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1. Conep:xxaHue y4eOHOIr0 NMpeaMera.

8 kimacc

Paznmen 1. ®usnka u ee poib B MO3HAHUH OKPYKAIOIIETO MUPA.

®dusnka — Hayka o pupoe ABneHus npupoasl OU3NYECKUe SIBICHUS: MEXaHUUECKHE, TETIOBBIE,
3JIEKTPUIECKUE, MAaTHUTHBIE, CBETOBEIC, 3BYKOBBIE.

Odusnyeckre BeTMInHbL. 3Mepenne ¢puzndecknx penmanH. Puszndeckue mpuoOopsl. [TorpentHocTs
U3MepeHnid. MexxayHapoaHasi CUCTEMA €IMHHILI.

Kak ¢u3uka u apyrue eCTeCTBEHHBIC HAyKH W3y4daloT NpUpOAy. ECTeCTBEHHO-HAyUHBI METOJ
MO3HaHWS: HaONIOJeHHEe, TIOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABIDKEHHWE THIIOTE3, JKCIEPUMEHT I10
MIPOBEPKE THUIIOTE3, 00BICHEHNE HaOIomaeMoro spiieHns. Onucanne GU3NYEeCKUX SBICHUN C TTOMOIIBIO
MOJENEH.

JemMoHcTpanuu.

1. MexaHnueckue, TeIUIOBbIE, IEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBJICHU.

2. dusnueckre NpuOOpPHl U TMpoLenypa NPsIMbIX H3MEPEHUH AHAJIOTOBBIM U IM(POBBIM
npudopoMm.

JlaboparopHsie paOOTHI U OTIBITHI.

1. Omnpenenenue EeHb ICIEHNS Kbl H3MEPUTEIBHOTO TPHO0pa.

2. N3mepeHue paccTOsTHUMA.

3. H3mepenne o0beMa KUAKOCTH M TBEPJOTO Tea.

4. Omnpenenenue pa3MepoB MajbIX Tel.

5. W3mepenne TemmepaTypsl TpW TOMOIIM KHIKOCTHOTO TEpMOMETpa M JAaT4HKa
TEeMIIepaTypHlI.

6. [IpoBeneHne wWCCIENOBAaHMS MO MPOBEPKE THUIIOTE3bl: TaTbHOCTH IOJIETa IIAPHKA,

MYyIEHHOTO TOPU30HTATBHO, TeM OOIIbIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nen 2. IlepBoHavanbHble CBECHHUS O CTPOEHUH BEIECTBA.

CrpoeHue BeHIECTBA: aTOMbl M MOJIEKYJbl, UX pa3Mepbl OMbITHI, HOKA3BIBAIOIINE JUCKPETHOE
CTPOCHHUE BELIECTBA.

JBxenue gactuil BemecTBa CBSI3b CKOPOCTH JABMXKCHUS YaCTHI] ¢ TeMIlepaTypoil bpoyHoBckoe
IBIkeHune, tnpdysus BzanmoelcTBIe YacTHIl BEIIECTBA: TPUTSHKEHHE U OTTANKHBaHUE.

ArperatHble COCTOSHUS BEIIECTBA: CTPOCHHE T'a30B, KUAKOCTEH M TBEPABIX (KPUCTAJUIMIECKUX)
Ten. B3auMoOCBsI3b MeXAy CBOMCTBAMM BEILECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX U HMX AaTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

HeMoHCcTpanuu.
1. Habmronenne O6pOoyHOBCKOTO JIBHKEHUSL.
2. Habmronenue quddysun.
3. HaGnronenue siBneHwid, OOBSACHSIONUXCS MPUTHKEHUEM WIH OTTAIKHBAHHEM YaCTHIL
BEIIeCTBA.
JlabopaTopHbie paOOTHI ¥ OIIBITHI.
1. OreHka JuaMeTpa aToMa METOIOM PSJIOB (C MCIOJIb30BaHuEM (oTorpaduii).
2. OMnBITHI 110 HAOFOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
3. OMnBITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. [IBmxeHue U B3aUMOJCHCTBHUE TEIL.

Mexanuueckoe ABWKeHHE. PaBHOMepHOe M HepaBHOMepHOe nABmkeHue. CkopocTh. CpenHss
CKOPOCTbH IPH HEPABHOMEPHOM JIBIKEHUH. PacdeTr myTu v BpeMeHH JBUKCHUS.

SBnenne wHEpIMK. 3aKOH WHEPHHH. B3auMomeilcTBue Tea Kak MPUYMHA W3MEHEHHSI CKOPOCTH
IBIKEHUA Ten. Macca Kak Mepa WHEpPTHOCTH Tena. llmoTHocTh BemiecTBa. CBS3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEeMa BEIIIECTRA.

Cuiia Kak XapaKTepUCTHKa B3auMoaecTBus Tenn. Cuia ynpyrocTy 1 3akoH I 'yka. M3aMepenue cuib
C TIOMOIIIBIO TUHAMOMETpA. SIBIeHNE TATOTeHMS U cryia TspkecTH. Crila TSDKECTH Ha APYTHX IaHeTax. Bec
tena. HeBecomocth. CnoskeHue CuIl, HAlpaBiICHHBIX MO OAHOM mpsiMoid. PaBHozeicTByromas cui. Cuna
TpeHus. TpeHue CKOIRKEHUs U TPEHUE NOKosl. TpeHue B pUpPOJIe U TEXHUKE.

HemoHcTpanuu.
1. HabnroieHue MexaHHYECKOTo IBUKCHHS TEJa.
2. M3mepenue ckopoCTH NPSIMOIHUHEHHOTO JBUKEHUS.



Habmronenue siBieHUst HHEPITUH.

Habmonenne n3MeHeHHsI CKOPOCTH TIPH B3aUMOCHCTBUH TEIL.
CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TeIl.

. CrnosxeHue cuil, HampaBJICHHBIX IO OJTHOMN MPSMOH.
JlabopaTopHbie pabOTHI M OITBITHL

o U s w

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO IBIKEHWS (IIapuka B SKHAKOCTH, MOJIEIH
3NEKTPUIECKOTO aBTOMOOMJIS | T.I1.)

2. Omnpenenenne cpeaHel CKOPOCTH CKOJBXEHHS OpycKa WIM IIaphKa 10 HaKIOHHON
TIOCKOCTH.

3. Onpe/eneHre TIOTHOCTH TBEPIOTO TEa.

4. OnbITH, JEMOHCTPUPYIOIIME 3aBHCUMOCTH pacTskeHus (aedopmanuu) MpyxKUHBI OT
MPUJIOKEHHOMN CHIIBL.

5. OnbITHI, TEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CUJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tela U

XapakTepa COMpPUKaCaIOIINXCs TOBEPXHOCTEH.

Paznen 4. JlaBnenune TBEpABIX TN, )KUIKOCTEH U ra30B.

HaBnenne. CriocoObl yMEHBIIEHHWS W YBEIMUYEHUS [aBieHWs. JlaBneHuwe ras3a. 3aBHCHMOCTD
JaBJICHUsS Ta3a oT o0beMa, TeMrepaTypsl. [lepenava naBineHus: TBEpABIMHU TEIaMH, )KUIKOCTSIMH U Ta3aMH.
3akon [Ilackams. IlHeBmMaTWueckne MamuHBL. 3aBUCUMOCTH JABIEHUS JKHUAKOCTH OT TIyOHHBI.
I'mppocrarnueckuii mapanokc. Coobmarommecs cocynbl. [ mapaBnndeckie MeXaHU3MEI.

Atmocdepa 3emin u atmochepHoe aaBieHue. [[puUrHBI CylEeCTBOBaHUS BO3AYIIHOW 000IO0UKH
3emum. OneiT Toppudernnu. M3mepenne armochepHOro naBieHus. 3aBUCMOCTb aTMOC(HEPHOTO 1aBICHUS
OT BBICOTHI HaJl ypoBHEM Mopst. [Ipubopsr 1t naMepenns atMoc(hepHOTo TaBIeHIS.

JelicTBrE )KHIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX Telo BrITankuparomas (apxXuMenaoBa) cuia.
3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

HeMoHCcTpanuu.

1. 3aBHCUMOCTD JABIICHUS Ta3a OT TEMIICPATYPHI.

2. [Mepenaya gapneHUs JKUAKOCTHIO U TA30M.

3. Coobmaromuecs Cocy/bl.

4. I'uppaBnuyeckwii mpecc.

5. [IposiBneHue neiicTBUsS aTMOC(HEPHOTO TaBICHMUS.

6. 3aBHCUMOCTH BBITATKUBAIOIIEH CHIIBI OT 00beMa MOrPy>KEHHOH YacTH Teja M TUNIOTHOCTH
JKUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAOIIEH CUITBI BECY BBITECHEHHOM KHIKOCTH.

8. YcioBue miaBaHus Tell: MIaBaHUE WM OTPYKEHHE TEJT B 3aBUCHMOCTH OT COOTHOIIIEHHS

IUIOTHOCTEH TeJla U KUIKOCTH.
JlaboparopHbie pabOTHI U OTIBITHI

1. HccnenoBanue 3aBUCUMOCTH Beca Tej1a B BOJIC OT 00beMa MOTPYKEHHOMN B )KUKOCTh YaCTH
Teaa.

2. OrnpezeneHre BHITATIKUBAIOIIECH CHIbL, IEUCTBYIOLIEH HA TEJIO, IOTPYKEHHOE B )KUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIENH CUJIbI, IEUCTBYIOIEH HA TEJIO B YKUJIKOCTH,
OT MAaccChI Tela.

4, OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH Ha TENIO
B *KHUJIKOCTH, OT 00beMa MOTPYKEHHOHN B )KUAKOCTh YaCTH TeJla M OT INIOTHOCTH JKUAKOCTH.

5. KoHcTpynpoBanue apeomeTrpa WM KOHCTPYHPOBAHHME JIOJKH U OIpenelicHHEe ee
TPYy30I0AbEMHOCTH.

Paznen 5. Pabota u MOIIIHOCTH. DHEPTHSI.

Mexannueckas pabota. MOIIHOCTE.

[IpocThie MeXaHU3MBbI: pblYar, OJIOK, HAKJIIOHHAs IUIOCKOCTh. [IpaBMIO paBHOBECHs phblyara.
[IpumeneHre mpaBmiia paBHOBecHs phiuara Kk OJioky. «3oioroe mpaBwio» mexanuku. KIIJ] mpocthix
MeXaHU3MOB. [IpocThie MEXaHU3MbI B OBITY M TEXHHKE.

Mexanndeckas sHeprus. Kunetnueckas v HoTeHIMaIbHas sHeprus. [IpeBpaiieHie 01HOro BUa
MEXaHUYECKOW PHEPTHH B JAPYroil. 3aKOH COXPaHEHUS SHEPTUU B MEXaHUKE.

JleMoHcTpaun

1. [IpuMepsI MPOCTHIX MEXAHU3MOB.

JlaGopaTopHbie paOOTHI M OIIBITHI.

1. Onpenenenne pabOThI  CHJIBI  TPEHUS TPU PABHOMEPHOM JIBIDKEHHHM Tela 110
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TOPU30HTAJILHOW MOBEPXHOCTH.

2. HccnenoBanue ycioBuil paBHOBECHS pblyara.

3. Nzmepenne KII/] HaKIOHHOM MIIOCKOCTH.

4. N3ydenue 3akoHa COXpaHEHUSI MEXaHUYECKON 3HEPTUH.
9 kacc

Pazgen 6. TemnoBsle sBIEHUSI.

OCHOBHBIE TIOJNIOKEHUST MOJEKYJISPHO-KMHETUYECKOW TEOpHH CTPOeHHs BemlecTBa. Macca u
pa3Mepbpl  aTOMOB M MOJIEKYJ. OmBITEI,  TONTBEP)KIAIOIINE  OCHOBHBIE  TIOJIOXKECHHS
MOJIEKYJIIPHO-KUHETHUECKON TEOPHUU.

Mopnenu TBEpAOTO, KHIKOTO M Ta3000pa3HOr0 COCTOSHUM BemecTBa. Kpucrammdyeckue u
amop¢usie Tema. OObSCHEHHE CBOICTB Ta30B, JKUAKOCTEH WM TBEPABIX TEN HAa OCHOBE IOJOXKEHUN
MOJICKYJIIPHO-KMHETHUECKOU Teopuu. CMaurMBaHue U KaNWUISIPHBIC SIBICHUS TeIuioBoe pacIiiMpeHue U
cXKaTue.

Temnepatypa. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO JBM)KEHUS YaCTHII.

Brytpennss sneprus. CriocoObl N3MEHEHHUS BHYTPEHHEH SHEPTHH: TETUIONepeaada U COBEPIICHUE
paboThl. Bujbl Temionepenadn: TEIONPOBOHOCT, KOHBEKIIHS, U3TyYCHHUE.

