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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIETo 00Opa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHHI M TpeOOBaHMUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
OI'OC 000,a Takxke cyd€toM (enepanbHONPaOOUESHITPOTPAMMBIBOCTIUTAHUS U
Konuenuuu npenoxaBanus yueOHoro npeamMera «Ousnkay.

Copepxanne mporpamMmbl 1Mo (uU3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAlOIIMXCS W OPTraHU3AlMI0 H3y4YeHUs
Gu3MKM Ha NeATeIbHOCTHOM OcHOBe. B mporpamme mno ¢Qusuke yduThIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpenMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[Iporpamma no gusrke ycTaHaBIMBAET pacipeesieHne y4eOHOro MaTepuaa
1o rojaMm o0yudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHHS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEH 00yYarOmUXCs.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
HOMOIIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl IO y4eOHOMY MPEIMETY.

®du3nka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHO-HAYUHBIXYUYEOHBIX
OPEeIMETOB, MOCKOJbKY (HU3NYECKHE 3aKOHBI JieKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OuoJoruen, acTpoHOMUeW U (HU3UUECKOU
reorpagued, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
peNoCTaBisieT HauboJiee SCHbIE O00pas3lbl MPUMEHEHHUS HAydHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpmHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM YypOBHE TMPEIOJAraeT OBJAJCHHUE
CIEAYIOUIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HayYHOOOBSICHATHSBICHUS;

e OIICHUBATHUIIOHUMATHOCOOCHHOCTHHAYYHOTOUCCIIEIOBAHNS;

e UWHTEPIPETHPOBATH  JIaHHBIE U  HKCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

Ilenmn wu3ydeHuss (U3UKM HA YPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUS
onpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoin ®@epepanuu, pean3yrOMIMX
OCHOBHBIEO0111€00pa30BaTENbHBIETIPOTPAMMBIL, Y TBEPKAEHHOWPEIIEHUEM



Konnernn Munucrepersa npoceiienust Poccuiickoin @enepanuu (IpoToKoa OT 3
nexadps 2019 r. Ne [1K-4BH).
HenuuzyyeHusiPU3MKU:

npuOOpEeTEeHNE WHTEpeca W CTPEMJICHUS OOYYalomUXCS K HayIHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIICKTYalIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (OPMHUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa H3y4YCHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUN O POJU (U3UKHA JUISl Pa3BUTUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEJACTABICHUNM O  BO3MOXHBIX  cdepax  Oymymiei
npoheCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOM C (DM3UKOM, MOJTOTOBKA K
JagbHEeHUIIIeMy 00OyUYEeHHIO B 3TOM HaMpaBJICHUHU.

JlocTikeHre 3TUX LeJed mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero o0pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.

NpUOOpETEeHNE 3HAHWM O JAUCKPETHOM CTPOEHHMU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHNe yYMEHUIM ONMUCHIBaTh U OOBSICHATH (PU3MUECKHUE SBICHUS C
UCIIOJIb30BAaHUEM MOJTYYEHHBIX 3HAHUM;

OCBOCHHME METOJOB PpEIICHHUS MPOCTEHMIINX pacyETHBIX 3adad C
UCIOJIb30BaHUEM(PU3NUECKUXMOIENEN, TBOPUECKUXUITPAKTUKO-OPUEHTHUPO
BaHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
JabopatopHble  pabOTBl U AKCIEPUMEHTAJIbHbIE HUCCIEIOBaHUS C
UCIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(popManuen (HU3NIECKOro COAEpKAHMS,
BKJItOUYasi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3HUKH, aHAINU3 U
KPUTHYECKOE OLIEHWBaHNE NH(POpMAIIY;

3HAKOMCTBO €O cepamMu IpodecCHoHaTbHON NeITEILHOCTH, CBI3aHHBIMU
c (U3MKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX (PU3NYECKON HAyKH.

Ha usyuenue ¢usuku (0a30BbIi yPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
kiacce—68uacoB(2uacaBHeento),B9knacce—102qaca(3uacaBHeento).

[Ipensaraemplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTopHbIX padoT U
OTIBITOBHOCUTPEKOMEHAATEIbHBINXapaKTep,yYUTelb AeaeTBEIOOPIIPOBEICHHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEU
00ydaromuxcsi, CIMCKa SKCIIEPUMEHTAIBLHBIX 3aJaHHi, MpeajiaraéMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COILEP KAHUEOBYYEHMUA
7 KIIACC

Pa3znenl.®usunkaneépoibBNO3HAHUMOKPYKAKIETOMUPA.

dusznka — Hayka o mpupoje. SBieHus npupoabl. PU3HUECKUE SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBEHIC.

dusznyeckue BeauyuHbl. M3mepenue ¢usznueckux BenuuuH. Dusznueckue
npuoopkl. [lorpentnocts n3mMepenuii. MexxayHapoiHas CUCTeMa €IMHMII.

Kaxk (dbuszuka u pyrue €CTEeCTBEHHBIC HayKH U3Yy4aroT
npupoy.EcTecTBeHHO-HAYyUHBIE METOJ TIO3HAaHMS: HAOJIOJCHUE, IMOCTaHOBKA
HAy4YHOTO BOIIPOCA, BBIJIBI)KCHUE THUIIOTE3, DKCIIEPUMEHT I10 MPOBEPKE THIIOTE3,
oObsicHeHHe HaOmogaemMoro sBiaeHusa. Onucanue (PU3NYECKUX SBICHUM C
MMOMOIIBIO MOJICJIEH.

Hemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBbIC, JJICKTPUYCCKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSI.

2. duznueckue MpUOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnuviepabomuiuonsvimol.

1. OmpeneneHUEIICHBIICICHUAIKAIBIN3MEPUTEIHFHOTONPHUOOpA.
N3mepenuepaccTosHUM.

N3meperneo0bEMaxuAKOCTUUTBEPAOTOTENA.
OnpeneneHruepasMepOBMaIbIX TEI.
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N3Mepenue temriieparypbl MPU HOMOIIM YKUJAKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.
6. IIpoBeneHue uccienoBaHus IO MNPOBEPKE THIIOTE3bI: JAIBHOCTH IOJIETA
HIapyKa, MyIIeHHOrO0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJIbIIe BBICOTA
ITyCKa.

Pazgen2.llepBoHayaibHbIECBEICHUSIOCTPOECHNHUBEIIECTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBi>keHnre dacTul, BemecTBa. CBs3b CKOPOCTH JBUXKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopaeicTBue dacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUIKOCTENM M TBEPIBIX
(kpuctamnuyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaOmoneHneOpoyHOBCKOTOABHKEHHSL.



2. Habmoaenuenuddysun.
3. HabOmionenune — sBIeHWH,  OOBACHSIOUIMXCS ~ MPUTSHKCHUEM WM
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnviepabomuluonvimol.

1. OueHka JuamMeTpa aroMa METOAOM PSAOB (C  HCIOIb30BAaHUEM

doTtorpadmii).

2. OnbITHINOHAOTIOAEHUIOTEINIOBOTOPACIINPEHUSATA30B.

3. OnbITBHINOOOHAPYKEHUIOIEHCTBUSICHIIMOJIEKYISIPHOT OTIPU TS AKCHHUSL.

Pa3nen3./IBu:KeHHEHUB3auMOIeHCTBUETEI.

Mexanuueckoe IBMXKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUH. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenue wmHepHuu. 3aKOH WHEpUMH. B3anmmonencTBue Ten Kak NpUYMHA
M3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €JIMHUILIC
o0bEMa BellecTBa.

Cunta Kak xapakTepucThKa B3auMozencTBHs Tenl. Cuiia ynpyroctd M 3aKOH
I'yka. U3mepenne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBIEHUE TIATOTEHUS U CUjia
TsokecTH. Criia TshKeCTHHA Apyruxiuiaietax. Bec tema. HeBecomocts. Croxenue
CUJI, HANPABJIEHHBIX MO OJHOM mpsiMoi. PaBHoxelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOsA. TpeHre B IpUPOIE U TEXHUKE.

Jemoncmpayuu.

HabnronennemexaHn4ecKoroABMKEHUS TENA.

N3mepeHnecKopoCTUIPSIMOJIMHENHOT O/IBUKEHUSL.

HabnronenuesBleHUsIMHEPIUY.

HabnroneHnen3MeHeHUsICKOPOCTUIIPUB3aUMO, 1€ CTBUU TEIL.

CpaBHEHHEMACCIIOB3aMMOICHCTBUIOTET.

CI1oKeHneCcHII, HalpaBJIEHHBIXIIOOAHOUITPSIMOIA.

Jlabopamopnuviepabomuiuonsvimol.

1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmnpeneneHrecpeIHeHCKOPOCTUCKOIIBKEHUAOPY CKaUTUILIAPUKATIO
HAaKJIOHHOM IJIOCKOCTH.
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OrnpeneneHnenIoTHOCTUTBEPAOTOTENA.
OMnBITHL,AEMOHCTPUPYIOIIHE3aBUCUMOCThPACTSKEHU (e hOpMaIIHH )
NPYKUHBI OT IPUIOKEHHOU CHJIBI.
5. OMNbBITHL,AEMOHCTPUPYIOLINE3aBUCUMOCThCUIIBITPEHUSICKOIBKEHUSIOT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
Paznend./laBiieHneTBEPABIXTEN, KHIKOCTEHNTA30B.



Hasnenne. CriocoObl yMEHBIIICHUS U YBEIUYEHUs AaBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJEHUsI raza or o0b&Mma, TemrepaTyphl. llepemaua naBneHus
TBEPABIMU TeJIaMH, KUJIKOCTAMH M Ta3zamu. 3akoH [lackans. ITneBmaruueckue
MalIHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TIyOWHBI. [ mapocraTudyeckuid
napajokc. Coobmaromuecs: cocyasl. [ uapaBinueckie MEXaHU3MBI.

Atmocdepa 3emnun u atrmochepHoe namieHue. [IpuuuHBI CyIIeCTBOBaHUS
Bo3nymiHOW oOonouku 3emuu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOro JaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(EepHOTo J1aBJICHHUS.

JlericTBUE )KUAKOCTU U ra3a Ha NOTpyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxormiaBaHue.

Jemoncmpayuu.
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3aBHCUMOCTBABIICHUATA3a0TTEMIIEPATYPBI.
[TepenauanaBIeHUSKUAKOCTHIOUTA30M.

Coo0m1aronuecsiCocypl.

I'mppaBnmueckuiinpecc.

[IposiBnenuenecTBUIaTMOCHEPHOTrOAABICHUS.
3aBHUCUMOCTBBBITAIKUBAIOIIEHCHIIBIOTOObEMATIOTPYKEHHONYACTUTENA U
IJIOTHOCTH JKUJIKOCTH.
PaBeHCTBOBBITAIKMBAOILIEH CUIIBIBECY BBITECHEHHOM KU KOCTH.

YcnoBue maBaHus TeN: IJIaBAHUE WIH IIOTPYKEHUE TENB 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIa U JKUIKOCTH.

Jlabopamopnviepabomuvluonvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla BBOJIE 0TOOBEMA MOTPYKEHHON B
JKMIKOCTb YacTH Tea.

OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJNoO,
IIOIPYKEHHOE B JKUIKOCTbD.
[IpoBepkaHE3aBUCUMOCTUBBITAIKMBAIOIIECHCHIIBL, ACHCTBYIOIIETHATENIO B
JKHIKOCTH, OT MacChl TeNA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIEH HA TEJIO B AKUJIKOCTH, OT 00BEMA NOTPYKEHHOUN BIKUJIKOCTh
4acTH TeJia U OT INIOTHOCTH >KUJKOCTH.

KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIIpEelEIIEHUE €€ IPy30N0ABEMHOCTH.

PazgenS.PadoTaumMomiHOCTb. JHEPI U,

Mexanunueckasipadora. MoOIIHOCTb.

[IpocTeie MexaHW3MBI: pbIYAr, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBumio
paBHOBecusipbruara.l [ppymeHeHHeTpaBrUIapaBHOBECUS PHIYarak0IoKy.



«3onortoe npaBuiio» Mexanuku. KITJI npocTeix Mexann3moB. IIpocTeieMmexaHu3Mbl
B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUS.
[IpeBparieHre 0THOrO BUa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsITPOCTBIXMEXAHU3MOB.

Jlabopamopnviepabomuvluonvimol.

1. OnpeneneHnepadOTHICUIBITPEHUATTPUPABHOMEPHOMABUKEHUUTENA 110

TOPU30HTAIBHON NOBEPXHOCTH.
2. HccnenoBanueycioBuiipaBHOBECHpbIYAra.
3. UzmepenuneKII/IHaKIIOHHOUIIOCKOCTH.

4. HByLIeHI/Ie3aKOHaCOXpaHeHI/ISIMexaHI/I‘-ICCKOﬁBHGpFPIH.
8KJIACC

Pa3znen6.TennoBbiesiBIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO--KMHETHYECKOW TEOPUU CTPOCHUS
BemecTBa. Macca u pa3mepsl aTOMOB M MOJIEKYJ. OIBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TI0JIOXKEHHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUHU.

Mopnenn TBEPHOTO, XKUAKOTO U Ta3000pa3HOrO COCTOSIHMM BeLIECTBa.
Kpucrannuueckue u amopgubie Tena. OObICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJEKYJSIPHO--KUHETUYECKOW TEOPHUH.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCllMPEHNE U CKATHE.

Temneparypa. CBs3p TemmepaTypel €O CKOPOCTBIO TEILUIOBOTO JBHKECHHS
yactull. BHyTpeHHsin sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH SHEpruu:
Terionepeaaya 151 COBEpLIEHNE paboTHI. Bunpl TEIUIONEpEAAYM:
TEITIONPOBOIHOCTh, KOHBEKIUS, U3IyUYEHHUE.

KonuyectBo TemioTel. YaenabHas TEMJIOEMKOCTh BEIIECTBA. TeMaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oananca. [lmaBnenwe u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcauus. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHUS OT aTMoc(epHOro
JTABJICHUS.

BrnaxHocTbeBO31yXA.

OHEPrUsTOILINBA. Y AENbHAATEINIOTACTOPAHHUS.

[IpunuuneipadoTeiTerioBbIx ABUraTeneKII rennoBoroapuraress.
TennoBbple ABUTATENUU3AIMTAOKPYKAKOLIEH CPEBI.

3aKOHCOXPAaHEHUSAUIPEBPAILICHUIIHEPTMUBTEILIOBBIXTPOLIECCAX.

Hemoncmpayuu.

