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COILEPKXAHUE OBYYEHUSA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa.

®usuka — HayKa o0 npupoze. SBinenus npupoasl. OU3NYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznyeckue BenuMuuHbl. M3Mepenne ¢usznyeckux BeanuuH. Duznyeckue
npubopsl. [lorpemnocTs n3mepennii. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢u3uka u JApyrue ecTEeCTBEHHBIE HAyKH HW3YYalOT MPUPOLTY.
EcTecTBeHHOHAy4HBI METOJ MO3HAHUs: HAOIIOJEHUE, NMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJABMKEHUE THUIIOTE3, OKCIEPUMEHT [0 MPOBEPKE THUIOTE3,
oObsicHeHHe HaldrogaeMoro spieHus. OnucaHue QU3NYECKUX SIBICHUNA C
ITOMOUIBIO MOJIEIIEN.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, 3JEKTPUUYECKUE, MArHUTHBIE, CBETOBbBIE

SBJICHHUSL.
2. @usnueckue NpudOOpPbI U MPOIEaAypa NPAMbIX H3MEPEHUN aHAIOTOBBIM
1 U (POBBIM PUOOPOM.
Jlabopamopnsie pabomul u onvimol.
OmnpenenieHre UEHbI IeJIEeHUs HIKaJIbl U3MEPUTEILHOTO Tprbopa.
N3mepeHne paccTosHMM.
N3mepenne 00bEMa )KHIKOCTH U TBEPAOTO TENA.
Onpenenenne pa3MepoB MajbIX TEJ.
N3mepenne teMrepaTypbl NpyU MOMOIIM >KHUIKOCTHOIO TEPMOMETpa U
JaTYMKaA TEMIIEPATYPHI.
6. IIpoBenenue nccienoBaHus Mo MPOBEPKE TUIOTE3bI: JATbHOCTD MOJIETA
apyuKa, MyIMIEHHONO0 TOPU30HTANIbHO, TE€M OOJblIe, 4YeM OoJiblIe
BBICOTA ITyCKA.

Paszpnes 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BELeCTBA.

Crpoenue BeliecTBa: aTroMbl M MOJIEKYJIbI, UX pa3Mmepbl. OmNbIThHI,
JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBuxenue uactuil BemiecTBa. CBA3b CKOPOCTH JBUKEHHUS YacTHUI[ C
Temrneparypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumonelicTBue yacTuil
BELIECTBA: PUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, XUAKOCTEH U
TBEPABIX (KPUCTAJUIMUECKHUX) Tel. B3auMOCBSI3b MEXly CBOMCTBAMH BEILIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX W HUX ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHUS.

2. HabGmoaenue nuddyszuu.

3. HaOnionenue  siBaeHUd, OOBSCHSIOIIMXCS  NPUTSHKEHUEM WU

OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTpa aToMa METOJIOM pSAOB (C  HMCHOJIb30BaHUEM

doTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. [IBukeHune u B3auMoeiiCTBHE TeJl.
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Mexanuueckoe JBHKE€HHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeiHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTu u
BPEMEHHU JIBUKEHUS.

SBneHune uHEpUMHU. 3aKOH MHEPIMU. B3auMopeicTBue Tell Kak MpUYMHA
M3MEHEHUSI CKOPOCTH [BMKEHHsI Tell. Macca Kak Mepa WHEpPTHOCTH Teja.
[InotHOCTh BeniecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €AMHULE
00BbEMa BeIECTBA.

Cuia Kak XxapakTepucTrKa B3aumoencTBus tei. Cuia ynpyrocTy U 3aKoH
I'yka. MI3MepeHue cuibl ¢ IOMOUIBIO TUHAMOMETpa. SBJIEHNE TATOTEHUS U CUjla
Tsokectd. Cuila TSDKECTHM Ha JIpyrux IuilaHerax. Bec Tema. HeBecoMocCTs.
CrnoxxeHue CHJI, HalpaBJICHHBIX MO OJHOW mpsAMol. PaBHOAEHCTBYyrOIIAs CHJI.
Cuna Ttpenusi. TpeHUE CKOJIbKEHHUS U TpPEHHE IMOKOsA. TpeHue B NpUpoAe H
TEXHUKE.

Jlemoncmpayuu.

Habnronenne MexaHu4ecKoro JIBHKEHHS TeNa.
N3mepenre CKoOpoCTH NPSIMOJIMHEHHOTO ABUKEHUS.
HaOnronenue siBieHUsI THEPIUU.
Habnronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEeHUE Macc 10 B3aUMOAECHCTBUIO TE.
CrnoxxeHue CuJl, HalPaBJICHHBIX 110 OJTHON IIPSIMOM.
./Iaﬁopamopubte paﬁombt U onvimol.
1. OmpeneneHUe CKOPOCTH PaBHOMEPHOTO JABIWKEHHS (IIapuka B
KUAKOCTH, MOJIEIH JEKTPUUECKOT0 aBTOMOOUIIS U TaK Jajiee).
2. OmpezneneHne CpeHEN CKOPOCTH CKOJBKEHUSI OpycKa WM IIapuKa 1o
HaKJIOHHOW IUIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO Tea.
4. OnbITBI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTshKeHUs (aedopmaiun)
MPY>KUHBI OT MPUIIOKEHHOMN CHUIIBI.
5. OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paszpneu 4. JlaBiieHue TBEPABIX TeJl, )KMAKOCTEH M ra3oB.

HNasnenue. CnocoObl yMEHBIIEHUS M YBEIUYEHHs JaBiieHud. JlaBieHue
ra3a. 3aBHCHMMOCTb JaBJ€HHMs raza oT oObéma, Temmneparypsl. llepenaua
JAaBJCHUS TBEPIABIMU TEJIaMH, XUAKOCTIMU M Ta3aMu. 3akoH Ilackans.
[THeBMaTHUeCKuE MalIMHBL. 3aBUCUMOCTb JABJIECHUS XUAKOCTH OT TJyOWHBI.
I'uppocratnueckuii mapagokc. CooOuiatrouuecss cocynbl. [ 'HapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmMmochepHoe aaBieHue. [[pruurHbl CylecTBOBaHUS
BO3AylIHON 000s10uku 3emun. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EpHOro AaBIEHHUS OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubops! s uzmepenust atMochepHOTO JaBJICHHUS.

JlenicTBue KUIKOCTM M Ta3a Ha TMOTPYKEHHOE B HHUX  TEJO.
BoitankuBatomas (apxumeznoBa) cuia. 3akoH Apxumena. lIlnaBanue Ten.
Bosznyxomnuasanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHHS T'a3a OT TEMIIEPaTyphl.

[lepenaua naBneHus KUAKOCTHIO U Ta30M.
Coobmrarouecs: CoCy/ibl.

I'mppasiueckuit mmpecc.

[IposiBienue nercTBust atMochepHOTO JaBJICHHUS.

DU A WN R

w

vk wnN



6. 3aBUCHUMOCTbH BBITAJIKHBAIOUICH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTh
TeJa U MIIOTHOCTH XKUIKOCTH.

7. PaBEHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

8. YcimoBue IUIaBaHWsS TeJ: IUIABAaHWE WM NOTPYKEHHE Tl B
3aBUCUMOCTH OT COOTHOIIEHHS TUIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanve 3aBUCHMOCTH Beca Tela B BOJEe OT 00bEMa
MOTPY>KEHHOU B KUIAKOCTh YaCTH TENA.

2. OmnpenesieHUE BBITAJKUBAIONICH CHJIBI, JCHCTBYIOIIEH Ha TeJo,
MOTPY>KEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI, AEMCTBYIOIIEW Ha
TEJIO B KUIAKOCTH, OT MACChl Tena.

4. OnbITHI, JAEMOHCTPUPYIOIIWE 3aBUCHMOCTH BBITAIKUBAIOIIECH CHIIBI,
NEUCTBYIOIIEH Ha TEIO B JKUIAKOCTH, OT OOBEMA MOTrPYXKEHHOU B
AKUJKOCTh YACTH TE€JIA U OT IVIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTrpa WIM KOHCTPYUPOBAHHE JIOAKU U
OIIpEJICJIEHUE €€ TPY30IOABEMHOCTH.

Pa3zpnes S. PaboTra 1 MOIIHOCTB. JHePrus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJIOK, HAaKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHs pblyara K OJIOKY.
«3omotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass sHeprus. KuHernueckas W TNOTEHLHMAJIbHAs SHEPIUS.
[IpeBpameHre OAHOTO BHJA MEXAHWYECKOM OHHEPrud B APYrod. 3aKOH
COXpaHEHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU

TeJa M0 TOPU30HTAIILHON MOBEPXHOCTH.
2. HccnenoBanue yClnoBUM PaBHOBECHS pblUara.
3. Msmepenue KII/] HaKIOHHOM IOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS] MEXaHUYECKON SHEPIUH.
8 KUIIACC

Pa3nen 6. TensioBble siBJEHUS.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJAPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BelecTBa. Macca u pazMepbl aTOMOB U MOJIEKYJ. ONbIThl, TOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUIKOCTEH
Y TBEPABIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU.
CmaurBaHU€ M KaNWJUISIPHBIE ABJIEHUS. TennoBoe paclinpeHue U CkaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIIOBOTO JABHKEHUS
yactull. BHyTpeHnnss sHeprus. CriocoObl W3MEHEHUs] BHYTPEHHEH JHEPTUH:
Terionepeaaya M coBepuieHne  paboTHI. Bunel  Tenmonepenauu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTyUYEHHE.

KonnuectBo TerwioTel. Y aenbpHasd TEIUIOEMKOCTh BelecTBa. TemIoo0OMeH 1
TEIJIOBOE paBHOBecHE. YpaBHEHUE TeruioBoro Oananca. [lmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YIEJbHASA TEIUIOTA IJIABJICHHUS.



[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas Termiaota
napooOpa3oBaHusi. 3aBHUCHUMOCTh TEMIIEPATYpbl KHIIEHUS OT aTMOC(HEPHOro
JABJICHUS.

BrnaxunocTts BO31yXA.

DHeprus TOIIMBA. Y AebHAs TEIIOTA CTOPAHUS.

[Mpunuumner pabotsl TernoBbix asuratenei KIIJ[ temmoBoro nBuratens.
TeruioBble ABUTATENN U 3aIUTA OKPYKAIOLIEH CPEIbI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

ﬂemoucmpauuu.

