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HOACHUTEJIBHAA3SAIINCKA

[Iporpammanodusznke0a30BOroypoBHIHAYPOBHECPEIHET0001IETO000pa30BaHU
s pazpaboTaHa Ha OCHOBE MTOJIOKEHUH 151 TpeboBaHUM K
Pe3yIbTaTaMOCBOCHUSIOCHOBHOMOOPA30BaTEILHOUIIPOrPAMMBI, ITPEICTABICHHBIX B
OI'OCCOO,araxxecyuéToMmPpeaepanbHOiipadboueinporpaMMbIBOCIUTAHUS UKOHLIE
MIUUTPETIOIABaHUY4EOHOTO npeamera «Duzuka
BOoOpa3oBaTenbHbIXOpranuzanusaxPoccuiicko®enepalnm,peaan3yonuX0CHOBHbI
e00pa3oBaTEILHBICITPOTPAMMBL.

ConepxanuenporpaMmmbinopuznkeHanpaBieHoHA)OPMUPOBAHUEECTECTBEHH
0-Hay4yHOMNKapTUHbIMUpaoOydatonuxcs 1 0—1 1kmaccoBnpuodyuennn ux Gu3nke Ha
06a30BOM ypOBHE Ha OCHOBE CUCTEMHO-
nestenbHOCTHOTOMoAX0Aa. [ [porpammanodusukecoorBeTcTBYyeTTpe60BaHIMDI'O
CCOO
KIUTAHUPYEMBIMIIUYHOCTHBIM, ITPEAMETHBIMUMETAIPEIMETHBIMPE3YIbTaTAMOO yUCH
Us1,aTaKKEyUU THIBAE THEOO X0 TUMOCThPEaTN3aIMUMEKITPEIME THBIX CBSI3E (P UBUKHC
€CTEeCTBCHHO-HAYUYHBIMUYUEOHBIMUTIpEIMETaMu. BHEHOTIpEIeAI0TCS.  OCHOBHBIE
e M3ydeHus: GU3NKU Ha YPOBHE CpPEAHEro oOIIerooopa3oBaHusl, MIaHUPYEMbIE
pe3yabTaThl OCBOEHUS Kypca bu3uKu:
JUYHOCTHBIE,METAPEIMETHBIE, peIMeTHbI(Ha0a30BOMYPOBHE).

[Iporpammanopu3nKeBKIIOYAET:

o [IJTAHUPYEMBIE PE3YNbTaThl OCBOEHHUS Kypca (U3MKKM Ha 0a30BOM YpOBHE,

BTOMYHCIICIIPEAMETHBIEPE3YIHTATHITIOTOAaMOOYUCHUS;

e cofiepkanneydeOHoronpeaMeTa«Pu3nKanmorogaMmoOydeHusl.
duzrkakakHayKaOHan00JIeeO0MX3aKOHAXTTIPUPO,IbI, BEICTYIasIBKAUECTBE
y4eOHOTr0 MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY3HaHHUI 00
okpyxkaroreM wmupe. IKombHBIH Kypc QHU3UKH — CHCTEMOOOPa3yHOIIHIIIIS
€CTECTBEHHO-HAYYHBIX  Yy4eOHBIX  MPEIMETOB,  IOCKOJIBKY  (pusmueckue
3aKOHBIIC)KATBOCHOBETIPOIIECCOBUSBIICHUH, N3ydaeMBbIXX UMHUEH, 0n0I0THEH, Pr3nde
ckorreorpadueiinacrponomueii. iconb30BaHHEHAKTUBHOCTTPUMEHCHU S U3UICCK
WX3HAaHUHOTIPEIesieTXapakTepUPa3BUTHEPAZHOOOPA3HBIXTEXHOIOTHIBC(hepesHepr
€TUKH,TPAHCTIOPTA,0CBOCHUSIKOCMOCA,  MOJYYEHUS]  HOBBIX  MaTepualioB ¢
3aIaHHBIMU CBOMCTBAMU u

npyrux. U3yuennepu3nkuBHOCUTOCHOBHOWBKIIAIBPOPMUPOBAHUEECTECTBEHHO -
Hay4YHOMKapTUHBIMUPAOOyUarOIIUXCS,B
dbopMHUpOBaHNECYMEHUNTIPUMEHATHHAYIHBIAMETOI ~ TIO3HAHUSITIPH  BBIMIOJTHEHUHT
MMUY4YEOHBIXUCCIICIOBAHUH.
BocHoBykypcahu3uKuIIIypOBHICPEIHET000IIIEr000pa30BaAHUSATIONOKEHPSIT
UJIeH,KOTOPBIEMOKHOPACCMATPUBATHKAKITPUHITUIILIETOITIOCTPOCHUS.



Hoesyenocmrnocmu.BcoOOTBETCTBUUCHEHKYPCSIBISETCAIOTMUECKU3aBEPIIEHH
BIM, OH COIEPXKUT MaTepuad M3 BCEX pa3AeloB (U3HKH, BKIIOYAET
KaKBOIIPOCHIKJIACCUYECKOM, TAKUCOBPEMEHHOU(PUIUKH.

Hoescenepanuzayuu.BcooTBeTCTBUHCHEMMAaTEPUATIKYPCAPUZUKNOOBETUHEHB
okpyrdusznueckuxreopuil. BegymummakypcesiseTcsihopMrupoBaHue
MIPEACTABIECHUN O CTPYKTYPHBIX YPOBHSX MaTEPUH, BELIECTBE UIIOJIE.

Hoeseymanumapuzayuu. E€peannzanusnpeanosiaraeTucoab30BaHueryMaH!
TapHOTO
noTeHnnanadu3nIeCcKOHaAyKH,0CMbICTICHUECBA3UPA3ZBUTUAPUZUKUCPAZBUTHEMOD
II€CTBA,aTAK)KECMUPOBO33PEHUECKUMU, HPABCTBEHHBIMUUIKOIOT HYECKUMHUIIPOOJIIE
MaMH.

Hoesanpuknaonoiinanpasnennocmu Kypchu3nukumnpeamnoiaraeT3HakOMCTBO  C
HIUPOKUM Kpyrom TEXHUYECKUX u TEXHOJIOTUYECKHUX
IPWIOKEHUNN3YUEHHBIXTEOPUNN3AKOHOB.

Hoessxonozuzayuupeann3yeTcanocpeCTBOMBBEICHUSIIEMEHTOBCOAEPKAHN
S1,TOCBAIIEHHBIXIKOJIOTUYECKUMITPOOJIEMAMCOBPEMEHHOCTH, KOTOPbIE  CBA3AHBI C
Pa3BUTUEMTEXHUKU u TEXHOJIOTUH, a TaKXKe
00CYXIEHUATIPOOIeMPaALIMOHATBHOTOIIPUPOA0TIO0NH30BAHUAUIKOIOTUYECKONOE301
ACHOCTH.

CrepKHEBBIMURIIEMEHTAMUKYpCcapU3nKIHAYPOBHECPETHET000IIIEr000pa3oBa
HUS SIBISIIOTCSL (pu3nueckue Teopun (PopMHUpOBaHUE MPEACTABICHUN OCTPYKTYpe
nocTpoeHus:  (GU3MYECKOM  Teopuu, poid  (QPyHIAMEHTaJbHBIX  3aKOHOB
UIIPUHIUIIOBBCOBPEMEHHBIXITPEACTABICHUSIXOIIPUPOIE, TPAHULIAXITPUMEHUMOCTHUT
€OPHUI, ITIONUCAHUSAECTECTBEHHO-HAYYHBIX IBJIEHUMUTIPOLIECCOB).

CHUCTeMHO-/ICSITEIbBHOCTHBIM ~ MOAX0J B Kypce (UMK pealn3yeTcs
OPEXKAEBCEr0 3a CUYET OpraHu3aludyd  HKCIEPHUMEHTAIBHON  JI€SITEIBbHOCTH
obyuJaromuxcs. /[nsa6a30BoroypoBHIKypcadu3NKI—
ATOUCTIOTH30BAHUECUCTEMBI()POHTATBHBIXKPATKOBPEMEHHBIXOKCTIEPUMEHTOBUIIA0
OpaTOPHBIXPAOOT,KOTOPHIE B MporpamMMme 1o Gu3uKe 00bETUHEHBI B OO CIIMCOK
YUEHUYECKUXIIPAKTUUECKUX paboT. BolgeneHne B yKka3aHHOM — IepedHe
1a00paTOPHBIX
paboT,MPOBOAUMBIXITITKOHTPOISIMOLIEHKH, OCYIIECTBIIETC yyaCTHUKaMUOOpa3oBa
TEJIbHOT OIIPOLIECCANCXOIIN30CO0EHHOCTEUTIIIAaHUPOBAaHUSIMOCHAIIICHUAKaOnHeTad)
n3ukn.[IpuaTomoOecneunBaeTca0BIa1IeHUE00yUaOIUMUCT yMEHUSMUIIPOBOUTHK
OCBEHHBIEU3MEPEHM S, UCCIIEIOBAHUA3aBUCUMOCTEN (PU3NUECKUXBEITMUNHUTIOCTAHOB
KYOIIBITOBIIOIIPOBEPKENPEITIOKEHHBIXTATIOTES.

BonbmoeBHNMaHuey e €TCAPEIICHUIOPACYETHRIXUKAYECTBEHHBIX3a4aY.
I[Ipu »sToM g pacdy€THBIX 3a7a4 MPUOPUTETOM  SIBIAIOTCA 3aJlaud  C
SABHO3a/1aHHOW(PU3NYECKONMO/IEITBIO, 103 BOJISIFOIINE PUMEHSATHU3YYEHHbIE
3aKOHBIN



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiena Kypca, TaK W WHTETPUPYS 3HAHUSA
U3pa3HbBIX pa3fenoB. /s KadyecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/JaHuUs
HA00BSICHEHUETIPOTEKAHUSI(PUINICCKUXABICHUHUTIPOIIECCOBBOKP Y KAIOIICHKI3HH,
TPeOYIOMINEBBIOOPAPUZNIECKOUMOIETUIISICUTYAITUUTTPAKTUKO-
OpPUEHTHPOBAHHOTOXapaKTepa.

BceootsercTBuncrpedboBanussMu®@l" OCCOOkmarepuaibHo-
TEXHUYECKOMYOOeCIeueHHI0yueOHOronpoIiieccada3oBbIiypOBEHbKYpCcapU3NK Ha
YpOBHE  CpeaHero  obmiero  oOpa3oBaHus ~ JIOJMKEH  M3ydyaThCcsl B
YCIIOBUSAXIIPEIMETHOTO KaOWHeTa (M3MKHW WM BYCJIOBHSX HWHTETPHUPOBAHHOTO
KaOMHeTarpeIMETOBECTECTBEHHO-

Hay4HOroIuKIa. BkabrHeTe G U3uKua0IKHOOBIThHE00 X0 TMMOETab0paTOPHOECOO00D
yJIOBaHUE JISBBITIOIHCHUSYKa3aHHBIXBIPOTPAaMME 110 (PU3HKE  YYEHUUYECKUX
NPaKTUYECKUX paboT U IEMOHCTPAIIMOHHOSO0OPY/JOBAHHE.

JleMOHCTpannoHHOE000py10BaHNE()OPMHUPYETCIBCOOTBETCTBHUCIIPHUHITUIIOM
MUHUMAIIbHOMI0CTATOYHOCTUHOOECTICUNBACTIIOCTAHOBKYIEPEUUCIICHHBIXBIIPOTPA
MMETNO()H3NKEKITIOYEBBIX IEMOHCTPAN A ISTCCIIE IOBAHUIN3YIaeMbIXIBIICHUHUTID
OIIECCOB,OMITUPUICCKUXU( YHTAMCHTAIBHBIX3aKOHOB, UXTEXHUYECKUXTTPUMEHEHU T

JlaGoparopHO€000OPYyI0BaHHE IIITYYEHUUSCKUXITPAKTUUECKUXpaboThopMupy
eTcsi B BUJC  TEMAaTHYCCKUX  KOMIUIEKTOB W oOecreymBaeTcs B
pacuéTeoJHOrOKOMILIEKTaHAIBYX00 yuaromuxcs. TeMaTH4eCKHeKOMILIEKThIIabopa
TOPHOT0000PYIOBAHHSIOJKHBIOBITHIIOCTPOSHBIHAKOMILUIEKCHOMHUCITIONIb30BaHUT
aHaJIOTOBBIX u G poBBIX IpudOpOB, a TaKXe
KOMIIbIOTEPHBIXU3MEPHUTEIbHBIXCUCTEMBBH, IS (YPOBBIXIIA00PATOPHIA.

OCHOBHBIMHIICIAMUU3YICHHUSI(DU3UKUBOOIIIEMOOPA30BAHUUSBIISIOTCS:

o hOpMHPOBaHHEHHTEPECANCTPEMIICHUI00 yIAFOIINXCSIKHAYYHOM YN 3Y YCHHFOTT
PHUPOJIBL,Pa3BUTHEHXUHTEIUICKTYa b HBIXUTBOPIECKUXCITOCOOHOCTEI;
epa3BUTHE  TPEJACTABICHUA O  HAYYHOM  METOJ€  TO3HAHUA W
(dbopMHUPOBAaHUENCCIIETOBATETHCKOTOO THOICHUSKOKPY KA IIIMMIBIICHUSIM;

e popMupOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa HW3Yy4YeHUs

OCHOBCTPOCHHS MaTepunU(yHIaMEHTATbHBIX3aKOHOB(MOU3UKY;
o hopMUPOBaAHNEYMEHUHTOOBSACHATHSIBICHUSICUCTIONB30BAaHUEM(DU3MIECKUX3H
AHUNWHAYYHBIX/I0KA3aTeIbCTB;
 hopmMupoBaHHETIPEICTABICHUHOPOTHPUIUKUTSIPA3BUTHAIPYTUXECTECTBEH
HBIXHAYK, TeXHUKUATEXHOJIOTH.

JlocTikenne 3THX TIienell o0ecreunBaeTCs PEIICHHEM CISAYIOMUX 3aaad

BIIPOIIECCEN3YUCHHUSIKYpCcapU3NKIHAYPOBHECPEAHET000IET000pa30BaAHUS:



e IpUOOpETEHHE CUCTEMBI 3HAHUUI 00 o0mux puznyecKux
3aKOHOMEPHOCTSIX,3aKOHAX, TEOPHUSIX, BKIIOUAIMEXaHUKY,MOIEKYIISIPHYIO]
W3UKY, JIEKTPOAMHAMUKY,KBAHTOBYIO(DU3UKYHDIIEMEHTHIACTPO(PU3UKY;

e popMHUPOBAHNEYMEHUUTTPUMEHA THhTEOPETUUCCKUE3HAHUSAII00bsICHEHUSIDU
3UYECKUXSBJICHUNBIPUPOACHIIISITPUHATUATPAKTUYECKUXPEIICHUMBIIOBCE
JTHCBHOMKU3HU,

e OCBOCHHECTIOCOO0BPEIICHUSIPA3TUYHBIX32/1aUCIBHO3aIaHHON (D U3NYECKOUMO
JeJb10,3a1a4,10/IPa3yMEBaIOIINXCAMOCTOSTEIbHOECO3TaHue (D U3UUECKOM
MOJIEJIH,aICKBATHOMYCIIOBUAM3a/1auH;

e MIOHUMaHUEDUZNUECKUXOCHOBUITPUHIIUIIOBICHCTBUATEXHUUECKUXYCTPOUCTB
U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIOCPEY;

e OBJIQJICHUEMETOIaAMUCAMOCTOS TEILHOT OTIAHUPOBAHUS UTIPOBEICHUADU3NUE
CKHX AKCIIEPUMEHTOB,aHAIN3a
UUHTEpIpeTauuuHGOpPMAaIIU,OTIpEACICHUS
JIOCTOBEPHOCTHUIONYYEHHOTOPE3YyJIbTATa;

e CO3/IAaHUEYCIIOBUUMIIAPA3BUTHSIyMEHUUTIPOEKTHO-

HCCIIE0BATEIBCKOM, TBOPUECKONAESATEIIBHOCTH.

Hauzyuenuedusnku(6a3oBblilypoBeHb)HAypOBHECPEAHET0001Iero00pa3oBaH

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

[IpennaraemeliiBporpaMMenou3nkenepeueHbIad opaTOPHBIXUITPAKTHUECKH

XpabOoTBISETCIPEKOMEHIOBAHHBIM, YIUTEIbI€TAETBEIOOPIIPOBEICHUATIA00pATOPH
BIXPaOOTHONBITOBCYYETOMUHIUBU Ty AIbHBIXOCOOCHHOCTEHO0 yUatoIuXCsl.



COJIEP)KAHUE
OBYUEHUSI10KJACC

Pasznenl.@u3uKauMeTOABIHAYYHOT OIIO3HAHM S

dusuka— HayKa 0 npupoae.Hayunsie METOBI
[IO3HAaHUAOKpYyXKaroueromupa. PosibakcrnepuMeHTau TeOpUMBIIPOLIECCEIIO3HAHUATIP
UPOJIbl. DKCIIEPUMEHT BPU3UKE.

MopenupoBanue  puaMyeckux  sBIEHMH U mpoueccoB.  HayuHble
runore3bl. Pu3nyecKkre 3aKOHbl U TEOpHUH. | 'paHUIbl MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB. I [pHMHIIMIICOOTBETCTBUS.

Ponb u wMecro ¢usuku B (GOPMHUpPOBAHMM COBPEMEHHOM Hay4yHOM
KApPTUHBIMUPA,BIPAKTUUECKONAEATEIbHOCTUIIIOACH.

Jlemoncmpayuu

AnanoroBele uW UUQPPOBbIE H3MEPUTENbHBIE TPHOOPHI,

KOMIIBIOTEPHBICIATUHKHU.

Paznen2.Mexannka

Temal.Kunemamuxa

MexannyeckoeaBuxkeHne. OTHOCUTEIbHOCTbMEXaHUUE€CKOTOIBUKEHHUSL.
Cucremaorcuéra. TpaekTopusi.

[Tepemenienne,CKOpOCTh(CPEAHASICKOPOCT, MTHOBEHHASICKOPOCTh)NYCKOPEHHU
eMaTepUaIbHOUTOUKH, UXITPOCKIIMUHAOCUCUCTEMBIKOOPIMHAT. CII0KEHUETIEPEMEIIT
EHUNHUCIIOKEHUECKOPOCTEM.