1. HabnroneHnedpoyHOBCKOTOBUKEHHUSL.
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Habmronenneauddysum.

Hab6uro nennes BneHniicMaunBaH UM KATAIUTPHBIX IBIICHHA.
Habro 1eHneTerioBoropacimpeHus Tell.
M3MeHeHneqaBIeHuATa3alpUI3MEeHEHUHOOhEMANHATPEBAHUUNITH
OXJIAXKICHUH.

[TpaBman3mepeHus TeMIepaTyphbl.

Buneiteronepenaun.

OxJaxIeHUETPUCOBEPIICHUUPAOOTHI.
HarpeBanuenpucoBepieHnupadoTHIBHEITHUMHCHIIAMH.

. CpaBHEHHMETEIIIOEMKOCTEHPA3TMIHBIX BEIIIECTB.

. HaOmronennexknnenus.

. HabGnroaennenocTossHCTBaTEMITEPATY PHIIPUILTABICHHH.
13.

Mo1emTUTEIIOBBIX ABUTATEIIEH.

Jlabopamopnviepabomuiuonvimol.

1.
2.
3.

10.
11.
12.
13.

OnBITHITIOO00HAPYKEHUIOACHCTBUSCUIMOJIEKYIIPHOTOMIPUTSIKEHUS.
OnBITHINOBBIPANIMBAHUIOKPUCTAITIOBIIOBAPEHHOWCOTMUIIM Caxapa.
OnBITHITIOHA0ITI0IEHUIOTETIIOBOTOPACIITUPEHUSITa30B,)KUIKOCTEHN
TBEPABIX TEIL.

OnpenenenreaBIeHUSIBO31y XaBOAJTIOHEIITIPHUIIA.

OMBITHL, IEMOHCTPUPYIOIINE3aBUCUMOCTb/IaBICHUSBO3AYXa0TEro 00bhEMa
Y HArPEBAHMUS WUJIN OXJIAKIACHUS.

[IpoBepka runoTe3sbl IMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHUs: BHYTpPEHHEH »SHEpruu Tejda B pe3yJbTaTe
TEeIJIoNnepeayr U padOThl BHEITHUX CHJI.
HccnenoBannesiBICHUATEINIOOOMEHATPUCMEIIIMBAHUMX OJI0THOMUTOPSTUEi
BO/IBL.

OnpeneneHne  KOMWYECTBAa  TEIUIOTHI, MOJYYEHHOTO  BOJOM  TIpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.
OnpeneneHneyaeabHONTEINTIOEMKOCTUBEILIECTBRA.
HccnenoBanuenporeccancrnapeHusi.
OnpeneneHneoTHOCUTEILHOMBIAKHOCTUBO31yXa.
OnpeneneHueyaeabHOUTENIOTHIIIIABICHUSIIBIA.

Pa3nen7.JiiekTpudecKueUMArHU THbIESIBJICHUSI.
Onexktpuzanus Ten. [[Ba pona snekTpuueckux 3apsaoB. B3anmopencTBue

3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCUMOCTh CHIJIBI  B3aUMOJIEUCTBUS
3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXTY TEJIaMH).

Onektpuueckoe mnotsie. Hanpsoxk€HHOCTh syekTpudeckoro mosns. [IpuHuun
CYyNEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA AIEKTPUUECKUN 3apsifl.
Crpoenne aroma. IIpOBOOHHKM W JOUANEKTPUKU. 3aKOH  COXPAHECHUS
ANEKTPUUYECKOTO 3apsa.

OJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKa.
NctouHukun mnOCTOSSHHOrO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YIEIbHOE COMPOTHUBJIEHUE BEIIECTBA. 3aKOH OMa
s ydactka nend.  llocnenoBarenbHOoe W mapajuieIbHOE  COCAMHEHHE
MPOBOJHUKOB.

PaGota u MomHOCTH 3yekTpuueckoro Toka. 3akoH J[xoymns—JleHia.
DNEeKTpUYECKUEe 1ENU U MOTPEOUTEIN dIEKTPUIEcKoi sHeprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[ToctostHHble  MarHuThl.  B3anmoaelcTBHME  MOCTOSIHHBIX ~ MAarHHUTOB.
MaruauTtHoe none. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHUE I )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe TMoOJ€  BJIEKTpUYECKoro Toka. [IpumeHeHue
3JIEKTPOMAarHUTOBBTEXHUKE.J[EHCTBUEMAarHUTHOTO  MOJISIHAIIPOBOJHUKC ~ TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. MCmosib30BaHME 3IEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHue snekTpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CniocoOb1 ITOJTy4YECHUS AIEKTPUUECKOU DHEPIUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUATET.
JIBapo1asIeKTpUUECKUX3aPSAI0BUB3aNMOICICTBUE3APSIKEHHBIX TEIL.
Y cTpONCTBONIEUCTBUEITIEKTPOCKONA.
DIIEKTPOCTATUYECKASTUH Ty KIIHSI.
3aKOHCOXPAHEHUSIIICKTPUIECKUX3APSIOB.
[TpOBOIHUKUU TUIIEKTPUKHU.
MoennpoBaHUECUITOBBIXJIMHUNAIIEKTPUUECKOT OO,
N CTOYHMKUTIOCTOSIHHOTOTOKA.
JIeHCTBUSDIEKTPUIECKOTOTOKA.

. DNEKTPUUYECKUUTOKBKUIKOCTH.

. I'azoBeIMipaszps.

. I3MepeHnECUITBITOKaaMIIEPMETPOM.
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. I3MepeHnesNeKTpUIeCKOTOHATPSXKEHUS BOJIbTMETPOM.

. PeocratumarasmHCONpOTUBIICHU.

. BzaumogencTBuenoCTOSIHHBIX MArHUTOB.

. MoaennpoBaHMEHEBO3MOKHOCTUPA3AECICHUSATIOIOCOBMArH1TA.

e
o o



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHuEMar HUTHBIXITOJIEHITOCTOSTHHBIXMAarHUTOB.
OnsITOpcrena.

MarauTHOENOJIETOKA. DJIIEKTPOMArHUT.

JleficTBMEMarHU THOTOTIOJITHAIIPOBOTHUKCTOKOM.
DIIEKTPOBUTATEIBIIOCTOSIHHOTOTOKA.
HccnenoBanuesBICHUAIICKTPOMArHUTHOM MHTYKITHH.

Onbitei®apanes.

3aBUCMMOCTh HAIpaBJICHUsT MHAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHUKHOBCHU.

DJIEKTPOre€HEePaTOPIIOCTOSTHHOTOTOKA.

Jlabopamopnviepabomuvluonvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO DJIEKTPU3AIMU  TeNl HHIYKIUEW U 1pu
COMPUKOCHOBEHHH.

HccnenoBanue JEWCTBUA SIEKTPUYECKOTO IO HA MPOBOJHUKU U
JTUDIICKTPUKHU.
COopkannpoBepKapadOTHIIIEKTPUIECKONIISTUIIOCTOSHHOTOTOKA.
N3MepeHuenperympoBaHUECUITBITOKA.
N3MmepenuenperynrpoBaHUEHAPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, MIYIIETO YE€pe3 pE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD AJIEKTPUUYECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJX TONEPEUHOTO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAMPSHKEHUM MpU TOCIEI0BaTEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbI TOKa TPH MapajjIeIbHOM COEIUHEHUU
PE3UCTOPOB.
OmnpenenennepaboTHIIIEKTPUUECKOTOTOKA, U Ty IIIETOYePE3PE3UCTOP.
OrnpeznenieHre  MOITHOCTH  DJIEKTPUYECKOTO  TOKA, BBIJIEISIEMON Ha
pe3ucTope.
HccnenoBanne3aBuCMMOCTUCHIIBITOKA, Uy IIETOYEPE3IaAMIIOUKY,0T
HaNpsHKEHUS Ha HEW.

OnpenenenueKII/InarpeBarens.
HccnenoBaHneMarHUITHOTOB3aUMO/ICHCTBUSATIOCTOSTHHBIX MATHUTOB.
N3yyeHne MarHUTHOTO TIONISE  TOCTOSHHBIX ~ MAarHUTOB TIPH  UX
O00BeIMHEHUH U Pa3/ICIICHUN.
UccnenoBanneneicTBUSIAIEKTPUIECKOTOTOKAHAMATHUTHY FOCTPEJIKY.



17. OnpITEl, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTHh CHJIBI  B3aWMOJCHCTBUS
KaTylIKA C TOKOM M MarHuTa OT CHJbl TOKAa W HallpaBJICHUS TOKA B
KaTyIlKe.

18. M3yueHneneCTBUAMATrHUTHOT OIIOJISTHAIIPOBOAHUKCTOKOM.

19. KoHCTpyHpoBaHMENH3yUEHUEPAOOTHINIEKTPOBUTATENS.

20. 3mepenneKIIJI3meKTpoaBUraTeIbHOMY CTAHOBKH.

21. OmBITBI O MCCIEIOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOM WHIYKIIHH:
WCCIICJOBAHUE W3MEHECHHM 3HAYEHUS W HAIIPaBJICHHUS WHIYKIIMOHHOTO
TOKA.

9KJIACC

Pa3nen8.MexanudeckuesiBJICHHS.

Mexanuueckoe aBwkeHue. MarepuanpHasg Touyka. Cuctema OTCUETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJIMHEWHOE
newxeHue. HepaBHoMepHOe npsimosiMHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOE MpsiMONMHEHHOe aBMkeHue. (CBoOoaHOE
naaeHue. OnbeITe | amuies.

PaBHOMepHOEIBI>KEHNENIOOKpY KkHOCTH. [IeprnoauyacroTaoOpanieHus.
JInHenHasnyTI10BasCKOPOCTU. LIEHTpOCTpEMUTETBHOCY CKOPEHHE.

IIepBriiizakonHproTOHA. BropoizakonHeroToHa. Tpetuitzakon HeroToHa.
[IpyHIMIICYIEPTIO3UIIUK CHIL.

Cuna ynpyroctu. 3akoHl 'yka. Cuna TpeHus:Cuila TPEHUSI CKOJIbKEHHUS, CUJla
TPEHMUS TIOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
nanenus. JlBmwxenne ruiaHer BOKpyr CosHma. IlepBasg xocMmuueckas CKOPOCT.
HesecomocTs 1 neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec tena. M3menenne mMmyinbca. Mmysibe cuiibl. 3aKOH COXpaHEHUs
MMITyJIbca. PeakTHBHOE ABUKEHHUE.

Mexanudeckass pabota W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTroOCTH,
TpeHusi. CBsi3b dHEpruu 1 paboThl. [loTeHIInanpHas YHEPTUs Tela, MOJHATOTO HaJl
MOBEPXHOCThIO3eMIU. [ loTeHIIMANIBbHAIHEPTUACKATOUNIPY KU HBL. KuHEeTHUECKas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPTHH.

JHemoncmpayuu.

1. HaOmroneHne MeXaHM4eCKOro JBMKEHUSI Tela OTHOCUTEIBHO Pa3HBIX TeJ

OTCYETa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHUENYTEUUTPACKTOPUIABUKEHUSIOTHOTOUTOTOXKETENA
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHnecKkopOCTUIY CKOPEHUATIPSMOINHEUHOTOBUKEHUS.
HccnenoBannenpu3HaKOBPaBHOY CKOPEHHOT O IBUKEHUS.

Hab6nronenue ABMKEHUATENAIO00KPYKHOCTH.
Hab6nronennemexaHnaeCKuXsIBJICHU N, IPOUCXOIAIITUXBCUCTEMEOTCUETA
«Tenexxka» mnpu €€ PaBHOMEPHOM UM  YCKOPEHHOM  JIBUKCHUH
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.
3aBUCHUMOCTBYCKOPEHUATEIA0TMACCHITENANICUCTBYIOIIEHHAHETO CUJIBI.
Hab6nronenuepaBeHCTBACUIIPUB3AUMOICHCTBUUTE.
N3MeHeHneBecaTenanpunyCKOpeHHOM IBUKEHU Y.
IIepenauanMiyJibcanpruB3auMOACHCTBUUTEIL
[IpeoOpazoBaHUSIIHEPTUUTTPUB3AUMOICHCTBUUTEI.
CoxpaHeHnenMnyJIbCanpUHEYIPYTOMB3auMOECHCTBUN.
CoxpaHeHHeUMITYJILCANTPUAOCOTIOTHOYPYTOMB3aUMO/ICHCTBUU.
Hab6nroneHnepeak TMBHOT O IBUYKEHUSI.
CoxpaHeHreMeXaHUYeCKOUIHEPTUUIPUCBOOOTHOMITA/ICHU Y.
CoxpaHeHneMEXaHNYECKOUIHEPTUUITPUIBUKECHUUTEIAIIOICCTBUEM
MPY>KUHBI.

Jlabopamopnviepabomuluonvimol.

1.

KoHcTpyupoBanue Tpakta JJjisi pa3roHa W JajbHEUIIEro PaBHOMEPHOIO
JBYDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpelIHEe CKOPOCTU CKOJBXKEHUS OpycKa WM JBHXKCHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja IMPU PaBHOYCKOPEHHOM JABMKEHHH TIO
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBMKCHUHN 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHOM CKOPOCTH IYyTU OTHOCSATCS KakK psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JIABJICHHUSI.
OnpenenennekodGpGUIMEeHTATPEHUSICKOIBKCHUS.
OnpeneneHnexECTKOCTUIIPYKIHBI.

OmnpeneneHue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBIKCHHM Telia
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenne pabOTBl CHJIBI  YNPYrOCTH TMPH TOABEME TIpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3y4ueHne3akoHacCOXpaHEHUSAIHEPTUH.

Pa3znen9.MexaHn4yecKHEK0JI€0aHUANBOJJIHEI.

KonebarenbHoenBrmxkenne.  OCHOBHBIEXaPAKTEPUCTUKUKOICOAHUI : IEPHO/,
4acToTa, aMIUINTya. MaremaTuuecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenue
SHEPIUH MPH KOJIeOaTETbHOM JIBHXKCHHH.

3aryxaromue — konebanus.  BruiHyxaenHole — koneOanusa.  Pe3onanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BOJH. [IpomosibHbIE W
MONIEPEYHbIE BOJHBL. J[MMHA BOJHBI HW CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnuecKue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOIHBI.

