MUHUCTEPTBO MPOCBEMEHUS POCCUHCKON ®EJAEPALIIN

MyHnuunnajibHoe o0ueodpazosaTe/ibHoe yupes/enye

« Hy3aunnckas cpejHsist 001eo0pasoBaTe/ibHaAR HIKOJIA»

an}IﬂTa Ha 3acciaHmu
negaroru4eCcKoro copera

npotokon Nel ot 29 aerycta 2024r.

Pabouast nporpamMmma yueOHOro npeamera

«Du3zukKa»

10-11 kmaccsl

Cpok ocBoeHus 2 roja

¢. lyszaun

2024



IHosscHuTeALHAA 3aIIHMCKA.

Pabouast mporpamma no pusmke Ha ypoBEHB CpelHEero oomero oobpazoBanus s ooyqarommuxcs 10-11-x
kiaccoB MOY " Ily3aunHckas cpeassisi o0nieo0Opa3oBaTenbHas mkosa" pa3padoTaHa B COOTBETCTBHH C

TpeOOBAHUSIMU:

»  OenepanbpHOro 3akona ot 29.12.2012 N2 273-03 «O6 obpazoanuu B Poccuiickoit

Oenepauuny;

* mpukaza MuHoOpHayku ot 17.05.2012 N2 413 «O0 yTBepx)aeHUH (PeaeparbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPeIHEro obiero oopasoBaHus» (¢

W3MEHEHUSIMU, BHECCHHBIMU MTpHUKa3oM Munnpocsenienus ot 12.08.2022 N2 732);

» mnpukaza Munmnpocsenienus ot 18.05.2023 N2 371 «O06 yrBepxaeHnn heaepaibHOM

00pa3zoBaTeNbHON MPOrPaMMBbI CPETHETO 00IIEero 00pa3oBaHUs»;

* mpukaza Munnpocsenierns ot 22.03.2021 N2 115 «O6 yrBepxxnernn [lopsiaka opranu3anuu u
OCYIIIECTBJICHUSI 00pa30BaTEIHHON JIEATEILHOCTH IO OCHOBHBIM 00ITIe00pa30BaTeIbHBIM
porpaMmMam — 00pa3oBaTeIbHBIM ITPOrpaMMaM Ha4aJIbHOTO 00IIIEro, OCHOBHOTO OOIIEro u

cpenHero o0miero oopa3oBaHus Y,

* KOHIICTIMH IpernoaBaHus yueOHoro npeamera «Dusnkay;

* C(II 2.4.3648-20 «CannuTapHO-3MH1IEMHOJIOTUYECKUE TPEOOBAHUS K OPTaHU3AIMSAM BOCITUTAHHS
1 0OyueHUs, OTJbIXa U 03JJOPOBIICHUS A€TEH U MOJOCKI», YTBEP>KICHHBIX TOCTAHOBICHUEM

IJIABHOTO caHUTapHOro Bpava ot 28.09.2020 NQ 28;

* (CanlluH 1.2.3685-21 «I'urueHnueckrue HOPMATUBBI U TPEOOBAHUS K 00CCTICUCHUIO

0e30macHOCTH ¥ (UiK) 6€3BPEAHOCTH TS YesIoBEeKa (JaKTOPOB CPebl OOMTaHUS»,

YTBEPKJICHHBIX TIOCTAHOBJICHUEM IJIABHOTO CaHUTapHOTOo Bpaya oT 28.01.2021 N2 2;

* y4eOHOTO MiIaHa CpeHero odIero oopa3oBaHus, yTBEpKACHHOTO mpukazoM MOY "

[Ty3aunHckas cpenHss oOieoOpa3oBarenbHas mkosa'";
* (enepanpHOIi paboueil mporpammsl o yueOHOMY npeamery «Dusmka» 6a30BOTro ypoBHSL.

Pabouas mporpaMMa OpHUEHTHpPOBaHA Ha LEJNEBble MPUOPHUTETHI, chopMyarpoBaHHbIE B (herepanbHOM
pabouell mporpaMme BOCHHMTaHUS U B paboueil mporpamme Bocniutanusg MOY " Ily3aumHckast cpeaHsis

obmieo0OpazoBarenpHas mKoma'"

[IporpamMma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeaHero odmiero oOpasoBaHus pazpaboTaHa Ha
OCHOBE TMOJIOKEHHU U TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTpPaMMBbl,

npencrasieHHbix B PI'OC COO, a takxke ¢ yueToM (QeaepanbHoil padoueil mporpaMMbl BOCIIUTaHUS U



KOHICIIIHKU HpCHoJaBaHus yqe6H0r0 npeamMera «Pu3uKa» B 06pa30BaT€JIBHBIX opraHusanusax

Poccuiickoit @enepanuu, peaan3yonX OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBI.

Copnepxanue mporpammbl 10 (hU3MKE HAMpaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOH KapTHHBI
mupa obyqaromuxcs 10—11 xmaccoB npu oOyueHnn ux Gpu3uke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO -
IeqaTenbHOCTHOTO monxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METAlpPEAMETHBIM pe3yibTaTaM OOyuYeHHs, a TaKKe
YUYUTHIBACT HEOOXOIUMOCTh peai3aluy MEKIPEIMETHBIX CBsi3eil (DU3UKU C €CTECTBCHHO-HAYYHBIMU
y4eOHBIMU MpeMeTaMu. B Heil onpenenstoTcss OCHOBHBIC LIEMH M3ydeHHs (U3UKU Ha YPOBHE CPEIHETO
obmero o0Opa3oBaHWs, IUTAHUPYEMbIC pE3yJIbTaThl OCBOCHUS Kypca (DU3MKH: JIMYHOCTHBIE,

MeTarnpeaMeTHBIE, TpeMETHBIE (Ha 0a30BOM ypOBHE).
[IporpamMma 1o gu3suke BKIIOYAET:

* IJIaHUpyEMbIE PEe3yIbTAaThl OCBOEHUS Kypca GU3UKKU Ha 0a30BOM YpOBHE, B TOM UHCIIE

MPEAMETHBIC PE3YNIbTATHI 10 TOaM 00YyJEHHS;
* coaepxaHue yueOHoro npeamera «dusnkay mo rogam oOydeHusl.

dusnka KaKk Hayka 0 HamOoJiee OOIMUX 3aKOHAX MPHUPOBI, BHICTYIMAsl B Ka4eCTBE Y4EOHOTO MpeaMeTa B
IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJAJ B CHCTEMY 3HaHMM 00 okpyxaromeM Mmupe. IkompHBIN Kypc
Gbu3MKM — CcHUCTEeMOOOpa3yIOMIM Ui eCTEeCTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB, IOCKOJBKY
¢u3znueckue 3aKOHBI JIKaT B OCHOBE IPOLIECCOB U SIBJICHHM, H3ydaeMbIX XUMHUEH, Ouosoruew,
¢dbusuveckoit reorpadueii u actpoHomueit. Mcnosib30BaHue M aKTUBHOE MMPUMEHEHNE (PU3NYECKUX 3HAHUM
OTpeJeNiieT XapakTep M pa3BUTHE DPA3HOOOpA3HBIX TEXHOJIOTHH B cdepe PHEpreTHKH, TPaHCIOPTa,
OCBOEHHUSI KOCMOCA, TIOJy4eHHs] HOBBIX MaTEpHaiOB C 3a/laHHBIMU CBOMCTBaMU u 1p. V3ydenue uzuku
BHOCUT OCHOBHOW BKJaJ B (OpPMHpOBaHHE E€CTECTBEHHO-HAYYHOW KapTUHbI MUpa OOy4arolIMXCs, B
dbopMupoBaHHE YMEHUW NPUMEHATh HAYYHBIH METOJ| IMO3HAHUS MPHU BBIIOJHEHUHM HMH YYEOHBIX

HCCIIEJOBAaHUH.

B ocHoBy Kkypca Qu3uku A7 ypOBHSI CpeqHero oOmiero oOpa3oBaHUs IMOJIOKEH PNl UIEH, KOTOpHIE

MOJXHO paCCMaTpPHUBAThb KaK IIPUHIOUIIBI €T'0 IIOCTPOCHUA.

Hoes yeilocmHocmu. B cootBercTBHM ¢ HeM KypC ABJACTCA JIOTUYCCKH 3aBCPIICHHBIM, OH COICPIKHUT
Marepual H3 BCEX pPA3aCIOB (I)I/ISI/IKI/I, BKJIFOYACT BOIIPOCHI KaK KHaCCquCKOﬁ, TaK H COBpeMeHHOI\/’I

¢bu3uKu.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEH Marepuan Kypca GU3UKU OObETUHEH BOKPYT (PU3HYECKUX
Teopuil. Benymum B kypce siBisieTcs popMHUpOBaHUE MPEACTaBICHUH O CTPYKTYPHBIX YPOBHSX MaTepuH,

BCIICCTBEC U IIOJIC.

Hoes cymanumapusayuu. Ee peamm3anus MmpeanoJraract HCIOJIb30BAHHUEC T'YMAHUTAPHOI'O IMMOTCHIIMAJIA
(1)H3HHCCKOﬁ HAayKH, OCMBICIICHHUC CBA3U pPA3BUTUA (bI/I3I/IKI/I C Pa3sBUTHUCM O6H.IGCTB3., a TakKXKeE C

MHUPOBO33PCHUYCCKUMU, HPABCTBCHHBIMHA W 3KOJIOTUYCCKUMHU Hp06J'ICMaMI/I.



Hoes npuknaonou manpaenennocmu. Kypc (QU3MKM mpearnonaraeT 3HaKOMCTBO C IIHPOKAM KpPYroM

TCXHUYCCKUX U TCXHOJIOTHYCCKUX HpI/IJIO)KeHI/Iﬁ HU3Yy4YCHHBIX TCOpI/Iﬁ " 3aKOHOB.

Hoes IKoJlocuzayuupeaIn3yeTCcda MnoCpCACTBOM BBCACHUA JJICMCHTOB COACPIKAHUSA, IMOCBAIICHHBIX
9KOJOTHYCCKHUM Hp06JI€MaM COBPECMCHHOCTH, KOTOPLIC CBA3AaHbI C PaA3BUTUCM TCXHHUKU U TCXHOHOFHﬁ, a

TaKXKe 00CYKACHUS POOIeM PalMOHATIBLHOTO IPUPOIOTIONB30BAHUS U HKOJIOTHYECKONW OE301TaCHOCTH.

Crep>xHEBBIMU 3JIEMEHTaMU Kypca (U3UMKM Ha YPOBHE CpeJHEro ooOuiero oOpa3oBaHMs SBISIOTCS
¢usnveckue Teopun (popMHpOBaHUE TPEACTABICHUH O CTPYKType MOCTPOSHUS (U3UYECKOH Teopwuw,
ponu (pyHIaMEHTAIBHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJE, IPaHHUIIAX

MPUMEHUMOCTH TEOPHI JUIsl OMMCAHMSI €CTECTBEHHO-HAYYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-JIeITEIbHOCTHBIN MOJIX0/ B Kypce (U3MKHU peaTu3yeTcsl MPekIe BCEro 3a CYET OpraHu3aluu
AKCIEPUMEHTAJIbHOW JieATeNbHOCTH oOyvatomuxcs. Jlng 0a30Boro ypoBHS Kypca (QHU3UMKH — 3TO
HCIOJIb30BAHNE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpbIE B Iporpamme 1o (Qu3uke o0beIMHEHbl B OOIIMN CMHCOK YYEHMUYECKUX MPAKTUYECKHX PadoT.
Brimenenne B yka3zaHHOM TiepedHE JAa0OpPATOPHBIX pabOT, MPOBOAUMBIX JII KOHTPOJS W OIICHKH,
OCYILIECTBIISIETCSl YIaCTHUKaMH 00pa30BaTENIbHOTO MpoIecca UCXO U3 0COOEHHOCTE! MIaHWPOBAHUS U
ocHaleHus: kabuHera ¢usuku. [Ipu 3TomM obecrneunBaercss OBIaJeHUE OOYYAIOMIMMHCS YMEHUSMU
IIPOBOJIUTh KOCBEHHbIE U3MEPEHUs, UCCIENIOBAHUS 3aBUCUMOCTEN (PU3MUECKMX BEJIUYMH U IOCTAHOBKY

OIIBITOB ITO MPOBCPKE NPCIIOKCHHBIX T'HIIOTE3.

Bonbiioe BHUMaHue yrensieTcs peleHUIo0 pacueTHBIX U Ka4eCTBEHHBIX 3ajad. [Ipu aTom Ui pacyeTHBIX
3ala4 MPUOPUTETOM SBJISIOTCS 3alayd C SBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, IO3BOJISIIONINE
MIPUMEHITh U3YYECHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3 OJIHOTO pasjiesia Kypca, TaK M MHTErpUpys
3HAHUS U3 PAa3HBIX paszienoB. /{1l KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/laHUsl HA 00BsSCHEHHE
MpOTEeKaHUsT (PU3MYECKUX SBICHUM M TMPOLECCOB B OKPYXKAWIIEeH KU3HU, Tpedyrouue BbeIOOpa

(bH?)H‘iGCKOfI MOJCIIN OJId CUTyallud IPAKTHKO-OPUECHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusimMu @I'OC COO k MaTepualbHO-TEXHUYECKOMY OOECIEUeHHI0 yueOHOro
nporecca 0a30BbIH ypoBeHb Kypca (U3MKM Ha YpOBHE cpexHero oOmiero o0pa3oBaHMs JOJDKEH
U3y4yaThCs B YCIOBMSX MPEIMETHOIrO KaOMHeTa (PM3MKU WU B YCIOBHSIX MHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4yHOro nukia. B kaOuHere ¢u3uku J0MKHO OBITh HEOOXOIMMOE
nabopaTopHOe 00OpYAOBaHUE sl BBINOJHEHMS YKa3aHHBIX B IMporpaMMe No (QU3MKe YYeHUUECKUX

MMPAKTUYCCKUX pa60T U ICMOHCTPAalUOHHOC O6Op}I)IOBaHI/Ie.