VoW e

Hab6nronenne 6poyHOBCKOTO IBYKCHHSI.

Hab6nronenune nuddysun.

Habmoienue siBjeHni CMauiBaHUs U KaMMJUTSIPHBIX SIBICHHIM.
Habmoienue TermnoBoro pacumpeHust Tedl.

W3meHeHne naBiaeHHs Ta3a Ipu U3MEHEHNH 00bEMa U HarpeBaHUU WITU
OXJTaKJICHHUH.

[IpaBuia u3mMepeHus TeMIepaTyphl.

Bune! Termonepenayn.

OxutaxkieHue Ipyu COBEpUIEHUU paOOTHI.

Harpeanue nipu coBepiiieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaOmronenue KumneHus.

12.
13.

HaOlnronenune nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
Mojaenu TemIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITB IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO MPUTSKEHHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIA Caxapa.
OnpITl IO HAOJIIOCHHIO TEIUIOBOTO PACUIMPEHMS Ta30B, )KUJIKOCTEH U
TBEPABIX TEII.

OmnpenenexHue gaBiaeHUs BO3ayXa B Oa/NIOHE IINPHULA.

OnbITeI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUSA BO3AyXa OT €r0
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka rumoTe3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA
KUAKOCTH B TEPMOMETPUUECKON TpyOKE OT TeMIIepaTyphbl.
Habnrogenue wm3MeHEHHs] BHYTPEHHEW SHEpPruM Tella B pe3yJbTaTe
TeIJIonepeayl U padoThl BHEITHUX CHUJI.

HccnepoBanue sBJIEHHS TEMJI000OMEHA MPU CMEIIMBAHUU XOJOTHOW U
ropsiueu BOJBI.

Onpenenenue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW IpHU
TEMJI000MEHE C HArPEThIM METAITMYECKUM LIUIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

Onpenenenne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaenbHON TEMIOTHI NIJIaBJICHUS JIbIA.

Paszges 7. JinekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

OnexkTpuzaums Ten. J[Ba poja siIeKTpUYecKux 3apsaoB. B3zamMonercTBue
3apspkeHHBIX Tell. 3akoH KyioHa (3aBUCHMMOCTh CHJIbI  B3aMMOJICHCTBUS
3apsSKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXKITY TEJIaMH).

Dnektpuueckoe nose. Hanpssk€HHOCTh amekTpudeckoro nons. [Ipuaimn
CYNEpIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu »5ieKTpUyYecKHX 3apsioB. ODJIEMEHTApHBIA AIEKTPHUYECKUI
3apsin. CtpoeHne aroma. [IpoBOAHUKM M JUARJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUSI JJIEKTPUUYECKOTO TOKA.
HNcTtounuku mOCTOSSHHOTO ToKa. JIeMCTBUSI 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckad uenb. Cuna ToKa. DIJIEKTPHUYECKOE HANpPsLKEHHE.
ConpoTHBIIEHHE TPOBOAHUKA. YJIETBHOE CONPOTUBIEHUE BEIIECTBA. 3AKOH
Oma mqns ywactka uenu. IlocnemoBarenpbHOe M MapajuieNIbHOE COEIMHEHHE
MIPOBOJAHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH Jlxoyms—Jlenua.
DNEKTPUYECKUE 1eNM M TNOTPEeOUTENd 3JIEKTPUUECKON HHEpruu B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE  MarHuThl. B3anMoAencTBME TOCTOSHHBIX  MArHUTOB.
MarautHoe mnose. MarHuTHOe mojie 3eMJIM M €ro 3HAuYe€Hue s KU3HH Ha
3emne. OnbIT Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOro Toka. [Ipumenenne
AJIEKTPOMArHUTOB B TEXHHUKE. J[eliCTBME MAarHMTHOIrO MOJs Ha TPOBOJHUK C
TOKOM. DIIEKTPOJABUTATEN ITOCTOSTHHOT'O TOKA. Hcnonp3oBanne
AIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKIMH. IIpaBuiio
Jlenna. OnextporenepaTop. CrnocoObl MONYYEHUS 3JIEKTPUUECKON SHEPrUu.
DJIIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

1. DnekTpu3auus Ted.

2. JIBa pola 3JIEKTPUYECKUX 3apsfOoB W B3aUMOJICUCTBUE 3aPSKEHHBIX

TeJl.

3. YCTpOWCTBO U JEUCTBUE JIEKTPOCKOMA.

4. DIEKTpOCTaTHUYECKass UHIYKITHS.

5. 3aKOH COXpPAaHEHMS ICKTPUUECKHUX 3aPSI0B.

6. IIpOBOJHMKYU U TUIIEKTPUKHU.

7. MopaenvupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.

8. MCTOYHMKHM OCTOSIHHOTO TOKA.

9. JlelcTBUS 3JIEKTPUUECKOTO TOKA.

10. DJEKTPUUYECKUI TOK B KUJKOCTH.

11. ['a30BbI pa3ps.

12. I3mepeHne cuibl TOKa aMIIepMETPOM.

13. I3MepeHue 37eKTpUIeCKOTro HAMPSKEHUS! BOJTBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHH.

15. B3anmoieiicTBUE MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHrue HEBO3MOKXHOCTHU Pa3/I€JICHUS] MOJFOCOB MAarHuTa.

17. MoaenupoBaHe MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MoJje ToKa. DJIEKTPOMArHur.

20. JIelicTBME MAarHUTHOIO TI0JI HA IPOBOJHUK C TOKOM.

21. DIEKTPOABUTATENH TOCTOSHHOTO TOKA.

22. ViccnenoBanue SIBICHUS AJICKTPOMArHUTHON WHTYKIIUH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTb HaINpaBJeHUsS WHIAYKIIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHUS.
25. DNEKTPOTeHEPATOP MTOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.



1. OmpITBl TIO HAOMIOACHUIO DJICKTPHU3AIMU TeJl WHAYKIUEH H TIpHU
COTIPUKOCHOBCHHH.

2. UccnenoBanme ACHCTBUS DJICKTPUYECKOTO TIOJISI HA TPOBOAHUKUA U

JTUDJICKTPHKH.

COopka 1 mpoBepka pabOThI JIEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

W3mepenre u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEpe3 PE3UCTOp, OT

COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS HA PE3UCTOPE.

7. OmbITHI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTH AIEKTPUIECKOTO
COTIPOTUBJICHUSI MPOBOJAHUKA OT €T0 JJIMHBI, TUIOIIAJA TOTEPEYHOTO
CEUCHHS U MaTepuaa.

8. IlpoBepka mpaBuia CIIOKEHUS HANPSDKCHWH MPU TOCIICT0BATEIIHHOM
COCTMHECHHH JIBYX PE3WCTOPOB.

9. IlpoBepka mpaBwiia Il CHJIBI TOKAa MPH MapaUIeIbHOM COCIWHCHUN

ounew

PE3UCTOPOB.

10. Onpenenenne pabOTBI  AIEKTPUUECKOTO TOKAa, HAYNIET0 d4epes
pe3ucTop.

11. OnpenesieHne MOIIHOCTH DJIGKTPUYECKOTO0 TOKA, BBIACISICMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YE€pPE3 JaMIIOUKY, OT
HaIpsKEHUS HA HEW.

13. Onpenenenne KII/[ Harpesarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.

15. I3yyeHne MarHuTHOrO TIOJII TIOCTOSHHBIX MAarHUTOB TMPU  HX
00BEMHEHUY U Pa3/ICJICHUN.

16. UccnenoBanue MAEUCTBHUS DIIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTpEJIKY.

17. ONBITHL, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KAaTyLIKU C TOKOM M MarHuTa OT CWJIbl TOKA M HamlpaBJICHUsS TOKa B
KaTyLIKE.

18. I3yueHue AeiicTBUSI MArHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U U3y4eHHe padoThl AIEKTPOJBUTATENS.

20. M3mepenne KIIJ[ anekTpoaBurareibHONM yCTaHOBKHU.

21. ONBITEL MO HCCIAEOBAHUIO SIBJIICHUSI JJIEKTPOMArHUTHOW WHIYKIUU:
MCCJIEIOBAaHNE M3MEHEHUM 3HAYEHUS M HaIpaBJCHUS MHIYKIIMOHHOIO

TOKA.
9 KUIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOT0 IBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmonuHeiHOoe  nBukeHue. CpenHsas w
MTHOBEHHAs! CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsIMOIMHEHOe nBrkeHne. CBOOOIHOE
nagenue. OnbITsl [ annes.

PaBHOMepHOE BUKEHUE 10 OKpYXHOCTU. [leprnoa u yactora oOpaleHus.
JluHeriHas v yriioBas CKOpocTH. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepsbii 3akoH Hprorona. Bropon 3akoH Herorona. Tperuln 3akoH
Hprorona. IIpuHun cynepno3sunuu Cuil.



Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: cujia TPEHUS CKOJIbKECHUS,
cuJia TPEHUS MOKOs, IPYTUE BUIBI TPEHHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHs. Y CKOpEHHE CBOOOIHOTO
najgenus. JIBmwxenue maHet Bokpyr CoisHua. IlepBas kocMuyeckas CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue MarepuaJbHOW  TOYKU. AOCOJIIOTHO TBEPAOE  TEIIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. WM3menenue wummynbsca. MMmynse cuibl.  3akoH
COXpaHEHUs UMITyJibca. PEakTUBHOE ABUKEHUE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cuil TsXKeCTH, yNpYyrocTH,
TpeHus. CBA3b dHEpruu U padbotel. IloTeHIManbHas SHEPrus Tena, MOJHATOTO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHuManmpHAas HHEPrUs CKATOW IPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETHUECKON YHEPTUH. 3aKOH COXPAHECHUS
MEXaHMYECKON IHEPTHH.

Jlemoncmpayuu.

1. HaOnrogeHne MEXaHMUYECKOTO JIBHIKEHHSI Te€Jla OTHOCUTEIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHEHHME IIyTEHd W TPACKTOPHUW NBHKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTENBHO Pa3HBIX TEII OTCYETA.

N3mepenrie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

Hccnenoanne npu3HaKkoB PaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBMKEHUS Tella 10 OKPYKHOCTH.

HaGnrogenue MexaHUYECKUX SBICHUM, MNPOUCXOIALIMX B CHUCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU

OTHOCUTEJIbHO KaOMHETa (PU3UKHU.

