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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO O0IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTro
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Copepxanue mporpaMMbl Mo (PU3HMKE HaIpaBI€HO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeILHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTH peanu3allli MEKIIPEeIMETHBIX
CBsi3el (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
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

IIpeIMETHBIE PE3YJIbTAThl IO rojiaM O0yUEHUs;

e cojnepkaHue yueOHoro npeamMera «Du3nkay 1mo rogaM o0ydeHusl.

®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 (U3MYECKMX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
NPUMEHATh HAYYHBIH METO]I TTO3HAHUS MPH BHITIOJHEHUN UMHU Y4eOHBIX UCCIICIOBAHUM.

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 JJOTUYECKH 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
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UMKM C Pa3BUTHEM OOIIECTBa,
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.

Hoesn sxonoeusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,

MOCBAIIEHHBIX AKOJOTHYECKUM npo6neMaM COBpPEMEHHOCTH, KOTOPELIC CBA3aHblI C Pa3BUTUEM
2



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

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeATEIbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
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,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. s KayecTBEHHBIX 3ajjad MPUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUHA W TIPOIECCOB B
OKpY’KaloIIew Xu3HH, TpeOyromue BbiOOpa (PU3WYECKOW MOJENH IJisi CUTYallMH MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 1uKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyioBaHUE.

JleMoHCTpanoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeyrBaeT MOCTAHOBKY MEPEUMCIEHHBIX B IIpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUsT (GPUUKU B 00ILIEeM 00pa30BaHUU SBISIIOTCS:

e (opMupoBaHME HHTEpPEca M CTPEMJIEHUS OOy4YalOUIMXCS K HAayyHOMY HW3YyYEHHIO

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



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,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIMHAMUKY, 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 pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJICNIbIO, 3a/lay, IMOJPa3yMEBAIOIIUX CAMOCTOSTEILHOE CO3/aHHue (PU3MUECKOU
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

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
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JelaeT BBIOOp MpOBEACHUs 1abOpaTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



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 JIIOJICH.

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 (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHAT. ClioKeHHE NMEepeMEIIeHUN 1
CJI0’)KEHHE CKOPOCTEM.

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

CBoOonHOe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM MO MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepwon wu
yacToTa oOpaieHus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpOmeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenre HepaBHOMEPHOTO JIBIXKCHHS C IIEJIBIO ONPEEICHIS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOMICHHWSI  MEXIY  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKH BPEMEHH MpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
Ha4yaJbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHue qBUKEHUS MapuKa B BI3KOW KUIKOCTH.

Nzydenue nBuxeHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. Ilepsoiit 3akoH HeroToHa. MHepLManbHbIE 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. [lepBast 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 JIBUKEHUM TEJa B KUAKOCTU 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 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.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

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 nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

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.

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

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.

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-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaumdecTBo BemliecTsa.
[locTostnHas ABorapo.

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

Mogenbs uneanbHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUHU
uJeabHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe nmpencraBieHne U30MpOILECCOB: U30TEpMa,
n30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu MoOJIEKys
OPraHUYECKUX COCTUHECHUM.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHUS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Mopaenb, HUTIOCTpHUpYIOLIAsk IPUPOIY 1aBJICHUS ra3a Ha CTEHKHU COCya.

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

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

Ormpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUd 00bEMa
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
UJIeaJIbHOTrO Ta3a. Buel Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3yUeHUE. Y AeIbHAs
TEIIOEMKOCTH BeliecTBa. Kom4ecTBO TEMIOTHI MPU TEIUIONEepeiaye.

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

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

Tennopsie MamuHbL. [[puHIMBL EHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBanus SHEPTUU B
TeryIoBeIX MammmHaxX. KoaddunueHT monesnoro nerctBus terioBor Mamuubl. [{ukn Kapho u
ero KO3 UIUEHT MOJIE3HOTO ACHCTBHSI. DKOIOTUIECKHIE MPOOIEMBbI TETNIOIHEPTETUKH.

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

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

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

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHnne yaenbHOl TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HaceleHHbli nap. Y aenpHas TemioTa napooopa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

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

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CriocoObI U3MepeHHsI BIaKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasjen 4. DiekTpoanHaMuKa

Tema 1. dnexmpocmamuka

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

B3anmopeiicteue 3apsinoB.  3akoH Kymona. TouedHslid  3I€KTpUYECKH — 3apsfl.
Onektpuueckoe mone. Hanpsok€HHocTh a3nekTpuueckoro moisd. [lpuHmmn cyneprno3unun
ANEKTPUUECKUX NoJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

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

TexHuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anrmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.
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DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

IIpoBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

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

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

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.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

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

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJIHUKOB.
CaoiicTBa p—n-niepexoa. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

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 CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJTyIPOBOIHUKOBBIH JTMOJI, TaJbBaHUKA.

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.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoi pa3psig ¥ IPOBOAUMOCTb BO3yXa.

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, HAay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
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 (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS 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, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

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

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIMUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJibca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrHe), IBUTATeNlb BHYTPEHHETO CropaHHs, NapoBas TypOWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWITMOHED, TEXHOJIOTHUHN TIOYYEHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasjen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cynieprio3uiMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiuHa TuHUI MarHUTHONW MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MarnutHoe moje IpoBOAHMKA ¢ TOKOM. KapTuHa NMHUNA MHIYKIMM MarHuTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, 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.

SIBneHne DIEKTPOMAarHUTHOM MHAYKUUH. [IOTOK BeKkTOpa MarHUTHOM HMHIYKLIHH.
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.
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DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [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 ANeKTPOMarHUTHOM MHIAYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nea 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepumon, wactora, amrmumrtyna u  ¢asa kosnebanuil. IlpyXMHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHui. IIpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Kone6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOrMsl MEXIYy MEXaHWYeCKMMHU U 3JEKTPOMarHUTHBIMU
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 IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

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

TexHu4eckue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYCCKUI
MasITHHK).

HaGmronenue 3atyxaromux KoJleOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

Hab6nronenue pezonanca.

11



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 31eKmMpOMAZHUMHbBLE 80JIHbL

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 snextpomaruutHO# BojHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, MpeJOMJICHHE, moysipu3anus, audpakmus, uaTepdepenuns. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX 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.

Habmroienue orpaskeHus U MpeioMIeHHUs] MEXaHUUECKUX 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 OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUN B IIIOCKOM
3epKaie.

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

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.
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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.

TexHUuecKkue YCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAsl OMNTHKA, AU(PPAKIHOHHAS
peméTka, moIspous.

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 K6AHMOGOI 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.
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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

Monens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
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.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa pagloakKTUBHOTO H3TyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

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

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaia. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBSI3M HyKJIOHOB B sizipe. 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 PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

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

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIKX YaCTHULL.

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

Pa3znen 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH
14



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

Bun 38é31H0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHBIE MPEACTABIECHUS 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.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O0o0maroniee noBTOpeHHE

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIbHOW |
TUYECKOM cdepax [esATEIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3UKHM 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 IIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCylIeCTBISETCS C YUYETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, Hay4yHBIH (pakT, rumore3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
DKCIIEPUMEHT, MOCIIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemieHNUe CUCTEMbl YpaBHEHHUI, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIWH,
MpHU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TIIOCKUX (puryp u o0bEma Te.

buonocus: snexkTpudeckue SBICHUS B JKUBOW MHpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B XWUBOW MPUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OPTraHU3MBl.

Xumusa: CTpOGHHME aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Py, (POTOChEMKA 3eMHOI
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.
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Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-meun,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.
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CBs3b ¢ BOCIUTATEIBLHON MPOrPaAMMOM IIKOJIbI

HanpasJiienue Kunacce Pazagen no Moayab (IKOJIbHBIH YPOK) Homepa
BOCIIUTAHUS nporpamme YPOKOB
(rpa:xaaHnckoe, Wi
NaTpUOTHYECKOE, TeMa
AYXOBHO- YPOKOB
HPaBCTBEHHOE)
Ilo3HaBarennHOE 10 Paznen I1. 11,19
HallpaBJICHUE Mexannka -yCTaHOBJICHUE JIOBEPUTEIIbHBIX
BOCIIUTAaHUA 10 Pasnen 1I1. OTHOILICHUN MEXIYy YYUTEIEM U €T0 33,35
MonekyspHast YYEHUKAMH, CIOCOOCTBYIOIIUX
¢usnka u MMO3UTUBHOMY BOCHPHATHIO
TCPMOAMHAMMKA ydaiumucs TpeOoBaHU U Mpochd
10 Paznen 4. YUUTENS, [PUBJICYCHUIO ux | 56,61
DNeKTpoaIuHAMHKA BHUMAaHUs K 00CyKaeMOii Ha YpOKe
uHpOpMaIlMK,  aAKTUBH3AIMH WX
11 Paszen 1. MO3HABATENILHOM 1eATeIbHOCTH; 4,9, 18
DJIEKTPOAMHAMKKA -no0yXIeHNE IIKOJILHUKOB
coOiroaaTh Ha ypoke
11 Pasnen 2. OOIIENIPUHATBIE HOPMBI TTOBEJCHUS, 32,33
Koe6amis i npaBuiia OOIIEHUS CO CTaplIUMU
(yuutenssMu) W CBEPCTHHKaMU
BOJTHEL (IKOJIHHUKAMHU), MIPUHIIUTIBI
y4eOHOMU JUCITUTUTIHBI u
11 Paznen 4. CaMOOPraHu3aluu, COIJIaCHO 51
KBanToBas YcraBa IIKOJIBI, [TpaBunam
¢busnka BHYTPEHHETO PACTIOPSAAKA IIKOJIbL;
-IIpUMEHEHNE Ha ypoke
UHTEPAKTUBHBIX  (GopM  pabOThbI

YYalIUXCS: WHTEIJIEKTYAJIbHBIX WUIP
«YMHHMKHA ¥ YMHHUI[BD», BUKTOPHUHBI,
TECTUPOBAHUE, KEHCHI,
CTUMYJIMPYIOIIMX I103HABATEIIbHYIO

MOTHUBALIHIO IIKOJIbHUKOB;
JUCKYCCUH, KOTOpbIE JA0T
y4aIuMes BO3MOKHOCTb
npuobdpecTu OIIBIT BEJICHUS
KOHCTPYKTHUBHOTO JAJIOTa;

IpynnoBoi paboThl mWiu paboThl B
napax, KOTOpbIe ydYaT MIKOJHHHKOB

KOMAaHJIHOU pabote U
B3aUMOJICHICTBUIO c JpyTUMHU
JI€TbMU;

-BKJIIOYCHHME B  YPOK  HIPOBBIX
IpoLeayp, KOTOpbIE  IIOMOTaroT

NoJJepKaTh MOTHUBAIUIO JETEeH K
MOJyYCHUIO 3HAHWM, HaJlaKUBAHUIO
MMO3UTHUBHBIX MEKITHIHOCTHBIX
OTHOIIICHHM B KJacce, IIOMOTarT
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YCTQHOBJICHHIO J0OPO’KENaTEIbHOM
atMocepsl BO  BpeMsl  ypOKa;

HUHTCJUICKTYaJIbHBIX urp,
CTUMYJIMPYIOINUX IMO3HABATCIbHYIO
MOTHBAIIUIO IIKOJBHHUKOB.

