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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUN K pe3ysbTaram
OCBOEHHMSI OCHOBHOW 00pa3oBaTeIbHOU nporpaMmsl, npeactaBieHHbx B @I'OC COO, a
TaKkke ¢ y4€ToM (enepanbHO padouyell MporpaMMmbl BOCIHTAHHMS W KOHLENIUU
npenojaBanusi yuyeOHOro mnpeamera «Pusukay B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoit @eaepannn, pean3yoX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Coneprxkanue mporpaMmbl 1o (prU3MKe HApaBJIeHO Ha (HOPMUPOBAHKE ECTECTBEHHO-
HAyYHOW KapTUHBI Mupa oOydvarommxcs 10—11 xmaccoB mpu oOyueHuu ux ¢GuznuKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro monxona. Ilporpamma mo
¢usuke coorBercTByeT TpeOoBaHusM PI'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM,
NpEAMETHBIM W METAlpeJMETHBIM pe3ysibTaTaM OO0ydYeHHUs, a TakKe YUYUTHIBACT
HEOOXOJAMMOCTh pealn3alid MEXKIPEAMETHBIX CBA3€H (U3UKA C €CTECTBEHHO-
Hay4YHbIMU Y4YEOHBIMH IpeAMeTaMu. B Hel onpenensitoTcs OCHOBHBIE IIEJIM U3YYEHUS
(¢bu3MKu Ha YpPOBHE cpeaHero oOuiero oOpa3oBaHus, IUIAHUPYEMBIE pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE, METANPEIMETHbIE, MPEAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3YyIbTaThl OCBOECHUS Kypca (U3UKK HAa 0a30BOM YpPOBHE, B TOM

quClie IPEMETHBIE PE3YIbTATHI 10 TOAaM 00yUYECHMUS;

e conepkaHue yueOHoro npenmMera «Puznka» 1mo rojgaM o0yueHusl.

du3nka Kak Hayka 0 HamboJsiee OOIMUX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IIkonbHBIM Kypc (U3MKM — CHUCTEMOOOpa3yOIMmMi s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKUE 3aKOHBI JISKAT B
OCHOBE TIPOIICCCOB U SBJICHUW, H3yYaeMbIX XHUMHEH, Owosoruei, GusndecKon
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHUE (HU3UUYECKHUX
3HAHUI OmIpenensieT XapakTep M pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTMM B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MaTe€pUalOB C
3aJIaHHBIMU CBOMCTBAMHU U Jpyrux. M3ydeHue (Pu3MKU BHOCUT OCHOBHOM BKJIAJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa o0yJaromuxcs, B popmupoBaHue
YMEHHUM TNPUMEHSTh HAy4YHBI METOJ TO3HAHUS TPU BBIMOJHEHUM HMH Y4YEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHOBY Kypca ¢pu3uku ajist ypoBHS CPEIHETO 00IIIeT0 00pa3oBaHuUs MOJIOXKEH PsiL
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHl Kypc SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3UKH, BKIHOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanusayuu. B cooTBeTCTBHM C HEM MaTtepuan Kypca Gu3nku o0beAMHEH
BOKpYr ¢usnyeckux teopuil. Bemymum B Kypce sBisercs (QopMHpOBaHHUE
MpEe/ICTaBICHUI O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearonaraeT HCIOJIb30BaHUC
T'YMaHUTAPHOTO MOTEHIMa a (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIECTBa, a TaKXK€ C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MTPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kypc GU3uKH mpeanonaraetT 3HaKOMCTBO €
MIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUN N3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonozuzayuu peannu3yeTcsi IOCPEICTBOM BBEJICHUS 3JIEMEHTOB COAEPKaHNUA,
MOCBSIIEHHBIX SKOJIOTMUYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKHU M TEXHOJOTUM, a TakKe OOCYXJEHHUs MpoOJIeM pPaIMOHAIBLHOTO
IIPUPOIONIOIB30BAHUS U IKOJOTUUECKON O€30MaCHOCTH.

CTepKHEBBIMU JJIEMEHTaMH Kypca (M3HKH Ha YpOBHE CPEIHEro OOIIero
oOpa3zoBaHus SBJIAIOTCS (u3nueckue Teopun ((HOpMHUPOBAHHUE MPEACTABICHUN O
CTPYKType TOCTpOeHHUs (pu3mueckoi TeopuH, poir (yHIaMEHTAIbHBIX 3aKOHOB W
MPUHITUIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, TPAHUIAX MPUMEHUMOCTU
TEOpUH, 1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-eSTENIbHOCTHBIN MOAX0/A B Kypce (DM3HKHU peann3yercs MpexIae BCETo
3a CYET OpraHU3alMH SKCIEPUMEHTAIIBHON AESATENbHOCTH 00yyaromuxcs. [ 6a3o0Boro
YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIH30BAHNUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJa0OPaTOPHBIX padOT, KOTOPHIE B ITporpamMme 1o Gu3nKe 00beTMHEHbI
B OOLIMI CIIMCOK YYEHUUECKUX MPaKTUYeCKuX padoT. Belienenue B yka3aHHOM MepedHe
7a00paToOpHBIX PabOT, TPOBOAUMBIX MJii KOHTPOJIE W OILEHKH, OCYIIECTBISETCS
YYaCTHHKaMU 00pa3oBaTEIbHOIO MpPOLEcca UCXOI U3 OCOOCHHOCTEH TIAHUPOBAHUS U
ocHaieHust kabunera ¢puszuku. [Ipu s3ToM obecrieunBaeTcsi OBIaCHUE 00YUYAIOIIUMUCS
YMEHUSIMH  MPOBOJUTh KOCBEHHbIE HW3MEPEHHs, MCCIEAOBAaHUS 3aBHUCHUMOCTEM
(bu3MYECKUX BEIMYMH U MTOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonpiioe BHIMaHME yaesSeTCs peHICHUIO paCYETHRIX M Ka4eCTBEHHBIX 3a1a4. [Ipu
TOM JUIsl Pacy€THBIX 3aJad TPUOPUTETOM SIBISIIOTCS 3a7adud C SIBHO 3aJlaHHOU
¢u3nyeckoil  MOJAENbIO, IO3BOJISIOUIME  NPUMEHSTh  U3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieia Kypca, TaKk U MHTETpUPYs 3HAHUS U3 Pa3HbIX
pa3nenoB. J[s KadyeCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUs Ha OOBsSICHEHUE
npoTeKaHuss GU3NIECKUX SBJICHUM W MPOIIECCOB B OKPYXKAIOIICH KHU3HU, TPEOYIOIIHNe
BBIOOpa (PM3UYECKON MOJIEIH JIJISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu OI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHunto yueOHOTO mporiecca 6a30BbIil ypOBEHb Kypca (DU3UKH HA YPOBHE CPETHETO
o0miero o0pa3oBaHUs TOMKEH M3y4aThCsl B YCIOBUSX MPEAMETHOTO KaOWHETa (PU3UKU



WIM B YCIOBHUSIX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B kabuneTe (husuku H0KHO OBITH HEOOXOAMMOE JTabopaTopHOEe 000PYI0BAHUE
JUTSI BBITIOJIHCHUSI YKA3aHHBIX B IMporpamMMme Mo (PU3NKE YICHHUECCKUX MPAKTHYCCKUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BAHHE.

JleMoHCTpaninoHHOE 000pyAOBaHue (GOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHAMAJIBHOH JOCTaTOYHOCTH U OOECIeYMBaeT IIOCTAHOBKY TIEPECYUCICHHBIX B
mporpamMme Mo (PU3UKE KITIOYEBBIX JIEMOHCTpAIMil JJIsi WCCIICOBAHUS HM3yd4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUUYECKHUX
IIPUMEHEHUM.

JlabopaTopHoe oOopyAoBaHME I YYCHUYECKUX TMPAKTUUYECKUX  paldoOT
dbopMHpyeTCs B BUJIE TEMAaTHISCKUX KOMIUICKTOB U 00ECIIEYMBACTCS B pacu€Te OHOTO
KOMIIEKTa Ha JBYX OOydYalmmMXcsa. |eMaTHdecKhue KOMILUIEKTH JabopaTOPHOTO
000pyI0BaHUS IOJKHBI OBITh TOCTPOEHBI HA KOMITJIEKCHOM HUCTIOIh30BAHUH aHAIOTOBBIX
U 1UpoBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENbHBIX CHUCTEM B BHUJE
1U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU SABIISIOTCS:

e (opMupoBaHue HHTEPECA U CTPEMIICHUS 00YUYAIOIMINXCS K HAYIHOMY H3YICHHIO

IPUPOIBI, PA3BUTHE WX UHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e pa3BUTHE MPEJCTAaBICHUNH O HAYYHOM METOJE TMO3HAHWS U (PopMUpOBaHHE
HCCJIEI0BATEIIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa HU3ydeHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (¢opMupoBaHHE YMEHHH OOBSCHATH SBJICHHUS C HCIOJIb30BaHUEM (PHU3HMUYCCKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHuE TIPEACTABICHWA O pONM (PU3UKK TSI PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHrne STUX 1ejiell 00ecreunBaeTcsl PEeIIeHuEeM CIEAYIOMMX 3a7ad B

IpoIiecce n3ydeHus Kypca GU3uKd Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

e TMpPUOOpPETEHHE CHUCTEMBl 3HAHMK 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKIIOYAT  MEXaHHKY, MOJICKYJISApHYIO  (HU3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HUKHY;

e (QopMupoBaHuE yMEHUI TPUMEHATH TEOPETUUECKHE 3HAHUS NI OOBSICHEHUS
bu3nUecKux SBICHUN B MPUPOJE W JJIS MPUHATHS MPAKTHUYECKUX PEIICHUN B
IMOBCEJHECBHOM KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHBIX 3a7a4 C SBHO 33JIaHHON (Pu3ndecKoi
MOJICIIBIO, 33/1a4, TOPa3yMEBAOIINX CAMOCTOATEILHOE CO3/IaHne (HHU3UIECKOM
MOJICIH, aJICKBAaTHON yCIIOBHUSM 3a/1a4K;



e TMOHMMaHHWE (UBUYECKUX OCHOB U TMPHUHIIUAIOB JCUCTBUS TEXHUYCCKUX
YCTPOWCTB W TEXHOJIOTHYECKUX IPOIIECCOB, MX BIUSHUA Ha OKPYXKAIOIILYIO
cpeny;

e OBJIAQJICHUE METOJAMH CaMOCTOSATEIBHOTO IUJITAHUPOBAHMUS U  IPOBEACHHUS
(GU3MUEeCKUX DKCIEPUMEHTOB, aHaldu3a U HMHTEpIpeTanuu HUHPOpMalUH,
ONpEeaEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

e CO3J]aHME YCIOBUU IS Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEAOBATEIHCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenne ¢Qusuku (0a30BBIi ypoBEeHb) Ha YPOBHE CpPEIHEro OOIIero
obpazoBanus otBoautcs 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B Hejenmo), B 11
Kytacce — 68 4yacoB (2 4yaca B HEJICIIO).