7. 3aBUCHMOCTb YCKOPEHUS TEJIa OT MACCHI TEJla U ICMCTBYIOIIEN HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. M3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepenava nmmyJsibca pyu B3aMMOJICUCTBUN TEI.

11. [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICHCTBUU TEll.

12. CoxpaHeHHe UMITYJIbCa IPU HEYITPYTOM B3aUMOJIECHCTBUU.

13. CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabnrogeHne peakTUBHOTO ABUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHE€ MEXaHWYECKONM OSHEpPruv TMpu JABWKEHUM Tena MOJ
JNEUCTBUEM TIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoncTpynpoBanue Tpakra [uisl pa3roHa U JaJdbHEUILIEr0 PaBHOMEPHOIO
JBYKEHUS IIAPUKA I TEJIEHKKU.

2. OmnpeneseHne cpeHed CKOPOCTH CKOJIBKEHUSI OpyCcKa WM JBUXKCHUS
IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHue yCKOpPEHUs Tejla NMPU PABHOYCKOPEHHOM JIBMOKEHUU 10
HAaKJIOHHOM IJIOCKOCTH.

4. HccnmenoBaHne 3aBUCUMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauyaJlbHOM CKOPOCTH.

5. IlpoBepka ruIoTe3bl: €ciyM MPU PABHOYCKOPEHHOM JBHXEHUH 0e€3
HAaYaJIbHOM CKOPOCTH MYTH OTHOCATCA KakK psii HEUETHBIX YMCEI, TO
COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHH OJJUHAKOBBI.
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6. HccienoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHIIbI
HOPMAJIBHOTO JaBJICHUS.
7. Ompenenenne ko3 HULMEHTa TPEHUS CKOIBKCHHS.
Omnpenenenne KECTKOCTU IPYKUHBI.
9. Omnpenenenne padOTbl CHJIBI TPEHUS IPU PABHOMEPHOM JBHKEHUU
T€Ja M0 TOPU30HTAIBHON MOBEPXHOCTH.
10. Onpenenenrue pabOThl CHUJIBI YOPYTOCTH TpH TMOABEME TIpy3a C
HCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aKOHa COXPaHEHUS SHEPTHH.

Pasznen 9. Mexanudeckue Koj1e0aHus U BOJIHbI.

Konebarenbnoe nBmwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUM:
IIEpUOJ, 4YacTOTa, aMIUINTyJda. MareMaTU4ecKnii W NPYKUHHBIA MAsTHUKH.
[IpeBpaiiienrie 3HEprun nMpu KoJie0aTeIbHOM JIBUKECHUU.

3aryxatomue  kosieOaHus.  BpIHykaeHHble  KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbBL. CBONCTBA MEXaHMYECKHMX BOJIH. [IpomonbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHn4decKue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3BykK. I'pOMKOCTB 3ByKa M BbIcOTa TOHAa. OTpaxeHue 3Byka. MMHppa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenuwe kosicOaHui TeJI MOJ ACUCTBHEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BoIHYKACHHBIX KOJIEOAaHUM U pe30HaHCA.
PacnipocTpaneHnne npo1oibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI PE3OHAHC.
JTaﬁopamoprte pabomul u onvimeol.
1. OmpenesnieHHe YacTOThl M MEpHOJa KoJIeOaHUI MaTeMaTHYECKOro
MasgTHHKA.
2. OmpepeneHue 4acTOThl U IEpHOJA KOIeOaHUN MPYKUHHOIO MasATHHUKA.
3. HccrnenoBanue 3aBUCHMOCTU Mepuoda KOJeOaHWl MOABEHIEHHOTO K
HUTH Tpy3a OT IJUHBI HUTH.
4. VccnenmoBaHue 3aBUCUMOCTH TepHoja KoOJ€OaHUW MPYKMHHOTO
MasTHHKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTHU MEpUOJia KoJieOaHUM Tpy3a, MOJIBEIICHHOTO
K HUTH, OT Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh Mepuoia KoyieOaHun
OPY>KUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTHU MPY>KUHBI.

7. V3MepeHue yckopeHus cBOOOJIHOIO MaJeHUs.

Pa3znes 10. D1eKTpOMAarHuTHOE 1M0JI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJe.  ODJEKTPOMarHuTHble BOJHBI.  CBOKMCTBa
ANEKTPOMArHUTHhIX BoOJIH. IIlkanma snexkrpomarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBS3H.

DJIEKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomul u onvimol.
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1. M3yuyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C IOMOILIBIO MOOHUIIBHOTO

tenedoHa.

Pa3znesn 11. CBeToBbBIE AABJICHHUS.

JlyueBass  mogmenp  cBera. Mcrounukm — cBerta.  IIpsMonuHelHOe
pactipoctpaneHue cBeta. 3atMmenuss Connua u JlyHel. OTpaxeHue cBeTa.
[Tnockoe 3epkano. 3aKkOH OTpaKEHHs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeTa. lloslHoe BHyTpeHHee
oTpakeHue cBeTa. Vcmosib30BaHME TMOJIHOIO BHYTPEHHErO OTPAXEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom myuedr B smn3e. OnTHdeckas cucTema Qortoarnmnapara,
MHUKpPOCKOIIa U TeyecKkoma. ['J1a3 Kak onTudeckas cuctema. biu3opykocTe u
JAIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnektp. OmnbiTel HetoToHa. CroxeHue
CHEKTpaJIbHBIX IBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

1. IlpsAmosHENHOE pacIpOCTPAHEHHE CBETA.

2. OTpakeHue cBera.

3. IlonyueHune wu300paXeHH! B IIJIOCKOM, BOTHYTOM M  BBIIYKJIOM
3epKaax.

[Ipenomnenue ceera.

OnTHUYeCcKUU CBETOBO/.

Xon nyuel B coOuparolei JImH3e.

XO0J Iy4yelr B pacCEenBAIOIIEH JINH3E.

[Tonmyuyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

. Ilpunuun neictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Moxenb riaasza.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [lonyyenue 6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTila OTPaXKEHHsI CBETOBOTIO Jiyda OT yriia

MaJICHUs.

2. W3yueHue xapakTepUCTUK U300pa)KE€HUs MPEAMETA B TNIOCKOM 3€pKaJie.

3. HccrnenoBanue 3aBUCHUMOCTU yrja MPEIOMJIEHUS CBETOBOTO Jiyda OT

yIJla NajieHusl Ha TPAHULE «BO3AYX—CTEKIION.

4. llomyueHue U300paKEHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.

5. Onpenenenre  (OKYCHOTO  PACCTOSIHUSI M ONTHYECKOM  CHJIBI

coOuparomei JTMH3HI.

6. OmnbITHI MO Pa3JI0KEHUIO OETIOro CBETa B CHEKTP.

7. OmnbITHI 0 BOCHPUSATHIO LIBETA MPEIMETOB MPU UX HAOIIOJECHUU Yepes

[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pezepdopaa u miianerapuas mozaens aroma. Monens atoma bopa.
Hcnyckanue u norsoiieHre ceeta atoMoM. KBanTtol. JInHeuaTbie CIEKTPHI.

PamnoaktuBHOCTh. Aunbda, Oera- u ramma-uziayudenus. CrpoeHue
aToMHOro  snapa. HyknonHas  Mojenb  aroMHOro  siapa.  M3oTormbl.
PannoaxtusHbie nipeBpaienus. [lepuos monypacnanga aTOMHBIX SAED.

SnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsI0OBOIO U MACCOBOTO YHCEI.
DOHeprus cBsi3U aTOMHBIX Anep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus saep. Ucrounuku snepruu ConHIa v 3BE3I.

SnepHas sHepretuka. JleMCTBUs pagMOAaKTUBHBIX M3JIyYCHUM Ha >KUBBIC
OpraHU3MBI.

©ooNo U



Jlemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOIIEHUS.

CrekTpbl pa3au4HbIX ra30B.

CnexTtp BoJOpoO/a.

Hab6nronenue TpekoB B kamepe Buibcona.

Pabota cuérunka MOHU3UPYIOIIUX U3ITYYEHUH.

Peructpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

JIaﬁopamoprte pabomul u onvimeol.

1. HabnrogeHue CIUTONTHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyICHHUSI.

2. HccnegoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHULBI 10 TOPMO3HOMY

nytu (o potorpadusim).

3. U3mepenue pagnoaktTuBHOTO (hOHA.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpUTENHEHO-0000IIAIOIIIHIT MOAYJIb npeHa3HaYeH TUISt
cucTeMaTu3allii U Oo0OOIIEeHHs TPEAMETHOTO COJEpPXKAHUSI U OIbITa
NEeATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (PU3MKH, a TakxKe
JUIsl TIOATOTOBKM K OCHOBHOMY TOCYJIapPCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOy4Jaroumxcsi, BBIOPABIIMX ATOT Y4EOHBIN MPEIMET.

[Ipn u3ydyeHHH AAaHHOTO MOJYJIA PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS
BHUJIbI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX OOECIEYUBACTCA JIOCTUKEHUE
MPEIMETHBIX M METANpPEeJAMETHBIX IUJIAHUPYEMBIX pPE3yJbTaTOB OOYyuYeHHS,
(opMHpYyETCsl €CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB
WCCIICIOBAHUS SIBJICHUHN MPUPOJIbI U TEXHUKU, OBJIAJICHUE YMEHUSIMHU OOBSICHATD
dbu3uYecKue SBJICHUS, MPUMEHSS MOJyYEHHbIC 3HAHUS, peIllaTh 3a/laud, B TOM
YHUCJIe KaUeCTBEHHBIE U IKCTIEPUMEHTAIBHBIE.

[IpyHuMnNUanbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  paszena
peanu3yeTcs 3a CUET TOro, 4TO 00yYarOlMECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUW pacClO3HABaTh U HAYYHO OOBACHSTH
dbu3uYecKue SBJICHUS B OKPY KAIOUIEH IPUPOJIC U MMOBCETHEBHOMN KU3HU;

HCTIOJIL30BaTh HAay4YHBbIE METOMbI HCCIeN0BaHUS (U3UUYECKUX SBICHUMU, B
TOM YHCJIE JJIS MPOBEPKHU TUMOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BBIBOIOB,;

OOBSICHSITh HayUHbIE OCHOBBI HauOOJE€€ BAXKHBIX JOCTHKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HaNpuMep, MPAKTUUYECKOTO  HCIOJb30BaHUS  Pa3IMUHBIX
MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBPAILEHUS M COXPAHEHUS BCEX
W3BECTHBIX BHJIOB SHEPIUH.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 00mero o0Opa3oBaHMs

HAIpPAaBIIEHO HAa JOCTKEHUE JMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB.

