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IHHOACHUTEJBHASA 3AIIMCKA

[Iporpamma o ¢usnke 6a30BOro ypoBHSI Ha YPOBHE CpETHETO 00IIero oopa3oBaHus pa3padoTaHa Ha OCHOBE TOJIOKEHUHN U
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON mporpammbl, mpeactaBieHHbIX B PI'OC COO, a takxke ¢
yuéToM (QenepanbHOil paboueil mporpaMmbl BOCHHTAHHUA W KOHIEMIMM MpernojaBaHusl ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peann3yonux OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

CopepxaHue mporpamMmbl 1Mo (pu3MKe HarpaBiIeHO HA (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA 00yUaIONIXCs
10-11 kmaccoB mpu oOyueHuu ux (usnke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IEATEILHOCTHOTO moaxoa. [IporpamMmma mo
¢usuke coorBerctByeT TpeboBaHusiM PI'OC COO K I1UIaHMPYEMBIM JUYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM
pe3yibraTaM OOydeHHUs, a TAaKK€ YUHUTHIBAET HEOOXOAMMOCTh PEaU3alliy MEXIPEAMETHBIX CBsi3eld (PU3MKU C €CTECTBEHHO-
Hay4YHbIMU Y4eOHBIMHU NpeAMETaMu. B Hell ompenenstoTcss OCHOBHbIE LENHU WU3Y4YEHHs] (PU3MKU Ha YpOBHE CPEIHEro oOLIero
oOpa3oBaHMsl, INIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METAIIPEIMETHBIE, NIPEAMETHbIE (Ha 6a30BOM
YPOBHE).

[TporpamMma no pusnKe BKIIOYAET:

] mmaHupyeMble pe3yJIbTaThl OCBOCHMS Kypca (PpU3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE€ MPEAMETHBIE PE3YyIbTaThl IO

rojiaM oOy4eHwus;

] conepkaHue yuebHoro npeamera « Pu3nka» mo rogam o0yyeHHUs..

®duszuka Kak Hayka 0 HambOosee oOUIMX 3aKOHAX MPUPOJIbI, BBICTyNAas B KayecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIA BKJIAJl B CHCTEMY 3HaHH 00 oxpykaromeMm mupe. IIKombHBI Kypc (QU3UKH — CHUCTEMOOOpPA3yrOIIUil s
€CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB, MOCKOIbKY (U3MUECKHE 3aKOHbI JIe)KaT B OCHOBE IPOLIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHUEH, Ouosoruei, (usmdeckoil reorpadueit u actpoHommueil. lMcmonb30BaHHE W aKTUBHOE MPUMEHEHUE
(bu3nuecKrX 3HAHUM ONpeaeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B c(hepe SJHEPTEeTUKU, TPAHCIIOPTA, OCBOCHMSI
KOCMOCA, MOJIy4eHHsI HOBBIX MaTepUalioB C 3aJaHHBIMU CBOMCTBaMHU W JApyrux. M3ydeHue ¢u3vku BHOCUT OCHOBHOW BKJIal B
(hopMHpPOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydaromuxcs, B (pOpMUpPOBaHHE YMEHUW MPUMEHSATh HAYyYHBIA METO]
MO3HAHUS MPU BBIMOJHEHUN UMHU YUYE€OHBIX UCCIIEA0BAHUM.

B ocHOBY Kypca (pU3MKH ISl yPOBHS CPEIHEr0 OOIIEro 00pa30BaHus MOJOXKEH P UAEH, KOTOPbIE MOXHO paccMaTpUBATh
KaK MPUHLMIIBI €70 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBJISIETCA JIOTMYECKM 3aBEPUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX
paznienoB (GU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.



Hoes eenepanuzayuu. B cOOTBETCTBUY ¢ HEM MaTepHan Kypca GU3UMKU 00beAUHEH BOKPYT (hu3nueckux Teopuid. Begymum B
Kypce saBisieTcs: GOpMUPOBAHUE TIPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus mpeanoyiiaraeT UCMoJb30BaHuE TYMAaHUTAPHOTO MOTEHIMANA (PU3NIECKON HAYKH,
OCMBICIICHHE CBS3M Pa3BUTHS (U3UKH C pa3BUTHEM OOIIECTBAa, a TakKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MTPOOJIEMAMHU.

Hoesn npuxnaonoii nanpaenennocmu. Kypc GU3MKH TpenrnoyiaraeéT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX H
TEXHOJIOTHYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peaanusyeTcss MOCPEICTBOM BBEICHHUS AJIEMEHTOB COJEPKAHUS, MOCBAMIEHHBIX SKOJOTHUYECKUM
npo0iieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKM U TEXHOJOIHH, a Takke 0O0CyXaeHus mpodiem
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpedHEero oOuiero oOpa3zoBaHUs SIBISAIOTCA (U3NYECKUE TEOPUHU
(popmMupoBaHue NPEACTABICHUN O CTPYKTYPE MOCTPOEHUS PU3NYECKON TeOpUH, posid (pyHAaMEHTAIbHBIX 3aKOHOB U MPUHIIUIIOB
B COBPEMEHHBIX INPEACTABICHUAX O NIPUPOJE, TPAHULAX IPUMEHUMOCTHA TEOPUH, JIJISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SBJICHHUN
Y TIPOLIECCOB).

CuUCTEeMHO-AESATETLHOCTHBIM  MOAX0A B Kypce (DU3UKM peanu3yercsl TMpexae BCero 3a CuéT OpraHu3aiuu
AKCIIEPUMEHTAJILHON AesTenbHOCTH oOydarommxcs. s 0a30Boro ypoBHA Kypca (U3HKHM — 3TO HMCIOJIb30BAHHE CUCTEMBI
(pPOHTANIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB M Ja0OpaTOPHBIX padOT, KOTOpbIE B Mporpamme mno (Gpu3nke oObeIUHEHBI B
oOIIMI CMHCOK YYEHHUYECKUX MPaKTUYECKUX paboT. Briaenenre B yKa3aHHOM MepeyHe J1a0opaTOpHbBIX padoT, MPOBOAUMBIX IS
KOHTPOJII M OLEHKH, OCYILIECTBISETCS YYaCTHUKaMHU 00pa30BaTEbHOIO IMPOLIECCa UCXOs M3 OCOOEHHOCTEW IMIaHUPOBAHMS U
ocHailleHus: kabuHera (usuku. IIpu »TOM oOecreunBaeTcs OBJIaJieHUE OOYYaAIOIMMUCS YMEHUSMHU TMPOBOAUTH KOCBEHHBIE
U3MEPEHUS, UCCIIeI0BAaHUS 3aBUCUMOCTEN (PU3NUECKHUX BEIMUYMH U IIOCTAHOBKY OMBITOB 110 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonpuioe BHMMaHWE YIEISETCS PEIICHHUIO PAacUETHBIX M KAadeCTBEHHBIX 3anad. I[Ipm 3TOM U1 pacu€THhBIX 3amay
IPUOPUTETOM SIBIISIIOTCA 3aJaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, MO3BOJISIONIME MPUMEHSITh U3YUECHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fena Kypca, TaK M MHTErpUpys 3HAHWUA W3 Pa3HbIX pa3fenoB. sl KauecTBEHHBIX 3a1ay
NPUOPUTETOM SABIIIOTCA 3aJaHUsl Ha OOBSICHEHHE NPOTEKaHUS (PU3NUYECKUX SIBJICHMM M IMPOLIECCOB B OKPYXAlOIIeH KHU3HHU,
Tpebyromue BpIOopa (GPU3UIECKON MOJICTH IJIsi CUTYaIlMH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu GI'OC COO k MaTtepuanbHO-TEXHUYECKOMY 00€CIeUeHNI0 yueOHOro mpoiiecca 0a30BbIi
ypoBeHb Kypca (DU3UKKH Ha YpOBHE CpeAHEro oOuiero oOpa3oBaHUs JOJKEH M3ydaThCs B YCJIOBHUSAX MPEIMETHOrO KaOWHETa
(Y3UKY WK B YCIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOr0 1MKiIa. B kabunere U3k JOIKHO



OBITb HEOOXOAMMOE J1TA0OpaTOpHOE OOOPYIOBAaHME ISl BBINOJHEHUS YKAa3aHHBIX B MpOrpaMMme Mo (U3MKE YUYECHUUYECKUX
MIPaKTUYECKUX PabOT U IEMOHCTPALMOHHOE 000PYI0BaHUE.

JleMOHCTpaliMoOHHOE 00OpynoBaHUE (OpMHUpPYETCs] B COOTBETCTBHUH C MPUHIMIIOM MHUHUMAIBHON JOCTAaTOYHOCTH U
o0ecrneunBaeT MOCTAaHOBKY MEPEYUCIICHHBIX B MMporpaMme Mo (U3MKe KIFOUYEBbIX IEMOHCTPALUH VISl UCCIETOBAHUS N3YydaeMbIX
SBJICHUH U MPOIIECCOB, SMIMPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGopatopHoe 000pyAOBaHUE JIJISI YICHUYECKUX MPAKTHUECKUX paboT GpopMHUpyeTcs B BUAEC TEMAaTHUECKUX KOMIUJIEKTOB U
oOecrieunBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX oOOydarommxcsa. TeMaTH4ecKHe KOMIUIEKTHI J1a00paToOpHOTro
000pyI0BaHUsl JOJKHBI OBITh MOCTPOCHBI HA KOMILJIEKCHOM HCIOJIb30BaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUI€ HU(POBBIX TAOOPATOPU.

OCHOBHBIMU 1IEJIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

[]

[]

[]
[]

dbopMHupoBaHWEe WHTEpPEca M CTPEMJICHUS OOYyJalomuXCs K HAyYHOMY W3YYEHHUIO TMPHUPOJBI, pa3BUTHE UX
WHTEJUICKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEICTABICHUNA O HAYYHOM METOAC TO3HAHUSA W (POPMUPOBAHHE MCCIIEIOBATCIHLCKOTO OTHOIICHHUS K
OKPYKaIOIIUM SIBJIICHUSIM;

dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa M3YUYEHHUS OCHOB CTPOCHMSI MAaTepUu M (PYyHJIaMEHTaJIbHBIX
3aKOHOB (DU3HKHU;

dbopMupoBaHre YMEHUI OOBSCHATD SBJICHUS C UCIIOIh30BaHUEM (DM3NYECKUX 3HAHWHA U HAYIHBIX JIOKA3aTEIbCTB,;
(dbopMHUpOBaHUE TIPEACTABICHUA O POIM (PU3UKH IS PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne dTUX IeNnei obecrednBaeTCs pelIeHneM CIIeIyIOMMNX 3a7ad B Mpolecce u3yueHus: Kypca (GU3NKU Ha YPOBHE
cpeaHero oo11ero oopa3oBaHuUs:

[]

[]

IpUOOPETeHNE CUCTEMbI 3HAHMK 00 OOMMX (PU3MUYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSX, BKIIOUas MEXAHHKY,
MOJIEKYJISIPHYIO (DU3HUKY, JIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI acCTPODU3UKH;

dbopMHUpOBaHE YMEHHH MPUMEHSATh TCOPETUUCCKUE 3HAHUS I OOBICHCHHs (DU3UUYCCKUX SBICHHA B TIPUPOAC W IS
MPUHATHUS TIPAKTUYCCKUX PEIICHUN B TIOBCETHEBHOMN KU3HU;

OCBOGHHE CIIOCOOOB PEIICHUs PA3NIUYHBIX 33/1a4d C SBHO 33/IaHHON (DU3MUECKON MOENbIo, 3a71ad, Toapa3yMEeBarOIINX
CaMOCTOSITENIbHOE CO3/IaHNe (PU3UIECKON MOJICIH, aJIeKBATHOW YCIOBUSAM 3a1a4H;

MOHUMaHuEe (PU3MYECKHX OCHOB W TMPHUHIIAIIOB JEUCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJOTHYECKUX IMPOIECCOB, UX
BIIUSIHUS HA OKPY’KAIOIIYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITCIbHOTO IIJIAHUPOBAHUS W TIPOBEICHHUS (PU3HUECKHX DKCIICPUMEHTOB, aHaln3a M



UHTEpIpeTalnuu nHGOpMaIuu, ONpeAesIeHUs TOCTOBEPHOCTH MOJYYEHHOI'O PE3YIbTaTa;
] co3maHue yCIOBUM I pa3BUTUS YMEHUN MPOCKTHO-UCCIEIOBATENBCKOM, TBOPUYECKON AEATEIBHOCTH.
Ha usyuenue ¢usuku (6a30BbIi ypOBEHB) Ha yPOBHE CpelHEro obiero oopasoBanus orBoautcs 136 dacos: B 10 kimacce —
68 JacoB (2 gaca B Heeno), B 11 kimacce — 68 yacoB (2 yaca B HEJETIO).
[Ipennaraemslii B mporpamme Mo (U3MKe MepevyeHb JTaOOPATOPHBIX M MPAKTUUECKUX PAOOT SIBISIETCA PEKOMEHIOBAHHBIM,
YUUTENb JEJIaeT BHIOOP MPOBEICHUS TAOOPATOPHBIX PAOOT U OMBITOB C YYETOM UHIUBUAYATIBHBIX OCOOEHHOCTEN 00yUYaroImuXcs.

COIEPXAHUE OBYYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUSA
®usuka — Hayka o npupoze. HayuHnbie METOBI O3HAHUS OKPYKArOLIEro Mupa. Posb dKCriepuMeHnTa U TEOpUM B IIpoLiecce
MO3HAHUS MPUPOJbI. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue Qusnueckux siBIeHU U mpoueccoB. Hayunbeie runores3sl. dusnueckue 3aKOHBI M TEOpUHU. ['paHHIIBI
MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpUHLINIT COOTBETCTBUSI.
Ponb u MmecTo pusuku B popMUPOBAHUU COBPEMEHHOW HAYYHOM KAPTUHBI MUPA, B IPAKTUYECKON AESTEIbHOCTHU JIHOJEH.
Jlemoncmpayuu
AHanoroBble ¥ HU(PPOBHIE U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe aermxeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOro ABMKeHUA. Crucrema orcuéra. Tpaekropus.

[Tepemenienue, CKOPOCTh (CpeHsISl CKOPOCThb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTEPUAIbHON TOYKU, UX TTPOCKIIUHA Ha
ocH cucTteMbl KoopauHaT. ClioXKeHue MepeMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MPSMOIMHEHOE ABMKeHUE. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS,
MIyTU U IEPEMEILICHHS] MaTEPUATIbHON TOUKU OT BPEMEHH.

CBobosHOE TasieHrne. Y CKOpeHHEe CBOOOTHOTO MaICHUS.

KpuBonuueinnoe aswxenue. JIBHKEHME MATEPUATIBHOW TOYKHU IO OKPYKHOCTH C IOCTOSHHOM MO MOIYJIFO CKOPOCTBIO.



VYrioBast ckopocTh, JIMHEWHas ckopocTh. [lepuos u yactota obpaiienus. LleHTpocTpeMuTensHOe YCKOPEHHE.

TexHu4yeckue ycTporucTBa U NPAKTUYECKOE IPUMEHEHNE: CIMAOMETP, IBUKEHUE CHAPALOB, LIEITHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mopens cucteMsl OTCUETA, MILTFOCTPALUSA KUHEMATHYECKUX XAPAKTEPUCTUK IBUKEHUS.

[IpeoOpazoBaHne IBUKEHU C UCIIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

Habmonenue nBmkeHus Tena, OpomeHHOro Mo yrioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HarmpaBnenue ckopocTy Ipy IBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HepaBHOMEPHOI'O IBUKEHUS € LIEIIBIO ONPEIEICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXKY ITyTSAMU, IPOMACHHBIMU TEJIOM 3a IOCIIEAOBATENIbHBIC PABHBIC IIPOMEKYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM JIBHJKEHHUH C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yueHue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipraumn otHocutensHOCTH ['amunes. [lepolii 3akoH HeroToHa. MITHEpUHAIbHBIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akoH HproTOHa myisi MaTepuaibHOM TOUKU. TpeTuil 3aKOH
Hprorona st MaTepuanbHbIX TOYEK.

3akoH BceMupHOTO TAroreHusa. Cuna tsoxectu. Ilepas kocMuueckas CKOPOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, ckonbxkenusi, kaueHnus). Cuna tpenusa. Cyxoe tpeHue. Cunia TpeHUsl CKOJILKEHUS U Cuja
Tpenust nokosi. Koapduument tpenus. Cuna conpoTUBICHUS MTPHU IBUKEHUH TeJla B )KUIKOCTH WJIH rase.

[ToctynaTenbHOE U BpaliaTeabHOE ABMKEHUE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [liieuo cuibl. YcnoBust paBHOBECUS TBEPAOTO TENA.

TexHHueckre ycTpoicTBa M MPAKTHYECKOE MPUMEHEHHUE: MTOAINITHUKY, IBU’KEHHE HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBnenne nHepuuu.

CpaBHeHHE MacC B3aUMOJACHCTBYIOIINX TEI.



Bropoi 3akon HeroToHa.

N3mepenne cui.

CrnoxxeHue cuil.

3aBUCHUMOCTB CHJIBI YIPYTOCTH OT JAe(pOopMaIinu.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U NAJCHUM.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydenne nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie, OT ux aedopMaluu.

Hccenenosanue yciioBuil paBHOBECHs TBEPAOTO TeJA, UMEIOIIET0 OCh BPaIlCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Wmmynbe MaTepuanbHOM TOUKHM (Tena), CUCTEMbl MaTepUalbHBIX TOYEK. VIMIynbC Cuilbl M M3MEHEHHE MMITYJIbCa Tela.
3aKOH COXPAaHEHUs UMITYJIbCa. PEaKTUBHOE NBHKECHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckas s3Heprusi MaTepuanbHOU TOUYKU. Teopema 00 M3BMEHEHUH KHHETUYECKON SHEPTUU.

[TorennmanbHas sHeprud. [loTeHuuanbHas sHeprusi ynpyro aeopMUpOBAHHON MpYKUHBL. [loTeHIManbHas YHEprus Tesna
BOJIM3U MOBEPXHOCTU 3EMIIH.

[ToTeHmanbHble U HENOTEHIHANbHBIE CUIIbl. CBsA3b PaOOTHl HEMOTEHUUABHBIX CHJI C K3MEHEHUEM MEXAHUYECKOW SHEPIUH
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTHH.

VYpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnuecKue ycTpocTBa U MPAKTUYECKOE PUMEHEHUE: BOJOMET, KOIIEP, MPYKUHHBINA MMUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon MOTEHIMATILHOM YHEPTUU B KHHETHUECKYIO H OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3yuenune abCOMOTHO HEYNPYTOIO yAapa ¢ MOMOILBIO IBYX OJJMHAKOBBIX HUTSHBIX MAsTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbI C U3MEHEHMEM MEXaHWYECKOM PHEPruu Tejia Ha MPUMEpEe PaCTSHKEHHUS PE3UHOBOTO



KIyTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJOXEHHSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHUH U WX OMNBITHOE OOOCHOBaHME. BpoyHOBCKOE JABHKEHHE.
Huddysus. Xapakrep ABUKCHHUS U B3aUMOJCUCTBUS YaCTHUI[ BellecTBAa. MOJeNn CTPOCHHSI Ta30B, KUAKOCTEH M TBEPABIX TN U
0OBSICHEHHE CBOWMCTB BEILlECTBA HA OCHOBE 3TUX Mojelieid. Macca u pasmepnl moJiekyls. KommuectBo BemecTBa. [locTosiHHas
ABoraapo.

TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remnepatyp Llenbcust.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJSPHO-KMHETUYECKOW TEOPUHM HICAIbHOTO ra3a. AOCOJIIOTHas
TEeMIIepaTypa Kak Mepa CpelHEl KMHETHMYECKOW 3HEpPIMM TEIUIOBOTO ABMXKEHHUS dacTwl rasa. Illkana temneparyp KenpBuHa.
I'azoBbie 3akoHBI. YpaBHeHne MenneneeBa—Kuaneiipona. 3akoH /lansToHa. M30mponeccsl B UACAIBHOM Ta3e ¢ IMOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paguueckoe npeacTaBieHne H30IPOLECCOB: U30TEPMa, U30X0pa, H300apa.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpaduu MOJEKYI OPraHUYECKUX COETMHEHHM.

OmnbiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogenb onbita lTepHa.

OnbIThI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS.

Mopenb, niocTpupyronias Ipupoay AaBiIeHUs ra3a Ha CTEHKU COCY/a.

OnBITHI, WILTIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUSI HJI€AJIbHOTO Ira3a, H30MPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopnvie pabomol

OmnpeneneHre mMacchl BO3ayXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHUil 00b&éMa KOMHATHI, IaBJICHUS U TEMIIEpaTypbl
BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIY IapaMeTpamMH COCTOSTHUS Pa3peKEeHHOTo rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepmonuHamuyeckasi cuctema. BHYTpeHHss SHEprusi TEPMOAMHAMUYECKOM CHCTEMBI U CIOCOOBI €€ HW3MEHEHUs.
KonuyectBo TemnoTsl u  pabora. BHyTpeHHsIE SHeprus OJHOATOMHOIO HJ€albHOrO Tras3a. Buasl Temonepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIMS, U3TydyeHUE. Y JeNbHas TEMIOEMKOCTh BellecTBa. Koau4yecTBO TEMI0Thl pH TEIionepeaye.



[Tonatue 06 agmabatHOM mpouecce. [lepBrril 3akoH TepMonuHamukH. [IpuMeHeHHe MEpBOTO 3aKOHA TEPMOJUHAMUKH K
u3omnporeccam. I'paduueckas naTepnpeTanus paboThI rasa.

Bropoii 3akon TepmonHamuku. HeoOpaTtuMocTh mpoiieccoB B IpUpoO/IE.

TemnoBeie MammHbl. [IpuHIMIBI AelcTBUA TeIIOBBIX MamuH. [IpeoOpazoBaHusi SHEpPruM B TEIUIOBBIX MalIMHAX.
Kosddumuent monesnoro neiictBus TemmoBod MamuHbl. [{ukn KapHo um ero ko3p@GUIMEHT TOJIE3HOTO JEHCTBUA.
DKOJIOTHYECKHE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: JBHUraTellb BHYTPEHHETO CTOpaHUs, OBITOBOW XOJOIUIbHUK,
KOHUITUOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEW HHEPTUU Teja MPU COBEPUICHUU palbOTHI: BBUIET MPOOKH U3 OYTBUIKM MO JEHCTBUEM CXKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEM TpeHUS (BUACOEMOHCTPAIIHS).

N3menenue BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Tejia Mpu Terlonepeaaye.

OmnbIT 110 aAabaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CTOpaHusl, PEaKTUBHOIO JIBUTATEIS.

Yuenuueckuit sxcnepumenm, rabopamopnvle pabomuwl

N3mepenne yaenpbHON TEMIIOEMKOCTH.

Tema 3. Aepecammusvie cocmoanus eeuwyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHjaeHcalusa. lcnapenue u kumneHue. AOCOMIOTHasT U OTHOCHUTENIbHAS BJIAXKHOCTh BO3AYyXa.
Hacelimennslii nap. Y aenbHas TeIioTa napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIABJICHHUS.

Teépnoe Tteno. Kpucramnmuueckue u amopdHble Tena. AHU30TPOMHUS CBOWMCTB KpUCTAIOB. JKUIKHE KPUCTAJUIBL.
CoBpeMeHnHbie MaTepuaisl. [Inapnenre u kpucramumsanus. Y aelbHas TerioTa miasienus. Cyonumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHudyeckne ycTpoicTBa U MPaAKTHUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH TOTyUCHHS
COBPEMCHHBIX MAaTEPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTECXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TIAPOB.

Kunenue npu moHMKECHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Ha6J'IIO)1€HI/IC Harp€BaHus U IJIABJICHUSA KPUCTATNIMYCCKOT'O BECIICCTBA.



JleMoHCTpalus KpUCTaIoB.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
N3MepeHre 0THOCUTEIHLHOM BIIa)KHOCTH BO3AyXa.

Pa3znea 4. daekTpoannammuka

Tema 1. Inekmpocmamuka

OnekTpu3anus Ten. OJEeKTpudeckuil 3apsa. J(Ba Buga syekTpudyeckux 3apsiioB. [IpOBOJHWKH, HOMAIIEKTPUKA U
MOTYTPOBOJIHUKHU. 3aKOH COXPAHEHUS AIIEKTPUUECKOTO 3apsia.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodedHBIM 3JIEKTpUYECKHM 3apsa. DnekTpuueckoe mnoie. Hanpsox€HHocThb
ANEKTpUYECKOro nouist. [IpuHImI cynepno3ninm 3JIeKTPUIECKUX Mmoieil. JINHUM HaNpsyKEHHOCTH SJIEKTPUYECKOTO TMOJIS.

PaGora cun »anexrpocraruueckoro mods. I[loreHunman. Pasnocts mnoteHnumanoB. [IpoBOJHUKM U TUAICKTPUKUA B
AJIEKTPOCTATUUYECKOM I10JI€. [{naiiekTpruueckas mpOHUIIaeMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DeKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOPA. DHEPTHUs 3apsKEHHOI0 KOHAEHCATOPA.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BIIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN arapat, CTpYHHBIN PUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAN IEUCTBUSA dIEKTPOMETPA.

B3auMoelicTBrE HARNEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCaTopa OT IUIONAAM IUIACTUH, PpACCTOSHUS MEXIYy HHUMHU U
JIUBIICKTPUUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamopusie pabomol

N3mepenune 35eKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DIIEKTPUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTpUUECKOro Toka. Mictounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 71 yyacTKa LEnu.



DJIEKTPUYECKOE COMPOTUBIICHHUE. YIEJIBHOE CONMPOTUBIICHHE BellecTBa. [locienoBarenbHoe, nmapamielbHOE, CMEIIAHHOE
COEIMHEHHE MTPOBOJIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH J[xoyns—JIena. MOUHOCTh AEKTPUUYECKOTO TOKA.

OJNEKTPOJIBIKYIAasi Cujla W BHYTPEHHEE CONPOTHUBJIICHUME HWCTOYHMKA ToOKa. 3akoH OMa i MOoJHOM (3aMKHYTOM)
ANEKTpUYEcKon 1enu. KopoTkoe 3ambpIKaHue.

DneKTpoHHasT MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH CONPOTHBJICHUS METAUIOB OT TEMIEPATYPBHI.
CBepXITpOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA JIIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcTBeHHass W TIpUMECHass IPOBOJUMOCTH MOJYyNpPOBOAHMKOB. CBoiicTBa p—n-nepexoa.
[ToynipoBOIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B paCTBOPaX M paciuiaBax JIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOIU3.

DJIIEKTpUYECKUM TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSTENbHBIN pa3psan. Monnus. [1nazma.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETpP, BOJBTMETpP, PEOCTaT, HMCTOYHHUKU TOKa,
AJIEKTpOHArpeBaTEIbHbIC MPUOOPHI, BJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAaKYyMHBIA JIUO],
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN AHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaIMPsHKEHUS.

3aBUCUMOCThH CONPOTUBJICHUS LIUJIMHIPUUECKUX MPOBOJHUKOB OT JIJTMHBI, TUIOMIAIU TONEPEYHOTO CEUEHUS U MaTepHaia.

CMelaHHOe COeIMHEHNE MTPOBOIHUKOB.

[IpsiMmoe m3MepeHue 3eKTpoABIKYLIEH cuibl. KOpoTkoe 3aMblkaHKMe TallbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBJICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psal U MpOBOAUMOCTD BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol

N3yuenne cMemaHHOrO COeIMHEHUS PE3UCTOPOB.

N3MmepeHue 21eKTpoaBIKYIIEH CUITbI ICTOYHHMKA TOKA U €70 BHYTPEHHETO COMPOTHBIICHHUS.

HaOmronenue aexTposiusza.



MexnpeaMeTHbie CBSI3H

N3yuenune xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kilacce OCYIIECTBISICTCA C YU4ETOM COJMEPIKATEIBHBIX MEKIIPEIMETHBIX
CBsI3€i C KypcaMu MaT€MaTUKU, OMOJIOTUH, XUMUHU, TeoTpaduu U TEXHOJIOTUH.

Meoswcnpeomemuvie nowsmusi, CBSI3aHHBIE C H3yYCHHEM METOJI0OB HAYYHOTO MO3HAHMS: SBJICHUE, HAYYHBIN (paKT, TUTIOTE3a,
dbu3ndecKas BeTuInHa, 3aK0H, TCOpHsl, HaOJII0ICHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIETh, H3MEPEHHE.

Mamemamuxa: penieHNE CUCTEMBbI YpaBHCHUM, JTuHEWHas (yHKusa, mapabona, runepboia, ux rpauku U CBOMCTBA,
TPUTOHOMETPHUECKHE (YHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U
UX TIPOEKIIMY Ha OCU KOOPAMHAT, CIIO)KEHUE BEKTOPOB.

buonocus: MexaHndeckoe IBH)KCHHE B KUBOW mpupoje, Muddys3us, ocMocC, TEIIOOOMEH >KHUBBIX OPraHU3MOB (BHUIBI
TeIUIoNepeaauu, TEIIOBOE PABHOBECKUE), FJICKTPUUYECKHUE SABJICHUS B )KUBOH MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJSIpPHAs Macca, TEIUIOBBIE
CBOMCTBAa TBEPIBIX TEJ, >XUIKOCTEHM MW Ta30B, JJIEKTPUUECCKUE CBOMCTBA METAUIOB, JJICKTPOJUTHYECKAS JIUCCOLHALIUS,
rajbBaHUKA.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: tnpeoOpa3oBaHUE IBMKEHHN C HCIOJIB30BAHMEM MEXAHU3MOB, YYET TPEHUS B TEXHUKE, MOAMIMITHUKH,
HCIIOJBb30BaHME 3aKOHA COXPaHEHUsS UMITyJbCca B TEXHHUKE (pakeTa, BOJAOMET W JPYTHeE), ABUTATEIb BHYTPEHHErO0 CrOpaHus,
napoBasi TypOuHa, ObBITOBOM XOJIOJUIBHUK, KOHJIUIIMOHEP, TEXHOJOTUMU TOJyYEHHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHUHU, HJIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE DJJICKTPONpUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, JICKTPOHATPEeBATEIbHBIE TPUOOPHI, IIEKTPOOCBETUTEIBHBIE TPUOOPHI, TajIbBaHUKA.

11 KUIACC

Pa3znen 4. JaekTpoaMHAMMKA

Tema 3. Macnummnoe none. IneKkmpomazHUmMHA UHOYKUUSA

[ToctostHHbIE MarHuThl. B3auMonelcTBHE NOCTOSHHBIX MAarHuTOB. MarHutHoe mnoJsie. BEeKTOp MarHUTHOM WHIYKLHH.
[IpyHIMI Cyneprno3uuuy MAarHUTHBIX MOJed. JIMHMM MarHuTHOM HMHAYKUMW. KapTWHa NWMHUM MAarHUTHOM WHAYKIUU I10JIA
MMOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1noje nNpoBOAHMKA ¢ TOKOM. KapTuHa JTWHUN MHAYKIWA MAarHUTHOTO MOJISI JJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHMKA, KATYIIKH ¢ TOKOM. OnbIT DpcTena. BzanMmoaelicTBue NpOBOJIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HaIlpaBJICHUE.



Cuna Jlopenna, e€ Moay/ib M HampaBieHHE. J[BU)KEHUE 3apsyKEHHOW YacTUIBl B OJHOPOJHOM MarHUTHOM mose. Pabota
cuibl Jlopenna.

SIBneHue 3IEKTPOMArHUTHOM MHAYKUUHU. II0OTOK BEKTOpa MarHUTHOW HMHIYKLIHH. DJIEKTPOJBMKYIIAS CHJIA WHIYKLHH.
3aKOH 3JIEKTpOMarHuTHOW nHIyKunu dapanes.

BuxpeBoe 3ieKkTpuuecKoe MoJie. DJIEKTPOABMKYILAs CHJIA MHAYKIMH B MPOBOJHUKE, ABMKYIIEMCS MOCTYNATEIbHO B
OJTHOPOJAHOM MAarHUTHOM ITOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTG. SIBJIEHHE CAaMOMHIYKIUU. DJIEKTPOABHKYL[Ask CUJIA CAMOUHYKIIUH.

DHeprust MarHUTHOTO OJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCcTpoOMCTBA U IPAKTUYECKOE INPUMEHEHHUE: INTOCTOSHHBIC MArHUTHI, 3JIEKTPOMArHUThl, 3JIEKTPOIABUIATEb,
YCKOPUTEIH JIEMEHTAPHBIX YaCTULl, UHAYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE JIEKTPOHHOI'O ITy4YKa MarHUTHBIM I1OJIEM.

JInHMK MHIYKIIMM MarHUTHOTO TTOJIS.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

SIBNeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuo Jlenua.

3aBUCUMOCTB JIEKTPOABUKYILEH CUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHUSI MarHUTHOI'O MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuui sxcnepumenm, n1abopamopHvie pabomoi

N3ydyeHnne MarHuTHOTO IMOJIS KaTYIIKH C TOKOM.

Hccnenoanue n1eMCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIECHUS 3JIEKTPOMAarHUTHOW UHAYKIUU.

Paszpnes S. KosieOanusi M BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KO1€0AHUA



KonebarenbHas cucrema. CBoOoaHbIE MexaHuWdeckue koseOanus. ['apmonuueckue konebanus. Ilepuon, yacrora,
amruintyna u (aza xonebanuid. [IpyxuHHBIA MasTHUK. MaTemMaTuyeckuil MasTHUK. YpaBHEHHE TapMOHHUYECKHUX KOJIECOaHMI.
[IpeBparieHue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHMSIX.

Konebartenbubiit koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJeOaHUs B HEaIbHOM KOJIeOaTeIbHOM KOHType. AHAalorus
MEXIy MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMU KoJjeOanusMu. @opmyna ToMmcoHa. 3aKOH COXpAHEHHUS SHEPTUU B HICATBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxalomux KoneOaHUsSX. BbIHyXJeHHble MexaHuueckue Konebanus. Pesonanc. BrinyxaeHHBIC
AJIEKTPOMAarHUTHBIE KOJeOaHusl.

IIepemenHbIil TOK. CHHYCOMAAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYJHOE U JEHCTBYIOLIEE
3HAYEHHE CUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTPEOJSECHUE DIIEKTPUUYECKOW SHEPruu. DKOJIOTMYECKHE PHUCKU IPH
IIPOU3BOJCTBE JIEKTpOodHEPruu. KynbTypa UCIIOJIb30BaHUS JIEKTPOIHEPTUHN B TIOBCEIHEBHOM KU3HU.

TexHHYecKre yCTpONCTBA U NMPAKTUYECKOE NPUMEHEHHE: IJIEKTPUUYECKUN 3BOHOK, T€HEPAaTOp NEPEMEHHOIO TOKA, JIMHUH
AJIEKTpoIepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojieOaTeIbHON CUCTEMBI (TPY>KUHHBIN I MAaTEMAaTUUECKUNA MAsITHUK).

HaOnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIAECHHBIX KOJIEOAHUM.

Habmtonenue pezonanca.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcmuorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUS] OT BPEMEHM) AJIs SJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc npu nmociie10BaTeNbHOM COEUHEHNHN PE3UCTOPA, KATYIIKA MHIYKTUBHOCTH U KOHAEHCATOPA.

Mopneinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTHU NIEpHOIa MaJbIX KOJIeOaHU Tpy3a Ha HUTHU OT JJIMHBI HUTU M MacChl Ipy3a.

HccnenoBanue NEpeEMEHHOIO TOKA B LIETIH U3 MOCIEA0BATENIBHO COETMHEHHBIX KOHIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmpoMACHUMHbLE G0JIHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus U IIMHa BOJHBL. [lonepeunsie u
MpOJI0JIbHBIE BOMHBL. THTEphepeHIns 1 nupaKkius MeXaHM4eCKUX BOJIH.



3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBHS M3JIy4€HHs 3JEKTPOMArHUTHBIX BOJH. B3aumHas opuenTtanus Bektopos E, B, V B
AIIEKTPOMArHuTHOW BosiHE. CBOWCTBAa HSIEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE, MpeOMIICHUE, TMOJspu3anus, Iupaxius,
unTepdepentusa. CKOpOCTh JIEKTPOMATrHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpMeHeHNEe 2IeKTPOMArHuTHBIX BOJIH B TEXHUKE U OBITY.

[IprHIMIBI pagnOCBsI3U U TeeBUAcHUA. Paqnonokanms.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHUUecKre yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: MY3BIKAJIBHBIE MHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTUKA B
TEXHHUKE U METUIMHE, pajap, paAuonpUEMHIUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomnieecst Te€10 Kak HICTOYHUK 3BYKa.

Habitoienue otpaskeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue nnatepdepenunn u quppakinid MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsA3M rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTYI0M U 4aCTOTOM KoJieOaHUM.

HccnepoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIOMIIEHUE, MOJspu3auus, Judpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonuHeiTHOE pacIpOCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. JIyu cBeta. ToueuHbId HCTOYHUK
CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune n3o0paxxeHuit B MIOCKOM 3epKajle.

[Ipenomnenue cBera. 3aKOHBI MpEIOMIICHUS CBeTa. AOCONIOTHBIM TMOKa3aTenb mpenomiieHus. [lomHoe BHyTpeHHee
oTpaxeHnue. [IpenenpHbli yroi noJHOrO BHYyTPEHHETO OTPaXKEHHUS.

Hucnepcust ceta. CloxKHBIN cocTaB 6enoro ceta. L[BerT.

Cobwuparorie 1 pacceuBarolye JTUH3bI. ToHKas nuH3a. DOKYCHOE PACCTOSIHHE W ONTHUYECKas CUjia TOHKOW JIMH3HI.
[TocTpoenune n300pakeHNi B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX. DopMyria TOHKOW JTMH3bI. Y BEIMUEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

Bonnosas ontuka. Uutepdepenius ceera. KorepeHTHbIE HCTOUHUKHU. Y CIOBHS HAOIOI€HUSI MAKCUMYMOB 1 MUHUMYMOB B
MHTEepPEPEHIITMOHHON KApTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.



Hudpakuus cBera. JudpaxkinuonHas pemérka. YciloBue HAOMIOACHHUS TIJIaBHBIX MAaKCUMYMOB TIpH  TaJE€HUU
MOHOXPOMAaTHUECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonsgpusanus ceera.

Texanueckue yCTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyTa, (GoToarmapar, MPOSKIIMOHHBINA anmapar, MUKPOCKOTI,
TEJIECKOII, BOJIOKOHHAS ONTHKA, NU(paKIMOHHAS pEHIETKA, MOJISIPOUS.

Jlemoncmpayuu

[IpsimonuHEtHOE pacpocTpaHeHne, OTpaKeHUE U peoMiieHne cBeta. OnTuyeckue mpuoOopsI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojielib CBEeTOBO/IA.

WccnenoBanue CBOMCTB N300pa)KEHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOTa.

Habmronenune natepdepeHnm cBera.

Hab6mronenue nudpaxiuu crera.

Hab6nronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ MOMOIIBIO TTPU3MEL.

[Tonyyenue cnekTpa ¢ MOMOIIbI0 JU(PAKLIUOHHON PEIIETKH.

HabGnronenue nossipusalivm cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonvl

N3mepenne nokazaTesns NpeJoMIICHHs CTEKIIA.

HccnepoBanue cBOMCTB U300paK€HUI B JTMH3AX.

Habmnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI cClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [1ocTynarsl cienuanbHOM TEOPUHA OTHOCUTEIBHOCTH: HHBAPUAHTHOCTD
MOJYyJIsI CKOPOCTH CBETA B BAKyyMe€, IPUHILIUI OTHOCUTEJIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILEHHUE JIJTUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PESITABUCTCKON YaCTHUIIbI. DHEPTUS MOKOS.

Paznen 7. KantoBas pusuka
Tema 1. Inemenmot Keanmoeoii ONMuUKuU



®otonsl. opmyna [lnanka cBa3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIHC (POTOHA.

OTtkpsiTue u uccienoBanue poroaddexra. Onpitel A. I'. Cronerosa. 3akoHsl ¢portorddexra. YpaBHeHne DUHIITEHHA 1T
dotorddekra. «Kpacnas rpanuna» porodrddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckune ycTpoicTBa M MPaKTHIECKOE MpUMEHeHne: (PoTodIeMeHT, (HOTOIaTINK, COTHEUHAsT OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢QdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHelHEro poTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -yactuil. [lnanerapuas moaens atoma. [loctynatel bopa.
N3nyuenue u moryonieHue (GOTOHOB MPHU IMEPEX0jie aToMa C OJHOTO YPOBHS 3HEpruM Ha Japyrod. Buawl cnektpoB. CriekTp
YPOBHEMN SHEPIUU aToMa BOJOPOA.

BonnoBele cBoiicTBa yactul. Bonnsl ne bponnsa. KopnyckyispHO-BOTHOBOU Tyalu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOEC NPUMEHEHME: CIEKTpaldbHbIA aHain3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue iMHeHYaThIX CIEKTPOB U3ITYyUCHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, n1abopamopuvie pabomol

Hab6nronenue nmuHeiyaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CI0XHOCTh CTpoeHHs sjapa. OTkpeiTHE paanoakTuBHOCTH. OnbiThl Pesepdopna mo
OTIPENICJICHUIO COCTaBa paJuoaKTUBHOTO U3myueHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ryueHus. BiusHue paainoakTUBHOCTH Ha



KUBBIC OPraHU3MBI.

OTtkpsiTHE TIpOTOHA U HelTpoHa. HykionHas monens siapa ['eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4ucio sapa.
N3o0TOmBL.

Anbda-pacniag. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3iaydeHne. 3aKOH paliOaKTUBHOTO pacmaja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext maccel sapa.

Snepneie peakunu. [lenenue u cuHTes Aaep.

SAnepusiii peaktop. Tepmosiaepubiii cunTe3. [IpoOaemMbl U MEPCHEKTUBHI SACPHON SHEPreTUKU. DKOJIOTMYECKUE ACTEKThI
AJIEPHOU DHEPIETHKHU.

OneMeHTapHble YaCcTULBL. OTKPBITHE IO3UTPOHA.

MeToap1 Ha0JIIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dyHaamMeHTalbHbIE B3auMOoAeicTBUA. EqMHCTBO (pr3nueckoi KapTUHbBI MHpa.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHUE: JO3UMETP, kKamepa BunbcoHa, siaepHslil peakTop, aroMHasi 0omoa.

Jlemoncmpayuu

CU€TYnK MOHU3UPYIOUIUX YACTHUL.

Yuenuueckuu skcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpEKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3zpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

DTarnel pa3BUTHS aCTpOHOMHUH. [ IpuKnagHOoe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUe 3BE3/bI, INIAHETHI, UX BUJMMOE JIBHKCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun ColiHIa U 3BE3/1. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J[narpamma
«CHEKTPAIIbHBIN KJIACC — CBETUMOCTbHY. 3BE3/Ibl IIaBHOM IMOCIEA0BATEIBHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTBY» JJIS 3BE3]]
[JIABHOM TOCJEeA0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHbBIE MPEICTABICHUSI O MPOUCXOKIACHUU U 3BOJIOLUU
ConHua u 3B€3/1. DTanbl )KU3HU 3BE3].

Mieunsiii [lyTe — Hama [Nanaktuka. [Tonoxenne n aBuxenue ConHna B I'anaktuke. Tumbl ranaktuk. PaguoranakTuku u
KBazapbl. YEpHBIE IBIPHI B AJIpax T'aJIaKTHUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa0O06ma. Pazberanme ramaktuk. Teopust bombiioro B3peiBa. PemmkToBoe
W3JIy4YEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.



Hepewénnbie npo6ieMbl aCTPOHOMUH.

Yuenuuecxkue nabmooenus

Habmoienust HeBOOPYKEHHBIM TJIa30M C MCTOJIb30BAHUEM KOMIBIOTEPHBIX MPUJIOKEHUHN I ONMpeAeNCHUs] TOJI0KEHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3/Iusi CeBEpHOTO MOMYIIApHUs U SIPKHUE 3BE3IBI.

Habmonenus B Teneckon JlyHsl, mianet, Miaeunoro [lytu.

O0600marniee NOBTOpPEeHUE

Ponbp ¢usmku um acTpOHOMHUM B SKOHOMUYECKOM, TEXHOJOTHYECKOW, COLMAIbHOW M ITHUYECKOH cdepax AeaTeIbHOCTH
YeJl0oBeKa, pojib U MECTO (PU3UKM M aCTPOHOMHUHM B COBPEMEHHOM HAyyHOW KapTHHE MHpa, POjb (PU3MUECKONM TEOpuu B
(bopMHpOBaHUY MPEACTABICHUN O (PU3NUECKON KapTUHE MUpPa, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIe CBSA3H

N3yuenne kypca ¢puszuku 6a3oBoro ypoBHs B 11 Kilacce oCylIeCTBISIETCS € yUYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX
CBsI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meoswxcnpeomemnvie nousamus, CBSI3aHHBIE C U3yYEHHEM METOJOB HAyYHOI'O MO3HAHMS: SIBJICHUE, HAYYHBIN (akT, TUIOTE3a,
(du3nueckas BeIMYnHa, 3aKOH, TEOpUsl, HAOJII0IEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHHE.

Mamemamuxa: pelleHWe CUCTEMBbl ypaBHEHWH, TPUTOHOMETPUUYECKHE (PYHKIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTaHT€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U MX IMPOECKLIHH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB, IPOU3BOJHBIC
AJIIeMEHTapHbIX PYHKIUH, IPU3HAKU [TOA00US TPEYTOJbHUKOB, ONPeAeSIeHNE TIOAAN MIOCKUX (Uryp u o0bEéMa Te.

buonocus: anexTpuueckue BICHUS B KUBOM MPUPOE, KoeOaTeabHbIe IBMKEHHS B )KUBOW MPUPOJE, ONTHUECKUE SIBJICHUS
B )KUBOW NPHUPOJE, NEUCTBUE PAIUALINN HA JKUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME AaTOMOB M MOJEKYJ, KpPUCTAITIMUECKas CTPYKTypa TBEPIABIX TeJl, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eocpaghus: MarHUTHbBIE TOJOCAa 3€MJIM, 3aJ€KM MArHUTHBIX Py, (OTOChEMKA 3€MHOM MOBEPXHOCTH, IMpeacKa3zaHUe
3EMJICTPSCEHHUM.

Texnonoeus: NUHUM DIEKTpONEpenad, N'€HEpaTop NEPEMEHHOIO TOKA, JJIEKTPOABUIATENb, MHAYKLIMOHHAS IIeYb, pazap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub, MpOEeKIIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA INPOI'PAMMBI 1O ®U3BUKE HA YPOBHE CPEJIHEI'O



OBHIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusmka» Ha YpPOBHE CpemHero oOmiero obpazoBanmsi (0a30BBI YPOBEHB) TOJDKHO
o0ecreunTh JOCTIKEHNE CICAYIOMUX JIMYHOCTHBIX, METAMPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3ysbTaThl OCBOCHHS ydeOHoro mpeamera «Dusuka» AOMKHBI OTpakaTh TOTOBHOCTh U CIOCOOHOCTH
00yyJarommxcs pyKOBOJICTBOBAaThCS C(POPMHUPOBAHHOW BHYTPEHHEH MO3WUIIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHEHTAIIHM,
MTO3UTUBHBIX BHYTPEHHHMX YOEXKIEHHUM, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIIECTBa, PACIIMPEHUE
YKU3HEHHOTO OMBITa U ONbITA JICATEIBHOCTH B MPOIIECCE pealu3alliid OCHOBHBIX HAINPABJICHUN BOCIIUTATEIIBHOMN JI€TEILHOCTH, B
TOM YHCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAAHCKONW TO3UIMKM OOYYArOUIErocsi KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUUCKOTO
00IIIeCTBA;

MPUHATHE TPAJTUIIMOHHBIX OOIIEUEIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBLHOCTh B MHTEpPECAX TPaKJaHCKOTO OOIIECTBA, y4aCTBOBaTh B CaMOYIIPABICHUH B
00pa3oBaTeNbHON OpraHu3aluu;

YMEHHE B3aMMOJICHCTBOBATh C COIIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIUSIMHU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOM TpaKIaHCKON MACHTUYHOCTH, TATPUOTH3MA;

IICHHOCTHOE OTHOIIICHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSAM POCCHUHUCKHX YYEHBIX B 00JacTH (PU3HKUA U
TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCh HAa MOPaJbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH, B TOM YHCJIE€ B ICATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS



ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe;

5) Tpy10BOro BOCIMTAHMS:

WHTEpEC K pasnudHbiM chepam mpodhecCHOHATBHOW ACATEIHHOCTH, B TOM YHCJE CBS3aHHBIM C (DU3UKOW M TEXHUKOM,
YMEHHE COBEPINATh OCO3HAHHBIN BBIOOp OymyIIeit mpodeccuu U peain30BhIBaTh COOCTBEHHBIE )KM3HEHHBIC TUIAHEI;

TOTOBHOCTH ¥ CLIOCOOHOCTH K 00pa30BaHUIO0 U caMO0OOpa30BaHMIO B 00J1aCTH (M3UKK HA TIPOTSHKEHUN BCEH KU3HH;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJOTHIECKOM KYJIBTYPhI, OCO3HAHHE TI00aTFHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHHE JCHCTBUM B OKpY’)KAlOIIEH cpefie Ha OCHOBE 3HAHUA II€JIEM YCTOWYHMBOIO pPa3BUTHS
YeJI0BEYECTBA;

pacCHIMPEHUE OMBITA JIEATEILHOCTH SKOJIOTUYECKON HAMIPaBJICHHOCTH Ha OCHOBE UMEIONIUXCS 3HAHUMN 110 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI PU3NUECKON HAYKU;

OCO3HAHHWE I[EHHOCTH HAYYHOM JESTeNIbHOCTH, TOTOBHOCTh B MpOIECCe M3YYEHHUS (DU3UKU OCYIIECTBISITh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JICATEIIbHOCTh UHANBUIYAJIBLHO U B TPYIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSTENIbHO (hOPMYJIUPOBATh U aKTyaJM3UPOBATh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAETATH LETU AEATCIBbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSIX;
pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCSl MAaTEPUATIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHBBI B JI€SITEIBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKHU IMOCIIEICTBUM
JIEATSIILHOCTH;
KOOPJIMHUPOBATH U BBHITIONHATH PabOTy B YCIOBUSX PEaTbHOTO, BUPTYATHLHOTO M KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATHBHOC MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOIIEM.
ba3oBble ucciaenoBarejabCcKue JeCTBHUSA:
BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU OHATUSIMU U METOIaMU (PU3NYECKON HAYKHU;



BJIaJICTh HABBIKAMHM Y4YeOHO-HCCIICIOBATEILCKON W TMPOCKTHOH JEATECILHOCTH B 001acTH (DU3UKH, CIIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIIeHHS 3a7ad (PU3UYECKOTO CONEp)KaHMs, MPUMEHEHUIO Pa3IAYHBIX
METO/IOB ITO3HAHWS;

BIIAJICTh BUJAMHU JIEATECILHOCTH TI0 MOJYYEHHUIO HOBOTO 3HAHWSA, €T0 MHTEPIPETAIlMU, TPEOoOPa30BaHUI0 U TPUMEHEHHUIO B
PA3TUYHBIX YUCOHBIX CUTYAIHsIX, B TOM YHCIIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (DU3HKY;

BBISIBIIATh TIPUYMHHO-CJICICTBCHHBIC CBS3M W aKTyaJIM3UPOBATh 3aJady, BBIIBUTATH THUIOTE3Y €€ PEIICHHs, HAaXOIUTh
apryMEHTHI VIS JIOKa3aTeIhCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBaTh TIOJYYCHHBIE B XOJC PpCIICHUS 3aJadyd Pe3yJIbTaThbl, KPUTHYECCKH OIICHHBATh HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSIX;

CTaBUTb U (HOPMYJIUPOBATH COOCTBEHHBIE 3a]]a4K B 00pa30BaTEIbHOM JIEATETLHOCTH, B TOM YHUCJIE MIPU U3YYCHUHN (PU3ZUKHU;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPHOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JACTh )KU3HEACATEIHbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TTOAXOABI U PEIICHHUS,

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

Pabora ¢ unpopmaunmeii:

BJIQJICTh HABBIKAMM TIOJy4YeHHs] MHGOpMAHK (HU3HUIECKOTO COJEpPKaHUS U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIEHO
OCYIIECTBJISATH TTOWCK, aHAIN3, CUCTEMATH3aIINI0 U HHTEPIPETANIO HH(OPMAITH PAa3IMYHBIX BUIOB U ()OPM MPEACTABICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITNH;

UCITOJIB30BaTh  CpeACTBA HMHGOPMAINMOHHBIX W  KOMMYHHMKAIMOHHBIX TEXHOJIOTMH B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OPTraHU3AIIMOHHBIX 33/1ad C COOJII0JICHHEM TPEOOBAHHUM SPrOHOMHKH, TEXHUKH O0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeH s, MPABOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€3011aCHOCTH;

co371aBaTh TEKCThI (PU3MUECKOTO COJIEPKaHUS B Pa3IMUHBIX (opMarax ¢ y4y€ToM HazHaueHUs WHPOPMAIMA U IEJIEBOM
ayJIUTOPHH, BRIOUPAsI ONTUMAIIbHYIO (DOPMY MPEACTABICHUS M BU3YaIU3alINU.

KoMMyHMKaTHBHBIE YHMBEpPCAJbHbIE YUeOHbIe NeHCTBHA:
OCYIIECTBIISATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHIIKYA KOHPIMKTHBIX CUTYallMi U CMSATYaTh KOH(JIUKTHI;
Pa3BEPHYTO U JJIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU pabOThI;



BbIOMpaTh TEMATUKY U METOAbl COBMECTHBIX ACUCTBUN C Y4ETOM OOLIMX MHTEPECOB M BO3MOYKHOCTEW KaXKJIOTO WiIEHa
KOJIJIEKTHUBA;

IIPUHAMATh L€ COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH W KOOPAUHUPOBATH JEHUCTBUSA IO €€ JTOCTHKEHHIO:
COCTaBIISITh MJIAH JACUCTBUMN, pacIpeiesTh POJIU C YYETOM MHEHHM Y4aCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Ka4€CTBO CBOET0O BKJIAJIa U KA)KJOr0 YYaCTHUKA KOMAaH/Ibl B OOLIMI pe3yJIbTaT O pa3padOTaHHBIM KPUTEPUSIM;

IIpeU1araTb HOBBIE POEKTHI, OLIEHUBATH UJIECH C IMO3UIMN HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IUUYHBIX CUTYyalUsIX, POSIBISATH TBOPUYECTBO U BOOOpaKEHUE,
OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYILLIECTBIISITh T03HABATEIbHYIO JEATEIBHOCTh B 001aCTU (PUM3UKH U aCTPOHOMMH, BBISBIISITH NMPOOJIEMBI,
CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a4a4H;
CaMOCTOSITENIbHO COCTABJIATH IIJIaH PELEHUs] PaCUETHBIX U KAUECTBEHHBIX 33/a4, IJIaH BBIMOJIHEHUS IMPAaKTUYECKON paboThI
C YYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHUH;
JABATh OLICHKY HOBBIM CHUTYaLHsIM;
pacuIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHU;
JIeaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHUE;
OLICHUBATh NPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO DJPYAMIMM B 00JacTU (PU3MKH, TOCTOSHHO TOBBIIATH CBOU
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
JABaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISAM;
BJIa/IETh HaBbIKAMHU IT03HABATEIbHON pe(IeKCUN KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUIM M MBICIUTENbHBIX MPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM;
MCIOJIb30BaTh NPUEMBI pe(hIeKCUU ISl OLEHKU CUTYallud, BEIOOpa BEPHOTO PELLICHUS;
YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PELLIEHHUS 110 UX CHUKEHMUIO;
IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAJIM3€E PE3YIbTATOB JIE€ATEIbHOCTH;
MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX ITPU aHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;



NpU3HABaTh CBOE MIPABO M MPABO JAPYTUX HA OIIHUOKH.

B mpomecce NOCTHKEHUS JTHYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI MO (PHU3HMKE I YPOBHS CPEIHETO OOIIEero
00pa3oBaHUs y 00YYArOIIUXCSI COBEPIICHCTBYETCS SMOIIMOHAILHBIN HHTEIUICKT, MPEIOoIaralnmid chOpMHUPOBAHHOCTS:

CaMOCO3HAHUsI, BKITIOYAOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIBHOE COCTOSHUE, BHJICTh HAMPABIICHUS PAa3BUTHUS
COOCTBEHHOI AMOLIMOHANIBHOM cepbl, OBITH YBEpPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIONIETO CAaMOKOHTPOJb, yMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHHE,
CTIOCOOHOCTH aJTalITHPOBATHCS K IMOIIMOHATLHBIM U3MEHEHHSIM U TPOSIBIISITH THOKOCTh, OBITH OTKPBHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIFOYAOIIEH CTPEMIICHUE K JTOCTIKECHHUIO IENTH U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE
JEeMCTBOBATh UCXO/S U3 CBOUX BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMUMATh SMOLIMOHATIBHOE COCTOSIHUE JIPYTHX, YUYUTHIBAThH €0 MPH OCYIIECTBICHUH
0OIIIeHus1, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIIbHBIX HABBIKOB, BKIIIOYAIOIINUX CIIOCOOHOCThH BBHICTPAMBATh OTHOUICHUS C APYTHMH JIFOJbMH, 3a00TUTHCS, TIPOSBISTD
UHTEpEC U pa3pemiaTh KOHOIUKTHL.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 10 kjiacce npeaMeTHbie pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y
o0y4Jaronmxcst yMEHUM:

JEMOHCTPUPOBATh Ha TMPUMEpax poJib U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI MHUpA, B
Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOMN JAESTEIbHOCTH JIOJIEH;

YUYUTBHIBATh TPaHUIIBI MPUMEHEHHUS W3YUYEHHBIX (U3UYECKUX MOJIEJel: MaTepualibHasi TOYKa, WHEpIUaJIbHAas CUCTeMa
oTcu€Ta, a0OCOJIOTHO TBEPAOE TENO, HWJICaTbHBIM Ta3, MOJETU CTPOCHMS Ta30B, KUJIKOCTEH M TBEPIBIX TeJ, TOYCUHBIM
AIEKTPUUYECKUH 3apsi/i PU pelIeHnH PU3NUECKUX 3a]1ay;

pacrio3HaBath (U3UYECKHE SBJICHUS (MPOIECChI) M OOBSICHATH MX HA OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-
KMHETUYECKOW TEOPUU CTPOSHHUSI BEIIECTBA U AJIEKTPOJAMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE,
CBOOOJHOE TaJieHHEe Tell, JABMKCHHE IO OKPYKHOCTH, WHEPIHS, B3auMojaeucTBue Ttei, nuddysus, OpOYHOBCKOE IBUIKEHUE,
CTpPOEHHE JKUIKOCTEH W TBEPABIX TeJN, M3MEHEHHE OOBhEMA Ted TpPH HarpeBaHWM (OXJIAKICHUH), TEIIOBOE pPaBHOBECHE,
WCIIApEeHNEe, KOHJIEHCAlIMs, TUIaBJIECHUEe, KPUCTAUIN3allKsl, KATIEHUE, BIAXXHOCTh BO3AyXa, MOBBIIICHUE NIABJICHUSI ra3a MpH €ro
HarpeBaHWM B 3aKpPbITOM COCYJAE, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHMSI Ta3a B H30Mpolieccax, 3JIEKTpU3alus Tedl,



