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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro o01iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHWW W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ ydé€ToMm
denepasibHOM paboyeill mporpamMmbl BOCIHUTAHMUS M KOHIIEHIIMU TPENoJaBaHusl y4yeOHOTo
npeamera «®Pusznka» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit denepanum,
peanu3yoIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAyyHOW KapTuHbl Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOydeHun ux (Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO mojaxoja. [Iporpamma no ¢usnke
cootBeTcTBYeT TpeboBanusamM PI'OC COO k miaaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yjibTaTaM OOYyUYEeHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh peaTnu3aiuu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU Yue€OHbIMU MpeaMeTaMu. B Helt
OTPENCNSAIOTCS OCHOBHBIE 1M H3y4YeHUs] (UBUKM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, IUJTAHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTanpeIMeTHbIC, MpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUTAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca Pu3nKy Ha 6a30BOM YPOBHE, B TOM UHCIIC

IPEeIMETHBIE PE3YJIbTATHI MO ToJIlaM 00y4YCHUS;

e coZiepkanne yueOHoro npeameta « Pusnkay 1mo rojgaM oOydeHusl.

du3znka Kak Hayka O HambOojee OOIMX 3aKOHAX MPHUPOBI, BBHICTyHasi B KauecTBE
y4eOHOTO mpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHU 00
okpyxaroieM Mupe. IkonpHBIN Kypc PU3UKKH — CUCTEMOOOPa3yIOIIUN 1Jisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB
U SBJICHUH, W3y4aeMbIX XUMHEH, Ouonoruen, pusmueckoil reorpadueii U acTpoHOMUEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTtep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HDHEpreTukd, TPaHCIOpPTa, OCBOCHHS
KOCMOCa, MOJYYEHHS] HOBBIX MAaTEpUAJIOB C 33/IaHHBIMM CBOMCTBAMH W Jpyrux. M3yueHue
(M3UKM BHOCUT OCHOBHOW BKJIaJl B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuvaroruxcsi, B (OPMHUPOBAHWE YMEHUWM NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TIPH
BBITTOJTHEHUHU UMH YU4E€OHBIX UCCIIEIOBaHUMN.

B ocHOBY kypca ¢u3uKu JJisi YpOBHSI CpeAHEro OOIEro oOpa3oBaHUS TOJIOKEH PsiJl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 HOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEM KypC SIBISETCS JIOTHUYECKU 3aBEPIIEHHBIM,
OH COJICPKUT MaTepual U3 BCeX pa3AesioB (PU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM,
TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenmepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (U3MKH OOBEIUHEH
BOKpYT (u3nueckux Teopuil. Benymum B Kypce aBisercs popMUpoBaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoes  eymanumapusayuu. EE€  peanuzamusi  NpeanosiaraeT  MCIHOJIb30BaHHE
I'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PA3BUTUA (PU3UKH C



pa3BuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUECKMMHM, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3MKd mpeamnonaraeT 3HAKOMCTBO C
IMIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIOKEHUN H3YyUYECHHBIX TEOPUU U
3aKOHOB.

Hoesn oxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS JIEMEHTOB COJIEpKaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTHH, a Takke OOCyXJIeHuss mpolieM  palMoHAIBHOIO
IPUPOAOIIONIB30BAHUS U SKOJIOTHYECKON 0€30MacHOCTH.

Crep>KHEBBIMU dJIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CpEAHEro oOIero oopa3oBaHus
ABISAIOTCA (pr3nueckue Teopuu ((HopMHUpOBaHHE MPEICTABICHUM O CTPYKTYype MOCTPOCHUS
¢uznueckoil Teopuu, poiau (yHAAMEHTAIbHBIX 3aKOHOB M IPHUHLIUIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSIX O MIPUPOJIE, TPaHUIAX IPUMEHUMOCTH TEOPUMA, AJIs1 ONMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AESTeTLHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHu3ally dSKCIEPUMEHTANTbHON JEeATENbHOCTH oOydaromuxcs. Jlus 6a3oBoro
YPOBHSI Kypca (PU3MKH — 3TO HCIIOJIb30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MporpaMMme mno gpu3nuke oObeAUHEHBI B
OOIMI CHHUCOK YYEHHUYECKHX MPAKTUYECKUX paboT. BrimereHne B yKa3aHHOM IMepedHe
7abopaTopHbIX pabOT, TPOBOAMMBIX JUISI KOHTPOJSI M OICHKH, OCYIIECTBIIACTCS
y4acTHUKaMHU 00pa30oBaTeNIbHOTO Mpollecca MCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipm sTOM oOecrieunBaeTcs OBJIAJACHHE OOYYAIOIUMUCS
YMEHHUSIMH TPOBOJUTH KOCBEHHBIE M3MEPEHHUS, UCCIIEIOBAaHUS 3aBUCHUMOCTEH (PU3NUYECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB 10 TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonbmioe BHHMaHue yAenseTcs pEelIeHHIO Pacu€THBIX M KayeCTBEHHBIX 3anad. [lpu
3TOM Ul Pacu€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCS 3aJa4 C SIBHO 3a/JIaHHOM Qu3nuecKkon
MOJIEJIbIO, TO3BOJIAIOIINE PUMEHSATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0
paszzena Kypca, Tak ¥ MHTETPUPYS 3HAHUS U3 pa3HbIX pa3zfenioB. [ KauecTBEHHBIX 3a7ad
MPUOPUTETOM SIBIIIOTCS 3aJaHUS Ha OOBSCHEHHE MPOTEKaHUS (U3MYECKUX SBICHUU H
MIPOIIECCOB B OKPY’KAIOIIIEH KU3HHU, TpeOyroImure BEIOOpa PU3NIECKO MOACTH ISl CUTYyallun
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepHaqIbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30Bblii ypOBEHb Kypca (PM3HKM Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WK B
YCIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
kaOuHeTe (QU3MKK JOKHO OBITh HEOoOXoammoe JlabopaTopHOe 00OpyIOBaHUE IS
BBITIOJTHEHUSI YKa3aHHBIX B MPOrpaMMe MO (PU3MKE YUCHHMUECKHUX MPaKTUYECKHX paboT u
JEMOHCTPALIUOHHOE 000pYI0BAHHE.

JleMOHCTpallMoOHHOE 000pynoBaHue (HOPMUPYETCS B COOTBETCTBHUM C MPHUHIIUIIOM
MUHUMAJIbHON JOCTATOYHOCTU U 00ECIEYHBAECT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMe
1o U3uKe KIFOUYEBbIX JEMOHCTPALMA ISl UCCIEA0BAaHUS N3YYaeMbIX SIBICHUN U MPOIIECCOB,
AMITUPUYECKUX U PYH]IAMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.



JIaGoparopHoe 000pynOBaHUE ISl YYEHUUECKHX MPAKTUYECKUX paboT popMuUpyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacuére OJTHOTO KOMILJIEKTa Ha JBYX
oOyuaronuxcs. TemaTuueckue KOMIUIEKTHI JIaDOpaTOpPHOro OOOPYIOBaHUS JTOJDKHBI OBIThH
MOCTPOEHBI HA KOMILJIEKCHOM MCIOJIb30BaHUM aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3Y4€HUS (PU3UKHU B 0OIIIEM 00pa30BaHUU SIBIISIFOTCS:

e popMHUpOBaHUE HHTEpECa M CTPEMIJICHHS OOYYalOIIUMXCS K HAyYHOMY H3YyUYECHHIO

IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
epa3BUTUE TMPEACTABICHUN O HAyyHOM METOJ€ TMO3HaHUusI U (QOopMUpPOBaHUE
MCCJIE0BATEIBCKOTO OTHOIICHHS K OKPYKAOIIUM SIBJICHHSIM;

« popMuUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3yuYeHUs] OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e popmMupoBaHuEe YMEHUN OOBSCHITH SBJICHUS C UCIIOJIb30BAHUEM (DPU3MUECKUX 3HAHUIM
Y HAy4YHBIX JI0Ka3aTeJIbCTB;

o popMHUpOBaHUE TPE/ICTABICHUNA O POJIM (PU3UKU AJIA PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lened oOecreunBaeTcs pelIeHUEeM CIEIYIOIUX 3a/1ad B Mpoliecce

M3Yy4EHHUs Kypca (U3UKU Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

 IPUOOPETEHNUE CUCTEMBI 3HAHUM 00 OOMMX (PU3NYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOUYAs MEXaHUKY, MOJEKYJIAPHYI0 (U3HKY, 3JIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKH;

e popMupOBaHHE YMEHHUH MPUMEHAITh TEOPETUYECKUE 3HAHUA Uil OOBSICHEHMS
(¢u3nyeckux SBICHUN B NPUPOJAE M JUIsl NPUHATHS NPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM JKH3HM;

¢ OCBOCHHE CIOCOOOB PpEIICHHS PA3IUYHBIX 33Jad C SIBHO 3aJlaHHON (pu3nyeckoin
MOJIeNblO, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO37aHue (PU3nUYecKon
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

e IOHMMAaHHE (PU3NYECKUX OCHOB M MPUHIIMIIOB JEHCTBHSI TEXHUYECKHUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

e OBJIaJICHUE METOAaMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEACHUS (PU3NUYECKUX
HKCIIEPUMEHTOB, aHaju3a M UHTeprnpeTanuuu UHGOPMALUHU, OMNPEICIICHUs
JOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTaTa;

e CO3JJaHUE YCIIOBUM JJI PA3BUTUS YMEHUM MPOEKTHO-UCCIIEN0BATEIIBCKON, TBOPUYECKOU
NEeSTETBHOCTH.

