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MHNOACHUTEJBHASA 3AIIMCKA

[TporpamMmManopu3nkeHaypoBHEOCHOBHOTOOOIIIET000Pa30BaHUSICOCTaBICHA
Ha OCHOBE TIOJOXKEHWH W  TpeOOBaHMH K  pe3yabTaraM  OCBOEHUS
Ha0a30BOMYpPOBHEOCHOBHOMOOPa30BaTEIbHONIIPOrpaMMBl,lIpeAcTaBIeHHBIXBDT'O
C 00O, a rtakxke ¢ yuéroMm eaepanbHOil pabouell MporpamMmbl BOCIUTAHUS
nKoHuenuuunpenoaaBanus yueOHoronpeamera « Duznkay.

ConeprxaHuenporpaMMbInopu3nKeHanpaBiIeHOHAGOPMUPOBAHNEECTECTBEHH
0-HayYHONTPaMOTHOCTHOOYYAIOIINXCIUOPTaHU3AIMION3YYeHUA(DU3NKNHAACSITENh
HOCTHOMOCHOBE. BriporpaMMenopu3nkey Y ThIBal0TCABO3MOKHOCTHYYEOHOTOTIPE ]

meTtaBpeanuzanuuTpedoBaHniid®I'OCOOOKmIaHUpyEMBbIM JINYHOCTHBIM 151
METaNpeMETHBIM pe3yJbTaTaM OOyuYeHHUs, a TaKKEMEXIPEIMETHbIE CBS3U
€CTEeCTBEHHO-HAYUHbBIX Y4EOHBIX peaMETOB Ha

YPOBHEOCHOBHOT00OIIEr000pa30BaHUsI.

[IporpaMMa 10 (uU3MKE YCTaHABIMBAET paclpeneseHue y4eOHOro
maTepuaiano rojgam oOydeHus (IO Kjaccam), TMpeajaraer MNpUMEPHYIO
[IOCJIEOBATEIbHOCTBU3YUYEHNAST TEM, OCHOBAaHHYK) Ha JIOTMKE  pa3BUTHUSA
MPEAMETHOTO COAEPKAHUS NYUETEBO3PACTHBIXOCOOEHHOCTENO0YYarOIIHNXCS.

[IporpammanodusukepazpadoTaHaclEIbI00Ka3aHUSIMETOIMYECKOUTTOMOIIINY
YUTEIOBCO3IaHUUPAO0UEHIIPOrPaMMBINO YUEOHOMYTIPEAMETY.

Du3uKasBIAETCACUCTEMOOOPA3YIOIIMMIISIECTECTBEHHO-HAY YHBIX Y YEOHBIX
MPEAMETOB,  TOCKOJIbKY  (U3Myeckue  3aKOHbl  JIe)KaT B~ OCHOBE
MPOLIECCOBUSIBICHUIN, M3y4aeMbIXXUMHEM,01010T e, aCTpOHOMUE N (U3UECKOITe
orpa¢ueil,BHOCUTBKIIA/IBECTECTBEHHO-HAY YHYFOKAPTUHYMUPA, IPEJ0CTABISIETHANO
oJieesiCHbIe0Opa3LIbIIPUMEHEHUSTHAyYHOTOMETOAAI03HaHU S, TOECThCIIOCO0anonyye
HUSJOCTOBEPHBIX3HAHUIOMMUPE.

OpgHa w3 TrHaBHBIX 3a7ad  (PU3MYECKOro O00pa3oBaHUsI B CTPYKTYpE
00111er000pa30BaHUSICOCTOUTBHOPMUPOBAHUUECTECTBEHHO-HAYYHOUTPAMOTHOCTH
MUHTEpECaK HayKe yOOydaromnXcs.

N3yuennedusnknHabazoBoOMypOBHEIPEITO0IAraeTOBIIaI€HUECIIE Ty FOIIIMMUK
OMIIETEHTHOCTSAMM,XapPaKTEPU3YOIMMUECTECTBEHHO-HAYYHYFOTPAMOTHOCTb!

e HAay4YHOOOBSICHSTHSBIICHUS,

e OLEHUBATHUIIOHUMATHOCOOCHHOCTUHAYYHOTOUCCIIEIOBAHNUS;

e HUHTEPHPETUPOBATHIAHHBIEUHCIIONB30BAaThHAYYHbBIEJ0KA3aTEIHCTBA
TSl TIOJTYYEHHUSI BBIBOJIOB.

[enuuzy4yeHuns1GU3MKMHAYPOBHEOCHOBHOTO00IIIETO00Pa30BAHUSOIPEICTICHBI
BKonnenmuunpenonasanusyueOHoronpeametra«Pu3nka»BoOpa3oBaTENbHBIXOPraH
u3anusax Poccuiickoii®denepariuu, peain3yomux0CHOBHBIEOOIIE00pa30BaTEIHHBICTI
pOIrpaMMBL yTBEPKACHHOUPELLIEHUEM



Konnerun MunuctepcTBa npocsemienus Poccuiickoit denepanuu (MpOTOKOJI OT
3nexabps2019r.Ne [TK-4BH).
HeaunsyuyeHusipu3uku:

IpUOOpPETEHUENHTEPECAUCTPEMIICHUA00YYAIOIINX CAKHAY YHOMY U3y YEHU IO
PUPOJIBI,PA3BUTUEUXMHTEIUICKTY A IbHBIXUTBOPUYECKUXCITOCOOHOCTEH;
pa3BUTHE  MPEACTABICHUH O  HAYYHOM  METOJE  IO3HAaHUA WU
(OpMHUPOBAHUENCCIIEIOBATEILCKOTOOTHOLIEHUS KOKPY’KaOLUM
SIBIICHUSIM;
(dbopMHpOBaHHEHAYYHOTOMUPOBO33PEHUSIKAKPE3YIbTaTau3yY€HUSIOCHOBCT
poeHusMaTepunu(PyHIaMEHTAIbHBIX 3aKOHOB(PHU3UKH;
(OopMUPOBAHUEIPEICTABICHUMOPOIUPUINKUIISIPA3BUTHSIPYTUXECTECTBE
HHBIXHAYK,TEXHUKU U TEXHOJIOTUH;
Pa3BUTHENPEICTABICHUOBO3MOXKHBIXC(pepaxOy 1y miednpoPpeccCuoHaIbHO
74 JICSITEIbHOCTH, CBSI3aHHOU C (dbusuKoi, MMOArOTOBKA
KJaJIbHEUIIEMyO00yYEeHUIOBITOMHAIIPABICHUH.

JloCTHKEHUEI TUXIIEIEUTTPOTPaMMBITIO(U3UKEHAYPOBHEOCHOBHOT000IIEr000
pa30BaHUSIO0ECIICYNBACTCAPEIICHUEMCIIETY IOIUX3a/1a4

IpUOOpeTEHNE3HAaHUNOIUCKPETHOMCTPOSHUUBEIIECTBA,0MEXaHUYECKUX, T
eTIOBBIX,)JIEKTPUIECKIX,MarHUTHBIXUKBAHTOBBIXABIICHUSX
NpUOOPETECHUE YMEHUM OMUCHIBATh U OOBSICHATH (DU3NUYECKUE SIBICHUSA
CHUCIIOJIb30BaHUEMIIOTY YCHHBIX3HAHU;
OCBOCHHEMETOJOBPEIICHUANPOCTENIINXPACUETHBIX3aJaUCUCIIOIB30BAHUE
M(pHU3UYECKUXMOIENEN, TBOPUECKUXUITPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUN HaAOMI0AAaTh NPUPOAHBIE SBJICHHUS U  BBINOJIHATH
OTIBITHI,JIA00PATOPHBIEPAOOTHIMIKCIIEPUMEHTAIBHBICUCCIIEAOBAHUSICUCTION
b30BAHUEMHU3MEPUTEIBHBIXITPUOOPOB;

ocBoeHHME  MNpuEMOB  paboTel ¢  uwHpoOpMalMel  PU3UYECKOTO
COJIEpKaHUs,BKIItOUasi MH(POpPMAIMI0O O COBPEMEHHBIX JOCTHKEHHSIX
(GU3HUKHY, aHATN3 UKPUTUYECKOEOLICHUBAaHUE UH(OpMAaIUK;

3HAKOMCTBO  co  cdepamu  TpodecCHOHATBLHONM  JIEATEJIbHOCTH,
CBSI3aHHBIMUC(PU3UKON,ICOBPEMEHHBIMUTEXHOIOT USIMU,0CHOBAaHHBIMUHA/T
OCTHKEHUSIX (PU3MUECKOI HAYKU.

Ha wusyuenue ¢usuku (0a30BBIi ypOBeHb) HAa YPOBHE OCHOBHOTO

obmeroodpazoBanust otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 4daca B
Hezen), B Skiacce—68yacoB(2uacaBHenento),B9xnacce—102yaca(3uacaBHenento).

[Ipennaraempiii B mporpamMme 1o (¢u3MKe NepeueHb JadopaTOpHBIX padoT
MOTBITOBHOCUTPEKOMEHAATETbHBINXapaKTeP,y YN TEINbIeIae TBEIOOPIIPOBEICHNUS



71a60paTOPHBIXPAOOTUONBITOBCY YETOMUHANBUAYAJTbHBIXOCOOCHHOCTEHOO Y Yatou
XCsl, CITUCKA DKCIIEPUMEHTAIBHBIX 3aJaHHM, MPEIJaraéMbplXx B PaMKaXOCHOBHOTO
rocy/IapCTBEHHOTO9K3aMeHa 1Mo (PU3UKe.

COJEPKXAHUE OBYYEHUA

7 KIIACC

Paznenl.®@u3nka neépoibBNO3HAHNMOKPYKAKOLIEr0 MUPA.

Puznka—

HayKaonpupoae. ABIeHuApupoibl. PU3NUECKUESBICHUA: MEXaHUYECKHUE, TENIIIOBBIC
,JIEKTPUYECKHNE,MarHUTHBIE,CBETOBBIC,3BYKOBBIC.

®duznueckueBennurnbl. Mizmepennepusnyecknxsennunt. usnueckuenpuodoop
pl.IlorpemnocTen3mepennii. Mexx 1yHapoAHASICUCTEMAE TUHULL.

KakuszukanapyrueectecTBeHHbIEHAYKUU3YYalOTIIPU POy . EcTecTBeHHO-Hay
YHBINMETOIIO3HAHU : HA0JI0/IeHIE,[I0CTAHOBKAHAYYHOTOBOIIPOCA,  BBIABU)KECHUE
TUIOTE3, IKCIIEPUMEHT IO NMPOBEPKE TUIOTE3, 00BICHEHUEHAOII0JaeMOTOSIBIICHUS.
Onucannepu3nyecKuxsiBIEHUHCIIOMOILBIOMOIETIEH.

Jemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, JIIEKTPUYECKUE, MAarHUTHBIE,

CBETOBBICSBIICHUS.

2. OuznyecKkuenpuOOpPHIMIIPOLIE Ty palPIMbIXU3MEPEHUITaHATIOTOBBIMULIU(D
OBBIMIIPUOOPOM.

Jlabopamopnviepabomuluonvimol.

1. OmnpeneneHueeHbIIEICHUAIKAIBIN3MEPUTEIbHOTONIPUOOpa.

2. HM3mepeHuepaccTosHAMN.

3. H3mepenneoObEMaKuIKOCTUUTBEPAOTOTENA.

4. OmnpeneneHuepazMepoOBMaIbIXTEN.

5. HM3mepenuereMneparypplIpUIOMOIIMKAIKOCTHOTOTEPMOMETPANIATUNKA
TEMIIepaTyphbl.

6. IIpoBeneHue wHcCcCleOBaHUS IO MPOBEPKE TMIOTE3bL:  JaJIbHOCTH
noJséTramapika, MyImEeHHOr0 TOPU30HTAIBHO, TeM Ooublie, 4eM OoJblie
BBICOTAITyCKA.

Paznen2.llepBoHayaibHbIECBEICHUSIOCTPOECHMUBEIECTBA.

CrtpoeHneBeniecTBa:aTOMBIMMOJIEKYJIBL, UXPa3Mepbl. OTBIThL, T0Ka3bIBAIOLIUET
UCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrm>keHnevyactuBenecTBa. CBA3bCKOPOCTUIBUKEHUAYACTULICTEMIIEPATY PO
.bpoyHoBckoeasmxenue, 11 dy3ua. BzanmoaeiicTBueyacTUIBEIECTBA: PUTKEHN
€ MOTTAJIKMBaHUE.

ArperatHble COCTOSIHHS BEIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U
TBEPABIX (KPUCTAINTNYECKHX )TN B3anMOCBA3bMEK Iy CBOMCTBAMUBEILIECTBBPA3HBIX
arperaTHbIX  COCTOSIHMSAX M MX  aTOMHO-MOJIEKYJISIDHBIM ~ CTPOEHUEM.



OcobeHHOCTHArPETaTHBIX COCTOSTHHM BO/IBI.

Hemoncmpayuu.

1. HaGmonenuneOpoyHnoBckoroapmxenus. Habmonenueauddysuu.

2. HaOmronenue SIBIICHUI, OOBICHSIOIINXCS MPUTSHKEHUEM
WITMOTTAIKMBAaHUEMYACTHUI] BEIIECTBA.

Jlabopamopnviepabomuluonvimol.

1. OueHka JuaMeTpa aroMa METOJOM psAoB  (C
ucroiab3oBaHueMdororpaduii).

2. OnbITBINOHAOIIOICHUIOTETIIOBOTOPACIIIMPEHUSTA30B.

3. OnbITHINOOOHAPYKEHUIOIEUCTBUSICHIIMOJIEKYISIPHOTOTIPUTSKEHU .

Pa3nen3./IBu:KeHUEUB3aUMOAeHCTBHETE.

MexaHI/I‘-ICCKOCI[BPDKeHI/IG.PaBHOMepHOGI/IHCpaBHOMCpHOGILBI/DKGHI/IG.CKOpOCT

b. CpC,Z[HHH CKOpOCTb IIpU  HCPABHOMCPHOM  JIBHKCHHH. Pacuér
NBPCMCHHUABUIKCHUSI.

SIBnennennepun.3akOHUHEPLIMH. B3anMO1eHCTBUETENKAKITPUIMHAN3MEHEHH
AckopocTuaBmkeHuATeN. MaccakakmepanaeptHocturena. [ InortHocteBemecTsa.Cs

513BHJ'IOTHOCTI/ICKOJ'II/I‘-IGCTBOMMOJIGKYJIBGIII/IHI/IHGO6T>éMaBeHIGCTBa.

Cuna Kak XapakTepHCTHKa B3auMmonaeucTBuss Ten. Cuia ynpyroctda u
3akoHl 'yka. M3MepeHne Cuiibl ¢ MOMOIIBIO JUHAMOMETpa. fIBJIEHHE TATOTEHHS U
cunarspkecTd. Cwila TSDKECTM Ha JpyTrux IutaHeTtax. Bec Ttenma. HeBecomocTs.
CrioxeHnecw1, HalpaBJIEHHBIX 110 OJHOM npsiMoi. PaBHoaencTByromas cwit. Cuna

TpeHus. TpeHUeCKOIbKEHUAUTPEHUE TTOKOS. TpeHUEeBIPUPOIEUTEXHUKE.
Jemoncmpayuu.
Hab6nronennemexaHnueckoroABMKeHUSTENA.
N3MepeHneckopoCTUIPSIMOIMHENHOTO/IBHXKEHUSI.
Hab6nronenues BeHussuHEepIUU.

CpaBHEHMEMACCIIOB3aUMOCHCTBUIOTE.

1
2
3
4. HabmoneHnen3mMeHeHuACKOPOCTUIIPUB3aUMOCHCTBUUTEN.
5
6. Cl0>XEHUECHIT, HAIIPABIICHHBIXITOOJHOUIIPSIMOM.

Jlabopamopnviepabomuluonvimol.

1. OmnpeneneHneCKOPOCTUPABHOMEPHOTOIBHKEHUS (IIAPUKABKUIKOCTH, MO/

SIMDIIEKTPUIECKOTOABTOMOOWIISN TaK J1ajiee).

2. OnpeneneHnecpeHENCKOPOCTUCKOIBKEHUAOPY CKaMIMILIAPUKATIOHAKIIOH

HOUILIOCKOCTH.
OnpeneneHnermIoTHOCTUTBEPIOTOTENA.

4. OTBITHI,AEMOHCTPUPYIOIINE3aBUCUMOCThPACTDKCHUS(1epopMaIium ) pyK

HHBIOTHpHHO)KeHHOﬁ CHIIBI.

5. OHBITI)I,I[GMOHCTpI/Ip}IIOIHI/IGSaBI/ICI/IMOCTBCI/IJ'II)ITpeHHSICKOHB)KGHHHOTBGC&T

eJ1au XapaKTepacOoNPUKACAIOIINXCATIOBEPXHOCTEM.
Paznend./aBjieHUEeTBEPABIXTE,KUIKOCTEHUTA30B.



JaBnenue. CrocoObl yMEHBIIEHHMS W YBENWYEeHUs JAaBieHus. JlaBieHue
ra3a.3aBUCHMOCThAaBICHUATa3a0TOOBEMA, TemmiepaTyphl.llepenauanaBieHUITBEP T
BIMUTENIAMHU, KU IKOCTIMUunra3amu.3akonl lackas. [ TneBMaTnueckremManmuel. 3aBu
CUMOCTBAABICHUSHKUIKOCTHOTIIIYOMHBL [ mapocTaTnueckuiinapamsokc. Coodmiarony
uecsacocyapl.l npaBInuecKueMeXaHU3MBbl.

Atmocdepa3emmmnarmocepHoeapieHue.  [puurnHbICY 111€CTBOBAHUSIBO3TYIII
HoioOonouku3emun. OnbitToppuyenu. U3mepennearmochepHorogaBicHusl.
3aBUCHUMOCTh ~ aTMOC(EPHOTO  JIaBJICHUS  OT  BBICOTHI  HAJ  YPOBHEM
Mopst. [ Ipubopsiisiuamepenus artMocpepHOTroaBICHHUS.

JelictBue KMAKOCTM M rasa Ha IOTPYKEHHOE B HUX  TEIO.
Brrrankuaromas(apxumenona)cuia.3akonApxumena.l lnasanueren. Bo3gyxonnas
aHue.

Hemoncmpauuu.
3aBUCHUMOCTBAABICHUATA3a0TTEMIIEPATYPBI.
[TepenauanaBIeHUSHKUAKOCTHIOUTA30M.

Coo0miaromuecsicocy/ibl.

I'mapaBnnueckuiinpecc.
[IposiBnenuneaeiicTBUsiaTMOCHEPHOT01aBICHUS.
3aBUCHMOCTBBBITAIKUBAIOIIEHCHIIBIOTOObEMATIOTPY)KEHHOHYACTUTEIAN
MJIOTHOCTHKUAKOCTH.
PaBeHCTBOBBITATKMBAIOIIECHCUIBIBECY BBITECHEHHOM KU IKOCTH.
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8. Y CIIOBHEIUIaBAaHUSTEN: INIABAHUECUIIUIIOTPYKEHUETEIB3aBUCUMOCTUOTCOOT
HOLIEHHUS TNIOTHOCTEUTENAN KUIKOCTH.

Jlabopamopnviepabomuluonvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAC OT 00bEMa MOTrpyKEHHOU
BXKUJIKOCTHYACTH TEJIA.

2. OnpeneneHNEeBbITATKUBAIOICHCUIIBL, IEHCTBYOIEHHATEIIO, TOTPYKEHHOEB
KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTM BBITAIKUBAOLIEH CHWIIbI, JIECUCTBYIOLIECH HA
TEJIOBKUJIKOCTH, OT MaCChI TEJA.

4. OIBITHL, IEMOHCTPUPYIOIIHE3aBUCUMOCTbBBITAIKUBAIOLIIE M CUJIIBL, IEUCTBY
IOIIEHHATETIOBKHUIKOCTH,0TOOHEMATIOTPY)KEHHOWBKUIKOCTHYACTH  TeJIan
OTIJIOTHOCTHKHUJIKOCTH.

5. KoHcTpynpoBaHueapeoMeTpauInKOHCTPYUPOBAHUEIOAKUUOIIPEAETIEHNEE
€ rpy30N0AbEMHOCTH.

Pa3nenS.Pa6oTauMomHOCTh. JHEPrusi.

MexannueckasipadoTa.MoIHOCTb.

[IpocTeieMexaHU3MBI: pblyar,0JI0K, HAaKJIOHHAsATIIIOCKOCTh. [ [paBuiopaBHOBeCH

spbryara.lIpumeHeHnenpaBuIapaBHOBECUS PhIUArak0JIOKY.



«3onotoenpasuionMexanuku. KI1InpocteixmexannzmoB.I [pocTeieMexaHn3Mbl
BOBITYH TEXHUKE.

MexaHH‘IGCKa}IBHepFI/IH.KI/IHeTI/I‘ICCK&HHHOTCHHH&HBH&HC—)HGPFHH.HpeBpaHIGH

M€  OJHOr0O  BHJA  MEXaHWYECKOM  JHEprud B JPYIOM. 3aKkoH
COXPaHEHHSIPHEPTUUBMEXAHUKE.
Hemoncmpauuu.

1.1TpuMepbInpOoCTHIXMEXAaHU3MOB.

Jlabopamopnviepabomuluonvimol.

1. OnpeneneHnepadOoTHICUIBITPEHUATTPUPABHOMEPHOMABUKEHUUTENATIO
TOPU30HTAIbHONIIOBEPXHOCTH.

2. HccnenoBaHueycnoBupaBHOBECUAPBIYAra.
N3mepenneKII/IHaK TOHHOMIIIOCKOCTH.

4. H3y4eHHne3aKOHACOXPaHCHUSIMEXAHUUECKOMIHEPTHH.

8 KJIACC

Pa3nen6.TenoBbiesiBJIeHN .

OCHOBHBIETIONIOKEHUSIMOJIEKY JISIPHO-
-KMHETUYECKOUTEOPUUCTPOEHUSIBEIIECTBA. Maccanpa3zmepblaTOMOBUMOIEKYJT. OTIbI
TBI,ITIOATBEPKAAIOIINEOCHOBHBICTIONOKEHUS MOJIEKYJISIPHO-KUHETUYECKONTEOPHUH.