KonmaecTBo TermmoTel. Y aeipHast TETIOEMKOCTD BEIIecTBa. 1ermmoo0MeH 1 TeII0BOe paBHOBECHE.
YpaBHeHne TemtoBoro Oamanca. [lmaBineHne W OTBepAeBaHHE KPUCTAUIMYECKHX BEIIECTB. Y IelbHas
Terota miuaBieHus. IlapooOpazoBanue u konmeHcarus. Mcnapenmwe. Kumenwe. YaenpHas Teruiorta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIICPATyphl KHUIICHHMS OT aTMOC(EPHOro aBJICHUSA. BiaxxHOCTh
BO31lyXa.

DHeprus TOIUINBA. Y IeTbHAs TEIIOTa CTOPAHMUS.

[Mpunnumner padotsl TerioBbix aeurareneid. KI1J[ termosoro neurarens. TerioBble ABUTaTeId U
3allUTa OKPY>KAIOLIEH Cpelibl.

3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUH B TEIUIOBBIX IIPOLIECCAX.

JeMoHcTpanuu
HabmroneHre 6poyHOBCKOTO JTBHIKCHUS.

Hab6mronenue muddysum.

HaOmroneHue siBiicHUE CMauMBaHUs U KalWJUISIPHBIX SIBJICHUH.
HaOiroieH1e TEerioBoro pacuiupeHus Tell.

W3menenue naBieHns ra3a Mpu H3MEHEHNH 00beMa W HATPEBAHUY W OXJIAXKICHUH.
[IpaBuia u3MepeHus: TeMIEpaTypsbl.

Buasl Terionepenayu.

OxJaxkIeHue MPU COBEPIICHUH PabOTHI.

HarpeBanune npu coBepiieHN# pabOTHl BHEITHUMU CHIIAMH.
CpaBHEHHE TEINIOEMKOCTEH Pa3TUIHBIX BEIIECTB.
HaOmroneHue kumeHust.

HaGumroieHue mocTosHCTBa TEMIIEPATyPhI ITPH TIABICHUH.
Moienu TeNIOBBIX IBUTATENCH.

JlabopaTopHbie paOOTHI ¥ OIIBITHI.

el e
CREBomwNopurwNeE

1. OnBITHI 110 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISPHOTO MPUTSHKEHUS.

2. OMBITH IO BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHON COJIM WM caxapa.

3. OnBbITHI 110 HAOMIOIEHUIO TETIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEN U TBEP/IBIX TEII.

4. Omnpe/eneHre naBIeHs BO3yXa B OaJIOHE HIMPHIIA.

5. OnbITH, JEMOHCTPUPYIOIIME 3aBHCHMOCTH JaBJICHUS BO3JIyXa OT €ro o0beMa u
HarpeBaHUs WU OXJIKICHHS.

6. IIpoBepka THMOTE3bl JMHEHWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUIECKOH TPyOKEe OT TEMIEPaTypHl.

7. Habmroenne mu3aMeHeHUs BHYTPEHHEH DHEPruM Tella B pe3ysibTare Terslonepenavyn u
pabOThI BHEIIHUX CHJL.

8. HUccnenoBanue siBieHUs TEMII000MEHA IPU CMEIIMBAHUU XOJIOJHON U TOpsSYer BOJBI.

9. OmnpeneseHne KOJTUYECTBA TEIUIOTHI, TOJYYEHHOTO BOAOH NPH TEIJI0O00MEHE ¢ HAarpeThiM
METAJTMYECKUM IHITHHAPOM.

10. Omnpenenenne yaeabHON TETUIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mporecca nCnapeHusl.



12. OrnpeeneHne OTHOCUTEIHHON BIIAXKHOCTH BO3IyXa.
13. Omnpenenenne yaenbHOW TEMIOTHI IUIABJICHHUS JIb/IA.

Pa3nen 7. DnexTpuueckre U MarHUTHBIE SBJICHUS.

OnexTpuzanus Ten. [[Ba posna aneKTpUUECKUX 3apsa0B. B3aumoeiicTBie 3apsKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTH CHIIBI B3aUMOJEHCTBHS 3apsHKEHHBIX TET OT BEJIWYMHBI 3aPSIOB U PACCTOSHUS
MEXTy TEeIaMH).

Onextpudeckoe mosne. HampskeHHOCTb aneKkTpudeckoro mnousd. llpuHnun cynepno3unun
AIIEKTPUYECKHX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn snekTpudecknx 3apsaoB. DJIEeMEHTapHBIN 3eKTpudeckuil 3apsa. CTpoeHne aToma.
IIpoBOHUKH U AUANEKTPUKHU. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO 3aps/a.

OneKTpUYecKuil TOK. Y CIIOBHS CYIIECTBOBAHUSA IIEKTPUUECKOro TOKa. VICTOYHMKM MOCTOSTHHOTO
TOKa. JIeHCTBHUS 3JEKTPUYECKOTO TOKa (TETUIOBOE, XUMHYECKOE, MAarHUTHOE). DJIEKTPUYECKHA TOK B
JKUAKOCTSAX U ra3ax.

Onextpuyeckas uenb. Cuna Toka. DiekTpuyeckoe HampspkeHue. CONMpOTUBIECHHE NPOBOJHMKA.
Y nenbHOE COMPOTHBIICHHE BemecTBa. 3akoH OMa s yaactka nend. [locnenoBaTensHoe U mapaiensHoe
COETMHEHHE TTPOBOIHUKOB.

PaboTta u MOIIHOCTH »neKTpUUecKoro Toka. 3akoH Jlxoyns— JleHna. DnekTpuueckue Lenu u
MOTPEOUTENH AIEKTPUIECKOil SHeprun B ObITy. KopoTkoe 3ambpIkaHue.

[TocTostHable MarHuThl. B3aumonelcTBre NOCTOSIHHBIX MAarHUTOB. MarHuTHoe nojie. MarHutHoe
noJie 3eMJIU U €ro 3HaYeHHe JUIs )ku3HH Ha 3emite. OnbIT Opereaa. MarHUTHOE 10JIe 3JeKTPUIECKOro TOKa.
HpI/IMCHCHI/IC QJICKTPOMArouTOB B TCXHHUKE. I[CﬁCTBHe MAaroiuTHOroO ImoJis1 Ha HOPOBOAHUK C TOKOM.
DIIEKTPOABUTATENb IOCTOSIHHOI'O TOKA. VICOnb30BaHUE NIEKTPOABUTATENECH B TEXHUUECKUX YCTPOMCTBAaX
Y Ha TpaHCIIopTe.

Omneitel @apajes. Spnenue anexTpoMaruutTHo uHaAykuuu. [IpaBumno Jlenna. DnekTporeHeparop.
CriocoOBl TIONMy4YEHHS JJCKTPUISCKOW DHEPrHH. IJIEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHHKAX

SHEPTUu.
HemoHcTpanuu.
1. DneKTpu3aIus Tei
2. JBa pona 3nmeKTpriYecKux 3apsi0B U B3aUMOJACHCTBHE 3apsSKEHHBIX Tell.
3. YCeTpoUCTBO U AEUCTBUE 3IIEKTPOCKOIA
4. DJeKkTpocTaTuieckas HHIYKIHSL.
5. 3aKO0H COXpaHEHHS EKTPUIECKUX 3aPsIOB.
6. ITpOBOOHMKH U TUTIEKTPUKH.
1. MopaenupoBaHue CUIOBBIX JIMHAN 3IEKTPUYECKOTO MOJIS.
8. VICTOYHUKH MOCTOSIHHOTO TOKA.
9. JeicTBUS 3IEKTPUUECKOr0 TOKA.
10. ONEeKTPUYECKUI TOK B )KUIKOCTH.
11. I"a30BbIl paspsi.
12. W3mepeHne CHITbI TOKA aMIIEPMETPOM.
13. H3mepeHue 3IeKTPUIeCKOro HAMPSKEHHUS BOIETMETPOM.
14. Peocrar u mara3uH conpoTHUBIEHUH.
15. BsanmMoneiicTBre MOCTOSIHHBIX MarHUTOB.
16. MopaenupoBaHre HEBO3MOKHOCTH pa3AesIeHuUs IIOJIF0OCOB MarHUTa.
17. MojenrpoBaHue MarHUTHBIX TTOJICH MMOCTOSIHHBIX MATHUTOB.
18. OmneIT Opcrena.
19. MarHuTHO€ 10JIe TOKa DJIEeKTPOMAarHur.
20. JleiicTBre MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
21. DNEeKTPOABUTATENb MOCTOSIHHOTO TOKA.
22. HUccnenoBanue siBIeHUS JIEKTPOMAarHUTHON HHAYKIIH.
23. OmbiTer Dapaes.
24, 3aBHCUMOCTb HATpaBIICHNS HHIYKIIMOHHOTO TOKA OT YCJIIOBHH €r0 BOSHUKHOBEHUS.
25. DJEeKTpOreHepaTop MOCTOSIHHOTO TOKA.
JlaGoparopHbie pabOTHI U OTIBITHI.
1. OnbITHI 110 HAOIIOACHUIO TEKTPU3ANNH TEJ UHIIYKIIHEH U TIPU CONPUKOCHOBEHUH.
2. HccnenoBanue EHCTBUS AIEKTPHUYECKOTO MOJISl HA IPOBOIHUKHU M JMAJICKTPHUKH.
3. COopka 1 poBepKa padoThI ANEKTPUIECKOH LENH IOCTOSHHOTO TOKA.



4. W3mepenne u peryanpoBaHKe CHITBI TOKA.

5. W3mMepeHue U peryiupoBaHye HAIIPSKEHUS.

6. HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, MIYLIETO Yepe3 Pe3UCTOp, OT COMPOTHBICHHUS
pes3ucTopa U HampsbKEHHS Ha PE3UCTOopeE.

7. OnbIThl, JAEMOHCTPUPYIOLIME 3aBHCUMOCTh  DJIEKTPUYECKOTO CO-  IIPOTHBIICHHUSA
IPOBOJHMKA OT €r0 JAJIMHBI, IUIOIAAN IIOIEPEUHOr0 CEUCHUS U MaTepHaa.

8. [TpoBepka mpaBuiia CIOXKEHUS! HANPSHKEHUI NPU MOCIET0BATEIbHOM COCIUHEHUH JBYX
PE3UCTOPOB.

9. [IpoBepka npaBuiia 17151 CUIIBI TOKA IPU NAapajIeIbBHOM COSINHEHUH PE3UCTOPOB.

10. Omnpenenenue paboOThI ANEKTPUIECKOrO TOKA, HIYILETO YePe3 PEe3UCTOpP.

11. OnpeneneHne MOITHOCTH AIIEKTPUYECKOr0 TOKA, BBIACTSIEMON Ha pe3UCTope.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIIYLIErO 4Yepe3 JaMIIOUKy, OT HalpsHKEHUS Ha
Hel

13. Onpenenenne KIIJI HarpeBaTens.

14. HccnenoBaHne MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSHHBIX MarHUTOB.

15. W3yueHre MarHuTHOTO OIS IOCTOSHHBIX MArHUTOB IPU UX 00BEIMHEHNH U Pa3JeICHNN.

16. HccnenoBanue NeiCTBUS SIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMMOJCHCTBHUSI KAaTyLIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HAaIIPaBJICHUS TOKA B KaTyILKE.

18. W3yyeHne nefCTBUs MATHUTHOTO TIOJISL HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue n u3ydeHue paboThl JIIEKTPOIBUTATES.

20. Nzmepenwne KI1/] anexkTpoaBuraTelbHON YCTaHOBKH.

21. OnbITel O MCCIEJOBAHUIO SIBICHHUS JJIEKTPOMArHUTHOH HMHIYKLUWH: HCCIEIOBAaHHE
W3MEHEHUI 3HaYCHUS M HANpaBlIeHUS WHIyKIIMOHHOTO TOKA.

10 xnacc

Pazgen 8. Mexanuueckue siBICHUSL.

Mexanndyeckoe JBUKeHHe. MatepuanbHas Touka. CucremMa otcueTa. OTHOCHTEIBHOCTD
MEXaHUYECKOTO IBMKEHUA. PaBHOMEPHOE MPSAMOIMHENHOE IBMKEHNE. HepaBHOMEpHOE NPSIMOJIMHETHOE
nBkeHre. CpeaHsisi ¥ MTHOBEHHAsI CKOPOCTh TeNa MPU HEPABHOMEPHOM JIBHKEHUU.

Yckopenue. PaBHOyckopeHHOE npsMoiMHelHoe naBwxkeHue. CBoOomHoe majaeHue. OIBITHI
lNanunes.

PaBHOMepHOE nBMKEHUE 1O OKpy)HOCTH. [leprox u gactora oOpamienus. JluHeiHas u yrioBas
ckopoctu. LleHTpocTpeMUTeNnbHOE YCKOPEHUE.

IlepBbiii 3akoH HbroroHa. Btopoit 3akoH Herorona. Tperuit 3akoH Herorona. IlpunHnmn
CyHEpIIO3ULIUU CUJL.

Cuna ynpyroctd. 3akoH ['yka. Cuna TpeHus: cuia TPEHUSl CKOJIBXKEHHS, CHIa TPEHUS IOKOS,
JIpyrue BUABI TPEHUSI.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHe cBOOOMHOTO majeHus. J[BukeHHe
wiaHeT Bokpyr Connua. IlepBas kocmuueckasi ckopocTs. HeBecoMOoCTh U IeperpysKu.