Ha u3yuenue ¢usuku (6a30BBI YPOBEHB) HA YPOBHE CPEIHETrO O0IIEero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 knacce — 68 vacoB (2 yaca B Henento), B 11 kinacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipensaraemplii B mporpamMme no (pu3MKe NepeueHb Ja0OPATOPHBIX M MPAKTHUYECKUX
paboT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JENAeT BBHIOOP MPOBEIAEHUS J1a0OPATOPHBIX
paboT 1 OMBITOB C YYETOM HHIMBUIYATBHBIX OCOOCHHOCTEHN 00y4aroImuxcsl.



COILEPKXAHUE OBYUYEHUASA

10 KJTACC

Paznen 1. @u3uka M1 MeTOAbI HAYYHOT'O IIO3HAHUSA

®dusnka — Hayka o npupoje. Haydnsle MeTonbl TO3HAaHUS OKpyKarouiero Mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SIBICHUH ©  TpoleccoB. HayuyHble THIIOTE3HI.
duznveckne 3aKOHbl U TeOpUu. [ paHUIBI IPUMEHUMOCTH (HU3MUYECKUX 3aKOHOB. [IpuHIun
COOTBETCTBHUS.

Ponp u mecto Qusuku B (HOpMHpPOBAaHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
MIPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHaJoroBBIC U I_[I/I(l)pOBLIG N3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHXKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro NBIkeHus. Cucrema
orcyéra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpelHss CKOPOCTh, MTHOBEHHAsl CKOPOCTh) M YCKOPEHHUE
MAaTEpUAIBHOW TOYKH, UX IPOEKLIHUHA HA OCH CUCTEMbI KOOpAHHAT. CII0KEHNE NTEPEMEILICHHM
U CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NPsIMOJIMHENHOE ABMKeHUE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMELEHUS] MAaTEPUATBHON TOUKU OT BPEMEHHU.

CBobOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonunennoe nBuxkeHue. [[BHkeHHME MaTEpUAIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEWHAs CKOpOCTh. Ilepuon u
yactoTa oOpauienus. LlenTpocTpeMurenbHOe yCKOPEHHE.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: CHUIOMETP, IBHKECHHUE
CHapsI0B, LICTIHbIE U PEMEHHBIE NTEPEIavN.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATUUYECKUX XapPAKTEPUCTUK JIBUKEHUS.

[IpeoOpaszoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B PaA3pEKEHHOM IIPOCTPAHCTBE.

Hab6nronenue nBmxeHus Tena, OpoIeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue CKOpoCcTu mpu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne HepaBHOMEPHOIO JIBU>KEHUS € LIEIIBIO ONPEIEIEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOUIEHUS ~ MEXKIYy  MYTSIMH, NOPOWJICHHBIMM  TEJIOM 32

IIOCJIEAOBATEIbHBIE PABHBIE NPOMEXKYTKHM BPEMEHU INPU PABHOYCKOPEHHOM JIBHIKEHUU C
Ha4aJbHOM CKOPOCTBIO, PABHOM HYJIIO.



N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAIHHO.

Tema 2. lunamuxa

[Ipunuun otHocutenbHOCTH ['anmuiesi. IlepBwit 3akoH HproToHa. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca Tena. Cuma. Ilpunnun cynepno3uinuu cwi. Bropoil 3akoH HberoTona st
MarepuaabHOU TOUKH. TpeTuii 3akoH HbroTOHA U1l MaTepUaAIbHBIX TOUYEK.

3akoH BceMupHOTO TAroTeHus. Cuna tsokectu. [lepBas kocMuueckas CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, cKoJibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cunma TpeHHS CKOJRKEHHS U cwia TpeHus mokos. Koaddumument Ttpenms. Cuna
COITPOTHUBIICHUS PU IBUKECHUU TEJIA B KUJAKOCTHU WJIU rase.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cuibl OTHOCHTENBHO OCH BpamieHus. [linedo cumbl. YciioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHn4eckne YCTpOWCTBA W MPAKTUUECKOE NPUMEHEHHE: MOMIIMIHUKW, IBHKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHue NHEPIUN.

CpaBHeHHME Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHna.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu ycKOpEeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenue nBuxeHust Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanune 3aBUCUMOCTU CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>XKUHE U PE3NHOBOM
obpasiie, ot ux aedopMarum.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (TeNa), CUCTEMbI MaTepUaIbHBIX TOUeK. IMIyJIbC CHUITBI
Y U3MEHEHHE UMITYJIbCa Tela. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTUBHOE IBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtndeckast 2Heprusi MaTepuaibHON TOUkU. TeopeMa 00 M3MEHEHHH KMHETHIECKOM
DHEPIUM.

[TorennmanbHast sHeprus. lloTeHuuanbHas 5>HEprusi ynopyro aeQopMUpPOBaAHHOU
npykuHbl. [loTeHnansHas SHEepPTUs Teia BOJIM3U TOBEPXHOCTH 3EMITH.



[loTenuuanbHble U HEMOTEHLIHUATIbHbIE CUJbl. CBSI3b pabOThl HEMMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOW B3HEPIMM CHCTEMBI Te€l. 3aKOH COXPAaHEHHUS MEXaHWYECKOH
DHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U IMPAKTUIECKOE IPUMEHEHHUE: BOJOMET, KONED, MPYKUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBMKECHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3ydyenne abCONIOTHO HEYHPYroro yiapa ¢ HOMOIIbIO JBYX OJUHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnegoBanue cBsA3M pabOThl CUJIbI C U3MEHEHWEM MEXaHWYECKOM HHEpruu Teja Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MosekyasipHas pu3uKka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TMOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  ABWKEHHS U
B3aMMOJEHUCTBUS YaCcTUIl BellecTBa. Moaenu cTpoeHus ra3os, KUJIKOCTENW U TBEPABIX TEI U
0oOBsSCHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATUX Mojeiner. Macca u pasMepbl MOJEKYIL.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Lenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
uaeanbHOro ra3a. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHEeW KUHETHMYECKOW YHEPruu
TEIUIOBOrO0 JBWKEHMS dactul] rasza. lllkama temmnepatyp KenbBuHa. 1'a30BblE 3aKOHBI.
Ypasuenune Menaeneesa—Knanelipona. 3akon Jlanbrona. M3omnponeccsl B HACaIbHOM Tra3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelllecTBa. ['paduueckoe MpencTaBiIeHUE HN30MPOIECCOB:
M30TepMa, H30Xopa, u3obapa.

TexHuueckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHUE: TEPMOMETDP, bapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIIME TUCKPETHOE CTPOCHHME BEIIECTBA, (OTOrpapuu MOJIEKYII
OPraHUYECKUX COCAUHECHUMU.

OmnbrTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita LTepHa.

OnbIThI, T0Ka3bIBAIOUIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNUMOJICHCTBUS.

Mopens, HUTIOCTpUpPYIOIIas MPUPOAY AABICHHUS Ia3a HA CTEHKU COCYya.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI HJI€AJILHOTO I'a3a, H30MPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabonvl



Omnpenenenre macchbl BO3[yXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEpeHuN 00béMa
KOMHAThI, TABJICHUS] U TEMIIEPATYPhI BO3yXa B HEMl.

