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COAEPKAHUE OBYYEHUSA
7 KJIACC
Paznes 1. @u3uka 1 e€ poJib B NO3HAHUM OKPY’KAIOIEero Mupa.

®usuka — Hayka o npupone. SBieHus npupoasl. OU3NYECKUE SABICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeMWYHHBL. V3MmepeHune Qu3nueckux BenuunH. Du3mueckue MpUOOPEIL.
[TorpemHocTh n3MepeHuii. MexxayHapoaHas CUCTEMA €IUHULL.

Kak ¢usmka u apyrue ecrecTBEHHblE HayKd HM3y4yaloT NpUpoay. EcrecTBeHHOHay4 HBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKAa HAyyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TPOBEpPKE THUIOTe3, O0ObsiACHeHHe HabmogaemMoro spiaeHus. OmnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Hemoncmpayuu.
1. Mexanuueckue, TEIJIOBbIE, dJIEKTPUICCKHE, MarHUTHBIEC, CBETOBBIC SIBIICHHUS.
2. ®dwusuveckre MPUOOPHI W TPOIEIYpa MPSIMBIX H3MEPCHHA aHAJIOTOBBIM M IH(DPOBBIM

prudopoM.

Jlabopamopnuwie pabomel u onvimel.

1. OmnpeneneHue NEHBI ICICHUS KAl H3MEPUTEILHOTO MPHOOpa.

2. H3mepeHwne pacCTOSTHUM.

3. H3mepenne 00bEMa )KUAKOCTH U TBEPIOTO TEA.

4. OnpenerieHre pa3MepoB MaJIbIX TEI.

5. H3mepenuwe TteMmIeparypbl NpH IOMOIIM JKHIKOCTHOTO TEpMOMETpa M JaTdyHKa
TEMIIEPATYPBI.

6. IlpoBencHuwe wuCCIICOBaHKUS 10 MPOBEPKE THUIIOTE3bl: JALHOCTh IOJIETA IIApUKa,

MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIE BHICOTA ITYCKA.
Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbl H MOJICKYJIBI, HX PAa3MCEPHI. OHBITBI, JOKa3bIBAOIINEC
JAUCKPCTHOC CTPOCHUC BCIICCTBA.

JIBukenune dactul BemlecTBa. CBA3b CKOPOCTH ABMXKEHMSI YAaCTHI[ C TEMIEPaTypoil.
BbpoynoBckoe naBwkenue, muddysus. BzauMonelicTBue dYacTull BeEIIECTBAa: MNPUTSHKEHHE U
OTTaJKUBAHHE.

ArperaTHLIe COCTOsAHHUA  BCHICCTBA: CTPOCHUC Ta30B, JKUIKOCTEH U TBépI[LIX
(KpI/ICTaJ'IJ'II/ILICCKI/IX) Tea. BzaumocBsa3b MCKAY CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSAHUAX U HUX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobenHocTH ar PCraTHbIX COCTOSIHUM
BOJEI.

Hemoncmpayuu.

1. HaOmoneHue OpOyHOBCKOTO JBMKEHHUS.
2. Habmopenue nudp¢ysum.



3. HaOnronenue sBICHMIA, OOBSICHSIOMIUXCS MPUTSHKEHUEM WIH OTTAIKHBAHUEM YaCTHI]
BEIIIECTBA.

Jlabopamopusie pabomot u onvimel.

1. Oruenka quamerpa aToMa METOJIOM PsAOB (C HCIoIb30BaHueM (poTorpaduii).
2. OTmBITHI MO HAOIIOICHUIO TEIUIOBOTO PACIITUPEHUS Ta30B.
3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUS.

Paznen 3. /IBu:kenune u B3anuMojeiicTBue TeJl.

Mexanudeckoe ABuxkeHue. PaBHOMepHOe W HepaBHOMEpHOE JBIKeHHE. CKOPOCTh.
Cpennsisi CKOPOCTh IPH HEPABHOMEPHOM JIBMKEHHUH. Pacdér myTu 1 BpeMeHU JIBUKECHHUS.

SBnenue wHepiuu. 3aKOH WHEPIUU. B3ammojaelcTBHE Tell Kak NMPUYMHA H3MEHEHHS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlnmoTHocTh BemiecTBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak XxapakTepucTuka B3aumojencTBus Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenue cuiipl ¢ MOMOIIBIO JUHAMOMETpA. fIBieHHE TATOTEeHUs M cuia TsokecTu. Cuta
TSKECTH Ha JApyrux IutaHerax. Bec tema. HeBecomocTs. CrnoxkeHue Cwil, HanpaBJI€HHBIX I10
onHOU npsiMoil. PaBHozelcTByromas cui. Cuna tpeHns. TpeHue CKONBKEHUS U TPEHHE MOKOS.
Tpenue B mpupoJe U TEXHUKE.

Hemoncmpayuu.

HaGnronenre MexaHMYECKOTO NBYDKEHUS TEa.

H3Mepenne CKopoCcTu MPAMOJIMHEHHOTO ABUKECHHUS.
HaGnronenue siBiieHUs] HHEPIIAH.

HaGnronenne nasMeHeHus CKOPOCTH MPH B3aUMOICHCTBHUH TEJl.
CpaBHEHHE MacC TI0 B3aUMOJICHCTBHUIO TEIl.

CroxeHue cujl, HaIllpaBJICHHBIX IO OJHOU MPsIMOA.

ogakrwnpE

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO MABIDKEHHUS (IIApUKa B JKUIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUIIS U TaK Jaiee).

2. OmpegneneHue cpeiHell CKOPOCTU CKOJBXEHHsS Opycka WIM IIapuKa IO HAKIOHHON

MJIOCKOCTH.

Omnpenenenre MWIOTHOCTU TBEPAOTO TeNa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsXKeHUus (IedopManuu) MNPYKHUHBI OT
MIPUIIOKEHHOM CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOMINE 3aBUCUMOCTb CHIIBI TPEHHUS CKOJILKEHHUS OT Beca Tela U
XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEH.
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Paznen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEN U I'a30B.

I[aBJ'ICHI/Ie. CnocoOb1 YMCHBIICHUS U YBCIIMYCHUA NABJICHUSA. I[aBJICHI/IC raza. 3aBUCHMOCTD
JaBJICHHUA Tra3a OT 06’béMa, TEMIICPATYPHI. Hepe;[aqa JaBJICHHUA TBép,[[LIMI/I TCJIaMHU, XUIKOCTAMU
u razamu. 3akoH Ilackans. [IlHeBMaTtwmdyeckue MallvHBL. 3aBHCUMOCTH JaBJICHUA XKHUIAKOCTH OT
TJIy6I/IHLI. FI/II[I)OCTaTI/I‘-ICCKI/Iﬁ rnapazaokc. COO6IJ_IaIOIJ_[I/IeC$I COCYIHI. FI/II[paBJII/I‘-ICCKI/IC
MCXaHU3MBEI.



Atmocdepa 3emnn u arMmocdepHoe AaBieHue. [IpUYMHBI CyIIECTBOBAHMS BO3AYIIHOM

obosoukn 3emimn. OnbiT Toppuuerm. M3mepenune atmocdepHOro naBicHHS. 3aBHCHUMOCTH
aTMOC(EepHOTO JaBJCHHS OT BBICOTHI HaJa YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleficTBHE )KMIKOCTH | Ta3a Ha MOTPYKEHHOE B HUX TeJio. BriTankuBaroias (apxumMenaoBa)

cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiasanue.
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Jemoncmpayuu.

3aBUCUMOCTD JABJICHUA I'a3a OT TEMIIEPATYpBbI.

[lepenayda naBieHUs )KUIKOCTBIO U Fa30M.

Coobmmaromuecs: CoCcy/bl.

I'mppaBnnuecknii npecc.

[IposiBnenue aericTBUs aTMOC(HEPHOTO TaBICHMUSL.

3aBUCUMOCTD BBITAJIKUBAIOLIEH CUIIBI OT 00BbEMa MOrpyKEHHOM YacTH TeJla U IJIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CHJTBI BECY BHITECHEHHOM KUJIKOCTH.

VYcnoBue 1muaBaHMs TeN: IUIABAaHUE WJIM TOTPYKEHHWE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJA U KUIAKOCTH.

Jlabopamopnwie pabomel u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJAEC OT 00bEMa MOTPYKEHHOW B KHUIKOCTH
YacTH TeJia.

OnpeneneHrue BBITAIKUBAIOIICH CHUJIbI, JEUCTBYIONIEM HaA TeJO, MOTPYKEHHOE B
JKUIKOCTE.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUJIbI, ACHCTBYIOIIEH HA TEJIO B KHAKOCTH,
OT MAacchl Teja.

OMBITBL, EMOHCTPHUPYIOIIUE 3aBUCUMOCTDH BBITAIKUBAIOIICH CHIIBI, JCHCTBYIOIICH Ha
TEJIO B XHUIKOCTH, OT 00BbEMa MOTPY)KEHHOW B JKHJKOCTh YaCTH Tejla W OT IJIOTHOCTH
JKUIKOCTH.

KoncTpynpoBanue apeoMmeTrpa WJIM KOHCTPYMPOBAHUE JIOJAKH M OINpEICICHHEe €€
IPY30I0IbEMHOCTH.

Pa3znen 5. Pa6ora u MOIIIHOCTB. JHEPrUs.
Mexanudeckast pabora. MOIIHOCTS.

HpOCTLIe MCXaHU3MBbI:. pblyar, 6J'IOK, HaKJIOHHAasA IINIOCKOCTb. HpaBI/IJ'IO PaBHOBECCH:A pblyara.

[Ipumenenne mpaBuia paBHOBECHS pblyara K O10Ky. «3onoToe mpaBmio» mexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckas OHEpPTrus. Kunernueckas u IMOTCHUUAJIbHAA SHCPIUs. HpeBpameHI/Ie OAHOI'0

BHJIa MEXAHHUYECKOMN SHEPruu B )IpyTOﬁ. 3akoH COXpaHCHU DHEPTUH B MCXAHUKCE.

1.

emoncmpayuu.

[Ipumepbl NpOCTHIX MEXaHNU3MOB.

Jlabopamopusie pabomot u onvimol.



1. Omnpenenenune pabOThl CHJIBI TPEHUS TMPH PABHOMEPHOM [JBWKEHHUH Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

HccnenoBanue ycioBuid paBHOBECHSI pblyara.

N3mepenue KII/] HaKJIOHHOM TIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPruu.
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8 KJIACC
Pa3gen 6. TenjioBblie ABJICHUS.

OcCHOBHBIE TT0JIO)KEHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOpUU CTpOeHUs BellecTBa. Macca
U pa3MCpbl aTOMOB W  MOJICKYIL. OHBITBI, MNOATBCPKAAOIIUC OCHOBHBIC IIOJIOKCHHA
MOJIEKYJISIPHOKUHETHYECKOW TEOPHUH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUH BemlecTBa. Kpucrammmieckue u
amopdusbie Tena. OObsiICHEHNE CBOMCTB T'a30B, )KUIKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOKEHUHN
MOJICKYJISIpHO-KHHETHYeCKOW Teopun. CMauuBaHWE W KaNWDBIPHBIC SBJICHHS. TeIioBoe
paciIupeHue u CxKaTHe.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBM)KEHMSI YaCTHIL.
Buytpennsis sHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBeplieHre padboThl. Bupl Teronepenaun: TeIIONPOBOAHOCT, KOHBEKIIUS, U3JTyUEHUE.

KomuuectBo TerwioTel. YIenpHass TEIUIOEMKOCTH BeEMIECTBA. TemIooOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOro OanaHca. IlnaBneHue um oTBepieBaHUE KPUCTATTMYECKHX
BEIIECTB. YJenbHas TemoTa tuiaBieHus. [lapooOpazoBanwe W KoHaeHcarus. lcmapenwue.
Kunenue. VYnenpHas TemioTra mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHWIICHHS OT
aTMOC(hepHOTO JTaBJICHHUS.

BnaxxHocTb BO3ayXa.
9Hepr1/151 TOIIJIMBA. Y,HGJIBH&H TEIJIOTA CropaHusl.

[Ipunuumer pabotel TemioBbix aurareneid KIIJ[ temmoBoro apurarens. TemoBbie
JIBUTATENH | 3aIUTa OKPYKAIOIICH CPEIbI.

