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COJEPKAHUE OBYYEHUA

7 KIIACC

Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPY KAIOIIEro MUpa.

®usnka — Hayka o mpupoje. SBmeHus npupoabl. PU3HUECKHE SBICHHUS: MEXaHUYECKUE,
TEIUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeaMUMHBL. 3Mepenune ¢usznyeckux BenuuuH. Duznyeckue MpPUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTEMA €IMHMULI.

Kak ¢u3uka u gpyrue ectecTBeHHbIEe HAyKH M3y4daloT Npupoay. EcTecTBeHHO-HAYyUYHBIH METOA
MO3HaHUsA: HaOIIO/IeHHEe, TIOCTAHOBKAa HAYYHOTO BOIPOCA, BBIIBMIKCHUE TUIOTE3, SKCIIEPUMEHT IO
MIPOBEpPKE THUIIOTE3, OObACHEHHWE HalmoAaeMoro sBieHus. Onucanue (QU3MUECKUX SBICHUN C
IIOMOILIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBBIE, JJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®usmnueckue NpuOOPHI W Mpoleaypa MNPSMBIX HW3MEPEHUH aHaIOrOBBIM U IU(PPOBHIM

prOOpPOM.

Jlabopamopuuvie pabomot u onvimel.

Onpenenenre UeHbl JeJIEHUs MIKaJIbl U3MEPUTEIBHOIO TpHOopa.
H3mepenne paccToOsTHUM.
W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.
Onpezenenue pa3MepoB MaJibIX TeJ.
W3mepenue TtemmepaTypbl NpU I[OMOIIM JKUIAKOCTHOIO TEPMOMETpa M JaTyvKa
TEeMIIepaTypsbl.
6. IlpoBeneHue wmccnenOBaHUSI IO TPOBEPKE THIOTE3BI: JAINBHOCTH TOJNETA IIApUKA,
MYLIIEHHOTO TOPU30HTAIBHO, TEM 00JIbIlIe, YeM OOJIbIle BBICOTA ITYCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemecTBa: aTOMbI U MOJIEKYJIBI, UX pazMepbl. OBITHI, JOKa3bIBAIOLINE JUCKPETHOE
CTPOEHHE BEILECTBA.

JIBrxenune wactul] BemiecTBa. CBA3b CKOPOCTH JBHKEHUSI 4YacTHL[ C TEMIIEpaTypoM.
BpoyHoBckoe nBmwkenue, auddys3us. BzaumoneilcTBME UacTUIl BEIIECTBA: MPUTSDKEHHE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B, JKUIKOCTEN U TBEPABIX (KPUCTATNTNYECKHUX )
Ted. B3auMoOCBsI3b MEXIy CBOMCTBAMU BEIIECTB B pa3HBIX AarperaTHbIX COCTOSIHUSX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Hab6mronenue nuddysuu.

3. HaOmonenue sBIeHWH, OOBSICHSIONINXCS TPHUTSHKCHHEM WM OTTAIKHBAHUEM YaCTHUI

BELIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCTONB30BaHUEM (GoTorpaduii).

2. OnbITHI IO HAOTIOJACHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYIISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexannueckoe OBUXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOe ABMkeHHe. CkopocTs. CpenHss
CKOpPOCTb IPU HEPAaBHOMEPHOM JIBHKEHUU. PacuéT myTH 1 BpeMeHU JBHKEHUS.

SIBnenue uHepLMu. 3aKOH MHEpLUU. B3auMoaeiiCcTBIE TeNl KaK MpUYMHA U3MEHEHUSI CKOPOCTU
NBWKEHHs Tell. Macca kak Mepa mHepTHOCcTH Tena. IlnmotHocTh BemectBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B elMHUIIE 00BbEMA BEIIEeCTBA.

Cuna Kak XapakTepucTuka B3auMojiericTBuda Teil. Cuita ynpyroctu u 3akoH ['yka. 3sMepenne
CUJIBI C TIOMOILBIO TUHAMOMETpa. SIBJI€HHE TATOTEHHS U cuiia TsokecTH. Cuila TSHXKECTH Ha APYrux
manerax. Bec Tena. Heecomocth. CriokeHHWe CuUJI, HaNpaBiIEHHBIX [0 OJHOW MPSMOM.
PaBHogelicTByromas cui. Cuna tpeHus. TpeHHe CKOJIbXEHUS U TPEHHE NOKosA. TpeHue B MPUPOAE U
TEXHUKE.
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Hemoncmpayuu.
Habntonenne MexaHMYEeCKOTro ABMKEHHS Tela.
H3MepeHnne CKOpOCTH MPSMOJIUHENHOTO JBUKECHUSI.
Habnronenue siBleHUs] HHEPLIUU.
Habuoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHHUE Macc 10 B3aUMOJICHCTBUIO TEIL.
CnoxxeHue cuil, HallpaBJIEHHBIX IO OJHOM MPSIMOU.
JIaﬁopamoprle padomout u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO [BIDKEHUS (IIapuKa B IKUAKOCTH, MOJEIH
3JEKTPUYECKOTO aBTOMOOMIIS U TaK J1ajiee).
2. OmpezneneHue cpeAHe CKOPOCTH CKOJIbXKEHHS Opycka WM IIapukKa [0 HaKJIOHHOM
IIJIOCKOCTH.
OmnpezeneHre MmI0THOCTU TBEPAOTO TeENa.
4. OmpITbl, JEeMOHCTPHPYIOIIME 3aBUCHUMOCTh pacTshkeHHs (aedopMaiiiv) TpPYKHHBI OT
MPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI TPEHMSI CKOJIbKEHHS OT Beca Tela U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CriocoObl yMEHbBIIIEHUS U YBeIHUYEHUs NaBieHus. JlaBneHue rasza. 3aBHCUMOCTh
NaBJIeHUd Ta3a oT oObéMma, Temnepatrypsl. llepenaua naBneHus TBEPABIMU TeIaMH, KHUIKOCTAMU U
razamu. 3akoH [lackans. [TneBMaTH4eckre MalIMHbl. 3aBUCUMOCTD JIaBIICHUS KUKOCTH OT TTyOHHBI.
I'unpocratuueckuii napanokce. CooOmaromuecs cocyabl. ['uapaBinueckue MeXaHU3MBl.

Atmocdepa 3emnan u armocdepHoe naBieHHe. [IpuuMHBI CyIIECTBOBaHHUS BO3AYIIHOMN
obomoukn 3emun. Ombir Toppuuermu. W3mepenme armocdepHOro maBieHUs. 3aBHCUMOCTH
aTMOC(epHOro AaBJIEHHs OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! 11t u3mepeHust aTMoc(hepHOro
JTaBJICHHUS.

JlelicTBUE )KUIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TeJo. BeITankuBaromias (apxumeioBa) cuia.
3akon Apxumena. [InaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABIJIEHUS T'a3a OT TEMIIEPATYPh.

Ilepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.
Coobmarommuecst CoCybl.
I'mppaBnuueckuit mpecc.
[TposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.
3aBHCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYXKEHHOM YacTH Teda M IIOTHOCTH
AKHUJKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUJKOCTH.
8. YcioBue 1rutaBaHus TeN: TUIAaBaHWE WM MOTPYKEHUE TEJT B 3aBUCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEN TeJa U )KUJIKOCTH.
Jlabopamopuvie pabomsl u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH Beca Tejia B BOE OT 00bEMa NOrpy:KEHHON B )KUIKOCTh YaCTH
Tena.
2. OmnpeneneHue BHITAJIKUBAIOIIECH CUITBI, IEHCTBYIOLIEH Ha TEJIO0, MOTPYKEHHOE B KHUIKOCTb.
3. TIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI, ICHCTBYIONICH HA TEJIO B KUIKOCTH, OT
Macchl Tea.
4. OnbIThl, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh BBHITAIKUBAIOIICH CHIIbI, IEHCTBYIOIIEH Ha TEJIO
B )KMJKOCTH, OT 00bEMA MOTPYKEHHOM B KHUJIKOCTb YACTH T€JA U OT INIOTHOCTH JKUAKOCTH.
5. KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAHME JIOAKHM U OMNpeleleHue eé
IPy30I0AbEMHOCTH.

Pa3znesa 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecusi phlyara.
[IpumeHeHne npaBuiia paBHOBECHS pblyara K 0J10Ky. «3oj0Toe npaBmiio» Mexanuku. KI1J[ mpocThix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHHKE.
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Mexanundeckas sHeprus. Kunerndeckas U moTeHUHManbHas sHeprus. lIpeBpamieHue oaHOTrO
BHJIa MEXAHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAaHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Onpenenenue paboTHI CUIIBI TPEHHS IPU PABHOMEPHOM JIBUKEHUH TEJIA IO TOPU3OHTAIBHON
MTOBEPXHOCTH.

2. HccrnenoBanue ycrnoBHid paBHOBECHS pblUara.

3. Hsmepenne KII/I HaKIOHHOMN MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUSI MEXAHUYECKOM SHEPTUU.

8 KUIACC

Paznen 6. TenmsioBLIe ABJICHUA.

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO--KUHETHUYECKOM TEOPHH CTPOCHHS BeliecTBa. Macca u
pa3mepbl  aroMOB M MOJeKyJd.  OnbITbl, MNOATBEPAKAAIOUIME  OCHOBHBIE  IOJOKEHUS
MOJICKYJIIPHO-KUHETHUECKOU TEOPHH.

Mopnenu TBEPAOrO, KUIKOTO U ra3zoo0pa3HOro COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OOBSICHEHHE CBOWCTB ra3oB, JKUJIKOCTSH W TBEPIBIX TEJI HA OCHOBE ITOJOXCHHMA
MOJIEKYJIIPHO--KUHETHYeCKOM Teopud. C(CMauumBaHMe M KamWUISIpHbIE sABJIEHHS. TeruioBoe
pacIIMpeHne U CKaTue.

Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO TEIIOBOTO JIBHXKEHHS YacTUL. BHyTpeHHsIs
sHeprusi. CiocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: TeIulonepeaadya u coBepiieHue padorsl. Buabl
TEIUIONEepe1auu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IyUCHHE.

KonmuuectBo TemmoTel. YnenbHas TEIIOEMKOCTh BEIIECTBA. TemIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TemioBoro Oananca. [lnmaBieHue u OTBepleBaHHE KPUCTALTHYECKHX
BEIIECTB. Y AeNbHAs TerwioTa rasienus. [lapoobpasoBanue n konnencanus. Mcnapenne. Kunenue.
VYaenvHas Teriota mapooOpa3oBaHHs. 3aBHUCHUMOCTh TeMIIEpaTypbl KHUIEHHS OT aTMOC(EpHOTro
JTaBJICHMUSL.

Bnaxxnocts Bo3ayxa.

