Yr1BepxaeHa
B coctase OOII OO0
npuka3 Ne86 ot 31.08.2023 .

PabGouast nporpaMmma y4eOHOro npeamera
«®u3uka. ba3oBblii ypoBeHb» 7-9 kiacc

1. COAEP’ KAHUE OBYYEHUS
7 KJIIACC
Paznea 1. ®u3uka u e€ pojib B NO3HAHUU OKPYKAKOILEro MUpa.

®usnka — Hayka O npupoje. SBiaeHus npupoasl. OU3NYECKUE SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@®uznyeckue BenMuuHBL. M3Mepenue ¢usnyeckux BenuyuH. Dusmyeckue NTpUOOPHI.
[TorpemHoCTh M3MEpeHNA. MeXayHapOIHAs CUCTEMA €IMHMII.

Kak ¢usmka u apyrue ecrecTBeHHblE HayKd H3ydaloT Ipupony. EcrecTBeHHOHAy4 HBIN
METO/I TO3HAHUS: HAOIIOJeHHe, IOCTAHOBKAa HAay4yHOTO BOMPOCA, BBIABI)KEHHE THIIOTES,
SKCIEPUMEHT [0 TpPOBEpKEe TuUNoTe3, o0O0bsAcHeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(bMBUYECKUX SIBICHUH C TIOMOIIHIO MOJIEIICH.

Hemoncmpayuu.
1. MexaHuyeckue, TEIJIOBbIE, DJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.
2. Owusndeckue NpuOOPH W TPOLEIypa NPSIMBIX W3MEPEHUN aHAJIOTOBBIM M IH(PPOBHIM

pudopoMm.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenue LEHbI IEICHUS IIKAIbl H3MEPUTEIHLHOTO MpUOopa.

2. H3mepeHwne pacCTOSHUM.

3. H3mepenue 06bEMa )KUIKOCTH U TBEPAOTO Tela.

4. Onmnpenenenue pa3MepoB MaNbIX TEI.

5. M3mepenue temmeparypbl 0pH TOMOIIM KHUJIKOCTHOTO TEepMOMETpa U JaTyuKa
TEMIEPATYPHI.

6. IlpoBenenuwe wuccieqoBaHHUs IO MPOBEPKE THUIOTE3bl: JalbHOCTh TMOJETA MIAPUKA,

MYIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIIe, YeM OOJIbIIIE BHICOTA MTyCKa.
Pasznen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbl H MOJICKYJIBI, HX PAa3MCEPHI. OHHTBI, JO0Ka3bIBArOIINEC
AUCKPCTHOC CTPOCHUC BCIICCTBA.

JIBxenue uvactuil BeuiecTBa. CBsS3b CKOPOCTH JBHIKEHHMSI YacTHI[ C TEMIIEPATYpPOHU.
BbpoynoBckoe naBwkenue, muddysus. BzanMoneilicTBue dYacTull BeIIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

Ar peraTubi€ COCTOSIHUA  BCHICCTBA: CTPOCHUC Ta30B, KHUIKO cTeil u TBépI[BIX
(KpI/ICTaJ'IJ'II/ILICCKI/IX) Tea1. BzaumocBsa3b MCKOAY CBOMCTBaMH BEIIIECTB B Pa3HBIX arperaTHbIX



COCTOSAHUAX W HUX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobenHocTH arperaTHbIx COCTOSIHUM
BOJEI.

emoncmpayuu.

=

Habmoienne O6poyHOBCKOTO JIBHKEHUSI.

Hab6monenue muddysumn.

3. Ha6JHOI[eHI/Ie ﬂBJ’IeHHﬁ, O6T)$ICH$IIOIIII/IXC$I MNPUTSIKCHUEM HJIM OTTAJIKMBAHUCM YaCTHUI]
BCIIICCTBA.

N

Jlabopamopubvie padbomot u onvimel.

1. Omenka quamerpa aToMa METOJIOM PSJIOB (C UCTOJIb30BaHUEM (oTorpaduii).
2. OTmBITHI MO HAOIOIECHUIO TEIUIOBOTO PACIITUPEHUS Ta30B.
3. OmbITHI M0 OOHAPYKEHUIO ACUCTBHSI CHII MOJICKYJISPHOTO MTPUTSKCHUS.

Paznen 3. /IBuikenune u B3anumMojeiicTBue TeJl.

Mexanndeckoe paBuxkeHue. PaBHOMepHOe M HepaBHOMepHOe aBukeHHe. CKOpOCTb.
Cpennsisi CKOpOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér ImyTn 1 BpeMeHU IBUKEHMUS.

SBnenne wHepuuH. 3aKOH HMHEPHUU. B3anmmonaeilcTBHE Ten KaKk MPUYMHA H3MEHEHUS
CKOpPOCTH JBWKEHHMs Tel. Macca kak Mepa uHepTHOcTH Tena. [lmoTHocTth BemectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak XapakTepucTHMKa B3aumojeucTBust Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenue cuitbl ¢ MOMOIIBIO TUHAMOMETpa. SIBlieHUE TATOTEHH U cuila TsbkecTu. Cuiia TshKecTu
Ha apyrux mianetax. Bec tena. HeBecomocts. CrioxeHue CHil, HAaIIPaBJICHHBIX MO OJHOM MPSIMOiA.
PaBHonelicTByromas cui. Cuna tpeHus. TpeHue CKobKeHUs U TpeHUe nokosi. TpeHue B mpupoe
U TEXHUKE.

Jemoncmpayuu.

HaGnronenne MexaHHYECKOTO NBYDKEHUS Tea.

H3mepeHue CKkopocTy MPSMOJTMHEHHOTO IBH)KCHHS.
HaGnronenue siBIICHUS HHEPIIMH.

Hab6nronenne n3sMeHeHus: CKOPOCTH MPH B3aUMOICHCTBUH TEJL.
CpaBHEHHME MacC TI0 B3aUMOJICHCTBHUIO TEJl.

CrnoxxeHue CuII, HallpaBJICHHBIX 110 OJTHOM TIPSIMO.

o E

Jlabopamopnuie pabomel u onvimel.

1. Omnpenenenue CKOPOCTH PAaBHOMEPHOTO JABIKEHMs (IIapUKa B JKUAKOCTH, MOJENN
AJIEKTPUYECKOTO aBTOMOOUJIS U TaK JlaJiee).

2. OmpeneneHue CpeJHEd CKOPOCTU CKOJBbKEHHMsI Opycka WM IIapuKa MO HaKJIOHHOM

IIJIOCKOCTH.

Omnpenenenne MIOTHOCTH TBEPIOTO TeENA.

4. OmpIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTSHKEHUs (JIepopMalnu) HPYKUHBI OT
MIPHJIOKEHHOMN CHJIBL.

5. OnbITh, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEM.

w



Paznes 4. laBnenne TBEPABIX TeJl, AKUAKOCTEH H ra3oB.

Hasnenne. CiocoObl yMEHbBIICHHUS U YBeTUUEHUS AaBieHus. [lapnenue ra3za. 3aBUCUMOCTb
JaBlieHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qapneHust TBEPABIMU TEIAMH, KUIKOCTIMHU U
razamu. 3axkon Ilackamg. IlHeBMaruueckre MaIllMHBI. 3aBHCHUMOCTL OABIIEHUS >XUIKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmarommecss cocynsl.  ['mapaBiudeckue
MCXaHU3MBI.

Atmocdepa 3emun m atMocdepHOoe naBieHHE. [IpUYHMHBI CYyIIECTBOBaHHS BO3AYIIHOU
obosoukn 3emumn. OnbiT Toppuuerumm. M3mepenme atmocdepHOro naBicHHS. 3aBHCHMOCTH
aTMOC(EepHOTO JaBJCHUS OT BBICOTHI HaJa YypoBHeM Mops. IIpuboper ans u3MepeHus
aTMOC(hepHOTO TaBJICHHUS.

JleiicTBHE )XHIKOCTU | Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITasikuBaromas (apxume08a)
cwia. 3akoH Apxumena. [1naBanue ten. Bo3nyxomnnaBanue.

emoncmpayuu.

3aBUCHMOCTD JABJICHUS Ta3a OT TEMIIEPATYypPHI.

[Tepenada naBneHUs KUIKOCTHIO M Ta30M.

Coo0mmaronmecs: CoCy/bl.

I'mppaBnnuecknii npecc.

[IposiBnenne neiicTBrst aTMOC(HEPHOTO JaBICHUS.

3aBUCHMOCTD BBITAIKHBAIOUIECH CHIIBI OT 00bEMa MOrpyKEHHOM YacTu Teja U MIOTHOCTU
KUJKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJTbI BECY BHITCCHEHHOM KUIKOCTH.

8. VYcnoBue miuaBaHus Tel: IIaBaHUE WM NOTPYKEHHE TE B 3aBUCUMOCTH OT COOTHOILICHHUS
IJIOTHOCTEN TeJa U )KUJIKOCTH.

ogkrwnE

~

Jlabopamopnuwie pabomel u onvimel.

1. HccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJIE OT 00BbEMa MOTPYKEHHOW B JKUIKOCTH
YacTH TeJIa.

2. Ormpenenenre BHITAIKUBAIOIICH CUIIBI, ICHCTBYIONIECH Ha TEJIO, TOTPYKEHHOE B KUIKOCTb.

3. ITlpoBepka HE3aBUCUMOCTH BBITAJKMBAIONIEH CHJIBI, ICHCTBYIOIICH HA TEJIO B KHJIKOCTH,
OT MAacchl Teja.

4. OnbIThl, TEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh BBITAIKUBAIOIIECH CUJIbI, ACWCTBYIOIIEH Ha
TEJNO B JKUJIKOCTH, OT 00bEMa MOTPYXKEHHOW B JKUIKOCTh YACTH TeJa U OT IUIOTHOCTH
JKUIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKM U ONpeaeleHue eé
Ipy30M0IBEMHOCTH.

Pazgen S. PaGoTa m MOIIHOCTB. JHEprus.

Mexanunueckast pabota. MOLTHOCTb.

[IpocTble MeEXaHU3MBI: pbluar, 6JI0K, HaKJIOHHAas MI0CKOCTb. [IpaBuio paBHOBecHs pblyara.
[IpumeHeHne mpaBuia paBHOBECHS pbluara kK ONOKy. «3ojoToe mpaBuiio» MexaHuku. KIIJ]

MMPOCTBIX MCXAaHU3MOB. HpOCTBIe MCXAaHU3MEI B 6B1Ty 1 TCXHHUKCE.

MexaHudeckas OHEpTrus. Kunernueckas u MOTCHIUAJIbHAA SHCPIrUs. HpeBan_ICHI/IC OAHOI'0
BHJIa MEXaAHHMYSCKOM SHCPIruu B I[pyTOfI. 3akoH COXpaHCHU DHECPTIUHU B MCXAHUKC.



Jemoncmpayuu.
1. IIpumepbl NpOCTHIX MEXAHNU3MOB.
Jlabopamopuwvie padomot u onvimel.

1. Omnpenenenne pabOTBl CHJIBI TPEHUS TPH PABHOMEPHOM JBWKEHUHM Tela IO
TOPU30HTAIBHOM IIOBEPXHOCTH.

HccnenoBanue ycioBuid paBHOBECHSI pblyara.

