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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl mporpammbl, TmpeacTtaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mporpaMMbl Mo (DU3MKE HaIlpaBlI€HO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHHpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeaMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3alli MEKIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 O0IIero odpa3oBaHMs, IUIAHHPYEMbIC
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YyIbTAThl IO FOJaM O0yUYEHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MUYeCKUX 3HAHUM ONpenenseT XapakTep M pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00ydaroImuxcs, B GopMUpOBaHHE YMEHUN
NPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢uznueckux Teopuil. Bemgymmm B Kkypce sBhsiercss (GOPMUPOBAHHWE MPEJCTaBICHUM O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu pearusyerTcsi TOCPEICTBOM BBEICHHUS JIIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAaMH Kypca (U3MKHA Ha yYpOBHE CpETHEro OO0mero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHHUIAX MPUMEHUMOCTU TEOPHH, Ul OMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YaCTHHKaMU OO0pa30BaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJIEIOBAaHMS 3aBHUCHUMOCTEH (DU3MYECKHX BEIUYMH U IIOCTAHOBKY OIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1uKiIa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIFOYEBHIX JEMOHCTPAIMH JUIsI WMCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (dopMupoBaHHE HHTEpPeca M CTPEMJICHHS OOYYalONIMXCS K HAaydHOMY HW3YYCHHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ylbTaTa U3yuyeHUs: OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHIA OOBSCHATH SIBIICHUS C HCIIOJIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUN O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, 2JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYCCKUE 3HAHUS I OOBSICHCHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS PA3IMYHBIX 3aJa4 C SBHO 3aJaHHON (Qu3ndecKon
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMU CaMOCTOSITETFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHHE YCIIOBHH ISl Pa3BUTHSI YMEHUH TPOSKTHO-HCCIICIOBATEIbCKON, TBOPUIESCKON
JESTENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHB) Ha YpPOBHE CpeAHEro 00IIero oOpa3oBaHUs
otBoautcs 204 gaca: B 10 kitacce —102 yaca (3 yaca B Henento), B 11 kimacce — 102 gaca (3 gaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gusmnke nepeyeHsb J1adbopaTOPHBIX M MPAKTUUECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

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

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuHeliHoe nBukeHHE. JIBHJKEHHME MATEpPHAIbHOM TOYKM IO OKPY)KHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W IPAKTUYECKOE TNPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH pyu IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBaHnre  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprus marepuaibHON TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
MU3MEHEHHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOTHl CHUIBI C W3MEHEHHEM MEXaHWYECKOW DHEPrHH Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddys3us. Xapaktep ABMKEHHS U B3aUMOJICHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[TocrossnHast ABorajpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOIO B3aUMOJICHCTBUS.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3/yXa B KIJIACCHOM KOMHAaTe Ha OCHOBE HU3MEpeHHil o00bEma
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KoianuecTBo TemaoTel U paboTa. BHyTpeHHssI SHEPrHsl 0IHOATOMHOTO
UJEaIbHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoM mpouecce. IlepBblii 3akoH TepMmoauHamukH. [Ipumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TenoBeie MamuHbL. [IpuHIUIBEL AeiicTBUS TemaoBbIX MaluH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiicteus terwioBodl Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JBUIATellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Ipu TeIionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuyueckue u amopdHbie Tejaa. AHU30TPONUS CBOMCTB KPUCTAILIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUIPOMETP U IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH  3aps.
Onektpuueckoe mone. Hanpsok€HHocTh snekTpuueckoro mnosd. [lpuHIun cyneprno3unuu
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTH HJIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

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

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM HIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3JIeKTpUUecKkoil nenu. KopoTkoe 3ambikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JUccoanus. DIEKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTMOJI, TaJIbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Tpsimoe M3MepeHne 3IEKTPOABMKYIIEH cuilbl. KOpOTKOE 3aMblKaHHME TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIIECHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIEIUPOBaHHE, MOJIEIIb, U3MEPEHNUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IMPOCKIHH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTHU TOTY4YCHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTuHa muHUi MarHUTHONW MHAYKLIUHU TOJISl HIOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1oJiIe MPOBOAHMKA C TOKOM. KapTwHa SWHHMA MHAYKIMH MarHUTHOTO ITOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIEKTPOABMKYIIAS CHUJIA MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHOW nHyKunu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JBUKYILIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NHayKTHBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHJIA CAMOMHTYKIUH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATEN b, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKUIMY MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢aza konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHUE rapMOHMYECKHX Koyiebanuil. IlpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUS SHEPIrUU B HICAIBHOM KojeOaTelbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

IlepemenHbIil TOKk. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4yeckne yCTpOMCTBAa M NPAKTUYECKOE TPHUMEHEHHE: DIIEKTPUYECKHM 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOpPa, KATYIIKHM WHIYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEepeMEHHOTO TOKa B ILEMH M3 I[OCJIEIOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