IIpenmeTHble BBITYCKH 3acelaHus
kiy6a «Yro? I'me? Korna?», Opeiin-
puHra, redMHQUKaAIMA:  KBECTHI,
UTpa-rmpoBOKAIHS, urpa-
9KCHEPUMEHT, UIpa- JEMOHCTpaLys,
UIpa-COCTA3aHMUE, JUAAKTUYECKOIO
TeaTrpa, IJie IMOJIyY€HHbIE Ha YPOKe
3HAHUSA OOBITPBIBAIOTCS B
TeaTpajibHbIX OCTAHOBKAX;
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®Pusmka» Ha YpOBHE CpeaHero oodmiero obOpasoBaHHs (0a30BbIH
YPOBEHb) JIOJDKHO OOECICUUTh IOCTHIKEHHE CIICAYIONIMX JMYHOCTHBIX, METAIPEJIMETHBIX U IPEIMETHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUs yueOHOro mnpeaMera « OU3uKa» JODKHBI OTPakaTb TOTOBHOCTh U
CHOCOOHOCTh O0YyYarOIIMXCsl PYKOBOJCTBOBATbCS CPOPMHUPOBAHHOW BHYTPEHHEH MO3MLUEH JIMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAIMid, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUH, COOTBETCTBYIOLIMX
TPaJMLIMOHHBIM IIEHHOCTSAM POCCUHCKOTO OOIIECTBA, pAacCIIMPEHHE JKU3HEHHOI'O OIbITa M  OIbITa
JeSITeIbHOCTH B IIPOLIECCE PeaIM3allii OCHOBHBIX HalpaBJIEHUI BOCIMTATENIbHON JESITEIbHOCTH, B TOM YUCIIE
B YaCTH:

1) rpaskiaHCcKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOW TMO3ZUIIMH O00YYArOIIErocsi Kak aKTHBHOTO M OTBETCTBEHHOTO WJICHA
poccHiickoro o011ecTBa;

HPUHATHE TPATULMOHHBIX O0IIEYETIOBEYECKMX TYMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECaxX IPakJaHCKOI'O OOIECTBa, y4acTBOBATh B
caMoyTIpaBJIeHHH B 00pa30BaTEIbHON OpraHN3alliy;

YMEHHE B3aMMOJEHCTBOBATh C COLMAJbHBIMH HHCTUTYTaMH B COOTBETCTBMM C HUX (QYHKUUSAMH U
Ha3HA4YCHHEM,;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM JI€ATEIBHOCTH;

2) naTPUOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUHUCKOM Irpa)1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TIOCYyJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKHUX YUYEHBIX B
obnactu (UMK U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICh HA MOPAIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JEATEIILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIero;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOILICHHE K MUPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (HU3NUECKOM
HayKe;

5) TpyaoBoro BocnuTaHus:

MHTEpEC K pa3IMyHbIM cepam NpodeccunoHaIbHOM AeATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOMH
U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oynymieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl;

TOTOBHOCTb U CITIOCOOHOCTh K 00pa30BaHHIO U caMOOOpa30BaHMIO B 00JacTU (PU3UKU HA MPOTSKEHUU
BCEH JKU3HU;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

C(OPMHUPOBAHHOCTb 3KOJIOIMUYECKON KYJbTYPbI, OCO3HAHHE IJI00AJILHOIO XapakTepa HKOJOTHYECKHUX
npo0Jem;

IJIAHUPOBAHUE U OCYILECTBICHUE [JEHUCTBUM B OKpPYXKalOLEHd Cpele Ha OCHOBE 3HAHMS LeEJIeH
YCTOMYMBOT'O Pa3BUTHS YEIIOBEUECTBA;
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pacIIMpeHye OIbITa IeSITEIbHOCTH SKOJIOTHYECKOH HAPaBICHHOCTH HA OCHOBE MMEIOLIMXCSI 3HAHUN 110
dusuke;

7) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMUPOBAHHOCTH ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
du3nyeckoil HayKu;

OCO3HAHHME IEHHOCTH HAy4YHOM JEATENIbHOCTH, TOTOBHOCTh B IPOLECCe HU3YyYEHHUS (PHU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEA0BATEIBCKYIO NESITEIbHOCTh UHANBHUYaTbHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBepPCcaJbHbIe YUeOHblIe AelicTBUS
Ba3oBble Joruyeckue AeficTBus:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTyalIU3UpOBaTh MPoOIIEMY, pacCMaTPUBAaTh €€ BCECTOPOHHE;

OIPEACIIATD LENH JEATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3UUYECKHX SIBICHUSX;

pa3pabarbIBaTh IUIAH pEHICHUS NPOOJIEeMbI € Y4YETOM aHaIHM3a HUMEIOIIUXCS MaTepUATBHBIX H
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLICHUBATh PUCKU
MOCJICACTBHUI IEATCILHOCTH;

KOOPAMHUPOBATh M BBIOJIHATH PA0OTy B YCIOBUSAX PEATBHOTO, BUPTYaJIHHOTO U KOMOWHUPOBAHHOTO
B3aMMOJECICTBHS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEN, KIIFOUEBBIMU MOHATHIMHU U METO/IaMU (PU3NYECKON HAayKU;

BJIQ/IETh HABbIKAMHU Y4Y€OHO-UCCIIEJIOBATEIbCKON M TNPOEKTHOW JESTENIbHOCTH B 00JIaCTH (U3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/AOB pelIeHHs 33ahad  (U3NYECKOro
COJIEpKaHusl, IPUMEHEHUIO PA3IMYHBIX METOA0B [TO3HAHUS;

BJIQ/IETh BUJIAMHU JIEATEIBHOCTH T10 MOJIYYEHHUIO HOBOT'O 3HAHUS, €r0 UHTEpIpEeTaIiH, TpeoOpa3oBaHUIO
Y IPUMEHEHUIO B Pa3JIMYHbIX yU€OHBIX CUTyalUsX, B TOM YUCIIE [IPU CO3/IaHUU yUEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITH [PUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJlM3MpOBaTh 3ajady, BBIABUIATh THIOTE3y €€
pelIeHUs, HAXOIUTh apryMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX YTBEPXKACHUMN, 3a/1aBaTh MapaMeTphbl U KPUTEPHH
pelIeHus;

AQHAIN3UPOBATh IOIYYEHHBIE B XOJE pEIICHHA 3aJaud pPe3yJbTaTbl, KPUTUYECKH OLIEHUBATh HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBaTh COOCTBEHHBIE 3aJ]a4ul B 00pa30BaTEIbHON AESITEIbHOCTH, B TOM YHCIIE MpU
U3Y4YEeHUU (PU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh EePEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00J1aCTh XKU3HEASATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE UJICH, IPEJIaraTb OPUTHHAJIBHBIE MIOAXOABI U PELICHHUS,

CTaBUThH MPOOJIEMBI U 33J]a4H, JOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Padorta ¢ nnopmanmeii:

BJIAJI€Th HaBbIKAaMU MOJY4YeHUs HHPOPMALUU PU3UUECKOr0 COJEPKaHUs U3 HCTOYHUKOB Pa3HbIX THUIIOB,

CaMOCTOSITEJIbHO  OCYILECTBJIATh IIOUCK, AaHAlIM3, CUCTEMAaTH3alMI0 W HMHTEPHNpEeTaluIo HH(pOpMaluu

pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;
20



OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIONIb30BaTh CpEeACTBa WH(MOPMAIMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTHMA B PpEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPTaHU3AI[MOHHBIX 3a/1a4 C COONIOACHHEM TPeOOBaHWUN SPrOHOMUKH,
TEXHUKA O€30MacHOCTH, THUTHEHBI, PECypCOCOCPEKECHUsS, TPABOBBIX M JTUYCCKHX HOPM, HOPM
nH(pOpMaIMOHHOM 0€3011aCHOCTH;

CO3/MaBaTh TEKCThI (DU3MUYECKOTO COJACPKAHHMSI B pa3Nu4HbIX (opmarax ¢ y4ETOM Ha3HAYCHUS
uH(GOpPMAIIUU U [IETIEBON ayAUTOPHH, BEIOUPAs ONTUMAIBHYIO (HOpPMY TPEICTABICHUS U BU3YAIH3AIIHH.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe J1eHCTBUSA:

OCYIICCTBIISATH OOIICHHE HA ypOKaX (PU3UKU U BO BHEYPOUHOU JEATEIHLHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JJOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHON pabOTHI,

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX AECUCTBUN C y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
KaXKJ0Ir0 WIEeHA KOJIJIEKTUBA;

MPUHUMATH L€ COBMECTHOW JI€ATEIbHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATH NEUCTBUA MO €&
JOCTHKEHUIO: COCTABIIATH IUIAH JIEHCTBUI, paclpeneisTh POiau ¢ y4€TOM MHEHHUI y4acTHHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLCHUMBATb KadCCTBO CBOCTO BKJIaAa W KaXAOTO Y4YaCTHUKA KOMAaH/Abl B O6IIII/II>1 pe3yibTaT 10
pa3paboTaHHBIM KPUTEPUSIM;

MpeasiaraTh HOBBIE MPOEKTHI, OLICHUBATh UJIEU C MO3ULUKA HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYHECCTBIATE TIO3UTUBHOC CTPATCTHUYCCKOC TMOBCACHUC B PA3JIMYHBIX CUTyallUAdX, IIPOSABIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicTBHSA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYILIECTBISATh IO3HABATENIbHYIO JEATENIBHOCTh B 00JAaCTH (PU3MKM M aCTPOHOMHH,
BBISBIISATH MPOOJIEMBI, CTABUTh U (POPMYIIUPOBATh COOCTBEHHBIE 33/auH;
CaMOCTOATENIBHO COCTAaBIATh IUIAH PELICHUS PacUYETHBIX M KadeCTBEHHBIX 3a/ad, IJIaH BBIITOJHEHMS
MPAKTHYECKON pabOThI C yUETOM UMEIOIIUXCSI pECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEATIOYTEHU;
J1aBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;
JIeNIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PELICHHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIUH B 00JaCTH (PU3UKHU, TOCTOSIHHO MOBBIIIATH
CBOM 00pa30BaTeNbHBIN U KYJIbTYpHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJLIEKT:
JIaBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCHTh KOPPEKTUBBI B JEATEIBHOCTh, OLEHUBATH COOTBETCTBUE
pE3yIbTATOB LICIISAM;
BJIAJCTh HABBIKAMU TI03HABAaTENbHOW pe(IeKCHH KaKk OCO3HAHUS COBEpUIACMBbIX JEHCTBHH U
MBICIIUTENIBHBIX IPOLECCOB, X PE3YNbTATOB U OCHOBAHMIA;
UCIIOJIb30BaTh MPUEMBI pe(IEKCUU ISl OLIEHKH CUTYallH, BEIOOpa BEPHOT'O PEIIECHUS;
YMETb OLICHUBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;
IIPUHUMATb MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;
IPUHUMATh ce0sl, TOHUMAasl CBOM HEOCTATKU U IOCTOMHCTBA;
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IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB IEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B mpouecce nocTHXKEHUST JTUYHOCTHBIX PE3YJBTATOB OCBOEHUS IPOTPaMMBl MO (M3HKE IS YPOBHS
cpenHero oobmero o0pa3oBaHHs Yy OOy4YalOIIUXCS COBEPIICHCTBYETCS OSMOIIMOHAIbHBIA HMHTEJIEKT,
npenoararomui cOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIOCOOHOCTh IMOHHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHHE, BUJIETh
HaIlpaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAaHHUSI, BKIKOYAIOLIEIO0 CaMOKOHTPOJIb, YMEHUE NPUHMMAaTh OTBETCTBEHHOCTb 3a CBOE
MOBEJIEHNE, CIIOCOOHOCTh AJANTUPOBATHCS K SMOIMOHAIBHBIM HM3MEHEHUSM M MPOSBIATH TMOKOCTH, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAlLMM, BKJIOYAIOIIEH CTPEMJICHHE K JOCTHKCHHUIO LIEJIM U YCIEXYy, OINTHUMM3M,
WHULUATUBHOCTb, YMEHHUE ACHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSHUE NPYTUX, YUUTHIBATH €TI0
IIPU OCYIIECTBIEHUN OOLIEHMSI, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAOUIMNX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHHUS C JAPYTHMH JIIOJBMH,
3a00THUTHCS, TPOSBISATH HHTEPEC U pa3peiaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K kxoHny oOyuenus B 10 kiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)kaTh
c(OPMHPOBAHHOCTh Y 00yUarOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poib U MecTo (U3UKUM B (OPMHPOBAHUU COBPEMEHHOW Hay4dHOMH
KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOM JIeATENbHOCTH JIIOIEH;

YUUTHIBaTh TPAHULBI NPUMEHEHHS U3YUYEHHBIX (QU3NYECKUX MOJENe: MaTepuaiabHas TOuKa,
UHEpLUalbHasl CUCTeMa OTCY€Ta, aOCONIOTHO TBEPAOE TEIO, MJCANbHBIA a3, MOJEIN CTPOEHHs TIa30B,
AKHUJIKOCTEH U TBEPBIX TEJI, TOUSUHBINA JIEKTPUUECKHUM 3aps IPpU pelieHnn GU3NUECKUX 3a/]1a4;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (Tpolecchl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTPOEHHUS BEIIeCTBAa U DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE JBUKEHHE, CBOOOJHOE IMaJieHHe TeJ, JBM)KEHUE [0 OKPY>KHOCTH,
UHepIUs, B3auMoAeHcTBIe Ted, Tuddy3us, OpOyHOBCKOE ABHKEHHE, CTPOCHUE KUIKOCTEH U TBEPABIX Tell,
U3MeHeHne oO0bEMa Tell MPH HarpeBaHuu (OXJIAXKJIEHHH), TEIUIOBOE paBHOBECHE, MCIIApeHUE, KOHJEHCalus,
IUIaBJIEHUE, KPUCTAJUIN3allMsl, KUTIEHHE, BIa)KHOCTh BO3/lyXa, MOBBIIICHNE JaBJIE€HUS ra3a Ipy €ro HarpeBaHUuu
B 3aKpbITOM COCYJ€, CBSI3b MEXJy IapaMeTpaMH COCTOSHHS Ta3a B H30NPOLECCaX, DJIEKTpU3aLUs Tell,
B3aMMOJENCTBHE 3aps/I0B;