B pesynprare wu3ydeHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBaHust y oOyuawnierocs OyayT cOpMHUPOBaHBI  CIICAYIOIIHE
JUYHOCTHBIE PE3YyJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— TMNpOSABJICHUE HHTEpPECA K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3NUECKON HAYKU;

— IIEHHOCTHOE OTHOIIICHUE K TOCTHYKCHHUSAM POCCUNCKUX YIEHBIX -(DU3UKOB;
2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K AKTUBHOMY YYaCTHIO B 00CyXIeHUH
00I111eCTBEHHO3HAYMMBIXU ATHUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN (PU3UKY;

— OCO3HAaHHUE BAXXHOCTH MOPAJbHO-3THUYECKHX MPUHLHUIIOB B JIE€ATEIbHOCTH
YYEHOrO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETUUECKUX KAYECTB (PU3NUECKON HAYKH: €€ TApMOHUYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

— OCO3HAaHUE LEHHOCTH (M3MYECKOM HAYKH KaK MOIIHOTO WHCTPYMEHTa
MO3HAHHWS  MHUpPA, OCHOBBI  Da3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBIIIIOLIEN KYJIbTYPBI;

— pa3BUTHE HAYYHOH JI0003HATETBLHOCTH, MHTEpPECA K HCCIEAOBATENbCKOM
NEATEIbHOCTH;

S) ¢opvupoBaHuss KyJbTYPbI 30POBbSI MU JIMOLUMOHAJILHOIO
0J1aromoJIy4ms:

— OCO3HaHME IIEHHOCTH Oe3omacHoro olpa3za >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BaXXHOCTH MpaBWi OE30MaCHOTO IMOBEJIEHUS Ha
TpaHCIOPTE, Ha JOPOrax, C SJIEKTPUUECKUM U TEIUIOBBIM 00OpYJIOBAHHEM B
JIOMAITHUX YCJIOBUSIX;

— c(OpMHUPOBAaHHOCTh HaBBbIKAa pediiekcHu, MPU3HAHUE CBOErO IMpaBa Ha
OLLIMOKY M TaKOTO e MpaBa y APYyroro YelaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajau (B pamMKaX CEMbH,
o0pa30oBaTeNbHON OpraHu3aluy, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHOM HAIpaBJIE€HHOCTH, TPEOYIOIIMX B TOM YHUCIE U (PU3HUECKHUX
3HAHMU;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;
7) KOJIOTUYECKOT0 BOCIIMTAHUS:

— OpHUEHTAaIMs Ha MpUMEHeHHUE (PU3MYECKUX 3HAHUM IS PEIICHUS 3a7a4 B
00JIaCTH OKpY>Karollell cpejbl, MIAHUPOBAHUS TMOCTYNKOB M OIEHKU HX
BO3MOKHBIX MOCJEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

— OCO3HaHME I100aTBHOTO XapakTepa IKOJOTUYECKUX MPoOJIeM U MyTen uX
pelieHus;

8) ajanTanuu K M3MEHSIOMIUMCH YCJIOBUSM COUHUAIBLHONW M NMPUPOAHOM
cpeabl:



- HOTpe6HOCTB BO B33PIMOI[€I>1CTBHH IIpH1 BBIIIOJIHCHHUN I/ICCJ'ICI[OBaHI/Iﬁ n
ITPOCKTOB Q)HSI/I‘ICCKOI;'I HarpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHHAM

ApYTHX,

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPaKTHUYECKYIO
NEATENIbHOCTD;

e — TOTPEOHOCT, B (POPMUPOBAHMU HOBBIX 3HAHUWA, B TOM YHCIE
bopMyIUpOBaTh HJCHU, TOHSATHSA, THUNOTE3BI O (U3MYECKUX OOBEKTaX u
SABJICHUSX;

e — OCO3HaHWE Je(PUIUTOB COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH B
o0nactu GU3HKHY;

e — IUIAHUPOBAHHE CBOETO Pa3BUTHUS B MPUOOPETEHHU HOBBIX (DPU3MUECKHX
3HAHMI;

e — CTPEMJICHUE aHaJU3UpPOBaTh W BBIIBISTH B3aUMOCBS3H IPHPOJBI,
OoOIIECTBa M IKOHOMHMKH, B TOM YHCJIE C HCIOJIb30BAaHUEM (PU3MUYECKHX
3HAHUI;

e — OIICHKAa CBOUX JCUCTBHM C Y4ETOM BIIMSIHUSA Ha OKPYXKAIOLIYI Cpeny,

BO3MOYKHBIX IJI00QIbHBIX OCIEICTBUM.
METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynprare ocBoeHHs mporpamMmbl Mo (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywaromerocss  OyayT  cpOpMHUpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOITHIE MO3HABATENbHBIC
yYHUBEpCalbHble Y4YeOHbIE JCHCTBHS, KOMMYHUKATHBHBIC YHHUBEPCAIbHBIC
y4eOHBIE JCHCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC YUeOHBIE CHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBbie Jjornueckue 1ecCTBHA:

eBBISIBIIITh M XapaKTEPHU30BATh CYILECTBEHHbIE TMPU3HAKH OOBEKTOB
(siBNICHMI);

e YCTAaHABIMBAaTh CYILECTBEHHBIM NPHU3HAK KiIacCU(PUKAIIMU, OCHOBaHUS
1151 0000IIEHUS U CpaBHEHUS,

¢ BBISIBIIITh  3AaKOHOMEPHOCTHM W MPOTUBOPEUYUST B PacCMaTpUBAEMBbIX
dakTax, MaHHBIX M HAONIOJAEHUSX, OTHOCAIIUXCA K (PU3NUeCKuM
SIBIICHUSIM,

e BBISIBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U MPU H3yYEHUU (HU3UUYECKUX
SBJICHUW U TPOLECCOB, JeJIaTh BBIBOABI C  HCIOJIH30BAHUEM
JNEYKTUBHBIX U UHAYKTUBHBIX YMO3aKIOUEHUM, BBIIBUTATh TUIIOTE3bI
0 B3aMMOCBS35X (DU3NYECKUX BEIUYNH;

e CAMOCTOSITEJILHO BBIOMpPATh CHOCOO penieHus: y4dyeOHoU (u3nveckoit
3a/71auM (CpaBHEHHUE HECKOJIbKUX BApUAHTOB PEIICHUs, BLIOOp Haubosee
MOAXOJSIIETO ¢ Y4ETOM CAMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble ucciaenoBareabCKHe JeHCTBUA:

* ICITOJIb30BAaTh BOMPOCHI KaK UCCIIEIOBATEIILCKUI HHCTPYMEHT MMO3HAHUS,

e IPOBOJIUTH IO  CAMOCTOSATENIBHO  COCTABJICHHOMY IIJIaHYy  OIIBIT,
HECJIOXKHBIM (U3UYECKUI HKCIEPUMEHT, HEOOJIbIIOE MCCIEI0BaHne
(bU3UYECKOro SIBJICHNUS,

¢ OIICHMBATh HAa NPUMEHUMOCTh M JIOCTOBEPHOCTH HH(pOpPMAIHIO,
MOJIYYEHHYIO B XO/I€ UCCIICIOBAHUS WIJIM DKCIIEPUMEHTA;



¢ CAMOCTOSITEIILHO (POPMYITHPOBATH 0OOOIICHHS ¥ BBIBOJIBI TI0 PE3YJIbTaTaM
MIPOBENEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

¢ IPOTHO3UPOBATh BO3MOXKHOE JajlibHEIIee pa3BUTHE (UINYECKUX
MIPOLIECCOB, @ TAKXKE BBIABUTAaTh MPEANOJIOKEHHS 00 MX Pa3BUTHH B
HOBBIX YCJIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanueii:

e IPUMEHSTh PA3JIMYHbIE METOJIbI, UHCTPYMEHTBI U 3aIPOCHI IIPH MOUCKE U
otOope MH(pOPMAaLMK WU JAHHBIX C YYETOM MPEASIOKEHHON yueOHOM
bu3nuecKon 3a1a4u;

e AHANTU3MPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIUIO
pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHUS;

e CAMOCTOSATEIBHO BBIOUPATH ONTUMANbHYIO (OpPMYy MPEACTABICHUSA
uH(pOpMAllMM M WLIIOCTPUPOBATh pEIIaeMble 33Jaud HECJIOKHBIMU
CXeMaMu, IuarpaMmmamMu, HTHOW rpauKod U MX KOMOMHALUSIMH.

KoMmyHnKkaTHBHBIE YHMBeEpPCAJbHbIE yUeOHbIe NeCTBHSA:

eB XOJIe 00CYXXJIeHHsI y4eOHOro Marepualia, pe3yjbTaToB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOM
TEMbl M BBICKA3bIBaTh WJCH, HALCJICHHBIE Ha pEIICHUE 3aJayd U
nojJiep kaHue 0JaroxenareIbHOCTH OOLIEHUS;

* COMOCTABJIATh CBOM CYXKIEHUS C CYXICHHSIMH JPYTMX Y4YaCTHUKOB
auanora, OOHapyXuBaTh Pa3audue U CXOJCTBO MO3ULINNA;

e BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e MyOJIMYHO MPEACTABIATh PE3YJNbTAThl BBINOJIHEHHOTO (U3HUYECKOrO
omnbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

e[IOHMMAaTh M  HUCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHJUBUyaJIbHOM pPaOOThl MPU PEIIEHWHM KOHKPETHON (u3nuecKon
poOJeMBI;

o IPHHUMATh LIEIM COBMECTHOM ACSTENbHOCTH, OPTaHU30BBIBATH JCHCTBHSI
mo e€ MOCTIDKCHUIO! PAaCHPEeleNiTh POIM, O0CYKIaTh MPOLECCH H
pe3yJIbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHUS HECKOJIbKHUX
JIIOICH;

e BBITMOJIHATH CBOIO YaCTh padOThI, JOCTUTAsl KAUECTBEHHOTO PE3yJIbTaTa Mo
CBOEMY HANpaBICHUIO W KOOPAUHUPYS CBOU JEUCTBUS C JIPYTUMU
YJIEHAMH KOMaHIbl;

e OLICHUBAaTh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTENbHO C(OPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e BBISIBJISITH IPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYALMsIX, TPEOYIOIIUX
TSl petieHust (PU3NYEeCKUX 3HAHUM;

