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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO O0IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKEHMM U TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTro
npenmera «@u3uka» B 00pa3oBaTENBbHBIX — opraHm3anusax Poccwiickoit ~ Denpeparuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Copepxanue mporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTH peanu3allli MEKIIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHET0 OOMIero 0O0pa3oBaHMS, IUIAHHPYEMBbIC
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IPEMETHBIC PE3YJIbTAThI IO TO1aM O0YUYCHHUS;

e cojnepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX NMPUPObI, BEICTyas B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
HIkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MUYeCKUX 3HAHUM ONpenessieT XapakTep M pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHbBI MUpa 00ydaromuxcs, B popMupoBaHUEe YMEHUMN
IPUMEHSATh HAyYHBIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YUeOHBIX HCCIIEI0OBAHUM.

B ocHOBY kypca (pu3uku 17151 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca GpU3NKH 00beJUHEH BOKPYT
buznueckux Teopuil. Benymum B Kypce sBisieTcss (OpMUPOBAHUE MPEICTABICHUUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuszanys npeanosaraeT UCIoJb30BaHUE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMaMHu.

Hoes npuxnaonoil nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIIOKEHNN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skxonocuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3WKHA Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMUCAHHS E€CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
HOPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYLIECTBISETCS Y4YacTHUKaMU 0Opa30BaTeIbHOIO
nporiecca UCXOAsl U3 0COOEHHOCTEH TUTAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIBITOB IO IPOBEpPKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIIME NPUMEHSTh HM3YYECHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. i KayeCTBEHHBIX 3ajjay IPUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUHA W TIPOIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJENTU sl CUTYyallud MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCIOBMSIX IpEeIMETHOro kaOuHera (U3MKH WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyioBaHUE.

JleMoHCTpaniMoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeyrBaeT MOCTAHOBKY MEPEUMCIEHHBIX B IIpOrpamMMme Io
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WMCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITLHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. TemaTrnyeckue KOMIUIEKTHI J1aOOPATOPHOrO 00OPYIOBaHMS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYaIOIMXCS K HAy4YHOMY H3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE IMPEJICTABICHUA O HAyyHOM MeETOAE TMO3HaHus M (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3YYeHHs] OCHOB CTPOEHUS
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
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U UIA TNPUHATHS NPAKTHUECKUX pEIICHUN B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M NPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHalM3a W  UHTEpHpeTanuu  HUHpOpMalMM,  OMNpeAesICHUS
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEeTbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefaHEero oOiero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezaeno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamMme no (Gusuke nepeyeHb Ja0OpaTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYHTENb JIeJIaeT BBIOOp MPOBEIEHUS J1abOpaTOPHBIX padOT U

OTBITOB C Y4ETOM MUHIUBUAYaJIbHBIX OCOOEHHOCTEN 00y4arOIINXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHITMI COOTBETCTBHS.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpelmHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHAT. ClioKeHHE NMEepeMEIIeHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJWHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHOe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiinoe naBmxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHUE: CHOUIOMETp, JBHKEHHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HaGnronenue nBuxeHus Temna, OpOmeHHOTO MO/ YTIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenre HepaBHOMEPHOTO JIBIXKCHHS C IIEJIBIO ONPEEICHIS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHONICHHWSI  MEXAYy  TYTSIMH,  NPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKH BPEMEHH MpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHue qBUKEHUS MapuKa B BI3KOW KUIKOCTH.

Nzydenue nBuxeHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOcTH [Nanuies. I[lepoiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCU€TA.



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

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUM TEJa B XKUAKOCTH WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

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.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

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

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

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

[TorennuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa U NMPAKTHYECKOE NMPHUMEHEHME: BOJOMET, KOINEP, NMPYKUHHBINA
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



W3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C TMOMOILIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekysn. KonudecTBo BemiecTsa.
[locTostnHas ABorapo.

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

Mopnenps uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpelHeld KUHETHUYECKOM >SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBieHue U30MPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeIllecTBa, Qororpaduu  MOJEKyJ
OPraHUYECKUX COCTUHECHUM.

OmnbIThl 0 AU(PyY3uN XUAKOCTEN U ra30B.

