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IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHSI Ha YpOBHE cpelHero ooOmiero oOpa3oBaHHs
pazpaboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOoBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOI
oOpa3zoBarensHOU Iporpammel, npeactaBieHHbIX B DT'OC COO, a Takxke ¢ yuérom deaepanbHON
paboueii mporpaMMbl BOCIIUTAHHUS U KOHLENIMH NpenofaBanus yueOHoro npeamera «Dusnkay B
oOpazoBarenbHbIX opraHuzauusx Poccuiickoii  denepanuu, peaqu3yloUMX OCHOBHbBIE
oOpa3oBarenbHble MporpamMMmbl. PabGouas mnporpamma chopmupoBaHa ¢ ydeToM padoueit
nporpammbl Bociutarust [ BOY HCO «CKK»y, nmpu3Bana o0ecneduTh JOCTHKEHNUE TUIHOCTHBIX
pe3yJIbTaToB.

CopepxaHue mporpaMMbl Mo (u3uke HampaBieHO Ha (opMHpOBaHHE €CTECTBEHHO-
Hay4YHOH KapTuHBI MUpa oOydaromuxcs 10—11 kmaccoB npu oOyueHnn ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma mo pu3uKe COOTBETCTBYET
tpeboBanusiM @I'OC COO K TIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM H METalpeAMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKe YYUTHIBAET HEOOXOJUMOCTh peaU3alli MEKIPEIMETHBIX
CBsA3eM (PU3MKM C €CTECTBEHHO-HAyyHbIMH Y4eOHBIMM IpeaMeTraMu. B Hell ompenenstorcs
OCHOBHBIC IEJIN M3y4YeHUs (U3UKU Ha YPOBHE CpeaHero oOmiero oOpa3oBaHMs, TUIAHHPYEMBbIC
pe3yNbTaThl OCBOCHHUSA Kypca (PU3HKU: JINYHOCTHBIC, METANPEAMETHEIE, TPeAMETHbIE (Ha0a30BOM
YPOBHE).

[Tporpamma o Gpu3MKE BKIIOYALT:

® [UIaHUpPYEMbIE PE3yNbTaThl OCBOCHUA Kypca U3k Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTAThl IO FOJIaM 00yUYEHUS;

e cozaepxanue yueOHoro npeamera «dPusnkay mo rogam 00y4eHuUs.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPO/IbI, BHICTYIIAs B KAU€CTBE y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUN 00 OKpY)KalolleM MUpE.
HIkonbHBIH Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMbIX
XUMHeH, Ouonoruei, ¢usmueckoi reorpadueir u acrpoHomuei. Mcnonp3oBaHue W akTHMBHOE
pUMEHEeHHEe PU3NUECKUX 3HAaHUN ONpeieNsieT XapaKkTep U pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHIL
B c(epe SHEpreTHKH, TPAHCHOPTa, OCBOEHHS KOCMOCA, IOJIyYeHHs HOBBIX MAaTepHallOB C
3aJlaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue Gpu3nKu BHOCUT OCHOBHOM BKJIaJA B (popMHUpoBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa oOydaroumxcs, B (opMHpoBaHHE yMEHUN NPUMEHSTH
Hay4HbII METOJ] TO3HAHUS MIPH BHIMOJIHEHUN UM Y4€OHBIX UCCIIEOBAaHUI.

B ocHOBY Kypca ¢u3uku JUIsl ypOBHS CpeTHEro o0IIero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEN KypC SIBIISETCS JJOTUYECKU 3aBEPLIEHHBIM, OH
COJZIEpKUT MaTepuall U3 BCeX pa3fiesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (DU3HKH.



Hoesn eenepanuzayuu. B cOOTBETCTBUY C Hell MaTepuan Kypca QUMK 00beIUHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisercss (opMupoBaHHE MPEACTABICHHNA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIC.

Hoesn eymanumapuzayuu. E€ peanuzanus MpeanosiaraeT UCIOiIb30BaHUE T'YMaHUTapHOIO
MoTeHIMana (GU3NIEeCKON HAYKU, OCMBICICHUE CBSI3U Pa3BUTHS (DU3HWKU C pa3BUTHEM OOIIECTBA,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU IPOOIEeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce pu3uku npeanoaaraet 3HakOMCTBO C IIUPOKUM
KPYIOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3YYEeHHBIX TEOPHH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs IOCPEICTBOM BBEIEHUS DJIEMEHTOB COJEp)KaHUS,
MOCBALIEHHBIX 3KOJOIMYECKMM HpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C pa3BUTHUEM
TEXHUKU U TEXHOJIOTUH, a TaKkXke 00CyKAeHUs Ipo0IeM pallioOHAIBLHOIO IPUPOAOIOIb30BAHUS U
9KOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YpOBHE cpenHero olmiero odpa3oBaHuUs
ABJIAIOTCS (Qu3ndeckue Teopuu ((GopMuUpOBaHHE MPEACTABIECHUI O CTPYKType IOCTPOCHHUs
¢usnyeckoil Teopuu, poau (PyHIAMEHTAJIbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJE, TPAaHUIAX NPUMEHHUMOCTH TEOPHUH, IUIsl ONHCAHUS €CTeCTBEHHO-
Hay4HBIX SIBJICHUW U TIPOIIECCOB).

CuCTeMHO-IEITETLHOCTHBIN MOIX0A B Kypce (DU3UKU Pealn3yeTcs MPEXKIE BCETO 3a CUET
OpraHu3alK 3KCIIEPUMEHTAIBHON JesITeabHOCTH oOydarouuxcs. [l 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO WCHOJIB30BAHWE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopaTOpHBIX PabOT, KOTOpHIE B TporpaMMe 1o (U3MKe OOBETUHEHBI B OOMIMHA CIHCOK
YUYCHMUYECKUX MPAKTUUYECKUX paboT. BblieneHne B ykazaHHOM IepeyHe J1abopaTopHBIX padoT,
IPOBOJIUMBIX JJIi KOHTPOJS U OLIEHKH, OCYIIECTBIJIAETCS YYaCTHHKaMU 00pa3oBaTeIbHOTO
mporecca UCX0as U3 0COOCHHOCTEH IUTAaHMPOBAaHMS U OcHameHus kabuuera gusuku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAJICHHE OOYYAIOUIMMHCS YMEHHSIMHU IPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
HCCIIEIOBAaHMsI 3aBUCUMOCTEH (U3MYECKHUX BEIMYMH M IOCTAaHOBKY OIBITOB IO IPOBEPKE
MIPEUI0KEHHBIX THUIIOTES.

Bornbiioe BHUMaHUE yAeNsSeTcs PelIeHHIO pacu€THBIX M KauyeCTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIIOTCA 3a/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJENbIO,
MO3BOJISAIOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OHOTO paszjiena Kypca,
TaKk ¥ WHTETPUPYS 3HAHUS W3 PasHbIX pas3nenoB. [l KadyeCcTBEHHBIX 3a/a4 MPHOPUTETOM
SBIISIIOTCSL  3aJaHusl Ha OOBSCHEHHWE TIPOTEKaHUS (HU3MUECKUX SBICHUH W TIPOIIECCOB B
OKpY’Karollel >XKU3HHU, TpeOyrolue BbIOOpa (HU3UYECKOM MOJEeNu JUIs CUTYallud MpPaKTHKO-
OPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO x MmaTepuanbHO-TEXHUYECKOMY
obecrieueHnIo yueOHOro mpoliecca 6a30BbI YpOBEHB Kypca (PU3UKK Ha yPOBHE CPEIHETO 00IIEeTro
00pa3oBaHMs JIOJKEH M3ydaThCsl B YCJIOBHUSX MPEIMETHOTO KaOuHeTa (PU3MKH WM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MPEeJIMETOB e€CTECTBEHHO-HAYyYHOro IMKiIa. B xabunere (Qu3mku
JOJKHO OBITh HeoOxonuMmoe nabopatopHoe oO0OpyAOBaHME Ui BBIIOJIHEHUS YKa3aHHBIX B
porpamMmMe 1o GU3NuKe YICHHIECKUX MPAKTHUECKUX PadOT U IEMOHCTPAIMOHHOE 000py/I0BaHNE.

JleMoHCTpanimoHHOE 000pynoBaHHe (OPMHUPYETCSs B COOTBETCTBHM C TNPUHIIMIIOM
MUHUMAaJIBHON JOCTATOYHOCTU U 00ECHEeUnBaeT MOCTAHOBKY MEPEUMCIIEHHBIX B MPOrpaMMe Mo
¢u3MKe KITFOYEBBIX JAEMOHCTpAIWK IS WCCICIOBAHUS W3YyYaeMbIX SIBICHHHA W TIPOIIECCOB,
AMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpYyAOBaHUE A YYCHHUYECKHX INPAKTHUECKUX paboT ¢opmupyercs: B
BUJIE TEMAaTHYECKHUX KOMIUIEKTOB M OOecrednBaeTcss B pacuéTe OJHOTO0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarndeckue KOMIUIEKTHI J1IaOOpaTOpHOTO OOOpYIOBaHHS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHHM AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPHUTEIIFHBIX CUCTEM B BUJIE IM(POBBIX JT1a00PATOPHI.

OCHOBHBIMU HETSIMH U3Yy4eHUS PU3UKH B 001IeM 00pa30BaHHUHU SBIISIOTCS:

¢dopMupoBaHHE MHTEpECAa M CTPEMJICHHUS OOYYarOMIMXCS K HayYHOMY H3YYEHUIO
NPUPOIBI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

pa3sBUTHE TMPEJICTABIEHUH O HayyHOM MeETOJe TO3HaHUS U (HOpMHUpPOBAHUE
MCCJIEI0BATENBCKOTO OTHOUIEHUS K OKPY/KAIOIINM SIBJICHUSIM;

¢dbopMHpOBaHHE HAYyYHOT'O MHPOBO33PEHHS KaK pPe3yibTaTa U3y4eHUSI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DU3HKHU;

dopmupoBaHre YMEHHI OOBSICHATD SIBJICHUS C UCIOJIB30BAHUEM (PH3UUECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTEIbCTB;

(dbopMUpOBaHKE MPEJCTABICHUN O POl (PU3MKHU IS Pa3BUTHS JAPYTrUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUM.

JlocTikeHne 3TuX 1esel o0ecreunBaeTcs peleHueM CIeyoInX 3a1ad B mporecce
M3y4yeHus Kypca (U3UKUA Ha YPOBHE CPEIHET0 00IIero 0opa3oBaHus:

PHOOpPETEHUE CUCTEMBI 3HAHWKA 00 00X (PU3UIECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPUSX, BKITIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (DH3UKY, SJICKTPOJMHAMHKY, KBAHTOBYIO
(bU3KKY U AIEMEHTHI aCTPOPU3UKY;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUUECKHE 3HAHUA i1  OOBSCHEHUS
(GU3MYECKUX SBICHUM B TIPUPOJE W I TMPUHATHS TPAKTUYSCKUX PEIICHUN B
MMOBCEAHEBHOM JKU3HHU,

OCBOCHHE CIIOCOOOB pEIICHUs pPa3IUYHBIX 33Jad C SBHO 3aJaHHOW (pu3nyecKon
MOJIeJIbI0, 3a/1a4, IOJIPa3yMEeBAOIINX CAMOCTOSTEIbHOE CO3/IaHue (PU3HUECKON MOIENH,
aJICKBaTHOW YCIIOBUSIM 3a/1a4H;

MOHMMaHHEe (PU3UYECKHX OCHOB M TMPUHIMUIIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJOTHYECKUX MPOLECCOB, UX BIMSIHUS HA OKPYKAOIIYIO CPEY;

OBJIQJICHHE METOJaMHU CaMOCTOSTEIHLHOTO TUTAHUPOBAHUSI U TIPOBEACHUS (PU3UUECKHUX
OKCIIEPUMEHTOB, aHAJU3a W  MHTEpPIpETalud  HUHPOPMALMM,  OINPEIACICHHS
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCIIOBHI JJISI pa3BUTUS YMEHHI MPOEKTHO-HUCCIIEIOBATEIBCKOMW, TBOPUYECKOM
JIeITeILHOCTH.

Ha n3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpOBHE CPEAHEro 00Iero oOpazoBaHMs

orBoautcs 136 yvacos: B 10 kmacce — 68 wacor (2 yaca B Hemeno), B 11 kimacce — 68 wacos (2
yaca B HEJIEJIO).

