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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHUM K pe3ylbTaTaM OCBOECHUS OCHOBHOM
obOpasoBarenbHON Mporpammel, npeacTaBieHHbIX B PI'OC COO, a Takxke ¢ yuéroM paboueit
nporpammbl  Boctiutanuss MAOY «COHI Ne 7 wumenn W.M. JI€BuHa» W KOHUENUIUU
npernojiaBaHus yueOHoro npeaMera «@Pusnkay B 00pa30BaTeNbHBIX OpraHu3anusix Poccuiickoit
Ddenepanun, peaau3yoLUMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIHOCTHOTO noaxoaa. [Iporpamma no ¢usmke cooTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

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

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HaHMH 00 OKpY)KarolleM MHUpeE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XuMmHel, Ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonp3oBaHue U aKkTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMHUpPOBaHUE 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 MPUHLHUIIBI €0 TOCTPOEHUS.

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

Hoes cenepanuzayuu. B cooTBETCTBUM C HEeW MaTepuan Kypca (pU3HKH 00beTUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIICHUE CBS3H Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPOoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX M TEXHOJOTUYECKUX PUIIOKEHUIN U3YUYEHHBIX TEOPUI U 3aKOHOB.

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



TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CyXAeHUs NpoOJIeM pallMOHAIBHOTO IPUPOIONIONIE30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK 3KCIIEPUMEHTAILHONW JesATeIbHOCTH o0ydarommxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeyHe J1abopaToOpHBIX pador,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M TIOCTAaHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSATh HM3Y4YEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbiOOpa (Qu3nueckod MOAENW HJisi CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOmiero o0pa3oBaHUsl JIOJKEH M3y4yaThCsl B YCIOBHSX MPEAMETHOrO KaOuHeTa (DU3MKU WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKHX paboT © JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEIOBAHUS M3y4aeMbIX SBJICHMH M IPOILIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. Temarnueckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYyIOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIETISIMHU U3Y4EHUS (PU3UKU B 001IEM 00pa30BAHUY SIBISIOTCA:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

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



dbopMUpOBaHHE HAYYHOTO MUPOBO33PECHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

dbopMupoBaHUE MPEACTaBICHUN O POJIM (PUUKU JJISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

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

MPUOOpPETEHUE CUCTEMBI 3HAHMM 00 OOIMX (PU3UUIECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3MUecKon
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHMMAaHUE (PU3UYCCKHX OCHOB W TPHUHIIUIIOB JCHCTBHS TEXHUYCCKUX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHMS Ha OKPYKAIOLIYIO CPENY;

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

CO3/IaHUE YCIIOBUM JUISI Pa3BUTUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€ITEILHOCTH.

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



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

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

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEMbl KoopAuHaT. ClioKeHHE NMepeMEIeHU 1
CJI0’)KEHHE CKOPOCTEM.

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

CBoOonHOe majeHne. Y CKopeHne CBOOOAHOTO MaAeHHUS.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpoWCTBAa M MPAKTHUECKOE MPUMEHEHHUE: CIUJIOMETpP, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

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

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOmeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OMPE/ICTICHUS MTHOBEHHOW CKOPOCTH.

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

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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



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

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTuBieHus
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

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

TexHnueckue YCTpONCTBA M IPAKTUYECKOE NPUMEHEHUE: NOJIIUIHUKY, JIBUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUU.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanyve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

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

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HEpTUs ynpyro Ae(GopMUpPOBAHHON MPYKUHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

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

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

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

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpeJHEl KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

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

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

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

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS HI€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.

Hccnenopanue 3aBUCUMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS Pa3pekEHHOrO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemioTsl U pabota. BHYTpeHHssS SHEPrUusi 0IHOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIMS, U3JIyUeHUE. Y IeTIbHAs
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. HeoOpatuMocTh MpoieccoB B pUpoOeE.

Tennossie MamuHbL. [I[puHIMIBL elcTBUS TEIIOBRIX MatuH. [IpeoOpa3zoBanus SHEPTUU B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nerctBus terioBo MamuHbl. [{ukn Kapho u
ero K03 UIUEHT MOJIE3HOTO ACHCTBHS. DKOIOTUIECKUE MPOOIEMBI TETUIOIHEPTETHKH.

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 BO3/yXa, HarpeBaHwe >(upa B JATyHHOU 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 CTOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXxa. HaceleHHbli nap. Y aenpHas TeIoTa napooopa3oBaHUs.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.
Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. [lnaBnenue u kpucramnuzauus. YJenbHas
TeruioTa riasiaeHus. Cyonumarius.

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

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

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIAKHOCTH BO3/1yXa.

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. TodeuHBI  3JIEKTpHYECKHH — 3apsl.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX noJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKU B AIEKTPOCTATUYECKOM ToJie. J{uaaeKTpruueckas MpOHUIIAEMOCTb.

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

TexHuueckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

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

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

Hanpsixenue. 3akon Oma i1 yyacTka Henu.

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

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

DJNIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIICHHE UCTOYHHKA TOKA. 3akOH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

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

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

DneKkTpruuecKkuil Tok B razax. CaMOCTOSITENbHBIN U HECAMOCTOATEIbHBINA pa3psaa. MonHusL.
ITna3zma.

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

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

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

CMelaHHOE COEUHEHUE POBOIHUKOB.

[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 anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kiacce OCYyHIECTBISICTCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3udeckas BeIMYMHA, 3aKOH, TEOpHs, HAOJIOICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOCKIHMU HA OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

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

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

Teoepagus: BnaxHOCTh BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOMU
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKUMH. [IpUHIMD Cynepro3uMM MarHUTHBIX 1OJed. JIMHUU MarHUTHOM
uHAyKkuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

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

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

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

SIBneHue ayekTpoMarHuTHOM MHAYKUMHM. [IOTOK BeKTOpa MarHUTHOM WHIYKLHH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKInK Papazes.

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

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HME CAMOMHIYKIIMH. DIEKTPOABHKYIIAS CUJIA CAMOUHIYKIIAH.



DHeprusi MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuino Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrmumtyga W ¢asa konebanuil. IIpyXUHHBIH MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJNOTUs MEXJIYy MEXaHWMYECKUMHM M 3JIeKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYPE.

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

IlepemenHbI TOK. CHMHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

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

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

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

Pe3onanc npu mocienoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHW MHIYKTUBHOCTU W
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 ILENM M3 IOCJIEI0BATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHblE 60JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepedHple W MponmoJibHBIC BOJHBL MHTepdepeHnus u mudpaxmus
MEXaHUYECKUX BOJIH.

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

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

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.

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

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHNE TOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue otpaxxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue nuatepdepeHyu u AUGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

Habnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOH
KoJIeOaHmi.

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

Tema 3. Onmuka

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

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

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

Hucniepcust cBera. CiioxkHBIN cocTaB Oemmoro ceta. L[BerT.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAs
peméTka, moIspous.

Jlemoncmpayuu

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

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue natepdepeHImu cBera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasarens IpeJoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJYJSI CKOPOCTM CB€Ta B BaKyyme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas puszuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna 1 pororpdexra. «Kpacnas rpanunay porodddexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



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

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue n mornomenue GOTOHOB IpU MEPEXOAe aroma ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

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

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIA AaHAJIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeivyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  snpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paJuoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

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

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

DOHeprus cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jledekt macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

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

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOIEHHS U PErHCTPALIMU 3JIEMEHTAPHBIX YACTHIL.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

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

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

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

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIS 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sIAPaX TANAKTHK.

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

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NnOBTOpEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW |
TUYECKOM cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NUYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM PsIIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTuKH, OWOJIOTHH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIMPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHUH, TPUTOHOMETpHUUYECKHE (YHKIIUH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TI0JI00US TPEYTOIBHUKOB, OMPEIEICHNE TUTOMIAIN TUIOCKUX GUTyp U 00BhEMa Te.

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

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX TeEII,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

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



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOP MEPEMEHHOr0 TOKA, dJIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMs yueOHOro mnpeaMera «@Du3nka» IOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMM  OOydarolerocs Kak akTHMBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 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(OpMUPOBAHHOCTh POCCUMCKON I'paXT1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

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

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccruu 1 peaqTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MIJIAHBbI;

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

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

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



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

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

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

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

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEYHS 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 TMOCIEICTBUN ACSITENFHOCTH;

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

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BIQ/IETh HAYYHOW TEPMMHOJOTHEH, KIIOYEBBIMU MOHITUSIMH W METOoAamMH (pU3u4ecKon
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

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

BBISIBJISITH MIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3aj7ady, BBIABUTATH
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

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

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YYCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

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



PatGora ¢ undopmaunmeii:

BJIaACTb HAaBbLIKAMHU I1OJIYYCHHA I/IH(bOpMaI_[I/II/I (I)I/I3I/I‘-IGCKOI‘O COACpKaHHA U3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBa I/IH(bOpMaI_[I/IOHHLIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOH O€30MacHOCTH;

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

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
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,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIHWHUPOBATH
JIEUCTBUA MO €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, pPaCHpeleNiaTh POJU C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

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

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

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

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO NEATEIBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO OSPYAULUMU B 00IacTH (DUBHKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISM;

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

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATD PEIICHUS IO UX CHUKEHUIO;

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

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCS K OSMOIMOHATHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKECHUIO LEIH U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE ApPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

