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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha ypOBHE CpeAHEro o0IIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHS W KOHICHIMU MPENOJaBaHUsl Yy4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HaNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10-11 kmaccoB nmpu oOydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKKe YUYMTHIBAET HEOOXOAMMOCTb pealu3alid MEXIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE, METalpeAMETHbIe, IpeaMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUYEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpy»XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHATh HayYHbII METOJI TO3HAHUS NPH BBITIOJIHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (PM3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTUYECKUMU MpoOIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHEM



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

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GOopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucteMHO-IeATEIbHOCTHBINA MOJIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHMS U OCHameHus kabunera ¢usuku. Ilpu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadeCTBEHHBIX 3a1ad. Ilpu aTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/eioB. J[1s KauecTBEHHBIX 3a7a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIed >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEeJAMETOB €CTeCTBEHHO-HAYYHOro 1uKkia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHME (OPMHUPYETCSs B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTmwkenne 3TUX 1enel oOecrneyrBaeTcsl pelIeHHeM CIEAYIOMMX 3afad B Ipoliecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

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

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHHS pPAa3IMYHBIX 33Jad C SBHO 3a/JaHHON (u3myeckoit
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 OKPYKAIOUIYIO CPENY;

OBJIICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKIX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA yYpOBHE CpEIHEro OOIIETro 0Opa3oBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX 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 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (U3UUECKUX 3aKOHOB. [[pyHITMTT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHHe nepeMenieHul u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHOH TOUYKHA OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuueliHoe naBmxeHue. J[BH)keHHE MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJOMETp, JABUKEHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHne HepaBHOMEPHOTO JBUKEHHUSI C LENbIO OIpeIeJIeHHs] MTHOBEHHON CKOPOCTH.
HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a

MIOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABMKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



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

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokost. Kospdumument tperns. Cusia conpoTHBICHHS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE INPHUMEHEHHWE: IMOJIINUIIHUKY, [BUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

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 UMITyJbca Teja. 3aKOH COXpaHeHUsl UMIyJbca. PeakTuBHOE ABM)KEHHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

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

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
IpUMepe PacTSHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxenue. Juddysus. Xapaktep ABMKEHUS U B3aUMOJCHCTBUS YacCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIONINE JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopeins, HUTIOCTpUPYIOLIas IPUPOLY JaBJICHUs ra3a Ha CTEHKHU COCYya.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMJIOEMKOCTH BelecTBa. Koam4yecTBo TEIUIOTHI MPH TEIUIoNepeaaye.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIIBL JefCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

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

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/lyxa. HachlmeHHblil nap. YaenbHas TemioTa napooopa3oBaHUS.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TerioTa riasiaeHus. 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

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnenne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apal. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onekrpuueckoe mose. HanpskéHHocTh anexTpuueckoro mods. [lpuHumn cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PaGora cun osnektpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{udnekTpruieckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHUecKasl 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

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.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTHBIICHHUE. VY nensHoe COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

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

DNIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa J1st
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

DnexkTpuueckuil Tok B razax. CaMOCTOSITENbHBIM 1 HECAMOCTOATEIbHBINA pa3psaa. MoiaHuUsL.
ITna3zma.

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

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTD JTUO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISICTCS 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 TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOCKIHUU HA OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe IBMKEHUE B JKUBOM npupoje, 1uddysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

l'eoepaghus: BIaxxHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), IBUTATeNlb BHYTPEHHETO CropaHWs, NapoBas TypOwHa, OBITOBOU
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IlocTossHHBIE MarHuThel. B3auMomelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoIe.
Bekrop MarHUTHOM MHAYKUMHU. [IpUHIMN Cynepro3ULIMA MAarHUTHBIX NOJIeH. JIMNHUY MarHUTHOU
uHAyKuuU. KapTiHa TUHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1oJie IPOBOAHUKA C TOKOM. KapTWHa JMHHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBie NPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBeHME DIIEKTpOMAarHUTHOW MHAYKUMHU. [lOTOK BeKTOpa MarHMTHOM HHIYKIMH.
DIIEKTPOABMKYIIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABKYIIASI CHJIa CAMOUHYKIIUH.



OHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

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 MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCHUMOCTD 3JICKTPOIABUKYIIEH CHIIbI MHAYKIIMM 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.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHbIe MexaHMuYeckue KosebaHus. ['apmoHMueckue
kosebanus. Ilepumon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaroImux KojeOaHUsAX. BbIHYXIeHHbIE MeXaHHUECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepegaya U NOTpeOIEHUE BSIEKTPUUYECKOM HSHEPIUH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cCUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

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

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

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 I1eKmpomMacHuUmHbsle 60JIHbl

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pactpocTpaHEHUs
U januHa BoONHBL [lomepeunble W mponmosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JIyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AIEKTPOMATrHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHuueckue ycTpouWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBasl JIMATHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmonenue oTpakeHus U MPETOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, THTephepeHIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

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

[Ipenomnenne cBera. 3aKOHBI TMPEJIOMIICHHUS CBeTa. AOCONIOTHBIM  IOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNs] MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

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,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIbHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHMMOCTH KIJIACCMUYECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEeMEHU U COKPAIIICHUE JTHHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOW. DHEPrusi U UMITYJIbC
dboToHa.
OtkpeiTne u wuccienaoBanne (oroaddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dorosddexra. YpaBuenue DitHmreiina s Gpororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
CoJTHeYHas OaTapesi, CBETOUO/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 -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Boauel ae bpoitnsa. KopnyckyasipHO-BOJIHOBOW JTyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monuens omnbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
pamnoaktuBHOCTH. OnBITHI Pe3epdopaa mo onpeneneHnio coctaBa pafuoakKTUBHOTO H3ITydeHHSI.
CsoiicTBa anbda-, 6era-, raMma-u3inydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sjapa ['eiizenOepra—VBaHeHKo.
3apsn sinpa. MaccoBoe unciio siapa. M30Tomnsl.

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

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

Snepusle peakuuu. [lenenue u CUHTES AIEP.

Anepuwiii peaktop. TepmosiaepHblii cuHTe3. [IpoOiembl U THEpCHEKTHBBI  AAEPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

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

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

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

Conneynas cucrtema.

Counnie. ConHeuyHas akTUBHOCTh. Mcrounuk sHepruu ConHIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUSA 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 Xa0606ma. PaszOeranue ramaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJIENICHNUS TI0JI0KEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3]IUs
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 MesTeTbHOCTH YelOoBEeKa, pojib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopud B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TTOI00MS TPEYTOIBHUKOB, ONPEEICHNE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nexTpuyeckue SBICHUS B KUBOM MNpHUpoje, KojedaTelabHble BUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B KUBOW MPHUPOJE, NEHUCTBHE pPaJUalMK Ha >KUBHIC
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHANA DIEKTpOIEpeNad, T€HEPaToOp MEPEMEHHOTO TOKA, 3JICKTPOIABUIATEb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «®Pu3uka» Ha ypOBHE cpeAHero oOmero oobpazoBaHUs
(6a30BBIi YPOBEHB) TOKHO OOECTIEUUTD JOCTHKEHUE CISIYIOIIUX JTUYHOCTHBIX, METApeAMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJabTaThl OCBOEHUS ydeOHoro mnpeamera «@Pu3uKa» TOJDKHBI OTpPakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIUXCs PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3HULKEH JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, TO3UTUBHBIX BHYTPEHHHUX YOCXKIICHHH,
COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIINPEHNE KUZHEHHOTO
OIbITA U OIBITA JEATEIILHOCTH B MPOLIECCE PeATU3al OCHOBHBIX HAIIPABJICHUN BOCIUTATEIbHOM
JESITEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS:

cOPMHPOBAHHOCTh  TPAKIAAHCKON  MO3MIMHM  OOYYaroLIerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

