KOHKypcax pa3IMuHOro YpoBHS;
BOCIPUHMMATh M OCMBICIMBATh MOJYYEHHYIO HWH(MOpPMAIUIO, BIAACTh
cnocobamu 00pabOTKH TaHHON MHGOPMALINH;

OIpeneNsaTh YUeOHYI0 3a/1auy;

SCHO M TOCJEIOBAaTEIbHO U3JlaraTb CBOM MBICIIHA, apryMEHTUPOBAHO
JIOKa3bIBaTh CBOIO TOUKY 3PECHUS;

CO3HATENIbHO YIPaBJIATh CBOEHW MaMSATHIO U PETYIUPOBATH €€ MPOSIBICHUSA,
BJIa/IETh pAaMOHAIBHBIMU [TPUEMAMU 3aIIOMUHAHMS;

BJIa/I€Th HaBBIKAMU IIOMCKOBOM U UCCIIEA0BATEIBCKON IEATEIbHOCTH;
UCII0JIB30BaTh OCHOBHBIE IIPUEMBI MBICIIUTEIIBHOMN EATEIBHOCTH;
CaMOCTOSITEIILHO MBICIIUTh U TBOPUECKU pabOTaTh;

BJIaACTh HOpMaMH HPABCTBCHHBIX U MCKJIIMYHOCTHBIX OTHOIIICHUH.

IIporpamma no ¢pusuke HanpaBjgeHa HA GOpMUPOBaAHUS CJAETYIOIIUX YMEHMI:

HNuTennekryanbHble yMEHUS:

YMEHHE BECTH JOKA3aTEIIbHBIE PACCYXKICHHUS;

YMEHHS BbIJIBUTaTh THIIOTE3bIL;

YMEHHE OCYIIECTBIATh HAa KOHKPETHBIX NpUMEpax Nepexoi OT OoOIux
YTBEPAKACHUN K YaCTHBIM U HA00OPOT;

YMEHHE COCTaBIICHHUS alTOPUTMa, padoTa ¢ HUMH U JIp.

IIpakTu4eckue yMeHMs:

YMCHUS ITOJBb30BATHCA MATCMATUYCCKUM SA3BIKOM, ACJAaThb 3aIllMCH;
YMCHHUC  BBIIIOJHATL  BBIYHUCIWUTCIBHBIC  OIICpallid C  BBIPAKCHHAMU

Pa3IUYHON IPUPOIBI;



¢ YMCHHUC IIPOBOJUTH HCCICOOBAHUA, MPUMCHAA MCETOJAbl MAaTCMATHYCCKOIO

aHaJin3a.

TEMATHYECKOE IINTAHUPOBAHHUE

N HauMeHoBaHue KoanuecTBO 4acos
°
pa3iejioB H TeM Konrtpoabublie | Ilpakruyeckue
n/n Bceero
NMporpamMmabl padoThI padoThI
Paznen 1. TemnoBble siBaIeHUs
Ctpoenue u cBoiicTBa
1.1 P 4
BEIIECTBA
1.2 TemoBbIe TIpoIIECCHI 10 1 5
Uroro no pazneny 14
Paznen 2.0ekTpuyecKkrne 1 MATHUTHBIE SIBJICHUS
DNEeKTpUYECKHUE 3apsibl.
2.1 3apspKeHHBIE Tella U UX 3 1
B3aMMO/ICHCTBUE
[TocTostHHBIN
2.2 . 10 1 7
ANEKTPUUECKHUI TOK
2.3 MarHuTHbIE SBJICHUS 4 1 1.5
DJIeKTpOMarHuTHas
2.4 P 3
UHIYKIUS
Hroro o pazneny 20
OBIIEE KOJIMYECTBO 34 3 145
YACOB I1O ITPOI'PAMME '
KanennapHo-temaTnyeckoe njiaHupoBaHue
Ne Tema 3ansTus nata | K/4 | K/4 Bcero
TEO | MpaK | 9acoB
pUM | THKU
Pa3znen 1.TensoBbie siBiienus (14 yacon)
1 | OcHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO- 05| 05 1
KHHETUYECKOW TEOPUU U UX OIBITHBIC
MTOITBEPIKICHUS
2 | OOBsICHEHHE CBOMCTB TBEPIOTO, JKHUJIKOTO U 05| 05 1