Monenb OpOyHOBCKOTO TBUKECHHUS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Mopaenb, HUTIOCTpHUpYIOLIAsk IPUPOIY 1aBJICHUS ra3a Ha CTEHKHU COCya.

OnBIThL, WJUTFOCTPUPYIOILUE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/IyXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy TapaMeTpaMH COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepMmoguHamuyeckass cucrema. BHYTpeHHsISt SHEpPrusi TEPMOAMHAMHYECKOM CHUCTEMBI
crocoObl e€ m3MeHeHus. KomndecTBo TemoTsl U pabota. BHYTpeHHssS SHEPrUusi 0JIHOATOMHOTO
uJeanbHOro ra3a. Buasl Tennonepenayu: TEIIONPOBOIHOCTh, KOHBEKIMS, U3TyYeHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30MpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoiieccoB B IpUPOJIE.

Tennopsie MamuHbL. [[puHIMBL EHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBanus SHEPTUU B
TeryIoBeIX MammmHaxX. KoaddunueHT monesnoro nerctBus terioBor Mamuubl. [{ukn Kapho u
ero K03 UIUEHT MOJIE3HOTO ASHCTBHS. DKOIOTUYECKUE MPOOIEMBbI TETIOOHEPTETHKHY.

TexHudeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JATYHHOH TPyOKe MyTEéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHnne yaenbHOl TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachleHHbI map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. [lnaBnenue u kKpuctannuzauus. YaenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU IIOJIy4EHHS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CriocoObI U3MepeHHsI BIaKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

H3MepeHre OTHOCUTENBHOM BIa)KHOCTH BO3lyXa.

Pasjen 4. DiekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buga dSIEKTpUUYECKHX —3apsoB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYTPOBOAHUKU. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

B3anmopeiicteue 3apsimoB.  3akoH Kynona. TouedHblil  3JIEKTpHYECKHR  3apsl.
Onektpuueckoe mone. Hanpsok€HHocTh a3nekTpuueckoro moisd. [lpuHmmn cyneprno3unun
ANEKTPUUECKUX NoJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B JIEKTPOCTATUUECKOM Mose. JludneKkTpruieckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnuyeckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anrmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJEHCcaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsl CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma 11
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DIIeKTpUUYECKUl TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJIHUKOB.
CsaoiicTBa p—N-niepexona. IlonynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnuyeckue yCTpoilcTBAa W IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Jlemoncmpayuu

W3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSS TPOBOUMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne cMEMaHHOTO COCIMHEHMS PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAY4HbIM (akr, rumores3a, (uznyeckas BeJIHMUMHA, 3aKOH, TEOpHs, HAONIIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCHHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIOTIEPEIaud, TEIJIOBOE PABHOBECHUE), IIEKTPHUCCKUE SIBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TaIbBAaHHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJOMET W JIpyrHe), IBUTATeNlb BHYTPEHHErO CropaHWs, mapoBas TypOWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWITMOHED, TEXHOJIOTHUHN TIOYYEHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH NpHUHTEp, JJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasjen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

[locTostHHble MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJe.
Bekrop marauTHOM MHAYKUMU. [IpUHIMI Cynepno3uuu MarHUTHBIX 1OJIeH. JIMHUY MarHUTHOU
uHayKiuy. KapTrHa quHui MarHUTHOM WHYKIIUU TTOJISI TIOCTOSTHHBIX MAarHUTOB.

MarnutHoe moje IpoBOAHMKA ¢ TOKOM. KapTuHa NMHUNA MHIYKIMM MarHuTHOTO MOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIydb MW HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SlBneHue HneKTpoMarHUTHOM uHAYKHMH. [lOTOK BekTOpa MAarHUTHOM WHJIYKLHH.
DIIEKTPOABMIKYIIAs CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMu Papajes.

BuxpeBoe ayiekTpuueckoe Mose. ONEKTPOJABMXKYIIas Cuia WHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOUHYKIUU.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHL], MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTpOMarHuTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue necTBUSI MOCTOSSHHOTO MarHWTa Ha PaAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nea 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepuon, uactora, amrmumrtyna u ¢asza kosnebaHuil. IlpyXMHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHui. IIpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Kone6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHANOTHs MEXIY MEXaHWYeCKMMHU M 3JIeKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJ1eOaTeIbHOM
KOHTYDE.