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

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

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonnHeitHOE pacripocTpaHEeHHUE CBETa B OJHOPOIHOM Cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomiueHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroja MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuLbBl TPUMEHUMOCTH KJIaCCHMUECKOW MeXaHuku. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYIBCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUsI MOKOSL.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wucciaenaoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaTbiX CIeKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITEI Pezepdopaa nmo onpenenaeHno coctaBa pagioakTUBHOTO U3TyYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TeEpCHEKTHUBBI  SIEPHOM
OHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI SIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHaaMeHTalbHbIe B3auMoIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHM. IIpukimagHoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMMa «CHEKTpalbHBIM KJIAaCC — CBETHUMOCTbY». 3BE3MbI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HeOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOW cdepax NesTeTbHOCTH 4YeloBEeKa, pOJib M MeCTO (U3MKM W acTPOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJib (QU3MUECKOW Teopur B (OPMHPOBAHUU
npezcTaBiIeHuit o pU3NYeCcKOl KapTUHE MHUpPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kkiacce OCYyLIECTBISETCS C yYETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HaydHbIH (akr, rumoresa, (usnyeckas BeIUMUMHA, 3aKOH, TeOpus, HaOIIO/EHHeE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
NPU3HAKYU TOJO0HS TPEYTOJIbHUKOB, ONPEIeIeHUE IIOMIAaIU TIIOCKUX QUryp U 00bEMa Ted.

buonocus: »nexTpudeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
KUBOW NpPUPOJE, ONTHUYECKHE SBJICHHUS B >KMBOM mHpupoje, AeMcTBHE paiuald Ha >KUBbIE
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghusa: marHuTHBIE TONIIOCa 3€MJIH, 3aJIeKH MarHUTHBIX pyJ, (POTOChEMKA 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITETLHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH 1 BOJIOHTEPCKOM J1EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

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

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTONUMBOTO Oy yIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K pa3MUYHBIM cdepaM NpodecCHOHANBHON JesTeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrH4eCKOro BOCIUTAHMS

c(OPMHPOBAHHOCTh HKOJOTHUYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH SKOJIOIMUECKON HAIpaBJIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH NIeATEIbHOCTH, TOTOBHOCTh B MpoIlecce U3ydeHHs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PadOTy B YCIOBHUSX pPEAJIBHOTO, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiicTBHS .

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B O0JACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHUS, €ro HHTEpPIpEeTaIlnu,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHhI ISl JOKa3aTeIbCTBA CBOMX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/1a4d B O0pa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHUCJIC TIPH H3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bHSH‘-IGCKOI‘O COACPpKaHHA M3 MCTOUYHHKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TCXHOJIOT Ui B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COJACPKAaHUS B pa3NUYHBIX (opMmarax ¢ y4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

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

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JEHUCTBHSL IO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENEATh POJIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYXAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B pPa3jIMYHBIX CHUTyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAULMUA B o0NacTH  (PU3MKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IECKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmpomiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI TI0 (DHU3UKE AJIs
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBLHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSIM U MIPOSIBIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHUE IPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOIHH, B MPAKTUUECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN ANEKTPUUYECKUN 3aps] IPHU pELICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BI)KEHHE, CBOOOJHOE IMajJeHue Ted,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuu
(oXJ1aXIeHNUHN ), TETJIOBOE PAaBHOBECHE, MCMIAPEHUE, KOHICHCAIHS, IIABJICHUE, KPUCTAILTU3AIINS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (PM3MUECKHE BETUYUHBI: KOOpJIWHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3HMUECKUH CMBICH HCMHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPeJHEKBaapaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHHUS M EIUHUIIBI, HAXOIUTh (OPMYIBI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAl, PAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl W SBJICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHUYECKOW DHEPTUU TEIUIOBOTO JBIKCHHS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHHH, TpH 3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPU HTOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MOJTYYeHHOW 3aBUCHMOCTH (PM3MUYECKUX BEIHUYWH B BHUJE TAOIHIl U rpad)MKOB, JEIaTh BBIBOJBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPONCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJIb3Ys
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (U3NYCCKUE BEIHUYMHBI W (POPMYIBI, HEOOXOAMMBIE I €€ pEIICHUs,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXKIeHUH C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKHE SBIICHHS,

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH 0OpaIEHHH ¢ TPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U IIJJAHUPOBaTh JEATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTb Y O0YUAIOLIUXCS YMEHUH:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPAHMLIBl TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeuHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SIBIEHUS (IIpOLEecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYLIMMHCA 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAsl PallOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHIONB3YS (U3NYECKUE BEIMYMHBL: DBJIEKTPUUECKUH 3apsl, cuja TOKa, DJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS U EIUHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU OMUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHNE (PU3NUECKON BETMUMHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATENBHONO W IAapaJlJIeIbHOTO  COEJUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4MCia, HOCTynaTel bopa, 3aKOH paJMOAKTUBHOIO pacnaja, HpU 3TOM pas3jindarh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHWE BEKTOpa MHIYKIHMHW MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM,
cuiibel Amnepa u cuibl JlopeHua;

CTPOUTh U OIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOro SKCHEpUMEHTa, CcOOUpaTh YCTAaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOTPEIIHOCTEN U3MEpPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3YS
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAaUeHUs (PU3UUECKON BETUYMHBI;

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TPEICTaBlICHUs yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3anvaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, IUTAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika o https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 8 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 28
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 14 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 15 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 7 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

36

bubmuoreka [JOK
4 MeKTpOCTATIKA 15 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 19 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 34
PesepBHOE Bpems 2 1
102 4

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MarunuTtHoe nojie. DIeKTpOMarHuTHas bubnuorexa [JOK
1.1 16 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 16
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 14 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 15 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 39

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7 1
DIICMCHTEI KBAHTOBOH ONTHKH 0 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

10

24

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 9 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 9
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
°
':;'H Tema ypoka Beero KonrTpoabubie IIpakTuueckue fd[:;:EHﬂﬂ :)Ig:a[:();:fenbnme
padoThI padoTshI pecypenI

®du3nka — HayKa 0 IpUpo/Ie.