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

MHNPEAMETHBIE PE3YJIbTATHBI

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

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJIOTHM, B MPaKTUUYECKOU
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAasI
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPIBIX TN, TOUEUHBIH HJIEKTPUUECKUUN 3aps] NpPHU pElICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEWHOE JBM)KEHHE, CBOOOJHOE MaJeHUE Ted,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(OXJMaXKJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHNE, KOHJICHCALUsI, TUIaBJIEHHUEe, KPUCTAUIU3aIus,
KHUIIEHUE, BIQXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS ra3a MpU €ro HarpeBaHUHU B 3aKPBHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIONb3Yys (pU3MuecKkue BEeIWYMHBI: KOOpJIWHATa,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONMKMCAHUW TPABUWIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJb3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HHEeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3yEMbIX BEITHYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE MOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBATh (PU3MUYECKUE MPOLECCH U SBICHUS, HCIONB3Ys (DU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPAaBHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KynoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIONb30BAHMS B IIOBCEAHEBHOMN KU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYTUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BEIHMUYMHAMU C HCIOIH30BAHHEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTe mpaBuiaa O€30MacHOTO TPyAa MPU TPOBEACHUHM HCCIEAOBAHUNW B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKkre 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATH JIOTMYECKH HEIMPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAUN U IPEACTaBICHUS Y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U TOJsIpU3alUs CBETa, JAMCIEpCUst CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOro Iouisd, cwia Amnepa, cuina JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (OKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU OINHUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3Y4YEHHbIE KBAaHTOBBIE SIBJICHUS W IPOLECCHI, HCHONb3Yys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS H



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3aKkoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W MAPAJUIENBHOIO  COCIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MacCcOBOI'0 4YMcClIa, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3iIvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
001acTi) IPUMEHUMOCTH;

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

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

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIIEAOBAHHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MYECKUX BEIWYHH, TNPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELTHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTaThl MOJTYYEHHONW 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4YE€OHO-UCCIIETOBATENIbCKOM M TMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKHE BEIMYMHBI M (OpMYJbl, HEOOXOAHWMBble s €€ pelieHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SIBIICHUS,

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

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMONb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHMs 3I0POBbsI U COOIIOZICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLICH cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLICHMBATH BKJIAJ Ka)KAOIO W3 YYaCTHUKOB IPYMNIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (pPOBbLIE)

Ne ni/m Konrpoabnsie IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoTsbI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/U9A7W1K5E
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/BOC4AC7J3K
2.2 JlnHamuka 7 https://m.edso0.ru/O8D5S0P60O
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 1 1 https://m.edsoo.ru/N7L60O5UOR
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
o ) .
3.1 CHOBBL MOTCKYIHPHOTKHHETIHCUROR 9 1 https://m.edso0.ru/N5O7Q8C1J
TEeopuun
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/Y3X3B8H1R
A .
3.3 IPETATHDIC COCTOMMITE BELECTRa 5 https://m.edso0.ru/H5YOY6UON
®dazoBbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJINHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.eds00.ru/L6V2T3W4D
IT i i ToK. T
4.2 OCTOSHIRIH SICKTPHACCIHH TOXK. 10K 12 1 1 https://m.edsoo.ru/D1POD5NOV

B pa3JIMYHEBIX Cp€aax



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Hroro no pazgeny 22

Pe3epBHOe Bpems 2 ‘ ‘ https://m.eds00.ru/POC60O5E6S

[NPOT'PAMME 68 4

OBIIEE KOJIMYECTBO YACOB I10



https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoTsbI
Paznen 1. JIEKTPOANHAMUKA
M .0
11 ATHUTHOS HOJE. JNCKTPOMArHHuTHad 11 1 3 https://m.eds00.ru/L8V7X2H6F
WHIYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CXATITICCIIE 1 TCKTPOMArHITHEIC 9 1 https://m.eds00.ru/POCLO0X1V
KoseOaHus
M
2.2 PRAHMACCRHE H SICKIPOMATHHTHEE 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 OnTuka 10 3 https://m.edso0.ru/R5L9SONSW
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJBHOCTH

OcHOBBI cIelIMANILHON Teopuun

3.1 4 1 https://m.edsoo0.ru/Q3T7Z8R1R
OTHOCHUTCIBHOCTHU
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 ‘ DeMEeHTHI KBAHTOBOU ONTHKU 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 Crpoenue aToma https://m.eds00.ru/X1G1M9Q3lI
4.3 ATOMHOE S1pO 5 https://m.edsoo.ru/D8Y6EST4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

[NPOT'PAMME

5.1 ‘ DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 ‘ https://m.edsoo.ru/W2W3W2Y5C
Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O6o0maroiee MOBTOPECHHE 4 ‘ https://m.edsoo.ru/G4V7A6T4L
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘ https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoTsbI
®usuka — Hayka o npupoze. Hayunsie
1 YKa O TIpHPOE. HayH 1 hitps://m.eds00.ru/E2175M0Q
METO/IbI TTIO3HAHUSI OKPYKAIOIIETO MUpa
Ponb 1 MecTo usuku B popMUpoBaHUU
2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPa, B 1 https://m.eds00.ru/M9G2U7G3Y
MPAKTUYECKON JIEATETbHOCTH JIIOICH
MexaHuyeckoe IBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
3 1 https://m.edsoo.ru/P6K2M1J8Y
neukeHus. [lepemenienue, CkopocTs,
YCKOpEHHUEe
4 PaBHOMEpHOE IPAIMOJIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/T1K7L3W6EW
PaBHOyCKOpEeHHOE OJINHEWHOE
5 BHOYCKOPEHHOC HPAMOIHHEHH 1 https://m.edsoo.ru/P1K4R5T8E
JIBUYKEHUE
CBoboaHoe nageHue. Y cKopeHue
6 A A P 1 https://m.edso00.ru/D8Y0Q3J8C
CcBOOOHOTO M/ ICHUS
KpuBonnnueiinoe €HUeE. CHUE
7 PHBOJIHH HHV ABIKCHHC. JIBIKCHH 1 https://m.edso0.ru/L200X7X5R
MarepuaibHOM TOYKHU MO OKPYKHOCTH
[Tpunnun otHOCHTENBHOCTH ["anmuest.
8 NuepunaneHbie cuctemsl oTcuera. [IepBbiit 1 https://m.edso0.ru/E2T5A6R2R
3akoH HproToHa
Macca Tena. Cuna. [Ipunuun
9 Cynepro3uiuu cuii. Bropoii 3akox 1 https://m.eds00.ru/C6Y314T90
HeroTona st MaTepuanbHOW TOUKH



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O

10

Tpernii 3akoH HproTOHA 1U1s1
MaTEpUaIbHBIX TOYECK

https://m.edsoo.ru/F3L2E1N8O

11

12

3akoH BceMUpHOro TaroreHus. Cumna
TskecTH. [lepBas kocMuueckast CKOpPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/Y7V6A910U

https://m.eds00.ru/S107Y 6740

13

Cuna tpenus. Koapdpumment tperns. Cuna
COIIPOTHUBIICHUS NIPH IBMXKEHUU TEJa B
KUJKOCTH WJIU Ta3e

https://m.eds00.ru/O713Z705R

14

[TocTynarenbHOe U BpamareabHOe
JBUKCHHE a0COTIOTHO TBEPIOTO TElIa.
MowmenT cuitsl. Ilnedo cunel. YcioBus
paBHOBECHS TBEPAOTO TElla

https://m.edsoo.ru/F7P3NOX1K

15

16

17

18

HMnynbc MmaTepruaabHOW TOUKH, CUCTEMBI
MaTepuaibHbIX TOUYEK. IMIybe cubl.
3aKoH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUKEHUE

Pa6ota u moutHOCTH cuitbl. Kunernueckas
9HEprus MarepuanbHON ToUku. Teopema
00 U3MEHEHUU KUHETHYECKON S3HEPIUU

[TorenuuanwsHas sueprus. [loTeHnnanbpHas
SHEPTUs yrnpyro aepopMUPOBAHHOMN
npyxuHbl. [loTeHnanbpHas SHEpTUs Tena
BOJIM3U TIOBEPXHOCTH 3eMIIU

IloTeHnManbHEIE U HEIOTECHIIMAJIbHEIE
cuiibl. CBS3b pa6OTBI HCMIOTCHII UM AJIbHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOU OHEPIruun
CHCTEMBI TEIl. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH SHEpPTUn

https://m.edsoo.ru/H5D7TOB4E

https://m.edsoo.ru/P1V3K5W1P

https://m.edsoo.ru/W8A7F7M5D

https://m.eds00.ru/Z607T1YO0W



https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W

19

Jlaboparopnas padota «VccienoBanue
CBSI3M PabOTHI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEPTUH Telia Ha IPUMEpPe
PacTSHKEHHS PE3UHOBOTO HKI'YTa»

https://m.edsoo.ru/USK5R2F8U

20

KonrponsHas pabora o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUs B MEXAHUKE

https://m.edsoo.ru/T7K9U6P0OU

21

22

23

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenne. Auddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBUS
YacTull BeuiecTBa. Mosienu CTpOeHUs
ra3oB, JKUAKOCTEN U TBEPIBIX TeI
Macca monekyn. KonnyectBo BemiecTsa.
IToctrosiHHas ABoragpo

https://m.edsoo.ru/W9Y8G6N2B

https://m.edsoo.ru/B9Z2W7H6V

https://m.eds00.ru/X6P9D004R

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

https://m.edsoo.ru/S9H7NOC9G

25

26

27

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomtoTHas TeMIepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

3akoH JlanbToHa. ['a30BbIE 3aKOHBI

https://m.edsoo.ru/P8Z7G8W1B

https://m.edsoo.ru/T1D8S610W

https://m.edso0.ru/02B9U2D3K

28

29

JlabopaTopHas pabota «lccnenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpaMu
COCTOSTHUS pa3peKEHHOTO Ta3a

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux

https://m.edsoo.ru/12K2B2K9B

https://m.edsoo.ru/K6V3N5R4H



https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H

rpaduuecKoe mpeacTaBICHue

BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.