3aKOH COXpaHEHHUs U MPEBPAICHUs SHEPTUM B TEIJIOBBIX MpPOIIecCcaXx.
Hemoncmpayuu.

Habnronenne OpOyHOBCKOTO JIBHIKEHHUSL.

Habmronenue nuddysum.

Habmronenue sBiaeHU cMadyiBaHUS M KAMWIJUTSIPHBIX SIBJICHHM.
Habnroenue TennoBoro pacimupeHus Tel.

N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3mMepeHus: TeMmepaTypsl.

Bune! Teronepenayn.

OxnaxkJIeHue Mpu COBEPIICHUHN PAOOTHI.

HarpeBanue mipu coBepiiieHUN pabOThl BHEITHUMH CHUITAMH.

10 CpaBHeHUE TEIIOEMKOCTEH Pa3INYHBIX BEIIECTB.

11. HaGnroieHue KUIeHus.

12. HabmtoieHue moCTOSHCTBA TEMIIEPATyphl MPH TUTAaBIICHUH.

wWooNO~WNE



13. Mojenu TemIoBbIX JBUTATEICH.
Jlabopamopusie pabomot u onvimel.

OnbITH IO OOHAPYKEHUIO JICUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

OnbIThI 10 BhIpAIIMBAaHUIO KPUCTAIOB IOBAPEHHOM COJIM MM caxapa.

OmnbITH IO HAOTIOICHHUIO TEIUIOBOTO PACUIMPEHHS Ta30B, )KUKOCTEH U TBEPBIX TEIL.
Ornpenenenue naBieHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OnbITH, JEMOHCTPUPYIOIIME 3aBHCHMOCTH JIABJICHHUS BO3JIyXa OT €ro oo0néma u
HarpeBaHus WIH OXJIaKICHUS.

[IpoBepka ruNoTe3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUECKOMN TPyOKE OT TEMIIepaTyphbl.

7. HaOnroneHne M3MEHEHHUsT BHYTPEHHEW HSHEPruU Tejla B pe3yibTaTre TEeIUIoNepenadyd U
paboThl BHEIIHUX CHIL.

WccnenoBanue siBieHus TeII000MeHa Npy CMEIIMBAHNUN XOJIOJHON U ropsiueit BOABI.
Onpenenenre KOJUYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJOW MPHU TEIIOOOMEHE ¢ HarpeThIM
METAJNTNYECKUM IMIIMHAPOM.

10. Onpenenenne yaenpHOM TETNIOEMKOCTH BEIIECTBA.

11. ViccnemoBanue mporiecca UCHapeHus..

12. OmnpenienieHre OTHOCHUTEIIBHOMN BIAKHOCTH BO3/TyXa.

13. Onpenenenne yaenbsHOM TETUIOTHI IJIABJICHHS JIHIA.
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Pa3znesn 7. DiiekTpruyeckne 1 MAarHUTHbIE SIBJICHUSI.

DnekTpuzanusa Tell. J[Ba poaa sJIeKTpUYECKHX 3apsaoB. B3zanmmopaeicTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTB CHJIBI B3aMMOJECMCTBUS 3apsSKEHHBIX TE1 OT BEIUYUHBI
3apsA70B U PACCTOSHUSL MEKY TEIaMH).

Dnekrpuyeckoe noJie. Hanpsox€HHOCTh 3nekTpudeckoro mnoJis. [IpuHnun cynepno3unuu
ANIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsiioB. DJIEMEHTapHbIM 3ieKkTpuueckuid 3apsa. CrpoeHue
atoma. [IpoBOAHUKY U JTUAIIEKTPUKHU. 3aKOH COXPaHEHUS AIIEKTPUUYECKOTO 3apsiia.

BHCKTpI/ILIeCKI/Iﬁ TOK. YCIOBHUSI CYIIECTBOBAHUA JJICKTPUYCCKOT'O TOKa. HUcrounukn
IIOCTOAHHOI'O TOKaAa. I[CﬁCTBHH QJICKTPHYCCKOI'O TOKa (TeHJ’IOBOG, XHUMHNUYCCKOC, MaFHI/ITHOC).
9HeKTqueCKHﬁ TOK B X KHUJKOCTAX MU Ira3ax.

SHGKTpI/I‘IeCKaSI OCIIb. Cuma TOKa. BHCKTpI/I‘leCKOG HaIIpsKCHUC. COHpOTI/IBJ'ICHI/Ie
IIpOBOAHHKA. Y aenbHOC COIIPOTHUBJICHHUEC BCIICCTBA. 3akon Oma AL ydaCTKa  [CIIH.
ITocnenoBaTensHOE U mapajiCJibHOC COCANHCHUC ITPOBOJIHHUKOB.

PabGora u MOIITHOCTB 3JICKTPHUYCCKOI'O0 TOKaA. 3akoH I[)KOYJ'IH—HCHLI&. QHGKTpI/I‘leCKI/Ie J1(S004
n HOTpe6I/ITeJ'II/I BHCKTqueCKOﬁ OHCpPTUU B 6HTy. KOpOTKOG 3aMbIKaHHUC.

IloctosiHHBIE MarHuThl. B3auMOIEWCTBHE IMOCTOSHHBIX MArHUTOB. MarHuTHoe IIOJe.
MarnurtHoe 1oJjie 3eMJIM U €T0 3HaUYCHHUE JJIA )KU3HH Ha 3emue. OmbIT 3pCTe,ua. MarsuTHOE€ 1ojie
QJICKTPUYCCKOT'O TOKaA. HpI/IMCHeHI/IC OJICKTPOMArHuTOB B TCXHUKE. I[CﬁCTBPIC MAarduTHOT'O IIOJIA
Ha  HOPOBOJHHUK C  TOKOM. 3HCKTpOI[BI/IFaTCHL IIOCTOSAHHOI'O TOKa. Hcnons3oBanue
BHGKTpOHBHFaTCHCﬁ B TCXHHUYCCKHUX YCTpOﬁCTBaX " Ha TpaHCHOPTE.



Oneiter  @apanes. SBneHue anekrpomarHuTHOW — uHAykuuu. [lpaBuno  Jlenna.
OnekrporeHeparop. CrnocoObl TOJYYEHHS 3JIEKTPUYECKON HHEPruu. ODJIEKTPOCTAHIMU Ha
B0O300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

RoOoo~Noa~wNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DneKkTpu3aIus Tel.

JIBa pojia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOTIA.

DneKTpocTaTUuecKas UHIYKIHS.

3aKOoH COXpaHEHUs AICKTPUUIECCKUX 3apsIIOB.

[TpoBOAHMKY W AUDIIEKTPUKH.

MoienupoBaHH€e CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.

M cTouyHnKH TTOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B JKHIKOCTH.

I"a30BBIit pazps.

N3mepenune cuitbl TOKa aMIepPMETPOM.

N3mepenue 37eKTpuuecKoro HampsHKeHUS BOJTBTMETPOM.

Peocrar n mara3uH cOnpoTHBIICHHM.

BzanmoelicTBre MOCTOSTHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3ICICHHsI TIOJIOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT OpcTena.

MarauTHO€ 1oJie TOKa. DJIEKTPOMarHur.

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON WHTYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTb HAMPABJICHUSI HHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHS.
DJIEKTpOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuwie pabomel u onvimel.

ourwhE

10.
11.
12.

13.
14.

OnbITh! IO HAOIIOICHUIO IEKTPU3ALMH TeJl MHAYKIHEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue neiCTBUS IIEKTPUUECKOTO M0JI HAa IPOBOJIHUKH U JUAJIEKTPUKH.

C6opka u mpoBepka pabOThI AMEKTPUUECKON LU MNOCTOSIHHOTO TOKaA.

W3mepeHue u peryinpoBaHUe CHIIbI TOKA.

W3mepenue u perylmpoBaHue HaIPSHKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHMUS
PE3UCTOPA U HANIPSKEHUS HAa PE3UCTOPE.

OneIThI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTD JIEKTPUYECKOTO COIIPOTUBIIEHUS IPOBOAHUKA
OT €r0 JJIMHBI, IUIOIIAX [TONIEPEUYHOI0 CEYCHUS U MaTepHalla.

IIpoBepka mpaBuiia CIOKEHUS HANPSHDKEHUHU IMPU MOCIEA0BATEIBHOM COECIUHEHUN JIBYX
PE3UCTOPOB.

IIpoBepka npasuia AJis CUIIbI TOKA IIPU MAPAIJICIIBHOM COEAUHEHUU PE3UCTOPOB.
Onpenenenne paboOThI AMEKTPUUECKOTO TOKA, UTYLIETO Yepe3 Pe3ucTop.

Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYLIErO 4epes3 JIAMIIOUKY, OT HAIIPSHKEHUs Ha
HEH.

Onpenenenne KII/[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBUS TIOCTOSIHHBIX MArHUTOB.



15. I3yyeHne MarHuTHOTO TOJS TOCTOSIHHBIX MArHUTOB TIpM HMX OOBEAMHEHUH U
pasiesIeHHH.

16. UccnenoBanue AeWCTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KATYyIIKA C TOKOM U
MarHuTa OT CUJIbI TOKA M HalpaBJICHUS TOKA B KaTYILKeE.

18. 3yyenne neHCTBUS MarHUTHOTO IOJISI HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenne KI1/{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OUBITBI O HMCCIEOBAHUIO SIBJICHUS DSJCKTPOMAarHUTHOW WHAYKIIMU: HCCIIEJJOBAHUE
M3MEHEHHH 3HAaYCHUs ¥ HAIPaBJICHUSI MHIYKIIMOHHOTO TOKA.

9 KJIACC
Paznen 8. Mexanndeckue siBJICHUS.

Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoJuHEHHoe pABMkeHue. HepaBHomepHOe
npsAMOIMHENHOE JABWKeHue. CpenHsas M MIHOBEHHAas CKOPOCTh Teja IIPU HEPABHOMEPHOM
JBHKECHHH.

VYckopenue. PaBHOYCKOpEeHHOE TIpsIMOJTMHEHOE ABMkeHue. CBoOo1HOE maneHne. OnbITh
lanunes.

PaBHOMEpHOE nBMXKEHHE O OKpyXHOCTH. Ileprnoa m yactora oOpamenus. JluneliHas u
yriaoBasi CKOpocTH. LleHTpocTpeMuTenbHOEe YCKOpEHHE.

[TepBriit 3akoH HptoroHa. Bropoit 3akon Herotona. Tperuii 3akoH Herotona. IIpuHuun
CYNEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: CHJIa TPEHUS CKOJBKEHHUS, CHUJIa TPEHUS
MIOKOS, IPYT€ BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO MaJIeHUsI.
IBuxenne r1uianer Bokpyr Conuna. IlepBas kocmmueckas ckopocTs. HeBecomocTs u
Meperpy3Ku.

PaBHOBecue MarepuanbHOl TOUYKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tema
C 3aKpEIJIEHHOM OChIO BpanieHus. MoMeHT culibl. L{eHTp TskecTH.

I/IMHy.]'ILC Tena. M3MeHeHue HUMITYJIbCA. I/IMHYHLC CHIIBI. 3aKOH COXpaHCHU HUMITYJIbCA.
PeakTuBHOE JBIKCHUE.

Mexanuueckast paboTta U MOIIHOCTh. PaboTa cui TsDKeCTH, ympyroctu, TpeHus. CBs3b
sHepruu MU pabotbl. IloTeHumanbHas SHEprus Tena, MOJHATOrO Haj MOBEPXHOCTBIO 3EMIIH.
[ToTeHumanpHas sHEprus ckaTor npyxuHel. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPIHH.

Hemoncmpayuu.
1. HaGmroneHue MEXaHU4YEeCKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHI/IC nyTe171 u TpaCKTOpI/Iﬁ JABMOKCHHA OJHOTO M TOro K€ TC€jIa OTHOCHTCIBHO
PAa3HbIX TEJI OTCUYETA.
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N3mepenue ckopocTy U yCKOPEHHUsI IPSAMOJIMHEHHOTO ABUKCHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKCHMUS.

HaGumtoneHue IBMKEHHS Tella M0 OKPYKHOCTH.