1pl Hayunsie MeT(})I;[(I)I HO?I;)H:HI/iI 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3p2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 Pemenue 3amau 1

6 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢
Pemenue 3agau
Pemenue rpadguyueckux 3agay

9 CBoOogHOe masieHne. Y CKopeHue 1 bubnuorexa [JOK
CBOOOJIHOIO MaAECHUS https://m.edsoo.ru/ff0c39cc

10 KpuBonuneliHoe nBUKEHUE. 1 bu6mmoreka [IOK



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

JIBr>KeHHE MaTepuaabHOM TOYKH 10

https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH
11 Pemenue 3agaa
[Tpuniun oTHocuTenpHOCTH ["anues.
12 NuepuuanbHble CUCTEMBI OTCUETA buGnnorexa LIOK
prt . ’ https://m.edsoo.ru/ffOc3be8
ITepsbiii 3akoH HproTOHA
Macca tena. Cuia. [punnun
13 CYHIEPIIO3UIINY CHII. BTOpOIl 3aK0H bubnmorexa LOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HproToHa 11711 MaTepHaIbHOW TOYKH
14 Pemenue 3agag
15 Tperuii 3akoH HproToHa 1151 bubnuorexa [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
16 Pemenue 3amau
3akoH BceMupHOro TsaroreHus. Cumna
17 TsoKecTU. IlepBag kocMudeckas bubmmorexa [IOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTh
18 Pemenue 3amau
19 Cuta ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
TeJa https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koaddunuent tpeHus.
20 Cuna CEH OTI/IBJ'ICI({bI/I(I:I pu BI/IE(GHI/II/I bubnmorexa [IOK
p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTH WU rase
[TocTynaTenbHOE U BpalaTenbHOe
91 JBUKEHHE a0COMIOTHO TBEPAOTO Tela. bubnmnoreka [JOK
MowmenT cubl. I1nedo cunel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBecHsI TBEPAOTO Tea
22 Pemenue 3amau
23 Nmritynbc MaTeprabHON TOYKH, bubnmuorexa [JOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CHUCTEMBbI MaTepUAIIbHBIX TOYCK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
uMmnyiabsca. PeakTuBHOE NBUKEHHE

https://m.edsoo.ru/ff0c43d6

24

Pabota n MOLIHOCTD CHIIBI.
Kunernueckas sneprus
MatepHuaabHON ToukH. Teopema 00
U3MEHEHUN KHHETUYEeCKONH SHEpPTruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

25

26

27

28

29

Pemenue 3amau

[ToreHuuanpHast SHEPTHUSL.
[ToreHunanpHas SHEPTUS YIIPYTO
neOpMUPOBAHHON MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHuManbHBIE U HENOTCHIINAIBHbIC
cuiibl. CBs3b paboThI
HEMOTEHIUAIbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPIHH CUCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHHEM MEXaHHMYEeCKOW YHEPTUHU
TeJa Ha IPUMEpEe PACTSHKCHUS
PE3UHOBOTO JKI'yTa»

Pemenue 3amau

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

30

KonTponbhas pabota no teme
«Kunemaruka. J[nHamuka. 3aK0HBI
COXPAaHEHHUS B MEXaHHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-

31P3 KHHETHYECKOW Teopuu. bpoyHoBCKOE bubmmorexa [JOK
https://m.edsoo.ru/ffOc4dc2
newxkenue. dubdysus
Xapaxkrep JBUKECHUS U
5 B3aMMO/ICHCTBUS YaCTUL BEILIECTBA.
Mopnenu cTpoeHHUS Ta30B, KUAKOCTEH
1 TBEPJIBIX TEIl
33 Macca monekyn. Konnuectso
BemectBa. [locTtostHHas ABoraapo
TemnnoBoe paBHOBecue. TemnepaTtypa
34 u e€ u3mepenue. [llkana remneparyp
Lenbcus
35 Pemenue 3amay
36 Wneanpnsriii raz3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
37 Pemenue 3amau
AOcoutoTHas TeMIiepaTypa Kak Mepa
38 CpeaHEel KHHETHYECKOM SHEPTUr bubnuoteka [JOK
JIBUJKECHHSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
Menneneesa-Knaneiipona
39 Penrenne 3amau
40 3akoH /lanbToHa. ['a30BbIE 3aKOHBI
41 Pemenue 3agau
JlaGoparopHas paboTa
42 «HccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSTHUS
pa3peKEHHOTO Ta3ay
43 M3omnporneccel B H1€anbHOM Tra3e U uxX bubnmoreka [JOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rpaduyeckoe mpeacTaBlIcHHE

https://m.edsoo.ru/ff0c570e

44 Pemenue rpadguveckux 3aaaq
BnytpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

45 croco6bl e€ n3menenus. Koiamuectso bubnmoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPruUsl OTHOATOMHOTO UJICATBHOTO
rasa