30 KonngectBo TemioTs! u padora. https://m.edsoo.ru/VV7F1C7N4Z
BHyTpeHHsIs SHEpTHUsT 0JTHOATOMHOTO
UJIeaTbHOTO Ta3a

31 Bunpl Teronepenaun https://m.edsoo.ru/X3N2UOB8H
VY aenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonnuecTBo TEmI0THI NpH TEIIONEpeaye. https://m.edso0.ru/B6M9Z6E6Z
AabaTHBIN MpoIecc
[TepBrlii 3aK0H TEPMOAMHA ero

33 PBBII 3AKOH TCPMOMHAMIII I € https://m.edsoo.ru/C2W0B8N9B
MIPUMEHEHHUE K U30MpoIeccam
Heo0 .

34 ©0 p?THMOCTB HPOLECCOB B IPHPOAS https://m.edsoo.ru/Y219P2D8R
Bropoii 3ak0H TepMOIMHAMUKHU
IT i KII i

35 e https://m.eds00.ru/M5V2V8Q3K
MAIIHHbI

36 [ukn Kapnao u ero KIT/ https://m.edsoo.ru/POB5H2R70
€] 0

37 HOTOTHHCCIIS HPODIEMH https://m.edsoo.ru/M9L9K2T2D
TeTJI0PHEPTETHUKU
06006 i M

38 OOTAIOTIIH YPOIt «VIOIEKyTHpHa https://m.edsoo.ru/J3POM3M8U
¢uzuka. OCHOBBI TEPMOIMHAMHUKIY
KonTponbhas pabota no teme

39 «Mounekynsapras pu3rka. OCHOBBI https://m.edsoo.ru/T5D8B2H8P
TEPMOAMHAMUKI
I1 0 .

40 apOODPasOBATIHE M ROUACHCAIHA https://m.edso00.ru/L6P7VOV5K
Hcnapenue u kuneHue
AG

41 COJIFOTHAsI U OTHOCHUTEJIbHAS BIAYKHOCTD https://m.edsoo.ru/O0Z1YAT7V

Bo3ayxa. HacelmenHslil map



https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V

TBépnoe Teno. Kpucrammueckue u
amop(dHbIe Tesa. AHU30TPONHUS CBOWCTB

42 https://m.edsoo.ru/Y110X402N
KpUCTAIIOB. JKHIKUE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHaIIbl
[InaBnenue u kpucraumsanus. Y AejIbHaA

43 VIABIICHIE 1 KPHCTATMBARIA. > AR https://m.eds00.ru/I2D111B7Z
Teruiora iasnaeHus. Cyoaumanus

44 VYpaBHEHHE TEIJIOBOTO OajlaHca https://m.edsoo.ru/Z1E3H5NIR
Dnektpu ) i .

45 DHSHIIGHTCIL, SNCKIPIACCRIR 3api https://m.eds00.ru/F605VAGT7T
JIBa BUJ1a DIIEKTPUUECKUX 3aPsI0B
[IpoBOAHMKH, AUDTIEKTPUKH U

46 MIOJTYITPOBOJTHUKH. 3aKOH COXPaHEHUS https://m.edso00.ru/Y3C60902E
AIEKTPUUECKOTO 3apsiaa
B3aunmopeiictBue 3apsanoB. 3akoH Kynona.

47 HU pPAA . Y https://m.edsoo0.ru/C7L3D2A3E
ToueuHbIif PIEKTPUUECKUN 3apsi
Hanpsk€HHOCTB 3JIEKTPUUECKOTO MOJIA.

48 [IpuHLUI CynIEpIO3UIUU JIIEKTPUIECKUX https://m.edso0.ru/L6H5X6VOF
nosiel. JInHum HarpsHKEHHOCTH
Pabora cun 3nekTpocTaTuyecKoro noJisl.

49 P ro nomt https://m.edsoo.ru/Y3S7V905E
[Torenmman. Pa3HOCTh MOTEHIINATIOB
[TpoBOIHUKY U AUDIIEKTPUKHU B

50 ANEKTPOCTATUYECKOM IIOJIC. https://m.edsoo.ru/V6B9IBIC2F
JusnexTpudeckast IpOHUIIAEMOCTh

51 OnexrpoémkocTs. Konnencarop https://m.eds00.ru/T9S4S0D9Z
DNeKTPOEMKOCTD TJIOCKOTO KOHIEHCATOPA.

52 P 8 P https://m.edsoo.ru/U1P2A6M4T
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa
Jlaboparopnas pabota "U3mepenune

53 PATOPHATP pet https://m.eds00.ru/UBASV5TON
AIEKTPOEMKOCTH KOHAEHCATOpa

54 [IpuHuun neicTBrs U MPUMEHEHNE https://m.edso0.ru/Q4G7F3C8X



https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X

KOH/JIEHCAaTOPOB, KOIIMPOBATBLHOTO
amnmnapara, CTpyHHOr0 MpUHTEPA.
DneKTpocTaTHUecKas 3aluTa. 3a3eMJIeHHe
ANEKTPONpUOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymectBoBanus. [locrosuubiii Tok. Cuina
toka. Hanpsbxenue. ConpoTuBIICHHE.
3akoH OMa 1l yyacTKa Lenu

https://m.edso0.ru/R1D0X4D2D

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHEHHE IIPOBOIHUKOB.
Jlaboparopuas padota «3yueHue
CMEIIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

https://m.edsoo.ru/E6M2W7W7S

57

58

59

60

PaGota 1 MOIIIHOCTH 3JIEKTPUYECKOTO TOKA.

3akon Jxoynsa-Jlenna

3axon OMa 171 TOJIHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne DJIC ucTouyHMKA TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

PezepHblil ypok. KonTposbhas paboTa 1o
Teme "DnekTpoauHaMuka /
Bcepoccuiickas nmpoBepouHas pabota

Oo6o0maromuit ypok «1eKTpOAMHAMHUKA
/ Beepoccuiickas mpoBepouHasi paboTa

0.5

https://m.edsoo.ru/FOP117R3B

https://m.edsoo.ru/A3SW9HOE7R

https://m.edsoo.ru/COP3M7K1P

https://m.edso0.ru/C110M2I3L

61

DneKTpOoHHas IPOBOJAUMOCTH TBEPABIX
METaJJIOB. 3aBUCUMOCTD CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTypHl.
CBepxnpoBOIMMOCTD

https://m.edsoo.ru/H7X1W5B7N



https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N

62

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeCHas poBoauMocTh. CBOMCTBA P—
n-nepexopna. [1onynpoBoIHUKOBBIE
pubOopHI

https://m.edso0.ru/N7T4N7L6C

64

65

66

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacrmiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTUYECKAS AUCCOLUALIMS.
DneKkTponn3

DJIEKTPUUYECKUH TOK B ra3ax.
CaMOCTOATEIbHBIA U HECAMOCTOSITEILHBIN
pa3psa. Mounaus. [1nazma

DnexTpuueckue mpudopsl U yCTPOMCTBA U

HUX NPAKTUICCKOC IPUMCHCHUC. HpaBI/IJ'Ia
TEXHUKH 0€30IaCHOCTH

https://m.edsoo.ru/Z4G7R716D

https://m.edsoo.ru/Z8P8F7F4P

https://m.edsoo.ru/N9H2I3R1S

67

Kontponbnas paboTa mo teme
«Qunekrpocratuka. [TocTosHHBIM
EKTPUYECKUH TOK. TOKHM B pa3In4HbIX
cpenax»

https://m.edso0.ru/Q3H4L9K6L

68

PesepBubIil ypok. O6006mIaronuii ypox mo
temam 10 kracca

https://m.edso0.ru/C3X1INON1U

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

ITocTossHHBIC MATHUTHI M X
B3aHUMOJIeHCTBHUE. MarautTHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM
WHIYKIUN

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OmnbIT DpcTeaa.
B3anmopeiicTBre NpOBOJHUKOB C
TOKOM

https://m.edsoo.ru/V1Z3R3J2]

JlabopaTtopHas paborta «3yuenue
MAaramMTHOI'O IIOJIA KaTyHIKHU C
TOKOM)»

JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmiepa. JlaboparopHas pabora
«HWccnenoBanue ASUCTBHUSI
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JleficTBe MarHUTHOT'O MOJIS Ha

JBHKYITYIOCS 3apsKESHHYIO
gactuity. Cwia Jlopenma. Pabota
cunel JlopeHna

3J'ICKTpOMaFHI/ITHa$I WHIOAYKIOUS.

https://m.edsoo.ru/H8C7R2H5W

https://m.edsoo.ru/EOL0OJ1L8U

https://m.edsoo.ru/T5H1A1A7M

https://m.eds00.ru/T1T5A0D9N



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N

IToTOoK BEKTOpa MarHUTHOM
1503010790070, G A (OR71390% 9117178
3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanue SBiacHUA
AJIEKTPOMArHUTHON MHYKIIUN))

https://m.edsoo.ru/11M7Q5N2H

NupykTUBHOCTB. SIBICHUE
camounaykiuu. 3J1C
CaMOUHIYKIMH. DHEPIrust
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0Je

https://m.edsoo.ru/L8W511J1Y

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHMTHhI,
9JIEKTPOJIBUTATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
MHIYKIMOHHAs [1eYb

https://m.edsoo.ru/U2F2B202R

10

O6o0maromuii ypok «MarautHoe
rosie. DJIeKTPOMarHuTHas
HUHIAYKOUS

https://m.edsoo.ru/10B0D4U1D

11

12

KonTponbhas padbota no teme
«MarHuTtHOE 1oJie.
SHGKTPOMaFHI/ITHaSI UHAYKOUS»

CB00o/1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHnUeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

https://m.edso0.ru/Q9H5NIV6T

https://m.edso0.ru/N2A1A5T60



https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

13

14

15

16

17

18

Jlaboparopuas pabota
«MccnenoBanue 3aBUCHMOCTH

neprojia MajbIxX KosuebaHuil rpy3a

Ha HUTH OT JIJTMHBI HUTH U MaccChl
rpy3a»