[Ipenraraemsrii B mporpaMme 1o GU3HKE MepedeHb Ja00PaTOPHBIX U MPAKTUYECKUX
paboT ABISETCS PEKOMEHI0BAHHBIM, YUUTEIIb JIeJIaeT BEIOOP MPOBEACHUS JaOOpaTOPHBIX
paboT U OMBITOB C YYETOM UHIUBHUIYATbHBIX OCOOEHHOCTEHN 00yUYatomuXCs.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

dusnka — Hayka o npupoje. Hayunele MeTOABI MO3HAHUSA OKPYXKAOLIErO MUpA.
Poub skcriepyMenTa U TEOpUHU B IIPOLIECCE MTO3HAHUS MPUPObI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (QuU3NYECKUX SBJICHUNH U TpoueccoB. HayuHble runoressl.
@u3znyeckre 3aKOHbl M TEOpUH. ['paHHIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb 1 Mecto ¢pu3uku B popMHpOBaHUM COBPEMEHHON Hay4YHOH KapTHHBI MUpA, B
IPAKTUYECKOMN NEATEIBHOCTH JIFOCH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKEHHE. (OTHOCUTENBHOCTh MEXAHMYECKOTO JABMKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOPOCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE
MarepuaibHOM TOYKH, HMX MPOEKIMH Ha OCH CHUCTEeMbl KoopauHat. CloxeHue
IIEPEMEILICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE H PpPAaBHOYCKOPEHHOE MpPSMOJIMHEWHOE JBIKeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMELICHUS MaTEPUAIBHON
TOYKH OT BPEMEHH.

CBobOosHOE TIasieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonunennoe npuxenue. J[BUKEHHE MATEPUAIIBHOW TOYKH MO OKPYKHOCTH C
IMOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAS CKOPOCTh. Ilepron u
yactoTa oOpauieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHnuecKue yCTpOWCTBa W NPAKTUYECKOE NMPUMEHEHHE: CIUAOMETP, JBUKEHUE
CHapsI/10B, LIETIHbIE U pEeMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mopenbp cUCTEMBI OTCYETA, WIUIIOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpazoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peskeHHOM ITPOCTPAHCTBE.

HaGnronenue pABwkeHUs Tena, OPOLIEHHOTO TOJA VYIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

HamnpaBnenue ckopocTy pH IBHKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne HEpaBHOMEPHOTO JBHXKEHHS C LEIBI0 ONPEICICHUS MIHOBEHHOU
CKOpOCTH.

HccrnenoBanne COOTHOLIEHHUS MEXAY IIYTAMH, HPOWICHHBIMH TEJIOM 34
NOCJIEN0BATENBHBIE PABHBIE POMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHX)KEHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuyenue aBMxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutrenbHOCTH ['anmuiies. IlepBbiid 3akoH Hprotona. MHEpumanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3uinuu cuil. Bropoit 3akoH HeroToHa st
MaTepuagbHOU TOUKU. Tpernil 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. IlepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl TpeHusi (mokosi, cCKoJibkeHus, kadueHusi). Cumna Tpenusa. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUA U cuia TpeHus nokosi. Koaddumument tpenus. Cuna
COITPOTHUBIICHUS MIPU IBUKECHUU TEJIA B )KUIAKOCTHU UJIU rase.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJTbI OTHOCUTENBHO OCU BpaieHus. [1medo cumbl. YCiioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHuueckue yCTpOoMCTBa U IMIPAKTUYECKOE TPUMEHECHUE: TTOIINUITHUKH, IBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUMU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akox HerotoHa.

N3smepenue cui.

CrioxeHune CuiL.

3aBUCUMOCTh CUJIBI YIIPYTOCTU OT AehopMaIiu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TIAJICHUH.

CpaBHeHHE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3yuenune aBuxeHust Opycka mo HaKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B IMPYXHUHE U
pPe3MHOBOM 00pa3iie, OT uX JaedopManmu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE



NMiynbCc MaTepranbHON TOUKH (Tea), CHCTEMbl MAaTEPHAIIBHBIX TOYeK. MMmysbc
CWIBl M HW3MEHEHHE MMITyJIbca Teja. 3aKOH COXpaHEHHs HUMITyJibca. PeakTuBHOE
JBUKCHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass oHeprus MmaTepuanbHOM TOUKH. Teopema 00 U3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[lorenuuanbHas sHeprusa. lloTeHuumanbHas sHEprus ynpyro aehOpMHUPOBAHHOMN
npyxusbl. [loTeHIIMaNbHas SHEPTHS Tejla BOJIN3H TOBEPXHOCTU 3€MJIH.

[ToTeHnnanbHbIE U HETOTEHIMANIbHBIE CHIIbL. CBSI3b pa00ThI HEIOTEHIIMATIBHBIX CUJI
C U3MEHEHHUEM MEXaHUYECKOM JHEPTHU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON
DHEPIUHU.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME: BOJIOMET, KOIIED,
IIPY’KUHHBIN [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexon moTeHLMAIbHON YHEPTUH B KHHETUUECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenue abCOMOTHO HEYNIPYTOIO yAapa ¢ HOMOUIBIO IBYX OJMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOThI CHIIbI C U3MEHEHHEM MEXaHUYECKOM SHEPTUH Tesla Ha
IIPUMEpPE PACTKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MousekyisipHast pu3suka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUM M UX OMIBITHOE
o0ocHoBanue. bpoyHoBckoe gBuxkenue. Jubdysus. Xapakrep IBUKEHUA WU
B3aMMOJECHUCTBUA YaCTHUI] BellecTBa. Mo1esi CTPOEHUSI Ta30B, JKUAKOCTEN U TBEPJIBIX TEII
1 00bsSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeeil. Macca u pa3mepbl MOJIEKYI.
KommuectBo BemectBa. [ToctostHHast ABorajipo.

TennoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. lllkana Temmeparyp
Llenbcus.

Mogens upeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOU
TEOPHH UJCATHHOTO Ta3a. AOCONIIOTHAS TeMIlepaTypa Kak Mepa CpeIHe KUHETUYeCKOU
SHEPrUM TEIUIOBOTO ABM>KEHUs 4dactull ra3a. lllkama temneparyp KenbBuna. ['azoBbie
3aKkoHbl. YpaBHeHne MenaeneeBa—Knanelipona. 3akon [lanpToHa. M3ompoiecchl B
HJIeaJIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

Texauueckue ycTpoicTBa M MPAaKTHYECKOE MPUMEHEHUE: TEPMOMETDP, bapoMeTp.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MoseKyml
OPTraHUYECKUX COCIUHECHUMN.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOACHCTBUS.

Mogens, HIUTIOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIWE  YPABHEHHE  COCTOSHHUS  HMJCAIBHOIO  rasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIJACCHON KOMHATE Ha OCHOBE U3MEpPEHUI 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXY TapaMETPaMH COCTOSIHUS pa3peKeHHOIO ras3a.

Tema 2. OcHosvl mepmoouHamuKku

TepmonuHamuueckass cucTteMa. BHYTpeHHsIT DSHeprus TEpPMOJAMHAMUYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHusa. KomumyecTBO TemioTel U pabora. BHyTpeHHsA
SHEPIUs OJTHOATOMHOI'O WACAJIBHOIO Ta3a. Buipl Temsonepenadn: TEMIONPOBOIHOCTE,
KOHBEKLUS, U3JIyYeHHUE. Y IeJIbHAs TEINIOEMKOCTD BellecTBa. KoMuecTBO TEIIOTH ITPU
TeIIonepeaaye.

[TonsiTue 06 anuabaTHoM mnporiecce. [lepBblil 3aKkoH TepMoaHAMUKU. [I[pumenenue
NEPBOrO0 3aKOHAa TEPMOJMHAMUKM K H3ompoleccaM. ['paduueckas uHTeprpeTanus
paboThI raza.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBble MamuHbl. [IpuHUOMINBI A€CTBUS TeMIoBBIX MamuH. [IpeoOpa3zoBanus
SHEPrUU B TEIUIOBBIX MamnHax. KoaduumeHT nojae3Horo n1eicTBys TEMI0BOW MAIlIUHBbI.
[ukn KapuHo u ero xoddduIMeHT moJie3HOro JACHCTBUSA. DKOJIOTHYECKHE MPOOIeMbl
TEIJIO3HEPIETUKHU.

TexHrueckre yCTpONUCTBA U MPAKTUUECKOE TPUMEHEHHUE: IBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MmeHeHre BHYTpEHHEN 3HEpTUu Tejla IPU COBEPIICHNUH paOOThI: BBUIET IPOOKH U3
OYTBUIKM TIOJ JCWCTBHEM CXKATOTO BO3JyXa, HarpeBaHue 3Qupa B JATYHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpAIus).

N3menenune BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnsIT M0 aanabaTHOMY PaCITUPEHUIO BO3TyXa (OTBIT C BO3YIIIHBIM OTHUBOM).

Monenu mapoBod TypOWHBI, ABUTATENs BHYTPEHHETO CrOpaHHs, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHaeHcanus. Mcmapenne u kuneHue. AOCONIOTHAST M
OTHOCHUTENbHAS BJIAKHOCTh Bo3ayxa. HacelmeHHbli map. VYaenpHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT J1aBJICHHUS.

Teépmoe Tteno. Kpucramnuueckue u amopHbie Tena. AHM30TPONHUS CBONCTB
kpuctauioB. Kungkue kpuctamiel. CoBpemMeHHble Marepuanbl. [lnaBneHue u
KpUCTAJUIM3aLMs. Y JesbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHHE TEII0BOro OanaHca.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TOJYYEHHS] COBPEMEHHBIX MAaTEpUAJIOB, B TOM
YKCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIEHHBIX NIAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHusl U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTAIIOB.

Vyenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepeHre OTHOCUTENbHON BIIaXKHOCTH BO3/1yXa.

Paznen 4. DjekTpoaAMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alms Tel. DNEKTPUYECKUN 3apsan. [[Ba Buaa 3JIEKTPUUECKHUX 3apsioB.
[TpoBOAHUKM, NUAJICKTPUKH U TMOJYIPOBOJAHUKUA. 3aKOH COXPAHEHUS DJICKTPUYECKOTO
3apsia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToudeuyHbI SIEKTpUUECKUN 3apsil.
Dnektpuueckoe noje. HanpsokEHHOCT aniekTprudeckoro notist. [[puHuun cynepno3uinum
BIEKTPUYECKUX ToNeH. JIMHNM HANPSHKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PabGora cun snektpocrarnueckoro mnosis. Ilorenuuan. Pa3HOCTh, MOTEHIMATIOB.
[IpoBOOHUKM ¥ JUAJNEKTPUKKA B DJIIEKTPOCTATUYECKOM Ione. JludnekTpuueckas
MIPOHUIIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKeHHOTO KOHJEH caTopa.