B3aMMOJICHCTBUE 3aPs0B;

OTHCHIBATh MEXAaHWYECKOE JBMKCHHE, MCIOJb3Ys (DPU3MUECKHE BETUYMHBI: KOOpPAMHATA, MyTh, NEpPEMEIICHHE, CKOPOCTH,
YCKOpPEHHME, Macca Tela, CHJIa, UMITYJIbC Tejld, KMHETHYECKash HSHEprus, IMOTEHUWalIbHAs SHEPrus, MeXaHWdyeckas padoTa,
MEXaHMYEeCKas MOIIHOCTb; MPU OMHMCAHUU TPABHIIBHO TPAKTOBATh (PU3NUECKUIN CMBICI HCIIOIb3yEMbIX BETUYHH, UX 0003HAUCHUS
U €IMHULIBI, HAXOJIUTh (POPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHUNHAMU;

OTKCHIBaTh U3YUYCHHBIC TEIIOBBIE CBOMCTBA TEJI U TEILJIOBBIC SIBICHUS, UCTIOIB3Ys (PU3NUECKUE BETUUYMHBI: 1aBJICHUE ra3a,
TEMIIepaTypa, CPeAHsIsl KUHETUYECKas SHEPIHs XaOTHUYECKOIrO JIBHXKEHHSI MOJIEKYJI, CPEIHEKBAJIpaTUYHAsI CKOPOCTb MOJIEKY,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsSI 3Heprus, paborta ras3a, Kod()(UIMEHT MOJIE3HOTo AEUCTBUS TEIJIOBOIO JBUTATENs; IMpPU
ONKCAaHUU TPABUWIBHO TPAKTOBaTh (PU3MUECKUM CMBICI HCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUECHHUS M EIUHMIIBI, HAXOIUTh
(bopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C JPYTMMU BETUUUHAM;

OIHCHIBATh U3yUEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U 3JIEKTPUUECKUE SBJIECHUS (TIPOLIECCHI), UCIIONB3YS (PU3UUECKUE
BEJIMYUHBL: JJIEKTPUUECKUN 3apsf, SJIEKTPUUECKOE II0JIe, HANPsHKEHHOCTH IOJIsSI, NMOTEHIMAJ, PA3HOCTh IMOTEHLMUAJIOB; IpHU
ONKCAaHUU NPABWIBHO TPAKTOBaTh (PM3MYECKUN CMBICI HCHOJIb3YEMBIX BEIMYMH, MX OOO3HAYEHHUsS M €IMHUIBI, YKa3bIBATb
(opMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PM3HUYECKYIO BEIMUHUHY C IPYTUMH BEJIMYMHAMU;

aHAJIU3UPOBaTh (PU3MUYECKHE IMPOLECCHl U SIBJICHUSA, UCIOJIb3Ys (PU3NYECKHE 3aKOHbl W MPHUHIUIBL 3aKOH BCEMUPHOIO
tarorenus, [, II u III 3akonbr HeroTOHA, 3aKOH COXpaHEHUs MEXAaHWYECKOM dHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIUI
CYNEpIO3ULIMKA CUJI, TPUHIUI PABHOINPAaBUS MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30Bbl€ 3aKOHbI, CBSA3b CpPEJHEH KHUHETHYECKOW SHEPrHMHM TEIUIOBOTO JABMKEHUS MOJIEKYJ C aOCOJIOTHOU
TEMIIEpaTypol, MEPBbI 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPAHEHHUs DJJIEKTPUYECKOro 3apsaa, 3akoH Kynona, mpu 3ToM
pa3ianyaTh CJIOBECHYIO (OPMYJIMpPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPDAKEHHWE U ycClIoBUSA (TpaHUIBl, 00JacTH)
IIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHIMIMBI JCHCTBHUS MallliH, HNPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS HX
0€3011acHOr0 MCIIOIb30BAHUSI B TIOBCEAHEBHOM KU3HM;

BBITIOJHATh JKCIIEPUMEHTHI 10 MCCIEAO0BAaHUIO (U3MYECKUX SIBICHUH M MPOLECCOB C HCIOJIB30BAHUEM NPSIMBIX U
KOCBEHHBIX U3MEPEHU, TP 3TOM (POpMyIHpOBaTh NpodieMy/3a1auy U TUIOTE3y Y4EOHOTO IKCIIEPUMEHTA, COOMPATh YCTaHOBKY
U3 MPEAJI0KEHHOT0 000PYI0BaHUS, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBL;

OCYUIECTBJISITh TPSMBIE U KOCBEHHBbIE W3MEpEHUsS (U3MUECKUX BEIUYMH, MPU 3TOM BBIOMpATh ONTHUMAIbHBIA CHOCOO
M3MEPEHHUSI U UCTI0Ib30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPELUIHOCTEN U3MEpPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3MYECKMMHU BEIUYMHAMHU C UCIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, MPU 3TOM



KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yIbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BHJIE TAOJHUIl U
rpaduKoB, AENIaTh BEIBOBI IO Pe3yJIbTaTaM UCCIIEIOBAHMS;

coOmro1aTh MpaBWia 0€30MacHOTO TPyJa MPHU MPOBEACHUHM HCCIIEIOBAHUNA B paMKax y4eOHOTO JKCIIEPUMEHTa, y4eOHO-
HCCIIEIOBATENIbCKOM M TPOEKTHOW JESITEIBHOCTH C HCIOJIB30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1aOOpPaTOPHOTO
000pynOBaHUs;

pemarh pacu€THhIC 3a7a4d C SBHO 3aJaHHOW (U3MUECKOW MOENBI0, MCIOJIb3Ys (PU3MUECKHE 3aKOHBI M TPHUHIIMIBI, Ha
OCHOBE aHaJIM3a yCJIOBHSI 33]1a4M BEIOMPATH (PU3HUECKYIO MOJIEIb, BRIICIATh (DU3NIECKHE BEIMUUHBI U (DOPMYITBI, HEOOXOIUMBIE
ISt €€ penieHusi, MPOBOAUTH PacU€Thl U OLIEHUBATH PEATBHOCTD MOTYUYEHHOTO 3HaYeHUs (PU3UUECKOM BETMUMHBI;

pelaTh KadyeCTBEHHBIE 3aJauyM: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO ILIETIOYKY PACCYKICHHUM C OMNOpOil Ha
M3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUECKUE SIBJICHUS;

UCIIOJIb30BaTh TPU  pEHICHUWH Y4YeOHBIX 3aja4 COBpPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJIOTMH Il  TIOMCKAa,
CTPYKTYPUPOBAHMSI, WHTEPIPETAMA M TIPEJICTABICHUA Y4Ye€OHOM M HAy4HO-NOMYJSIpHON HWHMOpMAIUU, MOJTyYEeHHOU U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTy4aeMyto HH(HOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOIECCOB
OKPY>KaloIlero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS TTO (PU3UKE B MTOBCETHEBHOM XKU3HU JJ1s1 00eCTIeUeHUsI 0€30MacCHOCTH MpU OOpaIleHun
C TIpuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JJISI COXPAHEHUS 3/I0POBbSI U COOJIOJICHUS HOPM DKOJOTUYECKOTO MOBEICHUS B
OKpYXaroUIen Cpee;

paboTaTh B TPYIIE C BBINOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, IJIAHUPOBATh PabOTy TPYMIbl, PAIMOHAIHHO
pacrpenensiTb 00sI3aHHOCTH U TIJIaHUPOBATh ACSATEIBHOCTh B HECTAHIAPTHBIX CUTYAIIUSX, aJICKBATHO OLICHUBATH BKJIAJ KaXKJ0TO
W3 YYaCTHUKOB TPYIIIBI B PEIIEHUE pacCMaTpUBAEMOU MPOOIIEMBI.

K xoniy o6yuenus B 11 kijiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y
o0y4Jaronmxcst yMEHUM:

JEMOHCTPUPOBAThL HA TMPUMEpPaxX poJib U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI MHUpA, B
Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJOTHH, B MPAKTHUECKOU JACATEIHHOCTHU JIIOACH, IIETIOCTHOCTh M €IMHCTBO (hU3HUECKON
KapTHUHBI MUPA;

YYUTBHIBATh TPAHUIIBl MPUMEHEHUS HM3YYEHHBIX (U3UYECKUX MOJIeNIel: TOUYEUHBIM AJIEKTPUUYECKUN 3apsii, JIyd CBETa,
TOYEYHBIN UCTOUYHUK CBETA, siZICPHAS MOJICNIb aTOMa, HYKJIOHHAsI MOJIeJIb ATOMHOTO Si/ipa MpH pelieHU: GU3NIECKUX 3a/1ay;

pacrio3HaBath (hU3MUYeCKUe SIBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB AJIEKTPOJAMHAMUKH M KBAHTOBOM



(GUBUKU: DJEKTpUYECKas MNPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aWMOJCHCTBUE
MarHuTOB, JJICKTPOMArHWTHAs WHAYKIUSA, IEHCTBUEC MArHWUTHOTO TIOJII Ha TPOBOJHUK C TOKOM U JIBIDKYIIHICS 3apsi,
AIEKTPOMATrHUTHBIC KOJICOAHUS W BOJIHBI, TIPSIMOJIMHEHHOE PACTIPOCTPAHCHHUE CBETA, OTPAKCHHE, MPEJIOMIICHHE, NHTEephepEeHITHS,
mudpakius W TOJSpU3alus CBETa, JWCIEpCUs cBeTa, ¢oTodnekTpudeckuii 3pdexr (dpotorddexr), cBeToBOe maBiICHHE,
BO3HMKHOBEHHWE JIMHEHYATOTO CIIEKTpa aToOMa BOJIOPO/Ia, ECTECTBEHHAS M UCKYCCTBEHHAS PAJUOAKTUBHOCTD;

OMHCHIBATh M3YUYEHHBIC CBOWCTBA BEIIECTBA (DJIECKTPUUYCCKHUE, MATHUTHBIC, ONTHYCCKUE, DIEKTPUUYECKYIO TPOBOIUMOCTH
Pa3TUYHBIX CPEN) U AJICKTPOMATrHUTHBIC SIBICHUS (TPOIECCHI), UCTIONB3YS (U3MUECCKUE BEIMYHHBI: JICKTPUUYCCKUHN 3apsiy, CHUIa
TOKa, JIEKTPUUYECKOE HAMPSHKEHUE, SJIEKTPUUYECKOE CONMPOTUBIICHUE, PA3HOCTh MOTEHIIMANIOB, JEKTPOBIDKYIIAs cuiia, paboTa
TOKa, MHJIYKIHUS MarHUTHOrO ToJisA, cuiia Ammepa, cuia JlopeHna, WHIYKTUBHOCTh KaTYIIKH, DHEPTUS SJICKTPUYECKOTO U
MarHuTHOTO TOJIeH, IEPUOJ] U YacTOTa KoeOaHUN B KOJIeOATEIbHOM KOHTYPE, 3apsi/i U CUjia TOKa B IPOLIECCEe TapMOHUYECKHUX
AIIEKTPOMATHUTHBIX KOJeOaHuil, (OKYyCHOE pAacCTOSHME M ONTHYECKas CWJIa JIMH3bI, MPU OMUCAHUU MPABWIBHO TPAKTOBAThH
(U3MYECKUN CMBICI HCIOJIb3YEMBIX BEJIIMYUH, MX O0O3HAUYCHHUS W CAUHUIIBI, yKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
(U3UYECKYIO BEIMYKHY C IPYTUMH BEIUYHHAMM;

OTHMCHIBATHh N3yUYCHHBIE KBAHTOBBIC SBJICHUS M MPOIIECCHI, UCITOJIB3Ys (PM3HUECKUE BETMYUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA, SHEPTHS W UMITYJIhC (JOTOHA, MIEPUO TOTypaciiaia, SHEPTHUs CBS3M aTOMHBIX SIEp, MPH
OTHMCAaHUHM TPABMWIBHO TPAKTOBATh (PU3MUECKH CMBICI HCIIOIB3YEMBIX BEIMYMH, WX OOO3HAUCHUS W CIWHMIIBI, yKa3bIBATh
(GOpMYyJIBI, CBS3BIBAIONIUE JAHHYIO (U3MYECKYI0 BEIMYMHY C APYTMMH BEIMYWHAMH, BBIUHCIATH 3HAYCHUE (PU3HUECKOU
BEJTNUMHBL;

aHATM3UPOBaTh (HU3UYECKUE TPOIECCHl U SIBICHUS, UCIOJB3YsS (U3MYECKUE 3aKOHBI M TMPUHIMIBL: 3aKOH OMa, 3aKOHBI
MOCJIETIOBATEILHOTO U MAapauUIeIbHOTO COSAUHEHUS MPOBOIHUKOB, 3aK0H J[koyns—JIeHna, 3aKoH 3JIeKTpOMarHUTHOW WMHTYKIIHH,
3aKOH TPSIMOJIMHEWHOTO pACIpOCTPAHEHHUs CBETa, 3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE
Oiinmrenina s hotodddexrta, 3aKOH COXpaHEHUS! YHEPTUH, 3aKOH COXPAHECHUSI UMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPHUIECKOTO
3apsa, 3aKOH COXPAaHEHHS MacCOBOTO YHCIA, IMOCTyJaThl bopa, 3akOH pajMOaKTHBHOTO pachajaa, MpU ATOM pas3linyaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE M YCIOBUS (TPaHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

OTIpeIeNIATh HANPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO MOJIsl TPOBOJHUKA C TOKOM, CHIIBI AMTiepa v cuiibl JIopeHia;

CTPOUTH U OTMHCHIBATh N300pAKEHUE, CO3/1ABAEMOE TNTIOCKUM 3€PKaJIOM, TOHKOM JINH301;

BBITIOJIHATh OKCIICPUMEHTBI TI0 HWCCJCAOBAHHMIO (DU3MUYECKHX SBJICHWH M TPOIECCOB C HCIOIB30BAHUEM TMPSAMBIX U
KOCBEHHBIX U3MEPEHHI: TIpU 3TOM (HOpMYJIUPOBATH MPOoOIeMy/3a/1ady U TUIIOTE3Y yUeOHOr0 IKCIIEpUMEHTa, COOUPATh YCTAHOBKY
U3 MPEUI0KEHHOTO 000PYA0BaHUS, TIPOBOAUTH OIBIT M JOPMYITHPOBATH BEIBOIBL;



OCYIISCTBJIATh TPSMBIC W KOCBEHHBIC H3MEpPCHHS (U3MYCCKUX BEIUYHMH, TPH 3TOM BBIOMpaTh ONTHUMAIBHBIA CIIOCO0
M3MEPCHHUSI M UCTI0Ih30BaTh U3BECTHBIC METOIBI OIIEHKH IMOTPEITHOCTEH H3MEpPEHUH;

MCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYHMH C HCIOJB30BAHHEM TMPSMBIX W3MEPEHHI: MPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3WYCCKUX BEIMYHMH B BUAEC TaOMWIl W TpadukoB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS,

coOro1aTh MpaBWia 0€30MacHOTO TPyJa MPHU MPOBEACHUHM HCCIIEIOBAHUNA B paMKax y4eOHOTO JKCIIEPUMEHTa, y4eOHO-
HCCJICIOBATEIbCKOM ¥ TPOCKTHOM JESITEIbHOCTH C WCIOJB30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB W  J1TAOOPAaTOPHOTO
000opyI0oBaHUS;

pemiath pacuéTHbhIC 3a/Ja4M C SBHO 3aJaHHON (PU3MUYECKON MOMACNBIO, UCMOJb3ys (HU3NYECKUE 3aKOHBI M IPHUHIIUIBI, Ha
OCHOBE aHAJIM3a YCJIOBHUS 33J1aud BEIOMPATh (PU3NUECKYIO MOJICIb, BBIICIATh (DU3NUECKUE BEIIMUUHBI M (DOPMYJIBI, HEOOXOIUMbIC
JUIs €€ peIIeHus, TPOBOJIUTh PACUETHI U OIEHUBATh PEaIbHOCTD MOTYUYEHHOTO 3HaYeHUs (PU3NYECKON BEIIMUHHBL;

peliaTh KauyeCTBEHHBIC 3a7adyM: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYUBYIO IICTIOYKY PACCYXKJICHUM C OIMOpOM Ha
M3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKUE SBJICHUS,

WCIIOJIB30BaTh TIPH  PEIICHUH Y4YeOHBIX 3a7a4 COBPEMEHHbIE HWH(POPMAIMOHHBIC TEXHOJIOTHH JIJII  TIOWCKAa,
CTPYKTYPHUPOBAHMSI, WHTEPIPETAIMA W TIPEICTABICHUS Y4YEeOHOW MW HAyYHO-TIOMYJIIPHON WH(MOpMAIMU, MONyYCHHOW U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMy 0 HH(OPMAITHIO;

OOBSCHATH TPUHINIBI JACHCTBUS MAIWH, TMPUOOPOB M TEXHUUYECKHX YCTPOWCTB, pasziuyaTh YCIOBUS WX 0€30MacHOTO
HCIIOIB30BaHUs B IOBCEIHEBHOM KU3HU,

MIPUBONTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apYOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE IMPOIIECCOB
OKPYIKaIOIIEero MUPa, B PA3BUTHE TCXHUKHA U TEXHOJOTHIA;

HCIIOJIb30BaTh TEOPETUUCCKHE 3HAHMS 110 (DU3UKE B TIOBCETHEBHOM KU3HU ISl 00ecIeueHUsT O€30IMacHOCTH MPH OOpaIleHun
C TIpuOOpaMH ¥ TEXHUYSCKUMHU YCTPOMCTBAMM, JUISI COXPAHEHHUS 3JI0POBBS U COOJIOJICHHUS HOPM DKOJOTHUYECKOTO IOBEICHUS B
OKPYIKarOIIEH CPEE;

paboTath B TpPyNIe C BBITOJHCHHEM PA3JIMYHBIX COIUAIBHBIX POJIEH, IUIAHUPOBATh PabOTy TPYMIbI, PaIMOHAIBHO
pacmpenensaTb 003aHHOCTH U TUIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIIUX, aJICKBATHO OICHUBATH BKJIAJ KaXJI0TO
13 YYaCTHUKOB TPYIIIHI B PEIIEHUE PacCMaTPUBAEMOM MPOOIIEMEI.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC



Ne HaumenoBanue
n/n pa3aesioB U TeM
NMPOrpamMmbl

Paznes 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 dusuka u MeTOIbI
Hay4YHOT'O ITO3HAHUS
Hroro no pazneny

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka

2.2 Jnnamuka

23 3aKOHBI COXPaHEHUS
B MEXaHUKE

Hroro no pasaciny

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBEBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpPUH

3.2 OCHOBEBI
TEPMOJIMHAMUKH

33 ArperaTHble
COCTOSIHUS
BelecTBa. MazoBbie
TIePEXOIBI

Uroro no pazaeny

KonuyecTBo 4yacos
Bcero KoHnTpoJabHbie
padoThI

2

18

9

10 1

24

IIpakTHYeckue
padoThI

JuaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

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

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72
bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7{41bf72

