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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno ¢usuke 0a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeNnbHON Mporpammsl, mnpeacTtaBieHHbix B PI'OC
COO, a Takxke c yuérom (enepanbHOl paboueil HporpaMMmbl BOCIHUTAHHUS U
KOHLEMIMK NOpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanun, pean3yOIINX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copnepxanue mnporpaMMbl 1o (U3UKE HampaBieHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOyvarouruxcs 10—-11 kmaccoB mpu
oOydeHnH ux (pu3nkKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-IESATEIbHOCTHOTO
nonxoaa. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JUYHOCTHBIM, MPEIMETHBIM M METalpeAMETHBIM pE3yJibTaTaM
oOydeHHMsI, a TaKKe YYUTHIBAET HEOOXOAMMOCTb PEATU3ALMKN MEXIPEIMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAy4YHBIMU Yy4YE€OHBIMHM MpeaMeramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIE 1I€JIM M3y4YeHUs (PU3MKH Ha YPOBHE CPEIHETO OOIIETrO
o0Opa3oBaHus, MIIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKH: TUYHOCTHBIE,
MeTanpeaAMETHbIE, IPeAMETHbIE (Ha 06a30BOM YPOBHE).

[Iporpamma 1o ¢u3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YNIbTATHI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Pusnka» 1o rogam o0ydeHusl.

dusnka Kak Hayka o Hambosee OOIUX 3aKOHAaX MPHUPOIbI, BBICTyIAs B
Ka4yecTBE yuyeOHOro mpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUK 00 okpyxkaromiem Mupe. [lIkonpHbIN Kypce HGU3UKH — CHCTEMOOOpa3yrOITUi
JUISl €CTECTBEHHO-HAYUHbIX YYEOHBIX MPEAMETOB, MIOCKOJIbKY (PU3NYECKUE 3aKOHbI
JIe)KaT B OCHOBE IIPOIECCOB M SBJIEHUM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadmert W actpoHoMmuen. lcmonp3oBaHME W AKTUBHOE
npUMEHEeHHne (PU3MYEeCKHX 3HaHUM  oOmpeienseT XapakTep M Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B c¢epe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJYy4YEHHUSI HOBBIX MAaTEPUAJIOB € 33/JaHHBIMU CBOMCTBAMU U JIPYTUX.
N3ydyenne (U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOyyaroumxcs, B (HOPMHpPOBAHHE YMEHUN NPUMEHSIThH
HAy4YHbII METOJ] IO3HAHUS IIPU BBIITOJIHEHUN MU YY€OHBIX HCCIEAOBAHMIA.

B ocHOBY Kypca (H3UKH IS YPOBHS CpPEIHETO OOIero oOpa3oBaHHS
MOJIOXKEH pAJX WAEH, KOTOpPbIE MOYKHO paccMaTpuBaTh KaK IPUHLUIIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KIAaCCUYECKOM, TaK U1 COBPEMEHHOMN (PU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBHUM C HEW Martepuan Kypca (U3HKU
o0beUHEH BOKpPYr ¢u3nueckux Tteopuidl. Benymmm B Kypce sBisieTcs
(opMUpOBaHUE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpHUM, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpejnoyiaraeT HCIOIb30BaHUE
rYMaHUTApHOTO MOTEHIHaNa (U3MUYECKON HAyKH, OCMBICIEHUE CBA3U Pa3BUTHUS
¢u3uku Cc pa3BuUTHEM OOIIeCTBa, a TaKkkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMH MPOOJIEMaAMH.

Hoes npuxnaonou wnanpasnennocmu. Kypc ¢usukum mnpenmosnaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTMYECKUX MPUIIOKEHUN
U3YYEHHBIX TEOPUHN U 3aKOHOB.

Hoes »sKonoeuzayuu peamusyeTcsi TMOCPEACTBOM BBEICHHUS DJIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHMKHM M TEXHOJOTHH, a Takxke 00CYXICHHS
npo0JIeM ParMOHAILHOTO TPUPOAOIIOIB30BAHUS U IKOJIOTHUECKOM 0€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (M3HKHA HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBJISAIOTCA (Quznyeckue Teopuu (hopMHpOBaHUE MPEICTABICHHUMN O
CTPYKTYpE MOCTPOCHUS PU3NUECKON TEOpUH, posid (pyHAaMEHTAIBHBIX 3aKOHOB U
OPUHIUIIOB B COBPEMEHHBIX [MPEICTABICHHUSAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, [JIs1 ONUCAHHUS €CTECTBEHHO-HAYYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-1eSITeIbHOCTHBIN NOX0/T B Kypce (PU3UKH pean3yeTcs MPexie
BCEro 3a CUET OpraHU3alUU IKCIIEPUMEHTATIBHOU ACATEIBHOCTA 00YJarOIIUXCS.
Jlns  Ga3zoBoro ypoBHS Kypca (U3UKH — OTO HCIIOJIB30BAHHE CHUCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M JIa0OPATOPHBIX PpadoT,
KOTOpBIC B IpOrpaMmMe 1o (pu3ruKe 00BEIUHEHBI B OOMIUN CITUCOK YICHUYCCKHUX
paKTHUECKUX paboT. Beiienenue B ykazaHHOM MepedyHe JabopaTopHbIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M OLEHKH, OCYLIECTBIISIETCS YYaCTHUKAMHU
00pa30BaTeIbHOrO IpoLecca HUCXOAs M3 OCOOCHHOCTEW IIJIAaHUPOBAHUS U
ocHamleHust kabunera ¢usuku. Ilpu »>TOM oOecmeunBaeTcs OBIAJCHHUE
00y4aroUMMHCS YMEHHUSIMH MPOBOAUTH KOCBEHHBIE U3MEPEHHS, UCCIETOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH M IIOCTAHOBKY OMNBITOB IO NPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHHMaHHME YAENAETCS PEUIEHUI0 PacdE€THBIX M KaueCTBEHHBIX
3anay. [Ipu 3ToM 1uIst pacu€THBIX 3aja4 MPUOPUTETOM SBIISIOTCS 3aa4M C SIBHO
3aJlaHHOM (PU3HUYECKON MOJIEIIBIO, TO3BOJISIOIIME TPUMEHITh H3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HbBIX pa3nesnoB. JJis KaueCTBEHHBIX 3a71a4 MPUOPUTETOM SIBIISIOTCS 3aJ]aHUs Ha
O0OBsSICHEHHE TPOTCKaHWS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPY’KAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJIENTW IS CUTYallud TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ tpeboBanusimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OOeCIeYeHn0 Yy4ueOHOro rmpolecca 0a30BbId YpPOBEHb Kypca
bu3UKH Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHus JOJDKEH U3y4aThCsl B YCIOBUIX
NPEeIMETHOTO KaOWHEeTa (DU3WUKHM WIM B YCJIOBHSIX HMHTETPUPOBAHHOTO KaOWHETa
pPEeMETOB €CTeCTBEHHO-HAYYHOrO IMkia. B kaOuHere (PU3MKK TOKHO OBITh
HeoOXxoauMoe JabopaTopHOe OOOpyJOBaHWE [Ji BBITIOJHEHHS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYCHHYECKHX MPAKTUYECKUX pabOT M JIEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHcTpanmoHHoe 00opyaoBaHue POPMUPYETCS B COOTBETCTBHH C
NPHUHIIMIIOM MHHHMAJIBHOW JOCTATOYHOCTH M OOECIICYMBACT MTOCTAHOBKY
NIEPEUNCIICHHBIX B MporpaMMe 1o (PU3UKE KIFOUEBBIX JEMOHCTPAIMH IS
UCCIICIOBAHUS HW3y4aeMbIX SBJICHUW W TIPOIECCOB, SMITMPUYCCKUX M
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHHYECKUX MPUMEHEHHUH.

JlaGopatopHoe oOoOpygoBaHUE [JII YYCHHMYECKHMX MPAKTUUYECKUX padboT
dopMupyetcst B BUIE TEeMaTHUYECKUX KOMIUIEKTOB M OOECIedYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX oOydamommxcsa. TemaTHueckue KOMILUIEKThI
1abopaTOpHOTrO O00OPYIOBAaHUSL JIOJDKHBI OBITh TIOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(DPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LIETIAMH U3Y4YeHUS PU3UKN B 00111eM 00pa30BaHUU SBIISIOTCS :

e (QopMHpOBaHHE HHTEpPECA U CTPEMIICHUS 00YUYAIOIINXCSI K HAYYHOMY
U3YYCHHIO TTPUPOJIBI, PA3BUTHE UX MHTEIJICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METO/I€ TIO3HAHMS ¥ (POPMUPOBAHNE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIINM SIBICHUSIM;

e (dopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ybTaTa U3y4CHUS
OCHOB CTPOCHHUS MaTepuu U GyHIAMEHTAILHBIX 3aKOHOB (PU3UKH;

o (dopmupoBaHUE YMEHUI OOBSCHATH SBICHHS C UCTIOIb30BAHUEM
dbu3HUeCKUX 3HAHUIN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMHupoBaHUE MPEACTABICHHUN O POIU (HU3UKU JJISl Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTkeHune ITUX 1esiel 00ecreunBaeTCsl peeHneM CIEAYIOMNX 3a/1a4 B

MpoIecce 3yueHus Kypca Pu3uKu Ha ypOBHE CPETHETO 00IIero 00pa3oBaHMS:



e TMPUOOPETEHHE CHUCTEMBbI 3HaHMM 00 OoOmUX (PUHIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUAX, BKJIIOYAas MEXaHHKY,
MOJIEKYJISIPHYIO (DU3UKY, JIEKTPOJIUHAMUKY, KBAHTOBYIO (PU3UKY U
AIEMEHTBI aCTPO(PU3UKH;

o (¢dopMupoOBaHUE YMEHUH MPUMEHITH TEOPETUICCKHIE 3HAHUS JJIS
00BsICHeHHS (PU3NUYSCKUX SBJICHUHN B IPUPOJIE U IS IPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHbIX 3a/1a4 C IBHO 3aJJaHHOM
du3znuecKoi MOJIEeNbI0, 3a/1a4, MOAPA3yMEBAIOIINX CAMOCTOATEIbHOE
co3aHue (PU3MUECKON MO, aIeKBAaTHOHN YCIOBUSM 3a]1a4H;

e TIOHMMaHUE PU3MUYECKUX OCHOB M MPUHIIUIIOB JICHCTBUS TEXHUICCKUX
YCTPOWCTB U TEXHOJIOTHUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBIIQJICHHE METOJIaMU CAMOCTOSTEIILHOTO TUIAHUPOBAHUS U TIPOBEICHUS
(GU3NIECKUX IKCIIEPUMEHTOB, aHAJIN3a ¥ HHTEPIIPETAIIMN HHPOPMAIIHH,
OTIpeJIeNICHHs] IOCTOBEPHOCTHU MOJYUEHHOT'O PE3yNbTaTa;

e CO3/IaHHE YCIIOBHH JIJISl pa3BUTHS YMEHHUH MPOCKTHO-UCCIICIOBATEIHCKOM,
TBOPYECKOW JIEATSIIEHOCTH.

Ha uzydenue ¢usnku (0a30BbIii ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro
obpaszoBanus oTBoauTcs 136 wacos: B 10 kiacce — 68 yacos (2 yaca B Hefel0), B
11 xmacce — 68 gacoB (2 Jaca B HEACIHIO).

[Ipennaraemslii B mporpamMme 1o ¢pu3MKe nepedyeHb 1a00paTOPHBIX U
NPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeJIaeT BHIOOD
NpOBEICHUS Ta00PATOPHBIX PAOOT U OMBITOB C YYETOM MHIUBUAYATbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOT' O TIO3HAHUS

®dusuka — Hayka o npupoje. Hayunsie METObI TO3HAHUS OKPYKAIOILIETO
Mupa. Poiib 3kcriepuMenTa U TEOpUU B IPOLIECCE IO3HAHUS IIPUPOABL.
DKCHEepUMEHT B (PU3HKE.