Hccnenoanne 3aBUCUMOCTH MEKTY ITapaMeTpaMH COCTOSIHUS Pa3pExKEHHOIO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamuueckasi cucteMa. BHYTpeHHSIsI SHEprusi TEPMOJIMHAMUYECKOU CUCTEMBI U
crocobbl €€ wu3MeHeHus. KommdectBo TermioTel W pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'O HWJI€aJbHOTO Ta3a. Buibpl Teruionepenayu: TEIIONPOBOJHOCTh, KOHBEKIIHS,
U3IIy4eHue. Y JeinbHas TeIIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI PU TEILIONEPEAAYE.

[Tonsitue 00 ammabatHoMm mpornecce. IlepBwiii 3akoH TepmoauHaMuku. [IpuMeHnenue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K u3ompoueccaMm. ['paduueckas uHTeprperanus pabOThI
rasa.

Bropoii 3akon TepmoguHaMuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPOJIE.

TeroBble MamwuHbl. [IpuHIUNBL JEHCTBUA TeEIIOBBIX MamuH. [IpeoOpa3zoBaHus
SHEPruu B TEIUIOBBIX MamnHaX. KodpdUimeHT moiae3Horo AEMCTBUSI TEMJIOBOW MAaIlUHBI.
Huxn KapHo u ero ko3p@PuuuUEHT MOJE3HOTO JEUCTBUA. IKOJOTHMUYECKUE MPOOIEMBI
TEIJIO3HEPTETUKHU.

TexHuyeckne ycTpoWCTBA M NPAKTHUYECKOE MPUMEHEHUE: [BUTAaTElb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEeHHEW SHEPruu Teja MpPHU COBEPIICHUH paOOThI: BBUIET MPOOKH U3
OyTBUIKH TIOJT IEUCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue d(upa B JaTyHHOU TPyOKe MyTEM
TpeHus (BUICOIEMOHCTPAITHS).

N3menenune BHyTpEeHHEH dHEpTUH (TeMIlepaTyphl) Tea Ipu Terionepeaaye.

OnpIT N0 aaAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopgenu mnapoBoil TypOWHBI, JABUTATENS BHYTPEHHETO CroOpaHusi, PEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHjeHcalusa. Vcnapenue wu  kuneHue. AOCOIIOTHAsS U
OTHOCUTEIIbHASA  BJAXHOCTh  BO3AyXa. HaceiuueHHsli map.  YaenpHas — TEIIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBJICHHUS.

TBépnoe Tteno. Kpucrainuyeckue u amopdHble Tena. AHM30TPONUS CBOWCTB
kpuctauioB.  Kuakue  kpucramibl.  CoBpemMeHHble — Marepuanbl. [lnaBienue u
KpucTayui3aius. Y AelbHas TerioTa miasienus. Cyonumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMU TIOJYYEHUS COBPEMEHHBIX MaTEpUajgoB, B TOM YHCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NIAPOB.

Kunenne npyu noHW>KEHHOM J1aBJIEHUU.



CnocoObl U3MEPEHUSs BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUYECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaJIIOB.

Vuenuueckuii sxcnepumenm, 1abopamophvie padbomol

H3mepenue OTHOCUTENBHON BIAKHOCTH BO3TyXa.

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OneKkTpu3anus Ted. ODJEeKTpUYeCKuil 3apsa. JBa BUAa 5SIEKTPUYECKHUX 3apSJIOB.
[IpoBOAHUKM, MUANIEKTPUKKA U TOJYIPOBOJAHUKH. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

B3aumopneiictBue 3apsigoB. 3axkoH Kynona. ToudeuHbId 3IEKTPUYECKUH  3apsi.
OnekTpudeckoe mnojie. Hanpspk€HHOCTH aiekTpudeckoro mosis. [IpuHiuun cyneprno3uiuu
ANEKTpUYECKUX noJieh. JInHun HanpsLKEHHOCTH AJIEKTPUIYECKOTO MOJIS.

PaGora cun anektpoctatudyeckoro moss. IloTeHuuan. Pa3HOCTH MOTEHIIUAJIOB.
[IpoBOOHUKM W  JUDJIEKTPUKH B  DIIEKTpOCTaTHYeCKOM  mone. Jludnexkrtpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJIEHCATOpA. DHEPTUS
3apSYKEHHOT0 KOHJIEHCATOPA.

TexHuyeckre yCcTpoucCTBa M MPAKTHUYECKOE MPUMEHEHUE: IJIEKTPOCKOI, JIEKTPOMETP,

AJIEKTPOCTATUYECKAs 3a1uTa, 3a3€MJICHUE AIEKTPOIIPUOOPOB, KOHJIEHCATOD,
KONMPOBAJIBHBIN aIllapar, CTPYUHbIN IIPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUSA JIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAM IUIaCTHH,
PACCTOSTHUSI ME¥K]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIIOBHS CYIIECTBOBAHHUS DJIEKTPHUYECKOTO TOKA. MCTOYHMKHM
toka. Cuna Toka. [I0CTOSAHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEHH.

DneKTpuYecKoe CONPOTHUBJICHUE. Y nensHOE CONPOTHBIIEHUE BEILIECTBA.
ITocnenoBarenbHOE, TApaIENIBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH J[xoyns—JleHna. MoOIIHOCTh 3JEKTPUYECKOTO
TOKa.



DNeKTpoABMKYLIAsl CUjla U BHYTPEHHEE CONPOTHUBIIEHHE UCTOYHUKA TOKA. 3akoH Oma
JUTs1 IOJTHOM (3aMKHYTOM) 3leKTpruueckoit nienu. KopoTkoe 3amMbIKaHue.

DJIEKTpOHHAs: MPOBOJUMOCTh TBEPABIX METAIOB. 3aBHUCHUMOCTH COIPOTHBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBonuuku. CoOCTBEHHass M MPUMECHAs MPOBOJUMOCTH IOTYIPOBOJIHHUKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PacTBOpax M paciulaBax d3JEKTPOIUTOB. DJIEKTPOJIUTHUYECKAS
OUCCOLUALINS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIBHBIN pa3psi.
Monnus. [1na3zma.

TexHMUecKHEe yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIEPMETP, BOJIBTMETP,
peocTaT, MCTOYHHMKH TOKa, 3JEKTpOHArpeBaTelbHbIE HPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
pUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIA JHOJ, TEPMUCTOPHI U (POTOPEZUCTOPHI,
ITOTYTIPOBOJHUKOBBIN AUOI, TaIbBAHHKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTh COMNPOTUBIICHUS LUUIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIONIAAN
IIOIIEPEYHOT O CEYEHUs U MaTepuania.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsimoe n3Mepenue EKTPOABHKYILIEH criibl. KOPOTKOE 3aMbIKaHME TaJIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenune cMEmaHHOro COETMHEHUS PESUCTOPOB.

N3mepeHne dSneKTpOABWKYLIEH CHJIbI HMCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue ammekTpoiusa.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCYyLIECTBISETCS C y4ETOM
coJiepKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€M C KypcamMH MAaTeMAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nonsamusi, CBSI3aHHBIE ¢ U3YyYEHHEM METOJOB HAayYHOI'O MO3HAHUS:
SBJICHHE, Hay4YHbIA (DaKT, TUMOTE3a, (pu3myeckas BEIWYWHA, 3aKOH, TEOpUs, HaOIO/ICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelIeHUE CHUCTEMbl YypaBHEHHWH, JWHEWHas QyHKIMs, Mapadona,
runepbona, ux rpaduKd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIUHU: CHHYC, KOCHUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIAECTBO, BEKTOPBI U UX MPOEKIUHU
Ha OCH KOOPJIMHAT, CJIOKEHNUE BEKTOPOB.



Buonocus: wmexaHuyeckoe JBWKEHHE B KUBOW mpuponae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHUIbI TEIUIONEpENauyH, TEIUIOBOE pPaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusi: JUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

I'eocpaghus: BNaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETpP, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHUE JBWKEHUI C HCIONb30BAHMEM MEXAHU3MOB, YYET
TPEHMSI B TEXHUKE, MTOALIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(paketa, BOAOMET M JApyTHE), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU TOJTYUYCHHs] COBPEMEHHBIX MAaTepHAJIOB,
B TOM 4YHCJIE€ HAHOMATEPUAIOB, M HAHOTEXHOJIOTHH, OJJEKTPOCTATUYECKAs 3aIluTa,
3a36eMJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM NPUHTEP, 3JIEKTPOHArpEeBaTEIbHBIC
MPUOOPBI, FITEKTPOOCBETUTEIbHBIE PUOOPHI, raJIbBaHUKA.

