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HHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro0 ypoOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHON
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLICTIIIUY MpenoiaBanus yueOHoro npeamMera «Pu3nka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (UM3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM PI'OC COO Kk miIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBACT HEOOXOIMMOCTb pealu3alii MEXIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (GU3UKHU: TNIHOCTHBIC, METAIpEAMETHBIE, TPeIMETHEIE (Ha 6a30BOM

YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHA Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHCIIE
peIMETHBIC PE3yAbTAThI MO roJIaM O0yUYeHUS;
cojiepxkanue yueOHoro npeamera « Du3nkay 1mo rojiaMm 00ydeHusl.

®du3nka Kak Hayka o Hanbosee o0IurX 3aKOHaX MPUPOJIbI, BRICTYIAs B KAYECTBE Y4€OHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
IpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIesieT XapaKTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHs HOBBIX MaTEpUaloB C
3a/laHHBIMM CBOMCTBaMH U Apyrux. M3yduenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/1 B OPMUPOBAHKE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydaromuxcs, B (pOpMHUpPOBaHHE YMEHUH NPUMEHSATh
Hay4YHBI METO/]I IO3HAHUSI IPU BBIMOJIHEHUN UMHU Y4€OHBIX HCCIIEI0BaHUM.

B ocHOBY kypca pu3uku Jy1si ypOBHS CpeaHETO O0IIEero oOpa3oBaHusl MOJOXKEH Pl UICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKHUT MaTephall U3 BCEX pPaslesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca pU3UKU 00beTMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELUIECTBE U MOJIE.



Hoes cymanumapuzayuu. EE peanusanus mpenmnoyiaraeT UCMOIb30BaHUE T'YMaHUTAPHOTO
noTeHuuana Gu3nueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)XK€ C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U KOJIOTHUYECKUMU MTpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc GU3uKu npeamnonaraetT 3HakoOMCTBO C ITUPOKUM
KPYroM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKonocuzayuu pealu3yercsa IOCPECACTBOM BBCACHHA JOJIEMCHTOB COACPIKAHMA,
MOCBSAIIEHHBIX YKOJIOTHUSCKUM HpOGHGMaM COBPCMCHHOCTH, KOTOPBLIC CBA3aHbBI C Pa3BUTUCM
TCXHUKU U TCXHOHOFHﬁ, a TaKXKe O6CY)KI[6HI/I5[ Hp06HeM PadrOHAJIIBHOI'O ITPHUPOJO0ITIOJIb30BAHUA U
HKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpenHEero oOIero oOpa3oBaHHA
SBISAIOTCS (u3uUeckue Teopuu ((HOpMUpOBaHHME MPEACTABICHHA O CTPYKTYpe MHOCTPOCHHS
¢usnyeckoil Teopuu, poiaM (QYHIAMEHTAIBHBIX 3aKOHOB W IPHUHIMIIOB B COBPEMEHHBIX
MNpEACTaBIICHUAX O IPUPOAC, I'paHHULAX NMPHUMCHUMOCTH TeoprI, JJIA OIIMCaHUuA €CTCCTBCHHO-
Hay4YHBIX SIBJICHUI U IPOIIECCOB).

CucTeMHO-IIeSTENIbHOCTHBIN MOIX0 B Kypce (DU3UKU peaqn3yercs Mpexae BCEero 3a CUET
OpraHM3ali IKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuarouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHUE CHUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
nabopaTOpHBIX pabOT, KOTOpPhIE B MporpamMme Mo (pusnke oOBEAUHEHBI B OOLIUN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOJIUMBIX IS KOHTPOJII W OLIEHKH, OCYIIECTBIAECTCS YYaCTHHKAMU OOpa30BaTEIbLHOIO
mpolecca UCXo/I1 U3 0COOCHHOCTEH TIaHUPOBAHMS M OCHAIeHUs kabunera ¢usuku. [Ipu sTom
oOecnieunBaeTcs OBJIAJECHHE OOYYAIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCIICIOBAHMS 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPCATIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIenseTcs pelleHr0 pacd€THBIX M Ka4eCTBEHHBIX 3aaad. [Ipu atom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIENbIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJTHOTO pa3jielia Kypca,
TaK M MHTETpUpYs 3HAHUS M3 PA3HBIX pasfenioB. J[is KayecTBEHHBIX 3a/lay MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAENTH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecreueHno yaeOHoro mporecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPETHETO OOIIETO
00pa30BaHUs JIOJDKEH M3y4aThCsl B YCIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKHU WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NuKia. B kabuHere (hm3mkm
JIOJDKHO OBITh HeoOxoaumoe jabopaTopHOoe OO0OpYyIOBAaHWE Ul BBIOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3NKe YIeHHYIECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIHOHHOE 000pYI0OBaHHE.

JeMoHCTpanmioHHOe 00opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT MOCTAHOBKY MEPEYHCIEHHBIX B MPOrpaMMe Io
GU3MKe KIIOYEBBIX IEMOHCTPAIM IS WCCICIOBAHUSA HM3y4aeMbIX SIBIICHUW W TPOIECCOB,
OIMIOUPUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHIA.

JlaboparopHoe 00opynOBaHUE I YICHHUECKUX IPAKTHIECKUX paboT (opMUpyeTCs B BUJIE
TEMATUYCCKUX KOMIIJICKTOB U O6€CH€‘-II/IBaeTC$I B pacqéTe OIHOTO KOMIUICKTAa Ha IBYX
obOyyvaronuxcsi. TeMaThueckre KOMIUIEKTBI JIa0OpaTOpHOro OOOpYIOBaHUS JOJIKHBI OBITh



MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX W HU(POBBIX NMPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HOEIsIMU U3YUCHUA (bI/ISI/IKI/I B O6H_ICM 06p330BaHI/II/I SABJIAIOTCA:

dbopMupoBaHHEe HHTEpeca U CTPEeMJICHHS OOYYaIOIIMXCS K HAy4HOMY H3YYEHUIO MPHUPOJBI,
pa3BUTHE UX WHTEJUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJe MO3HaHUS U (POPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOILICHHUS K OKPYKAIOLIUM SIBIICHUSIM;

dbopMupoBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHUS MaTepUu U
(byHIaMEHTAIBHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHre yMEHUN OOBSACHATH SIBJICHUS C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHUEe MPEACTaBICHUNH O ponu (U3MKHU Ui Pa3BUTHUSL JAPYIrHUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTH.

JlocTikeHne 3TUX IeJeld oOecreunBaeTcs pelIeHHuEM CIEAYIOIMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHus:

nproOpeTeHne CUCTeMbI 3HAaHUH 00 00mMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYas MEXaHHKY, MOJICKYJSIpHYIO (U3HKY, SJIEKTPOAMHAMUKY, KBAaHTOBYIO (GHU3UKY H
AIIEMEHTHI aCTPOPUIUKH;

dopMupoBaHHE YMEHUH NPUMEHSATH TEOPETHUECKHE 3HAHMS Il OOBSCHEHUS (QHU3MYECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEIHEBHOW )KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 3aJlaHHON (PrU3M4ecKol MOJeTbIo, 3a/1ad,
HOAPa3yMEBAIONINX CAMOCTOATENIFHOE CO3JaHue (U3MYECKON MOJeNH, aJleKBaTHOW YCIOBHUSIM
3a]auu;

NOHMMaHWe (HU3MYECKUX OCHOB W TPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBIIQJICHUE METOJAMH CAMOCTOSITEIFHOTO TUIAHHUPOBAHUS ¥ TPOBENEHUS (pu3mueckux
HKCIEPUMEHTOB, aHaJM3a M UWHTEpHpeTalud HHPOPMALUHU, ONpPEAETeHUsl JIOCTOBEPHOCTH
HOJTYy4EHHOTO Pe3yJIbTara,;

CO3/laHME YCJIOBUM JUIsl pa3sBUTHS yMEHUH IPOEKTHO-UCCIIEA0BATEIbCKOW, TBOPUYECKOU
NEeSITETTHHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs
otrBojuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezenro), B 11 kmacce — 68 gacoB (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpaMme no (pu3uKe nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX PadoT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YUYMTEIb JeJlaeT BBIOOp MpOBeAEHHUS J1abOpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXcsl.

COILEPKAHUE OBYYEHUSA
10 KUIIACC

Pa3zpnen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUS

O®usnka — Hayka o mpupoje. Hayunble MeToabl MO3HaHUS OKpyKarouero mupa. Ponib
HKCIEPUMEHTA M TEOPHH B IIPOIIecce MO3HAHUS MIPUPOIbI. DKCIEPUMEHT B (PU3UKE.



MonenvupoBanue (HU3MYECKUX SBIEHUH W TpoiieccoB. Hayunble runmore3sl. dusndeckue
3aKOHBI M TEOpUU. ['paHUIIbI MPUMEHUMOCTH (HPU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAaydyHOW KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Llemoncmpayuu

AHanorosbie ¥ MUPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBHkKeHHE. (OTHOCUTENBHOCTh MEXaHW4YecKoro aABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOpEHHOE MNpSIMOJIMHEHHOe nBiKeHue. ['paduku 3aBuUCHUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.
KpuBonuueiinoe aBuxkeHue. J[BM)KEHME MaTEpUabHOM TOUYKM MO OKPYKHOCTU C
MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHENHAs CKOpocTh. [lepron n yactora

oOpaienus. LleHTpocTpeMHUTENIEHOE YCKOPEHHE.

TexHu4ecKkue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, ABMKEHUE CHAPSIOB,
LETIHBIE U pEMEHHBIE NIEpefayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.
[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOmeHHOTO O/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

HampaBnenue ckopocTu npu ABMIKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

I/I3yquH€ HCPAaBHOMCPHOT'O ABUKCHUA C LCJIBIO OIIPCACIICHUA MT'HOBEHHOM CKOpPOCTH.



HccnenoBanyue COOTHOIIEHUS MEX Y ITyTSIMH, IPOWIEHHBIMHU TEJIOM 3a I1OCJIEJ0BATEIbHBIC
paBHBIC IIPOMEXKYTKH BPEMECHM IIPH PAaBHOYCKOPEHHOM JBMJKEHUH C HA4YaJIbHOW CKOPOCTBIO,
PaBHOM HYJIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocurenbHocT [Manumnes. [lepBriil 3akon HeroTona. MHepinaabHble CUCTEMBI
orcuéra.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuia. Btopoit 3akon Hblorona mis
MartepuanbHOU Touku. Tperuii 3akoH Hpr0TOHA [U1s1 MaTepranbHbIX TOYEK.

3akoH BceMupHoro TaroreHusi. Cuna tsoxectd. [lepast kocMuyeckas CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoibxenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHHS TpU
JBUKEHHUU TeJa B )KUAKOCTU WU rase.

[TocTynaTenpHOE U BpallaTe/IbHOE ABHKEHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalicHu. IIneyo cunel. YciaoBus PaBHOBCCHUA TBépI[Ol"O
TCIa.

Texumueckne yCTpOfICTBa U MPAKTUYCCKOC TMPUMCHCHUC: TMMOAIIMNITHUKH, AOBHUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHue Macc B3aMMOJIEHCTBYIONIUX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCHMOCTh CHIIBI YIPYTOCTH OT AeQOopMaIium.

HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U MTAJICHUU.
CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBECHSI.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
N3yuenne aBrKeHUs OpycKa 10 HAKIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

I/ICCJ'IG,I[OBaHI/IC YCJ'IOBI/Iﬁ PaBHOBECHUA TBépI[OFO T€Ja, UMCIOUICT0 OCh BPAIllCHUA.
Tema 3. 3akonvt COXPAHEHUA 6 MEXAHUKE

HMnynbc MaTepualibHON TOUKM (TeJa), CUCTEMBl MaTEpUANIbHBIX TOUEK. MIMIynbC Cuilbl U
M3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUIKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprusi MarepuagbHOM Touku. Teopema 00 M3MEHEHMM KUHETHYECKOM
JHEPrUu.

[TorenuuanbHas sueprus. [loTeHIMaNbHAsA SHEPTUs yOpyro AepOpMUPOBAHHOMN IPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHLII/IEUIBHI)IG N HCIIOTCHIMAJIbHBIC CHIIBI. CBs3b pa60TBI HCIIOTCHIHNAJIBHBIX CHUJI C
W3MEHCHHEM MEXaHHICCKOM SHEPTHUU CUCTCMBI TCIIL. 3aKkoH COXpaHCHUA MEXaHUYECKOM OHCPIHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
MIHACTOJIET, JBUYKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTuBHOE NBHXKEHUE.