46 Pemenue 3amay

bubnuorexa [JOK

47 Bt Teruionepeatin https://m.edsogru/ff0c5c36
VY nenpHast TEMI0EMKOCTh BEIIECTBA.

48 KonnuecTBo TEMIOTHI NpH bubnuorexa [JOK
Tertonepenaye. AnuadaTHBIN https://m.edsoo.ru/ff0c5c36
npoiiecc

49 Pemenue 3amau

50 I1epBbIil 3aKOH TEPMOAVHAMUKHU U €r0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

51 Pemenue 3agau
HeoGpaTtumocTs mpoiieccoB B

52 npnp(l)jjle. Bropoit I;aIIjOH bubmmorexa [JOK

https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH

53 [Ipunnun nevictus u KII1JI remnoBoit bu6mmorexa [IOK
MaIlIUHbI https://m.edsoo.ru/ff0c600a

54 Pemenue 3agau

55 Huxn Kapno u ero KIT

56 DKoJ0oru4ecKue npooIeMbl

TCIINIOOHCPICTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

57

Pemenue 3amau

O6o6maromuii ypok «MoneKysipHas

bu6mmoreka [IOK

58
¢u3uka. OCHOBBI TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
59 «MonekynspHas ¢puzuka. OCHOBBI bubmmorexa [JOK
YIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
60 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
61 Pemenue 3amau
AOCONIOTHAS U OTHOCHUTEJIbHAS
62 BJIQYKHOCTh BO3yxa. HachlmeHHbIH bubmorexa LHOK
A%, - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
aMmopdHbIe Tena. AHU3OTPOIIHS
63 CBOI‘EI)(?;B KpUCTAJJIOB )KTI/? KHe bubmmorexa [OK
P R https://m.edso0.ru/ffOc65£0
Kkpuctayibl. CoBpeMeHHBIE
MaTepuabl
[TnarneHne U KpUCTAIUTH3AITHS.
64 VY enbHas TEIUIOTa IUIABICHUS bubmorexa HOK
’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
65 YpaBHEHHE TCILIOBOrO Gananca https://m.edsoo0.ru/ff0c6820
66 Penrenne 3amau
OnexTpuzanus Tei. JNEKTPUIECKUN
67P4 3apsA. J(Ba BUIA dIIEKTPUUYECKHUX bubmmorexa [JOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsIoB
68 IIpoBOHMKH, AUDIIEKTPUKU U bubnnorexka [JOK

MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHHUS

https://m.edsoo.ru/ffOcb6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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SJICKTPUYCCKOTI'O 3apsaga

B3aumoneiictBue 3aps10B. 3aKOH

69 Kyimona. TouyedyHbIH 2IIEKTPUYECKHAI bubmorexa [IOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsin
70 Pemenue 3amau
Hanps>k€HHOCTB 2IEKTPUYECKOTO
71 nons. [IpuHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
72 Pemenne 3amau
Pabota cun 3eKTpoCTaTHIeCKOTo
73 moust. [Toreniman. PaszHocts bubmorexa [IOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
74 Pemenue 3agau
TTpoBOAHNKY M TUDIEKTPUKH B
75 anI::KT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
76 OnexrpoéMrocts. Konmencaro
p g p https://m.edsoo.ru/ff0c7126
77 Pemenue 3amau
DJIEKTPOEMKOCTH MIIOCKOTO
78 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorexa [TOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
79 Pemenne 3amay
80 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
81 [TpuHIMIT NENCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOMMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

anmnapara, CTpyWHOIO IIpUHTEpA.
DneKTpocTaTHUecKast 3allnTa.
3azemileHue IEKTPOpruOOpOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.

82 Cuna toka. Hanpsoxenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Lernu
83 Pemenwue 3amau
[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIAaHHOE COCTUHEHHE BuGmorexa LIOK
84 MPOBOJTHUKOB. JIaboparopHas paboTa 0.5 httos://m.edsoo.ru/fOCT4F0
«M3yueHne cMemaHHOTo COSTMHEHUS
PE3UCTOPOBY
85 Pemenue 3amau
86 Penrenne 3amau
87 PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO bubnmnorexa [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ffOc7838
88 Penrenne 3amau
3axon OMa 715 OJTHOM (3aMKHYTOM)
anexTpudeckon nenu. Koporkoe
89 3aMbIkanue. Jlaboparopras pabora 0.5 bubmmorexa [JOK
https://m.edsoo.ru/ff0c7ae0
«3mepenne DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI
90 Penrenne 3amau
DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
91 METaJIOB. 3aBUCUMOCTh

COIIPOTUBJICHUA MCTAJIJIOB OT



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

temriepaTypbl. CBEepXIIPOBOIUMOCTh

92 Pemenue 3amau

93 DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TyYKOB
[omynpoBoAHUKH, KX COOCTBEHHAS U

94 IpUMecHas IpoBoAUMOcTh. CBOMCTBA bubmuorexa [IOK
p—n-nepexona. [ToamynpoBOAHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEKTPUYECKUH TOK B PaCTBOPAX U

95 pacIiaBax 3JIEKTPOJIUTOB. bubnuorexa [IOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3

95
DIIeKTPUYECKHI TOK B Ta3ax.

97 CamocTosiTenbHbIN 1 bubnuotexa [JOK
HECaMOCTOSATENIbHBIN pa3psaa. MoHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