¢ ODUEHTUPOBATHCS B  PA3NIMYHBIX MOAXOAAX MPUHATUS PEIICHUM
(MHAMBUAYAbHOE, TPUHITHE PEIICHUs] B TPYIINE, NPUHATHE PELICHUN
rpymnmoin);

e CAMOCTOSITEJIHO COCTABJISITh AJNTOPUTM pelieHus: (pU3MUecKor 3aJauu
WIM T[UIaHa HCCIEAOBaHUS C YYE€TOM HMEIOIIUXCA PECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHpPOBAaTh Ipeajiaraembie
BAPUAHTHI PELICHU;

e IeNIATh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJIBHbBINH HHTELJICKT:



e 1aBAaTh aJICKBATHYIO OLICHKY CUTYallMH U MpejiaraTh IaH €€ U3MEHEHNs,

¢ OOBSICHATh TNPUYMUHBI  JOCTIKEHUS (HEJOCTHIKEHHUsSI) Ppe3yJIbTaToB
JeSITeIbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTHUBBI B ACSATEIBHOCTD (B TOM YHUCJE B XOJ BBIIIOJIHEHHUS
(¢uU3NYEeCKOro HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENBCTB, U3MEHHUBIIMXCA CHUTYyallud, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

* OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

e CTaBUTH C€0s HA MECTO JPYIrOro 4ejJ0BEKa B XOJ€ CIIOPa WIM AUCKYCCHU
Ha Hay4HYIO TEMY, IOHUMaTh MOTHUBbI, HAMEPCHHUS U JIOTUKY PYTOro;

e MPU3HABATh CBOE MpaBO Ha OMIMOKY MpH pelIeHUH (U3NYECKUX 3ajad
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYToro.

HPEIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenuss B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHHIA:

¢ CMIOJIb30BaTh  IOHATHA: (PU3WYECKHE U  XUMHYECKUE  SIBJICHUS,
HaOII0ICHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSHMSI BelecTBa (TBEPIOE,
KUAKOE, Tra3000pa3HOE), MEXAaHUYECKOE JBW)XEHHE (pPaBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJUHEHHOE), TPACKTOPHUS, PABHOJEHCTBYIOIIAS
cuna, gedopmarus  (ympyras, —IUIaCTHYECKas),  HEBECOMOCTb,
COOONIAOIINECS COCYBL;

e paznuyaTh sBieHUsA (Muddy3us, TEI0BOE IBUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEPHOE JIBIJKEHHME, HEPAaBHOMEpPHOE JBW)XEHHE, HHEpLHUs,
B3aMMOJCHUCTBUE TEJI, PABHOBECUE TBEPHBIX TEJ C 3aKPETUIEHHON OCHIO
BpalleHus, Mepegadya JaBleHUs TBEPAbIMU TEJIaMH, >KUIKOCTIMH U
razamM, armoc(epHoe JaBieHUE, IUIaBaHUE TeJ, NPEBPALLCHUS
MEXaHUYECKOIN SHEPIruM) MO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e pacCro3HaBaTh MPOSIBJICHUE M3YUYECHHbIX (U3NYECKUX SIBICHUI B
OKpY’KalollleM MHUpE, B TOM 4HcCie (U3UUECKUE SIBJICHUS B MPUPOJIE:
MPUMEPBI JBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
MpUpPOJE, NEHUCTBUE CHIIbI TPEHUS B NPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KMBOW OpraHu3M, IUIaBaHUE pbIO, pblyaru
B TEJE€ YEeJIOBEKa, MPU 3TOM IMEPEBOAMTH IMPAKTHUECKYIO 3a1ady B
y4eOHY0, BBIJIETSATh CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKHK) (PU3UUECKUX
SBJICHU;

e ONMCHIBATh U3yUYECHHbBIE CBOMCTBA TN U (PU3UUECKUE SBJICHUS, UCIIOJIb3YSI
dbu3uyeckre BeIWYUHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BpeMs,
nyTh, CKOPOCTb, CPEAHSSI CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSXKECTH,
BEC Tela, Cuja TPEHWs, JaBieHHe (TBEPIOTO Tena, KUAKOCTH, rasa),
BBITAIKMBAIOIIASI CHJIA, MEXaHU4ecKasi paboTa, MOILIHOCTb, IJIEHO CHUJIBI,
MOMEHT CHJIbl, KO3(P(PUIMEHT TMOJE3HOTO JEUCTBUS MEXaHU3MOB,
KMUHETHYECKasi U MOTEHUHUAaIbHAsl SHEPIusl), NPy OMKUCAHUU MPABUIBHO
TPaKkTOBaTh (PU3MYECKUH CMBICI HCIHOJIb3YEMbIX BEJIMYMH, UX
0003HaYEHUs U €IUHULBI (PU3UUYECKUX BEIMYUH, HAXOIUTh (HOPMYJIbI,
CBA3BIBAIOIME  JIAHHYIO  (PU3MYECKYyI0 BEIMYMHY C  JIPYTUMHU
BEJIMYMHAMH,  CTPOUTh  Ipa@UKA  U3YYEHHBIX  3aBHUCHUMOCTEU
(pu3nYeCKUX BETUYNH;



e XapaKTepU30BaTh CBOMCTBA Tei, (U3UYECKUE SIBICHUS U TPOIIECCHI,
WCTIONB3Ysl MpaBUia CIOXEHUS CHI (BIOJb OJIHOW TMPSMOM), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumezna, IpaBUIO PaBHOBECHs pblyara
(Oboka), «30JI0TOE TPaBWIO» MEXaHWUKH, 3aKOH COXPaHEHUs
MEXaHMYECKOM PHEPTUU, IPU STOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

¢ O0BSICHATH (PU3MUECKHE SABJICHUS, TPOIIECCH M CBOWCTBA TEJN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHUPOBAHHOI'O XapakTepa:
BBISIBJIATh TPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—
2 JOrMYecKWX IIaroB C OHopoil Ha 1—2 Wu3y4YEeHHBIX CBOWCTBA
bu3HYecKuX SBICHUH, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

epemIaTh pacu€THBIE 3a7auu B |1—2 JAEHUCTBUA, HCHOJNB3YS 3aKOHBI U
dbopmMyIIbl, CBs3BIBAOIMNE (U3MUECKHUE BEJTUYMHBI: HA OCHOBE aHAJIM3a
YCIOBHSI 3aJa4d  3alUChIBaTh KPAaTKOE YCIOBHE, IMOJACTABISATH
(u3nueckre BeIWYUHBI B (OPMYJIbl U MPOBOJUTH PACUETHI, HAXOIUTh
CIIPaBOYHBIE JaHHbIE, HEOOXOAMMBIE ISl PELICHUs 3aJad, OLCHUBAThH
PEATUCTUYHOCTD NOJyYEHHON (PU3NYECKON BEIMYNHBI;

e pacro3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PpELIUTh IPU T[OMOIIH
(U3HMUECKMX METOJOB, B OIKCAHUM HCCIECJOBAaHUS  BBIICIATH
MIPOBEPSIEMOE MPETOT0KEHNE (rumoresy), pa3nu4aTh 51
MHTEPIPETUPOBATH MOJYUYECHHBIN pe3yJbTaT, HAXOJAUTh OMIMOKHU B XOJI€
OMbITA, JIeJIaTh BBIBOJBI IO €0 pe3yJIbTaTaM;

¢ IPOBOANTH OMBITHI 1O HAOMIOACHUIO (UIUYECKUX SBICHUN WIH
bu3UYeCKUX  CBOMCTB  Te: dbopMylIUpoBaTh  MPOBEPSIEMBIE
MPEANOJOXKEHNU, COOMpaTh  YCTAHOBKY M3  NPEIJIOKEHHOIO
000pyI0BaHus, 3alUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOIBI;

* BBIMOJHATh MPSAMbBIE HW3MEPEHUs] PACCTOSIHUS, BPEMEHH, MacChl Tela,
00bEMa, CHJIbI M TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJOIOBBIX U
uM(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

¢ IPOBOJIUTHh UCCIEAOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIIMUYMHBI
OT APYToM C UCHOJIb30BAHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTU MYTHU
PAaBHOMEPHO ABWXKYILIErocs Tela OT BPEMEHU JABWKEHUS TeJa, CHJIbI
TPEHUS CKOJILKEHHS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEM
TE€JI U HE3aBUCUMOCTH CHUJIbI TPEHHS OT IUIOIIAJIA CONPUKOCHOBEHHUS
T€J, CUIbl YIPYTOCTH OT YUIMHEHHS IPYKUHBI, BHITAIKUBAOILIECH CHUJIIBI
OT 00BEMA MOTPYKEHHOM YACTH Tejla M OT IUIOTHOCTH KUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJjla, OT TIJayOWHBI, Ha KOTOPYIO
IIOIPY’KEHO TEJO0, YCIOBUH IUIABAHUSA TEJI, YCIIOBUM PABHOBECUS pblyara
U OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUHU Y4YEOHOTO HCCIEIOBAHUS,
coOupaTh  YCTAHOBKY U  BBINOJHATH  HM3MEpPEHUs,  Cleays
OPEAJIOKEHHOMY  IJ1aHy, (UKCHPOBAaTh pe3yJbTaThl MOJyYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE MPEIIONKEHHBIX TaOIUI] U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJIbTaTaM UCCIIEA0OBAHMS;