[Tepexon moTeHIIMATBHON PHEPTUM B KHHETUUYECKYIO M O0paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

I/IBYIICHI/IC a0COJIFOTHO HEYIIpyroro ylaapa C IIOMOIIbIO [IBYX OJWHAKOBBIX HHTIHBIX
MasATHHKOB.

HccnenoBanue cBA3M pabOThl CHJIBI C U3MEHEHHEM MEXaHWYEeCKOW HHEepruu Teia Ha
IpUMepe pacTsHKEHHsI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu



OcHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nmwxkenne. Auddysus. Xapaktep ABMIKEHUS U B3aMMOJICHCTBHS YaCTHIL BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI M 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoragpo.

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

Mopenp uneanpHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONW TEOPHH
UAcabHOTO Ta3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeaHeH KHHETHYECKOW SHEpruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bble 3aK0HBL. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHu4ecKre yCTpoMCTBa U MPAKTUUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, [TOKa3bIBAIOLINE JIMCKPETHOE CTpOEHHE BemiecTBa, ¢ororpadpuu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mopenb OpOYHOBCKOTO JIBHKEHHS.

Mogaens onbita lTepha.

OnbITHI, 10Ka3bIBAIOIIUE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBHUSI.
Moienb, WIUTFOCTPHUPYIOIIAs MPUPO.LY AaBIICHHS ra3a Ha CTEHKH COCYy/a.

OnBITH, HWIUTIOCTPUPYIOIIIE YPAaBHEHHE COCTOSTHUS UICATBHOTO ra3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OHpe,I[CJ'ICHI/IC MacCCbl BO31yXa B KJaCCHOM KOMHAaTe€ Ha OCHOBE HSMepeHI/Iﬁ 00BéMa
KOMHAThI, AaBJICHUA U TEMIICPATypPhbl BO3/1yXa B HEH.

HccnenoBaHue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHssT 3HEpPrusi TEPMOJIMHAMHUYECKOW CHCTEMBI U
crocoObI e€ m3MeHeHus. KonmdecTBo TermnoTsl U pabota. BHyTpeHHssI S5HEpTusi 0THOATOMHOTO
uJeanbHOro ra3a. Bujsl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas

TEMIOEMKOCTh BEIIECTRA. KomndecTBO TENIOTH IIpu TCIuIonepeaayc.

[Tonsitne 06 agnabaraom mporiecce. [1epBoIit 3aKoH TepMoguHaMUKu. [[prmMeHeHne mepBoro
3aKO0HA TEPMOJMHAMHUKH K U3ompolieccam. [ padudeckas nHTepIperas padboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh mpoieccoB B MpUpoe.



Tennossie MamuHbL. [IpuHIUTIEL AeHCTBUS TEMIOBBIX MamiuH. [Ipeobpa3oBanus sHEPTrUU B
TerIoBBIX MamuHax. KoaddunueHT mone3noro nerctBus TerioBoil Mamuuel. [{ukn KapHo u ero
KOX((UITMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TEIIOIHEPTETHKHY.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUWE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEW SHEPrHH Teja TPU COBEPIICHUH pPa0OThI: BBUIET MPOOKU W3
OYTBUIKH TIOJ] ICWCTBUEM CIKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATYHHOU TPYOKE yTEM TPEHUS
(BuaeOIeMOHCTpAIHS ).

N3meHenune BHyTpEeHHEHN 2HEpruu (TeMIeparyphbl) Tejia Mpy Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu nmapoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHMSI, PEAKTUBHOTO ABUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

H3mepeHue yaenbHOM TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[Tapoo6pa3oBanue u kKoHAeHcalus. Vicriapenue u kunenne. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHHbli map. YaenpHas TemioTa mapoodpazoBaHUs. 3aBHUCHUMOCTD

TEMIICPATYPhbI KUIICHUA OT IaBJICHUS.

Tsépnoe teno. Kpucrammnaeckue u amoppHbIe Tena. AHU30TPOIHS CBOMCTB KPUCTAJIIOB.
Kunxue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBneHue u kpuctayMszanus. Y jaenabHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuueckue YCTpOﬁCTBa U IPAKTUYCCKOC MPUMCHCHHEC: TUTPOMECTP U IICUXPOMCETD,
KaJIOPUMETP, TCXHOJIOTUHU MOJYUCHUSA COBPEMCHHBIX MAaTCPHUATIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenve npyu noHM>KEHHOM JIaBJICHHH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHusi U MJIaBJICHUS KPUCTAITIMYECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3yXa.

Pa3zgea 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OIEKTpUYecKuil 3apsan. JlBa BuIa DSIEKTPUYECKHX  3apsi/ioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB.  3akoH Kynona. ToueuyHbli  2JIEKTpUYECKUN  3apsi.
Onektpuueckoe mone. HanpsokéHHocTh aiexTpuuyeckoro mois. [IpuHnun cyneprno3uuuu

ANEKTPUYECKUX MOJIeH. JINHNKM HANPsyKEHHOCTHU IEKTPUYECKOTO MOJIA.

Pabora cun anexrpocratrueckoro nosst. [lorennuman. Paznocts norennuanos. [IpoBogHuku
U IURJIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JusnexTprudeckas NpoHULIaeMOCTb.

OnektpoéMkocTs. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEepPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue yYCTpPOHCTBA M INPAKTUYECKOE IMPUMEHEHME: AIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KONUPOBAIbHBIN
annapar, CTpyWHBII IIPUHTED.

Llemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoaeicTBie HadIeKTPU30BAHHbIX TEIN.

DIIEKTPUUECKOE TTOJIE 3apsHKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBHCHMOCTD BHGKTPOéMKOCTI/I IIIOCKOI'O KOHJACHCATOPAa OT IJIoIaau IIaCTUH, PACCTOSIHUA
MCXKIAY HUMHU U ﬂHBHeKTqueCKOﬁ IMPOHUITACMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. llocmosannwlit nekmpuueckuil mok. Toku é pa3iuunvix cpeoax



DJIEKTPUUYECKUN TOK. YCJIOBHUSA CYIIECTBOBAHUA AJIEKTPUUECKOro TOKa. MICTOUYHHMKH TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,I[eJ'IBHOG COIIPOTHUBJICHUE BE€HOICCTBA.
HOCHGI[OB&TG.HBHOG, napaujiCJbHOC, CMCIIAHHOC COCAMHCHUC ITPOBOAHNKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371EKTPUUYECKOTO TOKa.

DJIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) 3niekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAs POBOAUMOCTD TBEPABIX METAILIOB. 3aBUCHMOCThH COITPOTUBIICHUS] METAIJIOB
oT Temreparypbl. CBEpXIIPOBOANMOCTb.

SJIGKTpI/ILIeCKI/Iﬁ TOK B BaKyyM¢C. CpolicTBa QJICKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcTBEHHass M NpPUMECHas MPOBOJUMOCTb MOJIYHPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBbBIE TPHUOOPHI.

DNEeKTpUYeCKuii TOK B pacTBOpax M paciulaBaxX OdJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOIHAIUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
[Tna3ma.

TexHU4YeCcKre yCTPOMCTBA U TPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPBI U  (OTOPE3UCTOPHI,
MOJIYTIPOBOXHUKOBBIN IUOJ, T'AJIbBAHUKA.

Llemoncmpayuu

I/I3MepeHHe CHJIbI TOKA U HAIIPSZKCHU.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOIIAAN
MOIICPCUYHOTO CCUCHUSA U MaTCpUalia.

CMemanHoe COCAUHCHUC ITPOBOJHUKOB.

Hp}IMOC HU3MCPCHUC BHCKTpO,HBH)Kymeﬁ CHIJIBI. KOpOTKOC 3aMbIKaHUEC TaJIbBaAHUYCCKOI'O
9JICMCHTA U OLICHKAa BHYTPCHHCTO CONIPOTUBJICHUA.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
ITpoBOAMMOCTB 3JIEKTPOIUTOB.
HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHOIA.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3y4eHne CMENIaHHOTO COSMHECHHS PE3UCTOPOB.

I/I3MepeHHe BHCKTpOI[BI/DKYH_[eﬁ CHJIbl HCTOYHHKA TOKAa U €Ir0 BHYTPCHHETO COMMPOTUBJICHUA.
Hab6monenue anexrpoinusa.

MesxknpeaMeTHbIe CBSI3H

Uzyuenue kxypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 Kkjacce OCYyIIECTBISIETCS C y4ETOM
COJIEPXKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKW, OWOJIOTHH, XHUMHH,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemnvle nouwsamusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelmieHue CUCTEMbl YpaBHEHUM, TMHENHHas (GyHKIus, napadona, runepbona,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOEKIUU HA OCH KOOPJIUHAT,
CJIOKEHHE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B JKUBOW mpupoje, auddysus, ocMoc, TeriooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAaun, TEIJIOBOE PABHOBECHE), FJIEKTPUUCCKUE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumus. AUCKPETHOC CTPOCHHUC BCHIECCTBA, CTPOCHUC aTOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJISApHAsA Macca, TCIIJIOBBIC CBOMCTBA TBépI[BIX TCII, JKUIKOCTEH U ra3oB, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOoOUAalA, raJlbBaHUKaA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: Ipeodpa3oBaHKUe JABUKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, WCIOJIb30BAHUWE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIONWIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MTOJIyYE€HUsI COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIIOTWMH,  JJEKTpOCTaTHYEeCKass  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, dJIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC
Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKYUA



ITocTostHHBICE MarHuTHL. B3auMonaeicTBHE MNOCTOSHHBIX MAarHMTOB. MarHmTHOE MOJIE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CyNIeprIO3UIMA MarHUTHBIX o€, JIMHUM MarHUTHOU
uHayknud. Kaptuna aiuHui MarHuTHOM MHTYKIIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarauTtHoe noJjie IpOBOJAHMKA ¢ TOKOM. KapThHa JWHMM MHAYKUMA MAarHUTHOTO MOJIA
JUTMHHOTO TIPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOIO MPOBOAHUKA, KATYIIKHM C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuna Jlopenua, €€ Moayiabp M HampaBleHHE. J[BUKeHHE 3apsyKEHHOW 4YacTULbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBeHue DIEKTPOMArHUTHOM HMHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HMHAYKIUH.
ONEeKTpOABMKYLIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMArHUTHON nHAyKunu Papanes.

BI/IXpCBOC QJICKTPHUUYCCKOC II0JIC. QHCKTpO,HBI/I)Ky'H_IaSI CuJla HMHAYKIUKU B IIPOBOJHHUKCE,
ABVOKYHIEMCS MMOCTYIATCIIBHO B OAHOPOJHOM MAariHMuTHOM I10JIC.

IIpaBuno Jlenna.

WNHAyKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DIEKTPOJBIDKYILAS CUJIa CAMOUHYKLIMH.
OHeprus MarHUTHOT'O T0JIS1 KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

Texumueckne yCTpOﬁCTBa U  NOPAKTHYCCKOC TIPHUMCHCHUC. TIOCTOSIHHBIC MArHHWTEI,
SJICKTPOMAIrHUTHI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], MHAYKIIUOHHAA I1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM TTOJIEM.
JIMHUY MHIYKIMU MAarHUTHOTO MOJIA.
B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.
SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH.

ITpaBuio Jlenna.

3aBUCHUMOCTh 3J'IeKTpO)IBI/I)KyHIeI71 CHUJIBI UHAYKIIUK OT CKOPOCTH M3MCHCHHA MArHUTHOI'O
IIOTOKa.

SIBiieHME CAMOMHIYKIIU Y.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.
HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

Hccnenosanme SIBJICHUS 3JIEKTPOMATrHUTHOMN WHIYKLUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble Ko1e0anus

Konebarenbnas cucrema. CBoOoaHble MexaHMueckue kojebanus. [apmoHuveckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. IIpyKUHHBIH MasTHUK.
Marematuueckuii MasTHUK. Y paBHEHHE rapMOHHYECKHUX Konebanuid. [IpeBpaieHue snepruu npu
rapMOHHYECKHUX KOJICOaHUSX.