MoaenuTBEépa0ro, KuAKOrourazoo0pasHorococtTossuuiipeniectsa. Kpucramma
eckue u amopdupie Tenma. OOBSICHEHHWE CBOWMCTB Tra3oB, IKHIKOCTEH
UTBEPABIXTETHAOCHOBEMOI0KEHUMMOIEKYIIIPHO-
-KHHeTH4YeCcKornTeopun. CMauynBaHMEN KAWL pHBIEABIIEHUS. T erToBOepaciupeHu
€M C)KaTue.

Temnepatypa.CBI3bTEMIIEPATYPHICOCKOPOCTHIOTEINIOBOT OJIBUYKEHUSTYACTHIL.
Baytpennssaneprus.CriocoObIn3MeHSHUSIBHY TPEHHEHIHEPT U  TeTIONepeadanco
BeplIeHnepadoThl. BuabITenionepenaun: TemIONpPOBOIHOCTh, KOHBEKITUS, U3y YEHU
e.

KomnuecTBo TemnoThl. YjenbpHas TEIIOEMKOCTh BellecTBa. 1emIiooOMeH
UTEIJIOBOSpaBHOBECHE. Y paBHCHHETEIIIOBOrooananca. [ lmaBieHnenoTBepACBaHUEK
pPUCTAIUTMYCCKUXBEIICCTB. Y IenbHasTerioTamasiaeHus. [ lapoodpa3zoBaHUEHKOHIE
Hcauus. Mcnapenue. Kunenue. Y nenpHasterioTanapooOpa3oBaHus. 3aBUCUMOCTHTE
MITepATYPBIKUIICHUSOTATMOC(HEPHOT01aBICHUSI.

BrnaxnocTeBO31YXA.

DHEPrusATOILUINBA. Y 1eJIbHAATEIIIOTACTOPAHUS.

[TpunuunsipadoTeiTeruioBbix aBurateneKI rernmoBoroapurarens.
TeroBble IBUTaTEIIMU3 AN TAOKPYKAKOIIEUCPEABL.

3aKOHCOXpaHEHUSUIIPEBPAIIEHUAIHEPTUUBTEIIOBBIXITPOIIECCAX.

Hemoncmpayuu.
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Habnronenne6poyHOBCKOTOABUKEHUSI.

Ha6monenuneand dysum.

Hao0umro ieHness BIeHIiCMadn BaH U KAITAJUTIPHBIX IBJICHHH.

HaOro1eHue TeII0BOTOpacInPEHUSTE.
M3MeHeHneaBICHUATa3aIPUU3MEHEHUMO0bEManHAT PEBAHUUMITHOXJTAKT
CHUH.

[TpaBmiran3MepeHUsATEMIICPATYPBI.

Bunpiternonepenayn.

OXJIaKICHUCTTPUCOBEPIIICHUUPAOOTHI.
HarpeBanuenprcoBepIiieHuUPad0THIBHEITHUMUACHIIAMH.

. CpaBHEHHMETETUIOEMKOCTENPA3INYHBIXBEILIECTB.

. Habmonenuexunenus.

. HabnrogenuenoctossHCTBaTEMIEPATY PHITPUILIABICHHH.
13.

Mo aenuTenIoBhIXABUTaTEICH.

Jlabopamopnviepabomuluonvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEITOOOHAPYKEHUIOACHCTBUSCUIMOJICKYISIPHOT OITPUTS>KECHHUSL.
OnBITHINMOBBIPANIMBAHUIOKPHUCTAIIOBIIOBAPEHHOMCOIMUIIHCAXapa.
OnbITEIIOHAOJIIOACHUIOTETIIOBOTOPACIITUPEHUSATA30B, ) KU IKOCTEHUTBEP b
XTelL.

OmnpenenenreaBIeHUSBO31yXaBOATOHEIITPHUIIA.
OnBITHL,AEMOHCTPUPYIOIINE3aBUCUMOCTBIABIICHUSIBO31yXa0Ter000bEMan
HarpeBaHusl WINOXJIAXKICHUS.
[TpoBepkarumoTe3bUIMHEHHON3aBUCHUMOCTHITHHBICTOJIONKAKUTKOCTHBTE
PMOMETPUUECKOUTPYOKE OTTEMIEpaTyphI.

HaOmronenne wu3MeHEHHSI BHYTPEHHEH OSHEpPrud Teja B
pe3yibpTarererionepeayui padoThl BHEIIHUX CHJL.
HccnenoBanuesBICHUATEINIOOOMEHATPUCMEIIIMBAHUMX OJI0THOMUTOPSTUEi
BO/JIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, TOJIYYEHHOTO  BOJOWU
MPUTEMI000MEHECHATPETHIM METATTMYECKUMIIMIIMHIPOM.
OnpenenenneyaenbHONTENIOEMKOCTUBEIIECTBRA.
HccnenoBanuenpoueccancrnapeHusl.
OnpeneneHneoTHOCUTETLHONBIAKHOCTUBO3TyXA.
OnpenenenueyaenbHONTENIOTHIILIABICHUSIIBA.

Pazgen7.JiiekTprUecKHEeUMATHUTHbIESIBJICHUS.
DnekrpuzanusaTen./[Baponasnekrpuyeckux3apsaaoB.Bzaumonerictuesapsixe

HHbIXTeN.3ak0HKynoHa(3aBUCUMOCTbCHIIBIB3aUMOIEHCTBUS3aPSKEHHBIX
TEJOTBEINYUHBI 3aPsAI0BUPACCTOSIHUS MEKTyTEIaMu ).



Onekrpudeckoenone. Hanpssk€HHocThanekTpuueckoronois. I Ipuniuncynepn
O3ULUUANIEKTPUUECKHUX MOJI€H (HAKa4ueCTBEHHOMYPOBHE).

Hocutenmu 3nekTpuyecKHX  3apsiioB.  DJIEMEHTApHBIA  DIIEKTPUYECKHI
3apsa.CtpoeHuearoma. [ [poBOJHUKMUANAIEKTPUKHU. 3AKOHCOXPAHEHUSARIIEKTPUYECK
Oro 3apsja.

DNEKTPUYECKUUTOK. Y CIOBHUACYIIECTBOBAHUAIEKTPUUECKOr0TOKa. FIcTOUHMK
UIIOCTOSIHHOTOTOKA. [{eCTBUSIEKTPUYECKOTOTOKA(TEIII0BOE, XUMUYECKOE,MaTHUT
HOE).DJIEKTPUUECKHUIN TOKBKHUIKOCTSIX Ura3ax.

DnekTpuueckasenb. CunaToka. JIeKTpuuecKoeHanpskeHue. ConpoTuBIICHHE
IIPOBOJHUKA. VY nenpHOE CONPOTHBIICHUE BEILIECTBA. 3akoH
Omasyuactkanenu.llocneaoBarenbHOEUIapAIIEIBHOECOEUHEHUETTPOBOJHUKO
B.

PaboTanMoIHOCThANEKTPHUUECKOTOTOKA. 3aKOH [0y si—
Jlenna.OnexkTpuyeckue Uenu U MOTPEOUTENN 3JIEKTPUUECKOW SHEPIHMH B OBITY.
Kopotkoesambikanue.

[TocTostHHBIEMarHuThl. B3anMo e CTBUENOCTOSIHHBIXMATHUTOB. MarautTHoe
none. MarautHoe Tone 3eMiM M €ro  3HAaY€HUWe I JKW3HU  Ha
3emute.OnbITOpcTeaa. MarHu THOENOJIEIEKTPUIECKOroToKa.  [puMeHeHr e IeKTpo
MAarHUTOB B TEXHUKE. [[eliCTBHE MArHUTHOTO TOJS HAa TMPOBOJHHUK C
TOKOM. DJIEKTPOABUTATENBIIOCTOSTHHOTOTOKA. FICIIONIB30BaHNENIEKTPOABUTATEIEHBT
€XHUYECKHUX YCTPOMCTBAX MHA TPAHCIIOPTE.

Onbeitel  @apazess. SfIBiaeHue SIEKTPOMArHUTHOM MHAYKuuu. I[IpaBuio
Jlenna.Onexrporenepatop.CrocoObIONyYeHUSIIICKTPUUECKOUIHEPTUH. DIIEKTPOC
TaHIIMMHABO300HOBIIIEMBIXUCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aALUATE].
JIBapoaasneKTpUYECKUX3apsaJ0BUB3aNMOICHCTBUE3APSIKEHHBIXTEIL.
Y cTpOCTBOUIEMCTBUEIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAIUHAYKIIUS.
3aKOHCOXPAHEHUSDIEKTPUUECKUX3APAJIOB.
[IpOBOIHUKUUANAIIEKTPUKH.
MoennpoBaHUECUITOBBIXJIMHUNAIIEKTPUUECKOT OITOJIA.
M CTOYHNKUTIOCTOSIHHOTOTOKA.
JIeHCTBUSDIEKTPUUECKOTOTOKA.

. DNEeKTPUYECKUNTOKBKHUIKOCTH.

. I"'azoBbIipasps.

. I3MepeHnecunsITokaaMmnepMeTpoM.

. I3MepeHnesneKTpuaeCcKOroOHanpsiKEHUSABOJIBTMETPOM.

. Peocratnmara3smHCcOnpOTUBICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3anmoielicTBUEIIOCTOSIHHBIXMArHUTOB.
MoiennpoBaHNEHEBO3MOXKHOCTUPA3ICIICHUATIONFOCOBMArHUTA.
MopaenupoBaHUEMAarHUTHBIXITOJIEHITOCTOSTHHBIXMArHUTOB.
OnsITOpcrena.

MarauTHOENOJIETOKA. DJIIEKTPOMATrHUT.

JIeliCTBHEMarHUTHOT OTIOJITHAITPOBOTHUKCTOKOM.
DJIEKTPOJIBUTATENBIIOCTOSIHHOTOTOKA.
HccnenoBaHnessBICHUSICKTPOMATHUTHOMUH Y KIIUH.
Onbitei®apanes.

3aBUCMMOCTh HAIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBHUU
E€rOBO3HUKHOBEHUS.

DIIEKTPOre€HEePATOPIIOCTOSTHHOTOTOKA.

Jlabopamopnviepabomuiuonvimel.

1.

o U~ Ww

10.
11.

12.

13.

14.

15.

16.

OnpITel TO HAOMIOACHUIO JICKTPU3AIMM TeNl WHAYKIUEH U
MPUCONIPUKOCHOBEHUH.

HUccnenoBanne NEUCTBUS JJEKTPUYECKOTO MOJISI HA IPOBOJHUKH
UIUDJICKTPUKH.
COopkaunpoBepkapadOThIIIEKTPUIECKONIIENTUIIOCTOSHHOTOTOKA.
N3mepenrenperyimpoBaHUECUIIBITOKA.
W3mepenuenperyampoBaHueHAIPsKEHUS.

HccnenoBanve  3aBUCMMOCTHUCWIIBITOKA,  MAYLIETOYEPE3  PE3UCTOD,
OTCONPOTHUBIICHUSPEZUCTOPA UHATIPSKEHUSHA PE3UCTOPE.

OMnbITHL, AEMOHCTPUPYIOLINE3aBUCUMOCTbIIEKTPUUECKOTOCOITPOTUBICHUS
MPOBOIHUKAOTErOJITTMHBL, IO UITONIEPEYHOTOCEUEHUSI M MaTepHaIa.
[IpoBepkanpaBuiacioKeHUIHATPSHKEHUIMIPUITOCTIEI0BATEIIbHOMCOEAHE
HUUIBYXPE3UCTOPOB.
[TpoBepkamnpaBmIaUIACUIIBITOKATIPUITAPAIIICIIBHOMCOETUHEHUUPE3UCTOPO
B.

OmnpeneneHnepadboThIIEKTPUYECKOTOTOKA, Ty IIIErO4epE3pE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIJIEIAEMOMN
Hape3ucTope.
HccnenoBanne3aBUCUMOCTUCUIIBITOKA, Uy IIETOUEPE3TAMITOUKY,0THAIIPS
KCHUSHAHEW.

OnpenenenneKII/narpesarens.
HccnenoBaHneMarHuTHOTOB3auMO 1€ CTBUSATIOCTOSHHBIXMarHUTOB.
W3yyeHne MarHUTHOTO TOJIA TIOCTOSIHHBIX ~ MAarHUTOB  IPHU
UX00beTMHEHUNNPA3ICTICHHH.
WccnenoBanneneicTBUAAIEKTPUUECKOTOTOKAHAMATHUTHY FOCTPEIKY .



17. ONBITHL, AEMOHCTPUPY O E3aBUCUMOCThCUIIBIB3AUMOICCTBUSIKATY LIKKC
TOKOMUMAarHUTa0TCUIIBITOKANHAIPABICHUS TOKABKATYIIIKE.

18. I3y4eHneneiCTBUSIMATHUTHOTO MOJISTHAIPOBOTHUKCTOKOM.

19. KoHcTpynpoBaHuenu3ydeHnepadboThIAIEKTPOABUTATETIS.

20. I3mepenueKII/IpnekTpoaBUraTeiIbHONYCTaHOBKH.

21. ONBITBHIIONUCCIIETOBAHUIOSIBICHUAIIEKTPOMAr HUITHOMMH Y KIIUH: UCCIIEA0B
aHMEU3MECHECHUN3HAYCHUSMHAIIPABJICHUSMH Iy KIIAOHHOT OTOKA.

9 KVIACC

Pa3nen8.MexannyeckuesiBJICHUS.

MexannueckoeaBuxenne. MarepuanbHasTouka.Cucremaorcu€ra. OTHOCUTEN
BHOCTBbMEXAHUYECKOTOIBMKEHHUSI. PABHOMEPHOETIPMOIIMHEMHOE IBUKEHUE.
HepaBromepHoe IPSMOJIMHENHOE JIBUKCHHUE. Cpenusis 51
MTHOBEHHASICKOPOCTHTEIAIIPUHEPABHOMEPHOM JIBUKEHHU.

Y ckopenue.PaBHOyckopeHHOETIpsIMOTMHEHOe ABMKeHHE. CBOOOTHOETIaIEHU
e.OnbITell anunes.

PaBHOMepHOEABIKEHNENOOKpY ) KHOCTH. [leprnoguuacroTaoOpamieHus.
JInHeHasIMyTIOBasCKOPOCTU. LIEHTPOCTPEMUTENBHOEY CKOPEHUE.

[IepBoiiizakonHbroTOHA. BropoisakonHerotona. TpernitzakonHeroToHA.
[IpuHUIMTICYIEPITO3ULIUUCHIT.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJIa TPEHUSI CKOJIbKEHHS,
CUJIATPEHUSATIOKOS, IPYTUE BUJIbI TPCHHUSL.

CUnaTsKeCcTUN3aKOHBCEMUPHOTOTITOTEHUS. Y CKOPEHUECBOOOJHOTONIaICHUSI.
JBmxenunernnaneTBokpyrComnuua.llepBaskocmuueckasickopocts. HeBecomocThurie
pEerpysKH.

PaBHOBecue  maTepuanbHOl  TOYKH.  AOCOMIOTHO  TBEPAOE  TeEJO.
PaBHOBecueTBEpHOTrOTENAC3AKPEIIIEHHONOChIOBpaieHns.. MoMeHTCHIIbL. LIeHTp TsK
ECTH.

Nmnynec  Tenma. M3meHenwe  ummynbca. MMmynsec  cuiibl.  3aKkoH
COXpaHEHUSMMITYJIbCa.PEaKTUBHOE IBUYKEHUE.

MexanuueckasipadoTanMonIHOCTh. Pab0TacuATIKECTH,yIPYTOCTH, TPEHUS.
CBsi3b  sHepruum W paboThl. [loTeHIManbHas 3HeEprusi Teja, MOJHATOTO
HAAMOBEPXHOCThIO  3eMiid. [loTeHumManbHass JHEpPrusi CKAToOM  IPYKUHBL
Kunernueckassueprusi. Teopema 0 KMHETHYECKOW SHEPIUU. 3aKOH COXPaHEHUS
MEXaHUYECKOMIHEPTUU.

Hemoncmpayuu.

1. HaGnroneHuemexaHM4eCcKOroABUKEHUATETA0THOCUTEIbHOPA3HBIXTEIOTCY

éra.



2. CpaBHEHUENYTEUUTPACKTOPUNIBIKEHUSIOAHOTOUTOIOKETETA0THOCUTETID

HO Pa3HBIXTEJIOTCUYETA.

N3MepeHneckopoCTUNY CKOPEHUATIPSMOJINHEUHOT OIBUKECHHSL.

HccenenoBaHnenpu3HaKOBPAaBHOYCKOPEHHOTIO/IBHKECHHS.

Habuto1eHne ABMKEHUATENa00KPYKHOCTH.

HabmonenneMexaHn4eCKuXIBICHUN, TPOUCXOASIIUXBCUCTEMEOTCUETA

«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM
JBUKCHUNOTHOCUTENIBHO KaOMHETa (PU3UKH.

3aBUCHMOCTBY CKOPEHUATEIA0TMACCHITENIANIECTBY FOILETHAHETOCHIIBI.

HabitoieHnepaBeHCcTBACUIIIIPUB3aUMOICHCTBUUTEIL.

o u bk~ w

N3MeHeHuneBecarenanpunyCKOpEeHHOMABUKEHNH.

10. [lepenavanmnynbcanpuB3auMOAEHCTBUUTEL.

11. [IpeoOpazoBaHHUSIHEPTUUTTPUB3AUMOIECHCTBUNATET.

12. CoxpaHEeHUEUMITYJIbCAIPUHEYIPYTOMB3aUMOAEHCTBUH.

13. CoxpaHEeHUEUMITYIbCAPUAOCOTIOTHOYIPYTOMB3aUMOACHCTBUH.

14. Habmo1eHuepeak THBHOT OJIBUKEHHUSL.

15. CoxpaHeHUEMEXAHNYECKOMIHEPTUMIIPUCBOOOAHOMITA/ICHUH.

16. CoxpaHEeHHE MEXaHNYECKOW SHEPTUH NPU JIBUKEHUU TEJIA N0
JNEHCTBUEMIIPYKUHBI.

Jlabopamopnviepabomuluonvimol.

1. KoncrpympoBanume  Tpakta I pasroHAa WU JAJIBHEHIIETO
PaBHOMEPHOTOABMKEHUSIIIAPUKANIIN TEJIEKKH.

2. OmnpeneneHnecpeHENCKOPOCTUCKOIBbKEHUAOPY CKaUINIBUKEHUSIIIApUKA
ITIOHAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHneyCKOpEHUATENANPUPABHOYCKOPEHHOM IBUKEHUUIIOHAKIOHH
OMIUIOCKOCTH.

4. HccenenoBaHne3aBUCUMOCTUITY THOTBPEMEHUIIPUPABHOY CKOPEHHOMIBHKE
HUHMOE3HAYaIbHON CKOPOCTH.

5. IIpoBepkarumnoresbl:eCIUNPUPaBHOYCKOPEHHOMIBHKEHUNOE3HAYATbHONC
KOPOCTHUITY TUOTHOCATCAKAKPSIAHEYETHBIX UM CEI, TOCOOTBETCTBY FOLIIUEITPOM
€KY TKUBPEMEHUOIMHAKOBBI.

6. HccienoBaHne3aBUCUMOCTHCHIIBITPEHUSCKOIBbKEHUSIOTCUIIBIHOPMAIBHOT
O JTaBJICHUS.

OmnpenenenrnekodHPUITUEHTATPEHUSICKOTHKCHHUS.
OnpeneneHnexECTKOCTUIIPY KUHBI.
OmnpenenennepaOoTHICUIIBITPEHUATIPUPABHOMEPHOMABI)KEHUNUTEIATIO
TOPU30HTAJILHONIIOBEPXHOCTH.



10. OnpeneneHnepadboThICUIBIYIPYTOCTUIIPUTIONBEMETPY3aCUCTIONIB30BAHUEM
HETOIBMYKHOTOH TMOJIBMKHOT00JIOKOB.

11. I3y4yeHune3aKOHACOXPAaHECHHUIDHEPTUH.

Pa3znen9.MexaHn4yecKHEeK0JIe€0AaHUANBOJIHBI.

KonebarenpHoe nBuxkeHue. (OCHOBHBIE XapaKTEPUCTUKH  KOJICOAHMI:
[IEpUOJ,4aCTOTa, AaMIUIMTyJa. MaremMaTU4ecKui U IPYKUHHBIM MAasTHHKHU.
[IpeBpatieHrueIHEPTUUTIPH KOJIEOATEIHHOMIBHUKEHUH.

3aryxaronuekosiebanus. BernyxneHnasiekoneoanus. Pezonanc. Mexannueckue
BOJIHBI. CBOMCTBaMeXaHUUEeCKUXBOJH. [ [po10SIbHBIEUTIONIEPEYHBIEBOIHBIL. J[JTMHABOI
HBIUCKOPOCThEEPACITPOCTPaHEHUA. MEXaHNUECKUEBOIHBI BTBEPAOM
TeJie,CEHCMUYECKHUE BOJIHEI.

3Byk. I'poMKocTh 3Byka M BbIcOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk
UYJIbTPa3BYK.

Jlemoncmpayuu.

1. Habmroaenunekosie0aHMMTENNO e CTBUEMCHIIBITSYKECTUHCHIIBIYIIPYTOCTH

Hab6nronenuekoneO0anuiirpy3aHaHUTHMHAIIPY )KUHE.
Hab1t01eHueBbIHY XK I€HHBIXKOJICOAaHU M PE30HAHCA.
PacrnipocTpaneHnenpo0abHbIXUIIONEPEUHBIXBOIH(HAMOIEIH).
Habmro1enne3aBuCUMOCTHBBICOTHI3BYKAOTYACTOTHI.
AKYCTHYECKMIPE3OHAHC.