KonebarenbHblil KOHTYD.
CBoOOAHBIC PJIEKTPOMArHUTHBIC
Koyie0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYDE.
AHanorust Mexuy
MEXAHNYECKUMH U
AIEKTPOMATrHUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B
ujealbHOM KoJieOaTeIbHOM
KOHTYype

IIpencraBienue o 3aTyxarommx
KosebaHusAX. BoIHyX1eHHbIE
MeXaHU4ecKue KojJeOaHusl.
Pesonanc. BeinyxaeHHbIE
OJICKTPOMArHMTHBIC KoJie0anus

IIepeMeHHBIN TOK.
CuHyconganbHbIi IepeMEHHBIN
TOK. MOIIHOCTB IIEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JEWCTBYIOIIEE 3HAYEHNUE CHUIIBI
TOKA U HANIPSKEHUS

Tpancdopmarop. [IpousBoactso,

https://m.edso0.ru/K107Y3K9U

https://m.edsoo.ru/V0J3T1W9H

https://m.edsoo.ru/H1V3C8N5E

https://m.edsoo.ru/F1Z4T1Z8V

https://m.edso0.ru/C215V5L6F

https://m.edso0.ru/P8T9P3F5I



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I

nepeaaya u norpedieHue
ANEKTPUIECKON SHEPTUH

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINTHUH 3JIEKTpoIepeaay

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTHYECKUE PUCKU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnosnp3zoBanus
3JIEKTPOSHEPTUHU B OBCEIHEBHOMN
KU3HU

https://m.edsoo.ru/Z8K8O3H5K

21

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipoCTpaHEHHS U
JuiiHa BOJIHBL. [lonepeynsie n
IIPOJIOJIbHBIE BOJIHBI

https://m.edso00.ru/Q1U3Z7T0S

22

23

24

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
ONEKTPOMAarHUTHBIE BOJIHBI, UX
cBONCTBa U cKOpocTh. [IIkana
ANEKTPOMAarHUTHBIX BOJIH

HpI/IHI_[I/Il'IBI PaaruOCBA3U U
TeaeBuaeHus. Pa3putue CpcACTB
cBs3U. Paguosnokainus

https://m.edsoo.ru/E3S3D6L6J

https://m.edso0.ru/S3VOL6F1G

https://m.edso0.ru/06J1L7Z8Z

25

Kontponbras padota «Konebanus
Y BOJTHBI»

https://m.edso0.ru/B5W7Z74K9G

26

[IpssMonuneiHOe

https://m.edsoo.ru/Z7\W5T8A7B



https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B

pacnpocTpaHEHHE CBETa B
oaHOpoaHOM cpene. ToueuHbli
HMCTOYHHMK cBeTa. JIyd cBeTa

27

OTtpakenue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
n300pakeHM B TUIOCKOM 3epKaiie

https://m.edso0.ru/VV5F9T1B2S

28

29

30

31

[Ipenomnenue ceta. [loaHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yro MoaHOro
BHYTPEHHEI0 OTPaKEHUS

JlaGoparopHnas pabota
«M3mepeHune nokasarens
MIPETIOMIICHUS CTEKIIa

JInnzel. [locTpoenue
n3o0paxenuii B 1uH3ze. opmyna
TOHKOM JIMH3BL. Y BEJIMUEHUE
JIMH3bI

JlaGopatopHnas pabora
«HccnenoBaHue cBOMCTB
M300paXeHUI B TUH3AX»

https://m.edsoo.ru/R7B9T30Q3U

https://m.edsoo.ru/A4M9R4A8Y

https://m.edsoo.ru/F7Y9J1Q0T

https://m.edsoo.ru/B2L40Q4U8J

32

Hucnepcus cera. CoxxHBIN
cocrtaB Oemnoro ceera. [[Ber.
JlaGopatopHnas pabora
«HabmoeHne nucnepcun cBeTa

https://m.edsoo.ru/X4W6F1E4N

33

WnTepdepennus crerta.
Judpakius certa.
JudpakimonHas pemeTka

https://m.edso0.ru/R1C4V3B0OE

34

HOHepe‘{HOCTB CBCTOBBIX BOJIH.

https://m.edso0.ru/S20Q5G8P1U



https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U

[Tonsapusanus ceera

35

36

37

OnTuueckue mpuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOTO MPUMEHEHUS

['panuIpl TPUMEHUMOCTH
KJIACCMYECKON MEXaHHUKH.
[ToctynaTel cnenuaibHON TEOPUU
OTHOCUTEILHOCTH

OTHOCHUTEILHOCTD

OIHOBPCMCHHOCTH. 3aMe,Z[JIeHI/Ie
BpPEMCHHU U COKPAIICHUC JJIMHbI

https://m.edso0.ru/Q1Q1L0B4N

https://m.edsoo.ru/C7L8VOE2H

https://m.edsoo.ru/W8ROE3X8Y

38

DHeprus u UMITYJbC
pENATUBUCTCKOMN YacTulibl. CBs3b
MAacChl C DHEPTHel U UMITYIHCOM.
DHeprust NoKos

https://m.edsoo.ru/V3K7A4N5I

39

Kontponbnas padota «Onrtuka.
OcHOBBI cIelIMANILHON Teopuun
OTHOCHUTEJIBHOCTI

https://m.edsoo.ru/N2A2H6D3B

40

41

42

®otonbl. ®opmyna [Tnanka.
DHeprus U UMMyibc GpoToHa

OTKpBITHE U UCCIICTIOBAaHUE
dotorddekra. OnbiTer A. T
CroneroBa

3akoHsl hoTodPdexTa.
VYpaBHeHue DitHmITeHA 7151
dororddekra. «Kpachas
rpanuna» Gotorddexra

https://m.edsoo.ru/L3FOP3L4T

https://m.edsoo.ru/C9A5T902D

https://m.edso0.ru/G7K0G7WOP

43

JlaBrenne cBera. Onbitel I1. H.

https://m.edso0.ru/P3W4S6727



https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z

JlebeneBa. Xumudeckoe JIEUCTBUE
CBETa

44

TexHudeckue ycTpoucTBa u
MPAKTUYECKOE TIPUMCHEHUE:
(dhoTorIeMeHT, POTOIATUHK,
COJTHEYHas OaTapesi, CBETOIUOT

https://m.edso0.ru/J5SOD8E3E

45

46

47

Permrenue 3agad mo reme
<<3JI€M€HTI>I KBaHTOBOﬁ OIITUKHN»

Monenb atoma Tomcona. OmBITEL
Pezepdopaa o paccesnuio o-
yactuil. [1anerapHas Moenb
aroma

[Tocrynater bopa

https://m.edsoo.ru/M7V6N4H1X

https://m.edsoo.ru/Y8U3F212Z

https://m.edsoo.ru/V7D8E5G6V

48

N3nydenue u norioneHue
(OTOHOB MpU NEPEXOJIE aToMa C
OJIHOTO YPOBHS SHEPTUU Ha
npyroi. Buasl ciekTpoB

https://m.edsoo.ru/M6X202M5Q

49

BoitHOBBIE CBOMCTBA YaCTHULI.
Bounsl ne bpoiis.
KopnyckynsipHO-BOITHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/K8E8H2V2F

50

51

OTKpbITHE PATHOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OIIPEETICHUIO COCTaBa
PaaOaAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anb(da-, 6era-, ramma-
u3ny4deHus. Bnusiaue

https://m.eds00.ru/A9190Q7Y0ON

https://m.eds00.ru/T1X9A4Y1G



https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G

PaaOaKTUBHOCTH HA KUBBIC
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DNEKTPOHHBIA U NO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue

https://m.edsoo.ru/F5C1P8E3F

53

DOHeprusi CBA3U HYKJIOHOB B sIJIpe.
Snepubie peakuuu. S nepHbiin
peaktop. [Ipobiiemsl,
MEePCIEKTUBBI, IKOJIOTUUECKUE
ACIEKTHI SIAEPHOU SHEPTETUKHU

https://m.edsoo.ru/L2G5V9D9L

54

DneMeHTapHbIEC YaCTULIBI.
OTkpbITHE TO3UTPOHA. MeETObI
HAOJIOACHNUS M PETUCTPALIH
a1eMeHTapHbIX YacTull. Kpyrisii
cros «®yHaMEeHTaIbHbIE
B3auMozelcTeusa. EAMHCTBO
¢bu3n4ecKoil KapTHHBI MUPa»

https://m.edsoo.ru/X6R3T3S3S

55

56

OTanel PasBUTHA aCTPOHOMHHU.
[IpukiagHoe u
MHPOBO33PEHYECKOE 3HAUCHUE
actpoHomuHd. Bun 3B€31HOTO
Heba. Co3Be3aus, ipKue 3BE3/IbI,

IJIaHCThI, UX BUAUMOC IBUKCHUC.