IPUHITHE TPAJAULMOHHBIX OOIIEYEIOBEUECKUX T'YMAHUCTHUYECKUX U JAEMOKPAaTHUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpPECax TPa)JIaHCKOro OOLIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMO/ICHICTBOBATh C COLIMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKLMSIMU
Y Ha3HA4YEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH 1€ TEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTH)KEHUSIM POCCUMCKHUX YUEHBIX
B 00s1aCTH (PU3MKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OILIEHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIOYas 3CTETUKY HAay4YHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEPEC K pa3IMuHbIM chepam npoeccuoHaNbHON AESITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOl M TEXHUKOM, yMEHHME COBEepIlaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO W caM00oOpa3oBaHUIO B oOjacTu (pU3MKM Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHUE TJOOAIBHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHE JIEUCTBUI B OKPYKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS 1eeH
YCTOMUYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

paclIpeHHe OMbITa JAESTEIbHOCTH KOJOTNYECKOW HAPaBJIEHHOCTH Ha OCHOBE MMEIOLINXCS
3HaHWH Mo (HU3MKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
du3nUecKoil HayKu;

OCO3HAHHE LIEHHOCTH HAy4YHOW JEeSTEJbHOCTH, TOTOBHOCTh B MpoIlecce H3ydyeHUs (PpU3uKu
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATENbHOCTh HHANBHUIYAJIBLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENILHO  (DOPMYJTMPOBAaTh ¥ aKTyaIM3UPOBaTh TMPOOJEMy, paccMaTpuBarh o€
BCECTOPOHHE;

ONpEeNeNATh UEIU ACSITEIIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUU UX JTOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

pa3pabarbIBaTh IUIAH PEHICHHS MPOOIEMBI C YIETOM aHAN3a UMEIONUXCS MaTepUATbHBIX H
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBHE pE3YyJbTATOB LIEISAM,
OLICHUBATh PUCKHU MOCIIEICTBUI ESITEIILHOCTH;

KOOPJIMHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHSX pPEaJbHOr0, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBIIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3zoBble ucciieqoBaTe/bCKHE AeHCTBUSA !

BJIQ/IeTh HAYYHOW TEPMUHOIIOTHEH, KIIIOUEBBHIMU TMOHATHSAMH U MeTojamH (pusmdeckoin
HAyKH;

BIIJICTh HaBbIKAMU Y4YEOHO-MCCIIEIOBATEIbCKOM M TMPOEKTHON JAESITEIBHOCTH B 00J1acTH
(bu3KKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY IOWCKY METOJOB pEIICHUs 3aaa4y
buznYeCcKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BUJAMU JIEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €r0 HWHTEPIpPETallUu,
npeoOpa30BaHUI0 U MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCJIE MPU CO3/IaHUN
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
e€ pelIeHus, HaXOIUTh apTYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEPKIICHHM, 3aaBaTh MapaMeTphI
Y KpUTEPHUU PEIICHUS,

aHAJIM3UPOBAThH MOJYUYEHHBIE B XOJI€ PEIICHUS 3aJaud pe3yJbTaTbl, KPUTUUECKH OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHON NEATEILHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00IaCTh KU3HEACSITENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.



Patora ¢ undopmaunmeii:

BJIaACTb HABBIKAMH IIOJTYYCHUA I/IH(l)OpMaI_II/II/I (bI/IBI/I‘IeCKOI‘O COACPIKaHUA N3 HCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBJIATH IOUCK, aHaIM3, CHUCTEeMAaTH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

HCIIOJI30BATh CPCACTBA I/IH(l)OpMaLII/IOHHbIX 1 KOMMYHUKAIUOHHBIX TEXHOJIOTUH B peuicHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3allMOHHBIX 3a/Ja4 C COOJIOAeHHWEM TpeOOoBaHUI
SPrOHOMHUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI, PecypcocOepeKeHHs, MPaBOBbIX M ATHYECKHUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJIEPKAHMS B PA3IMYHBIX (opMarax ¢ yuy€ToM Ha3HAUYCHUS
uHpOpMALlUM M IEJIEBOM ayJUTOpUH, BHIOMpas ONTUMANbHYIO (OpMYy TPpPEACTAaBICHUS U
BU3YaIH3aI1H.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DINKTHBIX CUTYAllMi U CMAT4aTh KOH(IMKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM S3BIKOBBIX CPEIICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMaTUKy WU METOAbl COBMECTHBIX JIEHUCTBUN C yduy€TOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOMN JIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH IEHCTBUS
10 €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JEWCTBUM, pacHpeneisaTh polav ¢ Y4ETOM MHEHHU
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaTbl COBMECTHON pabOThI;

OLIEHUBATh KAUe€CTBO CBOET0 BKJIA/la U KaKJOI'0 yYaCTHMKA KOMaH/bl B OOIIUI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJlaraTb HOBBIE ITPOEKTHI, OLICHMBATh HJEU C IO3UMLUUU HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATH MIO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3JINYHBIX CUTYalUsAX, IPOSBIATD
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIATh TO3HABATENBHYIO JAEATEIBHOCTh B 00NAcCTH (PU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTAaBJISITh IUIAH PEUIEHUsS] PacYETHBIX M KayeCTBEHHBIX 3aad, IUIaH
BBITIOJTHEHUSI  MPAKTUYECKOW paboThl ¢  y4€TOM HMEIOLIUXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOYTEHNH;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JINYHBIX MPEANOUTECHUH;
JIeNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHUE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
croco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBIICHUIO APYIAUIIUN B 00JaCTH (PU3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEIILHON pedliekcnn Kak OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U
MBICJIUTEIIbHBIX MIPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B mpouecce moCTHXEHHS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI 1O (hU3MKE s
yYpOBHSL cpeaHero oOmiero oOpa3oBaHUs y OOYYaIOIIMXCS COBEPLICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoIaralonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUSl, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHHUS, BKIKOYAIOLIErO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJEHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K SMOIMOHAIBHBIM M3MEHEHUSM U MPOSBISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALlMM, BKJIKOYAKOLIEH CTPEMIICHHE K JOCTH)KCHMIO LEIM MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONMIEH CHOCOOHOCTh TMOHMMATh OSMOIMOHAIBHOE COCTOSIHUE JAPYTUX,
YUUTBIBaTh €r0 MPHU OCYLIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CIOCOOHOCTH BBICTpaMBaTh OTHOLIEHUSI C APYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

INMPEJIMETHBIE PE3YJIBTATHBI

K xonuy obyuenuss B 10 kjacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOLIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poiib U MecTo (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOMH
HAayYyHOW KapTUHBI MHpa, B Pa3BUTHUH COBPEMEHHON TEXHUKUM M TEXHOJOTHH, B IPAKTHYECKON
JNeITEeILHOCTH JIFOIEH;

YUUTHIBaTh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3MYECKUX MOJIeNel: MaTepralibHas TOUKa,
MHepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TENO, MICANbHBIA ra3, MOJIEIU CTPOEHUS
ra3oB, >KUJKOCTEH M TBEPIBIX TeN, TOUECUHBIH 3JEKTPUUECKUN 3aps]l MpH pelleHuH (HU3NUecKux
3a/1ay;

pacnio3HaBaTh (U3MUECKUE SBJIEHUS (IIPOLECChl) U OOBIACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYIIPHO-KMHETUYECKOM TEOPUM CTPOECHHS BEIIECTBA U DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE ABMKEHHE, CBOOOJHOE M IeHHUE Tell, IBUKEHHE
M0 OKPYXHOCTH, WHEPIUs, B3auMoaeucTeue tei, auddysus, OpoOyHOBCKOE IBMIKEHUE, CTPOCHHUE
KHUJIKOCTEH W TBEPHABIX TeJl, U3MEHEHHe 00bEMa Tea NMpU HarpeBaHUU (OXJIaKIEHUH), TEIIOBOE
paBHOBECHE, HCIApEHHE, KOHACHCALWA, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIIAXXHOCTh
BO3/yXa, INOBBIIIEHUE JABJIEHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUSA ra3a B U30IPOIIeccax, dJIEKTpU3alusl Tejl, B3auMOJICHCTBIE 3apsI0B;

