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COAEPXAHUE OBYYEHMUA
7 KIIACC

Pasznes 1. @®u3uka u e€ poJib B NO3HAHMU OKPYKAIOLIEr0 MUpa.

®dusnka — Hayka o npupone. SBneHus npuponsl. PU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mepenne (usmueckux BenuunH. Du3ndecKue
npuoopsl. [lorpenHocTs n3MepeHnil. MexxayHapoiHas CUCTEMA EIUHULL.

Kak ¢u3uka u apyrue ectecTBeHHbIE HAyKU U3y4aroT npupony. EctecTBeHHO-
HAy4HbII METOJl NO3HaHWs: HaONIOeHHe, ITOCTAaHOBKAa HAYyYHOTO BOIpOCa,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT [0 NPOBEPKE THUIIOTE3, OObICHEHUE
HaOmogaemMoro sBieHus. OnucaHue PU3NUECKUX SIBICHUH C TOMOILBIO MOZEIEH.

JHemoncmpayuu.

1. MexaHHU4yecKue, TEIUIOBBIC, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHUSL.

2. ®usnueckue nNpuOOpbl U Mpoleaypa OpsIMbIX U3MEPEHHI aHAIOTOBBIM H

1U(POBBIM PUOOPOM.

Jlabopamopnuie pabomut u onvimeul.

1. OmnpeneneHue EHbI ASIEHUS Kbl U3MEPUTEIIBHOTO MPUOOPA.
N3mepenune pacCTosHUM.

N3mepenue 00bEMa )KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pazMepoB MaJIbIX TEJL.

W3mepenue temmeparypbl IIpU IOMOLIM JKUJIKOCTHOIO TEPMOMETPA M
JaT4YHKa TEMIIEPATYpPHI.
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6. IIpoBenenue uccienoBaHUs MO IMPOBEPKE TMIOTE3bI: JAJIBHOCTH ITOJETA
niapuka, MylmeHHOT0 TOPU30HTAIBHO, TeM OOJiblle, YeM OOJIbIlle BHICOTA
MycCKa.

Paznen 2. IlepBoHavyajibHbIE CBEEHHUS O CTPOCHUHU BelleCcTBA.

CrpoeHue BemlecTBa: aroMbl M MOJIEKYNbl, HUX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JIBmxeHnue wyactuil BemectBa. CBA3b CKOPOCTH JABMXKCHUS YAaCTUI] C
temrneparypoil. bpoyHoBckoe aBuxkenue, nuddysus. B3anmopelcTBue YacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperarHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTammuyeckux) Tesl. B3auMoCBsSI3b MEXIYy CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJICKYJSPHBIM cTpoeHneM. OcoOeHHOCTH
arperarHbIX COCTOSIHUWA BOJIBL.

Jemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JABUKECHUS.



2. HaGmonenue nuddysumn.
3. HaGmionenne  siBjaeHud,  OOBSACHAIOMIMXCS  MPUTSKECHUEM  WIU
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnuie pabomut u onvimol.

1. OneHka JguameTpa aroMa METOAOM PsAIOB (C  HCIOJIb30BAHUEM

dboTorpadmii).

2. OnbITHI 10 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl O OOHAPYKEHUIO ACHCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKECHHUS.

Pa3nea 3. /IBukenune u B3auMoaecTBHE TeJl.

Mexannueckoe IBHKeHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUYKCHHUE.
Ckopoctb. CpenHsii CKOpPOCTh NMPU HEPABHOMEPHOM JIBMKEHUU. Pacu€r mytu u
BPEMEHU JIBUKEHUS.

SlBnenne wHepuuu. 3aKOH HMHEpUMH. B3auMonencTBHE TEN KAk MNPUYMHA
W3MEHEHUSA CKOPOCTHM JBWXKEHHS Tel. Macca Kak Mepa HHEPTHOCTH Tella.
[InotHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IUHULIEC
00bEMa BelIeCTBa.

Cuila Kak xapakTepucTHKa B3auMonercTBusa Tesl. Cuila ynpyrocTd U 3aKOH
['yka. M3mepeHne cuiabl C MOMONIBIO JUHAMOMETpA. SIBJIEHHE TATOTCHUS W CHIIA
TsokecTH. CHila TSKECTH Ha Ipyrux IaHerax. Bec rema. HeBecomocts. Cnoxkenue
CWJI, HAIPABJICHHBIX MO OAHOM mpsiMoil. PaBHOmelcTByromas cwi. Cuna TpeHwUs.
TpeHue CKONbKEeHUS U TPEHUE MTOKOs. TpeHre B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaOnronenue MexaHU4eCKOro JBUKECHUS Tea.

N3mepenune cKopoCcTh NpsIMOJIMHENHOTO JBUKEHUS.

Habmronenue siBJIeHUST MHEPIIUH.

Habnronenue n3MeHeHust CKOPOCTH TPU B3aUMOJICHCTBUU TE.

CpaBHeHHME MACC IO B3aUMOJICHCTBUIO TEJL.

CrioxeHune cui, HalpaBJICHHBIX MO OJHOW MPSIMOM.

ﬂaﬁopamopnbte pabomul u onvimol.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JABUKEHUS (IIApUKa B >KUAKOCTH,
MOJIETTH DJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajee).

2. OmpezeneHne CpeaHEN CKOPOCTH CKOJIbKEHHUs Opycka WM IIapuka o
HAaKJIOHHOM IIJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO Tea.

4. OmbITHI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHS (Iedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUW CHUITBI.

5. ONBITB, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOIBXEHUS OT
BECa TEJIa M XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBineHue TBEPABIX TeJl, :KUKOCTEIl U ra3os.
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Jasnenue. CriocoObl yMEHBIIEHUSI U YBETUYEHUS NaBiieHud. JlaBieHue rasa.
3aBUCMMOCTh JIaBlICHHUsI Ta3a OT o0béma, Temmeparypbl. I[lepemaua naBieHuUs
TBEPIBIMU TEJNAMH, XKUJIKOCTAMM U Tazamu. 3akoH [lackans. IIHeBMarnueckue
MAaIuHbBI. 3aBUCUMOCThH JIaBIICHUS XKUIAKOCTH OT TIyOWHBI. ['mapocrarmueckuit
napagokc. Coobmarommuecs cocynsl. [ mapaBimdeckie MEXaHU3MBI.

Atmocdepa 3emun u armocdepHoe napieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AyIHON oOonoukn 3emiu. OmnbiTt Toppuuennu. M3mepenue arMmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHHS OT BBHICOTHI HAJl YPOBHEM MOPHI.
[TpuGops! 1715 U3MepeHus: aTMOC(EepHOTO JaBICHUS.

JlelicTBrE XKUIAKOCTU M ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHUS ra3a OT TEeMIEPATyPHI.

[lepenaya naBiieHUS )KUIAKOCTHIO U TA30M.
Coobmiaromuecs cocyibl.
['mapaBiryeckuil mpecc.
[IposiBnenue neiicTBUs aTMOC(HEpPHOTO TaBIICHUS.
3aBUCUMOCTD BBITAJIKMBAIONICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH Teja
Y TJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEH CUJIBI BECY BBITCCHEHHOM KUIKOCTH.
YcnoBue naaBaHus TEIN: MIIABAHUE WJTU TIOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOUIEHUS TJIOTHOCTEH TeJa U KUJIKOCTH.
Jlabopamophuie pabomwt u onvimeol.
1. HccnenoBaHue 3aBUCUMOCTH Beca Telia B BOJE OT 00bEMa NOTPYKEHHOM B
YKUJKOCTh YaCTH TeJa.
2. OnpeneneHue  BBITAJKUBAIOIIEH  CUJIbI, JCWUCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOLIEH CHJIbI, IEVCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MaccChl Tea.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKHUBAIOIICH CHUJIBI,
JIEUCTBYIONICH Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHOM B )KUIKOCTh
YacTH TeJa U OT INIOTHOCTH KHUJKOCTH.
5. KoHcTpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHHE JIOAKH W
OIIpEHENIEHUE €€ IPY30IOABEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTDH. DHEPIrUsl.

Mexanuueckas pabotra. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HakJOHHas IUIOCKOCTh. IIpaBuio
paBHOBecus peryara. [I[puMeHeHue npaBuiia paBHOBECHS pbluara K 0J10Ky. «3070T0€
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npaBuio» Mexanuku. KIIJ[ npocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexanuyeckass »Heprus. KuHeTHyeckas W TNOTEHUUAIbHAS JHEPTHS.
[IpeBpalieHre 0OJHOTO BH/Ia MEXAHHUUYECKOM 3HEPIUH B APYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomut u onvimeul.

1. Onpenenenre padbOThI CUJIbI TPEHUS IPH PABHOMEPHOM JABUKEHHUH TEJIA IO

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblyara.
3. Uzmepenue KIIJI HakIOHHOM MIIOCKOCTH.

4. V3ydyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUU.
8 KUIIACC

Pa3znen 6. TerioBble siBJIeHHUS.

OCHOBHBIE TIOJIOXKEHUA MOJIEKYJIAPHO-KHHETUYECKOM TEOPUU CTPOECHUSA
BemiecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYd. OTBITHI, MOJATBEPKAAIOIINE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHOKUHETUUECKOU TEOPHUH.

Mogenu TBEPIOro, XKUIKOTO U Ta3000pa3HOrO COCTOSHUM BeIIECTBA.
Kpucrannuueckue u amopdubsie tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOXKECHUN MOJICKYJISIPHO-KHHETUYECKOM TEOPHH.
CmaunBaHME U KaMWJUISIPHBIE SIBJICHUA. TEII0BOE pacIIMPEHUE U CKaTHE.

Temneparypa. CBs3b TemIeparypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS
yacTull. Buytpennsiss sHeprus. CnocoObl H3MEHEHHsS BHYTpPEHHEH DSHEpruu:
TeIIonepeaaya u CoBepiiieHre padoTel. Bubl Temionepeaadn: TermaIonpOBOIHOCTD,
KOHBEKIIHS, U3JTYYCHHUE.

KonndecTBo TemIoTH. YAeiabHas TEIJIOEMKOCTh BeEIICCTBA. 1eIIOOOMEH H
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TEIIOBOro Oananca. [1naBneHue u oTBepieBaHue
KPUCTAJUIMUYECKUX BEILECTB. YenbHas TerioTa rasieHus. [lapoobpazoBanue u
koHAeHcanus. Mcnapenue. Kunenue. VYimenbHas TeruioTra mapooOpa3oBaHUS.
3aBUCHMOCTD TEMITEPATyphl KUIIEHUS OT aTMOC(HEPHOTO JIaBICHUS.

Brnaxunocts Bo3yxa.

DHeprus TOIJIMBA. YIeJIbHas TeIJIOTa CTOPaHHUs.

[Ipunuunel pabotsl TemmoBbix aurarenei KIIJ[ TermoBoro asuraresns.
TennoBble IBUTATENH U 3aIIUTA OKPYXKAIOLIEH CPEIbI.

3aK0OH COXpaHEHHUs U MPEeBpaIlCHUs] FHEPTUHU B TEIJIOBBIX IIpoIeccax.

Hemoncmpayuu.

1. HabGmronenre 6poyHOBCKOTO ABMIKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmroneHue siBJeHUN CMavyuBaHUS U KalTWJUISIPHBIX SBJICHUM.

