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1. MOSICHUTEJIBHAS 3ATINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbx B DT'OC COOQO, a Takxke ¢ yu€ToMm eaepanbHOn
paboueil mporpaMMbl BOCIIUTaHUS M KOHLENIIUHU pernojaBanus yueOHoro npeamera «Pusnkay B
oOpa3oBaTeNbHBIX opraHuzanusx Poccuiickoir  @enepanuy, peaqu3yrolluX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (pU3HMKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa olyuarouuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO noaxoaa. IlporpamMma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yiapTaraM OOydYeHHs, a TaKK€ YYUTHIBAET HEOOXOAMMOCTH peau3alliil MEXIPEIMETHBIX
CBsizell (M3UKU C €CTEeCTBEHHO-HAy4YHBIMHM Y4eOHBIMHM IpeaMeTamMu. B Hell omnpenenstorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CpeHEro oOlIiero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yJbTaThl OCBOCHMSI Kypca (PU3MKH: TMUYHOCTHBIE, METANIpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUpPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM ypOBHE, B TOM UHUCIIE

IpeMETHBIE PE3yJIbTaThl MO T0/1aM 00YUYEHHUS;

e cojaepxaHue yueOHoro npeamera « PU3ukay mo rogam o0yyeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIAs B KaueCTBE yUeOHOTo
npeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOUUN [Jis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJICHUH, N3y4aeMbIX
XUMHeEH, Ouosioruei, gusnueckoil reorpadpueil u actpoHomueil. Mcnonab3oBaHue U aKTUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOIOT Ui
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJYyYEHHUS HOBBIX MaTEpHUaJIOB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B GOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromuxcs, B (opMHpOBaHHE YMEHUN NPUMEHATH
HaYYHbII METO]] TO3HAHUS ITPH BHIMIOJIHEHUH UMHU Y4eOHBIX UCCIIEOBAHUI.

B ocHOBY Kkypca (hu3uku A1 ypOBHS CpeHero oOIero oopa3oBaHust MOJIOKEH Psifl UeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypcC SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3zieNioB (PU3MKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEll MaTepuan Kypca UMK 0ObeJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PUH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanosaraeT UCMIob30BaHUE T'yMaHUTapHOTO
HoTeHIMaa (PU3NYECKON HayKH, OCMBICICHHUE CBSI3U Pa3BUTHUS (PU3MKH € pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusmuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTOM TEXHHUYECKHX U TEXHOJOTUYECKUX ITPUIIOKEHNN U3YYCHHBIX TEOPUH U 3aKOHOB.



Hoes skonozuzayuu peanusyercs MOCPEICTBOM BBEJICHHS DIIEMEHTOB COJEPKaHMS,
MOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHM Ha ypOBHE CpeaHEero obuero oOpa3oBaHUsS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PaHUIAX INPUMEHUMOCTU TEOPHH, Ui ONUCAHHs €CTECTBEHHO-
HaYYHbIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEexkJIe BCEro 3a CuéT
OpraHu3aluy SKCIIEPHUMEHTAILHON JEATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oObeAWHEHBI B OONIUH CIHCOK
YUEHHUYECKUX NPAKTUYECKUX padoT. BrlgeneHne B ykazaHHOM IEpeyHe J1adOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHKAaMH OO0pa3oBaTeIbHOTO
npoliecca UCXOsl U3 0COOEHHOCTEH IIaHUPOBaHMS U OCHaleHus kabuHeta ¢usuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHMMaHue yaenseTcs peleHUIo pacuéTHBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHOM (PU3HYECKON MOJIEINbIO,
MIO3BOJISIONINE PUMEHSATH H3yUSHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjerna Kypca,
TaK W WHTETPUPYS 3HAHUS M3 PA3HBIX pasfenoB. s KadyecTBEHHBIX 3ajad MPHOPHTETOM
ABJISIIOTCSL 3aJjaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle JKU3HHU, TpeOylolme BbIOOpa (QU3MUECKOM MOAENH A CUTYallMd HpPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
o0ecrieyeHnI0 yueOHOro mporiecca 0a30BbIi ypoBEHb Kypca PU3UKU Ha YPOBHE CPEHETO OOIIEro
00pa30BaHUs JIOJKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOr0 KaObuHeTa (PU3MKHM MM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IWKIa. B kabuHere (u3nku
JOJKHO OBITh HeoOxoauMmoe J1abopaTopHOE OOOpYAOBaHWE ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHH4eCKuX NPakTUIeCKUX paboT U JEeMOHCTpAIlMOHHOE 000py10BaHHE.

JleMoHCTpanoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECTeUMBaeT IMMOCTAHOBKY TEPEUMCIICHHBIX B MIPOrpamMMe I10
¢Gu3nKe KIFOYEBHIX JEMOHCTPAIMH ISl WCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
HIMIUPHYUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpyJOBaHUE JJIS YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. TemaTrnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS JOKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUU AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIEISIMU U3Y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS

e (opMupoBaHME HHTEpPEca M CTPEMJICHUS OOy4YalOUIMXCS K HAayyHOMY H3YyYEHHIO

IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE MPEJICTABICHUA O HAyyHOM MeETOAE TMO3HaHUs M (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOIUM SIBJICHUSIM;



dbopMUpOBaHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTra U3yuYeHUs OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Mpolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3KKY U 37IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PAa3IWYHBIX 33/a4 C SBHO 33aJaHHON (hHU3HYECKOi
MO/IEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENIEHOE CO3/JaHne (Pr3nIecKoi MOIeNH,
aJICKBaTHOW yCJIOBMSM 3aJ1a4H;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
DKCIIEPUMEHTOB, aHallu3a W  HWHTEepIpeTanud  WHGOpPMAlUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefaHEero oOiero oOpa3oBaHUs
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).



2. COAEP)KAHUME YYEBHOI'O ITIPEJIMETA
10 KJ1ACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o mpupozge. Hayunsle MeToabl IO3HaHUS OKpysKaroumero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunble runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAy4dyHOHl KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHuUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe nBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 11O MOJIYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, IMHENHHas ckopocTs. [lepuoa un yacrora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHUE.

TexHu4eckue ycTpocTBa U MPaKTUUYECKOE MPUMEHEHHE: CIIUIOMETD, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIC TIEPEeIAYn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTATIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY My TSIMH, PONACHHBIME TEJIOM 3a MOCJIeI0BATEIbHbIE
paBHBIE TIPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBMXCHHUH C HadaJIbHOW CKOPOCTHIO,
PaBHOM HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

Nzydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manuies. IlepBoiit 3akoH HeroToHa. MHepuuanbHbIe CUCTEMBI
OTCYETa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenust (okosi, CKoJIbXeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BpalleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuuyeckue YCTpPONCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOILEr0 OCh BPAIlCHHMS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C U3MCHEHHUEM MEXAHWYECKON SHEpruu Tena Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJsiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe nsuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BewectBa. [loctosHHas ABorajpo.

TermmoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneitpona. 3akon [lansToHa. M3ompoueccsl B HI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoiicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JHUCKPETHOE CTPOEHHE BellecTBa, (oTorpaguu MOJIEKYI
OPTraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mognens onbita IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHSL.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY ABJICHHS ra3a Ha CTEHKHU COCyJa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHss 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOAaTOMHOTO
UJEaBbHOrO0 raza. Buael Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIMUS, U3TydeHHE. Y AeIbHas
TEII0EMKOCTH BellecTBa. KomuecTBO TEIIIOTHI IPU TEIUIONEpeIade.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mporeccoB B MpUpoIe.

Tennobie MamuHbl. [IpuHIUIBL KefcTBUS TEIOBBIX MamuH. [Ipeobpa3zoBanus sHeprun B
TerI0BBIX MammmHax. KoaddumueHT mone3noro aerctBus TertoBoi mamuuel. [{ukn KapHo u ero
KO3(PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuyeckue ycCTpolcTBa M IPaKTUYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TIOJ] IEHCTBUEM CIKATOTO BO3yXa, HAarpeBaHue dupa B JaTYHHOU TPyOKe MyTEM TPEHUS
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHue yaenbHOM Term10EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIOKHOCTh BO3/1yXa. HacelmeHHblid map. YaenpHas TEIUioTa mapooOpazoBaHHsA. 3aBHCUMOCTh
TEMIEPATYPbl KUTIEHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucrannmueckue u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTPOﬁCTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. THI'POMCTP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3IyXaA.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTIPOBOJIHUKH. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3aps/a.

B3aumopneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  anekTpUyecKHM  3apsia.
Onektpruueckoe mnone. Hampsox€HHOCTh anekTpudeckoro mnons. [lpuHiun cynepno3uuuu
ANEKTPUUECKUX MoJeH. JINHNKM HaNpsyKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nos. [lorennuunan. Paznocts notenmanos. [IpoBoaHuku
U TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. JIndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

B3anmoneinicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIL.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJAEHCATOpa OT IUIOIIA/IH IUIACTHH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOYHUKH TOKa.
Cwuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOMHOCTD 3JEKTPUYECKOTO TOKa.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma Jist
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKHI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TPUMECHas MPOBOAMMOCTh MOIYIPOBOIHUKOB.
CsoiicTBa p—n-niepexoa. IlonynpoBogHUKOBbIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Juccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHu4eckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKYyMHBIM JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IEKTpOABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psig ¥ IPOBOAUMOCTb BO3yXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI UICTOYHUKA TOKA M €0 BHYTPEHHETO CONMPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHUM, TMHEWHAs QyHKIHS, apadoina, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTeHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX MPOEKIMU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IABIKEHHE B JKUBOW mpupoje, mudysusi, 0CMOC, TEIUI000OMEH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEJN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BNaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUH C UCTIONIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIUIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAHEHUS HMITyJIbCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUITMOHEP, TEXHOJIOTHH TMOJIyYeHUs COBPEMEHHBIX MAaTepHAlIOB, B TOM YHUCIIE
HAaHOMAaTepHalioB, ¥  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TpPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.

