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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIW M3y4YCHUs (PU3UKU HA YPOBHE CPEIHEro oOIIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaroIleM Mupe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYECKUX 3HAHUM ONpenenseT XapakTep M Ppa3BUTHE Pa3HOOOPA3HBIX
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 00y4aroImuxcs, B GopMUpOBaHHE YMEHUI
NPUMEHATh HAyYHBIH METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

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

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca GpU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHImana GU3NYECKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPOoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHUX U TEXHOJOTMYECKUX MPUIIOKEHUIN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKH M TEXHOJIOTUH, a TaKke 00CYKJIeHHsI TPO0JIeM paliiOHAILHOTO IPUPOIOIIOIb30BaHMS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPHUPOJE, IPaHUIAX MPUMEHUMOCTU TEOPHM, JJISi ONUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH oOydaroumuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBISETCS YYaCTHUKAMH OOpa30BaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSATh HM3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIIe XKu3HH, TpeOyronume BbIOOpa (DU3WYECKONW MOJENH I CUTYalluH MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro KaOuHeTa (pU3MKU WIH B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TIPAKTHYECKUX pPadOT U JIEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOpAaTOPHOrOo OOOpYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (opMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYAIOIIMXCAd K HAYYHOMY H3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHKUE HAYYHOTO MHUPOBO33PECHHS KaK pe3y/IbTaTa U3yueHHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUEe MPEACTaBICHUN O POJIM (PU3UKU ISl Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

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

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3a7ad C SBHO 3aJaHHOW (QU3MUECKOU
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHUS Ha OKPYKAOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3JIaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€ITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 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 (PU3MUECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHSL.

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

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopAuHAT. ClioKeHHe NMepeMEIIeHU U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueliHoe naBmxeHHe. J[[BUkeHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpoWCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, JBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOmeHHOTO O/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OTPE/ISTICHUS MTHOBEHHOW CKOPOCTH.

WccnenoBanne  COOTHOMICHHWSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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



Macca tema. Cuna. IlpuHnun cynepno3unuu cuid. Bropoit 3akon HerooTona miist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [71s1 MaTtepralibHbIX 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 CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdduuuent tpenns. Cuna conpoTuBieHus
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

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

TexHuueckue YCTpPOHCTBA M MPAKTUYECKOE IPUMEHEHUE: MOJIMIMIIHUKY, JBUKEHHE
HCKYCCTBEHHBIX 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 NOAbEME U aJACHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAKOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

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

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HepTrUs ynpyro Ae(GopMUpOBAHHON MPYKUHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



W3yuenne aOCOMIOTHO HEYNMPYroro yjaapa ¢ IMOMOULIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tell M OOBIACHEHUE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOpUU
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne U30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCTUHECHUH.

OnbiTel O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHuid 00bEéMa
KOMHATBHI, IaBJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSI pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemioTsl U pabota. BHYTpeHHssS SHEPrUusi 0IHOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenayun: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JTyUCHHUE. Y ACIbHas
TEMJIOEMKOCTH BelecTBa. KoaudecTBo TEIUIOTHI IpH TEIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOTr0 3aKOHA TEPMOAMHAMUKHY K H30MpoiieccaM. [ paduieckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

Tennossie MamuHbL. [I[puHIMIBL elcTBUS TEIIOBRIX MatuH. [IpeoOpa3zoBanus SHEPTUU B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nedictBus terioBor MamuHbl. [{ukn Kapho u
€ro KO3 GUIUEHT MOJIE3HOTO ACHCTBHSI. DKOIOTUIECKHIE MPOOIEMBbI TETNIOHEPT € TUKH.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IMPUMEHEHHE: JIBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

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

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HaceleHHbli nap. Y aenpHas TemiaoTa napooOpa3oBaHUs.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TerioTa miasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

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

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre nmpu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buga dSIEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYINPOBOJAHUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsijia.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH  3aps.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX noJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. [ludnekTpruieckasi IpOHUIIAEMOCTb.

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

TexHuueckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TT0JIE 3apsKEHHBIX TEl.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHdecKasl 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM 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 mok. Toku é pa3nuunvix cpeoax

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

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

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

DJNIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akOoH Oma Jist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

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

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpruueckuil Tok B ra3zax. CaMoCTOSITENbHBIM 1 HECAMOCTOATEIbHBINA pa3psaa. MomHuUS.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

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

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3ps ¥ IPOBOAMMOCTb BO3AYXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomnusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISCTCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4dHbId (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX INPOCKIHMU HAa OCHU
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 BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATelb BHYTPEHHErO CropaHusi, MapoBasi TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, dJIEKTpOHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marautHOM MHAYKUMH. [IpUHIMI Cynepro3uM MarHUTHBIX 1OJe. JIMHMY MarHUTHOU
uHAyKkuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MaruautHoe moje HmpoBOAHMKA ¢ TOKOoM. KapTuHa nMHMI MHIYKIUUM MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

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

SIBneHue anekTpoMarHuTHOM MHAYKIMHM. [IOTOK BeKTOpa MAarHUTHOM MHIYKLHH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKInK Papazes.

BuxpeBoe ayiekTpuueckoe IMoje. ONEKTPOJABMXKYIIass CUia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HHE CAMOMHAYKIIMH. DJIEKTPOABHKYILAS CHJIa CAMOMHYKIUU.



