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1.IHIOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHoro npeamera «dusnka» Ha ypoBHE CpellHEro o0Iiero oopa3oBaHusl COCTaBICHA HA OCHOBE TPeOOBaHUM K pe3yjbTaTaM OCBOCHUS
@OII COO, yrBepxkaeHHoW mnpukazoM MunucrepcrBa npocsemieHuss PO or 18.05.2023 Ne 371; nnaHupyembIM pe3ynbTaraM OOy4eHHMsI B COOTBETCTBUM C
obnoBieHHbIM  DOI'OC COO, yTBepkAeHHBIM NpUKazoM MunucrepcTBa npocsemenus PO ot 12.08. 2022 r. Ne732, ¢ u3MEHEHHSIMHU, BHECEHHBIMHU IPUKA30M
MunucreperBa npocsemieHust PO ot 19.03.2024 Ne 171; denepanpHoii paboueii mporpaMMsl o ¢GU3MKe, a Takke ¢ y4€ToMm ¢enepaabHoi padoyeil mporpaMMel
Bocriutanusi, Konnenuu npenogaBanus ¢uszuku B Poccutickoit @enepanuu (yrBepxka¢HHON pacniopsikeHueM [IpaBurensctBa Poccuiickort deneparuu ot 9 anpens
2016 1. Ne 637-p), Konuenmueit mnpenogaBanus ydeOHOro npeamera «®Pusuka» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit denepaiuu, peaan3yromux
OCHOBHBIE 00111€00pa3oBaTelibHbIE MPOTrpamMMbl, yTBepkAEHHON pemeHneMm Komneruu MunucrepctBa mnpocsemienus Poccuiickoit denepanuu, mpoTokosa oT 3
nexabpst 2019 r. Ne [1K-4BH.
PaGouas mporpamma mno ¢usmuke npeactaBiser co0oil MeToanuecku oQOpMIICHHYIO KOHKpeTu3auio Tpeboanuii 06HOBIeHHBIX PI'OC COO u packpbiBaeT UX
pealin3anuio yepe3 KOHKPETHOE NMPEAMETHOE COAEpKAHUE.
PaGouas mporpamma mo ¢usuke B 10-11 kimaccax sBIse€TCS COCTaBHOW YacThbI0 OCHOBHOW 0Opa3oBaTelNbHOW MpOrpamMMbl cpeaHero odmiero odpazoBanus MAOY
COLL Ne 25 ropona TroMeHH.
Jl1a peanuzanuy IporpaMMBbl UCIIONIb3YETCsl yUeOHHK 7Sl 0011e00pa3oBaTeIbHbIX yupexaeHui non penakuuein .51, Mskumesa. [Ipocsemenue 2020r
VYuebublii npenmer uzyvaercst B 10 - 11 xmaccax, paccuuTan Ha 2 4acoB B HEJENIO B KaXJIOM Kilacce, B ToM yucie B 10 kmacce Ha KOHTPOJIBbHBIE paboTh 3 Haca,
mpakTuieckue padoThl 3 yaca, B 11 kiacce KOHTpOJbHBIE pa0dOThl 4 yaca, mpakTuyeckue paboTel 7 4acoB. ITOroBbIi KOHTPOIH MPOBOJIUTCS B (hOpMe MEPEBOJTHOTO
9K3aMeHa (MPOMEKyTOYHasl aTTecTalus MPOBOAUTCA B (opMe TeCTOB, (PU3NYECKHX AUKTAHTOB, CAMOCTOSTENbHBIX M KOHTPOJBHBIX PabOT B KOHIIE JIOTMYECKU
3aKOHYEHHBIX OJIOKOB ydyeOHoro marepuana). IIporpamma mo ¢usuke 6a30BOro ypoBHsS Ha YpPOBHE CpelHEro obiero odpazoBaHMs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTenbHOUM mporpammsl, npeactaBieHHbx B PI'OC COO, a takxe ¢ yu€toM QenepaabHOi
pa0oueil mporpamMmbl BOCIIUTaHMS M KOHLENIMM MpernojaBaHus ydeOHoro npenMera «®dusuka» B oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit ®enepanuu,
pealn3yIoNuX OCHOBHbIE 00Opa3oBaTenbHble IporpaMMbl. CoziepikaHre IporpaMMel 1o (U3KKe HANpaBIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
obyyaromuxcs 10-11 kmaccoB npu oOyuyeHuH uX ¢u3Mke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATENbHOCTHOTO mnoxaxona. Ilporpamma mo ¢usuke
cootBeTcTBYeT TpeboBanusiM PI'OC COO k miIaHUpPyeMbIM JUYHOCTHBIM, NPEIMETHBIM M METAlpeIMETHBIM pe3yJibTaTaM OOYy4YeHHs, a TaKXKe YYHUTHIBAET
HE00XOIMMOCTh PeaIN3alui MEXIPEAMETHBIX CBA3eH (PU3UKU C €CTECTBEHHO-HAyYHBIMU YUEOHBIMU NpeIMeTaMu. B Hell onpeensitoTcss OCHOBHBIE LENIN U3yUYSHHS
(GU3KUKN HA ypOBHE CpeaHEro o01ero oopazoBaHus, IIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE, METAPEMETHbIE, IPeIMETHbIE (Ha 0a30BOM
ypoBHze). IlporpamMma mo ¢u3uke BKIIOYAET: IUIAHUPYEMbIe pE3yJIbTaThl OCBOCHUS Kypca (HU3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE MPEIMETHBIE PE3yJIbTaThl IO
rojiaM o0y4ueHus; cojepkanne yueonoro npeamera «dusukay mo rogam oOydeHHs.
dusnka Kak HayKka 0 HanboJjee O0IMX 3aKOHAX MPUPOJIBI, BBICTYIasl B KaUeCTBE yUeOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHHH 00
okpyxaromeM Mupe. LIkoapHBINA Kypc PU3HKN — CUCTEMOOOPA3yIOUINil ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, MOCKOIbKY (PHU3NUYECKHE 3aKOHBI JIEXkKAT B
OCHOBE IPOLIECCOB M SIBJICHUN, U3y4aeMbIX XUMUel, Ononoruel, pusnueckoit reorpadueit u actpoHomueil. Mcnonb3oBanue n akTUBHOE MPUMEHEHUE (PU3MUECKUX
3HAHUU OIpeNeNseT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTUH B cepe SHEepreTUKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, MOJMyYeHUs HOBBIX MaTEepHalioB C
3aJJaHHBIMM CBOMCTBAMHM M JApYyrux. M3yueHue (PU3MKM BHOCUT OCHOBHOW BKJAJ B (POPMHUPOBAHHE E€CTECTBEHHO-HAYYHOH KapTHHBI MHpa OOyd4aroliuxcs, B
(dbopMHpOBaHNE YMEHHUM IPUMEHSTh Hay4YHbII METO MMO3HAHUS IIPU BBHIIOJTHEHUH UMU YUYE€OHBIX HCCIIeI0BaHUM.
B ocHOBY Kypca Gpu3UKH U ypOBHS CpeTHEro 0011ero o0pa3oBaHus MOJI0KEH P UJICH, KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIIUIIBL €r0 IOCTPOCHHUS.



Hoes yenocmuocmu. B COOTBETCTBUM C HEil KypcC SIBISETCS JIOTUYECKH 3aBEPHIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX Pa3/eloB (HU3HUKH, BKIIOYAET KaK BOIPOCHI
KJIACCHUYECKOH, TaK U COBPEMEHHOU (H3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM C HEW MaTepuasl Kypca (pus3uku oObeqUHEH BOKPYT (HU3MUECKUX Teopuil. Bemymum B Kypce sBIseTcs (pOpMHUpPOBAHUE
NPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€PHH, BEIIECTBE U IOJIE.

Hoesn eymanumapuszayuu. EE peanuzanus mpeanosaracT UCIOJIb30BaHUE TYMAaHHUTApPHOTO MOTEHNHaNa (GU3NIECKOW HAYKH, OCMBICICHUE CBSI3UPA3BUTHS (PU3UKU C
pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIMHU, HDABCTBEHHBIMH U 3KOJIOTHYECKHMU ITPOOIEMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢u3Mku npeanonaraeT 3HAKOMCTBO C LIMPOKUM KPYrOM TEXHHYECKUX M TEXHOJIOTMYECKUX NPHIJIOKEHUI HN3yUCHHBIX
TEOpHI M 3aKOHOB.

Hoes sxonozuzayuu peanusyeTcs MoCPEICTBOM BBEJCHNUS JIEMEHTOB COJEP KaHUsI, MOCBAIEHHBIX YKOJIOTMYECKUM IIpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
Pa3BUTHEM TEXHHKH M TEXHOJIOTHUH, a TaKXKe 00CYKICHUS MPOOIeM PaliOHaIBHOTO MPUPOIONIOIB30BAHHS U SKOJIOTHUECKOH O€30MacHOCTH.

CrepXHEBBIMH dJIEMEHTAMH Kypca (U3MKH Ha yPOBHE CpeHEero o0miero oopa3oBaHus SBISIOTCS (pu3ndeckue Teopun ((popMupoBaHUE MPEACTABICHUHA O CTPYKTYpe
HOCTPOCHUS (PU3MYECKOI TEOPUH, PO (yHIaMEHTAIBHBIX 3aKOHOB U IPUHIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPHPOJIE, IPAHULAX TPUMEHUMOCTH TEOPHH,
IUIsL OTIMCAHMS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIM MOJIX0A B Kypce GU3MKU peain3yeTcs MPexJe BCEro 3a CYET OpraHu3alMM 3KCIEPUMEHTAIbHOW AeATeNbHOCTH oOydarommxcs. s
0a30BOro ypoBHS Kypca (pU3HKH — 3TO HCIOIB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U Ja00OpaTOPHBIX paboT, KOTOPHIE B IpOrpaMMme
1o (hu3uKe 0ObEANHEHBI B 00N CIIMCOK YYEHHYECKUX MMPAKTUYECKUX paboT. BrlneneHne B yka3aHHOM IepeuHe J1a0opaTopHBIX padoT, MPOBOJUMBIX Ul KOHTPOJIS
M OIICHKH, OCYIIECTBIISIETCS YYaCTHHKAaMH OOpa30oBaTEIbHOTO IMpOIecca MCXOJS M3 OCOOCHHOCTEH IJIAaHWPOBAaHUS W OCHAIICHWs KaOwHeTta ¢u3uku. [Ipu sTom
obecrieyrBaeTcsl OBJaJIeHHE OOYYaroIUMUCS YMEHHSIMH MPOBOJNUTH KOCBEHHBIE M3MEPEHUs, MCCIEOBaHUS 3aBHUCUMOCTEH (PM3UUECKUX BETUYMH U TOCTAHOBKY
OTIBITOB TI0 TIPOBEPKE MPEITIOKEHHBIX THITOTE3.

Bosbiioe BHUMaHUE yJenseTcsl pellieHHI0 pacu€THBIX M KaueCTBEHHBIX 3aaa4. [Ipu aToM Ui pacy€THBIX 3a7ay MPUOPUTETOM SBISIOTCS 33/1a4M C SIBHO 3aJaHHOMN
(bU3NIECKOil MOJIENBIO, TIO3BOJISIONINE MPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3lieNa Kypca, TaK U WHTETPHPYS 3HAHUS M3 Pa3HBIX
pa3znenoB. s KadyecTBEHHBIX 3a]jad MPUOPUTETOM SIBISIIOTCA 3aJaHUs Ha OOBSICHEHUE MPOTeKaHWs (U3NYECKUX SBJICHUHA M MPOLECCOB B OKpPY)KalOIIeH >KU3HH,
TpeOyrone BpIOopa GU3NIECKON MOJIEIH ISl CHTYallly MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboanusimMu GI'OC COO k marepuanbHO-TEXHHMUYECKOMY obOecledyeHuto yueOHoro mporecca 0a30Bblif ypoBeHb Kypca (U3MKH Ha ypOBHE
cpexnero oOmiero oOpa3oBaHMs JOJDKEH HM3ydaThCs B YCIOBHSX MPEIMETHOTO KaOWHeTa (PM3WKH WM B YCJIOBUSX HMHTETPHPOBAHHOTO KaOWHETa MpPEAMETOB
€CTeCTBEHHO-HAy4YHOro LMKIA. B kabunere (Qu3MKM AOIKHO OBITH HEOOXoIuMoe j1abopaTopHOe 0OOpYAOBaHHE Ul BBINOJHEHUS YKa3aHHBIX B Iporpamme IO
¢bu3MKe YYeHUUECKUX MPAKTUYECKUX paboT U IEMOHCTPAIlMOHHOE 000pYJ0BaHHUE.

