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TlosicHuTEIBLHAS 3aIIHCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIE TPOrPAMMBL.

Copepxanue mporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu oOydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIETEILHOCTHOTO Noaxoaa. [IporpamMma o ¢u3nke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh pealM3allli MEKIIPEeIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 O0IIero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETallpeIMEeTHBIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YPOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cozepxaHue yueOHoro npeamera «Pu3nka» 1o rojgaM o0ydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyas B KaueCTBE y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIJ] B CUCTEMY 3HaHUN 00 OKpY’KalOLIEM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmueckoi reorpadueir u acrpoHomueil. Mcnonap3oBaHue U aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh Hay4HbII METO/1 TO3HAHUS MPY BHIMOIHEHUH UMHU yUeOHBIX HCCIeI0BaHUM.

B ocHOBY kypca (pu3uku 1751 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €10 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell Marepuan Kypca QUMK 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys IpearnosaraeT UCIoIb30BaHHEe T'yMaHUTapHOTO
noTeHIuana GU3NIECKOil HayKH, OCMBICIICHUE CBS3M Pa3BUTHUS (DU3HMKH C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpobIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUII0KEHNN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonoeuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CYKAeHUs MpoOJIeM pallMOHAIBHOTO IPUPOIONOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢u3nyeckoil Teopuu, poau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alK 3KCIIEPUMEHTAILHON JesATeIbHOCTH oOydatrommxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX PaboT, KOTOpHIE B MporpaMme IO (GU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BulieneHue 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,
UCCIICIOBAaHMSl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE YENsAETCs PELIEHUI0 Pacu€THBIX U KaueCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE HNPUMEHSATh HM3YUYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. s KayecTBEHHBIX 3ajjad MPUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUHA W TIPOIECCOB B
OKpY’KaIoIIeH XU3HM, TpeOyromue BbIOOpa (QU3WUYECKOW MOMAENH HJisi CUTYallMH MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHMsl JTOJKEH M3ydaThCs B YCIOBHSX MPEAMETHOro KaOuHeTa (DU3MKU WIN B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHYECKUX TPAKTUYECKUX pPadOT M JIEMOHCTPAIMOHHOE
obopyioBaHUE.

JleMoHCTpanoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeyrBaeT MOCTAHOBKY MEPEUMCIEHHBIX B IIpOrpamMMme Io
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil IJs HUCCIEIOBAHUS M3Y4YaeMbIX SIBJICHHI M IPOIIECCOB,
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
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1IaOOpPaTOPHOrO OOOPYIOBaHUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHii.

OCHOBHBIMU LIENISIMU U3Y4YEHUs (PUUKU B 00ILIEeM 00pa30BaHUHU SIBIISIOTCS:

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 OTHOIIEHHS K OKPYKAIOIIUM SIBJICHUSIM;



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

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

dbopMUpOBaHUE MPEACTABICHUA O POIM (PUUKH ISl Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

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

NpUOOpEeTEeHNE CUCTEMbI 3HAHMM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3KKY U 37IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBICHUA B TMPUPOJAE U M TNPUHATHS MPAKTUYECKUX PEUICHHH 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;

MOHMMaHHE (PU3UYECKMX OCHOB M MPUHILHUIIOB JCHCTBHS TEXHUYECKHUX YCTPOWCTB H
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 JISI Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, 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 HEJEITIO).

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



l.Conep:xanue yueoHoro npeamera «Dusuka

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o mpupozge. Hayunsle MeToabl IO3HaHUS OKpysKaroumero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbI KoopauHaT. ClokeHue nepeMenieHui u
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUAIbHONM TOUKHA OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe nBMKEHHE. J[BHJKEHHME MaTepualbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOW IO MOJYJIIO CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHas CKOpocThb. llepumon u
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuueckue ycTpoilcTBa W TNPAKTUYECKOE MPUMEHEHUE: CIUIOMETp, JABM)KEHUE
CHApsIJI0B, LIETIHbIE U PEMEHHbIE TIEpeayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JBHIKEHUS.

[Tpeobpa3zoBanre ABMKEHUN € UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKeHHOM MTPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIeHHOr0 O] YIJIOM K TOPU30HTY M TOPHU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Hanpasnenue ckopocTy MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

M3y4yeHne HepaBHOMEPHOTO JBUKEHMSI C LIENBIO ONPEAEIEHUS] MTHOBEHHONW CKOPOCTH.
HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MyTAMH, IPOWIEHHBIMH  TEJIOM 32

MoceI0BaTeIbHbIE pPaBHBIE TMPOMEXKYTKH BpPEMEHU TNpU PABHOYCKOPEHHOM JBUKEHHHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.
N3yuenue NBMKEHUS Teja, OPOLIEHHOTO TOPH30HTAIBHO.
Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepnosunuu cuil. Bropoit 3akon HeroTona st
MarepuanbHOU Touku. Tpernii 3akoH HprOTOHA 151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koadounuent tpenus. Cusa conpoTHBICHUS
P ABUKEHUH TeJIa B )KUJKOCTH WM rase.

[ToctynaTenbHOE U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT CHuIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbsl. YcimoBus paBHOBECHs
TBEPJIOTO TENA.

TexHuueckue yCTpOICTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHHUKY, JABUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aMMOJICHCTBYOIIMX TE.

Bropoi1 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecus TBEPAOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO Tella, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

Nmrirynsc MaTepuanbHOM TOYKH (Tea), CUCTEMBI MaTepUAIbHBIX TOYEK. MIMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHEHMs UMITYyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cubl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPTHH.

[TorennuanbHas sHeprus. [loTeHnuanpHas SHEPrHsl yIpyro 1eopMUPOBAHHON MPYKUHBI.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U TOBEPXHOCTH 3EMITH.

[ToTenmanpHbie W HEMOTEHIHMAIbHBIE CHIIBL. CBS3b pabOTHl HEMOTEHIIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHCHUS MEXAaHUYECKOW SHEPTHH.

VYnpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexon moTeHMATBHON SHEPTHH B KHHETUYECKYIO 1 0OpaTHO.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydyeHne aOCOMIOTHO HEYNPYroro yjaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
pUMepe PacTSKEHHs] Pe3UHOBOTO JKI'yTa.

Paznen 3. Mouekyasipaasi pu3uka u TepMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe nBmxkenue. Juddysus. Xapaktep IBWKCHHS W B3aUMOJCUCTBUS YaCTHIL
BeulecTBa. Mojenu CTpOEHHUsS Ta30B, JKUIAKOCTEW U TBEPABIX Te€d U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mozekyn. KoaumdecTBo BewiecTsa.
[locTostnHas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KUHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoliecchl B M€albHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHHe U30IIPOLIECCOB: U30TEPMA,
n30Xxopa, n3odapa.

TexHUYecKue yCTPOHCTBA U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAlOIIME JUCKPETHOE CTPOEHME BellecTBa, ¢ororpaduu  MOJEKyI
OpPTraHUYECKUX COCTUHEHUI.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mogpens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Mopenb, nuIIoCTpupyIoas Npupoay J1aBJIE€HUs ra3a Ha CTEHKH cocya.

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

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Ormpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHuN 00bEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/IyXa B HEMl.

HccnenoBanue 3aBUCUMOCTU MEKY MTapaMeTpaMy COCTOSIHUSI Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonuHamMuueckas cucTeMa. BHYTpeHHsST dHEPrusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonmndyecTBo TemoTsl U pabota. BHYTpeHHSsS SHEPrUusi 0IHOATOMHOTO
uJeanbHOro rasa. Bujsl Tenonepenadyu: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpe1aye.

[Tonsitue 00 ammabatHOM mporecce. IlepBeiii 3akoH TepMoauHaMuKHU. [IpuMeHeHHE
MEPBOTr0 3aKOHA TEPMOAMHAMHUKY K H3omporieccam. [ padudeckas nHTeprperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mporeccoB B MpUpoIe.

Tennossie MamuHbL. [[puHIMIBL qEHCTBUS TEIIOBBIX MaiuH. [IpeoOpa3zoBanus SHEPTUH B
TeryoBeIX MammuHaxX. KoaddumnueHnT monesnoro nmerictBus terioBoil mamuubl. [ukn KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. JKOIOTUYECKHE MPOOIEMbI TEIIO3HEPTETHKH.



TexHuyeckue yCTpoMCTBa M MPaKTUUYECKOE TMPUMEHEHHUE: JBUTAaTelb BHYTPEHHETrO
Cropanusi, OBITOBOI XOJOUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTPEHHEW SHEPruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKM TOJ JCHCTBHEM C)KAaToro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOU TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINSA).

N3meHenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHU TeIionepeaaye.

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

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvl

[TapooOpa3oBanne u koHjeHcanus. Mcmapenne u  kuneHue. AOCONOTHasS U
OTHOCHUTEJIbHAs BIaXKHOCTb BO3JyXa. HachblmeHHblil nmap. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTH TEMIIEPATYPhl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONHS CBOMCTB KPUCTAIIIOB.

Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBieHue u kpucraymszauus. Y aenabHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuyeckue ycTpoWCTBa W MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJOpUMETpP, TEXHOJOTHUU TOJYYEHHUS COBPEMEHHBIX MaTepuaigoB, B TOM  YHCIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX M1APOB.

Kunenve npu mOHM>KEHHOM JIaBJICHHUH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

HaGuroieHne HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTRA.

JleMoHCTpalusi KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

M3mepeHne OTHOCHTETHPHON BIQKHOCTH BO3/IyXa.

Paznea 4. diiekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

OnexTpuzauuss Tel. OJEKTpUUYeCKUH 3apsana. JlBa BHIA DJIEKTPUUYECKHUX 3apsJlOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

B3anmopeiictBue 3apsinoB.  3akoH Kymona. TouedHslid  3I€KTpUYECKH  3apsfl.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuu
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSYKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorennwman. Pa3HOCTh  MOTEHIIMATIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. Konaencarop. DJeKTpoEMKOCTh IIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHuyeckue ycTpoilcTBa M MPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOpP, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIH IIPUHTED.

Jlemoncmpayuu



Y CTpolcTBO M MPUHIUIT IEUCTBUS DJIEKTPOMETpA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHJEHCATopa OT IUIOIIAJM IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOr0 TOKa. VICTOYHMKH TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTH.

DIIEKTpUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapayielibHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pa6ota anekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 37EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuuecKkuil Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MNPUMECHAs MPOBOAMMOCTb IOJYTPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DONEeKTpUYeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOITUAIUS. DIEKTPOJIU3.

DNIEKTpUUYECKHI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITma3ma.

TexHuueckue yCTpOilCTBA W MPAKTUYECKOE MPUMEHEHHE: aMIEpPMETp, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPBHI M (POTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMenaHHoe COeTMHEHNE IPOBOJHUKOB.

[IpsiMoe m3MepeHue 3IeKTpOABMXKYIIEH Ccriibl. KOpoTKoe 3aMbpIKaHHE TaJbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

NckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.



W3mepeHue DIEKTPOABIKYIICH CHIBI HCTOYHMKA TOKA W €ro  BHYTPEHHETO
COIIPOTHUBIICHUSI.

Hab6monenue anexrpoinusa.

MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYHIECTBISICTCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€ C KypcaMH MaTeMaTuKd, OHOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIC C M3YYCHHEM METOIOB HAyYHOTO ITO3HAHWUS:
SBIICHHE, HAYYHbIH (akr, rumore3a, (u3MyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMBl ypaBHEHM, JHHEWHas ¢QyHKOMs, mapabona,
runep0oia, ux rpaK| U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'CHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI W HMX IPOCKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBIKEHHE B JKUBOW mpupoje, 1udysusi, 0CMOC, TEIUI000OMEH
JKUBBIX OPraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOC PABHOBECHUE), JICKTPUUYCCKHUE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEUIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta30B, 3JCKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIMS, TalTbBAHHUKA.