¢ IPOBOANTH KOCBEHHBbIE HM3MEpEHUs! (PM3MUECKUX BEJIUYUH (IIOTHOCTD
BEILIECTBA KUIKOCTU M TBEPAOrO TeNa, CUJIA TPEHHUS CKOJIbXKEHUS,
JaBJICHUE BO3JyXa, BBITAIKUBAIOIIAS CUJA, JCUCTBYIOIIAs Ha
NOTPYKEHHOE B JKUJAKOCTb TEJNO, KOA(DPHUIMEHT MOJIE3HOr0 ACHCTBUSA
OPOCTBIX MEXAHU3MOB), CieAys MNPEIJIOKEHHON HWHCTPYKUUU: TpHU
BBINIOJIHEHUH U3MEPEHUI coOOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCJIISATh 3HAYEHNE NCKOMOU BEJINYUHBI;



ecOOMOIaTh TpaBWJIa TEXHUKM O€30macHOCTH TMpu  pabore ¢
71a00paTOPHBIM 000PYIOBAaHUEM;

e YKa3bIBaTh MPUHLUIIBI JACUCTBUS MPUOOPOB U TEXHHUYECKUX YCTPOUCTB:
BECBI, TCPMOMETP, JUHAMOMETp, COOOIMIAIOIHKECs] COCYbI, OapoMerp,
pbI¥ar, MOABMKHBIN M HEIIOABIKHBIN OJIOK, HAKJIIOHHAS! IIOCKOCTH;

e XapaKTEepU30BaTh MPUHLHUIBI JACHCTBUS HW3YUYEHHBIX npn6opOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONHUCAHUS (B TOM YHCIE:
MOJAIINITHAKY, YCTPOMCTBO BOAOINPOBOJA, TUAPABIMYECKHI mIpecc,
MaHOMETp, BBICOTOMEp, NOPLIHEBOM HACOC, apPEOMETP), HCHOJB3YS
3HaHHA O CBOMCTBaX (DU3MUYECKUX SIBICHUA U HEOOXOJUMBIE
¢uznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

e IPUBOAUTHh  TpUMEPHl  (HaxoAuTh HWHGPOPMALMIO O  MPUMEPaX)
MPAKTUYECKOTO HCIONb30BaHUs (DU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HU U1l 0OecrieueHnsl 0€30acCHOCTH MPU 00pallleHny ¢ MpudopaMu
Y TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHHS 310POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJCHUS B OKPYIKAIOIIEH Cpee;

¢ OCYLIECTBJISITH OTOOpP HMCTOYHUKOB HHpopmanuu B HWHTepHeTe B
COOTBETCTBMM C 33JaHHBIM [IOHMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUW M TYTEM CPaBHEHUS pa3JIMYHBIX HCTOYHUKOB
BBIJICIATh MH(POPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON WU
MOET ObITh HETOCTOBEPHO;

* ICTIOJIb30BaTh MIPH BBINIOJIHEHUH YYEOHBIX 33/JaHUI HAy4YHO-MIOMYJIIPHYIO
JUTEPATYpPy (PU3NYECKOTO COAEpIKAHUS, CIPaBOYHBIE MaTepHaIbl,
pecypcbl cetn MHTepHeT, BiaAeTh MNPUEMAMU KOHCIEKTHUPOBAHHUS
TeKcTa, peoOpazoBaHus UHGOPMAIIMU U3 OJTHOM 3HAKOBOW CHCTEMBI B
APYTYIO,

e CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpManuu (U3HUECKOrOo COAEpKaHUA, B
TOM YHCII€ MyOJMYHO JenaThb KpaTKUe COOOIIEHHS O pe3ysbTaTax
MIPOCKTOB WJIM Y4YEOHBIX HCCIEOBAaHUM, TMpPU DSTOM TI'PAMOTHO
HCIIOJIb30BaTh M3YyYECHHBIM TMOHATHIHBIA amnmapar Kypca (QU3UKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

eMIPU BBINOJTHEHUH YUYEOHBIX IMPOEKTOB U HMCCIENOBAHUNA paclpeAeisiaTh
00s3aHHOCTH B TPYyII€ B COOTBETCTBUU C MOCTAaBJIECHHBIMH 3a/1a4aMu,
CIeIUTh 3a BBINOJHEHUWEM IUJIaHA JCHCTBUM, aJEKBAaTHO OLIEHUBATH
COOCTBEHHBIA BKJaJ B JIEITEIIBHOCTh TpPYIIbI, BBICTPAaUBAThH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAs MHEHHE OKPYKAIOIIHUX.

K xonimy oOydenuss B 8 kJjacce npeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCS YMEHUM:

* ICTIOJIb30BaTh MOHSTHS: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBXKEHHE
aTOMOB M MOJIEKYJ,  arperaTtHble  COCTOSIHUSI ~ BEIIECTBa,
KPUCTANINYECKHE U aMOp(HBIE TeJa, HACHIIIEHHBIM U HEHACBIILIEHHBIN
nap, BIAQXHOCTb BO3/yXa, TEMIEpaTypa, BHYTPEHHSA HHEpPrus,
TEIUIOBOM  JBUIaTelb, DJJEMEHTAPHBIM  DJIEKTPUYECKUU  3apsn,
ANEKTPUUECKOE TI0JIe, MPOBOJHUKH U JUANEKTPUKH, MOCTOSIHHBIN
ANEKTPUUECKUI TOK, MATHUTHOE TIO0JIE;

e pa3uyaTh SIBJICHUS (TEIJIOBOE pacCUIMpEHHe U CKaTue, Terionepenaya,
TEIJIOBOE€  PaBHOBECHE, CMauMBaHUE, KaNWUIAPHbIE  SBJICHMS,
UCIapeHue, KOHJICH Al IUTaBJICHHE, KpHUCTaJUIA3aus
(oTBepaeBaHUE), KUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTb,
KOHBEKLIUA, U3TYYEHHE), dJIEKTPU3ALMS TN, B3aUMOAECUCTBHUE 3apsi0B,



JNEHCTBUS ANEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aMMO/ICIICTBIE MarHUTOB, IEHCTBUE MAarHUTHOTO TIOJISI HA POBOTHUK
C TOKOM, OJEKTPOMarHWTHas MHIYKIUS) TIO OINUCAHUIO HUX
XapaKTEepHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUINX
TaHHOE (PU3UYECKOE SBIICHUC;

epacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MYECKUX SBICHUN B
OKpY’KarolleM MHpE, B TOM 4YHcie (PU3MUECKHE SIBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHHUE W KANWULIPHBIC SIBICHUS B MPHUPOJE,
KpUCTaUlbl B TIpupoje, uziaydeHue CoJiHIa, 3amep3aHue BOJOEMOB,
MOpCKHE Opu3bl, o0Opa3oBaHHWE pOCHI, TyMmaHa, UWHEs, CHeEra,
ANEKTPUYECKUE SIBJICHUS B aTrMocdepe, DSIEKTPUUYECTBO KUBBIX
OpraHM3MOB, MarHUTHOE TIOJie 3eMJH, Jpeid MOoIrCcCoB, pPOIb
MarHuTHOrO TMOJIA JJISl )KU3HU Ha 3emile, MOJSPHOE CHSHHUE, IIPH 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3agadyy B  y4eOHyl,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHUM;

* OMTUCHIBATh U3yUEHHBIC CBOMCTBA TeJ U (DM3HUECKUE SIBICHUS, UCIIONIb3YS
(u3uueckne  BeNMYMHBI  (TEMIEparypa, BHYTPCHHSsS — SHEprus,
KOJIMYECTBO TEIUIOTHI, yJAENbHAs TEIJIOEMKOCTh BELIECTBA, yJEJbHas
TEIJIOTa TUIaBJICHUS, YAENbHAs TEIJIoTa MapooOpa3oBaHMs, yAeNIbHAS
TEIJIOTa CrOpaHus TOIUIMBA, KOA(P(OUIMEHT TOJIE3HOTO JEHCTBHUS
TEIJIOBOM  MalIMHBI,  OTHOCUTEJNbHAas  BJIAXKHOCTh  BO3/yXa,
ANEKTPUYECKUN 3apsAll, CUjla TOKa, »JJIEKTPUUYECKOE HaIpsHKEHHE,
CONPOTUBJICHUE NPOBOJHUKA, YACIBHOE COMNPOTUBIECHUE BEIIECTBA,
paboTa U MOIIHOCTb 3JIEKTPUYECKOIO TOKA), MPU ONMHUCAHUH IIPABUIBHO
TPAKTOBATh (PU3NYECKUI CMBICIT UCIIOJIB3YEMbIX BEIMYHUH, 0003HAUYCHHUS
Y eIMHUIBI (PU3NYECKUX BEIMUWH, HAXOIUTH (DOPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (DU3MUECKYI0 BEJIMYMHY C JPYTMMH BEIMYWHAMH, CTPOUTH
rpaduKu U3y4EHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUHH;

e XapaKTEepU30BaTh CBOWCTBA Te€J, (PU3UYECKHE SABJICHHUS WU MPOILIECCHI,
MCIIOJIb3Y$sl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH
CTPOEHHSA  BEIECTBA, NPHUHLIMI  CyNEepHo3uiuu  mojeil  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma st
yJacTka 1enu, 3akoH [[xoyns—JIeHia, 3akoH cOXpaHEeHUs! SHEPTUU, TIPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa W 3alUCHIBaTh €ro
MaTeMaTUYECKOE BBIPAKEHHUE;

¢ 00BACHATH (PU3MYECKUE MPOLECCHl W CBOICTBA TeJl, B TOM YHCIE U B
KOHTEKCTE  CHUTyalud  NPaKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUUHHOCTIEICTBEHHBIE CBSI3H, CTPOUTH 00bICHEHHE U3 1-2
JIOTUYECKHX I1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOHCTBA (UBNIECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

epelaTh pacu€THbIE 3aJaud B 2—3 JEWUCTBUS, MCHOJB3YsS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (hU3UUYECKUE BEIMUMHBI: HA OCHOBE aHaIU3a
YCIIOBHUSI 33J]a4Ml 3alHMChIBATh KPATKOE YCIOBHE, BBISIBISATH HEJOCTATOK
J@HHBIX JUIs DEIICHUs 3a/a4d, BHIOMPATh 3aKOHBI M (OPMYIIbI,
HEOOXOANMBIC JJisi €€ pelIeHHs], MPOBOAUTHh PAcUYEThl M CpPaBHUBATH
NOJIy4eHHOE 3HaueHHe (PU3NYECKOW BEJIIMYMHBI C HM3BECTHBIMU
JTaHHBIMH,

e pacmo3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MpPH TOMOIIH
(U3HUECKMX METOJI0B, UCIOJIb3Ys ONMKMCAHHE MCCIEIOBAHUS, BBIICIAThH
IpOBEpPSAEMOE MPEAINOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOPSAKA
IIPOBEJICHUS UCCIIEOBaHUS, 1€N1aTh BHIBObL;