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



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

Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEeKTpOCTaTUKA 10 1

4.2 ITocTostHHBIH 12 1
AJIEKTPUYECKHI TOK.
Toxu B pa3IMyHbIX

cpenax

Hroro no pazneny 22

Pe3epBHOE Bpems 2

OBUIEE KOJIMYECTBO 68 4

YACOB I10 [IPOI'PAMME

11 KJIIACC

Ne HanmeHnoBanme KosmuecTBo yacoB

n/n  pasgejioB U TeM Bcero KonTposabHubie
NPorpamMmbl padoThI

Paznea 1. JIEKTPOJIUHAMUKA

1.1 MarauTHog€ I0JI€. 11 1
DneKTpoMarHuTHas
WHIYKIUS
Hroro no pazneny 11

Paszpnen 2. KOJIEBAHUA U BOJIHbBI

2.1 MexaHndecKne u 9
AJIEKTPOMArHUTHHIC
KoJIcOaHus

2.2 MexaHn4decKue u 5 1

QJICKTPOMArHuTHBIC

IIpakTn4yeckue
padoThbI

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

JuiekTpOoHHbBIE (LU pPOBbIE)
o0pa3oBaTe/bHbIE Pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

BOJIHBI
2.3 Onruka

Uroro no pazaeny

Paznen 3. OCHOBbBI CHEI.IHAJIBHOﬁ TEOPUU OTHOCHUTEJBHOCTHA
3.1 OCHOBBI cielMaIbHON

TEOpUHU
OTHOCHUTCJIIBHOCTHU
Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DNeMEeHThI KBAaHTOBOU
OTITUKH

4.2 Ctpoenue aToma

43 ATOMHOE AP0

Hroro no pazneny

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 DneMeHTbl aCTPOHOMUU

1 aCTpOPU3UKH
Hroro no paszneny

Pa3nesn 6. OBOBIIAIOHIEE ITOBTOPEHHUE

6.1 Oo6ob6maromee
MMOBTOPEHHE
Hroro no pazaeny

PesepBHOE Bpems

10

24

4

15

7

7

4

1

1

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubmnoreka IIOK
https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
https://m.edsoo.ru/7f41¢97¢
bubnnoreka IIOK
https://m.edsoo.ru/7f41¢97¢

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97¢



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

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC

Ne Tema ypoka
n/

n

®dusuka — HayKa O IPUPOJE.
HayuHnble MeTO1bI TO3HAHUSA
OKPY’KaIOIIEro Mupa

Ponb 1 mecTo dusuku B
(dbopMUPOBaHUN COBPEMEHHOM
Hay4YyHOU KapTUHBI MUDa, B
MPAKTUYECKOU IESITETbHOCTH
ToIei

MexaHn4eckoe JBHKEHUE.
OTHOCUTEIHHOCTD
MEXaHUYECKOIO IBUKEHUS.
IIepememnienue, CKOpOCTb,
YCKOpEHHE

PaBHOMEpHOE
MPSAMOJIMHETHOE ABUKEHHUE
PaBHOyCKOpeHHOE
MPSAMOJIMHETHOE ABUKECHHE

68

KoanyecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTn4yeckue
padoThbI

Jlara
U3yYeHUS

DJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

10

11

12

13

14

CB00OOHOE ITaZICHUE.
YckopeHue cBOOOIHOTO
najeHus

KpuBonuHeliHOE NBUKEHUE.
JBr>keHrEe MaTepuaibHON
TOYKH 10 OKPYKHOCTH
[IpyuHUUIT OTHOCUTENBHOCTH
lNanunes. MuepuuaibHbie
cucreMsbl orcueta. [lepBsiii
3akoH HproToHa

Macca tena. Cuia. [punnun
cyneprnosuiuu cuil. Bropoi
3akoH HproToHa miis
MaTepuanibHOU TOUKU
Tpetuit 3akoH HproToHa 115t
MaTepHalbHbIX TOUEK

3aKOH BCEMUPHOTO
taroTeHust. Cuma TSKECTH.
IlepBasg kocMHuueckas
CKOPOCTH

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapdpuunent
TpeHus. Cuiia COnpOTUBIIEHUS
MIpH ABUKEHUH TeJla B
JKUJKOCTHU WJIH ras3e
IToctynarensHoe 1
BpaIiaTebHOE JBUKEHNE
a0COJIIOTHO TBEPJIOTO TEa.
MowmeHnT cuibl. [ledo cumsbl.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3bed

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be&

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c41a6



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

15

16

17

18

19

YcnoBus paBHOBECUS

TBEPIOTO TEJIA

HMitynsc MmaTepualbHON 1
TOYKH, CUCTEMBI

MaTepUaIbHbIX TOYEK.

Nmnynbe cumbl. 3aKoH

COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE

PaboTta 1 MOITHOCTE CHIIBI. 1
Kunernueckas sneprus
MaTepHAIIbHON TOYKH.

Teopema 06 U3MEeHEHUH
KMHETUYECKOW SHEPIUU
[loTeHumanbHas SHEPrUs. 1
[ToTeHumanbHas FHEPrus

yapyro aegopMupoBaHHOM

npyxuHbl. [loTeHnmanbHas

SHEPruUs Tena BOIHU3U

MOBEPXHOCTU 3eMITH

[ToreHumanbHbIE U 1
HENOTEHUUAIbHbIE CUIIBI.

CBs13b paboThI

HEMOTEHIUATBHBIX CUJI C

MU3MEHEHHUEM MEXaHNYECKOU

DHEPrUH CUCTEMBI T€l. 3aKOH
COXPAHEHHUS MEXaHUUYECKON

SHEPrUu

JlaGopaTtopHnast pabota 1
«HccnenoBanue CBA3U

pabOTHI CHITBI C ”3MEHEHHEM

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

21

22

23

24

25

26

MEXaHUYECKON SHEPTUU Tea
Ha IPUMEPE PACTIKEHUS
PE3UHOBOIO KIyTa»
Konrponbnas padora o reme
«Kunemaruka. /Ilunamuka.
3aKOHBI COXPAHEHHUS B
MEXaHUKE»

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKON
teopun. bpoyHoBCckoe
newkenue. Auddysus
Xapakrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTa. Mojenu cTpoeHust
ra3oB, JXUJIKOCTEN U TBEPJIBIX
TeN

Macca monekyin. KonugectBo
BemecTBa. [locTostHHas
ABoraapo

TermoBoe paBHOBECHE.
Temneparypa u eé
usMmepenue. [lkana
temnepatyp Llenbcus
HUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT
AOcomoTHas Temmeparypa
Kak Mepa CpeliHei
KMHETUYECKON SHEPTrUu
JIBIDKCHUST MOJIEKYJI.
YpaBHenue Menpeneena-

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

32

33

34

Knaneiipona

3akoH JlambroHa. ["a3oBbIie
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBaHue 3aBUCUMOCTH
MEXy MapaMeTpamMu
COCTOSIHUS Pa3pEeKEHHOTO
rasza»

N3omnponeccsl B u1eaaibHOM
ra3e u ux rpapuaeckoe
MIPE/ICTABJICHHE
BryTtpeHHss sHEeprus
TEPMOJIUHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€
n3meHenus. Konmuecto
TEIUIOTHI U padoTa.
BuyTpeHHss sHeprus
0JIHOATOMHOTO UJI€ATHBHOTO
rasa

Bunae! Tennonepenaun

Y enpHas TEMI0EMKOCTh
BemecTsa. KonngecTBo
TEIJIOTHI IIPH TEIUIONEepeIaye.
AnrabaTHBIN Tporecc
I1epBbIit 3aK0H
TEPMOJMHAMUKH U €TO
IIPUMEHEHHE K U30IpoLeccaM
HeoGpatumocTs nporeccoB B
npupoje. Bropoi 3akoH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5efc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

35

36

37

38

39

40

41

42

43

44

TEPMOJIMHAMUKH

[Tpuniun nevicreus u KI1/
TEIJIOBOM MaITUHBI

[uxn Kapuo u ero KII/
DKOJIOrHu4YecKre mpooIeMbl
TEIUIOPHEPTreTUKHU
O06o0maromuii ypok
«MomnekynspHas GhU3MKa.
OCHOBBI TEPMOJIMHAMUKHU

Konrtponbnas padora mo reme

«Mornexynsipaas (puzuka.
OCHOBBI TEPMOJAMHAMUKI
[TapooGpa3zoBanue u
KoH/ieHcanus. Mcnapenue u
KUIIEHHUE

AGcomtoTHas 1
OTHOCUTEIIbHAS BIA)KHOCTh
Bo3yxa. HacelienHslil map
TBépnoe Teno.
Kpucramnmueckue n
amop(HbIe Tena.
AHN30TpOnUs CBOMCTB
Kpuctayos. XXuakue
Kkpuctaysl. CoBpeMEHHBIE
MaTepHabl

[ImaBnenue u
KpUCTaJIM3anus. Y ieibHast
TEIUI0TA TIaBJICHUS.
CyOmumarnus

YpaBHEHHE TEMIOBOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6510

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK


https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

45

46

47

48

49

50

51

52

53

Oamanca

DJneKkTpusanus Ted.
DnekTpuueckuii 3apsa. JIsa
BU/JIA JICKTPUUECKUX 3aPsiI0B
IIpoBOIHUKH, TUDIIEKTPUKU U
MOJIYIIPOBOJIHUKH. 3aKOH
COXpaHEHUs JIEKTPUUYECKOTO
3apsana

BzaumoneiictBue 3apsioB.
3akon Kynona. Todeunsbrit
AIEKTPUYECKUN 3apsif
Hanpsxénnocts
AIEKTPUUYECKOTO TIOJIA.
[IpuHuun cynepno3unun
3JIEKTPUYECKUX NoJieh. JInHumn
HANPSKEHHOCTH

Pabora cun
AJIIEKTPOCTATUYECKOTO TOJIS.
[Torenuman. PazHocth
MOTEHITUAJIOB

[TpoBOIHUKY U AUDTIEKTPUKH
B 3JIEKTPOCTATHYECKOM II0JI€.
Husnexrpuueckas
MIPOHUIIAEMOCTh
ONEKTPOEMKOCTD.
Konnencarop
DJIEKTPOEMKOCTH MIIIOCKOTO
KOH/JIEHCAaTopa. DHeprus
3apsHKEHHOTO KOHJIEHCATOpa
JlaGopaTtopHnast pabota

https://m.edsoo.ru/ff0c6820

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6100

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126
bu6mmorexa [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

58

"M3mepenue 3J1eKTPOEMKOCTH
KOHJIeHcaropa"

[TpuHIMD AEHCTBUS U
MIPUMEHEHHE KOHIEHCATOPOB,
KOIMUPOBAJIBHOTO anmnapara,
CTpYHHOTO MPUHTEPA.
DneKTpocTaTHuecKast 3alluTa.
3azeMieHue
AIEKTPONPUOOPOB
DNEeKTPUYECKUH TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
[TocTostHabIM TOK. CHila TOKa.
Hanpsxenue.
Conpotusnenue. 3akon Oma
JUTSI y4acTKa Lenu
[TocnenoBarenbHOE,
napajuieIbHOE, CMEIIAaHHOE
COCIMHEHHE MPOBOIHUKOB.
JlaGopaTtopHnast pabota
«3y4eHune cMemanHoro
COCTMHEHUS PE3UCTOPOBY
Pabota u mourHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH OMa aJi MOTHOM
(3aMKHYTOM) 3JIEKTPUUECKOI
uenu. KopoTrkoe 3amMbIkaHue.
JlaGopaTtopHnast pabota
«3mepenne DJIC nctounuka
TOKa U €r0 BHYTPEHHETO

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

60

61

62

63

64

65

COIIPOTHBIICHUS»
PesepBHBII ypOK.
Konrponbnas padora o reme
"DnexkrpoauHamuka /
Bceepocculickas npoBepoyHas
pabora

O06o0maromuii ypok
«ONeKTpoAUHAMUKAY /
Bceepoccuiickas nmpoBepoyHas
paborta

DNEeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TeMIEepaTyphl.
CBepXIIpoBOIMMOCTh
DIIEKTPUUECKUI TOK B
Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB
[TomynpoBOTHUKH, X
coOCTBEHHas ¥ MpuMecHast
npoBoauMocTs. CBOMCTBa p—
n-rnepexona.
[TosrynnpoBOTHUKOBEIE
npudopbI

DNEKTPUYECKUH TOK B
pacTBopax u paciiaBax
AIIEKTPOJIUTOB.
DIIEKTPONIUTHYECKAS
JTUCCOITHAITUS. DIICKTPOIIH3
DJIEKTPUYECKUI TOK B Ta3ax.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK


https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

CamocTosTenbHbIN U
HECaMOCTOSTEIIbHBIN pa3psil.
Momnnus. [Inazma

66  DnexTpuueckue IpudOpHI U 1
YCTpPOMCTBA U UX
MPaKTUYECKOE TPUMEHEHUE.
[IpaBuna TeXHUKHU
0e30MacHOCTH

67  KonrtposbHas paboTa o Teme 1 1
«JNeKTpoCcTaTHKa.
I1OCTOSIHHBIN 2IIEKTPUYECKUN
TOK. TOKHM B pa3iIn4HbIX

cpenax»
68  PesepBHBIil ypoOK. 1
Ob6o06maromuit ypok 1o
temam 10 knacca
OBUIEE KOJIMYECTBO YACOB 68 5
I1O ITPOI'PAMME
11 KITACC
Ne Tema ypoka KouunyecTBo 4yacos
n/ Bcero KoHTpoJibHbIE
n padoThI
1 ITocTosiHHBIE MAarHUTHI U UX 1
B3aUMOJICIICTBHE.

MarnutHOoe nosie. Bektop
MAarHUTHOH HUHAYKIWU.

4
Jara
IpakTHyeckune U3ydeHus
padoThI
03.09.25

https://m.edsoo.ru/ff0c84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTte/bHbIE

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778

JIuHUM MarHUTHOM
WHIYKIAHA

MaruuTHO€ noJie
MIPOBOJIHUKA C TOKOM. OIBIT
Opcrena. Bzaumoseicreue
MIPOBOJAHHUKOB C TOKOM
JlaGopaTopHas pabota
«M3yueHne MarHuTHOTO MOJIs
KATYIIKU C TOKOM»
JlelicTBME MarHUTHOTO TOJISt
Ha IPOBOJIHUK ¢ ToKoM. Cuna
Awmmnepa. JlaboparopHas
pabota «HccnenoBanue
NEHCTBUS MOCTOSITHHOTO
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME MAarHUTHOTO OIS
Ha JBUXKYILYIOCS
3apsoKeHHYH0 yactuily. Cuna
Jlopenua. PaGoTta cuiib
Jlopenua
DneKTpoMarHuTHas
nnaykuus. [Totok BekTopa
MarHuTHoN uHaykuuu. 31C
WHIYKIHUH. 3aKOH
3JE€KTPOMArHUTHOM
unaykiun Oapanes
JlabopaTopHas pabota
«HccnenoBanue sIBICHUS
3JIEKTPOMATrHUTHOMN
WHTYKITAH

05.09.25

10.09.25

07.09.25

19.09.25

24.09.25

26.09.25

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubnnoreka IIOK
https://m.edsoo.ru/ff0c9ac0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

11

12

13

NuaykTtuBHOCTB. SBIeHUE
camounaykiuu. 3J1C
CaMOMHIYKIUHU. DHEPrHst
MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE
noiie

TexHuyeckue yCTpoucTBa u

X IPUMCHCHUE: IIOCTOSAHHBIC

MarHUTBI, JICKTPOMArHHUTBI,
AJIEKTPOIBUTATEIb,
YCKOPUTEIH 3JICMCHTAPHBIX
YaCTHUII, MHAYKIIMOHHAS I1€Yb
O60061maromuil ypok
«MarHuTHoOe Toe.
DneKTpOMarHuTHas
WHIYKIUS

KonTponbHas pabota mo
Teme «MarauTHoe mosie.
DneKTpoMarHuTHas
WHTYKITHS

CB0OOIHBIE MEXaHNYECKUE
kosebanus. ['apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KoJeOaHui.
[IpeBparenue suepruu
JIaGoparopHas paboTa
«HccnenoBanue
3aBUCHMOCTH TIepH0JIa
MaJIbIX KoJebaHuii rpy3a Ha
HUTH OT JUTUHBI HUTH U

01.10.25

03.10.25

08.10.25

10.10.25

15.10.25

17.10.25

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnnoreka IIOK
https://m.edsoo.ru/ff0cab82

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cad58

bu6mmoteka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

16

17

18

MAacChl Tpy3a»
KonebaTenbHbIi KOHTYD.
CBo0OOHbBIE
ANEKTPOMATrHUTHBIC
KOJICOaHHS B UACATEHOM
KoJieOaTeIbHOM KOHTYPE.
AHaJorusg Mexmy
MeXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

®opmyna Tomcona. 3akon
COXPAHEHUS YHEPTUU B

UaeaIbHOM KOJIE0ATEIBHOM

KOHTYpe
IIpencrasnenue o
3aTyXarolluX KojaeOaHHusX.
BrinyX1cHHBIE
MeXaHU4YeCcKre KoueOaHusl.
Pesonanc. BeinykaeHHbIe
ANEKTPOMAarHUTHBIE
Kose0aHus

IIepeMeHHBIN TOK.
CunycounganbHbIN

IepeMEHHBIN TOK. MOIIHOCTh

MEPEMEHHOTO TOKa.
AMIUTUTYHOE U
JIEWCTBYIOIIIEE 3HAYEHUE
CHWJIBI TOKA W HATIPSDKEHUS
Tpancdopmarop.

[IpousBoacTBoO, nepenaya u

22.10.25

24.10.25

05.11.25

07.11.25

12.11.25

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0cb820

bubnnoreka IIOK
https://m.edsoo.ru/ff0cb9c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

20

21

22

23

24

noTpelieHne IeKTPUIECKOit
SHEPrUu

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEpaTopa
IIEPEMEHHOT0 TOKA, JIMHUN
JNEeKTponepeay
DKOJIOTHYECKHE PUCKU TIPU
IIPOU3BOJICTBE
anekTposnepruu. Kynsrypa
HCIIOJIb30BaHUS
JJIEKTPOIHEPIUH B
ITIOBCETHEBHOW KU3HU
MexaHn4yecKue BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUTMHA
BOJHBL. [lonepeunsie u
IIPOJI0JIbHBIE BOJIHBI

3Byk. CKOpOCTh 3BYyKa.
I'poMkocTh 3ByKa. BricoTa
tToHa. TeMOp 3ByKa
ONEKTPOMAarHuTHbIE BOJIHBI,
UX CBOMCTBA U CKOPOCTb.
[Ikana 31€KTpOMarHUTHBIX
BOJIH

[IpuHIMIIBI paTUOCBSI3U U
TeneBuaeuus. Pazsurue
CPEJICTB CBS3H.
Pannonokanus

14.11.25

19.11.25

21.11.25

26.11.25

28.11.25

03.12.25

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cc324

bubmuorexa [JOK
https://m.edsoo.ru/ff0cca54

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ccclc

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ccfeQ



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

25

26

27

28

29

30

31

32

KonTponbnas pabora
«Konebanus 1 BOJTHBD)
[IpssMonuneHoe
pacnpocTpaHEHHE CBETa B
OJIHOPOJHOM Cpee.

TouyeyHBI HCTOYHUK CBETA.

JIy4 cBeta

OrtpaxeHue cBera. 3aKOHbI

OTpaXCHUA CBCTA.

[Toctpoenue n3odpaxeHuii B

IIJIOCKOM 3€pKajic

[Ipenomiuenue ceera. [lonHoe

BHYTpPEHHEE OTpaKEeHUE.

[IpenenbHbIi yroJ moJHOIro

BHYTPEHHET0 OTPaKEHUS
JlaGopaTopHas pabota
«M3mepeHne nokazarens
MIPEIOMIIEHUS CTEKIIa»
JInnzsl. [locTpoenue
n300paXkeHU B JINH3E.
®opmyiia TOHKOHN JIMH3BI.
VYBenuueHue JIMH3bI
JIaGoparopHas paboTa
«HccnenoBanne CBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus cBera. CroxxHbIN
cocrtaB 6emoro cBera. [[Ber.