Z[eMOHCTpaI_II/IOHHOC 060py,I[OBaHI/Ie Q)opMpreTca B COOTBCTCTBHUHU C IIPUHIUIIOM MUHHUMAaILHOU
JOCTAaTOYHOCTH H o0OecrieunBaeT MOCTAHOBKY MNEPCUUCIICHHBIX B MHNpOrpaMMme II0 (bH3HKC KIIFOYCBBIX
,Z[CMOHCTpaI_II/Iﬁ A UCCIICAOBAHUA  U3YyYAaCMbIX SIBICHHUH U mnmponeccoB, OSMIIMPUYCCKUX U

(1JYH,Z[aMCHTaJ'IBHBIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHCHHﬁ.



JIaGopatopHoe 00OpymOBaHHE JUIS YYEHHYECKHX MPAKTHUECKUX paboT ¢opMupyercs B BHIE
TEMAaTUYECKUX KOMIUIEKTOB M 00ECHEeUMBAETCS B PacdyeTe OJHOTO KOMILJIEKTa Ha JBYX OOYYarOLIMXCS.
Temaruueckue KOMILIEKTHI J1a00paTOpHOTO 000PYIOBaHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM
MCTOJIb30BAHNH aHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B

BUJIe THU(POBBIX JTAOOPATOPHIA.
OcHogHbIMU Yenamu uzydeHus Gu3uKu 6 oowem oopazo8aHuu A6IAIOMCsL.

* (opMupoBaHHE HMHTEpeca W CTPEMJICHUS OOYyJaromuXcs K HAYYHOMY H3YYEHHUIO MPHUPOIBI,

PAa3BUTHUC UX UHTCIUICKTYAJIIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI\/JI;

® Ppa3BUTHC HpC)ICTaBJ'IGHI/Iﬁ 0 HAYYHOM MCTOJC IMO3HAHUA U q)OpMI/IpOBaHI/Ie HCCICA0BATCIBCKOI'O

OTHOIICHUA K OKPY’KarOIIM SABJICHUSM,

* (dopMHUPOBaHKHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3yUYE€HUS OCHOB CTPOCHUSI MaTEpHUU

1 (GyHITaMEHTAJIbHBIX 3aKOHOB (DM3HKH;

* ¢dopMupoBaHHE YMEHUU OOBSCHATH SBICHUS C WCIOJIb30BAaHMEM (U3MUYECKUX 3HAHUU W

HAaYYHBIX TOKAa3aTCIbCTB,

* (QopmupoBaHue MpeACTaBICHUN O posid (U3UKU JUIsl Pa3BUTHUS JIPYTHX €CTECTBEHHBIX HayK,

TEXHHUKH U TEXHOJIOTHH.

,ZZOCI’I’[L!JfC@Hu@ amux ueﬂeﬁ obecneyusaemcs peuieHuem czze()y;ou;ux 3a0ay 6 npoyecce usyd4eHus Kypca

Qusuku Ha yposHe cpedHezo 0owe20 00pa3oeanus.

* TIpHOOPETEHHE CHCTEMBI 3HAHUIN 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKIIIOYAss MEXaHUKYy, MOJICKYISPHYIO (H3HKY, DJIEKTPOJAMHAMUKY, KBAaHTOBYIO (H3HKY U

3JICMCHTBI aCTpO(bI/ISI/IKI/I;

* (QopmupoBaHue yMEHUN NPHUMEHSTh TEOPETUYECKHE 3HAHHS ISl OOBSICHEHUS (PUIUUECKHUX

SIBJICHUM B OpUupoac U i MPUHATHUA ITPAKTHYICCKUX peH_IeHI/Iﬁ B HOBCCHHCBHOﬁ KHU3HU,

* 0OCBOEHHME CIIOCOO0OB PCUICHU PAa3JIMIHBIX 3a/1a4 C IBHO 3aJaHHOM (1)H3H‘ICCKOﬁ MOACJIBIO, 3a4a4,
moApasyMeBarOmnx CaMOCTOATCIIBHOC CO3OaHUC (I)HSHHCCKOI;'I MOACIN, aJICKBaTHOMU YCJIOBUAM

3aJa4u,

¢* TIOHHMMAHHUC (1)I/I3I/I‘ICCKI/IX OCHOB W TIIPUHIUIIOB JENCTBUSA TEXHUYECKHUX YCTPOI\/’ICTB 151

TEXHOJIOTHYCCKUX MIPOLECCOB, UX BIIUAHUA Ha OKPYKAIOIIYIO CPEY,

¢ OBJIaACHHUEC MCETOAAMH CaAMOCTOSATCIIBHOTO IUIAHUPOBAHHUA U IIPOBCACHUA (1)I/I3I/I‘IGCKI/IX
OKCIICPUMCHTOB, dHaJIM3a W WHTCPHIPECTAINU I/IH(I)OpMa]_[I/II/I, OIIPEACIICHUSA OOCTOBCPHOCTH

MOJIYYCHHOT'O pEC3yJibTaTa,

¢ CO3JJaHHuC yCJIOBI/Iﬁ A1 Pa3sBUTHA YMeHI/Iﬁ HpOeKTHO-HCCHCI{OB&TGHBCKOﬁ, TBOpquKOﬁ

ACATCIBHOCTH.



Ha m3ydenue ¢usuku (6a30BbIii ypOBEHb) Ha YpOBHE cpeaHero oduiero obpaszoBanus oTBoautTcs 136

yacoB: B 10-M kitacce — 68 yacoB (2 yaca B Hezieno), B 11-M kitacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipemiaraemserii B mporpamMMe 1o ¢u3uke nepedeHsb Ja00opaTOPHBIX U MPAKTHUYECKHX PAalOT SBISETCS
PEKOMEHIOBaHHBIM, YUYHUTEIb JENAeT BHIOOP MPOBEAEHUS JIAOOPATOPHBIX PA0OT M OMBITOB C yYETOM

UHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYaronIXCs.

Ilpoepamma xypca npedycmampusaem 6binoIHeHUe 1AOOPAMOPHLIX paOOm U IKCNEPUMEHMO8  C

ucnonvzosanuem obopyoosanus « Touku Pocmay.

Hugpoeaa nabopamopua RELEON yuenuueckan (¢usuxa) 00ecreunBacT BBIMOJTHEHUE

HKCTIEPUMEHTOB TI0 TeMaM Kypca (GPU3UKH :
BecrpoBotHOMMYITETHIATIHK C 6-F0 BCTPOCHHBIMU JTATIYHKAMHU:
Hudposoit narunk temneparypsl (-40+165C)
[udporoii natunk adbcomornoro gasnenus (0...700kI1a)

Jatank marautHoro noJis (-100...+100 mTo)
Hatuuk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)
Hatumk Toka (-1...+1A)
JaTtunk akcenepomeTtp (£2 g; +4 g; £8 g)

Otnenbable  ycTpoiictBa: USB  ocmwmiorpad (2 kanama, +/-100B)  Akceccyapwi:Kadenr USB
COCIMHUTEINIbHBIN, 3apsaHoe ycTpoiicTBo ¢ kabemem miniUSB, USB amantep Bluetooth 4.1 LowEnergy,

KOHCTPYKTOP JIA IIPOBCACHUA SKCIICPUMEHTOB.

HpI/I BBIIIOJTHCHHUH J'Ia60paT0pHBIX pa60T IIKOJIbHUKH 06yqa10Tc;1 IUIAHUPOBAHUIO MW OpraHu3alin
OKCIICpUMECHTA, CHUCTEMATU3allukl W MCETOAaM 06pa6OTKI/I PE3YJIbTAaTOB H3MepeHHI>'I, CpaBHCHHUIO
PE3YJIbTATOB I/I3MepeHHI>'I, INOJIYYCHHBIX IIPpHU OJHWHAKOBBIX W PA3JIMYHBIX YCIOBHUAX SKCIICpHMMCHTA, U Jp.
HpI/I IIOATrOTOBKE K BBIIIOJIHCHHNIO Ha60paT0pHHX pa60T yqalmuecsa CaMOCTOATCIIBHO U3YYA0OT Pa3JIMYHLBIC

BOIIPOCHI, CBA3aHHBIC KdK C IIPOBCACHUCM (1)I/I31/I‘IGCKOFO OKCIICpUMCHTA, TdK U C €ro COACPIKAHUCM.

s peanusayuu npoepammvl UCNOIB3YVIOMCA YY4eOHUKU, NOMYIICHHbIE K HCIOJIb30BAHUIO NPU peann3aluu
HMMEIOIUX TOCYIapCTBEHHYIO aKKpPEAUTAIlMI0 00pa30BaTENbHBIX MPOTpaMM HAa4yallbHOTO OOIIEro, OCHOBHOTO

oOmiero, cpegHero ooOmero oOpa3oBaHMs —OpraHU3alMsIMH, OCYLIECTBISIOMIMMU  00pa30BaTEIbHYIO

IeATeNbHOCTb, pHKa3oM Munnpocsenienus ot 21.09.2022 N2 858:

 Ousuka, 10 kmacc/ MskumeB ['.4., ByxosueB b.b., Corckuit H.H. mox penakiueit

[TapdentpeBoit H.A., Akuronepnoe obmiectBo «M3natenberBo "[Ipocsenienue'»;

 Owmsuka, 11 xmace/ Mskumes ['.JI., byxoBueB b.b., Uapyrun B.M. mon penakiueit

[MapdentpeBoit H.A., Akunonepnoe odmectBo «M3natenberBo "[Ipocsenienue'»;



DNeKTpOHHBIE 00pa30BaTEIIBHBIE PECYPCHI, TOMYIIEHHBIC K UCTIOIb30BAHUIO TIPHU PEaTU3allii HMEIOIINX

rOCYy/IJapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTEIbHBIX IPOrpaMM HadyajbHOIO OOIIEro, OCHOBHOIO

obmiero, cpeanero obiero oopasoBanus rnmpukazoM MunmnpocsemieHus ot 04.10.2023 N2 738:

» bubnunoreka marepuanoB GI'UC «Mos mkona — lib.myschool.edu.ru/market



Coaepxxkanue yueOHOr 0 nmpeamMera.

10 KJIACC.

Pazoen 1. Qu3zuxka u memoovl HAYUHO20 NOZHAHUA.

®u3uka — Hayka o npupoje. Haydnsie MeTO1bl MO3HAHUS OKpYKarouero Mupa. Poss skciepumenTa u
TEOPHH B TIPOLIECCE MO3HAHUS TPUPOJIBL. DKCIIEPUMEHT B pu3nke. MoaennpoBanue GU3HIeCcKux
SIBICHUN U nporieccoB. Hayunsle runore3pl. @U3NUeCKre 3aKOHBI U TEOPHUH. | paHHIIbI IPUMEHUMOCTH
¢buszmveckux 3akoHOB. [Ipuniun coorBercTBUsA. Poiib 1 MecTo Gu3nku B HOPMUPOBAHUHN COBPEMEHHOU

Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKOMN AESITEIBHOCTH JHOACH.
Jlemoncmpayuu.

AmnHasoroBbie U ITU(POBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUNKH.
Pazoen 2. Mexanuxa Tema 1. Kunemamuxa.

Mexaandeckoe JgBmkeHHe. OTHOCHTEIILHOCTh MEXaHMUecKoro pABmkeHUs. (Cucrema oTcuéra.
Tpaekropus. Ilepemerienue, ckopocTh (CpeaHsii CKOPOCTb, MIHOBEHHAss CKOpPOCTb) U YCKOpPEHUE
MaTepUaJIbHON TOYKH, MX HPOCKIMH Ha OCH CHUCTEMbl KoopauHar. CII0OKEHHE MepeMElIeHUud |
CIIOKEHHE CKopocTel. PaBHOMEpHOE€ M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOE nBIKeHue. [paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTHU, YCKOPEHHUS, MYyTHU MU MEpPEMENICHUS MaTepUaIbHOW TOYKUA OT
BpeMenn. (CBoOogHOE TajeHUE. YCKOpEHHE CBOOOJHOTO TajeHus. KpuBOIMHEHHOE IBUIKEHHE.
JIBr>keHHEe MaTepualibHOM TOYKH O OKPY)KHOCTH C IMOCTOSHHOM IO MOJYJII0 CKOPOCThIO. YTJoBas
CKOPOCTb, JIMHEHHAs cKopocTh. Ilepmoa m yactora oOpamienus. LleHTpocTpeMUTET HOE YCKOPEHHUE.
TexHuyeckue yCcTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHHUE: CIUJIOMETP, ABUKEHUE CHAPAJIOB, LIETTHBIE U

pEeMEHHBIE MTEepelauH.

ﬂeMOHcmpauuu. Mojenb CHCTEMbI OTC‘IéTa, HIUIIOCTpalusad KHUHEMATHYCCKUX  XAPAKTCPHUCTHUK

JABUOKCHUA.
Hpeo6pa30BaHHe I[BI/DKCHI/Iﬁ C UCIIOJIb30OBAHHUEM IIPOCTBIX MCXAHU3MOB.

Ilagenue Ten B BO3YyXC U B pa3pCiKCHHOM IIPOCTPAHCTBC. Ha6JHOI[eHI/Ie JABMXKCHUS TCIIA, 6pOHleHHOFO

moJa yrijioM K ropu30HTY U TOPU3OHTAJIbHO.
I/I3MepeHI/Ie YCKOPCHUA CBO60,I[HOI‘O magacCHHA. HanpaBneHI/Ie CKOPOCTH IIpU ABUKCHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomwvl (¢ ucnoivzosanuem ob6opyoosanus « Touku
Pocmay, uyugposas nabopamopus RELEON , natuuk akcenepomeTp (£2 g; +4 g; +8 g) , maTduk

yCUvd, JaTUUK paCCTOSHUS.