[IpennaraemMsplii B mporpamMMe o (GHU3MKe MepedeHb J1abopaTopHBIX U MPAKTUIECKUX PadOT
SIBJSIETCSl PEKOMEH/IOBAHHBIM, YYUTEIb JEJIaeT BBHIOOP MPOBEICHHUS JTa0OPAaTOPHBIX PaboOT H
OTIBITOB C Y4ETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yJaroIuXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOIbI HAYYHOTO TIO3HAHMS
®dusuka — Hayka o npupoze. HaydHble MeToasl MO3HaHUSA OKpYyXkaromero mupa. Poib
AKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue (u3nuecKux sBieHUN U mporeccoB. Hayunble rumnoressl. Ousnyeckue
3aKOHBI ¥ TECOPHUH. | paHUIIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHIIUT COOTBETCTBUSI.
Ponb u mMecTo ¢usuku B GOPMHPOBAHNN COBPEMEHHOW Hay4YHOW KapTHHBI MUpa, B
MPAKTUYECKOU JIeSITEIbHOCTH JIIOICH.
Llemoncmpayuu

AHaJIOTOBBIE U ITU(PPOBBIC U3MEPUTEIBHBIE TPHUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paznea 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBuKeHHE. OTHOCHTEIBHOCTh MEXaHMUYecKoro JABmxkeHusa. Cucrema
otcuéra. TpaekTopus.

[lepemenienue, CKOpPOCTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKOpPEHHE
MaTepUuaIbHON TOYKH, UX MPOCKIMHA Ha OCH CUCTEMBI KoopauHat. CloKeHHEe MepeMeleHud 1
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MPSMOJUHEHHOE NBUXKEHHE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTHU U MEpEMEIICHUS MaTEPUATIbHOM TOYKH OT BPEMEHH.

CBoOonHoe nazieHne. Y CKOpeHUe CBOOOTHOTO MaCHHUS.

KpuBonuneiinoe nBuxeHue. J[[BUkeHHE MarepuaibHOM TOYKH IO OKPYXXHOCTH C
MOCTOSIHHOM 10 MOJYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEMHAsA CKOpOCTh. [lepuoa u wacrora
oOpamienust. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHU4ecKkue yCTporuCTBa M MPAKTUYECKOE IPUMEHEHHE: CIUOMETP, JIBUKEHUE CHAPSJIOB,
LIETIHBIE U pEeMEHHBIE TIEpPEeIayuu.

Llemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpazoBaHue ABMKEHU C UCTIONIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habmtonenue nmxenus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

HamnpaBneHnue ckopocTy Mpu ABM>KEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopuuvie pabomuol

N3yueHne HepaBHOMEPHOTO JBUKEHUS C LENBIO ONPEEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXTY MTYTSAMU, MPOHACHHBIMH TEJIOM 3a MOCJIE0BATEIbHBIC
paBHBIE MPOMEXKYTKH BPEMEHH TPH PAaBHOYCKOPEHHOM JBW)XCHUHU C HAYaJbHOW CKOPOCTBIO,
PaBHOI HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUJKOCTH.
W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOcHTenbHOCTH ['anmunes. Ilepssoiii 3akoH HeroToHa. HEpHnanbHble CHCTEMBI
OTCU€Ta.



Macca tena. Cuna. Ilpunmun cynepnosunuu cui. Bropoil 3akoH HerooToHa s
MaTepuanbHOU TOUKU. Tpernil 3akoH Hb0TOHA [U1s1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectd. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Bunbl Tpenust (1mokosi, ckoJibskeHus, kauenus). Cuna tperusi. Cyxoe tpenue. Cua
TPEHUSI CKOJIbKEHUS U cuiia TpeHus: nokos. Koadduuuent tpenns. Cuna conpoTuBiIeHus Npu
IBVKCHHUHM TeNa B KUAKOCTU WU rase.

[TocTynaTensHOE M BpalaTeabHOE IBUXKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpateHus. [liieuo cuiibl. Y CioBusi paBHOBECHUS TBEPIAOTO
Tena.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE IPUMECHEHME: IOALIUIIHUKY, JBHKECHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIUH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

H3zmepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT AedopMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUJI TPEHUS MIOKOsI, KAYEHHS U CKOJIbKEHUS.

VYcnosus paBHOBeECHs TBEPAOrO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydeHue ABM>KEeHUs OpycKa M0 HAaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIUX B IIPYKHUHE M PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOIO TeJa, UMEIOLIETO OCh BPALLCHHUS.

Tema 3. 3akonwl coxpanenus 6 Mexanuxe

HNmnynbc MaTepuanbHOM TOUYKH (Tesa), CUCTEMbl MaTEPUATIbHBIX TOUEK. MIMIynbc cUilbl U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHUs! UMITyJbca. PeakTHBHOE IBUYKEHUE.

PaGota cuibl. MOIIHOCTH CHUJIBL.

Kunerndeckass sHeprusi MarepuajgbHON Touku. TeopeMa 00 WM3MEHEHWH KUHETHUYECKOMN
JHEPTHH.

[TorenunanbHas sHeprus. [loTeHnuanbHas sHEPrUs yupyro Ae(@opMUpOBaHHOU MPYKUHBIL.
[TorennuanbHast sHeprus Teaa BOIU3M HOBEPXHOCTH 3eMIIH.

[ToreHunanbHble U HEMOTEHIMAIbHBIE CUITBL. CBSI3b paObOThI HEMOTEHIIUAIBHBIX CHJI C
U3MEHEHHEM MEXaHNYECKOW SHEPTUU CUCTEMBI TENl. 3aKOH COXPAHEHUS MEXAHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: BOJOMET, KOIEp, IMPYKUHHBIN
MACTOJIET, IBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE IBMKEHHE.

[Tepexoa MOTEHIMATBLHON SHEPTUH B KWHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul



N3yueHne aOCONIOTHO HEYNPYroro yaapa C TOMOIIbIO ABYX OIMHAKOBBIX HHUTSHBIX
MAasiTHUKOB.

HccnenoBanue CBsi3U pabOTHI CHJIIBI ¢ M3MEHEHHEM MEXAaHMYECKOW JHEpPruu Tejlia Ha
MIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJiekyasipHasi pU3MKa H TePMOANHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KUHETUYECKON TEOPUU U MX ONBITHOE 0OOCHOBAaHHE.
Bpoynosckoe amwxkenue. uddysusa. Xapakrep IBIKEHUS U B3aUMOACHCTBHS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUIAKOCTEH U TBEPABIX TN U 00bICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl Moiiekyi. KonndectBo BemectBa. [locrossanas ABorapo.

TeroBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEOpUU
uaeanbHoro rasza. AOcomoTHas TeMIeparypa Kak Mepa CpelAHed KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBM>KEHUS yacTull rasza. [llkana remneparyp KenbBuna. ['a30Bble 3aK0HBL. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon /lanpTona. M3omporieccsl B UACaIbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. | paduueckoe NpeAcTaBICHHE H3OMPOLECCOB: H30TEpPMa, H30XO0Da,
nzobapa.

TexHUYECKHE YCTPONCTBA U MTPAKTUUECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIONINE JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpadmu MOJEKYI
OpPraHUYECKUX COCTUHEHUI.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHS.

Mogens onbita [lITepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Monensb, HUIIOCTpUpYIOLIast IPUPOAY JABIEHHS ra3a Ha CTEHKH COCY/a.

OnBIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS MI€AIBHOTO I'a3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3/yXa B KJIaCCHOM KOMHATe€ Ha OCHOBE HU3MeEpeHHil o0bEMa
KOMHATBI, JAaBJICHUS U TEMIIEPATYpbl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMeTPAMH COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocrogbl mepmoOuHamuKu

TepMonuHaMuueckass CUCTEMA. BHYTpEHHs SHEprusi TEPMOJMHAMUYECKOW CUCTEMBI U
crniocoObl e€ u3MeHeHus. KomauuecTBo TemnoTsl U padota. BHyTpeHHss 3HEprus 0JlHOATOMHOTO
HJICaIbHOTO Ta3a. Bubl Terionepenayu: TerIonpoOBOAHOCTb, KOHBEKIINS, U3Iy4CHHUE. Y I€TIbHAs
TEINIOEMKOCTB BelecTBa. Koan4yecTBo TEIUIOTHI pH TEIUIoNepeaaye.

[Tonsatue 00 ammaGatHOM mpouecce. I[lepBblit 3akoH TepMmoaMHaMUKU. IIpuMeHeHue
MEPBOTO 3aKOHA TEPMOAMHAMUKY K H3omnporieccam. ['paduueckas uHTepripeTanus paboTsl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B MPUPOJIE.

TenioBeie MamuHbL. [IpUHIUIIBL [EeHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TerioBbIX MamuHax. Koaduuuent nonesnoro aercrsus TerioBoit Mammuubl. [{ukn Kapuo u ero
KOA(PHUIMEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE TPOOIIEMBI TETNIOIHEPTETUKH.

TexHnueckue yCTpoiicTBAa M MPaKTUYECKOE IMPUMEHEHHWE: [BUTAaTelb BHYTPEHHEIO
CropaHus, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEPrHMM Tela NMPH COBEPLICHUHM pabOTHI: BBUIET NMPOOKU W3
OYTBUIKU O] IEHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOKe MyTEMTpEHUs
(BuIEOIEMOHCTpAITHS ).

W3meHenune BHyTpEeHHEH SHEpruu (TeMIepaTypsl) Tea Mpu Terionepeaaye.

OneIT N0 aguadaTHOMY pacIIMPEHUIO BO3AyXa (OMbIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, JBUTATENsl BHYTPEHHETO CTOPAHMsI, PEAKTUBHOT'O JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenue yaenpHON TEMITOEMKOCTH.

Tema 3. Azpecamnsie cocmoanusn eeuwjecmea. Pazosvie nepexoovt

[TapooGpa3oBanue u koHaeHcanwus. Micnapenue u kunieHne. AGCONIOTHAST U OTHOCHTEIbHAS
BJIQKHOCTh BO31yxa. HachblmeHHbIM map. YaenpHas TemioTa mapooOpa3oBaHUsA. 3aBUCHMOCTD
TEMIEPATypbl KUIIEHUS OT J1aBJICHUS.

Teépmoe Teno. Kpucrannuueckre u amopdubie Tena. AHU30TPONHS CBOHCTB KPUCTAIIOB.
Kunkue kpucramnel. CoBpeMeHHbIe Marepuanbl. [lnaBneHue u Kpucramnuzanus. Y JenbHas
Teruiora miasieHus. Cyonumanusi.

YpaBHeHHE TEIJIOBOro OanaHca.
TexHUYeCKHue YCTPOWCTBA W TMPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP M IICUXPOMETD,

KaJIOpUMETP, TEXHOJIOT'UH ITOJTYYCHHA COBPEMCHHBIX MATCPUAJTIOB, B TOM YHUCJIIC HAHOMATCPUAJIOB,
1 HAHOTCXHOJIOT'HH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu MoHWKEHHOM JTaBJICHHUH.

Crioco0bl M3MEpPEHUS BIAKHOCTH.

HabGnronenue HarpeBanus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBRA.
JleMOHCTpaIus KPUCTaIIOB.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomoi

N3mepenrie 0THOCUTENIbHON BIaKHOCTH BO3AyXa.

Pazgen 4. DinekTpoanHamMuka

Tema 1. Dnekmpocmamuka

OnexTpuzauusi Teia. ONEeKTpUyYeckud 3apsan. JBa BUAa DJIEKTPUUECKHUX 3aps/IoB.
[IpoBOAHMKY, TUAIEKTPUKHU U MOITYIPOBOJIHUKH. 3aKOH COXPAHEHUSI AIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsaoB.  3akoH Kynona. TouedHBI  3IIEKTPUYECKHM  3apsi.
Onexrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro mnosisd. [lpuHmun cynepno3unun
MEKTPUYECKUX NOJIEH. JINHNN HAaNPSYKEHHOCTH JIEKTPUUECKOTO MOJIS.

Pabora cun anexkrpocrarnyeckoro nods. [Torennnan. Paznocts norennuanos. [IpoBoaanku
U IUBJIEKTPUKH B AJIEKTPOCTATUYECKOM IMoJie. J{uanekTpuyeckas NpoOHUI[aeMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpOEMKOCTh IIOCKOIO KOHAEHcaropa. JHEprus
3apsKEHHOT0 KOHAEHCaTopa.

