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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CPEIHETO OOIIero 00pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
benepanbHOi pabGoueil mporpamMMbl BOCHUTAHHMA M KOHLENIMM IPENojaBaHUsl yuyeOHOro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTUHBI Mupa oOydaronmuxcs 10—11 kimaccoB npu oOydeHun ux ¢Gu3nKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk miIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHbIM
pe3yibTataM OOY4YeHHs, a TAKK€ YYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXIIPEIMETHbBIX
cBsizell (DU3UKU C €CTEeCTBEHHO-HAy4YHbIMM YYEOHBIMH IpeaMeTaMu. B Hell ompenenstorcs
OCHOBHBIE IIEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3MKe BKIIOYAET:

e [UIAHUpYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpEMETHBIE PE3YJIbTATh M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHus.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYyXarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHWe U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTMl B cdepe DSHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIeI0BaHUM.

B ocHOBY Kypca ¢u3uKH A1 ypOBHS CpeHEro o0Iero oopa3oBaHus MOJIOKEH Psifl UIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCeX pas3fesioB (DU3HMKHU, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca Gpu3nKu 00beMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanys npeanogaraeT UCMIob30BaHUE T'yMaHUTAPHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKHUMHU TPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBALIEHHBIX 3KOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
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TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMHU Kypca (M3WKH Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
SBIISIOTCS (u3uueckue Teopuu ((HOpMHUPOBAHHME MPEACTABICHUNA O CTPYKTYpe HOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJE, TPaHUIAaX MPUMEHUMOCTH TEOPHil, JJIsl OMHUCAaHUsl €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0/] B Kypce (DU3MKU pealin3yeTcs MPEexXIe BCETro 3a CUéT
OpraHHu3aIy IKCIEPUMEHTAIBHON NEesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3MKM — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI (POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTOpHBIX pabOT, KOTOpPhIE B MporpamMme Mo (pusnke OOBEAUHEHBI B OOLIMN CIHCOK
YUEHUYECKUX IMPaKTHUYECKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1adopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
mpolecca UCXo/I1 U3 0COOCHHOCTEH TIaHMPOBAHUS U OCHAIeHUs kabunera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W IIOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bbonbiioe BHUMaHKE YyAENSETCS PELICHUI0 Pacu€THBIX M KadeCTBEHHBIX 3an1ad. [Ipu saTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KakK W3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIIOTCSL 3aJjaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’KaloIIel XKu3HHU, TpeOyromue BhIOOpa (DU3WYECKONW MOJENTH Il CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1O (U3MKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanioHHOE 000py/I0BaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHON JOCTaTOUYHOCTH M 00ECHeuMBaeT IMOCTAHOBKY MEPEUUCIEHHBIX B MIpOrpamMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI KCCIEIOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHHYECKHX MPAaKTHYECKUX padoT ¢dopMupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LU(POBBIX 1aOOpaTOPHil.

OCHOBHBIMU 1IENISIMU U3Y4YeHUs GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HaydyHOMY H3YyYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHUA U (opMHUpOBaHUE
UCCIIEIOBATEIBCKOTO OTHOILIEHHS K OKPY)KAIOILINM SIBIICHHSIM;
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(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;

dopmupoBaHUEe yMEHHI OOBSICHSATD SBJICHUS C UCIIOJIb30BaHHEM (DU3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

¢dopmMHpoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTrokeHre 3TUX Melel o0ecreYrBaeTcsl PEelICHHEM CICAYIONIMX 3a7ad B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PHU3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

(dopMUpOBaHHE YMEHUN MPUMEHATh TEOPETUUYECKHE 3HAHUA i1 OOBSICHEHUS
busznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUECKUX pELICHHH B
MOBCEHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pPEHICHHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CaMOCTOSTENIbHOE CO3JaHue (PHU3UUYEeCKOU
MOJIEIIN, aJICKBATHON YCIIOBHSM 3a]1a4H;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBENEHUS (PUINUYECKUX
HKCIEPUMEHTOB, aHalu3a W  HUHTEepIpeTauud  UHGOpMALMU,  ONpeAeTeHUs
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YyJIbTaTa;

CO3JJaHUE YCIIOBUM JUIS Pa3BUTHS YMEHHM IPOEKTHO-UCCIIEN0BATEIbCKOW, TBOPUYECKOU
JIeATEeTbHOCTH.

Ha usyuenue ¢usuku (0a30BbII ypoBEHB) Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHUA
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEH/IOBAaHHBIM, YYHUTEh JellaeT BBHIOOpP MpOBeIeHHS 1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.
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COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupozge. Haydynsle MeToabl IO3HaHUS OKpysKarowmero mupa. Pois
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSL.

Ponp u mecro ¢u3uku B (OpMHUPOBAHMHM COBPEMEHHOW HayyHOW KapTUHBI MHUpa, B
MPAKTUYECKOHN JEITeIbHOCTH JIIOICH.

Jlemoncmpayuu

AHaoroBsie ¥ MU(PPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M YCKOpPEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NEPEMELICHHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHu4yeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHWE: CHUIOMETp, IBUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenue aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHne ycKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OTPEETICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIEIOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS TeJa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.
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Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoil 3akoH HerooToHa st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [711 MaTepUalibHbIX TOYEK.
3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHHUs U cuiia TpeHus nokos. Koaddumuent tpenus. Cuiaa conpoTUBIIEHUS
IIPU JIBUKEHUM TEJa B XKUAKOCTU WM rase.
[ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.
MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. [lnedo cumnel. YcnoBus paBHOBecHs
TBEPJIOTO TENA.
TexHuueckue YCTpOHCTBA M MPAKTUYECKOE NPUMEHEHUE: MOJIIMITHUKY, JIBUXKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.
Jlemoncmpayuu
SIBneHue nuepuuu.
CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.
Bropoii 3akon HeroTona.
U3zmepenue cui.
CroxxeHue Cuil.
3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiH.
HeBecomocts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHHH.
CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.
VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi
N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.
HccnenoBanyre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAKOIIMX B IPY)XKMHE M PE3UNHOBOM
oOpasiie, oT ux aedopMaruu.
HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.
Tema 3. 3akoHbl cCOXpaHeHUsn 8 MEXAHUKE
Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUEK. IMITyIbC CHITBI U
W3MEHEHHNE UMITYyJIbCa Tela. 3aKOH COXPAaHEHUS UMITYJbca. PEeakTHBHOE ABM)KEHNE.
Pabora cuibl. MOIIHOCTD CHIIBI.
Kunernyeckass sHeprus maTtepuanbHONW TOYKH. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHH.
[TorennmanbHas sHeprud. IloTeHnManbHas SHEPTUs yIPYro AeGOpMUPOBAHHOMN MPYKUHBI.
[ToreHunanbHas 3HepPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.
[ToreHunanbHble M HEMOTEHIMAIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.
VYrpyrue u Heynpyrue CTOIKHOBEHUS.
TexHu4eckne ycTpOMCTBA M INPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
MACTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE IBHKEHUE.
[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
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H3ydeHue aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanne CBsi3M pabOTHI CHJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
[IpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3zgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BenlecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[TocrossuHast ABorazpo.