HaGnronenne MexaHM4eCKUX SIBICHHH, MPOUCXOIAIUX B cucteme orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHTENBHO KaOMHeTa (PU3UKH.
3aBHCHMOCTb YCKOPEHUS TeJla OT MacChl Teja U JAEHCTBYIOIIEH HAa HETO CHJIBL
HaGnroneHnue paBeHCTBa CUII IIPU B3aUMOJEHCTBUY TEJ.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JABUKEHUU.

. Ilepenada nMmynsca Ipyu B3aMMOIEHCTBUH TEIL.

. IIpeoOpazoBanus SHEPTUH MTPH B3aUMOJICHCTBUHU TEJ.

. CoxpaHeHue UMIyJIbca IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

. CoxpaHeHune uMMynbca Mpu a0COJIIOTHO YIPYTOM B3aMMOJEHCTBUH.

. Habnmoienue peakTHBHOTO JBUKEHHUS.

. CoxpaHeHne MEXaHMYECKON FHEPTUH NPU CBOOOTHOM IaICHUHU.

. CoxpaHeHre MeXaHMYECKON SHEPTUH MPHU IBWKEHUH TeJa MO JIEHCTBUEM MPYKUHBI.

Jlabopamopusvie pabomot u onvimel.

® ~

10.

11.

KoncTpynpoBanue Tpakta A pa3roHa W JAJbHEWIIEr0 PaBHOMEPHOTO JBUKEHHS
IrapuKa U TCIICKKH.

Omnpenenenue cpeiaHeld CKOPOCTH CKOJIBXKEHHs Opycka WIM JBM)KEHUS IIapuka IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenrve YCKOpPEHHs Tella IPH PAaBHOYCKOPEHHOM JIBUJKEHUM IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHM IPHU PABHOYCKOPEHHOM JIBHXKEHUU 0e3
HayaJbHOM CKOPOCTH.

IIpoBepka runoTes3sl: €ciiu Ipu PaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HadaJbHON CKOPOCTH
IIyTU OTHOCSTCS KaK psiJi HEUETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEXKYTKU BPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKEHUS OT CHUJIbl HOPMAJILHOTO
JIABJICHMUSL.

Omnpenenenne ko3 duiuenTa TpeHus: CKOIbKEHMS.

Omnpenenenne )XECTKOCTU MPYKHUHBI.

OmnpeneneHne paboOThl CWJIBL TPEHUS MPU PABHOMEPHOM [JBWKEHUM Tela IO
TOPU30HTAIBHONM IOBEPXHOCTH.

Omnpenenenue pabOThl CWIIBI YOPYrOCTH IIpU MOABEME TIpy3a C HCIOJB30BAaHHEM
HEMOJIBM)KHOTO U TIOJJBMXKHOTO OJIOKOB.

W3yueHue 3aK0Ha COXpaHEHUs SHEPTUU.

Paznen 9. Mexanndeckue KoJ1e0aHUA U BOJHEI.

KonebarensHoe JABHOKCHHC. OcHOBHBIE XapaKTCpUCTUKHU KOJIeOaHUI: nepuon, 4acrora,

amMIuIuTYAa. MaremaTHyecKMii M NpYKUHHBIH MasTHUKU. [lpeBpaieHue »HEpruu Impu
K0J1e0aTeIbHOM JIBUKEHUU.

3aTyxa}0Hme KoJIeOaHHs. BBIHY)KI[CHHBIG koJieOanus. Pe3onanc. MexaHu4yeckue BOJIHEIL.

CBoiicTBa MEXaHHMYECKUX BOJIH. HpO,Z[OJ'ILHLIe " IOTIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb
eé pacnpoCTpaHCHHUAL. MexaHn4eCKHUe BOJIHBI B TBép,Z[OM TCIC, CEeMCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicoTa ToHA. OTpaskeHue 3Byka. IH}pa3Byk U yabTpa3ByK.



Jemoncmpayuu.

Habnronenue xonebanuii Tes moJx AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.

Habnronenue BBIHYX/IEHHBIX KOJI€OaHHI U pe30HAHCA.

Pacrnipoctpanenue poJ0JabHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
HaGmro/ieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHI pE30HAHC.

oukrwndE

Jlabopamopubvie padbomot u onvimel.
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Onpenenenre 4acToThl U Mepro/ia KojaeOaHuii MaTeMaTHYeCKOro MasTHUKA.

Onpenenenre 4acToThl U Mepro/ia KojaeOaHuil IPy>KMHHOTO MasiTHUKA.

3. HccrenoBanme 3aBHCHMOCTH TEpHOJA KOJEOAHW TOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. HWccnenoBaHue 3aBUCMMOCTH IEpHOJia KojJeOaHUI MPY)KMHHOIO MAasTHHKA OT MaccChl

rpysa.
5. IlpoBepka HE3aBHCHUMOCTH IEpHOAa KoJeOaHU rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpysa.

6. ONBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh IEepHO/Ia KOJIeOaHUH MPY)KUHHOTO MasiTHHKA
OT MaccChl I'py3a U XKECTKOCTH MPYKUHBI.

7. VI3amepeHue yckopeHUs: CBOOOAHOTO MaIeHNUS.

N

Pa3znea 10. DjieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMAarHuTHOE TOJI€. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA AJIEKTPOMATrHUTHBIX
BoJIH. [IIkana 31neKTpOMarHUTHBIX BOJIH. MCIIOB30BaHME JIEKTPOMArHUTHBIX BOJIH J1J11 COTOBOM
CBSI3H.

DnexTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTra. BoiHOBbIE CBOMCTBA CBETA.

emoncmpayuu.

1. CsolicTBa 3IEKTPOMArHUTHBIX BOJTH.
2. BomHOBBIE CBOMCTBA CBeTA.

Jlabopamopnuie pabomul u onvimel.
1. U3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIBHOTO TenedoHa.
Pasznen 11. CBeToBbI€e IBJICHHUS.

queBaﬁ MOJellb CBeTa. MICTOUYHMKH CBeETa. HpHMOHHHeﬁHOG pacnpoCTpaHCHUC CBCTA.
3aTMeHus COJ'IHI_Ia u .HYHLI. OTpa)KeHI/IC cBera. Ilmockoe 3CpPKaJIO. 3akoH OTpaAKCHHUA CBETA.

HpeHOMHeHI/Ie cBeTa. 3aKOH MMpEJIOMJICHUA CBCTA. ITonnoe BHYTPCHHCC OTPAKCHUEC CBCTA.
Hcnonp30BaHuE MOJTHOTO BHYTPCHHETO OTPAKCHUSA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xon nydeir B smH3e. Onrtudueckas cuctema (oToammapaTta, MHKPOCKONA H
Tesneckona. ['a3 kak onTuyeckas cuctema. bim3opykocTs U 1anbHO30PKOCTb.



Paznoxenne 6enoro cBera B criekTp. OnbiTel HetoToHa. Cr0)KEHUE CIIEKTPATBHBIX IIBETOB.

Jucnepcus csera.

©CooNO~ LN

Jemoncmpayuu.

[IpssMOnMHENHOE pAaCIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuil CBETOBO/I.

Xox mydeil B coOuparoiieil JInH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JINH3.

[Ipunnun neiictBus ¢poroanmnapara, MUKpPOCKOTA U TEJIECKOTIA.

10. Mogens riasa.
11. PaznoxxeHue 6e10T0 CBETA B CIIEKT.
12. Tlonydenue GeI0TO CBETA MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

=
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Jlabopamopnuie pabomel u onvimel.

NccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHnne xapakTepuCTUK H300pakeHUs IIpeIMeTa B IUIOCKOM 3epKaJie.

HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIJIEHUS CBETOBOIO JIyda OT yrja MaJeHus Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO pACCTOSHUS U ONITHYECKOM CHJTBI COOMPAFOIIEH JINH3BI.

OnbITHI IO Pa3JI0KEHHIO OEI0T0 CBETa B CIEKTP.

OnpITEl MO BOCHPHUATHIO I[BETAa MPEIMETOB NpU UX HAOIIOACHUM Yepe3 IBETOBBIC
(UITBTPHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

OmnwiTel Pe3epdopna u mnanerapras monaens atoma. Moaenb atoma bopa. Mcnyckanue u

IIOIJIOILICHUE CBETA aTOMOM. Ksantsl. JInaeigaTeIe CIICKTPHEI.

PangnoakTUBHOCTE. A.]'Ib(i)a, Oera- u raMmma-usJIydcHHus. CTpOGHI/Ie dTOMHOI'O AJpa.

HYKJ'IOHHaH MOZACJIb AaTOMHOI'O sapa. HM3otonsl. PaanoakTuBHBIC IMpCBpalICHHA. Hepuoz[
noJiypaciaga aTOMHBIX SJEP.

ﬂ,[[epHLIe PCaKIuu. 3aKOHBI COXpaHCHUA 3apsAJ0BOI0O U MaCCOBOI'O YHCCII. BHCpFI/IH CBiA3HU

aTOMHBIX szaep. CBsa3p Maccel M dHepruu. Peakumm cuHre3a u geneHus suep. Mcrounuku
sHepruu CoJiHIA U 3BE3NL.

aogrwnE

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyY€HHI HA )KUBbIE OPTaHU3MBbI.
Jemoncmpayuu.

CrieKTpspl U3JIydeHUs U TIOTJIOICHHUSI.
CrieKkTpsl pa3au4HbIX Ia30B.

CrnexTp BoAopoa.

Habnronenue TpexoB B kamepe Busbcona.
PaboTa cuérunka HOHU3UPYIOUINX U3TyYeHUH.



6. Perucrpauus u3iaydeHus MIPUPOJIHBIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopusie pabomot u onvimel.

1. HaOmrofeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

2. HWccnemoBaHWe TPEKOB: HM3MEPEHUE DHEPrUU YaCTHIBI IO TOPMO3HOMY MyTH (IO
¢dororpadusim).

3. H3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAOIIIUI MOIYIb.

[loBTOpUTENBbHO-0000MaOIIMKA  MOAYJb  MpeJHa3HaueH s CHUCTeMaTu3alluu U
0000111eHUSs TPEIMETHOTO COAEPKAHUS U OIBITA IEATENbHOCTH, IPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (pU3UKH, a TaKXkKe IS MOArOTOBKM K OCHOBHOMY TI'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢buzuke U1 00ydaromuxcs, BBIOpaBIIMX 3TOT YU€OHBIN MPEIMET.

[Ipy wm3ydeHMM JaHHOTO MOAYJS PEANU3YIOTCSI M CHCTEMATH3UPYIOTCS  BUIBI
NEeSTeNbHOCTH, Ha OCHOBE KOTOPBIX oOOecreuyuBaeTcs JIOCTHXKEHHE TMPEIAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHHUs, (HOpPMUPYETCS €CTeCTBEHHOHAY4Has
IPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIICOBAHUS SIBJICHUN MPUPOJBI U TEXHHKH,
OBJIAJIECHUE YMEHHMSIMH OOBSICHATH (U3NYECKHE SIBICHUS, NPUMEHSSI IOJy4YE€HHbIE 3HaHUA,
penaTh 3a/1a4u, B TOM YUCJIE KAYECTBEHHBIE M SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIHATBEHO AESITETFHOCTHBIN XapakTep JaHHOTO pa3felia pealu3yercs 3a CYET TOoro,
9YTO 00y4aroUuecs BHIMOIHSIIOT 331aHUs, B KOTOPBIX UM Ipeasaraercs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN pacro3HaBaTh U HAYYHO OOBACHATH (GU3NUYECKHUE SBICHUS
B OKPYXaIoIIell PUPOJE U OBCEIHEBHOM KU3HU;

HCII0JIB30BaTh HAYYHBIC METOJblI MCCICIOBAHUA (bl/I3I/I‘IeCKI/IX HBHGHHﬁ, B TOM YHCJIC IJIA
IIPOBEPKHU TUIIOTE3 U IMOJTYUCHUS TCOPETUICCKUX BBIBOIOB,

OOBACHATH Hay4YHbIC OCHOBBI HauboJiee BaKHBIX ,Z[OCTI/I)KCHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHﬁ,
HaAIpuMeEp, MPaKTUYCCKOro MCII0JIb30BaHNA Pa3JIMYHbIX KCTOYHUKOB SHEPIruu Ha OCHOBE 3aKOHA
IpeBpaliCHUA 1 COXpPaHCHU BCCX N3BCCTHBIX BUJIOB SOHEPI'H.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

I/IsyquHe (bHSI/IKI/I Ha YPOBHE OCHOBHOI'O O6IJ.[€1"O O6paSOBaHI/IH HaIlpaBJICHO Ha
JAOCTHIKCHHEC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX U IIPCAMCTHBIX O6paSOBaTeJ'IbHBIX PE3yJIbTaTOB.

