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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 mporpammbl, TmpeacTtaBieHHbIx 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 IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO K mIaHUPyEeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHET0 OOIIero 0O0pa3oBaHMS, IUIAHHPYEMbIE
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

IPEIMETHBIC PE3YNIbTATHI TI0 TOaM 00yUYCHHUS;

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 CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
HIkonbHBIA Kypc (U3UKH — 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 (U3MUYECKUX 3HAHUM OINpenessieT XapakTep M pPa3BUTHE Pa3sHOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHbBI MUpa 00ydaroImuxcs, B popMuUpoBaHUE 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 ABIISETCS JIOTUYECKH 3aBEPIIEHHBIM, 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. Benymmum B Kypce sBhsercss (GOpMUPOBAaHHWE MPEJCTaBICHUA O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHImaza GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHS (PU3HUKU C Pa3BUTHEM OOILECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPOoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO C HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peaau3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



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

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (M3WKH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHHUMOCTHA TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTETbHOCTHBIN 1OIX0J] B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH oOydaroumuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBISETCS Yy4YacTHUKaMHU 0Opa30BaTEeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY 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,
HO3BOJISIOIIME NPUMEHSTh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOI0 pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaIoIIeW Ku3HHU, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUs JTOJKEH M3y4daThbCsl B YCJIOBMSIX IpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
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 PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHA.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBAHMS JOJDKHBI OBITH
MIOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

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

e (dopMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCSd K HAyYHOMY HW3YYEHUIO

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



dbopMUpOBaHKUE HAYYHOTO MHUPOBO33PEHUS KAaK pe3yIbTaTa W3Y4EeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

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, BKIIIOYAs MEXaHUKY, MOJICKYJIIPHYIO (PU3HKY, SJIEKTPOJIUHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

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

OCBOCHHE CIIOCOOOB pEIICHUs pPa3IuYHbIX 3a7a4 C SBHO 3aJaHHON (U3HYECKOU
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

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

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
OKCIIEPUMEHTOB, aHallM3a W  HUHTephnpeTanuu  uUHpOpManuu,  OmpeaeieHus
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3JIaHUE YCIIOBUM IS PAa3BUTHUS YMEHUU MPOEKTHO-UCCIEN0BATEIBCKOM, TBOPUECKOM
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 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00ydaroIuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyXxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunple rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAKTUYECKON 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 (CpeIHSsI CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl 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.

KpuBonuneiinoe naBuxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
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.

Hab6nronenue nBuxeHus Tema, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHONICHHWS  MEXAYy  NYTSIMH,  NPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOcTH [Nanuies. [lepsbiit 3akoH HeroTtoHa. MHepuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuid. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas 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 JIBUKEHHUU TENa B KUAKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

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

TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE NPUMEHEHUE: MOJIIMIHUKY, JIBUXKEHHE
MCKYCCTBEHHBIX CITyTHHKOB.

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.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUSL.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
oOpasiie, 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
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

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

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATBFHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3yuenne aOCOMIOTHO HEYNMPYroro yjaapa ¢ IMOMOULIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] pE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3TUX Mojelied. Macca m pa3mepsl Mosiekysd. KonudecTBo Bemiectsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpelHeld KUHETHYECKOH >SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBIeHue U30MPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U ra30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

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

OnBIThL, WJUTFOCTPUPYIOILIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

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

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3meHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss sHEprsi OAHOATOMHOTO
UJEAIbHOIO ra3a. Busl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIMUS, U3IIydCHHE. Y I€TIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

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

Bropoii 3akon TepmoarHamuku. HeoOpaTnMocTs mpoieccoB B IPUPOJIE.

Tennossie MamuHbL. [I[puHIMIBL elcTBUS TEIIOBRIX MatuH. [IpeoOpa3zoBanus SHEPTUU B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nedictBus terioBor MamuHbl. [{ukn Kapho u
ero Ko3((UIMEHT MOJE3HOTO NEHCTBHS. JKOIOTHYECKHUE POOIEeMbI TEIIO3HEPTETHKY.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTaTE€llb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue >(upa B JATYHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

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

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPAaHUs, PEAaKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HaceleHHbIi nap. Y ienbHas TemioTa napooopa3oBaHHUsL.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

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

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

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 ITAPOB.

Kurienre npu MOHMKEHHOM 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.

B3aumopeiictBue 3apsnoB.  3akoH Kynmona. TodedHblid  3JIEKTpUYECKUH  3apsnl.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX noJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpoBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUUECKOM Mose. JludnekTpruueckasi IpOHULAEMOCTb.

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

TexHuueckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TT0JIE 3apsKEHHBIX TEl.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 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, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsixenue. 3akon Oma i1 ydacTka Lenu.

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

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

DIIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHHUKA TOKA. 3akOoH Oma Juist
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.

OaHOCTOPOHHSS TPOBOAMMOCTD JUO/1A.

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 ypoBHS B 10 Kiacce OCYHIECTBISETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3Myeckas BeIWYMHA, 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,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HMX IPOCKIWU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHIIBI TETUIONEPEIAuH, TEIJIOBOE PABHOBECHE), SJICKTPUICCKHE SIBJICHUS 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.

l'eoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAWITUOHED, TEXHOJIOTHH TIOTYYEHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCJIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
uHAyKuud. KapTrHa auHUi MarHUTHOW MHAYKLIWHU TOJISl HOCTOSIHHBIX 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 Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

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

SIBneHne DNEKTpOMAarHUTHOM MHAYKUMH. [IOTOK BeKTOpa MarHUTHOM HHIYKLHH.
DJIEKTPOABMKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIUK Dapajes.

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

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOTO TOJII KaTYyIIKH C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS 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 Kojebanuid. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUS PHEPIrUU B HUICAIBHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIE MEXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

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

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpod3Hepruu. KynbTypa ucCHoab30BaHUsA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOW CUCTEMBI (MPYKMHHBIN MW MaTeMaTHYeCKUH
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

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

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHblE 60JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W JjuuHA BOJHBEL [lomepednble W TpOAONBbHBIE BONHBL MHTepdepeHmus u mudpakius
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.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paIOCBA3H 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.

HabGnronenue otpaxxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

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, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonnHetHOE pacripocTpaHEeHHUE CBETa B OJHOPOIHON Cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

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

[Ipenomnenne cBera. 3aKOHBI MpEJIOMIJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja IIOJHOIO BHYTPEHHEIO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparomue W paccewBalIIMe JIUH3BL. ToHKas nuH3a. DOKYyCHOE 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
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHHUKOB.

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

ITonspusanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, 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.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl TPUMEHUMOCTH KJIacCHUYECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIUs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTue u wucciaenoBanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3akoHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M TPAKTHUYECKOe NpUMEHeHHe: (oTodaeMeHT, (HOTOomaTUHK,
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. Iloctynarel bopa. U3nyuenue u mornomenue GOTOHOB IpU MEPEXoae aToMa ¢
OJIHOTO YpOBHSI SHepruum Ha JApyro. Buasl cnektpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOZA.

