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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usnke 6a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHWW W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyell mporpamMmbl BOCIHUTAHMUS M KOHIIEHIIUU TPENoJaBaHusl y4yeOHOTo
npeamera «®dusznka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanun,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOU KapTuHbl MHUpa oOydarommxcs 10—11 knmaccoB mpu oOyueHuun ux ¢u3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusaM PI'OC COO k miaaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeAMETHBIM pe3yIbTaTaM 00y4YeHUS, a TAK)KE YIUTHIBAET HEOOXOUMOCTh Peash3aIiiu
MEKIPEIMETHBIX CBS3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YU4e€OHBIMU IIpeaMeTaMu. B Helt
OTPENENSAIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHETO OOIIEro
o0pa3oBaHUsl, IUIAHUPYEMbI€ pE3yJbTaThl OCBOCHMS Kypca (U3MKU: JUYHOCTHBIE,
MeTarpeMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMbIC PE3yJbTaThl OCBOCHHUSA Kypca (pu3Mku Ha 0a30BOM YPOBHE, B TOM

YHCJIe MPEAMETHBIE PE3YNIbTATHI MO ToAaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

du3znka Kak Hayka O HambOojee OOIMX 3aKOHaX MIPHUPOJBI, BBHICTyNasi B KauecTBE
y4eOHOTO mMpeaMeTra B IIKOJE, BHOCUT CYIICCTBEHHBIM BKJAJ B CHUCTEMY 3HaHUN 00
okpyxatomeM mupe. [lIkonbHbIA Kypc U3UKH — CHCTEMOOOPA3yIOIMIUA SISl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB
U SBJICHUHN, U3y4aeMbIX XUMHUEH, Ouosorueut, guznueckod reorpadueil u acTpOHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTep U
pa3BUTHE Pa3HOOOpaA3HBIX TEXHOJIOTUH B cdepe HHEpreTuKkd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYeHHUs] HOBBIX MaT€pUAJIOB C 3aJlaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(U3MKUM BHOCUT OCHOBHOW BKJaJ B (POPMUpPOBAHHME €CTECTBEHHO-HAYYHOU KapTUHBI MUpa
oOyyaromuxcsi, B (QPopMHpOBaHUE YMEHUM NPUMEHATh HAY4YHBIM METOJ TO3HAHUS MpHU
BBITIOJIHCHUH UMH YYEOHBIX HCCIICIOBAaHUM.

B ocHOBY kypca Gu3MKH JJI1 YPOBHS CpPeAHEro OOINEro oO0pa3oBaHUs IOJOXKEH Psl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 HOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEW KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJCPKUT MaTepHall U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAaK BOMPOCH KIACCUYECKOMH,
TaK ¥ COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEWl MaTepuan Kypca (U3MKA OOBEeTUHEH
BOKpYT (pusnueckux teopuit. Beaymum B kypce siBasieTcst GOpMUpPOBaHKE TIPEACTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEILIECTBE U TOJIE.

Hoess  eymanumapuzayuu. EE  peanuzamusi  npearnosiaracT — MCIOJIb30BaHUE
T'YMaHUTApPHOTO MOTEHIMaTa (PU3UUYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS (DU3UKU C
pa3BUTHEM  OOIIECTBA, a TaKXke C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaMHU.



Hoes npuxnaonoii nanpaenennocmu. Kypc ¢usumku mnpeamonaraetr 3HaKOMCTBO C
ITUPOKUM KPYTOM TEXHUUYECKHX M TEXHOJOTWYECKHUX MPUIIOKEHUNW HM3YYCHHBIX TEOPUA M
3aKOHOB.

Hoesn oxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS JJIEMEHTOB COJIEpKaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJIOTMH, a Takke OOCyXIeHUs mpolieM  palMoOHAIBHOIO
IPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON O€30MacHOCTH.

CrepxHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha YPOBHE CpeHEero oO1ero oopa3oBaHus
ABJSIIOTCS (hU3MUecKkue Teopuu ((popMUpOBaAHUE MPEJCTABICHUNH O CTPYKTYpE MOCTPOCHUS
¢bu3nyeckol Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEJICTaBICHUSIX O MPUPOJIE, TPAHUIAX TPUMEHUMOCTH TEOPUA, AJIs1 OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CucTeMHO-AeSITeTbHOCTHBIN MOAX0JT B Kypce (PU3MKU peau3yeTcsl Mpexkae BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesSTeNbHOCTH oOyuatomuxcs. Jms 6a3oBoro
YpOBHSI Kypca (DM3HKH — 3TO HCIOJIB30BAaHUE CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U 1a00paToOpHBIX paboT, KOTOPhIE B MporpaMmMe o (pu3nke oObeIUHEHBI B
OOIMI CHUCOK YYEHUYECKHX MPAKTUYECKUX pPaloT. BrimeneHune B yKa3aHHOM TMeEpeyHe
7a00paTopHbIX padOT, NPOBOAMMBIX JUISI KOHTPOJSL M OLIEHKH, OCYLIECTBIIETCS
y4yacTHHUKaMu 0Opa30BaTENbHOrO Ipolecca HMCXOAsS W3 OCOOEHHOCTEM IUIaHMPOBAaHUSA U
ocHauleHusi kaOuHera Qusuku. Ilpu 3TOM oOOecmeunBaercss OBIAJACHHE OOYYAIOIIUMHUCA
YMEHUSIMH TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHMS 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH U IIOCTAHOBKY OMBITOB IO IPOBEPKE MPEIIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaenseTcs PEIICHHIO PAacYETHBIX M KadyeCTBEHHBIX 3amad. [lpu
ATOM IS Pacu€THBIX 3a7a4 MPUOPHUTETOM SIBISIFOTCS 3a7aud C SIBHO 3aJIaHHON (PU3UUecKon
MOJIETIBIO, TTO3BOJIAIOIINE MPUMEHSITh U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO
paszzena Kypca, Tak ¥ HHTETPUPYS 3HAHUS U3 pa3HbIX pa3fenioB. [ KauecTBEHHBIX 3ajad
IPUOPUTETOM SBIISIOTCS 3aJaHUS Ha OOBSICHEHHE MPOTEKaHWS (U3MUECKUX SBICHUN WU
MIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO k marepuasbHO-TEXHUYECKOMY
obecrieueHnt0 y4eOHOro mpoiiecca 0a30BbI ypoBeHb Kypca (M3UKH HAa YPOBHE CPEIHETO
o011ero o6pa3oBaHus TOJKEH U3y4aThCsl B YCIOBUAX MPEIMETHOTO KabuHeTa (PU3UKU WM B
YCIIOBUSIX HWHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAy4yHOro uLukia. B
kaOuHere (QU3MKK JOHKHO OBITh HEoOXoammoe JabopaTopHOe O00OpyIOBaHUE JJIs
BBITIOJIHCHUSI YKA3aHHBIX B IMporpamMMme Mo (U3NKE YUYCHHYECKUX MPAKTUYECKHX pabdoT u
J€MOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHCTpanioHHOE 00OpynoBaHNE (OpMHpPYETCS B COOTBETCTBHH C TMPUHITUIIOM
MUHUMAJIBHON JOCTATOYHOCTH M 00eCIeYrBaECT MOCTAHOBKY MEPEUYUCICHHBIX B MPOrpaMMe
1o GU3UKe KIFOUYEBIX JEMOHCTPALUN IS UCCISIOBAHUS N3ydaeMbIX SBIICHUI U MPOIIECCOB,
OMITUPUYCCKUX M (PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUH.

JIaGopaTopHoe 00opynoBaHUE ISl YYCHUUECKHUX MPAKTUIECKUX padoT GopMHUpyeTCs B
BUJIE TEMAaTUYECKUX KOMIUJICKTOB U 00ECIIEYMBACTCS B pacuy€Te OJTHOTO KOMILIEKTa Ha JBYX
oOyuaroruxcs. TemaTH4ecKkue KOMIUICKTHI JIa0OpaTOpPHOTO OOOPYJOBaHUS JTOJDKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HCTIOIb30BaHUH aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:



(dopMupoBaHHE WHTEpeca W CTpPeMJICHUS OOYdYaloIIMXCS K HAyYHOMY H3YUYCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN;

pa3BUTHE TIPEJCTABICHUHA O HAYYHOM METOJA€ TO3HaHUs H (POopMHpOBaHUE
MCCJIEI0BATEIBCKOTO OTHOIICHHSI K OKPYKAIOIIKUM SIBICHHSIM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjibTaTa H3yUYEeHHUsS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHHN OOBSCHATH SIBICHHUS C HCIOJb30BAaHUEM (PU3UUYECKHUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUH O poidu (PU3MKU IS pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTikeHne 3TUX Leded o0ecreunBaeTcs pelieHHeM CIEIYIOIMUX 3a/1ad B Mpoliecce
M3YyYeHHUS Kypca (PU3UKM Ha YPOBHE CPETHETO OOIIEero 0Opa3oBaHUs:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O0O0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIIOUAs] MEXAHHUKY, MOJIEKYJISIPHYIO (PU3UKY, SIEKTPOJINHAMHUKY,
KBAaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

(opMHpOBaHWE YMEHUI MNPUMEHATh TEOPETUYECKUE 3HAaHUA Uil OOBSICHEHUS
(U3NUECKUX SBJICHUA B MNPUPOAE W Uil MPUHATHS TNPAKTHUECKUX PELICHUH B
[OBCEHEBHOM JKHU3HU;

OCBOEHHE CIOCOOOB pEIIeHHs Pa3IUYHbIX 33/a4 C SBHO 3aJaHHOU (pU3MuecKoin
MOJIeNblO, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHue (PU3NUYEecKOon
MOJIEJIY, a/ICKBATHOM YCIIOBUSIM 3a/1a4U;

HNOHMMaHue (PU3NYECKUX OCHOB U MPUHLUIOB JIEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHX IIPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPEY;

OBJIAJICHHE METOJAMH  CaMOCTOSITEIBHOIO  IUIAHUPOBAHHUS W MPOBEICHUS
(U3MUECKMX  OKCIIEPUMEHTOB, aHalW3a M  HHTEpHpeTalud  HUHPOpMaLUH,
OIpeENIEHUS IOCTOBEPHOCTHU NOJyUYEHHOTO PE3YJIbTATA;

CO3JaHME YCIOBMM JUIsl pa3BUTHA YMEHMHM IPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha uzydenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHUs
orBonutcsa 136 gacos: B 10 kimacce — 68 vacoB (2 4aca B Hezento), B 11 kiacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipennaraemslii B nmporpamme no (u3MKe MepedeHb JaOOPaTOPHBIX U MPAKTUYECKUX
paboT ABIISETCS PEKOMEHJOBAHHBIM, YUYHUTENb JI€JaeT BbIOOp MpoOBeAeHHs 1a00paTOPHBIX
paboT U OMBITOB C YUETOM HUHIMBUYaJbHBIX OCOOCHHOCTEH 00yJarommxcs.

COIAEPKXAHUE OBYUYEHUA

10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUSA
®usuka — Hayka o npupoje. Hayuneie MeToabl MO3HAHUS OKpYKarolero mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOILIECCE MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue (QuU3MUECKHX SBJIEHMH W  mOpoueccoB. HayuyHble TUIIOTE3BbI.
dusnyeckue 3aKOHbl U TeOpUu. I'paHuUIbl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. lIpuHumn
COOTBETCTBUSL.



Ponb u mecto Qu3uku B (HOpMHUPOBAaHMM COBPEMEHHOW HAy4YHON KapTUHBI MHpa, B
IIPAKTUYECKOMN AEATEIBHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBbie ¥ U(PPOBHIE U3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3gena 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKEHUE. OTHOCUTEIBHOCTh MEXAaHWYECKOro naBmxeHus. Cucrema
oTcuéra. Tpaekropusi.

[lepemernienue, cKOpocTh (CpefHsisE CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepUalbHON TOYKH, UX MPOEKIUU Ha OCHU CUCTEMBI KoopauHaT. CloKeHue nepemMenieHnin
U CJIOKEHHE CKOPOCTE.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MIPSIMOJIMHEHHOE ABMXKeHUE. | padku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUSI, MyTH U MIEPEMENICHHS MATEPUATLHON TOYKH OT BPEMEHHU.

CBoOosiHOE TIasieHue. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonunennoe nBuxkeHne. [[BHKeHHME MaTEpUAIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSTHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JUHEWHAsl CKOpOCTh. Ilepnon mu
yacToTa oOpanieHus. LleHTpocTpeMUTeNnbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHUE: CIUJIOMETp, IABUKECHUE
CHApsI0B, LICMIHbIE U PEMEHHBIE IIEPEAAYU.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, UIUTKOCTPALMS KUHEMATUUECKUX XapaKTEPUCTUK JIBUKCHUSL.

[IpeoOpazoBanue MBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM POCTPAHCTBE.

Hab6nronenue nBmxeHus Tena, OpoIreHHOro Mo YIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

Hanpagnenue ckopocTul pu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3ydenne HepaBHOMEPHOIO IBU>KEHUS € LEIIBIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIEHWS  MEXIYy  IMYTSAMH, NPOWIEHHBIMHU  TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKM BPEMEHU NPU PABHOYCKOPEHHOM JIBUKECHHUU C
Ha4yaJbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOM KUIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocutenbHOCTM ['anmuies. IlepBeii 3akoH Hbetorona. WHeprumanbHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH HbproroHa st
MaTepuaabHOU TOUKH. Tperun 3akoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tsokecTu. IlepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, ckoyibkeHus, kaueHus1). Cumna tpeHus. Cyxoe TpeHue.
Cuwina TpeHHs CKOJBXKEHMST U cwia TpeHus 1nokos. Koadbduuuent Ttpenus. Cuna
CONPOTHUBJIEHUS MTPU ABUKECHHUU TEJA B )KUIKOCTH UJIH Ta3e.

[ToctynaTtenbHoe U BpamaTeabHOE ABMKEHUE aOCOTIOTHO TBEPIOTO Tea.



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

TexHn4eckne YCTPOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MOJUIUITHUKH, JIBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNE UHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

Ciio)xeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U TAJCHUH.

CpaBHEeHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBeCHs TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBMKEHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, ot ux AehopMaIum.

HccnenoBanue ycnoBuii paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonwvl coxpaneHus 6 MexaHuxe

Nmmynbc MmaTepranibHON TOUKH (Tea), CUCTEMbl MaTEPHAIbHBIX TOUYEK. IMITYyJIbC CHITBI
Y U3MEHEHHE UMITYJIbCa TeNa. 3AKOH COXPAHEHHS UMITYJIbCa. PEaKTUBHOE JIBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunernueckast sHeprusi MaTepuaibHON TOUKU. TeopeMa 00 M3MEHEHHH KMHETHYECKOU
SHEPTHUH.

[lorennmansHas sHeprus. lloTeHumnanbHas 53HEprust ynopyro JaeQopMHUpPOBaAHHOU
npy>kuHbl. [loTeHnnanpHas sHeprus Teya BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnnanbHbBIe U HEMOTECHIIMATbHBIE CUJIbI. CBSI3b PpabOTHl HEMOTEHITUATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOM SHEPIrUM CUCTEMBI Tell. 3aKOH COXPAHECHUS MEXaHWYECKOU
SHEPIHUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBa U MPAKTUUECKOE IPUMEHEHUE: BOAOMET, KONIEP, TPy KUHHBIN
MHCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexoa moTeHIIMATBLHON YHEPTUHM B KUHETHYECKYIO M OOpPaTHO.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenune abCOMOTHO HEYIPYroro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHMEM MEXaHMYECKOW SHEpPruu Teja Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.



Paspnen 3. Moaekyasipaas pu3nka 1 TepMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KMHETHUYECKOW TEOpPHUM M HX  OIBITHOE
obocHoBanue. bpoyHoBckoe  aBmwxkenue. Juddysus.  Xapaktep  ABMKEHUA U
B3aUMOJEHCTBUS YaCTHUL] BellecTBa. MOJIEN CTPOCHUS Ta30B, KUAKOCTENW U TBEPIBIX TEI U
0oOBsSICHEHHE CBOMCTB BEILECTBA HA OCHOBE 3TUX Mojeieil. Macca u pa3mepbl MOJIEKYII.
KomnuectBo BemecTsa. [locrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkana remneparyp Llenscus.

Mopens nneanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETHUYECKON TEOpUHU
UJcaIbHOTO Ta3a. AOCONIOTHAs Temreparypa Kak Mepa CpelHeld KHHETUYECKOM SHEepPruu
TEIUIOBOro JBWKEHMS dactul] rasza. lllkama temmneparyp KensBuna. I'a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3omporiecchl B UeaIbHOM rase ¢
MIOCTOSIHHBIM ~ KOJIMYECTBOM BellecTBa. ['paduyueckoe MpeacTaBiI€HUE H30MPOLECCOB:
U30TepMa, U30X0pa, u3odapa.

TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpapuu MOJIEKYII
OpPraHUYECKUX COCIUHEHUN.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIONIUE CYIIIECTBOBAHUE MEKMOIEKYISIPHOTO B3aUMOICHCTBUSL.

Mojenb, WUTFOCTpUpYIOLIas MPUPOY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UICAIBHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Ornpenenenrue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpPEHUM 00BEMa
KOMHATBI, TaBJICHUS U TEMIIEPATYPBI BO3yXa B HEM.

Hccnenoanne 3aBUCMMOCTH MEKTy TapaMETPaMU COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. OcHosbl mepmoouHaMuKuU

TepMoanHamMuueckasl cucreMa. BHyTpeHHsIs1 SHEprus TEPMOJANHAMUYECKON CUCTEMBI U
criocoOsl €€ wu3MeHeHus. KoimuecTBo TemnoTel W paboTa. BHyTpeHHss sHeprus
OJHOATOMHOI'0 MJEAJbHOIO ras3a. Buupl Teruionepenadu: TEIUIONPOBOJAHOCTh, KOHBEKLMS,
U3JIy4eHue. Y IeIbHas TEIUIOEMKOCTD BelecTBa. KoanyecTBo TEIIOThI PU TeIUIonepesaye.

[Tonsitue 00 ammabatHoMm mporecce. [lepBriii 3akoH TepmoauHaMuku. [IpuMeHeHme
MEePBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoiieccaMm. ['padudueckas mHTEepnperanys paboOThI
rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCcTh PO1IECCOB B MPUPOJIE.

TernoBble MamwuHbl. [IpuHIMOBL JEHCTBUA TEMIOBBIX MamuH. [IpeoOpa3zoBanus
SHEPTrUU B TEIUIOBbIX MamnMHax. Koap(UIMEeHT Monae3HOoro ASMCTBUS TEMJIOBOW MAIIKHBI.
Huxn Kapao u ero kosduIMEeHT MOJE3HOTO MEUCTBUSA. DKOJOTHYECKHE TMPOOJIeMbl
TETUIODHEPTE€TUKH.