11 KITACC

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuTHl. B3anMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE TMOJIE.
Bekrop marmuTHOM wWHAyKUuW. [IpuHIMII Cynepno3suuyMyu MarHUTHBIX mojned. JIluaum
MarHuTHOW UHAYKIMK. KapTrHa JTMHUN MarHUTHOM WHYKIIMH TOJISI TOCTOSSHHBIX MarHUTOB.

MaruutHoe 1noJjie NpoBOJHUKA C TOKOM. KapThHa TUHUM MHAYKIIMM MAarHUTHOTO TOJIsS
JUTMHHOTO MPSMOT0 MPOBOJAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO TPOBOIHUKA, KATYIIKHA C TOKOM.
OmneiT Dpcrena. B3anmoneicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITPaBJICHUE.

Cuna JlopeHua, €€ Moaylb M HampaBlieHUE. [[BUKEHHE 3apsHKCHHOM 4YacTUIbl B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBrieHue »nEKTpOMarHUTHOW HHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM WHIAYKIIUU.
DJIEKTPOJIBIXKYIIAS CHIJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKIMK Dapajes.

BuxpeBoe ayiekTpudeckoe mnoje. DJIeKTPOJBIKYIIAs CHJIa UHAYKIIMA B MPOBOJHUKE,
JBIDKYIIEMCSI TIOCTYIIATEeNIbHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIUU. DJICKTPOABUKYIAS CHUJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHHE: IOCTOSHHbIE MAarHMTBHI,
ANEKTPOMArHUTHI, AJEKTPOJABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUIl, WHIYKIIMOHHAS
MeyYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.



JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ATEKTPOMArHUTHON UHIYKIIUH.

IIpaBuino Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CWJIBI HMHAYKIAM OT CKOPOCTU HW3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBlIeHUE CAaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS TOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIHH.

Paspnes S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONEOAHUA

Koneb6arenbnast cucrtema. CBOOOJHBIE MexaHUYECKHE KoyiebaHus. [ apMoHMueckue
konebanus. Ilepuon, wacrtora, ammiutyaa u ¢aza koneOaHuid. [IpyKMHHBIA MasTHUK.
MareMatnyeckuii MasTHHK. YpaBHEHHE TrapMOHHMUYECKMX KojeOanuil. IIpeBpamienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii KOHTYp. CBOOOMHBIC 3JICKTPOMArHUTHBIC KOJICOAHUS B HIACaTbHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTHS MEXIY MEXaHMYECKUMH M JJIEKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUS OHHEPIUM B  HJICAJTBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpeacraBinenrie o0 3aryxaroumx KojieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKHE
Konebanus. Pezonanc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMSI.

Ilepemennpii TOK. CHUHYCOMAANBHBIM NEPEMEHHBIA TOK. MOIIHOCTH INEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HATIPSIKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTpeOICHUE DIECKTPUUECKON IHEPTHH.
DKOJIOTUYECKUE PHUCKU TPU MPOU3BOJCTBE HIEKTpOdHEprur. KynapTypa HCMOIb30BaHUA
AIEKTPOIHEPTHH B TOBCEIHEBHOM )KU3HH.

TexHUuecKkre YCTpOHMCTBA M IPAKTUYECKOE NPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB  KojeOaTenbHONM  CUCTEMBI  (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aryxarommx KojieOaHUi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pe3onanca.

CBOOOTHBIE ANMEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMMbl  (3aBUCMMOCTH  CWJIBI TOKAa M HaNpsDKEHUST OT BPEMEHH) JUIs
AIIEKTPOMATHUTHBIX KOJIECOAHUIA.



Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKU MHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnegoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHWN Ipy3a HA HUTH OT JUTMHBI
HUATH U MacChI Ipy3a.

HccnenoBanne mnepeMEHHOT0 TOKAa B LENH M3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbLE 6OJIHbL

Mexanuueckue  BOJIHBI,  ycioBHs — pacnpoctpaneHus.  Ilepmon.  CkopocTb
pacrnpocTpaHeHHs U JyivHa BoJHBL. [lomepednsie u npoaoasHble BoHBL. MHTEpdepentms u
IUQPPAKIUST MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBL. Y CJIOBUS U3IIyYECHUS JJIEKTPOMATHUTHBIX BOJIH. B3auMHas
opueHTauusa BekTopoB E, B, V B anekTpoMarauTHOU BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, MpeJOMIICHHEe, nossipusauusi, Audpakuusa, uateppepeHus. CKopocTb
AIIEKTPOMATHUTHBIX BOJIH.

[IIkayna 3JIeKTpOMarHUTHBIX BOJIH. [I[puMEHEHNE 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIBI paIMOCBA3M U TENEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHrUecKue yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHHE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULMHE, paaap, paauoNpUEMHUK, TEIEBU30p,
aHTeHHa, Tenedon, CBU-mieus.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIO0JIbHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUHUK 3BYKa.

HaGnronenue orpakeHus: ¥ NpeTOMIICHHS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmtonienne cBSi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C AMIUTUTYJOM M YacTOTOU
KoJieOaHmi.

HccnenoBanne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIIOMIICHHUE,
noJisipu3anus, IMPppakuus, UHTEpPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpsgamMonuHEWHOE pPaCIpPOCTPAHEHUE CBETA B OJHOPOJHOMN
cpene. JIyd cBera. ToueuHblii MICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHre n300pakeHUui B MIIOCKOM
3epKa’e.

[Ipenomnenue cBera. 3akOHBI MpelOMJEHUS cBeTa. AOCOIIOTHBIM MOKa3aTelb
npenomnieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenenbHplil yroa MmojgHOro BHYTPEHHETO
OTPAKEHHUS.



Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBera. LIBerT.

CobOuparonie U pacceuBaroIde JUH3bl. TOHKas JuH3a. POKYCHOE pacCTOSIHUE M
onTHYecKass cuia TOHKOM JuH3bL. [locTpoeHue wu300pakeHUid B COOMpaIOIIUX U
paccenBarOIMX JuH3ax. @opMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. HuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKHU. Y CIOBHS
HAOJIIOICHUST MAaKCMMYMOB ¥ MHMHHUMYMOB B HMHTEp(EpPEHIMOHHOM KapTUHE OT JBYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuvonHas pemérka. YcioBue HaOMIOICHUS TJABHbBIX
MaKCUMYyMOB IIpH TaJICHUU MOHOXPOMATHUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckne ycTpoiicTBa M MpaKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oroammapar,
MIPOCKIIMOHHBINA aIIapaT, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs OITHKA, JU(paKimoHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsMonrHEHOE pacHpPOCTPAHEHHUE, OTPAKECHHUE U MpeJoMieHHE cBeTa. OnTH4ecKue
PUOOPHI.

[TomHOEe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMOIIbI0 JUPPAKIUOHHON PEIETKY.

Habmronenue nonsipu3aiium cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue nmokazatens NpeOMICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOnronenue aucnepcuu cBera.

Pa3nen 6. OCHOBBI CIENUAIBbHON TEOPHH OTHOCUTEILHOCTH
['paHuLbl MPUMEHUMOCTH KJIACCUUYECKOM MeXaHUKU. IlocTynarsl crieruanbHON TEOpUU
OTHOCUTENIBHOCTH: HWHBAPUAHTHOCTb MOJAYJSA CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLHII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JJIMHBI.
DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBs13b MacChl € DHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTHS IIOKOS.

Paznen 7. KBantoBas pusuka
Tema 1. Inemenmot K6aHmoeoit ONMUKU



®ortonsl. @opmyna Ilnanka cBA3M sHEpruu (QOTOHA C €ro YacTOTOW. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTie u wuccienoBanue (oroadpdexkra. Onbitel A. I'. CroneroBa. 3aKOHBI

dbotoapdexra. VYpaBHenue OuHmTelHa a1 dortodddekra. «KpacHas rTpaHuULa»
doTtorpdexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.
XUMHUYECKOE JICUCTBUE CBETA.
TexHuueckne ycTpoHCTBa M MpaKTUYECKOE NMpPUMEHEHHe: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®otorh(PexT Ha YCTaHOBKE C IIMHKOBOW IJIACTUHOM.
UccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.
Ceeronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pezepdopia no paccesuuto o -uactuil. [lnanerapHas
Mozenb atoma. [loctynarsl bopa. U3nydenue u nornomieHue GoToOHOB MpH MEepexojie aToma
C OJIHOTO YPOBHS SHEpPruu Ha Apyroil. Buael cnekrpoB. CHeKTp ypOBHEN 3HEPTUHM aTOMa
BOJIOPO/JIA.
BonnoBele cBoiicTBa yactul. Bonnsl ne bpoinsa. KopnyCkyIspHO-BOIHOBOU Tyaan3M.
CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.
TexHuueckne YCTPOWCTBA M IMPAKTUYECKOE IIPUMEHEHME: CIIEKTPAJbHBIM AaHAIU3
(cmexTpockortt), 1a3ep, KBAaHTOBbII KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
Habmronenue nuHeRyaToro criekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI,  JI0KA3bIBAIOIIUME  CIOXHOCTh  CTpoeHusi  siapa.  OTKpbITHE
pamuoakTuBHOCTU. OmnbITel Pesepdopna 1o ompeneneHurd cocTaBa paguoaKTUBHOTO
m3nyuenusi. CBoicTBa anb(da-, Oera-, raMMma-u3inydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.
OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—lBanenko.
3apsn aapa. MaccoBoe uncio siapa. M30Torsbl.
Anbba-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN Oeta-pacnaj. ['amma-usnydenue. 3akoH
PaaMOaKTUBHOIO pacraja.
DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.
Anepnsle peakuuu. [lenenue u cuHTes Aaep.