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

CroHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  snpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

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

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

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

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

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

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

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

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

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

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Ortanbl  pa3BUTHS  acTpoHOMuUHU. IIpukinagHOoe H  MHPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMHH.

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

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» JUIsl 3BE3/ TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmxenne Connna B ['anaktuke. Tumnbl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKkTHK.

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

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHoOro noiymapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW |
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MeCTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTHUHE MHpa, poib (u3nueckoi Teopun B (HOPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenne xypca ¢usuku 6azoBoro ypoBHs B 11 Kkiacce ocymiecTBIsieTCs ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BEIMYWHA, 3aKOH, TEOpUs, HAOIIOJEHUE,
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 KOOPAHMHAT, CIOKEHHUE BEKTOPOB, MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU TI0JI00US TPEYTOIHLHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpudueckue SIBICHUS B JKUBOM TPHUPOJE, KoJieOaTeIbHBIC IBUIKEHUS B
KUBOW TIPUPOJE, ONTUYECKHUE SIBJICHUS B KUBOW MPUPOJAE, ACHCTBUE paaHallid Ha >KUBBIE
OPraHU3MBl.

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

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAXA DIEKTPOIIEpeNad, T€eHEPATOp MEPEMEHHOTO TOKA, 3IEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TENEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



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

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaINpaBJICHUH BOCIUTATEILHON ACITEIHHOCTH, B TOM YHCIIE 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;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX TPaKAAHCKOTO OOILECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3aluu;

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

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

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(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEJICHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOro Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

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

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHUKOH, yMEHHE COBEpPIIAaTh OCO3HAHHBIM BBIOOP Oymaymien
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIaHBI,

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

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYIbTYphl, OCO3HaHHME TIJO00ATBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



IJIAHUPOBAHUE U OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacIIUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMUYECKON HANpaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO U UCCIIE0BATENbCKYIO JIEATEIbHOCTh MHAUBUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE 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;

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

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

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

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJICM.

ba3oBble uccienoBaTeabCKHe JeiicTBHS .

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

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWsI, €r0 HMHTEPIIPETaIluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHTYallUsIX, B TOM 4YHCIE TpHU
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€ pEUICHHsS 3aJadd pPe3yidbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YYCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTCPHATUBHBIC 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 UHPOPMALIMK Pa3IMYHbIX BUJOB U (DOPM MpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUS WHPOPMALMU U [EJIEBOM AayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

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

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

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

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTh M KOOPAWHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, pPacCHpelesiaTh POJIU C YU4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

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

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 eiicTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAaH PELICHUS PAacu€THBIX M KAayeCTBEHHBIX 3a/ady, 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, Oparb Ha ceds OTBETCTBEHHOCTH 32
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 CHUTYyalUsIM, 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;

UCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

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

MPUHUMATH ce0sl, MOHMUMAsi CBOU HEJOCTATKU U JIOCTOMHCTBA;

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

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nporuecce nocTrkeHMs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI POTPAMMBI 10 (PU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOyUYaIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIM
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

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

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIET O 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, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

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

COIIMATIbHBIX HABBIKOB, BKJIFOYAIONIUX CMIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

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

JEMOHCTPHUPOBATh Ha MPUMEpaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KAapTUHBI MHUPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAasI
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, abCONIOTHO TBEPIOE TEJO, WACATbHBIN Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIM HIEKTPUUECKUHN 3apsi] NPHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX T, U3MEHEHHE 00bEMa 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 MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpOLeccax, AJIEKTPU3alus Tel,
B3aUMO/ICHCTBUE 3aPSI0B;



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

ONHKCHIBATh W3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEITHYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIMCHIBATh M3YYEHHBIC SJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DIICKTPUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAUYECHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
PaBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETUIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTUW TEIUIOBOTO JIBIKEHHS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

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
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
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 OKCIEPUMEHTa, Y4eOHO-MCCIENI0BATEICKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyAOBaHNUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACIATh (U3NYECKUE 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
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY’KaloLEel cpee;

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 (pU3MYECKHE SIBIEHUS (IIpPOLecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYLIMMHCA 3aps,
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 BOJI0pPO/ia, €CTECTBEHHAsl U UICKYCCTBEHHAs PaliOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: DJJIEKTPUUECKUM 3apsl], cujla TOKa, OJJIEKTPUUYECKOe
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;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HPU OMUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIB], YKa3blBaTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYI (PU3MYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHNE (PU3NUECKON BETMUMHBI;

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 PacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MaccoOBOI'0 4McClla, MOCTyJaTsl bopa, 3aKOH pajMOaKTUBHOIO pacnaaa, Ipu 3TOM pa3iudarb
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
o0jacTh) IPUMEHUMOCTH;

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

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
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
y4eOHOrO0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHON (HU3MUECKOW MOJIENbI0, HCIONb3YS
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
IPOBOJUTH PACcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHUST (PU3NUECKOM 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
TEXHOJIOTUHM Ul TIOUCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALMH W TPEACTaBICHUS y4eOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3inyvaTh
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 TEOPETHUYECKHE 3HAHUSA MO (U3MKE B IIOBCEIHEBHOW JKU3HHM 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 PA3IUYHbBIX COIMAIBHBIX POJICH, MIIaHUPOBATh 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

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeM

dyeKkTpoHHbIE (LM (pPOBbLIE)

Ne ni/m Konrpoabnusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTsbI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
(¥
11 VISHIE T METOAR HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
HO3HAHUSA
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.eds00.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMMUKA
3.1 OCHOBEI MOJIEKYIAPHO-KHHCTHHECKOH 9 1 https://m.edsoo.ru/[HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 ' PETATHBIC COCTOMHIA BEIECTEA 5 https://m.eds00.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOJJMHAMUKA
4.1 DneKTpocTaTKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK. 12 1 1 https://m.edso0.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

TokH B pa3nuyHBIX Cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .
1.1 ArHHTHOE NOJle. DICKTPOMATHATHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKINS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CATITICCIIE 1 TCKTPOMATHITHEIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoseOaHus
59 MexaHu4eckre 1 31eKTpOMarHuTHbIE 5 1 httos://m.edsoo.ruMOT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIEIIUATIBHON TEOPUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCUTCJIBHOCTH
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SW0OVAWQRS
4.2 Crtpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

[NPOT'PAMME

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Wroro no pazueny 7
Pa3nea 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 ‘ O06o0maroiee MOBTOPEHUE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®du3uka — HayKa O PUPOJIE.
HaquHe METOABI ITIO3HAHUA
OKPY’KaroILEero Mupa

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

Posb 1 MecTo ¢uzuku B
(hOopMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTHUHBI MUDA, B
NPaKTUYECKOH e TeTbHOCTH
TOACH