N3mepenue KIIJ] HaKJIOHHOM TIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUSI MEXaHUYECKOU SHEPrUu.

wmn

8 KJIACC
Pa3zgen 6. TenioBbie ABJICHUS.

OcHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH CTPOCHHS BelecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJT. OMBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO -
KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpuctanmmudyeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH W TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIAPHO-KMHETHYEeCKOW Teopun. (CMauyWBaHWE W KalmWUIAPHBIE SIBJICHHUS. TerioBoe
pacuIMpeHme U cKaTue.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YaCTHUII.
Buytpennsis sneprusa. CrnocoObl ”3MEHEHUs BHYTPEHHEH SHEPruu: TeIUIoNepeada i COBEpIIEeHUE
paboTel. Bunel Temonepenaun: TemiIONPOBOIHOCTh, KOHBEKIIHS, U3IyUYEHHE.

KommuecTBo TEmiIOTHI. YIICJ'II)HaH TEIIOEMKOCTh BEIIECTBA. TennooOMeH M TEIJIOBOE
PaBHOBCECHUC. YPaBHeHI/Ie TemaoBoro OajnaHca. IlnaBneHue u OTBEPACBAHUEC KPHUCTAIIMYCCKUX
BCIICCTB. YIICJ'II)HaH TCIJIOTa IIJIaBJICHUS. Hap006p330BaHI/Ie U KOHJICHCALHA. I/IcnapeHHe.
Kunenue. Y,HCJ'II)HaH TCIIJIOTa Hap006paSOBaHI/Iﬂ. 3aBHCHUMOCTD TEMIICpATypbl KHUIICHHA OT
aTMOC(bepHOFO JaBJICHU.

Bnaxnocts BO3yXa.
9Heer$[ TOILJIMBA. Y JielIbHAasl TEIJIoTa CropaHuys.

[Tpunuumer pabotel TermmoBbix aAurarenerd KIIJ[ temmoBoro nsurarens. TertoBbie
JIBUTATEIN U 3all[UTa OKPYXKAIOUIEH Cpebl.

3aKOH COXpAaHEHHUs U IPEBPALICHNSI DJHEPTUU B TEIUIOBBIX MPOLIECCAX.
Hemoncmpayuu.

Habnronenne OpOyHOBCKOTO JBMXKEHUS.

Habmronenue nuddysum.

HaGnronenue siBneHuil cMauMBaHuUs M KalTWJUISIPHBIX SIBIICHUH.

HabnroneHue TerioBoro pacumpeHust Tel.

V3meHeHue naBiieHus ra3a npu n3MeHEeHHH 00bEMa M HarpeBaHUM MIIA OXJIAXKICHHH.
[IpaBuna u3MepeHus TeMIeparypsl.

curwLNE



7. Bunel Teronepeaayu.

8. OxJaxJeHue Ipu COBEPIICHUH PAOOTHI.

9. HarpeBanwue mpu cOBepIICHHH PaOOTHI BHEITHUMH CHUIIAMHU.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HaGmroieHre KUTEeHUSI.

12. HabmroieHue IOCTOSTHCTBA TEMITEPATyPhI PH TUTABIICHUH.
13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopubvie pabomot u onvimel.

OnbITHI 0 OOHAPYKEHUIO ICHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHSL.

OnbITHI 0 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITH 0 HAOTIOACHUIO TETJIOBOTO PACITUPEHHSI Ta30B, KUAKOCTEH U TBEPIBIX TEII.
Ornpenenenue naBiaeHUs BO3AyXa B OAJIOHE MITIPHUIIA.

OnbITEL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIaBIIGHUSI BO3JyXa OT e€ro o0béMa u
HarpeBaHUS WA OXJIKICHHUS.

[IpoBepka rTHUMOTE3bl JUHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMITepaTyphI.

7. HaOnmroneHne WM3MEHEHHs] BHYTPEHHEH HSHEPTUU Tella B PEe3ysbTaTre TeIulonepeadun u
paboTHl BHEIIIHUX CHIL.

HccnemoBanue sSBICHAS TEIIO0OOMEHA TIPU CMEIIMBAHUN XOJIOJHOW U TOPSIUEH BOJIBI.
Ompenenenre KOIMYECTBA TEIJIOTHI, TOJYYEHHOTO BOJAOU MPHU TETNIOOOMEHE C HarpeThIM
METAJUTHICCKUM IHITHHIPOM.

10. OnpenencHue yaeapHON TEIUIOEMKOCTH BEIIIECTBA.

11. VccnenoBanue mpoiiecca UCHapeHHus..

12. OnpeneneHrue OTHOCUTEIHLHOM BIQKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MIJIaBICHUS Jb/A.

o E
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Pa3znesn 7. diiekTpryeckne 1 MAarHuTHbIE SIBJICHHSI.

DnexTpusanus Tei. /[Ba poaa snekTpudeckux 3apsaaoB. BzaumoaeiictBue 3apsyKeHHBIX TEII.
3akon KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX Tel OT BEIMUYMHBI 3apsSa0B U
PacCTOSHUSA MEXIY TEJIaMH).

Onextpuueckoe noje. Hampspk€HHOCTH anekTpudeckoro nosist. [IpuHuun cynepno3unuu
AIEKTPUYECKHX MMOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DIEMEHTapHBIM 3neKkTpuueckuii 3apsn. CrpoeHue
atoma. [IpoBOAHUKH U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AIIEKTPUUECKOrO 3apsa.

SHGKTpI/I‘IeCKI/Iﬁ TOK. YCJIOBHUSA CYHICCTBOBAHUA 3SJICKTPUUYCCKOTO TOKA. HNctounuku
IIOCTOAHHOI'O TOKa. I[eﬁCTBHH QJICKTPUYCCKOTO TOKa (TeHJ’IOBOG, XUMHNYCCKOC, MaFHI/ITHOC).
9J'IeKTpI/ILIeCKI/II7I TOK B ) KMAKOCTAX U I'a3ax.

aﬂeKTpI/IquKaSI OCIIb. Cuna TOKA. QHCKTpH‘{eCKOC HAIIPsSIZKCHUEC. COHpOTI/IBHeHI/Ie
IIPpOBOAHUKA. YaenbHOE COIIPOTUBJICHHUEC BCHICCTBA. 3akon Owma A1 ydaCTKa [CIIH.
IlocnenoBarenbpHOE U napajijieJIbHOC COCANHCHUC ITPOBOJHUKOB.

PaGoran MOIIHOCTB JJICKTPHUYCCKOT'O TOKA. 3akoH I[)KO}’JBI—.HCHLI&. QHGKTpI/ILIeCKI/Ie IS 1
HOTpe6I/ITeJ'II/I 3HCKTpH‘leCKOI>'I SHEPruu B 6BITy. KOpOTKOe 3aMbIKaHHUC.



[ToctostHHpIE MarHuThl. B3anMoaelCTBHE NOCTOSIHHBIX MarHMTOB. MAarHUTHOE TOJIE.
MarunuTHOe noJie 3eMJId U €ro 3Ha4eHHe JUIs KU3HU Ha 3emiie. OnbIT Dpcrena. MarautHoe noJie
3JEKTPUYECKOTO TOKa. [[puMeHeHue JIEKTPOMAarHuTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHHUK C TOKOM. OJEKTPOJBUTATEIh IOCTOSHHOTO TOKa. Mcmosb3oBaHue
3JEKTPOJBUTATENEN B TEXHUYECKUX YCTPOKUCTBAX M HA TPAHCIIOPTE.

Oneiter  @apanes. SBneHue snekrpomarHuTHOW — uHAyKuuu. [lpaBuno  Jlenna.
OnekrporeHeparop. CrnocoObl TOJYyYEeHUS] DIICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
B0O300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3aIus Tedl.

JIBa poJia AIEKTPUUECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apsDKCHHBIX TEll.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DnexTpocTaTHuecKas NHIYKIIHS.

3aK0oH COXpaHEHUs AIMEKTPUIECKUX 3apsIIOB.

[TpOBOTHUKY U TUDIIEKTPUKH.

MoenupoBaHUE CUIIOBBIX JJUHHUM 3JIEKTPUUECKOTO TOJIS.
HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIEKTPUYECKOTO TOKA.

0. DnexTpuYeCcKhid TOK B )KHJIKOCTH.

11. T'a30BBIi pa3psi.

12. VIamepenune chiIbl TOKa aMIIEpPMETPOM.

13. VI3aMepenne aIeKTpruIecKoro HanpsHKeHHs BOJIbTMETPOM.

14. Peoctat 1 Mara3uH CONMPOTHBIICHUH.

15. B3anMoeiicTBHE ITIOCTOSIHHBIX MarHUTOB.

16. MonenrpoBaHue HEBO3MOXHOCTH Pa3/IeieHHs MOIIOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OnbiT Dpcrena.

19. MarautHoe noJje Toka. JJIeKTPOMarHur.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexTpoABUraTeib MOCTOSHHOTO TOKA.

22. ViccnenoBaHue sSIBIICHUS 3JIEKTPOMArHUTHON MHIYKIUH.

23. Onbrter Dapages.

24. 3aBUCHMOCTH HANpaBJICHU HHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHHUS.
25. DnexkTporeHepaTop MOCTOSHHOTO TOKA.

HROoo~Noa~wNE

Jlabopamopnuie pabomul u onvimel.

OnbITh! IO HAOIOICHUIO IEKTPU3ALMH TEJI HHAYKIHEH U PU CONPUKOCHOBEHHH.

HccnenoBanue necTBUS IEKTPUYECKOTO OIS HA POBOJHUKH U JIUAJIEKTPUKH.

C6opka 1 mpoBepka pabOThI MEKTPHUUECKON MM MOCTOSIHHOTO TOKa.

W3mepeHue u peryinupoBaHue CHIIbI TOKA.

W3mepeHune 1 perylnupoBaHue HANPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS

PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnBbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COTPOTUBIEHUS POBOJHUKA
OT €ro JUIMHBI, TUIOIIAAX MONEPEYHOTr0 CEYeHHs U MaTepuaa.

8. IIpoBepka mpaBuia CIOXKEHHs HANpsDKEHUH MpU MOCTIeI0BaTEeIbHOM COEAMHEHHUH JIBYX
PE3UCTOPOB.

9. TIpoBepka npaBuiia JUisl CUIIbI TOKa MPH NMapauIeIbHOM COeTMHEHUN PE3UCTOPOB.
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10. Ompenenenue paboThI AMEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

11. Onpenenenre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO Yepe3 JIAMIIOUKY, OT HaNpsDKEHUsS Ha
HEN.

13. Omnpenenenne KI1J] HarpeBatens.

14. VccnenoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB TPU UX O0BETMHEHNUN U PA3ICIICHHUH.

16. UccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, JEMOHCTPUPYIONIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTYIIKE.

18. 3yyenne AeHCTBUS MarHUTHOTO IOJISE HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenne KITJ{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OUBITEI IO HWCCIEJOBAHUIO SIBJICHUS DSJCKTPOMAarHUTHOW WHIYKIWW: WCCIEIOBAHHE
M3MEHEHWI 3HaYCeHUs ¥ HAaIPaBJICHUS] UHIyKIIMOHHOTO TOKA.

9 KJIACC
Pa3znea 8. Mexanunueckue siBJICHHA.

Mexanundeckoe naBrxeHue. MartepuanbHass Touka. Cuctema orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOTO JIBW)KEHMs. PaBHOMepHOe mnpsMoiuHelHHoe aABMkeHue. HepaBHoMmepHoe
NpsAMOJIMHENHOE JBMWKeHHEe. CpenHsss W MIHOBEHHas CKOPOCTh Teja IPU HEPABHOMEPHOM
IBUKCHUM.

