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HOACHUTEJIBHAA3SAIINCKA

[Iporpammanodursznke0a3z30BOroypoBHIHAYPOBHECPEIHET0001IET000pa30BaHU
s pa3zpaboTaHa Ha OCHOBE TMTOJIOKECHU M 151 TpeboBaHUM K
Pe3yIbTaTaMOCBOCHUSIOCHOBHOMOOPA30BaTEIILHOUIIPOrPAMMBI, ITPEACTABICHHBIX B
OI'OCCOO,araxxecyuéToMmPpeaepanbHOiipadoyeinporpaMMbIBOCIUTAHUS UKOHLIE
MIUUTPETIOIABAaHUSYdYEOHOTO npeamera «Duzuka
BOoOpa3oBaTenbHbIXOpranuzanuaxPoccuiickoi®enepalnm,peaan3yonuX0CHOBHbI
e00pa3oBaTEIbLHBICITPOTPAMMBL.

ConepxanuenporpaMmmbinopuznkeHanpaBieHoHA)OPMUPOBAHUEECTECTBEHH
0-Hay4yHONKapTUHBIMUpaoOydatonuxcs 1 0—1 1kmaccoBnpuodyuennn ux Gu3nke Ha
6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-
nesrenbHOCTHOTOMOoAX0Aa. [ [porpammanodusukecoorBeTcTBYyeTTpe60BaHsIMDI'O
CCOO
KIUTAHUPYEMBIMIUYHOCTHBIM, ITPEAMETHBIMUMETAIPEIMETHBIMPE3YIbTaTAMOO yUCH
Us1,aTaKKEyUU THIBAE THEOOXOTUMOCThPEaTn3aluUMEKITPEIME THBIX CBSI3E U (PUBUKHC
€CTEeCTBCHHO-HAYUYHBIMUYUEOHBIMUTIpEIMeTaMu. BHeHONIpeIensaoTcsT  OCHOBHBIE
e M3y4yeHus: GU3UKK Ha YPOBHE CpPEAHEro oOIIerooopa3oBaHusl, MiIaHUPyEMbIe
pe3yabTaThl OCBOEHUS Kypca bu3uKu:
JUYHOCTHBIE,METAPEIMETHBIE, peIMeTHbI(Ha0a30BOMYPOBHE).

[Iporpammanopu3nKeBKIIOYAET:

o [JITAHUPYEMBIE PE3YNbTaThl OCBOCHHUS Kypca (U3MKKM Ha 0a30BOM YpOBHE,

BTOMYHCIICIIPEAMETHBIEPE3YIBTATHIIOTOAaMOOYUCHUS;

e cofiepkanneydeOHoronpeaMeTa«Pu3nKanmorogaMmoOydeHusl.
duzrkakakHayKaOHan00JIeeO0IIMX3aKOHAXTTIPUPO,IbI, BEICTYIasIBKAUE€CTBE
y4eOHOTro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY3HaHHUH 00
okpyxaroreM wmupe. IKkombHBIH Kypc QHU3UKH — CHCTEMOOOPa3YHOIIHIIIIS
€CTECTBEHHO-HAYYHBIX  y4eOHBIX  MPEAMETOB,  IOCKOJIBKY  (pusmueckue
3aKOHBIIC)KATBOCHOBETIPOIIECCOBUSABIICHUH, N3y4aeMbIXX UMUECH, 0n0T0THEH, Pr3nde
ckomreorpadueiinacrpornomueii. icmoib30BaHHEHAKTUBHOCTIPUMEHCHU S U3UICCK
WX3HAaHUHOTIPEIesieTXapakTepUPa3BUTHEPAZHOOOPA3HBIXTEXHOIOTHIBC(hepesHepr
€TUKH,TPAHCTIOPTA,0CBOCHUSIKOCMOCA,  MOJYYEHUS]  HOBBIX  MaTepUalioB  C
3aIaHHBIMU CBOMCTBaMU u

npyrux. U3yuennepu3sukuBHOCUTOCHOBHOWBKIIAIB(OPMUPOBAHNEECTECTBEHHO-
Hay4YHOMKapTUHBIMUPAOOyUarOIINXCs,B
dbopMHUpOBaHNECYMEHUNTIPUMEHITHHAYIHBIUMETOI ~ TIO3HAHUSITIPH  BBIMIOJHEHUHT
MMHUY4YEOHBIXUCCIICIOBAHU.
BocHoBykypcahu3uKuII1ypOBHICPEIHET000IIIEr000pa30BaHUSATIONOKEHPST
UJIEeH,KOTOPBIEMOKHOPACCMATPUBATbKAKITPUHIIUIIBIETOTIOCTPOEHHUSI.



Hoesyenocmnocmu.BcoOOTBETCTBUUCHENKYPCSIBISETCAIIOTMUECKU3aBEPIIEHH
BIM, OH COIEPXKUT MaTepuad M3 BCEX pa3AeyioB (U3HKH, BKIIOYAET
KaKBOIPOCHIKIACCUYECKOMN, TAKUCOBPEMEHHOU(PUIUKH.

Hoeszcenepanuzayuu.BcooTBeTCTBUHCHEMMAaTEPUATIKYPCAPUZUKNOOBETUHEHB
okpyrdusznueckuxreopuil. BegymummakypceesiseTcsihopMupoBaHue
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE UIIOJIE.

Hoeseymanumapuzayuu. E€peannzanusanpeanoiaraeTucnoib30BaHueryMaHu
TapHOTO
noTeHuuanadu3nIeCcKOHaAyK1,0CMbICTIEHUECBA3UPA3BUTUAPUZUKUCPAZBUTHEMOO
II€CTBA,aTAK)KECMUPOBO33PEHUECKUMU, HPABCTBEHHBIMUUIKOIOT HYECKUMHUIIPOOIIE
MaMHu.

Hoesanpuknaonoiinanpasinennocmu. Kypchu3nkumnpemoiaraeT3HakOMCTBO  C
ITUPOKUM Kpyrom TEXHUYECKUX u TE€XHOJOTUUECKHUX
NPWIOKEHU N3 YUeHHBIX TEOPUNN3aKOHOB.

HoessxonozuzayuupealinzyercanocpeCTBOMBBEICHUSIIEMEHTOBCOAEPKAHN
S1,TOCBAIIEHHBIXIKOJIOTUYECKUMITPOOIEMAMCOBPEMEHHOCTH, KOTOPbIE  CBA3AHBI C
Pa3BUTUEMTEXHUKU u TEXHOJIOTUH, a TaKxe
00CYXIEHUATIPOOJIeMPalMOHAIBHOTOTIPUPOI0MOJIb30BAaHUSUIKOIOTHYeCKoibe30m
ACHOCTH.

CrepKHEBBIMUAIIEMEHTAMUKYpCcapU3NKIHAYPOBHECPETHET000IIIEr000pa3oBa
HUS SIBISIIOTCSL (pu3nueckue Teopun (PopMHUpOBaHUE MPEACTABICHUN OCTPYKTYpe
nocTpoeHus:  (U3MYECKOM  Teopuu, poid  (PyHIAMEHTaJbHBIX  3aKOHOB
UIIPUHIUIIOBBCOBPEMEHHBIXITPEACTABICHUSAXOIPUPOIE,TPAHULIAXIIPUMEHUMOCTHUT
€OPHUIL, IIIAONUCAHUAECTECTBEHHO-HAYYHBIX IBJIEHUMUTIPOLIECCOB).

CHUCTeMHO-/ICSITEIbBHOCTHBIM  MOAX0J B  Kypce (UMK pealn3yeTcs
OPEXKAEBCEr0o 3a CUYET OpraHu3aluyd  HKCIEPHUMEHTAIbHON  JI€SITEIbHOCTH
obOy4Jaromuxcs. /[ms16a30BoroypoBHsIKkypcadh M3UKU—
ATOUCTIOTH30BAHUECUCTEMBI()POHTATBHBIXKPATKOBPEMEHHBIXIKCIIEPUMEHTOBHIIA0
OpaTOPHBIXPAOOT,KOTOPHIE B MpOorpamMMe Mo Gu3uKe 00BETUHEHBI B OO CIIMCOK
VUYCHHUECKUXIPAKTHUECKNX  paboT. Brimenenne B yKa3aHHOM — TIEepeyHE
1abopaTOPHBIX
paboT,IPOBOUMBIXIIIKOHTPOISIMOLIEHKH, OCYIIECTBIIETC ydaCTHUKaMU0Opa3oBa
TEITHHOTOTPOIIECCANCKOIIN30CO0CHHOCTEUTIIAHUPOBAHUSMOCHAIIICHUSIKAOHETA()
n3ukn.[IpuaTomoOecneunBaeTca0BIa1IeHNE00 Yy aOIIUMUCT yMEHUMUIIPOBOAUTHK
OCBEHHBIEU3MEPEHM S, UCCIIEIOBAHUA3aBUCUMOCTEN (PU3NUECKUXBEITMUNHUTIOCTAHOB
KyOIBITOBIIOIIPOBEPKENPEITI0KEHHBIXTUIIOTES.

BonbmoeBHMMaHueyAeIs€TCAPEIICHUIOPACYETHBIXUKAYECTBEHHBIX3a0aY.
I[Ipu »ToM g pacy€THBIX 3a7a4 MPUOPUTETOM  SIBIAIOTCA 3aJlaud  C
SBHO3a1aHHONW (PU3NYECKONMO/IEITBIO,[103BOJISIFOLINE MPUMEHSITbU3YYEHHbIE
3aKOHBIN



3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3lielia Kypca, TaK W WHTETPUPYS 3HAHUSA
M3pa3HbIX pa3fenoB. [ KaueCTBEHHBIX 3a]a4 MPUOPUTETOM SIBIISIIOTCS 3a/JaHus
HA00BSICHEHUETIPOTEKAHUS(PUINICCKUXABICHUHUTIPOIIECCOBBOKP Y KAIOIICHKU3HH,
TpeOyroIueBbI00padh U3NIECKOUMOICTUISICUTYATUUTTPAKTHKO-
OpPUEHTUPOBAHHOTOXapaKTepa.

BceootBercTBunctpedoBanussMu®@I OCCOOkmaTepraabHO-
TEXHUYECKOMYOOeCcTIeueHHI0yueOHOronpoieccada3oBbIiypOBEHbKYypcahU3ukn Ha
YpOBHE  CpeaHero  obOmiero  oOpa3oBaHus  JOJMKEH  H3ydyaThCcsl B
YCIOBHSIXIIPEIMETHOTO KaOuHeTa (PU3UKM WM BYCJIOBUSAX HHTETPUPOBAHHOTO
KaOMHeTarpeIMETOBECTECTBCHHO -

Hay4HOroIukIa. BkabuHeTehu3nKkua0IKHOOBI ThHE00X0AMMOETab0paToOpHOE0O0P
yIOBaHUE IS BHIMOTHCHUSAYKa3aHHBIXBIPOTpaMMe 10 (pu3UKe  yYECHHYECKHX
NPaKTUYECKUX paboT U IEMOHCTPAIIHOHHOEO0OPY/JOBAHHE.

JleMOoHCTpannoHHOE000py10BaHNE()OPMHUPYETCIBCOOTBETCTBHUCIIPHUHITUIIOM
MUHUMAaJIbHOMI0CTATOYHOCTUHOOECTICUNBAETIIOCTAHOBKYIEPEUNCIIEHHBIXBIIPOTPA
MMETNO()H3NKEKITIOYEBBIXAEMOHCTPALIM A ITHCCIICTOBAHUSN3YIaeMbIXIBIICHUHUTIP
OIIECCOB,IMITUPUYECKUXU( YHIAMEHTAIBHBIX3aKOHOB, UXTeXHUYECKHUXITPUMEHECHU I

JIaGopaTopHOC0OOPYIOBAHHE TSIy YE HUIECKUXITPAKTHIECKIXPAOOTPOPMUDPY
eTcsi B BUJE  TEMAaTWYECKUX  KOMIUIEKTOB W oOecredymBaeTcs B
pacuéTeoTHOrOKOMITIEKTaHAABYX00 yaaromuxcs. TeMaTH4eCKHeKOMIUIEKThIIa0opa
TOPHOT'0000PYIOBAHHSIOKHBIOBITHIIOCTP OSHBIHAKOMILUIEKCHOMHUCITONb30BaHUT
aHAJIOTOBBIX 17} UG POBBIX puOOpOB, a TaKKe
KOMIIbIOTEPHBIXU3MEPHUTEIBHBIXCUCTEMBBH, IS (YPOBBIXIIA00PATOPHIA.

OCHOBHBIMHIIEIIIMUNU3YICHUSA PUZUKUBOOIIIEMOOPA30BAHUUSBIISIOTCS :

o hOpMHpPOBaHHEHHTEPECANCTPEMIICHUI00 yIAFOIINXCSIKHAYYHOM YN 3Y YCHHFOTT

PHUPOJIBL,Pa3BUTHEHXUHTEIUICKTYaTbHBIXUTBOPYECKUXCITOCOOHOCTEH;
epa3BUTHE  TPEJACTABICHUA O  HAYYHOM  METOJ€  TO3HAHUA W
(dbopMHUpPOBAaHUENCCIIETOBATETHCKOTOO THOICHUSIKOKP Y KAIOIIIMMIBIICHUSIM;

e popMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa HW3Y4YEHUS
OCHOBCTPOCHHS MaTepunU(yHIaMEHTATbHBIX3aKOHOB(MU3UKY;

o hopMUPOBaHNEYMEHUITOOBICHATHABICHUSCUCTIONH30BaHUEM(PU3NUECKUX3H
AHUNMHAYYHBIX/I0KA3aTeIbCTB;

« hopmMupoBaHHETIPEICTABICHUHOPOTHPUIUKUISIPASBUTUSIPYTUXECTECTBEH
HBIXHAYK, TEXHUKAUTEXHOJIOT HIA.

JlocTikenne 3THX Iieneid oOecreunBaeTcs PEIICHHEM CISAYIOMUX 3aaad
BIIPOIIECCEN3YUCHUSKYpCcapU3NKIHAYPOBHECPETHETOO0IIET000pa30BAHMS:



o IPUOOpETEHHE CUCTEMBI 3HAHUUI 00 001X puznueckux
3aKOHOMEPHOCTSIX,3aKOHAX, TEOPUSIX, BKITIOUASIMEXaHUKY,MOJIEKYISPHYIO]
W3UKY,JIEKTPOAMHAMUKY,KBAHTOBYIO(DU3UKYHDIIEMEHTHIACTPO(PU3UKY;

e popMHUPOBAHNEYMEHUUTTPUMEHA THhTEOPETUUCCKUE3HAHUSA 00 bsICHEHUSIDU
3UYECKUXSBJICHUNBIPUPOACHIISITPUHATUATPAKTUYECKUXPEIICHUMBIIOBCE
JTHCBHOMKU3HHU,

e OCBOCHHECTIOCOO0BPEIICHUSIPA3TUYHBIX32/1a4CIBHO3aIaHHON (D U3NYECKOUMO
JeJb10,3a1a4,10/IPa3yMEBaIOIINXCAMOCTOSTEIbHOCCO3TaHue (D U3UUECKOM
MOJIEJIN,aICKBATHONYCIIOBUAM3a/1auH;

e MIOHUMaHUEDUINUECKUXOCHOBUTTPUHIIUIIOBICHCTBUATEXHUUECKUXYCTPOUCTB
U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOLIYIOCPEY;

e OBJIAJICHUEMETOIaAMUCAMOCTOS TEILHOT OTIAHUPOBAHUS UTIPOBEICHUSA(DU3NUE
CKHX AKCIIEPUMEHTOB,aHAIN3a
UUHTEpIpeTaMUUHPOPMAITUT, 0TI PEACTICHUS
JIOCTOBEPHOCTHUIIONYYEHHOTOPE3yJIbTaTa,

e CO3/IAaHUEYCIIOBUIMIIAPA3BUTHSIyMEHUUTIPOEKTHO-

UCCIIEN0BATEIBCKON, TBOPUECKONAEATETBHOCTH.

Hauzyuenuedusnku(6a3oBblilypoBeHb)HAypOBHECPEAHET0001IEro00pa3oBaH

usa otBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Henento), Bl 1knacce—
684acoB(24acaBHeEIIO).

[IpennaraemspiiiBporpaMMenopu3nKenepeueHbIad oOpaTOPHBIXUTTPAKTHUECKH

XpabOTSBISETCAPEKOMEHI0BAHHBIM, YIUTEIIb/IEIaeTBRIOOPIIPOBEACHUAIA00paTOPH
BIXPaOOTHONBITOBCYYETOMUHIUBU Ty AIbHBIXOCOOCHHOCTEHO0 yUatoIUXCSl.



COJIEP)KAHUE
OBYUEHUSI10KJACC

Pasznenl.@u3MKauMeTOAbIHAYYHOT OIIO3HAHM S

dusuka— HayKa 0 npupoae.Hayunsie METObI
[IO3HAHUAOKpYyXKaroueromupa. PosibakcrnepuMeHTau TeOpUMBIIPOLIECCEIIO3HAHUATIP
UPOJIbl. DKCIIEPUMEHT BPU3UKE.

MopenupoBanue  puaMyeckux  sBIEHUH HW  mpoueccoB.  HayuHbie
runore3bl. Pu3nyueckre 3aKOHbl U TEOpHUH. | 'paHUIbl MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB.I [pMHIIMIICOOTBETCTBUS.

Ponb u wMecro @usuku B (POPMHUPOBAHHM COBPEMEHHOW Hay4YHOMU
KapPTUHBIMUPA,BIPAKTUYECKONAEATEIIbHOCTUIIIOACH.

Llemoncmpayuu

AnanoroBele U UUQPPOBBIE H3MEPUTENbHBIE TPHOOPHI,

KOMIIBIOTEPHBICIATUHKHU.

Paznen2.Mexannka

Temal . Kunemamuxa

MexannyeckoeaBukeHrne. OTHOCUTEIbHOCTbMEXaHUUECKOT OJIBUYKEHHUSL.
Cucremaorcuéra. TpaekTopusi.

ITepemenienne,CKOPOCTh(CPEAHASICKOPOCT, MTHOBEHHASICKOPOCTh ) NYCKOPEHHU
eMaTepUaIbHOUTOUKH, UXITPOECKIIMUHAOCUCUCTEMBIKOOPIMHAT. CII0KEHUETIEPEMEIIT
€HUHHUCII0KEHUECKOPOCTEM.

PaBHOMEpHOCHpPABHOYCKOPEHHOCTIPAMOIMHEHHOeIBIbKeHUE. [ paduknzaBucu
MOCTUKOOPIMHAT,CKOPOCTH, YyCKOPEHUS, Ty THUIIEPEMEIICHUSIMATEPUATEHOUTOUKHO
TBPEMEHHU.

CroboaHoenaaeHue. Y CKopeHUeCBOOOHOT 0TI ICHHUSI.