Teocpagpus: BaxXHOCTh BO3/yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABIKEHUH C UCTIOIH30BAHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIMITHUKN, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), IBHUraTelb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOMA
XOJIONUIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOTYYEHHS COBPEMEHHBIX MaTEpPHAIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI MOpPUHTEp, SJICKTpOHArpeBaTelbHbIC MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJbBAHUKA.

11 KUIIACC

Pa3znea 4. diiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoOJe.
BekTop marauTHON MHAyKIMH. [I[pyHIMN Cynieprio3nny MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
uHayKiuy. KapTtuHa muHi MarHUTHOW WHYKIIAW TTOJIS TIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapThHa NWHMA MHAYKIIMM MarHUTHOTO MO
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA UM 3aMKHYTOTO KOJBIEBOIO NMPOBOJAHHMKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOIyJib U HalpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHKEHHE 3apsyKEHHOW YacTHIBl B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SBreHWE DJIEKTPOMAarHUTHOW MHAYKUMU. [IOTOK BEKTOpa MarHUTHOM HWHIYKIIUU.
DJIEKTPOABMKYIIASl CUJIa UHAYKIMU. 3aKOH JIEKTPOMAarHUTHON MHAYKIMu Papajes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABUKYILAS CUJA WHAYKUMHA B MPOBOJHHKE,
JIBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.



IIpaBuio Jlenua.

NHayKTUBHOCTG. SIBIE€HME CAMOMHTYKIIMHU. DJIEKTPOABUIKYILAsl CHUJIa CAMOMH Ty KIIMH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE I0JIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTElb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKLUOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMY MAarHUTHOTO MOJIS.

B3anmopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM UHIYKITHH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIECH CUIIbl MHAYKIUU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHune caMOMHTyKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHrne MarHuTHOTO OJIs1 KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIE€HUS 2IEKTPOMarHUTHOW UHIAYKIIMH.

Pa3nea S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmoHuueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosnebanuil. IlpyXMHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX Kojebanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATHHOM
Koje0aTeIbHOM KOHType. AHAJOTusl MEXIYy MEXaHWYEeCKUMH U DJIEKTPOMArHUTHBIMU
konebanusMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS! SHEPTrUU B UICATBHOM KOjeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIeHHbIE MeXaHHUYECKHE KOJIeOaHusl.
Pe3onanc. BriHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

IlepemenHbIl TOK. CUHYCOMJANBHBIA MTEPEMEHHBINM TOK. MOITHOCTh MEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AnekTpodHepruu. KynapTypa ucCHoiab30BaHuUs
JJIEKTPO’HEPTUH B IIOBCEAHEBHON XKU3HU.

TexHudeckue yYCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYCCKUI
MasITHHK).

Habmronenue 3atyxaromux KoleOaHui.



HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJICGOaHUH.

Hab6nonenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAalPsDKEHMsT OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu nocienoBaTeIbHOM COEAMHEHUH PE3UCTOpa, KaTyLIKM WHAYKTHBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIBIX KOJIeOaHU Tpy3a HAa HUTU OT JJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanve IEpEMEHHOIO TOKa B LENM W3  IOCIENOBATEIBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHUs
U JuMHa BojHbl. [lomepeuHble M MpooibHbIE BOJIHBL. MHTepdepeHuus u nudpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBMSI M3JIyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, V B asnekrpomarautHoi BojHe. CBoOicTBa 3J€KTpOMarHUTHBIX
BOJIH: OTpaK€HHE, IpeJioMJIeHHe, moyspu3anus, audpakuus, uHrepdepenuns. CKoOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpyHIMIIBI paguOCBS3U U TeIeBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIeH cpebl.

TexHnuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUAarHOCTHKA B TEXHUKE M MEAMIMHE, panap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHNE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HabmoneHue oTpaxeHus U NPeToOMICHUS MEXaHUUECKUX BOJIH.

Habmonienue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmioneHue cBsi3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTMUTYAOH M YacTOTOH
KoJie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpPEeIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuyeckas onruka. IIpsmonnHeliHOe paciipocTpaHEeHUEe CBETa B OAHOPOJHOU Cpele.
JIyd cBeta. ToYeUHBII UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHE M300pKEHHH B TIJIOCKOM
3epKaie.



[Ipenomnenne cBera. 3aKOHBI MpEJIOMJICHHUS CBeTa. AOCONIOTHBIM IOKa3aTeib
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBIA yroja MOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcust cera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobupatomue U pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKyCHOE paccTOsHUE U
ONTHYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHe n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
nuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBaEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. J[udpakuuonnas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUd MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHUYEeCKHE YCTpPOWCTBA W MPAKTUYECKOE MPHUMEHEHWE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs OINTHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHUE, OTPaKEHUE M TMperoMiieHue cBeta. Onruueckue
PpUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. MoJieiab CBETOBOAA.

UccnenoBanune CBOMCTB N300paKeHUI B JIMH3aX.

Mopenn MEUKpOCKOIa, TEIECKOIA.

Habmronenue natepdepeHnnn cera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TomyyeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

HabGmronenue aucnepcuu cera.

Pa3zngen 6. OcHOBBI crienaJIbHOM TEOPHH OTHOCHTEJILHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymaTel cnenuanibHON TEOpUH
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJYJSI CKOPOCTH CB€Ta B BakyyMme, MPUHLUI
OTHOCHUTEJIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHs TOKOSI.

Paznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPTHsl U UMITYJIbC
¢dorona.



OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. Ypasaenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.
Hasnenue ceera. OnbiTe [1. H. JIlebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuyeckue yCTpONCTBA M MpaKTHUECKOe NpuUMeHeHHe: (poToanaemeHT, (OTOAATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Llemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactui. Ilnanerapnas
mojens atoMa. Iloctynarel bopa. V3nyuyenne u mornomenue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO ypOBHS BSHEpPruuM Ha Jpyro. Buasl crnektpoB. CHekTp YpPOBHEW 53HEpPruUM aroma
BOZOpPOJA.
Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOTHOBO 1yanu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JI0OKa3bIBAIOIME  CJIOXKHOCTb  CTPOCHMS  sApa. OtkpeiTHE
paanoakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa pagloakKTUBHOTO H3JTyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas monens siapa [eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
paZvoaKkTUBHOIO pacmaja.
OHeprust cBA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSaED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTUBBI  SIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.
dyHTaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHuueckue ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa BuibcoHa,
SJICpHBIN peakTop, aToMHasi bomoOa.
Jlemoncmpayuu
CU€TunK HOHM3UPYIOIINX YACTHII.



Yuenuuecxuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 38é3aH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, MJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpPUCTUKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOU
MOCJIEI0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBbIE MPEACTABIEHUS O
MPOUCXOKAEHUH U 3BOIoUMK CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mineunsiii [TyTs — Hama ["anaktuka. [lonoxxenne u nemwxenne Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTUK.

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

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHnust HEBOOPYKEHHBIM IJ1a30M C UCHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro noxymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon Jlynsl, mianet, Mneunoro IlyTu.

O0o0maroniee NnoBTOpeHHE

Ponp ¢u3uku u acTpOHOMHUH B DKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIIBHOW U
TUYECKOM cdepax [esATEIbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acCTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOjib (U3NYECKON Teopud B (OPMUPOBAHUU
npezcTaBiIeHuit o pU3NYecKol KapTUHE MUPa, MECTO (PU3NYECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeamMeTrHblie CBSI3H

N3yuenne xypca ¢uzukm 0a3oBOro ypoBHsS B 11 Kimacce oCymecTBIsSeTCS € Y4ETOM
COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTHM, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
JKCIIEPUMEHT, MOCIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIUHU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKUUH,
NPU3HAKK TIOJ00MS TPEYTOJIbHUKOB, OMPEeICHNE TUIOIIAAN TUIOCKUX GUTYp U 00BbEMa Tell.

buonoeusn: snextpuyeckue SBICHUS B JKUBOM mHpupoze, KojeOaTenbHbIC IBIKEHUS B
KUBOM TPUPOJIEC, ONTHUYECKUE SIBICHUS B XXUBOM INPUPOJE, NEWUCTBHE pPAJHMALMM HA JKUBbBIC
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPHUCTAJUIMYECKAas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.



l'eocpaghus: MarHUTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX Py, (POTOChEMKA 3eMHOM
IIOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TMHUM DJIEKTPOIIEpeiady, T€HEPATOP MEPEMEHHOI0 TOKa, 3JIEKTPOJBUTrATEIb,
WHAYKIMOHHAS Te4Yb, pajap, paJuoNpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neub,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



2. Ilnanupyemble 00pa3oBaTe/IbHbIe Pe3yJabTaThl

OcBoenne yueOHOro mnpeamera «@dusuka» Ha ypOBHE CpeqHEro oO0Iiero odpazoBaHUs
(0a30BbI1  ypoBeHb) JIOJDKHO  OOECMEYHMTh  JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS y4eOHOTo mpeaMera «Du3MKay TOJKHBI OTpa)arb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaOIIUXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHCHTAIMH, TMO3UTHUBHBIX BHYTPCHHHX
yOKICHHUI, COOTBETCTBYIONIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIECTBa,
pacuIMpeHre XU3HCHHOTO OMbITAa M OIbITa JCSATEILHOCTH B IMPOIECCE Peau3allii OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHOM JESITEIBHOCTH, B TOM YUCIIC B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU  OOYyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO O0IIEeCTBA;

NPUHATHE TPAJAUIHUOHHBIX OOIICUYEIIOBEUCCKUX TYMAHUCTHYCCKUX M JIEMOKPATUYCCKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B WHTEpECax TpakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYTPABIEHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH POCCUIMCKON TpaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M NMIPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATECIHHOCTH YUEHOTO;

OCO3HAHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTONYNBOTO Oy IyIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
buznyeckoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K pa3muuHbiM chepam mpodecCHOHATHHONW JesITeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyiei
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHbI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSYKEHUU BCEU KU3HU,

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

Cc(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYyphl, OCO3HaHHE TJO0AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYLIECTBJIICHUE JCHCTBHI B OKpPY’)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

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

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

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

METANPEJMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENICTIATH 1SN JACSITSIBHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yJbTATOB IIENSAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJVMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMHA TOHSITHSIMH W METOoJaMH (pU3uvecKon
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHUIO PAa3IMIHBIX METOJI0B TTO3HAHMS;

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISBJISITH TPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a1ady, BBIJIBUTATH
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3MPOBATh TIOMYYEHHBIE B XOJE peHICHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJa4d B 0OpPa30BATEIBHOM ACSATEIHHOCTH, B
TOM YHUCJIC TIPU U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

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

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

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

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs WHPOPMALUK U [EJIEBOM AayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSL:

OCYILECTBIISITH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYATbHOU PabOTHI;

BBIOUpATh TEMATHKYy M METOJbl COBMECTHBIX IEHCTBUI C y4é€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ OOCTUKEHMIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACOPEACISTh POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE MPOEKTHI, OLEHUBATH MJEH C MO3WLIHUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaILUSAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpATh paMKH y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B o0mactu (U3HKH,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:



JlaBaTh OLIEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTh, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

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

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHS TMIHOCTHBIX PE3YIbTATOB OCBOCHHUS IMTPOTPAMMEI TI0 (DHU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOy4YarOIUXCsS COBEPIICHCTBYETCS 3MOIIMOHATBHBIM
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

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

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

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHUMATh IMOLMOHAIBHOE COCTOSHUE NAPYTHUX,
YYHUTBIBATh €T0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B NMPaKTUYECKOU
JIeITEeILHOCTH JIIOACH;