TexHuyeckue ycCTpOWCTBA M NPAKTHYECKOE IMPUMEHEHUWE: JIBUTATENb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMJIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu



H3MmeHeHrne BHYTpEHHEH SHEPruu Tena MPU COBEPIICHHWU PabOThHI: BBUIET MPOOKU U3
OyTBLIKU MOJ JEHCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue 3¢upa B JATyHHOH TpyOKe MyTEM
TpeHust (BUACOAEMOHCTpAIIH).

N3MeHeHne BHyTpeHHEN dHEpruu (TeMIiepaTypsl) Teaa Ipu TeIlonepeiaye.

OnpIT M0 aAabaTHOMY PaCHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBod TypOWHBI, JBHUraTeiasi BHYTPEHHErO CropaHusi, pPEaKTHUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u KoHuaeHcanusa. Vcnapenue u kumneHue. AOCOIIOTHAs U
OTHOCUTEJbHAS  BJIAXKHOCTh  BO3ayxa. HacelmieHHbI map. YaenbHas — TemwioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHHS OT AaBICHUS.

TBépnoe Tteno. Kpucrainmumueckue wu amopdHble Tena. AHHM30TPONUS CBOWCTB
kpuctauioB. JKunkme  kpuctawwibl.  CoBpemeHHble  marepuansl. [lmaBnenue wu
KpucTaun3anus. ¥ aesbHas TerioTa miasieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OaaHca.

TexHUYecKre YCTPOMCTBA M INMPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U ICUXPOMETP,
KQIOPDUMETpP, TEXHOJOTUHU TIOJIyYEHUS COBPEMEHHBIX MAaTE€pUalioB, B TOM YHUCJE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHust U IJIaBJIEHUSI KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaJIOB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3mepeHre OTHOCUTENbHON BIIaXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoaMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tel. OJEKTpUYeCKHil 3apsa. JBa BuAa 5SIEKTPUYECKHUX 3apSJIOB.
[IpoBOOHUKM, MUANIEKTPUKA U TOJYHPOBOAHUKH. 3aKOH COXPAHEHUS BJIEKTPUUECKOTO
3apsiia.

B3aumoneiictBue 3apsigoB. 3akoH Kynona. ToudeuHbId 3IEKTPUYECKUU  3apsi.
OnekTpuueckoe mnojie. Hanpspk€HHOCTH 3nekTpudeckoro mnoiig. I[IpuHuun cynepno3unuu
ANEKTpUYECKUX noJieh. JInHUKU HanpsHKEHHOCTH SJIEKTPUUYECKOTO MOJIS.

Pabora cun amekrpoctatmdyeckoro mons. IloTreHnman. Pa3HOCTH IMOTEHIMAIIOB.
[IpoBOomHMKM W  JOUDJIEKTPUKHM B  DJIEKTpOCTaTHYECKOM  mone.  Jludnexktpudeckas
MPOHUIIAEMOCTb.

DnekTpoéMKOoCcTh. KonaeHncatop. DJIEKTPOEMKOCTh TIOCKOTO KOHJIEHCATOpA. DHEPTUs
3apsKEHHOTO KOHAEHCATOPA.

TexHudeckre yCTpONCTBA U MPAKTUUECKOE MPUMEHEHHUE: BJIEKTPOCKOM, 3JIEKTPOMETD,
AJIEKTPOCTATUUYECKas 3aluTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJICHCATOP,
KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu



Y CTpOMCTBO M MIPUHLIAI IEUCTBUS DIEKTPOMETPA.

B3auMopeiicTBuE HaAIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIC 3aPSKEHHBIX TE.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTudecKas 3aluTa.

JINDIIEKTPUKY B DJIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOLIAAHM IUIACTHH,
PACCTOSIHUS MEXAY HUMHU U JUDJICKTPUYECKON ITPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul

N3mepenne 31eKTpOEMKOCTH KOHAEHCaTOpa.

Tema 2. Ilocmoanunstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DIJIEKTPUYECKUM TOK. YCIIOBUSI CYLIECTBOBAHUA DJIEKTPUUYECKOTO TOKa. M CTOYHMKH
Ttoka. Cuia Toka. [10CTOSHHBIN TOK.

Hanpspxkenune. 3akon OMa 15 y9acTKa LEeTH.

DIIEKTPUYECKOE CONPOTHBIICHUE. VY nenpHOE CONPOTHBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora snextpuyeckoro Toka. 3akoH Jlxoyns—JleHna. MOIIHOCTE 31EKTPUUYECKOTO
TOKa.

DNEeKTpOABMKYLIAsl CUJla U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHUKA TOKA. 3akoH OMa
JUIS TIOJIHOM (3aMKHYTO#) anekTpudeckoit nenu. Koporkoe 3aMmbikaHue.

ONeKTpoHHAass MPOBOAMMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTb COIPOTHUBIICHHUS
METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. COOCTBEHHas W MNpPUMECHas NPOBOJUMOCTb IOJIYIMPOBOJIHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKAM TOK B PAaCcTBOpPax M pacIiulaBax dJIEKTPOIUTOB. DJIEKTPOJUTHYECKAS
JTUCCOLIMALNS. DIICKTPOIIH3.

DJIEKTpUYECKU TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSITENbHBIA pa3psl.
Monnus. [1na3ma.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME. aMIEPMETP, BOJIBTMETP,
peocTaT, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIE NPHUOOPHI, 3JIEKTPOOCBETUTENbHBIE
npuOOpbI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIH JUOMA, TEPMUCTOPBI U (HOTOPE3IUCTOPHI,
ITOJIyITPOBOJHUKOBBIN JUOI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKA U HANIPSHKEHUSL.

3aBUCHUMOCTh CONPOTHBIICHUS UUJIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIONIAAU
MIONIEPEYHOTO CEYEHHUS U MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[IpssmMoe n3MepeHune ANEKTPOABMKYIIEN cruilbl. KOPpOTKOE 3aMBIKaHUE TaIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IEKTPOJIBHKYIIEH CHJIbI HCTOYHMKA TOKA W €ro  BHYTPEHHETrO
CONPOTHUBJICHUS.

Hab6nronenue anexktponusa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCYIIECTBISETCA C YUETOM
coJiepKaTeNIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamus, CBI3aHHBIE C U3yYEHUEM METOJOB HAYYHOI'O MO3HAHUS:
SBJICHUE, HAYYHBIH (PakT, TUMOTE3a, (PU3NUECKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelmieHue CHCTEMbl YpaBHEHUW, JIMHEWHas (QyHKUMs, napadoia,
runepOona, UxX rpauku U CBOMCTBA, TPUTOHOMETPHUYECKHE (YHKUHHU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonocusi: MexaHuueckoe JABUXKEHUE B JKMBOM mipupone, auddysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB (BHMIbl TEIUIONEpENauH, TEIJIOBOE pPABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYJI, MOJIb
BEILIECTBA, MOJIIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH M TIa30B,
AIEKTPUYECKUE CBOMCTBA METAJIOB, MIEKTPOIUTHIECKAs AUCCOLUALINS, FalbBaHUKA.

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

Texnonocusi: mpeoOpa3oBaHHE JBUKEHUM C HCIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUsSI B TEXHUKE, MOJIIUITHUKH, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSI UMITYJIbCA B TEXHUKE
(pakera, BOAOMET W Jpyrue), ABUTATEIb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBOI XOJIOAWJIBHUK, KOHIULIMOHEDP, TEXHOJIOTUH MOJYyYEHUs COBPEMEHHBIX MATEpUaJIOB,
B TOM YHCIE€ HAHOMATE€pPUAJIOB, M HAHOTEXHOJOTMH, OJJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHUE DIJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, 3JIEKTPOHArpEeBaTEIIbHbIE
MPUOOPHI, ITEKTPOOCBETUTETHHBIE MPUOOPHI, TaJIbBAHUKA.

11 KITACC

Pa3znen 4. JjeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

ITocTtosinHble MarHuThl. B3anmMojelcTBHE MOCTOSHHBIX MAarHMTOB. MarHmTHOE IIOJE.
Bektop MarauTHOM wuHAyKuuu. [IpuHOMN Cynepno3vuvu MarHWTHBIX ToJded. JIuHum
MAarHUTHOW UHAYKUIMU. KapTyHa TMHUI MarHUTHOM MHIYKUWH MOJISI TOCTOSSHHBIX MAarHUTOB.

MaruutHoe 1oje OpoBOJHHUKA C TOKOM. KapThHa NTWHUM MHAYKIIMM MAarHUTHOTO TOJIS
JJIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJBLIEBOTO MIPOBOAHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoieicTere TpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaylb M HampaBlieHUE. [[BUKEHHE 3apsHKEHHOM 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM Tosie. Pabora cusnel JlopeHna.

SIBiieHUE HIEKTPOMAarHUTHOM HMHAYKUMHU. [[OTOK BEKTOpa MAarHUTHOM WHIYKIIWH.
DIIEKTPOABHKYIIAS CHJIa UHAYKIHMHU. 3aKOH 3JICKTPOMAarHUTHON MHAYKIUK Dapajes.



BuxpeBoe ayekTpuuecKoe Mosie. DJIEKTPOJABUKYIAs CHJIa MHAYKUWUU B IPOBOJHHUKE,
JBWKYLIEMCSI IOCTYIIATENIBHO B OTHOPOJJHOM MarHMTHOM IIOJIE.

IIpaBuino Jlenna.

NHIyKTUBHOCTD. SIBJIEHHE CAMOMHIYKINN. DJIEKTPOABMKYIIAS CUJIA CAMOMHTYKIIHH.

OHeprusi MarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHuuecKkue YCTpOMCTBA M IPAKTUYECKOE INPHMEHEHHME: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUIATEINb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTUL, WHIYKIMOHHAs
neyb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOIO MyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

[Ipasuio Jlenua.

3aBUCUMOCTb  JJIEKTPOJABIKYIIEM CHJIBI HMHIAYKIWHA OT CKOPOCTH HW3MEHEHMs
MAarHuTHOTO TIOTOKA.

SIBneHne caMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3yuyeHne MarHuTHOTO I10JIS1 KaTYIIKU C TOKOM.

HccnenoBanne aeMCTBUS TOCTOSIHHOTO MarHWTa HA PAMKy C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM MHIYKIIAH.

Paszpnes S. KosieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebarenbHast cucrtema. CBOOOJHBIE MeXaHUYECKHE KoJieOaHus. [apMoHMuYecKue
koneOanus. Ilepuon, wacrtora, ammiuutyna v ¢asza kosiebaHui. [IpyKWHHBIA MasATHHK.
MaremMatuyeckuii MasTHHK. YpaBHEHHE TrapMOHMUYeCKMX KojeOanuil. IIpeBpamienue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOAHUSX.

Koneb6arenbupiii koHTYyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UCATLHOM
KoJe0aTeIbHOM KOHType. AHAJIOTUs MEXIy MEXaHWYECKUMU M 3JIEKTPOMAarHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHs SHEPrUM B HJICATBHOM
KoJIebaTeIbHOM KOHTYpE.

[IpencraBienre o0 3aTyxamomMX KojeOaHUSX. BbIHyXIE€HHbIE MEXaHHYECKUE
koseOanusi. Pezonanc. BoiHy X eHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

Ilepemennpiii TOK. CHUHYCOMAANBbHBIM NMEPEMEHHBIA TOK. MONIHOCTh IMEPEMEHHOTO
TOKa. AMIUIUTYTHOE U IEUCTBYIOLIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpancpopmarop. [TpousBoacTBo, nepenaya U MOTPEOIECHUE IECKTPUUECKON IHEPIHH.
DKOJIOTUYECKUE PUCKU TPU TPOU3BOACTBE HIIEKTPOIHEPruH. KynpTypa HCIOIb30BaHUA
AIEKTPOIHEPTHUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JJIEKTPUYECKHH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeaay.

Jlemoncmpayuu



UccnenoBanne  mapamMeTpoB  KOJeOATeNTbHONW  CUCTEMbI  (MPYXKUHHBIA — WJIH
MaTE€MaTUYECKUI MAasITHUK).

Ha6nronenue 3aTyxarommx KoJacOaHmii.

HccnenoBanne CBOWCTB BBIHYXKICHHBIX KOJI€OaHUH.

Habutoienue pesonanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcmwinorpaMMbl  (3aBUCUMOCTH  CHUJIBI TOKAa W HAIPsDKEHUS OT BPEMEHM) JUIs
AJIEKTPOMAarHUTHBIX KOJICOAHUH.

Pe3onaHC npu 1ocnenoBaTeaIbHOM COEIMHEHUN PE3UCTOPA, KaTYyIIKU UHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TMHUY 3JIEKTPONEpEIayn.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

HccnegoBanue 3aBUCUMOCTH NMEPHOJA MaJbIX KOJ€OaHWH Ipy3a Ha HUTH OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnegoBanne NEpeMEHHOrO TOKA B IENM U3 MOCJIENOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 6OJIHbL

Mexanudeckue  BOJIHBI,  yclioBua  pacnpoctpaHenus.  Ilepmoa.  CkopocTh
pacnpocTpaHeHHs U JJiMHA BoJHBL [lomepeunsie u mpoaoiabHble BOJHBL. HTEpdepenus u
TUPPAKIIST MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS U3JyYEHUS 3JIEKTPOMarHUTHBIX BOJH. B3auMHas
opueHTanus BekTopoB E, B, V B anexTpomaruutHoil BosgHe. CBOMCTBa 3J€KTPOMarHUTHBIX
BOJIH: OTpa)X€HUE, MpeoMIIeHHEe, nossipuzauus, Audpakuusa, uateppeperius. CKopocTb
ANEKTPOMATHUTHBIX BOJIH.

[IIkana 351eKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUMNIBI paIuOCBA3M U TENEBUICHUS. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHHYecKre yCTpOCTBA U MPAKTHYECKOE IPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,
YJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULMHE, pajaap, paAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

O0bpazoBanue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUYHUK 3BYKa.

Habmoienue otpaskeHus U NpeJoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenuinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOHM M 4YacTOTOM
KoJieOaHui.

HNccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH:  OTPAXXEHUE, IIPEIOMIICHHUE,
noJisipu3anus, IMPpakuus, tHTepPepeHIns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonmHelnHOE pacnpoOCTpaHEHHE CBETA B OJHOPOIHOU
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.



OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n300paxeHuil B MIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI MpeNOMJIEHUS CcBeTa. AOCOTIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroi MmoaHOro BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparoniie U pacceuBarolue JIUH3bI. ToHKas nuH3a. POKYCHOE pacCTOSIHHE U
onThuYeckas cwia TOHKOM JuH3bL. [locTpoeHne wu300paxeHuit B coOuparomux U
pacceuBaromux JuH3ax. Dopmysa TOHKOM JTUH3BL. Y BETUYEHHUE, TaBaeMOE JTUH30M.

[Ipeaenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontmka. HuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBHS
HaOIOACHUS MaKCUMyMOB W MHHHUMYMOB B HHTEp()EPESHIIMOHHOW KapTHHE OT JBYX
CUH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. [udpakuvonHas pemérka. YciloBHE€ HaAOMIOAECHUS TJIABHBIX
MaKCHMYMOB MpH MaJICHUU MOHOXPOMATHUUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHruecKue ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MIPOCKIIMOHHBINA ammapar, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKA, JU(paKimoHHAS
peleéTKa, NOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE pacHpOCTPaHEHHUE, OTPAKEHHUE U MpeJomiieHuEe cBeTa. Onrhuueckue
PUOOPHI.

[TomHOE BHyTpeHHEE OoTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

Habnronenue nudpakiyu ceera.

Habnronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mmepenue nokazaress npeioMIIeHUs CTEKIIa.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CleNUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH
['paHnLBl MPUMEHUMOCTH KIACCUYECKOW MeXaHUKU. [locTynarsl cienquaibHON TEOPUU
OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe, MPUHIHUII
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIICHUE IJIUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CB43b MacChl ¢ SHEPTUEN U UMITYJIBCOM PENSITUBUCTCKOM YACTUIBI. DHEPTUS TTOKOS.



Pazgen 7. KBanToBasi pusnka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®oronsl. Popmyna Ilmanka cBA3M SHepruum (QOTOHA C €r0 YaCTOTOW. DHEpPrust u
UMITYJIbC (POTOHA.

OtkpeiTie u wuccienoBanue @ororddexra. Onbitel A. I'. CroneroBa. 3akoHBI
dbotoapdexra. VYpaBHenue OuHmTelHa a1 dotodddexra. «KpacHas rTpaHuIa»

dhororddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoHCTBAa M MPaKTUYECKOE MPUMEHEHHE: (HOTODIEMEHT, (POTOJATUHK,
COJIHEUHasi OaTapesi, CBETOUO.

Jlemoncmpayuu

®oT03PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (poToaddekra.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdpopaa no paccestHuto o -uactull. [Inanerapuas
Mmozenb atoma. [loctynarsl bopa. M3nyuenue u norsiouieHre GoTOHOB IPU MEPEXOe aToMa
C OJHOTO YPOBHS 3HEpruu Ha JApyroil. Buasl cnekrpoB. CHEKTp ypOBHEH DHEPruy aToma
BOJIOPOJIA.

BosHoBbIE cBOlicTBa yacTull. BosHbl ae bpoitns. KopnyckynsipHO-BOJIHOBOM 1yaau3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHUE.

TexHuyeckre yCTPOMCTBA M NPAKTHYECKOE IPUMEHEHHWE: CIIEKTPAJIbHBIM aHAIN3
(cekTpockor), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue muHeWyaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6nronenue nmuHeityaToro cnekrpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JOKa3bIBAIOIIHME  CIOKHOCTh  CTpoeHHs  siapa.  OTkpeiTHE
panuoaktuBHOCTH. OmbITel Pesepdopna 1Mo ompenesneHrio cocTaBa PaguOaKTHBHOTO
uznyuennsi. CBoiicTBa anmb(da-, Oera-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIC OPTAHU3MBI.

OtkpeiTHe npoToHa U HeWTpoHa. HykioHnHas monens siapa ['eitzenOepra—lBaneHko.
3apsn aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. IIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydenue. 3akoH
PaaMOaKTUBHOIO paclaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. Jledext maccsl sipa.

SnepHble peakunu. Jlenenue u CUHTE3 sI€Ep.

Snepusiii peaktop. Tepmosinepubiii cunTe3. [IpoGneMbl M HEPCHEKTUBBI SACPHOM
SHEPreTUKHU. DKOJIOTUYECKUE aCIIEKThI IAEPHOU SHEPTETUKH.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.



MeTop1 HaOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.

