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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeaHEro oomero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHUS OCHOBHOMU
oOpa3oBaTenbHON mporpammebl, mpeacraBieHHbix B DPI'OC COO, a Takke ¢ y4€ToM
(dbenepanpHONl pabouelt MporpaMMbl BOCIUTAHUS W KOHIEMIIMK TPETNOJaBaHUA y4eOHOTO
npeamera  «®duszuka» B oOpaszoBaTenbHbIX — opraHu3anuax —Poccuiickoit  depepanuu,
peanu3yonmx OCHOBHBIE 00pa30BaTeIbHbIE TPOTPaMMBI.

Copepxanue mnporpaMMbl Mo (U3HMKE HAIpaBIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa oOyuaroumuxcsa 10—11 kmaccoB npu oOyueHuM ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOrO oaxoAa. [Iporpamma no ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO x MmIaHUPyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METAINpEAMETHBIM
pe3yiabTataM OOy4YeHHMs, a TaKKe YYUTHIBACT HEOOXOJMMOCTh pealn3allii MEXKIIPEIMETHBIX
CBsA3€l (U3MKM C €eCTEeCTBEHHO-HAyYHBbIMU YyueOHBIMU mpenMeraMu. B Hell ompenemnstorcs
OCHOBHBIE LIEJIM M3Y4YEHUS (PU3UKU HA YPOBHE CPEIHEro OO0Ilero oOpa3zoBaHHUs, IUIAHUPYEMBbIE
pe3yiabTaThl OCBOCHHS Kypca (HU3UKU: JMYHOCTHBIC, METalpeIMETHbIe, INpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

IIporpamma o (pu3MKe BKIIOYAET:

® [UIAHUPYEMBIE PE3YyJIbTaThl OCBOCHHUS Kypca (U3MKK HAa 0a30BOM ypOBHE, B TOM UYHUCIIE

IpPEIMETHBIE PE3YJIbTaThI 110 T0j1aM O0yUEeHHUS;

e conepxkaHue yueOHoro npenmeTa «Pu3nka» mo rogam oOydeHus.

du3nka Kak Hayka o Haubosee oOLIMX 3aKOHAX MPHUPOJIbL, BBICTYIAsl B KAYECTBE yUeOHOTO
IIpeIMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpYXarolleM MUpE.
[konpHBI Kypc (GU3UKH — CHCTEMOOOPA3yIOUIMI I €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MIOCKOJIBKY (pU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuUMueH, Ouonoruei, pusmueckoil reorpadueil u actpoHomuei. Vcrnonbp3oBaHHEe U aKTHBHOE
IpUMEHEHHE (PU3MUECKUX 3HAHMH ONpeAesieT XapakTep M Ppa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUIl B cdepe SHEpPreTHKH, TPaHCIOpPTa, OCBOEHHS KOCMOCA, IOJYYeHHsS HOBBIX
MaTepHaJioB C 3aJlaHHBIMU CBOMCTBaMHU U JIpyrux. M3yuenue ¢pu3uku BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHHe YMEHUH
MIPUMEHSTh HayUHbIIl METO/ ITO3HAHUS NIPU BBINOJIHEHUH UMHU YUEOHBIX UCCIIET0BaHUM.

B ocHOBYy Kkypca hu3uku 1411 ypOBHS CpEeIHETO 001Iero o0pa3oBaHMsl MOJIOKEH Pl UJICH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJEPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKJIIOYAET KaK BOIPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B coOOTBeTCTBHM ¢ HEl MaTepuall Kypca GU3NKA 00BEAUHEH BOKPYT
¢usnyeckux teopuil. Beaymum B Kypce sBisercs (opMupoBaHHE NpPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuszanus npeanosaraeT UCIoOiIb30BaHHE T'YMAHUTAPHOTO
noTeHIHana GU3NYecKol HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILIECTBA,
a TaKX€ ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTMYECKUMU IIPOOJIEMaMHU.



Hoes npuxnaonou nanpasnennocmu. Kypce Gu3uku npeamnongaraet 3HaKOMCTBO € IIMPOKUM
KPYrOM TEXHHYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUH N3YYEHHBIX TEOPHH 1 3aKOHOB.

Hoes skonozuzayuu peanusyeTcst INOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX 3KOJIOIMYECKHUM MNpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TAK)Ke 00CYXKIEHUS MPOOIEM PallMOHATIBHOTO MPHPOJIOTIONE30BAHHS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (HU3MKM Ha YpPOBHE CpelHero oOIiero oOpa3oBaHUs
ABISIOTCS (u3nveckue Teopuu ((HOPMHUPOBAHWE NPEICTABICHHNA O CTPYKTYypE HOCTPOCHHS
¢u3nyeckol TeopuH, poiu (PyHIAMEHTaJIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
MPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHHUMOCTH TEOPHM, JJISi ONUCAHHS €CTECTBEHHO-
HayYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-JeSTEeNbHOCTHBIN MOAX0A B Kypce (DPM3UKU peain3yercs Mpekie BCero 3a cuér
OpTaHu3alluy SKCIIEPHUMEHTAIBHON JesTeIbHOCTH oOydatontuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO HCHOJIB30BAHUE CUCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
1a00paTOpHBIX PaboOT, KOTOpbIE B IporpamMme Mo (usuke OoOBeAMHEHBI B OOLIMM CHUCOK
YUYCHHUYECKUX TPAKTHUECKUX padoT. BriieneHue B ykazaHHOM IepeyHe J1adopaTopHBIX padoT,
IIPOBOJUMBIX JJIsi KOHTPOJS M OLIEHKH, OCYLIECTBISETCS y4YacCTHUKAMH OOpa30BaTENIbHOTO
nporecca UCXos U3 0COOEHHOCTEH MUIaHUPOBaHUA U OCHalleHUs kabuHeTta ¢uzuku. [Ipu sTom
o0ecrieunBaeTCs OBJIAJCHHE OOYUYAIONIMMHUCS YMEHHSMH TPOBOIUTH KOCBEHHBIE H3MEPEHHS,
UCCIIEZIOBAaHUSI 3aBUCUMOCTEH (M3MUECKUX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX THUIIOTES.

Bornbiioe BHUMaHUE yAETSETCS PEIICHHIO PAacUETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aJla4M C SIBHO 3aJJaHHOM (PM3NYECKON MOJEINbIo,
MO3BOJISIONINE MPUMEHATh M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjena
Kypca, TaK U UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3zieiioB. /i KaueCTBEHHBIX 334 MPHOPUTETOM
SABIIAIOTCS 3aJaHusl Ha OOBSICHEHHE TMpPOTeKaHWs (U3NYECKUX SIBJICHUMH M MpPOLIECCOB B
OKpYKaroIIel >KU3HH, TpeOyromue BbIOOpa (DU3MYECKOH MOAETH JUIsl CUTYaIlluu IMPAKTHUKO-
OPHEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecrieyeHn0 ydyeOHOro rmpoiecca 0a30BbIl ypoBeHb Kypca (DM3HKUM HAa YpPOBHE CpPEIHErO
o0miero o0pa3oBaHUs JOJDKEH M3y4daTbCs B YCJIOBUSAX MPEIMETHOTO KaOuWHeTa (DM3MKU WIN B
YCIIOBUSIX UHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYUYHOTro IUKIa. B kabunete
(bU3UKH TOJDKHO OBITH HEOOXOAMMOE JIA0OpaTOpHOE 000PYIOBAHUE TSI BBIMTOJTHEHUS YKA3aHHBIX
B IporpamMme Mo (QHU3UKE YYCHMYECKUX TMPaKTHYECKUX paboT U JEeMOHCTpalMOHHOE
o0opymoBaHue.

JleMOHCTpallMOHHOE 000pyl0oBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIUIIOM
MUHHMAaJIBbHON JOCTaTOYHOCTH M 00ECHeunBAEeT MOCTAHOBKY MEPEUHCIIEHHBIX B MpOrpaMMme Mo
(¢u3nKe KIIOYEBHIX AEMOHCTPAIMK JJIsl HMCCICIOBAHUS HM3y4aeMbIX SIBJICHHH M TPOIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHHE AJs YYCHHYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKHX KOMIUIEKTOB M OOEecreuuBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyuyaromuxcsa. Temarndyeckue KOMIUIEKThI JaOOpaTOPHOro oOOpYJOBaHUS MJOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJb30BaHUU AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TaAKKE
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUJIE IIU(PPOBHIX J1A0OPATOPHIA.



OCHOBHBIMHU HeJsIMU U3YUCHU (I)I/ISI/IKI/I B O6H_ICM O6pa3OBaHI/II/I SABJIAKOTCA:

(dopMupOBaHHE HUHTEpeca M CTPEMJICHUS OOy4aroUIMXcs K HaydHOMY H3YYEHHUIO
HPUPObI, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;

pa3BUTHE TMPEACTABIEHUH O HAyyHOM METOJ€é TO3HaHus U (OPMUPOBAHUE
UCCIIEA0BATEIBCKOTO OTHOUICHUS K OKPYKAIOIIMUM SIBJICHUSAM;

(¢opMUpOBaHNE HAYYHOIO MHUPOBO33PEHHUS KAK pE3ysIbTaTa U3yuyeHUs] OCHOB CTPOECHUS
MaTepuu U GyHAAMEHTAJIbHBIX 3aKOHOB (PU3HKH;

¢dbopmupoBaHnEe YMEHHI OOBSCHSTD SBJICHUS C HCIIOJb30BaHUEM (DU3NIECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTEIbCTB;

(dbopMUpOBaHKE MPEACTABICHUN O POIM (PU3MUKU JUIsl pa3BUTHSL IPYTrUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHHe STHX Leneld oOecreuynBaeTcs pelIeHHeM CIEAYIOMUX 33734 B Ipolecce
M3y4deHus Kypca (U3UKHA Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHus:

npruoOpeTeHre CHUCTEMBl 3HaHUI 00 00IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, JEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY U 3JIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHUN MPUMEHATh TEOPETUYECKUE 3HaHUS JUId OOBSCHEHUS
¢u3nUecKux SBIEHUI B MNpHpPoOJE M JUIsl NPUHATUS NPAKTUYECKUX pEIICHUH B
MMOBCETHEBHOM KU3HH;

OCBOCHHE CMOCOOOB pelIeHHs] pa3iNyYHBIX 3a7ad C SBHO 33JaHHON (U3NYECKOM
MOJIENIBIO, 3aJlay, MOJpPa3yMEBAIOLIUX CAMOCTOSITEIbHOE CO3/aHue (HU3HMUECKON
MOJEJIH, aJIEKBAaTHOM YCJIIOBHSIM 3a]1a4u;

NOHMMaHUe (PU3MYECKUX OCHOB W MPUHIIMIIOB JCWCTBUS TEXHHUUECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJIaMH CaMOCTOSTEIIFHOTO TUIAHMPOBAHUS M MPOBENCHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHallu3a W  UHTepHIpeTanuu  HUHOOpPMALMU,  ONpeAesICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTaTa;

CO3/IaHUE YCJIOBHM NI Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOM
JeSATENBHOCTH.

Ha w3ydyenue ¢usuku (0a30BBII ypOBEHb) Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUs
orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2
yaca B HEJIEJIO).

[Ipennaraemslii B mporpamme mo Gpu3uKe nepeyeHs J1abopaTOPHBIX U MPAKTUYECKUX paboT
SIBJIIETCS PEKOMEHJIOBAaHHBIM, YYHTEIb JelaeT BBIOOp MpoBedeHUs TabO0paTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUAYAIbHBIX OCOOEHHOCTENW 00yUatouXcsl.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOT 0 MIO3HAHUS



®usuka — Hayka o npupone. HayuHble MeToAsl mo3HaHUsA OKpyxkarouero mupa. Poib
IKCIIEPUMEHTA U TEOPUH B MPOIIECCe TO3HAHMS MPUPOABL. IKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (HU3MYECKUX sIBJICHUN U TporieccoB. Hayunsle rumnore3sl. usznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [IpHHIINT COOTBETCTBHUS.

Pome m mecto ¢usmkm B (GOpMHPOBAHWU COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeATETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosle U U(PPOBBIE H3MEPUTEIBHBIE IPUOOPHI, KOMITBIOTEPHBIE JTATIYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe JnBHKeHHE. OTHOCHTEIBHOCTh MEXaHWYeCKoro JABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHON TOUKHM, UX MPOEKIUU HA OCH CUCTEMBI KoopauHaT. ClOXEeHUE MepeMelIeHul U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBIKEHHE. | 'padmKku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELLIEHUS MaTepUaIbHON TOUKU OT BPEMEHHU.

CBoOoHOE majeHne. Y CKOpeHHe CBOOOIHOTO TIaACHHS.

