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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWH K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpenojaBaHUsl y4eOHOro
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanumu,
peaTn3yoNX OCHOBHBIE 00pa30BaTEIbHbBIC IPOIPAMMBI.

Copepxanue mnporpaMMmbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusM ®I'OC COO k mIaHUpPyeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pealu3allli MEKIPEeIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepensiorcs
OCHOBHBIC eI M3y4eHHs (U3UKU HA YPOBHE CPEIHEro o0IIero odpa3oBaHUs, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METAlpEeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3HMKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM YPOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®u3rkKa Kak HayKa 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIbI, BEICTyMAas B Ka4yeCTBe Yy4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYXKaroLIeM MUDE.
HIkonbHbIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBICHUH, N3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. VMcnonab3oBaHWEe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHMII B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaroumxcs, B GoOpMUpOBaHUE YMEHUIN
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHoBy kypca ¢husuku st ypoBHS CpeiHero 001iero o0pa3oBaHUs MOJIO0XKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpHUBaTh KaK MPUHIMUIIBI €0 IOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca (PU3UKH OObEIUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCIoIb30BaHHE TYMaHUTAPHOTO
noTeHuuanta GU3nIecKoil HayKu, OCMBICIIEHHE CBSI3M Pa3BUTUSL (PU3UKU C pa3BUTHEM OOILECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nuku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (M3WKHM Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTteMHO-IeATEIBbHOCTHBINA MOIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKE OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHUYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIISIETCA Y4YaCTHHKaMH 00pa3oBaTEeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3UYECKMX BEJIWYMH W TOCTAHOBKY OIIBITOB IO TPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PEIICHUIO PAacuETHBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasiena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolIe >KU3HH, TpeOyromue BbIOOpa (DU3UUECKOW MOIENH IS CHTYaIlMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusmu PI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JIOJDKEH M3y4daTbCs B YCIOBUSAX INMPEJAMETHOTO KaOWHeTa (PU3WKH WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0AMMOE JIab0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX pPadOT U JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpanMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUUM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMme 0
¢u3MKe KIFOYEBBIX JEMOHCTPALMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMIIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaDOpaTOPHOro OOOpYyIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMU U3Y4Y€HUs (PUUKU B 00I1IeM 00pa30BaHUU SBIISIIOTCSA:

e (dopMupoBaHHE HWHTEpeCca M CTPEMIICHHS OOYYAIONIMXCS K HAyYHOMY HW3YYCHUIO

NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE IMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;



(dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa U3y4eHUSI OCHOB CTPOCHUS
MaTepuH U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopmupoBaHnEe YMEHHI OOBSCHATD SBJICHUS C UCIIOIB30BAaHUEM (PU3NUECKUX 3HAHUN U
HAaY4YHBIX JJOKA3aTEIIbCTB;

(dopMupoBaHue MPEACTABICHUH O pOiIH (GU3UKH VIS PA3BUTHUS IPYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JlocTikeHnne 3THX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 337ad B IpoIecce

U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

nproOpeTeHne cUCTEMbl 3HaHUN 00 OOImMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, SIIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2IIEMEHTHI aCTPOPHU3UKY;

dopMHpOBaHHE YMEHUH IPUMEHATh TEOPETUYECKHE 3HaHUA JUIsl OOBSICHEHUS
(Gu3nyecKux SBIEHUH B MNpUpOJNe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHBIX 33/Ja4 C SBHO 3aJaHHON (HU3HYECKOM
MOJIENIBIO, 3ajJ]ay, IMOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHue (HU3NYECKOH
MOJIeIU, aIEKBATHOM YCIIOBUSM 3a]1auH;

NOHMMaHue (PU3MYECKMX OCHOB W TPUHIIUIIOB JCUCTBUS TEXHHUECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJI/ICHUE METOJaMU CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS M IPOBEAEHUS (DU3MUECKUX
SKCHEpPUMEHTOB, aHaIW3a W  UHTepHperauuu  UHPOpPMALUH,  ONpeAeIeHUs
JIOCTOBEPHOCTH IOJyYCHHOTO Pe3ysIbTaTa;

CO3/1aHUE YCJIOBUH JJIsl Pa3BUTHS YMEHUH MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NEeSITETbHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gu3mnke nepedeHb 1adbopaTOPHBIX U MPAKTUIECKUX padboT
SBIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENh JellaeT BBHIOOp MpoOBeJeHHsS 1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl MO3HaHUSA OKpyKaromero mupa. Pois
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOJICH.

Llemoncmpayuu
AHazoroble ¥ IU(PPOBBIC U3MEPUTEIILHBIC PUOOPHI, KOMITBIOTEPHBIC TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOTro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOUKH, MX MPOEKIMH HA OCU CHUCTeMbl KoopAuHaT. ClioKeHHe NMEepeMEIeHU 1
CJII0’KEHHE CKOPOCTEM.

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

CBoOonHoe najeHue. Y cKkopeHue cBOOOAHOTO MaeHHUS.

KpuBonuneliHoe naBmxeHue. J[[BUkeHHE MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocTh. Ilepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHnueckue yCcTpocTBa M INPAKTUYECKOE INPUMEHEHHE: CIHMJIOMETP, JBUKCHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTHYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH IpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJBI0 ONPEETICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMU  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
Ha4yaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIApUKA B BA3KOW KUIKOCTH.
W3ydeHnue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuaumn otHocurenbHOCTH ['anuiies. IlepBoiit 3akoH HeroTona. HepLmanbHble cUCTEMBI
oTCcUéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [U1s1 MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
IIPU JIBUKEHHUM TENa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauleHus. [lnedo cumibl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIMIMIHUKY, JIBUXKEHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLHH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydenue aBm>keHUs OpycKa IO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3aKkoHnbl COXpanHeHUusn 6 MexaHuKe

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUIIBL.

Kunernueckast sHeprus marepuaibHON TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
JHEPIUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3HepTrus ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLHMANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXAHNYECKON JHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXAaHUYECKOW JSHEPrHHM Tella Ha
pUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUU U MX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddys3us. Xapaktep ABMKEHHS U B3aUMOJICHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojeneid. Macca u pazmepbl moiiekyn. KosmmuecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TennoBoe paBHOBecue. Temmepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
uIeabHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JBMKeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30Bple 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B UacaibHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOILIECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOIIME JTUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu MOJIEKyI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopnens onsira IlITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Moenb, WILTIOCTPUPYIOLIAs TPUPOAY AABICHHS T'a3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud o00bEéMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATypPhl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMHMYECKOW CHCTEMBI U
crocoObI e€ n3MeHeHus. KonumdecTBo TerioTsl U pabota. BHyTpeHHssI SHEpTrusi 0THOATOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEMI0EMKOCTH BellecTBa. Koau4yecTBO TEIIOTHI PU TEIUIONEepeaaye.

[Tonsitue 06 anmmabatHoMm mpomecce. [lepBeiii 3akoH TepMoauHamuku. [IpuMeHeHue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporieccaM. [ padudeckas maTepnperamnus paboThI ras3a.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCOB B IPUPO/IE.

TenoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TerUIoBbIX MamuHax. KoadduimenT nonesnoro aeicteus teruioBoit Mmamuubl. [{ukn Kapao u
ero Kod(hPuIMeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHu4yeckne YCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHWE: JBUTATElIb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruu (TeMIepaTypsl) Tela npu Temonepeaaye.

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

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u — kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HacelieHHbli nap. Y aenpHas TemiaoTa napooOpa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUe TeII0BOro H6asaHca.
TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJITYYCHHA COBPCMCHHBIX MaTcpuraioB, B TOM YHUCIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CniocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JIleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauuss Ted. OJNEeKTpUyeckud 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe none. Hanpsok€HHocTh 3nekTpuueckoro mnossd. [lpuHmmn cyneprno3uuuu
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

PaGora cun osnextpocratuueckoro mosd. IloreHnuan. Pa3sHOCTh MOTEHLMANOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AIEKTPOCTATUYECKOM T0JI€. J{M3IeKTpruiecKasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne yCTpoWCTBa M IMPAKTHYECKOE NPUMEHEHUE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHbIX TEIN.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3alluTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOoKa. MICTOYHUKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st yyacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COINPOTUBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.

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

DNIEKTPOABUKYILAsA CHJIA U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHUKA TOKA. 3akoH Oma uist
MOJIHOM (3aMKHYTOM) AyiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

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

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
Jucconyanus. DIEKTPOIIN3.

DnekTpuueckuil Tok B razax. CaMoCTOSITENbHBIN 1 HECAMOCTOATEIbHBINA pa3psa. MomHuUS.
ITna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHUOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, TUTOMIAIN
MONIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYlLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKAa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexTpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHS B 10 Kimacce OCYHIECTBISCTCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBsI3ed C KypcaMd MAaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M MX IPOCKIHMHU HAa OCHU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIAud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJIEKTPOIUTUYECKAS JUCCOLMAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), JBUTATeNlb BHYTPEHHETO CropaHds, NapoBas TypOwWHa, OBITOBOU
XOJIOMIIBHHUK, KOHAUIIUOHEP, TEXHOJIOTUH TOJYUYEHHs] COBPEMEHHBIX MAaTepPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJOoB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCcTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TMPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoamHaMuka

Tema 3. Maznummnoe none. INeKmMpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMH. [IpMHIMEI Cyneprno3ui MarHUTHBIX Mosie. JIMHUM MarHuTHOM
uHAyKuuY. KapTrHa TuHUM MarHUTHON MHAYKLUHU TOJISl HIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne HneKTpOMAarHWTHOM WHAYKIMH. [lOTOK BeKTOpa MarHUTHOW WHIYKIUH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuiio Jlenna.

NHIyKTUBHOCTG. fIBII€HME CAMOWHIYKIIMH. DJIEKTPOIBHKYIIAS CHUJIA CAMOWHTYKIIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, DJICKTPOABUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS M1C€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Amniepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE DNEKTPOMArHUTHOM UHAYKIMH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble KoJ1e0anus

Konebarenpnass cucrema. CBOOOMHBIE MexXaHWUYeCKHe Kojebanus. [apmoHmueckue
konebanus. Ilepuon, dactora, ammutyga U (asza konebanuil. [lpyXUHHBIA MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHME TapMOHHUYEeCKUX KojebOanuil. [IpeBpaieHue sHEpruu
MIPU TAPMOHUYECKUX KOJICOAHHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KOoleOaTeIbHOM KOHType. AHAJOTHS MEXAYy MEXaHWYeCKUMH U DIEKTPOMATrHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KoieOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMArHUTHBIEC KOJIEOaHUSI.

[lepemennbiii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. IlpousBoactBo, mepenada W MOTPeOJIECHUE AIEKTPUUYECKON SHEPrHUH.
OKOJIOTMYECKUE PHUCKH TpPU MPOU3BOACTBE 3JeKTpo3Hepruu. KynpTypa wucnosib3oBaHus
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBAa M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKa, TMHUHU JJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTenbHON CUCTEMBI (TIPYKHHHBIA MU MaTeMaTHYeCKUA
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3oHanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MaJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEepeMEHHOTO TOKa B LENMM M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmHbvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
W juuHa BOJHBL [lomepednple W TPOMONBHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOJHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XXCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

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

IIpuHIMIIBI paInOCBA3H U TeJIeBUACHU. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauoONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenegon, CBU-mneusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kone6mromieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTHM 3BYKa W BBICOTHI TOHA C aMIUIATYAOW M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPA)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

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

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

[Ipenomnenne cBera. 3aKkOHBI MpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CroxxHbli cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBalIImMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHuE |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOMU JIMH3bL. Y BEJIMYECHUE, 1TaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBass omnrtuka. HHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IEeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpaxkmus ceera. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHHUS TIUIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTUKA, JUpaKIMOHHAs
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTta. Onruuyeckue
IPUOOPHI.

[lonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH
['panubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. [locTymarsl crienuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ PHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmol K6AHMOBEOIU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUsl U UMITYJIbC
dboToHa.
OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dorospdexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpexra.
JaBnenue cBera. OnwiTe! [1. H. JIeGenena.
XHUMHYECKOE JIEHCTBHUE CBETA.



TexHuueckue yCTpoilCTBa M NpaKTHUECKOe NpUMEHeHHe: (poToanaemMeHT, (OTOAATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue n mornomenue GOTOHOB IpU MEPEXOAE aToMa C
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyau3M.

CnoHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomul

Hab6nronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMs  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paauoakKTUBHOIO U3IIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykionHas mopnens siapa ['eifsenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepuuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NHEpCHEKTHUBBI SIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CUYéTunK MOHM3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKH



Ortanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHoe W MHPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMHUH.

Bun 38é3qH0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JBIKEHUE.

Conneynas cucrtema.

Connine. ConneyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpEMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KIEHUH U 3BOIoUMK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3 .