Yckopenue. PaBHOYCKOpEHHOE TIpsIMOJIMHEHHOE ABrkeHue. CBoOoHOe maneHne. OnbIThl
lanunes.

PaBHOMEpHOE nBMIKEHHE TIO OKpYXKHOCTH. Ilepron m dacrora oOpamenus. JluneiHas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[TepBriit 3akon Hptorona. Bropoit 3akon Herorona. Tperuii 3akon Herotona. IIpunuun
CYIEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHUs CKOJIbKEeHHUSI, CHIIa TPEHUS IIOKOS,
Jpyrye BUIbl TPCHHUSL.

Cuma TSOKECTH W 3aKOH BCCMHUPHOI'O TATOTCHHA. YCKOPGHI/IG CBO6OI[HOFO naacHus.
Z[BI/I)KCHI/IG IJIaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHYCCKaAA CKOPOCTh. HesecomocTs 1 MEPCTrPy3KHU.

PaBHOBecue MarepuanbHO# TOUKH. AOCOMIOTHO TBEPIOE Teo. PaBHOBEcHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

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

Mexanuueckast paboTta U MOIIHOCTh. PaGoTa cui TspKecTH, ynmpyroctu, TpeHus. CBs3b
sHepruu U pabotbl. lloTeHuManbHas SHEprus Tena, MOJHATOrO HaJ TMOBEPXHOCTHIO 3EMIIM.
[ToTenumanpHas sHEprus ckaTod npyxuHel. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPaHEHHSI MEXaHUYECKON YHEPTHH.



Jemoncmpayuu.

1. HaOmoneHne MeXaHH4eCKOTO JIBWKCHHUS TeJla OTHOCUTENIFHO PAa3HbIX T OTCUETA.
CpaBHeHue nyTeil 1 TpPaeKTOPUM ABUKEHUS OHOTO U TOT'O YK€ T€JIa OTHOCUTENIBHO Pa3HBIX
TEJ OTCUETA.

W3mepenue cKkopoCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

Habnronenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habmronenne MexaHMYECKUX SIBJICHUM, MPOUCXOAAIIUX B cuctemMe oTcuéra «Tenmexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCHTEJIFHO KaOMHETa (hU3UKH.

7. 3aBUCHUMOCTbH YCKOPEHHMSI TeJia OT MacChl TeJia U ICUCTBYIONIEH HA HETO CHJIBIL.

8. HaOmioneHnue paBeHCTBa CHII ITPHU B3aUMOJICHCTBHUU TEII.

9. H3meneHue Beca Teja MpH yCKOPEHHOM JBHKECHHH.

10. Ilepenavya ummynbca Ipy B3aUMOJICHCTBUN TEJI.

11. [IpeoOpa3oBanust SHEPTUU NPU B3aUMOACUCTBUHU TEJl.

12. CoxpaneHye UMITyJIbCca IPU HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaneHne UMIyibca Ipy aOCOIIIOTHO YIIPYTOM B3aUMO/ICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4eCKOW SHEPTUU MpU CBOOOIHOM Ma/IEHUU.

16. CoxpaHeHre MEXaHUIECKOM SHEPTHH MTPH ABIKEHUN TeJla IO/ JCWCTBUEM MIPYKUHBL.

N
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Jlabopamopnwie pabomel u onvimel.

1. KoncTpyupoBaHue TpakTa Ijis pa3roHa U IadbHEUIIero paBHOMEPHOTO JIBIKCHUS IIIapUKa
WM TEJEIKKHU.

2. Ormpenenenue cpemHed CKOPOCTH CKOJBKCHHS OpycKa WM JBWKCHUS IIIapuKa II0
HaAKJIOHHOM IJIOCKOCTH.

3. Ompenenenne yCKOPEHMsI Tela TPH PABHOYCKOPEHHOM JBWKEHUH 110 HAKJIOHHON
IUIOCKOCTH.

4. HccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU NMPU PABHOYCKOPEHHOM JBWKCHUU Oe€3
Ha4yaJIbHON CKOPOCTH.

5. IlpoBepka rumoTessl: €Civ MPU PAaBHOYCKOPEHHOM JBIDKEHHUU 0€3 HadaJbHOW CKOPOCTH

IYTH OTHOCSITCSL KaK PsiJi HEUETHBIX YKCEI, TO COOTBETCTBYIONTHE TIPOMEKYTKH BPEMEHU

OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHHS CKOJIBKEHHUS OT CHIIbI HOPMAJILHOTO JIaBJICHHSL.

Omnpenenenue Ko3pPUIMEHTA TPEHUS CKOTBKCHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenre pabOThl CHJIBI TPEHHS TIPH PAaBHOMEPHOM JIBIDKCHHMHM Tella  I10

TOPU30HTAILHON TIOBEPXHOCTH.

10. Ompenennenrie  paboOTHl CUJIBI YOPYTOCTH TMpH THOIBEME Tpy3a C HUCHOJIb30BaHUEM
HEIOABMYKHOIO U ITOJBUKHOIO OJIOKOB.

11. N3y4yeHue 3aK0HA COXPAHEHUSI SHEPTUU.

© 0N

Pa3gen 9. Mexannueckue KoJe0aHuA U BOJHEI.

KonebarenbHoe nBmwxeHne. OCHOBHBbIE XapaKTEPUCTUKU KOJIEOAHUH: MEpHOJ, 4acToTa,
amMIIuTyAa. MaremMaTHuecKMil M TNpYKHUHHBIH MasTHUKH. [IpeBpalieHue >SHEpru Mpu
KoJ1e0aTeIbHOM JIBUKECHUH.

3aTyxa}0ume KoJIeOaHus. BBIHY)KI[CHHBIC koJieOanus. Pe3onanc. MexaHu4yeckue BOJIHEIL.
CBolicTBa MEXaHHMYECKUX BOJIH. HpOI[OJ'ILHLIe " ONICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb
eé pacnpoCTpaHCHHUAL. MexaHn4eCKHUe BOJIHBI B TBép,Z[OM TCIIC, ceilicMUYeCcKue BOJIHEI.



3Byk. [')poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Jemoncmpayuu.

Habnronenue xonebanuii Tes moJx AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
HaGmroienue kosie6anuii rpy3a Ha HUTH M Ha MIPY>KUHE.

Habnroienue BbIHYX/IEHHBIX K0JI€0aHHUI U pe30HaHca.

Pacrnipoctpanenuie mpoJ0abHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
HaGmto/1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHMI pE30HAHC.

ok wnE

Jlabopamopusie pabomot u onvimel.

1. Omnpenenenue 4acToThl ¥ NEPUOAA KOJIEOAHNN MATEMATUYECKOTO MasiTHUKA.

2. OmpeneneHre 4acTOTHI M IEpHOJIa KOJIEOaHUH MPY)KMHHOTO MasiTHHKA.

3. MHccrnenoBanue 3aBUCUMOCTH MTEPHO/1a KOJIeOAHHI TTOBEIIEHHOTO K HUTH TPy3a OT JUTHHEI
HUTH.

4. WccnenoBaHue 3aBUCMMOCTH IepHOJia KojeOaHUI MPYKMHHOIO MAasTHHKA OT MaccChl
rpysa.

5. IlpoBepka He3aBHCHUMOCTH Nepuoja KoyebaHuil rpy3a, MOABEIHIEHHOTO K HUTH, OT MaccChl
rpysa.

6. OMNBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD IEepPHO/a KOJIeOaHUH MPY)KUHHOTO MasiTHHKA
OT MacChl I'py3a U KECTKOCTHU IIPYKUHBI.
7. W3mepeHne yCKOpPEHHUs CBOOOIHOTO TMaICHUS.
Pa3znen 10. JjieKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMArHuTHOE TI0JI€. DJIEKTPOMArHUTHBbIE BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [lIkana 35eKTpoMarHuTHLIX BOJIH. Vcrionb30BaHnEe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CKkopocTh cBeTra. BoiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CsolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBeETA.

Jlabopamopnuie pabomel u onvimel.
1. HW3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIIBHOTO TesedoHa.
Pa3nen 11. CBetoBble siBICHHS.

queBaﬁ MOJellb CBeTa. MICTOUHMKH CBeETa. HpHMOHHHeﬁHOG pacnpoCTpaHCHUEC CBCTA.
3aTMeHus COJ'IHI_Ia u .HYHBI. OTpa)KCHI/Ie cBera. Ilnmockoe 3C€pKaJIo. 3akoH OTpaAKCHHUA CBCTA.

HpCJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMpEJIOMJICHUA CBCTA. ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA.
Hcnonp30BaHue MOJTHOTO BHYTPCHHETO OTPAKCHUSA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xon nydeir B smH3e. Onruyeckas cucrema QoToanmapaTa, MHKPOCKONA H
Tesneckona. ['a3 kak onTuyeckas cuctema. bim3opykocTs U 1albHO30PKOCTb.



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

Jucnepcus csera.

©CooNO~ LN

Jemoncmpayuu.

[IpssMOnMHENHOE PACIIPOCTPAHEHHE 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 neiicteus ¢oroannapara, MUKPOCKOIIA U TEJIECKOIIA.

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

=
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Jlabopamopnuie pabomel u onvimel.

NccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHne xapakTepuCTUK H300pakeHUs ITpeIMeTa B IUNIOCKOM 3epKalle.

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

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOM CHUITBI COOMPAIOIIEH JTMH3BI.

OnbITHI IO Pa3IoKeHUIO 0EI0Tro CBETa B CHEKTP.

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

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

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

IIOIJIOICHUE CBETA aTOMOM. KBanTnl. JInHeHUaTEHIC CIICKTPBI.

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 3apsAa0BOro 1 MaCCoBOro 4umcell. 3Hepr1/m CBiA3HU

aToMHBIX si7ep. CBsA3b MacChl M DHEPTUU. Peakiinu cuHTe3a u JieneHus saep. VICTOUHUKY SHeprun
CouHiia u 38631,

aogrwnE

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

CrieKkTphbl U3JIydeHHs U TOTJIOIIECHHUS.
CrieKkTpsl pa3au4HbIX Ia30B.

CrnexTp BoAopoa.

Habnronenue TpexoB B kamepe Busbcona.
PaboTa cuérunka HOHU3UPYIOUINX U3TyYeHUH.



6. Perucrpauus u3iaydeHus IPUPOJIHBIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopusie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYATHIX CIEKTPOB M3TY9ICHUS.

2. HWccnemoBaHuWe TPEKOB: HM3MEPEHUE DHEPTHMM YACTHUIBI 10 TOPMO3HOMY WyTH (IIO
¢dororpadusim).

3. U3mepenue paguoakTHBHOTO (OHA.

IHoBTOpPHTEILHO-00001IAOIIIUI MOIYIb.

[ToBTOpHUTENBHO-0000IAIOIINI MOTY/b IPEAHA3HAYEH JJI CUCTEMAaTU3aIluy U 00001IeHUS
MIPEIMETHOTO COJIEPKAHUS U ONBITA JESTEIbHOCTH, TPUOOPETEHHOTO NMPU U3yYEHUH BCETO Kypca
(Gu3MKM, a TaKKe JUIsl OJArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMEHY IO (U3UKE IS
oOyuaronuxcs, BbIOpaBIINX ATOT YIEOHBII MpeIMET.