ONUCBHIBATh MEXAaHUYECKOE JBIDKEHHE, HCHOIb3yd (U3MUECKHEe BEJIWYMHBI: KOOpAUHATA, IWYTh,
nepeMelleHre, CKOpPOCTh, YCKOpPEHHME, Macca Tela, CHiIa, HMIYJIbC Tesa, KUHETHYecKas »Heprus,
NOTEHLMaJIbHAsl JHEPrus, MexXxaHudeckas paboTa, MeXaHW4ecKash MOUIHOCTh; MpPH ONHCAHUM MPaBHIBHO
TPaKTOBaTh (PM3UUYECKUIN CMBICI HCIIOJIb3YEMBIX BEMUMH, UX 0003HAYECHUS U €JMHULIBI, HAXOAUTH (DOPMYIIBI,
CBSI3bIBAOIIME TAHHYIO (PU3NYECKYIO BEJINYMHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yUEHHBIE TEIJIOBbIE CBOWCTBA TeNl M TEIUIOBBIE SBJIEHUS, MCIONB3Yys (U3HUECcKue
BEJIMYMHBL: IaBJICHUE Ta3a, TEMIIEpaTypa, CPEIHsS KHHETUYECKas YHEPTUs Xa0TUUECKOTO JABMXKEHUS MOJIEKYJI,
CpEIHEKBAJIpaTU4YHAsE CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSAS OHHeprus, pabora rasa,
KOO(QUIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JBHraTess; MpH OINUCAaHUM MPaBHIBHO TPAKTOBATh
(GU3M4eCKUil CMBICH MCIOJIB3YEMBbIX BEJIUYMH, HMX OO0O03HAUYE€HUS U EAMHUIBI, HaXOAUThb (OPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PM3NYECKYIO BEIMYMHY C APYTUMH BETHMUUHAM;
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ONKCHIBATh W3YYCHHbIE AJIEKTPUYECKUE CBOICTBA BEIIECTBA M JJIEKTPUYECKHE SIBICHMS (TIPOLIECCHI),
UCTIONB3Ysl (pU3MUECKUE BENUYMHBL: DJCKTPUUYECKUN 3apsijl, SJIEKTPUYECKOE I0JIe, HANpsHKEHHOCTH IO,
NOTEHIMAJ, PAa3HOCTh TOTCHIMAIOB; MPH ONHCAHUM NPABWIBHO TPAKTOBaTh (U3WYECKUNA CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS M EIUHUIBI, YKa3blBaTb (POPMYJIbL, CBSI3bIBAIOIIME JIAHHYIO
buznYeCcKyI0 BEIMYUHY C IPYTUMU BEIMYUHAMU;

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, UCHOJIB3YsS (pU3MuecKhe 3aKOHBI W MPUHIUIIGL:
3aKOH BceMupHOro Tsarorenus, I, II u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUH, 3aKOH
COXpAHEHHUs HUMITYJIbCa, MPUHLHII CYNEPHO3UIUU CHWJI, NPHUHIMI PAaBHOIPABUS HHEPLUUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHUIO0 CTPOEHHUS BEUIECTBA, T[a30BbIE 3aKOHBI, CBA3b CpEIHEH
KMHETHYECKOM JHEPruu TEIJIOBOTO JBMKEHHUS MOJEKYJ C a0COJIIOTHOM TEeMIepaTypou, IMEpBbIA 3aKOH
TEPMOJMHAMMUKH, 3aKOH COXPAaHEHHs DJJIEKTPUYECKOrO 3apsna, 3akoH KyloHa, mpu 5TOM pas3inyarb
CIOBecHYI0 (OPMYIHMPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIpaXKEHHE M YCIOBUS (TpaHHIlbl, 00IacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMITBI ICHCTBHS MAalIMH, IPUOOPOB U TEXHUUYECKUX YCTPOWCTB; pa3uvaTh
YCIIOBHS UX 0€30IMaCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

BBITMIOJHATH KCHEPUMEHTHI 10 MCCIEAOBAHUI0 (PU3NYECKUX SBIICHUN U MPOIECCOB C MCIOJIb30BAHUEM
OpsIMBIX M KOCBEHHBIX H3MEPEHHH, Mpu 3TOM (HOpMyIHpoBaTh MpobdiieMy/3afady M TUIOTE3y y4eOHOTo
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHUS, IPOBOJAMUTD OMBIT H (JOPMYIUPOBATH
BBIBO/IbI;

OCYHIECTBIISITh MPSIMbIE M KOCBEHHBIE H3MEpPEeHHUs (UINYECKUX BEIMYUH, HPU ITOM BBIOHpATh
ONITUMAJIbHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHMIA;

MCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMU BETUYMHAMHU C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH,
IPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYYEHHOW 3aBUCHUMOCTH (DU3HUECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, A€1aTh BBIBOABI 110 pe3yJibTaTaM UCCIeI0BaHUS;

coOmoiaTh MpaBuia O€30MacHOro TpyJAa NpU TMPOBEICHUM HCCIEIOBAaHMM B paMKax ydeOHOro
SKCIIEPUMEHTA, Y4eOHO-HCCIIeI0BaTENbCKOW M IPOEKTHOM JEeSTENbHOCTH C UCIOJIb30BaHUEM H3MEPUTENIbHBIX
YCTPOWCTB U TAOOPATOPHOTO 000PYIOBAHMS;

pelaTh pacu€THbIE 33JJa4 C SIBHO 33JJaHHOH (PU3NUECKOI MOJIeNbI0, UCTIONb3Ys (PU3HUECKUE 3aKOHBI U
NPUHIUIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a7aydl BBIOMpaTh (PU3NYECKYIO MOJENb, BBLACIATH (PU3NUECKUE
BEJIMYMHBI U (POpMyJbl, HEOOXOAUMBIE A €€ pelleHMs], MPOBOJUTH Pacu€Thl U OLCHUBATh PEATbHOCTh
MOJTy4YE€HHOT0 3Ha4YeHUs (PU3UUECKOI BEIMYMHBL;

pelaTh KaueCTBEHHBIE 3a]a4i: BBICTPAUBATh JIOTUYECKH HEIIPOTUBOPEUYMBYIO LIETIOYKY PACCYKICHUN C
OTIOpPOi Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBICHUS;

UCIOJIb30BaTh TPHU pPEIIEHUH Y4eOHBIX 3a/Jad COBpPEMEHHble MH(GOPMAIMOHHBIE TEXHOJOTHM MJIs
MOKMCKa, CTPYKTYpPUPOBAHMs, WHTEPIpPETallMM U TPEACTaBIECHUsS Y4YeOHOW U  Hay4HO-TOIMYJISPHOM
UHPOpPMAlLIMK, TOJNYYeHHOW U3 pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH AaHAJIM3HPOBATH MOIyYaeMYIO
UH(OPMALINIO;

NPUBOJIUTH MPHUMEPHl BKIAAa POCCHICKUX M 3apyOexHBIX YUEHBIX-(U3MKOB B Ppa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHUS 10 (u3MKe B TIOBCEAHEBHOW JKM3HM M oOecreueHust
0€30MaCHOCTH IIpU OOpAIIEHUU ¢ IPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMU, /Ul COXPAaHEHUS 3[J0POBbI U
COOJIOZICHHSI HOPM SKOJIOTMYECKOT0 TIOBEIECHUS B OKpY KaloIlel cpee;

paboTaTh B IpyIIEe C BBHIIOJHEHWEM DPA3JIMYHBIX COLUMAIBHBIX POJIEH, MIaHUPOBaTh padOTy TPYIIIIHI,
palMoHaNbHO pacHpeAesaTh O0sS3aHHOCTH U IUIAHMPOBATH JEATENFHOCTh B HECTAHAAPTHBIX CHUTYAalUsX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KaXKJIOI0 U3 YYACTHUKOB IPYIIIBI B pEIIEHUE pacCMaTpUBAEMO MPOOIEMBI.
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K koniy oOyuenust B 11 kJacce mpenMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y 00YUAIOIINXCS YMEHUI:

JIEMOHCTPHPOBATh HA TpUMEpax poib U MecTo (UMK B (OPMHPOBAHUU COBPEMEHHOW HAYYHOMH
KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH W TEXHOJIOTHH, B MPAKTUYECKOH ICATEIBHOCTU IIOICH,
IIEJIOCTHOCTh ¥ €JMHCTBO (DU3MYECKON KapTUHBI MHPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJENCH: TOUSUHBIH SJICKTPUUECKUN 3apsi,
JIy4 CBCTa, TOYEYHBIM HCTOYHUK CBCTAa, AACpHAsd MOJCJIb aTOMAd, HYKJIOHHAad MOZACIbL aTOMHOI'0O sApa IpHu
pemeHnH HU3NICCKHX 3a/1a4;

pacrio3HaBaTh (uU3MUECKUE SBJICHUS (TMPOLECCH])) H  OOBSACHATHP KX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAHTOBOW (DPU3UKU: DIEKTPUUYECKAs MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUECKOE,
MardmuTHOC I[eﬁCTBPIﬂ TOKa, B3aHMOZ[€I>iCTBPIe MAarHuToOB, 3JICKTPOMAaruuTHasd HHAYKIHA, HeﬁCTBHe MarduTHOI'O
NOJs HAa TPOBOJHUK C TOKOM M JBHXKYIIMHCS 3apsi, O3JCKTPOMAarHUTHbIC KOJEOAaHUS W BOJIHBI,
NPSMOJIMHEHHOE pPAacCIpOCTPAHCHUE CBETa, OTPAXKCHHUE, NpenomiieHue, uHTepdepeHuus, audpakmus u
HOJISIpU3alusl CBeTa, AMcIepcus cBera, (ortoanekrpuueckuii d¢dext (poTorddexT), cBeToBoe naBiIeHHE,
BO3HMKHOBEHHE JIMHEHYIATOTO CIICKTpa aToMa Boaopoaa, CCTCCTBCHHAA U UCKYCCTBCHHAA paJUOAKTUBHOCTD,

OIKCHIBATh U3yUCHHBIC CBOMCTBA BEIIECTBA (IJICKTPUUCCKHUE, MATHUTHBIC, ONITUYECKUE, JICKTPUICCKYIO
NPOBOJIUMOCTh PA3JIUYHBIX CpPEA) M SJICKTPOMArHUTHBIC SIBICHHS (IIPOIECCHI), UCIOJIB3YsS (PHU3UUYCCKUE
BEJIMYMHBL: JIEKTPUUECKUH 3aps, CHIIa TOKA, IEKTPHUECKOE HANPSHKEHUE, IIEKTPUYECKOE COIPOTHBIICHHE,
PA3HOCTH NOTCHIHAJIOB, SJICKTPOABUIKYIIIAA CHJIa, pa60Ta TOKA, MHAYKIUA MAarHUTHOTO I10JIdA, CHUJIa AMHepa,
cuia JIopeHna, MHIyKTHBHOCTD KaTYIIKH, SHEPTHsI JIEKTPUYECKOTO U MArHUTHOTO TOJICH, TIEPHOJ] M 4acTOTa
KoJIeOaHUH B KOJIeOaTeIbHOM KOHTYpE, 3apsi/l U CUjla TOKa B MPOLECCE FApMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosneOaHul, (POKyCHOE paccTOsIHHME W OINTHYecKass cujaa JMH3bl, IPU ONHUCAHUU TPABUIBHO TPAKTOBAThH
(1)1/13H‘~I€CKPII>1 CMBICJI HCIOJB3YCMbIX BCIWYUH, HUX o0o3HauyeHuss u CAVMHUIBI, YKa3bIBaTb (i)OpMYIII)I,
CBSI3bIBAOIME JAHHYIO (PU3NYECKYIO BEJINYMHY C APYTUMH BETMUUHAMU;

OTHCBIBATh N3yUYEHHBIE KBAHTOBBIE SIBIICHUS M MPOLIECCHI, UCIIOIB3YS (PU3NUYECKHE BEIUYHHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHs U UMITYJIbC (OTOHA, IEPUO]I MTOJTypacnaia,
OHCPIruAa CBA3HM aTOMHBIX AACP, IIPHU OMHUCAHUU IPABUJIBHO TPAaKTOBATH (1)H3H‘-I€CKI/II>1 CMBICJI HUCIIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYCHUS U €AWHUIIBI, YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUIHHY
C IPYyTUMH BETMYMHAMH, BEIYUCIISATh 3HAUCHNE (PU3NYECKON BEIMUYNHBI;