KpuposnmmHeitHoenBrxeHue. | BkeHneMaTepruaaibHOMTOUYKUIIOOKPYKHOCTH €
MIOCTOSIHHOM o MOJTYJIIO CKOPOCTBIO. Yrnosas CKOpOCTb,
nuHelHasickopocTh. [lepuoanvacroraobparnieHus.
LlenTpOCTpEMUTETBHOCYCKOPEHHUE.

TeXHUYEeCKUEeyCTPONCTBANIIPAKTHYECKOCTIPUMEHECHUE : CITUIOMETP, IBUKECHUE
CHApSI0B,[ICTHbIENPEMEHHBIETICPENAYH.

Jlemoncmpayuu

MoaenbCuCTEMBI OTCUETA, MITIOCTPALUIKMHEMATHYECKUX
XapaKTePUCTUKIBUKCHUS.

[Ipeobpa3zoBanre IBUKECHUUCUCTIONB30BAHMEMIIPOCTRIXMEXaHN3MOB. [ aienne

TEJIBBO3/1YXEUBPA3PEKEHHOMIIPOCTPAHCTBE.

Habnronenue nBrxeHusATENA,0pOIIEHHOT OO 1Y TJIOMKT OPU30HTYUTOPU30HTAITH
HO.



N3mepenne yckopeHus: CBOOOHOTO

najgenus. HanpasieHHeCKOpOCTUIIPUIBUKEHUATIOOKPYKHO

CTH. Yuenuueckuti sxcnepumenm,1abopamopusvlepadomul

N3yueHne  HEpaBHOMEpPHOIO  JABWKEHHMS C  LEJIBI0  ONpPEACIICHUS
MI'HOBEHHOMCKOPOCTH.

NccenenoBaHneCOOTHOMEHUAMEKAYITYTSMU, ITPO IEHHBIMUTEIIOM3AIIOCIEA0B
aTeIbHBIEPABHBIEIPOMEKYTKUBPEMEHUITPUPABHOYCKOPEHHOM/IBU)KEHUMCHAYAJIbH
OMCKOPOCTHIO,PABHONHYIIIO.

N3ydeHune nBUXKEHUS 1IapUKa B BA3KOU

KUAKOCTH. MI3ydueHne 1BKeHUITeNa,0pOIIEHHOTOTOpU30HTa

nbHO. Temal. /lunamuka

IIpuaiun  otHocutenbHOCcTH  ['ammiies.  IlepBbii  3akoH  HprotoHa.
NHepunaibHbIECUCTEMBIOTCUETA.

Macca Ttena. Cuna. IlpuHumn cynepno3unuu cuil. Bropoll 3akoH
HeroroHamsimarepranbHOUTOUKK. TpeTnii
3akoHHproTOHAIsIMaTepraIbHBIXTOYEK.

3akoHBceMupHorotsaroteHus. Cunatsxectu.l leppaskocMUYECKAsICKOPOCTb.

Cunaynpyroctu.3akoHl 'yka.Becrena.

Tpenune. Bunbl TpeHus (NOKOsS, CKOJbXEHUS, KadeHus). Cuna TpeHUs.
Cyxoerpenue. Cuia TpeHUS CKOJILKEHUS M cwia TpeHus nokos. Koaddumment
TpeHus1. CuiaconpoTUBICHUATIPUIBUKECHUUTENABKUIKOCTUHIINTa3€.

[NocTynarenpsHOEUBpaIIaTEIbHOESABUKEHINEA0COMOTHOTBEPIOTOTENA.

MOMEHTCHIIBIOTHOCUTENBHOOCUBpAllleHUs. I [neqocuiel. Y cioBUsIpaBHOBECHST
BEpAOroTEa.

TexXHUYeCKUEeyCTPOUCTBANIIPAKTUYECKOETTPUMEHEHHE . TTOJIIUITHUKH, IBUKEH
UEHUCKYCCTBEHHBIXCITYTHUKOB.

Jlemoncmpayuu

SIBneHuenHepIyn.

CpaBHeHueMaccB3auMoAecTBRyOmMMXTEN. B

ToponzakoHHbIOTOHA.

N3smepenune

cu.Croxenuec

WL

3aBUCHMOCTBCHIIBLYTIPYTOCTHOTAC(OpMAIIUH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U

najeHuu. CpaBHEHUECWIITPEHUSTIOKOS, KAUEHUS HCKOJIbKEHUSI.

YcnoBuspaBHOBecusATBEpAOroTena. BuapipaBHosecus. Yuen

uyecKuu SKCnepumenm, 1abopamopmbie

pabomuiI3ydeHne IBUKEHUSIOPYCKATOHAKIIOHHOUILIIOCKOC

TH.



UccnenoBanre 3aBUCMMOCTU CHJI YIPYTOCTHU, BO3HUKAIOIIUX B MPYXKUHE
HUpe3nHOBOMOOpa3Ie,oT uxaepopmariu.

HccnenoBanneycnoBUMPaBHOBECUATBEPAOTOTEIA, UMEIOIIETOOChBPALLICHUS.

Tema3.3axonvicoxpanenusa emexanuke

NmnynbcMmaTepuanbHONTOUKH(TENA),CUCTEMbIMATEpUATIbHBIXTOUEK. IMITYTBC
CUJIBIMM3MEHEHUEHUMITYJIbCcaTela. 3aKOHCOXPAaHEHUSIUMITYJIbCa. Peak THBHOE IBUKEH
ue.

PaboTacunbl. MOIIHOCTHCHITBI.

KunernueckasnneprusimarepuaabHOUTOUKH. TeopeMaoOn3MEeHEHUUKUHETHYE
CKOMDHEPIUHU.

[MoTenuuanpuassHeprus. [loTeHIMATBHASIIHEPTUAYTIPYT01€HOPMUPOBAHHOMTT
pyxuHbL [ loTeHITMATEHASIHEPTUATEIABOIN3UTIOBEPXHOCTU 3EMIIH.

[ToTeHnuanbHBIEMHENOTEHITMATBLHBIECUITBL. CBA3bPA0OTHIHETOTEHIIUAIBHBIXC
MJICU3MEHEHNEMMEXaHNIECKOMIHEPTUUCUCTEMBITEI. 3AKOHCOXPaHEHUSIMEXaHUUEeC
KOUDHEPTUH.

YrpyruenHeynpyruecToIKHOBEHUS.

TexHudyecknue yCTpPONCTBA M  MPAKTUYECKOE TMPUMEHEHHUE: BOJOMET,
KOTIEP, TPY>KUHHBIMITUCTOJICT, IBUKECHUEPAKET.

Ilemoncmpayuu

3aKOHCOXpaHEHUSUMITYJIbCA.

PeakTtuBHOE1BHXKEHNE.

[lepexoanoTeHIMaTbHONIHEPT UM BKUHETUYECKYIONOOPATHO.

Vuenuueckuii sxkcnepumenm,iabopamoprviepabomol

N3yuenneabCcomOTHOHEYTPYTOroyaapacioMOIIbIOBYX0UHAKOBBIXHUTSIHBIX
MasTHUKOB.

HccnenoBannecBs3upadOTHICHIIBICU3MEHEHUEMMEXaHMYECKOMIHEPT UUTEIaHa
IPUMEPEPACTIKEHUAPEINHOBOT 0Ky Ta.

Paznen3.MonexkyasipHasipusnkanTepMoIMHAMHUKA

Temal.OcHo6biMONEKYAAPHO-KUHEMUYUECKOUMEOPUU

OCHOBHbBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH U  HUX
ombITHOe0O0CHOBaHME. bpoyHoBckoeaBmkenue. lud pysus. XapakTepaB>KeHUANB3
AMMO/ICCTBHUSYACTHUIIBEIIECTBA. MOIENTUCTPOEHUATA30B, ) KUAKOCTEMUTBEPABIX TEIl
U OOBSICHEHHE CBOMCTB BeIllECTBA Ha OCHOBE JTHUX Mojeneid. Macca
upasmepbimMonekyi. Konuyectsosemectna. [loctossHHass ABoraapo.

TermmoBoe  paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana
temnepatyplienbcust.



MonaenbuaeanbHororaza. OCHOBHOCYPaBHEHUEMOJIEKYIISIPHO -
KMHETUYECKOUTEOpUUHUIealIbHOrora3a. AOCooTHasTeMIIepaTypaKkakMepacpeaHe i
KMHETUYECKOMIHEPTUUTEILIOBOr OB KeHUsTuacTurasa. [llkamaremneparyp
KenpBuna. ['a3oBble 3akoHbl. YpaBHeHHe MenaeneeBa—Knanelpona.3akoH
JlanpToHa. N3onponeccsl B UJICAUTBHOM rase c IIOCTOSIHHBIM
KoJudyecTBOMBelIecTBa. [ paduueckoenpeicTaBIeHUEN30MPOIIECCOB: U30TEPMa, N30
xopa,u3obapa.

TexHu4yeckneycTponcTBauIPakTUUECKOCTPUMEHEHHUE . TEPMOMETP,0apOMETD.

Jlemoncmpayuu

OnbIThI, JA0Ka3bIBAIOIINEIUCKPETHOECTPOCHUEBEIECTRA,

dboTorpaduMOIEKyIOPTaHUYECKUXCOSTUHCHUM.

OnbrTeimoud Gy3umxkuaKocTennrazos.M

0J1eJIbOPOYHOBCKOTOJIBHKECHUS.

MoaenvonbiTalllTepHa.

OnBITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE

MEKMOJICKYJISIPHOTOB3aUMO,ICUCTBHUS.
Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY AABICHUS ra3a Ha CTCHKU
cocyaa.OnbITHI, WJUTIOCTPUPYIOIIHE ypaBHEHUE
COCTOSIHUS UJEaIbHOTO Ta3a,
U30IPOIIECCHI.

Vuenuueckutiskcnepumenm,iabopamoptvlepabomul

OmnpeneneHneMacchbIBO3/1yXaBKIaCCHOMKOMHATEHA0CHOBEU3MEPEHUIOOBEMAK
OMHATBI,IaBICHUSAUTEMIIEPATYPbIBO3 1y XaBHEH.

HccnenoBanne3aBUCUMOCTUMEKTYIAPAMETPAMUCOCTOSHUS PA3pEKEHHOTO
rasa.

Tema2.0OcnosbimepmoouHamuKu

TepMmoanHamuueckasicucrema. BHyTpeHHIAHEPTrUsITEPMOTUMHAMAYECKOMN
CUCTEMBI M cmocoObl €€ wu3MeHeHms. KommuecTBo TemoTel U pabora.
BHyTpeHHsIs HEpTUs10AIHOATOMHOTOMieaIbHOTOra3a. BuapIteronepeaun : Temion
POBOJHOCTB, KOHBEKIIHS, W3JIyYCHHUE. VY nenbHas TEIUIOEMKOCTD
BelecTsa. KonnuecTBOTEIIOThIIPUTEILIONEPEAAYE.

[NonsTueobamuabaTHommporiecce.[lepBrritzakonrepmonunamuku. [ [pumenenn
enepBOro3akoHaTepMOIMHAMUKUKI30TporieccaM. [ paduaeckasuaTepnperanuspad
OTbIra3a.

Bropoii  3akon  TepmommHamukud.  HeoOpaTumocTh  mpoIleCCOB B

npupoae. TermossieMainHbL. [ [pHHIANBIIEICTBUA TEIIIOBBIXMALIVH.
[TpeobpazoBaHusdIHEPrUMBTEILIOBEIXMaITMHAX. Koap huimeHTIONe3HOTOIeHC TR IS
tertoBoMMainnbl. [ukinKapHornerokosh puuueHTnone3HoroaencTBus. IK0JI0rnye
CKHENPOOIEMBITEIIOIHEPTETUKH.



TexHuyeckue YCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHCHUE:
JIBUTATEILBHY TPEHHETOCTOPaHUSL,0bITOBONXOJIOUIBHUK,KOH
TULIMOHED.

Jlemoncmpayuu

N3meHneHneBHYyTpeHHEHIHEPTUUTEIATIPUCOBEPIIEHUUPAOOTHI: BBUIETIPOOKUHT
30y TBUIKUIIOAAEHCTBUEMCKATOTOBO3/1yXa, HArpeBaHN eI PUPaBIATYHHOUTPYOKEyT
EMTpeHUs(BUACOIEMOHCTPALIHS ).

N3meneHneBHyTpeHHEHIHEPT UK (TEMITEpATyPhI)TEIANIPUTEILIONEpeaaye.

OmnbITnoaanadaTHOMypPaCIIMPEHUIOBO3yXa( OMBITCBO3YIITHEIMOTHUBOM ).

Mopaenn  mapoBod  TypOWHBI, JBUTATE]Is  BHYTPEHHEro  CropaHwus,
PEaKTUBHOTOJIBUTATEIIA.

Vuenuueckutiskcnepumenm,iabopamopnvlepabomul

N3mepenneyaenbHOUTENIIOEMKOCTH.

Tema3.Azpecamnuviecocmoanungeuiecmea. Pazosvienepexoonl

[TapooOpa3zoBanue u koHaeHcauus. Mcmapenue u kuneHue. AOCONIOTHas
MOTHOCHUTENIbHASBIIAXKHOCTHBO3TyXa. HackIenHbIitnap. Y aenpHas TermioTanapooop
a30BaHUs1.3aBUCUMOCTb TEMIIEPATYPBIKUIICHUAOTIABICHHUS.

Tépnoe Ttenmo. Kpucrammmueckue wu amopdHbie Tena. AHU3OTPOINUS
cBoMcTBKpucTamwioB. Kunkuekpucramisl. CoBpeMeHHbleMaTepuaibl. [ laBieHnenkp
ucTau3anus. Y nenpHastersoramiabienus. Cyomumanus.

VYpaBHeHueTermoBorodaganca.

TexHn4ueckneycTponCcTBauIPaKTUUECKOETPUMEHEHUE . TUTPOMETPUTICUXPOME
TP, Ka&JIOPUMETP, TEXHOJOTMU TOJYYEHUS COBPEMEHHBIX  MaTepHAJIOB,
BTOMYUCJIEHAHOMATEPUAJIOB,IHAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBOICTBaHACHIILIEHHBIXIIAPOB.

KunennenpunonmxennomaasieHuu.C

OCOOBIM3MEPEHUS BIAKHOCTH.

HaGmronenreHarpeBaHUSUILIaBICHUAKPUCTATHYECKOTOBeecTBa. JleMoHCcTpa

HUSKPUCTAILIOB.

Vuenuueckutiskcnepumenm,iabopamoptvlepabomul

N3MepeHne0THOCUTENBHOUBIAXKHOCTUBO3 1Y XA.

Pa3znend.daekTpoanHaMuKka

Temal. Inekmpocmamuka

DnekTpu3anusTeNn. JiIeKTpuueckuiizapsia. JAsaBuaasnexkrpuueckux3apsaaon. [ Ip
OBOJIHUKH,TUDTICKTPUKUUIIONYIPOBOIHUKHU . 3aKOHCOXPAHEHUSAIEKTPUUECKOT 03ap
anaa.

B3aumoperictBue 3apanoB. 3akoH Kynona. ToueuHbli 3ieKTpuyecKui
3apsa.dnekrpuueckoenone. Hanpsx€aHocThanekTpuueckoronoiis. [ [ppyamumn



CYIIEPIIO3ULIN DIIEKTPUYECKUX TOJIEH. JInaun HaNpsKEHHOCTH
AIEKTPUYECKOTOIOJIA.

Pabotacumnexrpocratnyeckoromnoss.llorenunan. Pasnocrsnorenuuanos. I p
OBOJHUKHUHUINAIICKTPUKUBIICKTPOCTATUIECKOMITONE. [[U3IEKTpUYECKaATIPOHUIIAEM
OCTb.

DnekTpoeMKOCTh. KoHIeHCaTOp. DNEKTPOEMKOCTHILNIOCKOTOKOHEHCATOPA.
DHEPrus3apsKEHHOTOKOHAEHCATOPA.

TexXHUYEeCKUEeyCTPOMCTBANTTPAKTUYECKOETTPUMEHEHHE :AIIEKTPOCKOIT,AJIEKTPO
METP,3JIEKTPOCTATUYECKASI3AIUTA,3a3€MIICHUEAIEKTPOIPUOOPOB,KOHIEHCATOP,KO
NIMPOBAJIbHBIMAIIIIAPAT,CTPY MHBIMIIPUHTED.

Jlemoncmpayuu

Y CcTpOoNCTBOUMIIPUHIUITIEUCTBUAIIEKTpOMETpa. B

3aMMO/IECTBUEHARIEKTPU30BAHHBIXTEI.

DIEKTPUYECKOE TI0JIE 3aPSKEHHBIX

Ten. I I[pOBOTHUKUBAIEKTPOCTATUYECKOMITIO

Je.DIeKTpoCcTaTuueCcKas3aluTa.

JIMPNEeKTPUKUBANIEKTPOCTATUYECKOMIIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT

IUIOIIAIUIUIACTAH,PACCTOSIHUASL MEKIYHUMU U
JIUBJIEKTPUYECKOU TPOHULIAEMOCTH.

DHeprus3apsKEHHOTOKOHIEHCATOPA.

Vuenuueckuiiskcnepumenm,iabopamoprvlepabonivl

N3MepennesneKTpo€EMKOCTUKOHIEHCATOPA.

Tema2.llocmoannvtitanekmpuueckuiimok. Tokuspaziuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA.
Ncrounukuroka.Cunartoka.[loCTOSHHBINTOK.

Hanpsixenne.3akonHOMaiisydyacTKalenu.

DNEeKTPUYECKOE COMPOTHUBJICHUE. YIEJIbHOE CONPOTUBICHUE BELIECTBA.
[TocnenoBaTtenpHOE, TApAILIEIIBHOE,CMEIIIAHHOECOECTMHEHUETIPOBOAHUKOB.

PaGora oanmextpuueckoro Toka. 3akoH Jlxoyms—Jlenna.

MOILIHOCTBAIEKTPUYECKOTOTOKA.

DNEKTPOABIKYIIAsCUIIaUBHYTPEHHEECONPOTUBIEHUEUCTOYHUKATOKA. 3aKOH

OmamnsamnonHoi(3aMKHYTOM )anekTprudeckoienu. KopoTkoezaMbIKaHHE.
DONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIBIX  METAJIOB.
3aBUCUMOCTbCONIPOTUBRIICHUS] METAJIIOBOT
TeMiepatypbl. CBEepXIPOBOAUMOCTb.
DNEeKTpUUECKUUTOKBBaKyyMe. CBOMCTBAIEKTPOHHBIXITYYKOB.
[TomynpoBogHUKH. CoOcTBenHas 151 NpUMECHAas
MIPOBOAUMOCTBIIONYIIPOBOAHUKOB. CBOMCTBA p—N-
nepexoja.[loaynpoBOIHUKOBBIETTPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax H©  pacIijiaBax  dJIEKTPOJIUTOB.

DIIEKTPONUTUYECKAATUCCOUUALMS. DIEKTPOIIN3S.