Konebarenbupiii  kOoHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIC KOJICOAHHWS B WJICATHLHOM
KOJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMHU U DIEKTPOMArHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS DHEPrUHM B HICATHLHOM KoJeOaTeTbHOM

KOHTYPC.

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarIiux KOJIEOAHHSIX. BBIHYDK,HCHHBIG MeXaHMYeCKHe KoJjieOaHus.
Pe3onanc. BBIHY)KIIGHHLIG QJICKTPOMAarauTHLIC KoJIeOaHHsL.

[lepemennbiii Tok. CHHYyCOUIaNbHBIA NEPEMEHHBIM TOK. MOITHOCTh MEPEMEHHOIO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HATIPSDKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W TOTPEOJICHUE ISIEKTPUYCSCKOW DHEPTHH.
DKOJIOTUYECKHE PHUCKH TPH TPOU3BOACTBE JIIEKTPOdHepruu. KynbTypa wuCHonbp30BaHuUs

ANEKTPOIHEPTUU B MOBCEAHEBHOM )KU3HH.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE TNPHUMEHEHHWE: JIIEKTPUYECKUH 3BOHOK,
TEHEPaTOp IEPEMEHHOIO TOKA, JINHUU JJIEKTPOIIepeIay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTelbHON cUCTeMBbl (IPYKUHHBIN MM MaTeMaTHYeCKH
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.
WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.
Hab6nronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHBIEC KOIeOaHusI.

OcmuorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKA ¥ HAMNPSDKEHUS OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KoJeOaHui.



Pe3onanc Ipu moCICAO0BATCIIBHOM COCAMHCHHUHN PE3HUCTOPA, KATYIIKW HHAYKTHBHOCTH H
KOHACHCATOopa.

Monenb TUHUY 3IIEKTPOIIepe1adH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne mepeMEHHOr0 TOKa B IENM U3 TOCIEI0BAaTEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckue BOIHBI, YCI0BUs pactipoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHuUs
W juuHA BOJHBL [lomepeunble W mpoaosibHBIC BOJHBL MHTepdepeHmus u mudpaxius
MEXAHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIYy4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuHas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BoiHe. CBONCTBA AIIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHe, TpeioMJIeHUe, Tnoysgpu3anus, audpakuus, uHTepdepeHius. CKOpocTh

SJICKTPOMArdMTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. IIprMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPeJIbl.

TexHU4YecKrne yCTPOMCTBA M NMPAKTUUYECKOE MPUMEHEHHE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHHE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.

Koneo6:mrommeecs Teno Kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus 1 NpeoMIIeHHS] MEXaHUUECKHUX BOJIH.

Hab6nronenue nuntepdepeHuu u 1uppakiini MEXaHUIeCKUX BOJTH.

3BYKOBOH pE30HAHC.

Habmiogenue cBsS3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMUTYAOH M YacTOTOM
KoJIeOaHU.



HccnenoBanne  CBOMCTB  AJIGKTPOMAarHUTHBIX  BOJH:  OTPaXXCHHE, TPEIOMIICHHE,
noysipu3anus, Audpakius, THTephepeHITns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMonnHeliHOe pacpoCTpaHEHUE CBETA B OJTHOPOJHOM cpee.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpPaXKCHUsi cBera. [locTpoeHHE H300paKeHHH B IUIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI TpeJIOMJICHUST CBeTa. AOCONIOTHBIM  MOKa3arelb
npeiomieHusi. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIid yroj IOJHOTO BHYTPEHHETO
OTpaKEHHS.

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

CoOuparomue W pacceuBaromye JITUH3BL. ToHKasg JsmH3a. DOKYCHOE pacCTOSHHE U
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PaCCEUBAIOIINX
nuH3ax. GopMyna TOHKOH JIMH3BL. YBEMYCHHE, JaBaeMOe JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPUIECKON OTITHKH.

BonnoBas onrtuka. HMurepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIIOBHS
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX

KOI'CpCHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YciaoBue HaONIOJCHHUS TJIaBHBIX
MaKCHMMYMOB IpH MaIEHUU MOHOXPOMATHYECKOT0 CBeTa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoicTBa W MPAaKTUYECKOE NpPUMEHEHHE: OUKHM, Jyna, (oToamnmapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPON .

Llemoncmpayuu

[IpssimonuHeHOE pacrpoCTpaHeHHe, OTpPAXKEHHWE M TperoMieHue cBera. OnTHueckue
npUOOPBHI.

ITonmHOoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.
Mopenu MUKpPOCKOIIa, TeIECKomna.

Hab6nronenue natepdepeHIiinm creTa.

Hab6nronenue audpakuun cBera.

HaGmronenue aucrnepcuu cBera.



[Tonydenue criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopovie pabomuol
N3Mepenne nokaszaTesst MpeaoMIIeHUs CTEKIIa.
HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEIBLHOCTH

['paHunbl IPUMEHUMOCTH KJacCM4ecKoll MexaHuku. llocTynarsl crnenuaibHOW TEOopuu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTb MOIYJISI CKOPOCTH CBe€Ta B BakKyyMe, MPHUHIIUII
OTHOCUTEILHOCTHA DUHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHUE JIUHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmul K6anmoeoii onmuKu

®oronsl. Gopmyna [Inanka cBs3u sHEPrUM (POTOHA C €r0 YACTOTOM. DHEPTUS U UMITYJIbC
¢doroHa.

OtkpbiTie U uccaenoBanue (otordpdexra. Ombitel  A. I'. CromeroBa. 3aKkoHBI
dororddekra. YpapHenue DiiHmreiHa 11 potospdexra. «KpacHas rpanuna» Gorodddexra.

JaBnenue cBera. OnwiTel [1. H. JIeGenena.
XUMHUYECKOe IeUCTBUE CBETA.

TexHUuYecKkne yCTpPOWCTBA W MPAKTHUECKOE MpUMEHEHHUe: (OTORNIEMEHT, (OTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu
D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddexra.



CBeToquoOI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -yactuil. [Imanerapuas
mogens atoMa. Iloctymnarel bopa. Uznydyenue u mornomenue GOTOHOB MpU NEpexojie aToMa ¢
OJIHOTO YPOBHS HEpruu Ha apyroi. Bunsl ciektpoB. CrieKTp ypoBHEH 3HEPTUU aTOMa BOJ0PO/Ia.

BosHoBbie cBoiicTBa yactuil. Bonuel ge bpoiiisa. KopnycKynspHO-BOIHOBOW JTyalu3M.

CronTanHOE U BBIHYXXJICHHOC U3JIYUCHHC.

TexHuueckue yCTpPOHCTBA U MPAKTHUECKOE MPUMEHEHHUE: CHEKTPaIbHBIA aHAIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Ornpezenenne JIMHBI BOJIHBI Jlazepa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

HaOnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, TI0Ka3bIBAIOLIUE CI0XKHOCTh CTPOCHHUS AApa. OTKPBITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,

6eTa-, ramMmma-us3JIydcHus. Bausaue PaAOAKTUBHOCTH HA XUBBIC OPraHU3MBI.

OTtkpeiTHE TPOTOHA U HeWTpoHa. HykmorHas moaens sapa I'eitzenoepra—Banenko. 3apsi
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
paZvoaKkTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.
Snepusle peakuuu. [lenenue u CUHTES SIEp.

Snepubiii peaktop. Tepmosinepubiii cunrte3. IlpoOiaeMbl M NEpPCHEKTUBHI  SAEPHOM
SHEPIreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.



Mertonbl HaOMIOEHHUS U PETUCTPALIH YIEMEHTAPHBIX YaCTHULL.
OyHaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHUYECKHE yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu
Cy€TunK MOHU3UPYIOIINX YaCTHUII.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).
Pa3nen 8. DjieMeHTBI ACTPOHOMUM U ACTPOPU3MKH
Oransl pa3BUTUs acTpoHOMUU. [IpukiagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHHE aCTPOHOMUH.
Bun 3Bé31H0r0 Heba. Co3Be3nus, ipKue 3BE3/IbI, IAHETHI, UX BUAUMOE JABH)KECHUE.
ConneuHas cucrema.
Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE3A. 3BE3IBI, UX

OCHOBHBIE XapaKTEPUCTUKH. J{narpaMma «CreKTpadbHbIA KIacC — CBETUMOCTBY. 3BE3/IbI IJTABHOM
MOCJIEIOBATEIIbHOCTH.  3aBHCHMOCTh  «Macca — CBETHMOCTBY» IS  3BE3J  TIIABHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBbIE MPEACTABICHUS O
MPOUCXO0KACHUH U BoJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnneunsrii [TyTe — Hama [NanakTtuka. [Tonoxxenue u nmwxenne Connia B ["anaktuke. Tumbt
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE IBIPHI B sIAPAX rajJaKkTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonbiioro B3psiBa. PennkToBoe n3nydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUI
JUISL OTIpEIeNIEHUs] MOJIOKEHHUs HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiaymapus u spKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, mraner, Maeunoro [TyTu.

O06o01maromnee NoBTOpeHne

Ponp ¢Qu3umku W acTpOHOMUU B DKOHOMHYECKOH, TEXHOJOTHYECKOW, COLUATBHOW U

ITHUYECKON chepax NesITeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOU
Hay4YHOH KapTHHE MHpa, poib (u3NYeckod Teopuu B (OPMHUPOBAHUM MPEICTABICHUN O



¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3UYECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O MIPHUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Uzyuenue kxypca ¢usuku 0O6a3zoBoro ypoBHS B 11 Kkjacce ocCylIecTBISIETCS C y4€TOM
COJICPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHUKH, OWOJIOTMH, XHUMHH,
reorpauu ¥ TEXHOJIOTHU.

Meoswcnpeomemuvie nousimus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOT'O ITO3HAHMS:
SBJICHWE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYecKHe (YHKIMHU: CHUHYC,
KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IPU3HAKU NOJ00MS TPEYTOJIbHUKOB, ONpeieIeHUE TUIOMAAN INIOCKUX GUryp 1 00bEMa Tell.

buonoeus: snekrpuueckue sBICHUS B )KUBOM IPUPOE, KojeOaTelbHbIe IBUKEHUS B dKUBOU
IIPUPOJIE, ONITUYECKHE SIBJICHUS B )KUBOM IIPUPOAEC, NEHCTBUE paAUalliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOGHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJ€KU MarHUTHBIX pyH, (HOTOChEMKA 3eMHOMU
HOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHUH.

Texnonozus: TMHAN 3IIEKTPOIIEPEay, TEHEPATOP EPEMEHHOIO TOKA, JJIEKTPOJIBUTATENb, MHIYKIMOHHAS
neysb, pajgap, pamudonpuéMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-medb, NPOEKIMOHHBIN ammapar,
BOJIOKOHHAsI OTITHKA, COJTHEYHast OaTapes.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@Pu3nKay Ha ypOBHE CpPETHEro OOIIero oO0pa3oBaHMS
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECHEUUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
MeETamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE PE3YNbTAaThl OCBOEHUS yueOHOro mpeamera «DPHU3MKa» JIOJKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM pOCCHiIicKoro oOIiecTna,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOIIECCE PeaTu3aliid OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENIBHOM 1€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIUTAHMUS:



c(OpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3MLIMHU  OOydarlollerocs Kak AaKTUBHOTO U
OTBETCTBEHHOTI'O 4JieHa POCCUICKOr0 OOIIECTBA;

MPUHATHE TPAJAUIMOHHBIX OOIICYETIOBEYCCKUX TYMAHHCTHUYECKHMX M JIEMOKPATHYECKHUX
IICHHOCTEH;

TOTOBHOCTL BC€CTHU COBMCCTHYIO HACATCIIBHOCTbL B HHTCPCCAX TPaXKIAHCKOI'O O6H.ICCTBa,
Y4aCTBOBATb B CaAMOYIIPABJICHUHN B 06p8,30BaTeJ'IBHOI71 OpraHH3alunu,

YMCHUC B3aHMOﬂCﬁCTBOBaTB C COIHaJIbHBIMM HWHCTUTYTaMH B COOTBCTCTBUU C HX
(bYHKI_II/IHMI/I N Ha3HAYCHUECM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;
2) NIATPHOTHYECKOT0 BOCIIUTAHUS S
c(hOpMHUPOBAHHOCTH POCCHICKON I'PaKTAHCKON UACHTUYHOCTH, MATPHOTU3MA;