OIMCHIBATh MEXaHUYECKOE ABMKEHUE, UCTIOIb3Ys (U3NYECKUE BEIMYNHBI: KOOPAUHATA, TYTh,
IepeMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJbC Tella, KUHETUYecKasl dHEprus,



MOTEHITMAbHAS JHEPrus, MeXaHWuyeckas paboTa, MeXaHW4YecKass MOIIHOCTh;, IPU OINHUCAHHUH
MPABUIILHO TPAKTOBATh (DM3MUECKUN CMBICI UCIIONIb3YEMBIX BETUYHH, UX 0003HAYCHUS U CTUHUIIBI,
HAXOJUTh (POPMYJIBI, CBA3BIBAIONINE NAaHHYIO PU3NICCKYIO BEIMYMHY C IPYTUMU BEIIMYUHAMM;

OTNHUCHIBATh HM3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBJICHUS, WCIIONb3YS
dbu3nYecKue BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeAHsas KUHETHYECKas DSHEpPrus
XAO0TUYECKOTO JIBIDKEHHUST MOJIGKYJ, CPEIHEKBAJpaTUYHAsT CKOPOCTh MOJICKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSAS HHEprus, padbora raza, Kod(Q(QUIMEHT MOJE3HOTO JEHCTBHS TEIIOBOTO
JIBUTATEJIS; TIPU ONMCAHUH MPABUIILHO TPAKTOBATh (PM3UYECKUN CMBICI UCITOIB3YEMBIX BEJTMYUH, UX
0003HAYCHHS U IUHUIIBI, HAXOIUTh (DOPMYJIbI, CBA3BIBAIONINE JAaHHYIO (PU3HUYECKYIO BETUYHHY C
JIPYTHMH BEITUIHHAM;

OMKCHIBATh M3YYCHHBIC JJICKTPUUYECKHUE CBONCTBA BEHIECTBA W DJICKTPUUYSCKUE SIBJICHUS
(mportecchl), UCTONB3Ys (U3MYECKUE BEIMYMHBI: AJICKTPUYCCKUN 3apsijl, SJIEKTPUUYECKOE IIoJIe,
HaIpsHKEHHOCTH TOJIs, MOTEHIIMAJ, PA3HOCTh MOTCHITUAIOB; MPH OIMMCAHWH MPABUILHO TPAKTOBATH
(U3HYECKU CMBICI HCIIOJIb3yEeMbIX BEIMYMH, MX 0003HAYCHHS W €AMHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (DU3HUCSCKYIO BEIMUUHY C APYTUMHU BETMYNHAMU;

aHAIM3UPOBATh (PU3MYECKHE NPOLECChl M SBICHUS, HUCHONB3YS (HU3MYECKHe 3aKOHBI H
NPUHIUIBL: 3aKOH BcemupHoro Ttsarotenus, |, |l u |1l 3akonpl HbloTOHA, 3aKOH COXpaHEHHUS
MEXaHHYECKON PHEPrHH, 3aKOH COXPAHCHHS WUMITYJIbCA, MPUHIUI CYIEPIIO3UIIUN CHJI, TIPUHITUT
paBHOMPABUS WHEPIHAIBHBIX CHUCTEM OTCUETA, MOJCKYJISIPHO-KHHETUYECKYI0 TCOPHIO CTPOCHHS
BEIIIECTBA, ra30BbIC 3aKOHBI, CBSA3b CPEAHEH KHHETUUECKOI YHEPTHH TEIJIOBOTO JBUKEHUS MOJIEKY
¢ a0COJIIOTHOM TeMIrepaTypoid, IEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUSI SJICKTPUUECKOTO
3apsima, 3akoH KynoHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKCHHUE U YCIOBHS (TpaHUIIbI, 0071aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHLMUIIBI JEHCTBHUS MalIuH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B TOBCEAHEBHON KHU3HU;

BBITIOJHATh OKCIIEPUMEHTHI 10 WCCICAOBAHHUIO (DM3MUSCKUX SIBICHUM W MPOIECCOB C
MCIIOJIb30BaHUEM TIPSMBIX U KOCBEHHBIX M3MEPEHUH, MPH 3TOM (HOPMYJIUPOBATH MPOoOIeMy/3anaqy
U TUMOTE3y Y4eOHOTO JKCIepuMEHTa, COOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO 000pYAOBaHUS,
MPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBOIBI,

OCYIIECTBIISATH MPSMBIC H KOCBEHHBIC U3MEPEHUS (DU3MUECKUX BEITUYHH, ITPH 3TOM BBIOMPATH
ONTHMAJIGHBIA CIIOCOO WM3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIC METOJBI OICHKH IOTPEITHOCTEH
U3MEPEHHUI;

UCCIIEIOBATh 3aBHCUMOCTH MEXAy (PU3NYECKMMH BETMYMHAMHU C UCTIOIB30BAaHUEM MPSMBIX
U3MEpPEHUI, TpPU STOM KOHCTPYHMPOBATH YCTAaHOBKY, (DHKCHpPOBATH pPE3yJabTaThl IOJYICHHOMN
3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHJIC TAOIUI] U rpaHUKOB, NENIaTh BHIBOJBI MO PE3yJIbTaTaM
HCCIICIOBAHMS;

coOnrofaTh mpaBwia O€30MacHOro TpyAa NpU TPOBEACHUHM HCCIEIOBaHHN B paMKax
y4eOHOr0  JKCIEepUMEHTa, Y4YeOHO-HCCICIOBATEIBCKOM H  MPOCKTHOHW  JCATENBHOCTH  C
WCIIOJIb30BaHUEM U3MEPHUTEILHBIX YCTPOHUCTB U JTAOOPATOPHOTO 000PYIOBAHUS;

peliaTh pacu€THbIC 3a7a9i C SIBHO 33JJaHHOW (U3NYECKOM MOJENbI0, UCTIONb3Ys (DU3HUYECKHe
3aKOHBI W TPHUHIIMIIBI, Ha OCHOBE aHalW3a YCIOBHS 3a/Jaydl BBIOMpPATh (U3UYECKYIO MOJIEIb,
BBIICTIATh (DM3MYCCKHE BEIUYMHBI W (DOPMYNBI, HEOOXOIUMBIC I e€ pemeHus, NPOBOJHUTH
pacuéThl U OIIEHUBATH PEATbHOCTD IMOJIYIEHHOTO 3HAYCHUS (DH3UYECKON BEITMUUHBI,

pemaTh KauyeCTBEHHBIE 3aJlayd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IEMOYKY
paccyXJIeHUl ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;



MCIIOJIb30BATh MPH PEUICHUH y4eOHBIX 33/a4 COBpPEMEHHbIE MH(POPMAIIMOHHbBIE TEXHOJIOTHUU
JUISL TIOMCKA, CTPYKTYPUPOBAHWS, HWHTEPIPETAMA ¥ TPEICTaBICHHUS Yy4eOHOW U HaydHO-
HOMYJSIPHON MH(OPMAIMH, TOTYYSHHOW U3 pa3IMYHBIX UCTOYHMKOB, KPUTUYECKH aHAIN3UPOBATH
MOJIy4aeMyro HH(POPMAIHIO;

MPUBOJIUTH MPHUMEPHl BKIAJa POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HAayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHUYECKHE 3HAHUS M0 (PU3MKE B MOBCETHEBHON JKU3HU JUIsI 00ECTIeUeHHS
0e30MacHOCTH MpHU OOpaLIeHUH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3JI0POBBS U COOJIIO/ICHUSI HOPM DKOJIOTHUYECKOTO MOBEACHUSI B OKpY KaroUleil cpee;

paboTaTh B TpylIe C BBHIMOJHEHUEM Pa3IHYHBIX COLMAIBHBIX POJEH, IIaHUPOBATh padoTy
TPYNIbI, pPalMOHAIBHO PACHpEneNaTh OO0f3aHHOCTH M IUIAHUPOBATh  JEATEIBHOCTH B
HECTaH/IAPTHBIX CHUTYaIUsX, a/IeKBaTHO OIICHUBATh BKJIAJ KaXXJOr0 M3 YYAaCTHUKOB TPYIIbl B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.