DHeprus ToIMBa. Y IeibHas TEMI0Ta CrOpaHuUs.

[Mpunnmne! padoTsl TemnoBsix aurateneit KI1J[ TemnoBoro asurarens. TemioBsie ABUTATEIH U
3alIuTa OKPYKaIOIIEeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

Habmtoienne 6poyHOBCKOTO JIBHKEHUSI.

Ha6mronenue quddysun.

Habmoienue sSBiIeHU CMaYMBaHUsI U KAMMJUTSIPHBIX SBJICHHA.

Habitoienue TemnoBoro pacimyvpeHus Ted.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUH 00bEMa U HAarpeBaHUH W OXJIXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypshl.

Buasl Terionepenayun.

OxJax/ieHre Ipy COBEpUIEHUH PabOThI.

HarpeBanue nipu coBepiiieHHH padOThI BHEUTHUMH CHUJIAMH.

0. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

1. HabmroneHne KuneHus..

12. HaGnroieHre TTOCTOSTHCTBA TEMITepaTyphl TIPH TJIaBICHUH.

13. Monenu TEIIOBBIX ABUTATENEH.

Jlabopamopuusie pabomot u onvimel.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKCHHUSL.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.

OnbITHI 10 HAOTIOCHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Onpenenenue AaBleHUs BO3yXa B OayUIOHE MIMTPHIIA.

OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTD JaBIICHUS BO3yXa OT €ro 00bEMa U HATPEBAHUS
WJIY OXJIQXKICHMUS.

RPRpowoo~NoOR~wNE
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6. IlpoBepka THMOTE3bl JMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOMN TPyOKe OT TeMIIepaTyphl.
7. HaOmrogeHue usMeHeHHUsI BHYTPEHHEH SHEPrUH TeJla B pe3ysibTare TeIuionepeaayu u padboTsl
BHEILIHUX CHJI.
UccnenoBanue siBieHus TEIiooOMeHa Mpy CMEIIMBAHUH XOJIOIHOM U ropsiueil BOJBI.
9. OmnpeneneHne KOIMYECTBA TEIUIOTHI, NOTYYCHHOTO BOJOW IMPH TEIUIOOOMEHE C HAarpeThiM
METAJUIMYECKUM [IUINHAPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCIHapEeHUs.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3TyXa.

13. OnpeneneHue yAenbHOM TEIIOTHI IJIABICHUS JIbAA.

Pazjnen 7. DaekTpuyeckne  MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. JBa pona 3JIeKTpHUUECKUX 3apsaoB. BzaumonelcTBue 3apsKEHHBIX Tell.
3akon KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJCHCTBHUS 3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsioB U
PacCTOSHUS MEXY TeTIaMu).

Onexktpuueckoe mnozie. Hanpspk€HHOCTh 3nexTpuyeckoro mnois. [lpuHnun cyneprno3unuu
ANEKTPUYECKHUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkTpuueckux 3apsioB. DJIEMEHTAPHBIN dieKTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

DONEeKTpUYeCKUd TOK. YCIIOBUS CYIIECTBOBAaHUS 3JEKTPUUECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBUS SJEKTPUYECKOTO TOKa (TEMJIOBOE, XWMHUYECKOE, MAarHUTHOE).
DNEeKTPUUYECKHUM TOK B )KUJIKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuia Toka. JieKkTpudyeckoe HanpspkeHue. ConpoTUBIEHUE TPOBOIHUKA.
VYnaenbHOe conmpoTuBI€HHME BemlecTBa. 3akoH Oma nans yuyactka uenu. llocnenoBaTenbHoe U
napajieIbHOE COEIMHEHHUE MPOBOIHHUKOB.

Pabora u MomHOCTH 3neKkTpuyeckoro Toka. 3akoH Jlxoyns—JleHna. DnekTpuyeckue Uenu u
MOTPEOUTENH dNEKTPUIECKOl dHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrossuHbie MarHuThl. B3auMmopeicTBUE TMOCTOSHHBIX MAarHUTOB. MAarHutHoe ToJIe.
MarnuTtHOoe 1nosie 3eMJId M €ro 3HaueHue A >ku3Hu Ha 3emuie. OnbIT Opcrena. MarHuTHoe mosne
ANEKTPUYECKOro ToKa. [IprMeHeHue 3eKTpOMarHuToB B TexHHUKE. JleficTBMe MarHUTHOrO MOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSHHOIO TOKA. VCronb30BaHNEe 3JIEKTPOABUTATENEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel  @apages.  SBnenne  anekrpomarHuTHoW — uHaykumu.  [IpaBuno  Jlenna.
Onektporereparop. CrnocoObl MOTyYEHUS DJICKTPHUUECKOM HOHEPrud. IJIEKTPOCTAHIIMH  Ha
BO300OHOBIISIEMBIX UCTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DnekTpu3anus Tenl.

JIBa posia 2JIeKTpUYECKUX 3apsI10B U B3aUMOJIEHCTBUE 3aPSIKEHHBIX Tell.
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DneKkTpocTaTu4ecKas NHIYKIHS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.

[TpoBOTHHKYN U AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO MO,

M cToYHMKH TOCTOSHHOTO TOKA.

JlelicTBUS DIIEKTPUYECKOTO TOKA.

0. DneKTpUYeCKHid TOK B )KHIKOCTH.

11. T"a30BBblit pa3ps.

12. Izamepenune ChiIbl TOKa aMIIEPMETPOM.

13. U3mepeHune 3MeKTPUIeCKOro HAMPSIKEHUST BOJTBTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHHH.

15. B3aumoelicTBiE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTHU pa3ziesieHus MOJICOB MarHUTa.
17. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

18. OnwiT Dpcrena.
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19. MarauTHOE 10JIe TOKa. DJIEKTPOMAarHuT.

20. JleiicTBME MarHUTHOTO IOJISt HA TPOBOJIHUK C TOKOM.

21. DnekTpoaABUTATEINb TOCTOSIHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHSI SJICKTPOMAarHUTHON HHTYKITUH.

23. OnbrTel @apajes.

24. 3aBUCUMOCTb HAIIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBCHHSI.

25. DneKTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH Tl HHAYKIMEH U IPH COIPUKOCHOBEHUH.

HccnenoBanue NEeHCTBUS JIEKTPUICCKOTO MOJIS HA TIPOBOJIHUKH U JTUJICKTPHKH.

COopka u mpoBepKa padOoThl JIEKTPUUECKOH IIETH MTOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIBI TOKA.

W3mepenue u peryinupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO YEpe3 PE3UCTOp, OT COMPOTHUBIICHUS

pe3UCTOpa M HAMPSIKEHUS Ha PE3UCTOPE.

7. OmBITBI, IEMOHCTPHUPYIONINE 3aBUCUMOCTD JIEKTPUIESCKOTO COMPOTHBIICHHS IIPOBOTHUKA OT
€ro JJIUHBI, TUIOIIAIU TOMEPEYHOr0 CEYSHHS U MaTepHarna.

8. TlpoBepka mpaBwiIa CIOXKCHHS HANPSDKCHUH TIPU TOCICIOBATCIILHOM COSAMHCHHH JBYX
PE3UCTOPOB.

9. Tlpomepka mpaBuiia JUIsi CHITBI TOKA TPU TTapauIeTbHOM COCTUHEHUHN PE3UCTOPOB.

10. OnpeneneHue paboOTHI FMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. Onpenenenre MOIIHOCTH ICKTPUIECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HAYIIETO YePe3 TaMIIOUKY, OT HAMPSKEHUS Ha HEll.

13. Onpenenenne KIIJ1 narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

15. 3y4yeHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPHU UX OOBETMHCHUN U Pa3/ICIICHHH.

16. UccnenoBanue neWCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnpITHI, TEMOHCTPUPYIONINE 3aBUCHMOCTh CHIIBI B3aHMOJCHCTBHS KATYIIKH C TOKOM H
MarHuTa OT CHJIbl TOKA U HAMPaBIIEHUs TOKA B KaTYyIIIKE.

18. N3yueHwue neiCTBUS MArHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue U u3yuyeHue padoThl SJIEKTPOABUTATES.

20. Usmepenne KI1/I anexkTpoaBuraTenbHON YCTAaHOBKH.

21. OnpITI TO HCCIAENAOBAHUIO SBJICHHSI DIIEKTPOMArHUTHOW MHIYKIMH: HCCIEIOBaHHE
W3MCHCHUI 3HAYCHWSI M HAIIPABJICHUS WHIYKIIMOHHOTO TOKA.

oakrwdE
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Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe nBrkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWUYECKOTO  JIBWKEHUsA. PaBHOMepHOe mpsMoiuHEWHOoe jaBwxkeHue. HepaBHoMmepHOe
psAMOJIMHENHOE BHKeHHE. CpelHsAsl U MTHOBEHHAs1 CKOPOCTh TeJIa TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE mpsiMonuHelHoe aBmkeHue. CBoOogHoe maneHue. OTMbBITHI
lNanunes.

PaBHOMepHOE JBIKEHUE 1O OKpY)HOCTH. [lepros n yacrota obparenus. JlnnelHas u yriaosas
ckopocTH. LleHTpocTpeMHuTENEHOE YCKOPEHHUE.

IlepBeit 3akoH Hbprorona. Bropoy 3akon Hserorona. Tperuit 3axkon Hserorona. IlpuHiuun
CYTIEpPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHMs CKOJIBbXXEHUS, CHJIa TPEHUS MTOKOS,
JIpYrue BUIbl TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHsI. Y CKOpeHHEe CBOOOIHOTO MajaeHus. J[BuxkeHne
mwanet Bokpyr Connna. [lepBas kocMuueckasi ckopoctb. HeBecoMoCTh 1 neperpys3ku.

PaBHOBecue MaTepuanbHOU TOYKU. AOCONMIOTHO TBEpIOE Tenmo. PaBHOBecHe TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpaiieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Tena. M3menenue wummnynbca. Mmmynbc cuibl. 3aKOH COXPAaHEHHS HMITYJIbCA.
PeakTuBHOE IBUXEHUE.



Mexannyeckas pabota u MOITHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU
u pabotel. [loTeHnManpHasE SHEPTUS Tela, MOJHATOTO HAJl TIOBEPXHOCTHIO 3eMid. loTeHInanpHas
SHEprus Cxkaroul npyxuHbl. KuHeTnueckas sHeprus. TeopemMa O KMHETHYECKOW HSHEPruu. 3aKOH
COXpaHEHHUS MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaGnroneHne MEXaHMYECKOTO JABMKEHHS TEJIa OTHOCUTEIHLHO PAa3HBIX Tel OTCUETA.