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

Mexannueckoe IBHIKEHUE.
OTHOCHUTEILHOCTh
MEXaHUYECKOr'O JBHIKCHHS.
ITepemenienue, CKOpoOCTh,
YCKOpEHHE

https://m.eds00.ru/RSOAQ0V5ZX

PaBHOMEpHOE ITPsAMONIMHEITHOE
JBUKECHHE

PaBHOyCKOpEeHHOE
IIPSAMOJIMHEMHOE IBUKECHUE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBobogHoe maieHne. Y CKopeHue
¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuneliHoe 1BU>XEHUE.
JBrm>keHre MaTepraibHON TOUKU
0 OKPY>KHOCTHU

https://m.edsoo.ru/TFLJ2C4DN



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

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepunaibHbie
cuctemsl orcuera. [lepBbIil 3aK0H
Hrrotona

https://m.eds00.ru/J6QY7N3WN

Macca tena. Cuia. [lpunnun
cynepnosuiuu cui. Bropoi
3akoH HeroToHa 111
MaTepuanibHOU TOUKU

https://m.edsoo.ru/BVTNWTAQH

10

11

12

Tpernii 3akoH HproToHa 111
MaTepHAIbHBIX TOUEK

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. Ilepas
KOCMHYECKask CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEFXEQD

13

Cuna tpenus. Koapdunuent
Tperust. Cuia COpoOTUBICHUS
IpY ABWKEHUU Tella B )KUIAKOCTH
WIN Taze

https://m.edsoo.ru/UZBUPCM5M

14

ITocTynarensHoE U
BpallaTesIbHOE JBUKEHUE
a0COJIIOTHO TBEPJIOTO TEa.
MowmeHT cuisl. I1nedo cumsl.
VYcnoBus paBHOBeCUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMitynsc MmaTepralbHON TOYKH,
CHUCTEMBI MaTEPUAJIbHBIX TOYEK.
Nmnynbe cuinbl. 3akoH
COXpaHEHHUs UMITYJIbCa.

https://m.edsoo.ru/M5JQTKNWC



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

PeaxkTuBHOE NBUKEHUE

16

PaboTa 1 MOIIHOCTb CHIIBI.
Kunernueckas sneprus
MaTepualbHOU To4KHU. Teopema
00 U3MEHEHNU KHNHETUYECKOW
SHEPruu

https://m.edsoo.ru/J1V59L28B

17

[ToreHuunanbHas SHEPTHUS.
[loTenuuanpHas 3HEprust ynpyro
e OPMHUPOBAHHON MTPY)KUHBL.
ITorennmanbsHas 3HEPrUs TENA
BOJIN3M TIOBEPXHOCTH 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

IToTeHnIManbEHEIE U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHCHHEM MEXaHHISCKOM
SHEPrUM CUCTEMBI T€J. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPrumn

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsi3u pabOTHI
CHUJIBI C UBSMCHCHUECM
MEXaHMUYECKOM SHEepTuu Tela Ha
pUMepe PacTKEHHS
PE3UHOBOTO KIyTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TOJIOKEHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYISIPHO-KMHETUYECKOMN
Teopuu. bpoyHOBCKOE ABMXKEHUE.

Hupdysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Mopenu cTpoeHust
ra3oB, JKUJKOCTEU U TBEPIBIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyn. Konuuectso
BelectBa. [locrossHHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHHue.
IIIxana remneparyp Llenbcus

HUneanbubmi ras B MKT.
OcHoBHOe ypaBHeHne MKT

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/\WPNY6QAS8Z

https://m.edsoo.ru/UKJFVVSBZO

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
SHEPrUU JABUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Kunaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlambroHa. ["a3oBbIc
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3pe)EHHOTO ra3a

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

29

W3omnporneccs! B uaeaabHOM rase
U UX rpaduueckoe

https://m.eds00.ru/0OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

MMpEaACTaBJICHUC

30

BHyTpeHHsIs sHEpTHS
TEPMOAMHAMHYECKOMN CUCTEMBI U
CHOCOOBI €€ N3MEHEHHS.
KonudectBo Temnotel u padoTa.
BnytpeHnHss sHeprus
OJTHOATOMHOTO HUJICaJIbHOTO Ta3a

https://m.eds00.ru/9JOITVXI8

31

32

33

Bunae! renonepenaun

Y nenpHast TENI0EMKOCTh
BemrecTBa. KoamyecTBo TEIIIOTHI
MIpH TeIionepeaaye.
AnrabaTHBIN mporecc

IlepBblii 3aKOH TEPMOJIMHAMUKHU
Y €ro IPUMEHEHHUE K
u3omnpoleccaM

https://m.edso00.ru/36JJ120W9

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

https://m.edsoo.ru/2HO6R3GAS8

34

HeoOpaTtumocTs nporeccos B
npupoae. Bropoii 3akoH
TEPMOJIMHAMUKHI

https://m.edso0.ru/S85LWDFT8

35

36

ITpunnun nevicrBus u KII1/
TEIIOBOM MaITWHEI

Hukn Kapno u ero KII|

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo0.ru/4AXPSAQ0V7M

37

DKOJOoTrH4YecKHe MpoOIeMbl
TETUIOIHEPTETHKH

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

38

O6o06maromuit ypox
«MonekynspHas pusuka.
OCHOBBI TEPMOJITUHAMUKI

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

39

KonTtponbHas pabora o Teme
«MonexynspHas pU3MKa.

https://m.edsoo0.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEPMOAMHAMUKI

40

41

42

43

[Tapoo6pazoBanue u
KoHJeHcauus. Mcnapenue u
KUIICHUE

AOcoiroTHast 1 OTHOCHTEIbHAS
BJIQYKHOCTh BO3/yXa.
Hacpimennsiii map

Tépnoe Teno. Kpucraminueckue
u amopdHbIe Tena. AHU30TPOMIHS
CBOMCTB KpuCTaIOB. JKuakue
Kkpucrtauibl. COBpeMeHHbIE
MaTrepuabl

[TnaBneHre M KpUCTAIUTH3AIINS.
VY aenbHas TEIIIOTA TUIABJICHUSI.
Cyb6numarus

https://m.edsoo.ru/X48Q078EE

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

https://m.edsoo.ru/JXFWLMZNK

https://m.eds00.ru/OX117G6MR

44

45

46

47

YpaBHeHUE TEIJIOBOTO OanaHca

DneKkTpu3zanus Ted.
Onektpuueckuil 3apsia. [[Ba Buna
ANEKTPUYECKHUX 3apsiI0B

[IpoBOAHMKH, AUIIIEKTPUKHU U
MOJIYTIPOBOIHUKH. 3aKOH
COXPaHEHHUs DIIEKTPUYECKOTO
3apsna

B3aumopeiictBue 3apsiioB. 3aKoH
Kynona. Toueunsrii
AEKTPUYECKUN 3aps

https://m.edsoo.ru/0IJUXGN2I11

https://m.edsoo.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

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

48

Hanpspok€HHOCTD 31EKTPUYECKOro
nosist. [IpuHnun cynepno3unuu

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



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

ANEKTPUYECKUX Moen. JIunuun
HANPSKEHHOCTH

49

Pabora cun
AJNIEKTPOCTATUYECKOTO OIS,
ITorenmman. Pa3nocTs
MOTEHIMAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