Pasjen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprio3uny MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa TuHUI MarHUTHON MHAYKIIMU TOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1noJjie MpPOBOAHMKA C TOKOM. KapTuHa JIMHMM MHIyKIMU MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzanmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBneHne HIEKTPOMArHUTHOM MHAYKIUH. [IOTOK BEeKkTOpa MarHUTHOM HHIYKIIHH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHykuuu dapazes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYIIAs CHUla MHAYKUUU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHayKTUBHOCTS. SIBIICHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAS CHUJIA CAMOMH Ty KLU,

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIeE.



TexHuueckue yCTpOWCTBAa W MPAKTUYECKOEC MPUMEHEHHE: TOCTOSIHHBIE MAarHuThl,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTHUII, UHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIECH CUJIbl UHAYKIMU OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
IMOTOKa.

SIBnenre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHrne MarHuTHOTO OJIsI KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, uacrora, ammiautyna u  (asa kosnebanuil. IlpyXMHHBIH MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX Kosebanuii. [IpeBparenne snepruu npu
TapMOHUYECKHUX KOJIeOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYEeCKUMU U  DJIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS! SHEPTUU B UACATHLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYyX/1eHHbIE MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BriHyX/1eHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennsbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIATYHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUIECCKOW SHEPTHUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynapTypa ucCHoab30BaHUs
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKHU3HHU.

TexHnueckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTenTbHONW CUCTEMBI (MIPYKUHHBIM HIIM MaTeMaTHYeCKU
MasITHHK).

HabGnronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcumiutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU Tpy3a Ha HUTHU OT JJIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue IEPEMEHHOIO TOKa B LENM U3  IOCIENOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 3.1eKmMpPOMAHUNHbBIE 60TIHbL

MexaHnyeckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTh pacnpocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoAOibHbIE BOJHBL. MHTepdepeHuus u gudpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHs W3JIyYEHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anexrpoMarautHoi BosHe. CBOMCTBA 311EKTPOMarHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMEeHEHME 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYKaloLe cpeibl.

TexHnyeckue yCTpoiiCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUAarHOCTHKa B TEXHUKE M MEAMIMHE, panap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEUYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIIeHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny 1 AMPpakiuil MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMUTYAOM M YacTOTOH
Kosie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, TMpEeIoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne HM300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHBIM yron IOJHOIO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. ClnoxkHbIH coctaB 6eroro cera. L{Ber.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNsI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyma, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pazngen 6. OcHOBBI crienaJIbHO TEOPHH OTHOCHTEJILHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWUKHU. [locTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJSI CKOPOCTH CB€Ta B BakKyyMme, MNPUHIUI
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JIJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porosddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO YPOBHSI SHEPTUH Ha Ipyroi. Bussl cnektpoB. CriekTp ypoBHEH SHEPTHUU aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitnsa. KopnyckynsipHO-BOTHOBOM 1yanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIA AaHAIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHeRvaThIX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HabGmronenue muHeRvyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paarnoakTUBHOTO u3inydeHus. CBolcTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykionHas monens sigpa ['eitzenOepra—Banenko. 3apsi
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnana. ['aMma-usiydeHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AI€PHON SHEPreTUKH.

OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

®yHaaMeHTanbHbIe B3auMoelcTBus. EquncTBo hrusnyeckoil KapTHHBI MHUpA.

TexHUUECKHE YyCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH

Oranel pa3BuTUs actpoHomui. [Ipukinagnoe 1 MUPOBO33pEHUYECKOE 3HAYCHIE ACTPOHOMUHU.



Bup 3Bé3anoro Heba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHUKU. /[narpaMmma «CreKTpalIbHbIN KJIaCC — CBETUMOCTB). 3BE3/1bI INIABHON
[IOCJIEOBATENBHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Ul 3BE3J  I[JIaBHOU
nocieaoBarelbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBIE MPEACTABIECHUA O
IIPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe uznyueHue.

MacmrabHas ctpyktypa Beenennoii. MetaranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeepHoro nomymapus 4 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O0o0maroniee NoBTOpeHHE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
TUYECKOH chepax AeaTeIbHOCTH YeJIOBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOM KapTHHE MHUpa, poib (U3MUECKOH TeopuH B (OPMUPOBAHUU MPEACTABIECHUN O
¢buznyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

Nzyuyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcss ¢ y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, ONPEIEICHNE TUIOIIAU TUIOCKUX QUryp U o0bEMa Tel.

buonoeus: snekrpuueckue sIBIEHUS B )KUBOM pUpoe, KojaeOaTeabHbIe TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU IPUPOAE, ACUCTBUE PalUallMU HA JKUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIM4ecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pya, (OTOChEMKA 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOp MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
WHIYKIIMOHHAsL TIeYb, pajap, pPaJdoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbI1  ypoOBEHb) JIOJDKHO  OOECHEYHUTh  JOCTHUKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

3.1 JUYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOEXKIEHUM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM LIEHHOCTSIM POCCUICKOTO  oOLIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOMN JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaskaiaHCcKOro BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3ULMU 00ydYaromlerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEYEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX T'Pa)KJTaHCKOTO OOIIECTBA,
y4acTBOBATh B CAaMOYIPABICHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUHCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, ODUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONYNBOro Oy IyIIIero;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
buznyeckoil HayKe;

5) Tpy10BOro BOCIIUTAHUA:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEepIlIaTh OCO3HAHHBIM BbIOOp Oyayiiedl mpodeccun u
peaIn30BbIBaTh COOCTBECHHBIC JKU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KyJIbTyphbl, OCO3HaHME IJIO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



MJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPY KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMUECKOW HAMpaBJICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HMKe;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c()OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHUWE IIEHHOCTH HAYYHOM JIeATEILHOCTH, TOTOBHOCTh B IPOIIECCe U3yUeHUs (PU3UKHU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEI0BATEIbCKYIO ACSITSIIBHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

3.2 METAINPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE TeiiCTBUS
Ba3oBbie Jlornueckue AeiicTBUs:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh M BBINIOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA:

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIICIOBATEIBCKON M MPOCKTHON JESITEILHOCTH B 00JacTh
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3TUIHBIX METOI0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
PeoOPa30BaAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CHTYAIUAX, B TOM YHCIIE IIPH CO3TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3aJady, BBIABUTATh
TUIIOTE3y €€ pelIeHus, HaXOIUTh apTYMEHTHI JUTS JOKa3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUsI 3a/1a4H PE3yIbTaThl, KPUTHUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTH U (pOpMyIIMpOBaTH COOCTBEHHBIC 33]]a4l B 00pa30BATEIBHOM IESITEILHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACATEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOIICHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€30IaCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3Ha4YeHUsI THPOPMAIIUH U LIEI€BON ayAUTOPUHU, BBIOMPasi ONTUMAIbHYIO (pOpMY MpeacTaBIeHUS
U BU3YaIH3aIlIH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH EATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHUTYyalUsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHbIe yHMBepcaabHble yueOHbIe AeiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO ACATEIBHOCTh B 00JacTH (U3WKHA U
ACTPOHOMMH, BBISIBIISTH ITPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIAH PEIICHUs pacu€THBIX M KAa4eCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;
pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;
JienaTh OCO3HAaHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, Opate Ha ceOs OTBETCTBEHHOCTH 32
pelLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUHU B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIN HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporiecce OCTHKEHMS TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MTPOTPAMMEI 110 (PU3UKE ISt
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arolUXCs COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMD)KEHUIO LEJIM U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE ApYTHX,
YUUTBIBATh €T0 NP OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHUS C JPYTHMMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

3.3 IPEAMETHBIE PE3YJIbTATDBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KAapTHUHBI MHMpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JIeSITEILHOCTH JIIOACH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, MACANbHBIM Ta3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINH DJIEKTPUUECKHUM 3aps] NpPU PELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBHKEHHE [0 OKPY>KHOCTHU, MHEPLUS, B3auMoielicTBUE Tel, uddy3us, OpoyHOBCKOE IBUKEHHE,
CTPOEHHUE JKUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00BbEMA TeJl IIPU HarpeBaHUU (OXJIAXKAECHUN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, NOBBILIEHUE JABJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCYAE, CBA3b
MEXIy MapaMeTpaMy COCTOSHHUS ra3a B HM30IpoLeccax, 3JIEKTpU3alus Tejl, B3auMoJeicTBue
3apsIlI0B;

OIMCHIBATh MEXAaHUYECKOE JBIKEHHE, HCIOJb3ys (U3NUYECKHE BEIMYUHBI: KOOpIMHATA,
IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUjia, UMITYJIbC Tejla, KHHEeTHYecKast



SHEprus, NOTEHIMaJIbHAs JSHEpPrus, MeXxaHudeckas pabdoTa, MeXaHMUYEeCKas MOIIHOCTb; IpH
OIMCaHWHU MPABWIFHO TPAKTOBATh (PM3NYECKUN CMBICIT UCIIOJIb3YEMBbIX BEIIMYHH, UX 0003HAYCHUS
U €IUHULBI, HAXOAUTHb (OPMYIIbI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIHYMHY C APYTHMH
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIC TEIJIOBBIE CBOWCTBA TEI M TEIUIOBBIE SBIICHUS, HCIOJIb3YS
¢u3nyeckue BEIWYMHBI: JIABJICHUE Ta3a, TEMIIepaTypa, CpeOHss KHHETHYecKas »JHEprus
Xa0THYECKOI0 JBWKEHUS MOJIEKYJ, CPEIHEKBAApPAaTU4YHAs] CKOPOCTb MOJIEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPEHHsS 3Heprusi, pabora raza, Ko3(p(UIUEHT IOJE3HOro JEeHCTBUS TEIJIOBOIO
JIBUraTelsl; IpU ONUCAHUU MPABUWIBHO TPAKTOBAaTh (PU3NYECKUNA CMBICI HCIIOJIb3YEMBbIX BEIUUYUH,
ux 0003HAYCHHS U €TUHULIBI, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY
C IpyIr'uMH BeJIMYNHAM;