¢ IPOBOJUTH OMNBITHl MO HAOMIOAEHUI0 (U3MYECKUX SIBICHUNH WU
¢u3znyeckux CBOMCTB Ted (KamWUIApHBIC SIBICHHS, 3aBHCHUMOCTH
JaBJICHUS BO3/yXa OT €ro oobéMa, TeMIepaTyphl, CKOPOCTH IMpoliecca
OCTBIBAHMSI M HArpeBaHUs NpPU HU3IYyYEHWH OT LBETa H3IyYarollen
(moryomiaroiei) MOBEPXHOCTH, CKOPOCTh MCHApPEHUsS BOJBI OT
TEMIIEPaTypbl KUAKOCTH U IUIONIAJH €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
T€I W B3aUMOJICVCTBHE DIICKTPUUYECKUX 3aPSOB, B3aUMOJCHUCTBUE
MTOCTOSIHHBIX MAarHUTOB, BU3yaJIN3al[isl MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, ACHCTBUS MArHUTHOTO TMOJS HA IPOBOJAHHK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENSI TOCTOSHHOIO
TOKa): (HOpPMYITUPOBATh MPOBEPSEMBIC MPEANOJIIOKECHUSI, COOUPATH
YCTaHOBKY W3 MPEIJI0KEHHOTO 000PYIOBAHMSI, OMUCHIBATH XOJ OIbITA
1 (GOpMyJIUPOBATH BHIBOJIBI;

e BBIMOJHATH  NpPSIMbIE  HM3MEPEHUS]  TEMIEPaTypbl, OTHOCHUTEIbHOMN
BJIQKHOCTH BO3/lyXa, CWJbl TOKa, HAIpPSKEHUS C HCIOIb30BaHUEM
aHAJIOrOBBIX MPHUOOPOB U JATYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3yJbTaThl  M3MEPEHHM ¢  y4€ToM  3aJaHHOM  abCOJIIOTHOM
MOTPEUTHOCTH;

 [IPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTU OJTHOM (PU3MUECKON BEIMYMUHBI
OT JPYrol € HCIOJIb30BAHHEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJH IONEPEUHOIO
CEUYEHHUS] U YJIEBHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJHUKA, CHUJIbI
TOKa, MIYILIEr0 4Yepe3 IMPOBOJHHUK, OT HANpPSDHKEHUS Ha IPOBOJHUKE,
HCCJIEIOBAHUE TMOCJIEAOBATEIbHOIO W MapajuIeIbHOrO COEIMHEHUN
MIPOBOJIHUKOB): IJIAHUPOBATh HCCJEIOBAHHE, COOMPATH YCTAHOBKY U
BBINIOJIHATh U3MEPEHUS, CIIElysl IPEIJI0KEHHOMY IUIaHy, (PMKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJ€ TaOIWIl U TpauUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM MCCIIEIOBAHUS;

¢ IPOBOANTH KOCBEHHbIE HM3MEpeHUsi (PU3NYECKUX BeIUYMH (yAeNIbHas
TEMJIOEMKOCTh BEIIECTBA, CONPOTHUBICHHE MPOBOJHMKA, padoTa H
MOIIHOCTb AJIEKTPUUECKOTO TOKA): TJIAaHUPOBATh MU3MEPEHHUsI, COOMPAThH
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJIEAYs MNPEII0KEHHON MHCTPYKIIHH,
Y BBIYMCIIATH 3HAUEHHUE BEJINYUHBI,

ecOONIOAATh, MpaBHUJia TEXHUKU OE30MacCHOCTHM TMpU  padoTe C
71a00paTOPHBIM 000PYJOBaAHUEM;

e XapaKTEepU30BaTh MPUHLMUIBI JACUCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONucaHus (B TOM YHCIIE:
CUCTEMAa OTOIIEHUS IOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIbTMETP, CUETUMK FIEKTPUUECKON DHEPrUH, IJIEKTPOOCBETUTEIbHbBIC
npuoOopkI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsl),
ANEKTPUUECKUE MPEIOXPAHUTENH, IIEKTPOMATHUT, DJIEKTPOABUTATEIb
NOCTOSIHHOTO TOKa), MCMOJb3ys 3HAHMS O CBOMCTBAaX (PU3MUYECKHX
SABJICHUN U HEOOXOAUMbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

e pacClio3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOMCTBA W U3MEpPUTEIbHBIC
nopuOoOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl DJIEKTPUUECKHUX
nened ¢ MOCIeNOBaTENbHBIM M MapajlieJbHBIM — COEIUHEHUEM
AJIEMEHTOB,  pa3jiMyasi  YCJIOBHble  O0OO3HAYEHUS  DJIEMEHTOB
AJIEKTPUYECKUX LEIIEH;



e IPUBOAUTH  TpUMEPHl  (HaXoAuTh HWHGPOPMALMIO O  MPUMEPax)
MPAKTUYECKOTO HMCIONb30BaHUs (DU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KHU3HU JJIs1 0OecriedeHus: 6€30MacHOCTH MpH o0palleHnuu ¢ mpudopaMu
Y TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHHSI 310POBbsS U COOIIOAEHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOIIEH Cpee;

¢ OCYIIECTBJIATh TMOUCK HHPOpPMAIMH (PU3UIECKOTO COACPKAHUS B
WNHTepHeTe, Ha OCHOBE MMEIOUIMXCS 3HAHUM M MYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX HCTOYHHKOB BBIAEHATh HH(POpPMALMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

* ICTIOJIb30BaTh IIPH BBINIOJIHEHUH YYEOHBIX 33JaHUI HAy4YHO-MIOMYJIAPHYIO
JUTEepaTypy (PU3MUECKOro CoJep)KaHus, CIPABOYHbIE MAaTEpHAIbI,
pecypcbl cetn HMHTepHeT, BiaaeTh NPUEMAMU KOHCIEKTHPOBAHHUS
TeKcTa, mpeoOpa3zoBaHus MHPOPMAIIMK U3 OJHON 3HAKOBOUW CHUCTEMBI B
APYTYIO;

¢ CO3/1aBaTh COOCTBEHHbIE NUCBMEHHBIE M KpaTKUE YCTHbIE COOOUIEHUS,
0000mass UHPOPMAIUI0O W3 HECKOJBKUX HCTOYHUKOB (PHU3UUYECKOTO
colepKaHusl, B TOM 4HCIe NYyOJUYHO NPEACTABIATH PE3yIbTaThl
MIPOEKTHOM WM  UCCIENOBATENbCKOW JEATEIBHOCTH, MpPU 3TOM
IrPaMOTHO HCIIOJIb30BATh HW3YyYECHHBIM ITOHATHWHBIA ammapar Kypca
(pU3HKHU, COMPOBOXK/IATh BHICTYIVICHUE MTPE3CHTALINEH;

e[IPU BBINOJHEHUU YYEOHBIX HPOEKTOB U HCCIEAOBAHUN (DUIUUECKUX
MIPOLIECCOB pacHpenessaTh O00sI3aHHOCTH B T'PYyNIE B COOTBETCTBHH C
MTOCTAaBJICHHBIMH 33J]a4aMH, CIEIUTh 3a BBHIIOJIHEHUEM IJIaHa JEHCTBUN
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKIIAJl B
NEeATEIbHOCTD IpYIIIbL, BBICTPAUBaTh KOMMYHUKAaTUBHOE
B3aUMOJICUCTBHE, MPOSBIISSA TOTOBHOCTh pa3peliaTb KOH(IUKTHIL.

K xoniy oOydenuss B 9 kJjacce NpeaMETHbIC pe3yJbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

¢ CTIOJIb30BaTh TMOHATHS: CHCTeMa OTcuéra, MarepuajgbHas TOYKa,
TpaeKTopHsl, OTHOCUTEIBHOCTD MEXaHUYECKOro JBUYKEHUS,
nedopmanus (ynpyras, miacTuueckas), TpeHHUe, IIEHTPOCTPEMUTETBLHOE
YCKOpPEHHE, HEBECOMOCTh M MEPErpy3Kd, LUEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, pPaBHOBECHE,
MEXaHUYeCKHe KOJeOaHHsl W BOJIHBI, 3BYK, HH(PaA3BYK U YJIbTPA3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTb, CHEKTPhl  HCIYCKaHUS U
MoTJIoNIeHusl, anbda, OeTa- U ramMma-u3ay4deHUs, U30TOIbI, sAepHas
SHEPreTHKa;

e pa3nuyaTh SIBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPAMOIMHEHHOE
JIBUYKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, CBOOOIHOE
najeHue  Tel, paBHOMEPHOE  JABWKEHHUE 1O  OKPYXHOCTH,
B3aMMOJICCTBHE  TEJ, PEAKTUBHOE [BIKEHUE, KoJieOaTelIbHOE
NBIDKCHUE (3aTyXawllue W BBIHYXKJCHHBIC KOJeOaHUs), PE30HaHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXeHUE  3ByKa,  MPSMOJMHEHHOE
pacnpocTpaHeHUe, OTpaXEHUE U NPEJOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokeHHue Oeoro cBeTa B CHEKTP U
CJIOKE€HUE CHEKTPaJbHBIX LIBETOB, AMCIEPCHUS] CBETA, E€CTECTBEHHAas
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyYEHMUS)
0 ONHMCAHUI0O HMX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SBIICHUE;



e pacro3HaBaTh MPOSIBJICHUE M3YYECHHBIX (U3NYECKUX SIBICHUI B
OKpy>XaromeM Mupe (B TOM uucie (U3NYECKUE SBJICHHS B MPHUPOJIE:
NPWIMBBL W OTJIUBBI, JBWKEHUE TIuIaHeT COJIHEYHOHM CHUCTEMBI,
PEAaKTHUBHOE JBWKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHaMH, 3XO,
LIBETA TE€J, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOTMYECKOE NEHCTBUE
BUJUMOTO, YJIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO  HM3IyUYCHHI,
€CTECTBEHHbI  pagUMOaKTHBHBIK  (OH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEWCTBUE
PaAMOAKTUBHBIX M3JIYyYEHHU Ha OpPraHuM3M 4YeEJIOBEKa), IpPH 3ITOM
MEPEBOIUTh  MPAKTUYECKYI0  3agadyy B  y4eOHyl,  BBIIEIATH
CYIIIECTBCHHBIC CBOMCTBA (TIPU3HAKH) (PHU3NICCKUX SBICHUMN;

e OMTUCHIBATh U3yUEHHBIC CBOWCTBA TE U (DU3HUECKUE SIBICHUS, UCIIONb3YS
(u3nueckre BEIWYUHBI (CpPEeIHSASI U MTHOBEHHAs CKOpPOCThb Tejia IMpHU
HEpPaBHOMEPHOM JBUKEHUH, YCKOPEHUE, TIEPEMEILECHUE, TyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHHUA, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJIEHUsA, BEC TeNa, HMILYJIbC TE€JIa, HMIIYJbC CHUJIbI,
MexaHudeckas padoTa W MOIIHOCTb, MOTEHIMANbHAs SHEPIHs Tena,
MOHATOrO HAJl TOBEPXHOCTHIO 3€MJIH, TOTEHI[MAIbHAS SHEPTHUs CKATOU
MIPY’KWHBI, KUHETUYECKas HSHEPrus, MOJIHAsg MEXaHWYecKas SHEeprus,
MEepUOJlT M YacToTa KOJIEOAHWMU, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W
BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIICHHS CPEJibl), MpU
ONMKMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJb3YEMBIX
BEJIMYMH, 0003HAYEHUSA U €AMHUIIBI (PU3NYECKHX BEJIMYMH, HAXOJUThb
(opMyJIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIIMUUHY C JPYTUMHU
BEJIMYMHAMHU,  CTPOUTh  TIpapUKH  U3YUYEHHBIX  3aBHCHUMOCTEU
(bU3UYECKUX BEJIMYUH,