MopenupoBanue (HU3NUECKUX SIBICHUH U mpoiieccoB. HayuHble rumoressl.
duznyeckre 3aKOHbI U TeOpUH. [ paHUIIbI TPUMEHUMOCTH (PUZUYECKUX 3aKOHOB.
ITpyrHIUIT COOTBETCTBUS.

Ponb u Mecto ¢pu3uku B popMUpPOBAHUHM COBPEMEHHON HAYYHOU KAPTUHBI
MHpPA, B IPAKTUYECKOU NEATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Ananorossie U IUGPOBBIE U3MEPUTEITBHBIE TPUOOPHI, KOMITBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe aBukeHHEe. OTHOCUTEIBLHOCTh MEXaHUUYECKOTO JIBUKEHUS.
Cucrema orcu€ta. TpaekTopus.

[Tepemenienue, CKOPOCTh (CpeAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHUE MAaTePUaIbHONW TOUKH, UX MPOEKIIMHA HA OCU CUCTEMBI KOOPJMHAT.
CiiokeHue nepeMenieHnil U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NIPsIMOTMHENHHOE ABMKeHue. [ paduku
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U TIEPEMEIIICHUS
MaTepuaibHON TOYKH OT BPEMEHHU.

CBobogHoe majzieHre. Y CKopeHrue CBOOOHOTO TaeHHUS.

KpusonuneitHoe nrxenue. /[BuxeHne MatepruaibHONM TOYKU 110
OKPY>KHOCTH C MOCTOSIHHOM MO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTts. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnuecKHue yCTpOUCTBA U IMTPAKTUYECKOE TPUMEHEHHUE: CIUOMETP,
JNBU>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIE ITEpeaadH.

Jlemoncmpayuu

Mojenb cuCTEMBI OTCYETA, IUTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre ABMKEHUH C UCITOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

HaGmronenue nBrxeHus tena, OpoIeHHOr0 Mo/ YoM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHus: CBOOOHOrO MaeHHUs.

Hanpagnenne ckopocTu npu IBUAKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyeHnrne HEpaBHOMEPHOTO JBUKEHUSI C LIEJBIO OMPEICIICHUSI MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOWIEHUS MEXAY MYTSIMHU, IPOWICHHBIMU TEJIOM 32
MOCJIEIOBATENbHBIE PABHBIE TPOMEKYTKH BPEMEHU MTPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHune nBUXKEHMS 1IApUKa B BA3KOU )KUJKOCTH.

N3yuenue nprxeHus Tena, OpoIIeHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

ITpunaiun otHocurensHocTy [Nanunes. [lepsoii 3akon HerotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akoH HeroToHa
IU1s MaTepuaibHOi Touku. Tpetuit 3akoH HeloTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BceMupHoro Tsarotrenus. Cuna tsoxectu. [lepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Buabl TpeHus (Moxosi, CKoyibxkeHus, kaueHus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOIBKEHHS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuiia conpoTHBIIEHUS NPU IBH)KEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[TocTynarensHOE U BpaliaTelbHOE ABMKEHNE a0COTIOTHO TBEPAOTO TENa.

MOMEHT CHJTbI OTHOCUTENBHO OcH BpamieHus. [Ineyo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckne ycTpoMcTBa U MPAKTUYECKOE MPUMEHEHHUE: TOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepIUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TEI.

Bropoii 3axkon HerotoHa.

N3smepenue cum.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecoMocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAYEHUS U CKOJIbKEHHUSI.

VYcnoBus paBHOBECHs TBEPAOTO Teyia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus Opycka o HAKJIOHHOM MIIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pas3Ile, OT ux AedopMaluu.

HccnenoBanue ycinoBui paBHOBECHUS TBEPAOTO TeJa, UMEIOIIETO OCh
BpalIeHUS.

Tema 3. 3akonwl coxpanenus é mexanuke

NMnynbe MaTepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaTIbHBIX TOUEK.
NMnynbe cuiibl 1 UIBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXpPaHEHHUS UMITYJIbCa.
PeakTuBHOE nBUKEHUE.

Pabota cuiabl. MOITHOCTh CHITBL.

Kunernueckas aHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbuas sHeprus. [loTeHIManbpHast SHEPTUs YIPyro
nedopMUpOBaHHOM NPY>KUHBIL. [loTeHIIManbHAs SDHEPTUA Teaa BOIU3U
NOBEPXHOCTH 3E€MJIH.

[ToTennuanbHbie U HEMOTEHITUATBHBIE CUITBI. CBSI3b pabOTHI
HETMOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHHUYECKON YHEPTUU CUCTEMBI TEII.
3aK0H COXpaHECHHS MEXaHWUYECKOW YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoicTBa U MPaKTUUECKOE MPUMEHEHUE: BOJOMET, KOIIED,
NPYKUHHBIA MUCTOJIET, NBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexo MOTEHIIMAIBHOM SHEPTUN B KHHETHICCKYIO M O0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCcoMOTHO HEYIIPYTOro yJaapa ¢ TOMOIIBI0 TBYX OJIMHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C K3MEHEHUEM MEXaHUYECKOM SHEPTUH
TeJa Ha MIPUMEPE PACTSKEHUSI PE3NHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipuasi pu3uKa ¥ TEpMOIMHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TTOJI0KEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPHUHU U X ONBITHOE
obocHoBanue. bpoyHosckoe aBmxenue. Juddysus. Xapakrep IBIKESHUS U
B3aMMO/ICMCTBHUS YaCTHI] BeIIecTBAa. MoJesn CTPOEHHUS ra30B, JKUIKOCTEN U
TBEPBIX TEN U OOBICHECHUE CBOWCTB BEIISCTBA HA OCHOBE ATHUX Mojeliei. Macca u
pa3mepsl MoJiekys. KonmnmuectBo BemectBa. [loctosauas ABoraapo.

TermmoBoe paBHOBecue. Temmneparypa u e€ uamepenue. llkana temneparyp
Llenbcus.



Mopens naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUU UIeaIbHOTO raza. AOCOOTHAS TeMIlepaTypa Kak Mepa
CpeaHEeN KHHETUYECKON SHEPrUU TEIUIOBOIO ABMKEHUS yacTull ra3a. [llkana
temrieparyp Kenpeuna. ['a3oBbie 3akoHbI. Y paBHeHUE Menneneesa—Knaneipona.
3akoH JlanbroHa. M30mpo1ecchl B HACaIbHOM Ia3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe npeacraBieHre U30MPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHnueckue ycTporucTBa U MPAKTUUECKOE TPUMEHEHHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BelllecTBa, hoTorpadun
MOJIEKYJI OPraHUYECKUX COCIMHEHMUI.

Onpitbl 0 AUGQy3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, WILTICTpUpYIOLas NPUPOAY JABJICHHS T'a3a HA CTEHKH COCyAa.

OMnBIThL, WIUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHHS UAECATbHOTO Tra3a,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenue Macchl BO3Ayxa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY MTapaMEeTPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounHamurku

TepMmoanHamuueckasi cuicteMa. BHyTpeHHSsI SHEPrUsi TEPMOJIMHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ n3MeHeHus. KonmuecTBo TerioThl U pabota. BHyTpeHHs s
SHEPrus OJJHOATOMHOTO HJICAIBHOTO ra3a. Buael Teronepenayun:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIyYEHHUE. Y J€IbHAs TEINIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIIOTHI IpH Teruionepeaaye.

[Tonsitue 06 agrabataom nporiecce. [lepBbIil 3aKOH TEPMOTUHAMUKH.
[IpumeHeHune nepBOro 3aKkoHa TEPMOJIMHAMUKH K u3orpoieccaM. ['papuueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepMoguHamuku. HeoOpaTuMOCTh Ipo1ieccoB B IPUPO/IE.

TermoBsle MmamnHbL. [[pUHOUIIBL 1EWCTBUS TEILUIOBBIX MAIIUH.
[IpeoGpazoBanus SHEPTUU B TETUIOBBIX MamnHax. KoadduimenTt noneznoro
nencTBus TerioBoi MamuHbl. [{ukn KapHo u ero koadduimeHTt moie3Horo
JNEeNUCTBUS. DKOJIIOrMYeCKHe NpOoOIeMbl TEIIIOIHEPTreTUKH.



TexHnueckue ycTporucTBa U MPAKTUYECKOE TPUMEHEHHUE: IBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJI0AMIBLHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEHN SHEPTUU TeJa IPU COBEPILICHUHU paOOThI: BBLIET
poOKu 13 OYTHUIKHU MO JACHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3pupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

N3meneHne BHYTpEeHHEH dHEpruu (TeMIlepaTyphl) Tea NpU TeIionepeaaye.

OmnbIT 0 aabaTHOMY PaCHIUPEHUIO BO3TyXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Aepezammusie cocmoanusa eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Micapenue u kunenue. AOCOJIIOTHAS U
OTHOCHUTEJIbHAs BIIAXKHOCTh BO3/1yXa. HachilienHblii map. Y nenbpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe teno. Kpucraminueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctamioB. XKuakue kpuctamisl. CoBpeMeHHbIE MaTepuansl. [naBnenue u
KpUCTaITU3aIus. Y aenbHas Teriora miasieHus. Cyonumanms.

VYpaBHeHUE TEMIIOBOTO OaslaHca.

TexHu4eCckHne yCTpOICTBA U MPAKTUYECKOE PUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MTOTYUYEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus M IJIaBICHUS KPUCTALTHYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIoB.

Vuenuueckuii skcnepumenm, 1abopamopHsie padomuol

N3Mepenne 0OTHOCUTENIBHOM BIAXKHOCTH BO31YXa.

Paznen 4. DiiekTpoAUHAMUKA
Tema 1. dnekmpocmamuka
DnekTpu3auus Tell. DIeKTpUIecKuil 3aps. J[Ba BU1a d3IEKTPUUECKUX
3apsiioB. [I[poBOAHUKY, TUATEKTPUKU U MOJYIPOBOIHUKU. 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsanoB. 3akoH KynoHa. TouedHbIN AJNEKTPUUECKUI 3apsii.
Onektpuueckoe noJie. Hanpsk€HHOCTH 3nekTpudeckoro nosist. [puniun



CYIIEPHO3ULMH JIEKTPUUECKUX TTOJIEH. JINHUYU HATIPSKEHHOCTHU JIEKTPUYECKOTO
TOJISL.

Pabota cun anextpocratudeckoro mojst. [lorenuuan. Pasnocts
NOTeHIMAaNO0B. [I[pOBOTHUKH U TUSJIEKTPUKU B DIEKTPOCTATUIECKOM TTOJIE.
JlnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KonaeHncatop. DneKTpoEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsHpKEHHOTO KOHJEHCAaTopa.

TexHu4yecKkne yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
ANEKTPOMETP, NEKTPOCTATUYECKAS 3aIUTA, 3a3€MJICHHUE 3JIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpyWHbIM IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBue HadIEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThuyeckas 3anuTa.

JINPNEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH MIIOCKOT0 KOHJEHCATOPA OT IJIOIIAAH
IJIACTUH, PACCTOSIHUS MEKY HUMU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCaTOopa.

Tema 2. Ilocmoannwiit Inekmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNEKTPUUECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuiia Toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 115 ydyacTKa LEnu.

DIEKTPUUECKOE CONPOTUBIICHHE. Y IETTbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MApAIIIENBHOE, CMEIIAHHOE COEIUHEHHNE POBOAHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenna. MomHOCTh
AJIEKTPUYECKOr0 TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE COMTPOTUBIIEHUE NCTOYHUKA TOKA.
3akoH OMa 1151 TOJTHOM (3aMKHYTOM) 3eKTpruueckoil nenu. KopoTrkoe 3aMblkaHueE.