OyHaamMeHTanbHbIe B3auMOoaeicTB. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHnuyeckue ycTpoHCTBa U MPAaKTUUECKOE MPUMEHEHHE: T03UMETp, kKamepa Bunbcona,
AJIEPHBIN peakTop, aTOMHas 6omOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BuUTUd acTpoHOMuHU. [IpuKiIagHOE ©W  MHPOBO33PEHYECKOE 3HAUYEHUE
aCTPOHOMMUH.

Bup 38€3nH0r0 HeOa. Co3Be3aus, ApKUe 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH>KCHUE.

ConHeuHas cucrema.

Comnue. Conneynas aktuBHOCTh. Mctounuk sHeprum ComHua u 3BE31M. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpajJbHbIM KJIACC — CBETUMOCTBHY». 3BE3IBI
IJIAaBHOM MOCJIENOBATEIBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTBY» [JIs 3BE37 TJIaBHOM
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHune 3BE3n. COBpEMEHHBIC MPEICTABICHUS O
MIPOUCXOKICHUH U 3BoJIIoLMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama [Nanaktuka. [lonoxxenue u aBwkenue CosHia B ['amakTuke.
Tune! ranaktuk. PaguoranakTuku u kBa3zapbl. UEpHBIE BIPHI B SIAPAX TalaKTUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pa3beranue ramaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaOntonenuss HEBOOPYKEHHBIM — IJ1a30M € HMCIOJIb30BAHUEM  KOMIBIOTEPHBIX
MPUJIOKEHUN JJIsl OMPENCJICHUS] TOJOKEeHHUSI HEeOECHbIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be31Ms1 CEBEPHOro MOTyIIapus U sIPKUE 3BE3IBI.

Ha6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

O0o0marouiee MOBTOPEHUE

Ponp pu3ukum M acTpoHOMHUH B 3KOHOMHUYECKOM, TEXHOJOTHUYECKOH, COIMAIBHON M
ATUYECKON cdepax NesTeTbHOCTH YeJOBeKa, pojib U MecTO (U3UKM W aCTPOHOMHH B
COBPEMEHHOM HAyYHOW KapTUHE MHpA, POJb (u3ndeckoil Teopuu B (HOPMUPOBAHUH
MIPEACTABICHUA O (PU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJE.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usukum 6a3oBoro ypoBHs B 11 Kiacce oCymecTBISE€TCs C y4E€TOM
COJICPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHWMMHH,
reorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemuvie nousamusi, CBI3aHHBIE ¢ U3YYEHHUEM METOJI0OB HAYYHOT'O MMO3HAHUS:
SIBJICHUE, Hay4YHBIM (akT, Tunore3a, puznueckas BeIUMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, MOJIC]Ib, U3MEPEHHUE.

Mamemamuxka: peumieHUe CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI
U UX NPOEKIMHW HAa OCHU KOOPJIHMHAT, CIIOKECHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX



GbyHKIMH, NMpU3HAKU MOA0OUSI TPEYTOJBbHUKOB, ONpEAENeHHE IIOMAAN MIOCKUX (QUTYp H
o0BEMa Tell.

Buonocus: snekTpudeckue SIBICHUSA B KUBOW MPHpOAE, KoieOaTelbHbIE TBUKCHUS B
’KUBOM TPUPOJIC, ONTUUYECKUE SBJICHUS B JKUBOW MPUPOE, ACUCTBHUE palallid Ha KUBBIC
OpPTraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPIBIX TEI,
MEXaHU3MbI 00PA30BaAHMSI KPUCTATNIMUECKON PEIIETKHU, CIIEKTPaIbHbIA aHAIIN3.

I'eocpaghus: MarHUTHBIE MOJTIOCA 3EMIIH, 3aJI€KH MAarHUTHBIX pyA, GOTOCHEMKA 3eMHOM
IIOBEPXHOCTH, NPEACKa3aHUE 3EMIIETPSACEHUI.

Texnonocusi:  AMHMM  DJIEKTpONlEpenay,  IEHEpaTop  MEPEMEHHOro  TOKa,
AIIEKTPOJIBUTATENb, MHAYKLIHUOHHAS T€Yb, pajap, PaauoONpUEMHHK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neus, mpoeKIIMOHHBII amnmapar, BOJIOKOHHAs ONTHUKA, COJTHEUHas OaTapesl.

IINTAHUPYEMBIE PE3YJIBTATBbI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro npeamera «Pu3nka» Ha YpPOBHE CPEIHEro o0Imero o0pa3oBaHUs
(6a30BBI  ypPOBEHB) JOJDKHO OOECHEUYUTh JIOCTIKEHHE CIEAYIONIUX JIMYHOCTHBIX,
METanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JUYHOCTHBIE PE3YJIBTATbBI

JIngyHOCTHBIE PE3ybTaThl OCBOEHUS yueOHOro nmpeameTa « Ou3nKa» TOKHBI OTPaXaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCA  CHOPMHUPOBAHHOMN
BHYTPECHHEW TIO3ULMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHUEHTALMN, MO3UTHUBHBIX
BHYTPEHHHMX YOEKIECHUM, COOTBETCTBYIOIIMX TPAIUIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO
o01ecTBa, pacIMPEeHUE )KU3HEHHOTO OIBITA M OIBITA JEATCIIBHOCTH B IIPOIIECCE PeaTH3alliuu
OCHOBHBIX HAITPaBJICHUN BOCIIUTATEIILHOW JACATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOPMUPOBAHHOCTh TPAXJAAHCKOW TO3UIIMU OOy4Yarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIEUEIOBEUECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEPECaX I'Pa’KJIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHUE B3aMMOJECHUCTBOBATh C COLUMAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBHUU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

FOTOBHOCTH K TYMaHUTAPHOW W BOJIOHTEPCKOM ESATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPaKIAHCKOM UIEHTUIHOCTH, TATPUOTU3MA,;

LIEHHOCTHOE OTHOILICHUE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHUXEHHUSIM POCCUNCKUX
y4€HBIX B 007aCTH (PU3MKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBAaTh CHUTYyallMl0 M TNPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHUCIIE B
JNEATEIbHOCTH YUYEHOTO;



OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3CTeTHYEeCKOro BOCIIMTAHHUS:

ACTETHUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OSCTETHUKY HAyYHOTO TBOPYECTBA,
npucymero pusnveckon Hayke;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K pas3iMyHbiM cdepaM MpoPECCHOHAIBHON JeATEebHOCTH, B TOM 4YHUCIE
CBSA3aHHBIM C (DU3MKOM M TEXHUKOH, YMEHHE COBEpIATh OCO3HAHHBIA BBHIOOp OymyIIei
npodeccun 1 peanr30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHUIO B 00IaCTH (PU3KUKHU HA
NPOTSKEHUU BCEH KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KYIbTYphI, OCO3HAHHE TJ00ATBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEeM;

IJJAHUPOBAHKUE U OCYILECTBIICHUE JEHUCTBUM B OKPYXKAIOLIEW Cpelle Ha OCHOBE 3HAHUSA
L[eJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIMpeHre OmbITa ACSITEIbHOCTH SKOJIOTHYECKONM HampaBIEeHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUU TI0 (pr3HKe;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKH;

OCO3HaHUE LEHHOCTU HAyYHOH JAESITEeNbHOCTH, TOTOBHOCTh B IPOLIECCE H3YUEHUs
(U3HUKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENIBCKYIO IE€ATEIbHOCTh MHIANBUYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (POPMYJUPOBATh U aAKTyaIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;
OTIPENIEIISATh 1EH ACITEILHOCTH, 3a/1aBaTh TapaMeTPhl U KPUTEPUU UX JOCTHKCHUS;
BBISIBJISITh  3aKOHOMEPHOCTU M TPOTHUBOPEYUST B paccMaTpUBAEMbIX (PUBHMUECKUX
SIBIICHUSAX;
paspabaThiBaTh IUIaH PEMICHUS TMPOOJEeMBI € Yy4€TOM aHaIM3a HWMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTbh KOPPEKTHUBBI B JESTEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEJISIM,
OIIEHUBATh PUCKH MOCJIEACTBUHN AEATCIHLHOCTH;
KOOPJIMHUPOBATh U BBIMOIHATH PabOTy B YCIOBHSX PEaTbHOTO, BUPTYAJIbHOTO H
KOMOMHHPOBAHHOI'O B3aMMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble nucciienoBareLCKHE T€HCTBUA.
BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUAMU U METOJaMU (PU3HUECKOM
HayKH;
BJIQJIETh HaBBIKAMH Y4€OHO-UCCIE0BATEILCKON M IPOCKTHOM JAEATEIbHOCTH B 00J1aCTH
(U3MKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IOMCKY METOJIOB PelIeHUS
3a/1a4 (PU3NUECKOTO COACPKAHUS, TPUMEHEHHIO Pa3IMUHbBIX METO/IOB MO3HAHUS,;



BJIQJIETh BUAAMH JEATEIBHOCTH IO MOJIYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIpPETALH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX Y4YEOHBIX CHUTyalUsiX, B TOM YHUCIE TpU
CO3/IaHUU YYEOHBIX MPOECKTOB B 00JIACTH (PU3UKU;

BBISIBJIATh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AKTYaJM3UPOBATH 3a/layy, BBIABUIATh
TUNOTE3y €€ pEelICHUsl, HaXOJIUTh apryMEHThl JUIsl JOKa3aTelbCTBA CBOUX YTBEPKACHMIA,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEILIECHUS;

aHAJIM3UPOBaTh IMOJIYYEHHBIE B XOJE PpEUICHUs 3aJaud pPe3yJbTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTbh U (POPMYJIUPOBATH COOCTBEHHBIE 331aUl B 00pa30BaTEIbHOMN IEATEIBHOCTH, B
TOM YUCJIE IIPU U3YUEHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETbh NMEPEHOCUTD 3HAHUS MO (PU3MKE B IPAKTHUECKYIO 00JaCTh KU3HEACATEIILHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTh OPUrMHAIbHBIEC MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

PabGora ¢ undpopmanmeii:

BJIQJIETh HABBIKAMHM TMOJy4YeHHs] HMHGoOpMalu (U3HUYECKOTrO COJIEpKaHUS U3
HMCTOYHHKOB  pa3HbIX THUIIOB, CAMOCTOSITEIBHO  OCYIIECTBIATH  IOWCK,  AHAaJu3,
CUCTEMATHU3allMI0 W HMHTEPHOpETalui0 HWHPOpMAlUU pa3jiMuHbIX BUAOB U  (QopMm
IIPE/ICTABIICHHS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJb30BaTh CPEACTBA MH(GOPMALMOHHBIX M KOMMYHHUKAallMOHHBIX TEXHOJOTUH B
pEIIEHNN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3ALMOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHWII HPrOHOMHUKH, TEXHUKM O€30MacHOCTH, THUIHEHbI, pecypcocOepexeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(GOPMALIMOHHON 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COJEP)KaHUS B PA3NMUHBIX (opMaTax € YYETOM
Ha3HauYeHHUs] HMHPOPMALMM M UEJIEBOM ayauTOpUM, BbIOUpAs ONTHUMAIbHYIO (QopMy
MPEICTABICHUS U BU3yaIH3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3HKU U BO BHEYPOUHOM AESITENbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(QIUKTHBIX CUTYaIlUi U CMATYaTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHIAMBUAYAIbHON pabOThI;

BbIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JCHCTBHUI ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEMN KaKJI0T0 YI€HA KOJUIEKTHUBA;

IIPUHAMATh LEIM COBMECTHOM JAEATEIBbHOCTH, OPraHW30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHXKEHMIO: COCTABJIATH IUJIaH JIEHMCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4YECTBO CBOETO BKJIala W KaXJOr0 y4YaCTHHKAa KOMaHAbl B OOIIMMA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

IpeAIaratb HOBbIE MPOEKTHI, OUEHUBATh UAEU C MO3ULIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMYECKOE IOBEICHHE B PA3JIUYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITH MHUIIMATUBHBIM.



PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBIISATh IMO3HABATEIBHYIO JESITEIBHOCTh B 00JaCTH (DU3UKU U
ACTPOHOMUH, BBISIBJISATH IPOOJIEMBI, CTABUTh U (HOPMYITHUPOBATH COOCTBCHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IJIAH PEIICHUs PACUETHBIX M KAYECTBEHHBIX 3a/1ay, TUIaH
BBITIOJIHEHUS TIPAKTUYECKON paboThl ¢ Y4YETOM UMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOUYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (HOPMUPOBAHUIO W MPOSBICHUIO JPpYAULIMA B 001acTH (DU3MKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIBHbIN HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIIM;

BJQJIeTh HABBIKAMM TI03HABATEIHHON pEQIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh PUEMBI PeIICKCUU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

NPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX NIPU aHAJIU3€ PE3yJIbTaTOB JAESITEIbHOCTH;

PUHUMATh Ce0sl, IOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTAaTOB AESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MIPaBO APYTUX HA OIIUOKH.

B nporuecce mocTukeHUs! TMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOrpaMMbl Mo (Pu3uKe
JUIL  YPOBHSI CpelHero oOIiiero ooOpa3oBaHuss y OOY4YarOUIMXCS COBEPIICHCTBYETCS
AMOIMOHAJIBHBIN MHTEIJIEKT, TPEANOIaralomnii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIETO CHOCOOHOCTh MOHMMAaTh CBOE HMOLIMOHAIBHOE
COCTOSIHME, BHUJIETh HAMNPABICHUS Pa3BUTUS COOCTBEHHON AMOLMOHAIBHOM c(epbl, ObITh
YBEpPEHHBIM B ceOe;

CaMOpEryJMpOBaHUs,  BKJIIOYAIOIIETO0  CAMOKOHTPOJIb,  YMEHHME  NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIMOCOOHOCTh AJaNTHUPOBATHCA K IMOIMOHAIHLHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMHU, BKJIIOYAIOIIECH CTPEMJICHHE K JIOCTHXKEHHMIO LEIU U YCIEXY,
ONTUMHU3M, HUHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEN;

AMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUE JPYTHUX,
VUUTBIBATH €r0 MpPU OCYIIECTBICHUM OOIIEHHS, CHOCOOHOCTH K COUYYBCTBHIO U
COMEPEKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh BBICTPAaMBaTh OTHOIICHHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TPOSBIISATH HHTEPEC U pa3peiiatb KOHQIUKTHI.



HPEAMETHBIE PE3YJIBTATHI

K kon1ity o6y4yenus B 10 kiacce npeiMeTHbIe pe3yIbTaThl HA 6A30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

J€MOHCTPHUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOW KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOUN TEXHUKH U TEXHOJIOTHUM, B IPAKTUYECKOU
NEATEIbHOCTH JIFOIEN;

YUUTHIBATh TPaHUIIbl MPUMEHEHUSI MU3YYECHHBIX (PU3MUECKUX MOJIENeil: MaTepHhalibHas
TOYKA, MHEpIUAIbHAs CUCTeMa OTCUéTa, abCOJIIOTHO TBEPOE TEJO0, UACAIbHBIN ra3, MOJIETU
CTPOEHMS Ta30B, )KUAKOCTEN U TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKUN 3apsi]l IIPU PEUICHUN
bu3nUecKkux 3aaay;

pacmo3HaBaTh (U3UYECKUE SBJICHUS (TIPOIECCHI) M OOBACHIATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETHYECKOW TEOPUH CTPOEHHUS BEIIECTBA U AJIEKTPOJUHAMUKHU:
PAaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [IBH)KEHHE, CBOOOJHOE MaJeHUe Tell,
JBIDKCHUE TO OKPYKHOCTH, HWHEpIUsA, B3auMojeucTBue Tei, Auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIABIX TEJ, U3BMEHEHHE 00bEMA Tell MPU HAarpEeBaHUU
(oxnaxxeHuu),  TEIUIOBOE  pPAaBHOBECHE,  HWCIApEHWE,  KOHJEHCAlMs,  IJIABJICHUE,
KpUCTAJUIM3alUsl, KUIIEHUE, BIAXHOCTh BO3[yXa, IOBBIIICHUE AAaBIEHUs ra3a IOpH €ro
HarpeBaHUM B 3aKpbITOM COCYZAE, CBSI3b MEXKIy IIapaMeTpaMu COCTOSHHs Tras3a B
M30IIpolieccax, MIEKTPU3ALUs TEN, B3aUMOJICHCTBUE 3apsI0B;

OIUCHIBATh MEXAHUYECKOE ABM)KEHUE, UCTIONb3Ys (PU3NYECKUE BEIIMYUHBI: KOOPJUHATA,
IIyTh, IEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjla, UMITYJIbC TeJla, KHHETHYECKas
SHEprusi, MOTEHIMAJIbHAS PHEPIUs, MeXaHuyeckas paboTa, MeXaHW4ecKass MOUIHOCTh; IpU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOJB3YEMBIX BEJIWYUH, HX
0003HAYEHUs M €JMHHULBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C APYTUMU BEIUYMHAMY;

ONKCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIJIOBBIE SIBJICHUS, UCIOJIb3YS
(¢u3nUecKkue BEIWYMHBL: JABJICHHE Tra3a, TeMIeparypa, CpPEAHssl KUHETUYECKas HSHEPrus
Xa0TUYECKOTO JIBH)KEHHSI MOJIEKYJ, CPEIHEKBAJApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEPT U, padoTa raza, Ko3QpQGUUHUEHT MOJE3HOTO JEHCTBUS TEMJIOBOTO
JABUTATENS; TPU ONMMCAHWU MPABWIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OO0O3HAUEHUS M EAUHMIIBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOLINE JaHHYIO
(bu3MYECKYIO BEIMUUHY C APYTUMHU BETUUYUHAM;

ONKCBIBATh U3YUYEHHBIE IIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE SBJICHHUS
(mpotiecchbl), UCHONB3Ysl (PU3NYECKUE BEIWYUHBI AJIEKTPUUECKUI 3apsjl, SJIEKTPUUECKOE
I10JI€, HANPSDKEHHOCTD MOJIS, OTEHIMAI, PA3HOCTh MMOTEHIUAJIOB; IPY ONUCAHUH MPABUIIBHO
TPaKTOBaTh (PU3MUECKHM CMBICI HCHOJIb3yEMbIX BEIUYHMH, UX OOO3HAYCHUS U EIUHHIIbI;
yKa3biBaTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JPYTUMU
BEJIMYMHAMU;

aHAIM3UPOBaTh (PU3UUECKUE MPOIIECCHl U SIBJICHUS, UCTIONb3Ys (PU3UUECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BcemupHoro Tsarotenus, |, 11 u Il 3akonsl HetoToHa, 3aK0H coxpaHeHUs
MEXaHUYECKON DSHEpPruM, 3aKOH COXPAHEHUS MMIYJbCA, MPUHLIMI CYHEPHO3UIMU CHJI,
MPUHIUMI PABHONPABUS HMHEPLUUATBHBIX CHUCTEM OTCUETA, MOJEKYISIPHO-KUHETHUYECKYIO
TEOPHUIO0 CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEW KHHETHYECKOW HSHEPruu
TEIJIOBOTO  JBMKCHHUST MOJIGKYJ C  aOCOJNIIOTHOW TeMIlepaTypoil, TEpBBIA 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAaHEHHs SJIEKTPUYECKOIro 3apsna, 3akoH KyiioHa, mpu 3Tom



pa3ianyaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOE BHIPAKEHUE U YCIOBHS
(rpanuLbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MAalIUMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3jinyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BAHUS B [IOBCEIHEBHOW KU3HH;