2. CpaBHeHHE ITyTel U TPACKTOPUHA JBMXKEHUS OJJHOTO U TOT'O K€ TeJla OTHOCUTENIBHO Pa3HbIX
TEN OTCUETA.

3. H3mepeHune cKOPOCTH U YCKOPEHUS NMPSMOIMHENHOTO ABHKEHHSL.

4. HWccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOIO JBUKEHMSL.

5. HabmroneHue nBuxkeHUs Tella 110 OKPYKHOCTH.

6. HaOmogeHne MexaHMUECKUX SIBJICHUH, MPOUCXOIANINX B cucteMe oTcuéra «Tenexka» mpu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MacChl Tela U AEHCTBYIOLIEH Ha HErO CUJIBI.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.

9. H3meHneHwue Beca Tena MpHU yCKOPEHHOM JBMKEHUH.

10. Ilepenaya umiyabca pyu B3aMMOAECHCTBUH TeJl.

11. ITpeoOpa3oBaHus SHEPTUH MIPH B3AUMOICHCTBHUH Tell.

12. CoxpaHeHue UMITyIbCa IPU HEYIPYTOM B3aMMOAECHCTBUM.

13. Coxpanenue UMITyIbCa MPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBHU.

14. HaGmoieHHEe peaKTHBHOTO JBHKCHUSI.

15. Coxpanenne MeXaHUYECKON SHEPTUH ITPH CBOOOTHOM TTa/ICHHH.

16. CoxpaHeHue MeXaHUYECKON HEPTUM MPU JBYXKEHUH TeJla M0/ 1eHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomol u onsimol.

1. KoHcTpyupoBaHMe TpakTa /sl pa3roHa U JajlbHEHIIEro paBHOMEPHOTO JBM)KEHUS HIapHKa
VI TEJIEKKHU.

2. OmpeneneHue cpenHell CKOPOCTH CKOJIbXKEHUS Opycka WM JBMJKEHHS IIapuka I10
HAaKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tela MpPU PAaBHOYCKOPEHHOM JIBWKEHMHM 110 HaKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTU IMYTH OT BPEMEHU IpU PAaBHOYCKOPEHHOM JBM)KEHUHU 0e3
Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka rumoTesbl: €Clid MpPU PaBHOYCKOPEHHOM JIBUKEHHMU 0€3 HayaJbHOM CKOpOCTH
IIyTU OTHOCSTCS KaK Psii HEUETHBIX YHUCEI, TO COOTBETCTBYIOIINE NMPOMEXKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccrenoBanue 3aBHCHMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JABIICHHSL.

7. Omnpenenenne KOXPPHUIMEHTA TPEHUS CKOIBXEHUSI.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenuie paboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJa 110 TOPU30HTAIbHON
MTOBEPXHOCTH.

10. Onpenenenre pabOTHl CWIBI YOPYTOCTH MpU MOABEME TIpy3a C HCIHOIb30BAHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. N3yueHue 3akOHa COXPAHEHUS SHEPTHH.

Pa3zpnen 9. Mexanudeckue KoJie0aHUs U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJI€OAHUH: TEpUOJ, YacToTa,
amruinTyna. MatemaTH4ecKuil U NpyXKUHHBIA MasTHUKH. [IpeBparienne s3Hepruu npu koiedareabHOM
JBUKECHUM.

3aryxatomue KojieOaHus. BbeiHykIeHHble KoneOanus. Pezonanc. MexaHWYecKue BOJIHBI.
CpolicTBa MexaHMUeCKUX BOJIH. IIpofonpHble U nonepeyHble BONHBIL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrnpocTpaHeHusl. MexaHM4eCKHe BOIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. THPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1.
2.

Habntonenue xoneOaHuil Tes Mo 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.



3. HaOmroneHue BRIHYKIECHHBIX KOJIeOaHUH M pe30HAHCA.
4. PacnpocTpaHeHue NPOAOJIbHBIX U NONEPEYHBIX BOJIH (HAa MOJEIN).
5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKH pe30HaHC.
Jlabopamopnusie pabomot u onvimel.
1. Onpenenenue 4acTOThI U NepUOa KOJIeOaHU MATEMAaTUUYECKOTO MasiTHUKA.
2. OmnpezeneHue 4acTOTHI U NepHOJa KOJIeOaHHUH MPYKUHHOTO MasTHUKA.
3. MHccrnenoBanue 3aBUCUMOCTH NeproJia KOJIeOaHUH MOABEIICHHOTO K HUTHU Ipy3a OT JJIHHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJICOAHUHN MPYKUHHOTO MAassTHUKA OT MAacChI TPpy3a.
[IpoBepka He3aBUCUMOCTH IepHoJa KoieOaHuil Tpy3a, MOJABEIHIEHHOTO0 K HUTH, OT MAacChl
rpysa.
6. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJeOaHUH MPY>KUHHOTO MasiTHUKA OT
MAacchl Ipy3a M KECTKOCTH MPYKUHBI.
7. VI3mepeHue yckopeHUsi CBOOOJIHOTO MaIeHHUS.
Pa3nea 10. D1eKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJe. DJIeKTPOMAarHUTHbIe BONHBI. CBOHCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. VICIIONMB30BaHME SJIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H.
DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BonHOBbIE CBOCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomnHOBBIE CBOHCTBa CBETA.
Jlabopamopuuvie pabomot u onvimel.
1. H3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO TeseoHa.
Pa3zpnen 11. CBeTroBbIe IBJICHUS.
JlyueBas wmognenb cBera. HMcrounwku cBera. [IpsmoimHelHOE pacnpoCTpaHEHHE CBETA.
3armenust Connua u JIynsl. Otpakenue cBeta. [1nockoe 3epkano. 3aKoH OTpa)KeHHsI CBETA.
[Ipenomiienue cBera. 3akoH mpenomiieHust cBeTa. [lonHoe BHyTpeHHee OTpakeHHE CBETa.
Vcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAYKEHHSI B ONITHYECKUX CBETOBOAX.
Jlunza. Xox nydeit B nuH3e. Ontuueckas cuctema ¢oToarnmapara, MUKPOCKOIa U TEJIECKOIIa.
I'na3 xak ontuyeckas cucreMa. bIn3opykocTb U AadbHO30PKOCTb.
Pasznoxxenue Genoro ceera B cnekTp. OmnbiTel HploToHa. CliokeHHE CHEKTpalbHBIX I1IBETOB.
JHucnepcus ceTta.
Jemoncmpayuu.
[IpsimosinHeitHOe pacpocTpaHeHHe CBeTa.
OtpaxeHue cBeTa.
ITony4yenne n300pa’keHU B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenominenne cpera.
OnTHyeckuii CBETOBO.
Xon nydeil B cobuparouieil 1uH3e.
XoJ 1y4ei B pacCeUBarOLLEH JIUH3E.
[Tonydenne n300pakeHUii ¢ TOMOIIBIO JINH3.
[TpunHmn neiicTBus GoroanmapaTa, MUKPOCKOTIA U TEJIECKOTIA.
10 Mogens r1a3a.
11. Pa3noxenue 6enoro cBeTa B CIEKT.
12. TTony4yenne 6en0ro cBeTa NMpH CIOKESHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopmuvie pabomul u onvimol.
1. HUccnenoBanue 3aBUCMMOCTH yTiia OTPa)KEHUSI CBETOBOIO JIy4a OT YIJia NaJeHHUs.
2. H3ydenue xapaKkTEepUCTHK H300paXeHHUs IIPEAMETA B IJIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCMMOCTH yrja IPEIOMIIEHHS CBETOBOIO Jyda OT yIjla MaJeHusi Ha
IPaHUIIE «BO3TYX—CTEKIIO.
[Tonyuenne n300pakeHHI ¢ ITOMOIIBIO COOMPAIOIICH JTUH3HI.
Onpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMpPArOILEH TMH3BI.
OnBITHI 11O Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
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7. OnsbIThl IO BOCTIIPUATHIO 1[BETA IIPEIMETOB MPU UX HAOIIOICHUH Yepe3 LIBETOBBIC (PHIIBTPHI.

Pa3nea 12. KBaHTOBLIE IBJICHHS.

Omneitel Pesepdopna u mmanerapHas mojaenb atoma. Mopenbp aroma bopa. Mcmyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTB. Anbda-, 6eTa- 1 ramma-usznyderus. CtpoeHue aroMHoro siapa. Hyknonunas
MOZIeJIb aTOMHOTO sAnpa. M3oronsl. PagnoaktuBHele npespainenus. [lepros noiypacnana aTOMHBIX
Aanep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHUsS 3apsiIOBOIO U MAaccOBOIO YHCEN. DHEpPrusl CBS3U
aTOMHBIX szaep. CBs3p Maccel M dHepruu. Peakuuum cuHTe3a u aeneHus snep. MIcTouHHMKM 3HEpruu
ConHua u 3B€31.

Snepnas sHepreruka. JlelcTBYs paAMOAKTUBHbBIX U3JIy4€HUH Ha )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

CrieKTpshl U3JIy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3anyuHbIX I'a30B.

Crnektp Boznopoza.

Habmronenune TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINX U3TYyUCHHIHA.

Perucrpanus uznydeHust IpupoaHbIX MUHEPAJIOB U IPOAYKTOB.

Jlaﬁopamopubte paodomwt u onvimol.

1. HaOnropeHue CIUIOMIHBIX M IMHEWYATHIX CIIEKTPOB U3ITYUICHUSI.

2. UccrnepoBanue TpeKOB: M3MEpPEHHE SHEPrMM 4YacTHULBl 110 TOPMO3HOMY IyTH (IO

dororpadusam).

3. H3mepeHue paaroakTUBHOTO (hoHa.

IHoBTOpHTE/ILHO-000011IAKOIIIUI MOLYIb.

IToBTOpUTENBEHO--0000IIAOIINKA MOy Ib TMpPEAHA3HAYEH Ul CUCTeMaTH3alMu U 0000IIeHus
MIPEIMETHOTO COJIEpKAHUS U OMbITa JEATEIbHOCTH, IPUOOPETEHHOIO NMPH M3YUYEHUU BCEro Kypca
¢u3uKy, a TaKkKe ANIA MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHy IO (u3MKe s
oOyuaromuxcsi, BHIOpPaBIINX ATOT y4EOHBIN IPEIMET.

