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1. COAEP) KAHUE YYEBHOI'O TIPEAMETA
7 KIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuUMHBL M3Mepenue ¢usnueckux BenuuuH. Dusmdeckue HpUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(U3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEeIIOBbIE, INEKTPUUECKHUE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. @wusnueckue MpUOOPHI U MPOIEAYpa MPSMBIX WU3MEPEHHIN aHAJOTOBBIM U ITU(POBHIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue HeHbl JeIeHUs IIKAIbl K3MEPUTEIHLHOTO MPUOOpa.
N3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IIpoBenenue wuccieoBaHUS MO NPOBEPKE TUMOTE3bl: NAJbHOCTh MNOJIETA IIApHUKAa,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MYyCKa.

Pa3nen 2. [lepBoHayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHL[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTaIIU4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAaMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOEHHOCTH arperatHbiX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKECHHUS.

2. HaGmoaenue nuddysun.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM MU OTTATKMBAHUEM YaCTHI]

BEILECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Oruenka AuamMerpa aToMa METOAOM PsiIOB (C UcCToib3oBaHueM (hoTorpaduwii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHS CUII MOJIEKYIISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexannueckoe ABWkeHUE. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu U BpeMEeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHepUUHU. B3auMopeilcTBue Ten Kak MpUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. I[lmoTHocTe BemiecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BEIIECTBA.
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Cuna kak XapakTepucThka B3aummojaeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenune cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSXKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBnogaeiictByromas cui. Cuia Tpenusi. TpeHue CKOJIbXKEHUs U TPEHUE MoKos1. TpeHue B mpupo/ie
Y TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Tena.
N3mepenne ckopocTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.
HabGmonenue n3meHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEll.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
Jlaﬁopamopnbte pabomot u onvimeol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuUKa B HKHJIKOCTH, MOJIEIH
IIEKTPUICCKOTO aBTOMOOWJIS M TaK Jayee).
2. OmpexneneHue cpenHell CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMariii) Mpy>KUHbI OT
MPUIOKEHHOM CHIIBI.
5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, "KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTHYEHUs NaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPABIMH TEJIaMU, )KUIKOCTAMH U
razamu. 3akoH Ilackansa. [[HeBMaTMuyeckue MalIMHBI. 3aBUCUMOCTb JABJICHUS KUIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emmu. OmnbiT Toppuyennu. M3mepeHue atMocepHOro NaBIeHUS. 3aBUCUMOCTD
atMocepHOr0o JIaBlieHUsI OT BBICOTHI HaJ YypoBHeM wmopsa. I[Ipubopsl isi u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaua naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo0maronyecs: CoCy/Isbl.

I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW dYacTh Tela H

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

8. VYcioBue MaBaHMs TeN: IUIABAHWE WM TMOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BoJie OT 00bEMa MOrpy:KEHHOM B JKUIKOCTb
4acTH TeJa.

2. OmnpeneneHWe BBITAJKUBAIOMIEH CHIIbI, JEUCTBYIOIIEHM Ha TEJO, MOTPYKEHHOE B
KUJKOCTb.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIEH CUJIbI, AEHCTBYIONIEH HAa TEJIO B dKUIKOCTH,
OT Macchbl Tea.

4. OnbIThl, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOIIECH HA
TEJIO B )KHMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTH TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KouctpyupoBanue apeoMerpa WIM KOHCTPYHUPOBAHHE JIOJKHM U OIpeiesieHne eé

rPY30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pblYar, OJ0K, HAKIIOHHAS MJIOCKOCTh. [IpaBuiio paBHOBeCHS phlyara.
[IpumeHneHne mpaBwiIa paBHOBECHsS pbluara kK OJoKy. «3o0yioToe TpaBmio» MexaHuku. KITJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckas sHeprus. Kunetnueckas 1 noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwsie pabomot u onvimel.

1. Ompenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHUM Teja IO

TOPU30HTAIILHOM TOBEPXHOCTH.

2. HccnenoBaHue yCI0BUI paBHOBECHS pblyara.

3. Hsmepenune KIIJ/l HaKIOHHOMN MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPIHUH.

8 KJIACC

Pa3nen 6. TenuioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUI BemiecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TermioBoe
pacuImpeHme u cxxartue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUXKEHHUS YaCTHUL.
Bnytpennss sneprus. CriocoOsl ©3BMEHEHHS BHYTPEHHEHN SHEPTUU: TETUIONEpe1ada U COBEpIICHNE
paboTsl. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3Iy4YEHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEMIECTBA. 1e€MI000MEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerUioBoro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YeNbHas TemioTa IuiaBileHus. [lapooOpa3oBanume u KoHjeHcanus. Mcmapenue.
Kunenne. YnaenpbHas Temnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTyphbl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U MIPEBPAILIEHUs] SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Hab6nronenue siBeHni CMaYMBaHUS U KaTUJUIAPHBIX SBJICHHM.

Habmroienne TemnoBoro pacimupeHus Ted.

V3MeHeHne AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
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6. IIpaBuna uzmepenus TeMiepaTypsl.

7. Bwupgpel reruonepenayu.

8. OxyaxkJaeHue npu COBEPILIEHUU padOTHI.

9. HarpeBanwue rpu coBepIieHUU PadOTHl BHEITHUMU CHIIAMHU.

10. CpaBHEHUE TEIIIOEMKOCTEMN pa3IMUHbIX BEIIECTB.

11. HaGnroieHrue KUneHusl.

12. HaGnroieHre nmocTostHCTBA TEMIIEpATyphl MPH TIaBJICHUH.

13. Mojenu TEeIIOBLIX ABUTaTEIEH.

Jlabopamopuvie pabomsl u onvimol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE MIMPHUIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJICHHUSI BO3JayXa OT €ro oOnéMa u
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka THUMOTE3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmronenue m3MeHeHUs: BHYTPEHHEW PHEPrUu Tejla B Pe3yJibTaTe TeIuionepeaadyu 1

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBiI€HUS TEIIIOOOMEHA IPU CMELIMBAHUM XOJIOJHOM U ropsiuei BOABI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOW TMpU TEIJIOOOMEHE C

HarpeThiM METAUIMYECKUM ITHIHHIPOM.

10. OnpeneneHue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJIEHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpusanus Tel. J[Ba pona 3JeKTpHUUecKuX 3apa10B. BzanmoaelicTBre 3apsHKeHHBIX Tell.
3akon Kynona (3aBUCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJTMYUHBI 3apsiioB U
pacCTOSTHUS MEX]TY TEJIaMH).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTprUdeckoro mojst. [IpuHmn cyneprno3uiiun
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN sieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKH TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOTO ToKa. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKTpuueckoe HampsbkeHue. ConpoTHBICHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma 18 ydacTka LEnu.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TTPOBOJHUKOB.

PaboTta u MOUTHOCTB 37EKTpUUECKOTo ToKa. 3akoH J[oyns—JIenna. DnexkTpuueckue nenu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAeHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMJIM U €ro 3HaUeHHe 7151 KU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe nosie
3JIEKTPUYECKOTO TOKA. [I[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. /[eficTBHE MarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO Toka. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagess. SIBneHue  aneKTpomMarHuTHOM  wHAykuuu. IlpaBuno  JleHna.
OnektporedHeparop. CrmocoObl TONYYCHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.
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Hemoncmpayuu.
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DneKkTpusanus Ted.

JIBa poJia DIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKCHHBIX TEJT.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAsT UHTYKITHS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

[TpOoBOTHUKY U AUDIIEKTPUKH.

MojenupoBaHuE CUIIOBBIX JIMHUM SJIEKTPUICSCKOTO TTOJIS.

WCTOYHHKH MOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIit pazps.

. U3sMepeHne cuiibl TOKa aMIIEpMETPOM.

. 3MepeHune 3JIeKTpUYECKOro HarpsKeHUsE BOJIbTMETPOM.

. Peoctar u Marasu cOnmpoTHUBIIEHUM.

. BzanMoielicTBHe MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH pa3JieJIeHHs TTOJIFOCOB MarHUTa.

. MoaenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

. JlelicTBuE MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccnienoBanue ABi€HUS 3E€KTPOMarHiTHON MHTYKIIUH.

. OnbrTer @apagest.

. 3aBUCUMOCTH HaIpaBJIeHUsI WHIYKITMOHHOTO TOKA OT YCIOBUW €r0 BO3SHUKHOBEHHSI.
25.

3JIeKTporeHepaT0p IIOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomovt u onvimol.
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OnbITH IO HAOJIFOCHUIO STIEKTPU3AIIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JIEKTPUUECKOTO MOJI Ha TPOBOJHUKU U TUJIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3MepeHue U peryampoBaHue CUIIbl TOKA.