B pesynbraTte wu3yueHus ¢GU3MKM HA YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHus Y
oOyuaromierocs OyayT copMUPOBAHbI CIEAYIONINE IUYHOCTHBIE PE3yAbTaThl B YACTH:

e 1) naTpMOTHYECKOr0 BOCIIMTAHMSA:

e — TMpOSABICHUE HHTEpEcCa K MCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHHCKOMN
¢bu3nyecKoi HayKH;

e —IICHHOCTHOE OTHOIIIEHHE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpakIaHCKOro M JyXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:



° — TOTOBHOCTb K AKTUBHOMY YYaCTHUIO B O6CY)KI[€HI/II/I OGH.ICCTBCHHO 3HAYUMBIX H
TUYECKHUX MPOOIIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHUHN (PH3HKH;

° —O0CO3HaHHC BaAXXHOCTH MOPAJIBHO-3TUYCCKUX IMTPUHIHUIIOB B ACATCIIbHOCTHU y‘-IéHOI‘O;

e 3)3CTEeTHYeCKOT0 BOCIIUTAHUSA:

e — BOCHpPUATUE OCTETHMUECKUX KadyecTB (PU3MUECKONM HayKu: €€ TrapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e —OCO3HAaHHE LIEHHOCTHU (PU3NYECKOM HAYKHU KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MHUpPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEN COCTABIIAIOIICH KYJIbTYPBHI;

e — Da3BUTHE HAy4yHOM J100O3HATENBHOCTH, MHTEpPeca K  HUCCIEA0BATEIIbCKOU
NEeSATENBHOCTH;

e 5) popmMupoBaHus KyJbTYPbl 310POBbS M IMOLUOHAJIBHOIO0 0J1ar oMoy YHs:

e — OCO3HaHHUE IIEHHOCTU 0e3011acHOro oOpas3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM

MHpE, BOXXHOCTH TpaBui OE30MacHOTO TMOBEJIEHWS Ha TPAHCIOPTE, Ha JOporax, ¢
AIEKTPUYECKUM U TEIIJIOBBIM 00OPY/IOBAHUEM B JOMAITHUX YCIOBUSX;

e — copMHPOBAHHOCTh HaBBIKa pediekcHH, MPU3HAHHE CBOETO MpaBa Ha OIIMOKY M
TaKOTO0 )K€ [paBa y IPyroro 4yejaoBeKa;

e 6) TPy10BOIrO BOCIIUTAHMA:

e — QAKTMBHOE YYacTHE€ B PEIICHUH TMPAKTUYECKUX 3amad (B paMKax CEMbH,
00pa3oBaTeNIbHONM OpraHu3alli, TOpOJa, Kpas) TEXHOJOTHYECKOM W COIMAIbHON
HaIpaBJIEHHOCTH, TPEOYIOIINX B TOM YHCJIC U (PU3NIECKUX 3HAHU;

e —HMHTEPEC K MPAKTUICCKOMY U3Yy4CHUIO TPO(ECCHid, CBA3aHHBIX C (PU3UKOMA;

e 7) 3K0JI0OrMYECKOr0 BOCIIUTAHMSI:

e — OpUEHTAlUsl Ha NMpUMEHEHHe (PU3MUECKUX 3HAHUM IS pelieHusl 3aJad B 00JIacTh
OKpY’Kalolllel cpeibl, IIIaHUPOBAHMSI TIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX MOCIEACTBHUM
JUISl OKPYKArOLEn CpeJibl;

e —OCO3HaHHE IM00ATBFHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTel UX pelieHus;

e 8) aganTanum K U3MEHAIIUMCH YCJIOBUSAM COUMAJIBLHOM M MPUPOJIHOM Cpebl:

e — MOTPeOHOCTH BO B3aMMOJCHCTBUM NpPU BBIMIOJHEHUH HCCIEIOBAHUN M MPOEKTOB
(bu3nyecKoil HaNpaBJICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

e —IIOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO A TeIbHOCTb;

e — NOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHcle (OPMYIUPOBATH UIEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

e —oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (PU3UKY;

e —IUIAHHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUN HOBBIX (PHU3NYECKUX 3HAHUN;

e — CTPEMJICHHC aHAJIM3UPOBATb MW BbIABJITH B3aHMMOCBA3U IIPUPOIbI, O6H_ICCTB8. u
3KOHOMHKH, B TOM YHUCJIC C UCIIOJIb30BaHHCM (I)I/ISI/I‘IGCKI/IX 3HaHPII>i;
e — OILICHKA CBOMX JICHCTBUU C y‘IéTOM BJIMAHUS Ha OKPYXKAOLIYIO CPEAy, BO3MOKHBIX

rI00aIbHBIX MOCJICCTBUM.

METAIIPEIMETHBIE PE3YJIbTATHI

B pe3ymbraTe OCBOEHHS MporpamMmbl MO (HU3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT cGOpMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABaTeNbHbIE YHHBEpCAJbHBIE YueOHble JeHCTBHs, KOMMYHHMKATHBHBIC
YHUBEpCaJbHbIC YUeOHbIE ICHCTBUSA, PETYIATUBHBIE YHUBEPCAIbHbIE yueOHbIE IeHCTBUS.



Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
Ba3oBble Jornuyeckue aeiicTBUA:

e  BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKNA OOBEKTOB (SIBIICHUI);

e YCTAaHABJIMBATH CYIIECCTBECHHBIA MPU3HAK KJIACCU(DUKALINN, OCHOBAHHMS 1)1 000OIICHUS 1
CpaBHEHMUS;

e BBIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PacCMaTPUBAEMBIX (PaKTax, JAHHBIX H
HAOIIOJICHUSX, OTHOCAIIUXCS K (PHU3UICCKUM SIBIICHUSIM;

° BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3U IIPU H3YUCHUHU (1)I/ISI/ILI€CKI/IX SIBJICHUN H
ImponeccoB, J€jJaTb BbIBOAbI C MCIIOJb30BAHUCM AOCAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJ'IIO‘~IeHI/II\/JI, BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX (1)I/I3I/IT-I€CKI/IX BCJINYNH,

e CaMOCTOSITENILHO BBIOMpATh CIOCOO perieHust yueOHo# ¢u3nyeckoil 3a1auu (CpaBHEHUE
HECKOJIbKMX BapUAHTOB pEIIEHHs, BHIOOp Hamboyiee MOAXOAAMIETO C Y4ETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejbCKHe AeCTBHS.

e WCIOJIH30BATh BOMPOCH! KaK UCCIIEIOBATEILCKII HHCTPYMEHT TTO3HAHMUS;

e TIPOBOJUTH IO CaMOCTOSITEIFHO COCTABIICHHOMY TUTaHY OIIBIT, HECIOXKHBIN (HU3HMUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE (PH3NUECKOTO SIBJICHHUS;

e OILICHUMBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(MOPMALHMIO, MOJYYECHHYIO B XOJI€
WCCIIEIOBAHUS WIIN SKCTIEPUMEHTA;

e  CaMOCTOSITENEHO (OPMYIHPOBATH 000OIIEHNUS U BBIBOJIBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIbITA, UCCIIEIOBAHMS;

e TPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (DPU3MUECKUX MPOIECCOB, a TaKkKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

e TMPHUMEHATh DPA3JIMYHBIC METOJbI, WHCTPYMEHTHI M 3alpoChl TPU TOUCKE U OTOOpE
WHGOPMAIIMU WK TaHHBIX C YIETOM MPEIUIOKEHHON yueOHOM (PU3MYEeCcKOH 3a/1auH;

e aHAIM3HMPOBATH, CUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH WH(POPMALHUIO Pa3THIHBIX
BUJIOB U ()OPM IPEICTABIICHHUS;

e  CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAJbHYI (OpMY MpEICTaBIeHHUs HHPOpPMALUK |
WUTIOCTPUPOBATh pellaeMbie 3aJauydl HECJIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOM
rpaduKoi U UX KOMOMHAIUSAMU.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

e B X0Jie OOCYXIeHHMS YueOHOro marepuaia, pe3yiabTaToOB Ja0OpPaTOPHBIX paboOT U
IIPOEKTOB 3aJ[aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl U BBICKA3bIBaTh UJEH,
HalleJICHHbIE Ha PEelICHUe 3a/1a41 U MoAJepKaHue 01aroKenaTebHOCTH O0IeHHS;

e COINOCTABJIATH CBOM CYXKIEHUS C CYXICHHUAMHM JPYrUX YYaCTHHKOB JHAJIOTa,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

e BBIPAXAaTh CBOIO TOUKY 3pEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e MNyONMYHO  MPEJCTABIATH  PE3yJAbTAThl  BBIIOJHEHHOTO  (PM3MYECKOTO  OMbBITA
(3KCIIepUMeHTa, UCCIIEA0BAHMS, TPOCKTA);

e IIOHMMATh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUIYaTbHON pabOThI MpH
peleHN KOHKPETHO! (PU3NYecKOil MpoOIemMbl;



e IIPUHUMATH LEJIA COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH JEUCTBHS IO €€
JOCTHXKEHHIO: PacHpeliesiTh POJU, 00CYXIaTh MPOLECCHl M pPe3ylbTaTbl COBMECTHOM
paboTeI, 000011aTH MHCHHSI HECKOJIBKUX JTFO/ICH;

e BBHINOJIHATH CBOIO 4YacTh pabOThI, JOCTUTas KaueCTBEHHOTO pe3yJibTara IO CBOEMY
HANPABJIEHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMU YIEHAMHU KOMAaHJIbL;

e OIICHMBATh Kau€CTBO CBOEr0O BKJIAJa B OOLIMU MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIe NelicTBUS
Camoopranu3anusi:

e  BBISIBJISITH IPOOJEMBI B KU3HEHHBIX U YY€OHBIX CUTyalMsX, TPEOYIOIIMX JJsl pelIeHUs
(bu3nuecKux 3HaHU;

e OpHUEHTHPOBATHCS B PA3IMYHBIX MOAXO0JaX MPUHATHS peleHUuN (MHIUBUIYaIbHOE,
MIPUHSTHE PEIIeHUs B TPYIIe, IPUHATHE PELIEHUH FPYMIoi);

e CAMOCTOSITENILHO COCTaBJISATh QIrOPUTM pelieHus (U3NYecKod 3ajaud WM IUIaHa
UCCIIEIOBAaHUSI € YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBAaTh MpeAsiaraéMble BapUaHThl pEeIICHU;

e JienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

e J1aBaTh aJI€KBATHYIO OLIEHKY CUTYallUU U MpeiaraTh IiaH e€ N3MEHEHUS;

e OOBICHATH MPUYUHBI JTOCTHKEHUS (HEIOCTHXKEHUS) Pe3y/bTaTOB JIEATEIbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTUBBI B JESATEIBLHOCTH (B TOM YHUCII€ B XOJ BBIMOJHEHUS (PU3MUECKOTO
UCCIIEIOBAaHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHHBIIUXCS
CUTYaIUi, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEI;

e OLIGHUBATh COOTBETCTBHE pE3yJbTaTa LIEJU U YCIOBUSM;

e CTaBUTH ceOS HAa MECTO APYroro 4esloBeKa B XOJIE CIOpa WM JTUCKYCCHUHU Ha HAyYHYIO
TEeMy, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

e TMpuU3HABaThb CBOE NPaBO Ha OMMOKY MpU pelleHudn (U3NYECKUX 3aJad WU B
YTBEPKACHUAX Ha HAYYHbIE TEMbI M TaKOE K€ MPaBo IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyueHus B 7 kjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(QOPMUPOBAHHOCTH y OOYUAIOIIMXCSl YMEHHIA:

e HCHOJB30BaTh TMOHATHS: (u3MYeckue U XMMHUYECKHe SBJIEHHUs, HaOIIo/eHue,
SKCIEPUMEHT, MOJI€Nb, T'MIOTE3a, €IUHHIbI (U3NUYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMS BellecTBa (TBEpIOE, XHMJKOE, Ira3000pa3HOE), MEXaHHYECKOe
JBIDKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  TNPSMOJUHEWHOE),  TPaeKTOpus,
paBHOJeHcTBYyOmas cuia, jAedopmanus (ympyras, IUlacTU4YecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

e pa3nuyath sBICHUS (IU(Qy3us, TEMIOBOE NBMKEHHE YacTHUI] BEUIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE MABWKEHUE, WHEPLMs, B3aUMOJAEHCTBHUE TEINl, PaBHOBECUE