TexHuuyeckue YCTpOICTBA M NPAKTHUECKOE MPUMEHEHHE: AJIEKTPOCKOI, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKAs 3alllUTa, 3a3eMJICHHE AIIEKTPONpPUOOPOB, KOHAEHCATOp, KOMHMPOBAIBHHBIH
anmnapar, CTpyWHBbIN IPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBHS SJIEKTPOMETPA.

B3aumoseiicTBue HadIEKTPU30BAHHbIX TEI.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

ITpOoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DnekTpocTaTH4ecKasl 3alluTa.

JIM3NEeKTpUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATopa OT IUIOIIAAu  IUIACTHH,
paccTosHUS MEXYy HUMU U AU3JIEKTPUUECKOM IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiit 3n1exkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNIEKTPUUYECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. MICTOYHMKH TOKa.
Cuna toka. IlocTosiHHBIN TOK.

Hanpspokenue. 3akon Oma 11 yyacTka 1eMu.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nensHOE CONPOTHUBJICHUE BEILIECTBA.
[locnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE IPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 3JEKTPUIECKOTO TOKa.

DNeKTpOABMKYIIasi CHJla U BHYTPEHHEE CONPOTHUBIIEHNE UCTOUYHMKA TOKA. 3akoH Oma Ji1s
MOJTHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs IPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJIIOB
oT Temreparypbl. CBepXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPHUMECHAas IPOBOJUMOCTH IOJIYIIPOBOJHUKOB.
CgoiictBa p—n-niepexona. [lonynpoBoaHHKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B PACTBOPAaxX M pacillaBax JIEKTPOIUTOB. DJIEKTPOJUTHYECKAS
aucconuanus. JIeKTpoIIn3.

OnekTpuueckuil Tok B razax. CaMoCTOSTENIbHBIN U HECAMOCTOSITENbHBIN pa3zpsaa. MonHus.
[Ina3ma.

TexHUuyeckue ycTpoicTBa U NpakTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, pEOCTar,
UCTOYHUKUA TOKA, OJJIEKTpOHArpeBaTelIbHblE MPHOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHMS, BAaKyyMHbIH  JAHMON, TEPMHUCTOpPbI U  (OTOPE3UCTOPHI,
IIOJIYTIPOBOIHUKOBBIH MO/, TaJIbBaHUKA.

Llemoncmpayuu

W3mepeHnue cuibl TOKa U HaPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHHS LUUIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, MJIOLIAIA
MOTNEPEYHOr0 CEUYEHHUs U MaTepHuaa.

CMemaHHOE COEJUHEHNE TPOBOJHUKOB.

[IpsiMoe m3MepeHHe JIIEKTPOABHKYIIEH Cuibl. KOpoTkoe 3amMplkaHUE TajabBaHUYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuui sxcnepumenm, nabopamopnovie pabomuol

N3yuenue cMemaHHOro COeIMHEHNs PE3UCTOPOB.

W3mepeHne ANEKTPOABIDKYILEH CHUJIBI  HCTOYHMKA TOKA M €ro  BHYTPEHHEro
COIIPOTHBIICHUS.



HabGnronenue snmekTponusa.

MexnpeameTrHblie CBA3U

N3zyuenne xypca ¢usuku 6a3zoBoro ypoBHsS B 10 kimacce ocymecTBiseTcss ¢ y4€ToM
COZIEpKATEIbHBIX MEXIIPEAMETHBIX CBS3€ C KypcaMH MaTreMaTuKd, OHOJIOTHUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medicnpeomemmuvle nouwsimusi, CBSI3aHHBIC C W3YyYCHHEM METOJOB HAYYHOTO ITO3HAHUS:
SBJICHUE, HAY4HBIH (haKT, TUnore3a, (hu3nMveckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPECHHUE.

Mamemamuxa: perieHue CUCTEMbI ypaBHEHHI, TMHEHHAs QyHKIM, Tapaboa,rumnepoona,
uX TpaUKu U CBOWCTBA, TPUTOHOMETPHUYECKHE (PYHKIIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAaHICHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOKAECTBO, BEKTOPHI M MX MPOSKIMH HAa OCH KOOPJIMHAT,
CIIOKEHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOM mpupone, nupdys3us, 0cCMOC, TeI000MeH
’KMBBIX OPraHU3MOB (BH/IbI TEIUIONEPEayl, TEIJIOBOES PAaBHOBECHE), IICKTPUUECKUE SIBJICHUS B
JKMBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIJIOBbIC CBOMCTBA TBEPIBIX TEJ, XHIKOCTCH W Ta30B, 3JIEKTPUYCCKUE
CBOMCTBA METAJUIOB, AJICKTPOIUTUYECKAs TUCCOLUAIINS, TaIbBAaHUKA.

leoepagpus: BIaXXHOCTH BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKCHUI C UCIIOJIb30BAHHEM MEXaHH3MOB, YUET TPEHHS B
TEXHUKE, MOJIIUITHAKK, HCIOIb30BAaHUE 3aKOHA COXPAaHCHHS HMITyJIbca B TEXHHUKE (pakera,
BOJOMET W JIpyrue), [BUTATeIb BHYTPEHHETO CropaHusi, IapoBas TypOHHA, OBITOBOW
XOJIONWIIBHHK, KOHIUIIMOHEP, TEXHOJIOTUH MOJTYYEHHsSI COBPEMEHHBIX MaT€pPHAIOB, B TOM YUCIIE
HAHOMATEPUAJIOB, M  HAHOTEXHOJOTHMH,  JJICKTPOCTAaTHYeCKas  3aluTa,  3a3eMJICHHE
ANIEKTPONIPHUOOPOB,  KCEPOKC, CTPYHHBI MPUHTEP, JJICKTPOHArPEBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE IPHOOPHI, TaIbBAHUKA.

11 KIIACC

Pa3nen 4. DnekTpoamHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazHUMHAA UHOYKYUA

[TocrositHHBIE MarHWTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bexrop marauTHON MHAYKIMH. [IpuHIMI Cyneprno3uiuy MarHUTHBIX MOJIeH. JINHUM MarHUTHON
nHAyKuuu. KapTuHa TuHUI MarHUTHON MHAYKLIUU TOJISl IOCTOSIHHBIX MarHUTOB.

MarautHoe moje NpoBOJHMKA ¢ TOKOM. KapTuHa JMHMN MHIYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKA C TOKOM.
OmnsiT Opcrena. BzanmopeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BW)KEHUE 3apsyKEHHOW YacTUIbl B
OJTHOPOJTHOM MarHuTHOM 1one. Pabota cunsl Jlopenta.

SIBneHne 3IIEeKTpOMarHWTHOM HMHIAYKUIMH. IIOTOK BekTOpa MarHUTHOW WHIYKIUU.
DIEeKTpOABMKYIIAS CUJIa HHAYKIIMH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunn Papajes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYINAS CHUJAa WHAYKLIUU B IIPOBOJHHUKE,
JBAKYILIEMCSI TIOCTYNIATEIBHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

ITpaBuio Jlenua.

NHayKTUBHOCTS. SIBI€HHE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAs CUIa CAMOMHAYKLIHH.



DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DNEeKTpOMarHUTHOE MOoJIeE.

TexHudyeckue YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMATrHUTHI, AJIEKTPOJBUIaTEIb, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIIUK MAarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amriepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiieHUE HNEKTPOMArHUTHOM UHAYKIWH.

IIpaBuiio Jlenua.

3aBUCUMOCTD JICKTPOABMIKYIIEH CHJIbI MHIYKIHMH OT CKOPOCTH M3MEHEHHSI MarHUTHOI'O
MOTOKA.

SIBiieHNE CAaMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomoi

N3yueHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Pa3nen 5. Kojie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpoMazHuUmMHbvle KO1EOAHUSA

Konebarenbnass cucrema. CBOOOIHBIE MEXaHUYECKHE KoyieOaHHMS. [ apMOHWYECKHE
konebOanus. Ilepuon, uwacrora, ammuutyna u  (asa kosneOanuil. [IpyXKUHHBIH MasTHHK.
MareMaTHuecKkrii MasTHUK. Y paBHEHHUE TapMOHUYECKUX KojieOanuil. [IpeBparienue sHepruu npu
TapMOHHYECKHUX KOJIeOaHUSX.

Konebarenbuplii  KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJIEOaHUS B UACATHHOM
KOJIeOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHHMUYECKUMHU U DJIEKTPOMarHUTHBIMHU
konebanusmu. @opmyna ToMcoHna. 3akoH COXpaHEHUS SHEPTUU B UJCABLHOM KoJebaTeabHOM
KOHTYDE.

[IpencraBienue o 3aryxawmux KouebaHUsIX. BeIHYKIeHHbIE MEXaHUUECKHUEe KoJeOaHusl.
Pe3onanc. BeiHy X 1€HHBIE DJIEKTPOMATrHUTHBIE KOJICOAHHUS.

[lepemennsbii Tok. CUHYCOMAAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTY/IHOE U IEUCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAMIPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenada W MOTPEOTICHHE SICKTPUUYECKON DHEPTHUU.
DKOJIOTHYECKHUE PHUCKH TIPH TPOU3BOJCTBE dJIEKTpodHepruu. KynbTypa HCHOIB30BaHUS
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM KH3HHU.

TexHuueckue yCTpOMCTBA U TNPAKTUYECKOE NPUMEHEHHUE: DJIIEKTPUUECKHI 3BOHOK,
TeHEPaTOp MEPEMEHHOTO TOKa, TUHUH AJICKTpoIiepead.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTeabHON cUCTEMBI (MIPYXUHHBIA UM MaTeMaTUYeCKUn
MasiTHUK).

Hab6nronenue 3aTyxarmmmx KoaeOaHui.

WccnenoBanme CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.



CB0OOIHBIC AIIEKTPOMATrHUTHBIE KOJICOAHHUS.

OcuusorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HampsDKEHUST OT BPEMEHM) s
ANEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc mpu mocneqoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM MHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TUHUY 3JIEKTPOIIEPENAYN.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOIA MAJIBIX KOJIEOAHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanne TmepeMEeHHOr0 TOKa B IEMM M3 IOCIEI0BAaTEIIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHsle 60JIHbL

Mexanuueckue BOJIHBI, yclioBus pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHHUs
u januHa BonHBL. [lomepeuyHwple W TpoAOdbHBIE BOJNHBL WHTEephepeHuus u AUPaKIus
MEXaHHYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ pomkocTh 3ByKa. Bricora Tona. TemOp 3ByKka.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS M3JTyYEHHUS SJICKTPOMArHUTHBIX BOJIH. B3aummuas
opueHTaius BekTopoB E, B, V B anekTpoMaruutHo# BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpejoMJieHHe, noispu3auus, audpakuusa, uHTephepenuus. CkopocTb
ANEKTPOMATrHUTHBIX BOJIH.

[[Ikana 3MeKTPOMAarHUTHBIX BOJH. [IprMeHeHue 3JeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI pagHOCBS3U U TeNeBUAeHUA. Pagronokanms.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKaIOIIEH CPeIbl.

TexHUYecKue yCcTpOMCTBa M MPAKTHMUECKOE MPUMEHEHHUE: MY3bIKaIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBas AUArHOCTHKA B TEXHUKE U MEIUIIUHE, pajap, paIuonpuéMHUK, TEIEBU30pP,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

Habmioienue CcBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMUTYAOW M YacTOTOMN
KoJeOaHuH.

UccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)X€HHUE, MPEIOMIICHUE,
noJsispu3anus, 1udpakuus, HTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeliHOe pacpocTpaHEHUE CBETA B OJJHOPOJHOM cpelie.
JIy4 cBeta. ToueuHblil HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. llocTpoeHue n300paxkeHUl B IUIOCKOM
3epKaje.

[Ipenmomnenue cBeTra. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIM TOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. llpenenbHbIl yroja MOJHOTO BHYTPEHHETO
OTpakKEeHU.

Hucnepcus ceera. ClioxxHbIH cocTaB 6esioro cBeta. L{Ber.



Cobuparomue U pacceuBaroimue JUH3bI. ToHKas auH3a. DOKyCHOE pacCTOsSHUE U
OINTHYECKasl cujia TOHKOHM JuH3bL. [locTpoeHune n3o0paskeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOW JIMH3bL. Y BEJIMYECHHE, 1aBaeMOE JIMH30M.

[Ipenesnbl NpUMEHUMOCTH FEOMETPUYECKON ONTHKHU.

BonnoBas onrtuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HAOJIOACHNSI MAKCHUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(pa3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

HMudpaxmus csera. J[udpakumonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB IPH aJIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWcTBa M MpaKTUYECKOE IMPUMEHEHHe: OYKH, Jymna, ¢oTroamnmnapar,
MIPOEKIIMOHHBIN arnmapaT, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs ONTHKA, NU(paKIMOHHAS PEeIIETKA,
HOJIIPOU .