3ByK. ['poMKOCTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGnroneHuekone6aHuTeNnoa1eicTBUEMCHIIBI TS )KECTUUCUIIBLYTIPYTOCTH

Hab6nronenuekoneO0aHuirpy3aHaHUTUMHAIIPY KU HE.
Hao0ntoneHneBbIHY K A€ HHBIXKOJICOAaHU N PE30HAaHCA.
PacnipocTpaneHHenpoA0IbHBIXUIIONEPEUHBIXBOJIH(HAMOAECIIN ).
HabnroneHne3aBucCMMOCTUBBICOTHI3BYKAOTYACTOTHI.
AKYyCTHYECKMIPE3OHAHC.
Jlabopamopnuviepabomuluonvimol.
1. OmpeneneHue 4YacToThl M TEpUoja KoieOaHUM  MaTeMaTHYeCKOro
MasiTHUKA.
OrnpeneneHrneyacToThIMIIEPUOIAKOICOaHUITPY KUHHOTOMAsTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeprojia KojaeOaHui MOABEIICHHOTO K HUTH
rpy3a OT IJIUHbI HUTH.
4. ViccnenoBaHue 3aBUCUMOCTH MEpUOAa KOJI€OaHUN PYKUHHOTO MasiTHUKA
OT MAacChl Ipy3a.
5. [IpoBepkaHe3aBUCMMOCTUIIEPUOAAKOICOAHUNTPY3a,10/IBEILIEHHOTOK
HUTH, OT MacChl Ipy3a.
6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  IepuoAa  KosieOaHUit
NPY>KUHHOTO MassTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepeHneyCcKopeHUsCBOOOIHOTOTIaICHUSL.
Paznenl0.31eKTPOMArHUTHOETIO0JIENIIEKTPOMATHUTHBIEBOJIHBI.
DJIEKTPOMarHUTHOE  MOJIE.  JJEKTpOMarHuTHble  BOJHbBL.  CBoOlCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJH. lcnonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.
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DnexkTpomMarHuTHasnpupoaacseTa. CKopocTbcBeTa. BOITHOBBIECBOKCTBA CBETA.

Hemoncmpayuu.

1. CBOWMCTBa’IEKTPOMATrHUTHBIXBOJIH.

2. BOJIHOBBIECBOWCTBACBETA.

Jlabopamopnuviepabomuvluonvimol.

1. M3yueHnue CBOWCTB SJEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOWMIIBHOTO

TenedoHa.

Paznenll.CBeToBblIesiBI€HHS.

JlyueBass ~ Mogmens  cBera.  Mcrounmkm — cBeta.  [Ipsmonunernnoe
pactpoctpaHenue cBera. 3atMenusi Connna u Jlynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesomieHus cBeTta. [loaHoe BHyTpeHHEe
oTpaxkeHue cBeTa. lMcrnonb30BaHWE TIOJHOTO BHYTPEHHEIO OTpPAaXEHUs B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xon mnaydeir B nuH3e. OnrTuyeckas cucrtema (QoTtoanmnapara,
MUKpOCKONIa M TeJeckoma. ['J1a3 Kak onTuyeckas cucTeMa. biam3opykocTe u
NANbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HbloToHa. CrioxeHue
CIIEKTpaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpsiMonmHEHOEPACTIPOCTPAHEHUECBETA.

OTtpaxeHunecseTa.

[Tonydennenzo0paxeHUUBILIOCKOM,BOTHY TOMUBBITTYKJIOM3€pKaJiax.
[Ipenomiienuecsera.

OnTuyecKuiicBETOBO/I.

XomyyerBcoOuparomenInH3e.

XO0Ty4enBpacCeUBaOIIECHIINH3E.
[TonyueHnen300paskeHUICTIOMOTIIBIOUH3.
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[MpunnunaeiicTBusadoToanmnapaTa, MUKPOCKOIANTEIECKOTIA.

10. Mopenbriasa.

11. PaznoxeHne6enorocBeTaBCeKTp.

12. [Tomy4yeHne6e10rocBeTanprCIOKECHUUCBETAPA3ZHBIXIIBETOB.
Jlabopamopnusiepabomuiuonvimol.

1. HccnenoBaHne3aBUCUMOCTUYTIA0TPAKEHUSICBETOBOTOIy4a0TyTJIa
NaJICHUsL.
N3yuennexapakTepuCTUKU300pKEHUSTPEIMETABILIOCKOM3EpKaJIE.
HccnenoBanrie 3aBUCUMOCTH yTJIa MPEJIOMIICHHUSI CBETOBOTO Jyda OT yrja
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



[Tonydennen3o0paxeHUHCIIOMOIIBIOCOOUPAIOIIEHIINH3HI.

Omnpenenenre (OKYCHOTO PACCTOSHUS U ONTHYECKOMN CHITBI COOMparomieit
JIVH3BI.

OMnBITHITIOPA3T0KEHNIO0ETTOTOCBETABCIIEKTP.
ONBITHIIOBOCIPUSATUIONBETAIPEIMETOBIPUUXHAOIIOICHUNYEPE3
I[BETOBBIC (DPUIIBTPBHI.

Pa3nenl2.KBaHTOBBICSIBJICHUS.

OmneiteiPe3eppopaanmianerapuasmoenbaroma. Moaenbaromabopa.
Hcnyckannennornomenuecseraaromom. KBanTel. JInHETUaThIeCHEKTPHI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHue aTOMHOTO
anpa. Hyknonnas wmogens aromHoro sapa. HW3oromsl. PaauoaxtrBHBIE
npespanieHus. [leproa monypacnaaa aTOMHBIX SAED.

SAnepHble peakuun. 3aKOHBI COXPAHEHUS 3apsAIOBOTO U MACCOBOIO YHCEII.
DHeprusi CBs3M aTOMHBIX saep. CBsI3p Maccel M 3Hepruu. Peakuuu cuHTe3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3I.

Anepnas sHepreTuka. JleWCTBUS paguOaKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBL.

Jemoncmpayuu.

CHexTphIn3IyYeHUSUTIOTIIOIECHUS.
CrexTphIpa3TuyHbIXTa30B.

CnekTpBogopona.

Hab6nronenuerpexkoBBkamepe BuibcoHa.
PaboTracuéTunkanoHU3UPYIOMMXU3TYYCHUH.
PerucrpanusuzinydeHuAnpupogHBIXMUHEPAIOBU TIPOYKTOB.

Jlabopamopnviepabomuluonvimol.

1. HaOmroneHuecIomHbIXUIMHEHYaThIXCIIEKTPOBU3TYYCHHUSL.

2. HcciienoBaHUETPEKOB: N3MEPEHUEIHEPTUNYACTULIBIITIOTOPMO3HOMYITY TH

(o potorpadusim).

3. UsmepenuepaanoakTuBHOro(doHa.

IHoBTOpPHUTEJIHbHO-0000IAOIIUITMOLY 1b.

[ToBTOpHUTENBEHO--0000IIAIOIIUIUMO Y IBIIPEAHAZHAYCHAJISICUCTEMATH3ALUN U
000011IeHNs MPEIMETHOTO COJCPKAHUS W ONbITa ACATEILHOCTH,ITPUOOPETEHHOTO
NpU W3YUYECHHH BCETO Kypca (U3UKH, a TakKe ISl MOJATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMEHY MO (U3HMKE JJIsi 00Y4aromuXCsi, BHIOPABIINX 3TOT
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y4eOHBIN MpeIMeT.

[Ipn u3yueHUN MaHHOTO MOJYJIS PEATM3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JESTENIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYMBACTCS JOCTH)KCHHUE MPEAMETHBIX U
METANpeAMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHws, ¢dopMupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: 0CBOEHUEHAY YHBIXMETOJOBUCCIICIOBAHMS



SBJICHUM TIPUPOIBI M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBACHITH (pu3mdeckue
ABJICHUS, TPUMEHSS TMOJYYEHHbIE 3HAHWS, pelaTh 3aJa4yd, B TOM YHCIIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTeP JTAHHOTO pasliesia peain3yercs
3a Ccu€T TOro, 4To OOy4YarolluMecs BBIMOJHSIOT 3aJaHusi, B KOTOPBIX UM
peJIaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
(du3nuecKue BJICHUS B OKPY>KaIOIIeH MPUPOJIE U MOBCEIHEBHON KU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIeOBaHUSI (PU3UUECKUX SIBIICHUH, B TOM
YuUCJe ISl HPOBEPKU TUIIOTE3 U MOIYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HanboJee Ba)KHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO HCIOIB30BAHUS PA3IMYHBIXUCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA INPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUHu.



IHNIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue pu3umku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIPaBJICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbrare nu3yuenus Gu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMSI

y obyuaromerocss OyayT copMHUPOBAHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B
YJaCTH:

1)naTpHOTHYECKOrOBOCIMTAHMA:

— MPOSIBJIICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3ruecKol HayKu;
—L[EHHOCTHOEOTHOILIEHUEKOCTHKEHUSMPOCCUICKUXYYEHBIX --(DU3UKOB;
2)rpakIaHCKOrOMyXOBHO-HPABCTBEHHOTOBOCTIMTAHMS:

— FOTOBHOCTb K AKTUBHOMY YUYacCTHIO B 00CY/I€HUU OOLIECTBEHHO 3HAUYMMBIXH
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHXKEHUIM
bu3uKy;

— OCO3HAaHUE BAXKHOCTU MOPAJIBHO--3TUYECKUX NPHUHIUIIOB B AESATEIbHOCTU
YYEHOT0;

3)3CcTeTH4eCKOrOBOCIIUTAHUSA:

— BOCIIPUATUE ACTETUYECKUX KAYeCTB (PU3MUECKON HAYKH: €€ TapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4)LICHHOCTHUHAYYHOT OIIO3HAHUSA:

— OCO3HAaHUE UEHHOCTH (PU3MYECKOW HAayKH KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABISIOLIEH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTHU, MHTEpeEca K HCCIIEeI0BATEIbCKON
NeSITENIbHOCTH;

S) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJTyqus:

— OCO3HaHME LIEHHOCTH Oe30macHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi O€30IaCHOrO TIOBEJIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAaHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIeKCUH, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6)Tpy10BOrOBOCIMTAHMS

— AKTHBHOE Yy4YacTHE€ B PEIICHUM MPAKTHUYECKUX 3anad (B paMKax CEMbH,
o0Opa3oBaTeNbHOMOPraHn3alrn, ropoa,Kpast ) TEXHOIOTHUECKONU



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOIMUX B TOM YHCIC U (DU3NIECKUX
3HAHUM;

e —HMHTEPECKIPAKTHICCKOMYHU3YUECHUIOTPO(DECCHIA,CBSI3aHHBIXC(U3UKOI;

e 7)IKOJOrHYECKOTOBOCIIMTAHMSI:

e — OpHCHTAIMS HAa NMPUMEHECHHE (PU3MYECKUX 3HAHUHM IS pelleHus 3a7ad B
00JIacTH OKpYyKalollel cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OICHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHHWE TJI00ATILHOTO XapaKTepa KOJOTUYECKUX MpoOJieM M MyTed X
pELICHHS;

e 8) amanTanuu K HU3MEHSKIIMMCH YCJOBHAM COLHUAJBHON M NPUPOJHOI
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICMCTBUM TIPH BBHITIOJIHEHUU HCCICIOBAaHUN U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM

JIPYTHX;

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 IMPaKTHYECKYIO
NESTENHHOCTD;
e — TMOTPEOHOCTHBPOPMUPOBAHUMHOBBIX3HAHUM, BTOM 4YHUCIEHOPMYIUPOBATH

UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
buzukwy;

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B IPHOOPETCHUU HOBBIX (PU3HYECCKUX
3HAHMM;

e —CTpPEMJICHHCAHAIM3UPOBATHUBBISABIIATHB3AMMOCBI3UIIPHUPO/IBI,0011IeCTBAN
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKPYXAIOLIIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAITPEAMETHBIEPE3YJ/IbTATHI

B pesynbrare ocBoeHUs TporpamMMmbl M0 (U3WKE Ha YpPOBHE OCHOBHOTO
oO1ero oOpa3oBanus y oOy4daromierocsi OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
Pe3yJIbTaThl,BKIFOYAIONINEIIO3HABATEIbHBICYHUBEPCATBHBICYYCOHBICICHCTBHS,
KOMMYHHUKATHBHBIC  YHUBEpCAJIbHbIC  Y4eOHbIC  JCHCTBHSA,  PEryJISTHBHBIC
YHUBEpPCATbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTeabHBICYHHBEPCAIbHbICY4YeOHbIe e CTBUS

Bba3oBble Jijornyeckue 1eicTBHA:



BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(stBIICHU);

yCTaHaBIMBATh CYHIECTBEHHBIN MPU3HAK KJIACCU(UKALIMUA, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;
BBISBJISITH3aKOHOMEPHOCTUUTIPOTUBOPEUHSIBPACCMATPUBAEMBIX (haKTaX,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICJICTBEHHBIC CBSI3U TP U3YYCHUU (U3HUYECKUX
SIBJICHWIA W TIPOIIECCOB, JCJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JETYKTHBHBIXU
WHIYKTUBHBIX YMO3aKIIOUEHUHN, BBIJIBUTATh TUIIOTE3BI O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelIeHus Yy4eOHOW Qu3ndeckoit
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp HamOoiee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBbiencciieoBaTeiLCKHeIEHCTBUSA.

VCTI0JIb30BATHBOIIPOCHIKAKUCCIIEA0BATEIIbCKUMUHCTPYMEHTIIO3HAHUS;
MIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJIEHHOMY IUJIAHY OIIBIT, HECJIOKHBIN
(bU3NYECKUIT AKCIEPUMEHT, HEOONBINOE HCCeA0BaHUuEe (PU3UUECKOTO
SIBJICHHUS;

OIICHMBATh HA MPUMEHUMOCTb W JOCTOBEPHOCTh HWH(MOpPMAILIHUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WUJIN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIIEHHUS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOACHUS, OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE  JalibHEMIee pa3BuUTHE  (HU3NUECKUX
MPOIIECCOB, a TAKXKE€ BBIABUTATHIPEIONOKEHUS 00 UXPa3BUTHH BHOBBIX
YCIIOBHSIX M KOHTEKCTax.

PaGoracundopmanueii:

MPUMEHSTh Pa3IUIHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI MPHU MOUCKE U
orOope WHGPOPMAIMKM WIA JAHHBIX C y4E€TOM MPEAJIONKEHHOM YyuyeOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (HOpPMY  TPEACTABICHUS
uHQOpMaAIMU W WUTIOCTPUPOBATH pelIaeMble 3a7a4ll  HECIOKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi 1 1X KOMOWHAIIASMH.