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

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JBMKEeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporecchl B uacaibHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'padudeckoe mpeacTaBieHre U30MPOIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, OKa3bIBAIOIIME IJUCKPETHOE CTPOCHHE BeliecTBa, Qororpaduud  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopnens onsira IlITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mogens, HILTIOCTPUPYIOIIAast IPUPOTY TABJICHUS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS HI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/IyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonmdecTBo TermoTel U paboTa. BHyTpeHHssI S5HEpTUsi 0THOATOMHOTO
WJCANBHOIO ra3a. Busl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEII0EMKOCTH BelecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONepeaaye.

[Tonsitue 06 anmmabatHoM mporecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
MEPBOIro 3aKOHA TEPMOAMHAMUKHY K H30mpoleccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPO1IeCCOB B IPUPO/IC.

Tennobie MamuHbL. [IpuHIUIBL KeHCTBUS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TerUIoBbIX MamuHax. KoadduimenT nonesnoro aeictBus terwioBoi Mamuubl. [{ukn Kapao u
ero Kod(hPUIUEHT MOJIE3HOTO NEUCTBHUS. DKOJOTUYECKHIE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JIBUTATENb BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOUIHHHUK, KOHTUITUOHED.
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Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe s>(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpeHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnsie cocmosanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEJIbHAS BJIAXKHOCTH BO31ayxa. HackleHHbId nap. Y aenpHast TEIioTa napooopa3oBaHusl.
3aBUCHUMOCTB TEMIIEpPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.

Kunkue xpucrtamubl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYUCHU A COBPCMCHHBIX MaTrcepuraioB, B TOM HHUCJIIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsiaoB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

BszaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHuun cynepnosunuu
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mois. [lorennman. Pa3HOCT  MOTEHIIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DneKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne yCTpoMCTBA M MPAKTHYECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.
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DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX TEL.

[TpOoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DneKTpocTaTH4ecKast 3allluTa.

JIM3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U IU3JIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHNE TPOBOAHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DIIEKTPOABUKYILAs CHJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHask IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

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

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHas MPOBOAUMOCTh MOIYNPOBOJHUKOB.
CaoiicTBa p—Nn-nepexoaa. [lomynpoBoHUKOBbBIE TPUOOPBHI.

ONeKTpUYecCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM M HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHu4yecKkne YCTPOWCTBA M TMPAKTHYECKOE MPUMEHEHHE: aMIIEPMETpP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3IUCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapPsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMmeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3JAeKTpoABMKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenne  3IEKTPOABMKYILIEH CHJIBI HCTOYHHMKA TOKA W €r0  BHYTPEHHErO
CONPOTHUBIICHUS.
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Habmroienue snexkrpomnusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C Y4ETOM
COACPIKATCIIbHBIX MCKIIPEAMCTHBIX CBsI3ell C KypCaMu MAaTCMaTUuKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHH, juHeWHas ¢yHKOUs, mnapadona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHI'CHC, OCHOBHOC TPUI'OHOMCTPHUYCCKOC TOXACCTBO, BCKTOPbI H HUX IMPOCKIHMU HaA OCHU
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUWKEHHE B KHUBOU mpupone, nuddysus, ocMoc, TemI000MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBAa TBEPHABIX TeJ, >KUIKOCTEH W Ta30B, SJICKTPUUECKUE
CBOICTBa METAJJIOB, SJIEKTPOJIUTHYECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eoepaghus: BTaxxHOCTH BO3lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHne IBMKEHUI C UCTIOIB30BAHUEM MEXAaHH3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKK, HCIOJIb30BAHME 3aKOHA COXpaHEHHUs WMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTUU MMOJTYYCHHA COBPCMCHHBIX MAaTCpUaioB, B TOM YHUCIIC
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKass  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
3IIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.

11 KJIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
BekTop marHuTHOM MHAyKIMH. [I[pyHIMN Cyriepno3niuy MarHUTHBIX NOJIEH. JIMHUKA MarHUTHON
uHayKuuu. KapTuHa aMHUi MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpoBOJHMKA ¢ TOKOM. KapThHa NMHMII MHIYKIIMM MAarHUTHOIO MOJIS
JUTMHHOTO TIPSIMOTO TMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHua, e€ MoOAynb W HampaBiieHHe. JIBWKeHHE 3apsHKEHHOM YacTULbl B
OJIHOPOJTHOM MarHuTHOM moje. PabGora cumsr JlopeHiia.

SBreHME DJIEKTPOMAarHUTHOW MHAYKIUU. [lOTOK BEKTOpa MarHUTHON HWHIYKIIMH.
DIEKTPOABUKYILASA CUJIA UHIYKIUU. 3aKOH 3JIEKTPOMarHuTHoW uuaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABUKYIAS CHUJIA HMHIAYKIUMHA B TMPOBOIAHHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenua.

NHayKTUBHOCTD. SIBI€HHE CAMOUMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.
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DHeprusi MarHuTHOTO MOJIsl KATYHIIKHA C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHuY MHIYKIUYA MarHUTHOTO TOJIS.

B3aumozeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHOM WHIYKITUH.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO TOJIs1 KaTYLIIKH C TOKOM.

Uccnenopanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMmMHbvle KO1eOAHU

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
konebanus. Ilepwon, dacrora, ammautyga u (asza konebanuil. I[IpyXMHHBIII MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHME TapMOHUYeCKuX KojebOanuil. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMHU U  DIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYECKUE KoeOaHusl.
Pe3onanc. BeiHy)€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUIECCKOW SHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TIPU TPOM3BOACTBE JJIEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojaeOaTenbHOU CUCTEMBI (MIPYKUHHBIM HIIM MaTeMaTHYeCKU
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.
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CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcumiorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa U HAOpPsDKEHUS OT BPEMEHM) AJIs
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IeNM U3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumMHbsle 60JIHbL

MexaHuuyeckue BOJHBI, ycaoBHs pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BonHbL [lomepeunble W mpononbHble BOJHBL. WHTepdepeHuus u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS M3Iy4eHHUS SJEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpeJoMJICHHE, moysipu3anus, audpakmus, uaTepdepenuns. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKaroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmtoienue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
Kosie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, TMpeIoMIICHHE,
noJsipuzaus, Tudpakuus, uHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHUE CBETa B OHOPOIHOMN cpefie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. ClnoxkHbIH coctaB 6eroro cera. L{Ber.
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CoOuparomiue M pacceuBaromue JuH3bl. ToHkass JsmH3a. DOKYyCHOE pacCTOsSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINUX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas onrtuka. Hurtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CJIOBUS
HaOJII0IEHUST MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHON KapTUHE OT JIByX CHUH(pa3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. Jludpakunmonnas pemérka. YciaoBue HAOMIOJACHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aICHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: OYKH, Jymna, (oToammnapar,
NPOCKIIMOHHBIN  ammapar, MHKpPOCKOM, TEeJIEeCKOI, BOJIOKOHHAs OINTHKA, JU(PpPaKIUOHHAS
pEIIETKA, IOJIAPOUL.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakKeHHWE U MperoMieHue cBera. OnTuyeckue
npuOOopHI.

ITostHOE BHYTpEHHEE OoTpakeHHne. MoJiellb CBETOBOIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Habmonenne naTepdepeHnm crera.

HaGnronenue nugpakuuu cera.

HaGnronenue nucrnepcuu cBeTa.

[TosryueHue ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tosryuenue crniekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPHH OTHOCHTEIBHOCTH
['paHunbl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHON TEOpUH
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BakyyMmMe, MPUHLIHUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHHU U COKPAILEHUE JUIUHBI.
OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmot K6aHmMoBoU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YACTOTOW. DHEPTHS M UMITYIIHC
¢dorona.
OtkpeiTe u uccinenoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
JaBneaune cBera. Onbitel [1. H. JIeOGenena.
XUMHUYECKOE IEVCTBUE CBETA.
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TexHUYeCcKHe YCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOd3IeMEHT, (POTOAATYUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.
CBeToquoI.

Conneunas 6arapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozenb atoMa. [locrynater bopa. Usnydenue u normomieHue GOTOHOB IpU MEPEXOAe aroma ¢
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOpOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaau3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Moguenb onsiTa Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOCHMS  sjpa. OtkpseiTHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeeneHuio cocTaBa pagioakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTue TpoToHa W HeiTtpoHa. Hykinonnas Mmoxens siapa [eilizenOepra—lBaHeHko.
3apsn siapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usznyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Snepubiii peaxktop. Tepmosnepublii cuHTe3. IlpoOremMbl M MEPCHEKTUBBI  SACPHON
SHEPTreTUKU. DKOJOTUYECKHE ACIIEKTHI AI€PHON SHEPreTUKH.
OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTPONCTBA M TPAKTHUYECKOE NMPUMEHEHHE: JIO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH
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Otanbel pa3BuTuUs acTpoHomuu. [IpukinagHoe W MHUPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMHUH.

Bun 3Bé3anoro HeOa. Co3Be3ausi, spKkre 3BE3/bI, INIAHETHI, X BUIUMOE JBUKCHHE.

CoiiHeuHas cucrema.

Counnine. ConneuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMma «CHEKTPaJbHBIA KJIacC — CBETUMOCTbY». 3BE3[IbI
IJIaBHOW TOCIICIOBATEIIbHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTB» JJIA 3BE3] TIIABHOM
MocCJIeI0oBaTeIbHOCTH. BHyTpenHnee cTpoenue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0XKACHUU U 3BOJoIMU CoJiHIIa U 3BE3/1. DTarbl )KU3HU 3BE3].

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['amaktuke. Tunbl
rajakTuk. Pagnoranaktuku u kBazapbl. YEpHBIC IBIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCHOJIb30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0maroniee NnOBTOPEHUE

Ponbp ¢u3Mku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIbHON U
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJb W MeCTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKOM Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPa B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX MIPEICTABICHUI O IPUPOJIE.

Me:xnpeameTHblie CBA3U

N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 11 Kiacce OCyIIeCTBISETCS C YYETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJOTHH, XUMHH,
reorpauu ¥ TEXHOJOTHU.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYYHOTO TMO3HAHUS:
SBJICHWE, HAy4yHbIH (akT, TUmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJICHHE,
HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKUEe (YHKIIMH: CHHYC,
KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA HAa OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJEMEHTAPHBIX (YHKIIWH,
MpU3HAKU TIOJI00MS TPEYTOIBHUKOB, OTPe/IeIeHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snekTpudeckue SBICHUS B KUBOM MPHUPOJAE, KOleOATeNbHBIC IBIKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJC, NEWCTBHE pPaJUAlMH Ha >KUBBIC
OpTraHU3MBI.

Xumusi: cTpoeHHWE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

Teoepagpus: MarHUTHBIE TOJTIOCA 3€MIIH, 3aJICKU MArHUTHBIX pya, (oTOChEMKA 3eMHOM
MMOBEPXHOCTHU, NMPEJICKA3aHUE 3eMIIETPSICEHU.
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Texnonozus: NTMHUM DIIEKTPOIIEpEnad, T€HEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TENEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(0a30BbIf  ypOoBEHB) JIOJDKHO  OOECHEYHTh  JOCTHUKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHUSA yueOHOro mpeamera «Du3MKa» AOHKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAIUIHMOHHBIM IICHHOCTSIM POCCHIICKOrOo  0OIIecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYdYalOMIerocs Kak AaxkTHBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEpECax TI'pakJaHCKOro oOlIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHHTapPHOH M BOJIOHTEPCKOH IEATEIHHOCTH;

2)IaTpHOTHYECKOT0 BOCIIUTAHMUSA:

c(OpPMHPOBAHHOCTb POCCUNCKOM IpaX1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

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

3)AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CHOCOOHOCTh OIIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHHUs, OPUEHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B ICSTEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4)3cTEeTHYECKOr0 BOCTIUTAHMS