JlabopaTopHas pabota
«Habmronenue aucnepcun
CBETa»

05.12.25

10.12.25

12.12.25

17.12.25

19.12.25

24.12.25

26.12.25

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc618
bu6nuoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bubnnoreka IIOK
https://m.edsoo.ru/ff0cd7{6

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33

34

35

36

37

38

39

40

41

42

WnTepdepennys ceera.
Hudpaxius ceera.
HudpaxmonHas pemeéTka
[TonepedyHOCTH CBETOBBIX
BojH. [lonmspusanus csera

KP Onrtuka

Onrtuyeckre mpuOOPsHI U
YCTPOMCTBA U YCIIOBHS UX
0€301acHOTO PUMEHEHUS
['paHMIIBI TPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[Moctynate! crienuanbHON
TEOPUH OTHOCHTEIIBHOCTH
OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH.
3ameyieHne BpEeMEHH U
COKpaIeHue JJTNHBI
DHeprus U UMILYJIbC
PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C 3Hepr1/16171 n
HUMITYJIbLCOM. BHCPFI/ISI ITOKOs

KonTponbnas pabota
«Ontuka. OCHOBBI
CHenuaIbHON TeOpuun
OTHOCHUTEIBHOCTI)Y

®otonbl. opmyia [1nanka.
DHeprus U UMIYJIbC POTOHA
OTKpBITHE U HCCIIEIOBAHNE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ced22

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0cf02e

bubnnoreka IIOK
https://m.edsoo.ru/ff0cf862

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfa42

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cfc68

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cf610

but6mmoreka [IOK
https://m.edsoo.ru/ff0cfel16
but6mmoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

43

44

45

46

47

48

49

50

dhotoaddekra. OnbiTh A. T
CroneroBa

3akonbl poTodddekra.
VYpaBHeHnue DitHIITeHA 17151
dotorddekra. «Kpachas
rpanuiay Gporodddexra
HaBnenne cBera. OnbiThl I1.
H. JleGeneBa. Xummueckoe
JIIENCTBUE CBETA
TexHuyeckue yCcTpoucTBa u
MIPAKTUIECKOE TPUMCHCHHE:
¢dorosnemenT, GpoToaaTUHK,
cojiHeYHas Oarapes,
CBETOJUO]T

Pemenue 3ana4 no teme
«OneMeHThI KBaHTOBOM
OTITUKI

Mopens aroma TomcoHa.
OmnsiTel Pesepdopaa no
pPaCCesTHUIO (i-YaCTHII.
[Inanerapnas mozens aroma
IToctynater bopa

N3nydenue u norioneHue
(hOTOHOB MpH Nepexoe
aToma C OJHOTO YPOBHS
SHEPTruM Ha Apyrou. Buasl
CIIEKTPOB

BoiHoBEIE cBOMCTBA YaCTHIIL.

Bomnsl ne bponns.

https://m.edsoo.ru/ff0cffc4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d015¢

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302

bubmmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0dOafa
bu6mmoteka [IOK
https://m.edsoo.ru/ff0dOafa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

51

52

53

54

55

KopnyckynspHo-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE
OTtkpbiTHE
paanoakTUBHOCTU. OMBITHI
Pezepdopna no
ONPEJIETICHUIO COCTaBa
PaauOAKTUBHOIO U3ITYyUYEHUS
CgoiictBa anbda-, 6eTa-,
ramMmma-usnydenus. Biausaue
PaINOaKTUBHOCTH Ha KUBbIE
OpraHUu3MBbI

OTKpbITHE IPOTOHA U
HerTpoHa. M3otombl. Anbda-
pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usinydenue

DHeprusi CBSI3u HyKJIOHOB B
sape. SlaepHbie peakuum.

S nepHblit peakTop.
[TpoGnemsl, MepCreKTHBEI,
9KOJIOTUYECKHE ACTIEKTHI
SIEPHOMN YHEPIEeTUKU
DneMeHTapHbIe YaCTULIBI.
OTKpbITHE TO3UTPOHA.
MeTtoabl HaONMIOIEHUS U
pEeruCTpanyy dJIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHAaMEHTAIbHBIE
B3anMoaercTBUg. EnNMHCTBO

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1162

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

57

58

59

60

(bu3nuecKoil KapTUHBI MUPa
Oransl pa3BUTUS
actpoHomuu. [IpukinagHoe n
MHPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMUHM. Bun
3BE3aHOrO0 Heba. Co3Be3aus,
SIPKHUE 3BE3/bl, IIIAHETHI, UX
BHUJIUMOE JIBUKEHUE.
Conneynas cucrema
Comnue. Conneunas
AKTUBHOCTb. MICTOUHUK
sHeprun CoJiHIa U 3BE3]
3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3IbI
TJIaBHOM
M1OCJIeI0BATEIbHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE
MPEJICTABICHUS O
MIPOUCXOKIACHUHN U
sposrrornu CoutHIa U 3BE3
Muneunsiii I1yTe — Hama
l'anakTtuka. [lonoxenue n
neukenrne ConHIA B
l'anakTtuxke. ["anmakTuku.
UYeEpHble AbIPHI B sApax
TaTAKTUK

Bcenennas. Paz6eranmue
rayiakTuk. Teopust bonbmoro
B3pbIBa. PennkToBOE



61

62

63

64

65

66

67

u3llydyeHue. MerarajiakTuka
Hepermennsie npo0iaembl 1
aCTPOHOMUU

KonrponsHas padora 1
«IJIEMEHTBI aCTPOHOMUH U
acTpou3uKm»

O6o0maromuii ypok. Posib 1
(U3HUKN U aCTPOHOMUH B
SKOHOMUYECKOM,

TEXHOJIOTHYSCKOM,

COLMAIIBHOW U 3THYECKOU

cdepax aeaTeIbHOCTH

9eJI0BeKa

O606maromuit ypox. Posis u 1
MecTO (PU3UKHU U aCTPOHOMUU

B COBPEMEHHOI Hay4HOMI

KapTUHE MHpa

O6o0maromuii ypok. Pornp 1
¢u3nueckoil Teopuu B
(dhopMupoBaHUH

MIPEACTABICHUH O

(bu3nueckoil kKapTuHe MUpa
O6o6matomuii ypok. Mecto 1
(bu3nuecKoil KapTUHBI MHUpa B

o0111eM psZTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUN O IPUPOJIE
PesepBHeIil ypok. MarautHoe 1
moJie. DJIEKTPOMarHuTHas

WHTYKITAS
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS OCHOBHOI OBPA30OBATEJILHONI
INPOI'PAMMBI

10 KUIACC
Kon nposepsiemoro IIpoBepsiemble npeMeTHBbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOH POrPaMMbl
pe3yJabTara cpeaHero od1mero o6pazoBaHus
10.1 JleMoHCTpHUpOBaTh Ha MPUMEPAX PoJib U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHON HaAyYHOW KapTHHBI
MUDA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOM NEATEIbHOCTH JIFOAEH
10.2 YuuThiBaTh TpaHULbl NPUMEHEHUS U3YYEHHbIX (U3MYECKUMX MOJeNed: MaTepuajbHas TOYKa,

UHepIalibHas cucTeMa OTCuéTa, aOCONIOTHO TBEPAOE TEJO, UACANbHBIM ra3; MOJENHU CTPOCHMs Ta3os,
KUAKOCTEN U TBEPJBIX TEJl, TOUSUHBIN AMEKTPUUECKUH 3apsil — IPU PEeLIeHUN PU3NYECKUX 3a]1ad

10.3 PacniozHaBath (u3nyeckue sBieHUs (Ipolecchl) U OOBICHATP HMX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KHHETHYECKOW TEOPUM CTPOEHHUs BEIIECTBA M DJIEKTPOAMHAMUKHM: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHENHHOE IBM)KEHUE, CBOOOAHOE TMaJieHHe TeJ, JIBHKEHHE IO OKPY>KHOCTH,
WHepLHUs, B3auMojeiicTBue Ten; Auddy3usi, OPOyHOBCKOE BHKEHHUE, CTPOECHUE KHUIKOCTEH U TBEPIBIX
TeJ, M3MEHEHHe o0bEéMa Ted MpH HarpeBaHUM (OXJAXKICHHM), TEIUIOBOE paBHOBECHE, MCIIApeHue,
KOHJICHCAllWsl, IJIABJIEHUE, KPUCTAILIN3AlUs, KAIIEHHE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a
[P €r0 HarpeBaHWM B 3aKPBITOM COCYZE, CBA3b MEXKIY IMapaMeTpaMu COCTOSIHUS ra3a B M30IPOLECCax;
ANEKTPU3ALHNS TEJl, B3AUMOJIECHCTBHE 3apsII0B

10.4 OnuceiBaTh MEXaHWYECKOE JIBUXKEHHE, MHCIONb3ysl (PU3MUECKHEe BEJIMYMHBL: KOOpJAWHATA, IYTh,
IIEpEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIA, UMIIYyJIbC Teja, KUHETHYeCKas DJHeprus,
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10.5

10.6

10.7

10.8

10.9

10.10

10.11

10.12

NOTEHLIMaJIbHAs PHEPIus, MeXaHuueckas paboTa, MeXaHHYecKash MOIIHOCTb; MPU OMHCAHUU IMPABHIBHO
TPAKTOBAaTh (U3MUYECKUN CMBICI HCIIOJNB3yeMbIX BEIMYUH, WX OOO3HAYCHUS W EJAMHUIBI, HAXOIUTh
dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C JPYTMMH BETUYUMHAMU

OnuceIBaTh U3yYEHHBIC TETUIOBBIC CBOMCTBA TEJI U TEIUIOBHIC SIBJICHUS, UCIIONB3Ys (DU3MUECKHUE BETUYHUHBIL:
JaBJICHHUE Ta3a, TEeMIeparypa, CpPedHssl KUHETHYecKas HHEPrusi XaOTHMUECKOTO JIBMXKEHUS MOJIEKYII,
CpeIHEKBaIpaTHYHAsi CKOPOCTh MOJIEKYJ, KOJHYECTBO TEIJIOTHI, BHYTPEHHsISI JHeprus, paboTa rasa,
KOA(p(UIMEHT TMOJe3HOro JEHCTBUS TEIUIOBOTO JBUTATENs; MPHU ONHCAHMM MPaBWIBHO TPAKTOBATh
(GUBHYECKUN CMBICT HCIOJB3YyeMbIX BEIUYHMH, UX OOO3HAYCHHS] W CIUHHIIBI, HAXOJUTh (OPMYIIBI,
CBS3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIHMUYNHAM

OnuceiBaTh WM3YUYEHHBIE SJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA M DJEKTPUUYECKUE SBJICHHS (IPOIIECCHI),
UCIIONB3YSl (PU3NYECKUE BEIUYHMHBI: DJIEKTPUUECKUN 3apsii, 3JIEKTPUUYECKOEe MOoJje, HANPsHKEHHOCTH MO,
MOTEHIIMAT, Pa3HOCTh IMOTEHIUAJIOB; IPU OMHCAHUU TMPABUIBLHO TPAKTOBaTh (UIUUECKUNA CMBICIT
UCIIONIb3YEMBIX BEIMYMH, UX O0O3HAYCHHs W €IMHHUIIbI; YKa3blBaTh (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
(UBUYECKYIO BETUYMHY C JPYTUMHU BETUYMHAMU

aHAIM3UPOBATh (HPU3MUYECKUE MPOLIECCHl U SIBICHUS, UCIIONB3YsS (PU3NYECKHE 3aKOHBI M MPUHIUIBL 3aKOH
BcemupHoro tsarorenus, [, II u III 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUs MEXAHUYECKOW ASHEPIruu, 3aKOH
COXPAaHEHUS HMITYJIbCA, MPUHIUI CYNEPIO3UIMUA CUJI, MPHUHIUI PABHOIMPABUS HHEPLUHUAIBHBIX CHUCTEM
0TCU€Ta; MOJICKYJSIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, T'a30BBIC 3aKOHBI, CBSI3b CpeAHEH
KMHETUYECKOW PHEPrHH TEIUIOBOTO JBMKEHHSI MOJIEKYJ C aOCONIOTHON TeMIlepaTypol, MepBbId 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAHEHMs JJIEKTPUUECKOro 3apsaa, 3akoH KyloHa; mpu STOM pa3iudvarh
CIIOBECHYIO (DOpPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOE BBIPAKEHUE U YCIOBUSA (TPaHUIIBI, 00JacTH)
MPUMEHUMOCTH

OOBSICHIATh OCHOBHBIE MPUHITUIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHHUYECKHUX YCTPOICTB; pa3inuyaTh
YCJIOBHS MX 0€3011aCHOT0 UCIIOJIH30BAHUS B ITOBCETHEBHOM KU3HU

BBIONMHATE AKCIIEPUMEHTHI MO0 MCCIEAOBAHUI0 (DU3UYECKUX SBJICHHM M TPOIECCOB C HCMOIb30BAaHUEM
NpSIMBIX M KOCBEHHBIX M3MEpPEHUI; Mpu 3TOM (opMyIupoBaTh npodiaemy (3afady) U TUIoTe3y y4eOHOro
DKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TMPEAJIOKEHHOTO OOOpyAOBaHUS, MPOBOAUTH OMNBIT U
(bopMyTUPOBATh BHIBOIBI

OcymiecTBIATh TpsIMbIE M KOCBEHHBIE HW3MEpEHUS (HU3NYECKUX BEIMYWH; TPU OTOM BBIOHpATh
ONTUMAIBHBIA CTTIOCO0 U3MEPEHMS M UCTIOJIb30BaTh M3BECTHBIC METO/IBI OIICHKHU MTOTPENTHOCTEH U3MEPEHU I
HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3NYECKUMH BEJIMYMHAMHU C UCTOJIH30BAHUEM MPSIMBIX W3MEPEHUII;
MIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YIHTAThI IOJTYYCHHOM 3aBUCUMOCTH (PU3UIECKUX
BEJIMYMH B BUJIE Ta0OIHII U TPadUKOB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIEIOBAHUS

CoOmroaTe mpaBwia O€30MAacCHOTO TpyJa TPH TPOBEACHUH HCCICAOBAHMN B paMKaxX ydeOHOTO
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10.14

10.15

10.16

10.17

10.18

11 KUIACC

Kox nposepsiemoro

pe3yJbTara
11.1

11.2

11.3

IKCIIEPUMEHTa, Y4eOHO-HCCIEOBATEILCKOM ¥ MPOCKTHOH  JEITENHOCTH C  HCIIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOMCTB U TaO0paTOPHOTO 000PYIOBAHUS

Pemiate pacu€rHble 3a7auu C SIBHO 33JaHHOI (DM3MYECKON MOJEINBIO, HCIONB3Yys (U3UUeCKUe 3aKOHBI U
IMPUHIMIIBI; HA OCHOBC aHAJIM3a YCJIOBUA 3a1a4u BBIGI/IpaTB (1)I/I3I/I‘ICCKYIO MOJCJIb, BbIACIATH (I)I/I?;I/I‘ICCKI/IG
BEJIMYMHBI U (HOpMyYIIBI, HEOOXOIUMBIC ISl €€ PELICHHs, IPOBOAUTD PAcuYEThl U OLCHUBATH PEALHOCTh
HOJTY4EHHOTO 3HAa4YeHHsI (PU3NUECKON BEITHMYMHBI

Pemiath Ka4ecTBEHHBIC 3a/lauil: BHICTPAMBATh JIOTHYCCKH HEMPOTHBOPEUYHMBYIO IEMOYKY PACCYXICHUH C
OHOpOﬁ Ha U3YYCHHLIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IC SABJICHUA

HMcnonp30Bath MpU pelIeHHH YYeOHBIX 33/1a4 COBPEMEHHbIC HH(MOPMAIMOHHBIC TEXHOJIOTUH JJIsl IOUCKA,
CTPYKTYPHUPOBAHUS, MHTEPIPETAIIMA M TPEICTABICHHUS Y4eOHOH M HAy4YHO-TIONMYJISIPHOW HH(OpMAIUH,
HOJIyYCHHO U3 Pa3INYHbIX HCTOYHUKOB; KPUTHICCKH aHATN3UPOBATh MOJIyYaeMyr0 HH(OPMAIIHIO
[IpuBoauTh mpuMeEpHl BKJIaJa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(U3MKOB B pa3BUTUE HAYKH,
00BsICHEHHE MTPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA

Hcnoap3oBaTh TCOPCTUUCCKHUEC 3HAHUA 110 CI)I/I3I/IKC B HOBCGHHCBHOﬁ KU3HHU OJId obecrieueHust
0€30MacHOCTH MPU OOpAIICHUH C TPUOOPAMH M TEXHHUYECKUMHU YCTPONCTBAMH, [UIsi COXPAHCHUS 3710POBbS
¥ COOJIIO/ICHNST HOPM 3KOJIOTHYECKOT0 MTOBE/ICHHS B OKPYIKAIOIIEeH cpefie

Pabortate B rpymie C BBINOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJCH, MIAHMPOBATh pabOTy TPYIIIHL
paluoOHaJIbHO pacrnpeaciiaThb 00513aHHOCTH U IJTaHUPOBATh ACATCIBHOCTb B HCCTAHAAPTHBIX CUTYyaAlUAX,
aJIeKBaTHO OIICHUBATh BKJIAJ] KaXXIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpPUBaEMO TPOOIEMBI

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
CpeHero o61ero odpa3oBaHus

JleMoHCTpHUpOBaTh Ha MpUMEPAX pojib U MeCTO (U3UKM B (OPMUPOBAHUU COBPEMEHHOW Hay4dHOMU
KapTUHBl MHpa, B Pa3BUTHM COBPEMEHHOM TEXHHMKM M TEXHOJOTMH, B IPAKTUYECKON AESTEIBHOCTU
JIOJIeH, IeJTOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUPa

Y4YUTBHIBaTh TPAHUIBI TPUMEHEHUS N3YUYEHHBIX (PU3NYECKUX MOJIENEN: TOUCUHBIN AIIeKTPUUECKUM 3apsi,
sJIepHas MOJIETb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO si/ipa MpHU peleHn PU3NIEeCKUX 3a1au
Pacno3naBate pusznueckue siBieHus (Ipouecchl) U OOBACHATh UX Ha OCHOBE 3aKOHOB JIEKTPOJAUHAMUKHI
U KBAaHTOBOW (PU3UKU: AJIEKTpUYECKas MPOBOIAMUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE
JENCTBUS TOKA, B3aMMOJEHCTBAE MarHUTOB, JIEKTPOMAarHUTHasl UHAYKLUS, 1EHCTBUE MATHUTHOTO MOJIS



11.4

11.5

11.6

11.7

11.8
11.9

11.10

Ha MPOBOJIHUK C TOKOM M JBYKYIIUHACS 3apsi]], SIIEKTPOMArHUTHBIE KOJICOAHUS ¥ BOJIHBI, TPSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETA, OTPAKEHUE, PEJIOMIICHIE, HHTePPEPEHIIUs, TUPPAKIIHIS U TOJSpU3aIUs CBETA,
nucriepcust cBera, (poroanekrpudeckuit dddext (dportodrddekrt), cBeToBOE AaBICHUE, BO3ZHUKHOBEHHUE
JMHENYaTOro CreKTpa aToMa BOJIOPO/Ia, ECTECTBCHHASI U UCKYCCTBEHHAS PAAMOAKTUBHOCTh