K xonmy obydenuss B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHH:

JEMOHCTPUPOBATh Ha MPUMEPaxX pPOJib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpPA, B PA3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJOTUH, B MPAKTHUECKOI
JeSITeTLHOCTH JIF0/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI MPUMCHCHHS HW3YYCHHBIX (U3MUYECKUX MOJCIEH: TOYCUHBIH
ANEKTPUYECKUH 3apsill, Tyd CBETa, TOUCUHBI UCTOYHHUK CBETA, siiepHasi MOJAENb aToMa, HyKJIOHHAs
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHny (pU3nuecKkux 3aaay;

pacnio3HaBaTh (U3MUYECKUE SBIICHUS (MIPOIECCHI) U OOBACHITHP MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN M KBAaHTOBOM (HM3MKH: DJIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEeHCTBUS TOKa, B3aMMOJACHCTBHE MAarHUTOB, JJICKTPOMArHUTHas
WHAYKINS, JEHCTBHE MAarHUTHOTO TIOJII HAa TNPOBOJHMK C TOKOM U JBHXKYIIMICS 3aps,
AIIEKTPOMArHUTHBIE KOJEeOaHWsI W BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpPaHEHUE CBETA, OTPa)KECHUE,
npejoMiieHue, WHTephepeHIys, IUpakuus ¢ TOJSpH3alUs CBETa, JUCHEPCHS CBETa,
dorornektpudeckuii 3dpdext (hotodrdhdext), cBeToBOE naBiIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U HICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OINMCHIBATh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DJIIEKTPHUECKUE, MArHUTHBIC, OINTHYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CpPEI) W AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCTIONB3Yysl (U3MUECKUE BEIMYUHBI: DJICKTPUYECKMH 3apsa], CHJIa TOKa, AIIEKTPUUYECKOE
HanpsDKeHUe, 3JeKTPUYECKOe CONPOTHUBIEHHE, Pa3HOCTh MOTEHLUANIOB, 3JEKTPOJBUKYILAs CHUIIA,
paboTta TOKa, WHIYKIHMS MarHUTHOTO TIONisi, cuia Awmmepa, cuia JlopeHma, WHIYKTHBHOCTB
KaTyIIKH, SHEPTUs DJJEKTPUYECKOrO0 M MAarHUTHOTO TIOJNEH, TMEepHOJ W YacToTa KoleOaHWi B
Koe0aTeIbHOM KOHTYpE, 3apsifi U CHjla TOKa B TPOIECCe TapMOHUYECKHX AIIEKTPOMArHUTHBIX
KonebaHui, (QOKYCHOE paccTOSHHWE U OINTHYecKas CHUia JIMH3bI, TpPU OMHCAHUU MPABUILHO
TPaKTOBaTh (PM3UUECKUI CMBICI HCIIOJB3YEMbIX BEJTMUNH, MX 0003HAYCHHUS U €IMHHUIIBI, YKa3bIBATh
(bopMyITBI, CBS3BIBAIOIINE TaHHYIO (U3UYECKYIO BEIMIHHY C APYTUMH BETHIYUHAMU;

OTHCHIBATh N3YUEHHBIE KBAHTOBBIE SIBJICHHS M MPOIIECCHI, UCTIONB3Ys (DU3NYECKHE BETUIHHBI:
CKOPOCTh DJIEKTPOMATHUTHBIX BOJH, JJMHA BOJHBI U YacTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA,
NEpUOJ TIOJTypaciiaja, DHEPTUs CBSI3M AaTOMHBIX si[ep, MPHU OMUCAHWW IPABHIBHO TPAKTOBATh
(U3NIECKUN CMBICIT MCIIOJIb3YEMbIX BEIHYMH, UX 0003HAYCHHS W SIUHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3WYECKYI0 BEIHMYHMHY C APYTMMHU BEIMYWHAMH, BBIYHUCIATH 3HAUYCHHE
bu3NYECKOI BETUYMHBL;



aHAJM3UpPOBaTh (U3NYECKHUE IPOLECCHl U SBICHMSA, HCHOIb3yd (PU3UUECKUE 3aKOHBl U
IMPUHIHUIIBI: 3aKOH OMa, 3aKOHBI MOCJICAOBATCIILHOI'O U MapalyICJIbHOI'0 COCAUHCHU A IPOBOJHUKOB,
3akoH JIxoymsa—JleHna, 3akOH JJIEKTPOMAarHUTHOM HMHIYKLUUH, 3aKOH IPSAMOJIMHEHHOTO
pacIpoOCTpaHEHMs CBETa, 3aKOHbI OTPA)KEHUS CBETAa, 3aKOHBI IPEJIOMIICHUS CBETa, ypaBHEHHE
OliHmreitHa Ui GoTtodddexra, 3aKOH COXpPAHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUsI MaCCOBOI'0 4YMca, MOCTyIaTsl bopa, 3akoH
pPaIMOaKTUBHOTO pacmajga, MpPU OSTOM pPa3IM4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPAXKEHUE U YCIOBUS (TPaHULbl, 00JIACTH) IPUMEHUMOCTH;

OIpesieNIATh HAIlPABJICHUE BEKTOPAa UHIYKLIIUU MAarHUTHOTO I10JIS IPOBOJIHUKA C TOKOM, CHIJIBI
Awmriepa u cuinbl JlopeHua;

CTPOMTH M ONHCHIBATh N300pakeHHE, CO3/1aBAeMOE INIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBINOJIHATh HKCHEPUMEHTHI 110 HUCCIEI0BAaHUIO (U3NYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM IPSAMBIX M KOCBEHHBIX M3MEPEHMMN: IpU 3TOM (OpPMYJIHPOBaTh MpodiieMy/3agady
U TUIOTe3y Y4eOHOTro SKCIepHMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pya0BaHUS,
IIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh IPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYMH, [IPU 3TOM BBHIOUPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHs M HUCMOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKHU IOIPELIHOCTEeH
U3MEPEHU;

ucciea0BaTb 3aBUCHMMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIMYHH C HCIIOJIb3OBAHHUEM IIPSAMBIX I/I3MepeHI/H\/JII
IpU 3TOM KOHCTPYUPOBATb YCTaHOBKY, (PUKCHpPOBATh pPe3yJbTAaThl IOJYYEHHON 3aBUCUMOCTH
(Gu3nUecKrX BEJIUYUH B BUJE TaOIUL] U TpaMKOB, AeTIaTh BIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHUS;

coOnrofarh mpaBwia O€30IaCHOrO TpyAa IpU NPOBEACHUM HCCIEIOBaHUM B paMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIICOBATENICKOH M MPOSKTHOH  JIEATENBHOCTH  C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYyAOBaHUS;

pelaTh pacu€THbIE 33aJjau C SBHO 3aJJaHHON (PU3NYECKON MOJEIBIO, UCIOb3Ys (PU3UUECKUe
3aKOHBI W TIPUHIMIIBI, Ha OCHOBC aHalin3a YCJIOBUA 3adda4u BI)I6I/IpaTI) (1)I/I3I/I'-I€CKYIO MOACIIb,
BBIIETATh (PU3HUECKHE BENUYMHBI U (OpPMYNbI, HEOOXOAUMBbIE ISl €€ pelIeHMs], MPOBOJIUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAaYeHUs (PU3NUECKOM BETMUUHBI;

pelaTe KAayeCTBEHHBIE 3aJa4yM: BBICTPaMBaTh JIOTMYECKHM HENPOTHUBOPEYMBYIO LEMOYKY
paccyXJIeHH ¢ OMOpo Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