08 YCTPOMCTBA U UX IPAKTUYECKOE bubnnorexka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

99 O06o0maromuii ypok bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o Teme
«nekTpocratuka. [locTosiHHBIN

100 ANEeKTpUUecKuil TOK. TOKH B bubmorexa HOK

pasnmuuHbIX cpenax» /Beepoccutickas
poBepovHasi paboTa mpu MPOBEICHUN

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Ha OyMa)XHOM HOCHTEJe

101 PesepBHbIiil ypok. KoHnTpoiasHas 1 bubnnoreka [HOK
P5 pabora no Teme "OnexkTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
102 PesepBHblit ypok. O6001maromuii ypok 1 bubnmoreka [JOK
o remam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3zoBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
ITocTosIHHBIE MATHUTEL X KX
1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bubmuoreka [JOK
Bektop MaruuTHON MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarsuTHo€ 1oJjie IPOBOJHUKA C TOKOM.
2 OmnbiT OpcTena. B3aumoaencrue 1 bubnmorexa [IOK
perena. a https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
bubmuorexa [JOK
3 Pemrenne 3aga 1
HHCHHIE sa1ad https://m.edsoo.ru/ffOcab82
4 JlaGopatopHas pabora «3yueHue 1 1 bubnuoreka [IOK
MarHUTHOTO TOJII KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO IIOJIS Ha
MMPOBOJHUK ¢ TokoM. Cuita Ammepa.
5 ﬂz6o aTopHas pabota «lccne ollzaHI/Ie 1 1 bubmorexa [JOK
. patop p a https://m.edsoo.ru/ff0c9ac0
ENCTBUA HOCTOSHHOI'O MarHnuTa Ha
paMKy ¢ TOKOM»
bu6mmoreka [JOK
6 Pemenne 3amau 1
a https://m.edsoo.ru/ffOcab82
JlelicTBHEe MarHUTHOTO II0JIS Ha
7 BIDK ¢Sl 3apsDKEHHYIO YaCTU 1 Eubmorexa IIOK
ABIDRYTRYTO P Y d https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunsl Jlopenna
b K
8 Pemenue 3amau 1 nommorexa [0

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0c98fe
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DnekTpoMarauTHas HHAYKIus. [loTtok
BEKTOpa MarHuTHOM uHAyKuu. IJ1C

bubmuorexa [JOK

o WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM https://m.edsoo.ru/ff0cab82
uHaykiuu Papanes
bubmuorexa [JOK
10 Pemenne sanaz https://m.edsoo.ru/ffOcab82
JlabopaTtopHast pabora «Hccienoanue
11 SIBJICHHS DJICKTPOMAarHUTHOM bubmorexa LHOK
https://m.edsoo.ru/ff0cal50
UHAYKIIAN»
NuaykTuBHOCTS. SIBIEHUE
12 camouHAykiuu. 3J1C caMOMHIYKITUH. bubnuorexa [JOK
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DIIEKTPOMAarHUTHOE T0JIe
bu6mmoreka [IOK
13 | PemeHne satad hitps://m.eds00.ru/ff0cab82
TexHu4eckne ycTpoiucTBa U ux
MPUMEHEHUE: TIOCTOSTHHBIC MarHUTHI,
14 AIEKTPOMATrHUTHI, STIEKTPOABUTATENb, bubmmorexa [OK
https://m.edsoo.ru/ffOcab82
YCKOPHUTENH IE€MEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TIeUb
15 O6o06maromuii ypok «MarHuTHoe 1oJie. bubnuoteka [JOK
DJIEKTPOMAarHuTHasE UHTYKIIHS» https://m.edsoo.ru/ffOcab82
KonTpomnpHas pabota mo Teme
16 «MarnauTtHoe 1oJie. DJIeKTpOMarHuTHas bubmmorexa [JOK
https://m.edsoo.ru/ff0cad58
WHTYKITHS
CB0oOOIHBIE MEXaHUYECKHE KOoJIeOaHusl.
17p I"apmonunueckue xonedaHus. bubnuorexa [IOK
2 YpaBHEHHE FrapMOHUYECKUX https://m.edsoo.ru/ffOcaf06

koneOanuii. [IpeBpaienue sHeprun



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

bubmuorexa [JOK

18 Pemuterme sagas https://m.edsoo.ru/ff0ccab4
JlaGopaTtopHnas paborta «McciaenoBanue
19 3aBUCUMOCTH TIEPHOJIa MAJIBIX
KoJIeOaHUH Tpy3a HA HUTHU OT JIJTUHBI
HUTH U MacChl Tpy3a»
Kone6arensusrit kouTyp. CBOOOAHBIE
3JICKTPOMAarHUTHBIE KOJICOaHHS B
20 u7ealbHOM KOJIeOaTeTbHOM KOHTYpE. bubmorera [JOK
https://m.edsoo.ru/ff0cb820
AHaJorus Mexxay MeXaHH4eCKUMHU U
3JICKTPOMArHUTHBIMH KOJICOAaHUSIMHU
bu6mmoreka [IOK
21 Pemerre sana< https://m.edsoo.ru/ff0ccab4
®opmyna Tomcona. 3aKOH COXpaHEHUS
22 SHEPTUU B UI€aTbHOM KOJIeOaTeIbHOM bubmorera [JOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
bu6mmorexa [IOK
23 Pemerre 3axa< https://m.edsoo.ru/ff0ccab4
[TpencraBienue o 3aTyXaroMIMX
KoJieOaHMSAX. BEIHYXICHHEBIC
24 MEXaHUYECKUE Kozeg;m/m. Pe3onanc. bubmorexa [JOK
https://m.edsoo.ru/ff0cbb86
BreiHyKIeHHBIE 2IEKTPOMAarHUTHBIC
KoJieOaHMs
[lepemennslii Tok. CHHYCOUIANbHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
o5 MIEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U bubmuorexa [IOK