PaBHOBecue marepuanbHOW TOYKH. AOCONIOTHO TBEpHoe Telo. PaBHOBecwe TBEpAOTO Tena ¢
3aKpeIJIEHHON OChI0 BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynbce Tena. IsMeHneHnue umiynbca. MMnynbse cusibl. 3aKOH COXpaHEeHUs UMITyJibca. PeakTuBHOE
JIBIKEHUE.

Mexannueckast paboTa U MOIIHOCTE. PaboTa cuil TshkecTH, yIpyrocTH, TpeHus. CBsi3b SHEPTHH U
pabotsl. [loTeHnnanbHast SHEPTUS TeNa, MOIHATOTO HaJl IIOBEPXHOCTHIO 3eMud. [loTeHnnanpHas sHeprus
cxaToll mpyxkuHbl. KuHernueckas sHeprud. TeopemMa O KUHETUYECKOM HHEPTrUU. 3aKOH COXPaHEHUS
MEXaHUYECKOUN SHEPIHH.

HemoHcTpanuu.

1. Haburoienne MexaHHYeCKOTo IBMKCHHUS TeJla OTHOCHTEIBHO Pa3HbIX Tell OTCYETA.

2. CpaBHeHMe yTel U TPAaeKTOPHA ABIKEHHS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIHHO Pa3HbIX
TN OTCUeTA.

3. M3mepenue cKoOpoCTH U YCKOPEHUS MPSAMOIMHEIHOTO TBUKEHUS.

4. Hccnenopanue npru3HaKoB paBHOYCKOPEHHOT'O TBUKEHUSI.

5. HaGumroienue qBMKSHHS TENa 10 OKPYKHOCTH.

6. HaGmroienne MexaHMYECKUX SBJACHHM, MPOUCXOIANIMX B cucTeMe oTcuera «Tenekkay

Inpu €€ paBHOMCPHOM U YCKOPCHHOM JABUKCHUN OTHOCUTCIBHO KaOuHeTa (I)I/IBI/IKI/I.



7 3aBHCHMOCTH YCKOPEHUS TeJla OT MaCChI TeJa U NEHCTBYIONIEH Ha HETO CHJIBL.

8. Hab6monenue paBeHCTBa CHIT TP B3aUMOICHCTBHUH TEII.

9. H3menenue Beca Tena Npu YCKOPEHHOM JBIKCHHU.

10. [lepenaya umiynbsca npu B3aUMOACHCTBUH Tell.

11. IIpeobpazoBanmsi SHEPTUH TTPH B3AUMOICHCTBUN TEI.

12. CoxpaHeHre UMITyJIbCca IIPH HEYTIPYTOM B3aUMO/ICHCTBUH.

13. CoxpaHeHre UMITyJIbca MpU aOCOIOTHO YIPYTOM B3aUMOJCHCTBHU.

14, Habmonenne peakTHBHOTO TBHKCHUS.

15. CoxpaHeHHEe MEXaHUICCKOW SHEPTHH TIPH CBOOOTHOM TaJCHUH.

16. CoxpaHeHre MeXaHMYEeCKO SHEPTUHU MPH JBMKEHUH TeJla MMOJI ISHCTBUEM MPYKHUHBL.

JlaGopaTopHbie pabOTHI U OIBITHI.

1. KoHncTpynpoBanme TpakTa Ui pasroHa W JAIBHEHIIET0 pPaBHO- MEPHOTO BHKCHHS
HIApHKa WK TETCKKH.

2. OmnpenesneHne cpeiHedl CKOPOCTH CKONBXCHUS OpycKa WM JBWKEHHs IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHne yCKOpEHHWs Tella MPH PaBHOYCKOPEHHOM JBIDKEHHH MO0 HAKIOHHON
TUIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JIBIKEHHH 0e3
HayaJbHOU CKOPOCTH.

5. [TpoBepka THUIOTE3BI: €CIIU MPH PAaBHOYCKOPEHHOM JIBM)KEHUH 03 HayalbHOH CKOPOCTH
ITYTU OTHOCATCA KaK pAa HCUCTHBIX YUCCII, TO COOTBETCTBYIOIIUEC ITPOMEIKYTKU BPEMCHU OJIUHAKOBBI.

6. HccnenoBanne 3aBUCUIMOCTH CHITBI TPEHHSI CKOJIBKEHUSI OT CHITBI HOPMAJTBHOTO JTABJICHUS.

7. Onpenenenne KOXPPHUINEHTA TPEHUS CKOTBKCHHSI.

8. OnpeneneHne KeCTKOCTH MPYKHUHBL.

9. Onpenenenne pabOTBI CHJIBI TPEHWUS TIPU PABHOMEPHOM JIBIDKEHHH Tela 110
TOPU30HTAIHLHON TTOBEPXHOCTH.

10. Onpenenenue paOOTBl CHJIBI YOPYrOCTH MPH IMOJABEME Ipy3a C HCIIOJIb30BaHUEM
HEMOABIKHOIO U MOJBIYKHOT'O OJI0KOB.

11. Nzydenune 3akoHa COXpaHEHUS YHEPTHH.

Paznen 9. Mexannueckue KoyieOaHus! ¥ BOJTHEIL.

Konebarensnoe paBmwxkenne. OCHOBHBIE XapaKTEpUCTUKW KoJeOaHWIA: TIEPHOA, YacTOTa,
amIuuTya. MaTemMaTHuecKuil M MpY>KUHHBIH MasTHUKY. [IpeBpalneHue sHepruu npu KojeOaTeIbHOM
JBIDKECHUH.

3aryxawimue kojeOaHus. BbeiHyXKJeHHbIE KoneOaHus. Pe3oHaHc. MexaHWYECKHWE BOJIHBIL.
CpoiictBa MexaHndeckux BoiH. [IpomonbHble M monepedHble BOJHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHW4ecKre BOJIHbI B TBEPAOM Telle, ceiicMuieckne BoiHbl. (MC)

3Byk. [')poMKOCTh 3ByKa 1 BbIcOTa ToHa. OTpaskeHue 3Byka. MH(pa3Byk u yiIbpTpa3ByK.

HemoHcTpanuu.

Habmionenue kosnebanuii Tes1 MoA AEHCTBUEM CHIIBI TSKECTU M CHIIBI YIIPYTOCTH.
Habnronenue konebanmii rpy3a Ha HUTH M Ha TPYKHUHE.

HabnroneHre BbIHYKIEHHBIX KOJIEOaHUI U pe30HAHCA.

Pacnpoctpanenne npoJoIbHBIX U MOMEPEYHBIX BOJIH (HA MOAEIH).
HabmioneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCTHYECKHI PE30HAHC.

JlaboparopHbie pabOTHI U OTIBITHI.

oukrwhE

1. OmnpezeseHne YacTOTH U IEPHOIA KoJIeOaHUH MaTeMaTHIeCKOro MasiTHUKA.

2. OnpeesieHre YacTOTHI U IEPHO/Ia KoJieOaHUH TIPYKUHHOTO MasTHUKA.

3. HccnenoBanne 3aBUCHMOCTH TIepro/1a KojieOaHu i MOIBEIIEHHOTO K HUTH IPy3a OT JJINHBI
HUTH.

4. HccnenoBanne 3aBUCHUMOCTH Tiepuojia KojeOaHUH MPYKWHHOTO MAasTHHKA OT MAaccChl
rpy3a.

5. [IpoBepka HE3aBUCUMOCTH Tieproa KojaeOaHHid rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpys3a.

6. OnBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTD MEPHOa KOJIeOaHUH MPYKMHHOTO MasiTHAKA OT
Macchl Ipy3a U )KE€CTKOCTU IPYKUHBI.

7. Wsmepenue yckopeHus: CBOOOIHOTO HaIeHHS.



Pazgen 10. DneKTpOMarHATHOE MOJIE B DJIEKTPOMATrHUTHBIC BOJTHBL.
DNeKTpOMarHuTHOE ToJe. DJIEeKTPOMAarHUTHBIE BOJHBL (CBOWCTBA 3JEKTPOMArHUTHBIX BOJH.
[lkana 37EKTPOMarHUTHHIX BOJH. lcmonb30BaHuE 3IIEKTPOMATHUTHBIX BOJH JJISI COTOBOH CBSI3H.
OnekTpoMarHuTHas npupona cera. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.
JemoHcTpanuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonnoBele cBolicTBa cBeTa.
JlabopaTopHbie pabOTHI M OITBITHL.
1. W3ydeHne CBOWMCTB ANIEKTPOMArHUTHBIX BOIH C MIOMOIIBIO MOOHIIFHOTO TesnedoHa.
Pazgen 11. CeToBbIE SIBIICHUSI.
JlyueBast mozmenb cBeta. Microunuku ceta. [IpsiMonnHeliHOe pacipocTpaHeHHE CBETa. 3aTMEHHS
Comnana u JIynasr. Otpaxenue cBera. [Imockoe 3epkaio. 3aK0H OTpaskeHHUs CBETA.
[Ipenomnenune ceera. 3akoH TNpesoMJieHHs cBeTa. [lomHOE BHYTpPEHHEE OTPa)KCHUE CBETA.
Hcnonb3oBaHue NOTHOTO BHYTPEHHETO OTPAXKECHHUS B ONTUYECKUX CBETOBOJIAX.
JIunza. Xon myueit B mua3e. OnTryeckas cuctema doroanmapara, MEKpockora u teneckomna. (MC)
T'ma3 xak ontuyeckas cucteMa. bIM30pyKOCTh U 1aJbHO30PKOCTb.
Paznoxenue Oenoro cBera B coekTp. OmbiTel HptoToHa CrokeHWE CHEKTPajbHBIX LIBETOB.
Hucnepcus caera.
HeMoHCcTpanuu.
IIpsiMosIMHEHHOE pacIpOCTPAaHEHUE CBETA.
OTtpaxkeHue cBera.
[omyduenne n300pakeHnid B TUIOCKOM, BOTHYTOM U BBEIITYKIIOM 3epKajiax.
IIpenomnenue ceera.
OnTU4ecKuil CBETOBOI.
Xop aydeii B coOnparotei TnH3e.
Xop 1ydeil B pacCcerBarOILIEH JTUH3E.
[Mony4enue n3o0pa>keHNli C MOMOIIBIO JINH3.
[Mpuanmn aeficTBus GoTroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
Mogens rnasa.
Paznosxenue Genoro cBeta B CIIEKTP.
[Mony4enue Genoro cBeTa MpPH CI0KEHUH CBETA Pa3HBIX IIBETOB.
JlaboparopHbie paOOTHI U OTIBITHI.

PR e
REBoo~NooprwNE

1. HccnenoBanne 3aBUCUMOCTH YTIIa OTPaKEHUS] CBETOBOTO JIyda OT yTJia IaJIeHHs.

2. W3yyeHne XxapakTepUCTHK W300paXKeHUs TIPEIMETA B TUNIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCMMOCTH YIiia TPEJOMJICHHS CBETOBOTO JIyda OT yria IMajeHHus Ha
TPaHUIE «BO3LYX—CTEKIION.

4. [Mony4enue n3o0pa>keHNH ¢ MOMOIIBIO COOMPAIOIIEH JINH3BL.

5. Onpenenenre GOKYCHOTO PacCTOSHUS U OTNITUYECKON CHJIbI COOMPAFOIIEH JINH3BI.

6. OMNBITHI 110 Pa3TIOKEHHUIO OEIIOTO CBETA B CIIEKT.

7. OMBITHI 1O BOCITPUATHUIO IBETA ITPEAMETOB IIPU UX Ha6JIIOI[eHI/II/I YCpe3 IBETOBLIC (1)I/IJ'II)TpI)I.

Pasnen 12. KBauToBBIE SIBICHUS.

Omnbitel Pesepdopna m mnanerapHas Monens aroma. Mogens aroma bopa. Mcemyckanue u
MoTJIoNIeHre cBeTa aroMoM. KBaHThl. JIMHeHyaThie CIIeKTPHI.

PagnoakTuBHOCTE anb(a-, Oeta- u ramma-usinydeHus. CTpoeHre atoMmHOro sapa. HykmoHHas
MOJIeJIh aTOMHOTO sizipa. Y30TOIbI.

PamnoaktuBHbIe ipeBpatenus. [leproa nomypacmasa aTOMHBIX saep. SnepHbie peaknni. 3aKOHbI
COXpaHEHHUs 3apsI0BOTO M MAacCOBOTO YHCEN. DHEeprHs CBS3UM aTOMHBIX sep. CBA3b MacChl M SHEPTUH.
Peaknun cunTesa u genenus saep. Mcrounnku >aeprun. Comara u 38e31. (MC)

SAnepHas sHepreTrka. [leficTBUS palnOaKTUBHBIX U3ITyYSHHH Ha KUBbIe opraHu3Msbl. (MC)

HemoHcTpanuu.

CreKTpsl N3MyUYeHHS U TIOTJIOIIEHUSI.

CHeKTpsl pa3InYHbIX Fa3oB.

CuexTp Bozopoza.

Habmoenue TpekoB B kamepe BuiibcoHa.

Pabota cueTyrnka HOHU3UPYIOIINX H3ITyIEHUH.