W3mepenue u peryInpoBaHre HANPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

OnbITel,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPUYECKOTO  CONPOTHUBIICHHS
MIPOBOJHHUKA OT €0 JUTUHBI, IJIOMIA N ITOTIEPEYHOT0 CEUSHUS K MaTepHaa.

[TpoBepka mpaBuIIa CIOKEHUST HAMIPSDKEHUH MTPH MOCIIEI0BATEIEHOM COSTMHEHNH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuIIa IJIst CHITBI TOKA MTPH MApaJLIEIbHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

OmnpeneneHre MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIIEIIIEMON Ha PE3UCTOpE.
HccnenoBanue 3aBUCMOCTH CHJIBI TOKA, MAYILETO Yepe3 JIAMIOUKY, OT HAlpsHKEHUS Ha
HEH.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJCHCTBHSI IOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHuTHOTO TMOJISI TMOCTOSHHBIX MAarHUTOB NpU UX OOBEIWHEHUU H
paszieneHnN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

. OHBITBI, ACMOHCTPUPYIOIUC 3aBUCUMOCTDL CHUJIbI BBaHMOI[efICTBHH KaTylIlKu ¢ TOKOM U

MardfuTa OT CHJIbI TOKa W HAIlIpaBJICHWA TOKA B KaTYIIKE.



18. M3yueHne neicTBUSI MArHUTHOTO 1OJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue paboThl 3J1€KTPOIBUTATEIIS.

20. Usmepenune KIIJI anekTpoaBuraTeibHONM YCTaHOBKH.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEI0BAHUE

W3MEHEHUH 3HaYEHUs U HaIllPaBJICHUS NHIYKIMOHHOTO TOKa.
9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOe mpsMoiuHENHOe aBMkeHue. HepaBHomepHoe
npsiMOJIMHENHOe aBM>keHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMonuHelHoe aBukenne. CBoooHoe maaenue. OnbIThl
lNanunes.

PaBHOoMepHOE ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpunnun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSATMOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuxenue manet Bokpyr Connua. [lepBast kocmuueckasi ckopocTb. HeBecoMOCTh U eperpys3kH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmynbsc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckas padota U MOIIHOCTb. PaboTa cuil TsxkecTH, ynpyroct, TpeHus. Cs3b
sHepruu u paboTel. [loTeHHManpHas SHEprus Teia, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxxaroi npyxxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HabmroeHue MeEXaHU4YeCKOro JBUKEHHS Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPUM JBUKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIMHEUHOTO JIBUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHS.

5. HaGnronenue qBUXEHHS Tea MO OKPYKHOCTH.

6. HaOmroneHne MexaHUYECKUX SIBIICHUMN, TPOUCXOISIINX B CUCTEME oTcuéra «Temexka

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENFHO KabuHeTa (U3HKH.

7. 3aBHUCUMOCTb YCKOPEHHS TeJla OT MACCHI TeNa U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HaOmroneHne paBeHCTBA CHIT IIPU B3aUMOJICUCTBUH TElL.

9. H3MeHeHue Beca Tena Ipu YCKOPEHHOM JBHKEHUU.

10. IIepenavya nmmysbsca pu B3aMMOJICHCTBUH TEIL.

11. IIpeoOpa3oBaHus YHEPTUH MPU B3aUMOICHCTBUU TEll.

12. CoxpaHeHHe UMITYJIbCA IPU HEYIIPYTOM B3aMMOICHCTBUH.

13. CoxpaHeHHUE UMITYJIbCca TPU a0COTOTHO YIIPYTOM B3aHMMOCHCTBHH.

14. HabmoieHue peakTUBHOTO JIBHKCHUS.

15. CoxpaHeHrne MEXaHUYECKON IHEPTUHU TIPU CBOOOHOM I1aJICHUH.

16. CoxpaHeHHE MEXaHUYECKOM YHEPTUU NIPU IBHXKCHHUH TeJla 01 JEHCTBUEM MPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.



o

10.

11.

KoncTpynpoBanue Tpakta uisi pasroHa U JaJbHEHIIEr0 PaBHOMEPHOTO ABMXKEHUS
HIapUKA WIH TEIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXKEHHsI OpyCKa WM JIBIXKEHHUS IIapuKa II0
HaKJIOHHOM IJIIOCKOCTH.

Onpenenenne ycKOpeHHUs Tejla MPU PABHOYCKOPEHHOM JBHXKEHHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTessl: €cliv Mpy paBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauaJIbHOM CKOPOCTH
ITYTU OTHOCATCA KaK P HEYETHBIX YHUCCII, TO COOTBCTCTBYIOIIUC ITPOMCIKYTKH BPCMCHU
OJIMHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAaJIbHOI'O
JTABJICHHUSL.

Omnpenenenne kodhuimeHTa TPEHUS CKOIBKCHHSL.

Omnpenenenue KECTKOCTU NPYKUHBI.

Onpenenenne paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIWKEHUM Tela IO
I“OpI/I?;OHTaJIBHOI\/JI IMOBCPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIPYrOCTH MPU MOIBEME TIpy3a C HCIOJIB30BAHHEM
HCIIOABUKXKHOT'O U ITOABUXHOT'O 0JIOKOB.

W3ydeHue 3aKOHa COXpPaHEHUSI SHEPTUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJieOaHMIi: MEepHoJ, 4acToTa,
aMIuTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue Konebanus. Beinyxnennsle konedanus. Pesonanc. MexaHu4yeckue BOJIHBI.
CBolicTBa MeXaHW4YeCKUX BOJIH. [IposiosbHbIE M monepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue xosnebaHuil Tel Mo JeHCTBUEM CHUIIbI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmropenue koneOaHui Tpy3a Ha HUTH U HA TIPYXKHUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJICOaHUI 1 pe30HaHCca.

4. PacnpocTpaHeHUE MPOJOJIBHBIX U TONEPEYHBIX BOJIH (Ha MOJIEINN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUU pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue 4acTOTHI U MeproIa KoneOaHU MaTeMaTHIeCKOTO MasSTHUKA.

2. OmpeneneHue 4acTOTHI U MEPHOJa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHoJa KojeOaHUM IMOABEIIEHHOTO K HUTU Ipy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TlpoBepka HE3aBHCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOJBEHMICHHOTO K HUTH, OT
Macchl rpys3a.

6. OIBbITHI, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD Nepro/ia KoJeOaHU! MPYKUHHOTO MasiTHUKA
OT MAacChI Tpy3a U KECTKOCTH MPY>KUHBL.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.

Pa3nes 10. Di1eKTpOMAarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJTHBI.



DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3U.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. lIpsimonuHeldHOe pacnpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [loaHoe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox nyweit B muH3e. Omnrtuyeckas cucrema ¢oToamnmapara, MHUKPOCKONa H
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B cekTp. OnbiTel HptoToHa. CrioskeHne CIEKTPaTbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xox myueil B cobuparoiiei JuH3e.

Xox J1ydeil B paccenBarolle JIMH3E.

[Toryuenue n300pakxeHUi C MOMOILBIO JIUH3.

. Ilpunnun nelictBus ¢oToannapara, MUKPOCKOIA U TEJIECKOIA.

10. Mogaens rna3sa.

11. Pa3znoxeHue 6enoro cBera B CIEKTP.

12. TTonydenue Genoro cBera MpH CIOKEHUU CBETA PA3HbBIX I[BETOB.
Jlabopamopnuvie padbomot u onvimol.

1. MHccrnenoBaHue 3aBUCMMOCTH yIJIa OTPAKEHMsI CBETOBOTO JIyda OT yrJjia IaJeHusl.
2. U3yueHue XxapakTepUCTUK N300paKEHUs MPEAMETA B IIIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yrja NaJcHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tomy4yenue n300pakeHHIA ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUIIBI COOMpArOIeit TUH3BL.
OMnBITHI MO Pa3JI0KEHNUIO OEJI0ro CBETa B CIIEKTP.

OnbITEl IO BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIONEHHM Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pasznen 12. KBanToBble siBJICeHHUA.

OmneiTel Pesepdopaa u nmnanetapuas mojnenb aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- u ramma-usinydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass mogmens aromHoro sapa. M3oromsl. PannoaktuBHble npeBpamenus. Ilepuon
noJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAacCCOBOI'O YHUCEI. DHEPIUs CBA3U
aTOMHBIX si7ep. CBsA3b Macchl ¥ 3HEpruu. Peakunu cuHTes3a u aeneHus saep. MIcTouHuku sHepruu
ConHua u 3B€3.