DHeprusi MarHUTHOTO NOJI KaTYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHI, UHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢aza konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxamoImux KojeOaHUsAX. BbIHYXIeHHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

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

Tpancdopmarop. I[IpousBoacTBo, mepegaya U NOTpeOIEHUE BSIEKTPUUECKON HHEPIUH.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC ATICKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

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

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMazHuUmMHbsle 60JIHbL

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 BOJHBI. YCJIOBHUS HM3JyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHHIX BOJIH. [IpuMeHeHHE >MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBAsl JIMATHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue oTpakeHus U IPEIOMIICHUST MEXaHUIECKUX BOJTH.

Hab6monenue nuatepdepeHyu u AUGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

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

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

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUH B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparomue W paccewBalIIMe JIUH3BL. ToHKas nuH3a. DOKYyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoenune n3obpakeHuil B COOMPAIOMINUX U PACCEUBAOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNS] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

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,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

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

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHON PEIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pazgen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHUTEJIBLHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHPHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAIIICHHUE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M TPAKTHUYECKOe NpUMEHeHHe: (oTodaeMeHT, (HOTOomaTUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Jpyrol. Buasl crnektpoB. CHeKTp YpOBHEW 3HEpPrUM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOHN Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cmiexTpockort), 1a3ep, KBAaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTb  CTPOCHMS  sApa. OTtkpbiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

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

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. JleneHue U CUHTES SEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TeEpCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUS. ENMUHCTBO (pu3mueckoil KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

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

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpukimagHOoe M MHPOBO33PEHYECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3bI, INIAHETH, HX BUIMNMOE ABHKCHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpeMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPBI B sIAPAaX FAJIAKTHK.

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

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJIOTMYECKOW, COIMAIBHOW U
TUYECKOM cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3HUECKON KapTHUHBI MUpPA B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHUH, TPUTOHOMETpHUUYECKHE (YHKIIUH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0I00US TPEYTOILHUKOB, ONPE/IEICHNE TUIOIIAU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTeNbHBIC IBUKEHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKAas CTPYKTypa TBEPABIX TeEIl,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: mMarHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUM.



Texnonozus: TAHAXA DJIEKTPOIIEpenad, TeHEPATOP IEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHMs yueOHOro npeaMera «@Du3Mka» IOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMM  OOydarollerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paXT1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE MJIAHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

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



MJJAHUPOBAHUE W OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

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;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNbTATOB IIENSAM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHITUSAMH W MeToAamH (pu3mdeckoi
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepkKAHUS, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWsI, €r0 HMHTEPIIPETaIluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHTYyallUsX, B TOM 4YHCJE TMpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS TI0 (PU3HMKE B IPAKTHUECKYIO 001aCTh KUZHEACITSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

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



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIIHUOHHBIX TEXHOJIOTUH 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(OPMALIMOHHOM O€301aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYIIECTBIISITH OOIIEHUE HA YPOKaX (PU3MKH U BO BHE-YPOUHOU JESTEIHHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHTHOW ¥ HHIAMBHUIyaTbHON paOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIHWHUPOBATH
JIEUCTBUA MO €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHUCTBHH, PaCHpENeNsiTh pOIUu C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAaH PELIEHUS PAacu€THBIX M KAayeCTBEHHBIX 3aJ]a4, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBATh €ro, Oparth Ha cebs OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHHUIO SPYAULMU B 00JIacTu (U3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

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

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalllud, BbIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

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

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOyYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIH
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

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

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh IMOILMOHAIBHOE COCTOSHUE NAPYTHX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JTEMOHCTPHUPOBATh Ha MpPUMEpax posib U MecTo (PU3UKU B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4YHOM KAapTUHBI MHUPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAasI
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, abCOMIOTHO TBEPAOE TEJO, WICATbHBIN Ta3, MOAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIM HIEKTPUUECKUHN 3apsi] NPHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA U AJIEKTPOJWHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeN, U3MEHEHHE 00BbEMa Tel MpH HarpeBaHUU
(OXJMaXkJIeHUH ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHJECH AU, TIIaBJICHUE, KPUCTAILTU3AlIHS,
KHUIIEHUE, BIQXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS ra3a MpU €ro HarpeBaHUHU B 3aKPBHITOM
cocyze, CBA3b MEXIy IapamMeTpaMd COCTOSIHHMSI ra3a B H30Ipoleccax, 3JeKTpu3alus Ted,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHHE, UCIOJB3Ys (U3MYECKHUEe BEIMYMHBI: KOOpAMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHWYeCKas MOIIHOCThb; MpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3HMUECKUH CMBICH HCMHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONKCHIBATh W3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBJICHHSA, 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 O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC SJCKTPUYECKHE CBOMCTBA BEUIECTBA M DJICKTPUYECKHE SBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINEC JAHHYIO (PU3MUECKYIO BETHUMHY C APYTUMHU BEITMYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTUU TEIUIOBOTO JIBIIKCHHS
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 HW3MEpPEHHH, TpU O3TOM  (HOPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
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
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MUYECKMX BEIMYMH B BHJE TaOIHIl U TpadUKOB, JIENaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (U3NYCCKUE BEIHUYMHBI W (POPMYIBI, HEOOXOAMMBIE I €€ pEIICHUs,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAWBATh JIOTMYECKH HEIMPOTUBOPEUYUBYIO LIENOYKY
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 IpYIIIE 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;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIpOLecChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM M JIBWXKYIIMHCA 3apsii,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PporoaddexT), cBeToBOE NaBiieHHe, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYMHBI: DSJEKTPUUECKUN 3apsl, cujla TOKa, DSJIEKTPUYECKOe
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 KojeOaHWil 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 OOO3HAUYEHUS M EIUHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIB], YKa3blBaTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYI (PU3MYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHNE (PU3UUECKON BEITMUMHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IMAPAJLICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacpOCTPAaHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MacCOBOI'0 4YMcCla, MOCTyJaTsl bopa, 3aKOH paJMOaKTUBHOIO paclnajna, IpH TOM pa3iIuyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpPECIIATh HAIPAaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJSA IIPOBOJAHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agayy M TUINOTE3y Y4eOHOro  SKCIEpUMEHTa, CcoOUpaTh YCTaHOBKY 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
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEIOBAHMSI,