DNEeKTpOHHASI MPOBOJUMOCTD TBEP/IBIX METAIIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJIOB OT TeMIiepatypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! U MPUMECHAs! TPOBOIUMOCTh
noynpoBoAHUKOB. CBoMcTBa p—N-niepexoza. [lonynpoBoiHUKOBEIE TPUOOPHI.

DIIEKTPUYECKUN TOK B PACTBOPAX U pACIIABAX JJICKTPOJIUTOB.
DIIEKTPONUTHYECKAs TUCCOIUALUSA. DIEKTPOIIU3.



DIIEKTPUUYECKU TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOATENbHBIN
paspsan. Monuus. [lnazma.

TexHu4eckue ycTpoilcTBa U MPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP,
BOJILTMETP, PEOCTAT, UICTOYHUKHU TOKA, FJIEKTPOHATrpeBaTEIbHbBIEC TPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN THO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS IUIUHIPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHala.

CwmernianHoe COeIMHEHUE TTPOBOIHUKOB.

[IpsiMmoe n3mepenue AMeKTPoABHKYIEeH criibl. KopoTkoe 3aMbIikaHuE
rajbBaHUUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OIHOCTOPOHHSSI TPOBOJAMMOCTH JIMO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue aneKTpoABUKYIIEH CUIIbl HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrposusa.

MexnpeaMeTHbIE CBA3H

N3yuenne kypca ¢pusnku 6a3oBoro ypoBHs B 10 kj1acce oCyImecTBIsSeTCs C
Y4ETOM COJEPKATENbHBIX MEKIPEIMETHBIX CBSI3€U C KypcaMu MaTEMATHKU,
OMOJIOTMH, XUMHUH, Teorpad)uu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamusl, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOTO
MO3HAHUS: ABJICHUE, HAYYHBIN (haKT, TUTIOTe3a, (hu3ndecKasi BeTUYMHA, 3aK0H,
Teopusi, HAOIIOICHHE, SKCTIEPUMEHT, MOJICTTUPOBAHKE, MOJICIb, N3MEPEHHUE.

Mamemamuxka: pemeHne CUCTEMbI YpaBHEHUH, THHEHHAS QyHKITNSA,
napabosa, runepboa, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITUN:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPbI U UX MPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: Mmexanmdeckoe ABMKEHHUE B )KUBOU mpupoje, nuddysus, ocmoc,
TEMI000MEH JKUBBIX OPTaHU3MOB (BUbI TEIUIONEPEAUH, TEMIOBOE PABHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BellleCTBa, MOJISIPHAsl Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEH 1



ra3oB, JJIEKTPUYECKHUE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTUYECKAs JUCCOLMALINS,
rajbBaHUKa.

l'eoepacghus: BTaxXHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHHUsI B TEXHUKE, IOJIUITHUKH, UCIIOJIb30BAHUE 3AKOHA COXPAHEHUS
UMITyJIbCA B TEXHUKE (pakeTa, BOJOMET U JPYTrHe), IBUTaTEIb BHYTPEHHETO
Cropasusi, napoBasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHAULIMOHEDP, TEXHOJIOTUU
IIOJIyYEHHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKASI 3aIUTa, 3a3€MJICHHUE 3JIEKTPOIIPHUOOPOB,
KCEPOKC, CTPYHHBIN MPUHTED, FJIEKTPOHATPEBATENbHBIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, rabBaHUKA.

11 KJIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Macnummnoe none. IneKmpomazHumHas UHOYKUUA

[ToctosiHHBIE MarHUTHL. B3auMoelicTBUE MOCTOSIHHBIX MarHUTOB.
MaruautHoe nosie. Bektop MarHuTHOM UHAYKIUU. [TpuHIMD cyneprno3uiuu
MAarHUTHBIX 10JIeH. JIMHMM MarHUTHOW MHAYKUMK. KapThHa TMHUN MarHuTHOM
UHIYKUIWHU MOJIS1 TIOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1oJsie IpOBOJIHHUKA ¢ TOKOM. KapThHa JIMHUI MHIYKIHH
MAarHUTHOTO MOJIS JIIMHHOTO MPSMOTr0 MPOBOIHUKA U 3aMKHYTOI'O KOJIBIIEBOT'O
IIPOBOJIHMKA, KaTyIIKHU ¢ TOkoM. OnbIT Opcrena. BzanmoaerictBue npoBOTHUKOB €
TOKOM.

Cuna Amnepa, e€ MOAYJIb U HaIlpaBJICHUE.

Cuna JlopeHiia, e€ MOyJib U HampaBlieHUE. J|BI>KEHUE 3apsyKEHHOM YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Iose. PaGoTa cuibl JlopeHiia.

SIBneHue 3MeKTPOMarHUTHON MHAYKIHWHU. [[0TOK BEKTOpa MarHUTHOM
MHIYKIHUH. DIEKTPOABUKYIAS CUla MUHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nanykuuu dapanes.

BuxpeBoe anekTpuueckoe nosie. DIeKTPOABUKYINAS CUila UHAYKINUU B
IIPOBOJHHUKE, JIBUXKYIIEMCS IMOCTYNATEIBHO B OJTHOPOJHOM MAarHuTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTD. SIBJI€HUE CAMOUHYKIIMU. DIEKTPOABUKYIIAs CUJla
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBa U NPAKTUYECKOE TPUMEHEHNE: TTOCTOSTHHBIE
MArHUTBI, 3JIEKTPOMATrHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIIH SJIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITYYKa MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MAarHUTHOTO IOJIS.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna AmMnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHTYKIIUY.

[Ipasuio Jlenua.

3aBUCHMOCTb JIEKTPOABWKYIIEN CUIIBI HHAYKIIMU OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

N3ydeHre MarHUTHOTO NOJISI KATYIIKUA C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHON MHAYKIWU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle KOA€0aHUA

Konebarenbhas cuctema. CBOOOIHbIE MEXaHUYECKUE KOJICOAHUSI.
["apmonunyeckue konedanus. [lepuon, yactora, aMrmuTyaa u ¢dasza KoyieOaHu.
[IpyxuHHBIN MasITHUK. MaTeMaTU4eCKU MAaATHUK. Y PABHEHUE TAPMOHUYECKUX
kosieOanuii. [IpeBpaiienne sHeprun nNpu rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii KoHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHHs B
UICTbHOM K0J1e0aTeTbHOM KOHTYpe. AHAIOTUS MEXAY MEXaHUYECKUMU U
ANEKTpOMarHuTHeIMU KoJiebanusimu. ®opmyna ToMcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJICOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHusx. BoIHy ) 1eHHbIE MEXaHUUYECKUE
kosebanus. Pezonanc. BeiHy)eHHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennslii Tok. CHHYCOUANBHBIN IEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKA. AMIUIUTYAHOE U JECUCTBYIOIIEE 3HAUECHUE CUIIBI TOKA U
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepegava u nmoTpeOICHUE DIEKTPUIECKON
SHEPIruM. DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE eKTpodHepruu. KynbTypa
HCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTporuCTBA U MMPAKTUYECKOE NPUMEHEHUE: IIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHM JIEKTpONEpeIay.

Jlemoncmpayuu

NccnenoBanne napamMeTpoB KojieOaTeIbHONU CUCTEMBI (PYKUHHBINA WITH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuumiorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA M HANIPSKEHUSI OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHc mpu nocien0BaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTH M KOHJEHCATOpa.

Mopenb TUHUH 3JEKTPOIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue 3aBUCMMOCTH MEepUOAa MaIbIX KOJeOaHUii rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIETIH U3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUNIHbLE B0JIHbL

MexaHudeckue BOJIHBI, YCI0BHs pactipoctpanenus. [lepuoa. Ckopoctsb
pacnpocTpaHeHHs U IJMHa BOJIHBI. [lonepeyHbie U Mpo10IbHBIE BOJIHBI.
HNutepdepenius u audpakius MeXaHUUeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUSI U3TyUYEHHUSI JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekTpomarautHoit Boane. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MpEOMIICHUE, MoJsipu3alus, 1udpakuus,
unTepdepennns. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3eKTpOMarHUTHBIX BOJIH. [I[puMeHEHNE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBs3U U TeneBUAeHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE PUMEHEHUE: MYy3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl TUarHOCTUKA B TEXHUKE U MEIULIMHE, pajiap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nedn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus M MPETOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeHmm u nudpakiini MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOU KoJieOaHU.



HccenenoBanue CBONMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKCHHUE,
IpesioMJIeHUe, Moiaspu3anus, Judpakuus, UHTepPEpeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsamMoiMHEHOE paclpoOCTpaHEHUE CBETa B
ogHOpoaHOu cpexe. Jlyd ceera. ToueuHbIi ICTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHBI OTpaxkeHus cBeta. [locTpoenne nzodpaxenuii B
IJIOCKOM 3€pKaje.

[Ipenomnenue ceeta. 3aKOHBI IPEIOMIIEHUS CBETAa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxeHue. [IpeaenpHblil yroa nojaHoro
BHYTPEHHETO OTPAKECHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro cseta. LIBer.

Cobuparomue 1 paccenparomue TuH3bl. ToHkas nuH3a. QOKycHOe
pPacCTOSIHME U ONTUYECKas cujia TOHKOW JuH3bI. [locTpoenune nzoOpaxeHuil B
coOMparoUIUX U pacCeuBaIOIIUX JIMH3aX. DopMyIia TOHKOH JIMH3bL. Y BEIUUCHHE,
JaBaeMOe€ JIMH3011.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Matepdepenius cBera. KorepeHTHbIE HCTOYHUKU.
VYcnoBust HAOMIOIEHNS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIITMOHHOM
KapTHUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuusa cBera. dudpakunonHas pemeérka. Y caoBue HaOI0eHUs
IJIABHBIX MAKCUMYMOB IIPH NaJICHUU MOHOXPOMAaTHYECKOIO CBETA Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE PUMEHEHUE: OUKH, JTyTIa,
doToanmapar, MPOSKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEHIETKA, TOIAPOUI.

Jlemoncmpayuu

[IpssMoIMHEWHOE PacpOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA.
OnTudeckue mpuOopsI.

[TonHoe BHyTpEeHHEE OTpakeHue. Moaenb CBETOBOAA.

HccnenoBanne cBOMCTB M300pakKeHM B IMH3AX.

Mopenn MEKpOCKOIa, TEJIECKOIIA.

Ha6monenne natepdepeHum ceera.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcuu cBera.

[losryyeHue crekTpa ¢ HOMOLIBIO TPU3MBI.

[Tomy4yenwue crekTpa ¢ TOMOIIEI0 TUGPAKITHOHHON PEIIETKH.

HaGumronenue noisipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKeHUI B JTMH3AX.
HaGmonenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cieMAJIbHON T€OPUH OTHOCUTEIbHOCTH
['paHu1IBbIl MPUMEHUMOCTH KIaCCUYECKOM MeXaHuKu. [locTynaTsl
CIIEUAIBHOW TEOPUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIIUN OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTD OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJbC PEIITUBUCTCKON YaCTHULIBI.

CBsI3b MaccCHI C BHGPFI/Ieﬁ U UMITYJILCOM pCHHTHBHCTCKOﬁ HYaCTHUIIBI. SHCPI‘I/IH
ITOKOA.

Pa3nen 7. KBanroBasi puzuka

Tema 1. Dnemenmul Keanmoeoii oNMUKU

®dotonbl. Dopmyna [InaHka cBa3u sHEPTUN (OTOHA C €r0 YACTOTOW. DHEPTHs
U UMIyJbC (POTOHA.

