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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoir  Denepanum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIHOCTHOTO noaxoaa. [IporpaMmma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynpTaTaM OOyueHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTh pealM3alHi MEKIPEeIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3UKU: JHMYHOCTHBIE, METallpelIMETHbIe, MpeAMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojaM oOydeHus.

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpreTHKH, TPaHCIOpPTa, OCBOEHUS KOCMOCA, IOJyYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIIIOJHEHUH UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTMYECKUMHU MTPpobieMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasusyercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, I ONMUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4acTHHUKaMU 00pa3oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIONIME MPUMEHSITh W3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfela
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (DU3MYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHuE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHECHHA.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarndyeckue KOMIUIEKTHI JaOOPAaTOPHOrO OOOPYAOBAaHMS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYyYalolMXCsi K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yNIbTaTa U3Y4YCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAYyK, TEXHUKU U TEXHOJIOTUH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHHS PAa3IHYHBIX 33Jad C SBHO 3aJaHHON (u3mueckon
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPEY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUHN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKOU
NeSITeTbHOCTH.

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

[Ipennaraemslii B mporpamme mo (Gusmnke nepeyeHsb J1abopaTOPHBIX U MPAKTUUECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. | paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOTro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe nBmxeHue. [[BUkeHHEe MarTepUalbHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas ckopocTh. Ilepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTFOCTPAIINS KUHEMATHUECKUX XapaKTEPUCTUK TBIKCHHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpoieHHOro Mo YIioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHBIC PaBHBIC MPOMEXKYTKM BpPEMEHH IIPH PAaBHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["annnes. [lepBbiit 3akoH HeroToHa. IHEpLnanpHble CUCTEMBI
OTCY€Ta.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoibxeHus, kadenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUU TENA B KUIAKOCTH WM rase.

[TocTynaTenpHOE M BpalaTelIbHOE ABHKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTENBHO OcCU BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U TAZCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUSL.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOGCOMIOTHO HEYNPYroro yiapa € IOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUIKOCTEH M TBEPIBIX TeI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE JTUX Mojened. Macca u pa3Mmepbl Mojekyn. KoiaumdecTBo BemlecTsa.
[TocrossnHast ABorajipo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHH
ujeanpHOro ra3a. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpeJHEH KHHETHYEeCKONW 3HEpruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpepcTaBieHne H30MPOIECCOB: H30TEPMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BeHIecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATTbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, IABJICHHS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHAas
TEIIOEMKOCTH BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTs mpoieccoB B IpUPOJIE.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHudyeckue yYCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIIEHUH pPadOThI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBanue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CTOPAaHUsI, PEaKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yxa. HacklmeHHbli nmap. Y aenbHas TemoTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TerioTa miasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanuss Ten. OJEeKTpUyYecKud 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kyinona. TodeuyHslli  JIEKTpUYECKH  3apsi.
Onektpuueckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. I[lpuHnun cynepnosuuun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HoCTh  HOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM IToJIe. JIudsiekTprudecKkast IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U IPUHLUIL JEHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHUecKasl 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
paccTosHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

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

DIIEKTPOABUKYILAsA CHJIAa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMma J1s
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

ONEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAs
JUccoIanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMoCTOSITENbHBIM 1 HECAMOCTOATENbHBINA pa3psaa. MomHuUS.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHHE TadbBaHHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yyeHnue cMEMaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYHIECTBISICTCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMocC, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta3oB, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOWIIBHHUK, KOHAUIIMOHED, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUYUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMN Cynieprno3uliMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MAarHUTOB.

MarsauTtHoe 1oJie MPOBOAHUKA C TOKOM. KapTWHa JNWHHAM MHAYKIMHM MarHUTHOTO ITOJIS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BUKEHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SlBnenue nsnekTpoMarHuTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUU.
DIEKTPOABUKYILAsA CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapanes.

BuxpeBoe ayekTpuueckoe Moje. DNEKTPOABMXKYIIAas Cuila WHAYKIUMU B IIPOBOJHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOUMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHYKIUH.



OHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHYKIMY MAarHUTHOTO TIOJISL.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoMazHuUmMHbvle KO1€0anUs

Konebatenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmoHmueckue
konebanus. Ilepwon, dacrora, ammautyga u (a3a konebGanuil. I[lpyXMHHBIII MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHui. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMHU U  DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHYyX/IeHHbIE MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyKIeHHBIE DJIEKTPOMArHUTHBIEC KOJIEOaHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTTYHOE U JEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA M HATIPSKCHMSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W TMOTPEOIECHHUE AIEKTPUUYESCKOM SHEPTHH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHCHoab30BaHUs
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE MPHUMEHEHHE: DSJIEKTPUYECKUN 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JUHUM JIEKTPONepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (TIPYKHHHBIN U MaTeMaTHUECKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmronenue pesonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mopens IMHAN 3IEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHMYECKHUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIUIIBI paInOCBA3H U TEIIEBUACHMS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusp.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOW M YacTOTOM
KoJIeOaHMiA.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. [IpsmonnHeitHOe pacripocTpaHeHHE CBETa B OJHOPOIHON Cperie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJHOTO BHYTPEHHEIO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEJIMUYCHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIMOHHBIA amnmapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JUGPaKIMOHHAS
pemeéTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
I'paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOIYJIA CKOPOCTH CB€Ta B Bakyyme, IPUHLUI
OTHOCHUTENIBHOCTH DWHINTENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl C SHEPTUEN U UMITYJIbCOM PENATUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOSL.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOU. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTne u wucciaenoBanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -uactui. [lnmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbiX CeKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sijpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITEI Pezepdopaa nmo onpeneneHno cocraBa pagioakKTUBHOTO U3ITyYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

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

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIEP.

Anepuuiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
OHEPIreTUKU. JDKOJOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuUHM. [IpukiagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CIEKTpajbHBI KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HeOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOH cdepax MesTeNTbHOCTH 4YeNoBEeKa, pOoJib M MeCTO (M3MKH W acTPOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJib (QU3MUECKOW Teopuu B (OPMHPOBAHUU
npezcTaBiIeHuit 0 PU3NYECKON KapTHHE MHUpa, MECTO (PM3UYECKOM KapTHHBI MUpa B OOLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 11 Kkiacce oCyLIECTBISIETCS C yYETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HaydHbIH (akt, rumoresa, (usnyeckas BeIUMUMHA, 3aKOH, TeOpus, HaOIIO/EHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
IOPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
NPU3HAKKU TOJO0MS TPEYTOJILHUKOB, ONPEIeIeHUE IIIOIaIU MIIOCKUX GUryp U 00bEMa Ted.

buonocusa: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBUKEHUS B
KUBOW NpUPOJE, ONTHUYECKHE SBJICHHUS B KMBOM mIpupoje, AeMcTBHE pauallid Ha >KHUBbIE
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIMYeCKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

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



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



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

OcBoenue ydeOHOro mpenvera «®dusmka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHH, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U OMbITA JAEITEIbHOCTH B IPOILIECCE peaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATETLHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JIEMOKPATHYCCKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEILHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JIOCTIKEHHSIM POCCHUMCKUX
yU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaAJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHCIIE B ICITEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4)3cTeTHYECKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIIETO
buznueckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEC K pa3nuuHbiM chepaM TpodeCcCHOHATHLHOM JEeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
po()eCCUU U PeaTn30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KU3HU;

6)3K0/1I0THYeCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYPhI, OCO3HAaHHE TJI00aTbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH NesATeIbHOCTH, TOTOBHOCTh B MPOIECCe U3YUECHUS (DU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aAKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarhIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a HMEIOIINXCS MaTepUaTbHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATh PUCKH ITOCJICICTBHUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TIOHATHSIMH W METOAaMH (pU3UYeCcKOi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpETaIlnu,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHHsl, HaXOJWUTh apryMEHTHl JUIsl JO0Ka3aTelIhCTBA CBOMX YTBEPXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIC 3a7a4d B OOPa30BATEIBHOUN JCATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHAIBHBIE MTOIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/ISI/I‘IeCKOFO COACPpKaHUA M3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX N KOMMYHUKAIIMOHHBIX TCXHOJIOT Ui B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMyHBIX (opMmaTax C yd&ToM
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEHUCTBHS IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH y4aCTHUKOB, 00CYKIaTh Pe3ylbTaThl COBMECTHON paboTHl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJlAa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh ITO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (DOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHHs] PACUETHBIX M KAa4YeCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHHSI TMPAKTUYeCKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAUIIMU B 001acTH (UBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIHHON pedieKCHU KaKk OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pe(IIEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pEIIECHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPY aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;