[IpencraBiaenue o 3aTyxaromux KojeOaHUsAX. BbIHYXIeHHbIE MEXaHMUYECKHE KOJIeOaHusl.
Pe3onanc. BeiHy KIeHHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbI TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYTHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA M HATIPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckue yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHME: DSIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYCCKUI
MasITHHK).

HaGmronenue 3atyxaromux KoJleOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaenoBaTebHOM COEAVMHEHUH PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOa MAJIBIX KOJIeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBaHue IEpEMEHHOIO TOKa B LENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60THbL

Mexanuueckue BOJIHBI, yclloBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHOi BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, MpeJOMJICHHE, moysipu3anus, audpakmus, uaTepdepenuns. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeleBUIeHU. Pannonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKkue yCcTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habmonenne orpaxkeHus U IPeIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue uatepdepeHnu u AUPpaKkind MEXaHHUECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH W YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemnoro ceta. LIBer.



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€OMETPUYECKON ONTUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

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

ITonsipusanus ceera.

TexHUYecKUuEe YCTpPOWCTBA W MPAKTUYECKOE MPHUMEHEHUE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAsl OMNTHKA, AU(PPAKIHOHHAS
peméTka, moIspousI.

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.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWUKHU. [locTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJSl CKOPOCTH CBE€Ta B BaKyyMe, MPHUHIIHUII
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JIJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas puszuka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®oronsl. ®opmyna [Tnanka cBsi3u SHEpPruu GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIBC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna 1 porordpdexra. «Kpacnas rpanunay pororddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



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

Jlemoncmpayuu

®dotor(hdekT Ha yCTAaHOBKE C IIMHKOBOMW IJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenne u mornomenue GOTOHOB NpU MEPEXOe aroma ¢
OJIHOTO ypOBHS B3HEpruuM Ha Japyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZIOPOJA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOTHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIA AaHAJINA3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hablmronenue muHeHvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa pagloakKTUBHOTO H3TyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BinsHue paJuoakTUBHOCTH Ha KUBbBIE OPTaHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

DHeprus cBSI3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALlUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

TexHMUECKHEe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIINX YaCTHUILI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znen 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
aCTPOHOMMUHU.

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, IX BUIUMOE IBHKCHHE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mctounuwk sHepruu CosHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCHEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIs 3BE3] TJIABHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHBbIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BoItonUH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUS
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O6o0maroiee NOBTOpeHUE

Pony ¢u3uku u acTpOHOMHUHM B IKOHOMHYECKOW, TEXHOJIOTMYECKOM, COIMAJIbHOM W
ATUYECKON cdepax esTeTbHOCTH YeJIOBEKa, pOJib W MeCTO (U3NKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKOH Teopun B (GOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

Wzydyenne kxypca ¢usuku 06azoBoro ypoBHs B 11 kjacce ocymiecTBIsieTCs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBA3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4yHBIH (pakT, rumore3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl YPaBHEHHH, TPUTOHOMETpUUYECKHe (YHKIUU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIWH,
MpHU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TIIOCKUX (puryp u o0bEma Te.

buonoeus: snexTpudeckue SIBICHUS B JKUBOM TPHUPOJE, KoJieOaTeIbHBIC IBUIKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B XWUBOW MPUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OPTraHU3MBl.

Xumusa: CTPOGHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: MarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Py, (POTOChEMKA 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.



Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-meun,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusuka» Ha ypoBHE CpeqHEro olmiero odpa3oBaHUS
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPAJULUOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaroumierocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTro OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTHU, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAIMIO M TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSCH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOrO Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYILETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEeC K pa3uuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IK0JIOrNY€eCKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KyJIbTYyphl, OCO3HaHHME TIJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1S JCSITEIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTECPUHU UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3yJbTATOB LEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

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

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble ucciaenoBaTebCKHe JeiiCTBHS

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

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TTO3HAHHS;

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHNI0 M TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPH
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3aJady, BBIABUTATh
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACITEILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



PabGora ¢ 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 C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHns, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH EATEILHOCTH;