Llemoncmpayuu

[IpssMonuHeitHOE pacpOoCTpaHEHUE, OTPAKEHUE U MpeomileHHe cBeTta. OnTH4ecKue
pHUOOPBHI.

ITonHoe BHyTpeHHEE OTpaxeHue. Mojiens CBETOBOA.

HccnenoBanue CBONCTB N300pakeHU B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Hab6monenue nudpakuuu certa.

Habmronenue nucnepcun cBera.

[TomyyeHue ciekTpa ¢ NOMOIbIO TPU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB N300pasKeHHM B JIMH3aX.

Hab6mronenue qucnepcuu cera.

Pazgen 6. OcHOBBI crieniaIbHOM TEOPHUU OTHOCHTEIbHOCTH
I'paHnLIBI IPUMEHUMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynmaTel crenuanbHOM Teopuu
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOIYJIA CKOPOCTH CB€Ta B BaKyyMme, IPUHLUII
OTHOCHUTENIbHOCTH DHWHILTEIHA.
OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLIEHUE JITTUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJIBCOM PEISITUBUCTCKON YaCTHULIBI. DHEPTHS MOKOSI.

Paszpen 7. KBanToBas puszuka
Tema 1. dnemenmol Keanmogoii onmMuKu
®oronsl. @opmyna [lnanka cBs3u 3HEprun HOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYJIbC
¢doroHna.
OtkpeiTne u uccrnegoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHbI
dbotorddekra. YpaBuenue DitHmreitHa 115 pororddexra. «KpacHas rpanuna» pororddexra.
JaBnenue cBera. OnwiTe! [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHu4eckue yCTpoucTBa U MPAaKTUUYECKOE MPUMEHEHHE: (OTOAIEMEHT, (POTOIATUHK,
COJIHEYHas Oatapes, CBETOAMOI.

Jlemoncmpayuu

DoTo3deKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactun. [lnanerapuas
Mmojenb atoMa. Iloctynarel bopa. M3nyuenue u norsomienrne GOTOHOB MPU MEPEXOe aroma ¢
OJIHOT'O YPOBHS 3HEPTUHU Ha Apyroi. Bunsl criektpoB. CieKTp YpOBHEH SHEPIUM aTOMa BOOPOAA.

BosHoBbie cBoiicTBa yacTuil. Bonubl ne bpoinsa. KopnyckynsipHO-BOJIHOBOH Ayaliu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CIIEKTPAJIBHBIA aHAJIN3
(criekTpocKoM), a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopuens oneita Pezepdopaa.

Ornpeznenenne JIMHBI BOJIHBI Ja3epa.

Habmtoienue nuHedvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Hab6mronenue nuHeitvaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, TI0KA3bIBAIOLIKE CII0KHOCTh CTPOEHUS sApa. OTKPBITUE paIuOAKTUBHOCTH.
OmnpiThl Pesepdopaa mo ompeneneHuio cocTaBa pagroakTUBHOTO u3imydeHus. CBoicTBa anbga-,
Oera-, raMMa-U3ITydeHus. BiausiHue paAMoaKTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbITHE IpOoTOHA W HeWTpoHa. HyknonHas moxens sapa IeiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio sapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaza. ['amma-uzinydeHue. 3aKoH
PaaMoOaKTUBHOIO pacnaja.

OHeprus CBs3U HYKJIOHOB B siape. S nepHble cuiibl. Jlegekt maccsl sapa.

Snepusle peakuuu. JleneHne U CHHTES SIEp.

SAnepuslit peakrop. TepmosaepHbli cunTe3. [Ipo0ieMsl 1 epceKTUBBI AepHON
JHEPreTUKU. DKOJIOTHUECKUE ACTIEKTHI SIEPHON SHEPTEeTHKH.

OnemeHTapHble YacTullbl. OTKPBITHE IO3UTPOHA.

MeTto/1b1 HaOIIOIEHUS M PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

@®yHaamMeHTalnbHble B3auMoeiicTBus. EqUHCTBO pu3nyecKoil KapTUHBI MUpa.

TexHu4eckne ycTpoWcTBa M MPAKTUYECKOE NMPHUMEHEHHE: JO3MMEeTp, Kamepa BuibcoHa,
SJICPHBINA peakTop, aTOMHasi bomoa.

Llemoncmpayuu

CuéTyuK HOHU3HUPYIOUIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TPeKoB YacTHII (IO TOTOBBIM (hoTorpadusim).

Pazgen 8. DiieMeHTHI ACTPOHOMMH M ACTPOPUIUKH



Oranbl pa3BUTHUs acTpoHOMUHU. [IprKIagHOE M1 MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMUH.

Bun 3Bé3aaoro HeOa. Co3Be3aus, spKkue 3BE3bI, TNIAHETHI, UX BUIUMOE TBUKCHHE.

Conneynas cucrtema.

Connne. ConHeyHas akTHUBHOCTh. Mcrounuk sHeprum ConHua v 3BE3A. 3BE3ABI, HMX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMMa «CeKTpadbHBIM KIacC — CBETUMOCThY. 3BE3IBITIIABHOM
IIOCJIEZI0BATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETHUMOCTb»  JUIs  3BE3J  IJIaBHOM
MOCJIEeI0BAaTENbHOCTH. BHyTpeHHee cTpoeHune 3BE34. (COBpEMEHHbIE TIPEICTaBICHUS O
MIPOUCXO0XKACHUM U 3BOoIroLMH COJIHLIA U 3BE3. DTallbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama ['anaktuka. [lonoxxenne u npmwkenne Connua B ['anaktuxe. Tumsl
rajiakTuk. PannoranakTuky u kBa3zapel. YEpHbIE ABIPHI B IpaxX rajlakTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa00Osa. PaszbOeranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyueHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPY EHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKEHUN
IUIsL OTIpE/IeNICHHsI TTOJIOKEHHUS HeOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, minaner, Mineunoro [lytu.

O0o01marmniee NOBTOpeHUe

Ponp ¢u3uku ¥ acTpOHOMHUHM B HSKOHOMHUYECKOH, TEXHOJOTHYECKOH, COLUAIBLHON U
ATHYECKOH chepax IeaTeTbHOCTH YeI0BeKa, POJib U MECTO (PM3UKH U aCTPOHOMHH B COBPEMEHHOI
HAyYHOM KapTHHE MHpA, POJb (PU3NYECKOW Teopuu B (HOPMHPOBAHUM MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPa, MECTO (PU3UYECKOW KApTHHBI MUpa B OOIIEM pPSIy COBPEMCHHBIX
€CTECTBEHHO-HAYYHbIX NPEACTaBIECHUI O IPUPOJIE.

Me:xnpeameTHble CBA3U

N3yuenune kxypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyuiecTBisercs C y4€TOM
COJIepKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHd MaTe€MaTUKH, OWOJIOTHH, XWMHH,
reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C HM3yYEHHEM METOJIOB HAYYHOTO TO3HAHUS:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHue CUCTEMBbl YpaBHEHUN, TPUTOHOMETpUUYECKHE (DYHKIUU: CHUHYC,
KOCHHYC, TaHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl U HUX
MPOEKIIMM Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOW3BOJHBIC dIEMEHTAPHBIX (YHKIUH,
MIPU3HAKU 0100 TPEYTOJIbHUKOB, ONPEIeNIEHUE IUIOIAAHN MIIOCKUX (GUryp u 00bEMa Tel.

bBuonoeus: rnexrpruyeckue SBICHUS B )KHUBOM MPUPO/IE, KoJieOaTEIbHbIC IBUKEHUS B )KUBOU
MIPUPO/JIE, ONITUUECKUE SIBJIEHUS B )KUBOW MPUPOJIE, IEUCTBUE pA/IALINK HA )KUBbIE OPTaHU3MBI.

Xumusi: CTpOoe€HHWE aTOMOB W MOJEKYJ, KPHUCTAINIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3MBbI 00pa30BaHUs KPUCTAJUTMYECKOW PEIIETKH, CTIEKTPaIbHbIN aHAIIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MMOBEPXHOCTHU, PEICKA3aHUE 3EMIIETPSICEHUII.



Texnonozus: TAHUAU BIIEKTPOIEpENad, FeHepaTop IEPEMEHHOIO TOKa, JJIEKTPOJBUIaTelb,
WHAYKIIMOHHAS TM€4b, pajap, paauonpuéMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJIHEYHast OaTapes.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHMUSA

OcBoenne yueOHOro mpeamera «®Pusmka» Ha ypoOBHE CpeaHEro ooumero odpa3oBaHuUs
(6a30BBIil  YpPOBEHB) JIOJDKHO  OOCCIIEYUTH  JIOCTHDKEHUE  CIEAYIOIUX  JUYHOCTHBIX,
METAINpPEIMETHBIX U MPEJAMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI
JlocTKeHWe JIMYHOCTHBIX PE3yJbTAaTOB OCYIIECTBISETCS 4Yepe3  pean3allfio
BOCIIUTATEILHOTO TOTCHIIMANIA YpOKa. Peamn3anus MKOJBHBIMU TEIarOraMH BOCIUTATEIIBHOTO
MOTEHIIMAJIa YPOKa MPEAIoJIaraeT Ciaeayrolee:
- HaJIM4He TIeJIEBBIX OPUEHTUPOB TP ONPEICIICHUN BOCITUTATEILHBIX 33729 YPOKa;
- HAIMYKME METANPEIMETHON COCTABIISIONICH YPOKa C IIEJIbI0 PACIIUPEHUSI KPYTro30pa MKOJIbHUKA
Y CO3JIaHMs €JIMHOM KapTUHBI MUPA TIPU U3YyUCHUHU TIPEAMETHON 001acTH;
- HaJIMYHE TPOPOPHECHTAIMOHHON COCTABISIFOIIEH C IIENBI0 IMPEIOCTABICHHUS BO3MOXHOCTH
CaMOOTIPE/ICIICHUS U CAaMOAKTYJIM3AIMH CITIOCOOHOCTEH MPY U3y4EHUH TPEIMETHON 001acTH;
- HAICJIICHHOCTh Ha MOJIydeHHWE (PYHKIMOHAIBHOH TI'PAMOTHOCTH C IICNIBI0 HCIOJB30BaHUS
MOJTyYCHHBIX 3HAHHUW B )KU3HU;
- TPEAOCTaBJICHHUE aKTyalbHOW WH(pOpMammu W3 00NaCTH MPEIAMETHOTO 3HAHUS: IOCIICTHUC
OTKPBITHS, UCCIICIOBAHUS U H300PETCHHUS | TIP., IPUBJICYCHUE BHUMAHHSI K IGHHOCTHOMY acCIEKTy
MOJTy4YaeMbIX 3HAHUMA.
Cpenu BUIOB AeSTENBHOCTH, (POPMUPYIOLIUX JTUIHOCTh 00y4aeMOTo Ha yPOKE, MOKHOBBIICTUTH:
- AKTHBHOE CIIyIlIaHWE U TUCKYCCHH.
- Pemenue nmpoOieMHBIX 3a1a4.
- [IpoekTHYIO U HCCIeI0BaTENbCKYIO e TEIBHOCTD.

Cpenu dopm, GopMUPYIOMIMX JTUYHOCTH 00y4aeMOTO Ha YpPOKE, MOKHO BBIICIUTH TE,
KOTOPBIC TTO3BOJISTFOT MTOJYYUTh HHPOPMAITUIO, COCTABUTH CBOE OTHOIICHUE K HEH M NMPUMECHHUTH
MOJIYYCHHBIM OIBIT B TOBCEIHEBHON XW3HU. [IpHBETCTBYeTCS KaK WHAWBUAyaJIbHAs, TaK W
rpynmnoBas padota Ha ypoke. IrpoBoii acmekT JesTeNbHOCTH Ha YPOKE 3aBHCHT OT BO3PACTHBIX
0COOEHHOCTEH IMIKOIBHUKOB.