TBEPABIX TEJ C 3aKPEIUIEHHOM OChIO BpalCHUs, Mepeiada aBICHUS TBEPABIMU TEIaMU,
KUAKOCTAIMH W Ta3aMu, arMoc(hepHoe [aBiieHWE, IUIaBaHWE TeJ, MPEBPALICHHS
MEXaHUYECKOW IHEPrur) MO OMUCAHUIO X XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (U3NIECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3MUECKHX SIBJICHHA B OKPYKAIOIIEM MUpE, B
TOM dYHcIe (QU3NICCKUE SBJICHHUS B TMPUPOJE: TPUMEPHI JIBUKCHHS C Pa3TUIHBIMU
CKOpPOCTSIMM B JKMBOW W HEXKMBOM IPUPOJE, IEHUCTBHE CHIIBI TPEHUS B INPUPOJE U
TEXHUKE, BJIHUSHUE aTMOC(EpHOTO aBJIICHHMS Ha >KUBOW OpraHU3M, IUIAaBaHUE pbIO,
phlYard B TeJie 4YeJOBEKa, MPH STOM IEPEBOJUTH MPAKTHUYECKYIO 3aJady B y4eOHYIO,
BBIJICIISATE CYIIICCTBCHHBIC CBOMCTBA (ITPU3HAKY ) (PH3UIECKHX SBIICHHIA,

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TEN U (PU3WUYCCKHUE SBJICHHS, UCTIONB3YS (PU3UUECKHe
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpPEMs, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tella, CUjla TPEHHU, JaBjeHue (TBEPIOTO
Tena, KUJAKOCTH, Ta3a), BRITAIKUBAIOIIAs CHJIa, MEXaHUYecKast paboTa, MOIIHOCTh, TUIEUO
CHUJIBI, MOMEHT CHJIbI, KOA((UIIMEHT MOJIE3HOTO JIEHCTBHS MEXaHU3MOB, KHHETHYECKasT 1
MOTEHIIMAIbHAsL DHEPrusl), IPU OMHCAHUHU TPABWIHHO TPAKTOBATh (PU3WUYECKUM CMBICI
HCTIONIb3YEMbIX BEJTMYUH, UX 0003HAUYECHHS M €IUHUIIBI (DU3UYECKUX BEIIUYWH, HAXOIUTh
(hopMysbI, CBSI3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIHYHMHY C JPYTMMH BEJIWYMHAMHU,
CTPOUTH IpaUKHU U3yUYEHHBIX 3aBUCUMOCTEH (DU3NIECKUX BEITUYHH;

XapaKTEepU30BaTh CBOWCTBA TeJ, PU3NUYECKUE SBJICHUS M MPOIIECCHI, UCTIOJIb3Ys MpaBUiIa
CJIOKE€HHUS CUJ (BJOJH OJHOW MpsMoOM), 3akoH ['yka, 3akoH [lackams, 3akoH Apxumena,
MpaBWJIO paBHOBECHs phiuara (OJI0Ka), «30JI0TOE TIPABWIO» MEXAaHWKH, 3aKOH
COXpaHEHUsI MEXaHWYECKOW HHEPTruu, MPH ITOM JaBaTh CJIOBECHYIO (OPMYITHUPOBKY
3aKOHA M 3aIllMChIBATh €r0 MATEMAaTUYECKOE BBIPAKECHHUE;

00BACHATH (PU3MUECKUE SIBICHHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTYalIM IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH MPUYUHHO-CIIEICTBEHHbBIE
CBSI3U, CTPOUTh OOBSICHEHHE M3 |—2 JIOTMYECKUX IIIaroB C OMOPOM Ha |—2 WM3Y4EHHBIX
CBOMCTBa (PU3NYECKUX SABICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTrh pacy€THhIE 3amadyd B 1—2 JCHCTBHUS, WCMOJB3YyS 3aKOHBI W  (HOPMYIIBI,
CBSI3BIBAOIIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHANM3a YCIIOBHUS 3aJ]aud 3aliChIBAaTh
KpaTKO€ YCIIOBHE, MOJCTaBJIATh (PU3MUecKue BEIWYUHBI B (DOPMYNBI M MPOBOIUTH
pacuéThl, HAXOIUTh CIPABOYHBIEC JaHHbIE, HEOOXOUMBIE JIJISl PEeLIECHUS 3aa4, OLIEHUBATh
PEATUCTUYHOCTD NOJMYYEeHHOU (DU3UUECKON BEJIMYUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIH (PU3HUYECKUX METOJIOB,
B OIMCAaHUHU MCCIEAOBAHUSA BBIJCIATH IPOBEPSEMOE MPEANOJOKEHUE (TUIOTE3Y),
pas3nuyaTth W UHTEPIPETUPOBATH IMOJYYEHHBIH pe3ylbTaT, HaXOAWTh OIIMOKUA B XOJIE
OIIBITA, JE€JIaTh BBIBOJIBI I10 €r0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHl MO0 HAOMIOACHHUIO (DU3MYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten: (GOpMyIUpOBaTh MPOBEpsieMblEe MPENAINOJIOKEHUs, COOMpaTh YCTAaHOBKY U3
MPeI0KEHHOTO 000PYA0BAHHUS, 3aMMUCHIBATH X0 OBbITA U (POPMYITHPOBATH BHIBO/IBI,
BBITIOJIHATH MPSIMbIE M3MEPEHUsSl PACCTOSHUS, BPEMEHU, MAacChl Tena, 00bEMa, CHIIbI U
TEMIEPATyphl C MCIOIH30BAHHEM aAHAIOTOBBIX U ITM(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHus MPUOOPOB € YIETOM 3aJaHHON aOCONIOTHON MOTPENTHOCTH U3MEPEHHI;
MPOBOJUTH HCCIENOBAHUE 3aBUCHMOCTH OJHOW (PU3WYECKOW BENUYHMHBI OT APYroil c
WCIIOJIb30BaHUEM MPSIMBIX U3MEPEHH (3aBHCHUMOCTH MYTH PaBHOMEPHO IBHKYIIETOCS
Teaa OT BPEMEHM JBM)KEHHS Tesa, CUJIbl TPEHUs CKOJIbKEHHS OT Beca Teja, KayecTBa
00pabOTKM TIOBEPXHOCTEH Ted W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAIH
CONIPUKOCHOBEHUSI TE€J, CHJIbI YINPYrOCTU OT YIJIUHEHUS MNPYKUHBI, BBITAJIKUBAIOIICH
CWIBI OT O00BEMa MOTPYKEHHOW 4YacTH Telda M OT IUIOTHOCTH KHUAKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH TeJa, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO Telo,
YCIOBUYM TMJIaBaHUsl TeJ, YCIOBHI paBHOBEeCHs pblyara U OJOKOB), y4acTBOBaTh B
TUTAHUPOBAHUH Y4eOHOTO MCCIEIOBAHMs, COOMPATh YCTAHOBKY U BBITIOTHSATH U3MEPEHHUS,



Cllefysl TPEUIOKEHHOMY IUIaHy, (UKCHPOBATh PE3yIbTAThl MOITYYEHHOW 3aBHCHMOCTH
(U3NYECKUX BETUYMH B BHUJIE MPEUIOKEHHBIX TAaOIHUIl U TpadHUKOB, IeIaTh BBIBOIBI IO
pe3yJibTaTaM UCCIIEOBaHMS;

e TMPOBOJUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPIOTO Tejla, CWIa TPEHUS CKOJBXKEHMs, JaBJICHHUE BO31yXa,
BBITAJIKMBAIOLIAs CHJIA, AEUCTBYIONIAs HA MOTPYKEHHOE B XKUAKOCTh TENO, KO3 HULIUEHT
[IOJIE3HOTO JIEHCTBUS MPOCTBIX MEXaHU3MOB), ClEAys MPEAJIOKEHHON MHCTPYKLUU: MPU
BBIIIOJIHEHUM U3MEPEHUM COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH
3HAQYCHUE MCKOMOM BEIUYMHEL,

e coOnromaTh TpaBHWJa TEXHUKH Oe30omacHOCTH Tpu padore ¢  J1abOpaTOPHBIM
o0opyoBaHueEM;

e YKa3blBaTh NPHUHLMIIBI JIEHCTBUS NPUOOPOB U TEXHUUECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETpP, COOOIIAIOIINUECS COCYJbl, OAPOMETpP, pblUar, MOJABHKHBIM U
HEMOABWKHBIN OJIOK, HAaKJIOHHAs IVIOCKOCTH;

e  XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3y4YEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OMOpOM HAa WX OmucaHus (B TOM 4YHUCIE: MOAIIMIHUKH, YCTPOHCTBO BOJOIPOBOJA,
TU/IPABIMYECKUNA Tpecc, MAaHOMETp, BBICOTOMEp, IOPIIHEBOM HAcoC, apeoMeTp),
WCIIOJIb3YSl 3HAHUS O CBOWCTBAX (PU3WYECKUX SIBIEHUH M HEOOXOIMMBble (U3NYECKHE
3aKOHBI M 3aKOHOMEPHOCTH;

e TMPUBOAUTH TpPUMEPbl (HAXOAUTh HWHGOPMALMIO O MpPUMEPAx) MPAKTHUECKOTO
WCIOJIb30BaHUS (PU3UYECKMX 3HAHMM B TIOBCEJHEBHOM JKM3HM M 0OecredeHus
0€30MacHOCTH TMpH OOpallleHud C MNpudopaMM U TEXHUYECKHMMH YCTpOIlCTBamH,
COXPAHEHHUS 3710POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOT0 NMOBEJIEHUS B OKpYXKatoIIeH
cpene;

e OCYILECTBJIATH OTOOp MCTOYHUKOB HH(opManuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M IMyTEM CpaBHEHUs
pa3IUYHBIX MCTOYHMKOB BBIICNIATh MH(POPMALMIO, KOTOpas SIBJIAETCS MPOTUBOPEUUBOM
WA MOKET OBITh HEJIOCTOBEPHOM;

e HCHOJB30BaTh NPHU BBHINOJHEHUHM Y4E€OHBIX 3aJaHUN HAy4dHO-INOMYJSPHYIO JHUTEPATYpPY
(GU3MYEeCKOro Colep kaHus, CIIpaBOYHble MaTepualibl, pecypchl cetu MHTepHer, BiaaeTh
npuéMaMi  KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHGOpMALMM M3 OJHOM
3HAKOBOM CHUCTEMBI B PYIyI0;

e CO37aBaTh COOCTBEHHbIE KPATKHWE NMUCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE 2—3
UCTOYHHUKOB MH(pOpMALUU (U3UYECKOTO COJAEp’KaHMs, B TOM 4YMCJe MyOJMYHO AeaTh
KpaTKhe COOOLIEHUsI O pe3ysibTaTaX MPOEKTOB WM Y4E€OHBIX HCCIEIOBaHUU, IPU 3TOM
IPaMOTHO  MCIOJIb30BaThb  M3Y4YEHHbIM MOHATHHMHBIM  ammapar Kypca  (U3HKH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALUEH;

e IIpYU BBINOJHEHUU Y4EOHBIX MPOEKTOB M MCCIEJOBAHUI pacHpeAessaTh OOs3aHHOCTH B
IpyImne B COOTBETCTBUM C IOCTABICHHBIMU 33JjauyaMH, CICIUTh 3a BHIIIOJHEHUEM ILJIaHA
NeUCTBUM, aJeKBAaTHO OILICHUBAaTh COOCTBEHHBI BKJIaJ B JEATENbHOCTb IPYIIIHI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koHiy oOyueHus B 8 kiacce mpenMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

e HCHOJIb30BATb TIOHATHA: MacCCa U PasMCpbl MOJICKYJI, TCIUIOBOC JIBWKCHHE ATOMOB U
MOJICKYJI, arperatHbi€ COCTOSHHA BCHICCTBA, KPUCTATNIMUYCCKHUE U aMOp(l)HBIe TCI1a,
HACBHIIICHHBI M HEHACHIIEHHBIN nap, BJIA)KHOCTb BO3JyXd, TCMIICPATypa, BHYTPCHHAA
OHEpTIU:, TEIJIOBOM JABUTATCIIb, BHCMCHTapHBIﬁ BHGKTpI/I‘{CCKI/Iﬁ 3apsn, SJICKTPUUCCKOC
TIO0JIC, ITPOBOJHUKHN U JUIJICKTPHUKH, MOCTOSTHHBIN BHCKTpI/I‘IeCKI/Iﬁ TOK, MarHuTHOC€ II0JIC;