HCIIOJIB30BAaTh MPHU PCUHICHUUA y‘l€6HBIX 3a1a4 COBPEMCHHBIC I/IH(l)OpMaIII/IOHHI)IG TEXHOJIOTUH
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HHTEpIpPETallMl U MpPeJCTaBIeHHUs Y4eOHOH M Hay4yHO-
HOMYJISPHON MH(OPMAIMK, MOTYYEeHHON U3 pa3IMYHBIX HUCTOYHHMKOB, KPUTUYECKH aHAIN3UPOBATh
MOJIy4aeMyto HH(POPMAIHIO;

OOBICHSTH MMPUHIUIIBI I[GﬁCTBI/ISI MallluH, HpI/I60p0B U TEXHHUYCCKUX yCTpOfICTB, pasiindaTtb
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BaHMs B TOBCETHEBHOM JKU3HU;

IOPUBOAUTH MPHUMEpPHI BKJIAJa POCCHUMCKUX M 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPETUYCCKUEC 3HAHUSA IO (1)I/I?>I/IKG B HOBC@JIHGBHOﬁ KHU3HU 114 oOecrneueHust
0€30MacHOCTH MU OOpAaIIeHUH C MpUOOpaMM M TEXHUYECKHMMM YCTPOHCTBAMH, JUISI COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaroIlei cpeje;

paboTaTh B TpyIIE C BHIIOJHEHHUEM DPA3JIMYHBIX COIMAIBHBIX POJeH, MIaHupOBaTh paboTy
TpyONbl, palMOHAIbHO pacHpeleNsiTh O0S3aHHOCTH U IUIAHUPOBaTh  JESATENbHOCTh B
HECTaHJAPTHBIX CHUTYalUsAX, aJE€KBaTHO OLICHMBATh BKJIAJ KaXXJOr0 M3 YYaCTHUKOB TIPYIIbl B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ) 2
VISHICA T METOAR HAYHHOTO TOSHAHMA https://m.edso00.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoreka [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAMHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuorexa [JOK

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

Hroro no pazgeny 4

Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 Dneme KBAaHTOBOM OITHK 6 bubmorexa LIOK

: JIEMEHTHI KBAHTOBOUW ONTUKHU

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

4.2 Crtpoenue aToma 4 bubmuorexa [JOK
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4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKH 7

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
61 Obobuiaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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ITOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KoumnuecTBo yacos JJIeKTPOHHBbIE Hcnoab3oBanue
Ne| Tema ypoka K I Hdara uu(ppoBbIe o0opynoBaHust
n/n Beero P PP syuenus | o6pasoatennubre uenTpa «Touka
pecypcesl pocTta»
®usuka — Hayka o npupoze. Hayunsie metozsl bubnuorexa [JOK
1 MO3HAHUS OKPYKAKOUIEro Mupa 1 https://m.edsoo.ru/ff0c32e2
Poub 1 MecTo ¢u3nku B GOpMHPOBAHUHT
2 | COBPEMEHHOI HAYYHOU KapTUHBI MUPA, B 1 Bubsmorexa IIOK
NPAKTHUECKOH AeATETBHOCTH JTHoJeH https://m.edsoo.ru/ff0c33e6
Mexanuueckoe 1BukeHue. OTHOCUTEIbHOCTD Bu6miorexa IIOK
CKOPOCTb, YCKOpEHHUE 8
bu6mmoreka [JOK
4 | PaBHOMEpHOE MPSIMOJIMHEHHOE JIBUKEHUE 1 https://m.edsoo.ru/ff0c362
0
. bu6mmoreka [JOK
) PaBHOYCKOpEHHOE MPSIMOIMHENHOE IBHKECHUE 1 hitps://m.eds00.ru/ff0c372e
CBobomHOe masienne. Y CKopeHue CBOOOTHOTO bu6mmoreka [JOK
6 MaJieHus 1 https://m.edsoo.ru/ff0c39cc
KpuBonunerinoe npmxenue. /[Bmxenue bubmuorexa [JOK
[ MaTepUaIbHOU TOYKHU IO OKPYKHOCTH 1 https://m.edsoo.ru/ffOc3ada
[Ipuanun otHOCcHUTENBHOCTH [ anumnes.
8 | Vimepumanbuble cuctembl oTcueTa. IlepBblii 3aK0H 1 brbmorexa LIOK

Hrrotona

https://m.edsoo.ru/ffOc3be8
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Macca tena. Cuna. [Ipuniun cynepno3uiuu

bu6mmoreka [JOK

9 cuit. Bropoii 3akon Herotona st
MATEpHATLHOM TOYKY https://m.edsoo.ru/ffOc3be8

10 | Tperwii 3akon HproTOHA [7I1 MarepUaIbHBIX bubmuorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOoTeHUs. Cuiia TSKECTH. bubnuorexa [JOK

11 HepBa;[ KOCMHYECKAsI CKOPOCTH https://m.edsoo.ru/ff0c3d0

0
bu6mmoreka [IOK

12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena https:/m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenus. Cumna

13 | COMPOTHBIEHUS TIPH JBHKEHUHU TENA B bubmorexa IIOK
KHIKOCTH MM Ta3e https://m.edsoo.ru/ff0c3f76
[TocTynarenpHOE U BpallareabHOE ABUKEHUE
a0ComoTHO TBEPAOTO TeNa. MOMEHT CHIIBL. Bu6aunorexa [JOK

14 | Mneuo crmbi. Venosus paBHOBECHS TBEPIOTO https://m.edso0.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI Bubmmoreka [JOK

15 MaTepPIaJILHBIX TOYCK. HMHyﬂBC CHUJIBI. 3aKOH https//medsooru/ff0C43d
COXpaHEHUs UMITYJIbca. PeakTUBHOE IBIKEHUE 6
PaGora u momHOCTh cumbl. Kunetuueckas sHeprus Bub6nuoreka [JOK

16 | MarepuasibHOI ToukH. Teopema 00 M3MEHEHUHU https://m.eds00.ru/ff0c450

KMHETUYECKOW SHEPTUH

2
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ITorenumanesHas 3ueprus. lloreHunanbHas
SHEPrus ynpyro neGopMUpOBAHHON MPYKUHBI.
[MoTennmansHas YHEpPrus TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbIE U HEMOTEHLMAIbHBIE CUIIBL. CBA3b
pabOThl HENOTEHIUAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPIHH CUCTEMBI TEJI. 3AKOH
COXPAHEHUsI MEXaHUYECKON IHEPTUU

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

19

JlaboparopHnas pabota «lccrnenoBanue CBSI3U
paboThI CHIIBI C U3MEHEHHEM MEXaHUYECKOM
SHEPruU Tella Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

O6opynoBaHue u3
KoMIUIeKTa Touku
Pocta

20

KonTponsHas pabora no teme «KnnemaTtuka.
Jlnnamuika. 3aKOHBI COXPAaHEHHSI B MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b?
4

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.
BbpoyHnoBckoe nBuxenue. Auddys3us

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTrep ABUKEHUS U B3aUMOJICHCTBUS YaCTHIL
BelecTBa. MOJenu CTPOCHUS ra30B, )KUAKOCTEH U
TBEPIBIX TEN

23

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosinHast ABorazapo

24

TermmoBoe paBHOBecue. Temneparypa u e€
usmepenue. lllkana remneparyp Llenscus

25

Nneanbusiii ra3 B MKT. OcHOBHOE ypaBHEHHE
MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde
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AOGcomoTHas TemrepaTypa Kak Mepa cpeiHei

