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7 KJIACC
Pazznen 1. ®u3uka u e€ poJib B IO3HAHUH OKPY:KAIOLIEro MUpa.

®usuka — Hayka O mnpupoze. SBieHus npupoxasl. OU3HUECKUE SBICHUA: MEXaHUYECKUE,
TEIUIOBBIC, JJICKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuuHbl. M3mepenue Qusmueckux BenuuuH. Pusznyeckue MpUOOPBHI.
[Torpemnocts usMepeHuid. MexnyHapoaHas cucteMa eIuHULL.

Kaxk ¢usuka u npyrue ecTeCTBEHHbIC HAyKU W3y4aroT MpUpoay. EcTecTBeHHOHAaYIHBIA METO/T
MO3HaHMs: HAOJIIOJICHUE, TTOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBHIKEHHUE TUIIOTE3, SKCIIEPUMEHT MO
MIPOBEPKE THUIOTE3, OOBSCHEHHWE HaOrogaeMoro siBieHus. OnucaHue (GU3HYECKHX SBICHHH C
TTOMOTITBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHndeckue, TEIIOBbIE, YIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. @usmnueckue npuOOpPHl U MpoLeaypa HPSIMBIX H3MEPEHUN aHaJOroBbIM M IUPPOBBIM
npudopoM.

Jlabopamopnuie pabomul u onvimel.

Omnpenenenue LEHbI JEICHUS HIKAIbl K3MEPUTEIHHOTO MpHOopa.

N3mepenue paccToOsHUMN.

N3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa.

Omnpenenenne pa3MepoB MaJIBIX TEI.

W3mMepenue Temneparypbl Ipu HOMOIIH KMJIKOCTHOTO TEPMOMETpA U AATYHKA TEMIIEPaTypHhI.
[IpoBenenue uccaenoBaHus MO MPOBEPKE TUIOTE3I: JATBHOCTH MOJIETA MIAPUKA, MTYIIIEHHOTO
TOPU30HTAIILHO, TeM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MTYCKa.

Sk Wb~

Pasznea 2. IlepBoHayajibHbIE CBEeICeHUA O CTPOCHUM BelllecTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITH, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JBmkenue wyactul, BemiecTBa. CBSA3b CKOPOCTH ABWKEHHUS YacTHI] C TEMIEpPaTypoOu.
bpoynoBckoe nBumxkenwe, auddy3us. B3aumonelicTBUe UYACTUIl BEIIECTBA: MPHUTHKEHUE W
OTTaJIKUBaHUE.

ArperaTHble  COCTOSIHMS ~ BEIIECTBA: CTPOCHHE  Ta30B, JKUJIKOCTEM M TBEPIBIX
(kpucTaIMYecKux) Ted. B3auMocBsI3b MeXIy CBOWCTBAMU BELIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M UX @TOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOJIBI.

Jemoncmpayuu.

1. Halmonenne 6poyHOBCKOTO IBUKEHUSI.
2. Hab6monenue nuddysum.



3. HaOmronenue sBiIeHUM, OOBICHIIOMUXCS TPUTSHKCHHUEM WM OTTAJIKWBAHUEM YaCTHII
BEIISCTBA.

Jlabopamopnuie pabomul u onvimel.

1. OrueHka AuamMeTpa aToMa METOIOM PSIOB (C UCTIOIb30BaHHEeM GoTorpaduii).
2. OmnbIThI IO HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS T'a30B.
3. OnbITH IO OOHAPYKEHHIO IEHCTBHS CHII MOJICKYJISIPHOTO MPHUTSKCHHUS.

Paznea 3. /IBuskeHne u B3auMoJeiicTBHE TeJl.

Mexannueckoe JBUKeHUE. PaBHOMepHOE U HepaBHOMepHOE /iBHKeHue. Ckopocts. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBM)KEHUH. PacuéT myTu U BpeMeHH JBHKEHUS.

SBnenune unepuun. 3akoH HHEpUMU. B3anmoaelcTBre Te KaK MPpUYMHA U3MEHEHUSI CKOPOCTH
JIBIKEHUS Tel. Macca kak Mepa MHEPTHOCTH Tena. IInmoTHocTh BemiecTBa. CBsI3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIleCTBA.

Cuna kak xapakTepucThKa B3aumopeiictsus ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenune
CWJIBI C ITIOMOUIBIO IMHAMOMETpA. SIBlIEHUE TArOTeHUs U cwila TsokecTH. Chia TSKeCTH Ha JPYrux
wianerax. Bec tena. HeecomocTh. Cro)eHHe CWJI, HalpaBlICHHBIX [0 OJHOW MPSIMOM.
PaBHopelicTByromas cuil. Cuia TpeHus. TpeHHue CKONbKEHUs U TpeHue Nokos. TpeHnue B mpupoje u
TEXHUKE.

Jemoncmpayuu.

Ha6HIOII€HI/Ie MCEXaHHUYCCKOI'O ABUXCHUS TEJIA.

N3mepenne ckopoCcTH MPSIMOJIMHEHOTO JBUKECHHUS.
Habmtoienue ssBIeHUS HHEPITUH.

Hab6nronenne naMeHeHUs: CKOPOCTH MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHHE Macc MO B3aUMOJCHCTBUIO TEJI.

CroxeHue cuil, HalpaBJICHHBIX MO OJHOM MPAMOIA.

Sk W=

Jlabopamopnuie padbomul u onvimel.

1. OmpezneneHue CKOPOCTH PABHOMEPHOIO JABMXKEHHs (IIapuKa B JKUAKOCTH, MOJIEIH
AJIEKTPUUYECKOTO aBTOMOOUJISL U TaK Jlajiee).

2. OmpeneneHue CpeAHEW CKOPOCTH CKOJbXKEHHMA Opycka WM IIapUKa [0 HaKIOHHON
IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOrO TENA.
OmnbIThI, JEMOHCTPUPYIOIME 3aBHUCUMOCTb pACTSDKEHUS (JedopManuu) MPYKHUHBl OT
IIPUIIOKEHHOM CHJIBI.

5. OmnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHMsI CKOJBXKEHHS OT Beca Tela H
XapakTepa CONPHUKACAIOUIUXCS IOBEPXHOCTEM.

Pa3znen 4. /laBienue TBEPABIX TeJl, AKUIAKOCTEH M Ta30B.

Hasnenne. CriocoObl yMEHBIIICHHUSI U yBeIW4YeHHs naBieHus. JlaBneHue rasza. 3aBHCHUMOCTh
JIlaBlIeHUs raza oT 00béMa, Temrepatypsl. llepenaya gaBiaeHus TBEPABIMHU TEIAMU, KUAKOCTIMU U



rasami. 3axoH Ilackans. IlneBMaThueckne MamMHBL. 3aBUCHMOCTH JABICHUS KUIKOCTH OT
rryounsl. ['mapocratudeckuii napagokc. CooOmmaromuecs cocybl. ['uapaBindecKue MeXaHU3MBbl.

Atmocdepa 3emnn u atmocdepHoe naBieHHe. [IpUUMHBI CYIIECTBOBaHMS BO3AYIIHON

obomouku 3emmu. OmnbiTr Toppuuermmm. M3mepenne aTmochepHOro maBlICeHUS. 3aBUCUMOCTH
aTMOC(EpPHOTO JTaBJICHUS OT BBICOTHI HaJl YpOBHEM Mopsi. [IprOopsl 1yt u3MepeHust aTMOC(hepHOTO
JTaBJICHUS.

JleiicTBUE KHUIKOCTH M Taza Ha MOTPYKEHHOE B HUX TeJo. BhITankuBaromas (apXumenoBa)

cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Sk W=

~

Jemoncmpayuu.

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBiieHHs )KUIKOCTBIO U Ta30M.

CooOrmaromuecs COCy/Ibl.

IM'mopaBnuueckuii nmpecc.

[posiBiienue neicTBUS aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTD BBITAJKHBAIOIIEH CHIJIBI OT 00bEMA MOTPYXKEHHONW YacTH Tejla U IUIOTHOCTH
JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CUIIbI BECY BHITCCHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeJ: IJIABAHUE WM MOTPYXKEHUE TE B 3aBUCUMOCTU OT COOTHOIICHUS
IJIOTHOCTEM TeNa U JKUJKOCTH.

Jlabopamopnuie padbomul u onvimel.

HccnenoBanue 3aBUCMOCTH Beca Tella B BOJE OT 00bEMaA MOTPYKEHHOM B KHUJIKOCTb YaCTH
Tena.

Omnpenenenye BHITAIKMBAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B HKHUIKOCTb.
IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIECH CHIIBI, JEHCTBYIOIIEN HA TEJIO B KHUAKOCTH, OT
MAaccChl TeJa.

OmnbITEL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT 00BbEMA MOrPYKEHHOM B )KUJKOCTh YACTH T€JIa U OT IJIOTHOCTH KUAKOCTH.
KoHcTpynpoBanue apeomMeTpa WIM KOHCTPYMPOBAaHME JIOAKM W  ONpEIEIICHUuE €€
IrPy30I0AbEMHOCTH.

Pasnen S. Pabora u MOIHOCTDH. JHEprus.
Mexanunueckas pabota. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBI: pbIYar, 6J'IOK, HaKJIOHHAasA ITINIOCKOCTD. HpaBI/IJ'IO PaBHOBCCHA pbIyara.

[TpumeHeHre mpaBuiIa paBHOBECHS pblyara K 0J10Ky. «3omoToe mpaBuio» Mexanuku. KI1J] mpocThix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanudeckas sHeprusi. Kunetnueckass u noteHunanibHas sHeprud. [IpeBpaimienue ogHOTO

BHJIa MEXaHUYECKOW SHEPTUU B IpYroi. 3aKOH COXpPaHEHMsI SHEPTUU B MEXAHHUKE.



Jemoncmpayuu.
1. Tlpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopusie padomot u onvimel.

1. Ormpenenenne pabOThl CUIIbI TPEHUS IPH PABHOMEPHOM JIBH)KEHUH TeJa O TOPU30HTAILHON
MIOBEPXHOCTH.

2. MHccnepgoBanue ycinoBuil paBHOBECHS pbluara.

3. WMsmepenune KIIJ] HaKTOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOW YHEPTUH.
8 KUIACC

Pazgen 6. TeniioBblie SIBJICHUS.

OCHOBHBIE TOJOKEHUS MOJICKYJISIPHO-KHHETUUECKOW TEOpUM CTPOCHHUs BemecTBa. Macca u
pa3Mmepbl aTOMOB U MOJIeKyd. ONbIThl, MOATBEPKAAIOUIME OCHOBHBIE IMOJIOKEHUS MOJEKYISIPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPAOro, KUIKOTO M Ta3000pa3HOro COCTOSIHUN BemiecTBa. Kpucrammueckue u
amop¢ubie Tena. OObICHEHHE CBOWCTB ra30B, JKUIKOCTEH M TBEPIBIX TET HA OCHOBE MOJOKEHUHN
MOJIeKyJISIpHO-KI/IHeTI/I‘-IGCKOf/'I TCOpPHUH. CMaunBaHue H KaluJUISIPHBIC  SIBJICHUS. TenmnoBoe
pacimpeHue U cxaTHe.

Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIUIOBOT'O IBUKEHUS YacTUILl. BHYTpeHHsIs
sHeprus. CrocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUU: TEIUIONepeiaya U coBepieHne padoTsl. Bus
TeIUIonepeiauu: TeIIONPOBOAHOCTh, KOHBEKLIUS, N3TyUCHHE.

KonunuecTtBo TermnoTel. YnenbHas TEIIOEMKOCTh BelllecTBa. TemaooOMeH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TemioBoro OanaHca. [lmaBieHwe W OTBEpAEBaHHME KPHUCTAJUIMYECKUX
BELIECTB. Y ienbHas TerioTa miasienus. [lapooOpazoBanue u konaencauus. Mcnapenue. Kunenue.
VYaenbHas TermioTa mapooOpa3oBaHUs. 3aBHCHUMOCTh TEMIEpaTypbl KUIEHHUS OT aTMOC(HEpHOro
JIaBJICHHUS.

Braxxnocts Bo3myxa.

3Hepr Hs TOILJIMBA. Y,HGHLHaH TCIJIOTA CTOpaHUsI.

[Tpunnmmner padots! TemwnoBsix apuratenein KI1/I teroBoro apurartens. TemiaoBbie IBUTaTENN
Y 3al1UTa OKPY>KAIOIIEH Cpeabl.

3aKOH COXpPAaHCHUS U MPEBPALLICHUSA SHEPIrUr B TCTIJIOBLIX IMPOMIECCaX.
Hemoncmpayuu.
1. HabGmroneHne OpOyHOBCKOTO JBHIYKEHUS.

2. HabGmronenue nuddysum.
3. Halnronenwue siBIeHUN CMauMBaHUS U KalWJUISIPHBIX SIBICHUU.



Hab6nronenue TenioBoro pacumpeHus Tel.