BBITIOJIHATDh 3KCHEPUMEHTHI M0 UCCIEA0BAHUIO (DU3UYECKUX SIBJICHUN U TMPOIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX M3MEpPEHHH, Tpu 3STOM (HOPMYIUPOBAThH
npobiemy/3afadyy W THUIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIJI0KEHHOT0 000PYI0BaHHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYUIIECTBJISATh MPSIMbIE M KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEIUYHMH, MPU ITOM
BBIOMpATh ONTUMAIbHBIA CIIOCOO M3MEPEHHUS W UCIOJIb30BaTh M3BECTHBIE METOJIbI OLEHKH
IIOIPEIIHOCTEN H3MEPEHNN;

HCCIIEIOBaTh 3aBUCUMOCTU MEXKIYy (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAHUEM
NPSAMBIX W3MEPEHUI, NPH 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DMKCHUPOBATH PE3YJbTATHI
MOJIy4YeHHOW 3aBUCUMOCTH (PU3MYECKHX BEIWYMH B BUAE TAaOMUL M rpaduKoOB, IENaTh
BBIBO/JIBI 10 PE3YyJIbTATAM UCCIIENOBAHNS;

coOo1aTh MpaBuiia 0€30MacCHOrO TpyJAa MpU MPOBEIECHUM HCCIEAOBaHUI B paMKax
y4eOHOI0 SKCHEPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW M IMPOEKTHOM JAESITENbHOCTU C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJAOOpaTOPHOro 000pyA0BaHNUS;

pemate pacy€THble 3a7aud C SIBHO 3aJaHHOM (PU3MUECKONM MOJAEINbI0, HCIONb3YS
¢u3nueckue 3aKOHbl M TPUHLUIBI, HAa OCHOBE aHalM3a YCJIOBHUS 3a/Jayd BbIOMpATh
(GU3NYECKYI0 MOJIEIIb, BBIICIATh (PU3HMUECKUE BEIUUMHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€
peleHns, IPOBOAUTH pPACYETbl M OLEHMBATh pPEAJbHOCTH IIOJIYYEHHOIO 3HAYCHMS
(bu3NYECKOIl BETNYHHBI;

pelmaTh Ka4eCTBEHHBIE 33/1a4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO LIETIOUYKY
paccyXkaeHUN ¢ ONOPON Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NUYECKUE SBJICHUS;

UCIIONIb30BaTh TMPHU PEIICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(POPMALUOHHBIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHHUS, HUHTEPNPETALNUN U MPEIACTABICHUS YUEOHOU U
Hay4YHO-TIOMYJISIPHOM HMH(OpPMaIMK, TOJYYEHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTUUYECKU
aHAJIM3MPOBATh MOJyYaeMyI0 HHPOpPMaLIUIO;

OPUBOJUTH MPUMEPHI BKIIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETHUECKHE 3HAHUS 1O (U3MKE B IOBCEIHEBHOM KHU3HU IS
oOecniedyeHus 6€30MacHOCTH MpU 00pallleHny ¢ TpUOOpaMu U TEXHUYECKUMH YCTPONCTBaMH,
Ui COXpaHEHWsI 3J0pOBbS U COOJIOACHHMS HOPM SKOJOTMUECKOrO TIOBEIEHUS B
OKPYXarUIEn Cpee;

paboTaTh B TpyNIe C BBIMOJTHEHUEM pA3JIUYHBIX COIHUAIBHBIX POJIEH, IUIaHUPOBATh
paboTy rpymnbl, pallMOHAIBLHO pacHpenessiTh 00sI3aHHOCTH U IJIaHUPOBATH JIEATEILHOCTH B
HECTAHJAPTHBIX CUTyalUsX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXJOT0 U3 YYACTHUKOB IPYIIIbI B
pelIeHre paccMaTpuBaeMon MpoOIeMBbl.

K xoniry o0yuyenust B 11 kiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBAThH HA IPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOM
HAY4YHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON
AESITeIbHOCTH JIFOACH, IEIOCTHOCTh U €IMHCTBO (PU3NUYECKON KAPTUHBI MUPA;



VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UUECKUX MOJIENICH: TOYCUHBIN
ANEKTPUYECKUIN 3apsf, Jyd CBETa, TOYECUHBI HCTOYHUK CBETa, SAEpPHAs MOJEIb aToMma,
HYKJIOHHAsI MOJIeJThb aTOMHOTO si/Ipa TPH PENICHUH (PU3NYECKHUX 3a]1a4;

pacno3HaBaTh (U3UYECKUE SBICHHS (TIPOIECCHI) M OOBICHITH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAaHTOBOW (DU3UKU: IJIEKTPUYECKass MPOBOAUMOCTb, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEUCTBUS TOKA, B3aUMOJIEWCTBHE MAarHUTOB,
AIIEKTPOMATHUTHAS WHIYKIHWA, JCHCTBUE MArHUTHOTO TOJiI Ha MPOBOJHUK C TOKOM U
IBYDKYIIUMCS — 3apsii, DOJEKTPOMArHUTHbIE KOJEOaHWsT W BOJIHBI, MPSIMOJIMHEWHOE
pacnpocTpaHEeHUE CBeTa, OTpaKE€HUe, TMpeJomiieHue, HHTepdepeHuus, Audpakuus u
noJsipu3alusl  CBeTa, JAMCHepcusi cBera, (orodnekTpuueckuii 3¢gdext (potodaddekr),
CBETOBOE /IaBJICHHE, BOSHUKHOBEHHE JTMHEWYATOrO CIEKTpa aToMa BOAOPOJa, €CTECTBEHHAs
1 UCKYCCTBEHHAS PaIMOAKTUBHOCTB;

OTHCHIBATh M3YYCHHBIC CBOMCTBA BEIIESCTBA (DJIECKTPUUCCKHEC, MATHUTHBIC, OITHYECKHE,
AIEKTPUYECKYI0 TMPOBOAUMOCTh PA3IUYHBIX CpPE) ¢ OJICKTPOMATHUTHBIC —SIBJICHUS
(poliiecchl), HMCHOJIb3YS (PU3MYECKUE BEJIWYMHBI: JJICKTPUUYECKUM 3apsi, cujiaa TOKa,
AIIEKTPUYECKOE HAMPSIKEHHUE, SJICKTPUUYECKOE COMPOTUBIEHHE, PAa3HOCTh MOTEHIMAJIOB,
AIIEKTPOJBIDKYINAsA CHila, paboTa TOKa, MHAYKIMS MarHMUTHOTO TOJs, cuia Amrepa, cuia
Jlopeniia, THAYKTUBHOCTH KaTYIIIKH, HEPTHS JIEKTPUUECKOTO0 U MarHUTHOTO TOJIEH, TIEPUO]T
M 4YacToTa KojebaHuil B KoieOaTeIbHOM KOHTYpe, 3apsijl M CHila TOKa B IpoIlecce
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHui, (POKyCHOE PacCTOSIHUE U ONTUYECKas cuia
JIMH3BI, TIPU ONMCAHUU MPABUIILHO TPAKTOBATh (PM3MYECKUN CMBICI UCIOIB3YEMbIX BEJIMUUH,
X OOO3HAYEHUs U EIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIONINE JAHHYIO (PU3MUYECKYIO
BEJIMYUHY C JPYTUMU BEIMUMHAMY;

OMKCHIBATh HM3yYEHHBIC KBAHTOBBIC SBJICHHUS M TPOIECCHI, UCIONB3Yys (PU3NUeCKHe
BEJIMYUHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 9acTOTa CBETA, SHEPTHS U
UMITYJIbC (POTOHA, TIEPHOJ TOJIypaclaaa, dHEPTUs CBSA3M aTOMHBIX sJIEp, NMPU OMHCAHUHU
MPaBUJILHO TPAKTOBATh (DU3WUCCKUN CMBICT HCIIONB3YEMbIX BEIMYWH, WX OOO3HAYCHHS U
SIVHMITBI, YKa3bIBATh (POPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BEIMUUHY C APYTHMHU
BEJIMYMHAMU, BBIUYUCIIATH 3HAUCHNUE (DU3NICCKON BEITMYHUHEI;

aHAIM3UPOBaTh (PU3UUYECKUE MPOIIECCHl U SIBJICHUS, UCTIONB3Ys (DU3UUYECKUE 3aKOHBI U
OpUHIUIBL: 3akoH Owma, 3aKOHBI MOCJTEAOBATEFHOTO W MapalJIeIbHOTO COCAMHEHUS
MPOBOJTHUKOB, 3akoH Jlkoyns—JIeHna, 3aKkOH DJJIEKTPOMAarHUTHOM WHAYKLMUHU, 3aKOH
MPSIMOJIMHEMHOTO PACIIPOCTPAaHEHUs CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEITIOMIICHHUS
CBeTa, ypaBHeHHE OWHIITeHHA st GoTod(ddeKrTa, 3aKOH COXpPAHEHUS HHEPTUH, 3aKOH
COXpaHEHUs MMITYJIbCa, 3aKOH COXpaHEHHUS SJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHCHHS
MacCOBOTO YHCIIa, TTOCTyIaThl bopa, 3aKOH paMoakTUBHOTO pacmajaa, Mpu dTOM pazindaTh
CJIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BHIPAKCHHUE M yCIOBUS (TPaHUIIB,
00J1aCTH) MPUMEHUMOCTH;

OTIpeIeATh HAMpaBJIEHNE BEKTOPA WHAYKIIMH MAarHUTHOTO ITOJIS MIPOBOJHKUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTh M OIHUCHIBaTh H300paKEHHE, CO3JaBacMOE€ IIJIOCKHM 3€pPKajoM, TOHKOU
JIMH30M;

BBITIOJIHATHh KCIEPUMEHTHI M0 UCCIIENOBAHUIO (DM3UYECKUX SIBJICHUM M TIPOIECCOB C
WCIIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX WM3MEPEHHWH: TMpPHU OSTOM (POPMYyIHPOBATH
npoOiemy/3agadyy W THUNOTE3y YYEOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIOKEHHOTO 000PYyI0BaHMUS, POBOUTH OMBIT U (DOPMYITHUPOBATH BHIBOIBI;



OCYIIECTBIISITh NPSIMbIE M KOCBEHHbIE H3MEPEHMS (PU3UUECKHX BEIMYMH, MPU ITOM
BBIOMpATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS W HCIOIb30BaTh W3BECTHBIE METOMABI OLIEHKU
ITOIPEIIHOCTEN H3MEPEHNN;

WCCJIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEIMYMH C HCIOIB30BAaHUEM MPAMBIX
U3MEPEHMI: IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTAThI MOIyUYEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHJE TaOIUI M TpapuKoB, JAeiaTb BBIBOABI IO
pe3yJsibTaTaM MCCIEA0BAHNUS;

coOnroaTh mpaBuia 0€30MacHOroO TpyJAa NMpU MPOBEICHUHM HMCCIEIOBAHUNA B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4E€OHO-HUCCIIEIOBATENIbCKOM U TPOEKTHOW JEATEIBHOCTH C
HCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JaOOPaTOPHOro 000pyA0BaHNUS;

pemiaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM (DU3UYECKON MOJEINBI0, HCIOJIb3YS
dbusznueckue 3aKOHBI M TPUHIUIBI, HA OCHOBE aHalM3a YCIOBHUS 3a/Jayd BBHIOMpATH
(U3UYECKYIO0 MOJIENb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOIUMBIE TS €€
pelieHus, MPOBOAUTH pPAcdy€Tbl M OLEHUBATh pPEATbHOCTh IOJYYEHHOTO 3HAYECHUS
(bu3nyeCcKoi BETUYUHBI,

peniaTh KaueCTBEHHBIE 33/1a4: BBICTPAUBATh JOTUYECKA HENPOTUBOPEUHUBYIO LIETIOUYKY
paccyXAeHuN ¢ OOPON Ha U3yUYECHHBIC 3aKOHbI, 3AaKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;

UCIOJb30BaTh IPH pEIIEHWH YYEeOHBIX 3aJad COBPEMEHHbIE HH(OpPMallMOHHBIE
TEXHOJIOTHH I IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAUHU U NPEACTABICHUS YUEOHOH U
HAy4YHO-TIOMYJISIPHOM MH(pOpPMAIUH, MOJIYYEHHON M3 pa3IN4HbIX HCTOUYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIYYaEMYIO HH(OPMALIUIO;

OOBSCHATh NPUHLUIBI JEUCTBUS MAallUH, NPUOOPOB M TEXHUYECKHX YCTPOUCTB,
pa3ianyaTh YCIOBHS UX O€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU;

MPUBOANTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHu, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B IOBCEIHEBHOM >KHU3HHU IS
oOecreueHus 0€30MacCHOCTH IPH OOpAILIEHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
JUISL COXPAHEHHWsS 3J0pOBbsi M COONIOAEHUS HOPM 3KOJIOTMYECKOrO0 TIOBEJICHUS B
OKPYXaIoUIEH CPeIE;

paboTaTh B IpylIe C BBHIMOJIHEHUEM DA3JIMYHBIX COLUAIBHBIX POJIEH, IUIaHWPOBATH
paboTy IpymnIbl, pallMOHAIBHO PACIPEAEATh 00S3aHHOCTH U IUIAHUPOBATH JAESITEILHOCTD B
HECTaH/IapPTHBIX CUTYAlIUsX, aIeKBATHO OLICHUBATh BKJIAJ] KaX/10r0 U3 YUaCTHUKOB I'PYMIIHI B
pelieHre paccMaTpuBaeMon POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/mm NporpaMMEI Beero KOﬁHTpOJIbeIe HpﬁaKTquCKI/Ie 0BPA30BATEIbHBIC
padoThI padoTsI pecypceb
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3nea 2. MEXAHUKA
bubnunoreka LIOK
21 Kunewaruika > https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [IOK
' Teopuu https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
3.2 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [JOK
' @Pa3oBbIE TEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMMUKA
but6mmoreka [IOK
4.1 DIeKTpoCTaTHEA 10 1 1 https://m.edsoo.ru/7f41bf72
492 ITocTostHHBIN 37IeKTpUYECKU TOK. TOKH B 12 1 1 bu6bnuorexa [IOK
' pa3IMYHBIX cpellax https://m.edso0.ru/7f41bf72
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Hroro no pazneny

22

PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m IpOTpaMMBbL Beero KOﬁHTpO.HbeIe HpﬁaKTI/I'ICCKI/Ie 06PA30BATEILHBIC
padoThI padoThI pecypeI
Paznea 1. 9JIEKTPOJANHAMUKA
11 MarnuTtHOoe noje. IJIeKTpoOMarHuTHast 11 1 3 bubnnorexa [JOK
' WHIYKIUA https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U1 BOJIHBI
21 MexaHu4yecKkue U 3J1€KTPOMArHUTHbIE 9 1 bubmmnoreka HOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHWYeCKHEe U AJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmorexa LIOK
2.3 OnTuia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nen 3. OCHOBBI CHEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI CTICTIHATBHOM TEOPHH 4 1 bubnmnoreka [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnunorexa LIOK
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 hitps://m.eds00.ru/7f41c97¢
but6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edso00.ru/7f41c97c
4.3 AToMHOE S1pO 5 bubnmnoreka [JOK
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Uroro no pasneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubnunoreka LIOK
5.1 DIeMEHTHI aCTPOHOMHUU U aCTPODHU3UKH 7 1 https://m.edsoo.ru/7f41c97¢
Hroro mo pazueny 7
Pa3nesn 6. OBOBLIAIOILIEE IOBTOPEHUE
bubmuoreka [IOK
6.1 Obobmaromee nosTopeHue 4 https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7
IMOYPOYHOE IIJTAHUPOBAHHUE
10 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
u/n Tema ypoka Beero Kongpo.m,Hble HpﬁaKaneCKne WiydeHHS  0GPAa3OBATENbHBIE
padoThbI padoThbI pecypesI
®dusnka — Hayka o npupone. Hayunsie bubnnorexka [JOK
1 1 .
METO/Ibl TO3HAHUS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
P
2 conpewemmol nayeoit apm npa. 5 ) Bu6mrorera LLOK
P  HayH P 'pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETPHOCTH JII0IeH
Mexanunyeckoe nBrxeHrne. OTHOCUTENBHOCTh
3 MexaHU4ecKoro ABuxeHus. [lepemenienue 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
4 PaBHOMEpPHOE TPAMOIIMHEWHOE IBUKEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBYKECHUE https://m.edsoo.ru/ff0c372e
6 CBoOopgHOE masieHne. Y CKopeHue 1 bu6mmorexa [JOK
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CcBOOOJHOTO MaICHUSA

https://m.edsoo.ru/ff0c39cc

KpusonnueliHoe nBuxkeHue. J[BuxxeHue

bubmuoreka [JOK

7 .
MaTepUAIbHON TOUKH IO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
ITpunnun otHocuTenbHOCTH ["anues.
8 I/Ifle HI/IaJ'ILHBIC cuctemsl orcuera. [lepBrrit bubmoreka LJOK
prt - eP https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [lpunuun cynepno3uuuu
9 cui. Bropou 3akoH HII)JOTL(I)Ha ?11:{ b : bubmoreka LJOK
) o 34 a https://m.edsoo.ru/ffOc3be8
MaTepuabHOW TOUKHU
10 Tperun 3akoH HproTOHA 17151 MaTEpHAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna bubnuorexa [JOK
11 _
TsKecTH. [lepBasg KocMuYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctu. Saxon I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdunuent tpenus. Cuna
13 con OTEIBJIGHI/IFI 1 (1;1(1) BLII/I)KCHI/II/II) Tena B Eubmorexa IIOK
P PH https://m.edso0.ru/ff0c3f76
JKUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpallaTelbHOE ABUKEHUE
a0COJIFOTHO TBEPOTO Tesia. MOMEHT CHIIBI. bu6nmoreka [JOK
14 N _
I1ne4o cumnbl. Y caoBUsA paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToOUeK. IMIynbc cuibl. 3aK0H bubnmnorexa [JOK
15 :
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pa6ota u momHoCTh cuibl. Kunetunaeckas
16 SHEPTUs MaTepruaabHON ToukH. Teopema 00 Eubmorexa LIOK
P p NS p https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKOW SHEPT U
[TorenumansHas sueprus. [loTeHnmanbHas
17 SHEPrus ynpyro aeopMUpOBaHHOU bubnmuorexa [JOK
npykuHbl. [loTeHManbHas s3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMITH
18 IToTeHnnanbHbIEe U HEMOTECHIIUATIBHBIE CUJIBI. bubnuorexa [JOK

CBs13b pa6OTBI HEIMOTCHIUAJIbHBIX CUJI C

https://m.edsoo.ru/ff0c478c
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U3MEHEHUEM MEXaHUYECKOU YHEPTUU
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPTUU

19

20

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CHIIBI C U3MEHEHUEM MEXaHUYECKOI
SHEPTUU Teja Ha MPUMEPE PaCTsHKEHUS
PE3UHOBOIO KI'yTa»

KonTpomnpHas padora o teme «KnnemaTtuka.

