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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢Qu3uke 06a30BOro ypoBHS Ha ypOBHE CpeAHEero oOIiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCIHTAHHMS W KOHIEHIIUU TMPEMOAaBaHus y4eOHOTOo
npeamera «®Puszuka» B oOpa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii ~ dexpepanuu,
pean3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conepxanrie TmporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pesyabTataM OOy4YeHMs, a TAaKK€ YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXKIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTaMu. B Hell ompepensitorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (HU3UKU: JHMYHOCTHBIC, METallpelIMETHbIe, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUA Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PE3yIbTaThI MO roJIaM O0yUeHUS;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojgaM oOydeHus.

®u3rka Kak Hayka o HauOoJsee O0IIKX 3aKOHAX MPUPObI, BEICTyIIasl B KAUECTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’)KalolleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MPEIMETOB, MOCKOJIBbKY (PHU3UUYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYECKMX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTMIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIY4YEHHMs] HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOM BKJIAJ B
(bopMHUpOBaHKE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh HayYHBIF METO/1 TO3HAHUS TP BHITIOJTHEHUH UMHU YUEOHBIX HCCIIeIOBAaHUI.

B ocHoBy kypca pusuku 11t ypoBHsI CpeIHETo 0011ero 00pa3oBaHUs MOJIOXKEH Pl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCeX pa3ziesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuall Kypca (pU3UKU 0ObeAUHEH BOKPYT
¢uznueckux Teopuil. Benymmum B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3MKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTMYECKUMHU ITPpobieMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peaansyercs MOCPEACTBOM BBEIACHHS JJIEMEHTOB COZIEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs Mpo0eM palliOHAIBLHOTO MPUPOAOIOIBL30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha ypOBHE CpenHero oOmiero oOpa3oBaHUS
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS



¢buznueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexkIe BCEro 3a CUéT
OpraHHu3aIy IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuaroniuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUEHHUYECKUX MPAaKTUUYECKUX padoT. BriaeneHue B ykazaHHOM IepeyHe J1adopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYacCTHHKaMH 00pa3oBaTEeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAHMPOBAHMS M OCHAleHUA Kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYaAIOIUMUCS YMEHHSIMH HPOBOAWTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yIenseTcs PelICHHIO Pacu€THBIX W Ka4eCTBEHHBIX 3a1ad. [lpu aTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJIAIOIINE MPUMEHATh W3YyYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTU KaK W3 OJIHOTO pasjena
Kypca, TaKk U UHTErpupys 3HAHUS U3 pa3HBIX pa3zfenoB. JlJisg KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIOTCSL 33aJaHUSg Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarolie >Xu3Hu, TpeOyromue BbIOOpa (QHU3UUECKOW MOJENU A CUTyallMd IPAaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuum ¢ TpedoBanusmu DPIOC COO k MaTepuaaIbHO-TEXHHYECKOMY
oOecnieueHHI0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHUs OJKEH M3y4yaThCs B YCIOBHSIX MpeIMETHOro kabuHera (U3UKU WU B
YCIIOBHUSX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO LUKJa. B xabunere
(bu3HUKH TOIKHO OBITH HEOOXOAMMOE JTabopaTOpHOE 00OPYIOBAHKE ISl BHITTOTHEHUS YKa3aHHBIX
B TIporpamMmMe 10 (QHU3UKE YYEHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyaoBaHue.
JleMoHCTpaliioOHHOE 000py/IOoBaHHE (POPMUPYETCS B COOTBETCTBUU C TPUHIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuMBaeT IMOCTAHOBKY MEPEUMCIIEHHBIX B MpOrpamMme Io
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIENOBAaHUS HM3y4YaeMbIX SIBICHHH M IPOIECCOB,
OSMIOUPUYECKUX U (HYHAAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.
JlaboparopHoe 000pyAOBaHME NJsl YUEHHYECKUX MPAKTHUYECKUX padoT ¢GopMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1IaOOpPaTOPHOrOo OOOPYIOBaHUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUJI€ LIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GUMKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOY4YalOUIMXCS K HAayyYHOMY HW3YyYEHHIO
TPUPOJIBI, PA3BUTHE WX WHTEIUICKTYAbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHHS C UCIIOJIb30BaHUEM (DPU3MUYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIM (HU3UKH TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.

JloctmxkeHune 3TUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIEAYIOIUX 3ajad B IMpollecce
U3y4eHHs Kypca (pU3MKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:



e [puOOpeTeHUe CHCTEMBbl 3HAHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHUE YMEHHI MPUMEHITh TEOPETHUUYECKUE 3HaHUS M OOBSICHEHUS
GuU3MYECKUX SBJICHWA B TPUPOJE U IS TNPUHATHS TPAKTHUSCKUX PEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pELICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHue (u3nyeckon
MO/JIEJIH, aJIeKBaTHOM YCIOBUSM 33]1a4H;

e MnoHUMaHWe (U3NYECKUX OCHOB U MPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX IIPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLIYIO CPEAY;

® OBJIQJICHWE METOJaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHMUS M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanud  HHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3yJIbTaTa;

® CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSl YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha w3ydenue ¢usukum (06a30BBIH YPOBEHB) Ha ypOBHE CPEIHETO OOIIEro oO0pa3oBaHHS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiracce — 68 yacoB (2
gyaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adbopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BBIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT U
OTIBITOB C YUYETOM UHIUBUAYATIbHBIX 0COOCHHOCTENH 00yYatOIIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pa3zjien 1. ®u3uka u MeTOIbI HAYYHOT0 MIO3HAHUS
O®usuka — Hayka o mpupoje. HayuHble MeToAbl MO3HaHUS OKpysKarolero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBieHuil u npoieccoB. Hayunbsle runores3sl. dusnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3NIECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHUS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMelieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, YT U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOE majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonunerinoe nBukeHue. [[BrH>KeHHME MATEpHAIBHOM TOYKM II0 OKPY>KHOCTH C
MOCTOSIHHOM 1O MOZYJII0 CKOPOCTBIO. YTJOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepwon u
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHUE: CHOUIOMETp, JBHKEHHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JTBUXKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nprkeHus Tena, OpomeHHOro Mo YIiIoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOAHOIO MaJeHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1I€JIbIO ONPEETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOMICHHWSI  MEXKIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHBbIE MPOMEXKYTKHM BPEMEHH IMpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
HAYaJIbHOM CKOPOCTHIO, PAaBHOW HYIIIO.

N3yuenune ABUKEHUS MIApUKA B BI3KOW KUIKOCTH.

Nzydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cuwi. Bropoit 3akon HerooTona miist
MaTtepuanbHO Touku. Tperunii 3akoH Hpl0TOHA 1151 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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



Tpenune. Buapl TpeHust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdduuuent tpenns. Cuna conpoTuBieHus
IIPY JBHKCHHUM TeNA B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT cuibl OTHOCUTENBHO OCU BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPAOTO TEIIA.

TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: IOIIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JiepopMaruu.

HeBecomocTs. Bec Tena rnpu yCKOpeHHOM NOABEME U TTAJICHHUH.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAUEHHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HMKAIOLIMX B IPYXXHHE M PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yCclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Nmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHbIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJbca. PeakTUBHOE ABMXKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEpTUs yupyro AepopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTHH B KHUHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
IIPUMEpPE PaCTSHKEHUSI pE3UHOBOTO JKI'yTa.

Paszpnen 3. MoaekyasipHast Gpu3uka 1 TepPMOAUHAMHMKA
Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
BpoyHnoBckoe gBmwxkenue. Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUs Ta30B, XKHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBOMNCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBWKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30oBple 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omponecchl B UacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne U30MPOLIECCOB: U30TEpMa,
n30Xxopa, n3obapa.

TexHuyeckue ycTpoHCcTBa U MIPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COECTUHEHMII.

OmnbiTe! 10 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogenb onbita LlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Monens, WUTIOCTpUpPYIOLLAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUU 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPAaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamuueckass cuctemMa. BHYTpeHHsISt 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHenus. KonnyectBo TemioTel U paboTta. BHyTpeHHsIs1 3HEprus 0HOATOMHOTO
UJEAIBHOTO0 raza. Buael Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIMS, U3TyYCHHE. Y AeIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONepe1aye.