I L

Jlabopamopnviepabomuluonvimeol.
1. OmpenenieHre YacTOThl W Tepuojaa KoyieOaHui
MaTeMaTU4eCKOrOMAasiTHUKA.
2. OmnpeneneHnedacTOTHUIEPUOAaAK0Ie0aHUNUTIPYKMHHOTOMAsI THUKA.
3. HccnenoBanne3aBUCUMOCTHIIEPUOAAKOICO0AHUNTIONBEIIICHHOTOKHUTUTPY3
AOTIJINHBI HUTH.
4. VccrnemoBaHne3aBUCUMOCTUIIEPHOIAKOTICOaHUMTTPYKUHHOTOMAs THUKAOT
Macchl rpy3a.
5. IIpoBepkaHe3aBUCUMOCTHUIIEPUOAAKOICOaHUNUTPY3a,T0ABEIIIEHHOTOKHUTH,
OTMacchIrpy3a.
6. ONBITBI, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpPHOJIA
KOJICOAHUNTIPYKUHHOTO MasiTHUKA0TMACCHI TPY3anKECTKOCTUTIPYKUHBI.
7. W3mepeHueyCckopeHuscBOOOIHOTONaACHUSI.
Pa3nenl0.91eKTPOMATHUTHOEIOJIENIJIEKTPOMATHUTHBIEBOJIHBI.
DJIEKTPOMarHUTHOETO0JIE. DJIEKTPOMAar HUTHBIEBOJIHBI. CBOMCTBAdIEKTPOMAruu
THBIXBOJIH. [1IkanasiekTpoMarHu THeIXBOJIH. M CTI0JIb30BaHUEDIEKTPOMArHU THBIX
BOJIH JJIsI COTOBOMCBSI3H.



DnexkrpomarHuTHasmpupoaacseTa. CkopocTbcBeTa. Bo1HOBbIECBOWCTBACBETA.
Hemoncmpauuu.
1. CBOWCTBa’IEKTPOMArHUTHBIXBOJIH.
2. BoJiHOBBIECBOMCTBACBETA.
Jlabopamopnviepabomuluonvimol.
1.M3ydyeHne  CBOMCTB  DJIGKTPOMAarHUTHBIX  BOJH € TOMOIUIBIO
MoOuMIBHOTOTENe(POHA.
Paznenll.CBeroBblesiBIeHUs.
JlyueBasimonenbcBera. Microunukucsera.l IpsmonrHeiHOepacipoCTpaHEHHE
ceera. 3atmenusa Comnnua u Jlynel. Otpaxenue cBera. Ilnockoesepkano.3akoH
OTpa)KEHUS CBETA.
[IpenomnenuecBeTa.3aKoHIIpeIoMIIeHUsICBETA. | [OTHOEBHY TpEHHECOTPAXKEHU
ecBeTa.lIcronb30BaHNENOIHOTOBHY TPEHHETOOTPAKEHUSBOIITUYECKUXCBETOBOIAX.
JInnza.XomnyueitBaun3e.OnruyeckascucteMadoToanmnapaTa, MUKpOCKONanTe
neckona.l nmaskakontuyeckascrucrema. ban3zopykocTbu1a1bHO30PKOCTb.
PaznoxenuedenorocseraBcnekTp.OnbiTeiHpI0TOHA. ClI0KEHUECTIEKTPATBLHBIX
nBeroB.Jlucnepceus cBeTa.
Hemoncmpauuu.
[IpssMonMHEHOEpacCIPOCTPAHEHUECBETA.
OTtpaxeHuecBera.
[TonyuyeHnen300pakeHUMBILIOCKOM,BOTHY TOMHUBBIITY KJIOM3€pKajax.
[Ipenomnenuecsera.
ONTHYECKUICBETOBO/I.
XomnyuerBcoOUparomenInH3e.
XOUTy4enBpacCEeUBarOIIEH JIMH3E.
[TonyuyeHnen300pakeHUCIIOMOIIBIOINH3.
[IpunnunaeicTBusporoannapara, MUKpOCKOIIAUTENECKOIIA.
10. Monaenbriasa.
11. Pa3nosxenne6enorocBeTaBCIeKTp.
12. [TomyuenneOenorocBeTanpUCIOKECHUHCBETAPA3HBIXIIBETOB.
Jlabopamopnusviepabomulu onvimel.
1. HccnenoBaHne3aBUCUMOCTUYTIIA0TPAKEHUSICBETOBOT 0JIy4a0 Ty TJIalaIeH!
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2. M3ydeHnexapakTepuCTUKU300paKEHUSTIPEIMETABIIOCKOM3EPKAJIE.

3. HccnenoBanne3aBUCMMOCTHYIIANPEIOMIICHUSACBETOBOTOJIyHa0 Ty TIIaNae
HUSIHA TPAHUIIEBO3IyX—CTEKIIO.



4. Ilonmydyennen3o0pakeHUICITOMOIIBIOCOOUPAIOIICHITHHSBIL.
OmnpenenennedoKyCHOrOpacCTOSIHUTUONTHYECKOMCUITBICOOM PO HITHH3
bl

6. ONbBITHINIOPA3I0KEHUIOOEIOr0 CBETABCIEKTP.

7. ONBITHINIOBOCIPUSATUIONBETAIIPEIMETOBIIPUUXHAOIIIOICHUNYE€PE3LIBETOBbI
e(UITBTPHI.

Pa3znenl2.KBaHTOBBICSIBJICHUS.

OmnsiteiPe3epdopaanmianerapuasmoenbaroma. Moaenbaromabopa.
HcnyckannennornomenuecseraaroMmoM. KBanTel. JInHETUaThIECIEKTPHI.

PanunoaktuBHOCTh. Anbda-, Oera- u ramma-uzinydeHus. CrpoeHue
atomHorosapa.HykinonHasmonensatomuorosapa. Mizoromnsl. PannoakTuBHbIETIPEBpA
menus.lepuoanonypacnana aToOMHBIXAIED.

AnepHbie peaKuum. 3aKOHBICOXPAHECHHUSI
3apsII0BOrOMMACCOBOTOUUCEN. DHEPTUACBA3ZNATOMHBIX A 1EP. CBA3bMACCHIMIHEPTHH.
Peaknuucunresannenenussaep.licrounnku s3neprunCosiHia u 3BE37.

SnepnasaHepreTuka. J{ecTBASpaIMOaKTUBHBIX U3y YEHUMHA)KUBBICOPTaHU3M
BI.

Jlemoncmpayuu.

1. CHeKTpBIM3ITYYEHUSUIIOTIIOIICHHS.

2. CHexTphlpa3IM4HbIXIa30B.

3. CnekTtpBomopona.

4. HabmonenuerpexoBBrkaMepeBuibcona.

5. PaboTacy€TunkanoHU3UPYIOMIMXU3ITYICHHH.

6. PerucrpanusuzinydeHUSTPUPOAHBIXMUHEPATOBUIIPOTYKTOB.

Jlabopamopnviepabomuluonvimol.

1. HaOmro1eHnecIomHbIXUITMHEHUaThIXCIEKTPOBU3ITY YEHHUS.

2. HccnenoBaHueTpeKoB: M3MEPEHUEIHEPTUMYACTULIBITIOTOPMO3HOMYITY TH (1T
odororpadusm).

3. W3mepenuepaanoakTMBHOro(oHa.

IHoBTOPUTEIBLHO-0000 1A INIMONYJIb.

[ToBTOpUTENHEHO--0000IITAONITU I MOAYJIb npeaHa3HaYeH LTSI
CUCTEMAaTHU3alIMMH0000IIEHUATIPEIMETHOTOCOACPKAHUSHOIIBITAICATEIbHOCTH, IPU
OOpeTEHHOTO MpH H3YYEHHHM BCEro Kypca (U3MKHU, a TakXKe ISl MOATOTOBKU
KOCHOBHOMYTOCYJIaPCTBEHHOMY3K3aMEHY O U3UKEITSI00yYaOIINXCS,BHIOPABIINX
ATOTYYEOHBIUNIPEIMET.

[Ipy u3ydyeHMH JaHHOTO MOAYJS pPEATU3YIOTCS M CHUCTEMAaTU3UPYHOTCS
BUJBIACSATEIIBHOCTH, Ha OCHOBE KOTOpPBIX oOOecreurMBaeTcs JOCTUKEHHE
pEeIMETHBIX
UMeTaIpeIMETHBIXTUTAHUPYEMBIXPE3YIbTATOBOOYUEHUS, POPMUPYETCIECTECTBEHH
OHAYYHASTPAMOTHOCTh:0CBOEHUEHAYYHBIXMETOIOBUCCIIEIOBAHUS



SABJICHUUTPUPOIBINTEXHUKH,0BIaICHUEYMEHUIMHUOOBACHATh(PU3NYECKUESIBICHUS,
MIPUMEHSISTIONYYeHHBIC3HAHUS, PEIIaTh3a/1a41,BTOMUHCIIEKAYECTBEHHBICH
AKCIIEPUMEHTAJIbHBIC.

[lpyHIMNIUanbHO  JIEATENBHOCTHBIM  XapakTep  JAaHHOIO  pasjena
peann3yeTcsa3acu€TToOro,9To000yIaroNIeCI BEITTOHIIOT3aJaH s, BKOTOPBIXUMITPEIIT
araercs:

HAOCHOBEMOJY4YEHHBIX3HAHUWPACTIO3HABATBMHAYYHOOOBSICHATb(PUZUYECKUES
BJICHUSIBOKPY KAIOUIEHIIPUPOACH MTOBCEIHEBHOMKU3HH;

WCITIOJIB30BaTh HAyYHBIE METOJBl HCCIACAOBAHHS (U3UYECCKUX SBICHUH, B
TOMYUCIIEJIS] TPOBEPKUTUIIOTE3UTIOTYUEHUS] TEOPETUUECKUX BBIBOJIOB,;

00BACHIATHbHAYYHBIEOCHOBBIHANOOJIEEBAYKHBIXTOCTHKEHUICOBPEMEHHBIXTEXHOJIOT
Ui, HAPUMEP, IPAKTUYECKOTO HCMIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOBIHEPTUU
Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOBIHEPIHUHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
HOPU3UKEHAYPOBHEOCHOBHOI'O
OBIIEI'OOBPA3OBAHUA

HnaHpreMHe PE3YJIbTaThl OIMUPAOTCA Ha BCAYHIHMC MCJIICBbIC YCTAHOBKH, OTpPAXKAIOMINC
CYH_IeCTBeHHBII‘/‘I BKJIaJ HsyqaeMoﬁ IIporpaMmhbl B pa3BUTHC JIMYHOCTHU O6yanOH_II/IXC5I, HUX CIIOCOOHOCTEH
C UCIIOJIb30BAaHUECM O60py,[[0BaHI/I$I HeHTpa «Touka pocTa».

N3yuenune ¢u3MKM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs HaIpaBICHOHA
JOCTHKEHUE JMYHOCTHBIX, MeTanpeaMETHBIX u PEIMETHBIX
00pa30BaTeNIbHBIXPE3YJIbTATOB.

B pesynbrare usyueHus (GU3MKH HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUSY
obOyuaronierocs OyayT cpOpMUPOBaHBI CICAYIONINE JUUYHOCTHBIE Pe3yJIbTaThl BUACTHU:
NATPUOTHYECKOTOBOCTIUTAHUS:

® [IPOSIBIICHUENHTEPECAKUCTOPUNHCOBPEMEHHOMY COCTOSIHUIOPOCCUNCKOM (hr3HUecKoitHa
YK
® [[EHHOCTHOEOTHOIIIEHUEKIOCTHKEHUIMPOCCUNCKUX Y YEHBIX --(DU3UKOB;
rpa:kIaHCKOTOMYXOBHO-HPABCTBEHHOTOBOCTIMTAHMSA
®TOTOBHOCTH K aKTUBHOMY Y4acTHIO B 00CyXJIeHUU
001IeCTBEHHO3HAYMMBIXUITUYECKUXTTPOOIIEM,CBA3aHHBIX CTPAKTHYECKUMIIPUMEHEHH
e€MIOCTHKEHUN(PUBUKH,
® 0CO3HAaHUEBAXKHOCTUMOPAIbHO--3THYECKUXITPUHIIUIIOBBIEATETIbHOCTUYYEHOTO;
ICTETHYECKOTOBOCIIUTAHMA:
® BOCTIpUATHE ACTETUYECKUX KauecTB busnueckoit HAYKU: eé
rapMOHUYHOTONIOCTPOEHUS,CTPOTOCTH, TOUHOCTH,JIAKOHUYHOCTH;
LHEHHOCTUHAYYHOTONIO3HAHMA:
® OCO3HAaHUEUEHHOCTU(PU3NUECKOMHAYKMKAKMOIIIHOTOMHCTPYMEHTANO3HAHUSL ~ MHPAa,
OCHOBBI Pa3BUTHUS TEXHOJIOIUM, BAXKHEUIIIEN COCTABIAIOIIEHKYIIBTYPBI,
® pPa3BUTHEHAYYHOMITIOO03HATEIHLHOCTH,MHTEPECAKUCCIIEIOBATEILCKONACSTENIbHOCTH;
(p)opMUPOBAHUSKYJIBTYPHI310POBbANIMOLMOHAIBLHOI00J1arONOTYYHsI:
® 0CO3HaHHEIIEHHOCTHOE30M1aCHOr000pa3akKu3HUBCOBPEMEHHOMTEXHOJIOTMUECKOMMUPE, B



QKHOCTUTIPABUIIOE30IaCHOTOTIOBEICHUSTHATPAHCTIOPTE, Ha Joporax, c
ANEKTPUYECKUM U TETUIOBBIM 000PYI0BAaHUEM BIOMAITHUX yCIOBHSIX;
e chopMUPOBAHHOCTbHABBIKApE(PIICKCHU, TPU3HAHUECBOCTOIIPABAHAOIINOKYH  TaKOTOXKe
npaBa yApyroro4yeaoBeka;
TPYAOBOTOBOCIIUTAHMS:
® AKTUBHOEYYACTUEBPEIICHUUTIPAKTUYECKUX3aJau(BpaMKaxceMbU,00pa3oBaTelibHOMOpra
HU3AIUU,FOPOJIa,Kpasi ) TEXHOJIOT U ECKONNCOIMaTIbHOMHANPABICHHOCTH, TPEOYIOIINXBT
oMYHCIIeU(U3NIECKUX3HAHUT;
® THTEPECKIPAKTUYECCKOMYH3YyUEHUIONPO(Peccuit,CBsI3aHHBIXCPUZUKOM;
IKOJOTHYEeCKOrOBOCIIMTAHUS
® OpHCHTAIUsHA pUMEHEHUE(HU3NIECKUX3HAHUM
JUISIPEIICHUA3a]a4BO0IACTHOKPY KAIOIEHCPEIbI, NTAHUPOBAHUSATIOCTYTKOBUOIIEHKMUXBO
3MOXHBIX TTOCTEACTBUIIIISA OKPYKAIOIIEHCPETBI;
® 0CO3HaHHUE II100AJTBLHOTO XapaKTepa YKOJIOTHYSCKUX MPOOJIEM U Iy TeH UXPEIICHHUS;
aJanTAuMMKU3MEeHSIOIMUMCAYCJI0BUAMCONNAIbHOMMIIPUPOIHONiCPeabI:
®[1I0TPEOHOCTHBOB3aUMOICHCTBUUITPUBBITIONTHEHUHHCCIIEAOBAHUUUITPOEKTOB(HU3NUECKO
HHanpaBJI€HHOCTHU,0TKPBITOCTHOIBITYU3BHAHUSIMIPYTHX;
® [IOBBIIIICHUECYPOBHSACBOCHKOMITIETEHTHOCTUUEPE3NPAKTUUECKYIOAEATEIILHOCTD;
®IIOTPEOHOCTH B dhopMUpOBaHUH HOBBIX 3HAHWH, B TOM YHClIe
(bopMyIMPOBATEUACH, TOHSATHS, TUIIOTE3bI OQU3NUECKUXO0BEKTAX U SBICHUSIX;
e0co3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTU(DU3UKY;
®[JIAHUPOBAHUECBOCTOPA3BUTUABIIPUOOPETEHUNHOBBIX PH3NUECKUX3HAHMM;
®CTPEMJICHHEC AaHAJIM3UPOBATh M BBIABIATH B3aWMMOCBS3W IPUPOJIBI, OOIIeCcTBa
UAKOHOMMKH,BTOMYHCIIEC UCTIOJIb30BaHUEM(MU3UUICCKUX 3HAHUT;
® O1ICHKaCBOUX ICUCTBUICYYETOMBIUSIHUSHAOKPY KAIOITYOCPETY,BO3MOKHBIX
IrI100aIBHBIXITOCIIEACTBUH.

METAIIPEAMETHBIEPE3YJ/IBTATDBI

BpesynbsraTeocBoeHUATIpOrpaMMBITOPU3NKEHAYPOBHEOCHOBHOTOOOIIIETO
oOpazoBaHusi y oOyuwaromierocs OyayT cpopMupoBaHbl MeTampeaMeTHbIePe3yJbTaThl,
BKJIFOYAIOIITHE M03HABATEILHBIC yYHUBEpCAIbHbBIC y4eOHbIE
NEeHCTBUS,KOMMYHHUKATUBHBICY HUBEPCAIbHBICYYeOHbIC ICUCTBUS, PETYISTUBHBICYHUBEPCAT
bHBICYUCOHBICICHCTBHSI.

Ilo3naBaresbHBIE YHHBepcaJibHbIe yueOHbIe

neicreusiba3zoBblesiornueckue 1eicTBUA:

e  BBIBIITHUXAPAKTEPU30BATHCYIIECTBEHHBICTTPU3HAKNOOHEKTOB(SBICHHN );



YCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK  KIACCHU(PHUKAIMU,  OCHOBAHMS
UISI00001IIEHNSI CPAaBHEHHST,

BBISIBJISITH ~ 3aKOHOMEPHOCTH M IPOTUBOPEUYUST B paccMaTpUBaEMBbIX
(pakTax,1aHHBIXUHAOIIOJCHUSX,0THOCAMX CAKPUZNUECKUMSBICHUSIM;
BBISIBJISITBIIPUYMHHO--
CJIEJICTBEHHBIECBA3ZUNPUN3YYCHUN(PU3NIECCKUXABICHUHUTIPOIIECCOB,IEIaTHBBIBOT
BICUCIIOJIb30BAHUEMICTYKTUBHBIXM WHIYKTUBHBIX YMO3aKJIIOUEHHI, BBIJIBUIaTh
TUIIOTE3bI O B3AUMOCBS3SIX(PU3NUECKUX BEIUUNH;
CaMOCTOSITENIbHOBBIOMPAThCIIOCOOpEICHUyUeOHON (hr3HUecKoi3a1aun
(cpaBHEHME HECKOJIBKHAX BAPHUAHTOB peleHus, BBIOOD
Han0O0JIEEIOAXOASAIIErOCYYETOMCAMOCTOATENbHOBBIICIIEHHBIX KPUTEPUEB).

Ba3zoBrbienccienoBarebcKueeiCTBHA .

M CII0JIb30BaThBOITPOCHIKAKUCCIIEN0BATEIbCKUMHCTPYMEHTIIO3HAHNS,

MIPOBOJIUTH 1o CaMOCTOSTEJIbHO COCTABJICHHOMY IIaHy OTIBIT,
HECJIOKHBIN(PU3NUECKUINIKCIIEPUMEHT, HEOOIbIIIOCHCCIIEN0BAaHUE(DU3NUECKOT OSIBIIE
HUS;
OLIEHMBAThHAIIPUMEHUMOCTHH10CTOBEPHOCTBUH(DOPMALIHIO, 10Ty YEHHYFOBXO/IEUCC
JI€0BaHUs WINIKCIIEPUMEHTA,

CaMOCTOSITEJIBHO (dopMyIupoBaThH 000011IeHNs U BBIBOJIbI 1o
pe3yiabTaTaMIpoBeIEHHOTOHAOIIOIEHUS, ONIbITA,UCCIIEI0BAHNUS;
IIPOTHO3MPOBATHBO3MOXKHOEIANIbHENIIEEPA3BUTUEPUZNYECKUXITPOLIECCOB, a TAKKE
BBIJIBUTATh MPEIOIOKEHUS 00 X pa3BUTUU B HOBBIXYCJIOBHSIX U KOHTEKCTAaX.

Paboracundopmanmeii:

OPUMEHATh PA3JIUYHBIE METOJbl, HWHCTPYMEHTBl M 3alpoChl IpU IOHMCKE
MOTOOpENHPOPMALMUIIIUIAHHBIXCYYETOMITPEIOKEHHOYyueOHOMPr3nyeckon3a
auu;

aHAJIU3UPOBATh, CUCTEMATU3HPOBATH " UHTEPIPETUPOBATH
MH(POPMaAMIOPa3IMYHbIX BUAOBU(YOPM MPEACTABICHUS;
CaMOCTOSTENIbHOBBIOMPATHON TUMATIBLHY IO OpMYTIpEACTaBIACHUSMH(DOPMATUUUUILIT
IOCTPUPOBAThPEILIAEMbIE3a/ITaYNHECTIOKHBIMUCXEMAaMU, IUarpaMMaMu, UHOMTpaduk
OMMUX KOMOWHAIIUSIMU.