[Ipy n3ydeHnu 1TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIbHOCTH,
Ha OCHOBE KOTOpBIX OOecneurBaeTcs JOCTIKEHHE NPEIMETHBIX M  MeTalpeIMEeTHBIX
IUTAaHUPYEMBIX  Pe3yJabTaToOB o00ydeHus, (OopMHUpYyeTCs eCTeCTBEHHOHAy4YHasl IPaMOTHOCTB:
OCBOEHHME HAYYHBIX METOJIOB MCCIIEIOBAHUS SIBICHUI IPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSAMH
OOBACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOTYYSHHbIE 3HAHUS, pelIaTh 3aJaud, B TOM YHCie
KaueCTBEHHbBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMIHATBEHO AESITETFHOCTHBIN XapakTep JaHHOTO pa3felia pealu3yercs 3a CYET TOoro,
4YTO 00y4aroLMecs BHIMOIHSIIOT 33JaHNs, B KOTOPBIX UM IMpeAIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKPYXaIoIIell PUPOJE U OBCEIHEBHOM KU3HU;

HCII0JIB30BaTh HAYYHBIC METOJblI MCCICIOBAHUA (1)I/I3I/ILI€CKI/IX HBJ’ICHHﬁ, B TOM YHCJIC IJIA
IIPOBEPKHU THIIOTE3 M NOJYUYCHHA TCOPECTUYCCKUX BBIBOIOB,

OOBACHATH HAay4YHbIC OCHOBBI HauboJiee BaKHBIX ,Z[OCTPI}I(GHPIP'I COBPEMEHHBIX TGXHOJ’IOFHﬁ,
HaAIpuMeEp, MPaKTUYCCKOro MCII0JIb30BaHNA Pa3JIMYHbIX KCTOYHUKOB SHEPIruu Ha OCHOBE 3aKOHA
IpeBpaliCHUA 1 COXpPaHCHU BCCX N3BCCTHBIX BUJIOB SOHEPI'H.

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE

I/IsyquHe (bHSHKPI Ha YPOBHE OCHOBHOI'O 0611_161"0 06pa3013aH1/151 HaIpaBJICHO HA JOCTHKCHUC
JIMYHOCTHBIX, MCTAIIPCAMETHLIX U IPECAMCTHBIX O6p330BaTeJ'II>HHX PE3YJIbTATOB.

B pesynbrate wu3yueHus ¢GUIMKM HA YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs Yy
oOyuaromierocs OyayT chopMHUPOBAHBI CIEAYIONIUE INYHOCTHBIE PE3yIbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:
— TpOosIBICHHE UHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hru3ndeckoi
HayKH;
— 1IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(PU3HUKOB;

2) rpa’KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:



— TOTOBHOCTh K aKTHBHOMY yYacTHIO B OOCYXJIEHUH OOIIECTBEHHO 3HAUYUMBIX U STHYECKHX
npo0JieM, CBA3aHHBIX ¢ MPAKTUYECKUM PUMEHEHUEM JTOCTHXKEHUHN (PU3HKH;
— OCO3HaHHE BAKHOCTU MOPAJIBHO-3THYECKUX IIPUHLUIIOB B JEATEIBHOCTH Y4EHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHUS:

— BOCHPUATUE ICTETUYECKMX KayecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO MOCTPOEHMS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HECHHOCTH HAYYHOI'0O MO3HAHUS

— OCO3HAaHME ILIEHHOCTH (PU3MYECKOW HayKHM KaK MOIIHOIO MHCTPYMEHTa IMO3HaHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEUIIEH COCTABIISAIOIIEN KYIbTYpHI;
— pa3BUTHE HAy4HOU J1I0003HATENBHOCTH, HHTEPECA K UCCIIE0BATENBCKON 1A TENbHOCTH;

5) dopmupoBanusi KyJbTYpPbl 310POBbS H IMOLMOHAJILHOI0 0JIATONOJIYYHsI:

— OCO3HaHHUE LIEHHOCTH 0€301acHOT0 00pa3a )KM3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MHUPE,
BaYKHOCTH MpaBui 0€30MaCHOTO MOBEIEHUS Ha TPAHCIOPTE, Ha J0POrax, ¢ AEKTPUIECKUM
Y TETJIOBBIM 00OPY/IOBAHMEM B JOMAITHUX YCIOBUSX;

— c(hopMUPOBAaHHOCTH HaBBIKA pe(IeKCHH, MPU3HAHUE CBOETO TpaBa Ha OMIMOKY M TAKOTO JKe
IpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— AaKTHBHOE YYacTHE B PEUICHWW MPAKTUYECKHUX 33/1a4 (B paMKaX CEMbH, 00pa3oBaTeIbHOM
OpraHu3allu, TOpOJa, Kpas) TEXHOJOTHUYECKOW ¢ COIUAIBHOW HAINPaBICHHOCTH,
TPEOYIOMNUX B TOM YHCIIC U (PU3UYECKUX 3HAHUH;

— HMHTEpEeC K MPaKTUIECKOMY M3Y4YCHUIO IPO(ECCHid, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

— OpHCHTalMs Ha TpUMEHEHWE (UBMYECKUX 3HAHWUW JUIsl pelIeHUs 3ajad B o0iacTu
OKPYXKaIOIeH Cpe/ibl, TUTAHUPOBAHUSI TIOCTYIIKOB M OIICHKH MX BO3MOYHBIX ITOCJIECICTBHUI
JUIS OKPYXKAIOIIeH Cpeibl;

— OCO3HaHHUE TN00aTbHOTrO XapaKTepa SKOJIOTHUECKUX MPOOIeM U MMyTeH UX pelIeHHUS,;

8) axanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOIHOI CPebl:

— TMOTPeOHOCTb BO B3aUMOJICHCTBUU TPU BBIOJHEHUU HCCIENIOBAaHUA U IPOEKTOB
¢u3nvecKoit HalpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JAPYTHUX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTHUECKYIO 1€ATEIbHOCTD;

— MNoTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4ucle (GOpMyIHpOBaTh HICH,
MOHATHUS, TUIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

— OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

— IIJJaHMPOBAHUE CBOETO Pa3BUTH B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMA;

— CTpeMJICHHE aHAIM3UPOBAThH U BBISBIISATH B3aUMOCBSI3M MPUPOIbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJI€ C HCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUM;

— OIICHKa CBOMX JEHCTBUM C YYETOM BIIMSHUS Ha OKPYXAIOUIYI0 Cpely, BO3MOKHBIX
rJ100abHBIX MOCIEICTBUH.



METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOEHHS MporpamMmbl MO (HU3MKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpasoBanusi y oOydvaromierocss OyayT chOpMHPOBaHbBI MeTANpPeAMETHbIE Pe3yJabTaThl,
BKJIIOYAIOIME TI03HABATEIbHbIC YHHBEpCaJbHbIE y4eOHBbIC JECWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE yUeOHbIE AEUCTBUS, PETYIATUBHbIE YHUBEPCATIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHbIE y‘leﬁﬂble JedcTBUA
ba3oBble Jornveckue aelcTBUSA:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIAacCU(PHUKAIMUA, OCHOBAHMUS [UIsi OOOOIICHUS W
CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHM U TPOTUBOPEUYUST B paccMaTpuBaeMbIX (akTax, [OaHHBIX U
HaOIOCHUSAX, OTHOCSIITUXCS K (PU3UUECKUM SIBIICHUSM;

BBIABJIATE MPUYUMHHO-CICACTBCHHBIC CBA3HU IPHU U3YYCHUU q)HSI/I‘IGCKI/IX SIBJICHUN H mponeccos,
ACJIAaTh BBIBOJbI C UCIIOJB30BAHUEM JCAYKTUBHBIX U HHAYKTHUBHBIX yMOSaKHIOquHﬁ, BBIJIBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCJIIMYHMH,

CaMOCTOSITEJIbHO BBIOMpATh CcHocod pemieHus y4deOHOM ¢u3nyeckoil 3amaun (CpaBHEHHE
HECKOJIBKUX BapHaHTOB PEUICHUs, BHIOOP Hanbosiee MOJXOJSMIETO C YU4ETOM CaMOCTOSITEIBHO
BBIJICTIEHHBIX KPUTEPHEB).

Ba3oBble ucciienoBaTebCcKHe NeCTBUA

HCIO0JIb30BaTh BOMPOCH! KaK HCCIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMUS;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TIUIaHY OIIBIT, HECJIOXKHBIA (U3NYECKUI
AKCIEPUMEHT, HEOOIbIIIOE HCcCiel0BaHne (PU3UYECKOTO SIBICHHUS;

OIICHMBAaTh Ha MPUMEHMMOCTh M JIOCTOBEPHOCTb HWH(MOPMAILIMIO, MOJYYEHHYI0 B XOJe
UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMoOCTOSITENIbHO  (OpMYIMPOBaTh OOOOLIEHUS M BBIBOABI IO pe3yjibTaTaM IMPOBEAEHHOTO
HaOJIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOrHO3UPOBATH BOZMOXKHOE JajibHeIIee pa3BUTHE PUINUECKHUX MPOIIECCOB, a TAKXKE BBIABUTaTh
MIPEINOJIOKEHNUS 00 X PA3BUTHH B HOBBIX YCIOBHSIX M KOHTEKCTAX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHbIE METObI, HHCTPYMEHTBI U 3aIllpOChl MPHU MOUCKE U 0TOOpe MHPOpMauN
WIH TaHHBIX C YUETOM MPEI0KEHHOHN yueOHOU (u3nvecKo 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMALIUIO PA3IMYHBIX BUIOB U
(dbopM mpecTaBICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMalbHYIO (opMy TMpeAcTaBieHUS HHGOpMAIUM U
WITIOCTPUPOBATh pellaeMble 3a/1a4l HECIOKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpadukoi u
UX KOMOMHAIUSAMH.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

B X0Je OOCYXJEeHHs Y4eOHOro MaTepualia, pe3yibTaToB Ja0OpaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOMNPOCH! IO CYIIECTBY OOCYKJa€MOM TeMbl M BBICKA3bIBaTh WJEH, HAlleJICHHBIE Ha
peleHue 3a1auu 1 noiep kanue 01aroxenaTeIbHOCTH OOLEHMS;

COIOCTABIATh CBOM CYXKJIEHHS C CYXJIEHHSIMM IPYrUX YYacTHUKOB JAUANOra, 0OHapyKHUBaTh
pa3auyue U CXOJACTBO MO3UIINIA;



BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

MyOMMYHO TMPEACTaBIATh PE3YIbTAThl BBINOJHEHHOTO (PH3UYECKOTO OMBITa (IKCIEPHMEHTA,
HCCIIEIOBAHUS, IPOEKTA);

MMOHUMATh ¥ UCIIOJB30BATh MPEUMYIIIECTBA KOMAH/HON U MHIUBUYAIbHON paOOThI IPU PEIICHUN
KOHKPETHOW (PU3NYECKOI MPoOIeMBbl;

MPUHUMATH 1IEJTU COBMECTHOU IESATEIHHOCTH, OPTraHU30BBIBATH JEHUCTBUS MO €€ NOCTHKECHHIO:
pacmpenensiaTb poJin, oOCYXJaTh MPOIUECCHl M PE3YJbTaThl COBMECTHOM paloThl, 0000IIaTh
MHEHHS HECKOJILKHX JIIOJICH;

BBIIIOJIHATH CBOIO YacThb pabOThl, JOCTUTasi KAYECTBEHHOI'O pe3yJbTaTa [0 CBOEMY HaIlPaBJICHUIO
Y KOOPJMHHPYS CBOU JCHCTBHSI C PYTUMHU WICHAMH KOMAaH/IbI,

OLICHMBAaTh KayeCTBO CBOErO BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEJIBHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbIe YHHBePCAJIbHBbIE YUeOHbIE NelicTBHS.
Camoopranu3anusi:

BBISIBJISITh TPOOJIEMbl B KM3HEHHBIX M YYE€OHBIX CHUTYyalUsAX, TpPeOYIOIIUX s pelieHus
(buznyecKux 3HaHMI;

OpUEHTHPOBATHCS B PA3NMYHBIX MOAXOJAX MPUHATUS pPELIeHUH (MHIUBUIYyalbHOE, MPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUH TPynoil);

CaMOCTOSITENIBHO COCTaBIISATh aJITOPUTM pelleHUs (pU3NUecKOr 3a1auul WIH IJIaHA UCCIIEOBAHUS
C Yy4€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
IpeJularaéMble BapuaHThl PEIICHUH;

JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OLICHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEHHUS,

OOBSACHATH MPUUYHMHBI JOCTIKEHUS (HEAOCTHIKEHHS) PE3yJIbTaTOB EATEIbHOCTH, 1aBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS (U3UYECKOTO
UCCIIEIOBAHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIHUXCS CUTYaIlUH,
YCTaHOBJIEHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEHH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJI U YCIOBHSIM;

CTaBUThH ce0s HAa MECTO JPYroro 4eioBeKa B XOJ€ CHOpa WM JUCKYCCHUM HAa HAy4HYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpHU3HABaTh CBOE MPAaBO Ha OMMOKY MPHU pelieHnd (HU3HUECKUX 3a/1a4 UM B YTBEPXKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPABO JAPYroro.