AHAJIM3UPOBATH (1)H31/I‘~IGCKI/I€ mponecCol U ABJICHUSA, HCIIOJIB3YS (1)I/I3I/I‘ICCKI/IG 3aKOHBI W HPHUHLOUIIBI:
3akoH OMma, 3aKOHBI IOCIIEOBATEIHLHOTO W TMApaJLICNIbHOTO COCIWHEHHs IMPOBOJHUKOB, 3aKoH JIKoyms—
JleHua, 3aKOH 3JEKTPOMArHUTHOW MHIYKIMH, 3aKOH NPSMOJIMHEHHOTO paclpOCTpaHEHHs CBETa, 3aKOHBI
OTpaKEHHsI CBETa, 3aKOHBI IPEJIOMIICHHsS CBeTa, ypaBHeHHME OiHIITeHHa a1 (oTorddekTa, 3aKoH
COXpaHEHHS SHEPTHH, 3aKOH COXpPAaHEHHsS WMITYJIbCa, 3aKOH COXPAHEHHUs AJIEKTPHUYECKOTO 3apsaa, 3aKOH
COXpaHEHHsST MacCOBOTO YHCIA, MOCTYNaThl bopa, 3aKOH paJiMOaKTHBHOTO pacraja, MpU STOM pa3iiudaTh
CJIOBECHYIO0 (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTW4YecKoe BBIpaKEHHE W YCJIOBUS (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH;

OMpECACIIATh HAIIPABJICHUE BEKTOPAa HHAYKIHU MAariHuTHOI'O IMOJIA IMPOBOAHUKA C TOKOM, CHUJIbI AMHepa u
cunel JIopeHiia;

CTPOUTH M ONHCHIBATh N300pa’keHNe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITIOJIHATL SKCIICPUMCHTEI IO UCCIICAOBAHUTIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U mponeccoB € UCIIOJIb30BaHUCM
NPSIMBIX M KOCBEHHBIX H3MEPEHUM: TpPH 3TOM (POpMYIHpPOBATH MpoOJeMy/3afady W THUIIOTE3y y4eOHOTO
IKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH
BBIBOJbI;

OCYHICCTBJIATL MNPSAMBIC W KOCBCHHBIC H3MCPCHHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH, IpHU OSTOM BBIGI/IpaTB
ONITUMAITLHBIN CIIOCO0 M3MEPEHHUS U HCIIOJIb30BaTh U3BECTHBIE METO/IBI OIICHKH TOTPEIIHOCTEH H3MEPEHHIA;

24



MCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HUCIIOJIb30BAHUEM MPSAMBIX U3MEPEHHM: MPHU 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YyJbTAThl MOTYYCHHONW 3aBUCUMOCTU (U3UYECKUX BEIMYMH B
BUJIE Ta0HIl U TpadUKOB, AeTaTh BBIBOIBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOnrofarh mpaBuia O€30MacCHOrO Tpyda MpU TNPOBEACHUM HCCIEIOBAaHUI B paMKax ydeOHOro
JKCIIEPUMEHTA, Y4eOHO-HCCIIeI0BATENbCKOW M MIPOEKTHOM JesTeIbHOCTU C UCIOJIb30BaHUEM W3MEPUTEIIbHBIX
YCTPOMCTB U J1a00OPaTOPHOTO 00OPYIOBAHMUS;

peliaTh pacu€THbIC 337291 C SIBHO 33JJaHHOW (PM3UYECKON MOJICINBIO, UCIONB3Ys (PU3HUECKUE 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHajlK3a YCIIOBUS 33/Jayd BbIOMpaATh (PU3MUECKYI0 MOJEINb, BBIACNATH (PU3NYECKUE
BEJIMYMHBI U (POpMysbl, HEOOXOAMMBIE A €€ pelleHHs], MPOBOJUTH Pacu€Thl U OICHUBATh PEATbHOCTh
MOJTyYEHHOTO 3HAYCHUsT (PU3HUECKOMN BEIIMINHBL;

peniaTh KaueCTBEHHBIC 3a/1a4M: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHUBYIO LIETIOUKY PACCYKICHUM C
OTOPOY HA U3yUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS;

UCIIONIb30BaTh MPHU PEIICHUH YYeOHBIX 3a/ad COBpEeMEHHble HH(GOPMAIMOHHBIE TEXHOJOTHH MJIs
MOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAIIMA W TIPEACTABICHUS Y4YeOHOH ¥  HAy4HO-TIOMYJISIPHOM
uH(pOpMAIIMK, TIOJYYCHHOW W3 pa3MYHbIX MCTOYHHUKOB, KPHUTHYCCKH aHAIM3UPOBATH IMOIyYaeMYO
uHpopmaruio;

OOBSACHATH MPUHIIUIBI JSHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3IU4aTh YCIOBUS UX
0€30MacHOTO UCIOJIb30BAHUS B IOBCETHEBHOW KU3HH;

MPUBOJUTH TIPUMEPHI BKJIAJla POCCHHUCKHUX W 3apyOC)KHBIX YUYEHBIX-(QU3UKOB B PA3BUTHEC HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHWE 3HaHUs MO0 (U3MKE B TOBCEJHEBHOW KHU3HU M OOecTeueHus
0€30MacHOCTH MpU OOpaIeHuH ¢ TPUOOpPaMU M TEXHUYECKUMH YCTPOMCTBAMHU, /Ui COXPAHEHUS 370POBbS U
cOOIIOICHHSI HOPM SKOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOILIEH Cpefe;

paboTaTh B TpyIIE C BBIIOJHEHWEM DPA3IUYHBIX COIUMANBHBIX POJEH, MIaHHUPOBaTh pabOTy TPYIIIIHI,
palyoHaIbHO paclpeneisaTh OO0sI3aHHOCTH M IJIAHHPOBATh JEATENbHOCTh B HECTAHAAPTHBIX CUTYAIlHSX,
aJICKBaTHO OIIEHMBATH BKJIAJ KAXJJIOT0 U3 YYACTHUKOB IPYIIHI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. DPUSUKA U METOJAbI HAYYHOI'O IIO3HAHUA
1.1 duzuka 1 MeToAbI HAYYHOT'O MO3HAHUS 2 bubmmorexa [OK
' a y https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa [OK
' https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hlunavimica 7 https://m.edsoo.ru/7{41bf72
2.3 3aKOHBI COXpPAaHEHUS B MEXAHUKE 6 1 1 bubmorexa [TOK
’ p https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 O 10 1
CHOBRI TEPHOMEHAMIEH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmnorexa [JOK

®a3oBbIC nepexoabl
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Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 1
DueKTpoCTatitia 0 https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK
’ pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoabnbsie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nosje. DJIeKTpOMarHuTHas 1 | 3 bubmmorexa [IOK
' WHYKIHS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 9 | bubnnorexa [HOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U 3J1€KTPOMArHUTHBIE 5 | bubnnorexa [HOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
23 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuorexa [JOK
) OTHOCHUTEIILHOCTH https://m.edsoo.ru/7{41c97¢
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. bubnuorexa [IOK
4.1 JIEMEHTHI KBAHTOBOU OIITUKH 6
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bubmuorexa [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7{f41c97¢
bubmuoreka [JOK
4. A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 15

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Wroro no pasaeny 7
Paznen 6 OBOBHIAIOLIEE MIOBTOPEHUE
bubnnoreka [JOK
6.1 Obobuiaromee nosropene 4 https://m.edsg)?ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne Cpoxku
Tema YpoOKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘IGCKI/Ie 06pa3OBaTeJII>HI>Ie
n/n Bcero NPOBeACHUSA
padoTbI padoTbI pecypcbl
®dusnka — HayKa 0 IPUPOJIC. BuGmiorexa LIOK

! Hayrbie METOAEI O3HAHHS ! 1 Henens https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETr0 MUpPa
Ponb u mecTo pusuku B
($hopMHPOBaHUH COBPEMEHHOMN BuGmmorexa LOK

2 HayHOH KApTHIIbI MHPa, B 1 https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JACSITEITLHOCTH | Heens
Toien
MexaHn4ecKoe JIBUKCHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenenue, 2 Henens https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE

4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 2 Hemens bubnuoreka [IOK
IBHKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE | 3 Henens bubnnorexka [JOK
NPSIMOJIMHEIHOE ABM)KEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue | 3 Henens bubnunoreka [JOK
CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBHKEHHE. Butmorexa LIOK

! JIBIDKEHHE MATCPHATEHOH TOHKH ! 4 nenens https://m.edsoo.ru/ff0c3ada

10 OKPY’KHOCTHU
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[IpuHLIHAII OTHOCUTENBHOCTH

bubmuoreka [JOK

PeaktuBHOE ABMKEHHE

32

8 I'anmunes. HepumManbHbIE CHCTEMBI
P Hv 4 Hepens https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. [lpunnun
9 CyIepIo3uiuu cuil. Bropoii 3akox bubnmoreka [JOK
HeroToHa s MarepuanbHOM 5 https://m.edsoo.ru/ff0c3be8
Henens
TOYKHU
10 Tperuii 3akoH HeroToHa 11 5 Henenst bubmuorexa [JOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOI'O TSATOTEHHS.
1 C P 0 bubmuorexa [JOK
wia TsokecTH. IlepBas
P 6 nenens https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec 6 Hexens bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment
TpeHust. Cuiia COpoOTUBIICHUS PU bubnnoreka [JOK
13
JIBIKEHUHU TeJIAa B )KUIKOCTH HIIN 7 https://m.edsoo.ru/ff0c3{76
Heaens
rase
[TocTynarenbHOE U BpaliaTelbHOE
BI>KEHHE a0COJIFOTHO TBEPIOTO
A PA bu6mmoreka [IOK
14 tena. MomenT cuibl. I1neuo cuibl.
. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUs TBEPIOTO 7
Heaens
Tela
NMitynsc MaTepralbHON TOYKH,
CHCTEMBI MAaTEPUATILHBIX TOYEK.
s o o P - Bu6miorexa [OK
MITYJIEC CHJIBI. 3aKOH
4 https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbCA. g
Heaens
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16

17

18

19

20

21

PabGoTa 1 MOIIHOCTB CHUJIBL.
Kunernyeckas sneprus
MaTepuaibHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW
SHEPrUuu

[TorennmanesHas 3HEPrUsl.
[ToTeHumanbHas FHEPrus ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[loTeHuumanbpHas SHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

ITorenumanbHbie 1
HENoTeHUUaIbHbIe cuiibl. CBA3b
paboThl HEMOTEHIUATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u paboThI
CHJIBI C U3MEHEHUEM
MEXaHMYECKOW YHEPTUH TeJla Ha
pUMepe PacTsHKEHUS] pE3UHOBOTO
KTyTay

KonTpomnpHas pabota mo Teme
«Kunemaruka. /[nunamuka. 3akoHbI
COXpaHEHHUS B MEXaHUKE)

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TE€OpUHU. bpOyHOBCKOE ABMKEHHUE.
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8 Hemens

9 Henmens

9 nenens

10 Henens

10 Hemensa

11 senens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2
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Huddysus

22

23

24

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Mopenu cTpoeHust
ra3oB, )KUJAKOCTEH U TBEPABIX TEI

Macca mounekyin. KonudectBo
BemlecTBa. [locrosuHas ABoraapo
TennoBoe paBHOBECHE.

Temneparypa u e€ U3MepeHue.
[IIxama remneparyp Llenscus

11 Hemensa

12 Henens

12 Henens

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

13 Hemensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTHUU ABHUKCHUA MOJICKYIJI.
YpaBHenue Menpeneena-
Knaneiipona

13 Henens

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbpToHa. ['a30BbIe 3aKOHBI

14 Henens

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
pa3pekeHHOTr0 raza»

14 Henens

29

30

W3omporiecchl B MIcaTbHOM Ta3e U
uXx rpapuUecKoe MpeaCTaBICHHE
BHyTpeHHsIst sHEpTrHSs
TEPMOJIMHAMHYECKOW CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHSL.