Peructpanus usinydyeHus NpupoaHbIX MUHEPAJTIOB U IPOIYKTOB.

cuprLNOE



JlaGopaTopHbie pabOTHI M OIBITHL.

1. HabnroieHue CIUTONIHBIX M IMHEHYaThIX CIIEKTPOB M3ITyYCHHSI.

2. HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUM YAaCTHIBI MO TOPMO3HOMY myTH (110
¢dororpadusim).

3. V3mepeHune paanoakTuBHOroO (oHa.

[ToBTOpHUTENHEHO-0000IIAFOIINI MOTYJIb.

[ToBTropuTensHO 0000LIAIOMMI MOIYJAb TMpEIHA3HAYCH I CHCTEeMaTH3alud U 0000LIeHHUs
IPEIMETHOTO COAEPKaHUSA U OIbITA AEATEILHOCTH, IPUOOPETEHHOIO IIPU U3YYE€HHH BCETO Kypca (pu3uky,
a Taxke A7 noAroroBkd K OCHOBHOMY roCyJapCTBEHHOMY 3K3aMEHy IO (Qu3uKe A oOydaromumxcs,
BBIOPABLIMX TOT Y4E€OHBIH MpeaMeET.

[Ipu m3yueHun JaHHOTO MOAYJS PEaTU3yIOTCA M CUCTEMAaTU3UPYIOTCS BHJIBI ACATEIBHOCTH, Ha
OCHOBE KOTOpPBIX 00€CHeYMBAETCSl MOCTIPKEHHE IPEAMETHBIX M METalpeIMETHBIX IUIaHUPYEMBIX
pe3ynbpTaToB 00yueHHs, (HOPMUPYETCsl €CTECTBEHHO-HAYYHasl TPAMOTHOCTb: OCBOSHHE HAayYHBIX METOJIOB
WCCIICIOBAaHUS SBJICHUN MPUPOABI U TEXHHUKH, OBIAJCHUE YMEHHSIMU OOBSACHITH (pU3NUYecKHe SBICHUS,
IPUMEHSIS OTY4YEeHHbIE 3HAHUS, PelIaTh 331a4K, B TOM YHCJIe KaUeCTBCHHbIE U SKCIIEPUMEHTAIbHBIC

[IpuHnUNUaNbEHO AEATENBPHOCTHBIM XapakTep AAHHOTO pasjesia peaausyercs 3a CYeT TOro, 4To
y4aliecs BBIIOJIHSIIOT 33/1aHUs, B KOTOPBIX UM NpeaIaraeTcs:

) Ha OCHOBE IOJYYEHHBIX 3HAHUH PacO3HaBaTh U HAYYHO OOBSICHATH PU3MUECKUE SIBICHUS
B OKPY’Karolllel MPUPOAE U MOBCEIHEBHOM KU3HU;

L] HCIIOJIb30BAaTh HAYYHBIC METOAbLI MCCIICAOBAHUSA (1)I/I3I/I‘ICCKI/IX HBHCHHf/i, B TOM 4HUCJC OJIA
ITPOBCPKHU TUIIOTE3 U IMMOJTYUYCHUA TCOPECTUYCCKNUX BBIBOAOB;

° OOBSICHATh HaydHbIE OCHOBBI HamOoJiee BaKHBIX JOCTHIKCHUI CO- BPEMEHHBIX TEXHOJIOTHH,
HalmpuMmep, NpakKTUYCCKOI0 HMCIOJb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHEPruM Ha OCHOBC 3aKOHaA IIpe-
Bpal€Hus 1 COXpaHCHUA BCEX U3BCCTHBIX BUAOB OHEPTHH.

2. Ilnanupyemble pe3y/bTAaThl 0CBOECHHS Y4eOHOIr0 MpeIMeTa.
Nsyuenne yueGHOro mpenmera «®Du3nMka» Ha ypOBHE OCHOBHOTO OOLIEro 0Opa30BaHMS IODKHO
O6CCHC‘II/IBaTI) JOCTHKECHHUC CJICOYIOIINX JIMYHOCTHBIX, METalpCAMETHBIX )41 IpEaAMCTHBIX
00pa3oBaTebHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

[TaTproTrueckoe BOCIIUTaHHUE:

— TposiBIIEHHE UHTEpeca K HCTOPUU B COBPEMEHHOMY COCTOSTHHIO POCCHICKOM (PU3NUECKON HAYKH;

— IEHHOCTHOE OTHOIICHUE K JOCTHXECHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB.

I'paxxnanckoe 1 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

— TOTOBHOCTb K aKTHBHOMY YYacCTHIO B 00CYK/IEHHUH OOIIECTBEHHO3HAYMMBIX U 3THUECKUX MpodIieM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHHN (DU3UKH;

— O0CO3HAaHUE BaKHOCTH MOPAJIbHO-3THYECKHUX MPHHLUIIOB B JESITEIBHOCTH YUEHOTO.

OcTeTndecKkoe BOCIIUTAHUE:!

— BOCIIPHATHE ICTETHUECKUX KaueCTB (PU3NUECKON HAYKH: €€ TApMOHUYHOTO TIOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTH, JIJAKOHUIHOCTH.

LleHHOCTH HAYYHOT'O TIO3HAHMS:

— OCO3HAaHWE IEHHOCTH (hM3NYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS MHpa, OCHOBBI
Pa3BUTUS TEXHOJIOTHH, BaXKHEUIIEH COCTABISAIOIEN KyIbTYPBI;

— pa3BHUTHE HAYYHOI JI0003HATENBHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM IESITEIbHOCTH.

dopmMupoBaHKe KYJIbTYpBI 37I0POBbSI K SMOIIMOHAILHOTO OJIArONOTYYHsI:

— OCO3HAaHME IIEHHOCTH O0€30MacHOT0 o0pa3a JXMU3HKM B COBPEMEHHOM TEXHOJIOTHYECKOM MHUDE,
BRXHOCTU TNpaBuil O€30MacHOro MOBEIEHHs Ha TPAaHCIOPTE, Ha JOpOrax, C 3JICKTPUUECKUM U
TETUIOBBIM 000PY/IOBaHUEM B JOMAIITHUX YCIOBHSAX;

— c(hOpMHPOBAHHOCTH HaBbIKa pedIekcry, MPU3HaHUE CBOETO MTPaBa Ha OIIMOKY M TAKOTO XKe MpaBa y
JIPyroro 4ejaoBeKa.

TpynoBoe BocliuTaHHE:

— AaKTHBHOE y4YacTH€ B PEIIEHWH NPAaKTHYECKUX 337ad (B paMKax CEMbH, IIKOJIbI, TOpOja, Kpas)
TEXHOJIOTHYECKOH M COLMAJIbHOM HANpPaBICHHOCTH, TPEOYIOIIMX B TOM 4HCIEe U (U3MUECKUX
3HAHUM;

— UHTEpec K MPaKTHYECKOMY U3YUYEeHUIO PO(eCcCHid, CBSI3aHHBIX ¢ (PU3UKOM.



DKOIOTHYECKOE BOCIIUTAHHE

OpHEHTaIMsl Ha MpUMEeHEeHrne (U3NYECKUX 3HAHUHM IS PEelIeHHs 3aJad B OOJIACTH OKpPYKaroIIei
Cpelbl, IJIAaHKPOBAHUS [TOCTYTIKOB M OLIEHKH X BO3MOKHBIX MTOCIIEACTBUI 1 OKpY KaroIIen cpeibl;
0CO3HaHME IIT00ATBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTeH X pelIeHHs.

Ananranus o0ydaronierocst K I3MEHSIOINMCS YCIOBHUSAM COIMAIBHOMN U MTPUPOTHON CPEIIBI:

MOTPEeOHOCTh BO B3aWMOACHCTBHH IIPH BBITOJIHCHHH HCCIICIOBAHUN W TPOCKTOB (HH3MIECKOM
HaIpPaBJICHHOCTU, OTKPBITOCTb OMBITY ¥ 3HAHUSIM APYTHX;
MOBBIIIICHUE YPOBHSI CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHYECKYTO JIEATEIbHOCTD;
MoTpeOHOCTh B (DOPMHUPOBAHWM HOBBIX 3HAHWH, B TOM 4mcie (HOpMyTHpOBaTH WICH, TTOHSTHS,
TUTIOTE3bI 0 PU3NICCKUX O0BEKTAX U SBICHUSIX;
0CO3HaHue e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMITETCHTHOCTEH B 001aCTH (DPU3UKH;
TJIAaHUPOBAHHUE CBOCTO PA3BUTHS B MIPHOOPETECHNH HOBBIX (PU3MUCCKUX 3HAHUI;
CTPEMJICHHE aHAIM3UPOBATh U BBHISBIATH B3aMMOCBS3H MPHUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIE C UCTIONB30BaHUEM (DU3MUYCSCKUX 3HAHUM;
OIIEHKAa CBOMX JEWCTBUH C y4ETOM BIHMSHHAA Ha OKPYXKAIOMIYIO CPEXy, BO3MOXKHBIX TIOOATBHBIX
TTOCJICICTBHH.

CneyuanvHule TUYHOCHHbBIE PE3YIbMAMbL:

® yMeHue CONnOCMAGIAMb 3PUMENbHble GNEYANICHUs C YYemoM NOAYYEHHbIX 3HAHU 00
0COOEHHOCMAX C80€20 3PUMENbHO20 BOCRPUSIMUSL, HA OCHOBAHUU CHOPMUPOBAHHBIX NPEOCMABICHUIL
0 NPeOMemax u AGNEeHUSIX OKPYACAIowell OeticmeumenrbHoOCmu,

o chopmuposannocme  momueayuu K - 0OYYEHUl0 U YeLeHANPAGIeHHOU  NO3HABAMENbHOU
oesamebHoCmu,

® C1OCOOHOCMb 0CO3HABAMb CEO5L HACMbIO COYUYMA,

®CnocoOHOCMb K OCMbICAEHUI0 U Oupgpepenyuayuu  Kapmuuvl Mupda, ee  8pPeMeHHO-
nPOCMPAHCMBEEHHOU opeanuzayuu;

® npuHsAMUEe COOMBETNCMBYIOWUX 803DACTY YEHHOCMEN U COYUANbHBIX POJiell

e yMeHUe OYEHUBAMb C NO3UYUL COYUATLHBIX HOPM COOCMBEHHbIe NOCMYNKU U NOCMYNKU OPY2Uux
Jaooet;

® O MOYUOHANLHO-YEHHOCTIHOE OMHOWEHIUEe K OKPYdcarowell cpeoe, HeoOX00UMOCmU ee COXPAHEeHUs
U PAYUOHATILHO20 UCNOTIb3068AHUSL,

e yMenue popmMuposams dICmemudecKue 4yecmed, GneHanieHus om GOCHPUMUS NPeOMemos U
ABNLEHUL OKPYHCAIOWE20 MUPA;

®20MOBHOCb K OCOZHAHHOMY 6b100pY OaibHelulell NpopecCUOHANbHOU MPAeKMopuY 8
coomeemcmeu ¢ COOCMEEHHbIMU UHMEPECAMU U BO3MONCHOCSAMU.

METANPEJIMETHBIE PE3YJIBTATbBI

YHuBepcaabHbIC TO3HABATEIBHBIC ICHCTBUS
Ba3oBrie tornueckue aeiicTBUS:

BBISIBJISATH U XapaKTEePU30BaTh CYIIECTBEHHbIC IPU3HAKU 00BHEKTOB (SIBJICHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPH3HAK KJIacCH(DUKAIIMU, OCHOBAHHMS JJIsl 0000IICHNUS i CPAaBHEHUS,
BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B PACCMATPUBAEMBIX (DaKTaX, JaHHBIX M HAOIIOICHHUIX,
OTHOCSIIIUXCS K (DU3HMICCKHUM SIBIICHUSIM;

BBISIBJISATh TIPUYMHHO-CJICJICTBEHHBIC CBS3U NPU W3y4YCHHH (PU3MYECKHX SBJICHUH W IPOIIECCOB;
JIeNIaTh BBIBOJBI C MCIIOJIb30BAHUEM JICJYKTUBHBIX W WHIYKTHBHBIX YMO3AK/IIOYCHHI, BbIJIBUIATh
THIOTE3bI O B3aUMOCBS3SIX (DU3HMICCKUX BETHYNH;

CaMOCTOSTEIBHO BEIOMPATh CIIOCO0 pelieH s yueOHOH pr3nIecKoii 3a1a4n (CpaBHEHHE HECKOIbKIX
BapUAHTOB PEIICHHs, BHIOOp Hambojee MOAXOASIICro C y4ETOM CaMOCTOSTEIIBHO BBIICICHHBIX
KPUTEPHEB).

bazosrie HCCICA0BATCILCKHUE I[eflCTBPIH:

HCIIOJIb30BaTh BOIIPOCHI KaK HCCHCHOB&TCHBCKI/Iﬁ HWHCTPYMCHT ITO3HAHUS;

MIpoBOJAUTHL IO CaMOCTOATCIIBHO COCTABJICHHOMY IUJIaHY OIIBIT, HECJI0XKHBIN (1)I/I3I/ILI€CKI/II>i
9KCIICPHUMCHT, HeOOJIBIIIOE HCCICI0OBAHUEC (bHBH‘lCCKOFO SIBJICHUS,

OIICHUBATH HAa IPUMEHUMOCTb U JOCTOBEPHOCTDH I/IH(i)OpMaIJ;I/IIO, MIOJIYYCHHYIO B X0JI€ MCCJICAOBAHUSA
HJIN DKCIICPUMCHTA,
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CaMOCTOSITETIbHO  (POPMYNIUPOBATE OOOOIICHUS ¥ BBIBOJBI 10 pe3yjbTaTaM IPOBEAEHHOTO
HaAOIIOICHSI, OTIBITA, MCCIIEIOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHINEee pa3BUTHE (PU3UYCCKHUX TPOIIECCOB, & TAKKE BBIIBUTAThH
MPEIOIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTAX.