ONHMCHIBATh M3YUYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BELIECTBA M DIIEKTPUYECKUE SBJICHUS
(mporecchl), UCMONIB3Ysl (PU3UUECKUE BEIUMUMHBL DJICKTPUYECKUH 3apsijl, IEKTPHUUECKOe IoJe,
HaIpsHKEHHOCTD T0JIs, HOTEHIMAJL, PA3HOCTh OTEHIIMAJIOB; IIPU ONMCAHUH IIPABUIIBHO TPAKTOBATh
(bU3NYECKU CMBICI UCIIOIB3YyEMbIX BEIMYHMH, UX 0003HAUYCHUS U €IMHHIIBI; YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIOIME JAaHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UpPOBaTh (PU3MYECKHE NPOLIECChl U SBIEHUS, UCHONb3Yys (U3NYECKHUE 3aKOHbI U
NPUHLIUIBL 3aKOH BcemupHOro tsrorenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHHS
MEXaHWYECKOM DHEPIuH, 3aKOH COXPAHEHUS MMILYJIbCA, IPUHIMI CYNEPHO3ULMN CHJI, IPUHIIUI
pPaBHONPABUs MHEPLUAIBHBIX CHUCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEILECTBA, 'a30BbIE 3aKOHBI, CBA3b CPEIHEN KHUHETUYECKON DHEPTUU TEILIOBOTO JIBUKEHUS MOJIEKYJI
c aOcomOTHON TeMmmepaTypod, TEepBbIH 3aKOH TEPMOJMHAMUKHM, 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KyioHa, pu 3TOM pa3inyaTh CI0BECHYIO (POPMYJIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBIPAKEHHNE U YCJIOBUS (IpaHUIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIMIIBI JEHCTBUSA MAIlIMH, TPUOOPOB M TEXHUYECKHX YCTPOICTB;
pa3nanyaTth yCIOBHS UX O€30MaCHOTO MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBITIOJIHATh 3KCIEPUMEHTBHl IO HCCIIEIOBAaHUIO (PU3NYECKUX SBJIEHUH M MPOLECCOB C
HCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHU, TIPU 3TOM (HhOpMYyITUpOBaTh MpobdiemMy/3a1ady
U TUIOTE3y y4yeOHOro SKCHEpUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOI'0 000pYIOBaHUS,
MIPOBOAUTDH ONBIT U (OPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISTh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIHUNH, IPU 3TOM BHIOMPAThH
ONTUMAJIBHBIA CIIOCO0 M3MEPEHMs W HCIIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKH IMOTPELIHOCTEN
U3MEPECHU;

HCCIIEIOBATh 3aBUCUMOCTH MEX]y (PU3NYECKHMMH BEIMYMHAMU C UCIOJIb30BAaHUEM IMPSMBIX
U3MEpEeHull, MpU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TAOIHIl U TpadUKOB, AeIaTh BHIBOJBI 110 pe3yIbTaTamM
HCCIIE0BAHUS;

co0roAaTh MpaBuia 6€30MacHOro Tpyda Ipy MPOBEIEHNHN UCCIIEeI0BaHUI B paMKax yueOHOro
9KCIIEPUMEHTa, Yy4eOHO-HCCIEeI0BAaTENIbCKOW M MPOEKTHOM JESITeNbHOCTH C HCHOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOpaTOPHOTO 000PYIOBAHUS;

pemaTh pacy€THbIE 33J]a4u C BHO 3alaHHON (PH3UUECKOM MOJIENbIO, UCTIONB3Ys (PHU3UUECKUe
3aKOHbl W TPUHIMIIBIL, HA OCHOBE aHalW3a YCJIOBUS 3aJaud BBIOMpATh (PU3MUECKYIO MOJEIb,
BBIIENIATE (PU3MUECKUE BEJIWYMHBI U (HOPMYJIbl, HEOOXOAMMBIE [UIsl €€ pELIeHUs, MPOBOIUTH
pacy€Thl U OLIEHUBATh PEATbHOCTH MOJTYYEHHOTO 3HAYeHUS (PU3UUECKOM BETHUNHBI;

pelarb KadyeCTBEHHBIE 3aJadyM: BBICTPAMBATh JIOTMYECKH HENPOTHUBOPEUYUBYIO ILIEMIOUKY
paccyKIeHHMI ¢ OOpON Ha N3y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;



UCIIOJIb30BATh MPHU PEIIeHWH Y4eOHBIX 3a/a4 COBPEMEHHbIE MH(OPMalMOHHBIE TEXHOJIOTUU
JUIL TIOMCKA, CTPYKTYPHPOBAaHUWS, WHTEPIpPETAlMA M NPEACTABICHHUS Y4YeOHOW M HAY4YHO-
MOMYJIIPHON MH(OPMAITUH, TOJTyYeHHON U3 PA3TUYHBIX HICTOYHUKOB, KPUTHUECKU aHATTM3UPOBAThH
noJiy4aeMyto HHGOpMaIuio;

MPUBOJIUTH IPUMEPHI BKJIaZ]a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHI;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3MKE B IMOBCEIHEBHOW KHU3HU IJIs1 00ECTICUECHUS
0e30MmacHOCTH Mpu oOpalleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPOMCTBaMHM, JJIsl COXpaHEHUs
3J10pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY Kalollel cpeie;

paboTaTh B IpyMIie C BBITOJHEHHEM PA3IMUHBIX COLMANBHBIX POJIEH, MIIAaHUPOBATH PabOTy
IpyOIbl, palUOHAIbHO paclpefessiTh O0sS3aHHOCTM M IUIAHUPOBATh  JIEATEIbHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aJ€KBAaTHO OIICHHBATHh BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYIIHI B
pelIeHre paccMaTpUBaeMOn MPOOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBaTh Ha NpUMEpax poiib U MecTo (PU3UKU B (OPMUPOBAHUU COBPEMEHHOUN
HAy4YHOM KapTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOH TEXHUKH M TEXHOJIOTUW, B MPAKTUYECKOM
JESITEIbHOCTH JIFOJIEH, LIETTOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHUS W3YYCHHBIX (PU3MUYECKHMX MOJETEH: TOYSUHBIN
ANEKTPUYECKUH 3apsijl, JTyd CBETa, TOUCUHBIN UCTOYHHK CBETA, AePHA MOJAEIb aTOMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'O Siipa MpH peleHNH Gru3nyecKux 3aaad;

pacrio3HaBaTh (PU3NUYECKHE SABJICHHS (MPOIECChl) U OOBACHITH MX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKHN M KBAHTOBOM (DM3MKH: AJIEKTpUYEcKash MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOE JEWUCTBUS TOKa, B3aUMOJEWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAas
WHIYKIWS, JeWCTBME MAarHUTHOTO IIOJIE HAa TPOBOJHHUK C TOKOM M JIBIKYIIMHCS 3aps,
ANEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI, NMPSIMOJMHENHOE paclpoCTpaHEHHE CBETA, OTpa)KEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJsApU3alus CBeTa, JAUCIEpPCHsl CBETa,
dotoanexktpuyeckuit 3pdext (hotorddekr), cBeToBoe NaBieHHE, BOSHUKHOBEHUE JTHHEHUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U MCKYCCTBEHHAsI PaIHOAKTUBHOCTb;

ONKCBHIBATh M3yUYCHHBIE CBOWMCTBA BEIIECTBA (DIIEKTPHUECKHE, MarHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CpPEJ) U SJIEKTPOMArHUTHbIE SBJICHHS (TPOIECCHI),
UCTONb3yd (U3NYECKUE BETUYMHBL: DJIEKTPUYECKHHM 3apsijl, cujia TOKa, DJIEKTPUYECKOe
HanpsDKeHUE, JEKTPUYECKOe COMPOTUBIICHHUE, PA3HOCTh MOTEHIIMANIOB, MIEKTPOBIDKYILAS CHIa,
pabota TOKa, MHIYKIUS MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHla, MHAYKTHUBHOCTh
KaTyIIKH, JHEPrusl AJIEKTPUYECKOT0O M MArHUTHOIO MOJel, Mepuoa M dYacTtoTa KosieOaHUM B
Kosie0aTeIbHOM KOHTYpE, 3apsl M CHja TOKa B IpOIecce TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosnebaHui, (OKYCHOE pPACCTOSHUE M ONTHYECKass CHUjla JIMH3bI, NMpPHU OMHCAHUHU MPABUIBHO
TPaKTOBaTh (PU3MUYECKHIA CMBICIT HCITOJIb3YEMBIX BEIMYHMH, X 0003HAUYCHUS U CTUHHIIBI, YKa3bIBATh
(bopMyIIBI, CBS3BIBAIONINE JAHHYIO (PH3UUECKYO BEJTMUNHY C IPYTHMHU BEIIMIHHAMHY;

OTKCHIBATh N3YYEHHBIC KBAHTOBBIC SIBJICHUS M MPOLIECCHI, UCTIONb3Ys (PU3NYECKHE BETHUUHBIL:
CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4aCTOTA CBETA, YHEPTUsl U UMITYJbC (POTOHA,
MepHoJ] MOIypacnaja, SHEpPrus CBA3M AaTOMHBIX s/Iep, NMPU ONUCAHUU TMPABUIBLHO TPAKTOBATH
(bu3MYecKrui CMBICIT UCTIOJIb3YEMBIX BETUYMH, UX 0003HAUEHUS U €UHUIIbI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PM3UYECKYIO BEJIMUYMHY C IPYTMMH BEIUYMHAMH, BBIYUCIATH 3HAYCHHE
(U3HYECKON BETUYNHBL;



aHAJM3UpPOBaTh (PU3MYECKHE IPOLIECChl M SBICHUSA, MCIHOJb3Ys (PU3NYECKHE 3aKOHBI MU
IIPUHIIUIIBI: 3aKOH OMa, 3aKOHBI ITOCJICAOBATCIIBHOI'O U MAapaJUICIIbHOTO COCAMHCHU A ITPOBOAHNKOB,
3akoH JDxoyns—JleHna, 3aKoH 3JEKTPOMAarHUTHOM MHIYKLUMH, 3aKOH IPSMOJIMHEHHOTrO
pacrpocTpaHeHHsI CBETa, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IMPEJIOMJIEHUS CBETa, ypaBHEHUE
OnHiTeiiHa 1 GoTorddexTa, 3aKOH COXPAHEHUs FHEPTUH, 3aKOH COXPaHEHHs UMITyJIbCa, 3aKOH
COXPAHEHHUsl AJIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHHUs MaccOBOIO uucia, nocrynarsl bopa,
3aKOH paJMOAKTHBHOTO pacraja, Ipu 3TOM Pa3IU4aTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKO€e BbIPAXKEHUE U YCIOBUS (TpaHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OIpesieNATh HAIPaBJIECHHE BEKTOPA MHIYKIMM MarHUTHOT'O MOJISl IPOBO/IHUKA C TOKOM, CHUJIbI
Amnepa u cuisl JIopenua;