TexHuyeckre yCTpPOWCTBA U  MPAKTUYECKOE MPUMEHEHHE:  DJIEKTPOCKOTI,
ANEKTPOMETP,  DJCKTPOCTaTHUeCKas  3aluTa, 3a3eMJICHHE  DIEKTPONpUOOpOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN aIlapar, CTPYWHBIN ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.



DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKM B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH ILIOCKOIO0 KOHAEHCATOpa OT IUIOIIAJAM IUIACTHH,
PACCTOSIHUS MEXKy HUMU U JTUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3MmepeHne 35eKTpOoEMKOCTH KOHJIEHCATOpa.

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

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS SJICKTPUUECKOTr0 TOKa. MIcTOUHUKH
toka. Cuna Toka. [1oCTOsSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE  COMPOTUBICHUE. Y IENbHOE  CONPOTUBIICHHE  BEILECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIIAHHOE COCIMHEHNE MPOBOJHUKOB.

Paborta anextpuyeckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTh 3JEKTPUUECKOTO
TOKA.

DJIEKTPOJIBUKYIAsl CUJIa U BHYTPEHHEE CONMPOTHBIECHUE UCTOYHHMKA TOKA. 3aKOH
Owma j1st TOJTHOM (3aMKHYTOM ) AsekTpuueckoit nenu. Kopotkoe 3ambikanue.

DJIEKTPOHHAs] MPOBOAUMOCTH TBEPABIX METAIIOB. 3aBUCUMOCTb COMPOTHBIICHUS
METAJLJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku. CoOCTBEHHAsI U PUMECHAS MPOBOJAUMOCTD MOJTYTPOBOTHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOPAX U paciliaBax 3JIEKTPOIUTOB. DIEKTPOJIUTHIECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

DJNeKTpUYeCcKuii TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIA pa3psl.
Monnus. [1na3ma.

TexHu4yeckre yCTpONCTBA U MPAKTUUYECKOE MPUMEHEHHE: aMIIepMETP, BOJIBTMETD,
peocTaT, ICTOYHUKH TOKA, DJICKTPOHArpeBaTeIbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIHHBIC
NpuOOphl, TEPMOMETP  COMNPOTUBIICHUS, BAKyyMHBIH JHOJ, TEPMUCTOPHI U
(hOTOPE3UCTOPHI, OIYITPOBOJHUKOBBIN JHO/, TaIbBAHHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTH CONTPOTUBRJICHUS LIMJIMHAPUIECCKUX TPOBOAHUKOB OT JIJIUHBI, IIOIIAIH
MONEPEYHOT0 CEYEHHUs U MaTepuana.

CmemanHoe COeIMHEHUE TPOBOAHUKOB.

[Ipssmoe  w3MepeHMEe  NEKTPOIABMKYIIEW CWibl. KOpOTKoe  3ambIkaHue
rajbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.



3aBUCUMOCTh CONPOTHUBIIEHUS] METAJNIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3IeKTPOABHKYIIEH CHUJIbl HCTOYHHKA TOKA M €ro BHYTPEHHETO
COIPOTHUBJICHUS.

Habuntoienue snexrpomimnsa.

MexnpeaMeTHbIE CBS3H

Nzyuenne kypca Gusuku 6a30Boro ypoBHs B 10 kiiacce oCymecTBISETCS C YIETOM
COJIEpKaTENbHBIX MEXIIPEAMETHBIX CBSI3e€H ¢ KypcaMy MaTeMaTUKU, OMOJIOTUH, XUMHH,
reorpauu U TEXHOJIOTUU.

MeowcnpeOomemnvle nousimus, CBS3aHHbIE C HW3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIM (pakT, rUnoresa, pu3nyeckas BEIMYHUHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHHE CUCTEMbl YpaBHEHUM, JMHEWHAs (QyHKOus, napadona,
runep6osa, X rpapuKy U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO, BEKTOPBI M HX
MPOEKIUU HA OCH KOOPJUHAT, CI0KEHNUE BEKTOPOB.

buonocus: mexanuyeckoe IBWXKEHUE B KUBOW mnpuponae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHUJbI TEIUJIONEpENay, TEIJIOBOE pPABHOBECHUE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJIApPHAs Macca, TEIJIOBBIE CBOWMCTBA TBEPIBIX TN, KUAKOCTEH M Ta30B,
ANEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

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

Texnonoeus: npeoOpazoBaHUE JBWKEHUI C HCIIOJIB30BAHUEM MEXaHU3MOB, YUET
TpEHUsI B TEXHUKE, MOJAIIMIHUKHK, MCIOJIb30BaHUE 3aKOHA COXPAHEHHUS HMITyJbCca B
TEXHUKE (pakera, BOAOMET WM JIpyrue), JABUTATENlb BHYTPEHHErO CropaHus, MapoBas
TypOrHa, OBITOBOM XOJOAWIBHUK, KOHIULIUOHED, TEXHOJIOTUHU MOTYyUYE€HUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE HAHOMAaTE€pHaJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKAS
3alUTa,  3a3€MJIGHHE  DJIEKTPONpPHOOpPOB,  KCEPOKC,  CTPYHHBIM  MpHUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBAHUKA.

11 KITACC

Pa3znen 4. DiaekTpoaMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA



IlocTrosiHHBIE MarHuThl. B3anMMoOAEMCTBHE NOCTOSAHHBIX MAarHUTOB. MarnurtHoe
none. Bexkrop MarHuTHOM MHAYKUWHA. [IpvHIMIT Cynepro3uiMyM MarHUTHBIX IIOJIEH.
JInHnn MmarauTHOM HHAYKIMK. KapTuHa TMHAM MarHUTHOM MHAYKUMH IOJI TOCTOSIHHBIX
MarHuTOB.

MarsuTtHO€E 10Jie MPOBOJHMKA ¢ TOKOM. KapThHa JIMHMIM MHAYKIMHM MarHATHOTO
IT0JIS1 JUIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO POBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanMmoaeiicTBue NpoOBOJHUKOB C TOKOM.

Cuna AMmriiepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Monynb M HampasicHHUE. [|BHKeHUE 3apsHKEHHOW 4YacTHLBI B
OJIHOPOJIHOM MarHuTHOM moJie. Pabota cunbl JIopeHua.

SIBneHHE AIEKTPOMArHUTHOW MHIAYKIMHU. [IOTOK BEKTOpa MArHUTHOW WMHIYKIIMH.
DNeKTpOABMXKYIIAs CUJIAa MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOW MHAYKUun Papanes.

BuxpeBoe ayeKTpUUYECKOE IOJ€. OJJIEKTPOIABMKYIIAs CWIAa WHAYKIMM B
IIPOBOAHUKE, IBUKYILLEMCS IIOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHnyktuBHOCTB.  SIBIEHHME  CaAaMOMHAYKUMH.  OJEKTPOABWKYIIAs  CHJa
CaMOMHIYKIIVH.

OHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuyeckre yCcTpoMCTBA M NMPAKTHYECKOE NMPUMEHEHHE: MMOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHUThI,  AJEKTPOABUTATENb,  YCKOPUTEIM  DJIEMEHTAapHBIX  YaCTHII,
VHyKIIMOHHAsA I1E€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHHE IIEKTPOHHOT'O ITyYKa MATHUTHBIM ITOJIEM.

JIuHMM MHIYKIIUY MarHUTHOTO TTOJIS.

B3aumozericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJABIKYIIEH CHIIBI MHAYKOUMU OT CKOPOCTH H3MEHEHUs
MAarHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomuol

N3ydenne MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccnenoanue neMCTBUS IOCTOSIHHOTO MarHUTa HA PpaMKy C TOKOM.

HccnenoBanue sSBIEHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pa3gen 5. Kosie0anus v BOJTHBI



Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

Konebarenbnas cucrema. CBOOO HBIE MeXaHUUYECKUE KoeOanus. 'apmMoHnyeckue
konebanus. [lepuon, yacrota, ammautyna u ¢gaza konebanuid. [IpyXKUHHBIA MasTHHK.
MaremaTudyecknii MasTHUK. YpaBHEHHE rapMoHHUUYecKux KoJjieOanuii. IlpeBpaienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbubiit KoHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJICOAHNUS B U1€aTLHOM
KOJIeOATeIbHOM KOHTYpE. AHAJIOTHSI MEXIY MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHUS DSHEPTUM B HUJCATHLHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBienre o 3aTyxarolUx KoJjieOaHUsX. BbIHYyXICHHBIE MEXaHHUYECKHUE
kosneOanusi. Pezonanc. BeiHyXeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepemenHbIil Tok. CHHYCOHMIaIbHBIN NTEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CHIIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. [lpousBoncTBo, mnepeaaya U MOTPEOJICHUE IIEKTPUUYECKOM
DHEPruM. OKOJIOTMYECKHE PHUCKM IIPU NPOU3BOACTBE dJeKTposHepruu. KympTypa
HCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: DIEKTPUYECKUN 3BOHOK,
TeHEPATOP IIEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KOJI€OATENbHOM CUCTEMbl (MPYXUHHBIM WK
MaTeMaTUYECKUI MasiTHUK).

Hab6nronenue 3atyxarmommx KojaeOaHui.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbsl  (3aBUCHMOCTH CHJIBI TOKa M HAIpSDKEHUS OT BPEMEHM) MJis
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3oHanc nmpu  MmOCIENOBATEIbBHOM  COCAMHEHUM  PE3UCTOpA,  KaTYyIIKH
MHIYKTUBHOCTH M KOHAEHCATOpa.

Mopenps TMHUY IEKTPONEPEAAYH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUOJIa MAJIBIX KOJICOAHHM rpy3a HA HUTH OT JJIUHBI
HUTU U MacChl rpys3a.

HccnenoBanne mepeEMEHHOr0 TOKa B LENHM M3 IOCIEAOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOJIHbL

MexaHnueckue BOJIHBI, yciaoBus pacnpoctpanenusi. Ilepuon. CkopocThb
pactpocTpaHeHus u yTnHa BOIHBL [lonepeuynsie u mpooibHbIe BOTHBL. UHTEepdhepentus
U audpakiysg MEXaHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBIL. YCIIOBHUSI H3JIYyYEHHUS DIIEKTPOMATrHUTHBIX BOJIH.
B3aumHuas opuentauusa BektopoB E, B, V B snexrpomarautHoi BosiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJH: OTPaK€HUE, MPEJIOMJICHUE, TNOJsApu3aius, Iudpaxius,
uHTepdepenirs. CKOpocTh 3JI€KTPOMArHUTHBIX BOJIH.

[Ilkama 53JEKTPOMAarHUTHBIX BOJH. lIpHUMeHEHHE 3IIEeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeNEeBUACHUS. Panqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckne yCTpoHWCTBA M NPAKTHUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTpPa3ByKOBas JUAarHOCTUKA B TEXHUKE W MEOULUHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmomieecs Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue otpakeHus: ¥ NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGutoieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTBHI TOHA C aMIUTUTYJOM U 4acTOTON
KOJIeOaHU.