H3meHenune naBiaeHus ra3a pyu U3MEHEHUH 00bEMa U HarpeBaHUM MIIA OXJIAXKICHUH.
[IpaBwiia u3mMepeHus TeMnepaTypsbl.

Bub Teruionepenaun.

OxJtaxaeHre Mpu COBEPIICHUH PaOOTHI.

9. HarpeBaHnue npu coBepIIcHUU paOOThl BHCIITHUMH CHJIAMH.

10. CpaBHeHHE TEIIIOEMKOCTEN pa3IMYHbIX BEILECTB.

11. HaOmroneHue KumeHus.

12. HaGmrogeHnue mocTOSHCTBA TEMIIEPATYPHI TTPH TIABJICHUH.

13. MoJieIu TenJIOBbIX ABUTaTelICH.

® NN s

Jlabopamopnuie pabomel u onvimel.

OnbITH IO OOHAPYKEHUIO TEUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSIKEHHUS.

OnpITHl IO BRIPAUTMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa.

OnbITH IO HAOJIIOICHUIO TETUIOBOT'O PACHITUPEHHSI Ta30B, JKUIKOCTEH U TBEPABIX TEI.

Omnpenenenne qaBICHUS BO3Myxa B OaJUIOHE IIITPHIIA.

OMnBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro 00béMa W HarpeBaHUs

WM OXJIaXKJICHMS.

6. IlpoBepka THUIOTE3bl JIMHEWHOW 3aBUCUMOCTH  JJIMHBI  CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUECKON TPYOKe OT TeMIiepaTyphl.

7. HaOnroneHnue n3MeHEHHs] BHYTPEHHEH YHEPTUH Teja B pe3ysIbTaTe TeIuionepeaadr U paboThl
BHEIIHUX CHIJL.

8. HccnenoBanue sIBJICHUS TEIJI000OMEHA MTPH CMEIIMBAHUH XOJIOTHON U TOPSYCH BOJIBI.

9. OmpeneneHrne KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW MPH TEIJI0O0OMEHE C HArpeThiM
METAJUIMYECKUM [UIMHIPOM.

10. OmnpeneneHue yaeiabHOU TEIIOEMKOCTH BEILIECTBA.

11. MccnegoBanue npoliiecca UCIapeHHusl.

12. OmnpeneneHue OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

13. OnpeneneHue yAaeabHON TEIJIOTHI IUIABICHUS JIbIA.

MRS

Pazjien 7. DiekTpruyeckne 1 MATHUTHBIE SIBJIEHHS.

Onexrpuzanus Tell. J[Ba poja 2JEKTPUUYECKUX 3apsoB. B3anmMonelcTBUe 3apsyKEHHBIX TEIL
3akoH KynoHa (3aBUCHMMOCTb CHIJIBI B3aUMOAECHCTBUS 3apsDKEHHBIX TEJI OT BEIMYHMHBI 3aps]ioB U
PacCTOSIHUS MEXy TEIaMH).

Onexrpuueckoe noje. Hampsok€HHOCTH 3nekTpuueckoro mnois. IlpuHnun cynepnosunuun
ANIEKTPUIECKUX T0JIeH (Ha KaueCTBEHHOM ypOBHE).

Hocutenu anexkrpuyeckux 3apsAaoB. DiIeMeHTapHbIi iekTpuueckuil 3apaa. CTpoeHue aToMa.
IIpoBOAHMKY U JUAIIEKTPUKU. 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsija.

DJEKTPUYECKUI TOK. YCIIOBHSA CYILIECTBOBAaHUS JJIEKTPUUECKOr0 ToKa. McTOuHMKH
MOCTOSTHHOTO TOKa. JIeWCTBHSI SJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHuTHOE).
DIEeKTPUYECKUI TOK B JKUJKOCTSAX U ra3ax.

Dnekrpuyeckas nenb. Cuia Toka. DJIeKTpuYecKoe HanpsikeHre. ConpoTUBICHUE MPOBOTHUKA.
Y,HGHLHOG COIIPOTUBJICHUC BCUICCTBA. 3akon Oma IJid ydaCTkKa ICIIN. HOCHQHOB&TCHLHOG nu
napasuielibHOe COeIMHEHNE TIPOBOIHUKOB.



Pabota 1 MOIIHOCTH 3J€KTpUUYECKOT0o ToKa. 3akoH Jxoynsa—JleHua. DiekTpuueckue 1enu u
HOTPEeOUTENH IEKTPUUECKOH sHeprun B ObITY. KOopoTKoe 3aMbIkaHMe.

[locTosiHHBIE MarHUTHL. B3aumojeicTBUE TMOCTOSHHBIX MAarHUTOB. MAarHWTHOE TIOJIE.
MarunuTtHOe mojie 3eMJIM U ero 3HAYeHHUe I *Ku3HU Ha 3emie. OnbiT Dpcrena. MaruutHoe mosie
AJIEKTPHUYECKOTO TOKa. [[puMEHeHHe 3IIEKTPOMAarHUTOB B TeXHUKE. J[eliCTBME MAarHUTHOTO IOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb MOCTOSTHHOTO TOKa. Vcronb30BaHue 3IEKTPOABUTATENICH B
TEXHUYECKHX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apanes.  SBneHue  snexkrpoMarHUTHOM — wHAykuuu.  [IpaBmwino  Jlenua.
OnekrporeHepatop. CrnocoObl TMONMYYEeHUS OSIEKTPUUECKOW HHEPruu. JIEKTPOCTAHIIMKA Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DekTpu3anus Ted.
JIBa pojia 3NeKTpUUECKUX 3apsiiOB U B3aUMOJICUCTBUE 3apSIAKEHHBIX TEI.
YCeTpoCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIEKTpOCTATUYECKAsT UHTYKIIHSI.
3aK0OH COXpaHEHUs AIEKTPUIECKUX 3aPsI0B.
[IpoBOHUKY U TUATIEKTPUKH.
MopaenupoBaHH€e CUIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TTOJIS.
MCTOYHNKN OCTOSTHHOT'O TOKA.
JlericTBHS 3IIEKTPUYECKOTr0 TOKA.
. DIEKTPUYECKHUIN TOK B KHUJIKOCTH.
. ['a30BbIl pa3psn.
. I3Mepenue cuiibl Toka aMnepMeTpoM.
. VI3amepenue aeKTprUuecKoro HanpsiKEHUs! BOJIbTMETPOM.
. PeocTtar u Mara3uH conpoTHBICHUH.
. BzanmoeicTBre ITOCTOSSHHBIX MardHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH pa3ieICHuUs MOJOCOB MarHuTa.
. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OnwIT Opcrena.
. MaruutHoe noJie Toka. DJIeKTpOMarHur.
. JleficTBME€ MarHUTHOIO MOJISI HA TPOBOJIHUK C TOKOM.
. DNEeKTPOJIBUTaTeb MOCTOSTHHOT'O TOKA.
. MccnenoBanue siBIeHUS AJI€KTPOMAarHUTHOW UHIYKITUH.
. Onpiter @apages.
. 3aBUCHUMOCTH HAIPaBJICHUS! MHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUSI.
. DJIeKTporeHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopusie padomot u onvimel.

OnbITHI 10 HAOIONEHUIO 3JEKTPU3ALUH TeJI MHIYKIIMEH U TPU CONPUKOCHOBEHHUU.
HccnenoBanue 1eUCTBUS JIEKTPUUECKOTO IM0JI HA IPOBOJIHUKH U AUDJIEKTPUKH.

C6opka 1 mpoBepka pabOThl ANMEKTPHUUECKON e MOCTOSIHHOTO TOKA.

W3Mepenue u peryJupoBaHue CUIIbI TOKA.

W3Mepenue u peryInpoBaHue HaIIPSHKEHHUS.

HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKA, MIYLIETO 4Y€pe3 PE3UCTOpP, OT CONPOTUBICHHUS
pPE3UCTOPA U HANPSKEHMSI HA PE3UCTOPE.

Sk Wb =



7. OmbITH, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COITPOTUBIIEHHSI IPOBOJHUKA OT
€r0 JJIMHBI, IUIOIIAIN IIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

8. IlpoBepka mpaBujia CIOKEHHUS HAIpPSDKEHUH IPH IOCIEAOBATEIBHOM COEAMHEHUHU [BYX
PE3UCTOPOB.

9. IlpoBepka mpaBuia JUisl CUIbI TOKA IPU NMapAJUIEIbHOM COEIMHEHUH PE3UCTOPOB.

10. Ompenenenue padoThl 2IEKTPUYECKOr0 TOKA, UIYIIETO Yepe3 Pe3UcTop.

11. Onpenenenue MOIIHOCTH 3JIEKTPUUECKOT0 TOKa, BBIIEISIEMOI Ha Pe3UCTOpE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO YEPE3 JIAMIIOUKY, OT HANPSYKEHUS HA HEH.

13. Onpenenenue KII/I narpeBatens.

14. HccnenoBanye MarHUTHOI'O B3aMMOZEHCTBHS IOCTOSIHHBIX MarHUTOB.

15. VI3yuyeHue MarHuTHOTO I0JIsI IOCTOSSHHBIX MAarHUTOB IIPU UX 00bEIMHEHUU U Pa3/eJICHUU.

16. HUccnenoBanue qeHCTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl B3aUMOJIEUCTBUS KAaTYIIKH C TOKOM H
MarHuTa OT CHJIbl TOKAa U HAIIPABJICHUS TOKA B KaTYIIIKE.

18. V3yuenue neicTBUs MarHUTHOT'O TIOJISl HA MMPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3yueHue paboThl 3J1€KTPOIBUTATEISL.

20. U3mepenne KIII aiekTpoaBUraTeIbHON YCTaHOBKH.

21. OnbITBl 10 HUCCIIEIOBAHUIO SBJICHUSA JJIEKTPOMAarHUTHOM MHAYKLMH: HCCIIEI0OBAHUE
M3MEHEHUN 3HaYeHUs U HAIlPaBJICHUS HHAYKLHOHHOIO TOKA.

9 KJIACC
Pa3zgea 8. Mexanndeckue siBJICHHUS.

Mexanuueckoe aBumkeHue. MarepuanbHasg Touka. Cucrema otcuéra. OTHOCHUTENBHOCTH
MEXaHNYEeCKOro JBWKeHUsA. PaBHOMepHOe mpsMoJMHENHHOe JBWXKeHHEe. HepaBHOMepHOe
psiIMOJIMHEHOE JBWKeHue. CpeqHsAs M MIHOBEHHAs CKOPOCTb Tejla IIpM HEPaBHOMEPHOM
JIBJKECHHH.

VYckopenue. PaBHOycKkOpeHHOE mNpsiMOiMHENHOe naBkeHue. CBoOonHOE majgeHue. OTMbIThI
lanunes.

PaBHOMepHOE nBWXEHHE 1O OKpyKHOCTH. [lepmom m wacrota oOpamieHus. JIluneliHas u
yIjI0Basi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHE.

[IepBriii 3akoH HproTrona. Bropoi 3axkoH Herotona. Tpermii 3axkoH Herotona. Ilpuniun
CYINEPIIO3HULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujla TPEHUS CKOJIBKEHUS, CHJIa TPEHUS TTOKOS,
JPYTUE BUIIbI TPECHUSI.

Cuna TsDKeCTH U 3aKOH BCEMUPHOT'O TATOTEHHs. Y CKOpeHHe cBOOOHOro najieHus. J{Buxkenue
ianeT Bokpyr Comnnia. [lepBas kocMuueckasi ckopoctb. HeBecoMocTh U eperpys3ku.

PaBHOBecue maTepuanbHOUM TOUYKH. AOCOIIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOro Tea ¢
3aKpEIIEHHOM OChIO BpaleHusa. MoMeHT cuibl. LIeHTp TshkecTn.

Nmnynec Tena. M3meHenwe wummynbca. VMmynbe cuibl. 3aKOH COXpaHEHHUS HMITYJIbCA.
PeakTrBHOE NBUKEHUE.



Mexannueckas pabota 1 MoliHOCTb. PaboTta cuit TskecTH, ynpyroctu, TpeHusi. CBsi3b SHEpruu

u pabotsl. [loTeHunanpHas Heprus Tena, MOJHATOr0 HaJl HOBEPXHOCTHIO 3eMid. [loTeHnnanbHas
sHeprusi cxkaroil npyxuHbel. Kunernueckast sHeprusa. Teopema 0 KMHETHMYECKON SHEpPruu. 3aKOH
COXpaHEHUsI MEXaHUYECKOU JHEPIHH.

Jemoncmpayuu.

N
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7.
8.
9

10.
1.
12.
13.
14.
15.
16.