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumnbt
rajakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPBI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3WkuM W acTpoHOMHH B JKOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUAIBHONH H
THYECKOH cdepax IesATETbHOCTH YeNOoBEeKa, poiib M MecTo (M3UKM M aCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KApTHUHBI MUpPA B 00IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHblie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymliecTBIseTcs C Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU T0I00MS TPEYTOILHUKOB, ONPE/IEIeHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpHUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEHUCTBHE pPaJUAlMM Ha >KUBHIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (PoTochEMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHANA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOIO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune yuebHOro mpeamera «®dusmka» Ha ypoOBHE CpeaHEro oOmiero o0pa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MIPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHIMCKOrO  OOILIEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOydYalOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIE€HA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CAaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMM B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH U BOJIOHTEPCKOM IEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M TIPUHUMATh OCO3HAHHBIE PEUICHHUsS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIFOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢duznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pPA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh HKOJOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IUIAaHUPOBaHUE M OCYLIECTBICHHE JIEHCTBMI B OKpY’Kalolled cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEUYECTBA;



pacIIMpeHHe OIbITa JIEATEIBPHOCTH OKOJIOTMYSCKOM HAINpPaBJIICHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAHUIN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HaHUE IICHHOCTH HAYYHOU JIEATEIBHOCTH, TOTOBHOCTh B TIPOIECCEe M3YUYCHUS (DU3UKH
OCYIIECTBIISTh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIBHOCTh HHINBUYaTIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jlornyeckue AecTBUA:

CaMOCTOSITENILHO (POPMYJIMpPOBaTE M aKTyaTU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpEeNEeNATh UEIU ACSITeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISM,
OIICHUBATh PUCKHU MOCIIEACTBHUI JAESTEILHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOT0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TPoOIIeM.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAAMU (U3UUYECKOM
HAyKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHhHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHH 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHHS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIuH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJW3WpOBaTh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTHI IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IMOJNYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATDH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM ACSITEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA M0 (PU3HUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATETHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Patora ¢ undopmaumeii:

BIIAJICTh HABBIKAMU TOJy4YeHUs WHOOpMAIUU (PU3MUECKOTO COACP)KAHUS U3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, AaHAW3, CUCTEMAaTHU3alUI0 U
MHTEPIIPETAINIO UHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,



OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX ¥ OPraHM3aLMOHHBIX 3aa4 C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (IU3UYECKOTO COACP)KaHUS B pa3IMyHBIX (opMmMaTax C yd&ToMm
Ha3HAueHUs MHPOPMALMU W LEJIEBOM ayAUTOpWUH, BBIOMpaAs ONTUMAIBHYIO  (GOpMY
MIPEICTABJICHHS U BU3YAIU3aLIH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM NEATEIBHOCTH,

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAJIbHON pabOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITEIbHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATH
JNIEUCTBUA MO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUM, PaCHpElesaThb POJM C YYETOM
MHEHUI Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOT0 YJaCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpelaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIUMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO OSPYAULUMHM B 00JacTH (DUBHKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICJIUTENBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI peIIEKCUU JIUTs OLIEHKH CUTYalllM, BEIOOpa BEPHOT'O PEIIECHUS;
YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHH)KEHUIO;



NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX TIPU aHATU3E PE3YJIbTATOB JICSTEIbHOCTH,

MMPpUHHUMATDH ce651, IIOHMMasd CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U apT'yYMEHTBI APYTUX [IPU aHAIIA3E PE3YIbTAaTOB IAEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIMOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJILTATOB OCBOCHHS IPOTrPaMMBbI 10 (prU3KKe st
YPOBHSI CpeAHEro OOIIero o0pa3oBaHUs y OOyYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANOoJIararuui choOpMHUPOBAHHOCTS:

CaMOCO3HaHM, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAILHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PA3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B ceOe;

caMoperyJIUpOBaHMs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHEe NpUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJanTHPOBATHCA K HSMOIMOHAIBHBIM
U3MCHEHHSIM H MIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMK, BKIIOYAIOIICH CTPEMIICHHE K JIOCTI)KCHHIO IEIU U YCIEXY,
ONTUMU3M, MHUIIUATHBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I\/JI;

OMIIaTuHy, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHMATh SMOIOHUOHAJIBHOC COCTOAHUC OPYIUX,
YUYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO M COINEPEKUBAHHUIO;

COIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHHUS C JAPYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOH
JNeITeILHOCTH JIFOAEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPJOE TEJIO, WACANBHBIM ra3, MoJenu
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIA NIEKTPUUECKUH 3aps] NPHU pELICHUU
dbu3ndecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBU)KEHHE, CBOOOAHOE MaJeHHUE Tel,
JIBIDKEHUE TIO0 OKPY)XHOCTH, WHEpLHMs, B3auMojenicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJaxJIeHUH ), TEMJIOBOE paBHOBECHUE, UCIIApEHNE, KOHCHCAIMs, MIaBlIeHHe, KpUCTAIIH3alus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE AABJICHUS Ia3a IIPU €r0 HAarpeBAHUM B 3aKPBITOM
cocyJlie, CBA3b MEXIYy IapaMeTpaMu COCTOSIHHMS Ta3a B H30INPOLECCaX, JJIEKTPU3ALMS Tel,
B3aUMOJICHCTBUE 3apsI10B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONB3Ys (PM3NYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, MEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHJIa, UMITYJbC Teja, KHHETHYeCKas
SHEprusi, NMOTEHIMalbHAs SHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICT HCIOJB3YEMBIX BEIWYMH, UX
0003HAUEHHSI U €JMHHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONMUCHIBAaTh W3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS, HCIIONb3Ys
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHHETHYecKas »Heprus
XaO0TUYECKOI0 JBWKEHUS MOJIEKYJ, CPEAHEKBAApPAaTU4YHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO



TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEJIS; IPU OMMCAHUM MPABHIIBHO TPAKTOBATh (PU3MUYECKHUI CMBICIT MCIIOJIb3YEMbIX BEIHYHH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUNHAM;

OIUCBIBATh M3YYEHHBIE 3JEKTPUYECKHUE CBOMCTBA BELIECTBA U DJICKTPUUYECKHE SIBICHUS
(mportiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI AJICKTPUUICCKUI 3apsil, dJIEKTPUIECCKOE MOJIe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotreHusd, |, |l u |1l 3axkonsr HbroTOHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEPIIO3ULMH CHJI, TPUHLIUI
pPaBHOIPABUSl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJEKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHMUS
BELIECTBA, I'Aa30BbI€ 3aKOHBI, CBSA3b CpEIHENH KUHETUYECKOW HHEPrHMHM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JIacTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHUS MAIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M  KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (HOpPMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpPATh ONTHUMAJbHBII CIIOCOO W3MEPEHUs M HCHOJb30BATH HM3BECTHBIE METOIbl OLEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATb YCTAaHOBKY, (DUKCHpPOBaTh pE3yJbTaThl
MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHX BEIMYMH B BHUJE TaOiMIl U rpadUKOB, J1eNaTh BBIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofarh mnpaBuiaa O€30HaCHOrO TpyAa IMPU MIPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTEIbCKOM M  TMPOEKTHOW JAEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaToOpHOTo 000pYyJOBAHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJeNblo, HCIONb3ys
¢bu3nyeckue 3aKOHbl M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHUs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pemaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOi Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHNUS,

UCMOJIb30BaTh MPH PEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIo;

NPUBOUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHns 6€30MacHOCTH Mpu 00pallleHnuu ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOHCTBAMU, ISt
COXpaHEHHUS 3/10pOBbs U COOIIIOIEHUS HOPM HKOJIOTHYECKOTO MOBEACHUS B OKpY KalolIei cpee;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIEH, TUIAaHUPOBATh paboTy
TPYNNbL, palMOHAIBHO pacCHpeneNsiTh OOS3aHHOCTH U  IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JI0r0 U3 yYaCTHUKOB T'PYIIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.