KoMMyHHUKAaTHBHbICYHHBEpPCAIbHbICYyYeOHbICACHCTBUA:

B Xo7e O0OCYyXAeHHs y4eOHOTro maTepuaia, pPe3ysIbTaToB JIA0OpaTOPHBIXPAOOT H
IPOCKTOB  3aJaBaTh  BOMPOCHI IO  CYHIECTBY  OOCYXXITaeMOH  TEeMbI
MBBICKA3bIBATHUICH  HATICIICHHBICHAPEIIICHUE3aJauUUTIO IepKaHne01aroXxenaresb
HOCTHOOIIICHHS;

COMOCTAaBIIATbCBOUCY K ACHUSICCYKIECHUSAMUIPYTUXYUACTHUKOBIUAIIOTa,00HAPY KU
BATbPA3JINYUEN CXOICTBOIO3ULINN;

BBIPAXKaTbCBOTOYKY3PEHUABYCTHBIX UIIMCbMEHHBIX TEKCTaX;

nyOJIUYHO NIPEACTABIATH pe3yJIbTaThI BBITIOJTHEHHOTO (bu3nuecKoro



OMBITA(3KCIIEPUMEHTA, UCCIIEI0BAHUS, TPOCKTA);
MOHUMATHUHUCIIONH30BATHIIPEUMYIIIECTBAKOMAH THOUUUHTUBH Ty ATbHOUPAOOTHITIPH
PEHICHUMKOHKPETHON(U3UUECKOUTTPOOIIEMBI;

NPUHUMATh EeH COBMECTHOM NEesTEeIbHOCTH, OpraHu30BbIBAThH
JENCTBUANIOCENOCTHKEHUIO  PACTIPEIEISATHPOIIN,00CY K IaTHIIPOIIECCHIUPE3YIbTAThI
COBMECTHOMPAOOTHI,0000111aThMHEHUSTHECKOJIbKUXTIOJICH;

BBIIIOJHATh CBOKO 4YacTh palbOThl, JOCTUTasi KauyeCTBEHHOIO pe3yJbTara
MTOCBOEMYHATPABICHUIONKOOPIUHUPYSICBOUICHCTBUSACAPYTUMUIICHAMHUKOMAH/IBI;
OLICHMBaTh  KadyecTBO  CBOETO  BKJIaJa B OOUMHA  TPOIYKT MO
KPUTEPUSIM,CAMOCTOATENbHOCHOPMYIUPOBAHHBIMYYaCTHUKAMUB3aUMOICHCTBUS.

PerJIHTI/IBHLIe YHuUBEpPCAJIBHBLIC y‘leﬁHLIe

neicTBUsICaMOOpraHnn3anmsi:

BBISBJISITHIIPOOJIEMBIBKM3HEHHBIXNYU€OHBIXCUTY ALIUSX, TPEO Y FOLLIUX
IUIApeIeHUA(PU3NIECKUX3HAHUM;
OPUEHTHUPOBATHCABPAZINYHBIXITOAXOAAXITPUHATUAPECIIEHU I (MHANBUAYaJIbHOE, U
HATHEPEUIEHUSBIPYIIIE, TPUHATUEPEILICHUUT PYTIIION );

CaMOCTOSTENIbHO COCTaBJIATh AJTOPUTM PEIICHHS] (PU3MYECKOW 3a/aud WIUILIAHA
HCCIIEIOBAHUSICYYETOM UMEIOLIUXCAPECYPCOB 51
COOCTBEHHBIXBO3MOKHOCTEH,apryMEHTHPOBAThIIPEJIaraeMbleBapHaHThIPELICHUI;
JeJIaTbBBIOOP NOPATHOTBETCTBEHHOCTH3APEIICHHUE.

CaMOKOHTp0JII>,3MOHI/IOHﬂJILHbIﬁHHTCJIJICKT:

JaBaThaJC€KBAaTHYIOOLCHKYCUTYallMUH MPeJIaraThbllJIaHeEU3MEHEHUS;
OOBACHIATHIIPUUNHBIIOCTHRKEHUS (HEAOCTUKEHN S )PE3YIbTATOBIEATEILHOCTH, 1aBaT
BOIICHKYTPHOOPETEHHOMYOTIBITY

BHOCUTh  KOPPEKTHUBBI B  JEATEIIBHOCTH (B TOM  4YHCIE€ B  XOJ
BBITTOJTHEHUSI(PU3UIECKOTOUCCIICI0BAHUSUITUIIPOEKTA ) HAOCHOBEHOBBIXOOCTOSATEIBC
TB,U3MEHUBILUXCACUTYAIINI,yCTaHOBICHHBIXOINOOK,BO3HUKIIINX TPYAHOCTEH;
OIIEHUBAThCOOTBETCTBUEPE3YIbTATAIICITUNY CIIOBUSIM;
CTaBUThCEOSHAMECTOIPYTOrO4eIOBEKaBX0ICCIIOPANIUANCKYCCUMHAHAYYHYOTEMY
,IOHUMATbMOTHUBBI, HAMEPEHUSUIIOTUKYIPYTOTO;

NpU3HaBaTh CBOE TMPaBO Ha OMMOKY TpPH peHieHHH (QU3NYECKUX 3aaad
WJIMBYTBEPKICHUSXHAHAYYHBIE TEMBIUTAKOE K€ MPABOAPYTOrO.

INPEAMETHBIEPE3YJIBTATBI

K xoHmy oOydyenuss B 7 KJjacce TMpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHEIOJKHBIOTPAXKATHC(HOPMUPOBAHHOCTHYOOyHAIOITUXCSI YMEHUINA:

HUCIIOJIB30BAaTBIIOHATHA . (1)I/I3I/I‘—IGCKI/ICI/IXI/IMI/I‘—IGCKI/ICHBHCHI/IH,H36J'IIO,[[6HI/IG,BKCHepI/IM



€HT,MO/IeJIb,TUII0Te3a,e IMHULIBI(PU3NIECKUXBETNUHH, aToM, MOJIEKYJIa,
arperaTHble COCTOSIHUSIBELIECTBA
(TBEpIOE, K1IKOe,ra3000pa3Hoe),MEXaHMYECKOE IBIKEHIE(PAaBHOMEPHOE, HEPABHO
MEPHOE,IIPSIMOJIMHEHHOE), TPACKTOPH S, paBHOICHCTBYI0IIIasicuIIa, ieopmanus(ymnp
yTasi,IIaCTUYeCcKas ), HeBECOMOCTh,COOOIIAIOIINECSCOCY/IbI;

paznuyarhb SBJICHUS (muddy3us, TEIJIOBOE JBUKEHUE YaCTHI]
BEILIECTBA,PABHOMEPHOEIBHIKEHNE, HEPABHOMEPHOEIBHKEHNUE, MHEPLIUS, B3aUMOIEN
CTBHETEI,PABHOBECUETBEP IBIXTENC3AKPEINIEHHONOCHIOBPAILICHUS, [TepeaayaaBIICH
USATBEPIBIMUTEIIAMU, KUAKOCTIMUUTa3aM1,aTMOC(EepHOETaBICHHE, [NTABAHUETEI, IT
pEBpALICHUAMEXAHUYECKON SHEPIHH) MO ONMHUCAHUIO MX XapaKTEPHBIX CBOWMCTB H
Ha0CHOBEOIIBITOB,IEMOHCTPUPYIOIIUX JAHHOEPU3NYECKOESBIICHUE;
Pacrno3HaBaTHIPOSIBICHUEN3Y YCHHBIX PU3NICCKUXIBICHUHBOKPYKAIOLIEMMHUPE,BT
oMuncieGU3nIeCKUEIBICHUSIBIPUPOAC: IPUMEPBLABUKEHUACPAZTUIHBIMUCKOPOCT
SMUBKUBONNHEKUBOUIIPUPOJIE,1EHCTBUECUIIBITPEHUABIPUPOIECUTEXHUKE, BIMSTHUE
aTMOC(EpPHOro JABJICHHS HA YKUBOM OpraHu3M, IUIaBaHUE PbIO, pbhlYard BTEJE
YeJI0BeKa, npu 3TOM NEPEBOIUTD PAKTUYECKYIO 3aauy B
yueOHY0,BbIIENIAThCYIIECTBEHHBIECBOMCTBA(TIPU3HAKH ) PU3NUECKUX SBICHUI;
ONUCHIBATh ~ W3y4YEHHbIE  CBOMCTBA  Tel M (U3NYECKUE  SIBJICHMS,
UCTIOJb3YyA(U3NYECKUEBETNUNHbBI(Macca,00bEM, INIOTHOCTHBEIIECTBA, BPEMS, Y Th,

CKOpPOCTb,  CpEOHSII  CKOpOCTb, CHJIa  YIOPYrOCTH, CHJIAa  TSKECTH,
BECTeJa,CIIATPEeHUS, JaBIeHne(TBEPI0TOTENA,)KUIKOCTH, I'a3a), BhITAIKUBAIOIIAs]
cuIa, MeXaHu4YecKas pabora, MOIITHOCTb, TJI€490

CHJIBI,MOMEHTCHJIBL, K03 (D PUIIMEHTITI0NIE3HOT O/ICICTBUSIMEXaHU3MOB, KUHETUYECKast
UIOTEHIUANbHASIIHEPT 1S ), IPUONMHCAHUUIIPABUIIBHOTPAKTOBATb()U3NUECKUICMBICIT
M CII0JIb3yEMBIXBEJIMYMH,NX0003HAUCHUSUE AMHUIIBIPU3NYECKUXBETNYNH, HAXOUTh
(OpMyJIBbLCBI3bIBAIOIIME  JIaHHYIO  (U3MYECKYI0  BEJIMYUMHY C  JpPYTUMU
BEJIMYMHAMU,CTPOUTHIPAPUKUN3YUYEHHBIX3aBUCUMOCTEN (DU3NUECKUXBEIUYHH;

XapaKTepu30BaThCBOMCTBATEN, PHU3NIECCKUEIBICHUSIUITPOIIECCHI, HCTIONb3Y ST
IIpaBUJIa CJIOKEHUS CUII (BOOMB OJTHOU psMOit), 3aKOH
I'yka,3akonllackains,3akoHApxumea,npaBuiiopaBHOBecHspbryara(0yioka),
«30JI0TOEIPABUIIONMEXAHUKH,3aKOHCOXPaHEHUIMEXaHUYECKONIHEPT U, TPUITOMT
aBaThCJIOBECHYIO(OPMYIINPOBKY3aKOHAN3ATUChIBATHETOMATEMATHUYECKOE
BBIPAKCHHC,

OOBSCHATh (PU3MYECKUE SIBICHHUSA, NPOLECChl W CBOWCTBA Tel, B TOM
Y CIIENBKOHTEKCTECUTYAMHTIPAKTHKO-OPUEHTUPOBAHHOTOXaPAKTEPA: BBHISBIISATh
NPUYUHHO--CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 |—2JIOTMUECKUX IIaroB
c onopou Ha 1-2 W3YYEHHBIX CBOMCTBA
(bU3HUECKUXSIBICHHUM, PU3NUECKUX3aKOHAWIHN 3aKOHOMEPHOCTH;
peuarbpacu€THbie3a1aunB | —

2 e CTBUS, UCTIONB3YA3aKOHBIN(OPMYJITBI,CBSI3bIBAIOIINE (PU3NICCKHEBEINIMHBI: HA



OCHOBEAHAJIM3ayCIOBUS 33Ja4yd 3alUChIBATH KPATKOE YCIIOBHE, IOJICTABIATh
(bu3HUeCKNEBETNIHMHBIBPOPMYITBIUTIPOBOIUTEPACYETHI, HAXOIU THCITPABOYHBICTAHH
bIC, HEOOXOINMBIE TUTSE pelieHus 3aja4, OIICHUBATh
PeaTMCTUYHOCTHIIONYYCHHON(U3NIECKON BEITMYHNHBI,

PacIio3HaBaThIPOOIEMbI, KOTOPHIEMOKHOPEITUTHIIPUTTOMOITU(DU3NIECKUX
METOJIOB, B ONMCaHUU HUCCIEeI0BaHUSA BBIJICIISITH
MIPOBEPSAEMOCTIPEINTOI0KEHUE(TUIIOTE3Y ),pa3TNYaATbUUHTEPIPETUPOBATHIIONYYCHH
BINpPE3yIbTaT,HAX0IUTHOIIMOKUBXOACOMBITA,1ETIaTHBBIBOIBIIIOCTOPE3YIbTaTaM;
IIPOBOUTHOMBITHITTOHAOTIOICHUIOPU3NUECKUX ABIICHUM M (DU3UIECKUXCBOMCTBTE
71:(hOpMyYITHPOBATHIIPOBEPSCMBICIIPEANIONOKEHNS,  cCOOMpaTh  YCTaHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHMSI,3aTUCHIBATHEXOIOTIBITaN (DOPMYITUPOBATHBBIBOIHI;
BBITIOJTHSATHIIPSIMBICU3MEPECHHUSPACCTOSHUS, BPEMEHH, MaCcChITENA,00hEMA, CHITBINTEM
epaTyphICUCTIONb30BAaHUEMaHAIOTOBBIXUITH(PPOBBIXITPHOOPOB,3aNIMChIBATHIIOKA3a
HUATTPUOOPOBCYUETOM3aITaHHOWA0COTIOTHOM IMOTPEITHOCTUU3MEPEHUI;
MPOBOAUTL  HUCCIEJOBAHUE 3aBUCHUMOCTH  OJHOM  (DU3WYECKON  BEIMYUHBI
OTAPYTOMCUCIIONB30BAHUEMITPSAMBIXU3MEPEHUN(3aBUCUMOCTUITY TAPABHOMEPHOABU
KYIIETOCATEIIA0TBPEMEHUIBUKEHUSITENA,CUIIBITPEHHST CKOJIBKEHHSI OT BEca Tena,
KadyecTBa OOpPaOOTKHM TOBEPXHOCTEH TEIW HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IUIOMIANM CONPUKOCHOBEHUSA TEJ, CHJIBIYIIPYIOCTH OT YIJIMHEHUS TNPY>KUHBI,
BBITAJIKUBAIOIICH CHJIBI OT O00BEMANOTPYKEHHONW YacTH Tejla M OT IUIOTHOCTH
KUJIKOCTH, €€ HE3aBUCHMOCTHOT IUIOTHOCTH Te€Ja, OT TIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJO,
yCIOBUHIIIIABAHUSATE, Y CIIOBUHPABHOBECUAPhIUAran0I0KOB),y4acTBOBATHB

TJTAHUPOBAHUNYYeOHOT OMCCIIEIOBAHNS,COOMPATHY CTAaHOBKYHUBBITIOTHITHH3MEPEHU
A1,CIe Iy IPEI0KECHHOMYTIaHY ,PUKCUPOBATHPE3YIbTATHITOyY€HHOM3aBUCUMOCT
UU3NYECKUXBEITNYNHBBUICTIPEUI0KEHHBIX TA0TMIIUTPA(PUKOB,1€1aThbBBIBOABIIIOP
€3yJIbTaTaMUCCIIEJOBaHMS;
MIPOBOANTHKOCBEHHBIEU3MEPEHUSI(PUINIECKIXBETUIHH(TIIIOTHOCTHBEIIECTBAKHIKO
CTHUTBEPOTOTENA,CUNIATPEHUICKOIBKEHHUS, JaBICHNEBO3/ Ty Xa,BBITAIKNBAIOIASICH
J1a,IeHCTBYIOIIAsSHAMOTPY>KEHHOCBAKUIKOCTHTEIN0,K03(PDUIIMEHTIOIE3HOTO/ICHCTB
USTIPOCTBIXMEXAaHU3MOB),CIIE Y TP AJI0KEHHOMMHCTPY KUK : IPUBBITTIOTHEHUMHU3M
epeHUCcOONPaThIKCIEPUMEHTAIbHYI0Y CTAHOBKYUBBIUUCIATh3HAYEHUECKOMOMN
BEJTNYNHBIL;

coOmo1aTh npaBuia TEXHUKU 0e30macHOCTH npu pabore C
71a60paTOPHBIMOOOPYIOBAHUEM;
YKa3bIBaThIIPUHIUIIBIICHCTBUATIPHOOPOBUTEXHUUECKUXY CTPOHUCTB: BECHI, TEPMOMET
P,AMHAMOMETP,COOOIIAOLTNECICOCY IbI,0apOMETP,phIUar, 10 ABHKHBIMMHETIOABIKH
BIHOJIOK, HAKJIOHHASIIIIOCKOCT;
XapaKTepU30BaAThIIPUHITUTIBIICHCTBUSN3YICHHBIXTIPUOOPOBUTEXHIUECKUXY CTPOC
TBCOTIOPOMHANXOMUCAHUSI(BTOMYHUCIIC: TOAITUITHUKHI,Y CTPOWCTBOBOIOTIPOBO/IA, THI]T



PaBIMUYECKUNUIIPECC,MAHOMETP, BBICOTOMEpP, TMOPIIHEBON HAcoc, apeoMeTp),
UCIIONB3YS

3HAHUSAOCBOMCTBAX (QM3HUECKUXIBICHUMMHEO0X0TMMbIE PU3NIECKUE3aKOHBIM3aKOH
OMEpHOCTH;

PUBOIUTHIIPUMEPHI(HAXOAUTEUH(OPMALTUIOOTTPUMEPaX )TPAKTHIECKOTOMCITIONB30
BaHUA(DU3MUECKUX3HAHUHBIIOBCETHEBHOMKI3HU I 0OecreueHus: 0e30MacHOCTH
npu oOpaleHuu v npubopamMu
UTEXHUYECKUMUYCTPOHCTBAMHI,COXPAHCHUS3I0POBBIUCOOTIOACHUTHOPMIKOJIOTHY
€CKOTO0 MOBEICHUS BOKPYKAIOIIeHCpee;
OCYIIECTBISATHOTOOPUCTOUHUKOBHH(OpMAITMUBYIHTEpHETEBCOOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3arpocom, Ha OCHOBE
MMCIOIIHNX CA3HAHUHUTTY TEMCPaBHEHUS PA3 TMIHBIX ICTOUHUKOBBBIICTA TEUH(DOpMAI]
H10,KOTOPASISBIISCTCAIPOTHBOPCUNBONHUITMMOKETOBITHHEIOCTOBEPHOM;

HCIIOJ30BaTh npu BBITIOJTHEHUU Y4EOHBIX 3alaHui Hay4YHO--
NOMYJISIPHY IO TEPATY Py HU3UIECKOTOCOIePKAHUS,CITPABOYHBIEMATEPHAIIBL, PECYP
CBI ceTu NurepHer, BJIAJICTh npuémMamMu KOHCITEKTUPOBAHHUS

TeKCTa,NpeoOpa3oBaHUsINH(OPMALIMMN30IHON3HAKOBONCUCTEMBIBAPYTYIO;
CO371aBaTh COOCTBEHHbBIE KPATKHUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HAOCHOBE2—
3UCTOYHUKOBUH(POPMAIUUPUZNIECKOTOCOACPIKAHNS,BTOM

YUCIEyOIMYHOAENIaTbKPATKUECOOOIEHUSA0OPE3YIbTaTaXIPOEKTOBUINYY€OHBIXHUC
CJIEA0BAHUI,IIPUAITOMIPAMOTHONCIIOJIB30BATbU3Y YEHHBIMITOHATHHBIATIIAPATKY P
ca(hU3UKU,CONPOBOKAATHBBICTYIINIEHUETPE3CHTALUEH;
MIPUBBINOJIHEHUNYYEOHBIXIIPOEKTOBUUCCIIEA0BAHUIPACTIPE AL THO0SA3aHHOCTUBTP
YIIIIEBCOOTBETCTBUMCIIOCTABIEHHBIMUA3aa4aM U, CJIEAUTH3aBbIITOJIHEHUEMILIAHAIE N
CTBUI,aJI€KBATHOOLIEHUBATHCOOCTBEHHBINBKIIAIB/ICATEIbHOCTHI PYNIIbL, BHICTPANBA
Th

KOMMYHUKATUBHOEB3aNMOIEUCTBUE, YYUTHIBAIMHEHUECOKPYKAIOIIHX.