INPEIMETHBIE PE3YJIbTATbBI

K xoHiy oOyueHust B 7 KJacce IpeIMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

UCTOJb30BaTh MOHATHS: (PU3NYECKHEe M XUMUYECKHUE SIBJICHHUS, HAOIIOAECHUE, SKCIEPUMEHT,
MOJieNb, TUIIOTE3a, €AUHUIB! (PU3NYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemiecTBa (TBEpAOE, KHUJIKOE, Tra3000pa3HOE), MEXaHHYeCKOoe JIBIKEHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, TMPSAMOJIMHEHHOE), TPAeKTOpHs, pPAaBHOJEHCTBYIOIIAs CHIia, JedopManus
(ynpyras, niaacTudeckas), HeBECOMOCTb, COOOIIAOINECS COCY/IbI;

pa3nuyarts siByieHus (1uddy3us, TEIOBOE IBUKEHIE YAaCTHIL BEL[ECTBA, PABHOMEPHOE IBIKEHUE,
HEPAaBHOMEPHOE [BIKEHHME, WHEPLHUs, B3aUMOJCHCTBHE TE€J, PABHOBECHE TBEPIBIX TEN C



3aKPEIUIEHHOM OCBIO BpALCHUs, IIepeaayda JIaBJICHUs TBEPABIMU TEIIAMH, )KUJIKOCTAMU U Ia3aMu,
aTMoc(epHOe AaBIICHHE, IIJIaBaHNE TeJ, IPEBPALICHUS MEXaHUYECKON SHEPIHH) 110 OTIMCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIHUX JTaHHOE (PU3UUECKOE SIBICHHE;
pacro3HaBaTh MPOSBICHUE N3YUYCHHBIX (PU3UUECKUX SBJICHUN B OKPY)KAIOLIEM MUPE, B TOM YHCIIE
¢du3nveckue SBJICHUS B MPHUPOJIE: MPUMEPHI JBIKEHHS C PA3IMYHBIMH CKOPOCTSIMH B KHUBOW U
HE)XMBOM TpPHUPOJE, JCHCTBHE CHIBI TPEHHS B MPHUPOJIE W TEXHUKE, BIUSHHE aTMOC(HEpPHOTrO
JaBJICHHsI Ha )KUBOM OpraHu3M, IIaBaHUE PBIO, PhIUard B TEJIe YeJI0BEKa, IPU STOM MEPEBOAUTH
MPAKTUYECKYIO 3a7jady B y4eOHYIO, BELICIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3UIECKUX
SIBJICHU;

OTIHMCBHIBATH U3yYE€HHBIE CBOWCTBA TE U (PH3HUECKHUE SIBICHHS, UCTIONB3Ys (PU3NYECKHUE BEITUMIHHBI
(macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSS CKOPOCTb, CHJa
YIOPYroCTH, CUJIa TSKECTH, BEC Teja, CUila TPEHUs, JaBjieHue (TBEPIOro Tena, )KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHMuYeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
K03 (UILIMEHT M0JIE3HOTO JIEHCTBUS MEXaHU3MOB, KWHETHYECKas U MOTEHIIMAIbHAas SHEPTHs), IPU
OTMCAHUU MPABUIILHO TPAKTOBATH PU3NYECKUI CMBICI UCTIOJIb3yEMbIX BEJIUUNH, UX 0003HAYEHUS
U €AMHULBI (PU3NYECKUX BEIMYUH, HAXOJIUTh (OPMYJbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYMHAMHU, CTPOUTH rpapUKH W3YyYEHHBIX 3aBUCHMOCTEHN (PU3HUECKUX
BEJIMYMH;

XapaKTepH30BaTh CBOWCTBAa Ted, (U3MUEecCKHe SBICHUS M TMPOLECCHl, HCHOJB3Ys IpaBHiia
CIIOXEHHsI CUJI (BJIOJIb OZHOM MpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXpaHEHUS MEeXaHM4eCKON
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIMpPOBKY 3aKoHa U 3allMChIBaTh €ro
MAaTE€MaTHYECKOE BBIPAKEHUE;

OOBSACHATh (U3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIE€ M B KOHTEKCTE
CUTYallMi MPaKTUKOOPUEHTUPOBAHHOTO XApPaKTepa: BBIABIATH PUUYUHHO-CIIECICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYECKHX IIIaroB ¢ Omopoil Ha 1—2 H3y4EeHHBIX CBOWCTBA
(buznyeckux ABJIeHUH, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3aaud B 1—2 AelcTBUS, MCIOJB3YS 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢usnyueckue BEIWYMHBI: Ha OCHOBE aHaliM3a YCIOBHUS 3a/layd 3alHChIBaTh KPAaTKOE YCIOBUE,
MOJICTaBIATh (PU3MUECKUE BEIMYUHBI B (JOPMYIIBI U MPOBOJIUTH PACUETHI, HAXOIUTH CIPABOYHbBIE
JaHHbIE, HEOOXOJIMMBbIE MJIsi pEeHIeHHs 3aJad, OLEHUBATh PEATUCTUYHOCTh IOIY4YEHHOM
(bu3nUecKOi BEIUYUHBL;

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEUIUTh HPU MOMOIIM (PU3MYECKUX METOJOB, B
OTMCAHUU UCCIIEJIOBAHUS BBIACIATH IPOBEpseMOE MPEIIOJIOKEeHUe (TUIOoTe3y), pa3inyaTh U
MHTEPIPETUPOBATH MOTYUYCHHBIN pe3ysbTaT, HAaXOAUTh OIIMOKU B XOJE OMbITA, JIe1aTh BBHIBOJbI
10 €ro pe3yJbTaTaM;

MIPOBOJUTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SIBICHMM WM (U3NYECKUX CBOICTB TEII:
dbopMynupoBaTh MpOBEpsSEMbIe MPEANOJIOKEHUS, COOMpPaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
00opynoBaHus, 3aMMCHIBATH X0 OIBITa U (POPMYTUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSMbIE HM3MEPEHUS pPACCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa, CUIBl U
TEeMIIepaTyphl C UCIOJIH30BAaHMUEM AHAJIOTOBBIX U IUGPOBBIX MPHOOPOB, 3aMUCHIBATH MMOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;

IPOBOJIUTh MCCIIEOBAHME 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEJIMYMHBI OT Jpyro ¢
WCIOJIb30BAHMEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH MYTH PaBHOMEPHO ABIMKYILErocs Tela OT
BPEMEHHU JBIKEHMs Tella, CUJIbl TPEHHs CKOJBKEHHUs OT Beca Tena, KayecTBa 0OpabOTKU
MIOBEPXHOCTEH TEJI U HE3aBUCUMOCTU CHJIBI TPEHHS OT ILIOLIAIU COIPUKOCHOBEHHUS TEJ, CUJIbI
YIPYTrOCTH OT YATUHEHUS IPYKUHBI, BHITAIKUBAIOIIEH CUITBI OT 00bEMA MOTPYKEHHON YaCTH Tea
U OT IJIOTHOCTH >KMJKOCTH, €€ HEe3aBHCUMOCTH OT IUIOTHOCTH Teja, OT IIyOWHBI, HA KOTOPYIO
MOTPYKEHO TeJO, YCIOBUH TUTaBaHMsI TEJl, YCIOBUN PaBHOBECHS pblyara M OJIOKOB), y4aCTBOBATh
B TUIAHUPOBAHMU Y4EOHOTO HCCIIEOBAaHMS, COOMpATh YCTAHOBKY U BBIMIOJHATH H3MEpPEHMUS,
cliefysl TpeIOKEHHOMY IUIaHy, (DUKCHpOBaTh pe3ylbTaThl MOJYYEHHOM 3aBHUCHMOCTH



(GU3NYEeCKUX BEIWYMH B BHJE MPEIOKEHHBIX TaOnMMIl W TpaduKOB, NENaTh BBIBOJBI IO
pe3yabTaTaM MCCIEI0BaHHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BETUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTU H
TBEPAOIO TeNa, CUIa TPEHUS CKOJIbKEHUS, J[aBICHUE BO3/yXd, BBITAJIKUBAIOLIAS CHIIA,
JEeWCTBYIOIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJO, KOA(PPHUIMEHT HOJIE3HOTO ACUCTBUS MPOCTHIX
MEXaHU3MOB), Clelysd NPEeAI0)KEHHONM MHCTPYKLMU: MPHU BBINOJIHEHUU U3MEpPEHHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE MCKOMOM BEIMUYNHBL;

cOOIIIOIaTh MpaBHiIa TEXHUKN OE30MAaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYIOBAHUEM;
yKa3bIBaTh IPUHLMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIaroIMecs CoCyIbl, 0apOMETp, pblyar, MOJABMKHBIA U HENOJBWKHBINA OJIOK,
HAKJIOHHASI IIJIOCKOCTh;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OMopo Ha WX onucaHuss (B TOM 4HCIe: TMOJUIMIHUKYA, YCTPOMCTBO BOJOINPOBOJA,
TU/IPaBIMYECKUN TPEecc, MaHOMETP, BBHICOTOMED, MOPIIHEBOW HACOC, apeoMETp), HCIOJIb3Ys
3HaHMUS O CBOWCTBAX (U3NYECKUX SABJICHUH U HEoO0XoauMble (U3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEpax) MPaKTUYECKOro HCIHOJIb30BaHUs
(bu3nyecKux 3HaHUM B MOBCEHEBHOM KU3HU AJIs1 0OecriedeHns 0€30MacHOCTH MPU 0OpaIeHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 370POBbSI M COOMIOJEHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKAIOIIEH CPEIe;