DNeKTpUIeCKMUTOKBra3zax.CaMOCTOSITENIbHBIMUHECAMOCTOSATEIbHBIUPA3PSL.
Monnus.I1na3zma.

TexHM4eCKHEeyCTPONCTBANIIPAKTUYECKOETIPUMEHEHHE :aMIIEPMETP,BOJILTMETP
,pEOCTaT,NICTOYHUKUTOKA,AIEKTPOHArPEBATENBHBICTIPUOOPHI,IIEKTPOOCBETUTENbH
ple MOpUOOpbI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH JHOJI,TEPMUCTOPHIU
(doTope3nucTopsl, NOTYNPOBOAHUKOBBIN 11O/, TalbBAaHUKA.

Jlemoncmpayuu

N3mepennecniibITOKanHANPSKEHUS.

3aBUCHMOCTBCONPOTUBICHUAIUINHAPUIECKUXITPOBOAHUKOBOTIJIMHBIL, IO
UIIONIEPEYHOT OCEYEHUANMATEPHUAIA.

CmenaHHOECOE AMHEHNETIPOBOAHUKOB.

[IpsmMoe wu3MepeHue >IeKTpoABMKyLIeH cuibl. KopoTkoe

3aMbIKaHHETaJIbBAHMYECKOT03JIEMEHTANOIIEHKaBHY TPEHHETOCOTPO
TUBJICHHUS.

3aBUCHMOCTBCOINPOTUBIICHUIMETAIUIOBOTTEMITEpATYpHI. [Ipo

BOJAUMOCTBIJIEKTPOIUTOB.

HckpoBoiipazpsaunpoBoAMMOCTEBO3AYyXa.O

JHOCTOPOHHSSIIPOBOIUMOCTD THO/IA.

Vuenuueckutiskcnepumenm,iabopamoprvlepabonul

N3ydyeHnecmenaHHOroCOeIMHEHUSPE3UCTOPOB.

N3Mmepenune  2JIEKTPOABUKYINEHM  CWJIBl  HMCTOYHMKA TOKA U €ro
BHYTPEHHETOCOIIPOTUBIICHUS.

HaGmronenuesnekrponusa.

MexnpeaMeTHbIECBSI3H

Nzyuenue xypca ¢usuku 6azoBoro ypoBHs B 10 Kkiacce oCyIIeCTBISIETCS
Cy4€TOMCOIep KaTebHBIXMEXKITPEIMETHBIXCBI3ECKypCaMUMaTEMaTUKH,0M0I0TH
U, XUMUH,re0TpadUUUTEXHOJIOT UH.

Meowxcnpeomemnvie  nousamus, CBSI3aHHBIE c M3y4YEHUEMMETOI0B
HAyYHOTOITIO3HAHMUS :SIBJICHUE, HAYUYHBIN(aKT,TUoTe3a, pu3nvdecKasBeTInInHa,3aKOH
,TEOpHs1,HAOJIFOIEHHE, IKCIIEPUMEHT,MO/IEIMPOBAHUE,MO/IE€b, U3MEPEHUE.

Mamemamuxka:pemieHueCUCTEeMblypaBHEHU I, JIMHEHHASIQYHKITHS, Tapaboa,
runepOosia, ux TrpaQuKd W CBOMCTBA, TPUTOHOMETPHUUYECKHE (PYHKIIUU:CUHYC,
KOCHHYC, TaHI'eHC, KOTaHT'€HC, OCHOBHO€E TPUTOHOMETPHUYECKOE
TOKJIECTBO,BEKTOPBIMUXITPOCKIIUMHAOCUKOOPIMHAT,CII0KEHUEBEKTOPOB.

Buonoeua: wMexaHMuYeckoe JBW)KEHHME B KHBOW mnpupoae, auddysus,
OCMOC,TEIUIOOOMEH  KMBBIX OpPraHU3MOB (BHJABI TEIUIONEPENAYH, TEIIOBOE
PaBHOBECHE), IEKTPUUECKHUES BICHUSABKUBOUIIPUPOJE.

Xumus: NUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE ATOMOB M MOJIEKYII,
MOJIBBEIECTBA, MOJISIPHASIMACCA, TETUIOBBIECBOMCTBATBEP IBIXTEIL, JKUIKOCTENH



ra3oB,dJIEKTPUYECKUECBONCTBAMETAIIIOB,AIEKTPOINTHUECKASA TUCCOLMALMS, TAIbBa
HUKA.

l'eoepacghus:BnaxxHOCTHBO31YyXa,BETPHI,0apOMETP, TEPMOMETP.

Texnonocus: npeodpa3zoBaHue JBHKECHUU c
HCIIOJIb30BAHUEMMEXAHU3MOB, YUETTPEHUABTEXHUKE, IO IIIUITHUKHN, NCTIOJIb30BaHUE
3aKOHACOXPAHEHUSIMMITYJIbCABTEXHUKE(paKeTa,BOJIOMETUAPYTHE ), IBUTATEIbBHY TP
€HHErocropaHusi, napoBasi TypOWHa, OBITOBOW XOJOAWIBHHUK, KOHIUIUOHED,
TEXHOJIOTMUITIOTYYEHUSICOBPEMEHHBIXMATEPHUAJIOB,BTOMUYHCICHAHOMATEPUAJIOB, UH
AHOTEXHOJIOTHH,3JIEKTPOCTATHYECKASI3aIMTa,3a3EMIICHUEDIEKTPOPUOOPOB,KCEPO
KC,CTPYUHBIMITPUHTED,IIEKTPOHAT PEBATEIHbHBICTIPUOOPHI,ATIEKTPOOCBETUTEIbHBIETT
puOOpBI,ranbBaHUKA.

11KJIACC

Paznend.dnekTpoguHaMuKa

Tema3.Macnummnoenone. IneKkmpomazHUMHAAUHOYKYUA

[TocTossHHBIEMarHuTH. B3anMo1eCTBUENIOCTOSHHBIXMAarHuTOB. MarHuTHOETIO
ne.BekropmarHuTHOMUHYKIMH. [ [pUHITUTICYTIEPITO3UITMMMAT HUTHBIX
noJieit.JImann MAarHUTHOH VHIYKIIWH. Kapruna JIMHUU
MAarHUTHOMMHYKIIMUITIOJISIIOCTOSIHHBIXMAr HUTOB.

MarxnuTHOenonenpoBoIHMKacTOKOM. KapTHHATMHUMMHAYKIUUMArHUTHOT Ol
OJIINIMHHOTONPSIMOT OITPOBOAHUKAN3aMKHY TOT OKOJIBLIEBOIOIIPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoaelicTBue MpoOBOTHUKOB CTOKOM.

CunaAmnepa,eéMo1yIbMHAIIPABIICHUE.

Cuna JlopeHua, €€ MoOIydb MW HampaBiieHHE. J[BM)KEHUE 3apsiKEHHOU
YaCTHUIIBIBOJHOPOAHOMMAaruutHomnone. PaboracunsiJlopenria.

SIBIEeHUEINEKTPOMATHU THOMMHAYKIIUU. [ [0TOKBEKTOpaMarHU THOUWHTYKIIHH.
DNEeKTpOABWKYIIAsCUIIanHAYKIMU. 3aKOHAJIEKTpoMarHu THoUnHAyKuunudapases.

BuxpeBoeanekTpuueckoenosne. IIeKTPOABUKYIasCUIIanHAYKIIMMBIPOBO THU
K€,IBHKYILIEMCAIOCTYNaTEIbHOBOAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBunoJlenua.

NHaykTHBHOCTD. SIBJI€HHECAMONHAYKIMU. DIEKTPOABUKYIIASICUIACAMOUHTY
KIIUH.

DHeprusMarHUTHOT OMOJISIKaTYIIKUCTOKOM. DI

€KTPOMAarHUTHOETIOJE.

TexHnueckneycTponcTBauIpPakTHYECKOECTPUMEHEHHUE . TTOCTOSSHHBIEMATr HUTHI,
AIEKTPOMArHUTHI,3JIEKTPOJIBUTATEINb, YCKOPUTEIUAIEMEHTAPHBIXUACTULL, UHTYKIIO
HHasIeYb.



Jlemoncmpayuu

OnerTOpcerena.

OTKJIOHEHHUERIEKTPOHHOTOITyYKaMarHUTHbIMIIOJIEM. JInHU M

WHIYKIAAMarHuTHOTOTIOJIS.

B3anmoaercTBue 1By XpoBOIHUKOBCTOKOM.C

uiaAmmepa.

HenctBuecunsl/lopeHIaHanOHBIIEKTPOIUTA. S BITE

HUEAJIEKTPOMArHUTHOMMHTYKIIUH.

IIpaBunoJlenua.

3aBUCUMOCTBIJICKTPOABMKYIICHCUITBIMHIYKIMMOTCKOPOCTUM3MEHECHUSIMATH
UTHOT'OMIOTOKA.

SIBIeHMECaMOMHYKIIUH.

Vuenuueckutiskcnepumenm,iabopamopnvlepabomul

N3y4yeHneMarHuTHOT OO KATYIIKUCTOKOM.

HccnenoBanunenencTBus

MOCTOSIHHOTOMAarHUTaHApaMKyCcTOKOM. MicciieioBaHUESIBICHUSIEKTPOMAarHuT

HOW UHIYKIWH.

Pa3znenS.Kosie0aHusINBOTHBI
Temal.MexanuueckueurneKmpomacHUmMHbIEKONE0AHUA
Konebarenbnascucrema.CBob0sHBIEMEXaHHUECKHEKOIe0aHus. ['apMoHnYeCcK

ue koneOanwus.llepuom,uacrora,ammuryga u  ¢asza KonedbaHuit. [lpyKxuHHBIHI

MAasITHUK. Marematnueckui MAasITHUK. YpaBHeHue

rapMoHHYecKuxkojie0anuii. [ IpeBpameHuesHeprum

IPUTaPMOHUYECKUXKOJICOaHUSX.
KonebarenbHblitkoHTyp.CBOOOAHBIEIIEKTPOMATHUTHBIEKOI€OAHUSIBUCATbH

OMKOJIe0aTEIbHOMKOHTYPE. AHANIOT UMK TYME XaHUYECKUMHUUAIIEKTPOMAr HUTHBIM

ukonebanusmu. opmynaTomcona.3akoHCOXpaHEHUAIHEPTUUBUACATBHOMKOIEOAT

€JIbHOMKOHTYPE.
[IpencraBnenue 0 3aTyXarolnuX KOJIeOaHUSIX. BrinyxeHHbIE

MexaHndeckuekonedanus. Pezonanc. BeiHyk1eHHbIEAIEeKTPOMArHUTHBICKOJICOaHS

[TepemennbiiiTok. CHHYCOUIaNbHbIATIEPEMEHHBINTOK. MOLTHOCTHIIEPEMEHHOT
OTOKa. AMIUIUTYTHOCHIENCTBYIOIEE3HAUEHUECHIIBITOKANHATIPS AKECHUSL.

Tpanchopmatop. [IpousBocTBO, nepegaya u notrpedieHne
AIEKTPUIECKOUIHEPTHH. DKOJOTHYECKHEe  PUCKM  TpPU  TPOU3BOJCTBE
AIEKTPOIHEPTUH.

KynbTypancnonb30BaHUA3IEKTPOIHEPTUMBIIOBCEITHEBHOKU3HMU.
TexXHNYEeCKHEeyCTPONCTBANITPAKTUYECKOETPUMEHEHHE :3TIEKTPUUECKUN3BOHOK
,TFEHEPATOPIIEPEMEHHOTOTOKA, JIMHUM JJIEKTPOIIEpeaay.

Jlemoncmpayuu
UccnenoBanunenapameTpoBKoIeOaTEIbHOM CUCTEMBbI(TIPYKUHHBIH



WIAMATEMaTUYCCKUMMASTHU



HaGmronenue 3aTyxaromux

kosebanuii. lccne10BaHMECBONCTBBBIHY K IEHHBIXK

oniebanuii. Habmogenuepesonanca.

CBOOOIHBIEANEKTPOMArHUTHBIEKOJIE0aHU .

OcuumiorpaMMbl  (3aBUCMMOCTH CHJIBI TOKAa M HAIpPSKEHUS OT BPEMEHM)
IUISIJIEKTPOMArHUTHBIXKOJIEOaHU M.

Pe3onancpunociae0BaTeIbHOMCOE AMHEHUUPE3UCTOPA, KATYIIIKUUHIYKTUBH
OCTUMKOHJIEHCATOPA.

MoaenbIMHUUAIEKTPONIEPEAAYH.

Vuenuueckutiskcnepumenm,iabopamopnvlepabomul

HccnenoBanre 3aBUCUMOCTH TEpHUOAa MalblX KoJieOaHUM TIpy3a Ha HUTHU
OTJIJTMHBIHUTUUMACCHI TPY3a.

HccnenoBannenepeMEeHHONOTOKaBLEMMU3IIOCIEI0BATEIbHOCOEUHEHHBIXKOH
N€HCAaTOPa,KaTyIIKUUPE3UCTOPA.

Tema2. MexanuueckueuzieKmpomazHUmMHb1e801Hbl

MexaHnuecKueBOIHbL, ycnoBuspacnpoctpanenus.l lepuon. Ckopoctepacnpoc
TpaHEeHUIMAIMHABOIHBIL [lonepeunbiennipo101bHbIeBOIHBL IHTEph epeHtmsuandp
aKIUAMEXaHUYECKUXBOJH.

3Byk.CkopocTh3ByKa.l poMkocTh3ByKa. BeicoTaTona. TeMOp3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. YCJOBUSL H3JIYYEHHUS] DIIEKTPOMArHUTHBIX
BOJIH.B3anMHass opueHtanus BektopoB E, B, V B 3JeKTpOMarHUTHOW BOJIHE.
CBOMCTBa’JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHUE, MPEJOMIICHUE, MOJISpU3ALINS,
mudpakuus,uarepdepeHius. CKopoCThIIEKTPOMAarHUTHBIXBOJH.

[IIkana 37I€KTPOMArHUTHBIX BOJH. [IprMeHEeHHE >IEeKTPOMArHUTHBIX BOJIH
BTEXHUKEHOBITY.

[TpuHuuneipaguoceszunTenesuaeHus. Paguonokamus.d

JEKTPOMArHUTHOE3arpsA3HEHUEOKPYKAIOIIEH CPEIBI.

TexHn4eCcKHeyCcTpONCTBAaNIIPAKTUYECKOETPUMEHEHHE :MY3bIKAIIbHBIECUHCTPYM
€HTBIL, yJIbTPa3ByKOBASI AMArHOCTUKABTEXHUKEUMEUIINHE, PP, PAAUONPUEMHUK, T
eneBu3op,anTeHHa, renegon, CBY-meusp.

Jlemoncmpayuu

O0bpazoBaHuENPACIPOCTPAHEHUEIONIEPEUHBIXUITPOJ0bHBIXBOIH. KoneOmrone

€CATEIOKAKUCTOYHUK3BYKA.

HabGmronenne oTpakeHus ¥ MPEJIOMIICHUS MEXaHUYECKUX

BoTH. HaOmonennennTepdepeHIuuuanGppakimuMeXaHn Y€ CKUXBOJIH. 3BY

KOBOMPE30HAHC.

HabmronearecBI3UrpoMKOCTH3BYKANBBICOTHITOHACAMILTUTY I0HNYACTOTOHKOM
eOaHuM.



NccenenoBaHneCBONCTBIIEKTPOMATHUTHBIX BOJIH : OTPAXKEHHE, IPEIIOMIIEHNE, 10
aspu3anus, Audpakuus, iHTepdepeHus.

Tema3. Onmuxka

I'eomeTrpuueckasontuka. [ IpsMonuHeliHOEpacIpoOCTpaHEHNECBETABOJHOPOIH
omcpene.Jlyucsera. TOUEUHBIMUCTOYHUKCBETA.

OtpaxxeHue cBeTa. 3akOHbl OTpakeHHsi cBeTa. llocTpoenue uzoOpaxeHU
BILUTOCKOM3EPKAJIE.

[Ipenomiienne cBeTa. 3aKOHBI TPEJIOMIICHHS  CBeTa.  AOCOJIIOTHBIN
nokasarenbnpenomiieHus. [lonHoeBHyTpeHHEECOTpakeHHE. [ [pe AenbHBIITYTOIITOTHO
TOBHYTPEHHETOOTPAKEHUS.

Hucnepcusicera.CnoxubliicoctaBoenorocsera.Llper.

Cobuparomuenpaccerparonrenunsbl. TonkasinH3a. @okycHoepacCTOSHUENO
nTUYecKascuiaaToHKoMH3bL. [locTpoennen3o0paxeHMBCOOUparOIUX u
paccenBaroluX JUH3aX. PopMysia TOHKOU JIMH3BI. Y BEIUYEHUE,JaBAEMOEIIMH30M.

[TpenenpnmpuMeHUMOCTUTEOMETPUIECKONOTITUKH.

Bonnosasionrtuka. IaTepdepennuscrera. KorepeHTHbIENCTOYHUKH. Y CIIOBUSH
a0JTI0ICHUIMAaKCUMYMOBUMUHUMYMOBBUHTEPH EPEHIIMOHHONKAPTHHEOT
NBYXCUH(DA3ZHBIXKOTE€PEHTHBIXUCTOUYHUKOB.

Hudpakuusacsera.JudpakironnaspemeTka. Y cnoBueHab1101eHUSTIaBHBIXM
aKCUMYMOBIPUIIAICHUMMOHOXPOMATHYECKOTOCBETAHA I (PPAKITNOHHYIOPEIIETKY .

[Tonsipuzanusceera.

TexHuueckreycTpocTBaupakTHIECKOCIPUMEHEHUE :0UK 1, JTyTna,hoToarmap
aT,MPOEKIMOHHBIMaNIapaT, MUKPOCKOIL, TEIECKO,BOJIOKOHHASONTHKA, TU(HPAKIIMOH
HAsPEIIETKA, TOJIAPOUL.

Jlemoncmpayuu

[IpssMONMHEWHOE pPacHpOCTPaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
OnTuveckuenpuoophl.

[TonnoeBHyTpeHHEeeoTpaxkeHue.MoaenscBeToBoaa. Mcenen

OBaHUECBOMCTBU300paKEHUIBIINH3AX.

Moaenu MuKpockona,

tesneckona. Habmonenuennrepdpepen

ruucsera. Habmoneane nudpaxiuu

CBeTA.

Ha6monenne nucnepcuu

ceera.llomydeHMeCIEKTPaCTIOMOIIBIOTIPH3

MBI.

[TonmyyenunecnexkTpacnomonistonudpakmonHopeméTku. Habmrogenneno

JSPU3ALMUCBETA.

Vuenuueckuiiskcnepumenm,iabopamopnvlepabomul



N3mepenune nokazaresns npeaoMIeHus
crekia.MccnenoBanuecBoicTBu300pakeHuiiBina3ax. Hadn
FOJICHUETUCIIEPCUNCBETA.