Pa6ora c napopmanmeii:

IPUMEHSThH Pa3IMYHbIE METObl, HHCTPYMEHTHI U 3aIPOChI IPH IIOUCKE ¥ 0TOOpe NHPOPMALIUHN UIH
JAHHBIX ¢ YYETOM MPEIIOKEHHON yueOHOW (HU3NUeCcKon 3a1auH;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HH(POPMAIIMIO pa3IMYHbIX BUIOB U (hopMm
MIPENICTaBIICHNUS;

CaMOCTOSITETILHO BBIOMPATh ONTUMANIbHYIO (popMy MpeicTaBIeHNs MHPOPMAIIUH U WILTIOCTPUPOBATH
pelaeMble 3a1a4y HECIOKHBIMHA CXEMaMH, TuarpaMMaMu, HHOU rpaKoi 1 MX KOMOMHALIUSIMH.

YHuBepcaabHble KOMMYHUKATHUBHBIEC JEHCTBUS

OO1enue:

B Xoz€ 00CYXKIeHHs yaeOHOTO MaTeprana, pe3yIbTaToB Jab0paTOPHBIX paboT U IPOEKTOB 337aBaTh
BOIIPOCHI TIO CYIIECTBY 00CYX)/IaeMO TeMBbI 1 BHICKa3bIBAaTh HJIEH, HallEJICHHbIC HA PEIICHHUE 3a1a41
U MoAJepKaHue 0JIaroKenaTeTbHOCTH OOIICHUS;

COTIOCTABJIAThL CBOM CYXICHHUS C CYKICHUSMH JPYrUX YYacTHUKOB JHajora, OOHAapYXHBATh
pas3InIKe U CXOJCTBO MO3UIIHIA;

BbIpa’XaTb CBOIO TOYKY 3p€HUA B YCTHBIX U MMCbMCHHBIX TCKCTAX;

NyONMYHO TPEJCTABIATh PE3yAbTAThl BBIMOJHEHHOIO (DU3UUECKOTO OMNbITa (IKCIIEPUMEHTA,
WCCIIEJIOBAHNS, TIPOCKTA).

CoBMecTHas AEATEILHOCTH (COTPYIHHUYECTBO):

MMOHUMATh U UCTION30BaTh MPEUMYIIECTBA KOMaHIHON U MHAWBUIYaIbHON paboThl MPH peleHUH
KOHKPETHOH (U3NIecKoi mpoOIeMsbl;

IIPpUHUMAThL LU COBMECTHOM ACATCIIBHOCTHU, OPraHU30BbLIBATH I[CﬁCTBHSI no eé JOCTUKCHUIO:
pacrpenesaTh POy, 00CYKIaTh MPOLECCHl M PE3YJIbTaThl COBMECTHOH pabOThI; 0000IIaTh MHEHUS
HECKOJBKHX JIIONICH;

BBITIOTHSTH CBOO YacCTh Pa0OTHI, IOCTHTasi KAYECTBEHHOTO Pe3yiIbTaTa [0 CBOEMY HAIPAaBICHHUIO U
KOOpAWHUPYS CBOU IICI\/IICTBI/ISI C JpYIruMH 4JIC€HaMU KOMaHIbI;

OIICHWBAaTh KadeCTBO CBOETO BKIaJa B OOMUI TPOAYKT IO KPUTEPUSM, CaMOCTOSTENHHO
c(hopMyITMpOBaHHBIM YYACTHUKAMH B3aMOICHCTBUS.

YHUBEpCaIbHBIE PETYISITUBHBIE 1EHCTBUS

CaMOOpFaHI/BaHI/ISIZ

BBISIBJISITH TTPOOJIEMBI B )KM3HEHHBIX U YUCOHBIX CUTYAIUAX, TPEOYIOIIUX IS PeieHUsS (PU3NISCKUX
3HAHUM;

OpUEHTHPOBATHCA B PA3IMYHBIX IMOAXO0JAX TPHUHITHA pelleHUH (WHAMBHUIYaTbHOE, MPUHSATHE
pelIeHus B TPYIIIE, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSITEJILHO COCTARJIATh AJITOPUTM PEIICHUs (PU3NUESCKON 3a/1auyl WM TUIaHa UCCIICOBAHUS C
Y4ETOM MMEIONUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IIpe/jIaraeMple
BApPUAHTHI PELICHUII;

JIeNaTh BLIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CamokoHTpoJIb (peduiexcusi):

JaBaTh a/IeKBaTHYIO OLICHKY CUTYAIlHH U MpeJylaraTh IiaH e€ N3MEHEHHUS;

OOBACHATh MPUYHMHBI JOCTIKEHUS (HEAOCTH)KEHHUS) pe3ysIbTaTOB NEATENbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBHI B JIESITEIBHOCTD (B TOM YHUCIIE B X0/ BHIIIOIHEHUS (PU3MUECKOTO UCCIIETIOBAHNS
WIN TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHUBILMXCS CHTYAIMi, YCTaHOBJICHHBIX
OINOOK, BO3HUKIINX TPYIHOCTEH;

OILICHHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

OMOLIMOHAJILHBIN HHTEIEKT:

CTaBHTh ce0s Ha MECTO JPYroro 4eJoBeKa B XOJE CIopa WM JUCKYCCHH Ha HAy4YHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTO.
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[Ipunsatue cebs u npyrux:
— TpU3HABaTh CBOE MPaBO Ha OMHOKY MpHU pelieHHH (U3NYeCKUX 3a7ad WIA B YTBEPXKJICHHUSIX Ha
Hay4YHBIC TEMBI ¥ TAKOE K€ TPaBO JIPYroro.

Cneuuaﬂbﬂble Memanpedmemnble pesyiomambl:

° YMeHUe UCNONb308AMb COXPAHHbIE AHAIU3AMOPbL 8 PA3TUUHBIX 8UOAX OessmeNbHOCmU (Y4eOHo-
NO3HABAMENLHOU, OPUCHIMUPOBOUHO, MPYO0BOLL),

° NPUMEHSIMb 3PUMENbHO-0CA3AMENbHBIL CHOCOO 00CIe008AHUS U 8OCTIPUSINMUSL,

° VMeHUe NOIb308AMbCsL COBPEMEHHBIMU CPEOCMBAMU KOMMYHUKAYUY, MUDIOMeEXHUYeCKUMU
cpedcmeamu, npUMeHseMbIMU 8 Y4eOHOM npoyecce;

° VMeHuUe NIAHUPOBAMb NPeOMEeMHO-NPAKMUYecKue 0etcmsust C yuemom UMeoue2ocsi 3pumenbH020
OUACHO3a 8 COOMBEMCMBUU C NOCMABIEHHOU 3a0ayell;

° YMeHUe NPoseIaMs 6 KOMMYHUKAMUBHOU 0esmelbHOCMU, a0eK8amHble CUumyayul, Hegepoaivhvie
Gopmbl 0bwenus;

° VMeHUe 8eCu CAMOCMOSIMeNbHbLIL NOUCK UHDOpMaYUU,

° cnocobnocms K Npeoopasz0eanuio, COXpameHuro u nepeoave uH@oOpMayuu, NOJIYYEHHOU 6
pesynvmame YmeHus Uiy ayouposaHusl,

° CROCOOHOCb  YHACMBO6AMb 8 peyesoM 00weHuy, coomo0as HOPMbl peuesoeo ISMmuKema,
A0EKBaAMHO UCTIOAL30BANMb HCECHbL U MUMUKY,

° CHOCODHOCb OYEHUBAMDb CEOI0 Petb C MOYKU 3PEHUs ee COOEPAHCANUS, SI3bIKOBO2O OPOPMIEHUS,
° VYMeHUe HaX00Uumy SpAMMAMuUYecKue U peyegvle OWUOKY, Hedo4emnl, UCHPABTISND UX,

° VMeHue NIaHUpo8amv, KOHMPOIUPOBAMb U OYUEHUBAMDb YueOHble Oelcmeus C YYemom,

umernwecocs 3pumelbHoco OUazHO3a 68 COOMBEMCMEUU C NOCMABIEHHOU 3a0a4ell u ycaosuimu ee
peaiuzayuu.