CTPOUTH U OIIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TUNIOCKUM 3€pKajOM, TOHKOM JIMH30M;

BBIMOJIHATh SKCHEPUMEHTBl IO MCCIEJOBAHUIO (PU3MUECKUX SBJIEHUH U MPOLECCOB C
UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: IPU 3TOM (OpMyJIMpoBaTh MpobdiemMy/3agaqy
U TUIIOTE3y y4eOHOTO SKCHEPUMEHTa, cOOMpaTh YCTAHOBKY M3 IMPEUIOKEHHOTO 000pYAOBaHUS,
MIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIMUYUH, IIPU 3TOM BBIOUpATh
ONTUMAJIbHBIA CIIOCO0 M3MEPEHMs U MCIIOJIb30BaTh M3BECTHBIE METO/bI OLIEHKH IMOTPELIHOCTEeN
U3MEPECHU;

Hucciea10BaTh 3aBUCUMOCTHU (1)I/IBI/I‘I€CKI/IX BCJIMYHH C UCITIOJIb30BAHUECM MTPAMBIX I/I3M€p€HI/H>'Il npu
9TOM KOHCTPYUPOBaTb YCTaHOBKY, (HUKCHPOBATh pPE3YyJbTAaThl IOJyYEHHOH 3aBUCUMOCTH
(bu3MYeCKUX BETMYUH B BHJIE TaOIUI U rpaUKOB, JAeJaTh BBIBOABI 10 PE3yIbTaTaM UCCIIET0BaHMS;

coOnroaaTh npaBuia 0€30MacCHOrO TpyJa MpU MPOBEACHUH HCCIEI0BaHUN B paMKaxX y4eOHOro
SKCIIEPUMEHTa, Y4eOHO-MCCIEeI0BAaTENIbCKOW M MPOEKTHOM JESITeNbHOCTH C HCHOJIb30BAaHUEM
U3MEPUTENBbHBIX YCTPOMCTB U 1aOOpaTOpHOT0 000PYJOBAHUS;

pelaTh pacy€THbIC 3a/1a4M C SIBHO 331aHHON (U3UYECKOM MOJENbI0, HCHOMb3Ysl (U3nYecKue
3aKOHBI W NPUHOUIIBI, HA OCHOBC aHa/JIM3a YCJIOBHUA 3aJadyn BI>I6I/IpaTI) (1)I/ISI/ILICCKYI-O MOICJIb,
BBIICTISATh (PU3MYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOAMMBbIE i €€ pelleHUs, MPOBOIUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJTYYEHHOTO 3HAaYeHUs (PU3UUECKOM BETMUUHBI;

pelaTe KauyeCTBEHHBbIE 3aJaud: BBICTPAWBATH JIOTMYECKHM HENPOTUBOPEUYMBYIO LEMOUYKY
pacCyXJIeHUI ¢ ONOpO Ha U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

HCIIOJIB30BAaTh IpPU PCIICHUN y‘-Ie6HBIX 3a1a4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHI)Ie TEXHOJIOI'HU
JUIL TIOMCKA, CTPYKTYPUPOBaHUS, WHTEpHpPETallMd M NpPEACTaBICHHUS Y4eOHOW M Hay4dHO-
MOMYJIIPHON MH(OPMAIUH, TOJTyYeHHON U3 PA3IUYHBIX HICTOYHUKOB, KPUTHUECKU aHAJTU3UPOBATh
noty4aemMyro uHpopmaIuio;

OOBSICHSTH IMPUHIUIIBI HeﬁCTBHH MallluH, HpI/I60pOB U TEXHHUYCCKUX yCTpOﬁCTB, pas3indaTtb
yCIIOBHA UX O€30MaCHOT0 MCIIOJIb30BaHMsI B TOBCEHEBHOM KU3HU;

IPUBOIUTH IPUMEPHI BKJIAJAa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPETUYCCKUC 3HAHUA T10 (i)I/I?)I/IKe B HOBCGHHeBHOfI JKHU3HU 11 oOecrieyeHus
0€30MacHOCTH MpH OOpalleHHH ¢ MPUOOpaMH U TEXHUYECKUMHU yCTPOHCTBAMH, JIJISI COXpAaHEHHUS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TIOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B IpyMIle C BBINOJHEHUEM Pa3IMUYHBIX COLMANBHBIX POJIEH, MIIaHUPOBATH PabOTy
IPYNIbI, pPAalMOHAIBHO PACHPENENATh OOS3aHHOCTH M IUIAHUPOBATH  JEATEIbHOCTh B
HCCTAHIAPTHBIX CUTYyaALUAX, AACKBATHO OLICHUBATHL BKJIA[ KaXIOTO HU3 YYACTHUKOB TPYIIILI B
peleHre paccMaTpuBaeMOi POOIEMBI.



4. TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC (2 uaca * 34 neoenu = 68 uacos)

DJIeKTPOHHbIE
Ne Koa- P
JeATeIbHOCTh YUUTEJISI C Y4€eTOM (undgposbie)
n/n = HaumeHoBaHMe pa3/iejioB M TeM NPOTrPAMMBbI
NPOrpaMMbl BOCIIMTAHUSA o0pa3oBaTe/bHbIE
4yacoB
pecypchbl
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
v’ TIo0yxaeHne 00yJarIuxcs bubmmoreka [JOK
1.1 ®u3KKa ¥ METOJIbI HAYYHOT'O IIO3HAHUS 1
co0Jr0/1aTh Ha YPOKE https://m.edsoo.ru/7f41bf72
OOIICTIPUHATHIC HOPMBI IOBEICHHSI,
npaBuiIa OOMICHHUS CO CTAPIIUMHU
(meparorndeckuMu pabOTHUKAMH) U
CBepCTHUKaMH (00y4aroImruMucs),
MPUHLIUIBI Y4eOHOU TUCIUIUINHBI U
p caMOOpraHU3alUu.
OJIb ¥ MECTO (PHU3UKH B (POPMUPOBAHUH
10 . ¢ . popmup | v’ Mcnonb30BaHKie BOCIIUTATENBHBIX bu6anoreka LIOK
. COBPEMEHHOW HAyYHOH KapTHHBI MHpPa, B .
P Y P P BO3MOKHOCTEH COTEpKAHNS https:/m.edsoo.ru/7f41bf72
MPAKTUYECKOHN JEATEIIEHOCTH JIFOJIeH
y4eOHOro MpeaMeTa yepes
JIEMOHCTPAIHIO 00YyYaIOIUMCS
IPUMEPOB OTBETCTBEHHOTO
OTHOINICHUS K HayKe, HAaCTOMYMBOCTH
B JOCTHKCHHH 1eJIeH, HAyYHBIX
OTKPBITHH.
Hroro no pasaeny 2
Paznen 2. MEXAHUKA
Mexannueckoe nBrxkeHre. OTHOCHTEIbHOCTD v To6yxneHne 00yYaroIuxcs bubmuorexa LIOK
2.1 MEXaHMYEeCKOTOo JBrkeHus. Crucrema oTcuéra. 1 COOIOATh HA YPOKE https://m.edsoo.ru/7f41bf72

Tpaexropus. [lepeMenienue, CKOpoCTh U

O6H.I€HpI/IHHTLIC HOPMBEI TIOBEACHU,



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

YCKOpEHUE MaTepualbHON TOYKH, UX IPOEKLIUN
Ha OCH CUCTEMbI KOOPMHAT.

2.2

PaBHOMEpPHOE U PABHOYCKOpPEHHOE
npsiMosinHeitHoe Brxkenue. ['padpukn
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH, YCKOPEHMUS,
IIyTH U IIEPEMEILECHUS MATEPUATIbLHON TOYKH OT
BPEMCHH.

23

24

2.5

2.6

CBobOogHOE TazicHre. Y CKOpeHre CBOOOIHOTO
IIaICHUA.

Kpuonuneiinoe nuxenue. JIBuxxeHne
MaTEpHUAJIbHOU TOYKH 110 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIXO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JIMHENHasA CKOpoCTs. [lepron u
yactoTa oOpauienus. LlenTpocTpemurenbHoe
YCKOpEHHUE.

JIaboparopHas padota Ne 1 «3yuenue
JBYDKEHUS Teja, OpOLIEHHOT0 FOPHU30HTAIBHOY»
IIpunnun otHocuTensHOCTH ['anunes. 1lepserii

3akoH HerotoHa. IHepuumanbHbIe CHCTEMBI
OTCY€ETa.

2.7

Macca tena. Cuina. [lpuHuun cynepno3unuu

cui. Bropont 3akoH HeroTOHA /17151 MaTepruaibHOU

TOYKH.

2.8

2.9

Tpernii 3akoH Hpr0TOHA 7151 MaTEpUATBHBIX
TOYEK.

3akoH BCCMUPHOI'O TATOTCHUA. Cuna TsSHKeCTH.