H3y‘ICHI/IC HEPAaBHOMCPHOTO ABUKCHUS C LECJIBIO OIIPCACIICHUA MT'HOBEHHOM CKOPOCTH.



HCCHGHOB&HI/IG COOTHOIICHUA MCKIY NYTSAMH, HpOfII[eHHLIMH TCJIOM 3a NOCICAOBATCIBHBIC PABHLIC

IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBJKEHHH C Ha4aJIbHOUM CKOPOCTBIO, PAaBHOM HYIIIO.
N3ydyenue nBuKEHUs AapUKa B BA3KOU KUIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa.

[Ipunnun otHOCcUTenbHOCTH ['anmnes. Ilepssiii 3axkoH HerotoHa. MHepruanbsHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoii 3akon HeroToHa /11 MaTepuanbHON TOUKH.

Tperwnit 3akoH HproTOHA /17151 MaTEpUAIBHBIX TOYEK.
3akoH BceMupHOro Tarotenus. Cuma tsxectd. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIbKEHUS U cuiia TpeHus nokos. Koagoumment tpenus. Cusia CONpoTUBIECHUS MPH IBIKEHUU Tea

B JKUJIKOCTHU WJIH Ta3e.
[TocTynarensHoe ¥ BpamaTreabHOE JBMKEHHE aOCOTIOTHO TBEPIOTO TeNa.
MoMeHT cuiibl OTHOCUTENFHO OCcH BpatieHus. [1nedo cubl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

Texanueckue YCTPOfICTBa U MPAKTHYCCKOEC IMPUMCHCHHUEC: TMNOAIIHMITHUKH, ABMXXCHHUEC HCKYCCTBCHHBIX

CIYTHHKOB.
Jlemoncmpayuu:
SBneHue nHepuu.
Macc B3aMMOJECHCTBYIOIINX TE.
Bropoii 3akon HeroToHa.
H3mepenue cuil.
Crnosxenue cuil. 3aBUCUMOCTb CUJIBI YIIPYTOCTH OT JeopMaliuu.

HeBecomocts. Bec Tena pu YCKOPCHHOM noabéMe M MaJCHUU. CpaBHeHI/Ie CUJI TpCHHUA IIOKOA,

KauCHUA U CKOJIBXCHHA.
YcnoBus paBHOBCCHUA TBépI[OFO Tena. Buasl paBHOBECHU:.

Yuenuueckuii skcnepumenm, nabopamophvle pabomul( ¢ ucnoivzosanuem o06opyoosanus «Touku
Pocma», yugposas nabopamopus RELEON , natdauk akcenepomerp (£2 g; +4 g; £8 g), naTduk

yCuiiid, JaTYUuK paCCTOSAHUS.

I/I3yquI/IC JABWXKCHUS 6py01<a 10 HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCMOCTH CHJI YIIPYTOCTH, BOHUKAIOUINX B IPYXHHE U PE3HHOBOM 00pasIle, OT UX

neopmanuu.
HccenenoBanue ycaoBUl paBHOBECHS TBEPIOTO TEJIA, UMEIOLIET0 OCh BPAILICHUS
Tema 3. 3akonbvl coxXpanHeHUs 6 MexXaHUKe.

Nmnynsc MaTepuanbHOM TOUKM (T€da), CUCTEMbI MaTepUAbHBIX TOUEK. VIMITyIbC CHIIbI U M3MEHEHUE

UMITyJIbCa TeJla. 3aKOH COXpaHEHUsl UMITylbca. PeakTuBHOE ABMKEHUE.
Pabota cuibl. MOIIHOCTh CHIIBL
Kunernueckas sHeprusi MarepuaibHOi Touku. TeopeMa 00 M3MEHEHUN KUHETUUECKON SHEPTUH.

[lorenumaneHas oSHeprusd. lloreHuumanbHass »dHeEprust yOopyro JAe@OpPMHUPOBAHHOW  MPYKHUHBI.
[ToTenumanpHas sHeprusi Tejna BONM3M MOBEpXHOCTH 3eMiH. [loTeHIManbHbBIE W HENOTEHLHUAIbHbBIE
cuiibl. CBsi3b paOOTHl HEMOTEHLHUAIbHBIX CHJI C MU3MEHEHHEM MEXaHWYECKOH 3HEPrHMHM CHUCTEMBI Tell.

3aKOH COXpPaHEHUSI MEXaHUYECKON YHEPTUN.
Yrpyrue u Heylpyrue CTOJIKHOBEHMS.

TexHnueckne yCTpOWCTBAa M IMPAKTHYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIM IHCTOJNET,

JBIKCHHUE PAKET.
Jlemoncmpayuu:
3aK0oH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.
[Tepexo moTeHIMATBHOM SHEPTHH B KUHETUUYECKYIO U OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsl :
N3yuenne abCOMOTHO HEYNIPYTOro yaapa ¢ IMOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3HU pa6OTLI CHJIBI C W3MEHEHHUEM MeEXaHH4YeCKOM OHCPIrunM TCJIa Ha IIPHUMEPC

PaCTsKEHUS PE3UHOBOTO XKI'yTa.
Pazoen 3. Monekynapnaa puzuka u mepmoounamuxa.
Tema 1. Ocnoevl MONEKYAAPHO-KUHEMUYECKOU MEOPUU .

OcHoBHbIE IOJIOKEHUS MOJIEKYJIIPHO-KNUHETHYECKO N TEOpUU u ux OTBITHOE
oOocHoBaHue.bpoyHoBckoe nBrmkenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS YaCTHIL
BellecTBa. Mojienu CTPOCHHUS T'a30B, KUIAKOCTEH U TBEPABIX Tl M 0OBSICHEHUE CBOMCTB BELECTBA Ha

OCHOBE 3THUX MoJeleii. Macca u pa3MEpPbl MOJICKYII. KonunuectBo BCIIICCTBA.

IloctossnHas ABorangpo. TemioBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana Temmneparyp

Llenbcus.



Mogenp uzneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-KUHETUYECKOM TEOPUHM HIECAIBHOIO
raza. AOcCoOJIIOTHas TeMmIepaTypa Kak Mepa cpelHedl KHHETHYEeCKOW SHEprHy TeIJIOBOTO JIBH)KCHUS
yactul rasa. Illkama remneparyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue Menzeneesa—Kianeiipona.

3akoH [lanbToHa. M3ompoiiecchl B UI€albHOM rase C

MIOCTOSIHHBIM ~KOJIMYECTBOM BeIlecTBa. [ 'paduueckoe MpeacTaBIeHUEe H30IMPOIECCOB: H30TEpMa,

M30x0pa, u3obapa.
Texnuueckue ycTpoiicTBa U MPAaKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu:

OnpIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (GoTorpaduu MOJEKYlT OpPraHuYecKHX

COCIMHEHU .

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSL.

Monens onbita LlTepHa.

OnBITHI, TOKA3bIBAIONIUE CYIECTBOBAHNE MEKMOJICKYIISIPHOTO B3aMMOICHCTBHSL.
Monens, WUTIOCTpUpYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnBbIThI, MIUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEaIbHOTO ra3a, H30MpPOLIECChI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi( ¢ UCNONb308AHUEM 000PYOOBAHUS
«Touku Pocmay, yugposas rabopamopus RELEON .

Hudporoii natunk Temmnepatypsl (- 40+165C);

Hudposoii natunk adbcomornoro masieHus (0...700xI1a) .

OnpeﬂeneHI/Ie MacCChbl BO3ayXa B KJIaCCHOM KOMHATE Ha OCHOBE H3MepeHI/II>'I 00BéMa KOMHAaThbI, JaBJICHUA

U TEMIEpaTyphl BO3/1yXa B HEWl.
HccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeTpaMu COCTOSHUS Pa3pekeHHOTo ra3a
Tema 2. Ocnogvlt mepmoouHamuKu.

TepMOI[I/IHaMI/I‘-IeCKaH cucTteMa. BHYTpeHHSISI OHEPIrusa TepMOHHHaMquCKOﬁ CHCTEMBI U CIIOCOOBI €&
n3MeHeHus. KoanuecTBoO TEIIOTHI U pa60Ta. BHYTpeHHHH OHEprusaA OJHOATOMHOT'O HUACAJILHOI'O rasa.
Buagr TCIIonepeaayun: TCILIOMPOBOAHOCTh, KOHBCKIUA, H3JIYUCHHC. VY nenpHagTenI0EMKOCTD

BelecTBa. KolmuecTBo TEMIOTH NP TEIUIONEpEaye.
[Tonsitue 06 aguabarnom nporecce. [lepBriii 3akoH TepMoanHamMukH. [Tpumenenue
MEPBOT0 3aKOHA TEPMOJIMHAMUKH K M3ompoleccaM. I'paduueckas natepnperaius paboThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTHMOCTh POLIECCOB B IPUPOJIE.



TemoBeie MammHbl. [IpuHIUNBL NeiicTBUS TEMIOBBIX MaKH. [IpeoOpa3oBanus sHEPIUH B
TeroBbIX MammHax. Koaddunuent nonesHoro aeicTBus terioBoi Mammusel. Lukn Kapro u
ero K03 HUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTUUECKUE MTPOOIEMBI TEINIOIHEPTETUKH.

Texuuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO CropaHus, ObITOBON

XOJIOAMIIBHHUK, KOHIUITHOHED.
Jlemoncmpayuu:

V3MeHeHre BHYTpEHHEH SHEPTUH Tela PU COBEPIICHUH PAOOTHI: BBUIET MPOOKH U3 OYTBHIIKH IO
JeMCTBHEM CXKaTOro BO3J/lyXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOKe MyTéM TpEeHHUS

(BUIIEOAEMOHCTpAITHS).

N3meneHnne BHyTpeHHEH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OmnbIT N0 auabaTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3IYITHBIM OTHUBOM).

Mopenu mapoBo#t TypOWHBI, ABUTATENSI BHYTPEHHETO CTOPAHHUS, PEAKTUBHOTO JIBUTATEIIS.
Y4eHnuyecKuil SKCIIepUMEHT, JIabopaTOpHbIE PabOThI

N3Mepenne ynenbHON TEeMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn geujecmea. Pazoevie nepexooul.

[Tapoo6pa3zoBanue u koHjeHcauus. Vcnapenue u kunenue. AOGCOMIOTHAsE HOTHOCUTENbHAS BIAXKHOCTD

Bo3ayxa. HaceimenHnslit map. Y aenbHas TerioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSL.
TBépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBONCTB KPUCTAIIJIOB.

}KI/II[KI/IC KpUCTaJlJIbI. COBpCMCHHBIe MaTc€puralbl. IInaBnenune n KpucCTaJuIu3anusi. Yneanaﬂ TCIJI0TAa

riaBnenus. Cyoaumarusi.
YpaBHEeHHE TEIJIOBOTO OanaHca.

Texuuueckue YCTPOﬁCTBa U MPAKTHUYCCKOC IIPUMCHCHHC. THUI'POMCTP U IICHUXPOMETpP, KaJIOPpUMCTP,
TEXHOJIOTUU  TIOJYYCHHA  COBPCMCHHBIX MAaTepuaJioB, B TOM  YHCJIC HAHOMATCpUAJIIOB, U

HAHOTCXHOJIOTHH.
Hemoncmpayuu:

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenne HarpeBaHus U MIaBJICHHS KPUCTAILTMYECKOTO BEIIECTBA.

I[eMOHCTpaL[I/ISI KpHUCTAJIJIOB.



Vuenuueckuii sxkcnepumenm, nabopamopHvle pabomul ( ¢ ucnoirvzosaunuem 06opyoosanus «Touku

Pocmay, yugpposas rabopamopuss RELEON .

[udporoii naruuk temmeparypsi (-40+165C);

Hudposoii natunk adcomotHoro nasienus (0...700kI1a).
H3MepeHne OTHOCUTENFHON BIIAXKHOCTH BO3TyXa.

Pazoen 4. Ocnogwl 31eKmMpoOOUHAMUKU.

Tema 1. Inekmpocmamuka

OnexkTpuszanus Ten. ONeKTpuyeckuil 3apsna. JIBa Bujga saexTpuuyeckux 3apsanoB. [IpoBogHuku,
JTUBIEKTPUKHU U TIOTYIPOBOAHUKHU. 3aKOH COXpAaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumopeiictBue 3apsigoB. 3akoH Kynona. TodeuHbIN SlEKTpUYECKUN 3apsia. DIEKTPUUECKOE TOJIE.
HamnpsoxkéHHOCTh  BnekTpryeckoro mnoiid. lIpuHmuMn cyneprno3unuu 3IeKTpudecKux mnojed. JIlunum
HaNpsLKEHHOCTH JIEKTPUYECKOTO TOJIS.

PaGora cun osnekrpocratmueckoro mons. [lorenuman. PasHocts mnorenuumanoB. I[lpoBonHuku u
TUBJIEKTPUKH B DJIEKTPOCTAaTUYECKOM MoJie. J[uanekrpudeckasi pOHUIIAEMOCTb.

OnexkrpoéMkocTb. KoHzmeHcarop. DneKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA. OJHEPTHsl 3apsyKEHHOTO
KOHJIEHCATopa.

TexHuueckne  yCTpOMCTBA M MPAKTHYECKOE  NPUMEHEHHE:  JJIEKTPOCKON,  DIJIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE SJIEKTPONpPUOOpPOB, KOHJIEHCATOP, KOMUPOBAJIBHBIN ammapar,
CTPYUHBIN TPUHTED.
Jlemoncmpayuu

YCeTpolcTBO M MPUHIMUIT ICUCTBUS SJIEKTPOMETPA.

B3anMoelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 31EKTPOCTATUUECKOM MOJIE.