OCYILIECTBIISATH OTOOp MCTOYHHMKOB HMH(popmanuu B MHTepHETe B COOTBETCTBUU C 33JaHHBIM
MMOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOIIMXCS 3HAHUM W TMyTEM CpaBHEHMS pPa3IMYHBIX
HCTOYHUKOB BBIJIENATh MHPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJb30BaTh IIPU BBIIOJHEHMM Y4YeOHBIX 3aJaHUIl HAyYHO-NOMYJSIPHYIO JIUTEPaTypy
(GU3M4eCcKOro conep’KaHMs, CIpaBOYHbIE MaTepualbl, pecypchl cetd HTepHer, BiaaeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(OpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHE MMCbMEHHbBIE U YCTHBIE COOOLIEHHS HA OCHOBE 2—3 HCTOYHHUKOB
uHbopManuu (GpU3MYECKOr0 COAEpKaHUs, B TOM YUCIIe IyOJINYHO JefaTh KPaTKUe COOOIEHHs O
pe3yibTatax IPOEKTOB WM Y4YeOHBIX MCCIEJOBAHUM, IPU 3TOM TI'PaMOTHO HCHOJIb30BAThH
W3y4YEHHbIN MOHATUHHBIN anmapar Kypca (pU3HKH, CONPOBOXKIATh BHICTYIIJICHUE IIPE3EHTALIEH;
IIPY BBINOJIHEHUH y4eOHBIX IIPOEKTOB U MCCIEIOBAHUN pacHpelesaTh 00s13aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/la4aMH, CIEJUTh 3a BBIIOJHEHUWEM IUIaHA JEHCTBUH,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTh TIPYIIbl, BBICTPAUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K xonmy oOydeHus B 8 kiacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIONINXCA YMEHHI:

HCIIOJIb30BATH IOHATHA: MAaCCa U pasMEpbl MOJICKYJI, TCIIJIOBOC ABHUKCHUC aTOMOB H MOJICKYII,
arperatHbl€ COCTOAHUSA BCHICCTBA, KPUCTAJINIMYCCKUC U aMOp(bHBIC TCI1a, HACHIIIEHHBIN U
HEHACHIIIEHHBIN nap, BJIQKHOCTB BO3JyXa, TCEMIICPATypad, BHYTPCHHAA OSHCPIUsd, TEIIOBOM
ABHUIaTcClIb, BHCMCHTapHBIﬁ BHGKTpI/I‘leCKI/Iﬁ 3apsd, OSJCKTPUYCECKOC TIOJIC, IPOBOJAHHUKU U
AUIJICKTPUKH, MMOCTOSTHHBIM 3HeKTpH‘leCKI/II>'I TOK, MAaroHuTHOC I10JIC;

pa3jiniaTth ABJICHUA (TGHJ'IOBOG pacmiupeHUuC U CKATHUEC, TCIUIOIICpEAavad, TCIIJIOBOC PAaBHOBECHC,
CMaiMBaHUC, KAITWJUIAPHBIC SBJICHHUSA, UCIIAPCHUC, KOHACHCAIIUSA, IUUIABJIICHHUC, KPUCTAJIJIN3alUA
(OTBep,Z[eBaHI/IC), KHIICHUEC, TCIUIOIICpCaada (TCHHOHpOBO,Z[HOCTB, KOHBCKIIHA, I/ISJ'Iy‘-ICHI/IC),
QJICKTpU3alus TCI, B3aHUMOICHCTBHE 3apsAa0B, JIeNCTBUSA QJICKTPUYCCKOTO TOKa, KOPOTKOC
3aMbIKaHHUC, B3aHMOJICHCTBHE MAar"suToB, JICICTBME MarHUTHOTO IIOJIS Ha IMPOBOJHUK C TOKOM,
QJICKTPOMArHUTHaA I/IHIIyKI_II/IH) N0 OMMUCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOG SIBJICHUC,



pacro3HaBaTh MPOSBICHUE N3YUYCHHBIX (PU3UUECKUX SBICHUN B OKPY)KAIOLIEM MUPE, B TOM YHCIIE
¢u3nveckue SBICHUS B IPUPOJE: IMOBEPXHOCTHOE HATSKEHHE W KAaNWUISPHBIC SIBJICHUS B
NpUpOJIe, KPUCTAUIBI B Npupoje, nsnydenue ConHIa, 3aMep3aHue BOJI0OEMOB, MOPCKHUE OpHU3BI,
o0Opa3oBaHue pOChl, TyMaHa, MHEsl, CHETa, AIEKTPUUYECKHE SABJICHHS B aTMOc(hepe, AIeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE ToOJe 3emid, Apel MoocoB, pojib MAarHUTHOTO TOJS IS
KU3HU Ha 3emie, MOJSIPHOE CHUSIHUE, IIPU ATOM IEPEBOAUTH MIPAKTHUUECKYIO 337a4y B y4eOHYIO,
BBIJICIISATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) PU3NYECKUX SBJICHUII;

OTIHMCBHIBATH U3yYE€HHBIE CBOWCTBA TEJ U (PH3MUECKHUE SIBICHHS, UCTIONB3YS (PU3NYECKHUE BEITNIHHBI
(TemmepaTypa, BHYTPEHHSSI SHEPrUs, KOJINYECTBO TEIUIOTHI, y/eIbHAasl TEIUIOEMKOCTh BEILIECTBA,
yZeIbHas TEIU10Ta IUIaBJICHUS, yIeJIbHAs TEII0Ta Iapoo0pa3oBaHusl, yielIbHasl TEMIOTa CrOpaHus
TOIUIMBA, KOA(PQPUIMEHT I0JIE3HOTO ACUCTBUS TEIUIOBOM MAaIlIMHBI, OTHOCUTEIbHAS BJIAXKHOCTh
BO3JlyXa, AJIEKTPUYECKUI 3apsl, CWIa TOKa, 3JEKTPUUYECKOE HaIpsLDKEHHUE, CONPOTHBIICHHE
MIPOBOJIHHKA, Y/I€IbHOE CONPOTUBIIEHUE BEIECTBA, pab0Ta U MOIHOCTh JIEKTPUUYECKOTO TOKA),
Py ONHMCAHUM TPABUIBHO TPAKTOBAaTh (U3MYECKHI CMBICI HCIOJb3yEMbIX BEJIMYUH,
0003Ha4YeHMs] U €IMHUIBl (U3UYECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE JTAHHYIO
(u3NYECKyI0 BETMYHUHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH I'paUKU U3y4EHHBIX 3aBUCUMOCTEN
(bMBUYECKUX BEJIMYUH,

XapaKTepH30BaTh CBOMCTBAa Tej, (PU3MUECKHE SBIIEHUS W MPOIECCHI, HCMHOJb3yd OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH CTPOEHUS BELIECTBA, MPUHILIUIT CYEPIIO3ULINN
noJsiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma Jjisl yyacTKa LIeTH,
3akoH J[>xoyna—JIeHia, 3ak0H COXpaHEeHUs SHEPTUH, TIPU ITOM J1aBaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3allMCBhIBaTh €r0 MaTEMaTHUECKOE BhIPAKEHUE;

OOBACHATh (PU3NYECKHE IMPOLIECCHl W CBOMCTBA TeN, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallMi
MIPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUYMHHOCIEACTBEHHbBIE CBS3H, CTPOUTH
00bsCHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1-2 WM3YYEHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3aaud B 2—3 AEWCTBHS, MCIOJB3YS 3aKOHBI M (OPMYJIBI, CBS3bIBAIOLINE
¢bu3znyeckue BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/layd 3alHChIBaTh KpPaTKOE YCIOBHE,
BBISIBIISITh HENOCTATOK JAHHBIX JUId pElIeHUs 3ajaud, BBIOMpAaTh 3aKOHBI WU (POPMYIIBI,
HeoOXouMble JUIsl €€ pelIeHHs, MPOBOIUTH PACUYEThl M CPaBHHUBATh MOJYYCHHOE 3HAUCHUE
(buznyecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOpblE MOXKHO PpEIIUTh HPH MOMOIIM (PU3HUECKUX METOJOB,
UCIIOJIb3YSl OINHUCAHHE WCCIEIOBAaHMs, BBIICNIATH IMPOBEPSIEMOE IMPEANOJIOKEHHE, OICHUBATh
MIPaBUJIBHOCTH MOPSIKA MPOBEACHUS UCCIIEIOBAHMS, JIeNIaTh BHIBOJIBI;

MIPOBOJUTH OMBITHl IO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tl
(kanmwsipHBIE SIBJICHMS, 3aBHUCHMOCTb JaBJICHHUS BO3[dyXa OT ero o0béMa, TeMIeparyphl,
CKOPOCTH TIpollecca OCTBIBaHWS M HarpeBaHUs MpPH HU3IYyYSCHUH OT I[BETa H3Iy4aromiei
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HCHAPEHHUs BOJbI OT TEMIIEPATyphl KHAKOCTH U
wionaau e€ MOBEPXHOCTH, 3JICKTpU3alMs Tel U B3aUMOJCUCTBUE AJIEKTPUUYECKUX 3apsJioB,
B3aUMO/JICHCTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaJIM3allMsl MAarHUTHBIX TIOJIEH MMOCTOSIHHBIX
MarHuToB, JEWUCTBUS MarHUTHOTO TOJII HAa MPOBOJHHK C TOKOM, CBOWCTBA 3JEKTPOMArHHUTA,
CBOMCTBA  D3JEKTPOJBUTATENs  MOCTOSIHHOTO  TOKa):  (OpPMYIHMpOBaTH  IpOBEpsieMble
MPENOJI0KEeHUs, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOT0 000pyI0BaHUs, OIUCHIBATH X0/ OIBITA
1 (GOpMYITUPOBATh BBIBOJIBI,

BBITIOJIHATH NPSMbIE U3MEPEHMSI TEMIIEPATYPbl, OTHOCUTENBHOMN BIa)KHOCTH BO3/lyXa, CHJIBI TOKA,
HanpsDKeHUs C MCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEJINYMH,
CpaBHUBATh Pe3y/IbTaThl U3MEPEHUH C YU4ETOM 33JaHHON aOCOJIFOTHON MOTrPEIIHOCTH;

IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT Jpyroil c
UCTIOJIb30BAHUEM TPSIMBIX U3MEPEHU (3aBUCMOCTD COITPOTHBIICHUS TPOBOIHUKA OT €0 JUIUHBI,
IUIOLIAM TIONEPEYHOTO0 CEYEHHUs M YAEIBbHOTO CONPOTHBIICHHS BEIIECTBA IPOBOJHUKA, CUIIBI
TOKa, WAYIIEr0o 4Yepe3 NPOBOAHMK, OT HANpsHKEHUS Ha MPOBOJHMKE, MCCIEI0BAHUE
MOCIIEIOBATEIBHOTO U NapaJJIeIbHOTO COSAMHEHUM MPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0OBAHHE,



coOMpaTh YCTAHOBKY M BBINOJHATH M3MEPEHHUs, CIEAys MPEUIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ybTaThl TOJYYCHHOH 3aBUCMMOCTH B BHUAE TaOMUIl W TrpaduKoB, AenaTh BHIBOJBI MO
pe3ysipTaTaM UCCIIEOBaHMS;