YUUTBHIBaTh TPAHMIBI TNPUMEHEHUS H3YUYEHHBIX (U3MUECKUX Mojenel: MaTephabHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOMIOTHO TBEPIOE TEJO, MACATbHBIN Ta3, MOJAEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKCHHE TI0 OKPYXXHOCTH, WHEpHHs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE JXKUJAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00BEMa Tell NMpU HarpeBaHUU
(oxJ1aXk/1€eHNN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHAECHCALUS, NIABJICHUE, KpUCTAILIIN3aus,
KHIICHUE, BIAKHOCTh BO3/lyXa, MOBBILICHUE NABJICHHS ra3a IIPH €ro HAarpE€BaHUU B 3aKPHITOM
CoCyZe, CBA3b MEKIY IapamMeTpaMH COCTOSIHMS Ta3a B H30IpoLeccax, JJIEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAJbHAs SHEPrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora rasza, KO3(pQUIMEHT MOJIE3HOTO JEHCTBHS TEILJIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI HCITOJIb3YEMbIX BEITUYHH,
uX O0003HAYEHUS M EOUHHIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIIME JAAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh HU3YUYEHHBIEC 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YyeMbIX BEIWYMH, MX OOO3HAUCHHS M €IUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCa, MPUHIIUI CYNEPIO3ULIMN CHII, TIPUHITUI
paBHONpPAaBUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOESHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHENH KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI JICHCTBUS MAIlIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npobnemMy/3aady W TUNOTE3y y4eOHOTO DOKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 H3MEPEHHS M WCIOJIb30BaTh W3BECTHBIE METOJIbI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHUJE TaOIWIl U TpauKOB, Je1aTh BBHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnronarh mpaBuiaa O€30MacHOTO TpyJa MPU TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOPaTOPHOTO 000PYJ0BAHMUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
dbusznyecKkre 3aKOHBI ¥ TIPUHIIUAIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BEIOMPATh (PU3UIECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIUMBIC s e€ peleHus,
MPOBOAMTH Pacu€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTOJIBb30BaTh MPH PELIICHHH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OpMAIOHHBIC
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXPAHEHHUS 3/10pOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEJCHMS B OKPYIKaIOLLEH Cpefie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeleNiarTh OO0f3aHHOCTU U IUIAHUPOBATh JEATENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y 00YHAIOLINXCS YMEHUIA:

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

YUUTBIBaTh TPAHHULBl TPUMEHEHHS M3YUYEHHBIX (U3NYECKUX MOJeNell: TOYeuHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SI/Jpa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIlOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BeEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHONB3Ysl (U3NYECKHE BEIMYMHBL: JJIEKTPUUECKUH 3apsij, cuila TOKa, JIIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKW, SHEPrHsl AJIEKTPUYECKOr0 M MAarHUTHOTO TOJeH, MepuoJ U 4YacToTa KojeOaHUil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, WX O00O3HAueHUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTUMHU BETUUUHAMH;

ONUCBHIBATH M3YYECHHBbIE KBAHTOBBIE SIBIECHUS U IPOLECCHI, HUCMHONb3Yysd (QHU3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyJbCc (OTOHA, TEPHOJ IMOJypacmana, JHEprus CBSA3M AaTOMHBIX SAep, NPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3Ys (pU3MUECKHEe 3aKOHBI U
OpUHUMIBL: 3aKOH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApaJIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDxoyns—JIeHna, 3akOH 3JIEKTPOMarHUTHOM  MHIAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHMsI CBETAa, 3aKOHBI IPEIOMIICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpaHEHHUs HMIIYJIbCa, 3aKOH COXPAaHEHHUs DIIEKTPUUYECKOro 3apsia, 3aKOH COXpaHEHUS
MaccoOBOT'O 4YMCIIA, MOCTyJaTbl bopa, 3aKOH pPaJMOAaKTHMBHOIO pachajaa, MpU 3TOM pas3InyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
00acTh) IPUMEHUMOCTH;

ONpENENATh HAMNPAaBICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTh U OIUCHIBATH N300pakeHKE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

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

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMUUH C UCTIOJIB30BAaHUEM IPSIMbIX U3MEPEHUM:
IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTH
buznyecKuX BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCIIEIOBAHMSI,

coOnronarh mnpaBuia O€30HacHOrO Tpyda MpU MPOBEACHUM HCCIEIOBaHUI B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (u3MyecKo MOJeNblo, HCIONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUYMHBI U (QOpPMYJIbl, HEOOXOIWMble s €€ pelleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOIyYEHHOTO 3HAYCHUS (PU3MUECKON BEITMYNHBI;

peliarb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LIETIOUKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJOTHH ISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU M TMPEACTABICHHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYCHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSICHATH IPUHITUIIBI ICUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, Pa3InvaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMs B IOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (HU3MKE B TIOBCEAHEBHOM JKU3HU Ui
oOecrieyeHus O€30MaCHOCTH MPpH OOpAIeHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B IpYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, MIIaHUPOBaTh paboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



3 .TemaTuueckoe IJIAHUPOBAHHUE ¢ YKA3AHHEM KOJUYECTBA AaKAICMUYECCKHUX YaC0B, 0OTBOAUMBIX HA H3YYCHUEC KaxKI0M TEMBbI, U

10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoaunuyecTBO 4acoB

Bcero

padoThI

KoHnTpoJbHbie

IIpakTHYeckue
padoTbI

BO3MOKHOCTb HCIIOJIb30BAHHMSA HA KAaXKI0H TeMe IJICKTPOHHBLIX peCypcoB

dieKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

Pazgen 1. PUSUKA N METOAbI HAYYHOI'O IIO3HAHUSA
()
1.1 HBHIA M METOMET 2 https://m.edsoo.ru/AV1IAWVNQO
Haquoro IIO3HAHUA
Hroro no pasaeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SN02MCWXU
2.2 JluHamuka https://m.edsoo.ru/RML6BX3PU
23 3AKOHBI COXPAHCHH 6 1 1 https://m.eds00.ru/86NRCXHA7
B MCXAHUKC
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI

31 MOTICKYIAPHO- 9 1 https://m.edsoo.ru/HRGV8NOPE
KHUHCTHUUYCCKOU
TEOpUn

3.2 OCHOBBI 10 1 https://m.edsoo.ru/HK6KL6RS9

JlesiTeJIbHOCTD
YUHTeNIs ©
y4yeTom
padoueit
NPorpamMmbl
BOCIIUTAHUS

YcraHaBIuBaTh
JOBEPUTEIIbHOE
OTHOLICHUE
MEX]y yUUTeIeM
1 00yYarONIMHUCH,
CHOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPHSATHIO
YYaIIIMUCS
TpeOoBaHUil 1
npoch0 yuurens
[IpuBnekartsb
BHUMaHHE
00yUaroIUXCA K
o0cykaaeMoi Ha
ypoKe
nH(pOopMaIuy,
aKTHBH3ALUH
[I03HABATEJILHOMN
JeSITeNbHOCTH



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9

TCPMOANHAMHUKNU

3.3

ArperaTtHblie
COCTOSIHUS
BemecTra. MazoBbie
MEePEXO/IbI

Uroro no pazgeny

24

https://m.edsoo.ru/HSM355JCH

Paznen 4. JIEKTPOANHAMUKA

4.1 DJIeKTpocTaTHKA 10 https://m.edsoo.ru/LSRP72QLI
IToctrostHHBII
4.2 DICIKTPHTCCIIH TOK- 12 https://m.eds00.ru/GEWTDQXWW
Toxu B pa3InyHbIX
cpenax
Htoro no pazneny 22
PesepBHOe Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

obydJaromuxcs
[Ho6yxmaTh
oOy4aromuxcs
co0mronaTs Ha
yYpOKe MPHUHLHIIBI
y4eOHOM
JTUCLUUIUINHBI U
caMOOpraHu3alluy,
MOJAECPKUBATh B
JIETCKOM
KOJIJICKTHBE
JIEJIOBYIO,
JIPYKEIOOHYIO
atMocepy
Nunnnnposath
00y4JaroIuXCcs K
00CyXIEHUTO,
BbICKAa3bIBAHUIO
CBOETO MHEHHUS,
BBIpabOTKE CBOETO
OTHOLICHUS 110
MOBOZY
MOJy4aeMoil Ha
YPOKE COLMANBHO
3HAYUMOU
HHpOpPMAITUH



https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

KoaunuyecTBO 4acosB

HanmeHnoBanme
Ne JuexkTpoHHbIe (HU(POBHIE)
pa3aesioB U TeM Kontpoabnbie I[IpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
NPOrpamMMbl padoTsI padoThbI
Paznen 1. JIEKTPOANHAMUKA
MarnuTHO€ nosze.
1.1 DJeKTPOMAarHUTHAs 11 1 3 https://m.edso0.ru/Z2Q390NG8
WHTYKITAS
Htoro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
MexaHuueckue u
2.1 ANIEKTPOMAarHUTHBIC 9 1 https://m.eds00.ru/3STLNQKPG6
KoseOaHus
MexaHuueckue u
2.2 ANIEKTPOMAarHUTHBIE 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 Ontuxa 10 3 https://m.edso00.ru/TUPOIURXM
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIelIHAIbHOM
3.1 Teopuun 4
OTHOCHUTEIBHOCTHA

Hroro no pazneny 4

https://m.edsoo.ru/AQUCOVDK?2

JlesiTeJIbHOCTD
yuHuTeNIs C
y4yeTom
padoueit
NPOrpamMmMbl
BOCIIUTAHUS

YcraHaBIuBaTh
TOBEPUTEIHEHOE
OTHOLICHUE
MEX]y yUUTeIeM
1 00yYarONIMHUCH,
CIOCOOCTBYOIIIUX
MO3UTHBHOMY
BOCTIPHSATHIO
yUYaIuMucs
TpeOoBaHUil 1
npoch0 yuurens
[IpuBnekartsb
BHUMaHUE
00yUaroIUXCA K
obcyxmaeMon Ha
YpOoKe
nH(pOpMaIuy,
aKTHBU3ALUH
[I03HABATEJIBHOMN
JeSITeNbHOCTH
00yYaroIIMXCs
[ToGyxnath
00yJaronmxcs
coOro1aTh Ha



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2

Pa3zgea 4. KBAHTOBAS ®PU3UKA YpOKE MPHUHITATIBI

) - y4eOHOM
4.1 ngr;;m KBAtTonon 6 https://m.edso00.ru/BWOVAWORS  npucnummuss u
CaMOOpraHHU3allnH;
4.2 CrpocHue aToma 4 https://m.edsoo.ru/HSBEAOOEA HOUIEpKUBATS B
4.3 ATOMHOE PO 5 https://m.eds00.ru/97MC9DZXQ JIETCKOM
KOJIJICKTHUBEC
Hroro no pazneny 15 [ETOBYIO,
Paznen 5. DJIEMEHTBI ACTPOHOMUM U ACTPO®U3UKHU HPY”‘G;K’@*Y*O
armMocdepy
C)
5.1 HIENEITERL ACTPOHOMIH 7 1 https://m.eds00.ru/3EODEKXI9 HHuuuHpoBats
1 acTpoPpu3uKu OBy uaIOIHXCS K
Uroro mo pasaeny 7 OBCyKAIeHHIO,
BBICKA3bIBAHUIO
Paznen 6. OBOBIIAIOIEE IIOBTOPEHUE CBOEr0 MHEHHUS,
0600 BBIPAOOTKE
6.1 OOATomee 4 https://m.edso00.ru/O2JEGZCIM CBOETO
MTOBTOPEHUE
OTHOUICHUS I10
Hroro no pasneny 4 HOBO.LY
MoJy4aeMou Ha
PeszepBHOE BpeMms 3 ypoKe
OBIIEE KOJIMYECTBO 63 4 . COMHMAILHO
YACOB 10 ITPOTPAMME SHAHNON
nH(pOpMaITUU



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®usuka — HayKa O IPUPOJE.
HaquLIe METOAbI ITIO3HAHUA
OKPY’KaroILero MUpa

Ponb 1 mecTo dusuku B
(dhopMUPOBaHUU COBPEMEHHOM
Hay4HOW KapTHUHBI MUDa, B
HpaKTquCKOﬁ ACATCIIbHOCTH
0 (S)71

Mexanudeckoe 1BUKEHHE.
OTHOCHUTENBHOCTH
MEXaHHUYCCKOI'O ABUKCHU .
[Tepemenienue, CKOpoCTb,
yckopenue. PaBHoMepHOe
pr[MOJ'IHHGfIHOG JABUXXCHUEC

https://m.edsoo.ru/Y XGQSPM1P

https://m.edso00.ru/8HSXWFFVO

https://m.edso00.ru/RSOAQV5ZX

CrapToBas KOHTPOJIbHAS
paborta

PaBHOYCKOpEeHHOE
MIPSIMOJIMHENHOE IBUKCHUE

https://m.edso0.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CB0OOIHOE TTaJCHHE.
Yckopenue cBOOOTHOTO
MaJCHUS

https://m.edsoo.ru/MXPLZ1X8J

KpuBonunerinoe 1BUXEHUE.