KoMMyHHKaTHBHBICYyHUBEpPCAJIbHbICYYeOHbICACHCTBUSA:

B XOJIe OOCYXKIEHHUs Yy4eOHOro Marepuana, pe3ysibTaToB J1abOpaTOPHBIX
paboT 1 IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TeMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHbIE HA PEIICHHE 3aJaud U TOJIepKAHUE
O1arokeaTeIbHOCTH OOIICHUS;



COTOCTAaBIISATh CBOM CYXKICHUS C CYXACHUSIMH JPYTHX YYaCTHUKOB
Jaiora, OOHApYKUBaTh Pa3IUINE U CXOACTBO MO3UIIHIA;
BBIPaKaThCBOIOTOUYKY3PCHHUSBY CTHBIXUITUCHMEHHBIX TEKCTAX;

myOJIMYHO TPEACTABIATHPE3YIbTATHl BBIITOJHEHHOTO (DU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NMOHMMAaTh W  WCMOJh30BaTh  MPEUMYIIECTBA  KOMAHIHOH U
WHINBUAYAIbHON pabOThl MPH pPEIICHUH KOHKPETHOW (PHu3uvecKoi
poOJIEMBI;

NPUHUMATD TIEJTH COBMECTHOW NEATEIHHOCTH, OPTaHN30BBIBATH JCHCTBUS
no e€ MOCTIKEHHUIO: paclpeleniaTh poiH, OOCYXIaTh MPOLECCH U
PE3yNIBTAaThl COBMECTHOU PabOTHI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJibTara 1o
CBOEMY HAIMPABIICHUIO M KOOPJIUHUPYSI CBOM ICUCTBUS C APYTUMHULICHAMA
KOMaH/IbI,

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHEHO C(OPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHUSI.

PerJISITI/IBHbleyHHBepCaﬂbeIeyqeﬁﬂblel{eﬁCTBl/lﬁ

Camoopranusanus:

BBISIBJIATHIIPOOJIEMBIBKU3HEHHBIXNYY€OHBIX CUTYAITUSX, TPEOYFOILINX
JUISIpEILICHUA(PU3NYECKUX 3HAHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, MPUHATHE PEUIeHUs B TpPYIe, NPUHATHE PEIICHUN
TpyIIoi);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM peIleHUs] PU3NUECKON 3a1auu UIIH
IUTaHAa MCCIIEJIOBAHUSA C YYETOM MMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;
JenaTbBEIOOPHOPATHOTBETCTBEHHOCTh3apELICHHE.

CaMOKOHTPOJIb,YMOLMOHATbHBIMUHTEJICKT:

JaBaThaJIC€KBATHYOOLIEHKYCUTY ALIMMUIIPE/IaraTbIiIaHeEU3MEHEHMS;
OOBSACHATh NPUYMHBI  JOCTHKEHMSI  (HEAOCTHMIKEHUS)  pe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YMCIIE B XOJ BBIIOJHEHUS
(Gu3NyecKoro UCCIEIOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIUXCS CHUTyallMii, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;
OLICHUBAaTHCOOTBETCTBUEPE3YIHTATALICITUNYCIIOBUSIM;

CTaBUTH ce0s1 Ha MECTO APYTOro YeJ0BeKa B XOJ€ CIIOpa WU IUCKYCCUUHA
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JAPYTOro;



npu3HaBaTh CBOE MPaBO Ha OMIMOKY MpU PEIIeHUH (PU3NUECKHX 3a/1a4 WIn
B YTBEP)KICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HHPEAMETHBIEPE3YJIBTATbHI

K xoniryoOyuenus B7 kJiacce rpeAMETHbIC Pe3yIbTaThl HA 0OA30BOM YpPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJElNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHMS BellecTBa (TBEPIOE,
KUIKOE, Tra3000pa3HOE), MeEXaHUYeCcKoe JABMKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEWHOE), TPAECKTOpHUSA, PaBHOACHCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUlacTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBieHus (audQy3us, TENI0BOE JBUKEHUE YACTHI] BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBIO
BpalllEHUs], IEpeaada AaBJICHUS TBEPAbIMU TEIaAMU, )KUJIKOCTIMU UTa3aMu,
aTMOC(pEpHOE J[aBJICHHWE, IUIABAHHE TeEJ, MPEBPALCHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YyUYCHHBIX  (DU3MYECKUX  SIBICHUM B
OKpYXalollleM MHpEe, B TOM 4HCIEe (PU3NYECKUE SIBICHHUS B TPUPOJIE:
MpPUMEPBI IBUKEHUSI C PA3IMUHBIMU CKOPOCTSIMU B KHUBOW U HEKUBOU
Npuposie, JACHUCTBUE CHUJIbI TPEHUST B TMPUPOAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOTO JaBJICHUS HAa KUBOW OpraHW3M, IUIaBaHUE PHIO, phlYaru B
TeJIe YeJOoBeKa, MPU ATOM MEPEBOAUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEJI M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YsI
(du3nueckue BeIMYnHbl (Macca, 00bEM, TNIOTHOCTh BEUIECTBA, BPEMS,ITYTh,
CKOPOCTb, CPEJHSA CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSAKECTH, BEC TeJa,
cuia  TpeHus, JaBieHue  (TBEpIOro  Teja, KUIAKOCTH, rasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TUIEUO CHJIBI,
MOMEHT CWJbl, KO3()(PUIMEHT TOJE3HOro JEeUCTBHUS MEXAHU3MOB,
KMHETHYEeCKash W TOTCHIMaJbHAs DHEPrus), MpU OMUCAHUU MPABHIHHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI UCIOJIb3YyEMbIX BEJIMYUH, NX0003HAYEHUS
U eAVHUIBI (HU3UIECKUX BEJIMYMH, HAXOIUTH (OPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIWYWHY C JAPYTHMH BEIUYHMHAMH, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs cuil (BAOJb OIHOM IpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBeCHs pbluara (0J0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHHMKH, 3aKOH COXPaHEHUS MEXaHHYECKOU
OHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud NPAKTUKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ ONOpod Ha 1—2 M3y4eHHBIX CBOMCTBa (PM3HYECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatbh pacy€THblE 3amadyd B -2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHS 33/1a4d 3alHCHIBATh KPATKOE YCIIOBUE, MOJICTABIATH (DU3UUECKUE
BEJIMYMHBI B (DOPMYJIbI U MPOBOJUTH PACUYETHI, HAXOAHUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1ad, OLEHUBATh PEATUCTUUHOCTD
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh NpPU OMOIIU
(U3UYECKUXMETOJIOB,  BONMCAHUUHUCCIIEAOBAHUIBBIICIATHIIPOBEPSIEMOE
npeanosjoxkenue  (TUMoresy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIyYEHHBIN Pe3yJbTaT, HAXOAUTh OMIUOKU B X0JI€ ONbITA, 1€IaTbBBIBObI
10 €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SIBICHUM WU
bu3nUecKux CBOMCTB Tel: dbopmMypoBaTh IPOBEPSIEMBIE
MPEANOJI0KEHUA,COONPAThYCTAHOBKYU3NPEI0KEHHOT0000PY 1I0BAHNUS,
3aMMChIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHUS PACCTOSHHS, BPEMEHHM, MacChl TeJa,
00béMa, CHUJIBI U TEMIIEpPAaTypbl C MCHOJIb30BAaHUEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKAa3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3UUECKON BETUUYHHBI OT
JIPYrol C HCIOJb30BAHMEM MPAMBIX HW3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JBWXKYLIEroCs Tela OT BPEMEHU JIBMXKCHHS Teja, CHUJIbI
TPEHUSICKOIbKEHUIOTBECATENa,KaueCTBA0OOPAOOTKUIIOBEPXHOCTEUTENT U
HE3aBUCUMOCTH CHUJIbI TPEHHS OT IUIOIIAIN CONPUKOCHOBEHHUS TEJ, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Te€Ja, OT MIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUMA
MJIaBaHUATEN,Y CIOBUHPAaBHOBECUSPHIUAran0JIOKOB),y4aCTBOBATHB



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, CcOOUpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeNys NPEeIO)KEeHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCIICIOBAHMUS,;

IPOBOJNTH KOCBEHHBbIE HU3MEpEeHMsI (PU3MUECKUX BENIUYUH (IUIOTHOCTH
BEIIECTBA JKUIKOCTHM W TBEPIOTO TeNa, CUjla TPEHUS CKOJIBKEHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIOIIAs  CWUJa, JICWCTBYIOIIAas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOA(D(UIIMEHT IMOJE3HOTO JeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW HWHCTPYKIUHU: TpHU
BBIMIOJTHEHUH HW3MEPEHUI coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

COOJIIOAAThIIPaBUIIa TEXHUKHU O€30MaCHOCTH IIPpHU padoTe ¢ J1abOpaTOpPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOIIAIOUIMECS COCYJbI, OapomeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHIMUMBI JCUCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAaHHUS (B TOM YHCIHE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THUIPABIWYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCIOJIB3YS 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SBJICHUN U HEOOXOIUMBIE (PU3UUECKUE 3aKOHBIN
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HWHGPOPMALMIO O  MpHUMeEpax)
IPAKTUYECKOT0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B IMOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOUCTBAMH, COXPAHEHHSI 37J0POBbs M COOTIOICHUSIHOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KalOIIeH cpeie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLINXCS
3HaHUW M TYTEM CpPaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB BBIICIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW HMIU MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BHIMIOJHEHUN YUEOHBIX 3a/1aHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy GU3NYECKOTO CONIEpKaHus, CIIPAaBOUHbIE MaTepUaIbl,pPEeCypCh
cetu MuTepHer, BiIageTb MNpuUéMaMH KOHCHEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE2—3UCTOYHUKOB MH(POpMAITUU(DU3NIECKOTOCOICPKAHUSI,B TOM



qyclie MyOJUYHO JeNaTh KpaTKhue COOOIIEHHUs O pe3ylibTaTaX MpPOEKTOB
WIM y4eOHBIX UCCIENOBAHUM, NpPU ITOM TPAMOTHO UCIOJIb30BATh
U3YUYCHHBIM TOHATUWHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIATh
BBICTYIUJICHUE MTPE3EHTALINEN;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAHUN pPACHIPEEIATh
OOSI3aHHOCTH B TpPYIIIIE B COOTBETCTBUU C TOCTaBICHHBIMHU 3a/JayaMH,
CIEAUTh 3a BBINOJHECHHEM IUIaHA JCHUCTBHM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIA  BKJIaJL B  JIEATEIBHOCTh  TPYNIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K koHiryoOyuenus B8 kjacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIM:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOBHMOJIEKYJI,arperaTHhIECOCTOSHUSIBEIIECTBA, KPUCTATUTMYECKUEH
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACBIINICHHBINM Tap, BIAXHOCTb
BO3/IyXa, TEMIIEpaTypa, BHYTPEHHSSI DSHEpPrus, TEIJIOBOM JIBUTaTElNb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUECKOE MOJI€, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
paznuyarh ABJICHUS (TEIJIOBOE paCIIMpPEHUE W CXKaTue, Teriolnepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YCHHE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apAJNIOB, AEHCTBHS SJIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHUE MArHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINUCAHWI0 MX XapAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUWE M KaNWULIPHBIE SIBIICHHS B MPHUPOJE,
KpUCTaUIbI B mpupoje, uznydenue ColiHIIAa, 3aMep3aHUEe BOJOEMOB,
MOpPCKUEOpU3bI, 00pa30BAHUEPOCH], TyMaHa, UHEs, CHEra, 3JIeKTPUUYECKUE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiH, Jpeiid TO0COB, POJIb MAarHUTHOTO TOJS JUTsl JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBIICHU;

ONMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUCCKHUE SBICHUS, UCIIOJIB3YS
bu3ndecKue BeTUYNHBI (TEMIIepaTypa, BHYTPEHHISI YHEPTHUS, KOJIUIECTBO
TEIUIOTHL, YI€TbHASITEINIOEMKOCTHBEIIECTBA, ACIbHAATEIIOTA



TUIaBJICHUS, yJAeNbHAs TEIUIoTa MapooOpa3oBaHUs, yJAENbHAs TEIUIoTa
CrOpaHusi TOIUIMBA, KOA(PPHUIIMEHT TOJEe3HOTO JEWCTBUS TEIUIOBOM
MaIllUHbI, OTHOCHUTEJIbHAsI BIAXKHOCTb BO3JyXa, AJICKTPUUYECKHUHN 3apsij,
cuja TOKa, JJICKTPUYECKOE HAIpsHKEHHUE, CONMPOTHBJICHHWE ITPOBOJIHHKA,
yAEIbHOE COMPOTUBJICHUE BEIIECTBA, pa00Ta U MOIIHOCTHAICKTPUUECKOTO
TOKa), TpPU ONMHCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUH CMBICT
HCIIOJIB3YEMbBIX BEIUYMH, 0003HAYCHUS U CAMHUIIBI (PU3NUECKUX BEJIIMYMH,
HaxoJUTh (HOPMYJIBI, CBS3BIBAIOIIME JIAHHYIO (DU3WYECKYIO0 BEIIMYHUHY C
JIPYTUMHU BEIMYUHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBICHUS U TPOIECCHI,
UCIIOJIb3YSI OCHOBHBIC TOJIOXKEHUSI MOJEKYJSIPHO--KUHETUYECKOU TEOPUU
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH Oma I ydacTKa IeIH, 3aKOH
Jlxoyns—JleHlia, 3aKkOH COXpPaHEHMsSI DJHEPruM, MOpU HSTOM JaBaTh
CJIOBECHYIO0 (DOPMYJIHMPOBKY 3aKOHA M 3aMHMCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKCHHUE;

OOBSICHATh (PU3MYECKUE MPOLIECChl M CBOMCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 TOTHYECKUX
[IIaroB ¢ OMOpoM Ha 1-2 M3yYEeHHBIX CBOMCTBA (DM3WYECKUX SIBIICHHM,
(bU3UYIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuiath pacy€THbe 3aJaud B 2—3 JIEUCTBUS, MCIIOJIB3YS 3aKOHBI H
dbopMyIIbl, CBSA3BIBAIOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsl pelIeHus 3aJlaud, BBIOUpATh 3aKOHBI U (POpPMYIIBI,
HEOOXOJIUMBIC i1 ©€ pelIeHUs, MPOBOAUTh pacu€Thl M CPaBHUBATH
MOJTy4YeHHOE 3HaUCHUE (DU3NUSCKON BEITMIMHBI C H3BECTHBIMU JaHHBIMU;
pacro3HaBath MPOOJEMbl, KOTOPbIE MOXHO pPEUIUTh MpPU TOMOIIH
(bU3UYECKUX METOJIOB, HCIMOJIb3ysl OMUCAHUE HCCIICIOBAHUS, BBIJCIAThH
MpOBEPSIEMOE  MPEINOJIOKEHHE, OLEHUBATh MPABUIBHOCTh TOPSAKA
MPOBEICHUS UCCIIE0OBAHUS, JIeJIaTh BHIBO/IBI;