ConHeyHas cucTemMa

Counnne. CoHeunast akTUBHOCTD.
Ucrounuk snepruu CosHua u
3BE3]

https://m.edsoo.ru/O301U3H1P

https://m.edso0.ru/X7M8H10Q9Y

57

3BE31BI, KX OCHOBHBIE

https://m.edsoo.ru/C2L2C9A0V



https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V

58

59

60

XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
[1OCJIEI0BATEIbHOCTH.
BuyTtpenHnee cTpoeHue 3BE3 1.
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOXKJACHUH U 3BOJIIOLINH
ConHua u 3B€311

Mueunsiii [1yTe — Hama
lNanaktuka. [lomoxenue u
neukenue ConHua B ["anmakTuke.
l'anaktuku. YEpHbIE NBIPHI B
SIApAx rajnakTHK

Bcenennas. Pa3z0beranue ragakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

Hepemennsie mpo6iembl
aCTPOHOMHUU

https://m.edsoo.ru/Y6X6U2P6A

https://m.edsoo.ru/L0I18V814U

https://m.edsoo.ru/U4F8Q0E8SO

61

62

63

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

O6o06maromuit ypok. Pomib
(U3HUKHU ¥ aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
YyejgoBeKa

O6o6maromuit ypok. Pois u
MecTO (PU3UKHU U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE
MHUpa

https://m.edsoo.ru/Y6Y9D4G7X

https://m.eds00.ru/M5A4P6T1M

https://m.edsoo.ru/JIN2H3EQV



https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V

64

O6o06maromuii ypok. Pomib
(bu3nveckoil Teopun B
(OpPMUPOBAHUY MTPEICTABICHHUI O
(bu3nYecKoi KapTUHE MUpa

https://m.edsoo.ru/14W6MOWA4Z

65

Oo6o06maromuii ypox. Mecto
¢bu3nvecKoil KapTUHBI MHUpPa B
001IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAy4YHbIX
NPEACTaBICHUN O IPUPOAE

https://m.edso0.ru/M508T0B0Y

66

PesepBHbIil ypok. MarautHoe
nosie. DJIEKTPOMarHuTHas

WHIYKIIHS

https://m.eds00.ru/TOX1E6C7N

67

68

PesepBHblii ypok. OnTuka.
OcHOBBI cIeLIMATILHON Teopuun
OTHOCHTEIIEHOCTH

Pesepnelii ypok. KBanroBas
¢u3uka. DIeMEeHTbl aCTPOHOMUH U
acTpopU3NKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/M4J2B7W8P

https://m.edsoo.ru/R6C9T1Q0Z



https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM 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 TpPUMEpPaxX poJib W MeCTOo (U3MKK B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATIBbHBIN 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 MEXaHWKH, MOJEKYJISPHO-KUHETHUYECKON Teopuu
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TeEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, HU3MEHeHHe oO0béMa Tel MpU  HarpeBaHUM
(oxJlaXk1eHnHn), TeIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEeHCcalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus TCI, B3aHMO/IEHiICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tejla, KHUHETHUYeCKas DSHEprus,
MOTEHIMabHasl SHEpPrHs, MeXaHudeckas pabdoTa, MeXaHHuYecKas
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, UCHOJBb3ys (U3MUCCKUE BEJIMYMHBI: JIaBJICHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JEUCTBUS TEIUIOBOIO JBUTATEINSI; TPH
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnucelBaTh W3ydyEHHBIE DJIEKTPUYECKHE CBOWCTBA BEIECTBA U
QNIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUYECKOE noJe,
HAaIpsDKEHHOCTh  IOJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UYECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYCHUS W EIWHUIIBI; YyKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JPYIMMHU

BCINYMNHaMN

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHHsS MEXaHUYECKOH SHEpruu,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUII
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBMIKEHMSI MOJIEKYI C
aOCOJIIOTHOM TeMIlepaTypol, MEpPBBIA 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXPaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATH OCHOBHbBIE MPHUHIMIBI JEHCTBUS MalllH, NPUOOpPOB H
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITIOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UICCKUX SIBICHUN U
MIPOIIECCOB C UCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5TOM (opMyIHpOBaTh NpodieMy (3amady) U THUIOTE3y Y4eOHOTro
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 N3BCCTHBIC MCTO/IbI OLICHKN HOFpCH.IHOCTGfI I/IBMepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUJE TAOIUIl U rpadHKOB, JAeNaTh BHIBOIBI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DU3NYECKON MOJENbBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢busnveckne BETMYMHBI U (POPMYIIbI, HEOOXOTUMBIE ISl €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
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,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

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

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
KU3HM U1 oOecrieueHns 0€30macHOCTH TP OOpaIieHUH ¢ MprudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

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

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAlUOHATBHO  PACIPEAETATH
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJIAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJIAJ Ka)XJOTr0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHUIIBI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue sBICHUS (MPOLECCH) U OOBICHATH MX HA
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM H JABWXKYIIMWCA 3apsf, 3JIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpU3alusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddexrt), cBeToBOoe AaBleHHE, BO3HMKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3IMIHBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (MPOILIECCHI), HUCHOIB3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIHS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
SHEpPrus 3JEKTPHUUECKOT0 W MArHUTHOIO MOJeH, Mepuo] M yacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
FapMOHHYECKHUX 3IEKTPOMAarHUTHBIX KoseOaHuM, boxycHoe
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 KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTHb JJICKTPOMATIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHCPIrUd U HMIIYJIbC (bOTOHa, nepuona
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILICCKy}O BCIMYHHY C APYT'UMHU BECINMYMHAMU, BEIYHUCIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M NPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3akoH [[xoymns — JleHua, 3aKOH 3J€KTPOMarHUTHONM WHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHHUsT  MacCcOBOI'O  4YHWCJA, TMOCTylatbl bopa, 3akoH
palMOaKTUBHOTO pachajza; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa 1 CHJIbI HopeHua

11.8

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

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
aToM (opmyaupoBaTh TpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

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

11.10

11.11

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

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOPpCHlHOCTCf/'I I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIIOIH30BAHUEM
NpSMBIX ~ M3MEPEHUH; TPU OSTOM KOHCTPYHPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOTYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJTMYMH B BHJIE TaOJIUIl ¥ TpadUKOB, JIeJaTh BBIBOJIBI IO pe3yiIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPUMEHTa, YydueOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOTro 000pYyI0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paCLIéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJJYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'MYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTe MHpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEJCTABICHUS y4yeOHOW U HAy4YHO-TIIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIuio

OOBSICHATh NMPUHLMIIEI ACUCTBUS MalIMH, NMPHOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MaCHOTO HCIIOIH30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIErO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS U

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
NpoBepPsSIEeMOro IIpoBepsieMbIe 3JIeMeHTHI COIePKAHUS
3JIEMEHTA

Kon
pas3jiena

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

®dusznka — Hayka O HpHPOAC. Hay‘IHbIe MCTOABI
11 IIO3HAHWA OKPYKAUICTro Mupa. Ponb OKCIICPUMCHTA
n TCOpUHU B npouecce  IO3HAHHA IIPHUPOJELI.

DKcIepuMeHT B (hU3HKe

1 MonenupoBanue (GU3NIECKUX SBICHHH U MPOLIECCOB.
Hayunblie runoressl. dusnyueckue 3aKOHbl U TEOPHH.
19 I'panunel  OpUMEHMMOCTH  (PU3MYECKHX 3aKOHOB.
' [Ipunuun coorsercTBUs. Ponb um Mecto ¢(usuku B
(hOpMUPOBAaHUM COBPEMEHHOW HAayuyHOM KapTHHBI

MHpa, B HpaKTquCKOﬁ JIESATEIbHOCTH JIIOAEH

2 MEXAHUKA
KMHEMATHUKA

MexaHuueckoe JIBIKEHHUE. OTHOCUTENBLHOCTD
211 MeXaHU4yeckoro naBikeHHa. Cucrema  OTCYETA.

Tpaexropus

[lepememnienue, CKOpocTh  (CpeAHsii  CKOpPOCTb,
2192 MTHOBEHHAsi CKOPOCTh) U YCKOpPEHUE MaTepuaibHOU

TOYKH, UX IMPOCKIMKU Ha OCHU CHUCTEMBI KOOPAHWHAT.

2.1 CrnoxeHne nepeMeneHu U CI0KEHHE CKOPOCTEM

PaBHOMepHOC U PaBHOYCKOPCHHOC HpﬁIMOJ’IHHCfIHOC

213 IBUKEeHHe. ['paduku  3aBUCUMOCTH  KOOpIUHAT,
CKOPOCTH, YCKOpPEHHs, IIyTM U IEpEMEIICHUs

MaTepI/IaHLHOfI TOYKH OT BPEMCHHA

214 CBobOoaHOe mazieHne. Y CKopeHrue CBOOOIHOTO
o naJicHus

2.15 Kpuponuneiinoe npmxeHune. PaBHoMepHOE NBMKCHUE




2.2

MaTepUabHOW TOYKM II0 OKPYXHOCTH. YTJOBas
CKOpOCTb, JMHEHHas cKopocTh. [lepuon u yacrora.

LleHTpOocTpeMuUTEIbHOE YCKOPEHHE

2.16

2.1.7

2.2.1

TexHuuyeckue YCTpONCTBA: CHHIOMETP, JBH)KEHUE

CHapsAO0B, LHCIIHBIC U pCMCHHBIC IICPEaAaYN

[Ipaktrueckue paboTel. M3mepeHre MIrHOBEHHOM
cKopocTH. MccnenoBaHue COOTHOIIEGHUS — MEXAY
MyTSAMH, TPOUJCHHBIMU TEJIOM 3a MOCJIEe0BATEIbHbIC
paBHbBIC MIPOMEXYTKHU BpEMEHU npu
PaBHOYCKOPEHHOM  JABIDKEHMM  C  HA4aJbHOM
CKOpPOCTBbIO, paBHON Hym0. M3ydeHue aBMKEHUS
apuka B BSI3KOW KHUAKOCTU. V3yueHue ABHMKEHUS

Tela, OPOIIEHHOTO TOPU30HTAIEHO
JUHAMUKA

[Tpunnun otHocuTensHOCTH ['asmiies. [lepBelil 3aK0H

HrroToHa. MHepumanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cwia. [IpuHnun cynepno3unyu cui

2.2.3

Bropoii 3akoH HproTOHA [U1s1 MaTepUaIbHOM TOUKHU B
nHepuuansHoil cucteme otcuéta (MCO). Tpertwit

3aKkoH HproToHa mis MaTCpUAJIbHBIX TOYCK

224

3akoH BceMUpHOro TAroTeHus. Cuia TSKECTH.