IPUHUMATh ce0s, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB IEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrPaAMMBI 110 (PU3UKE IS
YPOBHsI CpeAHEro obuero oOpa3oBaHusl y 0OydarOLIMXCsl COBEPILIEHCTBYETCS 3MOLMOHAIBHBIN
UHTEJUIEKT, MPeAIoaraloui copMIUpOBAHHOCTb!

CaMOCO3HAHUS, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHHE,
BUICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIFOUYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHE, CIIOCOOHOCTH aJalTUPOBAaTHCS K 3MOLMOHAIBHBIM
U3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLICH CTPEMIICHME K JOCTHKECHUIO LEIU U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE IPYTuX,
YYUTBIBATh €TI0 IPU OCYIIECTBICHUH OOMICHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B NMPAKTUYECKOU
JNeATEeIILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBIH IJIEKTPUUYECKUHN 3apsii MpPH peIIeHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSAMOJIMHEWHOE JBI)KEHHE, CBOOOJHOE TMaJeHHe Ted,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(OXJIaKJIeHNUN ), TEIJIOBOE paBHOBECHE, MCIIapeHNe, KOHACH AN, TUIaBJIeHNe, KPUCTAJUIN3AIINA,
KHUIIEHUE, BJIaKHOCTh BO3JlyXa, MOBBIIICHUE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXIy IapamMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCHOJb3ys (M3MUECKHe BETUYMHBI: KOOpJIWHATA,
yTh, MEpEeMEeLIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tela, KHMHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IUHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBKEHUS MOJIEKYJ, CPEJHEKBaIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHUS U EAUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME AAHHYI (U3UUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJISL, MOTEHIMAN, Pa3sHOCTh TMOTEHIHAIOB; TMpPU OMUCAHUH MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE TPOIECCHl W SIBICHUS, HMCIONB3Ys (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKO0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (GOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMIOJHATh JKCIEPUMEHTHl 10 HUCCIECTOBAHUIO (PU3NYECKUX SIBICHHI U TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYAOBaHNUS, TPOBOAUTD OMBIT H (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, TMPU 3ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH PE3YIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENIbCKOW UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallh3a yCIOBUS 3a/1a4l BHIOMPATh (PU3UIECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIEC 3a/1auM: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUYMBYIO IIETIOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIaJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(PHU3HKOB B pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIIBHBIX POJIEH, IIIaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiarTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHMH, B NPAKTHYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOI'0 Ipa IIPH pelIeHnn (U3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CpPel) M AJIEKTPOMArHUTHBIE SIBJIEHHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO MoJisd, cuia Ammepa, cwia JlopeHna, MHIYKTUBHOCTD
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, MPHU ONHUCAHWUU IMPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HA4YECHUS U



SIMHHIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYHHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
npuHOMOBE:  3akoH OMa, 3aKOHBI IIOCIEIOBAaTEIBbHOTO W IAPaUICIBHOTO  COCTUHEHUS
NPOBOAHUKOB, 3akoH JDkoyms—JIeHma, 3akoH SIEKTPOMArHUTHOM WHAYKIWH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I ¢oTodddexra, 3aKOH COXpPAHEHUS DHEPrUH, 3aKOH
COXpaHEHHs] HUMITYyJIbCa, 3aKOH COXPAaHEHMS ODJICKTPHUYECKOTO 3apsiia, 3aKOH COXpaHEHHS
MacCOBOTO YHCIA, MOCTYNaThl bopa, 3aKOH pajMOaKTUBHOTO pacmajga, HpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPRKEHHUE W YCIIOBHS (TpaHHUIIBL,
00jacTH) IPUMEHUMOCTH;