Snepusiii peaxtop. TepmosinepHslii cunTe3. [IpoGneMbl M HEPCHEKTUBBI SACPHOM
HHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaamMeHTaNbHbIe B3auMOeicTBH. EAMHCTBO (hn3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTporucTBa U MIPAaKTUUECKOE PUMEHEHHUE: TO3UMETpP, KaMepa Buibcona,
SICPHBIN peakTop, aToMHass 6omoOa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (GoTorpadusim).

Paszges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Ortanel pa3BUTUA acTpoHOMUHU. [IpukilamiHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3nust, spKue 3BE3/1bl, IJIAHETHI, UX BUAMMOE JBH)KEHUE.

ConneuyHas cucrema.

Comnue. Conneuynass aktuBHOCTh. Mctounuk sHeprum ConHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBHY». 3BE3IBI
IJIABHOW IOCJIEOBATENBHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TJIaBHOM
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. COBpPEMEHHBIE NPENCTABICHUS O
MIPOUCXO0XKICHUHU 1 3BosroMK CoHIa 1 3BE3/1. DTallbl )KU3HU 3BE3L.

Muieunsiii [Iyts — Hama [Nanaktuka. [lonoxxenue u nBuwkenue ComHia B ['amakTuke.
Tune! ranmakTuk. Paguoranaktuky u kBa3zapel. YEpHBIE IBIPHI B SIAPAX TaNAKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pazoeranue ramaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGmtonenuss HEBOOPYXKEHHBIM  TJIA30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN IJI ONpEENICHUs] TMOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJYIIApHs U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

O06o0maroniee MOBTOPEHUE

Ponp pu3ukun M acTpoHOMHUHM B 3KOHOMHYECKOM, TEXHOJOTHUYCCKOH, COIMAIBHON M
ATUYECKON cdepax NeATeTbHOCTH YeJOBEKa, pPojib U MecTO (U3MKM U aCTPOHOMUU B
COBPEMEHHOM HAayyHOM KapTUHE MHpa, pPOJb (usmyeckoil Teopun B (HOPMUPOBAHUU
Npe/CTaBlICeHU 0 PU3NYECKON KapTUHE MHPaA, MECTO (PU3NYECKON KapTHUHBI MUpa B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBA3H



N3yuenune kypca ¢usuku 6a3o0Boro ypoBHS B 11 Kiacce OCymecTBIsSETCS C Y4ETOM
COZIepKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcamMH MAaT€MAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsamusi, CBSI3aHHbIE ¢ U3YYEHHEM METOJOB HAyYHOI'O MO3HAHUS:
SBJICHHE, Hay4YHBIA (DAKT, TUIOTE3a, (pu3mdecKas BEIWYWHA, 3aKOH, TEOpHsi, HAOJIOIEHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, MOJIC]Ib, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO, BEKTOPHI
U WX TMPOEKIMH HAa OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOIAHBIE JIEMEHTAPHBIX
GyHKIMA, TPU3HAKK TOI00MS TPEYrOJbHUKOB, OINPEACIICHUE IUIOMAIN TIOCKUX (Quryp u
0o0BbEMa Te.

buonocus: snektpuueckue sIBJICHUS B KUBOW MpUpOjE, KoJeOaTelbHbIEe ABUKCHUS B
KABOM NPUPOJE, ONTUUYECKUE SIBJICHUS B KMBOU NPUPOJE, NCUCTBUE PAAUALMU HA KUBBIC
OpPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TEN,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUTMUECKON PEIIETKU, CIIEKTPAIbHbBIN aHAJU3.

l'eoepagus: MarHUTHBIE MOTIOCA 3EMITH, 3AJI€KA MATHUTHBIX Py, HOTOChEMKA 3€MHOU
IIOBEPXHOCTH, IIPEJCKA3aHUE 3EMIIETPSICEHUM.

Texnonocus: JUHUKA  DJIEKTpoIlepenad, TEHEpaTOp  NEPEMEHHOr0  TOKa,
AJIEKTPOJIBUTATEIb, WHAYKIIMOHHAS TI€Yb, pajaap, PaJIHONPUEMHHK, TEIEBU30P, AHTCHHA,
tenedon, CBYU-nieub, MpoeKIIMOHHBIN armapaT, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTtapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypOBHE CPEIHEro o0IIero oOpa3oBaHUs
(6a30BBIA  ypOBEHb) [OJDKHO OOECMEYUTh JOCTUIKEHUE CIEAYIOIUX JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTO npeameTa «Dusmka» JOMKHBI OTpaXKaTh
TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaromIMXcsi PYKOBOJACTBOBATHCS  CHOPMUPOBAHHOMN
BHYTPEHHEN TO3WLHMEN JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHEHTAUUN, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOLIUX TPAJULHUOHHBIM LEHHOCTSIM POCCHUMCKOTrO
oOl1ecTBa, pacIMPeHUE KU3ZHEHHOTO OIBITA U OIbITA JEATEIBHOCTH B IPOIECCE pealn3aluu
OCHOBHBIX HAIPABJICHUN BOCIIUTATEIILHOMN AEATEILHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:kaaHCKOro BOCIIUTAHMSA:

c()OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULIMM OOyYaromIerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE TPAJULHMOHHBIX OOLIECUYETIOBEUYECKUX TYMAHUCTUYECKUX U JEMOKPAaTUYECKUX
LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIIbBHOCTh B MHTEPECAX I'Pa’KJAHCKOrO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aMMOJEUCTBOBATH C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBHUU C MX
GYHKIUSMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYyAapCTBEHHBIM CHMBOJIAM, AOCTHKEHUSAM POCCUMCKUX
Y4EHBIX B 00JACTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OLEHMBATh CHUTYyalMi0 W TOPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHUCIE B
NEATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOTO OyAYLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOUIEHHWE K MHPY, BKJIIOYAsd OCTETUKY HAay4yHOIO TBOPYECTBA,
npucyliero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K pas3iMyHbIM cdepaM MNpoPECCHOHAIBHON JEATeTbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3MKOM M TEXHUKOM, YMEHHE COBEpILATh OCO3HAHHBIA BHIOOp OynyIIei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI,



TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (PU3UKHU Ha
MPOTSKEHUN BCEU JKU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTb JKOJIOTUYECKON KYJIBTYphl, OCO3HaHHE TIJI00AIBHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKUE U OCYLIECTBJIEHUE JICMCTBUU B OKPYXKAIOUIEH CPEIe Ha OCHOBE 3HAHHUS
1eJIeld yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paciiipeHHe OmbITa JAESITEIbHOCTH HKOJIOIMYECKON HAalpaBiIC€HHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUM 1O (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs (PU3NUECKON HAYKU;

OCO3HaHHE LEHHOCTH HAay4YHOH JAESITeNbHOCTH, TOTOBHOCTh B IIPOLECCE H3YyUEHUs
(GU3HMKHN OCYIIECTBIISATH MPOSKTHYIO U UCCIEIOBATENBCKYIO ACSITETFHOCTh HHANBUIYATBHO U
B TpyTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:

CaMOCTOSTENIEHO (POpMYyIMPOBaTh U AKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPENENATh 1EJIN IeATEILHOCTH, 3a/1aBaTh MapaMETPhl U KPUTEPUU UX TIOCTHKCHHUS;

BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTpPUBAEMbIX (U3HUECKUX
SBJICHUSIX;

pa3pabarpiBaTh IUIAH pEIICHUS TpoOJeMbl C Yy4€TOM aHalin3a HWMEIOLIUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JCATEIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh W BBIMIOJHATE PAOOTy B YCIOBHSAX PEabHOTO, BHPTYAJIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU MOHIATHSIMU ¥ METOJaMU (hU3UIECKOM
HAyKU;