KpuBonuueiiHoe nBmxeHue. J[[BUkeHHE MaTepuaibHOM TOUYKM MO OKPYKHOCTH C
MOCTOSSHHOM 1O MOAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCThb, JIMHEWHAss CKopocTh. llepuwon u
yacToTa oopamenus. LleHTpocTpeMutensHoe yCKOpeHue.

TexHuueckue yCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHUE: CIUAOMETp, JIBH)KCHHE
CHapS/I0B, LIEHbIC U PEMEHHBIC MTepeIayn.

Jlemoncmpayuu

Mopaenb cuctemMbl OTCUETA, UIUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKECHHUS.

[IpeoOpa3zoBanue ABMKEHUI C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHwne Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGmonenne aBmXeHus Tena, OPOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHUS.

HampaBnenue ckopocTH npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, 1a6opamoprvie pabomul

N3yueHne HepaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEEICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHONIEHWS ~ MEXIYy  MYTAMH,  [POWICHHBIMH  TEJIOM  3a
MOCJIeI0BATENIbHBIE pPaBHBIE MPOMEXKYTKH BpPEMEHU TIPU PABHOYCKOPEHHOM JIBJKEHHHM C
HAa4aJIbHOM CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue nBuKeHUs MIapuKa B BI3KOU KUJIKOCTH.

Nzyuenune nBuxeHus tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutensHOcTH [Manuiies. [lepsslit 3akoH HeroToHa. MHepLuanpHbIe CUCTEMBI
OTCHUETA.

Macca tena. Cwuna. Ilpunnun cynepno3unmu cuid. Btopoit 3akon HeroTtona s
MaTepuaabHOM TOUKHU. TpeTuid 3akoH Hpr0TOHA /111 MaTEpUaIbHbBIX TOYEK.

3akoH BceMupHoTo Tsarotenus. Cuna Tsokectu. [lepBas kocMuueckast CKOPOCTb.



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

Tpenue. Buasl Tpenust (1okosi, cKoybkeHus, kauenus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBXKEHHUS U cuia TpeHus nokos. Koadduiment tpenus. Cuna conpoTuBIeHUS
MIpU ABUKEHUU TeJla B )KUJKOCTU WM rase.

[loctynarenbHoe U BpaliateabHOE ABMKEHHE a0COIOTHO TBEPAOIO TENA.

MoOMEHT cuIbl OTHOCUTENBHO OCH BpaumieHus. [lnedo cumbl. YcioBus paBHOBECHs
TBEPAOTO TEJA.

TexHudeckne yCcTpOMCTBA W TNPAKTUYECKOE NPUMEHEHHUE: TOJIIUITHUKY, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepUHH.

CpaBHeHHME MacC B3aMMOJIEUCTBYIOIINX TEl.

Bropoii 3akoH HeroTOHa.

M3mepenue cu.

CrnosxeHue cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT AepopMaIuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHHUH.

CpaBHeHME CUII TPEHUS MTOKOS, KAUEHUSI U CKOJIBKECHHUS.

VYcnoBus paBHOBecHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3yuenue neuxenust Opycka 1o HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIONINX B TPY)KHHE U PE3NHOBOM
oOpastie, oT ux AedopMaruu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEJa, UMEIOLIETO OCh BPALLCHHUS.

Tema 3. 3akoHnvl COXpaHeHUA 8 MEXAHUKE

Nmnynbc MatepuanbHO TOUKH (Tea), CHCTEMbl MaTepUaIbHBIX TOUeK. MIMITynbc CUITBI U
HM3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAHEeHHs UMITyJibca. PeakTHBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTB CHITBI.

Kunernueckass sHeprus MarepuajbHOW TOUKH. Teopema 00 M3MEHEHUM KHHETHYECKOU
SHEPTHH.

[NotenuuanbHas sueprus. [loTeHnnanbHas YHEPrust ynpyro AeQpopMHUPOBAHHON MPYKUHBL.
[NoTennmansHas SHEPrusl TeIa BOTU3U TOBEPXHOCTH 3EMITH.

[loTeHuuanbHble U HEMOTEHIMAIbHbIE CHUJIbl. CBsI3b pabOThl HEMOTEHIMAJIBHBIX CHI C
W3MEHEHUEM MEXaHWYECKOW YHEPTrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOM YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrue yCTpoOMCTBa M MPAKTHUYECKOE MPUMEHEHHE: BOAOMET, KOMEP, MPYKUHHBINA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHNIMaIbLHON YHEPTUU B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, iabopamoptvie pabomoi

N3ydenne abCONIOTHO HEYNPYroro yaapa C TOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHMYEeCKOW HSHEepruu Tena Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznean 3. Mosiekyasipaasi pu3nKa ¥ TePMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX OMBITHOE 00OCHOBAHHE.
BpoynoBckoe nBumxenue. Huddys3us. Xapakrtep IBUKCHHS W B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. Mojenu CTpPOEHHUs Ta30B, JKUJAKOCTEW M TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEIIECTBA Ha OCHOBE ATUX Mojelieid. Macca u pasmepsl Monekyn. KomndecTBo BemiecTsa.
[locTostnHast ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remnepatyp Lenbcus.

Mopenbs uneanbHoro raza. OCHOBHOE YpPaBHEHHME MOJEKYISPHO-KUHETHYECKON TEOpUU
UIeabHOTO Ta3za. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHed KUHETHYECKOW SHEepruu
TEIJIOBOro JBW>KeHMs dvactun raza. Illkama temnepatyp KenbBuna. ['a30Bble  3aKOHBI.
VpaBuenue MengeneeBa—Knaneiipona. 3akon JlanproHa. M3omponecchl B UACalIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BeriecTBa. [ paduueckoe mpeacTaBlieHue U30MPOIIECCOB: U30TEpMa,
M30Xx0pa, n3obapa.

TexHu4yeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpITel, JOKa3bIBAIONIME AHCKPETHOE CTPOEHHE BeliecTBa, ¢ororpaduu  MOJIEKYT
OPraHUYEeCKUX COCIUHEHUM.

OnbITel 110 1UhPy3un KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JBUKECHHUSI.

Mogenb onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUSA.

Mopaenb, WUTIOCTPUPYIOLLAs IPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCY/a.

OMBITHI, WUTIOCTPUPYIOITUE YPABHEHUE COCTOSIHUS UJI€aTbHOTO T'a3a, U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

OmnpeneneHrie Macchl BO3/IyXa B KIACCHOWM KOMHATE Ha OCHOBE H3MEpEHU 00BEMa
KOMHATBHI, TaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKy apaMeTPaMH COCTOSTHUSL Pa3peKeHHOT 0 rasa.

Tema 2. Ocnoevl mepmoounamuru

TepMoauHamuyeckass cucrema. BHyTpeHHsAS >HEpPrusi TEPMOAMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3MeHeHus. KonndyecTBo TemnoTsl U pabota. BHyTpeHHsIs SHEPTUs OTHOATOMHOTO
WJIeaTIbHOTO Ta3a. Busl Terionepenayu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TydeHHE. Y IenbHas
TEIJIOEMKOCTh BelecTBa. Koau4yecTBo TEIIoThI IPH TEILIONEpeaaye.

[lonssitTue 00 ammabatHOM mporecce. [lepBeiit 3akoH TepmoauHamuku. [IpumeHeHue
MEePBOTO 3aKOHA TEPMOJMHAMUKH K M3oImporieccaM. ['paduueckas mHTepripeTaiys padboThl rasa.

Bropoii 3akoH TepmonnHaMuku. HeoOpaTuMOCTh MpOIIecCOB B IPHUPO/IE.

TeruioBele MamHbl. [IpuHIUIBL AeiCTBUS TENIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUH B
TeIUIOBbIX MamuHax. Koagdunuent noneznoro aeictBus teruioBoil mamuubsl. [Hukn Kaphao u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHSI. DKOJOTHYECKUE MPOOIEMbl TETIOOHEPTETUKH.

TexHuueckue YCTpPOWCTBA M TMPAKTUYECKOE MPUMEHEHHUE: JIBUTaTellb BHYTPEHHETO
CropaHusi, OBITOBOHM XOJIOIUILHUK, KOHIUIIUOHED.



Jlemoncmpayuu

N3MeHeHre BHYTpEHHEH SHEpPrud Teja MNpPU COBEPIICHHWH pabOThI: BBUIET MPOOKH U3
OYTBUIKM TIOJT JEHCTBHEM C)KAaTOro BO3JyXa, HarpeBaHue 3(dupa B JATYHHOH TpyOKe IMyTEM
TpeHus (BUIEOIEMOHCTPAIIHS).

N3meHeHne BHyTpeHHEHN sHepruu (TemnepaTypsl) Tea Ipu TeIionepeaye.

OmnbIT M0 aguadaTHOMY PAaCIIUPEHUIO BO3yXa (OIBIT C BO3YITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsI BHYTPEHHETO CTOPAHUsS, PEAKTUBHOTO JBUTATEIS.

Yyenuueckuii sxcnepumenm, rabopamopmvie pabomeol

M3Mmepenne yenbHOU TeMIOEMKOCTH.

Tema 3. Azpezamnbie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanne wu KoHaeHcamus. Hcmapenue wu  kumeHue. AOCOTIOTHAsT |
OTHOCHUTEIbHAS BIAXKHOCTh BO3[yXa. HachleHHbI nap. YaenbHas TemioTa nmapoodopa3oBaHusl.
3aBUCHMOCTh TEMITEPATYPhl KATICHUS OT JABJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Teaa. AHU30TPOIHS CBOMCTB KPHCTAJIIIOB.
Kunkue xpucramnsl. CoBpeMeHHbIe Marepualbl. [lmaBneHwe W KpucTammuzanus. Y aelbHas
TertoTa masieHus. Cyomumanus.

YpaBHEHHE TEIJIOBOTO OataHca.

TexHuyeckne YCTpPOHCTBA W MPAKTHUECKOE NPHUMEHEHHE: TUTPOMETP U TCHUXPOMETD,
KaJIOpUMETP, TEXHOJIIOTHM TIIOJYYCHHS COBPEMEHHBIX MaTepHalioB, B TOM  4YHCIIC
HaHOMATEpPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX apOB.

Kumnenue npu MoHM>KEHHOM JaBJICHHUH.

Crioco06b1 U3MEpeHUs BIaXKHOCTH.

Habmtoienne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTRA.

JleMOHCTpanus KpUCTAIIOB.

Yyenuueckuii axcnepumenm, nabopamopHvie pabomoi

M3MepeHnre OTHOCUTEIBHOM BIA)KHOCTH BO3/yXa.

Pa3znen 4. DiekTrpoauHamMunka

Tema 1. Dnekmpocmamuka

Onextpuzauusi Tel. OJEKTpUYECKUH 3apsan. JlBa BHJA DIIEKTPUYECKHX 3apsfOB.
IIpoBOAHMKY, TUANEKTPUKH U NOJYNIPOBOJHUKH. 3aKOH COXPAHEHMS DIIEKTPUYECKOTO 3apsia.

B3aumopeiictBue 3apspoB.  3akoH  Kynona. TodeuHelli  dnekTpuyecKud — 3apsa.
Onextpuueckoe nose. Hanpsok€éHHocTh anexTpuyeckoro nods. IlpuHuun cyneprno3uuuu
JNEKTPUYECKUX NOJIEH. JIMHUN HANPSIKEHHOCTHU DIIEKTPUYECKOTO TTOJIA.

PabGora cunm oanekrpoctatmyeckoro mons. [lorennuman. Pa3sHOCTP  MOTEHIMANOB.
[IpOoBOHMKYM M IUDIIEKTPUKH B DJIEKTPOCTATUYECKOM TToJIe. JInaniekTprudecKkass IpOHUIAeMOCTb.

OnextpoéMkocTs. KoHzneHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa. ODHEPIUs
3apsKEHHOrO0 KOHJIEHCATOPA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOII, 3JIEKTPOMETD,
JIEKTpOCTaTUYECKas 3allUTa, 3a3eMJICHHUE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOMMPOBAILHBIN
anmnapar, CTpyWHBbIN IIPUHTED.

Jlemoncmpayuu



YCTpoUCTBO U IPUHIUIT ACHCTBUS 3JIEKTPOMETPA.

B3anmoneicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEeKTpOCTATUYECKAs 3allHUTa.

JIMDNEeKTPUKHY B 371EKTPOCTATUUECKOM I10JI€.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAAM  IUIACTHH,
PacCTOAHUS MEX1Y HUMU U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuiu sxcnepumenm, 1abopamopHvie pabomul

N3mepenue 31nekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoanunwtii Inekmpuueckuii mok. Toxu ¢ paznuunsix cpedax

DNEeKTpUYECKU TOK. YCJIOBHS CYLIECTBOBAHUS DJIEKTPUYECKOr0 TOKa. VICTOUHMKH TOKa.
Cwuiia Toka. [locTOSAHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka LeIu.