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SABJICHHUS WU MPOLECCHI,
MCIIOJIb3Ys 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
NPUHIUI CYNEPHO3ULUU CUJI, IPUHIUI OTHOCHUTENbHOCTH [ anuies,
3aKoHbl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHHS U
MIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAHEHHs 3apsS0BOTO M MacCOBOIO
yycen TMpU AEPHBIX peakuusx, HOpU 3TOM J1aBaTh CIIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4yecKoe
BBIPA)XKCHHUE;

¢ 00BACHATH (PU3MUECKUE MPOLECCHl W CBOICTBA TeJl, B TOM YHCIIE U B
KOHTEKCTE  CHUTyalud  NPaKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh TPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHUE U3 2—
3 JOrMyeckux WMAroB € ONOPOM Ha 2-3 W3yYEHHBIX CBOMCTBA
(du3nUecKuX SIBICHUM, PU3NUECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEN;

epelllaTh pacy€THhIC 3aJaud (omUparouIMecss Ha cucTeMy u3 2-3
ypaBHEHUI), WCHONAb3Ysd 3aKOHbI U  (OPMYJbl, CBS3BIBAIOIINE
(¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHald3a YCJIOBHS 3a/layu
3aMUChIBaTh KPAaTKOE YCJIOBHE, BBISIBISATH HEJOCTAIONIME WM
U30bITOYHBIE JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL pElIeHMs, MPOBOJUTH PACUETHI M OLIEHUBATh PEATUCTUYHOCTH
MOJIy4YeHHOT0 3HAaYeHUs (PU3HUECKOU BEJIMYUHBI,

e pacro3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PpELIUTh MPU T[OMOIIH
(u3HUECKMX METOJ0B, UCIOJIb3Ys OMKMCAHHE MCCIEIOBAHUS, BBIICIAThH
IpOBEpPSAEMOE MPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh MOPSAKA



MIPOBE/ICHHSI HCCIIEIOBAaHUSA, JEJNaTh BBIBOJbI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOICHUH U OIIBITOB,;

¢ IPOBOJUTH OMNBITHI MO HAOMIOAEHUIO (U3MYECKUX SIBICHUNH WIH
(¢u3nyecKux CBOWCTB TeJ (M3yuyeHue BTOporo 3akoHa HeioToHa, 3akoHa
COXpaHEHUsl SHEPI'HH, 3aBUCUMOCTh MEPHOJA KOJEOAHUI MPYKUHHOTO
MasATHHKA OT MAacChl rpy3a U KECTKOCTU NPYKUHBI U HE3ABUCUMOCTb OT
aMIUTATYAbl MajblX KOJEO0aHUW, NPSAMOJUHENHOE paclpOoCTpaHECHUE
CBETa, pa3JoKeHHE Oenoro cBeTa B CIEKTP, H3YYEHUE CBOMCTB
M300pakeHHsI B IUNTOCKOM 3€pKajie U CBOMCTB M300paKeHUs MpeAMETa B
coOuparolel TuH3e, HaOJI0/ICHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITyYEHUS): CAMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000pYyIOBaHMsI, OMHCHIBATH XOJ OIBITAa U €r0 PEe3yJbTaThl,
(GbopMyIpPOBATH BHIBOIBI;

 IPOBOAUTH NMPU HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpEaAeIIss
CpellHEee 3HAYEHUE HU3MEpSAEMON BeIMYHMHBI ((POKYCHOE pacCTOSHUE
coOuparoliel JIMH3bI), OOOCHOBBIBaTh BBIOOpP crocoda H3MEpEeHus
(M3MEpUTENBHHOTO TTPUOOpPA);

¢ IPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
HCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTh IyTH OT BPEMEHU
[P PAaBHOYCKOPEHHOM JBMXEHUM 0€3 HAauaJbHON CKOPOCTH, MEPUOa
KOJIeOaHUIl MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIJjla OTPaXEHUsl CBETa OT yIJla MaJCHUs U yIJia IPEeJIOMJICHUs OT yria
MaJieHus1): IJIAHUPOBATH MCCIIEIOBAHUE, CAaMOCTOSITEIbBHO COOHMpaTh
YCTAaHOBKY, (DUKCHUpOBaTh pPE3yNbTaThl IOIYYEHHON 3aBUCUMOCTH
(GU3UYECKUX BEJIMYMH B BUJI€ TAOIUIl U rpadUKOB, AeiaTh BBIBOIBI MO
pe3yiabTaTam UCCIEI0BaHUS;

¢ IPOBOANTH KOCBEHHBIE HU3MEpPEHUS (PUINUECKUX BEJIUYUH (CpenHss
CKOPOCTh M YCKOPCHHE Tela IpH pPaBHOYCKOPECHHOM JBI)KCHHH,
YCKOpPEHHE CBOOOAHOTO MaJIeHUs, KECTKOCTh MPYXKUHBI, KOIDPUIIMEHT
TPEHUSl CKOJIbKEHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YAaCTOTa U
MepuoJl KoJieOaHU MaTeMaTUYeCKOro M MPYKUHHOTO MAasTHUKOB,
ONTHYECKas Cujla COOMpArOIIe JIMH3bL, pPaJUOAKTUBHBIA (OH):
IJIAaHUPOBATH U3MEPEHHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIMIOJIHATh ~ M3MEPEHUs, CleAys  NPEIJIOKEHHOM  MHCTPYKIIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYUMHBI M aHAJIU3UPOBATh MOJIyYECHHbIE
pe3yNbTATHI ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

ecOONIOAATh, MpaBHUjia TEXHUKU OE€30MacCHOCTHM TMpU  padore C
71a00paTOPHBIM 000PYOBAHUEM;

e pa3IMyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (U3UUYECKUX MOJIENei:
MaTepHhalibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOYEUHBIH HUCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, MJIAHEeTapHas MOJeNIb aToMa, HYKJIOHHas
MOJI€JIb AaTOMHOTO SI/Ipa;

e XapaKTEepU30BaTh MPUHLMUIBI JACHCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONucaHus (B TOM YHCIIE:
CHUIOMETp, JATYUKHU IOJOKEHHUS, PACCTOSIHUS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEpPUCKOIN, (oToanmnapar, ONTUYECKHE CBETOBO/IbI,
CHEKTPOCKOMN, AO03UMETp, Kamepa BuibcoHa), MCHOJb3ys 3HAHUA O
CBOMCTBaX (DU3UYECKUX SBJICHUM U HEOO0Xoaumble (HU3UYECKUE
3aKOHOMEPHOCTH;

* ICTIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB



IIPU PELICHUH y4eOHO-MPAKTUYECKUX 3a]a4, ONTHYECKUE CXEMBI IS
MOCTPOCHHUS N300paXKEHUH B IJIOCKOM 3epKajie U cOOMparomiei TuH3e;

e IPUBOAUTHh  TpUMEPHl  (HaXxoAuTh UWHGPOPMALMIO O  MPUMEPaX)
MPAKTUYECKOTO HMCIONb30BaHUs (DU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KHU3HU JJIs1 oOecriedeHus1 6€30MacHOCTH MpH o0pallieHuu ¢ mpudopaMu
Y TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHHSI 310POBbSl U COOIIOAEHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYIKAIOIIEH Cpee;

¢ OCYIIECTBJIATh TOUCK HHPOpPMAIMK (PU3UYECKOTO COJACpKAHUS B
WNuTtepHere, camMoCTOSTENbHO (OpPMYIHpYysl TOMCKOBBIM  3ampoc,
HaxoJIUTh  TYTH  ONpENENeHUs  JOCTOBEPHOCTH  IOJYyYEHHOMU
uH(pOpMAallMd Ha OCHOBE HMMEIONIMXCSA 3HAHUM M JIOMOJHUTEIbHBIX
MCTOYHHKOB;

* ICTIOJIb30BaTh MIPH BBINIOJIHEHUH YYEOHBIX 3aaHUI HAy4YHO-MIOMYJIAPHYIO
JUTEPATYpy (PU3NYECKOTO COACpKAHUSA, CIPaBOYHBIE MaTepHaIbI,
pecypcbl cetn MHTepHeT, BiajeTh NPUEMAMU KOHCIEKTHUPOBAHUS
TEKCTa, MpeoOpa3oBaHusl HHPOPMALIUU U3 OJHOM 3HAKOBOM CHUCTEMBI B
APYTYIO,

* CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOUIEHUS HAa OCHOBE
MH(}OpMaAMU U3 HECKOJIBKUX MCTOYHUKOB (PM3UUECKOTO COAECpPKaHUA,
myOJMYHO MPEACTABIIATh pe3yabTaThl IPOEKTHOM WIH
HCCJIEI0BATENBCKONW JEATEIbHOCTH, IPU 3TOM T'PAMOTHO HCIIOIb30BaTh
M3YUYEHHBI TOHATUIHBIA anmapar H3y4aemMoro paszeia (U3NKd U
CONPOBOXK/IaTh BBICTYIUJICHHWE MPE3CHTAIMEN C y4ETOM OCOOCHHOCTEU
ayJIUTOPUH CBEPCTHUKOB.
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