OtkpeiTue u uccnegoranue pororddexra. OnbiThl A. I'. CToneToBa. 3aKOHBI
doToaddexra. YpaBuenue DiiHmTeriHa 15 Gororddekra. «KpacHas rpanuiar
doTorddexra.

JlaBnienue ceeta. OmbiThl [1. H. JIeGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpoHCTBa U MPAKTHYECKOE MPUMEHEHUE: (DOTOITIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (poTodd dekra.
Ceeroguog.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopgpens atoma Tomcona. OmnbiTsl Pesepdopaa mo paccessHuio o -4acTuil.
[Inanetapnas monens aroma. [locrynarsl bopa. M3nydenue u nornomenue
(GOTOHOB TIpH MEepexo/Ie aToMa C OJTHOTO YPOBHS SHEPTUHU Ha APYroi. Bussn
cnekTpoB. CIEKTp ypOBHEN SHEPTUU aTOMa BOJOPOA.

BosnnoBbie cBoiicTBa yactuil. Bonnsl ne bpoiss. KopnyckyiisipHO-BOJITHOBOM
JyaJIA3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4YECHUE.
TexHnueckne yCTpOrUCTBA U MMPAKTUYECKOE TPUMEHEHNE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBL BOJIHBI JIa3epa.

Habmronenne nmHeRvaTbIX CIEKTPOB U3TyUEHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl

HaGmronenue nuHevaToro cnekrpa.

Tema 3. Amommnoe aopo

DKCIIEpUMEHTBHI, JOKa3bIBAIOLINE CI0KHOCTh CTPOEHUS Anpa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3depdopaa no onpeaeneHnio cocrapa
paanoakTUBHOrO u3nyudeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ayyeHus.
BnusiHue pairoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpsiTHE ITpOTOHA U HeTpoHa. HykionHas moaens sigpa ['eitzenbepra—
NBanenko. 3apsag sapa. MaccoBoe uncio aapa. M30Tonsl.

Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnas. ["amma-
U3JlydeHue. 3aKOH paJuoakTUBHOIO pacnaja.

DHeprusi CBsi3U HYKJIOHOB B szipe. Saepubie cuibl. Jleext macce sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 s1I€Ep.

Anepnsriii peaktop. Tepmosinepusiii cunte3. [IpoOaeMbl U IEPCIEKTUBEI
AIEPHON PHEPTETUKU. DKOJIOTMUYECKHUE aCIEKThI IEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPHITUE TO3UTPOHA.

Mertobl HAOIIOIEHUS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOIeUCTBUSA. EMMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuueckne ycTpoicTBa U MPaKTHUYECKOE MPUMEHEHHE: T03UMETP, KaMepa
BuiibcoHna, siepHbIi peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB YacTHIl (110 TOTOBBIM oTorpadusim).

Pa3nen 8. Dy1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Dtansl pa3BUTHS acCTpoHOMUH. [IpuKIIaiHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 38é31H0r0 HeOa. Co3Be3nus, s(pKkue 3BE3/IbI, TUTAHETHI, UX BUAUMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. Conmaeunasi akTUBHOCTb. MIcTounuk sHepruu CoJiHIa U 3BE3.
3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTHUKHU. J[MarpamMmMa «CeKTpaibHbIN KJIACC —
CBETHUMOCTB». 3BE31bI TJIABHOM MOCIEA0BATESILHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTBY JIJIs 3BE3]] TJIABHOM TMOCIIEeI0BAaTEILHOCTH. BHYTpEeHHEE CTpOoeHUE



3BE311. COBPEMEHHBIE IPEACTABIEHUS O IPOUCXOKACHUU U 3BoroLnK COJIHIA U
3BE3/. DTambl )KU3HU 3BE3].

Muneunsiii [1yts — Hama ["anaktuka. [lonoxxenune u auxenne CosHIa B
IN'anaktuke. Tunel rasakTuk. PagyoranakTuky U KBasapbl. YEpHBIE OBIPHI B siApax
raJaKTUK.

Bcenennas. Pacumiupenue Beenennoit. 3akon Xa66ia. Pazoeranue ranakTuk.
Teopus bosbiioro B3peiBa. PenukToBOE U3IIyYEHHUE.

Macmrabnas ctpykrypa Beenennoii. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Vyenuueckue nabnooenus

HaGmonennst HeBOOPYXEHHBIM IJ1a30M € MCHOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH IJIs1 ONpeIeTICHUs MOJIOKEHHS] HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, manet, Mneunoro I1yTu.

O6o0maromnee NOBTOPEeHNE

Ponb Gpu3nku 1 acTpOHOMHH B 9KOHOMUYECKOM, TEXHOIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOU c(hepax eaTeTbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
¥ ACTPOHOMMHU B COBPEMEHHOM HayYHOU KapTUHE MUPA, POJib (U3HUUECKONU TeOpUn
B (hOPMHUPOBAHUHU MPEACTABICHUHN O (HU3NUECKOIN KapTHHE MHPA, MECTO
¢du3znueckoi KapTUHBI MUpPa B OOIIEM PsATy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢puzuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
Y4ETOM COAEPHKATEIBHBIX MEKITPEIMETHBIX CBA3EU C KypCaMu MaTeMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad)uu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamusl, CBSI3aHHBIE C U3yYEHUEM METOJI0B HAYYHOTO
MO3HAHUS: ABJICHUE, HAYYHBIN (haKT, TUTIOTe3a, (hru3ndecKasi BeIUYMHA, 3aKO0H,
Teopusl, HAOJIIOICHHE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelieHHE CUCTEMbI YPABHEHUN, TPUTOHOMETPUUECKUE
(YHKIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPBI M UX IIPOEKIIMU HA OCU KOOPAUHAT, CIIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIC DIIEMEHTAPHBIX (DYHKITNH, MPU3HAKK TTOI00MS TPEYTOJIBLHUKOB,
oTpeseNieHUe IO MIIOCKUX GUryp U 00bEMa Tell.

Buonoeusa: snekTpudeckue sSBICHUS B )KUBOU MPHUpOJIE, KoeOaTebHbIE
JNBH>KEHUS B )KMBOU MPUPOJIE, ONITUUECKUE SIBJIICHUS B )KUBOU ITPUPOJE, JEUCTBUE
paanranuy Ha )KUBbIE OPTaHU3MBL.

Xumusi: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJINYECKAst CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00pPa30BAHUS KPUCTAIIINYECKON PEIIETKHU, CIEKTPaIbHbIN
aHaJn3.



l'eoepacghus: MarHUTHBIE TIOJIOCA 3EMIIH, 3aJIEKU MAarHUTHBIX PY/I,
(PpoToCchEMKA 3eMHOM MOBEPXHOCTH, MPEICKa3aHNUE 3EMIIETPSCEHU.

Texnonocus: TAHAN DIIEKTPOIIEPENAY, TEHEPATOP IEPEMEHHOI0 TOKa,
ANEKTPOABUTATENb, UHAYKIIUOHHAS II€4b, PAJap, PAAUONPUEMHUK, TEIEBU30D,
anTeHHa, Teinedon, CBU-neub, NpoeKIMOHHBIN anmapat, BOJIOKOHHAs OINTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenue yuebHOro mpeamera «Pu3nka» Ha YpOBHE CpeIHEro o0IIero
oOpazoBaHus (6a30BbI YPOBEHB) NOKHO 00ECIEUUTh JOCTUKEHUE CIETYIOITUX
JUYHOCTHBIX, METANIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC Pe3yJbTaThl OCBOEHHUS YU4eOHOTO npeaMera « Du3rkay J0JKHbI
OTpa)kaTh TOTOBHOCTb U CIIOCOOHOCTH 00YyYaIOIMMUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEU MO3UIIMEH TUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKIEHUM, COOTBETCTBYIOITUX
TPaAUIIMOHHBIM IIEHHOCTSAM POCCUMCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OTIBITA U OTIbITA JACSATEILHOCTH B MPOIECCE peain3allii OCHOBHBIX HANPaBJICHUN
BOCITUTATEIILHOU JICSITEIIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD IPAKIAHCKON TTO3UIIMU 00YyJarOIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUHUCKOTO OOIIECTBA;

NPUHSITHE TPAIUIIMOHHBIX O0IIEYEeIOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIIBHOCTh B HHTEPECAX IPaXKTAHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYIIpaBJIeHUU B 00pa30BaTeIbHON OpraHu3aliiy;

yMEHUE B3aUMOJEHCTBOBATh C COLMATIbHBIMUA HUHCTUTYTAMU B COOTBETCTBUU C
uX (QyHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTh POCCHMCKON TPaXKIaHCKON MICHTHYHOCTH,
MaTpUOTU3MA;

EHHOCTHOE OTHOILIEHHE K TOCY/IapCTBEHHBIM CUMBOJIaM, IOCTUKEHUSIM
POCCHICKUX YUEHBIX B 0071aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCThH OIICHUBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IEGHHOCTH, B TOM YHCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUMBOTO OyAYIIErO;

4) 3¢TeTHYeCKOr0 BOCTTUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUYAs 3CTETUKY HAYYHOI'O TBOPYECTBA,
MPUCYIIETO (PU3UUECKON HAyKe;



5) Tpy/10BOT0 BOCTIUTAHMS :

MHTEPEC K PA3IMUHBIM chepam npodhecCHOHATBHON AeATEIbHOCTH, B TOM
YuCJie CBA3aHHBIM C (PU3UKON M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTH M CHIOCOOHOCTh K 00Pa30BaHUIO U caM0O0Opa30BaHuIO B 00J1aCTH
(bU3UKHM HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHHUS:

c(hOpMHPOBAHHOCTH SKOJIOTUYECKOM KYJIbTYPhl, OCOZHAHKE IT100AIBHOTO
XapakTepa FKOJIOTHYECKUX Ipooiem;

IJIAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUN B OKPYXKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 11eJIeld YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBRA,;

paciIMpeHre OnbITa AesTEIbHOCTHA SKOJIOTHYECKON HANpaBIEHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAaHUH 10 (PU3UKe;

7) HIEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHHE IIECHHOCTH HAYyYHOU eI TeIbHOCTH, TOTOBHOCTh B MPOIECCE
U3y4eHHs] GPU3UKU OCYIIECTBIATh MPOEKTHYIO M HCCIIEIOBATENbCKYIO
NEeATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe TelCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETTFHO (DOPMYJIUPOBATH U AKTYATH3UPOBATH MMPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICTISATH IEIU IeATEITPHOCTH, 3a/1aBaTh apaMeTPhl M KPUTECPHUH UX
TOCTHKCHUS,
BBISIBJISIT 3aKOHOMEPHOCTH Y TIPOTUBOPEUHS B PACCMATPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThIBaTh IJIAH PEUICHUS TPOOIEMBI C YYETOM aHAN3a UMEIOIINXCS
MaTepHAbHBIX 1 HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B IEITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3yJIbTATOB
IIEJI5IM, OIICHUBATh PUCKH MOCIIEACTBUIN ACSATEIbHOCTH;
KOOPJMHUPOBATH U BBITIOIHATH PaOOTY B YCIOBUSX PEATHHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HECHHBIX MTPOOJIEM.
Ba3oBble ucciienoBaTe/bCcKHe JelCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KJIIOUYEBBIMU TOHATHSIMU H METOTaAMH
bu3nUecKol HAyKH;



BJIaJIETh HABBIKAMU y4eOHO-HCCIEA0BATEIHCKON U MMPOCKTHOM JIEATEITHHOCTH
B 00s1acTH (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOUCKY
METOJIOB PEHICHUS 3a/1a4 (PU3NIECKOTO COACPIKaHUsA, TPUMEHEHHUIO PA3IMYHBIX
METOJIOB TIO3HAHUS;

BJIJIETh BUJAAMH JESATEIBHOCTH IO MOJYYSHHIO HOBOTO 3HAHUS, €TO
MHTEpIpeTalnu, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3TUIHBIX YIEOHBIX
CUTYallUSX, B TOM YHUCJIE MPU CO3AaHUHU YUEOHBIX MPOEKTOB B 00JACTH (PUUKHU;

BBISIBIIATH TPUYNHHO-CJICICTBEHHBIEC CBSI3U M aKTYaIM3UPOBaTh 3a7a4y,
BBIJIBUTATh TUTOTE3Y €€ PeIIeHus, HAXOUTh apryMEHTHI /IS T0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATH MOJIYYCHHBIE B XOJIE PEIICHUS 3a]]a4i Pe3yIbTaThl,
KPUTHUYECKU OLIEHUBAThH X JJOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHHNE B HOBBIX
YCIIOBHSIX;

CTaBHUTh U GOPMYITUPOBATH COOCTBECHHBIC 3a]]a4X B 00Pa30BaTEIHHON
AESITeILHOCTH, B TOM YHCIIE TIPY U3yYEeHUHU (DU3HKH;

JaBaTh OICHKY HOBBIM CHTYAIIHIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETb MEPEHOCUTH 3HAHUSI 110 PU3UKE B TPAKTHUECKYIO 001aCTh
KHU3HEICITCTHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, ITpEIaraTb OPUrHHAIbHbIE MIOAXO0/IbI U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 33]1a4H, JOIyCKAIOIINE aJbTePHATUBHBIE PEILICHUS.