DneKkTpocTaTU4ecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOPA OT IUIOIIA/IN IUIACTUH, PACCTOSIHUS MEXKy HUMU
U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi (¢ McHOJIb30BaHMeM o0opyaoBaHusi «Touxm
Pocra», nudposas adoparopusi RELEON:

Jatuuk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B);

Hatuuk Toka (-1...+1A)

I/I3MepeHI/IC BHCKTPOéMKOCTI/I KOHACHCATOpPA.



Tema 2. IlTocmoannwiit Inekmpuyeckuit mox. Toku é pa3iuyHvix cpeoax.

DNEeKTpUUYECKUN TOK. YCIIOBUS CYILECTBOBAaHUS 3JEKTpUUECKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTostHHBIN TOK.

Hanpsokenne. 3akon Oma ai1s ygacTka LIETH.

DNEeKTpUYECKOEe  CONPOTHBIEHHE. YJIeNbHOE  CONpOTHUBIIEHME  BemectBa. [locienoBarenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEMHEHHUE TPOBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.
DNEeKTpOABMKYIasi CHJIa U BHYTPEHHEE CONPOTHBIICHME MCTOYHUMKA TOKa. 3akoH Oma ajis IMOJIHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTb COMPOTHUBIIEHHS METaNIOB OT
temiieparypbl. CBEpXIPOBOJUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W TNpUMeEcCHas MPOBOJUMOCTb MOJYMpOBOAHUKOB. CBoiicTBa p—N-
nepexona. [lorympoBoIHUKOBBIE TPHOOPHI.

DneKTpuYecKuii TOK B pacTBOpax M paciiiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHUECKas JUCCOIMAIINS.
DIIEKTPOJIH3.

DJIEKTPUYECKHI TOK B razax. CaMOoCTOSITEbHBIN U HECAMOCTOSITENbHBIN pa3psan. Momanusd. [Lna3zma.
TexHnueckne ycTpoWcTBa U NMPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOUHUKH
TOKa, DJIEKTPOHArpeBaTeNbHbIE TPUOOPHI, JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BAaKyyMHBIN MO, TEPMHUCTOPHI U (OTOPE3UCTOPBI, MOITYIIPOBOIHUKOBBIHN 110/, TabBaHUKA.
Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COINIPOTHUBJICHUS IWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOAAU IOIEPEYHOro
CEYEHMS U MaTepHaa.

CMmelaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KOpoTkoe 3amblkaHUE TrajdbBaHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONIPOTUBIICHUSL.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTB BO3/1yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomat

RELEON Jaruuk Hanpspkenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B), Jlatuuk Toka (-1...+1A)
N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoaBHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Ha6J’IIO,Z[CHI/IC QJICKTPOJIN3A.



Nzydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C Y4ETOM COJACPIKATEIBHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduil ¥ TEXHOJIOTHH.
Mesicnpeomemusie nonsimus, CBI3aHHBIE C H3y4€HUEM METOJIOB HAyYHOTO MMO3HAHMS: SIBIICHUE, HAYYHBIN
¢daxr, rumore3a, puU3NYECKas BEIMYMHA, 3aKOH, TEOPHs], HAOIOJIECHUE, SKCIIEPUMEHT, MOJICIIUPOBAHHE,
MO/IeNb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHEHHI, JTMHeWHas GyHKIus, mapabdoiia, runepoona, ux rpaduku u
CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAaHI€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI M HMX MPOCKIMM HA OCH KOOPAWHAT, CI0KEHHUE BEKTOPOB.
buonocusn: mexanunyeckoe IBUKEHHE B JKMBOW mpupoae, AUPPy3us, OCMOC, TEMIO0OMEH KHUBBIX
OpraHu3MoB (BUBI TEIIONIEPEAAaYH, TETUIOBOE PAaBHOBECHUE), DJICKTPUIECKUE SIBJICHUS B )KUBOH MPHUPO/IE.
Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJISIPHAS
Macca, TeIUIOBBIE CBOMCTBAa TBEPIBIX TEJN, JKUAKOCTEH M Ta30B, DJEKTPUYECKHE CBOWCTBA METAILIOB,
AIIEKTPOIUTHIECKAS JUCCOIIHAIINS, TATbBAHHKA.

T'eoepaghus: BIaxHOCTH BO3yXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHUE IBIKEHUH C HWCIOJIH30BAHMEM MEXaHW3MOB, YUET TPEHHsI B TEXHUKE,
MOIIIIATTHUKH, MCTIOIh30BaHUE 3aKOHA COXPAaHEHHs WMITYJbCa B TEXHHKE (pakera, BOJOMET W JIpyTHE),
JIBUTATENb BHYTPEHHErO0 CropaHus, TMapoBas TypOuWHa, OBITOBOM XOJOIWIBHHUK, KOHIUIIMOHEP,
TEXHOJIOTUU TMOJY4YEHHUsI COBPEMEHHBIX MaTepuaoB, B TOM YKCJIe HAHOMATEePHAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs  3all[UTa, 3a3eMJICHHE O3JIEKTPONpPHOOpOB, KCEPOKC, CTPYHHBIM MpPUHTED,

AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, JEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBaHHUKA.



11 KJIACC.

Paznen 1. Ocnoewt 31ekmpoounamuku (npooodicenue).

Tema 1. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[ToctrostHHbIE MarHuThl. B3anmoaeiicTBUE MOCTOSAHHBIX MarHUTOB. MaruutHoe noJsie. BekTop MarHuTHOM
MHAYKIUKU. [IpuHIMN cynepno3uimyu MarHuTHBIX MoJied. JIMHUM MarHuTHOW MHAyKuuu. KapTtuHa muHuin
MAarHUTHOW MHAYKIIUH TOJISl TOCTOSIHHBIX MAarHUTOB.

MaruuTHOE T0JIE€ MPOBOJHMKA C TOKOM. KapThHa JWMHHMN WHIAYKUMM MArHUTHOTO TMOJS JUIMHHOIO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOT'O KOJBIIEBOTO MPOBOJHUKA, KaTymIKH ¢ TOKOM. OmbIT Ipcrena.
B3anmopaericTBre MpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HaIpaBJIeHHUE.

Cuna Jlopenia, e€ Moaysb 1 HanpaBieHUe. JBUKeHNE 3apsHKEHHOM YaCTUIIBI B OJTHOPOJHOM MarHUTHOM
nose. Pabota cunel Jlopenna.

SIBneHue >NeKTpOMArHUTHOW HMHAYKUIWH. [IOTOK BeKTOpa MarHMTHOM WHIYKIMH. OJIEKTPOIBMKYIIAS
cuiia UHAYKIHMH. 3aKOH 3JI€KTPOMAarHuTHOM MHAyKIuu dapanes.

BuxpeBoe snexrpuueckoe moje. DJEKTPOABHKYIIAS CUJIa WHAYKIMA B IPOBOJHUKE, ABUKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUU. DJIEKTPOABMKYILAS CUJIa CAMOUHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M NPAKTHUYECKOE IMPUMEHEHUE: IMOCTOSIHHBbIE MAarHUThI, AJIEKTPOMArHUTBHI,
AJIIEKTPOJIBUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTUIl, MHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu:

OnbIT DpcTena.

OTKIJIOHEHHUE NEKTPOHHOIO MTy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJIAL.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuia Amrepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHue AIEeKTPOMArHUTHOM UHAYKIIHUH.

IIpasuiio Jlenna.

3aBHCHMOCTh BHCKTPOI[BI/I)KYH_ICI\/'I CUJIbl MHAYKIIUU OT CKOPOCTHU UBMCHCHUA MArHUTHOT'O TIOTOKA.
SIBnenue CaMOMHAYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul( ¢ UCNOIb30BaHUEM 000pyAoBaHus «Touku

Pocra», nudposas sadoparopusi RELEON:



HNaruuk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B);
Jatauk Toka (-1...+1A) , OtaenbHbie yerpoiictBa: USB ocummnorpad (2 xanana, +/-100B).
H3yuenue maeHumHo20 NOA KAMYUIKU C MOKOM.

Hccredosanue deticmeusi NOCMOSAHHO20 MACHUMA HA PAMK) C MOKOM.
Hccneoosanue senenus 21eKkmpomacHumHot UHOYKYUU.
Paznen 2. Koaeoanusa u éonno..

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUS

Konebarenbnas cucrema. CBoOOIHBIE MexaHWYecKue KojeOanus. ['apmonmueckue konebanus. [lepuon,
4yacToTa, aMIuInTya u (asa xkosnedanuil. [lpykuHHbIN MasTHUK. MaTemMaTHUeCKUl MasiTHUK. Y paBHEHUE
rapMOHHYECKHUX Kosiebanuil. [IpeBpaiienre sHepruu npyu rapMOHUUYECKUX KOJIEOAHUSIX.

Konebarenbubiit koHTYyp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJeOaHUs B HJEAIBHOM KoJieOaTeIbHOM
KOHTYype. AHAJIOTUSI MEXAY MEXaHUUYECKUMHU U 3JIEKTPOMarHUTHBIMU KojeOaHusMu. @opmyna TomcoHa.
3aKOH COXpaHEeHMsI SHEPTUHU B UACATbHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromUX KoyieOaHMSIX. BbIHYXJEHHblEe MexaHuWdeckue KoJjiebanus. Pe3onanc.
BriHyKIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUsI.

[IepemenHsbIit Tok. CUHYCONANBHBIN IEPEMEHHBIM TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUITUTYJHOE U
JNEUCTBYIONIEEC 3HAYECHNE CUJIBI TOKA U HAIIPSDKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemada U NOTPEOJIICHUE DIICKTPUUECKOW DHEPTUU. DKOJIOTHYCCKUE
PHUCKH IIPU NIPOU3BOJICTBE MEKTPOIHEPruH. KynbTypa NCIIOJIB30BaHUS 3JIEKTPOIHEPTUH B IIOBCETHEBHOU
KU3HH.

Texnuyeckue ycTpoWCTBa M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHH 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKA, JMHHUHU JJIEKTponepesay.
Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeabHON CUCTEMbI (IPY>KUHHBIA WM MaTeMaTHYECKUI MasTHUK).
Habmronenue 3aTyxaromux KoueOaHmii.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CB0060AHBIE JIEKTPOMArHUTHbBIE KOJIeOaHMS.

OcumsuiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa M HAINpPsDKEHHs OT BPEMEHH) Ul 3JIEKTPOMArHUTHBIX
KoJIe0aHUH.

Pe3oHaHc npu nocnenoBaTenbHOM COEIUHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U KOHIEHCATOPA.
Monens JIMHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle padbomsi( ¢ UCNOJAb30BaHUEM o0opyaoBaHusi «Toukm
Pocra», nudposas sadoparopusi RELEON

HNaruuk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B);

Jatauk Toka (-1...+1A) , OtnensHeie yerpoiictBa: USB ocummiorpad (2 xanana, +/-100B) .



Hccneoosanue 3a6ucumocmu nepuoda MAnvlx Konieoanuil cpy3a Ha Humu om ONIUHBL HUMU U MACCHL cpysa.

Hccneoosanue nepemenHnoco moka 6 uyenu us noC1e008amenbHO  COCOUHEHHBIX KOH@EHCCZMOPCI,

KamywKu u pe3ucmopa.

Tema 2. Mexanuueckue u 371eKmMpoMazHUmMHble 60JIHbL.

MexaHnnyeckue BOJIHBI, YcioBUs pacnpocTtpaHeHus. Ilepuoa. CkopocTh pacrpocTpaHeHUs U JUIMHA
BoutHBL [lonepeunsie u po1osibHbIE BOIHBL. HTepdepeHys u qudpaxius MeXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEKTPOMAarHUTHHIE BOJHBI. YCIIOBHSI M3Jy4EHMS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BektopoB E, B, V B snexkrpoMarHuTHON BoJiHE. CBOICTBA 3JEKTPOMAarHUTHBIX BOJIH: OTpPaXKEHHE,
MpesioMIIeHHE, NOJspu3anus, Tudpakuus, uHTeppeperus. CKOpoCTh AEKTPOMArHUTHBIX BOJIH.

[lkana 3meKTpOMarHUTHBIX BOJIH. [IpuMeHeHre 311eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHIIBEI panOCBA3U U TeJIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEebl.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: MYy3bIKaJIbHbIe HHCTPYMEHTBI, YAbTPa3BYKOBas
JTUATHOCTUKA B TEXHHWKE M MEAWIIMHE, pajap, paJuoNpuEéMHHK, TEIeBU30p, aHTeHHa, TenedoH, CBY-
neyb.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTPaHEHUE NONIEPEYHBIX U TPOJOTIBHBIX BOJIH.

Konebutomeecs Te0 Kak HCTOYHUK 3BYKA.

HaGnronenue otpaxeHus U NPEOMIICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunu u qudpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

Ha6J'IIO,Z[eHI/Ie CBs3U 'POMKOCTH 3BYKa U BBICOTBI TOHA C aMHHHTy,HOﬁ Y 4aCTOTOH KOJIEOaHUH.

Hccneoosanue ceovicms OJIEKMPOMACHUNIHBIX  6OJIH. ompasicenue, npejiomienue, noaiapuzayus,

oughpaxyus, unmepgepenyusi.

Tema 3. Onmuka

I'eomerprueckas ontuka. IIpsMonmHeHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu csera.
ToueuHbIM UCTOUYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxeHuii B MI0CKOM 3epKaie.
[Ipenomnenue cBera. 3aKOHBI MpETOMICHUS CBeTa. AOCONIOTHBIN MoKazarenb mpenomieHus. [lomHoe
BHYTpPEHHEE oTpakeHue. [IpeenpHblid yro ojJIHOro BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceeta. CoxkHbIN cocTaB 6enoro ceera. Ler.