PaBHOMEpHOCHPaBHOYCKOPEHHOETIPSMOIMHEHHOeIBIKeHUE. [ padukuzaBucu
MOCTHUKOOPIMHAT,CKOPOCTH, YyCKOPEHUS, Ty THUIIEPEMEIIEHUSIMATEPUATbHOUTOUKHUO
TBPEMEHH.

CroboaHoenaaeHue. Y CKopeHUeCBOOOHOTOTIa ICHHUS.

KpuposnmmHeitHoenBrmxenue. | BuxkeHneMaTepuaJibHOMTOUYKUIIOOKPYKHOCTH €
IMOCTOSIHHOM 1o MO/LYJIEO CKOPOCTBIO. Yrnosas CKOpOCTb,
nuHelHasickopocTh. [leproandacroTaoOpamieHus.
LleHTpOoCTpEMUTENBHOCYCKOPEHHUE.

TeXHUYECKUEeyCTPONCTBAUIIPAKTUYECKOCTIPUMEHECHUE :CITUIOMETP, IBUKECHUE
CHApSI0B,ICTHbIENPEMEHHBICTICPENAYH.

Jlemoncmpayuu

MoaenbCuCTEMBI OTCYETA, UIITIOCTPALIUIKMHEMATHYECKUX
XapaKTEPUCTUKIBUKCHUSI.

[Ipeo6pa3zoBaHre IBUKEHUUCUCIIONB30BAHMEMITPOCTHIXMEXaHU3MOB. [ [lafgeHne

TEJIBBO3/1yXEUBPA3PEKEHHOMIIPOCTPAHCTRE.

Habnronenue nBrxeHusTENa,0pOIICHHOT OO 1Y TJIOMKT OPU30HTYUTOPU30HTAITH
HO.



N3mepenne yckopeHusi CBOOOHOTO

najeHus. HampasneHHECKOPOCTUIPHU IBUKEHUUIIOOKPYKHO

CTH. Yuenuueckuti sxcnepumenm,1abopamopnviepabomol

N3yueHne  HEpaBHOMEpPHOIO  JABWKEHHMS C  LEJIBI0  ONPEACIICHUS
MIHOBEHHOMCKOPOCTH.

NccnenoBaHneCOOTHOMEHUAMEK AYITYTSMU, ITPOUIEHHBIMUTEIIOM3AIIOCIEA0B
aTEIbHBIEPABHBIENIPOMEKYTKUBPEMEHUITPU PABHOYCKOPEHHOMIBUKEHUNCHAYAJIBH
OMCKOPOCTHIO,PABHONHYIIIO.

N3yuenune nBUXKEHHS 1IapUKa B BA3KOU

KUAKOCTH. MI3ydueHne 1BKeHUsITeNa,0pOIIEHHOTOTOpU30HTa

nbHO. Tema?l. /lunamuka

IIpuaiun  otHocutenbHOCTH  ['ammmiies.  Ilepsbii  3akoH  HprotoHa.
NHepunanbHbIECUCTEMBIOTCUETA.

Macca Ttena. Cwuna. IlpuHumMn cynepno3unuu cwi. Bropoil 3akoH
HeroroHamsimarepuanbHOUTOUKH. TpeTnii
3akoHHproTOHAIsIMaTepraIbHBIXTOYEK.

3akoHBceMupHoOrotsaroteHus. Cunatsxectu.l leppaskocMUYECKasICKOPOCTb.

Cunaynpyrocrtu.3akoHl 'yka.Becrena.

Tpenune. Bunbl TpeHus (TOKOs, CKOJIbKEHMS, KayeHus). Cuia TpeHUs.
Cyxoetpenue. Cuia TpeHUS CKOJIbKEHHUA M cuiia TpeHus nokos. Koaddumment
TpeHus1. CuiaconpoTUBICHUATIPUIBUKECHUUTENABKUIKOCTUHIINTa3€.

[TocTynarenpsHOEUBpaIIaTEIbHOEABUKEHINEA0COMIOTHOTBEPIOTOTENA.

MOMEHTCHIIBIOTHOCUTENBHOOCUBpallieHUs. I neqocuel. Y ciioBusipaBHOBECHUSAT
BEpAOroTEa.

TexXHUYEeCKUEeyCTPOUCTBANIIPAKTUYECKOEITPUMEHEHHE . TTOJIIUITHUKH, IBUKEH
UEHUCKYCCTBEHHBIXCITYTHUKOB.

Jlemoncmpayuu

SIBnenuenHepIyu.

CpaBHeHueMaccB3auMoAeCTRyOMMXTEN. B

Topon3akoHHBIOTOHA.

N3smepenune

cu.CroxeHuec

VL.

3aBUCHMOCTBCHIIBLYTPYTOCTHOTAE(OpPMAIUH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U

najeHuu. CpaBHEHUECWIITPEHUSTIOKOS, KAUEHUS HCKOJIBKEHUS.

YcnoBuspaBHOBecUsATBEpAOroTena. BuapipaBHoBecus. Yuen

uyecKuu SKcnepumMenm, 1abopamopmbie

pabomuiVI3yueHneIBUKEHUSIOPYCKATOHAKIIOHHOUILIIOCKOC

TH.



UccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE
HUpEe3UHOBOMOOpa3Ie,oT uxaepopmariiu.

HccnenoBanneycioBUMPaBHOBECUATBEPAOT OTEINA, UMEIOIIETOOChBPALLICHU.

Tema3.3akonvicoxpanenus emexanuke

NmMnynbecMmaTepuanbHONTOUKH(TENA),CUCTEMbIMAaTepUaIbHBIXTOUEK. UMITYIThC
CUJIBIMM3MEHEHUEHUMITYJIbCaTela. 3aKOHCOXPaHEHUSIMMITYJIbca. Peak THBHOEIBHKEH
ue.

PaboTacuinbl. MOIIHOCTHCHITBI.

KunernueckaspneprusimarepuanbHOUTOUKH. TeopeMaoOn3MEeHEHUUKUHETHYE
CKOMDHEPIUHU.

[ToTennuanpHassHeprus. [loTeHIMATBHASIIHEPTUAYTIPYT01€HOPMUPOBAHHOMTT
pyxunbL [ loTeHITMaTEHASIHEPTUATENABOIU3UITOBEPXHOCTU 3EMITH.

[ToTennuanbHBIEMHENOTEHITUATBLHBIECUITBL. CBA3bPA0OTHIHETOTEHIIUAIBHBIXC
WJICU3MEHEHNEMMEXaHUIECKOMIHEPTUUCUCTEMBITEI. 3aKOHCOXPaHEHUSIMEXaHUUeC
KOWDHEPIUH.

YrpyruenHeynpyruecToIKHOBEHUS.

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

Ilemoncmpayuu

3aKOHCOXpaHEHUSUMITYJIbCA.

PeakTuBHOE1BHXKEHNE.

[lepexoanoTeHIMaTbHONIHEPT UM BKUHETUYECKYIONOOPATHO.

Vuenuueckuii saxcnepumenm,iabopamopuslepabonul

N3yuenneabCcomOTHOHEYTPYTOroyaapacioMOIIbIOBYXOJUHAKOBBI XHUTSIHBIX
MasTHUKOB.

HccnenoBannecBs3upadOTHICHIIBICU3MEHEHUEMMEXaHMYECKOMIHEPT HUTEIaHA
IPUMEPEPACTIKEHUAPEINHOBOT' 0Ky Ta.

Paznen3.MonexkyasipHasspusnkanTepMoIMHAMHUKA

Temal.OcHo6biMONEKYAAPHO-KUHEMUYUECKOUMEOPUU

OCHOBHbBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH U HUX
onbITHOe0O0CcHOBaHME. bpoyHoBckoeaBmKeHue. lud pysus. XapakTep1BI>KeHUSINB3
aMMO/ICCTBHUYACTULIBEIIECTBA. MOIENTUCTPOEHUATA30B, ) KUAKOCTEMUTBEPABIX TEIl
U OOBSICHEHHE CBOMCTB BellleCTBA HAa OCHOBE JTHUX Mojenei. Macca
upasmepbimMonekyi. Konuuectsosemectna. [loctossHHass ABoraapo.

TermmoBoe  paBHoBecue. Temmepatrypa u e€ wusmepenue. lllkana
temnepatyplienbcust.



MopaenbuaeanbHororaza. OCHOBHOCYpaBHEHUEMOJIEKYIISIPHO-
KUHETUYECKOUTEOPUUHUIeaIbHOrora3a. AOCOIIOTHas I TEMITepaTypakakMepacpeHen
KMHETHUYECKOMIHEPTUUTEILIOBOr OB KeHU sTuacTulrasa. [lkamaremneparyp
KenpBuna. ['a3oBble 3akoHbl. YpaBHeHHe MenpaeneeBa—Knanelpona.3akoH
JlanpToHa. N3onponeccsl B UJICAUTBHOM rase c IIOCTOSIHHBIM
KonuyecTBoMBelecTBa. [ paduueckoenpecTaBISHUEU30MPOIIECCOB: U30TEPMA, N30
xopa,u3o0apa.

TexHu4ecKkueycTponCTBANIPAKTUUECKOCTTIPUMEHEHHUE : TEPMOMETP,0apoMeTp.

Jlemoncmpayuu

OnbIThI, JA0Ka3bIBAIONINEIUCKPETHOECTPOCHUEBEIIECTRA,

dboTorpaduMOIEKyIOPTraHNYECKUXCOSTUHCHUM.

OnbrTeimoaud Gy3umxkuaKocTennrazos.M

0J1eJIbOPOYHOBCKOT'OJIBUKEHUS.

MoaenvonbitalllTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIIECTBOBaHUE

MEKMOJICKYJISIPHOTOB3aUMO,ICUCTBUSI.
Mojienb, WILTIOCTPUPYIOIIAs IPUPOAY AaBICHUS ra3a Ha CTCHKU
cocyaa.OnbITHI, WJUTIOCTPUPYIOIINE ypaBHEHUE
COCTOSIHUS UJEaJbHOTO Ta3a,
U30IPOIIECCHI.

Vuenuueckutiskcnepumenm,iabopamoptvlepabomul

OnpeneneHneMacchbIBO3/1yXaBKIaCCHOMKOMHATEHA0CHOBEU3MEPEHUIOO0BEMAK
OMHAaTBI,IaBICHUSUTEMIIEPATYPBIBO3 1y XaBHE.

NccnenoBanne3aBUCUMOCTUMEKTYIAPAMETPAMUCOCTOSHUS Pa3pEKEHHOTO
rasa.

Tema2.0OcnosvimepmoounHamuKu

TepmoanHamuueckasicucrema. BHyTpeHHAAIHEPTrUsITEPMOTUHAMAYECKOMN
CUCTEMBI M CcmocoObl €€ wu3MeHeHusa. KomuwdecTBo TemwnoTsl ©u  paboTa.
BHyTpeHHASHEPrUsa0ITHOATOMHOT OHIeaIbHOroraza. Buasireronepe jauu : Terion
POBOJHOCTB, KOHBEKIIHS, W3JIyYCHHUE. VY nenbHas TEIUIOEMKOCTD
BelecTBa. KonnuecTBOTEIIOThITIPUTEILIONEPEAAYE.

[TousTueobanuadbaTHommporiecce.[leppriiizakonTepMoaunHaMuku. [ [pumeneHn
enepBOro3akoHaTepMOIMHAMUKUKI30TIporieccaM. [ paduaeckasuaTepnperanuspad
OThIrasa.

Bropoii  3akon  TepmommHamukd.  HeoOpaTumMocTh  mpoOIECCOB B

npupoae. TermosieMaivHbL. [ [pHHIANBIIE NCTBUA TEIIIOBBIXMALLVH.
[TpeobpazoBaHusdIHEPrUMBTEILIOBEIXMaITMHAX. Koad puiineHTIone3HoroaeicTBUs
tertoBoiMainnbl. [ukinKapHoruerokosh puuueHTnone3HorogecTBus. JK0JI0rnye
CKHENPOOIEMBITEIIOIHEPTETUKH.



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

Jlemoncmpayuu

N3meHneHneBHY TpeHHEHIHEPTUUTEIAIPUCOBEPIICHUUPAOOTHI: BBUIETIPOOKUHT
30y THUIKUIIOAAEHCTBUEMCKATOTOBO3/1yXa, HArpeBaHU eI PUPaBIATYHHOUTPYOKEyT
EMTpeHUs(BUACOIEMOHCTPALINS).

N3meneHneBHyTpeHHEHIHEPTUU(TEMITEpATYPhI)TEIANIPUTEILIONEpeaaYUe.

OmnbITnoaAMabaTHOMYPACIIMPEHUIOBO31yXa(OMBITCBO3TYIITHEBIMOTHUBOM ).

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

Vuenuueckuiiskcnepumenm,iabopamopnvlepabomul

N3mepenneyaenbHOUTENIIOEMKOCTH.

Tema3.Azepecamnuviecocmoanungeuiecmea. Pazosvienepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcmapenue u kuneHue. AOCOMIOTHas
MOTHOCHUTENIbHASBIIAXKHOCTHBO3TyXa. HackIeHHbIitnap. Y aenpHas TerioTanapooop
a30BaHUs1.3aBUCUMOCTb TEMIIEPATYPHIKUIICHUSOT/IaBICHHUS.

Tépnoe Ttenmo. Kpucrammmueckue wu amopdubie Tena. AHU3OTPONUS
cBorcTBKpucTamioB. Kuakuekpucramisl. CoBpeMeHHbleMaTepuaibl. [ laBieHnenkp
ucTayu3anus. Y nenpHastersoramiaBierus. Cyomumanus.

VYpaBHeHueTeroBorodasaHca.

TexHnueckneycTponCcTBANIPAKTUYECKOETIPUMEHEHHE . TUTPOMETPUTICUXPOME
TP, K&JIOPUMETP, TEXHOJOTMU TIOJYYEHUS COBPEMEHHBIX  MaTEpHAJIOB,
BTOMYUCJIEHAHOMATEpHUaJIOB,MHAHOTEXHOIOT UH.

Jlemoncmpayuu

CBOICTBaHACHIILIEHHBIXIIAPOB.

KunennenpunonmxennomaasieHuu.C

OCOOBIM3MEPEHUS BIAKHOCTH.

HabmronenrenarpeBaHUSUILIABICHUAKPUCTATHIECKOTOBeecTBa. [[eMoHcTpa

IUSKPUCTAILIOB.

Vuenuueckutiskcnepumenm,iabopamoptvlepabomul

N3MepeHne0THOCUTENbHOMBIIAXKHOCTUBO31yXa.

Pa3znend.daekTpoamHaMuka

Temal. Inekmpocmamuka

DnekTpuzauusTen. JiueKkTpuueckuiizapsia. JAsaBuaasnexkrpuueckux3apsaaon. [ Ip
OBOJIHUKHU,TUDTIEKTPUKUUIIONYIPOBOIHUKHU . 3aKOHCOXPAHEHUSAIEKTPUUECKOT03ap
sana.

B3aumoperictBue 3apsanoB. 3akoH Kynona. ToueuHbli 3ieKTpuyecKui
3apsa. dnekrpuueckoenone. Hanpsx€HnocTeanekTpuueckoronois. [ [puanumn



CYIEPIIO3ULIUN DIIEKTPUYECKUX TIOJIEH. JInaun HaNpPsKEHHOCTH
AIEKTPUYECKOTOIIOIIA.

Pabotacumnexrpocratnueckoromnosns.llorenunan. Pasnocrenorenuuanos.p
OBOJHUKHUHUINAIICKTPUKUBIICKTPOCTATUIECKOMITONE. [[U3IEKTpUUECKAATIPOHUIIAEM
OCTb.

DnekTpoEMKOCTh. KoHIeHCaTOp. DNEKTPOEMKOCTHILNIOCKOTOKOHAEHCATOPA.
DHEPrus3apsKEHHOTOKOHAEHCATOPA.

TexXHUYEeCKUEeyCTPOMCTBANTTPAKTUYECKOETTPUMEHEHHE :ATIEKTPOCKOIT,AJIEKTPO
METP,3JIEKTPOCTATUYECKASI3ALUTA,3a3€MIICHUEAIEKTPOTPUOOPOB,KOHEHCATOP,KO
[IMpOBAJIbHBINAIIIIAPAT,CTPYAHBIMIIPUHTED.

Jlemoncmpayuu

Y CcTpOoNCTBOUMIIPUHIUIIIEUCTBUAIIEKTpOMETpa. B

3aMMO/IEVCTBUEHARIEKTPU30BAHHBIXTEI.

DIEKTPUYECKOE TI0JIE 3aPSKEHHBIX

Te. I [pOBOIHUKUBAIEKTPOCTATUUECKOMIIO

1e.DJIeKTpocTaTuuecKas3aluTa.

JIMAIEKTPUKUBIIEKTPOCTATUUECKOMIIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT

IJIOIAIUIUIACTAH, PACCTOSIHUASI MEKIYHUMU U
JIUBJIEKTPUYECKOU TPOHULIAEMOCTH.

DHeprus3apsKEeHHOTOKOHIEHCATOPA.

Vuenuueckutiskcnepumenm,iabopamoptvlepabomul

N3MepeHnesneKTpo€EMKOCTUKOHIEHCATOPA.

Tema2.llocmoannvtitanekmpuueckuiimok. Tokuepaznuunvix cpeoax

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

Hanpsixenne.3akonOmaisydacTKaleny.

DNEeKTPUYECKOE COMPOTHUBJICHUE. YIEIbHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAILIEIIBHOE,CMEIIIAHHOECOECTMHEHUETIPOBOAHUKOB.

PaGora oanmextpuueckoro Toka. 3akoH Jlxoyms—Jlenna.

MOIIHOCTBAIEKTPUYECKOTOTOKA.

DNEKTPOABIKYIIAsCUIIaUBHYTPEHHEECONPOTUBIEHUEUCTOYHUKATOKA. 3aKOH

OmamsamnoaHoi(3aMKHYTOM )aekTpudeckoiienu. KopoTkoe3zaMmbIkaHue.
ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIBIX  METAJIOB.
3aBUCUMOCTHCONIPOTUBRIICHUS] METAJIOBOT
TeMiepatypbl. CBEepXIIPOBOAUMOCTD.
DNeKTpUUEeCKUUTOKBBaKyyMe. CBOMCTBAAIEKTPOHHBIXITYYKOB.
[TomynpoBogHUKH. CoOcTBeHHas 151 pUMECHas
MIPOBOAUMOCTBIIONYITPOBOAHUKOB. CBOMCTBA p—n-
nepexoja. [ lonynpoBoIHUKOBBICTIPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax H©  pacIlaBax  SJIEKTPOJIUTOB.