15 Henens

15 Henmena

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

bubnmoreka [JOK
https://m.edsoo.ru/ff0c5952
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KonudectBo Temnote! u padoTa.
BHyTpeHHsIst SHeprus
OJTHOATOMHOTO HJICAJIbHOT'O ra3a

bubmuorexa [JOK
31 B 16 nenens
FARL TEIonepenat https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTD
10 BemecTBa. KonmuecTBo TEIIOTHI bu6mmoreka [IOK
npu Terionepenayde. AauadaTHbIN 16 Henens https://m.edsoo.ru/ff0c5¢c36
mpoiiecc
1 [TepBbIii 3aKOH TEPMOJUHAMUKHU U 17 Hexens bubnnoreka [JOK
€ro NMPUMEHEHHE K U30IpolieccaM https://m.edsoo.ru/ff0cSefc
Heo06
w | Ao e
pHpoze. BTop 17 nenens https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunnun nevicreus u KII1/ 18 Hemens bu6mmoreka [IOK
TETIJIOBOM MAaIlluHbBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{ 18 nenens
37 DKOJIOTHYECKUE TTPOOIEMBI 19 Hexenst
TETUIOHEPTETHKU
0606 7
38 «M(szlf KJ)ITH;aEII I:;I/II;I/IKa OcHoOBBI bubmorexa HOK
YIp ’ 19 nenenst https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKIY
K 0
39 «131111?2?122 (;I::I/Irl[((; T(e)l\zEOBH bubnmorexa HOK
YIAp ’ 20 nenens https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooGpa3oBanre U KOHIEHCAITUSA. 20 Hexenst bubnmuotexa [JOK

Hcnapenue u KAreHue

https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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https://m.edsoo.ru/ff0c63b6

AOCONOTHASA U OTHOCUTEIbHAS

bubmuoreka [JOK
4l BIAAHOCTE BOSAYXA. 21 uenens https://m.edsoo.ru/ff0c64d8
Hacepiuennsiii nap
TBépnoe Teno. Kpucramnmueckue
U aMop(dHbIE Tesa. AHU3OTPOIIHUS Butmorexa LIOK
42 CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/f0c650
kpucramibl. COBpeMEHHBIE 21 Heens o '
MaTepHabl
[InaBneHne U KpUCTAIUTH3ALINS. Butnorexa LOK
43 VY nenbHas TEmoTa IJIaBICHHUS. 22 Henens https://m.edsoo.ru/f0c6708
CyOmmmarust
29 bubmuorexa [JOK
44 VYpaBHeHME TEII0BOro OagaHca HEACA https://m.edsoo.ru/fR0C6820
OneKkTpu3anus Tei. BuGnorexa LIOK
45 JeKTpuHeckHil sapan. Jlpa B 23 nepens https://m.edsoo.ru/ff0c6bec
JNEKTPUUECKUX 3apsi/IoB
[IpoBoHUKH, TUATIEKTPUKH U
46 MOJIyIIPOBOIHUKH. 3aKOH bubnuoreka [IOK
COXPaHEHHMS IEKTPUUECKOTO 23 Henens https://m.edsoo.ru/ff0c6bec
3apsja
B3aumopeiictBue 3apsiioB. 3aKoH BuGmorexa LIOK
47 Kysona. Touersri 24 uenens https://m.edsoo.ru/ff0c6ced
ANIEKTPUUECKU 3apsia
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nosist. [IprHIMN cynepnosunun bubnnoreka [JOK
JEeKTpUYECKUX nosen. JInnum 24 nenens https://m.edsoo.ru/ff0c6d{2

HANPSHKEHHOCTH
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6df2

49

Pabota cui anekTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
[IOTEHIAAIIOB

25 menens

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6100

50

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaSI MIpOHUITACMOCTb

25 menens

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

52

OnexrpoéMkocTs. Konnencarop

DNEeKTPOEMKOCTH TJIOCKOTO
KOHJEHCAaTOpa. JHEPTus
3apsHKEHHOT0 KOHJEHCATopa

26 uenens

26 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabota
"M3MmepeHue 3eKTPOEMKOCTH
KoHieHcaTopa"

27 uenens

54

[IpuHuI nelcTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
arapara, CTpyMHOr0 IIpHHTEpa.
DneKTpocTaTHIeCcKast 3allnTa.
3a3eMiIeHHE 3JIEKTPONPUOOPOB

27 Henens

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBanud. [locTOSTHHBIN
ToK. Cuna toka. HanpsixeHnue.
Conpotusnenue. 3akoH Oma st
y4acTKa [enu

28 Henens

56

ITocaemoBarensHOE,
napajielbHOe, CMEIIaHHOE
COCIIMHEHUE TPOBOHUKOB.
JlaGopatopHas pabora «3yuenue

37

0.5

28 Henensa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7410



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

CMEIIaHHOTO COEIMHEHUS
PE3UCTOPOBY

57

58

PaGota u momrHOCTH
AJIEKTPUUECKOT0 TOKA. 3aKOH
[xoyns-Jlenna

3axoH Oma i1 MOJIHOU

(3aMKHYTOM ) 2JICKTPUUECKOU IICTIH.

Kopotkoe 3aMbIkanue.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

29 menens

29 uenens

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHbIiil ypok. KonTposiabHas

pabora o Teme

" "
DnexTpoauHamMuka' /

Bcepoccuiickas npoBepoyHas

pabota

30 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«DneKTpoAMHAMUKAY /
Bcepoccuiickas npoBepoyHas
paborta

30 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTD
TBEP/IBIX METAIIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
TEMIIePaTypHI.
CBepXIpoBOIUMOCTh

31 Hemensa

62

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB

31 menens
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https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

[ToxynpoBoaHukH, uxX
COOCTBEHHAs U IIPUMECHast

B bu6mmoreka [IOK

63 HpOBOAHMOCTS. CBOHCTBA p—- ! https://m.edsoo.ru/ff0c84ae
nepexoja. [loaynpoBogHIKOBBIE 32 Henens
IPUOOPHI
DNEKTPUYECKHUI TOK B pPaCTBOPAX H

64 paciuiaBax 3JE€KTPOJIUTOB. | bubmuorexa [JOK
DIIEKTPOTUTHIECKAs 32 Henens https://m.edsoo.ru/ff0c82ba
JUCCOLIMAIUS. DIEKTPOIIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosiTeTbHbIN U 1 bubnuorexa [JOK
HECaMOCTOSITCIIBHBINA pa3psi/l. 33 Henens https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKTpuuecKue Npudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bubnnorexa [HOK
npuMmeHnenue. [IpaBuna TexHukn 33 Henens https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbHas padbora no teme

67 «Inexktpocraruka. [TocToIHHBIN | bubnuoteka [JOK
aneKTpuieckuit Tok. Toku B 34 nenens https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX CPEIax»

68 O6o06maromuii ypok mo remMam 10 | 34 nenens bu6mmoreka [IOK
KJjlacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

Ne
n/n

Tema ypoka

IlocTosTHHBIE MAarHUTEI K UX
B3auMoOJcicTBHE. MarHUTHOE
nosie. Bextop MarHuTHOM
WHAYKUUU. JIMHAM MarHUTHOM
WHIY KU

MaruuTHO€ 10Jie MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
B3aumopeiicTBrue npoBOJHUKOB C
TOKOM

JlaboparopHas padota «3yuenue
MarHMTHOTO TIOJISl KaTyIIKH C
TOKOM»

JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlaGoparopHas pabota
«HccnenoBanue AeUCTBUS
MOCTOSIHHOTO MarHMWTa Ha paMKy C
TOKOM

JleficTBe MarHUTHOTO MOJIS Ha
JBHKYILYIOCS 3apSKEHHY IO
yactuily. Cuna Jlopenna. Pabota
cunel JlopeHa

BHGKTPOMaFHI/ITHaSI WMHAYKOUA.

KoaunuyecTBO 4acosB

Bcero
padoThI

KoHnTpoJubHbie

IIpakTHYeckue
padoThI

Cpoxu
NpoBe/IeHUs

1 Henensa

1 Henensa

2 "Henens

2 "Henens

3 Henens

3 Henens

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubnmoreka [JOK
https://m.edsoo.ru/ff0c9d{4
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

IToTOoK BEKTOpa MarHUTHOM
unaykuu. 9J1C unayknuu. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMHU
®dapanes

Jlaboparopuas pabota
«UccnenoBaHue SBiacHUS
AJIEKTPOMArHUTHOW MHTYKIIHI)

4 yenens

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTB. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIUHU. DHEPIrust
MarHUTHOTO TIOJISl KaTyIIIKH C
TOKOM. DIIEKTPOMAarHUTHOE T0JIe

4 yenens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHmTHI,
9JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
MHyKIHOHHAs I1eYb

5 Henens

10

O606maronuii ypok «MarautHoe
nosie. DJIeKTPOMarHuTHast
HUHIAYKOUA»

5 Hegens

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cabg82

11

12

KonTponbhas padota no teme
«MaruutHoOe nose.
SHGKTPOMaFHI/ITHaSI UHAYKOUS»

CB00o/1HBIE MEXaHNUECKUE
Kosebanus. ['apMoHHUeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.

6 Henens

6 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

[IpeBpamienue 3eprun

13

JlaGopaTopHas paboTta
«HccnenoBanre 3aBUCUMOCTH
MepHojIa MaJbIX KOJICOaHHIA rpy3a
HA HUTH OT JUTMHBI HUTH U MaCChl
rpy3a»

7 Hepnens

14

KonebaTenbpHbIi KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJ1e0aHus B UA€aJIbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHaIOTHS MEXKIY MEXaHHYECKUMU
Y DJIEKTPOMArHUTHBIMU
KoJe0aHusIMU

7 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXPAaHCHUA SHCPIrUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpe

8 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBienue o 3aTyXarOUIMX
KoseOaHusx. BeIHyX1eHHBIE
MEXaHUYECKUe KoJIeOaHmsl.
Pesonanc. BeinyxaeHHbIe
AJIEKTPOMarHuTHbIE KoieOaHus

8 Henmens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepemMeHHBIH TOK.
CunycouanbHBIN TepEeMEHHbBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHNUE CHUIIbI
TOKa U HaIpsKEHUS

9 "Henena

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBozactso,

42
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

nepeaaya u norpedieHue
AIIEKTPUIECKON SHEPTUH

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUH 3JIEKTpoIiepesad

10 genena

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJCTBE IEKTPOIHEPIUHU.
KynbTypa ncnosb3oBanus
3JIEKTPOSHEPTUHU B OBCEIHEBHOM
KU3HU

10 genensa

21

MexaHnuecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipoCcTpaHEHHS U
JuiiHa BOJIHEL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

11 genensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

23

24

3Byk. CkopocTh 3ByKa. ' poMKOCTB
3ByKa. Bricota ToHa. TemOp 3ByKa

ONEKTPOMAarHUTHBIE BOJIHBI, UX
cBOMCTBa U cKOpocTh. [IIkana
3JIEKTPOMArHUTHBIX BOJIH

[IpuHIMIIBI paTHOCBA3U U
TeneBueHus. Passurue cpencrs
cBA3U. Paguonokanus

11 menens

12 wenens

12 menens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

25

26

Kontponbras padora «Konebanus
1 BOJIHBD)

[IpssMonuneiHoe
pacnpoCTpaHEHUE CBETA B

13 nenens

13 genensa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc68

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350
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oHOpoaHOM cpene. Toueunbli
UCTOYHUK cBeTa. JIyu cBeTa

OTtpaxkenue cBeTa. 3aKOHbI

27 oTpaxkeHus ceta. [loctpoenue brbmiorexa IOK
14 menens https://m.edsoo.ru/ff0cd4e0

M300paKeHUH B TNIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe

)3 BHYTPEHHEE OTpaKEHUE. bubmuorexa [JOK
[IpenenbHBIN Yroi MOJIHOTO 14 Henens https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPAKECHUS
JlaGoparopHnas pabota BuGmorexa LOK

29 «/smeperine nokasare 15 Henerst https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa)»
JInnzel. [locTpoenue

30 n3o0paxenuii B muuze. opmyna bubnnoreka [JOK
TOHKOM JIMH3bI. Y BEJIMUYECHUE 15 Henens https://m.edsoo.ru/ff0cddle
JTUH3bI
JlaboparopHnast pabota

31 «HccnenoBaHue cBOMCTB 16 Henens
M300paXeHUI B TUH3AX)
Hucnepcus cera. CoxxHBIN

10 cocrtaB Oemnoro ceera. [[Ber.
JlaboparopHnast pabota 16 Hexens
«Habnronenue qucnepcuu cBeTa»
WnTepdepennus crerta. BuGmorexa LIOK

33 Huparcii caeta. . 17 nenens https://m.edsoo.ru/ff0ced22
JudpakionHas pemeTka

34 ITonepedHOCTH CBETOBBIX BOJIH. 17 Henens bubnuorexa [IOK

HOJ’IHpI/BaHI/IS{ CBCTa

https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cd7f6
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35

Onrtuyeckue mpuOOPs U
YCTpOICTBA U YCIIOBHS UX

18 Henena
0e301acHOTO IPUMEHEHUS
I'paHuUIBI TPUMEHUMOCTH

36 KJIACCUYECKON MEXaHHUKH. bubmuoreka [JOK
[TocTynatsl crienuanabHON TEOPUU 18 Henens https://m.edsoo.ru/ff0ct862
OTHOCHUTEILHOCTH
OTHOCHUTEBHOCTH

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubmmoreia LIOK

HOBPEMCHHOCTH. 3aMe/IJICHU
FHOBD s 19 nenens https://m.edsoo.ru/ff0cfa42
BPEMCHH U COKPAICHUE JITHHBI
DHeprus U UMIYJIbC
38 pPENATUBUCTCKOMN yacTulibl. CBs3b bu6mmoreka [IOK
Macchl C YHEPTHUEH M UMITYIILCOM. https://m.edsoo.ru/ff0cfc68
19 Henensa
DHeprus MoKos
Kontponbnas padota «OnrTuka.
39 0 P P . bubmuoreka [JOK
CHOBBI CHIEIIMATILHON TeOpUHr
. p 20 nenens https://m.edsoo.ru/ff0cf610
OTHOCHUTENbHOCTH»

40 ®otonbl. ®opmyiia [1nanka. 20 Hexens bubnuoreka [IOK
DHeprust U UMIyJbc GoTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHNE

41 o (F: sdexta, O A AT bubnuotexa [JOK

T kta. OnbiTer A. T
21 nenens https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl poTorPdexTa.