HepBa;I KOCMHUYCCKast CKOPOCTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHus
CKOJIb)KeHUsI U cuia TpeHus nokosd. Koadduuument
TpeHust. Cuia CONpOTUBIIEHUS NIPU JBUKEHUM TENla B

KHUOKOCTU UJIM T'a3¢

[TocTtymarenbHOe W BpamaTeabHOE  JBUKCHHUE

abCoIOTHO TBEPOTO Tena

2.2.8

2.2.9

MOMEHT cuiibl OTHOCUTENBHO OcH BpaieHus. [lneuo
cuibl. YcioBus paBHoBecus TBEpAoro tena B UCO
TexHuueckue ycTpoWCTBa: MOAIIMITHUKHU, JBHKEHHE

HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboTsl. M3ydeHue ABuXeHUsT Opycka




[0  HAKJIOHHOM  IUIOCKOCTH  TMOJ  JAeWCTBUEM
HECKOJIbKUX Ccuil. VMccnenoBaHue 3aBUCUMOCTH CHII
yIIPYroCcTH, BO3HUKAWOIIMX B jAeopmupyemoit
IPYXUHE U PE3MHOBOM oOOpa3le, OT BEIMYMHBI HX
nedopmarnuu. MccnenoBaHnue yciaoBHII paBHOBECHS

TBEP/IOTO TeJa, UMEIOIIETO OCh BPALECHUS

3AKOHBI COXPAHEHNM A B MEXAHUKE

Nmmynbse MaTEepHUaIbHON TOYKH, CUCTEMBI
2.3.1 MaTepUaIbHBIX TOYEK. VIMIylbCc CHIIBI U U3MEHEHUE
HMITyJIbCa TeJla
3akoH coxpaneHus ummynsca B MCO. PeakrtuBHOE
2.3.2
JBUKECHUE
2.3.3 Pabora cuibl
2.34 MomHoCTb CUJIbI
235 Kunernueckass sHeprus  MaTepUAJIbHOW  TOYKH.
- Teopema 0 KHHETHYECKON PHEPTUU
[TorenumaneHas sHeprus. IloreHnmanbHas >Heprus
236 yIpyro nepopMupoBaHHON IPY>KHUHBI.
2.3 o [loTenunanpHas 3Heprus Tejaa BOJU3U MOBEPXHOCTU
3emiu
[loTeHuManpHple U HEMOTEHUUANbHbIE CHIBL. CBs3b
237 paboThl HEMOTEHUHUAIbHBIX CHJI C H3MEHEHHEM
- MEXaHMYECKONM DHEPrMM CHCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHUUYECKOH 3HepTrun
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckue  yCTpOMCTBA:  JBWIKEHUE  PaKeT,
- BOJOMET, KOTIEp, IPYKUHHBII MUCTOJIET
[Ipaktuyeckue pa®oTbl. M3ydyeHue cCBs3U CKOpocTei
2310 Tel Npu HeynpyroM ynape. HccmenoBaHue cCBs3M
o paboThI CHIIBI C U3MEHEHUEM MEXaHMYECKOW YHEPTruu
Tena
3 MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA
31 OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

311

OCHOBHBIE TIOJOXEHUS MOJIEKYJISIPHO-KUHETHYECKON




3.2

Teopuu. bpoyHoBckoe  nBwxkenue. Jduddyzus.
XapakTtep JABMKEHHS W B3aUMOJCHUCTBUS YaCTUIIL

BEIECTBA

3.1.2

Mopenu cTpoeHHS Ta30B, JKUJIAKOCTEH U TBEPIBIX TEI
1 OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE JTHUX

MoJeen

3.1.3

Macca monekyi. KonmnuectBo Bemectsa. [locTosiHHas

ABorazipo

3.14

3.15

3.1.6

3.1.7

TermmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [1lkana remneparyp Llenscus

Mopens wnpeansHOro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOH TEOPUU  HMJICATBHOTO

rasa
AOconoTHasT TeMmIeparypa Kak Mepa CpeaHei
KHHETUYECKOW YHEPTHH TEIJIOBOTO JIBUXKEHUS YACTHUII
ra3a. [lIxana remneparyp KensBruHa

VpaBuenue Kiamnelipona — MenneneeBa. 3akoH

JanbToHa

3.1.8

3.1.9

3.1.10

321

3.2.2

3.2.3

I'a30BBIC 3aKOHHI. HSOHpOHCCCH B MACAJIBHOM Tras€ C
NMOCTOAHHBIM  KOJIMYCCTBOM BCIICCTBA: H30TCpPMaA,

n30x0pa, n3obapa
TexHu4eckue ycTpoicTBa: TepMOMETp, GapoMeTp

[IpakTuueckue padbotel. MI3mepeHne Macchl Bo3ayxa B
KJIaCCHOM KoMHare. lccienoBaHnue 3aBUCUMOCTH

MEXy TapaMeTPaMH COCTOSHUSA PA3PEKEHHOTO rasa
OCHOBbBI TEPMO/IMHAMUMKHA

TepmoanHaMuueckas cucreMa. BHYTpeHHsIs1 SHEPrUs
TEPMOJIMHAMMYECKOH CHCTEMBI U  CIIOCOOBI €&

W3MEHEHUS
KonuyectBo TemnoTs! u pabota. BHyTpeHHss sHeprus
OJTHOATOMHOTO MJI€aIbHOIO Ta3a

Buner TEIUIONEpEeNayn: TEIUIONPOBOJHOCTb,
KOHBEKLIMs, U3JlydeHHE. TemoéMkocTs  Tena.

VnenpHas TEIIOEMKOCTD BEIIECTBA. Pacuér




3.3

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIIEpEaAUC

3.24

[lepBoiii 3akoH TepMoauHamuku. [IpumeneHue
[IEPBOr0 3aKOHA TEPMOJMHAMMKU K H3OMPOLIECCAM.

I'padmueckas unTepnperanus paboThl ra3a

3.2.5

3.2.6

3.2.7

TernoBble MamnHbL. [IpUHIUITBI JEMUCTBUS TEIJIOBBIX
MamiH. [lpeoOpazoBanusi SHEprud B TEIUIOBBIX
MammHax. KoaddunmeHt mone3Horo  AeHCTBUs
(mamee — KIIJ) TerumoBori mMamuubl. [ukn Kapao u
ero KIIJI

Bropoit 3akon TtepmomuHamuku. HeoOpaTtumocTh
MpoLeccoB B mpupoje. TeroBble ABUTATENH.

DKosorndeckre npooIeMbl TEIIOOHEPTETHKH

TexHudeckue yCTpOMCTBA: JBUTATENIb BHYTPEHHETO

cropaHuys, OBITOBOM XOJIOJUJIbHUK, KOHAUTTHUOHECD

3.2.8

[Ipaktuueckne pabotel. M3mepeHue  yneiabHOM

TEIIOEMKOCTH

AT'PETATHBIE COCTOSHNWA BEILECBA. ®A30BbBIE

ITEPEXO/IbI

[lapooGpazoBanne u KoHneHcauus. Mcnapenue u

3.3.1 KWIIEHUe. YJAenbHas TeIUioTa MapooOpa3oBaHMUSL.
3aBHCHMOCTB TEMITEPATYPBI KATICHUS OT JaBIICHUS
332 AOCoNOTHAs ¥ OTHOCHUTENIbHAS BIIAYKHOCTH BO3/yXa.
s Hacsiiennsiit nap
Teépnoe teno. Kpucrannuueckue u amopQHbie Telna.
3.3.3 AHuzoTponusi  CBOMCTB  KpuctamioB. JKuukue
KkpucTtasl. COBpeMEHHbBIE MaTepUAIIbI
334 [MnaBneHve w KpucTalmu3anus. YJelbHas TemIoTa
o mnaBneHus. Cyonmumarus
3.35 VYpaBHEHHE TEIIOBOTO OaaHca
TexHUYyecKkue ycTponcTBa: TUTPOMETP U TICUXPOMETP,
336 KaJIOPUMETP, TEXHOJIOTUU TOJTYYCHHSI COBPEMEHHBIX
o MaTepuagoB, B TOM 4YHCIE HAHOMATepUajoOB, U
HaHOTEXHOJIOTUU
3.3.7 [Ipaktrueckue paboTel. M3mMepeHHEe BIIAXKHOCTH




BO3IyXa

4 DJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
DnexTpu3anus Tel. DieKTpudeckui 3apsa. [[Ba Buma
411 ANIEKTPUUECKHUX 3apsI0B
4.1.2 [TpoBOTHHKH, AUDIICKTPUKHU U TIOTYIIPOBOTHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3anmopeiictBue 3apsanoB. 3akon Kymnona
DneKTpuuecKoe Toue. Hanpsoxkéanoctb
4.1.5 BJIEKTPUYECKOr0 mojsA. [IpuHIMD Cyneprno3uuum.
JIuHUM HaNPSHKEHHOCTH AJIEKTPUYECKOTO TOJIS
Pabora cun snekrpocraTudeckoro moist. [loreHmman.
41 Pa3znocTh noteHuanos
4.1 [IpoBogHMKKM W  AMPJIEKTPUKH B  TOCTOSHHOM
4.1.7 3JIEKTPUYECKOM ToJe. JuznekTpuyeckas
MIPOHHUIIAEMOCTh
Onekrpoémkocts. KonaeHcartop. OIeKTpOEMKOCTh
4.1.8 IJIOCKOTO  KOHJIEHCATOpa. ODHEPrus 3apsiKEHHOTO
KOHJIEHCAaTopa
TexHuueckue YCTPOWCTBA: 3JIEKTPOCKOII,
419 ANEKTPOMETP, AJIEKTpPOCTaTUUECKAast 3aIluTa,
o 3a3eMJICHUE IMEKTPONpPUOOPOB, KOH/JIEHCATOpP,
KCEPOKC, CTPYWHBIN ITPUHTED
[IpakTuueckue pabotTel. 3mMepeHue 3eKTpoEMKOCTH
4110 KOHJIEHCaTopa
[IOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 3JIeKTpUYecKoro toka. Mcrounnku Toka. Cuia Toka.
42 ITocTOSHHBIA TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
423 DNeKTpruYecKoe CONIPOTHUBIICHHUE. VYnensHoE

COITPOTUBJICHUEC BCIICCTBA




4.2.4

4.2.5

[locnenoBarenbHOE,  MapajulelbHOE,  CMELIaHHOE
COEIMHEHHUE MPOBOJHUKOB
PabGora nsnmekrpuyeckoro Toka. 3akoH JIkoyms —

Jlenna

4.2.6

4.2.7

MOWIHOCTB 2JIEKTPUYECKOTO TOKA

anekTpoaBkymas cuia (manee — OIIC) wm
BHYTPEHHEE COMPOTHBICHHE HCTOYHHMKA TOKA. 3aKOH
Oma 115 noJHOM (3aMKHYTOM) AJIEKTPUYECKON LIETIH.