IIpn n3ydeHnn JaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH, Ha
OCHOBE KOTOpBIX 00€CIEeYMBAETCS JOCTH)KEHHE IMPEIMETHBIX W METalpeIMETHBIX IUIAHUPYEMBbIX
pe3yabTaToB 00yueHHs, (OPMHUPYETCS €CTECTBEHHOHAy4Hash TPaMOTHOCTb: OCBOCHME HayYHBIX
METOJIOB UCCIIEI0BAHUS SIBICHUN MPUPOJIbI M TEXHUKH, OBJIaJICHUE YMEHUSIMH OOBSACHATH PU3NUECKHE
SBJICHUS, TPUMEHASA IONY4YCHHbIE 3HAHMs, pellaTh 3aJadd, B TOM YHCIE KauyeCTBEHHBIE U
SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIHATBHO AEATEIBLHOCTHBIN XapakTep JaHHOIO pa3/ielia pealnu3yeTcs 3a CYET TOro, YTo
oOyuaroluecs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM IMPEAJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHMM pacro3HaBaTh U HAYYHO OOBICHATH (pU3MUECKHE SIBICHUS B
OKpY>Karolllel MpUpo/ie U TOBCETHEBHOM KU3HH;

UCIOJb30BAaTh HAy4YHBIE METOIBl HCCIIEAOBAaHUS (PU3MUECKUX SIBICHUM, B TOM 4YHCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAyYHbIE OCHOBBI Han0o0JIee BaXKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOT M, HalpuMep,
MIPAKTUYECKOr0 MCIOIb30BaHUS Pa3IMUHbIX HCTOYHUKOB YHEPIHMHM HA OCHOBE 3aKOHA MpEBPAIICHUS
U COXPAHEHUs BCEX U3BECTHBIX BUJIOB DHEPIHH.

oakrwdE



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

N3yuenune ¢u3nKku Ha ypOBHE OCHOBHOI'O 0O0Iero oOpa3oBaHUs HAIPABICHO HA JIOCTUIKEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
B pesynbrare uzyueHus GU3MKU Ha YpOBHE OCHOBHOI'O 00Iero o0pa3oBaHus y 00y4arolierocs
OyayT cOpMHUPOBAHKI CIEAYIONIUE TNYHOCTHBIC PE3yIbTAThl B HACTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:
- IPOSIBJICHUE MHTEPECa K HICTOPUN U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PM3NUECKOI HAayKH;
- IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;
2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKAECHUHU OOLECTBEHHO 3HAYUMBIX U 3TUYECKUX IIPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHKECHUN (PU3UKH;
- OCO3HAHME BAKHOCTU MOPAJIbHO--3THYECKUX NPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO;
3) 3cTeTH4eCcKOro BOCIIMTAHUSA:
- BOCIIPUATHUE ICTETUYECKUX KaueCTB (PU3MUECKON HayKH: €€ TapMOHUYHOI0 IIOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:
- OCO3HAHME LEHHOCTH (PU3NYECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUS MHpPA, OCHOBBI
pa3BUTHS TEXHOJIOTMH, BaKHEHMILIEH COCTABISAIONIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU J1H0003HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATENbCKOM EATEIbHOCTH;
5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:
- OCO3HAaHWE IEHHOCTH 0e30mMacHOro o0pa3a KM3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MHUpE,
BRXHOCTU IpaBHJI 0€30I1IaCHOrO MOBEJICHHsI HAa TPAHCIOPTE, Ha JOPOrax, C 3JICKTPUUYECKUM U
TEIJIOBBIM 000pPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;
- ¢(hOpMUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TaKOro e MpaBa
y JIpyroro 4ejoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTUBHOE y4yaCTHE€ B pEUIEHMM NPaKTHUECKUX 3ajad (B pamMKax ceMbH, 00pa3oBaTelIbHOU
OpraHu3aliy, ropojia, Kpas) TEXHOJIOTHYECKOH U COLMaNbHOM HAIIPaBICHHOCTH, TPEOYIOIINUX B TOM
yucie U PU3NIeCKnX 3HAHU;
- HHTEpEC K MPAKTHUECKOMY U3YUEHUI0 poQeccuil, CBA3aHHbIX ¢ (PU3UKOMH;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
- OpUEHTAallUs Ha MPUMEHEeHUE (U3NUECKUX 3HAHUU Ui pelleHus 3aJad B 00JacTH OKpYKarolen
Cpe[ibl, TUTAaHWPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOKHBIX ITOCIIEACTBUM /1JIs1 OKPY’KaIOIIEH Cpe/ibl;
- 0CO3HaHME ITT00ANTBHOTO XapaKTepa 3KOJOTMUECKUX MPoOIeM U MyTel UX pelIeHus;
8) ajanTanuu K H3MEHSIOIMMCH YCJIOBHSAM COLUAIBHON U NIPUPOJHON cpeabl:
- TOTPeOHOCTh BO B3aUMOAEWUCTBUHM IPHU BBHINOJIHEHUM HCCIEIOBAaHUNA M MPOEKTOB (PU3NYECKOMH
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;
- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTD;
- MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWUU, B TOM 4ucie (HOpPMYIHpPOBATh HJIEU, MOHATHUS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JacTH (pU3MKH;
- IUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;
- CTpEMJICHUE aHAJIN3UPOBATh U BBIABISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U IKOHOMUKH, B TOM
YHCIIe C MCIIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;
- OLICHKA CBOUX JEHCTBHH C Y4ETOM BIIMSHUS Ha OKPYXKAIOIIYI0 CPELy, BOZMOYKHBIX ITTOOAJIBHBIX
IIOCJIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI
B pesynbrare ocBoeHHS MporpaMMbl 1o (DU3UKE HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs y
oOyuatoierocst 0ynyT copMHUpPOBAHBI MeTANPeIMeTHBIE Pe3yaIbTAThl, BKIIIOYAIOIIME TO3HABATEIHHBIE



YHHUBEpCaJbHbIE Yy4eOHbIC JCeWCTBUS, KOMMYHUKAaTHBHBIC YHUBEpCAJbHBbIE YyueOHbIE JEHCTBUS,
pEryJIsSTUBHbBIC YHUBEpPCAJIbHbIE yueOHbIE AEHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

YCTaHABJIMBATh CYIICCTBEHHBIH TPH3HAK KJIACCH(HUKAIIMK, OCHOBAaHHUS Uil OOOOIICHUS |
CpaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEUMS B paccMaTpUBAaeMbIX (akKTax, IaHHBIX U
HAOJIOICHUSAX, OTHOCSIIMXCS K PU3UUECKUM SIBIICHUSIM,

BBISIBIISITH IPUYMHHO--CJICICTBECHHBIC CBS3U NPU H3YYCHUN (PU3HUUECKUX SBICHUH U TPOIIECCOB,
JIeNlaTh BBIBOJBI C UCIOJB30BAHWEM JCAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIOUYCHHIA,
BBIJIBUTATh TUITOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEITHYHH;

CaMOCTOSITENILHO BBIOUpaTh CHOcOO pemieHus yueOHOM ¢u3nyecKoil 3amaud (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIIEHUs, BEIOOP Hanboiee MOIXOISMIIETO ¢ YIETOM CAMOCTOSTEIHLHO
BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTelbCcKHue AeiCTBHS.

HCIO0JIb30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS;

MPOBOJIUTH TI0 CAaMOCTOSTEIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIH (U3NIECKHUA
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHUE (PU3MUECKOTO SIBICHUS;

OLIEHUBaThb Ha MPHUMEHHUMOCTb WU JIOCTOBEPHOCTh HH(OpPMAIMIO, IOIYYEHHYIO B XOJe
HCCIIEIOBaHMS WU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (popMynupoBaTh OOOOIIEHUS W BBIBOJBI 10 pPE3yJbTaTaM MPOBEIEHHOIO
Ha0JII0/IeHUs, OIBITA, UCCIIEOBAHNUS;

MIPOTrHO3UPOBaTh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKHX IMPOLIECCOB, a TaKKe
BBIJIBUT'ATh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MPUMEHSTh Pa3IMYHbIE METO/IbI, HHCTPYMEHTBI U 3aIllpOChl NIPU MOUCKE U 0TOOpe MHpOpMauu
WIN JAHHBIX ¢ Y4ETOM MpEeATIoKEHHOHN yueOHOH Pu3nueckoil 3ajauu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALIHIO PA3IMYHBIX BUIOB U
(dhopm mpencTaBieHus;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIbHYIO (opMy TMpeiacTaBieHHs HHPOpMauu |
WUTIOCTPUPOBATH pelllaeMble 3a7jauil HECJIIO)KHBIMU CXeMaMH, 1uarpaMMaMu, HHOU TpaduKoi 1
AX KOMOMHAIASIMH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble Y4eOHbIe JeHCTBHUSA:

B xozie OOCYXJeHHUsl yu4eOHOro Marepuala, pe3yibTaToB JabOpaTOPHBIX pabOT U MPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl U BBICKA3bIBATh WICH, HAIlCJICHHBIC Ha
peleHue 3aJauu 1 Moiiep kanue 01aroxenaTeIbHOCTH OOIIEHS,

COIIOCTABJIATH CBOM CYXXJCHHS C CYXJICHUSIMH JPYTUX YYACTHUKOB JIMAIOra, OOHApYKHBATh
pa3nuyre U CXOJCTBO MO3HIINIA;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEACTaBIATh PE3YNbTAThl BHIMOIHEHHOTO (U3WYECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIeI0BaHMS, TIPOSKTA);

MMOHMMATh W HCIIOJIb30BaTh MPEHMYINECTBA KOMAHJIHOW W WHIWBHUIYaIbHOW pPAaOOTHI MPHU
peleHH KOHKPETHON (PU3NYECKOil MPoOIeMbl;

MPUHUMATH TIeJTH COBMECTHOMU JIEATEIHPHOCTH, OPTaHU30BBIBATh JIEHCTBUS 1O €€ JOCTUKCHHIO:
pacmpenenaTh poju, OOCYXKIaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOW pabOThI, 0000ImaTh
MHEHHS HECKOJIBKUX JIIOACH;

BHITIONHATh CBOIO 4YacTh pabOThl, JOCTUrasi KayeCTBEHHOTO pe3ysibTara IO CBOEMY
HaIpPAaBJIEHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMaH/IbI;

OLICHMBAaTh KAadyeCTBO CBOETr0 BKJIaJa B OOLIMN MPOAYKT MO KPUTEPHUSAM, CaAMOCTOSTEILHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHbI€ YHUBEPcAJIbHbIE YUeOHbIe 1eHCTBUSA

Camoopranuszaums:

BBISIBJIAT MPOOJEMbl B JKMU3HEHHBIX M YYEOHBIX CUTyalMsX, TpeOyoOIUX Uil pELIeHUs
(bu3nYecKux 3HaHUM;

OPHEHTUPOBATHCS B PA3NIMYHBIX MOJXOAAX MPUHATHUA PELICHUH (MHIUBUAYaJIbHOE, IPUHITHE
pellieHns B IpyMie, IPUHITHE PELLICHUI TPYIIoi);

CaMOCTOSITENIPHO ~ COCTaBISITh QJITOPUTM  pemieHus (U3NYEeCKOM 3agauyd Wi  IJIaHa
UCCIIEIOBaHUsI €  Y4YETOM MMEIOLIMXCS PEecypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PEILICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

J1aBaTh aJeKBAaTHYIO OLICHKY CUTYallUU M NPeAJiaraTh IiaH €€ N3MeHEHUS,;

OOBSCHSTH MPUYMHBI JOCTHIKEHUS (HEIOCTHKEHHUS) Pe3yIbTaTOB ACATEILHOCTH, 1aBaTh OLCHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBHI B JESITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHS (DU3HUECKOTO
UCCJICOBAaHMUS WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIHCTB, M3MEHUBILUXCS CHUTYAIHH,
YCT@HOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHSIM;

CTaBUTH ce0s1 HA MECTO JPYroro 4esioBeKa B XOJIE CIIopa WM JUCKYCCHH Ha HAy4YHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY IPYTOTO;

MPU3HABATH CBOE MPABO HA OMIMOKY MPH PEICHUH (PU3NIECKHUX 33/1a4 WM B YTBEPKICHUAX HA
Hay4HbIE TEMBbI U TAKOE K€ MPaBo APYroro.