DIIEKTPONUTUYECKAATUCCOUUALUS. DIEKTPOIIN3S.



DNeKTpUIeCKMUTOKBra3zax.CaMOCTOSITENbHBIMUHECAMOCTOSATEIbHBIUPA3PSL.
Monnus.I1na3zma.

TexHn4ecKkneyCcTpoNCTBAMIPAKTUYECKOEIPUMEHEHHE :aMIIEPMETP,BOJILTMETP
,pEOCTaT,NICTOYHUKUTOKA,AIEKTPOHArPEBATENBHBICTIPUOOPHI,IIEKTPOOCBETUTENbH
ple MOpUOOpbI, TEPMOMETP CONPOTHUBICHHS, BaKyyMHBIH JIHOA,TEPMUCTOPHIN
(doTope3nucTopsl, NOTYNPOBOAHUKOBBIN 11O/, TalbBAHUKA.

Jlemoncmpayuu

N3mepennecniipITOKanHaANPsKEHUS.

3aBUCHMOCTHCONPOTUBICHUAIUINHAPUIECKUXITPOBOAHUKOBOTIJIMHBI, IIIOIAT
UIIONIEPEYHOT OCEYEHUANMATEPHUAIA.

CmMmenaHHOECOE AMHEHNETIPOBOAHUKOB.

[IpsmMoe wu3MepeHue >IeKTpoABHKyHIeH cuibl. KopoTkoe

3aMbIKaHHETaJIbBAHNYECKOT03JIEMEHTANOIIEHKaBHY TPEHHETOCOTIPO
TUBJICHHUS.

3aBUCHMOCTBCONPOTUBIICHUIMETAIIOBOTTEMITEPATYphI. [ Ipo

BOJAUMOCTBIJIEKTPOIUTOB.

HckpoBoiipazpsaunpoBoAMMOCTbBO3AYyXa. O

JHOCTOPOHHSSIIPOBOJIUMOCTD THO/IA.

Vuenuueckuiiskcnepumenm,iabopamoptvlepabomul

N3ydyeHnecmentaHHOroCOeIMHEHUSPE3UCTOPOB.

N3mepenne  2JIEKTPOABWKYIIEH  CUJIbl  HMCTOYHMKA TOKA M €I0
BHYTPEHHETOCOIIPOTUBIICHUS.

HaGmonenuesnekrponusa.

MexnpeaMeTHbIECBSI3H

Nzyuenue xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce oCyIIecTBISIETCS
Cy4€TOMCOIep KaTeNbHBIXMEXKITPEIMETHBIXCBI3eCKypCaMUMaTEMaTUKH,0M0I0TH
U, XUMUH,Te0Tpad MMUTEXHOJIOT HH.

Meowxcnpeomemnvie  nousamus, CBSI3aHHBIE c U3Yy4YEHUEMMETOI0B
HAyYHOTOITIO3HAHMUS :SIBJICHUE, HAYYHBIN(aKT,TUoTe3a, Yu3ndecKasBeInInHa, 3aKOH
,TEOpHs1,HAOJIIOIEHHE, SIKCIIEPUMEHT,MOICJINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka:pemieHnecuCTeMblypaBHECHU I, JIMHEHHASIQYHKITH S, Tapaboa,
runepbona, ux rpaduKd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMH:CHUHYC,
KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHO€E TPUTOHOMETPHUYECKOE
TOKJIECTBO,BEKTOPBIMUXITPOCKIIUMHAOCUKOOPIMHAT,CIIOKEHUEBEKTOPOB.

buonoeus: wmexaHnndeckoe JBWXKEHHE B KUBOM mnpupoae, nuddysus,
OCMOC,TEIUIOOOMEH  KMBBIX OpPraHM3MOB (BHJBI TEIUIONEPENAYH, TEIIOBOE
PaBHOBECHE), IEKTPUUYECKHUES BICHUSABKUBOUITPUPOE.

Xumus: NHUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB W MOJEKYJI,
MOJIBBEILECTBA, MOJISIPHASIMACCA, TETNIOBBIECBOMCTBATBEPABIXTEN, )KMUIKOCTENN



ra3oB,dJIEKTPUYECKUECBONCTBAMETAIIIOB,AIEKTPOINTHUECKASA TUCCOLMALMS, TAIbBA
HUKA.

l'eoepacghus:BnaxxHOCTHBO31yXa,BETPHL,0aPOMETP, TEPMOMETP.

Texnonocus: npeoOdpa3zoBaHue JBHKEHHAN c
HCIIOJIb30BAHUEMMEXAHU3MOB, YUETTPEHUABTEXHUKE, IO IIIUITHUKHN, UCTIOJIb30BaHUE
3aKOHACOXPAHEHUSIMMITYJIbCABTEXHUKE(paKeTa,BOIOMETUAPYTHE ), IBUTATEIbBHY TP
€HHErocropaHusi, mapoBasi TypOuHa, OBITOBOW XOJOAWIBHHUK, KOHIUIIUOHED,
TEXHOJIOTMUITOTYYEHUSICOBPEMEHHBIXMATEPUAIOB,BTOMUYNCIEHAHOMATEPUATIOB, UH
AHOTEXHOJIOTHH,3JIEKTPOCTATHYECKASI3aIMTa,3a3EMIICHUEDIEKTPOPUOOPOB,KCEPO
KC,CTPYUHBIMITPUHTED,IIEKTPOHATPEBATEIHLHBICTIPUOOPHI,ATIEKTPOOCBE TUTEIbHBIETT
puOOpBI,ranbBaHUKA.

11KJIACC

Paznend.dnekTpoguHaMHuKa

Tema3.Macnummnoenone. IneKkmpomazHUmMHAAUHOYKYUA

[TocTossHHBIEMarHuTH. B3anMo1eCTBUENOCTOSHHBIXMAarHUTOB. MarHUTHOETIO
ne.BekropmarHuTHOMUHYKIMH. [ [pUHITUTICYTIEPITO3UITMMMAT HUTHBIX
noJieit.JImann MAarHUTHOH VHIYKIIWH. Kapruna JIMHUN
MarHUTHOMMHYKIIUUIIOJISIIOCTOSIHHBIXMAr HUTOB.

MarnuTHoenonenpoBoIHMKacTOKOM. KapTHHATMHUMMH Y KIUMMArHUTHOT O
OJIINIMHHOTONPSIMOT OITPOBOAHUKAN3aMKHY TOT OKOJIBLIEBOIOTIPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanMmoaelicTBue NpoBOIHUKOB CTOKOM.

CunaAmnepa,eéMo1yIbMHAIIPABIICHUE.

Cuna JlopeHuna, €€ MoIyidb W HampaBlieHHE. JIBWKEHHE 3apsyKEHHOU
YaCTHUIIBIBOJHOPOAHOMMAaruutHomnoie. Paboracunsi/lopenta.

SIBNEeHUEINEKTPOMATHU THOMMHAYKIIMU. [ [0TOKBEKTOpaMarHU THOUMHTYKIIHH.
DNEeKTpOABWKYIIAsCUIIaUHAYKIIMU. 3aKOHAJIEKTpOMarHu THoUnHAyKuunu®dapases.

BuxpeBoeanekTpuueckoenose. INeKTPOABUKYIIAs CUITAnHTY KITAUBIIPOBOTHU
Ke,IBIKYILEMCAIIOCTYNaTEIbHOBOAHOPOJHOM MarHUTHOM TOJIE.

[IpaBunoJlenua.

NHaykTuBHOCTD. SIBJI€HHECAMONMHAYKIIMU. DIEKTPOABUKYIIASICUIACAMOUHTY
KIIUH.

DHeprusiMarHUTHOT OMOJISIKaTYIIKUCTOKOM. DT

€KTPOMAarHUTHOETIOJE.

TexHn4ueckneycTponCTBANIPAKTUYECKOSTTPUMEHEHHE . TIOCTOSIHHBIEMAr HUTHI,
AIEKTPOMArHUTHI,3JIEKTPOIBUTATEINb, YCKOPUTEIUIIEMEHTAPHBIXUACTULL, UHTYKIIO
HHasIeYb.



Jlemoncmpayuu

OnerTOpcerena.

OTKIIOHEHHERIEKTPOHHOT Ol yYKaMar HUTHBIMIIOJIEM. JINHUM

VMHIYKIMMMAarHU THOT OTIOJIS.

B3anmoaelcTBue 1By X pOBOJHUKOBCTOKOM.C

uiaAmmepa.

JelictBuecuiblJIopeHIIaHaMOHBIIIEKTPOIUTA. SIBITE

HUEIJIEKTPOMArHUTHOMUHTYKIIU Y.

IIpaBunoJlenua.

3aBUCHMOCTBAJIEKTPOABHKYILEUCHIIBINHTYKITAMOTCKOPOCTUM3MEHEHUAMATH
UTHOTOITOTOKA.

SIBneHrecaMOMHAYKIUH.

Vuenuueckuiiskcnepumenm,nabopamopruiepabomul

N3ydyeHrneMaraHuTHOT OO KaTyIIKUCTOKOM.

HccnenoBanunenencTBus

NOCTOSIHHOTOMarHUTaHapaMKycTOKoM.ccaeoBaHMEABICHUAIIEKTPOMArHUT

HOW UHIYKLWH.

Pa3znenS.Kosie0aHusINBOTHBI
Temal.MexanuueckueuzneKmpomMacHUMHbIEKONE0AHU
KonebarenbHascucrema.CBob0sHBIEMEXaHNUECKHEKOIeOanus. [ apMoHnyeck

ue konebanus.llepuom,uactota,ammutyga u  (asza koseOanuit.[lpyKuHHBIN

MAasITHUK. Marematnueckui MAasITHUK. YpaBHeHue

rapMoHHYecKuxkojieoanuid. [ IpeBpameHuesneprum

IPUTaPMOHUYECKUXKOJICOaHUSX.
KonebarenbublitkoHTyp.CBOOOAHBIEIIEKTPOMATHUTHBIEKOICOAHUSIBUACATbH

OMKOJIE0aTETbHOMKOHTYPE. AHATOTUSIMEXK TyMEXaHNYECKUMHUHUAIIEKTPOMArHUTHBIM

ukonebanusmu. opmynaTomcona.3akoHCOXpaHEHUAIHEPTUUBUACATBHOMKOIEOAT

€JIbHOMKOHTYPE.
[IpencraBnenue 0 3aTyXaroLNuX KOJIeOaHUSIX. BrinyxneHHbIE

MexaHndeckuekonedanus. Pezonanc. BeiHy X 1eHHBIEAIEeKTPOMArHUTHBICKOJICOaHUS

[TepemennsiiiTok. CHHYCOUIaTbHBIATIEPEMEHHBINTOK. MOIITHOCTBIEPEMEHHOT
OTOKa. AMIUIUTYTHOCHIEMCTBYIOIEE3HAUEHUECHIIBITOKANHATIPSI AKECHUSL.

Tpaunchopmatop. [IpousBocTBO, nepegaya u notpedieHne
AIEKTPUUECKOUIHEPTHUH. OKOJIOTUYECKHEe  PUCKA  TpU  TPOU3BOJICTBE
AJIEKTPOIHEPTUH.

KynbTypancnonb30BaHUA3IEKTPOIHEPTUMBIIOBCEIHEBHOKU3HMU.
TexHnYeCKHeyCTPOMCTBANITPAKTUYECKOEITPUMEHEHHE :3TIEKTPUUECKUN3BOHOK
,TEHEPATOPIEPEMEHHOTOTOKA, JIMHUU JIEKTPOIIEpeaay.

Jlemoncmpayuu
UccnenoBanrenapameTpoBKoIeOaTeIbHOM CUCTEMBbI(TIPY>KUHHBIH



WIMMATEeMaTUYCCKUMMasITHU



HaGmronenue 3aTyxaromux

kosebanuii. lccne10BaHMECBONCTBBBIHY K IEHHBIXK

onieOanuii. Habmogenuepesonanca.

CBOOOIHBIEANEKTPOMArHUTHBIEKOJIE0AHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH CHUJIBI TOKa M HAIPSKEHUS OT BPEMEHM)
JUISI3JIEKTPOMArHUTHBIXKOJIEOaHU M.

Pe3onaHncpunociae0BaTeNbHOMCOEAMHEHUUPE3UCTOPA, KATYIIIKUUHIYKTUBH
OCTUMKOHJIEHCATOPA.

MoaenbIMHUUAIEKTPONIEPEAAYH.

Vuenuueckutiskcnepumenm,iabopamopuvlepabomul

HccnenoBanue 3aBUCUMOCTH TEpHUOAa MajblX KoJieOaHWW Tpy3a Ha HUTH
OTJIJTMHBIHUTUUMACCHI TPY3a.

HccnenoBannenepeMEHHOrOTOKaBLEMMU3IIOCIEI0BATEIbHOCOEUHEHHBIXKOH
J€HCATOPa,KaTyIIKUUPE3UCTOPA.

Tema?2.MexanuueckueuzieKmpomazHUmMHble801Hbl

MexaHnuecKueBOIHbL, ycnoBuspacnpoctpanenus.l lepuon. Ckopoctepacnpoc
TpaHEeHUsIMAIMHABOIHBIL. [lonepeunbiennipo101bHbIeBOIHBL IHTEphepeHusuaudp
aKIUAMEXaHUYECKUXBOJIH.

3Byk.CkopocTth3ByKa.l poMkocTh3ByKa. BeicoTaTona. TeMOp3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. YCJIOBHSl H3JIYYEHHUS DJIEKTPOMAarHUTHBIX
BOJIH.B3anmMHuass opueHtanus BekTopoB E, B, V B 3JeKTpOMarHUTHOW BOJIHE.
CBOMCTBa’IEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHUE, MOISpU3aLINS,
mudpakuus,uatepdepeHius. CKopoCThIIEKTPOMAarHUTHBIXBOJIH.

[IIkana B37IEKTPOMArHUTHHIX BOJH. lIpriMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH
BTEXHUKEHOBITY.

[TpuHuuneipaguoceszunTenesuaeHus. Paguonokamus.d

JEKTPOMArHUTHOE3Ar PSA3HEHUEOKPYKAIOIIEHCPEIBIL.

TexHn4uecKneyCcTponCTBAaNIIPAKTUYECKOETPUMEHEHHE :MY3bIKAIbHBIEUHCTPYM
€HTBI, yJIbTPa3ByKOBASI ANArHOCTUKABTEXHUKEUMEUIINHE, paJap,pPAAUONPUEMHUK, T
eneBu3op,anTeHHa,renegod,CBY-meup.

Jlemoncmpayuu

O0bpazoBaHuENPACTPOCTPAHEHUEIONIEPEUHBIXUITPOJ0IbHBIXBOIH. KoneOmrone

€CATENIOKAKUCTOYHUK3BYKA.

HabGmronenne oTpakeHus ¥ MPEJIOMIICHUS MEXaHUYECKUX

BoTH. HabmonennennTepdepeHIMuuanppaKimuMeXaHnYeCKUXBOJTH. 3BY

KOBOMPE30HAHC.

Habmronearec BI3UrpoOMKOCTU3BYKaUBEICOTHITOHACAMILIATYAOMHYACTOTOUKOI
eOaHuM.



NccenenoBaHneCBOMCTBIIEKTPOMATr HUTHBIXBOJIH :0TPaKEHUE, TPETTOMIIEHUE, IO
aspu3auus, Judpakuus, iHTepepeHus.

Tema3. Onmuka

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

OTtpaxxeHue cBeta. 3akOHbBl OTpakeHHsi cBeTa. llocTpoenue uzoOpaxeHU
BILUTOCKOM3€EPKAJIE.

[Ipenomiienne cBeTa. 3aKOHBI TPEJIOMIICHHS  CBeTa.  AOCOJIIOTHBIN
nokasarenbnpenomiieHus. [lonHoeBHyTpeHHEeoTpakeHUE. [ [pe AenbHBIIYTOIIOJIHO
TOBHYTPEHHETOOTPAKECHMUSI.

Hucnepcusicera.CnoxxubliicocraBoenorocsera.Llper.

Cobuparomuenpaccerpatonirenunssl. Tonkasinnaza. @okycHoepaccTosHueno
nTUYecKascuiaaToHKoMH3bL. [locTpoennen3o0paxeHMMBCOOUpaIOIIUX u
paccenBarolnX JUH3aX. Popmylia TOHKOU JIMH3bI. Y BEIUYEHUE,1aBAEMOETNH30M.

[IpenenpnpuMEeHUMOCTUTEOMETPUIECKONOTITUKH.

Bonnosasionrtuka. IaTepdepennuscrera. KorepeHTHbIENCTOYHUKH. Y CIIOBUSH
a0 /ICHUIMAaKCUMYMOBUMUHUMYMOBBHHTEP ) EPEHIIMOHHOUKAPTUHEOT
NBYXCUH(DA3ZHBIXKOTE€PEHTHBIXUCTOUYHUKOB.

Hudpakuusacsera.JudpakiponnaspeméTka. Y cnoBueHad1101eHUSTIaBHBIXM
aKCUMYMOBITPUINIAICHUMMOHOXPOMATHYECKOTOCBETAHA TN (PPAKITNOHHYIOPEIIETKY .

[Tonspuzanusceera.

TexHuueckreycTpocTBaupakTHIECKOSTTPUMEHEHHE :0UKH,JTyTa,poToanmap
aT,MPOEKIMOHHBIMaNmapaT, MUKPOCKOII, TEJIECKO,BOJIOKOHHASON TUKA, T (PpaKIIOH
HAsPEIIETKA, TOJIAPOUL.

Jlemoncmpayuu

[IpssMOnMHENWHOE pPacHpOCTpPaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
Onrtryeckuenpuoopsl.

[TonnoeBHyTpeHHEeOoTpakeHne. MoaensceeToBOAA. Mccnen

OBaHUECBOMCTBU300paKEHUIBINH3AX.

Mojaenu MuKpockona,

tesneckona. Habmonenuennrepdpepen

ruucBera. Habmoneane nudpaxiuu

CBeTA.

Hab6monenne nucnepcuun

ceera.llonydyeHnecnekTpacnoMoubIOIpU3

MBI.

[TonmyyenunecnexkTpacnomonistonudpakmonHorpeméTku. Habmrogenueno

JSpU3ALMUCBETA.

Vuenuueckuiiskcnepumenm,iabopamopnvlepabomul



N3mepenue nokazaresns npeaoMIeHus
crekia.MccnenoBanuecBoicTBu300pakenuiiBina3ax. Hadn
FOJICHUETUCIIEPCUNCBETA.