HabmroieHne MexaHn4ecKoro IBHKEHUS TeJla OTHOCUTENLHO Pa3HbIX TeJl OTCUETA.
CpaBHEeHHE IyTEeH U TPACKTOPUI JBUKEHUSI OAHOIO M TOTO € TEJa OTHOCUTEIBHO Pa3HBIX
TeJI OTCYETA.

M3MepeHne cKkopoCcTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKEHMUSL.

HccnenoBanue npu3HaKOB paBHOYCKOPEHHOTO JIBHYKCHMSL.

HaGnroneHue nBHXEeHHUS Tella 0 OKPYKHOCTH.

Habmonenne MexaHU4ecKuX SIBJICHUM, MPOUCXOASIINX B cucTeMe oTcuéra «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENIFHO KaOMHETa (PU3UKH.

3aBHCUMOCTb YCKOPEHHS T€JIa OT MacChl Tejla U AEHUCTBYIOIIEH HA HETO CUJIBI.

HaGnroneHne paBeHCTBa CHII IPY B3aUMOJICHCTBUU TEJ.

N3meHenue Beca Tena npu YCKOPEHHOM JIBH)KEHHH.

Ilepenaua ummymnbca Ipu B3aUMOJEHCTBUM TEIL.

[IpeoOpa3zoBanHus YHEPTUU TIPU B3AUMOJICHCTBUN TEJ.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJAECHCTBUN.

CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.

HaGnroneHre peakTHBHOTO ABMKEHHUS.

CoxpaHeHHe MEXaHHYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHne MEXaHMUECKON PHEPIUH TP IBUKEHUU TeJa MO IEHCTBUEM TIPYKUHBI.

Jlabopamopusie padomot u onvimel.

o oo

10.

11.

KoHcTpynpoBaHue TpakTta Jisi pa3roHa M JaJIbHEHIIEro paBHOMEPHOTO JIBUKCHUS IAapHUKa
WU TCIJICKKU.

OmnpeneneHue cpeTHEi CKOPOCTHU CKOJILKEHUS OpycKa WIIN JBYKEHUS IIAPHKA TI0 HAKJIOHHOW
TUIOCKOCTH.

OmnpenencHue yCKOPSHHS Tella MPU PaBHOYCKOPSHHOM JIBFKECHHH 110 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IMYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBMXKEHHM O€3
HavaJbHON CKOPOCTH.

[TpoBepka ruroTe3sl: €CJI MPU PAaBHOYCKOPSHHOM JIBIDKEHUH 0€3 Ha4aIbHOW CKOPOCTH ITYyTH
OTHOCSATCS KaK PpsJl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BpPEMEHH
OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKCHHSI OT CHITBI HOPMAIIBHOTO JaBJICHHS.
Omnpenenenne KodpUITUECHTA TPESHUS CKOTBKCHHUS.

OmnpeneneHue KECTKOCTU TPYIKUHBI.

Omnpenenennie pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TeJIa 110 TOPU30HTATBHOM
MIOBEPXHOCTH.

Ompenenenre pabOThl CWIIBI YOPYrOCTH TpPU TMOIBEME Tpy3a C HCIOIb30BaHHEM
HETIOIBMDKHOTO U TTO/IBIYKHOTO OJIOKOB.

N3ydenue 3aKkoHa COXpaHEHHS SHEPTHUH.

Pa3zgena 9. Mexanndeckue KoJ1e0aHUA M BOJTHBI.



KonebarenpHoe nBmkeHue. OCHOBHBIC XapaKTePUCTHKU KOJIeOaHWH: TEPHOJ, 4YacToTa,
aMILTUTy1a. MareMaTHYeCKuii W TPYKUHHBIH MasTHUKA. [IpeBpalieHue OSHEpPruM INpH
KoJIcOaTeTbHOM IBIKCHUU.

3atyxatomue kosiebanus. BwiHyxkneHHble koyieOanus. Pezonanc. MexaHudeckue BOJHBIL.
CBoiicTBa MexaHHueCcKuX BOJH. [Ipo/ionbHBIE U MonepeyHble BOMHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacripocTpaneHus. MexaHW4eCKHUe BOJIHBI B TBEPIOM Telle, CEUCMUUECKUE BOJIHBI.

3Byk. [')poMKOCTh 3ByKa U BbICOTa TOHA. OTpaskeHue 3Byka. HGpa3ByK U yIbTPa3BYK.
Jemoncmpayuu.

HaOnroneHnune xonebanuil Ten moJ 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH M HA TIPY>KUHE.

HaOnroneHue BBIHYX/IEHHBIX KOJIeOaHUI U pe30HaHCa.

PacripocTpanenue mpoAoabHBIX U TONEPEYHBIX BOIH (HA MOJEIH).
HaOnroneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUI1 pE30HaHC.

A e

Jlabopamopusie padomot u onvimel.

1. OrmpeneneHre 4acTOThI U NEpHO/Ia KOJIeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenue 4acToThl U Mepuo/ia KoieOaHuil Py>KUHHOTO MasTHUKA.

3. MHccnenoBanue 3aBUCUMOCTH NEpuoJia KOJ€OAHNUH MOABEIIEHHOIO K HUTU Tpy3a OT JUIMHBI
HUTH.

4. VccnenoBaHue 3aBUCUMOCTH IEpHO/ia KOJIeOaHUH NMPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTHU Mepuoja KoneOaHuil rpysa, MOJBEHIEHHOIO K HUTH, OT MaccChl
rpysa.

6. OImBbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh Mepro/ia KojaeOaHui Npy>KUHHOTO MasiTHUKA OT
MAacchl rpy3a 1 )KECTKOCTH NPYKUHBI.

7. W3mepeHue yckopeHHUs! CBOOOJIHOIO NaICHUS.

Pasnen 10. DiiekTpoMarHuTHOE M0JIe M JIEKTPOMATHUTHbIE BOJIHBI.

3H€KTpOMaFHHTHO€ I10JIC. 3JI€KTpOMaI‘HI/ITHI:Ie BOJIHBI. CBOFICTB& BHCKTPOMaFHI/ITHLIX BOJIH.
[ITkana 35meKTpOMarHuTHEIX BOJIH. VICTI0JIb30BAHUE AJIEKTPOMATHUTHBIX BOJIH VISl COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiCTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoaHoOBEIE CBOMCTBA CBETA.

Jlabopamopusvie padomot u onvimel.

1. HM3ydeHue CBOMCTB 3JIE€KTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeJe(oHa.



Pa3gea 11. CBeToBbIe ABJICHU .

JlyueBas monens cBera. Mcrounuku cBera. IIpsiMmonuHeilHOe pacnpocTpaHEHHE CBETA.
3atmenust Connia u JIynel. Otpaxenue cBera. [Imockoe 3epkano. 3aKOH OTpaKEHHs CBETA.

[Ipenomnenue cBera. 3akoH mperomiieHusi cBeTa. [lolHOE BHYTpEHHEE OTpaK€HHE CBETA.
Hcnons30oBaHue NOIHOTO BHYTPCHHCTO OTPAXXCHUA B OIITUYCCKHUX CBCTOBOAAX.

JIunza. Xon nydelt B tuH3e. OnTHdeckas cuctema (hortoamnmapara, MUKPOCKOMA U TEJIECKOTa.
I'na3 kak ontuyeckas cucreMa. ban3opykocTs U 1aIbHO30PKOCTb.

Pasnoxxenne Oenoro ceera B cnektp. OnbiTel HbtoToHa. ClioXkeHHE CHEKTpalIbHBIX 1IBETOB.
Jucnepcus cera.

Jemoncmpayuu.

[IpsimosMHEHOE pacIIpOCTPAHEHHE CBETA.

OtpaxeHue cBera.

[Tonmyuenue n3o0paxeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBO/I.

Xox my4eil B coOMparomiei JInH3e.

Xox JIydeil B pacCeuBarOIIEH JIMH3E.

[Tony4yeHnue n300pakeHU C MOMOIIIBIO JHH3.

9. Ilpunuun neiictBus ¢oToanmnapara, MUKpOCKOIa U TEJIECKOMA.
10. Mogens riasa.

11. Paznoxenue 6eoro cBeTa B CIEKTP.

12. TlomyueHue 6es10ro cBera MpH CIOKEHUU CBETA PA3HbBIX I[BETOB.

X NN WD =

Jlabopamopnuie pabomul u onvimel.

1. HccnemoBaHne 3aBUCUMOCTH yIJIa OTPAKEHHSI CBETOBOTO JIyda OT yTJa MacHHUS.

W3ydeHne XxapakKTepUCTHK N300paKeHHs IIPEIMETa B TUIOCKOM 3epKaJe.

HccnenoBanne 3aBUCHMOCTH yIjla TPEIOMIICHHS CBETOBOTO Jy4a OT yIjla TaJeHUs Ha
TPaHUIE «BO3yX—CTEKIIO.

[Tonryyenue n300pa>keHUIA ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHUECKON CUIIBI COOMPAIOIIEH JINH3HI.

OMBITHI TTO Pa3JI0KEHUIO OEIIOTO CBETa B CIIEKTP.

OIBITHI 110 BOCHPHUATHUIO IBETA NPCAMCTOB IMPU UX HaGJIIOI[eHI/II/I 4YCpe3 IBCTOBLIC (I)I/IJ'H:TpBI.

@
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Pa3zpen 12. KpanToBble siBJICHUS.

OmnbiTel Pe3epdpopna u ruanerapHas mojenb aroma. Mojens aroma bopa. Hcmyckanue u
IIOrJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEeHYaThle CIIEKTPBI.



PannoaktuBHOCTH. Anb(a, 6eTa- 1 ramma-usnydenus. Ctpoerue atoMHoro siapa. Hykinonnas
MOJeJb aTOMHOTO sifipa. M3otonel. PaguoaktuBubie npeBpauieHus. [lepuoa nomypacnaaa aTOMHBIX
anep.

SnepHbie peaknuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO U MACCOBOTO YHCEN. DHEPIHsl CBS3H
aTOMHBIX sifiep. CBsI3b Macchl M SHEPruu. Peakiuu cuHTE3a U AeJIeHus saep. MICTOYHMKY SHEpPruu
ComHiia u 3BE31.

Snepnas sHepretuka. JIeHCTBUA paJUOAKTUBHBIX U3JIy4YCHUHN HA )KUBBIC OPTaHU3MBI.
Jemoncmpayuu.

CrieKTphl U3ITyYEHUS U MOTIOMICHUSI.

CrieKTphl pa3IMyuHbIX Ta30B.

CnekTtp Bosiopoa.

Hab6nronenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHM3UPYIOMINUX U3ITYYESHHIH.

Perucrpanus uziydenusi npupoHBIX MUHEPAJIOB U MPOTYKTOB.

A e

Jlabopamopusie padomot u onvimel.

1. HaOmroneHue CIUIOMIHBIX U TMHEHYATHIX CIEKTPOB U3ITyYEHUS.

2. HccrmenoBaHue TPEKOB: HM3MEPEHHE OJHEPrUU YACTUIBI 110 TOPMO3HOMY TyTH (110
dotorpadusam).

3. H3mepeHune paaroakTHBHOTO (OHA.

IToBTOpPHTEIBbHO-00001IAIO U MOYJIb.

[HoBTOpUTENHEHO-0000IIAIONINI MOYb TPEJHA3HAYCH IS CUCTEMAaTH3alMd U 0000IeHHs
NPEAMETHOTO COZEPKaHUS U OIBITAa JEATEIBHOCTH, MPHOOPETEHHOTO NMPH M3YYEHHH BCEro Kypca
¢u3uKy, a TaKKe Ui MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY MO (pH3MKe A
00ydJaronuxcsi, BEBIOPaBIINX 3TOT yU4eOHBIN MpeIMeT.

[Ipu n3ydeHnn JaHHOTO MOIYJIS PEATU3YIOTCS M CUCTEMAaTH3UPYIOTCS BUJIBI ICSITEIPHOCTH, Ha
OCHOBE KOTOPBIX O0ECHeYrBaETCs MOCTIDKEHUE MPEIMETHBIX W METAlpPeIMETHBIX TUIAHUPYEMbIX
pe3ynbTaToB 00y4deHUsi, (OPMHPYETCS €CTECTBEHHOHAy4YHAs FPAMOTHOCTb: OCBOCHHE HAYYHBIX
METOJIOB HCCJICJIOBaHMsS SIBICHUW MPHUPOJIBI M TEXHHUKH, OBIAJCHHE YMEHHUSIMH OOBSCHSTH
(bu3uYecKre SBICHUS, TPUMEHSS MTOJTyYeHHBIC 3HAHUS, pelaTh 3a/1a4i, B TOM YHCJIe KAYeCTBEHHBIC
1 HKCIIEPUMEHTAJIbHBIE.