26 | KHHETUYECKON SHEPTUU JBUKEHUS MOJICKYIL. Bubmorexa HOK
. https://m.edsoo.ru/ff0c511e
VYpaBaenue MenpeneeBa-Knanelipona
27 | 3akoH JlanbToHa. ["'a30BbIC 3aKOHBI
JIaboparopnas pabora «Hccnenopanue OGopyIoBanHe 13
28 | 3aBUCHUMOCTH MEXIy ITapaMeTpaMH COCTOSHHUS koMIuiekTa Touku
Ppa3peKECHHOI0 ra3a» Pocra
N3omnporniecchl B nacaIbHOM Ta3e U UX bubmuoreka [JOK
29 rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3Heprus TepMOAMHAMUYECKOU
N bubmuoreka [JOK
CUCTEMBI U CTIOCOOBI €€ U3MEHEHHS.
30 https://m.edsoo.ru/ff0c595
KonunuectBo Temnotel u padota. BHyTpeHHss 2
SHEPTHUS OJJHOATOMHOTO UJICATHLHOTO Ta3a
bu6mmoreka [JOK
31 | Bunet Tentonepeatu https://m.edso0.ru/ffoc5¢c36
VnenbHas TEINIOEMKOCTh BEIIECTBA.
32 | KonnuecTBo TEMI0THI IpH TEILIONEpEIaye. Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
AnuabaTtHBIi poriecc
IlepBeIil 3aKOH TEPMOAUHAMHUKH U €70 bubmuorexa [JOK
33 IIPUMEHEHNE K HU30IIpolieccaM https://m.edsoo.ru/ffOc5efc
HeobpatumocTs mporieccoB B mpupoae. Bropoit bubnmnoreka [JOK
34 | 3aK0H TepMOJMHAMHUKH https://m.edsoo.ru/ff0c623
0
3 . . bubnuorexa [IOK
5 | [Ipunnun aevicteus u KI1J[ TermmoBoit MammHbI https://m.edso0.ru/ff0c600a
36 | Luxu Kapno u ero KI1J]
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DKOJIOTHYECKHUE HpO6J’ICMBI TCIINIOOHEPTCTUKHU

38

Ob6o6maromuii ypok «MonekyisipHas (Gu3nka.
OCHOBBI TEPMOANHAMUK

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c693
8

39

KonTtponbHas padora no teme «MomnekynsipHas
¢u3uka. OCHOBBI TEPMOIHMHAMUKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

[MapooOpa3zoBanue u KoHACH CaNMs. Mcnapenue u

bubmuorexa [JOK

40 | kunenue https://m.edso0.ru/ff0c63b
6
AOcooTHAs U OTHOCUTEIbHAS BIIAKHOCTH bubmuoreka [JOK
41 | posmyxa. HachlmeHHsli map https://m.edsoo.ru/ff0c64d
8
Teépnoe Teno. Kpucraminueckue u amoppHsbie
42 | Tena. AHM30TPONHUS CBOMCTB KPUCTAJIJIOB. bubnnorexa LIOK
https://m.edso0.ru/ff0c65f0
Kunkue kpuctamisl. CoBpeMEHHBIE MaTEPUATIBI
IInaBnenue u Kkpucramuusanus. Y AejbHas TEIIOTa bubnuorexa [JOK
43 | mnapnenus. Cybnumanus https://m.edso0.ru/ff0c670
8
bu6mmoreka [IOK
44 | YpaBHeHUE TEII0BOro OamaHca https://m.edso00.ru/ff0c682
0
DnekTpusalus Tenu. DIeKTpuueckuit 3apsa. Jsa but6mmorexa [{OK
45 BHUJA 3JIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOTHUKH, TUATIEKTPUKH H
46 | TOIYIIPOBOJIHHMKH. 3aKOH COXPaHEHUS Bubmorexa IIOK

QJICKTPHUYCCKOI'0 3apsaa

https://m.edsoo.ru/ffOcébcc
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B3aumoneiictBue 3apsaoB. 3akoH Kynona.

bubmuoreka [JOK

47 .
ToueuHbIi IEKTPHUECKUIT 3apsiy https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB IEKTPUYECKOTO MOJIA.

48 | TIpMHIUI CYNepHO3HUINK SIEKTPUYECKHUX Bubsmorexa IIOK
nosteit. JIMHUH HANPSKEHHOCTH https://m.edsoo.ru/ff0c6df2

49 PaGota cuit 31eKTpoCTaTHueCcKOro moJsl. bubnuorexa [JOK
[Morennumain. Pa3HOCTH MOTEHI[HMAIOB https://m.edso0.ru/ff0c6f00
[IpoBOIHUKY U AUDIIEKTPUKH B

50 | 2JEKTpOCTaTUYECKOM moJie. JuanekTpuueckas bubnnorexa LIOK

https://m.edsoo.ru/ff0c7018

MIPOHUIIAEMOCTh

51 . K bu6mmoreka [IOK
JNEKTpOSMKOCTE. KoHnencaTop https://m.edsoo.ru/ff0c7126

52 DNEeKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOPA. bubnuotexa [JOK
DHeprus 3apsHKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ffoc72c0
JlabGoparopnas pabota "M3mepenue OGopynoBanue 13

93 | HIeKTpoEMKOCTH KOHeHcaTopa' KomriekTa Touku

Pocra

IIprHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAJIBLHOIO armapara,

54 CTPYWHOTO MPUHTEPA. DNEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE DIEKTPOIIPHOOPOB
DJIEKTPUYECKUI TOK, YCIIOBHS €T0

- cymiectBoBanus. [loctosHHbIN TOK. CHita TOKa.

Hanpspxenue. Conporusnenue. 3akoH Oma st
y4yacTKa Lenu
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[TocnenoBarensHOE, NapaieIbHOE, CMELIAHHOE
COeIMHEHUE MPOBOAHUKOB. JlabopaTopHas pabora

bubmuoreka [JOK

O6opynoBaHue u3

56 «M3yyeHune CMEIIAHHOTO COCIMHCHMUS 05 https://m.edsoo.ru/ffoc74f0 ;OMHHGKTa Torc
PE3UCTOPOB ocTa
PaboTa ¥ MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuoreka [JOK
37 | 3akon Jlxoyns-Jlenma gttps://m.edsoo.ru/ff0c783
3axoH OMa 715 IOJTHOM (3aMKHYTOM)
aneKTpudeckoi nenu. Koporkoe 3aMmblkanue. O6opynoBanHe 13
5g | JlaGoparopHas padora «M3mepenne DIC 05 | bnomiorexa [IOK commexTa Todxi
MCTOYHMKA TOKA U €r0 BHYTPEHHET0 https://m.edsoo.ru/ff0c7ae0 Pocta
COTIPOTHBIICHUS
DneKTpOHHAs MPOBOJUMOCTH TBEPIBIX
- METaJIJIOB. 3aBUCUMOCTD COTIPOTHUBIICHUS
METAIIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOUMOCTb
60 DneKTpuueckuii Tok B Bakyyme. CBoiicTBa
AIEKTPOHHBIX MMYyYKOB
[TonynmpoBogHUKH, UX COOCTBEHHAS U
61 | TpHUMeCHas MpoBOAUMOCTh. CBOWCTBA Pp— bubmiorexa IIOK
nnepexofa. [ToxynpoBoAHUKOBBIE IPUOOPHI https://m.edsoo.ru/ff0c84ae
DNEeKTPUUECKH TOK B paCTBOpax M pacrjiaBax
62 | DIEKTPOIMTOB. DJIEKTPOIUTUYECKAS bubmiorexa IIOK
JHCCOLHAIIA. DIEKTPOTH3 https://m.edsoo.ru/ff0c82bal
DneKkTpudecknuil TOK B razax. CaMOCTOSTETHHBIN U
. bu6mmoreka [JOK
63 | HecaMOCTOATENbHBIN pa3psaa. MomHuUS.