HNPEAMETHBIE PE3YJIbTATHI
K xoHniy o0yuenus B 7 Kjacce npeaMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIONTNXCS YMEHHI:

UCIOJIb30BaTh MOHATHUS: (U3NYECKHE U XUMMUYECKHE SIBICHUs, HaOJIOJICHHE, SKCIEPUMEHT,
MOJI€JIb, TUNIOTE3a, EANHUIIBI (PU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS
BemiecTBa (TBEpAOE, JKUAKOE, TIa3000pa3HOE), MEXaHW4YecKoe JBM)KEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MNPSMOJIMHEWHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAs cuia, aedopManus
(ynpyras, niaactudeckas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

pasznuuath sBiIeHHMA (Auddy3us, TErIoBOoe IBM)KEHHE YACTHUIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JBUKEHHE, MHEPIUs, B3aUMOJICHCTBUE Tel, paBHOBECHE TBEPIBIX
TEJ C 3aKPEIUIEHHON OChIO BpallleHUs, Ilepeiada AaBJICHUs TBEPABIMU TEIaMHU, )KUIKOCTIMU U
razaMi, aTMocepHOe JaBjeHHE, IUIaBaHUE TeJl, MPEBpAIlICHUsS MEXaHUYECKON SHepruu) 1o
ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JIAHHOE
(bu3nuecKoe sIBICHUE;

pacrno3HaBaTh MPOSIBIEHUE M3YUEHHBIX (U3NYECKUX SBJICHUN B OKpPYKaIOIIEM MHpE, B TOM
yucie U3NUYEeCKue SBICHHUS B MPUPOE: MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B
KUBOM M HEXHUBOM MpHpojae, AEHCTBHE CUJIbI TPEHHUS B MPHUPOAE U TEXHUKE, BIUSHUE
aTMOC(epHOro JIaBJICHUs HA )KUBOM OpraHu3M, IUIaBaHUE PHIO, pplyaru B Telie YeloBeKa, Mpu
3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIIEISATH CYIIECTBEHHbBIE CBOMCTBA
(mpu3HaKu) PpU3NYECKUX SIBICHUMH;

OINMCHIBATh H3YYEHHBIC CBOICTBa Tel W (PU3MUECKUE SBJICHUS, HCHOJIB3yd (PHU3UUECKUE
BEIMYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSSI CKOPOCTb,
CWJIa yIPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CHJIa TPEHMSI, 1aBIeHUe (TBEPAOIO TeNa, KUAKOCTH,
rasa), BHITAJIKMBAIONIAs CUJIA, MEXaHHUYecKasi paboTa, MOIHOCTh, IUIEYO CUJIbI, MOMEHT CHJIBI,
KOA(QPHUIMUEHT MOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHUYECKAsl U MOTCHLUAIbHAS SHEPTHS),
IPU ONHUCAHUU IPABWIBHO TPAKTOBaTh (PU3MYECKMH CMBICI HCIHOJIb3YyEMBIX BEIMYUH, HX
0003HAYCHHS M eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO



(GU3NYECKyIO BEIMYUHY C APYTUMH BETMUYMHAMM, CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH
(hU3UYECKUX BEINYNH;

XapaKTepu30BaTh CBOMCTBA Tej, (pu3MUeckue SBICHUS U MPOLECCHI, HCIOJb3Yysd IpaBHiia
CJIOYKEHUS CUIT (BIOJIb OJTHOM MPsIMOHA ), 3aKoH I'yka, 3akoH Ilackais, 3akoH Apxumesia, MpaBUiIo
paBHOBecHsI pbruara (0J10Ka), «30J10TO€ PABUIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEPruM, MpPH OTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa U 3alUCHIBATH €ro
MaTEMaTHYECKOE BBIPAXKEHHUE;

OOBSICHATh (M3NYECKHE SIBJICHHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHWCIIE U B KOHTEKCTE
CUTYyallull MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MNPUYMHHO--CIICCTBEHHBIC
CBSI3U, CTPOUTH 00BsCHEHHE U3 1—2 JIOTMYECKHX IIAroB ¢ OMOpoil Ha 1—2 W3ydeHHBIX CBOICTBA
(bu3nyecKux sBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiats pacuéTHble 3a7aud B 1—2 AeWCTBHUSA, UCIOIB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE
¢u3nveckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33[aud 3allMChIBATh KPATKOE YCIIOBHE,
MOJICTaBIATh (PU3HUECKHE BENWYMHBI B (OPMYyNBI U MPOBOJUTH pPAcCU€Thl, HAXOJUTH
CIPaBOYHbIE JaHHbIE, HEOOXOAMMbIE JMJIi pElIeHUs 3a/lady, OLEHUBATh PEATUCTUUYHOCTD
MOJIy4eHHOU (PU3NUeCKON BEIHUUHBI,

pacrno3HaBaTh MPOOIEMBbl, KOTOPHIE MOXXHO PEIIUTh MPH MOMOIIU (PU3UYECKHX METONIOB, B
ONMCAaHUU HCCIIEI0BAHUS BBIACIATH MPOBEPAEMOE MPEAIONI0KEHHE (TUIOTE3Y), pa3indyarh U
HMHTEPIPETUPOBATH MOITYUCHHBIN pPe3yNbTaT, HAXOIUTh OLUIMOKH B XOJI€ OIBITA, JIeJaTh BHIBOJIbI
I10 €r0 pe3yJibTaTam;

MPOBOJIUTH OIBITHI 10 HAOMIONEHUIO (QU3NYECKUX SBICHUN WM (U3NYECKUX CBOWCTB TeIl:
(dbopMynupoBaTh MpOBEpPsSEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH XO/I ONBITa U POPMYIMPOBATH BHIBOJIBL;

BBINIOJIHATh TPSAMbIE HM3MEpPEHUs pPACCTOSIHUS, BpPEMEHH, Macchl Tena, 00bEMa, CHUJIBl U
TeMIepaTyphl ¢ UCIIOJIB30BaHUEM aHAIOTOBBIX U IM(POBBIX MPUOOPOB, 3aITUCHIBATH TOKa3aHHS
MPpUOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTU U3MEPEHHI;

MIPOBOAUTh HCCJENIOBAaHUE 3aBUCUMOCTH OJHOM (U3MUECKOW BEIMYMHBI OT JPYrod ¢
UCIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO ABIIKYILETOCS TeJa OT
BPEMEHM JIBW)KEHUS Tella, CUJIbl TPEHMsI CKOJBXEHMsI OT Beca Tejla, KauecTBa o0paboTKu
MOBEPXHOCTEHN TEJI U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIAAN CONPUKOCHOBEHHMS TEJ, CUIIbI
YOPYTOCTH OT YAJUHEHUS MPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00BbEMA MOTpyKEHHOU YacTu
TeNa W OT IUIOTHOCTH KUJKOCTH, €€ HEe3aBHCHMOCTH OT IUIOTHOCTH Tesa, OT INIyOMHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUN IUIaBaHMSI TeJ, YCIOBUM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IJIAHMPOBAHUHU Y4E€OHOTO HCCIIE0BaHMs, COOMpaTh YCTAHOBKY M BBINOJHATH
U3MEpeHus, Clenys NpeIoKEHHOMY IUIaHy, (UKCHpPOBaTh pe3yJabTaThl IOITYYEHHON
3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHJIE NPEAJIOKEHHBIX TaOnMll U rpadukoB, aenatb
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS;

MIPOBOAUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH (TIOTHOCTh BEIIECTBA KHUJIKOCTU U
TBEPAOrO Tena, CHia TPEHHUsS CKOJIbXKEHHUS, JABICHHUE BO3[yXa, BBITAIKHBAIOIIAS CHJIA,
NecTByIOIasl Ha MOTPYKEHHOE B KHUJAKOCTh Tel0, KOA((UUIMEHT MOJE3HOTo IeCTBUS
MIPOCTBIX MEXaHU3MOB), CJeNys MPEIOKEHHOW MHCTPYKLUMU: MPH BHIIOJIHEHUH HU3MEPEHUN
coOupaTh IKCIEPUMEHTATIBHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE CKOMOM BEIIMYUHBI;
coOJII0AaTh MpaBUiia TEXHUKU 0€30IaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bIBaTh NPHUHIMIIEI JEHCTBHS NPUOOPOB M TEXHHUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIONINECS COCYIbI, 0apOMETp, phlyar, MOIBUKHBIA U HEMOBUKHBIN OJIOK,
HaKJIOHHAs IIOCKOCTB;

XapaKTepu30BaTh MPUHLUUIBI ACUCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
Oomopo Ha uX omnHucaHus (B TOM 4YHUCIE: NOIUIMIIHUKH, YCTPOWCTBO BOJOMPOBOJIA,
TUIPaBIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoOMETP), UCHOIb3Ys
3HaHUS O CBOWMCTBaX (PU3NUYECKHX SBJICHHM M HEOOXoauMble (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;



MPUBOIUTH MPUMEPHI (HAXOIUTh WH(OPMAIIHIO O TTpUMEPax) MPaAKTUUECKOTO MCIIOIb30BAHUS
(bU3UYECKUX 3HAHUH B TIOBCETHEBHOM KU3HM JIJIs1 0OecredeHus: 6€301acHOCTH MPU OOpaIeHUH
¢ mpubopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUS 3JJOPOBBS U COONIOJACHHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIICH cpefie;

OCYIIECTBJIATh OTOOP MCTOYHMKOB MH(pOpMaIuu B MIHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MMOWICKOBBIM 3alPOCOM, HAa OCHOBE HWMEIOIIUXCS 3HAHUU W MYyTEM CPaBHCHHS PA3IMYHBIX
HMCTOYHUKOB BBIJICIATh HHPOPMAIIMIO, KOTOPAsl SABJSETCS MPOTUBOPEUYUBOU MIIM MOKET OBITh
HEJIOCTOBEPHOI;

WCIOJIb30BaTh TPHU BBHINIOJHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEPATYpPY
(bU3UYECKOTO COJICp)KaHUs, CIPABOYHBIE MaTepHalbl, pecypchl cetu HMHTEpHeT, BianeTh
npuéMaMu KOHCIICKTUPOBAHUSI TEKCTa, NMpeoOpa3oBaHus WHPOPMAIUU U3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC KpaTKHE IMHChbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2-3
HMCTOYHUKOB WHGOPMAITUU GU3NIECKOTO COACPKAHUS, B TOM YHCIIC ITYOJUIHO JeNIaTh KpPaTKUue
COOOIIeHUsI O pe3yabTaTaX MPOEKTOB HIIM Yy4eOHBIX HCCIEIOBAaHUM, NMPU 3TOM T'PAMOTHO
MCIOJIb30BaTh U3YYCHHBIN TIOHATHHHBIN anmapar Kypca Gu3uKu, COMPOBOKIATH BBICTYIIIICHUE
Mpe3eHTalNEH;

MIPH BBITIOJIHEHUH Y4€OHBIX IPOEKTOB U UCCIIEIOBAHUI pacipeenaTh 00s13aHHOCTH B TPYIIIIE B
COOTBETCTBHHU C IIOCTABJICHHBIMH 3a7adyaMu, CIIEAWTh 3a BBIIOJIHCHUEM IIJIaHA JCHCTBUM,
aJIecKBaTHO OIIGHUBAaTh COOCTBEHHBIM BKJIQJ, B JEATENBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIIHX.