Pab6ora ¢ unopmanueii:

BJIaJIETh HaBbIKAMHU MOJTy4YeHUs! UH(pOpMauK (PU3HUECKOTO COAECPKAHUS U3
HCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATH TOUCK, AaHAJIU3,
CUCTEMAaTHU3aLIMIO0 U UHTEPIIPETALNIO HH(POPMALIMK Pa3IUYHbIX BUJOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JI0OCTOBEPHOCTH MH(OpMaLUY;

UCMOJIb30BaTh CPEACTBA NHYOPMALIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a/1a49 ¢ COOII0/ICHHEM TpeOOBaHMI IPrOHOMUKH, TEXHUKH OE3011aCHOCTH,
TUTHEHBI, pecypcocOepekeHusl, IPaBOBbIX U ATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

CO03/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKAaHUS B PA3IUYHBIX (popmaTax c
yu€TOM Ha3HaYeHHs MH()OPMALIUU U LIETIEBOM ayIUTOPUH, BHIOUpPas ONTUMAIbHYIO
(dopmy mpencTaBiIeHUs U BU3yaaU3alliu.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA:
OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JIEATEIILHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQIUKTHBIX CUTyal[Ui U CMSITYaTh
KOH(JIMKTHI;



Pa3BEPHYTO U JOTUYHO U3J1araTh CBOXO TOUKY 3PEHUS C UCIIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMATh U UCITOJIb30BATh MPEUMYILIECTBA KOMAHAHOW U UHAUBUIYAJIbHOU
paboThI;

BBIOMPATh TEMATUKY U METObI COBMECTHBIX IEUCTBUM C yUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YIEHA KOJIJIEKTUBA,

MIPUHUMATH LM COBMECTHOU JEITEIBHOCTH, OPTAaHU30BbIBATh U
KOOPJMHUPOBATH IEUCTBHUS 110 €€ TOCTUKEHUIO: COCTABJIIATH IJIaH IEHUCTBUM,
pacnpenensaTh Pojau ¢ Y4ETOM MHEHUM YY4aCTHUKOB, 00CYX/1aTh pe3yibTaThl
COBMECTHOW paboThI;

OLICHUBATh KAYECTBO CBOET'0 BKJIAJa U KaXKJ0r0 y4aCTHUKA KOMaH/Ibl B
o0t pe3yabTaT o pa3padOTaHHBIM KPUTEPUSIM;

IpeIJIaraTh HOBBIE ITPOEKTHI, OLIEHUBATh UJIEU C O3UIIMA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATH ITO3UTUBHOE CTPATETNUECKOE MOBEACHNUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBIISITH TBOPUYECTBO M BOOOpakeHUE, ObITh UHUITUATUBHBIM.

Pery/isiTUBHBIE YHHBepPCcaJIbHbIE YUeOHbIe /IeificTBUSA
Camoopranusanus:

CaMOCTOSATEILHO OCYILIECTBIIATH MO3HABATENIbHYIO EATEILHOCTh B 00J1aCTH
(U3UKU U aCTPOHOMHUH, BBISBIIATH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIAaH PELICHUS PACUETHBIX U KaUE€CTBEHHBIX
3aj1ay, TJIaH BBITIOJHEHUS TPAKTUYECKON pabOThl C Y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATTOYTCHU;

JABAaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MTPEANIOYTCHUH;

JenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0CTBOBATH (HOPMHUPOBAHUIO H MPOSIBICHUIO SPYIUIIUN B 00J1aCTH
(bM3UKH, TTOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEeILHBIA M KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJ/Ib, SMOLIMOHAJIbHbI HHTEJIJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTbh KOPPEKTUBBI B I€SITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIENISIM;

BJIQ/ICTh HABBIKAMU TIO3HABATEILHON pe(IeKCUH KaK OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUI U MBICIIUTEIIbHBIX ITPOLIECCOB, KX PE3YIHTATOB U
OCHOBaAHUI;

UCIIOIb30BaTh MPUEMBI peIEKCUH JJI1 OLIEHKU CUTYalliuu, BLIOOpa BEPHOTO
pelieHus;



YMETh OIIEHUBATHh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX
CHI)KCHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTHUX MIPH aHATIU3E PE3YIHTATOB
TeSTETHHOCTH;

NPUHUMATH CeOsI, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

NPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX TPU aHAIN3Ee PE3yJIbTaTOB
NEeSATEHHOCTH;

NpHU3HABATh CBOE TIPABO W MPABO JPYTUX HA OMIMOKH.

B mporiecce TOCTHKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI TIPOTPAMMBbI
1o ¢u3MKe JJIs1 YPOBHSI CPEHETO 00IIET0 00pa3oBaHus Y 00yUJarOIIHXCsI
COBEPIIEHCTBYETCS YMOIIMOHAIBHBIN MHTEIIJICKT, TTPEAOIarafoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKITIOYAIOIIETO CITIOCOOHOCTh IIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HANIPABJICHHUS PA3BUTHSI COOCTBCHHOW AMOITMOHAIIEHOM C(hephl,
OBITh YBEPECHHBIM B ce0e;

caMOpeTyJIUPOBaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE IPUHUMATD
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHE, CITOCOOHOCTh aJIallTUPOBATHLCS K
SMOIMOHAILHBIM U3MEHECHHUSIM H MTPOSIBIISITH THOKOCTh, OBITH OTKPHITBIM HOBOMY

BHYTPEHHEW MOTHBAIIMH, BKIIOUAIOIIEH CTPEMIIEHUE K IOCTHKEHHIO 1IeJIU U
ycCIiexy, ONTUMU3M, HTHUITUATUBHOCTh, YMEHHE IEHCTBOBATH UCXO/ISl U3 CBOUX
BO3MO>KHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIIBHOE COCTOSIHUE
JIPYTHUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTH K
COUYBCTBHUIO U COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOUAIOIINX CIIOCOOHOCTD BHICTPAUBATh OTHOIIICHHUS
C IPYTUMHU JIOABMU, 3800 TUTHCS, TIPOSBIISATH HHTEPEC U pa3peiaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xonimy obydenus B 10 kjiacce npeaMeTHbIC PE3yIbTaThl HA 6a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHHU:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (HU3HUKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOU TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKON IESITEIbHOCTH JIFOJECH;

YUUTHIBATH TPAHUIIBI TPUMEHEHUS N3YUEHHBIX (U3UICCKUX MOJIEIICH:
MartepualibHasi TOUKa, UHEpLHAJIbHASL CUCTEMAa OTCUYETA, aDCOIIOTHO TBEPIOE TEJIO,
WJICATBHBIN Ta3, MOJEJIHU CTPOCHUS ra30B, )KUIKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUI 3aps]l IPU pelieHnr PU3NUECcKuX 3aa4;

pacro3HaBaTh (puznueckue sBJIeHUs (IPOLIECChl) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXAHHUKHU, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BEIIECTBA U



ANEKTPOJUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHENHOE
JBUKEHHE, CBOOOTHOE TaJICHUE TeJl, IBUXKEHHE TI0 OKPYKHOCTHU, UHEPIHS,
B3auMojiericTBue Tei, AupPy3usi, OpoyHOBCKOE JBUKEHHUE, CTPOCHUE KUIAKOCTEH
1 TBEPABIX TN, U3MEHEHUE 00BbEMa TeJl IPU HArpEeBaHUU (OXJIAXKACHUH ), TETIOBOE
paBHOBECHE, UCTIAPEHUE, KOHAEHCAIUS, TUIABICHUE, KPUCTAIIIM3alUsl, KUTICHUE,
BJIAJKHOCTH BO3/yXa, MOBBIIICHHUE JAABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPHITOM
COCYJI€, CBSI3b MEXK/y TapaMEeTpaMu COCTOSIHUA ra3a B U30Ipolieccax,
AJIEKTPU3ALUS TEJI, B3AUMOJCHCTBUE 3aPsJIOB;

OMHUCHIBATh MEXaHUUECKOE JBUKEHUE, UCTIONB3Ys (U3NUECKUE BETUYNHBI:
KOOpAWHATA, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuia,
UMITYJIbC T€Jla, KHHETUYECKas YHEPT s, MOTCHIIMAJIbHASL SHEPTUsI, MEXaHUYECKast
paboTa, MEXaHMYECKasi MOIIIHOCTh; MPU OMKUCAHUU MTPABUIIBHO TPAKTOBATh
(bU3UYECKU CMBICIT UCTIOIB3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €TUHUIIBI,
HAXOJIUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JPYTUMU
BEJTMYMHAMH,

ONUCHIBATh U3YUYEHHBIC TETJIOBBIE CBOMCTBA TEJ U TEILJIOBLIE SABJICHUS,
UCTIONB3Ys (PU3UUeCcKre BEIMUMHBI: JIABJICHHUE Ta3a, TEeMIIepaTypa, CpeIHsIs
KMHETUYECKasi SHEPTUS XaOTUYECKOT 0 JBUKEHUS MOJICKYJI, CpEIHEKBapaTUUHasI
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSIA SHEPTHs, paboTa rasa,
K03 (OUIMEHT MOJIE3HOTO ACHCTBUS TEIJIOBOTO JBUTATENIS; IPU OMTUCAHUH
NPaBWJIBHO TPAKTOBAThH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUUH, UX
0003HaYEHUs U €AMHUIIBI, HAXOIUThH (DOPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(GU3MUECKYIO0 BEJIMUUHY C IPYTUMU BETUYUHAM;

ONMCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIMIECTBA U IEKTPUUECKHE
ABJICHUS (TTPOLIECCHI), HCTIONB3YS (PU3NUECKUE BETUUMHBI: DIEKTPUIECCKUH 3apsif,
ANEKTPUUYECKOE TOJIE, HANIPSKEHHOCTD I0JIs, IOTEHLIHAN, PAa3HOCTh MOTEHIINAJIOB;
IPU OMTUCAHUU TIPABUIHLHO TPAKTOBATH (DU3NYECKUN CMBICI UCIIOIb3yEMBIX
BEJIMYUH, UX 0003HAYCHHS U €IMHUIIBI; YKA3bIBATH (POPMYIIBI, CBSA3BIBAIOIIIHE
TaHHYI0 GU3UUECKYI0 BEIMUYHUHY C APYTHUMH BEIMUYNHAMU;

aHATM3UPOBATH (PUBNUECKHUE MPOIIECCHI U SBICHUS, UCTIONIB3Ys (PU3HUECKUE
3aKOHBI Y MPUHIMIIBL: 3aKOH BCeMUPHOTO TsAroTenus, 1, II u 111 3akonsl HeroTOHA,
3aKOH COXpPaHEHHS] MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCA,
MPUHIIKIT CYTIEPIIO3UIMN CUJI, TPUHIUIT PABHONPABUS MHEPLHUATBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHUS BELIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETUUYECKON SHEPTUH TEIJIOBOTO JABUKEHUS MOJIEKYII C
a0COIOTHOM TeMmepaTypoi, IEPBBIA 3aKOH TEPMOTUHAMUKH, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa, mpy 3TOM pas3inndaTh CIIOBECHYIO
bOopMyITHUPOBKY 3aKOHA, €70 MATEMATHUYECKOE BBIPAXKEHUE U yCIOBUS (TPAHULIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHITUIIBI ICUCTBHS MAIIINH, PUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3inyaTh yCIOBUS UX O€30MaCHOIO UCTOJIb30BaHUS B
MOBCEIHECBHOM XU3HU;

BBITIOJIHSITh DKCTIEPUMEHTHI 10 UCCIICIOBAHUIO (PU3UUECKUX SIBICHUIN 1
MIPOIIECCOB C UCIIOIB30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHUM, PU 3TOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHUS, POBOIUTH OMBIT U
dbopMyITHUpOBATH BHIBOJIBL;

OCYIICCTBIISITH MIPSIMBIC U KOCBEHHBIC H3MEPCHUS (PU3HUSCKUX BETUYHH, TPU
ATOM BBIOMPAThH ONTUMAJIBHBIN CITOCOO U3MEPEHUS U UCTIOJIH30BaTh N3BECTHBIC
METO/bI OLIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NUECKUMU BEITMUUHAMU C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUM, IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUPOBAThH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTU (PU3UUECKUX BETUUUH B
BU/JIe TAOIUI] ¥ TpadUKOB, JejaTh BEIBOBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

co0Jro1aTh MpaBuiia 6€30MacHOTO TPY/ia MPHU MPOBEACHUN UCCIISIOBAHUM B
paMKax y4eOHOTO IKCIIePUMEHTA, Y4eOHO-HCCIIeI0BATEIbCKON U MMPOSKTHOU
JESATEeIILHOCTH C UCIIOJIb30BaHUEM M3MEPUTEIIbHBIX YCTPONUCTB U JIAOOPATOPHOTO
000py10BaHMS;

pemath pacy€THBIC 3a/1a4U C SIBHO 33aJJaHHON (PU3NUYECKON MOJIEIbIO,
UCTIOJIB3YA (pU3MYecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIU3a YCJIOBHS 3a7a4u
BbIOMpATH (PU3UUECKYIO MOJIEIIb, BEIACIATh (PU3NYECKUE BETMYUHBI U (POPMYIIBI,
HEOOXOIMMBIE /JIs €€ PEIICHMs], POBOJAUTD PACUETHI U OLICHUBATH PEATbHOCTh
MOJIYYEHHOT'0 3HAYeHUS (PU3UUECKON BEIIMYUHBI,

penaTh KaueCTBEHHBIE 33]Ja4l: BBICTPAUBATD JIOTHYECKU HEMPOTHUBOPEUUBYIO
IENIOYKY PACCYXKICHUH C OMOPON HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uvecKue sIBICHUS,

UCIIOJIb30BaTh MPHU PEIICHUH YYeOHBIX 3a1a4 COBPEMEHHbBIC
nH(OPMAITMOHHBIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIpe/ICTaBlIeHUs Y4eOHON 1 HAyYHO-TIOMYJISIPHON HH(OpMAIuK, TOTyYeHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJTy4aeMyt0 HH(OpMaIIHio;

IPUBOIUTH IPUMEPHI BKIIAJ]a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUIECCKUE 3HAHUSA 10 (DM3UKE B MIOBCETHEBHON KUZHH
TSt obecriedeHus: 6e30macHOCTH TP O0paIeHny ¢ TPHOOpPaMH ¥ TEXHUIECKUMU
YCTPOMCTBAMH, JIJIS COXPAHEHUS 3/I0POBBS U COOIIOJIEHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPEIE;



paboTaTh B rpyMIe C BHIIOTHEHHEM PA3IMYHBIX COIUAIBHBIX POJICH,
TUTAHUPOBATH PabOTY TPYMIIBI, PAIMOHATIBFHO PaCIPEeNATh O0I3aHHOCTH U
TUTAHUPOBATD JCSTENBHOCTh B HECTAHAAPTHBIX CUTYAIHSIX, aI€KBATHO OLICHUBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB TPYIINHI B PEIICHUE PACCMaTPUBAEMOM TPOOIEMBI.

K koniy oOyuenus B 11 kiiacce npeaMeTHbIe pe3yJIbTaThl HA 6a30BOM
YPOBHE JTOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JE€MOHCTPUPOBATH HA IPUMEPaXxX Poib U MeCTO PU3UKK B (HOPMUPOBAHUN
COBPEMEHHOM HAyYHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUM, B IPAKTUIECKON ACSITENFHOCTH JIFOJICH, IIETIOCTHOCTh U €TMHCTBO
¢u3ndIecKoil KapTUHBI MUPA,

YUUTBIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (DU3UUECKUX MOJIEIICH:
TOYEYHBIH JEKTPUUECKUH 3apsijl, JIyd CBETa, TOUCYHBI NICTOYHHUK CBETA, SiACpHAs
MO/IeJTh aTOMa, HyKJIOHHAs! MOJIEIh aTOMHOTO sIIpa MPH PEIICHUHA PU3NIECKIX
3ajay;

pacmo3HaBaTh (pU3HUECKUe SBICHUS (IIPOLIECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKH U KBAHTOBOW (DU3HKH: AICKTPUUYECKAst IPOBOIUMOCTb,
TETIOBOE, CBETOBOE, XUMUIECKOE, MATHUTHOE JICHCTBUS TOKA, B3AaMMOJCHCTBHE
MarHUTOB, PJICKTPOMArHUTHAs WHAYKIIHSA, JCHCTBHE MATHUTHOTO TIOJISI HA
IPOBOJAHUK C TOKOM M JIBIIKYIIHMICS 3apsifl, 2IEKTPOMAarHUTHbIE KOJIeOaHUs U
BOJIHBI, IPSIMOJMHENHOE paclpOCTpaHEHUE CBETA, OTPAXKEHUE, TIPETOMIICHHE,
uHTepdepennus, Tudpakius 1 NoJaIpU3alus CBeTa, TUCIIEPCUs CBETA,
dboToanekTpudeckuii 3phext (poTodrddekT), cCBeToBOE AaBIeHNE, BOSHUKHOBEHUE
JUHENYaToro CreKTpa aToMa BOJIOpO/ia, ECTECTBEHHAs! U UCKYCCTBEHHAs
PaANOaKTHBHOCT;

OINMKCHIBATh U3yUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE, FTEKTPUUECKYIO IPOBOAUMOCTD PA3IMYHBIX CPEN) U
AIIEKTPOMArHUTHBIC SABJICHUS (ITPOIIECCHI), UCTIONB3Ys (DU3NUECKUE BETUIHHBI:
ANEKTPUUECKUM 3apsijl, CUJla TOKA, DJIEKTPUIECKOE HAMPSIKEHUE, DIIEKTPUUECKOe
COIIPOTHUBJICHHUE, PA3HOCTh MOTEHIIUAJIOB, 3JIEKTPOABIKYIIAs CUila, paboTa TOKa,
MHAYKLIHS MarHUTHOTO TOJIs, cuiia Amrnepa, cuia JlopeHna, MHAYKTUBHOCTb
KaTyILIKH, SHEPTHsl JIEKTPUUECKOTO M MATHUTHOIO MOJIeH, IIEPUO]T U YacToTa
Kosie0aHuil B KoJiebaTeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B Ipolecce
rapMOHHMYECKUX 3JIEKTPOMArHUTHBIX Kosie0aHuM, (OKYCHOE pacCTOSTHUE U
ONTUYECKas CHJIa JIMH3bI, IPY OMMCAHUHU MPABHIBHO TPAKTOBATh (PU3NUECKHI
CMBICJ MCTIOJIb3yEMbIX BEJIMYMH, UX 0003HAUCHUS U €MHUIIbI, YKA3bIBATh
(dopMyIIbl, CBA3BIBAIOLINE TAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMU;

OTHCHIBATh U3yUCHHBIC KBAHTOBBIC SBJICHUS U MPOIIECCHI, HCIIONIb3YS
(¢u3nyecKne BETUIHHBI: CKOPOCTD AJIEKTPOMArHUTHBIX BOJH, JUTMHA BOJIHBI U



4acToTa CBETA, PHEPTUsl U UMNYJIbC (POTOHA, TEpUO MOTypacaaa, SHEPrus CBsI3U
ATOMHBIX sJIep, IPU OMUCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICT
WCIIOIb3YEMbIX BEJIMYUH, UX 0003HAUYCHUS U €IUHUIIBI, YKA3bIBATh (DOPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUMHAMH,
BBIYUCIIATH 3HaUCHUE (PU3NUECKON BETUUUHBI;

aHAJTU3UPOBATH GU3UUYECKHUE MPOLIECCHI U SABJICHUS, UCTIONb3Ys (PU3nuecKue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MTOCIEI0BATENILHOIO U TAPaJIEIbHOTO
COEMHEHUS NPOBOJIHUKOB, 3aK0H [[oyns—JIeHna, 3aKk0H 2J1€KTpOMarHuTHOU
WHJIYKI[MHY, 3aKOH MPSIMOJIMHEHHOTO paCIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI IIPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA 11 poTtorddekTa,
3aKOH COXPaHEHUS SHEPTHUH, 3aKOH COXPAaHECHUSI UMITYJIbCA, 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHHSI MacCOBOI0 YHCIIA, OCTyJaThl bopa,
3aKOH PaJMOAaKTUBHOTO pacmajia, Ipu 3TOM pa3inyaTh CIIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBHUS (TPaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;

ONpEeAEsATh HAIPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJISI TPOBOJHUKA
C TOKOM, CUJIbl AMriepa u cuiibl JlopeHna;

CTPOUTH U OMUCHIBATh U300paKEHUE, CO3/1aBAEMOE IJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M;

BBITIOJHSATH AKCIIEPUMEHTHI 0 UCCIEAOBAHUIO (PU3UUECKUX SBICHUHN U
IIPOLIECCOB C UCIIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHU: IIPU 3TOM
dbopMynupoBaTh podIemMy/3agady U TUIIOTE3y Y4€OHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOT'O 000PYyI0BaHNS, TPOBOIUTH OTIBIT U
(bopMynHpOBaTH BEIBOBL;

OCYIIECTBIISITH MPAMbBIC U KOCBEHHBIE U3MEPEHHS (PU3MUECKUX BEJTUYHH, IIPU
ATOM BBIOMPATh ONTUMAIBLHBIN CIIOCOO U3MEPEHUS U UCIIOJI30BAaTh U3BECTHHIC
METOJIbI OLICHKH MOTPEITHOCTEN N3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NUYECKUX BETUYHMH C UCTIOIh30BAHUEM
MPSIMBIX U3MEPEHUNA: TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, PUKCUPOBATH
PE3YNIBTATHI OTYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYMH B BUJE TAOIUIT U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIECI0BAHNUS,

coOmro1aTh MpaBwiia 6€30MacHOTO TPy ia MPU MPOBEJCHUH UCCIICIOBAHUHN B
pamMKax yuyeOHOTo dKCIEPUMEHTA, YIeOHO-UCCIEA0BATEIbCKOM U MTPOCKTHOM
NEATENbHOCTHU C UCIOJIb30BaHUEM U3MEPUTENbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000pyT0BaHMS;

pemaTh pac4€THBIE 33]]a4U C SIBHO 3aJaHHON (PU3NYECKON MOJIEIBIO,
UCTIOJNIB3YS (PU3NUECKHEe 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHAIHM3a YCIOBHS 3aa4u
BBIOMpaTh (PU3UYECKYIO MOJICIIb, BBIJICTATh (PU3NMUECKUE BETUUMHBI U (POPMYJIbI,