DnexTpuyeckoe COINPOTHUBJICHUE. VY nenbHoe COINPOTUBIICHUE BELIECTBA.
[TocnenoarenbHOE, NapaIEIbHOE, CMEIIAHHOE COEANHEHHE IPOBOTHUKOB.

Pabora anexTpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOImHOCTb 371eKTPUYECKOTO TOKA.

DNEeKTPOABUKYIIASI CHJIa U BHYTPEHHEE COIIPOTUBIIEHHE UCTOYHMKA TOKa. 3akoH OMa Jiis
TIOJIHOM (3aMKHYTOM) AnekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DneKTpOHHas IPOBOAMMOCTD TBEPABIX METAJIIIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS] METAJIIIOB
oT Temneparypbl. CBEpXIpOBOIUMOCTb.

DIIEKTpUYECKUI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBonuuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTH IOJIYIIPOBOJIHUKOB.
CsoiicTBa p—Nn-nepexona. [loaynpoBogHUKOBEIE TPHOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpax M paciuiaBax »3JEKTPOJIUTOB. DJIEKTPOJUTUUYECKAS
JUCCOIUAIUsS. DIEKTPOIIN3.

DJIEKTpUYECKUH TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIN pa3psaa. MoaHus.
[Ina3ma.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHE: AaMIIEPMETP, BOJIBTMETD,
peocTar, HCTOYHHUKH TOKa, »JJEKTpPOHArpeBaTeibHbIE MPUOOPBL, DIEKTPOOCBETHUTEIHHBIC
npubOpBl, TEPMOMETP CONPOTHUBICHMS, BaKyyMHBIH IHOJ, TEPMHUCTOPH M (POTOPE3UCTOPHI,
IIOJIYITPOBOJHUKOBBINA INOJ, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPSIKEHMUSL.

3aBUCUMOCTh CONPOTUBIICHHS IWIMHIPUYECKUX ITPOBOJHHUKOB OT JUIMHBI, IUIOLIAAN
MIOTIEPEYHOr0 CEYEHUs U MaTepHaa.

CwMmeliaHHOe COeTMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblKaHHE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoli pa3psi ¥ IpOBOJUMOCTD BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JTUOJIA.
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Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3yuenue cMemaHHOTro COeIMHEHUS] PE3UCTOPOB.

W3mepenue HNEKTPOABIKYIIEH CHJIBI MCTOYHMKA TOKA M €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6nronenue snexrpomnusa.

Me:xnpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce OCYIIECTBISETCS C Y4ETOM
COJIepKAaTEIbHBIX MEXKIIPSIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meoswcnpeomemuvie nousimusi, CBA3aHHBIE C W3YyYEHHUEM METOJIOB HAYyYHOTO IMO3HAHUS:
SBJICHWE, HAy4YHBIM (akT, TUMoTe3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
SKCHEPUMEHT, MOJEINPOBAHNUE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHCHWM, JMHEWHas QyHKOMs, Tmapadoia,
runep6oa, ux rpad@uKu U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIUHU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOEKIHMH Ha OCHU
KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBUKCHHUE B JKUBOW mpupoje, nuddysus, ocMoc, TermioooMeH
JKUBBIX OPTaHU3MOB (BU[BI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), STIEKTPHUUECKUE SBICHUS B
JKWBOW MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBa, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEW M Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, DJIEKTPOJIMTUYECKAS TUCCOLIUAIINSI, TaThBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMeTp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHKe IBIKEHUN C MCIIOJIE30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIIUIHUKHA, HWCTOJIb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHUKE (pakeTa,
BOAOMET W JpYyrue), JBUTaTellb BHYTPEHHErOo CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHUHU TIOJYYeHHUsS] COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTaTHYecKass  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJICKTPOHATPEBATENIBbHBIE MPUOOPHI,
3JICKTPOOCBETUTEIIbHBIE TPHOOPHI, TAIIbBAaHUKA.

11 KUIIACC

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

[locTostHHble MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MarHuTOB. MarHuTHOE IIOJe€.
Bekrop maruutHOM MHAYKUMHK. [IprHIMI Cyneprio3uuy MarHUTHBIX MTOJIeH. JIMHUKM MarHUTHOU
uHAyKuy. KapTtuHa muHui MarHUTHOM WHTYKIIUU TIOJISI TOCTOSIHHBIX MarHUTOB.

MarnuTHOe 1oJie IPOBOJHUKA C TOKOM. KapThHa IMHMI MHAYKIMM MarHUTHOTO MOJsS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT Dpcrena. BzaumoaeicTBue MPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOZlyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ MOAyidb M HampaBieHue. JIBWKeHHE 3apsDKeHHOW YacTUIlBl B
OJTHOPOJTHOM MarHuTHOM moJje. Pa6ora cumner Jlopeniia.
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SIBneHue HNEeKTPOMArHUTHOM MHAYKUMHM. [lOTOK BeKTOpa MarHUTHOW HWHIYKLUU.
DIIEKTPOABUKYILASL CUJIA UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazest.

BuxpeBoe anexTpuueckoe mojie. DJIEKTPOABMXKYINAs CWIA HHIYKUMHA B INPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKkTUBHOCTD. SIBIEHNE CAMOMHAYKIMH. DJIEKTPOIBHKYILAS CHJIa CAMOUHTYKIIUU.

DHeprusi MAarHUTHOTO TOJIsI KATYIIKU C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSIHHbIE MAarHHWTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIN 3IEMEHTAPHBIX YaCTUILI, UHIYKIIUOHHAS MIEYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE FJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIHUY MHAYKIUU MarHUTHOTO MOJIS.

B3aunmMopeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrmepa.

JeiictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHAYKIIMH.

[IpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH M3MEHEHHUsT MarHUTHOIO
MOTOKa.

SIBrieHne CaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

N3yuenne MarHuTHOTO MOJIsL KATYIIKUA C TOKOM.

HccnenoBanue AeiCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBeHUS 3J€KTPOMArHUTHOM UHIYKIUU.

Paspnen 5. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHuUmMHble KOJ1€OAHUA

KonebarenpHast cucrema. CBOOOIHBIE MexaHWYECKHe KoyieOaHusA. [apMoHHMUYEcKue
konebanus. Ilepuon, dacrora, ammiauryga U ¢asza konebaHuid. IIpyKHMHHBI MasTHUK.
MareMaTHueckuii MasiTHUK. YpaBHEHHE TrapMOHHYECKuX KojeOanmil. [IpeBparienue sHepruu
IIPU TAPMOHUYECKUX KOJIeOaHUIX.

KonebarenbHpiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHWTHBIE KOJEOAHUS B HACATIBHOM
Koue0aTeTbHOM  KOHTYpe. AHAJIOTHS MEXIYy MEXaHHYeCKMMHU U 3JIEKTPOMarHUTHBIMHU
konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHHM B HICATBHOM KOJeOaTeIHbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaromMx KojeOaHUAX. BbIHYX/IeHHbIE MEeXaHUYECKHUE KOJeOaHMUs.
Pe3onanc. BeinyK/1€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMs.

Ilepemennblil Tok. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUIUTY/IHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HAIIPSIKEHHUS.

Tpancpopmarop. IIpousBoactBo, mepegaya U NOTPeOIEHUE 3NIEKTPUUECKON HSHEPruu.
OKOJIOTUYECKUE PUCKM TpU IPOU3BOJACTBE 3EKTpo3Hepruu. KynbTypa wHcnosnb3oBaHUs
3JIEKTPOIHEPTHUH B OBCETHEBHOM KU3HH.
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TexHuyeckue ycTpoicTBa W TPAKTUYECKOE TMPUMEHEHHE: DIEKTPUYECKHH 3BOHOK,
reHepaTop NePeMEHHOr0 TOKa, JIMHUU 3JIeKTporiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB Kosie0aTeNbHOM CUCTEMBI (TPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

Hab6mronenue 3aTyxaronmx Kojie0aHu.

HccnenoBanue cBOWCTB BHIHYKICHHBIX KOJIeOaHUH.

Hab6nronenue pezonanca.

CBoOOAHBIC PJICKTPOMArHUTHBIE KOJICOAHMS.

OcuusiorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKa W HANpsDKEHUS OT BPEMEHH) Ui
3JICKTPOMATHUTHBIX KOJICOAHUA.

Pe3onanc npu mociaegoBaTeNbHOM COEIUHEHUM PE3UCTOPA, KATYIIKU MHIAYKTUBHOCTH M
KOHJIEHcaTopa.

Mopaenb TUHUN AJIEKTPOIIepEIavH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAITBIX KOJIEOAHUH TPy3a HA HUTHU OT JUTMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue mnepeMEHHOTO TOKa B LENM W3 TOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLe 60JIHbL

MexaHnudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuoa. CkopocTs pacrpocTpaHeHUs!
U JiuHa BoNHBL [lomepeunble W TpoaoibHBIE BOJHBL HMHTepdepenmmss u audpaxnus
MEXaHUYECKUX BOJIH.

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

DNIeKTPOMArHUTHBIE BOJHBI. YCJIOBHSI M3JTyYEHHUS DJICKTPOMArHWTHBIX BOJH. B3anMuast
opueHTanus BekTopoB E, B, V B snextpomarautHo#l BoiHe. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpakKCHHE, NpEJIOMIICHUE, ToJsipu3anus, audpakmus, wuaTepdepenius. CKopocTh
3JICKTPOMATrHUTHBIX BOJIH.

[[Ixana 371eKTPOMAarHUTHBIX BOJH. [IprMeHeHHe 3IeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIUTIBEI paTUOCBS3HU U TEICBUACHUS. Pajrookanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHU4ecKrne YCTpPOWCTBA W MPAKTHYECKOE NMPUMEHEHHE: MY3bIKaJbHBIE MHCTPYMEHTHI,
yIIbTPa3BYKOBasl JIMATHOCTHKAa B TEXHUKE W MEIULIMHE, pajap, PaAHONpPUEMHHUK, TEIEBHU30p,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Koneb6mromeecs Teno kak ICTOYHUK 3BYKA.

Hab6mronenue oTpaskeHus U MPEIOMIICHNS MEXaHUUECKUX BOJIH.

Hab6nronenue unrepdepeHunu u qudpakimy MEXaHHIECKUX BOJIH.

3BYKOBO pe30HAHC.

HaGnioneHue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOM M 4YacTOTOU
KoJIeOaHuIA.
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HccnenoBanue  CBOMCTB — 3JIEKTPOMATHUTHBIX — BOJIH:  OTpPa)XX€HUE, MPEIOMIICHUE,
noJsipuzanus, Tuppaxuus, HHTepepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsMonnHeliHOe paclipOoCTpaHEHHE CBETA B OJHOPOJHON CpeJie.
JIyud cBeta. ToUeUHBIN HICTOYHUK CBETA.

OtpakeHune cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakKeHUH B TIIIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI MPEIOMJICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroa MHOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CiioxHbI cocTaB 6enoro ceeta. Lger.

CoOuparomue M paccewBaroliue JHUH3bL. ToHKass nMH3a. DOKYCHOE pacCTOsIHHE U
OTITUYECKasi CHJIa TOHKOW JTUMH3BL. [locTpoenue n3o0pakeHuil B COOMPAIOINX U PACCEHBAIOIINX
nuH3ax. @opMysa TOHKOW JIMH3bI. Y BEJIMUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

BomnoBass ontuka. WuTepdepentust cBera. KorepeHTHbIE HCTOYHWUKH. Y CIIOBHS
Ha0II0/IEHNsI MAaKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHMH(a3HbIX
KOT'€PEHTHBIX NCTOYHHUKOB.

Hudpakmus cBera. JudpakumonHas peméTka. YciaoBHe HAOMIOACHUS TIJIABHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATHYECKOTO CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

[onspusanus ceera.

TexHuyeckue ycTpolCTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKM, Jyma, ¢oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIMOHHAS
pELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOE pacnpOCTpaHEHUE, OTpPaKEHHE M MpeloMieHHe cBeTa. ONTHYecKHue
puOOPBI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mojenbs CBEToBOIA.

HccnenoBanue cBOMCTB M300paykeHUI B JIMH3AX.

Moaenu MUKpPOCKOIIA, TEJIECKOa.

Hab6mronenue natepdepeHImu ceera.

Habnronenue nudpakuuu ceera.

Hab6mronenue qucnepcuu cBeTa.

[lonmyueHue ciekTpa ¢ MOMOUIBIO IIPU3MBI.

[onydyeHnue criekTpa ¢ MOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

Hab6roienue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3mepenue nokasatesns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

Hab6nronenue qucnepcun certa.