K xoH1y 00y4eHus: B 8 ki1acce npeMeTHbIEe pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPa)xaThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

MCII0JIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSHHUS BEILECTBAa, KPUCTAJUIMYECKHME M aMOp(HBbIE Tesa, HACHILEHHBIA U
HEHaCBIUICHHBIA Map, BIAXXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS JHEprus, TEMJOBON
JBUTATElb, DJIEMEHTApHBIN JJIEKTPUYECKUH 3apsl, DJIEKTPUYECKOE TIOJ€, MPOBOJHUKH U
TUBJIEKTPUKHU, TTOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pasnuyath sBJIEHUS (TEIUIOBOE paclIUpeHHe U CKaTHe, TeIuIonepeada, TEMIOBOE paBHOBECHE,
CMauMBaHUE, KaWIISPHBIE SBIEHUS, UCIIAPEHNE, KOHJEHCALMSI, TUIABIIEHUE, KPUCTAJUIU3aLMs
(oTBepaeBaHME), KHUIEHHE, Teronepenaya (TeIIONPOBOJAHOCTb, KOHBEKILIHS, H3IY4YEHHUE),
NEKTpU3aLMs TeJl, B3aUMOJECHCTBUE 3apsAI0OB, NEUCTBUS DJEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/ICIICTBIE MarHUTOB, J€MCTBHE MarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHAsE MHYKIMS) 110 ONMMCAHMIO UX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICEHUE M3YUYEHHBIX (U3NYECKUX SBJICHUN B OKPYXKAIOLIEM MHpE, B TOM
qucie GU3NUecKue SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE M KaMJUISIpHBIE SIBJICHUS
B MpHUPOJE, KPUCTAJUIBI B mpupoje, uznydeHue CoiiHIa, 3aMep3aHHe BOJAOEMOB, MOpPCKHE
Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, JJIEKTPHUYECKHE SBIEHHS B aTMmocdepe,
ANEKTPUYECTBO JKHUBBIX OpPraHM3MOB, MarHUTHOE ToJje 3eMiid, Jpeid MooCcoB, pPOJb
MarHMTHOTO MOJs JUld JKM3HUM Ha 3emie, MOJSIPHOE CHUSHHUE, INPU OTOM NEPEBOIUTH
MPaKTUYECKYI0 3a7ady B Yy4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBONCTBAa (IIPU3HAKH)
(bU3NYECKUX SIBICHUI;

OINMCHIBATh H3YYEHHBIE CBOIMCTBA TeN W (PU3MUECKUE SIBICHUSA, MCIOIb3ysd (U3NUYECKHE
BEIMYMHBI  (TeMIlepaTypa, BHYTPEHHSsSI DSHEpPIUs, KOJUYECTBO TEIUIOTHI,  yJEibHas
TEIUIOEMKOCTh BELIECTBA, y/eIbHas TEIJI0Ta IUIABJICHMS], yAeIbHasl TEII0Ta MapooOpa3oBaHus,
yJelbHas TeIUIOTa CrOPaHUs TOILIMBA, KOA((UIIEHT MOJIE3HOTO JeHCTBUS TEIUIOBOW MAIIIMHBI,
OTHOCUTEJIbHAs BIAXKHOCTb BO31yXa, JJIEKTPUYECKUH 3apsl], CHJa TOKa, 3JIEKTPUYECKOe
HanpsDKeHHUE, CONMPOTHUBICHHUE MPOBOJHUKA, YIEIBbHOE CONPOTUBIICHUE BEIIECTBA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOT0 TOKA), IPU ONMUCAHUU NTPABUIBHO TPAKTOBATH (GU3NUYECKUN CMBICI
UCTIOJIb3yEMBbIX BEJIMYMH, 0003HAUCHUS U €AMHUIBI (PU3MUECKUX BETTMYNH, HAXOUTH (POPMYIIBI,
CBSI3bIBAIOIIUE JaHHYI (U3MUECKYIO BEIMUYUHY C APYTMMM BEIMYMHAMH, CTPOUTH I'paduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;



XapaKTepu30BaTh CBOWCTBA TeJl, (pU3MUECKUE SBJICHMSI U IPOLECCHI, MCIOJIb3Ys OCHOBHBIE
MIOJIOKEHHUSI  MOJIEKYJISPHO--KUHETUYECKOH  TEOpUM  CTPOEHHUsS  BEIIECTBA,  IPUHIIMII
CYIIEpHO3ULIMH MOJIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsija, 3akoH Oma Juis
yuacTka uenu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpAaHEHUS SHEpruM, NpPU STOM J1aBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKCHHE;
OOBSICHATh (PU3UYECKUE TMPOLECCHl U CBOWCTBA TEJN, B TOM YHUCIIE M B KOHTEKCTE CHUTYyallUi
IIPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BIABIATh IPUUMHHO-CIICICTBEHHbBIE CBSA3H, CTPOUTH
o0BbsiICHEeHUE U3 1—2 JIOTMYECKUX IIAroB ¢ OMOpoi Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3a7auu B 2—3 AEHCTBUS, UCIOJIb3Yys 3aKOHBI M ()OPMYJIbI, CBSI3BIBAIOLIME
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4M 3alMChIBATh KPAaTKOE YCIIOBHE,
BBISIBJIATh HEJOCTAaTOK J@HHBIX JJIS pEIIeHUs 3aJaud, BbIOMpaTh 3aKOHbI U (OPMYIIBL,
HEOOXOAUMBIE JJIsi €€ pelIeHHs], TPOBOIUTH PacuéThl M CPaBHHUBATH MOJYYEHHOE 3HAYCHHE
($u3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMbl, KOTOPblE MOXXHO PELIMTh MPH HOMOLIM (U3NYECKUX METOJOB,
HCIOJIb3YSl ONMCAHUE MCCIENO0BAaHUS, BBIACNATH IIPOBEPSEMOE IPEIIOJI0KEHNE, OLEHUBATh
IIPaBUIIBLHOCTD MOPsKA IPOBEACHUS UCCIIEI0BaHUs, 1€1aTh BBIBOAbI;

IIPOBOJIUTH OMBITHI MO HAOMIOAEHUIO (PU3MUYECKUX SIBICHUH WM (PU3MUYECKHX CBOWCTB Tel
(KanmuJuTApHBIE SIBJICHUS, 3aBUCUMOCTH JABICHHS BO3JAyXa OT €ro o0b&Mma, TeMIlepaTyphl,
CKOPOCTH IIpollecca OCThIBAHWS W HArpeBaHMs IpPU M3JIyYEHUM OT ILBETa H3JIydarolei
(Tornomiaromeii) MOBEPXHOCTH, CKOPOCTh HCIAPEHHUST BOABI OT TEMIIEpaTypbl KHIKOCTH U
IUIOIIAAN €€ MOBEPXHOCTH, 3JEKTPU3alMs Tel U B3aUMOJCHCTBUE JIEKTPUUYECKUX 3apsiiOB,
B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHWTOB, BH3YaJM3alldsi MAarHUTHBIX TOJEH ITOCTOSHHBIX
MarHuTOB, NEHCTBHUS MAarHUTHOTO TOJIS HAa MPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA  3JIEKTPOABUIATENsl  IOCTOSTHHOTO  TOKa):  (OPMyJIHpOBAaTh  IMPOBEpPSEMBIE
MPEINOI0KEHNs, COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOrOo 00OpYJOBaHUS, OMUCHIBATH XOJ
OTBITa M POPMYITUPOBATH BBHIBOJIBL;

BBITIOJIHATE TIPSIMBIE M3MEPEHHsI TeMIIEPaTypbl, OTHOCHTEIBHON BIIAXXHOCTH BO3/yXa, CHIIBI
TOKa, HANpsHKEHHUs C MCIOJb30BAaHHMEM aHAJIOTOBBIX MPHUOOPOB M JIATYMKOB (PU3UYECKUX
BEJIMYMH, CPAaBHUBAThH PE3YNbTAThI U3MEPEHUH C yUETOM 3aJaHHOW aOCONIOTHON MOTPEUTHOCTH;
MIPOBOAUTh HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (U3MUECKOW BEIMYMHBI OT JPYrod ¢
UCIOJIb30BAHUEM TPSMBIX U3MEPEHHUIl (3aBUCHUMOCTb CONPOTUBIICHHS NMPOBOJAHHUKA OT €ro
JUIMHBI, TJIOLAAH MTOTIEPEYHOI0 CEUYEHHUS U YJIeIbHOI0 COPOTUBIIEHNUS BEIIECTBA TPOBOIHHKA,
CHJIBl TOKa, WIYIIEr0 4epe3 MPOBOJHHUK, OT HANpsDKEHUS Ha IMPOBOJHHUKE, HMCCIEI0BAHUE
MOCJIEZIOBATEILHOTO W TapajieIbHOTO  COEIWHEHUI  NPOBOJHUKOB):  IJIAHUPOBATh
UcclieIoBaHKe, COOMPATh YCTAHOBKY U BBITIOJIHITH U3MEPEHHUS, CIIEeAys NPeJI0KEHHOMY IUIaHy,
(bUKCUPOBATh PE3yNbTATHl MOJYYCHHON 3aBUCUMOCTH B BHJE TaOJHII M TPauKOB, NENaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIIE0BaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETHUMH (yeIbHasl TeIUIOEMKOCTh BEIECTBa,
COINPOTHBIIEHUE TMPOBOJHUKA, paboTa W MOIIHOCTb 3JEKTPUUECKOTO TOKA): IIaHUPOBAThH
U3MepeHus, coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPeAIoKEHHON HHCTPYKIIUH,
Y BBIYHCIISTH 3HAYCHNUE BEIINIHHEI,

co0JIroAaTh MpaBuiia TEXHUKH 0€30IacCHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYI0BAaHHUEM;
XapaKTepu30BaTh MPUHLUIBI ASUCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpOM Ha MX omucaHus (B TOM 4YHCIE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK AIIEKTPUUECKON HEPTUH, SJIEKTPOOCBETUTEIbHbIC
MpUOOPHI, HarpeBaTeIbHBIC EKTPONPUOOPHI (IPUMEPHI), IJICKTPHUUECKUE TPEIOXPAHUTEIH,
AJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb MOCTOSHHOIO TOKA), UCIOJNb3YS 3HAHHUA O CBOMCTBaX
(hbU3UYECKUX SBJICHUN U HEOOX0UMbIe (PU3UIECKHNE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTble TEXHUYECKHE YCTPOWCTBA U U3MEPUTENIbHBIE MPUOOPHI 10 CXeMaM U
CXEMaTHUYHBIM pHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETD,
JIBUTaTellb BHYTPEHHETO CrOPaHus, IEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI AEKTPUUECKUX