4. HaOmroneHue TerIoBOro paciiipeHust Tell.

W3meHeHne naBjieHUs ra3a Mpd U3MEHEHHH 00bEMa M HarpeBaHUM WIIH

OXJIAXICHUU.

[IpaBuna u3mMepeHus: TeMIepaTypsl.

Buel Tenmonepenayu.

OxytaxIeHUe TIPU COBEPIIICHUU PaOOTHI.

. HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMHU CHIJIAMH.

10. CpaBHEHHE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGnrofneHue KUmeHus.

12. HabmroneHre mocTosSTHCTBA TeMITepaTyphl MPH TUIABJICHUH.

13. Mojenu TEeIUIOBBIX JIBUTaTCIICH.

Jlabopamopnuie pabomwt u onvimol.

1. OnsITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MTPUTSKEHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnmpITel MO HAOIIOICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, JKHJIKOCTEH H
TBEPIBIX TEIL.
OmnpezneneHue gaBjieHUs BO3ayxa B 0a/UIOHE MINPUIIA.

5. OnsITBl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JlyXa OT €ro
00BbEMa 1 HarpeBaHMsI WITH OXJIAKICHHS.

6. [IpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUJKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabGmroneHue u3MEHEHHMS BHYTPEHHEW OJHEpPruu Tejla B pe3yibrare
Terionepeaady U padoThl BHEIIIHUX CUJL.

8. HccnemoBanue sBIICHHS TeIJIoOOMEHA NIPH CMEIIMBAHUU XOJOTHON U
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ropsiueil BOJBL.
9. OmpenesieHWE  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOAOW  IpHU
TEMJI000MEHE C HArPeThIM METAINTMYECKUM LIMJIUHIPOM.

10. OnpeneneHue yeabHON TEINTIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpouecca HCapeHusl.

12. OnpeneneHre OTHOCUTEIIbHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHne yIeabHOW TEIUIOTHI IUIABJICHHUS JIbJA.

Paznen 7. DuekTpuuyeckue 1 MATHUTHBIE SIBJICHUS.

Onektpuzanus Tel. J[Ba poma anekTpuyeckux 3apsgoB. BzaumoneiicTBue
3apsKEHHBIX Tell. 3aKoH KyloHa (3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHS 3apsKEHHBIX
TeJ OT BEJIMUMHBI 3aPSIIOB U PACCTOSHUS MEXTY TEJIaMM ).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH anekTpuyeckoro nois. [IpuHomn
CYNEPHO3UIIMU IIECKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM yPOBHE).



Hocutenu snekTpuyecKkux 3apsaioB. DJIEMEHTAPHBIN JICKTPUUECKUIN 3apsil.
Crpoenue atoma. [IpoBOJHUKY U TUDTIEKTPUKHU. 3aKOH COXPAHEHUSI AJIEKTPUIYECKOTO
3apsja.

DNEeKTpUYEeCKUM TOK. YCJIOBUSA CYIIECTBOBAHUSI AJIEKTPUUYECKOIO TOKA.
N cTOYHMKHA TIOCTOSSHHOTO TOKa. JIeMCTBUSA BIEKTPUUYECKOTO TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE ). DIIEKTPUYECKHUIM TOK B KHUJIKOCTSAX U Ta3ax.

OnekTpuueckas 1enb. Cuiia  TokKa.  DJIEKTPUYECKOE  HaNpsiKEHHUE.
ConpoTuBiaeHHE TPOBOJHUKA. YIEIbHOE COMPOTUBIICHHE BelllecTBa. 3akoH Oma Jist
y4acTka uenu. [locienoBarenbHoe 1 MapajuieIbHOE COCTMHEHUE MPOBOITHUKOB.

PaGora ®u MOImMHOCTH JNEeKTpUYEeCKOro Toka. 3akoH Jxoyms—JleHia.
DJIEeKTpUYECKUE IETH U MOTPEOUTENH eKTpUUeCKOor dHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

ITocTositHHBIE MarHuThl. B3auMoaeCcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
rosie. MarHuTHOE noJie 3eMJIU U €r0 3HAYEHUE JJIs1 )KU3HU Ha 3emuie. OnbIT DpcTena.
MarauTHoE 1oJie IIEKTPUIECKOro ToKa. I [puMeHeHne 2JIeKTPOMariuToB B TEXHUKE.
JlelicTBME MArHUTHOIO TIOJISI HAa TPOBOJAHUK C TOKOM. OJIEKTPOIBUIATEIIb
MOCTOAHHOTO ToKa. Mcrmonb3oBaHWE DJIEKTPOABUTATENIEM B TEXHUYECKHUX
YCTPOMCTBAx M Ha TPAHCIIOPTE.

OnbiTel @apanes. fABneHue >MeKTpoMarHuTHOW MHAYKIuuU. [IpaBuno Jlenna.
DnekTporeHeparop. Crioco6b1 MOy YEHUS ANEKTPUYECKON SHEPTUH.
DIEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOUHHKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpHU3aLHus TE.

J{Ba poJia SIEKTPUUYECKUX 3apsJIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U AEUCTBUE IIEKTPOCKOIIA.

DnekTpocTarndeckas MHIYKIUS.

3aKOH COXPaHEHHUS JIEKTPUUECKUX 3aPSII0B.

[1pOBOIHUKY U JTUINEKTPUKH.

MonenupoBaHHU€e CUIOBBIX JIMHUAW 3JIEKTPUYECKOTO TOJIS.

M cTOYHMKN MOCTOSIHHOTO TOKA.
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JIeMCTBUS AIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUN TOK B KHUJIKOCTH.
. ["a30BbIi1 pa3ps.
. I3MepeHne cuibl TOKa aMIepMeTPOM.
. I3MepeHne 37eKTPUYECKOr0 HAIPSKEHUS BOJIBTMETPOM.
. Peocrar u marasuH connpoTUBIICHUM.
. B3anMozgencTBue noCTOSHHbIX MAarHUTOB.
. MonenupoBanue HEBO3MOXHOCTH Pa3ICIIEHUS TTOJTOCOB MAarHUTA.
. MonenupoBaHrE MarHUTHBIX MOJIEW OCTOSTHHBIX MATHUTOB.
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19
20
21
22
23
24
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. OneIT Dpcrena.

. MarnuTHoe€ noJie Toka. DJIEeKTPOMarHur.

. JleficTBE€ MarHUTHOTO IOJIS1 Ha TIPOBOTHUK C TOKOM.

. DIIEKTPOJIBUTATEIb MOCTOSSHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JEKTPOMArHUTHON UHTYKIIUH.

. OnbITel Dapajes.

. 3aBUCUMOCTh HaNpaBJICHHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HHKHOBEHHS.

. DIIEKTPOTreHEepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomut u onvimeul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18

OnbITel 1O HAOMIONEHUIO DJCKTPU3ALMM Tel UHAYKUHEH U IpH
COIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS  DJIEKTPUYECKOTO TMOJS HAa NPOBOJHUKUA U
JUAJIEKTPUKH.

C6opka u npoBepka padbOThI AIEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
M3MepeHne 1 peryaupoBaHue CHIIbI TOKA.

M3MepeHne 1 peryampoBaHUe HANPSKEHUS.

HccenenoBanne 3aBUCUMOCTH CUJIBI TOKA, WAYIIETO 4YEpe3 pPE3UCTOpP, OT
COIMPOTHBIICHHSI PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUYECKOTO
CONPOTHUBIICHHUSI TPOBOJHHMKA OT €ro JUIMHBI, IUIOAAU IONEPEYHOrO
CEUYECHUS U Marepuaa.

[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUH TPHU  MOCIEI0BATEIHHOM
COEIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mnpaBuia I CWIBl TOKa IPU IApaUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue padOThI AMEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIIHOCTU  AIEKTPUUYECKOTO TOKA, BBIAEIAEMOW HA
pe3ucTope.

HccnenoBanrne 3aBUCUMOCTH CWJIBI TOKA, MIYILIETO Yepe3 JamMIO4yKy, OT
HaIpsHKEHUS HA HEW.

Onpenenenune KII/[ narpesarensi.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.
W3yueHne MarHuTHOTO MOJIS MOCTOSIHHBIX MarHWTOB NMPHU UX 00bEINHEHUU
Y Pa3/ieJICHUN.

HccnenoBanue 1eMCTBUS dJEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOACHCTBUS
KaTYIIKHA C TOKOM U MAarHUTa OT CUJIbI TOKA M HAIIPABJICHUSI TOKA B KaTYIIKE.
. I3yueHue aeiicTBUS MarHUTHOTO ITOJIL HA TPOBOAHUK C TOKOM.



19. KoHcTpyupoBaHue u usydeHue padoThl AJIEKTPOABUTATES.
20. 3mepenune KIII anexkrpoaBuraresibHON yCTaHOBKH.
21. OnBITBI IO HCCIEIOBAHUIO SIBJICHUSI AJEKTPOMArHUTHOM WHIYKIUU:
WCCJICIOBAHNE U3MEHCHUM 3HAYEHHNS U HANPABJICHUS MHIYKIIHOHHOTO TOKA.
9 KJIACC

Pasznes 8. Mexannueckue siBJIeHUA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema orcyéra.
OTHOCUTENBHOCT MEXaHUYECKOTO JABWKCHHUSA. PaBHOMEpHOE NPSIMOIMHENHOE
nBrxeHue. HepaBHomepHOe npsAMonuHeEHOe ABvkeHUE. CpenHsiss 1 MTHOBEHHAs
CKOpPOCTb Te€JIa IPU HEPABHOMEPHOM JIBH>)KCHUH.

VYckopenue. PaBHOycKopeHHOE mNpsAMOJMHEiHOe aBmxkeHue. (CBOOOgHOE
nagenue. OnsITel [anues.

PaBHOMepHOE ABMXEHUE MO OKpykHOCTH. llepuon m yactora oOpalieHus.
JIunelHas u ymoBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

[lepBoiii 3akoH Herorona. Bropoit 3akon Herotona. Tpetuit 3akoH HproToHa.
[IpyHIMT CyTIEpIIO3UIH CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuia TpeHuUs: CHIa TPEHHUsI CKOJIBKEHUS, CHJIa
TPEHUs [IOKOs, APYIUe BUIBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOJHOTO
nanenus. JBwxkenue miuaHer BOkpyr Comnna. IlepBas kocmuueckas CKOPOCTb.
HesecoMocCTh u mieperpysku.

PaBHOBecue MartepuanbHON TOYKU. AOCOMIOTHO TBEpHOE Teno. PaBHoBecue
TBEPIOIO TEJA € 3aKPEIUIEHHON OChIO BpaleHus. MomMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenne nmnynesca. Mmmynbe cuiibl. 3aKOH COXPaHEHHUs
MMITYJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanunueckast paboTa 1 MOIHOCTb. PaboTa cuit TsKeCTH, yIPyroCTH, TPEHUS.
Ces3b sHepruum u padoThl. [loTeHuManpHash BSHEprusi Tenaa, MHOAHATOrO Haj
MTOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas 3Heprus cxaror npykuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPIrUH. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUH.

JHemoncmpayuu.