Pa3nen6.0cHOBBICTIEHHAIBHONTEOPUUOTHOCUTEILHOCTH

I'panunbinpuMeHUMOCTUKIIACCHYECKOMMEeXaHUKU. [TocTymaTeicieninanbHONTE
OPHUHOTHOCUTEIBHOCTH:MTHBAPUAHTHOCTBMOYJISICKOPOCTUCBETABBAKYyME, TPUHLIA
MOTHOCUTENbHOCTUDUHIIITEHHA.

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3ameqieHue BPEMEHHU U
COKpAILlCHUEIJINHBI.

DHEpPrussuMMIYyJIbCPEIATUBUCTCKONYACTHULIBIL.

CBsi3p Macchl € DHEPrUEd W HMIYJbCOM PEIATHUBUCTCKOM YACTHIIBI.
DHEPrUsinoKos.

Pazaen7.KBantoBasipusuka

Temal.dnemenmvikeanmosonuonmuKku

®oronsl. Dopmyna Ilnanka cBsizu »HEprum (POTOHA C €ro YacTOTOM.
DHeprusuuMInynbchoToHA.

OtkpeiTie U wuccnenoBanue Qororpdexra. Onwvitel A. I'. Cronerosa.
3akonbsidpoTodPdekTa. YpaBHeHue OitHmTelHa s ¢doTtodddekra. «KpacHas
rpa"una»hoTodddexra.

JlaBneauecpeta.OneiTeil . H.JIe6eneBa. X

UMHYECKOEICMICTBUECBETA.

TeXHU4YeCKHe yCTpOWCTBaM  MPAKTHYECKOCTIPUMECHEHUE:

b oTo37IeMeHT, pOTOIATUNK,COTHEUHAsI0aTapest,CBETOUOI.

Jlemoncmpayuu

dotordekTHaycTaHOBKECITMHKOBOMTIIIACTHHOM. Ve

cienoBaHue3aKoHOBBHENTHerogoTodddekra.

Ceerouogn.

Conneunasbarapes.

Tema2. Cmpoenueamoma

MopenbaromaTomcona.OnbiTeiPe3epdopaamno paccesHuIo0. -
yactwuil. [ Inaneraprasmonenbaroma.llocrynarsibopa. UsnydennenmnornomneHue ot
OHOBIPUIEPEX0ICATOMACOHOTOYPOBHAIHEPTrunHaipyroi. BuasicnekrpoB.Ciektp
YPOBHENIHEPrUUATOMABOI0PO/IA.

BonnoBeie cBoiictBa wactuil. Bomner ge bpoina.  KopnyckymispHo-
BOJIHOBOWTyaJTU3M.

CHOHTaHHOEUBBIHYKICHHOCU3TyUCHHE.

TexHn4uecKreycTpoOnCTBAaNIPAKTUUECKOCTPUMEHEHHE :CIIEKTPpaJIbHbIMaHa I3 (
CIIEKTPOCKOIT ),J1a3ep,KBAaHTOBBIMKOMITBIOTED.



Jlemoncmpayuu
Mogenb omnbiTa
Pezepdopna.OnpeneneHue IMHBIBO
JHBUIA3EpA.
HaGmonennennHeiuaThIXCIeKTpOBU3IydeHUs. J1aze
p.
Vuenuueckutiskcnepumenm,iabopamopnvlepabomul
HaGmonenuenuneityaTorocnekTpa.
Tema3. Amomnoeaopo
DKCIEPUMEHTHI, I0KA3bIBAIOIIUECIOKHOCTHCTPOEHUSISI Ipa. OTKPBITUEPATUOAK
tuBHOCTH. OIBITHIPE3epdhopaanoonpeieeHuI0COCTaBapaIiOaK TUBHOTOU3TYyUCHHS
.CpoiicTBaanbda-,0era-,ramma-
u3iydeHus. Bnusinnepaanoak TMBHOCTUHAKMBBICOPTaHU3MBL.
OtkpeiTe mpoToHa wuHeHTpoHa.HyknonHasmonenwssigpa [eiizenbepra—
NBanenko.3apsasaapa.MaccoBoeuucnosapa.130Tonsl.
Anbda-pacnan. DneKTpOHHBIMUIO3UTPOHHBINOeTa-pacna. [ 'amma-
U3Ny4eHue. 3aKOHPaJu0aKTUBHOTOpaciaia.
DHEpruscBI3NHYKIOHOBBsApe. A nepHbiecsl. ledhextmaccoisapa. A aep
HblepeakUuu. leneHnencunTe3saep.
Anepnsritpeaktop. TepmosinepHbiiicuaTe3. [ IpoOieMbInIiepCrieKTUBBISAICPHON
SHEPIreTUKU. DKOJIOTUUECKUEACTIEKThII IEPHONIHEPTETHKHU.
DOneMeHTapHbledacTUllbl. OTKPBITHETIO3UTPOHA.
MeTonbl HAOJIIOICHHS ¥ PETUCTPALIUU SJIEMEHTAPHBIX
gacTull. DyHaaMeHTaIbHBICB3aUMOICUCTBU . EMMHCTBOM3NYECKONKAPTHHBIM
upa. TexHnuecKueyCcTpoCTBaNPAKTUYECKOCTIPUMEHEHUE  I03UMETP, KaMmepa
Buiibcona, saepHbIiipeakTop,aTOMHasI00M0OA.
Jlemoncmpayuu
CUY€TYNKNOHU3UPYIOIINXYACTHII.
Vuenuueckuiiskcnepumenm,iabopamoptvlepabomul
HccnenoBannerpekoBuacTUil(moroToBeiMPpoTorpadusim).

Pa3nen8.31eMeHThIaCTPOHOMUUMACTPO(PUZUKH

Otanbel  pa3BUTUS acTpoHOMHH. [lpukiagHOoe W MHUPOBO33PEHUYECKOE
3HAYEHUEACTPOHOMUH.

Bunzséznnorone6a.Co3Be3ius, spKue3BE3bl, IaHEThl, UXBUIUMOESIBUKCHHE.

CoJsHEUHAsICHUCTEMA.

Connne.ConneunasakTUBHOCTh. MicTounnksneprunConHnan3Bes . 3BE3 b1, UX
OCHOBHBIEXapaKTePUCTUKU. [[narpaMmMa«CrieKTpaabHBIMKIIacC—
CBETHUMOCTB».3BE3ABITIaBHOMITOCIICIOBATEIILHOCTH. 3aBUCUMOCTh«Macca—
CBETUMOCTBYIIA3BE3ITTIaBHOMIIOCIEI0OBATEILHOCTU. BHYy TpeHHeeCcTpoeHHe



3BE31. COBpPEMEHHBIE NPEACTABICHUA O MNPOUCXOXKJICHUU W ABostounu CosHia
M3BE3. DTalbl )KU3HU3BE3.

Mieunsidl Iy Te—

Hamal ‘anmakruka. [lonoxennennpmxkenneConnnasl anaktuke. TuUmbl  ralakTHK.
Pannoranaktuku u kBazapsl. YEpHBIE ABIPHI B AAPAXTATAKTHUK.

Bcenennas.PacimpenneBeenennoii. 3akon Xa06s1a. Paz0erannueranakTuk.
Teopusbonbmoros3peiBa. PeukToBOCU3IyYEHHE.

MacmrabnasctpykrypaBcenennoii. MeraranakTuka.

HepeménnpienpobieMbplacTpOHOMUMU.

Vyenuuecxkuenabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a30M c VCTIOJIb30BAHUEM
KOMITbIOTEPHBIXIIPUIIOKEHUM JIJIT ONpEACICHUsT TTOJIOKEeHUsI HEOECHBIX O0BEKTOB
Ha KOHKPETHYIOJIaTy: OCHOBHBIECO3BE311sICEBEPHOTONONYIIAPUSU SIPKUE3BESIBI.

Ha6monenusisreneckonJlynsl, mianet,Maeunorollyu.

Obo0mammeenoBTOPEeHNE

Ponbhu3ukunacTpoHOMUHMBIKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIMATLHOM
U OTUYECKOM cdepax HeSITEIBbHOCTH 4YeJIOBEKa, POJb M MECTO (PUBUKUH
ACTPOHOMHMHM B COBPEMCHHOM HAaydyHOW KapTHHE MHpa, pPOJb (Pu3nuecKoit
TEOPUUBPOPMUPOBAHUUTIPEICTABICHUINODU3NYECKONKapTHHEMUPA, MECTOPUNYEC
KO  KapTMHBI MHpa B  OOHIEM psAIy  COBPEMEHHBIX  €CTECTBEHHO-
HAyYHBIXIIPEACTABICHUNOIIPUPOIE.

MexnpeaMeTHbIECBS3H

Nzyuenue kxypca ¢usuku 6azoBoro ypoBHA B 11 Kkilacce ocymiecTBIsIETCS
Cy4€TOMCOIep KaTeNbHBIXMEXKITPEIMETHBIXCBI3EHCKypCaMUMaTEMaTUKH,0M0I0TH
U, XUMUH,re0TpadUUUTEXHOJIOT UH.

Meosicnpeomemnvle  nouamus, CBSI3aHHBIE c M3y4EHUEMMETOI0B
HAyYHOTONO3HAHUSA SIBJICHUE, HAyYHBI(PaKT,runoTe3a, hu3ndecKkasiBeTNInHa,3aK0H
,Teopusi, HaOJIOIEHUE, IKCIIEPUMEHT,MOIETMPOBAHUE, MOJIETb, U3BMEPECHHUE.

Mamemamuka:pemeHneCuCTeMblypaBHECHU N, TPUTOHOMETPHUYECKUE) YHKITUN :
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTI'OHOMETPHUUECKOETOXKIECTBO,
BEKTOPBI u 150, MPOEKIUHU Ha ocu KOOPAMHAT, CJI0KEHUE
BEKTOPOB,IPOM3BOTHBIEAIEMEHTAPHBIX (D YHKITUH, TPU3HAKUIIONOOUS TPEYT OJIbHUKO
B,0TIPEIETICHUETUIONIAAUTUIOCKUX Y UTYPHOOBEMATEI.

buonoeus rnekTpudecKues BICHUS BXXUBOUTPUPOIE,KOJIeOaTeIbHbIC IBUKEHN
g8 B OJKHBOM MNPUPOJAE, ONTHYECKHE SBJICHUS B  KMBOW  MNPHUPOJE,
JNEUCTBUEPAITHAIMUHAKNBBIEOPTaHU3MBI.

Xumus: CTPOGHME aTOMOB M MOJEKYJ, KpUCTAUIMYECKas CTPYKTypa
TBEPJIBIXTEN,MEXaHU3MBbIOOPA30BAHUSKPUCTALTNYECKOUPEILIETKH, CIIEKTPAIbHBIMaH
anms.



I'eoepagpus: MarHUTHBIETIOIIOCA3EMIIH,3aJI€)KUMAarHUTHBIXPY L, POTOChEMKa3e
MHOUIIOBEPXHOCTH,IPEACKA3AHUE3EMIICTPSACECHUN.

Texnono2us: TAHUMBIIEKTPOIIEPEaay, FEHEPATOPIIEPEMEHHOT 0TOKA,dIIEKTPOABH
raTellb, MHAyKIMOHHAasAeYb,pajiap,paiuonpuEMHHIK, TEIEBU30p,aHTeHHa, TenedoH,C
BU-neub, 1poeKIIMOHHBIHAMNIIAPAT,BOJTOKOHHASIONITUKA, COJTHEUHasi0aTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMDBI
IHHOPU3NUKEHAYPOBHE
CPEJHEI'OOBIIEI'OOBPA30OBAHUA

OcBoenuneyueoHoronpeamera«dusnkayHaypoBHECPEIHEr0001IEroo0pa3zoBa
HUSA (6a3zoBbIit YpOBEHb) TOJKHO o0ecreyuThb JNOCTHKEHNE
CJIE YOI XJINYHOCTHBIX,
MeTaIpeMEeTHBIXUIIPEIMETHBIX00PAa30BaTEIbHBIXPE3YIbTATOB.

JIMYHOCTHBIEPE3YJBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS yueOHOro mpeamera «Duznkay
JOJIKHBIOTPAKATHIOTOBHOCTBUCIIOCOOHOCTHOOYHAIOUTUXCSIPYKOBOJICTBOBATHCACHO
PMHUPOBAHHOWBHYTPEHHENITO3ULIUEMITMYHOCTH,CUCTEMOULICHHOCTHBIXOPUEHTALINM,
MO3UTUBHBIXBHYTPEHHUXYOEKIECHUI,COOTBETCTBYIOIINXTPAIULIIMOHHBIMIICHHOCTSI
MPOCCHUHCKOT000IIECTBA, PACITIUPEHUEKIU3HEHHOTOOMBITA U OMBITA 1€ TENHHOCTHU B
npouecce peanu3anuu OCHOBHBIX
HaIIPaBJICHUUBOCIIUTATEILHOUIEATEIIbHOCTH,BTOMYHCIIEBYACTH:

1) rpaxIaHCKOrOBOCIIUTAHUS:

c(OpMUPOBAHHOCTh
Ipa)1aHCKONIO3UIIMMO0YYaIOIerOCSIKaKaKTHBHOTOMOTBE TCTBEHHOIOUJIEHAPOCCU I
CKOT0O00IIECTBA;

OPUHATUE  TPAJAULUOHHBIX  OOIIEUETOBEYECKUX T'yMAHUCTUYECKUX

UIEMOKPATUYECKUXLICHHOCTEMN;

rOTOBHOCTHBECTHUCOBMECTHYIOAEITENbHOCTHBUHTEPECAXTPAKAAHCKOT000IIECT
Ba,y4acTBOBATbBCAMOYIPABICHUMBOOPA30BaTEIbHOMOPraHN3alllu;

YMEHHEB3aUMO/IeHCTBOBATHCCOLMAIbHBIMUMHCTUTYTAMUBCOOTBETCTBUUCUX DY
HKIMSAMHAWHA3HAYCHHUEM;

FOTOBHOCTBKI'YMaHUTAPHOMHUBOJIOHTEPCKONAEATENBHOCTH;

2) naTPUOTHYECKOTrOBOCTIUTAHMSA:

c(hopMHUPOBAaHHOCTH POCCUNCKOU TPakKIaHCKOH
UJICHTUYHOCTH,IaTPUOTU3MA;
IEHHOCTHOCOTHOIICHUEK FOCYJapCTBEHHBIM CUMBOJIAM,

JOCTIKEHUSIMPOCCUIUCKUXYUEHBIXBOOTACTH() U
3UKUUTEXHUKH;
3) IyXOBHO-HPABCTBEHHOTOBOCIIMTAHMS :
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO
MOBECHUS;CITOCOOHOCTHOTICHUBATHLCUTYAITUIOUTTPUHUMATHOCO3HAHHBIEPEIIIEH
s,
OpUEHTUPYACHHAMOPATHHO-
HPaBCTBEHHBICHOPMBIUIICHHOCTH,BTOMUYHUCIIEBAEATETHHOCTHYIEHOTO;
OCO3HAHHUEIINYHOT OBKJIAIaBIIOCTPOCHUEYCTONIMBOTOO Y IYIIETO;



4) 3¢TeTHYECKOTOBOCITUTAHNSA
ACTETHYECKOCOTHOIICHUEKMUPY, BKITIOYAsIICTETUKYHAyIHOT OTBOPUECTBA, IPU
cyiieropu3nyecKoMHayKe;



S) TPyA0BOTrOBOCTIMTAHUSA:

MHTEPECKpa3IMYHbIMC(epaMpoPecCuOHANbHONAEATETbHOCTH,B  TOMYHCIIE
CBA3aHHBIM C (U3UKOW H TEXHUKOH, YMEHHE COBEpIIaTb OCO3HAHHBIN
BBIOOpOyAyIIEHnpodeccun npeaan3oBbIBaTh COOCTBEHHBICKN3HEHHBICTIIIAHBI;

FOTOBHOCTh M CHOCOOHOCTH K 0OOpa3oBaHUI0O MU CamMOOOpa3OBaHUIO B
0071aCTU(U3UKUHATIPOT)KEHUUBCEHKU3HU;

6) PKO0JIOTHYEeCKOrOBOCIIUTAHUA :

c(OpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphl, OCO3HAaHUE

rI100aJIbHOT0XapaKTEPadKOIOrMUECKUXITPOOIIEeM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUAM B OKPYXKAKOIIEH Cpelie Ha
OCHOBE3HaHUSEIeHyCTOHYMBOTOPa3BUTHSUETIOBEYECTBA;

paclIMpeHre OmbITa JeATEIbHOCTH HKOJOTHYECKON HaIlpaBiIeHHOCTH

HAO0CHOBEUMEIOIINXCA3HAHUNTIODU3HKE;

7) HEHHOCTHHAYYHOT ONIO3HAHMS:

c(hOpMHPOBAHHOCTEMUPOBO33PEHUS,COOTBETCTBYIOIIIETOCOBPEMEHHOMYYPOB
HIOpa3BUTUSA(PU3NICCKONHAYKH;

OCO3HAHHEIICHHOCTUHAYYHOUIEATEIbHOCTH,TOTOBHOCThBIPOIIECCEN3YUEHUS
(U3UKHOCYIIECTBIATHIPOCKTHYIOMUCCIIE10BATENbCKYIOICSITEIbHOCTEUHIUBU Ty all
BHOMBIPYIIIIE.