HccnenoBanne CBOWCTB AJEKTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, uHTep EepeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHetHOE paCIIpOCTpaHEHUE CBETA B OJTHOPOJHOM
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHbI OTpaxkeHUs cBeTa. [locTpoeHue u300pakeHHl B
IIJIOCKOM 3€pKaJe.

[Ipenomiienne cBeTa. 3aKOHBI MpeIOMIIEHHs] cBeTa. AOCONIOTHBIN IOKa3aTeb
npenomiicHusi. [lonmHoe BHyTpeHHee oOTpaxkeHue. I[IpenenbHblii  yroa MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparone 1 pacceuBaroiye JuH3bl. ToHKas JauH3a. POKYCHOE PACCTOSIHUE U
onTHYecKas cuia TOHKOW JuH3BL [locTpoenme wu300pakeHHWit B COOWpAIONIUX W
paccenBaroux JuH3ax. Dopmysa TOHKOU JIMH3BI. Y BEJIMUECHUE, 1aBAEMOE JIMH3O0M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU OIITUKU.

BonnoBas ontuka. MaTtepdepenmnus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HAOJIIOJIEHUS! MAKCUMYMOB M MUHUMYMOB B HMHTEP(PEPEHLUOHHON KapTHHE OT JBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.



Hudpakuus ceera. Judpakumonnas pemérka. YcaoBue HaOIIOIEHUS TIaBHBIX
MaKCHUMYMOB TIPH MaJIeHUU MOHOXPOMATUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpoMCTBA U  NPAKTUYECKOE TNPUMEHEHHWE: OYKH, JIyma,
¢doToanmapar, NPOEKIMOHHBIM anmapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA,
AUQPPaKIMOHHAS PEIIETKA, TTOISPOHI.

Jlemoncmpayuu

[IpsiMmonuHeHOE  paclpocTpaHeHHe, OTPAKEHHE U MPEOMIICHHE CBeTa.
OnTuyeckue NpudOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojiellb CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenue natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habnronenue aucnepcuu cBera.

[Tomy4yeHue cuekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEMIETKU.

Hab6intoienue nossipyusanuu cBera.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue nmokazartens NpeOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habtonenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIEUAIBHON TEOPHH OTHOCUTEILHOCTH

['paHnipl MPUMEHMMOCTH KJIACCUYECKOW MeXaHMKHU. llocTymarsl crnenuaibHON
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIUVICHUE BPEMEHM M COKpAILCHHE
JUTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIBCOM PEJIITUBUCTCKON YAaCTULBI. DHEPTHSI TOKOSI.

Paznen 7. KBanTtoBas pusuka

Tema 1. Dnemenmuvt K6aHMoBOU ONMUKU

®otonbl. Popmyina [lnanka cBsa3u sHepruu GOTOHA C €0 YaCTOTOM. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaeaopanue Qorordpdexra. Onbitel A. I'. CrosieroBa. 3aKOHBI
dboroaddexra. YpaBHenue OuHmTerHa 18 (ororddexra. «KpacHas rpaHuiiay
dhororddexra.

JlaBnenue cBera. OnpiThl 1. H. JIeGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHudyeckue yCTpOilCTBAa W MPAKTUYECKOE NPUMEHEHHE: (POTOIEMEHT,
dboTomaTuuk, comHeuHas 6aTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeMHETo (poTodddekTa.
Ceeroauon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO o -YacCTHIL.
[Inanerapnas monens atoma. [loctynatst bopa. U3nyuenue u nornomenue (poToHOB pu
MEepPEXOIE aToOMa C OAHOTO YPOBHS 3HEPIHH Ha Apyroi. Buasl cnekTpos. CrieKTp ypoBHER
JHEPIruM aToMa BOAOPOJA.
BonnHoBbie cBoiicTBa wactuil. Bonnbl ge bpoitns. KopnyckylisipHO-BOJTHOBOM
Iy aJIA3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuyeckue yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIA aHAJIN3
(criekTpocCKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGutoieHue nnHeRvaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopusie pabomul
HaOnronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCHNEPUMEHTBI, JIOKA3BIBAIOIIME CIIOXKHOCTh CTpoeHus sapa. OTkpeiTHE
panuoaktuBHOCTH. OnbIThl Pe3depdopaa mo omnpeaeneHuro cocTaBa pajnOaKTUBHOTO
n3nydenus. CBoicTBa anb(a-, Oeta-, raMmma-usnydeHus. BiusHue pagnoakTHBHOCTH Ha
’KUBbBIE OPTaHU3MBI.
OTtkpeiTHEe npoTOHa U HeWTpoHa. Hykionnas Mopens danpa [elizenOepra—
NBanenko. 3apsa sapa. MaccoBoe umncio sapa. M30Tormsl.
Annba-pacnaa. DIEeKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-uznyueHue.
3aKOH paJMOaKTUBHOIO pacnaja.
DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. JledexT maccel siapa.
S nepHble peakunu. Jlenenue u CUHTE3 s1I€Ep.
SAnepubrit peaktop. Tepmosinepusiii cuaTe3. [IpoOaemMbl 1 MEPCIIEKTUBHI SACPHOMN
SHEPTreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHONU SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.



MeToap1 HaOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.

OyHaamMeHTanbHbIe B3auMOAeiCcTBI. EqMHCTBO (hr3nueckoit KapTUHbBI MHpa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHWE: J03UMETP, Kamepa
BunecoHa, saepHsblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BUTHUS acTpoHOMHH. [IpukiiamHOe W MHPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Besnus, spKue 3BE3/IbI, ITIAHETHI, UX BUJAMMOE JBUKECHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua u 3B€311. 3BE3MIbBI, UX
OCHOBHBIE XaPAKTEPUCTUKH. JlMarpaMma «CIEKTPAIBbHBIA KIACC — CBETUMOCTBY. 3BE3/BI
TJIABHOM MOCJIE0BATENbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY» JJIsl 3BE3]] TJIABHOM
MOCJIEeA0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOXKICHUM U 3BOOIMKA COHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Muneunsii [1yte — Hama ["anaktuka. [lonoxenue n nerxenne Connua B ['anaktuxe.
Tune! ranaktuk. PaguoranakTuku u kBa3zapbl. UEpHBIE BIPHI B SIAPAX TaTaKTUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa606ma. PazOeranue rajgakTHK.
Teopus bonpmioro B3pbeiBa. PekToBOE M3MydYeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunblie mpo0sieMbl aCTPOHOMUMU.

Vyenuueckue nabarooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN JIJIS1 OTIpeIeTICHUs TI0JIOKEHUS HEOECHBIX 00bEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be31Msi CEBEPHOTro MOTyIapus U IPKUE 3BE3bI.

HaGnronenus B Teneckon Jlynsl, minanet, Maeunoro IlyTu.

O6o0maromniee NOBTOPEHUE

Ponb ¢usmku u acTpOHOMHH B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COITUAIbHON H
ATUYECKOU cdepax NesITeIbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKKW W aCTPOHOMHUU B
COBPEMEHHOM HAy4yHOW KapTHHE MHpa, poJib (U3HUECKOW TEopuu B (POPMUPOBAHUU
MPEACTABICHUM O (PU3MUECKOW KapTHHE MHUpa, MECTO (U3UUECKOW KapTHUHBI MHUpPA B
o0111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIC.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCyliecTBIsSETCS C y4ETOM
COJIEPKATENIbHBIX MEXIIPEAMETHBIX CBI3EH C KypcaMu MaTEMaTUKU, OMOJIOTUH, XUMUU,
reorpaduu ¥ TEXHOJOTHH.



Meoicnpeomemnvle nouwsamus, CBS3aHHbIE C W3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (pakT, TUNOTE3a, u3ndecKkas BeITUINHA, 3aKOH, TEOPHS,
HaOII0/ICHUE, SKCTIEPUMEHT, MOICTTUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl yYpaBHEHUH, TPUTOHOMETpHUECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPhl M WX TIPOEKIIMM HAa OCH KOOPIWHAT, CIOKCHHE BEKTOPOB, MPOW3BOJHBIC
AIIEMEHTAPHBIX (PYHKITUN, TTPU3HAKH TIOI00WS TPEYTOJLHUKOB, OMPEACIICHNE TIIOIA TN
IJIOCKUX (UTyp U 00BEMA TeTl.

Buonocus: snexTpudecKre sBICHUS B )KUBOUM IIPHUPO/IE, KOJIeOATEIbHbIC BIKCHUS
B JKMBOW TMPHUPOJE, ONTUYECKUE SBJICHHS B JKUBOW MPHPOJIE, JACHCTBHE paaualliu Ha
’KUBBIC OPTaHU3MBI.

Xumus: cTpOGHUE aTOMOB U MOJIEKYJI, KpUCTATUHYECKasi CTPYKTypa TBEPABIX TeT,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON peETKU, CIEKTPaIbHBIN aHAIN3.

l'eoepagusa: mMarHUTHBIE TOJIOCA 3€MJIM, 3aJIeKU MarHUTHBIX pyl, (GoTrochEmMka
3€MHOM TTOBEPXHOCTH, MIPEICKa3aHUE 3eMIICTPSICCHUIA.