MPOBOJAUTL OMBITHI 110 HAOMIOACHHIO (U3WYSCKUX SIBJICHUM WU
(bU3NYECKUXCBONCTBTEN(KAMUIUISIPHBIC SIBJICHUS, 3aBUCHMOCTb/IABJICHUS
BO3JIyXa OT ero o0bEéMa, TemMIepaTypbl, CKOPOCTH Tpoliecca OCThIBaHUS U
HarpeBaHusi MPU M3IYUYCHUH OT LBETAa H3Iy4arolleil (IMOrIoaronieil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJbI OT TEMIEPaTypbl KUIAKOCTU U
IJIoMEAaM €€ TOBEPXHOCTHU, OJJIEKTpHU3alus Tel U B3aUMOACHCTBHUE
AIEKTPUUYECKUX3APST0B,B3aNMO/ICHCTBUEIIOCTOSTHHBIXMAarHUTOB,



BU3yaJIM3allisl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MarHUTHOTO MOJS Ha HMPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 IPEUI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIOJIHATh ~ MPSAMBIE  H3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOKEHUS C MCIHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHOM MOrPEUTHOCTH;
IPOBOUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIHMUHUHBI OT
Ipyroi C UCHOJIb30BAaHUEM MPSAMBIX HU3MEPEHUU  (3aBUCHMOCTh
CONPOTHUBJIECHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIaJH IOMEPEYHOIrO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA IPOBOJAHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MApaJUIEIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH B BUJE TaOJIHI] U TpapuKOB,A€IaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS] (PU3NYECKUX BEJIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEILECTBAa, CONPOTHUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHHUs, cOOMpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CleNysl NPEII0KEHHON HHCTPYKLHH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaThITpaBUiIa TEXHUKH O€30MaCHOCTH TMPHU paboTe ¢ JIabopaTOpHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MNPUHIMIBI  JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOUCTB C OMOPON Ha UX ONMUCaHUs (B TOM YHCIE:CUCTEMA
OTOIUUIEHUS] JOMOB, TUTPOMETP, TApOBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW BSHEPIHH, HSIJIEKTPOOCBETUTENbHBIE TMPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsr), AIEKTPUYECKUE
IPENOXPAHUTEIHN,IIEKTPOMArHUT,3JIEKTPOABUTATEIBIIOCTOSIHHOTOTOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOMCTBaxX (DM3MUECKUX SIBIICHUI U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHbBIC
npuOopbl MO CXeMaM M CXEMaTHUYHbIM pPUCYHKaM  (KUJAKOCTHBIM
TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETP, IBUTaTeilb BHYTPEHHETO
CrOpaHus,IEKTPOCKOIL,PEOCTAT),COCTABIATHCXEMBIAIEKTPUUECKUX



1ernel ¢ MoCcaea0BaTeIbHBIM U MMapalIeTbHBIM COCTMHEHUEM JJIEMEHTOB,
pasnudas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJICKTPUIECKUX IICTICH;
NPUBOAUTh  TNPUMEPHl  (HAXOmWTh  WH(OpMAIMIO O  MpuUMepax)
MPAKTUYECKOTO HWCIIOIh30BaHMs (U3MUYECKUX 3HAHWNA B TIOBCEIHEBHOM
JKU3HU I obecnieueHrs 06€30MacHOCTH MpY OOpalleHuu ¢ npudopamMu 1
TEXHHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 370POBBsI M COOTIOICHUSTHOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManmuu (U3NUECKOTO COJICpPKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TyTEM CpPaBHCHUS
JOTIOTHUTEHHBIX UCTOYHUKOB BBIJICTSATH HHPOPMAIIUIO, KOTOPASISIBIISETCS
IPOTUBOPEUNBON MITH MOXKET OBITh HETOCTOBEPHOIA;

WCII0JIb30BATh MPHU BBITIOJHEHUN YUEOHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
JTUTEPATYPy GU3HUECKOTO COACPIKAHUS, CIIPABOYHBIC MATEPHAIIBI,PECYPCHI
cetu VHTepHeT, BIaAeTh MNpUEMaMH KOHCIICKTUPOBAHHS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHMUS,
0000mass uHMOPMAIIMI0O U3 HECKOJBKUX MCTOYHUKOB (U3HUECKOTO
ComepKaHWsl, B TOM UHCIE TyOJUYHO TIPEACTABISTH PE3yJIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCTLHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHATHIHBIA anmapat Kypca (QU3MKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IpU  BBHITIOJHEHWH YYEOHBIX TPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
MPOIIECCOB paclpeiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMA 3a/1a4aMH, CJICAUTH 34 BBITIOJHEHUEM IIJIaHA JICHUCTBUI U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIad B
NeSTeTbHOCTHI PYIIBI, BHICTPAMBATKOMMYHUKATHBHOEB3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K koniryoOyuenus B9 kJiacce rnpeaMeTHbIE Pe3yibTaTbl HA 0OA30BOM YPOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

UCIIOJB30BaTh TMOHATHUSA: CHUCTeMa OTcYEéTa, MaTephalbHasi TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXaHWYECKOTO JABMXEHHS, edopmarius
(ympyrasi, miactuyeckasi), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TIKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WHGPa3ByK M YJIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIIBHO30PKOCTH,
CIEKTPBI UCITYCKAHMS ¥ TOTJIONICHUS, anb(a-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



pazniuuath sBJICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEUHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHU)KEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBIXKEHHE MO OKPY>KHOCTH, B3aUMOJICUCTBHE
TE€J, PEAKTUBHOE JIBUXKEHUE, KOJieOATEIbHOE NBIXKEHHE (3aTyXarouiue u
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHUE
3BYKa, MPSAMOJIMHEWHOE pacHpOCTPAaHEHUE, OTPAKEHHUE M MIPEIOMIICHHUE
CBETA, MMOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3NIOKEHHE OEIOrocBeTa B
CIEKTp M CJOXKEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa
W3JIyUYEHUS) TI0 ONHUCAHUIO UX XapPAKTEPHBIXCBOWCTB M HA OCHOBE OMBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX  (PU3MYECKUX  SIBICHUM B
OKpYyXaroleM Mupe (B TOM 4YHUCIEe (PU3NYECKHE SIBICHUS B IPHUPOAE:
MPUJIUBBI U OTJIUBHI, ABMXKEHUE T1aHeT COJTHEYHOM CUCTEMBbI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTUE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEMUCMUYECKHE BOJHBI, I[yHaMH, 05XO, ILIBETa TeT,
ONTUYECKHUE SIBJICHUS B MPUPOAE, OUOJIOTMYECKOE NIEUCTBUE BUIUMOTIO,
yabTPadUOIECTOBOTO U PEHTICHOBCKOTO M3TyYEHUH, €CTECTBEHHBIM
PaIOAKTUBHBIN (HOH, KOCMUYECKUE IyYd, PaJHMOAKTHUBHOE H3IyuCHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUW Ha
OpraHrW3M YeJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTHUUYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (PU3UUECKUX
SIBJICHU;

ONKCHIBATh MU3YyUCHHBIE CBOMCTBA Tel M (PU3MUYECKHE SIBJICHUS, UCTIOJIb3YS
dbusznueckue BENUYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Tejia TpH
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, TNEpEeMEIleHHUE, MyTbh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUusi, BEC Tela, HUMIYJIbC Tela, HMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, MOTCHIIMAIbHAS DSHEPIHs Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIUsl CXKaTOU
NPY>XUHBI, KUHETUYECKAas DHEPrus, IOJIHAs MEXaHWYecKas »DHEprus,
NEepPHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEJIOMIICHUS CPEbl), IPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIIUYHH,
0003HaueHUs W CIUHMIBI (U3HUYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHMMH BEJIMYMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMUUH;
XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBICHUS U TPOIECCHI,
U CIIOJIb3YSI13aKOHCOXPAHEHHUIPHEPTUH,3aKOHBCEMUPHOTOTSTOTEHHUS,



OPUHLIUI CYNEepPHO3UIMN CHJ, NPUHLUUI OTHOCHTeNnbHOCTH [anmuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHs] UMIIYJIbCA, 3aKOHbl OTPaXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsA0BOI0 U MacCCOBOIO YHUCEI
OpU SJEPHBIX PEAKLUSAX, IPU ATOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIISTH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3H, CTPOUTh OOBSICHEHHE U3 2-3
JIOTMYECKHX ILIAaroB € OMOpPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DPU3MUECKUX
SIBIICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIE 3a4ayd  (OMHUparolIuMecss Ha CcuctemMy u3 2-3
YpaBHEHUI), UCHOJb3Ys 3aKOHBI U (POPMYJIbl, CBA3bIBAIOLINE (PU3NUYECKUE
BEJIMUMHBI: HAa OCHOBE aHaJM3a YCJIOBUS 3a7auyd 3alUCBhIBATh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BbIOUpAThH
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJIsI PELIECHUSs, IPOBOJUThH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUS (PUINIECKOU
BEJIMYNHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO PEIIUTh TP MTOMOIIH
$u3MYECKUX METOMOB, HCIOIb3Yysl OMUCAHHE HCCICIOBAHUS, BBIACIATH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABWIBHOCTh MOPAIKA
IOPOBEJCHUS  HUCCIIEOBAHUS, Je€NaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM
¢u3znyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXPaHEHHUsI HHEPTUH, 3aBUCUMOCTh MEpHOAa KOoJeOaHW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCHMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHre 0eJoro CBeTa B CHEKTP, M3yUYECHHE CBOMCTB M300PAKECHUS B
IJIOCKOM 3€pKajie W CBOMCTB HM300pa)k€HUs MpeaMera B coOuparoiei
JWH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0OBaHUsl, OMKUCHIBATH XOJ ONBITA U €0 PE3yJIbTaThl,(hOPMYINPOBATD
BBIBO/IbI;

MPOBOJNUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, OMpeerss
CpellHee 3HAayeHUEe u3MepsieMoil BeaM4MHbl ((POKyCHOE paccTosiHUE
coOuparoield JUH3bI), OOOCHOBBIBATH BBIOOp CHoOco0a HW3MEPECHHUS
(M3MepUTENHHOTO PUOOpa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYUH C
UCTIOJTb30BaHUEMIIPSIMBIXH3MEPEHU (3aBUCHUMOCTHITY THOTBPEMEHHU



IpU PaBHOYCKOPEHHOM JIBHJKEHMHM O€3 HaudaJbHOM CKOPOCTH, MNEpHOaa
KoJe0aHUN MaTeMaTH4EeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTHU
yrja OTpa)k€HUsl CBETa OT yIJla MaJeHUs U yrja NpeIoMJIEHHs] OT yIia
NaJcHUs): [UIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (HUKCHpPOBaTh pe3yJIbTaThl IOJIYYEHHON 3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUIl U rpaduKoB, AenIaTh BBIBOIBI IO
pe3ysbTaTtaM UCCIIEA0BAHNUS;

IPOBOJNTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYUH (CpemHsis
CKOPOCTb U YCKOPEHHE TeJa MPU PAaBHOYCKOPEHHOM JBUKEHUU,yCKOPEHUE
CBOOOMHOTO TMaJeHUs, >KECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpPEHUs
CKOJIb)KEHUS, MEXaHU4ecKass pabdoTa M MOIIHOCTb, YacTOTa U MEPUOJ
KoJe0aHUN MaTeMaTU4ecKOro M MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cuia coOuparomed JUH3bI, PaAUOAKTUBHBIM (GOH): TUIAaHUPOBATH
U3MEpPEHHUsI, COOMpPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY W BBIIOJIHSITH
U3MEpPEHHUs, CIeQysl MPEIJIOKEHHOM WHCTPYKLUHU, BBIYHUCIATH 3HAUCHUE
BEJIMYMHBI U AaHAJIM3UPOBATHIIOIYUYEHHBIE PE3YIBTAThI C YYETOM 3aJaHHON
NOTPEUIHOCTH U3MEPEHHUI;

COOJIIOAThIIPaBUIIa TEXHUKHU O€30MaCHOCTH IIpHU padoTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKW M3YYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPAOE TEIO, TOUYECYHBIM HCTOYHHMK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO S/Pa;

XapaKTEepU30BaTh MPUHLUIBI  JEUCTBHS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HMX ONucaHud (B TOM 4YHUCIE:
CIOUAOMETP, NATYMKU TIOJIOKEHMSI, PACCTOSHMS U YCKOpPEHHUS, PAKETa,
9XOJIOT, OYKH, MepHuckomn, (¢oToanmapar, OINTUYECKUE CBETOBOJBI,
CIEKTPOCKOIN, JO3UMETp, Kamepa BuiabCoHa), HMCHONAB3ysd 3HAHHUS O
CBOMCTBax (U3MYECKHX SBJICHUW W  HeoOXoaumble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOLECCOB
IpU PELICHUH Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbl IS
MOCTPOCHUS N300paXKeHH B IMJIOCKOM 3€pKajie U COOMparoLIei INH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B IMOBCEIHEBHOU
KU3HU 1711 oOecrniedeHnsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbs U COOJIIOJICHUSIHOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKPYXKAIOILLIEH CPeJIE;



OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACPKAHUS B
HNuTtepHeTe, caMoCTOATENBHO (HOPMYIIHMPYsI OMCKOBBINA 3aMpOC, HAXOAUTD
NyTH OIpPEAeNIEHUs TOCTOBEPHOCTH MOJyYeHHON MH(OpMAIMU HAa OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHITIOJHEHUN YUEOHBIX 3a/1aHUN HAYYHO--TIOMYJISPHYIO
AuTepaTypy GU3NYECKOTO CONIEepKaHus, CIIPAaBOUYHBIE MaTepUAIbI,PECyPCHI
cetu UHTEpHeT, BianeTh NPUEMAMHM KOHCIEKTUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMUM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COAEp KAHUA,
myOJIMYHO TPEICTABIATh PE3yIbTaThl IPOSKTHOM WIIM MCCIEI0BATENbCKON
NEATEIbHOCTH, MpPU 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar HM3y4yaeMoro pasjena (U3HMKM U COINpPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHHUKOB.