METAIIPEJMETHBIEPE3YJIBTATbBI

ITo3naBaTesibHbIEYHHBEPCAJIbHbIEyYeOHbIeAecTBUsIBa3oB
bleJIOTHYeCKUe1eiiCTBHUA:
CaMOCTOATENbHO  (QOpPMYyIHUpPOBaTH W AKTyaJIM3UPOBATH
npo0iieMy,paccMaTpruBaTheEBCECTOPOHHE;
ONPENENATHLEINICITENbHOCTH,3a/1aBaTh1APAMETPBIMKPUTEPUUUXTOCTUKECHHS

BBISIBIIATh  3aKOHOMEPHOCTH W TNPOTHUBOPEUYHS B
paccMaTpruBaeMbIX (PU3HUCCKUXSIBICHUSIX;

pa3pabaTeIBaThILIAHPEIICHUATIPOOIEMBICYUETOMAHATN3ANMEIOIINXCSIMaTepra
JIbHBIXMHEMATEPUAIIBHBIXPECYPCOB;

BHOCUTBKOPPEKTUBBIBAECITEIBHOCTD,OIIEHUBATHCOOTBETCTBUEPE3YIBTATOBIIE
SIM,OLICHUBATbPUCKUTIOCIIEACTBUNAEATETbHOCTH;

KOOPAWHUPOBaTh W  BBINNOJHATH PabOTy B  YCIOBHSX

peaIbHOTO, BUPTYAIbHOTOMKOMOMHUPOBAHHOTOB3aUMO/IC

WCTBUS;

Pa3BUBATbKPEATHBHOCMBIILICHUCTIPUPEIIICHUMKU3HEHHBIXITP 00JIEM.
ba3oBblencciienoBarebCKHeIEHCTBUSA :

BJIaJICThHAYYHON TEPMHUHOJIOTUEH, KITFOYEBBIMUTIOHITUIMUUMETOJaMUPH3UYE
CKOMHAYKH;



BJIA/IETh HaBbIKaMH y4eOHO-HCCIIe10BATENBCKON U MPOEKTHOU
NEeATeNIbHOCTUB  o0Oyiacth  (U3UKH, CIHOCOOHOCTBIO U  TOTOBHOCTBHIO K
CaMOCTOSITEIIbHOMY
MOMCKYMETOIOBPEIICHHI3a1a4(PU3HUECKOTOCOAEPKAHNS, IPUMEHEHUIOPA3TUYHBIX
METO/IOBIIO3HAHMS;

BJIa/1I€ThbBUAAMUIESTEIbHOCTUIIONIONyY€HUIOHOBOT 03HAHU S, ETOMHTEPIIPETAIU
1,1Ipe00pa30BaHUIOUTIPUMEHEHUIOBPA3INYHBIXyUCOHBIXCUTYAIIUSX,
BTOMYHCIIETIPUCO3JaHUU YUEOHBIXITPOEKTOBBOOJIACTH (DUZUKH;

BBISIBJIS THIIPUYUHHO-
CJIeICTBEHHBIECBA3UMAKTYATN3UPOBATH3a/1a4uy, BbIIBUT AT UITOTE3yEEPEIICHHS , HaX
OJIUThAPTYMEHTBIJISAI0KA3aTeIbCTBACBOMXYTBEPKICHU,3a/1aBaTh
napaMeTPhIMKPUTEPUH PELICHUS;

aHAIM3UPOBATHIIOTYUYEHHBIEBXOIEPEIICHUA3a1aUNPE3yIbTaThl, KPUTHYECKH
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIXYCJIOBUSX;

CTaBUTHU(OPMYIMPOBATHCOOCTBEHHBIC3a1a4NBOOPA30BATEIILHONIEATETLHOC
TH,BTOMYHCIICTIPUU3YUCHUUDUZUKY;

JaBaThOIIEHKYHOBBIMCHUTYAIIUSAM,OLIEHUBATHIIPUOOPETEHHBINOTIBIT;

YMEThIEPEHOCUTH3HAHUATTO(PU3UKEBIIPAKTHUECKYI000IaCTHKU3HEAEATEIHHO
CTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX

00JacTeil; BbIIBUTaThHOBBICUIEH, TPEITIAraThOPUTUHATIbHBIETIOIXOIBIMPEIIe

HUS;CTaBUTHIIPOOIEMBIN3a/1a4uH, 10T yCKAIO e aIbTepHATUBHBICPEIIICHUS.

PaGoracundopmanmeii:

BJIQ/IETh HABBIKAMHM TOJy4eHUS HH(POpManuu (HU3UIECKOTO COJACPIKaHUS
M3UCTOYHUKOBPA3HBIXTUIIOB,CAMOCTOSITEIbHOOCYIIECTBISA THIIOUCK,aHATTN3,CUCTEM
aTU3alUIONMHTEPIIPETATMIONH(POPMALIUUPAZTUIHBIXBUTOBU(DOPMIIPEICTABICHUS;

OILICHUBAThJA0CTOBEPHOCTHHUH(POPMAIINH;

UCTOJIb30BaThCPEACTBAMH(OPMATTOHHBIXUKOMMYHUKAI[TUOHHBIXTEXHOJIOT M
B peLIeHUH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX u
OpraHM3alMOHHBIX33]a4CCOOII0OICHUEMTPEOOBaHNHAPTrOHOMUKHY, TEXHUKHOE301ac
HOCTHU,TUTHEHBI, PECYPCcOCOepeKEHUS, TPABOBBIXMITHIECKUXHOPM, HOpPMUH(OpMAaIl
MOHHOH0€30I1aCHOCTH;

CO3/1aBaThTEKCTHI(PU3NIECKOTOCOACPKAHUABPAZTHUHBIX(POpPMATAXCYIETOM
Ha3HAYEHUs uHpOopMaIUH 17} LEJIeBOU ayJIMTOpUH, BbIOMpas
ONTUMAJIbHYIO(QOPMYIIPEICTABICHUINBU3YATH3ALUH.

KoMMyHuKaTHBHBbIEyHHBEpCaJIbHbIeyYeOHbICACHCTBHSA:
OCYILIECTBIISIThOOIIEHHEHAYPOKAX(PU3UKUHBOBHE-YPOUHOUIECATEIBHOCTH;



pacno3HaBaThIIPEANOCHUIKUKOH(DINKTHBIXCUTYALIMMUCMATYaTbKOH(DIIUKTHL;

Pa3BEPHYTOWIIOrMYHOU3IAraTbCBOXOTOUKY
3pEHUSACUCIIONB30BAHUEMA3BIKOBBIXCPECTB;

IIOHUMATh u UCIIOJIb30BATh IIPEUMYILECTBA KOMaHTHOU u
MHIUBUIYaIbHONPAOOTHI;

BbIOMPATHTEMATUKYUMETOABICOBMECTHBIXIECTBUIICYUETOMOOILIUXUHTEPECO
BUBO3MOHOCTEUKAXK 10T OYICHAKOJUIEKTUBA,

IIPUHUMATBLEITUCOBMECTHOUIEATEIBHOCTH, OPTraHU30BbIBATBUKOOPAUHUPOBA
ThJECUCTBUAIIOEETOCTUKEHNIO:COCTABIIATHILIIAHIEUCTBUM, PACIIPEACIATEPOIUCYUET
OMMHEHUIy4aCTHUKOB,00CYKIaThPE3yIbTaTHICOBMECTHONPAOOTHI;

OLICHMBAThKAa4€CTBOCBOETOBKIIAIAUKaXK 10T 0y YaCTHUKAKOMaH,IbIBOOIIUHpE3y
JBTAT NOpa3pabOTaHHBIMKPUTEPHUSIM;

IIpeyIaraTbHOBBIEIIPOEKTHI, OLIEHUBATHUICUCITIO3ULIUUHOBU3HBI, OPUTUHATIBHO
CTU,IIPAKTUYECKOM3HAYUMOCTH;

OCYILIECTBIIATHIIO3UTUBHOECTPATETNUECKOCTIOBEICHUEBPA3IINYHBIXCUTYALIUAX
, IPOSIBISIThTBOPUYECTBOMBOOOPAXKEHUE,ObITBUHUIIMATUBHBIM.

PerynsiTuBHBIeyHHBepcaibHbIeyueOHbIeqeHcTBUAC
aMOOpraHu3anus:

CaMOCTOSATEJILHO ~ OCYIIECTBJIATh  TO3HABAaTEIbHYIO  JCSTEIBHOCTH B
00s1acTUPUBNKNNACTPOHOMUH, BBISIBISATHIIPOOIEMBI,CTABUTHU(POPMYITUPOBATHCOOC
TBEHHBIE3a1a4H;

CaMOCTOATEIbHOCOCTABIIATHILIAHPEIICHUSI PACUETHBIXMKAYECTBEHHBIX3a, 124,
IUIAH  BBIMOJIHEHUS  NPAKTUYECKOM  paboThl ¢ y4€TOM  HUMEIOIIMXCSA
pPeCypcoB,cOOCTBEHHBIXBO3MOKHOCTEHUTIPEITOYTCHUT;

JaBaTHOIICHKYHOBBIMCHUTYAIIUSM;

pacmMpATb  paMKd  y4eOHOTO  MpeaMeTa Ha  OCHOBE  JIMYHBIX

PENOYTeHUI;1eIaThOCO3HAHHBIMBBIOOP,apTYMEHTUPOBATHET0,0paThHACEOS
OTBETCTBEHHOCTD 3a

pEIIeHNE;0lIeHUBATHIIPHOOPETEHH

BIMOIIBIT;

CII0cO0CTBOBATH()OPMUPOBAHUIOUTIPOSBICHUIOAPYAUITUUBOOIACTUD UK, IT
OCTOSIHHOTOBBIIIATHCBOHOOPAa30BaATEIbHBIMUKYIBTYPHBINYPOBEHD.
CaMOKOHTPOJIb,OMOIMOHAIbHbIIMHTEJIEKT:

JaBaTh  OICHKY  HOBBIM  CHTyalldsiM, BHOCHTb  KOPPEKTHUBBHI B
TeSTENHHOCTD,0IIEHUBATHCOOTBETCTBUEPE3YIBTATOBIICTISIM;

BJIa/ICThHABBIKAMHUIIO3HABATEIbHONPEPICKCUNKAKOCO3HAHUSICOBEPIIAEMBIX]T
€MCTBUUHMMBICIUTEIbHBIXIIPOLIECCOB,NXPE3yIbTATOBUOCHOBAHU;



MCTIOTB30BaThIPUEMBIpEDIECKCUNITIIOIICHKUCUTY AN, BLIOOpaBEPHOTOPEIICH
us;

YMETBOIICHUBATHPUCKUICBOEBPEMEHHOIIPUHUMATHPEILICHUATTONXCHIKECHHUIO;

NPUHAMATh MOTHBBI M apPryMEHTHl JAPYTUX TpPU aHalu3e

Pe3yIbTaTOBACATEIbHOCTH;
NPUHAMATHCEOS, TOHNMAasICBOUHE0CTATKUUJOCTOMHCTBA;
NPUHAMATh MOTHUBBI W aPTyMEHTHl JPYTHUX TMpPH aHAIH3e
Pe3yIbTaTOBACATEIEHOCTH;

NPU3HABATHCBOEMPABOU MTPABOAPYTHXHAOIINOKH.

B nporiecce TOCTUKCHHSI JMYHOCTHBIX pe3yJIbTaToB
OCBOCHHUSMPOTPaMMBbITTOPU3UKEIISTYPOBHICPEAHET000111Er000pa3zoBaHUy00ydato
IIUXCSICOBEPIICHCTBYETCIIMOIIMOHATbHBIMMHTEIUICKT, TPEATIONaraonuicopmup
OBAaHHOCTH:

CaMOCO3HaHMUs, BKJIIOYAIOIIETO CIIOCOOHOCTD IOHUMATh CBOE
OMOIIMOHAILHOCCOCTOSIHAE, BUACTh  HANpPAaBICHUS  pa3BUTHA  COOCTBEHHOM
AMOIIMOHATBEHOM Cepbl,0bIThYBEpEHHBIMBCEOE;

CaMOpETYJIMPOBAHHUS, BKITFOYAIOIIETOCAMOKOHTPOIIb, yMEHUETPUHUMATHOTBETC
TBEHHOCTH3aCBOEMOBEICHNE,CITIOCOOHOCTHATANITUPOBATHCAKIMOIIMOHATLHBIMU3ME
HEHUSIMUIIPOSIBIATBI NOKOCTb,0BITBOTKPBITHIMHOBOMY;

BHYTPEHHEH MOTHMBAIMM, BKJIOYAIOIIEH CTpPEMJICHHE K JOCTHKEHHIO LIEJIH
HyCHEeXY,ONTUMU3M,HHUIUATUBHOCTb, yMEHHEIEHCTBOBATHUCXOIIN3CBOMXBO3MOK
HOCTEH;

SMIATUH,  BKJIIOYAIOMIEH  CIIOCOOHOCTh  MOHUMAaThb  AMOLIMOHAJIBHOE
COCTOSIHMEIPYT'HX, yYUThIBATbETONPHUOCYIECTBICHUNOOIIEHNS,CITIOCOOHOCTBKCOUY
BCTBHUIOUCOTIEPEKUBAHUIO;

COLIMAIbHBIXHABBIKOB, BKIIFOUAOLUXCTIOCOOHOCTHBBICTPANBATbOTHOLICHHSICT
PYTUMMIIIOIBMU,3a00TUTHCS, IPOSBIIATH HHTEPECUPA3PEIaTbKOH(INKTHI.

HPEAMETHBIEPE3YJIbTATHI

Kxonimyobyuenussl0kiiaccenpeamMeTHbIEpE3yIbTaThIHA0a30BOMYPOBHETOIIK
HBIOTPaXXaTh CPOPMUPOBAHHOCTHYOOyUAIOIITUXCSIYMECHHIA:

JEMOHCTPUPOBATHHA puMepax posbU MECTO (bU3UKUB
(dbopMHUPOBAaHUNCOBPEMEHHOMHAYYHOMKAP THHBIMHUPA, BPA3BUTHNICOBPEMEHHONTEXH
WKUWATEXHOJIOTUI,BIPAKTUYECKONAEATENIbHOCTUIIIONEH;

YUUTHIBATHIPAHUIIBITPUMEHEHUAN3YyYEHHBIX(PU3NUECKIXMO/ICIICH: MaTeprUailh
Has TOYKa, MHEpIMaIbHasg CUCTEMA OTCUETA, a0COTIOTHO TBEPIOE TEI0, U I€ATbHBIN
ras, MOJEIN CTPOEHUS  Ta30B, KUJIKOCTEM M TBEPABIX  TEIl,
TOYECUHBIMAIEKTPUUECKUU3APA AT PUPEIICHU U (DU3NUECKIX3a/1aY;



pacrio3HaBaTh (U3MYECKHUE SBICHUS (MpPOIECcChl) U OOBACHATH HMX Ha
OCHOBE3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETUUECKOW TEOPUH CTPOEHUs
BELIECTBA
MAJIEKTPOANHAMUKH ;paBHOMEPHOEUPABHOY CKOPEHHOETIPSAMOIUHENHOEABUKEHHE,C
BOOOIHOETIaICHUETEN, ABUKEHUETTOOKPYKHOCTH, IHEPIUS, B3aUMOIECTBHE
Tes, I Py3us,0pOyHOBCKOE JBUKEHUE,CTPOCHUE KUAKOCTEMH TBEPIBIX Tel,
U3MEHEHHE o0BéMa TEI npu HarpeBaHUU (oxyaxkaeHun),
TEIJIOBOEPaBHOBECHE, UCTIAPEHNE, KOHICH AL, IUTABICHUE, KPUCTAIUTN3A LU, KUTIEH
UE,BIAKHOCTh BO3/yXa, INOBBIIICHUE JaBJIICHHUS Tra3a MpU €ro HarpeBaHUU B
3aKPBITOMCOCY/IE,CBA3bMEX1yIaPAMETPAMHUCOCTOSHUATA3aBU30IPOLIECCAX,IIIEKTP
U3alUsATeN, B3aUMOIeHCTBUE3aPSI0B;

OMKCHIBATbMEXAHNYECKOEIBUKEHUE, UCTTIONb3YsSI(U3MUECKUEBETNYMHBI :KOOP/T
UHaTa,yTh,lIepEMEICHIE,CKOPOCTh,yCKOPEHHE, MaccaTeNa,Cuila, UMIyJIbC  Tela,
KUHETUYECKasl SHEPrus, NOTEHIIMANIbHAS SHEPTHs,
MexaHnueckaspadoTa,MeXaHMUeCKasIMOIIHOCTh; TPUONTHCAHUUIIPABIUIIBHOTPAKTOBA
Th(U3NUECKUNCMBICIIUCTIONB3YEMbIXBEJINY MH,NX0003HAYCHUSUETUHULIBI, HAXOUTh
bopMyIbI, CBSI3BIBAIOIINE JAHHYIO bu3HUecKyIo BEJIMYHUHY C
JIPYTMMHUBEINUYUHAMY;

ONMCHIBATbU3y4YECHHBIETETUIOBBIECBONCTBATEIUTEINIOBBICSBICHUS, UCTIOIb3YSI
(du3MUeCKHeBEINUMHBI: JaBICHUETa3a, TeMIIepaTypa,CpeIHIIKUHETHIEeCKas
SHEPIus Xa0TUYECKOTO JBHKECHUS MOJIEKYI,
CpPEAHEKBAAPATHYHASICKOPOCTEMOIEKY I, KOJTUYECTBOTEIIIOTHL, BHY TPEHHASIHEPT U,
paborara3za,ko3hPHUIIMEHTIOIE3HOT0/IeHCTBUSTEINIOBOT OBUTATEIIS; IPUOTTMCAHUU
PaBIWIIBHOTPAKTOBATH(DU3NYECKUNCMBICTHCIIONB3YEMbBIXBEIMUUH, UX0003HAYCHUS
UEANHUIIBL, HAXOIUTh()OPMYIIBI,CBSA3bIBAIOIINE TaHHY IO U3HUECKYIOBETUYHHYCIPYT
UMUBEJIMYNHAM;

ONHUCHIBATh  HU3YYECHHBIE  DJIEKTPUYECKHE  CBOICTBA  BEIIECTBA U
AIIEKTPUYECKHUESIBICHUS  (IIPOLECChI), HUCHOIB3Yys  (U3NYECKHUE  BEITUYMHBI:
ANEKTPUYECKUIN 3apsj,3JIEKTPUYECKOE I0JI€, HANPsKEHHOCTh IOJIA, MMOTEHLHUA,
Pa3HOCTh
MOTEHIUAJIOB; IPUONMCAHUUTIIPABIIIBHOTPAKTOBATH()U3UUECKUHCMBICIUCIIONB3YEM
BIXBEJIMYNH,NX0003HaUCHUSINE TUHHULIBL; YKAa3bIBATb(POPMYJIbI,CBA3bIBAIOIIUEAAHHY
10(hU3NUECKYIOBETNUMHYCAPYTUMUBEIUYNHAMU;

aHanmM3upoBaTh  (U3MUECKHE  TPOLECChl W SBICHUSA,  HCHOJIb3YS
(du3nuecKre3aKoHbl U IPUHIIUIIBL: 3aKOH BceMupHOTO Tarotenws, I, I u 111 3akonbt
Hpr0TOHA,3aK0HCOXPaHEHUSIMEXaHUYECKOMIHEPI MU, 3aKOHCOXPAHEH UANMITYJIbCA, IT
PUHLUIICYTIEPIIO3UIIMUCHIL, TPUHIUITPABHOIPABUSAMHEPIIUAIBHBIXCUCTEMOTCUETA, M