ONCHHOCTHOC OTHOLICHUC K TIOCyAapCTBCHHLBIM CHMBOJIAaM, IOOCTHIXKCHUAM pOCCHﬁCKHX
y‘IéHHX B oOJracTu (1)I/I3I/IKI/I 1 TCXHHUKHU,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSA, ITUYECKOTO TOBECHHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAlMI0O U TPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YKCJIE B €ATEILHOCTH YYEHOTO;

OCO3HAHHUE JJMYHOTO BKJIAJa B IIOCTPOEHHE YCTOWYHMBOTO OYIyIIETO;
4)3¢TeTHYeCKOro BOCIHUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPHUCYIIETO
¢du3nueckoil Hayke;

5) TpyaoBoro BocnuTaHus:
UHTEPEC K pasinyHbIM chepam mpodecCHOHATBHOM eI TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (GHU3MKOW M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyiieil mpodeccuu u

PCaIN30BBIBATH COOCTBEHHEIC JKU3HEHHEIE IIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMoOOpa3oBaHWIO B 00JacTH (PU3MKU HA
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCITHTAHHUS:

C(I)OpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYpPbI, OCO3HAHUC r100aJIBHOTO XapaKkTepa
9KOJOTHYCCKHUX HpOGJ’ICM;

IIJIAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUN B OKPYKAIOILEH CpPelie Ha OCHOBE 3HAHUS LICJICH
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacCIIMpEeHHE ONbITa JEATEIBHOCTH OSKOJOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 0 (PHu3HMKe;

7) HIEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOH JeSTENbHOCTH, TOTOBHOCTh B IpoIlecce M3y4eHUs (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO U HUCCIIEI0BATENBCKYIO I€ATENbHOCTh UHANBUIyaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jloruueckue AeiicTBUs:

CaMOCTOSITeNIbHO (OPMYITUPOBAaTh U aKTyalH3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPEACIIATh LHECINU ACATCIbHOCTH, 3a1aBaTh IIapaMCTPbl U KPUTCPHUU UX NOCTUIKCHHA,
BBIABJIATD 3aKOHOMCPHOCTH U IIPOTHBOPCUYNA B paCCMAaTPHUBACMbIX (1)I/ISI/I‘ICCKI/IX SIBJICHUAX,

pa3pabaThIBaTh IJIaH PEeLICHUs IPOOIEeMbI C yUETOM aHAIN3a UMEIOIIUXCS MaTePUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBLI B JCATCIBHOCTH, OLCHUBATH COOTBCTCTBHUC PC3YJIbLTATOB LCIIAM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/IfI JACATCIIBHOCTH,

KOOPJAMHUPOBaTh M BBINOJHATh pabOTy B YCJIOBHUSIX pEAlbHOTO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

Pa3sBUBATh KPEAaTUBHOC MBIIIIJICHUEC ITPU PCHICHUHN )KU3HCHHBIX HpO6J’I€M.
ba3oBbie HCCTIEA0BaATECIbCKHUE }IeﬁCTBHﬂ:

BJIQ/IETh HAyYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATHUSMU U METOJaMH (PU3NYECKOM
HayKU;

BJIa/IETh HaBbIKAMHU Y4e€OHO-HCCIIEIOBATENIbCKON M MPOEKTHOM JeATeIbHOCTH B 00JACTH
¢u3uKH, CHIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TOMCKY METO/IOB PELICHHs 337134
buznYecKoro coaepxKaHusl, IPUMEHEHHUIO Pa3INYHBIX METO/I0B TO3HAHMUS,

BIIAJICTh BUJAMH JICATEILHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHMs, €r0 WHTEPIPETaIlHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTyaJlM3UPOBATh 3aJlady, BBIJIBUTATh
TUIO0TE3Y €€ peleHus, HAXO0IUTh apTyMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;



AHAJIM3UPOBATH IMMOJIYUYCHHBIC B XOA€ PCHICHUA 3aJa4r PE3YIbTAThl, KPUTHYCCKU OLICHUBATD
X JOCTOBECPHOCTD, IIPOrHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX,

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 337]a4ll B 00pa30BaTEIbHON €A TEIbHOCTH, B TOM
quCIIe IPU U3YUYCHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHHBATh IPUOOPETEHHBIN OIBIT;

YMCTh IICPCHOCUTDH 3HAHUA 110 (bH?;I/IKC B IPAKTUYCCKYIO 06HaCTb KU3HCACATCIIbHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEeJlaraTh OPUTHHANbHBIE MTOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOMYCKAIOIINE ATbTepPHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIaACTb HABBLIKAMM ITIOJTYUCHUS I/IH(i)OpMaIII/II/I (1)I/ISI/II-IGCKOFO COJACpKaHUA N3 MCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOWCK, aHAIM3, CHUCTEeMATHU3alHI0 U
MHTEPIpETannio HHPOPMALIUU PAa3TMYHBIX BUIOB U (POPM IMIPEIICTABICHHS,

OIICHUBATH JJOCTOBEPHOCTH MH(OPMAIINK;

HCIIOJIb30BATh CPeICTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHN B PELICHUH
KOHUTUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3alflMOHHBIX 3aaa4 C C06J'IIOI[CHI/IGM Tpe6OBaHI/II\/'I
OPrOHOMUKHU, TEXHUKU OE30MaCHOCTU, TUTHEHBI, PECYypcocOepexeH s, IPABOBBIX U ITHUYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

co3laBaTh TEKCThl (DPU3MUECKOTO COJIEp’)KaHUs B pa3IUYHbIX (QopmaTax ¢ y4€ToM

Ha3HaueHUs THPOPMALIUH U 1IeJIEBON ayTMTOPUH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpeICTaBIEHUS]
U BU3YaJIU3alliH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
OCYIIECTBIISATh OOIIEHNE HAa YpOKaxX (PM3UKH ¥ BO BHEYPOUHOH JCSATEIHHOCTH,
pacmo3HaBaTh MPEANOCHITKYA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPE/ICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUYaIbHON pabOTHI;

BLI6I/IpaTB TEMAaTUKY U MCETOJAbl COBMCCTHBIX JIEeUCTBUH C y‘IéTOM O6II_II/IX HUHTCPCCOB U
BO3MOKHOCTEH KaXJ0T0 4JI€Ha KOJJICKTHUBA,



MPUHUMATh II€JIM COBMECTHOW JIEATEIHOCTH, OPTaHW30BBIBATH M KOOPIAUHHUPOBATH
JIEUCTBUSA IO €€ TOCTUKEHUIO: COCTABIIATH IUIaH IEUCTBUI, pacpeaeisaTh POJIU C YYETOM MHEHHI
Y4aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KaXKJIOTO YYaCTHUKA KOMaHbl B OOIIMIA pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeajiaraTh HOBBIE IPOEKThI, OLEHUBATH WJIEU C MO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHWICCTBJIATL TO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTyallUuAX,
MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITh WHHUIIUMATHUBHBIM.

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIE IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBISATh TO3HABATEIBHYIO NEATENFHOCTh B 00JacTH (DM3HKH H
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX M Ka4ye€CTBEHHBIX 3aJady, IUIaH
BBIIIOJIHEHUS] IPAKTUYECKOM paboThl ¢ Yy4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

J1aBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBaTh €ro, Oparb Ha ce0si OTBETCTBEHHOCTH 3a
penieHwue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0cTBOBaTh (POPMUPOBAHUIO U MTPOSBIECHUIO IPYAULIUN B 001acTU (PU3HUKH, TIOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJIb, IMOIUOHAJLHBLIA HHTEJLJIEKT:

JaBaTb OLCHKY HOBBIM CUTyallUsAIM, BHOCHUTH KOPPEKTHBBI B JCATCIbHOCTH, OLUCHHUBATH
COOTBCTCTBUC PCIYJILTATOB LCIIAM;

BJaJeTh HaBBIKAMHU MO3HABATEILHOMI pC(I)J'ICKCI/II/I KaK OCO3HaHUs COBCPUIACMBIX JeficTBUH U
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHI/Iﬁ;

HCIIOJB30BAaTh HpI/IéMBI pe(bHeKCI/II/I IJI1 OLICHKU CUTYyaluu, BBI60pa BCPHOTI'O PCIICHUA,
YMCTH OLICHUBATL PUCKH U CBOCBPEMCHHO INPUHUMATL PCHICHUA 110 UX CHUXKCHUILO,
MMPUHHUMATb MOTHUBBI U apTYMCHTBI JPYT'UX MPHU aHAJIN3C PC3YJIIbTATOB ACATCIIBHOCTH,

IMPpUHHUMATh Ce6ﬂ, IIOHHUMaA CBOM HEAOCTATKN U JOCTOUMHCTBA,



MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B nporecce noctkeHust TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMBI IO (pU3HKe ISt
YPOBHSI CpeAHero oOiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEAIOJIaralonifii c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUSsl, BKJIFOYAIOMIETO COCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOPETyJIMPOBAHNS, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MMOBEJICHUE, CIIOCOOHOCTH a/IalITUPOBATHCS K SMOILMOHATIBHBIM U3MEHEHHUSM U MTPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAl[MM, BKJIOYAIOUIEH CTpEMJIEHUE K JOCTHKEHMIO LEIU U YCHEXYy,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE IeHCTBOBATh UCXO/S U3 CBOMX BO3MOXHOCTEH;

OMIIaTHUH, BKJIIO‘laIOHleﬁ CIIOCOOHOCTHL ITOHMMATH 9MONHOHAJIIBHOC COCTOSAHUC OpPYTUX,
YUYUTBIBATH €TI0 IPHU OCYHICCTBJICHUN O6H.I€HI/I$I, CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKNBAHULIO,

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTb BBICTPAUBATh OTHOLICHUS C APYTMMHU
JFOIbMU, 3200THTHCS, IPOSBIISTH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kiacce nmpeIMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YUaIOIIUXCSI YMEHUI:

e JIEMOHCTPUPOBAThH Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B
MIPAKTUYECKON AESITEIbHOCTH JIIO/ICH;

* YYUTHIBATh TPAHMIBI NPUMEHEHUS H3YUYEHHBIX (U3UUECKUX MoJeneil: MarepuaibHas
TOUYKa, MHEpIHAIbHAS CUCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, WJICAIbHBIA ras,
MOJIEIN CTPOEHUS I'a30B, JKUJKOCTEN U TBEPIBIX TEN, TOUEUHBIN JIEKTPUUECKUN 3apsil IPU
pemieHny GU3NUEcKux 3aaay;

e pacro3HaBaTh (pu3MUECKHE SIBIEHUS (MIPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJISIpPHO-KMHETUYECKOM  TEOpUHM  CTPOEHHS  BEIIeCTBA U
NIEKTPOJMHAMUKH: DPABHOMEPHOE U PAaBHOYCKOPEHHOE IMPSIMOJMHENHOE JIBUKEHUE,
cBOOOJHOE MaJeHHE TeJ, JBMKEHUE MO OKPYKHOCTH, MHEpIUs, B3aUMOJAEWUCTBUE Te,
T dy3us, OpoyHOBCKOE IBIKEHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX TEN, U3MEHEHHE
o0béMa Ten mpu HarpeBaHUM (OXJaKIEHUM), TEIJIOBOE pPaBHOBECHE, HCIapeHue,
KOHJICHCAllUs, TUIABJIEHUE, KPUCTAJUIM3ALMs, KUIIEHNE, BIIAXXHOCTh BO3AYyXa, OBBILICHHUE
JABJICHUsI Ta3a MpPH €ro HarpeBaHWU B 3aKPBITOM COCY[E, CBSI3b MEXAY MapameTpamu
COCTOSIHUS T'a3a B U30IIPOLIECCaX, MEKTPU3ALNS TN, B3aUMOJEHCTBUE 3aps/10B;

e ONUCHIBaTh MEXAHUYECKOE JIBUYKEHHUE, HCIOIb3Yys (U3NYECKUE BETUUYMHBI: KOOpIAUHATA,
IyTh, IEPEMEIIEHUE, CKOpPOCTb, YCKOPEHHME, Macca Tejla, CHUjla, UMIYJIbC Tena,
KMHETUYecKasl SHeprus, MOTeHIMallbHasl SHEPTUs, MeXaHndyeckas paboTa, MexaHHUuecKas
MOITHOCTh; MPU ONMHUCAHUU TMPABHIBHO TPAKTOBATH (PM3MUECKUI CMBICI HCIIOIb3YEMBIX
BEJIMYMH, UX O0003HAUYEHUS U €IUHMIIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIINE JTAHHYIO
(U3UUECKyIO BETUUUHY C IPYTUMHU BEIMUMHAMU;



ONMCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMICTBA TEJI M TEIUIOBBIE SBJIECHUS, HCIONb3Ys
(Gu3nyeckre BEIMUYUHBL: JABIEHUE Ta3a, TEMIepaTypa, CpeaHssl KHHEeTHYeCKasl YHeprus
Xa0THUYECKOTr0 ABUKEHUS MOJIEKYJI, CPEIHEKBAIpATUUHAsL CKOPOCTb MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHss SHeprus, pabora rasza, KOX(QQHUIMEHT IOJIE3HOT0 JeHCTBUSA
TEIUIOBOTO JIBUTATEJNISA; TPU ONMHMCAHUHM TPABMIBHO TPAKTOBATh (PU3UUYECKUN CMBICT
UCNOJNb3YeMbIX BEJIUYMH, HMX OOO3HAueHWsT W EeAMHUIBI, HAXOIUTh (OPMYIIBL,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMHU BEITUYHHAM;

OIKCBIBATh M3YYEHHBIE HJIEKTPUUYECKHE CBOWCTBA BELIECTBA M JIEKTPHUUECKUE SBICHUS
(Tporecchl), UCHONB3Yys (PU3HMUECKUE BETUYMHBI: SJCKTPUUECKUNA 3apsijl, IEKTPHUECKOE
1oje, HalnpspKEHHOCTh MOJIs, IMOTEHIMal, Pa3HOCTh IOTEHLUAJIOB; INPU ONUCAHUU
NPaBUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOIb3YyEMBIX BEIMYHH, UX 0003HAYCHUS U
€IMHULIBI; YKa3blBaTh (DOPMyJIbl, CBSA3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIMUYUHY C
JpYTMMHU BETUYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE MPOLIECCHl U SBJICHUSA, UCHONb3Ys (U3NYECKHE 3aKOHBI U
OPUHLMIBL  3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akoner  Hblorona, 3akoH
COXPaHEHMsI MEXaHMYECKOM SHEepruu, 3aKOH COXPAaHEHMsI MMIIyJbCa, MPUHIIMII
CYNEpPHO3UIMK CHWJI, NPUHLMII PABHONPAaBUS HHEPLUUAIBHBIX CHUCTEM OTCYETAa,
MOJIEKYJISIPHO-KMHETHUECKYI0O TEOPHUI0 CTPOEHHs BEIECTBA, Ta30BbIe 3aKOHBI, CBA3b
CpelHEl KHWHETUYECKOW HHEPruu TEIUIOBOIO JIBUXKEHHUS MOJIEKYJI € aOCOJIIOTHOM
TEMIIepaTypoil, MepBbI 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPAHEHHUS 3JIEKTPHUUYECKOrOo
3apsiya, 3akoH KynoHa, Tpu 3TOM pas3iuyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €To
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUS (TPaHULbI, 00JIACTH) IPUMEHUMOCTH;
O0OBSACHATH OCHOBHbIE IPUHIIUIIBI IEHCTBUS MalllH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nyarh yciaoBUsA MX O€30MaCHOTO MCIIOJb30BaHMs B IOBCEIHEBHOM KU3HM,
BBITOJIHATh JKCIIEPUMEHTHI IO HCCIICAOBAHUIO (PU3MUECKUX SBICHUNA U TPOLIECCOB C
UCIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX H3MEpPEHUH, INpH 3TOM (OpPMYIHPOBATH
npoOiemMy/3agadyy W TUMOTE3y YYeOHOTO OHKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEeJI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;
OCYIIECTBIISITh NpPSIMbIE M KOCBEHHBbIE H3MEpPEHHUs] (U3NYECKUX BEJIWYHMH, MPH 3TOM
BBIOMPATh ONTHUMAJIbHBIN CIOCOO M3MEPEHHS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (HU3MUECKUMH BEIMYMHAMHU C HCIIOJIb30BAaHHEM
NPSIMBIX U3MEPEHHH, P 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCUPOBATH pe3yJIbTaThI
MOJYYEHHOM 3aBHCHMOCTH (M3UYECKUX BEIMYMH B BUJE TaOnMIl U rpadukoB, aenatsb
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEOBAHMUS;

coOuo/iaTh MpaBuiia 0e30MacHOro TpyAa MpH IMPOBEICHHUU HCCIEIO0BAaHUM B pamKax
y4e0HOr0 3KCHEPUMEHTa, y4eOHO-UCCIIEJOBATENbCKON U TNPOEKTHOM JIEATEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBbHBIX YCTPOMCTB U 1JaOOPaTOPHOT0 000PYAOBaHUS;

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (U3NYECKOW MOJENbI0, HCIOJB3YS
¢u3nueckue 3aKOHbI M TMPHHLUIBI, HAa OCHOBE aHalIM3a YCJIOBUS 3a/Ja4d BHIOMpPATh
(bu3NYECKYI0 MOJIENh, BBIIEIAThH (PU3HUECKHUE BEIMYMHBI U (POPMYJIIbl, HEOOXOAUMBIE IS
e€ pelieHus, NPOBOAUTh PACUETHI U OLIEHMBATh PEATBHOCTH IOJYYEHHOIO 3HAYCHMS
(U3UYECKON BETMYHUHBL;

pelaTh KayeCTBEHHBIE 3aJjaul: BBICTPAWBATh JIOTMYECKH HEIMPOTUBOPEUUBYIO LIETIOUKY
PacCyXXJIEHU ¢ OTTOPON Ha U3yUEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH B (PU3UYECKUE STBIICHUS,
UCMOJIBb30BaTh MPH pElICHHH Yy4eOHBIX 3a/1ay COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTHH JUISI TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMH U MPEACTABICHUS y4eOHOMN
U HAy4YHO-TIOMYJNApHOH WHGPOpPMALMK, TOITYYEHHOW U3 pa3jIM4YHBIX HCTOYHHKOB,
KPUTHYECKH aHAIU3UPOBATh MOTy4aeMyro HH(popmaluio;

NPUBOINUTH TPUMEPHI BKJIaZa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(QHU3UKOB B pa3BUTHE
HayKH, 00BbsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;



® HCIIOJIB30BATh TCOPCTUYCCKUC 3HAHUA I10 (1)I/I3I/IKC B HOBCGI[HCBHOﬁ KU3HU HJIA
obecrieueHuss 0Oe30mMacHOCTH MNpHU  OOpameHuu ¢ nOpudopaMu W TEXHUYECKUMU
YCTPOMCTBAMH, JUJISi COXPAHCHUS 370POBbS U COOJIOJACHHS HOPM OKOJIOTHYECKOTO
MIOBEJICHUS B OKPYIKaIOIIeH cpejie;

e paboTaTh B TPYIIIE C BBINOJIHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJIEH, IUIAHUPOBATh padoTy
TPYIIIbI, PAalMOHAIBHO PACHpPECIsATh OOS3aHHOCTH M IUIAHHPOBATH JIEATEILHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, AACKBATHO OLNCHUBATL BKJIAJ KaXAOIo M3 YYaCTHHUKOB
TPYIIIBI B PEHICHUE PaCCMATPUBACMOI TPOOIIEMBI.

K xonny oOyuenust B 11 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

e JICMOHCTPHPOBATh Ha MpPHUMEpax pojdb W MecTo (GU3MKH B (POPMUPOBAHUH
COBPEMEHHOM Hay4yHOH KapTHHBI MHMpa, B Pa3BUTHM COBPEMEHHOW TEXHHUKH U
TEXHOJIOTMM, B INPAKTHYECKOW NEATEIBHOCTH JIHOJEH, LEJOCTHOCTh U E€IHHCTBO
(bu3n4ecKoil KapTHUHBI MUDA;

e YUYUTHIBATh TPAHUIBI NMPUMEHEHHS M3YYCHHBIX (U3NYECKUX MOJIEINCi: TOUYCUHBIH
JIEKTPUUECKUI 3apsill, JIyd CBeTa, TOYEUHBI HMCTOYHUK CBETA, sifiepHas MOJEIb
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOT'O Sijipa MPH peleHnH (PU3NIECKHX 3a/1a4;

e pacro3HaBaTh (pU3HUECKUE SBIECHUS (IIPOLIECChl) U OOBACHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY U KBAHTOBOW (DH3UKH: AIEKTPHUYECKAsi IPOBOIUMOCTb, TETTIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBHUS TOKA, B3aUMOJICHCTBHE MAarHHUTOB,
AIIEKTPOMArHUTHAS UHAYKIHUS, JEHCTBIE MAarHUTHOTO TIOJII HAa TPOBOTHUK C TOKOM
U JBIKYUIMICS 3apsijl, 2JIeKTPOMarHuTHbIE KOJIEOAHUsSI U BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpAKEHUE, IPeJIOMIIEHUE, MHTEp(epeHIus, TUPPAKIU U
HOJISIpU3aLUs CBETa, IUCIepCcHs cBeTa, poToanekTpuueckuit 3¢ ekt (poroaddexr),
CBETOBOE JIaBJICHHWE, BO3HWKHOBEHHE JIMHEHUYATOTO CIEKTpa aTroma BOJIOpOJa,
€CTEeCTBEHHAsl U MCKYCCTBEHHAsl PaJJMOAKTUBHOCTb;

e ONHCHIBaTh W3YYCHHBIE CBONCTBA BeIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC,
ONTHUYECKHE,  DJCKTPUYECKYI0  MPOBOJUMOCTh  PpA3IMYHBIX  cpel) |
DIIEKTPOMArHUTHBIE SBICHHUS (TIPOILIECCHI), HWCTONB3ysd (U3NYECKHE BEIWYHHBIL:
ANIEKTPUUYECKUM 3apsis, cujia TOKa, DJEKTPUUYECKOE HANpsSIKEHHE, DJIEKTPUUECKOe
COIIPOTHBIIEHUE, PA3HOCTh TOTEHIIMAJIOB, AJIEKTPOABIDKYIIAS CHJa, pabdoTa TOKa,
UHAYKIUS MarHuTHOrO mojisi, cuia Amnepa, cuwia JlopeHna, WHIYKTHBHOCTb
KaTyIIKH, SHEPrHus JJEKTPUYECKOTO M MAarHUTHOTO IOJIEH, TEepuoJl W YacToTa
KosleOaHui B KoNeOaTeNbHOM KOHTYype, 3aps] M CHiIa TOKa B Ipolecce
TapMOHUYECKHUX DJIEKTPOMArHUTHBIX KoyeOaHud, (OKYCHOE pAacCTOSHUE |
ONTUYECKask CUJIa JIMH3BI, IPU OMMCAHUH IPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICIT
UCTIONB3YEMBIX BEJMYWH, WX O0O3HAuUeHWs] W EIUHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3bIBAOIME JTAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYHMHAMU;

e OINHCHIBATH W3YYEHHBIC KBAaHTOBBIC SBICHHUS W MPOIECCHI, NCTIONB3Yys (hr3mueckue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa,
SHEPrus ¥ UMITYIIbC (POTOHA, TIEPHOJ] TIOTypaciaaa, SHEPTHsl CBSI3U aTOMHBIX SITIEp,
OpY OMHMCAaHUM TPABMWIIBHO TPAKTOBAaTh (DU3WYECKUH CMBICI HCHOIb3yeMBbIX
BEJIMYMH, WX OOO3HAYCHUS W EIWHUIIBI, YKa3bIBaTh (POPMYIBI, CBSI3BIBAIOIINEC
JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JPYTUMH BEIMYMHAMHU, BBIYUCIATH 3HAYECHUE
(U3UYECKON BEITMYUHBL;

e  AHAJIM3UPOBAThH (PU3UUECKUE TPOLIECCHI U SBJICHUS, UCIIONB3Ys (PU3MUECKUE 3aKOHbI
U nOpuHUUOBL 3akoH OMa, 3aKOHBl IIOCIENOBATENBHOTO U MapalIeNbHOIO