MpaBuiIa OOLICHUS CO CTAPIIUMHU
(meparornueckuMu pabOTHUKAMH) U
CBEPCTHUKAMH (00y4YarOIIMMHUCH),
MPUHIUIBI Y4eOHOW JUCIUTUTAHBI U
CaMOOpTaHU3aIIH.

v' Hcrosib30BaHKe BOCIIATATENbHBIX
BO3MOKHOCTEHN COJlepKaHUs
y4eOHOTo mpeaMeTa yepes
JIEMOHCTPAIHIO 00YYaIOITIMCS
MIPUMEPOB OTBETCTBEHHOTO
OTHOIIICHHMSI K HayKe, HACTOMYUBOCTH
B JIOCTH)KCHHH TIeJICH, HAYYHBIX
OTKPBITHH.

v' cnonb30BaHKe BOCIIUTATEIBHBIX
BO3MOKHOCTEH COJEpKaHUs
y4eOHOro MpeaMeTa uepes noaoop u
o0cyxaeHne MpOoOIEeMHBIX
CUTyarui.

v’ ®opmupoBaHue YOSk ICHHOCTH B
BO3MOXHOCTH MTO3HAHUS TIPUPOJIBI,
OTHOIIECHMS K (PU3HKE KaK FJIEMEHTY
o0111e4e10BeYeCKON KyIbTYPBHI.

v' TIpuMeHeHre HHTEPAKTUBHBIX
¢dhopMm yuebHOM paboTHI -
WHTEIUICKTYyaIIbHBIX,
CTHUMYJIMPYIOIINX ITO3HABATEIHHYIO
MOTHBAIUIO, UTPOBBIX METOMMK,
JMCKYCCHH, JalOIIUX BO3MOXKHOCTb

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

bubmnoreka IIOK
https://m.edsoo.ru/7f41bf72

but6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72
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pUOOPECTH OMBIT BEACHUS Bu6muoteka [JOK
2.10 Cuna ynpyroctu. 3akoH ['yka. Bec tena. 1
KOHCTPYKTHBHOTO JINAJIOTa; https://m.edsoo.ru/7f41bf72
rpynnoBoi paboThl, KOTOpask yuuT Bubanoreka LIOK
211 Tperme. Buggr perms 1 CTPOUTH OTHOILICHUS U JIEHCTBOBATD https://m.edsoo.ru/7f41bf72
) 12 [ToctynarenbHOE ¥ BpaliaTeIbHOE JBH)KEHUE | B KOMAHJIE, CIIOCOOCTBYET PA3BUTHIO bu6nmoreka [IOK
' a0COJIIOTHO TBEPAOTO TeJa ‘/KpHTquCKOF O MBIITICHA. https://m.edsoo.ru/7{41bf72
- MuununpoBaHue 1 mojaepkKa
Nmnynibe MaTepraabHOW TOUKU. 3aKOH P . AAEP Bbu6muoteka [JOK
2.13 1 HCCIIEIOBATENIBCKON JIEATENBHOCTH
COXpPaHEHHUS UMITYJIbCA. https://m.edsoo.ru/7f41bf72
oOy4aromuxcsi, JIaHUPOBaHUE U ButG LOK
HNOJIMOTEKA
2.14 Pabora criiel. MOIIHOCTE CHJIBI. 1 BBINOJIHCHUC MHAMBUAYAJIbHBIX U
https://m.edsoo.ru/7f41bf72
TPYIIOBBIX MPOEKTOB
215 Kunernueckas sHeprusi MaTepuaaibHOU TOUKH. 1 BOCITUTATENIbHOM HATIPABICHHOCTH. bubnnorexa [JOK
Teopema 00 U3MEHEHUHM KUHETHYECKON SHEPTUH. v Opranuzaims medcrsa https://m.edsoo.ru/7f41bf72
MOTHBUPOBAHHBIX U 3PYIUPOBAHHBIX bubmmoreka [JOK
2.16 [ToTenumanpHas SHEPTHS. 1 p PyHp 1
o0yJaromuxcs HaJ| uX https://m.edsoo.ru/7f41bf72
. HEYCIICBAOIIUMHU OJTHOKIACCHUKAMH, Bbubnuorexa [IOK
2.17 = 3akoH coxpaHEHHUS MEXaHWYECKOW SHEPTUU 1
JrOIIEero 00y4aroIiMCst COLHaIbHO https://m.edsoo.ru/7f41bf72
3HAYUMBIHA OTIBIT COTPYTHUYECTBA U
2.18 = KoutponbHas padora Ne 1 « Mexanuka» 1 o
B3aMMHOM TTOMOIIIH.
Hroro no pasgeny 18

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

Ocuosueble nooxenuss MKT.

3.1 1

39 bpoyHoBckoe nBmxeHne. Cuilbl B3aUMOJEHCTBUS |
' MOJIEKYIL.

33 OcnoBHoe ypaBHeHne MKT razos 1

34 Temnepatypa. DHeprusi TEMJIOBOrO JIBUXKEHUS |

MOJIEKYI.

v TlobyxieHne 00yJaroIuxcst
co0Jro1aTh Ha YpOKe
O6HIGHpI/IH5{TBIe HOPMEI TIOBEACHUA,
npaBuiia oOIIEHUS CO CTaPITUMHU

(menarorunueckMMH pabOTHUKAMU) U

CBEpCTHHUKaMH (00y4JaroImruMucs),

MIPUHIIMITBI Y4eOHO! TUCIUTUTMHBI |

CaMOOpraHu3anu.

bubmmoteka IIOK
https://m.edsoo.ru/7t41bf72
bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmorekxa [IOK
https://m.edsoo.ru/7{41bf72
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VpaBHeHHe COCTOsIHHA UJCAJTBHOI'O I'a3a

3.5
['a30BbI€ 3aKOHBI
3.6
JlaGopaTopnas pabora Ne 2 '"HccrnemoBanue
3.7  3aBUCHMOCTH MEXIy I[apamMeTpaMH COCTOSIHHS
pa3peKeHHOTO raza»
3.8 Pemenue 3amau mo teme «OcHOBEI MKT»
3.9 Kontponbnas padota Ne3 «OcHoBst MKT»
3.10 BuyTpeHHss 3HEprusi.
311 KonnuecTtBo Temnorsl. YpaBHEHHE TEIIOBOIO
' Oasnanca.
3.12  Pemenwue 3a7a4 Ha ypaBHEHHUE TEIJIOBOrO OajaHca
3.13 [Tapoobpa3zoBaHue 1 KOHIACHCALIUS
3.14 BuiraxxHoCTh BO311yXa
315 CaoiictBa xuakocty. [loBepxHoCcTHOE
' HaTsSHKEHHUE
3.16 Kpucrannnueckue u amopdHsbie Tena
3.17 @da30BbIE IEPEXOBI
3.18  Pabora B TepMOIMHAMHUKE
319 [IepBblit 3aK0H TepMOAMHAMUKH. BTOpOI 3aK0H

TEPMOJUHAMUKHA

v' Hcnosib30BaHKe BOCIIATATENbHBIX
BO3MOXKHOCTEH Co/Iep KaHUs
y4eOHOro MpeaMera uepes
JIEMOHCTPALMIO 00yYaroIMCs
MIPUMEPOB OTBETCTBEHHOTO
OTHOIIEHHUS K HayKe, HAaCTOMYMBOCTH
B JJOCTUKEHUHU LIE€JI€H, HAyUHBIX
OTKPBITHH.

v' Hcriosib30BaHKe BOCIIATATEbHBIX
BO3MOKHOCTEH COJEpKaHUs
y4eOHOro mpeaMeTa yepes moadop u
o0cyxaeHue MpoOIeMHBIX
CUTYaluil.

v ®dopMupoBaHue YOEKICHHOCTH B
BO3MO>KHOCTH TTO3HAHUS IPUPOJIbI,
OTHONIECHHUS K (PU3UKE KaK dJIEMEHTY
0011e4eI0BEYECKOM KYJIbTYpPHI.

v’ TIpuMeHEeHNEe HHTEPAKTHBHBIX
(dhopm yuebHoOI paboTHI -
WHTEJIEKTYalIbHBIX,
CTUMYJIMPYIOIIMX MO3HABATEIbHYIO
MOTHBAIINIO, UTPOBBIX METOIUK,
JIUCKYCCUU, TAIOIINX BO3MOXKHOCTD
MIPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOI'O AMAJIOTa;
rpynmnoBoi paboThl, KOTOpas yuuT
CTPOUTH OTHOLLEHUS U IEHCTBOBATH
B KOMaH/Ie, CIOCOOCTBYET pPa3BUTHIO
KPUTUYECKOTO MBIIUICHHUS.