MIPOBOJIUTh KOCBEHHbIE U3MEpEHUs (HU3NUYECKUX BeIMUYUH (yHeNbHas TEII0EMKOCTb BEIECTBA,
COINPOTHUBIIEHUE TPOBOJHMKA, pabOoTa W MOITHOCTh OJJIEKTPUYECKOTO TOKA): IJIAHUPOBATh
M3MEpEHUs, COOMPATh IKCIIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEIOKEHHOW UHCTPYKIIUH, U
BBIUMCIIATH 3HAYEHUE BEJTHMYUHEI;

cOOIIIOIaTh MpaBHiIa TEXHUKN OE30MAaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYIOBAHUEM;
XapaKTepU30BaTh MPHUHIMUIBI JIEHCTBUS WM3YUYEHHBIX TMPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OTIOPO¥ HA MIX OTIMCAHMSI (B TOM YHCIIE: CHCTEMa OTOTUICHHS JIOMOB, THTPOMETP, TapoBasi TypOHHa,
amIepMeTp, BOJBTMETP, CUETUMK IIEKTPHUECKOW ISHEPTHHU, DIEKTPOOCBETHTEIbHBIE MPHOOPHI,
HarpeBaTeIbHbIE AIIEKTPOTIPUOOPHI (mpumepsl), JNEKTPUYECKUE MIPEAOXPAHUTEIIH,
AIIEKTPOMATHUT, DSJIEKTPOJBUTATENb IIOCTOSIHHOTO TOKAa), HCIOJB3ys 3HAHUS O CBOWCTBaX
(bu3nyecKux ABJICHUN U HEOOXOAUMBbIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHWYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM H
CXEMAaTUYHBIM PHUCYHKaM (KHUJIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHETO CrOpaHusi, JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJEKTPUUYECKUX Leneil ¢
MOCJIEIOBATENIbHBIM U TMapaJUIeNIbHBIM ~ COEIMHEHUEM 3JIEMEHTOB, pasfinyas yCJIOBHbBIE
0003HaYEeHHSI FIIEMEHTOB AIEKTPUUECKHX IIeTIeH;

MPHUBOANTH MPHUMEPH! (HAXOIUTh HH(POPMAIUIO O TpUMepax) MPaKTHYECKOTO HCIOJIB30BAHUS
(bU3NYEeCKUX 3HAHUH B TIOBCETHEBHOW KHU3HH UTs1 00ecTiedeHnst Oe30MacCHOCTH Py 00paneHuH ¢
npubopaMu W TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJCHHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKAIOIIEH CpeIe;

OCYLIECTBIIATh MOUCK HH(popManuu ¢uznyeckoro coiepkanus B VHTepHeTe, Ha OCHOBe
UMEIOIIUXCS 3HAHUN U ITyTEM CpaBHEHMSI TOTIOJIHUTENIbHBIX HICTOYHUKOB BBIJIENIATH HH(POPMALHIO,
KOTOpast ABJSETCA MPOTUBOPEUMBOM HIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJb30BaTh IIPU BBINIOJHEHUM Y4YeOHBIX 3aJaHUl HAyYHO-NOMYJSIPHYIO JIUTEPaTypy
(GU3NYECKOro CoJep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetd HTepHer, BiaaeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMKM U3 OJHOW 3HAKOBOU
CHCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M KPaTKHE YCTHBIE COOOIIEeH!s, 0000111as HHPOPMALIUIO U3
HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COAEP)KaHHUs, B TOM 4YMCJIE MYOJWYHO NPEACTaBIATH
pe3yibTaThl IPOEKTHOM WM HCCIIEAOBATENIbCKOM JIEATENIBHOCTH, IPU 3TOM T'PaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3UKH, CONPOBOXIATh BBICTYIUIEHUE
Mpe3eHTaLNEH;

IIPYU BBIIIOJHEHUU YyYEOHBIX NMPOEKTOB M HCCIEI0BAaHUM (PU3MUECKUX MPOLIECCOB paclpesensiTh
00513aHHOCTH B I'PyIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 32 BBHIIOJHEHUEM
IUIaHAa JeWCTBUM M KOPPEKTHPOBATh €ro, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B
NeATeNbHOCTb I'PYIIIbI, BBICTPAaUBaTh KOMMYHHKAaTUBHOE B3aMMO/ICHCTBHE, IPOSIBIISAS TOTOBHOCTD
paspenatb KOH(QJIUKTHL.

K koHiy oOyueHus B 9 kJacce npeIMETHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHUI:

HCII0JIb30BATh MOHATHUSA: CUCTEMA OTCUETa, MaTepHUaIbHasl TOUKA, TPAEKTOPHsI, OTHOCUTEIbLHOCTD
MEXaHUYECKOTO JIBIDKEHUS, nedopmarus (ynpyras, IUIacTHYEeCKast), TpeHue,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3kH, LEHTP TSDKECTH, aOCOJOTHO
TBEPJIOE TEJ0, LEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMYECKHE KOJICOaHUS U BOJIHBI,
3BYK, UH(PA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHbBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPhl MCIYCKaHUS M IOTJOIICHUs, anbda, Oeta- u
ramma-Hu3JIydeHus, U30TOIbI, A/I€pHast SHEPTeTHKA;



paznuuyath  sABIEHUS (PaBHOMEPHOE W  HEPAaBHOMEPHOE INPSIMOJIMHEHHOE  JIBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBM)KEHUE, CBOOOIHOE MTa/IEHUE TEJl, PABHOMEPHOE JABIKCHHE
M0 OKPYXHOCTH, B3aMMOJCHCTBHE TE€J, PEaKTHBHOE JABIDKEHHE, KOJIeOaTelIbHOE JBIKCHHE
(3aTyxaromme 1 BBIHYXJICHHBIE KOJIeOaHMs ), pE30HAHC, BOJTHOBOE JABM)KEHUE, OTPAKECHHE 3BYKA,
IPSIMOJIMHENHOE PaclpOCTPAHEHUE, OTPAKEHUE M IPEJOMIICHHE CBETa, [OJHOE BHYTPEHHEE
OTpa)XCHUE CBETa, PA3JIO’KEHHE OEOro CBETa B CIEKTP M CIIOXKEHHE CIEKTPaJbHBIX LBETOB,
JCIIEPCUSl CBETA, E€CTECTBEHHAs pPAJUOAKTHUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa
U3JIy4yeHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3HUYECKOE SIBJICHHUC;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUIN B OKPYXKAIOIIEM MHpE (B TOM YHCIIE
¢bu3nveckue sBICHUS B MPUPOJIE: MPUIMBBI U OTIIUBBL, IBIKEHHE TUIaHeT COTHEYHON CUCTEMBI,
PEaKTUBHOE JBIKEHUE KUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHHE,
ceificMHuYecKre BOJIHBI, IlyHaMU, 3X0, [IBETa TeJI, ONTUYECKHE SBJIECHUS B IPUPOE, ONOJIOTHUECKOE
NEeMCTBUE BHUAMMOTO, YIbTPapHUOJIETOBOTO M PEHTTEHOBCKOTO W3IYYEHHH, €CTEeCTBEHHBIH
PaZvoaKTUBHBIN (POH, KOCMHUYECKUE JTy4H, PAJUOAKTUBHOE HU3JIyYE€HHE NMPUPOJHBIX MUHEPAJIOB,
NeMCTBUE paJUOaKTUBHBIX M3JIyU€HUH Ha OpraHu3M ueloBeKa), IMpU OSTOM IEpPEBOJUTH
MPaKTUYECKYIO 3a/1auy B y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHU;

OTHCHIBATh U3yYEHHBIE CBOMCTBA TN U (U3NYECKHE SIBJICHUS, UCTIONb3Yys (PU3NUECKUE BEITUUNHBI
(cpenHsis W MrHOBEHHAas CKOpPOCTh Tejla IPU HEPaBHOMEPHOM JBHJKEHUH, YCKOpPEHHE,
nepeMeleHue, MyTh, yriIoBasi CKOPOCTb, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOIO NAaJEHHUSA, BEC Tejla, UMITYJbC Tejla, MMITYJIbC CHIJIbI, MeXaHH4ecKas pabora u
MOIIHOCTb, HIOTE€HIIMAIbHAs YHEPT U TeJla, MOIHATOTO HaJl IOBEPXHOCTHIO 3€MIIH, MOTEHIATIbHAS
SHEPrus CKaToil MpPY>KUWHBI, KHHETUYECKasi SHEPIHs, TOJIHAs MEXaHUYeCKasi SHeprus, Mepuo u
4yacToTa KoJjeObaHui, UTMHA BOJIHBI, TPOMKOCTB 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, IOKa3aTelb
MIPEIOMIIEHHUS CPEIbl), IPU OMMCAHUM MTPABHIIBHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX
BEJTMYMH, 0003HAYCHUSI U €AMHUIIBI (U3NYECKUX BEJTMYMH, HAXOAUTh (POPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (U3NYECKYIO0 BEJIWYUHY C JPYrUMH BEIUYHUHAMH, CTPOUTH TpapUKud H3yYECHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUeCKUE SIBICHUS U MPOIIECChI, UCTIOIB3Ys 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMHPHOTO TSATOTEHHS, MPUHLHUI  CYNEPIO3ULIMUA  CHJI, IPHUHIHUII
oTHOcuTeNbHOCTH ["anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS
U TPEIOMJICHUSI CBETa, 3aKOHBI COXPAHEHHUS 3apsiIOBOIO M MAacCOBOTO YHWCEN MpH SACPHBIX
peakuusix, MpuU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa M 3alUCHIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBACHATh (PU3WYECKUE IMPOLIECCHl W CBOMCTBA TeN, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallHid
MPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh NMPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHE U3 2—3 JOTMYECKHX IIaroB C OMOpPOM Ha 2—3 U3YyUYEHHBIX CBOICTBA (PU3UUECKHX
SIBJICHUH, PU3NYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

peuarh pacu€THbIE 3a7auu (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 YpaBHEHHI ), HCTIOIb3Yys 3aKOHBI U
dbopMynbl, CBs3bIBaOIIME (U3UYECKHE BEIMYMHBI: HAa OCHOBE AaHAIW3a YCJIOBHS 3a/laud
3aMMChIBAaTh KPATKOE YCJIOBHE, BBISIBISTH HEJAOCTAIOIINE WM M30BITOUHBIE TaHHBIE, BHIOMPATh
3aKOHBl U (OPMYIbl, HEOOXOJAWMBIE JJIS PpEIIeHUs, IMPOBOAUTh pacuéTbl M OLEHMBATh
PEATMCTUYHOCT TIOMYYSHHOTO 3HaYeHUST GU3NYECKON BETUUYHHBI;

pacrio3HaBaTh HpPOOJEMBbI, KOTOPble MOXKHO PEIIUTh IMPH HNOMONIM (PU3MYECKHX METOJOB,
UCIOJIb3YSl ONMCAHWE HCCIEIOBAaHMs, BBIACIATH IPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATD
MPaBUJILHOCTh TOpAJIKA TPOBEJECHUS WCCIEAOBAHMS, JA€NaTh BBIBOAbI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OIBITOB;

IPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH MM (PU3HYECKUX CBOWCTB Tel
(u3yyeHue BTOpOTO 3akOoHa HpIOTOHA, 3aKOHAa COXpPAaHEHMs SHEPIHM, 3aBHUCHUMOCTbH IEepHoja
KoJieOaHu MPYKMHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJbIX KoJieOaHUH, MpsIMOJIMHEIHOE paclpocTpaHEeHHe CBETa, pas3sioskeHue Oeoro



CBETa B CHEKTp, U3yUYeHHE CBOMCTB M300pakeHUS B IUIOCKOM 3€pKajieé U CBOMCTB M300pakeHUs
npeaMera B cOOMparoIieil JrH3e, HaOMroIeHHe CIUTOIIHBIX U JIMHEHYaThIX CIEKTPOB U3ITy4EHNUs):
CaMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, ONUCHIBATH X0
OTIBITA U €TO PE3YJbTaThl, POPMYIUPOBATH BBHIBOJIBI;