B peanuzarnuu 5THX BUAOB U (HOPM IEATEITHHOCTH IearoraM Ba)kKHO OPUEHTHPOBATHCSA Ha
1[eJIeBbIE MPUOPUTETHI, CBS3aHHBIE C BO3PACTHBIMU OCOOCHHOCTSIMH UX BOCIIUTAHHUKOB):

- YCTaHOBJICHHE [IOBEPUTEIbHBIX OTHOIICHUH MEXAY YYHUTEIeM U €ro YYeHUKaMH,
CIOCOOCTBYIONTUX TO3UTHBHOMY BOCHPHSTHIO yYaIlTUMHCS TPeOOBAaHWUN W TPOCKO yUUTEII,
MPUBJICYCHUIO WX BHHMAaHHS K OOCYXJIaeMOH Ha ypoke HHQPOpPMAIUH, aKTUBU3AIUU WX
MO3HABATEIHHOMN JAESITETFHOCTH;

- MO0y IeHHE MIKOJIHLHIUKOB COOJII0/IaTh Ha YPOKE OOMICTIPUHSATHIE HOPMBI MTOBEACHHUS, TIPAaBHIIa
OOIIEHHs] CO CTapUIUMH (YUUTEISIMU) M CBEPCTHUKAMU (IIKOJIbHUKAMMU), TPUHIUIBEI YIeOHOM
JUCIUIUIMHBI U CAMOOPTaHU3AIINY;



- TIpUBJICYCHHE BHUMAaHHUS NIKOJBHUKOB K LIEHHOCTHOMY acClEKTy M3y4aeMbIX Ha YpOKax
SIBJICHUH, OpTaHU3aIis X pabOTHI C MOJTydyaeMOi Ha YPOKE COIMAIBHO 3HAUMMON WH(MOpMaIuen
— UHUIIMHPOBAHUE €€ OOCYXKICHHUS, BHICKA3bIBAHUS YYAIIMMICS CBOCTO MHEHHS IO €€ TOBOJY,
BBIPA0OTKH CBOETO K HEH OTHOIIICHUS;
- HWCIOJIb30BaHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH cCOAEpkKaHHS Y4eOHOrO MpeaMera depes
JEMOHCTPAIMIO JIETSAM TMPUMEPOB OTBETCTBEHHOTO, TPa)XJTAHCKOTO ITOBEICHHS, MPOSBICHUS
YeJI0BEKOII00Us U 100pOCepACYHOCTH, Yepe3 MOJ00pP COOTBETCTBYIOIIUX TEKCTOB JJISl YTCHUS,
3a/1a4 JyIsl pelIeHus, TPOOIEMHBIX CUTYallui A1l OOCY>KICHHS B Kiacce;
- NpPUMEHEHUE Ha YpPOKE WHTEPAKTUBHBIX ()OpPM padOThl y4alUXCS: WHTEIIEKTYalbHBIX WID,
CTUMYJIMPYIOIIMX MO3HABATEebHYI0 MOTHBALIMIO IIKOJIBHUKOB; JAHUCKYCCHI, KOTOpbIE aloT
y4alnmmMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEICHHUS KOHCTPYKTUBHOTO AHMAJIOTa; TPYHIOBON
paboThI I pabOTHI B Mapax, KOTOPHIE YYAaT MIKOJILHUKOB KOMaHHOW paboTe U B3aUMOICHCTBUIO
C IPYTUMH JIETHMU;
- BKIIIOYCHHUE B YPOK MTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT MOIIEPKATh MOTHBAIIMIO JETCH K
MOJIYYEHUIO 3HAHWUW, HANAQXXUBAHHWIO TMO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHUN B KIacce,
MIOMOTal0T YCTAaHOBIIEHUIO TOOpOXKenaTeabHONU aTMochepsl BO BpeMs YPOKa;
- opraHuzauus IepcTBa MOTHUBUPOBAHHBIX M JOPYAUPOBAHHBIX y4yallMXCAd HAA HX
HEYCIEeBAIOIIMMU OJHOKJIACCHUKAMH, MAIOMIer0 INKOJIbHUKAM COIUAIBHO 3HAYMMBIN OIBIT
COTPYJTHUYECTBA U B3AUMHOU MTOMOIIIH;
- WHHWIIMAPOBAHHWE W TIOJJICPKKA HCCIICOBATEILCKON IEATCIFHOCTH INKOJIHHHUKOB B paMKax
peayi3ani MU WHIAWNBUAYAIBHBIX W TPYIIOBBIX HCCIICOBATEIBCKUX IPOCKTOB, YTO JACT
IIKOJILHUKAM BO3MOXKHOCTh MPHUOOPECTH HABBIK CAMOCTOSTEIHHOTO PEIICHUS TEOPETUUYECKOM
po0OJIeMbl, HABBIK TEHEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO
OTHONICHUA K YYyXHUM HAeIM, o(OpMICHHBIM B paboTax ApPYyruxX HCCIeAoBaTelei, HaBbIK
MyOJIMYHOTO BHICTYIUICHHS TIEpe]] ayIMTOpUEH, apryMEHTUPOBAHUS M OTCTAaUBaHUS CBOEH TOUKU
3peHus;
- JIEMOHCTpAIMIO OOYyYaroIUMCS TPUMEPOB OTBETCTBEHHOTO, TPa)XJTaHCKOTO TOBEICHHUS,
MIPOSIBJICHUST YEJIOBEKOIIO0USI U JOOPOCEPACUHOCTH, Yepe3 MOo00p COOTBETCTBYIOUIUX TEKCTOB
JUTSL YTCHMSI, 3149 JUTSl PEIICHUs, TPOOJIEMHBIX CUTYAITUH JIJIsi OOCYKICHHSI B KJ1acce.

JIMdHOCTHBIE Pe3yabTaThl OCBOCHUS Yy4eOHOTO TpenmeTa «Du3mKay TOJDKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYUaIOIIUXCsl PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTpPEHHEM
MO3UIMENl JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllUi, TO3UTUBHBIX BHYTPEHHUX
yOKICHUH, COOTBETCTBYIONIUX TPATUIIMOHHBIM IICHHOCTSM  POCCHUCKOTO  OOIIeCTBa,
paciMpeHue >KU3HCHHOTO OIBITa M OIBITAa JEATSIILHOCTH B TPOIECCEe Peall3allii OCHOBHBIX
HaIpaBlIeHUH BOCIUTATENHHON AESITETFHOCTH, B TOM YHCTIE B YACTH:

1) rpaKIaHCKOro BOCIHUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromierocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIEeCTBA;

NPHUHITHE TPATUIIMOHHBIX OOIICYEIOBEYECKUX TYMAaHUCTHUYECKUX M JEMOKPATUIECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHHOCTh B HHTEPECAX IPaXKTAHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHUU C HX
(GYHKITUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTApHOH M BOJIOHTEPCKOH JIeITEILHOCTH;



2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOPMUPOBAHHOCTh POCCUHUCKON TPAKAAHCKOW UICHTUIHOCTH, TATPUOTH3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCHICKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MTOBEICHHS,;

CIIOCOOHOCTH OIICHMBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JESATEIILHOCTH YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMUMBOIO OyAYIIero;

4) 3cTeTH4eCKOro BOCIUTAHMUS:

ACTETHYECKOE OTHOUICHHE K MHUPY, BKIIOUYasl 3CTETHUKY HAYYHOI'O TBOPYECTBA, MPHUCYIIETO
(hu3MIecKoil HayKe;

5) Tpy10BOr0 BOCIMTAHUS:

MHTEPEC K pa3InyHbIM chepam mpodeccnoHanbHOM AeSITETbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3uMKON M TEXHHUKOW, YMEHHE COBEpIaTh OCO3HAHHBIM BbIOOp Oynymiedt mpodeccuu u
peann30BBIBaTh COOCTBEHHBIC )KU3HEHHBIE IIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHMIO B 00JIACTH (PU3HUKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

c(OpMUPOBAHHOCTh FKOJIOIMUECKOI KYJIbTYpPbl, OCO3HAHHE I100aJIbHOTO XapakTepa
9KOJIOTMUYECKUX MPoOIIeM;

IUTAHUPOBAHKUE M OCYIIECTBICHUE ACHCTBHI B OKpYXKalollel cpele Ha OCHOBE 3HaHUS
1eei yCTOWYMBOrO pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OMbITa JAESITEIbHOCTH OSKOJOTMYECKOW HaIpaBI€HHOCTHM Ha OCHOBE
UMEIOLUXCs 3HAHUN 110 (pU3mKe;

7) IEHHOCTH HAYYHOT'0 NMO3HAHMSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuUTHA HU3NUECKON HAYKU;

OCO3HaHHE IIEHHOCTH HAayYHOW JESITeIbHOCTHU, TOTOBHOCTh B IIPOLIECCE U3YUYEHUS (PUBHKHU
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEN0BATEIbCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AelCTBUS
ba3oBble JJoruueckne geMcTBus:
CaMOCTOSTENbHO (POPMYTUPOBATh M aKTyalIM3UpPOBaTh MpPoOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;
ONPEAENATh e AEATEIIbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PM3NUECKUX SBICHUSX;
pa3zpabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a HMEIONTUXCS MaTepUATbHBIX
Y HEMATEPHUAIBHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBLI B ICATCIBbHOCTDH, OLICHUBATh COOTBCTCTBHEC pGSYJII)TaTOB eisam,
OLICHUBATh PUCKU MOCIEACTBUN IESITEIBHOCTH;
KOOPJMHHUPOBATH U BHITIOTHATH PabOTy B YCIOBUSAX PEAbHOTO, BUPTYAILHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEeM.



Ba3oBble uccienoBarebCcKkue AeiCTBHA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU MOHITHSIMH U METOJaMH (PU3UYECKOU
HayKHU;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEAOBATEIbCKON U MPOEKTHOM AEATEIbHOCTH B 00JacTh
(U3HUKHN, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITEIHHOMY MTOMCKY METOJIOB PEIICHUS 3a/1a4
(bU3MYECKOTO CoZiepKaHUs, IPUMEHEHHIO Pa3IMYHBIX METO/I0B IO3HAHMUS,

BJIQJIETh BHUJAMHU JIEATEIHHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSIX, B TOM YUCIIE TP CO3TaHHUH
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICCTBEHHbIE CBSI3M M aKTyalIU3UpOBaTh 3aJady, BBIIBUTATh
TUNOTE3Y e€ pelIeH s, HaX0AUTh apryMEHTHI JIJIs TOKa3aTelbCTBa CBOMX YTBEPIKICHUH, 3a/1aBaTh
rapamMeTpbl U KpUTEPUU PEILICHHUS;

aHAJIM3UPOBATH MOJYUYCHHBIE B X0JI€ PEIICHUS 33]Ia4H PE3YJIbTaThl, KPUTUUECKU OLICHUBATH
UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U GOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4K B 00Pa30BaTEIbHON ACSITENFHOCTH, B TOM
9HCIIe TIPU U3YYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUYECKYIO 001aCTh KU3HEACITEbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX MPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33724, JOITYCKAIOIINE AIbTEPHATUBHBIC PEILICHUS.

PabGora ¢ nndopmanmeii:

BJIa/IETh HABBIKAMU TOJTy4YeHHUS MH(MOpMALUU (PU3NYECKOTO COJIEP>KaHUSI U3 UCTOUHUKOB
pa3HBIX THIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh IOMCK, AaHAIW3, CHCTEeMAaTHU3alHUI0 |
WHTEPIIPETAINIO HHPOPMAIIMH Pa3IMIHbBIX BUOB U (DOPM MPEICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MHPOPMAIIHH;

UCIIONIb30BaTh CpeACcTBa WHGOPMAIMOHHBIX ¥ KOMMYHHMKAI[MOHHBIX TEXHOJIOTUHA B
pelIeHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIIMOHHBIX 3a7a4 C COOJIIOJCHHEM
TpeOOBaHUMN IPrOHOMHKH, TEXHUKU O€30MaCHOCTU, TUTUEHBI, peCypCcOCOepEeKeHHs, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (DUBUYECKOTO COJEpXKAHUS B PANMUYHBIX ¢dopMaTax ¢ YUETOM
Ha3Ha4YeHHS UH(OPMAIIUU U 1IEJIEBOM ayIUTOPUH, BEIOMPAst ONTUMAIBHYIO (POpMY TIpeICTaBICHUS
Y BU3yaJIM3alluu.