HE0OXOIUMBbIE JJId €€ pelIeHHs], IPOBOAUTH PACUETHI U OLICHUBATh PEATILHOCTh
MOJIYYEHHOT'0 3HAaUeHUs (PU3HUECKON BETUYUHBI;

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPauBaTh JIOTHYECKA HEIPOTUBOPEUYUBYIO
LIETIOYKY PACCYKACHUN C OIIOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
dbu3nUecKue sIBICHUS,

UCIOJIb30BaTh MPHU PEIICHUH YUeOHBIX 3a7a4 COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIL[UU
U IIpe/iCTaBieHUs y4eOHON U HAyYHO-TIONMYJISIPHON HH(OpMALUK, TOJTyYEHHON U3
Pa3TUYHBIX HCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBAThH MOJy4aeMyt0 HH(pOpMaIuIo;

OOBSCHATH MPUHIUIIBI IEUCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30M1aCHOTO UCIIOJIb30BaHUS B OBCEIHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJ]a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE TIPOILIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA 10 (PU3UKE B MOBCETHEBHON KU3HU
11t obecriedeHus: 6e30MacHOCTH P 00palleHny ¢ TPUOOpaMu U TEXHUYECKUMU
yCTpOICTBAaMU, JJIsl COXPAHEHHUS 3/I0POBBSI U COOJIIOIEHUSI HOPM DKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B rpyIIe C BHIIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH,
IUIaHUPOBATh PadOTY TPYMIIbI, PAIMOHATIBHO paclpeaeiaTh 00A3aHHOCTH U
IUIAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CUTYalUAX, AIEKBATHO OLICHUBATH
BKJIa/1 K&KJOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Kontpoasnseie | IIpakTnueckn (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI e padoThl
pecypcsl
Pa3znea 1. ®U3UKA U METObl HAYYHOI'O TIO3HAHUA
bu6moreka [{OK
1.1 ®du3MKa 1 METObl HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/7f41bF72
Hroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kitnemaruia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpPAHECHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOU 9 1 bubnuoreka [IOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubnmuoreka [JOK
32 OCHOBBI TEPMOHHAMHIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELIECTBA. 5 bubnuorexa [IOK

®da3oBbIe epexoabl

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




Hroro no pazgeny

24

Paznen 4. JIEKTPOAUHAMMUKA

bu6moreka [IOK
4.1 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 3neKTpUYECKUi TOK. TOKHM B 12 bubnuoreka [IOK
' Pa3IIMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Uroro o pazneny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uudpoBbIe
Ne n/m P Kontpoabnsie | IIpakTnueckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. QJIEKTPOANHAMMUKA
11 MarunuTHO€ 1noje. DIeKTpoMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nea 2. KOJIEBAHUWS U BOJIHbBI
21 MexaHn4ecKre U 3JIEKTpOMarHUTHbIE 9 1 bubnuoreka [IOK
' KOJICOaHHsI https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKre U 3JEKTpOMarHUTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Ontuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro o pazueny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH

31 OcHOBBI crielIMANIBHON TEOPUU 4 1 bubnunoreka [IOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbl KBAaHTOBOW ONTHKHU 6 bubmorera I[OK

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




bubmmoreka [{OK
4.2 Crpoenne atoma 4 https://m.eds00.ru/7f41c97¢
bu6moreka [IOK
4.3 ATOMHOE 7/1po > https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKHU

5.1 DneMEeHTBl aCTPOHOMHUU U acTpO(PU3UKU 7 Etilgsﬂ;l:::é(;?rc:ﬁ £41c97c
Hroro no pazgeny 7
Pazgen 6. OBOBLIAIOIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOpPEHKE 4 Et?fsﬂll;lr?:ee;s?)gr(jls £41c97c
Hroro o pazmeny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoJunyecTBo 4acos DJIeKTPOHHBbIE
Jara

Ne uudposbie

Tema ypoka Kontpoabnsbie | Ilpakruyeckue | H3Yy4YE€HH
n/n Bcero o0pa3oBaTe/ibHbIE

padoThI padoTsbI |
pecypchl

®du3nKa — HayKa O MPUPOJE.

1 Hayunsie MeT(})]K Bl HO?I;)H;)HI/ISI 1 brbmorexa [TOK

yi g https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u mecTo dusnku B

5 (hopMUPOBaHUH COBPEMEHHOM 1 bubmuotexa [JOK
HAy4YHOM KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIBbHOCTH JIOIEH
Mexannueckoe OIBUKEHUE.

3 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nerokenus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NTpsIMOJIMHEITHOE 1 bubnuoreka [IOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPAMOJIMHENHOE 1 bubnuoreka [IOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE TazieHne. Y CKopeHue 1 bubnmoreka [IOK
CBOOOJHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe n1BUXKEHUE.

7 JIBr>keHre MaTepralibHOM TOUKH 110 1 bubmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun oTHOCUTENBbHOCTH [ anunes. 1 bubmuoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
IlepBbiii 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun

9 CYIIEPIIO3UINY CUI. BTOpO# 3aKk0oH bubmmorexa IOK
HEp 5 - Dropor https://m.edso0.ru/ffoc3bes
HreroTona nst MmaTepuanbHON TOUKH

10 Tpernii 3akoH HeroToHa 115t bubnuoreka [IOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHUpHOro TsaroteHus. Cuna

11 TspKecTH. IlepBasg kocMu4ueckas bubmmorexa ITOK

- 1P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuotexa [JOK
TeIa https://m.edsoo.ru/ff0c3el8
Cuia tpenust. Korddbunuent tpesus.

13 Cuna C(P;n OTHBJIeI({bI/(Iif)I pu BI/IE(GHI/II/I bubmorera ITOK

P pH A https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH UIIH rasze
[TocTymarensHOE W BpaIliaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [JOK
Mowment cuibl. Inedo cuitel. YcitoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Teja
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHATbHBIX TOYCK. bu6mmoreka [IOK
WMiynsc cuiipl. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
uMIyasca. PeakTuBHOE BMKEHHE
PaboTa 1 MOIITHOCTH CHUJIBL.

16 Kunernueckas sHeprus MmaTrepuantbHON bubnuorexa [IOK
Touku. Teopema 00 u3MeHEHUN https://m.edsoo.ru/ff0c4502
KHUHETHYECKOI SHEPTUH

17 [loTreHunanpHas SHEPTUs. bubmuoreka [JOK




[ToTeHumanpHas SHEPTUs yIPYTO
neGopMUpPOBaHHON TPYKHUHBI.
[ToTrenumansHas SHEPTHs TeNa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuiibl. CBs3b pabOTHI
HETIOTEHIIMAJIHHBIX CHJI C HI3MEHEHUEM
MEXaHMYECKOW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHUs MEXaHUYECKON
SHEPTHUU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabota
«MccnemoBanue cBsi3u pabOTHI CUITBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHN
TeJa Ha MPUMEPE PaCTHKCHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbHas paboTa mo teme
«Kunemaruka. J{uaamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE»

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

21

OCHOBHBIC TTOJIOKECHHUS MOJICKYJIAAPHO-
KHUHETUYECKOM TCOPHUHU. BpOYHOBCKOG

nsuxenue. uddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABMKECHUS U
B3aHMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu cTpoeHus ra3oB, )KUJIKOCTEN
U TBEPBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABoraz[po

24

TennoBoe PpaBHOBCCHC. TeMnepaTypa




u e€ usmepenue. lllkana remmneparyp
Lenbcus

Wneanpusiii raz B MKT. OcHOBHOE

bu6moreka [IOK

25
ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMIiepaTypa Kak Mepa

26 CpeaHEeN KUHETHYECKON dHEPruun bubnuorexa [JOK
JBYKCHHS MOJICKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlambToHa. ["a30BBIC 3aKOHBI
JlabopaTtopHnast pabota

28 «MccnenoBanmne 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSIHHS
Pa3peKEeHHOTO raza»

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [JOK
rpaguvIecKkoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
Buytpenusis sueprus
TEPMOIUHAMHYECKON CUCTEMBI U
crioco0Onl e€ m3meneHus. KomnaectBo bubmuorexa [JOK

30
TEIJIOTHl U paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UEALHOTO
raza

31 Buapl Terionepenaun bubmorexa [JOK

s pe https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIIOEMKOCTh BEILIECTBA.
32 KonnuecTBo TemnoTel npu bubmmorexa TIOK
p . https://m.edsoo.ru/ffOc5¢c36
Teruionepenade. AanadaTHbIN TMpoIiece
33 [lepBrlii 3aKOH TEPMOJMHAMUKH U €TI0 bubnuorexa [IOK

NPHUMCHCHUC K U30IIpoLeCCaM

https://m.edsoo.ru/ff0c5efc




HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon bubmmorexa [TOK
PHpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun pevicrBusa u K11 renoBoit bu6moreka [IOK
MAaIllHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKoJoru4ecKkue npooiIeMbl
TETUIOHEPTETHKHI
38 O6o06matomuii ypok «MomnekysipHas bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOJMHAMUKI) https://m.edsoo.ru/ff0c6938
KontponsHas pabora no teme
39 «MounekynspHas puszrka. OCHOBBI bubmorexa [JOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanue 1 KOHACHCAITHS. bubnuoreka [IOK
Hcnapenue u kunenune https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbII bubmorera I[IOK
AYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u
42 amopdHbIe Tesa. AHU30TPOITHS bubnunoreka [IOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepHUAaIIbI
[1naBneHue u KpUCTAIN3ALINS.
43 VenpHas TenioTa miaBJIeHUs bubmorexa [JOK
g ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bubmuoreka [JOK
44 YpaBHEeHHE TEIIOBOTO OanaHca https://m.edsoo.ru/ff0c6820
45 OnexTpusaus Tei. DJIeKTPUIECKUN bubnuorexa [IOK




3apsi. J{Ba BHIa QJICKTPUUECKIX
3apsI0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOHUKH, TUBNEKTPUKHU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPAHEHU bubmmorexa LHOK
YHpOBOZA ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiia
BsaumonelictBue 3apsioB. 3akoH
47 Kynona. TodeyHEIN dIIEKTPUYCCKUI bubmorexa [JOK
y ' P https://m.edsoo.ru/ffOc6ced
3apsin
Hanpssk€HHOCTB 311EKTPUYECKOTO
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
ANIEKTPUYECKUX TToJer. JInann https://m.edsoo.ru/ffOc6df2
HaANPsKEHHOCTH
PaboTa cut a5ekTpocTaTHYecKoro
49 nois. [lorennuan. PasHocts bubmorexa LOK
) THHAIT. https://m.edsoo.ru/ff0c6f00
IOTEHIMATIOB
IIpoBOAHUKY U OUDIIEKTPUKHU B
50 3J'IpeKT OCTaTHYECKOM r[(f)ne Brbmorexa LJOK
p ' https://m.edsoo.ru/ff0c7018
JlunnekTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DaexrpoéMkocTs. KoHgeHcaTo
p 8 p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD IIOCKOTO
52 KOHEHcATOPa. DHEPIUA 3apsKEHHOTO Bubmorexa OK
8 pa. P P https://m.edsoo.ru/ffoc72c0
KOHJICHCAaTopa
53 JlaGopatopHas pabota "U3mepenue
EKTPOEMKOCTH KOHJEHcaTopa”
54 [TpuHUMI NEHCTBUS U IPUMEHEHNE

KOHJIEHCATOPOB, KOIUPOBAJILHOTO
ammapara, CTpyiHOTro IpuHTepa.




DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHE 3IEKTPOPHOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma s
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
pOBOHUKOB. JIabopaTopHas paboTta
«M3ydeHune cMemaHHOTrO COeTMHEHHS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOTIITHOCTB AIEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1151 TIOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenue I/1C nctouHuKa TOKa U
€ro BHYTPEHHET'0 COMPOTUBIICHUSD)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTD
COTPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOAUMOCTb

60

ONEKTpUUECKUI TOK B BaKyyMe.
CBoJicTBa DIIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
IIpuMECHas MIpOBOAUMOCTE. CBoiicTBa
p—n-nepexona. HOJ'IyrIpOBO,Z[HI/IKOBLIC

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0c84ae




puOOpHI

DneKTpUUYECKUi TOK B pacTBOpax U
pacIuIaBax >JICKTPOIUTOB.

bu6moreka [IOK

62 DNEeKTPOTUTHIECKAs TUCCOLIUALIMSL. 1 https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B razax.

63 CaMocCTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue Tpudopsl U

64 YCTPOWCTBA U X ITPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KountponsHas pabora no teme

66 «Inekrpocraruka. [locTosiHHBIN 1 bubnuoreka [IOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepHblil ypok. KonTpoiabHas 1 bubnunoreka [IOK
paborta no Teme "DneKTpoaruHaMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o0maromuii ypok bubnuoreka [IOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
° T
Jrj;n Tema ypoka Beero Konrpoabnsbie | IIpakTudecku i[:y‘?eﬂnﬂ :)Igs)az?;;eeﬂbﬂme
padoTsI e paboThbI pecypesI
[TocTostHHBIE MAarHUTHI U UX

1 B3auMo/ieiicTBe. MarauTHoe 1oJie. 1 bubmmoreka [IOK
BekxTop MarHuTHOM MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHJTYKITUH
MarauTHO€ noJie MPOBOAHUKA C

9 TokoM. OmbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmopaericTBrue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuorexa [JOK
MarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«UccaenoBanne nelicTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM)

JleficTBMEe MarHUTHOTO TIOJIS HA

5 JBUKYIIYIOCS 3apsSKEHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cusl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas UHAyKus. [lotok 1

BEKTOpa MarHUTHOM MHAyKIuu. I1C




MHIYKIHAU. 3aKOH JIEKTPOMArHUTHON
naaykuun Oapanes

JlabopaTtopHnas pabota
«HccnenoBanue sBICHUS
3HeKTpOMaFHHTHOfI WHAYKIUW

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTH. SIBNECHUE
camouHaykiuu. 3/1C caMOMHTyKITUH.
DHeprusi MarHUTHOTO TOJIsl KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

bubmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa U Ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHMTBHI, 3JIEKTPOIBUTATEb,
YCKOPHUTEIIN JIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o0maromuii ypok «MarautHoe
moJie. DJIeKTPOMarHuTHAS WHIYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KoutponsHas pabora no teme
«MarauTHoe mnoz’e.
DNeKTpOMarHUTHAsI MHAYKIUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
konebanus. 'apMoHUUeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIEOaHUH.
[IpeBpanienue sHepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majlblx KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTU ¥ MAcChl Ipy3a»




14

Kone6arenbublit kouTyp. CBOGOAHBIE
QJICKTPOMArHUTHBIC KoJIE0aHU B
UJIeaIbHOM K0J1e0aTeIbHOM KOHTYpE.
Ananorus MCKAY MCXaHUYCCKUMU U
OJICKTPOMAriMTHBIMU KOJICOaHUSIMH

bubmmorexa [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHCPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxaromux
KoJeOaHusx. BelHyXIeHHBIE
MexaHn4Jeckue Kojiebanus. Pe3onanc.
BBIHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJeOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MEepEeMEHHBINA TOK. MOIIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTBYyIOlee 3HAUEHHE CHIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponszBoacTo,
nepenava u noTpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOKCTBO U IPAKTUUECKOE
MIPUMEHEHHE AIIEKTPUUECKOT0 3BOHKA,
reHeparopa IepeMeHHOro ToKa,
JINHUH JIEKTponepeaayd

bubmuorexka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKU IIPH
IIPOU3BO/JICTBE IEKTPOIHEPTHH.
KynpTypa ncnonszoBaHus
IEKTPOIHEPTUH B IOBCEIHEBHOMN




KHU3HHU

Mexannueckue BOJIHBI, YCIIOBHA
pacnpoctpanenus. [lepuoa. Cxopoctb

bubmmoreka [IOK

21
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsbie U IPOOJIbHBIE BOJTHBI
3Byk. CkopocTb 3ByKa. ' poMKOCTh bubnuorexa [JOK
22
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJTHBI, X
23 cBoiicTBa u ckopocTs. [llkamna brbmmorexa [OK
p ' https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIMITBI PaTUOCBSI3N U
24 TeneBuaeHus. Pazsutue cpencts
cBs3u. Pagnosokamus
o5 KontponbHas padota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeliHOe pacnpocTpaHeHUE
26 CBETa B OJHOPOJIHOM Cpejie. bubnuoreka [JOK
TodeuHsblil ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxxenue cBera. 3aKOHBI
27 oTtpaxenus ceera. [loctpoeHue bubmmorexa [JOK
p o p https://m.edsoo.ru/ffOcd4e0
M300pakeHUi B IMJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonnoe
08 BHYTpeHHee oTpakeHue. IIpenenbHblin bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTpaKeHUS
29 JlaGopatopHas pabota «M3mepenue bubnuorexa [IOK

IoKa3aTeJid MPEJIOMIICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a




JIunzel. [locTpoenue nzodpaxeHuii B

30 auH3e. Popmyra TOHKOH JIMH3BI bubmorera [JOK
+ OPMY ' https://m.edsoo.ru/ffOcddle
YBeIUYEHUE JIMH3BI
JlabopaTtopHnas pabota
31 «HMccnenoBanue CBONCTB
M300paKeHUl B TMH3aX»
Hucnepcus ceera. CI0XHBINA COCTaB
32 6enoro cseta. L{er. JlabopaTopHas
pabora «Habnronenue nucnepcuu
CBETa»
Wnrtepdepennus ceeta. Audpakuus bubnnorexa [JOK
33 .
ceerta. [ludpakimonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOPHI M YCTPOUCTBA U
YCIIOBHS X 0€30TIaCHOTO TPUMEHEHUS
['paHuIIBI MPUMEHUMOCTH
36 KJ1accuyecko Mmexanuku. [ToctynaTs bubmuorexka [JOK
CIIelIMaIbHON TEOpUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3ameJJIeHHe BPEMEHHU U COKPAILIEHUE bubmmorexa [JOK
g P patl https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYIbC PENSATUBUCTCKON
38 yacTulilbl. CBSI3b MacChl C DHEPTUEH U bubmmorexa [TOK
HeL P https://m.edsoo.ru/ffOcfc68
HUMITYTECOM. DHEPTHUS TIOKOS
39 KonTtponeHas padora «OnrTuka. bubnuorexa [IOK

OcCHOBBI CIIeLMaJIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0




OTHOCHUTCIIBHOCTH»

®otonbl. opmyna [lnanka. ueprus

bu6mmoreka [IOK

40
Y UMIYIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 LIOK
noInOTEKA
. A.T.
4 (poros(exra. Onrrer https://m.edsoo.ru/ffOcffca
CroneroBa
3akoHbI poToddhPexTa. YpaBHEeHHE
42 3171HHIT€§Ha J'I(if)l(b(i)OTOS(b(i@)eKTa brbmmorexa [OK
a ' https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» ¢potospdekra
HaBnenne cpera. OnbiTel 1. H.
43 JlebeneBa. XMMHUUECKOE IEHCTBUE bubmorera [JOK
Acka. a1 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
MPAKTUYECKOE MMPUMCHEHHE:
44
(dboTormeMenT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOINO
45 Pemenne 3agay mo temMe «3J€MEHTHI bubmuorexka [JOK
KBAaHTOBOM OITHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OTBITEI
46 Pezepdopna no paccesHUO o-4acTH bubmmorexa [JOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas MOJeNb aTOMa
bubmuoreka [JOK
47 I1 b
OCTYIIaThl bopa https://m.edsoo.ru/ff0dOafa
H3nydenne u noriomieHue GOTOHOB
48 II I/I}II;IG eXx0JIe aTOMEIlH co H(?;o OBHSA bubmorexa HOK
P pexoaL . 8 yp https://m.edsoo.ru/ff0d0Oafa
SHEPTUU Ha Ipyroi. Buasl ciekTpoB
49 BoanoBbie cBolicTBa yacTull. BoiaHbI bu6mmoreka [JOK

ne bpoiins. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE HU3JIy4CHHE

50

OTKpbITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopaa o onpeneneHuro cocraBa
PaIMOAKTUBHOTO M3JTY4CHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6eTa-, ramma-
n3iny4yeHus. BousHue
PaIMOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. ['aMma-uznydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepusie peakuuu. AnepHbii
peakrtop. [IpoGiembl, IEPCIIEKTUBHI,
9KOJIOTUYECKHE aCTICKThI SACPHOMN
SHEPTETUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTpoHAa. MeTo bl HAOMIOACHUS U
PErucTpalyu 31€MEHTAPHBIX YACTHIL.
Kpyrasiit cton «®yHnameHTanbHble
B3auMoaeiicTBuA. EqnHCTBO
(bu3nUecKoi KapTUHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTUS ACTPOHOMHUHU.
[IpuknaaHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHe acCTpOHOMHUU. Bun
3B€31HOrO HeOa. Co3Be3aus, sIpKUe
3BE3/1bI, TUIAHETHI, UX BUJHMOE




nBrokenne. CoHeyHas cucreMa

56

Connne. ConHedHas aKTHBHOCTb.
Wcrounuk sHeprun CosiHua u 3BE37

57

3BE3/1bl, KX OCHOBHbBIE
XapaKTePUCTHKU. 3BE3/IbI TIIaBHOU
MOCJIeIOBaTeILHOCTH. BHYTpeHHEE
cTpoenue 3B&311. COBpeMeHHbIE
MIPEJICTABJICHHS O TIPOUCXOKICHUH H
spororun CoHIa U 3BE3]

58

Mneunslii [1yre — Hama ["anaktuka.
TTonoxxenne n gmkenne CoaHIA B
lNamakTtuke. ['anaktuku. Y€pHble
JBIPBI B IPax FaJaKTHK

59

Bcenennas. PazOeranue rajiakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe uznyyenue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl acCTPOHOMUHT

61

KonTtponbHas padota « 371€MEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Pons ¢pusuku u
ACTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJOTHYECKOM, COIMAIBLHON U
ATHYECKOH cdepax IesTeTbHOCTH
yeJIoBeKa

63

O6o06maromuit ypok. Ponb u mecto
(U3UKU U aCTPOHOMUH B
COBPEMEHHOMN HAYYHOU KapTUHE MUPA




64

O6o06mmaromuii ypok. Poib
¢u3nveckoit Teopun B GOPMUPOBAHUN
MpeCTaBIeHUN 0 (PrU3HIeCcKOn
KapTHUHE MHUpA

65

Oo6o06maromuit ypok. Mecto
(u3nuecKoi KapTUHBI MHpa B 0011IEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEACTABICHUN O IPUPOIC

66

PesepBHbIl ypok. MarautHoe noie.
DNeKTpOMarHuTHask UHIYKIHS

67

PezepBHbIil ypok. Ontuka. OCHOBBI
CIIeIMaIbHOM TEOpUHU
OTHOCHUTEIILHOCTH

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68







YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHE MATEPHUAJIBI IJIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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