JIEHCTBYIOIIIEE 3HAUEHHUE CUJIBI TOKA U
bu6moreka [IOK
https://m.edsoo.ru/ff0ccab4nanpsikeHus

https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cbd34

bubmuorexa [JOK

26 P
ciieHme sazat https://m.edsoo.ru/ffOcca54
bu6mmoreka [IOK
27 Pemenue
HCHHE sakad https://m.edsoo.ru/ffOcca54
Tpanchopmarop. IIponsBoacTso,
28 ns e i)iapn l'IOTp e6111)eH1/1e " bubmorexa [JOK
beA vp https://m.edsoo.ru/ffOcca54
ANEKTPUUYECKON SHEPTUU
VYCTpoUCTBO U MPAKTHYECKOE
29 IIPUMEHEHHUE JIEKTPUYECKOIO 3BOHKA, bubnuorexa [JOK
reseparopa nepeMeHHOr0 TOKa, TUHUMN https://m.edsoo.ru/ff0cc324
3JeKTponepeaad
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE DIEKTPOIHEPTUH.
30 KynbsTypa ncnonp3oBanus bubmorexa [JOK
YARTYP . https://m.edsoo.ru/ffOcca54
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
MexaHn4yeckue BOJHBI, YCIOBHS
31 pacnpoctpanenus. [lepuon. CkopocTthb bubnnorexka [JOK
pacpocTpaHeHus U JUIMHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U TPOJOJIbHBIE BOJIHbI
bu6mmorexa [IOK
32 P
cHictie sazat https://m.edsoo.ru/ffOcca54
33 3Byk. CKOpOCTh 3ByKa. [']poMKOCTh bubmuorexa [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
bu6mmorexa [IOK
34 P
CHIeHHe 3ajad https://m.edsoo.ru/ffOccab4
DIIeKTPOMarHUTHBIE BOJIHBI, HX
. bubnuotexa [JOK
35 cBO¥CTBa M cKopocTh. [1kana

OJICKTPOMAardiMuTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccfe0

VYpoxk-koudepenuus no teme «lllkana

bubmuorexa [JOK

36
3JIEKTPOMATrHUHBIX U3TyYCHUI» https://m.edsoo.ru/ff0cca54
[TpuHLIMIIEL PASUOCBA3H U TEIEBUIECHUS.
37 P;;BH?I/IG c IZ: I([:TB CBSI3U " bubmorexa LHOK
pedl ) https://m.edsoo.ru/ff0cca54
Pagnomoxamnus
bu6mmoreka [IOK
38 Pemenue 3anau https://m.edsoo.ru/ffOcca54
bubmuorexa [JOK
P
3 CHICHHE 3a/1a1 https://m.edsoo.ru/ffOcca54
40 KonTtponsnast padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmMonMHEIHOE pacpocTpaHeHHe
41 CBETa B OTHOPOAHOM cpene. ToueuHslit bubmorexa LOK
JIHOPOAL peae. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
42 cBera. [TocTpoeHune n3oopakeHuii B bubmorexa HOK
' p p https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKaje
bu6mmoreka [IOK
43 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ff0d04a6
[Ipenomnenue ceera. [lonHoe
44 BHYTpeHHee oTpakeHue. [IpeneapHbIi bubmorexa HOK
yIp p - Hpel https://m.edsoo.ru/ffOcd7f6
YrOJI TIOJIHOTO BHYTPEHHETO OTPAXKEHUS
bu6mmorexa [IOK
45 Pemenue 3anau https://m.edsoo.ru/ff0d04a6
46 JlabopaTtopHas paborta «3mepenue bubmuorexa [JOK
[oKa3aTelis NPeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
47 JIunzel. [locTpoenne n3obpaxkeHuii B bubnmnorexa [JOK

nuH3e. Popmysia TOHKOU JIMH3HI.

https://m.edsoo.ru/ffOcddle
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VYBenuueHue JIUH3bI

48 Pemenue 3anau bubmmorexa [TOK
https://m.edsoo.ru/ff0d04a6
bubmuoreka [JOK

49 Pe

HICHHE safat hitps://m.eds00.ru/ff0d04a6
50 JlabopaTtopHas pabora «Hccienoanue bubnmoreka [JOK
CBOMCTB M300paKEHUH B JIMH3AX) https://m.edsoo.ru/ff0d04a6
Hucnepcus cBera. CiioxxHbIA COCTaB

51 oenoro cBera. L[Bert. JlJaboparopnas bubnnoreka [JOK
pabora «Habitoienue aucrepcuu https://m.edsoo.ru/ff0d04a6
CBETa»

59 HNurtepdepennus ceera. udpakmus bubnnoreka [JOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ffOced22

53 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnnorexa [HOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e

54 Orntrueckre mpubopkl U YCTPOUCTBA U bubnmnoreka [JOK

yCIIOBUS UX 0€30MacHOr0 IPUMEHEHUs https://m.edsoo.ru/ff0ccab4
55 Ypok-koHpepenius no Teme: «l a3 bubnunoreka [JOK
Kak OITUYECKast CUCTEMA» https://m.edsoo.ru/ff0d04a6
['paHUIIBI MPUMEHIUMOCTH

o6P KJI'I)aCCI/I‘{eCKI())ﬁ MexaHuku. [loctymarsl bubmorexa HOK

3 . ’ Y https://m.edsoo.ru/ffOcf862
CHEIMAILHON T€OPUHU OTHOCUTEIIbHOCTH
OTHOCUTETHHOCTHh OJTHOBPEMEHHOCTH.