K xonny oOyuenusi B 11 kJjacce npeamMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPHPOBATh Ha MpPUMEpaxX pojib U MecTO (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHil, B IMPAKTHYECKOI
JESTEIbHOCTH JIFOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJACNCH: TOYCUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MU pelleHrun GU3NYECKUX 3a/1a4;

pacro3HaBaTh (pU3MUecKHe SBICHUS (MPOLIECChl) U OOBSACHATH MX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJAUMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBIDKYIIUHCSA 3apsi,
AJIEKTPOMArHUTHBIE KOJIeOaHUs M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
npejromiieHue, wuHTepdepeHus, Iudpakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
doroanekrpudeckuii 3¢ dekt (porodddekt), CBETOBOES NaBleHUE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IUYHbIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JIIEKTPHUUECKUH 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTEHIIHANIOB, SJICKTPOABUKYIIIAs CHUIIA,
paboTa Toka, MHAYKLUHS MarHUTHOrO ToJs, cuia Awmmepa, cuia JlopeHla, MHIYKTHBHOCTH
KaTYILIKH, SHEPrusi 3JIEKTPUYECKOIO0 M MAarHUTHOrO MOJeH, mepuoJ M YacTtoTa KojeOaHui B
K0J1e0aTeJIbHOM KOHTYpE, 3apsij] U CHjla TOKa B IPOIECCe TapMOHMYECKUX AJIEKTPOMAarHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE WM ONTHUYECKas CuUila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAYEHHS M EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUNHY C JPYTUMU BETUYUHAMU;

ONKCHIBaTh M3YyYCHHBbIE KBAHTOBBIE SBJICHHMS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynasCc (OTOHA, MEpPUOJ TOoJypacmaja, DHEPrHsl CBSI3M AaTOMHBIX SJEp, MPU ONHUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€AMHMIIBI, YKa3bIBaTh (OPMYJIbl, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

aHaAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBAaTENbHOIO U MAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEGKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
IPSIMOJIMHENHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHME OMWHIITeHHa Uit (QoTodddeKrTa, 3aKOH COXPAHEHHs] SHEPrHH, 3aKOH
COXpaHEHMsI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOIro 3apsia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH pajnoOaKkTUBHOTO pacnajaa, MpH 3TOM pa3inydaTrh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPRKEHUE W YCIIOBHs (TpaHUIIBL,
00JacTi) IPUMEHUMOCTH,

OTIpe/IeNIATh HaIpaBJIEHWE BEKTOpAa MHIYKIUU MArHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiiel Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;



BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAaHMIO (DPU3MUYECKUX SIBIEHUH U IPOLECCOB C
UCTOJIb30BAHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUH: Tmpu 3ToM  (OpPMYIHPOBATH
npobiemy/3agady M THIOTE€3y Y4eOHOro OKCIEPHUMEHTa, CcOoOUpaTh YCTAaHOBKY M3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIATh IpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHMAJBHBIA CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBaTh PE3yNIbTaThl MOJYyYEHHOH 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOMMI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIEJOBAaHMUS;

cobuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM U  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIF30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1AOOPAaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DU3UYECKON MOJAEIBI0, HCIOJB3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BIOUpPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOPMYIbl, HEOOXOAMMBbIE s €€ peLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MMOJyYCHHOTO 3HAUCHH S (PH3MUECKON BETMUMHBI;

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO IICTIOUKY
paccyXIeHU ¢ ONOpOi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

UCIOJb30BaTh MPH pPEUIEHHH Y4eOHBIX 3aJady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIPETAMH W TPEACTABICHUS y4eOHOH W
HAYYHO-TIOMYJIIPHOW HMH(OpMAIMKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh M10JIy4aeMyt0 HH(POPMALUIO;

OOBSICHATh NPUHIUIIBI IEHCTBUS MAIIKMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyvaTh
YCIIOBHS WX 0€30IMacHOTO MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAaHUSA MO (U3UKE B TOBCEJHEBHOW JKU3HM IS
oOecnieueHrs 6€30MacHOCTH Mpu 00pallleHuH ¢ MPUOOpPaMU U TEXHUUYECKUMU YCTPOHCTBAMHU, JIIS
COXpaHEHUsI 3/J0POBBS U COOIIOIEHHS HOPM SKOJIOTHYECKOT0 TTOBEICHNS B OKPY’KaIOIIei cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX pOJIe, MIaHnpOBaTh paboTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJAPTHBIX CUTYalHsX, aJleKBAaTHO OIEHHBATH BKJAJ Ka)IOTO W3 yYaCTHHKOB TPYIIBI B
peleHne paccMaTpuBaeMoil MpoOIEeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabubsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOI'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kitnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOPHH https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@da3oBbIE IEPEXOBI

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




Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UIeKTpOCTATHI 10 https://m.edso0.ru/7f41bf72
ITocTosAHHBIN NEKTPUUECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnunoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso00.ru/7f41c97c
59 MexaHn4YecKue U AIEKTPOMAarHUTHBIC 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUaTIBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1 DJIEMEHTHI KBAHTOBOU ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 E::f:;;f;igﬁ;; £41097¢
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Etlff:;l?:;aoggﬁ £41c07¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne Tema vDoKa K 0 Hara uudgposbie JdomamHee
n/n P Bcero 0;1 TPOTLHBIC pﬁaKT"quK"e u3ydyeHusi  o0pasoBaTesbHbIE 3ajlaHue
padoThI padoThI pecypesi
®dusuka — Hayka o
1 npupoae. Hayunsie 1 bubmmoreka [IOK
METO/IbI TIO3HAHUS 04.09.2024  https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIlero Mupa
Ponb 1 mecTo pusuku B
dbopmupoBaHUU
2 COBPEMEHHOW Hay4yHOU 1 bubnmnorexka HOK
KapTUHBI MUDA, B 05.09.2024  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU
NEeSATEIbHOCTH JIFOAEH
Mexanunyeckoe
JBUKCHHE.
;| Smoememmnen | BuGorea 101
11.09.2024 = https://m.edsoo.ru/ff0c3508
JIBUKCHHSI.
Ilepemerenue, CKOpocTs,
YCKOpEHUe
P
4 naifdzh;fli}églf{oe 1 bubmmorexa LIOK
P 13.09.2024  https://m.edsoo.ru/ff0c3620
JIBUKCHHEC
P
;| e BuSorea 10K
P 25.09.2024  https://m.edsoo.ru/ff0c372e
JIBUKCHHEC
6 Voopemeombomoro 1 Bubmiorera LIOK
P g 27.09.2024  https://m.edsoo.ru/ff0c39cc
TaCHHS
KpuBonuneiinoe
7 IBYOKeHUE. [IBrokeHne 1 bu6nuoreka [IOK
MaTEpHUaIbHOU TOUKH 10 02.10.2024  https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH




[Tpunimn
OTHOCUTEIBHOCTH

but6mmoreka [IOK

8 Tannnes. Muepuuanbubie 04.10.2024  https://m.edsoo.ru/ffOc3be8
CUCTEMBI OTCYETA.
[TepBsiii 3akoH HproTOHA
Macca tena. Cuna.
I1
) b 09.10.2024  https://m.edsoo.ru/ffOc3be8
Herotona mis
MarepuaibHON TOUKU
10 Tpertnii 3akoH HeroToHa bubnmoreka [JOK
JUTSL MATEPUATIBHBIX TOYEK 11.10.2024  https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO
11 tarotenus. Cuia bubnnoreka IIOK
TsoxecTH. [lepBas 16.10.2024 = https://m.edso0.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuia ynpyroctu. 3aKkoH bubnmnoreka HOK
I'yka. Bec Tena 18.10.2024  https://m.edsoo.ru/ffOc3e18
Cuiia TpeHusl.
K .
o | Sk B 10K
P P 23.10.2024  https://m.edsoo.ru/ffOc3f76
JIBWKEHUHU Teja B
XKUJKOCTHU WM raze
[TocTynarenbHoe u
BpalaTeIbHOE TBUKEHUE
1o | Seomomo mipaor B LOK
] : 25.10.2024  https://m.edsoo.ru/ff0c41a6
[Tireuo cumel. Ycnosus
paBHOBECHUS TBEPAOTO
Tena
NMnynsc maTepuabHON
TOYKHU, CHCTEMBI
15 MaTepUalbHbIX TOUEK. bu6muoreka [JOK
Nmnynbe cuibl. 3akoH 06.11.2024  https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITYJIbCa.
PeaxTnBHOE ABMKEHIE
16 PaboTa 1 MOIIHOCTH bubauoreka [JOK




cuibl. Kunetnueckas
SHEPIUsi MaTEPUAIBHON
touku. Teopema 00
W3MEHEHUU
KUHETUYECKON SHEpruun

08.11.2024

https://m.edsoo.ru/ff0c4502

17

18

19

IToTeHunanpHas SHEPIHUs.
ITorenumanpHas SHEpPIrUst
ynapyro
neopMUPOBAHHOM
IIPYKHUHBIL.
ITorenumanpHas SHEpPIrust
Tena BOJIU3U OBEPXHOCTH
3emiu

IloTeHnMaIbHEIC B
HEIIOTEHIMAILHBIC CHIIBI.
CBs13b paboTHI
HEITOTEHIIUAILHBIX CHUJI C
H3MCHCHHEM
MEXaHUYECKOU SHEPTUn
CHCTEMBI TeJI. 3aKOH
COXpaHEHUs
MEXaHUYECKON IHEPTUU

JlaboparopHnast pabota
«HccnenoBanue cBA3H
paboOTHI CHIIBI C
U3MEHEHUEM
MEXaHUYECKON IHEPTUU
TeJa Ha puMepe
pacTsKEHUs PE3UHOBOIO
KTyTa»

13.11.2024

15.11.2024

20.11.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

20

KonTponbhas pabota no
teMe «Kunemaruka.
JnHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE)

22.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHUH.
BpoyHOBCKOE IBHKEHHE.

27.11.2024

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4dc2




Auddysus

22

23

24

XapakTep ABUKECHUS U
B3aHMOJCUCTBUS YACTHI]
BellecTsa. Mojaenn
CTPOEHUS ra3os,
YKUJIKOCTEN U TBEPJBIX
T

Macca monexy:.
KonuuecTBo BemecTna.
[TocTostHuast ABoraapo

TernnoBoe paBHOBECHE.
Temmneparypa u eé€
n3mepenue. [lkana
temneparyp Llenscus

29.11.2024

04.12.2024

06.12.2024

25

Wneanpueiii ras B MKT.

OcHOBHOE ypaBHEHUE
MKT

11.12.2024

bubnuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas
TeMIlepaTypa Kak Mepa
CpeaHel KHHETHYECKON
JHEPTUU JIBUKEHUS
MOJIEKYJI. YpaBHEHHUE
MenpeneeBa-Knanelipona

13.12.2024

bubmuorexa [IOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH JlanbTOHA.
I"a3oBbI€ 3aKOHBI

JlaboparopHnast pabota
«UccnenoBanue
3aBUCUMOCTH MCKIY
napaMeTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a

H3onporieccer B
UJEAIBHOM rase u ux
rpaduueckoe
IIPE/ICTaBICHHE

18.12.2024

20.12.2024

25.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sneprus
TEPMOJIMHAMUYECKOMN
CHUCTEMBI U CITOCOOLI €6

27.12.2024

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5952




n3MeHeHus. KommyaecTBo
TEIUIOTHI U paboTa.
BuyTtpennss sueprus
OJHOATOMHOI'O
HJealbLHOro raza

31 Buapl Teronepenaun BH6J_IHOTeKa LHOK
27.12.2023  https://m.edsoo.ru/ff0c5c36
VY nenpHas TENMIOEMKOCTD
K
32 :;T;;;ian HOHH%CTBO bu6nmoreka [IOK
P 15.01.2025 @ https://m.edsoo.ru/ff0c5c36
Teruionepeaye.
AnmabaTHBIN mpoIecc
[TepBblii 3aK0H
33 TEPMOJUHAMHUKH U €TI0 bubnnoreka IIOK
MIPUMEHEHHE K 17.01.2025 @ https://m.edsoo.ru/ffOc5efc
u3o0Ipoleccam
HeobOpartumocts
34 MIPOIIECCOB B MPUPOJIE. bubnuorexa [HOK
Bropoii 3akon 22.01.2025  https://m.edsoo.ru/ff0c6230
TePMOJIUHAMUKU
35 [IpuHIMD nelcTBUA U bubmmoreka [IOK
KIIJI TersioBo#t MammHbl 24.01.2025  https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KITJ 29 01.2025
DKOJIOTHYECKHUE
37 pOoOIEMBI
31.01.2025
TETJI0IHEPTETHUKU
Oo6o0maromuit ypok
38 «MonexkymnspHas GpuzuKa. bubnmoreka [JOK
OcHoBBI 05.02.2025  https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)
KonTponbnas padota no
39 TeMe «MoueKysipHas bubmmoreka [JOK
¢usuka. OCHOBBI 07.02.2025  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBanue u bubmuoreka [JOK
KoHJieHcauus. Mcnapenue 12.02.2025  https://m.edsoo.ru/ffOc63b6