HpI/IHLII/IHI/IaJ'IBHO I[eHTeJ'ILHOCTHHﬁ XAPAKTEP OAaHHOTO pa3aciia pCain3yCTCsa 3a CUéT TOIro, 4TO
06yqa101uneca BBITIOJIHATOT 3alaHK, B KOTOPBIX UM IIPEAIAracTcCA:

Ha OCHOBC MOJIYYCHHBIX 3HAHUU pacro3HaBaTb U HAYYHO OG'LﬁCHHTB (I)I/ISI/I‘-IGCKI/IG SABJICHUS B
OKpYXaIoIIel MPUPOJI€ U MOBCEIHEBHOM )KU3HH;

HCIIOJIB30BATh HAYYHBIC MCTOAbI HMCCIICAOBAHUA q)HSI/I‘IeCKI/IX HBHGHHﬁ, B TOM 4YHCIIC OJIA
IMMPOBCPKU TUIIOTE3 U MMOJTYUCHUS TCOPCTHUICCKUX BBIBOAOB;



00BICHATH HAayY4YHBIC OCHOBBI Haubojee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPECMCHHBIX TGXHOJ'IOFI/II\/II,
HalpuMep, IMPAKTHYCCKOI'O HMCIIOJIb30BAHUA PA3JIMYHBIX HMCTOYHHUKOB OHCPIUHM Ha OCHOBC 3daKOHa
MMpEeBpalICHUA 1 COXPAaHCHUS BCCX N3BCCTHBIX BUAOB SHCPTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

N3yuenne ¢u3nkn Ha YpPOBHE OCHOBHOTO oO0IIero oOpa3oBaHHS HAMpPaBICHO HA JOCTIKCHHE
JIMYHOCTHBIX, MCTANTPCAMCTHBIX U NPCIAMCTHBIX 06pa3OBaTeJ'H>HBIX PE3YyJIbTATOB.

B pesynbrare uzyuenust pu3uKy Ha YpoBHE OCHOBHOTO 00IIeT0 00pa3oBaHus y 00y4aromerocs
OynyT chopMUPOBAHBI CIETYIONINE JIMYHOCTHBIC PE3YyIbTAThl B UACTH

e 1) MaTpHOTHYECKOr0 BOCIIUTAHMS:

e —IPOSBIIEHHE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOHN (pr3mueckon
HAyKU;

e —IIEHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa’JaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e —TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6CY)KZICHI/II/I O6III€CTB€HHO 3HAYUMBIX U OTHUYCCKUX
np06neM, CBsA3aHHBIX C IMPAKTHUYCCKUM IIPUMCHCHUEM I[OCTI/I)KCHI/Iﬁ (bPISI/IKI/I,
e —OCO3HaHHEC BAXXHOCTHU MOPAJIBbHO-3TUYCCKUX IMMPUHIIUIIOB B ACATCILHOCTU yLIéHOFO;

e 3)3CTEeTHYeCKOro BOCIUTAHMS:

e —BOCHPHATHE 3CTETHYECKHX KadyeCTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

e —OCO3HaHHWE IEHHOCTH (U3UYECKON HAYKHM KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJOTUH, BaXKHEHIIIEH COCTABIISIIONICH KYJIbTYPHI;

e —Ppa3BUTHE HAYYHOU JTHOO03HATEILHOCTH, HHTEPECA K UCCIIeIOBATEILCKON ACATEIHLHOCTH,

e 5) popmupoBaHus KyJbTYPbI 310POBbS M IMOIUOHAIBLHOI0 0J1ar0MOJyYHsi:

e —OCO3HAHUE IIEHHOCTHU 0€30MMacHOro o0pa3a )KU3HU B COBPEMEHHOM TEXHOJOTHUECKOM MHUDE,
BKHOCTH TIPABWJI 0€30MMacHOTO MOBEICHHS Ha TPAHCIIOPTE, HA JOPOTaxX, C JIEKTPUIECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B JOMAIITHUX YCIOBUSX;

e —chOpMHUPOBAHHOCTH HaBbIKA peIICKCHH, TPU3HAHUE CBOETO MpaBa Ha OITHOKY M TAKOTO JKe
rpaBa y JIpyroro 4eJI0BeKa;

e 06) TPYy10BOr0 BOCIIUTAHUSA:

e —AaKTHUBHOE YYacTHE B PCIICHHH MPAKTUYECKHUX 3a/1a4 (B paMKaxX CeMbH, 00pa30BaTeIHLHOM
OpraHu3aIuy, TOPoJIa, Kpas) TEXHOJIOTHYECKON U COLIMAIbHOM HAIPaBICHHOCTH, TPEO YIOIITHX
B TOM 4HCJIe U PU3NYECKUX 3HAHMUIA;

e —MHTEpEC K MPAKTUIECKOMY U3yUEHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOIA;

e 7) 3KO0JIOrH4eCKOro BOCIIUTAHUS:

e —OpUEHTalUs Ha MpUMEHEHHE (U3NYECKUX 3HAHUN MJIs peuleHusl 3agad B o0jacTu
OKpYXKarollei cpe/ibl, INIAHUPOBAHUSI IOCTYIIKOB M OLIEHKH UX BO3MO>KHBIX IMOCIICICTBUN AJIs1
OKPYXAaIOIIEH Cpebl;

e —OCO3HaHUE I00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

e 8) aganTanum K M3MEHSIOIMIMMCS YCJIOBHSIM COUMAJBLHOM ¥ MPUPOIHOM Cpe/bl:



e —TIOTPEOHOCTh BO B3aUMOJCWCTBUHM IIPH BBIMOJHEHHHA WCCICAOBAHUA W TPOEKTOB
¢u3nUecKoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHUX;

e —TIOBBINICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JIEATEIIbHOCTB;

e —TIOTPEeOHOCTH B (OPMHUPOBAHMHM HOBBIX 3HAHWA, B TOM YHCIE (OPMYIHPOBATH HJICH,
IIOHATHSA, TUIIOTE3bI O (1)PI3PI‘-I€CKI/IX OG’LGKTaX U ABJICHHUAX,

e —o0co03HaHHE JIe(HUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PH3HKH;

e —IUIAHUPOBAHHE CBOCTO PA3BHUTHUS B MPHOOPETCHUN HOBBIX (PM3NYECKUX 3HAHUH;

° — CTPEMJICHUC aHAJIM3UPOBATH U BBISIBJIATH B3AUMOCBA3U IMIPUPOIHL, O6IH€CTBa 1 3KOHOMUKH,
B TOM YHUCJIE C HCIIOJIb30BaHHEM (U3NIYCCKUX 3HAHUM;

e —OIICHKAa CBOMX JICUCTBUH C Y4ETOM BIHMSHHA Ha OKPYKAIONIYIO CpeIy, BO3MOXKHBIX
I‘JIO63.J'H:HI:IX HOCHCIICTBI/Iﬁ.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynprare ocBoeHus mporpaMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUS y
oOyuatomerocss  OyayT  chOpMHUPOBAaHBI MeTalpeIMeTHbIE  Pe3yJbTAThl,  BKIIOYAOIINE
M03HABATEIbHBIC YHIUBEPCAIbHBIC YUeOHBIC ICHCTBUSI, KOMMYHHKATHBHBIC YHUBEPCAIbHbBIC yIeOHBIC
JEHCTBUSA, pEryIsiTUBHBIC YHUBEPCAIbHbBIC YUeOHbIE IeHCTBUS.

Ilo3naBaTebHBIE YHMBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
Ba3oBble Jjornyeckue neiicTBUA:

e BBIIBIIATH M XapaKTEPHU30BATh CYIMIECCTBEHHBIC TPU3HAKNA O0BEKTOB (SIBJIICHUN);

e YCTaHABIMBATH CYIICCTBCHHBIH MPHU3HAK KIACCU(PUKAIUK, OCHOBAHUS IJIsi OOOOIIECHUS U
CPaBHCHHS,

e BBIIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B pPAacCMATPUBAEMBIX (aKTaxX, JAHHBIX U
HAOJTIOICHUAX, OTHOCAIIUXCS K (DU3UICSCKUM SIBIICHUSM;

e BBIBIATh TNPUYUHHO-CIEIACTBCHHBIC CBSI3U TPU H3YyYCHHH (UBHUYECKUX SIBICHUNH W
MPOIIECCOB, JIeNIaTh BBIBOJBI C HCIOJB30BAaHUEM JCAYKTUBHBIX W  WHIYKTHBHBIX
YMO3aKTIOYCHH, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3AX (PU3NICCKUX BEITUIHH;

e  CaMOCTOSITEIbHO BBIOMpPATh CHOCOO pelIeHHsl ydeOHOW (Gu3nueckoil 3amayu (CpaBHEHHE
HECKOJIbKUX BApUAHTOB PEIICHUS, BEIOOP Hanboiee MOAXOASIIETO ¢ YIETOM CaMOCTOSTETHHO
BBIJICJICHHBIX KPUTEPHECR).

Ba3oBble ucciienoBaTelbcKHe AeiiCTBHSA:

e HCIIOJI30BATh BOMPOCKHI KAK MCCIICIOBATEILCKUN MHCTPYMEHT MTO3HAHMUS;

e MPOBOJUTH 1O CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIA (U3HYSCKUN
AKCIIEPUMEHT, HEOOIBIIIOE HCCIeT0BaHNEe (U3NIECKOTO SIBJICHHUS,

e OIICHUBAaTh HA MNPUMEHUMOCTh M JOCTOBEPHOCTh HH(GOPMAIMIO, TMOJIYYCHHYIO B XOJIE
WCCIICTOBAaHUS WIIA DKCIIEPUMEHTA;

e  CaMOCTOSATEILHO (hOpMyIHpPOBaTH OOOOIICHHS M BBIBOABI MO pPe3yJbTaTaM IMPOBEAEHHOTO
HaOJIIOICHUS, OIIBITA, UCCIICIOBAHUS;

e MPOTHO3UPOBATH BO3MOXKHOE JalibHEHINee pa3BUTHE (U3HUECKHX TIPOIECCOB, a TaKXKe
BbBIJIBUT'AThb HpeI[HOJIO)KeHI/ISI 06 nux pa3BI/ITI/II/I B HOBBLIX YCJ'IOBI/ISIX 1 KOHTCKCTAax.



PabGora ¢ unopmanmeii:

MPUMEHSTh Pa3JIMYHbIE METOJbI, WHCTPYMEHTBHI M 3alpochl TpU TIOUCKE H O0TOOpe
nHGOPMaIIMY WIH JaHHBIX ¢ YYETOM IMPEII0KEHHON yueOHOM (pr3nIecKol 3a1aum;
aHATM3UPOBATH, CHCTEMATU3HPOBATh M MHTEPIIPETUPOBATH HH(OOPMAIIHIO PA3TMYHBIX BUIOB
1 hOopM IpeICTaBICHHS,

CaMOCTOSITENILHO BHIOMpaTh ONTUMANIbHYIO (OpMy TMpejacTaBlieHUuss HHDOpMAIUU W
WJLTIOCTPUPOBATH PEIllaeMbIC 33]JaYH HECIIOKHBIMH CXEMaMH, THarpaMMaMH, HHOH rpaduKoi
1 UX KOMOMHAIIMSIMHU.

KoMMyHuKaTHBHBIC yHHBepcaJIbHbIe y4eOHbIC 1eHCTBHUSA:

B X0Ji¢ OOCYXKIeHHUsI Y4eOHOro MaTepHalia, Pe3yJbTaToB Ja0OpaTOPHBIX pabOT U MPOSKTOB
3aJ1aBaTh BOMPOCHI 110 CYMIECTBY 0OCYX/TaeMOM TEMBbI U BBICKA3bIBATh UCH, HALICJICHHBIC HA
pelIeHue 3a/1a4 U TOJIIeP)KaHKue 0J1aroKenaTeIbHOCTH OOICHHST,

COIIOCTABJISITh CBOM CYXKJICHUS C CYXICHUSIMH JIPYTUX YYaCTHUKOB JIHajora, OOHAPYKHBATh
pasInyue U CXOJCTBO MO3UITUH;

BBIPaXKaTh CBOIO TOUKY 3PCHUS B YCTHBIX M IMMCHBMEHHBIX TEKCTaX;

MyOJIMYHO MPECTABIATh PE3YJIbTAThl BBHITOJHEHHOTO (PU3HUECKOTO OIbITa (IKCIEPUMEHTA,
HCCIIEOBaHUS, IPOCKTA);

MMOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECCTBA KOMAHAHOW W WHIWBHUIYaJIbHOW pabOTHI IpH
pelIeHUH KOHKPETHON (pU3UYeCcKoil mpoOembl;

MPUHUMATh IICJIM  COBMECTHOH JICSITEILHOCTH, OpPraHU30BBIBaTH JEHCTBHS IO €€
JIOCTIDKEHUIO: PaCHpellesiTh PO, OOCYKIaTh IPOIECCHl W Pe3yJIbTaThl COBMECTHOU
paboThl, 000011IaTh MHCHHUS HECKOIBKUX JIFOCH;

BBITIOJHATH CBOKO YacTh pabOTHI, JOCTUTAs KAadeCTBEHHOTO pe3yibTara II0 CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOM JCHCTBUS C APYTHUMH YICHAMU KOMAaH/IbI;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMIUI MPOAYKT MO KPUTECPHUSAM, CAMOCTOSTEIHHO
c(hOpMyITHUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszanus:

BBISIBJISITH MPOOJEMBl B KM3HEHHBIX U YUEOHBIX CHUTyalUsX, TPEeOYIOIIMX JJIsl PELIeHUs
(bu3nuecKux 3HaHUM;

OpPUEHTUPOBATHCS B PA3IMUHBIX MOAX0AAaX MPUHATHUS pELICHUN (MHIUBUAYaIbHOE, IPUHSATHE
pELIEHNUs B IPYIIIE, IPUHATHE PELLIEHUHN IPYIIION);

CaMOCTOSITEJIbHO COCTaBJISITh QJITOPUTM pelieHus (U3MYECKOM 3ajaud WIM IUIaHa
UCCIICIOBAaHUST € Y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh NpEeIaracMble BApDHUAHTHI PEILICHUN;

Jies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.