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

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
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 LEIU COBMECTHOM JEATEIBHOCTH, OpPraHW30BBIBATH M KOOPJAWHHUPOBATH
JEHCTBHSI O €€ JOCTHKEHHUIO: COCTABIIATH IUIaH JEHCTBHM, pPACHpENeNsiTh POJIA C Yy4ETOM
MHEHHMH yYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOH paboThl;

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

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

OCYILECTBIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYyalLUsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3aj]ay, IJIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO JSPYAMLUH B 00JacTH (DUBHKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.
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 IPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

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

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOmiero oopa3oBaHus y OO0y4YarOIUXCs COBEPUICHCTBYETCS 3MOIMOHATIBHBIM
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

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

CaMOperyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYHUTBIBATh €T0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIONIUX CMIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

HPEAMETHBIE PE3YJIbTATHBI

K konny oOyudenus B 10 kJiacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTUHBI MHUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JIeITEILHOCTH JIIOACH;

YUUTHIBaTh TPAHUIBl NMPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, abCONIOTHO TBEPIOE TEJO, MACATbHBIN Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINH DJIEKTPUUECKHUM 3aps] NpPU PELIECHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX T, U3MEHEHHE 00bEMa Tesl MpH HarpeBaHUU
(oxJ1aXk/1€eHNN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHAECH CALMS, NIABJICHUE, KPUCTAILIIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, NOBBILIEHHE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTPU3ALUs Tell,
B3aUMO/ICHCTBUE 3aPsI0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
IIyTh, IIEPEMEILCHNUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJa, UMITYJbC Tejla, KUHETHYeCKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCTh; MHpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
XaO0THYECKOr0 JBWKEHUS MOJIEKYJI, CpPEAHEKBAJpaTU4HAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYEHUS M EOUHHIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIIME JAAHHYIO (U3UUYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMUUHAM;

ONMCHIBATh HU3YUYEHHBIEC 3JIEKTPUUECKHUE CBOWCTBA BEILECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIpsSOKEHHOCTh IOJS, IOTEHLUUAJ, pa3HOCTh MOTEHIMAIOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YyeMbIX BEIWYMH, UX OOO3HAUYEHHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonsl HbroTOHa, 3aKOH coXxpaHeHUs
MEXaHUYECKON 3HEPruM, 3aKOH COXPAHEHHUS UMITYJIbCa, PUHLIUI CYNEPHO3ULUN CUJI, TPUHLUIT
paBHONpPAaBUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOESHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHENH KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MepBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI IEUCTBHS MAIINH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, TpH d3TOM  (HOpMYyIHUpPOBATH
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W HCIIOJIB30BAaTh HW3BECTHBIE METOJbI OIICHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIWYUH B BHUC TAOIUIl ¥ TPpadHUKOB, JIeIaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIEA0BAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYJ0BAHMUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
dbusznyecKkre 3aKOHBI ¥ TIPUHIIUAIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BEIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACIATh (U3NYSCKUE BEIHUMHBI W (POPMYIIbI, HEOOXOIWMBIC sl e€ peIICHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEYMBYIO ILIETIOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHWH YYeOHBIX 3aJad COBPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IPYNIbl, palMOHAIBHO paclpeneniaTh O00S3aHHOCTH U IUIAaHUPOBATh  JESTENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K koniy oOyuenust B 11 kJjacce npeMeTHble pe3ybTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y 0O0YHAIOLINXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPaHHULIBl TPUMEHEHHUS MW3YYEHHBIX (U3NYECKUX MoJeNeil: To4YeuHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SI/Jpa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHUE SBJIEHUS (IIpPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIiOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BeEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: JJIEKTPUUECKUH 3apsj, cujla TOKa, JIIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKW, SHEPrHs JIEKTPUUYECKOrO0 M MAarHUTHOTO TOJeH, MepHoj MU 4YacToTa KojeOaHWH B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONUCBHIBATH M3YYECHHBbIE KBAHTOBBIE SIBIECHUS U IPOLECCHI, HUCMHONb3Yysd (QHU3NUYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M 4acTOTa CBETa, SHEPrUs U
UMIyJbCc (OTOHA, TEPHOJ IMOJIypachajna, JHEprus CBSA3M AaTOMHBIX SAep, NPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMH, BBIYUCIIATH 3HAaUCHUE (PU3MUECKON BEIINYHHBI,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUs CBETAa, 3aKOHBI IIPEIOMIICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKkTUBHOIO pacnaja, MpH 3TOM pa3invarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeNIATh HAIPaBJIICHWE BEKTOpA MHIYKIWU MAarHUTHOTO TOJISi MPOBOJAHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIUCHIBATH N300paKEHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3agauyy W TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEIOBAHMSI,