1 KUIICHUEC

AOcomroTHas 1
OTHOCHUTCJIbHAA

bu6nmoreka [IOK

4l BJIQYKHOCTh BO3/yXa. 14.02.2025 | https://m.edsoo.ru/ff0c64d8
Hacsiennsiit nap
TBépnoe Teno.
Kpucranmmmyeckue n
42 aAl\;[{CI)/Ir;%)HB:;;ZH;OﬁCTB Bubmrorexa IOK
P 19.02.2025  https://m.eds0o.ru/ff0c65f0
KpuctaioB. Kuakue
KPUCTAJTHI.
CoBpeMeHHbIE MaTEPHAIIBI
[InaBnenue u
43 KpUCTaUTU3aLIHS. bubnuorexa [HOK
VY nenbHas Teniaora 21.02.2025  https://m.edsoo.ru/ff0c6708
raBnenus. CyOmumarus
44 YpaBHEHHE TEIIOBOTO bubnmnoreka HOK
OanaHca 26.02.2025  https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Tel.
45 DNEeKTPUUYECKUM 3apsijl. bubnmnoreka HOK
JIBa BUJ1a DIEKTPUUECKUX 28.02.2025 | https://m.edsoo.ru/ffOc6bcc
3aps/ioB
[TpoBogHUKM,
46 ilgiﬂeKTOI:(I)KI’;EKH 3akoH Brbmioreka [JOK
YHPOBOA ' 05.03.2025  https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs
AIEKTPUIECKOTO 3apsiaa
BzaumopeiictBue
47 3apsnoB. 3akoH KynoHa. bubmuorexa [JOK
TodeunbIi 07.03.2025  https://m.edsoo.ru/ffOc6ees
AIEKTPUUECKUN 3apsi]l
Hanpsxénaocts
o | o B 10K
p yrep . 12.03.2025 @ https://m.edsoo.ru/ffOc6df2
AIEKTPUICCKUX TIOJIEH.
JInHnK HanpsKEHHOCTH
49 Pabota cu bubmuorexa [JOK




BJIEKTPOCTATHYECKOTO
nond. [loreHuuann.
Pa3HocThs moTeHInaIoB

14.03.2025

https://m.edsoo.ru/ffOc6f00

50

[IpoBoaHMKY U
JUAJIEKTPUKHU B
AIEKTPOCTATHYECKOM
noste. [{uanexrpudeckas
MIPOHUIIAEMOCTD

19.03.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7018

o1

52

DIIEKTPOEMKOCTb.
Konpnencarop

DNEeKTPOEMKOCTh

IUIOCKOI'0O KOHACH CATOopaA.

DHeprus 3apsKEHHOTO
KOHJIeHCaTopa

21.03.2025

02.04.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7126

bubnnoreka IIOK
https://m.edsoo.ru/ff0c72c0

53

54

JlaGoparopHnas pabota
"Usmepenue
AIEKTPOEMKOCTH
KOHJIeHcaTopa"

[TpuHIMI IeHCTBUS U
IIPUMEHEHHUE
KOHJICHCATOPOB,
KOIIUPOBAJIBLHOIO
armrmapara, CTpyiHHOro
IIPUHTEPA.
DeKTpocTaTHUeCKas
3ammTa. 3a3eMIICHUE
3JIEKTPOIIPUOOPOB

04.04.2025

09.04.2025

55

DNEeKTPUUECKUN TOK,
YCIIOBUS €T0
CYIIECTBOBAHHS.
[TocTostauBIM TOK. Cuta
ToKa. Hampsixenue.
ComnporuBienue. 3akoH
Owma 5151 yyacTka 1enu

11.04.2025

56

[TocnenoBarenbHOE,
napauiebHOe,
CMEIIaHHOE COCTUHCHHE
IMPOBOAHHKOB.

0.5

16.04.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc74f0




JlaGopaTopHas pabota
«M3ydyeHne CMEIIaHHOr o
COEJTUHEHUS PE3UCTOPOBY

57

Pabora 1 MOIIIHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns-Jlenna

18.04.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma 111 HOJIHOM
(3aMKHYTOH)
ANEKTPUYECKON LIETH.
Kopotkoe 3aMbIkanue.
JlaGopaTopHas paboTta
«U3mepenune 3/1C
HMCTOYHUKA TOKA U €ro
BHYTPEHHETO
COIPOTUBIICHUS»

0.5

23.04.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

60

DneKTpoHHas
MPOBOANMOCTB TBEPIBIX
METaJuI0B. 3aBUCUMOCTb
COMPOTHUBIICHUS METAJIJIOB
OT TEMIIepaTyphbl.
CBepXIpOBOIUMOCTH
DNEeKTPUYECKHI TOK B
Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITyYKOB

25.04.2025

07.05.2025

61

[TomynpoBOIHUKH, X
cOOCTBEHHas U
pUMecHast
npoBoauMocTh. CBOMCTBa
p—n-nepexona.
[TonynpoBoAHUKOBBIE
pubopHI

14.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

63

DNEeKTpUUECKUN TOK B
pacTBopax M pacruiaBax
ANEKTPOJIUTOB.
DNEeKTpOUTHYECKAs
JUCCOIUAITHSI.
DIeKTPOTH3

DNEeKTPUUIECKHUI TOK B

16.05.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

but6mmorekxa [JOK




razax. CaMOCTOSATEIbHBIN 21.05.2025  https://m.edsoo.ru/ffOc84ae
U HECaMOCTOSTEIbHBIN
paszpsa. Mounnus. [1nazma
DneKTpruyYecKue Mpruoophl
64 mpactmcexoe 1 Bubmiorexa ITOK
P 23.05.2025  https://m.edsoo.ru/ff0c86fc
npuMeHenue. [Ipasuna
TEXHUKHU 0€30IaCHOCTH
65 O6o006maromuit ypok 1 bubnmoreka [JOK
«INEKTPOIMHAMHKA» 28.05.2025 | https://m.edsoo.ru/ff0c88be
KonrponsHas pabora no
66 g(gﬁgif;i;pommnm. 1 bu6nunoreka [IOK
. 30.05.2025 | https://m.edsoo.ru/ff0c8a8a
ANEKTPUIECKUI TOK. ToKHM
B Pa3JIMYHBIX CPEIIaX»
P 7 .
67 K?Hef B(I){J::;I{gf 0260Ta 1o 1 bubnorexa HOK
I,? p " https://m.edsoo.ru/ff0c8c56
TeMe "DIIeKTpoIMHAMUKa
PesepBHbIii ypok.
. bubnnoreka IIOK
68 Obobmaromuii ypo o 1 https://m.edsoo.ru/ffOc8f6c
TeMaMm 10 kitacca
OBILIEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME




11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
/i Tema ypoka Beero K06}[Tp0.JILHLIe HpﬁaKTI/I‘lGCKI/Ie W3ydenus 06PA30BATEILHBIC
padoThI padoThbI pecypceb
[TocTosiHHBIC MATHUTHI ¥ UX

1 B3anMOJeHcTBHE. MarHuTHOE MoJIe. 1 bubnunoreka LIOK
BekTop MarHuTHON MHIYKIUU. 03.09.2024  https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIUU
MaruauTtHoe 1nose NpoBOJHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubnuoreka [IOK
BzaumopeiicTBue mpoBOAHUKOB C 04.09.2024  https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopaTtopnast pabora «3yuenue 1 1 bubanoreka [JOK
MAarHUTHOTO I10JIs KATYLIKH C TOKOM» 09.09.2024  https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJIS HA
IpOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaboparopHas paboTa 1 1 bubanoreka [JOK
«HccnenoBanue neicTBUA 13.09.2024  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuoreka [IOK
Cuna Jlopenna. Pabota cumsl 27.09.2024  https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHast HHIYKIws. [ToTok