JleMoHCcTpalnoHHOe 000pya0oBaHue (opMUpPYETCs B COOTBETCTBUU C MPUHIIMIIOM MUHHMAJIbHON JOCTATOYHOCTU M OOECIEYMBAET IMOCTAHOBKY NEPEUYHCICHHBIX B
nporpaMMe 1Mo (U3MKE KITFOUEBBIX JAEMOHCTPANWN JUIS HMCCIEOBAHUS W3YYaeMBIX SIBJICHHHA M TIPOIECCOB, AMIHMPUYECKUX H(PYHIAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHOe 00OpyHOBaHHE ISl YICHHYECKHX NMPAKTUYECKHX padoT (opMHpYyeTcss B BUAEC TEMaTHUYECKHUX KOMIUIEKTOB M OOECIIEYMBAETCS B PAacu€Te OJHOTO
KOMIUIEKTa Ha JBYX oOywaromuxcs. TeMaTHueckue KOMIUIEKTHI J1a00opaTOpPHOTO OOOPYAOBAaHHS JOJKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM MCIIOJIb30BAHUU
aHAJIOTOBBIX M NU(POBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIFHBIX CUCTEM B BUIC ITUPPOBBIX JTa00OpaTOPHIA.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKHU B 00111eM 00pa30BaHUU SIBJISIOTCS:

. (dbopMupoBaHne HHTEpPECa U CTPEMIICHUS 00YUJaIOIUXCs K HAYYHOMY M3Y4EHHIO IPUPOJIBI, Pa3BUTHE X WHTEIUICKTYAIBHBIX M TBOPUECKHUX CIIOCOOHOCTEIH;



. pa3BHUTHE PEICTABICHUN O HAYYHOM METOJIC IMO3HAHUS U (POPMUPOBAHKE UCCIIEAOBATEIHCKOTO OTHOMICHUS K OKPYKAIOIIUM SIBIICHUSIM;

. (bopMHpOBaHKE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHUsI OCHOB CTPOCHUS MaTepuM U (GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKHY;

. (bopmupoBaHre YMEHHI OOBSICHSTD SBJICHUS C UCIOIB30BAaHUEM (PH3UUECKUX 3HAHUHM U HAYYHBIX JOKA3aTEIbCTB;

. (bopMHpOBaHKE MPEACTABICHUHN O POJIM PU3UKH JUIS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI.

JIOCTIKEHHE ATHX 1LIeJel 00eCIeYnBaeTCs PElICHNEM CIeIyIOIUX 3a/1a4 B Ipoliecce U3y4eHus Kypca (pU3uKy Ha YpOBHE CPEIHEro 00IIero oopa3oBaHus:

. IpUOOpeTeHNe CHUCTEeMBbl 3HaHUM 00 oO0muX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHsX, BKJIKOYas MEXaHUKY, MOJIEKYJApHYIO (DU3HKY,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPHU3UKH;

. (dbopMHpOBaHHE YMEHUI NMPUMEHATh TEOPETUUECKUE 3HAHUA Ui OOBSCHEHUS (PU3UYECKUX SBJICHUN B IPUPOAE U AJS NPUHATHS NPAKTUUYECKUX PEIIECHUH B
IMOBCCAHEBHOM JKU3HU;

. OCBOGHME CHOCOOOB pEUICHHs pa3IMYHbIX 3aJady C SIBHO 3aJaHHON (U3MYEeCKOll MOJenblo, 3ajady, NOJpa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/laHHUE
(bu3nveckoil MosieNH, aleKBaTHOW yCIOBUSM 33/1a4H;

. [IOHUMaHHe (PU3NYECKUX OCHOB U MPUHLIUIIOB JI€HCTBUS TEXHUUECKUX YCTPOHUCTB U TEXHOJOTMUECKUX IMPOLIECCOB, UX BIMSIHUS Ha OKPYXKAIOLLYIO Cpeay;

. OBJIaJICHUE METOJJAMH CAaMOCTOSATEIBHOTO INIAHUPOBAHUS M MPOBEACHUS (PU3NIECKUX SKCIIEPUMEHTOB, aHAJIM3a U HHTEPIPETANy HHPOPMALIUH, OTIPEICICHUS
JOCTOBEPHOCTH IOJIy4YEHHOT'O pPe3yJibTarTa;

. CO3JJaHuE YCIIOBUM JUIsl pa3BUTUSL YMEHUIN IIPOEKTHO-UCCIIEN0BATEIBCKON, TBOPYECKON AEATENBHOCTH.

[Ipennaraemselii B mporpamMMe 1o (pusuke mnepedyeHb JTaOOpPaTOPHBIX M MPAKTHYECKUX paboT SBISETCS PEKOMEHIIOBaHHBIM, YYWUTENb JAENAeT BHIOOP MpOBEIEHUs
71a00paTOPHBIX padOT U OMBITOB C YYETOM MHIUBHUIYATBHBIX OCOOEHHOCTEN 00yJArOIIINXCS.



2.COJEP XAHUE OBYUYEHUSA
10 KVIACC
Pa3zjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
®uzuka — Hayka o npupoze. HayuHnele MeTOAbl TO3HAHUS OKpPY’KaKIIEro mMupa. Posb sKkcriepuMeHTa U TEOpUH B MPOLECCE MO3HAHMS MPUPOJbl. DKCIEPUMEHT B
¢dusuke.
MonenupoBanue Gpu3ndeckux sBieHUH u npoueccoB. Hayunsle runore3sl. @u3ndeckue 3aK0HbI U T€OpUU. [ paHuIIbl IPUMEHUMOCTH (prU3HUecKux 3aKoHOB. [IpuHuum
COOTBETCTBHUSI.
Ponb 1 MecTo hu3uku B popMUPOBAHUN COBPEMEHHOM HAyUYHOUM KapTUHBI MUPA, B IPAKTUYECKON AESITETbHOCTU JIOACH.
Jlemoncmpayuu
AHasnorosble ¥ IU(PPOBbIE U3MEPUTENIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.
Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexanudeckoe aBumxeHne. OTHOCUTEIBHOCTh MEXaHUYEeCKOTO ABMxKeHusA. Cuctema oTcuéra. TpaekTopusi.
[lepemerienue, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepuaibHOM TOYKH, UX MPOEKIUU HA OCH CUCTeMbI KoopauHaT. ClokeHue
IIEPEMELICHUI U CIIOKEHUE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOpEHHOE MpsIMOJUHEIHOe nBMKeHue. ['paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MEpEeMEelIeHHs] MaTepuaibHON
TOYKHU OT BPEMEHH.
CBoboaHoe nazieHne. Y cKkopeHrue CBOOOTHOTO MaIeHusl.
KpuBonuneiinoe nBuxeHue. [[BHKeHHE MaTEepUaIbHOW TOYKH MO OKPYKHOCTH C MOCTOSSHHOW IO MOJYJII0 CKOPOCTBIO. YTJOBas CKOPOCThb, JUHEWHAs] CKOPOCTb.
ITepuon u yactota obpamieHus. LleHTpocTpeMHUTETFHOE YCKOPEHHE.
TexHu4eckue yCTpoicTBa U MpaKTUUECKOe TPUMEHEHUE: CITIUIOMETP, IBMKEHNE CHAPSIOB, IIETTHBIE U PEMEHHBIC TTepeIayun.
Jlemoncmpayuu
Mopaenb cucteMbl 0TCUéTa, WUTFOCTPALNS KHWHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.
[Ipeobpa3oBanue ABMKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXAHH3MOB.
[Tamenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTRE.
Habmonenue nBrkeHus Tena, OpoleHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus cBOOOHOTO IaICHUS.
HamnpaBnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomuol
N3yueHne HepaBHOMEPHOTO IBMXKEHUS C 1I€JIbIO OMPEEICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOIICHHUS MEXAY IMyTSAMH, MPOUICHHBIMU TEJIOM 3a TOCIIEIOBATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHH NPH PAaBHOYCKOPEHHOM JBWIKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.
N3yueHne nBUKEHN IAPUKaA B BI3KOU KUIKOCTH.
N3ydenne nuxkeHus Tena, OPOIMIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



[Ipunnun otHOocuTenbHOCTH 1'anunes. Ilepssiii 3akoH HeroToHa. MHEepiuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uiuu cuil. Bropoit 3akon HeroToHa /1t MatepuaiibHOM Touku. TpeTuit 3akoH HproTOHA [171s1 MaTepralibHBIX TOUEK.
3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunsl Tpenus (moxost, ckonbxenus, kadenus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJNBXKEHHS U cuiia TpeHus nokos. Koag pumment tpenus. Cuna
CONPOTUBIICHUS [IPU ABUKEHUU TEJIA B )KUJIKOCTU UM Tase.

[TocTynaTtensHOE U BpalIaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuiibl OTHOCUTENBHO OCcH BpaieHus. [1nedo cumbl. Y ciaoBus paBHOBecus TBEPAOro Tea.

TexHuyeckue ycTpoHuCcTBa U MPAKTUYECKOE IPUMEHEHUE: TOALINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEpPUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIbEME U MAJCHUH.

CpaBHEHHE CHUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBecusl.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomol

N3yuenne nuxenus Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOLIUX B MPYKUHE U pE3WHOBOM 00paslie, OT ux JegopMaluu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUSI.

Tema 3. 3aKonbl COXpaHeHUA 6 MeEXAHUKeE

Nmnynbe MaTepuaabHOM TOYKH (T€a), CUCTEMBI MaTEpUATIBHBIX ToueK. VIMITyJIbC CHJIBI U M3MEHEHHE MMITyJIbca Tesa. 3aKOH COXpaHEHUs uMnylibca. PeakTuBHOE
JBUKCHHUE.

Pa6ora cunbl. MOIIHOCTH CHUITBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenunanpsHas sueprus. [loreHunansHas sHeprus ynpyro aeGopMupoBaHHON MpyxkUHBL. [loTeHIIManbHas SHEPTUs Teja BOJIN3H MOBEPXHOCTH 3eMITH.
[ToreHnuanbHbple W HENOTEHIMATIbHbIE CHIIBL. CBs3b paOOThl HEMOTEHLUUAIBHBIX CHJI C M3MEHEHHEM MEXaHHMYECKOW PHEPruu CUCTEMBI TeJ. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUN.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONED, MPYKUHHBIM MHUCTOJET, IBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeaktnBHOE NBHXKEHUE.

[lepexon moTeHLIMAIBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCOIOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsA3U pabOTHI CHIIBI ¢ I3MEHEHUEM MEXaHWYECKOH SHEPTUH Tella Ha MIPUMEPE PACTSHKEHUST PE3MHOBOTO JKIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa 1 TEePMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT Meopun

OcHOBHbIE TIOJOXKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOpHUH W HMX OIbITHOE oOocHOoBaHWe. bpoyHoBckoe nBuxenue. JAuddysus. Xapakrtep IBUKEHHUS U
B3aMMOJICICTBUS YacTUIl BellecTBa. MOJeNn CTPOECHUS Ia30B, )KUJIKOCTEH M TBEPABIX TEN U OOBSCHEHUE CBOMCTB BEILECTBA Ha OCHOBE 3TUX Mozened. Macca u
pa3mepsl Mmosiekyi. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TenoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens wuneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KUHETHUECKONH TEOpHHM HJealbHOTO raza. AOCONIOTHas TeMIleparypa Kak Mepa cpeaHei
KMHETUYECKOM 3HEpPIruM TEIUIOBOro JBMKEeHMs 4dactul rasa. lllkama temnepatyp KenbBuna. ['a3oBble 3akonbl. YpaBHeHue MenzaeneeBa—Kianeiipona. 3akoH
Hansrona. M3omporccel B uealbHOM raze ¢ IOCTOSIHHBIM KOJIMUECTBOM BelecTBa. [ paduueckoe npeacrapieHre U30MPOIIECCOB: U30TepMa, H30Xopa, n3obapa.
TexHuYecKue yCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIeCcTBa, (poTorpaduu MOJIEKyT OpraHUYECKUX COCTUHEHUM.

OmnbiThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKEHHUSI.

Mopgens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyJa.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUS U1€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3/yXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEPEHUN 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peXEHHOT0 Tra3a.

Tema 2. Ocnoebl mepmoounamurku

Tepmoaunamuueckas cuctema. BHyTpeHHSS SHeprus TePMOAMHAMHUYECKOM cHCTEeMBbl U crocoObl e€ m3MeHeHusa. KommyecTBo TemnoTel M paborta. BHyTpeHHss
SHEPrUsi OJJHOATOMHOTO HJEallbHOTO Traza. Buiel Teruonepenauyu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3IydeHHE. Y AelbHas TeIIoEMKOCTh BenlecTBa. KonnyecTBo
TEIUIOTHI IIPH TEIJIoNepenaye

[Tonsitue 06 anuabatHom nporiecce. [lepsblit 3akoH TepMoarHaMUKH. [IpuMeHeHre nepBoro 3aKkoHa TEPMOJUHAMUKH K n3ompoueccam. ['paduueckas narepnperanus
paboTsl raza.

BTopoii 3akoH TepmoannamMuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIMIBI qeiicTBUS TEMIOBBIX MamHH. [IpeoOpa3oBaHus SHEPruM B TEIIOBBIX MamuHax. Kosd@uiueHT mone3Horo IeicTBHUS TEMIOBOM
MamuHbl. [ukn KapHo u ero ko3 dUIMeHT MoIe3HOTO ACHCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBbl TEIIIOIHEPTCTHKHU.