OIIpEICTIATh HANpaBJICHUE BEKTOpAa MHIYKIMM MarHUTHOTO MOJS IPOBOJHUKA C TOKOM,
cuisl AMniepa u cuibl Jlopenna;

CTPOWTH M ONHCHIBATh H300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI I10 HCCICAOBAHUIO (PU3MUECKUX SBICHUH W TIPOLECCOB C
UCIIOJIb30BAHUEM  MPSIMBIX M KOCBEHHBIX HW3MEPEHHMH: TpU 3TOM  (OpMYIHPOBATH
npoOiemMy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPHMEHTa, COOUpaTh YCTAaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOUTH ONBIT H (DOPMYIHPOBATH BHIBOIHI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTHMAJIBHBI CHOCOO HM3MEPEHHS M HCIOJIB30BaTh HM3BECTHBIE METOJBI OLCHKH
HOTPEITHOCTEH U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIE/IOBaHMS;

coOmoiaTh TMpaBmia 0€301acHOr0 Tpyda TPU TPOBEICHUH HCCIEAOBAaHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIENIOBATENILCKOM W TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nveckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHSI 3a7a4i BHIOMpATh (U3NIECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUNICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIpHOW HMH(OpMAIUM, MOJYYEHHOM W3 Pa3MTUYHBIX HMCTOYHHMKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPH OOpaIeHUH ¢ TPHOOpaMH U TEXHUUECKUMU YCTPOUCTBAMHU, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2.MEXAHUKA
bubmuoreka [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Auaniia https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no paszneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI 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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznea 4.9JIEKTPOANMHAMUKA

24

4.1 DNeKTpocTaTuKa

49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B
' PasIMYHBIX Cpeaax

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazpen 1.9JIEKTPOANHAMUKA
MaruauTtHoe nosjie. DJIeKTpOMarHuTHas bubmmorexa [IOK
11 11 1 2
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJEKTPOMarHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

31 OcHOBBI cielaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4 KBAHTOBAS ®U3BUKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmorexa LIOK

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



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

bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen §.OBOB1[[AIO[[[EE INOBTOPEHMUE

61 OfoSumonce nosropere ‘ g imedsoo U TALGOTe
Hroro no pasneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
N KoJunyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypcbl
) — .
I Haywe meroms nossanmin 1 borer LIOK
7 8 04.09.2023  https://m.eds00.ru/ff0c32e2
OKPY’KaloIIero MUpa
Ponb 1 mecTo husuku B
(hopMUPOBaHHHM COBPEMEHHOMU bubnnoreka [JOK
2 . 1
HAY4YHOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEIbHOCTH JIIOIeH
MexaHuueckoe TBUKEHHE.
O
, | oo s |
g + HIepeMetl ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpeHHe. Bxoanas
JTUarHocThyeckas padora.
4 PaBHOMEpHOE IIPAIMOJIMHEWHOE 1 bubnuoreka [IOK
JBIKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE IPSIMOIMHENHOE 1 bubnnorexka [JOK
JBIKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majeHue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MAaIEHUS https://m.edsoo.ru/ff0c39cc
T e warepmnoti owano | 1 Bumorer LIOK
P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [IpuHUKIT OTHOCUTENBHOCTH 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lanunes. MuepuuanbHble CUCTEMBI
otcyeta. [lepBbiit 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun

bubmuorexa [JOK

o CYTICPHOSHILIH CIL BTOpOHugaKOH https://m.edsoo.ru/ff0c3be8
HreroTona nist MaTepuanbHOM TOUKU

10 Tperuii 3akon Herotona st bu6mmoreka [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMHUpPHOro TsaroreHus. Cuia

11 TSDKCCTH. HeII))Ba;I KOCMHUYECKas Bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHust. Cuiia COpoTUBIIEHUS IPU bubnnorexa [HOK
IIBUKEHUU TEJIA B KUAIKOCTA WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpalaTelibHOE

14 JIBUKEHHE a0COTIOTHO TBEPAOTO bu6mmoreka [JOK
tena. MomeHT cuitbl. [lmedo cuiibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHsT TBEPIOTO Tela
NMnynsc MmaTepralbHONW TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. bubnunoreka [JOK
Wmmynse cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
HUMITYJTbCa. P€akTUBHOE JIBIKECHHE
PaGota u MOIITHOCTH CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK

MaTepuaabHOW ToUukH. Teopema 00
M3MEHEHUU KMHETUYECKOW DHEPIUU

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

IToTrenumanpHas SHEPTHUsL.
IToTeHumanpHas 3HEPIrUs yupyro
ne(popMHUPOBaHHON NPY/KUHBI.
IloTenumanpHas 3Heprus rena
BOJIN3H IOBEPXHOCTHU 3eMIIU

ITorennuanbHbIe U
HEIOTEHIMAIbHBIE CHITBI. CBS3b
paboThl HEMOTCHITUATBHBIX CHUJI C
H3MEHEHHEM MEeXaHMYSCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXAHUYECKOU SHEPTUU

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI
C U3MECHEHUEM MEXaHUYECKOMH
SHEPIuu Telia Ha puMepe
PaCTSKEHUS PE3UHOBOTO KI'yTa»

KonrponbHas pabota no reme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOIN
Teopun. bpoyHOBCKOE JBUKEHUE.

Huddyszus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep ABUKECHUS U
B3aMOJEUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
YKUAJIKOCTEN U TBEPIBIX TEIl

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosHHas ABoraapo



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TernnoBoe paBHOBECHE.

24 Temneparypa u e€ u3mepeHue.
[lIxana temnepatyp Llenbcus

o5 Uneansusiii raz B MKT. OcHoBHOE bubmuoreka [JOK
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TemiepaTypa Kak Mepa

26 cpeaHel KHHETUYECKON SHEPIUHU bubmuorexa [JOK
JBHDKCHUSI MOJICKYJ1. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Jlaboparopuas pabota

28 «HMccienoBanne 3aBUCUMOCTH
MeXy apaMeTpaMu COCTOSHUS
Pa3peKEeHHOTO Ta3a
H3onporiecchl B neanbHOM rase u bubnuorexa [JOK

29
uX rpaduyeckoe npeIcTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJINHAMHYECKON CUCTEMBI U

30 CroCcOObI €€ U3MEHEHUS. bubnuotexa [JOK
KonudecTBo TemioTsl U paboTa. https://m.edso0.ru/ff0c5952
BnyTtpennss sHeprus
OJTHOATOMHOTO UJEaIbHOI0 ra3a

31 Buns Terutonepenaun bubmorexa [JOK

https://m.edsoo.ru/ff0c5¢36

VY nenpHas TEMIOEMKOCTD BEIIECTBA.

32 KonnuecTBo TennoTsl npu bubnuoreka [IOK

Teruionepenade. AanadbaTHbIA
rporecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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

IlepBbIil 3aKOH TEPMOAVHAMUKHU U

bubmuorexa [JOK

33 €ro MpUMEHEHHE K U30IpoIieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTs Tpo1ieccoB B
34 npnpg):[e. Bropoit zaIIjOH Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunmun nevicrBus u KI1/] bu6mmoreka [IOK
TEIUIOBOM MAIlIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJI
37 DKOoJIOTUYEeCKHE TPOOIEMBI
TETUIODHEPTETUKH
O6o0maromuii ypok
38 «MOJII:KyJII;JIIpHa;}IIP ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbHas pabota no teme
39 «MOJ‘IpeKyJ'I}IpHZH ¢uzuka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [JOK
Vcnapenuie u KumeHune https://m.edsoo.ru/ff0c63b6
AOGCOIOTHAS M OTHOCUTENIbHAS
41 BJIAKHOCTh BO3/1yXa. HachlleHHbIN bubmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramumueckne u
amopdHbIe Tena. AHU3OTPOIHS
42 CBO;I)E;B KpUCTAJUIOB. }KI/IpL[KI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE
MaTepraIbl
43 [InaBnenue u KpucTauIA3anus. bub6nuorexa [IOK

VY aenpHas TEmIoTa IJIaBICHUS.

https://m.edsoo.ru/ff0c6708



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
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