Lenel ¢ MocyieJ0BaTeIbHbIM U NapaJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB, pa3iinyas yCJIOBHbIE
0003HAYECHHUS HIEMEHTOB JIEKTPUUECKUX LIETIel;

IPUBOAUTH MPUMEPH] (HAXOIUTh MH(OPMAILMIO O MpUMepax) MPAaKTUUYECKOr0 UCHOJIb30BAHUS
(bu3nYeCcKUX 3HaHUH B IOBCEAHEBHOM KU3HU AJ1s1 0OecrieueHus: 0€30MacHOCTH MPH 00pallieHUH
¢ mpubopamMH M TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3/I0pOBbS U COOJIIOACHUS HOPM
9KOJIOTUYECKOT0 ITOBEICHUS B OKPYKAIOLIEH cpelie;

OCYLIECTBIATh NMOMCK HH(poOpMauuu Qusnueckoro copepxkaHust B MHTepHeTe, Ha OCHOBE
UMEIOLUXCS 3HAaHUH U MYTEM CPaBHEHMSI JOIOJHUTENIbHBIX HCTOYHUKOB BBIJEIATH
nH(pOpMaLHIO, KOTOPas ABJISETCS IPOTUBOPEUYHUBOI UM MOKET ObITh HEIOCTOBEPHOM;
UCIOJb30BaTh IPH BBINOJIHEHUM YUYEOHBIX 3a/JaHUl HAy4YHO--MOMYJSIPHYIO JIUTEPaTypy
(Gu3MYeCKOTO COfepKaHus, CIPAaBOYHBIE MaTepHajbl, pecypchl ceth VIHTepHET, BiaaeTh
npuéMaMHi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMsi MHPOPMALUU W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M KPATKUE YCTHBIE COOOIIEHus, 00001as nHpopMaIuo
U3 HECKOJIbKUX UCTOYHUKOB (PU3NYECKOT0 COACPIKaHUs, B TOM YHCIIE IYOJUYHO MPEICTaBIIATh
pe3ysibTaThl MPOEKTHOW WM MCCIEAOBATEIbCKON NEATEIbHOCTH, HPU OSTOM TI'PAMOTHO
UCIOJIb30BaTh N3YYCHHbIN MOHATUHHBIN anmapar Kypca GU3UKH, COIIPOBOXKAATH BBICTYIIJICHHUE
MpE3EHTALNEN;

IIPY BBIIIOJIHEHUU YU4EOHBIX IPOEKTOB U UCCIEAOBAHUN (PU3NUECKHUX ITPOLIECCOB PACHIPEEIThH
00513aHHOCTH B I'PYIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 33/1a4aMU, CJIEAUTH 3a BBIITOJHEHUEM
IUTaHA JCWCTBUI M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBINH BKJIal B
NeSITeNbHOCTh TIPYMIbI, BBICTPaUBaTh KOMMYHHKAaTMBHOE B3aUMOJCHCTBUE, MPOSIBIIAS
TOTOBHOCTb Pa3pemiaTtb KOH(IUKTHI.

K xoHIly 00y4eHus B 9 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpaXxaTh
c(OPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:

UCIOJIb30BaTh  TMOHATUS:  CHCTeMa  OTcyéra, MaTepualbHas  TOYyKa, TPaeKTopus,
OTHOCHUTEJIBHOCTh MEXAHHUYECKOTO JBIKEHUS, Nedopmanus (ynpyras, miacTuyeckas), TpeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, LEHTpP TKECTH, aOCOIIOTHO
TBEPJI0€ TEJO, IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHNYECKHE KOJIeOaHHsI U BOJIHBI,
3BYK, UH(Pa3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPBI UCITYyCKaHUs U MOTJIONIEHHs, anbda-, 6eTa- u
raMma-u3J1ydeHus, U30TOIbl, IAepHas YHEPTreTHKA;

paznuuath ABJIEHUS (PaBHOMEpPHOE U HEPaBHOMEPHOE MPSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE TNPSMOJIMHEHHOE JABMKEHHME, CBOOOJHOE MAJEHUE TeJl, PaBHOMEPHOE
JBUKEHHE IO OKPY>KHOCTH, B3aMMOJEHCTBHE TeJl, PEakTUBHOE JBUKEHHE, KojeOaTelbHOe
JBIDKEHUE (3aTyxarolllue M BBIHYXJIEHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpaXeHHE 3BYKa, MPSIMOJMHEHHOE paclpocTpaHEHHe, OTpa)X€HHE U IPEeIOMJIEHHE CBETa,
MIOJTHOE BHYTPEHHEE OTpakeHHE CBEeTa, Pas3NioKeHHE OEJoro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPAJIbHBIX I[BETOB, MCIEPCHUS CBETA, €CTECTBEHHAsl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE
JMHEWYaToOro CHEKTpa HM3JIyuYeHHs) MO ONHCAHMIO UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMNX JAaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHNUE M3YyYEHHBIX (U3NYECKUX SIBJICHHUI B OKpYyXKarollemM Mupe (B ToM
yucie (Gpu3nuecKue sIBIEHUs B MPUPOJIE: IPWINBBI U OTJIUBBL, ABIKeHHE M1aHeT ColHeuHoU
CUCTEMBbI, PEaKTUBHOE [IBUJKEHUE J>KMBBIX OpPraHM3MOB, BOCIPHUSITHE 3BYKOB >XHUBOTHBIMH,
3eMJIETPSACEHNE, CEHCMHYECKHE BOJHBI, I[YHAMM, 3XO, LBETA TEJ, ONTHYECKHUE SIBICHUS B
npupoje, OHOJOrHyeckoe MAEWCTBUE BHIUMOIO, YIbTPAapHUOIETOBOIO U PEHTIE€HOBCKOIO
U3IYyYCHUH, €CTECTBEHHBIH pPATUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4M, DPaIHOAKTUBHOE
U3JIyde€HUE NPUPOJHBIX MHWHEPAJIOB, NCHCTBHE DPAJUOAKTHUBHBIX HM3IY4CHHM Ha OPraHHU3M
YeJIOBEKA), IPU 3TOM IEPEBOAUTD MPAKTHUECKYIO 337a4y B yU€OHYI0, BBIJEINSATH CYIIECTBEHHBIE
cBolcTBa (IpU3HAKHN) (PU3UUECKHX SBJIICHUA,

ONMCBHIBATh H3YYEHHBIE CBOMCTBA Tel W (PU3MUECKUE SBICHUSA, HCIOJB3Ys (DU3HUECKHE
BEJIMYMHBI (CPEIHSSA U MTHOBEHHAsI CKOPOCTb TeJla IPH HEPAaBHOMEPHOM JIBUXKEHUH, YCKOPEHHE,
IEpEMEIEHUE, MyTh, YIVIOBas CKOPOCTb, CHJa TPEHMs, CWJIA YINPYTOCTH, CHJIA TSDKECTH,



YCKOpEHHE CBOOOJHOTO MaJEHUS, BEC Tela, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEXaHUYecKas
paboTa U MOIIHOCTb, MOTEHIMANbHAS PHEPrHUs Teia, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MIOTEHLIMAJIbHAS SHEPIUs CXKATOM NPYKUHBI, KHHETUYECKAs! SHEPIUs, IOJHAs MEXaHU4ecKas
SHEprus, Nepuoj M YactoTa KosieOaHui, JAJMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTAa TOHA,
CKOPOCTb CBETa, MOKa3aTellb MPEIOMIIEHUS CpeAbl), MPU OMUCAHUM NPABUIBHO TPAKTOBATh
(bu3nUecKri CMBICI UCTIONIb3yEeMbIX BETUYHUH, 0003HAUYECHHUS U €IUHUIBI (PU3NUECKUX BEIHYUH,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMUNHY C APYTUMU BEITHUYNHAMH,
CTPOUTH rpapUKU N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHHUS M MPOIECCHI, HCIONb3YS 3aKOH
COXpaHEHHS YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3UINH CHJI, IPHHLIUT
oTHOocuTenbHOCTH ['ammiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI
OTpPaXKEHUS U IPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MacCOBOT'O YHUCEN IPU
SJIEPHBIX PEAKLUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMHCHIBATH €r0
MaTEMaTHYECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3UYECKUE MPOLECCH W CBOWCTBA TEJN, B TOM YHUCIIE M B KOHTEKCTE CHUTYyallUi
[IPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh MPUYMHHO--CJIEACTBEHHbIE CBS3H,
CTPOUTH OOBSCHEHHE M3 2—3 JOTMYECKHX IIaroB C OMOpod Ha 2—3 HM3y4YEHHBIX CBOWCTBA
(bU3NIECKUX SIBICHHUH, (PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pelars pacy€THbIE 3a/1a4M (ONUPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHUH ), UCIIOJIb3YS 3aKOHbI
u GopMyIbl, CBA3BIBaIOIINE (U3MUYECKUE BEJIUYUHBI: HA OCHOBE aHajlIM3a YCJIOBHUS 3a/lauyd
3aMMCBIBAaTh KPATKOE YCIIOBHE, BBISBIATH HEAOCTAIOIINE MM U30BITOYHBIC TaHHBIE, BRIOMPATH
3aKOHBI M (OpMYNBI, HEOOXOIMMBIC MJsi PELICHUS, MPOBOAUTH PacUYEThl U OICHUBATH
PEATMCTUYHOCTh MOIYYEHHOIO 3HAYEHUS] PU3NYECKON BEITMYHHBI;