JnHamuka. 3aKOHBI COXpAaHEHUS B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KWHETUYeCKo! Teopun. bpoyHoBCcKoe
nswkenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep ABUKECHUS U B3aUMOJACHCTBUS
yacTHI] BeulecTBa. Moienu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

23

24

Macca monekyn. KonnuecTBo BemecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenbcus

25

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KUHETHYECKON SHEPTUU IBUKEHUS MOJIEKYIL.
YpaBuenue MengeneeBa-Knanelpona

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHas pabota «HcciaenoBanue
3aBUCHUMOCTH MEXy IapameTpaMu
COCTOSIHUS pa3peKEHHOTO Tra3ay

29

30

N3omnporiecchl B uaeaaibHOM ra3e u ux
rpaduyueckoe npeacTaBIeHue

BHyTpeHHss1 2HEPTHS TEPMOAUHAMUYECKON
CHUCTEMBI U CIIOCOOLI €€ U3MEHEHUS.
KonudaectBo temnotel u pabota. BHyTpeHHss
SHEPTHUS OJTHOATOMHOTO UJICATBHOTO Ta3a

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952
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bubmuoreka [JOK

31 Bune! Tenonepesiatin 1 https://m.edsoo.ru/ff0c5c36
p | pemrmoleon e | oo 10K
. p peate. https://m.edsoo0.ru/ff0c5c36
AnuabatHbli mporecc
[1epBblil 3aKOH TEPMOJAMHAMUKHU U €r0 bubnmoreka [JOK
33 1 :
IIPUMEHEHHUE K U30IpolLeccaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTth npoIieccoB B NpUpoe. 1 bubnmoreka [JOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/ TermoBoi 1 bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ] 1
37 DKoJoru4eckue npoOIeMbl TEINI0OIHEPTETUKH 1
38 Ob6o6maromuit ypok «MosekynspHas 1 bubnnorexa [HOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
K
39 ((184};11;13;11321;26(;;;;(; Tg\éiom,l 1 bubmmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOITHAMHKH
40 [TapooOpazoBanue 1 KOHIEHCAIHSI. 1 bubnnoreka [JOK
Hcnapenue u KUIeHue https://m.edsoo.ru/ff0c63b6
a1 AOcooTHAs 1 OTHOCUTEIIbHAS BIIAXKHOCTD 1 bubmuorexa [JOK
BOo3ayxa. HacelenHslii map https://m.edsoo.ru/ff0c64d8
TBeépnoe teno. Kpucrammueckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOKCTB 1 bubnmnorexa [JOK
KpucTayioB. JKuakue KpucTasuibl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [TnaBneHue u KpucTaum3anus. Y aeiabHast 1 bubmuorexa [JOK
TeruioTa miasiaeHus. Cyonumarus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 VYpaBHeHHe TeII0BOro H6anaHca 1 https://m.edsoo.ru/f0c6820
DneKTpu3anus Tei. DIEKTPUIESCKUU 3apsil. bubnmnoreka [JOK
45 1 :
JIBa BU/a DIEKTPUYECKUX 3aps10B https://m.edsoo.ru/ffOc6bcc
IIpoBOIHMKH, TUDTIEKTPUKH 1 Bubmorexa [IOK
46 TTOJTYITPOBOTHUKH. 3aKOH COXPaHECHHS 1

SJICKTPUYCCKOTI'O 3apsaga

https://m.edsoo.ru/ffOc6bcc
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47 B3aumoneucTue 3apsnoB. 3akoH Kynona. bubnnoreka [HOK
To4euHbIH JIEKTPUUYECKUU 3aPsi]T https://m.edsoo.ru/ff0c6ce4
Hanps€HHOCTB 3JIEKTPUYECKOTO MOJIS.

48 HpI/II})II_II/IH cynepnosnupII)H ANEKTPUUECKUX bubmorexa LIOK

- N https://m.edsoo.ru/ff0c6df2
noJied. JIunuu HanpsHKEHHOCTH

49 Pabota cuit 3aeKkTpocTaTHuecKoro moJis. bubnnoreka [HOK
IMorennuain. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY M TUAJIEKTPUKH B

50 3JIIZ:KTpI([)CTaTquI::K0M HOIJ)Ie. buGmorexa LIOK

https://m.edsoo.ru/ff0c7018
Jusnektpudeckasi IpOHUIIAEMOCTh
. bubmuorexa [JOK

°1 dnextpoémrocts. Komnencarop https://m.edsoo.ru/ff0c7126

52 DIIEeKTPOEMKOCTD IIJIOCKOTO KOHJIEHCATOPA. bubnnoreka [JOK
OHeprusi 3apsyKEHHOI0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHas pabora "M3mepenue 1
AIEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHmMI nelcTBUSA U IPUMEHEHUE

54 KOH/IEHCAaTOPOB, KOIMPOBAIBHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHHE AIEKTPOIpruOopoB
DJIEKTPUUYECKHI TOK, YCIOBHS €r0

55 cymectBoBaHus. [locrosunbIi Tok. Criia
toka. Hanpsixenue. ConporuBienne. 3akoH
OmMa jy1st yyacTKa [enu
[TocnenoBarenbHOE, apauIeabHOE,

56 CMEIIaHHOE COEANHEHNE IPOBOAHHUKOB. 05 bubnuoreka [IOK
JlaGopaTtopHnast pabora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEIMHEHUSI PE3UCTOPOBY

57 PaboTa 1 MOIIIHOCTH ANEKTPHUIECKOTO TOKA. bubnmnoreka [JOK
3akoH [xoynsa-Jlenna https://m.edso0.ru/ff0c7838
3akoH OMa 1J1s TOJTHOM (3aMKHYTOM )
3NeKTpUYecKor nenu. KopoTkoe 3aMmbIKaHHeE.

58 JlaGopatopHas pabota «3mepenue D/1C 0.5 bubmiorexa HOK

HNCTOYHHKA TOKAa U €TI0 BHYTPCHHETO
COIIPOTUBJICHUS

https://m.edsoo.ru/ff0c7ae0
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PesepBHblit ypok. KonTponbhas paboTa 1o

. bubmuorexa [JOK

59 teme "DnekrpoanHamuka' / Beepoccuiickas 1 1 ,

IIpoBepoUHas paGoTa https://m.edsoo.ru/ff0c8c56

60 O06o6mmanmuil ypok «IeKTPoInHAMUKAY / 1 1 bubnmoreka [JOK
Bcepoccuiickas nmpoepouHas paboTa https://m.edsoo.ru/ff0c88be
DNeKTpOHHask IPOBOAUMOCTb TBEPIABIX

61 METaJIJIOB. 3aBUCUMOCTh CONIPOTUBIICHUS 1
METAJIJIOB OT TEMIIEPATYPBHI.

CBepXxXnpoBOAUMOCTb

62 DNeKTpUYecKUH TOK B Bakyyme. CBOMCTBA 1
DJICKTPOHHBIX ITyYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAS U

N bu6mmoreka [IOK

63 IpUMecHas poBoAUMOcTb. CBoMCTBA Pp—N- 1 ,
nepexoja. [loaynpoBoaHKoBbIE TPUOOPHI hitps://m.edsoo.ru/Tf0cB4ae
DNEKTPUYECKUH TOK B PACTBOPAX U

64 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DNEeKTPUYECKUH TOK B Ta3ax.

65 CamocTOsTeTbHBIM M HECAMOCTOSTEITbHBIN 1 }hStI;I 6SJ'I/I//Ir(r)1Tee§s%cEIrOu/IISfOC8 Aae
pazpsa. Monnus. 1lnazma pS-TM. '
DnekTpuuecKkure mpuOopsl U yCTPOMCTBA U MX

bu6nmoreka [JOK

66 IpakTH4eckoe npuMeHenue. [Ipasuna 1 .

TOXHIKH Ge30MACHOCTH https://m.edsoo.ru/ff0c86fc
KonTponbnas pabora no teme

67 «Qnekrpocraruka. [IocTosHHBIHI 1 1 bubnnoreka [JOK
3JIEKTPUYECKNNA TOK. TOKHM B pa3an4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

68 PesepBHblit ypok. OGo0maronuii ypok mno 1 bubmmoreka [IOK
temaM 10 knacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 4

11 KJTIACC
Ne Tema ypoka KoauuecTBo yacoB Jara JJIeKTPOHHbIE
n/n Bcero Konrpoabnsie IIpakTuueckue  M3y4YeHust  uupoBbie
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padoThbI padoTbI o0pa3oBaTe/bHbIE
pecypcsbl
[TocTostHHBIE MArHUTHI U UX
1 B3auMojieiicTBue. MaruutHoe nosie. Bekrop bubnmoreka [JOK
MarHUTHOW MHAYKIUH. JINHUUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MaruuTtHoe 1ose MpoBOJHHUKA C TOKOM.
2 OmnbIT OpcTena. B33I.)I/IMO§€I>'ICTBI/IC buGmuorexa LIOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue 1 bubnuorexa [JOK
MAarHUTHOTO IIOJII KATYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cuna Amnepa. JlabopatopHas pabora 1 bubnuorexa [JOK
«Uccnenosanue neCcTBUS ITOCTOSHHOI'O https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM»
eliCTBHE MarHUTHOTO TOJIS Ha
5 HHBI/DKymy}oc;I 3apsoKeHHYIo yactuily. Cuma bubmnorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cusl Jlopenia
OnekTpoMarHuTHas UHAyKIus. [lotok
6 BEKTOpa MarHUTHOM MHAYKIuU. DJC
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes
7 JlaGopatopHas pabota «/ccnenosanue 1 bubnnorexka [JOK
SIBJICHHSI DJIEKTPOMAarHUTHOW MHIYKIIUH https://m.edsoo.ru/ff0cal50
NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUH.
8 OJ1C camoMHAYKIIMH. DHEPTUsS MATHUTHOTO bubnuorexa [JOK
ITOJISI KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
noJse
TexHu4eckne ycTpoicTBa U UX MPUMEHEHHE:
9 MMOCTOSTHHBIE MarHUTHI, JIEKTPOMATrHHUTHI,
AJEKTPOJIBUTaTeNb, YCKOPUTETU
AJIEMEHTAPHBIX YaCTHI], UHIYKIIMOHHAS M1€Yb
10 O6o06maromuii ypok «MarHuTHOE ToJIe. bubmuorexa [JOK

DJIeKTpOMarHuTHasE MHIYKITUS»

https://m.edsoo.ru/ffOcab82
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11

12

KontponsHas pabora no Teme «MaruutHoe
noJje. DJIeKTPOMAarHUTHAsT MHIYKLIHS»

CB00OOIHBIE MEXAHUYECKME KOJIEOaHMS.
lapmonndeckue konebanus. Y paBHEHUE
rapMoOHHYeCKHX Kosiebanuit. [IpeBpammenne
SHEPTrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

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

13

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MATBIX KOJIeOaHUu
rpy3a Ha HUTH OT JJIMHBI HUTU U MacChl

rpy3a»

14

Kone6arensupid KoHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJI€OaHUs B UCAIbHOM
K0JIeOAaTeIbHOM KOHTYpE. AHAIOTUS MEXKIY
MEXaHUYECKUMH U IEKTPOMArHUTHBIMU
KOJICOAHUSMU

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPIrHH B UJICATBHOM KOJIeOATEeIIbHOM
KOHTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

17

[IpencraBnenue o 3aTyxXaroMuX KoJeOaHUIX.
BrIHyX/1IeHHBIE MEXaHUYECKHE KOJIeOaHNsI.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMArHUTHbBIE KOJIeOaHMs

ITepemenHbIM TOK. CHHYCOMATBHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HAYEHHE CHJIbI TOKA U HAIIPSDKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IpousBoacTso, nepenada u
noTpedieHue 3JIeKTPUIECKON SHEPTHH

19

YCTpoiCTBO M MPAKTHYECKOE MPUMEHEHHE
ANIEKTPUUECKOTO 3BOHKA, F'€HepaTopa
NEPEMEHHOT0 TOKa, JIMHUU AJIeKTponepeaay

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

20

DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
5eKTpo3Heprun. KynbTypa ucnoiap3oBaHus
JJIEKTPO’HEPIHH B TIOBCEAHEBHON KU3HU

21

Mexann4deckue BOJIHBI, YCJIOBUA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4
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pactpoctpanenus. [lepuon. CkopocTsb
pacIpoCTpaHCHHS U JITTHHA BOJIHBIL.
HonepeqHHe 1 IPOAOJIbHBIC BOJIHBI

29 3Byk. CkopocTb 3ByKa. [ pOMKOCTb 3BYyKa. bubmumoreka [IOK
BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEKTPOMarHUTHbHIE BOJIHBI, UX CBOUCTBA U bubnuoreka [IOK

23 :
ckopocTtb. [lIkana 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/ffOccfe0

o4 [TpuHIMIIBI paOCBSI3U U TEJICBUACHUS.

PasButue cpeacrs cBsa3u. Paguonokanus
bu6mmorexa [IOK

25 KoHntponbnas padora «KojaebaHus U BOJIHBDY https://m.eds00.ru/ff0cc6fs
[TpssmonuHEeHOE pacipocTpaHeHHe CBeTa B

26 OIIIDHOpOHHOfI cpe;; T(l;)qeq}II)BIﬁ MCTOYHUK bubmorera [JOK

https://m.edsoo.ru/ff0cd350
ceera. JIyu ceera
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
27 CBGI’)Fa [Toctpoenue n306 ameEHI/I“B IIJIOCKOM bubmorexa HOK
' P p https://m.edsoo.ru/ff0cd4e0
3epKane
IIpenomnenue ceera. [lonHoe BHyTpEeHHEE
28 0Tp axxeHue. [IpenenbHbIN yroma n}gﬁloro bubmorera [IOK
P - pel yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPa’KEHHUS
JlaGopatopHas pabora «3mepenue bubnnoreka [JOK
29 :
MOKa3aTelisi NPEeJIOMIICHHS] CTEKIIAa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3obpaxeHuil B TMH3E.
30 dopmyna TOTHFI)<OI71 JIUH3bI gBeaneHHe bubmorera [TOK
PMY. ' https://m.edsoo.ru/ffOcddle
JIMH3BI

31 JlaGopartopHas pabota «MccienoBanue
CBOMCTB M300pa’keHUH B JIMH3AX»

Hucnepcus ceeta. CloKHBIN cocTaB 6€710ro

32 cseta. LBer. JlaboparopHnas paboTa
«Halnronenue qucrnepcuu cBeTay
WnTepdepennus creta. udpaxius ceera. bubmuoreka [IOK

33 N :

JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e

35 Onrtrueckre mpuOOphl M YCTPOUCTBA
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YCJI0BUSA UX 0e30I1acHOro MMPUMCHCHUA

I'paHuIIBI IPUMEHUMOCTH KIIACCUYECKOU

bubmuorexa [JOK

36 MexaHuku. [locTynarel cnenuaibHOU TEOPUN https://m.eds00.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmoreka [JOK
37 :
3aMeIeHie BPEMEHH U COKPAIIEHHE JUTHHBI https://m.edsoo.ru/ffOcfa42
DHEprus U UMITYJIbC PEISATUBHUCTCKON
38 ‘IaCTI:/IHBI CB;13byMac£bl C DHEprUeu 1 bubmorexa LIOK
: https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
KonTtponsHas padora «Ontuka. OCHOBBI bubnuoreka [IOK
39 . :
CIIeIIMaIbHON TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [1nanka. DHeprus u bu6mmorexa [IOK
UMITYJIBC (OTOHA https://m.edsoo.ru/ffOcfel6
11 OTtkpeiTHE U HccaenoBanue Gorodddexra. bubnnoreka [JOK
Onbithl A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl Gpororddexra. YpaBHEeHUE
42 3H'HmTeI(/b;”Ha ;mq;)l(bq)oroaq)(}[@)ema «Kpacnas bubmorexa LIOK
) https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdgexra
43 Jasnenune cBera. OnwiTel [1. H. JIeOGenena. bu6mmoreka [JOK
XHUMHUYECKOEe JIEHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE
44 npuMeHeHue: poTolieMenT, HOTOoIaTIHK,
coJTHe4Has OaTapesi, CBETOUO/T
45 Pemenue 3aga4 no reme «JE€MEHTBI bu6mmoreka [IOK
KBAaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
M T .0
46 Pe(;lelegz aTZhl/i (;lc\:/[geofljmo I;If;ém bubmiorexa HOK
poopa P 1. https://m.edsoo.ru/ff0d091a
[ImanerapHast MOJENb aTOMA
bu6mmorexa [IOK
ar Hoctynatsr bopa https://m.edsoo.ru/ff0dOafa
18 neporont atomsc omoro sboms meprn BuGorexe LIOK
peXO N A P P https://m.edsoo.ru/ff0dOafa
Ha Apyroii. Buasr criekTpos
49 BosHoBBIE cBOMCTBA yacTull. BosHbI 1e bubmuorexa [JOK

bpouia. KopnyckynsipHO-BOJTHOBOW

https://m.edsoo.ru/ff0d0ca8
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50

o1

AyaJln3M. CnoHTaHHOE U BBIHYKACHHOC
HN3JTYy4CHUC

OTKpBITHE PAAMOAKTUBHOCTH. OIIBITHI
Pesepdopaa no onpeneneHuto cocrasa
PaJMOAKTHBHOTO M3ITy4ESHUS

CaoucrBa anbda-, 6era-, raMmma-u3ITydeHUsI.
Bnusiaue paanoakTHBHOCTH Ha KHUBbIE
OpPra’Hu3Mbl

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

52

53

OTkppITHE IPOTOHA U HEUTPOHA. V30TOMBI.
Anbda-pacniaa. DNEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacrnaj. ['amma-
U3IIy4YeHUE