1. HaGmroneHne MEXaHHYECKOTO JABM)KEHUS Tella OTHOCUTENBHO Pa3HbIX Tel

OTCU€TA.
2. CpaBHEHME NyTe€ M TPACKTOPUM JBHXKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTENIBHO PA3HBIX TEJI OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKCHUSL.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

5. HabGmroneHue ABM)KEHUS Tella 0 OKPY>KHOCTH.



9.

10.
11.
12.
13.
14.
15.
16.

Habnronenue MexaHM4eCKUX SIBICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO
kaOuHeTa QU3UKH.

3aBUCHUMOCTh YCKOPEHHSI Telda OT MacChl Tela U JACHCTBYIOIIEH HAa HETO
CHJIBL.

HaGunronenue paBeHCcTBa CHIT ITPU B3AUMOZCHCTBUM TE.

M3meHeHne Beca Tesia pyu yCKOPEHHOM JIBH>KEHUU.

[lepenada nmmynbca Mpy B3aUMOACHUCTBHAM TEIL.

[Tpeobpa3zoBanus 3HEPTUU MIPH B3AUMOJCHCTBUH TE.

CoxpaHeHue uMITyJIbCca IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMIyJbca MPU a0COIIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habmntonenue peakTUBHOTO IBUKEHUSI.

CoxpaHeHne MEXaHUYECKOM SHEPTUU IPU CBOOOTHOM IMa/ICHUU.
CoxpaHeHNE MEXAHUYECKOW SHEPTUU MPU JBUKEHUH TEJA MOJ IEUCTBUEM

PYKUHBI.

Jlabopamophuvie padbomut u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa [Jjsi pa3roHa M AAJbHEHIIEr0 PaBHOMEPHOIO
JIBYDKCHUS TIAPUKA WU TEJICKKHU.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJBXKEHUS OpycKa WU JIBUKCHUS
[IapyKa 1o HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yYCKOpPEeHUs Tela MPU PABHOYCKOPEHHOM JIBMDKEHUU IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanrue 3aBUCUMOCTHU MYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBI>KEHUH 0€3 HauaJlbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHUU 0e€3
Ha4aJIbHOM CKOPOCTH MYTH OTHOCSTCA KakK psii HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE MPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUSI OT  CHJIBI
HOPMaJIbHOTO TaBJICHUSI.

Omnpenenenue ko3P PuImeHTa TPEHUS CKOIbKCHUS.

OmnpeneneHune KECTKOCTU MPYKUHBI.

Omnpenenenue paboThI CHIIBI TPEHUS TP PABHOMEPHOM JIBUKEHUU TeJja 10
TOPU30HTAIHHOM MOBEPXHOCTH.

Onpenenenue pabOTHl CHJIBI  YIPYrOCTH TPU TMOABEME Tpy3a C
WCITOJIb30BAHUEM HETIOABUKHOTO U TOABMKHOTO OJIOKOB.

N3yuyeHue 3akoHa COXpaHEHUs DHEPTHUHU.

Pa3znen 9. Mexannueckue KoJie0aHUA U BOJHEI.



KonebarenbHoe aBmxenre. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: MEPUO/,
4acToTa, aMIUIuTyda. MaTteMaTuuecKuid U MpYy>KUHHBIA MasTHUKU. [IpeBpaiienue
HHEPTUU MPH KoieOaTeIbHOM JIBUKEHUU.

3aryxaromme ~ KoneOanuws.  BelHyxmeHHele — koneOanus.  Pe3onamnc.
Mexanuyeckue BonHbl. CBolcTBa MexaHW4Yeckux BoJIH. [IpoponbHble U
nornepeyHbie BONHBL. J[JIMHa BOJHBI W CKOPOCTh €& pacmnpoCTpaHEHUS.
MexaHuueckue BOJHBI B TBEPJIOM Telle, CEHCMUYECKUE BOJTHBI.

3Byk. I poMKoCTh 3Byka W BbICOTa TOHa. OTpakeHwe 3Byka. MHbpa3Byk u
VABTPa3BYK.

Hemoncmpayuu.

1. HaGmionenue koneGaHuii Tel TMOM JACUCTBUEM CHIIBI TSKECTH WM CHUJIBI
YOPYTOCTH.

HabGmonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaOnronenue BoIHYKICHHBIX KOJIEOaHUM U pe30HaHCA.
PacnipocTpaneHnue npoioibHBIX U MOMIEPEYHBIX BOJIH (Ha MOJIETIH).
HaGironenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.

Jlabopamopnuie pabomwt u onvimeul.

1. OmnpeneneHue 4aCTOThI U IEPHO/Ia KoJIeOaHUH MaTeMaTH4eCKOTO MasiTHUKA.

2. Ormpepenenne 4acTOTHI M Mepro/ia KoJieOaHUW TPY>KMHHOTO MAasITHHUKA.

3. HMccnenoBanue 3aBUCUMOCTH TIepHUOAa KoieOaHUd MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEpUOJA KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT MacChlI rpy3a.

5. TlpoBepka He3aBUCHMOCTH TEepHOJa KOJeOaHWIl Tpy3a, MOABEIICHHOTO K
HUTHU, OT Macchl rpysa.

6. ONbITEI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoAa  KojeOaHUi
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKHUHBI.

7. W3mepeHne yckopeHusi CBOOOTHOTO MaICHMUS.

Pasnesn 10. DiieKTpOMarHuTHOE M0JI€ ¥ JJIeKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJjie.  OJJEKTpOMarHuTHbie  BOJHBIL.  CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH. Illkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJICKTPOMATHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

OnekrpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BonHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JEKTPOMArHUTHHIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomut u onvimeut.
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1. HBy‘{CHI/IC CBOMCTB OJICKTPOMArduTHBIX BOJIH C IIOMOIIIBIO MOOHIJILHOTO

tenedona.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBas  mopmenb  cBera.  Mcrounumku ~— cBera.  [IpsmonmnenHoe

pacrnipoctpanenue cBeta. 3arMenust Connna u Jlynsl. Otpaxenue ceera. [lmockoe

3epKano. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomiienne cBeTa. 3akoH mpenoMiieHHs cBeTa. l[lomHoe BHyTpeHHee
OTpakeHUe cBeTa. VICMonb30BaHME TIOJHOTO BHYTPEHHEI0 OTPaKCHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon myueit B tunH3e. OnTHuecKas cuctema goroarnmapara, MUKpOCKOTIa
U TesiecKorna. [71a3 kak onTH4ecKas cucTeMa. biIn3opykoCcTs U 1ajIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B croekTp. Omnbitel HploToHa. Crnoxenue
CIEKTpaJbHBIX BETOB. J{ucnepcus cBera.

JHemoncmpayuu.

[IpsiMosIMHEHOE pacpoOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonydyenue n300paxxeHuil B TNIOCKOM, BOTHYTOM U BBIIMTYKJIOM 3€pKajiaX.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop ydeii B cOOMparoieit InH3e.

XoJ Ty4el B pacCEHUBAIOIIEH JIMH3E.

[Tonydyenune n3o0paxeHuil ¢ MTOMOIIbIO JIHH3.

. Ilpunuun aeiictBus (oToarnmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens rmasa.

11. PaznmoskeHue 6e1oro cBeTa B CIIEKTP.

12. [Tony4yenue 6em0ro cBEeTa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamophuie pabomwt u onvimeul.

1. HccnenoBaHue 3aBUCUMOCTH YIVIa OTPaXEHHsI CBETOBOIO Jiydya OT yIJia
naJICHUs.

2. M3yueHune xapakTepUCTUK W300paxeHUs MpeIMeTa B IUIOCKOM 3epKaje.
HccnenoBanre 3aBUCMMOCTH yIUIa MPEJIOMIIEHUSI CBETOBOTO JIyda OT yIjia
NaJIeHUs] Ha TPAHULIE «BO3AYX—CTEKIIO».

4. TlomyuyeHue N300pakeHUN C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenue (POKyCHOTO PACCTOSIHUSI U ONTUYECKON CHIIBI cOOMparomien
JIUH3BI.

OnbITHI IO PA3JIOKEHUIO OEJI0TO CBETA B CIIEKTP.

7. OnbIThl MO BOCHPUATHIO I[BETa MPEIMETOB IMPU HUX HAONIONEHUU 4epes
I[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBLIE SIBJICHHUS.
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OmnwiTel Pesepdopna u nmnanerapHas mozaenb aroma. Monens aroma bopa.
Hcnyckanue v nornoiieHue ceera aromoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanunoaktuBHOoCTh. Anbda, Oera- U raMmma-uznydeHus. CTpoeHne aTOMHOTO
anpa. HyknonHast Mmogens aToMHOTO siapa. M3otonsl. PagroakTuBHBIE IPEBPALLICHUS.
[lepron nmonmypacnana aTOMHBIX SJI€EP.

SnepHbie peakuuu. 3aKOHbI COXPAHEHHs 3apsI0BOIO U MacCOBOTO YHCEIL
OHeprus cBsi3U aroMHbIX saep. CBs3b Macchl M 3HEprud. Peakuuu cuHTe3a U
nenenus siaep. Ucrounuku sneprun CosiHIA U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX W3JIyYEHUH HaA KUBBIE
OpraHU3MBlI.

Hemoncmpayuu.

CrHeKTpbl U3ITyYEHHUSI U MTOITIOLIEHUS.

CHeKTpbl pa3IMyYHbIX Fa30B.

Cnekrp Bomopoaa.

Habmtonenue TpekoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOLUIUX U3Ty4YEHUH.

Perucrtpanus uznydeHus NpUPOAHBIX MUHEPAIOB U IPOAYKTOB.

Jlabopamopnuie pabomwt u onvimeul.

1. HaOmroneHue CIuIOHBIX U JIMHENYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH YACTHLIBI 10 TOPMO3HOMY IIyTH

(o dotorpadusim).

3. M3mepenue paanoakTuBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 1A IIMH MOAYJIb.

[ToBTOpPHUTENBHO-0000IIAIONTNI MOYJb MPEHA3HAYEH ISl CUCTEMATU3alUU U
0000LIEeHHS] TPEAMETHOTO COJAEPKAHUS U OMbITA JEATENIbHOCTH, MPUOOPETEHHOTO
Opu HU3YYEHUHM BCEro Kypca (pU3MKH, a Takke UId MOATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY 5K3aMEHY Mo (u3uke ajig 0O0y4arolmuXxcs, BHIOPABIIUX ATOT
y4eOHBII peIMET.