ra3o00pa3HOro COCTOSIHMM BEIECTBA HA OCHOBE
[IOJI0KEHUN MOJIEKYJIAPHO-KUHETUYECKON
TEOpUU

3 | TenmoBoe paclIMpeHUE U CKATUE 05| 05 1

4 | CBs3b TEMIIEPATYPhI CO CKOPOCTHIO TEIIJIOBOTO 0,5 5 1
JIBUKEHUS YaCTHII

5 | Buyrpennss sneprusi. CniocoObl MN3BMEHEHUS 05| 05 1
BHYTPEHHEHN dHEPIUU

6 | KonnuecTBO TEMIOTHI 05| 05 1

7 | YpaBHenue TeruioBoro 6ananca. TermiaooOMeH u 05| 05 1
TEIIOBOE PAaBHOBECHE

8 05| 05 1
DHeprus TOIIMBa

9 | [InaBneHue W OTBEPACBAHUE KPUCTATUIMUYECKUX 05| 05 1
TEIN

10 05| 05 1
ITapooOpa3oBanue u KoHaeHCanus. Mcmapenue

11 | Ipuniunel paboThl TETUIOBBIX JBUTaTEICH 05| 05 1

12 | KIIJI TerioBoro aBuUraTes 05| 05 1

13 | 3akoH coxpaHeHHUS U MPEBPAIICHUS YHEPTHU B 05| 05 1
TEIUIOBBIX MPOIECCax

14 | 3akoH coxpaHEHUs W MPEBPALICHUS SHEPTUU B 1 1
TEIUIOBBIX MPOIECCax
Paznen 2.JjekTpuuyeckue W MArHMTHbIE
siBjienusi (20 yacos)

15 | DnexTpuzanus Tena. [IBa poma 3IEKTPUYECKUX 05| 05 1
3apsJI0B

16 | BzaumoeiicTBrue 3apsKEHHBIX TEJl. 05| 05 1

17 | 3axon Kynona 05| 05 1

18 05| 05 1
HampsikeHHOCTD 3JIEKTPUIECKOTO TOJIS.
[IprHIMI CyNIEepHO3UIINY SIIEKTPUYECKUX TTOJIEN

19 05| 05 1
Hocwutenu snexTpudeckux 3apsiioB.
DOneMeHTapHbli 3apsig. CTpoeHue aTtoma

20 | ITpOBOJTHUKY W TUIICKTPUKHU. 3aKOH 05| 05 1
COXPaHEHUS IEKTPUUECKOTO 3apsia

21 | DnekTpuYeCKu TOK B METauIaX, KHJIKOCTIX U 05| 05 1
razax

22 | Cuna TOKa, HANpPSOHKEHWE W CONPOTHBIICHHE 05| 05 1
MTPOBOJTHUKOB

23 | 3akon Oma aJig y9acTka menu 05| 05 1

24 | 3akon Oma JyIs ydacTKa Ienu 1 1

25 | IlocmenoBarenbHOE u napajuieIbHOe 05| 05 1




COCTMHCHUS TPOBOTHUKOB

26 | CMelIaHHOe COEeIMHEHUS TTPOBOIHUKOB 05| 05 1

217 | Pemenue 3a1a4 Ha npuMeHeHUe 3akoHa Oma 1 1
JUTS pa3JIMYHOTO COCTMHEHUS POBOTHUKOB

28 | Pemenue 3amay Ha npuMmeHeHue 3akoHa Oma 1 1
JUTS pa3JIMYHOTO COCTMHEHUS POBOTHUKOB