Pa3znen 6. OcHOBBI crienMaJIbHON TEOPUU OTHOCUTEIHLHOCTH
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I'panuiel MPpUMEHUMOCTH KJaccHueckoi MmexaHukd. [locTynaTel crnenuanbHOW Teopuu
OTHOCUTCIBbHOCTH. I/IHBapI/IaHTHOCTB MOI[YJISI CKOpOCTI/I CBE€Ta B BaKYYMe, HpI/IHI_[I/IH
OTHOCUTEILHOCTH DHHINTSHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMeJIEHNE BPEMEHHU U COKPAILEHUE JJIHHBI.

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3b MACCHI C DHEPTUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIbI. DHEPTUs MOKOSI.

Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmuol K6anmoeoi onmuKu

®otonsl. Popmyna [lnanka cBsi3u sHEpruM (POTOHA C €r0 YACTOTON. DHEPTHUS U UMITYIIbC
(dbotona.

OtkpeiTue u wuccinegoanue ¢orodpgpexra. Ombitel A. I'. CroneroBa. 3aKOHbBI
¢doroaddexra. YpaBuenue DiiHmreitHa 15 porodddexra. «Kpacnas rpanuna» porodddexra.

Jasnenue ceeta. OmbrTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecknue yCcTpOHCTBA M IMPAaKTHYECKOE NPUMEHEHHE: (OTOdIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oTorddeKT Ha yCTaHOBKE C IIMHKOBOW TTACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (HoTOddeEeKTa.

Ceeronuon.

Conneynas Garapes.
Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -uactuil. [lmanerapHas
Mozenb atoma. [loctynarel bopa. U3nyuenne u nornomeHue GOTOHOB IpH Mepexoie aToMa ¢
OJIHOTO YpPOBHS BHEpruum Ha JApyrod. Buapl cnekrtpoB. CHeKTp YpOBHEW 3HEpPruM aToMa
BOJIOpOJA.

BosHoBBIE cBOlicTBa yacTull. BonHel ne bpoiinsa. KopnyckynspHO-BOJIHOBOM 1yaau3M.
CHoOHTaHHOE U BBIHYXXJICHHOC NU3JIYUCHUC.

TexHudeckne yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHBIA aHAJIN3
(cexTpockomn), 1a3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopaens onbiTa Pezepdopna.

Onpenenenye JUIMHBI BOJIHBI JIa3epa.

HabutoieHne nuHeHyaThIX ClIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

Hab6mronenue muHeRvyaToro crexTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTb  CTPOEHHUA  sApa. OTtkpbiTHE
paanoakTuBHOCTH. OnbITH Pezepdopaa no onpeneneHuo coctaBa paJuoaKTUBHOTO U3IIyUEHHUS.
CgoiicTBa anb(da-, 6eta-, raMma-u3nydeHus. BnusHue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHe TpoTOHa W HeWTpoHa. Hykimonuas monens siapa [eiizenOepra—lBaneHKo.
3apsin saapa. MaccoBoe uucio siapa. M3otormsl.
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Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaa. ['aMmma-uznydeHue. 3aKoH
PaaroaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B szipe. SnepHbie cuibl. JledekT macchl spa.

Snepusle peakuuu. JleneHne U CUHTES SIED.

SAnepubrii peaktop. Tepmosnepnsiii cunTe3. [IpoOiaeMbl W MEPCIEKTUBBI  SACPHOU
JHEPreTUKU. JKOJIOTMYECKHE aCIIEKTHI IACPHON YJHEPTETHUKH.

OnemeHTapHble yacTULIbI. OTKpBITHE TIO3UTPOHA.

MeTo 161 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTAIbHBIE B3aUMOICUCTBHS. EMMHCTBO (pr3nyeckoi KapTHHBI MHUpPA.

TexHudeckue ycTpoiCcTBa U NPAKTHUECKOE NMPUMEHEHHE: J03UMETpP, Kamepa BuibcoHna,
SJIEpHBIN peaKkTop, aTOMHass OoMOa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKHU

Oranbel  pa3BuTUs  acTpoHoMuu. llpukiagHoe W MHMpOBO33PEHUYECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3anoro HebGa. Co3Be3nus, spKue 3BE3/bl, MJIAHEThI, UX BUAUMOE JBH)KEHUE.

Conneunas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum CosHIa W 3BE31. 3BE3IbI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMma «CHEKTPAJIbHBIM KIJIACC — CBETUMOCTbY». 3BE3MBI
[JIaBHOM TI10CJIEI0BATEIbHOCTH. 3aBHCHUMOCTb «Macca — CBETHMMOCTb» i1 3BE3] TJIaBHOMU
nocienoBarenbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEeHHbIE MPEACTAaBIEHUS O
IIPOUCXOXKACHUU U 3Boarounu CoslHLA U 3BE311. DTallbl )KU3HU 3BE3I.

Mnineunsiit [IyTs — Hama [Manaktuka. [Tonoxxenue u nmxenue Connna B ["anaktuke. Turbl
rajlakTuK. PannoranakTuky u kBazapel. YEpHBIE NBIPHI B sIAPAX FaJIaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06na. PasOeranme ramaktuk. Teopust
Bonbioro B3psiBa. PenukToBOE U3IydeHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnroneHuss HeBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BaHUEM KOMITBIOTEPHBIX HMPUIOKEHUN
JUTSL OTIPEICIICHUS MTOJIOKEHHU HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nomymapus 1 sipkue 3BE3/bL.

HaGmtonenus B treneckon JlyHsl, miianet, Mieunoro Ilytu.

O06o0marnee NoBTOpeHUE

Ponp u3MKM M acTpOHOMHUM B SKOHOMHUYECKOH, TEXHOJOIMUECKOM, COLMAIbHOM U
THYECKOW cdepax AeATEIBHOCTH 4YEJIOBEKa, POJIb M MECTO (HM3MKHM U acCTPOHOMHH B
COBPEMEHHOM Hay4YHOMW KapTUHE MHpa, poib (U3HUECKON Teopud B (QOPMHUPOBAHUU
NIPEICTAaBICHUN 0 PU3HUECKON KapTHHE MHUpa, MECTO (PU3UYECKON KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUN O IPUPOIE.

MexnpeameTHble CBSI3U
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N3yuenne xypca ¢usuku 06a3oBoro ypoBHS B 11 Kilacce OCYIIECTBISETCS C y4ETOM
COJEpKATEIbHBIX MEKIIPEIMETHBIX CBs3€l C KypcaMH MaTeMaTWKH, OWOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMSA:
SBJICHWE, HAy4dHbId (DakT, rumore3a, (QuU3WYECKas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICITUPOBAHHE, MOJICITh, U3MEPECHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHMH, TPUTOHOMETpUYECKHE (YHKIMHU: CHUHYC,
KOCHHYC, TaHT'€HC, KOTAHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMK Ha OCH KOOPJHMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOJHBIC JIEMEHTAPHBIX (DYHKITHIA,
MIPU3HAKH MTOJ00US TPEYTOJILHUKOB, OTIpeAesieHIE TUIOMAAH IUIOCKUX (GUryp 1 00béma Te.

Buonoeus: snexTpudeckue SBICHUS B JKUBOW TPHUpONE, KoieOaTeNbHBIE IBIKCHUS B
XKHMBOM NpUPOJAE, ONTUYECKHE SBICHHUS B JKMBOM INpHpoje, NEHCTBHE pajMalliil Ha >KUBbIE
OpTaHU3MBI.

Xumusi: CTpOCHHE aTOMOB W MOJICKYN, KPHCTaUTMYECKas CTPYKTypa TBEPIBIX TeI,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMUECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

T'eoepaghus: MarHUTHBIE TIOJIOCA 3€MJIH, 3QJIEKH MArHUTHBIX Py, GOTOCHEMKA 3eMHOM
MMOBEPXHOCTH, MPEICKa3aHNE 3€MIICTPSCEHHIA.

Texnonoeus: TUHUM BIIEKTpoIepeaay, reHepaTop MEPEMEHHOTO TOKa, JIEKTPOABUraTellb,
WHAYKIMOHHAsT TIeYb, pajaap, paJAHoONpUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meun,
MPOEKITMOHHBIN arnmapar, BOJOKOHHAsI OTITUKA, COJIHEYHAs: OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpeJHEro oO0IIero oOpazoBaHUS
(6a30BBIli  YpOBEHB) JIOJDKHO  OOECIEYUTh  JOCTHKCHHE  CJICAYIOIIMX  JIMYHOCTHBIX,
MeTaInpeIMETHBIX U MPEeJIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB.

JJUYHOCTHBIE PE3YJBbTATDI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS y4eOHOro mpeamera «Dusmka» AOKHBI OTpa)xkaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYaIOUINXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllUi, TIO3UTHUBHBIX BHYTPEHHUX
yOEXKIIEHU, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHUHCKOro  0OIIecTBa,
paclupeHne KU3HEHHOI'O OMNbITa M OIbITa ACSITENBHOCTU B MPOLECCE pealu3alldd OCHOBHBIX
HaIpaBJIEeHUW BOCTIUTATEILHON IEITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHCKOro BOCIUTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH OOydJaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOI0 00IIeCTBA;

MPUHITHE TPATUIIMOHHBIX OOIIEUYETOBEYECKUX TYMAHUCTHUECKUX U JAEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B HMHTEpPECax TPaKIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;
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YMEHHUE B3aWMOJICHCTBOBaTh C COLHUAIbHBIMM HMHCTUTYTAMM B COOTBETCTBHM C MX
(GYHKIMSMHU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JEATENBHOCTH;

2) MATPHOTHYECKOT0 BOCTTUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PayK1aHCKON UIEHTUYHOCTH, TIATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMAM POCCHHCKHUX
y4E€HBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBEICHHUS;

CHOCOOHOCTh OLIEHMBATh CHTYAlMI0 U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIE B ICATEIBHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'0 BKJIa/Ja B IOCTPOEHUE YCTOWYMBOIO OYAYILEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMS

JCTETUYECKOE OTHOILEHHE K MHPY, BKIIOUYAsl 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYILErO
¢u3nyeckoit Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3inuyHbIM chepaM NpodecCHOHATBHOM JEeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW M TEXHMKOH, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaylei
poeCCHH U pealn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K O0Opa30BaHUIO M caMO0Opa30BaHUIO B 001acTh (PU3UKU Ha
MPOTS)KEHUU BCEH JKU3HU,

6) 9KOJIOrMY€eCKOr0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJBTYpBl, OCO3HAaHUE TIJI00AIBHOIO XapakTepa
9KOJIOTMUYECKUX IPOOIIEM;

IJJAHUPOBAHUE M OCYLIECTBIEHHUE JIEWCTBUI B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1esiel yCTOM4YMBOro pa3BUTHsI YEJIOBEUECTBRA,

paciiupeHue OmbiTa JEATENBHOCTH JKOJOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAYYHOU JEATENbHOCTH, TOTOBHOCTH B MPOILIECCe U3YUEHUS (PU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AESTEIbHOCTh HHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBbIC YHHBeEPCAJIbHbIE YUYeOHbIe 1elCTBHUS
Ba3zoBble Jloruyeckue geicTBus:
CaMOCTOSATENIbHO (OPMYJIMPOBAaTh U AKTyaJlU3UpOBaTh MNpoOiIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OIIPEACIIATD LENIN ACITEIbHOCTH, 3aJaBaTh IapaMETPbl U KPUTEPHUU UX JOCTHKCHHUS;
BBISIBIISATH 3aKOHOMEPHOCTH M IPOTHBOPEYUS B pACCMATPUBAEMBIX (PU3MUECKUX SBIICHUSAX;
pa3pabaTbIBaTh IUIAH peUIeHHs MPOOIEMBI C YUETOM aHAJIM3a UMEIOLINXCA MaTepUalIbHbIX
Y HEMATEPUAJIBHBIX PECYPCOB;
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BHOCHTb KOPPEKTHBBI B ACSITEIbHOCTb, OIEHUBATH COOTBETCTBHE PE3yJIbTaTOB IEIsM,
OILICHUBAThb PUCKU HOCJIG,[[CTBI/II;’I ACATCIIbHOCTH,

KOOPJIUHUPOBATh M BBINOJHATH, PA0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOHMHUPOBAaHHOTO B3aUMOJIECHCTBUS;

Pa3sBUBATb KPCATHUBHOC MBIINIJIICHHUEC MIPU PCIICHNUU KU3HCHHBIX HpO6JI€M.

ba3oBble ucciiegoBaTe/IbCKUE AeHCTBUA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMH MOHITHSIMH U METOJaMU (U3NYECKOM
HAyKU,