KOpOTKOG 3aMBIKaHHC

4.2.8

SHCKTpOHHaﬂ IIPpOBOAUMOCTD TBépI[LIX MCTAIJIOB.
3aBUCHMOCTD COIIPOTUBJICHHUA METAaJ1JIOB OoT

Temneparypbl. CBEpXIPOBOAUMOCTh

4.2.9

4.2.10

4211

4.2.12

4.2.13

Onexrpuueckuid TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

[lonynpoBonnuku. CoOCTBEHHass W IpUMECHas
IIPOBOAMMOCTL  IIOJYNpPOBOAHUKOB. CBoiicTBa p-n

niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

QHCKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJINTAX.

DNEKTPONUTHYECKAs JUCCOLMAIIHS. DIEKTPOIIU3

DnekTpuyeckrii ToKk B Tazax. CaMOCTOSTEIbHBIM U
HECAMOCTOSITENbHBIA  pa3psan. Pa3zmuuHble  THIBI

CaMOCTOATENIbHOrO pa3pana. Monuus. [lnazma

TexHu4eckue ycTpOMCTBA: aMIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKA, DJIEKTPOHArpeBaTEIIbHbIE
pUOOpHL, 3IEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP  CONPOTUBJICHUS, BAaKyyMHBIH JHOL,
TEPMUCTOPBI u (boTOpE3UCTOPHI,

HOJ'IynpOBOI[HI/IKOBHﬁ JU0a, raJlbBaHHKa

4.2.14

[Ipaktuyeckue paboTel. I3yueHue cMemIaHHOTO
COETMHEHUS PE3UCTOPOB.
N3mepenne 3/1C ncTouHMKA TOKA U €r0 BHYTPEHHETO

COITPOTUBJICHU. Ha6J'IIO,JIeHI/IC OJICKTPOJIMN3a

11 KJTACC



Kon

Kon NpoBepsieMoro IIpoBepsiemble 3JIeMeHTHI COJeP:KAHUSA
pasieia 3J1eMeHTa
4 DJIEKTPOAMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHASI UHAYKIUA
[TocrositHHbIE MarHUTHL. B3anMozeiicTBre MOCTOSHHBIX

431 MarHuTOB
MaruutHoe mnoJsie. BekTop MAarHUTHOM WHIYKLIHH.
[Mpunuun  cynmepno3unuu.  JIuHUM ~ MarHUTHOU

4.3.2 uHaykuuu. KapTuHa §nMHUI MarHUTHOM WHIYKUUU
TIOJIS TOCTOSIHHBIX MAarHUTOB
MaruutHoe 1oJNie TPOBOAHMKA C TOKOM. Kapruna
JUHUM TOJIA JUIMHHOTO TMPSIMOTO MPOBOJHHKA H

4.3.3 3aMKHYTOTO KOJBIEBOTO IPOBOJHHMKA, KATYIIKH C
TOKOM. OmbIT Opcrena. BzaumonerictBue
MIPOBOJIHUKOB C TOKOM

434 Cwiia Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuia Jlopeniia, €€ Moayb 1 HarpaBiieHue. J[BrmkeHne

43 435 3apsUKEHHOM 4YacTHUIbl B OJAHOPOJAHOM MAarHUTHOM

nosie. Pabota cunsl Jlopenua

4.3.6 SIBneHMe 31eKTPOMarHUTHON UHTYKIIUI

4.3.7 [ToTok BeKTOpa MAarHUTHOM MHAYKLUU
OJ1C nHaykuuu. 3aKOH 3JIE€KTPOMAarHUTHOM MHAYKIIUU

4.3.8 dapanes
BuxpeBoe anekrtpuueckoe mosie. DC uHAyKIMH B

4.3.9 MPOBOJIHUKE,  JBMXKYIIEMCS  MOCTYyNaTelibHO B
OJTHOPOJTHOM MarHUTHOM I10JIe

4.3.10 [TpaBumno Jlenma
NunyktuBHOCTh. SBnenne camouHaykiuu. I/C

431 CaMOUHTYKITUU

4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM

4.3.13 DJIEKTPOMArHUTHOE TI0JIE

4.3.14 TexHuueckne yCTpOWCTBA: IOCTOSIHHBIE MAarHHTHI,




4.3.15

SJICKTPOMArHuTEhl, OJICKTPOABHUIATCIIb, YCKOPUTEIN

9JICMCHTAPHBIX YaCTUL, UHAYKIIMOHHAA IICYb

[TpakTuyeckue paboTel. M3yueHre MarHUTHOTO MOJIS
KaTylIKu ¢ TOokoM. MccnenoBanue — neicTBus
IIOCTOSIHHOT'O ~ MarHWTa Ha pPaMKy C  TOKOM.
HccnenoBanue SIBJICHUS IJIEKTPOMAarHUTHOU
UHIYKIUH

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.11

Komnebarenpuast cucrema. CBoOOHHBIE KOI€OAHMUS.
'apmonnueckue  koneOanmsi. Ilepwon, d9acroTa,

amIuMTynaa u ¢asa KonedaHui

512

HPY)KI/IHHHﬁ MasATHHUK. MaTeMaTH4eCcKUN MasiTHUK

513

YpaBHeHue rapMOHHYECKHUX KoJeOaHuH.
Kunematuyeckoe W AMHAMUYECKOE  OMHCAHUE

K0J1Ie0aTEILHOIO JBHUXXCHU A

5.14

[IpeBpamienre  3HeprUM  HPU  TAPMOHUYECKHUX
kosiebaHusAX. CBA3b aMIUIUTY/IbI KOJIeOaHUH UCXOIHOM
BEJIMUMHBI C aMIUIUTYIaMU Kosie0aHUil €€ CKOPOCTH U

YCKOpEHUSs

5.15

KonebarenbHblii KOHTYD. CBobosHbIE
DIIEKTPOMArHUTHBIE ~ KOJIeOaHWST B HJCAbHOM
Kose0aTenbHOM  KOHType.  AHJIOTHUS  MEXAy
MEXaHUYEeCKUMHU u AIIEKTPOMArHUTHBIMH

konebanusamu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHCPIrun B nacaJIbHOM

K0J1e0aTeIbHOM KOHTYpE

BreinyxaeHHble MexaHuueckue konebanus. PezoHaHc.
Pe3onancHas KpHUBasl. BreinyxeHHbIE
AIIEKTPOMarHUTHBIE KOJIeOaHusl.

IlepemenHbi TOK. CHHYCOMJANBHBIM IEPEMEHHBIN

TOK.

5.1.9

MoOIHOCTh NEPEMEHHOT0 TOKa. AMIUIMTYIHOE |

HeﬁCTBYIOHICG 3HAYCHUC CUJIbI TOKA U HAIIPSPKCHU A




5.1.10

Tpancpopmarop.  I[IpomsBoacTtBo, nepepaya U
notpebiaeHne JIIEKTPUYECKOU JHEPIUH.
DKOJIOTUYECKUE pUCKHU pu IIPOU3BOJCTBE
NeKTpudecko 3Hepruu. KynpTypa wucnoiab30BaHUsA

SJICKTPOSHEPIU B HOBCGHHCBHOﬁ KHU3HU

5.1.11

5.1.12

TexHuuueckue YCTPOMCTBA: ceiicmorpad,

AIIEKTPUYECKUI 3BOHOK, TMHUU 3JIEKTponepead

[TpakTuyeckue pabotsl. MccienoBaHue 3aBUCHMOCTH
nepuoaa MajblxX KoyieOaHUil rpy3a Ha HUTH OT JJIMHBI
HUTU M Maccel rpysa. HccienoBaHue nepemMeHHOTO
TOKAa B LENM W3 IOCIEAOBATEIbHO COEAUHEHHBIX

KOHACHCATOpPA, KAaTYIIKH U PE3UCTOpA

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckue BOJIHBI, YCJIOBHA PaCIIPOCTPAHCHUA.

5.21 [Tepuoa. CkopocTh pacipOCTpaHEHHS U JJIMHA BOJIHBI.
[Tonepeunblie U MPOJIOJILHBIE BOJTHBI
Wntepdepenims u  audpakuus MeXaHHUECKUX
522
BOJIH
3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. BricoTa
223 ToHa. TemOp 3ByKa
ONEeKTpOMarHUTHbIE BOJIHBL. YCJOBUSI M3IIY4EHHUS
JIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus
>24 BekTOopoB E, B um v B anekTpomarHuTHON BOJHE B
BaKyyMe
CBolicTBa DJJEKTPOMAarHUTHBIX BOJIH:  OTPa)KEHHE,
5.25 MPETOMIIEHHUE, [oJisIpr3anys, nudpakmus,
uHTepdepeHiys. CKOpOCTb NEKTPOMArHUTHBIX BOJIH
[llkama 27I€KTpOMarHUTHBIX BoOJH. [IpumeHeHue
528 AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMIBI paanocBs3u u TEJIEBUICHUS.
5.2.7 Paguonokanus.  DJIEKTPOMarHUTHOE  3arps3HEHHE
OKPYXaIoIIei cpeabl
E9g TexHuueckue YCTPOMCTBA: MY3bIKaJIbHbIE

HHCTPYMCHTHI, YJIbTPa3BYKOBas JAUAardHoCTHKa B




5.3

5.3.1

5.3.2

TeXHUKE M MEIUIIMHE, paaap, paauonpuEMHUK,

TEJNEeBU30p, aHTeHHA, TenedoH, CBY-neus
OIITUKA

[TpsimonuHeliHOe  paclpocTpaHeHHE  CBeTa B
ofgHOpoAHOM cpene. JIyu cBera
OtpakeHue cBeTa. 3aKOHbl OTPaXXEHUsS  CBETA.