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, HEOOXOIUWMbIe IJs e€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAUeHUs! (PU3UUECKON BETMYUHBI;

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMH U TPEICTaBlIeHUs 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;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJb30BaTh TEOPETHUYECKUE 3HAaHUA 1O (U3UKE B IIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpYIIIE C BBIMOJIHEHUEM PA3IMYHbIX COI[MAIBHBIX POJIeH, IIIAaHUPOBATh 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
HaumenoBauue KoauyecTBo 4acos
Ne JaexkTpoHHble (uudpoBbie) 00pazoBaTeIbHbIE
pa3aesioB U TeM KonrTpoabubie IIpakTuueckue
n/n Bcero pecypcbl
NMpOrpamMmbl padoThI padoTbI
Pazgen 1. DUBUKA U METOJbI HAYYHOI'O IIO3HAHUA
bu6mmoreka [IOK
1. https:/uBaHoB-
am.pd/physics peryshkin/physics 10/index.
11 dusrka 1 METOJIBI 5 html
' HAyYHOTO MMO3HAHUS 2.
11.https://m.edsoo.ru/7f41bf72 1.http://class-
fizik.ru/v10.html
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
21 KiHeMaTHKa 5 bu6muoreka [IOK https://m.edsoo.ru/7f41bf72
' 1.http://class-fizik.ru/v10.html
29 ] —— 7 bubamorexa I{OK https://m.edsoo.ru/7f41bf71.
' 1.http://class-fizik.ru/v10.html
3aKOHBI COXpaHEHUS B bubmumoreka LIOK https://m.edsoo.ru/7f41bf72
2.3 6 1 1 .
MEXaHUKE 1.http://class-fizik.ru/v10.html
Hroro 1o pasneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-

KMHETUYECKON TEOPUHU

9

bubmmorexa L{OK https://m.edsoo.ru/7f41bf72
1.http://class-fizik.ru/v10.html
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3.2 OCHOBBI TEPMOJIUHAMUKH 10 bu6mmoreka [{OK https://m.edsoo.ru/7f41bf72
A
23 Berpzzi‘:’l;;’:;:;’:*“” ; BuGanorexa LIOK https://m.eds00.ru/7f41bf72
' PHEETEA. 1.http://class-fizik.ru/v10.html
Iepexoibl
Wroro no pazueny 24
Paznea 4. JIEKTPOJINMHAMMUKA
41 S eKTDOCTATHKA 10 bubnrorexa LIOK https://m.edsoo.ru/7f41bf72
' P 1.http://class-fizik.ru/v10.html
n .
42 SHZiTTOi};TfHﬁ rox. Toxn 12 bu6mmoreka [{OK https://m.edsoo.ru/7f41bf72
' P ' 1.http://class-fizik.ru/v10.html
B Pa3JIMUHBIX Cpelaax
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBanue pa3jaesioB JaexkTpoHHble (uudpoBbie) 00pazoBaTebHbIE
Konrpoabnbsie IIpakruyeckue
n/n H TeM MPOrpaMmbl Bcero pecypchbl
padoThI padoTshI
Paznen 1. JIEKTPOIUHAMUKA
bubmuoreka [JOK
1. https://mBaHOB-
MarnutHoe mone. X . . i
am.p@d/physics peryshkin/physics 10/index.
1.1 DJIeKTpOMarHuTHas 11 1 3 html
AT 2. https://m.edsoo.ru/7f41c97c 1.http://class-
fizik.ru/v10.html
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
M
21 R ZxangZCKHe " . 9 1 bubnnorexa LIOK https://m.edsoo.ru/7f41c97c
: KTPOMAarHUTHBI ..
Hertp 1.http://class-fizik.ru/v10.html
KoJieOaHus
Mexanndeckue u bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
2.2 5 1 ..
AJIEKTPOMATrHUTHBIC BOJTHBI 1.http://class-fizik.ru/v10.html
2.3 OnTHka 10 3 bubnuoreka [TOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
OCHOBEI cIEIHAILHON bubnunorexa L{OK https://m.edsoo.ru/7f41c97c
3.1 4 1 ..
TEOPUH OTHOCUTEILHOCTH 1.http://class-fizik.ru/v10.html
Wroro no pazneny 4

Pa3znesn 4. KBAHTOBAS ®PU3UKA
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DIeEMEHTHI KBAHTOBOM

bu6imoreka LITOK https://m.edsoo.ru/7f41c97c

4.1 ..
OIITUKU 6 1.http://class-fizik.ru/v10.html
42 CTh0CHIE ATOMa 4 bubnnorexa LIOK https://m.edsoo.ru/7f41c97c
' P 1.http://class-fizik.ru/A10.html
4.3 ATOMHOE PO 5 bubmmorexa LTOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DNeMEeHTbl aCTPOHOMUU U

bu6imoreka LITOK https://m.edsoo.ru/7f41c97¢c

>1 acTpoU3UKH ! L 1.http://class-fizik.ru/v10.html
Hroro no pazgeny 7
Pazngen 6. OGOBIIAIOIEE IIOBTOPEHUE
61 O e O o 11
Hroro no paznemy 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 4