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYast 3CTETUKY HAYYHOTO TBOPUECTBA, MIPUCYIIETO
buznueckoil Hayke;

5)Tpy10BOro BOCIIUTAHMS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oymymien
npodeccuu 1 peanu3oBbIBaTH COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSYKEHUU BCEU KU3HU,

6)3K0JI0rM4eCKOTr0 BOCTIUTAHUS
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c(OpPMUPOBAHHOCTh JIKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHME TIJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICHMCTBHM B OKPYKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L€ YCTOMYMBOIO Pa3BUTHI YEJIOBEYECTBA;

paclIupeHre OIbITa JIeATEIbHOCTH OKOJIOIMYECKON HamnpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmKe;

7)IIeHHOCTH HAYYHOT'0 MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATEIbHOCTH, TOTOBHOCTh B IIpolecce M3YYeHUs (PU3UKU
OCYIIIECTBIISATh IPOEKTHYIO U MCCIIEI0BATENbCKYIO JIEATENbHOCTh UHANBUIYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH MPOOJIEeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaJIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLEHHBATh COOTBETCTBUE pE3YJIbTATOB LEJSM,
OILICHUBATh PUCKH MTOCIIEICTBUI IEITETLHOCTH;

KOOPAMHUPOBATh W BBIIOJHIATH pPa0OTy B YCIOBUSX pPEaJbHOTO, BHPTYAJIBbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBaTesbcKue AeiiCTBUS:

BJIAJIETh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBHIMU TOHSATHSIMH ¥ METOJaMH (U3NIECKOM
HAYyKH;

BJIaJICTh HAaBBIKAMU y4eOHO-MCCIIEJOBATENbCKOM U MPOEKTHOM NIeATENIbHOCTH B 00JacTh
(GU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETFHOMY TIOMCKY METOJIOB PEIIeHUs 3a1ad
(GU3NIECKOTO COepKaHUs, TPUMEHEHHIO PA3INYHBIX METOIOB TIO3HAHMS,

BJIAJCTh BHUJAMHU JEATEIBHOCTU MO TOJyYEHHIO HOBOTO 3HAHMs, €ro WHTepIHpeTaluy,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3HpOBATh 3ajady, BBIIBUTATh
TUMOTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKICHHI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHs 3aJauyd pe3yJabTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHOW JEATEIHHOCTH, B
TOM YHUCJIE TIPH U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIbIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACSATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
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BBIJIBUT'aTh HOBBIE UJEH, IpeIaraTb OpUrMHAIbHbIE OJXOAbI U PELICHHUS;

CTaBUTH IPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(OpMAIK (PU3NUECKOTO COJACPKAHUS U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEpIpeTalnio HHPOPMALIUU Pa3IMYHBIX BUJIOB U (OPM IIPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU 0€30M1aCHOCTH, TMTHEHBI, pecypcocOepeKeHus, IPaBOBbIX
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COJACPKAaHUS B pPa3UYHBIX (opMmarax ¢ y4EToM
Ha3HaueHUs MHPOpPMALMU U LEJIEeBOM ayauTOpuu, BBIOMpas ONTUMAIBHYIO (GOpMYy
IPECTaBICHUS U BU3yalIU3alllu.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOM JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOI0 TOYKY 3PEHHUSI C HUCIOJIb30BAHHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON paObOTHI,

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO0 WICHA KOJUICKTHBA,

MPUHUMATh [IEJIM COBMECTHOM JAESATEIbHOCTH, OPraHW30BBIBATH W KOOPIAUMHHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUHM, PACIPENENATh POJM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXKJIOTO yYaCTHHKA KOMaH/bl B OOIINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE NPOEKTHI, OLEHUBATH UJEU C IO3ULUMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalLMSX,
MIPOSIBIISTH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO ACATENBHOCTh B 00JacTH (U3WKHA U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIAH PEIICHUS pacu€THBIX M KAa4eCTBEHHBIX 3a71ay, IJIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYHOCTEN U MPENOYTEHU;
JIaBaTh OIICHKY HOBBIM CHTYAIHsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHUN;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBATh €ro, Oparth Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATH MPUOOPETEHHBIN OMBIT;
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CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHUIO JSPYAULMU B 00jgacTu (U3HKH,

MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HAaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAaHUS COBEPIIAEMBIX NeHCTBUI
Y MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCTIOJIb30BaTh MPUEMBI peIIeKCUH TSl OLICHKH CUTYAIH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

IPUHUMATD ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI APYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B npornecce 1ocTHKEHHS TMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOrPaMMBbI 110 (U3UKE IS
YPOBHS CpPEAHEro o0Iero o0pa3oBaHUs y 00ydYaIOIINXCS COBEPLICHCTBYETCS 3MOLMOHAIBHBIN
MHTEJJIEKT, MPEANoaraonui copMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HAIpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOLIETO CaMOKOHTpOJIb, yMEHUe IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBALIMM, BKIIIOYAIOUICH CTPEMIICHHE K JOCTHXKEHUIO LEIU U YCIEXY,
ONTHUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH UCXO/ U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE NPYrHX,
YUUTBIBATh €I0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTNEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTh BBICTPAWBATh OTHOUIEHHUS C IPYTHMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTbh KOHQIUKTHI.

MNPEIMETHBIE PE3YJIBTATHI

K xonny oOyuenuss B 10 kJacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTtb C(HOPMHUPOBAHHOCTH y OOYUAIOIINXCSI YMEHHI:

JIEMOHCTPHPOBATh Ha TMpUMEpax poJib U MeCcTO (hM3WKU B (HOPMHUPOBAHHH COBPEMEHHOM
HAyYHOUW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOMN
JESTEIIbHOCTH JIIOJIEH;