[Ipy nM3y4eHUM JAHHOTO MOIYJS PEATU3YIOTCA U CUCTEMATU3HPYIOTCS BHUJIBI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUNBAETCS JOCTUKEHHUE MPEAMETHBIX U
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METanpeIMETHBIX  TUIAHUPYEMBIX  PE3yIbTaToB  OOydeHus,  (opMHUpyeTCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHUE HAYyYHBIX METOJOB MCCJICIOBAHUS
SBJICHUN TPUPOABI U TEXHUKU, OBJIAJCHUE YMEHUSMH OOBICHATH (PU3MUECKUE
SABJICHUS, NPUMEHsA [OJIyYEHHbIC 3HAHWA, pelarb 3aaayd, B TOM YHUCIE
Kau€CTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3ieia peaanus3yercs 3a
CU€T TOTO, YTO OOyJAIOIIUECs BBHITIONHSIOT 3aJaHusI, B KOTOPBIX UM IpeiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUW pacro3HaBaTh W HAYYHO OOBICHATH
bu3nYecKre IBIECHUS B OKPYXKAIOIIEH MPUPOE U MOBCETHEBHOMN KU3HU;



HCIIOJIB30BAaTh HAYYHBIC MCTOAbLI MCCIICAOBAHUS (I)I/ISI/I‘{eCKI/IX HBJICHPIﬁ, B TOM
qUCJIC OJI IIPOBCPKU I'MITIOTE3 U IMOJYUYCHHA TCOPCTHICCKHUX BBIBOIOB,
OOBSICHATH HAYyYHBIC OCHOBBLI HanOoyee BaKHBIX I[OCTPI)KGHI/Iﬁ COBPCMCHHBIX
TeXHOHOFHﬁ, HaIpuMEp, HNPAKTHUICCKOTO HMCITOJB30BAHUA PA3JIMYHBIX HCTOYHHUKOB
9HCPI'MK Ha OCHOBC 3daKOHA IPCBPAIICHUA U COXPAHCHHA BCCX U3BCCTHBLIX BHUAOB
OHCPIUH.



IINTAHUPYEMBIE PE3VYJIBTATbI OCBOEHMSA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

N3ydenune ¢u3MKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAIPABIECHO

Ha JIOCTUKEHHUE JTUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YIABTATOB.

B pesynbrare n3yuenus GU3NKA Ha yPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs

y oOyuaromierocss OyayT chOpMHUpPOBaHbI CIEAYIOIIUE JIUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpuoOTHYECKOTO BOCTIUTAHUSA:

— IPOSIBJIEHNE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON
busnuecKol HayKu;

— [IEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSAM POCCUMCKUX yUEHBIX-(DU3UKOB;

2) rpaskaaHCKOI0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JI0CTHKEHUN
busuKu;

— OCO3HaHWE BaKHOCTU MOPAJIbHO-3TUYECKHX IMPUHLHUIOB B JEATEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIMTAHUSA

— BOCHPUATHE 3CTETUYECKUX KayeCTB (PU3NYECKON HayKd: €€ rapMOHHYHOIO
MTOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 MO3HAHUA:

— OCO3HAaHME IIEHHOCTH (PU3NYECKOM HAyKH KakK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMM, BaKHEWIEN COCTABISIOLIEH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTH, HMHTEpPECa K MCCIEN0BATEIbCKON
NEeSATEIbHOCTH;

5) dopmupoBaHus KYJbTYPbI 310POBbS M IMOIMOHAIBHOI0 0JIATOIOYYHS
— OCO3HaHHME LEHHOCTH Oe3omacHoro oOpa3a >KHW3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BAKHOCTH TMPaBWJI OE30MacHOTO TMOBEACHUS Ha
TpPaHCIOpPTE, Ha J0pOrax, C AMEKTPUUYECKUM M TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAIITHUX YCJIOBHUSAX;

— c(hOpMHUPOBAHHOCTH HaBBIKA PE(ICKCUU, TPU3HAHKUE CBOETO MPaBa Ha OIIHOKY
Y TaKOTO e MpaBa y APyroro 4eJa0BeKa;

6) TPy10BOI0 BOCIIUTAHMSA:

— AKTHUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a4a4 (B pamMKax CEMbH,
00pa3oBaTeNbHON OPraHU3aluH, FOPOJa, Kpasi) TEXHOJOTMYECKOM U COLMAIbHOM
HaIPaBICHHOCTH, TPEOYIONTUX B TOM YHCIIC U (PU3NYESCKUX 3HAHWM;



* — MHTEpEC K NPAKTHYECKOMY U3yUYEHUIO Ipo(deccuil, CBI3aHHBIX C (PU3UKOM;

+ 7) 3K0JIOTHY€CKOT0 BOCIIMTAHMS S

-+ — OpHUEHTAIUs Ha TMpUMEHEHUE (PU3MUECKUX 3HAHUU IS pelieHus 3a7ad B
0o01acTH OKpyXarolleld Cpeapl, IUIAHUPOBAaHUSA IOCTYNKOB M OLEHKH HUX
BO3MOXHBIX MOCIIEICTBUN AJI1 OKPYKAIOIIEH CPEbL;

* — OCO3HaHHe IIOOAJIBHOIO XapaKTepa 3KOJIOTMYECKHUX MpoOJIeM M IMyTed HX
peleHus;

- 8) aganTanMm K M3MEHSIOIIMMCH YCJOBHAM COLMAJIBLHON M NPHPOAHOM
cpenbl:

* — TOTPEOHOCTh BO B3aWMOJEHCTBUM NIPU BBIIIOJHEHUM MCCIEAOBAaHUN U
MIPOEKTOB (PU3NYECKON HAIPABICHHOCTH, OTKPBITOCTh ONIBITY U 3HAHUSM JPYTHX;

* — TIIOBBIIICHWE YPOBHSA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NEATEIbHOCTD;

+ — noTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4uciie (POPMYIUpPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SBICHUSX;

* — OCO3HaHHE ACPUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 00J1aCTH
busuKu;

+ — IUIAHUPOBAHUE CBOETO PA3BUTHA B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

+ — CTpEeMJICHHME aHaJM3UPOBATh U BBIABIATH B3aUMOCBSA3H IPUPO/BI, 00IIECTBA U
ASKOHOMHUKH, B TOM YHCJIE C UCTIOJIB30BaHUEM (PU3NUYECKUX 3HAHUM;

* — OIIEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHS HA OKPYKAIOUIYIO CpELNY,
BO3MOXHBIX INIOOATBHBIX MOCIEACTBUMA.

METAIPEAMETHBIE PE3VYJIBTATBI

B pesynbrare ocBoeHHs TporpaMMBI 10 (pU3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanusi y oOyuaromerocsi OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUeOHBIC TCHCTBUS,
KOMMYHHUKATHBHBIC  yHUBEpPCaJIbHbIC  y4YCOHBIC  JCHCTBHUS,  PETY/ISTUBHBIC
YHUBEpCaIbHbIC YUCOHBIE TCUCTBUS.

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble JJornueckue aelcTBUA:
-+ BBISBJISATH M XapaKTEepPU30BaTh CYIICCTBEHHbIE TPU3HAKH OOBEKTOB
(s1BIEHUI);
- yCTaHaBJIUBaTh CYIIECTBEHHBIN MPU3HAK KJacCU(UKAIIUU, OCHOBAHUSI JJIsI
0000IIIEHNS U CpaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOACHUSIX, OTHOCSIIMXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO-CJIC/ICTBEHHbIE CBSI3M TMPU HM3YyYEHUU (U3HUUYECKUX
SBJICHUW U IIPOLIECCOB, J€1aTh BHIBOJIBI C UCIIOJIb30BaHUEM JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh TUIIOTE3bl O B3aMMOCBS3AX
(bU3MYECKUX BEJIMYUH;

CaMOCTOATENbHO BBIOUPATh CIIOCO0 pelieHus ydeOHo! (hrU3MUecKon 3a1aun
(cpaBHEHHE HECKOJIBKHMX BapHaHTOB pEIIEHUs, BBIOOp Hauboee
MOJIXO/ISIIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJIEIECHHBIX KPUTEPHUEB).

ba3oBbie uccienoBarejbCcKue el CTBUA.

MCITOJIB30BATh BOIIPOCHI KAK MCCIIEIOBATEIbCKUI MHCTPYMEHT ITO3HAHNS;
IIPOBOAMTH 10 CAMOCTOSITENBHO COCTABICHHOMY IUIAHY OIBIT, HECIIOXKHBIM
(U3MYECKUN S3KCIEPUMEHT, HEOONbIIOE HCCIEeAOBaHUE (HU3UUECKOTO
SIBJICHUSI,

OLICHWBaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMALHIO,
IIOJIyYE€HHYIO B XOZI€ UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (pOPMYJIMPOBATH 000OIIEHUSI U BBIBOABI MO pe3yJabTaTaM
IIPOBEAEHHOIO HAOIIONEHUS, OIIbITA, UCCIIEIOBAHN;

IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE BBIABUTATh MPEANOI0KEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, MTHCTPYMEHTHI U 3alpPOCHl MPU MOUCKE U
orOope MHPOPMALMM WIA JAHHBIX C YYETOM MPEIIOKEHHONW Y4eOHOU
(bu3nYeCcKol 3a/1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHGPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM TPEICTABIICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (GOpMY MpEICTaBICHUS
uHbOpMAIMM M WUIIOCTPUPOBATh peHlaeMble 3aJlaud  HECJIOXKHBIMU
cXeMaMH, JuarpaMmMamu, HHOM rpauKoi U UX KOMOMHALIUSMHU.

KoMMyHHKAaTHBHBIC YHHBeEPCAJbHbIC Y4eOHbIe JeHCTBHS:

B XO7ie OOCyXJeHusi yueOHOro marepuaina, pe3ylbTaroB J1abOopaTopHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIaeMOil TEMBI U
BBICKAa3bIBaTh WJEH, HAIIEJICHHbIE HA pELICHUE 3aJayd U TOAJAep KaHHe
OJ1aroskeJIaTeIbHOCTH OOIIEHHUS;

COTIOCTABJISITH CBOU CYXKIEHUS C CYKACHHUSIMH APYTUX YIACTHUKOB TUAJIOTA,
OOHaApPYKMBATh Pa3InYMe U CXOJCTBO MO3UIIHIA;

BBIp@XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



NyOJIMYHO NPENCTABIATh PE3YNIBTAThl BBINOJIHEHHOIO (PU3MUECKOTO ONbITa
(9KCIIEpUMEHTA, UCCIIEOBAHNS, IPOEKTA);

INOHMMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U UHMBUyaIbHON
palboTHI IPU PEIICHUU KOHKPETHON (hPU3MUECKOM MPOOIEeMBI;

NPUHUMATh L€ COBMECTHOW AESTENbHOCTH, OPraHU30BbIBaTh JNEHCTBUS
no €€ JAOCTMKEHMIO: pacupelesarTbh poiH, oOCyKAaTb IpOLEcChl U
pe3yibTaThl COBMECTHOM PabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOZIEH;
BBIIIOJIHATH CBOKO YacTh padOThI, IOCTUTrasi KAYECTBEHHOIO pe3ysbTaTra Io
CBOEMY HAIPABJIEHUIO U KOOPAUHUPYS CBOM JIEUCTBHSI C IPYTUMU WICHAMHU
KOMaH/IbI;

OLIEHMBaTh Kau€CTBO CBOETO BKJaJa B OOIIMU MPOIYKT MO KPUTEPUSAM,
CaMOCTOSITENILHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aMMOJIEHCTBUS.