BJIaJIETh HaBbIKAMHU y4eOHO-HCCIIEJOBATEIBLCKON U MPOEKTHOM AESITeNbHOCTH B 00JACTH
(1)I/I3I/IKI/I, CHOCOGHOCTBIO 1 TOTOBHOCTBIO K CAMOCTOATCIBHOMY IMOUCKY METOJOB PCIICHUA 3a/1a4
(i)I/I?:H‘IGCKOFO COACPpIKaHUA, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHWA,

BJIAJIETh BHJAMH JI€ATEJBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHUS, €r0 HHTEpIpeTaluH,
npeoOpa3oBaHUI0O M TMPHUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTyalMsiX, B TOM 4YHCIE MpHU
CO3JIJaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITH IPUYMHHO-CIIEACTBEHHBIE CBS3M M aKTyallM3MpOBaTh 3aJady, BBIIBUTAThH
TUIIOTE3y €€ pELICHMs, HaXOAUThb apryMEHThl Ul JI0KA3aTelIbCTBA CBOMUX YTBEP)KICHMM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJAE peUIeHHs 3aJaud pPe3yibTaTbl, KPUTUYECKU
OIICHUBATH UX JOCTOBEPHOCTD, IPOTHO3UPOBATHL U3MCHCHHEC B HOBBIX YCJIOBUAX,

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 33Jauyd B 0Opa30BaTEIbHOU NEATENbHOCTH, B
TOM YHCJI€ NP U3YUYEHUH (DUBHKH;

JTaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh PUOOPETEHHDIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUUYECKYIO 001aCTh KU3HEACATEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUT'aTb HOBBIC UCH, NIPpEAJIaraTb OpUrnHaJbHBIC ITOAXOAbI N PCIICHUA

CTaBUTH MPOOJIEMBI U 33724, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ naopmanmeii:

BJIJIETh HaBBIKAMH MOJIydeHUs] MHpopMauu (HU3NYECKOTO COAEPKAHUS U3 HMCTOUHHUKOB
PpasHbIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH IIOUCK, aHAJINU3, CHUCTCMATU3aAllUI0 U
MHTEpIIpEeTalMI0 HHPOPMAIIMK Pa3INYHbIX BUIOB U (YOPM IMpeICTaBICHUS;

OILIEHUBAThH JOCTOBEPHOCTh HH(POPMAIIHH;

HUCIIOJIb30BATL CPCACTBA I/IH(bOpMaI_II/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHM3allMOHHBIX 3a/lad C COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TMTHMEHBI, pecypcocOepeXeHus], MPaBOBbIX U
THYECKUX HOPM, HOPM HH(OPMAIIHOHHON 0€30MacHOCTH;

co3/aBaThb TEKCTbl (PU3NYECKOrO COAEpPKaHHUA B pa3IU4HbIX (opmarax ¢ yd&€rom
Ha3HaueHus uHpopMamMu ¥ 1ENeBOM ayAUTOPUU, BBHIOMpas ONTUMAaJbHYIO (OpMy
MIPECTABICHHUS U BU3yaIH3alHH.

KomMMyHHKaTHBHBIe yHUBepcaJbHbIe Y4eOHbIe el CTBHA:
OCYIIECTBIATH OOIIEHNE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JE€SATEIIbLHOCTH;
pacno3HaBaTh MPEINOCHUIKA KOHOIMKTHBIX CUTYAllMi U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO H3JIaraThb CBOK TOUYKY 3pPEHHUS C HMCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
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MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON ¥ UHIUBUAYAIbHOU PaOOTHI;

BBIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX JCHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KayKJI0T0O WIEHA KOJUIEKTUBA;

MPUHUMATh LEIU COBMECTHON JESITENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTUKEHHIO: COCTAaBJATh IUIAH JEWCTBHUH, pacOpeieisTh PO C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOTO YYaCTHHKA KOMAaHJAbl B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

MpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh WAEH C MO3WLHHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh TO3UTUBHOE CTPATETMYECKOE IOBEJACHUE B PA3JIMYHBIX CUTYyalMsX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasituBHbIe YHHUBEpCAJbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuszaumsi:

CaMOCTOSITENIFHO OCYILECTBIISATh TO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (U3UKU U
aCTPOHOMMH, BBISABJIATH IPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSITENIBHO COCTABJIAThH IUIAH PELICHUs PAcYE€THBIX M KAauyeCTBEHHBIX 3aad, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl € Yy4YETOM HUMEIOUIMXCA PECYPCOB, COOCTBEHHBIX
BO3MO>XHOCTEH U MPEANIOYTEHNN;

J1aBaTh OLIEHKY HOBBIM CUTYaLlHUsM;

pacHMpsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOUYTEHUHN;

JieNlaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO JpyIulMu B oOjactu (U3MKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIHOHAIbHBIH MHTEJIEKT:

J1aBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIaJIeTh HAaBBIKAMU [103HABATEIbHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHUIM
Y MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI peIIEKCUHU AJIs OLECHKH CUTYallH, BEIOOpa BEPHOIO PELLICHMS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYI'UX IIPU aHAJIU3€ PE3YJITATOB AEATEIbHOCTH;

IIPUHUMATH ce0sl, IOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATB MOTUBBI U ApT'YMEHTBI APYIUX IIPU aHATIU3€ PE3YJIbTATOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKH.

B npornecce 1oCTHXXKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IPOrpaMMBbl 1O (U3UKE AJIs
YPOBHSI CpeAHEro o0Iero oopa3oBaHusi y 00y4yaromuXcs COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
MHTEJJIEKT, Mpenoaraiomui copMUpOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS Pa3BUTUSI COOCTBEHHON 3MOIIMOHAILHON Cephl, OBITh YBEpEHHBIM B cele;
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caMOperylupoBaHHUs, BKJTFOUAIOIIIETO CaMOKOHTPOIIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEIEHUE, CIOCOOHOCTh aJanTUPOBATHCA K HSMOIMOHAIBHBIM
W3MEHEHUSAM U NPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHMBAllUM, BKJIOUYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTHUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/ISI 3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE NPYruX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOICHUSI, CIIOCOOHOCTh K COUYBCTBHIO M COMEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHHS C JAPYTUMH
JTIOABMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pelIaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 10 kjacce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA MPUMeEpax poJib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHKHU W TE€XHOJOTHUM, B MPAKTUUYECKOUN
NEATENBHOCTH JIIOEH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS] W3YYCHHBIX (DH3UYECKUX MOJCNeH: MaTepHhaibHas
TOYKA, MHEpIHUAIbHAs CHCTeMa OTCY€Ta, aOCOJIOTHO TBEPAOE TENO, MACaJbHBIA ra3, MOAEIU
CTPOEHHUSI T'a30B, KUJIKOCTEW U TBEPIBIX TEJ, TOUEUHBIN JJIEKTPUUECKUHN 3aps] NpHU pelIeHUU
(du3HUecKux 3a1a4;

pacno3HaBaTh (QU3MYECKUE SBIICHUS (TpolecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOEHHUS BELIECTBA M 3JIEKTPOAUHAMMKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE MABM)KEHHE, CBOOOAHOE TMajJeHHue Te,
JIBUKEHHE 110 OKPY)XXHOCTH, WHEpIHs, B3auMmopeiictBue ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHE JKUAKOCTeH M TBEPIBIX Tel, U3MEHEHHE 00bEMa Tell TpU HarpeBaHUH
(oxytaXkAeHun), TETJI0BOE paBHOBECHE, HCIIApEHUE, KOHEHCAIHSI, TUIaBJICHUE, KPUCTAITU3alINs,
KHUIIEHUE, BIAXXHOCTh BO3/1yXa, MOBBIIIEHUE JABJIECHUS Tra3a MPU €ro HAarpeBaHUU B 3aKPBHITOM
cocyzie, CBA3b MEXIy IapaMeTpaMHd COCTOSHMS ra3a B HM30Mpoleccax, 3JIEKTpU3alus Ted,
B3alMOJICHCTBHE 3apsJIOB;

OIMHCHIBATH MEXAHMYECKOE ABW)KCHHE, UCIONB3YS (DU3MUECKHe BEIWYHHBI: KOOpIWHATA,
IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuia, UMIYJIbC Tejla, KMHETHYeCKas
SHEpPrus, MOTEHIMaJbHas JHEpPrusi, MexaHudeckas paboTa, MeXaHHWYecKass MOIIHOCTb; MpHU
ONMCAaHWM TPABWIBHO TPAKTOBaTh (PU3WYECKHHA CMBICT HCIOJIB3YEeMBIX BEIHYMH, HX
0003HaYeHHsI U €IMHUIBL, HAXOAUTh (POPMYJIbL, CBSA3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEIUUUHY
C ApYTrMMHU BEIUYHMHAMU,

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBJICHUS, HCIOJbB3YS
¢u3nueckue BENMYMHBI: JaBJICHHWE ra3a, TeMmIeparypa, CpelHss KUHETHYecKas OSHeprus
XaOTUYECKOT0 JIBUKEHHUS MOJIEKYJ, CpPEIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TETUIOTHI, BHYTPEHHsISI DHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JIBUTATENS; IPU ONMUCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKHI CMBICI HCTIONIb3YyEeMbIX BETUUHH,
ux 00O3HAUEHUS W EIUHMIBI, HAaXOIUTh (OPMYJBI, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYUHY C IPYTUMHU BEITNUUHAM;
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OIUCHIBATh M3YyYCHHBIC HJICKTPUYECKUE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE SBICHUS
(mporieccsl), UCTONB3YS (PU3UUECKUE BEIUYMHBI: DJIEKTPUUECKUH 3apsi, AJIEKTpUYEcKoe MOoJe,
HaNpsDKEHHOCTh  MOJSA, IOTEHNWAN, PA3HOCTh IOTEHIMAJOB; MpPU OINWCAHUHU TPABHIBHO
TPaKTOBaTh (PU3UYECKUH CMBICT MCIOJIB3YEMbIX BEJIWYMH, UX OOO3HAUEHUs M E€AMHUIIBI
yKa3bIBaTh (POPMYJIIBI, CBSA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEITUIHHAMUY;

aHAJIM3UPOBATh (U3MUECKHE TPOLECCH M SBICHUS, UCIONB3YS (U3MUECKHE 3aKOHBI H
MIPUHIIMILL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axkonsl HproToHa, 3aK0H coxpaHEeHUS
MEXaHUYECKON SHEPTHH, 3aKOH COXPAHEHUS MUMITYIIbCA, IPUHIUI CYMEPIIO3UIIUH CUII, TIPUHIIHIT
PaBHOIIPABHS MHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BBIE 3aKOHBI, CBS3b CpEAHEH KWHETHYECKOW SHEPruH TEIJIOBOTO JBMKEHUS
MOJIEKYZT ¢ a0COJIOTHOM TeMIlepaTypoi, MepBBI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPaHCHHUS
JIEKTPUUECKOr0 3apsifa, 3akoH KylloHa, mpu 3TOM pas3nuyarh CIOBECHYI (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BhIPaKEHUE U YCIOBUS (IpaHUIIbI, 00JaCTH) MPUMEHUMOCTH;

OOBACHITH OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAIIMH, IPHOOPOB M TEXHUUECKUX YCTPOUCTB;
pas3nInyaTh yCIOBUS UX 0€30MaCHOr0 UCIOIb30BAHUS B TIOBCEAHEBHOM KU3HM;

BBITIOJTHATh HKCHEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MUECKUX SBICHUH W TPOLIECCOB C
UCITIOJIb30BAHMEM TPSIMBIX W KOCBEHHBIX H3MEPEHHH, NpuU 3TOM  (GOPMYIHPOBATH
npobiemy/3ajauy M TUIOTe3y Y4eOHOro SKCIIEpUMEHTa, coOupaTh YCTAaHOBKY U3
MPEI0KEHHOTO 000pYI0BaHUs, TPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISATH TPSIMBbIE M KOCBEHHBIC H3MEpPEeHUs (DU3NYECKUX BEIMYHMH, HPU ITOM
BBIOMPATh ONTHMAJBHBINA CIIOCOO WM3MEPEHHST M MCIONB30BaTh W3BECTHHIE METOJBI OLICHKU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMH BEIWYMHAMHU C HCIOJIB30BaHHEM
OpSMBIX HW3MEPEHUH, TMPH OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpPOBAaTh pPE3yJbTaThl
MOJTyYCHHOHW 3aBHCHMOCTH (PM3WYECKUX BEJIMYMH B BHIE TAOIHIl U TpadUKOB, J1E1aTh BHIBOIBI
10 pe3yNbTaTaM UCCIIEJOBAHNUS;

coOmoaTh TMpaBuia O€30MacHOTO TpyAa NpPU TPOBEICHHHM HCCIEAOBAHMA B paMKax
y4e0HOTO OIKCHEPHMEHTa, Yy4eOHO-MCCIEOBATENCKOH W  IMPOEKTHOW JIESTENBHOCTH C
MCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U J1abOpaTopHOro 000pyI0BaHUS;

pemaTh pacuéTHBIE 3amayd C SBHO 3aJaHHON (PH3MUYECKOW MOJENbBI0, WCIIONb3YS
¢du3MUecKre 3aKOHBI U MPUHIIUITEI, HA OCHOBE aHAJIN3a YCIOBUS 3aJa4dl BBIOMPATh (HU3UIECKYIO
MOJIeNlb, BBIACNATH (U3NYECKHE BEIMYMHBI M (POPMYIbI, HEOOXOAMMBbIE UIs €€ pelIeHHS,
MPOBOANTH PACUYETHI M OIIEHUBATH PEATbHOCTD IOJIYYCHHOTO 3HAUCHHS (PU3NUECKON BEITMUHMHBL,

pelaTh KayecTBEHHBbIE 3aJlaud: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXKIeHHH C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHS,