IIPOBOJUTH IIPH HEOOXOIMMOCTH CEpPHUIO NPSAMBIX M3MEPEHMM, ONpEAessas CpeJHee 3HaueHUue
u3MepsieMoil BenmnuuHbl ((POKYCHOE paccTOsHHE cOOMparomieil JHMH3bI), 000CHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MEPUTEITBHOTO TPrOopa);

MIPOBOJIUTH MCCIIEJIOBAHNE 3aBHCHUMOCTEH (M3UYECKUX BEJIWYMH C HCIOJIBb30BaHUEM MPSIMBIX
U3MepeHul (3aBUCUMOCTb ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBWKEHUU 0€3 HadallbHOM
CKOPOCTH, IepHoJia KojaeOaHu MaTeEMaTUUECKOTO MasiTHUKA OT JIUTMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaXXEHMsI CBETa OT yIyla MaJeHUs U Yrja IpeJOMJIEHUS OT yryla NMaJeHMs): IIaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY, (PMKCHUPOBATH PE3YNIbTAThl MMOITY4EHHOMN
3aBUCHUMOCTH (PU3NYECKUX BEJIUYUH B BUJIE TaOIHIl U rpaMKOB, J1€1aTh BBIBOJIBI IO pe3yabTaTaM
HCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE N3MEPEHMsI (PU3MUECKUX BEIMUUH (CPEeIHAs CKOPOCTh U YCKOPEHHUE Tema
IIpU PAaBHOYCKOPEHHOM JIBUYKEHUM, YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MpPYKHHBI,
KO3(G(UIIMEHT TPEHHUsS CKOJBXKEHMs, MeXaHW4ecKass pabdoTa M MOIIHOCTb, YacTOTa U TEPHUOJ
KoJieOaHUi MaTeMaTHYeCKOro U MPYKMHHOTO MasiTHUKOB, ONITHYECKasl CUjla COOMparoeil TMH3bL,
paavoaKkTUBHBIN (POH): TUIAHUPOBATh MU3MEPEHHUS, COOMpPATh FKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUS], ClIeys MPEATI0KEHHON MHCTPYKIMH, BBIYUCIATh 3HAU€HNUE BETUYUHBI U
aHAJIM3UPOBATh MOJTYUYEHHbIE PE3YyIbTAThI C YUETOM 3aJJaHHON MOTPELIHOCTH U3MEPEHHUI;
coOroAaTh MpaBuila TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
pa3nauyaTh OCHOBHBIE NpPU3HAKU M3YYEHHBIX (U3MUECKUX MOJeNeil: MmaTepualibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJO, TOUEUHBIM UCTOYHMK CBETA, Ty, TOHKAs JIMH3a, IJJaHETapHask MOJIEIb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT0 5/1pa;

XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS H3Y4EHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOWCTB ¢
OMopoil Ha MX omnMcaHus (B TOM 4YHCIE: CHUAOMETP, JATYUKU IIOJIOKEHUS, PACCTOSHHUS U
YCKOpEHHs, pakeTa, »5XO0JIOT, OYKH, MEepUcKor, (oToammnapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, KaMepa BuibcoHa), MCHONB3ys 3HAHUA O CBOMCTBAX (U3NYECKUX
SBJICHUH U HEOOXOqUMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM W3YyYEHHBIX TEXHHYECKUX YCTPOMCTB,
M3MEPUTENbHBIX IPUOOPOB U TEXHOJIOTMUYECKHUX ITPOLIECCOB MPH PEIIEHUH Y4eOHO-IIPaKTHUECKUX
3aJay, ONTUYECKUE CXEMbI Ul MOCTPOEHHs M300pakeHUI B IUIOCKOM 3epKalie U coOuparoreit
JIMH3E;

IPUBOANUTH MPUMEPHI (HAXOIUTh MH(DOPMALUIO O IpUMepax) MPAKTHUYECKOIo HCHOJIb30BAHUS
(bu3nUecKrX 3HaHUH B TIOBCEIHEBHOM XKU3HU U1 oOecrieyeHHs 6e3011acHOCTH NPH 00paIeHUH €
npubopaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS U COONIOJCHHUS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYKaIOIIEH Cpefie;

OCYLIECTBIATh MOMCK MHPOPMALUU (PU3NYECKOTO cojiepkaHus B VIHTepHeTe, caMOCTOSTEIbHO
(bopMynupys MOUCKOBBIN 3ampoc, HAXOAUTh IMYTH OIpPENENIEHUsI JOCTOBEPHOCTH IOJIy4EHHOMH
nH(pOpMaLUY HAa OCHOBE UMEIOLIUXCSI 3HAHUN M TONOJHUTEIbHBIX UICTOYHUKOB,;

UCMOJb30BaTh MPU BBINOJHEHMHM Y4YeOHBIX 3a/JaHUIl HAayYHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3MYeCcKOro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT, BIaieTh
npuéMaMi KOHCHEKTHPOBAHUS TeKCTa, MpeoOpazoBaHHUs HHGOpMAIMKM U3 OJHOW 3HAKOBOU
CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUHU U3
HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO COAEp)KaHMs, MyOIMYHO MPEACTaBIATh PE3YJbTaThl
IIPOEKTHOM WJIM HCCJIEN0BATENbCKOW JIEATENBHOCTH, INPU ATOM TI'PaMOTHO HCIIOJIB30BaTh
M3yYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro pasjena GU3UKU U COMPOBOXKIATh BHICTYIUICHUE
Ipe3eHTaIuel ¢ yuéToM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



3. TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne

HaumeHnoBaHnue pa3ziesnioB U TeM IPOrpaMMbl

KonnuectBo yacos

OnexrpoHHbie (TU(PPOBHIE)

/11 Bcero KontponsHubie [IpakTuueckue 00pazoBaTebHBIE PECYPCHI
paboThl paboThl
Pa3nes 1. @u3uka u e€ poJib B IO3HAHUHN OKPY/KAKOIIEro MIUpa
1.1 | ®usmka - HayKa O MPHUPOJEC 2 https://m.edso0.ru/7f416194
1.2 | ®dusnyeckre BEINIHHBI 2 1 https://m.edsoo.ru/7f416194
1.3 | EcTecTBeHHOHAYYHBII METO]I TIO3HAHUS 2 1 https://m.edso0.ru/7f416194
Wroro mo pazueny 6
Paspnen 2. IlepBoHayasbHbIe CBeICHUS 0 CTPOCHUH BElECTBA
2.1 | CtpoeHue BelecTBa 1 https://m.edsoo0.ru/7f416194
2.2 | JIBmkeHHe U B3aMMOICHCTBHIE YaCTHI] BEIECTBA 2 1 https://m.edsoo.ru/7f416194
2.3 | ArperartHble COCTOSIHUS BEIIECTBA 2 https://m.edsoo0.ru/7f416194
Uroro mo pazgeny 5)
Paznen 3. /IBu:keHHe U B3auMoOJeiicTBUE Tel
3.1 | MexaHuUeCcKOE IBUKECHUE 3 https://m.edsoo.ru/7f416194
3.2 | Unepuus, Macca, IIOTHOCTh 4 1 https://m.edsoo.ru/7f416194
3.3 | Cuna. Buasl cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH ¥ ra3oB
4.1 | JlaBaenue. [lepenaua naBiacHus 3 https://m.edsoo.ru/7f416194
TBEPIBIMH TEJIAMH, JKUJIKOCTSIMH U Ta3aMu
4.2 | JlaBieHHE KUIKOCTH 5 https://m.edsoo.ru/7f416194
4.3 | AtmocdepHOe HaBiIcHHE 6 https://m.edsoo.ru/7f416194
4.4 | [leficTBHe XUIKOCTH ¥ T'a3a Ha MOTPY)KEHHOE B 7 1 3 https://m.edsoo.ru/7f416194
HUX TEJIO
Wroro no pazneny 21
Pa3nea S. PaGoTa u MOIIHOCTB. JHEprus
5.1 | PaGoTa 1 MOIIHOCTE 3 1 https://m.edsoo.ru/7f416194
5.2 | IlpocTeie MEXaHU3MBI 5 1 https://m.edsoo.ru/7f416194
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5.3 | Mexanudeckas SHeprus 4 1 1 | https://m.eds00.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
8 KJIACC
Ne HanmenoBanue pasaeinoB U TeEM IpOrpamMMBbl KosmmuecTBo yacos OnekTpoHHbIe (IU(POBHIE)
n/m Bceero KonTponbabie IIpakTnueckue 00pazoBaTeNIbHBIE PECYPCHI
paboThI paboThl
Paspnen 1. TenioBble siBJaeHUs
1.1 | CtpoeHue u CBOICTBA BElIECTBA 7 https://m.edsoo.ru/7f4181ce
1.2 | TemioBsIe MPOIECCHI 21 1 5 https://m.edsoo.ru/7f4181ce
Wroro mno pazueny 28
Paznea 2. DyiekTpu4ecKue 1 MATHUTHbBIE SIBJICHUSA
2.1 | DnekTprueCKHUe 3apAabl. 3apsHKCHHBIEC TEJIa U UX 7 1 https://m.edsoo.ru/7f4181ce
B3aUMOJEHCTBUE
2.2 | TIoCTOSIHHBIN SJICKTPUIECKUH TOK 20 1 7 https://m.edsoo.ru/7f4181ce
2.3 | MarHuTHbIC SIBICHHS 6 1 1.5 https://m.edsoo.ru/7f4181ce
2.4 | DIeKTpOMarHuTHAS WHIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5

9 KVIACC

HaumenoBanue pa3zenoB U TeM IporpaMMbl

KomanuectBo yacoB
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No Bcero KontponsHbie IIpaktudeckue OnextponHble (U(PoBBIE) 00pa3oBaTEIHLHBIE
n/n paboTh paboTh pecypcehl
Pasznen 1. Mexanuveckue siBJIeHUs
11 | MexaHn4eckoe JIBMKCHHE U CIIOCOOBI €0 ONMMUCAHHS 10 1 https://m.edsoo.ru/7f41a4a6
1.2 | B3aumoeiicTBre TeI 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHBI COXpaHEHHUS 10 3 https://m.edsoo.ru/7f41a4a6
HWroro mo pasueny 40
Pa3nen 2. Mexanuveckne KoJieOaHUs U BOJHbI
2.1 | Mexanuueckue KojeOaHus 7 3 https://m.edsoo.ru/7f41a4a6
2.2 | MexaHWYeCKUE BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasznmeny 15
Paszzen 3. DJeKTPOMATHUTHOE M0JI€ H 3JIEKTPOMATHUTHBIE BOJTHBI
3.1 | DIeKTPOMArHUTHOE TOJIE U DIICKTPOMArHUTHBIC 6 2 https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no paszueny 6
Pa3znea 4. CBeToBbIe SIBJICHUS
4.1 | 3akOHBI PaCIPOCTPAHEHUSI CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3BI ¥ ONTHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 | PasznoxeHue 6€I0ro CBETa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 15
Pa3nen 5. KBaHTOBBIC SIBJICHUSA
5.1 | McnyckaHue U MOTJIOMICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
5.2 | CTtpoeHre aTOMHOIO sapa 6 1 https://m.edsoo.ru/7f41a4a6
5.3 | SlmepHble peakIuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17
Pasnen 6. [loBropuTeibH0-00001IaI01IMIA MOY b
6.1 | I[ToBTopenue u 060OIICHNE COIEPIKAHUS Kypca 9 2 https://m.edsoo.ru/7f41a4a6
¢bu3uku 3a 7-9 Kmacc
HWtoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27
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