PerynsiTuBHBIC YHHUBEpPCaJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX W YUCOHBIX CHUTYAIUSAX, TPEOYIOMINX
TUTSL penieHusT GU3NICCKUX 3HAHHM;

OPHUEHTHUPOBATHCS B  PA3JIMYHBIX  TOAXOMAX TNPHHITHS  PEIICHUN
(vHIMBUAyaTbHOE, TPUHSATHE PEHICHUS B TPYyIIeE, MPUHATHE PEIICHUN
rpynmon);

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM PEIICHUS (DU3NICCKOM 3a71aur W
IUTaHa WCCIIEZIOBaHUSI C YY4ETOM HMEIOLIUXCS PEeCypCcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATH MpEiaraeMbie BAPUAHTHI PEIICHUM;
Jienarh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh a/ICKBaTHYIO OLIEHKY CUTYAllMH U MpeaJiararh IJiaH €€ U3MEHEHHUS,
OOBSICHATh  NPUYMUHBI  JIOCTKEHUS  (HEIOCTUXKEHHUS])  Ppe3yJbTaroB
NeSITEIbHOCTH, 1aBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCHUTHb KOPPEKTHUBBI B AESATEIBHOCTh (B TOM YHWCJE B XOJ BBINOJIHEHUS
(GU3MYECKOr0  HCCIECAOBAaHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTyallud, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YIBTATA LIETU U YCIOBUIM;

CTaBUTH ce0s1 HA MECTO JIPYTOro YeJ0OBeKa B XO/€ CIIOpa WM TUCKYCCUU Ha
HAy4YHYIO TeMY, TOHUMaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYroro;
MPU3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH GU3NUECKUX 3a1a4 WK
B YTBEP)KJCHUAX HA HAyYHbIE TEMBI U TAKOE K€ IPABO APYTOTO.

ITPEAMETHBIE PE3YJ/IBTATbI



K xonIiy oOydenust B 7 kJjiacce mpeMETHbIE pe3yJbTaTbl Ha 6a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHIA:

UCITIOJIb30BATh MOHATHS: GU3HUECKUE U XUMUYECKHE SBJICHUS, HAOMIOACHHE,
HKCIIEPUMEHT, MOJIENIb, TUIIOTE3a, CIUHULIBI (PU3UUYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, AarperaTHble COCTOSHMS BemiecTBa (TBEpHOE, KHIKOE,
razoo0pa3Hoe), MEXaHUYECKOEe IBUKEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAEKTOpHsl, paBHOIEUCTBYyIOIIAs cuia, AedopMaiius
(ympyrasi, TuiactTuueckas), HeBECOMOCTb, COOOLIAIOIIUECS COCYbL;
paznuyarh sBiaeHus (Auddy3us, TEIUIOBOE IBHKEHHWE YaCTHUI] BEUIECTBA,
pPaBHOMEpPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE  JIBUXKEHUE, HWHEPIUS,
B3aHMOJICVICTBUE TEJ, PAaBHOBECHE TBEPIBIX TEJN C 3AKPEILNIEHHON OCBHIO
BpalllCHHUs], IEpe/iadya TaBICHUS TBEPIbIMU TEIAMU, KUJKOCTIMH U ra3aMu,
arMocdepHOoe JaBlICHHE, IUIaBaHUE TeJ, IMPEBpAIICHUS MEXaHU4YeCKON
AHEPIruM) MO OMUCAHUIO WX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUIUX AaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBJICHUE HW3YYEHHBIX  (DU3UYECKUX  SIBICHUH B
OKpY)XarolieM MHUpe, B TOM uucie (U3UYECKUE SBICHUS B TPHUPOJE:
MPUMEPBI IBUKEHUSA C PA3IMYHBIMH CKOPOCTSIMH B >KMBOM M HEXKUBOU
NpUpoJie, JEUCTBUE CHUJIbI TPEHUS B NPUPOAEC U TEXHUKE, BIUSHUE
arMoc(epHOro JaBieHUs Ha KUBOW OpPraHU3M, IJIaBaHUE PHIO, phlUaru B
TeJIe YeJIOBEeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) GU3HMUECKUX SIBICHHUIA;
OINMKCHIBATh M3YYCHHBIC CBOMCTBA TENl U (PU3MUYECKUE SIBJICHUS, UCIIONb3Ys
¢dbuznyeckue BeITuyuHbl (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BpEMsI, My Th,
CKOpPOCTh, CPEAHSSI CKOPOCTb, CUJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tela,
CWJIa TpEeHHsI, JaBjieHue (TBEPAOTO TeNa, KUJKOCTH, T'a3a), BEITAIKHWBAIOIIAS
CWJIa, MeXaHuuyeckass pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
K03 UITMEHT TOJIE3HOTO JCHCTBUS MEXAHU3MOB, KHHETUYECKas U
MOTEHIIMAJIbHAsT DHEPTUsi), MpPU OINHUCAHUU TPABUIBHO TpPaKTOBaTh
(bU3UYECKU CMBICIT UCTIOIb3YEMbIX BEJTUYUH, UX 0003HAUCHUS U €TUHUILIBI
(bU3MYEeCKUX BEIWYWH, HAXOAWTh (OPMYIIbI, CBS3BIBAIONIUE JIAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTUMH BEIUYMHAMH, CTPOUTH TpapuKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NMUECKUX BEJIIMUUH;

XapakTepu30BaTh CBOMCTBA Tei, (PU3MUECKUE SBJICHUS U TMPOLECCHI,
UCIIONb3Ys MpaBUjia CIOXKEHUS CUJ (BAOJb OJIHOW MpsiIMOM), 3akoH ['yka,
3akoH [lackams, 3akoH Apxumesna, MpaBUIO paBHOBeCHUs pbiuara (6J0Ka),
«30JI0TOE€ MTPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH,
Py 3TOM JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCHIBATh €ro
MaTEMaTUYECKOE BbIPAKEHNUE;



* OOBACHATH (PU3NYECKUE SIBIICHUS, NTPOLIECCH] U CBOMCTBA TEJ, B TOM YMCIIE
U B KOHTEKCTE CHUTyallUd IPAaKTUKOOPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh [IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3UUECKUX
SIBTICHUH, (PU3MUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

+ peuiatb pacu€THble 3a7a4u B 1—2 1elCTBUS, UCTIONbB3Ys 3aKOHBI U (POPMYIIbI,
CBSI3bIBaIONIME (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a]1auu
3alUChIBaTh KPATKOE YCIIOBHUE, MOJCTABIATh (DU3UYECKHE BEJIMYHUHBI B
dbopMynbl ¥ TPOBOAUTH Pacu€Thl, HAXOAWUTh CIPABOYHBIC JIaHHBIE,
HEOOXOAMMBIE JJsi pelIeHHs] 3a/ad, OLEHUBaThb PEATUCTUIHOCTD
NOJy4YeHHOU (pU3MUECKON BETMUHUHBI;

- pacno3HaBaTb MPOOJIEMBI, KOTOPbIE MOXHO PpEUIMTh NpPU [OMOIIU
(U3UYECKUX METOJIOB, B OMMCAHUU UCCIEI0BAHUS BBIIEISATH POBEPSIEMOE
NPENNnoNoKeHne (TUNoTe3y), pa3inyarb U MHTEPIPETUPOBATH IMOTYUYEHHBIH
pe3yibTaT, HaXOAUTh OIIMOKM B XOJI€ ONBITA, JENaTh BBIBOJBI IO €ro
pe3yJabpTraram;

* NPOBOAUTH ONBITBI IO HAOMIOACHUIO (PU3NYECKUX SABJICHUN WU
(U3HYECKUX CBOMCTB TeI: (DOPMYIHPOBATH IPOBEPSIEMBIE ITPETIOIOKEHHUS,
coOuparh YCTaHOBKY M3 MPENJIOKEHHOTO 000pyI0BaHUs, 3allUChIBAaTh XOJ
ombITa U (OPMYIUPOBATH BHIBOJIBI;

*  BBINOJIHATH NPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MacChl Teja, 00bEMa,
CWJIbl M TEMIIEpaTypbl C MCIOJIb30BAHMEM AaHAJOTOBBIX M LU(POBBIX
npuOOpPOB, 3amUChIBaTh [OKa3aHUs MPUOOPOB € YUYETOM 3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUMH;

* MPOBOJUTH UCCIIEJOBAHNUE 3aBUCUMOCTH OJHOU (PU3NYECKON BEIMYUHBI OT
JIpyrol ¢ HCHOJB30BAaHUEM MPSMBIX H3MEPEHUM (3aBUCHUMOCTU MYyTH
PAaBHOMEPHO JABMXKYLIETOCs TeJNa OT BPEMEHU JIBUKEHUS TENA, CUIIbI TPEHUS
CKOJIBKEHHUSI OT BEca Tela, KadyecTBa OOpabOTKM IOBEPXHOCTEH Tel U
HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIBI
yIPYroCTH OT YUIMHEHUS MPYKUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYEHHON YacTH Teda U OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeNa, OT IIYOMHBI, HA KOTOPYIO IOTPY>KEHO TEJO, YCIOBUI
IJlaBaHusl TeJ, YCJIOBUW paBHOBECHUS phluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4€OHOTO HCCIEIOBaHUS, COOUpATh YCTAaHOBKY U
BBIMOJHATh HM3MEPEHUsi, CJleayd MNPEeIOKCHHOMY IUIaHy, (DPUKCHpOBATh
pe3yabTarbl MOJYYEHHON 3aBUCMMOCTH (PU3NYECKUX BEIUYMH B BUJE
MPEIJIOKEHHBIX Ta0auI] W rpaduKoB, JeNaTh BBIBOJALI MO pe3yibraTaM
UCCIIEIOBAHNS;



IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3NYSCKUX BEIWYHH (TUIOTHOCTH
BEIICCTBA KHUJIKOCTH U TBEPAOTO TeJa, CUIa TPESHHUS CKOJIBKEHUS, TAaBJICHHUE
BO3/yXa, BBITAJKHUBAIONIAS CHJIa, JCHCTBYIONIas Ha TMOTPYXKEHHOE B
KHUAKOCTH TENO, KO3 (HULIMEHT MOJIE3HOTO IEUCTBUSA MPOCTHIX MEXaHU3MOB),
clieysl TPEUIOKEHHOM WHCTPYKIMU: TIPH BBIIOJHEHUH W3MEPEHUN
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUMCIATH 3HAYCHUE
MCKOMOW BEJTMYHHEI;

coOIIoaTh MpaBuiIa TEXHUKK 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opyIOBaHUEM;

yKa3bIBaTh MPHUHIIMIBI JIEHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOWCTB:
BEChI, TEPMOMETP, IUHAMOMETP, COOOILAOIIUECS COCY/IbI, 0apOMETp, phluar,
MOJIBUKHBIN Y HETIOJBUKHBIN OJI0K, HAKJIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX ONHCAHHUS (B TOM 4YHCIE:
HNOJIIUITHUKY, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIIOIb3Ysl 3HAHUS
O CBOMCTBax (pU3MUECKUX ABJICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTL  TpPHUMEpPHl  (HAXOAUTh  HMHPOPMAIMIO O  IpUMEpax)
IPAKTUYECKOrO MCIIOJIb30BaHUsA (PU3NYECKUX 3HAHUN B TOBCEAHEBHOU
KU3HH 711 oOecrieueHrs 0e301acHOCTH Mpu oOparieHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 37I0POBhS U COONIOICHHSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpeie;

OCYUIECTBJISITh OTOOp MCTOYHMKOB HWH(popmauuun B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLIUXCS
3HAHUM M MyTEM CpaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJEIATH
uHGOpPMAINIO, KOTOpasl SBISETCS MPOTUBOPEUYMBOM WM MOXET OBIThH
HEJI0CTOBEPHO;

UCIOJIb30BaTh MPU BBHIMOJIHEHWN Y4YEOHBIX 3aJaHU HAy4YHO-TIOMYJSPHYIO
JAUTEepaTypy GU3NYECKOTO COJEPKaHusl, CIIPaBOUHbIE MaTEepPHUAJIbl, PECYPCHI
cetu UHTepHeT, BnaaeTb NpuéMaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeodpazoBaHus UHGOPMAITUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKUE MUCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpMAHK (PU3UIECKOTO COMEPIKAHMS, B TOM
qyclie MyOJUYHO JeNaTh KpaTKue COOOIIEHUS O pe3ylibTarax MPOEKTOB WU
y4eOHBIX HMCCIENOBAaHUI, MPH 3TOM T'PAMOTHO HCIOJNIB30BaTh M3yYEHHBIN
NOHATUWHBIN anmapaT Kypca (HU3UKH, CONMPOBOXKIATh BBHICTYIUICHUE
MIPE3ECHTALUEN;



+ TIpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN paclpenessiTh
00s3aHHOCTH B TPYIIIIE€ B COOTBETCTBUU C IOCTaBICHHBIMU 3aJladyaMHu,
CJIeIUTh 3a BBIIOJHCHHEM IIJIaHA JCHUCTBUM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATEIbHOCTh  TIPYINIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHECHUE OKPYKAIOITUX.