42 YpaBHeHue DUHIITEHA 111 bubnuotexa [JOK
dhotorddekra. «KpacHas 21 Hexens https://m.edsoo.ru/ff0d015e
rpaautay Gororddexra

43 JaBnenue cBera. Onbithl [1. H. 22 Hexens bubmuorexa [JOK

JlebeneBa. Xumudeckoe IEUCTBUE

https://m.edsoo.ru/ff0d04a6
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CBCTa

TexHuueckue yCTpoucTBa u
MPaKTUYECKOE MPUMEHEHHUE:

44
(dhoTorIeMeHT, POTOIATUHK, 22 Henens
COJTHEYHas OaTapesi, CBETOIUOT
45 Permrenue 3agad mo reme 23 Henens bu6mmoreka [IOK
«DneMEHTHI KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopnenb atoma Tomcona. OTBITEL
46 Pezepdopaa no paccesuuio o- bubnnoreka [JOK
yacTull. [mtanerapHas Mojenb 23 Hexens https://m.edsoo.ru/ff0d091a
aroma
bu6mmoreka [IOK
47 Iocrynars! Bopa 24 nenens
Y p https://m.edsoo.ru/ff0d0Oafa
N3nydenue u norioumeHue
43 (OTOHOB TpH TIEpexo/Ie aTOMa C bubnnorexa [HJOK
OJIHOTO YPOBHS DHEPTUU Ha 24 nenens https://m.edsoo.ru/ff0dOafa
Opyroii. Buasl criekTpoB
BoaHoBBIE cBOIICTBA YaCTHII.
Bomnsl ne bpoins. BuGmorexa LIOK
49 KopryciypHo-BonHOBOH https://m.edsoo.ru/ff0d0ca8
nayanu3M. CIIOHTaHHOE | 25 Henens — ]
BBIHY)KJICHHOE U3TyUeHHE
OTKpBITHE PATUOAKTUBHOCTH.
50 OmerTel Pe3epdopaa mo bubnuotexa [JOK
OTIpe/IeNICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
25 nenens
PaJIMOAKTUBHOTO U3TyUCHUS
51 CsoiicTBa anb(da-, 6era-, ramma- 26 Henens

HU3JTy4YCHUA. Bausnue
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PaAOaKTUBHOCTH HA KUBBIC
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacnaj. ["amma-u3nydyenue

26 Henens

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

53

DOHeprusi CBA3U HYKJIOHOB B sIJIpe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipobiiemsl,
MEePCIEKTUBBI, IKOJIOTUUECKUE
ACIEKTHI SIAEPHOM SHEPTETHKU

27 uenens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTULIBI.
OTtkpbiTHE TO3UTPOHA. METObI
HAOJIOACHNUS M PETUCTPALIH
a1eMeHTapHbIX YacTull. Kpyrusii
cTos1 «DyH/TaMEHTAJIbHbIE
B3auMozecTBuA. EAMHCTBO
¢bu3nvecKkoil KapTHHBI MUPa»

27 "enens

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

55

56

OTanel PasBUTHA aCTPOHOMHHU.
[IpuknagHoe u
MHPOBO33PEHYECKOE 3HAUCHUE
actpoHomuH. Bun 3B€31HOTO
HebOa. Co3Be3aus, ipKHe 3BE3/bI,

IJIaHCThI, UX BUAUMOC IBUKCHUC.

ConHeyHas cucTemMa

Comnnie. CoHeunast akTUBHOCTD.
Ucrounuk snepruu CosHua u
3BE3]
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28 Henens



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

60

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TNIABHOM
MOCJIEI0BATEIHLHOCTH.
Buytpennee crpoenue 3BE3.
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOKACHUH U 3BOJIOLINH
ConHua u 3B€311

Mueunsbiii [1yTe — Haia
lNanaktuka. [lomoxenue u
neukenue Connua B ["anakTuke.
lNamakTuku. YE€pHbIE ABIPHI B
siIpax rajJakTUK

Bcenennas. Pa3z0beranue ragakTHK.
Teopust bonbiioro B3pbIiBa.
PenukToBoe n3iyuyenue.
MeraranakTuka

Heperennsie npo0iaembl
aCTPOHOMHUU

29 wenens

29 wenens

30 genens

30 genens

61

62

KontponbHas padota «1eMEeHTHI
ACTPOHOMHU M aCTPOPHUIUKI

O6o06maromuit ypok. Pomib
(U3HUKN U aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdhepax NesaTeTbHOCTH
YelioBeKa

31 wenens

31 wenens

63

O606maromuit ypox. Pois u
MecTO (PU3UKU U aCTPOHOMUU B

32 Henens
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COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o6mmaromuii ypox. Pois
¢bu3nveckoii Teopuu B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTUHE MUpa

32 wenens

65

O6o06maromuii ypok. Mecro
¢bu3nvecKoil KapTUHBI MHUpPa B
o0mIeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

33 wenens

66

67

IToBTOpeHue. MarauTHoe NoJie.
DneKTpoMarauTHast MHIYKIUs

[ToBropenue. Ontrka. OCHOBBI

CHeL[I/IaHBHOﬁ TCOPHUU
OTHOCHUTCIBHOCTHU

33 menens

34 uenens

68

[ToBTOopenue. KBanroBas ¢usuka.
DJeMeHTBl aCTPOHOMUU U
acTpo(U3HUKH

34 uenens

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

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

10.1

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl CpeiHero o01ero odpasoBanusi

JleMOHCTpUpOBaT, Ha NpUMEpaxX poJib W MecTo (u3uKku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KAapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOUN IESATEILHOCTH

nroaen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUSI U3YUYEHHBIX (U3UYECKUX MOJIEINICH:
MarepuajbHas TOYKa, WHEpIHaNbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DIECKTPUYECKHN 3apsii — MNpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

10.4

Pacno3naBate pusnueckue siBiaeHUs (Ipolecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuu
CTpPOCHMsI BEIIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JIBU)KEHHE, CBOOOJHOE IaJieHue
TN, IBUXEHHE 110 OKPY)XHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddy3usi, OpOYHOBCKOE JBH)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUHU
(oxmakieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHISHCAIUS,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBILIICHHUE JIaBJICHUS ra3a IpH €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBSI3b MEXJy IapaMeTpaMH COCTOSIHUS Ta3a B H30MpOIeccax;

OJICKTPpU3aluA TCI, BSaI/IMOJIGI\/’ICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHUYECKOE [JBIKEHHE, MCIONb3ys (U3NUecKue
BEJIMYUHBL: KOOPJIHWHATA, IyTh, IEPEMEIIEHNE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tela, KUHETUYEeCKass DHEpPIrus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas pabora, MeXaHHW4ecKas
MOIIIHOCTb; IIPYU OMUCAHUH IPABUIBLHO TPAKTOBATh (GU3HMUECKUNA CMBICI
UCIOJb3YEMBIX BEIMYMH, MX OOO3HAUeHWs] M EIWHUIIbI, HaXOIUTh
(opMyIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BETUUHUHY C APYTUMH

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEIJIOBLIC
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10.6

10.7

10.8

SIBJICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssl KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3YSd  (HU3NUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaM3UpOBaTh (PU3MUECKHE TMPOLECCHl M SBIEHHS, HCHOJb3YS
¢u3nyeckre 3aKOHbI U MPUHLMUIIBI: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLNII CYNEPIO3ULUN CUJI, TPUHIUII
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruu TEIUIOBOIO JBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; mnpu sToM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBINONTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PHU3UIECKUX SIBICHUHN U
MIPOIIECCOB C UCMOIb30BAaHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHUI; MPH
3ToM (opMyIHpOBaTh HpodiaeMy (3a7ady) M THIOTE3y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI

10.10

OcyiecTBiATh MpsIMbIE U KOCBEHHBbIE HM3MEpEeHUs (PU3MuecKux

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U
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10.11

10.12

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYMPOBATh
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro SKCIEepUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOAUTH PAcUE€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIOYKY paccyxcz(eHHﬁ C OHOpOfI Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalMi W NpPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISPHOMN
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoAMTH HpHUMEpbI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPY’KAIOIIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B Oprncanmeﬁ cpeac

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYMIbI, PANUOHAIBHO  paACHpPENeNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalusiX, aJ€KBATHO OLIEHWBATh BKJIAJ Ka)XJIOTr0 U3 yYaCTHUKOB

TPYNIBl B PELICHHE pacCCMAaTPUBAEMON TPOOIIEMBI
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11 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

11.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJIBHOﬁ NMporpaMmasl CpeaHETO 0611161"0 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha NpUMEpaxX poJib W MecTo (UMK B
(hbopMHUPOBaHHHM COBPEMEHHOW HAyYHOW KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

JFO/IEeH, IETTOCTHOCTD U €IMHCTBO (PU3UYECKOI KapTHHBI MUPa

11.2

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHHS M3YYCHHBIX (U3NYECKUX MOICTICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa IIpu pCIICHUU (1)I/ISI/I‘IeCKI/IX 3aJga4

11.3

PacnioznaBate usnueckue siBiaeHUS (IpOLECCh) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB  DJICKTPOJAMHAMUKM M  KBaHTOBOH  (pusmkw:
AJIEKTPUUECKAs] TPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsT HWHAYKIUS, JEHCTBUE MArHUTHOTO TIOJII Ha
MPOBOAHUK C TOKOM U MABMXKYIIHMMCS 3apsil, 3JIEKTPOMArHUTHBIE
Kone0aHus W BOJHBI, MPSIMOJHMHEHHOE paclpoOCTpaHEHUE CBETa,
OTpakeHHe,  IpejlomiieHue, HuHTepdepeHuus, audpakuus u
MoJIApU3allvsl CBEeTa, AMCIEPCHS cBeTa, (OTOANEKTpUUeckuil rddext
(potoaddekt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHAS

PaaOaKTUBHOCTD

11.4

OnwuceBaTh  W3yYeHHBIE CBOMCTBA  BEIIECTBA  (DIIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3IHIHBIX
Cpea) M DJIGKTPOMArHWTHBIE SIBIEHHUS (IPOLIECCHI), HCHOJIB3YS
¢usnyeckue  BEIMYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HANPSDKEHHE,  JJIEKTPUYECKOE€  CONPOTHBIIECHHE,
pasHocTh moteHuuanoB, J/IC, pabora TOka, MHIYKIMS MarHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEPTHs ANEKTPUUYECKOTO W MArHUTHOTO TOJEH, MEepHoJl M YacToTa
KosieOaHM B KoJeOaTeIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B IpoIiecce
rapMOHHYECKHUX AJIGKTPOMArHUTHBIX  KOJIEOaHMIA, ¢dokycHoe
paccTosiHHME M ONTHYECKas Cuja JMH3BI, IPU OMUCAHUU NPABUIBHO
TPAaKTOBaTh (DU3MYECKUH CMBICT HCHOJNB3YEMBIX BEIHYUH, HX
00O3HaUeHWs ¥ EAWHHIBL, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIUEC

TaHHYIO (PU3HUYECKYIO BEJTMUUHY C IPYTHMHU BeTUYNHAMHU
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11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb 3JICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIIUC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIMYUHY C APYTMMHU BCIIMYHMHAMMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnueckne 3aKOHBl M NPUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJICAOBATEIbHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pachajga; TMpH JTOM pa3iuyaTh CIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
aToM (opmynupoBaTh MpobieMy (3amady) U THUIOTE3Y YUIEOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

OCYII_ICCTBJ'H{TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIIOIH30BAHHEM
NpSMBIX ~ M3MEPEHUN; TPU OITOM KOHCTPYHpPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHUX
BEITMYMH B BHJIE TAOJIUIl ¥ TPApUKOB, JIENATh BBIBOJBI 0 PE3yIbTaTaM

HUCCICIOBaHUA
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11.12

11.13

11.14

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU
UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpHMEHTa, YydeOHO-
HCCIIEI0BATENICKOM M MPOEKTHON AEATEIBHOCTH C MCIIOJIB30BAaHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