6 BEKTOpa MarHUTHOM MHAYKIuu. IC 1
WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON 30.09.2024
unaykuuu Papases
Jla6 0

;| e 1 1 Brmorea 101

A . 04.10.2024  https://m.edsoo.ru/ff0cal50
AIIEKTPOMATHUTHOW WHIYKIIHH
141 A
8 ca}lf/II:)yI/II(If)II/I BHOEEB SESC(ZHMGOHH 15044 1 Bubmorexa HOK
YKIHI. FLYKTHH. 07.10.2024  https://m.edsoo.ru/ff0ca600

SHCpF W MAaroHuTHOT'O IMOJISA KaTYIIKU




C TOKOM. SHGKTpOMaFHI/ITHOG I10JIE

TexHuueckre ycTpoucTBa U UxX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, FJIEKTPOABUTaATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeyYb

11.10.2024

10

11

12

O6o06maromuii ypok «MarauTHoe
noJie. DIeKTPOMArHUTHAS HHIYKITUS)

KonTtponpHast pabora o Teme
«MarautHoe 1oJI€.
DNEKTPOMArHUTHAS] WHTYKITHS

CB00OJHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHMUYeCcKue
KoneOaHus. YpaBHEHHE
rapMOHHMYECKHUX KOJICOaHUH.
[IpeBpaieHue sHeprun

14.10.2024

18.10.2024

21.10.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOcab82

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

bubnuoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

14

15

16

17

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
HeproJia MaJbIX KoJeOaHu Tpy3a Ha
HUTH OT JUTHHBI HUTH W MAcChI TPy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UIeaIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaorus MexxJy MEXaHM4eCKUMHU 1
AJIEKTPOMAarHUTHBIMU KOJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHMsI SHEPTUU B UJICATbHOM
K0J1e0aTeIbHOM KOHTYpE

IIpencraBnenue o 3aTyxaromux
KoseOaHusX. BelHyKIeHHBIC
MeXxaHH4JecKue Kojiebanus. Pe3oHanc.
BrinyKIeHHBIE 2IEKTPOMAarHUTHBIC
KoJIeOaHUs

[lepemennsiii Tok. CUHYCOUJAIBHBIN
MEPEMEHHBIN TOK. MOITHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U

25.10.2024

08.11.2024

11.11.2024

15.11.2024

18.11.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcb820

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86

bubanoreka [JOK
https://m.edsoo.ru/ffOcbd34




18

JefcTByIOIEEe 3HAUCHUE CHIIBI TOKA U
HaIIPsDKEHUS

Tpancdopmarop. [Ipoussozactso,
nepezaaya u norpediieHue

. 22.11.2024
AIIEKTPUUYECKON IHEPTUU
YCTpOoUCTBO U IPAKTHYECKOE
19 IPUMEHEHHE HJIEKTPUUYECKOT0 3BOHKA, Bu6muotexa [JOK
reHeparopa nNepeMeHHOro ToKa, 25.11.2024  https://m.edsoo.ru/ffOcc324
JMHUHI JIeKTponepenay
OKOJIOrH4yecKre pucKky npu
MIPOM3BOJICTBE IEKTPOIHEPTHUH.
20 Kynbrypa ucnons3oBanus § 29 11.2024
AIIEKTPOIHEPTUH B TIOBCETHEBHOM
KHU3HU
MexaHu4eckre BOJTHBI, YCIOBHS
T .
21 Cropocts pacnpoctpacins 1 s Bubmiorexa LIOK
P pacnpoctp o 02.12.2024  https://m.edsoo.ru/ffOcca54
BOJIHBL. [lonepeunsle U Mpo10JbHbIE
BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnorexa [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa 06.12.2024  https://m.edsoo.ru/ff0cccOc
| S s Busmorea 101
P ) 09.12.2024  https://m.edsoo.ru/ffOccfe0
9JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paAMOCBS3U U
24 TesneBuCHUs. Pa3BuTne cpeacts 13.12.2024
cBsi3u. Panmonokanus
o5 Kontponbhas padora «Konebanus u bubmuoreka [IOK
BOJIHBI» 16.12.2024  https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTPaHEHHE
2 CBETa B OJHOPOJHOMU Cpejie. bubmmorexa [JOK
Toueunslil ©CTOUHUK cBeTa. JIydu 20.12.2024  https://m.edsoo.ru/ff0cd350
CcBeTa
21 orpenna cvers, Toorpocre Butmrorexa LIOK
P ' P 23.12.2024 = https://m.edsoo.ru/ff0cd4e0

M300paKeHH B MJIOCKOM 3epKaje




[Ipenomnenue cpeta. [TonHoe
BHYTpEHHEE oTpaxeHue. IIpenenpHbiin

bu6nmoreka [IOK

28 YTOJI IIOJIHOTO BHYTPEHHETO 27.12.2024  https://m.edsoo.ru/ffOcd7{6
OTpaKCHHUS
29 JlaboparopHas pabota «3mepenue bubnmnoreka HOK
[10Ka3aTelist MPEJIOMIICHHS CTEKIIa 13.01.2025  https://m.edsoo.ru/ffOcd67a
J I 0 i
o | Lo g et suorsa 0K
- “POpMY. ’ 17.01.2025 = https://m.edsoo.ru/ffocddle
VYBenuueHue N1H3bI
JlaGopaTtopHnas pabota
31 «I/IccneILOBa}EHe CBOWCTB 20.01.2025
M300paKeHH B TMH3AX)
Hucnepcus ceeta. CIIOXKHBINA COCTaB
30 Oenoro cBera. Llet. JJaboparopHas
pabora «Habmronenue aucnepcun 24.01.2025
CBETa»
33 UnTepdepenmus crera. Audpakius bubmmoreka [JOK
ceeta. [ludpaknuonnas pemeéTka 27.01.2025  https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[lonstpusanus cera 31.01.2025  https://m.edsoo.ru/ffOcf02e
OnTuueckue MpudOpPHI U yCTPOICTBa
35 U YCIIOBHSI UX 0€3011acHOTO 03.02.2025
MPUMEHEHUS
['paHuUIBl TPUMEHUMOCTH
36 KJIACCUYEeCKOW MeXaHuKH. [locTynmarsl bubmuoreka [IOK
CIIEUaTIbHON TEOpUHr 07.02.2025  https://m.edsoo.ru/ff0cf862
OTHOCUTEIIBHOCTH
q | S e Busmorea 1101
P P 10.02.2025  https://m.edsoo.ru/ffOcfad2
JUTHBI
5 o
38 wacrm. Coorn wacos ¢ sweprici 1 buGmiorera LIOK
) p 14.02.2025  https://m.edsoo.ru/ffOcfc68
UMITYJTBCOM. DHEPTHUS MTOKOS
K .
o | Ko i busmorea 101
" P 17.02.2025  https://m.edsoo.ru/ffOcf6f0