[Tonstue 00 ammaGatHOM mponecce. IlepBbiii 3akoH TepMonuHamuku. IIpuMeHenue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh NMPpOLECCOB B IPUPOJIE.

TemoBeie MamuHbl. [IpuHIUIBEL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TeroBbIX MamuHax. KoadduuuenTt nonesHoro aeiictBus teruoBoi mamusbl. Lukn Kapho u
€ro KO3 QUIMEHT MOJIE3HOTO AEUCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: [JBUTAaTelb BHYTPEHHEIO
CropaHusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TOJ JEHCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3¢Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs! (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tea Ipu TEIUIonepeaaye.

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

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAaHHUsl, PEaKTUBHOTO JIBUTaTeJIsl.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAsS U
OTHOCHUTEIIbHAs BJIaKHOCTh BO31yXa. HachlmeHnHblil map. Y aenbHas TemioTa napooopa3oBaHus.
3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUS OT JaBJICHMS.



TBépnoe Teno. Kpucrammuyueckue u amopdHbie Tela. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucramnsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszanus. Y aelbHas
TeruioTa riasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWCTBa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M ICHUXPOMETD,
KJIOPUMETpP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapoOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

HaoGmonenue narpeBanus U 1iaBiIeHUs] KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/1yXa.

Pazjen 4. DiekTpoanHaMuKa

Tema 1. dnexmpocmamuxa

OnexTpuzauusi Ted. OJeKTpuueckKuid 3apsia. JIBa BuJa 3IEKTPUYECKHX 3apsJlOB.
[IpoBOIHUKY, TUBTEKTPUKH U MMOTYTPOBOAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.

B3aumopneiictBue 3apsmoB.  3akoH  Kynona. TodeuHnslii  snekTpuyeckui  3apsia.
Onektpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JINHNN HanpsyKEHHOCTHU AJIEKTPUYECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorennman. Pa3HOCTh NOTEHIUANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnexTpoéMkocTs. KoHzmeHcaTop. DNEKTPOEMKOCTbh IUIOCKOTO KOHAEHCATOpa. OJHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnyeckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO ¥ IPUHLIUI JAEHCTBUS DJIEKTPOMETPA.

BzauMopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

OneKTpocTaTHIeCcKast 3allnTa.

JIN3IIeKTPUKHY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAJM  IUIACTHH,
paccTOSHUS MEX]Ly HUMU U AUDIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

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

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHUS DJIEKTPUYECKOrO TOKa. MICTOUHMKM TOKa.
Cuna Ttoka. [IocTOsSHHBII TOK.

Hamnpsokenne. 3akon Oma 1715 yyacTKa LETH.

DneKTpuuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BElIEeCTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOmHOCT 3IEKTPUIECKOTO TOKA.

ONEeKTPOABMKYIAsl CUJIa U BHYTPEHHEE CONPOTUBIECHUE NCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoit menu. KopoTkoe 3aMbIkaHueE.



DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh CONIPOTHUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYNPOBOJIHUKOB.
CsaoticTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Jucconuanus. JIEKTPOIIN3.

DneKTpuuecKkuil ToK B ra3zax. CaMOCTOSITENbHBIN U HECAMOCTOATENbHBIA pa3psaa. MoiaHusL.
[Tna3ma.

TexHuuyeckue ycTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIepMETp, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH MO, TEPMHCTOPH M (POTOPE3UCTOPHI,
MIOJIYIIPOBOJIHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNPSHKEHUSL.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOLIAAU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelraHHOE COeTUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne cMEeIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHne  2JIEKTPOABWIKYINEH CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHEIO
COINPOTUBIICHUS.

HabGnronenue snextponusa.

MesknpenameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oOCyIIECTBISETCS C YUYETOM
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4yHBIH (pakT, rumore3a, Qu3myeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTeMbl YpaBHEHHH, JuHeWHas QyHKIMs, mapadona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKHEe (YHKLIMHU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0CMOC, TEII000MEH
’KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TN, XKUAKOCTEW U TIa30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TaTbBaHUKA.

TI'eoepaghus: BIaxXHOCTB BO3JlyXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mpeobpa3oBaHue IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUsS HMMITYJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU TOJYYCHHsS] COBPEMEHHBIX MAaTEpUaIoB, B TOM YHCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOIMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NPHUHTEp, AJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IIOJE.
Bekrop maruuTHON MHAYKIUU. [[pUHIUIT CyNeprno3ullil MarHUTHBIX Tojel. JIMHUM MarHUTHOM
uHaykuud. KapTtuna aiuHui MarHUTHOM MHYKIWHU TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHUKA C TOKOM. KapTuHa JWHHMNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzaumoencTBre NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyJb W HampaBieHHE. JIBU)KEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOM HHIYKLIHH.
DIIEKTPOABUKYILASL CUJIA MHIYKIMU. 3aKOH 3JIEKTPOMarHuTHoW uuaykuuu dapazes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMXKYLIas CUia MHAYKLHMA B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HUE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUuTHOTO TOJIsI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHudeckue yCTpOMCTBA M TMPAKTUUECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AIEKTPOMATHHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHUIL, UHIYKIIMOHHASA M1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHWE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKUIMYA MarHUTHOTO TIOJIA.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CUJIbI MHAYKIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3yueHrne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Paznen 5. Kosiedanusi 1 BOJITHBI
Tema 1. Mexanuueckue u 31eKmpoMazHumusle Ko1eoanus
Konebarenpnast cucrtema. CB0OOOMHBIE MexXaHWYeCKHWe Koyebanusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammoutyga u  (aza konebanuil. [lpyXWHHBIE MasTHUK.
MareMaTnyecknii MasTHUK. YpaBHEHHE TapMOHHMYECKUX KoJjieOaHui. [IpeBpamienune sHEpruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.



Kone6arenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOATeIbHOM KOHTYype. AHAJNOTHs MEXIYy MEXaHWYECKMMHU M 3JCKTPOMAarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs 3HEPrHHM B HJCAbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHyXIeHHbIE MeXaHHUYECKUE KOJeOaHus.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYTHOE U IEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancopmarop. I[IpousBoactBo, nepegaya W NOTPeOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynpTypa wucnonab3oBaHus
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKHM 3BOHOK,
TEHEPaTOp IEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napamMerpoB KojeOaTeaIbHOW CUCTEMBI (MIPYKUHHBIM MIIM MaTeMaTU4eCKU
MasITHUK).

Habmronenue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

HaGnronenue pe3onasca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcumsuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HAalpsDKEHMsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpu mocienoBaTelbHOM COCIMHEHUHM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mogenb TUHUY 3IEKTPOIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MaIbIX KoJleOaHU Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanve IEpEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U JuMHa BojHbL. [lomepeuHble M MpOAOIbHbIE BOJHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3IyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrtanus BekTopoB E, B, V B anekrpomarHuTHoi BojHe. CBOMCTBa 3JIEKTPOMarHUTHBIX
BOJIH: OTpa)X€HHe, IpeJloMIIeHue, Moispu3anus, Audpakuus, uHtepepenuus. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[kana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHeHne 3IeKTpPOMAarHWTHBIX BOJIH B TEXHHUKE U
ObITY.

[IpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpeibl.

TexHuyeckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKa B TEXHUKE UM MEAMLMHE, Pajnap, paauoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

HaOnroneHue oTpa)keHus ¥ NPeIoMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepepeHnn 1 [uppakiind MEXaHUYECKHX BOJIH.



3BYKOBOI pe30HaHC.

HaOnronenue cBsi3M IPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYAOW M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)XXEHHUE, IMPeJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHOe pacipocTpaHEHHE CBETa B OJHOPOIHOM cpelie.
JIyu cBera. ToOYEUHBII UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHBI OTpaxxeHHs cBeTa. [locTpoeHune u300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yroja MOJHOIO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus cseta. CiioxxHbll cocTaB 6enoro cera. L{ser.