I10 ITPOTPAMME
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IIOYPOUYHOE NJIAHUPOBAHUE
10 KJIACC . Basa

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema YpoKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
n/n Bcero U3YYEeHUS
padoTbI padoThbI pecypcbl
®usuka — HayKa O PUPOJE. bubmmorexa LIOK
https://m.edsoo.ru/ff0c32e2

1 Hay4npie MeTo b1 TO3HAHUS 1 03.09

OKPYKAIOLIEro MUpa lm
fizik.ru/v10.html
Poab u mecTo pusuku B bubnnoreka [JOK

’ (bopMHpPOBaHUH COBPEMEHHOM 1 09.09 https://m.edsoo.ru/ff0c33e6
HAay4YHON KapTHHBI MUPa, B ' 1.http://class-
MPAKTUYECKOHN JCATEIBHOCTH JIFOJIeH fizik.ru/v10.html
MexaHu4ecKoe JBHKEHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 10.09 bubmuorexa [JOK
nekenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTbh, YCKOpEHUE

bu6nmoreka [JOK

4 PaBHOMepHOE MpsSMOTMHEHHOE 1 16.09 https://m.edsoo.ru/ff0c3620

IIBHKEHUE 1.http://class-
fizik.ru/v10.html
bu6mmoreka [JOK

5 PaBHOYCKOpEHHOE MPSMOIMHENHHOE 1 17.09 https://m.edsoo.ru/ff0c372e
IBIKEHUE 1.http://class-

fizik.ru/v10.html

5 CBoOoaHoe majieHue. Y CKopeHue 1 93.09 bubnmuotexa [JOK

CcBOOOIHOTO MTaJECHUA

https://m.edsoo.ru/ff0c39cc
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KpuBosnHelHOE ABUXKEHUE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3ada

7 j;[lf;;;(ell{{:zrmepnanbﬂon TOYKH TI0 24.09 1 httn://class-
fizik.ru/v10.html
IIpyHLIMIT OTHOCUTETBHOCTH
8 F:J]I/IJIHCH. NuepumanbHbie CUCTEMBI 30.09 bubmorexa HOK
- https://m.edsoo.ru/ff0c3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca Tena. Cuna. [Ipunnun Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
9 CyTNepro3uiuu cui. Bropoii 3akon 01.10
HprotoHa 11 MatepranibHON TOUKH l h.ttl Aiclass-
fizik.ru/v10.html
bubmuorexa [JOK
10 Tperuii 3akon HeroToHa mist 14.10 https://m.edsoo.ru/ff0c3be8
MaTepUAIbHBIX TOYCK 1.http://class-
fizik.ru/v10.html
3aKkoH BceMHUpHOro TsaroteHus. Cumia
11 TSIKECTH. HeII:Bas[ KOCMHYECKas 15.10 Bubmmorexa LOK
https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
bu6nmoreka [JOK
12 Cwuuna ynpyroctu. 3akoH ['yka. Bec 21.10 https://m.edsoo.ru/ff0c3el8
Tena 1.http://class-
fizik.ru/v10.html
Cuna tpenus. Koapduunent bubnuoreka [IOK
13 Tpenus. Cuiia CONpOTUBIICHUS TTPU 9910 https://m.edsoo.ru/ff0c3f76
NIBIKEHUH TENA B )KUIKOCTH WU 1.http://class-
rase fizik.ru/v10.html
[ToctynarenbHoe U BpamareabHOE bubnnorexa [JOK
14 JIBUKEHHE a0COTIOTHO TBEPAOTO 28.10 https://m.edsoo.ru/ff0c41a6

Tena. MomeHnT cuibl. 11imeuo cuibl.

1.http://class-
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VYcnoBus paBHOBECHS TBEPIOTO Tela

fizik.ru/v10.html

15

16

17

18

19

20

Nmnynbc maTepuanbHOM TOUYKH,
CHUCTEMBbI MaTepUATIbHBIX TOYCK.
Nmmnynbe cuiibl. 3aK0H COXpaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE

PaboTa u MOLIIHOCTH CHJIBIL.
Kunernyeckast sHeprus
MaTepuaabHOW TOUKH. Teopema 00
U3MCHCHUU KHHeTH‘ICCKOﬁBHCpFI/II/I

IloTeHunanpHas HEPIUs.
[loTeHunanpHas 3HEPIrust ynpyro
ne(GopMUPOBaHHON NPY>KUHBI.
[ToreHmanpHas 3Heprus Teyna
BOJIM3U MOBEPXHOCTH 3eMIIU

[loTreHunanbHbIE U
HENOoTEeHLUaIbHbIE CHIIBbL. CBS3b
paboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKON IHEPTrUn

JlaGopatopnas pabora Nel
«HccnenoBanue cBsizu pabOTHI CHIIBI
C UI3MEHEHUEM MEXaHUYECKOMN
SHEpPTHUU Tella Ha IpuMepe
PacTsKEHUS PE3UHOBOTO KIyTay

KontponbHas padora no reme Nel
«Kunemaruka. Jluramuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

29.10

05.11

11.11

12.11

25.11

26.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

1.http://class-
fizik.ru/v10.html

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

1.http://class-
fizik.ru/v10.html

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c461a

1http://class-
fizik.ru/v10.html.

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

bubnmnoreka [JOK
https://m.edsoo.ru/ffOc4b74

1.http://class-
fizik.ru/v10.html
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OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KUHETHYECKOH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?