BJIa/ICTh HABBIKAMHU Y4€OHO-UCCIICIOBATEIHCKON U IPOSKTHON JIEATEILHOCTH B 00IaCTH
(GU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOHMCKY METOJIOB PEIICHUS
3aa4 GU3HYECKOTO COJEPKAHUSI, MPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMSI,

BIIAJICTh BUJAAMH JIEATEIHLHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIUH,
npeo0pa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX y4E€OHBIX CUTYyallMsX, B TOM YHUCIE MpPH
CO3/IaHUM YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJISITh NPUYUHHO-CIIECACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3a]ady, BBIIBUTATH
TUNOTE3y €€ pelleHUsl, HAXOAUTh apTyMEHTHI IS JI0Ka3aTeJbCTBA CBOUX YTBEPXKICHUI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh TOJIyYCHHBbIE B XOJE pEIICHUs 3aJaud pe3yibTaThl, KPUTHUYECKH
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a]]a4l B 00pa30BATEIILHON JICSITCIIBHOCTH, B
TOM YHCJIE TIPU U3yUYCHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUS N0 (PU3UKE B MPAKTUUECKYIO O0JACTh )KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUA U3 Pa3HBIX MIPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE HJIEH, MIPEIaraTh OPUTHHAIBHBIEC TIOAXO/bI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOIYCKAIOIINE alTbTEepPHATUBHBIC PELLICHUS.

Pabora ¢ nndopmanueii:

BIIQ/JICTh HABBIKAMU TIONy4YeHUsT WHGPOpManuu (U3HYECKOTO COJAEp)KaHUS U3
WCTOYHUKOB  pa3HBIX THIIOB, CAMOCTOSITENIbHO  OCYHIECTBISITH  IMOWCK, AaHAJIM3,
CUCTEeMATHU3allMI0 W HMHTEpPHpETaluio HWHPOPMAIMU  pa3IMYHbIX BUAOB U  (QopMm
IpeJICTaBICHMUS,

OLIEHMBAThH JOCTOBEPHOCTHh UH(OPMALINH;

HCIIONIb30BaTh CpelcTBa WH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33/7a4 C COOJIOACHUEM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKHM OE€30MaCHOCTH, THUTHUEHBI, pPECypcocOepeKeHMUs,
MPABOBBIX U AITUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COAEpPKAHMSI B PAa3IMUHBIX (opmarax c y4y€Tom
Ha3HauYeHHUs HMHPOPMALMM M IEJEBOM ayAUTOpPUH, BHIOMpaAs ONTUMAIbHYIO (opmy
MPEJICTAaBICHUS U BU3YaIH3AIIIH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU I€SITEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTYAI[Uil U CMATYaTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

NOHUMAaTh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOThI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUM C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEMN KaKJI0T'0 YiI€HA KOJUIEKTHUBA,;

IIPUHAMATh LEIUM COBMECTHOM JAEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHXKEHMIO: COCTABJIATH IUJIaH JIEHMCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIala W KaXJOr0 y4YacTHHKA KOMAaHAbl B OOIIMA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3UIMN HOBHU3HBI, OPUTMHAIBHOCTH,
[IPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBIIATh IMO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CHUTYyaAllUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITh HMHHUIIMAaTHBHBIM.

PeryasiTuBHbIe YHHUBeEpCaAJbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanms:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JACSITEIBHOCTh B 00J1aCTH (DU3UKH U
aCTPOHOMUHU, BBISBJIATH IPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO COCTABIIATH IUIAH PELICHHS PACUETHBIX U KAUECTBEHHBIX 3314, IJIaH
BBITIOJTHEHHUSI TPAKTHUECKOH paboThl ¢ Y4YETOM MMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pElLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (HOPMHUPOBAHMIO M TMPOSIBICHUIO 3pyIULMU B oOjactu (pU3MKH,
MOCTOSIHHO MOBBIILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsM, BHOCHUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEIIM;

BJa/IeTh HABbIKAMU MO3HABATEJBbHOM pedieKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI peIEKCUH JJIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELLIECHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS MO UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB AESITEIbHOCTH;

OPUHUMATh ceOsl, TOHUMas CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAJIM3€ PE3yIbTaTOB ESATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKHU.

B npouecce noctukeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O (pU3UKE
JUISL  YPOBHSI CpefaHero o0miero o0pa3oBaHus y OOYYarolmUXCS COBEPIICHCTBYETCS
HMOLIMOHAJIBHBIN UHTEIIEKT, IPEANOoaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIONIETO CHOCOOHOCTh MOHMMAaTh CBOE HMOILIMOHAIBHOE
COCTOSIHME, BHJIETh HAMPABIICHUSA Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHOU cdepbl, OBbITH
YBEPEHHBIM B ce0e;

CaMOpETYyJINPOBaHUs,  BKJIIOYAIOLIETO  CAaMOKOHTPOJb,  YMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJaNTUPOBATHCA K 3MOLIMOHAIBHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMH, BKJIIOYAIOLIEH CTPEMJICHHE K JIOCTHKEHHMIO LEIU U YCIEXY,
ONTHUMH3M, UHULIUATUBHOCTh, YMEHHUE IE€UCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBLHOE COCTOSIHHE APYTHUX,
YUUTBIBATh €ro TMpPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTpPAWBaTh OTHOIICHUSA C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koHity o0y4enus B 10 kjiacce nmpeIMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHUI:

JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (PM3UKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B PA3BUTHU COBPEMEHHOM TEXHUKHU W TEXHOJIOTHH, B MPAKTUIECKOU
JEeSATSIIEHOCTH JIFOJICH;

YUUTBHIBATh TPAHMIIBI TIPUMEHEHUSI U3YYCHHBIX (DU3MUECKHX MOJIEJCH: MaTephasibHas
TOYKa, HHEPIIUAIbHASA CHCTEMa OTCUYETa, aOCOMIOTHO TBEPIOE TENO, UACATBHBIN Ia3, MOJCIN
CTPOEHUS Ta30B, JKUIKOCTEH U TBEPBIX TEJ, TOUCUHBIA dJICKTPUUCCKUAN 3apsil MPU PEIICHUN
bu3nUecKux 3aaay;

pacno3HaBath (U3HUECKUE ABJICHUS (TIPOIECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KHHETHYECCKOW TEOPUH CTPOCHHUS BEIIECTBA U AJICKTPOINHAMUKH:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE ABIKEHHE, CBOOOTHOE TajeHue Ted,
JIBIDKCHUE TO OKPYKHOCTH, HHEpPIMs, B3auMmopeiicTBue tei, auddysus, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE KUAKOCTEH M TBEPMABIX TeJl, U3BMEHEHHE 00bhEMa Tell MPU HarpeBaHUU
(oxnaxxJeHnu),  TEIUIOBOE  paBHOBECHE, HUCIApEHWE,  KOHJICHCAllUs, IUIaBJICHUE,
KpUCTAJUTH3aIis, KUIICHUE, BIAXHOCTh BO31yXa, IOBBIIICHUE JaBICHUS Tra3a TPU €ro
HarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXKIy IapaMeTpaMd COCTOSHHS Ta3a B
M30IIpoIIeccax, MIEKTPU3AIUs TN, B3aUMOICHCTBUE 3apsIOB;

OMHCHIBATH MEXAHUUYECKOE JBMKEHUE, UCTIONB3YA (PHU3NUecKe BEIMUMHbI: KOOPIMHATA,
MyTh, IEPEMEIIICHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cujla, UMITYJIbC Tella, KHHETHYeCKas
DHEPTHUS, TMOTCHITHAIBHAS dHEPTrHUs, MEXaHWUecKas paboTa, MeXaHWYeCKas MOIIHOCTD, MPH
OMKMCAHUM TIPABWJIBHO TPAKTOBaTh (DU3UYCCKUN CMBICT HCIOIB3YEMbIX BEIMYHUH, WX
0003HAaUEHUsS W €IMHUIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEIIMYUHY C APYTUMU BEIMUMHAMY;