Cobuparomue W paccewBaroniye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi cuia TOHKOU JuH3bL. [locTpoenne n3o0paxkeHU B COOMPAIONIUX U PACCEHUBAIOIINX
nuH3ax. @opMyia TOHKOW JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIOBUS
HAOJI0ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTHUHE OT IBYX CHH(A3ZHBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUd MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoWcTBa W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOCKIIMOHHBIM ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKa, AUPPAKIIMOHHAS
pemeéTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacHpoCTpaHEHUE, OTPaKEHHWE M MperoMiieHue cBeTa. Onruueckue
npuOOpBI.

[TonHoe BHyTpeHHEE oTpaxkeHue. MoJieiab CBETOBOAA.

HccnenoBanune CBOMCTB N300pakeHUM B JIMH3AX.

Mopenu MUKpPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu ceera.

HabGmronenue qucniepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Torydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne nmoka3aresnst IpeioMIICHUs CTEKJIA.

HccnenoBanue CBOMCTB M300paKEHUH B JIMH3aX.

HabGmronenue aucnepcuu cera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHTEILHOCTH
['paHuibl TPUMEHUMOCTH KJIaCCHUUECKOW MeXaHuku. [locTynarel cnenuanbHOM Teopuu
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBeTa B BakKyyme, MPUHIUI
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCUTETHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MacChl C SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.



Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHeprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIbC
dboToHa.
Otkpeitue u wuccnenoBanue Qoroadpdexra. Omwitet A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHimreiHa 115 hoTodddekra. «KpacHas rpanuiay Gpororddekra.
Hasnenue ceera. Onbrtel [1. H. JIebenera.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoHCTBa M IPAKTHUECKOE NpUMEHEHHue: (POoTornieMeHT, (OTONATUHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®DoTo3ddeKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnuto o -uactuu. IlnanerapHas
mopens atoMa. Iloctynarer bopa. Vznyuenne u mornomeHnue GOTOHOB IPU MEpEexoje aToMa ¢
OJIHOTO YypOBHS D2HEPrUM Ha JApyroil. Buasl cnekTpoB. CHEKTp YpPOBHEHW 3HEpPIHHM aroma
BOZIOpPOAA.
Bonnosele cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaau3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.
TexHnueckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHbIA aHAIU3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaTbIX CIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HaOnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOCHMS  sjpa. OtkpseiTHE
paanoakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa paglioaKTUBHOTO H3ITyYEHHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue TpoToHa W HeiTtpoHa. HykinonHas monens siapa [eilizenOepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siipa. M30Tonsl.
Anbda-pacniag. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
paZoaKTUBHOIO pacnaja.
DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Anepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHNEKTHUBBI  SAEPHOI
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
DneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.
@dyHIaMeHTallbHbIE B3auMOJIeHCcTBUS. EnuHCTBO (pr3nueckoit KapTHHBI MUpA.
TexHnyeckue ycTpolCTBa M IPAaKTHUECKOE NMPUMEHEHHE: T03UMETpP, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
Cu€TunK MOHU3HPYIOIIUX YaCTHII.



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

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbel  pa3BUTUA  acTpoHOMHuH. llpukilagHOo€ ¥ MHPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3aH0ro Heba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBHKEHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMma «CIEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3NBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
nocien0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3M. CoBpeMEHHBIE MPEACTABICHUSA O
MPOUCXOKACHUH U 3BoJtoMK CoJIHIA U 3BE3/T. DTaMbl )KU3HU 3BE3]L.

Muneunsiii [1yTe — Hawa [Manaktuka. [Tonoxxenue n neuxkenue Connua B ['anaktuke. Tumnbt
rajlakTuk. PajmoranakTuku u kBazapel. YEpHbIe AbIPHI B SApaxX ralaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usinyueHue.

Macmrabnas ctpyktypa Beenennoii. MetaranakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEJeNICHUs MOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nonyuapus 1 sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, anet, Mneunoro [lytu.

O0o0maroniee NOBTOpeHUe

Ponep (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
ATHUYECKOM cdepax [esATEIbHOCTH 4YEJIOBEKa, poJlib W MeCTO (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJdb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00ILIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE.

MesknpenameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCymIeCTBISETCS C YUYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTuKH, OWOJIOTMH, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, Hay4HbIM (Qakt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
DKCIIEPUMEHT, MOJACIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, ONIPEIEICHNE TUIOIIA U TUIOCKUX QUryp u o0bEma Te.

buonoeusn: snextpuyeckue SBICHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, ACWCTBUE paJuallud Ha JKHBbHIE
OpraHU3MBl.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KPHUCTAIUIMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyJ, POTOCHEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPICCHU.

Texnonocus: TMHUM SIEKTPOINEpPEIad, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOBUTATEINb,
UHAYKIIMOHHAs TedYb, pajap, paauoNpHUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@usnka» Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIICAYIOMIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMTPECAMCTHBIX O6paSOBaTeJILHLIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOTO mpenmMera «DHU3MKa» JODKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCsl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPAJULUUOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
pacimpeHue XU3HEHHOTO OMBITAa M OMbBITa JESATEIBHOCTH B IMPOLECCE PEaTn3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  oOOydaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

IPUHATHE TPAAULMOHHBIX OOLIEUYEIOBEUECKUX TI'YMAHUCTHUECKUX MU JEMOKPATUYECKHUX
IIEHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTo OOILIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbLHON OpraHU3aInu;

yYMEHHE B3aUMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTapPHOH W BOJIOHTEPCKOM JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSM POCCHUUCKHUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B IESTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B TOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMA:

HCTETUYECKOE OTHOLIECHHE K MUPY, BKJIOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPHUCYILEro
¢buznueckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIN BBHIOOP OyaymIe
npodeccu M peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OPMHUPOBAHHOCTh AIKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHWE TJO00AIILHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

IJIJAHUPOBAHUE W OCYLIECTBJIEHHUE NEWCTBHI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1esiell yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,

pacuIMpeHue OmblTa JEeATEIbHOCTH 3KOJOIMUYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUMN TI0 (pru3mKe;



7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3UYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B IPOIECCE U3YUCHUS (PU3UKU
OCYILECTBIIATh POEKTHYIO U UCCIIEA0BATEIbCKYIO JEATEIbHOCTh MHAUBUIYAJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble Jlornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATh LENH JEATENIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbIBaTh IJIaH PELIEHUs MPOoOIeMbl ¢ YUETOM aHaIN3a UMEIOLIUXCSI MaTepUaIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pPabOTy B YCJIOBHUSX PEaTbHOTO, BHUPTYalbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICICTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIQ/IeTh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSTUAMHU W MeToAamu (pu3mdeckoi
HayKU;

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB PEUICHMs 3a1a4
bu3nYECKOro coAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHHS,

BJIQJIETh BHUJIAMU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpPIpEeTalHH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3/IJaHUHU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTYaJlM3UpPOBATh 3a7ady, BbIIBUTATh
rUnoTe3y €€ peuleHusl, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AHAIN3UPOBATh TOJYYEHHbIE B XOJE pEHIeHMs 3aJauyd pe3yJbTaTbl, KPUTHUYECKU
OLICHMBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEIBHOUM JCSATEIHHOCTH, B
TOM YHUCJIE TIPH U3YyUYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh NePEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEIHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4uH, TOMyCKAIOIINe albTepHATUBHBIEC PEILICHUSI.

Padorta ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJYy4YeHUS MHpOpManuu (PU3NYECKOTO COJIEp’KaHUs U3 HCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSITENIBHO OCYIIECTBJIATh IIOMCK, aHAJIM3, CHUCTEMATHU3alMI0 U
MHTEPIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (OPM MpE/ICTaBICHMUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

HCIIOJIb30BAaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaThb TEKCThl (DPU3UYECKOIO COAEP)KAaHUS B pa3MUHbIX (opMmMaTax ¢ Yy4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (opMy
IIPEJICTaBICHNS U BU3YyaIU3aliu.

KoMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH AEATEIHLHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHON pabOTHI,

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHWU30BbIBaTH M KOOPAMHUPOBATH
JIeHCcTBUS MO €€ JOCTH)KEHMIO: COCTaBIATh IUJIaH JACUCTBUMN, paclpeieNiarTh polid ¢ YYETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 Y4acTHHKA KOMaHIbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEIEHUE B pPA3IMUHBIX CHUTYyaIUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEIBHYIO JESATENBHOCTh B 00MACTH (U3UKH U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNM;
JaBaTh OIEHKY HOBBIM CUTYAIIUSIM;
pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTSHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh  (POPMHUPOBAHUIO W TPOSBICHUIO OHPYAUIMA B 00NacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/VIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsSIM, BHOCHUTH KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LIETISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalll, BBIOOpa BEPHOTO PELICHHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEITEIbHOCTH;
MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIESITEIBHOCTH;
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B npouiecce 1ocTHKEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MTPOrPaMMBbI IO hU3UKe AJis
YPOBHsI CpeAHero obuiero oOpa3oBaHusi y 0OydarOIIMXCsl COBEPILEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEPEHHBIM B cebe;

CaMOpETyJIMpOBaHMs, BKJIIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJaNTHPOBATHCA K SMOLMOHAIbHBIM
U3MEHEHUSM U MPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBALMM, BKJIIOYAIOIICH CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTHMH3M, HHULIMATUBHOCTb, YMEHHE JCUCTBOBATH UCXOS U3 CBOUX BO3MOYKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBATh €T0 IPU OCYILECTBICHUH OOIIEHNUs, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTH BHICTPAWBATh OTHOLICHUS C IPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb y 0OYHAOLINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS HW3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa oTc4éra, abCOJIOTHO TBEPHOE TEJO, WIACAIbHBIN TIa3, MOAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH 3JIEKTPUUYECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacnio3HaBaTh (U3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpHOE M PpAaBHOYCKOPEHHOE MpPSIMOJMHENHOE IBUKEHHE, CBOOOJHOE MaJeHHE TeJ,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaelcTBHe Ten, auddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOCHHE XUAKOCTEW M TBEPIBIX TeJl, MU3MEHEHHE o0bEMa Tel IMpH HarpeBaHUU
(oxJaKAeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTaJUIU3aLus,
KHUIIEHUE, BIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
coCcyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMS Tra3a B H30IpoLeccax, JJIEKTpU3alus Tell,
B3aUMOJICVICTBUE 3apsI0B;

OIHCBHIBATh MEXAHMUYECKOE JBUKEHUE, MCIOJNIB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NE€pPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYecKast
SHEprus, NOTEHIMaJbHAs SHEPrHs, MeXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; MNpHU
ONMCAHWU TPABUIBHO TPAKTOBaThb (U3MUECKUM CMBICI HCHOJB3YEMBIX BEIUYMH, HX
0003HAUEHMSI U €JMHULIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BETUYUHY
C IPYTUMHU BEINYNHAMU,

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOICTBA TEJI U TEIUIOBBIE SIBICHUS, HCIOJB3Ys
¢dbusnyeckue BEIMYMHBI: JaBlIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprus, padora rasza, Kod((UIKEHT IMOJIE3HOro JEHCTBUS TEIJIOBOTO
JIBUTATEIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEIUYHH,
uX O00O03HAYEHWS M EIUHMIIBI, HAXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BETUYUHAM;

ONMCHIBATh HU3YUYEHHBIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHILMal, pPAa3sHOCTh IOTEHIHAJIOB; IPU ONUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIIONB3YEMbIX BEIMYMH, HUX O003HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEIMUYNHAMY;



aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJB3Yys (PU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarorenus, |, |l u Il 3akonsr HeloToHa, 3akOoH coxpaHeHus
MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHMs MMITYJIbCA, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUYECKYIO TEOPUIO CTPOEHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKECHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, NEpBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUs
JIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHS MALIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nnyaTth yciaoBUs MX O€30MaCHOTO MCIIOIB30BaHUS B IOBCEAHEBHOM KU3HM,

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTOJIb30BAHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYIHPOBATH
npobnemy/3ajayy M TUIOTe3y Y4eOHOro SKCIEpUMEHTa, CcoOMpaTb YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOKI;

OCYILECTBIIATh MpPSIMbIE U KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO H3MEpPEHUs M MCHOJIb30BaTh HM3BECTHBIE METOJbl OLEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (U3MYECKUMH BEIHMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUHl, MpH 3TOM KOHCTPYHUPOBaTb YCTAHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MIOJIyYE€HHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B BUJE TAOIUI U IrpaUKOB, J1€1aTh BBIBOIbI
10 pe3yJIbTaTaM UCCIEIOBAHNUS;

coOnronarh InpaBuia O€30HaCHOrO TpyJa MpU HIPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIIE0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000y IOBAHHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMONb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OpMaIMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETALUU M MpPEICTaBICHUs] y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMAaIMM, MOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyto HH(pOpMaIHIo;

IPUBOUTH MPHUMEPHl BKJIaJa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(PU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMH U TEXHUUYECKUMHU yCTPOUCTBAMH, AJIs
COXpPaHEHHMS 3JI0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B TPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIaHUPOBATh PaboTy
IPYNIbl, palMOHAIBHO paclpeleNiaTh OOf3aHHOCTH W IUIAHUPOBATh JIEATENbHOCTh B
HECTaH/IaPTHBIX CUTYyalMsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)/J0TO M3 yYaCTHUKOB TPYMIBI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.

K xonny oOydenus B 11 kJacce npeaMeTHbIEe pe3yJbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYyHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (DPU3UYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHHULBI TPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJIENIeH: TOYeUHBIN
JNEKTPUYECKUN 3apsifl, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETA, SJACpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJIENTb aTOMHOTO sI/ipa MPU PeLIeHUN (PU3UUECKUX 3a/]1a4;



pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTpUYECKas MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aHUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO IOJII Ha MPOBOAHMK C TOKOM U JBWKYIIUUCS 3aps,
3IEKTPOMArHUTHbIE KOJIEOaHUs ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPAKECHHE,
npenomiieHue, WHTephepeHnus, audpakiuus W TMOJSIPU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHne, BOSHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHASI U ICKYCCTBEHHAS PAINOAKTUBHOCTb;

ONKCHIBATh M3y4YEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MTPOBOJMMOCTh PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHIONB3Ysl (U3MYECKUE BEIMYMHBL: SJICKTPUUECKUN 3apsii, Ccuila TOKa, JIIEKTPUYECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTSHIIMAIIOB, SJICKTPOABMKYIIAs CHJIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsSl JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TEPUOJ W YacToTa KoyeOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U Cujia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pACCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, NPU ONMUCAHUHM IPABWILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAUYCHHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BETUYNHAMM,

OMKCHIBATh M3yUYEHHbIE KBAHTOBBIC SBJICHHS U TPOLECCHI, HCIONB3Yd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, DHEPTUS U
uMnynsc (OTOHA, MEPUOJ TMOJypacmaaa, dHEprus CBS3U ATOMHBIX S1ep, NpU OMHCAHUU
MPABWIIBHO TPAKTOBATh (U3MYSCKUN CMBICI WCIIOIB3yeMbIX BEIMYWH, WX OOO3HAYCHHS U
€MHUIIBI, YKa3bIBaTh (POPMYJIIbI, CBSI3BIBAIOLINE TAHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKON BEITMYHHEI;

aHAIM3UPOBaTh (U3NYECKUE TMPOIECCHl M SBICHUSA, UCHONB3YS (U3UYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCTIEAOBATEIPHOTO W  IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JIEKTPOMAarHUTHOM HMHAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEITOMIICHUS
cBeTa, YypaBHeHHEe OHHITeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXPAaHCHHS HWMITYJIbCA, 3aKOH COXpPAHCHHs DSJEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MacCcOBOTO 4YHCIa, MOCTyJIaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaaa, MpH 3TOM pa3Iuvarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAXKCHHE W YCIOBHS (TPaHUIIB,
00JacTi) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJIICHUE BEKTOPA WHIYKIIMA MArHUTHOTO TIOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (OpPMyITHpPOBATH
npobiieMy/3amaqy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COoOMpaTh YCTaHOBKY U3
MPETIOKEHHOTO 000PYI0BAHHUS, TPOBOJAMTH OMBIT M JOPMYITHUPOBATH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpEeHHs] (DU3MUECKUX BEIWYHH, TPH ITOM
BBIOMpaTh ONTUMAIBHBIA CIIOCO0 W3MEpPEHWS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEJIMYHH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHHUM:
IpH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYCHHON 3aBHCHMOCTHU
(GU3HYECKUX BEIIMYMH B BHJE TaOMWI] M TpauKOB, JejaTh BBIBOABI IO pe3ylbTaTamM
WCCIICJIOBAHMUS,