KoMmyHukaTHBHBIE yHHBepcaJlbHble YUeOHbIe AeliCTBUS:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JAEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHUMATh U UCIIOIB30BaTh MPEUMYIIIECTBA KOMAaHAHON U HHIUBUIYaJIbHON paboThI;
BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHI C yuy€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 4JIeHA KOJUIEKTUBA;
[IPUHUMATh LE€IU COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JEHCTBHM, paCIpeesaTh POIU C yUETOM MHEHUI
YYaCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON PabOTHI;



OLICHUBATh Ka4E€CTBO CBOETO BKJIAJA M KAXKJIOTO YJaCTHHUKA KOMaH/bl B OO pe3yabTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBBIC MPOEKTHI, OLIEHUBATh HJIEU C MO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
PaKTHYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETUUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYalHsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepcaibHbIe YUueOHbIe AeiCTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JIEATEIBHOCTh B 00JACTH (GU3MKU U
aCTPOHOMHUHU, BBISIBIATH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJISITH IUIAH PEIICHUs] PAaCUETHBIX M KAueCTBEHHBIX 3aj]ady, IJIaH
BBITIOJTHEHUSI TPAKTUYECKOW paboThl ¢ y4ETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIIIOYTECHHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacuupsaTh paMKU yueOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MTPHOOPETEHHBIN OIIBIT;

Croco0CcTBOBATH POPMUPOBAHUIO U TIPOSBICHUIO SPYIUINH B 00JIACTH (PU3UKH, IIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBCHbB.

CaMOKOHTPOJIb, SMOLIMOHAJIBLHBIA HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBBI B JI€ATEIbHOCTh, OLECHUBATh
COOTBETCTBHUE PE3YJILTATOB IIEIISIM;

BJIQJICTh HaBBIKAMH ITO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN
Y MBICJIUTEIIbHBIX MPOIECCOB, X PE3YIbTATOB M OCHOBAHMIA;

MCIIONIE30BATh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€E PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Cce0s1, TOHNMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKHU.

B nporiecce nocTrXeHHS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI IPOTPAMMBI 110 (hPU3UKE IS
YPOBHS cpefHero oOiero oopa3oBaHusl y OOYyYArONIUXCSI COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJUIEKT, MPEANoIaralonii choOpMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh OHUMATh CBOE SMOIIMOHATILHOE COCTOSHUE,
BHJIETh HAINPABJICHUS Pa3BUTHs COOCTBEHHON YMOIIMOHATIBLHOM Cepbl, OBITH YBEPEHHBIM B CE0€;

CaMOpETYJIMPOBAHUSI, BKJTIOYATIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIIOCOOHOCTh aJalTUPOBAThCA K OMOIMOHATBHBIM
W3MEHEHUSM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTpEeMJICHHE K JOCTIDKCHHIO IEd M YCIeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JAEHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YYHUTBIBATh €TO MPU OCYIIECTBICHUN OOIIEHMUSI, CTTOCOOHOCTh K COYYBCTBHIO U COTICPEIKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C APYTHMHU
JOIbMU, 3a00TUTHCSI, TPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(IMKTHL.



IMPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 10 kjacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpPOBHE JOJKHBI
OTpakaTb C()OPMUPOBAHHOCTD y O0yUAIOIINXCSI YMEHHUI:

JIEMOHCTPUPOBATh Ha IpUMeEpax posib U MecTO (PU3MKU B (POPMUPOBAHMM COBPEMEHHOMU
Hay4YHOU KApTUHBI MHUPA, B PA3BUTHUH COBPEMEHHON TEXHHMKU U TEXHOJIOTMH, B IPAKTUYECKOU
NESATEIBHOCTH JIIOJCH;

YUUTBIBATh TPAHMLBI IPUMEHEHUS H3YYEHHBIX (U3MYECKUX MoJeineil: marepuaabHas
TOYKa, MHEpLUaIbHAs CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPAOE TENO, UACAIBbHBIA Ta3, MOACIU
CTPOEHHUs Ia30B, KUIAKOCTEH M TBEPABIX TEJ, TOYCUHBIA NIEKTPUUECKUHN 3aps]l IIPU pELICHUU
¢bu3nyeckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJICHUA (MPOLECCH) U OOBSCHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHHUs BEUIECTBA M DJIEKTPOAUHAMUKMU:
paBHOMEpPHOE W PABHOYCKOPEHHOE TNPSMOJIUHEHHOE [IBUKEHHE, CBOOOIHOE TIaJeHHE Tell,
JBYDKEHUE 110 OKPYKHOCTH, MHEPLIKS, B3aUMOAeNCTBHE Tell, AM(dy3us, OpOyHOBCKOE IBUKEHHUE,
CTPOEHHUE KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHUE 00bEMa TeJ MPH HarpeBaHUU(OXJIAXKIECHUH),
TEINIOBOE DPABHOBECUE, HCIIAPEHUE, KOHJEHCALMs, IUIABICHHUE, KPUCTAJUIM3alus, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, IIOBBILICHHUE JTaBJICHU Ia3a IIPY €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b
MEXJy MapaMEeTpaMU COCTOSIHMS ra3a B M30MpOLEccax, JJEKTpU3alus Tel, B3aUMOJCHCTBHUE
3aps70B;

ONMCHIBaTh MEXAHMUYECKOE JBM)KEHUE, UCIOJb3Ys (PU3NUYECKHE BEIMYUHBI: KOOPJMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJbC Teld, KUHETHYECKas
SHEprus, NOTEHLMAJbHAs SHEPrusi, MexaHuyeckas paboTa, MeXaHM4ecKas MOIIHOCTb; IpH
OIMCaHWUH TPABUIIBHO TPAKTOBATH (PU3NIECKUN CMBICI UCTIOIB3yEMbIX BEJTMUNH, UX0003HAYCHHS
W CIMHHULBI, HaXOAUTh (OPMYIIBI, CBS3BIBAIONINE JaHHYIO (U3NYECKYIO0 BEITUYMHYC APYTUMH
BEJIMYMHAMU;

ONMCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€I M TEIJIOBBIC SIBJICHUS, HCIOJB3YS
¢usnyeckue BeNMYMHBL: JaBJICHME Tra3a, TeMIepaTypa, CpeIHssl KUHETHYecKas SHEeprus
XaO0THYECKOr0 JBWKEHUS MOJIEKYJ, CpPEIHEKBAJApPAaTU4YHAs CKOPOCTb MOJEKYJ, KOJNYECTBO
TEIUIOThI, BHYTPEHHsISI dHEprusi, paboTa raza, KO3QQPUIUEHT MOJE3HOTO IEHCTBUS TEIIOBOTO
JIBUTaTeNs; IPU OMHUCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJTUYHMH,
ux O0O0O03HAueHHs] W €IUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYI (QHU3UYECKYIO
BEJIMYMHY C APYTUMHU BEIUUYUHAM;

ONMUCHIBATh M3YYCHHBIEC JJIEKTPUYECKUE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE SIBICHUS
(mporecchl), UCTIONb3ysl (U3NYECKHUE BEIMUYMHBL: AJEKTPUUECKUH 3apsi, 3JIEKTPUYECKOe MoJe,
HanpspKEHHOCTh  ITOJIA, MOTEHIUaJ, Pa3HOCTh IOTCHIMAJIOB; IIPH ONUCAHUM IPABHIBHO
TPakTOBaTb (U3NYECKUI CMBICT MCIOJIb3YEMBIX BEIMYMH, UX OOO3HAUEHUS W E€AUHMIIbI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMUUHY C IPYTUMH BETMYMHAMY;

aHaJTM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SBJIEHMS, HCIONB3YS (U3NUYECKHE 3aKOHBI U
MPUHLUIBL: 3aKOH BceMupHoro tsarorenus, I, II m III 3akoner HeroToHa, 3aK0H COXpaHEHMs
MEXaHWYECKON DHEPTUH, 3aKOH COXPAHEHMS UMITYJIbCa, IPUHIUI CYNEPHIO3ULINN CUJI, IPUHIUIT
PaBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM HHEPIrUU TEIUIOBOIO JBUKCHMS
MOJIEKYJ1 ¢ aOCOJIIOTHON TeMIeparypoil, mepBblii 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAaHEHUS
ANEKTPUYECKOT0 3apsija, 3akoH KysoHa, npu 3ToM pa3nuyaTh CJI0BECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTH4eCKOe BBIPAXKEHUE U YCIOBHS (TPaHMIIbI, 00I1aCTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nuyarh ycJaoBUs UX O€30M1aCHOTO MCIIOJIb30BAaHMs B TOBCEJHEBHOM JKU3HU;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCIEIOBAHUIO (PM3MYECKUX SIBICHUH M TPOIECCOB C
UCIOJb30BAHUEM IPSIMBIX M  KOCBEHHBIX M3MEpEHMH, Mpu 3TOM  (HopMyIupoBaTh
npo0OyieMy/3anaqy U TUIIOTe3y Y4eOHOT0 IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY U3 IPEIOKEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI;

OCYILLECTBIIATh MpPSIMbIE U KOCBEHHBIE M3MEpPEHMsI (U3NYECKUX BEIMYUH, IPU STOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHsS U MCIIOJb30BaTh W3BECTHBIE METO/bI OLICHKH
IIOIPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUIMOCTH MEXIY (PU3HMUECKUMH BEIMYMHAMU C MCIIOJIb30BAaHHEM MPSMBIX
U3MEPEHUM, MpU 3TOM KOHCTPYUPOBaTb YCTAaHOBKY, (PMKCHUPOBATb PE3YJIbTaThl MOJIYy4EHHOMH
3aBUCUMOCTH (DU3MYECKHUX BEJTMYMH B BUJIE TaOJUI U TPpahMKOB, AETaTh BBIBOJBI I10 PE3YJIbTaTaM
HCCIIEIOBaHMS;

cobuoiaTh NpaBuia O€30MacHOr0 TpyAa HPU HPOBEAEHUM MCCIEJOBAHUN B paMKax
y4eOHOro 3KCHEpUMEHTa, Y4eOHO-UCCIEeNOBAaTEIbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
HCI0JIb30BAHUEM U3MEPUTEIIBHBIX YCTPOUCTB U 1a0OpaTOPHOro 000PYIOBaHMS;

pemiath pacu€THblE 3aJayud C SBHO 3aJaHHONM (PU3MYECKONM MOJEIbIO, HUCIOJb3Ys
¢u3nvecKkre 3aKOHBI ¥ MIPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4ll BBEIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIICNATh (DPU3MYECKHE BEIMYMHBI U (OPMYNbl, HEOOXOOUMbIE s €€ pelleHHs,
IIPOBOJIUTH PAcUEThl U OLIEHUBATh PEAIbHOCTh MIOJYYEHHOI0 3HaYeHUs (PU3NUECKOM BETMUUHBI;

pelath KauyecTBEHHBIE 3a/layM: BBICTPAUBATh JIOTUYECKH HENPOTHUBOPEUUBYIO LIEMOUYKY
paccyXJIeHUi ¢ ONOPOIl Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

UCII0JIb30BaTh IIPU PEIIEHUH y4eOHBIX 33a]1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOIUU
JUIs TIOMCKA, CTPYKTYpUpPOBaHMs, WHTEPIpETAlM M NPEACTaBICHUsS Y4eOHOH U Hay4yHO-
MOMYJISIPHOIM MH(POPMALINH, TIOTYIEHHON U3 Pa3IMYHBIX HICTOYHUKOB, KPUTHUECKH aHATU3UPOBATH
MOJTy9aeMyro HHPOPMAITHIO;

NPUBOAUTH MPUMEPH! BKJIaJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3MKE B TOBCEAHEBHOM KU3HHU JIJIs1 00€CTICUEHUS
0€30MacHOCTH IpU OOpaIlleHUuU ¢ IpUOOpaMy M TEXHUYECKUMHU YCTPOMCTBAMHU, JUICOXpAaHEHUS
3JI0pOBbSI U COOJIIOACHUSI HOPM HKOJIOTHUECKOT0 MOBECHHS B OKpY>KaloOIIel cpeie;

paboTaTh B IPYMIIE C BHIITOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYIIbl, PalMOHAIBHO paclpeleNiaTh O00f3aHHOCTH W IJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJeKBaTHO OLICHMBATH BKJIAJ Ka)KJOTO M3 YYAaCTHUKOB IPYyINIbI B
pelieHre paccMaTpuBaeMON IPOOIEMBI.