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

JIBr>keHME MaTepUaIbHOMN
TOYKH I10 OKPYKHOCTH

IIpuHLUII OTHOCUTEIBHOCTH
lNanmnes. MaepuuanbHble
cucreMsl orcyera. [lepBoiid
3akoH Herotona

https://m.edso00.ru/J6QY7N3WN

10

11

Macca tena. Cuna. [Ipuniun
cynepnosuiuu cuil. Bropoi
3akoH HproToHa 111
MaTepuaabHON TOYKH

Tpetuii 3akon HerotoHa njis
MaTepHaIbHBIX TOYEK

3akoH BCCMHPHOI'O TATOTCHUS.

Cuna tsoxectu. [lepBas
KOCMHUYecKasi CKOPOCTb

https://m.edsoo.ru/BVTNWTAQOH

https://m.edsoo.ru/JYL414UAN

https://m.edso0.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec rena

https://m.edsoo.ru/RILVFXEQD

13

14

Cuna tpenus. Koapduunent
TpeHust. Cuiia COpoOTUBICHUS
MIpH ABMOKEHUH TEla B
KHUJIKOCTH WU Taze

[TocTynarensHoe u
BpalaTeIbHOE JBUKEHUE
a0COJIIOTHO TBEPOTO TENA.
MowmenT cuitsl. Ilnedo cusl.
VYcnoBus paBHOBECHS
TBEPAOIO Tena

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

15

Nmnynec MmaTepuaibHON

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

16

17

18

TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYECK.

Nmnynbe cumbl. 3akoH
COXpPaHEHHUS UMITYJIbCA.
PeaktuBHOE ABMXEHUE

PaGoTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepHalbHOW TOUYKH.
Teopema 00 U3MeHEHHH
KMHETHYECKOW DHEPTUU

[TorenmanpHas 3HEPTHUSL.
[loTeHunanpHas s3HEprUst
ynpyro aehopMupoBaHHON
npyxusbl. [loTeHmanbHas
SHEprus Tena BOIU3H
MMOBEPXHOCTU 3eMITH

IloTeHunanbHBIE U
HENOTEHIINAIbHBIE CUJIBI.
CBs13b paboThI
HENOTEHLNAIbHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOMN
SHEPTUU

https://m.edsoo.ru/J1\VV59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopatopHnas pabora
«MccnenoBanue cBsizu pabOTHI
CHJTBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHUHU Tela
Ha MPUMEPE PACTHKCHUS

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

PE3UHOBOI'O XI'yTa»

20

21

22

23

24

KonTponbhas pabota no teme
«Kunemaruka. /Ilunamuka.
3aKOHbBI COXpaHEHUs B
MEXAHUKE

OCHOBHBIE TOJIOXKEHHS
MOJIEKYJIIPHO-KMHETUYECKOM
Teopuu. bpoyHoBCcKOe
nekenue. Auddysus

Xapaktep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTBa. Mozenu cTpoeHust
ra3oB, KUIAKOCTEH U TBEPIBIX
Tel

Macca monekyi. KonuuectBo
BemecTBa. [locToanuas
ABoraapo

TeruoBoe paBHOBeCHE.
Temneparypa u e€ usMepeHue.
[Ixana remneparyp Llenbcus

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/\WPNY6QA8Z

25

WUneanpuerii raz 8 MKT.
OcnosHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TeMIeparypa Kak
Mepa CpeIHeN KUHETUYECKOU
OHEPTUH ABVIKCHUSA MOJICKYIIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlampToHa. ["a30BbIC

https://m.edsoo.ru/Y3WB66I3A



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

3aKOHBI

28

JlaboparopHnas pabota
«HccnenoBanre 3aBUCUMOCTH
MEXJTy TTapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO
raza»

https://m.edso00.ru/35DBLKT96

29

30

N3omporeccs! B HaeaIbHOM
rase u ux rpaguueckoe
Ipe/CTaBICHNE

BuyTtpenusst sHeprus
TEPMOJJMHAMHYECKON CUCTEMBI
U cI10co0BI €€ N3MEHEHHS.
KosnuecTBo TENIOTHI U
pabota. BHyTpeHHsIs1 SHEPTUs
OJTHOATOMHOTO HEaTHHOTO
raza

https://m.edso0.ru/0ZJ3KZNJ5

https://m.eds00.ru/9JOITV XIS

31

32

33

Bunae! rerionepenaun

VY neapHas TEMI0EMKOCTD
BenectBa. KoanuecTBo
TEIUIOTHI TP TEIUIoNepeaaye.
AnmabaTHsIif Iporiecc
I1epBbIit 3aK0H
TEPMOJANHAMUKH U €T0
IIPUMEHEHUE K U30IIPOLIECCAM

https://m.edsoo.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edsoo0.ru/2HO6R3GAS

34

HeoOpaTtumocTs nporieccos B
npupoze. Bropoit 3akoH
TEPMOIUHAMUKHI

https://m.edso00.ru/S85LWDFTS8

35

[Tpunun nevictBus u KI1/]

https://m.edsoo.ru/DLCDEAAUC



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC

TEIUIOBOM MAIlIMHBI

36

37

[ukn Kapno u ero KIT/]

DKOJIOrH4ecKHe MpoOIeMbl
TEII09HEPTETHUKU

https://m.edsoo.ru/4XPSAQ0V7M

https://m.edsoo.ru/P07ZMY MS8I

38

Oo6o0maromuit ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOIMHAMUKID)

https://m.edsoo.ru/9EKZ0DDWP

39

40

41

KontposnsHas paboTa o reme
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOIMHAMUKI

[TapooOpazoBanue u
KoHJeHcanus. Vicnapenue u
KUIIEHUE

AOCONIOTHAS U OTHOCHUTEILHAS

BJIAKHOCTb BO3/1yXa.
Hacsiiennsiit nap

https://m.edsoo.ru/RCARYEGZX

https://m.edso0.ru/X480Q078EE

https://m.edsoo.ru/98HVAEBMM

42

43

TBépnoe Teno.
Kpucrammmueckue u
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpHcTauioB. JKuakue
kpuctayasl. CoBpeMEHHbIE
MaTepUalIbl

[InaBneHue n KpUCTATUTU3ALIMSL.

VY nenbHas TEII0Ta TIIABJICHUS.
Cyb6numarus

https://m.edsoo.ru/JXFWLMZNK

https://m.edso00.ru/OX117G6MR

44

45

YpaBHEHHE TEIIOBOTO
Oayranca

3J'ICKTpI/I38.I_II/I$I TCII.

https://m.edsoo.ru/0IUXGN211

https://m.edso0.ru/QJ2S7WSBM



https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

Dnektpuueckuii 3apsia. [[Ba
BHUJIA MJIEKTPHUECKUX 3apsIJIOB

46

IIpoBOHMKY, AUBIIEKTPUKHU U
MOJTYTIPOBOIHUKH. 3aKOH
COXpaHEHUs IIEKTPUIECKOTO
3apsna

https://m.edsoo.ru/F3YVPQUYH

47

48

49

50

51

BzaumopeiicTBue 3apsioB.
3akon Kymnona. Toueunbrit
BJIEKTPUYECKUN 3apsil

Hanpsx€HHOCTh
3JIEKTPUYECKOTO MOJIA.
[IpuHIMI cyneprno3unuu
3JIEKTPUYECKUX MoJen. JInnun
HANPSKEHHOCTH

Pa6GoTa cui
AJIEKTPOCTATUYECKOTO MOJIS.
ITorenmuan. Pa3nocts
MOTEHITNATI0B

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM ITO0JIC.
Z[I/IBJIGKTPI/I‘-ICCKaSI
IMPOHUITACMOCTDb

DNEeKTPOEMKOCTb.
Konnencarop

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/VVOPD9ASLF

https://m.edso0.ru/12P25312Z7

https://m.edsoo.ru/B1UPRD52W

52

DNeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa. DHEPTHUS
3apsHKCHHOTO KOHCHCATOpa

https://m.edsoo.ru/XPUKP82V8

53

JlaboparopHnast pabota

https://m.edsoo.ru/PBGM4F845



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845

"U3mepenue 351eKTpOEMKOCTH
KoHzaeHcaropa"

54

[Tpunin nercTBus u
MIPUMEHEHNUE KOHJEHCATOPOB,
KONMPOBAJIBHOIO anmnapara,
CTPYHHOIO IIPUHTEPA.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMJIeHHe AIEKTPOIPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEeKTpUUECKUN TOK, YCIOBUS
€ro CyIIEeCTBOBaHUSI.
[TocrosiHubIM TOK. Cuita Toka.

Hanpsokenue. ConpoTHBieHuUE.