Cybnumarust

44 YpaBHeHME TEIUIOBOro OajlaHca bubmmorexa [IOK
BHEHUE TEIUIOBOT H
p https://m.eds00.ru/ffoc6820
6 .O 7
o | oo S
A A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
. [IpoBoaHUKH, I[I/IG)JI;KTpI/IKI/I u Bu6morexa LIOK
MOJYIIPOBOIHUKA. 3aKOH
YHPOBOA https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs IJICKTPUICCKOTO 3apsiaa
“ Esap;Mzn;f;CTeBHe 3?2511;03. 3a§:H ) Butmorexa LOK
J0HA. TOYEUHBIN DIIEKTPUIECKUI
Y p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanps:k€HHOCTB 3JIEKTPUUECKOTO
48 nosist. [IpuHnmn cynepno3uuuu bubnnorexa [HOK
AJIEKTPUUECKUX TOJICH. JInHuM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
o | e —
’ tai. https://m.edsoo0.ru/ff0c6f00
IOTEHI[NATIOB
I1
50 | onexrpocrammicoxommone, BuGiorera LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTD
bu6mmoreka [IOK
51 S é .K
JICKTPOCMIKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
35 .
o | oo ocor
A pa. p https://m.edsoo.ru/ff0c72c0
3apsOKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHnas pabora "M3mepenue



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

AIEKTPOEMKOCTH KOHAeHcaTopa'

54

[TpuHIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amnmapara, CTpyHHOTO MPUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.
3azemIIeHHE AIIEKTPONPUOOPOB

55

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHEHHE
poBOAHUKOB. JIaboparopHas
pabora «/3y4eHHE CMEIIAHHOTO
COCIMHEHUS PE3UCTOPOBY

(ucnonp30BaHUE 0OOPYAOBAHUS
HOTP)

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

57

PaboTa 1 MomHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3akon OMa 1st OJTHOM
(3aMKHYTOM) 2JIEKTPUUECKOM IIETIH.
Kopotkoe 3ambikaHue.
JlabopaTtopHas pabota «3mepenue
OJIC ucTouyHMKA TOKA U €TO
BHYTPEHHETO COMPOTUBICHUS
(ucnonp30BaHUE 0OOPYIOBAHUS
LHOTP)

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpOHHAs IPOBOJAUMOCTD
TBEPIBIX METAIIOB. 3aBUCUMOCTh

59 COIPOTHUBIICHUSI METAJLIOB OT
temieparypbl. CBEpXIpOBOIMMOCTh

60 DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs
U IIPUMECHAas IPOBOJIUMOCTb. bubmumoreka [IOK

61 .
CaoiicTBa p—N-miepexoa. https://m.edsoo.ru/ff0c84ae
[TomympoBOTHUKOBBIE TPHUOOPEI
DIEeKTpUYECKHU TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOJIUTOB. bubnnoreka [JOK

62
DIEKTPOTUTHYCCKAS TUCCOIMAITUS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKHUM TOK B raszax.

63 CamocCTOsITeIbHBIN U bubmuorexa [JOK
HECaMOCTOSITEIbHBIN pa3psill. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DneKkTpudeckue npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnunoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok bubnmnorexa [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme

66 «9nektpocraruka. [locTosTHHBIN bubnmuotexa [JOK

3neKTpudecKkuil ToK. Toku B
Pa3IMYHBIX CPEaAX»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

IIpomexxyrounas arrecranus 3a bubmumorexa [IOK
67 1
kypc 10 Kiacca. https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O6o0maromnmii 1 bubmumoreka [IOK
ypok o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThI padoTshI pecypchl
[TocTostHHBIE MATHUTHI U UX
1 B3auMoJieicTBUE. MarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHuTHOM MHTyKIIUH. 04.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MaruauTtHoe 1nose NpoBOJHUKA C
5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmoelicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padora «M3yueHue
3 MarHIETHoll?o noiﬂ KaTYHJKI/Iy: 1 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
eiCTBHE MarHUTHOTO TIOJISI HAa
4 prBoz[HI/IK ¢ TokoM. Cuita Amnepa. 1 bubmorexa IOK
https://m.edsoo.ru/ff0c9ac0
Pemenue 3anau.
JlelicTBME MAarHUTHOTO TIOJIS Ha
5 JBUKYLTYIOCS 3apsSyKEHHYIO 1 bubnnoreka [JOK
vactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DNIeKTpOMarHuTHasT WHTYKITHSI.
IToTOoK BEKTOpAa MarHUTHOU
6 nHaykiuu. DJ1C nHaykiuu. 3akoH 1