Cobwuparomue U pacceuBamIIue JUH3bL. ToHKas JnH3a. DOKYCHOE PACCTOSIHUE M OMNTHYECKas CHia
ToHKOU nuH3bL. [locTpoenne n3o0paxeHnii B COOMPAIOIUX U pacCenBarOMINX TuH3ax. DopMyna TOHKOH

JIMH3BI. YBCJII/I‘-ICHI/IC, JlaBaeMO€ JIUH30M.



[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBast ontuka. HMaTepdepenuuss cBera. KorepeHTHbIE UCTOYHUKH. YCIOBHS HAONIONCHUS
MakCUMYMOB W MUHHUMYMOB B HWHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakumst cBera. J(udpaknuonHas pemérka. YcCIoBHE HAONIOACHUS TJABHBIX MAaKCUMyMOB TIpU
MaJCHUA MOHOXPOMATHYECKOTO CBeTa Ha TU(MPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOICTBA W NPAKTUUYECKOE MPUMEHEHHUE: OYKH, Jiyma, (oToarmapar, MpOoeKIIMOHHBIN
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(paKknOHHAs peléTKa, MOJIIPOUI.
Jlemoncmpayuu

[IpsimosuHeitHOE pacnpocTpaHeHHE, OTpakKeHHE U IpesomiieHue cBeTa. OnTuieckue npuoopsol.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mogenn MUKpOCKOTa, TEIECKOIIA.

Ha6nronenue nntepdepeHiinu crera.

Ha6nronenue qudpakiuu cera.

HaGnronenue aucnepcun ceTa.

[Tony4yeHue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

HabGnronenue aucnepcun cBeTa.

Paznen 3. KBanroBasi pusuka.

Tema 1. Inemenmol KAHMOBOU ONMUKU

®otonbl. Dopmyrna [Inanka cBs3u s3HEPTUU (HOTOHA C €T0 YACTOTONH. DHEPTHS  UMITYJIhC (POTOHA.

Otkpeitue U uccnenosanue ¢orodpdexra. Ombitel A. I. CroneroBa. 3akoHbl (orodddexra. YpaBHeHHE
OnnHiuTeliHa 11 poroaddexra. «Kpacnas rpanuna» Gorosdpdexra.

JHasnenwne ceera. OnbiThl [1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texuuueckne ycCTpoHCTBa M TPAKTUYECKOE NpHUMEHeHHe: (OTodIeMeHT, (OTOAATUMK, CONHEuHas Oarapes,
CBETOJHO/.

Lemoncmpayuu

®dotor ekt Ha ycTaHOBKE C ITMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHEIHEro (poToddeKra.



Cgeronunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa nmo paccestauto o -uactul. IlnanerapHast monens atoma. [locTynater
Bopa. Uznydenne u mornomeHne GOTOHOB MpPH MEPEXOAE aToMa C OJHOIO YPOBHSI SHEPrHMU Ha Apyroil. Buasl
criekTpoB. CIeKTp YpOBHEW SHEPTUU aToMa BOIOPO/A.

Bonnaossie cBoiicTBa yactuil. Boiasr ne bpoiinsa. KopoyckynsipHo-BoITHOBOM Ayamusm.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyueHHE.

TexHuueckue ycTpoHCTBa U MPaKTUYECKOE IPUMEHEHHUE: CTIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM
KOMIIBIOTED.

Lemoncmpayuu

Mogpens omnbita Pesepdopaa.

Onpenenenvie JUIMHBI BOJTHBI JIa3epa.

HaGumonenre mTMHERYATHIX CIIEKTPOB H3ITYUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomot.

HabGmronenme nuHeRyaTOro CriekTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTBI, JT0Ka3bIBAIOLIUE CIOKHOCTb CTpoeHUs sjapa. OTKpbITHE pPaguoaKTUBHOCTU. OMbBITHI
Pesepdopna mo ompeneneHnro cocraBa paauoakTUBHOTO wm3nydeHus. CBoiicTBa anbda-, 6era-, ramMmma-
u3NydeHus. BausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBIL.

OtkpeiTHE TIpoTOHA W HedTpoHa. Hykmownas monens smpa ['eitsenOepra—lBanenko. 3apsa sapa.
MaccoBoe uncino sapa. M3otormnsl.

Anbda-pacnag. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKOH paIu0aKTUBHOTO
pacmana.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Snepusie peaknuu. [lenenue u CUHTE3 siIep.

Snepusiii  peaktop. Tepmosnepubiii cunre3. [IpoOrembl W TEPCHEKTUBBI SJIEPHON SHEPrETHKHU.
DKOJOTUYECKHUE aCMIEKTHI SIIEPHON SHEPTETHKHU.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pusnueckoit KapTUHBI MHpA.

TexHuueckre yCTpPOMCTBA W NPAKTUYECKOE NPUMEHEHHE: J03UMETp, Kamepa BuiibcoHa, siaepHbIN
peaktop, aToMHast Gomba.

Jlemoncmpayuu

Cu€TYMK MOHU3HUPYIOIIUX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul



HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Oransl pa3BUTHA acTpoHOMHUU. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3Bé31n0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHnas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrtounuk sHepruum ConHua u 3BE3A. 3BE31bI, MX OCHOBHBIE
XapakTEepUCTHKU. J(MarpamMmma  «CHEKTpajdbHBIM  KJIacC —  CBETHUMOCTBY». 3BE3IbI  TJIABHOU
[IOCJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]l IVIABHOM IOCIIEI0BATEIbHOCTH.
Buytpennee crpoenue 3B€37. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXO0XKAeHUHU U 3Bosmonu CosHLa u
3BE3/. DTamnbl )KU3HU 3BE3L.

Mneunsiii [lyte — Hama ['anaktuka. Ilonoxenue u npwxenue ConHua B ['anmaktuke. TUIbI rajakTuk.
Pannoranaktuku u kBazapsl. YEpHbIE ABIPHI B siipax rajakTHK.

Bcenennas. Pacimpenue Beenennoil. 3akon Xa60ma. PazOeranue ranaktuk. Teopust bonbiioro B3peiBa.
PennkroBoe n3mydeHue.

MacmtabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

HaGnroneHuss HEBOOPY)KEHHBIM TJIa30M C  HCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKCHUH JUIs
OIpeNIeNIeHUs MOJIOKEHU HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE cOo3Be3usi CeBEpHOro

MOJTyILIApHS U SIPKHE 3BE3IBL.
Hab6mronenus B reneckon Jlynsl, mmaner, Maeunoro [TyTu.

Ponp ¢u3uku u acTpOHOMUU B SKOHOMUYECKOW, TEXHOJIOTMYECKOM, COIMAIbHON U 3THYECKOU cdepax
JEeSITEeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOU KapTHHE MUpa,
poiib ¢u3nyeckoil Teopuu B (HOPMUPOBAHUM MPEJCTABICHUN O (PU3UYECKON KapTUHE MHUpPA, MECTO

¢bu3znuecKkoil KapTHHBI MUpPa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHHUM O

pHUpoIe.

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce OCyIIECTBIISETCS ¢ Y4ETOM COZIEPIKATEIbHBIX
MEXIIPEIMETHBIX CBs3eH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XMMUH, Feorpadui U TEXHOJIOTHH.
Mescnpeomemuvie nonsimus, CBI3aHHbIE C U3yY€HHUEM METOJIOB HayYHOI'O NMO3HAHMS: SIBIIEHUE, HAyYHBIN
¢axT, runoresa, gusnyeckas BETUYMHA, 3aKOH, TEOpUs, HAOIIOJECHUE, SKCIIEPUMEHT, MOJIEINPOBaHHE,
MOJEIb, U3MEPEHNUE.

Mamemamuxa: pelieHue CHCTEMbl YPaBHEHHUH, TPUTOHOMETpHUYECKHE (YHKIMHM: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M HUX IMPOEKIUU Ha OCH
KOOpAMHAT, CJOXXEHHE BEKTOPOB, IPOU3BOJHbIE 3JEMEHTapHBIX (YHKUUH, NpPU3HAKK HOJ00US

TPECYrOJIbHUKOB, OMPCACIICHUC TUIOMIAAN TIJIOCKUX (I)I/Il“yp 1 00bEMa Tell.



Buonoeus: snekrpuueckue SBICHHUS B JKUBOHM MpUpoze, KojiebaTenbHbIe JBWKEHUS B JKUBOU IPUPOAE,
ONTUYECKUE SABIICHUS B )KUBOU IIPUPOJE, NEUCTBUE PaJUaLlUN HA KUBBIC OPraHU3MBI.

Xumus: CTpOCHHME AaTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
00pa30BaHus KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaJIH3.

l'eocpaghus: MarHUTHBIE TIOJIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX Py, (OTOCHEMKA 3eMHON MOBEPXHOCTH,

IIPEACKA3aHNUE 3EMIIETPSICEHUN.

Texnonoeus: JNMHMMA  DJEKTpONIEpEnad, TIEHEPATOpP IEPEMEHHOIO0  TOKA,  JJIEKTPOABUIATElb,
UHIYKLIMOHHAs Ie4b, pajap, paguolnpUEMHMK, TEIeBU30p, aHTeHHa, TenepoH, CBY-neus,

MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAasl ONTHKA, COJIHEYHast OaTapes.



IL1anupyembie pe3yJibTaTbl OCBOCHUS YUEOHOI0 IpeaMeTa

OcBoenmne yaebHoro npeamera «dusnka» Ha ypoBHE cperHero obmero oopasoBanus (6a30BbIl YpOBEHb)
JOJDKHO 00ecIeYnTh JOCTWIKCHUC CIICAYIOIUX JIMYHOCTHBIX, MCTAIMIPCAMCTHBIX HW MNPCAMCTHBIX

00pa3oBaTeNbHBIX PE3YIBTATOB.
Jluunocmmusle pesynivmamaol.

JImaHOCTHEBIC pPE3yJbTaThl OCBOCHUA yqe6H0r0 nmpeamMeTa «Dusznkan» AOJDKHBI OTpaXaTb 'OTOBHOCTH U
CIOCOOHOCTh OOy4aroLUXCsAd PYKOBOJICTBOBAThCA CHOPMHPOBAHHONM BHYTPEHHEH MO3UIMEH JTUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHUEHTAllUui, TO3UTHUBHBIX BHYTPEHHUX YOEXKJEHUH, COOTBETCTBYIOILUX
TPAAUIIUMOHHBIM HECHHOCTAM pOCCHfICKOFO O6HI€CTBa, pacliMpCHUC JKU3HCHHOI'O OIlblITa MW OIIbITa
ACATCIIBHOCTH B IPOLECCC pain3alii OCHOBHBIX HaHpaBJICHI/Iﬁ BOCIIMUTATEIILHOM ACATCIBbHOCTH, B TOM

YHUCJIE B YACTH:
1) rpaaaHcKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3UIIUK OOYyYaromerocss Kak aKTHBHOTO W OTBETCTBEHHOTO UJICHA

POCCHICKOTO 00111eCTBA;
MPHUHATUE TPATUIIHOHHBIX 00IICYEIOBEUECKIUX TYMAHUCTHIECKUX U JIEMOKPATHICCKUX IIECHHOCTEH;

TOTOBHOCTb BE€CTH COBMCCTHYIO ACATCIBHOCTH B HMHTCPECAX I'PaXKJaHCKOI'O O6HICCTBa, y4aCTBOBAaTh B

CaMOYyIpaBJIiCHHH B 00pa30BaTEIbHOM OpraHN3aIliH;

YMCHHC B3aHMOHCﬁCTBOBaTB C cConyajlbHBIMKU HWHCTUTYTaMHU B COOTBETCTBUHU C HX (bYHKI_[I/IHMI/I u

Ha3HAYCHHUEM;
TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JEeSITebHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKON TPaKIAHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

HEHHOCTHOC OTHOLICHHUEC K I'OCYAapCTBCHHBIM CHUMBOJIAM, NJOCTHUXKCHUIM pOCCHﬁCKHX Y4YCHBIX B obnactu

(U3UKU U TEXHUKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OICHUBATH CUTyallUI0 U NPHUHUMATL OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-

HPaBCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YHCJIC B ACATCIIbHOCTH YUCHOI'O;
OCO3HAaHUC JIMYHOI'O BKJIaJa B IOCTPOCHUC YCTOﬁqHBOTO 6y,Z[yH_ICFO;

4) 3¢TEeTUYECKOT0 BOCTIUTAHMS:



ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYLIETO (hU3NYECKOI
HayKe;
5) TPyAOBOro BOCIIMTAHHUS:

MHTEPEC K PAa3NHUHBIM chepam NpoPecCHOHATBHOMN e TeNFHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKON U
TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOP Oyaymiei npodeccuu U peaan30BbIBaTh COOCTBEHHBIE

KHU3HCHHBIC IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHMIO W CaMOOOpa30BaHHUIO B OONAacTH (DU3MKH Ha MPOTSHKEHUH

BCCH JKU3HU,
6) 3K0J10rM4YecKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh AKOJIOTUYECKOW KYJIbTYPbl, OCO3HAHHE TIJIOOAJBHOTO XapakTepa HKOJIOIHMYECKUX

npooseM;

IJTAaHUPOBAaHUE W OCYIIECTBIICHUE JIEUCTBUM B OKPYXAIOMIEH Cpele Ha OCHOBE 3HAHHS LENer

YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

paciiupCHHUE OIIbITa ACATCIBbHOCTH 9KOJIOTHYECKOM HAITpaBJICHHOCTHU Ha OCHOBC MMCIOIIHUXCS 3HAHMH T10

¢busuke;
7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UICCKOM

HayKH;

OCO3HaHUEC LICHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTD B ITPOLECCE N3YUCHUA (1)I/ISI/IKI/I OCYHICCTBJIATD

IIPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC.

Memanpeomemmnbwie pe3yibmamol.