bubnunoreka LIOK
https://m.edsoo.ru/7{41bf72

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72

bu6nmmoreka [IOK
https://m.edsoo.ru/7{41bf72

bubmuoreka [IOK
https://m.edsoo.ru/7{41bf72

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

bubmmoteka IIOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72

bubmmoteka IIOK
https://m.edsoo.ru/7{41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72
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320 IIpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K 1 V' VIHAIMUpOBAHKE U TIOICPIKKA Bu6muoteka [JOK
pa3IMYHBIM MpoIeccamM HUCCIEI0BATEILCKOM IEATEILHOCTH https://m.edsoo.ru/7{41bf72
391 TennoBeie Mmamuabl. Koaddunuent noaesHoro | 00y9alOIIMXCs, TIIAHNPOBAHHE U Bu6muoteka [JOK
JEHCTBUS TEIIOBOM MAIIMHBI. BBIIIOJIHCHUC NH/IUBUYaJIbHBIX U https://m.edsoo.ru/7f41bf72
122 Pemenue 3amau no reme "Koaddumment 1 TPYNTIOBBIX MPOEKTOB BOCHHTATENILHON bu6nmoreka [IOK
IIOJIE3HOI0 JIEUCTBUS TEILUIOBOI MAIlIMHEBD) HalpaBJICHHOCTH. https://m.edsoo.ru/7{41bf72
3123 [TonroroBka K KOHTPOJIBHON PabOTE MO TeMe | ﬁg ;zzzi)ii:fliib;?;ynnp%aHHHx Bbu6muoteka [JOK
«TemoBbie ABICHUS https://m.edsoo.ru/7f41bf72
oOyyJaronumxcst Ha{ ux
HEYCIICBAIOIIUMHU OTHOKIACCHUKAMH,
3.24  KoutponbHas padorta Ne 2 «TennoBsie sBICHUS» 1 AAIOILIET0 00y 4AIOLMMCS COLUATLHO Bubmmorexa HOK
3HAYUMBIH OTBIT COTPYTHUYECTBA U https://m.edsoo.ru/7f41bf72
B3aMMHOM MTOMOIIIH.
Hroro no pasgeay 24
Paznen 4. JIEKTPOANHAMUKA
A1 DneKTpuYecKuii 3apsi1. 3aKOH COXpaHEHUs 3apsia 1 S —— bubmuoreka [JOK
COBITIONIATE Ha YpOKe https://m.edsoo.ru/7f41bf72
4.2 3axon Kynona 1 OOMLIENPUHSTEIE HOPMBI TIOBEIEHUS, bubmorexa [IOK
NpaBuIa OGLIEHHS O CTAPLINMHU https://m.edsoo.ru/7f41bf72
43 Dnektpuyeckoe nose. HanpsieHHOCTh 1 (merarornyecKUMU paboOTHUKAMHU) U bubnnorexa [JOK
cBepCTHUKAMH (00yUYarOIIUMHKCs), https://m.edsoo.ru/7f41bf72
44 [Tone Toueunoro 3apsima, cdepol. [lpuHIHN | MPUHLMIIBI Y4eOHOHN TUCHUIUIMHBI U bubmmoreka IIOK
CYNEepIO3HUILINH caMOOpraHu3aluu. https://m.edsoo.ru/7f41bf72
45 [ToTeHIMaNbHast DHEPTUs 3apsHKEHHOTO Tejla B 1 v HCHOHBOBanHe BOCITHTATEILHBIX Bbubnrorexa [TOK
' OZIHOPOIHOM DJIEKTPUUECKOM TI0JIE BO3MOKHOCTCH CONICPKAHUA https://m.edsoo.ru/7f41bf72
[ToreHmman aneKTpocTaTHYecKoro mnois. PasHocts yU€OHOrO Mpe/IMeTa Hepes bubnmnoreka [JOK
4.6 1 JIEMOHCTPAINIO 00yUYaIOITIMCS

IIOTCHIIAJIOB

https://m.edsoo.ru/7f41bf72
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CBsi3p MeXAy HaIpsSHKEHHOCTBIO U Pa3HOCTHIO

4.7
MOTEHIIUAJIOB. DKBUIIOTEHIIUAJIbHbIE TOBEPXHOCTH

43 DnekrpoemMkocTh. Konaencarop

49 DHeprus 3apsHKEHHOT0 KOHACHCAaTopa

4.10 KonTponpHas padora Ne 3 « DneKTpoCcTaTHKa»

411 Onekrpuueckuil Tok. Cuia Toka

412 3akon Oma aiisa yuyactka nenu. ConpoTuBieHHE

413 Onektpuueckue 1uenu. llocmenoBaTenbHOoe U
' napajvieJIbHOE COeTUHEHUE TPOBOIHUKOB

414 PaboTta 1 MOIITHOCTH TTOCTOSTHHOTO TOKA

415 OJIC. 3akon OMa aJ1sl TOJIHOM LEIH

416 JlabopatopHas pabdota Ned. «U3zmepenue DJAC u
' BHYTPEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKAY.

417 DnekTpuueckas  MPOBOAMMOCTh  PA3IUYHBIX
' BemecTB. [IpoBOAMMOCTE METAIIIOB

418 DNEKTPUUECKUN TOK B TIOTYTIPOBOTHUKAX

419 ONEeKTpUYECKUI TOK B BaKyyMme. OJEKTPOHHO-
' Jy4eBasi TpyOKa.

420 DNeKTpUYeCKUid TOK B OKHJIKOCTSAX. 3aKOH

ANEKTPOIIH3a

MIPUMEPOB OTBETCTBEHHOTO
OTHOIICHHMSI K HayKe, HACTOMYHUBOCTH
B JIOCTHKCHHH TIeJICH, HAyYHBIX
OTKPBITHH.

v" Vcnonb30BaHKe BOCIIUTATEIBHBIX
BO3MOKHOCTEH COJlepKaHuUs
y4e0HOro MpeaMeTa 4epes moadop u
00CyX/1eHuEe MPOOIEMHBIX
CUTYyalHil.

v ®opMupoBanue yOEKIEHHOCTU B
BO3MOXXHOCTH MTO3HAHUS TIPUPOJIBI,
OTHOIICHHS K (DU3HUKE KaK AIEMEHTY
00I1IeYeTIOBEYECKON KYIbTYPHI.

v' TIpuMeHEeHHEe HHTEPAKTHBHBIX
(dhopMm yaeOHOI paboTHI -
HHTEIUICKTyalIbHBIX,
CTUMYJIUPYIOIIHMX ITO3HABATEIbHYIO
MOTHBAIUIO, UTPOBBIX METOJIHK,
JIMCKYCCHH, TatOIUX BO3MOXHOCTb
MPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOTO JIHAJIOTa;
IPYIIIOBOW PabOThI, KOTOPAsk YUHUT
CTPOWTH OTHOIICHHS U IEHCTBOBATH
B KOMaH/Ie, CIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBIIICHHSL.

v IHUIIMUPOBAHHUE U MOIEPIKKA
HCCIIEI0BATEIILCKON JCITEIIbHOCTH
00yJaroIuxcs, TNIAHUPOBAHHUE U
BBINOJIHEHUE WHUBUYaTbHbBIX U

bubnunoreka LIOK
https://m.edsoo.ru/7{41bf72

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK
https://m.edsoo.ru/7{41bf72

bubnunoreka LIOK
https://m.edsoo.ru/7{41bf72

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7{41bf72

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72

bubmmoteka IIOK
https://m.edsoo.ru/7f41bf72

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nunorexa LIOK
https://m.edsoo.ru/7{41bf72
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DnekTpuyeckuil Tk B razax. HecamocTosiTenbHbIN

IPYIIIOBBIX IIPOEKTOB

bubnunoreka LIOK

4.21 . 1 .
1 CaMOCTOSITCIIBHBINA Pa3psiIbI BOCITUTATEILHON HANPABICHHOCTH. https://m.edsoo.ru/7f41bf72
4 Opranuzanus medcTBa
MOTHBUPOBAHHBIX U 3PYIUPOBAHHBIX
oOyJaromuxcs HaJ| uX
KonTponbnas padota Ne 4 «3akoHBI
4.22 1 HEYCIIEBAIOIIMMHU OJHOKJIACCHUKAMMU,
MTOCTOSTHHOTO TOKa)
JAIOIIETO 00YYAIOIIMMCS COI[HAIEHO
3HAYUMBIH OTIBIT COTPYTHUYECTBA U
B3aMMHOM MTOMOIIIH.
Hroro no pazneny 22
Pe3epBHOe Bpems 2
OBHIEE KOJIMYECTBO YACOB 11O 68

INPOI'PAMME



https://m.edsoo.ru/7f41bf72

4. TEMATUYECKOE IINIAHUPOBAHUE
11 KJIACC (2 uaca * 34 neoenu = 68 uacos)

Ne HaumeHoBaHue pa3/iesioB U TeEM
n/n MPOrpamMmbl Koauuecr JesiTeJIbHOCTh YYUTEJIsl C y4eTOM
BO 4aCOB MporpaMMbl BOCHUTAHHS
MarxHuTtHoe nmoJjie
B3aumopneicTBre TOKOB. v TloGysxneHne 00ydarouxcst
1.1 JIabopatopHas pabota Nel. «HabroneHne aeicTBus 1 COOIIIONIATh HA YPOKeE
MAar"HuTHOI'O I10J1A Ha TOK». OGH.[erI/IHHTBIe HOpMLI
12 Bextop MarHuTHON MHAYKUUU. JINHUM MarHUTHOM 1 HOBEICHUS, TIPABUIIA OOIIECHHS CO
' MHAYKIHAA CTapIIUMH (I1eJarornyeCKuMu
L3 Cuna Amnepa 1 pabOTHUKAaMU) U CBEPCTHUKAMU
' (oOyuaromumucst ), IPUHLHUIIBI
L4 Cuna Jlopenna i y4eOHON JUCIUTIIIMHBI U
CaMOOpraHu3aI1u.
Pemenue 3a1a4 no teme « MarHuTHOE MOJIE». v" Hcnonp3oBanue
1.5 I BOCITUTATEIbHBIX BO3MOKHOCTEN
SIBneHue HIIEKTPOMAarHUTHOW MHTYKIHH. CcOZepIKaHHs y4eOHOTO MpeaMeTa
1.6 MarHuTHbIH TOTOK 1 4yepes AEMOHCTPALUIo
3aKOH AJIEKTPOMarHUTHOM WHAYKIUN 00yyJaronMcs MpuMepoB
17 Hanpasienue HHIYKIIMOHHOTO TOKa. [IpaBuiio ] OTBETCTBEHHOT'O OTHOIIIECHUS K
' Jlenna HayKe, HACTOMYMBOCTH B
18 Camounnyknus. UHTyKTHBHOCTh 1 JOCTHIKEHUU LEIEN, HayYHBIX
: OTKPBITHH.
L9 JIaGopatopnas pabota Ne2. «M3ydeHne siBieHUs ) v Hcnons3sosanue

SHGKTPOMaFHHTHOfI WHAYKIUW»

BOCIIMTATEIbHBIX BO3MOXKHOCTEH

DJIEeKTPOHHbBIE
(uudgpossbie)
o0pa3oBaTtejibHbIE

pecypchbl

bubmuoreka [IOK
https://m.edsoo.ru/7141c97¢

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97¢

bubnuoreka [{OK
https://m.edsoo.ru/7f41¢c97c¢

bubnmnorexa LIOK
https://m.edsoo.ru/7141c97¢

bubmnoreka IIOK
https://m.edsoo.ru/7141c97¢

bu6nmorexa LIOK
https://m.edsoo.ru/7f41¢c97¢

bu6nmnorexa LIOK
https://m.edsoo.ru/7f41c97¢

bubnunorexa LIOK
https://m.edsoo.ru/7f41c97¢

bubnunorexa LIOK
https://m.edsoo.ru/7f41c97¢
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1.10

DIIeKTPOMarHuTHOE TI0JIC.