HNPEIMETHBIE PE3YJIBTATBI

8 Kimacc

HUCIIOJIB30BaTh IIOHATHA: (1)I/I3I/I‘IGCKI/IG N XUMHYCCKUC SABJICHHA, HaGHIOI[CHI/IC, OKCIICPUMCHT,
MOJIelb, TUIOTE3a, CANHULBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BEIIECTBa
(TBEpHoe, KMAKOe, Ta3000pa3HOE), MEXaHUYECKOe [BIDKEHUE (PaBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPaeKTOpHUs, PaBHOACUCTBYMOIAs Ccwi, nedopmanus (ympyras, IUIACTHYECKas),
HEBECOMOCTb, COOOIIAIONINECS] COCYIbl; pa3nuuaTh sBieHus (Andys3us, TEIIOBOE IBM)KEHHE YacTHI]
BCIIECTBA, PABHOMCPHOC JAIBHIKCHHEC, HCPABHOMCPHOC MABHMKXCHHUE, HWHCPLMA, BSaHMOHeﬁCTBHe TECII,
paBHOBecHE TBEPABIX TEN C 3aKPEIUIEHHON OChIO BpalICHUs, Mepelnada AaBlICHUS TBEPIABIMH TeJaMH,
JKUAKOCTSMH U ra3aMu, aTMOC(EpHOE JAaBlICHUE, TNIABaHUE TEI, TPEBPAIICHUS MEXaHHUUECKOM S3HEPTUH) IO
OIMCAHMIO HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX JaHHOE (QHU3MUYECKOE
SBJICHUE; PACIIO3HABATH MPOSBICHUE U3YUECHHBIX (PHU3MUECKHUX SBJICHUIN B OKPYKAIOILIEM MHUPE, B TOM YUCIIE
(IJI/ISI/I‘ICCKI/IC SABJICHUA B IIPUPOAC: MPUMEPHI ABMKCHUA C PA3JIMYHBIMH CKOPOCTAMU B JKUBOM M HEKHBOH
npupoje, ACUCTBHE CHIIBI TPEHUSI B MPHUPOAE U TEXHHUKE, BIUSHHE aTMOC(HEPHOrO NaBJICHHUS Ha KUBOH
OpraHusM, ILIaBaHUC pBIG, pbid4aru B TCJIC YCJIOBCKA, IMPU 3TOM IEPEBOAUTH MNPAKTUYCCKYIO 3aaa4dy B
yueOHYI0, BBIICNATh CYIIECTBEHHbIC CBOWCTBA (IIPU3HAKHN) (PU3MYECKUX SIBIICHHIA; OMCHIBATH U3YYCHHBIE
CBOWCTBa Tel WU (PU3UUECKHE SBICHHUS, HCIONb3ys (pru3nveckue BeNMYMHBI (Macca, 00BbEM, IIIOTHOCTD
BEIIECTBA, BPeMs, MyTh, CKOPOCTb, CPEAHSST CKOPOCTh, CHJIa YIIPYTOCTH, CHIIa TSDKECTH, BEC Tela, CHila
TpeHusi, AaBieHue (TBEPAOTO Tela, KUIKOCTH, Ia3a), BRITAIKMBAIOIIAs CHUJIa, MEXaHWYeckas padora,
MOITHOCTD, IIJICYO CHUJIbI, MOMCHT CHIJIBI, KOB(i)(l)I/IHI/IeHT II0JIE3HOT'O JleﬁCTBPISI MEXaHU3MOB, KHHCTHYCCKAs
1 IIOTCHIUAJIbHAA aHeprm[), IIpyU OIMMMCAaHWU IMPABUIIBHO TPAKTOBATh @HSI/ILICCKI/H‘/'I CMBICJI MCIIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYCHHS U €AMHULBI (PU3NUECKUX BETHYNH, HAXOIUTH (OPMYJIBI, CBA3BIBAIOLINE JTAaHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTHMH BEIUYWHAMH, CTPOUTH TpapuKH HW3YyYSHHBIX 3aBUCHMOCTEH
(Gu3NUeCKUX BETUYWH; XapaKTePH30BaTh CBOWCTBA Tell, (PM3NUECKUE SIBJICHUS U MPOLECCHI, UCTIONb3YS
NpaBUJIa CIOXKEHHs CUIl (BAOJIb OTHOW IpsMoit), 3akoH ['yka, 3akon [lackais, 3axoH ApxumMena, IpaBuiIo
paBHOBecHs pbruara (010Ka), «30JI0TOE MPABUII0» MEXAHHUKH, 3aKOH COXPaHEHHSI MEXaHHMIECKOM dHEPTHH,
IpY 3TOM JAaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTEeMaTHUYECKOE BBIPAKEHHE;
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OOBSICHATh (PU3MUECKHE SIBJICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHWCIIC M B KOHTEKCTE CHUTyalui
MPAKTHKOOPUEHTHPOBAHHOTO XapaKkTepa: BRISABIATH IPUIUHHOCIEACTBEHHBIE CBSA3H, CTPOUTH O0OBSICHEHHE
n3 1-2 JOrMyecKux IaroB ¢ ONOpoi Ha 1—2 M3y4eHHBIX CBOICTBA (U3MUECKUX SIBICHUH, Ppu3ndecKkux
3aKOHA FJTH 3aKOHOMEPHOCTH; PEIIaTh pacu€THBIE 3a/1a4r B 1—2 AeCTBUS, NCIIONB3YS 3aKOHBI ¥ (DOPMYIIBI,
CBsI3bIBAIONINE (PU3HYECKHE BETMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4H 3alIMCBIBAaTh KPATKOE YCIIOBHE,
MOJCTaBIATh (PU3NYECKUE BETMUUHEI B (POPMYJIBI X POBOAMUTE PACUETHI, HAXOAUTH CIPABOYHBIC JaHHBIC,
HEOOXOIMMEBIE ISl PEIIeHHs 3a/1ad, OIEHUBATh PEATHCTUYHOCTH MONydeHHONW (U3NIECKON BEIWYHHEI;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PELIMTh MPU MOMOIIK (U3UYECKUX METOMOB, B ONHCAHUU
WCCIIEIOBAHUS BBIAENATH IPOBEPSEMOE MPEANONIOXKEHHe (TUMOTE3y), pa3lndyarh W WHTEPIPETHPOBATH
MOJY4YeHHBI pe3ynbTaT, HAaXOAWTh OIMMOKM B XOJ€ OMbITA, AENaTh BBIBOJBI IO €ro pe3yibTaram;
MPOBOJMTH OTBITHI IO HAOTIOAEHUIO (PU3NUECKUX SBICHUHN MU (PU3NIECKUX CBOMCTB Tell: HOPMYIHPOBAThH
MIpOBEpsieMbIe MIPEIITOIOKEHH, COOMPATh YCTAHOBKY U3 TIPEUI0KEHHOTO 000y I0BaHMSI, 3aITUCHIBATH XO/T
ombITa ¥ (YOPMYITHPOBATH BHIBOABI; BBITIONHATH MPSIMbIe U3MEPEHHS PACCTOSHHS, BDEMEHHU, MacChl Telna,
00B€Ma, CHIIBI U TEeMIepaTyphl C WCHOJIH30BAHMEM aHAJIOTOBBIX W HMU(POBBIX MPHOOPOB, 3aMHICHIBATH
MOKa3aHusl MPHOOPOB C YYETOM 3alaHHOW aOCONIOTHOW TOTPENIHOCTH W3MEpPEHUil; MPOBOANUTH
UCCIIEIOBAaHNE 3aBUCHMOCTH OJHOW (hU3MYecKoil BETMYMHBI OT JAPYrod C HCHONBb30BAaHHEM MPSMBIX
WU3MEpeHH (3aBUCUMOCTH IYTH PAaBHOMEPHO NBIDKYIIETOCS Tela OT BPEMEHH JBIDKECHUS Tela, CHIIBI
TPEHUS CKOJIBKEHHSI OT Beca Tejla, KauecTBa 00padOTKU OBEPXHOCTEH Tl U HE3aBUCHMOCTH CHITBI TPEHUS
OT IJIOLIAU CONPUKOCHOBEHHUS TEN, CUIIbl YIIPYTOCTH OT YAJIMHEHUS NPY>KUHbBI, BRITAJKUBAOLIECH CUJIBI OT
00Bp€Ma TOTPyKEHHOM YacTH TeJa M OT IUIOTHOCTH KHUIKOCTH, €€ He3aBUCHUMOCTH OT TUIOTHOCTH TeJa, OT
TTyOMHBI, HAa KOTOPYIO IOTPYXKEHO TEJO, YCIOBUH TIaBaHUs TeJl, YCIOBUH paBHOBECHS phlyara U OJIOKOB,
y4acTBOBATh B TUIAHUPOBAHUH yU4E€OHOTO HCCIEIOBAHM, COOMPATh YCTAHOBKY U BEITIONHITh N3MEPECHHUSA,
cleflysl TpemIoKeHHOMY IUIaHy, (UKCHpOBaTh pe3yiabTaThl MOJYYEHHOW 3aBHCHUMOCTH (PHU3HYECKHUX
BEJINYHMH B BUJE IMPEJIOKECHHBIX TaONUI U rpaduKoB, JeNaTh BHIBOJBI MO PE3yJIbTaTaM HCCIICIOBAHUS;
MPOBOJIUTH KOCBEHHBIC M3MEpPEHU (QU3NYECKUX BEMUYHH (IUIOTHOCTH BEIIECTBA JKUIAKOCTH U TBEPAOTO
Tela, CWJIa TPEHHUs CKOJNbKEHUs, JIaBJI€HHWE BO3[yXa, BHITAIKMBAIOIIAS CHJIA, JeiCTByIOIIas Ha
MOTPYKEHHOE B KUAKOCTH TENO, KOA(PPHUIMEHT MOJIE3HOTO AEWCTBUS MPOCTHIX MEXaHW3MOB), CIEAYS
MPEJIOKECHHOW HHCTPYKIMU: TIPU BBITIOJTHEHUH U3MEPEHUH COOMPaTh SKCIIEPUMEHTATBHYIO YCTAaHOBKY H
BBIYUCIISITh 3HAUEHHE MCKOMOU BEMYHMHBL, COOJIONATh MPaBUiIa TEXHUKU O€30MacHOCTH MpH paboTe C
nabopaTopHBIM 000PYI0BAHUEM; YKa3bIBAThH MIPUHIIUIIEI AEHCTBUS MPUOOPOB U TEXHUIECKHUX YCTPOUCTB:
BECBHl, TEPMOMETp, JAWHAMOMETP, COOOIIAIOIINECS COCYJbI, OapoMeTp, pblyar, TOABMKHBIA U
HETNOJIBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;, XapaKTepHU30BaTh MPHUHIMIIEI JEHCTBHS W3YYEHHBIX
MPUOOPOB M TEXHUYECKUX YCTPOICTB C OTIOPOM HA WX OMHCAHUS (B TOM YHUCIIE: TIOIIUITHUKH, YCTPOHCTBO
BOJIONIPOBO/1a, THAPABIMUYECKHUH MTpecc, MAaHOMETP, BBICOTOMED, MIOPIITHEBOM HACOC, ApEOMETP), UCTIOIB3YS
3HaHHUA O CBOMCTBaX (YM3MYECKUX SBJICHHA W HEOOXOIUMBbIe (hM3MUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
NPUBOJIUTH IPUMEPHI (HAXOIUTh HHPOPMAIHIO O IPUMEPaXx) MPaKTUIECKOr0 UCTIONB30BaHUS (PU3MUECKIX
3HAaHUW B TIOBCEIHEBHOW XW3HU sl oOecreueHus Oe30MacHOCTH IMPH OOpalleHnd C MpudopaMu U
TEXHHYECKUMU YCTPONCTBAMHU, COXPAHEHHUSI 3I0POBbS M COOIIOICHHSI HOPM 3KOJIOTHYECKOTO TIOBEACHUS B
OKpY>Kalollel cpefie; OCYIIEeCTBIAT, OTOOp MCTOUYHMKOB MH(popMmarmy B MHTEpHETE B COOTBETCTBHH C
33/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHUUW U MYyTEM CPaBHEHUS Pa3IMYHbBIX
WUCTOYHUKOB BBUICISATh WHQOPMAIMIO, KOTOpas SIBISIETCS TPOTUBOPEYMBONM WM MOXKET OBITh
HEJIOCTOBEPHOM.