CaMOKOHTPOJIb, IMOIIUOHAJIbHBII HHTE/IEKT:

JlaBaTh aJICKBATHYIO OIICHKY CUTYaIlMH | MPEe/JIarath iaH €€ N3MEHEHUS;
OOBSICHSITh TPUYUHBI JTOCTHIKEHUS (HEJOCTIKEHHS) pPE3ylIbTaTOB NEATEIHHOCTH, IaBaTh
OIICHKY TIPUOOPETEHHOMY OTIBITY;



e BHOCUTh KOPPEKTUBBI B JIE€ATEIHHOCTH (B TOM 4YHCII€ B XOJI BBINOJHEHUS (PU3UUECKOIO
UCCIIEIOBAaHMS MJIM NPOEKTA) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIIMXCS CUTYyalUil,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

e OLICHMBATb COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

e CTaBUTb ce0s HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa WM JUCKYCCUU HA HAYYHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

e IPU3HABATh CBOE MPaBO HA OLIMOKY MPH pelieHUu (GU3NUECKUX 3a]a4 WK B YTBEPKICHUIX
Ha Hay4HBIE TEMBI U TAKOE YK€ IIPABO IAPYroro.

IMPEIMETHBIE PE3YJIBTATHI

K xoHmy oOydenusi B 7 Kjacce npeJMETHBIE Pe3ylbTaThl HA 0a30BOM ypOBHE JOJDKHBI OTpa)aTb
c(hOpMHUPOBAHHOCTD Y OO yUAIOIIMXCS YMEHUM

e  HCHOJB30BATh MOHATHS: (PU3MUYECKHE U XUMHUYECKUE SBICHUS, HAOIIOJCHUE, SKCIIEPUMEHT,
MOJIeIb, TUTIOTE3a, €IUHUIBI PU3NUYECKUX BEJTUUMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BemiecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOE ABMKEHHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYOIAs cuia, AedopMarus
(ympyras, maacTudeckas ), HeB€COMOCTh, COOOIIAOIITUECS COCY/IBI;

e pasnuyarh siBneHUs (quddy3us, TEMmIOoBOE BIKEHUE YACTHIl BEIIECTBA, PAaBHOMEPHOE
NBI)KEHUE, HEPaBHOMEpPHOE JIBIDKCHHE, HHEPIHSA, B3aWMOJCHCTBHE TeJll, paBHOBECHE
TBEPABIX TENl C 3aKPEIUIEHHON OChIO BpallleHWs, Mepenaya MaBiCHUsS TBEPIBIMU TEIAMH,
KHUIKOCTAMHA ¥ Ta3aMH, aTMoc(epHOe JaBleHHE, IUIaBaHWE TeJ, MPEBPAIICHHS
MEXaHHUYECKON PHEPruM) MO OMHUCAHUI0 UX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOe SBICHUE;

e pacmo3HaBaTh MPOSIBICHHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM MHUPE, B TOM
qrciie PU3NIECKUE SBJICHUS B TIPUPO/JIC: IPUMEPHI ABMKCHUS C PA3IMUYHBIMH CKOPOCTSIMH B
JKUBOM M HEXUBOW MPUpPOE, NEUCTBUE CUIIBI TPEHHUS B MPHUPOAEC U TEXHHKE, BIIHUSIHUE
aTMOC(EpHOTO JaBIICHHS Ha KUBOH OpraHN3M, TUIaBaHHUE PHIO, ppIYaru B Telle YeIoBeKa, MpH
ATOM MEPEeBOAUTHh MPAKTHUECKYIO 33/1auy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBONCTBA
(npu3HaKu) PU3NUECKUX SBICHHUIA;

e ONUCHIBATH HM3yYEHHBIC CBOWCTBA TeNl W (PU3UYECKUE SIBICHHS, UCHONB3Ys (U3HUECKUE
BEJIMYMHEI (Macca, 00BEM, TUIOTHOCTD BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPETHSST CKOPOCTH,
CWJIa YOPYTrOCTH, CHJIa TSDKECTH, BeC Tella, CWia TpeHus, AaBieHue (TBEpAOro Tena,
KUJIKOCTH, Ta3a), BRITAJIKMBAIONIAS CHJIA, MEXaHWYecKas pabdoTa, MOIIHOCTh, TUIEYO CHIIBI,
MOMEHT CHJIbI, KOA(D(PHIMEHT TOJE3HOr0 JEHCTBUS MEXaHHW3MOB, KHHETHUYeCKas |
MOTCHIIMAbHAS JHEPrusi), NMPH OINUCAHUH TPABHIBLHO TPAKTOBATh (PU3WICCKUU CMBICI
UCTIONIb3YEMBIX BEIUYHMH, UX O0O3HAUEHUS W €AMHUIBI (DU3MUECKUX BEIUYHH, HAXOJUTh
(OpMYyITBI, CBSA3BIBAIOIINE TAHHYIO (PH3UUCCKYIO BETMUNHY C IPYTUMU BEIIMIMHAMH, CTPOHUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIMYUH;

e XapaKTepHU30BaTh CBOWCTBA TeJ, (PM3NYECKUE SBICHHUS M TIPOLECCHI, UCIIONB3YS IMpaBHiIa
CIOXKeHHsT cui (BAOJNb OJIHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena,
MpaBUJIO paBHOBECUs phruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHCHHS
MEXaHHUYECKON SHEePTHUH, TIPU TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMMHCHIBATH
€r0 MaTeMaTUYEeCKOE BBIPAKCHHE;



O00BSACHATh (PU3MUECKHE SIBJIECHMSI, IPOIIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMll NPAaKTUKOOPHUEHTHPOBAHHOI'O XapakKTepa: BbIABIATh IPUYUHHO-CJIEICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHWE M3 1—2 JOrMYEeCKUX LIaroB ¢ Omopoid Ha 1—2 H3y4YEeHHBIX
CBOMCTBA (PU3MUECKUX SABICHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacu€THble 337a4u B 1—2 1eHCTBUS, UCIOJB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE
¢bu3nueckue BeITMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4M 3aIIMChIBATh KPATKOE YCIOBHE,
MOJICTABIATh (U3NYECKHUE BEIUYMHBI B (OPMYJIBI M HPOBOAUTH pPacd€Tbl, HAXOJIUTH
CIIPAaBOYHBIC JIaHHBIC, HEOOXOAMMBIEC ISl PELICHHs 3a7ay, OLIEHUBATh PEATUCTUYHOCTH
MOJTYYeHHOU (PU3UYECKON BETUINHBI,

pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (U3NYECKUX METO/OB, B
ONMCAHUU UCCIIEIOBAHUS BBIIEISTH IPOBEPSEMOE MPEATOI0KEHUE (TUIIOTE3Y), Pa3INyaTh U
MHTEPIPETHUPOBATh IOJYYCHHBIM pe3ylbTaT, HaXOJUTh OMIMOKM B XOJE OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3y/IbTaTaM;

IPOBOJIUTH OMBITHI [0 HAOJIOECHUIO (DU3UUECKUX SIBICHUM MM (U3UUECKUX CBOMCTB TeIN:
(bopMynupoBaTh MPOBEPSEMbIE MPEANONIOKEHNUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHNUs, 3aIIMCHIBATh X0 ONbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIMOJIHATH MPSIMbIE W3MEPEHUS] PACCTOSHMS, BPEMEHH, Macchl Tella, 00bEMa, CHIIbI U
TEeMIepaTypbl C HCIOJb30BAHUEM AaHAJIOrOBBIX M LU(PPOBBIX NPUOOPOB, 3AMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOMN aOCOTIOTHON MOTPEITHOCTUA U3MEPECHUH;
IPOBOJIUTH HCCIEAOBAaHUE 3aBUCHUMOCTH OIHOM (DU3MYECKOH BETUYMHBI OT APYrod ¢
HCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUIl (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYILErocs Tela
OT BPEMEHHM JIBWKEHHUS TeJa, CUJIbl TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00paboTKu
MOBEPXHOCTEH TeJI U HE3aBUCUMOCTH CHJIbI TPEHUS OT ILJIOLIAAN COPUKOCHOBEHHUS TeJl, CHUIIbI
YIPYTOCTH OT YAJIMHEHHUS PYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH
TeJaa U OT IUIOTHOCTHU KHMJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT IIIyOUHBI, Ha
KOTOPYIO IOTPYKEHO TEJI0, YCIOBUHN IJIaBaHUS TEJ, YCIOBUI paBHOBECHs pblyara U 0JI0KOB),
y4acTBOBATh B IJIAHUPOBAHUU Yy4€OHOTO UCCIIEJOBaHMSI, COOUPATh YCTAHOBKY U BBIIIOJIHATH
U3MEpEHUs, Cleays MNPEeIOKCHHOMY IUIaHy, (DUKCHPOBATh pe3yJibTaThl MOJTYYEHHOU
3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BUJIE IPEIJIOKEHHBIX TaOIMIl U IpaduKoB, JIelIaTh
BBIBOJIBI 110 P€3YJIbTaTaM HUCCIIEI0BAHUS;

IIPOBOJAMTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIUUMH (IJIOTHOCTh BELIECTBA KUJKOCTH U
TBEPAOrO TeJla, CHUJa TPEHMsI CKOJIBKEHUS, NABICHUE BO3[yXa, BBITAJIKUBAIOIIAs CHIIA,
JIEHCTBYIOIIAsl HA HOTPYXKEHHOE B KUAKOCTb TEJIO0, KOAP(GUIMEHT MOJE3HOro AEeHCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAYs MPEI0KEHHONW WHCTPYKIMHU: IIPU BBIOJHEHUN U3MEPEHHM
coOupaTh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHNUE UCKOMOW BEJIMUMHBI;
co0uro1aTh MpaBUiIa TEXHUKU OE€30MaCHOCTH IpU paboTe ¢ 1a00paTOPHBIM 000PYI0BAaHUEM;
YKa3bIBaTh MPUHIMIIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIONINECS COCYAbI, OapoMeTp, pblyar, MOABMKHBIA W HENOJIBH)KHBIN
0JIOK, HAKJIOHHAS! TUIOCKOCTb;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C
Omopoll Ha MX ONUCaHus (B TOM YHCIE: MNOJUIMITHUKH, YCTPOMCTBO BOJONPOBOJA,
TUJIPaBIMYECKUN IIpecc, MAHOMETP, BBICOTOMEP, ITOPLUIHEBON HACOC, APEOMETP), UCIIOIb3Ys
3HaHHUA O CBOMCTBaxX (PM3MUECKUX SBJIICHUN U HeoOXoaumble (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJUTH IPUMEPHI (HAXOAUTh HHPOPMALUIO O IPUMEPAX ) MPAKTUUECKOTO UCTIOIb30BaHUS
bu3nueckux 3HAHUM B TIOBCEJAHEBHOW >KM3HM s oOecrneyeHHs O€30MacCHOCTH NpHU
oOpamieHun ¢ npuOopaMu M TEXHUYECKUMH YCTPOWCTBAMHU, COXpPAHEHUS 3J0pPOBbI U
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAOILEeH cpesie;

OCYIIECTBJISATh OTOOP UCTOUYHUKOB MHPOpManuu B MIHTepHETE B COOTBETCTBUM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M MYTEM CPABHEHMS PA3IIMUHBIX



MCTOYHUKOB BBIJIEIATh HHPOPMALUIO, KOTOpasl SIBISETCS] MPOTUBOPEUNBOM WIIK MOXKET OBITH
HEJOCTOBEPHOI;

e HCIOJIBb30BaTh IPHU BHIIOJHEHUH YYE€OHBIX 3aJaHUIl HAay4YHO-TIONYJSIPHYIO JHUTEpaTypy
(bU3MYECKOro cojiep)kaHus, CIpaBOYHbIE MaTepHajbl, pecypchl ceTu MHTepHeT, BIaaeTh
npuéMaMH KOHCIIEKTHUPOBAaHMsI TEKCTa, npeolOpa3zoBaHusl HHGOPMALMU U3 OJHOM 3HAKOBOI
CUCTEMBI B IPYTYIO;

e CO3/aBaTh COOCTBEHHbIE KpaTKHME MHCbMEHHbIE M YCTHbIE COOOIICHMS Ha OCHOBe 2-3
HCTOYHUKOB HH(pOpMAlMU (U3UUYECKOTO COJEp’KaHHs, B TOM YHUCIIE IMyOJUMYHO JAenaTh
KpaTKue COOOIIEHHS O pe3ysibTaTaXx MPOEKTOB MM Y4EOHBIX HCCJIEJIOBAaHUM, HPU ITOM
IPaMOTHO MCIOJb30BaTh U3YyUYCHHBIM MOHATUHHBINA amnmapar Kypca (GU3MKH, COIPOBOXKAATH
BBICTYIUICHHE IIPE3EHTAlUEH;

e  IIPU BBHIIOJIHEHUHU YUE€OHBIX IPOECKTOB U HCCIIEA0BAHUM pacpeaessaTh 0053aHHOCTH B IPyIIIe
B COOTBETCTBUU C MOCTaBICHHBIMU 3aJja4aMH, CJIECIUTh 32 BBHINOJIHEHUEM IlJIaHa JIeHCTBUH,
aJIeKBaTHO OLCHMBATh COOCTBEHHBIM BKJIAJ B JAEATENbHOCTb TIPYIIIbl, BbICTPaUBATh
KOMMYHHUKAaTHUBHOE B3aUMOJICHCTBHUE, YUUThIBAsi MHEHUE OKPYKAIOIIHX.