©CRENOUAWNE

Nowuk



Anepnas sHepreTuka. JleicTBUS paaAuOaKTUBHBIX U3JTYYE€HUN HA )KUBBIE OPTaHU3MBbI.
Hemoncmpayuu.

CHexTpsbl U3JIy4eHHS U TOTJIOLIEHUS.

CrexTpsl pa3TuyYHbIX Ta30B.

CnekTp Boaopoaa.

Habumonenune tpeko B kamepe BuibcoHa.

Pabora cuéruyrka HOHU3UPYIOMIUX U3TYUCHHI.

Perucrpanus uzinydeHus: npupoAHBIX MUHEPAJIOB U MPOJTYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaGmroeHue CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3JIyUEHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE HSHEPTUM YACTULBI MO TOPMO3HOMY IyTH (TIO

doTorpadusm).

3. HM3mepenue paguoakTHBHOTO (hoHA.

IHoBTOpPUTEJIHbHO-000011IAI0 M MOYJIb.

[ToBTOpUTENBEHO--0000IIAIOMINI ~ MOJYJb TMpPEJHA3HAUYEH [UIsi CUCTEMATH3alMu |
0000111eHUST TPEIMETHOTO COAECPIKAHUS U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYCHUU
BCEro Kypca (hM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busnke 151 00yJaromMXcsl, BEIOPABIIKUX 3TOT YU€OHBIH MpeaMeT.

[Ipu u3yueHun JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATETLHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCA JOCTHIKEHHE TMPEAMETHBIX M  MeTalpeIMeTHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB O0OydYeHUs, (GopMHpYyeTCs €CTeCTBEHHOHAYYHAass TI'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEIOBAHUS SIBIICHUNA IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSCHATH (PU3NUYECKUE SBIICHUS, IPUMEHSS TIOJyUYE€HHbBIE 3HAHUS, pelIaTh 3a7a4i, B TOM YHCIIe
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIANBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO pa3fena pealn3yercs 3a CYET TOro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE TMOJIYYEHHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSCHATH (PM3UUECKUE SIBIICHUS
B OKPY’KaIOIIEH MPUPO/IE€ U MOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJbl MCCIEIOBAHUS (DU3UUYECKUX SBJICHHM, B TOM YUCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HamOOJee BaXHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJIOTH,
HalpuMep, MPaKTHUYECKOr0 UCIIOJIb30BaHUs PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHUHU.

OUAWN e



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA

HSyLIeHI/IC (1)I/IBI/IKI/I Ha YpPOBHC€ OCHOBHOI'O 06H.[€FO 06p330BaHI/I${ HaImpaBJICHO Ha AOCTHXKCHHUC JIMYHOCTHBIX, MCETAIIPEIMCTHBIX H

MMPECAMCTHBIX O6pa30BaTCJILHLIX PE3YyJIbTATOB.

B pesynbraTe u3yueHus (GU3MKM Ha YpOBHE OCHOBHOTO 00IIero odpaszoBaHus y oOydaromierocs OyayT chOpMHUpOBaHbBI CIEIYIOIINE

JIMYHOCTHBIC PC3YJIbTAThI B HaCTU!

1) naTpHOTHYECKOr0 BOCIUTAHUS:

— IPOSIBJIEHUE UHTEpPEca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3NUECKOI HAayKH;

— IIEHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX --(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKIECHHU OOILIECTBEHHO 3HAYMMBIX M 3TUYECKUX IMPOOJEM, CBSI3aHHBIX C MPAKTHUUYECKUM
MPUMEHEHHEM JOCTHKEHUN (DU3UKH;

— OCO3HAaHHE BaXHOCTU MOPAJILHO--3TUYECKUX IPUHIIUIIOB B ACSATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIPUATHE ICTETUYECKUX KauecTB (PM3NUYECKON HAyKu: €€ rapMOHUYHOTO [TOCTPOEHMUSI, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOLIHOTO MHCTPYMEHTa MO3HAHHUS MHpa, OCHOBBI Pa3BUTHS TEXHOJOTUH, Ba)KHEWIIEH
COCTaBJISIOLIEH KYJIbTYpHI,

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEILCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHSI:

— OCO3HAHUE LIEHHOCTU 0€30IacHOro oopasa )KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHpPE, BaKHOCTU MPaBUJI O€30MaCHOTO MOBEACHMUS
Ha TPaHCIIOPTE, Ha JIOPOTax, C AEKTPUUECKUM U TETIJIOBBIM 000pYIOBAaHUEM B JIOMALTHUX YCIOBUSIX;

— c(OpMUPOBAHHOCTh HaBbIKA PEQIIEKCHH, TPU3HAHUE CBOETO IIPaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa y APYroro 4eioBeKa;

6) TpyaoBoro BocnuTaHus:

— aKTUBHOE y4acTHE B PEIIEHUH NMPaKTHUECKUX 3aJ1au (B paMKax ceMbH, 00pa30BaTEeIbHOM OpraHu3alny, ropoia, Kpas) TEXHOIOTHUECK O
1 COLIMAJIbHON HANpPaBJIE€HHOCTH, TPEOYIOLIUX B TOM YUCIIE U (PU3UUECKUX 3HAHUII;

— UHTEpEC K MPaKTHUYECKOMY H3YUEHHIO MpodeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3KOJIOrM4YeCKOro BOCIIMTAHMS:

— OpUEHTalusl HAa IpUMEHEHHEe (PU3NYECKUX 3HAHUM JUIs pelIeHus 3aJad B 00JaCTH OKPYXKAIOLIEH Cpebl, IUIAHUPOBAHUS TOCTYIIKOB H
OLICHKH X BO3MOXHBIX IIOCIIEICTBAN JIJIs1 OKPYXKAIOIIEH CPENIbl;

— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus;

8) ajanTannu K N3MEHAIOIUMCS YCJI0OBHAM COLMATBHON U NPUPOAHOM Cpelbl:



¢ — MOTPeOHOCTh BO B3aMMOJICHCTBHH TPH BBIITOJHECHHH WCCIICIOBAHMM W MPOCKTOB (PU3MUECKOW HAMPABICHHOCTH, OTKPHITOCTh OIBITY U
3HAHUSM JPYTHX;

® — [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeATeIbHOCTh;

e — MoTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWH, B TOM 4Hciie (GOPMYITHPOBATH WJEH, MOHATHS, TUIOTE3bl O QU3MYECKUX OOBEKTaxX H
SIBJICHUSX;

® — OCO3HaHHE JCPUIUTOB COOCTBEHHBIX 3HAHUA U KOMIICTCHTHOCTEH B 001acTH (PU3HKH;

® — [UTAHMPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PU3NUYECKUX 3HAHHM;

® — CTPEMIICHHE aHAIM3UPOBAThH U BBISBISTH B3aMMOCBSI3U MIPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3HUECKUX
3HAHUI;

® — OIICHKA CBOUX JICUCTBUMN C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEly, BOSMOXKHBIX II100abHBIX MOCIEACTBHA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe ocBoeHHs mporpamMmbl 1o (u3nke Ha ypoBHE OCHOBHOTO 00IIero obpa3zoBaHus y oOydaromierocs 6yayt chopMUpOBaHbI
MeTanpeaAMeTHbIe pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIE YHUBEPCAJIbHBIE yU4e€OHBIC JCUCTBUS, KOMMYHUKATUBHBIE YHHBEPCAIbHbBIC
yueOHbIe AeHCTBUSI, PETYISATUBHBIE YHUBEPCAIbHbBIE YUeOHBIEC JCHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHLIC yqeﬁm,le JeHCTBUS

Ba3oBble Jornyeckue aeficTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHH);

yCTaHABIMBATh CYNIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIINN, OCHOBAHUS [T 0000IIEHUS U CPABHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paccCMaTpUBaeMbIX (aKkTaX, JaHHBIX U HAOIIOJIECHUSIX, OTHOCSIINXCA K (DU3UYECKUM
SABIICHUSIM;

BBISIBJISITh PUYMHHO--CJICICTBEHHBIE CBSI3U MPU W3YYEHUH (DU3MUECKUX SBJICHHUM U MPOIECCOB, JENIaTh BHIBOJBI C UCHOIB30BAHUEM
JeYKTUBHBIX U MHIYKTUBHBIX YMO3AaKIIOUEHUHN, BEIIBUTATh TUIIOTE3bI O B3AUMOCBSI3X (DU3UYECKUX BEIHYUH,

CaMOCTOSITENIbHO BBIOMPATh CIOCO0 pemieHust yaeOHOW (U3MYecKOi 3a1aun (CpaBHEHHE HECKOJIBKUX BapHAHTOB PEIICHHS, BHIOOD
HanboJee MOAXOIAIIETO C YIETOM CAMOCTOSITETTFHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaeanoBaTeabCKue AeiicTBUS.