9 knace

WCIIONb30BATh MOHATHS: Macca W pa3Mephl MOJIEKYJl, TEIUIOBOE ABM)KEHHWE aTOMOB M MOJIEKYI,
arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAUTMUECKUE U aMOp(HBIE TeJla, HACHIILIEHHBIH U HEHACHIIIEHHBIH
map, BJIQXKHOCTh BO3yXa, TEMIeEpaTypa, BHYTPEHHSS JHEPIHs, TETUIOBOW ABUTATENb, AJIEMEHTapHBINA
JNEKTPUIECKHUH 3apsifl, IEKTPUUECKOE T0JI€, TPOBOIHUKN M JUIIEKTPUKH, TOCTOSHHBIM AJIEKTPUIECKUN
TOK, MAarHUTHOE TI0JI€; Pa3INyaTh SIBICHHUS (TEIIOBOE PAaCIIMPEHUE U CKaTHe, TeIIonepeaaya, TeIoBoe
paBHOBEcHE, CMayMBaHWe, KamWUISIpHbIE  SABICHHS, WCHapeHue, KOHACHCAIUs, IUIaBJICHUE,
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KpucTajuM3auus (OTBEpAEBaHHUE), KUIIEHUE, TeIulonepenaya (TEIUIONPOBOJHOCTb, KOHBEKIIMS,
U3JIy4eHHE), IEKTpU3aLus Tel, B3aUMOAEHCTBUE 3apsloB, NEHCTBUSA 3JEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJEWCTBUE MArHUTOB, JEHCTBHE MAarHUTHOTO TMOJIS Ha TPOBOAHUK C TOKOM,
9JIEKTPOMArHUTHAsT MHAYKLUS) I10 ONHCAHUI0 MX XapaKTEpPHBIX CBOHCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHPYIOLINX JaHHOEe (PU3NUECKOE SIBJICHUE; PACIIO3HABATH MPOSBICHUE M3YYEHHBIX (PH3MUECKHX
SBJICHUH B OKPY’KaIOLIEeM MUPE, B TOM YUclie (PU3NUECKHUE SBICHUS B IPUPOAE: IIOBEPXHOCTHOE HATSKECHHE
U KaIWUIApHbIE SIBICHUA B IIPUPOE, KPUCTAILIBI B Ipupoae, usnydyenue CoslHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHera, >JeKTpUUYECKHe sBICHHA B aTtMmocdepe,
3NIEKTPUYIECTBO KMBBIX OPTaHU3MOB, MAarHUTHOE I0JIe 3eMIIH, Ipel( IOII0COB, POIb MAarHUTHOTO IOJIS
JUT KU3HM Ha 3emJie, MOJSIPHOE CUSHHE, IPU 3TOM IMEPEBOAMTH MPAKTHUUECKYIO 3a1ady B Y4eOHYIO,
BBIJICJISATH CYLIECTBEHHBIE CBOICTBA (MpU3HAKHN) (PU3MUYECKUX SIBJICHUIT; ONMCHIBATh U3Y4YECHHBIE CBOWCTBA
Ten U (U3NUECKUE SIBICHMSA, MCIONb3ys (pr3ndeckue BeJMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEpIrus,
KOJIMYECTBO TEIUIOTHI, YJENbHAas TEIUIOEMKOCTh BEIIECTBA, y/AEIbHas TEMJIOTa IUIABJICHUS, YAEIbHas
TEIUIOTa NapooOpa30BaHus, yAEIbHAS TEIUIOTa CrOPaHMs TOIUIMBA, KOA(PQHUIUEHT MOJE3HOIO NEHCTBUS
TEIUIOBOII MAIlMHBI, OTHOCHUTENbHASl BIAXHOCTh BO3IyXa, OJIEKTPUYECKUH 3apsn, CHia TOKa,
AEKTPUUECKOE HATPSLKEHUE, CONMPOTHUBIICHHE MPOBOIHUKA, YAEIbHOE CONPOTUBIICHUE BEIIECTBa, paboTa
U MOILIHOCTh 3JIEKTPUYECKOI'0 TOKa), MpPH ONHCAHMM INPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICH
UCTIONIb3YEMbIX BeJIMYMH, O0O3HAYCHHsST W EAMHUIBI (PU3UUECKUX BEIHYHH, HAXOOUTH (OpMYIIH,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C OPYTUMH BEIWYMHAMH, CTPOUTH IPaUKu M3Y4EHHBIX
3aBUCUMOCTEN (PM3NUECKUX BEJTMUNH; XapaKTepHU30BaTh CBOICTBA Tel, (PU3NUECKUE SABICHUS U MIPOLIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKONH TEOpHUU CTPOEHUS BEIECTBa, MPUHLIUI
CYIIEpIIO3ULIMH ToNel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHMs 3apsina, 3akoH Oma Ul ydacTka
uenw, 3akoH Jlxoyns—JIeHna, 3aKoH coXpaHeHHs SHEPTHHU, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa W 3alHCHIBATH €TO0 MaTeMaTHYECKOE BBIPAKEHHUE; OOBICHATh (PU3MUECKHE TPOLIECCH M CBOWCTBA
T€JI, B TOM YHCJI€ U B KOHTEKCTE CUTYaLMH IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BhISBIIATH IPUIHHHO-
CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ OMOPOH Ha 1—2 WM3y4YeHHBIX
CBOWCTBA (PU3NYECKUX SBICHUH, GU3NUECKUX 3aKOHOB I 3aKOHOMEPHOCTEH; pelaTh pacuETHbIC 3aJaul
B 2-3 neicTBUS, MCMONB3Ys 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIINE (U3MUSCKHE BEIMYMHBI: Ha OCHOBE
aHaJIM3a yCIOBHS 3aJlauM 3allMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEAOCTATOK JAAHHBIX JAJISI PEIICHUs
3a[a4u, BEIOMPATh 3aKOHBI U HOpMYJIbl, HEOOXOAMMBIE 1151 €€ PELIeHUSs, IPOBOIUTH PACUEThl M CPABHUBATH
MOJy4eHHOe 3HavyeHue (U3NUECKOW BEJIMYMHBI C M3BECTHBIMH JaHHBIMH; PAcIO3HABATh IPOOJIEMBI,
KOTOPbIE MOXKHO PEIIUTh MPHU HNOMOLIM (DU3WYECKHX METOAOB, HCIHOJB3YS ONHCAHUE HCCIIEJAOBaHMS,
BBIJICJISATH IPOBEPSAEMOE IIPETIONOKEHHE, OLICHUBATh IPaBHJILHOCTD NOPSIIKA IPOBEACHUS UCCIIEI0BAHNS,
JIeNaTh BBIBOJIBI; TPOBOJUTE OMBITHI 110 HAOIIOICHHUIO (PU3UUECKUX SIBICHHUN WITH (PU3NUIECKUX CBOUCTB Tell
(xanuJUIipHBIE SIBICHMS, 3aBUCHMOCTb JIaBJICHHsI BO3yXa OT €ro o0b&Mma, TeMmImeparypbl, CKOPOCTH
mporecca OCTBIBAHMS W HAarpeBaHMs TPH HM3IYyYEHHH OT I[[BE€Ta M3Iydaromed (TMoromaroIe)
MOBEPXHOCTH, CKOPOCTb HCHApEHHs] BOIABI OT TEMIIEPATYpbl XHUIKOCTU U IJIOMIAAN €€ IOBEPXHOCTH,
3NIEKTPU3aLUs TEJT U B3aUMOJEHCTBUE IEKTPUUECKHX 3apsI0B, B3aUMOACHCTBHE IOCTOSHHBIX MAarHUTOB,
BH3yaJIM3allis MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, NEHCTBHS MarHUTHOTO IOJIA HA MPOBOJHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHWTa, CBOMCTBA AJIEKTPOJBUIATENsl MOCTOSHHOIO TOKa): (OPMYyIHUPOBATh
MPOBEPsIEMBIE MPE/IOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHUsI, OTIMCHIBATH X0
OnbITa W (OPMYJTUPOBATH BBIBOJIBI;, BBITIONHATH MPSIMbIE H3MEPEHHUS TEMIIEPAaTyphbl, OTHOCHUTEIHHOMN
BJIKHOCTH BO3JlyXa, CHJIbI TOKA, HANPSDKEHHUS C UCIOJI30BAaHWEM aHAJIOTOBBIX MPHOOPOB M AATYUKOB
(GU3NYECKUX BENUYMH, CpPaBHUBATh pE3yNbTaThl HU3MepeHHi C Y4€TOM 3aJlaHHOK abCONOTHOM
MOTPEIIHOCTH; MPOBOJIUTH HCCIIEIOBAHME 3aBHCHMOCTH OJHOW (PM3MYECKOW BEJIMYMHBI OT APYTOH C
WCIIOJIb30BaHUEM TNPAMBIX H3MEpeHUil (3aBUCHMOCTh CONPOTHBICHUS TPOBOJAHHWKA OT €ro JUINHBI,
TUTOMIAIA TIOTIEPEYHOTO CEYEHUS W YAENBHOTO CONPOTHBICHHS BEIIECTBA IMPOBOJHWKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 MPOBOJHHUK, OT HANpPsKEHWS Ha MPOBOJHMKE, HMCCIEIOBAaHHE IIOCIEIOBATEIBHOTO U
napayiebHOr0 COCJIUMHEHUI IMPOBOJHHUKOB): IUIAHUPOBATH HCCIIEOBaHHE, COOMpAaTh YCTAaHOBKY U
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BBITIONHATh HW3MEPEHHS, CIEeAys TpeNIoKEeHHOMY IUIaHy, (PUKCHpoBaTh pe3ynbTaThl MOTy4YeHHON
3aBHCUMOCTH B BHJIC TaOIUI] U I'padUKOB, JeNaTh BBIBOJBI MO Pe3yJIbTaTaM HCCIIEIOBAHUS; POBOJINUTH
KOCBEHHBIC HM3MEpeHHsl (M3MUECKUX BENWYMH (yIeslbHas TEIUIOEMKOCTh BEIECTBa, COMPOTHUBIICHUE
MPOBOJHUKA, paboTa M MOIMHOCTh JJICKTPHUYECKOrO0 TOKA): IUIAHMPOBATH W3MEPEHHs, COOHpPATh
3KCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPEATIOKEHHON HHCTPYKIIUH, U BEIYUCIIATh 3HAUEHUE BEITMUUHBL;
coOmoaarh MpaBWiIa TEXHUKH O€30MacHOCTH mpH paboTe ¢ J1abopaTopHBIM  00OPYAOBaHHEM;
XapaKTepPH30BaTh MPUHIINIIEI ISHCTBYS H3YYSHHBIX TPHOOPOB M TEXHIHUECKUX YCTPOMCTB C OTIOPOH Ha MX
onvcanus (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB, THUTPOMETp, MapoBas TypOHHA, aMIepMeTp,
BOJIBTMETp, CUETYHK ODIEKTPHUECKOW SHEPTHH, SIEKTPOOCBETHUTEIhHBIC MPHOOPHI, HAarpeBaTeIbHBIC
3NEKTPONPUOOpHl (ITPUMEPHI), DICKTPUUECKUE NPEIOXPAHUTEIH, DIIEKTPOMATHHUT, 3JIEKTPOJBUTATENh
MOCTOSIHHOTO TOKA), UCIOJIb3Ys 3HaHMsI O CBOMCTBaX (PU3MUYECKUX SIBICHUH M HEOOXOAUMBIE (PU3UIECKUEC
3aKOHOMEPHOCTH; PACIO3HaBaTh MPOCTbIE TEXHHUYECKHWE yCTPOWCTBA M HM3MEPUTENBbHBIE MPHOOPHI 1O
CXeMaM M CXEMAaTHYHbIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATEh BHYTPEHHETO CTOPaHUs, 3JEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI DIEKTPUIECKUX IeTel ¢
MOCIIEIOBATENIbHBIM W TIAPaJUICTbHBIM COSAMHEHWEM JIIEMEHTOB, Pa3lindas YCIOBHBIE 0003HAYEHUS
JJIEMEHTOB DJIEKTPUYECKUX LeNel; MPUBOAUTH NPHUMEpHl (HaXOAUTh HWHQOpMAIMIO O MpUMepax)
MPAKTHYECKOTO HCIOJIB30BaHUA (PU3NYECKUX 3HAHWH B TIOBCETHEBHOW >KW3HU [UIsI OOECTIeueHUs
0e30macHOCTH MpH O0palIeHu: ¢ MPUOOpaMH M TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U
COOJNFOIGHHsT HOPM  DKOJIOTHUYECKOTO TIOBENEHUS B OKPYXKAmoIIeld Ccpeze; OCYIIECTBISATh ITOMCK
uH(popMaIuu GU3NIECKOro co/iepkanus B IHTepHeTe, Ha 0CHOBE MMEIOIINXCS 3HAHUH U Iy TEM CpaBHEHUS
JIOTIOJTHUTENBHBIX ICTOYHUKOB BBIIENIATH MHPOPMAINIO, KOTOPAs SIBISIETCS MPOTHUBOPEUHNBON HITH MOXKET
OBITH HENOCTOBEPHOH; WCIIONB30BaTh TIPU BBIIOJHEHUH YYeOHBIX 3alaHWil HAayIHO-TIOMYJISPHYIO
TUTEPaTypy (QHU3MUYECKOTO COACP)KaHMS, CIIPABOYHBIC MaTepUallbl, pecypchl ceTh VIHTEpHET, BIaaeTh
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus MH(POpMAIMKM M3 OJHOW 3HAKOBOM CHUCTEMBI B
ApYTYIO.