K xonny oOyuenus B 11 kJjacce npeaMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpaXkaTb C()OPMUPOBAHHOCTD Y O0yUAIOIINUXCSI YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (U3UKU B (POPMUPOBAHMM COBPEMEHHOM
Hay4YHOW KAPTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
NeSITeIbHOCTH JIFOJIEH, IETOCTHOCTh U €AMHCTBO (PU3UYECKON KapTUHBI MUPA;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YYCHHBIX (U3MUYECKHMX MoOjenel: TOUYEUHBIH
ANEKTPUYECKUH 3aps], JIyd CBETA, TOUEUHBI HCTOUHHK CBETA, SIIEPHAs MOJEIIb aTOMa, HYKJIOHHAs
MOJI€TIb aTOMHOTO si/ipa MPH pelIeHNH (pU3NUEeCKUX 3a]1a4;

pacro3HaBaTh (pU3MUecKHe sBJIeHUs (TpOIecChl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYEcKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHMUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JEKTPOMAarHUTHas



UHAYKIMS, ACMCTBME MAarHUTHOTO IOJsI Ha NPOBOJHUK C TOKOM M ABWXKYIIMHCA 3aps,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBL, IPSIMOJIMHEIHOE PAcIPOCTPaHEHUE CBETa, OTPaXKECHHUE,
npejgomiieHue, uHTepdepeHuus, audpakmus M [OdApHU3alMs CBeTa, JHUCIEPCHUS CBETa,
dhoToanekrpuuecknii 3pdext (pororddexr), cBeToBOE NaBiieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPO/a, €CTECTBEHHAs! M HCKYCCTBEHHAs! paIHOAKTUBHOCTb;

ONKCHIBATh M3y4YEHHBIE CBOMCTBA BellecTBa (JIEKTPUUYECKHE, MarHUTHBIC, ONTUYECKUE,
ANEKTPUYECKYIO MTPOBOJUMOCTh PA3JIMYHBIX Cpell) U AJIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTONB3ysd (U3NYECKUE BEIWYMHBI: JJIEKTPUYECKUI 3apsd, CHJIa TOKa, 3JIEKTPUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE CONPOTUBIIEHNE, PA3HOCTh TOTEHLIMAJIOB, 3JIEKTPOABIKYILAS CUIa,
paboTta TOKa, MHAYKIMS MAarHUTHOTO IO, cujia Amiepa, cuwia JlopeHua, WHIYKTUBHOCTh
KATyIIKH, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO TOJEH, Mepuoj M yacToTa KosieOaHuil B
K0J1e0aTebHOM KOHTYpE, 3apsA] U CHJIa TOKA B IPOLIECCE TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX
Konebanuid, (POKycHOE pacCTOsSHHE M ONTHUYECKas CHUjla JIMH3BI, IPU ONHCAHUHU MPABUIHHO
TPaKkTOBaTh (UINYECKUN CMBICT HUCIOJIB3YEMBIX BEIMYMH, WX OOO3HAUYECHUS U EIUHUIBL,
yKa3bIBaTh (JOPMYIIBL, CBA3BIBAIOININE TaHHYIO PU3NYECKYIO BEIMYUHY C APYTUMU BETMYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAaHTOBBIC SBJICHUS M TPOIECCHI, HCIONB3Ys (DU3HUEcKue
BEJIMYMUHBI: CKOPOCTb 3JEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETa, SHEPrus U
uMIynsc (OTOHA, MEepUuoJ MONypacmaaa, SHEPrusi CBSI3M ATOMHBIX fJep, MPH OMUCAHUH
MPaBWJIBHO TPAKTOBaTh (DU3MUECKUN CMBICT HCHOJB3YEMBIX BEIWYMH, UX OOO3HAUECHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (H3UYECKYIO BEIHYMHY C APYTHMH
BEIMYMHAMU, BBIYHCIISTH 3HAYCHNE (PU3UIECKON BETHUNHBI;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl U SIBICHHS, UCIONB3Yysd (DU3MYECKHE 3aKOHBI U
npuHOMNb: 3akoH Owma, 3aKOHBI IOCIEJOBATENFHOTO U MApauIeIbHOTO  COCTUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JleHua, 3akOH BJIEKTPOMArHUTHOM  MHAYKUHUH, 3aKOH
MPSIMOJIMHEHHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPAKEHUsI CBETA, 3aKOHBI IMPEIOMIICHUS
CBeTa, ypaBHeHHe DiHIITelHa 1151 hoTord(dheKTa, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH COXPAHECHUS
UMITyJIbCA, 3aKOH COXPAHEHHMs JJIEKTPUUECKOTO 3apsija, 3aKOH COXpPAHEHMs MAacCOBOTO 4YHCIIa,
nocrynatel bopa, 3akOH paguMOaKTHMBHOIO pachaja, IOpU 3TOM pas3inyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €ro MaTeMaTHMYeCKOE€ BBIPAXKEHHWE U YCIOBHs (IpaHULbI, OOJACTH)
MIPUMEHUMOCTH;

OIpPECIIATh HAIPaBJICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJS IPOBOJHHMKA C TOKOM,
cuibl Amriepa u cuibl JIopeHia;

CTPOUTh U ONUCHIBATH M300pa’k€HUE, CO3AaBaEMOE IJIOCKUM 3€pKajioM, TOHKON JIMH30;
BBITOJIHAThH 3KCIIEPUMEHTHI 110 MCCIEOBAHUIO (PU3NYECKUX SBICHUH U MPOILIECCOB C
UCTOJb30BAHUEM TMPSIMBIX M  KOCBEHHBIX H3MEpPEHHMH: TMpH 3TOM  (HOpMyIHpOBaTh
npoOeMy/3aady ¥ THIIOTE3y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 IIPEIJIOKEHHOTO

000pyioBaHus, MPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBObL;

OCYILIECTBIIAATh MpPSIMbIE U KOCBEHHBbIE H3MEpPEeHMs (U3NYECKUX BEIMYMH, NP STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEpPEHUsT W UCIOJIb30BaTh HM3BECTHHIE METOJBI OLIEHKH
MTOTPEIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3NYECKHUX BEIUYHMH C UCTIOIb30BAHUEM MPSMBIX U3MEPEHHUI:
IPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJbTaThl MOJTYYEHHOW 3aBUCHUMOCTHU
¢u3NyecKux BEIWYUMH B BHAE Tabmul U TpaduKoOB, JAenaThb BBIBOABI IO pe3ysbTaTaM
HCCIIEIOBAHMUS;



coOmoaTh TMpaBuia O€30MacHOro TpyAa HpPU MPOBEACHUM MCCIEIOBAHUN B paMKax
y4eOHOTO  IKCIEPUMEHTa, Yy4eOHO-UCCIENAOBATCIBLCKOM W TMPOCKTHOW  JCSITEIBHOCTH C
HCIIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPONCTB U JIaOOPaTOPHOTO 000PY/I0BAHHUS;

pemiath pacuy€THBIC 3aJa4d C SBHO 3aJaHHON (PU3UYECKOW MOJECIbIO, HCIOJb3Ys
¢u3nveckre 3aKOHbI ¥ MIPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBHS 337ayll BHIOUPATh (PU3HUECKYIO
MOJIeb, BBIACIATh (PU3MUYECKHE BEIMUYMHBI U (GOPMYJIbI, HEOOXOAUMbBIC IS €€ pelieHus,
MPOBONUTH PACYETHI M OLIEHUBATH PEATbHOCTD MOJYYSHHOTO 3HAYCHHUS (PU3NIESCKON BETUUNHBI;

peliaTh KAa4YCCTBCHHLIC 3aadu: BBICTpAUWBATH JIOTHUYCCKU HCHOPOTUBOPCHHUBYIO LCIOUYKY
paccyXJICHHI C OTIOPOi Ha H3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUCCKUE SIBIICHUS;

UCIIOJIb30BATh MIPU PELICHUH YI€OHBIX 3314 COBPEMEHHbIC HH(OPMAIMOHHBIC TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAMM M MPEJCTaBICHUS Y4eOHOW W HAy4HO-
OIS PHOIM MH(POPMALIUH, TIOTY4EHHON U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH
MOJIy4aeMyro HHPOPMAITHUIO;

OOBSICHATH NPUHIIMIIBI ICHCTBUS MAIIMH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, pa3iniaTh
YCJIOBHSI X 0€30aCHOTO UCIIOIb30BaHUS B MIOBCEIHEBHOMN JKU3HH;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HAyKH, B 00BSCHCHHE IPOIIECCOB OKPY)KAOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETUIECKUE 3HAHMUS 10 (PU3HKE B TOBCEIHEBHOM KU3HU JIJIs 00ECTICUSHHUS
0€30MacHOCTH TIPH OOpAIEeHHH ¢ MPUOOPAMH U TEXHUYECKMMHU YCTPONCTBAMH, JJISICOXPAHECHUS
3JI0POBBSI U COOJTIOJICHUSI HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOLICH Cpele;

paboTaTh B IPYMIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH, IIaHUPOBATh PadoTy
IPYIIbI, PAUOHAIBHO PACHPEACNATh OOSM3aHHOCTH M IUIAHUPOBATh JIEATEIBHOCTH B
HECTaHIAPTHBIX CHTYAI[MsIX, aJ€KBaTHO OICHWBATh BKJIAJ] KaXXJOTO0 W3 YYACTHHKOB TIPYIIIbI B
pELICHUE PacCMaTPUBAEMOil TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO Yacos
Ne DJieKTpOHHbBIE N (PPOBLIE
Tema ypoka Bcero KonTposabHbie IIpakTH4yeckue
n/n o0pa3oBaTeJIbHBIE pecypchl
padoThI padoThI
BBoaueni uacrpykrax 1mo Th. @usnka —
1 a I[a o I oszHa HELE METOLL 1 https://resh.edu.ru/subject/lesso
Y@ 0 TpHpOAE. HiayH A n/5894/start/90071/
MO3HAHUS OKPY>KAIOILIEr0 MHUpa
P
2 o 1 MeCT(v) q)HSHKHUB (popmuposarun 1 https://resh.edu.ru/subject/lesso
COBpeMeHHOI/IUHaquOI/I KapTUHBI Mpipa, B /5894 /start/90071/
MPAKTUYECKON JeATEeIbHOCTH JIFOIeH
Mexanundeckoe aBrkeHrue. OTHOCHTEIBHOCTh .
3 MexaHqucxoroﬂ BrokeHus. [lepemenienue 1 https://resh.edu.ru/subject/lesso
A I CPEMEHIERHE, n/6287/start/46887/
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE IPSIMOJUHEHHOE IBIKCHIE 1 https://resh.edu.ru/subject/lesso
pHOC TP 8 n/6287/start/46887/
5 PaBHOYCKOpEHHOE MPSIMOJTUHEHHOE 1 https://resh.edu.ru/subject/lesso
IBHKEHUE n/3721/start/160133/
5 CBoboaHoe majieHne. Y cKopeHre CBOOOIHOTO 1 bubnmnoreka [JOK
HajgcHus https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe aprkeHue. J[BuxeHne https://resh.edu.ru/subject/lesso
7 . 1
MaTepHATLHOU TOYKH 110 OKPY>KHOCTH n/3711/start/47122/
I1 r . .
3 I/Ip HHIMATE OTHOCHTEMLHOCTH anmle{l . 1 https://resh.edu.ru/subject/lesso
HEpIUAIbHEIC CUCTEMEI OTcueTa. [lepBhiit
Pl P n/6286/start/47238/
3aKkoH HproToHa
Macca tena. Cuina. [IpuHuun cyneprno3uimuu .
. https://resh.edu.ru/subject/lesso
9 cw. Bropoii 3axkon HeroToHa 11s 1

MaTepHaIbHON TOUYKH

n/4717/start/270738/
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Tpernii 3akoH HpIOTOHA [UIs1 MaTepUAIIBHBIX

https://resh.edu.ru/subject/lesso

10 TOYEK n/4717/start/270738/
11 3aKkoH BceMHPHOro TsroteHus. Cria https://resh.edu.ru/subject/lesso
TspkecTu. [lepBas KocMu4eckasi CKOpOCTb n/4718/start/47325/
12 Cua yrpyrocti, 3axon I'yka. Bec tera https://resh.edu.ru/subject/lesso
n/4721/start/47472/
Cuna tpenus. Koagduuuent tpenus. Cuna .
13 COHpOTI;IBHeHm Hi(l;;mem If oA B https://resh.edu.ru/subject/lesso
n/6289/start/47531/
YKUIKOCTH WJIH Ta3e
[TocTymnarenbHOE U BpaIIaTeIbHOE BIKCHIE
a0COIIIOTHO TBEPAOrO Teaa. MOMEHT CHIIBL. https://resh.edu.ru/subject/lesso
14 .
[Tne4o cuitbl. Yci0BuUs paBHOBECHS TBEPIAOTO n/6288/start/47151/
Tena
Wmiynsc MaTepHaIbHOM TOYKH, CHCTEMBI
15 MaTepUalbHBIX TOYeK. IMIynbe cuibl. 3aKoH https://resh.edu.ru/subject/lesso
COXpaHEHHsI UMITyJIbca. PeakTuBHOE n/5895/start/138339/
JIBYDKCHUE
Pabota 1 MorHOCTh critbl. KuHeTnueckas .
16 SHEPTUSI MaTI;lpI/IaJII)Hoﬁ touku. Teopema 06 https://resh.edu.1u/subject/lesso
o n/6290/start/197453/
W3MEHCHUH KHHETHYECKON SHEPTHH
[TorenumaneHas 3ueprus. [loreHnnansHas
17 SHEPrus yrnpyro aeopMUpOBAHHON https://resh.edu.ru/subject/lesso
npyKuHbl. [IoTeHIIMaIbHAS SHEPTUs Tea n/6290/start/197453/
BOJIM3U MOBEPXHOCTH 3eMIIN
[ToTeHIMATbHbIE ¥ HEMOTEHIINATBHbIE CHITBI.
18 CBs13b pabOTHI HEMTOTEHIHATBHBIX CHIT C https://resh.edu.ru/subject/lesso