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOAMTH MO CaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (PU3NYECKUN SKCIEPUMEHT, HEOOJbIIOE HCCIEA0BAHNE
(U3UUeCcKOro SABICHHUS;

OLIEHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJYYSHHYIO B X0J1€ HCCIIEIOBAHUS MU SKCIIEPUMEHTA,



CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIEHNUS M BBIBOJIBI 110 PE3yIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS, OTIBITA, UCCIICIOBAHUS;
MIPOrHO3UPOBATH BO3MOXKHOE JlaibHEeHIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a TAKXKE BBIIBUTATH MPEANOIOKEHHS 00 UX PA3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTAX.

PatGora ¢ undopmaunmeii:

HNPUMEHSTh Pa3InuHbIC METOIbI, HHCTPYMEHTBI U 3aIIPOCHI IIPH MOKMCKE M 0TOOpe HH(OPMAIINU WK JaHHBIX C YYETOM MPEAIOKESHHON
yueOHoI (pu3mdeckoi 3a1auu;

aHaATM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;
CaMOCTOATECIIBHO BBI6I/IpaTL ONTUMAJIbHYIO q)OpMy MMpEaACTaBJICHUA I/IH(bOpMaI_[I/II/I 1 WUIIOCTPUPOBATDH PCHIACMBIC 3a/Ja4X HCCIIOKHBIMU
CXeMaMHu, JarpaMMaMu, HHOHM rpaguKoi U UX KOMOUHAIIUSMH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

B XxoJle OOCYX/IeHHUs yueOHOTrO MarepHaja, pe3ylbTaToB JabOpaTOpPHBIX pPabOT M TMPOEKTOB 3a/aBaTh BOMIPOCH IO CYIIECTBY
o0cykaeMoli TEMBI U BbICKA3bIBaTh HJIEH, HAIIEJICHHbIC HAa PEIICHUE 33a[]a4ul U TOIIepKaHue 01arokenareaIbHOCTH OOIIEeHUS;
COTIOCTABJISITh CBOU CYXJICHUS C CYKACHUSIMH IPYTHX YYACTHUKOB JAHUajora, 0OHapy>KUBaTh pa3Inyle U CXOJCTBO MO3UIUH;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIUYHO MPECTABIATh PE3YJIBTATHI BBHIIOJHEHHOTO (PU3UYECKOT0 OMBITA (SKCIIEPUMEHTA, UCCIICOBAHUS, TIPOCKTA);

MOHUMATh W UCIOJIb30BaTh NPEHMYIECTBA KOMAHJAHOW W WHIUBUIYAIbHOW pabOTHI MpHU PEHICHUH KOHKPETHOW (PU3MUeCKOu
po0JIEeMBI;

MPUHUMATH IEIM COBMECTHOHM N€ATeIbHOCTH, OPTraHM30BBIBATH ICHCTBHS MO €€ JOCTHIKCHHIO: PACHpEeNeNiaTh PO, 00CYXAaTh
MIPOIIECCHI U PE3YJIbTAThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO YacTh pabOThI, IOCTUTAsl KaYeCTBEHHOTO pe3yjbTaTa Mo CBOEMY HAMPABICHUIO U KOOPAMHHUPYS CBOU JEHCTBUS C
JIPYTUMHU YJIeHAMU KOMaH/bI;

OIICHMBATh KAueCTBO CBOEr0 BKJIaJa B OOMIMH MPOAYKT MO KPUTEPUSM, CAMOCTOSITENHHO C(HOPMYIHPOBAHHBIM YUaCTHUKAMU
B3aUMO/ICHCTBUS.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JedcTBUSA

Camoopranuzanus:

BBISIBJISATH HpO6HCMBI B ’)KU3HCHHBIX U y‘-IC6HLIX CI/ITyaI_[I/IﬂX, TPGGYIOH_[I/IX JJIA peI_HCHI/ISI (I)I/I3I/I‘-ICCKI/IX 3HaHHI>'I;

OpI/ICHTI/IpOBaTLCH B paBJ'II/I‘-IHBIX moaxoaax l'[pI/IHSITI/IH peIJ_IeHI/Iﬁ (I/IH,Z[I/IBI/IIlyaHBHOe, HpI/IHHTI/Ie pCH_IeHI/ISI B rpynne, HpI/IHHTI/IC pCI_HCHI/Iﬁ
rpymmoi);

CaAaMOCTOATCIBbHO COCTABJIATH aHFOPI/ITM peHIeHI/ISI (1)H3I/I‘—IeCKOI71 3a1a41 WJIN I1JIaHa UCCIICOOBAHUA C y‘-IéTOM NMCHOIIUXCA pecprOB nu
CO6CTBCHHBIX BOSMO)KHOCTCﬁ, apTYMeHTI/IpOBaTB npe,unaraeMHe BapI/IaHTLI peIJ_ICHI/II\/'I;

JcJiaTb BLI60p u 6paTB OTBCTCTBCHHOCTH 3a pemeHHe.



CaMOKOHTPOJIb, IMOIIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYaLlUH U IIpeJIaraTh IiaH €€ U3MEHEHNU,

OOBSICHATH PUYHMHBI JJOCTHKEHUS (HETOCTHIKECHHUS) PE3YIbTATOB JACATEIBHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B IEATEILHOCTH (B TOM YHUCIIE B X0/ BBIIOJIHEHUS (PU3UUIECKOTO UCCIIEOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX
00CTOATENILCTB, U3MEHUBIINXCS CUTYAIMH, YCTAaHOBJIEHHBIX OUIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBUAM;

CTaBUTh ce0sl HAa MECTO JPYroro 4ejoBeKa B X0JI€ CIIopa WM AUCKYCCUU Ha HayyHYIO TeMY, IOHUMAaTh MOTHUBbI, HAMEPEHUSI U JIOTUKY
ApYToro,

NpU3HABaTh CBOE MPaBO HA OMMOKY NpU peuIeHHH (PU3MYECKHUX 3a7ay WM B YTBEPKACHUSX HA HAydyHBIE TEMbl H TAKOE K€ IPaBO
JIpyroro.

INPEJIMETHBIE PE3YJIBTATDBI

K konIy oOyuenus B 7 Kjacce npeIMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH Y O0yUYAIONTHXCS

YMEHUN:
[ ]

UCIIOJIb30BATh MOHATHS: PU3NYECKUE U XUMUYECKUE SIBJICHU, HAOII0IeHIE, SKCIIEPUMEHT, MO/IeIb, TUIIOTE3a, €AUHULIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE, >KMUIKOE, ra3o000pa3HOE), MEXaHWYECKOE MIBMKECHUE
(paBHOMEpHOE, HEpPAaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOPHUs, PaBHOACHUCTBYIOIIAA cuiia, Aeopmanus (yrnpyras, IiacTudeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

paznuuath sBieHus (AudQy3us, TEIIOBOE IBMIKEHHWE YACTHUIl BEIIECTBa, PaBHOMEPHOE IBWIKEHHE, HEPAaBHOMEPHOE JBUKEHUE,
WHEpLUs, B3aUMOJEICTBUE TeJl, pABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpAlllEHHUsI, llepeada JaBIeHUs TBEPAbIMU TEIaMH,
YKUJIKOCTSIMH M Ta3aMu, aTMOC(hepHOE JaBJIeHUE, TUIaBaHUE TEJl, TPEBPAIICHUS MEXaHUYECKON SHEPTHH ) TIO ONTUCAHUIO UX XapaKTEPHBIX
CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUIECKOE SIBICHHE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE, B TOM Yucie (PU3UUECKHe SBICHUS B MPUPOJIE:
MIPUMEPHI IBIXKCHHUS C PA3IMYHBIMU CKOPOCTSIMU B )KMBOM U HEXKUBOU MPUPOJIE, IEUCTBHUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE, BIUSIHHE
aTMoc(hepHOro JaBIeHUs HA )KUBOIM OpraHu3M, IJIaBaHUE PBIO, phIUuar B TEJIE YeTIOBEKa, IPU TOM MEPEBOIUTH MPAKTUUYECKYIO 3a/1a4y
B y4€OHYIO, BBIJICISTH CYIIECTBEHHbBIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHUN;