10 xmace

WCTIONB30BaTh MOHATHS: CHCTEMA OTCUETA, MaTepHalibHAs TOYKA, TPACKTOPHS, OTHOCHTEIHHOCTD
MEXaHHUYECKOTO JABMXKEHUs, Aedopmanus (ynpyras, IIacTHUECKas), TpeHHE, ICHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, HEBECOMOCTh W MEPErpy3KH, IEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, ICHTP TIKECTH
TBEPOTO Teia, paBHOBECHE, MEXaHWYEeCKHe KOJIeOaHWsS W BOJHBI, 3BYK, MH(Pa3ByK W YIBTPa3BYK,
9JIEKTPOMAarHUTHBIE BOJHBI, IIKaja AJIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JAIbHO30PKOCTb,
CIIEKTPHI UCITYCKAHUA W TIOTJIOIIEHUS, anb(da, OeTa- 1 raMMa-u3ITydeHus], U30TOIIBI, sIEPHAS DHEPTreTHKA;
pasiuuaTh SIBICHUS (paBHOMEPHOE M HEPaBHOMEPHOE IPSAMOJIMHEWHOE IBM)KEHHE, PAaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBWXKEHHE, CBOOOJHOE TaJeHUE TeJl, PaBHOMEPHOE [IBIKEHHE I10 OKPYKHOCTH,
B3aMMOJICHCTBUE TEJ, pEaKTUBHOE JIBIDKEHHE, KoJiebaTenpbHOe ABMKEHNE (3aTyXarolIne ¥ BBIHYKICHHBIE
KoJIeOaHus), Pe30HAHC, BOJHOBOE IBIDKEHHE, OTPa)KCHHE 3BYKa, MPSIMOIMHEHHOE pacmpocTpaHeHHe,
OTpakeHHE W TPEJIOMIICHHE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHHE CBETa, Pa3JIoKeHHe Oeoro cBera B
CIIEKTP M CIOXXEHHE CIIEKTPAIBHBIX I[BETOB, JWCIEPCHUS CBETa, €CTECTBEHHAs paJHOaKTUBHOCTS,
BO3HMKHOBEHHE JINHEHYATOr0 CIIEKTpa M3IYUYEHHS) 110 OMHUCAHUIO UX XapaKTepHBIX CBOICTB M HA OCHOBE
OTIBITOB, JEMOHCTPUPYIOUINX JaHHOE (pu3nueckoe sBIEHHE; pPaclo3HABATh IPOSBICHHE H3YYCHHBIX
(du3nyUecKux SIBICHUH B OKpY)KatolleM MUpe (B TOM 4Yuciie (pru3ndeckue sBJICHUS B MIPUPOJIC: TPWINBBI U
OTNUBBL, JBWKeHHE TutaHeT CONHEYHOM CHUCTEMBI, PEAKTHBHOE [BIDKEHHE >XMUBBIX OPIraHH3MOB,
BOCTIPUATHE 3BYKOB JXMBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKHE BOJHBI, I[yHaMH, 5XO0, I[BETa TEll,
ONTUYECKUE SIBIICHHUS B MPHUPOJE, OHOJIOTHYECKOE JEHCTBUE BHIUMOTO, VYIbTPadUOIETOBOTO |
PEHTI€HOBCKOT'O M3JIyY€HHId, €CTECTBEHHBI PaJIUOAKTUBHBIA ()OH, KOCMHUUYECKHUE JIyYH, PaJN0aKTUBHOE
M3y4YeHHNE MPUPOIHBIX MUHEPAJIOB, EHCTBHIE PAaAOaKTHBHBIX M3ITyUYeHUI HAa OpPraHu3M YellOBeKa), pu
3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/ady B y4eOHYIO, BBIJENATH CYIIECTBEHHBIE CBOMCTBA (TPH3HAKH)
¢u3nuecKuXx SBJICHMH; OMUCHIBATH H3y4YEHHBIE CBOMCTBA Tel W (PU3MYECKUE SIBJICHUS, HCIIONB3YS
¢du3nyuecKkue BENUYUHBI (CpPeJHsII WU MTHOBEHHAsT CKOPOCTh Tela MpPU HEPAaBHOMEPHOM JIBHIXKCHUH,
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YCKOpEeHHe, TMepeMeIleHne, MyTh, yrioBas CKOPOCThb, CHJIa TPEHHUS, CHJa YIPYTrOCTH, CHJA TKECTH,
yCKOpeHHe CBOOOIHOTO TaJeHHs, BEC Tella, UMIYJIbC Tella, UMITYJIbC CHJIBI, MEXaHW4ecKas padora u
MOIIHOCTb, MOTEHIMANBHAS HEPTHUS Tella, TOAHATOrO Ha/l IIOBEPXHOCTHIO 3eMJIH, MOTEHIIMATbHAS SHEPTUS
CKaTOH NPY>KUHBI, KHHETHYECKas YHEPTHsI, TIOJTHAS MEXaHWYECKask SHEPT U, IEPHO/] U YacTOTa KOJIeOaHHH,
JUTMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIICHHSI CPEJIbl), IPU
OTIMCaHWU MPABHIILHO TPAKTOBATh (PU3MYECKUI CMBICIT UCTIONB3YEMBIX BEJTHYNH, 0003HAUCHHS 1 €AUHHUIIBI
(¢u3MYEeCKNX BEIMYNH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINE NAHHYIO (DH3MUECKYIO BENIMYHHY C IPYTHMHA
BEIMYMHAMH, CTPOUTH TI'padUKHd H3YYCHHBIX 3aBUCHMOCTEH (H3MUYECKHX BENWYMH; XapakTepHU30BaTh
CBOiicTBa Ten, (pu3MuUecKWe SBICHHUA W TPOIECCH], HCIIONB3YsS 3aKOH COXPAaHEHWS JHEPTHH, 3aKOH
BCEMHUPHOTO TATOTECHUS, MPUHLUI CYNEPHO3UIUH CHUJI, TIPUHIUI OTHOCHUTEIHHOCTH [ amuiesi, 3aKOHBI
HeloToHa, 3aKOH COXpaHEHUs] HMITYJIbCa, 3aKOHBI OTPAKEHUS U MIPEJIOMIICHUS CBETa, 3aKOHBI COXPaHEHHUS
3apsAI0BOTO M MacCOBOTO YHCEI TPH SIEPHBIX PEaKIUsIX, IPU 3TOM JaBaTh CIOBECHYIO (HOPMYITHUPOBKY
3aKOHa W 3alHMCHIBATH €T0 MaTeMaTHYECKOE BBIpAKEHHUE; OOBICHATh (PU3MUYECKHE TPOLIECCH U CBOWCTBA
TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyaIlni TPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISTh IPUIHHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPON Ha 2—3 W3YYEeHHBIX
CBOMCTBA (PU3MUYCCKUX ABJICHHM, (PU3NICCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliaTh pacuEéTHBIC 3a7aun
(ommparompecss Ha cHCTeMy W3 2—3 ypaBHEHHWH), HCIIONB3YS 3aKOHBI W (DOPMYIBI, CBS3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHANM3a YCIOBHS 3a[aud 3allUCHIBaTh KPaTKOE YCIOBHE, BBISBISTH
HEJOCTAIOIIE WIH W30BITOUHBIC JaHHBIE, BRIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE ISl PEIICHUS,
MPOBOJUTH PACYETHl W OIEHWBATh PEATHUCTHYHOCTh ITOJYYCHHOTO 3HAUeHUS (PU3UYECKON BEIMUMHEI;
pacro3HaBaTh MPOOJIEMBI, KOTOPble MOXXKHO PEIINTh MPH MOMOIIX (PU3MYECKHX METOAOB, HCIONbB3YS
OTIMCaHWe UCCIIEAOBAHUS, BBIIEIATH MPOBEpsieMOe MPEATOI0KEeHHEe, OIIEHNBATh MIPABUIBHOCTh MOPSAKA
MPOBENICHHUS MUCCIIEOBAHUS, JeNaTh BBIBOJBI, MHTEPIIPETUPOBATh PE3yJIbTaThl HAONIOJCHUN M OIBITOB;
MPOBOJMTH OMBITHI 1O HAOMIOJCHHI0O (U3NYECKUX SIBICHUN WM (DU3NYECKUX CBOKMCTB Tenl (M3ydeHHUe
BTOpOTO 3akoHa Hpr0oTOHA, 3aK0OHA COXpaHEHHS SHEPTHH, 3aBUCUMOCTH ITEpHO/Ia KOJIeOaHUH MPYKIHHOTO
MasTHUKA OT MacChl Tpy3a M JKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTB OT aMIUIMTYIbl MaJbIX KoJcOaHHH,
MPSIMOJIMHEHOE PACIpOCTpaHEHHE CBETa, Pa3lIoKEHHe Oelloro CBeTa B CIEKTp, W3YYEeHHE CBOWCTB
n300paKeHHUs B TUIOCKOM 3epKajie M CBOWCTB N300paKeHUs MpeaMeTa B coOMparomiei TnH3e, HaOIoJeHe
CIUTOIITHBIX ¥ INHEHYATBIX CIIEKTPOB U3IYYEHHUsI): CAMOCTOSITEIEHO COOUPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyTOBaHMSI, ONMMCHIBATE XOJ OIBITA U €r0 Pe3yNbTaThl, JOPMYITUPOBATH BEIBOJIBL, TPOBOINUTH
pY HE0OXOJUMOCTH CEPHIO TPSMBIX U3MEPEHHI, OTIPEJIeIIsisl CpelHee 3HAUCHHE N3MEPSIeMOH BETUMUYNHBI
(bokycHOEe paccTosHME COOHMpAloIie JWH3BI), OOOCHOBBIBATH BBIOOP CIIOCO0A  HW3MEpEeHUs
(m3MepuTenpHOrO TNpUOOpPa); TPOBOJUTH HCCIEJOBAaHWE 3aBUCUMOCTEH (PH3MUECKUX BEIUYHH C
UCIIOJIb30BaHUEM TMPSIMBIX H3MEPEHUH (3aBUCUMOCTD IIYTH OT BPEMEHH MPU paBHOYCKOPEHHOM JIBHKCHUU
0e3 HaYaITbHOW CKOPOCTH, TIepro/ia KoJeOaHuil MaTeMaTHIeCKOT0 MassTHUKA OT JJTUHBI HUTH, 3aBUCUMOCTH
yria OTpaXKeHWs CBETa OT yIiia HaJeHWs W yria NpeloMIICHWS OT Yrila MajeHus): TUIaHUPOBaTh
WCCIIEJIOBAaHNE, CaMOCTOATEIBHO COOUpaTh YCTAHOBKY, (DUKCHpPOBATh pE3yNbTaThl MOTy4YeHHON
3aBUCHMOCTH (PU3MYECKHX BEIMYWUH B BUJIe TaONWI W TpaduKoOB, NENaTh BBIBOJBI IO pe3yjbTaTaM
WCCIIEIOBaHUS; MPOBOJUTH KOCBEHHbBIE H3MEPEHUS (PU3UUECKUX BETHUMH (CPEIHSISI CKOPOCTh U YCKOPEHHUE
Tela TpPH PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOJHOTO TMAJCHHS, >KECTKOCTH MPY)KHHEI,
KOA(QUITMEHT TPEHUS CKOJIbKEHHS, MEXaHHUYECKasi paboTa U MOIIHOCTh, YaCTOTa M MEPHO KoJjieOaHui
MaTeMaTHYEeCKOTO U TPYKHMHHOTO MasTHHKOB, ONTHYECKasl CHila cOOMparoliell JIMH3bI, PaliOaKTHBHEIH
¢$oH): MIaHUPOBaTh M3MEPEHHS, COOMPATh IKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIIOJNHATH M3MEPEHUS,
clelysl TIPEJIOKCHHOW WHCTPYKIUH, BBIYUCIATh 3HAYCHUE BEIMYMHBI W aHAJIM3HPOBATH TONYyYCHHBIC
Pe3ybTaThl ¢ YUETOM 3aJaHHOW MOTPELIHOCTH U3MEPEHHH; COOM0AaTh MpaBrUiIa TEXHUKN 0e30MaCHOCTH
npu pabote ¢ J1abopaToOpHBIM 000PYAOBAHHEM; Pa3INdaTh OCHOBHBIC NMPU3HAKH N3YUEHHBIX (PH3MYECKHX
MoJIeIieii: MaTepHuanbHas TOYKa, a0CONFOTHO TBEPIIOE TENIO, TOUCYHBIH HCTOYHHK CBETA, JIy4, TOHKAs JIMH3A,
TUTAHEeTapHAs MOJEh aTOMa, HYKIIOHHAS MOJIENTb AaTOMHOTO Spa; XapaKTePU30BaTh MPUHIIUIILI TSHCTBUS
W3yUYEHHBIX NMPHOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOI HAa WX ONMUCAHUs (B TOM YHCIE: CIHIOMETP,
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JMATYNKHA TIOJOKCHHSA, PACCTOSIHUS M YCKOPEHHsS, paKeTa, JXOJOT, OYKH, MEpUCKOmN, QoToammapar,
ONTUYECKHE CBETOBOBI, CIEKTPOCKOI, JTO3UMETp, Kamepa BuibcoHa), MCTIONB3yd 3HAHUS O CBOMCTBax
¢u3nuecKkux SBICHWH HW HEoOXOIWUMblE (PHU3MUECKHE 3aKOHOMEPHOCTH; HCIOJIb30BaTh CXEMBI |
CXeMaTHYHbIE PHUCYHKH M3yYEHHBIX TEXHHYECKHX YCTPOWCTB, M3MEPUTENBHBIX MNPUOOPOB U
TEXHOJIOTHYECKHX MPOLECCOB NPH PEIICHHH Y4eOHO-MPAaKTUUECKUX 3a4ad, ONTHYECKHE CXEMBI IS
MOCTPOCHUST U300paKEHUH B TNIOCKOM 3epKaje U cobuparouiel JInH3e; NIPUBOAUTE MPUMEPHI (HAXOIUTh
WH(GOPMAITHIO O MTPUMEpax) MPAKTUIECKOTO NCTIONB30BaHMS (PHM3MUECKUX 3HAHWA B MTOBCEIHEBHOW KU3HU
st obecriedeHust 0€30MacHOCTH TMPH OOpalleHHH C MpPHOOpaMH M TEXHUYECKHMH YCTPOWCTBAaMHU,
COXpaHEHHUsI 3A0POBbI M COOJIOAEHUS HOPM OKOJOTHYECKOTO TOBEIACHHUS B OKPYXKAIOIIeW cpene;
OCYWIECTBIIATh MOUCK WH(popManuu ¢GuU3NUEcKoro coaepkaHus B HTepHeTe, caMOCTOSITEIbHO
¢dopMynupysl TOHMCKOBBIA 3ampoc, HAXOAUTh IYTH OMNpPEICNeHHUs JOCTOBEPHOCTH IONyYEHHOM
nH(pOpMAIMN Ha OCHOBE HMMEIOIINXCA 3HAHWHA W JIOTIOJHUTENHHBIX HMCTOYHUKOB; WCIOIB30BaTh MPHU
BBIMOJIHEHUM Y4YeOHBIX 3aJaHuil HAayYHO-TIOMYJSAPHYIO JIUTepaTypy (DHU3MYECKOTO COAepKaHws,
CIIPaBOYHBIE MAaTepHalbl, pecypchl ceTH VIHTepHeT, BiIajeTh NMpuEMaMH KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpazoBaHus WHGOpPMAMA W3 OJHOW 3HAKOBOW CHCTEMBI B JPYIYIO; CO3[aBaTh COOCTBEHHBIE
MUCbMEHHBIE W YCTHBIE COOOIEHHS HA OCHOBE MH(OpPMALMU M3 HECKOIBKUX HCTOUYHUKOB (PU3NUECKOTO
CoZlepKaHusl, MyOJINYHO TPECTABIATh PE3YIbTATHl IPOSKTHON WIIM HUCCIIEOBATEIBCKON NESTENFHOCTH,
IIPY 3TOM TPAMOTHO HCIIOJIb30BAaTh U3yUEHHBIN MOHATUHHBIN annapaTr u3y4aeMoro pasiena.

3. TemaTu4yeckoe NJIaHMPOBAHHUE.

7 xnacc.

Ne HanmeHnoBanue paznena KonuuectBo yacos
1 ®dusuka 1 €€ poJb B IO3HAHUU OKPY>KAIOILET0 MUpa 3
2 [lepBoHaYambHBIC CBEACHHUS O CTPOCHHUH BEIICCTBA 6
3 N 21

JIBMO>KEHUE U B3aUMOJICUCTBUE TE
4 JlaBiieHre TBEPBIX TN, KUIKOCTEH U Ta30B 21
5 MoutnocTts u pabota. DHEprusl. 13
6 [ToBTOpeHue 4
Hroro yacos 68
8 KJacc.

No HaumenoBanue pazaena KommuecTBo yacoB
TemoBble ABICHUS 28
DNEKTPUYECKUE U MATHUTHBIC SBJICHHS 36
IToBTOpEHHE 4

Uroro yacos 68
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9 kmacc.

Ne

HaumenoBanue pasaciia

KonnuectBo yacoB

1 MexaHn4deckue IBICHUS 40
2 Mexanndeckue KojeOaHus U BOJTHBL. 15
3 DNEKTPOMArHUTHOE TIOJI€ U JIEKTPOMATHUTHBIC — BOJIHBI 6
4 CBeTOBLIE SIBJICHUS 15
5 17
KBanToBble sSBIEeHUS
6 9
[ToBTopenue u 00001IEHNE
Htoro yacos 102
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