coOrofaTh mpaBuia Oe30MacHOTO TpyJa IMPH TPOBEACHHH HWCCIICIOBAaHUN B paMKax
y4e0HOrO0 OJKCIEPUMEHTa, Yy4eOHO-HUCCIENOBATEIbCKOH M MPOEKTHOW JESATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;



pemiate pacyéTHBIC 3aJadd C SBHO 3aJaHHOM (M3MYECKOW MOAENbI0, HCIOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 3a7ayll BHIOUPATh (PU3HUECKYIO
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJIBbl, HEOOXOIUMBIE Ui €€ pelIeHus,
MMpOBOAUTH paC‘-IéTLI " OICHHUBATDH PCAIIBHOCTD IMOJIYYCHHOI'O 3HAUCHU A (1)I/IBI/I[I€CKOI\/JI BCIIMYUHBI;

penraTh KayeCTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMYECKH HETNPOTHBOPEUMBYIO IETOUYKY
paccyXKIeHHU C ONOPO HAa N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCITIONIb30BaTh MPU  PEUICHWH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OpMannOHHBIC
TEXHOJIOTUHU Ui TIOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALUN W TIPEACTABICHUS y4eOHOH U
HAy4HO-TIONYJISIPHOM HMH(OpManuy, NOJXYYEHHOHM W3 pa3IM4HBIX HCTOYHHKOB, KPHTHYECKH
aHAJIM3UPOBATH NOTy4aeMyI0 HH(OPMAIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB M TEXHMYECKUX YCTPOICTB, pa3indaTh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMSI B IOBCETHEBHOM JKU3HU;

NPUBOJHUTEH MPHMEPHI BKJIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pPa3sBUTHE
HayKH, B 00BSICHEHHE MTPOIIECCOB OKPYIKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (HU3MKE B IOBCEJHEBHOW JKU3HH IS
oOecnieueHus 6€30MacHOCTH MpU 00pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHsI 3J0POBBS U COOJIIOICHHUS HOPM DKOJIOTUYECKOTO TIOBEJICHUS B OKPY KalOIIei cpee;

paboTatk B IpymIie ¢ BHITOJTHEHUEM PAa3UYHBIX COMUAIBHBIX POJICH, MIIAHUPOBATh PadoTy
TPYIIBl, PpAalMOHANBHO pPACHPEACNIATh OOSM3aHHOCTH M IUIAHHPOBATh  JICSTENBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHMWBATL BKJIAJ KaXXAOTO M3 YYAaCTHHUKOB I'DYIIIBLI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunuecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3/aesioB U TeM (uudposbie)
Ne n/mm OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTI/I‘lCCKI/Ie 0Bpa30BATETBHBIE
padoThI padoThI pecypesI
Pa3nen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 Bronmozexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro nio pazgeny 2
Pazjnen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlunamuka ! . https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 https://m.eds00.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnoreka [JOK
' da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 DEKTPOCTATHKA 10 ! https://m.edsoo0.ru/7f41bf72
4.2 [TocTostHHBIN 3nekTpuyecKuii TOK. TOKU B 12 1 1 bubnmoreka [JOK



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

‘ Pa3IMYHBIX Cpe€aax

‘ https://m.edsoo0.ru/7f41bf72

Hroro no pazneny 22
PesepBHOE Bpemst 2 ‘
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KoJunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM u@poBbIe
Ne i/ NporpaMMEI pas Beero KonTpoabubie IIpakTnueckue f)lgpg:m ar e.])ILHbI e
padoThI padoThI pecypes
Paszpen 1. JIEKTPOINHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 2 bubnnoreka [JOK
WHTYKIIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnorexka [JOK
23 Onruia 10 2 https://m.edsi.ru/7f4lc97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DeMeHThl KBAHTOBOW ONTUKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A71pO S https://m.edso0.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIEE TIOBTOPEHUE
bubnunoreka [HOK
61 Obobuaromee nosropente 4 https://m.edscL)E).ru/7f4lc97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KITIACC
Koawsecrso tacos JIeKTPOHHBbIE U(PPOBHIE
Ne Tema ypoka Konrpo Ipakru [lata 06pa301:3aTe.m>Hble P
n/n Bcero JbHBIE YecKHe @ HU3YyY€HHUS pecypebl
padoThl padoThI
1 ®dusuka — Hayka o npupoze. Hayunsle METOABI IO3HAHUS bu6mmoreka [IOK
OKPYKAIOIIET0 MHPA 11.09.2023  https://m.edsoo.ru/ff0c32e2
R —— ubmioera LIOK
oei ’ 13.09.2023  https://m.edsoo.ru/ff0c33e6
3 Mexanndeckoe armkeHrne. OTHOCHTEIBHOCTh MEXaHMYECKOTO bu6mmoreka [IOK
nBokenus. [lepeMeleHue, CKOPOCTh, YCKOPEHHE 18.09.2023  https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE MPAMOJIMHENTHOE ABUKEHUE BH6H_HOTeKa 0K
20.09.2023  https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MIPSIMOJIMHENHOE IBU)KEHNE BH6H_HOTeKa LIOK
25.09.2023  https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe magenue. Y cKopeHrue cBOOOHOTO MaIeHUs BH6H_HOTeKa 0K
27.09.2023  https://m.edsoo.ru/ff0c39cc
v KpuBonunelinoe npuxenue. /[BuxeHre MaTepuaabHON TOUKH bubnuoreka [IOK
0 OKPYKHOCTH 04.10.2023  https://m.edsoo.ru/ff0c3ada
8 [Tpunuun otHocutenbHocTH ["anunes. MHepiuanbHble bubnnorexka [JOK
cucreMbl orcuera. [lepBriit 3akoH HpioToHa 09.10.2023  https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoi bubnuoreka [IOK
3akoH HproTOHA /U151 MaTepHaIbHOM TOUKH 11.10.2023  https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH HbIOTOHA [UIs1 MATEpPUAIIBHBIX TOYEK bubmmorexa [IOK
16.10.2023  https://m.edsoo.ru/ffOc3be8
11 3akoH BceMHUpHOTo TsAroteHus. Cuna Tsokectu. [lepsas bubmuotexa [JOK
KOCMHMYECKasi CKOPOCTb 18.10.2023  https://m.edsoo.ru/ff0c3d00
bubnmnoreka [JOK
12 Cumaynpyroctu. Saion I'yka. Bec reiia 23102023 hitpsdim edson nffocae1s
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Cuna tpenus. Koaddunuent tpenns. Cuita ConpoTUBIICHHS

bu6mmoreka [IOK

13 [IPY JBMOKCHHUHM TEJIa B KUJAKOCTH HJIH ra3e 25.10.2023  https://m.edsoo.ru/ff0c3f76
[ToctynarenbHoE 1 B TEIHHOE ABMKCHU TH
14 TB%;;:);) :gna.ols/IOMgla{I;u ?u?;. I?Iieilio CHEZILI.G;SESEII; ° Eubmorexa LIOK
; 06.11.2023  https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPOTO TeNa
p | e s o, o M BuGorera LOK
: : ' 08.11.2023  https://m.edsoo.ru/ff0c43d6
PeaktnBHOE NBHXKEHUE
16 ii?ggi;nfggg TOOC:IIZI/IC H{"I:(I).pltfﬁ:eogl ziiifezlézpiﬁzﬂﬂqecxoﬁ bubmorexa LHOK
' 13.11.2023  https://m.edsoo.ru/ff0c4502
SHEPrUu
17 aehopmmponamon npyenan. Horentutaoman eprig 16 BuGmiorera L1OK
' 15.11.2023  https://m.edsoo.ru/ffOc461a
BOJIM3U OBEPXHOCTH 3eMIIU
18 memoremamX et ¢ HSMenrION MeXAICCKOH SnCprIH ubmioera LIOK
N 20.11.2023  https://m.edsoo.ru/ff0c478¢c
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKON SJHEPTUH
Wuctpykrax no Th JI. p.Ne «MccnenoBanue cBsizu paboThl
19 CHJIBI C U3MEHEHHEM MEXaHMYECKOM HEpPTUH Tella Ha IpuMepe 99 11.2023
PacCTSDKEHUS PE3UHOBOTO KIyTay
20 KonrtponsHas pabora o teme «KunemaTuka. JluHamuka. bubnuoreka [IOK
3aKOHBI COXPAaHEHHS B MEXaHUKE 27.11.2023  https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKON TEOPUH. bubnuoteka [JOK
BpoyHnoBckoe nBmwkenue. uddyzus 29.11.2023  https://m.edsoo.ru/ffOc4dc2
29 XapakTep JBUKEHHS U B3aUMOJICHCTBUS YaCTHUI BEIIECTBA.
Mogenu cTpoeHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI 04.12.2023
23 Macca monexyin. KonmnuectBo Bemectsa. [locrosiHHas
ABorajipo 06.12.2023
24 TenmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. [llkana
temneparyp Llenscus 11.12.2023
N bubmuorexa [JOK
25 Wneanebhsiii raz B MKT. OcHoBHOe ypaBHenne MKT 13.12.2023  hitps://m.edsoo.ru/ffocafde