3akoH OMa 1l yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBarenpHOE,
napajieNIbHOe, CMEIIaHHOE
COEIMHEHUE MPOBOIHUKOB.
JlaGopatopHnas pabora
«M3y4yeHue cMeIanHoro
COEZIMHEHUS Pe3UCTOPOBY

0.5

https://m.edso0.ru/SLKT3UPUR

57

Paborta 1 MOIIIHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
xoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 11 OJIHOM
(3aMKHYTOM) DJIEKTPHUECKOU
nenu. Koporkoe 3aMbikanue.
JlabopaTopHas pabota
«M3mepenne 3/1C ncrtounuka
TOKa U €ro BHYTPEHHETO0
COIIPOTHBIICHUS»

0.5

https://m.edsoo.ru/YN5BF7PBS



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS

59

60

Pe3epBHblii ypok.
KonTponbnas pabota no teme
"DnekTpoauHaMuka’ /
Bcepoccuiickas npoBepoyHas
paborta

O6o0maromuit ypok
«ONeKTpoIUHAMUKa /
Bceepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/MFM6EIE5SX

https://m.edsoo.ru/P86MDYO07H

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPBhl.
CBepX1mpoBOIUMOCTh

https://m.edsoo.ru/M\WVMNNBOL9H

62

DNEeKTPUUYECKHI TOK B
Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

https://m.edsoo0.ru/4CCYCJ785

63

[TonynpoBoaHUKH, UX
coOCTBEHHas U pUMeECHast
npoBoauMocTs. CBoMCTBa p—
n-mepexona.
ITosynpoBOIHUKOBBIE
npubopsI

https://m.edso00.ru/S55A1DQUR

64

DNEeKTPUUIECKHI TOK B
pacTBopax M pacriaBax
AIIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JUCCOIUAIUS. DIEKTPOIIN3

https://m.edsoo.ru/QUOQUWV91

65

DNEeKTPUUYECKHUI TOK B Ta3ax.

https://m.edsoo.ru/2VX2KLFQA



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA

CaMOCTOSTEIBHBIA U
HECaMOCTOSITEIBbHBIA pa3psl.
Momnuus. ITnasma

66

DnexkTpudeckue npudopsl U
YCTPOMCTBA U UX
MIPAKTUIECKOE IPUMEHEHHE.
[IpaBuna TeXHUKH
0e301MacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas padbota no teme
«OIEeKTpOCTaTHKA.
IToCTOSIHHBIN 3JIEKTPUYECKUN
TOK. TOKM B pa3iauuHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHBIit ypoK.
Oo6o0uIaromuii ypok mo remMam
10 xnacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

IlocTosTHHBIE MAarHUTEI K UX
B3auMOJIeHCTBHE. MarautHoe
nosie. BekTop MarHuTHOM
WHAYKUUU. JIMHUM MarHUTHOM
WHTyKIUA

https://m.edsoo.ru/4ADMOY IJN6

MarHuTHOE 10JIe TIPOBOJHHKA
¢ TokoM. OmnbIT Dpcrena.
Bzaumoneiicteue
MIPOBOJHUKOB C TOKOM.
Jlaboparopras pabora
«M3yueHne MarHuTHOTO OIS
KaTYIIKA C TOKOM)

https://m.edso0.ru/1L5CT47FX

BxonHas koHTposibHas paboTa.

JleficTBHE MarHUTHOT'O MOJIS
Ha MPOBOJIHUK C TOKOM. Cuiia
Awmmniepa. JlaboparopHas
pabora «MccnenoBanue
JNIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha paMKy ¢ TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JleiicTBHE MarHUTHOT'O MOJIS
Ha JBIKYIIYIOCS 3apSKEHHYIO
gactuity. Cuna JlopeHna.
Pa6ota cuel Jlopentia

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

DNeKTpOMarHuTHast UHIYKIUS.
[ToTok BekTOpa MarHUTHOM
uaayknuu. 2J1C uHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
unaykauu dapanes
Jlaboparopnas pabota
«MccnenoBanue siBICHUS
ANEKTPOMAarHUTHOM
WHIYKIA»

https://m.edsoo.ru/VA26C9C3J

https://m.edsoo.ru/XZS5MQCBU

10

11

NupykTuBHOCTH. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHAYKIMU. DHEPIHsl
MAarHUTHOTO MOJIA KaTYILIKH C
TOKOM. DJIEKTPOMarHuTHOE
noJie

TexHu4deckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHuThI,
JJIEKTPOJIBUIaTEb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX
4aCTUL, UHAYKIIMOHHAS 11€Yb

Oo6o0maromuit ypok
«MarHuTHoe€ 1oJje.
DneKTpoMarHuTHas
WHITyKUHSD

KonTponbhas pabota no teme
«MarHuTHoe 1oJje.
DneKTpoMarHuTHas
WHIyKUUSD

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L 6

https://m.edsoo.ru/COB05BGMC

https://m.edsoo0.ru/8X637ELEU



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU

12

13

14

CB00OOIHBIE MEXaHUYECKHUE
KosieOanus. 'apMOHHYECKIE
KosieOanus. YpaBHEHHE
rapMOHUYECKHUX KOJICOAHHIA.
[IpeBpariieHune SHEPrUM

Jlaboparopnas pabota
«HccnenoBanue 3aBUCHMOCTH
MeproIa MajibiX KoJicOaHHi
rpy3a Ha HUTH OT JUTHHBI HUTH
U MaccChbl rpy3a»

KonebaTenbHblil KOHTYD.
CB00OOIHBIE
AJICKTPOMAarHUTHHIC
Koyie0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaJOrusg MexXmy
MEXaHUYECKUMHU U
AIEKTPOMArHAUTHBIMH
KOJICOaHHSIMU

https://m.edso0.ru/9Y6GYWEVP

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

15

16

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHUH B
UJIeaTbHOM KOJIe0aTEeThbHOM
KOHTYpEe

IIpencrasnenue o
3aTyXaroluX KoJaeOaHusIX.
BoiHyK1€eHHBIE MEXaHUYECKUE
KosiebaHus. PezoHanc.
BriHyXneHHBIE
ANEKTPOMAarHUTHBIE

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4

KoyeOaHus

17

[TepemenHbIl TOK.
CuHycouanbHbII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa.
AMIuIMTYIHOE U
NeICTBYIOIIEE 3HAUCHHUE CUITBI
TOKa U HaNpsHKEHUS

https://m.edsoo.ru/VDEY XRVUI

18

Tpauchopmarop.
[IpousBoacTBo, nepenaya u
noTpeOIeHne SIEKTPUICCKOI
SHEPIrUun

https://m.edsoo.ru/1ZWZUL8QK

19

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHUI
JJIEKTpoIepesay

https://m.eds00.ru/93Z12W400

20

DKOJIOTrHYeCKHe PUCKU TIpU
IIPOU3BOJICTBE
anekTposHeprun. Kynsrypa
HCIIOJIb30BAaHUS
JJIEKTPOOHEPIUH B
[IOBCETHEBHOM KU3HU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHu4ecKue BOJIHbI,
YCIIOBHUSI paCIPOCTPAHECHUS.
[Tepuon. CxopocTh
pacnpocTpaHeHuUs U JIMHA
BOJIHBL. [lonepeunsie u
MPOJI0JIbHBIE BOJTHBI

https://m.edsoo.ru/W2XBOR3HJ



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTh 3BYyKa.
I'pomkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

https://m.edso0.ru/Z8270Q6V70

23

9JICKTpOMaFHI/ITHLIe BOJIHHI,
HX CBOWCTBA U CKOPOCTb.
[IIxana 31eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/SWB57C06X

24

25

26

[IpuHUMIBI paIUOCBS3U U
TeneBuaenus. Pazsurue
CpPEACTB CBsA3MU. Pannonokanus

KonTponbnas pabota
«Konebanus v BOIHBD

[Ipssmonunelinoe
pacrpocTpaHEeHHE CBETa B
oaHOpoaHOM cpene. Toueunbli
HCTOYHMK cBeTa. JIyu cBeta

https://m.edso0.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxenue cBeTa. 3aKOHbI
OTPaKEHMS CBETA.
ITocTpoenue nzodpaxeHuit B
IUIOCKOM 3€pKajie

https://m.edsoo.ru/AIMBKQM22Z

28

[Ipenomnenne ceera. [lonHoe
BHYTPEHHEE OTPaKEHUE.
IIpenenbHbIi yroa MOJIHOTO
BHYTPEHHEIO OTPAKECHUS

https://m.edsoo.ru/V49RISTRN

29

JlaboparopHnast pabota
«3mepenune nokazarens
MIPEIOMIIEHUS CTEKIIa)»

https://m.edsoo.ru/JO2E1M1DQ

30

JInnssl. [locTpoenue

https://m.edsoo.ru/W2MMS9KJC



https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

M300pakeHHi B JIMH3E.
dopmyiia TOHKOHN JIMH3BI.
VYBenuueHue JTMH3bI

31

Jlaboparopnas pabota
«HccnenoBanre CBOMCTB
M300paXKEHUI B TUH3AX)

https://m.edso0.ru/Q1ZCMW980

32

Hucnepcus cera. CI0XKHBIN
cocraB Oenoro cera. L[Ber.
Jlaboparopnas pabota
«Habnronenne nucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

34

Wnrepdepennus crera.
Hudpaxius ceera.
HudpaximonHas pemeéTka
[TonepedHOCTh CBETOBBIX
BouiH. [Tongpusanus ceta

https://m.edsoo.ru/C8LCRSEJI

https://m.edso0.ru/Q2118XY0OJ

35

OnTrueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€301acHOT0 MPUMEHEHUS

https://m.edso00.ru/M5127JYGT

36

['panu1bl MPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIBHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTENLHOCTD
OJTHOBPEMEHHOCTH.
3amenyieHne BpeMEHH U
COKpAITICHHUE JTHHBI

https://m.edsoo.ru/0VLMCNG6B2

38

DHeprus U UMIYJIbC

https://m.edso0.ru/190Z2Y4BUB



https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB

PENSATUBUCTCKOM YaCTHULIBI.
CBs3b MaccChl € SHEPTUEH 1
UMITYJIbCOM. DHEPrusi MOKOs

39

KonrponsHas pabora
«Onruka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIBHOCTI

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonbl. ®opmyiia [1nanka.
DHeprust 1 UMITYJIbC (OTOHA

OTKpBbITHE U HCCTIEIOBAaHUE
dotorddekra. OnbiTer A. T
CroneroBa

3akonbl poTtorddekra.
VYpaBHeHue DUHIITEHHA )11
dhoroaddekra. «KpacHas
rpanuna» Gorosdgexra

https://m.edsoo.ru/ZL6P16L A0

https://m.edso0.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

43

JlaBnenne cBera. OmbiTel I1. H.

JlebeneBa. XuMuueckoe
JIEVICTBUE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

TexHnueckue ycTpoucTsa u
MIPaKTUYECKOE TPUMEHEHUE:!
(dboTosneMeHT, GOTOIATUHK,
coJIHeuyHas Oartapes,
CBETOUO]

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad mo reMme
«DI1eMEeHTHI KBAHTOBON
OIITHKI)

https://m.edsoo.ru/ZE73A67B1

46

Monens aroma Tomcona.

https://m.edsoo.ru/FIC11POHN



https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN

OmnsiThl Pesepdopraa mo
PACCESHHIO (-YaCTHII.
[InanerapHast MOZIENb aTOMa

47

48

49

50

51

52

53

IToctynater bopa

W3mydenue u noriomeHue
(OTOHOB IIpU Tepexo/ie aTomMa
C OJTHOTO YPOBHsI SHEPIUH Ha
Opyroui. Buasl criekTpoB

BoHoBbIE cBOMCTBA YaCTHII.
Bounbl ne bpoiins.
KopnyckynsipHo-BoIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3TyYeHHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
OIIPEEIIEHUIO COCTaBa
PaIMOAKTUBHOTO U3ITYUEHUS

CgoiicTBa anba-, Oera-,
raMma-usiydeHus. BousHue
PaOaKTUBHOCTH Ha )KUBBIS
OpraHU3MBI

OTkpbITHE IPOTOHA U
HeifTpona. M3oTomnsl. Anbga-
pacnan. DJIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacmal.
I'amma-usnyuenue

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsle peakuuu.
SnepHblil peakTop.

https://m.edso0.ru/6 X7GEFHZ9X

https://m.edsoo.ru/NN8BHZYBE

https://m.eds00.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edso0.ru/CFJYJSSIG



https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

[Tpobnembl, epCreKTUBEL,
IKOJIOTHYECKUE ACTICKTHI
SZICPHOW SHEPTETUKU

54

55

DneMeHTapHbIe YaCTHULIBI.
OTKpbITHE TIO3UTPOHA.
MeToabp1 HAOIIOICHUS U
perucTpaluu 3JIeMeHTapHBIX
yactuil. Kpyrielii cron
«DyHaaMeHTaIbHbIC
B3aumo/eiicTBus. EquHcTBO
(bu3NIeCKOil KAapTHHBI MUPa»

DTarnbl pa3BUTHSI ACTPOHOMUU.
IIpuknagnoe u
MHPOBO33PEHUECKOE 3HAUCHUE
actTpoHomuu. Buj 3BE3HOTO
Heba. Co3Be3nus, ipKue
3BE3/IBI, ITAHETHI, UX BUIUMOC
nerxenne. Conneynas
cucTemMa

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

56

57

Comnnaue. CoHeuHast
aKTHUBHOCTb. VICTOUYHHUK
sHeprun CoJiHIa U 3BE3]T

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI

IJIaBHOM MOCIE0BATEILHOCTH.