ITna3zma

https://m.edsoo.ru/ff0c84ae
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DJeKkTpudecKre mMpudoOphl U yCTPOICTBA U UX

bubmuorexa [JOK

64 | mpakTH4eckoe nmpuMeHenue. [IpaBuna TeXHUKH 1 )

6C30MACHOCTIH https://m.edsoo.ru/ff0c86fc
. bubmuoreka [JOK

65 | O6o6maronmii ypok « 3JEeKTPOAMHAMUKAY 1 https://m.edsoo.ru/ff0csshe
KonTtponsHas pabora o Teme
«Qnekrpocraruka. [TocTosHHBIHI Bu6morexa IIOK

66 ANEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX 1 https://m.edsoo.ru/ff0c8asa
cpemax»
PesepBHeiit ypok. KonTpoipHas pabora 1o teme bubnnoreka [JOK

67 "DeKTpoMHaMuKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHblil ypok. O6001a0muiA ypok mo TeMmam bu6mmoreka [JOK

68 10 xnacca 1 https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE Hcnonb3oBanue
No Nara uudposbie 000opya0oBaHuUsA
- Tema ypoka nenrpa «Touka
u/n yp Beero | Kop H3yvenHs o0pasoBaTebHbIE pOCTiIl)»
Ip.p pecypcenl

[TocTosiHHBIE MATHUTHI M UX B3aUMO/ICHCTBHUE.

MarnauTHOe noJsie. Bektop MarHuTHoOM bubnuorexa [HOK
1 1

WHIYKIUH. https://m.edso00.ru/ff0c9778

JIvHUM MarHUTHOW MHIYKIUU

MarauTtHoe 1ose MpoBOJHUKA C TOKOM. OTBIT bubnmnoreka [HOK
2 Dpcrena. BzaumoeiicTBre POBOAHUKOB C 1 https://m.edsoo.ru/ff0c98fe

TOKOM

JlabopaTtopHas paborta «3yueHue bubnmnoreka [JOK
3 MAarHUTHOTO TOJII KaTyIIKH C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe

JleficTBHE€ MarHUTHOTO TOJIL HA MPOBOJIHUK C

TOKOM. Eufs 1IOK

nonmoTexa
4 Cuna Ammnepa. JIaboparopnas pabota 1 1
p Up PHAAP https://m.edsoo.ru/ff0c9ac0

«MccnenoBanue neHCTBUS TOCTOSSHHOTO

MarfHiTa Ha paMKy C TOKOM»

JleficTBHE€ MarHUTHOTO TOJI HA JBUXKYIILYIOCS
5 3apspkeHHyto yactully. Cuna Jlopenna. Pabota 1 bu6muoreka [JOK

CHUJIBI
Jlopenua

https://m.edsoo.ru/ff0c9df4
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DnekTpoMarHuTHas HHAyKIms. [ToTok BekTopa
MarHuTHON MHAYKUUK. D]C nmHaIyKunu. 3aKoH
AJICKTPOMArHUTHON MHAYKIIMK Dapanes

Jlaboparopnas pabota «Vccienoanue
SABJICHU S BHGKTpOMaFHHTHOﬁ HHIAYKIUW>

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunyktuBHOCTS. SIBIIEHME
camonnaykiuu. 3J1C caMonHIyKIuK.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubnnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue YCTPOﬁCTBa Hu Ux
INIPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTEI,
QJICKTPOMArutThl, SJICKTPOABHUIATCIIb,
YCKOPUTECIIN IJIECMCHTAPHBIX YaCTHUII,
HWHAYKIUOHHAS 11€Yb

10

O6o6maromuit ypok «MarauTHoe mosie.
DIeKTPOMAarHUTHAS WHIYKITUS

bubnuoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabota nmo teme «MarHutHoe
ToJie.
SHGKTPOMaFHI/ITHaSI UHAYKIOUS»

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

12

CB00OOIHBIE MEXaHUYECKHE KOTCOAHH.
I"apmonnueckue konebanus. YpaBHEHHE
rapMoHHUYECKUX Konebanwuii. [IpeBpamieHue
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MATBIX KOJIeOaHUIA
rpys3a Ha HUTH OT OAJIMHBI HUTU U MAaCChbI
rpy3a»
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KoneGarenbublii koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B

14 | MJeaTbHOM KojebaTelbHOM KOHTYPE. Bubmmorexa IIOK
AHAIIOTHS. MESK/Ty MEXAHHUECKHMH 1 https://m.edsoo.ru/ff0ch820
ANEKTPOMArHUTHBIMH KOJeOaHUIMU
®opmyna TomcoHna. 3akOH COXpaHEHUS bubnmoreka [JOK

15 SHEPTUH B UJICAJIbHOM KOJIe0aTeTbHOM https://m.edsoo.ru/ffOch9c4
KOHTYpE
[IpencraBienue o 3aTyXarOUIMX KOJIeOaHUSIX.

16 BI)IHy)KI[eHHI)Ie MEXaHUYCCKUC Bbuoauorekxa HOK
koJsieOanms. Pe3onanc. BI)IHY)KIIGHHI)IG https://m.edsoo.ru/ffOchbh86
AJIEKTPOMArHUTHBIE KOJICOaHMs
[lepemennsblit Tok. CHUHYCOUAIBHBIN

17 nepeMeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bu6nuoreka [IOK
TOKa. AMIIJIMTYTHOE U JEHCTBYIOIIIEE https://m.edsoo.ru/ffOchd34
3HAQYEHHE CUJIbI TOKA M HaIPSHKEHUS

18 Tpauchopmarop. [IpousBoacTso, nepenava u
noTpedlieHne NEKTPUIECKON IHEPTHH
VY CeTpoiCTBO U MPAKTUUECKOE TPUMEHEHUE

19 AJEKTPUUYECKOTO 3BOHKA, T€HEepaTopa brbmiorexa LIOK
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay https://m.edsoo.ru/ff0cc324
DKOJOTMYEeCKUE PUCKH TTPU
MIPOU3BOJICTBE IEKTPOIHEPTUU.

20 Kynberypa ncnonb3oBanus

QJICKTPOSHEPTHU B MOBCEIHEBHOM
KHU3HHU
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Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJIHBI
3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3ByKa. bubnmnoreka HOK

22 Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnmnoreka HOK

23 ckopocTs. [lIkana 351eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
[TpuHIUIIBI PAAMOCBSI3U U TEICBUICHHUS.

24 PazButue cpeacts cBsa3u. Pagnonokanms

25 K 5 Kone6 bubmnoreka IIOK

OHTpoJIbHAs paboTta «KonebaHust U BOIHBI» https://m.eds00.ru/ffocc6ts

[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA B

26 OJIHOPOJIHOM cpejie. ToueuHbIil HCTOYHUK bubnmnoreka [JOK
CBeTa. https://m.edsoo.ru/ff0cd350
JIyu cBera

”7 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubmuotexa [JOK
[TocTpoeHue H300pakeHHl B IIOCKOM 3€pKalle https:/m.edsoo.ru/ff0cd4e0
IIpenomnenue cera. [lonmHoe BHyTpeHHEE

28 oTpaxkeHue. [IpenenbHbIi yron mogHoro Brbmiorexa [IOK
BHYTPEHHEr0 OTPAKEHHs https://m.edsoo.ru/ffOcd7f6
JlabopaTtopHas pabota «3mepenue bubnmoreka [JOK

29 I10Ka3aTelist IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a

30 JIunssl. [Toctpoenue n3o0paxeHuit B TUH3E. bu6muoreka [JOK

®opmyJia TOHKOM JIUH3bL. Y BEJIMYEHUE JTUH3BI

https://m.edsoo.ru/ffOcddle
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Jlaboparopuas pabota «Vccienoanue