51

ITpOBOAHMKY U TUAJIEKTPUKH B
JIIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTD

OnektpoéMkocTb. Konnencarop

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJEHCAaTOpa. JHEPTuUs
3apsHKEHHOTO KOHJEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHnast pabota
"N3mepenue 2eKTpoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHuuUI nencTeus U
PUMEHEHHE KOHIEHCAaTOPOB,
KOIMPOBAJIBLHOTO arapara,
CTPYWHOTIO ITPUHTEPA.
DIIeKTpOoCTaTUYECKas 3alIHTa.
3azeMyIeHHE SIEKTPONpUOOPOB

https://m.edso0.ru/H3Q9PNHYY

55

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CyLIECTBOBAHHS.
ITocrosiunbIi TOK. CHila TOKA.
Hanpspokenue. ConpoTuBieHue.
3akoH OMa aJ1s yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

57

ITocnenmoBarennHOE,
napajuielIbHOe, CMEIIaHHOE
COCJIMHEHUE TPOBOHUKOB.
JlaGopaTtopHnas pabota
«M3y4yeHne cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

Pabora 1 momHoCTH

3JIEKTPUYECKOr0 TOKA. 3aKOH
[xoyins-Jlenna

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

59

60

61

3axoH OMa 1715 OJTHOM
(3aMKHYTOM) 2JI€KTPUUECKON
nenu. Kopotkoe 3ambIkaHue.
JlaGopaTtopHnas pabota
«M3mepenne D/1C nctoununka
TOKa U €ro BHYTPEHHETO
COITPOTHBIICHUS

PesepsHsiil ypok. KonTponbHast
pabota o Teme
"DnexkTpoauHaMuka’ /
Bcepoccuiickas npoBepoyHas
paborta

O6o06maromuit ypox
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

DIIeKTpOHHAs MPOBOJIUMOCTh
TBEPABIX METAJIIOB. 3aBUCUMOCTD
COINPOTUBIICHUS METAIIJIOB OT
TEMIIEPATYPBI.

0.5

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFMGEIE5X

https://m.edsoo.ru/P86 MDYO07H

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXnpoBOAUMOCTD

62

63

64

65

DJIEKTPUUYECKU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomrynpoBoIHUKH, UX
coOCTBEHHAas U MpUMecHast
npoBoauMocTh. CBoicTBa p—N-
nepexoja. [lomynpoBogHHKOBBIE
npuOopbI

DIIEKTPUUYECKHI TOK B pacTBOpax
U pacIuiaBax 3JeKTPOJIUTOB.
DIIEKTPONUTHYECKAS
Jucconuanus. DJIEKTPOIN3

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENTbHBIN pa3psi.
Monnus. [1mazma

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

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

https://m.edso0.ru/2VX2KLFQA

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U MX NPAKTUYECKOE
npumeHeHue. [IpaBuina TeXHUKH
0€e301acHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas pabota no teme
«nekTpocratuka. [locTosiHHBIN
ANEKTpUYECKU TOK. Toku B
Pa3IMYHBIX CPEeAAX»

https://m.edsoo.ru/PASKIGWP4

68

Peseprubriil ypok. O6o06maronuit
ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yUeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

ITocTossHABIE MATHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUM MarHUTHON

UHIYKIUH

https://m.edsoo.ru/ADMOYI1IN6

MarauTHoO€e noJie MPOBOIHUKA C
TokOM. OnBIT DpcTeaa.
BzaumopeiicTBue mpoBOAHUKOB C
TOKOM

https://m.eds00.ru/1L5CT47FX

JlaGopaTtopHnast pabota
((I/I?:yT-IeHI/IC MAaramTHOTO I10JIA
KaTylIKu C TOKOM>»

JlelicTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmepa. JlabopaTtopHas pabora
«Hccnenosanue neicTBUA
MMOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM»

JleficTBHEe MarHUTHOTO II0JIS Ha

JBIDKYIYIOCS 3apSHKEHHYIO
yactunty. Cuna Jlopenma. PaGora

cunel JlopeHia

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edso0.ru/7ABZQGQC9

DNIeKTPOMarHuTHasE MHYKIUSI.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToTok BEKTOpa MarHUTHOM
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sIBJIeHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
WHIYKIUOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0maromuii ypok
«MarautHoe 10J1€.
QHGKTpOMaFHI/ITHaSI I/IHJIyKHI/ISI»

https://m.edsoo.ru/COBO5BGMC

11

12

KonTponbhas pabota no teme
«MaruuTtHoe 1osne.
QHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

CBOOOIHBIE MEXaHUYECKHE
Konebanus. 'apMoHndeckue
KoJieOaHus. YpaBHECHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edso0.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

16

17

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
HeproIa MajlbIX KoJicOaHui
rpy3a Ha HUTHU OT [UITMHBI HUTH U
Macchl Tpy3a»

KonebarenbHbIi KOHTYP.
CB0OOIHBIC PJICKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
K0JIeOaTEIIbHOM KOHTYDE.
AHaOTust MEXy
MEXaHNYECKUMH U
AJIEKTPOMATHUTHBIMA
KOJIeOaHHSIMU

®opmyna Tomcona. 3akoH
COXpAHEHHUsI SHEPTHH B
UJeaTHbHOM KOJIe0aTeIbHOM
KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHus.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

IIepeMeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB IIEPEMEHHOT0
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOIEE 3HAYCHUE CUITBI
TOKa U HANPSOKCHUS

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

18

Tpauncdopmarop. [Ipoussozactso,

https://m.edso0.ru/1ZWZUL8OQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpedieHue
ANIEKTPHUYECKON SHEPTUH

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPaTOpa
MIEPEMEHHOT0 TOKA, JIMHUI
JJeKTponepesad

https://m.eds00.ru/93Z12W40Q0

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
KynbTypa ncnosib3oBanus
AJIEKTPO3HEPIUHU B
MOBCEHEBHOM KU3HU

https://m.edso0.ru/SDUNYKWNO

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnipocTpaHeHUs U
JIHA BoJIHbL. [lonepeynsie u
MIPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

23

24

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
DJeKTpOMarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
OJICKTPOMAariMTHBIX BOJIH

HpI/IHI_II/Il'[BI pPaanuoCBA3U U
TeaeBuaeHus. PazBurtue CpCACTB
cBs3U. Paguonokamus

https://m.edso00.ru/Z827Q6V70

https://m.eds00.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

25

KoHnTtponbHas padota
«Koiebanus u BoIHBDY

https://m.edsoo.ru/IHURON8OB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OAHOPOJIHOM cpene. ToueuHblid
HUCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoeHue
U300pa’keHHi B INIOCKOM
3epKaie

https://m.edsoo.ru/AMBKQM22Z

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yron noaHoro
BHYTPEHHETO OTPa’KEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