TEMATHYECKOEIIJNTAHUPOBAHMUE

7 KJIACC
KoanuectBo 1yacoB DJIeKTPOHHBbIE
Ne HanmMeHnoBaHMepa3ae/i0BUTEM NPOrPaMMBbI (uudposbie)
Konrtpoabsnbie | IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznenl. ®usnkaneéposib BIO3HAHUNOKPY:KAOIETOMUPa
bubnuorexal [OK
11 o - 2
M3tRas HayRaonpupone https://m.edso0.ru/7f416194
bubnuorexal [OK
1.2 o 2 1
HISHHCCIHE BN https://m.edso0.ru/7f416194
13 EctecTBeHHOHAYYHBIMETOITTO3HAHHUSI 2 1 bubmmorexallOK
https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nen2.llepBoHauyajibHbIeCBeIeHUSIOCTPOCHUN BELleCTBA
bu6nmnorexal [OK
2.1 C 1
TPOCHAC BEIECTa https://m.edsoo.ru/7f416194
99 JIBM>KeHUENB3aNMOIEH CTBUEYACTHII 5 1 bu6mmorexal [OK
' BEIECTBA https://m.eds00.ru/7f416194
bu6mmorexal [OK
2.3 A 2
TPETATHAIECOCTONHIABCIICCTRA https://m.edso0.ru/7f416194
Wroro no pazneny 5
Pa3nen3./IBu:xeHnenB3auMo/ieiicTBUETEN
but6mmorexal [OK
3.1 MexaHn4deckoe eHHE 3
NAHITCCKOCABIDREHT https://m.edso0.ru/7f416194
3.2 WNueprus,Macca,mI0THOCTh 4 1 but6mmorexal [OK



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

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

bubnuorexal [OK

. B 14 2
33 Cuna. Bust cun https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nend./laBiieHneTBEPABIXTEN,’KUAKOCTEHNTA30B
41 [asnenue.llepenayanaBieHUATBEP ABIMU 3 bubnnorexal [OK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubnuorexal [OK
42 HapnenuexuaKocTs > https://m.edso0.ru/7f416194
bubnuorexal [OK
43 Ammoceproe fasienie 0 https://m.edso0.ru/7f416194
44 JleficTBUEKNIKOCTUUTA3aHATIOTPYKEHHOE B y 3 bubnmorexal [OK
' HHX TEJIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3neaS. PaboraumomHocTb. JHeprus
bu6mmorexal [OK
>1 PaGorau MowocTs 3 L https://m.edsoo.ru/7f416194
bu6mmorexal [OK
52 IT 5 1
POCTHEMEXAHHIMET https://m.edso0.ru/7f416194
bu6mmorexal [OK
53 M 4 1
exameckazonepris https://m.edso0.ru/7f416194
Hroro no paznemny 12
PesepBHOEBpems 3
OBHIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68 12



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

8KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHUepa31eJ0BUTEM NMPOrPaMMbI (mdpoBbie)
Ne n/n Kontpouabusie | IlpakTuuyeckue
Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
Pa3nenl.TennoBble ABIEHUsI
bubnnorexal [OK
1 i 7
L CTPOCHHEHCBOHCTBABCIICCTBA https://m.edsoo.ru/7f4181ce
bubnuorexal [OK
1.2 T 21 1
SIDIOBHIENPOLECeRt > https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 28
Pazjnen2.DuekTpudyeckMeUHMATHU THBIESIBJICHUSI
21 DneKTpuuecKue3apsapl. 3apspkeHHbIETeNa 1 7 1 bubnnorexal [OK
' MX B3aMMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6nmnorexal [OK
. " i 2 1 7
2.2 [ToCcTOSHHBINANEKTPUUECKUITOK 0 httos://m.edsoo.ru/7f4181ce
bu6mmorexal [OK
2. M 6 1 15
3 ATHITTHDIC ABIICHIA https://m.edsoo.ru/7f4181ce
bu6nmnorexal [OK
2.4 4
EKTPOMArHHTHATHHAY KILHS https://m.edsoo.ru/7f4181ce
Hroromno pazneiry 37
Pe3epBHOEBpeMs 3
OBHIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHepa31eJIO0BUTEM MPOrPaAMMBI (mudposBbie)
Ne n/n Kontpouabusie | IlpakTuuyeckue
Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcbl
Paznenl.MexaHnYecKHesIBJEHUS
11 MexaHn4eCKOeIBHKEHUEUCTIOCOOBIETO 10 1 bubmuorexal [OK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
bubnnorexal [OK
1.2 B 5 20 1 3
SAUMOIeHCTRIETE https://m.edsoo.ru/7f41a4a6
bubnuorexal [OK
1.3 3aKOHBICOXPAHE 10 3
KOHPICOXPAHCHIA https://m.edsoo.ru/7f41a4a6

Hroro mo paznemy 40

Pa3zpen2.MexaHnuecKHeK0J1e0aAHUANBOJTHBI

bu6nmnorexal [OK
2.1 M 7 3
CXAHHHCCKHEKONCOaNHA https://m.edsoo.ru/7f41a4a6
bubnmnorexal [OK
2.2 M . 8 1 3
CXAHHCCKHEBOMHBL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 15

Pa3}:[e.]'[3.3.]1EKTpOMaFHI/ITHOel'lOJ'Ieﬂ3ﬂeKTpOMaFHI/ITHLIeBOJ'IHbl

31 ONEKTPOMAarHUTHOENOJIEN 5 5 bubnnorexal [OK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 6

Pa3znend.CBeToBbICABICHUSA

4.1 3aKOHBIPACIIPOCTPAHEHUSCBETA 6 2 bubmmorexal [OK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuorexal [OK
4.2
JInH3pIMONTHYECKUETTPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmnorexal [OK
4. P 2
3 a3JI0’)KEHUEOETIOr0 CBETABCIICKTP 3 httos://m.edsoo.ru/7f1ada6
Wroro no pazneny 15
PaznenS.KBaHTOBbICSIBJICHUS
bubnuorexal [OK
1 141 4 1
5 CITyCKaHWCH IOTIIOMEHUECBETAATOMOM httos://m.edsoo.ru/7f41a4a6
bubnuorexal [OK
2 1
> CTpoOCHHEATOMHOT O 1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexal [OK
53 S nepublepeakiun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen6.lloBTopuTe/bHO-0000 1A IMAMOLY.Ib
6.1 [ToBTOpEeHNEN06001IICHUECOIePKAHMS 9 9 bubnuorexkal [OK
' Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 9
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOEIIJIAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne dara uudpoBbie
Tema ypoka KourpoJsbubie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecypest
1 Pur3nKa—HayKaolpupoe. 1
SIBneHns npupobl
2 dusndeckue SIBICHU 1
3 Du3NYeCKUEBETUIMHBIMUX 1
HU3MepeHue
Ypoxk-uccnenosanue'"M3mepenue
4 TEeMIIepaTypbl IIPHU TTOMOIIH 1 1
KUJAKOCTHOTO TEPMOMETpanAaTuuKa
Temneparypbl”
MetoapIHayYHOTOTIO3HAHMUSI.
. bubnuotexal [OK
5 Onucannepu3anyecKuxsiBICHUNC 1
. https://m.edsoo.ru/ff09f72a
MOMOILBIO MOJIeNEN
VYpok-uccnenosanue "[Ipoepka
5 TUTIOTE3bI: JATbHOCTHIIOJETAIIAPHKA, 1 1
MyIIEHHOTO TOPU30HTAIIBHO, TEM
OombIie, 9yeMO0bIIIeBBICOTATyCKA"
) Yy
CrpoenueBemectBa. OnpIThI
7 0 pa3 aloIHeIHCKPETHOE , 1 20.09 bubmmorexallOK
JAOKA3bIBAIIIUETUCKPETH .
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BellecTBA
bu6nnorexal [OK
8 JIBMKeHHEeUaCTUIIBEIIESCTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OMbITHI 110

9 HaO0JII0ICHUIOTETIIOBOTOPACILIUPEHUS
ra3oB»
10 ArperaTHbleCOCTOSIHUSIBEIIECTBA
Oco0eHHOCTHATPETATHBIXCOCTOSTHUM
1 Bo/1bI. O00O0IIEHNE 110 pa3Ieny bubmmorexal [OK
«ITepBoHaUaNbHBIECBEICHUSIO https://m.edsoo.ru/ff0a0378
CTPOCHUMBEILIECTBA»
MexaHn4ecKoeABHKEHHE.
12 PaBHOMepHOEUHEpPaBHOMEPHOE bubmmorexallOK
P—— https://m.edsoo.ru/ff0a05c6
bubnuorexal [OK
13 CropocTs. EAUHHUEICKOpOCTH https://m.edsoo.ru/ff0a079c
14 PacuernmyTuuBpeMenu IBUKEHUS Bubmaorexal [OK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus.Macca—nmepa bubnuorexkal [OK
UHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTHBENIECTBA. PacueTMacchl 1 bubmorexal [OK
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHaspabota«OnpeneneHue
TUIOTHOCTHU TBEPIOTO TEIa
18 Pemenuezagaunoreme"[110THOCTH bu6mmorexal [OK
BelecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaercreuaTen.Cuia
ynpyrocti. 3akoH ['yka
20 JlaGopatopHasipabota«3yuenue

3aBUCHUMOCTHU PACTAKCHUA



https://m.edsoo.ru/ff0a0378
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

(medopManuy ) pyKHHBIOT
MIPUIIOKEHHOMN CUIIBI»

21 [[BnenuetsroTenus. CUIaTKECTH

2| oo basomms s BumoncralOK
o Teme "Crita TsecTi” https://m.edsoo.ru/ff0a1778

93 Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. 2211 bubnnorexal [OK
Pu3NYEeCKUEXapaKTEPUCTUKUIIIIAHET https://m.edsoo.ru/ff0a1502

bubmmorexal [OK

24 Mswepettnect. Jlunamomerp https://m.edsoIc;I.ru/ff0a18cc

bubmmorexal [OK

25 Bectena. Heecomocts https://m.edso?.ru/fanl??S
CroxeHueABY X CUJT, HAITPABICHHBIX

26 10 OJTHOM r)fpzMoﬁ. o brbmmorexallOK
i — https://m.edsoo.ru/ff0ala70

97 Pemenue 3agau no reme
"PaBHonelicTByOMIasICHIT"

08 CunarpenusueéBuapl. TpeHreB bubnnorexal [OK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHaspabota«3yuenue

29 cxonvkem or et ganserna BubmonexalIOK

https://m.edsoo.ru/ffO0alcc8
XapakKTepa CONMPUKACAIOITUXCS
MTOBEPXHOCTEI

30 PemenunesanaunaonpeaeneHue
PaBHOACHCTBYIONIEH CHITBI

31 Pemennesagaumo remam: «Bec bu6nunorexal [OK

tenay,«l paduyeckoenzobpaxenue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
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

cum,«Cuiiby,«PaBHoIeH cTBYIO1IIAS
CHIDY

KontponpHaspaboTanoremam:
«MexaHn4eckoeIBIbKeHHEeY, «Macca,

32 IUIOTHOCThY, «Bec Temay,
«I"padnueckoen3o0pakeHUECHID»,
«CHien
Jasnenne.CriocoOblyMEHBIICHUSIH bubnnorexal [OK
33
YBEIIMYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
aBJeHueraza.3aBUCUMOCTD
34 2:[aBJIeHI/m rasa ot oonéma bubmmorexal [OK
A ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua naBieHUs TBEPABIMU
35 TeJIpaMHI/I )I(I/II( KOCT?IMI/II/IFaBI;IlLVII/I bubmiorexallOK
UL ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackains
36 JlaBiieHUE B )KUJIKOCTH U Tase, bubnnorexal [OK
BEI3BAHHOEIEHCTBUEMCHIBITOKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenunesanaunoreme«/laBieHuen bu6mmorexal [OK
JKHIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6mmorexal [OK
o
38 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970
39 TI'unpasianueckuiinpecc bubnmorexallOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl.IlopmHeBoit
JKHUIKOCTHBIM HacocC
ATMochepa3eMInUIIPUUHHbIeE bubmuorexal [OK
41
CYILIECTBOBaHMS https://m.edsoo.ru/ff0a2b5a
42 BecBo3nyxa. AtmocdepHoe bubmmorexal [OK



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

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

UzmepennearmMochepHOro1aBIcHuUSI.

bu6mnorexal [OK

43 Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTHATMOC(EPHOTO
44 I[aBJIeHI/ISIOTBBICOTL?})IaIZ[ypOBHeM bubmoreiallOK
https://m.edsoo.ru/ff0a2fc4
MOpsI
45 Bapomerp-anepoua. Atmochepnoe bubnuorexal [OK
JIaBJICHUE HA PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenuesagaunoreme" Atrmocheproe
naBieHue"
EHCTBUESIKHUIKOCTUUTa3aHA
47 i[orpyxceHﬁoe B HHX TEJIO. bromiorexallOK
https://m.edsoo.ru/ff0a3276
ApxumenoBacuia
Jlaboparopraspabora«OmnpeaeneHue
48 BBITAJIKUBAIOIIEH CHJIBI, bubnuorexal [OK
JICHCTBYIOIIEHHATEIIO0,IOIPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KUJTKOCTDY
JlaGopaTopHasipaboTarnoreme
49 «HccnenoBanne3aBuCUMOCTHBECA bu6mmorexal [OK
TEJIaBBOJICOTOOBEMAIIOTPY>KEHHOM B https://m.edsoo.ru/ff0a3514
KUJKOCTb YacTH TEIa»
bu6mmorexal [OK
50 lnapareren https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpynpoBanueapeoMeTpamin
KOHCTPYUPOBAHUE JIOJKHU H
OnpeIeTICHUEEErpy30MOAbEMHOCTH "
52 Pemennesanauno remam: «IlimaBanue but6mmorexal [OK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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.Bo3nyxormiaBanuey,
«JlaBneHUeTBEPABIXTEI, )KUJIKOCTEN U
ra3soB»

https://m.edsoo.ru/ff0a3654

KontponpsHaspaboTamnoreme

53 «/laBIIeHUETBEPABIXTEI, ) KUIKOCTEH H

ra3oB»
bubnnorexal [OK

> Mexartiieckaspabota https://m.eds00.1u/ff0a3f82

bubnuorexal [OK

> Mormgocrs. EAmRyEMOmEoCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccnenopanue "Pacuér

56 MOIITHOCTH,Pa3BUBAEMONTIPH 1
noabEME 10 JiecTHULE"

57 [IpocTteieMexann3mel. Poruar.

PaBHOBecue cuit Ha ppryare
PrruaruBTexHuKe,0BITYUIIPUPO/IE.