coOnroaarh mnpaBuia O€30IaCHOTO TpyJa MpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (u3nuyeckol MOJeNblo, HUCHONb3Yys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
IPOBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTH MOyUYE€HHOTO 3HAaYE€HUS (PU3HMUECKON BEITUYMHBL;

pelaTh KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHMS, MHTEPIIPETALMH W TPEACTaBICHUS y4eOHOH U
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUA MO (HU3MKE B TIOBCEAHEBHOM JKU3HU JUId
oOecrieyeHus O€30MaCHOCTH MPpH OOpAIeHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
peleHne paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmorexa [IOK
1.1 ) 2
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHUS https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK

1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoasusie IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nosje. DJIeKTpOMarHuTHas 11 1 3 bubmmorexa [IOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U 3J1€KTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Hroro no pazneny

15

Pa3peua 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHUE

61 Ocobmamemee nostopertnc ‘ s im edso0 TS
Hroro no pazneny 4
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie 06pa3OBaTeJII>HI>Ie
n/n Bceero U3YYEeHUS
padoTbl padoThbI pecypcbl
®u3nka — HayKa 0 IpUpo/Ie.
1 Hayunslie MeTZﬂLI HO?I;)H;)HI/iI 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETr0 MUpPa
Ponb u Mecto pusuku B
($hOopMHPOBaHUK COBPEMEHHOMN bubnnoreka [JOK

2 . 1
HAay4HOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE

4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnunorexa [JOK
CBOOOIHOTO MagCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 I[I;I/DKCHI/IC MaTepHHaHBHOﬁ TOYKH I10 1 bubmorexa IOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [TpyHIMIT OTHOCUTENBHOCTH 1 bubnnorexa [JOK

lNanunes. MuepunaibHbIe CUCTEMBI

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcyeta. IlepBblii 3akoH HeroTOoHA

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cui. Bropoii 3akon BuGmnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKoH BCeMUpHOTO TsiroreHus. Cuia

11 TSDKECTH. HCII))Ba}I KOCMHYECKast Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoTUBIIEHUS ITPU bubnnoreka [JOK
JIBH)KCHUU TEJa B )KUIKOCTH HITH https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHOe U BpamareabHOe

14 JBUKEHHE a0COTIOTHO TBEPIOTO bu6mmoreka [JOK
Tesa. MoMeHT cuitbl. [lnedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HMitynsc MaTepUalbHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. bubnunorexa [JOK
Nmrynsc cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMIyJbca. PeakTHBHOE MBUKEHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubnuorexa [IOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [ToreHuunanbpHast SHEPrUs. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas sHEpPrUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToTeHumanpHas sHEPrUs Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboOThl HEMOTECHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThI CHITBI
C U3MCHEHUEM MEXaHUYECKOMN
SHEPIHHU Tella Ha IpUMepe
PaCTSKCHUST PE3HHOBOTO KI'yTa)

KonTponbHas padbora no teme

«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Huddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23

24

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABoraapo

TennoBoe paBHOBeCHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ u3MepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JBHKEHUS MOJIEKYJI. YpaBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
pa3peKeHHOTro raza»

29 H3onponecchl B uACAIBHOM rase u bubnnorexa [HJOK
uX rpaduueckoe mpeICTaBICHNIE https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmnuecTBo bubmuorexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UICATLHOTO
rasa

31 Buas! Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

39 KonunuecTBo Tennotel npu bubnuorexa [IOK
Terutonepenave. AanadaTHBIH https://m.edsoo.ru/ff0c5¢c36
nporuecc

33 [TepBbIil 3aKOH TEPMOTMHAMUKHU U bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MPUMCHCHHUC K U30IIpoLecccam