Kontponsnas padota Nel. «MarauTHoe moie.
OJeKTpOMarHuTHAs MHIYKLUS

CoJIepKaHusl y4eOHOTo IpeIMeTa
gyepe3 mo00p U 00Cy)aecHUE
POOJIEMHBIX CUTYaIHH.

v HpI/IMCHCHI/Ie HUHTCPAKTHUBHBIX (bOpM
y4eOHO paboTHI -
HUHTCJIJICKTYaJIbHBIX,
CTUMYJIMPYIOIINX MTO3HABATCIIbHY IO
MOTHBalIWIO, UTPOBBIX METOAUK,

bubnunoreka LIOK
https://m.edsoo.ru/7f41¢c97c¢

1.11 1 JUCKYCCHIA, TAFOIINX BO3MOXHOCTD
NpUOOPECTH OTIBIT BEACHUS
KOHCTPYKTUBHOI'O JUAJIOra,
TpYIIOBOI pabOThI, KOTOpast yUUT
CTPOUTH OTHOIICHHUA U ,Z[eﬁCTBOBaTB B
KOMaHie, CHOCOOCTBYET Pa3BUTHIO
KPUTHUYCCKOI'O MBIIIJICHUA.
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
21 CB0OO/IHBIE U BBIHYK/ICHHbBIE 1 v TloGysxneHne 00ydarouxcs bubmuoreka [IOK
) SJIICKTPOMAarHuTHHIC Koe0aHus co0Ir0IaTh Ha ypOKe https://m.edsoo.ru/7f41c97¢
29 KoneGarenbHblil koHTYp. [IpeBpaiienue 1 OOIIENPUHATBIE HOPMBI bubmuoreka [IOK
) SHEPTUHU TIPHU AIIEKTPOMATHUTHBIX KOJICOAHMSIX MOBEJICHUS, TIpaBujIa OOIICHUS CO https://m.edsoo.ru/7f41c97c¢
73 [lepemeHHBIH 3TEKTPUUECKHUM TOK 1 CTapuIMMH (Tearorn9eCKuMH bubmmnoreka HOK
' pabOTHUKAMU) U CBEPCTHUKAMHU https://m.edsoo.ru/7f41¢97¢
24 AxTtuBHOE conpoTuBiieHue. JleficTByoliee i (0OyHaroIMMKCs), TIPUHITHITBI bu6moreka [IOK
' 3Ha4YeHME CHUJIbI TOKA M HaIIPSKCHUA y4€0HOM TUCUUILIMHBI U https://m.edsoo.ru/7f41c97c¢
25 KonneHcarop B 1ienu nepeMeHHOro ToKa 1 caMoopraHu3alnm. but6mmorexa [IOK
' v Hcnons3sosanue https://m.edsoo.ru/7f41¢97¢
26 Karymika M"HIyKTUBHOCTH B LIENW IEPEMEHHOTO 1 BOCIHMTATCIILHBIX BOIMOMKHOCTCH bu6muoreka [JOK

TOKa

coJiep’KaHusl yueOHOro mpeaMera

https://m.edsoo.ru/7f41c97¢



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

HpOI/I3BOI[CTBO, nepeaaia u uCroJIb30BaHuC

2.7 .
3JIEKTPUUECKON SHEPTUU
)8 Perienue 3a1a4 no teme «JEKTPOMarHUTHBIC
' KoJIeOaHUsD»
29 Pemienue 3a1a4 no teme «JEKTPOMarHUTHBIE
' KoJIeOaHUsD»
710 MexaHn4eCcKre BOJIHbI. XapaKTEPUCTUKHU
' BOJIHEI
211 HNuTtepdepentus u qudpakins MEXaHHIECKUX
' BOJIH
212 DneKTpoMarHuTHbIe BOJHBI. CBOMCTBA
' 3JIEKTPOMATHUTHBIX BOJIH
)13 [Tpunumne! paguocssszu. [loasitre o
' TEJEBUICHUH. Pa3BUTHE CPENICTB CBA3U
)14 Cxopocts cBeta. [Ipunnun [toiireHca. 3akon
' OTpakeHUs CBETA.
215 3akoH npenomieHus ceera. [lonHoe oTpakeHue
)16 Jlaboparophas padorta Ne 3 «3mepenue
' MOKAa3aTeNs MPETOMIICHHS CTEKIIa»
)17 Jlunzbl. [ToctpoeHne n300paskeHus B JINH3AX.
218 ®opMya TOHKOHM JIMH3BL. Y BEIUUYECHUE JTUH3bI
JlaGoparopnast pabora Ne 4 «Onpenenenue
2.19 OTITUYECKON CHIIBI M (DOKYCHOTO PaCCTOSIHUS
coOuparomel TNH3bDY
Hucnepcus cseta
2.20

4yepes3 IEMOHCTPALIUIO
00yyJaronMcs MpUMepoB
OTBETCTBEHHOI'O OTHOIIICHMS K
HayKe, HACTOMYMBOCTH B
JIOCTHKEHUU 1IeJIeH, HayYHBIX
OTKPBITHH.

v Hcnons30Banue
BOCITMTaTEJIbHEIX BO3MOXKHOCTEH
COJIepKaHusl y4eOHOT0 IIpeIMeTa
qepes 1moa00p U 00CYKICHHE
MPOOJIEMHBIX CUTYaIIUH.

v’ TIpuMeHeHHe MHTEPAKTUBHEIX (HopM
y4eO0HOI pabOoTEHI -
HUHTEIUIEKTYalIbHbIX,
CTUMYJTUPYIOIIUX TI03HABATEIBHYIO
MOTHBAIIHIO, HTPOBBIX METOTHK,
JIUCKYCCHUH, JAIOIINX BO3MOXXHOCTh
NpUOOPECTH OIBIT BEICHUSI
KOHCTPYKTHBHOTO JIHAJIOTA;
TpYMIOBOI paboThI, KOTOpAst yUUT
CTPOUTDH OTHOIICHHUS U JICHCTBOBAThH B
KOMaHjie, ClIOCOOCTBYET Pa3BUTHIO
KpI/ITI/I‘-IeCKOFO MBIIIJICHUS.

v MHUIMUPOBAHKE U MOJEPKKA
HUCCIIE0BATENLCKOMN AEATEIHLHOCTH
00y4aroNUXCs, INIAHUPOBAHKUE U
BBIMOJTHCHUE WHIUBUYaTbHBIX
IPYIIIOBBIX IPOEKTOB
BOCIIUTATEIBHOW HAMPABICHHOCTH.
Opranunzanus medcTra
MOTHUBUPOBAHHBIX U

bubnunoreka LIOK
https://m.edsoo.ru/7f41¢c97c¢

bubnmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bubnmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bub6nmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bubnunoreka LIOK
https://m.edsoo.ru/7141c97¢

bubnuoreka [{OK
https://m.edsoo.ru/7141c97c¢

bubmuoreka [IOK
https://m.edsoo.ru/7f41¢c97¢
bubnunoreka LIOK
https://m.edsoo.ru/7f41¢c97¢

bu6nmnorexa LIOK
https://m.edsoo.ru/7f41c97¢

bubnmnorexa LIOK
https://m.edsoo.ru/7f41¢c97c¢

bu6nmorexa LIOK
https://m.edsoo.ru/7141c97¢

but6mmorekxa [IOK
https://m.edsoo.ru/7f41¢c97c¢

bubnunorexa LIOK
https://m.edsoo.ru/7f41c97¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢
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291 Hntepdepenims cBeta 1 3pYAUPOBAHHBIX O0YYAOIINXCS bubmmnorexa LIOK
HaJl ©X HEYCIICBAIOIITUMHU https://m.edsoo.ru/7f41¢c97c¢
299 Hudpaknus cera. JudpaknuonHas pemerka 1 OJHOKJIACCHUKAMM, JAOIIETO bub6mmoreka [JOK
00yJaronMcs COIuaIbHO https://m.edsoo.ru/7f41c97¢c
793 Ha6opaTvopHaﬂ pabota Ne 5 «l3mepeHue IUHBI 1 3HAYMMBIN :)HBIT COTpYyAHHNYCCTBA bubnmoreka [IOK
CBETOBOI BOJIHBD» Y B3aUMHOM ITOMOIIIH. https://m.edsoo.ru/7f41c97c
2.24 KonTponbHas padora Ne 2 «Ontrka 1
Hroro no pasgeay 24
Pazaen 3. OCHOBBI CHELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 IMTocTyaaTel CrIeNUATBEHON TEOPHUH OTHOCHTEIBHOCTH 1 v Io6y:xnenue obyuatomuxcs Bubmmorexa LOK
coOroaaTh Ha ypoKe https://m.edsoo.ru/7f41c97¢c
39 OCHOBHBIE CIIEJICTBUS U3 MOCTYJIATOB TEOPUH 1 OOIIENTPUHATBIE HOPMBI bubnnorexa [JOK
OTHOCHUTEIHLHOCTH MOBEICHUS, TIpaBujIa OOIICHUS CO https://m.edsoo.ru/7f41¢c97¢
. CTapIIMMH (IIe1arorn4eCKUMHU Bubmmoreka LIOK
33 DHEPrusi i MMITYJIbC PEISTUBUCTCKOMN YaCTHIIBI 1
pabOTHUKAMHU) U CBEPCTHUKAMHU https://m.edsoo.ru/7f41¢c97¢
(0Oy4JaroMMMUCS ), MPUHIIUITHI
y4eOHON JUCIUTIIIMHBI U
CaMOOpraHu3alrH.
v Hcnons30BaHue
BOCIUTATEIbHBIX BO3MOKHOCTEH
34 KonTtposnbHas padora Ne 3 «DIeMEHThI TEOPUH 1 coziepKanus y4eOHOro npeaMeTa
OTHOCHTEIILHOCTH 4yepes3 JEMOHCTPALUIO
o0y4armuMes: IpuMepoB
OTBETCTBEHHOT'O OTHOIIICHUS K
HayKe, HACTOMYMBOCTH B
JOCTYKCHUH TIeJIeH, HAy9IHBIX
OTKPBITHH.
Hroro no pasaeny 4

Pasznen 4. KBAHTOBAS ®U3UKA
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dotorhdext. Teopus pororddekra.