OJIEKYJISIPHO-KUHETHYECKY O TEOPHUIOCTPOEHUSIBEIIECTBA,[a30BbIC3aKOHBI, CBSI3b
CpeHEel KUHETUYECKOM SHEPruu TEIUIOBOIO JBUKEHUS MOJIEKYN CaOCOIIOTHOM
TeMIIepaTypoi, MEePBBIN 3aKOH TEPMOJIMHAMHUKH, 3aKOH

COXpaHEHMSIIICKTPUUYECKOro3apsia,3akoHKynoHa, mpusToMpa3inyaTbCI0BECHYIO



(GOpMyNIHpPOBKY 3aKOHA, €ro MaTEeMaTH4YECKOE€ BbIPAXKEHHUE M  yCIIOBUSA
(rpaHuIBL,00J1aCTH ) TPUMEHUMOCTH;

00BSCHATHOCHOBHBICTIPUHIIUTIBIICHCTBUSMAIIIHH, TPUOOPOBUTEXHUICCKIX
YCTPOMCTB;  pa3nuyarh  ycJIOBUA  UX  0€30IaCHOTO  HCIOJIb30BAHMS
BIIOBCEIHCBHOMKH3HM,

BBIMOJHAThIKCIIEPUMEHTHIIONCCIIEI0OBAHU IO U3UUECKUXABICHUMUIIPOLIECCOB
CHUCTIOH30BAaHUEMITPSIMBIXUKOCBEHHBIXU3MEPEHUH, TPUITOM(DOPMYITHPOBATHIIPOOIT
eMy/3aJauyurunoTe3yy4yeOHOro3KCepuMeHTa,cCOOMPaThyCTAHOBKYHU3IPEITIOKEHH
0roo0O0pyA0BaHHMS, IPOBOAUTHOIBITU(OPMYJIUPOBATHBHIBOIHI;

OCYIICCTBIISITh TPSAMBIC W KOCBCHHBIC HM3MEPEHUS (PU3NYCCKUX BEIUYHH,
PUITOMBBIOMPATHONITUMATEHBIACIIOCOOM3MEPEHUSMUCITIONH30BaTh H3BECTHBIEMETO
JBIOTICHKUTIOTPEITHOCTEHU3MEPEHUI;

UCCJIeI0BAaTh3aBUCUMOCTUMEKTY (DU3NUECKUMUBETNYMHAMUCHUCIIONH30BAHUE
MITPSIMBIXU3MEPECHHM, TIPUITOMKOHCTPYHUPOBAThYCTaHOBKY, (DHKCUPOBATHPE3YIbTAT
BITTOJTY9E€HHOM3aBUCUMOCTA(D U3 NIECKIXBETUIMHBBHIETA0INII
UrpaduKoB,1eaThBBIBOABIIOPE3YIbTATAM HCCIICOBAHUS;

coOmroaTh MpaBuia 0€30MacHOro TpyAa MPH TPOBEIECHUU HCCIEAOBAHUIM
BpaMKaxy4eOHOTr03KCIIEpPUMEHTA,yueOHO-
UCCJIeI0BATEIhCKONUTTPOCKTHOMIEATETbHOCTH C UCIIOJIb30BAHUEM
U3MEPHUTEIIBHBIX YCTPOUCTB U J1a00paTOPHOTO000PYI0BAHUS;

penarbpacy€THhIe3a1a4UCABHO3aJaHHON (P U3UUECKOMMO/IENBIO, UCTIONB3YSI
¢u3nueckre 3aKOHbI M TPUHIIMITBI, HA OCHOBE aHaJlM3a YCJIOBHS 3a/1ayuBbIOMpAThH
duznyeckyro MO/ICIIb, BBIJICTIATD busnueckue BEJIMYMHBI u
dbopMynbl, HEOOX0MUMBIE JUIsl €€ pEIIeHUs, MPOBOJIUTH PAc4YE€Thl W OICHUBATH
PEANTbHOCTHITOTYYEHHOT 03HaYeHUA(PU3NYE CKONBETNYNHBI,

peniarhb KaueCTBEHHbIE 3a/layu: BBICTPaNUBATh JIOTUYECKHU
HENPOTUBOPEUUBYIOIETIOUKYPACCYKIEHU N CONMOPOTHAN3YYCHHBIE3aKOHBI,3aKOHOM
epPHOCTUU(DU3NICCKUECSBIICHHUS,

UCTIONIb30BaTh ~ MPU  PEIICHWH  y4eOHBIX  3ajad
COBPEMEHHBICHH()OPMAITMOHHBIETEXHOJIOT U IITIOUCKA, CTPYK

TypUPOBaHUS, UHTEPIPETAUUUTIPEACTABICHUydeOHOMMHAYYHO -

Oy PHONUH(DOPMAITUHN, TOTYYCHHOUU3PA3THYHBIX UCTOYHHUKOB, KPpUTHIECKU
aHAJIM3UPOBATH MOTYIAEMYIO

UH(OPMAITUIO; IPUBOUTHIIPUMEPBIBKIIAIAPOCCHIUCKUXU3APYOCKHBIXYIEHBIX -

(U3UKOBBPa3BUTHEHAYKH, O0O0BSICHEHUEIPOLIECCOB
OKpY’KaroleroMmmpa, Bpa3BUTHE
TEXHUKUUTEXHOJIOTHIA;
HCIIOJIb30BaThTEOPETUUECKUEIHAHUSITIO buszukeB

MOBCEIHEBHOMKN3HUISI00€CTIEUeHUSI0€30I1aCHOCTUITPUOOpAIIEHUUCIIPUOOpaMu
TEXHUYECKUMU



yCTpOMCTBAMM,  JJIi ~ COXpaHEHUsS  3JI0pOBbS M COOJIOJICHHS  HOPM
DKOJIOTHYECKOT OITIOBEICHUSABOKPYKAIOIIECUCPEIE;

paboTaThBIPYNIECBBITOTHEHUEMPA3IMYHBIXCOIIUATBLHBIXPOJICH, TUTAaHUPOBATh
paboTyrpyMIibl, paloHaIbHOPACIPEACTATH0013aHHOCTUUTIIIAHUPOBATD
NEATENbHOCTD B HECTaHJAPTHBIX CUTYyaIUsX, aJICKBaTHO
OIICHUBAThBKJIA/IKAXK 0T ON3YyUYaCTHUKOBIPYIIIBIBPEIICHUEPACCMATPHUBAEMOUTIPOOT
€MBL.

KxoniyobyuenusBl1kiaccenpeMeTHbIEPE3yIbTaThIHA0a30BOMYPOBHEI 0K
HBIOTPaXaTh CPOPMHUPOBAHHOCTHYOOYUAIOIIUXCIYMECHU:

J€MOHCTPUPOBATHHA npuMepax poJibU MECTO (bu3uKuB
dbopMuPOBaHUNCOBPEMEHHOMHAYUHOUKAP TUHBIMUPA, BPa3BUTUMCOBPEMEHHOUTEXH
UKUUTEXHOJOTH I, BIIPAKTHIECKONUIEATEIbHOCTUITIOIEH, [IETIOCTHOCThUE TMHCTBO(DU
3MYECKOMKAPTUHBI MUPA;

YUHUTBIBATBIPAHUIIBIITPUMEHEHUSIN3YUYEHHBIX(DU3UIECKUXMO/IETICH : TOUCTHBII

ANEKTPUUECKUM  3apsiA,  Jyd  CBeTa,  TOYEYHBIM  HMCTOYHMK  CBETa,
AJIepHAsMO/IeNIbaTOMA, HYKJIOHHASIMO/1€JTbaTOMHOTO anpa npu pelIeHuH
duznuecknx3anay;

pacno3HaBaTh (U3MYECKHE SBJACHUS (NPOIECCh) W OOBICHATH WX Ha
OCHOBE3aKOHOB  JJICKTPOAMHAMHKH W KBAaHTOBOM (U3WKH: DJIEKTpUYECKAs
IPOBOJIMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE MICWCTBHSA TOKa,
B3aMMO/ICHCTBHEMAarHUTOB,JIEKTPOMAar HUTHATUH Ty KLU, ICICTBHEMAar HUTHOT OTTOJT
STHAITPOBOTHUKCTOKOMUIBIOKY T CSI3aPSIT,JIEKTPOMATr HUTHBIEKOJICOAHUSTUBOITHBI,
PSMOJTMHEHHOEPACTIPOCTPaHEHUECBETA, 0 TPAKEHHUE, IPEIIOMIICHHE, HHTEp(hepeHITH
S, TP PAKIUSTUTIONISIPU3AITASICBE T, TUCTIEpCHUsICBETa, POTOANEKTpUUECKU A deKT

(boToadpdexr), CBETOBOC TaBJICHHE,
BO3HMKHOBCHHUEIIMHEHIATOTOCTICKTPaaTOMaBO,I0P0/1a,eCTECTBCHHASTMICKYCCTBEHH
aspaTnOAKTHBHOCTH;

ONMUCHIBATbU3yUYECHHBIECBONCTBABEIIECTRBA(IIEKTPUUECKUE,MATHUTHBIE, 0N TUY
€CKHE, IEKTPUUECKYIOMPOBOIUMOCThPA3TUYHBIXCPE ) UIIIEKTPOMATrHUTHBIE IBJICHU
A(TIPOIIECCHI ), ICTIONB3YA(PU3NUECKUEBEIIMUUHBL . )JICKTPUUECKUI 3apsij, cuila TOKa,
AIEKTPUYECKOE HalpsHKEHUe, AIEKTPUUECKOECONPOTUBIICHHUE, pa3HOCTh
MIOTEHIINAJIOB, AIEKTPOABUKYLIAS cuna, pabora
TOKA,MHAYKIUSIMAarHU THOronouisi,cuitaAmrepa,cunallopenua, iHIyKTUBHOCTBKATY
IIKH,3HEPTUAIEKTPUUECKOTOMMATr HUTHOT OTI0JIEH, IEPUOINYAaCTOTaK0JI€0aHUITBKOJT
e0aTeIbHOMKOHTYPE,3apsIUCUIIaTOKABIIPOLECCETaPMOHNYECKUXATIEKTPOMArHUTH
BIXKO0JIEOaHM,(hOKYCHOEPACCTOSHUEHONITHYECKASICUITAIMH3bI, IPUOTHCAHUUIIPABU
JBbHOTPAKTOBATH()U3NYECKUICMBICITUCIIONb3YEMBIXBETUYUH,NX0003HAYCHUSIUEAUH
U1, YKa3bIBaTh()OPMYIIbL,CBS3bIBAIOIINEIAHHY IO U3NYECKYIOBETUUNHYCAPYTUMUB
€JIMYMHAMU;



OIMCHIBATHU3yYCHHBICKBAHTOBBICSBIICHUSHIIPOIIECCHI, HCTIONB3 YA U3NICCKUE
BEJTUYHHBI: CKOPOCTBAICKTPOMArHUTHBIXBOJIH, INTHHABOTHBINYACTOTA CBETAa,
DHEPTHUA U HMITYJBC ¢doToHa, IEPUOT noJyiypacnaja, SHEprus
CBSI3MATOMHBIXSIIEP, TPUOTMMCAHUHUITPABIIIBHOTPAKTOBATH(DHU3NICCKUUCMBICTHCTION
b3YEMBIXBEIIMUNH,NX0003HAYCHUSNETUHUIIBI, YKa3bIBATH() OPMYJIbI,CBSI3bIBAIOIIIHE,T
aHHYIO(QU3UYCCKYIOBEININHYCIPYTUMUBEINYNHAMU, BEIYHCIIATh3HAUCHU S PU3HUEC
KOWBEJINYHUHBI;

aHANMM3UPOBAaTh  (PU3MYECKHE  TPOIECCHl W SIBJICHUSA,  HCIOJIB3YS
(u3HUECKHEe3aKOHbl M TMPUHIUILI: 3aK0oH OMa, 3aKOHBI IOCIIEIOBATEIBLHOTO H
napaiyIeIbBHOT0COSAMHEHUSATIPOBOTHUKOB,3aKOH [ KO YIIsI—
JleH11a,3aKOHAICKTPOMAarHU THOMMH TYKITHH, 3aKOH IPSIMOJIMHEHHOTO
pacnpoCTpaHCHHS CBETa, 3aKOHBI OTPAKCHHUSACBETA, 3aKOHBI MPEIOMIICHUS CBETA,
ypaBHEHUE DUHIITEHA IS
doTorddexTa,3aK0HCOXPAHCHUSIHEPTH,3aKOHCOXPAHCHUUMITYJTIECA,3aKOHCOXPa
HEHUSDIICKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHUs MacCOBOTO 4YHCIA, MOCTYJaThl
bopa,3akoH  panMOakTUBHOT'O pacrajaa, NOpH OSTOM Ppa3IudaTh CIOBECHYIO
(bopMyITHPOBKY3aKOHA,eTOMAaTEMaTHICCKOEBBIPAKCHUECUYCIIOBU(TPAaHUIIBI,001acT
1 )IIPUMEHUMOCTH;

ONpeNeNsITh  HANpaBJICHHE  BEKTOpa HWHAYKIMM  MAarHUTHOIO  TOJIA
IPOBOJAHUKACTOKOM,CHIIbIAMITepancuibl/IopeHiia;

CTPOUTHUOTIUCHIBATHU300paKEHNE,CO3/]TaBAEMOCTIIIOCKUM3EPKAJIOM, TOHKOMITH
H301;

BBITMIOJHA ThIKCIIEPUMEHTHITIONCCIIETIOBAHU IO U3UUECKUXABICHUMUIIPOIIECCOB
CHUCIIOJIb30BaHUEMIIPSIMBIXUKOCBEHHBIXU3MEPEHUN :TPUITOMPOPMYITHPOBATHIIPOOIT
eMy/3a1auyUTuIoTe3yy4eOHOT0OdKCIIEPUMEHTA,COOMPAThYCTAHOBKYHU3ITPEIJIOKEHH
0roo00pyA0BaHHUS, IPOBOAUTHONBITU(OPMYITHUPOBATHBHIBOIBI;

OCYIIECTBIISITh MPSIMbIE W KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEITUYHH,
MIPUAITOMBBIOMPATHONI TUMATBHBICTIOCOOM3MEPEHUSAUHUCTIONH30BATEU3BECTHHIEMETO
JBIOLIEHKUITOIPEITHOCTEUM3MEPEHH;

UCCJIeI0BAaTh3aBUCUMOCTU(U3HUECKUXBEIIMIUNHCHUCTIONH30BAHUEMITPSIMBIXH3
MEPEHUH . MIPUITOMKOHCTPYUPOBATHYCTAHOBKY, DUKCHUPOBATHPE3YIbTATHI
MOJIYYCHHOW  3aBUCUMOCTH  (M3MYECKUX  BEJIMYMH B  BHUAE  TaOJIUI]
UrpaduKoB,AeNTaTHBBIBOABIIIOPE3YIHTATAMHUCCIICIOBAHNS;

coOmoaTh TMpaBuia 0E30MacHOTO TpyAa MPH TPOBEACHUW HCCIEAOBAHUIMA
BpaMKaxXy4eOHOTOIKCIIEPUMEHTA, y91eOHO-

MCCJIeI0BATEILCKOMUITPOCKTHOM TSI TETEHO CTH C MCIIOJIb30BAaHUEM

MU3MEPUTEITFHBIX YCTPOUCTB U 1a00paTOpHOT0000PYAOBAHUS;
permarbpacyETHRIC3aJa9UCIBHO3aJaHHOU(PU3HIECKOUMOICITBIO, UCTIONB3YSI(hU

3WYECKHE3aKOHBIMTIPUHITUITH, HAOCHOBEAHATH3AYy CIIOBUS3a/1a91



BbIOMpATh  (U3MYECKYI0 MOJENb, BbIACHATh (U3UUECKUE BEIMYHUHBI U
(dopMyIbl, HEOOXOIUMBIE Il €€ pelIeHUs, MPOBOJUTH pPAcU€Thl M OLIEHUBATh
pPEeaNbHOCTHIIONTYYEHHOT 03HAYEHUA(PU3NYECKONBETNYNHBIL;

pemarb KaueCTBEHHbIE 3a/lauu: BBICTPANBAaTh JOTHYECKH
HEIMPOTUBOPEUHBYIOLENOUYKYPACCYKICHUICOOPONHAN3YYEHHBIE3aKOHbI,3aKOHOM
epHOCTHH(DU3NIECCKHUECSIBICHHUS,

UCIIOJIb30BaTh ~ MpU  pElIeHHMH  y4yeOHBIX  3ajay
COBPEMEHHBIEHH()OPMAIITMOHHBIETEXHOJIOTMUJIATIONCKA, CTPYKTYPUPO
BaHUS, MTHTEPIPETAIUUUTIPEICTABICHUAY1eOHOMMHAYTHO -
NOMYJIAPHOUUH(DOPMALINN, TOTyYEHHOMU3PA3IUIHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTyIaeMyl0 HHPOPMAIUIO;00bSICHITh  TPUHITHAITHI
JCHCTBHST MaIlvH, MPUOOPOB u
TEXHUYECKUXYCTPOUCTB,pa3inyaThycl0oBUANX0€301aCHOTOMCIIONb30B
aHWSIBIIOBCETHEBHOM

KU3HU;

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

UCIIOJIb30BaThTEOPETUUECKUE 3HAHUANIO (DU3MKE B MOBCEIHEBHOMKU3ZHUIIISA
obecrieueHus: ~ O€30MACHOCTM  MNpuU  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMUYCTPONCTBAMU, JUIsl COXPAHEHHS 30pOBbS M COONIOAEHUS HOPM
HKOJIOTMYECKOTONOBEACHUSBOKPY KatOIIecpee;

paboTaThBIPYIIECBBHINTOTHEHUEMPA3THYHBIXCOLUATLHBIXPOJICH, IIAHUPOBATh
paboTyTpymIIbl, palioOHaTbLHOPACTIPEAEIATH00s13aHHOCTUUINIAHUPOBATh
JEeSITETHbHOCTD B HECTaHAaPTHBIX CUTYaIHSX, aJIeKBaTHO
OILICHMBAThBKIIAIKAKJOT OM3YYaCTHUKO BT PYITBIBPEIICHUEPACCMATPUBAEMOUTIPOOIT
€MBI.