Texnonoeusi: MMHUWA  DJCEKTpOINEpenad, TEHEpaTop MEPEMEHHOrO0  TOKa,
AIEKTPOIBUTATENh, MHAYKITHOHHAS TI€Yb, pajiap, PaIUONPUEMHIK, TSICBU30D, aHTEHHA,
tenedon, CBY-neub, NPOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas
Oatapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA HIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mnpeaMera «@Du3znka» Ha YpPOBHE CpeAHEro oOIIero
obpazoBaHus (0a30BbIi YpOBEHb) JOJDKHO OOECHEUYUTh JOCTIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUs YyuyeOHoro mnpeamera «Duszuka» TOIKHBI
OoTpaxxaTb  TOTOBHOCTb M  CIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONM BHYTpPEHHEH TMO3ULIMENH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOrO0 OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
NEATEIIbHOCTH B MPOLIECCE pEATU3alUd OCHOBHBIX HAIPABICHUN BOCHUTATEIBHON
NEATEIIBHOCTH, B TOM YHCJIE€ B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYAIOUIErocsl KaKk aKTUBHOTO WU
OTBETCTBEHHOTO YJI€HA POCCUIICKOTO OOIIECTBA;

PUHATHE TPaaULIMOHHBIX 00IIEYeTIOBEYECKUX I'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIbBHOCTh B MHTEpecax TIPaxIaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHUE B3aHMOJICMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIMUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEATEIIbHOCTU YYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIETO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIKOYAs ACTETUKY HAy4YHOTO TBOPUYECTBA,
MpUCYIIEro (PU3NYeCcKoil HayKe;

5) Tpy10BOT0 BOCIIMTAHHUSI:



MHTEPEC K pas3auuHbIM chepam mpodeccrnoHaNbHON AeSITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOI, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OymyIien
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHHI0O M camMo0oOpa3oBaHHIO B 00JacTu
(¢u3MKK Ha MPOTSHKEHUU BCEU KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

C(OPMHUPOBAHHOCTb ~ HKOJIOTMYECKOM  KyJNbTypbl, —OCO3HaHHE IJI00AJIBHOTO
XapakTepa dKOJOTHYeCKHX Ipo0eM;

IUIAHUPOBAaHKME M OCYIIECTBJICHUE NIEHCTBHI B OKpY’XKaloIleld cpeie Ha OCHOBE
3HAHUS LIeJIed yCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA,

pacIIMpeHHe OIbITa AEATEIbHOCTH SKOJOTMYECKON HAINpaBICHHOCTH Ha OCHOBE
UMEIOLIUXCA 3HAHUN 10 (pU3HKe;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3HUECKOIN HAYKU;

OCO3HaHWE IEHHOCTH HAyYHOU AEATEeIHbHOCTH, TOTOBHOCTH B MPOILIECCE M3YUCHUS
GU3MKN  OCYIIECTBISTH  MPOEKTHYIDO U HCCIEAOBATENbCKYIO  JIESITEIHbHOCTD
VHAUBUAYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble jornvyeckue aeicTBUs:
CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;
ONpeAesiATh 1IeJIM JACATCIBHOCTH, 3ajlaBaThb NapaMeTphbl W KPUTEPUM HUX
JTOCTHKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUMS B PacCMaTPUBAEMBIX (DU3NUECKUX
SIBJICHUSX
pa3pabarpiBaTh IUTAH pEIICHHS MPOOJIEMBbI ¢ YYETOM aHaIM3a HMEIOLIUXCS
MaTepHUaJbHbIX U HEMaTepUAIbHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JEATEIBbHOCTb, OIEHUBAaTh COOTBETCTBHE pE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKU TOCJIEACTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCJIOBHUSX PEaJbHOTO, BUPTYyAIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBare/ibcKue 1eiCTBUA.
BJIAJIETh HAyYHOM TEPMUHOJIOTHEH, KJIIOUEBBIMU TMOHATHSIMU UM METOJIaMH
buznueckoil HayKu;



BIIQJICTh HABBIKAMH YYEOHO-UCCIIEOBATEIbCKONM M TPOEKTHOW NEATeTLHOCTH B
o0nacTu PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEIILHOMY TTOMCKY METOIOB
pemeHus 3amad  (PU3WYECKOTO COJACPKAHUSA, NPUMEHEHHUIO Pa3IUYHBIX METOJIOB
TIO3HAHWS,;

BJAQJIETh BUJAAMH JCSATCIBHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHHUA, €ro
WHTEPIpPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IUYHBIX YICOHBIX CUTYAIUSAX, B
TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MMPOCKTOB B 00J1aCTH (DHU3UKU;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H U aKTYaIHM3UPOBATh 33]1a9y, BBIIBUTATh
THIOTE3Y €€ peleHHsI, HAXOUTh apTyMEHTHI /ISl TOKa3aTeIbCTBA CBOUX YTBEP)KIICHUH,
3a/1aBaTh MapaMeTPhl U KPUTSPUH PEIICHUS;

aHAJIM3WPOBATh TIOJYUYCHHBIE B XOJIC PEIICHHs 3aa4d pPe3yIbTaThl, KPUTUUECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

cTaBUTb ©  GOpMYJIHpPOBATh COOCTBEHHbIE 3alaud B  00pa3oBaTesbHOMN
JEeSITEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

yMETh TIEPCHOCHTHh 3HAHUS TI0 (QU3MKE B  TPAKTHIECKYI0  00JacTh
KU3HEICATCITLHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs: HHPopMamu (HUINIECKOTO COACpKaHUS U3
HMCTOYHUKOB PpAa3HBIX THUIOB, CAMOCTOSITEILHO OCYIIECTBIATh IOUCK, aHAJU3,
CUCTEMATH3AIMI0 ¥ HWHTEPHpeTanuio HHGOPMAIMK Pa3IUYHBIX BUIAOB HU (opm
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B
pEIICHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U  OPraHM3AIlMOHHBIX 3a/lad C
coOnofeHueM TpeOOBaHWN  APrOHOMHUKH, TEXHUKHM OE€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHs, TMPaBOBbIX M OTUYECKHX HOPM, HOPM HWHGOPMAIMOHHON
0e30I1aCHOCTH;

CO371aBaTh TEKCThI (DU3UYECKOTO COAEPKAHMs B PA3IMYHbIX (popmaTax ¢ ydETom
Ha3HauYeHUsT WHQPOPMAIUM U 1IEJIEBOM ayIUTOPHUH, BBIOMpas ONTHUMAIBbHYIO (GopMy
MIPEICTABJICHHS ¥ BU3YaTH3allUH.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:
OCYIIECTBISATH OOIIEHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(MDIUKTHBIX CUTYalMi U CMSTYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;



IIOHUMAaTh M WCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOM W WHIWBUIAYAIbHOU
paboThI;

BBIOMPATHh TEMATHUKY U METOJbI COBMECTHBIX JCHCTBUHN C yIETOM OOITUX HHTEPECOB
Y BO3MOKHOCTEM Ka)KJ0TO YieHa KOJUIEKTHBA;

IPUHUMATH LETU COBMECTHOU JIESITENBHOCTH, OPTaHU30BBIBATh U KOOPJAUHHUPOBATH
JNEUCTBUS MO €€ TOCTUKEHHUIO: COCTABJIATH IIJIaH AEUCTBUN, PACIIPEACIIATH POIU C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa W KaXKJIOr0 YYaCTHHMKAa KOMAaHIbl B OOIIMIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLEHHUBaTh MWIAEU C IIO3UIMM HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETUUECKOE MTOBEJACHUE B PA3JUYHBIX CUTYaLUSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIBHO OCYIIECTBIISATh T0O3HABATENBHYIO J€ATEIHOCTh B 00J1aCTH (QU3UKU
Y aCTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331aUH;
CaMOCTOSITEJIBHO COCTABJIATH IUUIAH PEIICHHS] PACUETHBIX M KAYECTBEHHBIX 3a7ad4,
IJIaH BBINOJHEHUST NPaKTUYECKOM pabOoThl € YYETOM HUMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEAIOUTEHUH;
JaBaTh OLICHKY HOBBIM CUTYaLUsIM;
paciupsTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTb ~ OCO3HAaHHBIM  BBIOOP, AapryMeHTUpOBaThb €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 3a PELICHHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CrocoO0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IPYIUIIMKA B 001acTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pA30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:
NaBaTh OLIEHKY HOBBIM CHUTYyalWsM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;
BJa/IeTh HABBIKAMM IO3HABATENIbHOM peQIieKCHMM KaK OCO3HAHMS COBEpIIaeMbIX
JEUCTBUM U MBICIIUTEIIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIOJIb30BaTh MPUEMBI pedIeKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa BEPHOIO
peleHus;
YMETh OLIECHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHBbI M AapryMEHTBl JPYIMX IIpM aHAJIU3€ pPE3YJbTATOB
NEATENIbHOCTH;
OPUHUMATh ce0sl, MIOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;



NPUHUMATh MOTHBBI M aApPryMEHTBl JPYIrMX [pPU aHAIN3E PE3YJIbTATOB
JIeSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIIUOKH.

B mpouecce n0oCTHKEHUS JMYHOCTHBIX PE3YJITATOB OCBOEHHUSI MPOTPAMMBI 10
(bu3uKe 15 yPOBHS CPEITHETO 00IIET0 00pa30BaHUs Y 00yUarOITUXCSl COBEPIIICHCTBYETCS
AMOITMOHAIBHBIN MHTEIJIEKT, TIPEAOJIararommii chopMUpOBaHHOCTD:

CaMOCO3HAHHS, BKIIOYAIOMIETO CIOCOOHOCTH ITOHMMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIlPaBJICHUs Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU chephl, OBITH
yBEpPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUSA, BKJIOYAIOIMIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJCHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLIMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIlMM, BKJIIOYAKOMIECA CTPEMIICHHUE K JIOCTHKCHUIO LEIH U
yCIIEXYy, OINTHUMH3M, HWHULIHUATUBHOCTb, YMEHHE JICUCTBOBaTh MCXOJs U3 CBOHUX
BO3MOKHOCTEH;

SMIMATHUH, BKJIIOYAIOMIEH CMOCOOHOCTh MOHHMMATh AMOIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKNUBAHUIO;

COITMAJILHBIX HAaBBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh BBICTPAaMBaTh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TPOSBIISATH HHTEPEC U pa3peiiaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 10 kyacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

JE€MOHCTPUPOBaTh Ha MpHUMeEpax pojib U MeCTO (U3MKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIOICH;

YUUTBHIBaTh TPaHUIBl NPUMEHEHUS  HM3YyUYEHHBIX  (U3NYECKUX  MOJEJei:
MaTepuajgbHas TOYKa, MHEpLMaJbHAs cHCcTeMa OTCYETa, abCONIOTHO TBEPIOE TEIO,
WJICAUIbHBIA Ta3, MOJEIU CTPOCHUS Ta30B, XUJIKOCTEU W TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUH 3apsij NPy PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKHUE SABJICHUS (MPOLIECChl) M OOBSACHATH MX HA OCHOBE
3aKOHOB MEXAaHHUKH, MOJEKYISPHO-KUHETUYECKOM TEOPUM CTPOEHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEMHOE [IBH)KEHHE,
CBOOOJIHOE TAaJIEHUE TeJl, TBUKEHUE MO OKPYXHOCTH, MHEPLIMs, B3aUMOJICUCTBUE Te,
muddy3usi, OpOYHOBCKOE JIBUKEHUE, CTPOCHHE JKUJKOCTEH U TBEPIBIX TEJ, U3BMEHEHUE
o0bEéMa Ten mNpu HarpeBaHuWW (OXJAXKIECHHWM), TEIUIOBOE paBHOBECHE, HUCIHApEHHE,
KOHJIEHCalUs, TUIABJICHUE, KPUCTAJUIN3aLusl, KHIIEHUE, BIAXKHOCTh BO3/yXa, IOBBILIEHUE



JaBJICHUA Ta3a MpU €ro HarpeBaHUH B 3aKPBITOM COCY/E, CBSI3b MEXIY MapaMeTpaMu
COCTOSIHUSI Ta3a B M30MPOLIeccax, AEKTPU3alus TN, B3aUMOACHCTBHE 3aps/IOB;