OTMCHIBATh U3yYEHHBIE CBOMCTBA TEJ M (PU3UIECKHUE SBICHHUS, UCIIONIB3Ysl (DU3NUECKUE BETMYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA,
BpeMsi, IMyTh, CKOPOCTh, CPEIHSSI CKOPOCTb, CHJa YIPYTOCTH, CHJA TSHKECTH, BEC Tella, CHJIa TPEeHHs, JNaBleHHe (TBEPAOro Telna,
JKUJIKOCTH, Ta3a), BRITAJKUBAIONIAS CUJIa, MEXaHUYECKasi paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIBI, KOA()(PHUIIMEHT MOJIE3HOTO
NEHCTBUS MEXaHU3MOB, KUHETHUYECKas W TMOTEHIMAlbHAS DHEPIusi), MPU ONUCAHUU TMPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsS M EIUHUIBI (DU3WYECKUX BEJIWYUH, HAXOAHUTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMH, CTPOUTH TpadUKU U3YUSHHBIX 3aBUCUMOCTEN (PM3MUYECKUX BEIUYHH;



XapaKTepU30BaTh CBOWCTBA Tell, PU3NUYECKHUE SIBJICHUS U TIPOIIECCHI, UCIIOJIb3Ys IPABHIIA CIIOKEHUS CUIT (BIOTb OJTHOU TIPSIMOH ), 3aKOH
I'yka, 3akon [lackans, 3akoH Apxumenaa, MPaBUJIO paBHOBECHS pblyara (0110Ka), «30J10TO€ MPABUI0» MEXaHUKH, 3aKOH COXPAHECHUS
MEXaHUYECKOM 3HEpruu, Py ITOM JaBaTh CJIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHYECKOE BhIPAKECHHE;
00BSACHATH (hHU3HUECKUE SBIICHUS, IPOLECCHl U CBOICTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH IPUUMHHO--CIIEJCTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 |—2 JTOTMUYECKUX IIAroB ¢ OMOpoi Ha 1—2 U3y4eHHBIX
CBOICcTBa (pU3NUYECKUX SBICHUHN, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pelaTth pacuéTHbIC 3a/1a4u B 1—2 NeiiCTBUS, UCTIOJIb3YsI 3aKOHBI ¥ (POPMYJIBL, CBSI3bIBAIOIINE (PU3UYECKUE BEJIMUMHBI: HA OCHOBE aHAIN3a
YCJI0BUA 3aJa4n 3alUCbIBATh KPATKOC YCJIIOBHUC, ITOACTABJIATDH (I)I/I3I/I‘ICCKI/IG BCJINYHHEBI B (I)OpMy.TIBI " OIPOBOJUTH paCLIéTLI, HaxoauThb
CIIPaBOYHBIEC ITaHHBIE, HEOOXOIMMBIE JUIsl PEIICHUS 3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOJYyYeHHON (PU3MUYECKOMN BETMUNHBI,
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIM (PU3NYECKUX METOJOB, B OINHCAHUU HCCIECIOBAHUS BBIICIATH
MIPOBEPSIEMOE MPEITOIOKEHNE (TUTIOTE3Y), Pa3IMUaTh U HHTEPIPETUPOBATH MOTYUYEHHBIN PE3YNIbTaT, HAXOUTh OUTHOKHU B XO/I€ OIBITA,
JIeNIaTh BBIBOJIBI 110 €T0 Pe3yIbTaTaM;

MPOBOAMUTH ONBITHI IO HAOMIOACHHUIO (PU3MYECKUX SBICHHA WM (PU3UYECKHX CBOMCTB Tel: (OPMYIUPOBATH IPOBEPSIEMbIE
IPEIOI0KEHUs, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000py/I0BaHMUS, 3aIIMCHIBATh X0 ONBITa U ()OPMYITHPOBATEH BHIBOJBI;
BBITIOJIHATD IIPAMBIC UBMCPCHUA PACCTOAHNA, BPCMCHU, MAaCChI TCJIA, O6”I)éMa, CHJIBI 1 TEMIICPATYPLI C UCITIOJIb30BAHUEM aHAJIOTOBLIX U
1u(POBBIX MPUOOPOB, 3aMUCHIBATH [TOKAa3aHUS MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUIA;

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PHU3UUECKONW BEIWYMHBI OT APYrod C KCIONb30BAaHHUEM MPSIMBIX H3MEPEHMIA
(3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBIDKYILETOCS TeJla OT BPEMEHH JIBHKEHUS Tela, CUJIbl TPEHUS CKOJIBKEHHSI OT Beca Tella, KauecTBa
00pabOTKM MOBEPXHOCTEH TEJl M HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAJAN CONPUKOCHOBEHHUS Tell, CUJIbl YIIPYTOCTU OT yIJIUHEHUS
HPY>KUHBI, BBITAIKMBAOLIEH CHIIBI OT 00BEMa MOTPYKEHHON YaCTH Tea U OT MIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUNIOTHOCTH
Tena, OT INIYOMHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM IUIaBaHUS TeJ, YCIOBUI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO MCCIE0BAaHUs, COOMpaTh YCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIeays MNpeAoKEHHOMY IUIaHy,
¢ukcupoBaTh pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHJIE MPEUIOKEHHBIX TaONUIl U TpaduKoB, JeiaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH (IUIOTHOCTH BEILIECTBA KUAKOCTH U TBEPAOTO TeJa, CUila TPEHUS CKOJIbKEHHS,
JaBJICHUE BO3/1yXa, BHITAJIKMBAIOIIAs CHUJIA, AEHCTBYIOIIAs HAa MOrPYKEHHOE B KHUAKOCTh T€I0, KOAPPUIUEHT MOJIE3HOTO IEeHCTBUSA
IPOCTHIX MEXAHU3MOB), CIIEYys MPEI0KEHHON HHCTPYKIIUK: TIPU BBIMOJIHEHUH U3MEPEHUH cOOMPATh SIKCIIEPUMEHTAIbHYIO YCTAaHOBKY
7 BBIYMCIATH 3HAUEHNE HCKOMOM BECJIINYHHBI,

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh NMPUHIUIBI IEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY/IbI,
O6apoMeTp, pelyuar, MOABMKHBIA U HEMOJIBUKHBIN OJIOK, HAKJIOHHAs! MJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI ASHCTBHUS U3YYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOICTB C OMOPON HAa MX ONMHUCAHUS (B TOM YHCIE:
MOJUINITHUKY, YCTPOHCTBO BOJONPOBO/IA, THAPABINYECKUI IIpecc, MAaHOMETP, BBICOTOMED, MOPLUIHEBOM HACOC, apEOMETP), UCIIONIb3YS
3HaHUS O CBOMCTBaX (PU3NUECKUX SBJICHUN U HEOOXO0MMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



NPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEPAX) MPAKTUIECKOTO MCIONb30BaHU (PU3MUYECKUX 3HAHHUH B TIOBCEAHEBHOM
KHU3HU 7151 obecrieueHust 0€30MacHOCTH MpH OOpalIeHHH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 37J0POBbS H
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEJCHUS B OKpY Kalollel cpeie;

OCYILECTBIIATh OTOOp MCTOYHMKOB MH(poOpMauuu B VIHTepHETe B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUN U MyTEM CpaBHEHMS Pa3IMYHBIX UCTOYHHKOB BBLICIATh HH(OPMAIMIO, KOTOpAast SIBJISETCS MPOTUBOPEUMBON MIIH
MOXET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh NP BBIIOJIHEHUN YYEOHBIX 3aJaHUN HAay4yHO--TIONYJISIPHYIO JIUTEpaTrypy (pU3MUecKoro coJepiaHus, CIpaBOYHbIE
MaTepHaibl, pecypcel cetd VMHTepHeT, BianeTh NpuéMamMy KOHCHEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHHs HH(OpMAIMM U3 OJIHON
3HAKOBOU CUCTEMBI B IPYTYIO;

co3/1aBaThb COOCTBEHHbIE KpaTKUE MHUCBMEHHbIE U YCTHBIC COOOILEHHS Ha OCHOBE 2—3 HMCTOYHMKOB HH(pOpMAIMU (U3NYECKOTO
COJIep’KaHusl, B TOM 4MCJIe yOJUYHO JieJaTh KpaTKue COOOLIEHHs O pe3yJibTaTaX MPOEKTOB MM Y4€OHBIX UCCIIEI0BAaHUM, IPU 3TOM
IPaMOTHO UCIOJIb30BATh U3yUEHHBIN MOHATUIHBIN annapaT Kypca (U3MKH, CONPOBOXKAATh BBICTYIUICHHUE IIPE3CHTALUEH;

IPY BBIIOJHEHUU YYEOHBIX INPOEKTOB M UCCIEIOBAaHMH pachpenessaTh 00f3aHHOCTH B IPYIIE B COOTBETCTBHM C MOCTABICHHBIMU
3a/7ladyaMM, CJICUTh 3a BBINOJIHEHHEM IUIaHA JEHCTBUM, aJ€KBAaTHO OLICHMBATh COOCTBEHHBIM BKJIaJ B JIE€ATEIbHOCTH TPYIIIBL,
BBICTPAauBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBHE, yUUTBIBASI MHEHUE OKPYKAIOILIKX.