K xoHumy oOyueHus B 8 KJjacce mpeIMeTHbIE pe3yiabTaTbl HAa 0a30BOM YPOBHE JOJIKHBI
oTpaxarb C(HOPMHUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

e  HCHOJB30BATH MMOHATHUS: MAacca U Pa3Mepbl MOJIEKYII, TETJIOBOE JABM)KEHUE aTOMOB M MOJIEKYT,
arperaTHpIC COCTOSHHSI BEIECTBA, KPUCTAUTUYECKHE U aMOp(HBbIC Teia, HACHIICHHBIH U
HEHACHIILIEHHBIN TMap, BIAXXHOCTh BO3/1yXa, TEMIeEpaTypa, BHYTPEHHSSI SHEPIHs, TEIUIOBOU
JIBUTATENb, DJIEMCHTAPHBIA AJICKTPHUECKUH 3apsi], JIEKTPHUECKOE I0Jie, MPOBOIHUKU H
JTUDIIEKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TTOJIE;

e pa3nmuyaTh SBJICHUS (TEIUNIOBOE paCIIUpEHUE W CKaTHe, TeIvlonepeaaya, TelIoBOe
paBHOBECHE, CMauyMBaHUe, KalWUISPHBIC SBICHUS, MCIIApPEHUE, KOHACHCAIWs, TUIaBJICHHUE,
KpUcTajiu3anusi  (OTBEp/CBaHUE), KHUIICHWE, Teruionepenavya  (TErIoNnpOBOIHOCTb,
KOHBEKIMSI, W3Iy4YCHUE), OJJICKTPU3AIMs TeJl, B3aMMOJEHCTBHE 3apsjioB, JEHCTBUSA
JIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE MArHUTOB, JICHCTBHE
MarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM, DJIEKTPOMAarHUTHAsE HMHAYKIUS) TI0 OIIMCAHUIO UX
XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE (PH3HUYECKOE
SIBIICHHE;

e pacro3HaBaTh NPOSIBICHUE W3YUEHHBIX (PU3NYCCKHUX SBICHHUHA B OKPYKAIOIIEM MUPE, B TOM
yuciae (QU3MUECKUe SIBICHUS B TPUPOJE: TOBEPXHOCTHOE HATSIKEHHE W KalWUISIPHBIC
SIBIICHHSI B TIPUPOJIC, KPUCTALTBI B Tpupoje, uanydeHne ColHIa, 3aMep3aHre BOIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHEra, JJEKTPUYECKUE SIBICHUS B
aTMocdepe, IEKTPUIECTBO )KHUBBIX OPraHU3MOB, MAarHUTHOE IOJIe 3eMJIH, Ipeii( MOI0COB,
POJb MAarHUTHOTO TOJS JUISl JKU3HU Ha 3emiie, TOJSIPHOE CHSIHHE, NMPH 3TOM NEepPEBOIUTH
NPaKTUYECKYI 3aJadyy B Yy4eOHYI0, BBIJICIATH CYINICCTBEHHBIC CBOMCTBA (IIPU3HAKH)
(bU3NYECKUX SIBIICHUI;

e ONHKCHIBATh M3YYCHHBIC CBOMCTBAa TeN W (U3UYECKUE SIBICHUS, WCHOJIB3Yys (usmueckue
BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsSS OHEpPrus, KOJIMYECTBO TEIUIOTHI, YAelbHas
TEIUIOEMKOCTh ~ BEIECTBA,  yIeNbHas  TEIUIoTa  IUIABJICHMs,  yACNbHAas  TEIuloTa
napooOpa3oBaHus, yeNbHAs TEIUIoTa CTOpaHUs TOIUIMBA, KOA()(UIMEHT MOJIE3HOTO
JIEHCTBUS TETIOBOM MAITMHBI, OTHOCHTENIbHAS BIAXKHOCTh BO3IyXa, AIEKTPHUUECKUH 3aps,
CHJIa TOKa, OJIIEKTPHYECKOE HANpsDHKEHWE, COIMPOTHBICHHE IPOBOJHUKA, YIEIBHOE
COIIPOTHBIICHHE BEIIECTBA, pabOTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OIUCAHHU



NPaBWIBHO TPAKTOBATh (DU3MYECKUA CMBICT HCIOIB3YyEMBIX BEIWYHMH, OOO3HAYCHHS H
eIMHULIB! (PU3UYECKUX BEJIMUUH, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO (PU3NUYECKYIO
BEIMYMHY C JIPYTHMH BEJIMYMHAMH, CTPOHUTh TpadUKd M3YyYCHHBIX 3aBUCHUMOCTEH
(bu3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHHUS M IPOLECCHI, UCTIONB3Ysl OCHOBHBIC
MOJIOKEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOH  TEOpUM CTPOCHHS  BELIECTBA, IPUHIIMII
CYTIEPIIO3UIINH TI0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMSI 3apsia, 3akoH Oma 1is
ydyacTka 1enu, 3akoH Jxoyns—JleHua, 3aKOH COXpaHEHUs SHEPrHM, MPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMaTHYECKOE BBIPAKEHHE;
O00BACHATH (PU3NYECKHE MPOLIECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalui
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISIBIIATH MIPUIMHHOCIIEACTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHHe U3 1—2 JOrMyecKux MIaros ¢ onopoi Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemaTh pacuéTHbIC 3a7auu B 2—3 NEeUCTBHS, UCHOJb3Ys 3aKOHBI U (POPMYIIbI, CBS3BIBAIOLIHE
¢du3nvecKkre BeTMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3aIMCHIBATh KPATKOE YCIIOBHE,
BBIABIISATh HEJOCTATOK JAHHBIX JUIsl PELIeHMs 3a7ayd, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOMMBIC ISl €€ PEeIICHHs, TIPOBOJIUTh PACYEThl U CPAaBHUBATH MOJTYYCHHOE 3HAYCHHE
(bu3nUecKoil BETUUNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh TPU TOMOIIU (U3UIECKUX METOJIOB,
UCTOJb3Ysl ONMCAaHUE MCCIIEJIOBAHUS, BBLACIATH NIPOBEPsIieMOe MPEAIooKEeHHE, OLEHUBATh
NPaBWIBHOCT MOPS/IKA IPOBEACHUS UCCIICTOBAHHMS, I€TIaTh BEIBOIBI;

IPOBOJUTH OIBITHI MO HAOMIOACHHUIO (PU3NYECKUX SBICHUN MM (U3NYECKUX CBOWCTB Tel
(KanmMJUIApHBIE SIBICHUS, 3aBUCHMOCTH JABJICHHUS BO3/yXa OT €ro 00bhEMa, TeMIlepaTyphl,
CKOpPOCTH TIpOlLlecca OCThIBAHUS M HArpeBaHUs IPU HU3IYYEHUH OT IIBETa H3JIyvaromien
(Tornontaroeif) MOBEPXHOCTH, CKOPOCTh UCTIAPEHHSI BOJBI OT TEMIIEPATYpPhl )KUIKOCTH U
IUIOINAAH €€ MOBEPXHOCTH, JIEKTPU3ALUS TEJI U B3aUMOCHCTBUE IEKTPHUECKUX 3apsi/iOB,
B3aMMOJICHCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3YalW3alllsi MarHUTHBIX IIOJIEH IMMOCTOSHHBIX
MarHuTOB, JEHCTBUS MarHUTHOTO I0JI HA MPOBOJIHUK C TOKOM, CBOICTBA 3JIE€KTPOMAarHuTa,
CBOMCTBA  3JIEKTPOJBUIATENsl IOCTOSSHHOIO TOKa): (OpMYyJIUpOBaTh  IPOBEpSEMbIE
NPENOI0KEHUs, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOI'0 000PYAOBaHUs, ONUCHIBATH X0
OTIbITa U POPMYIIMPOBATH BHIBOJIBI,

BBINOJIHATH MPSIMbIE U3MEPEHUS] TEMIIEPATYPbl, OTHOCUTEIbHOMN BIAQXKHOCTU BO3/YXa, CHIIBI
TOKa, HANpPsDKCHUS C HCIOJIb30BAaHHEM aHAJIOTOBBIX TMPHUOOPOB M NATYUKOB (PH3UUECKUX
BEJIMYMH, CpPAaBHUBATh pE3YyJbTaThl HM3MEPEHUH ¢ Y4E€TOM 3aJaHHOH aOCONIOTHOM
MOTPEUTHOCTH;

POBOJIUTH HCCIEAOBAaHUE 3aBUCHUMOCTH OIHOH (hU3MYECKOH BETUYMHBI OT APYrod ¢
HCTIOJIB30BaHUEM TPSIMBIX W3MEPEHUH (3aBHCUMOCTh CONPOTHUBIICHHS MPOBOJHHKA OT €r0
JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYEHUs] M YAEJIbHOTO COINPOTHBICHHUS BEILECTBa
NPOBOJTHKMKA, CHJIBI TOKa, MIYIIETO Yepe3 NMPOBOJHUK, OT HANPSKCHHS Ha MPOBOTHUKE,
UCCIIEIOBAaHUE TOCJIEJOBATEIbHOTO U MApajuleIbHOTO COCJUHEHUH IPOBOJHUKOB):
IUTAHUPOBATh HCCIIEIOBaHUE, COOMpATh YCTAHOBKY W BBHINOJNHATH H3MEPEHUs, CIeIys
IPE/UIOKEHHOMY IUIaHy, (DUKCHPOBATh pE3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BUJE
TaOIUI ¥ TPapUKOB, AETATh BEIBOBI 110 PE3yJIbTaTaM UCCIICAOBAHUS,

POBOJUTH KOCBEHHBIE H3MepeHUs (U3NYECKUX BeAMYuH (yAedabHas TEII0EMKOCTh
BEIIECTBA, COIMPOTHBICHHE IPOBOJHMKA, PadOoTa W MOIIHOCTH DJIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh ~ W3MEPEHHMs, CcOOMpaTh  HKCHEPUMEHTAJbHYIO  YCTAaHOBKY,  CJleIys
NPEUI0KEHHON MHCTPYKIUH, U BBIYUCIISITh 3HAYCHUE BEIIMYHHEI,

co0uro1aTh MpaBUiIa TEXHUKU OE€30MaCHOCTH IpU paboTe ¢ 1a00paTOPHBIM 000PYI0BAaHUEM;
XapaKTepru30BaTh MPUHIIUITEI JEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C
ONOpOM Ha MX OMHUCAaHUA (B TOM YMCJE: CUCTEMa OTOIUICHHS JIOMOB, FMTPOMETp, MapoBas