TexHudyeckue yCTpoHCTBa M MPAKTUISCKOE TPUMEHEHUE: BUTATEIh BHYTPEHHETO CTOPAHHsI, OBITOBOM XOJIOIUIHHHUK, KOHIUITUOHEDP.
Jlemoncmpayuu
V3MeHeHre BHYTPEHHEW SHEPIHH Teja MPH COBEPLICHUH pabOTHI: BBUIET MPOOKM M3 OYTBUIKM IMOJ JACHCTBHUEM CXKAaTOTO BO3yXa, HarpeBaHue 3(pupa B JaTyHHOH
TpyOKe myTéM TpeHus (BUICOAEMOHCTPAIINS).
W3meHeHne BHyTpeHHEN 3HEPTUH (TeMIlepaTyphl) Tela Ipy TEIUIoNepeaye.
OmnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).
Monenu mapoBoii TypOHHEI, IBUTATEIIsl BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO JBUTATEIIS.
Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
N3mepenue yaenbHOM TeIIOEMKOCTH.
Tema 3. Azpecamuvie cocmoanusn eeujecmea. Dazosvie nepexoonvt
[TapooOpa3zoBanne u KoHAeHcaus. Mcmapenue M kuneHue. AOCONIOTHAST M OTHOCUTENIbHAS BIAXHOCTh BO3ayXxa. HachlmeHHBIH map. YaenbHas Teriora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUS OT AaBJICHUS.
Teépmoe Tteno. Kpucrammwmueckue u amopdHbIe Telna. AHHU30TPONUS CBOWCTB KpucTauioB. JKuukwe kpuctawiel. CoBpeMEHHbIE Marepuaibl. [lnaBieHue u
KpucTamu3anus. Y ieiabHas Tersiora miasineHus. Cyonumanus.
VYpaBHeHuUE TEIJIOBOTO OanaHca.
TexHnuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KaTOPUMETP, TEXHOJIOTHH MOJy4YeHUs COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCIIE
HaHOMAaTepHaJIoB, 1 HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBoiicTBa HAaCBHIIIEHHBIX MTAPOB.
Kunenue npu noHW>KEHHOM JaBICHUU.
Crioco0Obl U3MEPEHHS BIAKHOCTH.
Habmtoienne HarpeBaHus ¥ MJIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTAJIJIOB.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.
Pasnen 4. DiekTpoaMHAMHUKA
Tema 1. Inekmpocmamuxa
DnekTpu3anus Tea. DIeKTpudecKuid 3apsia. JBa Buaa sanexkTpuieckux 3apsaaoB. [IpoBOJHUKY, AUIEKTPUKH U MTOJIYIPOBOJIHUKHU. 3aKOH COXPaHEHUS JIEKTPUUECKOTO
3apsja.
B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 31eKTpudecKuid 3apsl. DneKTpuyeckoe nose. HanpsEHHOCTh 3JIEKTPUUYECKOro MOJsl.
[TpuHIIUTT CyNIEPIIO3UITNH YIIEKTPUUECKHUX TTosIeH. JIMHUN HanpsHKEHHOCTH IIEKTPUIECKOTO TIOJIA.
PaGora cun snekrpocratudeckoro mons. Ilorennuan. PazHoctes motennuanoB. [IpoBOIHUKM W AMAIEKTPUKU B AJIEKTpOCTaTHYeCKoM mosne. JludnekTpuyeckas
MIPOHUIIAEMOCTb.
OnexTpoéMkocTs. KoHeHcaTop. DneKTpo€MKOCTh IIIOCKOT0 KOHAEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHJIEHCaTopa.



TexHuueckue ycTpoicTBa M NPAKTUYECKOE MPUMEHEHHUE: AIIEKTPOCKOIL, HIEKTPOMETP, DIEKTPOCTATHUECKas 3alUTa, 3a3eMJICHHE AIIEKTPONpPUOOpPOB, KOHICHCATOD,
KOMMPOBAJIBHBIN aIapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpoiCTBO M MPUHITUIT JEHCTBUS AJIEKTPOMETPA.

B3anmonencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTpUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpOoCTaTUYECKas 3allUTA.

JIMBIIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCHUMOCTD JEKTPOEMKOCTH IIIOCKOI0 KOHJIEHCATOPa OT IUIOLIAAH TUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuyenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtit 31exkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. Y CIOBHS CYIIECTBOBAHMS dIEKTpUuecKoro Toka. Mcrounuku toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Lenu.

DneKTpuUecKoe CONPOTUBIEHHE. Y IeTbHOE CONPOTHUBIIEHUE BemlecTBa. [locnenoBarenbHoe, mapanienbHOe, CMEIIAHHOE COeIMHEHUE TPOBOIHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[xoyns—JIenia. MOMIHOCTD SMEKTPHUECKOTO TOKA.

DneKTpOoABMKYILIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHMKA TOKA. 3akoH OMa /1715 OJHOM (3aMKHYTOM) aniekTpuueckoit nenu. Koporkoe 3amblkaHue.
DNEeKTpOHHAs MPOBOIUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEeHHAs U TPUMECHAs TPOBOAMMOCTE OTYTPOBOIHUKOB. CBOICTBa p—n-miepexoa. [lomynpoBoHUKOBBIE TPHOOPHI.
DNeKTpUUECKU TOK B pacTBOpPAX U paciijiaBax 3J1€KTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOHALIMSL. DIEKTPOIIU3.

DnekTpuyeckuil Tk B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHuuyeckue yCTpoiicTBAa U MPAKTUYECKOE IPUMEHEHHE: aMIEpMEeTp, BOJBTMETP, peocTaT, MHCTOUYHHUKH TOKa, DJEKTPOHArpeBareibHble MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH THOJI, TEPMUCTOPHI U (POTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN U0/, TaJTbBAHUKA.
Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIIECHUS UJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIAIU TIONEPEUHOr0 CEYEHHS U MaTepuara.

CMenianHOE COEJUHEHHE TPOBOJHUKOB.

[Ipsimoe u3mepenue 3aeKTpoABMKYLIeH cuibl. KopoTkoe 3aMblkaHNEe TajlbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTbH COMPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii pa3psia ¥ IpOBOAUMOCTb BO3LyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.



Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
N3ydeHue cMEIaHHOTro COEMHEHUS PE3UCTOPOB.
N3Mepenne 3JIeKTpOABMKYIIEN CUIIbI ICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.
Hab6mronenue anexrpoiusa.
MexnpeameTHbie CBSI3U
N3yuenue kypca ¢usnku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBIAETCS ¢ YIETOM COEPKATEIBHBIX MEKIIPEIMETHBIX CBS3EH ¢ KypcaMHd MaTE€MaTHKH, OWOJIOTHH,
XUMHUH, Teorpaduu U TEXHOJIOTHUH.
Meocnpeomemuvie nonsimusi, CBI3aHHBIC ¢ U3YYCHHUEM METOJIOB HAyYHOT'O IMO3HAHMWs: SBJICHHE, HAYYHBIN (DakT, runores3a, Gpusndeckas BEIUYHHA, 3aKOH, TCOPHS,
HaOJI0IeHUE, SKCTICPUMEHT, MOJICTTUPOBAHUE, MOJICITh, H3MEPCHHE.
Mamemamuxa: pelliecHUEe CUCTEMbl YpaBHEHUM, JuHeHHas (yHKus, mapabona, rurnepOojia, uX rpadukd M CBOKMCTBA, TPUTOHOMETpHUYECKHE (YHKIHUH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0)KEHUE BEKTOPOB.
buonoeus: Mexanndyeckoe ABUKEHUE B KUBOH Tpupojae, Muddys3us, 0CMOC, TEIJIOOOMEH >XHUBBIX OPraHU3MOB (BHIIbI TEIUIONEPEaaud, TEIJIOBOE pPaBHOBECHE),
BJIEKTPUYECKUE SIBJICHUS B KUBOU MPUPO/IE.
Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPJBIX TeN, )KUAKOCTEH U ra3os,
AJIEKTPUYECKHUE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAS TUCCOLIMALINS, TAJIbBAHUKA.
Teoepacpus: BNaxxHOCTh BO3LyXa, BETPBI, OapOMETpP, TEPMOMETP.
Texnonocus: mpeodpa3zoBaHuE JABMKCHUH C UCIIOIH30BAHUEM MEXAaHU3MOB, YUET TPEHUSI B TEXHUKE, MOIIUITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B
TEeXHHKE (pakera, BOJOMET U APYyTHE), IBUTATENh BHYTPEHHETO CTOpaHus, mapoBas TypOruHa, ObITOBOM XOJOAUIBHUK,
KOHJIMIIMOHEDP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTE€pUAIOB, B TOM YHMCJIE€ HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH, HJIEKTPOCTATUYECKAs 3allUTA, 3a3EMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTED, dNIEKTPOHArPEeBaTEIbHbIC TPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, TalITbBAHUKA.
11 KJIACC
Pazpnen 4. DaekrpoauHaMmnka
Tema 3. Maznummnoe none. I1eKmMpomMacHUMHAA UHOYKUUSA
[TocTostHHBIE MarHuThl. B3anMoelicTBUE MOCTOSSHHBIX MarHUTOB. MarHutHoe nosje. BekTtop MarHuTHOM MHAyKUMU. [[pUHIMN Cyneprno3uiuy MAarHUTHBIX TMOJIEH.
JInanm MarHuTHOM MHAYKUMU. KapTuHA TMHWI MAarHUTHOM MHYKIIMHU TIOJISI HOCTOSIHHBIX MAarHUTOB.
MarnuTHoOe 1osie MpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHIYKIMM MAarHUTHOTO MOJS JUIMHHOTO MPSMOTO MPOBOJHMKA U 3aMKHYTOrO KOJBIEBOIO MPOBOIHUKA,
KaTylmku ¢ TokoM. OnbIT Ipcrena. BzanmoneicTere npoBOIHUKOB C TOKOM.
Cuna AMmepa, e€ MOyJib U HalpaBJICHUE.
Cuna Jlopenua, e€ Monynb U HanpasiieHUE. [[BuxkeHNe 3apsyKeHHOW YacTUIIBI B OJJHOPOITHOM MarHUTHOM nojie. PaGota cuibl Jlopenua.
SIBneHue 3MeKTPOMAarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MArHUTHOM MHAYKIIMU. DIEKTPOABIKYIIAs CHUJIa MHAYKIMH. 3aKOH AJIEKTPOMAarHuTHOM uH aykuun dapazes.
BuxpeBoe anexktpuueckoe mosie. DNeKTPOABIKYIIAs CHIIa HHAYKIIUA B TPOBOJAHUKE, IBUAKYIIIEMCS IMOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM MOJIE.
IIpaBuio JleHna.
NHayKTUBHOCTB. SIBI€HUE CAMOMHIYKIMA. DIEKTPOABMKYIIAsl CHUJIa CAMOUHIYKIIAH.
DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.
DJIEKTPOMAarHuTHOE TOJIE.



TexHu4ecKkue yCTpOMCTBa M IIPAKTUYECKOE IIPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI, 3JIEKTPOMArHUTBI, 3JIEKTPOJBUIATEIb, YCKOPHUTEIU 3JIEMEHTAPHBIX 4YacTHL,
WHJyKIHOHHAs M€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM I10JIEM.

JInHMK MHIYKUMKA MarHUTHOTO TOJIA.

B3anmozencTere 1ByX POBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue IEeKTPOMArHUTHON UHAYKIUH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJBHXKYLIEH CHIIbI MHAYKIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIMU.

Yuyenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3yueHrne MarHuTHOTO 1OJIs KaTYIIKHU C TOKOM.

WccnepoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBaeHUs 2IE€KTPOMArHUTHON MHIYKIUU.

Pasnea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1€OAHUA

KonebarenbHas cuctema. CBoOOAHbIE MexaHMuYeckue Konebanus. I'apmoHuueckue konedanus. Ilepuon, wactora, ammiuuryaa u ¢asza xonedanuil. IIpy>KUHHBIHI
MasiTHUK. MaTemaTnueckuil MasiTHUK. Y paBHEHUE rapMOHUYecKuX KosneOanuil. [IpeBpaiienne s3Hepruu npu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbubiit koHTyp. CBOOOIHBIE 53JEKTPOMArHUTHBIE KOJIEOAHUS B HICATBHOM KOJeOAaTeNTbHOM KOHType. AHAIOTUS MEXIy MEXaHWYEeCKUMHU H
ANEKTpPOMarHuTHEIMU KoseOanusiMu. @opmyrna TomcoHa. 3aKOH COXpaHEHUs YIHEPTHH B UJICAIbHOM K0JIeOaTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux kojaeOaHusX. BeiHyXk1eHHbIe MexaHnueckue konebanus. Pe3oHanc. BeiHyX/1eHHbIE 2JIEKTPOMAarHUTHBIE KOJIEOaHuUs.

[lepemennsblit Tok. CUHYCOUJANIbHBIN TIEpEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOI0 TOKA. AMILJIUTYJHOE U ICUCTBYIOLIEe 3HAUEHUE CUJIbI TOKA U HAMPSDKEHUS.
Tpancdopmarop. IlpousBoacTBo, mepenada U MOTPEOICHHE IIEKTPHUUECKOM SHEPrHH. DKOJOTMYECKHE PUCKM HpPU MPOM3BOJCTBE 3JEKTpodHepruu. Kynbrypa
WCIIOJIB30BAHHUS DJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHu4eckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHHUE: MIEKTPUUECKUI 3BOHOK, TEHEPATOP IIEPEMEHHOI0 TOKA, TUHUU JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koje0aTeaIbHONH CHCTEMBI (MIPYKUHHBIM WIM MaTeMaTHUECKUI MasTHUK).

HabGmronenue 3aryxaronmx KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HAMPSKEHUS! OT BPEMEHHM ) AJIs DJIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3oHaHc npu nocnenoBaTeNnbHOM COEIUHEHUH PE3UCTOPA, KATYLIKU MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinb TuHUYU 3EKTPOIIepeaayH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPUOA MaJIbIX KOJIeOaHU Ipy3a HA HUTU OT JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIETH U3 M1OCIIEA0BATEIbHO COEIMHEHHBIX KOH/IEHCATOpa, KaTyLIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE 60TIHbL

MexaHHueCKUe BOJIHBI, YCIOBUS pacripocTpanenus. [lepuoa. CKopocTh pacnpocTpaHeHus: U AIUHA BoJHBL. [lomnepeunsie u mponoiapHble BONHBL. MHTEpdepenuns u
T paKIus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJIHBI. Y CIIOBUSI M3JIy4E€HHs 3JIEKTPOMAarHUTHBIX BOJIH. B3ammuas opuentauus BekTopoB E, B, V B snexkrpomarnutHoir BosHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIIOMIICHHE, TOIsIpU3as, qudpakuus, narepdepenius. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana snekTpoMarHuTHBIX BOJH. [I[puMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTrOCBA3YU U TEJIEBUACHUS. Paaronokanus.

DIEeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOLLIEH CPEbI.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJIbHbIE HWHCTPYMEHTHI, YJIbTPAa3BYKOBas IUArHOCTUKA B TEXHUKE W MEAMIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmromieecs Ten0 Kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus U NpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmtonienue nntepdepeHny U AMPpakiiuy MEXaHUYeCKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIEOAHUH.

HccnenoBanue cBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpasKeHUE, MPEIoMIICHHE, oNsIpu3aius, tudpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas onrtuka. [IpsmonuHeitHoe pacripocTpaHeHHE CBETa B OJHOPOAHOM cpene. JIyd cBera. ToueuHbIil HCTOUHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHu B TIIOCKOM 3€pKaje.

[Ipenmomnienne cBera. 3akOHBI TpeNOMIIEHUs cBeTa. AOCONIOTHBIN MOKas3aTtens mpenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yroia MOIHOTO
BHYTPEHHET0 OTPaKEHHUS.

Hucnepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

Cobwuparorue U pacceuBaroniye JUH3bL. ToHKas JrH3a. DOKYCHOE PACCTOSHUE W ONTHYECKas CHiIa TOHKOHW JUH3BI. [locTpoeHne n300pakeHuid B COOMpPAIONMIUX U
paccenBaronMX JuH3ax. @opMyia TOHKOW JUH3bI. Y BEIMUYEHHE, JaBAEMOE JTUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBHS HAOIOIEHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHOW KapTUHE OT JBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.



Hudpakmus ceera. Audpakunonnas pemeérka. YCIoBUE HAOMIOJICHHUSA TIaBHBIX MAaKCUMYyMOB IPH MMaJCHUU MOHOXPOMATHYECKOTO CBeTa Ha JAU(PaKIIMOHHYIO
pEUIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa M IPAKTUYECKOE IMPUMEHEHHE: OYKH, Jyna, (oToamnmapar, NPOEKLMOHHBIM ammnapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAas ONTHKa,
I(paKkIuOHHAS PEIETKA, MOJISIPOU.

Jlemoncmpayuu

[TpssmMonmHEtHOE pacpocTpaHeHHe, OTPAKEHHE U MpesloMiieHne cBeta. OnTudeckue npudopsl.

ITonHOE BHYTpeHHee oTpakeHue. MoJienb CBETOBOA.

HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Mojenu MUKpOCKOIIa, TeIecKoma.

Habnronenne naTepdepeHnny cera.

Ha6mronenue qudpakiuum cBera.

HaGurotenue aucriepcuu cBera.

[TonmyuyeHue ciekTpa ¢ HOMOILBIO IPU3MBI.

[Tonmyyenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKY.

HaGntonenue nonspusanuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne nokasaresns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Habntonenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI cienHAJILHOM TeOPUU OTHOCUTEIbHOCTH

I'panuiel MPUMEHMMOCTH KJIACCHYECKOM MexaHUKHU. IlocTynarel crienuanbHONM TEOPUM OTHOCHUTENBHOCTH: MHBAPHMAHTHOCTH MOAYJSI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUATT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALEHUE JUITUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHULIBl. DHEPTUS TOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. opmyna [Inanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u uccnenosanue ¢oroaddexra. Onbitel A. I'. CroneroBa. 3akonsl ¢orodddexra. YpaBuenue DitHmreitHa mia gorospdexra. «KpacHas rpanuna
dbotodrddexra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XuMuyeckoe IEHCTBHE CBETA.

TexHuueckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHE: (POTorIeMeHT, (OTONATUMK, COTHEYHAsA OaTapes, CBETOAUOI.

Jlemoncmpayuu



®oTo3eKT Ha YCTAaHOBKE ¢ IUHKOBOU IIIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.

Ceeroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pe3epdopna no paccesnuro o -uactunl. [lnanerapuas monens aroma. Ilocrynarsr bopa. M3nydyenue u nornomienue GoTOHOB MpU
IIEpPEX0/Ie aTOMa C OJJHOTO YPOBHS SHEPrUU Ha Apyroil. Buasl cnekTpoB. CEKTp ypOBHEN S3HEPIHM aTOMa BOAOPOA.

BousiHoBsie cBoiicTBa yacTtuil. Bonusl ae bpoins. KopnyckyisipHO-BOJHOBOM 1yau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE TPUMEHEHUE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue inHeRvYaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomol

Hab6mronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe a0po

DKCIepUMEHTBI, JJOKa3bIBAIOIIME CIOKHOCTh CTpOoeHMs siapa. OTkpeiTue pannoakTuBHOCTH. OmnbiThl Pesepdopna mo ompeneneHuro cocraBa paguoaKkTHBHOIO
n3nydyeHus. CBoiicTBa anbda-, 6era-, raMMa-u3iyueHus. BiausiHue pagioakTHBHOCTH Ha JKUBbIE OPraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykiionHas mozens sapa ['elizenOepra—lBanenko. 3apsn sapa. MaccoBoe uucino siapa. M30Tomnsl.
Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH paJuoaKTUBHOTO paclajia.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl siipa.

SAnepHsble peakuuu. [lenenne u cUHTE3 s1ep.

SAnepusiii peaktop. Tepmosaepublii cunrtes. [IpoOneMbl 1 epCHEeKTUBHI SIEPHON IHEPTETHUKU. DKOJIOTMYECKNUE aCIEKThI SJIEPHON SHEPTETUKH.
OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo b1 HaONIIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

®dyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (pM3NYECKOI KapTHHBI MHpa.

TexHuuyeckue ycTpoicTBa U MpakTUYECKOe IPUMEHEHHE: T03UMeTp, KaMepa BuiibcoHa, sepHbIil peakTop, aToMHas 6oM0a.
Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIMX YaCTHII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).



Pa3nen 8. DiieMeHTHI ACTPOHOMUU U ACTPOPUZNKH

Ortanbl pa3BUTUs acTpoHOMUHM. [IpuKnasHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE AaCTPOHOMUMU.

Bun 3Bé31n0r0 HeOa. Co3Be3us, sipkue 3BE3/IbI, MIIAHETHI, UX BUIUMOE JBUKEHUE.

Conneynas cucrema.

Connue. ConHeuHas akTuBHOCTb. McTtounuk 3neprun CosiHua U 3B€34. 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMma «CIEeKTpalbHbIN KJI1AaCC — CBETUMOCTbY.
3BE3/1bI IIABHOM MOCIIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» IS 3BE3]1 TJIABHOM IOCIIEN0BATENbHOCTH. BHyTpeHHee cTrpoeHue 3B€31. CoBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKACHUU U 3BOJoIMK COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3]I.

Muneunsbiit [1yTe — Hamia Nanaktuka. [lonoxenue u nemxenue Connina B ['anaktuke. Tumnbl ranaktuk. PaguoranakTuku v kBa3zapbl. YEpHBIE ABIPHI B sA/Ipax TAUIAKTUK.
Bcenennas. Paciupenue Beenennoit. 3akon Xa606ma. Pazoeranue ranaktuk. Teopust bosibioro B3peiBa. PennkroBoe uznyueHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGimrotenust HEBOOPYEHHBIM TJ1a30M C HCIIOH30BAHUEM KOMITBIOTEPHBIX MPHIIOKCHUN JIJISI ONIPEICIICHHSI TTOJIOKCHHST HEOSCHBIX 0O0OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3us1 CeBEpHOro MOIYyIIApUs U IPKUE 3BE3IBI.

HaGmonenus B Teneckon JlyHsl, uranet, Mieunoro Ilytu.

Oo6o0maromnee NoBTOpeHne

Ponp huzuku u acTpOHOMUU B SKOHOMHUUYECKOU, TEXHOJIOTHYECKOM, COIMAIbHON U 3TUYECKOH chepax AEsITeIIbHOCTU YeJI0BEKa, POJIb U MECTO (DU3UKH M aCTPOHOMUU
B COBPEMEHHOI Hay4YHOW KapTHHE MHpa, poJib (hU3HUECKON TeoprH B (GOPMUPOBAHUU MPEICTABICHUN O (PU3NYECKONW KapTHHE MHpa, MECTO (GU3NYECKONW KapTUHBI
MHpa B 00111eM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUHN O TIPUPOJIE.

MexnpeamerHbie CBA3U

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHA B 11 Kilacce OCYIIECTBIISETCS ¢ YUETOM COJEPKATEIBHBIX MEKIPEIMETHBIX CBSI3€HM ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOIOTHUH.

Meocnpeomemnvie nonsimusi, CBI3aHHBIE C U3YYCHHUEM METOJIOB HAyYHOT'O TO3HAHWS: SBJICHHUE, HAYYHBIN (DaKT, runoresa, pusndyeckas BEIUUYHHA, 3aKOH, TECOPHS,
HaOI0IeHNe, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUHN, TPUTOHOMETPpUUECKHE (PYHKIIUN: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE

TPUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI M UX MPOEKIIUH HAa OCH KOOPJMHAT, CIOKEHHE BEKTOPOB, MPOU3BOIHBIE AJIEMEHTAPHBIX (YHKIIMHA, MPU3HAKK MOI00US
TPEYTOIHHUKOB, OTIPEICTICHUE TUTOMIAAH TUIOCKUX (GUTYp U 00BbEMA Ted.

buonozus: snexTpuyeckue SBICHUS B )KUBOU MPHUPOJE, KoleOaTenbHbIe ABIKEHUS B )KUBOUM MPUPOJIE, ONTUYECKUE SBICHUS B KUBOW MPHUPOJIE, TEHCTBUE PaUalluU
Ha KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUTHUECKAsl CTPYKTypa TBEPBIX TN, MEXaHU3MbI 00pPa30BaHMS KPUCTATUIMYECKON PEMIETKH, CIIEKTPAbHBIN aHAU3.
l'eoepaghus: MarHUTHBIE TTOTIOCA 3EMITH, 3AJIEKA MarHUTHBIX Py, (POTOChEMKA 36MHOU MTOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHUH.

Texnonocusi: TUHUM HJIEKTPOIEpeady, T€HEpaTop MEPEMEHHOTO TOKa, 3JIEKTPOJBUTATENb, MHIAYKIMOHHAs MedYb, pajaap, PajAUONpPUEMHUK, TEIEBU30p, AHTEHHA,
tenegoH, CBYU-neub, NpoeKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHUKA, COJTHEUHas OaTapesl.



3.JIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOT'PAMMBI 11O ®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «@Du3uka» Ha YpPOBHE cpemHero oodmero oOpa3oBaHus (0a30BBIi YPOBEHB) JOHKHO OOECHEYHUTh JOCTHIKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JlnuHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mnpeamera «®Pusnka» IOJDKHBI OTPakKaTh TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCA
c(OpMHPOBAHHO BHYTPEHHEH MO3UIIUEH JTMYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOSKICHNUN, COOTBETCTBYIOIUX TPAAUIIMOHHBIM
LIEHHOCTSAM POCCHMCKOro OO0IECTBa, paclIMpeHHEe KU3HEHHOTO OMBITa U OIBITA JIEATEIbHOCTH B MPOIECCE peanu3allii OCHOBHBIX HAIPaBJIEHUN BOCIHUTATEIHHON
JeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxmaaHcKoOro BOCIMTAHMSI:

c(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UIMH 00yUYaIOMIEroCcsi KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUHCKOTO 00IIEeCTBa;

MPUHATHE TPAJIUIMOHHBIX 00IEUYEeTIOBEUeCKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEI;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX IPaXKIaHCKOTO O0IIECTBA, yIaCTBOBATH B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpTraHU3aIiig;

yYMEHHE B3aMO/ICHICTBOBATH C COLIMATIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C MX (YHKUIUSMU U Ha3HAUCHUEM;

TFOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPMOTHYECKOr0 BOCIIMTAHMSI:

c(OpPMHUPOBAHHOCTH POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHHSIM POCCUMCKUX YUEHBIX B 001aCTH (DU3UKHU M TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO OBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CHUTYalMI0 M MIPUHUMATh OCO3HAHHBIE DPELIEHUS, OPUEHTHPYSICh HAa MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4YHCIIE€ B
NESATENIHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyyIIEro;

4) 3cTeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILLEHUE K MUPY, BKJIFOUasl 3CTETUKY Hay4YHOTO TBOPYECTBA, MPUCYILIEro (PU3HMUECKON HayKe;

S) TPyAOBOr0 BOCIIMTAHHUS:

MHTEPEC K pa3INuHbIM chepam npodeccuoHanbHON ASSITETLHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKOM U TEXHUKON, YMEHUE COBEPIAThH

OCO3HaHHBIHN BBIOOp Oyay1ei npodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3MKU HA MPOTSHKEHUN BCEH JKU3HM;

6) ’K0JIOrN4YeCKOr0 BOCITUTAHHUS :

c(OPMUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpPbl, OCO3HAHHE IN100aIbHOTO XapaKTepa SKOJIOTMUECKUX Mpooem;

IUIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUI B OKPYXKAIOIIEH CpeJle HA OCHOBE 3HAHMS LI€JIEN YCTOMUMBOTO Pa3BUTHSI UEIOBEYECTBA;

paciipeHye OnbITa AeSITeIbHOCTH HKOJIOTMYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH 10 (U3HKe;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (U3UUYECKON HAYyKU;