K konmy oOyuenus B 8 kjacce nmpeaIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH Y O0yUYAIONTHXCS

YMEHUN:
[ ]

WCIIOJIb30BaTh IOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE BUKEHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHMs BELIECTBA,
KpUCTAJIIMYECKHE U aMOp(HBIE TeJa, HAChIILIEHHBIM U HEHACBIIEHHBIN Nap, BIaXKHOCTh BO3/1yXa, TEMIEepaTypa, BHYTPEHHsISI SJHEPI U,
TEIUIOBOM JBUTATElb, DJIEMEHTAPHBIM JJIEKTPUYECKUM 3apsijl, JJIEKTPUUECKOE II0JIE, NPOBOJHHUKH W JUDJIEKTPUKHU, TOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE I10JIE;

pa3nuyath SIBIEHUA (TEIUIOBOE PACHIMPEHUE U CXKaTHE, TeIIoNnepeaaya, TEIUIOBOE paBHOBECUE, CMauUBaHNE, KalWIISIPHbIE SBJICHMUS,
UcnapeHue, KoHAeHcalus, MaBleHrne, KpucTa3anus (oTBepAeBaHNe), KUIeHne, Teruionepeada (TenjaonpoBoHOCTb, KOHBEKIIHS,
U3JIy4YeHHUE), SJEKTpU3alus Tell, B3aUMOICHCTBHIE 3aps/I0B, IEHCTBUS SJIEKTPUIECKOI0 TOKa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBHE
MarHuTOB, JIeCTBUE MarHUTHOTO MOJIsl HA IPOBOJAHUK C TOKOM, JIEKTPOMArHuTHAs MHYKIKS ) IO OMMCAHUIO UX XapaKTEePHBIX CBOMCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBIEHNE U3YUYEHHBIX (PU3NUECKUX SIBJICHUN B OKpPYXKAIOLLEM MUpPE, B TOM 4HCIe (PU3NUYECKHUE SBJIECHUS B MIPUPOJE:
MTOBEPXHOCTHOE HATSHKEHUE U KallWJUIAPHBIE SIBJICHUS B IPUPOJE, KPUCTAIUIBI B IpUpPOJIEe, n3iydeHne CoHIa, 3aMep3aHne BOJIOEMOB,
MopcKue Opu3bl, 00pa3oBaHKE POCHl, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE SIBICHHUS B aTMOC(EpE, FIEKTPHUUECTBO KUBBIX OPIraHU3MOB,
MarHuTHOE 1oJje 3emiid, Apeid MOoICoB, poJib MArHUTHOTO TOJIS JAJs )KU3HU Ha 3emJie, MOJSIPHOE CUSTHUE, ITPU 3TOM MEePEBOIUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBJICHUMH;

OIMCHIBATh U3YUYEHHBIE CBOMCTBA TEJ U (PU3MUECKHE SBICHUS, UCTIONb3Ys (PU3NUECKUE BETUYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTHs,
KOJIMYECTBO TEIUIOTHI, YyZAeNbHas TEIJIOEMKOCTh BEIECTBA, yAeIbHAs TEIJIOTa IUIABJICHMS, yJelibHas TerioTa napooOpa3oBaHMs,
yJleNbHasl TEII0Ta CrOPAHUs TOIINBA, KOA((QUIIMEHT MOJIE3HOrOo JICHCTBUS TEIIOBOMH MAIIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa,



JNEKTPUYECKUH 3apsill, CUJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIICHNE IIPOBOJHUKA, yIEIbHOE COIIPOTUBIICHUE BELIECTBA,
paboTa U MOIIHOCTBH 3JIEKTPUYECKOTO TOKA), MPU ONMHMCAHUH MPABHIBHO TPAKTOBATh (PU3MUYECKUI CMBICT MCHOJIb3YyEMBIX BEIHYHUH,
0003HaueHMsI ¥ €AWHULB! (PU3MUYECKUX BEIUYMH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIIME JTAHHYIO (PU3MUECKYIO BEJIIMYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKU U3YYEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEINYMH;

XapaKTepru30BaTh CBOMCTBA TeJ, PU3NUECKUE SBICHUS U MPOLECCHI, UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYIJISIPHO--KHHETHYECKON
TEOpUU CTPOEHUS BELIECTBA, IPUHLIUII CYNIEPIO3ULMU T0JI€H (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma ais
ydyacTka 1eny, 3akoH Jpxoyns—JIeHna, 3akoH COXpaHeHUsl SHEPTHH, IIPU 3TOM /1aBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh
€ro MaTeMaTHYECKOE BBIPAXKCHUE;

OOBSICHATH (PU3MUECKUE TPOIIECCHl U CBOMCTBA TEJl, B TOM YMCIIE U B KOHTEKCTE CUTYAIMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIaroB ¢ ONOpoil Ha 1—2 M3yuyeHHbIX CBOHCTBA
(bu3nUecKuX SBICHUMA, PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIC 331U B 2—3 IEHCTBUS, HCIIONB3Ys 3aKOHBI 1 (JOPMYIIBI, CBSI3bIBAIONIHE (PH3MUECKUE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBHS 3a/1a41 3allMChIBaTh KPaTKOE yCIOBUE, BBIABIATH HEJJOCTATOK JAHHBIX AJIS PELICHUs 33a[a4u, BBIOMPATh 3aKOHBI M (OPMYJIBL,
HeoOXouMbIe JUIsl €€ pelleHusl, IPOBOAUTh Pacdy€Thl U CPAaBHUBATH MOJYUYEHHOE 3HAUCHHE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU
JaHHBIMU;

pacrio3HaBaTh IMpPOOJEMbl, KOTOPbIE MOXKHO PEUIMTh MPU MOMOINM (U3UYECKUX METOJ0OB, UCIOJb3Yys ONHCAHHE HCCIIEAOBAHMUS,
BBIJICIIATH IIPOBEPSAEMOE IIPEAIIOIOKEHNUE, OLIEHUBATh IIPABUIIBHOCTD NIOPsJIKAa POBEICHUS UCCIEN0BaHu, A€JIaTh BBIBOBL,
IIPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUHA WM (U3NYECKUX CBOMCTB TeN (KaNWUISIPHBIC SBICHUS, 3aBHCHUMOCTH
JIaBJIEHUS BO3/1yXa OT ero 00b&Ma, TeMIepaTypbl, CKOPOCTH ITPOIiecca OCThIBAaHUS M HarpeBaHUs IIPU U3TYYEHUH OT 1IBETa N3Ty4arolei
(moromaroieil) NOBEpXHOCTH, CKOPOCTh MCIAPEHUS BOJbI OT TEMIIEPATYypPhl JKUJKOCTH U IJIOMAAN €€ MOBEPXHOCTH, DIEKTPHU3ALUL
TE€JI W B3aUMOJCUCTBUE DJIIEKTPUYECKUX 3apsf0B, B3aUMOJECHCTBHUE IIOCTOSHHBIX MArHUTOB, BHU3yallM3allds MarHUTHBIX II0JIEH
IIOCTOSIHHBIX MarHUTOB, JEMCTBHSI MATHUTHOI'O TI0JI1 HA TPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATEIIS
MOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh IMPOBEpsEMbIe MPEANOI0KEHUs, COOMpPaTh YCTAHOBKY W3 IPEJIOKEHHOTo 000pya0BaHMS,
ONMCHIBATh X0/ ONbITa U (OPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATH IPSMBIE U3MEPEHUST TEMIEPATYphbl, OTHOCHTEIBHON BIIAJKHOCTH BO3/yXa, CWJIbl TOKA, HAIIPSOKEHUS C HCIIOIb30BAHHEM
aHaJIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUECKUX BEJIWYMH, CPABHMBATH PE3yJbTaThl U3MEPEHUH € Y4ETOM 3aJaHHOM abCOIIOTHOM
MOTPELTHOCTH;

MPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PHU3NYECKOW BEJIWYMHBI OT JPYroil € HCIOJIb30BAHMEM MPSMBIX H3MEpEHUN
(3aBHCHMOCTBH CONPOTUBIICHUS MPOBOAHUKA OT €ro JUIMHBI, IJIONIA M HOMEPEYHOI0 CEYEHUS U YIEIbHOTO CONPOTUBIICHUS BEIIECTBA
IIPOBOJIHHKA, CWJIBI TOKAa, WUAYLIErO 4Yepe3 NPOBOJHUK, OT HANPSIKEHHs Ha IPOBOJHMKE, HCCIEAOBAHHUE ITOCIENIOBATEIBHOIO H
napajjieIbHOTO COEAMHEHU MPOBOJHHUKOB): IJIAHUPOBATH MCCIEOBAHUE, COOMpPATh YCTAaHOBKY M BBINOJHATH M3MEPEHUs, CIEys
MpeJIOKEHHOMY IUIaHY, (PUKCHpPOBAaTh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHUZE TaOMUI] U rpaduKoB, AeiaTh BHIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;



MIPOBOANTH KOCBEHHBIC U3MEPCHMS (PU3NUECKHUX BEIMYUH (yIeIbHas TEIOEMKOCTh BEIIECTBA, COMTPOTUBIICHHIE MTPOBOAHMIKA, paboTa n
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHHPOBATh M3MEPEHHs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEII0KEHHOU
WHCTPYKIIMH, U BBIYUCIIATh 3HAYCHUE BEJTUYUHBI;

coOJIr01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYIOBAHUEM;

XapaKTepPU30BaTh MPUHIHUIIBI ACHCTBUS W3YYECHHBIX NMPUOOPOB U TEXHHUYECKUX YCTPOWCTB C ONMOPOM HA UX OMHCAHHS (B TOM YHUCIIE:
CUCTeMa OTOIUICHHSI JIOMOB, THUTPOMETp, TapoBasi TypOWHA, aMmIepMeTp, BOJBTMETP, CUETYUK DIIEKTPUYECKOW DHEPIHH,
3JICKTPOOCBETUTEIIbHBIC TPUOOPHI, HArPEBATEIIBHBIC AIEKTPOIIPHUOOPHI (MIPUMEPHI), JIEKTPUICCKUE TPEIOXPAHUTEIH, DIICKTPOMArHHUT,
AJIEKTPOJIBUTATENIb TOCTOSSHHOTO TOKA), HCIIOJB3YysS 3HAHHUS O CBOWCTBAaX (PU3MYECKUX SIBICHUH M HEoOXoauMble (DHU3HUECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPONUCTBA U U3MEPUTEIbHBIE MPUOOPHI M0 CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, THUTPOMETP, JBUTATEIh BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIISITH CXEMBI
ANEKTPUUYECKUX IIeTIeH C MOCIeI0BaTENbHBIM U apajlieIbHBIM COSIMHEHUEM DIIEMEHTOB, pa3inyast yCIOBHbIE 0003HAYECHUS JIEMEHTOB
ANEKTPUYECKUX LECTIEH;

MPUBOIUTH TPUMEPHI (HAXOAUTh UHPOPMAIUIO O MPUMEPAX) MPAKTUICCKOTO MCIOJIB30BaHUS (PU3MUSCKUX 3HAHUH B MMOBCEAHEBHOU
JKU3HU N1l obecriedeHusi Oe30MacHOCTH MPpU OOpaIleHuH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 370POBbS U
COOJTII0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie;

OCYIIECTBIIATh MOUCK MH(DOpMamu (PU3NIECKOro CoJepKaHusi B MIHTepHETe, Ha OCHOBE UMEIONIUXCS 3HAHUN U MyTéM CpaBHEHUS
JIOTIOJTHUTEILHBIX HCTOYHUKOB BBIACIIATh HHPOPMAIIHIO, KOTOPAs SBJISICTCS MPOTUBOPEUYUBOM UITH MOXKET OBITh HEJIOCTOBEPHOMH;
UCIIONIb30BaTh NPU BBHIMOJHEHUH YYeOHBIX 3aJaHUil HAYyYHO--TIOMYJSIPHYIO JUTEPATypy (U3UYECKOTO COACpIKAHH, CIPaBOYHBIC
MaTepuaibl, pecypchl cetd VHTepHeT, BiageTh MpHEMaMHU KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMAIMU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

cO371aBaTb COOCTBEHHBIC IMHCHbMEHHBIE W KpaTKWE YCTHBIE COOOIIeHUs, 0000mas MHPOPMAIMIO W3 HECKOJbKHUX HCTOYHUKOB
(bu3MYECKOTO0 CONIepKaHusl, B TOM YUCIIE MyOIUYHO MPEACTABISATE PE3YIbTAThI MPOSKTHOW HITH UCCIIEIOBATENIbCKON e TENbHOCTH, TIPU
ATOM IPaMOTHO WCIIOIh30BaTh U3yYEHHBIN MOHSITHIHBIN armapat Kypca GU3UKU, COMPOBOKAATh BRICTYIUICHUE TIPE3EHTAIIUEH;

MIPU BBHIMIOJTHEHUHU YUYEOHBIX TPOCKTOB U UCCIEAOBAHUHN (PU3MUECKHUX MTPOIIECCOB PACIPEIEsATh 00sI3aHHOCTH B TPYIINE B COOTBETCTBUU
C TIOCTaBJICHHBIMH 33/1a4aMU, CJIEAUTD 32 BHITIOJHEHUEM IJIaHa JEHCTBUI U KOPPEKTUPOBATH €ro, a/IEKBATHO OIIEHUBATh COOCTBEHHBIH
BKJIQJ B IEATEILHOCTH TPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE, TTPOSIBIISIS TOTOBHOCTh pa3pemiaTh KOH(QIHKTHI.

K KOHIY 06y‘-ICHI/I}I B 9 Kkiacce NpECAMCTHBIC PC3YJIbTATHI HA 0a3oBOM YPOBHEC OOJIZKHBI OTPAXKATH C(I)OpMHpOBaHHOCTL y o6yqaroumxc;1

YMEHHMN:
[ ]

UCIIOJIb30BaTh MOHATHUS: cHCTeMa OTCY€Ta, MaTepHalibHas TOYKa, TPACKTOpHUS, OTHOCHUTEIBHOCTh MEXAaHHYECKOIO JBHKEHUS,
neopmanus (ymnpyras, MjaacTU4eckas), TpPeHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U INEPErpy3KH, LEHTP TAKECTH,
a0COMIOTHO TBEPOE TEJO, LEHTP TSHKECTU TBEPIOrO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHHsI U BOJIHBI, 3BYK, HH(pa3ByK U
yABTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTb M JalbHO30PKOCTH, CHEKTPHI
UCITyCKaHMsI U MOTJIOLIEHUS, ainb(a-, 0eTa- U raMMa-u3JIyuyeHus, U30TOIbI, JiepHasi YHEPreTHKa;



pasznuyaTh siBJIEHUs (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSMOJIMHEHMHOE JIBUXKEHHE, PABHOYCKOPEHHOE MPSIMOJMHEUHOE JBUKEHUE,
CBOOOIHOE MAaJIEHUE TeJ, PABHOMEPHOE JIBUKCHHE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TEJ, PEAKTUBHOE ABM)KCHUE, KOJeOaTeIpbHOE
JIBIDKCHHUE (3aTyXalolllie W BBIHYKJEHHBIC KOJeOaHHs), PE30HAHC, BOJHOBOE JBI)KCHHE, OTPAKCHUE 3BYKa, MPSMOJIMHEHHOE
pacmpocTpaHeHHe, OTPAKCHUE W TIPEIIOMIICHUE CBETA, IMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3IokKEeHHE OEIOro CBeTa B CIEKTP U
CIIOKEHUE CIIEKTPAIBbHBIX I[BETOB, IHCIIEPCHUS CBETA, €CTECTBEHHAs PAJUOAKTHBHOCTh, BO3HHUKHOBEHHE JIMHEHUYATOTO CIIEKTpa
U3ITyYEHUS) 110 OMKUCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBICHUI B OKpYXKAroMieM MUpE (B TOM 4HCIie PU3NYECKUE SBIICHUS B MPUPOJIC:
MPWIMBBI U OTJIMBBI, ABMKeHUE TuIaHeT COJHEYHOW CHCTEMbI, PEaKTUBHOE JIB)KCHHE KHBBIX OPraHU3MOB, BOCIPHSITHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, I[BETA TEJ, ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOIOTHYECKOE
NEeICTBUE BUIMMOTO, YIbTPadUOIETOBOIO U PEHTI€HOBCKOTO M3IYyYCHHM, ECTECTBEHHbIN paMOAaKTUBHBINA (POH, KOCMHUUYECKUE JIYUH,
pPaauoaKTUBHOE HW3JIYYCHHE MTPUPOJHBIX MHUHEPAJIOB, JACHCTBHE PAJIMOAKTHUBHBIX H3JIYYCHHH Ha OPraHU3M 4YEJIOBEKa), MPU STOM
MEPEBOUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIJICNATH CYIIECTBEHHBIE CBOICTBA (MpU3HAKU) GU3NUECKUX SBIICHUM;