K xoumy oOydyenuss B 8 KJlacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHEIOJKHBIOTPAXKATHC(HOPMUPOBAHHOCTHYOOyHAIOIITUXCSI YMEHMUIA:

HCIIOJB30BATh IMOHATHA: MAaCCa U pasMEpPbl MOJICKYJI, TCIIJIOBOC IBHIKCHHUCATOMOB U

MOJIEKYI, arperaTrHble COCTOSIHUS BEIIECTBA, KPHUCTAJITNYECKUE
naMop(QHbIETENA, HACKIIIICHHBIHUHEHACKIIIICHHBINTIAP,BIA)KHOCTHBO3 Ty Xa, TEMITEPaT
ypa,BHY TPEHHSASIHEPI U, TEMIIOBOMIBUTATEN b, JIEMEHTAPHBIN AIEKTPUYECKU I
3apsg, AIEKTPUUECKOE noJe,

POBOJHUKUUIUAIIEKTPUKH,TOCTOSTHHBIMAIEKTPUUECKUUTOK, MAr HUTHOETIOJIE;

pasznuyaTh SBJICHHS (TEIJIOBOE PACIIMPEHUE U CKaTHe, TeIlonepeaadya,TeraoBoe
PaBHOBECHE, CMa4yuBaHHUE, KanuUIsipHbIE SBJICHMUS,
UCIapeHune,KOHIeHCallMsl, 1JIaBJIeHU e, KpUCTAIUIU3alUs(OTBEPIEBAaHUE ), KUTIEHUE, TE
rionepeaava( TerIonpoBOAHOCTb, KOHBEK NS, U3y YUEHHUE ) ,3JIEKTPU3 AL TEN,



B3aMMO/JICHCTBUE 3apsa0B, NEUCTBUSA
ANEKTPUYECKOr0TOKA,KOPOTKOE3aMbIKaHUE,B3AMMOIECTBUEMAarHUTOB, IEHCTBUEMA
THUTHOTO noJist Ha  IPOBOJHMK C TOKOM, AJIEKTPOMAarHUTHas
MHIYKIIHSA )[TOOIMCAaHUIONX XaPaKTEPHBIXCBONCTBUHAOCHOBEOIIBITOB,JIEMOHCTPUPY
IOUIXJaHHOE (PU3HUECKOESBICHUE;
Pacro3HaBATHIIPOSIBICHUEN3Y YCHHBIX PHU3NIECKUXABICHUHBOKPYKAIOIIEMMHPE, BT
OMUHCIEPU3NICCKUESIBICHUSABIPUPO/IE: TOBEPXHOCTHOCHATYKEHUCHKATTUILISI PHBIE
SABJICHUSIBIIPUPOE, KPUCTAIUIBIBIPUPOE, N31ydeHneCOJHIIA,3aMEeP3aHUEBOTOEMOB,
MOpCKUe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, JIEKTPUUECKUESIBICHUS

B arMocdepe, AIEKTPUYECTBO YKUBBIX OpraHU3MOB,
MarHUTHOEMNOIE3eMIIH, IPEHPIOTIOCOB,pOIEMAar HUTHOT OTOJIS UISKU3HUHA3EMITE,
MOJISIPHOE  CHSHHE, Ipy  3TOM  NEPEBOJMUTHIPAKTHYECKYIO  3aJady

BYy4€OHYI0,BBIJICIATHCYIIECTBEHHBIECBONCTBA(TIPU3HAKH ) DU3HUECKUXIBICHUI;
ONMKHCHIBATH ~ HM3YyYCHHbIE  CBOMCTBA  Tenl W (UBUYECKUE  SBIICHUA,
UCIOJIb3YsIPU3UUECKUEBEINUUHBI(TEMIIEPATYPa, BHY TPEHHSISIDHEPT U, KOJTUIECTBO

TEIJIOTHL, YIeIbHASATEIIIOEMKOCTHBEIIIECTBA, y IeNIbHAATEIUIOTAINIaBIICHUSL, yICIbHAS
TEIJI0TANapoo0pa30BaHus, yACIbHASITEINIOTACTOPAHUS TOTUINBA, KO3 (QDUIIUESHTIIONE
3HOTOAEHCTBUATEINIOBONMAIIIMHBI,0THOCUTEBHASBIAKHOCTHBO3/1YXa,JIEKTPUUECK
ni3apsI,CUIaTOKa, K TPUUECKOCHATIPSAKEHUE,COMTPOTUBIECHUETIPOBOTHUKA, Y 1€ITb
HOECOIMPOTHUBJICHUEBEIIECTBA,PA00TAMMOIIIHOCTHAICKTPUUECKOTOTOKA ), TPUOTTUCAH
UUTPaBUILHOTPAKTOBATH(YU3UUECKUI CMBICIT UCIIOJIb3yEeMbIX BEJIUYMH,
0003HaueHUs U
eIMHULIBI(DU3NUECKUXBETUYNH,HAX0AUTH(OPMYJIbI,CBSI3bIBAIOITUEIAHHY IO U3UYEC
KYIOBEJIMYMHYCIPYTUMUBEITNYNHAMU,CTPOUTHIPAQUKUU3YUCHHBIX 3aBUCUMOCTEH
(bU3UYECKUXBEITNYNH;
XapaKTepru30BaTbCBOMCTBATE,(DU3NUECKUESBICHUSUIIPOIIECCHI, UCTIONB3Y I
OCHOBHBIE TMOJIOKEHUSI MOJICKYJISIPHO--KUHETUUECKON TEOPUUCTPOCHUSI BEIECTBA,
OPUHIMI CYNEPIO3UIMA ToJiel (Ha KaueCTBEHHOMYPOBHE), 3aKOH COXpaHEHUS
3apsna, 3aKOH OmMma TUTST y4acTKa eI, 3akoH/[Koymsi—
JleHna,3aKOHCOXPaHEHUAIHEPT U, IPUITOMIABATHCIOBECHY IO bopMyTUPOBKY
3aKOHA U 3allUChIBATh €70 MaTEeMaTHYECKOEBBIPAYKECHHUE;
00BSICHATHPUZNUECKUETIPOIIECCHIMCBOMCTBATEN,BTOMUYNCIEUBKOHTEKCTE CUTYyaIlUN
MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbISIBIATHIIPUINHHO-CICACTBEHHBIC
CBSI3U, CTPOUTh OOBACHEHME U3 |-2  JTOTMYECKHXIIAroBCOMOpoiHal—
2U3yUYEHHBIXCBOMCTBA(U3NYECKUXIBICHUN, PU3MUECKUX 3aKOHOBUJIN
3aKOHOMEPHOCTEM;

pelaTbpacy€THbIC3a1aunB2—

3 1eMCTBUSA, UCTIONB3YI3aKOHBIM(OPMYJIBI,CBSI3bIBAIONTME(PU3NUECKUEBEIMUUHBI: HA
OCHOBEaHAJIN3aY CIIOBUI3a/1a4N3aChIBATHKPATKOEY CIIOBHE, BBISIBIIATBHETOCTATOKT
AHHBIXISPEIICHU 321291, BRIONPATH3aKOHBIN(OPMYJITBI, HEOOX O AUMBIEITIsIeEpEIIie



HUS,TIPOBOIUTHPACUETHIMCPABHUBATHIIONYY€HHOE3HAaUeHU e (PU3HUECKONBETMUNHBI
CU3BECTHBIMUIAHHBIMU;

pacno3HaBaThIIPOOIEMBbI, KOTOPBIEMOKHOPEIIUTHIPUITOMOIU(PUZUYECKUXMETOA0B
,ACII0JIb3YSIOIIMCAHUEUCCIICA0BAHUS, BBIIEIATHIIPOBEPIECMOCIIPEATION0KEHUE,01IEH
UBATbIIPABUIBHOCTBIIOPAIKAIIPOBEACHUANCCIICIOBAHUA, ACIAThBBIBOBI,
MIPOBOAUTHOMNBITHITIOHA0IOICHUIOPU3NIECKUXABICHUN MM (DU3NYECKIX ~ CBOWCTB
Ten (KamWUISIpHBIE SIBJICHUS, 3aBUCUMOCTBH JaBJICHUSBO3]yXa OT €ro o0bEéMma,

TEeMIIepaTyphl, CKOpOCTHU npoiecca OCTBIBAHHSI
WHArpEeBaHUATIPUU3ITY YCHUUOTIIBETAN 3Ty YAt (ITOTJIONIAIOIEeH ) TOBEPXHOCTH,
CKOPOCTb UCTIApECHUS BO/IbI oT TeMIepaTypbl KUJKOCTH

WIUIOIIAIUEENTOBEPXHOCTH, AIEKTPU3ALUATEIINB3AUMOICHCTBHE

AJIEKTPUYECKUX3aps0B,B3aUMOACHCTBUETIOCTOSIHHBIXMArHUTOB, BU3Yy AJIM3alUsIMAar
HUTHBIXIOJIEUTTOCTOSHHBIXMArHUTOB, 1€ CTBUSIMArHUTHOT OTTOJISTHAITPOBOJHUKCTOK
OM,CBOMCTBAICKTPOMArH1uTa,CBOMCTBAAICKTPOABUTATEISANIOCTOSHHOTOTOKA): (hop
MYJIIPOBATHIIPOBEPSACMBIC MPEATIOJIOKECHUA, cobuparhb YCTaHOBKY u3
IPEAI0KEHHOT0000PY, I0BAHUS, OTTUCHIBATHX OA0MBITAU(OPMYINPOBATHBHIBOIBI;
BBITNIOJTHATHIIPSIMBIEU3MEPEHUATEMIIEPATYPbI,0OTHOCUTEITLHOMBIIAXKHOCTUBO3/yXa,C
WJIBITOKA, HATIPSKEHUSICUCITOIB30BaHUEMAHAIOTOBBIXIIPUOOPOBUIATIMKOB(PHU3HUIEC
KHXBEJIMYHMH,CPAaBHUBATHPE3YIbTaThIN3MEPEHUH CYIETOM3aIaHHOMAOCOTFOTHOUIIOT
PEIIHOCTH;

MPOBOAUTL  HUCCIEAOBAHHWE 3aBUCHUMOCTH  OJHOM  (DU3UYECKOM  BEIMYHMHBI
OTAPYTOMCUCIIONIB30BAHUEMITPSMBIXU3MEPEHU (3aBUCUMOCTHCOMPOTUBICHUSTIPOB
OJHUKAOTETOJJIMHBL, ITOIIAUTIONIEPEYHOTOCEYECHUS U YAEIBHOTO COIPOTUBIICHUSA
BeIIleCTBA MIPOBOJIHUKA, CHJIBI
TOKa,UTyIErOYePE3NPOBOTHUK,0THATPSIKECHUSHAITPOBOIHUKE, UCCIEOBAHUEIIOCTIE
JI0BaTEIbHOTOUNapaLIeIbHOTOCOECTMHEHUHUTTPOBOIHUKOB ): TUTAHUPOBATHUCCIIEIOBA
HHE,CO0MPaThyCTaHOBKYHMBBITIOIHITEU3MEPEHUS, CIICTY ATTPEI0KSHHOMYILIaHY, (hu
KCHPOBAThPE3YIbTATHINOIYYEHHON3aBUCUMOCTHBBHICTAOIUIIUT PaPUKOB,1eTIaThHB
BIBO/JIBI TTOPE3YJIbTATAMUCCIICIOBAHUS,
MPOBOAUTHEKOCBEHHBIEU3MEPEHUAPU3NUECKUXBEIUUNH(YICTbHAATEIIOEMKOCTHBE
IECTBA,CONMPOTUBICHUETTPOBOIHUKA, PA00TAMMOIIIHOCTHIICKTPUIECKOTOTOKA ): 1114

HUPOBATHU3MEPEHUS,COONPATHIKCIIEPUMEHTAIILHY IO YCTaHOBKY, cienys
MPEIOKCHHOW WHCTPYKITUHU, HBBIUNCIISATh3HAUCHUCBEIIMUNHBI,
coOmo1aTh MpaBuiia TEXHUKHU 0e30macHOCTH npu pabote c

71a60paTOPHBIMOOOPYIOBAHUEM;

XapaKTePU30BATHIPUHIUIIBIIEHCTBUAN3YYCHHBIXTPUOOPOBUTEXHUUECKUXYCTPONC
TBCOMOPONHANXONMHUCAHUSI(BTOMYHCIIC:CUCTEMA OTOIUIEHUST JIOMOB, THUTPOMETD,
napoBast TypOUHa,
aMIIEPMETP,BOJIBTMETP,CUETUMKIIEKTPUUECKONIHEPT U, AIEKTPOOCBETUTEIBHBIETIP
nOOopHI, HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpuMepsl),



ANEKTPUYECKUENTPETOXPAHUTEH, AIEKTPOMATHUT, AIEKTPOJBUTATEND
MOCTOSIHHOTO TOKA),MCIOJNIB3Ysl 3HAHMSI O CBOMCTBAX (PU3MYECKHUX SIBICHUU W
He00X0IUMble(PU3NYECKNE3aKOHOMEPHOCTH;
Pacno3HaBATHIIPOCTHIETEXHUUECKUEYCTPONCTBAUU3MEPUTEIBHBICTTPUOOPBITIOCXEM
aMUCXEMaTUYHBIMPUCYHKAM(KUAKOCTHBIATEPMOMETP, TEPMOC, ICUXPOMETP,TUTPOM
€Tp,/IBUTraTEIbBHY TPEHHETOCTOPAHUS,IJIEKTPOCKOI,PEOCTAT),COCTABIATHCXEMBIAIIE
KTPUYECKHUX

nenei C [I0CJIEI0BATEIBHBIM U napajuiebHbIM COEIMHEHHEM
JIEMEHTOB,PA3JIN4asty CIOBHBICO0O03HAUYECHUAIIIEMEHTOBIIEKTPUYECKUXLIECTIEH;
IPUBOAUTHIPUMEPHI(HAXOAUTHUH(OPMALIMIOOIPUMEPAX )ITPAKTHUECKOT OMCIIONB30
BaHUA(PU3NUECKIMX3HAHUUBIIOBCEAHEBHOKU3HU I oOecreueHus: 06e30MacHOCTH
pu oOparnieHuu Cc npudopamu
UTEXHUYECKUMUNYCTPOUCTBAMU,COXPAHEHUS3TOPOBbSIMCOOTIOEHUSHOPMIKOJIOT Y
€CKOT'0 IOBEJCHUS BOKPYKAIOILIEH CPELeE;
OCYIIECTBIATEIIOUCKMH(pOpMauupu3ndeckorocoepxxanusiBIHTepHeTe, HaOCHOBE
MMEIOIIHNXCA3HAHU MUY TEMCPAaBHEHU S JOTIOTHUTEIbHBIXUICTOYHUKOBBBIIEISATEUH (D
OpMALINIO,KOTOPASABIIAECTCAIPOTUBOPEUNBONUITUMOKETOBITEHEAOCTOBEPHOI;

HCIIOJIB30BaTh IIpu BBIITIOJIHCHHUN y‘{e6HBIX BaIIaHI/If/'I Hay4HO-
-HOHYJIHpHYIOJIHTCpaTypy(i)I/IBI/I‘-IGCKOI‘OCOI[Cp)KaHI/IH,CHpaBOT{HBIGMaTepI/IaJIBI,pCCY
PChI CCTHU I/IHTepHeT, BJIaACTb HpI/IéMaMI/I KOHCIICKTHUPOBAaHUA

TeKCTa,NpeoOpa30oBaHUSAUH()OPMAITTMU30AHOW3HAKOBOHCUCTEMBIBAPYTYIO;
C037aBaTbCOOCTBEHHBIENMChbMEHHBIEMKPATKHEY CTHBIECOOOIIEHN,00001asuHbOP
MAaIMIOM3HECKOIbKUXUCTOYHUKOB(PU3NUECKOTOCOACPHKAHUS, BTOMUUCIICTY OJIMUHO
[PENCTABIATHPE3YIbTATHIIPOEKTHON WIIM MCCIIEA0BATENBCKOM NESTEIBHOCTH, NPU
TOM

IPaMOTHOMCIIOJIb30BaThbU3yY€HHBIUITOHATUHHBIHANIIAPATKY PCAPUZUKH,COPOBOXKT
aThBBICTYIJIEHUE MTPE3EHTALUEH;
PUBBITIOJHEHUNYYEOHBIXTIPOSKTOBUUCCIIE T0BAaHU (D U3UYECKUXITPOIIECCOBpACHpe
JeNATbOOsI3aHHOCTUBIPYIIIIEBCOOTBETCTBUUCIIOCTABIICHHBIMU 33Jla4aMU, CIEAUTH

3a BBITIOJITHECHUEM IJaHa NIEUCTBUU
HKOPPEKTUPOBATHET0,a/IEKBATHOOLIEHUBATHCOOCTBEHHBINBKIIAABAEATEIIBHOCTD
TPYMIIbI, BBICTPaNBATh KOMMYHHUKAaTUBHOE

B3aMMOJICCTBUE,IPOSBIASITOTOBHOCThPA3PEIIATEKOH(DIIUKTHI.

K koniy oOyueHuss B 9 KJjacce TmpeAMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHEIOJKHBIOTPAXKATHC(HOPMUPOBAHHOCTHYOO YHAFOIITUX CSTYMEHUIA

HCIIOJIb30BaThIIOHATHS : CHCTEMA0OTCUETa, MaTEPUATIbHASI TOUKA, TPACKTOPHUS,

OTHOCHUTEIBHOCTh MEXaHU4YECKOTO JBUKECHMUS,
nedopmanus(yrnpyras, maacTHIecKas ), TpeHIEe, ICHTPOCTPEMUTEIILHOEY CKOPEHHE, HE
BECOMOCTh M MEpPerpy3Kd, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,IEHTP



TSOKECTH ~ TBEPIOTO  Tela,  paBHOBECHME,  MEXaHMYECKHe  KoJieOaHHs
WBOJIHBI,3BYK,HHPPA3BYKUYIbTPa3BYK,JIEKTPOMAr HUTHBIEBOJIHBL, IIIKAJIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M J1aJIbHO30PKOCTb,CIIEKTPBI
UCIIyCKAaHMsI U NOTJIOUIEHMs], alb(a-, 0eTa- U raMMa-u3Iy4eHus,u30TOIbL, 1 IepHAS
JHEPIeTHKA,

paznuyaThsBICHUsA(PAaBHOMEPHOECHHEPABHOMEPHOCTIPSIMOIMHEHOEIBUYKEHKE, PaB
HOYCKOPEHHOETPSIMOJIMHEHHOEABUKEHUE,CBOOOJHOCTIA/ICHUE TEJ, PaBHOMEPHOE
JIBKEHUE TI0 OKPY>KHOCTH, B3aHUMOJECHCTBHETEN, PEAKTUBHOE JIBH)KECHHE,
Kose0aTenbHOE JBMKCHHE (3aTyXalolfe MUBBIHYXICHHbIC KOJeOaHUs), pe30HaHC,
BOJIHOBOE JBUKEHUE,
OTPAKEHUE3BYKA,ITPSMOJINHEMHOEPACTIPOCTPAHEHNUE,0TPAKEHUECUTIPEIIOMIIEHUECBE
Ta, TOJHOE BHYTPEHHEE OTpPAXXEHUE CBETa, pa3loKeHue Oeloro cBeTa
BCIIEKTPHUCIIOKEHUECTIEKTPATBHBIXIIBETOB, TUCIIEPCHUICBETA,ECTECTBEHHASPATUOAKT
MBHOCTh,BO3HUKHOBEHUEIMHENYATOTOCIIEKTPAU3IYYEHUSI) 1O  ONUCAHUIO  HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE  OIIBITOB,JIEMOHCTPUPYIOINXAAHHOE
(pu3nyecKoesBICHUE;

pacno3HaBaThIPOSBICHUEN3YYEHHBIX PU3NUECKUXABICHUMBOKPYKAOIEMMUPE(BT
OMUHCIIEPU3NIECKUESIBICHUABIPUPOJC: IPUINBEl U OTJIMBBI, ABUKCHHUE IIJIAHET
Conneunon CUCTEMBI,
PEaKTUBHOEIBUKEHUEKNBBIXOPTraHU3MOB,BOCIIPUATUE3BYKOBKUBOTHBIMHU,3EMIIETP
SCEHHE,CECMUYECKUEBOIHBL, Iy HAMU,3X0,1[BETATEN, 0N TUYECKUES BICHUSBIIPUPOIE
,OMOJIOrNYECKOE I CTBUEBUIUMOT O,y IbTPA(0IETOBOTOMPEHTI€HOBCKOT OM3ITYYEe
HUM,ECTECTBEHHBINPAIN0aKTUBHBIA(DOH,KOCMUYECKUEITYYH,PATHOAKTUBHOEU3ITYYe
HUENPUPOIHBIXMUHEPAJIOB,1EHCTBUEPAUOAKTUBHBIX U3y YEHUHHAOPTaHU3MYEIIOB
€Ka),TPUITOMIIEPEBOANTHIIPAKTUUECKY03a/1a4yBy4€OHY 10, BBIACIIATHCYIIECTBEHHbI
ecBoicTBa(IIPU3HAKY ) (PU3UUECKUXIBIICHU;

ONMCHIBATH ~ HM3YyYEHHbIE  CBOMCTBA Tel W (U3MYECKUE  SBJICHMS,
UCTIOJb3YA(U3NYECKUEBETUUYUHBI(CPEAHSISIMMTHOBEHHAsICKOPOCThTEIAPUHEPABHO
MEPHOM/IBH>)KEHHUH, Y CKOPEHUE, IEPEMEILIEHNE, ITY Th, YTJIOBASICKOPOCTh,CUIIATPEHHUS,C
WIayIpyroCTH,CUIIATsHKECTH,y CKOPEHUECBOOOIHOTOIIa/1€H S, BECTENA, UMITY IbCTEN
a,IMITYJIbCCUJTbI, MEXaHUUYECKasIpa0OTaMMOILHOCTh, TOTEHIIMAJIbHASIIHEPT UATENA, 10
JTHSITOTO Haj MOBEPXHOCTHIO 3eMJIH, NOTEHIMAIbHAS SHEPrus
CKaTOUIPY>KUHBI, KHHETHYECKASIIHEPT UL, ITOJTHASIMEXAHUUECKAsIIHEPT U, IEPUOL U
yacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTATOHA, CKOPOCTH
CBeTa, MoKasartelib PEIOMIICHUS cpenbl), npu
ONMHUCAHUUIPABIIBHOTPAKTOBATh(PUINYECKUICMBICTUCIIONB3YEMbIXBETMYNH,0003H
a4eHUSUEAMHUIBIPU3NYECKUXBETNINH, HAXOAUTH(OPMYJIbL,CBSI3bIBAIOILINE
JTAHHYIO duznyecKyto BEJINYUHY c JIpYyTUMU
BEJIMYUHAMU,CTPOUTHI paPUKNN3YYCHHBIX3aBUCUMOCTEN(DU3MUECKUXBEIUHH;
XapaKTepHU30BaTHCBOMCTBATEN,PU3UUECKUESBICHUSUIIPOLIECCHI, UCTIOIb3YI3aKOHCO