OCO3HAaHWE IICHHOCTH HAy4YHOH [eATeIhbHOCTH, FOTOBHOCTH B TPOIECCe H3YYCHHS (PU3UKU OCYIICCTBISATh MPOCKTHYK) M HUCCIIEIOBATEIBCKYIO JCSITEIBHOCTh
WHJMBH1yaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

ba3oBble Jiornueckue 1eMCTBUSA:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTYaJIU3UPOBATh MPOOIIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OMPEEATh LEH IEITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX JTIOCTHIKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UYECKUX SBIICHUSX;

pa3pabathiBaTh IUIaH PEHICHHS MPOOIEMBI C YIETOM aHAN3a UMEIONTNXCS MAaTEPUATBHBIX M HEMaTEPHATBLHBIX PECYypPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUM J1€ATEIbHOCTH;

KOOPJIMHHUPOBATH M BBITIOJIHATH PA0OTY B YCIOBHSIX PEaTbHOT0, BUPTYATHLHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBare/ibCKue AeCTBUSA:

BJIa/I€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METOIaMU (PU3UYECKOM HAYKU;

BJIAJICTh HaBBIKAMHU Y4YEOHO-HCCIIEAOBATEIBCKOM M MPOCKTHOM AEATEIHLHOCTH B 00JIaCTU (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIBLHOMY IMOHUCKY
METOJIOB pelIeHHs 3a/1a4 (PU3NYECKOTO COACPIKAHMS, IPUMEHEHHUIO PA3IUYHBIX METOJIOB MIO3HAHMUS,

BJIQJIETh BHJIAMH JCSITEIBHOCTU IO MOJTYYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETAINH, PEOOPa30BaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CHUTYyallUsiX, B TOM
qyclie TIPU CO3AaHUU YUYeOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpPOBATh 3ajady, BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apTryMEHTBI NJis JTOKa3aTebCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHATM3UPOBATH TIOJIYYCHHBIC B XOJI€ PEIICHUS 3a]]a4H Pe3yJIbTaThl, KpUTHYECKH OILICHUBAThH UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4ul B 00pa30BaTENbHON EATEIHHOCTH, B TOM YKCIIE MIPH U3YUYEHUH (PU3UKU;

JTaBaTh OIEHKY HOBBIM CUTYAIIHMsIM, OLICHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIEC UJIEU, TPEAJIaraTh OPUTHHAIbHBIE TTOJAXO/bl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a7[a9, JOITYCKAIONNE AThTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:

BJIQJICTh HAaBBIKAMU TOJyYeHHUs HHGOpMAIMK (PU3NYECKOTO COAEpXKAHUSA W3 HCTOYHHKOB Pa3HBIX THIIOB, CaMOCTOSITENIPHO OCYIIECTBISATH IOWCK, aHAJuU3,
CUCTEMAaTH3AIMI0 U UHTEPIPETAINIO HHPOPMAIH PAa3TUYHBIX BUJOB U (HOPM MpeICTaBICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITNH;

WCIOJIb30BaTh CPECTBA MHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U

OpraHU3AIMOHHBIX 3a7a4 C COOJI0/IECHHEeM TPEeOOBAaHUN SPTOHOMHUKH, TEXHUKH 0€30MacHOCTU, TUTHEHBI, PECYpCOCOepe)eHus, MPABOBBIX M ITHUYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThI (PHU3UUECKOTO CONEPIKAHUS B PA3IMUYHBIX (popMaTax ¢ yuy€TOM Ha3HAYCHUS MHPOPMAIMH H [EICBON ayIUTOPUH, BBIOUpPAs ONTHMAIBHYIO (hopmy
MIPEACTABJICHUS U BU3YaJIU3aLIUH.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBIISTH OOIICHHE HA YpoKaX (DU3UKHU M BO BHEYPOUHOH J€ATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIlMi U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MMOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON 1 WHINBUAYaIbHON paOOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBUI ¢ yUETOM OOLIUX HHTEPECOB M BO3MOXKHOCTEN KaXKIOTr0 WieHA KOJIJICKTUBA;

MIPUHUMATH [IEJId COBMECTHOM ACSATEIHHOCTU, OPTaHU30BBIBATh U KOOPJUHUPOBATH JEHCTBUS MO €€ JOCTUXKEHUIO: COCTABJIATh IUIAH JICUCTBHM, paclpeeiaTh POJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYk/IaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/IA U KAXKIOTO yUYACTHUKA KOMAaH/IbI B OOIIHIA Pe3yJIbTaT 110 pa3pad0TaHHBIM KPUTEPHSIM,

IpeaJiaraTb HOBbIE IPOEKTHI, OLIEHUBATh MU C MO3UIIMH HOBU3HBI, OPUTUHAIILHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITH TIO3UTHBHOE CTPATETHYSCKOE IMMOBEJICHUE B PA3IIUYHBIX CUTYAIUSX, IIPOSIBISITH TBOPUSCTBO U BOOOpaKEeHUE, OBITh HHUIIUATUBHBIM.
PeryasiTuBHbIe yHUBepCcaJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranuzanmusi:

CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATENBHYIO JIEATEIHHOCTh B 00JAaCTH (DU3UKU U aCTPOHOMUHU, BBISBISATH MPOOJIEMbI, CTaBUTh U (DOPMYIHPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITENTFHO COCTABIISATH IJIaH PEIICHUs PAacUETHBIX M KaUeCTBEHHBIX 3ajiay, TJIaH BHIMOTHEHUS MPAKTUIECKON PabOThI C YIETOM

MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;

J1aBaTh OLIEHKY HOBBIM CUTYalIHSIM;

pacHIMpsITh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMUHBIX MPEIOYTCHUI;

JieNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO SPYAUIIUU B 00JIaCTH (PU3UKHU, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHATbHBIH HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B I€SITEIbBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh HABBIKAMH ITO3HABATEIHLHON pe(IeKCHH KaKk OCO3HAHMSI COBEPIIAEMBIX JEHCTBUM U MBICTUTEIBHBIX TIPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;
UCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallud, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATD PEIICHHS 10 UX CHUYKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIbHOCTH;

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIMIUOKH.

B mporuiecce mOCTHKEHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHHUS IMIPOTPAMMEI IO (DU3HKE JIJIsT YPOBHSI CPEHETO 001ero 00pa3oBaHus y

00y4aroIuXxcsi COBEPIICHCTBYETCS YMOLIMOHANBHBIN HHTEJUIEKT, MTPeAIoaratonii copMUpPOBAaHHOCTE:



CaMOCO3HaHUS$, BKJIIOYAIOIIETO CIIOCOOHOCTh NMOHMMATh CBOE 3MOIMOHAJIBHOE COCTOSHHUE, BUACTH HANpaBJICHUS PA3BUTHS COOCTBEHHON 3MOIMOHAIBHOU cepsl,
OBITH YBEPEHHBIM B cebe;

CaMOPEryJIMPOBaHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPHHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K

SMOLMOHAIBHBIM U3MEHEHUSIM U NPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHKEHHUIO LEIM U YCIEXy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE JEHCTBOBATH HMCXOJAS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIFOYAIOLIEH CIIOCOOHOCTh TOHUMATh SMOLIMOHAIBHOE COCTOSIHUE IPYTUX, YYUTHIBATH €T0 MPH OCYIIECTBICHUH OOLIEHHS, CIIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHUIO;

COIIMAIIbHBIX HABBIKOB, BKIIOYAOIINX CIIOCOOHOCTH BHICTPAMBATh OTHOIICHHS C IPYTHMH JIIOJIbMHU, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3pemarb KOH(IUKTHI.
NNPEJMETHBIE PE3YJIbTATbBI

K konmy o0y4enus B 10 kj1acce mpeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUAIOMIMXCSI YMEHUN:

JI€MOHCTPHPOBATh Ha NIPUMEpax poJib U MeCTO (GU3UKU B (OPMUPOBAHUN COBPEMEHHON HAyYHOHN KapTHUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B
[IPaKTUYECKON JESITEIbHOCTHU JIIOCH;

YUUTBIBATh I'PaHULIbI IPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJEJeH: MaTepranbHas Touka, HHeplHalbHas cucTeMa oTcuéra, aOCOII0THO TBEPAOE TEJO, UIeaTbHbIN
ras, MOJICJIA CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TeJl, TOUCHHBIN AIEKTPHUECKUI 3aps P pelieHnH GU3NICCKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKUEe SBJICHHS (MPOLECCH) U OOBACHATh MX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETHUYECKOW TEOpUU CTPOCHMs BEIeCTBa U
ANEKTPOAMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNE, CBOOOTHOE Ma/IeHUE Tell, IBUKEHUE IO OKPY>KHOCTH, MHEPLUS, B3aUMO/IEHCTBHE
ten, 1ud¢ysus, OpOyHOBCKOE JIBUKEHHE, CTPOCHUE KUAKOCTEH M TBEPABIX TeJ, U3MEHEeHHEe 00bEMa Tell MpU HarpeBaHUU (OXJIAXKAECHUH), TEIUIOBOE PABHOBECHE,
UcrapeHue, KOHJeHcalys, MIaBJIeHue, KpUCcTauln3alts, KUIIEHHEe, BIaKHOCTh BO3/yXa, MOBBIIICHNE JIaBJICHM Ta3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b
MEXJly TapaMeTpaMy COCTOSIHUSA T'a3a B U30IIPOLIECCaX, MIEKTPU3ALNS TEN, B3aUMOJEHCTBUE 3aps10B;

OIHCHIBATh MEXaHUYECKOE ABM)KEHUE, UCTIOIb3Ys (PU3NYECKUE BEIMYMHBI: KOOPANHATA, IYTh, IEpEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tela,

CHUJa, UMITYJIbC Te€Jla, KUHETHYeCKask SHeprus, MOTeHLUUAIbHAs YHEeprus, MexaHudeckas paboTa, MEXaHWYecKas MOIIHOCTb; NMPU OMUCAHUU MPABUIBHO TPAKTOBAThH
(¢u3NYeCKUil CMBICI HCIOJIb3YEMbIX BEJIWYUH, UX OOO3HAYEHHS] U €AMHHUILIbI, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEJIWYHHY C JPYyTUMU
BEIIMYMHAMU;

OIMCHIBAaTh W3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBICHUSA, MCNOIb3Ys (pU3MUeCKHe BEIMYMHBL: JaBJIEHUE rasza, TeMIlepaTypa, CpeIHssl KUHETHYecKas
SHEPIus XaoTHUECKOTO JBM)KEHUS MOJIEKYJ, CpeIHEKBaJpaTHYHas CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS DHEPrus, paboTa rasza, KOdQQHUIHEHT
MOJIE3HOTO JAEMCTBUS TEIUIOBOTO JBHUTraTelNsl; MPU OMUCAHUM NMPABUIBHO TPAKTOBAaTh (PM3MYECKUN CMBICH HCIIOJIb3YyEMbIX BEJIMYMH, UX OOO03HAYEHUS W €IWHULIBI,
HaXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BEJIHUYHUHAM;

OINHCHIBAaTh M3YYEHHbIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE SBJIEHUS (ITPOLECCHI), UCMOJb3Ys (DU3MUECKHUE BETUUYMHBI: AJIEKTPUUECKUM 3apsi,
AJIEKTPUUYECKOE T0JIe, HANpsDKEHHOCTH IMOJI, MOTEHIMAN, Pa3HOCTh MOTEHIMAJOB; MPU OMUCAHWM NPAaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUsI U €MHUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE TAaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMM;

aHAJTM3UPOBATh (PU3NUYECKUE MPOLIECCH U SIBICHUS, UCTIONb3Ysl (PU3MUECKUE 3aKOHBI M MPUHIIMIIBL: 3aKOH BceMUpHOro Tsarotenus, I, II u Il 3akonsl HetoToHa, 3aK0H
COXPAaHEHHS MEXaHUYECKOW SHEpPIruu, 3aKOH COXPAHEHUS HMIIYJIbCa, MPUHLUI CYNEPIO3ULUU CUJI, MPUHLUI PaBHONPABUS HMHEPUHUAIBHBIX CHCTEM OTCUETa,
MOJICKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, Fa30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETUYECKON SHEPIUU TEIUIOBOTO JBHKEHHS MOJEKYJ C aOCOIIO THOM



TEeMIIepaTypoil, MEepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHHUsS SJIEKTPUUECKOro 3apsna, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYJIHPOBKY
3aKOHA, €ro MaTeMaTU4YecKoe BhIpaKEHUE U YCIOBUS (TPpaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIUIBI JCHCTBUS MAIIWH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB; Pa3iinyaTh yCIOBHS MX O€30MACHOrO MCHOJIb30BAHUS B IOBCEIHEBHOU
KU3HU;

BBITOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UYECKHX SIBICHUI U POIIECCOB C MCIOJIb30BAaHMUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH, IIPH

3TOM (OPMYJIMPOBATh MpoOIeMy/3afauy W TUIOTE3y Y4eOHOro SKCHEpUMEHTa, cOOMpaTh YCTaHOBKY W3 IPEUIOKEHHOro 00OpYyIOBaHHSA, MPOBOJUTH OIBIT U
(hOopMyJIHPOBATH BHIBOJIBI;

OCYILECTBIIATh IPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3UUYECKUX BEIMUYUH, IPH 3TOM BBIOMPATh ONTUMAIBHBIN CLIOCO0 M3MEPEHUS U UCIOJIb30BATh U3BECTHBIE METO/IbI
OLICHKH ITOIPEIHOCTEN U3MEPEHU;