OMKCHIBATh W3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBIC SIBJICHHS, HCIOJB3YS
(¢U3UYeCKUEe BEIMYMHBL: JTAaBJICHHE Ta3a, TeMIeparypa, CPEAHsS KWHETHYCCKas DHEPIrHs
Xa0THYECKOTO JIBFDKCHUS MOJIEKYJ, CPETHEKBAJApPATUIHAS CKOPOCTh MOJIEKYIN, KOJUYECTBO
TETJIOTHI, BHYTPEHHSS SHEPTUS, paboTa raza, Ko3(pGUIIUEHT MOJIE3HOTO JECHCTBUS TETIOBOTO
JBUTATENSI; TPU OMUCAHWW TPABUJIBLHO TPAKTOBATh (PU3UUYECKH CMBICT HCIOJIb3yEeMbBIX
BEIIMYMH, WX OOO3HAYEHUS W CIWHHIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIME JTaHHYIO
(DM3UYECKYIO BETMYHUHY C IPYTHUMH BEIIMUNHAM;

OMHCHIBATH M3YUYCHHBIC DJICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE SBIICHUS
(Iportecchl), UCMONB3YS (PU3MUECKHE BEIMYMHBL: JJICKTPUUECKHHN 3apsiji, SICKTPUYIECKOE
0JIe, HAMPSHKEHHOCTH TOJIS, TOTSHITAN, PA3HOCTh MOTEHITUAIOB; P OMUCAHUHN MTPABUIILHO
TPAKTOBAaTh (DPU3MUECKHA CMBICIT HCIOJIb3yEMBIX BEIWYMH, WX OOO3HAYCHHUS W CIUHUIIBI;
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYI0 (U3NYECKYI0 BEIMYUHY C APYTUMHU
BEITMYNHAMU;



aHAJIM3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBICHUSA, UCMONB3YS (PU3MUecKue 3aKOHbI U
MPUHLMUIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u |1l 3akonsl HeroToHA, 3aKk0H coXpaHeHUs
MEXAHUYECKOM HHEPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa, NPUHLHUII CYNEPHO3ULIUU CHIL,
OPUHLMII PaBHONpPABUS HMHEPLHUAIBHBIX CHCTEM OTCUETa, MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPHIO CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEW KHUHETHYECKOW 3HEPruu
TEIUIOBOTO  JIBIDKEHHST MOJIEKYJT C aOCOJIOTHOW TeMIepaTypoil, TepBbId  3aKOH
TEPMOJUHAMMKH, 3aKOH COXpPAaHEHHUsS 3JIEKTPUYECKOro 3apsaa, 3akoH Kysona, mpu sToM
pa3ianyaTh CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA, €T0 MaTEMaTHUECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIibl, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIC NPUHLUIBI JCHCTBUS MAIUH, MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3jinyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BaHUS B [IOBCETHEBHOW KU3HH;

BBIMOJIHATh 3KCIEPUMEHTHI MO0 MCCIEAOBAHUIO (PU3MUECKHUX SIBJICHUI M IMPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, MNpu 3TOM (QOpPMYIUPOBATH
npobsieMy/3aadyy M THUIOTE3y YYEOHOro OJKCHEPUMEHTa, COOUpaTh YCTAHOBKY U3
MPEAJI0KEHHOTO0 000PYI0BAHMS, IPOBOJAUTH ONBIT U (POPMYJIMPOBATH BHIBOBL;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBIE M3MEPEHHS (PU3MYECKHX BEIMYMH, MPU ITOM
BbIOMpATh ONTUMAJIbHBIN CIIOCOO M3MEPEHUsT U UCIIOJIb30BATh U3BECTHBIE METOJIbI OLEHKU
MOTPEIHOCTEN U3MEPEHU;

UCCJIEI0BAaTh 3aBUCHUMOCTU MEXAY (PU3NYECKUMH BEIMYMHAMH C HCIOJb30BaHUEM
OPSIMBIX HU3MEpPEHUH, MPH STOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHPOBATHh PE3yJbTaTh
MOJIYYCHHOM 3aBUCUMOCTH (U3MUECKHX BEIWYMH B BUAEC TaOMUI[ M rpaduKoOB, IenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEOBaHMUS;

co0mroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUHM HCCIEIOBAaHUM B pamKax
y4eOHOI0 SKCHEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW M TMPOEKTHOM JAESTENbHOCTU C
HCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHMS;

pemiath pacu€THble 3a7aud C SIBHO 3aJaHHOM (PU3MUECKONM MOJAEINbIO, HCIONb3YS
¢u3znueckue 3aKOHbl M TPUHLMIIBIL, HAa OCHOBE aHaju3a YCIOBUS 3a7auyd BBIOUpPATH
(U3UYECKYIO0 MOJIENb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOUMBIE TS €€
pelieHusi, MPOBOAUTH pacdy€Tbl M OLEHUBATh PEATbHOCTh IMOJYYEHHOTO 3HAYCHUS
(hU3MYeCKOM BEITMUYUHBI,

pelIaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTMUECKHA HEMPOTHUBOPEUUBYIO IIETIOUYKY
paccyXJIeHUI ¢ OMOPOIl Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHMUS;

UCIIOJIb30BaTh MpPU PEIICHUH Y4eOHBIX 3aJad COBpPEMEHHbIE HMH(POPMALMOHHBIE
TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN U TPEACTABICHUS YI4eOHOU U
HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJIYYSHHON M3 pa3IUYHbIX HCTOUYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSCHEHUE MPOLIECCOB OKPYKAIOIIETO0 MUpPaA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUS 1O (U3MKE B IOBCEIHEBHOM KU3HU I
oOecrniedueHrs 6€30MacHOCTH MpU 00palleHny ¢ TpUOOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH,
JUIS  COXpaHEHWsI 3J0pPOBbs U COOJIOACHHS HOPM SKOJOTMYECKOrO TOBEICHUS B
OKPYKAIOIIEH CPELE;



paboTaTh B TpyNIe C BBHIMOJIHEHUEM DPA3IUYHBIX COLHUANBHBIX POJeH, MIaHUPOBATH
paboTy TpymIbl, palMOHAIBHO PACTIPEAEATh 00S3aHHOCTH U TIAHUPOBATH JAESITEIHLHOCTD B
HECTAaH/IAPTHBIX CUTYAIUAX, aICKBaTHO OLICHUBATH BKJIAJl KaXKI0T0 U3 YYACTHUKOB I'PYIIIIBI B
pelIeHre paccMaTpuBaeMon MPOOIEMBI.

K koniy 00yuyenus B 11 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBAThH HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTHI, B TPAKTUYECKOMN
JESATEIBLHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS H3YyYEHHBIX (U3MUECKUX MOJIEIeH: TOYCUHBIH
ANEKTPUYECKUI 3apsll, Jyd CBETa, TOYEUYHBI HCTOYHUK CBETa, SJAEpPHAs MOJEIb aroMma,
HYKJIOHHAs1 MOJI€JIb aTOMHOT'O S7[pa MU pelIeHnU (PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SBJIEHUS (IPOLECCh) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKM M KBAHTOBOW (DU3UKU: IJIEKTPUYECKass MPOBOAUMOCTb, TEIIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JEWCTBHS TOKA, B3aUMOJEWCTBHE MArHUTOB,
ANIEKTPOMATrHUTHAS WHIAYKUUSA, ACHCTBUE MArHUTHOTO MOJS Ha MNPOBOAHUK C TOKOM H
ABWOKYUIMICS — 3apsl, OSJCKTPOMarHUTHbIE KoJieOaHWsI U BOJIHBI, TPSMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, OTpPaKEHHE, IpelIoMIIeHHe, HHTeppepeHuus, audpakuus u
noJisipu3alusl cBeTa, Jucnepcus cBeta, (oTtosnekrpuyeckuid 3¢P¢dekt (hoTodaddexr),
CBETOBOE J1aBJICHWE, BOBHUKHOBEHUE JIMHEMYATOTO CIEKTpa aTOMa BOJAOPO/A, €CTECTBEHHAS
Y MCKYCCTBEHHAs palMOaKTUBHOCTB;

OIUCHIBAaTh U3YUYEHHbIE CBOMCTBA BEIIECTBA (IEKTPUUECKUE, MATHUTHBIEC, ONTHYECKUE,
AJIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX Cpel) U DJIEKTPOMATHUTHBIC SIBJICHUS
(portiecchl), HMCHOJIB3YS (PU3MYECKUE BEJIWYMHBI: JJICKTPUUYECKUM 3apsij, cujiaa TOKa,
ANEKTPUUECKOE HANpPsDKEHHE, 3JIEKTPUYECKOE COMPOTUBIICHHWE, PA3HOCTh MOTEHLUAIOB,
AJIEKTPOJBIIKYILAs Cuila, paboTa TOKa, MHAYKLIMS MarHUTHOTO MOJs, cuia Ammepa, cuia
JlopeH1a, MHAYKTUBHOCTb KaTYyIIKH, SHEPTHUS JIEKTPUYECKOTO U MarHUTHOTO TOJIEH, IEPHOL
M 4YacToTa KojJebaHuil B KoieOaTenbHOM KOHTYpe, 3aps] M CHia TOKa B IpOIEcce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHui, (POKyCHOE pacCTOSIHUE U ONTHYECKas CUjia
JIMH3bI, IPU OMMCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIb3YEMBIX BEJIMYUH,
X 00O03HAUEHUS U E€IMHHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLINE JaHHYIO (PU3UUYECKYIO
BEJIMYUHY C APYTMMU BEITUYHHAMY;