21 02.12
TeopuH. BpoyHOBCKOE ABHKEHUE. 1.http://class-
Juddyzus fizik.ru/v10.html
Xapaxkrep JBHKECHUS U
99 B3aWMOJICVICTBHS YaCTHUL] BEILIECTBA. ) 03.12
Mopenu cTpoeHHUs ra30B, )KUIKOCTEN
U TBEPJIBIX TEII
93 Macca monekyn. Konnuectso 09.12
Bemiecta. [locTtostHHas ABoraapo
TennoBoe paBHOBecue. Temneparypa
24 u e€ u3mepenue. [llkana remmneparyp 10.12
Henscus
bubmuorexa [JOK
o5 Uneansusiil raz B MKT. OcHoBHOE 16.12 https://m.edsoo.ru/ff0c4fde
ypaBaenne MKT 1.http://class-
fizik.ru/v10.html
AOGcomtoTHas TemIepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU bubnunorexa [JOK
26 17.12
JBHKCHUS MOJICKYJ1. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 23.12
JlaGopaTopnas pabora Ne2
28 «HMccrnenoBanne 3aBUCUMOCTH 24,12
MEXy ITapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»
29 N3onporieccel B neanbHOM rase u 13.01 bu6nmoreka [JOK

nux rpa(bnquKoe OpeaACTaBJICHUC

https://m.edsoo.ru/ff0c570e
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1.http://class-
fizik.ru/v10.html

Buyrtpennss sHeprus
TEPMOAVMHAMUYECKON CUCTEMBI U

crioco0nI €€ n3menenus. KoanuectBo

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

30 TEIIOTHI ¥ paboTa. BHyTpeHHsIs 14.01 1.http://class-

SHEPIUs 0JHOATOMHOTO HEaIbHOIO fizik.ru/v10.html

rasa
bu6mmorexa [IOK

31 Busl Temonepenaun 20.01 ?_T;F::'{//Zizgz?o'rU/ffOC5C36
fizik.ru/v10.html

VY nenbHas TEMI0EMKOCTH BEIIECTBRA. bu6mmoreka [IOK

39 KonnuecTBo TEmIOTHI IIpH 21,01 https://m.edsoo.ru/ff0c5c36

Terionepeaave. AauadaTHbIin 1.http://class-

rporecc fizik.ru/v10.html
bu6mmoreka [JOK

33 [TepBbIit 3aKOH TEPMOTUHAMHUKH U 27 01 https://m.edsoo.ru/ff0c5efc
ero NpUMEHEHHE K H30MpoIieccam 1.http://class-
fizik.ru/v10.html

HeoOpatumocTs nporieccoB B bubmorexa IOK

. https://m.edsoo.ru/ff0c6230
34 npupoje. Bropoii 3akoH 28.01 ]

TEPMOIMHAMHKH lm‘m
fizik.ru/v10.html
bubmuorexa [JOK

35 [Mpunammn neiicteus u KI1J] 03.02 https://m.edsoo.ru/ff0c600a

TEIJIOBOM MAIIUHEI 1.http://class-

fizik.ru/v10.html
36 Huxn Kapno u ero KITJ{ 04.02



http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c5952
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c5c36
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c5c36
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c5efc
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c6230
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c600a
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html

DKoornyeckue mpoodIeMbl

37 10.02
TEIIOIHEPTEeTHKH
Oo6o0maromuii ypox
bubmuorexa [JOK
38 «Monexynspaas ¢pusuka. OCHOBBI 11.02 https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMHUKINY
bu6 OK
KontponbHas padota mo teme Ne2 nowotexa L1
https://m.edso0.ru/ff0c6a50
39 «Monekynsapaas ¢puzuka. OCHOBBI 17.02
N 1.http://class-
TEPMOZIMHAMILIH fizik.ru/v10.htm
bubmuoreka [JOK
40 ITapooOpa3oBaHKe U KOHIECHCAIIHS. 18.02 https://m.edsoo.ru/ff0c63b6
Vcnapenre u KUIeHue ' 1.http://class-
fizik.ru/v10.html
4| memoers s Feeemonat 0z DubmorexaLIOK
A% - ' https://m.edsoo.ru/ff0c64d8
nap
Tgé .K
Bep)(lboe TENO }ZZICTEU‘IJ‘II/I‘IGCKI/IG 5 BuGmiorexa [IOK
aMOP HPIC TEJIA. ARHSOTPOIHA https://m.edsoo.ru/ff0c65f0
42 CBOMCTB KpHcTalioB. JKuakue 03.03
kpucTamuibl. COBpEMEHHBI L http://class-
PHETAILIBL. L-OBPEMEHHBIC fizik.ru/v10.html
MaTepHaIbl
IImaBienne u KpuCTAIIN3aITH bubmorexa HOK
P T https://m.edsoo.ru/ff0c6708
43 VnenpHas TenaoTa NJaBIcHHS. 04.03
P —_ 1.http://class-
yorman fizik.ru/v10.html
bu6mmorexa [IOK
https://m. Tu/ff 2
44 VYpaBHeHHe TEIIOBOro OanaHca 11.08 ttps://m.edsoo. 1/f0CEB20

1.http://class-
fizik.ru/v10.html
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OnexTpuzanus Tel. JINEKTPUIECKUN