31 CBOWCTB M300paXCHUN B TMH3AX)»
Jucnepcus cera. CoKHBINA COCTaB OEJIOT0
32 ceera. [[Ber. JlabopaTopHas pabora
«HabnroeHue aucnepcuu cBeTay
Hutepdhepennus cpera. udpakius ceera. bubnuorexa [HOK
33 JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeuHocTh CBETOBBIX BOJH. [lomsipu3arus bu6mmorexa [IOK
cBeTa https://m.edsoo.ru/ff0cf02e
OnTuueckue MpruOOPHI U yCTPOMCTBA U
35 yCIJI0BUS UX 0€3011aCHOI0 IPUMEHEHUS
['paHuLIBI IPUMEHUMOCTH KJIACCUYECKOU bubmuotexa [JOK
36 MEXaHUKH. https://m.edsoo.ru/ffOcf862
[Tocrynarsl crienuanbHON TEOPUU
OTHOCUTETBHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. bubnmnoreka [JOK
37 3ame]IeHre BpEMEHU U COKpallleHUe JJINHBI https://m.edsoo.ru/ffOcfad2
OHeprus ¥ UMIYJIbC PETATUBUCTCKON
38 | yactuisl. CBS3b MacChl C SHEPIHEN U bubmiorexa [IOK
MIMITYTbCOM. DHEPTHS TIOKOS https://m.edsoo.ru/ffOcfc68
KonTponbnas padota «Ontuka. OCHOBBI bubmmoreka [JOK
39 CHELNAJIbHON TEOPUU OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
10 ®otonbl. opmyna [1nanka. DHeprus n bubmuoreka [JOK

HUMITYJTBC (POTOHA

https://m.edsoo.ru/ffOcfel6
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OTtkpsiTHE U HccaenoBanue Gorodddekra.

bu6nmoreka [IOK

41 OnbIThI https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akonbl portorddekra. YpaBHeHHE bubnmoreka [JOK

42 OiiamrTeHa 11 pororddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuia» Gotodddexra
JaBnenue cBera. Onbithl [1. H. JIeGenena. bubnnoreka IIOK

43 XuMUUeCKOe NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoucTBa u
MIPAKTUIECKOE TPUMCHCHHE:

44
¢dorosnemenT, GpoTogaTUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
Pemenue 3amau mo teMe «DI€MEHTEI bubnnoreka IIOK

45 KBaHTOBOW OMNTHKHW) https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. OnbiTel Pezepdopna bubnmnoreka [JOK

46 0 paccessHuo o-vactuil. [ImanerapHas mouens https://m.edsoo.ru/ff0d091a
aToma

47 bubmmorexa [JOK
Hocrynarst Bopa https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomieHue GOTOHOB MPU

48 | mepexoje aTomMa ¢ OJHOTO YPOBHS SHEPTUM Ha Bubnuorexa [IOK
NpyTOii. BUIIB CTIEKTPOB https://m.edsoo.ru/ff0dOafa
BomaoBrule cBolicTBa yacTuil. BoiHEI e

49 | Bpoiins. KoprycKynsipHO-BOJIHOBOI JTyau3M. Bubnmorexa [IOK
CrIoHTaHHOE ¥ BBIHY)KJICHHOE U3TyUCHHE https://m.edsoo.ru/ff0d0ca8
OTKpbITHE paUOaKTUBHOCTU. OMBITHI

50 | Pesepdopna no onpenenenuio cocrasa brbnmorexa IOK

PaaOaKTUBHOI'O U3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2
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51

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
Brnusinue paguoakTHBHOCTH HA KUBBIC
OpTraHHU3MBI

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TONBI.
Anwapacna. DNeKTPOHHBIN U
MO3UTPOHHBIN OeTapacnan. ['amma-
U3JIy4yeHue

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

53

DHeprus CBA3M HYKJIOHOB B sijipe. SlnepHbie
peakuuu. SnepHblii peakrop. [Ipodiemst,
IIEPCIEKTHUBBI, YKOJIOTHYECKHUE ACTIEKTHI
SIIEPHOM YHEPTETUKH

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbie YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOICHUS U
perucTpanum daeMeHTapHbIX yacTull. Kpyribrit
CTOJ

«DyHIaMeHTaIbHbIE B3aUMOJCHCTBUS.
EnuncTBO m3nueckoil KapTUHBI MUPay

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€3nHoro He6a. Co3Besnus, sipKue
3BE3/IbI, JIAHETHI, UX BUJUMOE JIBUKEHUE.
Conneynas cucrema

56

Comune. CoHeyHas akTUBHOCTE. MICTOUHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 LI ITTaBHOI IMOCIIE0BATEIILHOCTH.
Bnyrtpennee ctpoenune 38€31. COBpeMEHHbIE
MIPEACTABJICHHS O IPOUCXOKIACHUHN 1
spomrornu CoHIIa U 3BE3.
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58

Muneunsiit [Iyte — Hama ['anakruka.
[Tonoxxenue u nBuxenue Connua B ['anakTuke.
lNanmakTuku.

UYEpHble AbIPHI B s1pax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

Kontponbnas padota «2JI€MEHTBl aCTPOHOMUU
1 aCTPOPUUKI

62

Oo6o06maromuit ypox. Ponb husuku u
ACTPOHOMUHU B S3KOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COITTATEHON M DTUYECKOM
chepax IeAaTeTbHOCTH YeJIOBEKa

63

O606matomuii ypok. Ponb u Mecto pusuku u
ACTPOHOMHU B COBPEMEHHOM HAay4YHOUN
KapTHHE MHpa

64

O6o06maromuit ypok. Poib puznueckoit
Teopuu B pOpMUPOBAHUH NIPEICTABICHUN
0 (pU3MUECKOIN KapTHHE MUpa

65

O6o06matomuii ypok. Mecrto pusnueckoit
KapTUHBI MUpPa B 001LIEM STy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPEICTaBICHUI O
pupoje

66

PesepBHbIil ypok. MarautHoe mnoie.
ONEKTPOMAarHuTHAs NHIYKIHS




PesepBHblii ypok. OnTika. OCHOBBI
67 CIELMAIbHOM TEOpUU OTHOCUTEIBLHOCTU 1

Pesepnsrii ypok. KBantoBas ¢usuka. bubnmoreka [JOK
68 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 1 https://m.edsoo.ru/ff0d1784
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

. O®usuka, 10 xracc/ Msxumes ['.4., byxosues b.b., Corckuit H.H. mox penakuueii
[MapdenTtreBoit H.A., AkunonepHoe o01mecTBo «M31aTenbcTBO
«IIpocsemenue»

i ®usuka, 11 kmacc/ Msakumes I'.JI., byxosnes b.b., Hapyrua B.M. mopa penakmwueii
[TapdenTreBoit H.A., AkunonepHoe o01mecTBo «M31aTenbcTBO
«IIpocsemenue»

PeivkeBnyALIl. 3agaunuk no ¢pusuke 10-11 kmacesr M. «/Ipoda» 2013

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. I'.4. Makumes, B.5. Byxosues, B.M. Uapyrun «®usuka 11 kmace» M.
[Ipocsemenue 2014r

2. PrivkeBudA. I1. 3anaunvk no ¢usukel0-11 kmaccer M. «JIpoda» 2013 3. I'pomuesa O.
U., KoutpoabHble U camocTosTenbHble padoThl 0 dusuke 11 k.. M. «Dk3amen», 2014.

4. Mapon A .E. ®usuka. KontponsHsie padotst 10-11 knace M.
«[Ipocseutenue» 2005

5. Kupuk JL.A. « ®usuka 10 caMoCTOATENBHBIE U KOHTPOIIbHBIE PaboThI» M.,
«Hnekca» 2010

6. Mskumes I'.5., BbyxoBue B.M., Couxuii H.H. «®uszuka 10 xmacc» M. Ilpocseuienue
2013r
[Tporpamma kypca ¢pusuku ans 10—11 knaccos. bazoBerit ypoBens (aBTop I'.51. Msikuiies)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

-http://fcior.edu.ru/ «®enepaiabHblii HEHTP HHPOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB»
(PLIOP)

-http://school-collection.edu.ru/ «Emunas  komnekuus UUPPOBBIX  00pa30BaTENbHBIX
pecypcoB»
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