® pa3inyarb SABJICHHUA (TCHHOBOC pacupeHuc " CixKaTue, TCIUlonepeaada, TCIIJIIOBOC
PaBHOBCECHC, CMa4YMBaHHC, KalmWJIUIIPpHBIC ~ SABJICHUA, HCIapCHueC, KOHACHCAaus,



IJIaBJICHUE, KpUCTaJIIIU3aLus (oTBepneBaHue), KUIIEHUE, Terionepeaya
(TemIonpoOBOHOCTh, KOHBEKLMS, W3JIy4EHHUE), DSJIEKTpHU3aLUs TeJ, B3aUMOJEHCTBUE
3apsA0B, JEUCTBUS JJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHME, B3aUMOJIEHCTBUE
MAarHuToB, JIEUCTBHE MArHUTHOTO TOJISI HA MPOBOJAHHMK C TOKOM, 3JIEKTPOMarHUTHAs
WHJYKIUSA) 10 ONHCAaHUI0 WX XapakKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBIICHUE M3YyYCHHBIX (DU3MYECKUX SIBJICHHIA B OKPYKAIOIIEM MUpE, B
TOM YHcIe (pu3nuecKue sBICHHsS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHHUE M KAIMJUIIPHBIE
SIBJIICHUS B IIPUPOJIE, KPUCTAIUIBI B IpUpoAe, usinydeHue ColiHLa, 3aMep3aHre BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHETra, JJIEKTPHUECKUE SBIICHHS B
aTMocdepe, DIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE Toye 3eMiH, apeid
MIOJIFOCOB, POJIb MAarHUTHOTO TOJIS AJIS JKU3HU Ha 3emiie, MOJSpPHOE CHUSHME, MPU 3TOM
MEPEBOJIUTh TMPAKTUYECKYIO0 337ayy B Yy4eOHYIO, BBIJENATH CYIIECTBEHHBIE CBOICTBA
(mpu3HaKyM) pU3NUECKUX SIBICHUI;

OTMCHIBAaTh M3yYEHHbIE CBOMCTBA Tel M (PU3NYECKUE SIBJICHHUSA, UCNOIb3yd (PU3HUECKUe
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSISI DJHEpPrus, KOJMYECTBO TEIUIOTHI, yJeIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJelbHas TEIJIOTa IUJIaBJICHMs, yJelIbHas TemioTa
napooOpa3oBaHusi, yJelbHas TEIUIOTa CrOpaHMsl TOIUIMBA, KOA((ULIMEHT MOJE3HOTO
JEMCTBUS TEIUIOBOM MaIllMHBI, OTHOCUTENbHAsI BJIAXKHOCTb BO3AYXa, AJIEKTPUUYECKHUI
3apsij, cuja TOKa, dJIEKTPUUECKOe HAINpsKEHHE, COMPOTUBIIEHUE MTPOBOTHUKA, YAEIbHOE
COMPOTHBIIEHUE BEUIECTBA, pabOTa U MOUIHOCTH 3JIEKTPUUYECKOTO TOKA), MPU OMHUCAHHUU
MPaBWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCIOJIb3YEeMbIX BEIUYHH, 0003HAUYCHUS U
eAVHUIBI  (PU3NYECKUX BEIMYMH, HAXOIUTh (OPMYNBI, CBA3BIBAIOIINE JaHHYIO
(u3NYeCKyl0 BENUYHMHY C JPYTMMU BEJIWYMHAMH, CTPOUTH TpapuKud H3Y4YEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOWCTBAa TeJN, (U3WYECKHE SBJICHUS M IPOLECCHl, HCHOJIb3YA
OCHOBHBIE TIOJIOXKEHHSI MOJEKYISIPHO-KHHETHYECKOW TEOpUU CTPOCHMSI BEIEeCTBa,
MPUHIIUI CYNEPHO3UIMHU ToJiei (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Oma JJid ydacTka 1enu, 3akoH /Dxoyns—JIeHiia, 3aKOH COXpaHEHUsI YHEPTUH, MPU
3TOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTHUeCKOe
BBIPAKEHUE;

00BSACHATH (PM3UYECKUE MPOIIECCH U CBOWCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYyallui
MIPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUUYMHHOCIEICTBEHHBIE CBS3H,
CTPOHUTH OOBICHEHHE U3 1—2 JIOTHUYECKUX IIIaroB C OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA
(buznuecKux ABJICHUH, (PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI!;

pemiatb pacy€THble 3amaud B 2—3 JEHCTBHUS, UCIHOJB3yd 3aKOHBI U  (hopmyIibl,
CBsI3BIBAIOIIME (PH3UYECKIE BEIMUMHBI: HA OCHOBE aHANM3a YCIOBUS 3aJaud 3alHChIBATh
KpaTKOE YCJIOBHE, BBISBJISATH HEJOCTATOK MAHHBIX Ui PEIICHUs 3a/layd, BHIOMpATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IJis €€ pellIeHUs], IPOBOIUTH PACUEThl U CPABHUBATH
MOJIy4eHHOE 3HAaYeHHEe (PU3NUYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIH (PU3HMUECKUX METOJIOB,
WCIIOJNb3ysl ONMCAaHUWE HWCCIEAOBAaHMUS, BBLACIATH MPOBEPSEMOE MNPEANONIOKEHUE,
OLIEHUBATH MMPABUIILHOCTh MOPSAJIKA MPOBEACHUS UCCIIEI0BAHMS, 1€TaTh BEIBObI;
MIPOBOJIUTH OMBITHI IO HAOMIOICHUIO (PU3MUECKUX SBICHUHN WIN (PU3MUYECKUX CBOMCTB Tel
(KanuIIsipHBIE SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS BO3/AyXa OT €ro 00b&Ma, TeMIeparyphl,
CKOPOCTH TpOIECCa OCTHIBAHMSA W HArpeBaHUs NPU HM3IYYEHHHM OT I[BETA H3JIydarolleu
(mornomaronieit) MOBEpXHOCTH, CKOPOCTh UCTIAPEHHS BOJIBI OT TEMIIEPATYPHI KUIKOCTH U
MJI0MaaM €€ TOBEPXHOCTH, BJEKTPU3ALMS Tel M B3aUMOJEUCTBHE JIIEKTPUUYECKUX
3aps/ioB, B3aMMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyalM3alllisl MarHUTHBIX MOJEH
MOCTOSTHHBIX MAarHUTOB, JIEMCTBUS MarHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHUTa, CBOICTBA AIIEKTPOJBHTATEN TMOCTOSIHHOTO TOKa): (HOPMyIHUpOBATH



MIpOBEPSIEMBbIE MPEATIOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000pyI0BaHHUS,
OTIMCBIBATH XOJI OTIBITA U (POPMYIHPOBATH BBHIBOJIBL;

BBITIOJIHATE TMPSIMBIE M3MEPEHHs] TEMIIEPAaTypbl, OTHOCHTEIBHOM BIAXXHOCTH BO3IyXa,
CHJIBI TOKa, HANpPSHKCHHUS C MCIOJIb30BAaHHEM AaHAJOTOBBIX HPUOOPOB M JIaTYUKOB
(GU3NYEeCKUX BEIWYMH, CpPAaBHUBATh pE3yJbTaThl M3MEPEHHH C Y4ETOM 3aJaHHOU
a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH HCCIEJOBAHNE 3aBHCUMOCTH OJHON (PU3MUYECKOW BENMYMHBI OT JIPYro ¢
WCIIOJIb30BAHMEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTD COTIPOTUBIICHHUS IPOBOJHHUKA OT €TO
JUTMHBI, TUIOIIAAM TIOTIEPEYHOTO CEYCHHS M YACIHHOTO CONPOTHBIICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, WIYIIErO 4Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOIHHKE,
WCCIIEIOBaHUE TIOCIIEAOBATEIFHOIO U IMAPAJUICTIBHOTO COCAMHEHUIH IPOBOJIHUKOB):
TUTAHUPOBATh HCCIEJIOBAHNE, COOMpPATh YCTAHOBKY W BBHITIOJIHATH M3MEPEHUS, CIEHYs
MPEUIOKEHHOMY TIJIaHy, (PUKCHPOBATh PE3yIbTATHI TOJYYEHHOW 3aBHCUMOCTH B BUJE
TaOIHIl U TPaQUKOB, IETaTh BBIBOKI 110 PE3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (PH3MUECKUX BeNUYMH (yAETbHAs TEII0EMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHHKA, PadOTa W MOIIHOCTH AJIEKTPHUECKOTO TOKA):
TUTAHUPOBaTh  M3MEpEHHs, coOMpaTh OSKCIEPUMEHTAIbHYIO  YCTAaHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKITUH, U BBIYUCIISTH 3HAYCHNE BEIINIHHBI,

coOnroAaTh TMpaBWia TEXHUKH Oe30mMacHOCTM npu  pabotre ¢ 1abopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHIIAIIBI IEHCTBUS N3YYEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOICTB
C OIMOpOi Ha WX ONHCAaHUS (B TOM YHCIE: CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMET),
nmapoBasi TypOWHa, amIepMmerp, BOJBTMETP, CYETYHK DIIEKTPUYECKOW ODHEPTHH,
ANIEKTPOOCBETUTEIIbHBIE TPUOOPBI, HarpeBaTebHBIC AIEKTPONPHOOPHI  (TIPUMEPHI),
ANIEKTPUYECKHE TMPEJOXPAHUTENH, 3JICKTPOMArHuT, OHIJIEKTPOJBUraTellb IOCTOSHHOTO
TOKa), HWCTOJB3Yysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SBJICHHH U HEOOXOIUMBbIC
(uznueckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA M H3MEpPUTENbHbIE MNPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHUAKOCTHBIA TEPMOMETP, TEPMOC, MCHUXPOMETD,
TUTPOMETp, JABHUraTellb BHYTPEHHErO CropaHus, JJIEKTPOCKOI, PEOCTaT), COCTaBJIAThH
CXEMbI JJIEKTPUYECKUX LEMed C MOCIeOBATEeIbHBIM U MapajUleNIbHbIM COEIUHEHHEM
AJIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUYECKUX LEMel;
NPUBOJUTh MpUMEpPbl  (HAXOAWTh HMHPOPMAIMIO O MpUMepax) MPAKTUYECKOTO
WCIOJIb30BaHUs (PU3UUECKHX 3HAHWM B TIOBCEJHEBHOM JKM3HHM JJs 00OecredeHUs
0€30MacHOCTH TMpH OOpallleHUud C [pudopaMH U TEXHUYECKHMMH YCTpOIlCTBamH,
COXPaHEHHUS 30POBbs M COONIOICHUSI HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpYKaroIen
cpene;

OCYILIECTBIIATh MOUCK HH(popManuu (uznueckoro cojepxanus B MIHTepHeTe, HA OCHOBE
UMEIOIUXCA 3HAaHUM M MyTEM CpaBHEHHUS [JOTMOJIHUTEIbHBIX HCTOYHHKOB BBIJIENSThH
nH(OpPMALIHIO, KOTOpas SBJSETCS MPOTUBOPEUYHUBOI HIIM MOXKET ObITh HEIOCTOBEPHOM;
WCIIOJIb30BAaTh MPU BBINOJHEHUU YYEOHBIX 3a/laHUi HAYYHO-TIOMYJSIPHYIO JIUTEPATYpPY
($U3NYECKOro CoJep KaHus, CIIPaBOYHbIE MaTepualibl, pecypchl cetu MHTepHer, BiaaeTh
npuéMaMi KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHGOpMALMU M3 OJHOM
3HAKOBOW CHUCTEMBI B JPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M KpaTKUe YCTHBIE COOOIIeHHs, 0000masn
MHGOpPMAILIMI0O U3 HECKOJIBKMX HCTOYHUKOB (PU3MUECKOTO COAEP)KaHUS, B TOM YHCIE
NyOJIMYHO  MPEACTaBIATh  pe3yibTaThl  NMPOEKTHOW WM  HCCIIEA0BATENIbCKOM
JEeATeNbHOCTH, TPH 3TOM TPaMOTHO HCIOJb30BAaTh M3YYEHHBIH MOHATHHMHBIN ammapar
Kypca (pHU3UKH, COIPOBOXK/IATh BHICTYINICHHE MTPE3CHTAIUECH;