TypOuHa, aMIIepMeTp, BOJIBTMETP, CIETUHK dIIEKTPUICCKON YHEPTHH, DIIEKTPOOCBETHTEIHHBIC
npuOOpPBI, HarpeBaTeNIbHbIE JIEKTPONPUOOPHI (IPUMEPBI), SMEKTPUUECKHE MPEJOXPAHUTEIH,
AIIEKTPOMATHUT, DJICKTPOJBUTATEIh TOCTOSHHOTO TOKA), MCHOJB3ys 3HAHMUS O CBOMCTBAX
(bu3nUecKux sBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCThIC TEXHUYECKHUE YCTPOHUCTBA M M3MEPUTEIBHBIE IPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, IMCUXPOMETpP, TUTPOMETD,
JBUTATEb BHYTPEHHETO CrOpaHMs, OSJEKTPOCKOI, pEOCTaT), COCTABIATH CXEMBI
AJIEKTPUUYECKUX LENel C MOCIIeA0BaTEeIbHBIM M MapajuIeiIbHbIM COCIMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHBIC 0003HAUCHHS HJIEMEHTOB JIEKTPUIECKUX IIeTIeH;

e IIPUBOAUTH IPUMEPHI (HAXOAUTH HHGOPMALIHIO O PUMEPAX ) MPAKTUYECKOTO UCTIOJIb30BAHMS
¢u3nvecKux 3HAHWA B TIOBCEJHEBHOW JKW3HHM Il oOecredeHHs O€30MacHOCTH TpU
oOpalmeHu ¢ NpUOOpaMU U TEXHUYECKUMH YCTPOMCTBaMHU, COXpAaHEHHs 370pPOBbS U
COOJIIOIEHHSI HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOLIEH cpesie;

e OCYILECTBJIATH MOMCK MH(pOpManuu (uzndeckoro coxaepkanus B VHTepHeTe, HA OCHOBE
UMEIOIINXCS 3HAHUH M TYTEM CPaBHEHHUS JONOJHHUTEIBHBIX WMCTOYHHKOB BBIICIISTH
UH(OPMaLKIO, KOTOPas SBJISIETCS MPOTUBOPEUUBOI UM MOKET OBITH HETOCTOBEPHOM;

e HCHOJB30BATh TPH BBHINMOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIONYJLIPHYIO JIHTEPATypy
(bU3NYECKOro cojiep)kaHus, CIpaBOYHbIE MaTepHajbl, pecypchl ceTu MHTepHeT, BIaaeTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMAIUK U3 OTHOW 3HAKOBOU
CHCTEMBI B IPYT'YIO;

e co3laBaTh COOCTBEHHbIE IHCBMEHHBIE U KpaTKUE YCTHbIE cOOOLIeHUs, 00001as
MHPOPMALIMIO U3 HECKOJbKMX HMCTOYHMKOB (DPU3UYECKOIO COJEp)KaHUS, B TOM YHUCIIE
MyOJIMYHO TPENICTABIATh PE3YJIbTAThl MPOEKTHOW WIIM HCCIIEIOBATEIHCKON NIESTEILHOCTH,
OpU 3TOM TI'PAMOTHO HCIIOJB30BaTh H3YyUYCHHbIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOKAATH BHICTYIUICHUE TIPE3CHTAIINCH;

e IIPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HUCCIEAOBAHMM (PU3MUECKHX MPOLECCOB
pacrnpenesiTh 0053aHHOCTH B TPYIIIIE B COOTBETCTBHH C MTOCTABICHHBIMH 33/1a4aMH, CJICIUTh
32 BBIIOJIHEHUEM IUIaHa JEUCTBHM M KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHHUBAThH
COOCTBEHHBI BKJIaZ] B JESATCIBHOCTh TPYIIBL, BBICTPAaMBaTh KOMMYHHUKATHBHOE
B3aUMOJICHCTBHE, TIPOSIBIISAS TOTOBHOCTh pa3pelaTh KOH(QIUKTHI.

K konny oOyueHus B 9 kiiacce nmpeaIMeTHbIE pe3y/lbTaTbhl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUIA:

e HCIOJNB30BAaTh IIOHATHS: CHCTEMa OTCU€Ta, MaTepualibHas TOYKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTO JBWXKEHUs, aedopmarus (ympyrasi, IUIacTHYECKas),
TPEHME, LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh M IEPETPY3KH, LICHTP TIKECTH,
a0COJIIOTHO TBEPOE TENO, LIEHTP TSKECTH TBEPAOIO Tella, PAaBHOBECUE, MEXAHUYECKHE
KoJieOaHMs M BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK, AJIEKTPOMArHUTHbBIE BOJIHBI, IIKaja
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb, CIEKTPHI UCIIYCKAHUS U
HOTJIOIEHUs, anb(a, 6eTa- 1 raMMa-u3ITy4eHHs, U30TOIIbI, I€PHAsl SJHEPreTHKa,

e pasnuyarh SBJIEHUS (PaBHOMEpPHOE M HEPABHOMEPHOE IMPSIMOJMHENHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE [BUXKEHHE, CBOOOJHOE MaJeHHE Tell, PAaBHOMEPHOE
JIBUKEHHE IO OKPY)KHOCTH, B3aUMOJEIHCTBHE TeJl, pEaKTUBHOE JBHKEHHE, KOJIEOATEIbHOE
JIBIDKEHUE (3aTyXalolMe W BBIHYXJEHHbIE KoJeOaHUs), pe30HAHC, BOJHOBOE JBU)KEHUE,
OTpakCHHE 3BYKA, NPSIMOJIMHENHOE PACIPOCTPAHEHHUE, OTPAXKCHHUE U IIPEIIOMIICHUE CBETA,
[IOJTHOE BHYTPEHHEE OTPa’KEHHE CBETA, Pa3JIOKEHHE OEoro CBeTa B CIEKTP U CIIOKEHHE



CHEKTPAJIbHBIX LIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs! PaJIMOAKTUBHOCTb, BOSHUKHOBEHHE
JMHEWYATOro CIEKTPa M3IyYeHHs) MO ONUCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE W3YYEHHBIX (PM3UYECKUX SIBJICHUN B OKpY)KaloIleM MHpe (B TOM
yrciie (pU3nuecKue ABJICHUS B IPUPOJIE: MPUINBbI U OTJIMBBI, ABMKEeHUE I1aHeT CoJTHEUHON
CUCTEMBI, PEAKTUBHOE JIBM)KEHUE JKUBBIX OPraHM3MOB, BOCIIPHUATHE 3BYKOB XMBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 3XO0, LIBETAa TE€J, ONTHYECKHUE SIBICHUS B
npupoze, OMOIOrHUecKoe JAEUCTBHE BHIMMOTO, YIbTPa(UOIETOBOTO M PEHTIC€HOBCKOTO
U3ITy4eHUI, €CTECTBEHHbIH paJAMOAKTUBHBIM (DOH, KOCMHYECKHE JIy4d, paJHOaKTUBHOE
U3JIy4YEHUE IPUPOJHBIX MHHEPAJOB, JECHCTBUE PAAMOAKTUBHBIX W3IYyYCHMH HAa OpraHU3M
YelioBeKa), MpU ITOM INEPEeBOAUTH MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBLICIATH
CYIIECTBEHHbIE CBOICTBA (MpU3HAKN) (PU3MUECKUX SBICHUH;

ONMCHIBATh W3YYEHHbIE CBOMCTBA Tel M (DU3UUECKHUE SIBICHUS, MCIONb3Yysd (PU3NYECKUE
BEJIMYMHBI (CpeIHssl U MIHOBEHHas CKOPOCTh Tela NpPU HEPAaBHOMEPHOM JIBH)KEHUH,
YCKOPEHHE, NepEMELIEHHUE, IIyTh, YIJIOBasl CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA
TSKECTH, YCKOPEHHE CBOOOJHOTO MaJCHUS, BEC Teja, MMIIYJIbC Tela, HMIIYJIbC CHIIbI,
MexaHuuyeckas paboTa U MOIIHOCTb, MOTEHUHUAJIbHAs SHEPrusl Tejla, MOJHSATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IOTEHIIMAJIbHAsL SHEPT U CHKATOM NPY>KUHBI, KUHETUYECKasl SHEPrus,
[0JIHAs MEXaHUYecKasi YHEprusi, IeprUol U YacToTa KojeOaHW, JIMHA BOJIHBI, TPOMKOCTh
3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, NOKA3aTeb MPEIOMIIEHUS CPE/bl), IPU OMUCAHUU
MIPaBWJIBHO TPAaKTOBaTh (PU3UYECKHI CMBICT HCHOJB3YEMBIX BEJIMYMH, OOO3HAYEHUS U
eIMHULIB! (PU3UYECKUX BEJIMUUH, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3NYECKYIO
BEJIMYMHY C JAPYTMMU BEJIMYMHAMH, CTPOUTh TpaQUKU H3YYEHHBIX 3aBUCUMOCTEN
(bu3N4ECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tes, (DU3MUECKHUE SIBJICHUS M IPOLIECCHI, HCIOJb3YyS 3aKOH
COXPAaHEHHUs SHEPIUH, 3aKOH BCEMUPHOI0 TATOTEHHUS, IPUHIUI CYIIEPIIO3ULIMH CHJL, IPUHLIMIT
OTHOCUTENIbHOCTH [ammiies, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHS HMITYJIbCA, 3aKOHbBI
OTpaXCHMsI U IIPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiJI0BOI0 U MaCCOBOI'0 YHCE IIpU
SJIEPHBIX PEAKLUAX, IIPU ITOM JJaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €0
MaTEMaTHYECKOE BbIPAKECHHUE;

00BACHATH (PU3MYECKHE MPOLIECCHl U CBOICTBA TEJ, B TOM YMCJE U B KOHTEKCTE CUTYyallHii
IIPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBLBISITh IPUYMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOpOW Ha 2—3 HM3YyYEHHBIX CBOICTBa
bu3nuecKux sBICHUH, GU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3a/ayM (Omuparoniyecs Ha CUCTeMY M3 2—3 ypaBHEHHUM), HCIOJIb3Ys
3aKOHBI U (hOpMyIIBl, CBA3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a yCJIOBUS
3aJla4yM 3alKChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEJOCTAIOIINE WIK U30BITOUHbIE JAHHBIE,
BbIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOIMMBIE JUIsl PEIICHUs, NMPOBOAMUTH PACUETHI U
OLICHUBATh PEAIUCTUYHOCTH MOTYUEHHOI'O 3HaUEHUS! (PU3NYECKON BETNUMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh IPU MOMOLIM (U3NUYECKUX METOJIOB,
UCIIOJIb3YS ONKMCAHUE MCCIIEIOBAHUS, BBIICIATH IPOBEPAEMOE MPEIION0KEHUE, OLEHUBATh
IIPABWJIBHOCTh NOPSJKa MPOBEACHUS HMCCIEAOBAaHUA, [€1aTh BBIBOABI, NHTEPIPETUPOBATH
pe3yabTaThl HA0JIIOIEHUH U OIBITOB;

IPOBOJUTH OIBITHI MO HAOMIOACHHUIO (PU3NYECKUX SBICHUN MM (U3NYECKUX CBOWCTB Tel
(u3yuenue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHHUS YHEPIHH, 3aBUCHUMOCTh I€pHOa
KoJIeOaHUH IPYKUHHOT'O MasiTHUKA OT MacChl Ipy3a U AKECTKOCTH MPYKUHbI M HE3aBUCUMOCTh
OT aMIUTUTY/bI MaJbIX KOJeOaHUH, MPSIMOJIMHEITHOE PAacIPOCTPAHEHUE CBETA, PA3NIOKCHHE
0enoro cBeTa B CIEKTpP, U3y4eHHE CBOMCTB M300pa)K€HUs B IJIOCKOM 3€pKaje U CBOMCTB
M300pakeHUs] MpeaMeTa B COOMpAroNIel JMH3e, HAOMIOEHUE CIUIONIHBIX M JIMHEHYaThIX



CIIEKTPOB M3JyYEHHUS): CAMOCTOSITEIIPHO COOMpATh YCTaHOBKY W3 M30BITOYHOTO Habopa
000py10BaHNUs, OMUCHIBATh XOJ] OIBITA U €TI0 Pe3yIbTaThl, (HOPMYIUPOBATH BBIBObI;
IIPOBOAMTD NMPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OIpeIesis CpeiHee 3HaUeHUe
U3MepseMoil BeTu4nHbI ((POKYCHOE PacCTOSTHUE COOMpAIONIe TMH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHust (M3MEPUTEITHHOTO MPUO0pa);

IIPOBOJUTH UCCIIEJOBAHNE 3aBUCUMOCTEN (PM3NUYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMbIX
U3MEpEeHuil (3aBUCMMOCTb IYTH OT BPEMEHH IpPU DPABHOYCKOPEHHOM JIBKEHUH O€3
HayvaJabHOM CKOPOCTH, Mepuoa KojeOaHUH MaTeMaTHYeCKOro MAasTHUKA OT JJIMHBI HUTH,
3aBUCHMOCTH yIJIa OTPa)KEHUS CBETa OT yIja MaJeHUs M YIJla MPEeJoOMIIEHHsS OT yria
NajeHus): IUIAHUPOBATh  MCCJIEJOBAHME, CAMOCTOSATENBHO  COOMpaTh  YCTaHOBKY,
(buKCUPOBATH PE3YbTATHI IOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TaOIHIL U
rpauKoB, JieN1aTh BHIBOJIbI IO PE3YJIbTaTaM UCCIIEI0OBAHUS;