OnwuceIBaTh U3yYEHHBIC CBOMCTBA BEUIECTBA (DJICKTPUYCCKUE, MATHUTHBIE, ONITUYECKUE, AICKTPHUECKYIO
MPOBOAMMOCTE Pa3IMYHBIX CPENl) M JJICKTPOMArHUTHBIC SIBICHUs (TIPOIECCHI), UCTIONB3Ys (DU3HUECKUE
BEJIMYMHBL: JJICKTPUYECKUN 3apsij, CHJa TOKa, OJIEKTPUYECKOE HAIpPSDKEHHE, SJICKTPUYECKOe
COMPOTHBIICHUE, pa3HOCTh moTeHIManoB, JJIC, pabora TOka, WHIYKIHMS MArHATHOTO IIOJSI, CHJIA
Awmmnepa, cwia JlopeHIa, MHIYKTHBHOCTh KATYIIKW, SHEPTHs JIEKTPHYECKOTO M MArHUTHOTO TIOJICH,
nepuoJl M YacToTa KoieOaHWii B KoyeOaTelnbHOM KOHTYpe, 3apsii M CHja TOKa B IIpolecce
TFapMOHUYECKHX DJICKTPOMArHUTHBIX KOJeOaHH, POKYCHOE PacCTOSHUE U ONTUYECKAasl CUJIa JIMH3BL, IPU
OMKMCAHUN TPABWILHO TPAKTOBATh (PU3UUCCKUI CMBICI HCIOJB3YEMBIX BEIIMYWH, WX OOO3HAYCHHS W
€JIMHUIIBL; YKa3bIBaTh (POPMYJIBI, CBSA3BIBAIOIINE IAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHYMHAMU
OnuceIBaTh U3YYCHHBIC KBAaHTOBBIC SIBIICHUS M MTPOLIECCHI, UCIIOIB3YS (PH3UIECKIE BETUIUHBI: CKOPOCTh
AJIGKTPOMArHUTHBIX BOJIH, JUJIMHA BOJIHBI M 4YacTOTa CBETa, DHEPIrUs W MMITYJIbC (OTOHA, TEPUOJ
MOJTypacmajia, SHEPTUs CBSI3U aTOMHBIX sIIep; IPH OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3MUYCCKUN CMBICIT
UCTIOJIB3YEMBIX BEJIMYWH, UX O0O03HAYCHUS M CIAMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINAEC JaHHYIO
(UBHYECKYIO BEIMUUHY C IPYTUMHU BETMUNHAMU, BBIYUCIISATH 3HAYCHHUE (PU3UUCCKON BEITMUUHBI
AHanu3upoBath (PU3NUECKHE MPOIIECCHl U SBICHUS, UCTOIb3Ys (U3MUECKUE 3aKOHBI U MIPUHIIUIIBL: 3aKOH
Owma, 3aKOHBI MTOCIICIOBATEILHOTO H MAPAIICIIEHOTO COSAMHECHISI IIPOBOTHUKOB, 3akoH J[koyis — Jlenna,
3aKOH JJIEKTPOMArHUTHOM WHAYKIIMHM, 3aKOH NPSIMOJIMHEHMHOTO paclpoCTpaHEHUs CBETa, 3aKOHbI
OTpa)XE€HHUS CBETa, 3aKOHBI TPEIIOMJICHUS CBETa, ypaBHEHHE OiHIITeWHa A (porodddexra, 3aKoH
COXPAaHEHHUS YHEPTUU, 3aKOH COXpPAHEHUS MMITYJIbCa, 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsiia, 3aKOH
COXPaHEHHS MACCOBOTO YHCJIa, TOCTYJIAThl bopa, 3aKOH pauOaKTHBHOTO paciajia; Mpyu 3TOM pa3Invarh
CJIOBECHYIO (POPMYTHPOBKY 3aKOHA, €r0 MaTEeMAaTHUECKOE BBIPAKEHUE M yCNOBHS (TpaHUIIbI, 00JacTH)
MPUMEHUMOCTH

OnpenensaTh HapaBlIieHWE BEKTOpPA WHIYKIIMM MAarHUTHOTO TOJISI TPOBOJAHHUKA C TOKOM, CHJIBI AMIiepa 1
cuiel JlopeHia

CTpouTh U ONMHUCHIBATh H300pAKEHUE, CO3IaBAEMOE TIIOCKUM 3€pKaJIOM, TOHKOU JTMH30M

BEITIONTHATE SKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3HUYECKUX SBICHUH W TPOIECCOB C HCIOJIB30BaHUEM
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHU; MPH 3TOM (pOopMyIHpoBaTh podieMy (3a7ady) U TUIIOTE3y y4eOHOTO
IKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO OOOpYJ0BaHUSA, IPOBOAHWTH OIBIT H
(dbopMyIIUpOBaTh BHIBOJIBI

OCymecTBIATh TMPsAMbIE W KOCBEHHBIC HW3MEpPEHUS (PU3NYSCKUX BEIUYHH, IPH 3TOM BBIOMpATH



11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

ONTUMAJIBHBIA CIOCO0 HW3MEPEeHHs M UCIOJb30BAaTh HW3BECTHBIE METOIBI OLEHKH IOTPEIIHOCTEH
U3MEPECHUM

HccnenoBaTh 3aBUCMMOCTH (DM3MYECKUX BEIMYHMH C HCIOIB30BAaHUEM IPSIMBIX M3MEPEHH; MpPU 3TOM
KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTATHI MOJTYYCHHOMN 3aBUCUMOCTH (PM3HMUECKUX BEITHYHH
B BHJIE TAa0IMI ¥ rpadMKOB, JeTaTh BBIBOJIBI 0 pe3yIbTaTaM HCCIEIOBAHHS

CobOmonaty mpaBmiIa O€30MAaCHOIO TpyAa IPH IPOBEACHHH HCCICNOBAaHMH B paMKax y4eOHOTro
9KCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIILCKOW W MPOEKTHOW  JEATENFHOCTH C  HCIOJIB30BaHUEM
U3MEPUTENIBHBIX YCTPOMCTB U 1TaO0OpaTOPHOTO 000PYIOBAHUS

Pemare pacuérHble 3a1a4M C SIBHO 3aJaHHON (DM3MUYECKOI MOJIEINBIO, UCTIONB3YS (pU3NYecKue 3aKOHBI U
NPUHIIMIB; HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4d BBIOMPATh (DU3UYECKYIO MOJICITh, BBICIATh (DU3UUCCKHE
BEJIMYMHBI ¥ (HOPMYIIBI, HEOOXOAMMBIE sl €€ PEeIleHHs, IIPOBOIUTH PACUETH M OLIEHUBATH PEaIbHOCTD
HOJIY4YEHHOTO 3HA4YeHHsI (PU3UUCCKON BEITHYMHBI

Pemate kadecTBEHHBIE 33/1a4M: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO IIETIOUKY PACCYKACHHH C
OIIOPOY Ha U3YYCHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH M (PU3UUCCKHE SBICHHS

Hcnonp30BaTh IpH pelIcHUN y4eOHBIX 33a7a4 COBPEMEHHBIE HH()OPMAIMOHHBIE TEXHOJIOTHH ISl IOUCKA,
CTPYKTYPHPOBaHHUsI, HHTEPIPETAIMH U MPEACTaBICHUS Y4COHON M Hay4dHO-TOMYJISAPHOH MH(OpManuy,
NOJTYYEHHOH U3 Pa3IM4YHBIX HCTOYHUKOB; KDUTUYECKHU aHAM3UPOBATH MOIyYaeMyI0 HH(OpMAaLnio
OOBSCHATH MPUHIIMIIBI JACHCTBUSL MAIMH, TPUOOPOB M TEXHHYCCKUX YCTPOMCTB; pa3inyarh YCIOBHS HX
0€301MacHOr0 MCIOIb30BaHUS B TIOBCEJHEBHOW KU3HU

[IpuBOAUTE MpHUMEPBI BKJIJa POCCHUCKUX M 3apYOCIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 1O (HU3MKE B TOBCEIHCBHON JKU3HHM Ui OOCCICUeHHS
0€30macHOCTH TpH OOpalIeHHH ¢ NPUOOpaMH M TEXHWYECKUMH YCTPOWCTBAMH, JUIS COXPaHEHHS
3JI0pPOBBS ¥ COOJIFOJICHUS] HOPM SKOJIOTHYECKOT0 MTOBE/ICHHUS B OKPYIKaIOIeH cpefe

PaGotaTh B Tpymnme C BBIIOJIHEHHEM DPa3IMYHBIX COLMAIBHBIX POJIEH, IMJIaHWPOBaTh pabOTy TPYIIIHL,
palMOHANBLHO PACTIPENENATh O0SI3aHHOCTH U TUIAHUPOBATh JICATENIbHOCTh B HECTAHJIAPTHBIX CHTYAaIUsX,
aJIeKBaTHO OIICHUBATh BKJIAJ] KAXKIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpPUBaEMO TPOOIEMBI

INPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA



10 KJIACC

Koa pa3znena

2.1

Koxa npoBepsiemoro

JIEMEHTA

1.1

1.2

2.1.1

2.14
2.1.5

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A
®usuka — Hayka o mpupoge. HayuHbsle MeTOoAbl NO3HAHUSA OKPYIKAIOLIErO MHpa.
Ponp skcnepuMeHTa W TEOpUM B IPOLECCE MO3HAHUS HPUPOJBI. DKCIIEPUMEHT B
¢busuke
MonenupoBanue (u3MUECKUX SBIEHUM U mpoueccoB. HayuHble TIUIOTE3bI.
dusnueckue 3aKOHbl U TeOpuHu. I'paHUIBl NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[puntun coorBercTBUs. Ponp u mecto ¢u3uku B (GopMUpOBAHUH COBpPEMEHHOU
Hay4HOU KapTUHBI MUPA, B IPAKTUYECKON JEATEIbHOCTH JOACH
MEXAHUKA

#HPari#KMHEMATHUKA
Mexannueckoe qBuxkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOro ABMkeHUs. Cucrema
otcuéra. Tpaekropus
[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs: CKOPOCTh) U YCKOPEHUE
MaTEpHUaJIbHOM TOYKH, MX IPOEKIUM Ha OCH CUCTEMBI KoopauHaT. CroxkeHue
IIEPEMELICHUN U CIIOKEHUE CKOPOCTEN
PaBHOMEpHOE M  PAaBHOYCKOpEHHOE MpsAMOJHMHEWHOe JABWKeHue. [paduku
3aBUCHUMOCTH  KOOPJAMHAT, CKOpPOCTH, YCKOpPEHMs, IyTH W MepeMelIeHUs
MaTEpUaJIbHOU TOUYKH OT BpEMEHU
CBoOoaHoe majeHue. Y cKkopeHrue cBOOOHOTO MaIeHHS
KpuBonunelinoe nBukeHue. PaBHOMEpHOE ABW)KEHHE MaTEpUaIbHOW TOYKH I10
OKPY’KHOCTH. YTJOBasi CKOpPOCTb, JIMHEWHass ckopocTh. Ilepmoxn m wacrora.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHE
TexHuyeckue ycTpoicTBa: CIIUIOMETP, JABHKEHHUE CHApSJIOB, LIEMHbIE U PEMEHHbIE
neperayu
[IpakTuueckue paboTel. M3mepeHne MrHoBeHHOW ckopocTH. HMccnenoBanue
COOTHOIUEHUS MEXY ITyTSIMH, IIPOIIEHHBIMH TEJIOM 3a IOCJIEJ0BATEIbHbBIE PABHbIE
MIPOMEXYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JBUKEHHH C Ha4aJlbHOM CKOPOCTBIO,
paBHOW Hyir0. M3yueHue ABM)KEHMs IIApUKa B BSA3KOM kuiukoctu. M3ydenwue
JBUKEHUSI TeJa, OPOIIEHHOT'O TOPU30HTAIBHO
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222
223

224
2.2.5
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2.2.8

229
2.2.10

23
23.1

232
233
234
235
2.3.6

2.3.7

2.3.8

#H#HPar#INHAMUKA
IIpunnun orHocurensHOoCTH l'anmunes. Ilepswiii 3akoH Hprorona. Muepuuaibhbie
CUCTEMBI OTCUETA
Macca tena. Cuia. [IpuHnun cynepno3unuu cui
Bropoii 3akoH HproToHa uisi MarepuaJbHOM TOYKHM B HHEPUUAIBHOW CHCTEME
orcuéra (MCO). Tperuii 3akon HproToHa 17151 MaTepraIbHBIX TOUEK
3akoH BceMupHOro taroreHus. Cuna Tsoxectd. IlepBas kocmuueckas ckopocTs. Bec
Tena
Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuna TpEHUsI CKOJIBKEHHS W CHJIAa TPEHUS TOKOSI.
Koadbdunuent tpenus. Cuiia CONpOTUBICHUS NPU JBUKEHUU TeJa B KUAKOCTU UITU
rase
[ToctynaTenbHOE U BpaniaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOTO Tela
MOoOMEHT cuJibl OTHOCUTEJIBHO OCH BpaiieHusd. [lnedo cuinbl. YcinoBus paBHOBECHs
tBEpaoro tena B UCO
TexHuyeckue ycTpoiCcTBa: MOAMIMITHUKY, TBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[IpakTuueckue padbotsl. M3ydyenue quxeHus Opycka 1o HaKJIOHHOW MIIOCKOCTH O]
JeICTBUEM HECKOJbKMX cui. VccnenoBaHue 3aBUCUMOCTH CUJI  YIIPYTOCTH,
BO3HHUKAIOMIUX B Je(hopMUpPYyEeMOil MpyKUHE U PE3NHOBOM 0Opaslie, OT BEIHMUMHBI
ux nedopmanuu. VccnenoBanue yciioBui paBHOBECHS TBEPAOIO Tela, UMEIOIIETO
OCb BpAIlICHHUS

###HPar#t##3AKOHBI COXPAHEHU A B MEXAHUKE

HMmysibc MaTepraabHOW TOYKH, CUCTEMBI MaTEpUaIbHBIX TOYEK. MIMITynbC cuibl U
M3MEHEHNE UMITYJIbCa Tella

3akoH coxpaneHus umiysbca B MCO. PeakTuBHOE IBM)KEHNE

Pabora cubl

MOo1HOCTb CHIIBI

Kunernueckast sHeprusi MaTepragbHON TOUKH. Teopema 0 KHHETHYECKOM SHEPTUU
[lorennmaneHast sHeprus. lloTeHuManbHas SHEPrust yHpyro aegpopMHpOBaHHON
npyxuHsbl. [loTeHnmanbHas sHeprus Tena BOJINU3H MOBEPXHOCTH 3eMIn
[ToreHnuanpHble U HEMOTEHIMATbHBIE CHIIbI. CBSA3b PaOOTHl HEMTOTEHIIUABHBIX CHII
C U3MEHEHHEM MEXaHMYEeCKOM DSHEpPruuM CUCTeMbl TeJ. 3aKOH COXpaHEHHS
MEXaHUYECKON SHEPTUn

VYrpyrue v Heynpyrue CTOJIKHOBEHUS



3.1

3.2

239

2.3.10

3.1.1

3.1.3
3.14
3.1.5

3.1.7
3.1.8

3.1.10

3.2.1

322

3.23

324

325

Texnuyeckue ycCTpoOWCTBa: JBMKEHHE pPakKeT, BOJOMET, KOMIEp, NPy KUHHbBIN
MUCTOJIET

[IpakTuueckue paboTbl. M3ydeHue CBS3M CKOPOCTEH Tesl MpU HEympyroM yiape.
HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHUEM MEXaHUYECKOW SHEPTUU Tella

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcCHOBHBIE  TOJOXEHUS  MOJEKYJSIPHO-KMHETUYECKOW Teopuu. bpoyHoBCckoe

nskenue. Auddysus. Xapakrep IBHKESHUS U B3aUMOCHCTBUS YaCTHI] BEIIECTBA

Mogenu cTpoeHHusl ra3oB, KMIKOCTEH M TBEPIABIX Tel U OOBACHEHHE CBOWCTB

BEILIECTBA HA OCHOBE ITUX MOJENIEH

Macca monekyi. Konmmgectso Bemectsa. [locrosHnas ABoragpo

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus

Mognens upneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOU

TEOPHUH UJICAIIBHOTO ra3a

AbGcostoTHas TeMmepaTypa Kak Mepa CpeHeld KMHETHYEeCKON 3HEpruH TEeIIOBOIO

JBH>KeHUA yacTull ra3a. [lIkana temneparyp KensBuna

VYpaBuenue Knaneiipona — Menneneesa. 3akoH JlaibToHa

l'azoBble 3akoHBI. M30mponeccsl B HI€aIbHOM ra3e C IMOCTOSHHBIM KOJIMYECTBOM

BEIIIECTBA: M30TE€PMa, U30X0pa, n300apa

TexHuyeckue ycTpoicTBa: TEpPMOMETP, OapOMETp

[Ipaktuyeckne paboTel. M3MepeHne Macchl BO3JyXa B KIIaCCHOM KOMHarTe.

HccnenoBanue 3aBUCMMOCTH MEXKly ITapaMETPAMK COCTOSIHUS Pa3peKEHHOTr0 ras3a
OCHOBbI TEPMOJAMHAMUKHN

TepmoauHaMuueckass cucTeMa. BHyYTpeHHSsT DJHEpruss TEpMOAMHAMHUYECKON

CHCTEMBI U CIIOCOOBI €€ N3MEHEHUS

KoaunuectBo TemioTsl U padota. BHyTpeHHss 3Heprus OJHOATOMHOIO MJEaJIbHOTO

rasa

Buasl Tennonepenadn: TEIonpoBOAHOCTb, KOHBEKLIHS, U3IIy4eHHUE. TerI0EMKOCTh

Tena. YJenbHas TEINIOEMKOCTh BemlecTBa. Pacuér kosmuyecTBa TEIUIOTHL IIpU

TerIonepeaaye

IlepBslii 3aKk0H TepMOAMHAMUKH. [IprMeHeHne NEpBOro 3aKOHA TEPMOJAMHAMUKH K

u3onpoueccam. ['paduueckas unTeprperanus paboTsl rasa

TennoBbie mammuubl. [IpuHIMIBL AeHCTBHS TEIIOBbIX MamuH. IIpeoOpasoBanus

SHEpPruM B TeIOBbIX MamnHax. Koadduurent nonesznoro nevictus (aanee — KI1J1)



33

4.1

3.2.6

3.2.7

3.2.8

teruioBoi MamuHbl. [{ukin Kapuo u ero KII/]

Bropoii 3akoH TepmoauHamuku. HeoOpatumocTs npoueccoB B npupoe. TernoBbie
JBUraTeu. DKOJOTMUECKUE POOIIeMbl TEMJIOIHEPI€TUKU

TexHuueckue yCTpOWCTBA:  JBUTATElIb BHYTPEHHETO  CrOpaHUs, OBITOBOM
XOJIOIUJIBHUK, KOHIULIUOHED

[IpakTuueckue padotel. U3MepeHue yaeapHOM TENI0EMKOCTH

##Pari## Al PEIATHBIE COCTOSHMA BEHIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

332
3.33

3.34
335
3.3.6

3.3.7

4.1.1
4.1.2
4.1.3
4.1.4
4.1.5

4.1.6
4.1.7

[TapoobOpa3zoBanue u KoHACHcanus. VcrmapeHwe W KUICHHWE. Y elbHas TerioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT AaBJICHUS
AOCOII0THAs M OTHOCUTENbHASI BIIAXKHOCTD BO3ayxa. HackllieHHbIH nap
Teépmoe teno. Kpucramnuueckue u amopgHble Tena. AHU30TPOIMUS CBOICTB
kpuctaoB. Kuakue kpuctamisl. CoBpeMEHHbIE MaTepHAIIb
[1naBnenue u KpucTauM3anus. Y aenbHas TerioTa miasienus. Cyonumanus
YpaBHEHHE TEIIIOBOTO OamaHca
TexHuueckue ycCTpOHCTBA: TMTPOMETP U IICHUXPOMETP, KAJIOPUMETP, TEXHOJIOTHMHU
MIOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HAHOMAaTepUalloB, U
HaHOTEXHOJIOTUU
[IpakTuueckue padoTsl. I3MepeHue BIaxXHOCTH BO3ayXa
SJIEKTPOAMHAMUKA