IOpU BBHINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX IPOLIECCOB
pacripeniesiaite 00S3aHHOCTH B TpYINE B COOTBETCTBUHM C TOCTABJICHHBIMH 3a/laduaMH,
CIIEIUTh 32 BBIMOJHEHUEM IIJJaHAa JACUCTBUI M KOPPEKTHpPOBATh €ro, aJaeKBaTHO



OLICHUBATh  COOCTBEHHBIH  BKJIaJ B  JIEATENBHOCTh  TPYIIBI,  BBICTPAMBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K koHiy oOyueHust B 9 kiacce mpenMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUH:

e UCNOJb30BaTh IMOHATHS: CHUCTEMa OTCYETa, MaTepualibHas TOYKa, TPAEKTOpPHUs,
OTHOCHTEIIbHOCTh MEXaHHUYECKOTO IBIDKEHUs, Aedopmarus (yrmpyras, IUIacTHYECKast),
TpPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LIEHTP TAKECTH,
a0COIOTHO TBEPJOE TEJIO, IEHTP TSHKECTH TBEPAOIO Teja, PAaBHOBECUE, MEXAaHUUECKUE
KoJIe0aHHS U BOJIHBL, 3BYK, MHPPA3BYK U yIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, ITKaIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS
U ToTJIoLIeHusl, ainbda, OeTa- U raMMa-u3Ty4yeHus], U30TOIbI, SJepHasi JHEPreTHKA;

e pasznuyarh SBJIEHHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHHOE JBUKEHHUE, CBOOOJHOE MaJE€HUE Tell, paBHOMEPHOE
NBUKEHHE TI0 OKPY)KHOCTH, B3aUMOJEHCTBHE TeJl, pEaKTUBHOE JBH)KEHUE,
KojeOaTeNnbHOE JIBWKEHHE (3aTyXarolllue M BBIHY)KJEHHBIE KoJIeOaHMs), pPE30HAaHC,
BOJIHOBOE JIBIKEHHE, OTPaKEHUE 3BYKa, MIPSIMOJIMHEITHOE paclpoCTpaHEHHE, OTPaKEHUE
U MPEJIOMJIEHUE CBETA, MIOJJHOE BHYTPEHHEE OTpakeHUE CBETA, pa3iiokKeHne 0enoro cBera
B CIEKTP U CJOXXEHUE CHEKTPAJbHBIX I[BETOB, JUCIEPCHUS CBETA, €CTECTBEHHAas
PaavoaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWUYATOrO CHEKTpa M3JIyuyeHHs) M0 OMHCAHUIO UX
XapaKTEepPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOUIUX IaHHOE (PU3HUECKOE
SIBJICHUE;

e pacmo3HaBaTh MPOSIBICHHWE M3YYEHHBIX (DPU3MUECKUX SIBICHUU B OKpYXaroliem Mupe (B
TOM 4yuciie (U3UYeCKue SBICHUS B MPUPOJE: NPUIMBHI M OTIMBBI, JBM)KCHHE ILIAHET
ConHEYHOU CUCTEMBI, PEAKTUBHOE JIB)KEHHME KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MIIETPSICEHHE, CEMCMUYECKHE BOJIHBI, I[yHAMHM, 0JXO, LBETa Tell,
ONTUYECKUE  SIBJICHHUS B  IpHUpoje, Ouojoruyeckoe  JEHCTBHE  BHUJIUMOTO,
yABTPA(QHUOJIETOBOIO M PEHTTEHOBCKOTO W3IMyYeHHH, €CTECTBEHHBIH paJlOaKTHUBHBIM
($hoH, KOCMHUYECKHE JIy4Hd, paJHOaKTUBHOE U3JIyUYe€HHE MPUPOTHBIX MUHEPAJIOB, JIeHCTBHE
PaIMOAKTUBHBIX M3JTYyYeHHH Ha OpraHu3M uejoBeKa), NpU D3TOM IEePEBOJUTH
MPAKTUYECKYI0 3ajauy B Y4eOHYIO, BBIACNATH CYHIECTBEHHBbIE CBOMCTBa (IIPU3HAKK)
(bu3nyuecKuX SABJICHUN;

e OMNUCHIBaTh M3YYEHHBbIE CBOWCTBA Tell M (PU3MUECKHE SBICHUS, UCIOJIB3Ys (U3NYECKUE
BEJIMYMHBI (CpeAHsIsI U MTHOBEHHasi CKOPOCTb Tejla MPU HEPABHOMEPHOM JABH)KCHHUU,
YCKOPEHHE, IEPEMEILIEHUE, ITyTh, YIIIOBask CKOPOCTh, CUJIa TPEHUS, CUJIAa YIIPYTOCTH, CUJIa
TSKECTH, YCKOPEHHE CBOOOTHOTO TaJIeHUs, BEC Tela, UMITYJIbC Teja, UMITYJIbC CHIIBI,
MeXaHU4yecKas pabdoTa M MOIIHOCTb, MOTEHIMAbHAS SHEPrus Tejia, MOAHITOrO HaJ
MOBEPXHOCTBIO 3€MJIM, NOTEHIMAJbHAs SHEPIHs CXKATOM MPYXKUHBI, KUHETHYECKas
SHEprus, MOoJHas MEXaHWUYeCKas SHEprusi, Mepruo U 4acToTa KojeOaHU, UTMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTeib MPEIOMIICHHS Cpebl),
IpU ONMUCAHUM HPABUIBHO TPAKTOBATh (PU3MUYECKHH CMBICI HCHOJIb3YeMbIX BEIMYHH,
0003HaueHHUsI U €AUHULBI (U3NYECKUX BEIMYUH, HAXOJIUTh (HOPMYIbI, CBSA3BIBAIOIINE
JAHHYIO (PU3MYECKYIO BEMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TPapUKH U3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

e  XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MUYECKHE SIBICHHUS M INPOLECCHI, MCIOJb3Ys 3aKOH
COXPAHEHHUsl DHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLMI CYNEPHO3ULUN CHUJI,
MPUHIMUI OTHOCUTENbHOCTH ["anuiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsS UMITYJbCa,
3aKOHBI OTPA)KEHUS U NIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOIO U MacCOBOTO
qucen NMpHU AACPHBIX PEaKIMsX, MPH 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMMChIBAaTh €70 MATEMATUYECKOE BBIPAYKEHUE;



OOBSICHATH (PU3NUECKUE TTPOLIECCH U CBOMCTBA TEJI, B TOM YUCIIC U B KOHTEKCTE CUTYallui
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATh NPUUYNHHO-CIEACTBEHHBIC CBS3H,
CTPOHTH OOBSCHEHHE U3 2—3 JIOTHYECKHUX IIaroB ¢ OMOPOH Ha 2—3 M3y4EeHHBIX CBOICTBA
(bu3nvecKuX ABICHUN, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a/1auu (OMHUPAOIINECS HAa CUCTEMY U3 2—3 ypaBHEHHI), UCHOJIb3YS
3aKOHBI U ()OPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJaud 3alHChIBaTh KPAaTKO€ YCIOBHE, BBIABISATH HEAOCTAIONIUME WA H30BITOUYHBIC
JaHHBIC, BBIOMPATh 3aKOHBI U (HOPMYNBI, HEOOXOMUMBIC ISl PEUICHHS, IPOBOIUTH
pacu€Thl ¥ OI[CHUBAThH PEATMCTHYHOCTH IOJYYeHHOTO 3HaUYeHUs (PU3HMUECKON BEIINYHHBI,

pacro3HaBaTh MpoOIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIN (PU3MUECKUX METOJIOB,
UCTIOJNb3Yysl ONWCAaHWE WCCIENOBAHMSA, BBIACTATH MPOBEPSEMOE TPEAIIONIOKEHHE,
OIICHUBATh TPABWIBHOCTh TOPSAKA TIPOBEJICHHUS WCCICIOBAHUSA, [ENIaTh BBIBOJIBI,
WHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOICHHUIA 1 OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GU3NYECKHUX SBICHUN WM (U3NIECKAX CBOMCTB Te
(m3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHS HHEPIHH, 3aBHCHUMOCTH
neproia KoJiebaHui MPYKMHHOTO MAasATHUKA OT MAcChl Tpy3a M JKECTKOCTH TPYKHHBI U
HE3aBUCHUMOCTh OT aMIUTHTYJbl MaJIbIX KOJIeOaHWH, MPSIMOJIMHEHHOE pacIpoCTpaHeHHE
CBETa, pa3ioKeHHEe OEIoro CBeTa B CIIEKTP, U3yUCHHE CBOHCTB M300PaKEHUS B TUIOCKOM
3epKajie W CBOWCTB H300paKEHHS TpeaMeTra B coOuparomieid JuH3e, HaOII0eHue
CIUTOITHBIX U JIMHEHYATHIX CIIEKTPOB M3IYYEHUS): CAMOCTOSTEIEHO COOMPATh YCTAaHOBKY
n3 n30bITOUHOTO Habopa OO0OpYHOBaHWS, OMUCHIBATH XOJI OIBITA W €r0 Pe3yIbTaThI,
(hopmMyTHUpOBaThH BBIBOJIBI;

MPOBOJIUTH TPH HEOOXOJWMOCTH CEPHIO TPSMBIX HW3MEPEHUH, OTpeneNsisi cpenHee
3Ha4YCHHE W3MepsieMoil BenmuuuHbl ((POKyCHOE pacCTOsSHHE COOMpAIOIIe JIMH3BI),
000CHOBBIBATH BHIOOp crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTEN (M3MYECKUX BEIMYUH C HCIHOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIYTH OT BPEMEHHU MPHU PAaBHOYCKOPEHHOM ABMKEHUU
0e3 HayaJlbHOM CKOPOCTH, MepHuoja KojeOaHUN MaTeMaTHYeCKOTo MAasTHHUKA OT JJIUHBI
HUTH, 3aBUCHUMOCTH yrja OTPa)K€HHUsl CBETa OT yIJia MaJCHUS U yrja MPEeJIOMJICHUS OT
yria mnajeHus): IJIaHUPOBaTh HCCIEIOBaHHE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
(ukcupoBaTh pe3yabTaThl IMOJTYYEHHON 3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BHUJE
TabIuI ¥ rpauKoB, J1e1aTh BHIBOJBI 110 PE3Yy/IbTaTaM HCCIIEIOBAHMUS;

MPOBOJUTh KOCBEHHBIE U3MEpeHMs] (PU3MUECKUX BEIUMYUH (CpedHsisi CKOpPOCTh H
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM JIBUXKEHHH, YCKOPEHHE CBOOOJTHOIO MaJeHUs,
KECTKOCTh MPYXKHUHBI, KOIPPHUIMEHT TPEHHsI CKOJIbKEHHUs, MeXaHudeckas pabora u
MOIIIHOCTh, YaCTOTa M MEPHUO KOJIeOaHU MaTEMaTUYECKOTO U MPYKUHHOTO MasTHUKOB,
OTTUYECKAs CUjia COOMPAIOIIEH JTUH3BI, PAJAUOAKTUBHBIN (OH): MIAHUPOBATH U3MEPEHHUS,
coOuparh OJKCIEPUMEHTAIBHYI0 YCTAaHOBKY U  BBINIOJIHATH H3MEpPEHUs, Cleays
MPEIIOKEHHOW HWHCTPYKIUHU, BBIYUCIATH 3HAYEHHE BEIUYMHbI U aHAIU3HPOBATH
MOJIy4Y€HHBIE PE3YIbTAThl C YYETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIl;

coOnrofaTh TMpaBWia TEXHUKHM 0e30mMacHOCTH Tpu  paboTre ¢ J1abopaTOPHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (DM3MUECKUX MOJIENeH: MaTepranbHas TOUKa,
abCOMIOTHO TBEPJIOE TEJIO, TOUSUHBIN UCTOUHUK CBETA, JIyd, TOHKAs JIMH3a, TUIaHeTapHas
MOJENb aTOMa, HYKJIOHHAs MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPHUHIIUIIBI IEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB
C OTOPOH Ha UX ONMHUCAHUA (B TOM YHUCIE: CIIUIOMETP, JATYUKU TOJI0KEHUS, PACCTOSIHUS
U YCKOPEHUs, pakeTa, 3X0JOT, 0UKH, MEPUCKOT, (oToanmapar, ONTHIECKUE CBETOBOJIBI,
CIIEKTPOCKON, JO03UMETp, KaMmepa BuibcoHa), HCHIONB3ysl 3HAaHUS O CBOWCTBaX
(bu3nYecKux ABICHUH U HEOOXOJUMbIE (PU3UUECKUE 3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMBbl U CXEMATHUYHBIE PHCYHKH H3yYCHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTENbHBIX NPUOOPOB W TEXHOJOTMUECKUX IPOLECCOB MpPU pPEUIeHUH y4eOHO-