JJIEKTPOMATrHUTHON UHAYKIUU
®dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHas pabota
«MccnemoBanue sBJICHUS
3JIEKTPOMArHUTHON WHIYKIIUN

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

NuaykTuBHOCTH. SIBIEHUE
camounaykiuu. 3/C
CaMOMHIYKIUHU. DHEPrust
MarHUTHOTO TOJISI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

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

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHbIX YaCTHILI,
MHAYKIIMOHHAs 11eYb

10

O6o06maromuii ypok «MarautHoe
nosie. DJIEKTpOMarHuTHas

UHIYKIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

11

12

13

KonTposnbHas padbora no teme
«MaruuTtHoe 1oe.
3J'I€KTpOMaFHI/ITHa$[ HHIAYKIOHA»

CBo06oiHbIE MEXaHUYECKHE
KosneOaHus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuil rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rpy3a»

14

KonebarenbHpIil KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHHUS B HI€ATEHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHUS
MEXy MEXaHUUYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

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

15

16

17

18

19

20

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOATEITFHOM KOHTYpE

[TpencraBienue o 3aTyxaroImux
KosieOaHusX. BoIHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHycongaibHbIN IepeEMEHHBIN
TOK. MOIIIHOCTh NIEPEMEHHOTO TOKA.
AMIUTUTYHOE U JEHCTBYIOIIEE
3HA4YEHHUE CUJIBI TOKA U HATIPSYKEHUS

Tpancdopmarop. [Ipoussozactso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, JINHUH AJIeKTponepeaady

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KynbTypa ncnosib3oBanus
3JIEKTPO3HEPIUU B TOBCEAHEBHOM
JKU3HU

Mexanudeckue BOJIHBI, YCJIOBUA
pacnpocrpanenus. [lepuog.

21 CKOpOCTh pacpoCTpaHCHHUS U Bu6mnorexa LIOK
https://m.edsoo.ru/ffOcca54
JuiHa BosiHbL. [lonepeunsie u
MPOJIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 CBoﬁcha U CKOPOCTb. LHKaJ;a bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpencTs
cBs3u. Paguonoxanus
o5 KonTponbnas padora «Konedanus bubnnoreka [JOK
Y BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
TodeuHbIi KCTOYHHK cBeTa. JIydu https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI
27 OT;)aX(eHI/Iﬂ cera. [loctpoenue bubmmoreia LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paXeHH B MJIOCKOM 3epKaje
[Ipenomnenue creta. [TonHoe BuGmiorexa LIOK
28 BHYTPEHHEE OTPAKEHUE.

[IpenenbHblid yroma moaHoro

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

BHYTPEHHETO OTPaKEHUs

29

30

JlaGopaTtopHas paborta «M3mepeHue
1oKa3arteJssi MPEeIOMIICHHS CTEKIIa

JIunzel. [Toctpoenue n3obpakeHuit

B JIuH3€e. POpMyJia TOHKOM JIMH3BI.
VYBenuueHue NUH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

31

JlaboparopHas paboTa
«Hccnenosanue cBONUCTB
M300paKeHH B TUH3aX)
(ucmonb3oBaHue 000PYAOBAHUS
LIOTP)

32

Hucnepcus ceeta. CIIOXKHBIN COCTaB
6enoro cBera. Llet. JJaboparopras
pabora «Habmonenne nucrepcuu
CBETa»

33

WnTepdepennus ceera. Audpakius
ceta. [ludppaknuonHas pemeéTka

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ced22

34

35

[ToriepeyHOCTh CBETOBBIX BOJIH.
ITonsapusanus cera
OnTuueckue mpuOOpsl U
YCTPOMCTBA U YCIOBUS UX
6€3011acCHOr0 MPUMEHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