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoii 3akoH BuGmnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KI1/ bu6mmoreka [IOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKU
OO6o0maromuit ypok
38 «MOJ‘II:KyJ'II;pHa}}I]I()bI/ISI/IKa. OcHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMHUKI
KontponbHas paboTa 1o Teme
39 «Monilcynﬁpﬁzﬂ ¢u3nka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Wcnapenue u KuneHune https://m.edso0.ru/ff0c63b6
AOcoNroTHAs 1 OTHOCHTEIbHAS
41 BJIQXKHOCTH BO3AyXxa. HaceleHHbIH bubmorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBOIE((}’)IB KpUCTAJLJIOB. }KTIfL[KHe bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
KpucTtayisl. COBpeMEHHBIE
MaTepUaTbl
[MnaBneHue U KpUCTATUTH3AIIHSL. BuGmorexa LOK
43 VaenpHas TemnoTa IjaBICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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bubmuorexa [JOK

44 YpasHenHe TEnosoro banasca https://m.edsoo.ru/ff0c6820
DIIEKTpHU3AIS TeJl. DICKTPUUSCKUI
45 3apsm.pILBaL1I3H/:[a C-)JICKTpI/I‘-II;CKI/IX bubmiorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsi0B
IIpoBOHUKY, AUIICKTPUKHU U
46 H(I))J'IyHEOBOILHIfKI/I. 3a1f(l))H bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS AJIECKTPUUYECKOTO 3apsia
BzaumopeiicTBue 3apsaoB. 3aKoH
47 KyJIOHa.ﬂToqeqHLIﬁ 1;JIHeKTpI/1qe<:1<1/1171 Bubmiorexa LIOK
https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHumn cynepnosuuuu bu6mmoreka [IOK
9JIEKTPUYUECKUX MoJIeH. JInHuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PabGora cun a;mekTpocTaTHYeCKOro
49 TIOJIAL. HOTGHHI/I&]‘I?P&SHOCTB bubmmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTCHITUAIOB
[IpoBOAHMKY U AUAICKTPUKHU B
50 anpeKTp)j)CTaTquI::KOM noI;e. bubmmoreia LIOK
https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencatop bubmorexa IOK
https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIJIOCKOTO
52 I(OH,Z[CII-)IcaTOpa. OHeprus bubmorexa IOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJEHCATopa
53 JlaGopaTtopHast pabota "M3mepenne

AJIEKTPOEMKOCTH KOHeHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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57

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
armnapara, CTpyHWHOro IpuHTepa.
DJIEKTpOCTAaTUUYECKas 3alUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akoH Oma it
y4acTKa [enu

[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHHKOB. JlabopaTopHas
pabota «/3yueHne cMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB)»

Pabora 1 MomtHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 OJIHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJ1C ucTouHrKa TOKa U
€ro BHYTPEHHEIr0 CONMPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas MPOBOUMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB



https://m.edsoo.ru/ff0c74f0
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[ToynpoBOAHUKH, UX COOCTBEHHAS

" IpuMECHas NpOBOJUMOCTD.

bu6mmoreka [IOK

o1 CBoiicTBa p—N-mepexoa. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U
62 paciuiaBax 3JIEKTPOJIMUTOB. bubnmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B Ta3ax.
CamocTosiTenbHbIN 1 bubnuorexa [JOK
63 .
HECaMOCTOSITEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpuuecKue Mpudopsl U
64 YCTPOMCTBA U UX MTPAKTUYECKOE bubnuorexa [JOK
npumeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
65 O06o06marmui ypok bubnnorexa [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«Onektpocrartuka. [TocTosHHBIN
JJIEKTPUYECKUM TOK. TOKH B
66 paSJ'II/II‘)IHLIX cpenmax» bubmorexa LIOK
. https://m.edsoo.ru/ff0c8a8a
/Bcepoccuiickasi mpoBepovHas
paboTa npu MpOBEACHUH HA
OyMa)XHOM HOCHUTEJIE
PesepBublil ypok. KonTpoabHas
67 pa6opTa 1o TZII\)/IE: ’ bubmorexa LIOK
https://m.edsoo.ru/ff0c8c56
"OnexTpoauHamuka'
68 PesepBublii ypok. O6o0maromuit bub6nuorexa [IOK
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ypok o TeMam 10 kimacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
ITocTossHHBIC MATHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHTYKIIUH. https://m.edsoo0.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWH
MarsuTHoO€e 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
BsanmopelicTBHE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHnas padora «M3yueHue