ITo3HaBaTeIbHBIE YHHBepCcAJIbHbIE Y4eOHbIe JeiicTBUSA
Ba3zoBble 1oruyeckue aeficTBUA:

¢ CaMOCTOATCIIbBHO (I)OpMy.]'II/IPOBaTB U aKTyaJIu3nupoBaTb HpO6J'ICMy, paccMaTpuBatb €€

BCCCTOPOHHC,
¢ OIpeacysATh eI ACATCIbHOCTH, 3a1aBaTh MApaMETPbl U KPUTCPHUU UX NOCTHIKCHUSA,
¢ BbIABJIATb 3dKOHOMEPHOCTU U IPOTUBOPCUUSA B PACCMATPUBACMBIX (1)H3I/I‘ICCKI/IX SABJICHUAX,

° pa3pa6aTBIBaTB IJIaH PpCHICHUA HpO6HeMBI C YUCTOM aHalin3da UMCHOIIUXCA MAaTCPUAJIBHBIX U

HEMaTEPUAIIbHBIX PECYPCOB;

®* BHOCUTb KOPPCKTHBBI B ACATCIIBHOCTb, OLCHHBATH COOTBCTCTBUC PE3YJIbTATOB MLCIIAM,

OIICHUBATL PUCKHU MOCJIEICTBUIM ACATCIIBHOCTH,



* KOODAMHUPOBAaTb W BBINOJHATH pabOTy B YCIOBHUSX pEAIBHOTO, BHUPTYaJbHOTO U

KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;
* pa3BHWBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble nccienoBare/ibcKue 1eHCTBUA:
* BJIAJICTh HAYYHOH TCPMUHOJIOTHEH, KITFOUCBBIMU TIOHITUSIMH U METOJAMH (PU3NICCKON HAYKH;

* BIJIAJCTb HaBbIKAMU Y4e€OHO-MCCIEN0BATEIbCKOM U TPOEKTHOM JEeATEIbHOCTH B o0nactu
(GU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSATEIIEHOMY ITOMCKY METOOB PEUICHHUs 3a1a4

(1)I/I3I/I‘-I€CKOFO CoACpKaHus, MPUMCHCHUIO PA3JIMYHBIX METOJOB IMTO3HAHWA,

* BJIAACTh BHUAAMHM JEATEIBHOCTH II0 TOJYYEHHUIO HOBOIO 3HAHMUS, €ro HWHTEPIpPETALNH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PAa3jIMYHBIX Y4YEOHBIX CUTYyallUsX, B TOM YHCJIE TpPHU

CO3/ITaHUU Y4EOHBIX TPOEKTOB B 00JaCTH (HU3UKY;

® BBIABJATH NIPUYUHHO-CIICACTBCHHBIC CBA3HM M aKTYaJIM3WUPOBATH 3a/lavy, BEIIBUT'ATh TUIIOTE3Y €€
pEeIICHNA, HaXOAWUTH AapPrymMcHTbl [JII J0Ka3aTeJIbCTBa CBOHUX YTBep)KHeHHﬁ, 3a1aBaTb

rapamMeTpsl U KPUTEPUH PELICHMS;

¢ AaHaJIu3UpoOBaTh IMOJYYCHHBIC B XOJ€ PCHICHUA 3aJa4u PC3YJIbTAaThl, KPUTHYCCKHN OLICHUBATH HUX

AOCTOBCPHOCTD, ITPOTHO3UPOBATE USMCHCHHUEC B HOBBIX YCIIOBUSAX;

* CTaBUTh U (QOpPMYIHPOBATH COOCTBEHHbIE 3a/laud B OOpa30BATENbHOUM IESATENbHOCTH, B TOM

quclie IPU U3Y4YEeHUU (DU3HKHY;
* J1aBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
* yMETb MEPEHOCHUTDb 3HAHUA MO (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEIILHOCTH;
* yMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTeil;
* BBIJIBUTATh HOBBIC UJICH, ITpEIIaraTh OpUrHHAIBHBIC IOIX0/Ibl U PELICHUS;
* CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE allbTePHATUBHBIE PEIICHHUS.
PabGora ¢ undopmanmeii:

¢ BJIAACTb HABbIKAMH [OJIYUCHUS I/IH(bOpMaI_II/II/I (1)I/ISI/I‘IGCKOFO COACPKaHUA M3 HCTOYHUKOB
Ppa3HbIX THIIOB, CaMOCTOATCIBHO OCYHICCTBIIATH IIOUCK, aHAJIIN3, CHCTCMATHU3AllUI0 U

HUHTCPpHIPCTALUTO HH(bOpMaHHH Pa3JINYHBIX BUIOB U (I)OpM MMpEACTaBJIICHUS,
¢ OLCHHUBATb NOCTOBCPHOCTH I/IHq)OpMaI_II/II/I;

¢ HCHOJIb30BAThb CpCACTBA I/IH(I)OpMaI_II/IOHHI)IX U KOMMYHUKAITHOHHBIX TEXHOJIOTUM B peUICHUN
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX WU OPraHHU3allUOHHBIX 3ada4 C CO6.HIOI[CHI/IGM TpeGOBaHI/Iﬁ
OPTOHOMHUKH, TCXHUKU 6630HaCHOCTI/I, T'MT'MCHBI, pecypcoc6epe>1<eHI/I;1, IMMPAaBOBBIX U 3TUYCCKUX

HOPM, HOPM HH(POPMAIIOHHOM 0€30MaCHOCTH;



* CO3/7aBaTh TEKCTHI (PU3MYECKOTO COAEPIKAHUS B PA3NUYHBIX (opMarax C y4eTOM Ha3HAUYCHUS
uHbOpMAlMM M IIEJICBOW ayIUTOPHH, BBIOMpas ONTUMAIbHYIO (GOpPMY MpPEACTABICHHUS U

BU3YyaIU3al1H.
KoMmyHHKaTUBHBIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSL:
* OCYILECTBJIATH OOIIEHUE HA YpOKaxX (DU3HKH U BO BHEYPOUHOU JEATEIHHOCTH;
* pacro3HaBaTh MPEIANOCHUIKH KOHMIMKTHBIX CHTYAIlM U CMSATYATh KOH(QIHKTHI;
* Ppa3BEpHYTO M JIOTUYHO U3JIaraTh CBOI TOUKY 3PEHUS C HCIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTB;
* TIOHMMAaTh M UCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUyaTbHON PabOTHI;

* BBIOMpAaTh TEMATHUKy U METOJbl COBMECTHBIX JEMCTBHM € y4yeTOM OOILIUX HHTEPECOB U
y yd

BO3MOJKHOCTEH Ka)KJI0TO YIeHa KOJIJICKTHBA,

* INpHUHUMATH LHEIA COBMECTHOH ACATCIIBHOCTH, OPraHU30BbIBATE 1 KOOPAWUHUPOBATH I[GﬁCTBI/ISI 110
€€ JIOCTMIKEHHUIO: COCTAaBIATh IUIAH JEHUCTBHM, pacHpeAcsaTh pOJIM C YYETOM MHEHUH

YYaCTHUKOB, 00CY)X/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

®* OLOCHHMBATH Ka4Y€CTBO CBOCI0 BKIaJa W KaXXJIO0ro y4aCTHHKAa KOMaHJbI B O6HH/II\/’I pE3YIbTAT IO

pa3pabOTaHHBIM KPUTEPHUSIM,

¢ nOpeajaratb HOBBIC IPOCKThI, OLNCHMBATHL HACH C IMO3WIHKW HOBU3HBI, OPWUIHHAJIBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;

® OCYHIECTBJIATH NO3HUTUBHOC CTPATCTHYCCKOC IMOBEACHHUEC B PA3JIMYHBIX CHUTyallUAX, ITPOABIATH

TBOPUYECTBO U BOOOpakeHUe, ObITh MHULIUATUBHBIM.
PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

¢ CaMOCTOATCIBHO OCYIICCTBJIATHL IMO3HABATCIBHYHO JACATCIIBHOCTL B obnactu (I)I/ISI/IKI/I u

ACTPOHOMHUH, BBISABJIIATH HpO6J'I€MBI, CTaBUTH U q)OpMy.]'II/IpOBaTB CcOOCTBEHHBIE 3aJa4u,

¢ CaMOCTOATCIbHO COCTABJATH ILNIaH PCHICHUA PACUYCTHBIX MW KAaUYCCTBCHHBLIX 3aJad, ILIaH
BBIITOJIHCHU A HpaKTquCKOﬁ pa6OTBI C YydueTOM HMCIOUIUXCA PECypCOB, COOCTBEHHBIX

BO3MOYKHOCTEH U MPEANIOYTECHUM;
* J1aBaTh OLICHKY HOBBIM CUTYallUsIM;
* pacmHMpsATh PAMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANOYTCHUH;

* JenaTh OCO3HAHHBIN BBI60p, APTYMCHTUPOBATL €TO, 6paTB Ha ce0sS OTBETCTBEHHOCTh 3a

pelieHue;

* ONICHHUBAThb HpHO6pCTCHHBII>i OIIBIT,



* crmocoOCTBOBaTh (OPMUPOBAHUIO U TIPOSIBICHHUIO SPYIAWIMH B OOJACTH (PU3UKH, TOCTOSIHHO

MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAJIbHBII HHTEJVIEKT:

¢ JaBaTb OLCHKY HOBBIM CHTyallUsiM, BHOCUTb KOPPCKTHUBbBI B JACATCIBbHOCTb, OLCHUBATH

COOTBCTCTBUC PCIYJIbTATOB LECJISAM;

¢ BJaJC€Th HABbIKaMU IMO3HABATCIILHOM pe(i)JICKCI/II/I KaK OCO3HaHHUA COBCPIIACMBIX IleICTBHI;'I 41

MBICJIUTENBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHUN;
* HCIOJB30BaTh MPUEMBI PEIIEKCUH JUI OLIEHKU CUTYalluH, BbIOOpAa BEPHOTO PEIICHMUS;
* YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIIECHHUs 110 UX CHUKEHHUIO;
* IIPUHUMATh MOTHMBBI M apIYMEHTHI APYTHUX IIPU AaHAIU3E PE3YJIbTATOB IEATEIbHOCTH;
* TMpUHUMAaTh ce0sl, IOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;
* IPUHUMATh MOTHMBBI M ApIYMEHTHI APYTHUX IIPU AaHAIU3E PE3YJIbTAaTOB AEATEIbHOCTH;
* TIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUIMOKHU.

B mnporecce nocTuKeHUS JIMYHOCTHBIX PE3YJAbTATOB OCBOEHHUS MPOTpaMMbl MO (U3MKE AN YpOBHS
cpeaHero ooOmero oOpa3oBaHHsA Yy OOYYalOIIMXCSl COBEPIIEHCTBYETCS AMOLMOHAIBHBIA HHTEIIEKT,

MPeIoJaralnui chopMUPOBAHHOCTH:

* CaMOCO3HAHMS, BKJIIOYAIOLIEr0 CIOCOOHOCTh IMOHUMATh CBOE AMOILMOHAIBHOE COCTOSIHHE,
BUJICTh HANpaBJIEHUS Pa3BUTHS COOCTBEHHON AMOILMOHAIBLHOU cdephl, ObITh YBEpEHHBIM B

ceOe;

¢ CaMOpEryivpoBaHus, BKIHOYAOMIET0 CaMOKOHTPOJb, YMCHUEC INPHUHUMATh OTBCTCTBCHHOCTH 3a
CBOC IIOBECACHUC, CIIOCOOHOCTD AIalTUPOBATHECA K SMOIMOHAJIbHBIM U3MECHCHUAM U IIPOSBJIIATH

FI/I6KOCTB, OBITE OTKPBITBIM HOBOMY,

® BHYTpeHHCﬁ MOTHUBaIHNu, BKJ'IIO‘laI-OH_[eﬁ CTPEMIJICHUC K JOCTUIKCHHUIO LICJIN U YCIIEXY, OIITUMU3M,

HHUIUATUBHOCTL, YMCHUC ,Z[eﬁCTBOBaTL HCX0ad U3 CBOUX BO3M0)KHOCT€I>1;

¢ OMIIaTHUH, BKJIIOUaroniei CIIOCOOHOCTh ITOHUMAThH OMOIHOHAJIBHOC COCTOAHUEC JOpPYIuX,
YUYUTBIBATE €ro IpU  OCYILICCTBIICHHUU O6IJ_ICHI/I$I, CIIOCOOHOCTh K COYYBCTBUIO U

COIICPECIKNBAHULO,

¢ COIHMAJIBbHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTpAanUBaThb OTHOMICHUA C JAPYIUMH

JIIOAbMH, 33.60TI/ITBC$I, MPOSABJIATH UHTEPCC U pa3peilaThb KOH(bHHKTBI.



HpeHMeTHble pe3yJbTaThl.