I'panuubl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cnennantbHON TEOPUU
OTHOCHUTEIBHOCTH

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

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpPAIICHUC NJINHBI

OHeprus U UMITYJIbC
pensTuBUCTCKOM yacTuubl. CBS3b

bubmuorexa [JOK

38
MaccChl C SHEPTUCH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
K 0 O .
3 Ocrionst crewramoft tcoput bimorera LIOK
B P https://m.eds00.ru/ffOcf6f0
OTHOCUTEIIEHOCTH)
40 ®otonbl. Dopmyna [1nanka. bubnuorexa [IOK
DHeprusi 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
o | o,
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
o | S omeberm S
A ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodpdexra
13| Tesenenn Somreonon ssiorene bitnorera LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPAKTUYECKOEe MPUMEHEHHE!
44
dboTorneMeHT, POTOIATUHK,
CoNTHe4Has OaTapesi, CBETOUO/T
45 Pemenue 3anay o teme bubmuorexa [JOK
«21eMeHThI KBAHTOBOH ONTHKM) https://m.edsoo.ru/ff0d0302
M T .0
onenb atoma ToMcoHa. OnBITHI BuGmiorexa LIOK
46 Pezepdopna o paccesauro a-

yactull. [Inanerapnas moaeins

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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aToMa

47

48

49

50

[Tocrynarsr bopa

Wznyuenue u norjuoiieHne GOTOHOB
IIPU [epexX0/ie aTOMa C OJTHOTO
YPOBHS SHEPTUU Ha Apyroi. Bubl
CIIEKTPOB

BoaHOBEIE CBOMCTBA YAaCTHII.
Bounbl ne bpoiins.
KopnyckynsapHo-BOJIHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYX/ICHHOE U3JTy4CHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIpEe/ICNICHUIO COCTaBa
PaZMOaKTUBHOTO U3TYYCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3ny4deHus. Bnusnue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Hzotomel. Anbda-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnajn. ['amma-uzinydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI31U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. S nepHbii
peaktop. [Ipo6iempl, IEPCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI AIEPHOM
HSHEPTreTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIOJICHUS 1 PETUCTPaLUU
3JIeMEHTapHbIX yacTuil. Kpyrisrit
cton «DyHIaMeHTalIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nIeCcKoil KAapTHHBI MUPa»

Bun 3sé3nnoro neba. Co3se3nus,
SIpKHE 3BE3bI, TIAHETHI, UX
BuauMoe asmxeHue. ConHeuHas
cHcTeMa

Conuue. ConHeuHast akTUBHOCTb.
Nctounuk sueprun CoJiHila v 3BE311

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

57

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
nocJieIoBaTeIbHOCTH. BHyTpeHHee
ctpoenue 3B€311. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKIACHUU
n 3BoJiroruy ContHIa 1 3BE31

58

Mineunsiii [Iyte — Hama
lNanmakxTtuka. [Tonoxxenune n
neuxenne ConHna B ["anakTuke.
I'anaktuku. YE€pHbIE OBIPHI B Apax
raJIaKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydenue.
MertaranakTuka

60

Hepemennsie nmpoGiembl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH

61

62

63

KoHnTtposbHas pabota «J1eMEHTHI
ACTPOHOMHMH U aCTPOPUIUKI»

O6o06matomuii ypok. Pons dhuzuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyelIoBeKa

HroroBas arrecTarus 3a Kypc
CpeHEeH MIKOJIBI.

64

Ob6o6maromuii ypok. Poib
¢du3nveckoit Teopun B
(OpMHPOBaHUY MPEICTABICHUH O
(u3nUecKoil KapTHHE MUpa

65

O6o6mmaromuii ypok. Mecrto
(bu3nUeCKOit KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUI O PUPOJIE

66

67

68

PesepBHBI ypok. MarHuTHOE 110JI€.
DNeKTpOMarHuTHas MHIAYKINS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIEUAJIBHON TEOpHUH
OTHOCHUTENIbHOCTH

Pesepnblii ypok. KBanrosas

¢du3uka. DeMeHThl aCTPOHOMHH U
acTpou3uKu

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