32

JlaGopaTtopHnast pabota
«3mepenune nokaszarens
MPETOMIIEHUS CTEKIa»

JInnssl. IlocTpoenue
n300pakenuii B muHze. Popmyia
TOHKOH JIMH3bI. Y BEJIMYCHHE
JIMH3BI

JlaGopartopHas paboTa
«HMccnenoBanue CBONCTB
U300paXeHUH B TMH3AX»

Hucnepcus cera. CroXHbIM
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmonenue aucnepcun
CBETa»

https://m.edsoo.ru/J02E1IM1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.eds00.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

33

WnTepdepenmus ceera.
Judpaxuus ceera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpakumonnas pemérka

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro NpUMEHEHUS

https://m.edsoo.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

36

['paHUIIBI MPUMEHIUMOCTH
KJIACCHYECKON MEXaHHUKHU.
[Toctynatsl crienuanbHON
TEOPHH OTHOCUTEIHLHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKpAIIEHUE JITTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
pensTUBUCTCKON yacTulibl. CBS3b
MAacchl C SHEPTUEN U UMITYJIHCOM.
OHeprus MoKost

https://m.edsoo.ru/I190ZY4BUB

39

40

Konrponbnas padora «OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEJIBHOCTH

®otonsl. opmyia [1naHka.
DHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE U UCCIIEIOBAHNE
dororddekra. OnbiTe A. T
CroeToBa

https://m.edso0.ru/PGL5XXSRO

42

3akonbl Gpotorddexra.
YpaBHeHue DUHINTEHA 1S
dotorpdekra. «KpacHas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» Gorodaddexra

43

44

45

Jasnenne ceera. OnbrTel I1. H.
Jlebenena. Xummaeckoe
JICICTBUE CBETA

TexHuueckue ycTpoucTBa u
MIPaKTUYECKOE MTPUMEHEHHUE:
dboTo31eMEHT, GOTOATUHK,
COJTHEYHas OaTapesi, CBETO IO/
Pemenne 3aga4 mo teme
«27eMEeHThI KBAHTOBOW OTIITHKH

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mogeinn atoma Tomcona. OmbITEL
Pesepdopna o paccesauro o-
yactull. [Inanerapuas moaens
aToMa

https://m.edsoo.ru/FIC11POHN

47

48

49

50

[Tocrynarter bopa

WN3nydeHnne u norioumeHue
($hOTOHOB MpH Mepexojie aToma ¢
OJHOTO YPOBHS DHEPIUU Ha
npyroi. Buasl ciekTpos

BonHoBbIe cBOMCTBA YaCcTHII.
Bomnsl ne bpoins.
KopnyckynsipHo-BoIHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYXJIEHHOE U3Ty4YECHHE

OTKpBITHE PATHMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPE/ICJICHUIO COCTaBA
PAAUOAKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edso0.ru/J710TLFCO

https://m.edso0.ru/TSJIFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CsoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaZOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI

https://m.edso0.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmar.
DJIEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnajn. ['amma-u3inydeHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHblid
peakrop. [IpoGiiemsr,
MEPCIEKTUBBI, IKOJIOTHUECKUE
aCIEKThl AEPHOU SHEPTETUKU

https://m.edsoo.ru/CFJYJSSIG

54

55

DJIeMeHTapHbIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. MeTo b1
HAOJII0JIEHUS ¥ peruCTpaliu
3jeMeHTapHbIX yacTull. Kpyrnbiii
cron «DyH/1TaMEeHTaJIbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
(bU3NYECKON KapTUHBI MUPAY

DTanbl pa3BUTHS aCTPOHOMUH.
[IpuxnagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMHH. Buj 3BE3aHOTO
HeOa. Co3Be3us, sipKue 3BE3/IbI,
TUTAaHETHI, UX BHIIMOE
nsrkenne. CoHeuHast cucTeMa

https://m.edsoo.ru/SUC62U40A

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

56

Comnnne. ConHeyHast akTUBHOCTb.
Ucrounuk suepruu CoiiHua u

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



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3

S7

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI
IJIaBHOM I10CJIE10BATENbHOCTH.
BnyTtpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPECTABICHUS O
IPOMCXOXKACHUU U IBOJIIOLUH
CoJHia ¥ 3B€31

https://m.eds00.ru/GGD3W74Z0

58

Mineunsii [1yte — Hama
T'amakTuka. Ilomoxenue u

nemxenne Comuna B ['anakTuke.

lNanaktrku. Y€pHbIE IBIPHI B
A/ipax rajJjakTuk

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbiioro

B3pbIBA. PETMKTOBOE M3IIydeHHE.

Meraranaktuka

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

60

61

62

Hepemennsie nmpo6iembl
aCTPOHOMHHU

KonTtponsHas pabora
«DIIeMEHTHI aCTPOHOMHH U
acTpou3uKm»

Ob6o6maromuit ypok. Posb
(GU3HUKHN U aCTPOHOMHUH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COLIMAIbHOM
1 ATUYECKOH cdepax
JIesITeJIbHOCTH YeJIOBEKa

https://m.edsoo.ru/LJHNL2MCF

https://m.eds00.ru/TXTTCT488

https://m.edsoo.ru/M\WNJ5CRXYD

63

Ob6o6maromuit ypok. Poib u

https://m.edsoo.ru/2PFPB28UF
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MecTO (PU3UKHU U ACTPOHOMUH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(opMUPOBaHUY MTPEICTABICHHIA
0 (pHU3MYECKON KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

O6o6mmaromuii ypok. Mecrto
(bu3nUeCKOit KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
NPEJICTaBICHUN O IPUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

67

68

PesepBHbIil ypok. MaruutHoe
noJie. DJIeKTpOMarHuTHas
UHAYKINS

PesepsHslil ypok. OnTHka.
OcHOBBI cIENMANIBHON Teopun
OTHOCHUTEIIBHOCTH

Pesepnslii ypok. KBanrosas
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCTO (PU3UKH B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKa, MHEpLUalbHAs CUCTEMa OTCUETa, aOCOIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBathe usnyeckue siBiaeHUs (Ipolecchl) 1 OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KUHETHUYECKOW Teopuun
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy MapaMeTpaMH COCTOSIHMS Tra3a B U30IIpolieccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tejla, KHUHETHUYeCKas DSHEprus,
MOTEHIMabHasl dSHEpPrHs, MeXaHudeckas paloTa, MexXaHHUYecKas
MOIITHOCTh; TIPY OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIMYHH, MX OOO3HAu€HUs WM EAMHULIBI, HaXOAWUTH
(GhopMyIibl, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, HWCIOJB3Yys (U3MUECKUE BEIUYMHBI: JaBIICHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSST JHeprus, pabora Trasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAJ, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUII
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEPIrUU TEIJIOBOTO JBUKEHHS MOJIEKYT C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATD OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITIOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UICCKUX SIBICHUN U
MIPOIIECCOB C UCIOIB30BAaHUEM INPSMBIX U KOCBEHHBIX U3MEPEHHIA; TpU
5TOM (OopMYIHpOBaTh NpodiIeMy (3amady) MU THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3UUECKUX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAbHBINA CIIOCOO U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpeI_HHOCTCI\/JI I/I3MepeHI/1ﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHUM; IPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DU3NYECKON MOJENbBIO,
UCHOJNb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HAa OCHOBE aHaIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHBIC 3agaqu: BBICTpanBaTh JIOTUYECCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpeTalMi W NPEACTABICHUS Y4eOHOW W Hay4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpymalomeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUsX, aJE€KBAaTHO OLICHUBATH BKJAJ KaXKJOr0 U3 Y4YaCTHUKOB