TEMATHYECKOEIIJIAHUPOBAHHUE
10KJIACC

KoanuecTBouacos JJaeKTpoHHbIe(HU(PPOB
HanMeHoBaHMepa3aeI0BUTEMIT bple)o0pa3oBaTeabHbIepeC
Nen/n Konrtpoabusiep| IIpakTnueckuep
porpaMmal Bcero YPCHI
a00ThI a0o0ThI
Pa3znenl. ®PU3UKAUMETOABIHAYYHOI'OIIO3HAHUA
Bbubmuorexal [OK
1.1 OU3NKauMETOABIHAYYHOI OITIO3HAHNUS 2
https://m.edsoo.ru/7f41bf72
HUroronopazneny 2
Paznen2. MEXAHUKA
2.1 Kunemaruka 5 BrGmmorexallOK
https://m.edsoo.ru/7f41bf72
29 Tunamika 7 bubauorexallOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAHECHUSIBMEX AHUKE 6 1 1 bubmmorerallOK
https://m.edsoo.ru/7f41bf72
Utoronopaszneny 18
Pa3znen3.MOJIEKYJIAPHAA®PU3NKAUTEPMOJINHAMUKA
31 OCHOBBIMOJIEKYJISIPHO-KHHETUYECKOUTE OPU U 9 1 bu6mmorexal [OK
’ https://m.edsoo.ru/7f41bf72
3.2 OCHOBBITEpMOJIMHAMUKHI 10 1 bubmmorexallOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHblecOCTOSHUSBEILECTBA. 5 bu6mmnorexal[OK

(DaBOBBICHep €X0AbI

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




Utoronopazneny 24
Paznen4. 9JIEKTPOJUHAMUKA
bubmuorexal [OK
4.1 1
JmexTpocraria 0 https://m.edsoo.ru/741bf72
49 [TocrosHubIidNnekTpuyeckniiToK. ToknBpaznu 12 bubnuorexal[OK
' YHBIXCpEAax https://m.edsoo.ru/7f41bf72
Utoronopazneny 22
PesepBHOEBpEMS 2
OBILIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68




11KJIACC

KoanuecTBouacos JJaeKTpoHHbIe(HU(PPOB
HanMeHoBaHMepa3aeI0BUTEMIT bple)o0pa3oBaTeabHbIepeC
Ner/nt Koutpoasubiep| IlpakTuyeckuep
porpaMmbI Bcero YPCHI
a0o0ThI a0o0ThI
Pa3znenl . DJIEKTPOANHAMMUKA
11 MaruauTtHoenosne. DJ1eKTpOMarHU THass MH Ty K11 1 | 3 bubnuorexal[OK
’ ust https://m.edsoo.ru/7f41c97¢
HUroronopazneny 11
Paznen2 . KOJJEBAHUAUBOJIHbBI
)1 MexaHHYeCKHEenIIeKTPOMarHUTHEIeKoIe0a 9 | bu6mmorexal[OK
' HUA https://m.edsoo.ru/7f41c97c
59 MexaHn4eCKUENIIEKTPOMAarHUTHBIEB OJTH B 5 1 bu6mmorexal[OK
' https://m.edsoo.ru/7f41c¢97¢
23 Omrika 10 3 bubmmorexallOK
https://m.edsoo.ru/7f41c97c
Utoronopazneny 24
Pa3nen3.OCHOBBICTIEIIUAJIBHOMTEOPUMOTHOCHUTEJIBHOCTH
31 OcHoOBbICIIELIMATBHONTEOPUH O 4 1 bu6mmorexal [OK
’ THOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Urtoronopazneny 4
Paznend KBAHTOBASAP®U3IUKA
4.1 DNeMEeHTHIKBAaHTOBOMONITUKH 6 bubmorexallOK
https://m.edsoo.ru/7f41c97c




b K
4.2 Ctpoenuearoma 4 nomorexallO
https://m.edsoo.ru/7f41¢97¢c
b K
4.3 AToMHOESIpO 5 nommotexallO
https://m.edsoo.ru/7f41c97c
Utoronopazneny 15
Paznen5.9JIEMEHTBIACTPOHOMUUUACTPO®U3IUKH
5.1 DJIEMEHTHIAaCTPOHO actpodus 7 BubmmorexallOK
. HTBL HOMUHMHUACTPOPU3UKH
e P P https://m.edsoo.ru/7f41c97c
HUroronopazneny 7
Paznen6.ObOBLIAIOHIEEIIOBTOPEHUE
bubaunorexal[OK
6.1 ObobuwaioweenosTopenie 4 https://m.edsoo.ru/7f41c97¢
Utoronopazneny 4
PezepBHoeBpemst 3
OBILIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68







IHHOYPOYHOEIIJIAHUPOBAHHUE

10KJIACC
KosnyecTBouacos J1eKTPOHHBbICH(PPOBBI
Jlj;-)n Temaypoka Beero Konrtpoabusiep| IIpakTnuyeckuep il::::myq :(l)fpamBaTenbﬂblepecyp
a0o0ThbI a0o0ThI
duznka—
1 Haykaonpupoze.Hayansie 1 BranorexallOK
https://m.edsoo.ru/ff0c32e2
METO/IBI
MMO3HAHUSAOKPYKAIOIIETOMUP
a
Pons 1 MmecTo dpusnku
) B OPMHPOBAaHUUCOBPEMEHHONHAYYHO 1 bubnuorexal[OK
HWKapTUHBIMHPA,B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOUAEATEIbHOCTHITIONEN
MexaHn4ecKoe
3 nprkeHne. OTHOCUTEIbHOCTD | bu6mmorexal [OK
MexaHndeckoroasrmkeHus. [ lepemenienn https://m.edsoo.ru/ff0c3508
€,CKOpOCTb,
YCKOpEHHE
4 PaBHOMEpHOEPAMOINHEHHOE ABU K EH | bubnuorexal[OK
ue https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOENPSAMOIUHEHHOE ABUKE 1 bu6nunorexal[OK
HUE https://m.edsoo.ru/ff0c372e
6 CroOoaHoenajeHue. Y CkopeHuecBo001H | bubmmorexal [OK
OroIajcHus https://m.edsoo.ru/ff0c39cc
Kpusonuneitnoe
7 JBUKEeHUE. [[BIKeHneMaTepruanbHOUT 1 bubmorexallOK
https://m.edsoo.ru/ffOc3ada
OUYKHIIO
OKPYKHOCTHU




ITpunrnunoraocuTensHocTUl anumnes.

bubmuorexal [OK




NuepunansubiecucrembloTcuera. [lepBol

https://m.edsoo.ru/ffOc3be8

r3akoHHrr0TOHA
Macca tena. Cuia.
9 [IprHIMIICYNIEPIIO3ULIUY CUIIL. bubarorexallOK
. https://m.edsoo.ru/ff0c3be8
Bropou
3akoHHbIOTOHAIAMATEpPUATIBHOUT
OUKHU
10 Tperun3akonHproTOHA 1M bubnuorexal[OK
aTepUAIBHBIXTOYEK https://m.edsoo.ru/ffOc3be8
3aKkoHBCEMUPHOTOTIAroTeHUs. CHaTsikec
11 TH. IIepBas KOCMUYECKAsICKOPOCTh bubmnorexallOK
https://m.edsoo.ru/ff0c3d00
12 Cunaynpyroctu.3akonl yka.Becre bu6mmorexal [OK
Ja https://m.edsoo.ru/ff0c3el8
Cuna TPEHMUSL. Koappunument
13 TpeHI/IH.CI/IJ'II; conpomsnegj)ﬂ pu BubnuorexallOK
https://m.edsoo.ru/ff0c3f76
JBUKECHUUTEIABKHAKOCTUHIINTa3€
IToctynarensHoE 1
14 BpaniaTelbHOSIBIKCHHE bubnuorexal[OK
abcomoTHOTBEpAOrOTEIa. MOMEHTCHIT https://m.edsoo.ru/ff0c41a6
pl.Ilnevocunsl. Y cioBus
PaBHOBECHSTBEPAOrOTENIA
Nmnynsc MaTrepuanbHON
s TOYKH,CHUCTEMBI MAaTEPUATBHBIX bu6nunorexal[OK
Touek.Mmynbccnibl. 3aKOHCOXpaHEHUS https://m.edsoo.ru/ff0c43d6
umnynbca.PeakTuBHOE IBUKEHUE
PaboTanMOmHOCTHCUITBI.
16 KunernueckassHeprusiMarepruagbHONTOY bu6munorexal[OK
ku. TeopemaoOnM3MeHEHU T https://m.edsoo.ru/ff0c4502
KUHETUYECKOWIHEPTUU
17 [ToTennuanpHaAsIIHEPTUS. bubmmorexal [OK




[TorenuuanbHasIHEPrUAynpyroaepopmu
POBaHHOUWIIPYKHUHBI.

[ToTennuanbHas HEPTUATENABOIN3U
IIOBEPXHOCTU3EMIIH

https://m.edsoo.ru/ffOc461a

18

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

SHEPTHH

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

19

JlaGoparopHasipabora
«HccnenoBannecBI3upabOTHICHITBICU3
MEHEHHEMMEXaHUYECKOMIHEPT HUTEIaH
arnpuMepepacTsIKEHUS

PE3HHOBOT OXKTyTa»

20

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

Bbubauorexal[OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBICTIOJIOKEHUSIMOJICKYJISIPHO-
KHHeTH4ecKoiTeopuu.bpoyHoBckoe
newkenue. uddysus

bubauorexkallOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS
HWB3aUMOJICHCTBHS YaCTUI]
BenecTBa. MoAeTuCTPOCHUATA30B,K
HJIKOCTEN

UTBEPABIXTEI

23

Macca Mmoneky.
KomnuectBoBemecTBa.llocToaHH
asABoraapo

24

TCHJ'IOBOepaBHOBeCI/IC.TCMHepaTypa




neéusmepenue. lllkanaremneparyplle
JIbCUS

Wneansupiiira3ssBMKT.OcHoBHOEypa

bubmuorexal [OK

25 BHeHHUEeMKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHasITEMITepaTypakakMepacpeiH

26 el KWHeTUYEeCKOH bubnuorexal[OK
SHEPrUUJBUKECHUSIMOIIEKYI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akon/lanpToHa. I 'a30BBIC3aKOHBI
JlaGoparopHasipabora

)3 «HMccmenoBaHne3aBUCUMOCTHMEK TY
MapaMeTpaMHUCOCTOSTHUSPA3pe
KEHHOIr oraza»

29 N3omnponecchBUICATBHOMIA3EUUXTP bu6mmorexal [OK
adugecKoenpeIcTaBIeHNE https://m.edsoo.ru/ff0c570e
BayTpeHHAS HEPTUATEPMOINHAMUY
€CKOH CHCTEMBI

30 HcrocooOpleén3MeHeHus. KonrmuecTBoT bu6mmorexal [OK
eIJIOTHI U paborTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHASI3HEPrUsi0AHOATOMHOT OU L
€aJIbHOrO
rasza

31 BuasiTennonepenaun bubmnorerallOK

https://m.edsoo.ru/ff0c5c36
VY nenpHasgTEeNI0EMKOCTEBEIIECTBA.
32 KonndecTtBO TENMmoTs bubmnorexallOK
. https://m.edsoo.ru/ff0c5¢36
npuTerionepenade. A auadaTHbIAIPOLECC
33 [lepBbIii3aKOHTEPMOIUHAMHUKHUH ETOIT bu6mmnorexal[OK

PHUMCHCHUCKU3OIIpOoeCCaM

https://m.edsoo.ru/ff0c5efc




HeoOpaTuMoCThITPOIIECCOBBIPUPOIE.

34 B . bu6munorexal[OK
TOPOM3aKOH
P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKH

35 [MpunuunpencreusiuKIItemnosoiim bubmuorexal [OK
allluHBI https://m.edsoo.ru/ff0c600a

36 HuknKapuouneroKI1/]

37 DKOJIOrHYeCKUEPOOIEMBITETIIIOIHEPTET
WKH

13 Oo6o6marommitypok«Monekynspaashu3 bu6mmorexal[OK
rnKa.OCHOBBITEPMOJAUHAMUKHN https://m.edsoo.ru/ff0c6938
Kontponbnaspaboranoreme

Bbubmuorexkal [OK
39 «MonexymsipHasipuszrka. OCHOBBITEPMO/]
https://m.edsoo.ru/ff0c6a50
WHAMUKH»

40 [Tapoobpa3zoBanuenkonaeHcanus. Mcmap bu6mmorexal [OK
CHUEUKUIIEHHUE https://m.edsoo.ru/ff0c63b6
AOGCOMOTHASIMOTHOCUTENIbHAS

. BbubauorexallOK
41 BIIAYKHOCTHhBO3AyXa.HackimeHHbIiap
https://m.edsoo.ru/ff0c64d8
Teeépnoereno.Kpucrannuueckuena

4 Mop(dHBIC Tea. bubnuorexal[OK
AHU30TPONHUSICBOUCTBKPUCTAILIIOB. https://m.edsoo.ru/ff0c65f0
Kunkue
KpucTajuibl. COBpeMEHHbIeMaTeprabl
[1naBneHuenkpucTaIM3aLms.

43 v Cv6 bubnuorexal[OK

enbHagTeruioTamasiaeHus. Cyonuma
A y H https://m.edsoo.ru/ff0c6708
us

44 VYpaBHeHueTemnoBorodananca bubmorexallOK

https://m.edsoo.ru/ff0c6820




DJeKTpU3ausaTeN. IeKTPUIECKUU3apsIA.

bubnuorexal [OK

45 BaBUIadJIEKTPUUECKUX
A 8 P https://m.edsoo.ru/ffOc6bcc
3aps10B
IIpoBOHUKY, TUAIICKTPUKU
P P Bu6nuorexal[OK
46 UIIOJIYTIPOBOTHUKHN. 3aKOHCOXPAHEHHUS
https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOro3apsiaa
Bsaumozencruesapsa10B.3ak0H
. . bubnuorekal[OK
47 Kynona.ToueunsindnekTpuaecKur3apsii
https://m.edsoo.ru/ffOc6ced
Hanpsyx€HHOCTBIEKTPHIECKOr OII0IIS.
43 [MpuaIIT bubnuorexal[OK
CYHEPIO3UIUUIIECKTPUIECKUXITONEH https://m.edsoo.ru/ff0c6df2
JInanm
HAIpSIKEHHOCTH
PaboracnimaekTpocTaTn4ecKor onods.
bubaunorekal[OK
49 [Totennuan. PasHocThIOTEHIINATIOB
https://m.edsoo.ru/ff0c6f00
[1poBOHUKNN IUBIIEKTPUKUBI
Bbubauorexal[OK
50 JIEKTPOCTATHIECKOMIIOJIE.
https://m.edsoo.ru/ff0c7018
JariekTpruecKasnpoHuLaeMOCTh
. bu6mmorexal [OK
51 OnexrpoeémkocTh. KoHieHcaTop 1
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTBIIIIOCKOTO
bubnuorexal[OK
52 KOH/IeHCaTopa. DHEPrus3apsKeHHOTOKOH
https://m.edsoo.ru/ff0c72c0
JieHcaTopa
53 JlabopaTopHaspabora"3mMepeHnesIeKTp
0€MKOCTHKOHIeHcaTopa"
54 [puHUMT IEHCTBUAMTPUMEHEHUEKOH AEH

CaTOpOB,KOIMUPOBAJIBHOI' O




anmnapara,cTpyriHOrolpuHTEpa. DJIEKTPOC
TaTUYeCcKas3aluTa.
3a3emIIeHuedIeKTPOIprOOpOB

55

DJIEKTPUYECKUI TOK, YCIOBUS
erocyiectsoBaHus. IIOCTOSHHBIMTOK.
Cunaroka. Hanpsixenue.
Conpotusnenue.3akonOmais
y4acTKalEenu

56

[TocnenoBarenbHOE, TapaLICIEHOE, CMETI
aHHOECOeINHEHUE
npoBoaHUKOB.JlabopaTopHaspabora
«M3y4eHnecMemanHOorocoeIMHEHUSPE3H
CTOPOBY»

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

57

PaboTanMOIHOCTHIIEKTPUYECKOT OT
oka.3akon/[xoyns-Jlenna

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

58

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

«M3mepenneld /ICuctounnkarokan
€rOBHYTPEHHET OCOITPOTHBIICHHSD)

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

59

DNEeKTPOHHASIPOBOIUMOCTETBEPABIXMET
aJlIoB.
3aBHCUMOCTbCONPOTHUBICHUAMETAIIOB
oT

TemnepaTypbl. CBEpXIpOBOJIMMOCTh

60

DNEeKTPUYECKUHU TOK B
BakyyMe.CBOHWCTBAdIEKTPOHHBIX
My4YKOB

61

[MonynpoBogHUKH,NXCOOCTBEHHASU
MpUMeCHasi TPOBOIUMOCTb.
CaoucTBap—n-

nepexona. llonynpoBoJHUKOBBIC

bubmmorexkal [OK
https://m.edsoo.ru/ffOc84ae




npuOOpHI

DNEeKTPUUECKUUTOKBPACTBOPAXUP

62 acIlIaBax>JIEKTPOJIUTOB. | bu6muorexal[OK
DIIEKTPOIUTUYECKAA IUCCOLUALIUS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIN3
ONeKTpUYeCKUUTOKBra3ax.

63 CaMoCTOSTeTbHBIN | bubnuorekal[OK
nHecaMocTosTenbHbIpaspsaa. Monnus. I1 https://m.edsoo.ru/ff0c84ae
nasma
DnexkTpudeckue mpudops

64 NYCTPOUCTBANNX : bubnuorexal[OK
npaxktaueckoenpumenenue.lIpas https://m.edsoo.ru/ff0c86fc
NJIATEXHUKU
0€30MacHOCTH

65 O6o6marmuitypox | bubnuorexal[OK
«DNEeKTpOIUHAMHUKA) https://m.edsoo.ru/ff0c88be
KontponsHaspaboTanoreme

66 «Qnekrpocratuka.llocTosTHHBIHI | bubnuorexal[OK
3JIEKTPUYECKUUTOK. TOKUBD https://m.edsoo.ru/ff0c8a8a
a3JIMYHBIXCPEAX»

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

63 PezepBublitypok.O000ma0muiiypoknore | bu6nunorexal[OK
Mam1Oxnacca https://m.edsoo.ru/ff0c8f6c

OBIIEEKOJIMYECTBOYACOBIIOITPOT'PAM 68

ME




11KJIACC

KosnuecTBouacos J1eKTPOHHBbICH(POBBI
Jlj;-)n Temaypoka Beero KonTtpoabusiep| IIpakTnuyeckuep i[::::myll i(l)fpamBaTenbﬂblepecyp
a00ThI a0o0ThI
[TocTosiHHBIE MAarHUTHI U

1 nXB3anMozAcHCcTBHEe. MarHUTHOEIIONE. ! Bbubmuorexal [OK
BekropmaruutHolnH nykuuu. JInauum https://m.edsoo.ru/ff0c9778
MarHUTHOHUUHIYKITUN
MarnuTHOENONEenPOBOAHUKACTO

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

3 JlabopaTtopHas pabora | | bubnuorexal[OK
«I3y4eHHEMAarHUTHOT OITOJISIKATYIIIKU https://m.edsoo.ru/ff0c98fe
CTOKOM»

JlelicTBE MarHuTHOT'O MO
HanpoBoAHUKCTOKOM.CunaAmriepa.