K xonity ooydyeHus B 8 kjacce rnpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y OOYUAIOITUXCS YMEHUM:

* HUCIIOJb30BATh MOHITHUS: Macca U pa3Mephbl MOJIEKYJ, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(HBIE TeNa, HACHIIICHHBI M HEHACKIIIICHHBIHN IMap, BIAXKHOCTh BO3IyXa,
TeMIleparypa, BHYTPECHHSIS SHEPTUsl, TEIIOBOM JBUTaTENb, SJIEMEHTAPHbIN
ANEKTPUUECKUI 3apsl, JICKTPUUECKOE TMOJIe, MPOBOJHUKUA U TUDJICKTPUKH,
MOCTOSHHBIN ANEKTPUYECKUN TOK, MATHUTHOE TIOJIC;

- pasnuuaTh SIBJICHUs (TEIUIOBOE pacUIMpeHuEe U CkaTrue, Teruionepesaua,
TEIUIOBOE PaBHOBECHE, CMAayMBaHWE, KaNWJUISIPHBIC SIBJICHUS, UCIIapEeHUE,
KOHJCHCAIIMS, IUIABIICHUE, KpHUCTa/UIM3alusa (OTBEpJEBaHKE), KHUIIEHUE,
Terionepeaaya (TeTIOMPOBOAHOCTD, KOHBEKIIHS, H3JIy4YEHHUE),
AIIEKTPU3AIUS TEJ, B3aUMOJICUCTBUE 3aps/IOB, JEUCTBUS AJIEKTPUUECKOTO
TOKa, KOpPOTKO€ 3aMbIKaHWE, B3aMMOJCUCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO IO/ Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAs WHIYKITUS)
10 ONHUCAHUI0 HX XaPAKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBIICHUE;

+ pacmo3HaBaTh TMPOSBICHHE M3YYCHHBIX (PU3MYECKUX SBJICHUU B
OKpYXaIoIleM MHpe, B TOM uHcie (U3MYECKUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSXKCHUE W KaNWULIPHBIE SBJICHUS B MPUPOJE,
KpUCTAJIZIBI B Tipuponae, wusinydeHue ConHIA, 3aMep3aHue BOJIOEMOB,
MOpCKUe OpH3bl, 00pa30BaHKUE POCHI, TYMaHa, UHEs, CHEra, JIEKTPUYE CKUE
ABJICHUS B arMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMIIH, Aped MOI0COB, POIbL MATHUTHOTO TIOJIS IS "KU3HH Ha 3eMIIe,
MOJIIPHOE CUSIHUE, TIPU STOM MIEPEBOAUTH MPAKTUIECCKYIO 3a71a4y B YUeOHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (GU3UUECKUX SIBICHHM;

- ONUCHIBaTh U3YUYCHHBIC CBOMCTBA TeN U (U3UUYECKUE SBJICHUS, UCIIOIL3YS
dbuznyecKue BEIMYUHBI (TeMIeparypa, BHYTPEHHsISI SHEPTrusl, KOJTUYECTBO
TEIUIOThI, yAelbHAsA TEIJIOEMKOCTh BEILECTBA, YAEJbHAs TeEIUloTa
TUTABJICHHS, VJCNbHAs TEIJIOTa MapooOpa3oBaHUs, YyAeIbHAs TEIUIoTa
CropaHus TOTUIMBA, KOA(DPUIIUESHT MOJIE3HOTO JEHCTBUS TEIIOBOM MaIlIMHBI,
OTHOCHUTEJIbHAS BJIQXKHOCTh BO3[yXa, JICKTPUUECKHUI 3apsiji, CHJIa TOKa,
AIIEKTPUYECKOE HAMPSHKEHUE, COMPOTUBIICHUE TMPOBOJHMKA, YACIBHOE
COTIPOTHBIICHHE BEIIECTBA, Pa00Ta U MOIITHOCTH ANEKTPUIECKOTO TOKA), TPU



ONMKMCAHUM TPABWIBHO TPAKTOBaTh (U3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, O0O3HAYEHUsT M €IUHULBI (PU3NYECKUX BEIUYUH, HAXOAMUTh
GbopMyJibl, CBA3BIBAIOLIME NAHHYIO (DU3UYECKYI0 BEIUYUHY C APYTUMH
BEJIMUMHAMH, CTPOUTH TpadUKH H3YyYEHHBIX 3aBHCUMOCTEH (HU3HUECKHUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIEC TOJOXEHHUS MOJICKYJISPHO-KUHETUYECKON TEOopuu
CTPOCHHS BEIIECTBA, MPUHIIMI CYHEPIIO3UIIMU TOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsaa, 3akoH OMa JJis yyacTKa LIeTH, 3aKOH
Jlxoyns—JIenna, 3aKkoH COXpaHEHUs! YHEPTHH, IIPH 3TOM JaBaTh CJIOBECHYIO
(GopMyIUPOBKY 3aKOHA U 3alMChIBaTh €M0 MaTeMaTHUECKOE BhIPAXKEHUE;
OOBSICHATh (PU3NYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISIBIIATH
NPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTHYECKUX
[IaroB C ONOpod Ha |—2 W3yYeHHBIX CBOMCTBA (U3UYECKUX SIBICHUM,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemare pacuéTHbIE 3a1a41 B 2—3 1eHCTBUS, UCIIOJIB3Ys 3aKOHBI U (JOPMYIIBI,
CBsI3bIBaloOIIHe (U3NUECKHIE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1aun
3aIlMCBIBATH KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JIJISl PEIICHUS
3a/laui, BHIOMPATh 3aKOHBI M (POPMYJIbl, HEOOXOMUMBbIE i €€ PEIICHHUS,
IPOBOJIUTh PACYETHI U CPABHMBATH IOJYYEHHOE 3HaueHUE (U3NYECKOU
BEJIMUMHBI C U3BECTHBIMU JTAHHBIMU;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh TMPU  TOMOIIH
($uU3MYECKUX METONOB, HCIONB3YySl OMHMCAHWE WCCIECOBAHUSA, BBIICISATH
IpOBEPsieMOE  MPEIINOJOKEHHE, OLICHWBaTh IPABUIBLHOCTh MOpPSIKa
IPOBEACHUS UCCIIEIOBAHMSI, IEJIaTh BbIBO/IBI;

IPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3MYECKUX SBICHUNA WIH
¢u3HYECKUX CBOMCTB TeN (KAUJUIAPHBIC SBICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3/yXa OT ero o0bEMa, TeMIeparypbl, CKOPOCTH Mpoliecca OCThIBAHUS U
HarpeBaHusl MpH M3ITYYCHUHM OT I[BETa H3Iydarouieil (MoIvouaromnei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHs BOJABI OT TeMIEpaTypbl KUJIKOCTH U
wionand e€ TOBEPXHOCTH, OJIEKTPHU3alUs Tel W B3aNMOJACHCTBHE
ANMEKTPUYECKUX  3apsloB, B3aMMOACWCTBHE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TOJE€H IOCTOSHHBIX MAarHUTOB, JEWCTBHUSA
MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa DJIGKTPOABHUIaTEedsl TMOCTOSHHOIO TOKa): (OpMYyIupOBaTh
poBepsieMble TPEATNONI0KEHUs, COOMpPaTh YCTAHOBKY M3 MPEAIOKEHHOTO
00Opy/IOBaHUs, OMUCHIBATH XOJ] OMBITA U (POPMYITHPOBATH BEIBOJIBL;



BBITIOJIHATH IPSMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIAKHOCTH
BO3/lyXd, CHWJIbl TOKAa, HANPSHKEHUS C MCIOJb30BAHHUEM AHAJIOTOBBIX
npuOOpPOB M JATYUKOB (PU3NYECKUX BEIUYHMH, CPaBHUBATH PE3YJIbTaTh
M3MEPEHUN ¢ y4E€TOM 3aIaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTHU OJTHOM (hM3MUECKON BETHMUMUHBI OT
JIpyrol ¢ UCHOJIB30BAaHUEM TNPSIMBIX  HM3MEpPEeHUl  (3aBUCUMOCTh
CONPOTHUBIICHHS] MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAN MOMEPEYHOTO
CEUEHHUSI U YIEJTbHOIO COIPOTUBIIEHUS BEIIECTBA MPOBOIHUKA, CUIIBI TOKA,
UIYIIErO Yepe3 MPOBOJHUK, OT HAMIPSKEHUS Ha IPOBOJIHUKE, UCCIIEA0OBAHKE
MOCJIEIOBAaTEIbBHOIO M MapajuIeIbHOTO  COEJAMHEHH IMPOBOJHUKOB):
IUIAHUPOBATh  UCCJEOBaHUE, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEpEHMsI, CJelys MPENJIOKEHHOMY IUIaHy, (PUKCHUPOBATh pE3ybTaThl
MOJIyY€HHOW 3aBUCMMOCTH B BUE TaOIUI U IPaUKOB, 1€TaTh BBIBObI 10
pe3ynbTaraM UCCIEN0BAHUS;

IPOBOJIUTh KOCBEHHbIE HU3MEPEHMsS] (PU3NUYECKUX BEJIWYUH (yAesibHas
TEIUIOEMKOCTh ~ BEIIECTBa, CONPOTUBICHHE MPOBOJHUKA, paboTa H
MOIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBaTb H3MEPEHMs, coOuparhb
HKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPENJIOKEHHON WHCTPYKLHH, H
BBIYHCIIATh 3HAUEHUE BEJTUYNHBL

coOroNaTh MpaBuiia TEXHUKUA 0€30MacCHOCTU MpU padoTe ¢ J1abopaTropHbHIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHLMUIBI  ACHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX OMUCAHUS (B TOM YHKCIIE: CUCTEMA
OTOTUIEHHSI JOMOB, TUTPOMETP, TapoBas TypOHHa, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUUYECKON HHEPruM, 3JICKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIE AIIEKTPOIIPUOOPHI (mpuMepsI), ANEKTPUUYECKHUE
MPEIOXPAHUTENH, FIEKTPOMArHUT, 3JEKTPOJBUTATENb TOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHUA O CBOWCTBAX (PU3MUECKUX SBICHUW U HEOOXOIUMBIE
¢duznyeckre 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIE
npuOOpPHI MO CXEMaM U CXeMaTUYHbIM PUCYHKaM (’KHJIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, JBHUraTelb BHYTPEHHETO CropaHus,
AIIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKHUX LIETel C
NOCJIEIOBATENIbHBIM M NAPAJJIEbHBIM COCIUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAUEHUS HIIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOIUTH  NpUMEpbl  (HAXOAUTh  HMHPOPMALMIO O  MpPUMEpax)
MPAKTUYECKOTr0 HMCHOJb30BaHUs (DPU3MUYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrnieueHust 0€30MacHOCTU MPU 0OpalieHuu ¢ nmpudopamu u



TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 310POBbsI U COONIONEHHSI HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpefie;

* OCYILECTBIATH MOMCK HH(popManuu (U3MUECKOTO COAEpKaHUS B
HNHTepHeTe, HA OCHOBE MWMEKOIIMXCA 3HAHUW M IYTEM CpPaBHEHUSA
JIOTIOJIHUTEIBHBIX UCTOYHUKOB BBIJEIATh MH(POPMALINIO, KOTOPAs SIBISAETCA
IPOTUBOPEUNBOM WJIM MOXKET OBITh HEJ0CTOBEPHOI;

* HCIIOJIb30BaTh NPHU BBITOJHEHUN YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3NUYECKOTO COMEpKaHus, CIIPaBOUHbIE MaTEPHUAIIbI, PECYPCHI
cetu UHTepHeT, BnaaeTb MNpUEMaMH KOHCHEKTHPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIIMH U3 OTHOM 3HAKOBOI CHCTEMBI B IPYTYIO;

+ co3JaBaTb COOCTBEHHBbIE MUCHBMEHHBbIE M KpaTKUE YCTHBIE COOOILEHUS,
o0o0miass HMHPOpPMALIMIO W3 HECKOJIBKUX HCTOYHHUKOB (U3UYECKOTO
COZIepaHMsI, B TOM YHCJIE ITyOJIMYHO MPEICTABISATH PE3YIbTaThl MPOSKTHON
WA UCCIIEIOBATEIBCKOM NIeATEIBHOCTH, IIPY 3TOM IPAaMOTHO UCTIOIB30BATh
U3yYEHHBIM TOHATUHHBIM anmapaT Kypca (U3HKH, CONPOBOXKAATH
BBICTYIUICHUE IIPE3EHTAIINEH;

* NpU BBIIOJHEHUH YYE€OHBIX NPOEKTOB M HCCIEAO0BAaHUN (U3NUYECKUX
MPOIECCOB pACHpEneNiaTh OOS3aHHOCTH B TpPYyMNIEe B COOTBETCTBUHU C
MOCTABICHHBIMH 33/1a9aMHU, CJICTUTH 32 BBHIMOJIHEHWEM IUTaHA JACHCTBUMA U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUBAaTb COOCTBEHHBIM BKJIAJ B
JeSITEJIbHOCTh TPYIIIbI, BEICTPauBaTh KOMMYHHKaTUBHOE B3aUMOJICICTBHE,
MIPOSIBIISISt TOTOBHOCTH pa3peniaTh KOH(INKTHI.

K konIy oOyuenust B 9 kJjiacce mpeMeTHbIE pe3yJIbTaThl Ha 6a30BOM YpOBHE

JOTOKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y OOYHAIOIINUXCS YMECHHIA:

- HCIOJIb30BaTh MOHSTHS: CUCTEeMa OTcY€Ta, MarepuajbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIIbHOCTh MEXaHHUYECKOTO JBUXKEHMS, AePopMarius
(ympyrasi, mjacTayeckasi), TpeHUEe, LEHTPOCTPEMUTEILHOE YCKOPEHHE,
HEBECOMOCTh W TEPerpy3Kd, HEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO Telsla, paBHOBECHE, MEXaHWYECKUE KoJeOaHus U
BOJIHBI, 3BYK, HH(QPa3BYK U YAbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaJIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI
UCIyCKaHUS U TIOTIIONICHHUS, ajbda, 6eTa- 1 raMMa-u3aydeHus, H30TOIIbI,
sJIepHast YHEPTETHKA,

- paznuyarh SBICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIUHEIHOE JBHXKEHHE, CBOOOIHOE
najicHue TeJ, pABHOMEPHOE NIBIDKEHHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBUE
TN, PeaKTUBHOE NBIDKEHHE, KoJjeOaTelbHOEe NBIKCHHE (3aTyXarllue u
BBIHYKJIEHHbIE KOJI€OaHMs), pE30HAHC, BOJHOBOE JABUKEHHE, OTpPaKEHHE
3ByKa, NPSIMOJIMHEWHOE PacCHpOCTPAHEHUE, OTPAXKEHHE W TMPEJIOMIICHHE



CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yiokeHue Oeoro cBeTa B
CHEKTp M CJOXEHUE CIEeKTPAJIbHBIX IIBETOB, JHCIEPCUS CBETa,
€CTECTBEHHAs] PaJIMOAaKTUBHOCTb, BOSHHUKHOBEHUE JMHEHYATOTO CIIEKTpa
W3ITYYCHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIONTNX JaHHOE (U3HUECKOE SIBICHNUE;

pacro3HaBaTh  NPOSIBICHUE M3YUYCHHbIX  (PU3WYECKUX  SIBIEHUH B
OKpyXaromieM Mupe (B TOM uwucie (pu3nyeckue SBICHUS B IPHUPOJE:
MIPWINBHI M OTJUBEI, ABMKEHHUE TIaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTraHMW3MOB, BOCIHPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICCHUE, CEUCMHUYECKUE BOJIHBI, I[yHAMH, 0OXO, I[BETa TeJ,
ONTUYECKUE SIBJICHUS B TMPHUPOJE, OMOJIOTHYECKOE JICUCTBUE BUIUMOTO,
yABTPA(QHUOIETOBOTO W PEHTICHOBCKOTO U3JyYEHHUM, €CTECTBEHHBIN
PagNOaKTUBHBEIN (OH, KOCMHYECKHE JY4YH, PAJTUOAKTHBHOC H3IYUCHHUE
NPUPOJHBIX MHHEPAJOB, JEHCTBHE PAIMOAKTUBHBIX W3IYYCHUH Ha
OpraHu3M 4eJIOBeKa), MPH STOM IMEPEBOIUTH MPAKTUYECKYIO 3aJa4dy B
y4eOHYI0, BBICNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (U3HUUECKUX
SIBIICHU;

OIMMCHIBATh M3YYCHHBIC CBOMCTBA TENI U (PU3MUECKHUE SBICHUS, UCIIONB3YS
bu3NYecCKue BENMYMHBI (CPEmHSsI W MTHOBEHHAs CKOPOCTh Tella TIpU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, MepeMeIlleHue, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CUJla YOPYrOCTH, CHUJIa TSIKECTH, YCKOPEHUE
CBOOOMHOTO TAaJCHMs, BEC Tela, HWMIYJAbC Tella, HWMIYIbC CHIIBI,
MEXaHW4YecKass padoTa W MOIIHOCTh, TOTCHIMAIbHAS JHEPTHUs TeJa,
MOJTHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIIMANIbHAS JHEPTUS CHKATOM
MPYKUHBI, KHHETUYECKAs SHEPT U, MTOTHASI MEXaHHUYECKasi SHEPT U, TEPUOJ
U YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTeNlb TPEJIOMIICHHUS CpPEIbl), TMPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJIB3YEMbIX BEJITUYHH,
00O3HAYECHHUS] M €IUHUIIBI (U3UYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTHUMH BEIUYHHAMM,
CTPOUTH TPpaPUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYNUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYCCKUE SBICHHUS W TIPOIECCHI,
UCITOJIb3YSl 3aKOH COXPAaHCHHsSI DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUN  CYNEPIO3UIIMA CUJI, TPHUHIIMI OTHOCUTEIHHOCTH [ amues,
3akoHbl HbBIOTOHA, 3aKOH COXPAaHEHHS WMITYJIbCA, 3aKOHBI OTPAKCHUS H
MIPEIIOMJICHHS CBETA, 3aKOHBI COXPAHCHHUS 3apsI0BOTO U MAaCCOBOTO YHCEIN
NpU SACPHBIX PEaKIUAX, MPU OTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIlMChIBaTh €T0 MAaTEMaTHICCKOE BBIPAKCHUE;



OOBSICHATh (PU3MYECKHE MPOLECChl U CBOMCTBA TE€J, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJICICTBEHHbBIE CBSI3U, CTPOUTH OObSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB C OMOpPOM Ha 2—3 W3yYEHHBIX CBONCTBA (U3UYECKUX SIBICHHM,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THbIe 3a/1auu (OMUpaIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YS 3aKOHBI U (hOPMYIIbI, CBS3BIBAIONINE (PU3UUECKUE BETUUMHBI: HA
OCHOBE aHallu3a YCJIOBHUSA 3a]a4M 3alMChIBATh KPATKOE YCIOBHE, BBIABISATH
HEIOCTAIOIIUE WM U30BITOUYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOAMMBIC JJIi PELICHHUs, MPOBOAUTH PACYETHl M OICHUBATH
peaNMCTUYHOCTD MOTyYEHHOTO 3HAYeHUS (PU3NUECKOIN BETNUNHBI;
pacrno3HaBaTh IMpPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh MpPU [TOMOLIH
$uU3MYECKUX METONOB, HCIONb3Yys OIMHMCAHUE HWCCIICIOBAHUS, BBIICIATH
IpoOBEpsieMOE  TMPEIIONOKEHUE, OIICHWBAaTh MPABUIBHOCTh MOPSIKA
IOPOBEACHUSI  UCCIEAOBAaHUA, JielaTh  BBIBOJABI, HHTEPIPETHUPOBATH
pe3ynbTaThl HAOMIONEHUHN U OIBITOB;

IPOBOJUTH OIBITHl 1O HAOMIOAEHUI0 (U3NYECKUX SIBICHUNH WU
(U3MYECKUX CBOMCTB Tell (M3yYyeHUEe BTOPOro 3akoHa HproTOHA, 3akoHa
COXpaHEHUs] HHEPTUH, 3aBUCUMOCTH TNEepuoja KoJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYBI MaJIbIX KOJICOaHWM, MPSMOJIMHEHHOE PAcIpOCTPAHEHUE CBETA,
pasnoxeHne Oenoro CBETa B CIEKTP, U3YYCHHE CBOWCTB M300paKCHUS B
TUTOCKOM 3€pKaJjie M CBOMCTB N300paKeHHs IpeMeTa B COOMparomei TuH3e,
HAOMIONEHNE  CIUIONIHBIX W JIMHEHYAThIX  CIIEKTPOB  M3IIyYeHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
00Opy/n0OBaHUs, OMKUCHIBATh XOJI OMBITA U €r0 pe3yibTaThl, POPMYINPOBATH
BBIBOJIBI;