UCCIIeIOBaTh 3aBHCUMOCTH MEXAy (PU3MUECKUMM BEIMYMHAMU C HCIHOJIb30BAHUEM IMPSAMBIX HU3MEPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh
Pe3yJIbTaThI OJIYYEHHOHN 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJI€ TAOJIUL U TPaQUKOB, JI€1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBAHMUS;

coOnoaTh mpaBuiia 0O€30MacHOro TpyJda HpU IPOBEJACHUU MCCIENOBaHUI B paMKax y4eOHOro SKCIEpHUMEHTa, y4eOHO-HCCIIE0BAaTEIbCKOM M IPOEKTHOM
JESTEIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOICTB U JJaOOPaTOpHOro 000pyA0BaHUS;

peaTh pacyéTHbIE 3aJ1a4H C SIBHO 33/1aHHON (DPU3MYECKOI MO/IENbIO, UCIOb3Ys (PU3NYECKHE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS

3aaud BBIOMpPATh (PU3MUECKYI0 MOJENb, BBIICIATH (U3NYECKUE BEIUYUHBI U (opMysbl, HEOOXOoAUMBbIE A €€ pelleHus, MPOBOAUTH PacuéThl U OI[€HUBATH
PEaTbHOCTh MOJIyY€HHOIO 3HAaYeHUs! (PU3HMUECKON BETUYHMHBI;

pelarh KaueCTBEHHbIE 3aJaud: BBICTpauBaTh JIOTMYECKH HEMPOTHBOPEUMBYIO IIETIOYKY pPACCyXIEHUH C ONMOpOH Ha H3Y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU H
¢buznveckue sBICHUS;

HCIOJIb30BaTh MpPH pElIeHWH y4eOHBIX 33Jad COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBAHHUS, MHTEPIPETALIMU U IPEICTABICHUS
yueOHOM U Hay4YHO-TIOMYJIIpHON MH(OPMALIUH, OJYYEHHOH U3 pa3InYHbIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIYYaeMyto HH(OpMaIIHIO;

MPUBOJIUTH MPUMEPHI BKJIA1a POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTHUE TEXHUKHU U
TEXHOJIOTHI;

HCIOJIb30BaTh TEOPETHUYECKHE 3HaHUS MO (U3MKE B IMOBCEJIHEBHOM JKHU3HHM JUIsl oOecriedeHHs 0€30IacHOCTH MpU OOpalieHuH ¢ npuOopaMu M TEXHHUYECKUMU
YCTPOMCTBAMH, /17151 COXPAHEHUS 370POBbs M COOIOIEHUS] HOPM SKOJIOIMUYECKOT0 IOBEJICHNS B OKpY’KaloIIel cpese;

paboTaTh B IpylIe C BBIMOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX pOJIEH, TIAHUPOBATh pabOTy TPYIIIbI, PAlMOHAIBHO PACHpPENeNaTh O0S3aHHOCTH U IUIAHMPOBATh
JeSITeIbHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJleKBaTHO OL[EHUBAThH BKJIA] KQKI0T0 U3 YYACTHUKOB IPYIIIBI B pEIIEHUE paccMaTpUBaeMoi POOIeMBbI.

K koH1y o6yuenus B 11 kiacce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPakaTh C(HOPMUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHUI:

JI€MOHCTPHPOBATh Ha MPUMEPax poJib U MeCTO (U3UKU B (POPMUPOBAHUN COBPEMEHHOW HAyYHOH KapTHUHBI MUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B
MPaKTUYECKOU JeATEeTLHOCTH JIFOJICH, 1IEJTIOCTHOCTh U €MHCTBO (PM3MUECKOM KapTHHBI MUPA;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX MOJIEEeH: TOUSUHBIN SJIEKTPUIECKUI 3apsl, Tyd CBETa, TOUCUHbIH HCTOYHUK CBETA,

sJIepHasi MOJIeNIb aTOMa, HYKJIOHHAsi MOZIeJIb aTOMHOTO si/ipa MpyY peleHu pU3nYecKuX 3aay;

pacrio3HaBaTh (hu3nyeckue SBICHHUS (MPOLECChl) U OOBACHATh MX HAa OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKHM W KBAHTOBOH (PU3MKH: 3JEKTpUYECKas MPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XMMUUECKOE, MATHUTHOE JAEMCTBUSI TOKA, B3aUMO/IEHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHAsE MHIAYKIIMS, NeiicTBHIe



MarHMTHOTO TIOJISI HA TIPOBOJHUK C TOKOM W JIBIKYIIUHCS 3apsifl, SJCKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI, MPSMOJIMHEHHOE PACTIPOCTPAaHEHUE CBETA, OTPAKCHHUE,
npenoMiieHue, uHTepdepeHius, audpakius MW TOJApU3alMs CBeTa, IUCIepcusi cBeTa, ¢oTodaekTpudeckuid 3¢gdekt (potodrddekrt), cBETOBOE TaBIICHHE,
BO3HHUKHOBEHHUE JIMHEWYATOTO CIIEKTPa aTOMa BOAOPO/Ia, €CTECTBEHHAS! M ICKYCCTBEHHAsI PAIMOAKTUBHOCTB;

OIMCHIBATh M3yUYCHHBIC CBOICTBA BeNIECTBA (DJICKTPUYECKUE, MATHUTHBIC, ONTHYECKUE, JCKTPUYCCKYIO MPOBOJMMOCTh Pa3IMYHBIX CPENl) M AJICKTPOMArHUTHBIC
sIBIICHUS (TIPOIECCHI), UCTIONB3YS (PU3MUECKUE BETMYHUHBI: DJIEKTPUICCKHUM 3apsil, CHUIIa TOKA, HICKTPUICCKOE HAMPSIKCHHE, SICKTPUUECKOE COTIPOTHBIICHNE, PAa3HOCTh
MOTEHIMAJIOB, JJICKTPOABIDKYIIAsl Chjia, padoTa TOKa, HWHIYKIMS MarHUTHOTO TOJs, cwia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KATYIIKH, JHEPTHUs
ANEKTPUYECKOTO U MAarHUTHOTO TOJICH, IIEPUOJT U 9acTOTa KoJeOaHU B KOiIeOaTEIbHOM KOHTYPE, 3aps/l ¥ CHJIa TOKA B IMPOIIECCe TAPMOHMYECKUX JIEKTPOMArHUTHBIX
KoyieOaHnM, OKYCHOE PACCTOSTHUE W ONITUYECKAsl CUJIA JIMH3bI, IPH OMUCAHUU MPABUIIBHO TPAKTOBATh (PM3UYECKUI CMBICI UCIIOJIB3YEMbBIX BEITHYHH, UX 0003HAUYCHUS
Y ¢JIMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINEC JAHHYIO (DU3MYECKYIO BEIHUNHY C JPYTHMH BETUYUHAMU;

OIMCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, HCIIONIB3Ys (PU3UUECKUE BEIMYMHBL: CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa,
SHEPrusi U UMNYJIbC (OTOHA, TIEPUOJ IOJIypaclaa, dHEPrus CBSI3M aTOMHBIX sep, NP ONMUCAHUHU TPABUIBLHO TPAKTOBATh (PU3WYCCKUN CMBICT HCIOJIB3YEMBIX
BEJIMYMH, X 0003HAUCHHS W CIAMHUIIBI, YKA3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JaHHYIO (U3UYECKYHO BEIMYMHY C JIPYTMMH BEJIMYMHAMHU, BBIUYUCIATH 3HAYCHUE
(U3HYECKON BETMIMHBL;

AHAJTM3UPOBaTh (PU3UYECKUE IMPOIECCH U SBICHHS, HCIOJB3Ys (U3NYECKHE 3aKOHBI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCIIEIOBATEIBHOIO U IMapajlieIbHOTO
COCIIMHEHHS TIPOBOJHUKOB, 3akoH J[xkoyis—JIeHIa, 3aK0H 3JEKTPOMAarHUTHON WHIYKIWHW, 3aKOH MPSIMOJMHEHHOTO PACIpPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHeHUe DiHIITeHHa st porodddekra, 3aK0OH COXpaHEHUS SHEPTHH, 3aKOH COXPAHCHHUsS UMITYJIbCa, 3aKOH COXPaHCHHS
AIIEKTPHUYECKOTO 3apsi/a, 3aKOH COXpAaHEHHs MAacCOBOTO YHCIa, TIOCTYIaThl bopa, 3aKOH paJimoakTUBHOTO pacnana, Mpyu 3TOM pa3iIMyaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAKEHUE U YCIOBUS (TpaHUIIbI, 00IaCTH) MPUMEHUMOCTH;

OTIpEICIIATH HAPABIICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TTOJIS IPOBOTHUKA C TOKOM, CHITBI AMIiepa 1 CHITbl JIopeHIa;

CTPOMTH U OMHUCHIBATh N300pakeHNe, CO3/1aBaeMOE IIIOCKUM 3€PKaIOM, TOHKOH JINH30M;

BBITIOJTHSATE SKCIIEPUMEHTHI TI0 UCCIICA0OBAHNIO (PU3UUYECKUX SIBJICHHIA M TIPOIIECCOB C MCITOIH30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUI: TIPH 3TOM (POPMYITUPOBATH
npo0OieMy/3agady ¥ TUIOTe3y yueOHOro SKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPETIOKEHHOTO 000PYI0BaHMs, TPOBOJUTH OMBIT U (JOPMYIHUPOBATH BHIBO/IBI,
OCYIIECTBIISTH MPSAMBIC U KOCBEHHBIC M3MEPEHUS (PH3UIECKUX BEIUYHH, P STOM BBIOUPATH ONTUMAIIBHBIN CIIOCOO M3MEPEHHSI M UCIIOJB30BaTh N3BECTHBIC METOIBI
OLIEHKH TOTPEIIHOCTEN U3MEPEHU;

HCCIICIOBATh 3aBUCUMOCTH (DM3MYECKHX BEIMYMH C HCIOJIH30BAHUEM TIPSIMBIX W3MEPEHUH: NPHU ITOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH DPE3YyJbTaThI
MOJTyYE€HHOM 3aBUCUMOCTH (PM3MUECKUX BEIIMYMH B BHJIE TAOIUI] ¥ TpadUKOB, ENIaTh BBHIBOJIBI 110 pe3yIbTaTaM UCCIICTOBAHNS;

coOIIr0IaTh MpaBHiIa 0€30MacHOTO TPY/Ia MPH MPOBEACHNUHN MCCIISIOBAHUN B paMKaX yd4eOHOTO SKCIIEPUMEHTA, YIeOHO-UCCIIEI0BATEILCKON 1

MIPOEKTHOM IeATEIHHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 00OPYTOBAHHS;

peniats pacy€THBIC 3a7a9d C SBHO 3aJIaHHOW (PH3MYECKON MOJIENbI0, HCITOJIb3Ys (DM3MUeCKHe 3aKOHBI M MPHUHIIAITEI, HA OCHOBE aHAJIM3a yCIIOBUS 3a/1a4ll BBIOMPATH
(bU3MYECKYIO0 MOJIENb, BBIICIATh PU3NUECKHE BETUIUHBI U (DOPMYITBI, HEOOXOAUMBIE TS €€ pelleHH s, TPOBOJUTh PacUEThl U OLIEHWBATH PEaTbHOCTh MOJIYYSHHOTO
3HAYCHUS (PU3NICCKON BEITUIHHEI;

peliaTh KavyeCTBEHHBIE 3aJauyd: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOYKY PACCYKICHUU C OMOpON Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3uvecKue SBICHNUS,

UCIOJIb30BaTh MPH PEIICHWH yYeOHBIX 3a7ad COBPEMEHHBbIC WH()OPMAIMOHHBIC TEXHOJOTHH JUIsI TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMA U TP EICTABICHUS
y4eOHOH 1 HAyYHO-TIONYJISIPHOM WH(POPMAIINH, TTOTyYeHHON W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHATM3UPOBATh MOTydaeMyto HH()OpMAITHIO;



OOBSICHSITH PUHITUIIBI ISHCTBHSI MALITUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHS UX 0€30M1aCHOTO HCIIOJIb30BAHUS B IOBCEHEBHOM KU3HU;
MIPUBOJUTH NMPUMEPHI BKIIaJIa POCCUICKHUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE HAYKH, B O0BICHEHHE MTPOILIECCOB OKPYIKAIOIIECTO0 MUPa, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETUUYECKHE 3HAHUSA IO (U3MKE B IMOBCEAHEBHON J>KM3HU JUIsl oOecriedeHus: 0€30MacHOCTH NMpH OOpalieHHuH ¢ MpuOOpaMH U TEX HUYECKUMU
YCTPOUCTBaMHU, JIJIsi COXPAHEHHUS 3/I0POBBS U COOJIOJIEHUSI HOPM 3KOJIOTMYECKOTO MOBEICHHS B OKPYXKAIOILEH CpeJie;

paboTaTh B T'PYIIIE C BBHIMOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH, TJIAaHUPOBATh PAOOTy TPYMIBI, PAllMOHAIBHO pPACHpEACNaTh 00S3aHHOCTH W IIJIAHUPOBATH
NESTEIbHOCTh B HECTAHAAPTHBIX CUTYAlUsX, aJICKBATHO OLICHMBAThH BKJIAJl KAXKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pacCMaTpUBAEMOM TPOOJIEMBI.