OMUCHIBATh MEXAHMUYECKOE JBIKCHHE, HCIONb3ys (PU3NUYECKHEe BEITUYUHBI:
KOOpJIMHATA, MyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMITYJIbC
Tena, KUHETUYEeCKas »HHEprus, MOTeHIMalbHAs DSHEpPrusi, MeXaHuuyeckas padora,
MEXaHMYeCKash MOIIHOCTh; TPU OMUCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKHI CMBICI
UCIIOJIb3YEMBIX BEIUYMH, HMX OOO3HAYCHUs] W EOUHHIIBI, HAXOAUTh (OPMYIIBI,
CBS3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU;

OMKCHIBATH U3yUYEHHBIE TEIIJIOBBIE CBOMCTBA TE U TEIUIOBBIC SIBJICHUS, UCIONB3YS
¢u3MYecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TEMIIepaTypa, CpeIHssl KUHETHUECKasi SHEPTrust
Xa0THYECKOTO JIBIDKEHUSI MOJIEKYJ, CpEIHEKBaJIpaTHUYHasi CKOPOCTh  MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Kod3(Q(UIHEHT MOIe3HOrOo
JIEHUCTBUS TEILJIOBOTO JIBUTATENs; MPU OMMCAHWM MPABWIBHO TPAKTOBATh (HHU3UUECKUUN
CMBICIT MCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W €IUHMIIbI, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIHUNHAM;

ONHCHIBATh HM3yYEHHBIC AIIEKTPUUYECKHE CBOWCTBA BEIIECTBA U DIIEKTPUUECCKHE
ABIEeHUST (MIPOIECCHI), HMCTOIB3Ys (U3MUECKUE BEIWYMHBL: DICKTPUUYECKUN 3apsi,
AJIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD MO, OTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; MIPU
OMHMCAHUM TMPABUIBHO TPAKTOBaTh (M3MUECKUN CMBICI HCIOJIb3YeMbIX BEIMYMH, WX
0003HAYECHUS W €IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO
BEJIMYUHY C JPYTUMH BETUIHMHAMU;

aHAJIM3UPOBATh (PU3MUECKUE TPOLIECCH U SIBJICHUS, UCTIOIb3Ysl (PU3NUECKHE 3aKOHBI
W TOpUHIMUIBL: 3akoH BcemupHoro tsarorenms, |, Il m Il 3akonbr HproTroHa, 3akoH
COXPAHEHUS MEXaHWYECKOW DSHEpPruM, 3aKOH COXPAHEHHs UMIYJbCa, MPHUHIINII
CYNEpHO3UIMA CWJI, TPUHLHUI PABHOMPABUS HWHEPIHMATBHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KUHETHUECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, Ta30BHIE 3aKOHBI, CBS3b
CpelHe KWHETUYECKOW SHEPrHH TEIUIOBOTO JBIXKCHHS MOJIEKYN € aOCOIIOTHOMN
TEMIIEPAaTypol, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsiga, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BBIPAKEHHUE U YCIIOBUS (TPAHMILIbI, 00JACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIEC TPWHIUIBI JACHCTBHUS MAIIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paznuyarh YCJIOBUS HX OE€30MacHOr0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HH,

BBITIOJTHATH YKCIIEPUMEHTHI TI0 HCCIEAOBAHUIO0 (PU3NICCKUX SBICHHUN W TPOIIECCOB
C WCIOJIb30BaHHWEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUH, MpH ATOM (OpPMYyIUPOBATH
npoOsiemy/3agady W THIOTE3y YYeOHOro OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPeJIOKEHHOT0 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;



OCYIIECTBJISTh MPSMbIE U KOCBEHHBIC H3MEPEHUST (PU3NYECKUX BEINYUH, TIPU ITOM
BBIOMPATh ONTUMAJBHBIA CIOCO0 WM3MEPEHHS W WCIIOIh30BAaTh W3BECTHBIE METOJIBI
OLICHKH MOTPEITHOCTEN U3MEPEHU;

UCCJIeI0BATh 3aBUCUMOCTU MEXIY (PU3NYECKUMH BETUYMHAMU C UCTIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAThI
MOJIyY€HHOW 3aBHUCUMOCTH (DPU3MYECKUX BEJIMYMH B BUE TaOMUIl U rpadukoB, nenath
BBIBO/JIBI 10 PE3YyJIbTATAM MCCIIEIOBAHNS;

coOJI01aTh MpaBuiia 6€30MacHOro TPY/la MpU MPOBEICHUN UCCIIEIOBAHUN B paMKaX
y4eOHOTO JKCHEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHON NEATETbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1a00paTOPHOTO 000pYAOBAHMUS;

pemiaTh pacy€THBIC 33Jla4d C SBHO 3a/IaHHOM (PU3HYECKOW MOJEIBIO, UCIIONb3Ys
¢dbu3nueckue 3aKOHbI W TPUHIUIBI, HA OCHOBE aHallM3a YCIOBUA 3a/ladydl BBIOMPATH
(U3UYECKYIO MOJIETh, BBIICIATh PU3NUYECKUE BETUYMHBI U (POPMYIIbI, HEOOXOIUMBIE JIJIS
€€ peuieHusi, NMPOBOJUTh PACUYETHI U OLUECHUBATH PEAIIBHOCTH IOJIYUYEHHOI'O 3HAYECHMUS
(bu3nyeCKO BETUUYUHBI,

pemarh Ka4eCTBEHHBIC 3aJadyM: BBICTPAUBATH JIOTUYECKH HENPOTHBOPEUYHUBYIO
LETIOYKY pACCYKICHHM C ONOpOM HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nUecKue IBICHUS;

UCIIOJIb30BaTh NPH PEUICHUU Y4YeOHBIX 3aJlad COBPEMEHHbIE HWH(OpPMAIMOHHBIC
TEXHOJIOTUU [UJI1 TOWCKA, CTPYKTYPHUPOBAHUSA, HHTEPIPETALMU W MPEACTABICHUS
y4eOHOM U HAyYHO-TIOMYJISIPHOU MH(POPMALIMH, TIOJTYYEHHON U3 Pa3JIMYHBIX HCTOYHUKOB,
KPUTUYECKH aHATIM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOMIEr0 MUPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KWU3HMU IS
oOecrieueHrss 0€30MACHOCTH TMpU OOpalieHud ¢ NpudopaMu €W TEXHUUYECKUMHU
yCTpOMCTBaMM, JJIsi COXpPAHEHHsI 3/I0pPOBbS U COOJIIOJCHUS HOPM HKOJIOTMYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IpyMIe C BHIMOIHEHUEM PA3IUUYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh
paboTy Trpynmbl, paLMOHAIBHO paclHpedessTh O0S3aHHOCTH U  IUIAaHUPOBATH
JNEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAlMAX, aICKBATHO OLICHUBATH BKJIAJ KaXIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHUE paCCMATPUBAEMOM MTPOOIEMBI.

K xonmy oOydenus B 11 kjacce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TPUMEpPAX poJib U MecTo GU3NKM B (opMUpOBaHUHU
COBPEMEHHOW HAyYHOW KApTUHBI MHUpPA, B pAa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTUHA, B NPAKTUYECKOM IEITEIBHOCTH JIOJEH, LEJIOCTHOCTh M €IMHCTBO
(bu3nYecKol KapTHUHBI MUPA;



YUUTHIBaTh TPAHULIBI TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIENCH: TOUCUHBIN
ANEKTPUYECKUI 3apsij, Jy4 CBETA, TOUYEUHbI UCTOYHUK CBETA, AEpPHAsl MOJEIb aTOMAa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MPH PEeIIeHnU (PU3NIECKUX 3a/1a4;

pacno3HaBath (PU3WYECKHUE SABJICHUS (IPOLIECChl) M OOBSACHATH WX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKM W KBAaHTOBOM (DU3UKU: 3JIEKTpUUECKas IMPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aMMOJCICTBUE
MarHuTOB, EKTPOMAarHUTHAs UHAYKIMS, JEHCTBUE MAarHUTHOIO TOJIS HA TPOBOJHUK C
TOKOM M JIBHXKYIIUICS 3apsij, JI€KTPOMArHUTHbIE KOJIeOaHUsI M BOJIHBI, IPSIMOJIMHEMHOE
pacnpocTpaHEHUE CBETa, OTPaKEHUE, MpeJoMiIeHHe, MHTephepeHIus, AUPpaKIus U
noJisipu3alusl CBeTa, Jaucrepcusi cBera, (orolrnekrpuueckuit rdpdexr (pororddekr),
CBETOBOE JaBJEHUE, BO3HWKHOBEHHE JIMHEMYAaTOro CHEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJuOaKTUBHOCTB;

ONUCHIBATh M3YyYEHHBIE CBOMCTBA BeEIIECTBA (RJIIEKTPUUYECKHE, MarHUTHBIE,
ONTHYECKHE, DIEKTPUUYECKYI0 IPOBOJMMOCTD PA3IMUYHBIX CPEA) U IJIEKTPOMATHUTHBIE
ABJICHHSI (MPOLECCHI), UCTIONB3Ys (PU3UUECKUE BEIMUUHBI: JJIEKTPUUYECKHUM 3apsij, cuiia
TOKa, DJJEKTPUYECKOE HAMNPSIKEHUE, JJIEKTPUUYECKOE COINPOTHUBIICHHE, Pa3HOCTh
MOTEHIUAJIOB, JIEKTPOABUKYILAS CHIIA, pad0Ta TOKA, HHAYKIIMS MarHUTHOTO TOJIs, CUJjla
Awmrnepa, cwia JlopeHna, HMHIYKTUBHOCTb KAaTyIIKH, 3HEPrUS 3JIEKTPUYECKOIO U
MarHMTHOTO TOJIEH, IEPUOJT U YacTOTa KosueOaHuil B KoieOaTeIbHOM KOHTYpE, 3apsal U
CHUJa TOKa B MPOLECCEe TapMOHMYECKUX 3JIEKTPOMATHUTHBIX KoJeOaHui, (hOKycHOe
pacCTOSIHUE W ONTUYECKas CHJIa JIMH3blL, [PU ONUCAHUU MPABUIBHO TPAKTOBATh
(bu3nyecKnil CMBICI UCHOJB3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIIbI, YKA3bIBATh
(bopMyIibl, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUUHY C JPYTMMH BETUUMHAMU;