MPOBOJIUTH TPU HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX M3MEPEHUH, Ompeaess
CpelHee 3HaueHHe U3MepseMoN BeluduHbl ((OKYCHOE pacCTOsSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BHIOOpP CIrOco0a U3MEpeHus
(M3MEpUTENHHOTO TIPHOOPA);

NPOBOJIUTh HWCCIIEOBAHHE 3aBUCUMOCTEH (U3NYCCKUX BEJIUYHUH C
UCTIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TpU
pPaBHOYCKOPEHHOM JBW)KEHHM 0€3 HayaldbHOM CKOPOCTH, Nepuoja
KOJIeOaHUN MaTeMaTUYEeCKOrO MasiTHUKA OT IJTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaKEHHs CBETA OT yIUia MaJCHHsI U yIJia MPEJIOMIICHUS OT yIiia MaJACHUS):
TUTAHUPOBATh HCCIENOBAaHUE, CaMOCTOSTENLHO COOUpaTh YCTaHOBKY,
(buKCUpOBaThH PE3YIBTATHI TOTYYEHHON 3aBUCUMOCTH (PU3NIECKUX BETHINH
B BHJI€ TaONIUIL U TPAQHKOB, IEIaTh BEIBOJBI 110 PE3YyNIbTaTaM UCCIICAOBAHNUS;



* NPOBOJAUTH KOCBEHHbIE M3MEpEHUsl (U3MUECKUX BEIUYMH (CpenHss
CKOPOCTb U YCKOPEHHE Tea NPU PaBHOYCKOPEHHOM JABUKEHUHU, YCKOPEHHUE
CBOOOJHOTO MAJCHMSI, KECTKOCTh MPYXKHUHBI, KOIP(UUUEHT TpPEHUs
CKOJIb)KEHUS, MEeXaHH4eckass padoTa MW MOIIHOCTb, 4YacTOTa M TEPUOJ
KoJIeOaHUN MaTeMaTUYECKOTO U MPY>KMHHOTO MassTHUKOB, OTITUYECKas CHIIA
coOuparoIIel JIMH3bI, PAJUOAKTUBHBIA (OH): MIAHUPOBATb H3MEPEHUS,
cOOUpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATh H3MEPEHUS,
ClieAysl MPENJIOKEHHON WHCTPYKIUHU, BBIUMCIATh 3HAYEHHWE BEITUYHMHBI U
aHAJIM3UPOBATH MOYYCHHBIE PE3YJbTaThI C yYETOM 3a/IaHHOM MOTPEITHOCTH
WU3MEPEHUN;

- coOoIaTh MpaBuiia TEXHUKU 0€30MacHOCTH NP padoTe ¢ J1abopaTOpPHBIM
000py/IOBaHUEM;

* pa3nuYaTh OCHOBHBIE TMPHU3HAKH W3YyUYEHHBIX (U3NYECKUX MOJENeH:
MarepuaibHas TOUKa, a0COIIOTHO TBEPOE TEIIO, TOUCUHBIN HCTOYHHUK CBETA,
Jqy4, TOHKas JMH3a, IJIAaHETapHas MOJENb AaToOMa, HYKJIOHHAas MOJENb
aTOMHOTO s171pa;

* XapakTepu3oBaTb MPUHIUNBI JCUCTBUS H3YYEHHBIX MHPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCAHHUS (B TOM 4YHCIE:
CIHUIOMETP, JATYUKU MOJOKEHHUS, PACCTOSTHUS U YCKOPEHHSI, paKeTa, SX0JIOT,
OYKH, TMEpUCKOI, (oToanmnapar, ONTHUYECKHE CBETOBOJbI, CIEKTPOCKOII,
J03UMETp, Kamepa BuibcoHa), HConb3ys 3HAHUSI O CBOMCTBaX (PU3NUECKUX
SBJICHUW U HE0OX0IUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

*  HCIIOJIb30BaTh CXEMbI M CXEMaTHYHBIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPUTEITHHBIX IPUOOPOB U TEXHOJIOTHUECKHX MPOLIECCOB MPH
pelieHnn  y4eOHO-NPAaKTUYECKUX  3a/ad, ONTHYECKHUE CXEeMbl JUIs
HOCTPOEHUS U300paKEHUH B IJIOCKOM 3epKajie U coOMparoien JIMH3eE;

* OPUBOAUTH  HpUMEpbl  (HAXOAUTh  HMHPOPMALMIO O  MpPUMEpax)
MPAKTHYECKOTO HKCIIONb30BaHUsA (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HH JJ1s1 obecrieueHrs 0e30MacHOCTH MpU oOpalieHu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 310POBbsSI U COONIOCHHSI HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH cpefie;

* OCYIIECTBISATh TMOWCK WHGMOpManuu (HU3UUECKOTO COACPKAHHUS B
HuTepHeTe, caMoCTOsITeNbHO (GOPMYIHPYS TOMCKOBBIN 3allpoC, HAXOAUTH
NyTH ONpEAeSIEHUs! T0CTOBEPHOCTH MOJYyYeHHON MH(OpPMALUKM HA OCHOBE
UMEIOLINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HCTOYHUKOB;

*  HCTIOJIB30BATh MPHU BBITOJHEHUN YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO
auTeparypy GU3NYECKOTO COMEpKaHus, CIIPABOYHbBIE MaTepPHAIIbI, PECypPCHI
cetu VIHTepHeT, BlaaeTh MNpUEMAMH KOHCTICKTHPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIIMH U3 OTHOM 3HAKOBOI CHCTEMBI B IPYTYIO;



* CcO3[aBaTb COOCTBEHHBIE IMCBMEHHBIE U YCTHbIE COOOIIEHMSI Ha OCHOBE
uHGOpMAIMM W3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO CONEPIKAHUA,
nyOJIMYHO MPEACTABIATh PE3YNBTAThl MPOEKTHOW MM UCCIE0BATEIbCKON
NEATENIbBHOCTH, TMPHU OTOM TI'PaMOTHO  HCIIOJB30BAThb  HM3YYCHHBIN
NOHSATUMHBIN anmapar u3y4aemoro pasziena (U3MKM W COMpPOBOXKAATH
BBICTYIUIEHHE TIpe3eHTauueil ¢ Y4ETOM O0COOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.
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KosinyecTBO yacoB DJIeKTPOHHbIE
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n/n TeM NMPOrpaMMbl Bcero KonTpoaensie | IIpakTadeckn oOpa3oBareJibHbIE
padoThI e padoThbl pecypebi
Pazjes 1. ®usuka u eé posib B NO3HAHMH OKPYKAKIIEro MUPa
bubmuoreka [IOK
1.1 dusuka - HayKa O PUPOIC 1 https://m.edso0.ru/7f4161
94
bubmuoreka [IOK
1.2 du3nyYECKrEe BEITHUNHBI 3 1 https://m.edsoo.ru/7f4161
94
EctecTBeHHOHAYYHBIN METO bubmorexa HOK
1.3 i A 1 https://m.edso0.ru/7f4161
MTO3HAHUS
94
Hroro no pazgeny 5
Pasnen 2. IlepBoHavyasibHbIe CBeICHNSI O CTPOCHUM BeleCTBa
bu6moreka [JOK
2.1 CtpoeHue BelecTna 2 1 https://m.edso0.ru/7f4161
94
JIBM>KEHME M B3aMMOJICHCTBU bubmorexa [IOK
2.2 CHIC 1 BIAUMOLCHCTBIE 2 https://m.eds00.ru/74161
YaCTHI] BEIIECTBA 94
ArperarHble COCTOSHUS bubmorexa [IOK
2.3 p 2 https://m.edso0.ru/7f4161
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94
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bu6mmoreka [IOK

3.1 MexaHn4ueckoe IBIKEHUE 4 https://m.edso0.ru/7f4161
94
bu6mmoreka [IOK

3.2 Wuepuus, Macca, MIOTHOCTh 9 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK

3.3 Cuna. Buns! cun 9 https://m.edso0.ru/7f4161
94

Hroro no pa3neny 22

Pazjea 4. laBjieHnue TBEPABIX TeJl, :KUIAKOCTENH U

ra3oB

Hasnenue. [lepenaua bubmuoreka [IOK
4.1 JIABJICHUS TBEPIBIMH TEIIAMH, 3 https://m.edso0.ru/7f4161
JKUJKOCTSIMHU M ra3aMu 94
bubmuoreka [IOK
4.2 JlaBrieHue KHUIKOCTH 5 https://m.edsoo.ru/7f4161
94
bu6moreka [JOK
4.3 ATMochepHOe TaBIeHHE 6 https://m.edsoo.ru/7f4161
94
JlelicTBUE )XKUIKOCTH U rasa bubmorexa [TOK
4.4 CHCTBHE JHAKOC > 8 https://m.eds00.ru/7f4161
Ha TIOTPY)KEHHOE B HUX TEJIO 94
Hroro no pazgeny 22
Pa3gea 5. PaGoTa m MOIIHOCTB. JHeprus
bu6mmoreka [IOK
5.1 Pabora 1 MOIIHOCTh 3 https://m.edso0.ru/7f4161
94
bu6mmoreka [IOK
5.2 [IpocThie MEXaHU3MBbI 5 https://m.edsoo0.ru/7f4161

94
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bu6mmoreka [IOK

5.3 MexaHnudeckasi SHepPTUs 4 1 https://m.edsoo.ru/7f4161
94
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PeszepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB 68 11
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bubmuoreka [IOK
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bu6mmoreka [JOK
2.2 [ToCTOSIHHBIN 3TEKTPUICCKHUI TOK 20 1 5 https://m.edsoo.ru/7f418
lce
bu6mmoreka [JOK
2.3 MarHuTHbIE SIBICHHS 5 1 https://m.edsoo.ru/7f418
1ce
bu6mmoreka IJOK
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1ce
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11 A 12 1 1 https://m.edsoo.ru/7f41a4
CIOCOOBI €ro OMucaHus 26
bubauoreka [IOK
1.2 Bzaumoneiicteue Texn 18 2 https://m.edsoo.ru/7f41a4
a6
bubaunoreka [IOK
1.3 3aKOHBI COXPaHCHUS 11 1 https://m.edsoo.ru/7f41a4
a6
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a6
bu6mmoreka [IOK
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a6
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3.1 p 8 https://m.edsoo.ru/7f41a4
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ab
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4.2 JIuH3BI ¥ ONTUYECKHE TPUOOPHI 5 https://m.edsoo.ru/7f41a4
ab
Paznoxxenue 6emnoro ceera B bubmorexa [IOK
4.3 3 https://m.edsoo.ru/7f41a4
CIIEKTP
ab
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5.1 Y - 2 https://m.edsoo.ru/7f41a4
CBETa aTOMOM 26
bu6mmoreka [IOK
5.2 CTpoeHue aTOMHOTO sipa 6 https://m.edsoo.ru/7f41a4
ab
bu6mmoreka [IOK
5.3 SlnepHblie peakiuu 9 https://m.edsoo.ru/7f41a4
ab
Hroro no pazgeny 17
Pazgea 6. IloBTopuTe1bHO-0000111a10 1M MOAYJIb
[ToBTOpeHue u o0o0IICHHE bubmoteka [JOK
6.1 cozepanus Kypca pusuku 3a 7- 7 https://m.edsoo.ru/7f41a4
9 xmacc a6
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OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



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