COCIMHEHUS IIPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
MHAYKIHH, 3aKOH IPSIMOJIUHEHHOIO pacIpOCTPAHEHUS CBETA, 3aKOHBI OTPa)KECHUS
CBETa, 3aKOHBI MPEIOMJICHHUS CBETa, ypaBHEHHE ODHIITEHHa 1t ¢GoTodddexra,
3aKOH COXPAHEHHUsS DHEPIMM, 3aKOH COXPAHECHHS MMIIYJIbCA, 3aKOH COXPAHEHUS
IIEKTPUYECKOIrO 3apsjia, 3aKOH COXPAHEHHUS MACCOBOIO 4MCIIA, MOCTYyJaTshl bopa,
3aKOH PaJIMOAKTUBHOIO pacnaja, pu 3TOM pa3indyarh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHUE M YCIOBHS (TpaHUIBl, OO0JIACTH)
IIPUMEHUMOCTH;

ONpPEAEIATh HANpaBJICHUE BEKTOpAa MHIYKIUU MArHUTHOTO IIOJII IPOBOJHUKA C
TOKOM, cuibl Amnepa u cuiiel Jlopenna;

CTPOUTh M OIHMCHIBATh HM300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajoM, TOHKOM
JIMH30M;

BBINOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3NUECKUX SBJICHHA U MPOLIECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHMH: MpHU 3TOM (HOpMyIUpOBaTh
npobieMy/3agady ¥ TUNOTE3y Y4eOHOTro 3KCIIEPHMEHTa, COOMpPATh YCTAaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOABI;
OCYIECTBIISAT MPSIMbIE U KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEITUYUH, ITPH 3TOM
BbIOMPATh ONTUMAJIbHBIA CIOCO0 U3MEPEHUs! U UCIOJIb30BaTh U3BECTHBIE METO]IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHUEM IPSMBIX
U3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpOBATH pe3yJbTaThI
HOJYYEHHOM 3aBHUCHUMOCTU (PM3MYECKUX BEJIWYMH B BMJE TaONULl U IpadHKOB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

coOuro1aTh MpaBuiia 0€30MacHOro TPy/Aa MPU MIPOBEAECHUH HCCIEIOBAHNI B paMKax
y4eOHOr0 IKCIEPUMEHTA, YUeOHO-UCCIIEI0BATENbCKON U MPOEKTHON J1€ATENbHOCTH
C MCII0JIb30BaHUEM MU3MEPUTEIIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PyL0BaAHMS;
pemarh pacué€THble 3a/ayd C SIBHO 33JaHHOM (DU3MUECKON MOJIENbI0, MCIONb3Ys
(bu3nyeckre 3aKOHbI U MPUHIMIBI, HA OCHOBE aHalIM3a yCJIOBUA 3a7audl BHIOUpPATh
(buU3NYECKYIO MOJIEND, BBLAETAThH (PU3NUECKHE BETUUUHBI U (POPMYJIIbI, HEOOXOIMMbIE
JUIsl €€ pelIeHMs], NPOBOJUTH PACUYETHl M OLICHUBATHh PEAIBHOCTH IOJYYEHHOIO
3HaueHus (U3NYECKON BETNUNHBL;

pelaTe KadyeCTBEHHBIE 3aJauyd: BBICTpaMBaTh JIOTMYECKH HEMPOTHUBOPEUYHUBYIO
LENOYKY pacCyKICHHI € ONOpod Ha W3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
du3nueckue sIBICHUS;

UCIIOJIb30BaTh MpPHU pPEIICHWH Y4YeOHBIX 3a7au COBPEMEHHbIE HH(OpPMalMOHHBIE
TEXHOJIOTUM AJIs TIOMCKA, CTPYKTYpPUPOBAHHUSA, MHTEPIPETALUN U IPEICTaBICHUS
yu4eOHOW M Hay4dyHO-TIONMYJSpPHOM HHGOpPMALIMK, TOJYYEHHOM W3 pPa3INYHBIX
UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJIYy4aeMyt0 HH(POpMAIHIO;

OOBSACHATh NMPUHIUIBI JEHCTBUS MAaIllUH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pas3nyaTh yCIoBUsS MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM;
MPUBOJIUTH MPUMEPHl BKJIaJa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE NPOIIECCOB OKPYKAIOLIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIi;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMA MO (PU3MKE B TMOBCEAHEBHOM JKU3HU JUIS
oOecrieueHus 0e30MacHOCTU MpH OOpalleHuH ¢ TpudopaMu U TEXHUYECKUMU
YCTPOMCTBaMH, JUIsl COXPAHEHHUs 370POBbS U COOJIIOAEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

paboTaTh B TPYNIE C BHIMOJIHEHUEM PA3IMUHBIX COLUANBHBIX POJIeH, MIaHUPOBATh
paboTy TpymHmbl, pPalMOHAIBHO pPACHpPEIENATh OO0SM3aHHOCTH M IJIAHUPOBATh
JeSTeIbHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXKJI0TO
U3 YYaCTHUKOB I'PYIIIBI B pEIICHHE pacCMaTpUBAaeMO MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HauMmeHoBaHuE pa3/ieioB U TEM IPOrPaMMbI KomnuectBo yacos DnektpoHHbIe (MUPPOBHIC) 00pa30BaTEIbHbIC
n/n Beero|| KontponbHbie I[IpakTHuecKue PeCypChI
paboThI paboThI
|Pa3ne.11 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSI |
|1.1 Hd)nsnKa ¥ METOJIbl HAYYHOTO MMO3HAHUS H 2 H H HBI/IﬁJ‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|I/IT0ro 10 paszeny H 2 H |
IPazen 2. MEXAHMKA |
|2.l HKI/IHeMaTI/IKa H 5 H H HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f41bf72 |
|2.2 HI[I/IHaMHKa H 7 H H HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f41bf72 |
|2.3 H3aKOHLI COXPAHEHUS B MEXaHHUKE H 6 H 1 H 1 HBI/IﬁJ‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|I/ITOro 10 pasaeny H 18 H |
[Paznea 3. MOJIEKYJISIPHASI ®U3UKA M TEPMOJIMHAMUKA |
|3.1 HOCHOBH MOJICKYJISIPHO-KUHETHYECKON TCOPHH H 9 H H 1 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|3.2 HOCHOBH TEPMOJIUHAMHUKHI H 10 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
3.3 ||Arperatabie cocTosiHus BenecTBa. Pa3oBbie 5 bu6mmoreka [{TOK https://m.edsoo.ru/7f41bf72
HepeX0/Ibl
|I/IT0ro 110 pasjeny H 24 H |
[Paszien 4. DJIEKTPOJMHAMUKA |
|4.1 HSneKTpOCTaTHKa H 10 H H 1 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
4.2 |[locTostHHBIH 3eKTpryUecKuil TOK. TOKH B 12 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeax

|I/IT0ro o pazaeny H 22 H |
|Pe3epBHoe BpeMs H 2 H H H |
|OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 3 [ 3 I |
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11 KJIACC

Ne ||[HameHOBaHME pa3ieiioB U TEM IPOrPaMMbI KonuuectBo yacos DnekTpoHHbIE (IIU(POBBIE) 0Opa3oBaTEIbHbIE
n/m Bcero|  KonrposnbHble [IpakTHyecKue PECYpChI
paboThl paboThI
[Pasnen 1. 3JIEKTPOJJUHAMMKA |
1.1 |MaruuTHOE mose. DIeKTpOMarHuTHast 11 1 2 bubaunorexa LIOK https://m.edsoo.ru/7f41c97c
WHIYKIMS
|I/IT0r0 0 pazzeny H 11 H |
[Pasnen 2. KOJIEBAHUSI U BOJTHbI |
2.1 |MexaHnYeCKHUE U DIEKTPOMArHUTHBIE 9 1 bubmumoreka LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
|2.2 HMexaHquCKHe 1 3JICKTPOMArHUTHBIC BOHHHH 5 H 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c |
2.3 |Onruxa | 10 | [ 5 |Bu6morexa [TOK https:/m.edsoo.ru/7f41c97c |
|I/IT0ro TI0 paseny H 24 H |
[Paszea 3. OCHOBbI CHELIMAJIbHO¥ TEOPUH OTHOCHUTEJBHOCTHU |
3.1 ||OcHOBBI crieIIUANBHON TEOPHH 4 1 2 bubnunorexa LIOK https://m.edsoo.ru/7f41c97¢c
OTHOCHUTEIBHOCTH
|I/IToro 10 pasieny H 4 H |
IPaznes 4. KBAHTOBASI ®U3MKA |
|4.1 HSneMeHTLI KBaHTOBOU ONTUKU H 6 H H HBI/I6J‘II/IOTCK& LIOK https://m.edsoo.ru/7f41c97c |
|4.2 HCTpoeHHe aToma H 4 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c |
|4.3 HATOMHoe PO H 5 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c |
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Ne || HaumenoBanue pa3aenoB U TEM HPOTPAMMBI ‘ KonngectBo yacoB OnexTponHble (1(poBHIe) 00pa3oBaTENbHBIC
n/m Bceero||  KouTpoibHbIe [pakTH4ecKue peCypChL
paboThI paboThl
|I/IToro o pazjaeiy H 15 H |
|P3311e.11 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU |
|5.l H3JI€MGHTI)I aCTPOHOMHH U acTPOPUUKU H 7 H 1 H HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f41c97c |
|I/IT0ro 10 paszeny H 7 H |
IPazzen 6. OGOBIIAIOIIEE IOBTOPEHUE |
|6.1 HO606111a}01uee MTOBTOPCHHE H 4 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c |
|I/IT0ro 10 pa3aemy H 4 H |
|Pe3epBHoe BpEMs H 3 H H H |
OBLIEE KOJIMYECTBO YACOB 10 68 5 10
[TPOTPAMME
MHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo 4acos ‘ Hara OneKTpoHHbIE HU(POBBIE
n/n Beero|| Kontponbsie || [paktiueckue || 13Y4eHHA 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI

1 ||[®usuka — Hayka o npupoze. HayuHble MeTo1bI MO3HAHUS 1 bubnnoreka [JOK

OKpY’KaloIIero Mupa https://m.edsoo.ru/ff0c32e2
2 ||[Ponb u mecto pu3ukH B GOPMHUPOBAHUN COBPEMEHHON 1 bubnuorexa [IOK

HAYYHOU KapTHHBI MUPA, B IPAKTHYECKOH JCITEIILHOCTH https://m.edsoo.ru/ff0c33e6

moaen
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Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/n Beero| Kontponsabie || paxtuueckue || A3YIEHAA o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
3  ||[Mexanundeckoe nBrxenre. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHH4YeCKOro ABmkeHus. [lepemerenue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4  ||PaBHOMepHOE NPSIMOIMHEWHOE IBUKEHUE 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0c3620
5 ||PaBHOycKOpeHHOE MPSIMOJIMHEHHOE ABIKEHUE 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c372e
6 ||CBoOogHOE MazeHue. Y CKOpeHrue CBOOOHOTO TaICHUS 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 |[KpuBonuHeiiHoe nBuxkeHue. J[Br>keHne MaTepuanbHOl Touku|| 1 bubnnorexa [HOK
110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 |IIpuHumn otHocuTenbHOCTH ["anunes. MHepuuaabHble 1 bubnuoreka [IOK
cucteMbl otcueta. [lepBbiit 3akoH HeroToHa https://m.edsoo.ru/ffO0c3be8
9 |Macca tena. Cuna. [Ipuanumn cynepno3unuu cuit. Bropoii 1 bubnnoreka [JOK
3akoH Hbl0TOHA /17151 MaTepralbHON TOUKU https://m.edsoo.ru/ffOc3be8
10 |Tperwuii 3axon HproTOHA /1T MaTepHATBHBIX TOUEK 1 bubnnoreka [JOK
https://m.edsoo.ru/ffOc3be8
11 |3axon BcemupHoro Tsrorenus. Cuna tsoxectu. [lepsas 1 bubnuoreka [IOK
KOCMHYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 ||Cuna ynpyroctu. 3akoHn ['yka. Bec Tena 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c3el8
13 ||Cuna tpenns. Koaddumment tpenus. Cuia conpoTHBICHUS 1 bubnnorexka [JOK
MIPY IBI)KEHUU TeJia B )KUIKOCTH UJIU rase https://m.edsoo.ru/ffOc3f76
14 |[loctynarenbHOe U BpallaTelbHOE IBUKEHUE a0COTIOTHO 1 bub6nuorexa [IOK