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS
0 TIPOUCXOKACHUH H
sposrrorni CoutHIa U 3BE3T

https://m.edsoo.ru/1JZR54JA0

https://m.eds00.ru/GGD3W74Z0



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0

58

59

60

Mneunsiii [1yTe — Hama
I'amakTuka. ITonoxkenue u
nemwxkenne CoiHIa B
I'amakTuke. I"'anakTukm.
UeEpHbie AbIphI B pax
raJlakTHUK

Bcenennas. Paz6eranue
rajnaktuk. Teopus bosbiioro
B3pbIBa. PenukroBoe
u3NydyeHue. MeraranakTuka

Hepemennsie npoGiembl
aCTPOHOMMHU

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

62

KonTponbHas padota
«OIJIeMEHThl aCTPOHOMUH U
aCTPOPUUKID

O6o06maromuit ypok. Pomib
(U3HUKN 1 aCTPOHOMHUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOM,
COITMAJIBHOM M THYECKOM
cdhepax nesaTeTbHOCTH
YyesroBeKa

https://m.edso0o0.ru/TXTTCT488

https://m.edsoo.ru/WNJ5CRXYD

63

O606maromuii ypox. Pois u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOHN Hay4YHOH
KapTUHE MHpa

https://m.edsoo.ru/2PFPB28UF

64

65

HrtoroBas KOHTpOJIbHAS
pabora.

O6o06maromuit ypok. Mecto

https://m.edsoo0.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH
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¢u3nvecKoil KapTUHBI MHUpPa B
00IIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
IPEACTaBICHUN O IPUPOAE

66

PesepsHblii ypok. MaruutHoe
nosie. DJIeKTPOMarHuTHas
MHIYKIUS

https://m.edsoo.ru/EVMFEIQTP6

67

68

PesepBHblii ypok. OnrTuka.
OcHOBBI cIeLIMATILHON Teopuun
OTHOCHUTEJIbHOCTH

Pesepnsiii ypok. KBantoBas
¢bu3nka. JneMeHTbI
aCTPOHOMHH U aCTPOPUUKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

https://m.edsoo.ru/ES5ABJRKSL
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTarTa

10.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

JleMOHCTpUpOBaTh Ha NpPUMEpaxX poJib W MecTo (UMK B
(GhopMHUPOBaHUH COBPEMEHHOW HAYyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

nroaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualibHas TOYKa, MHepLUalbHas cucTeMa OTc4€Ta, abCONIIOTHO
TBEPAOE TENO, UACAIBHBINA I'a3; MOAEIU CTPOEHUS Ia30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JUIEKTPUYECKUN 3apsa] — IpU PEUICHUH

¢busnyeckux 3amaq

10.3

10.4

Pacno3naBath usnueckue siBiaeHUs (Ipolecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETHUUYECKON Teopuu
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABUXKEHHE, CBOOOJHOE MajJeHHE
TEJ, IBUXEHHE I0 OKPY)XHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddy3usi, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxmakieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHIEHCAIUS,
MJaBjeHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO3]yXa,
MOBBILICHHUE J1aBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXJy IapaMeTpaMH COCTOSIHUS Ta3a B H30MpOIeccax;

OJICKTPpU3alusA TCI, BSaI/IMOJIGI\/’ICTBI/Ie 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, HCHONb3ysd (usnueckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIus,
MOTEHIMaJbHasE JHEpPrHs, MeXaHWdeckas pabora, MexXaHHW4ecKas
MOIITHOCTh; TIPY OMMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICT
UCIOJb3YEMBIX BEIMYUH, MX OOO3HAu€HWs U €AMHUIbI, HaXOAUTh
(opMyIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BETUYHUHY C APYTUMH

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC

SABJICHUA, HCIIOJIB3Yys (I)I/ISI/I‘-IGCKI/IC BCIWMYMUHBI: OAaBJICHHUC TIasa,




10.6

TEeMIlepaTypa, CpEAHsslI KHUHETUYECKass DSHEpPrusi XaoTUYECKOIo
JBUKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHSs JHeprusi, pabora rasa,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOIO JBUIaTeNsl; IpU
ONMCaHUuU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICIT
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U €IUHUILBI, HAXOIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHAM

OnuceiBaTh M3Yy4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
ANEKTPUYECKUE  SIBICHUs (MPOLIECChI), HCMONb3ys  (pusmueckue
BEJIMYMHBI: AJIEKTPUYECKUM  3apsf, AJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAJl, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX
BEeIMYMH, WX OOO3HAUEHHUS W EIUHUIBI, YKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C JAPYTUMH

BCINYNHaMUN

10.7

10.8

AHAJIIM3UPOBATH (1)I/I3I/I‘I€CKI/IC npoueccel M  SABJIICHUA, MCIIOJIb3YyA
(u3nuecKkre 3aKOHBI M MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKON IHEpruH,
3aKOH COXpaHCHUA UMITYJIbCA, IPUHIUII CYIICPIIO3UIIUN CUJI, TPUHIHUIL
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJSAPHO-
KUHETUYECKYIO TEOPUIO CTPOECHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETUYECKOM HYHEPruu TEIUIOBOIO JIBHKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; mnpu 3ToM
pasnuyath CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIpKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTHU

OOBSCHATH OCHOBHBIC MPHUHIIMIBI JEHCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iIuyuaTh YCJIOBUS HX OE€30MacCHOTO

HUCIIOJIBb30BaHHUA B HOBceﬂHeBHOﬁ KHU3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOIIECCOB C MCIIOJIb30BAHUEM TIPSIMBIX U KOCBCHHBIX U3MEPCHHIA; TIPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCIIEPUMEHTa,  cOOMpaTh  yCTAHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI

10.10

OcyIecTBiATh TpsIMbIE W KOCBEHHBIE U3MEPEHHS (PU3UIECKUX
BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U

HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOFpeHIHOCTefI H3MepeHHI>'I




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3HMUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYHPOBATh
YCTQHOBKY, (PMKCHpPOBATh pe3yJbTaTbl IOJYYEHHOH 3aBUCUMOCTH
(bu3nyecKux BEIUUYUH B BUJE TaOJIUI U Tpa(UKOB, J1e1aTh BHIBOJBI 11O

pe3ysibTaTaM UCCIIEA0BAHUS

CobmromaTh mpaBmiia  0O€30MAaCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/aud ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Yysl (PU3WYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHaln3a
yCIIOBUSL  3a/ladydl  BHIOWpPATh  (PU3UYECKYIO MOJIENb,  BBIICISATH
¢du3nyeckrue BENMYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYCHUS

(bu3nUecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIOYKY paCCY)KHeHHﬁ C Ol'[OpOfI Ha HN3YYCHHBIC

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

Ucnons3oBarh npu pPEeIICHUN y‘-I€6HI)IX 3aJ1a4 COBpPCMCHHBIC
WH(POpPMAIIMOHHBIE TEXHOJOTHUU [UJISl TIOMCKA, CTPYKTypUPOBAHUS,
UHTEepOpeTalMd M MpeACTaBiIeHHUs Yy4yeOHOM W Hay4HO-IOIMYJISIPHOMN
uHpOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAIM3UPOBATh MOJIy4aeMyH0 HH()OPMaIUIO

[IpuBoANTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

10.17

10.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HM 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIICH cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMANBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYyNIbl, pPalUOHAIBHO  pacrpeiessaTh
00S13aHHOCTH ¥ IUJIAHUPOBAaTh JESATENbHOCTh B HECTAHJAPTHBIX
CUTyalMAX, aJE€KBATHO OLEHUBATh BKJAJ KaXIOTO0 U3 YYaCTHUKOB

TPYHIBl B PELICHHE pacCMaTpUBaEMOM MPoOIeMbl

11 KUIIACC



Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

111

11.2

11.3

11.4

JleMOHCTpHpOBaTh Ha TpUMEpax polb W MecTo (PU3MKH B
(OpMHUpPOBAaHUN COBPEMEHHON HAay4yHOW KapTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH W TE€XHOJOTIHH, B IPAKTUYECKON ACATEIbHOCTU

.]'IIOI[CfI, OEJIOCTHOCTh U €AUHCTBO (1)I/ISI/ILIGCKOI71 KapTUHBI MHUpPa

V4uuTeIBaTh T'paHUIIbl IPUMEHCHUSA N3YUCHHBIX (1)I/IBI/IIICCKI/IX MOHeHefIZ
TOYCUHBIN BHGKTpI/I‘leCKI/Iﬁ 3apsan, AsACpHasad MOACIIb aTOMa, HYKJIOHHAA

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pU3nIecKux 3a1a4d

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAaHTOBOW  (pu3MKu:
IEKTPUUECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JAEUCTBUS  TOKa, B3auMo/IeiicTBHE MarHuTOB,
ANEKTPOMAarHuTHas MHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
MIPOBOAHUK C TOKOM U JABMXKYILIMHCS 3apsif, 3JIEKTPOMAarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpa)kKeHHe,  NpeloMiIeHue, uHTepdepeHuus, Audpakuus U
MoJIIpU3alusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUYeCKUuil 3dexT
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaauOaKTUBHOCTD

OmnwuceiBaTh  M3yYEHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPUUECKUE,
MarHuTHbIE, ONTHUYECKUE, DIEKTPUUECKYIO IIPOBOJAUMOCTD Pa3INYHBIX
Cpel) U DJIEKTPOMAarHuWTHbIE sABJIEHUS (MPOILIECCHI), HUCHOIB3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHnmanoB, JJIC, pabota Toka, MHAYKIMS MarHUTHOTO
oy, cuiaa Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYIIKH,
9HEPrusl NIEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ M 4YacToTa
KosiebaHui B KosiebaTeIbHOM KOHTYpE, 3apsijl M CHJIa TOKa B MpoLecce
rapMOHHYECKHUX ANEKTPOMAarHUTHBIX Koje0aHui, boxycHoe
paccTossHHE M ONTHYECKas CUiIa JIMH3bl; IPU ONMUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYJIbI, CBA3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYIO BETUUHUHY C IPYTUMH BETUUUHAMU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCChHI, UCITIOJIb3Ys




(bI/ISI/I‘IeCKI/Ie BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI MW YaCTOTa CBCTA, SHCPIrusd W HMITYJIBC q)OTOHa, nepunon
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IpaBUJIBHO TPAKTOBATbH (bH3H“I€CKPII>i CMBICJI UCIIOJIB3YEMBIX BCIIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘-I€CKYIO BCIIMYMUHY C APYTMMU BCIIMYMHAMM, BBIYUCIIATDH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl W SBICHHSA, HCIOIb3YS
¢usnyeckue 3aKOHbl M OpUHOUNBL  3akOH OMa,  3aKOHBI
[OCJIeIOBATENbHOIO U MapajuIeIbHOIO COECIUHEHUS IPOBOJHHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHENHOIO paclpOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHME  OMHIUNTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAHEHUs DJIEKTPUYECKOro 3apsja, 3aKoH
COXPAaHEHUsT  MaccoBOIO  4YHClIa, IMOCTynarbl  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MOpU 3TOM  pPas3jidyaTh CIOBECHYIO
(hOpMyYIUPOBKY 3aKOHA, €0 MaTeMaTUYeCKOE BBIPAKEHUE U YCIOBHS

(rpanubl, 001aCTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HampaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeniia

11.8

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

3€pKaJiOM, TOHKOW JIMH301

11.9

BBITIOHATE SKCIIEPUMEHTHI TI0 HCCIISI0OBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (QopMyIUpOBaTh MTpoOiieMy (3aady) W THUNOTE3Y Y4eOHOTro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBiaTh MpsIMbIE U KOCBEHHBIE HW3MEPEHMs] (PU3NUECKHUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCO0 U3MEpPEHHsS U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIIOIH30BAHHEM
NpSIMBIX ~ M3MEPEHUM; TMpPU HITOM KOHCTPYUPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHUX
BEJIMYMH B BUJIE TaOIULl U TpadUKOB, J1e1aTh BBIBOJBI 10 pe3yIbTaTaM

HUCCICIOBaHUA

11.12

CoOmromate mpaBwia 0€30MacCHOTO Tpylda TMPH  TPOBEACHUH

UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPUMEHTa, YydeOHO-




HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOICTB U 1a0OpaTOPHOTO 000pYyIOBAaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
HCIIOJIb3YS (1)I/I3I/I‘-IeCKI/IC 3aKOHbBI M MNPUHOUIIBI; HAa OCHOBC aHajin3a
yCIOBHUSA  3aJaud  BbIOMpaThb  (PU3UUECKYI0 MOJEb, BBIICIATh
¢bu3nyeckue BEITUUUHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJYUCHHOTO 3HAUYCHUSA

(hU3HUECKON BETUIMHBI

11.14

11.15

Pemats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paCCY)KHeHHﬁ C OHOpOﬁ Ha HN3YYCHHBIC

3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYPUPOBaHUS,
UHTEpIpeTalMi W NPEICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
nHpOpMAIMY, TIOJYYSHHON M3 PAa3IMYHBIX MCTOYHHUKOB; KPUTHUECKH

AHAJIIM3UPOBATH ITOJTy4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

11.17

O0OBICHATH IIPUHIUIIBI JIeHCTBUSA MalllrH, HpI/I60pOB N TCXHHYCCKHUX
YCTpOﬁCTB; pa3jindaTtb YCJIOBUA HX 0C30IMaCHOr0 HCIIOJIL30BaHUS B

MOBCETHEBHOMN KU3HU

[IpuBoAMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KU3HH 11 oOecrieueHns 0€30MacHOCTH TpU OOpaIieH!H ¢ mpubopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B oxpyxcaromeﬁ cpeac

PaGotarhe B rpymnme ¢ BBINOJHEHHWEM PA3IUYHBIX COIMAIBHBIX POJEH,
IJIAaHUPOBaTh ~ pabOTy  TPYMIBI,  PAlMOHAIBHO  PaCHpeNensTh
00s3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B  HECTAHIAPTHBIX
CUTyalusAX, AaJE€KBAaTHO OLICHUBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMOil poOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koa npoBepsiemoro
pasaeJia 3JIeMEHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

11

®usuka — Hayka o npupoae. Hayunsle
METO/bI IIO3HAHUS OKpy:karouiero mupa. Poiub
JKCIIEPUMEHTa M TEOpUUM B  IIpolecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3mKe

1.2

2.11

2.1.2
2.1

MopenupoBanue (U3MUECKUX SBICHUU W
nporeccoB. Hayunsie runote3sl. Ousznueckue
3aKOHBI U TeOopuH. ['paHUIIBI TPUMEHUMOCTH
(buznueckux 3aKOHOB. [punHnun
cootBercTBUsl. Pomb u wmecto ¢Qusuku B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4HOU
KapTUHBI MUpa, B MPaKTUYECKON

NEeATEIbHOCTH JIFOACH
MEXAHHWKA
KNMHEMATHUKA

MexaHu4ecKoe IBHKEHHE. OTHOCUTENBHOCTh
MEXAaHNYCCKOTIO ABMIKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemenienue, ckOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTbB) U YCKOpEHHE
MaTepUaIbHOM TOUYKH, X IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

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

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOoaHOe majieHne. Y cKopeHrue CBOOOIHOTO

najgeHust

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

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CIUJOMETP,
JIBUOKEHUE CHApAJIOB, LIETIHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBMOKEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
HyIr0. V3ydyeHue NBUKEHMS LIAPUKA B BA3KOU
JKUJKOCTU.  M3ydeHWe  JBWIXKEHHS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

JMHAMUKA

2.2.1

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

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cwia. [IpuHIMn cynepro3unuu

CHUJI

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

MaTCpHaJIbHBIX TOUCK

2.24

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
CKOJIbKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2.2.8

2.2.9

[loctynaTtenbHoe M BpalaTeIbHOE JIBUKEHUE
abCoJIIOTHO TBEPOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIlEHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO

tena B 1ICO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue padoThl. M3yueHue nBUKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jedopmammm.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

NMnynec MaTepHambHOM TOYKH, CHCTEMBI
MaTepuaibHbIX TOYEK. Mmmynbc cuibl u

HU3MCHCHUEC UMITYJIbCA TECJIa

2.3.2

2.3.3
2.34

2.35

2.3.6

3akoH coxpaneHus umnyinsca B HCO.
PeakTuBHOE NBMKEHNE

Pabota cuibl

MomHOCTb CHIIBI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
Teopema 0 KHHETHYECKON YHEPTUU
[lorenumaneHas osHeprus. IloreHumanbHas
SHEeprus yIpyro nepopMUPOBAHHOM
npyxuHsl. IloTeHunanbHas dHeprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IaJ'IBHBIe N HCIMOTCHLHMAJIBHBIC CHIIBI.
CBs3b pa6OTI>I HCIIOTCHIHMAJIBHBIX CHII C
U3MCHECHUCM MEXaHUYEeCKOM SHEpPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON YHEPrun

2.3.8

VYupyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHudeckue yCTpONCTBA: IBUKEHUE PaKeT,

BOJIOMET, KOIIEp, MPY>KUHHBIA MTUCTOJIET

[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
CKOpPOCTEM Tel TMpu HEYNpyrom yJape.
UccnenoBanme cBsA3M  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUM

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOICTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJIECAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1iecchl B Ua€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Ttemmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMS, U3Ty4deHue. TermnoéMKocTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOIO 3aKOHa  TEPMOAUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
none3noro  geiicteus  (manmee —  KIIM)

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

Bropoit 3aKOH TEPMOJNHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaeapHOi

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSHMA BEIECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobpazoBanue u KoHAeHcarus. Mcnapenue




" KUIICHHUE. VY nenvHas TeIJIoTa
apoo0Opa3zoBaHus. 3aBUCHMOCTh TEMIIEPaTyphl

KHIICHHUA OT JaBJICHUSA

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3ayxa. HachlleHHslil map
Teépnoe TeJIo. Kpucrannnueckue u
333 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KpPHUCTAJIOB. Kunkue KPHCTaJLIBL.
CoBpeMeHHbIE MaTeprallbl
334 [InaBneHne u KpuctayuM3auus. Y JenbHas
- TerioTa mwiasiaeHus. CyOnumanus
3.3.5 YpaBHeHHe TEII0BOro O6amaHca
TexHudeckue yCTpOMCTBA: THUIPOMETp U
338 NICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
o [IOJIy4E€HUSI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
qrcJie HAHOMAaTepHalloB, U HAHOTEXHOJIOT MU
337 [IpaxkTueckue paboTHI. N3mepenue
o BJIQ)KHOCTH BO3/yXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
411 DnexTpu3anus Tel. JNeKTpUUecKuit 3aps. JBa
o BUJ1A DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TADIICKTPUKA "
412
MOJTyTIPOBOAHUKHU
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DnexTpuyeckoe mnoJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cyneprno3uiuu.  JIMHMM  HanpsLKEHHOCTH
IEKTPUUECKOTO MOJIS
416 PabGora cuim  AE€KTPOCTATUYECKOIO  MOJIS.
o ITorenunan. Pa3HOCTE OTEHIMAIOB
417 IIpoBOHUKM M IUIIEKTPUKU B IMOCTOSTHHOM

QJICKTPUICCKOM I1I0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI




IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuyeckue  ycTpoOHCTBA:  AJIEKTPOCKOI,
419 3JEKTPOMETP, DJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 IIpakTuueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX

CPEJIAX

YcaoBus CymICCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hamnpspkenue. 3akon Oma a1 yyacTka 1enu
123 DJEeKTpUYECKOe COMPOTHBICHUE. Y IEIbHOE
o COTMPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieIbHOe,
o CMEIIIaHHOE COSIMHECHHUE TTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenua
4.2.6 MOMIHOCTP TEKTPUIECKOTO TOKA
anekTpoaBmwxkymas cuia (manee — IJC) u
427 BHYTPEHHEE COMPOTHUBIICHNE MCTOYHUKA TOKA.
o 3akoH Oma s 1ONHOM  (3aMKHYTO)
aneKkTpudeckoit emnu. Koporkoe 3amMbIkanue
DneKTpoHHAas MIPOBOJMMOCTH TBEPABIX
128 METAJUIOB.  3aBUCUMOCTH  COIPOTHUBJICHHS
o METaJIOB oT TEMIEPATYPHI.
CBepXIpoBOAMMOCTh
429 DJIeKTpUYecKuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITyYKOB
4.2.10 [MonynpoBoanuku. CoOCTBeHHas! M IPUMECHAs




4211

4.2.12

IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoiHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texauueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIU OHUO,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJ'IYHpOBO}IHI/IKOBI)H\/JI Anoa, raJljbBaHUKa

4.2.14

[IpaxkTueckue paloThI. N3yuenne
CMEIIAaHHOTO COEANHEHHS PE3UCTOPOB.

WN3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusieHus. Habmonenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro

pasaeiia 3JIEMEHTA

IIpoBepsiemble 3JIeMeHThI COIEPsKAHUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. DJIEKTPOMATHUTHA A UHAYKOUA
[TocrossuHble MarHuThl. B3aumoperictBue
431 MOCTOSIHHBIX MarHUTOB
4.3 MaruuTtHoe mone. BekTop MarHuTHOM
430 nHaykauu.  [IpuHOunm — cynepro3uuuu.

Jluanm MarnutHOM wWHAYKIMK. KapTtuHa

JUHAM  MArHUTHOM  MHAYKIUU  TOJSA




IIOCTOSAHHBIX MarHuToB

MarsnutHoe 10JI€ NPOBOJAHHMKA C TOKOM.
Kaptuna JmHUN MO AIUHHOTO MPSIMOTO

MIpOBOAHMKA W 3aMKHYTOI'O KOJbLCBOI'O

433 MPOBOJHHUKA, KaTyIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue NpoOBOJIHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOZyJIb M HallpaBJICHUE
Cuna JlopeHua, e€ MOIyb U HampaBicHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULBl B
435 OJIHOPOJHOM MarHUTHOM Tone. PabGota
cuibl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON UHAYKIIUU
O/J1C unaykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuun dapanes
BuxpeBoe »snextpuueckoe rmone. IJ[C
WHIYKIIMA B TPOBOJHUKE, ABIKYIIEMCS
439 MOCTYMATeIbHO B OJJHOPOJTHOM MAarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHaykTUBHOCTG. SIBICHHE CAaMOMHIYKITUH.
43.11
OJ1C camonHayKIMu
DHeprus MAarHUTHOTO TOJsS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHuueckne  yCTPOMCTBA:  MOCTOSHHBIE
MAarHUTHI, AIIEKTPOMATrHHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEITH
AIIEMEHTAPHBIX YACTHII, MHAYKIIHOHHAS 11eYb
[IpakTrueckue paboThI. N3yuenue
4315 MarHUTHOTO TOJI KaTYUIKH C TOKOM.