4 JlaGoparopHas pabora | | bubnuorexal[OK
«Hccnenosanue https://m.edsoo.ru/ff0c9acO
JNEeNCTBUANOCTOSIHHOIOMarHuTaHa
paMKyc
TOKOM»

[elicTBEe MarHUTHOTO MOJIS

5 HaJIBIXKYLIyIoCs3apsKeHHyrodacTuiy. C | bu6nunorexal[OK
unalJlopenna.Paboracumis https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnekTpomarHuTHasuHAyKIusA. IlorokBek |
TopaMarHUTHOMMHAyKuuu.DJC




UHAYKIUU.3aKOHAJIEKTPOMarHUTHOMUH
ykuuudapanes

JlaboparopHnasipabora
«HccnenoBanuesiBiaeHus

3JIEKTPOMAar HUTHOMMHAYKLIM K

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

NHIYyKTUBHOCTS.
SBnenunecamonnaykuuu.l/Ccamonnay
KIIUH.
DHEePrusiMarHUTHOT O OJISKATYIIKHC
TOKOM. DJIEKTPOMarHUTHOEIOJIe

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

TexHHYECKuEe yCTpOUCTBa U
HXIIPUMEHEHHE TIOCTOSTHHBIEMAar HUTHI, 3T
€KTPOMArHUTHL,3JIEKTPOIBUTATEID, yCKOP
UTEINDJIEMEHTAPHBIXYaCTHIL,
MHIYKIIMOHHAANE€Yb

10

O6o6maromuii ypok
«MarautHoenosie. JINeKTpOMarHuTHas
VHTYKIUSD)

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

11

KontponsHaspaboTanoreme
«MarnuTHOEmoJeE.
DJeKTpoMar HU THAsTMH Y KIS

Bbubauorexal|OK
https://m.edsoo.ru/ffOcad58

12

CBoOoannie
MeXaHn4ecKuekoneoanus. [ apm
OHHYECKHEKOJIE0aH M.
YpaBHEHUETapMOHUYECKIXKOJIC
OaHwmii.

[IpeBpamieHresHepruu

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

13

JlaGoparopHasipabora
«HccnenoBanne3aBuCUMOCTH
neproja Malblx Kojaebanuil rpysa
HAaHUTUOTVIMHBIHUTUUMACCHITPY3a»




14

KonebarensHbMkoHTYp.CBOOOAHBICITICK
TPOMAarHuTHBIC KOJI e6aH1/15[
BUICATBHOMKOJI€0aTeIbHOMKOHTYpE. AH
AJIOr'UAMEKIYMECXAHNYCCKUMU N

BHCKTPOMaFHI/ITHI)IMI/IKOJIe6aHI/I$IMI/I

bubmuorexal [OK
https://m.edsoo.ru/ff0cb820

15

®opmyina Tomcona.
3aKOHCOXPaHEHUSIDHEPIrUUBU AT
BbHOM

KOJIe0aTeIbHOMKOHTYpE

Bbubmuorexal [OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHneo3aryxarmuxKoae0ann
AX.BBIHYXICHHBIE
MexaHuueckuekonaebanus.Pe3onanc.
BrIHY)XIeHHBIEIIEKTPOMAr HUTHBIEKOII €0
aHus

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

17

[TepemenubiTOK. CHHYCOU TAIBHBIUTIC
PEMEHHBIMTOK. M OIITHOCTHIIEPEMEHHOTO
TOKa. AMITTUTYTHOE
HJEHCTBYIOLIEE3HAUYEHUECHIIBITOKAN
HalpsHKEHUs

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

18

Tpauchopmatop.lIponsBoacTBo,nepeaa
gannorpeOieHne
3JIEKTPUYECKONIHEPTUH

19

YcTpolcTBO 1
MPAaKTUYECKOECTTPUMEHEHUEIEKTPUUECK
Or03BOHKA,r€HEPATOpPANlEPEMEHHOI OTOK
a”

JIMHUIRJIEKTponepeay

bubnuorexal [OK
https://m.edsoo.ru/ffOcc324

20

DKOJNOrnYeCKUEePUCKUTIPH
MIPOU3BOACTBEIIEKTPOIHEPr UK. KynbTyp
auCIOJIb30BaHUS




3JIEKTPOIHEPT UMBIOBCEIHEBHOWKU3H
u

MexaHu4YeCKHe BOJHEI,

ycnousipactipoctpanenus.llepuon.Cxop

bubmuorexal [OK

21
OCTBPACIIPOCTPAHEHUAN JJIMHAB OJIHBL. https://m.edsoo.ru/ff0cca54
[TorepedHbICUTTPOIOTEHBIEBOTHBI
2 3BYK. bu6mmorexal[OK
Cxkopoctb3Byka. I poMkocTh3BYKa. BbIC https://m.edsoo.ru/ff0cccOc
oraroHa.TemOp3ByKa
DNEeKTpOMarHUTHBIEBOTHBI, IXCBOWCTBA
Bbubmuorexal [OK
23 U CKOPOCTb.
https://m.edsoo.ru/ffOccfe0
[Ixana’aeKTpOMarHU THBIXBOIH
[IprHIMIIBIPAAN OCBA3UH
24 TeneBuaeHus. PasButuecpencTac
Bsa3u. Pagmonokanus
)5 Kontponbnaspabora«Konebanusus bu6mmorexal [OK
OJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonrHETHOEPACTPOCTPAHEHUECBE
26 TaBOJIHOPOTHOWCPEE. bubnuorexal[OK
TouedHbIiCTOUHUKCBETA. JIy4 https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHunecBeTa.3aKOHbBI
bubauorexal|OK
27 OTPaKEHUS CBETA.
. https://m.edsoo.ru/ffOcd4e0
[TocTpoeHnenzobpaxeHuUBILIIOC
KOM3epKaje
[Ipenomnenue csera.
)3 [TonnoeBHyTpeHHEeOTpakeHue.l Ipenens bu6munorexal[OK
HBIMYT OJIITOJIHOT OBHYTPEHHET O https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 Jlaboparopnasipabora«3mepenue bubnauorexal [OK




MOKa3aTCJIAIIPCIOMICHUACTCKIIA»

https://m.edsoo.ru/ff0cd67a

30

JInnzsl.ITocTpoennen3oOpaxeHuBI
nH3e.PopMyIaTOHKOMINH3HI.

VBeInyeHneTnH3 bl

bubmuorexal [OK
https://m.edsoo.ru/ffOcddl e

31

JlaGoparopHasipabora
«HccnenoBaHnecBONCTBU
300paKeHUIBINH3AX »

32

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

CBETa»

33

WnuTtepdepenmnusicrera. [udpakmmscrera.

Hudpaxnuonnaspenmérka

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

34

ITonepeunocTecBeToOBBIXBOMH. [ToMsIpr3a
LUsI CBETA

bubaunorexal[OK
https://m.edsoo.ru/ff0cf02e

35

OnTryecknenpuOOpbIMYCTPOHCTBANYCIIO
BUANX0€30M1aCHOT ONPUMEHEHUS

36

['panunpmpumennmocTu
Kjaccuueckoumexanuku.[loctynatel
CHELMAIbHOUTEOPUUOTHOCUTE
HOCTHU

bubauorexallOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTEIIBHOCTD OJHOBPCMCHHOCTHU.
3aM6,I[JI€HI/ICBp€M€HI/II/ICOKan_ICHI/ICI[
JIMHBI

bubnuorexal [OK
https://m.edsoo.ru/ffOcfa4?2

38

3HepFI/I$H/II/IMHy.TIL Ccp SIS TUBUCTCKOMYACT
HIIbI. CBHBBM&CCBICBHCPFI/ICI/IVI/I
UMITYyJIbCOM. BHGPFI/IHHOKOSI

bubmmorexkal [OK
https://m.edsoo.ru/ffOcfc68

39

Kontponbnaspabota«OnrTuka.

bubmmorexkal [OK




OcHOBBICIIEIIUAIBHOUTEOPUU O
THOCHUTEJIbHOCTH

https://m.edsoo.ru/ffOct610

®ortonbl.®opmynallnanka. dueprusiuu

bubmuorexal [OK

40
MITyJabCcpOTOHA https://m.edsoo.ru/ffOcfel6
OTkpsITHE U
41 nuccnenoanuedororpdexra BrbanorexallOK
! https://m.edsoo.ru/ffOcffc4
.OnbiTeA.I'.CToneroBa
3akonbiporodrddexra.YpaBHeHUE DWHIIT
. bubnuorekal[OK
42 enHannsaporodpdexra.
https://m.edsoo.ru/ff0d015e
«Kpacnasrpanumna»npororddexra
HaBnennecBera.OnerTeill.H.
43 JlebeneBa. XMMUYECKOCICHCTBUECBETA BrmmorexallOK
AEBE: 8 https://m.edsoo.ru/ff0d04a6
TexHUUECKHE  YCTPOWCTBA
UIMPAKTUYECKOCTIPUMEHEHHUE:
44
(dorosnemenT,poTomaTInk,
COJIHEUHasi0aTapesi,CBETOIHOT
45 Pemennesagaunoreme«3n1eMEHTHIK Bbubauorexal|OK
BaHTOBOWONTUKI https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa.
bubauorexkallOK
46 OmnsiTeIPe3epdopaanopaccessHuo0-
https://m.edsoo.ru/ff0d091a
YaCTHII.
[lnanerapuasmojgenbaTomMa
bu6 K
47 [Toctynateibopa nosmorexallO
https://m.edsoo.ru/ff0dOafa
N3znyyenue n nmoriomieHue
bubmmorexal [OK
48 (OTOHOBNPUIIEPEXO/I€ATOMACOTHOTOY
https://m.edsoo.ru/ff0dOafa
pOBHA
SHEPTUMHAAPYroi. BUABICIEKTPOB
49 BonnoBbeiecBouCcTBauacTUIl. BOTHBI bubnauorexal[OK




ne bpouna. Kopnyckynspso-
BOJTHOBOMTyanu3M. CIIOHTaHHOEH
BBIHYKJIEHHOCU3ITyUEHUE

https://m.edsoo.ru/ff0dOca8

50

OtkpbITHEpaIM0aKTUBHOCTH. OnIbITHIPE3e
pdopaanoonpeneneHn0OCOCTaBa
PaarOaKTUBHOIOU3ITYYECHHUS

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

51

CaowuctBaanbda-,6era-,ramma-
uznyuenusi. Bausaue
paauoaKTUBHOCTHHAKUBBIE

OpPTaHU3MBI

52

OTtkpbiTHE
npoTtoHanHeuTpoHa.l3oTonsl. Anbda-
pacman.
DIEKTPOHHBIMUIIO3UTPOHHBINOETA-
pacman.l'amma-n3nydyenne

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

53

OHEPrusCBI3UHYKIOHOBBSIPE.
SlnepHble peaknuu.
Anepuspeaxtop.lIpobiemsl, mepcne
KTHBBI,2KOJIOTHYECKUEACTIEK TSI AE PH
on

SHEPreTUKU

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

54

OnemeHTapHble4acTULBL. OTKPBITHEI 03U
TpoHa. MeTobl HaOII0 1eHUs
HperucTpauuuieMenTapabixyactuil. Kp
YIJABIA CTON
«DyH/1aMeHTaIbHbIEB3AaUMOIEHCTBHUS.
EnuncrtBo

¢$u3nyecCKOUKapTUHBIMUPA»

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

55

Bunzsé3qnoroneda.Co3pe3nus,
SIPKUE3BE3 b, TUTAHETHL, UXBUAUMOCIBU

kenue. CoaHeUHascucTeMa




56

Conuue. ConneyHas
akTuBHOCTh. M cTouHnKIHEPrunCon
HIAU3BE3]

57

3BE3 MBI, NX
OCHOBHBIEXapaKTEPUCTUKH.
3BE3IBITIIABHOUTIOCIEIOBATEILHOCT
u. BuyTpenHeectpoeHue 3B€31.
CoBpeMeHHBIENPEICTABICHUIONPOUC
XOXKACHUNU

3BorOMHCOHIIAUu3BES T

58

MineunbllyTs—

Hamal anaktuka.llonoxenue u
nemkenne CoHia

Bl anaktuke.l'amakTukn. YepHbIe
JBIPBIBS ApaXTraIAKTUK

59

Bcenennas.Pa3zoeranueranaktuk. Teopus

bonpmoros3peiBa.
PennkroBoensnyuyenue.
MeraranakTaka

60

Hepemenusienpo0ieMbpIacTpOHOMHUH

61

Kontponrshaspabota«dnemMeHThIa
CTPOHOMUUUACTPODUZUKH

62

O6o6maromuitypok.Ponxsduszunknnac
TPOHOMUU B

9KOHOMHUYECKOH, TEXHOIOTHUECKOMH,
COLINAJILHON
MITUYECKOHChepaxaessTeNnbHOCTH
YeJoBeKa

63

O6o0maromuiiypok.Ponsumectod
MU3UKHUUACTPOHOMUUB
COBpEMEHHONHay4YHONKapTUHEMHPA




64

O6o6maromuitypok.Pois




(uznyecKorTeopuuB(HOPMUPOBAHUUTIPE
JCTaBlIeHU0(U3nIECKOi
KapTHHEMHpA

O6o06maromuii ypox.
MecTodusznueckoiikapTHHBIMUPABOO

65 1
HIEMPS1YCOBPEMEHHBIXECTECTBEHHO-
Hay4YHBIXIPECTaBIECHUIOIPUPOIE
66 PesepBHblitypok.MaruutHoe |
1oJ1e. DJIEKTPOMAarHU THASIMH Ny KLU
PesepBublitypok.OnTuka.OcHOBBICIIET]
67 HAIBHOUTEOPUUOTHOCUTEIBHOCTH 1
P 5 K R/
o €3EpHBINYPOK BaHTOBaﬂ(bH(;HKa ne 1 BuGmorexallOK
e aCTpPOHO actpodu3s
MCHTEL ACTPOTONIH HACTPOQHSHIH https:/m.edsoo.ru/ff0d1784
OBIIEEKOJIMYECTBOYACOBIIOIIPOI'PAM 68

ME




YYEBHO-

METOANYECKOEOBECIIEYEHUEOBPA3OB
ATEJBHOI'OITPOLECCA
OBA3ATEJIBHBIEYUEBHBIEMATEPHUAJIBI/IVIAYYEHUKA

» ®duswmka, 10 xmacc/ Kacesaaos B.A., O0mecTBo ¢
OrpaHUYEeHHOMOTBETCTBEHHOCTHIOGIPOD A»; AKkiinoHnepHoeoOiecTBO« M
371aTEIBCTBO

«IIpocenienue»

» duzuka, 11 ximace/ Kacesgnos B.A., O61iecTBo ¢
OTpaHUYEHHONOTBETCTBEHHOCThIO«/[PO® A»; AktimonepHoeobecTBo«
37aTEIBLCTBO

«HpOCBGHIGHI/IG»

METOAUYECKUEMATEPUAJIBIIJIAYYUTEJIA
[Tporpammakypcaduzukumissl 0—

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

YMK«®Duzuka. 1 Oxnacc.bazoBbiiiypoBeHb»

1. ®usuka. 1 Oxnacc.ba3zoBelitypoBeHb. Y 4eOHUKCAIEKTPOHHBIMIIPH
noxxenueM(aBropB.A.KacbsiHOB).

2. ®uzuka. 1 0kinacc.bazoBeiitypoBenb.MeToanueckoenocodue(aropB.A. K
aCbhsTHOB).

3. ®uzuka.10—11xnaccel. bazoBeii

ypoBeHb. TeTpaapisiiiabopaToOpHbIXpadboT



(aBTOopbIB.A.KacesnoB,B.A.KopoBuHn).

4. ®usznka. 1 0—11xnaccel. basoBslitypoBenb. KoMiuekTre paneinnisa



KOHTpOJbHbIXpaboT(aBTOpB.A.KachsHOB)

5. ®usuka. 10 knace. JlugakTuuyeckue KapTouKu-3aaanus (aBTopsl M.

A.Ymakos,K.M.Vmiakos).

YMK«®u3uka. 1 1 knacc.bazoBeiiiypoBEHb»

1. ®usuka.l 1kinacc.bazoBblilypoBeHb. Y 4eOHUKCANEKTPOHHBIMIIPH
noxxenueM(aBropB.A.KacbsHOB).

2. ®usuka. 1 1kmacc.bazoBwiitypoBernb.MeToanueckoenocobue(arropB.A. K
aChsTHOB).

3. ®usuka.10—11knaccel. ba3oBbiit
ypoBeHb. TeTpanbansiadopaTopHeIXpadboT
(aBToppIB.A.KacesHoB,B.A.KopoBuH).

4. ®uzuka.l0—

1 1xmaccer. bazoBelitypoBeHb. KOMITIEKTTE Tpa e i IIISIKOHTPOILHBIXPAOOT(
aBTopbIB. A.Kacbksnos,.B.Urpsiios).

5. @usuka. 11 knacc. Jlumaktuueckue KapTouKu-3aanus (aBTOpsl M.

A.YmakoB,K.M.VYiakoB).

HUPPOBBIEOBPA3OBATEJBHBIEPECYPCBIMPECYPCBICETUNH
TEPHET

L http://nsportal.ru-
colMalibHasceTbpaboTHUKOBOOpa3zoBanus.2http://markx.narod.ru
/pic/-¢pur3nKaBLIKOIE.

3 http://festival.1september.ru/articles/-(ecTuBanbreiaroruuecKuxuaei



«OTKPBITBILYPOK».



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

cauTaayunTeneiGu3nKUMMXy4eHuKoB. Shttp://www.physics.ru/-
MaTepHalbIIOPU3UKE.

6 www.ege.edu.ru-unpopmarronsiit moptanEld.

7 http://school-collection .edu.ru/-enunaskomnexkuusi LIOPoB
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