H3MEHEHNEM MEXaHMISCKOM OHEpPTrun
CHCTEMBI TeJI. 3aKOH COXpPAaHCHUMA

n/6290/start/197453/
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MEXaHUYeCKOM OHEPIrun

Huctpykrax no Th. JlabopaTopHas pabora
«UccnenoBanue cBsizu pabOTHI CUITBI C

19 M3MEHEHHEM MEXAHUYECKOM dHEpruu Teia Ha
MIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa»
20 KonrponsHas pabora no teme «KunemaTnka. bubnmoreka [IOK
JluHamuka. 3aKOHbI COXPaHEHUSI B MEXAHUKE» https://m.edsoo.ru/ffOc4b74
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO- .
91 KUHETHYECKOT TEODHIL. BPOYH};BCioe https://resh.edu.ru/subject/lesso
n/4722/start/47800/
nekenue. Auddysus
XapakTep ABUKECHUS U B3aUMOJICHCTBUS
22 qa(f)mu leieCTBa. Mopenu CTpI(l)eHI/IH ra3oB i e SO ot i e
y « ’ n/3731/start/47858/
KUJKOCTEN U TBEPABIX TEI
93 Macca moekyi. KonnuectBo Beniectna. https://resh.edu.ru/subject/lesso
[TocTostHHass ABoraapo n/4722/start/47800/
24 TennoBoe paBHoBecue. Temmeparypa u e€
n3mepenue. [lkana remneparyp Llenscus
https://resh.edu.ru/subject/lesso
o5 Wneansnsrii ra3 B MKT. OcHOoBHOE n/3731/start/47858/
ypaBHeHue MKT https://resh.edu.ru/subject/lesso
n/6291/start/15491/
AOcomoTHas TemMrepaTypa Kak Mepa cpeaHei .
26 KAHETUYIECKOU 3H€p§HHy§BHKeHHﬂpMOJ€eIiLYH. https://resh.edu. u/subject/lesso
. n/5898/start/15462/
VYpaBHenune MenaeneeBa-Knanelipona
https://resh.edu.ru/subject/lesso
27 3axoH JlanpToHa. I'a30BbIe 3aKOHBI
n/6292/start/325554/
08 Wuctpykrax no Th. JlabopaTopnas pabora

«OHpCI[CJ'ICHI/Ie MacCChI BO31yXa B KJIaCCHOM
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KOMHAT€ Ha OCHOBE M3MEpeHU o0beMa
KOMHATBHI, IaBJICHUSI U TEMITEpaTyphbl BO3AyXa
B HEWY

I/I3OHpOI_[CCCI>I B HACAaJIbHOM ra3€ u ux

https://resh.edu.ru/subject/lesso

29 rpaduyeckoe npeICTaBICHNuE n/6292/start/325554/
BuyTpeHHss sHEprus TepMOAMHAMUYECKON
30 CHCTEMBI U CITOCOOBI €€ U3MCHCHHSI. https://resh.edu.ru/subject/lesso
KonuuecTBo TemnoTsl u padota. BuyTpenHss n/5897/start/150904/
SHEPTUs OJJHOATOMHOIO UCATHLHOTO Ta3a
31 Bujtb! Teronepean https://resh.edu.ru/subject/lesso
n/5897/start/150904/
VenbHas TEMIOEMKOCTh BELIECTBA. .
32 Kgnuqecmo TEIUIOTHI IIPH Tclalimonepe)laqe. https://vesh.edu.ru/subject/lesso
. n/5897/start/150904/
AnmabaTHBIN mpo1ecc
[ToBTOpHBIN HHCTpYKTaXx 10 Th. ITepBriit .
33 3aKOH EepMO,[[I/IHaI;/I}I]/IKKI/I U €ro an/IMeIIZeHI/Ie K https://resh.edu.ru/subjectlesso
n/4723/start/15578/
M30IpoIeccam
34 HeoOpaTtumocTh po1eccoB B IPUPO/IE. https://resh.edu.ru/subject/lesso
Bropoit 3aKk0H TepMOIMHAMHKH n/3763/start/160222/
35 [Mpuniun neiicteus u KI1/1 TermoBoit https://resh.edu.ru/subject/lesso
MAIITHHBI n/3763/start/160222/
https://resh.edu.ru/subject/lesso
36 Huior Kapro  ero KIIA n/3763/start/160222/
37 DKOJOTHYECKHE MTPOOIEMbI TETJIOIHEPTeTUKU
38 O6o0maromuii ypok «MonekymspHas bubnuotexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
39 KonTponbHas pabota no reme bubmmoreka [IOK

«Monexkymnspraas ¢usznka. OCHOBBI

https://m.edsoo.ru/ff0c6a50
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TEPMOIAUHAMUKN>

[TapooOpa3zoBanue U KOHJACHCAITHUS.

https://resh.edu.ru/subject/lesso

40
Hcniapenue u KumeHue n/4740/start/15520/
41 AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTH https://resh.edu.ru/subject/lesso
BO3ayXxa. HachllmeHHbIH map n/4740/start/15520/
TBépnoe Teno. Kpucrammueckue u
42 amop(dHbIC Tes1a. AHU30TPOITUS CBONCTB https://resh.edu.ru/subject/lesso
KpHUCTAIOB. JKUIKKMe KPUCTAILIBL. n/3741/start/78608/
CoBpeMEHHBIE MaTEPHAIIbI
43 [TnaBieHue u KpucTaIM3anus. Y AenbHasl https://resh.edu.ru/subject/lesso
TeruioTa tiasieHus. CyonuManus n/3741/start/78608/
bubmuorexa [JOK
44 YpaBHeHHE TEII0BOro OanaHca https://m.edsoo.ru/ff0c6820
45 DeKTpu3aIys TeN. DICKTPHUSCKUI 3apsil. https://resh.edu.ru/subject/lesso
JlBa BU/Ia DJIEKTPUUECKUX 3aPsI0B n/6293/start/160282/
11 .
46 HSEBOH:;:H};P?IE:H;:;E:IZP;; S https://resh.edu.ru/subject/lesso
YHPOBOATIICH. P n/6293/start/160282/
AIIEKTPUIECKOTO 3apsia
47 Bzaumopeiictue 3apsinoB. 3akon Kymnona. https://resh.edu.ru/subject/lesso
Toueunslil 31eKTpUYECKUI 3apsia n/6293/start/160282/
48 Haiimzi}l:OCJLHZZ;KTP?;:;ZI;:FE;;iZX https://resh.edu.ru/subject/lesso
DI CYTIEPTOSHIY P n/5899/start/48723/
nojiel. JIMHUU HanPsHKEHHOCTH
49 Pabota cu 3J1eKTpOCTaTHYECKOTO MOJISL. https://resh.edu.ru/subject/lesso
ITotennnan. Pa3HOCTE ITOTEHIINAIOB n/5899/start/48723/
ITpOBOHUKYU U AUDIIEKTPUKU B
POBoA 8 P bubmorexa [JOK
50 ANEKTPOCTATUYECKOM IIOJIE.

I[I/IE)J'ICI(TpI/I‘-ICCKaSI MMPOHUIIACMOCTb

https://m.edsoo.ru/ff0c7018
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https://resh.edu.ru/subject/lesso

o1 OnexTpoémkocTs. Konnencarop n/3753/start/48777/

59 DIeKTPOEMKOCTD IIOCKOTO KOHICHCATOpA. https://resh.edu.ru/subject/lesso
DHeprus 3apsHKEHHOTO KOHJICHCATOpa n/3753/start/48777/

53 Nuctpykrax o Th. JlabopaTopHas padora
"U3Mmepenue 351eKTpoEMKOCTH KOHAeHcaTopa"

[TpunIun geficTBUSA U IPUMEHEHHUE

54 KOHJIEHCATOPOB, KOMTMPOBAJIIHLHOTO aIllapara,
CTpYHHOTO MpUHTEPA. DIIEKTpOCTaTUYEeCKas
3amuTa. 3a3eMIICHHE DJICKTPOTIPHOOPOB
DNEeKTPUYECKUI TOK, YCIOBHS €r0

55 cymectBoBanus. [locrosunsiii Tok. Cuina https://resh.edu.ru/subject/lesso
tToka. Hanpsixenue. ConportuBiieHne. 3aKOH n/5901/start/48864/
Owma 1t ygacTka 1emnu
[TocnenoBarenpHOE, TapaIeTbLHOE,

56 CMEIIAaHHOE COCTMHEHUE TPOBOTHUKOB. https://resh.edu.ru/subject/lesso
Jlaboparopnas pabora «3y4yenue n/5901/start/48864/
CMEIIaHHOTO COCTMHEHUS PE3UCTOPOBY»

57 PaboTa 1 MOIITHOCTh 3JIEKTPHUYECKOTO TOKA. https://resh.edu.ru/subject/lesso
3akon Jxoynsa-Jlenma n/4741/start/150960/
3axon OMa 71 OJIHO# (3aMKHYTOM )
aNeKTpUIecKoi renu. KopoTkoe 3aMpikaHue. .

58 Ta 60§aT0pHaﬂ pI; 6ora «I/i seperie JIC https://resh.edu.ru/subject/lesso

n/5900/start/49362/
HMCTOYHUKA TOKA U €r0 BHYTPCHHETO
COTMIPOTUBIICHUS
JICKTPOHHAS [IPOBOHMOCTE TBEPABIX https://resh.edu.ru/subject/lesso
59 METaJIJIOB. 3aBUCUMOCTh COTPOTHUBIICHUS

METaJUIOB OT TEMIIEPATYPHI.

n/3775/start/107857/
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CBepXnpoBOJIMMOCTb

DnexTpuuecKkuil Tok B Bakyyme. CBolicTBa

https://resh.edu.ru/subject/lesso

60 1
JJIEKTPOHHBIX ITyYKOB n/3787/start/197482/
[TomynpoBOIHUKH, UX COOCTBEHHAS U .
61 HpI/II\}/IC(I;)HaH ipOBOI[I/IMOCTB. CpoiictBa p—Nn- 1 hilps://resh.edu.u/subject/lesso
n/6294/start/49445/
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEeKTPUYECKHUI TOK B pacTBOpax u
62 pacriiaBax 3JeKTPOJIUTOB. 1 https://resh.edu.ru/subject/lesso
DICKTPOIUTHYCCKAS JTUCCOIHALIMS. n/6295/start/15636/
DnekTponus
DNEeKTPpUYECKHUM TOK B razax. .
63 CaMOl;:I:)IO}ITeJILHHﬁ 1 HECAaMOCTOATENbHbBIN 1 https://vesh.edu. ru/subject/lesso
n/3787/start/197482/
pazpsan. Monnus. [Inazma
DNeKTpUYecKre MpUOOPhI U YCTPOUCTBA U UX
64 IpaKTHYecKoe puMeHenue. [Ipasuna 1 bbmmorexa [JOK
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
N bubmorexa [JOK
65 O6006maromuit ypok « 3J1eKTPOINHAMIKA 1 httos://m.edsoo.ru/ff0ca8be
KonTponbHas padota no reme
66 «Qnekrpoctaruka. [TocTosHHBIM 1 bubnmnorexka [JOK
JIEKTPUYECKUN TOK. TOKM B pa3iInyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PezepHblit ypok. KonTposbhas paboTa mo 1 bu6mmoreka [{IOK
TeMe "DnekTpoarHamuka' https://m.edsoo.ru/ff0c8c56
68 PezepBHblil ypok. O60061maromui ypok mo 1 bubmuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB T10 68

I[TPOTPAMME
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