IIPOBOIMTH KOCBEHHbIE MU3MEPEHUS (PU3UUECKUX BEIUUYUH (CPEHSSI CKOPOCTh U YCKOPEHHUE
TeNa IMpU PABHOYCKOPEHHOM JBHMKCHHH, YCKOPEHHE CBOOOJHOIO MajeHUs, >XECTKOCTh
MPYXHUHBI, KO3QPUIMEHT TPEHUS CKOJIBKEHUSI, MEXaHHuecKas paboTa 1 MOIIHOCTb, YacTOTa
U IepuoJi KoieOaHMM MaTeMaTHMYeCKOro W MPY)KMHHOTO MAasTHUKOB, ONTHYECKas CHIIa
coOuparomieil JUH3bI, pPaJUOAKTUBHBIN (OH): TIJIAHUPOBATH H3MEpPEHHUs, CcoOUpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBINOJHATH M3MEPEHHUs, CIEAys MpPEeI0KEHHON
MHCTPYKILUH, BEIYUCIISITh 3HAUCHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJIYYE€HHBIE PE3YyJIbTAaThI C
y4E€TOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHHUI;

co0IroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpU padoTe ¢ 1a00paTOpHBIM 000PYAOBAHUEM;
pa3nuyaTh OCHOBHbIE NMPU3HAKU M3YYCHHBIX (U3UUECKUX MOJIENEH: MaTepuaibHas TOYKa,
abCOIOTHO TBEPAOE TEJI0, TOUEYHBIH UCTOYHHK CBETa, JIyd, TOHKAsl JIMH3a, IUIaHETapHas
MOJIEJIb aTOMA, HYKJIOHHAsl MOJIE€Ib aTOMHOTO S1/1pa;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS W3YYEHHBIX TPUOOPOB M TEXHUUECKHUX YCTPOWUCTB C
ONOpPOI Ha WX ONMUCaHUs (B TOM YMCIE: CIMIOMETp, NAaTYUKU TOJIO0KEHUS, PACCTOSHUS U
YCKOpPEHHS, pakera, d9XOJOT, OYKH, HEPUCKOIl, (oToammapaT, ONTUYECKHUE CBETOBOJIBI,
CIIEKTPOCKOI, TO3UMETp, KaMepa Bunbcona), Ucronp3ys 3HaHUSA O CBOMCTBaX (pU3MUECKUX
SBJICHUN 1 HEOOXOAMMbIE PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBbl M CXEMATUYHBIE PUCYHKM HW3YYEHHBIX TEXHUYECKUX YCTPONCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKHX IPOLECCOB MpPU pEIIeHUU Yy4eOHO-
NPAaKTUYECKHX 3aJ1a4, ONTUYECKHE CXEMBI JUIsl HOCTPOCHUSI M300paKeHUH B IJIOCKOM 3epKaje
1 cOOMparoIie JInH3e;

IPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMALIMIO O IPUMEpax) MPaKTUYECKOr0 UCIIOIb30BAHUS
¢u3NyecKUx 3HAHUW B TMOBCEIHEBHOM KHM3HU Ui oOecriedyeHus Oe30MacHOCTU IpHU
oOpalmeHu ¢ NpuOOpaMU U TEXHUYECKUMH YCTPOMCTBaMHU, COXpAaHEHHs 370pPOBbS U
COOJII0ICHHSI HOPM 3KOJIOIMUYECKOI0 OBEJIEHUS B OKPYKAIOIIEH Cpelie;

OCYILECTBIIATh ~ NOUCK  uHpopmanuu  (usuyeckoro coxepkanuss B VHTepHere,
CaMOCTOSITENIbHO  ()OPMYJIMPYsl TOMCKOBBIM  3alpoc, HaxOAUTh IIyTH ONpPEIEICHUS
JIOCTOBEPHOCTH  MOJY4YeHHOW MHGOpPMaluMM Ha OCHOBE HUMEIOIIMXCS 3HAHUA H
JIOTIOJTHUTEIbHBIX UCTOUHUKOB;

UCTOJIb30BaTh IPHU BBINOJHEHUM YYEOHBIX 3a/laHuil HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3MYECKOTO COJEepKaHusl, CIPaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BianeTh
npuéMaM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIC NMHUCHBMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(MOpMAIMM U3
HECKOJIbKUX MCTOYHUKOB (PM3MUYECKOTO COJEpKaHus, MyOJINYHO MPENCTaBIATh PE3yIbTaThl
IIPOEKTHON WM HCCIEN0BATEIbCKOM NEATEIbHOCTH, IPU 3TOM TPaMOTHO HCIIOJIb30BaTh
M3YYEHHBIM MOHATUMHBIA anmapaT u3ydyaeMoro pasjaena (U3MKH U CONpPOBOXKIATh
BBICTYIIJICHUE NIPE3CHTAIeN ¢ yu€TOM 0COOEHHOCTEH ayTMTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunvecTBo yacos DJIEKTPOHHbIE
Ne HanmeHnoBanue
(uudgposbie)
n/ | pasiesioB H TeM Bcer | Kourpoasn | IIpakTuyeck
o0pa3oBare/ibHbIE
1| MporpaMMbI 0 ble padoThI ue padoThl
pecypchl
Pazgen 1. Pusuka u e€ posib B NO3HAHUH OKPYKAKIEr0 MUPa
DUBHKA - HAVKA O bubmuoreka IIOK
1.1 Y 2 0 1 https://m.edsoo.ru/7f416
IpUpoJIe
194
DUsHeCKIe bubmuoreka [IOK
1.2 2 0 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EcrectBeHHOHAaYyYH bubnuoreka [IOK
1.3 BII METO]T 2 0 0 https://m.edsoo.ru/7f416
HO3HAHUSA 194
Uroro no pazneny 6
Pazgea 2. IlepBoHavyajibHbIe CBeIeHUS 0 CTPOEHUH BelleCcTBa
CrooCHIE bubmuoreka IIOK
2.1 P 1 0 1 https://m.edsoo.ru/7f416
BEIIIeCTBA
194
JIBxeHue u bu6muotexa [IOK
2.2 B3aNMOJICHCTBHUE 2 0 0 https://m.edsoo.ru/7f416
4aCTHUL[ BEIIECTBA 194
ArperarHble bubnuotrexa LIOK
2.3 COCTOSIHUS 2 1 1 https://m.edsoo.ru/7f416
BelllecTBa 194
Hroro no pasneny 5
Paznen 3. /IBuskeHue U B3aumMojieiicTBue e
Mexanunueckoe bubmorexa LIOK
3.1 3 0 1 https://m.edsoo.ru/7f416
JIBIDKCHHUE
194
MHepmms. Macca bu6mmoreka IIOK
3.2 P, ’ 4 0 2 https://m.edsoo.ru/7f416
TJIOTHOCTh
194
bu6mmoreka [IOK
33 Cuna. Bunel cun 14 2 1 https://m.edsoo.ru/7f416

194
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Hroro no pasneny 21

Paznen 4. /laBnenue TBEPABIX TeJ, ;KUAKOCTEN U ra3oB

JlaBneHue.
Ilepenaga
a;)HéHHHH bubmuoreka IIOK
4.1 A . 3 0 1 https://m.edsoo.ru/7f416
TBEPABIMH TEIIAMH, 194
KUIKOCTIMU U -
razaMu
Tanncrue bu6mmoreka [IOK
4.2 5 1 0 https://m.edsoo.ru/7f416
JKUJIKOCTH 194
Bbu6mmoreka IIOK
4.3 Armoceproe 6 0 0 https://m.edsoo.ru/7416
JIaBIICHUC 194
JlerictBue
JKHJIKOCTH M T'a3a Bubnrorexa HOK
4.4 A : 7 1 2 https://m.edsoo.ru/7f416
Ha MOTPYXEHHOE B 194
HUX TEJIO T
Hroro no pasneny 21
Paznea 5. PaGora n MmomiHoCTh. JHEprus
bu6mmoreka LIOK
5.1 Pabora 3 0 1 https://m.edsoo.ru/7f416
MOIIHOCTH
194
bocThie bu6mmoreka [IOK
5.2 P 5 0 0 https://m.edsoo.ru/7f416
MEXaHU3MbI
194
Mexanuueckas bubmorexa LIOK
5.3 4 1 0 https://m.edsoo.ru/7f416
SHEPrus
194
Hroro no pasneny 12
PesepBHOoE Bpems 3
OBHIIEE KOJIMYHECTBO
YACOB IIO 68 6 12
I[TPOI'PAMME
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8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM u¢posbie
Ne n/m pasi Kontpouabsnsie | IIpakTnueckue (ipp )
NMPOrpamMMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTbI
pecypchl
Pa3znen 1. TenJioBble siBIeHUS
N but6mmoreka ITOK
1.1 CrpoeHue u CBOMCTBA BEILLIECTBA 7 1 0 hitps://m.cdsoo.ru/7f4181 ce
but6mmoreka ITOK
12 Terosbie mporeccy! 21 I 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3gen 2. DinekTpuyecKkue H MATHUTHBIE SIBJICHUS
21 DneKkTpuyecKue 3apsaabl. 3apsHKEHHBIE Tena 7 1 0 bu6muoreka [IOK
’ U UX B3aUMOJEUCTBHE https://m.edsoo.ru/7f4181ce
. N but6mmoreka ITOK
2.2 ITocTOSTHHBIN IEKTPUIECKUN TOK 21 1 6 hitps://m.cdsoo.r/7f4181 ce
but6mmoreka ITOK
2.3 MarHuTHbIe ABICHHA 6 I I https://m.edsoo.ru/7f4181ce
bubmmoreka ITOK
24 DneKTpOMarHuTHAsI HHAYKIUS 3 0 0 hitps://m.cdsoo.rw/7f418 1 ce
Uroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 11
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9 KJTACC

KonunvecTBo yacos DJICKTPOHHBIE
HaumeHnoBanue
Ne (undposbie)
pa3aesioB U TeM Konrposbusbie | IlpakTnueckue
n/n Bcero o0pa3oBare/ibHbIE
NPOrpamMMsbl padoThI padoThI
pecypcbl
Paznen 1. Mexanuveckue siBJeHUs
Mexanunyeckoe
11 JIBIDKCHUE U 10 1 ) but6mmoreka ITOK
' CIIOCOOBI €10 https://m.edsoo.ru/7f41a4a6
OICAHUS
12 BzaumopeiictBue 20 1 ) but6mmoreka IIOK
' Tel https://m.edsoo.ru/7f41a4a6
13 3aKOHBI 10 1 1 bubmuorexa [IOK
' COXPaHCHHS https://m.edsoo.ru/7f41ad4a6
Hroro no pasneny 40
Paznen 2. Mexanudeckue KoJieO0aHUSI M BOJTHBI
71 MexaHnyeckue 7 0 ’ but6mmoreka IIOK
' KoJIEOaHus https://m.edsoo.ru/7f41a4a6
29 Mexanuueckue 2 1 0 but6mmoreka IIOK
' BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 3. DiaekTpoMarHuTHoe moJie

H JICKTPOMAIrHUTHBLIC BOJTHbBI

DNIEeKTPOMarHUTHOE
31 roJsiec u 6 1 1 bubmuoreka [IOK
' 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Uroro no pazneny 6
Paznen 4. CBeTOBbBIE SIBJICHUS
3aKOHBI
4.1 acTIpOCTpaHEHUS 6 0 0 bubsmorexa LIOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
CBeTa
JIuH3EI 1
4.2 ONTHUYECKHE 6 1 2 bubmmorexa [OK
' https://m.edsoo.ru/7f41a4a6
IPUOOPHI
43 Paznoxenue 6emoro 3 0 0 bubaunoreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41ad4a6
Hroro no pasneny 15
Pa3nen 5. KBanToBble sIBJIEHUS
Hcnyckanue n
5.1 MOMIONICHNE CBETA 4 0 1 bubmmorexa [IOK

aTOMOM

https://m.edsoo.ru/7f41a4a6
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59 Crpoenue 6 0 bubmuorexa [IOK
' aTOMHOTO spa https://m.edsoo.ru/7f41a4a6
but6mmoreka ITOK
3.3 SInepHbic peaxuum 7 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pasnen 6. [loBTropuTe1bHO-00001Ia0INIT MOLY1b
IloBTOpEHUE N
6006
6.1 :0 Oe U;II?:HI/ESI ca 9 0 bubmorexa [JOK
' AP P https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9
KJ1acc
Wroro no pazneny 9
OBUIEE KOJIMYECTBO
YACOB IIO 102 13

ITPOI'PAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