3 MaFHII/:THOf")O noi;l KaTymKHyc 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MArHUTHOTO TIOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HcecneqoBanue neicTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)»

JleficTBMEe MarHUTHOTO II0JIS Ha

5 JBUXKYIIYIOCS 3apsKEHHYTO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMAarHUTHAS] WHTYKITHSI.

6 [ToTOK BEekTOpa MarHUTHOM 1

unaykuud. DJ1C uHayKIuu. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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AJIIEKTPOMATHUTHON UHAYKIIUU
®dapajes

JlaGopaTtopHnast pabota
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnyKTUBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHIYKIUU. DHEPrusi
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE I0JIe

TexHuueckue ycTpoicTBa 1 X
IpUMEHEHHE: TIOCTOSSHHbIE MATrHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHIL,
WHTYKITUOHHAS T1eYb

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o06maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
WHTYKITUS

KonrponbHas pabora no reme
«MarnaurtHoe 1oie.
DJEeKTPOMarHUTHAS HHYKIIHSD

CBo0OoiHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnueckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06
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neproja MajblX KoJIeOaHuii rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenpHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHHUS B MJI€ATEHOM
K0JIeOATETbHOM KOHTYpE. AHAJIOTHS
MEXy MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrur B UACAJIbHOM
K0JIeOaTEIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusx. By 1eHHbIE
MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbhb86

17

[IepeMeHHBIH TOK.

CuHycou1anbHbIN epeMEHHBIN TOK.

MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIIEE
3HAUEHUE CUJIbI TOKA Y HAIIPSKECHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpancdopmarop. [IponssocTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynpTypa ncnonp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HU
MexaHn4ecKue BOJTHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gl(oppocn.ppacnpOCTpa]f{erm u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuinHa BOJTHEL. [Torepeunslie u
TIPOJIOJIBHBIC BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKa. Beicota ToHa. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIEC BOJHBI, KX
23 CBoﬁcha u ckopoctb. lllkana bubmmoreia LIOK
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
Todeunslii ncToYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oré)ameHHz cera. [loctpoenue bubmmorexa LIOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IMJIOCKOM 3epKajie
28 [Ipenomnenue ceera. [lonHoe bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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BHYTpPEHHEE OTpPAXKEHUE.
[IpenenbHbIN yroJ MOJHOTO
BHYTPEHHET0 OTPAKEHUS

https://m.edsoo.ru/ff0cd7f6

29

30

31

JlaboparopHas pabota «3mepenue
IIOKa3aTelsl IPEJIOMIIEHUS CTEKIIa

JIunzel. [TocTpoenune n3o0pakeHuit
B JIuH3e. DOpMysia TOHKOH JIMH3BI.
YBennyeHue JuH3bl

JlaGopaTtopHnas pabota

«MccnenoBanue CBOMCTB
U300paXKeHHUI B TUH3AX)

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

32

Hucnepcus ceeta. CII0OXKHBIN COCTaB
oenoro cBera. Llet. JJaboparopHas
paborta «HabmroneHue nucnepcun
CBETa»

33

WNurepdepenuus ceeta. Judpaxmus
cBeta. [ludpaxnuonHas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ced22

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPONUCTBA
U YCJIOBUS UX 0€3011acHOro
IPUMEHEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cennaibHON TEOPUHU
OTHOCHUTEIILHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
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BPEMCHH U COKpAIICHUC NJIMHBI