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6bcc

. 17.03
45 3aps. JIBa BUa JIEKTPHYECKUX 1 httn://class-
SApAAOB fizik.ru/v10.html
I " UKL Il bubmuoreka [JOK
POBOATHICL, AICKTPH https://m.edsoo.ru/ffOc6bcc
46 MIOJIYIIPOBOTHUKH. 3aKOH 18.03
1.http://class-
COXPAHEHHUS IJIEKTPUUYCCKOr0 3apsijia fizik ru/v10.html
BzaumoneiictBue 3apsaoB. 3aKoH bubmmorexa LOK
HMOJIENCTBY )
A . Pz . https://m.edsoo.ru/ffOc6ces
47 Kynona. Toueunslii anexTpuueckuii 24.03
1.http://class-
>apan fizik.ru/v10.html
Hanpsk€HHOCTD 371€KTPUUYECKOT0 bubnnorexa [HOK
18 noJist. [IpuHIUT Cynepno3uIum 25 03 https://m.edsoo.ru/ff0c6df2
ANEKTPUYECKUX Tosiel. JInaum ' 1.http://class-
HANPSDKEHHOCTH fizik.ru/v10.html
Pac bu6mmoreka [JOK
aDOTA G INCKTPOCTATHTECKOTO https://m.edsoo.ru/ff0c6f00
49 nojs. [Torennuan. PazHocts 07.04
1.http://class-
HOTCHIMATOB fizik.ru/v10.html
- bu6nmoreka [JOK
DOBOARMICH T JIMDICITPITH B https://m.edsoo.ru/ff0c7018
50 ANEKTPOCTATUYECKOM ITOJIE. 08.04
1.http://class-
JlvanexTpudeckast MPOHUIIAEMOCTh fizik ru/v10.html
bubmuorexa [JOK
https://m.edso00.ru/ff0c7126
51 OnexTpoémkocTh. Konnencarop 14.04 1.h[t)t J/class-
fizik.ru/v10.html
52 ONEKTPOEMKOCTH IIIOCKOTO 15.04 bub6nuorexa [IOK
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KOHJIEHCAaTopa. DHeprus
3apsHKEHHOI0 KOHJIeHCaTopa

https://m.edsoo.ru/ff0c72c0

1.http://class-
fizik.ru/v10.html

53

Jlaboparopnast pabora Ne3
"N3mepenue 31eKTpoEMKOCTH
KOHJieHcaropa"

21.04

54

[IpunIMI NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
armapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHe AIEKTPONpUOOPOB

22.04

55

DNEeKTPUYECKUM TOK, YCIOBUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma 1ist
y4acTKa Ienu

28.04

56

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COCTMHEHHE
MpoBOAHUKOB. JIabopaTtopHas
pabota «3yueHnne cMermanHoro
COCMHEHUS PE3UCTOPOB

29.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

1.http://class-
fizik.ru/v10.html

57

58

PaboTa u MmomHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

3axon OMa 1715 TOJIHOM (3aMKHYTO )
anekTpudeckoit nemnu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJ]C ucTtouHnka ToKa u
€ro BHYTPCHHETO CONPOTHUBIICHHS

05.05

06.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

1.http://class-
fizik.ru/v10.html
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DneKTpOHHAas IPOBOJAUMOCTD
TBEPIBIX METAIIOB. 3aBUCUMOCTh

59 12.05
COIPOTHBIICHUS] METAJIJIOB OT
Temneparypbl. CBEpXIpPOBOAUMOCTh
60 BJIeIprqucxnﬁ TOK B BaKyyMe. 18.05
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TonynpoBOTHUKH, MX COOCTBEHHAs bubmuorexa [JOK
61 Y IPUMECHAsI TIPOBOIUMOCTb. 19.05 https://m.edsoo.ru/ff0c84ae
CaoiicTBa p—N-niepexoa. 1.http://class-
[TosrympoBOTHUKOBEIE PUOOPHI fizik.ru/v10.html
DIEeKTpUYECKHI TOK B pacTBOpax U bubnnoreka [JOK
62 pacIiiaBax 3JeKTPOJIUTOB. 20.05 https://m.edsoo.ru/ff0c82ba
DIEKTPOTUTHYCCKAS TUCCOIMAITUS. 1.http://class-
DNEKTPOIN3 fizik.ru/v10.html
DJEKTPUYECKUH TOK B Ta3ax. BuGmiorexa LIOK
KontponbHast pabora o Teme Ne3 ]
63 «dnekrpocTtatrka. [T0CTOSHHBII 26.05 hitps//m.edso0./f0cBAge
SIIEKTPUUYECKH TOK. TOKH B lm
fizik.ru/v10.html
Pa3IMYHBIX Cpeax»
DnexTpuueckue mprudopsl 1 bubnunoreka [JOK
64 YCTPOWCTBA M MX MPAKTUIECKOE 27 05 https://m.edsoo.ru/ffOc86fc
npuMeHeHue. [IpaBuia TeXHUKH 1.http://class-
0e3omacHOCTH fizik.ru/v10.html
bubmuorexa [JOK
65 O6o0maromuit ypox https://m.edsoo.ru/ff0c88be
«DNEeKTPOIMHAMUKAY 1.http://class-
fizik.ru/v10.html
66 bubmuorexa [JOK

https://m.edsoo.ru/ff0c8a8a
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1.http://class-
fizik.ru/v10.html

bubmuoreka [JOK
https://m.edso0.ru/ff0c8c56

67 PesepBHblIil ypoxk. 1 1 htto-//class-
fizik.ru/v10.html
bu6mmoreka [IOK

68 PesepBHbIii ypok. O0o0matommi 1 https://m.edsoo.ru/ff0c8f6c

ypok o Temam 10 kiacca 1.http://class-
fizik.ru/v10.html
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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INOYPOYHOE IINTAHUPOBAHMUE 11 KJIACC 06a3a

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThI padoTshI pecypchl
[TocTostHHBIC MarHUTHI U KX bu6mmoreka [IOK