pacrno3HaBaTh IpPOOJIEMBI, KOTOPbIE€ MOXHO PEHIMTh MHPU MOMOIIM (PU3UYECKHX METOMOB,
UCIOJIb3YSl ONHCAHUE MCCIENOBAHUSA, BBLIEIATH MPOBEPSEMOE IPEAIIONIOKEHUE, OLIEHUBAThH
MPaBWIbHOCTh TOPSAKAa NPOBEACHMS HCCIEAOBaHUSA, IENaTh BbIBOJIbI, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUIN U OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIOAEHUIO (PU3MUYECKUX SIBICHUM WM (QU3MUECKUX CBOWCTB TeJ
(u3yueHue BTOporo 3akoHa HbrOTOHA, 3aKOHa COXpaHEHHs SHEPruH, 3aBUCUMOCTH IMEpHoJa
KosieOaHUH MPYKUHHOT'O MasiTHUKA OT Macchl rpy3a U ®KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUTUTYbl MaJIbIX KOJIEOAaHWU, TPSIMOJIMHEWHOE PACIpPOCTPAHEHHE CBETA, PAa3JI0KECHUE
0esoro cBera B CHEKTp, M3Y4YEHHE CBOMCTB M300paK€HHMsS B IJIOCKOM 3€pKajle M CBOWCTB
n300pakeHusl TpeaMera B coOuparomield JuH3e, HaOJMIOJCHHE CIUIOMIHBIX W JIMHEHYaThIX
CIEKTPOB H3IYyYEHMs): CAMOCTOSTEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOro Habopa
000py/10BaHUs, OMUCKHIBATH XOJ1 ONbITA U €r0 PEe3yIbTaThl, OPMYIHUPOBATH BHIBOJIBI;
MIPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO NMPSAMBIX U3MEPEHUH, OMpEeeNss CpeaHee 3HauUeHUe
u3MepsieMoil BeIruuHb! (POKyCHOE paccTOsIHME COOHMparoIie JIMH3bI), 000CHOBBIBAThH BHIOOP
crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MIPOBOAUTH MCCIIEJOBAaHHE 3aBUCUMOCTEN (PM3MUECKUX BEJIUYHMH C HCIOJIb30BAHUEM IMPSMBIX
M3MepeHui (3aBUCUMOCTh ITYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HayallbHOU
CKOpPOCTH, NepHuoja KojeOaHWi MaTeMaTUYeCKOro MasTHHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yIJia OTpa>Ke€HHsI CBETa OT yIJjla MaJeHus U yria MpeJoMJIeHHs OT yIJia aJleHus): IUIaHuPOBaTh
HCCIIeIOBaHKE, CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTAThl MOTYYEHHON
3aBUCUMOCTH (DU3MYECKHX BETUYMH B BUAE TaONUI M TpauKOB, Je€NaTh BBIBOJIBI IO
pe3ylbTaTaM HCCle0BaHuUS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUST PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh U YCKOPEHHE Tella
IIPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaJCHUs, KECTKOCTh MPYKUHBI,
KO3 (ULHUEHT TPeHHs CKOJIbKEHHUsS, MEXaHN4ecKas padoTa M MOIIHOCTb, YacTOTa U MEPUOJ
KoJIeOaHUH MaTeMaTH4YeCKOro M IMPYKMHHOTO MAasTHUKOB, ONTHYECKas cuja coOMparomiei
JIUH3bI, PAJMOAKTUBHBIN (OH): IUIAHUPOBATH H3MEPEHHUs, COOHpaTh SKCIEPUMEHTAIbHYIO
YCTQHOBKY U BBINOJHATh M3MEPEHMS, CIEAYS NPEATOKEHHONH HHCTPYKIMH, BBIUYUCIATH
3HaYEHUE BEJIMYMHBI W aHAJIM3UPOBATH IIOJYYECHHBIE pE3yJabTaThl € YYETOM 3aJaHHOMN
IIOIPELIHOCTU U3MEPEHUN;



coOJro1aTh MpaBUiia TEXHUKK O€30IaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM 000PYIOBAHHEM;
pa3nuyaTh OCHOBHBIC NPU3HAKM H3YUYEHHBIX (M3MYECKUX MOJEJICH: MaTephalibHas TOYKa,
a0COJIIOTHO TBEPJOE TeEN0, TOYEUHBIH HCTOYHUK CBETa, JydY, TOHKas JIMH3a, IJIaHETapHas
MO/IENb aTOMa, HYKJIOHHAsl MOJIEb aTOMHOTO $1pa;

XapaKTepu30BaTh MPHUHIUIBI ASUCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OIOpOM Ha MX ONMCaHUA (B TOM 4YHCIIE: CIMIOMETP, JAaTYUKU I10JIOKEHUS, PACCTOSHUS U
YCKOPEHHUS, pakKeTa, 3XOJIOT, OYKH, MEpUCKOIN, (OoToanmapar, ONTHUYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JI03UMETp, Kamepa BuiibcoHa), UCIONB3ysl 3HAHMUA O CBOMCTBAaX (PU3MYECKHUX
SABJICHUI U HEOOXOMMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMBl M CXEMaTHYHbIE PUCYHKH H3YYCHHBIX TEXHHUECKUX YCTPOMCTB,
U3MEPUTENBHBIX NPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPU PpEIIeHUH Yy4eOHO--
MPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI ISl IIOCTPOCHUS M300paKeHUH B TUIOCKOM 3epKajie U
cobOuparoiei JuH3E;

IPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMepax) MPAaKTUUYECKOTr0 UCIOJIb30BAHUS
(bu3NYeCKUX 3HAHUH B IOBCEAHEBHOM XKHU3HH 151 0OecieueHus: 0€301acHOCTH NP 00pameHnn
¢ npubopamMM M TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3/10pOBbS U COOJIIOAECHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH Cpele;

OCYIIECTBIISATH TTOMCK MHPOPMALIUU (PU3UIECKOTO coepkaHus B IHTepHETE, CaMOCTOSITETHHO
(dbopMynMpys NOUCKOBBIN 3aIPOC, HAXOIUTh MYTH OINpPENEJIEHUS JOCTOBEPHOCTH MOJIy4YSCHHOMN
nH(pOpMAIUY Ha OCHOBE UMEIOIINXCS 3HAHUN M JJOTTOTHUTEIHHBIX HCTOYHUKOB,;

WCIOJB30BaTh TPH BBHIMOJIHEHUM YUYEOHBIX 33JaHUN HAy4YHO--TIONYJSIPHYIO JIHTEPATypy
(GU3MYECKOro CcojepKaHusl, CIpPaBOYHBbIE MaTepHalbl, pPecypchl ceTh VHTepHeT, BIAAETh
npuéMaMu KOHCIEKTUPOBAaHUSl TEKCTa, MpeoOpa3oBaHUs MHMOpPMAIMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYT'YIO;

co3JlaBaTb COOCTBEHHbBIC NMHCBMEHHbIE M YCTHBIE COOOLIEHHS Ha OCHOBE HH(pOpPMALUU M3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUsl, MyOJIUYHO MPEICTaBIATh PE3yIbTAThI
MPOEKTHOM WJIM MCCIIEeNOBATEIbCKON NEATENBHOCTH, TPU STOM T'PAMOTHO HCIOJIH30BAThH
M3y4eHHBIN NOHATUIHBIN annapart n3y4yaemMoro pasjena GU3HKy 1 COPOBOXKAATh BBICTYIIJICHUE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NMPOrpamMmbl Bcero Kontpoaenbie | Ilpakriieckue o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecype
Pazjen 1. ®u3uka u eé poJib B NO3HAHNH OKPY:KAI0IIEro MUpa
11 ®dusurka - HayKa 0 MPUPoJe 2 EH6H_HOTeKa 0K
https://m.edsoo0.ru/7f416194
bu6nmorexa LIOK
1.2 DH3HUCCKHC BETHHHEI 2 1 https:// m.edsﬁ).ru/?f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 Bubmzorexa HOK
https://m.edsoo0.ru/7f416194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 Crtpoenue BelecTna 1 bubmiorexa LJOK
https://m.edsoo0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 bubmaorexa LJOK
https://m.edsoo0.ru/7f416194
Hroro no pazueny 5)
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Tel
but6mmorekxa [IOK
3.1 Mexanmureckoe ABHKeHHE 3 https://m.edsg).ru/7f416194
bubnunorexa LIOK
3.2 Mnepups, macca, mioTHocTs 4 1 https://m.edsc]Jlo.ru/7f416194
bubmmorex K
33 Cuna. Brnet cun 14 1 2 httgsﬁ//?n?edzg)?u/7f416194
Hroro no pazneny 21
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Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

41 Hasnenue. Ilepenaua naBneHus TBEPAbIMU 3 Bu6mmoteka [JOK
' TeJaMHU, JKUIKOCTAMH U Ta3aMu https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH ° https://m.edso0.ru/7f416194
bubnunorexa LIOK
4.3 ATmoc(hepHoe aBenme 6 https://m.edso00.ru/7f416194
44 JleficTBuE KUAKOCTH U raza Ha 7 3 bub6nmmoreka [IOK
' HOrpyEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Hroro mo pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeEpPIrUs
bubnuoreka [{OK
51 Pabora u mompgocTs 3 ! https://m.edso0.ru/7f416194
bubnunoreka LIOK
5.2 Hpoctere mexanm3mb! S 1 https://m.edso00.ru/7f416194
bu6nmorexa LIOK
53 Mexaniieckas oHepria 4 . https://m.edso0.ru/7f416194
Hroro o pazueny 12
PeszepBHOE Bpemst 3
OBHLIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME
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8 KVIACC

KosnvecTBO 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmoreka LOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenosbie nporecce! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 28
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DIIeKTpUUECKHE 3apsiabl. 3apssKeHHbIS 7 1 bubnuorexa [JOK
' TeJa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.eds00.ru/7f4181ce
bu6mmoreka [IOK
23 MarmuTibie ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 145

[TPOI'PAMME
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KosnvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThbl pecypesI
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumonetictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKone! coxpanenms 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bubmuorexa [JOK
2.1 Mexanueckue koneOanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnyeckue BOJIHBI. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 2 bubnuoteka [JOK
' JJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pazgen 4. CBeToBbBIE SIBJICHUS
bubmuoreka [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.eds00.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edso0.ru/7f41ada6
4.3 Paznosxenue 6eoro cBeTa B CIEKTP 3 2 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazueny 15
Pasznea S. KBaHTOBBIC SIBJICHUS
bubmuorexa [JOK
51 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoeine aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 FLACPHEIC peaKitiH ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. IloBTOpuTE/IbHO-0000 IAIOMIMIT MOAY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnnorexa [HOK
' Kypca pu3uKu 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME
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