TPYIIIBI B peLICHHE pacCMAaTPUBAEMON MTPOOIIEMBI




11 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OpMHPOBAaHUN COBPEMEHHOW HayyHOW KapTHUHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEH, IETIOCTHOCTD U €IMHCTBO (PU3UIECKOIN KapTHHBI MUPa

VY4uTBIBaTh I'PaHUIIBI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUM 3apsl, slepHas MOJEIb aTOMa, HYKJIOHHAas

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
UIEKTPUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHUMMUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
ANEKTPOMAarHuTHas WHAYKLHS, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHEe,  IpeliomMiieHue, uHTepdepeHus, audpakuus U
MoJIIpU3alusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnwuceiBaTh  M3yueHHBIE CBOICTBa  BelleCcTBA  (IJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3IMIHBIX
Cpel) U DJJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢u3nuecKkue  BENUYHMHBL:  DJJCKTPUUECKUN  3apsn, CHiIa  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
FapMOHHYECKHUX 3IEKTPOMAarHUTHBIX KoJieOaHuM, doxycHoe
paccTosiHMe W ONTHUYEeCKash CHJIa JIMH3BI, MPU OMNHUCAHWUU TPABHILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJB3YEMBIX BEIMYWH, UX
o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBLIC ABJICHUA U MPOLCCCHI, UCIIOJIb3YA
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIUMYUH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M HpUHOUNBL  3akoH Owma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pachajza; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MAaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCTIEPUMEHTHI TIO UCCIEA0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
aToM (opmyaupoBaTh TpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IPOBaTB BBIBOBI

11.10

11.11

OCYIHCCTBJISITB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C MCIOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJIYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUI B pamMKax y4eOHOro OKCIepUMEHTa, Y4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKHE 3aKOHbl M INPHUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4du: BLICTPAUBATb JJOTN4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTe MHpU  peLICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalM W NPEACTABICHUS Y4e€OHOW U HAy4YHO-IIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIuio

OOBSICHATh NMPUHLMIIEI ACUCTBUS MalIMH, NMPHOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MacHOr0 HCMOJIB30BaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTh TeopeTHyecKue 3HaHUSA MO (PU3MKE B TOBCEIHEBHOM
KHU3HH 17151 o0ecriedeHns: 6e301MacHOCTH pu 00palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena JJIeMeHTa

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoae. Hayunsie
11 METO/bI IIO3HAHUS OKpy:karouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MopenupoBanue (U3MUECKUX SBICHUH W

1 nporeccoB. Hayunble runote3sl. Ousznueckue
3aKOHBI U TeOopuH. ['paHUIIBI TPUMEHUMOCTH

12 (buznueckux 3aKOHOB. [punanun

' cootBeTcTBUsl. Pomb u wmecto ¢Qusuku B

(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4dHOMU

KapTHHBI MHpa, B IIPaKTUYECKON

JIeSTEILHOCTH TI0AeH

2 MEXAHHWKA

KMHEMATHKA

Mexanuueckoe nBuxenue. OTHOCUTEIBHOCTh
211 MeXaHuuecKkoro aBmxkeHusa. Crucrema oTcuéra.

Tpaexropus

[Tepemernenne, ckopocTh (CPEmHSSI CKOPOCTb,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHue
21 2.1.2 MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
- CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'paduku
2.1.3 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpeHHUH, yTH u MepEMELCHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.14

2.15

2.16

2.1.7

CBoOogHoe majienne. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAOB, LENHBbIE U PEMEHHBIE
neperayu

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY MyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
MIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JIBUKEHUM C HAa4daJlbHOM CKOPOCTBIO, PaBHOU
Hy/I10. MI3ydeHne qBUKEHUs IapUKa B BA3KON
xuakoctu. M3ydeHwe  IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon HeloToHa mia

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

ITepBas kocmuyeckasi ckopocThb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJBXKEHUS M  CWia TPEHHA  IOKOS.

Koaddunment tpenus. Cuna cOnpoTUBICHHUS




IIpH ABMXXCHUU TEJla B JKUAKOCTH HUJIN I'a3€

2.2.7

2.2.8

2.2.9

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

T€J1a, UMCIOIIECTO OCh BpallICHUSA

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynec cwibl u

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

2.3.3
234

2.3.5

2.3.6

3akoH coxpa”eHuss umnyiasca B HCO.
PeakTnBHOE ABIKEHIE

PaboTa critbl

MomHocTh CHITEI

Kunernueckasi s3Heprus MaTepualbHOU TOUKH.
TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
SHEPIus yIpyro nepopMUPOBAHHOM
npykusbl. [loTeHIManpHass »dHEpPrus Tena

BOJIM3HU MOBEPXHOCTHU 3emim

2.3.7

HOTGHL{I/IELHLHBIG N HCIOTCHUHAJIBHBIC CHIIBI.
CBs13b pa6OTI)I HECIMMOTCHIOHUAJIBHBIX CHJI C
N3MCHCHUCM MEXaHUYEeCKOMH SHECpPTUn

CHUCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYEeCKOH OHEPIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeCcKkne ycTpOWCTBA: IBUKEHHUE PAKET,
- BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM TeJl IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysusa. Xapakrep IBHKESHUS U

B3aHMOHeﬁCTBHﬂ 4aCTul BCIICCTBa

3.1.2

Mopgenu CTpoeHHs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJEIICH

3.1.3

3.14

Macca wmonekyn. KommnuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Lienscus

3.15

3.1.6

3.1.7

Mogens  upeansHoro  rasza.  OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU
TEOPHUH UJEATBHOTO rasa

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETHYECKOW DHEPrMH TEIUIOBOIO JBUKCHUS
yactul ra3a. [llkxana remneparyp KensBuna
Ypasuenne Knanelipona — Menzeneesa.