4. TEMATNYECKOE IINTAHUPOBHAMUE 10 KJTACC

Ne Tema Koa- B toM uucne OcHOBHBIE BUBI AEATEIBHOCTH DJIeKTpPOHHbIe (LM (pOBbIE)
111 BO ypoK | 1ab. | KOHTp (O0mey4eOHbIe YMEHHSI, HABBIKH U CIIOCOOBI IS TEIBHOCTH ) 0BpasoBaTe/bHbIe pecypebl
4acoB u pabot (nas yunrens u
bl | pabor 00y4yaoImmxcs)
bl
Paznen 1. PU3UKA U METOAbI HAYUHOI'O NIO3HAHMUS(2)
1.1 | ®uzuka u 2 2 *[lo3HaBaresbHAs NEATEIbHOCTD: Ona yuntena
METOJIBI B
HayuHOTO HCTIONb30BAHUE JUIS TIO3HAHUS OKPYIKAIOUIEr0 MUPA PASIHYHBIX | B6myorexa [JOK
MO3HAHUS €CTECTBEHHOHAYYHBIX ~METOJOB: HaOmIofieHue, usMepeHue, | https://m.edsoo.ru/7f41bf72
ostihttps://resh.edu.ru/
IKCIIEPUMEHT, MOJICIIMPOBAHUE; http://school-
—  QopMnupoBaHMe yMeHHMil pasnmuaTh (aKTb, ruroTespl, | cohection.edu.

IIPUYMHBI, CIIEICTBHS, 10KA3aTENbCTBA, 3aKOHBI, TEOPUU;

— OBJIa/ICHUE aJIEKBaTHBIMU CIIOCOOAMH PEIIEHUsI TEOPETUUECKUX
U DKCIIEpUMEHTAJIbHBIX 3a/1a4;

— NpUOOpPETeHNE ONbITA BBIIBWKEHMS TMIIOTE3 Il OObSICHEHHS
U3BECTHBIX  (AKTOB M  DKCHEPHUMEHTAJIbHOM  IPOBEPKHU
BBIJIBUTAaEMBIX THIIOTE3.

’I/IH(bODMaLII/IOHHO-KOMMVHI/IKaTI/IBHaH ACATCIIBHOCTD:

— BIIaJ€HHE MOHOJIOTMYSCKON 1 THAIOrM4eCKOM PCYbLIO, PA3BUTHUC

CIIOCOOHOCTHM MOHMMATh TOYKY 3peHus cobeceqHUKa U

IMpU3HABaTh IIpaBO HAa UHOC MHCHUC,

ru

http://fcior.edu
Iu

http://www.fiz
ika.ru

s oOy4aromuxcs

bubnunorexa LIOK
https://m.edsoo.ru/7t41bf72
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ru
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— HUCIIOJIb30BaHUEC NJIA PECIICHUS IIO3HABATCIIBHBIX U
KOMMYHHKATHBHBIX 3aJ1a4 Pa3JIMYHbIX UCTOYHUKOB I/IH(l)OpMaHI/II/I.

'Pe(bJ'IeKCI/IBHaH JACATCIIbHOCTD:

— BJIAJICHUE HaBbIKAMU KOHTPOJIS U OLICHKU CBOEH JEATEIIBHOCTH,
YMEHHUEM NPEABUIETh BO3MOKHBIE PE3YJIbTAaThl CBOMX JEHCTBUMN:
— opraHu3anus y4yeOHOW JesATEeIbHOCTH: IIOCTaHOBKA IIEJH,

IUIAHUPOBAHUEC, OIMPCACICHHUEC OIITUMAIIbBHOTO COOTHOHICHHA LCIIU

U CPEJICTB.

Hroro no

paszeny

Pa3nea 2. MEXAHUWKA(18u)
2.1 | Kunemaruka 5 *[lo3HaBarenbHAs AEATCIbHOCTD: bubnuorexa [IOK
2.2 | Jlanavika / — UCIIOJIB30BaHUE I IO3HAHUA OKPYIKAIOIIEro MUpa pa3InyHbIX https://m.edsoo.ru/7f41b{72
2.3 | 3akoHBI 6 s Py HI pap ostihttps://resh.edu.ru/
COXpaHeHHUsI eCTECTBCHHOHAYYHBIX ~ METOJNOB: HaOmofeHne, u3Mepenue, | http://school-

B MEXAaHHUKEC

AKCIIEPUMEHT, MOACIIUPOBAHUE;

— (dopmupoBaHMEe YMEHMU paznuyaTh (aKThl, THUIOTE3bI,
MIPUYHHBI, CIICICTBHS, I0Ka3aTEIHCTBA, 3aKOHBI, TEOPHUH;

— OBJIQ/ICHUE aJIEKBATHBIMU CIIOCOOAMH PEIICHUsI TEOPETUUECKUX
Y HKCIIEPUMEHTAJIbHBIX 3a/1a4;

— TPUOOPETEHUE OIBITA BBIABMKCHHUS TUIIOTE3 ISl OOBSICHEHUS
W3BECTHBIX  (AKTOB W OKCHEPUMEHTAIBHOM  TIPOBEPKH
BBIJIBUTAEMBIX THIIOTE3.

’I/IHd)ODMaHI/IOHHO-KOMMVHI/IKaTI/IBHaSI ACATCIIbHOCTD:

— BJIQJICHUE MOHOJIOTUYECKOHN U TUATIOTMYECKON PEUbI0, pa3BUTHE

collection.edu.
ru

http://fcior.edu
Iu

http://www.fiz
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CIIOCOOHOCTH  MOHUMATh TOYKY  3pCHUA CO6€C€,I[HI/IKa n
IIprU3HABaTh IIpaBO HA HHOC MHCHUC,

— HUCIIOJIB30BaHUEC IJIA PCIICHUS IO3HABATCIIBHBIX U
KOMMYHHKATHBHBIX 3aJia4 Pa3JIMYHbIX HCTOYHHUKOB I/IH(I)OpMaI_II/II/I.

‘Pe(bJIGKCI/IBHaSI ACATCIIbHOCTD:

— BJIAACHHUEC HAaBBIKAMH KOHTPOJIA U OLCHKHU cBoOcH JACATCIIbHOCTH,

YMCEHUEM MMPECABUACTE BO3MOKHBIC PE3YJIbTATBI CBOUX ,Z[eI‘/'ICTBI/II‘/’IZ

— OopraHu3anus yqe6H0171 JACATCIIbHOCTH . IIOCTAaHOBKA LICJIN,
IJIAaHUPOBAHHUEC, ONIPEACIICHUC OIITUMAJIBHOI'O COOTHOIICHHU A LCIIN
" CpCACTB.

Hroro no pazneny | 18 16 1 1
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA (24)
3.1 | OcHOBBI 9 9 1 [To3HaBaTenbHas EITCIIHbHOCTD: bubmmoteka IIOK
MOJICKYILpH — KCIIOJIb30BAHUE JIJIS TTIO3HAHUS OKPYKAIOIIETO MUPA PA3JIMYHBIX https://m.edsoo.ru/7f41bf72
0- A Py m pap ostihttps://resh.edu.ru/
KHHETHYECKO €CTECTBEHHOHAYYHBIX  METOMIOB: HaONIOJeHWe, u3MepeHue, | http://school-
1 Teopun collection.edu.
SKCIIEPUMEHT, MOJICIUPOBAHUE;
32 | OcHoBsI 10 | 10 |1 P ACTHP TR
TePMOJMHAM — (dopmupoBaHMe YMEHMU pasznuyaTh (aKTbl, THUIOTE3bI, http://icior.edu
JTu
WKHU — .
IIPUYHHBI, CJIIEACTBHUS, TOKA3aTEIbCTBA, 3aKOHBI, TEOPHH; http://www.fiz
3.3 | ArperaTHblie 5 5 ikaru
COCTOSTHUSI — OBJIQ/ICHUE aJIEKBATHBIMU CIIOCOOAMH PEIICHUsI TEOPETUUECKUX
BeEIIlECTBA. Jis oOy4aromuxcst
1 HKCIIEPUMEHTAJIbHBIX 3a/1a4;
®azoBbIC
MepexXOoabl — TPUOOPETEHUE OIBITA BBIIBIXKCHUS TUIIOTE3 TSI OOBSICHEHUS bu6muorexa [HOK

U3BECTHBIX  (AKTOB M  DKCHEPUMEHTAIbHOM  IPOBEPKU

BBIIBUT'aCMBIX I'MIIOTE3.

https://m.edsoo.ru/7t41bf72
ostihttps://resh.edu.ru/
http://school-

collection.edu.

ru




'I/IH(bODMaHI/IOHHO-KOMMVHI/IKaTI/IBHaﬂ ACATCIIbHOCTD:

— BJIAJICHUC MOHOJIOTHYECKOH 1 HHaHOFquCKOfI PE€YBI0, PA3BUTHEC
CIIOCOOHOCTH  MOHUMATh TOYKY  3pCHUA CO6CC€,I[HI/IKa u
[MpU3HaBaTh IpPpaBO HAa UHOC MHCHUC,

— UCIIOJIb30BaHUC IJIA pCHICHUA IMO3HABATCIIbHBIX U
KOMMYHHKATHBHBIX 3a1a4 Pa3JIMYHbIX UCTOYHUKOB I/IH(l)OpMaHI/II/I.

'Ped)J'IeKCI/IBHaH ACATCIIbHOCTD:

— BJIQJICHUE HaBBIKAMU KOHTPOJIS U OLICHKU CBOEH JESTEIIBHOCTH,
YMEHHUEM NPEABUIETh BO3MOKHBIE PE3YJIbTAaThl CBOMX JEHCTBHMN:

— opraHuzanus y4yeOHOW JesATeIbHOCTH: II0CTaHOBKAa IIEJH,
IIJIJAHUPOBAHUE, OIPEIEICHUE ONTUMAIBLHOIO COOTHOLIECHUS LEIU

Y CPEJICTB.

http://www .fiz
ika.ru

HUtoro no
pasaeny

24

24

Paznen 4. 9JIEKTPOJIUHAMMUKA (224)

4.1

DnekTpocTat
uKa

10

10

4.2

ITocTossHHABIHN
ANEKTPUUECK
nii Tok. Toxku
B Pa3IMYHBIX
cpenax

12

12

Ilo3HaBaTenpHad AeITENLHOCTD:

— WCTIONB30BAHUE JIJISl TIO3HAHUS OKPYIKAIOIIETO MUPA Pa3IMYHBIX
€CTECTBEHHOHAYUYHBIX  METOJOB: HaONIOJICHHe, W3MEpEeHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE;

— (dopmupoBaHHEe YMEHHMH pasznuyaTh (aKThl, THUIIOTE3HI,
MIPUYHHBI, CIICICTBHS, I0KA3aTEIHCTBA, 3aKOHBI, TECOPUH;

— OBJIQJICHUE aJIEKBATHBIMU CIIOCOOAMU PEIICHUS TEOPETHUECKUX
Y HDKCIIEPUMEHTAJIbHBIX 3a/1a4;

- an06peTeHHe OIIbITa BBIABHMXXCHHA THUIIOTE3 OJIA 0OBACHEHHUS

bu6mmoteka IIOK
https://m.edsoo.ru/7f41bf72
ostihttps://resh.edu.ru/
http://school-

collection.edu.

ru

http://fcior.edu
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U3BECTHBIX  (AKTOB M DKCHEPUMEHTAIbHOH  IPOBEPKHU
BBIIBUTAEMBIX THUIIOTE3.

'I/IH(bODMaHI/IOHHO-KOMMVHI/IKaTI/IBHaﬂ JACATCIIbHOCTD:

— BJIaJICHHE MOHOJIOTHYECKON U AMAJOTHYECKON PEUbI0, Pa3BUTHE
CHOCOOHOCTH  TMOHMMATh TOYKY 3peHHs coOecelHuKa U
NpU3HABATh PABO Ha HHOE MHEHHE;

— MCHOJIb30BaHKE JUIS PELICHUS [T03HABATEIbHbIX U
KOMMYHHUKATHBHBIX 337[a4 pPa3IMYHBIX HCTOYHHKOB HH(POPMALINH.

’Ped)JICKCI/IBHaSI ACATCIIbHOCTD:

— BIIQJICHHE HaBBIKAMH KOHTPOJIS M OLIEHKH CBOEH JIeATeIbHOCTH,
YMEHHEM MPEABUIECTh BOZMOXKHBIE PE3YJIbTaThl CBOUX JICHCTBUI:
— oOpra"u3anus ydeOHOW JesTeIhbHOCTH: TOCTAaHOBKA IICJIH,

IJIAaHUPOBAHUEC, ONIPCACICHUEC ONITUMAJIBHOTO COOTHOIICHHUA LCIIN

ostihttps://resh.edu.ru/
http://school-
collection.edu.

ru

http://www.fiz
ika.ru

U CPE/ICTB.
Hroro o 22 22
paszaeny
PesepBHOe Bpemst 2
OBIIEE 68 68
KOJIMYECTBO
YACOB I10

I[TPOTPAMME




TEMATHYECKOE INTAHUPOBHAME 11 KJIACC

No Tema Koi- B ToMm yncie OCHOBHBIE BUIBI AE€ATEILHOCTH dekTpoHHbIe (LM (pPOBbLIE)
IL.II BO ypok | mab. | koutp | (OOLIeyueOHbIe yMEHNUS, HABBIKU U CIIOCOOBI IESITEIbHOCTH) 0GpasoBaTelbHble pecypehl
4acoB u pabor (s yuuTesist M 00y4arOIuXcs)
Bl pabor
BI
Paznen 1. JIEKTPOJANHAMMKA (114)

1.1 | MaruutHoe 11 11 3 1 e[lo3HaBaresbHAsA NEATEIbHOCTD: [na yuntena

I;(J)IJ;f(‘TpOMaF ~ HCIONb30BAHME JUIL TO3HAHWA OKPYXKAIOWErO MUPR | puciyorexa [TOK

HUTHAs pa3sIMUHBIX E€CTECTBEHHOHAYYHHIX METOJOB: Habmogenue, | https://m.edsoo.ru/7f41bf72

WHIYKIUS ostihttps://resh.edu.ru/

HU3MCPCHUC, IKCIICPUMCHT, MOJACIIUPOBAHNC,
- (I)OpMI/IpOBaHI/Ie YMGHI/Iﬁ pa3jimiaTb (I)aKTLI, TUI10TE3hI,

MIPUYHMHBI, CIEACTBUS, 10KA3aTEIbCTBA, 3aKOHbI, TCOPHUU;

— OBJIaACHUC aJICKBaTHBIMH crocobamu pemicHuAd
TCOPCTUYICCKUX U SKCIICPUMCHTAJILHBIX 3a/1a4;
— HpI/IO6pCTCHI/IC OIIbITa BBIJIBUWXKXCHHUA THUIIOTE3  IJIA

OOBSICHEHUS! M3BECTHBIX (DAaKTOB U SKCIEPUMEHTAIbHOU
IIPOBEPKH BBIIBUTAEMBIX THIIOTE3.