UCTIONIB30BAaTh NPU  PEHIEHWH Yy4eOHBIX 3aJad COBpEeMEHHble HH(OpManMOHHbBIC
TEXHOJIOTUM JUI TOUCKA, CTPYKTYPUPOBAHHMS, MHTEPNPETALUU U TPEACTABICHUS Y4eOHOU U
HAYYHO-TIONYJISIpHOW MH(OpPMAaNnM, MOJYYCHHON W3 PAa3IMYHBIX HCTOYHHKOB, KPHUTHYECKH
aHaJIM3UPOBATh NOITYYaeMyI0 HHPOPMAIHIO;

MPUBOJIUTH TPUMEPHI BKJIAJla POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHUE MTPOIIECCOB OKPYKAFOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCTIONIB30BATh TEOPETHUYECKHE 3HAHUS 1O (U3UKE B TIOBCETHEBHOW JKU3HU IS
obecrieueHns O€30MaCHOCTH MPU OOPAIEHUHN C TPHUOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHS 3I0POBBS U COOITIOJICHHSI HOPM KOJIOTUIECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie;
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paboTatTh B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh paboTy
IpyNNbl, pPalMOHAIBHO pacHpelessiTh OOSA3aHHOCTM U  IIJIAHUPOBATh JAESATEIBHOCTH B
HECTAaHJAPTHBIX CUTyallUsAX, aJeKBaTHO OLEHMBATH BKJAJ Ka)JOr0 M3 YYaCTHUKOB IPYIIbI B
peleHre paccMaTpuBaeMOi MPOOJIEMBI.

K xonmy oOyuenust B 11 Kiacce mpeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHM:

JIEMOHCTPUPOBATh HA MpUMeEpax poJib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KAapTUHBI MHMPA, B PA3BUTHH COBPEMEHHOM TEXHHMKU M TEXHOJIOTMH, B IPAKTHYECKOU
NEeSTeIbHOCTH JI0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTHIBATh TPAHMIBI TNPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJENIeH: TOUYEeUHBIN
JNEKTPUYECKUN 3apsi, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJAEpHas MOJENb aToMma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 si/ipa IpH peleHnH GU3NIEeCKUX 3a/1a4;

pacmo3HaBaTh (hU3MYECKHE SBICHUS (TPOIECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: DJIEKTPUYECKas MPOBOAMMOCTb, TEINIOBOE, CBETOBOE,
XMMHYECKOE, MAarHuTHOE [JEHUCTBUS TOKa, B3aMMOJECHCTBHUE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBME MAarHUTHOTO IIOJII Ha IPOBOJHUK C TOKOM M JIBWXKYILIMICS 3apdf,
JIEKTPOMAarHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIPOCTPAHEHUE CBETA, OTPAKEHHE,
npejaoMieHue, HHTepdepeHuus, aAudpakous M MOasApHU3alus CBeTa, JUCIIEPCUs CBeTa,
dotoanekrpudeckuit 3pdexT (hororddekr), cBeToBOE AaBJICHNE, BOSHUKHOBCHHE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJUOAKTUBHOCTD;

ONMCHIBAaTh W3YYECHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIEC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBICHUS (TIPOLIECCHI),
UCHOJNb3ysd (U3NYECKUE BEJIWYMHBL: HIIEKTPUUYECKUI 3apsja, cuja TOKa, 3JIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIIMAJIOB, 3JIEKTPOABIIKYILAs CUJa,
pabora TOKa, MHAYKLHMS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTH
KaTyILIKH, SHEPrHsl 3JIEKTPUUECKOr0 M MAarHUTHOTO MOJIeH, MepuoJ U 4YacToTa KosiebaHWil B
K0J1e0aTeIbHOM KOHTYpE, 3aps]l U CHJIAa TOKa B MPOLECCE FapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX
KoseOaHui, (POKYyCHOE pacCTOSHME M ONTHYECKas CUiIa JIMH3blL, NPU ONUCAHUU IIPABUIBHO
TPAaKTOBaTh (PU3UYECKHI CMBICT HCIOJIB3YEMbIX BEIMYMH, UX O0O3HAUEHUS M EIUHULIBL,
yKa3bIBaTh (OPMYJIbL, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMHU BEIUUYUHAMU;

ONUCHIBATh H3YYEHHbIC KBAHTOBBIE SIBIEHUS U MPOLECCHl, HCHOIb3yd (QU3NUECKUe
BEJIMYMHBI: CKOPOCTb IEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
uMmIynbsc (OTOHA, MEpPHOJ IoJlypaclajga, JHEprus CBSA3M AaTOMHBIX sA€p, IPU OINUCAHUU
MIPAaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEMbIX BEJIWYMH, WX OOO3HAYCHHS WU
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIME JTAHHYIO (DU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIISITh 3HAYEHNE (PU3UUECKOM BEITMUUHBI;

aHaTU3UpOBaTh (PU3UYECKHE MPOLECChl U SIBICHUS, UCHOIb3yd (PU3NYECKHE 3aKOHBI U
NpUHIMIBL: 3akoH OMa, 3aKOHBI MOCIEOBATEIBHOIO U MapajyIeIbHOIO COEIMHEHUs
IIPOBOJHUKOB, 3akoH Jlxkoyns—JleHna, 3akoH SJEKTPOMAarHUTHOM  MHAYKLMH, 3aKOH
MPSIMOJIMHENTHOTO PaclpOCTPaHEHUsl CBETA, 3aKOHBl OTPa)KEHUsI CBETA, 3aKOHBI IIPEIOMIICHUS
cBeTa, ypaBHeHMe OMNHIITEeNWHa st ¢GoTodpdeKTa, 3aKOH COXPAHEHUS DHEPruu, 3aKOH
COXpaHEHMsI HMIYNbCa, 3aKOH COXPAaHEHHUs 3JIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 YHCIa, NOCTyJaaThl bopa, 3aKOH pajMOaKTUBHOIO pacnajaa, IpU 3TOM pPa3iIvyaTh
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CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BHIPAKCHHWE W YCIOBHUS (TpaHHMIBL,
001acTH) NPUMEHUMOCTH;

OIIPEICIITh HANpaBJICHUE BEKTOpa MHAYKIMM MArHUTHOTO TIOJI HPOBOJHUKA C TOKOM,
cuibsl Amniepa u cuibl JlopeHIa;

CTPOWTH M OTHCHIBATH N300paKEHHE, CO3/IaBAEMOE TUIOCKHM 3€PKaJIOM, TOHKOH JTMH30M;

BBITIOJHATh SKCHEPHUMEHTHI IO HCCIICAOBAHMIO (PU3MUYECKUX SBICHUH M MPOLECCOB C
UCIIOJIb30BAHUEM  TPSIMBIX W KOCBEHHBIX HW3MEPEHHH: TpU 3TOM  (POpPMYIHPOBATH
npobiemMy/3ajady ®  TUNOTE3y Y4eOHOro OSKCIIEpUMEHTa, CcoOuMpaTh yCTAaHOBKY U3
MPEATIOKEHHOTO 000PYJ0BaHHS, TIPOBOIUTH OIBIT U (POPMYITUPOBATEH BBHIBOIBI;

OCYILIECTBIISATh TPSMBIE W KOCBEHHBIE HW3MEpEHHs (PHU3NYECKUX BEIMYHH, MPU STOM
BBIOMpATh ONTHMAJIBHBIN CHOCO0 HM3MEPEHHsS W HCIOJb30BaTh HM3BECTHBIC METOMbI OLCHKH
MOrPELTHOCTEN U3MEPEHNN;

MCCIIEIOBATh 3aBUCUMOCTH (PU3UUECKUX BEIMYHMH C HCIIOIb30BAHHEM TPSMBIX U3MEPCHHUI:
IPU 3TOM KOHCTPYMPOBATH YCTaHOBKY, (PUKCHPOBATH PE3yAbTATHI MOJIYYEHHOH 3aBUCHMOCTH
(¢U3MUECKNX BEIMYMH B BUAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pPe3yJabTaTam
WCCIICIOBAHMUS,;

cobmoaTh mpaBwia 0€30MacHOTO Tpyda HpU TNPOBEICHHHM HCCIEAOBAaHMH B paMKax
y4eOHOr0 3IKCIEPHUMEHTa, Y4eOHO-MCCIEAOBAaTEIbCKOM W TMPOEKTHOW JAEATEIbHOCTH ¢
MCTIOJH30BAHUEM H3MEPHUTEIBHBIX YCTPOICTB 1 JIa0OpaTOpHOTO 000PYyI0BaHUS;

pemate pacu€THBIE 3aJa4d C SBHO 33JaHHON (PU3MYECKOH MOAETbI0, HCIOIb3YS
¢u3nveckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33Jla4d BHIOMPATh (PU3UUECKYIO
MOJIeTb, BBIACNATh (DU3MYECKHE BEIMYMHBI U (OPMYJbI, HEOOXOIUMbIC Ui €€ pelieHus,
MIPOBONTH PACUYETHI M OIICHUBATH PEATLHOCTD MOJYYSCHHOTO 3HAaUeHHS (PU3UUECKON BETTHYHMHBL;

pemarh KauyeCTBEHHbIC 3a/a4Yd: BBICTPAMBATh JIOTMYMECKH HEMPOTHBOPEUYHMBYIO LEHOYKY
pacCyXJIeHHU ¢ OTOPOi HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UIECKUE SIBIICHHUS;

UCIIONIb30BaTh TPU  PEUICHWH Y4YeOHBIX 3aJad COBPEMEHHble HH(OpMalMOHHbBIC
TEXHOJIOTUU JJIsl TOHMCKA, CTPYKTYPUPOBAHHS, MHTEPIPETAUH M TPEACTABICHHUS YYCOHOW M
HAYYHO-TIONYJIAPHOM WH(OpManny, MOITYYCHHOM M3 pPa3IMYHBIX HCTOYHHKOB, KPHUTHYECKH
aHAJM3UPOBATh NOIYYaeMYIO HHPOPMAIHIO;

OOBSCHSTH NPUHIIUIIBI ICHCTBUS MAIIKMH, TPUOOPOB M TEXHHUYCCKUX YCTPOKCTB, pa3inyaTh
YCJIOBHSI UX 0€30IacHOTO MCIIOIb30BAaHHS B IIOBCETHEBHON JKU3HH;

NPUBOJHUTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apyOCIKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHUE ITPOIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCTIONIB30BATh TEOPETHUECKHE 3HAHUS 10 (U3UKE B TIOBCETHEBHOW JKU3HU IS
oOecrieueHHs O€30MACHOCTH MIPU OOPAIIEHNUH C TPHUOOPAMH U TEXHHUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHUsI 3J0POBbS U COOJIIOICHHS HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY’KaloIei cpene;

paboTaTh B TpyNIe ¢ BHIIOJIHEHHEM Pa3IMYHbBIX COIHAIBHBIX POJIEH, ITIAHUPOBATh PadOTy
TPYIIBL, PANMOHATIBHO pAaclpeneiiaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTAaH/APTHBIX CHUTYaIMsiX, aJ€KBaTHO OICHWBATh BKJIAJ KaXXIOTO W3 YYACTHUKOB TPYIIIHI B
peleHne paccMaTpUBaeMon POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (un¢posbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOTI'O ITIO3HAHUS
11 ®u3uKa 1 METOAbl HAYYHOT'O TO3HAHUS 2 bubnmorexa LIOK
' ARLHAYE https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 K 5
AHeMATIa https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.2 7
Auramica https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpaHEHUsI B MEXaHHUK 6 1 1 bubmmorexa LIOK
' OHbL COXpATe © © https://m.edso0.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 10 1
3 OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bub6mmorexa [IOK

da3oBbIC MepexXoabl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro o pazgeny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
MeKTpOCTaTHI 0 https://m.edsoo.ru/7f41bf72
49 IlocTostHHBIN 3neKTpUYeCcKui TOK. Toku B 12 bubmmorexa LIOK
' Pa3IHYHBIX Cpelax https://m.edsoo0.ru/7f41bf72
Hroro o pasueny 22
Pazgen 5. [IOBTOPEHUE 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC
KoanuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mt Konrpoabusie | IlpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pazpnen 1. JIEKTPOAUHAMUKA
MaruauTtHoe nose. DJeKTpOMarHUuTHas bu6nuorexa LIOK
1.1 11 1 3
HHITYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
21 MexaHn4ecKHUe U JIEKTPOMarHuTHbHIC 9 1 bubmuorexa [JOK
' KosteOaHus https://m.edsoo.ru/7f41c97c
29 MexaHudeckue U 3J1€KTPOMarHUTHbIE 5 1 bubnuorexa LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 O 10 3
A https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICTIHATBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3nen 4. KBAHTOBASI ®PUSUKA