https://m.edsoo.ru/ff0c3f76
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AOcoiroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHIEeCKOM

bu6mmoreka [IOK

26 ;‘;ﬁ:ﬂigﬁg”‘em” monekys1. YpagHenne Mernenecsa- 18.12.2023  https://m.edsoo.ru/ffoc511e
27 3akoH JlanmbToHa. ['a30BbIC 3aKOHBI 20.12.2023
Wuctpykrax no Th JI. p.Ne 2 «MccnenoBanue 3aBUCHMOCTH
28 MEXy IapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO ra3ay 25.12.2023
29 N3ompornieccsl B ueanbHOM raze u ux rpaduyeckoe bubnnoreka [JOK
Ipe/ICTaBICHUE 27.12.2023  https://m.edsoo.ru/ff0c570e
30 cooedom o wnsenenun Komeetno renrom 1 padora. ubmorera LIOK
BHyTpeHH SHEpris 0HOATOMHOTO HCATHHOTO ra3a 08.01.2024  https://m.edso0.ru/ff0c5952
31 Buapl Terionepenaun ubmiorexa [JOK
10.01.2024  https://m.edsoo.ru/ff0c5c36
32 VY enpHas TEIIOEMKOCTH BellecTBa. KOIM4YeCcTBO TEMIOTHI TPU bubnuorexa [JOK
Teruionepenave. AnuadaTHbIN MPOIIECe 15.01.2024  https://m.edsoo.ru/ff0c5c36
33 IIepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHHE K bubnuorexa [IOK
U30MpoIeccam 17.01.2024  https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs nporieccos B mpupojae. Bropoii 3akon bubnnoreka [HOK
TEPMOJIMHAMHUKHU 22.01.2024  https://m.edsoo.ru/ff0c6230
35 [Mpunun nevicreus u KII/ TenmoBoi ManHbI 24.01.2024 ﬁggsﬁ?/(r);.ee?sg)rﬁlffo‘:GOOa
36 Huxn Kapno u ero KIT/{ 29 01.2024
37 DKoJoru4eckue npoOaeMbl TETNI0O3HEPTETUKH 31.01.2024
38 Oo6o6matomuit ypok «MomnekysipHas ¢pusznka. OCHOBBI bubnmoreka [JOK
TEPMOTTHAMHKI 05.02.2024  https://m.edsoo.ru/ff0c6938
39 KonTponbhas padota no teme «MonekynspHas pusuka. bubnnorexa [JOK
OCHOBBI TEPMOIUHAMUKID) 07.02.2024  https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u koHaeHcanus. Mcmapenue u KuneHue BH6H_HOTeKa HOK
12.02.2024  https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

41 AOCOJIFOTHASI 1 OTHOCUTEJIbHAS BJIAYKHOCTh BO3/TyXa. bu6mmoreka [IOK
Hachbimennsiii map 14.02.2024  https://m.edsoo.ru/ff0c64d8
Tgé teno. Kpucrammueckre u aMopHbie Tea.
42 AHeI/II;lc[)Z‘i)of[J:I(:{ CBI())ﬁzTiHIinH:”l“CaHHGOB.E;K;)Ipﬂ(llzl/le Iip;ffaﬂﬂbl. bubmorexa LIOK
19.02.2024  https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHAIIbI
43 [InaBnenue u xpucraumsanus. Y JebHas TEIUIOTa IUIABJICHUS. bubmumoreka [IOK
CyO0aumarius 21.02.2024  https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIJIOBOTO OamaHca bubmorexa LIOK
26.02.2024  https://m.edsoo.ru/ff0c6820
45 DnekTpuzanys Tel. DIeKTpuueckuit 3aps. /pa suaa bubnuorexa [JOK
JIIEKTPHUYCCKUX 3aPsII0B 28.02.2024  https://m.edsoo.ru/ffOc6bcc
16 [IpoBOAHMKY, TUANEKTPUKU U IOTYTIPOBOJIHUKU. 3aKOH bubnnorexa [JOK
COXpaHEHHS DIIEKTPHUYCCKOTO 3apsiia 04.03.2024  https://m.edsoo.ru/ffOc6bcc
47 B3aunmopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslii bu6mmoreka [IOK
AJIEKTPHUYECKHUIT 3apsijT 06.03.2024  https://m.edsoo.ru/ffOc6ced
48 Hanpsioxénnocts anektpudeckoro nosd. [Ipuamun bubnuoteka [JOK
CYIIEPITO3UIIMH DIICKTPUUYESCKHUX TOoJIeH. JIMHUKM HanpsHKEHHOCTH 11.03.2024  https://m.edsoo.ru/ff0c6df2
49 Pab6ota cun anekrpocraruyeckoro noist. [Torennuan. Pasnocts bubnuoreka [IOK
HOTEHIHAJIOB 13.03.2024  https://m.edsoo.ru/ff0c6f00
50 [IpOBOHMKY M AVDIIEKTPUKU B AJIEKTPOCTATUYECKOM IT0JIE. bubnnoreka [JOK
JInsnexTpudeckasi MpOHUIIAEMOCTh 18.03.2024  https://m.edsoo.ru/ff0c7018
51 OnekrpoémkocTh. KoHnencarop bubmorexa LHOK
' 20.03.2024  https://m.edsoo.ru/ff0c7126
50 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrust bubnmoreka [JOK
3apsHKEHHOr0 KOHIEHCaTopa 01.04.2024  https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenne dIeKTpOEMKOCTH
KOHJIeHcaTopa" 03.04.2024
[IpuHuuMn neicTBUs U MPUMEHEHHUE KOHJIEHCATOPOB,
54 KOIMPOBAJIBHOTO anmnapara, CTpyMHOro NpuHTepa. 08.04.2024
DneKTpocTaTHUecKas 3amuTa. 3a3eMJICHHE HIEKTPOIpuOopoB T
55 DNEKTPUYECKHUI TOK, YCIOBHSI €r0 CYIIECTBOBAHMUSL.
[TocTostaubIi TOK. Cuina Toka. Hanpsbkenue. ConpoTHBICHHE. 10.04.2024
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3akon OMa Jy1sl y4acTKa 1enu