[TocTpoenre n300pakeHNH B TUTOCKOM 3epKajie

5.3.3

5.34

HpCJ'IOM.]'IeHI/IC CBETa. 3aKOHEI IpEIOMIICHHA  CBCTA.

AOGCOIOTHBIN 1T0Ka3aTesb MPETOMICHUS

[TonHoe BHyTpeHHee oTpaxenue. IIpenesbHbIN yroma

IMMOJIHOT'O BHYTPCHHET'O OTPAKCHU

5.3.5

5.3.6

I[I/ICHepCI/IH cBeta. ClOXHBIH cocTaB 0Oeloro cBeTa.

[Ber

CoOuparomue W pacceuBarolie JHH3BL TOHKas
aua3a. DOKYCHOE pPACCTOSHHWE W OINTHYECKas CHiia
TOHKOH JmH3bl. [locTpoeHne wW300pakeHWid B
COOMparoNMX M paccewBarOmMX JuH3aX. Dopmyna

TOHKOM JIMH3BI. Y BeIMUEHHE, TaBaeMO€ JTUH30MU

5.3.7

Hpenenm NIPpUMCHUMOCTHU FCOMeTqueCKOﬁ OIITUKH

5.3.8

5.3.9

Wntepdepeniuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOACHUST MAKCUMYMOB U MUHUMYMOB B
UHTEp(PEPEHITMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOUYHHUKOB

Hudpakmuss  cBera. JudpaxkmuonHas  pemérka.
VYcnoBue HaOMIONEHUS TIIABHBIX MAaKCUMYMOB TIpH
MajieHUuN MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPAaKINOHHYIO PEIIETKY

5.3.10

Honﬂpmaum{ CBCTa

5.3.11

TexHUYEeCKHEe yCTPONCTBA: OUYKH, JIyma, (oToarmapar,
MPOEKIIMOHHBIN  amnmapar, MHMKPOCKOI, TeJIECKOIl,
BOJIOKOHHAs ONTHKA, JU(PAKIUOHHAS  PEIIETKa,

MoJsIpon g

5.3.12

[Ipaktuyeckue paborel. M3mepenue mokazarens

npenomieHus. MccnenoBanue CBONCTB M300pakeHUH




B nuH3ax. Habmronenue aucnepcun cBeta

RJIEMEHTHI CTIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnnBI IPUMEHMMOCTH KJIACCHYECKOW MEXAHMKHU.

ITocTynatel TEOPUHU OTHOCHUTEJIbHOCTH:
61 MHBAapUaHTHOCTb MOJyJII CKOPOCTH CBETA B BaKyyMe,
MIPUHLHUIT OTHOCUTEJILHOCTH DWHIITEHHA
° OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE
02 BPEMEHU U COKPALLEHUE JITUHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOHOM YaCTHUIIbI
CBsi3p Macchl C 3HEPrUEed M HUMITYJIbCOM CBOOOIHOMU
04 YaCTHULIBI. DHEPTHsl MOKOsI CBOOOHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Popmyna [lnanka cBs3u sHeprun GoToHA C
r1d €ro 4acToToi. DHeprus U UMIyIbC GOTOHA
OtkpbiTHe U uccienoBanue ¢orodpdexra. OnbITH
12 A.T. CroneroBa. 3akoHsl GpoToddderTa
7.1 VYpaBuenue DitHireiHa 11 Gorodddexra. «KpacHas
13 rpanuna» Gororpdexra
7.14 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.15 XUMHYECKOE JIEWCTBUE CBETA
TexHuueckue yCTpoOMCcTBA: (OTORIIEMEHT,
71 ¢doTronaTuuK, CONHEYHAs 6aTtapes, CBETOANO
CTPOEHUME ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEIOBAHUIO CTpOeHHs aToma. [InanerapHas
MOJIeIb aToMa
29 [Toctynatsl bopa. M3ny4yenue u norsiomienrue GoTOHOB
' IpU TMEpexo/ie aToMa C OJHOTO YpPOBHS SHEPruu Ha
122 apyroi. Buabl cnektpoB. CHekTp ypOBHEW »HEPrUHU
aToMa BOJIOpoja
293 BonHoBbie cBoiicTBa 4yactuu. Bomubl ae bpoitns.

KopmyckynspHo-BomHOBOM — nyanu3m.  Jludpakuus




SJICKTPOHOB HAa KpUCTaJLJIaxX

724

7.2.5

7.2.6

CnonTanHOe nu BBIHYXXJICHHOC H3Ty4YCHHUC.

YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa

TexHuueckrne yCTpPOWCTBA: CIEKTPAJbHbIA aHaIW3
(criekTpocKoI), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP
[TpakTuyeckue paboTel. Habmiogenue nuHeHyaToro

CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

MeTtobl Ha6J'IIOI[eHI/IH H pErucrpanuu 3JICMCHTAPHBIX

YaCTHUII

OtkpeiTe panguoaktuBHOCTUA. OmnbITEl Pesepdopaa mo
OTIPENICICHUIO0 COCTaBa PAJAMOAKTHBHOTO H3IIyUEHHUSI.
CpoiictBa anbda-, Oera-, raMMa-u3rydeHus. BrusHue

PaAOaKTUBHOCTHU Ha JXUBBLIC OPraHHU3Mbl

7.3.3

7.3.4

7.3.5

OTkpeITHE NIPOTOHA M HeWTpoHa. HykinoHHas Mozenb
anpa [Ieiizen6epra — IBanenko. 3apsan sjapa.

MaccoBoe uncio sapa. M3otomsl

Anbda-pacniag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-
pacraa. ['amma-uziaydyeHue. 3aKOH pPagUOAKTUBHOTO
pacmaja

OHeprus CBSI3M HYKJIOHOB B sape. SlnaepHble CHIIBI.

Jedext maccsl siapa

7.3.6

ﬂnepHHe pPCaKmuu. ILCJ'ICHI/IC U CUHTE3 AACP

7.3.7

Snepusliii peakTop. TepmosinepHbIit CUHTE3.
[IpoGieMbl W TEpPCHEKTHUBBI SIAEPHOW HHEPrEeTHUKH.

OKOJIOTHYECKHE aCIICKThI ﬂ,[[epHDfI SHCEPICTUKU

7.3.8

aﬂeMeHTapHLIe YaCTHUIIEBI. OTKpBITI/IC MO3UTpPOHA.

(I)YHI[aMCHTaHBHBIC B3aUMOJCHCTBUS

7.3.9

7.3.10

TexHuueckue  yCTpoiCcTBa:  JO3UMETpP,  Kamepa
Bunscona, siaepHblil peakTop, aToMHas 6omba
[TpakTueckue padboTsl. MccnenoBanue TpeKOB YacTHIL

(110 roToBBIM (oTOrpadusiM)

OJIEMEHTBI ACTPOOU3UKU




8.1

8.2

8.3

8.4

8.5

Bun 3Bé3nmHoro Heba. Co3Be3gusi, sIpKue 3BE3MBI,

IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

Conneuynas cucrema. IlnaHeTsl 3€eMHOW TIpyIIBIL.
[InaHeTbI-TUTraHTBl ¥ WX CIyTHUKH, KapJIMKOBBIE

mw1aneTsl. Manbie Tesra COMTHEYHON CUCTEMBI

Comnne, ¢otochepa u armochepa. ComaHeuyHas

AKTUBHOCTh
Hctounuk sHeprun ConHua u 3BE311

3BE3/1bI, HMX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETHMOCTb, paJnyC, TEMIEpaTypa, HUX B3aUMOCBA3b.
JnarpaMMa «CHEKTPAJIbHBI KJIacC — CBETHMOCTBY.
3BE3/1bl TJIABHOM IIOCJIENIOBATENbHOCTH. 3aBHCUMOCTh
«Macca —  CBETUMOCTb»  JUIsl  3BE3N  TIJIABHOU

IoCJICAOBATCIIBHOCTHU

8.6

Buytpennee  crpoenue  3B&3a.  CoBpeMEHHBIE
MIPEICTABICHUS O MIPOUCXOXKICHUH U 3Boiony CorHIa 1

3BE3. DTaIbl )KU3HU 3BE3]

8.7

8.8

8.9

Mneunslii Ilyre — nHama ['anaktuka. CnmpanbHas
cTpykrypa ['anaktuku, pacrpeneneHue 3BE3M, raza u
nbeuu. [lonoxenne n npukenue ConHua B ["amaktuke.

[Tnockast u chepuyeckas moacucTeMsl [ anakTuku

Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHbIE

ABIPBI B Apax raJlJaKTUK

Bcenennas. Pacuiupenne Beenennoii. 3akon Xab60:na.
Paz6eranue ramaktuk. Bo3zpact u paguyc BcenenHnoi,
teopus bonpmoro B3peiBa. Mogens  «ropsyein

Bcenennoi». PenukroBoe usiyuenue

8.10

MacmrabHas cTpykTypa Beenennoil. MetaranakTuka.

Hepeménnsie mpobieMbl aCTpOHOMUHT