Pa3nen6.0cHOBBICTIEHHAIbHONTEOPUUOTHOCUTEILHOCTH

I'panunbInpuMeHUMOCTUKIIACCHYECKOMMEXaHUKU. [TocTymaTeicieinanibHONTE
OPHUHUOTHOCUTEIBHOCTH:MTHBAPUAHTHOCTBMOYJISICKOPOCTUCBETABBAKYyME, TPUHLIN
MOTHOCUTENBHOCTUDWHIIITENHA.

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3ameqieHue BPEMEHHU "
COKpAILlCHUE/IJINHBI.

DHEpPrussuMMIYyJIbCPEIATUBUCTCKONYACTULIBI.

CBsi3b Macchl € DHEPrU€d W HMIYJbCOM PEIATHUBUCTCKOM YACTHIIBI.
DHEPrUsnoKos.

Pazgen7.KBantoBasipusuka

Temal.dnemenmvik6anmosouonmuKku

®oronsl. Dopmyna Ilnanka cBsizu 3HEprum (POTOHA C €ro YacTOTOM.
DHepPrusuuMInynbchoToHA.

OtkpeiTie u wuccinenoBanue Qororpdekra. Omwitei A. I'. Cromerosa.
3akonbsidpoTodPdekTa. YpaBHeHue OitHmTedHa 1 ¢doTtodddexra. «KpacHas
rpa"uta»hoTodddhexra.

JlaBnrenuecBera.OnwiTeil . H.JIe6eneBa. X

UMHYECKOEICICTBUECBETA.

TexHU4YeCcKne yCTpOWCTBaM  MPAKTHYECKOCTIPUMEHEHUE:

b oTo371eMEeHT, POTOIATINK,COTHEUHAsI0aTapest,CBETOIHO/I.

Jlemoncmpayuu

dotorpdekTHayCcTaHOBKECITMHKOBONTIIIaCTHHOM. Ve

cienoBaHue3aKoHOBBHeENTHerogoToddekra.

Ceetoguon.

Conneunasbarapes.

Tema2. Cmpoenueamoma

MonenbaromaTomcona.OnbiTeiPe3epdopaamno paccesHuIoo-
yactwuil. [ Inaneraprasmonenparoma.l[locrynarsibopa. UsnydeanennoriomnieHue ot
OHOBIPUIEPEXO0ICATOMACOHOTOYPOBHIIHEPTrUunHaIpyroi. BuasicnekrpoB.CiekTp
YPOBHENHIHEPrUUATOMABOI0PO/IA.

BonnoBbie cBoiictBa wactuil. Bosmnel ge  bpoitns.  KopmyckynsipHo-
BOJIHOBOWTyaJTU3M.

CHOHTaHHOEUBBIHYKICHHOCU3TyUCHHE.

TexHn4ueckreycTponCTBAaNIPAKTUUECKOCTPUMEHEHHE :CIIEKTPpaJIbHbIMaHaIH3(
CIIEKTPOCKOIT ),J1a3ep,KBAaHTOBBIMKOMITBIOTED.



Jlemoncmpayuu
Mogenb omnbiTa
Pezepdopna.OnpeneneHue IMHBIBO
JHBUIA3EpA.
HaGmoneHnennHetuaThIXCIeKTpoBU3IyYeHUs. JTaze
p.
Vuenuueckutiskcnepumenm,iabopamopnvlepabomul
HaGmonenuenuneityaTorocnekTpa.
Tema3. Amomnoenaopo
DKCMEPUMEHTHI, I0KA3bIBAIOIIUECIOKHOCTHCTPOEHUS A Apa. O TKPBITUEPATNOAK
tuBHOCTU. OIBITHIPEe3epdhopaanoonpeieneHuI0coCTaBapaIi0aK THBHOTOU3TyUCHHS
.CpoiicTBaanbda-,0era-,ramma-
u3J1ydeHus. BnusiHnepaanoak THBHOCTUHAKMBBICOPTaHU3MBI.
OtkpeiTe npoToHa wuHeHTpoHa.HyknonHasmonenwssigpa [eiizenbepra—
NBanenko.3apsaasaapa.MaccoBoeuucnosapa.M130Tonsl.
Anbda-pacnan. DneKTpOHHBIMUIO3UTPOHHBINOEeTa-pacna.["amma-
U3Ny4eHue. 3aKOHPaJu0aKTUBHOTOpacIaia.
DHEepruscBsI3MHYKI0HOBBsApe. A nepHbiecusl. [lepextmaccrisapa. Aaep
Hblepeaklunu. leneHnencunTe3saep.
Anepnsiitpeaktop. TepmosinepHbiiicuaTe3. [ IpoOieMpInIIepCIIeKTUBBISAICPHON
SHEPTreTUKU. DKOJIOTHUECKUEACTIEKThISI IEPHONIHEPTETH K.
DneMeHTapHbleuacTUllbl. OTKPBITHETIO3UTPOHA.
Mertobl HAOJIIOIEHNS U PETUCTPALIMU JIIEMEHTAPHBIX
gacTull. DyHaaMeHTaIbHBICB3aUMOICUCTBU . EMMHCTBOM3NYECKONKAPTHHBIM
upa.TexHnuecKneyCcTpoCTBaNIPAKTUYECKOCTIPUMEHEHUE  I03UMETP, KaMmepa
Buiibcona, saepHbliipeakTop,aToMHasI00M0OA.
Jlemoncmpayuu
CUY€TYNKNOHU3UPYIOIINXYACTHII.
Vuenuueckuiiskcnepumenm,iabopamoptvlepabomul
HccnenoBannerpekoBuacTuil(moroToBeiMpoTorpadusim).

Pa3nen8.31eMeHThIacCTPOHOMUUMACTPO(PUZUKH

Otanbel  pa3BUTUS acTpoHOMHH. [lpukiIagHOoe W MHUPOBO33PEHUYECKOE
3HAYEHUEACTPOHOMUH.

Bun3sésnnorone6a.Co3Be3ius, spKue3BE3bI, IIaHEThl, UXBUIUMOESIBUKCHHE.

CoJsHEUHAsICHUCTEMA.

Connie.ConHeunasakTUBHOCTh. icTounnksneprunConHnan3Bes . 3BE31bl, UX
OCHOBHBIEXAaPAKTEPUCTUKU. [[narpaMMa«CreKTpagbHbIMKIIACC—
CBETHUMOCTB».3BE3ABITIaBHOMIIOCIICIOBATEIILHOCTH. 3aBUCUMOCTh«MacCa—
CBETUMOCTBYIIA3BE3ITTIaBHOMIIOCIEI0OBATEILHOCTU. BHYy TpeHHeeCcTpoeHHe



3BE31. COBpEMEHHBIE NPEACTABICHUA O MNPOUCXOXKJICHUU U ABostounu CosHia
M3BE3. DTaNbl )KU3HU3BE3.

Mieunsiidl Iy Te—

Hamal ‘anmaktuka. [lonoxennennpmxkenneConnnasl anaktuke. Tunbl  ralakTHK.
Pannoranaktuku u kBazapsl. YEpHBIE ABIPHI B AAPAXTATAKTHUK.

Bcenennas.PacimpenneBeenennoii. 3akon Xa06s1a. Paz0eranueranakTuk.
Teopusbonbmoros3peiBa. PEeIuKTOBOCU3IyYEHHE.

MacmrabnasctpykrypaBcenennoii. MeraranakTuka.

HepeménnpienpobieMbplacTpOHOMUMU.

Vyenuuecxkuenabniooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a30M c VCIIOJIb30BAHUEM
KOMITbIOTEPHBIXIIPUIIOKEHUM JIJIT ONPEACICHUSI TTOJIOKEeHUsI HEOECHBIX O0BEKTOB
Ha KOHKPETHYIOJIaTy: OCHOBHbIECO3BE311sICEBEPHOTONONYIIAPUAH IPKUE3BE3BI.

Ha6monenusisreneckonJlynsl, mianet,MaeunorollyTu.

O6o0mammeenoBTOPEeHNE

Ponbhu3nknnacTpoHOMUHMBIKOHOMUYECKOM, TEXHOJIOTUUECKOM,COIIMATBLHOM
U OTUYECKOM cdepax JesITEIHbHOCTH 4YeJIOBEKa, POJb M MECTO (PU3UKUH
ACTPOHOMHMHM B COBPEMCHHOM HAy4yHOW KapTUHE MHpa, poib (U3UIECKOU
TEOPUUBPOPMUPOBAHUUTIPEICTABICHUNODU3NIECKONKapTHHEMUPA, MECTOPUNYEC
KO  KapTUHBI MHpa B  OOHIEM psAIy  COBPEMEHHBIX  €CTECTBEHHO-
HayYHBIXIIPEACTABICHUNOIIPUPOIE.

MexnpeaMeTHbIECBS3H

N3yuenue kxypca ¢usuku 6azoBoro ypoBHa B 11 Kitacce oCylIecTBIsIETCS
Cy4€TOMCOIep>KaTeNbHBIXMEXKITPEIMETHRIXCBI3eCKypCaMUMaTEMaTUKH,0M0I0TH
U, XUMUH,re0Tpad U TEXHOJIOT UH.

Meosicnpeomemnvle  nouamus, CBSI3aHHbIE c M3y4EHUEMMETOI0B
HAyYHOTOMO3HAHUS SIBJICHUE, HAyYHBI(PaKT,runoTe3a, hu3ndecKkasiBeTNInHa,3aK0OH
,Teopusi, HaOJOIeHUE, IKCIIEPUMEHT,MOIEIIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxka:pemeHneCuCTeMblypaBHECHU N, TPUTOHOMETPUYECKUE) YHKITUHN :
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPHUUECKOETOXKIECTBO,
BEKTOPBI u 150, MPOEKIUHU Ha ocu KOOPAWHAT, CJI0)KEHUE
BEKTOPOB,IPOM3BOTHBIEIIEMEHTAPHBIX () YHKITUH, TPU3HAKUTIOTOOUSITPE YT OJTLHUKO
B,0TIPEICTICHUETUIONIAAUTUIOCKUX P UTYPHOOBEMATEI.

Buonozus :anexTpudecKkuesBICHUS BXKUBOUTIPUPO/IE,KOIeOaTeTbHbIC IBIKCHH
g8 B OJKHBOM TNPUPOJAE, ONTHYECKUE SBJICHUS B KMBOW  MNPHPOJE,
JNEUCTBUEPAINAIMUHAKNBBIEOPTaHU3MBI.

Xumus: CTPOGHME aTOMOB M MOJEKYJ, KPUCTAJUIMYECKass CTPYKTypa
TBEPJIBIXTEN,MEXaHU3MBbIOOPA30BAHUSKPUCTALNTNYECKONPEIIETKH, CTIEKTPAJIbHBIMAH
anms.



I'eoepagpus: MarHUTHBIETIOIIOCA3EMIIH, 3aJI€)KUMAarHUTHBIXPY L, POTOChEMKa3e
MHOUIIOBEPXHOCTH,IPEACKA3AHUE3EMIICTPSCEHUN.

Texnono2us: TAHUMBIIEKTPOIIEPE 1Ay, FEHEPATOPIIEPEMEHHOT 0TOKA,dIIEKTPOABH
raTelib, AHyKIMOHHAsIeYb,pajiap,paiuonpUEMHHIK, TEIEBU30p,aHTeHHA, TenepoH,C
BU-neub, 1poeKIIMOHHBIHAMNIIAPAT,BOJTOKOHHASIONITUKA,COJTHEUHasi0aTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
IHHOPU3NKEHAYPOBHE
CPEJHEI'OOBIIEI'OOBPA30OBAHUA

OcBoenueyuebHoronpeamera«dusnka»HaypoBHECPEIHEr0001IEroo0pa3zoBa
HUSA (6a3zoBbIi YPOBEHbB) JOJIKHO o0ecreyuTh JNOCTHKEHNE
CJIE YOI XJINYHOCTHBIX,
MeTaIpeIMETHBIXUIIPEIMETHBIX00PAa30BaTEIbHBIXPE3YIHTATOB.

JIMYHOCTHBIEPE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS ydeOHOro mpeamera «DPu3nKay»
JOJKHBIOTPAKATHIOTOBHOCTBUCTIOCOOHOCTHOOYHaIOUTUXCSPYKOBOJCTBOBATHCACHO
PMHUPOBAaHHOWBHYTPEHHENITO3ULIUEMIIMYHOCTH,CUCTEMOUIICHHOCTHBIXOPUEHTALINM,
MO3UTUBHBIXBHYTPEHHUXYOEKIECHUI,COOTBETCTBYIOIIUXTPAIULIIUOHHBIMIICHHOCTS
MPOCCHUHCKOT000IIECTBA, PACIINPEHUEKNZHEHHOTOOTIBITA U OIBITA IESITEIbHOCTH B
npouecce peanuzanuu OCHOBHBIX
HaIlPaBJIECHUMBOCTIMTATEIbHONUIEATEIbBHOCTH,BTOMYHUCIIEBYACTHU :

1) rpaKIaHCKOroBOCIUTAHUS:

c(hOpMHUPOBAHHOCTh
IPaXKIaHCKONTIO3UITMNO0yYaIOIEr0CIKAKaKTUBHOTOMOTBETCTBEHHOT OUJIeHAPOCCU I
CKOT000111eCTBA;

OPUHITHE  TPAJAUIMOHHBIX  OOIEYETOBEUECKHX T'yMaHUCTHYECKUX

UIEMOKPaTUUECKUXIIEHHOCTEN;

TOTOBHOCTHBECTHCOBMECTHYIOJEATEIbHOCTHBUHTEPECAXTPAKIAHCKOTOOOIIECT
Ba,y4acTBOBAThBCAMOYIIPaBICHUUBOOPA30BaTEIIbHONOPTaHU3AIIHH;

YMEHHEB3aNMO/ 1€ CTBOBATHCCOLINATLHBIMUUHCTUTYTAMUBCOOTBETCTBUUCUX (DY
HKIUSIMUMHA3HAYEHUEM;

FOTOBHOCTBKI'YMaHUTAPHOMHUBOJIOHTEPCKONAEATENBHOCTH;

2) NaTPUOTHYECKOTOBOCTIMTAHUS

c(hopMUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOMU

UJEHTUYHOCTH,IaTPUOTU3MA,
LIEHHOCTHOCOTHOILICHUEK rOCyJapCTBEHHBIM CHMBOJIAM,
JOCTIKEHUSIMPOCCUIUCKUXYUEHBIXBOOTACTH() U

3UKUUTECXHUKH;

3) 1yXOBHO-HPABCTBEHHOTOBOCTTUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO

MOBEAEHUS;CTOCOOHOCTHOLICHUBATHCUTYALIUIOUITPUHUMATHOCO3HAHHBIEPELIEH

us,
OPHUEHTHUPYSACHHAMOPAIBHO-
HPaBCTBEHHBICHOPMBIMIIEHHOCTH,BTOMUYHCIIEBIESTENIBHOCTUYUYEHOT0;

OCO3HAHMEJINYHOT OBKJIAIaBIIOCTPOCHUEYCTONUUBOr00 Yy yIIErO;



4) 3¢TeTHYECKOrOBOCIIMTAHMS :
ACTETUYCCKOCOTHOMICHUCKMHUPY, BKII0UYasICTCTUKYHAYIHOT OTBOPYECTBA, IPH
cyiieropu3nyecKoMHayKe;



5) TpyA0BOTrOBOCTIMTAHMA:

MHTEPECKPa3IMYHbIMC(epaMIpoPecCuOHaANbHONAEATEIbHOCTH,B  TOMYHCIIE
CBA3aHHBIM C (U3UKOW H TEXHUKOH, YMEHHE COBepIIaTb OCO3HAHHBIN
BBIOOpOyAyIIEHnpodeccun npeaan3oBbIBaTh COOCTBEHHBICKU3HEHHBICTIIIAHBI;

FOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0O MU CcamMOOOpa30BaHUIO B
0071aCTU(U3UKUHATIPOTSIKEHUMBCEHKU3HU;

6) PKOJIOrHYeCKOroBOCIIMTAHMS :

c(OpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYphl, OCO3HAaHUE

rJ100aJIbHOT0XapaKTEPad’KOJIOrMUECKUXITPOOIIEM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBAM B OKPYXKAKOLIEH Cpelie Ha
OCHOBE3HaHUSLEIeHyCTOHYMBOTOPa3BUTHSUETIOBEYECTBA;

pacHIMpeHre OIbITa JeATEIbHOCTH HKOJIOTMYECKON HaIpaBiIeHHOCTU

HAO0CHOBEUMEIOIINXCA3HAHUNTIODU3HKE;

7) HEeHHOCTHHAYYHOT OTIO3HAHUSI:

c(hOpMHPOBAHHOCTEMUPOBO33PEHUS,COOTBETCTBYIOIIIETOCOBPEMEHHOMYYPOB
HIOPa3BUTHI(U3MUECKOMHAYKH;

OCO3HAHHEIICHHOCTUHAYYHOUIeATeTbHOCTH,TOTOBHOCTHBITPOLIECCEU3YyUCHHUS
(U3UKHOCYIIECTBIAATHIIPOCKTHYIOMUCCIIEI0BATEIBCKYI0IEATENbHOCTEUHANBU Y AT
HbHOMBIPYIIIIE.

METAINIPEIMETHBIEPE3YJIBTATBI

ITo3HaBaTesibHBIEYHHBEPCAJIbHbIEyYeOHbIeAelicTBUsIBa3oB
bleJIOTHYeCKUe1eiiCTBHUA:
CaMOCTOATENbHO  (QOpMYyIHUpOBaTH W AKTyaJIM3UPOBATH
npo0biieMy,paccMaTpruBaTbeEBCECTOPOHHE;
ONPENENATHLEIHNICITENbHOCTH,3a/1aBaTh1apAMETPBIMKPUTEPUUUX TOCTUKECHUS

BBISIBIIATH  3aKOHOMEPHOCTH W TNPOTHUBOPEYHS B
paccMaTpruBaeMbIX (PU3HUCCKUXSIBICHUSIX;

pa3pabaThIBaThILIAHPEIICHUATIPOOIEMBICYUYETOMaHATN3aANM IO X CSIMaTepra
JIbHBIXMHEMATEPUAIIBHBIXPECYPCOB;

BHOCUTBKOPPEKTUBBIBAECITEIBHOCTD,OIIEHUBATHCOOTBETCTBUEPE3YIIBTATOBIIE
SIM,OLICHUBATBPUCKUTIOCIIECTBUNAEATEIbHOCTH;

KOOPAWHUPOBaTh W  BBINNOJHATH PabOTy B  YCIOBHSX

peaIbHOTO,BUPTYAIbHOTOMKOMOMHUPOBAHHOTOB3aUMO/IC

WCTBUS;

pa3BUBATHKPEATHBHOCMBIILICHUCTIPUPEIIICHUMKM3HEHHBIXITPOOIEM.
ba3oBblencciienoBarTe/IbCKHUEAEeiCTBUS .

BJIaJICThHAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMUTIOHITUIMUUMETOJaMUPHU3UYE
CKOMHAYKH;



BJIA/IETh HaBbIKaMH y4eOHO-HCCIIe10BATENBCKON u MPOEKTHOM
NEATeNIbHOCTUB ~ oOsiacTh  (U3UKH, CIOCOOHOCTHIO M  TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY
MOMCKYMETOIOBPEIICHHI3a1a4(PU3UUECKOTOCOAEPIKAHNS, IPUMEHEHUIOPA3THMYHBIX
METO/IOBIIO3HAHMS;

BJ1a/1I€ThbBUAAMUICSITEIbHOCTUIIONIONYYUEHUIOHOBOT 03HAHU S, ETOMHTEPIIPETAIU
1,1Ipe00pa30BaHUIOUTIPUMEHEHUIOBPA3INYHBIXyUCOHBIXCUTYAITUSX,
BTOMYHCIICTIPUCO3JaHUU YUEOHBIXITPOCKTOBBOOJIACTH (DU3UKH;

BBISIBJIS THIIPUYUHHO-
CJIeICTBEHHBIECBA3UMAKTYATN3UPOBATH3a/1a4uy, BbIIBUTaThI UITOTE3yEEPEIICHHS , HaX
OJIUThAPTYMEHTBIJISAI0KA3aTeIbCTBACBOMXYTBEPKICHU,3a/1aBaTh
napaMeTPhIMKPUTEPUH PEIICHUS;

aHAJIM3UPOBATHIIONYUEHHBIEBXOI€PEIICHUA3A1auNPE3YIbTaThl, KpUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIXYCIOBHSIX;

CTaBUTHU(OPMYIMPOBATHCOOCTBEHHBIE3a1aUNBOOPA30BATEIILHONIEATETHLHOC
TH,BTOMYHCIICTIPUU3YUCHUUDUZUKY;

JaBaThOIIEHKYHOBBIMCHUTYAIIUAM,OLIEHUBATHIIPUOOPETEHHBINOTIBIT;

YMETBIEPEHOCUTH3HAHUATIO(DU3UKEBIPAKTUUECKYI000IaCThKU3HEIEATEIbHO
CTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX

00JacTeil; BbIIBUTaThHOBBICUIEH, TPEITIAraThOPUTUHAIIbHBIETIOIXOIBIMPEIIIe

HUS;CTaBUTHIIPOOIEMBIN3a/1a4H, 10T yCKAIO e aIbTepHATUBHBICPEIIICHUS.

PaGoracundopmanmneii:

BJIQ/IETh HABBIKAMHM TOJy4YeHUs HH(POpManuu (HU3UIECKOTO COJAEPIKAHUS
M3UCTOYHUKOBPA3HBIXTUIIOB,CAMOCTOSITEIbHOOCYIIECTBISA THIIOUCK,aHATTN3,CUCTEM
aTU3alUIONMHTEPIIPETATMIONHPOPMAUUPAZTUIHBIXBUIOBU(DOPMIIPEICTABICHUS;

OILICHUBAThJI0CTOBEPHOCTHHUH(POPMAIINH;

UCTOJIb30BaThCPEACTBAMH(POPMATMOHHBIXUKOMMYHUKAI[TUOHHBIXTEXHOJIOT M
B peLIeHUH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX u
OpraHM3alMOHHBIX33]a4CCOOII0ICHUEMTPEOOBaHNHAPTrOHOMUKHY, TEXHUKHOE301ac
HOCTHU,TUTHEHBI, pECYpCcOCOepeKeHHUS, TPABOBBIXMITHIECKUXHOPM, HOpPMUH(OpMAaIl
MOHHOH0€30I1aCHOCTH;

CO03/1aBaThTEKCTHI(PU3NIECKOTOCOACPKAHUIBPA3THUHBIX()OpPMATAXCYUETOM
Ha3HAYEHUs uHpOpMaIuH " LEJIeBOU ayJMTOpUH, BbIOMpas
ONTUMAJIBHYIO(QOPMYIPEICTABICHUANBU3YATH3ALUH.

KoMMyHHKaTHBHBbICYHUBEPCAJIbHbICYYeOHbIeIeHCTBUSA:
OCYILIECTBIISITHOOIIEHHEHAYPOKAX(PU3UKUMBOBHE-YPOUHOUIEATEIBHOCTH;



pacno3HaBaThIPEANOCHUIKUKOH(DIUKTHBIXCUTYALIMUUCMATYATHKOH(PIIMKTHI;

Pa3BEPHYTOWIOrMYHOU3IAraTbCBOXOTOUKY
3pEHUACUCIIONB30BAHUEMA3BIKOBBIXCPECTB;

[IOHUMATh u UCIIOJIb30BATh IIPEUMYIIECTBA KOMaHTHOU u
MHIUBUIYaIbHONPAOOTHI;

BbIOMPATHTEMATUKYUMETOBICOBMECTHBIXIECTBUIICYUETOMOOLIY XUHTEPECO
BUBO3MOKHOCTEUKAXK 0T OUICHAKOJUIEKTUBA,

IIPUHUMATBLEITMCOBMECTHOUIEATEIBHOCTH, OPTraHN30BbIBATbBUKOOPAUHUPOBA
ThJECUCTBUANIOEENOCTUKEHNIO:COCTABIIATHILIIAHIEMCTBUM, PACIIPEACIATEPOIUCYUET
OMMHEHUIy4aCTHUKOB,00CYK1aThPE3YIbTaTHICOBMECTHONPAOOTHI;

OLICHMBAThKa4€CTBOCBOETOBKIIAIAUKAK 10T 0y YaCTHUKAKOMAaH,IbIBOOILIUHpE3Y
JBTAT NOpa3pabOTaHHBIMKPUTEPHUSIM;

IIpeyIaraTbHOBBIEIIPOEKTHI, OLIEHUBATHUICUCITIO3ULIMUHOBU3HbBI, OPUTUHATIBHO
CTU,IPAKTUYECKOM3HAUYNMOCTH;

OCYILIECTBIIATHIIO3UTUBHOECTPATETNUECKOCTIOBEICHUEBPA3INYHBIXCUTYALIUAX
, IPOSIBIIATBTBOPYECTBOMBOOOPAKEHHE,OBIThMHUITUATUBHBIM.

PerynsiTuBHBIEyHHBepcaibHbIeyuYeOHbIeqeHcTBUAC
aMOOpraHu3aNus:

CaMOCTOSAITEJIbHO ~ OCYIIECTBJIATh  TO3HABAaTEIbHYIO  JCSTEIBHOCTH B
00sacTU(PUBUKNNACTPOHOMUH, BBISIBISATHIIPOOIEMBI,CTABUTBU(POPMYIUPOBATHCOOC
TBEHHBIE3a1a4H;

CaMOCTOSATEIFHOCOCTABIIATHILIAHPEIICHUSIPACUETHRIXUKAU€CTBEHHBIX3a/ 124,
IUIAaH  BBIMOJIHEHUS  NPAKTUYECKOM  paboThl ¢ y4y€TOM  HUMEIOIIMXCS
PeCypcoB,cOOCTBEHHBIXBO3MOKHOCTEHUTIPEITOYTCHUT;

JaBaTHOIICHKYHOBBIMCHUTYAIIUSM;

pacmMpATb  paMKd ~ y4eOHOTO  MpeAMeTa Ha  OCHOBE  JIMYHBIX

PEeANIOYTESHU; 1eIaThOCO3HAHHBIUBBIOOD,apTYMEHTUPOBATHET0,0paThHACEOS
OTBETCTBEHHOCTD 3a

pEIIeHNE;0lIeHUBATHIIPHOOPETEHH

BIMOIIBIT;

CIIoco0CTBOBATH()OPMUPOBAHUIOUTIPOSBICHUIOAPYAUITUUBOOIACTUD UK, IT
OCTOSIHHOTOBBIIIATHCBOHOOPAa30BaTEIbHBIMUKYIBTYPHBINYPOBEHD.
CaMOKOHTPOJIb,OMOIMOHAJIbHBIHHTEJIEKT:

JaBaTh  OICHKY  HOBBIM  CHTyallusiM, BHOCHUTh  KOPPEKTHUBHI B
TeSTENHHOCTD,0IICHUBATHCOOTBETCTBUEPE3YIBTATOBIICTISIM;

BJIa/ICThHABBIKAMHUIIO3HABATEIbHONPEICKCUUKAKOCO3HAHUSICOBEPIIIAEMBIXT
€MCTBUMHMMBICIUTEIbHBIXIIPOLIECCOB,NXPE3yIbTATOBUOCHOBAHU;



MCTIOTB30BaThIPUEMBIpEDIECKCUNITIIOIICHKUCUTY AN, BBIOOpaBEPHOTOPEIICH
us;

YMETBOIICHUBATHPHUCKUHICBOEBPEMEHHOIIPUHIMATHPEIICHUATTONXCHIKECHHUIO;

NPUHUMATh MOTHBBI M apPryMEHTHl JAPYTUX TpPU aHaIu3e

Pe3yIbTaTOBACATEIbHOCTH;
NPUHUMATHCEOS, TOHNMAasICBOUHE0CTATKUUJOCTOMHCTBA;
NPUHAMATh MOTUBBI W apPTyMEHTHl JAPYTHUX TMPH aHAIH3e
Pe3yIbTaTOBACATEIEHOCTH;

NPU3HABATHCBOEMPABOU MTPABOAPYTHXHAOIINOKH.

B nporiecce JTOCTUKCHHSI JMYHOCTHBIX pe3yJIbTaToB
OCBOCHHUSNPOTPAMMBbITTOPU3UKEIISTYPOBHCPEAHET000111er000pa3oBaHUy00ydato
IIUXCSICOBEPIICHCTBYETCSIIMOIIMOHATLHBIMMHTEIUICKT, IPEATIONAT Al IHICcPOpMUp
OBAaHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTD OHUMATh CBOE
OMOIIMOHAILHOCCOCTOSIHAE, BUACTh  HANpPAaBICHUS  pa3BUTHA  COOCTBEHHOM
AMOIMOHATILHOM C(epbl,0bIThYBEpEHHBIMBCEOE;

CaMOpEeTyJIMPOBAHNUS, BKITFOYAOIIETOCAMOKOHTPOIb, YMEHUETIPUHUMATHOT BETC
TBEHHOCTH3aCBOEMOBEICHNE,CITIOCOOHOCTHATANITUPOBATHCAKIMOIIMOHATBHBIMU3ME
HEHUSIMUIIPOSIBIATBI NOKOCTb,0BITBOTKPBITHIMHOBOMY;

BHYTPEHHEW MOTHMBAIMM, BKIIOYAIOIIEH CTpPEMJICHHE K JOCTHKEHHIO LIEIH
HyCHEeXY,ONTUMU3M, NHUIUATUBHOCTb,yMEHHUEIEHCTBOBATHUCXOIIN3CBOMXBO3MOK
HOCTEH;

SMIATUH,  BKJIIOYAIOIIEH  CIIOCOOHOCTh  MOHUMAaThb  AMOLIMOHAIBHOE
COCTOSIHMEIPYT'HX, yYUThIBATbETONPUOCYIECTBICHUNOOIIEHUS,CTIOCOOHOCTBKCOUY
BCTBHUIOUCOTIEPEKUBAHUIO;

COLIMAIbHBIXHABBIKOB, BKIIFOUAOLUXCTIOCOOHOCThBBICTPANBATbOTHOLICHUSICT
PYTUMMIIOIBMU,3a00TUTHCS, IPOSBIATH HHTEPECUPA3PEIIATHKOH(DIUKTBI.

HPEAMETHBIEPE3YJIbTATHBI

KxonmyobyuenusBl0kiiaccenpeaMeTHbIEpE3yIbTaThIHA0a30BOMYPOBHETOIIK
HBIOTPaXaTh CPOPMUPOBAHHOCTHYOOyUAIOIITUXCSIyMEHHIA:

JEMOHCTPUPOBAThHA npuMepax poJibU MECTO bU3UKUB
dbopMHUPOBAaHUNCOBPEMEHHOMHAYYHOMKAP THHBIMHUPA,BPa3BUTHNCOBPEMEHHONTEXH
WKUUATEXHOJIOTUI,BIPAKTUYECKONAEATENIbHOCTUIIIONEH;

YUUTHIBATEIPAHUIIBITPUMEHEHUAN3YyYEHHBIX(PU3NUECKIXMO/ICIICH: MaTeprUailh
Has TOYKa, MHEpIMaIbHAas CUCTEMA OTCUYETA, aDCOIIOTHO TBEPJOE TENO,U 1€AIbHbBIN
ras, MOJEIHN CTPOGHMSI  Ta30B,  KUAKOCTEH U TBEPABIX  Te,
TOYECUHBINAIEKTPUUCCKUM3aAPS ANPUpEIICHUU(U3NIECKUX3a1aY;



pacrio3HaBaTh (U3MYECKHE SBJICHUS (MpPOIECcChl) U OOBACHATH HMX Ha
OCHOBE3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETUUECKOW TEOPUM CTPOEHUs
BELIECTBA
UAJIEKTPOAMHAMUKH paBHOMEPHOEUPABHOYCKOPEHHOEIPSIMOJIM HEMHOEIBUKEHUE, C
BOOOIHOETIaICHUETEN, ABUKEHUETTOOKPYKHOCTH, MIHEPLUS, B3aUMOIECTBHE
Tes, I Py3us,0pOyHOBCKOE JBUKEHUE,CTPOCHUE KUAKOCTEMH TBEPIBIX Tel,
U3MEHEHHE o0BéMa TEN npu HarpeBaHUU (oxJaxkaeHun),
TEIJIOBOEPaBHOBECUE, UCTIAPEHUE, KOHICHCAIIHS, UIABIICHUE, KPUCTAIUTM 3a1IMSI, KUTIEH
UE,BIAKHOCTh BO3/yXa, TNOBBIUICHUE JaBJIICEHHUS Tra3a IpU €ro HarpeBaHUU B
3aKpBITOMCOCY/E,CBA3bMEX1yTaPAMETPAMHUCOCTOSHUATA3aBU30IPOLIECCAX,IIIEKTP
U3alUATeN, B3aUMOJIeHCTBHE3aPSI0B;

OMKCHIBATbMEXAHNYECKOEIBUKEHUE, UCTIOIb3YsSI(PU3MUECKUEBETMYMHBI :KOOP/]T
UHaTa,MyTh,lIepEMEIIEHIE,CKOPOCTh,yCKOPEHHUE, MaccaTeNa,Cuila, UMIYyJIbC  Tela,
KUHETUYECKast SHEPIus, NOTEHIIMANIbHAS SHEPTHs,
MexaHuuecKaspaboTa,MeXaHMUeCKasIMOIIHOCTh; TPUONTHCAHUUIIPABUIIBHOTPAKTOBA
Th()U3NUECKUNCMBICIIUCTIONB3YEMBIXBEIMYHH,NX0003HAYEHUS NS TUHU LB, HAXOAUTh
bopMyIbI, CBSI3BIBAIOLIME JTAHHYIO duznyecKyro BEJIMYUHY C
JIPYTMMHUBEINYMHAMY;

ONMCHIBATbU3yUYEHHBIETETUIOBBIECBONCTBATEIUTEINIOBBICSBICHUS, UCTIOIb3YSI
(du3MUeCcKHeBEINUMHBI: JaBICHUETa3a, TeMIIepaTypa,CpeIHIIKHHETHIEeCKas
SHEPIus Xa0TUYECKOTO JBUKECHUS MOJIEKYI,
CPEeAHEKBAAPATUYHASICKOPOCTEMOJIEKY I, KON YECTBOTEILIOTHL, BHY TPEHHASAIHEPT U,
paborara3za,ko3(hPUIMEHTIOIE3HOT0/IeHCTBUSTEILIOBOT OBUTATEIIS; IPUOTTMCAHUU
PaBIWIIBHOTPAKTOBATH(DHU3NYECKUNCMBICTHCIIONB3YEMbBIXBEIMUUH, UX0003HAYCHUS
UEANHUIIBL, HAXOIUTh()OPMYIIBI,CBSA3bIBAIOIIHE TAHHYIO(PU3NYECKYIOBEIIMUUHYCAPYT
UMUBEJIMYNHAM;

ONMUCHIBATh  HM3YYCHHBIE  DJIEKTPUYECKHE  CBOWICTBA  BeElIECTBA U
AIIEKTPUYECKHUESIBICHUS  (IIPOLECChI), HUCHONB3Yys  (U3NYECKHUE  BEIUYMHBI:
ANEKTPUYECKUI 3apsj,3JIEKTPUYECKOE I0JIe, HANPsKEHHOCTh IOJIA, MOTEHLHA,
Pa3HOCTh
MOTEHIUAJIOB; IPUONMCAHUUTIIPABUIIBHOTPAKTOBATH(U3NYECKUNCMBICITUCTIONB3YEM
BIXBEJIMYNH,NX0003HaUCHUSNE TUHULIBL; YKAa3bIBATb(POPMYJIbI,CBA3bIBAIOIIUEAAHHY
10(hM3HUECKYIOBETNUMHYCAPYTUMUBETUYNHAMU;

aHamM3UpoBaTh  (U3MUECKHE  TPOLECChl W SBICHUSA,  HCHOJIb3YS
du3nuecKkre3akoHbl U MPUHIIMIGL: 3aKOH BceMupHOTo Tsirotenus, 1, 11 u 111 3akonsr
HproTOHa,3aK0HCOXpaHEHUSIMEXaHUUECKOMIHEPTUH,3aKOHCOXPaHEHUSIMMITYJIbCA, IT
PUHLMIICYTIEPIIO3UIIMUCHIL, TPUHIUITPABHONPABUSAMHEPIIUAIIBHBIXCUCTEMOTCUETA, M

OJIEKYJISIPHO-KMHETHYECKY O TEOPUIOCTPOEHUSIBEIIECTBA,[a30BbIC3aKOHBI, CBSI3b
CpeHEel KUHETUYECKOM SHEPruu TEIJIOBOIO JIBMXKEHHUSI MOJEKYJ CaO0COIOTHOM
TeMIIepaTypoHu, MEePBBIN 3aKOH TEPMOJIMHAMHUKH, 3aKOH

COXpaHEHMSIAICKTPUUYECKOro3apsia,3akoHKynona, mpusToMpa3anyaTbCI0BECHYIO



(GOpMyNIHpPOBKY 3aKOHA, €ro MaTEMaTH4YECKOE BbIPAXKEHHUE M  yCIIOBUSA
(rpaHu1bL,00J1aCTH ) TPUMEHUMOCTH;

00BACHATHOCHOBHBICIPUHLIMIBIAECHCTBUAMAILINH, TIPUOOPOBUTEXHUUECKUX
YCTPOMCTB;  pa3nuyaTth  ycJIOBUA  UX  0€30IaCHOTO  MCIOJIb30BAHMS
BIIOBCEIHCBHOMKH3HHU,