1 B3auMoJieiicTue. MarHuTHOE MOJIE. 1 03.09 https://m.edsoo.ru/ff0c9778
BekTop MarHUTHOM MHITyKIIUH. 1.http://class-

JIMHUY MarHUTHOW WHIYKIIAU fizik.ru/v10.html
MarunurHoe 1oJ€e NpOBOJHUKA C bu6mmoreka [IOK

5 TokoM. OmBIT DpcTrea. 1 05.09 https://m.edsoo.ru/ff0c98fe

B3auMoeiicTBrE TPOBOIHUKOB C 1.http://class-
TOKOM fizik.ru/v10.html
JlaGopaTtopnas paboraNel
3 «I/ISyEeHI/Il:: MaFI;IHTHOFO OIS 1 1 10.09 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM)
JlelicTBME€ MAarHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopatopHas pabota Ne2 1 1 12.09 bubnuoreka [IOK
«HccneqoBanue necTeus ' https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleficTBMEe MarHUTHOTO IIOJIS Ha

5 JBUXKYITYIOCS 3apsHKEHHYIO 1 17.09 bubmuoreka [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTPOMAarHUTHAS WHTYKITHSL.

6 [ToTOK BekTOpa MarHUTHOM 1 19.09

unaykuuu. DJ1C uaaykuun. 3akoH
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AJIIEKTPOMATHUTHON MHIYKIIUU
®dapages

JlaGopaTtopnast pabora No3
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

24.09

26.09

01.10

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

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

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITHS

KonTponbnas pabota mo Teme Nel
«MarauTHoe noJe.
DNeKTpOMarHuTHasT WHIYKITUS

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
IIpeBpamenue 3aepruu

JlaGoparopHas pabota Ned
«HccnenoBanue 3aBUCUMOCTH

03.10

15.10

17.10

22.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06
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neproja MajbIX KOJIeOaHHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

24.10

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

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYPE

29.10

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

16

[IpencraBienue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUEe KoseOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

31.10

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

17

[IepeMeHHBIH TOK.

CuHyconanbHbIN epEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYTHOE U JEHUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

05.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpancdopmarop. [IpoussoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

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

07.11

12.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324
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OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3oBanus 14.11
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gl(oppocn.ppacnpOCTpaII){erm u 26.11 bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiMHA BOJIHBL. [lomepeunslie u
TIPOJIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 98.11 bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka ' https://m.edsoo.ru/ff0cccOc
DJIeKTpPOMarHUTHBIC BOJIHBI, HX
23 CBoﬁcha u ckopocTb. Llkana 03.12 Bubmiorexa LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpUHIUIIBI paAHOCBSI3U U
24 teneBuaeHus. Pazsurue cpeacts 05.12
cBs3u. Pagnonokamnus
o5 KonrtponbHas paboraNe2 10.12 bubnuoreka [IOK
«Konebanus 1 BOJTHBI» ' https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHHOE pacpoCTpaHEHHE
CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
26 . 12.12
Todeunslii ncTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBera. 3aKOHbI
27 OT;)ameHHﬂ cgerta. [locTpoerne 17.12 Bubmiorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
28 [Ipenomnennue ceera. [lonHoe 19.12 bubnuorexa [IOK
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BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIN yroJ MoJaIHOTO
BHYTPEHHET0 OTPaXKeHUS

https://m.edsoo.ru/ffOcd7f6

29

Jlaboparopnas pabota No5
«M3mepeHune nmokasaresst
HPEIOMJICHUS CTEKIIa»

24.12

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

31

32

JIunzel. [TocTpoenue n3o0pakeHuit
B 1uH3e. PopMyra TOHKOU JIMH3BIL.
YBenuyeHue JuH3bI

JlaboparopHas pabota Ne6
«HccnenoBanue cBOMCTB
U300paKEHUI B JIMH3AX»

Hucnepcus ceera. CioxxHbIA COCTaB
Oenoro cBera. Llet. JJaboparopHas
paboralNe7 «Habmronenue
TUCTIEPCUU CBETa»

26.12

09.01

14.01

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

33

Hurepdepennus cera. dudpakius
cera. JluppakuronHas pemeérka

16.01

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

35

36

ITonepedyHOCTHh CBETOBBIX BOJIH.
ITonmapuszanus ceera

OnTuueckue mpuOOPsI U yCTPOKUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

I'panuubl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKHU.
IToctynatel cnennaibHOM TEOPUU
OTHOCHUTEIILHOCTH

21.01

23.01

28.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

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

37

OTHOCHUTEIBHOCTD

30.01

bu6mmorexa [IOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OIHOBPCMCHHOCTH. 3aMeI[JICHI/IC
BPEMCHH U COKpAIICHUEC NJIMHBI

https://m.edsoo.ru/ffOcfa42

OHeprus U UMIYJbC
pensITUBUCTCKON yacTulibl. CBA3b

bubmuorexa [JOK

38 04.02
MaccChl C SHEPTUEH U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
K 6ota Ne3 «O )
3% Ocnosw crewmamroi reopin 0poz | DrbmomaLOK
H p ' https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH)
40 ®otonbl. Dopmyia [1nanka. 11.02 bubnuoreka [IOK
DHeprusi 1 UMITYJIbC POTOHA ' https://m.edsoo.ru/ffOcfel6
" $Tprg$e u HcgneﬂOBazH; 1200 BuGmorexa LIOK
otodddexra. OnbiTel A. I'. .
https://m.edsoo.ru/ffOcffc4
CroneroBa
2 | S grsttomn 1802 | Bnbmorema LIOK
s ’ ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
13 | Tetenera Romorscoron poersne 200y | Bubmomeca LOK
ACBd. a ' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpocTsa u
44 MPaKTUYECKOE TPUMEHEHHUE: 95,02
dboTorneMeHT, POTONATUHK,
COJIHEUHas OaTapest, CBETOIUO/
45 Pemenue 3amau no reMe « 9JI€MEHTEI 97 02 bubmuoreka [JOK
KBAHTOBOM OIITHKH ’ https://m.edsoo.ru/ff0d0302
46 Mogens atoma ToMmcona. OTBITHI 04.03 bu6mmorexa [IOK