VUUTHIBATh TPAHUIBI NMPUMEHEHHUS HW3YYCHHBIX (PU3NICCKUX MOJCNIeH: MaTepHaibHas
TOYKa, WHEepIHabHas CHCTeMa OTCYETa, aOCONIOTHO TBEPAOE TEJO, WICATBHBIN Ta3, MOJICIH
CTPOEHHS Ta30B, XKUJIKOCTEH M TBEPABIX TN, TOUCYHBIA DIEKTPUUECCKHUH 3aps] MpPU PEIICHUU
buznyeckux 3a1ad;

pacrio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPHH CTPOCHHUS BEIIECTBA M AJICKTPOJUHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIIKEHHE, CBOOOJHOE TAaJeHUE Tell,
IBUKCHHE 10 OKPYXXHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOE
NBW)KEHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX TEN, M3MECHEHHWE O0BbEMa TeN TpPU HarpeBaHUH
(oXJaXJeHNN ), TETNIOBOE paBHOBECHE, UCITIAPCHUE, KOHACHCAINS, TUTaBJICHHE, KPUCTAJUIA3AIIHS,
KHUIICHUE, BIAKHOCTHh BO3/lyXa, TMOBBIIICHUE JABJICHUS ra3a MPHU €ro HAarpEeBaHUU B 3aKPHITOM
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COCyJle, CBS3b MEXIYy IapaMeTpaMd COCTOSHHSI Ta3a B H3OMPOIECCax, JJICKTpHU3aIUs Tel,
B3aUMOJICHCTBUE 3apsI0B;

OTHMCHIBATh MEXAHMYECKOE JIBMKEHUE, UCTONB3YS (PM3MUECKHUE BEITUYHMHBI: KOOPIMHATA,
MyTh, MEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia, UMITYJIbC Teja, KUHETHUYecKas
SHEprus, MOTCHIMAIbHAS SHEPIHs, MeXaHWYecKas pabdoTa, MEXaHWYECKas MOIIHOCTh, MpPH
ONHMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MYECKHUH CMBICT HCIOJIB3YEMBIX BEJIWYWH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C APYTMMH BEIMYUHAMU;

OTNHUCHIBAaTh HW3Y4YCHHBIC TEIUIOBBIE CBOWCTBA TN M TEIUIOBBIC SIBJICHUS, HCIIOIB3YS
¢bu3MYecCKue BEIWYWHBL: JaBJICHUE Tra3za, TEeMIeparypa, CpPeIHss KHHETHYeCKas SHEPrHs
XAO0THYECKOTO JBMKEHUS MOJICKYJ, CpPEAHEKBaJApaTU4YHAS CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOThI, BHYTPECHHSISI DHEPrusi, padora raza, Kod(Q(UIMEHT IMOJIE3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHIT CMBICI UCIIOJIb3yEMbIX BEJTUUHH,
uX O00O3HAYeHHS U EAUHHIIBI, HAaXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMYMHY C IPYTUMHU BEIIUYUHAM;

ONUCHIBATh M3YUYEHHBIE SJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKHUE SIBICHUS
(mportiecchl), UCTONB3YS (U3NYECKUE BEIMYUHBL: ANEKTPUUYECKUUN 3apsill, dJIEKTPUUYECKOoe MoJe,
HanpsHKEHHOCTh  IMOJIS, TMOTEHIMA, Pa3HOCTh IOTCHIIMAIOB, IPU OINHMCAHWM IPABHIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIAMHWIIG;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DM3MUECKYIO BEIHUMHY C APYTUMHU BEITMYNHAMU;

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI U
MPUHIMILL: 3aKOH BcemMupHoro tarotenus, |, |l u Ill 3akonsr HproTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS] UMITYJIbCA, MPUHIIUI CYNEPHO3UIIUN CUJI, TIPUHITUTI
paBHOIPaBUS UHEPIUATBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEILECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpPEIHEH KHHETHMYECKOW SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MepBbIid 3aKOH TEPMOIAMHAMHKHU, 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsaa, 3akoH KylloHa, TmpW 3TOM pas3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHITUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHOW KHU3HU;

BBITIOJTHSITh DKCIEPUMEHTHI 110 HMCCIIEIOBAHUIO (U3MYECKUX SIBJICHHH M TPOIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Tpu 3ToM (HOpMyIupoBaTh
npobiieMy/3ajady W TUNOTE3y Yy4eOHOTO OKCIepUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIUYWH, TPH STOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W WCIOJIb30BAaTh HW3BECTHBIE METOJBI OICHKH
MOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
NPSIMBIX HW3MEPEHUN, TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJTYYCHHOM 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJC TaOIWIl M TpadUKOB, JCIaTh BBHIBOIBI
M0 pe3ybTaTaM UCCIEI0BAHMUS;

coOnronarh mpaBuiaa O€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEILCKOH W  MPOCKTHOM JCATEIHHOCTH C
WCITOJIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB H JIAOOPATOPHOTO 000PYAOBAHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKOW MOJENbI0, HCIONIb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIB], HA OCHOBE aHAJIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
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MOJICNIb, BBIICIATh (U3NYECKHE BEIMYMHBI M (QOPMYIIbI, HEOOXOAMMBIC Ui €€ pElICHHS,

MMPpOBOAUTH paC‘-IéTLI " OICHHUBATH PCAJIbHOCTD IMOJIYYCHHOI'O 3HAUYCHU A (1)I/I3I/I‘-ICCKOf/'I BCJIMYHHDBI;
pelmiaTh KAa4YCCTBCHHLIC 3aJjadyr: BLICTpAWBATL JIOTMUYCCKH HCIIPOTUBOPCUMBYIO ILCIIOYKY

paccyXIeHU C ONOPO Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCIIONIB30BaTh MPH PEHICHHHM YYEeOHBIX 33aJad COBPEMEHHBbIC HH(OPMAIMOHHBIC
TEXHOJIOTUHM JUIS TIOUCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TPEICTABICHUS Yy4eOHOH W
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, MOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALHUIO;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apYOCKHBIX YUYEHBIX-(QHU3UKOB B Pa3BUTHE
HAaYKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPCTUYCCKUC 3HAHUA 110 CI)I/BI/IKG B HOBCG[{HGBHOﬁ KHU3HHU JIA
oOecnieueHus 6€30IacHOCTH MpU OOpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPONUCTBAMU, JJIs
COXpaHEHHsI 3I0POBbsI U COOJIOJICHHSI HOPM SKOJIOTUYECKOTO ITOBE/ICHUS B OKPYXKAOIIEH cpelie;

paboTaTh B IPYIIIE C BHIIOJIHCHUEM PA3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIIbI, pAalMOHAIBFHO paclpeneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEIIHOCTH B
HECTAaHAAPTHBIX CUTyalUAX, AACKBATHO OLICHUBATL BKJIAJ KaXAOTO0 M3 YYaCTHHUKOB I'PYHIIBI B
peLICHHE PacCMaTPUBACMOH TPOOIIEMBI.