BBINOJHAThIKCIIEPUMEHTHIIONCCIIEIOBAHU IO U3NUECKUXABICHUMUIIPOLIECCOB
CUCIIOJIb30BaHUEMIIPSIMBIXUKOCBEHHBIXU3MEPEHUN, TPUITOM(POPMYITUPOBATHIIPOOT
eMy/33Ja4yurunoTe3yy4eOHOro3KCepuMeHTa,coOMpaTbyCTaHOBKYU3IIPEITIOKEHH
0roo0opyA0BaHUS, IPOBOAUTHONBITU(OPMYIUPOBATHBBIBOIBI;

OCYHIECTBIISITh MpsIMble M KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEITUYMH,
IPUITOMBBIOMPATHON TUMAJIBHBICTIOCOOM3MEPEHUSUNUCTIONH30BATbU3BECTHBIEMETO
JBIOLEHKUITOTPEIIHOCTEHN3MEPEHU;

UCCJIeI0BATh3aBUCUMOCTUMEKTY (PU3NUECKUMUBEINYMHAMUCUCIIONH30BAHUE
MITPSIMBIXU3MEPEHUN, TIPUITOMKOHCTPYUPOBATHYCTAHOBKY, PUKCHPOBATHPE3YyIbTAT
BITTOTYYEHHON3aBUCUMOCTU(DU3NYECKU X BETUYMHBBU,1ETA0IUII
UrpaduKoB,1eIaThBBIBOABIIOPE3YIbTATAM UCCIEIOBAHUS;

coOmroaTh TMpaBuia 0e30macHOro TpyAa MpU MPOBEIECHUU HCCIEOBaHUMI
BpaMKaxyueOHOTr03KCIIEpPUMEHTA,yueOHO-
UCCJIE10BATEIbCKONUITPOCKTHONIEATEILHOCTH C UCII0JIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U JIAOOPaTOPHOr0000PYAOBAHNUS;

pelaTbpacyéTHbIE3aJauNCABHO3a1aHHON(PU3NIECKONMO/IETBIO, UCTIONB3YS
(u3nyeckue 3aKOHbI U MPUHLIMIIBI, HA OCHOBE aHalIM3a YCJIOBUS 3a/1a4yUBBIOMPATH
puznyeckyro MOJIEIIb, BBIJICIIATD ¢puznyeckue BEJINYMHBI 17§
(Gopmynbl,HEOOX0UMBIE ISl €€ pEelIeHUs, MPOBOJUTh PACUETHI U OLIEHHWBATh
peaslbHOCTHII0JTYYeHHOT O3HaYCHUSI(PU3NUECKOMBETN UM HBI;

pemarb KAaueCTBEHHBIE 3a/lauu: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUYHBYIOLETIOUKYPACCYKACHUCONTOPOTHAN3 Y YEHHBIE3aKOHBI,3aKOHOM
epHOCTUU(U3NUECKUESBICHNUS;

UCIOJIb30BaTh ~ NPU  pPEIIEHHH  y4eOHBIX  3a7ad
COBpeMEHHbIENH(OPMaLIOHHBIETEXHOJIOT MU IS IIOUCKA, CTPYK

TYpUPOBaHUS, MHTEPIIPETAUUUTIIPEICTABICHUYY€OHOMMHAYYHO -
HOMyJIApHOWHUH(DOPMALINN, TOTyYEHHOMM3PA3IUYHBIX UCTOYHUKOB, KpUTHUECKU
aHAJIM3UPOBATH MOJYHAEMYIO

MH(POPMAIUIO; TPUBOIUTHIPUMEPBIBKIIAIaPOCCUICKUXU3APYOEKHBIXyUEHBIX -

(M3UKOBBPa3BUTHEHAYKH, O0O0BSCHEHUEIPOLIECCOB
OKpY’KaroleroMmmpa, Bpa3BUTHE
TEXHUKUUTEXHOJIOTHIA;
HCIIOJIb30BaThTEOPETUUECKUEZHAHUSTIO bu3ukeB

MOBCEIHEBHOMKN3HUJISI00ECTIeUeHUSI0€30I1aCHOCTUITPUOOpAIIEHUUCIIPUOOpaMu
TEXHUYECKUMU



yCTpOMCTBAMM,  JUIsi ~ COXpaHEHUsS  3J0pOBbSI U COOJIIOJCHUS  HOPM
HKOJIOTHYECKOTOITIOBEICHUSABOKPYKAIOIIEUCPEIE;

paboTaThBIPYNIECBBITOTHEHUEMPA3IMYHBIXCOITUATBLHBIXPOJICH, IUTAaHUPOBATh
paboTyrpyMIibl, paloOHaTILHOPACIPEACIATH0013aHHOCTUUTIIIAHUPOBATD
NEATENbHOCTD B HECTaHJAPTHBIX CUTYyaLUsX, aJICKBAaTHO
OIICHUBAThBKJIA/IKAK0TON3YUYaCTHUKOBIPYNIIBIBPEIICHHUEPACCMATPUBAEMOUTIPOOIT
€MBL.

KxoniyobyuenusiBl 1 kiaccenpeIMeTHbIEPE3yIbTaThIHA0a30BOMYPOBHEI 0K
HBIOTPaXaTh CPOPMHUPOBAHHOCTHYOOYUAIOIIUXCIYMECHH:

J€MOHCTPUPOBATHHA npumMepax poJibu MECTO bu3uKuB
dbopMUPOBAaHUNCOBPEMEHHONHAYYHOUKAP TUHBIMUPA, BPA3BUTHHCOBPEMEHHONTEXH
UKUUTEXHOJOTH I, BIIPAKTUUYECKONIEATEIbHOCTUITIOIEH, 1IEJI0CTHOCThUEIUHCTBOP U
3MYECKOMKAPTUHBI MUPA;

YUHUTHIBATBIPAHUIBIITIPUMEHEHUSIN3YUYEHHBIX (D3N IECKUXMO/IETICH : TOUCUHBII

ANEKTPUYECKUM  3apsii,  Jyd  CBeTa,  TOYEYHBIM  HMCTOYHUK  CBETa,
AJIepHAsIMO/IeNIbaTOMAa, HYKJIOHHASIMOIEIbaTOMHOT'O anpa npu pelIeHUH
busznuecknx3anay;

pacno3HaBaTh (u3MUECKHe SBIEHUs (MpOIecChl) U OOBICHATH HX Ha
OCHOBE3aKOHOB  3JICKTPOAMHAMMKM M  KBAaHTOBOM (DU3UKU: 3JIEKTpUYECKAs
IPOBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE MAEMCTBUSA TOKa,
B3aMMO/IEHCTBUEMArHUTOB,IEKTPOMArHUTHasIMH Y KLU, € ICTBUEMAar HAITHOT OI10J1
SIHaITPOBOAHUKCTOKOMUABYKY LU CSI3apsLL, 2IEKTPOMAr HUTHBIEKOJIE0aHUSTUBOJIHBI,
IpSAMOJIMHEHHOEPACIPOCTPaHEHUECBETA,0TPAKEHUE, IPEIOMIIEHUE, UHTEP(HEPEHITH
s, T PAKIUSTUTIONISIPU3AIIASICBE T, TUCTIEpCHUsICBETa, POTOANEKTpUUecKuit 3P dexT

(boToadpdexr), CBETOBOC TaBJICHHE,
BO3HMKHOBCHHUEIIMHEHIATOTOCTIEKTPAaTOMAaBOI0PO/1a,ECTECTBEHHASIMMCKYCCTBEHH
aspaTnOAKTHBHOCTH;

ONMUCHIBATbU3yUYECHHBIECBONCTBABEIIECTRBA(SIEKTPUUECKUE,MATHUTHBIE, 0N TUY
€CKHE,IEKTPUUECKYIOMPOBOIUMOCTbPA3TUYHBIXCPE ) UIIIEKTPOMArHUTHBIESI BIICHH
A(IIPOIIECCHI ), ICTIONB3YA(PU3NUECKUEBEITMUNHBI:DJICKTPUUECKUIN 3apsijl, CUjia TOKa,
AJEKTPUYECKOE HalpsiHKEHHUe, AIEKTPUYECKOECONPOTUBIICHHUE, pa3HOCTh
MIOTEHIINAJIOB, AIEKTPOABUKYIIAS cuna, pabora
TOKA,MHAYKIUSIMAarHu THOronosisi,cuitaAmrepa,cunallopeHua, ”HHIyKTUBHOCTBKATY
IIKH,3HEPTUASIEKTPUUECKOTOMMATr HUTHOT OTI0JIEH, IEPUOINYaCTOTaK0JIe0aHUITBKOJT
€0aTeTbHOMKOHTYPE,3apIUCUIIATOKABIIPOIIECCETAPMOHNYECKUXAIIEKTPOMArHUTH
BIXKO0JIEOaHM,(hOKYCHOEPACCTOSHUEHONITHYECKASICUITAIMH3bI, IPUOTHCAHUUIIPABU
JTHLHOTPAKTOBATH(PU3NUECKHUICMBICTUCIIONH3YEMbIX BETUUIHH, NX0003HAYCHUSHETUH
U1, YKa3bIBaTH()OPMYIIbL,CBS3bIBAIOIIMEIAHHY IO U3NYECKYIOBETUYNHYCAPYTUMUB
€JIMYMHAMU;



OMUCHIBATbU3yYCHHBIEKBAHTOBBICS BICHUSIUITPOIIECCHI, UCTIONIb3YSI(hU3UUECKUE
BEJIMYMHBI:CKOPOCTHIEKTPOMAr HUTHBIXBOJIH, JNIMHABOJIHBIMYACTOTA CBETAa,
SHEPTUs 51 HMMITYJIbC dboTtoHa, IIEPUOJL noJrypacnaza, DHEPIUs
CBSI3MATOMHBIXSIEP, IPUONTHUCAHUUTIPABIIIBHOTPAKTOBATh(PU3UUECKUNCMBICIIHCTION
b3yEMbBIXBEJIMUUH,NX0003HAUCHUSIME JUHUIIBI, YKa3bIBATb(POPMYJIbI,CBSA3BIBAIOIIHE]T
aHHYIO(PU3MYECKYIOBETMYNHYCAPYTUMUBEIMNYMHAMU, BBIYUCIISI Th3HAUeHUEePu3nuec
KOWBEJINYHUHBI;

aHaJTU3UPOBaTh  (U3WUECKUE  TPOIECChl U SIBIICHUS,  UCIOJIb3Ys
br3MYeCKUe3aKOHbl W TPUHIUIBL 3aKOH OMma, 3aKOHBI TOCJIEIOBATEIBHOTO U
MapAJUIEIIbHOTOCOEIMHEHUATIPOBOIHUKOB,3aKOH /[5K0yIIa—

JleH11a,3aKOHAIEKTPOMArHU THOMUHAYKIUH, 3aKOH MPAMOJIMHENHOTO
pacIpoOCTpaHEHUsl CBETA, 3aKOHbI OTPAKECHUSACBETA, 3aKOHBI IIPEJIOMIICHUS CBETA,
ypaBHEHUE DUHIITEHA TS

dotorddekTa,3aKOHCOXPAHCHHUSIIHEPTUH,3aKOHCOXPAHCHUSIMMITYJIBCA,3aKOHCOX Pa
HEHUSIJICKTPUUECKOTO 3apsijia, 3aKOH COXPAHCHHsSI MacCOBOI'O YHCIIA, MOCTYJIAThI
bopa,3akoH paAMOaKTHBHOTO pacmana, MpH O3TOM pPa3IddaTh CIOBECHYIO
(bopMyITHPOBKY3aKOHA,eTOMaTEeMaTHICCKOCBBIPAKEHUENYCIIOBUS(TPAaHUIIBI,001acT
1 )IIPUMEHUMOCTH;

ONpeNeNsITh  HAIpaBJICeHHE BEKTOpa  HWHAYKIMM  MArHUTHOIO  TOJIA
IPOBOJAHUKACTOKOM,CHIIbIAMITepancuibl/IopeHiia;

CTPOUTHUOTIUCHIBATHU300paKEHNE,CO3/ITaBAEMOCTIIIOCKUM3EPKAJIOM, TOHKOMITH
H301;

BBITIOJHA ThIKCIIEPUMEHTHITIONCCIIEIOBAHU IO U3UUECKUXABICHUMUIIPOIIECCOB
CUCIIOJIb30BAaHUEMITPSIMBIXUKOCBEHHBIXU3MEPEHUM :IPUITOMGPOPMYITHUPOBATHIIPOOIT
eMy/3a1auyUTruIoTe3yy4eOHOT0dKCIIEPUMEHTA,COOMPATHYCTAHOBKYHU3IIPEIJIOKEHH
0roo0O0pyA0BaHHUS, IPOBOAUTHONBITU(OPMYITUPOBATHBHIBOIBI;

OCYIIECTBIISITh TpPSIMbIE W KOCBEHHBbIE H3MEPEHHS (DU3NYECKUX BEIHYMH,
MIPUAITOMBBIOMPATHONI TUMATIBHBICIIOCOON3MEPEHUSHHICTIONB30BAThU3BECTHBIEMETO
IBIOLEHKUITOTPEITHOCTEUM3MEPEHNM;

UCCJIeI0BAaTh3aBUCUMOCTU(U3HUECKUXBEIIMIUHCHUCTIONH30BAHUEMITPSIMBIXH3
MEPEHUH . MIPUITOMKOHCTPYHPOBATHYCTAHOBKY,(DUKCUPOBATHPE3YIbTAThI
MOJIYYCHHOW  3aBUCUMOCTH  (U3MYECKUX  BEJIMYMH B BHUAE  TaOJIHI]
UrpaduKOB,AEIaTHBBIBOIBIIOPE3YIHTATAMHUCCIICIOBAHNS;

coOmoaTh TMpaBuia 0E30MacHOTO TpyAa MPH TPOBEICHUW HCCIEIOBAHUIMA
BpaMKaxXy4eOHOTOIKCIIEPUMEHTA, y1eOHO-
MCCJIeTI0BATEILCKONUTTPOCKTHOMIEITETLHOCTH C MCITIOJIb30BAHHEM
U3MEPUTEITHHBIX YCTPOUCTB U 1a00paTOpHOT0000PYAOBAHUS;

permarbpacy€THRIC3aJa9UCIBHO3aJaHHOU(PU3HIECKOUMOICITBIO, UCTIONB3Y I
3MYECKHE3aKOHBIMTIPUHITUIIB, HAOCHOBEAHATN3AYy CIIOBUS3a/1a91



BbIOMpaTh  (U3UYECKYI0 MOJENb, BbIACHATh (DU3UUYECKUE BEIMYMHBI U
(dopMyIbl, HEOOXOAUMBIE I €€ pelIeHUs, MPOBOJUTH PAcU€Thl M OLIEHUBATh
PEeaNbHOCTHIIONYYEHHOT 03HaYEHUA(PU3NYECKONBETNYNHBIL;

pemarhb KaueCTBEHHbIE 3a/layu: BBICTPANBAaTh JOTHYECKH
HEIMPOTUBOPEUHUBYIOLENOYKYPACCYKICHUICOOPONHAN3YYEHHbIE3aKOHbI,3aKOHOM
epHOCTHUH(DU3NIECKUESBIICHNUS;

UCIIOJIb30BaTh ~ MpPU  pElIeHHMH  y4yeOHBIX  3aj1ay
COBPEMEHHbBIEHH()OPMAIIMOHHBIETEXHOJIOTMUJIATIONCKA, CTPYKTYPUPO
BaHUS, MTHTEPIPETAIUUUTIPEICTABICHUy9eOHOMMHAYIHO -
NOMYJIAPHOUUH(DOPMALINN, TOTyYeHHOMU3PA3IUIHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTy4aeMyl0 HHPOPMAIUIO;00bACHATh  MPUHITHUITHI
JCHCTBHST MaIlvH, MPUOOPOB u
TEXHUYECKUXYCTPOUCTB,pa3inyaThyClIOBUANXOE301aCHOT OMCITIOIB30B
aHWSIBIIOBCETHEBHOM

KU3HU;

NPUBOJNTHh TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB
Bpa3BUTHEHAYKH,BOOBSICHEHUETIPOIIECCOBOKPYKAIOIIETOMUPA, BPA3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BAaThTEOPETUUECKUE 3HAHUATIO (DU3MKE B MOBCEIHEBHOMKU3HUIIS
obecrieueHus: ~ O€30MACHOCTM  MNpuU  oOpamieHuu ¢ npubopamMu U
TEXHUUYECKUMUYCTPONCTBAMU, JUIsI COXPAaHEHHs 30POBbS U COOJIOACHHUS HOPM
HKOJIOTMYECKOTONOBEACHUSIBOKPY KatOIIecpee;

paboTaThBIPYIIECBHINTOTHEHUEMPATUYHBIXCOLUATTLHBIXPOJICH, ITIAHUPOBATh
paboTyTpyMIIbL, palliOHATILHOPACTIPE 1A THOOSI3aHHOCTUUTUIAHMPOBATD
JeSITETHHOCTD B HECTaHAapTHHIX CUTYaIHSX, aJIeKBaTHO
OILICHMBAThBKJIAIKAKIOT OM3YyYaCTHUKOBIPYTIIBIBPEIICHHEPACCMATPHUBAEMOUTIPOOTT
€MBI.