DHeprusi CBS3U HYKJIOHOB B sifipe. SliepHbie
peakuuu. SnepHbd peaktop. [Ipodiemsr,
MEPCIEKTUBBI, SKOJIOTUYECKUE ACTIEKThI
AIEPHOU SHEPTETUKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

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

54

55

56

57

OnemeHTapHble YacTUllbl. OTKpbITHE
No3UTpoHa. MeToabl HaOMOICHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHL.
Kpyrnslii cton «@yHaaMeHTalIbHbIE
B3aUMOJICHCTBUs. EAMHCTBO Qusnueckon
KapTUHBI MUPA»

Oranbl pa3BuTHs acTpoHoMuu. [Ipuknaanoe
Y MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMMHU. Buj 3B€31H0r0 Heba.
Co3sBe3nus, sIpKue 3BE3/bl, INTAHETHI, UX
BUAMMOE ABMKeHHE. CoTHeYHas cucTemMa

Comune. ConHeyHas akTUBHOCTE. VICTOUYHUK
sHeprun CoJIHLIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE351 TIIaBHOH ITOCIIEA0BATEIIFHOCTH.
Buyrpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEICTABIICHHS O IPOUCXOKIACHUH U
spomroli COJIHIIA B 3BE3T

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

58

Mineynsid [1yre — Hama ['anakTuxa.
IMonoxxenue u nrxenue CoyHIIA B
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lNanmakruke. 'anaktuku. YepHble ABIPHI B
Apax TaJaKTUK

Bcenennas. Pa3z6eranue ragaktuk. Teopus

59 bonbmoro B3peiBa. PenukroBoe usiydeHue. 1
MeraraiakTuka

60 Hepemenubie mpo0ieMbl aCTPOHOMUU 1

61 KonTtponbHas pabota «1neMeHTHI 1
ACTPOHOMHUU U aCTPOPHUIUKI
O6o06matomuii ypok. Poib ¢pusuku n

62 aCTPOHOMHUH B IKOHOMHYECKOMH, 1

TEXHOJIOTHYECKOM, COITMAJIbHON M 3THYECKON
cdepax AesITebHOCTH YeIIOBEKa

O6o6maromuii ypok. Pois u Mmecto pusuku
63 ¥ aCTPOHOMHUU B COBPEMEHHON HAyYHOM 1
KapTHUHE MHpa

O6o6maromuii ypok. Pons ¢pusndeckoit
64 TeopuH B POPMHUPOBAHHUH MPEICTABICHUH O 1
bu3nyecKoil KapTuHe MUpa

O6o6maromuii ypok. Mecto pusudeckoit
KapTHUHBI MUPA B 001LEM PSSy COBPEMEHHBIX

65 €CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O .
npupojie
66 PesepBHBI ypok. MarHuTHOE 110JIE. 1
ONeKTpOMarHUTHAasE MHIYKLUs
67 PesepBHbIi YPOK. OnTuka. OCHOBBI 1
CHEIMaJIbHOM T€OpUH OTHOCUTEIbHOCTH
68 Pesepnblit ypok. KBanroBas ¢puzuka. 1 bubmuoreka [IOK

DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

https://m.edsoo.ru/ff0d1784
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

10 KJTACC

Kox
nposepsie
MO0
pe3yJbTa
Ta

IIpoBepsiemble nMpeaMeTHBbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMmMbl CpeHero 001ero ooOpa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MpUMEpax poilb U MECTO (UMUK B (OPMHPOBAHUU COBPEMEHHOU
HAay4YHOW KapTHUHBI MUpPa, B Pa3BUTUH COBPEMEHHOW TEXHUKU M TEXHOJIOTHM, B TPAKTUUYECKON
NEATEIbHOCTH 0

10.2

10.3

Y4uuThIBaTh I'paHULBl IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENEe: MaTepuaibHas TOUKa,
UHeplLHalbHas CcUCTeMa OTcY€Ta, aOCOMIOTHO TBEPAOE TENO, WACANbHBIM Tra3; MoJenu
CTPOEHHMsI Ta30B, JKUJIKOCTEH M TBEPABIX TE€J, TOYEUYHBIM JJIEKTPUYECKHM 3apsl — IpHU
peleHnH (pU3NYECKUX 3a/1a4

PacrioznaBate ¢u3nyeckue sBIEHUS (MPOLECCHI) M OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA U JIEKTPOAUHAMMKU:
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE IBUXKEHHE, CBOOOJHOE NaJCHUE TeEl,
JBUKEHHE 110 OKPYXXHOCTH, HHepLus, B3aumojeiictBue Ten; auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOEHUE KUAKOCTEN U TBEPABIX Tell, U3MEHEHUE 00BbEMA TeJl IPU HarpeBaHUU
(oxJlaXx/eHuu), TEMJOBOE  pAaBHOBECHE, HUCHApeHue, KOHJEHCAlus, IUIaBJICHHE,
KPUCTAJUIN3ALMs], KHWIIEHUE, BJIIAJKHOCTh BO3/YyXa, IIOBBIIICHHUE JAABJICHUs Ta3a IMPH €ro
HarpeBaHUM B 3aKpPbITOM COCYJE, CBS3b MEXKIYy IlapaMeTpaMd COCTOSIHUS Trasa B
M30IPOLIECCAX; DIEKTPU3aLHUs TEll, B3AMMOJIEHCTBHE 3apsI0B

10.4

10.5

10.6

OnucelBaTh MEXaHUYECKOE JIBKEHHUE, HCMOJIb3ys (U3MUECKHE BEJIWYUHBL: KOOPAMHATA,
IIyTh, IIEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUJla, UMITYJIbC Tela, KHHETUYEeCKas
SHEprus, MOTEHLUAJIbHAsl SHEPrusi, MeXaHuueckas pabdoTa, MEXaHHMYECKas MOIIHOCTb; MpPH
ONUCAaHUM TPABUIIBHO TPAKTOBAaTh (PU3UYECKUH CMBICT HCHONb3YyEeMbIX BEIMYMH, UX
0003HaYeHHUs] W EAMHULBI, HAXOOUTh (QOPMYJbl, CBS3bIBAIOLIME JAaHHYIO (PU3NYECKYIO
BEIIMYUHY C JPYTUMU BEIMYUHAMU

OnuceiBaTh W3Y4YEHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIIONb3YS
¢u3nyueckue BEIMYUHBI: JAaBJICHUE rasza, TeMIepaTypa, CpeIHss KUHETHYecKas SHEepTHs
XAO0THYECKOTO JBUKEHUS MOJIEKYJI, CPEIHEKBAJPATUUHAsA CKOPOCTb MOJIEKYJI, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEprus, padoTa rasa, K03 GuIueHT M0JIE3HOr0 NeUCTBHS TEMIOBOIO
JIBUTATENs; TPU ONUCAHUM MPaBWIBHO TPAKTOBAaTh (DU3MUECKUH CMBICT HCIHOJIB3YEMBIX
BEJIMYMH, UX OOO3HAUEHUS WU EeAUHHIBI, HAXOAUTh (POPMYJbI, CBS3bIBAIOLIUE JIaHHYIO
(GuU3NYECKYIO0 BEIMYUHY C IPYTUMH BeJIMYMHAM

OnucelBaTh M3y4EHHBIE JJIEKTPUYECKHE CBOWMCTBA BEIIECTBA M DJIEKTPUYECKHE SIBICHMS
(mpotiecchl), UCNONB3Ys (PU3NUECKHE BETMYMHBI: AIEKTPUUECKUHN 3apsij, dJIEKTPUUECKOE MOJIE,
HaNpsDKEHHOCTh 1OJIA, MOTEHLHWAN, Pa3HOCTh MOTEHLUAJIOB; IPU ONMCAHWU IIPABHIBHO
TPAKTOBAThH (1)PI31/I‘-I€CKI/II71 CMBICJI HCIIOJB3YEMBIX BCIWYWH, HX o0o3HaYeHusT U CAWHUIIBI,
yKa3plBaTh (OPMYJBI, CBS3BIBAIOLINE JaHHYIO (U3MUECKYI0 BEIHMYMHY C JPYTHMMHU
BEJIMUYNHAMH

10.7

aHaM3UpPOBaTh (PU3MUYECKHe NPOIEeCcChl U SIBICHHS, HUCMONb3YysS (PU3MUECKHUE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3axonsl HpioToHa, 3aK0H coxpaHeHUs
MEXAHUUYECKON HHEPruM, 3aKOH COXpPAaHEHWS HWMIYJIbCa, NPHUHLMII CYNEPIO3HULHUN CHJI,
IOPUHIUI PaBHOINPABHUS MHEPLUANBHBIX CHCTEM OTCYETA; MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPUI0 CTPOEHHUS BEILECTBA, IAa30BbIE 3AaKOHBI, CBSA3b CPEAHEM KUHETHMYECKOM HSHEPruu
TEIJIOBOTO  JIBMOKCHUSI MOJIGKYJ C  aOCOJIOTHOM  TeMIlepaTypoil, TepBBIA  3aKOH




TEPMOJMHAMMKH; 3aKOH COXPAHEHMs JJIEKTPUYECKOro 3apsizia, 3akoH KynoHna; mpu 3ToM
pas3InyaTh CIOBECHYIO (GOPMYIMPOBKY 3aKOHA, €F0 MAaTEMATUYECKOE BBIPAKEHHE U YCIOBUS
(rpaHuIBl, 006JACTH) TPUMEHUMOCTH

10.8

10.9

10.10

10.11

OOBACHATH OCHOBHBIC NMPHHLMUIIBI ACHCTBHUS MAIlIWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3InyaTh yCIOBUSA MX O€30IaCHOTO MCIIOJIb30BaHMS B IOBCEAHEBHOM KU3HU

BBINONHATE SKCIEPUMEHTHI IO HCCIEOBAHUIO (DU3MYECKHX SIBICHUH W MPOLECCOB C
UCTIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHIi; MPH 3TOM (OPMYIUpPOBATH MPOOIEMy
(3amauy) U TUMOTE3y Y4eOHOTro HKCIEPHUMEHTAa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUsl, TPOBOAMUTH ONBIT U (POPMYITHPOBATH BHIBOIBI

Ocy1ecTBISTh NPSIMbIE U KOCBEHHbIE NU3MEPEHUS (PU3NYECKUX BEJIUYUH; IPU 3TOM BBIOUPAThH
ONTUMANBHBIA COCOO W3MEPEHHsT U HCIOJIb30BaTh W3BECTHBIE METOIBl  OLECHKH
MOTPEIIHOCTEN U3MEPEHU I

HccnenoBaTh 3aBUCUMOCTH MEXIY (U3UUYECKUMHU BEIMUYMHAMU C UCIIOJIB30BAaHUEM IPSMBIX
U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHUPOBATH PE3yJbTaThl MOJTYy4YCHHOH
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BUAE Tabmul U IpaduKoB, JeNaTh BHIBOJbI I10
pe3yapTaTaM UCCIIEeI0BAHUS

10.12

Cobmromate mpaBmia 0€30MIaCHOTO TpyAa TMPH MPOBEACHUU WCCIEAOBAHMA B pPaMKax
yu4eOHOr0 SKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM UM TMPOEKTHOW JAESITeIbHOCTH C
UCTIOJIF30BAaHUEM M3MEPHUTENBHBIX YCTPOMCTB U JJAOOPAaTOPHOTO 000PYAOBAHUS

10.13

10.14

10.15

Pemate pacuérHple 3a1aun ¢ SBHO 33aHHOM (PM3UYECKON MOJIENbBIO, UCIIONB3Ys (hU3HYecKue
3aKOHB! U IPUHIMIIBI; HA OCHOBE aHaJM3a YCJIOBHUS 3aJauyd BbIOMpPATh (PU3NYECKYIO0 MOJEIIb,
BBIJICIIATh (PU3MUYECKUE BEMYUHBI M (POPMYIIBI, HEOOXOIUMBIE Uil €€ PEeIICHHs, TPOBOJNUTH
pacy€Thl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOI'O 3HaU€HUs (PU3HMUECKON BETMUMHBI

Pemate kadecTBEHHBIC 3aga4u: BBICTpaWBATb JIOTMYCCKH HCEIPOTUBOPCUUBYIO ULCIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3dKOHbI, 3dKOHOMEPHOCTHU U (1)I/IBI/I‘IGCKI/I6 SIBJICHHUA

Hcnonb30BaTh MpU pelIeHUH Y4eOHBIX 3a/lay COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIpETAllMM M IPEICTaBICHHUs] y4eOHOW M HAay4HO-
HOMYJASPHOM MHpOpMalLMK, TOJYYEHHOH M3 pPAa3IMYHbIX HMCTOYHUKOB, KPUTHUECKH
AHAIM3UPOBATH MOJTYyYaeMyl0 HH(OPMALIHIO

10.16

10.17

[IpuBoinTh mpuMEpHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOT UM
Hcnonb30BaTh TeOpeTHUECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHON >KU3HU AJIs1 0OecreueHus
Oe3omacHOCTH MNpu oOpalleHuu ¢ npudopaMH U TEXHUYECKUMHU YCTPOMCTBAMHM, JUIS
COXpaHEHMsI 3]I0pOBbsi U COOJIOACHUS HOPM HKOJOTMUECKOTO MOBEJICHMS B OKpYXKarolein
cpene

10.18

Paborath B rpymnme ¢ BBITTOTHEHUEM PAa3IUYHBIX COLUAIBHBIX POJIEH, MIIAHUPOBATH PadOTy
TPYIIBI, PAlMOHAIBHO pacHpeeisaTh OOS3aHHOCTH U IUIAHMPOBATH MACSITENBHOCTH B
HECTAHJIAPTHBIX CUTYyallUsiX, aJl€KBATHO OIEHMBATh BKJIAJ KaXXIOTO W3 YYACTHUKOB TPYIIIIbI
B PEIICHHE paccMaTpUBaeMOi POOIeMbl

11 KUIACC

Kox
nposepse
MOI'0
pe3yJbTa
Ta

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHO 00pa30BaTe/IbHOM
NMPOorpaMMbl CpeaHero 00uero 00pa3oBaHus

111

JleMOHCTpHpOBaTh Ha MpUMeEpax poilb U MECTO (U3UKUM B (OPMHPOBAHUU COBPEMEHHOMU
Hay4YHOU KapTUHBI MUpPA, B Pa3BUTUHA COBPEMEHHOW TEXHUKU U TEXHOJOTUMH, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIIO/IEH, LIETTOCTHOCTh U €IMHCTBO (PM3NYECKOM KApTUHBI MUPA




11.2

YuuThIBaTh TpaHUIBl MPUMEHEHUS W3YyYCHHBIX (DHU3UYECKHX MOJENel: TOYCHHBII
JNICKTPUYCSCKUN 3apsj, siiepHas MOJIelb aToMa, HYKJIIOHHAs MOJIelb aTOMHOTO sjpa IpH
pereHnr GU3NIECKUX 3a/1a4

11.3

Pacno3naBare (usnyeckue sBieHUs (Mpouecchl) M OOBICHATH MX Ha OCHOBE 3aKOHOB
JJIEKTPOJUHAMUKN M KBAHTOBOW (DU3UKHU: 3JIEKTPUYECKas MPOBOAUMOCTh, TEIJIOBOE,
CBCTOBOC, XUMHNYECCKOC, MarHuTHOC [[eﬁCTBHSI TOKa, BSaHMOﬂeﬁCTBHC MAarHuToB,
JJIEKTPOMArHUTHAS WHIYKIHUS, ICHCTBUE MArHUTHOTO TOJIi HAa TMPOBOJHHK C TOKOM M
JOBWDKYIIMICS — 3apsil, 9JIEKTPOMAarHWTHbIE KOJeOaHWs W BOJIHBL, MPSMOJIUHEHHOE
pacnpocTpaHeHHE CBeTa, OTPAXKCHUE, MpPEIOMICHHUE, HHTephepeHuus, audpaxkius u
MOJISIPU3aIUs CBETa, TUCTIEpCUs CBeTa, poTodniekTpudeckuii ahdext (poroaddexr), cBeToBoe
JIaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOr0 CIEKTpa aToMa BOJOpPOJA, ECTCCTBEHHAs U
HCKYCCTBCHHAA PaJUOAKTHBHOCTDb

11.4

115

OnuceiBaTh M3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC, ONTHUYECKUE,
IEKTPUYECKYIO IPOBOAMMOCTh PA3JIMYHBIX CpeJ) M  JAJIEKTPOMArHUTHBIE  SIBJICHUS
(mpouecchbl), UCHONB3YS (U3MUECKHE BEIUYMHBI: DSIEKTPUYECKHH 3apsl, cujla TOKa,
AIIEKTPUYECKOE HANPSKEHUE, AIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh NoTeHuuanos, 3/1C,
paboTa TOKa, MHAYKIMS MAarHUTHOTO Mouis, cuia Ammepa, cuna JlopeHla, WHAYKTUBHOCTh
KATYILKH, YHEPrUsl JEKTPUUYECKOT0 U MArHUTHOTO IOJIEH, NEPHOJ U 4acToTa KojeOaHuM B
KoJIe0aTeIbHOM KOHTYpE, 3apsi/i U ChJjla TOKA B MPOIIECCEe TAPMOHHUECKHUX AJIEKTPOMATrHUTHBIX
KoyieOaHnH, (OKYCHOE PAcCCTOSHHE W ONTHUYECKas CWJIA JIMH3BI; TPU OMMCAHWU TPAaBUIBHO
TPaKTOBaTh (DU3MUECKUN CMBICI HUCIOIb3YEMBIX BEIUYHMH, X O0O3HAUEHUS W EAMHMIIbI;
yKa3biBaTh (DOPMYJIBI, CBSI3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIWYHHY C JPYTUMHU
BEJIMYMHAMU

OnuceiBaTh M3y4YEHHbIE KBAaHTOBBIC SIBJIEHUS M IPOLECCHI, HCHOJb3YS (PU3UUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs U
UMIyiabC (OTOHA, Mepuoj MoJypacnaja, SHEpPrus CBSA3M aTOMHBIX sJep; HNpHU ONMCAHUU
NpPaBUJIbLHO TPAKTOBAaTh (PU3MYECKHI CMBICI HCIONb3YEMBIX BEJIWYUH, UX O0O3HAYEHHUS U
€MHHULIbI; YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU, BBIUUCIIATh 3HaUE€HUE (PU3NUECKON BEIMUNHBI