K koniy oOyuenust B 11 Kjaacce npeaMeTHbIe Pe3y/ibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTH Yy OOYUaAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEpPax PoJib U MecTO (PU3UKH B (HOPMUPOBAHHHM COBPEMEHHOU
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOTMH, B MPAKTUYECKOH
NeSITebHOCTH JIF0/IEeH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

YUNTBHIBaTh TPAaHULBl TPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEUHbII
BHCKTpI/I‘IeCKI/II\/’I 3apsan, Jyd CBETa, TOYEUHBIM HCTOYHUK CB€Ta, dACpHad MOJACJIb aroma,
HYKJIOHHAs1 MOZIETIb aTOMHOTO s1/Ipa MIPU peLIeHUN (GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DHM3MKH: DJIEKTpUYECKas MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHuTHOC HeﬁCTBHﬂ TOKa, B3aHMOHeﬁCTBHe MAariuToB, OJJICKTPOMAarHuTHas
UHAYKIMS, JAEeHCTBHE MarHUTHOTO MO HA IPOBOJHUK C TOKOM W JBHXKYILMHCS 3apsj,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPAaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJISIpU3aLUS CBeTa, JUCIEepCUsi CBeTa,
dotoanexkrpuuecknii 3¢pdexT (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! M HCKYCCTBEHHAs palnOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHH 3apsi, CHja TOKa, DIEKTPUYECKOe
HaInpsDKeHUe, SJeKTPUUIECKOe CONPOTUBIICHNE, pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOkKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHna, MHIYKTHBHOCTb
KaTYIIKA, SHEPTHs DJIEKTPUUYECKOTO0 W MArHUTHOTO TOJICH, TEePUOJ U YacToTa KojeOaHuW B
K0JIeOAaTeTbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B TPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHuii, (OKyCHOE pAcCTOSHHWE W ONTHYECKAas CHUJla JIMH3bI, NP OMUCAHUM MPABWILHO
TPAKTOBATH (1)I/I3I/I‘-ICCKI/II71 CMBICJI HCIIOJIB3YCMbIX BCIWYHUH, HUX 0603Ha‘-IeHI/ISI 1 CIUHMUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BEITUYNHAMH,

OINKCBHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIONB3Ys (QHU3NUECKUE
BCJIIMYUHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, MJIMHA BOJIHBI M 4YaCTOTa CBCTA, SHCPIUSA U
UMIynbc (OTOHA, TMEPHOJ MOoJIypaclajga, PHEPIrus CBSA3M AaTOMHBIX s7ep, NPH OMHCAHUH
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IPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OOO3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEITUYHHBI;

aHATU3UPOBaTh (PU3MYECKHE MPOLECCHl W SBJICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
OPUHLIMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IAPAICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akoH JJEKTPOMarHUTHOM MHAYKLMUH, 3aKOH
IPSIMOJIMHEMHOIO pacpOCTPAaHEHUsI CBETA, 3aKOHBbl OTPAKEHHUSI CBETA, 3aKOHBI IPETOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPaHEHUS
MacCcOBOI'0 4Mcla, IOCTyJlaTsl bopa, 3aKOH PaJMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3IvyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
o0jacTu) IPUMEHUMOCTH;

OIpPEACIIATh HAIPABJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJSA IIPOBOJAHMKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTH U OIIUCBIBATH N300paKeHHE, CO3/1aBaEMOE INIOCKUM 3€pKaJIOM, TOHKOW JIMH301;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLECCOB C
UCIOJIb30BAaHUEM HPSAMBIX U KOCBEHHBIX HW3MEpEeHU: 1mpu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UYECKUX BEIWYHH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuia 0€30MacHOrO TpyAa IMPH MPOBEICHUM HCCIEIOBAaHUM B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIENOBATENbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOMCTB U 1aOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIONIb3Ys
¢buznyeckue 3aKOHbI ¥ MPUHIIMUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1a4l BHIOMPATh PU3NUYECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIWMbIe IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJauyd: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUYUBYIO LIETIOYKY
PacCyXJIEHUI ¢ OTIOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHble HH(OPMAalMOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH W TPEICTABICHUS Y4eOHOU H
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJy4aeMyro HH(OpMaIINIo;

OOBSICHATh NPUHIUIBI IEHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHA UX 0€30M1acHOTO MCIIOJIb30BAaHMS B TOBCETHEBHON KU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCTOJb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJHEBHOW JKU3HM IS
oOecrieyeHns O€30MaCHOCTH MPH 0OpaIeHUH ¢ MPHUOOPaMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;
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paboTaTh B IpyIIE C BBHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
IpyNIbl, palMOHAJIbHO pacHpelessiTh OOA3aHHOCTM U  IUIAHUPOBATh JESATEIBHOCTb B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLICHMBATh BKJIAJ Ka)JIOr0 U3 YYaCTHUKOB T'PYIIIbI B

pelleHre paccMaTpuBaeMon IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznena 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

da30BbIe IEPEXOIBI

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



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4.9JIEKTPOAUHAMUKA
bubmuorexa [JOK

1 UeKTpoCTATIHKA 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIM 31€eKTpUUYeCKUil TOK. TOKHU B 12 bubmumoreka [IOK

' Pa3IMYHbIX Cpeiax https://m.edso0o.ru/7f41bf72

Htoro no paznemny 22

PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IIpakTHueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHIYKIMS https://m.edso0o.ru/7f41c97c
Htoro no paznemny 11
Pa3nea 2. KOJIEBAHHUS U BOJIHbBI
51 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnnorexka [JOK
' KosiebaHus https://m.eds00.ru/7f41c97¢c
MexaHu4ecKre U AIEKTPOMAarHuTHBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUY OTHOCUTEJBHOCTHU

OCHOBBI CTIEITUATFHON TEOPUH bubnmoreka [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKU 6 Bubmorexa I{OK

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



https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoerue atoma https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE S1pO S https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;lr?fs;saoggﬁ £41097¢
Hroro no pasneny 7
Paznen 6.OBOBILIAIOLIEE IIOBTOPEHUE

61 OGoGuarouee novropere ‘ pmetsoosuntelsr
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
®dusnka — HayKa O MPUPOJIC.
1 Hayunslie MeT(})IK bl HOSHapHI/ISI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Pousb 1 MecTo ¢uzuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JII0IEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEILHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBIKEHNE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE PSMOIUHEITHOE 1 bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBrm>keHHE MaTepHaIbHON TOYKH I10 1 bubmorexa [JOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuntMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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HuepuuanbHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 CyIepno3uiuu cuji. BTopoii 3akoH bubmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MarepuanbHOM TOUKU
Tpernii 3akoH HproToHa 17151 bubnmoreka [JOK

10
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTH. IlepBas kocMudeckas bubmorexa HOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeaus. KoapdumuenT tpeHus.