XPAHCHUASHCPI NN, 3aKOHBCEMHUPHOT OTATOTCHUS,

IPUHLUIICYIEPIIO3ULUACHIL, IPUHIMIIOTHOCUTENBHOCTUL anniies,3aK0HbI
HproTOHA, 3aKOH COXpaHEHHs HMILYJIbCA, 3aKOHBl OTPAKECHHS HIIPEIOMIICHUS
CBETa, 3aKOHBI COXpaHEeHUs 3apsI0BOrO U MaccoOBOTO
YU CENPUSIEPHBIXPEAKINIX, IPUITOMIABATHCIOBECHYIO()OPMYIUPOBKY3aKOHAH
3aMMCBIBATHETO MATEMATUYECKOEBBIPAKEHNUE;
00BACHATH(UZNYECKUETTPOLIECCHINCBONCTBATEIN,BTOMUNCIEUBKOHTEKCTE CUTYyalUN
IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATBIIPUYNHHO--
CJIEICTBEHHBIECBS3HU,CTPOUTHOOBICHEHNEN32—3JI0OTHUECKHX IaroB ¢ OMOPOi Ha 2—
3 U3Y4YEHHBIX CBOKCTBA bu3nYECKUXSIBICHUN, PU3MUECKUX
3aKOHOBHWJIN3aKOHOMEPHOCTEN;
pelarbpacuéTHblIe3a1a4i(ONUPAIOIINECIHACUCTEMYN32—3ypaBHEHN), HUCIOJb3Ys
3aKOHBI 17} (dopMmybl, CBA3BIBAIOLINE
(u3nyecKueBEIMUNHBI: HAOCHOBEAHAIN3ay CIIOBUS3a/1a4M3aIMChIBATBKPATKOEY CJIOB
Y€, BBIIBJISATH HENOCTAIOIIME WJIM W30bITOYHBIE JAHHBIE, BBIOMPATH3AKOHBI H
(bopmybL, HEO0OXOANMBbIE TUTSL penieHus, MIPOBOJIUTH pacu€Thbl
MOLIEHUBAThPEAIMCTUIHOCTHIIOIYYEHHOrO3HAU€HUA(DU3NUECKONBEINYNHBI,
pacno3HaBaThlIPOOIEMbl, KOTOPHIEMOKHOPEILIUTHIPUITOMOIITU(PU3UYECKUXMETO0B
,ACTIOJIb3YSI0IIMCAHUEUCCIIEJOBAHMN S, BBLIEIATHIIPOBEPSIEMOCTIPEAIIOI0KEHUE, OLIEH
MBAThIIPAaBUIBHOCTHIIOPSIKAIIPOBEICHUSMCCIIEIOBAHUS, AEIAThBBIBOII, HHTEPIIPET
MPOBaThPE3YJIbTATHIHAOIIIOICHUI HOIIBITOB;
IPOBOAUTHONBITHINIOHA0IIOICHUIO(PU3NUECKUX ABIICHUMMIIN(U3UUECKUX ~ CBOWCTB
TEN (u3ydeHue BTOPOT'O 3aKOHa HeroToHa,
3aKOHACOXPaHEHUSIIHEPTUH,3aBUCUMOCThIIEPHO01aK0Ie0aHUHITPY KUHHOT OMasiTHUK
a OT Macchl rpy3a U KECTKOCTU NMPYXKUHBI U HE3aBUCUMOCTh OTAMILIUTY 1Bl MaJIbIX
KoJieOaHUM, TPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA,pa3ioKeHHe OeIoro CBeTa B
CIEKTP, U3y4YeHUe CBOICTB M300paKEeHUS
BILJIOCKOM3EPKaJIENCBONCTBU300paKEHUSTIPEIMETABCOOMPAIOIIECHITNH3E, HA0II0ICH
MECIUIOIIHBIXUIIMHEHYAThIXCIIEKTPOBU3ITYYEHHS ):CAMOCTOS TEIbHOCOOMPAThYCTAHO
BKYH3U30bITOYHOTOHA00Pa000PYI0BAHNUS,0TUCHIBATHX0JOMBITAUETOPE3YIIbTATHI, ]
OpPMYJIMPOBATHBBIBO/IBI;

IPOBOJUTH npu HEOOXOUMOCTH CEPHIO IPSIMBIX U3MEPEHUH,
olpeenssAcpeIHee3Ha e HUen3MepsieMON BeTMIUHBI( POKyCHOEepaccTossHrecoOrpa
IOIIEHITUH3HI ),000CHOBBIBATHBRIOOPCTIOCOOAN3MEPEH U (M3MEPUTETHLHOTO
npudopa);

IPOBOJUTHUCCIIEA0BAHNE3aBUCUMOCTEN (PU3NYECKUXBETUNYMHCUCTIONB30BAaHUEMITP
SAMBIXU3MEPEHU(3aBUCUMOCTBITY THOTBPEMEHU

MPUPABHOYCKOPEHHOMIBMKEHUNOE3HAYAIbHOWCKOPOCTH, IEPUOaK0Ic0aHNIMATE
MaTUYECKOTOMAsITHUKA OTJIMHBI HUTH,3aBUCUMOCTHYTJA OTPaXEHUs CBETa OT
yTiia naJieHus u yriia MIPEIOMIICHUS oT



yTianajieHus): IIaHUPOBATHHUCCIIETI0BAHNE,CAMOCTOSITEIFHOCOONPAThY CTAHOBKY, ()
MKCHPOBATbPE3YIbTATHINOIYYCHHON3AaBUCUMOCTU(UZNYECKAX BEIMYMH B BHUJE
TaOJuI U TPaUKOB, A€TaTh BEIBOBI OPE3YIbTaTAMUCCIIEAOBAHMS;
POBOIUTHKOCBEHHBIEU3MEPEHUA(DU3NIECKUX BETUYHH(CPETHSICKOPOCTEIY CKOPEH
HeTeanprupaBHOYCKOPEHHOMABIKEHIH,Y CKOPEHHECBOOOTHOTOTIaICHUS, /KECTKOCT
BIPYKUHBL, KO3 (PPHUIUEHTTPEHUSICKOIBKEHUS,MEXaHTYECKasipadOTaNMOIIIHOCTb, Ya
CTOTauMEPUOAKOICOAHNIMAaTEMAaTHIECKOTOUTIPYKUHHOTOMASI THUKOB,0NITHYECKAsC
MIIacOONPAIOIIEIIINH3BL,PATUOAKTUBHBIN(DOH ): INTAHUPOBATEU3MEPEHHS,COOMPATH
KCIIEPUMEHTAIbHYIOYCTAHOBKYHBBITIONHATh HM3MEpPEHHs], CIeAys MpeI0KEeHHOM
MHCTPYKLIMM, BBIYUCIATH3HAUEHUE BEIWYMHBI M aHATU3UPOBATh IOJTYUYECHHBIC
Pe3yJIbTaThI ¢ YYETOM3aJaHHOUIIOTPEIITHOCTH U3MEPEHUM;

co0II01aTh npaBuiia TEXHUKH 0€e30MacHOCTH npu paboTe C
71a060paTOPHBEIMOOOPYI0BAHUEM;

pa3IM4aThOCHOBHBICTIPM3HAKIUI3YYEeHHBIX (PU3HUECKUXMO/IEIIeH: MaTepHAIbHAATOY
Ka,a0COTIOTHOTBEPAOETEIN0, TOYEUHBIMMCTOUHUKCBETA,TyY, TOHKAsUINH34, [IJIaHETap
HasIMOJI€baTOMAa, HY KIIOHHASIMOIEJIbaTOMHOT 051]1Pa;
XapaKTepU30BaAThIIPUHITUIIBIICHCTBUSN3YICHHBIXTPHOOPOBUTEXHUUECKUXYCTPOC
TBCONOPOWHANXOMUCaHUSA(BTOMYHCIIE: CTUAOMETP,JaTYUKHUIIOTI0KEHHUS,pACCTOSIHA
Sy CKOPEHU S, PAKEeTa,dX0JI0T,0UKH,IEPUCKOIL, (PoTOAIIapaT,0NTHYECKUECBETOBO,IbI
,CTIEKTPOCKOIIL,JO3UMETP,kKaMepaBuiibcoHa), NCTIONb3y I3HAaHMSI0OCBONCTBAaX PU3UIEC
KUXSIBJICHUMMHE0O0X0IMMbIE(PU3NIECKUE3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBI u CXEMaTUYHbIE PUCYHKH M3YYEHHBIX
TEXHUYECKUXYCTPONCTB,U3MEPUTENBHBIXITPHUOOPOBUTEXHOIOTMYECKUXITPOIIECCOBIT
pUpelIeHuny4eOHO--

MPAKTUYECKUX3a1a4,0NTHUECKUECX EMBIIAIIOCTPOCHUIN300p K HUIMBILTOCKOM3ED
Kajiencoouparoien JMH3e;
OPUBOAUTHIPUMEPHI(HAXOAUTHUH(OPMALIUIOOTPUMEPAX )TPAKTHUECKOTOMCIIONB30
BaHUA(DU3NUIECKINX3HAHUUBIIOBCEAHEBHOWKU3HN I oOecrieueHus: 0e30MacHOCTH
pu oOparieHuu c npudopamu
UTEXHUYECKUMUYCTPOMCTBAMHU,COX PAHEHUS30POBBSICOOIIIOIEHUSTHOPMAIKOIOTHY
€CKOT0 MOBEICHUS BOKpYKaloIIel cpee;

OCYLIECTBIAThIIOMCKUH(pOpMaLuupuzndeckorocoaepx anusislInTepuere,
CaMOCTOSITENIbHO (OPMYJIMPYs MOMCKOBBIM 3ampoc, HAXOAUTHITYTH OINpEAeSICHUS
JOCTOBEPHOCTH ITOJTyYE€HHOU uHbOopMaIuu Ha
OCHOBEHMCEIOIIMXCA3HAHUUHIOTIOTHUTEIbHBIXUCTOYHUKOB;

HCMOJIb30BaTh pu BBINOJIHEHUU Y4EOHBIX 3a1aHAN HAay4YHO--
MOMYJIIPHYIOJIUTEPATY Py (DU3NIECKOTOCOAePKAHUS, CITPABOUHBIEMATEPHAIIBL, PECYP
ChI CeTH Hurepuer, BJIAJIETh npuémMamMu KOHCIIEKTUPOBaHUS

TEKCTa,npeoOpa3oBaHUSMH(OPMALIMMU30IHON3HAKOBONCUCTEMBIBAPYTYIO;
co3gaBaTh  COOCTBEHHbIE  NUCBMEHHbIE M YCTHble  COOOIEHHA  Ha



OCHOBEHH(OPMALIMUU3HECKOIBKUXUCTOYHUKOB(PHU3NIECKOTOCOACPKAHUSL, Ty OTUIH
0 NPEICTaBIATD pe3ybTaThl MIPOEKTHOMN WIn
MCCIIEI0BATENCKOU IS TETbHOCTH, IPHITOMIPaMOTHOHCIIONB30BATh U3y YeHHBIMIIO
HATHHHBIANIapaTH3yYaeMoropasiena(pu3nKuCcOnpOBOKIaTHBEICTYINICHUETIPE3e
HTanueicy4éToMocO0eHHOCTeHay TN TOPUHCBEPCTHUKOB.

« TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmuyecTBoyacos DJIeKTPOHHbIe(H
Ne HaumenoBanue KP op ¢posbie)odpa3oBa
n pa3aesioB u Bcero TeJIbHbIepecypChl
/ TEMIPOrPaMMBbI
n
Paznenl.®@u3znkaneépoibBNO3HAHNHOKPYKAIOLETOMHUPA
bubmuortexal [OK
11 ) - 2
HSHRaTHayRaompHapose https://m.eds00.ru/7f416194
bu6mmorexal [OK
1.2 ) 2 1
HSHHACCIHCBEIIHIHAL https://m.eds00.ru/7f416194
. bu6nuorexal [OK
1.3 EcTtecTBeHHOHAYyYHBIMETONIO3 | 2 1 https://m.edsoo.ru/7f416194
HaHUS
Hroronopaszneiy 6
Paznen2.IlepBonayajibHbIecBe/IeHUSIOCTPOEHUHBEILLIECTBA
bu6mmorexal [OK
2.1 1
CTpoeHHeBeuieCTsa https://m.eds00.ru/7f416194
99 JIBr>KeHMENB3aMMOAE 5 1 bubmuortexal [OK
' CTBUEYACTHIBELIECTBA https://m.eds00.ru/7f416194
bu6mmorexal [OK
2.3 A 2
a TPETATHAISCOCTOMHIABCIMECTS https://m.edso00.ru/7f416194
Uroromnopaszneny 5
Paznen3./IBu:keHnenB3anmMoaeicTBeTE
but6morexal [OK
3.1 M 3
CXAMMHCCROCABHIACHHE https://m.edso00.ru/7f416194
3.2 Huepuus,macca,m10THOCTb 4 1 bu6nunorexal [OK

|

‘ ‘ ’ ’ https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

but6morexal [OK
3.3 Cuna. Bupsicun 14 ! https://m.eds00.ru/7f416194
Hroronopaszneny 21
Pa3znend./laBieHneTBEPABIXTE,KUIKOCTEHNNTA30B
41 Hasnenue.llepenauanaBnen 3 bubnmnorexkal [OK
' USTBEPABIMUTEIIAMHU, KU IKOC https://m.edsoo.ru/7f416194
TSIMHA UTa3aMU
bu6nuorexal [OK
4.2 JaBIICHHEKIIKOCTH > https://m.edso00.ru/7f416194
bu6nmorexal [OK
4.3 ATnmocheprocaacie 6 https://m.edso00.ru/7f416194
44 JlelicTBue)KNIKOCTUUTa3aHATIO 7 1 bubanorexkal [OK
' rpy’kKEHHOEBHUXTEIIO https://m.edso00.ru/7f416194
Uroromnopazneny 21
Paznens. PaboTanMoImHoOCTh. DHEeprus
bu6mmorexal [OK
A P
> aboTanMOmHOCTS 3 https://m.eds00.ru/7f416194
bu6mmorexal [OK
52 | Tlpocteiemexanusmel > https://m.eds00.ru/7f416194
bu6mmorexal [OK
>3 Mexartirieciasonepris 4 . https://m.eds00.ru/7f416194
Hroronopaszneny 12
PesepBHOEBpeMs 3
OBHIEEKOJIMYECTBOYACOBIIOIT| 68 3
POI'PAMME
8 KJIACC
KoangecTBouacos JJ1eKTPOHHBbIe(LIH
Noni/ HaumenoBanue KP P ¢pposbie)oopa3oBa
o pa3nesioB u Bceero TeJIbHbIEPeCYpPChl
TEeMIPOrPaMMbI
Paszgenl.TensoBbiessBIeHNs
. bu6mmorexal [OK
1.1 CtpoeHunencBoicTBaBeIIeCTBA 7 https://m.edsoo.ru/7fA18 1ce
bu6mmorexal [OK
12 Teroerenporeccy! 21 1 5 https://m.edsoo.ru/7f4181ce
Hroronopaszneny 28

Paznen2.dunekTpudyecKueMMarHUTHbIESI BJIEHUSI



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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21 DneKkTpuyecKue3apsabl. 3apsuK 7 1 bubnunorexal [OK
' €HHBIETEIaNnUuXB3auMOICUCTB https://m.edsoo.ru/7f4181ce
ne
. . but6mmorexal [OK
2.2 [TocrostHubIIANEKTpHUECKUATOK| 20 7 https://m.edsoo.ru/7f4181ce
bu6mmorexal [OK
2. M
3 ATHITTHPICABICHIA 0 https://m.edso00.ru/7f4181ce
bu6morexal [OK
2.4 4
MeKTPOMArHHTHATHHAYKIIA https://m.edso00.ru/7f4181ce
Hroromnopaszneny 37
PesepBHOEBpeMs 3
OBIIEEKOJIMYECTBOYACOBIIOIT| 68
POI'PAMME
9 KJIACC
KouanuectBovacos JJ1eKTPOHHBbIe(LIH
Non/ HaunmeHoBaHnme Kp P ¢posbie)oOpa3oBa
o pa3nesioB u Bcero TeJIbHbIEPeCYPChl
TEeMIPOrPaMMbI
Pa3zgenl. MexannuecKkuesiBJeHHU S
MexaHn4eCcKOeIBUKEHUEUC bu6mmorexal [OK
1.1 10 1
MOCOOBIETOOTICAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexal [OK
1.2 B i 2
SAMMOAeHCTBHETEN 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexal [OK
1. 1
3 3AKOHEICOXpaHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroronopasznery 40
Paznen2.MexaHn4eCKHEKO0JIe0AHUSAUBOJTHBI
bu6mmorexal [OK
21 MexarieckueroneOarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexal [OK
2.2 M .

CXAHHCCKHCBONHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroronopaszneny 15
Pa3nen3.2/1eKTPOMArHUTHOCII0JIEHIJIEKTPOMATHU THbIEBOJIHBI

31 DneKkTpoMart 6 5 bubnmnorexal [OK
' UTHOE TI0JIe https://m.edsoo.ru/7f41a4a6
HAJIEKTPOMArH
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UTHBICBOJIHBI
Uroronopazneny 6
Pa3jnend. CBeToBblesiBJIEHUS
4.1 3aKOHBIPACIIPOCTPAHCHUSICBETA 6 2 bubmuorexal [OK
https://m.edsoo.ru/7f41a4a6
bu6morexal [OK
4.2 JIMH3BIMONTHYECKUETTPHOOPBI 6 httos://m.edsoo.ru/7f41a4a6
bu6morexal [OK
4. P
3 pa3J10>KeHHe6eJ10rocBeTchneKT 3 htts://m.edsoo.ru/7f41a4a6
Uroronopazneny 15
PazgenS.KBaHTOoBBICSIBJICHUSA
bubmuorexal [OK
A n 4
> CHYCRARTCHTIOLIOMeRHECRETa https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmnorexal [OK
52 CTpocHHeaTOMHOrOS Apa 0 https://m.edsoo.ru/7f41a4a6
bubmnorexal [OK
5.3 A 7 1
ACPHBIEpEaKn https://m.edsoo.ru/7f41a4a6
Hroronopazaeny 17
Pa3nen6.IloBTopuTe/bHO-0000IIAKOIIMITMOTY/Ib
6.1 [ToBTOpeHMENOOOOIICHHIEC 9 bubnunorexal [OK
' oJiepKaHUIKypcadu3nKm3a https://m.edsoo.ru/7f41a4a6
7-9 knace
Hroronopaszneiy 9
OBILIEEKOJIMYECTBOYACOBIIOIT | 102 3
POT'PAMME
IMOYPOYHOE IIJNTIAHUPOBAHUE
7 KIIACC
KosmmuecTBoyacos DJieKTpOHHbIenu¢pos
Ne Temaypoxa wp | op Hara bleoOpa3oBaTebHbIEpe
n Bcero U3YYEeHHs| CYPChbI
/
n
1 duznka— 1
HAyKaOoIPUPOJIE.
SBnenusnpupon
BI
2 DusndecKuesBICHUS 1
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dusnyeckuese
JINMYUHBIMUXHU3M
epeHue

Ypok-
HCCJIeJOBAHMe
"U3mepenuneremMiie
PaTypbINPUIIOMOLL
U

JKHJIKOCTHOTOTEPMOMETP
auJaTYHKA

Temnepatypnl'™*

Merozasl Hay4HOTO
no3Hanus.Onucanue
(bU3HYECKUX SIBICHUN
CIIOMOIIBLIOMOJIENEN

bu6nuorexal [OK
https://m.edsoo.ru/ff09f72a

Ypok-ucciegopanue
"IlpoBepkarunoTesbl:
AJIbHOCTBIOIETAIIAPUK
a,lyILleHHOTOTOPU30HTA
JIbHO,TeM

00J1b11IE,9€eMO0JILIIIEBBIC
oTa mycka'”*

Crpoenue
BEIIIECTBA.

OnBbIThL JOKA3bIB
AIOLINEIUCKPETH
oe
CTpOCHHEBEIECTBA

bubmuortexal [OK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/Ie‘laCTI/IHBCH_ICCTB
a

bu6nuorexal [OK
https://m.edsoo.ru/ff0a013e

Ypok-
uccjaenoBanne«OnpITLIN
0

Ha0/110/1eHHIOTEINJIOBOT
OpacIIHPEHUATa30B»™

10

ATperaTHbpIeCOCTOSIHUSIBE
11eCTBA

11

OcoOeHHOCTH
arperaTHbpIX
COCTOSIHUIBOIB1. 0000111
CHHUETTopa3 ey

«ITepBoHaUaNbHBIECBEICH
usi0

CTPOCHUUBCUICCTBA»

bu6mmorexal [OK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12

Mexanunueckoe
nBMkeHue.PaBHOM
€pHOEHMHEPABHOME
PHOEIIBUKEHHUE

bu6mmorexal [OK
https://m.edsoo.ru/ff0a05c6

13

CxopocTb. EquHUIIBICKOPO
CTH

bu6morexal [OK
https://m.edsoo.ru/ff0a079c

14

PacuernnyTunBpeMeHu 11
JKEHUs

bu6morexal [OK
https://m.edsoo.ru/ff0a0ae4

15

Nuepuusi.
Macca —
MEpauHEPTH
OCTHTEN

bu6morexal [OK
https://m.edsoo.ru/ff0a0c10

16

IlnoTHOCTHBEIIECTBA.
PacueTrmaccoinoonema
TeJIAIOo
erorJIoTHOCTH™

but6mmorexal [OK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHasipaboTa«
OnpeneeHNENIOTHOCT
HTBEPJOrO0 TeJIa»™

18

Pemenuneszagaunoreme"”
ITmorHOCTEBEIIECTBA"

bubmnorexal [OK
https://m.edsoo.ru/ff0al23c

19

Cuia kak
XapaKTEePUCTH
KaB3anuMOJIENC
tBHUsATEN.CHita
ynpyroctu.3akoHl yka

20

JlabopaTopnasipado
Ta<3y4yenuesaBuc
HMOCTH
PACTSKeHM

(nepopmanun
) IPYKUHBbI
OTNPHJIOKEHH
ol CHIIBI»*

21

[[ABnenuersrorenns.Cun
aTsDKECTU

22

CBsI3b MEXIy CHIION
TSKECTH
nmaccorrena.Becre
nma.Pemenne3agadarmno
TeMe
"Cunatskectu"

bu6mmnorexal [OK
https://m.edsoo.ru/ff0al778

23

CuJia TSOKECTH Ha
JPyTUX

bu6morexal [OK
https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

mwianeTax. Puznyeckuex
apaKTEePUCTUKHUIIIAHET

24

Nsmepenuecuin./lunamome
Tp

bubmuorexal [OK
https://m.edsoo.ru/ff0al8cc

25

Bectena.HeBecomocTth

bu6mmorexal [OK
https://m.edsoo.ru/ff0al778

26

CroxxeHueAByXcui, Ham
PaBJIECHHBIXIIOO0IHOM
IPSIMOM.
PaBHO el CTBYIOIIASICUIT

bu6mmorexal [OK
https://m.edsoo.ru/ff0ala70

27

Pemenne
3aJ1a4 1o
TeMe"PaBHOA
EHCTBYIOLIAS

CHJI

28

Cuna TpeHus u eé
BHIbI. Tpenne
BIIPHPOJEH
TeXHHKe™

bubmuorexal [OK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopnasipado
Ta«3yyeHue3aBuc
HMOCTH CHJIBI
TPEeHUSCKOIbKEeHHs
OT CHJIbI 1aBJICEHUS
HXAPaKTEePACONPHUK
acaroluxcs
NMOBepPXHOCTEN»™*

bubmnorexal [OK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
OMpeIeTICHUEPaBHO
JIEACTBYIOIICHCHITBI