4.1 ONEMEHTHI KBAHTOBOM OITHKH 6 bu6mmoreka [IOK
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https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATomHOE SIpO S https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3IUKHU

5.1 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOUIEE NIOBTOPEHUE

6.1 Obobmaiowee noBTopexHe 4 ]hsﬁgfffffeﬁiﬂﬁ/nmn
Hroro no pazneny 4
PezepBHOe Bpemsi 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoaunuecTBo yacoB Jara DJIeKTPOHHBIE HU(PPOBbIE
Tema ypoka Kontpoabubie | IlpakTnueckue o0pa3zoBaTeJibHbIE
n/n Bcero H3YyYeHMs
padoThI padoThI pecypcsl
®usuka — HayKa O PUPOJE.
1 Hayunsie MGT(})’;LI HofoHIfﬁ 1 buomorera [IOK
https://m.edsoo.ru/ff0c32e2
OKpPYXaroIIero Mupa
Ponb 1 mecTo dusuku B
(dhopMUPOBAHUN COBPEMEHHOM bubnuorexa [IOK

2 . 1
HAayYHOM KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITENbHOCTH JTIO/ICH
MexaHudeckoe TBUKEHHE.

3 OTHOCUTENHHOCTh MEXaHUUYECKOTO 1 bubmuoteka [IOK
nBikenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NIPSMOJIUHEITHOE 1 bubmuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE NIPSIMOJIUHEITHOE 1 bubnnorexa [HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHOe masieHne. Y CKopeHue 1 but6mmoreka [IOK
CBOOOJTHOTO A JCHUS https://m.edsoo.ru/ff0c39cc
Kpuonuneiinoe I[BI/I)KGH\II/IC. Br6motexa [IOK

7 JIBruKeHne MaTepuaIbHOM TOUKH 110 1

OKPY’KHOCTHU

https://m.edsoo.ru/ffOc3ada
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IIpyHIMIT OTHOCHTEIBHOCTH

8 [amunes. MaepuuanbHbIe CUCTEMBI bubamorexa LOK
. https://m.edsoo.ru/ffOc3be8
orcyerta. [lepBbiit 3akoH HeroToHa
Macca tena. Cuna. [lpunuun
9 CYMEPIIO3HIINH CHIL. E{)TopL(I)ﬁ 3aKOH bubmrorexa LOK
. https://m.edsoo.ru/ffOc3be8
HrroToHa 17151 MaTepuanbHOM TOUKU

10 Tpetnii 3akon HeroToHa 114 bubnnorexa [HOK
MaTepHAbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOro TsAroteHus. Cuna

11 TSIKECTH. He;)Baﬂ KOCMHYECKast bubmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 Tpenust. Cuiia CONpOTUBIIEHUS TPU bubnnorexa [HOK
JIBIDKEHUU TEJIA B )KUIKOCTHA WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOE U BpalaTeIbHOE

14 JIBIDKEHHUE a0COTIOTHO TBEPIOTO bubnuotexa [JOK
Tesa. MoMeHT cuuibl. [leuo cuitbl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBecHs TBEPIOTO Tea
NmMnynbc maTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuorexa [JOK
WMrtynbc cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUKEHUE

16 Pabora 1 MOIIHOCTE CUJIBI. bub6nunorexa LIOK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502
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MaTepuaabHOW Touku. Teopema 00
M3MEHEHUH KMHETHYECKON OHCPIrun

17

[ToTeHumanbHas SHEprusl.
[loTennmanbHas 3HEPrUs yupyro
nedopMupoOBaHHOM MPY>KUHBI.
[ToTeHnmanbHas SHEPrus Tea
BOJIM3U MMOBEPXHOCTU 3EMITH

bu6mmorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IlorenumaneHble U
HernoTeHluanbHble CHiibl. CBA3b
paboThI HEMOTEHIIMAIBHBIX CUJI C
M3MEHEHHEM MEXaHUYEeCKOH dHeprun
CUCTEMBI TEJI. 3aKOH COXPaHEHMUSI
MEXaHUYECKOHN HEPrun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnas padora Nel
«MccnenoBanue cBs3M pabOThI CUITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU TeJa Ha MpUMepe
PaCTSKEHHUSL PE3UHOBOIO KI'yTa»

20

KonTpoabnas padora Nel o Teme
«Kunemaruka. JIlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE»

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOM
Teopuu. bpoyHOBCKOE ABMKEHHUE.

Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrtep IBUKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA.



https://m.edsoo.ru/ff0c461a
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https://m.edsoo.ru/ff0c4b74
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Mopenu cTpoeHHUs Ta30B, KUAKOCTEN
Y TBEPIBIX TEI

23

Macca monekyin. Konuuecto
Beulectra. [locTostHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana remneparyp
Ienscus

25

HNneanpubnii raz B MKT. OcHoBHOE
ypaBaenne MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa Kak Mmepa
CpeaHeN KNHETUYECKON YHEPTUH
JIBUKEHUS MOJIEKYI. Y paBHEHHE
MenneneeBa-Knaneiipona

bubmmnorexa IHOK
https://m.edsoo.ru/ff0Oc511e

27

3axon JlanpToHa. ['a30BBIC 3aKOHBI

28

JlabopaTopnas padora Ne2
«MccnenoBanne 3aBUCUMOCTH
MEXy IapaMeTpaMy COCTOSTHUS
Pa3peKEHHOT 0 ra3a

29

W3onpoueccsl B UeanbHOM rase u
uX rpaduueckoe MnpeacTaBIcHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHH:s sHEprus
TEPMOIMHAMHUYECKON CUCTEMBI U
crocoOsl e€ u3meHenus. Konmgectro
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJJHOATOMHOI'O UJEAIBHOTO
rasa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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31 Bune! Terionepenaumn buomorexa [IOK
https://m.edsoo.ru/ff0c5c36
YnenbHasi TEMIOEMKOCTD BEILIECTBA.

32 KonuuecTBo TeniaoTel npu bu6mmorexa LIOK
Tertonepenave. AnnadbaTHbIi https://m.edsoo.ru/ff0c5c36
poriecc

33 [IepBblil 3aKOH TEPMOAMHAMUKH U bubnnorexa [HOK
€ro MpUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
HeoGpaTtuMocTh nporeccoB B

34 npnpcl))z[e. Bropoii I3)a1?0H bubamorexa LIOK

https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Tpunuun aeiictusa u KITJ{ bubnunorexa LIOK
TETJIOBOM MAIlIAHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJ]

37 DKOJIOTHYeCcKHe MPOoOIeMbI
TEIJIOHEPTEeTUKHI
O06o0maromuit ypok

38 «MOJII:KYJIzlpHaf}IIp ¢dbuzuka. OCHOBBI brbmiorexa IOK

https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI)
KonTpoabnas padora Ne2 o teme
39 «MOJ‘Il;KyJ'ISIpHa}lI) ¢u3uka. OCHOBBI 1 bubamorexa LOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKH

40 [TapooOpa3oBaHue U KOHIEHCAIHS. bubmuoreka [IOK
Hcnapenue u KumeHune https://m.edsoo.ru/ff0c63b6

41 AOCOII0THAs U OTHOCHUTEIIbHAS bu6nunorexa LIOK

BJIAJKHOCTh BO31yXa. HackIeHHbIH

https://m.edsoo.ru/ff0c64d8
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nap

Teépnoe teno. Kpucrammmueckue u
amop(dHbIe Terna. AHU30TPOIHS

but6mmoreka [IOK

42 7| . XK
CBOMCTB KpHCTALIOB. XKuakue https://m.edsoo.ru/ffOc65f0
kpucTaibl. COBpeMEHHbIE
MaTepHuabl
1In .
43| Vaomman rennora nmasncnms buGnotera LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnmumarust
butmmoreka [IOK
44 vy 0
PABHCIHHE TCIIOBOTO basnanca https://m.edsoo.ru/ff0c6820
o | e S
PAL. A p https://m.edsoo.ru/ffOcébcc
3apsIoB
IT
YHpOBOA ' https://m.edsoo.ru/ffO0cébcc
COXpaHEHHUs SJIEKTPUUYECKOrO 3apsa
- EsaHMoz[;ﬁICTBHe 3flpﬂz[03. 3akoH ) Bu6morexa 1IOK
joHa. ToYeUHBIH DIIEKTPUYECKHUI
4 p https://m.edsoo.ru/ffO0c6ced
3apsia
Hanpsyk€HHOCTB 3JIEKTPUYECKOro
48 nonst. [puHuun cynepno3unuu bubmunoreka [JOK
9JIEKTPHUECKUX MoJIcH. JIMHuN https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHUeCKOro BuGmorexa OK
49 nosist. Ilorenuman. Pa3zHocTh

[IOTEHIUAJIOB

https://m.edsoo.ru/ffOc6f00
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50

HpOBO}IHI/IKI/I U JUDJICKTPUKU B
SJICKTPOCTATUYCCKOM IIOJIC.
I[I/IE)JIGKTpI/I‘-IeCKaSI IPOHUITACMOCTb

bubmuoreka [IOK
https://m.edsoo.ru/ff0Oc7018

51

OnexrpoémkocTth. KoHnencarop

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTOpa. DHEprus
3apsKEHHOT0 KOH/IEHCATOpa

bubmuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopnas paGora Ne3
"N3mepenue 251eKTpOEMKOCTH
KOHJeHcaTopa"

54

[IpyHIMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOIUPOBAIBHOTO
arnrmapara, CTpyHHOIro mpuHTEpA.
DIIeKTpOCTaTUYECKas 3aIHTA.
3a3eMiIeHHE AJIEKTPOIPUOOPOB

55

DNEeKTPUYECKHid TOK, YCIOBHUS €ro
cymectBoBaHus. [ocTOsHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporusnenne. 3akon OMa 11t
ydacTka 1enu

56

[TocnenoBarenbHOE, NapasieNbHOE,
CMEIIaHHOE COeMHEHHE
MpoBOIHUKOB. JIaGopaTopHas
padora Ne4 «I3yuenue
CMEIIaHHOTO COeIMHEHUS
PE3UCTOPOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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57

PaboTa 1 MOIIIHOCTE
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyna-Jlenna

bubmuoreka [IOK
https://m.edsoo.ru/ffOc7838

58

3akoH OMa 11t TOJTHOM (3aMKHYTOM )
anekTpudecko nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenune DJIC uctouHrka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

bubmmnorexa IHOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTpOHHAas MPOBOJIUMOCTh
TBEPIBIX METAIUIOB. 3aBUCUMOCTD
CONPOTHUBIICHUSI METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

61

DJIEKTPUUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX IMTYYKOB

[TomynpoBoIHUKH, X COOCTBEHHAS
U IIpUMeECHas IIPOBOIUMOCTb.
CaoiicTBa p—N-niepexoa.
[TomynpoBOIHUKOBBIE TPUOOPHI

bubmunorexa IHOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUUECKHU TOK B pacTBOpPax U
pacIuiaBax JIEKTPOJIUTOB.
DNEKTPOTUTHYECKAS TUCCOITUALINS.
DneKkTponaus

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUUYECKUI TOK B razax.
CaMOCTOSITENLHBIN U
HECaMOCTOSTENbHBINA pa3psil.
Monnus. IInazma

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

64

DnekTpruueckue mprudopsl U

bubmuoreka [IOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

36

YCTPOMCTBA U UX MPAKTUIECKOE
npumeHeHue. [IpaBuna TeXHUKU

https://m.edsoo.ru/ffOc86fc

0e30macHOCTH
65 [ToBTOpeHue. «DNEKTPOAUHAMUKAY 1 Bubmmorexa LOK
https://m.edsoo.ru/ff0c88be
KonTpoabnast padora Ne3 o reme
66 «Qnektpocratuka. [TocTossHHBIN 1 1 bubnnorexa [HOK
AJIEKTpUYECKUil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
pa3IUYHBIX Cpegax»
67 [ToBTOpenue. Pemenue 3agau no 1 bubmuoteka [{OK
teme "Mexanuka" https://m.edsoo.ru/ff0c8c56
68 IloBropenue. Pemenue 3anay no 1 bubmmorexa [LIOK
Teme "DJIeKTPUUECTBO" https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB 11O 68 3

ITPOI'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

37

11 KJIACC
KoanuectBo yacos DJIeKTPOHHBbIEe HU(POBbIE
Ne ni/mn Tema ypoka Konrpoasusie | IIpakTuueckue flata o0pa3oBaTe/ibHbIE
Bcero U3y4YeHHUd
padoTsI padoThI pecypcbl
ITocTosiHHBIE MATHUTHI U UX

1 B3auMoJieiicTBrEe. MarHuTHOE IOJIe. 1 bu6nuoreka [IOK
BekTop MarHuTHO#N MHAYKIIHH. https://m.edso0.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarauTHO€ noJie MPOBOJHUKA C
TokoM. OmbIT Dpcresa. bubmumorexa LIOK

2 N 1
B3anmoseiicTBre POBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIlaGopaTopnas padora Nel

3 <<I/I3y£eHH: MaFHII)/ITHOI‘O 0TSt 1 1 bubamoreia LIOK

https://m.edsoo.ru/ffOc98fe
KATYIIKH C TOKOM
JleiicTBe MarHUTHOTO MOJIS Ha
MPOBOAHMK ¢ ToKOM. Cuiia Ammnepa.