OTHOCHUTCIIBHOCTH»




®otonbl. Dopmymna I[1nanka. DHeprus

bubnunoreka LIOK

40 U UMITYJIbC (pOTOHA 21.02.2025  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEA0BAaHNE
bubnunoreka LIOK
4l porospdexra. Onbrrsr A. T 28.02.2025  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portoddderra. YpaBHEHHE
42 DitHmreiHa 11 hoTodddekra. BH6J_IHOTeKa LOK
03.03.2025  https://m.edsoo.ru/ffod015e
«Kpachnas rpanuna» horosddexra
Hasnenue cBera. OnwiTe [1. H.
43 JleOeneBa. XuMUYECKOE IeliCTBUE BH6J_IHOTeKa LHOK
07.03.2025  https://m.edsoo.ru/ffod04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 MPAKTUIECKOE TIPUMEHEHUE!
dboTo31eMEHT, HOTOATUHK, 14.03.2025
COJIHEYHast OaTapesi, CBETOUO]T
45 Pemenue 3aga4 mo reme «JIEMEHTBI bubmuoreka [{OK
KBAHTOBOM ONTHKH 17.03.2025  https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pesepdopna o paccessHuio o-4acTwil. BH6J?HOTCKa HOK
21.03.2025  https://m.edsoo.ru/ff0d091a
[TnanerapHast MOAeNb aTOMa
bu6mmoreka IIOK
47 Hocrynare bopa 04.04.2025  https://m.edsoo.ru/ff0dOafa
Nznydenue u mornomenne GOTOHOB
48 IIPH IIEPEXOJI€ aTOMa C OJTHOTO bubnmnoreka [HOK
YPOBHsI D)HEPTUM Ha Apyrou. Buasl 07.04.2025  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoanoBsie cBolicTBa yacTuil. BOJHBI
49 ne bpoina. KopnyckynsipHo- bubnuotexa [JOK
BOJTHOBOM myasin3M. CIIOHTaHHOE U 11.04.2025  https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE H3TyYCHHE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
50 Peseli)q)opzlg rf[o OTIpeICIICHUTO bubnmorexa LIOK
14.04.2025 @ https://m.edsoo.ru/ff0d0fd2
COCTaBa PaJIMOAKTUBHOTO M3ITYYCHHUS
Cgoiictpa anb(a-, 6era-, ramma-
51 u3ny4yeHus. Bnusnue 18.04.2025

pPaarOaKTUBHOCTH HaA KUBBIC




OpTraHU3MBI

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJIEKTPOHHBIN M MTO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nydyenue

DHeprus CBA3U HYKJIOHOB B S/IpE.
Snepublie peakuuu. S nepHbii
peakrop. [Ipo6ieMbl, TEPCIIEKTUBBI,
9KOJIOTHYECKUE aCIEeKTHI IEPHOMN
SHEPTEeTUKU

OnemeHTapHble YacTUlibl. OTKpbITHE
HO3UTpOoHA. MeToabl HaOIOICHUS U
perucTpamum 3JeMEeHTapHbIX YaCTHULL.
Kpyrasiii cron «®yHaameHTanbHbIe
B3auMoaencTBus. ETMHCTBO
(buU3U4eCcKOil KapTUHBI MUPA»

21.04.2025

25.04.2025

28.04.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

56

Bupg 3sésnnoro neda. Co3se3nus,
SIpKHE 3BE3bI, TUIAHETHI, UX BUIAMMOC
newxkenne. ConHeyHas cucreMa

Connue. ConHeyHast akTUBHOCTb.
HcTounuk sHeprun CosHIA U 3BE3]

05.05.2025

12.05.2025

57

58

3BE31bI, UX OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
MocIe0BaTeIbHOCTH. BHyTpeHHee
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXK/ICHUU U
spomronru CoJIHIA U 3BE3]T

Muneunsii [Iyte — Hama I'anakTuxa.
[Tonoxenne n nBmxenne ConHua B
["amakTuke. ["amaktukn. YE€pHbie
JBIPBI B SIIPAX TajJakTHK

16.05.2025

19.05.2025

59

60

Bceenennas. PasOeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MertaranakTuka

HCpCH_IGHHLIC HpO6HeMLI ACTPOHOMUHU

23.05.2025




26.05.2025

61

62

63

64

65

KoHTposbHas pabota «71eMEeHTHI
ACTPOHOMHMH U acTPOPUIUKI»

Ob6o6maromuii ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH chepax NesaTeIbHOCTH
YEeJI0BEKa

O6o6marmuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O6o6maromuii ypok. Ponb
¢duznyeckoil Teopun B
(bopMHpOBaHUU MPEACTABIECHUH O
(bu3nyecKoil KapTuHE MUpa

Ob6o06maromuit ypok. Mecto
($U3UYECKON KapTUHBI MUpa B 001IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUNA O IPUPOJIC

66

67

68

PesepBHBI ypok. MarHuTHOE 10JIE.
ONEeKTpOMarHuTHAasE MHIAYKIIHS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIbHOCTH

Pesepnsrit ypok. KBantoBas dusuka.

DneMEHTHI aCTPOHOMUU U
acTpOpU3UKHU

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.5., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3maTeancTBo
«ITpocsenienue»

» ®usuka, 11 kimacc/ Maxumes I'.J1., Byxosues b.b., Yapyrua B.M.; on
penaknueti [TapdenteeBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocBenieHue»
®dusuka. 3agaunuk. 10-11 ki1.: [Tocobue mist o0O1eo06pa3zoBat. yupexaeHui /
PeivkeBuu A.Il. — 7-e u3a., crepeorun. — M.: [poda, 2006. — 192 c.

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

®usuka. 10 knacc. Meroanueckoe nocodue /IlerpoBa Mapus ApceHbeBHa,
Kynapssues Bacunuit Bnagumuposua, M"Poccuiickuii yueOnunk'"-2022
denepanbHas o0ieodpazoBarenbHas nporpamma. 10-11 kimaccsl.
[Iporpammel 06111€00pa3oBaTENbHBIX YupekaeHud. @usuka. 10-11 kmaccel. —
M.: IIpoceemenue, 2009.

®usuka. 10 xknacc. Meroauueckoe nocodue /IlerpoBa Mapusi ApceHbeBHa,
Kynapssues Bacwnuit Bnagumuposuda, M"Poccuiickuii yaeOHuk'"-2022
denepanbHast 001eo0pazoBaTenbHas nmporpamma. 10-11 kiaccer

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

1. Enunas kosuteknus nudpoBeIX 00pa3oBaTelbHBIX pecypco. http://school-
collection.edu.ru/

2. Karanor o6pa3zoBarenbHbIX pecypcoB cetu MuTteprer. http://katalog.iot.ru/
3. Poccuiickuii o01meoOpa3oBaTenbHbIN moptai. http://www.school.edu.ru/
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