58 JlaGopaTtopHnast pabota 05 bubnnorexal [OK
«HccnenoBaHneycinoBuil paBHOBECUS https://m.edsoo.ru/ff0a478e
pBIIara

59 Pemennesagaunoreme«y ciioBust bubmuortexal [OK
PaBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
KoaddunuenrtnonesnoroaeiicTus

60 mexaHu3Mma. JlaboparopHas paboTa 05
«M3mepenneKII/{HaknoHHON
TUIOCKOCTH

61 Pemenuesagaunoreme'"Pabora, bu6nnorexal [OK
MoiHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 MexaHnuecKasIHEPIUsl. bubmuorexkal [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

KunernueckasunoreHuuanbHast
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOHCOXPaHECHUSIMEXaHUYECKOM
SHEPruu

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

64

YPOK-3KCIIEpUMEHTIIOTEME
"OKCIepUMEHTAIbHOEOIIPEIETICHHUE
N3MEHECHHS KWHETHYCCKON 1
MOTEHIMAIBHON YHEPTUH TIPU
CKaTBIBAHHUU TEJIAII0 HAKIIOHHOM
IUIOCKOCTH"

65

KonTponsnaspaboranoteme
«PaboTanMOITHOCTh. JHEPT U

66

Pesepeurlitypok.PaboTacrekcramu
noreMme"MexaHnuueckoe ABMkeHue"

bubnuorexal [OK
https://m.edsoo.ru/ff0a4ee6

67

Peseprusblitypok.PaboTactexctamu
noreme" J[aBneHueTBEPAbIXTEIL,
KUJKOCTEN U ra3oB"

bubnuorexal [OK
https://m.edsoo.ru/ffOa4ffe

68

Peseprublitypok.PaboTactexkcramu
no TeMe "PaboTa. MomHOCTb.
Oneprus"

OBIIEEKOJIMYECTBOYACOBIIO
[TPOIT'PAMME

68

12



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

8 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHBbIE
Ne Jara nudposbie
Tema ypoka Konrposbuble | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoTbI padoTbI
pecypchbl
OCHOBHBIETIOJIOKEHUSMOJIEKYJISIPHO-
1 KUHETUYECKONW TEOPUH M UXOIBITHBIC 1 bubmorerallOK
P https://m.eds00.ru/ff0a5256
MOITBEPIKICHUS
2 Maccau pa3zmMepaToMOB UMOJIEKYJI 1
3 Mogenu TBEPAOTO, JKUAKOTO U 1 bubnuorexal [OK
ra3000pa3HOroCOCTOSIHUHBEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
4 YKUJIKOTOUTa3000pa3HOTOCOCTOSIHUM 1
BEIIIECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETHUECKOUTEOPUH
bu6mmorexal [OK
5 KpucranmmmueckuenamopdabieTena 1
P pd https://m.edsoo.ru/ff0a5800
5 CMmaunBaHUEUKAMTMIUIIPHOCTD. 1 bubnmnorexal [OK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TenjioBoepaciipeHuencKaTne 1 bubmmorexal[OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa.CBsizbTeMIIEPaTYpPHICO
8 CKOPOCTBIO TEIJIOBOI'O JBUKEHUS 1 20.09
YaCTHI]
9 Buytpennsist sneprus. CriocoObt 1 bubmuorexal [OK
U3MEHEHUSBHYTPEHHENDHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buas! Terionepenaun 1 bu6nnorexal [OK



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

Ypok-koHpepenmus"[Ipaktudeckoe
WCIIOJIb30BAHHE TEMJIOBBIX CBOMCTB

bu6mnorexal [OK

1 BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuectBoTemnorsl. Y AenbHas bubnuortexal [OK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OaaHca. bubnnorexal [OK
TennooOMeHUTEIIIOBOCPAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

1 "UccnenoBaHuesBICHUS bubmuorexal [OK
TEI1000MeHaIpUCMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJIHOMUT OPSYEHBOIBI"
Pacuer konuuecTBa TEIIIOTHI,

15 HE0OXOAMMOT O IJITHArPEBAHUSTEIIA
UBBIICTIEMOTOUMITPUOXJIAXKICHUN

16 JlaGopatopHasipaborta"Omnpenenenue bubnnorexal [OK
YAEJIbHOU TEMJI0EMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHEpruATOIUINBA. Y JeNIbHAsATEIUIOTa bubnnorexal [OK
Cropanust https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpIEeBaHNE

18 KPUCTAJUIMYECKUXTEI. Y IeNIbHast bubnnorexallOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA TJIABJICHUS

19 JlaGopatopHasipabota"Omnpenenenue bubnnorexal [OK
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoo6pazoBaHMEUKOHACHCAIHS. bubmmorexal [OK
Hcnapenne https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHasTemmora but6mmorexal [OK



https://m.edsoo.ru/ff0a6412
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

napooOpa3zoBaHUAN KOHJCHCAIIUH.
3aBUCUMOCTHTEMITEPATY PHIKHIICHUS
OT aTMOC(EPHOTO JTABICHHUSI

https://m.edsoo.ru/ff0a786¢

22

BrnaxxnocteBo3ayxa. JlaboparopHast
pabora "Onpenenenue
OTHOCHUTEJIbHOMBIAKHOCTUBO3AyXa"

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

23

Pemenuesanaunaonpenenenue
BII&YKHOCTH BO3/yXa

24

[IpuHIMIBIPaOOTHITEIIIOBBIX
neurareneif.[lapoBastypOuna.
JIBUraTebBHY TPEHHET OCTOPaHHS

25

KII/I TenioBoro aBurareJis.
TemnoBbleABUraTe TMU3AUTA
OKpY:kalonieiicpeabl

2211

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

26

3aKOHCOXpaHeHI/IHI/IHpeBpaH_ICHI/ISI
OHCPIUH B TCIUIOBBIX IIPpOLECCAX

27

[ToaroroBkakkOHTpOJILHONWpabOTE
o TeMe "TennoBble SIBICHUS.
N3MmeHeHnearperaTHpIXCOCTOSTHUI
BemecTBa"

bu6nmnorexal [OK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabora no teme
"TemnsoBele ABIeHNA. 3MeHeHNne
arperaTHBIXCOCTOsIHUIBeecTBa"

bu6nmnorexal [OK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanusren.J[Bapoaa
ANEKTPUUYECKUX 3aPsIOB

30

Ypok-uccnenoBanue" dneKTpuszanus
TENUHYKIUEHUIpu
COTPUKOCHOBEHHUH "



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

B3anmonenicTBre3apsoKeHHBIXTEN.

bu6mnorexal [OK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIIeKTPUUYECKOETIONE.
32 HanpskeHHOCTBAIEKTPUYECKOTO bubmmorexal [OK
nosist. I IpuHnuncynepno3unyuu https://m.edsoo.ru/ff0a8al0a
JIEKTPUUYECKUX MOJIeH
Hocurenuanekrpuueckuxs3apsaos.
33 OnemenTapHbii 3apsin. CTpoeHue
aToma
34 [1poBOTHUKUUIUDIECKTPUKH. 3aKOH bubnuorexal [OK
COXPAHEHUARICKTPUYECKOr03apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3a1au Ha npuMeHeHue bubnuorexkal [OK
CBOMCTBIJIEKTPUYECKHUX3APSAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUUTOK,yCIOBUSIETO
36 cymecTBoBaHus. VICTOUHUKH buGnnorexallOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTOTOKA
37 JleCTBUSDIEKTPUUECKOTO TOKA brbmmorexal]lOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue" Jleiictpue
38 AIIEKTPHUYECKOTOIOJITHATIPOBOHUKH 1 1
JUDJIEKTPUKH"
39 DIIEeKTPUUECKUIUTOKBMETAIIAX, bubnmnorexal [OK
JKUJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpUUecKasenbueécoCTaBHbIE
4acTh
Cwuita Toka. JlabopaTtopHas pabora
bu6nnorexal [OK
41 "N3mMepeHnenperyanpoBaHUueCHIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHUE.
BonwsTmerp.JIabopaTopHasipaboTa

bubnuorexal [OK

42 "U3mepenue u peryjivpoBaHue 05 https://m.edsoo.ru/ff0a%14
HanpsxkeHus"

43 CormnpoTHuBiaeHUE TPOBOTHUKA. bubnnorexal [OK
Y 1eIbHOECONPOTHUBIICHUEBEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHaspaboTa"3aBUCUMOCTD

44 AIEKTPUYECKOTO COMPOTUBICHUS 1 bubmmorexal [OK
IIPOBOTHUKAOTET OJINHBL, IUIOLIA/IHA https://m.edsoo.ru/ff0aa738
norepevyHoroceyeHussnmarepuana”
3aBUCUMOCTHCUIIBITOKAOT

45 HanpspbkeHus.3akoHOMa yisyyacTka bromiorexallOK

https://m.edsoo.ru/ff0aa44a

Henu
JlaboparopHaspabora
"HccnenoBaHne3aBUCUMOCTHCHIIBI

46 TOKA, UJIYILIEro Yepe3 pe3ucTop, oT 1 bubmmorexal [OK

https://m.edsoo.ru/ff0aa04e

COIPOTHBIICHUS PE3UCTOPA U
HanpspKeHUsIHape3ucTope"

47 [TocnenoBarenpHOEUNIApAIIIEIBHOE
COCIMHEHUS TIPOBOIHUKOB
JlabopaTtopHnasipaboTta'"lIpoBepka

48 IIpaBUJjia CIIOKEHUS HAIPSHKEHUN IIPH 1 bubnnorexal [OK
MOCJIEN0BATEIIbHOMCOETUHEHUUIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopuasipabota"lIpoBepka

49 IIpaBUJjIa I CUJIbI TOKA MTPU 1 bubmmorexal [OK

napajuieIbHOMCOESTUHEHUN
pe3uctopoB”

https://m.edsoo.ru/ff0aadle



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
https://m.edsoo.ru/ff0aad1e

PemenuesagaunanpuMenenue

bubnuorexal [OK

50 3akoHa OMa I pa3InyHOro
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUSTIPOBOIHIUKOB
51 PaboTauMoIHOCTBIIEKTPUUECKOTO bubnnorexal [OK
Toka. 3akoH Jlxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTopHaspaboTta"OnpeaeneHue
52 a60TpLH/IMpomHF())CTH3J1eKT pnqecxoro bubnnorexallOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUICCKHEIICTTUUTIOTPEONTEITN
53 AIEKTPUUECKOMN SHEPTUH B OBIT bubmorexal[OK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
[ToaroroBkakkOHTpOJILHONHpaOOTE
10 TeMe "DIIEeKTPUUECKHE 3apsi/Ibl.
54 3apsoKCHHBIC Tela U UX bubmorexal 0K
P N N https://m.edsoo.ru/ff0abd2c
B3auMOIcHCTBUSA. I10CTOSHHBIN
AIEKTPUIECKUUTOK"
KonTtponsHaspaboranoreme
"JIeKTpUUECKUE 3aPSIIbL.
P P bubmuortexal [OK
55 3apsoKeHHBIE Tea U UX
. . https://m.edsoo.ru/ff0abea8
B3auMOAeHCTBUA. [IOCTOSTHHBIH
3JIEKTPUYECKUUTOK"
56 [TocTosTHHBIEMArHUTBI, UX
B3aMOJICHCTBHE
57 VYpok-uccnenosanue'"N3yuenue bubnmnorexal [OK
ITOJICH TOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunurtHoe moje. MarHuTHOE 1101
bub6nnorexal [OK
58 3eMIIMHEero3HauYeHNE UISDKU3HNHA

3emite

https://m.edsoo.ru/ff0acOba



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
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59

OmneiT OpcTena. MarauTtHoernosie
JIEKTPUYECKOroToKaMaruuTHoe
HOJIEKATYIIKHC TOKOM

bubnuorexal [OK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHenue 31eKTpOMarHuToB B
texHuke. JJaboparopnas pabora
"N3y4yeHune1eiCTBUIMAarHUTHOTO
MOJISTHAIIPOBOJHUK CTOKOM"

0.5

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

61

DNEKTPOABUTATEIBIIOCTOSIHHOTO
Toka. Mcrons3oBanue
AIIEKTPOIBUTATENIEUBTEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHnas pabota
"KoHcTpynpoBaHnuennsydeHue
paboTHIIEKTpOABUTATENS "

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

62

Omnbrteidapanes. 3akoH
AJNIEKTPOMATrHUTHONUHTYKITUH.
IIpaBuio Jlenua

63

OnekrporeHeparop. CriocoOsl
MOTYYEHUAIIEKTPUYECKOMDHEPT UM
DNEeKTpOCTaHIMHU Ha
BO300HOBJISIEMBIXUCTOYHUKAX
SHEpPIrun

64

[ToaroroBkakKOHTPOJIBHOU paboTe
noreme" DIeKTpUUeCKUen
MarHuTHbIC sIBJICHUS"

65

KonTpomnpHas pabota mo Teme
"DNeKTpUUYeCKUEUMarHUTHBIC
SIBIICHHS "

but6mmorexal [OK
https://m.edsoo.ru/ff0acbh14

66

Peseprubritypok.PaboTactexctamu

but6mmorexal [OK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme" TerutoBreiesaBiieHus"

https://m.edsoo.ru/ff0accse

PesepBHrlitypok.PaboTacTekcramu 1mo

67 teMe "IlocTOSIHHBIN 1 bubnnorexallOK
N https://m.edsoo.ru/ff0acdc6
AIIEKTPUYECKUINTOK
68 PesepBublitypok.PaboTactekctamu 1o 1
Teme "MarauTHbIC BICHUS"
OBIIEEKOJIMYECTBOYACOBIIO
i 68 14.5

[TPOI'PAMME



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

9 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
[
JI:;_H Tema ypoxka Beero Konrpoabnbie | IIpakTtudeckue flljl;:ennﬂ :)Ig;)l;l::;:fenbﬂme
padoTbI padoTbI pecypesr

1 MexaHnyeckoeIBUKEHUE. 1
MarepuanbHas TO4Ka

5 Cucremaorcuera. OTHOCUTEITLHOCTD 1 bubnuortexal [OK
MEXaHUYECKOI'O IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOETIPAMONIMHEITHOE 1 bubnuorexkal [OK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBikeHne. CpeTHsITMMIHOBEHHAS 1
CKOpPOCTh

5 [IpsimoHEHHOEPABHOYCKOPEHHOE 1 bubnnorexal [OK
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTb NMPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT OJIBUKCHHS. 1
I'paduk ckopoctu
JlabopaTopnasipabora

7 "OnpeaesieHueyCKOpPeHUSATeIANPH 1 1 bubnmnorexal [OK
PABHOYCKOPEHHOM /IBH:KEHHH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOI0OcKOCTH "

8 CpobogHoenaneHuete .OnbIThI 1 20.09
I'annies

9 PaBHOMepHOE BHKEHUE TTO 1 20.09 bubmuorexkal [OK

okpyxxHocTtu.Ilepnonnuacrora

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus.JInnelHasnyriaoBas

CKOpOCTH
10 LleHTpOoCcTpeMUTEIBLHOECYCKOPEHHE
1 [IepBriiizakonHeroToHa. BexkTop bubnuorexkal [OK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmmorexal [OK
PaBHOnelicTBYIOIIAasCUIA https://m.edsoo.ru/ff0ae72a
13 TpernitzakonHbroToHa. bubnuorexkal [OK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenne3agaunanprumMeHenme bubnmorexal [OK
3ak0oHOB HproTOHA https.//m.edsoo.ru/ff0aeb6c
bubnnorexal [OK
15 Cunaynpyrocti. 3akonl yka https://m.edsoIc_)I.ru/fanecaZ
16 Pemenunesagaunoreme«Cuia
YOPYTOCTH
17 Jlaboparopuaspabota«OmnpeneneHue bubnmorexal [OK
YKECTKOCTHU IIPY>KUHBD) https://m.edsoo.ru/ffOaee28
bubnmnorexal [OK
18 Cunatperis https://m.edsoI(;I.ru/fanf738
19 Pemenuezagaunoreme«Cuina bu6mmorexal [OK
TPEHUSD) https://m.edsoo.ru/ffOafa26
20 JlaGopatopHasipaborta"Onpenenenue bubnnorexal [OK
K03(ppUILIMEHTA TPEHUS CKOIbKEHH" https://m.edsoo.ru/ffOaf8be
Pemenunesangauno treme"3akoHbI
21 Herotona.Cunaynpyroctu.Cuiia BubmrorexallOK
S—" https://m.edsoo.ru/ff0afb8e
29 CunatskecTUM3aKOHBCEMUPHOTO bubnunorexal [OK

TSATOTEHHSL. Y CKOPEHHECBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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

najgeHus

Ypoxk-koudpepenuus" J|Buxenneren

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunascucrema).'amakTuku"

Pemennezagaunoreme" Cuia

24 xKec falco BCEMHUPHOT'O bromiorexallOK
TSDKECTHU U H

" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [IepBasgkOCMUYECKAICKOPOCTD. bubnuorexkal [OK
HeBecomocTth u eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaTbHON TOUYKH.