3akoH /lanbToHA

3.1.8

l'azoBbIe 3ak0HBI. M30mpOLIECCH] B MAEATBHOM
raze ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

U30TEepMa, U30X0pa, H300apa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

IIpaktuuyeckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHamuueckass cucrema. BHyTpeHH:s
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel U padborta. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenauu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
VYienpHass TeEmIOEMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

3.2.4

3.25

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
MIEpBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'paguueckass UHTEpIIpeTaLUs]

paboThI Taza

TenmoBble MammHbl. [IpuHIMIBL OElCTBUSA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpounueHt
nmone3Horo  nedctBus  (mamee —  KIIM)

terioBoi MamuHkl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue n koHaeHcanws. Mcnapenue




u KUIICHHE. VY nenbHast TeIIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOCONIOTHAE M OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacelleHHb1 nap

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

COBpeMeHHHC MaTcpHrabl

334

3.35

3.3.6

3.3.7

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TerutoTa tiasienus. Cyomumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue ycCTpOWCTBa: TUTPOMETP U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUM
MOJTY4EHHsT COBPEMEHHBIX MaTEepHUalIOB, B TOM
Yrciie HAHOMAaTEepHAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATHUKA

411

412

4.1.3
414

4.1.5

Onextpu3anus Tea. DNEeKTpUdYecKui 3apsia. Ba
BHJA JJIEKTPUYIECKUX 3apsI0B

[IpoBoaHMKY, TUBIIEKTPUKU u
MOJYIPOBOJHUKHA

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumoneiicteue 3apsanoB. 3akon Kymnona
DneKTpryeckoe oJie. Hanpsxénnocts
ANEKTPUYECKOTO OJIS. [TpuHIMI
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

4.1.6

PaGora cumnm 3MEKTPOCTATHYECKOTO  MOJS.

TTorennuan. PasHOCTE MOTEHIINAIOB

4.1.7

HpOBOIIHI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM

JJeKTpuYeckoM  mone.  Jlundnekrpuyeckas




IIPOHHUIAEMOCTDb

DIIEKTPOEMKOCT. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHnueckne  ycTpOMCTBA:  AJIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE CONPOTUBIIEHUE. Y AEIbHOE
o COITPOTHBIICHUE BEIIECTBA
494 [MocnenoBarenbHOE, napaiebHOe,
o CMEIIaHHOE COeIMHEHNE TPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOoONIHOCTh 3JEKTPUUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE COMPOTHBIICHUE MCTOYHHKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTOW)
anekTprueckoi remn. KopoTkoe 3aMbIkaHue
DJeKTpOHHAsS MIPOBOJIMMOCTh TBEPIBIX
428 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJUIOB oT TEMIIePaTypHhI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4211

4.2.12

IIPpOBOAUMOCTL IMOJYIIPOBOIHUKOB. CaolicTBa

p-n nepexoxa. IloxynpoBoJHUKOBEIE TPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOMTHYECKAsS JIUCCOLUAIINSL.

DneKTpoaun3

DIEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble TUIBI CaMOCTOSITEIIHLHOTO

pazpsana. Monuus. [1mazma

4.2.13

Texnuuyeckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC npuOopHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN U0/,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Auoa, ralbBaHHUKa

4.2.14

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEANHEHUSI PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pasaesa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMATHUTHA A UHAYKOUA
[TocrossuHble MarHuThl. B3aumoperncrsue
431 MOCTOSIHHBIX MAarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHAyKuud.  [lpuHnun  cymepno3unuu.
4.3.2 Jlunun MmarnutHOM wuHAykuu. Kaptuna

JUHUM  MArHUTHOM  WHAYKIUU  TOJS

IIOCTOSAHHBIX MAarHuTOB




MarauTHoe TMOoJ€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJBLEBOI'O

4.33 MPOBOJIHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuita Amriepa, e€ MOJyJIb M HAalpaBJIEHUE
Cuuia Jlopenua, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHrue  3apsOKEHHOM — YacTHII B
433 OTHOPOJIHOM MAarHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/C nnaykuuu. 3aK0H IEKTPOMarHUTHOM
4.38 unaykuuu dapanes
BuxpeBoe anextpuueckoe mnone. IJIC
WHIYKIIAA B TPOBOJHUKE, IBUKYIIICMCS
439 MOCTYNaTeNbHO B OJJHOPOJJHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHAyKTUBHOCTH. SIBI€HME CAMOMHIYKIIUU.
43.11
O/1C camonHayKIIMU
DHeprus MarHUTHOTO TOJSI KaTyIIKA C
4.3.12
TOKOM
4.3.13 OJNEeKTPOMAarHUTHOE I10JIE
TexHuueckue yCTPOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AJIEKTPOMATHHUTEHI,
4.3.14
AIIEKTPOJIBUTATETh, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTHL. Nsyuenne
MarHUTHOTO TIOJII KAaTYIIKK C TOKOM.
4.3.15 UccnenoBanme aeWcTBUS  IMOCTOSHHOTO

Mar"urTa Ha paMKy ¢ TokoM. HMccnenoBanue

SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIUHA




5 KOJIEBAHM 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

Konebarensnass cucrema. CBoOOIHEBIE

kojeOanus. ['apMoHHMueckue KoyieOaHUs.

5.1.1
[lepuon, uwactora, ammumtyna u (dasa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaremaTu4ecKkuin

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHUIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

OITMCaHKE KO0JIEOATEIBHOTO JABUIKCHU A

[IpeBpamenue SHEPIrUH pu
rapMoOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMIUTUTY/IBI KoseOaHui HCXOJTHOM
BEJIMYMHBI C aMIUIUTyJaMH KojeOaHuid e€

CKOPOCTH M YCKOpPEHUs

KoneOarenbubiit  koHTYp.  CBOOOIHBIE

5.1 3JIEKTPOMArHUTHBIE KoseOaHus B
uJealbHOM  KojeOaTelbHOM  KOHTYpe.

>15 AHanoruss MeXAy MEXAHWYECKUMHU W
AEKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyina TomcoHna

3akoH COXPAHCHUS SHEPTHUU B HUACAIBHOM

5.1.6
KoJe0aTeIbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOsieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
5.1.7

BI)IHY)K}ICHHI)IG SJICKTPOMArHuTHBIC

KOJICOAaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

5.1.8 §
NEPpCMCHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUINTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTBo, nepenada




5.2

U MoTpebsieHne 3JEKTPUUECKON SHEpruu.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS 3IEKTPOIHEPT U B

HOBCCHHCBHOfI KHU3HU

TexHudeckue yCTpoicTBa: ceiicmorpad,

5.1.11 AIEKTPUUYECKUI 3BOHOK, JUHUU
aJIeKTpoIiepesay
[Ipaktuuyeckne pabGotel. HccnemoBanue
3aBUCUMOCTH T€pUoAa MajbIX KoJieOaHUN
5110 rpy3a Ha HUTU OT JUIMHBI HUTH W MAacCChl

rpy3a. MccienoBanue mepeMeHHOTO TOKa B
e U3 TOCIE0BATENIFHO COSANHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHWss W JUIMHA  BOJIHBL.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

WnTepdepennus 51 TG paKIus

MCEXaHHNYCCKHUX BOJIH

5.2.3

524

3Byk. CkopocTh 3Byka. ' poMKOCTH 3ByKa.