31

Pemenue 3anau no
TEMaM:
«Becrenay,«I"paduuec
KOen300pakeHne

bu6mmorexal [OK
https://m.edsoo.ru/ff0alde0

cum»,«Cuib»,«PaBHOIE
HCTBYIOILIASICHIT»

32

KonTtponbsHaspaboTanore
Mam:

«MexaHn4JecKoe IBIKEH
ne»,«Macca,IIIOTHOCTEY,
«Bectemnay,

«I'papnyeckoenzoOpaxeH
UECUID,

«Cuibsn



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

JlaBiaenue. Crioco0bl

bu6mmorexal [OK

33 YMeHbIIeHUs https://m.edsoo.ru/ff0a20a6
HYBeJIHYEHUSIABIEHH
ﬂ*
JlaBjenuerasa.
34 3aBHCHUMOCTB/I bubmmorexallOK
https://m.edsoo0.ru/ff0a2376
aBJieHHs ra3a
oT
00BEéMa,TemMmIep
arypbr™
35 ;Iae:;il::: bu6morexal [OK
. https://m.edsoo.ru/ff0a25b0
TBEPABIMHUTEIAM
H, JKMJIKOCTSIMH M
razamm.3axonlla
cKaasa™
36 JlaB/ieHHE B JKHAKOCTH bubmuorexal [OK
" https://m.edsoo.ru/ff0a2718
rase,BbI3BaHHOEIEiiCTB
HEMCHJIBITSIZKECTH ™
37 Pemenuesagaunoreme« bubmuorexal [OK
JlaBaeHHEBKUIAKOCTUNTA https://m.edsoo.ru/ff0a2826
3e.3akonllackansa»
bubmuorexal [OK
38 Cooduuaommecsicocy et https://m.edsoo.ru/ff0a2970
39 I'uapaBauveckuiinpecc bubmmorexal 0K
https://m.edsoo.ru/ff0a3136
40 Manomerp
bl.
IHopumHeBoi
JKMIKOCTHBI
HHacoc
ATmochepa3emauun bubnunorexal [OK
41 .
PUYUHBIEECYILIECTBO https://m.edsoo.ru/ff0a2b5a
BaHHS
42 BecBozayxa.ATMochepHo bu6nuorexkal |[OK
e
JIABJICHHUE https://m.edsoo.ru/ff0a2b5a
43 U3mepenue bubnmorexkal |[OK
aTMoc(epHOTO https://m.edsoo.ru/ff0a2da8

nasneHus. OnsiTToppuye
JUIN



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

44

3aBUCUMOCTBATMOC(EPHO
ro

JTABJICHUSIOTBBICOTHIH
aJypOBHEMMODSI

bu6mmorexal [OK
https://m.edsoo.ru/ff0a2fc4

45

bapomerp-

anepoun. ATMochepH
OeJlaBJIEHUEeHAPA3IINY
HBIXBBICOTAX

bu6mmorexal [OK
https://m.edsoo.ru/ff0a2fc4

46

Pemenne
3aJ1a4 1o
TeMe
"AtMmochepH
oexasieHue"

47

HeilicTrBue
JKHIKOCTH H

ra3a
HAMoOIPy:KeHHOe
BHHXTEJIO.
ApxumenoBacujia

bu6mmorexal [OK
https://m.edsoo.ru/ff0a3276

48

JlaGopaTopHasipaboTa«
OnpenesieHMEeBbITAJIKH
BalOIIEH CHJIbI,
AeMCTBYOIICHHATEJIO0,I10
rpysKeHHOoe

BKMIKOCTB)

bubmnorexal [OK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopnasipadoTano
Teme

«MccaenoBanne3aBuCHM
OCTHBeECa

TeJIa B BoJe OT 00hLEMA
NMOTPYKEHHOWBKHIKOC
THYACTUTEIA»

bu6mmorexal [OK
https://m.edsoo.ru/ff0a3514

50

ITnaBanuerea

bubmuorexal [OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTopnas
padora'" Koncrpyupo
BaHHeapeoMeTpPanIu
KOHCTPYHPOBAaHHEJI0
IKM 1

onpeaeeHueeérpy3onon
béMHOCTH"

52

PemennesamaumoreMam: «
IImaBanue

bu6morexal [OK



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB.Bo3ayxoruiaBanue»
,

«JlaBneHue TBEPABIX

TEN, KUAKOCTECHHI

Tra3oB»

https://m.edsoo.ru/ff0a3654

53

KonTponbnaspaboranore
Me

«JlaBneHue TBEPABIX
TEN, KUIKOCTECHHI
razoBy

54

MexannueckaspaboTa

bu6mmorexal [OK
https://m.edsoo.ru/ff0a3f82

55

Momnocts. EquHunsiMon
HOCTH

bu6morexal [OK
https://m.edsoo.ru/ff0a3f82

56

Ypok-

HCCIICAOBAHUE
"PacuérmoniHoc
TH,pa3BUBAEMON

npu
noabéMeronecTHume"

57

IIpocThiemMexaH
u3Mbl.Puruar.P
aBHOBECHECHJTH
apblyare

58

PbpryaruBrexHnke,0bIT
yunpupoze.Jlaboparo
pHasipabora

«HccaenoBaHueyca0BHii
paBHOBecHs

pblyara»

bu6morexal [OK
https://m.edsoo.ru/ff0a478e

59

Pemenunesagaunorem
e« Y CIIOBUSIpPABHOBECHU
spblyara»

bu6mmorexal [OK
https://m.edsoo.ru/ff0a48a6

60

Koxppuumnentnonesn
OroeiiCTBUSIMEXaHU3
ma.JlabopaTopuasipa
oora

«M3mepenneKIIInakmno
HHOM

IJIOCKOCTH»

61

Pemenuesagaunore
Me'"PaboTa,MoIHOoC
6, KIT/"

bu6morexal [OK
https://m.edsoo.ru/ff0a4c48

62

MexaHnnyecKkassdHEprusl.

bu6morexal [OK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas u
HOTEHIIHAIbHAIDHE
prust

https://m.edsoo.ru/ff0a4252

63

3aKOHCOXpaHEHUSIME
XaHUYECKOWIHEPTHH

bu6mmorexal [OK
https://m.edsoo.ru/ff0a4360

64

Ypok-3KkcnepuMeHT
no

Teme' JKcepuMeHTa
JIbHOeonpeaeJeHuen3
MEeHEeHUs
KHHeTHYeCKOoil
HIOTeHIN AJILHOMI
IHEPrUuM
NMPUCKATHLIBAHUHUTE/IA
NMOHAKJIOHHOI
miockocTu"

65

KonTponbHnaspaborarnore
Me

«PaboTanMonHOCTb.
OHeprus»

66

PesepaHslitypok.PaboTa
cTekcrtamunoreMe"'Mex
AHUYECKOEIBIKEHUE"

bubmuorexal [OK
https://m.edsoo.ru/ff0a4eeb

67

PesepBurlitypok.Pabota
crekctamunoTeme'" JlaBi
€HUETBEP/BIX TEI,
SKUIKOCTENUTa30B"

bubmuorexal [OK
https://m.edsoo.ru/ffO0a4ffe

68

PesepaHrlitypox.Pabora
crekctamunoreMme'"Pabdo
Ta.MOIIHOCTE.
Oneprus”

OBIIEEKOJIMYECTB
OYACOBIIOITIPOT'PA

MME

683



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBoyacos

Temaypoxka

KP
Bcero

KP

Jara
U3ydeHust

JIeKTPOHHbIEH
¢ppoBbIcoOpa3zoBa
TeJIbHbIEPeCYpPChl

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIPHO-
KMHETUYECKOUTEOPUUUU
XOIIBITHBIE
IIOATBEPKICHUS

bu6mmorexal [OK
https://m.edso0.ru/ff0a5256

Maccanpa3mepaToMOBUMO
JEeKyJ

Mopenu TBEPIOTO,
KUIOKOTO
Ura3zo000pa3HOrocoCcTos
HUMBEIIECTBA

bubmuorexal [OK
https://m.edsoo.ru/ff0a540e

OO0BsICHEHUECBOUCTBTBEP T
oro,

JKUIKOTOUTa3000pa3HOroC
OCTOSIHUH

BEII[ECTBA Ha OCHOBE
MTOJIOKEHUNMOJIEKY ISP
HO-
KMHETUYECKOUTEOpUHU

Kpucrannmaeckuenamopd
HbleTeNna

bu6nmmorexal [OK
https://m.edsoo.ru/ff0a5800

CMauuBaHue u
KanmuuisspHocTh. I 1
OBEPXHOCTHOCHATS
JKEHHUE

bu6mmorexal [OK
https://m.edsoo.ru/ff0a5530

TennoBoepacuMpeHUEnc
KaTHhe

bu6mmorexal [OK
https://m.edsoo.ru/ff0a5a26

Temnepatypa.Ca3pTemne
paTypsbIco

CKOPOCTBIO
TETJIOBOTO
JABMKCHUAYACTUILL

BryTtpenHsa
SHEPIHusl.
CriocoObIM3MEHEHN
SABHYTPEHHEWIHEPT
uu

bu6mmorexal [OK
https://m.edsoo.ru/ff0a5c60

10

Buaerrennonepenaun

Bbu6nuorexal [OK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

11

Ypok-
koH(pepenuus"[Ipaktu
YECKOEUCIOJIb30BAHUE
TEILJIOBBIX
CBOICTBBEILIECTBU
MaTepHaJIOBB IIEJISIX
sHeprocoepekeHus"

bu6mmorexal [OK
https://m.edsoo.ru/ff0a65c0

12

KonnuectBOoTEIIOT
bl. Y I€JIbHAATEIIOE
MKOCTb

bu6mmorexal [OK
https://m.edsoo.ru/ff0a6976

13

YpaBHEHHETEIIIOBOrO0aIa
HCa.
TemrooOMeHUTEILIIOBOCPA
BHOBECHE

bu6mmorexal [OK
https://m.edsoo.ru/ff0a7088

14

Jlabopatop
Hasl
pabora'' Uc
cJIe0BaHH
esIBJICHUSI

TenJ000MeHanpuCcMelu
BaHUHU

XO0JIOAHOMUT OPSAYEHBO/bI

bubmnorexal [OK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xoamyecTBa
TeNJIOThI,HE00X0TUMO
roJIsiHarpeBaHusATe
a

HBBIACJIACMOTIOUMIIPHOX
JJAKICHUUN

16

JlabopaTopnasi paGora
"OnpenesieHueyaeJbHO
HTeNmJI0eMKOCTHBeIeCT
Ba'

bu6nmmorexal [OK
https://m.edsoo.ru/ff0a6bb0

17

JHeprus TOIIUBA.
Yaenbnas
TeIJI0TACTOPAHUSA

bu6nmuorexal [OK
https://m.edsoo.ru/ff0a7b5a

18

IlnaBienue u
OTBep/IeBAHUEKPUC
TAJJIHYECKHX TeJl.
YiaeabHasATENJaI0Ta
IJIABJICHHS

bu6mmorexal [OK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopnasi padora
"OnpenesieHueyaea1bHO
HTeNJIOTHIMIABIEHUSLIT
b[la"

bu6mmorexal [OK
https://m.edsoo.ru/ff0a72fe

20

ITapooOpa3oBanue n
koHaAeHcanus.Ucnap

CHHE

bu6morexal [OK
https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunenmue.YgeanHasgTena
oTa

Bbu6morexal [OK

napooopa3oBaHUSIMKOH/
eHCaIluH.

3aBuCHMMOCTD
TeMIepaTyphbl
KUNeHusioratmocgepH
Oro JAaBJICHUS

https://m.edsoo.ru/ff0a786¢

22

BaaxHocTs BO3ayxa.
JlaGopaTropHasipadora
"OnpenesieHHEOTHOCH
TeJIbHOMBJIAKHOCTUBO
3ayxa'"

Bbu6muorexal[OK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3amau Ha
ONPEAECICHUEBIAKH
OCTH BO3yXa

24

[TpuHUMTIBL
paboThI
TCIUIOBLIXIBUTATE
neit.IlapoBasTyp6
HHa.

JIBUraTeIbBHY TPEHHETOCT
OpaHwsI

25

KIIrenmoBoroaBurares

TennoBeieIBUTATE
JTUU3AIIATA0KPYIK
arorercpeapl

bu6nmmorexal [OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOHCOXpaHEHUSHUIIP
€BPaICHUSYHEPTUHABT
€TUTOBBIXIIPOIIECCAX

27

IToaroroBka x
KOHTPOJIBHON
paborenoreme" Temion
BICSIBJICHUS.

H3menenuearperaTHbIxco
CTOSTHUU

BelecTrsa"

bubmnorexal [OK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHasipaboranore
Me

"TenoBbIe IBJICHHUS.
N3menenuearperatu
BIXCOCTOSTHUMBEIIECT

n

Ba

bu6mmorexal [OK
https://m.edsoo.ru/ff0a86ae

29

OnexTpusanus
ten. JIBa
poJasIeKTpuiec
KHX 3aps0B



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

30

Ypok-ucciienoBanue
"JilekTpU3aANMUATEN]
HHAYKIHEH 1
NMPUCONPUKOCHOBEHH U

31

BzaumoneiicTeue
3apSHKECHHBIX
ten.3akonKynona

Bbu6muorexal [OK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTpUUYECKOE
nose.HanpsxkenHoc
TB3JIEKTPUYECKOT Ol
onst. [TpuHnmn
CYHEPIO3UILUUIIIECKT
PUYECKUXITONIEN

bu6mmorexal [OK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenmsnekrpuieckuxs
apsizioB.

DJIeMEHTapHBII

3aps.

Crpoenuearoma

34

[IpoBonHuKY 1
TUDIIEKTPUKU.
3aKOHCOXpaHEHUSDIIEK
TpUYECKOIro3apsiia

bubmuorexal [OK
https://m.edsoo.ru/ff0a8ef6

35

Penrenue 3ana4d Ha
IIPUMEHEHUECBOUCT
B3JIEKTPUYECKUX3AP
SIIOB

bu6nmmorexal [OK
https://m.edsoo.ru/ff0a90cc

36

DIIeKTPUUECKUITOK,
YCIIOBUSIETOCYIIIECTB
oBaHMs. MlcTOUHUKH
AIIEKTPHUYECKOTOTOKA

bu6nmmorexal [OK
https://m.edsoo.ru/ff0a95a4

37

JeiicTBUAIIEKTPUYECKO
roTOKa

bu6nmmorexal [OK
https://m.edsoo.ru/ff0a96b2

38

Ypok-

ucciaenoBanmne" leiicren
e

3JIEKTPUYECKOr0 MOJIs
Ha
NMPOBOAHUKHHINIICKTP

uku"

39

DIIEKTPUUECKHUI TOK
B

MeTalIax, KUIKOCTS
XM razax

bu6mmorexal [OK
https://m.edsoo.ru/ff0a9838

40

deKTpUYeCcKaAAUeNnbH
eécoCcTaBHBICYACTH



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

41

Cuna Toka.
JlabopaTopnas
padora' U3mepenueup
eryJINpOBaHUECHIBITO
Ka”

bu6mmorexal [OK
https://m.edsoo.ru/ff0a8bd6

42

DileKTprYecKoe
HanpsikeHue.BoabT
MmeTp.JlabopaTopHasi
padora' U3mepenue
HperyJupoBaHue
HanpsxeHus'"

Bbu6morexal [OK
https://m.edsoo.ru/ff0a9e14

43

ConportusiieHue
TMPOBOJJHUKA. Y 1eJILHO
eCcONpoOTHBJICHUEBelLlEe
CcTBa

bubmnorexal [OK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopHasi pabdora
""3aBMCHMOCTBIJIEKTPH
YecKoro
CONPOTUBJICHUSITTPOBO
JHUKAOTETO/1TUHBLILIO0
A
NnonepevYHoroceYeHunsiumMm
arepuasa'

bubmnorexal [OK
https://m.edsoo.ru/ff0aa738

45

3aBHCHMOCTD CHJIbI
TOKA
OTHANPsKeHUus1.3aK0H
OmagisiygyacTka
nenu

bubmnorexal [OK
https://m.edsoo.ru/ff0aad44a

46

JlabopaTopnasipabora
"HUccaenosanne
3aBMCHMOCTH
CWJIBITOKA, UAYIIEro
yepe3 pe3ucTop,
O0TCONPOTHBJIEHUsSIPE3
HCTOpau

HANPSIKEHUSIHAPE3UCTOP
e"

bu6mmorexal [OK
https://m.edsoo.ru/ff0aa04e

47

ITocaenoBaTennLHOE U
napaJuiejibHOeCOeuH
CHHUSINPOBOIHUKOB

48

JlabopaTopnasi paGora
"IIpoBepkanpaBuiia
CJI0KeHHU
HaNPsKEeHU I
MPHIIOC/IEI0BATEIbLHOM
COe/IMHEHMU/IBYX
pe3ucTopoB"

bu6nmuorexal [OK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

49

JlabopaTopnasipaGo
ta' [IpoBepkanpas
WA VIS CHJIbI TOKA
npunapajiejbLHOM
coeJUHEHUH
pe3ucToposn'

Bbu6morexal [OK
https://m.edsoo.ru/ff0aadle

50

PeH_IGHI/IC?)aI[aLIHaHpI/IMCHe
HUC

3akoHa Oma
IS
Pa3IMIHOTOCOE
JTUHEHUSTIPOBO
JHHUKOB

bu6mmorexal [OK
https://m.edsoo.ru/ff0aaf8a

51

Padora u MOoIIHOCTH
3JIEKTPUYECKOr0TOKA.3
akoH /Ixxoyas-Jlenua

bubmnorexal [OK
https://m.edsoo.ru/ff0ab124

52

JlabopaTopnasi padora
"OnpenesieHuepadoThI
HMOIITHOCTHYJIEKTPHYE
CKOro
TOKa"

bubmnorexal [OK
https://m.edsoo.ru/ff0ab3e0

53

JJleKTpUYeCKHUe Lenu
|
NOTPedUuTeTUIIEKTPUY
eCKONIHepruuBObITY.
Koporkoe3ambikanue

bubmnorexal [OK
https://m.edsoo.ru/ff0ab660

54

IToaroroBka x
KOHTPOJIbHOU
pabotenoreme"DaeKTp
NYeCcKue3apsiibl.
3apsKeHHbIE Tena

u

MXB3aMOJIEUCTBU
s.ITocTosTHHBIN
ANEKTPUUECKUUTOK"

bubmnorexal [OK
https://m.edsoo.ru/ff0abd2c

55

KoHnTpoibHaspa
O6otanoreme'"Dire
KTpUUYECKHEe3aps
IIBL.

3apsiKeHHBIE Tea
51
HUXB3aUMOJICHCTBU
s.ITocTosHHBIN
AIEKTPUYECKHUITOK"

bu6nmuorexal [OK
https://m.edsoo.ru/ff0abea8

56

IMocTosTHHELI
e€MarHuThI,H
XB3auMoaen



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

CTBHE

57

Ypok-

uccaegosanue' U3
Y4YEeHHenoennocr
OSIHHBIXMATHUTOB

Bbu6morexal [OK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTtHoe I0JI€.
MarauTtHoe 110JjIe3eMIIN
U €ro 3HaYeHHue I
JKM3HU Ha3emIie

Bbu6mmorexal [OK
https://m.edsoo.ru/ff0acOba

59

OnbITOpcTena.MaruutHoe
oJie

QJICKTPHUYCCKOI'O
TOKa
MaFHI/ITHOGHOJ'IeKaTy
KX CTOKOM

bubmuorexal [OK
https://m.edsoo.ru/ff0ac1d?2

60

IIpumenenune
3JIEKTPOMATHUTOB
BTEXHHUKE.
JlaGopaTropHas
pabora'' U3yuenunen
eliCTBUAAMATHUTHOT
0

MNOJAHANIPOBOAHUKCTOKO
m"

bubmnorexal [OK
https://m.edsoo.ru/ff0ac74a

61

DJIEKTPOABHUIATE/Ib
MOCTOSTHHOT0TOKA.
Hcnonb3oBanuediex
TpoABHUraTeJieil B
TeXHHYEeCKUXYCTPOIiC
TBaXHHATPaHCIOPTeE.
JlabopaTopnas
padora' Koncrpy
HpOBaHMeNn3yye

HHe

padoThIIEKTPOABUTATE
.]Iﬂ"

bu6nmmorexal [OK
https://m.edsoo.ru/ff0ac86¢c

62

Omnerter @apages.
3aKOHAJIEKTpOMar
HUTHOWUWHYKIIMA

[IpaBunoJlenua

63

DIIEKTPOreHepaTop.
CrocoObIoTyYeHus
BIEKTPUIECKONH
SHEPrUU.IIEKTPOCTAHI]
nn



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

HaBO300HOBIIEMBIXHACT
OYHHKaAX
SHEPTUU

IToaroToBKakKKOHTPOJIBHO
64 rpabore

rmoreMe'" DJIeKT
pUaYecKuenmar
HUTHBICABIICH

n

us

KonTponbnuaspaboranore
65 ME

"DeKTpUUecKre

u

MarHUTHBICSIBIICH

I/I;["

bubmuorexal [OK
https://m.edsoo.ru/ff0acb14

66 Peseprublitypok.Paboract
eKCTaMU

bubmnorexal [OK

noreme" TeIuIoBhIEsABIIEHA

;["

https://m.edsoo.ru/ff0accse

PesepBubiitypok.PadoTtact
67 E€KCTaMH

10 TEME

"IlocTosH

HBIMDJIEKT

prYeCKHit

n

TOK

bubmnorexal [OK
https://m.edsoo.ru/ff0acdc6

PezepBublitypok.Pabora
cTekcTamuroreMme' ' Mar
HUTHBICSBIICHUS"