11.6

AHanu3upoBarh (QU3NYECKHE MPOLECChl M SBIEHUS, HCHONB3YS (PU3MYECKHE 3aKOHbI U
OpUHUMINBEL 3akoH Owma, 3aKOHBI TIOCJIENOBAaTENIBHOIO M MAapajuIeIbHOIO COEAMHEHMS
IIPOBOJHHUKOB, 3aKkoH /[[xoyns — JleHma, 3aKkOH JJEKTPOMAarHUTHOM WHAYKIHMH, 3aKOH
IPSIMOJIMHEMHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPA)KEHUS CBETA, 3aKOHBI ITPEJIOMIICHUS
cBeTa, ypaBHeHue OifHIITeNHHa I (oTodddekra, 3aKOH COXpaHEHUS DSHEPruH, 3aKOH
COXpAHEHUsl MMIIYJIbCa, 3aKOH COXPAaHEHHs JIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOTO YMcia, MOCTyNaThl bopa, 3aK0H paAMoaKTUBHOTO paciaja; Ipu 3TOM pa3inyaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKEHUE U YCIOBUS (TPAHULIBI,
00J1acTH) MPUMEHUMOCTH

11.7
11.8

OnpenensaTh HanpaBjieHHUE BEKTOPAa MHAYKIUN MarHUTHOTO MOJIsI IPOBOJHUKA C TOKOM, CHUJIBI
Awmrniepa u cuibl JIopeHna

Ctpouth U onuchIBaTh U300paKEHUE, CO3/IaBAEMOE MJIOCKUM 3€pKaJIOM, TOHKOM JIMH301

11.9

11.10

11.11

BrimmonsaTe OKCIICPUMCHTBI II0 HCCICOAOBAHUIO (i)I/ISI/I‘-IeCKI/IX SIBJIEHUA U mponeccoB ¢C
UCIIONIb30BaHUEM TPSMBIX U KOCBEHHBIX M3MEpPEHUH; Mpu 3TOM (QOpMYyITUPOBATH MpodIeMy
(3ama4y) W TUIMOTE3y Y4eOHOTO JKCIMEpPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000py/I0BaHus1, IPOBOJUTH OTBIT B (POPMYITHPOBATH BHIBOJIBI

OcCyIIecTBISTh NPSIMBIE U KOCBEHHBIE N3MEPEHUS PU3NIECKUX BEIUYUH; TIPU 3TOM BHEIOUPAThH
ONTUMAIBHBIA  CIOCOO W3MEPEHHMs] W  HWCIONb30BaTh HW3BECTHBIE METOABI  OICHKH
MOIPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH (PM3WYECKUX BEIUYMH C HCIOJIH30BAHUEM NPSMBIX H3MEPEHMIA;
IIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (MKCHPOBATH PE3yJIbTAaThl MOIYYEHHONW 3aBUCHMOCTH
¢u3nueckux BEIMYUH B BHJE TaOmUI W rpaduKoOB, JenaTh BBIBOABI 10 pe3yibTaTam
WCCIIEI0BAHMS




11.12

CobmonaTe mpaBuiIa O€30MAaCHOTO TpyJda IPU MPOBEICHUU HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEpHUMEHTa, y4eOHO-HCCIENIOBATENbCKOM M IPOEKTHOW JESTEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOHCTB U 1a00paTOPHOTO 000PYAOBAHUS

11.13

11.14

11.15

Pemate pacuérHble 3a7aun ¢ SBHO 33JJaHHOM (PM3NYECKON MOJIENbIO, HCIIONB3Ys (hU3UUYECKHe
3aKOHB! U IPUHIMIIBI; HA OCHOBE aHAJIM3a YCJIOBHUS 3aJa4d BbIOMpPATh (U3NYECKYIO MOJEIIb,
BBIJICJIATh (PU3MUYECKUE BETUYUHBI M (POPMYIIBI, HEOOXOIUMBIE Ui €€ PEelICHHs, TPOBOANUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAU€HUs! (PU3UUECKOM BETMUMHBI

Pemrate kadecTBEHHBIE 3ala4i: BBICTpauBaTh JIOTHYCCKHU HCHOPOTUBOPCUYHUBYIO MLCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (1)I/ISI/I‘ICCKI/IC SABJICHUA

Hcnonp30BaTh NMpU pelieHUH y4eOHBIX 3a7jad COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOJIOTUU
JUI TIOMCKA, CTPYKTYPHUPOBAHMS, WHTEPIpPETAIMM M TPEACTaBICHUS y4eOHOM M HaydHO-
HNOMYJSIpHOM  MH(OpPMAlMK, TOJYYEHHOM W3 PA3IUYHBIX HCTOYHUKOB; KPUTHYECKH
aHAJTM3UPOBATh MOJTy4aeMyro HH(pOpMAITHIO

11.16

11.17

OOBSICHATH TPUHIMIIBI JEHCTBUS MAalluH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3nuyarb
yCIIOBHS UX 0€30M1aCHOT0 MCII0JIb30BaHMsI B TIOBCEJHEBHOM KU3HU

[TpuBoauTH MpUMEpPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA

11.18

11.19

Hcnonws3oBath TeopeTHUecKue 3HaHUS 10 (GU3HKE B TTOBCEAHEBHOM JKU3HU JJI 00€CTICUCHUS
0e3omacHOCTH mpu oOpalieHud ¢ npudopaMd U TEXHHUYECKUMHU YCTPOMCTBAMHM, JIs
COXPAHCHHS 3JI0POBbS U COOJIFOJICHUS HOPM JKOJOTHYCCKOTO IOBEACHHUS B OKPYXKAIOIICH
cpene

PaGotare B rpyrie ¢ BBIIOJHEHHEM DPa3IMUHBIX COLMAIBHBIX POJICH, TUIAHUPOBATH PAOOTY
TPYIIbI, PalMOHANBHO paclpeleNnsaTh OO0sM3aHHOCTH U IUIAHUPOBaTh JESTENbHOCTH B
HECTAH/IAPTHBIX CUTYaIMsX, aJI€KBATHO OIEHUBATH BKJIAJl KaXKJIOTO M3 YYACTHUKOB TPYIIIHI B
pelleHre paccMaTpuBaeMon IpoOIeMbl

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

Kon
pa3iena

2.1

Kon
l'lpOBepﬂeMOFO HpOBepﬂeMble AJIEMEHTbI couepmaﬂuﬂ
JJIEMEHTA

OU3NKA 1 METOAbBI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. HaydHble METOABI MTO3HAHUS OKPY>KAIOIIETO
11 mupa. Ponp skcnepuMeHTa M TEOPUM B IPOLIECCE TO3HAHUSA IPHUPOABL.
DKCHepuMeHT B (pU3UKe

MonenupoBanue pU3NUECKUX SABICHUNA U mporeccoB. HayuHble runoTessl.
®dusnyeckre 3aKOHbI U TEOpPUM. ['paHHIIBI MPUMEHUMOCTU (UINYECKUX
1.2 3akoHOB. [IpuHuun coorBercTBus. Posb 1 MecTo ¢pu3uKu B pOpMUPOBAHUH
COBPEMEHHON HAay4YHOW KapTUHBI MHpA, B IPAKTUYECKOW JESITEIBHOCTU
monei
MEXAHUKA
###HPartH#KMUIHEMATUKA

Mexaandeckoe JABHXKCHUC. OTHOCUTEILHOCTh MEXaHHUIECKOTO JABUXXCHUA.

211 ..
Cucrema orcuéra. Tpaekropus

[Tepememnienue, CKOpOCTh (CpeHsSs CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
212 YCKOPEHHE MAaTEepUAIbHOM TOYKHM, HX IMPOEKIHUH HA OCH CHCTEMBI
koopauHat. Ciio’keHue NepeMEIIeHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJNMHEHHOE ABWXeHHe. I'paduxu
2.1.3 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS, NMyTH U TepeMeIIcHuUs
MaTepUaibHOW TOUKHU OT BpEMEHU




2.2

2.3

214

CBoOonHOe majeHune. Y cKkopeHrne cBOOOHOTO NaIeHus

KpuBonuneiiHoe naBuxeHue. PaBHOMEpHOE JABMKEHHE MaTepHabHOMN

2.15 TOYKH IO OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHasi ckopocTh. [lepron u
yactora. LleHTpocTpeMuTenbHOE YCKOPEHHE

216 TexHuuyeckue ycTpoWCTBaA: CIUIOMETp, JBUKEHUE CHAPSAIOB, LICTIHBIE U
pEeMEeHHBIE Tepeiadun
[TpakTuyeckue paboTel. I3MepeHrne MrHOBeHHOH ckopocTH. VccienoBanue
COOTHOILIEHUS MEX]y IyTSAMH, IPOIICHHBIMH TEJIOM 3a MOCJe10BaTeNIbHbIE

217 paBHBIE TMPOMEXYTKH BpPEMEHHM NPU PABHOYCKOPEHHOM JIBIDKEHHU C
HAYaJIbHOM CKOpPOCTHIO, paBHOU Hymt0. M3ydyeHue NBHKEHHUS IIapuKa B
BS3KOW  JKHMIKOCTH.  VI3ydeHuwe  JABIDKEHHsS  Tena,  OpOIICHHOTO
TOPU30HTAJILHO

#HPart## INHAMUKA

291 [Ipuniun  otHocutenbHOCTH  ['anmunesa. IlepBolid  3akoH  HeroToHa.
NuepumnanbHble CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiu cui
Bropoii 3akoH HprooTOHa Mg MarepuanbHOM TOYKM B HHEPLUAIBHOU

2.2.3 cucrteme orcuéra (MCO). Tperuii 3akoH HproToHa 1isi MaTepuaIbHBIX
TOUYEK

204 3akon BcemupHOro tsrotenus. Cuna Tsokectu. IlepBas kKocmuueckas
cKopocTb. Bec tena

2.25 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHHUs CKOJBKEHUS W CUJIa TPEHUS

2.2.6 nokosi. Koadduument tpenus. Cuna conpoTHBICHUS TP JIBUKCHUH TEla B
KHUJIKOCTH WJIH Ta3e

2.2.7 [ToctynarenpHO€e U BpaliaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tea

208 MOMEHT cuJIBl OTHOCHUTEIFHO OCH BpamieHus. llmedo cuibl. YcmoBus
paBHOBecusl TBEpaoro Tena B MCO

299 TexHUYecKkne yCTPOMCTBA: MOMIIMITHUKH, JBHKCHHE HCKYCCTBEHHBIX
CIIyTHUKOB
[Tpaktnyeckue paboTbl. M3ydueHue MABMKEHHS Opycka IO HAKJIOHHOM
TUTOCKOCTH TIOZ JIEHICTBHEM HECKOJIBKUX CHII. McciemoBaHne 3aBUCUMOCTH

2.2.10 CHJI YIIPYTOCTH, BOSHHMKAIOIUX B Ae(hOpMUpPYEMOIl MPYKUHE U PE3UHOBOM
oOpa3ue, oT BenuuuHbl uX jAedopmanuu. MccrnenoBaHue ycinoBUi
paBHOBECHsI TBEPJIOTO TeNa, UMEIOLIET0 OCh BpaIlleHUs

###Par###3AKOHbI COXPAHEHIMA B MEXAHUKE

231 HMnynsc MaTepuaibHON TOYKH, CUCTEMBl MaTePUAIBHBIX TOoUYeK. MMImymbe
CHJIBI ¥ I3MEHEHHE MMITYJIbCA Tea

2.3.2 3akoH coxpaHenust ummnyibca B UCO. PeakTuBHOE JIBH)KEHUE

2.3.3 Pabora cuibt

234 MOIIHOCTE CUIBI

235 Kunetnueckast sHeprusi MaTepuaibHOW TOYKU. TeopemMa O KMHETHYECKOH
SHEPTUU
[TorenmansHast SHEPTHUSL. [TorenumanpHas SHEPTUS YIpyTo

2.3.6 nedhopMUPOBaHHON MpyKWHBL. [loTeHIManpHas HHEprusi Tena BOIU3M
MMOBEPXHOCTU 3EMITH
[loreHunanbHble YW HEMOTEHUMANbHblE  cuibl.  CBs3b  pabOTHI

2.3.7 HEMOTCHIUAIBHBIX CHJI ¢ MU3MEHEHHEM MEXaHWYECKOH SHEPIUU CUCTEMBI

TeJl. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUU




2.3.8

Yipyrue u Heynpyrue CTOJKHOBEHUS

2.3.9

2.3.10

TexHudeckue yCTpoUCTBa: IBUKEHHUE PAKET, BOJOMET, KOIEp, PYKUHHBIN
IIUCTOJIET
[TpakTuyeckue paboThl. M3yueHune CBS3U CKOPOCTEH TeN MpU HEYHPYrom

ynape. VccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOil
SHEpPruu Tena

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
#Hi#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETHYECKOU Teopuu. bpoyHOBCKOE
3.1.1 newkenne. uddysus. Xapakrep ABUKEHUS U B3aMMOJICHCTBHS YaCTHIL
BELIECTBA
319 MOE[GJII/I CTPOEHUS Ta30B, KUJIKOCTEH I/Iu TBEPABIX TeI W OOBSCHEHUE
CBOICTB BellleCTBa HA OCHOBE 3TUX MOJeNei
3.1.3 Macca monekyn. KonuuectBo Bemecta. [locrossHHas ABoraapo
314 TermmoBoe paBHoBecue. TemnepaTtypa u e€ usmepenue. Illkana remneparyp
Lenbcus
31 315 Monenb WJICAIbHOTO  rasa. OcHOBHOE ypaBHEHHE MOJEKYJISAPHO-
KUHETHYECKOW TEOPHUHU HICATHHOTO Ta3a
316 AOcomoTHas Temmeparypa Kak Mepa cpelHed KHHETUYECKOW BSHEepruu
TEIUJIOBOTO JABIMKeHHUA yactull ra3a. [llkana remneparyp KenbBuna
3.1.7 VYpaBuenue Kianeiipona — MenneneeBa. 3akoH JlanbroHa
318 ['azoBble 3akoHbl. WM3ompoliecchl B HIEANbHOM Tra3e C MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA: M30TEPMa, H30X0pa, n300apa
3.1.9 TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp
[TpakTuyeckue pabotel. Vi3MepeHne mMacchl BO3ayxa B KJIACCHOM KOMHATE.
3.1.10 HccnenoBanne  3aBUCUMOCTH ~ MEXKIy  HapaMeTpaMH  COCTOSHHS
pa3pexeHHOro rasa
OCHOBbI TEPMOJAMHAMUKHU
321 Tepmoannamuueckasi cucreMa. BHYTpeHHSIsI DHEpTrHsl TEPMOAMHAMHYECKOM
CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUS
329 KomngectBo TemnoTel u paboTta. BHyTpeHHsIsI 2HEprusi OJXHOATOMHOTO
U/IeaIbHOTO ra3a
Buasl Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKLUS, H3JIy4EHHE.
3.2.3 TemnoémMkocTs Tena. YaenpHas TEIUIOEMKOCTh BellecTBa. Pacdér
KOJIMYECTBA TEIUIOTHI P TEIUIoNepeaayde
IlepBbiii  3axkoH TepMoaMHamMuKH. lIpumeHeHwe mepBOro  3akoHa
39 3.24 TEPMOJMHAMMKH K H3omporeccaM. ['padudeckas uHTeprperanust padoTsl
raza
TemoBble  MamuHbl.  [IpUHIMIIBI  AEHCTBHS  TEIJIOBBIX  MAIlIMH.
305 [IpeoOpazoBanus dJHEpruM B TEIJIOBBIX MammHax. KoaddunueHt
nosiesnoro naevictBus (nanee — KIIJI) TterumoBoi mammasel. [{ukn Kapro u
ero KIIJI
326 Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTh MpoIeccoB B MPHUPOJIE.
TemnoBble qBUTATENN. DKOJOTHUECKUE MMPOOIEMBI TETLIOIHEPTETUKA
327 TexHU4YecKrne YCTpPOWCTBA: JIBUTATENh BHYTPEHHErO CTOpaHHs, OBITOBON
XOJIOTWIIBHUK, KOHTUITHOHEP
3.2.8 [TpakTuyeckue paboTel. M3mepenue yenbHOM TemIoéMKOCTH
33 ###Par#H# AT PEI’ ATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE [TEPEXO/IbI

3.3.1

[TapooOpa3zoBanne u KoHAeHcanwms. VcmapeHue W KureHue. Y aenbHas




TEIJIOTa TapooO0pa3oBaHUs. 3aBHUCHMOCTh TEMIIEPATypbl KHIIEHUS OT
JaBJICHUS

3.3.2 AOcCoNIOTHAs 1 OTHOCUTEIbHAS BIAXXHOCTH BO3yXa. HackImeHHbIH map
333 TBépmoe temo. Kpucrammuueckue u amopdHble Telna. AHU3OTPOMHS
cBoiicTB kpucTamioB. JKunkue kpucramisl. COBpeMeHHbIE MaTepUAIIbI
334 [InaBieHne W  KpuUCTAIM3aUus. YJAeNnbHas TEIUIOTa  IUIaBJICHUS.
CyO6numarnus
3.35 YpaBHeHHUE TEIIOBOrO OajaHca
TexHUYECKHE YCTPOMCTBA: TUTPOMETP H TICUXPOMETP, KaJOpUMETP,
3.3.6 TEXHOJIOTUM TIOJIyY€HHUS COBPEMEHHBIX MaTepuaioB, B TOM YHCIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUHU
3.3.7 [TpakTuyeckue padoThl. M3MepeHne BIa)kHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
##HPart#H# O JIEKTPOCTATUKA
41.1 OnexTpuzanys Tea. DJIeKTpudecKui 3apsia. [[Ba Buaa 3MeKTpHUECKHUX 3apsiIoB
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TOTYIIPOBOIHUKU
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
4.1.4 B3zaumopeiictBue 3apsaaoB. 3akoH Kynona
415 DJeKTpUUYECKoe MoJe. Hal‘Ipﬂ)K"éHHOCTB anekTpudeckoro mods. [IpuHimn
cynepno3uiuy. JIMHuM HanPsHKEHHOCTH IEKTPUYECKOTO OIS
1 4116 PabGora cun oanekrtpocratmueckoro mons. [lorenmman.  PasHocTh
- MTOTCHIINAJIOB
417 [TpoBOAHWKN © AMAICKTPUKH B TIOCTOSHHOM JJIGKTPUYCCKOM TIOJIE.
Jusnekrpudeckasi pOHUIIAEMOCTb
418 DNeKTPOEMKOCTD. Konpnencarop. DAEKTPOEMKOCTD MJIOCKOTO
KOHJICHCATOpa. DHEPTHs 3apsHKCHHOTO KOHJICHCATOpa
TexHuueckue YCTPOMCTBA: BIIEKTPOCKOTI, 3JIEKTPOMETP,
419 AIIEKTPOCTATUYECKAS 3aIuTa, 3a3eMIIeHHE ANEKTPOIPUOOpPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN TPUHTED
4.1.10 [IpakTuueckue pabotsl. I3MepeHne 31eKTpoEMKOCTH KOHEHCATOpa
##Par##H#ITOCTOSTHHBIN DJIEKTPUUECKHH TOK. TOKHM B PA3JIMUHBIX CPEJIAX
421 VYcaoBus CymecTBOBaHUS MOCTOSHHOTO JEKTPHUECKOTO ToKa. McTouHuKN
toka. Cua Toka. [TocTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ju1s yyacTka Lenu
4.2.3 DJNIEKTPUIECKOe COMTPOTUBIICHHE. Y ICIbHOE CONTPOTHUBIICHHE BENIECTBA
4.2.4 [TocnenoBarenpHOE, MapaLIeIbHOS, CMEIIAHHOE COSTMHEHNE TIPOBOTHUKOB
4.2.5 Pabora anekrpuyeckoro Toka. 3akoH Jxoyns — JleHna
42.6 MOIIHOCTB 3JIEKTPUUYECKOTO TOKA
4.2 anekTpoaBrkymas cuna (manee — 3/1C) u BHYTpeHHEE CONMPOTHUBIICHUE
4.2.7 WCTOYHHMKA TOKa. 3akoH OMa 1jisi TMONMHOW (3aMKHYTOM) 3JIEKTPUUYECKOU
nenu. Koporkoe 3ambikanue
4128 DNeKTpOHHAs  MPOBOJUMOCTH  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
COIPOTHBIICHUS METAIIOB OT TeMIiteparypbl. CBepXIpPOBOIUMOCTh
4.2.9 DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB
[TonynpoBonuuku.  CoOCTBEHHas W NpUMECHass  MPOBOJKUMOCTb
4.2.10 noxynpoBogHukoB. CBoiicTBa p-n  mnepexoaa. IlomynpoBogHUKOBBIE
puOOpbI
4211 DJIEKTPUUECKUI TOK B 3JIEKTPOJIUTAX. DIEKTPOJUTUUYECKAST TUCCOIMAIIHSI.