57 3ameyieHne BpEeMEHH B COKpaIlieHne bubmorexa [JOK

https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus ¥ UMMYJIbC PEISITHBUCTCKON
. bubmuorexa [JOK
58 yacTuilbl. CBS3b MacCChl C SHEPTUEH U

HMITYJIbCOM. BHGPFI/IS[ IIOKOs

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0ced22
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KonTtponshas padora «OnTuka.

59 OCHOBHI CTICITUATBHON TEOPUHU BH6J_IH0TeKa HOK
O THOCHTOIEHOCTI https://m.edsoo.ru/ffOcf6f0
60P ®oronsl. Dopmyna [Tnanka. JHeprus u bubnnoreka [HOK
4 UMITYIIbC (POTOHA https://m.edsoo.ru/ffOcfel6
bubmuorexa [JOK
61 Penterrie 3apat https://m.edsogru/ff0d04a6
62 OTKpBITHE U UCCIIEIOBAHUE bubnnoreka [JOK
dororddekra. Onwiter A. I'. Crosieroa https://m.edsoo.ru/ffOcffc4
3akonHbl pororpdexra. YpaBHEeHHE
63 3171HLHTeI(711)Ha ,Z[J'qu)[(b(bOTOB(b(geKTa. bubmorexa LHOK
(K packas rpamnay ororpdexra https://m.edsoo.ru/ff0d015e
bubnuorexa [JOK
o4 Pemterite aga https://m.edsogru/ff0d04a6
bubmuorexa [JOK
05 Pemerite aga https://m.edsogru/ff0d04a6
66 Hasnenue cera. OnwiThl I1. H. bu6mmoreka [IOK
JlebGenneBa. XumMudeckoe JCHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTsa u
67 IIPaKTUYECKOE TPUMEHEHUE:! bubnnorexka [JOK
¢doTo371eMeHT, POTOAATUHK, COTHEUHAS https://m.edsoo.ru/ff0d04a6
Oarapesi, CBETOANO]]
68 Pemienne 3agau 1mo teme «JIE€MEHTBI bu6mmorexa [IOK
KBAaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
bubmuoreka [JOK
69 Mposepotnas padota https://m.edsogru/ff0d04a6
70 Mogens atoma ToMmcona. OTBITHI bubmuorexa [JOK

Pesepdopaa o paccessHUIO 0-4acTHIL.

https://m.edsoo.ru/ff0d091a
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[ImanerapHas Mozenb aroMa

bu6mmoreka [IOK
71 [Tocrynarsr bopa
TYIATH BOp https://m.edsoo.ru/ffOdOafa
H3nydenue u noryomenne OTOHOB
72 n H};[qe exoje aTOMEIi-u co H(()iio OBHS bubmmorexa LIOK
p pexo . A yp https://m.edsoo.ru/ff0d0Oafa
SHEPruu Ha apyroul. Buasl criekTpos
BosHoBbIe cBoiicTBa yacTuil. BonHbl e

73 Bbpoitns. KopnyckynsipHO-BOJIHOBOM bubnnoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJCHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4CHHE
OTkpbITHE PATUOAKTUBHOCTU. OTBITHI

74 Pesepdopna o onpeaenennio cocrara bubmorexa LHOK

PBOPL pedt https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3ITYyYCHUS
Bubnnoteka LOK

75 Pemenne 3anau https://m.edsoo.ru/ff0d1356
CgoiicTBa anbda-, 6era-, raMma- BubnnoTteka LIOK

76 U3JIydeHUs. BiausHue paaioakTUBHOCTH https://m.edsoo.ru/ff0d1356
Ha KUBbIE OPTaHU3MBbI

Bubnanoteka LLIOK

7 Pemenue 3amau https://m.edsoo.ru/ff0d1356
OTKpbITHE TPOTOHA U HEUTPOHA.

78 W3otonsl. Anba-pacna. bubmuorexa [IOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edso00.ru/ff0d1162
pacnaa. 'aMmma-uznydyeHue

bubmuoreka [JOK
79 Pemenue 3anau
A https://m.edsoo.ru/ff0d1356
80 DHeprus CBsI31 HYKJIOHOB B si/Ipe. bubnuorexa [JOK