13 Cuna CI(:H OTHBHCI;I)H(I:I npu BI/I)P;CCHI/II/I bubmorexa [JOK

P P https://m.edsoo.ru/ffOc3f76
TeNa B KUAKOCTH UJIU ras3e
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cumbl. YciaoBus https://m.edsoo.ru/ffOc41a6
paBHOBeCHs TBEPJIOTO Tea
NMitynsc MaTepralbHON TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYCK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckast sHEprust MaTepruagbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edso0.ru/ff0c4502
KMHETUYECKOU SHEPrUu

17 [ToTeHmanpHast YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[MoreHuunanpHast SHEPTHUs YIIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[MoreHumansHas 3HEprHsl TeJIa BOJIU3U
HOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTCHITUAIIBEHBIX CUJI C U3MECHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHNnIeCKOM SHEPTHUU
TeJla Ha IPUMEpEe PACTSHKEHUS
PE3UHOBOTO KI'yTa»

20

KonTposabHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
neuxenue. Audpoysus

XapakTep JBUKECHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemectBa. [locTtostHHas ABoraapo

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

24

TermoBoe paBHOBecue. TemnepaTypa



https://m.edsoo.ru/ff0c461a
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u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JBHKECHUS MOJIEKYN. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knanelipona
27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSHUS
Pa3peKEeHHOTO raza
29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaduyeckoe MmpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
30 cnocoOb! e€ n3menenus. Komamaectso bubnuoteka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
DHEPrHUsl OJHOATOMHOIO UEATILHOTO
rasa
bubmuorexa [JOK
31 Bugst Terionepesau https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BELLIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Teruonepenade. AnuabaTHBIN Mporecce
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs nporeccos B

bu6mmoreka [IOK

4 .B i
3 HPHPOZAE. BTOPOH SaKOH https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KII/ TernmoBoit bubnuorexa [JOK
MaIlIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KI1JI
37 DKoJ0ru4ecKue npooIeMbl
TEIUIOIHEPTETHKU
38 Ob6o06maromuit ypok «MosekynspHas bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo0.ru/ff0c6938
KoHnTponpHas padboTa mo Teme
39 «Monexynspnas pusuka. OCHOBBI bubnuorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIN bubmmorexa LIOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
42 amopdHbIe Tena. AHU30TPONHS bubmuoreka [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44
YpasHeHHe Tenu0Boro bananca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3anus Tei. DICKTPUICCKUH bubnmuorexa [JOK



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
https://m.edsoo.ru/ff0c6820
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3apsna. ,HBa BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc

3apsioB
IIpoBOOHUKH, TUIIEKTPUKH H
46 H(I))J'I OBOIHHUKHU 3a1f§H COXpaHEHUs bubmmnorexa [IOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUYECKUI bubmorexa [TOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 mosd. Ilorernman. Pasuocts bubmorexa LHOK
' ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTHYECKOM noljw bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMmrocTh. Konaencaro
p 8 p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmorexa [IOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[TpuHIIMTT NEHCTBUS ¥ IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMPOBAJILHOTO

anmnapara, CTpyWHOT0 IIpUHTEpA.



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

,ﬂ,OKyMeHT noanucaH 3J'IeKTpOHHOI7I noanuncbio.

55

56

57

58

59
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DJeKTpOCTaTHYECKasK 3aIIUTa.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
ydacTka 1enu

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3yveHne cMEIaHHOTO COCTUHECHUS
PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANEKTPUYECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akon OMa AJist TOTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

SJ'ICI(TPOHHEUI IMPOBOAUMOCTD TBépI[LIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhI. CBCpXHpOBO,Z[I/IMOCTB

DJIEKTPUYECKUI TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBoIHUKH, X COOCTBEHHAs U
MpUMeCHasi MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoaa. [loxynpoBogHUKOBBIE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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npudopHI

DJIEKTPUUYECKUH TOK B pacTBOpaxX U

paciuiaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK
62 1
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.
63 CamMocTosATenbHBIN U 1 bubnnorexa [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ffOc84ae
Ilma3ma
DneKTpruuecKue mpruodopsl U
YCTPOMCTBA U UX MIPAKTUYECKOE bubnuorexa [JOK
64 1
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
65 O6o0maromuii ypok 1 bubnuoteka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
«9nexkrpocratuka. [locTosHHBIN bubnmnoreka [JOK
66 . 1
ANEKTpUYECKUil TOK. TOkHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepsHslil ypok. KonTponbHast bubnuoreka [IOK
67 1
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero Kourpoabnbie IIpakTHyeckue ﬂ:;:eﬂnﬂ LI;II?;I;(;i:I:eHBHHe
padoThI padoThI pecypenI
[TocTosiHHBIE MAarHUTBHI U X

1 B3auMoOJercTBHE. MarHUTHOE II0JIE. 1 bubnunoreka LIOK
BexTop MaruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarauTHO€E 10JI€ MPOBOJIHHUKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «13yuenue 1 1 bubmuoreka [IOK
MAarHUTHOTO TOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlaboparopHnast pabota 1 1 bubnnorexa [JOK
«HccnenoBanue NeUcTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DJneKTpoMarHuTHas nHAykuus. [loTok 1

BEKTOpa MarHuTHOM uHAYKIMu. IJ1C



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
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10

WHIYKIAHA. 3aKOH AJIEKTPOMArHUTHOM
nHaykiuu Gapanes

JlabGopaTopHas paboTta
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHTYKITHF)

NunykTuBHOCTD. SIBIICHUE
camonnaykiuu. 3J1C caMonHyKIuu.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

TexHuueckue YCTPOﬁCTBa Hn UX
INPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArutThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JIECMCHTAPHBIX YaCTHUII,
HWHAYKIIUOHHAS 11€Yb

O6o0maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAST HHIYKIHS)

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
SHGKTpOMaFHI/ITHaﬂ UHAYKIOUS»