MIPaKTUYECKUX 3a/ay, ONTUYECKHE CXEMBbI JUIsl MOCTPOEHMSI M300paKEHUH B IIJIOCKOM
3epKajie u cobuparolei JInH3e;

OPUBOAMTH TpHUMEpbl (HaXoAWTh HHGOPMAIMIO O MPHUMEPax) MPAKTHUYECKOTO
UCIOJb30BaHUsl (U3NYECKUX 3HAHWKW B TOBCEIHEBHON JKM3HM s oOOecredyeHus
0e30macHOCTH Tpu oOpameHnn C npudopaMH M TEXHHUYECKUMH YCTPOHCTBAMH,
COXPAHEHHUS 370POBbs U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOTO MOBEJCHUS B OKpYKaroIen
cpene;

OCYIIECTBIISITh TOUCK HWHPOpPMAaUWU (PHU3UUECKOTO cojaepkaHus B VIHTepHeTe,
CaMOCTOSITENIbHO  (POPMYJIHpYs TOUCKOBBIM 3ampoc, HAXOIUTh IIyTH ONPEACICHHUS
JIOCTOBEPHOCTH IOJYYEHHONM MH(QOpMAIMM HAa OCHOBE HMEIOLIUXCA 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOUHUKOB;

WCII0JIb30BAaTh MPU BBINOJHEHWU Y4EOHBIX 3a/laHUi HAY4YHO-TIOMYJISIPHYIO JIMTEPATYPY
(u3MYECKOTO COJIepKaHusl, CIIPaBOYHbIE MaTepUalibl, pecypchl ceTh VIHTepHeT, BIajeTh
npuéMamMi KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHusi HMHOpPMALUK W3 OJHOMU
3HAKOBOM CHUCTEMBI B IPYT'YIO;

co3/aBaTh COOCTBEHHBIE MIUCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(QOPMAIIUK U3
HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO  COJAEpKAaHMs, MYyOIWYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHOM WM MCCIENOBATENBCKON NEATEIBbHOCTH, MPHU 3TOM TPaMOTHO
WCIOJIb30BAaTh M3y4YCHHBIH TOHATUHHBIA ammapar u3ydyaeMoro pasfena (QU3UKU U
COMPOBOXKJATh BBICTYIJICHHE TMpe3eHTaluell ¢ y4e€ToM OCOOEHHOCTEH ayIuTOpuu
CBEpPCTHHUKOB.

TeMmaTnyeckoe MmIaHupOBaHUE

7 xnacc
KoinyecTBo yacon ‘ DJIEeKTPOHHbIE
HaumeHoBanme
N a3/1eJIOB U TeM (L ppoBEIe)
/i PHIIOF mu e Beero Kontpoasubie|[IpakTuyeckue 06pazoBaTeabHbIe
porp padoThI padoThI pecypeb

Pa3znen 1. ®usnka u €€ poJsib B MO3HAHUM OKPY:KAIOIIEr0o MUPa ‘
11 ®du3uKa - HayKa O 2 bubnuorexa [JOK

"~ |\mpupoe https://m.edsoo.ru/7f416194
12 duznveckue 2 bu6mmoreka [IOK

" ||IBenmmn4mHBI https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAaY4HBIN 2 bubnuorexa [IOK

" |MeToa mo3HaHUA https://m.edso0.ru/7f416194
‘I/ITOFO 0 pasaeny HG H ‘

‘Paaz[e.n 2. [lepBoHayaJibHbIE CBEIEHNSI 0 CTPOEHNH BellecTBA

2.1 |[Ctpoenue Bemecra ||1 Brbmiorexa LIOK

' p m https://m.edso0.ru/7f416194
22 [mmmmoneiemne |2 BuGorexa LIOK

' . https://m.edso0.ru/7f416194

YaCTHI] BELIECTBA

23 ArperarHble 2 bubnuorexa [IOK

"7 llcocTosiHUA BeliecTBa https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pa3aeny H5 H ‘

‘Pa:;z[e.n 3. JIBH:KeHHME M B3aUMO/ielicTBHE TeJl

‘3.1 HMeX&HI/IHeCKOC H3

|

HBI/I6J'II/IOTCI(8. 1HOK
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’ KoaudecTBo 4acoB ‘ DJIeKTPOHHBbIE
HaumenoBanue
Ne a37eJI0B U TeEM (wnpposrie)
wal P Hllor — Beero KourpoJububie|IIpakTuyeckne 06pa3oBaTeNbHbIE
porp padoThsI padoThbI pecypeb
| ||mBwxenue | | | Inttps://m.eds00.ru/7f416194|
32 Wuepuus, macca, 4 1 bu6mmoreka [{OK
" |mI0THOCTH https://m.edsoo0.ru/7f416194
bu6mmoreka [{OK
3.3 | Cuna. Bunr cun 14 1 2 https://m.edsoo0.ru/7f416194
‘I/ITOFO o pasjaeny HZl H ‘

‘Pa3)1e.11 4. laBieHue TBEPABIX TeJl, :KUAKOCTel U ra3oB

[asnenue. [lepenaua
4.1 |[raBieHus 3 bubmmoreka [{OK
" |ItBEpaBIMHE TeaMHu, https://m.edsoo0.ru/7f416194
YKUJKOCTSIMH M Fa3aMH
bu6moreka [IOK
4.2 | Jlasnenme xuaxoctn |5 https://m.edsoo0.ru/7f416194
43 AtMochepHoe 6 bubnuorexa [JOK
" ||maBenue https://m.edsoo.ru/7f416194
JleicTBUE KUAKOCTH
4.4 [ T333 HA 7 2 3 bu6moreka [IOK
" |morpy:kéHHOE B HUX https://m.edsoo.ru/7f416194
TEJI0
‘I/ITOFO o pazjaeny H21 H ‘
‘Pa?.z[e.ﬂ S. PaGoTa 1 MOIIHOCTDL. JHEPIrUs ‘
bu6mmoreka [IOK
5.1 [Pabora u mommocTs |3 ! https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.2 | [IpOCTbIE MEXAHH3MEL |3 ! https://m.edsoo0.ru/7f416194
53 Mexanndeckas 4 1 1 bu6mmoreka [IOK
" |lpueprus https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pasaeny H12 || ‘
‘PesepBHoe BpeMs H3 H || H ‘
OBUIEE KOJIMYECTBO
YACOB I10 68 4 12
I[TPOI'PAMME
8 Kiacc
KoauvecTBo yacos | DJIeKTPOHHBbIE
HaumenoBanue
N a3/1eJI0OB U TeM (upposEIe)
/i pﬂll Beero Kontpoasnbie|[IpakTuyeckue 06pazoBaTebHbIE
porpamMmel padoThI padoThI pecypeb
Paznea 1. TensioBble siBJIeHUSI ‘
11 CrtpoeHnue u cBOICTBa 7 bubnmoreka [JOK
" |[BemecTBa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 |[TemmoBsie mporeccsl |21 1 5 https://m.edS(])_}).ru/7f4181ce
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https://m.edsoo.ru/7f4181ce

‘ KoanuecTBo yacon ‘ DJIeKTPOHHBbIE
HaumeHnoBanue
N a3/1eJI0B U TeM (upposzre)
w/n pnllor B Beero Konrtpoubnbie| IIpakTnyeckue 06pa3oBaTeNbHbIE
porp padoTsbI padoThI pecypeb
‘I/ITOFO 0 pa3aeny H28 H ‘
‘Pa3)1e.11 2. DJIeKTpHYeCKHe U MATHUTHDIE SBJICHHSI ‘
DNEeKTPUUYECKUE
2 1 |[PapAabL. 3apspKeHHbBIC 7 1 bubnuorexa [JOK
" |lrena u ux https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHUE
29 [TocTostHHBII 20 9 7 bubnuotexa [JOK
" |[pIeKTpUUeCKUii TOK https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2.3 |MarnuTibie spacim |6 . 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuotexa [JOK
" |MBEAYKIHS https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pa3aey HB? H ‘
‘PezepBHoe BpeMs HB H || H ‘
OBIIEE KOJIMYECTBO
UYACOB I10 68 4 14.5
I[TPOI'PAMME
9 xnacc
KoinyecTBo yacon ‘ DJIEeKTPOHHbIE
HaumeHoBaHue
N a3/1eJI0B U TeM (uppoBIe)
/i PHIIOF mu e Beero KonTpoasubie| [IpakTuueckue 06pa3oBaTeNbHbIE
porp padoTbI padoThbI pecypesI
Paznen 1. Mexanu4ueckue siBJICHUSA ‘
MexaHnunueckoe
11 NBIDKEHUE U 10 1 bu6moreka [IOK
"~ |lcmocoObI ero https://m.edsoo.ru/7f41a4a6
OTIMCAHUS
. bubmuoreka [JOK
1.2 |Bsaumoneiictaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 |3axonst coxpanenus |10 3 https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pasaeny H4O || ‘

‘Pasz[e.n 2. Mexann4ecKHe KOJIe0aHNS H BOJTHBI

21 MexaHu4yeckue 7 3 bu6mmoreka [JOK

" |[xosiebaHus https://m.edsoo.ru/7f41a4a6
29 MexaHu4yeckue 8 1 3 bu6mmoreka [JOK

" ||BomHBL 3BYK https://m.edsoo.ru/7f41a4a6
‘I/ITOFO IO pa3aeiny H15 H ‘

‘Pa:me.n 3. DJIeKTPOMATHUTHOE I0JI¢ ¥ JIeKTPOMAarHUTHbIE BOJHBI

QHCKTpOMaTHI/ITHOC
II0JIE 1
QJICKTPOMArHUTHBIC

3.1

6

2

bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6
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‘ Koan4yecTBO 4acoB ‘ DJIeKTPOHHBbIE
HaumeHnoBanue
N a3/1eJI0B U TeM (1 pposbic)
wal Pa3a Beero KonrpoJububie| IIpakTHyeckue 06pa3oBaTeNbHbIE
NporpaMmel padoThI padoThI pecypeb
| |momue: L | | |
‘I/ITOFO 10 paszeny HG H ‘
‘Pa3)1e.11 4. CBeToBbI€ SIBJICHHS ‘
4.1 32§§H(I))ICT AQHCHMS 6 2 bubmmorexa HOK
= |pactipoctp https://m.edsoo.ru/7f41a4a6
cBeTa
4.2 fpéif;qecxne 6 3 bubmmorexa HOK
' https://m.edsoo.ru/7f41a4a6
puOOPHI
43 Paznoxenune 6emoro 3 9 bu6moreka [IOK
" |lcBeTa B ciekTp https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazjaeny H15 H ‘

‘Pa:me.ﬂ 5. KBaHTOBBIC AIBJICHUSA

51 Hcnyckanme n A . Bu6miorexa [IOK
- [rorsommerue caeta https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHune aTOMHOTO 6 1 bubnuorexa [JOK
" |lsmpa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 |#lnepure peaxummn |7 1 1 https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pasjeny Hl? H ‘

‘Pa:men 6. IloBTOPUTEIHLHO-0000 AU MOTYJIb

[ToBTOpEeHuE 1
00001IeHNe
coJiep’KaHus Kypca
¢busuku 3a 7-9 kmacc

6.1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 0 paszeny

OBILIEE
KOJIMYECTBO YACOB
[10 TIPOTPAMME

102
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