DnexTpoaus

OneKkTpuueckuil Tok B razax. CaMOCTOSTENbHBIA W HECAMOCTOSATENbHBIN

4.2.12
paspsan. Pa3nuuHble THIBI cCaMOCTOSITENbHOTO paspsina. Monnus. [Inasma
TexHuueckue yCcTpONCTBA: aMIEpPMETpP, BOJIBTMETP, PEOCTaT, MCTOUHUKHU
4213 TOKa,  JJEKTpOHarpeBaTelbHble  MPUOOPBI,  AJNEKTPOOCBETUTEIIbHBIE

MpUOOPBI, TEPMOMETP CONPOTHUBIICHHS, BAKYyMHBIN IHOJ, TEPMUCTOPHI U

(bOoTOPE3UCTOPHI, OTYIPOBOJHUKOBBIN U0/, TaTbBaHUKA

[TpakTueckue paboThl. M3yueHue cMemanHoro CoeIMHEHNs PE3UCTOPOB.
4.2.14 N3mepenne DJIC uCTOYHUKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmroienue snekrpoinuza

11 KJIACC
Kon Kon
pasiena nposepsieMor IIpoBepsieMble 3JIeMEeHTBI COIEPKAHUSA
0 3JIeMeHTa
4 OJIEKTPOAMMHAMUKA
###Part##MATHUTHOE I1OJIE. DJIEKTPOMAI'HUTHAA MHAYKIMA
43.1 [TocTtosinHbIe MarHUTHI. B3anMoelicTBHE MOCTOSSHHBIX MAarHUTOB
MaruauTHOe nosne. Bektop MarHuTHOM MHAYKIMKU. [[pUHIMIT cyneprio3uuuu.
43.2 JIuHum MarHuTHOM MHAYKUMH. KapTuHA TMHUN MarHUTHOW MHAYKLIHMH TOJIS
MOCTOSTHHBIX MarHUTOB
MarauTHOE 1oJie MPOBOAHUKA C TOKOM. KapTuHa JWMHHI MONS JJIMHHOIO
4.3.3 MPSIMOTO TPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C
TokoM. OnbIT DpcTrena. BzanmozeicTBre NpoBOJHUKOB C TOKOM
4.3.4 Cuiia Amriepa, €€ MOJIyJIb M HallpaBJICHHE
435 Cuna Jlopenma, e€ Monayib W HampaBieHue. J[BUKeHHE 3apsHKEeHHOU
YaCTUIIBI B OJJHOPOJITHOM MarHUTHOM monie. Pabota cumnsl JlopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON MHAYKIIMU
4.3 4.3.7 [ToTok BeKTOpa MAarHUTHOM WHIYKIIMH
4.3.8 OJ1C unaykuuu. 3aKOH IEKTPOMarHUTHON MHAYKIMK Dapajaest
439 BuxpeBoe »snexrpuyeckoe mone. IJIC HMHAYKIMH B TPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM I10JIE
4.3.10 [IpaBusno Jlenna
4311 NunykTtuBHOCTD. SIBNeHne camounaykuuu. 3J[C caMOMHAYKIIMHT
4.3.12 OHeprus MarHUTHOT'O TOJIS1 KATYIIKH C TOKOM
4.3.13 DeKTpOMarHUTHOE 1oJie
4314 TexHudeckne  yCTPOWMCTBA: TIOCTOSHHBIE  MarHUTHI,  DJEKTPOMArHWTHI,
ANEKTPOJBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHLI, UHIYKIIMOHHAS NI€Yb
[IpakTuueckue paboThl. V3yueHHe MAarHUTHOTO TOJS KATYIIKU C TOKOM.
4.3.15 HccnenoBanne neWCTBUS NOCTOSHHOIO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue siBneHUs 371€KTPOMAarHUTHOM MHIYKIIUU
5 KOJIEBAHUA 1 BOJIHBI
##HPartt#MEX AHUYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
511 KonebarenpHast cucrema. CpoOoanbie Konebanms. [apMoHuueckue
51 kosnebanus. [lepuon, yacrota, ammutyaa u ¢asza konedbanui
5.12 [IpyxuHHBIA MasTHUK. MaTeMaTUYECKUN MAasATHUK
513 YpaBHeHHE rapMOHUYECKUX Konebanuil. KunemMaTuieckoe U JUHAMHYECKOE

OITHCaHKE KO0JIe0aTEILHOTO JABHKCHU A




5.2

5.3

[IpeBpamienue SHEpruM MpH TapMOHMYECKHX KosieOaHusx. CBs3b

5.14 aMIUTUTY/IbI KOJIEOAHUM UCXOHOW BETMYMHBI C aMIUTUTYIaMH KoJieOaHu e
CKOPOCTH B YCKOPEHUSI
Konebarenpubiii koHTYyp. CBOOOJHBIC JJIEKTPOMATHUTHBIC KOJEOAHUS B

5.1.5 UJeabHOM KO0JIe0aTeIbHOM KOHTYpe. AHAIOTHs MEXIYy MEXaHHYEeCKUMU U
ANEKTPOMArHUTHBIMH KoseOanusiMu. @opmymna Tomcona

5.1.6 3aK0H COXpaHEHUs YHEPTUU B UJI€ATLHOM KOJIe0aTeIbHOM KOHTYpE

517 Boinyxxaennsie Mexanuueckue konebanus. Pesonanc. PesonancHas kpuBasi.
BreIHyKICHHBIE 2JIEKTPOMAarHUTHBIC KOJIeOaHUSI.

5.18 [lepemennbliii TOk. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

519 MomHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U JCHCTBYIOIIEE 3HAUYCHUE
CHWJIBI TOKA U HapPsKEHUS
Tpanchopmarop. IIpon3BoacTBo, nepeaaya u nNOTpedIeHUE IIECKTPUUECKON

5110 SHEPrUuU. OKOJOTHYECKHE PHCKH TIPH TIPOW3BOJACTBE DIIEKTPUICCKON
sHepruu. KynbTypa HCMIONB30BaHUS AIIEKTPOIHEPTUU B IOBCEIHEBHOMN
KU3HU

5111 TexHunueckue ycTpoiicTBa: celicMorpad, >3JEKTPUUYECKUM 3BOHOK, JIMHUU
JNeKTponepeaayd
[Ipaktuueckne paboThl. lccrmemoBaHWe 3aBHCHMOCTH IEPUOJA MAaJbIX

5112 KojeOaHuil Tpy3a Ha HUTH OT JUIMHBI HUTU U Maccel rpy3a. MccnenoBanue

INEpEMCHHOTIO TOKa B OC€OM U3  IMOCICAOBATCIIBHO COCIMHEHHBIX
KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

#HHPartHMEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHu4deckue BOJIHBI, YCJIOBHUA PaCIIPOCTPpAHCHUA. HepI/IOI[. CKOpOCTL

521 pacnpocTpaHeHus U JUTMHA BOJIHBL. [lonepeunble ¥ Mpo0JbHbIE BOJHbI

5.2.2 ###Par### Nnreppepenuns u nudpakins MEXaHMUECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [ pomMKkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa
ONEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS U3TYy4EHHS JIEKTPOMATHUTHBIX BOJIH.

524 B3aumnas opueHrtanus BekTopoB E, B u v B 21eKTpoMarHuTHOI BOJHE B
BaKyyMe
CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE,  IPEIOMIICHHUE,

525 nosigspusanus, Audpakuus, nHreppepenuns. CKopocTh 3JIEKTPOMAarHUTHBIX
BOJIH

526 [Ikana 37eKTPOMAarHUTHBIX BOJH. [IpMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

597 [MpuHIIITIBL pPaaroCBs3U u TEJIEBUICHUS. Panuonoxarms.
DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEN CPE/Ibl
TexHnueckue ycTpONCTBa: My3BIKAJIbHBIE MHCTPYMEHTBI, YJIbTPa3BYKOBas

528 JMarHOCTHKA B TEXHUKE W METUIMHE, pajap, paauonpuéMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neuyn

#H#HHPart#H##OII TUKA

53.1 [IpsiMmonuHeitHOE pacnpocTpaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera

532 OtpakeHne cBera. 3aKOHBI OTpaykeHUs cBeTa. [locTpoeHre m300paykeHuid B
TUIOCKOM 3€pKajie

533 Ipenomnenue cBera. 3aKOHBI MPENOMIICHHS CBeTa. AOCOJIIOTHBIA IMOKa3aTellb
MIPeIOMJICHUS

534 [TomrHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroa MOJMHOrO BHYTPEHHETO
OTpaKEHHUSI

5.35 Hucniepcust ceera. CiioxxHbIH coctaB Oenoro csera. Ler




CobOwuparonue ¥ pacceWBarolue JIMH3BL. ToHKas nuH3a. DOKycHOE
paccTosiHUEe M ONTHUYECKas Cujla TOHKOU JHH3bI. [locTpoenne n3o0pakeHnit

5.3.6 B COOMpAIOLIMX W pacceuBalOIMX JuH3ax. Dopmyia TOHKOW JIHMH3BI.
VBenuuenue, gaBacMoe JIMH30M
5.3.7 [Ipenenpl TPUMEHUMOCTH T€OMETPUIECKON ONTUKHU
Wutepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIIOBHUS HaOIIOICHUS
5.3.8 MaKCUMyMOB W MHHUMYMOB B HWHTEP(PEPEHIIMOHHOW KapTHHE OT IBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakmus ceta. [JudpakinuoHHas pemérka. YClIoBHE HaOIOICHUS
5.3.9 [JIaBHBIX MaKCHMYMOB IMIpH MaJeHUM MOHOXPOMAaTHYECKOro CBEeTa Ha
T(PPAKIUOHHYIO PEHIETKY
5.3.10 [Tonsipusanus ceera
TexHuueckue ycTpoiicTBa: O4YKH, Jyma, (oToanmapaT, NPOCKIIMOHHBIHI
5.3.11 amnmapaTr, MHKPOCKOI, TEJIECKOIl, BOJOKOHHAs OINTHKA, JAU(PPaKIHOHHAS
pemeéTKa, TOIIPOULT
[Ipaktnueckne  paGotel.  V3MepeHue  mokazarens  MPEIOMIICHUS.
5.3.12 HccnenoBanue cBoWCTB M300pakeHU# B juH3ax. HabmronmeHue aucrnepcun
cBeTa
SJIEMEHTBI CIIEHHUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
I'panunel TpUMEHUMOCTH KllacCH4eckod MexaHuku. lloctynaTel Teopuu
6.1 OTHOCHUTEJIbHOCTU: WHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe,
MIPUHLUI OTHOCUTEJIbHOCTU DUHILITEHHA
6 6.2 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe/JIeHHE BPEMEHU U COKpallleHHe
JUIMHBI
6.3 DHeprust ¥ UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3p Macchl C SHEPrueil M MMIYJIbCOM CBOOOJHOW YacTULIbl. DHEprus
MOKOSI CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
#i#Par###JIEMEHTBI KBAHTOBOM OIITUKA
711 ®oronsl. dopmyna Ilnanka cBs3u sHepruu (OTOHA C €ro 4YacTOTOM.
DOHeprust 1 UMITYJIbC POTOHA
71.2 OtkpeiTe U wuccaenoanue ¢orodpdekra. Ompitel A.I'. Cronerosa.
3akoHbl poTordpdekTa
7.1 713 VYpaBuenue OitHmreiina st gororddexra. «KpacHas rpaHHIaN
o ¢doroaddexra
7.1.4 JaBnenue ceera. OnbiTel [1.H. JIeObeneBa
7.15 XUMHUYECKOe JIEUCTBHE CBETA
716 Texuuueckue yctpoiicTBa: GoTO3IEMEHT, (POTOJATUMK, COTHEUHas OaTapes,
CBETOJINO]L
CTPOEHUE ATOMA
791 Mogpens atoma Tomcona. OnbIThl Pesepdopsa mo ncciegoBaHuo CTPOSHHS
atoMma. [limanerapHas Mozens aToMa
[Tocrynater bopa. M3nyuenue u nornomieHue GoTOHOB NMPHU MEPEX0JIe aToMa
79 7.2.2 C OJHOTO YpOBHS PHEpPruM Ha Apyro. Bunbl criektpoB. CHEKTp ypoBHEH
SHEPrUM aToMa BOJI0po/ia
723 BonnoBeie cBoiicTBa wactul. Bomubl ge bpoisg.  KopmyckynsipHo-
BOJIHOBOH yanu3M. [{udpakius 31eKTPOHOB Ha KPUCTAILIAaX
704 CrnoHTaHHOE ¥ BBIHYXCHHOE H3JIydeHHE. Y CTPOHUCTBO U MPHUHIIUI PabOThI

nazepa




7.3

TexHnuyeckue ycTpoHCTBa: CHEKTPaJbHBIM aHalu3 (CHEKTPOCKOI), Jiasep,

7.2.5 .
KBaHTOBBIN KOMIIBIOTED
7.2.6 [IpakTrueckue padoTsl. HabmroaeHue TMHEHYaToro crekTpa
ATOMHOE AJ1PO
7.3.1 MeToabl HaOJIIOICHHSI U PETUCTPALIMH 3JIEMEHTapHBIX YaCTHUIL
OtkpeiTie panuoaktTuBHOCTU. OmbiTel  Pesepdopaa mo  ompeneneHuro
7.3.2 COCTaBa paJMOAKTUBHOro wu3nydyeHus. CpoiictBa anbda-, Oera-, ramma-
n3y4yeHus. BivsHue pairoakTUBHOCTH Ha KUBbIE OPTaHU3MBI
733 OTkpeiTHE TTpOTOHA M HeWTpoHa. HykinonHast mozens siapa IeiizenOepra —
HBanenko. 3apsia siapa. MaccoBoe uucio siapa. M3oTonsl
734 Anbda-pacnan. DNEKTPOHHBI M MO3UTPOHHBIM Oera-pacman. I'amma-
n3jlydyeHue. 3aKoH paJuoaKTUBHOIO pacnaja
7.3.5 DHeprust CBA3HM HYKJIOHOB B sizipe. SnepHbie cuiibl. Jledekt Macchl saapa
7.3.6 Snepuble peakiuu. JleneHne u CUHTE3 SAep
737 Snepubiii peakrop. TepmosinepHbiii cuHTe3. IIpoOieMbl M NepCHEKTUBBI
SIIEPHON IHEPTETUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPreTUKU
738 SHeMeHTaPHLIe gactuubl. OTKpbITHE TO3UTpOHA. DyHJIaMEHTaJIbHbIE
B3aMMOJECICTBUS
73.9 TexHnueckue ycTpoicTBa: JO3UMETP, KaMepa BunbcoHa, saepHblil peakTop,
aTomMHast 6omM0ba
7310 [Ipaktuyeckne pabotrel. MccnemoBanue TpPEeKOB dYacTUIl (IO TOTOBBIM
dhoTtorpadusim)
OJIEMEHTBI ACTPOOU3UKU
81 Buna 3Bé3nnoro neba. CosBe3ausi, sipkue 3BE3MbI, IMJIAHETHI, UX BUIUMOE
JBUKECHHE
8.2 Conneunas cucrtema. [lnmanersl 3emHON rpynnel. [ImaHETHI-TMraHTBI M HX
CIYTHUKH, KapJIMKOBbIE T1aHeThl. Maiblie Terna CoTHeYHON CUCTEMBbI
8.3 Comnnrnie, ¢potochepa u atmochepa. ComHedHass aKTHBHOCTh
8.4 Ucrounuk suepruu ConHia u 3BE311
3BE3/bI, WX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, pPaaUYC,
85 TEMIIEpPaTypa, WX B3aMMOCBs3b. JlMarpamMma «CHEKTpaIbHBIM KJIacC —
CBETUMOCTB». 3BE3MIBI TJIABHOH MOCIIEN0BATEILHOCTA. 3aBUCHMOCTE «Macca —
CBETUMOCTB» JUISl 3BE3]] INIaBHOM MOCIIEN0BATEIbHOCTH
86 ###Par###BuyTpeHHee CTpoeHHe 3BE3N. .COBpCMeHHI:IC IIPEJCTABICHUS O
IIPOMCXOXKAEHNH U 3Bosrony CostHIa ¥ 3BE31. OTanbl )KU3HH 3BE3]]
Mneunsiii IIyte — Hama ['anaktuka. CrnmpanbHasg cTpykTypa l'anakTuku,
8.7 pacnpeneneHne 3B€31, raza u neuid. llomoxxenne u aBmxenue ConHIA B
INanaxTuke. [Tnockas u chepuyeckas nojcucreMsl ['amakTHKH
8.8 Tunel ramaktuk. PaguoranakThku W kBasapbl. UEpHble ObIpbl B sAapax
raJlakTUK
Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa60ma. PazOeranue
8.9 rajaktuk. Bospact m pamguyc BceneHHon, teopus bonbimioro B3pbiBa.
Mopens «ropsiueit BeenenHoiy. PennkToBoe n3inydenue
8.10 Macmrabnas  crpykrypa Bcenennoil. Meraranaktuka. Hepeménnsie

HpO6JICMLI ACTPOHOMUHU