BricoTa Tona. TemMOp 3Byka

DJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CIIOBHS
W3JIYy4eHHUs  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTaius BexktopoB E, B u v

B 3JICKTpoMar HUTHOI BOJIHE B BaKyyM¢€

5.25

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

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI paaruocCBiA3n U TCICBUIACHUS.




5.3

5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTBI, yJIBTPa3BYKOBas
JUAarHOCTHKa B TEXHUKE W MEIHIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun
OIITUKA

[IpsAMonnHEHOE pacnpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

5.35

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300pKEHNUIA B TIOCKOM

3epKase

[Ipenomiienne cBera. 3aKOHBI TMPEIOMIICHUS
CBeTa. AOCOIOTHBII IOKa3areib

MIPEJIOMIIEHUS

[omuoe BHYTpPEHHEE OTpa’KECHUE.
[IpenenbHBIli yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparonie M paccerBarolIfe JUH3BI.
Tonkasg nuH3a. DOKYCHOE paCCTOSHHE W
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHN B COOMPAFOTIINX
u pacceuBaomux JauH3ax. Dopmyna
TOHKOH NHH3BL. YBEIHYCHHE, JdaBacMoe

JIMH30H

5.3.7

[Ipenenbl NpUMEHMMOCTH T€OMETPUUYECKON

OIITUKHU

5.3.8

WNurepdepentiuss  cBera.  KorepeHTHBIE
HWCTOYHHKHU. VYcenoBus HaO01eHUs
MaKCUMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HI>IX KOTCPCHTHBIX UCTOYHUKOB




Hudpakuus  cBera.  JludpakuuoHHas
peméTka. YcinoBue HaOMIOJICHUS TIABHBIX
5.3.9 MaKCUMYMOB npu MaJgeHun
MOHOXPOMATHYECKOTO CBeTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonspu3anus ceeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOEKUMOHHBIA ammapar,

5.3.11 MMKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAsI
ONTHKA, T paKIMOHHAS peéTKa,
MOJISIPOU T
IIpakTuueckue paboTHI. H3mepenue

ImoKasareiisd MPEJIOMIICHUA. I/ICCJIGZIOBaHI/IC
5.3.12 i} i
CBOUCTB I/I306pa)KCHI/II/I B JIMH3aXx.

Hab6monenue qucnepcuu ceeta

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl IPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. ITocTynatet TEOPUH
6.1 OTHOCHUTEIILHOCTH: MHBApUAaHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCHUTEITHHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpEMEHM M COKpalleHue
JUTUHBI
6.3 DHeprus ¥ UMNYJIbC CBOOOTHOMN YaCTHUIIBI

CBsi3b Macchl C JHEpPrUed W UMITYIHCOM
6.4 CBOOOJTHOM YaCTHUIIBl. ODHEPrus TMOKOS

CcBOOOIHOI Y4aCTHUIIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBs3u >HEPTUN
7.1 7.11 ¢doroHa ¢ ero yactoTod. OHeprus u

UMITYJThC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Ombitet A.I. CroneroBa.  3aKOHBI
dotorddexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotordpdekra

Hasnenue ceera. Onbitel [1.H. Jlebenera
XHUMHUYECKOE JICVCTBUE CBETA
TexHu4yeckue ycTpoucTBa: (OTOIIEMEHT,

(dhoTomaryuk, COJIHEYHAas Oarapes,

CBCTOAHNO

CTPOEHUME ATOMA

721

Monenb atoma Tomcona. OTBITEL
Pesepdopna o uccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaSI MOJCJIb aTOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
HOIIOIIEHNE  (OTOHOB TpU  IEpexone
aTomMa C OJHOIO YPOBHSA DJHEPIrUU Ha
npyroii. Buasl criektpoB. CriekTp ypoBHEM

OHEPIrur aroMa BOAOpOJaa

7.2.3

724

Bomnnosrle cBoiicTBa yactull. BOmHBI g€
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus dIeKTpOHOB Ha

KpHUCTaax

CronTafgHoe U BBIHYXACHHOC H3JIYYCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBII
aHayM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmrogenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIONEHUST M PETUCTpAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaIMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo omnpexmeneHuro cocraBa
panmuoakTuUBHOTO  m3nydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BiusHue

PaaAnOaKTUBHOCTHU HaA JKUBBIC OPraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHAa.

Hyxnonnas mozens siapa ['eiizenbOepra —
7.3.3

WBanenko. 3apsan siipa. MaccoBoe 4uciio

siapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnas. lNamma-
7.3.4
U3JIy4EHUE. 3aKOH  paJAMOaKTUBHOIO

pacmaga

OHeprus CBS3M HYKJIOHOB B  sJIpe.

7.3.5
SAnepusie cunbl. Jedekt Macce saapa

Snepuble peakuuu. JleleHHE U CHUHTE3

7.3.6
saaep

Snepusiit peakTop. TepmosnepHbIit

cunte3. [IpoOnembl M  NEPCHEKTUBBHI
7.3.7

SIEPHOM  DHEPreTUKH.  OKOJIOTMUYECKHE

ACIEKTHI SIAEPHONU DHEPIETUKU

OnemeHtapHble  yacTulbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. dyHaaMeHTaIbHbIE

B3aUMOIEHCTBUA

TexHuueckue  yCTpOKMCTBa:  JO3UMETP,
7.3.9 Kamepa BunbcoHa, dAIepHBI peakTop,

aToMHas 6om0a
[Mpaktnyeckne pabotel. McciaemoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBLIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

Bun 3Bé3mHoro Heba. Co3Bes3nus, SpKue

8.1
3BE3/IBI, IUIAHETHI, UX BUAMMOE JIBIIKEHUE

ConHeuHass cucreMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaneThI-ruralnThl u nux




8.3

CIIYTHUKH, KapJIMKOBBIC IIJIAHCTBI. Margsle

testa COTHEYHON CUCTEMBI

Comame, ¢ortochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sueprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPUCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aUMOCBSI3b. Juarpamma
«CTIEKTPATBHBIA  KJacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

Bnyrpennee CTpOCHHUE 3BE3I.

CoBpeMeHHbIE Ipe/ICTaBIECHUs 0
HPOUCXO0XkIeHnH U 3Bomonuu ConHia u 3BE31.

JTanel )KU3HH 3BE3]

8.7

8.8

Mineynsii  Ilyre — Hama I'anmakrtuka.
CnupanbHas  crpyktypa  [amaktukw,
pacmpeneinieHue 3BE31, rasa M IIBUIM.
[lonoxxenne wu paBwxkenne ConHLa B
lanaktuke. Ilnockas u  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

Tuner ramaxktuk. Paguoranaktuku H

KBa3aphl. YEpHBIE ABIPHI B Apax raJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoHn XaOb6ma. Pa3z0eranue ranakTuK.
Bospact u pamuyc BceneHHoul, Teopus
bonpmioro B3peiBa. Mogenp  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoM.
Meraranaktuka. Hepeménubsie mpoOiemsl

aACTPOHOMHHU




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
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