68

OBIIEEKOJIMYECTB
OYACOBIIOITIPOT'PA
MME

68 2

9 KJIACC

Ne

w/n Temaypoka

KoaunuecTtBouacos

KP 1P
Bcer

0

Jara
H3y4YeHUS

JIeKTPOHHBbICIH
¢poBbIcoOpa3zoBa
TeJIbHbIEPeCypChl

Mexannuae
CKOEJIBIIKE
Hue.Martep
HaJIbHASITO

YKa



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

Cucremaorcuera.OTH
OCUTENBbHOCTEMEXaH!
YEeCKOT'OIBUKEHUS

bu6mmorexal [OK
https://m.edsoo.ru/ff0ad474

PaBHomepHoe
NPAMOJIMHENH
O€JBHIKCHHUE

Bbu6morexal [OK
https://m.edsoo.ru/ff0ad19a

HepaBHoMepHoe
NpsAMOJIMHeHOe B
wkeHue.CpeaHsisin
MTI'HOBEHHAasl
CKOPOCTH

[IpsiMonuHetHOepaB
HOYCKOPEHHOEIBUK
€HHE. Y CKOpEeHHUEe

bubmnorexal [OK
https://m.edsoo.ru/ff0ad8d4

CxkopocTb
MPSAMOJIMHEHHO
ropaBHOYCKOpE
HHOTO/IBM>KEHU
s.I'paduxckopo
CTH

JlabGopaTopHasipadoT
a"' OnpenesieHHeyCKO
peHus Tesa
NPUPABHOYCKOPEHHO
MIABH:KEHUHUIIO
HAKJIOHHOIIJIOCKOCTH"

bubmnorexal [OK
https://m.edsoo.ru/ff0adb18

CsBobOoanoe
najgeHue Tel.
OnoiTeI anniaes

PaBHomepHoe
ABHKEHHE
NOOKPYKHOCTH.
Ilepuoauvacror
a

bu6mmorexal [OK
https://m.edsoo.ru/ff0ael76

oOpamenus.JIun
eHasANYIJI0BasC
KOPOCTH

10

LlenTpocTpeMurenbHOEy
CKOpEHUE

11

[TepBriitzakoHHb
10TOHa.Bexkropcui
bl

bu6nmuorexal [OK
https://m.edsoo.ru/ff0ae612

12

Bropoit
3aKOH
Hrrotona.
PasHoneit
CTBYIOIIAs
cuiia

bu6mmorexal [OK
https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

13

Tperuit
3aKOH
HrroTona
Cymnepno
SULMSACHII

bu6mmorexal [OK
https://m.edsoo.ru/ff0ae982

14

Pemenune 3amaq
Ha
MIPUMEHEHNE3aK
oHoBHpIOTOHA

bu6mmorexal [OK
https://m.edsoo.ru/ff0aeb6c

15

Cunaynpyrocru.3akon
I'yka

bu6morexal [OK
https://m.edsoo.ru/ff0aeca2

16

Pemennesamaun
oreMe«Cunayn
PYTOCTHY

17

JlabGopaTopHasipaboT
a«OnpeneneHuexecT
KOCTH MPYKUHBI»

bubmuorexal [OK
https://m.edsoo.ru/ff0aee28

18

Cunarpenus

bubmnorexal [OK
https://m.edsoo.ru/ff0af738

19

Pemenueszanaun
oteMe«Cunarpe
HUI»

bubmnorexal [OK
https://m.edsoo.ru/ff0afa26

20

JlabopaTopHasipadoT
a"'Onpenenenuexod g
(punueHTaTPEHUACKO
JbKeHus"

bu6nmmorexal [OK
https://m.edsoo.ru/ffOaf8be

21

Pewenune 3anau no
TeMe
"3akoHbIHBIOTOHA.
Cuna ynpyrocru.
Cunarpenus"

bubmuorexal [OK
https://m.edsoo.ru/ffOafb8e

22

CuiaTsaKkecTUH3aK
OHBCCMI/IPHOFOTSIFO
TeHHs1. Y CKOpeHunec
BOOOJTHOI0

bubmnorexal [OK
https://m.edsoo.ru/ff0af044

najaeHus

23

Ypok-

KoH(pepeHus" [IBuxeHu
eTeln

BOKpYT
IPaBUTALMOHHOTO
uentpa(ConHeunas
cuctema).l amakTuk

n

n

24

Pemenueszagau
noreme"Cunatsa
’KECTHU U 3aKOH

Bbu6nmuorexal [OK
https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

BCEMHPHOTOTSAT
oreHusa"

25

[TepBas
KOCMUYecKas
ckopoctb.HeBec
OMOCTBUIIEPETPY
3KHU

bu6mmorexal [OK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue
MaTepraibHON
TOYKH.AOCOIIIOTHO
TBEPAOETEIIO.

PaBHOBecueTBEpaOTOTEN
ac

3aKperIEHHOHOCHIOBpA
HICHUS

bu6mmorexal [OK
https://m.edsoo.ru/ffOafe36

27

MowmenTcunsl. LleHTpTsixk
ecTu

28

Pemiennesagaumnor
eme"MOMEHTCHUIIBL.
Lentp TsikecTn"

bubmnorexal [OK
https://m.edsoo.ru/ff0b02b4

29

ITonroroBka K
KOHTpPOJIbHOM paboTe
IoTeMe
"MexaHH4eCKOeIBHKEH
He.
Bzaumopneiicreueren"

bu6mmorexal [OK
https://m.edsoo.ru/ff0b0408

30

KonTponbHas
paboTtanoreme
"MexaHuyeck
OC/IBIKCHHE.
BzaumopeiicrBueren"

bu6mmorexal [OK
https://m.edsoo.ru/ff0b06ec

31

Nmnynscrena.Mimmynb
CCHJIbI.3aKOHCOXPaHEH
HSIUMITYJIbCA. Y IPYTrOoen

HEYNPYTroeB3auMOIEHCT
BHE

bu6mmorexal [OK
https://m.edsoo.ru/ff0b07fa

32

Pemennesamaun
oreMe'"3aKOHCOX
paHEHUSUMITYITh
Ca"

bu6nmuorexal [OK
https://m.edsoo.ru/ff0b096¢c

33

Ypok-
koH(pepeHnus ' "PeakTuBH
oe

JBUKEHUEBIPUPOICUTEX
Huke"

34

Mexanunuyeckasipadora
HMOIIHOCTh

Bbu6nmuorexal [OK
https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

35

Pabora
CHJIBI
TSAKECTH,
CWJIBIYTIPYTO
CTHHCHJIBITP
eHus

bu6mmorexal [OK
https://m.edsoo.ru/ff0b0db8

36

JlabopaTopHasipaGoT
a«Onpenenenuepado
ThI CHJIBI TPEHUS
NMPUPaBHOMEPHOM/IB
HKEHUUTEJIATI0

FOpHSOHTaﬂbHOﬁHOBep
XHOCTH)»

37

CBs3b
SHEPTUU U
pabotsl.I1
OTEHITHAITb
HasPHEPTH
s

38

Kunernueckasauepr
nsa. TeopemaokuHeT
MYECKONPHEepruu

bubmuorexal [OK
https://m.edsoo.ru/ff0b0c32

39

3akoH
COXpPaHEHUSA
SHEPTUU
BMEXaHHKE

40

JlabopaTopHasipa

oora«M3y4enunesa
KOHACOXPaHEeHHS)
HEpPrum»

bu6nmuorexal [OK
https://m.edsoo.ru/ffOb12fe

41

KoaedaTeanHnoe
JABUKEHHECHEr0X
ApPaAKTEPUCTHKH

bu6nmmorexal [OK
https://m.edsoo.ru/ff0b1858

42

3aTyxaommexkoJed0anun
fl.
BoinykaeHHbIeKoJ1e0a
Hus.Pe3onanc

bu6nmuorexal [OK
https://m.edsoo.ru/ff0b20f0

43

MaremaTu4eckun
WMIPYKUHHBIA
MasITHUKH

44

Ypok-
HCCIeI0OBaHN e
«3aBucHMOCTBIIEPH
0/1a KoJ1e0aHuii oT
JKECTKOCTUIIPYKHH
bIM MACCBHITPY3a»

bu6mmorexal [OK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamme
HHEIHEepPrumn



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

npuMexXaHu
YeCKUXKOJIe
oaHuaXx

46

JlaGoparopHasipadoT
a«Onpenenenneyact
OThIN
nepuoaaKoJge0aHu i

NPYKUHHOTOMasiTHUKA
»

bu6mmorexal [OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTopHas
padora
«IIpoBepkane3aBuc
HMOCTH Nepuoaa
KOJIeOaHMUTPY3a,110
JABEIICHHOTOKHHUTH,
oT

MacchIrpy3a»

Bbu6morexal [OK
https://m.edsoo.ru/ff0b197a

48

MexannueckueBoaHbL.C
BOICTBa

MEXaHUYECKUX BOJIH.
[IpononbHbIE
UIOTIEPEYHBICBOIHbI

bubmnorexal [OK
https://m.edsoo.ru/ffOb21fe

49

Ypok-
koH(pepeHus"Mexan
WYECKUEBOJHBIBTBEP
OM TeJle.
CeiicMr4eCKHUEBOIHBI"

50

3ByK.
PacnpocTpanenue u
OTpa’KeHHe3BYKa

51

Ypok-
HCCIeI0BaHUE
"HabaroaeHue3aBu
CHMOCTHBBICOTLI3B
yKaoT

4acToThl"

52

I'pomkocTBE3BYKA
HBBICOTATOHA.A
KyCTHYeCcKHiipe3
OHAHC

53

Ypok-
KoH(pepeHIM" Y IbT
pa3ByKHUHH(pa3ByKB
MPUPOAEUTEXHUKE"

bubmuorexal [OK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka x
KOHTPOJILHOM paboTe
noremMe "3aKOHBI
COXpaHEHHS.

bu6mmorexal [OK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

MexaHndecKkueKkoieoanu
SIMBOJIHEI"

55

KonrponsHaspaboTanot
eme

"3aKOHBI COXpaHEHHUS.
Mexanndeckuekoiieoa
HUSAU BOJIHEBI"

56

OnexTpomar
HUTHOC
oJje. DJIeKT
POMAarHuTH
BICBOJIHBI

Bbu6muorexal [OK
https://m.edsoo.ru/ffOb2abe

57

CBoliCTBa3IEKTPOMAarHu
THBIXBOJIH

58

Ypok-
KOH(epeHIHS
"[IIxanasIexT
POMarHUTHBI
XBOJIH.

Hcnosb30BaHNEINEKTPO
MarHuTHBIX

BOJIHJIICOTOBOMCBSI3H"

bubmuorexal [OK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-
ucciaenosanme' Usyuen
e

CBOICTBIJIEKTPOMA
THUTHBIXBOJIHCIIOM
OILIOMOOHJILHOTO
Tesaedona'

bu6nmmorexal [OK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3amau Ha
oTpe/IeICHUEYaCTOThI
UJUTUHBIJIEKTPOMArHu
THOM

BOJIHBI

61

DneKTpOMarHuTHas
npupoaa
cBeTa.CKOpOCThCBETA.
BonHoBBIECBOMICTBA
cBeTa

bu6mmorexal [OK
https://m.edsoo.ru/ff0b31d0

62

Ucrounnkucsera.llp
SIMOJIMHEHHOEPACIIP
OCTpaHEHHECBETA.
3aTmMeHus
ConnuanJlynsl

bu6mmorexal [OK
https://m.edsoo.ru/ff0b3658

63

3aKOHOTPAKEHUSIC
BeTa.3epkaia.Pemn
€HME 3a/1a4 Ha

bu6mmorexal [OK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMIPUMECHCHUC3aKOH
A0TpaXXCHUA CBETA

64

IIpenomien
ue cBeTa.
3akoHnpeJ
OMJICHHSICB
eTa

bu6mmorexal [OK
https://m.edsoo.ru/ffOb3aea

65

IMostHOeBHYTpPeHHEEOT
pa:xxkenunecBera.Mcmos
b30BaHHe MOJIHOT O
BHYTPEHHEI00TPAXKEH
USIBONITHYECKUXCBETO
BOJAX

Bbu6morexal [OK
https://m.edsoo.ru/ffOb3c5c¢c

66

JlabopaTopuasipadora"
HccaenoBanue

3aBHCHMOCTHYTJIANPeT
OMJICHHUS

CBETOBOIO JIy4a OT
yriia najgeHus
HarpaHuie'' Bo31yx-

crekao'"

67

VYpoxk-koHpepeHuus

"M croIb30BaHUEITONHO
r'0 BHYTPEHHETO
OTpa’kKeHUS:CBETOBO/IBI,
OIITUKOBOJIOKOHHAsICBA3

b

68

JInm3el.OnTnyeckasicu
JAJTNH3EI

bu6mmorexal [OK
https://m.edsoo.ru/ff0b3f2c

69

IMocTpoenuen3odpaken
MIABJINH3aX

bu6mmorexal [OK
https://m.edsoo.ru/ff0b444a

70

JlaGoparopHas
padora
"Onpenesennedokyc
HOTOPaCCTOAHUAUNONT
HYeCKOM

CHJIBICOOHMPAIOLICHIINH
3b1"

bu6mmorexal [OK
https://m.edsoo.ru/ff0b4206

71

Ypok-
KOH(epeHIHs
"OnTHYecKueNnnH3
OBBICTIPUOOPHI"

bu6nmuorexal[OK
https://m.edsoo.ru/ff0cOa7e

72

I'nma3kakonTuyeckasiCucTt
eMa.3peHue

bu6mmorexal [OK
https://m.edsoo.ru/ff0b4684

73

Ypok-
KOH(epeHIHs



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

"lebexTeI3peHn
s1.KakcoxpaHuth
3peHue"”

74

Paznio:xxenunedesioro
cBeTaBCceKTP.Onbl
Tl HbI0TOHA.
CioxeHuecnekTpa
JbHBIXIBETOB./{ucn
epcust

cBeTa

bu6mmorexal [OK
https://m.edsoo.ru/ff0c0f4c

75

JlaGoparopHas
padora "OnbIThI
N0pa3Ji10KeHUI0
0es10ro cBETA B
CIEeKTP
HBOCIIPUSTHIONBETAN
peaAMeTOBIPUUXHADT
0leHn4Yepe3BeTOB
ble

bunbTpHI"

bubmuorexal [OK
https://m.edsoo.ru/ffOc0e2a

76

Ypok-

npaxkTukyMm' BosiHOBbIE
CBOliCTBa

cBeTa:

AUCTIEPCUS, UHT
epgepeHursIug
udpaxkuus"

77

OmnsiTeIPe3epdopra
UIUIaHeTapHAIMOIEI
paToMa

bubmnorexal [OK
https://m.edsoo.ru/ff0c12a8

78

IToctynareibopa.Moaen
paromabopa

79

Henyckannennoriomex
HEeCBeTa

atomoM.KBaHT
pl.JIMHENUaTEHIE
CIIEKTPBI

bu6mmorexal [OK
https://m.edsoo.ru/ff0c144c

80

YPpOoK-IIpaKTUKYM
"HaOmronenuecn
€KTPOBHCITYCKaH

ni

bu6mmorexal [OK
https://m.edsoo.ru/ff0c1550

81

PagnoakTuBHOCTHEUEEBU
ITBI

bu6mmorexal [OK
https://m.edsoo.ru/ff0c1672

82

CrpoeHneaToMHOTOSIAP
a.HyxionHasmonens

Bbu6nmuorexal [OK
https://m.edsoo.ru/ff0c18ac

83

PagnoaxkTuBHEBIE
npespaiieHus. 1

bu6mmorexal [OK
https://m.edsoo.ru/ffOclal4



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

30TOIIBbI

84

Pemrenuesanaunoreme:

"PaguoakTuBHBICTIpEBPA
meHus"”

bu6mmorexal [OK
https://m.edsoo.ru/ffOclb4a

85

[lepuoanonypacnana

86

Ypok-
koH(pepennms " Pagnoakt
VBHbBIE
U3ITy4YEHUSBIIPUPO

Je,MeqUIIMHE, TEXH

nke"

Bbu6nmuorexal [OK
https://m.edsoo.ru/ff0c2126

87

S nepHble peakuum.
3aKOHBICOXpaHEHHUsI3a
PAI0BOTOMMACCOBOTO
qHCeN

bubmnorexal [OK
https://m.edsoo.ru/ff0c1c58

88

DHEPrusiCBSI3UaTOMHBI
xsiiep.CBsa3pMacchin
SHEPTUU

bubmuorexal [OK
https://m.edsoo.ru/ffOcld7a

89

Pemennesagaumnore
Me" S nepHbiepeaxin

nn

90

Peaknum cuHTE3a M
JCJIICHUA
snep.MicTouHuKusHED
runCoHnan3Beésg

bu6mmorexal [OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-
KoH(pepeHIms"
SAnepHasdHepre
Tuka.JleicrBus

paarOaKTUBHBIXU3TYUYEH
HUUHaXUBBIE

OpraHusmsl"

92

[Toaroroska k
KOHTPOJILHOM paboTe
OTEME

"D IeKTpOMarHUTHOEIO
Je.

3J'IeKTpOMaFHI/ITHBICBOJ'I
HBI.

KBanroBoeiesBiieHud"

bu6mmorexal [OK
https://m.edsoo.ru/ff0c223e

93

KoHntponbHas
paboTtanoreme
"DnexkTpoMars
UTHOEIOJIE.

DJIEKTPOMarHUTHBIEBOJT
HBI.

KBanroBriesBienus"



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

94

IHoBTOpPEHUE,00001IEHI
e.

JlabopaTopHble
padoThI Mo
Kypcy''Bzanmone
ncreuere'

Bbu6mmorexal [OK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEHME,
00o01IeHNE.
PemenuepacueTHbixu
KaueCTBEHHBIX3a/1auIl
oTeme
"TemnnoBeienporiecchl”

bu6mmorexal [OK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEeHME,00001IEHTE
.Pemenne

pacyeTHBIXUKAYECTBE
HHBIX3amaunoreme"'K
IIdTennoBrIx
nBurareiein”

bubmuorexal [OK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpEHME,
oboOmieHue.
PemennepacueTHbIxu
KauyecTBEHHbIX3a/1aull
oTeMe
"KIT[IpnexTpoycraHoB

OK"

bubmnorexal [OK
https://m.edsoo.ru/ff0c2b30

98

IoBTOpPEHME,00001IEHN
e.

JlabopaTopHble
padoThI o

Kypcy'' CBeToBbI
esiBjieHus"

bu6nmuorexal [OK
https://m.edsoo.ru/ff0c2c52

99

[ToBTOpEeHune,0600111
enne.PaboTacTekcra
MH II0 TEME
"3aKOHBICOXpAaHEHU
sBMexaHuke"

bubmnorexal [OK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpEeHune,06001eHNE
.Paborac

TEKCTAMHU T10 TEME
"Kosebanus
UBOJIHBI"

bu6mmorexal [OK
https://m.edsoo.ru/ff0c2e82

101

IToBTOpenue,0600111
enne.Padboracrekcra
munoTreme" CBETOBEI
e

SIBIICHHS"

bu6nmuorexal [OK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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*Ipu¢TomM BbIIeJEeHBIYPOKH,IPOBOAMMbIeCc000pyA0BaHNeMIleHTpa« ToukapocTay.

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'OITPOLECCA
OBA3BATEJIBHBIEYYEBHBIEMATEPUAJIBIVIAYYEHUKA

«Dwusuka»7knacc,aBTopA.B.Ilepoimkun,-M.,/Ipoda2017r.,
«Dusukan8kiacc,aBTopA.B.Ileprimkun, - M., [Ipoda 2018r.,
«Dwuszuka» 9 knacc, apTop A.B.Ilepbimkun, - M.,/Ipoda2018r.

METOAUYECKUEMATEPUAJBIAJAYYUTEJIA

[ToypouHoe manupoBaHue (TeMaTHYECKHUEe KapThl yPOKOB) MO
yuebnukylleppimknna. 7-9xmace. @I'OC

TemaTnueckne KOHTPOJIBHBIE U CAMOCTOSITETILHBIE PAOOTHI 110
¢usuke.O.U.I'pomueBa.—M.: M3 natenscTBo«OK3amen»,2015r.

Mapon E.A. OnopHble KOHCIIEKTHI U pa3HOYpPOBHEBBIE 33/1aHus 9 Kiacc, -
M.:Ipoha,2017

[Tocobue st obmeoOpazoBarenbHbIX yupexaenuit / A.Il. PeimkeBud. — M.:
Hpoda,2015.

COopnuk 3a1a4 1o ¢usmke Kk yueoOnunkam A.B.Ilepsikuna 7-9 kinace, M.
Ox3amen,2008

E.M. I'yrauk, E.B. Illaponuna, 3.1./loponnna, Tematuyeckoe u HOypodHOe
imHupoBanneKyueOHNKyA.B. [eppimknna, E.M. I'yTHHK “du3nka.9 knacc”
B.1. Jlykamuk, E.B. IBanoBa COopHuK 3a1a4 no ¢puzuke it 7-9 kiiaccos,
M.:IIpocsimienue,2002

HUPPOBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETUUHTEPHET

1.bubnmuoreka — Bce mo mpeamery «Pusukan. — Pexum
nocryma:http://www.proshkolu.ru
2.BuneoonsiTeinaypokax.—Pesxxumaoctyna:http://fizika-class.narod.ru
3.EqunasxonnexuusudposbixodpazoBarenbHbixpecypcoB(1LIOP).—
Pexxumpaoctyna:http://school-collection.edu.ru
4.MlaTepecHpIeMaTepUATBIKYPOKAM(PHU3UKUTIO TEMaM;TECTHI O
TeMaM;HarJsAHbIeIocOOMIKypokam.—PesxxumnocTyna:http://class-fizika.narod.ru
5. Hudpossie o0Opa3oBaTeNbHbIE pECYpCBI. — Pexum
noctyna:http://www.openclass.ru
6.2nekTpoHHbBICyUeOHUKHITObH3HKe.—Pexxummoctyma: hitp://www.fizika.ru
Otkpeiteiitbank3aganuii ®T'BHY «OUTTN»http://os.fipi.ru/home/1-
HOBBIMOTKPBITHIOaHK3a1aHn i « DT
BIIP.Crarl'paa.®usuka. ®I'OC. Tunosbsie3aganus
denepanbHbILEHTPUH(pOPMALIMOHHO-00pazoBaTeabHbIXpecypcoB(DPLIOP).
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https://lesson.academy-content.myschool.edu.ru
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