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

12

CB00o/1HBIE MEXaHUYECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora
«MccnenoBanme 3aBUCHMOCTH
neprozaa MajbIX KojeOaHui Tpy3a Ha
HUTHU OT JUIMHBI HUTH U MaccChl Ipy3a»



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
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14

Konebarenbublit koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICILHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyxaromx
Kose0aHusX. BolHyKIeHHbIE
MexXaHU4YeCcKue Kojiebanus. Pe3oHanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHBIC
Koaebanus

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYECHUE CUIIbI TOKA U
HaIpsKEHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpousBoactso,
nepenavya u norpedieHue
JIEKTPUYECKON SHEPTUN

Y CTpOUCTBO U MPAKTUUYECKOE
[IPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady
DKOJIOrM4eCKHe PUCKU IIpU

IIPOU3BOJCTBE IEKTPOIHEPIUH.
KynbTypa ncnosnb3oBanus

bubnunorexa LIOK
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
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3JIEKTPO3HEPTUHU B MOBCEIHEBHOMN
KU3HU

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

bu6nmoreka [IOK

21 pacrnpoCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
ITonepeunsle ¥ POIOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbHIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [1lkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIMIIBI paUOCBSI3U U
24 TeneBunieHus. Pazsurue cpeacTs
cBs3u. Pagnostokamus
o5 KonrtponbHas pabora «Konebanus u bubmuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEHue
26 CBETa B OJTHOPOJHOM CpeE. bubmuoreka [IOK
ToueyHslii UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OTtpakeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenune bubnmorera LHOK
. https.//m.edsoo.ru/ffOcd4e0
n300pakeHHi B TUIOCKOM 3epKaie
[Ipenomnenne ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YT'OJ1 IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 JlabopaTtopHas paborta «3mepenne bubnuorexa [JOK



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

,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

IMOKas3aTcJId MPEJIOMIICHUA CTCKIIA»

JIunzel. [loctpoeHue n300pakeHuii B

https://m.edsoo.ru/ffOcd67a

30 nuH3e. Dopmysia TOHKOU JIMH3BI bubmorexa LOK
+ POPMY ’ https://m.edsoo.ru/ffOcddle
VYBenu4yeHue JTuH3bI
Jlaboparopnas pabota
31 «HccnenoBanue CBOMCTB
M300paKEHUIA B JIMH33X»
Hucnepcus cBeta. CIIOKHBIN COCTaB
32 6enoro ceera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
Wutepdepennus cera. Audpaxius bubnuoreka [IOK
33 .
ceera. JludpakinonHas pemerka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPbI U yCTPOMCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
KJIaCCUYECKOU MexaHuKH. [TocTymarsl bubnuotexa [JOK
36 .
CIIEIMAIbHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ame yIeHHEe BpEMEHH B COKpaIeHUE bubmmorexa [JOK
g P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITHBUCTCKOM
38 yacTUbl. CBs3b MAcChl C SJHEPTUEN U buGnuorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHsl TIOKOS
39 KonTponpHas padbota «OnrTuka. bubnmoreka [JOK



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
https://m.edsoo.ru/ff0cfc68
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OcHOBBI CIELIMATIBHON Teopuun
OTHOCHUTEIIBHOCTI

®otonsl. Dopmyna [Inanka. Jueprus

https://m.edsoo.ru/ffOcf6f0

bub6nmmoreka [IOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEI0BAHUE Eu6 [IOK
HOIMOTEKA
4l porospexra. Onbrrnr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTorddekra. YpaBHenue
42 aﬁHMTeIgI)Ha H(if)lq)(i)OTOB(i)(geKTa bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» ¢potodaddekxra
JaBnenne cBera. Onbiter I1. H.
43 JlebeneBa. XMHUUECKOE NEHCTBHE bubnnorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUIECKOE TPUMEHEHHE:
44
(dboTosneMeHnT, GOTOIATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAHTOBOU OIITHUKHY https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEI
46 Pezepdopaa mo paccesHuio 0-4acTHIl bubmorexa LIOK
pDOP P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorekxa [IOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u mornomnieHrne GpoTOHOB
48 I I/I}ll'lqe exoJie aTOM;H co Hc()bro OBHSI bubnmorexa LOK
P pexon . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha OpyTroi. Buapl ciekTpoB
49 BoiHOBEIE cBOMCTBA YacTHIl. BOIHEBI but6mmoreka [IOK



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CriOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

OTKpBITI/IC PaaAruOaAKTUBHOCTH. OnBITH

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. I'aMma-u3inydeHue

OHeprus cBA3M HYKJIOHOB B SIpE.
SnepHsle peakuuu. AnepHblit
peaktop. [Ipobaembl, mepcrneKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1EPHOMI
JHEPIreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pErucTpaluy 3JI€MEHTAPHBIX YaCTHII.
Kpyrieiii cton «®yHnameHTanbHble
B3auMoOAercTBUA. EnUHCTBO
(bU3UIECKON KapTUHBI MUPa»

Bun 38é3nnoro neba. Co3sesnus,
SIpPKUE 3BE3/Ibl, TJIAHETHI, UX BUIUMOE
nBkenre. CoJIHEYHas cucTeMa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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56

S7

Connne. ConHeuHas aKTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]T

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
II0CJIEI0BATEIbHOCTU. BHyTpeHHEE
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58

59

60

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u nuxenue CosHua B
lNanmaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU
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KontponbHas padoTa «2J1€eMEHTHI
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O6o06maromuit ypok. Ponb ¢puzuku u
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TEXHOJIOTHYSCKOM, COITMATLHON 1
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O6o6maromuit ypok. Pois u Mmecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa
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O6o6maromuit ypok. Pomib
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¢uznveckoii Teopun B GopMUpOBAHUH
MPECTaBICHUN O (PU3UUYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX ECTECTBEHHO-
Hay4YHBIX IIPEJCTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasi UHIYKIUS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CHeIUaaIbHON TEOpUHr 1
OTHOCHUTEJIbHOCTH
Pesepnsiii ypok. KBantoBas dusuka.

68 DeMeHTHl aCTPOHOMUU H 1 bubmorexa LOK
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace, 11 knace/ Msakumes I'.41., byxosnes b.b., Corckuii H.H.
nof penakuueit [lappenteeBoit H.A., AkiimonepHoe o61iecTBo «M31aTenbcTBO

«IIpoceemenue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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