Pemrate pacuérHple 3ama4yu C SIBHO 33JaHHONW (DU3NYECKON MOJIEIbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI U OICHUBATH PEAbHOCTH MOJyUYEHHOTO 3HAUCHHUSI
(U3NYECKON BETUYUHBI

Pemrate  kayecTBEHHBIC ~ 3aJauyd:  BBICTPAMBaTh  JIOTHYECKH
HEMPOTUBOPCUNBYIO IIETIOYKY PACCYKICHHUI C OMOpPON Ha M3yYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

11.16

Wcnonp3oBaTh Mmpu  pelleHUH y4eOHBIX 3aJad  COBpPEMEHHbBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpEeTallMd M MpeACTaBIeHUs Y4yeOHOM M HayyHO-IOIMYJIIPHOMN
uHpOpMalMY, NOJYYEHHOM W3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATH MOTYYaeMylo HH(OPMALIHIO

OOBSACHATh MPUHIUIBI ACHCTBUS MallWH, MPUOOPOB M TEXHUUECKHUX

YCTPOICTB; pa3iauyarh YCJIOBHMSI HMX OE€30IacCHOrO MCIOJb30BAaHUS B

NOBCEIHEBHOU KN3HU

11.17

11.18

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€XKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM
KHU3HH 17151 o0ecTiedeHns: 6e30MacHOCTH pu 00palleHuH ¢ nprudopamu
U TEXHWUYECKUMH YCTPOWMCTBAMHM, JJISI COXPAHEHUS 3I0POBBS W

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  TPYIIBl,  pPalHOHAIBHO  PACHpENeNATh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOT0 U3 YYaCTHHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koa npoBepsiemoro
pasaeJia 3JIEeMEHTa

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHW A

1.1

1.2

2.1.1

2.1

®uszuka — Hayka o npupoae. Hayunsle
METO/bI [TO3HAHUS OKpY’Karolero mupa. Pois
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopenupoBanue (PU3MUECKUX SBICHUU W
nporeccoB. Hayunsie runote3sl. Ousznueckue
3aKOHBI U TEOpUU. ['paHUIIBI MPUMEHHUMOCTH
(buznueckux 3aKOHOB. [punHnun
cootBeTcTBUsl. Ponmb u wmecto Qusuku B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4dHOU
KapTUHBI MUpa, B MPaKTUYECKON

NEeATEIbHOCTH JIFOAEH
MEXAHHUKA
KMHEMATHKA

MexaHu4ecKoe IBHKEHHE. OTHOCUTENBHOCTh
MEXAaHNYCCKOTI'O ABMIKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPCHHE
MaTepuaibHON TOYKHM, UX MPOEKIMU Ha OCH
CUCTEMBI KOOp/AMHAT. Cnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH u [IEPEMEILICHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU
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2.2

CBobOomHoe majgeHue. Y cKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CIUJOMETP,
JIBUOKEHUE CHApAJZIOB, LECMHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBIO, PABHOM
HyIr0. V3ydyeHue NBUKEHHS LIApUKA B BA3ZKOU
JKUJKOCTU.  M3ydeHWe  JBWIXKEHHS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

JTMHAMUKA

22.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cwia. [IpuHIMn cynepro3unuu

CHUJI

Bropoi1 3akoH HproTroHa nus MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

224

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUA

CKOJIB)XCHUA u CHJIa TPCHUMA ITOKO.
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2.3

227

Koaddunment tpenus. Cuna cOnpoTUBICHHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC " BpamaTC€JIbHOC AIBHXXCHUC

abCOTFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHUJIBI OTHOCHUTCIIBHO OCH BpaIJ_IeHI/Iﬂ.
[Tnedo cumibl. YcinoBHS paBHOBECHS TBEPIOTO
teaa 8 UCO

229

2.2.10

TexHudeckue  yCTpOMCTBA:  MOJMLIUIIHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuyeckue pabotel. M3yueHnue NBUKEHUS
Opycka 10 HaKJIOHHOH IUIOCKOCTH TIOA
JeicTBUEM HECKOJbKUX cwuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYIroCTH, BO3HHKAIOMIUX
B JeOpMHPYEMO TPYKHHE W PE3UHOBOM
oOpasuie, OT BEJWYMHBI HUX Jepopmanuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

T€J1a, UMCIOIIECTO OCh BpallICHUSA

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI

23.1 MaTepuaJgbHBIX ToueK. MMmynbc cuiabsl u
HM3MEHEHUE UMITyJIbCa Tella
37 3akoH coxpaHeHus umnyisca B HCO.
o PeakTnBHOE IBIKEHIE
233 PaboTa crtbl
234 MomHocTh CHITEI
535 Kunernueckasi s3Heprus MaTepualibHOU TOUKH.
o TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuass sHeprus. [loTeHnmanbHas
036 SHEPrus yIpyro nedopMUPOBAHHOM
o npyxusbl. [loTeHIManpHas »dHEpPrus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH
IloTeHnManbHEbIC W HEMOTCHUIHAILHBIC CHIIEL.
2.3.7 CBsi3b  paboOTHl HEMOTCHIIMAIBHBIX CHJI C

N3MCHCHUCM MEXaHU4YEeCKOMH SHECpPTUun
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3.1

2.3.8

239

CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA

MEXaHUYECKOI dHepruu
Yrpyrue u Heynpyrue CTOIKHOBEHHS

TexHuyeckue ycTpoicTBa: JIBUKEHUE DAKET,

BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET

2.3.10

[Ipaktuyeckne paboTel. V3yuyeHue CBsI3U
CKOpPOCTEM TeJl IpU HEYNpyroMm yJape.
HccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHECHHEM MeXaHUYeCKOM OHCPI'HH TCJia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHBIE MOJIOKCHUS MOJICKYJISIPHO-
KHHETHYECKOU TEOPHH. BpoyHoBckoe
nerxkerne. uddysusa. Xapakrep ABMKCHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA

Mopnenu CTpoeHHsS Ta30B, JKUIKOCTEH W
TBEPABIX Tel H  OOBSICHCHWE CBOWCTB
BEIIeCTBAa Ha OCHOBE ITHX MO/JIENei

Macca MOJICKYII. KommuectBo BCIICCTBA.

[TocTostHHass ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Lienscus
Monens  umeampHOoro  raza.  OcCHOBHOE

ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHHU UACATBHOI'O ra3a

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHMUS

yactul rasa. [lIkana temneparyp KenbBuna

VpaBuenue Kianelipona — MeHneneesa.

3akoH /lanbToHA

I"a3oBble 3akoHBI. M30mponieccsl B UA€aIbHOM
ra3e ¢ MOCTOSIHHBIM KOJHMYECTBOM BEIECTBA:

U30TEepMa, U30X0pa, n300apa

Texuuueckue YCTpOMCTBA: TEPMOMETD,
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3.2

6apomeTp

3.1.10

3.2.1

322

[Ipaktuyeckne paboTel. M3Mepenue Macchbl
BO3JyXa B KJIacCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEXK/y IIapaMeTPaMH COCTOSHUS

Pa3pEeKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KommuecTBo TEmIOTH U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.23

Bunel Temonepenauu: TEMIONPOBOJAHOCTD,
KOHBEKIHUS, M3Iy4dyeHHE. TertoéMKOCTh Telna.
VYienpHass TemI0EMKOCThH BellecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPCaauc

324

3.2.5

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKHU. [IpuMeHeHne
IIEPBOIo 3aKOHa  TEPMOIUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

TermoBble MammHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
nonesnoro  geiicteus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJNHAMUKH.
HeoGpatumocTs  mporeccoB B NpHPOJE.
TeruoBsle JBUTATEIHN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texunueckue YCTpOMCTBA: JIBUTaTelb
BHYTPEHHETO Cropasus, OBITOBOM

XOJOAUJIbHUK, KOHAUITHUOHCD

3.2.8

[IpakTuyeckue padboTsl. 3MepeHue yaeabHOi

TEIUIOEMKOCTH

33

ATPET'ATHBIE COCTOSHMA BEIECBA. ®A30BBIE ITEPEXO/IbI
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4.1

3.3.1

332

[TapooOpa3oBanue n koHaeHcanys. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIOTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATyPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

BOo3ayxa. HacellieHHsbIi nap

3.33

334

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuCTaJlJIOB. >KI/II[KI/I€ KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHrabl

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TeruioTa miasiaeHus. Cyonumanus

335

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue yCTpPOHCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
MOJIyYEHHUsI COBPEMEHHBIX MaTE€pPHaJOB, B TOM

YU CJIC HAHOMATCPHAJIOB, U HAHOTCXHOJIOTHHN

3.3.7

4.1.1

[IpakTnueckue paboTHI. N3mepenue

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

Onextpu3anus Tea. DNeKTpUYecKui 3apsin. Ba

BUA SJICKTPUYCCKUX 3apsa 0B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPHUKHU n

MTOJTYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

Bzaumopeiictue 3apsanoB. 3akoH Kynona

DneKTpryeckoe oJie. HanpsxénnocTts
ANEKTPUUYECKOTO OJIS. [TpuHIMI
CYNIEPIIO3UIINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

PaGora cumnm  3IEKTPOCTATHYECKOTO  MOJS.

ITorennuan. PasHOCTE MOTEHITNAIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM
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4.2

QJICKTPUICCKOM ITI0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI

IIPOHUIACMOCThb

DIIEKTPOEMKOCTb. Konpencarop.
OneKTpOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.

3Hepr1/1;1 3apsXKCHHOI'O KOHACHCATOopa

TexHuyeckue  yCTpPOWCTBA:  AJIEKTPOCKOI,
NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOD,

KCEPOKC, CTPYWHBINA IIPUHTED

4.1.10

[IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

IIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEIAAX
YcnoBus  CyIIeCTBOBAaHUS  MOCTOSHHOTO
4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cua
Toka. [locTostHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
493 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIBbHOE
o COTPOTHBIICHUE BEIIECTBA
404 [TocnenosarenbHoOE, napajuiesibHoe,
o CMEIIaHHOE COEANHEHNE TPOBOJHHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoymns
4.2.5
— Jlenna
4.2.6 MOIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (nanee — I/C) u
427 BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma it  TONHOM  (3aMKHYTOW)
anekTpuyeckoit nemnu. Koporkoe 3ambIkaHne
DneKTpoHHas MIPOBOJAMMOCTh TBEPIBIX
408 METaJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
o METaJlJIOB oT TEeMIEpPaTypHl.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB
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4.2.10

[MonynpoBoanuku. CoOCTBeHHAs! M IPUMECHAs
IIPOBOJAMMOCTD TOJIYNPOBOJHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBoAHUKOBEIE TPUOOPHI

4.2.11

ONEeKTpUYECKUH  TOK B DJIEKTPOJIUTAX.

DIEeKTPOIUTHYECKAsS JIUCCOLIAINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KUIIACC

Kon
pa3iena

Konnposepsiemoro
JJIeMeHTAa

DNEeKTPUYECKUI TOK B rasax.

CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuynHbie TUIBI CaMOCTOSITEIHLHOTO

pazpsana. Monuus. [1mazma

Texnuyeckue  yCTpoMCTBa: ammepMerp,

BOJIBTMETP, peocrar, HCTOYHHUKU TOKa,

JNEKTpOHarpeBaTelbHbIC puOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS,

BaKyyMHBIH IO,

TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralJbBaHUKa

[IpakTnueckue paboThLI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpotusnenus. HabmroneHnue

AIIEKTPOITH3a

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIWA

4.3.1
4.3

IlocTtosnable MarHuThel. B3aumoneiicTBue

IIOCTOSAHHBIX MAarHuTOB

432

MarauTtHOoe moJe. BekTop MarHuTHOU

WHOyKOuA.  [IpuHIMI  CyMepIio3HIiy.

Jluanm MarautHOM uWHAyKIuU. KaptunHa

64



JUHUM  MAarHuTHOM  HMHAYKUHUH  TMOJIA

HOCTOSIHHEIX MarHUTOB
MaruuTHOEe T10J€ MPOBOJHUKA C TOKOM.
KapTuHa nuHUI 1O JUIMHHOTO MPSIMOTO

IIPOBOAHHMKA M 3aMKHYTOI'0O KOJBLEBOI'O

4.3.3 MPOBOJIHMKA, KAaTYIIKH C TOKOM. OMbIT
Opcrena. BzaumoieiicTBrue NpoOBOAHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOJTyJib M HalpaBJICHUE
Cuua JlopeHiia, €€ MOTyJib M HalpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B
433 OHOPOJIHOM MArHMTHOM mone. PabGora
cuiibl JIopeHia
4.3.6 SIBneHune HNeKTPOMAarHUTHON UHAYKITUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKIIUU
OJ1C unayKIMHU. 3aKOH JIEKTPOMArHUTHON
4.3.8 nnnykunn dapanes
BuxpeBoe »snextpuueckoe mnone. IC
WHIYKIMA B TIPOBOJIHUKE, JIBHKYIIEMCS
439 MOCTYNAaTeIbHO B OJHOPOJAHOM MarHMTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HUE CAMOUHIYKIUH.
4.3.11 OJ1C camouHayKIuu
DHeprusi MarHUTHOTO TOJSl KaTyIIKH C
43.12
TOKOM
43.13 OJNEeKTPOMAarHUTHOE I10JI€
TexHuueckue yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHUTHI,
43.14
3JIEKTPOBUTATEb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTUIl, UHIYKIIMOHHAS NI€Yb
[IpakTrueckue paboTHI. N3ydenue
43.15 MarHUTHOI'O TIIOJId KATYLIKH C TOKOM.