TBEPAOrO Tena. MomeHT cuiibl. [1nedo cuibl. YcnoBus
paBHOBECHSI TBEPIOTO TeJa

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

Ne Tema ypoka KonunuecTBo yacos [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponbisie | [paktuueckue || A3Y4eHH o0pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
15 ||Ummynbc MaTepraibHOM TOYKH, CUCTEMBI MaTepUATbHBIX 1 bubmuorexa [JOK
TOYeK. IMITyIbC CHITBI. 3aKOH COXPAaHEHHUST MMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE JBIKEHHE
16 |Pabota u momrHOCTH cuibl. KnHetndeckast sHeprust 1 bubnnorexa [HOK
MaTepHuaabHOM ToukH. Teopema 00 H3MCHEHHH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPIUU
17 |IlorenumanbHas sHeprus. [loTeHnanbHas SHEPTUs ypyro 1 bubnnorexa [HOK
nepopMUpOBaHHOW NPYKUHBIL. [[0TeHIIMAIbHAS SHEPTHS Tea https://m.edsoo.ru/ffOc461a
BOJIM3U OBEPXHOCTH 3eMIIU
18 |[[ToreHIMaNbHBIC W HEMTOTCHIIMATbHBIC CHITBI. CBSI3b paOOTHI 1 bu6mmoreka [IOK
HETMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUUYECKON https://m.edsoo.ru/ffOc478c
SHEPIUU CHCTEMBI TeJl. 3aKOH COXPaHEHHsI MEXaHUIEeCKOH
SHEeprun
19 |[JTabopatopHas pabota «MccnenoBanue cBsi3u paboTel cuuibl ¢|| 1 1
M3MEHEHHEM MEeXaHMUYECKOW PHEpPIUu Tejla Ha IpuMepe
pacTsHKEHHS PE3HHOBOTO KTyTa
20 |[KonTpospHas pabota o teme «Kunemaruka. Jlnnamuka. 1 1 bubnnoreka [JOK
3aKOHBI COXPaHEHHs B MEXaHUKE https://m.edsoo.ru/ffOc4b74
21 ||OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETHYecKol Teopun. | 1 bubnuoreka [IOK
bpoyHnoBckoe apmwxenue. uddy3us https://m.edsoo.ru/ffOc4dc2
22 ||XapakTep IBHKEHHUS U B3aUMOJCHCTBUS YAaCTHI] BEIIECTBA. 1
Mopenu cTpoeHus Ta30B, KHUIKOCTEH M TBEPBIX T
23 |[Macca moistekyn. KomnuectBo Bemecta. [locrosiHHas 1
ABoraapo
24 ||TerutoBoe paBHOBecue. TemmnepaTypa u e€ u3MepeHue. 1

[IIkxana remneparyp Llenbcust
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Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Kontponsabie || paxtuueckue || A3YIEHAA o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
25 ||Uneanwnsrii ra3 B MKT. OcHoBHOe ypaBHeHne MKT 1 bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde
26 ||AOcomroTHas TeMIiepaTypa Kak Mepa cpeilHeld KHHETHIeCKou | 1 bubmuorexa [JOK
SHEPTUH JBIKCHHUS MOJICKYJ1. Y paBHeHue MeH ierneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
|27 H3aKOH JanproHa. ['a30BbIe 3aKOHBI H H H H H
28 |JIabopaTtopHas pabota «lccnenoBanrue 3aBUCUMOCTH MEXKIY 1
napaMeTpamMH COCTOSIHHS Pa3peKEHHOTO ra3a
29 ||M3omporiecchl B HACAIbBHOM Ta3e U UX rpaduyueckoe 1 bubnnoreka [JOK
Ipe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
30 |[BHyTpeHHSS SHEPTUS TEPMOAMHAMUYECKON CUCTEMBI U 1 bubnnoreka [JOK
crocoObl e€ n3mMenenust. KoiamuecTBo TemioThl u padoTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHSs SHEpTHs 0JTHOATOMHOTO UJIEaTbHOTO Ta3a
31 |[Buas! Teruionepenayn 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 ||YnaenbHas TETUIOEMKOCTH BelecTBa. Komu4ecTBO TEIIOTh 1 bubnuotexa [JOK
MIpH Terionepenaye. AauabaTHbIi mpoiecc https://m.edsoo.ru/ff0c5c36
33 |[IIepBblii 3aKOH TEPMOANHAMMKH U €r0 MPUMEHEHHE K 1 bubnuoreka [IOK
U30MpoIeccam https://m.edsoo.ru/ffOc5efc
34 ||HeoOpaTmmocTs TiporieccoB B mpupoae. Bropoit 3akoH 1 bubnuorexa [JOK
TEPMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 ||[TpuaImn aevicteus u KITJ] TeruioBoit MamHel 1 bu6mmorexa [IOK
https://m.edsoo.ru/ff0c600a
|36 HHI/IKJ‘I Kapuno u ero KIIJ{ H 1 H H H H
|37 H3KonomquKHe poOJIEMbI TETIOHEPTETHKU H 1 H H H H
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Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponbisie | [paktuueckue || A3Y4eHH o0pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
38 ||O6o6maromnuii ypok «MomnekymsipHas ¢puzuka. OCHOBBI 1 bubmuorexa [JOK
TEPMOAMHAMHKHI) https://m.edsoo.ru/ff0c6938
39 ||[KonTpoabHas pabora o reme «MosekynsapHas pu3uka. 1 1 bubmuorexa [JOK
OCHOBBI TEPMOJMHAMHK https://m.edsoo.ru/ff0c6a50
40 ||[Tapoobpa3zoBanue u KoHeH Ay, VicriapeHne u KureHue 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c63b6
41 ||AGcomoTHas U OTHOCUTEJIbHAS BIAKHOCTh BO3yXa. 1 bu6mmoreka [IOK
Hachimennsiii map https://m.edsoo.ru/ff0c64d8
42 |[Teépnoe Teno. Kpucrammdaeckue u amopdHbIe Tena. 1 bubnnoreka [JOK
AHHM30TPOITUS CBOMCTB KPpUCTAILIOB. JKUIKHE KPUCTAILITBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepHaIbl
43 |[lnaBieHue U KpUCTaUIN3aLuUs. Y JebHast TeIoTa 1 bubnuoreka [IOK
riaienust. Cyomumanus https://m.edsoo.ru/ff0c6708
44 ||YpaBHEHHUE TEIJIOBOrO OajaHca 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c6820
45 ||DnexTpuzanus Ten. DIeKTpudeckuii 3apsia. [[Ba Buma 1 bubnuotexa [JOK
ANEKTPUIECKUX 3aPSI0B https://m.edsoo.ru/ffOc6bcc
46 |[TIpoBOJHUKH, TUBIEKTPUKHU U MOTYIIPOBOJAHUKU. 3aKOH 1 bubnuoreka [IOK
COXpaHEHHs AIIEKTPUUECKOro 3apsijia https://m.edsoo.ru/ffOc6bcc
47 ||B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunslit 1 bubnnoreka [JOK
AJIEKTPUUYECKUI 3apsij https://m.edsoo.ru/ffOc6ces
48 ||Hampsnk€HHOCTH 3JIEKTPHIecKoro mojist. [IpuHInn 1 bubnuorexa [JOK
CYNEPIO3UIIMU AIIEKTPUUYECKUX Tojel. JInHuu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
49 ||Pabota cui 3eKTpocTaTHIecKoro nojist. [loreHmman. 1 bubmuotexa [JOK

Pa3HoCTh mOoTEHIIMATIOB

https://m.edsoo.ru/ffOc6f00
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Ne Tema ypoka KonunuecTBo yacos [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponbisie | [paktuueckue || A3Y4eHH o0pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
50 |[[IpoBOAHUKH U TUAIEKTPUKU B SJEKTPOCTATHYECCKOM II0JIE. 1 bubmuorexa [JOK
JInaneKTpudeckast poOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 ||9nekTpoémrocTs. KonaeHcarop 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126
52 || DneKTpoéMKOCTh TUIOCKOTO KOHICHCATOpa. DHEPTHs 1 bubnuorexa [JOK
3apsHKCHHOIO KOHACHCATOpa https://m.edsoo.ru/ffOc72c0
53 ||/Taboparopnas padota "M3mMepeHue 3J1eKTPOEMKOCTH 1 1
KOHJieHcaTopa"
54 |[IpuHIMO ASHCTBUSA U IPUMEHEHHE KOHACHCATOPOB, 1
KOIMPOBAJILHOTO arnmapara, CTpyHHOro IpuHTepa.
DreKkTpocTaTHYecKas 3aluTa. 3a3eMJICHUE dIEKTPONPUOOPOB
55 |[DneKkTpuuecKuil TOK, YCIOBHS €r0 CYIIeCTBOBAHUS. 1
[TocTostHusIi TOK. Cuna Toka. Hanpsbxenue.
Conpotusienue. 3akoH Oma Juid yyacTka Lenu
56 |[ITocrnenoBaTensHOE, MapajiebHOE, CMEIIaHHOE coeAuHeHue | 1 bubnuoreka [IOK
npoBOoAHUKOB. JlabopaTopHas pabora «/3y4eHue https://m.edsoo.ru/ff0c74f0
CMEILIaHHOTO COEIMHEHUS PE3UCTOPOBY
57 ||[PaboTa 1 MOIIHOCTB JEKTPUUECKOTO TOKA. 3aK0H Joyrsi- 1 bubnuotexa [JOK
Jlenma https://m.edsoo.ru/ff0c7838
58 |[3akon OMa /15t TOJIHOM (3aMKHYTOM) 3JIEKTPUUECKOH LIeTH. 1 bubmuorexa [IOK
Koportkoe 3ambikanue. Jlaboparopuas padota «M3mepenne https://m.edsoo.ru/ff0c7ae0
SJIC ucTOYHMKA TOKA M €r0 BHYTPEHHETO CONPOTUBICHUS
59 ||[DneKkTpoHHas MPOBOAUMOCTD TBEPABIX METAIIOB. 1

3aBUCUMOCTh COIIPOTHUBIIEHUSI METAJUIOB OT TEMIEPATYPHI.
CBepxnpoBOIUMOCTb
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Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Kontponbisie | [paktuueckue || A3Y4eHH 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI

60 |DnekTpuueckuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX 1
My4YKOB

61 ||[ToaynpoBOAHHMKHU, UX COOCTBEHHAS U IPUMECHAs 1 bubmuorexa [JOK
npoBoauMocTh. CBoicTBa p—N-Miepexoa. https://m.edsoo.ru/ffOc84ae
[MoxynpoBotHUKOBEIE TPUOOPHI

62 |DnexTpuueckuii TOK B pacTBOpax M pacriaBax 1 bubnnoreka [JOK
AJIEKTPOJIMTOB. DICKTPOIUTHUCCKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus

63 |DnexTpuueckuii Tok B razax. CaMOCTOSTENbHBIN U 1 bubnnoreka [JOK
HECaMOCTOSTEIbHbIN pa3psia. Monuus. [Tnazma https://m.edsoo.ru/ffOc84ae

64 | DnexTpuueckue mpuOOPHI U YCTPONUCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuia TeXHUKH 0€30MacHOCTH https://m.edsoo.ru/ff0c86fc

65 ||O606marmui ypok «IeKTPOTUHAMHUKA) 1 bubnuotexa [JOK

https://m.edsoo.ru/ffOc88be

66 |[KoHTposibHas paboTa 1o Teme «JIeKTPOCTaTHKA. 1 1 bubnuoreka [IOK
[ToCTOSHHBI ANIEKTPUUSCKHA TOK. TOKH B pa3IMIHbBIX https://m.edsoo.ru/ff0c8a8a
cpeaax»

67 ||Pe3epBHBIii ypok. KoHTpOnbHAs paboTa 1mo Teme 1 bubnnoreka [JOK
"DOnexTpoaguHamMuka" https://m.edsoo.ru/ff0c8c56

68 ||Pe3epBHBIii ypok. Obobmaromuii ypok no temam 10 kinacca 1 bubmuorexa [IOK

https://m.edsoo.ru/ff0c8f6c
|OBILEE KOJITMYECTBO YACOB I10 [IPOTPAMME | 68 | 3 [ 3 [