##HPartH#IJIEKTPOCTATUKA
OnexTpuszanus Tei. JIEeKTpuIecKuil 3apsa. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B
[IpoBOAHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKU
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsnoB. 3akoH Kynona
Onexkrpuueckoe none. Hanpspk€HHOCTh  anexkTpuueckoro  mnoss.  [IpuHnun
cynepno3uiuy. JINHUKM HanpsKEHHOCTH AJIEKTPUYECKOTO OIS
Pabota cun anekrpocraruyeckoro nosist. [Torennuan. PasHocTs noTeHManoB
[IpoBOogHMKHM W JUAJEKTPUKHM B IOCTOSHHOM  DJIEKTPUYECKOM  IIOJIE.
JlmsnexTpudeckasi IpOHULIAEMOCTD
OnekTpo€MKocTh. KoHmeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue ycTpoicTBa: AJIEKTPOCKOM, DJIEKTPOMETP, JJIEKTpOCTaTHUECKast
3alIUTa, 3a3eMIIEHUE JIEKTPOIIpHOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYWHBIN MIPUHTEP
[IpakTuueckue padboTsl. 3MepeHue 31eKTpOoEMKOCTH KOHIEHCaTopa
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11 KUIIACC

Koa pa3znena
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##HPar##H#TIIOCTOSHHBIN JIEKTPMYECKH TOK. TOKH B PA3JIMUHBIX CPEJAX

4.2.1
422
423
4.2.4
4.2.5
4.2.6
4.2.7
4.2.8

4.2.9
4.2.10

4.2.11
4.2.12

4.2.13

4.2.14

Koanposepsiemoro 3jiemMeHnTa

VYcnoBus CylecTBOBaHMS IOCTOSHHOTO 3JIEKTPUUYECKOTo ToKa. VcTouHMKHM ToKa.
Cuiia Toka. ITocTosHHBIN TOK

Hanpsokenune. 3akon Oma 1715 yyacTka Lenu

DIEKTPUUECKOE COMTPOTUBIICHHE. Y IETbHOE COMPOTUBIICHNE BEIIECTBA
[TocnenoBarenbHOE, apalIEIbHOE, CMEILIAHHOE COEIMHEHNE IIPOBOIHUKOB

Pabota anekTpuueckoro Toka. 3akoH Jxoys — Jlenna

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

anekTpoaBIKyIIas cuia (ganee — OJ{C) u BHyTpeHHEe CONPOTUBICHHE MCTOYHUKA
Toka. 3akoH Oma Juisi NoJHOM (3aMKHyTOH) 3iexTpuueckoil nenu. Koporkoe
3aMbIKaHUE

DOneKTpOHHAasi MPOBOJAUMOCTb TBEPJABIX METAJJIOB. 3aBUCHUMOCTH COIPOTUBIICHUS
METaJJIOB OT TemrepaTypsl. CBepXIpOBOIUMOCTb

DnexTpuueckuid Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoanuku. CoOCTBEHHAs W MPUMECHAs! MPOBOJUMOCTh MOIYIPOBOJHUKOB.
CsoiicTBa p-n nepexoaa. [lomynpoBoiHUKOBbIE TPUOOPHI

DNEeKTpUYECKUd TOK B  DIEKTPOJIUTAX. ODIEKTPOJIUTHYECKAs AUCCOIUAIMS.
DneKTpoan3

OnexkTpuueckuil Tok B razax. CaMOCTOATENbHBIM M HECaMOCTOSTEIbHBINA pa3psl.
PaznuuHble TUIIBI cCaMOCTOATENBHOTO pa3pana. Monnus. [ltazma

TexHuueckue ycTpoiicTBa: amImepMmerp, BOJBTMETpP, PEOCTaT, HMCTOYHMKH TOKa,
AJIEKTpOHarpeBaTelibHble MPUOOpPHI, IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHBIIEHUS,,  BaKyyMHbI  AMOJA,  TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN JIMO]T, TATbBAHNKA

[IpakTuyeckue paboTel. M3yueHne cMeaHHOTO COeIMHEHHS PE3UCTOPOB.
M3mepenne DOJIC wucToyHMKa TOKa M €ro BHYTPEHHETO CONPOTHUBIICHUS.
Habmtonenue snextponnza

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA
DJIEKTPOAMHAMUKA



4.3
4.3.1
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433

434
4.3.5

4.3.6
4.3.7
4.3.8
4.3.9

4.3.10
43.11
4.3.12
4.3.13
4.3.14

4.3.15

5.1
5.1.1

5.12
5.1.3

5.14

#HHPari#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A MHAYKIWA

[TocrossHHBIE MAarHUTHI. B3auMo1eiCTBHE MOCTOSHHBIX MATHUTOB
MaruutHoe noJsie. Bektrop mMarHuTHOW MHAYKIUU. [IpuHIMI Cynepno3uiiuu.
JInHun marauTHOM MHAYKIMU. KapThHa JNMHUN MAarHUTHOM WHAYKLMM ITOJIS
ITOCTOSIHHBIX MarHUTOB
MaruutHoe 1oJie NPOBOJHMKA C TOKOM. KapTuHa JIMHMA TOAS JJIMHHOIO
IPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHUKA, KaTYIIKU C
TokoM. OnbIT Opcreaa. B3aumoaeiicTBiue npoBoJHUKOB C TOKOM
Cuna Ammepa, €€ MOJIyJib U HallpaBJICHUE
Cuia Jlopenia, e€ Mmoayib U HanpasiieHue. [[BrkeHne 3apspKeHHOM YacTUIIBI B
OJIHOPOAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna
SIBneHure AMeKTPOMArHUTHON UHIYKIIUU
[ToTok BeKTOpa MarHUTHOM MHIYKLIUH
OJ1C unayKIMU. 3aKOH 3JEKTPOMarHuTHOM MHAYKIuK Dapanes
Buxpesoe snekrpuueckoe nose. JC UHAYKIMY B IPOBOAHUKE, ABUKYILIEMCS
MOCTYIATEIbHO B OJIHOPOJHOM MarHMTHOM I10JI€
[IpaBuio Jlenna
NunyktuBHOCTD. SIBNeHue camounaykuun. DJIC caMoOMHAyKIIMN
DHeprusi MarHUTHOTO MOJIsl KATYUIKH C TOKOM
DIIeKTPOMarHUTHOE TOJIe
TexHuueckue  yCTpOMCTBA:  TMOCTOSIHHBIE  MArHUTBI,  3JIEKTPOMArHMTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEH DJIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS TIEYb
[Tpaktueckne paboThl. M3ydeHHe MarHUTHOTO TOJS KAaTYIIKH C TOKOM.
UccnenoBanue JeWCTBUA MOCTOSIHHOIO MarHuTa HAa pPaMKy C TOKOM.
HccnenoBanue siBIeHUs 31€KTPOMarHUTHOM MHIYKIIUN

KOJIEBAHUA 11 BOJIHBI

#HPari#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Koneb6arenbnas cucrema. CBoOo1HBIE KoNeOaHus. ["apMoHnUueckne KoiaeOanus.
[Tepuon, yactoTa, amMmmuTyaa u ¢daza KojaedaHuit

[IpyxnHHBIA MagTHUK. MaTeMaTU4eCKUN MassTHUK

VYpaBHeHHe rapMoHHYecKMX KosiebaHui. KuHemaTnueckoe M JAMHAMHUYECKOE
OIMMCaHNe KOJIE0ATEILHOIO ABHKEHUS

[TpeBpaiieHre >HEPTUU MPH FAPMOHUYECKUX KosneOaHHuAX. CBsI3b aMIUIUTY/IbI
Kojie0aHUN MCXOJHOM BEJIMYMHBI C aMIUIUTyJaMU KojeOaHuM e€ CKOpoCTH U



5.1.5

5.1.6

5.1.7

5.1.8
5.1.9

5.1.10

5.1.11

5.1.12

52
5.2.1

522

523

524

525

5.2.6

5.2.7

5.2.8

YCKOpEHUs

Konebartenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIC KoJeOaHUs B
uealbHOM KO0JIeOATeIbHOM KOHType. AHAJIOTUs MEXIY MEXaHWYECKHMMHU HU
AIIEKTPOMAarHUTHBIMH Konebanusamu. @opmyna Tomcona

3aKOH COXpaHEHUs SHEPTUU B UJCAIbHOM KO0JIe0aTeIbHOM KOHTYpe
BoiHykeHHble MexaHMueckue KosjeOanus. Pe3onaHc. Pe3onaHcHas kpuBas.
BbIHyX/I€eHHbBIE 3]IEKTPOMAarHUTHBIE KOJIEOaHusI.

ITepemennblil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

MoIHOCTb IEPEMEHHOTO TOKA. AMIUINTYIHOE U IEHCTBYIOIIEE 3HAYEHUE CHIIBI
TOKA U HAIPSKEHUS

Tpancopmarop. IlpousBoxacTBo, mepenaya ¥ HOTPEOIEHUE 3IIEKTPUUECKON
SHEPruM. DKOJOTMUYECKHE PUCKHU IPU MPOU3BOACTBE JIEKTPUUECKON SHEPIHUU.
KynbTypa HcIIosb30BaHus AIEKTPO3HEPTUH B TOBCEIHEBHOM JKU3HU
TexHuueckue yCTpOHCTBa: celcMorpad, OSIEKTPUYECKH 3BOHOK, JIMHHU
aJIeKTponepenay

[Ipaktuyeckue paboTsl. MccrmemoBaHue 3aBUCUMOCTH —TEPUOJA  MAabIX
KoJIeOaHUH Ipy3a Ha HUTH OT JJIMHBI HUTH M Macchl rpysa. MccnenoBanue
IIEPEMEHHOT0 TOKA B LIETIM M3 IIOCIIEI0BATEIbHO COCMHEHHBIX KOHIECHCATOPA,
KaTyIIKU U PE3UCTOpa

##HPart#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHuueckue BOJHBI, YCIoBUS pacnpoctpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHHs U JJIMHA BOJHBIL. [lonepedHbie U mpo1oJIbHbIE BOJTHBI
#i#Par#t# Nntepdepenuns u 1udpaxiys MeXaHU4eCKUX BOJIH

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TeMOp 3Byka
DJEeKTPOMarHuTHbIE BOJIHBI. YCIOBHUS H3IyY€HHs 3JEKTPOMAarHUTHBIX BOJIH.
B3anmHuass opueHtanms BekTopoB E, B M U B 2J€KTpOMAarHUTHON BOJIHE B
BaKyyMe

CBoIiCTBa DIIEKTPOMArHUTHBIX BOJH: OTpakKeHUE, TPEIOMIICHHUE, TIOJSpU3aIlis,
mudpaknus, uatepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJH

[IIkana AIEKTPOMArHUTHBIX BOJIH. [IpMMEHEHHWE SJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

[TpuHIMIBI PaguOCBSA3M W TEJeBHICHU. Pamuonokanus. DJIEKTPOMarHUTHOE
3arpsi3HEHUE OKPYKAIOLIEH cpe/Ibl

TexHUYeCKHue YyCTPOHCTBA: MY3BIKAIBHBIE HWHCTPYMEHTHI, YJIbTPa3ByKOBas



53

5.3.1
532

533

534

535
53.6

5.3.7
5.3.8

539

5.3.10
5.3.11

5.3.12

6.1

6.2

JUAarHOCTHKa B TEXHUKE W MEIULIMHE, Pajaap, PaauONpUEMHHUK, TEIEBU30P,
aHTeHHa, tenedon, CBYU-neun

H#H#H#ParHHOIITUKA
IIpssMonuHENHOE pacIIpOCTPAHEHUE CBETA B OJHOPOAHOM cpene. Jlyd cBeTa
OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. IlocTpoeHne M300pakeHU B
IJIOCKOM 3€pKaje
[Ipenomnienue cBera. 3aKOHBI IpeloMIIeHUSI cBeTa. AOCONIOTHBIN MOKa3aTesb
IIPEIOMJICHUS
[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbIl yroa MOJHOIO BHYTPEHHETO
OTpaXEHHUs
Hucnepcus cBeta. CnoxxkHblil coctaB 6enoro ceera. LlBet
Cobuparomue u pacceuBaromue JuH3bL. ToHKast muH3a. POKYCHOE paccTOsHHE
U ONTHYECKas CHlia TOHKOM juH3bL. [locTpoeHne n3o0pakeHuid B COOMparommx
U pacceuBarOIMX JuH3axX. PopMmysa TOHKON JMH3BI. YBEIUYECHHUE, 1aBAECMOE
JIMH30H1
[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH
Wntepdepenus cBera. KorepeHTHbIE HCTOUHUKH. YCIOBHS HaOIIOICHUS
MakCHMyMOB ¥ MHHHUMYMOB B HHTEpPPEPEHLUOHHONW KapTUHE OT JABYX
CHUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpaxnus cera. Judpaxuuonnas pemeTka. Y cinoBrue HaOIIOASHHS TJIaBHBIX
MaKCUMYMOB IpH TaJIeHUM MOHOXPOMAaTHYECKOI'O CBETa Ha JAU(PAKIMOHHYIO
pelETKY
[Tonsspu3zanus ceera
TexHuuyeckue ycTporcTBa: OUKH, Jyma, (poToanmnapar, IpoeKIIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKON, BOJOKOHHAs ONTHKA, JIU(PPAKIMOHHAs peleTka,
MOJIIPOU T
[TpakTuyeckue pabotsl. M3mepenue nokaszatens npenomieHus. MccnenoBanue
CBOMCTB n300paxeHu# B MuH3ax. HabmroneHne nucrepcuu cBera

BJIEMEHTHI CIIELITUAJIBHOM TEOPUY OTHOCUTEJILHOCTH

['paHunbl TPUMEHUMOCTH KJIacCMYECKOW wmexaHuku. I[locTynaTtel Teopun
OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJYJS CKOPOCTHM CBE€Ta B BaKyyME,
IIPUHIUIT OTHOCUTEJIBHOCTH DWHINTENHA

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHU M COKpallleHHE
JTMHBI
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7.2.3
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7.2.5
7.2.6
7.3.1

7.3.2

7.3.3

DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI
CBs13b MacChl C PHEPTUEH M MMITYJIbCOM CBOOOJHOMN YaCTHUIBI. DHEPTHS MTOKOS
CBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

#i#Par###JIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Popmyna [1nanka cBs3u 3HEpruu POTOHA C €r0 YACTOTON. DHEprus u
UMITYJIbC (POTOHA
OtkpeiTue U uccinegoanue porodddexra. Onbirel A.I'. CronmeroBa. 3aKOHBI
dboTtodrddekra
VYpaBuenue DitHmreliHa g porodddexra. «Kpacuas rpanuna» Gotordpdexra
Jasnenue cBera. OnbiTel [1.H. JIeOenena
XHUMHYECKOE JIEHCTBUE CBETA
TexHuueckue ycrpoiictBa: (oTtoanemeHnt, (oTomaTymk, conHeyHas OaTapes,
CBETOAMON

CTPOEHUE ATOMA
Mogens aroma Tomcona. OnbiTel Pesepdopaa mo uccieoBaHuIO CTPOCHHS
atoma. [manerapnas Moznens aToMa
[Tocrynater Bopa. M3mydenue u nornomeHne GOTOHOB MPH MEPEXOJIe aToMa C
OJIHOTO YpPOBHsSI DJHepruum Ha Jpyrod. Buael cnexkrtpoB. CnekTp ypoBHEHR
SHEPTHUH aTOMa BOAOPOAA
BonHoBble cBoiictBa yactul. Bomnbel ne bpoiinsg. KopnyckynspHo-BoaHOBOMI
nyanusM. Judpakuus 371eKTpOHOB Ha KpUcTalliax
CrioHTaHHOE M BBIHYX/IEHHOE H3JIydYeHHE. YCTPOWCTBO M MPUHIMII PaOOTHI
nasepa
TexHUuecKue YCTpOMCTBA: CHEKTPaJbHBIA aHaMU3 (CIEKTPOCKOM), Jiasep,
KBaHTOBBIN KOMITBIOTEP
[TpakTuyeckue padotel. HabmoieHne aMHeHYaToro cuekTpa

ATOMHOE A1PO

Mertobl HaOIOJCHUS U PETUCTPALIUH STIEMEHTAPHBIX YaCTHUI]
OTtkpeiTue pagunoaktuBHocTU. OmbITel Pesepdopaa mo ompenenenuio cocraBa
panuoakTuBHOro wu3nyudeHus. CBoiicTBa anbda-, Oera-, raMma-u3IydeHus.
BinsiHMe pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBbI
OTtkpbITHE TIpOTOHA M HeWTpoHa. HykionHas mopnens siapa IeiizenOepra —
WBanenko. 3apsy siapa. MaccoBoe uncio siapa. M30Tomnsr



7.3.4
7.3.5
7.3.6
7.3.7
7.3.8
7.3.9

7.3.10

8.1
8.2
8.3

8.4
8.5

8.6

8.7

8.8
8.9

8.10

Anbda-pacnian. DJIEKTPOHHBIH H TO3UTPOHHBIM OeTa-pacran. [ amma-
U3JlydyeHue. 3aKOH paJuoaKkTUBHOIO paciajia
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie cuibl. JlegekT macchl sapa
SInepusle peakuuu. Jlenenue u CUHTE3 sSaep
Snepusiii  peaktop. TepmosimepHsiii cuHTe3. IIpoOGiemMbl W TEPCIEKTHUBBI
AJIEPHON SHEPIETUKU. DKOJOTUYECKUE ACTIEKTHI SIAEPHON SHEPreTUKU
OneMeHTapHble  4YacTulbl. OTkpbiTHEe  1o3uTpoHa. DyHaaMeHTanbHBIE
B3aUMOJICUCTBUSA
TexHudeckue ycTpoicTBa: I03UMETpP, Kamepa BuiibcoHa, siiepHBIN peakTop,
aToMHas 6om0a
[Ipaktnueckue pabotel. MccrnegoBanue TpekoB yacTHl (IO TOTOBBIM
¢dororpadusam)

SJIEMEHTBI ACTPOOU3NKU
Bun 3Bé3nmHoro Heba. CosBe3nusi, spKHe 3BE3JBI, IUJIAHETHI, WX BHUIAMMOE
JBUKECHUE
Conneunas cucrema. Ilnanersl 3eMHO#l rpynmbsl. [lnaHeTbl-rUranTbl U HX
CIIyTHHUKH, KapJIMKOBBbIE Iu1aHeThl. Mauible Tena COTHEYHON CUCTEMBbI
Comnnne, potochepa u atmochepa. CorHeUHAST AKTHBHOCTH
HcTtounuk sHeprun CosHIA U 3BE3]
3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, paaAMYC,
TEMIIEpAaTypa, WX B3aUMOCBA3b. JlMarpaMMa «CHEKTpaJbHBIM Kjacc —
CBETUMOCTbY». 3BE3]Ibl INIABHOM MOCJENI0BAaTENIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIs 3BE3]1 INIABHOM MOCIE10BATEIBHOCTH
###Par###BuyTtpennee crtpoenue 3BE3N. CoBpeMEHHBIE TMPEIACTABICHUS O
IIPOUCXOXACHNN U 3BotoLu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3]T
Mneunsiii Ilyte — nHama [anaktuka. CrnupanpHas cTpykrypa [amakTukw,
pacnpenenenue 3B€3x, raza u nelid. [lonoxenue m awxkenune ConHua B
[NamakTuke. [1nockas u chepudeckas moacUCTeMBbI [ anakTHKu
Tunsl ranaktuk. PaguoranakTuku u kBazapsl. YEpHBIE IBIPHI B sIpax TajJaKTUK
Bcenennas. Pacimupenne Bcenennoit. 3akon Xa006ma. Pazberanue rajgakTuk.
Bo3spacrt u panguyc Beenennoi, teopust boapmoro B3peiBa. Mogenb «ropsiuen
Bcenennoi». PennkroBoe n3inyueHue
MacmrabHast  crpykrypa Bcemennoil.  Meraranaktuka.  Heperénueie
po0OJIEMbl ACTPOHOMUH



YUYEBHO-METO/INYECKOE OBECIHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



		2025-10-10T21:13:19+0400
	445589 Самарская область Хворостянский район с. Новотулка, ул. Советская, д.37
	Писарев А_Ю_
	Я являюсь автором этого документа