Uccnenosanne aOeliCTBUS  ITOCTOSHHOI'O
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5.1

5.1.1

Mar"HuTa Ha paMKy ¢ TokoM. MccnenoBanue

SIBJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHM 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUSA

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojeOaHus.
Ileprion, wacrtora, amiumMTyaa ©  (asa

KOJIeOaHuM

[IpyxuHHBIM MasTHUK. MaTeMaTu4ecKuu

MasTHUK
VYpaBHEHHE TapMOHHUYECKHX KOJEOaHUM.

Kunemarnueckoe n JNHaAMHNYCCKOC

OIMCAHUE KONeOaTEIbHOr0 JIBUKECHUS

[IpeBpamenue SHEPIrUH pu
rapMOHUYECKUX KOJIEOAHHSIX. CBs3b
aMIUTUTY b KOJIeOaHui HCXOJHOU
BEJIMUMHBI C aMIUTUTYJaMH KoyieOaHUil e

CKOPOCTH U YCKOPEHUS

Konebarenbusiit  koHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KosiebaHus B
UAeaIbHOM  KOJICOATEIBHOM  KOHTYpE.
AHanoruss MeXIy MEXaHMYECKHUMU U
AEKTPOMArHUTHBIMU KOJIeOaHUSMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA DHCPTUU B HUACAJIBHOM

KoJieOaTeIbHOM KOHTYPE

BriHyX/1eHHBIE MeXaHMUYECKHe KoJeOaHMs.
Pesonanc. Pe3onancnas KpHUBasl.
BoinyxneHHBIE JIEKTPOMAarHUTHBIE

KOoJIeOaHus.

ITepemennbiii  TOK.  CHHYCOUIATBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.

AMIUIMTYAHOE W JEHUCTBYIOLIEE 3HAYEHUE
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CHJIbI TOKA U HAITPAKCHUSA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponuszBoacTso, nepenaya
U MOTpeOleHne 3JIEKTPUUYECKONH SHEPTUU.
DKOJIOTUYECKUE PUCKHU IPU IPOU3BOACTBE
BJIEKTPUYECKON SHEPIruu. Kynbrypa
HCII0JIb30BAHUS AJIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

Texaudeckue ycTpoicTBa: ceicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoICpcaad

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHUMOCTH IE€pHOJa MalbIX KosieOaHUI
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LeNu U3 TOCJIeI0BATEIbHO COEeIMHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U PE3UcTopa

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJTHBI, YCIIOBHSI
pactipoctpanenus. I[lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJ0JIBHBIC BOJTHBI

522

523
52

HNurepdepennus 151 mudpakims
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

524

5.25

DJIEKTPOMAarHuTHBIE  BOJIHBL. Y CJIOBUSA
WU3JYyYECHUS  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranus BexktopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

CBoiicTBa  JJIEKTPOMArHUTHBIX  BOJIH:
OTpa)KeHHE, MPEJIOMIICHHUE, IOJIPU3AIINS,
mudpakaus, uHTtephepeHusa. CKOpPOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[xana 3JIEKTPOMArHUTHBIX BOJIH.
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53

5.2.7

5.2.8

5.3.1

532

533

534

535

]IpHMCHeHHG 9JICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

[IpuHIMIBL PagUOCBSI3U U TEJIEBHUICHUS.
Paguonoxarus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoIIel cpebl

TexHuueckue yCTpOWCTBA: MY3bIKaJIbHbBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBast
JUAarHOCTUKAa B TEXHHUKE W MEIUIMHE,
panap, paIuoONpPUEMHUK, TEJEBU30DP,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpsimonuHeiHOe pacnpocTpaHeHue CBeTa
B OJIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPAXKCHUS
cBeta. [loctpoeHne M300pakeHnii B IJIOCKOM

3epKajie

IIpenomnenne cBera. 3akOHBI IPETOMIICHUS
CcBeTa. AOGCOIOTHBIN MoKa3areb
MIPEIOMIIEHUS

Iomxoe BHYTpPEHHEE OTpPa’KECHUE.
[IpenenbHbId yron MOTHOTO BHYTPEHHETO
OTpaKECHHUSI

Hucnepcust cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniue W PacCEMBAIONINE JIMH3BI.
Tonkas nuH3a. DOKYCHOE pACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenne n300pakeHnit B COOMPAIOITUX
U pacceuBaloImUX JuH3ax. Dopmyna
TOHKOW JHH3EL. YBeIWUeHHe, J1aBaecMoe

JINH30H

5.3.7

[Ipenensl IpUMEHUMOCTH I€OMETPUIECKOU

OIITUKU

5.3.8

HNurepdepennius  cBera.  KorepeHTHBIC
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539

5.3.10

5.3.11

53.12

HCTOYHUKH. YcnoBus HaOIIOICHUS

MaKCHUMYMOB u MUHHMYMOB B
UHTep(EPEHIIMOHHOW KapTHHE OT JIBYX

CI/IH(ba?)HBIX KOI'€pCHTHBIX UCTOYHHUKOB

ceta.  Judpaxkuuonnas

Judpakums
peméTka. YcinoBue HAOMIOJICHUS TJIABHBIX
MaKCHMYMOB npu naJICHUM
MOHOXPOMAaTHYECKOTO CBeTa Ha
TUPPAKIUOHHYIO PEIIETKY

[Monspuzanus ceera

TexHuueckue YCTPOﬁCTBaZ O4YKH, JIyIia,

¢doroanmapar, NPOCSKIMOHHBIA ammapar,

MUHKPOCKOII, TCICCKOII, BOJIOKOHHaAas

OITHKA, TG paKIUOHHas peméTka,

MOJIAPOU

[IpakTuueckue  pabOTHI. N3smepenue

nokaszareiss npenomiieHus. Mccienosanue
CBOWCTB

n300pakeHui!t B JIMH3aX.

Ha6JHOI[eHI/Ie AUCIICPCUN CBCTA

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

FpaHI/IHLI MIPUMEHUMOCTHU KJIaCCHUYECKOM

MEXaHUKH. [TocTynatet TEOPUH

OTHOCHUTCIIBHOCTHU! HWHBAPUAHTHOCTD

MOAYJIsI CKOPOCTH CBE€Ta B BAKYYMC,

OPUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.

3aMCJIJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUITMHBI

DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBs3p Macchl C DHEPrHEH W HMMITYJIbCOM
CBOOOJHOW YacTHULIbI. OHEPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBA ®U3UKA

7.1 DJIEMEHTBI KBAHTOBOWU OITTUKU
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7.2

7.1.1

®otonbl. Popmyina Ilnanka cBs3u 3HEPrun
(boToHAa C€ e€ro 4YacToTol. ODHEprust wu

uMIyJbC HoToHA

OtkpseiTie U uccienoBanne Gporodddexra.

OIBITEI AT. CroxeToBa. 3aKOHEI

dotorddexra

YpaBHeHue DHHIITEHA s

dhoTorddekra. «Kpacnas TpaHMIIA

dotorddekra

7.1.4

Hasnenune ceera. Onpitel [1.H. Jlebenera

7.1.5

XHUMHUYECKOE IENCTBUE CBETA

7.2.1

7.2.2

7.2.3

7.2.4

TexHuueckue yCTpOWCTBA: (POTOIIEMEHT,
¢doromaTuuk, COJTHEYHasI Oarapes,

CBETOIUO/I

CTPOEHME ATOMA

Monens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuio CTPOCHUS

aToMa. HJ'IaHeTapHaH MOJCJIb aTOMa

ITocTynarsl bopa. N3nyyenue u
NOMIOIIEHNE (OTOHOB IIpU  IEpexone
aTromMa C OJHOIO YpOBHSA DJHEPIMM Ha
npyroi. Buasl cnektpoB. CekTp ypoBHEH

OHEPIrur aroMa BOAOpOJaa

BosnoBele cBoMcTBa yacTull. BoJHBI e
bporins. KopnyckynsipHo-BOJIHOBO#M
nyanusM. Judpakuus dIeKTpOHOB Ha

KpucTtajuiax

CrooHTanHOE U BBIHYKACHHOC H3JIYUCHHUC.

YcTpolicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuueckue yCcTpONCTBA: CHEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktrueckue  paborel.  HabGmonenue

JIMHENYaTOro CreKkTpa
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7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoapl HaONMIOAEHUST M pEruCTpaluu

OJIEMCHTAPHBIX YaCTHUI]

OTKpbITHE  PagUOAaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeseneHu0 cocTaBa
paanoakTHBHOrO  u3iydeHus. CBoiicTBa
anb(da-, 6eTa-, TaMMa-u3rydeHus. BiusHue

PaaAnOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkpbITHE  NPOTOHAa W HEUTPOHA.
Hyxnonnass monens simpa ['eiizenOepra —
WBanenko. 3apsan siapa. MaccoBoe 4HCIO

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIA  Oera-pacnan.  ['amma-
u3Iy4eHHe.  3aKOH  PaJgMOaKTUBHOTO

pacmaga

7.3.5

7.3.6

OHeprus CBS3M HYKIOHOB B  sJIpe.
Snepusie cunbl. Jledekt Macchl spa
SAnepuele peakuuu. JleneHue U CUHTE3

saaep

7.3.7

7.3.8

7.3.9

SnepHsiii peaxrop. TepmosinepHbIi
cuHre3. [IpoGnemMbl ¥  HEPCHEKTHBBI
SIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HﬂepHOﬁ SHCPTCTUKHA

OnemeHTapHple  yacTHlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE
B3aUMOJCICTBUSA

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAIepHBIM peakTop,

aToMHas bomOa

7.3.10

[Ipaktrueckue pabotel. lccnemoBanue

TPEKOB YaCTHII (o TOTOBBIM

(dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

71



8.1

8.2

Bun 3Bé3mgHoro Heba. Co3Be3mus, sSpKue

SBéB,HBI, IUIAaHETHI, UX BUAUMOC IBUKCHUC

Conneu”as cucreMa. IlnaHeTsl 3€MHOU
TPYIIIIBI. [imaneTsI-ruradThl u ux
CIIyTHUKH, KapJIMKOBBIC IJIaHEThI. Majbie

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

Comane, ¢orochepa u  armocdepa.

CoJHeuHast aKTUBHOCTD
Hcrounuk sueprun CoJiHIla U 3BE3]T

3BE3/IbI, WX OCHOBHBIC XapPAKTCPHCTHKH:
Macca, CBETUMOCTb, PaJHyC, TeMIIepaTypa,
ux B3aHMOCBSI3b. Juarpamma
«CTEKTPAIBHBIA  KJIacC — CBETHMOCTHY.
3BE3Mbl  TVIABHOW  TIOCJIEIOBATEIHLHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBY» JUIs

3BE3/] TTIABHOM IOCICA0BATEILHOCTH

8.6

8.7

###Par###BuyTpennee cTpoeHue  3BE3.
CoBpemMeHHBIE MIPeCTaBICHHS 0
MPONCXOKIeHNN u 3Bomonmu ConHia u

3BE3. DTanbl )KU3HU 3BE3LT

Mineunsii  Ilyte — Hama ['anakTuka.
CnupanbHas CcTpykTypa  l'amaktukwy,
pacmpeneneHue 3BE31, rasa W IbLIM.
Ilonoxxeane wu nBmxkenue CoiHIa B
lanaktuke. Ilnockas wu  cdepuueckas

noJICUCTEMBI I allaKTUKU

8.8

8.9

Tunel ramaktuk. PagmorajakThkn |

KBa3aphl. YEpHBIE ABIPHI B Apax rajJakTHK

Bcenennas.  Pacmupenue  BceeneHHoM.
3akon XaOb6na. Pasz0eranue rajakTuk.
Bozpact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mognens «ropsiuei

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHass ~ cTpykTypa  BcenenHnoii.
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Meraranaktuka. Hepeménnsie npoGiiemsbl

ACTPpOHOMUH
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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