56 [TocnenoBarenbHOE, MapaJIEIbHOE, CMEIIAHHOE COCIMHEHUE 1 bu6mmoreka [IOK
MIPOBOTHUKOB. 15.04.2024  https://m.edsoo.ru/ff0c74f0
57 PaboTta u MOIITHOCTH ANIEKTPUIECKOTO TOKA. 3akoH JKoyis- 1 bubnmoreka [JOK
Jlenua 17.04.2024  https://m.edsoo.ru/ff0c7838
58 Hucrpykrax o Th JI. p.Ne «M3mepenune I/IC nucrounuka Toka 1 bubmuorexa [JOK
Y €r0 BHYTPEHHETO COMPOTHBIICHUS 22.04.2024  https://m.edsoo.ru/ff0c7ae0
bu6mmoreka [IOK
59 Hrorosas kowTpoibHas padota L 24.04.2024  https://m.edsoo.ru/ffOc8a8a
DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX METAIIOB.
60 3aBHCUMOCTH COITPOTUBIICHHS METAJNIOB OT TEMIIEPATYPHI. 1 99.04.2024
CBepXIpoBOJIMMOCTh
61 DnexTpuueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX 1
ITy4YKOB 06.05.2024
o | o ok L ke 1 B 10K
' ' 08.05.2024  https://m.edsoo.ru/ff0c84ae
[TorynpoBOAHUKOBBIE PUOOPHI
63 DNEeKTPUUECKUN TOK B paCTBOpPAX U paciiiaBax dJIeKTPOIHUTOB. 1 bubnnoreka [JOK
DIEKTPOTUTHYCCKAS TUCCOIMALINSA. DIIEKTPOIIH3 13.05.2024  https://m.edsoo.ru/ff0c82ba
64 DneKTpUuUYeCcKruil TOK B razax. CaMoCTOSATEIbHBIN 1 1 bubnuoteka [JOK
HECaMOCTOSITEbHBIN pa3psa. Monaus. [Inasma 15.05.2024  https://m.edsoo.ru/ff0c84ae
65 DneKTpuYecKre MpUuOOPHI M YCTPOMCTBA M UX MPAKTHUECKOE 1 bubnuoteka [JOK
npuMeHeHue. [IpaBuia TeXHUKH 0€30ITacHOCTH 20.05.2024  https://m.edsoo.ru/ffOc86fc
" " bubmuorexa [JOK
66 Tosropenue. "InekTpoauHamika 1 22.05.2024  https://m.edsoo.ru/ff0c8c56
. bubnuorexa [JOK
67 Obobmaromuii YpoK «IACKTpOANHAMHIE> . 27.05.2024  https://m.edsoo.ru/ff0c88be
. bubnmoreka [JOK
68 Obobuarouii ypok no Teman 10 racca L 29.05.2024  https://m.edsoo.ru/ff0cf6e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOoHHBbIE IU(POBLIE
Ne Tema ypoka Kontpo Mpakri/lara 06pa3OIl)?-aTeJIbequ)p
n/n Bcero JbHBIE ecKHe — M3YyYeHHsI
pecypchl
padoTsl padoThI
ITocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBUE. MarHuTHOE
1 nosie. Bektop MarHuTHOM MHAYKIUU. JIMHUM MarHuTHOU 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0c9778
WHIYKIAH
2 MaruauTtHoe nosje nNpoBoJHUKA ¢ TOKOM. OnbIT Dpcreaa. 1 bubnnorexa [HOK
B3anmMoeiicTBHE TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlelicTBME€ MAarHUTHOTO T0JIS1 HAa MPOBOJHUK C TOKOM. Cuia 1 bubmuorexa [JOK
Awmriepa. https://m.edsoo.ru/ff0c98fe
4 HNuctpykrax no Th. JI. p. Ne 1 «MccnenoBanue nerictBus 1 1 bu6mmoreka [IOK
HOCTOSTHHOTO MarHMTa Ha PaMKy C TOKOM» https://m.edsoo.ru/ff0c9ac0
5 JlelicTBME MAarHUTHOTO TOJISI HA JBHXKYIYOCS 3apsHKEHHYIO 1 bubnuoteka [JOK
vactuily. Cuna Jlopenia. Pabora cuitel JlopeHia https://m.edsoo.ru/ff0c9df4
DOnexkTpoMarHuTHast UHAYKIHS. [I0TOK BeKTOpa MarHUTHOM
6 uHAykuud. J/1C nnaykuun. 3aKoH IEeKTPOMarHuTHOM 1
unaykunu Papaes
v Huctpykrax no Th JI. p.Ne 2«MccnenoBanne siBneHus 1 1 bubnuoreka [IOK
SJIEKTPOMArHUTHON MHTYKIIHNY https://m.edsoo.ru/ff0cal50
NunyxtuBHoCTh. ABNenue camonnaykiuu. 3J1C
8 caMIg/IHz[yKuHH. DHeprus Mal‘HI/ITHgZOIII'IOJBI KJjTymKH C 1 bubmorexa HOK
https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0JIE
TexHUYEeCKHe YCTPOHCTBA M KX IPUMEHEHHUE: TIOCTOSTHHBIC
9 MarHHTHI, SJIEKTPOMATrHUTHI, SJIEKTPOABUTATENb, 1
YCKOPHUTENH JI€MEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeUb
10 O6o6maromuii ypok « MarHuTHOE moie. 1 bubnmoreka [JOK
DJIeKTPOMArHUTHAS HHIYKIIHSD) https://m.edsoo.ru/ff0cab82
11 KonTponbhas pabota no teme «MaraHuTHoe mouie. 1 1 bubnnorexka [JOK
DJIEKTPOMArHUTHAS MHYKIIHSD https://m.edsoo.ru/ff0cad58
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CBO60,Z[HBI€ MeXaHUYEeCKHE KojieOaHus. FapMOHI/ILIeCKI/Ie

. bu6mmoreka [IOK
12 KoyieOaHus. YpaBHEHUE TApPMOHMYECKUX KOJICOaHUH. httos:
ps://m.edsoo.ru/ffOcaf06
[IpeBparenue sHepruu
Nuctpykrax no TBJI. p.Ne 3 «MccnenoBanue 3aBUCUMOCTH
13 nepuoJia MajbIX KoeOaHuii Tpy3a Ha HUTH OT JUTMHBI HUTH
U Macchl Tpy3a»
Konebatenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE
14 KOJIOAHUs B MICATbHOM KOJIeOAaTeIbHOM KOHTYPE. bubmumoreka [IOK
AHaNIOrHs MKy MEXaHHYSCKUMH M DJICKTPOMArHUTHBIMHU https://m.edsoo.ru/ff0ch820
KOJICOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B bubnnorexa [HOK
uIeabHOM KOjIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyXaroMMX KOIEOaHUSIX.
16 BII))IHI;/)KI[GHHBIG Mexagnqecilne konebanus. Pesonanc. bubmmorexa LJOK
https://m.edsoo.ru/ffOcbb86
BrinyskIeHHBIC AJIEKTPOMAarHUTHBIE KOJIeOaHUs
[Tepemennslit Tok. CHHYCOMTAIbHBINA TTEPEMEHHBIHN TOK.
17 M(?H_[HOCTB HepeMeHHOl}"]O T0211<a. AMHJ‘II/ITI})/I[Hoe u bubmorexa [TOK
o https://m.edsoo.ru/ffOchd34
JIEHCTBYIOIIEE 3HAYCHHUE CHIIBI TOKA M HAITPSDKCHUS
18 TpaHC(bopMaT(v)p. IIpousBocTBO, NEepeiaya U NoTpedIeHue
AIEKTPUUYECKON SHEPTUU
YCTpOoHCTBO U MPaKTHUECKOE TPUMEHEHHUE IIEKTPUIECKOTO
19 3301}131(21, reHepaTgpa nepeMeHHopro TOKa, JINHUI P bubmorexa [TOK
https://m.edsoo.ru/ff0cc324
3JeKTponepeaad
DKOJIOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE DIEKTPOIHEPTUH.
20 KynbTypa HCIioIb30BaHUS AIEKTPOIHEPTHH B
MTOBCETHEBHOW KU3HU
MexaHnuecKre BOJIHBI, YCIOBUS PaCIIPOCTPAHECHHUS.
21 [Tepuox. CxopocTh pa(;H};f)OCTpaHgHI/IHpI/I JIJ'IFI)/IHa BOJTHEI. bubmorexa [IOK
https://m.edsoo.ru/ff0cca54
[Tonepeynsbie ¥ MPOIOTHHBIE BOTHBI
29 3ByK. CKOpOCTh 3BYyKa. [ poMKOCTH 3ByKa. BeicoTa ToHa. bubnuotexa [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubnmoreka [JOK
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[IIxana 37€KTPOMarHUTHHIX BOJIH
[IpuHIIUTIBI paInOCBS3H U TeNIeBHICHM. Pa3BuTHe cpeacTB