29 | PabGoTa 1 MOIIIHOCTb 3JIEKTPUUECKOTO TOKA. 05| 05 1
3akoH J[xoyns-Jlenna

30 | PaGoTa W MOIIHOCTH 3JIEKTPUUYECKOTO TOKA. 1 1
3akoHn J[xxoyns-Jlenna

31 | MargutHoe noJjie. MarHuTtHoOe IIojie 3eMiid U 05| 05 1
€ro 3HaUCHHWE ISl )KM3HU Ha 3eMIie

32 | 3aKkoH 3JEeKTpOMarHuTHOW uHAykuuu. IIpaBuio 05| 05 1
Jlenna

33 | 3akoH anekTpoMarHuTHo uHaykuuu. [IpaBumo 1 1
Jlenma

34 | UtoroBoe 3aHsTHE 1

Bcero: 33

Cnmcok JuTepaTypsbl AJs1 YUUTEJIA

1. OGpa3oBaTenbHBIN CTAHAAPT CPEAHETO (MOJTHOTO) 0011Ier0 0Opa3oBaHUs 10
¢usuke (6a30BBIA YPOBEHB);

2. bepmanackuiit M.E., bepmanckas E.A. Metoss! pemienns 3amad 1mo ¢pusuke. - M.:
Haponnoe o6pazoBanue, 2007.

3. demunosa M.IO., B.A. I'pu6oB, A.W. I'puromu ®uszuka. OI'3 MoaynbHbBIN Kypc
[IpakTuky™m 1 quarHoctuka YueOHoe mocobwue st 001eo0pa3oBaTeIbHbIX
opranuzanuii. -M.: [Ipocsemienne, 2017 4.

Cnucok JuTepaTypsbl AJsl y4aluxcst

1. Kacatkuna N.JI. ®uszuka 115 cTapuiekIacCHUKOB U aOUTYPHUEHTOB:

WHTEHCUBHBIN Kypc moarotoBku k EI'D/ M.JI. Kacarkuna. -Mocksa: Omera-JI,
2012.

2. Hemuenko K.O. EI'D. ®usuka: skcrpecc-noarororka/K.2. Hemuenko,
O.I1.banbBa. -M.: DreMmo, 2013.-256. -(100 gueit no EI'D).

3. PermkeBuu A.I1. CoopHuK 3ama4 mo pusmke: 7-¢ uza. — M.: JIpoda, 2003.



4. MsikuieB I'. 5., CunsikoB A.3. @usuka: MonekynspHas ¢pusuka.
Tepmonunamuka. 10 ki1.: Yue6. aist yrii. uzydenus pusuku: 3-e uza. — M.: Ipoda,
1998.

5. Coopuuxk 3ana4 no ¢puszuke. 10-11 ki.: Coct. I'.H. Ctenanosa: 9-e uza. — M.:
IIpocsemenue, 2003.

Oopa3oBatesnbHbIe pecypchl B ceTu Internet.

1. https://statgrad.org/#project/

2. https://phys-ege.sdamgia.ru/

3. http://experiment.edu.ru/ — kosieKIUs BUACO IKCIIEPUMEHTOB (eIepaibHOTO
nopraja oo1ero oopa3zoBaHusl,

4. http://ege.edu.ru/ — dbeaepanbHbIi TOPTAN €AUHOTO TOCYIAPCTBEHHOIO K3aMeHa
5. http://physics.nad.ru/physics.htm — anumarus pu3HyeCKUX MPOLECCOB

6. https://www.youtube.com/user/pvictor54-kanain- yaurens [TaBen BukTop
7.https://www.youtube.com/c/LiameloNSchool/search?query=%D1%84%D0%B8
%D0%B7%D0%B8%D0%BA%D0%B0%2010%20%D0%BA%D0%BB%D0%B
0%D1%81%D 1%81
8.https://lwww.youtube.com/channel/UCEhASExeRZpsWVvuDwdQoDQ- ®u3uka
EI'D u OI'D - Bnangucnar KapuObsHig
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