’I/IH(bODMaLII/IOHHO-KOMMVHI/IKaTI/IBHaH ACATCIIbHOCTD:

— BHIAaJC€HHE MOHOJOTMYECKONH U HTUAIOTHYSCKOM pC€YbIo,

pa3BUTHE  CIIOCOOHOCTHM  IMOHUMAThb  TOYKY  3pEHUS

CO6CC€I[HI/IK3 W IMIPpHU3HABAaTh IIpaBO HAa HHOC MHCHHUC,

http://school-
collection.edu.ru

http://fcior.edu.ru
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u

st oOyvaromuxcs

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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— HUCIIOJIb30BaHUEC NJIA PECIICHUS IIO3HABATCIIBHBIX U

KOMMYHUKATHBHBIX  3aJad  pa3IMYHbIX  HMCTOYHHKOB
nHpopmanuu.

‘Pe(bJIGKCI/IBHaSI ACATCIIbHOCTD:

— BJIAQJCHHUC HaBbIKaMMW KOHTPOJId W OLCHKH cBOeGH

JIeITEIbHOCTH, yMEHHEM MPEABUICTh BO3MO>KHEIE
pe3yabTaThl CBOUX JACHCTBUM:

— opraHu3anus y4eOHOW JeATeIhbHOCTH: IMOCTAHOBKA IICIIH,
MJIAHUPOBAHUE, OMPEIEICHUE ONTUMAIBLHOTO COOTHOIICHHS

1IN ¥ CPEJICTB.

Hroro o 11 11
pazzeny
Pa3nen 2. KOJIEBAHUWS U BOJIHbI(24)

2.1 | MexaHnuueck 9 e[To3HaBaTeNbHAS AEATEIBHOCTD: bubmuoreka [JOK
men — UCTOJIb30BaHUE Ui TO3HAHUS OKPYXKAIOUIETO MHUpa http s://m.edsoo.ru/7E41bf72
9JIEKTpOMAard ostihttps://resh.edu.ru/
UTHBIC PAa3MYHBIX E€CTECTBEHHOHAYYHBIX METOJOB: Halioxenue, | http://school-
Kosie0aHus collection.edu.ru

77 | Mexamieck 5 U3MEpEHHUE, IKCIICPUMEHT, MOJICITUPOBAHNE; hitp://fcior.edu.ru
ue u — (QopmupoBaHue yMEHMH pasiaudarh (GaKThl, THIIOTE3BI, Ettp:/ fovww fizika.r
DJICKTPOMATT NPUYMHBI, CIEACTBUS, J0KA3aTEIbCTBA, 3aKOHBI, TEOPHUH; -

HUTHBIC Jlist 00yyarommxcst
BOJIHBI —  OBJIaJICHHWE  AQJICKBAaTHBIMH  CIIOCOOaMH  pEIICHHUS
2.3 | OnTHka 10 bubnmoreka [JOK

TEOPETUYECCKUX M DKCIIEPUMEHTAIBHBIX 3a7ay;
— M[puOOpeTeHHEe OMbITa BBIABIXKEHUS THIOTE3  JUIs
OOBSICHEHUS! HW3BECTHBIX (DAKTOB M HKCHEPUMEHTAIBHOM

IMPOBEPKH BEIIBUT'ACMBIX T'MITIOTES.

https://m.edsoo.ru/7f41bf72
ostihttps://resh.edu.ru/
http://school-
collection.edu.ru
http://www.fizika.r

u




'I/IH(bODMaHI/IOHHO-KOMMVHI/IKaTI/IBHaH ACATCIIbHOCTD:

— BJIQJICHUE MOHOJIOTHYECKOW W JHAJIOTUYECKOH pedblo,
pa3sBUTHE  CIHOCOOHOCTM  TIOHUMATh  TOYKY  3PEHUS
co0eceTHUKA W MPU3HABAThH IPABO HA HHOE MHCHHE;

— UCTIONIB30BAHUE ISl PEIICHUSI TIO3HABATEIBHBIX U
KOMMYHUKATHBHBIX  3aJad  pa3IMYHbIX  HMCTOYHHKOB
uHpopmanuu.

'Ped)JICKCI/IBHaH ACATCIIbHOCTD:

— BJIaQJCHHUC HaBbIKaMMW KOHTPOJA W OLCHKH CcBOCH
JCATCIIbHOCTH, YMCHHEM NpCaABUACTD BO3MOXXHBIC

pe3yabTaThl CBOUX JACHCTBUM:

— opraHu3aIys yueOHOU IeaTeTbHOCTH: TTOCTAaHOBKA I1EJIH,
IJIAHUPOBAHUE, ONPEAEIICHUE ONTUMATIBHOTO COOTHOIICHUS
1IEJIU U CPEJICTB.

Uroro no pazgeny

24

24

4 1

Pasznea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH (4u)




3.1

OCHOBBI
CIIEIIMAJIbHO
1 TeOpUH
OTHOCHUTEJIbH
OCTH

Ilo3HaBaTenbHas ACATEABHOCTD:

— HWCIONIb30BaHHWE JIISl TO3HAHHMS OKPYKAIOIIEro MHpa
pa3IMYHBIX ECTECTBCHHOHAYYHBIX METOJIOB: HAOIIOJCHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE;

— ¢opMupoBaHHE YMEHUU pa3nuyaTh (PAKTBI, THUMOTE3BI,
NPUYHHBIL, CIICJICTBHSA, JIOKA3aTEIIbCTBA, 3aKOHBI, TCOPHUH;

—  OBJQJICHHE  AaJCKBAaTHBIMH  CIOCOOAMH  pPELICHUs
TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX 33/1a4;

— TpUOOpPETCHHWE OMbITa BBIABWKCHHUS THIIOTE3 IS
OOBSICHEHUSI HW3BECTHBIX (DAKTOB M IKCIEPUMEHTAIBHOM
MPOBEPKH BBIIBUTAEMBIX THIIOTE3.

*MudopMalliOHHO-KOMMYHHUKATHBHAS JIESITEIILHOCTD:

— BJQJICHUE MOHOJIOTMYECKOW M JUAJOTHMYECKOM pEeUblo,
pa3BUTHE  CIIOCOOHOCTH  TOHMUMATh  TOYKY  3pEHUs
co0ecelHUKA U TPU3HABATh IPABO HA HHOE MHEHMUE;

— HCIOJIB30BAHUE ISl PELICHUS IT03HABATEIIbHBIX U
KOMMYHUKATHUBHBIX 3a1aq Pa3IMYHBIX WCTOYHHUKOB
MH(pOpMaLINH.

'Pe(bJ'IeKCI/IBHa}I ACATCIBbHOCTD!

— BIAQJACHUE HABbIKAMH KOHTPOJIA U OLCHKH CBOEH
JIeATEIBbHOCTH, YMEHUEM  TPEIBHJIETH BO3MOJKHBIE
pe3yabTaThl CBOUX JACHCTBUM:

— opraHuzanusi yuyeOHOM NesTeNTbHOCTH: MOCTAaHOBKA LIENH,
IJIAHUPOBAHUE, OIPEIEICHUE ONTUMAIBHOIO COOTHOILIECHUS

1IN ¥ CPEJICTB.
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HWroro no

pazaeny
Pa3nea 4. KBAHTOBASI ®U3UKA(15u)

4.1 | DOnemeHTHI [To3HaBaTenbHas ACSITEIbHOCTD: bubnmoreka [JOK
KBAHTOBOJ — HCIIOJIb30BAHUE JUIA IMO3HAHUS OKpY)Karolero Mwupa https://m.edsoo.ru/7f41c97c
OIITUKU ostihttps://resh.edu.ru/

4.2 | CtpoeHue Pa3IMYHBIX E€CTECTBEHHOHAYYHLIX METONOB: HaOmoxenwme, | http://school-
aToMa collection.edu.ru

U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHE;

— ¢opMupOBaHWE YMEHHU pa3mn4yaTh (PAKTBI, THUIMOTE3BI,
MIPUYWHBI, CIICJICTBUS, JI0KA3aTeILCTBA, 3aKOHBI, TCOPHH;

—  OBJQJICHHE  AaJCKBAaTHBIMH  CIOCOOAMH  pEIICHUs
TEOPETUYCCKHUX M SKCIICPUMEHTAIBHBIX 3a71a4;

— TpUOOpPETCHWE OMbITa BBIABWKCHHUS THIIOTE3 IS
OOBSICHEHUSI H3BECTHBIX (DAKTOB U IKCICPUMECHTAILHOM
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTES.

'I/IH(bODMaHI/IOHHO-KOMMVHI/IKaTI/IBHaSI ACATCIIbHOCTD:

— BJQJCHUE MOHOJIOTMYECKOW M JUAJOTHYECKOM pEeYblo,
pa3BUTHE  CIIOCOOHOCTH  TOHMUMATh  TOYKY  3pEHUs
co0eceTHUKA W IPU3HABATH IPABO HA HHOE MHEHHUE;

— HCMOJIb30BAHUE JIJIsI PELICHUS IT03HABATEIIbHBIX U
KOMMYHUKATUBHBIX 3amaq Pa3IMYHBIX WCTOYHHUKOB
uH(pOpMaLINH.

’Pe(bJ'ICI(CI/IBHaSI ACATCIBbHOCTD:

— BJIAQJCHHUC HaBbIKaMMW KOHTPOJd W OLCHKH cBoeH

JACATCIIbHOCTH, YMEHHUEM npEeaABUACTD BO3MOJXHBIC

http://fcior.edu.ru
http://www.fizika.r
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pe3yJIbTaThl CBOMX JICHCTBUIA:

— opraHu3zanus y4eOHOW JeATeIbHOCTH: MOCTAHOBKA IIEIIH,
IJIAHUPOBAHUE, OMPENIETICHUE ONTUMAIBHOIO COOTHOIICHHS

1IEJI ¥ CPEJICTB.

4.3 | AtomHOe
SAIIPO
Wroro no pazgeny | 15 15
Pa3nen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU()
5.1 | DnemeHTHI 7 1 — WCHIOJB30BAaHUE [UIS TIO3HAHHUS OKPYXKAIOMIETO MHpa
aCTPOHOMHUU
- Pa3iInYHbBIX C€CTCCTBCHHOHAYYHBIX MCETOJO0B!: Ha6J'IIOI[eHI/IC,
acTpodu3uk U3MEpEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE;
n

— (opmupoBanue ymeHui paznauyarh (aKThl, THUIOTE3BI,
IIPUYMHBI, CIIEICTBHS, 10KA3aTEIbCTBA, 3aKOHBI, TEOPUU;

—  OBJAJCHME  aJEKBAaTHBIMU  CHOCOOAMM  pelleHus
TEOPETUUECKUX U DKCIICPUMEHTANIBHBIX 3a7a4;

— M[puOOpeTeHHEe OMbITa BBIABIXKEHUS THIOTE3  JUIs
OOBsICHEHUS! M3BECTHBIX (DAKTOB U SKCIEPUMEHTAIbHOU
IIPOBEPKH BBIIBUTAEMBIX THIIOTE3.

’I/IH(bODMaLII/IOHHO-KOMMVHI/IKaTI/IBHaH ACATCIIbHOCTD:

— BJAJEHUE MOHOJIOTMYECKONM M JMaJOrM4ECKON pPEUblo,
pasBUTHE  CHOCOOHOCTM  TOHUMATh  TOYKY  3PEHUS

CO6CC€I[HI/IK3 W IPpHU3HABAaTh IIpaBO HAa MHOC MHCHHUC,




— WCIIOJIb30BaHKE ISl PEIICHUS TIO3HABATEIILHBIX U
KOMMYHUKATHBHBIX  3aJad  pa3IMYHbIX  HMCTOYHHKOB
nHpopmanuu.

‘Pe(bJIGKCI/IBHaSI ACATCIIbHOCTD:

— BJIAQJCHHUC HaBbIKaMMW KOHTPOJId W OLCHKH cBOeGH
ACATCIIBHOCTH, YMEHUEM npEeaABUACTD BO3MOJXHBIC

pe3yabTaThl CBOUX JACHCTBUM:

— OpraHu3anusa y‘-Ie6H01>i ACATCIIBHOCTH. IIOCTAHOBKA IICIIH,
IIAHUPOBAHHUEC, OIPCACICHUC OITHUMAJIBbHOI'0O COOTHOIICHUA

e 1 CpeacCTB.

Uroro no pazgeny

1

Pazgen 6. OBOBILIAIOIIEE ITIOBTOPEHMUE (4u4)

6.1 O06o00marorre
€
MTOBTOPCHHE

Hroro no pazneny

PesepBHOE Bpemst

3

OBLLIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

68

68
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