https://m.edsoo.ru/ffOccfe0

24
cBs3u. Paguonokanys
bubmuorexa [JOK
25 Kontponbnas padora «Konebanust u BOJIHBDY https://m.eds0o.ru/ff0cc6fs
2 [IpsamosiuHetHOE pacpOCTpaHEHHUE CBETA B OJJHOPOIHOM bubmuorexa [JOK
cpene. Toueunslit nicTouHuK cBeta. JIydy cBera https://m.edsoo.ru/ff0cd350
7 OTtpaxeHue cBeTa. 3akoHbI OTpakeHus ceta. [loctpoenue bubnuorexa [JOK
H300paKEHHIA B IUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue cBera. [lonHOE BHYTpEHHEE OTPAKECHUE. bubnuorexa [JOK
28 . .
[TpenensHBIi Yroj MOJHOTO BHYTPEHHETO OTPAKCHHMSI https://m.edsoo.ru/ff0cd7f6
HNucrpykrax o Th JI.p.Ne 4 «M3mepenue nokazarens bubnnoreka [JOK
29 .
HPEJIOMJICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [loctpoenue nzobpakenunii B unze. Gopmyna bubnuorexa [JOK
TOHKOH JIMH3bL. Y BEIUYCHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 Huctpykrax no Th JI. p. Ne 5 «MccnenoBanue cBoiicTs
M300paXeHUH B IMH3AX»
32 Hucnepcus ceera. CinoxxHbIi coctaB 6eoro cera. LIger.
33 Wntepdepennus ceta. Audpakus cera. bubnuoreka [IOK
JudpakiuuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [ToriepeunocTs cBeTOBBIX BOJIH. [longpu3zanus cBeta bubmmorexa [TOK
P ’ pusant https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npudOpsl U YCTPOICTBA U YCIOBUS UX
6€3011acCHOTr0 MPUMEHEHUS
36 I'paHuIIBI IPUMEHUMOCTH KIIACCUYECKON MEXaHUKH. bubmuoreka [IOK
[MocTynaThl crienuanbHONW TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE bu6mmorexa [IOK
37 .
BPEMEHH U COKpAIIEHUE JITTHHBI https://m.edsoo.ru/ffOcfa42
OHeprus 1 UMIYJIbC PEIATUBUCTCKOMN yacTuIlbl. CBA3b bubmuoreka [IOK
38 . )
MAacChl C SHEPTUEH U UMITYJIbCOM. DHEPTHsI TOKOS https://m.edsoo.ru/ff0cfc68
39 KonTtponpHas padora «Onrruka. OCHOBBI CHIEIIHATLHOM bubnmoreka [JOK
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TEOPHUU OTHOCUTEIIBHOCTHU)

https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [IOK
40 ®oronsl. Dopmyna [Inanka. DHeprus u UMIyIbC GOTOHA https://m.edsoo.ru/ffocfel6
41 OtkpeiTre u uccnenpoBanue poroddpdexra. Onwite A. T bubnmoreka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl pororpdekra. YpaBHeHUE DUHIITCHHA TS bubmuorexa [JOK
dororddekra. «Kpacuas rpanuia» poroaddexra https://m.edsoo.ru/ff0d015e
43 Nasnenune ceera. OnbiTe [1. H. JIebenera. Xummuueckoe bubnuorexa [JOK
JIENCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpomucTBa U NPaKTUYECKOE IPUMEHEHUE:!
¢doro3nemMeHT, poToaaTUKK, COTHEUHAs OaTapesi, CBETOIUO,T
45 Pemienue 3a1a4 mo reme «37€MEHTHI KBAHTOBOU OTITUKH bubmorexa LHOK
https://m.edso0.ru/ff0d0302
16 Monenbs atoma Tomcona. OnbiTsl Pezepdopaa mo bubnnorexa [HOK
paccesiHuiO o-gyacTuil. [InanerapHas MoieiIb aToMa https://m.edsoo.ru/ff0d091a
bu6nmoreka [JOK
47 Hoctyxatst bopa https://m.edsoo.ru/ff0dOafa
Nznyuyenue u nornomenue GOTOHOB MPH MEPEX0JIe aToOMa C bubnuoteka [JOK
48 . .
OJTHOTO YPOBHSI DHEPIHHU Ha Apyroil. Buabl cnekrpon https://m.edsoo.ru/ff0dOafa
Boanossie cBoiicTBa yacTull. BoyHs! e bpoitns.
49 Kggn;cK;n(;{pcl)io(iBo?IHg;oﬁuﬂya?IzBM 21Cer[oll){(;aEHoe " bubmorexa HOK
' https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE M3TYUCHHE
OtkpsiTue paguoakTuBHOCTH. OnbITE Pesepdopaa o bubnnoreka [JOK
50 ]
OTIpEIeIEHUIO COCTaBa PaIMOAKTUBHOTO U3ITYyYECHHUS https://m.edsoo.ru/ff0d0fd2
51 CsaoticTBa anbda-, 6era-, raMma-u3aydeHus. Biusaue
PaIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI
o | S mpeomn epom, oo Avipacas BuGorea 10K
' https://m.edsoo.ru/ff0d1162
U3ITydeHUE
3HepFI/ISIVCBSISI/I HYKJIOHOB B sijipe. SliepHbIe peakiuu. Bubmorexa LIOK
53 SAnepusrii peaktop. [IpoOraembl, MepCIEKTUBEI,

OKOJIOTHYCCKHE aCIICKThI H,Z[CpHOﬁ SHCPICTUKHU

https://m.edsoo.ru/ff0d1356
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54

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA. METO b
HAOJIIOJICHUS M PErHCTPalK 3JIEMEHTAPHBIX YaCTHLL.
Kpyrasiit ctonn «@yHaaMeHTaIbHbIE B3aUMOJEHCTBUSA.
EnuHCcTBO DM3M4ecKoil KapTHHBI MUPay

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 3Bé3aHoro HeOa. Co3Be3us, spKue 3BE3/bI, TIAHETHI,
uX Buanmoe asrxkenne. CojlHEUHas cCucTeMa

Counniie. ConHeyHas akTUBHOCTh. ICTOYHUK SHEPTUU
CoiHna u 38637

57

58

59
60

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TJIaBHOU
MIOCJIEI0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O IPOUCXOKICHUN U
sBotounu CoJiHIA U 3BE3]T

Muineunsiii [1yTe — Hama ["anaktuka. [Tonoxenue u
neuxkenne Connna B ["anakruke. ["anaktuku. YEpHble AbIpHI
B SIJpax raJakTHK

Bcenennas. Pasz6eranue ranaktuk. Teopust bonbmioro
B3pbIBA. PenukTOBOE M3ilyyeHue. MeraranakTuka

HepemeHHLIe HpO6J’IeMH ACTPOHOMUH

61

62

63

O6o0maromuii ypok «JIeMEeHThI aCTPOHOMHUU U
acTpOoUZUKI

Ob6o6maromuit ypok. Posib ¢pusuku u actpoHomMuu B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COIHMAIbHON 1
ITUYECKOH cdepax AeaTeIbHOCTH YeTIOBeKa

Ob6o6maromuit ypok. Posib 1 MecTo pU3MKH U aCTPOHOMUHU
B COBPEMEHHOM HAay4YHOM KapTUHE MUpa

64

65

66

O6o06matomuii ypok. Pons ¢puzudeckoit Teopuu B
(GopMUpOBaHUY MTpECTaBICHUN O (PH3HMUECKOI KapTHHE
MHpa

Ob6o6maromuit ypok. Mecto ¢pu3zndeckoil KapTHHBI MUpa B
00111eM psiy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
IpE/ICTaBICHUH O IPUPOIE

PeszepBHbIil ypok. MarautHoe nose. DJIeKTpOMarHuTHas



https://m.edsoo.ru/ff0d0e38

WHIYKIIHS
PezepBHblii ypok. OnTuka. OCHOBBI ClIEHHATIBHON TEOPUHU

67 1
OTHOCHUTEJIBHOCTH
68 Pesepusiit ypok. KBantoBas gusmka. DneMeHTHI 1 bubmumoreka [IOK
ACTPOHOMHMH U acTPODU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1J151 YYUEHUKA

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NUHTEPHET



‘ Hpommo IPOHYMEPOBAHO U
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