Pesepdopna no paccesiauto o-

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

HaCTHII. HnaHeTapHaﬁ MOACIb aTOMa

bu6mmoreka [IOK

4 Hocrynaret bopa 06.03 https://m.edsoo.ru/ff0dOafa
Wznyuenue u norjouieHue GOTOHOB
MIpH Mepexoie aTomMa C OJTHOTO bu6mmoreka [IOK

48 . 11.03
YPOBHSI SHEPIHH Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoiHoBEIE cBoOiicTBa yacTuil. BOJIHEI

49 ne bpoits. Kopniyckynsipao- 13.03 bubnnoreka [JOK
BOJIHOBOH Jtyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JTy4CHUE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omnsitel Pezepdopaa no 18.03 bubnnoreka [JOK
OIPEIEIIEHUIO COCTaBa ' https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3ITyUCHHS
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue 90.03
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 Wzotomnbl. Anbda-pacmna. 9503 bubnuoteka [JOK
DJIEKTPOHHBIH U TTO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnajn. ['amma-u3inydeHue
DHeprus CBSI3U HYKIIOHOB B Spe.

Snepusle peakunu. SnepHblit Bu6morexa LIOK

53 peakrtop. [IpoOieMbl, TEPCIIEKTHBEI, 27.03

9KOJIOTHYECKHE aCIICKThI H}IepHOﬁ
SHEPITCTUKU

https://m.edsoo.ru/ff0d1356



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
https://m.edsoo.ru/ff0d1356

54

55

56

DeMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo/1bl HaONII0IeHUS U
pPErUCTpaluy dJIEMEHTAPHBIX
yactull. Kpyrielid cton
«DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nIecKoil KAapTHHBI MUPAY»

Bun 3sé3anoro neba. Co3se3nus,
SIpKHE 3BE3bI, TIAHETHI, UX
BuauMoe aBmxeHue. ConHeuHas
cHCTEeMa

Conuue. ConHeuHast akTUBHOCTb.
Nctounuk sneprun CosHia v 3BE311

08.04

10.04

15.04

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

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKHU. 3BE3/IBI TTIAaBHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXK/ICHUU U
sposrorun CoaHIa U 386311

17.04

58

Muneunsii [1yte — Hama
lNanmakTtuka. [Tonoxenue n
neuxenne ConHna B ["anakTuke.
I"anaktuku. YEpHbIE ABIPBI B AIpax
raJIakKTHK

22.04

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyuenue.
MertaranakTtrka

24.04

60

Hepemennsie mpoGiembl

29.04



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH

61

62

63

64

65

66

Kontposbnas pabotaNed
«OJIEMEHTBI aCTPOHOMMH U
acTpOHU3HKIY

O6o06matomuii ypok. Pons dhuzuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON B
ITHYECKOH cepax NesTeTbHOCTH
YyeJ0BeKa

O6o6maromuii ypok. Pons u mecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOI HAyYHOU KapTHHE
MUpa

O6o6maromuii ypok. Ponb
(bU3UYECKON TEOpUH B
dbopMUpOBaHUU TIPENICTABICHUI O
buznuecKoil kKapTUHE MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJE
PesepBHBIi ypok. MarHutHoe 1osie.
DNEeKTpOMarHuTHas NHAYKIHS

06.05

08.05

13.05

15.05

20.05

22.05

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEIILHOCTH

68

Pesepusiit ypok. KBanroBas ¢usuka.

bu6mmoreka [JOK




DNEeMEHTHI aCTPOHOMUU U
actpou3uku

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 xknace/ Msakumes ['.51., byxosueB b.b., Corckuii H.H. nox penakiueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruey

» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
ITapdentbeBoit H.A., AkimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruney
Ouzuka. 3agaunuk. 10-11 ki1.: [Tocobue mist o6meoOpazoBat. yupexaeHuit / PriMkeBu

A.Il. — 7-e u3n., crepeotun. — M.: [lpoda, 2020 — 192 c.

METOANYECKHUE MATEPHUAJIBI IJIS YUYUTEJIA
Msikumes I'.S1. @uzuka: yue6. mist 10 — 11. k1. obieo6pasosar. yupexxaenwuit / I'.5.
Mskumes, b.b. bByxosues, H.H. Cotckuit — M.: [Ipocsemenne, 2020. ba3oBblii u

yI1yOJIeHHBIN YPOBEHb

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.https://phys-ege.sdamagia.ru/

2. http://Insportal.ru. - coranbsHast ceTh paOOTHUKOB 00Opa30BaHHUSL.

3.http://markx.narod.ru/pic/ - ¢pusuka B mkoe.

4. http://festival.1september.ru/articles/ - pecruBanp nenarormueckux naen «OTKPBITHIH YPOK».
5 http://www.fizika.ru/ - caiit ans yuureneld GU3HKH U UX YYCHUKOB.

6. http://www.physics.ru/ - marepuabl o Gpusuke.

7. www . ege .edu.ru - uapopmaronssiid mopran EI'D.


https://phys-ege.sdamgia.ru/

8.http :// school - collection . edu . ru / - equnas xomekuus [{OPo
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