UccnenoBanue nelcCTBUA  ITOCTOSIHHOI'O

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKOWUN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

Konebarenprast cucrema. CBOOOIHBIC
kojieOanus. ['apMoHuueckne KoyieOaHuUs.
IMepuon, wacrtora, ammumryaa u (dasa

KOJIeOaHui

[IpyxuHHbIi MasTHUK. MaremaTuyecKui

MasATHHUK

513

5.14

5.15

YpaBHEHHE TapMOHUYECKHX KOJICOaHUA.
Kunemaruueckoe u IUHAMHWYECKOE

OITHCaHKE K0JIe0ATEILHOTO JABUIKCHU A

[IpeBparmenue SHEPTUH npu
FapMOHMYECKUX  KOJIEOaHUSX. Cas13pb
aMILIUTY 1Bl KoJiebaHuil UCXOIHOU
BEJIMYUHBI C aMIUTUTYyJIaMU KoJjieOaHuM eé

CKOPOCTH U yCKOPEHUS

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIe0aHus B
uaeaJbHOM  KOJeOaTelIbHOM  KOHTYpE.
AHasorusi MeXIy MEXaHHYeCKUMH U
JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

5.1.6

5.1.7

5.1.8

3aKoH COXpPaHCHUA SHEPTHUU B HUACAIIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BhIHyX/IeHHBIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. Pe3onancHas KpHBasl.
BreHyxneHHbIe AJIEKTPOMarHUTHBIE

KOJICOAaHUS.

Ilepemennbii  Tok.  CuHyCOMIAJIBHBIN

MEPEMEHHBIN TOK.

5.1.9

MomHocTh MIEPEMEHHOTO TOKA.
AMIIIUTYJHOE U JIEHCTBYIOIIEE 3HAYCHHE

CHUJIBI TOKA U HAITPSAXKCHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoacTso, nepegaya
U MOTpeOseHne 3JIEKTPUUECKON HSHEPrUu.
DKOJIOTUYECKUE PUCKU NPU MPOU3BOJACTBE
BJIEKTPUYECKON SHEPIuHu. Kynbrypa
HCII0JI30BAHUS AJIEKTPO3HEPIUH B

HOBCCI[HCBHOI‘/'I KHU3HU

TexHudeckue yCTpoHCTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTpoICpcaad

[Ipaktuueckne pabotel. HccrnenoBanue
3aBUCHMOCTH IE€pHOJa MaJbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMEHHOT0 TOKa B
LENU U3 TMOCIEN0BaTeNIbHO COCTUHEHHBIX

KOHJIEHCATOPa, KaTyIlIKH U PE3UCTopa

MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

5.21

Mexanuueckue BOJTHBI, YCIIOBHSI
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBL.

HOHepeLIHI)IC " IpOJ0JIBHBIC BOJTHBI

5.2.2

5.2.3

WnTepdepennus 51 TG paKIus

MCEXaHNYCCKHUX BOJIH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

5.2
5.24

5.25

DJIEKTPOMAarHuTHBIE  BOJIHBL. Y CIIOBHS
W3JIy4EHUs1  BJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuas opuenTtanus BexktopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aLus,
mudpakuus, uHtepdepenuus. CropocTh

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUUMIBl pagUOCBA3UM U TEJIEBUJICHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYIKAIOIIEH cpeibl

5.2.8

TexHu4eckue yCTpONCTBA: MY3bIKAJIBHbBIC
MHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

OIITUKA
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5.3.2

[IpsAMonnHEHOE pacnpOCTpaHEHUE CBETA
B OJHOpOHOM cpexe. JIyu cBeta

OtpaxeHne cBeTa. 3aKOHbl OTpaXKEHUS
cBera. [locTtpoenne M300paXkeHUA B THIOCKOM

3epKaje

5.3.3

Ilpenomnenue cBera. 3aKkOHBI IPETIOMIICHUS
CBeTA. AOGCOMIOTHBIH MIOKa3aTelb

MIPEJIOMIIEHUS

5.34

[TormHoe BHYTPEHHEE OTpaKECHUE.
[IpenenbHblid yroa MOJHOTO BHYTPEHHETO

OTpaKEHUS

535

5.3.6

5.3.7

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobwuparonie ¥ paccerBaOIIde JTUH3BI.
Tonkas nuH3a. DOKYCHOE paCCTOSHHUE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHU B COOMPAFOTITIX
u paccenBaomux JauH3ax. Dopmyna
TOHKOH NHH3BL. YBEIHYCHHE, JaBacMoe

JIMH30H

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

WNurepdepentiuss cBera.  KorepeHTHBIE
HCTOYHHKH. VYcnosus HAOIIOAECHUS
MaKCUMYyMOB u MUHHMYMOB B

UHTEPPEPEHIIMOHHON KapTHUHE OT JABYX




CI/IH(ba?;HbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmus  cera.  JudpakunoHHas

peméTKa. VYcnoBue HaGJ’IIOI[eHI/Iﬂ T'JIaBHBIX

5.3.9 MaKCHUMYyMOB npu naJICHUN
MOHOXPOMAaTHUYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIETKY
5.3.10 [Monspuzanus cera
TexHu4eckue yCTpOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKUUOHHBIA ammapar,
53.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, TU(ppaKkInOHHAs peméTka,
MOJISIPOU]T
[IpakTnyeckne  pabOTHI N3mepenue
531 nmokaszarensi npenomiieHus. MccnenoBanue

CBOHCTB  W300paXeHWMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnubl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKHU. ITocTynarsl TEOPUHU
OTHOCHUTEIIBHOCTH: VHBApHUAHTHOCTh
MOZYJII CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIUATI OTHOCUTEIILHOCTH DUHIIITeHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHU U  COKpalICHUC

JUTHHEBI

6.3

DHeprusi 1 UMITYJIC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIHCOM
CBOOOJTHOM YacCTHUIIBl. ODHEPrUs TMOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBA ®U3UKA

BJIEMEHTBLI KBAHTOBOU OIITUKH

7.1
7.11

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
dboTtoHa C ero 4acTtoTo. ODHeprus u

UMIyJbC HOoTOHA




7.1.2

OtkpseiTie U uccneaoBanue horodrddexra.

OIEBITEI AT. CroieToBa. 3aKOHEI

dotordpdekra

7.1.3

YpaBHeHue OHHIITEHHA s

dhoTorddekra. «Kpacnas TpaHMIIA

dotorddekra

714

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

TexHuueckue ycTpoiicTBa: (OTOIIEMEHT,
(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOaHNO

7.2

721

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccienoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa}I MOACIb aTOMa

ITocTynarsl bopa. N3nyyenune u
NOMIOIIEHNE (OTOHOB TpU  IEepexoje
aToMa C OJHOIO YpPOBHSA DJHEPIrUU Ha
npyroi. Buasl criektpoB. CriekTp ypoBHe

OHEPIrur aroMa BOAOpOaa

BomnoBrie cBoiicTBa yactull. BoaHBI 1€
Bpoiiis. KopnyckynsipHo-BOJIHOBOM
nyanusM. Judpakuus dIeKTpOHOB Ha

KpHUCTaaax

724

CroHTafgHoe U BBIHY>KACHHOC H3JIYUYCHHUC.

YcTpoiicTBO U MPUHIIMIT pabOTHI J1azepa

7.25

TexHuyeckue ycTpoOMCTBA: CHEKTPaJbHBIN
aHayM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMIIBIOTEP

7.2.6

[Ipaktnueckne pabGotel. HaOmrogenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIONEHUST M PETUCTpAIUU

OJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Peseppopna mno ompeneneHuro cocraBa
pamuoakTuBHOTO  m3imydeHus. CBolicTBa
anbda-, 6eTa-, raMmMa-u3NydeHus. BiusHaue

PaaAOaKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTkpplTUE  TPOTOHAa U HEUTpOHAa.
Hyknonnas monenp siapa ['eiizenbOepra —
NBanenko. 3apsan szupa. MaccoBoe 4uciio

siapa. 3oTormbl

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBI  Oera-pacnas. lNamma-
W3IIy4YEeHHE. 3aKkOH  PaJMOaKTUBHOI'O

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKIOHOB B  fJpe.
Snepusie cunbl. Jleekt Maccsl spa
Snepuble peakuuu. JleleHHEe W CHUHTE3
Anep

Snepusii peakTop. TepmosnepHbIit
cunte3. [IpoOnembl M  NEPCHEKTUBBI
SIEPHOM  DHEPreTUKH.  OKOJIOTMUYECKHE

ACIEKTHI SIAEPHON DHEPIETUKU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTaIIbHbBIE

B3aHUMOJICUCTBU

7.3.9

TexHuueckue  yCTpOMCTBA:  JTIO3UMETP,
Kamepa BuibcoHa, sANEpHBIM peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckne pabotel. MccaenoBanue

TPCKOB HaCTHIg (HO T'OTOBBIM

dhotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgHoro Heba. Co3Bes3nmus, spKHe

3BE31IBI, IUIAHETHI, UX BUAMMOE JIBIIKEHUE

8.2

ConHeuHass cucreMa. IlmaHeTel 3eMHOU




TpYyHIIBI. IImaneThI-TUTaHThI u nux
CIIYTHHUKH, KapJHWKOBBIC IIJIAHCTHI. Maijrsre

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comame, ¢ortochepa u  armochepa.

ConHeyHast aKTUBHOCTh
Hcrounuk sneprun CoJiHIa U 3BE3]1

3BE3/MbI, WX OCHOBHBIC XapaKTePHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
Hx B3aHMOCBSI3b. Juarpamma
«CTIEKTPATIbHBIA ~ KJIACC — CBETUMOCTBY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

Buytpennee CTpoeHue 3BE3N.

CoBpeMeHHbIE Hpe/ICTaBIECHUs 0
MPOUCXOXKIeHNH U 3Bomonuu ConHia u 3BE31.

JTanbl )KU3HH 3BE3]

Mineynsii  Ilyre — Hama I'anmakrtuka.
CnupanbHas  crpykTypa  [amaktukw,
pacopeneneHue 3BE37, Tasa U IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI [ aJlTakKTUKHA

8.8

8.9

8.10

Tuner ramaxktuk. Paguoranaktuku H

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTHK

Bcenennas.  Pacmupenue  BceeneHHo.
3akoHn XaOb6na. Pa3z0eranue rajmakTuK.
Bospact u pamuyc BceneHHoil, Teopus
bonpmioro B3peiBa. Mogenp  «ropsuen
Bcenennoi». PenkroBoe usinyuenue

MacmTabHast ~ cTpykTypa  BceneHHOM.

Meraranaktuka. Hepeménubsie mpoOiembl

aACTPOHOMHHU




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

1) ®wusuka. 10 knacc. ba3oseiii ypoBens: yueOHuk / I'.51.Mskumies — M.:IIpocsemienue, 2020.-432
2) @wusunka. 11 kmacc. baszoeriicypoBens: yueonuk / I'.SI.MsikumieB — M.:TIpocsemienue, 2020.-432

METOAUYECKHUE MATEPHAJIbBI U1 YUUTEJIA

1) IToypounsie paspabotku no ¢usuke, 10 xi1./ B.A.Bonkos, Bako, 2018

2) [Toypounsie pazpaboTku o Gu3uke, yHUBepcanbHOoe m3nanue, 11 ki./B.A.Bonkos, Bako, 2018
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

1) Bu6auoreka IIOK https:/m.edsoo.ru/ff0c8f6c

2) Bubmuoreka IIOK https://m.edsoo.ru/ff0d1784

1) https://fizzzika.narod.ru/

2) https://resh.edu.ru/

3) https://school.nso.ru

4) https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege
5) https://sdamgia.ru/

6) https://www.prodlenka.org/

7) https://myschool.edu.ru/
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