26 AGCom0THO TBEPAOE TEIO. bubnuorexkal |[OK
PaBHOBecueTBEp1OTOTENAC https://m.edsoo.ru/ff0afe36
3aKpeIUIEHHOWOCHIOBPAILICHHUS

27 MowmenTcunsl. LleHTpTsDKECTH

08 Pemenunesanaunoreme " MomMeHT bubnuortexal [OK
cuibl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBKaKKOHTPOJIBHONHPAOOTEO

29 g "™ P P bubmorexal [OK

e.
eMe eXUaHquCKoe JIBHACHH https://m.edsoo.ru/ff0b0408
BsaumonetictBueren"
KontponbHasipabotanoreme
30 "™ XI;HquCK}z)e BIDKEHUE buomiorexallOK
© N g ' https://m.edsoo.ru/ffOb06ec
BzaumoperictBueren"
Nmnynscrena. Umnynbccuiibl. 3aKoH
31 ZH HUST UMIT n};ca Ynpyroe u bromiorexallOK
X .
cOXpane y N py https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOICHCTBUE

39 Pemenunesanaunoreme" 3akoH but6mmorexal [OK
COXpaHEHHUs nMIlyJbca' https://m.edsoo.ru/ff0b096c

33 Ypoxk-koHpepeHuus " PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
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

JBUKEHHUEB PUPOJEUTEXHUKE"

34 MexannueckasspaboTanMOITHOCTb bubmmorexalIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTacunbITsHKECTH,CHITBI bubnuortexal [OK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuaspabora«OnpeaeneHue
36 paboThI CUJIBI TPEHHUS IIPU
PaBHOMEPHOM/IBH)KEHUUTEIIAIO
TOPU30HTAIILHOMIIOBEPXHOCTI
37 CBs13b3HEpPrunupadoTHI.
[ToreHunaneHas sHEprus
38 Kunernueckasaneprus.Teopemao bubnuorexkal [OK
KMHETUYECKOU SJHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOHCOXpaHEHUSIIHEPTUHB
MEXaHUKe
40 Jlaboparopuaspabora«3yueHue bubnnorexal [OK
3aKOHA COXPAHEHHUS YHEPTHN https://m.edsoo.ru/ffOb12fe
41 KonebarenprHOEIBIIKEHUCHETO bu6nnorexal [OK
XapaKTepUCTUKU https://m.edso0.ru/ff0b1858
42 3aryxaromue KoueoaHusl. bubmuorexkal [OK
Brinyxnennblekonedanus.Pesonanc https://m.edso0.ru/ff0b20f0
43 MareMaTHn4ecKUMUIPYKUHHBIN
MasiTHUKH
JlaGopatopHasipaboTa«3aBUCUMOCTb
44 MEePUOAAKOICOAHUIOTKECTKOCTH bubmrorexallOK
https://m.edsoo.ru/ffOb197a
NPYXUHBI U MacChl TPy3a»
45 [IpeBpamieHnesHeprunIpu

MEXaHMYECKUXKOJICOaHUIX



https://m.edsoo.ru/ff0b0a84
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

46

Jlaboparopuaspabora«OnpeaeneHue
Y4aCTOTHI U TIEpHOJia KoeOaHui
NPY>KHHHOTOMASITHUKA)

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTHIIEPHO/IaK0ICOaHU I
rpy3a, IOABEIIEHHOI0 K HUTH, OT
MacChIrpy3a»

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

48

Mexaunueckue BoaHbl. CBOWCTBA
MexaHudecKkuxBoH. [ IpogonbHbIen
MOTIEPEUHBICBOJTHBI

bubnuorexal [OK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-kordpeperuus "MexaHudeckne
BOJIHBIBTBEpiOMTENE. CelicMuyeckue
BOJIHBI"

50

3Byk.Pacnpoctpanenuenorpaxxenue
3BYKa

51

Ypok-uccienosanue" Habmronenne
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

I'pOMKOCTB3BYKaMBBICOTATOHA.
AKYCTHYECKHI pe30HaHC

53

Vpoxk-koHpepenuus" Y npTpa3Byku
uH(ppa3ByK B IpUPOJIe U TEXHUKE"

bu6mmorexal [OK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBkakKOHTpOJIBHOIMpPaOOTENIO
TeMe "3aKOHBI COXPAHEHHS.
MexaHnuecKueKoae6aHusIuBOIHbI"

bu6mmorexal [OK
https://m.edsoo.ru/ffOb25f0

55

KontponbsHaspaboTtanoteme
"3akoHbIcOXpaHEeHU. MexaHuuecKne
Kosie0aHusl ¥ BOJHBI"



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

DIeKTPOMarHuTHOE TOJIE.

bu6mnorexal [OK

56
ONeKTPOMarHUTHBIEBOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa’IEKTPOMAarHUTHBIXBOJIH
Ypoxk-koudepenuus " [kana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmmorexal [OK
Hcnonb30BaHMEIIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH/IJIACOTOBOM CBs3U"
VYpok-uccinenoranue "N3yuenue
. bubnuorexal [OK
59 CBOMCTBAJICKTPOMATHUTHBIXBOJTHC
B https://m.edsoo.ru/ff0b2c6c
nomolibroMoOuIbHOroTeNneoHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTBINUTHHBIJICKTPOMAarHUTHOU
BOJTHBI
DneKTpOMarHuTHast IpUpPO/ia CBETA.
61 Cko OI::TBCBeTa BOHH(I:BSGCBOfICTBa bubmmorexal [OK
p ' https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounukucsera.lIpsamonuneiinoe
62 acrpocTpaHeHnecBeTa. 3aTMEHHUS bubmorexallOK
bactipocth ’ https://m.edsoo.ru/ff0b3658
Connua n JlyHsl
3aKOHOTpaXKEeHUs CBeTa.3epKaia.
63 PemennesagauynanpuMeHeHre 3aK0Ha bubmmorexallOK
p https://m.edsoo.ru/ff0b38c4
OTpakKeHHsI CBETa
64 [Ipenomnenunecsera.3akoH bubmuorexkal [OK
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
ITonHOEBHYTPEHHEEOTPAKEHUECBETA.
65 Hcronp30BaHUETIOTHOTOBHY TPEHHETO brbmorexal[OK
YIP https://m.edsoo.ru/ffOb3c5c
OTPAKEHUSIBOIITUYECKUXCBETOBOAX
66 JlaGoparopnasipabora"lccnenoBanue



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
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCHUMOCTH yTJjia MPeTOMICHHS
CBETOBOTOJIy4aoTyTIanaeHusHa
rpanuiie"Bo3/1yX-CTEeKJIO

Ypok-koHpepennus"Mcnons3oBanue

67 MOJTHOTO BHYTPEHHETO OTPasKEHUSI:
CBETOBO/IbL,0NITHKOBOJIOKOHHASACBSI3b"

68 JIna3er.OnTHYecKasicuiia JIMH3BI bubmorexal[OK
https://m.edsoo.ru/ff0b3f2c
bubnnorexal [OK

69 [MocTpoeHnen300pakxeHUIB TMH3aX

p P https.//m.edsoo.ru/ff0b444a
JlaboparopHas pabota "OnpeneneHue
70 (1)OKyI(?HOFI())paCC§OﬂHHﬂHOHT€/IHeCKOﬁ bubmmorexal[OK
. " https://m.edso0.ru/ff0b4206
CHJIBI COOMPAIOIICH JTUH3BI
7 Ypok-koH(pepenmus " OnrTuaeckue bubnmorexal [OK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOc0a7e

72 I'maskakonTtuueckascucrema.3peHue bubmmorexal [OK
https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenius "JlepexTs

3penus.Kakcoxpanute3penue”
PaznoxxeHne0enorocBeTaBCexTp.
74 OmeiTel HetoToHa. CriokeHne bubmuorexal [OK
CIIEKTpalbHBIX I[BETOB. /lucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlaGopaTopHaspabota" OnbITHINIO
Pa3oKEHUIO0EIOro  CBETAaBCIEKTPHU
bubnnorexal [OK
75 BOCHIPUATHIOLBETANIPEIMETOBIPUHX

HaOJIOJICHUU Yepe3 IIBETOBBIC
¢buibTpo"

https://m.edsoo.ru/ff0cOe2a



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
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-npaktukyM'"BosiHOBBIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTephepeHmsanIuppaxus'
77 OmnsiTeIPe3epdopaanmianeTapHasIMO/Ie bubnnorexal [OK
JIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarsibopa.MoaensaTomabopa
HcnyckaHuennornomeHnecBeTa
79 aTOI\Z]OM KBanTsI JIPHIlHeP”IanLIe bubmmorexallOK
' ' https://m.edsoo.ru/ff0cl44c
CIICKTPBI
VYpok-npaktukym"Habnronenue bu6mmorexal [OK
80
CHEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTHEHEEBUIBI bubmorexal [OK
a s https://m.edso0.ru/ff0c1672
Crpoenuearomuorosiapa. Hykinonnas bubmmorexal [OK
82
MOJIETIb https://m.edsoo.ru/ffOc18ac
83 PaanoaktuBHBIETTPEBpALLICHHUS. bubnnorexal [OK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemenne 3aga4 mo Teme: bu6nnorexal [OK
"PannoakTuBHBIETIpEBpaIieHN" https://m.edsoo.ru/ffOclb4a
85 [Tepuoanonypacnama
Vpoxk-koupepernmnus' ' PagnoakTuBHBIE
86 I/ILS'I quH:Ib Bpl'I I/IIl one 1\I/1[e HITHE brbmorexal[OK
Y \ PHPOJE, MEATIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
S nepHbiepeakiinu. 3aKOHbBI
87 ccf[x paHeHlj/ISISaHSI OBOTOMMAacCCOBOTO bromiorexallOK
P pAA https://m.edsoo.ru/ff0c1c58
qrces
88 DHeprusicBs3uaTroMubIxsiep.CBsa3b bubnnorexal [OK

MacCChbl 1 SHCPIrun

https://m.edsoo.ru/ffOcld7a



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

89

Pemennezagaunoreme" S nepunie
peaxuu”

90

Peakuuu cuHTe3au neneHussaep.
NcrounnkusneprunConHuansseésn

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

91

Ypok-koubepenmusa" S nepuas
sHepreTuka. JlencTBus
paZ0aKTUBHBIXU3ITyYeHUHHAKIBbIE
OpraHu3mbI"

92

[ToaroToBKaKKOHTPOJIbHOMPaAOOTEIO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DIEKTPOMAarHUTHBIEBOJIHBI.
KBanrtoBeie siBieHus"

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

93

KoHTponbHaspaboTanoreme
"DJIeKTPOMarHuTHOE TIOJIE.
DJIEKTPOMAarHUTHHICBOJIHBI.
KBanroBrie saBienusa"

94

[ToBTOpeHue,00001ICHIE.
JlaGopaTopHBIEpabOTHIIOKYpPCY
"B3zanMopaencTeue Temn"

bu6mmorexal [OK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue,06061menue. Pemenne
PACUCTHBIXUKAUYCCTBCHHbBIX3a/1a4I10
TeMme "TeroBble npouecchr”

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

96

[ToBTOpenue, 0606meHue. Pemenue
pacYEeTHBIXMKAUYE€CTBEHHBIX3a1a4TIO
teme"KII/IrennoBeIx aBHTaTENCH"

bu6mmorexal [OK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6meHue. Pemenue
PACUCTHBIXUKAUYCCTBCHHBIX3a/1a4I10
teme "KIIJI anekTpoycraHOBOK"

but6mmorexal [OK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTopenue,06001IeHHE.

bubnnorexal [OK
1

%8 JlaGopatopHeiepadoTHIOKypCy L https://m.edsoo.ru/ff0c2c52
"CBeToBbI€ sIBJICHUS"

o HOBTOpCHHC,O60613.'[§HI/IC.Pa6OTaC , Bu6morexallOK
TCRCTANILTIO Teve aK(,),HH https://m.edsoo.ru/ff0c2d6a
COXpaHCHHSIB MEXaHHKE

100 HOBTOpCHHC,O6O613.'[I€2HI/ICg)a6OTaC . Bu6morexallOK
TeKCTai\m HO TeMe TRoJehat 1 https://m.edsoo.ru/ff0c2e82
BOJTHBI

o HOBTOpGHHG,O606I'I'I£C:HI/I€.P36OT8,C . Bu6morexallOK
TeKCTaMﬁI HO TENE T BETOBRIC https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue,0600menne.Paborac

102 TekcTamu 1o Teme "KBaHToBas u 1
snepHasduzuka"

OBHIEEKOJIMYECTBOYACOBIIO 102 97

[TPOIT'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METONYECKOEOBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBLIVIAYYEHUKA

METOINYECKUEMATEPUAJIBLVIAYUYUTEJIA
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