OIUCHIBATh U3YUYEHHbIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONb3Ys (HU3HMUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTa CBETA, SHEPI U
1 UMIYJbC (OTOHA, IEPHUOJ] OTypacnaa, SHEPTUs CBSI3U ATOMHBIX SJIEP, TPU OMUCAHUU
MPABWJIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCTIOIb3YEMbIX BETMUHH, UX 0003HAUEHUS U
€IMHHULIbI, yKa3blBaThb (DOPMYJbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIUUYHMHY C
IPYTUMU BETMYMHAMM, BBIYUCIISATH 3HaYeHUE (PU3MUECKON BEJIMYUHBI;

aHAIN3UPOBATh (PU3NYECKHUE TPOLIECCHI U SIBJICHUS, UCHOIb3Ys (PU3UUECKUE 3aKOHBI
Y NPUHUUIBL: 3aK0H OMa, 3aKOHBI MOCJEI0BATENBLHOTO U MAPAIETbHOTO COEAMHEHUS
MIPOBOJTHUKOB, 3akOoH Jlxoyis—JIeHna, 3aKOH JJEKTPOMAarHMTHOW WHAYKLWH, 3aKOH
MPSAMOJIMHEMHOIO PAaCIpPOCTPAHEHHSI CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
MpEJIOMJIEHUSI CBETa, ypaBHEHUE OWHINTeHHa ais GoToddexra, 3aKOH COXpaHEHUSs
SHEPIUU, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPAHEHHUS AIIEKTPUUECKOro 3apsna,
3aKOH COXpPaHEHHUsI MaCCOBOI'0 YUCIIA, TOCTYNAaThl bopa, 3aKOH palnoakTHBHOTO pacnaja,
Opy OSTOM pa3jnyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BBIpAYKEHHUE U YCIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH;



OTIpE/EIATh HAMpaBJIEHWE BEKTOpa MHAYKLIHWKM MarHUTHOTO IOJIA MPOBOJHHUKA C
TOKOM, cuJIbl Amniepa u cuiibl Jlopenna;

CTPOUTHh M OIHUCHIBATh M300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJIHATD KCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UYECKUX SBJICHUN U MPOLIECCOB
C HCIOJIb30BAHHMEM TMPSMBIX M KOCBEHHBIX H3MEpPEHHUH: MpU 3TOM (OPMYIHPOBATH
npoOjemy/3agady W THIOTE3y YYeOHOTO JKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
PEIJI0KEHHOT0 000PY/I0BaHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYUIECTBJISATH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETUYUH, TIPU ITOM
BBIOMpATh ONTUMAJIBHBIM CHOCO0 HW3MEPEeHHs] M HUCIOJIb30BaTh H3BECTHBIE METO/IbI
OLICHKH MOTPELIHOCTEN U3MEPEHN;

MCCJIEIOBaTh 3aBUCHUMOCTH (PU3UYECKUX BEJIUYUH C HCIOJIH30BAHUEM MPSIMBIX
U3MEpPEHUIl: TpU OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCUPOBATh peE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJAE TaOIMIl M IpadUKOB, J€1aTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIICIOBAHUS;

co0IroAaTh MpaBmiia 0€30MacHOT0 TPYy/Aa MPHY MPOBEACHNUN HCCIEA0BAHNN B paMKax
y4eOHOTO IKCIEPUMEHTa, y4eOHO-HUCCIEeOBATEIbCKON U MPOCKTHOU NEATEIHHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJAOOpaTOPHOro 000pyA0BaHNUS;

pemarh pacy€THBIE 3a/1a4dl C SIBHO 33/J1aHHOM (PU3MUECKON MOJEINbIO0, UCIOJB3YS
¢dbu3nyeckue 3aKOHbI W TPUHIUIBI, HA OCHOBE aHAlM3a YCIOBUA 3a/laddl BBIOMPATH
(U3UYECKYIO MOJIENb, BBIACIATh PU3NYECKUE BETUUUHBI U OPMYJIIbI, HEOOXOAUMBIE JIsI
e peleHusi, IPOBOJAUTh PacyEThl U OLEHUBATh PEAJBHOCTH IMOIYYEHHOI'O 3HAYCHMS
(hU3UIECKOM BEITUYMHBI,

pelath KayecTBEHHbIE 3aJaud: BBICTpAaUBaTh JIOTUYECKH HENPOTHBOPEUUBYIO
[EMOYKY PACCY)XKIEHHH C OMOpoil Ha W3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(duznyeckue sSBJICHUS;

UCIOJb30BaTh MpPU PELIEHUH Y4YEOHBIX 3aJad COBPEMEHHbIE MH()OpPMAIMOHHBIE
TEXHOJIOTMHM [JIsl TIOMCKA, CTPYKTYpUPOBAHUS, HHTEPIIPETAIMU M TPEJCTaBICHUS
y4eOHOI 1 HAyYHO-TIOMYJISIPHON H(OPMALIKH, TOTYIeHHOHN U3 pa3TnYHBIX HICTOYHHUKOB,
KPUTHUYECKH aHAJIN3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

OOBSICHATh MPUHIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHON KU3HU;

NPUBOIUTH MPHUMEPHl BKIAAa POCCHICKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B MOBCEJIHEBHOM >KU3HU IS
oOecrieueHrss 0€30MACHOCTH TPU OOpaIieHuu ¢ MNpudOpaMud U TEXHUYECKUMHU
yCTpOMCTBaMH, HJIsi COXpPAHEHHsI 3/I0pPOBbS MU COOJIIONCHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEN CpelIe;



paboTaTh B TPYMIIE C BHIMOTHEHUEM PA3TUYHBIX COMMAIBHBIX POJICH, TUTAHUPOBATH
paboTy Tpymmbl, pAMOHAIBLHO pACHpEeNeNiaTh OOSI3aHHOCTH W IUIAHUPOBATh
NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSX, aJIcKBaTHO OLICHUBATh BKJIAJ KaXKI0TO U3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaeMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos JJIeKTPOHHbIE
HauMenoBanue Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
Kounrpoa Ipakruyec  (UudpoBbIie) .
Ne ni/m pa3aesioB U TeM y4yeToM padouell NporpaMmbl
Bcero = bHBIE KHe o0pa3oBare/ibHbIE
NMpoOrpamMmbl BOCIIMTAHUS
padoThbI padoTsI pecypcbl
Paznen 1. DU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
DOopMUPOBAHUE MOJOKUTETLHOU
MoOTHUBalMU K 00yueHuto. Co3nanue
MO3UTHUBHOTO SMOIIMOHAIBHOTO
OTHOIIEHUSA K YPOKY U K Y4COHOMY
npeamery. @opMupoBaHue
®dusuka 1 METOBI bubmuoreka [JOK .
1.1 2 0 0 KOMMYHUKATUBHON KOMIIETEHIINH,
Hay4HOI'0 IMO3HaHUs https://m.edsoo0.ru/7f41bf72
HOTPEOHOCTH B MPUOOPETEHUN HOBBIX
3HaHUH Yepe3 COTPYIHUYECTBO,
HaIpaBJIE€HHOE Ha TOTOBHOCTh BECTH
COBMECTHYIO JESATENbHOCTh B MHTEPECAX
TPaKJIaHCKOTO 00IIecTBa
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
Pa3BuBaTh MHTEPEC K U3YUEHUIO TEMBI U
MOTHBHUPOBATH KEJITAHUE PUMEHSITh
MPUOOPETEHHBIE YMEHHSI U HABBIKH.
bu6mmoreka [JOK
2.1 Kunematuka 5 0 Hcnonb30BaHue pa3HbIX CIOCOOOB

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

OIICHUBAHUS JUIST TOJOKUTETBHOTO
BO3JICUCTBUS HA OOYJArONTUXCS U B TUTAHE
ycIiexa U B clly4yae Heyzad.



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

2.2

JnHamuka

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Pacnio3naBanue Gu3NYECKUX SBICHUH B
y4eOHBIX OIBITAX U OKPYKAIOIICH JKU3HU:
WHEPIIUS, B3aUMOJICUCTBUE Te. AHAIN3
(hU3UYIECKUX TPOIIECCOB U SIBJICHUN C
HCII0JIb30BaHUEM 3aKOHOB U TIPUHITUIIOB.
Pemas 3amaun Ha 3akousl HeroToHA
pa3BUBATh CIIOCOOHOCTH OIICHUBATH
CUTYAIUIO U IPUHUMATh OCO3HAHHBIE
pelieHus, OpUEHTUPYSICh HAa MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM
YHClie B ACITEIbHOCTH YUEHOTO

2.3

3aKOHBI COXPAHEHHUS
B MEXaHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

JlesiTenbHOCTD, HAIIpaBJIEHHAs Ha
c(hOPMUPOBAHHOCTH POCCHICKON
IpaXX1aHCKOW UAEHTUYHOCTH, Ha
JOCTUKEHHS] POCCUMCKHUX yYEHBIX B
obyacTu (PU3UKKA U TEXHUKH. AHAIIN3
(U3NYECKUX MPOLIECCOB U SIBIECHUI ¢
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEpruH, 3aKOHA
coxpaHeHus umiryibca. OObICHEHHE
OCHOBHBIX IPUHIUIIOB JICHCTBHS U
MPAKTHYECKOTO TIPUMEHEHUS
TEXHUUYECKUX YCTPOICTB, TAKHX KaK:
BOZOMET, KOIIEP, IPYKUHHBII UCTOJIET.
Hcnonp3oBanne npu MOArOTOBKE
COOOIIEHNH O IPUMEHEHUH 3aKOHOB
MEXaHUKU COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHIA IS
MOMCKA, CTPYKTYPUPOBAHMS,
MHTEpIpETaINH U MIPEICTaBICHUS



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

nHpOpMaINY, KPUTHIECKUH aHAIN3
noJiy4aeMoil uHopmaruu

Hroro mo pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA

U TEPMOJANHAMMUKA

OCHOBBI
MOJIEKYIIIPHO-
31 P

KUHETUYECKOM
TEOPUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

®opMHUpOBaHUE KOMMYHHUKATUBHBIX
Ka4yeCTB JIMYHOCTH (COTPYIHUYECTBO,
YMEHHE BBICITYIIATh COOECETHIKA U
BBICKA3aTh CBOIO TOUKY 3PEHUS).
Coznanue Ha ypoke atMochepsl
coTpyaHudectBa. Bocnutanue
TBOPYECKOM TUYHOCTHU: (OPMUPOBAHKE
YMEHHsSI HAXOJIUTh HECKOIBKO CIIOCOO0B
pelIeHus 3a/1a4 Pa3IUYHOTO YPOBHS
ci0xHOCTH. OleHKa a0COMIOTHBIX U
OTHOCHTEIJIBHBIX TTOTPEITHOCTEH
M3MEPEeHNH (PU3NIECKUX BEITHUYMH.
OObsicHEHNE OCHOBHBIX MPUHLIUIIOB
NeiicTBUi TepMoMeTpa U GapoMeTpa U
yCIOBUH X O€30MaCHOTO MCIIOJIB30BaHMS
B IIOBCEIHEBHOM *U13HU. PaciozHaBaHue
(U3NYECKUX SIBICHUH B yUE€OHBIX OIBITAX
U OKpYKaroIen xXu3Hu: 1udpdysus,
OpoyHOBCKO€ JBI>KeHHE. PaboTa B
rpymIax Mpy IUIaHUPOBAHHH,
MPOBEICHUH W UHTEPIPETAINN
pe3yabTaTOB ONBITOB U aHAJIN3E
JIOTIOJTHUTEIbHBIX UICTOYHUKOB
nH(pOpMaIMU IO TEME