OHeprusi U UMITyJIbC
pensTUBUCTCKOM yacTuibl. CBsI3b

bubmuorexa [JOK

38
MaccChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
K o 0] .
39 Ocronst cncnnanerofi reopunt Bubmorexa LIOK
" P https://m.edsoo.ru/ffocf6f0
OTHOCHUTEJILHOCTH
40 ®otonbl. Dopmyina [1nanka. bubnuoreka [IOK
DHeprus U uMITyJbe GOTOHA https://m.edsoo.ru/ffOcfel6
O
q | e,
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o | meoptam Sy
a ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» gorosddexra
18 | Toberens, Rercuos efemac Bubmrorexa LIOK
sleBa. 8 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucrTsa u
MPAKTUYECKOE IPUMEHEHHE:
44
dboTorneMeHT, POTONATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « IJI€EMEHTEI bubmuoreka [JOK
KBAaHTOBOU OITUKU» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEI BuGmorexa LIOK
46 Pezepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynartsr bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

48

Wznyyenue u norsomnieHne GOTOHOB
IIPU [IEPEXO/IE ATOMA C OJTHOTO
YPOBHS 3HEPTUH Ha APyroi. Bubl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

54

BomHoBEIE cBOMCTBA yacTHIl. BOJHEI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHY’KJICHHOE U3JTy4YCHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3TYyUYEHUS

CaoiicTBa anbda-, 6era-, raMma-
u3nyueHus. Bnusaue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEMUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacrnan. ['aMmma-u3inyueHue

DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. A nepHbii
peakTop. [Ipobnembl, TepCeKTUBHI,
DKOJIOTUYECKHUE aCIIEKTHI SIAEPHOMU
SHEPreTUKHU

SHCMGHTapHLIC YaCTHUIIEI. OTKpBITI/IC
MMO3UTpPOHA. Metoapl HaGJIIO)IeHI/IH u

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
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55

56

PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyribliii cron
«DyHIaMeHTaJIbHBIE
B3auMoercTBUA. ENUHCTBO
(U3UYECKON KapTHHBI MUPAY

3TaHBI pa3BI/ITI/I$I aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HaYCHHE acTPOHOMHH. Buy
3B&3HOTO HeOa. Co3Be3aus, ipKue
3BE3/1bI, INTAHETHI, UX BUAUMOE
nemxkenne. CoHeyHas cucreMa

Comnuue. ConHeuHast akTUBHOCTb.
Nctounuk sueprun CosHia v 3BE311

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTHKHU. 3BE3/IbI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposrorun CoaHIa U 386311

58

Muneunsiii [IyTe — Hama
lNanakTtuka. [Tonoxxenue n
nsuxenne ConHna B ["anakTuke.
I"anmaktuku. YEpHbIE ABIPBI B AIpax
raJIaKTUK

59

Bcenennas. Pas0Oeranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukToBO€ H3MyUYeHUE.
MertaranakTuka

60

Hepemennsie mpo6ieMbl




ACTPOHOMHH

61

62

63

64

KoHnTtposbHas pabota «DJIeMEHTHI
ACTPOHOMHMH U aCTPOPUIUKI

O6o6matomuii ypok. Pons dpuzukn
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
YyeIoBeKa

O6o6maromuii ypok. Pons u Mmecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOI HAYYHOU KapTHHE
MHupa

O6o6maromuii ypok. Ponb
(bU3UYECKON TEOpUU B
(hopMHUpPOBaHHUHM MPEIACTABICHUH O
buznuecKoil kKapTUHE MUpa

65

66

O6o06matomuii ypok. Mecto
busznYeCcKOi KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAY4HBIX
HpeJCTaBIeHUN 0 MPUPOE
PesepBHBIi ypok. MarautHoe 1nose.
DneKTpOMarHUTHASE MHIYKITHS

67

68

Peseprubriit ypok. Ontuka. OCHOBBI
ClielIMaIbHON TEOPUU
OTHOCUTEIIBHOCTH

Pesepunslit ypok. KBantoBas gusuka.

OJIEMEHTHI ACTPOHOMHUU U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®uswnka, 10 xiracc/ Mskumes I'.5., ByxoBues b.b., Cotrckuit H.H.; mox penakuueii
[TapdentreBoit H.A. AknronepHoe obmmectBo «M3natensctBo «IIpocBemenuey
» ®usmka, 11 knacc/ Msikummes I'.J1., byxosues b.b., Yapyrua B.M.; nox penakuueit

[TapdentreBoit H.A. AknronepHoe obmmectBo «M3natensctBo «IIpocBemienues

METOANUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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