TEMATHYECKOEIIVTAHUPOBAHHUE
10KJIACC

HaumeHoBaHuepa3ae10BUTEMIT
Neni/nt
porpaMmbI

KosnyecTBouacos
B KonTtpoabusiep| IIpakTnueckuep
cero
a00ThI a00ThI

y1eKTPOHHBbIe(LIU(PPOB
bple)o0pa3oBaTeabHbIepeC

ypchl

Pazgenl. PU3UKAUMETOABIHAYYHOI'OIIO3HAHUSA

1.1 DOu3nKanMeTO bIHAYTHOT OITO3HaAHHU S 2 bubmorexallOK
' ARIHAY https://m.eds00.ru/7f41bf72
Utoronopazneny 2
Paznen2. MEXAHHUKA
bubanorekal[OK
2.1 K 5
nHeMatiia https://m.edso0.ru/7f41bf72
BbubauorekallOK
2.2 7
Auramiia https://m.edsoo.ru/7f41bf72
BbubauorekallOK
2.3 3 6 1 1
AKOHPICOXPAHCHIBIBMEXAHIIE https://m.edsoo.ru/7f41bf72
Utoronopazneny 18
Paznen3.MOJIEKYJIASPHASA®UIUKAUTEPMO/INHAMUKA
31 OCHOBBIMOJIEKYJISIPHO-KUHETUYECKONTEOPU U 9 1 bu6mmorexal [OK
' https://m.eds00.ru/7f410bf72
bubnuorexal[OK
3.2 0] 10 1
CHOBRITEPMOMHAMIIN https://m.edsoo0.ru/7f41bf72
33 ArperaTHbleCOCTOSHUSBEILECTBA. 5 bu6munorexal[OK
' ®da3zoBbIeIEPEXObI https://m.edsoo.ru/7f41bf72



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

Uroronopazneny

24

Pazgend. DJIEKTPOJAUHAMUKA

4.1 DnekTpocTaTuKa 10 bubmnorexallOK
' HeEP https://m.eds00.ru/7f41bf72
4.2 ITocrosHubIinekTpuyeckniiTok. TokuBpaznu 12 bubnuorexal[OK
' YHBIXCpeaax https://m.edsoo.ru/7f41bf72
Utoronopazneny 22
PezepBHoeBpemst 2
OBHIEEKOJIMYECTBOYACOBIIOITIPOTPAMME 68



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

11KJIACC

KoanuecTBouacos JJaeKTpoHHbIe(HU(PPOB
HaunMeHoBaHMepa3aeI0BUTEMIT ble)o0pa3oBaTeabHbIepeC
Ner/nt Koutpoasubiep| IlpakTuyeckuep
porpaMmbI Bcero YPCHI
a0oThI a0o0ThI
Pa3znenl . DJIEKTPOANHAMMUKA
11 MaruuTtHoenose. D1eKTpOMarHU THass MH Ty K11 11 1 3 bubnuorexal[OK
' us https://m.edso0.ru/7f41c97¢c
Utoronopazneny 11
Paznen2 . KOJJEBAHUAUNBOJIHbBI
MexaHHYeCKHEenINeKTPOMarHUTHEIeKoIe0a bu6mmorexal [OK
2.1 9 1
HUs https://m.edsoo.ru/7f41c97c
59 MexaHn4eCKUENIIEKTPOMAarHUTHBIEB OJTH B 5 1 bu6mmorexal[OK
' https://m.edsoo.ru/7f41c97c
23 OnTiKa 10 3 BbubauorekallOK
https://m.edsoo.ru/7f41c97c
Urtoromopaszneny 24
Pa3nen3.OCHOBBICTIEIIUAJIBHOMTEOPUMOTHOCHUTEJIBHOCTH
OcHoOBbICIIELIMATBHONTEOPUH O bu6mmorexal [OK
3.1 4 1
THOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Uroronopaszneny 4
Paznend KBAHTOBASAP®U3IUKA
bubmmorexal [OK
4.1 C) i 6
HIEMEHTLIKBATTOROHOMTHIH https://m.edsoo.ru/7f41c97c



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

4.2 Crpoenuearoma 4 bubmmorexallOK
https://m.edsoo.ru/7f41c97c
bubmuorexal [OK

4.3 A 5

TOMHOEAARO https://m.edsoo.ru/7f41c97c
Urtoronopazneny 15
Pa3znenS.9JIEMEHTBIACTPOHOMUUNUACTPO®U3UKHU
Bbubmuorexal [OK
5.1 C) 7
IEMEHTEIACTP OHOMHHHACTP O HSHKH https://m.edsoo.ru/7f41c97c
Utoronopazneny 7
Paznen6.ObBOBLIAIOHIEEIIOBTOPEHUE
bubanorekal[OK
6.1 0600 4
OPHIAIOTICCTOBTOPEHHE https://m.edsoo.ru/7f41c97c
Urtoromopaszneny 4
PesepBHOEBpEMs 3
OBIIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68



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

IHOYPOYHOEIIJIAHUPOBAHHUE

10KJIACC
KosnuecTBouacos J1eKTPOHHBbICH(PPOBBI
Ne Jdatausyd | eoOpa3oBaTejbLHbIEpPEC
Temaypoka Kontpoabusiep| IIpakTnuyeckuep P pecyp
n/n Bcero eHud ChbI
a0o0ThI a0o0ThbI
duznka—
1 q 1 bu6mmorexal[OK
Haykaompupoae.Hayuansie
M pHupos y https://m.edsoo.ru/ff0c32e2
METO/IbI
MMO3HAHUSOKPYKAIOIIET OMHP
a
Pons 1 MmecTo dpusnuku
) B OPMHUPOBAaHUUCOBPEMEHHONHAYYHO 1 bubnuorexal[OK
HWKapTUHBIMUPA,B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOUAEATEIbHOCTHITIONEN
MexaHn4ecKkoe
3 nprkeHne. OTHOCUTEIbHOCTD 1 bu6mmorexal[OK
MexaHn4eckoroasmxkenus.[lepemenieHn https://m.edsoo.ru/ff0c3508
€,CKOpOCTb,
YCKOpEHHE
4 PaBHOMEpHOENPAMOINHEHHOE ABU K EH 1 bu6mmorexal [OK
ue https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOENPSAMOIUHEHHOE ABUKE 1 bu6nunorexal[OK
HUe https://m.edsoo.ru/ff0c372e
5 CBoboaHoenaieHue. Y CkopeHuecBo0o1H 1 bu6nunorexal[OK
oromajacHus https://m.edsoo.ru/ff0c39cc
Kpuponuneitnoe
7 BUKEHHUE. /[BHKEHeMaTepHaTbHOUT 1 bubmmorexallOK
A ' P https://m.edsoo.ru/ffOc3ada
OYKHUIIO



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

OKPYKHOCTHU

[TpuHuunorocurensHocTul anues.

bubmuorexal [OK




NuepunansubiecucrembloTcuera. [lepBol
r3akoHHrr0TOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna.

bubmuorexal [OK

o Hp HHmiIHCyHepHOBHHHH it https://m.edsoo.ru/ff0c3be8
Bropou
3akoHHbBIOTOHAISIMATEpUATBHOUT
OUYKH

10 Tperun3akonHproTOHAIIM bubnuorexal[OK
aTepUaIbHBIXTOYEK https://m.edsoo.ru/ffOc3be8
3akoHBCEMUPHOTOTIAroTeHUs. CHaTsikec

11 Tu. [lepBas KocCMHUYECKasICKOPOCTh BramorexallOK

https://m.edsoo.ru/ff0c3d00

12 Cunaynpyroctu.3akonl yka.Becre bu6mmorexal[OK
na https://m.edsoo.ru/ff0c3e18
Cuna TPEHMUSL. Koappunument

13 TpeHI/IH.CI/IJ'II; conpomsnegj)ﬂ ’ pu bubmorexallOK

https://m.edsoo.ru/ff0c3f76

JBYKECHUUTEIABKUIKOCTUHIINTa3€
IToctynarensHoE 1

14 BpaIllaTelbHOeIBIKEHHE bubnuorexal[OK
a0comoTHOTBEPIOrOTEa. M OMEHTCHIT https://m.edsoo.ru/ff0c41a6
pl.Ilnevocunsl. Y cioBug
PaBHOBECHATBEPAOrOTENIA
Nmnynsc MatepuanbHON

15 TOYKH,CUCTEMBI MAaTEPUATBHBIX bu6nunorexal[OK
Touek.Mmynbccnibl. 3aKOHCOXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnynbca.PeakTuBHOE IBUKEHUE
PaGoTanMOImHOCTHCUITBI.

16 KunernueckaspHeprusiMarepuagbHOWTOY bu6mmnorexal[OK
ku. TeopemaoOM3MeHEHU T https://m.edsoo.ru/ff0c4502
KHMHETUYECKOHIHEepruu

17 [ToTennuanbHaAsIIHEPTUS. bubmuorexal [OK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorenuuanbHasgIHEPrUAynpyroaepopmu
POBaHHOUWIIPYKHUHBI.

[ToTennuanbHas HEPrUATENABOIN3U
IIOBEPXHOCTU3EMIIH

https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IaJH)HI)IeI/IHeHOTCHIII/Ia.HI)HI)ICCI/I
JIBI.
CBH3I>pa6OTI>IHeHOTCHHI/IaJIbHI)IXCI/IJIC
I/I3MCHCHI/ICMMexaHI/II-IeCKOI/IVSHepI‘I/II/IC
HCTEMbITEN.3aKOHCOXPAHECHUSIMEXaHU
YECKON

SHEPTHH

Bubmuorexal [OK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHasipabora
«MccnenoBannecBI3UpabOTHICHITBICU3
MEHEHHEMMEXaHUYECKOMIHePT HUTEIaH
arnpuMepepacTsIKEHUS

PE3HMHOBOT OXKTyTa»

20

KontponsHaspaboTanoreme
«Kunemaruka./Ilunamrka.3akOHBICOXpaH
€HUsI BMEXaHHUKE»

BbubauorekallOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBICTIOJIOKECHUSIMOJICKYJISIPHO-
KHHeTH4ecKonTeopuu.bpoyHoBckoe
newkenue. luddysus

bubauorexkallOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTep ABUKECHUS
MB3aMMO/ICHCTBUS YaCTHUIL
BelecTBa. MoIeMCTPOEHUSITa30B, K
HJIKOCTEN

UTBEPABIXTEI

23

Macca MmoneKkyi.
KomnuectBoBemecTBa.llocToaHH
asABoraapo

24

TCHJ'IOBOepaBHOBeCI/IC.TCMHepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

neéusmepenue. lllkanaremneparyplle
JIbCUS

Wneansupliira3ssBMKT.OcHoBHOEypa

bubmuorexal [OK

25 BHeHUeMKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHasITEMITepaTypakakMepacpeiH

26 e KWHeTUYEeCKOMN bubauorexal[OK
SHEPTHUIBH)KECHUSMOJIEKYI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akon/lanpToHa.l'a30BbIE3aKOHBI
JlaGoparopHasipabora

28 «HMccmenoBaHne3aBUCUMOCTHMEK TY
MapaMeTpaMHUCOCTOSTHUSIpa3pe
KEHHOTOra3a»

29 N3omnponecchBUICATBHOMIA3EUUXTP bu6mmorexal [OK
aduuecKoenpeIcTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHASI HEprUsTepMOIMHAMUY
€CKOH CHCTEMBI

30 HcrocooObleén3MeHeHus. KonrmuecTBOT bu6mmorexal [OK
erJI0THI U paborTa. https://m.edsoo.ru/ff0c5952
BHYTpeHHASIIHEPTrUA0AHOATOMHOT O 1T
€aIbHOTO
rasa

31 Buasitennonepenaun bubmnorexallOK

https://m.edsoo.ru/ff0c5c36
VY nenpHasgTENI0EMKOCTEBEIIECTBA.
32 KonnuecTBO TEMIOTHI bubmnorexallOK
. https://m.edsoo.ru/ff0c5¢c36
npuTerionepenade. A auadaTHBIAIIPOLIECC
33 [lepBBIii3aKOHTEPMOIUHAMUKHUH ETOIT bu6mmnorexal[OK

PHUMCHCHUCKU3OIIpOoIeCcCaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTuMocCThIIpOIIeCCOBBIPHUPOIE.

bubmuorexal [OK

34 B i
TOPOHSAKOH https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [MpunuunpericreusiuKII[tennosoiim bubmuorexal [OK
aIlIMHBI https://m.edsoo.ru/ff0c600a
36 HuxnKapuoueroKIIJ]
37 DKOJIOTUYECKUETIPOOIIEMBITEIIIIOIHEPTET
UKH
38 Oo6o6marommitypok«Monekynspaashu3 bu6mmorexal[OK
nKa.OCHOBBITEPMOINHAMUKH https://m.edsoo.ru/ff0c6938
Kontponbnaspaboranoreme
39 «MornekynspHasihuznka. OCHOBBITEPMO BramorexallOK
P ’ PMOA https://m.edsoo.ru/ff0c6a50
WHaMUKI
40 [Tapoobpa3zoBanuenkonaeHcanus. Mcmap bu6mmorexal[OK
CHUEUKUIICHHE https://m.edsoo.ru/ff0c63b6
AOGCOMOTHAIMOTHOCUTENIbHAS
41 BJI&KHOCTHBO3yxa. HacklmenHpiiina BrbmmorexallOK
yxa. B P https://m.edsoo.ru/ff0c64d8
Teeépnoereno.Kpucrannuueckuena
42 Mop(dHBIC Tea. bubnuorexal[OK
AHH30TPONUACBOUCTBKPUCTAILIIOB. https://m.edsoo.ru/ff0c65f0
Kunkue
KkprcTauibl. CoBpeMeHHbIeMaTepHalIbl
[TnaBneHrenKpHUCTAIH3ALIS.
43 VY nenpHasTeroramiasinenns. Cyonuma BubanorexallOK
Hf - 1 https://m.edsoo.ru/ff0c6708
44 VYpaBHeHueremnnoBorodananca bubmorexallOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DJleKTpU3alusaTeN. DIeKTPUIECKUU3APSIA.

45 I bubauorexal[OK
BaBUIa3JICKTPHUYCCKHUX
A p https://m.edsoo.ru/ffOcébcc
3apsI0B
IIpoBOHUKY, TUAICKTPUKU
46 Hrlfon OBOIHUKUA 3aK§Hcox aHEHUS bubmmorexallOK
yip ’ P https://m.edsoo.ru/ffOcébcc
AEKTPUIECKOro3apsiaa
Bsaumozencruesapsa10B.3ak0H
47 Kynona.TouyeyHbIndIEKTpUUECKUU3 AP bubmmorexallOK
Y ) p p https://m.edsoo.ru/ffOc6ced
Hanpsyx€HHOCTBIEKTPHUYECKOr OII0IIS.
48 [MpuaIMT bubnuorexal[OK
CYMEPTO3UITNUITIEKTPHIESCKUXITONCH https://m.edsoo.ru/ffOc6df2
Jluaun
HAIpSIKEHHOCTH
PaGoTacmimiaekTpocTaTHdecKOromods.
49 ITorennuan. Pa3HOCTHEIIOTEHIINATIOB bubmmorexallOK
. t https://m.edsoo.ru/ff0c6f00
I[IpoBOAHUKHNH IUITEKTPUKUBI
P P BbubauorekallOK
50 JIEKTPOCTATHYCCKOMITOJIE.
https://m.edsoo.ru/ff0c7018
JIM3IIeKTprYecKaspoOHUIIaeMOCTh
bubauorexkallOK
51 OnexrpoeMkocTh. Konmencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTHIIIIOCKOTO
bubnuorexal[OK
52 KOHJICHCAaTOpa. DHEPTUsA3apsHKCHHOTOKOH
https://m.edsoo.ru/ff0c72c0
JeHcaTopa
53 JlabopaTopHaspabora"3mMepeHnesIeKkTp
0€MKOCTHKOHIeHcaTopa"
54 [TpuHIUTI IEHCTBUSHTIPUMEHEHUEKOH ICH

CaTOpPOB,KOIMUPOBAJIBHOI' O



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

anmnapara,cTpyriHOrolpuHTEpa. DJIEKTPOC
TaTUYeCcKas3aluTa.
3azemIIeHuedNIeKTPOrTprOOpOB

55

DJIEKTPUYECKUI TOK, YCIOBUS
erocyiectBoBanus. IIOCTOSHHBIMTOK.
Cunaroka. Hanpsixenue.
Conpotusnenue.3akonOmanis
y4acTKalEenmu

56

[TocnenoBarenbHOE, TapaLICIIEHOE, CMETIT
aHHOECOeINHEHUE
npoBoaHUKOB.JlabopaTopHaspaboTa
«M3yyeHnecMemanHOorocoeIMHEHUSAPE3H
CTOPOBY

Bbubmuorexal [OK
https://m.edsoo.ru/ff0c74f0

57

PaboTanMOIHOCTBIIEKTPUYECKOT OT
oka.3akon/[xoynsa-Jlenna

bubanorekal[OK
https://m.edsoo.ru/ff0c7838

58

3axkoHOMaIATIONHON (3aMKHYTOM )3
JIEKTPUYECKOM LIEIH.
Koportkoe3zambikanue.JlabopaTopHas
pabota

«M3mepenneld /ICuctounnkarokan
€rOBHYTPEHHET OCOITPOTHBIICHHSD)

BbubauorexallOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHASIPOBOIUMOCTHTBEPABIXMET
aJlJIoB.
3aBHCUMOCTbCONPOTHUBICHUAMETAIIOB
oT

TemnepaTypbl. CBepXIpOBOJIMMOCTh

60

DNEeKTPUYECKUU TOK B
BakyyMe.CBOHWCTBAdIEKTPOHHBIX
My4YKOB

61

[MonynpoBogHUKH,NXCOOCTBEHHASU
MpUMeCHasi TPOBOIUMOCTb.
CaoucTBap—n-

nepexona. llonynpoBoJHUKOBBIE

bubmmorexal [OK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npuOoOpHI

DNEeKTPUUECKUUTOKBPACTBOPAXUP

62 acIlIaBax>JIEKTPOJIUTOB. 1 bu6mmorexal[OK
DNEKTPOIUTUYECKAS AUCCOIIMALINS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIN3
DNEeKTPUIECKUUTOKBra3ax.

63 CaMoCTOSITeTbHBIN 1 bubnuorexal[OK
MHECaMOoCTOsITeNbHbIMpa3paa. Momnaust. I1 https://m.edsoo.ru/ff0c84ae
JazMa
OnexTpudeckue mpudops

64 NYCTPOUCTBANNX 1 bubnuorexal[OK
npaktudyeckoenpumenenue. I lpas https://m.edsoo.ru/ff0c86fc
WIIaTEXHUKU
6€30MacHOCTH

65 O6o06marmuitypox 1 bubnuorexal[OK
«DIEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KontponsHaspaboTanoreme

66 «Qnexrpocratuka.llocTosHHBII 1 bubnuorexal[OK
3IEKTPUYECKUUTOK. TOKUBP https://m.edsoo.ru/ff0c8a8a
a3MUYIHBIXCPEeaaxX»

67 PesepBHBIT ypoOK. 1 bubnuorexal[OK
KonTtponbsHaspaboramoreme"DieKTpo https://m.edsoo.ru/ff0c8c56
IuHaMHuKa"

68 Pezepublitypok.O000ma0muiiypoknore 1 bu6nunorexal[OK
mam 1 Oxiacca https://m.edsoo.ru/ffOc8f6c
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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

11KJIACC

KosnuecTBouacos J1eKTPOHHBbICH(PPOBBI
Jlj;-)n Temaypoka Beero Kontpoabusbiep| IIpakTnuyeckuep i[::::myll i(l)fpamBaTenbﬂblepecyp
a00ThI a0oThI
[TocTosiHHBIE MAarHUTHI U

1 HXB3anMozAcHcTBHE. MarHUTHOEIIONE. 1 Bbubmuorexal [OK
BexropmarauTHoOUH nykiuu. JInanm https://m.edsoo.ru/ff0c9778
MarHUTHONUHIYKIIUU
MarauTHOETIONETPOBOAHUKACTO

) koM.OnbeITOpcrena. 1 bubnuorexal[OK
B3anmopeiicTBHenpOBOHIKOBC https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabota 1 1 bubnuorexal[OK
«M3y4eHrneMarHu THOT OTIOJITKATYIITKA https://m.edsoo.ru/ff0c98fe
CTOKOM»

JlelicTBUE MarHuTHOT'O MO
HanpoBoAHUKCTOKOM.CrunaAmriepa.