OMKCHIBATh W3YYEHHBIE KBAHTOBBIC SIBJICHHUS M MPOLECChI, UCIONb3Ys (PU3MUECKUE
BEJIMYMHBI: CKOPOCThH AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTA CBETA, SHEPTHUS U
uMIyJasc (OTOHA, MEPUOJ TOJypachana, HEpPrusl CBSI3W aTOMHBIX SJEp, NPU OMHCAHUU
MPaBUJIBHO TPAaKTOBATh (PU3UUECKHI CMBICT HCHOJIB3YEMbIX BEIMYWH, UX OOO3HAUEHUS U
€IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaUeHUE (PU3HMUECKON BEIIMUMHBI,

aHAIM3UPOBaTh (PU3UUECKUE MPOIIECCHl U SIBJICHUS, UCTIONb3Ys (DU3UUECKUE 3aKOHBI U
OpUHUMIOBL: 3aKOH Owma, 3aKOHBI IOCJIEN0BATEIBHOIO M MApAJIIENBHOTO COEAMHEHUS
IIPOBOAHUKOB, 3aKkoH Jlxoyms—JIeHna, 3aKOH JJIEKTPOMAarHMTHOM WHAYKLWH, 3aKOH
OPSAMOJIMHENHOTO paclpOCTPAaHEHHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3AKOHBI IPEJIOMIICHUS



CBeTa, ypaBHeHHE OiHIITeHHa a1 (oTtord(dekra, 3aKOH COXpPaHEHHs] SHEPTUH, 3aKOH
COXPAaHEHHUS HMMIYJIbCa, 3aKOH COXpPAHEHHs 3JIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHHS
MaccoBOT0 YHcia, MOCTyNIaThl bopa, 3aKOH paJuoaKTUBHOTO paciaja, Ipy 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHHUE U YCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTIpE/ICTISATH HAIIPaBJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISi IPOBOJHUKA C TOKOM,
cuiiel AMniepa u cuitbl JlopeHia;

CTPOUTh W OIMCHIBaTh H300paKeHHE, CO3/1aBaeMO€ IUIOCKAM 3€pKaJioM, TOHKON
JIMH30M;

BBITIOJHATH 3KCHEPUMEHTHI M0 MCCIEAOBAHUIO (PHU3UYECKUX SBICHUN U TPOIECCOB C
UCIIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHHI: Tpu dSTOM (GOpMyIHUpOBATH
npobsieMy/3ajauy M TUIOTE3Y Y4YeOHOro OHKCIEpPUMEHTa, COOUpaTh YCTAHOBKY W3
IPEJIOAKEHHOT0 000PYAOBAaHUS, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJBL;

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIE H3MEPEHHUA (PU3MUECKUX BEIUYMH, TPU ITOM
BBIOMpATh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs U MCIOJb30BaTh W3BECTHHIE METOMBI OIEHKU
MTOTPEIIHOCTEN H3MEPEHN;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEJIMYMH C MCIOJIB30BAHUEM MPSMBIX
M3MEPEHUIl: NPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHUPOBATH pe3yibTaThl NOJYyYECHHOU
3aBHCHUMOCTH (U3WYECKUX BEIUYMH B BHJE TaOmUI] U rpadukoB, 1enaTh BHIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

co0nroaTh mpaBuia 0€30MacHOro TpyJAa MpU MPOBEICHUHM HCCIEIOBAHUNA B paMKax
y4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENbCKOW W MPOEKTHOM JEATENbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemars pacdy€THbIE 3a7adyd C SIBHO 3aJaHHON (PU3MYECKOW MOMAENbI0, HCIONb3YS
dbusznueckue 3aKOHBl M TPUHIMIBI, HA OCHOBE aHalM3a YCIOBUS 3aJayd BBIOMpATH
(UBUYECKYIO0 MOJIEIh, BBIACHATh (PU3NUECKHE BEJIMYUHBI U (OPMYJIbI, HEOOXOIUMBIE JIs €€
pellieHusl, MPOBOAUTH pacu€Tbl U OLEHUBATh pEAITbHOCTh IOJYYEHHOIO 3HAY€HUs
(hU3nYeCKOM BEITUUYUHBI,

pelaTh Ka4YeCTBEHHBIE 3a/1a4M: BBHICTPANBATh JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
pacCyXJICHUI ¢ OTOPOi Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUECKUE SIBICHUS;

UCIIOJIb30BaTh MpPHU pEIICHWH YYeOHbIX 3a7ad COBpPEMEHHbIE HH(DOpPMAIMOHHBIC
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHNUS, UHTEPIPETAUU U MPEACTABICHUs YUeOHOH U
HAYYHO-TIOMYJISIPHON MH(POPMAINH, MOJIYICHHON W3 Pa3IUYHBIX WCTOYHWUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMAILIHUIO;

OOBSCHATh NPUHLUIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKUX YCTPOWUCTB,
pa3ianyaTh YCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUH;

HCIIONIb30BaTh TEOPETUYECKHE 3HaHUS N0 (U3MKe B TIOBCEAHEBHOM >KWU3HU IS
oOecrniedueHrs 6€30MacHOCTH MpU 00palleHny ¢ TpUOOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH,
Ui COXpaHEHWsI 3J0pPOBbS U COOJIOACHHS HOPM 3KOJOTHYECKOrO TOBEACHUS B
OKPYKAIOIIEH CPELE;



paboTaTh B TPYIIE C BBIMOJHEHUEM PA3JTHYHBIX COIUATIBHBIX POJICH, IIaHUPOBAThH
paboTy TpymIbl, palMOHATIBLHO PACIPENesaTh 00S13aHHOCTH U TJIAHUPOBATH JIEATEILHOCTH B
HECTAaH/IAPTHBIX CUTYAIUsAX, al€KBATHO OLICHUBATH BKJIAJl KAXKJOTO U3 YYACTHUKOB I'PYIIIHI B
pelIeHre paccMaTpuBaeMon poOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne ni/m Konrpoabnsie IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIEe pecypchl
padoThI padoThI
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
bubnunoreka LIOK
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bubnunoreka LIOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [IOK
' TEOpHU https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
32 OCHOBEI TEPMOAMHAMITKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bu6muoreka [JOK
' da30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaThKa 10 1 bubmuotexa [JOK




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

[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B

bubnunoreka LIOK

4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazueny 22

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJTACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pazpen 1. JIEKTPOAUHAMUKA
MaruuTHOe noJie. DIeKTpOMarHuTHas bubnmnoreka HOK
11 11 1 3
UHIYKIUSA https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHu4YeCcKUe U 3IEKTPOMATrHUTHBIE 9 1 bubmmoreka [JOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97c
99 MexaHu4eCKHe U JIEKTPOMArHuTHbBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmorexa LIOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crielIuanbHON TEOPUH 4 1 bubnnorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
N bubmuoreka [{OK
4.1 ONeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41697¢
bu6nunorexa LIOK
42 Crpoetiite aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bubmorexa [JOK

https://m.edsoo.ru/7f41c97¢c




Hroro mo pazueny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DIeMEHTHI aCTPOHOMHUU U aCTPODU3UKH 7

Hroro no pazneny 7

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Pa3nea 6. OBOBLIAIOIIEE TIOBTOPEHHUE

bubnmoreka [IOK
6.1 Oobmaromee nosTopenue 4 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. mox penakuueit

[TapdentreBoit H.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. O6mako 3HaHUM

https://oblakoz.ru/

2. bubmmorexka LHOK Axkanemun Munnpocsenienust Poccun
https://lesson.edu.ru/

3. AO UznarenbctBo «IIpocBemieHune
https://prosv.ru/

4. bu6mnoreka LJOK Mos mikoia
https://lib.myschool.edu.ru/market?filters=

5. T'ocynapctBenHast o6pazoBaTenbHas ardopma «Poccuiickas dIeKTPOHHAS KOy
https://resh.edu.ru/
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