11 KJIACC
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Kontponshsie || [pakTnueckue || 3YIEHAA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThl
1 |[Muaykius MarHUTHOTO ToJis. JIeiicTBHEe MarHUTHOTO TOJIST Ha 2 but6mmoreka [IOK
IPOBOJIHUK C TOKOM U JIBHXKYLIYIOCS 3apPSDKCHHYIO YaCTHILY https://m.edsoo.ru/ff0c9778
2 ||Cuia Ammepa u cuna JlopeHiia. MarHuTHbBIE CBOMCTBA 1 bubnuotexa [JOK
BEIIIECTBA. https://m.edsoo.ru/ff0c98fe
3 |[3aKOH JIEKTPOMArHUTHOW WHAYKIIHH. 2 bubmmoreka [JOK
https://m.edsoo.ru/ffOc98fe
4 |JIa6. Pa6. Nel HabGmroeHue sIBJICHUS DJIIEKTPOMAarHUTHOM 1 1 bubnunorexa LIOK
UHIYKIIAH https://m.edsoo.ru/ff0c9ac0
5 |JIa6. Pa6. Ne2 MccnenoBanue sSIBICHUS YJEKTPOMArHUTHOM 1 1 bubnmunorexa LIOK
UHTyKIIUU https://m.edsoo.ru/ff0c9df4
6 | [ | | |
7 ||SIBneHne caMOMHAYKIUU bubmuoreka [JOK
https://m.edsoo.ru/ffOcal50
8 |WunyktuBHOCTH. SBnenue camonnaykuuu. DJ1C 1 bubnuoreka [JOK
CaMOMHAYKIMH. DHEPrusi MArHUTHOTO TOJIS KaTYIIKKA C TOKOM. https://m.edsoo.ru/ff0ca600
DIIeKTPOMarHuTHOE TOJIe
9 ||TexHuueckue yCTpoOCTBa M UX MMPHUMEHEHHE: TOCTOSTHHBIE 1
MarHuThl, 3JI€KTPOMArHUTBI, YJIEKTPOABUraTeNb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS TIeYb
10 ||OGoOmaronwii ypok «MarauTHoOe 1ojie. DIeKTpOMarHuTHas 1 bubnuotexa [JOK
WHTYKIIHS https://m.edsoo.ru/ffOcab82
11 |KoutpoabHas pabora no teme «MaruutHoe mnosie. 1 1 bu6muoreka [JOK
DNEeKTPOMAarHUTHAST WHYKIIHS https://m.edsoo.ru/ffOcad58
12 |Mexanuueckue kojeOaHus U BOJIHBI. [IpeBparieHus s3Hepruu 1 bubmmorexa [JOK
1P KOJIeOaHUAX. DHEPTHsI BOTHBI. https://m.edsoo.ru/ff0caf06
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE

n/m Beero|| Kontponbhsie || [paktuueckue || H3Y9CHHS o0pazoBaTeNbHbIE PECYPCHI

paboThl paboThl

13 |[JTaboparopnas pabota Ne3 «OnpeneneHue yCKOpeHuUs 1 1
CBOOOTHOTO Ma/ICHUS.»

14 |[Kone6arenbHbiit KOHTYp. CBOOOAHBIC AIIEKTPOMArHUTHBIE 1 bubnuotexa [JOK
KoJIcOaHHS B HJICATIbHOM KOJICOATeIIbHOM KOHTYpE. AHAIOTUs https://m.edsoo.ru/ff0ch820
MEXy MEXaHUYECKUMU H AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

15 |[®opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTUU B uaeansHom || 1 bubnnoreka [JOK
KOJIcOATEeIIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4

16 |[IpexcraBneHue 0 3aTyxaroMuUX KojaeOaHUsX. BeIHYKICHHBIC 1 bubmmoreka [JOK
MexaHu4YecKue konebanus. Pesonanc. BeiHyXIeHHbIC https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIE KOJIEOaHHS

17 |Ilepemennslii Tok. CUHYCOMIANbHBIN IEPEMEHHBIH TOK. 2 bubmuoreka [IOK
MOIIHOCTh TEPEMEHHOTO TOKa. AMILTUTYTHOE U https://m.edsoo.ru/ffO0cbd34
JIefCcTBYIOIEE 3HAUEHHE CHIIbI TOKA U HANpPSKEHUS

18 |Tpancdopmarop. [IponsBoacTBo, nepeaaya u norpedieHue 1
ANEKTPUYECKON SJHEPTUU

19 |J1a6. Pa6. Ne4 KoncTpyupoBanue Tpanchopmaropa 1 1 bubnuotexa [JOK

https://m.edsoo.ru/ffOcc324

|20 HO6o6meHHe MaTepuaa 1o TeMe «JIEeKTPUYECKUe Kone6aHH${»H H H H H

21 ||O600meHe MaTepHraa 1mo TeMe «JEKTPUIECKHIe bu6muoreka [JOK
konebanusy». [IonroroBka K KOHTPOILHOM padoTe. https://m.edsoo.ru/ffOcca54

22 || KontponbHas pabota Ne 2 o Teme «IIeKTpHUUECKUe 1 1 bubmuorexa [JOK
KOJICOaHUS https://m.edsoo.ru/ffOcccOc

23 || DneKTpoMarHUTHOE MoJie. DHEPrusl dJIEKTPOMAarHUTHOrO mofs. || 1 bubmuorexa [JOK

https://m.edsoo.ru/ffOccfe0

|24 HBJIeKTpOMarHHTHLIe BOJIHBI. H 2 H H H H
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponbhsie || [paktuueckue || H3Y9CHHS o0pazoBaTeNbHbIE PECYPCHI
paboThl paboThl
25 ||[lnana3zoHbl 3JIEKTPOMArHUTHBIX U3JTYYCHUH U UX 2 bubmuorexa [JOK
NPaKTHYECKOE IPUMECHEHHE. https://m.edsoo.ru/ff0cc6f8
26 |['eomeTpuyeckas onTUKa 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350
27 |leomerpuueckas onTuka. Penenue 3a1aq mo reomerpudeckoit || 1 bu6mmoteka [JOK
OIITHKE https://m.edsoo.ru/ffOcd4e0
28 |JIabGopatopnas pabota Ne5 VccnenoBanre 3aBUCUMOCTH yTiia 1 1 bubnnorexa [JOK
HPEJIOMJICHUS OT yrJia majieHus. ['eoMeTpudeckas OnTruKa https://m.edsoo.ru/ff0cd7{6
29 |JIabGopatopnas pabota Ne6 «3mepeHue nokasarens 1 1 bubnnoreka [JOK
HPEJIOMJICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 |[JTabopaTopHas pabora Ne7 N3mepenne hokycHoro paccrosiausi|| 1 1 bubmuorexa [JOK
COOMparoNIel U pacCenBarOIICH JIMH3 https://m.edsoo.ru/ffOcddle
|31 ‘BOJ‘IHOBLIC CBOMCTBa CBETa H H H H
32 |[JTabopaTtopHas pabora Ne 8§ HabroieHrEe BOITHOBBIX CBOMCTB 1
cBeta: nudpakuus, uHTepdEpEHITHS, MOISIPU3ALINS
33 |JlaGopatopHas pabota Ne 9 Omnpenenenue JIMHBI CBETOBOM 1 1 bubmuoreka [IOK
BOJTHBI https://m.edsoo.ru/ffOced22
34 || BomHOBBIC CBOMCTBA CBETa 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e
|35 ‘PemeHHe 3aJ1a49 110 BOJTHOBBIM CBOMCTBaM CBETa H H H H
36 ||O606menne Matepuana mo reme «OnTukay bubmmoreka [JOK
https://m.edsoo.ru/ff0cf862
37 ||O6o6menue matepuana mo reme «Ontukay. [logroroka k 1 bubnmnorexa [JOK
KOHTPOJIbHO# paboTe. https://m.edsoo.ru/ffOcfa42
38 |KontponpHas padota Ne 3 o reme «Ontuka» 1 1 bubmmorexa [JOK
https://m.edsoo.ru/ffOcfc68
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Kontponshsie || [pakTnueckue || 3YIEHAA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThl
39 ||HBapraHTHOCTH MOJYJIsSI CKOPOCTH CBETa B BaKyyMe. 1 bubnuotexa [JOK
[IpuHIMT OTHOCUTEIBLHOCTH DHWHINTEHHA. https://m.edsoo.ru/ffOcf6f0
40 ||CBsi3b Macchl ¥ SHEPTUU CBOOOTHOM YaCTUIIBI. DHEPTHSI TTOKOSI 1 but6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6
41 |'mnore3a M. Ilnanka 1 bubnunorexa LIOK
https://m.edsoo.ru/ffOcffc4
42 || DoTtosnekTpuueckuii 3pdext 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d015e
43 ||@oton. KopryckynsipHO-BOJIHOBOM nyanu3M. COOTHOILIEHUE 1 bubnuoreka [IOK
HeornpeeneHHocTel [ eiizenoepra. https://m.edsoo.ru/ff0d04a6
|44 ‘HnaHeTapHaﬂ MOJIETb aTOMA. H H H | “
45 ||O0bsAcCHEeHHE TMHEWYATOTO CIIEKTPa BOJAOPO/1a HA OCHOBE bubnuoteka [JOK
KBaHTOBBIX NOCTYNaTOB bopa. https://m.edsoo.ru/ff0d0302
46 |JIabopaTopHas pabora Nel( HabnroneHue criekTpoB 1 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d091a
47 ||CocTaB u cTpoeHHE aTOMHOTO Si/Ipa. 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0dOafa
48 | DHeprus CBSI3U aTOMHBIX SIEP 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0dOafa
49 ||Bumbl pamnoaKkTHBHBIX TPEBPANICHUN aTOMHBIX siIep. 3aKOH 1 bu6muoreka [JOK
pPaZoOaKTUBHOTO pacmaja. https://m.edsoo.ru/ff0d0Oca8
50 ||OtkpsiTHe panunoakTuBHOCTU. OmbITHl Pe3epdopaa no 1 bubmuorexa [JOK
OTIPEJICTICHUIO COCTABa PATUOAKTHBHOTO U3JTYUCHHUS https://m.edsoo.ru/ff0d0fd2
51 ||SAnepubie peakiuu. [lenHas peakuus neaeHUs saep. 1
OneMeHTapHble YacTHIbl. DyHIaMeHTaIbHbIE
B3alMOJICUCTBUSL.
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponbhsie || [paktuueckue || H3Y9CHHS o0pazoBaTeNbHbIE PECYPCHI
paboThl paboThl
52 ||KontposbHas padota B popme BIIP 1 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d1162
53 ||CoBpeMeHHBIC MTPEACTABICHUS O MPOUCXOXKICHUH U dBooMH|| 1 but6mmoreka [IOK
Counnia u 3Be3a.Kinaccudukarust 38e311. 3Be3/1bI U HCTOUHUKU https://m.edsoo.ru/ff0d1356
ux sHepruu. ['anakruka. [IpencraBieHue o CTpOCHUN U
sBONIOLIMN BeeneHHOM.
54 ||Onpenenenre UMIyabCa U SHEPTUM YACTHUIIBI IPU ABMKEHUU B || 1 bubmmoreka [JOK
MaraHuTHOM 1ose (1o Gpororpadusam). https://m.edsoo.ru/ff0d0e38
55 |HccrenoBanue 3aBUCUMOCTH PACCTOSHHUSI OT JIH3BI JI0 1
M300paXeHMsI, OT PACCTOSHUS OT JIMH3BI JI0 IIPeIMETa
|56 ”I/ICCJ'ICI[OBaHI/Ie CIIEKTpa BOAOPOAA H 1 H H H ||
|57 ”H3.6J'IIO,I[CHI/IC BBIHYX/ICHHBIX KOJeOaHui U pe3oHaHca H 1 H H H H
58 |[IpoBepka rUMOTE3bI: Yroj MPETOMICHHS MIPSIMO 1
MIPOTIOPIIMOHAJICH YTITY MTaICHUS
59 |[IIpoBepka rumnoTe3sl: MPH MIOTHOM CII0)KEHUU JBYX JIMH3 1
ONITHYECKUE CHIIBI CKJIAIBIBAFOTCS
|6O HHpOBepKa TUIIOTE3 H H H H ||
61 |KoutpompHas pabora Ne5 «DeMeHThI aCTPOHOMUH H 1
acTpOU3HKIY
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 5 | 10 [



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
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