10-i1 kiaace

K konmy oOyuenust B 10-M KJjacce mpeiMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTD y O0OYHAIOIINXCS YMEHUI:

* JIEMOHCTPUpPOBATh HA MPHMEPAX pPOJIb M MECTO (GHU3MKH B (HOPMUPOBAHHU COBPEMEHHOUH
HAay4YHOW KapTUHBI MUDPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHM M TEXHOJIOTHM, B IIPAKTUYECKOU

JIeSATEIIFHOCTH JIIOJICH;

* YYWUTHIBATh TPAHUIIBl MPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJeNel: MaTepuajbHas TOYKa,
MHEepLUAJIbHAs CHUCTeMa 0TCYeTa, a0COIIOTHO TBEPAOE TENO, UACAIBHBIN ra3, MOJEIN CTPOCHUS
ra3oB, )KUJIKOCTEH U TBEpPAbIX TeJl, TOUCUHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUN (PU3MUECKUX

3a/1ay;

* pacro3HaBaTh (pU3UUYECKUE SABICHUS (MPOIECCHI) U OOBICHITH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKON TEOPUU CTPOCHHMS BEIIECTBA M JIEKTPOJUHAMUKH: PAaBHOMEPHOE
U PaBHOYCKOPEHHOE TMPSMOJMHEHHOE MBIDKCHHE, CBOOOJHOE TMAaJCHUE TEN, IBIKEHUE 10
OKPYXXHOCTH, MHEPIIUS, B3auMojieicTBre Tei, Tuddy3us, OpOyHOBCKOE JABMWKCHHE, CTPOCHHE
KUAKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00beMa TeJl MPH HarpeBaHuu (OXJIaXACHUU), TEIIOBOE
paBHOBeCHe, HCMapeHue, KOHJCHCAllUs, IJIaBJICHUE, KPUCTAJUIM3Als, KUIEHHE, BIAXHOCTh
BO3JlyXa, MOBBIIICHHE JTABJICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCYIIE, CBS3b MEXKIY

nmapaMeTpaMu COCTOSAHUA I'a3da B U30IIPOLECCCAX, DJICKTpU3aALUA TCII, BBaHMO,I[efICTBI/IC 3apsAa0B;

®* OIIMCBIBATH MEXAHUYECKOC ABMKCHHEC, HCIIOJIB3YA (bPI?»PI‘ICCKI/IC BCJIIMYMHBI: KOOpAWHATA, IIYTh,
nNEpEMEIICHUE, CKOPOCTh, YCKOPCHHUE, Macca TeEjla, Culia, HUMIIYJbC TElIa, KHHCTHYCCKas
OHEpIus, INOTCHUHUAJIbHAs JHCPrusi, MEXaHH4YCCKasi pa60Ta, MCXaHHUYCCKasi MOIIHOCTB, IIpHU
OIIMCAaHHMU IIPABHIJIbBHO TPAKTOBATb (I)HSH‘IGCKI/II;'I CMBICJI HUCIIOJIB3YEMBIX BCJIIMYUH, HUX
0003HAYEHUS U CIAWHHNIBI, HAXOIUTH (I)OpMy.]'ILI, CBA3BIBAIOIINC TAHHYIO q)HSH‘leCKYIO BCJIIMYHHY

C ApYrviMHU BCINYNHAMU,

¢ OIIMCBhIBATb U3YYUYCHHBIC TCIIJIOBBIC CBOMCTBA TEJ U TEIUIOBLIC SIBJICHUS, UCIIOJIb3YS (1)I/ISI/I‘ICCKI/IG
BCJIMYUHBL: JABJICHUC Ta3a, TCMIICpATypad, CPCAHASA KHHCTHUYCCKAss OHCEPIUusA XaOTHUYCCKOI'O
ABUIKCHUA MOJICKYJI, CPCAHCKBAApATH4YHASA CKOPOCTH MOJICKYJI, KOJIMYECTBO TCIJIOTEHI,
BHYTPCHHSA SHCPIrus, pa60Ta rasa, KOB(I)(I)I/ILII/IGHT MOJIE3HOT'O JCHCTBUS TEIJIOBOIO JABHUTaTCIIA,
IIpru OIMMCAHUUN IIPABUIIBHO TPAKTOBATH (1)1431/1%01(1/1171 CMBICJI HCIIOJIB3YEMBIX BCIHWYHH, HX
0003HAYCHHS U CANHUIIBI, HAXOOWUTh (I)OpMYJ'ILI, CBA3bIBAIOIINUC TAHHYIO (I)I/ISI/I‘-ICCKYIO BCIIMYNHY

C IpYruMH BEeIUYNHAMU,

¢ OIIUCBIBATH H3YUYCHHBIC JJIICKTPUYCCKUC CBOMCTBa BeIlleCTBA U QJICKTPUYUCCKHUEC ABJICHUSA

(HpOHCCCBI), HCIIOJIb3Ys (I)I/ISI/I‘-IGCKI/IG BCJIIMYHHBI: BHCKTpI/I‘{eCKI/Iﬁ 3apsn, SJICKTPUYCCKOC II0JIC,



HAIpsOKCHHOCTL  IIOJIA, MOTCHLOUAJ, PA3HOCTb IMMOTCHIHAJIIOB; IIPpHU OIMMCAHWUH IIPABUIIBHO
TPAKTOBATb (bPISI/I‘ICCKI/Iﬁ CMBICJI HCIOJIB3YCMbIX BCIIMYWH, HX 0003HaUYeHHUST H CAUHUIIBI,

yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEITUYMHaAMU;

aHAIM3UPOBATh (U3MUYECKUE TIPOILECChl W SBICHUS, WCIONB3yd (QHU3NYECKHE 3aKOHBI H
MPUHIMIIEL: 3aKOH BceMupHOro Ttsarotenusd, I, I m III 3akonsl HbroTOHA, 3aKOH COXpaHEHUS
MEXaHMYECKOW SHEPTrUH, 3aKOH COXPAHEHUSI UMITYJIbCA, IPUHLIMI CYNEPIO3UIIMU CHII, TIPUHLIUI
paBHOMNPaBUs MHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, 'A30BbIC 3aKOHbBI, CBA3b CPEIHEH KHUHETUYECKON SHEPruy TEIUIOBOTO JIBHKEHUSA
MOJIEKYJI ¢ a0COJIFOTHOM TeMIepaTypou, MepBbIi 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHECHHS
ANEKTPUUECKOTO 3apsiaa, 3akoH KylloHa, MPUATOM pas3iudarh CJIOBECHYIO (HOPMYIUPOBKY

3aKOHA, €ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC NPUHLMUIBI JAEUCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB;

pas3iinyaTthb yCJIOBUA UX 0€301IacHOTO MCITOJIb30BAHUS B HOBCG}IHGBHOﬁ KU3HHU,

BBIIIOJIHATE OKCHCPUMCHTBI 110 HCCICAOBAHUIO (bI/ISI/I'-IeCKI/IX SIBJIEHUU U nmponeccoB C
UCIOJIb30BAHMEM TMPSIMBIX M  KOCBEHHBIX M3MEPEHUH, TpU OSTOM  (POPMYIHPOBATH
npobseMy/3agady W THIOTE3y Y4eOHOro OJKCIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3

MPeI0KEHHOT0 000PYAOBAaHUSL, TPOBOAUTH OTBIT U POPMYIHPOBATH BHIBOIBL,

OCYILIECTBJISTh MPSMbIE U KOCBEHHbIE M3MEpEeHUs (U3NYECKUX BEIUYMH, IIPU 3TOM BBIOMPATH
ONTUMAJIBHBINA CIIOCO0 U3MEPEHHUS U UCIIOIB30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEH

U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAy (U3MYECKUMM BEIMYMHAMHU C HCIIOJIb30BAHHUEM MPSMBIX
U3MEpEeHul, MpH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPe3y/lbTAThl MOJTYYEHHOM
3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BHJAE TaOMuIl U rpadukoB, JAeraTb BBIBOIBI 110

pe3yibTaTaM HUCCICA0BAHN,

CO6J'IIOI[aTb IIpaBuJia 0e30macHoOro Tpyda 1Ipru NpoOBCACHHUN HCCIICIOBAaHUN B paMKax yqe6H0ro
OKCIICpUMCHTA, y‘IC6HO-HCCJ’I€I{OB3T€J’ILCKOﬁ n HpOCKTHOﬁ JACATCIIBHOCTH C HMCIIOJIb30BAHHMCM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

peuiath paCyYCTHBIC 3aJla4yu C SABHO 3aJJaHHOH (I)I/ISI/I‘IGCKOI\/'I MOJCIIbIO, HCIIOJIb3Ys CI)I/I3I/I‘-ICCKI/IC
3aKOHbI U MPUHOUIIBI, HA OCHOBC aHAJIM3a YCIIOBHA 3ada4un BBI6I/IpaTB (1)I/I3I/I‘ICCKYIO MOJICIIb,
BBIICIIATD (I)I/I3I/I"ICCKI/IC BCJIIMYMHBI U (I)OpMYJ'ILI, HeO6XOI[I/IMBIe AJig €€ pCHICHu:A, MpOBOIUTDH

PacUCThI U OLUCHUBATDH PCAJIBHOCTD MOJIYYCHHOT'O 3HAYCHU A (1)H3H‘ICCKOI>1 BCJIMYUHEI,

peuiaTb KauCCTBCHHBIC 3ad4W: BbICTpAWBAThb JIOTUYCCKH HCIIPOTUBOPCYHUBYIO MLCIIOYKY

paCCY)K,Z[eHI/Iﬁ C 0H0p0171 Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IG SBJICHUA,

HCII0JIb30BATh IIPpU PCIICHUU y‘-IC6HBIX 3ala4 COBPCMCHHBIC I/IH(I)OpMaLII/IOHHBIC TCXHOJIOTHH AJIA

MOMCKA, CTPYKTYpUPOBAHUS, WHTEpIpETAlMM M MpeACTaBICHUS Y4eOHOH M HaydHO-



MOMYJISIpHON ~ WHpOpMAaIUK, TOMYYCHHOW W3  Pa3IUYHBIX HCTOYHHKOB, KPHUTUYCCKU

aHATM3UPOBATH MOJTYIaeMyI0 HH(POPMAIIUIO;

* TPHUBOAMUTH MPUMEPHI BKJIAIAa POCCUICKUX M 3apYOEKHBIX YUCHBIX-(DU3UKOB B pPa3BUTHE HAYKH,

00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

* HCIOJB30BaTh TEOPETUUYCCKUE 3HAHUS MO (U3MWKE B TIOBCETHEBHOW JKU3HU JUISI OOCCIICUCHUS
0€30MMacHOCTH IPHU OOpaCHUH ¢ TPHOOPAMHU U TEXHHYSCKUMHU YCTPOUCTBAMM, TSI COXPAHCHHUS

3J10pOBbsI U COONIOAEHNS HOPM SKOJIOTUUECKOTO TMOBEJCHUS B OKPYKaIOLLEH CpeIE;

* paboTaTe B TpyIIe C BBHIIOJHEHWEM PA3JIMYHBIX COIMAJIBHBIX pPOJICH, MJIAHWPOBATH pPaboTy
IPYINIbl, PAalUOHAIBHO paclpeiensiTh OO0S3aHHOCTH U IUIAHUPOBATh JIEATENbHOCTh B
HECTaHJAPTHBIX CUTyalUsAX, aJ€KBATHO OLICHMBATh BKJIAJ Ka)KJIOTO M3 YYACTHHKOB T'pYIIIBI B

pelieHne paccMaTpuBaeMOM pOOIEMBI.
11-#i kaace

K kony obyuenus B 11-M kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXaTb

c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

* JIEMOHCTPUPOBAThH Ha MpUMEpax poOJb U MecTo (U3UKH B (POPMUPOBAHUU COBPEMEHHOI
HAyYHOM KapTHUHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON

JESTETHLHOCTH JIFOJICH, 1IETIOCTHOCTD U €IMHCTBO (PM3MUECKON KapTHUHBI MUPA;

* YUWUTHIBATh TpaHUIBl MPUMEHEHUS  M3YYEHHbIX  (U3MUECKUX  MOJENed:  TOYEHHBIN
ANIEKTPUYECKUI 3aps], Jy4 CBeTa, TOUYEYHBIM HMCTOYHHMK CBETa, sIepHasl MOJENb aToma,

HYKJIIOHHas MOJCJIb aTOMHOT'O sApa IIpU PpCIICHUN (1)I/I3I/ILI€CKI/IX 3aaa4,

* pacro3HaBaTh (U3NYECKUE SBICHHS (MPOLECCh) U OOBSICHATh HMX Ha OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKN M KBAaHTOBOH (DM3MKH: DIIEKTPUYECKask IPOBOIMUMOCTbD, TEIIOBOE, CBETOBOE,
XHUMHYECKOE, MArHUTHOE [CHCTBUS TOKAa, B3aWMOJICHCTBHE MAarHHUTOB, 3JICKTPOMArHUTHAs
WHAYKIWS, JICHCTBUE MArHUTHOTO TIOJsl Ha TPOBOJHUK C TOKOM W JBIDKYIIMWCS 3apsil,
AJIEKTPOMArHUTHBIC KOJEOaHWsT ¥  BOJIHBL, TPSMOJMHEWHOE pACIpOCTPaHEHHE CBETa,
OTpaKEHHE, TpeloMIIcHHe, MHTeppepeHIrs, AUGPAKIKI U TOJSIPU3AIMs CBETA, JAUCICPCHUS
cBera, (oroanekrpuueckuii dpdekt (PorodrddekT), CBETOBOE MaBIICHHE, BO3HUKHOBCHHE

JIMHEHYaTOro CIICKTpa aToOMa BOAOpPO/Ja, CCTECCTBCHHAA U HCKYCCTBCHHAA PAAUOAKTUBHOCTD;

¢ OIIUCBhIBATb H3YUYCHHLIC CBOIMCTBa BeEIIEeCTBA (BHCKTpI/I‘IeCKI/Ie, MArauTHBIC, OITHYCCKHC,
QJICKTPUYCCKYIO ITPOBOANMOCTDE PA3JIMYHBIX cpen) " SJICKTPOMArHuTHBIC SABJICHUA (npoueccm),
HCIIOJIb3YA CI)I/I3I/I‘leCKI/Ie BCIIMYHUHBI: SHGKTpI/I‘{eCKI/Iﬁ 3apsad, CHUJla TOKa, 3JICKTPUYCCKOC
HaIIpsPKCHUC, JJICKTPUYCCKOC COMPOTHUBIICHUC, PA3HOCTb IMOTCHHHUAJIOB, 3JICKTPOABWIKYIIAA
cujia, pa60Ta TOKa, WHAYKOUA MArdtuTHOIO IIOJid, CHJia AMHepa, chJia HopeHua,
HHAYKTUBHOCTL KATYIIKU, SHCPIUd DJICKTPUYCCKOTO U MArHUTHOT'O HOJICI>'I, nepuoa U 4acrora