4 JlaGopaTopHas paGora Ne2 1 1 bub6mmorexa [IOK
«HccnenoBanue AeicTBHS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHWTa Ha PaMKy €
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS HA

5 JBUKYITYIOCS 3apSyKEHHYIO 1 bubmmorexa LIOK
yactuiy. Cuna Jlopenra. PaGora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHia



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

38

DJIEKTpOMAarHuTHask NHIYKIU.
[loTok BEeKTOpa MarHUTHOU
unaykuuu. JJ1C uaaykiuu. 3akoH
3JIEKTPOMArHUTHON MHIYKLIMU
®apanes

JlabopaTtopnasi paGora Ne3
«HccnenoBanue sIBJIICHUS
3JIEKTPOMArHUTHON MHIYKLIMH

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

NHnyKTUBHOCTD. SIBIICHUE
camonnaykiuu. JJ1C
CaMOMHJYKIIMH. DHEPIHUsl

MAar"uvuTHOI'O I10JId KaTyIIKU C TOKOM.

QHCKTpOMaFHI/ITHOC IIoJIC

bu6nmuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpocTBa U UX
MIPUMEHEHHUE: TTIOCTOSTHHBIC
MAarHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTElb, YCKOPUTEIU
3J€MEHTapHbIX YACTHII,
WHAYKIIMOHHAS TeYb

10

O600maromuii ypok «MarHuTHoe
1oJie. DJIeKTPOMarHuTHas
WHTYKIIUS))

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

11

KonTpoasnasi padora Nel no teme
«MarnuTHoe 1oie.
SHGKTpOMaFHI/ITHaSI HHAOYKIHUA»

bu6nmuoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBO60I[HLIC MCXaHHUYCCKHUC
KoJIe0aHus. rapMOHI/I‘leCKI/Ie

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

39

KojeOaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOaHUH.
[IpeBpaienue sHepruu

13

JlabopaTtopnasi paGora Ned
«HccnenoBanne 3aBUCUMOCTH
Mepro/Ia MaJIbIX KoJieOaHuM Tpy3a
Ha HUTHU OT JIJTUHBI HUTH U MacChl
rpy3a»

14

15

KonebaTeapHbIi KOHTYD.
CB0OOOIHBIE IEKTPOMArHUTHBIE
KoJIeOaHUs B UJI€aTbHOM
Kosie0aTeTbHOM KOHTYpE. AHAIOTHUS
MEXITY MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KOJIeOaHUAMHU

®opmyna ToMcoHa. 3aKoH

COXpaHEHHS YHEPTUU B HJICATEHOM
Kosie0aTeTbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

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

16

[IpencraBnenue o 3aTyxaromux
KonebaHusX. BeiHyX/1eHHBIE
MeXaHU4YeCKHe KoJeOaHusl.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbhb86

17

ITepemeHHBIH TOK.

CunyconaibHbIN NEPEMEHHBINA TOK.

MOIHOCTE EPEMEHHOT0 TOKA.
AMIUIMTYIHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANPSKEHUS

bu6nmuorexa [IOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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18

Tpanchopmarop. [lponsBoactso,
nepenayda u nmorpedieHne
3JIEKTPUYECKOHN SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE HIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JINHUH JJIEKTponepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPH
MIPOU3BOJCTBE IEKTPOIHEPIUU.
KynpTypa ncnonszoBanus
3JIEKTPOSHEPTUH B MOBCETHEBHOM
KU3HU

21

MexaHuuecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. llepuon.
CKOpOCTh pacupoCTpaHEeHUs U
JuiMHa BOJIHEL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH
3ByKa. Beicora ToHa. TemOp 3Byka

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

23

DNEeKTPOMarHUTHHIE BOJIHBI, UX
CBOMCTBA U cKOpoCTh. [kaa
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIIUTIBEI paTUOCBS3U U
TeneBuaeHus. Pazsurue cpeacTs
cBa3u. Paguonokanus

25

KonTpoabHnasi pabora Ne2
«Konebanus 1 BOJIHBI»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

41

[IpsamonnHENHOE pacpoCTpaHEHHE
CBETa B OAHOPOJHOM CpeEJE.

bubmuorexa [IOK

26 Toueunslii ncToyHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/ISI cgeta. [loctpoenue bubamorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paKEHUH B ITIOCKOM 3epKajie
IIpenomnenue ceera. Ilonnoe
28 BHYTPEHHEE OTPAKCHUE. bubmuorexa [JOK
[penenbHbIii Yroi MOJIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHS
JlaGopaTopHas padora Ne
29 «I/Isﬁlx(zgpe}(::e HOKIZISg;)eJI}IN i bubmorexa LIOK
https://m.edsoo.ru/ffOcd67a
MIPEJIOMIICHUS CTEKIIa»
Jlunzel. [locTpoenune n3006pakeHmit
30 B JIMH3C. q)ng/[y.Ha TOHKOﬁpHHH3BI. bubnmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JINH3bI
JlaGopaTopnasi paboraNe6
31 «MccmenoBanue CBOMCTB
M300paKEHUI B TUH3AX)
Hucnepcus cBera. CiioXHBINA COCTaB
32 Oenoro ceera. L[Ber.
JlaGopaTopnasi padora Ne7
«HabnroieHre qucnepcu CBETay
33 Wutepdepennms cera. Judpakius bubnuorexa LIOK
csera. [ludpakumonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bu6mmoreka [IOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

42

[lonspusanus ceera

https://m.edsoo.ru/ffOcf02e

Onrtudeckre mpuOOPHI M YCTPOHUCTBA

35 1 ycJoBHs UX 0€30MacHOTO
MPUMECHECHUS
['panuel MPUMEHUMOCTH
36 KJIACCUYECKON MEXaHUKH. bubnuorexa [IOK
[MocTynaTe! crielUanbHON TEOPHH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
O
HOBPEMEHHOCTH. 3aM HU
AHOED A https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIICHUE JITTUHBI
DHeprust U UMIYJIbC
penasTUBUCTCKON yacTulbl. CBA3b bu6nuorexa [IOK
38 .
MAcCCHhI C SHEPIHEH U UMITYIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi MoKos
o K(())HTponLC})[aﬂ pabdora Ne3 ) . Butmorexa [IOK
«Ontuka. OCHOBBI CHIEIIHATEHOM
N https://m.edsoo.ru/ffOcf6f0
TEOPUU OTHOCUTEITLHOCTH»
40 ®oronbl. opmyina [Inanka. bubnuoreka [IOK
DHeprus ¥ uMITyabc GoToHa https://m.edsoo.ru/ffOcfel6
O
o | e
’ T https://m.edsoo.ru/ffOcffc4
CroneroBa
3aVK0HH (VbOToatb(beKTa. YpaBHeHHe BuGmmorexa LIOK
42 Ounmreitna s poroaddexra.

«Kpacnas rpanuma» ¢porodddexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

43

Jasnenne crera. OnbiTel I1. H.

N bu6nuorexa [IOK
43 JlebeneBa. XuMHYECKOE NEHCTBHE https://m.edsoo.ru/ff0d04as
cBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHE:
44
(dhoTosmeMenT, (HOTONATUHK,
COJIHEUHas OaTtapesi, CBETOIUO]]
45 Pemenue 3amgau no reMe « 9JI€MEHTEI bu6nuoreka [IOK
KBaHTOBOM OITHKH» https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OTBITE
46 Pesepdopna o paccesturo o- bubnmoreka [JOK
yactui. [Inanerapuas Moaenb https://m.edsoo.ru/ff0d091a
aToma
bu6mmoreka [IOK
4 Hoctynarst bopa https://m.edsoo.ru/ffOdOafa
Wznyuenue u nornomieHnue GOTOHOB
48 MIpH MEepeXoie aToMa C OJTHOTO bu6nunoreka [IOK
YPOBHSI SHEPTUH Ha IPpyroi. Bus https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
BosnHoBbIe cBOMCTBA YacTull. BoaHbI
49 ne bpoiins. KopnyckynsipHo- bubnuorexa LIOK
BOJTHOBO# nyanu3m. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.
50 Omnsitel Pe3epdopaa mo bubnmoreka [IOK

OIIPCACIICHUIO COCTaBa
PAaaAUOAKTUBHOI'O U3JTYyUCHUSA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

44

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiausHue
pPaaMO0aKTUBHOCTU HA KUBBIC
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Uzoronsl. Anbda-pacma.
DNEeKTPOHHBIA U TO3UTPOHHBIN
6era-pacnan. ['amma-uznyuenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS3U HyKJIOHOB B sJIpe.

S nepublie peakuuu. S nepHbii
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
JKOJIOTHUYECKUE ACIIEKTHI SIePHON
SHEPIreTUKU

bu6nmuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHble YacTullbl. OTKpbITHE
MO3UTPOHA. MeTO 16l HAOTIOICHUS U
perucTpaum 3JIeMEeHTapHbIX
yactuu. Kpyruslii cron
«DyHaamMeHTaIbHbIC
B3auMoaelicTBua. EqUHCTBO
(u3MuecKoi KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

KonTtpoasnas padora Ned o reme
«KBanroBas gusuka»

56

Bun 3s8é3nHoro He6a. Co3Besnus,
SpKHE 3BE3/IbI, TUTAHETHI, UX
BuauMoe asvkeHue. ConHeunas
cucreMa

57

Counuie. ConHeuHas akTUBHOCTb.



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

45

Hctounuk sneprun CosiHIIAa U 3BE3]T

58

3BE3/1bI, ©X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIe1I0BAaTEeNIbHOCTU. BHyTpeHHee
ctpoeHnue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O POUCXOKIACHUHU 1
sposrroru CoJTHIA U 3BE3T

59

Mnuneunsiii [IyTe — Hama
TI'anmakTuka. Ilonoxenue u
nemwxkenne Comana B ['amakTuke.
lNanmaxktukn. YEpHbIE ABIPHI B A1pax
rajlakTUK

60

Bceenennas. PasOeranue rajakTHK.
Teopus bosbiioro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

61

Hepermennsie mpo0ieMbl
aCTPOHOMHH

62

[ToBTOpEHME . «DIEMEHTHI
aCTPOHOMHUHU U aCTPOPUIUKU»

63

[HoBTopenue. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COMAIbHONU 1
ATUYECKOH chepax eaTeIbHOCTH
YyeJIoBeKa

64

IToBropenue. Ponbs 1 MecTo pU3UKU
U aCTPOHOMHUHU B COBPEMEHHOU




46

Hay4HOU KapTHHE MHpa

[ToBTopenue. Ponp pusnueckoii
TEOpHH B (OPMHUPOBAHUN

65 . . 1
MpeICTaBIeHUI 0 HU3UYECKOM
KapTUHE MHpa

66 HroroBasi KoHTpoIbHasi padoTa 1 1

67 IloBTrOpenue. MaruuTtHoe noie. 1
DneKTpOMarHuTHAsT MHIYKIIHS
IloBTopenne. OnTuka. OCHOBBI

68 cneuH:nLHoﬁ TEOpUH 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d1784
OTHOCUTCIIBHOCTH
OBUIEE KOJIMYECTBO YACOB 110 68 5

IHPOI'PAMME



https://m.edsoo.ru/ff0d1784
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