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

OOBbsicHeHHE PUHIIUIIOB JICHCTBUS U
ycIIoBUi 6€3011aCHOTO MCIIOJIb30BAHUS B
IIOBCETHEBHOM KU3HU JIBUTATENS
BHYTPEHHETO CropaHusi, ObITOBOTO

3.9 OCHOBBI 10 bu6mmoreka [{OK XOJIOMUIIbHUKA, KOHAUIIHOHEPA.
' TEPMOJUHAMUKHI https://m.edsoo.ru/7f41bf72 Onucanue CBONUCTB TEI U TEIIOBLIX
SIBJICHUY C MCIIOJIb30BaHUEM (DU3UUECKHX
Benu4uH. Pabora B rpymmnax npu aHanuse
JIOIIOJHUTEIBHBIX HCTOYHUKOB
nH(pOpMAIMU TIO TEME
Ncnonb3oBanne nHGOPMAITMOHHBIX
TEXHOJOTHH IS TIOMCKA,
ArperatHbie CTPYKTYPUPOBaHUS, HHTEPIIPETALIUU U
33 COCTOSIHUSI 5 bubmmoreka [JOK HpeICTaBIeHNs UHPOPMALUK ITPU
' BentectBa. Pa3oBbIe https://m.edsoo.ru/7f41bf72 MOATOTOBKE COOOIIEHU O TIPUMEHECHUHN
TIePEXOIbI 3aKOHOB MOJICKYJIApHOU (pU3MKu 1
TEPMOJIMHAMHUKHU B TEXHUKE U
TEXHOJIOTHAX
Hroro no pazaeny 24
Paznen 4. JIEKTPOJIUHAMMUKA
®opMHUPOBATH CO3HATEITHLHOE OTHOIIICHUE
K HETMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTIEIIHOM NMpodeccHoHaIbHOM
bubnuorexa [JOK 1 OOIIIECTBEHHOM JIeATEeIHHOCTH.
4.1 DnexTpocTaThKa 10

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

[Toka3sIBaTh MPAKTUYECKYIO 3HAUMMOCTh
3HAaHUW Yepe3 pelIeHue 3a/1a4.
®opMUPOBaHHE KOMMYHUKATHUBHBIX
Ka4eCTB JIMYHOCTH (COTPYAHUIECTRBO,



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

YMEHHE BBICITYIIATh COOECETHIKA U
BBICKA3aTh CBOIO TOYKY 3PCHHSI

dopMUpOBaTH HABBIKK KPUTUYECKOTO
MBIIIJICHUS, aHaIN3a U CUHTEe3a. Y METh
JIlaBaTh Pa3BEPHYTHIN OTBET HA BOIPOC,
y4acTBOBAaTh B OOCYKICHUU U
(dhopmynupoBaTh CBOE MHEHHUE, Pa3BUBATh
YMEHUS OCYIIECTBIISATh CUCTEMATH3AIHIO

ITocrostHHBIIH uHpopmanuu 1o Teme. [TokaspBaTh
4 JIEKTPUUYECKUI TOK. 12 bubnuorexa [IOK MPAKTUYECKYIO 3HAUUMOCTb 3HAHUI
Toxku B paznu4HbIX https://m.edsoo.ru/7f41bf72 yepes pPeLICHUE 3a/1a4, HAIIPaBJICHHYIO Ha
cpenax TOTOBHOCTb M CIIOCOOHOCTD K
camMo00pa3oBaHHIO U 00pPa30BaHUIO B
o0macTi PU3MKKN HA TPOTSHKECHUN KU3HH.
dopMHUpOBaHUE KOMMYHUKATUBHBIX
Ka4yecTB JINYHOCTH (COTPYIHUYECTBO,
YMEHHE BBICIIYIIATh COOECETHNKA U
BBICKA3aTh CBOIO TOUKY 3PEHUS).
Hroro no pazaeny 22
I'0TOBHOCTB M CITOCOOHOCTH K
00pa30BaHMIO U caMOOOPa30BaHUIO B
PesepBHOe Bpems 2
obnacTu (GU3UKU MPU CAMOCTOATEIIHLHOM
pelIeHnn 3a1a4
OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HauMenoBanue Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
Koutpo IMpakTu (undposbie) .
Nen/m = pa3znesioB U TeM yueToM padoyel MporpaMmbl
Bcero  abHbIE YyecKue oOpa3oBaTe/IbHbIE
NpOrpamMmbl BOCHUTAHUS
padoThbI padoTbI pecypchl
Paznen 1. JIEKTPOANHAMUKA
PaccmaTpuBath onbIThl DpcTena u Ammepa,
MaruautHoe nosie. HaIpaBJieHHbIC HA HHTEPEC K Pa3TUnIHBIM
bubmuorexa [JOK .
1.1 DneKTpoMarHuTHas 11 1 3 chepam npodeccHoHATbHON AeATETBbHOCTH,
https://m.edsoo.ru/7f41c97c . .
WHTYKITHS B TOM YHCIIC CBSI3aHHOU ¢ (pU3UKOI 1
TEXHHUKOM.
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
[TpuBoUTE MpUMEpPHI KOIEOATENBHBIX
JBUKEHH, HAIIpaBlIeHHbIE HA CTIOCOOHOCTH
Mexanuyeckue u
bubnmnoreka [JOK OLICHUBATh CUTYAIIUIO, HA 3CTETHYECKOE
2.1 AJEKTPOMAarHUTHBIE 9 0 1
https://m.edsoo.ru/7f41c97c OTHOILIEHUE K MUY, BKIIFOUasl ICTETUKY
Kose0aHus
Hay4YHOT'O TBOPYECTBA, TPUCYIIETO
¢u3nueckoil Hayke.
PaGora ¢ TekcToM (hu3HuecKoro
CoJIep>KaHusl, HapaBJIeHHAas Ha IEHHOCTHOE
OTHOIIIEHUE K IOCTHXKCHHSIM POCCUUCKUX
Mexanndeckue u
bubmuorexa [JOK YYEHBIX B 0071aCTH QU3UKU U TEXHUKH.
2.2 AJIEKTPOMArHUTHBIE 5 1 0
https://m.edsoo.ru/7f41c97c [IpuBOIMTE IPUMEPHI BUJIOB PATHOCBSI3U U
BOJTHBI

CUCTEM IIEpEaavn TCICBUACHUAA. Pemate
3ala4U Ha OIMPCACIICHUC OCHOBHBIX
(1)I/I3I/I‘{eCKI/IX BCJIMYUH, XapaKTCPUIYIOIIUX



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

ANIEKTPOMArHUTHBIC KOJIeOAHUS U BOJHBI,
TpaHcHOpMaTOPBHIL.

2.3

Onruka

Uroro no pazaeny

10

24

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

BremoaaaTs 3alaHuys, HAlIPpaBJICHHBIC Ha
OCO3HaHUE LIEHHOCTH HAYYHOU
JeSATEIbHOCTH.

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIIEIUAIbHOM

®opmMupoBaTh MUPOBO33PEHHE,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs puznueckort Hayku. OOCYXKIaTh

3.1 TEOPUH 4 bubmmorexa LHOK TPYIHOCTH, BO3HUKAIOLIUE IIPH
https://m.edsoo.ru/7f41c97c ’
OTHOCHTEIIEHOCTH pacrpoCcTpaHEeHUH PUHIIHIIA
OTHOCHTEJIBHOCTH Ha AJIEKTPOMArHUTHBIE
SIBIICHUS
Hroro nio pazaeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

41

ONeMeHThl KBAaHTOBOM
OIITUKH

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

DopMUPOBAHKE MOJIOKUATEITBHON
MOTHUBaIMH K oOydennto. Co3nanue
MTO3UTUBHOTO SMOIIMOHAJILHOTO OTHOLICHUS
K YPOKY U K Y4eOHOMY ITpEeIMETY.
dopMHUpOBaHNE KOMMYHUKAaTUBHON
KOMIIETEHIMH, TOTPEOHOCTH B
pUOOpETEeHUH HOBBIX 3HaHUH uepes
corpyaHuuectso. opMupoBaHue
LIEHHOCTHOT'O OTHOILIEHUS K, JOCTH)KEHUAM
POCCHICKHX YUEHBIX B 007aCTH (PU3HKHU U
TEXHHUKE



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

4.2 Crtpoenue aToma

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

JlazepHO€ U3Iy4EHHE U €T0 UCIO0Ib30BaAHHUE
B HayKe, TEXHUKE U OBITY B JTIOCTHKEHUSAX
POCCHUNCKHX yYEHBIX

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

OO0cyxnath: SBICHUS €CTECTBEHHOU U
HWCKYCCTBEHHOM PaJMOaKTUBHOCTH, YCIOBUE
IIPOTEKAHUS YIIPABJISIEMON LIETTHOU AIEPHOU
peaKIUu, UCTIOJIb3Ys TOHATHE KPUTUUECKOM
MacChl, YKOJIOTHYECKHE TTPOOIIEMBI,
CBSI3aHHBIE C UCITOJIb30BAaHUEM aTOMHBIX
3JIEKTPOCTAHIMHN, TPUMEHEHUE
PaarOaKTUBHBIX U30TOMNOB, HCTOYHUKH
€CTECTBCHHOT'O PAIUAIMOHHOTO ()OHA, MEPHI
MIPEIOCTOPOIKHOCTH TIPH paboTe ¢
paroaKTUBHBIMU BemecTBaMu. OOBICHATH
OHMOJIOrNYecKoe IeWCTBUE HOHU3UPYIOIIETO
W3JIy4€HUS], UCIIOJIb3Ysl IIOHSTHS
TIOTJIOLIEHHOM 03Bl U3JIyUYECHUS U
SKBUBAJIEHTHOM 103bl. 3mMepsaTh
€CTECTBEHHBIN paHaOHHBIH (HOH.

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

OneMeHTbI
5.1 aCTPOHOMHUH U
acTpo(U3HUKH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

DopMUPOBAHKE TOJIOKUTEITBHON
MOTHBaIUH K 00yuenuto. Cozianue
MTO3UTUBHOT0 SMOLMOHAJIBHOTO OTHOUIEHMS
K YPOKY ¥ K Y4eOHOMY MIpEeIMETY.
®opMHUpOBaHNE KOMMYHUKAaTUBHON
KOMITETEHIINH, TOTPEOHOCTH B



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

proOpETEeHUH HOBBIX 3HAHUH uepes
COTPYAHHUYECTBO

Hroro no pazneny

Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

7

OO6cyx1eHrne HHTEPECOB K pPa3InYHbIM
cdepam nmpodeccroHalbHON 1eATeIbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (PU3UKOH U

Oo6o06mmaromee bubmuorexa [JOK N N
6.1 4 TEXHUKOH, yMEHHE COBEpLIATh OCO3HAHHBIN
IIOBTOPEHHE https://m.edsoo.ru/7f41c97c .
BEIOOp Oymymieit mpodeccuu u
pean30BBIBaTh COOCTBEHHBIE )KU3HECHHBIE
TUTAHBI
HUroro mo pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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