4 JlaGopatopHas pabora 1 1 bubnuotexal[OK
«HccnenoBanue https://m.edsoo.ru/ff0c9ac0
JeHCTBUAIIOCTOSSHHOTOMAarHuTaHa
pamKyc
TOKOM)

[elicTBE MarHUTHOTO MOJIS

5 HaJIBIXKYLIYIOCsS3apsKeHHyrouacTuIry. C 1 bu6nunorexal[OK
unalJlopenna.Paboracuis https://m.edsoo.ru/ff0c9df4
Jlopenna

6 DnekTpomMarHuTHasuHAyKIusA. [loTokBek 1
TopaMarHUTHOMHHAyKuuu.DJC



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

UHAYKIUU.3aKOHAJIEKTPOMAarHUTHOMUH
ykuuu®@apanes

JlaGoparopHasipabora
«HccnenoBanuesiBiaeHUs

3JIEKTPOMAar HUTHOMMHAYKLIM K

bubmuorexal [OK
https://m.edsoo.ru/ff0cal50

NHIYyKTUBHOCTS.
SBnenuecamonnaykuuu.lCcamonnay
KIIUH.
DHEPrusiMarHUTHOT O OJISKATYIIKHC
TOKOM. DJIEKTPOMarHUTHOEIOJIe

Bbubmuorexkal [OK
https://m.edsoo.ru/ff0ca600

TexHU4eCcKue ycTpoucTBa U
HXIIPUMEHEHHE TIOCTOSTHHBIEMarHUTHI, 3T
€KTPOMArHUTHL,3JIEKTPOIBUTATEID, yCKOP
UTEINDJIEMEHTAPHBIXYaCTHIL,
MHIYKIIMOHHAANE€Yb

10

O6o6maromuii ypok
«MarautHoenosie. JINeKTpOMarHuTHas
VHTYKIUSD)

bubauorekal[OK
https://m.edsoo.ru/ff0cab82

11

KontponsHaspaboTanoreme
«MarnuTHOEmoJE.
DeKTpoMar HU THAsTMH TYKIIHSD)

bubauorekallOK
https://m.edsoo.ru/ff0cad58

12

CBoOoannie
MeXaHn4ecKuekoneOanus. [ apm
OHHYECKHEKOJIEOaH M.
YpaBHEHUETapMOHUYECKHXKOJIC
OaHwmii.

[IpeBpamiearesHepruu

bubnuorexal[OK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHasipabora
«HccnenoBanne3aBuCUMOCTH
neproja Malblx Kojaebanuil rpysa
HAaHUTUOTVIMHBIHUTUUMACCHITPY3a»



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

14

KonebarensHpnkoHTYp.CBOOOAHBICIICK
TPOMAarHuTHBIC KOJI e6aH1/15[
BUICATBHOMKOJI€0aTeIbHOMKOHTYpE. AH
AJIOrUAMEKAYMCXAHNYCCKUMU N

BHCKTPOMaFHI/ITHI)IMI/IKOHC6aHI/I$IMI/I

bubmuorexal [OK
https://m.edsoo.ru/ff0ch820

15

®opmyina Tomcona.
3aKOHCOXPaHEHUSIDHEPIrUUBU AT
BbHOM

KOJIeOaTeIbHOMKOHTYpE

Bbubmuorexkal [OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBienneo3aryxarmuxKoae0anu
AX.BBIHYXIeHHBIE
MexaHuueckuekonaebanus.Pe3onanc.
BrIHY)XIeHHBIEAIEKTPOMAr HUTHBIEKOII €0
aHus

Bbubmuorexal [OK
https://m.edsoo.ru/ff0cbb86

17

[TepemenubiTOK. CHHYCOU TATBHBIUTIC
PEMEHHBIMTOK. M OIITHOCTHIIEPEMEHHOTO
TOKa. AMIUTUTYTHOE
HJEHCTBYIOLIEE3HAUYEHUECHIIBITOKAN
HaIpsHKEHUs

bubaunorekal[OK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmatop.IIponsBoacTBo,nepeaa
qanunorpeOieHne
3JIEKTPUYECKONIHEPTUH

19

YcTpolcTBO U
MPAaKTUYECKOECTTPUMEHEHUEIEKTPUUECK
Or03BOHKA,r€HEPATOpaANlePEMEHHOI OTOK
a”

JIMHUIAJIEKTponepeay

bubnuorexal [OK
https://m.edsoo.ru/ff0cc324

20

DKOJNOTrnYeCKUEPUCKUTIPH
MIPOU3BOACTBEIIEKTPOIHEPr UK. KynbTyp
auCIOJIb30BaHUS



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOIHEPT UMBIOBCEIHEBHOWKU3H
u

MexaHU4YeCKHE BOJHEI,

ycnousipactipoctpanenus.llepuon.Cxop

bubmuorexal [OK

21 OCTHPACIIPOCTPAHCHUS U ITUHABOITHBI. https://m.edsoo.ru/ffOcca54
[TorepedHbIEUTTPOTOTEHBIEBOTHBI
99 3BYK. bu6mmorexal[OK
Ckopocts3Byka.l pomMkocTh3BYKa. Boic https://m.edsoo.ru/ffOcccOc
oraroHa.TemMOp3ByKa
DNEeKTpOMarHUTHBIEBOTHBI, IXCBOWCTBA
23 H CKOPOCTS. Bbubmuorexal [OK
https://m.edsoo.ru/ff0ccfe0
[IIxama’aeKTpOMarHU THBIXBOITH
[IpuHIUTIBIPaANOCBS3UN
24 TeneBuIeHus. PazBuTrecpencTBc
Bsa3u. Paguonokanus
o5 Kontponbnaspabora«Konebanusus bu6mmorexal[OK
OJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonrHETHOEPACTIPOCTPAHEHUECBE
26 TaBOJIHOPOIHOWCPEE. bubnuorexal[OK
ToueunbllincTOUHUKCBETA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnecBeTa.3aKOHbBI
27 OTpa)X€HUs CBETA. BrbmmorexallOK
. https://m.edsoo.ru/ff0cd4e0
[TocTpoeHnen300pak eHUHBILIIOC
KOM3epKaje
[Ipenomnenue ceera.
28 [TonmnoeBHyTpeHHEEeOTpakeHue. I Ipenens bu6mmnorexal[OK
HBIMYT OJIITOJIHOT OBHYTPEHHET O https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaboparopHasipabora«3mepenue bu6mmnorexal[OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

MOKa3aTCJIAINIPCIOMIICHUACTCKIIA»

https://m.edsoo.ru/ff0cd67a

30

JInnzsl.IlocTpoennen3oOpaxeHuiiBI
rnH3e.PopMyIaTOHKOMINH3HI.

VBennyeHneTnH3 bl

bubmuorexal [OK
https://m.edsoo.ru/ffOcddle

31

JlaGoparopHasipabora
«HccnenoBaHnecBONCTBU
300paKeHUIBINH3AX »

32

HucnepcusicBera.CioxHbIiicOCTaBO
enoro ceera. LlBer.
JlaboparopHaspabora«Habmonenun
eANCIIEPCHH

CBETa»

33

WnuTrepdepenmnuscrera. [udpaxmuscrera.

Hudpaxnuonnaspenmérka

bubanorekal[OK
https://m.edsoo.ru/ff0ced22

34

ITonepeunocTecBeTOBBIXBOMH. [TosIpr3a
LUsI CBETA

bubaunorekal[OK
https://m.edsoo.ru/ffOcf02e

35

OnTryecknenpuOOpbIMYCTPONHCTBANYCIIO
BUANX0€30M1aCHOT ONPUMEHEHUS

36

['panunpimpumennmMocTu
Kj1accuueckornmexanuku.[loctynatel
CHELMAIbHOUTEOPUUOTHOCUTEb
HOCTHU

bubauorexkallOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEIIBHOCTD OJHOBPCMCHHOCTHU.
3aMC,I[J'IeHI/ICBpeMeHI/II/ICOKan_ICHI/ICI[
JIMHBI

bubnuorexal[OK
https://m.edsoo.ru/ffOcfa42

38

3HepFI/I$H/II/IMHy.TIL Ccp SIS TUBUCTCKOMYACT
HIIbI. CBﬂBBMaCCBICBHepFI/IeI/IVI/I
UMITYyJIbCOM. BHGPFI/IHHOKOSI

bubmmorexal [OK
https://m.edsoo.ru/ff0cfc68

39

Kontponbnaspabota«OnrTuka.

bubmmorexal [OK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBICIIEIIUAIBHOUTEOPUU O
THOCHUTEJIbHOCTH

https://m.edsoo.ru/ff0cf6f0

®ortonbl.®opmynallnanka. dueprusiuu

bubmuorexal [OK

40
MITyJIbCcpOTOHA https://m.edsoo.ru/ffOcfel6
OTkpsITHE U
41 uccnenoanuedororpdexra BranorexallOK
A https://m.edsoo.ru/ffOcffc4
.OmerTeiA.I'.CToneroBa
3akonbiporodrpdexra. YpaBHEHUE DWHIIT
. bubauorexal[OK
42 enHannsaporodpdexra.
https://m.edsoo.ru/ff0d015e
«Kpacnasrpanumna»npororddexra
HaBnennecBera.OnerTeill.H.
43 JleGeneBa. XMMHUYECKOEICHCTBUECBETA brbmorerallOK
AICBA. A https://m.edsoo.ru/ff0d04a6
TexHUueckne yCTpOWCTBA
UTIPAKTHYECKOCTIPUMEHEHUE:
44
(dorosnemenT,poTomaTInk,
COJIHEUHasi0aTapesi,CBETOIHOT
45 Pemennesagaunoreme«3n1eMEHTHIK bubauorekallOK
BAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogaens aroMa ToMcoHa.
46 OmnsiTeIPe3epdopaamopaccessHuo0- bubmorerallOK
POOPAATIOP https://m.edsoo.ru/ff0d091a
YaCTHII.
[InanerapHasMoenbpaTomMa
47 [Toctynateibopa bubmnorexallOK
https://m.edsoo.ru/ff0dOafa
N3nydeHne U MOTJIONECHHE
48 (OTOHOBNPUNIEPEX01€ATOMACOIHOTO bubamorexallOK
prriepexon A y https://m.edsoo.ru/ff0dOafa
pOBHS
SHEPTUUHAAPYroi. BuAbICIEKTPOB
49 BonnoBrsiecBorcTBaYaCTHIL. BOTHBI bubmmorexal [OK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bpouna. KopnyckynspHo-
BOJTHOBOMTyanu3M. CIIOHTaHHOEH
BBIHYK/IEHHOCU3ITyUEeHUE

https://m.edsoo.ru/ff0d0ca8

50

OtkpbITHEPaIM0aKTUBHOCTH. OnIBITHIPE3e
pdopaanoonpeneneHN0OCOCTaBa
PaMOaKTUBHOIOU3ITYYECHHUS

bubmuorexal [OK
https://m.edsoo.ru/ff0d0fd2

51

CaowuctBaanbda-,6era-,ramma-
uznyuenusi. Bausaue
paauoaKTUBHOCTHHAKHUBBIE
OpTaHU3MBbI

52

OTtkpbiTHE
npoToHanHeuTpoHa.l3oTomnsl. Anbda-
pacman.
DIEKTPOHHBIMUIIO3UTPOHHBINOETA-
pacman.l'amma-n3nydyenne

Bbubmuorexal [OK
https://m.edsoo.ru/ff0d1162

53

OHEPrusCBI3UHYKIOHOBBSIIPE.
SlnepHble peakuuu.
Anepuspeaxtop.lIpobiemsl, mepcne
KTHBBI,2KOJIOTHYECKUEACTIEKTIS A PH
on

SHEPreTUKHU

bubauorekallOK
https://m.edsoo.ru/ff0d1356

54

OnemMeHTapHble4acTULBL. OTKPBITHEN 03U
TpoHa. MeToasl HaOII0 IeHUs
HperucTpauuuieMenTapabixyactuil. Kp
YIJABIA CTON
«@DyHIaMEHTaTbHBICB3aUMOJICHCTBUS.
EnuncrtBo

($u3nYeCKOUKAPTUHBIMUPAY

bubnuorexal[OK
https://m.edsoo.ru/ff0d0e38

55

Bunzsé3qnoroneda.Co3se3aus,
SIPKUE3BE3 b, TUTAHETHL, UXBUAUMOCIBU
kenne. ConHeyHascucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connne. ConHeuHas
akTuBHOCTh. M cTouHnKIHEprunCon

HIIau3BE3 ]

57

3BE3 MBI, NX
OCHOBHBIEXAapPAKTEPUCTUKU. 3BE3 MBI
TJIaBHOUIIOCIIEN0BATEIBHOCTH.
BryTtpenneectpoeHue 3B€31.
CoBpeMEHHBIEIPEACTABICHUSONIPOUC
XOXKJIEHUUU

3BoIOMHCONHIIAu3BES T

58

MineunbllyTs—

Hamal anaktuka.llonoxenue u
nemkenne CoiHia

Bl anaktuke.l'amakTukn. YepHbIe
JBIPBIBS ApaXTraIAKTUK

59

Bcenennas.Pazoeranueranaktuk. Teopust

bonpmoros3peiBa.
PennkroBoensnyuenue.
MeraranakTaka

60

Hepemennsienpo0ieMbIacTpOHOMHH

61

Kontpoarsnaspabota«dnemeHThIa
CTPOHOMUUUACTPODUZUKH

62

O6o6maromuitypok.Poixsduszunknnac
TPOHOMUU B

9KOHOMHUYECKOH, TEXHOIOTHUECKOMH,
COLIMAJILHOU
HUITHYECKOHChepaxaessTeNbHOCTH
YeJoBeKa

63

O6oOmaromuitypok.Ponsumectod
MU3UKHUUACTPOHOMUUB
COBpEMEHHONHay4YHONKapTUHEMHPA




64

O6o6maromuitypok.Pois




¢uznueckorTeopuuB(HOPMUPOBAHUUTIPE
JCTaBlIeHU0(U3nIECKOi
KapTHHEMHpA

O6o06maromuii ypox.
MecTodusznueckoikapTHHBIMUPABOO

65 1
HIEMPSI1YCOBPEMEHHBIXECTECTBEHHO-
Hay4YHBIXIIPEICTABIECHUIOIPUPOIE
66 PesepBHblitypok.MaruutHoe 1
1oJ1e. DJIEKTPOMAarHU THASIMH Ty KLU
PesepBublitypok.OnTrka.OcHOBBICIIET]
67 HNaJIbHOUTEOPUHOTHOCUTEIBHOCTH 1
P 5 K RC)
. €3EpHBINYPOK BaHTOBa;[(bH(;HKa ne . BuGmorexallOK
e aCTpPOHO actpodus
MCHTHL aCTPOHOMILI HACTPORHSHIH https://m.edsoo.ru/ff0d1784
OBIIEEKOJIMYECTBOYACOBIIOIIPOI'PAM 68

ME



https://m.edsoo.ru/ff0d1784

YUYEBHO-

METOANYECKOEOBECIIEYEHUEOBPA3OB
ATEJBHOI'OITPOLHECCA
OBA3ATEJIBHBIEYUEBHBIEMATEPHAJIBIIVIAYYEHUKA

» ®duswmka, 10 xmacc/ Kacesaos B.A., O0mecTBo ¢
OrpaHU4YEeHHOMOTBETCTBEHHOCThIOGIPOD A»; AKkiinoHepHOeoOIecTBO« M
371aTEIBCTBO

«IIpocBernieHue»

» dusuka, 11 ximace/ Kacesnos B.A., O61iecTBo ¢
OTpaHUYEHHOMOTBETCTBEHHOCThIO«/[PO®D A»; AktimonepHoeobiecTBo«
37aTEILCTBO

«HpOCBGHIGHI/IG»

METOAUYECKUEMATEPUAJIBIIJIAYYUTEJIA
[Tporpammakypcaduzukumissl 0—

I 1xnaccoB.bazoBbiiiypoBeHb(aBTOpB.A. KachsaHOB)

YMK«®Duzuka. 1 Oxnacc.bazoBbiiiypoBeHb»

1. ®usuka.l0knacc.ba3oBblilypoBeHb. Y UeOHUKCIIEKTPOHHBIMIIPU
noxxenueM(aBTopB.A.KacbsiHOB).

2. ®usuka. 1 Oxnacc.bazoBsiitypoBens. MeTomndaeckoenocobue(asropB.A.K
aChsTHOB).

3. ®usuka. 10—1 1xmaccer. bazoBsrit

ypoBeHb. TeTpaapisiiiadopaTopHbIXpadboT



(aBTopbIB.A.KacesHoB,B.A.KopoBuHn).

4. ®uzuka.10—11knaccel.bazoBriitypoBens. KoMiiekTreTpaaeitais



KOHTpOJbHbIXpaboT(aBTOpB.A.KachsHOB)

5. ®uzuka. 10 kiacc. JlugakTuyeckre KapTouKu-3aaaHus (aBTOpsl M.

A.Ymakos,K.M.Vmiakos).

YMK«®u3uka. 1 1 knacc.bazoBeiiypoBEHb»

1. ®usuka.llknacc.bazoBeiitypoBeHb. Y UeOHUKCIIEKTPOHHBIMIIPU
noxxenueM(aBropB.A.KacbsHOB).

2. ®usuka.l 1knacc.bazoBwiitypoBens.MeToanueckoenocodue(aropB.A. K
aChsTHOB).

3. ®usuka.10—1 1knaccel. bazoBbiii
ypoBeHb. TeTpanbansiadopaTopHeIXpadboT
(aBTOoprIB.A.KacesHoB,B.A.KopoBuH).

4. ®uzuka.l0—

1 1xmaccer. bazoBeiitypoBeHb. KoMImmekTTe TpaAe i ISIKOHTPOIbHBIXPAOOT(
aBTopbIB. A.Kacbksnos,.B. Urpsiios).

5. @usuka. 11 knacc. [lumaktuueckue KapTouKku-3aaanus (aBTOpsl M.

A.YmakoB,K.M.VYuiakoB).

HUPPOBBIEOBPA3ZOBATEJIBHBIEPECYPCBIMPECYPCBICETUHNH
TEPHET

1http://nsportal.ru-
conpanbHasceTbpaboTHUKOBOOpa3oBanws.2http://markx.narod.ru
Ipic/-pusukaBmikorre.

3 http://festival.1september.ru/articles/-dpectuBanbne narornueckuxuaci


http://nsportal.ru/
http://markx.narod.ru/pic/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

«OTKPBITBILYPOK».



4 http://www.fizika.ru/-

Cal Ty YuTeneHPU3NKUMIXydeHIKOB. S http://www.physics.ru/-
MaTepHalbIIOPU3UKE.

6 www.ege.edu.ru-uadopmarmonssii nopTanEld.

7 http://school-collection . edu.ru/-enunaskomrexiusl [OPoB


http://www.fizika.ru/
http://www.physics.ru/
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