KoJIeOaHUH B KOJIEOATEIHLHOM KOHTYpPEC, 3apda W CHJIa TOKa B MPOUECCC TapMOHHUYCCKUX



AIIEKTPOMArHUTHBIX KOJIEOaHUH, (OKYCHOE pAcCCTOSHUE M OINTHYECKas CWiIa JUH3BL, HpU
ONMCAaHUM TPABWIBHO TPAKTOBATh (U3UYECKUH CMBICT HCIOJIb3YeMbIX BEIUYUH, HUX
00O3HaueHWsI M EIAWHHUIBI, YKa3bIBaTh (OPMYIbI, CBS3BIBAIOUINE TAHHYIO (PH3HUUECKYIO

BCIIMYMHY C APYTHUMU BCIIMUUHAMMU

* ONKCHIBaTh M3yYCHHBIC KBAHTOBHIC SBJICHUS M TPOLIECCHI, UCTONB3Ysl (PU3MUECKUE BEITHMYUHBIL:
CKOPOCTb IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETA, DHEPIUs U HMILYJIBC
¢dboToHa, mepuoa MOJypacnaaa, SHEPTHs CBS3M AaTOMHBIX SAEp, MPU ONWCAHWW IPABUIBHO
TPAaKTOBaTh (DM3WYECKUH CMBICT HCIOJB3YeMBIX BEJIWYHH, WX OOO3HAYCHUS W CIUHMIIBI,
yKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOLINE JAaHHYIO (PU3UUECKYIO BEIMYMHY C APYTUMU BETUUMHAMU,

BBIYHCIIATH 3HAUYCHUC (1)I/ISI/I‘~I€CKOI\/'I BCIINYHHBI,

* aHaJIM3UpOBaTh (PU3UYECKHE TMPOLECCHl M SIBICHUS, HUCHOJB3Ys (U3NYECKHUE 3aKOHBI U
NpUHIMIBL: 3akoH OMa, 3aKOHbBI IOCJIEJOBATENbHOIO M MNApajuIeIbHOTO COECIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3aKkOH SJIEKTPOMArHUTHOWM MWHIYKIHUH, 3aKOH
MPSIMOJIMHENHOTO PAacTpOCTpaHEHHsI CBETA, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI IPEJTOMIICHUS
cBeTa, ypaBHeHue OiHIITeHHa a1 (oTodddexTa, 3aKOH COXpPAHEHUS OHHEPIHH, 3aKOH
COXpAaHEHHUs HMITYJIbCca, 3aKOH COXPAaHEHHUS DJIEKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUS
MaccoBOrO 4YHCia, MOCTynarsl bopa, 3aKOH pagMOaKTUBHOTO pacnaja, IpH 3TOM pPa3In4daTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAXKEHUE U YCIOBMs (IpaHMILIbI,

00J1aCTH) TPUMEHUMOCTH;

* OIpEACIATh HaIIPaBJICHUC BCKTOpa MHAYKIOWHW MAarHMTHOI'O IIOJIA IMPOBOJHHMKA C TOKOM, CHIIBI

Awmnepa u cuisl JlopeHua;
* CTPOWTH U OMHUCKHIBATh U300paKEHUE, CO3/IaBAEMOE IIIOCKUM 3€pKajiOM, TOHKOW JIMH301;

* BBIIOJHATH OHKCIEPUMEHThl 10 HCCIECNOBAaHUIO (DU3MUYECKHX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEpEeHHiH: Mmpu 3ToM  (GOpPMYIHPOBATH
npobiemy/3agayy M TUIOTE3y Y4eOHOro OSKCIEpUMEHTa, CoOUpaTh YCTAaHOBKY U3

IpCIIIOKCHHOI'O O60py,HOBaHI/I$I, IMPOBOAUTD OIIBIT U (bOpMy.]'IPIpOB&TB BBIBOJbI,

¢ OCYHICCTBJIATH MPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/IIIGCKI/IX BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB
OIITUMAIIBHBIN CIIOCO0 HU3MCPCHUS U HUCIIOJIb30BATh U3BCCTHBIC MCTOABI OIICHKU HOl"pGIJ.IHOCTCfI

U3MEPEHUN;

®* HCCICIOBATh 3aBUCUMOCTHU (1)I/I3I/I‘IGCKI/IX BCJIMYHH C UCIIOJIb30BAHUCM IIPSAMBIX I/I3MepeHHI>'II Ipu
9TOM KOHCTPYHUPOBATH YCTAHOBKY, (I)I/IKCI/IPOBB.TB PE3YJIbTAThI nonyquHoﬁ 3aBUCHUMOCTH
(1)I/I3I/ILICCKI/IX BCIIMYHMH B BHIEC Ta6JII/II_I n I‘pa(l)I/IKOB, ACJIaTb BBIBOABI 110 PE3yJibTaTaM

HUCCICIOBAaHU,



coOoaaTh mpaBmiia 0E30MacHOTO Tpy/Ja MPU NPOBEACHUHU HCCIEIOBAHUN B paMKax y4eOHOTO
IKCIIEPUMEHTA, Y4eOHO-HCCIIEA0BATEIHCKOW U MPOCKTHON JEATEIILHOCTH C HCIOJIb30BAHUEM

M3MEPHUTENIBHBIX YCTPOMCTB U J1aO0OPAaTOPHOTO 000PYAOBAHUS;

pemaTh pacueTHHIE 3aJaud C SBHO 33JaHHOM (DU3NYECKON MOJENBIO, UCTIONB3YS (PU3HUECKUE
3aKOHBI W TIPUHIIMITBI, HA OCHOBE aHAIM3a YCIOBHA 33aJaudl BHIOMpATh (PU3UYECKYIO MOJEb,
BBIICNATh (PU3MUYECKHE BETMYMHBI U (OPMYIBI, HEOOXOIUMBIE IJISi €€ PEeHICHUs, MPOBOJNUTH

PacUYCThl 1 OLUCHUBATH PCAJIBHOCTD IMOJIYYCHHOI'O 3HAYCHUA (1)PI3I/I‘I€CKOﬁ BCIIMYHUHDBI,

peiiaTb KadYCCTBCHHBLIC 3aJja4v: BbBICTPAMBATHL JIOTUYCCKHM HCIPOTUBOPCUYHMBYIO LCIIOYKY

pacCy>KJIEHUM ¢ OTOPO Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBJICHUS,

HCI0JIb30BATh MPH PELIEHUHU YIeOHBIX 33/1a4 COBPEMEHHbIE NH(POPMAIIMOHHbIE TEXHOJIOTUHN IS
MIOMCKA, CTPYKTYpPUPOBAaHMs, HWHTEpPIPETAllMd M TMPEACTaBICHUS Y4eOHOW U HaydyHO-
MONYJISIpHOM  MHGOpMalUM, TOJYYEHHOM W3  DPA3JIMYHBIX HCTOYHUKOB, KPUTHYECKU

aHAJIM3UPOBATH MOIy4aeMyt0 HH(POPMALIHIO;

OOBSICHSTH IMPUHIUIIBL }IeﬁCTBHSI MallluvH, HpI/I60pOB U TEXHHUYCCKHUX YCTPOﬁCTB, pasiinydaTtb

YCII0BHA UX 0e30MacHOro NCIOJIL30BAaHMS B HOBCG}IHGBHOI\/’I KU3HU,

MIPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apYOEKHBIX YU4eHBIX-(U3UKOB B pa3BUTHE HAYKH,

B 00BsICHEHHUE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

MCIO0JIb30BaTh TEOPETUYECKHE 3HAHHUS MO (PU3MKE B MOBCEAHEBHOW KHU3HU Ui 00eCIeUeHUS
0€30MMacHOCTH NP 00paleHUH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPOMCTBAMH, JJIsl COXpAaHEHUS

300POBbA U CO6J'II-OI[CHI/I$I HOPM 3KOJIOTHYECKOI'0O ITIOBEACHUS B OKPY)KaIOHIeﬁ cpeac,

paboTaTh B TpYIIE C BBINOJIHEHHEM pPA3IMYHBIX COLMAJIBHBIX pOJIeH, MJIaHUPOBaTh PadoTy
[PYIIbI, PAUOHAIBLHO paclpefensiTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENbHOCTh B
HECTaH/JAPTHBIX CUTYaIUsX, a/IeKBaTHO OLEHMBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB I'PYIMIbI B

pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI.



TemaTnueckoe NJIAHUPOBAHUE.

10-i1 kaace
HanMeHoOBAHME KounyecTBo yacoB
Nem/m | pasnenos u Tem DJIeKTpOHHbIe (LM (POBbIE)
- Beero KOHTpOJIbHLIe HpaKanecmle 06pa3OBaTeJ1],H1,]e pecypchl
pOrpaMmel padoThI padoTsbI
Paznen 1.OU3UKA U METOJAbI HAYYHOTI'O TIO3HAHUSA
dusuka u
METOEL bubnuorexa ®I'UC «Mos
1.1 a Iforo 2 0 0 mkosay — lesson.academy-
v content.myschool.edu.ru/03/10
TTO3HAHUS
Hroro mo pazueny 2 0 0
Pa3znen 2.MEXAHUKA
Poccniickas aeKTpoHHas
2.1 Kunemartnka 5 0 0 TTKOJIa —
resh.edu.ru/subject/28/10/
bu6mmoreka [IOK
29 TiHaMuKa 7 0 0 https://m.edsoo.ru/7f41bf72
3aKOHbI bubmuorexa ®I'UC «Mos
2.3 COXpaHCHHUS B 6 1 1 mkosay — lesson.academy-
MEXaHUKE content.myschool.edu.ru/03/10
Hroro mo pazgeny 18 1 1

Pazgen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMHUKA

ﬁgig}f}’;ﬂ Ho- bubmuorexa ®I'C «Mos
3.1 KHHeTI/}I]qe(I;)KOﬁ 9 0 1 mkoja» — lesson.academy-
content.myschool.edu.ru/03/10
TEOPHH
bubnuorexa [JOK
39 OcHoBbI 10 1 0 https://m.edsoo.ru/7f41bf72
TEPMOTUHAMHUKHU
ArperatHble
COCTOSTHUS Poccwuiickas snexTpoHHas
3.3 BEIECTBA. 5 1 0 IIKOJIA —
da3oBbIC resh.edu.ru/subject/28/10/
TIePEeX0IbI
Uroro no pazgeny 24 2 1

Pa3nea 4.9JIEKTPOJIUHAMHUKA




bubmmorexa I UC «Mos

4.1 Onekrpocratrka| 10 mkoja» — lesson.academy-
content.myschool.edu.ru/03/10
ITocTosiHHBIN
TIEKTPUYECKHit b 1/1611.1/10Te1<a LOK
4.2 Tox. TOKH B 12 https://m.edsoo.ru/7f41bf72
pasIMyHBIX
cpemax
Uroro no pazgeny 22
bubmnoreka LIOK
TosTopente 2 https://m.edsoo.ru/7f41bf72
OO611ee KOJIMYECTBO 10 68

IIporpaMMme.




11-1 Kkiace

HanMenoBanme KoauuecTBo yacoB
Nen/n | pasaenos u Tem DJIeKTpOHHbIe (LH(pPPOBbIE)
- Beero KOHTpOJIbHLIe HpaKanecmle 06pa3OBaTeJ1],H1,]e pecypchl
porpaMmel padoThI padoTsbI
Pa3znen 1.9JIEKTPOJIUHAMHUKA
MaruuTHO€ noJie. bubnuorexa ®I'UC «Mos
1.1 OnekrtpomarautHas | 11 1 3 mkosa» — lesson.academy-
WHTyKIUS content.myschool.edu.ru/03/11
Hroro no pazneny 11 1 3
Paznen 2.KOJIEBAHUSA U BOJIHbBI
MexaHnueckue u Pocculickas anexkTpoHHas
2.1 JNIeKTpOMarHuTHeie | 9 0 1 IKOJIa —
KoJIe0aHus resh.edu.ru/subject/28/11/
MexaHudeckue u BH6H_HOTeKa HOK
29 SNeKTpoMarkuTHEE | 5 1 0 https://m.edsoo.ru/7f41c97c
BOJIHBI
Poccuiickas anexkTpoHHast
2.3 OnTuka 10 1 3 nIkoJsa —
resh.edu.ru/subject/28/11/
Hroro mo pazgeny 24 2 4
Paznen 3.0CHOBBI CIIEHUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
OcHoBBbI bu6moreka [IOK
31 CIICIHAIIbHOM 4 0 1 https://m.edsoo.ru/7f41c97¢c
TEOpUU
OTHOCHUTEIIbHOCTH
Utoro no pazneny 4 0 1
Pa3znen 4 KBAHTOBAS ®U3UKA
S EMEHTEL Poccuiickas snexTpoHHas
4.1 KBaHTOBOU ONTUKU 6 0 0 HrosTa =
resh.edu.ru/subject/28/11/
bu6moreka [IOK
4.2 Crpoenue atoma 4 0 0 https://m.edsoo.ru/7f41c97c
bubnmnoreka ®I'UC «Mos
4.3 ATOMHOE PO 5 1 0 rkoJia» — lesson.academy-
content.myschool.edu.ru/03/11
Hroro no paszneny 15 1 0




Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKH

DeMeHTEI EI/I6JI.I/IOTCK3. 1HOK

5.1 aCTPOHOMHH U 7 1 0 https://m.edsoo.ru/7f41c97c
acTpopU3NKU

Wroro mo paznueny 7 1 0

Paznen 6.0BOBIIAIOIIEE IOBTOPEHUE

Poccuiickas anexTpoHHas
6.1 gg}:ﬁm:;oﬂlgee 4 1 0 IKOJIa —
p resh.edu.ru/subject/28/11/
Wroro mo pazueny 4 1 0
[ToBTOpEHUE 3 0 0 bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c

OO0111E€ KOJIMYECTBO IO
porpaMme.

68 6 8