4.1
49 DOHeprust 1 UMIyJbe GOTOHA
43 YpaBHeHue DiHIITEHHA U1 BoTodheKTa
44 Pemenne 3amau  Ha TpUMEHEHHE YpaBHEHHUS
) Oiamreina 11 Gorodadexra
45 JlaBnenne cBera. Omneitel  IILH. JleGenena.
’ XHUMHUUeCKOe IEHCTBHE CBETA
46 Crpoenue aroma. OneiTel Pesepdopra.
IToctynater bopa.
4.7 Y P
43 BonHoBBIE cBOMCTBa YacTHLI. BOIHEI
' ne bpoitna. KopnyckysipHO-BOIHOBOM Ayaiu3M.
49 CroHTaHHOE U BBIHYKJIEHHOE
’ W3ITy4YeHHEe
410 OTKpBITHE PaTUOAKTUBHOCTH. Bumbl u3IydeHUi.
) PannoakTuBHBIE TPEBPALLIEHUSI.
OTKpBITHE IPOTOHA U HEUTPOHA.
4.11 Hyknonnas Mmonens sapa
I'eitzenbepra-lBanenko
410 3akoH  pajMoakTHUBHOro  pacmnajga.  llepuon
) nojypacnajaa
413 CrpoeHnue snpa. SlnepHble cuibl. DHEprus CBS3U B
) spe.
414 Snepuble peaknuun. Jlenenwe ypana. llemHble

pCaKkIuu.

v' Hcnonb30BaHue
BOCIIUTATEIbHBIX BO3MOKHOCTEH
coJiepaHus y4eOHOTo IpeaMeTa
4yepe3 JIEMOHCTPAIUIO
00yyJaronMcs MpUMEpPoB
OTBETCTBEHHOI'O OTHOIIIEHUS K
HayKe, HACTOMYMBOCTH B
JOCTHKCHUH LIEJIEH, HAyYHBIX
OTKPBITHH.

v' Hcnonp30BaHKe
BOCIIUTATEIbHBIX BO3MOKHOCTEH
coJiep:KaHus yueOHOro mpeaMera
yepes 1moadop U 00CyKIeHHE
MPOOJIEMHBIX CUTYaIIUH.

V' 0011IeY€eTIOBEYECKOM KYIIBTYPHI.

v’ IIpuMeHeHHE HHTEPAKTUBHEIX (GOpM
y4eOHO paboTHI -
I/IHTeJ'IJ'IeKTyaJIBHBIX,
CTUMYJIMPYIOIIHX ITO3HABATCIIbBHYIO
MOTHBaIuIo, I/IFpOBLIX METOOUK,
JIUCKYCCUM, JAIOIINX BO3MOXHOCTb
HpI/IO6peCTI/I OIIBIT BSACHUA
KOHCTPYKTHBHOTO JHaJIOTa;
prHHOBOﬁ pa6OTLI, KOTOpad y4uT
CTpOI/ITB OTHOUICHUSA U }IeﬁCTBOBaTI) B
KOMaHie, CIOCOOCTBYET Pa3BUTHIO
KPHUTUYCCKOT'O MBIIIJICHUS.

v NannuupoBaHue U MojIepKKa
HCCJ'ICI[OBaTCJ'IBCKOfI ACATCIIbHOCTHU
06y'{a10m1/1x051, MJIAaHUPOBAHUC U

bubnunoreka LIOK
https://m.edsoo.ru/7f41¢c97c¢

bubnmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bubnmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bubnmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bubnunoreka LIOK
https://m.edsoo.ru/7141c97c¢

bubnunoreka LIOK
https://m.edsoo.ru/7141c97c¢

bubnunoreka LIOK
https://m.edsoo.ru/7141c97¢
bubnunoreka LIOK
https://m.edsoo.ru/7f41¢c97¢

bubnmnorexa LIOK
https://m.edsoo.ru/7f41¢c97¢

bubnmnorexa LIOK
https://m.edsoo.ru/7f41¢c97c¢

bubmmoteka IIOK
https://m.edsoo.ru/7f41¢c97¢

but6mmorexa [IOK
https://m.edsoo.ru/7f41c97c¢

but6mmorexa [IOK
https://m.edsoo.ru/7f41¢97¢
but6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢
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4.15

Kontponbnas padora Ne 4 «KBanTosas hr3mka»

Hroro no pasneny

15

BBITIOJTHEHUE UHANBHUYaTbHBIX U
TPYIIOBBIX MTPOEKTOB
BOCITUTATEIHHOU HAIIPABICHHOCTH.

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

OTanel Pa3sBUTHA aCTPOHOMMUHU.

5.1 [IpuknagHoe 1 MUPOBO33PEHUYECKOE 1
3HAYEHUE aCTPOHOMHUHU.
Bun 3Bé3aHoro He6a. Co3Be3nus,
5.2 SIpPKUE 3BE3/1bl, IUIAHETHI, UX 1
BUIYMMOC ABI)KCHHUE.
53 CoinHeuHas cucrema. 1
' Comnnue. ConHeunas aKTUBHOCTb.
3BE31IBI, UX OCHOBHBIC
54 XapaKTePUCTUKU. DTalbl KU3HU 1
3BE3.
55 [Tonoxxenue u nrxenue CosHia 1
' B ['anakTuke. TUIBI ralakTUK
Bcenennas. Paciumpenue
5.6 Bceenennoii 1
5.7 KonTtponbHas padora Ne 5 «3neMeHTbI |

ACTPOHOMHUU U aCTPOPHUIUKI

v’ I[IpuMeHeHNe UHTEPAKTUBHEIX (GOpM
y4eOHO paboTHI -
WHTEJUICKTYaTbHBIX,
CTUMYJTUPYIOIIUX TI03HABATEIBHYIO
MOTHBAIIHIO, HTPOBBIX METOJIHK,
JIUCKYCCHUH, JAIOIINX BO3MOXXHOCTh
NpUOOPECTH OTIBIT BEACHUS
KOHCTPYKTHBHOTO JTHAJIOTA;
TpYIIOBOI pabOThI, KOTOpast yUUT
CTPOHTHL OTHOIICHHSI U JICHCTBOBATh B
KOMaHjie, CIOCOOCTBYET Pa3BUTHIO
KPUTHUYCCKOI'O MBIIIJICHUSA.

v HUIMUPOBAHKE U HOJEPKKA
HCCIIE/IOBATEIIbCKON AEATENbHOCTU
00y4aroIUXCs, TNIAHUPOBAHKUE U
BBIMOJIHCHUE WHIUBUYaTbHBIX
IPYNIIOBBIX IIPOEKTOB
BOCIIUTATEILHOW HANPABICHHOCTH.
Opranuzanus megcTsa
MOTHUBUPOBAHHBIX U
PYIUPOBAHHBIX 00YUAIOIITUXCS
HaJl UX HEYCIEBAIOIINMU
OJTHOKJIACCHUKAaMH, JAIOIIeTo
00y4JarmIUMCs COLUaTBHO
3HAYUMBIN OIBIT COTPYIHUYECTBA
Y B3aUMHOM TTOMOIIIH.

bu6nmorexa [IOK
https://m.edsoo.ru/7f41c97c¢c

bubnunoreka LIOK
https://m.edsoo.ru/7141c97¢

bubnunoreka LIOK
https://m.edsoo.ru/7141c97¢

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97¢

bubmmoreka IIOK
https://m.edsoo.ru/7f41¢c97c¢

bubmmoteka IIOK
https://m.edsoo.ru/7141c97¢
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Hroro no pasgeny 7
Paznea 6. OBOBILIAIOIIEE IIOBTOPEHUE
6.1 O0600mIeHNe M CHCTEMATH3AITUS COICP KAHS 4 v’ IIpumenenue uHTepakTUBHBIX popmM  bubamnoreka IIOK
' pasnena kypca «MexaHuKa» y4e0HOI paboTHI - https://m.edsoo.ru/7f41c97¢c
O060011IeHHE U CHCTEMATH3AIIUS COEPIKAHMS UHTCJUICKTYalIbHBIX, Eu6 1OK
6.2 paszena Kypca «MoJiekyJsipHast pu3nKa u 1 CTUMYTUPYIOLIHX TI03HABATEIbHY IO 1 J'IHOTeKa
TePMOJHHAMHIKA MOTHBALIHIO, HTPOBBIX METO/IHK, https://m.edsoo.ru/7f41c97c
6.3 O00011IeHNE ¥ CUCTEMATU3aIIUS COJICPIKAHUS 1 HHCK?CHH’ AATOTIHX BOIMOMHOCTE bu6nmoreka LIOK
. obpectH 0 ene
paszznena Kypca «DIeKTPOAHHAMUKA» TpHODPECTH OTIBIT BEACHHA https://m.edsoo.ru/7f41c97c
KOHCTPYKTHBHOTO JIMAJIOTa;
TpYIIOBOI paboThI, KOTOpAst yUUT
6.4 OG60O0IIEHHE U CHCTEMATH3AIIHS COICPIKAHUSI 1 CTPOWTB OTHOWICHNS 1 feiicTBoBars B brOIMOTeKa LIOK
' pasznena kypca «KonebaHus 1 BOTHBDY KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO https://m.edsoo.ru/7f41¢97¢
KPUTUYIECKOTO MBIIICHHS.
Hroro no pasgeny
Pe3epBHOe Bpemsi 3
OBHIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME
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