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

S nepHble peakuuu. S nepHbIA peakTop.
[Tpo6iemMbl, epCeKTUBBL,
SKOJIOTUYECKUE ACTIEKTHI SIEPHOMN
SHEPIreTHKU

https://m.edsoo.ru/ff0d1356

Bubnanoteka LLOK

81 Perienne 3amau https://m.edsoo.ru/ff0d1356
Bubnanoteka LLOK
82 Iposepounas pabora https://m.edsoo.ru/ff0d1356
OnemeHTapHble YacTULbl. OTKpBITHE
O3UTpoHa. MeToabl HaOIOICHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHL. bubnuoreka [IOK
83 .
Kpyrusni cron «@yHaaMeHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoaencTeus. EAMHCTBO
(bu3nyecKoil KapTUHBI MUpa»
Oransl pa3BUTHS aCTPOHOMHHU. Bnubnnoteka LLOK
[IpukitaHOE M1 MUPOBO33PEHUYECKOE https://m.edsoo.ru/ff0d1356
84 3HAYEHUE ACTPOHOMHHU. Buj 3BE3aHOTO
HebOa. Co3Be3ausi, spKue 3BE3bl,
IUTAHETHI, UX BUAUMOE JIBUKEHUE.
ConneuHas cucrema
Comnnrne. ConHeyHas aKTHBHOCTb. Bubnvoreka LIOK
85 Nctounuk sHeprum CosHIA U 3BE31T https://m.edsoo.ru/ff0d1356
3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU. Bnubnnoteka LLOK
3BE3/IBI TIIABHOM IOCIEIOBATEIIHFHOCTH. https://m.edsoo.ru/ff0d1356
86 Baytpennee crpoenue 3BE3 .

CoBpeMeHHbIE MPECTABICHUS O
HNPOUCXOKACHUH U 3Boorny CoHia



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

U 3BE3]

Muineunsiii [1yte — Hama ["aakTuka.
[Tonoxxenue u nuxenue CoaHia B

Bubnnoteka LOK
https://m.edsoo.ru/ff0d1356

87 lNanmakrtuke. ['anaktuku. YEpHbIE ABIPHI
B siipax TaJaKkTHK
Bceneunas. Paz0eranue rajakTuk. Bubnnorteka LLOK
88 Teopust bosbiioro B3peiBa. PenukToBoe https://m.edsoo.ru/ff0d1356
n3JyyeHue. MeTtarajiakTuka
Bubnnoteka LOK
89 Hepewennsie npo6aeMbl aCTPOHOMUH https://m.edsoo.ru/ffod1356
% KontponbHnas pa6ora «D1eMeHTbI BMG“T"OTeKa LOK
ACTPOHOMHHU 1 aCTPODH3MKI https://m.edsoo.ru/ff0d1356
O6o0matomuii ypok. Pons ¢pusuku u Bubnunoteka LLOK
aCTPOHOMHUH B IKOHOMHYECKOMH, https://m.edsoo.ru/ff0d1356
91 TEXHOJIOTMYECKOM, COIUATLHON U
ITHUYECKON cdepax AesITeTbHOCTH
YesoBeKa
O6o06maromuii ypok. Ponbs u mecto Bubnunoteka LLOK
92 ($U3KMKN U ACTPOHOMHHU B COBPEMEHHOM https://m.edsoo.ru/ff0d1356
Hay4YHOU KapTHHE MHUpa
O6o6maromuii ypok. Pons u Mmecto Bubnunoteka LIOK
93 (U3UKN ¥ aCTPOHOMHH B COBPEMEHHOM https://m.edsoo.ru/ff0d1356
Hay4YHOU KapTHHE MHUpa
Ob6o6maromuit ypok. Posib puznueckoit Bubnuoteka LIOK
94 TEOpHH B (POPMUPOBAHUN https://m.edsoo.ru/ff0d1356

npecTaBiIeHu 0 GPU3NIECKOI KapTHHE
Mupa




O6o6mmaromuii ypok. Pons ¢puzndeckoit
Teopuu B HopMHUpPOBaHUH

Bubnanoteka LLOK
https://m.edsoo.ru/ff0d1356

= MIPEACTABICHHUH O (PU3NYECKON KapTHUHE
Mupa
Ob6o6maromuii ypok. Pois puznueckoit Bubnuoteka LIOK
96 TeOpHH B (HOPMUPOBAHUN https://m.edsoo.ru/ff0d1356
MIPEACTABICHUH O (PU3NYECKON KapTHUHE
MHpa
O6o6mmaromuii ypok. Mecrto Bubnvnoreka LLOK
97 ($u3HYEeCKON KapTUHBI MUpa B 0011IEM 1 https://m.edsoo.ru/ff0d1356
Py COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX PEJCTAaBICHUN O IPUPOIE
Ob6o6maromuii ypok. Pois pusmueckoit Bubnuoreka LIOK
98 TeOpHH B (HOPMUPOBAHUH https://m.edsoo.ru/ff0d1356
NpeJICTaBICHUH 0 PU3NYECKON KapTHHE
Mupa
Ob6o6maromuit ypok. Poib gpusnueckoit Bubnuoteka LIOK
99 Teopuu B (POPMHUPOBAHUU https://m.edsoo.ru/ff0d1356
NpeJICTaBICHUN 0 PU3NYECKON KapTHHE
Mupa
100 PesepBHBIi ypok. MarHuTHOE 1oJIE. 1 5”6“?'°TeKa LOK
DJIeKTPOMArHUTHAS WHYKIIHS https://m.edsoo.ru/ff0d1356
101 PesepBubiii ypok. Onrrka. OCHOBEI 1 5”6“?'0"3*(3 LOK
CIEIMAJIBHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0d1356
102 Pesepsusiit ypok. KBanrosas dusuka. 1 bubnnoreka [JOK
DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 102



https://m.edsoo.ru/ff0d1784

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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