OTKCHIBATh U3yYCHHBIE CBOWCTBA TeN U (U3NYECKUE SBICHUS, UCMONB3YS (PU3NYECKUE BETUYMHBI (CpPEIHSIS U MTHOBEHHAs! CKOPOCTh
Tela MPU HEPAaBHOMEPHOM JIBM)KCHUH, YCKOpPEHHUE, MEepPEeMENICHHE, MyTh, yIioBas CKOPOCTb, CHJIa TPEHHs, CHJIa YIPYroCTH, CUja
TSOKECTH, YCKOpEHHE CBOOOIHOIO MajJeHHs, BeC Tela, MMITYJIbC Tela, HMITYJIbC CHJIBI, MEXaHH4eckas paboTa U MOIIHOCTD,
MOTEHIIMAIbHAS YHEPTUs Teja, MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHIMAJIBbHAS DHEPrUsi CKATOW MPYKUHBI, KHHETUYECKas
SHEprus, MOJHAsg MEXaHWYECKasi SHEPTHUs, Mepruol U 4YacToTa KoJeOaHuM, IIIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh
CBETa, TOKAa3aTelib MPEJIOMJICHUS CPENbl), NMPU OMHCAHUHM TMPABHIIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOJb3yEMbIX BEIWYHH,
0003HaYeHHS] U €IUHUIIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (OPMYIIBI, CBA3BIBAIONINE TaHHYIO (U3MUECKYIO BEIUYHHY C JAPYTUMU
BEITMYMHAMU, CTPOUTH IPaPUKU N3yUEHHBIX 3aBUCUMOCTEN (DM3MUECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MYECKUE SBICHUS M TPOLECCHI, UCIOB3Yys 3aKOH COXPAHEHHUS! SHEPIHH, 3aKOH BCEMHUPHOTO
TATOTEHUS, MPUHLIMUII CYNEPHO3UIUU CHII, TPUHIIMI OTHOCUTENbHOCTU ['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPKEHUS U TIPEJIOMIJICHHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIOBOIO U MacCOBOTO YHUCEN TMPHU SAEPHBIX PEAKIUAX, IPU ITOM
JaBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aMHCHIBATh €r0 MATEMAaTUYECKOE BHIPAKEHUE;

OO0BSACHATH (PU3UUECKHE TPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYAIlUil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUYUHHO--CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHYECKUX IIArOB C OMOPOM Ha 2—3 M3y4EHHBIX CBOMCTBA
buznYeCKuX SIBICHUHN, PU3NIECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEI;

pemaTts pacuéTHbIe 3a7aud (OMHPAIOLIUECS HA CUCTeMYy M3 2—3 YpaBHEHHMIi), UCHONB3YS 3aKOHBI U (POPMYIBI, CBSI3BIBAIOIIHE
(du3UYeCcKre BEIMUYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 33/1a4H 3aMMChIBATh KPATKOE YCIIOBUE, BBISIBIISATH HEIOCTAIONINE WITA H30BITOYHBIC
JaHHBIE, BEIOUPATh 3aKOHBI U POPMYJITBI, HEOOXOIUMBIE JIJIS PEIICHUS, IPOBOJAUTH PACUETHI M OLIEHUBATH PEATMCTUIHOCTH TOTy4YEHHOTO
3HAYCHUs PU3NUECKON BETUUNHBI,

pacmo3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIIM (U3HYECKUX METOJIOB, WCIIOJIB3Ysl OMHCAHUE HCCIIEIOBAHMS,
BBIJICNIATh IPOBEPAEMOE MPEANONIOKEHNE, OIEHUBATH MPABWIBHOCTh MOPSAKA MPOBEIEHUS MCCIEIO0BAaHUA, JI€JaTh BBIBOBI,
WHTEPIPETHPOBATH PE3YIbTAThI HAOIIOICHU U OTIBITOB;



IIPOBOIUTH OIBITHI IO HAOIIOJCHUIO (PU3UUECKUX SIBICHUHN WK (PU3MUECKIX CBOMCTB Tel (M3ydeHne BTOporo 3akoHa HproToHa, 3aKoHa
COXpaHEHHsI PHEPruH, 3aBHUCHUMOCTb IEpHOAa KoJeOaHUl NPYKMHHOTO MAasTHUKAa OT MAacChl Ipy3a M KECTKOCTH NPYXHUHBI U
HE3aBUCHMOCTh OT aMIUIMTY/bl MAJIBIX KOJICOaHUH, MPSMOJIMHEHHOE PACIPOCTPAHCHUE CBETA, Pa3lIOKEHHE OEIoro CBeTa B CIICKTD,
U3y4eHHE CBOWCTB M300pa)KCHHUSI B IJIOCKOM 3€pKajle M CBOWCTB HM300pa)XCHHs NpeAMeTa B COOMparollel JMH3e, HaOIIoJeHHE
CIUIOIIHBIX U JIMHEHYATBIX CHEKTPOB W3JYYCHHs): CAMOCTOSATEIBHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO HAOOpa 00OpYAOBaHMUS,
OIHCHIBATH XOJI OTIBITA U €T0 PE3YNbTaThl, JOPMYIUPOBATH BHIBOJIBI,

NPOBOJIUTH TMPU HEOOXOTUMOCTH CEpUI0 MPSIMBIX HW3MEPEHUH, ONpenelsis CpelHee 3HaueHHe H3MepsieMOd BeIMYuHbI ((OKycHOe
paccTostHuE coOMparolel JUH3bI), 000CHOBBIBATH BHIOOD CIIOC00a U3MEpeHus (M3MEpUTEILHOTO Tprbopa);

NPOBOJUTH HMCCIICIOBAHUE 3aBHCUMOCTEH (DU3MYECKUX BEJIMYUH C WCIIOJIB30BAHUEM TNPSMBIX W3MEPEHUH (3aBUCHMOCTH IYTH OT
BPEMEHU NPH PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJbHOW CKOPOCTH, eproja KojaeOaHWid MaTeMaTHYeCKOTO MasTHUKA OT JUTHHEI
HUTH, 3aBUCHMOCTH YTJIa OTPaXKCHHUS CBETa OT YIJia MajCHUs M yIiia MPEIOMIICHUS OT yrila MaJIeHus): TUIAHUPOBATh UCCIICIOBaHKE,
CaMOCTOSITENIFHO COOMPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOMYYCHHON 3aBUCUMOCTH (PM3MUECKUX BEITUYMH B BHJIE TAOIUI] U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

NPOBOJIUTh KOCBCHHBIC U3MEPEHUST (PU3MUECKUX BEIIMYMH (CPEIHSST CKOPOCTh U YCKOPEHHE Tella MPH PAaBHOYCKOPEHHOM JIBHIKEHHH,
YCKOpPEHHE CBOOOJHOTO MaACHUs, KECTKOCTh MPYKUHBI, KOAPOUIMEHT TPEHUSI CKOJIBKEHHUsS, MEXaHW4ecKas padoTa ¥ MOIIHOCTH,
YacTOTa M MEePHOJ KOJIeOaHUI MAaTEeMaTHUECKOTO U TIPYKUHHOTO MassTHUKOB, ONITUYECKAst CHUJIa COOMPAIOIIEH JIMH3bI, PaIHOAKTUBHBIN
¢$oH): TUTAHUPOBATh HM3MEPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIOJHATH H3MEPEHUs, CIEays NpPEeIJIOKEeHHOM
WHCTPYKIIMU, BBIYUCIATH 3HAYCHHUE BEIMYMHBI W AHAIM3UPOBATh MOJYYCHHBIC PE3YJbTAThl C Y4YETOM 3aJaHHOM MOTPEIIHOCTH
WU3MEPEHHU;

coOiroaaTh MpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKM M3YYEHHBIX (DM3NYECKUX MOJICNICH: MaTepuanbHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIN
HCTOYHUK CBETA, Ty4, TOHKAs TUH3a, MNIaHETapHas MOJIebh aTOMa, HYKJIOHHAsI MOJIe]b aTOMHOTO S]Ipa;

XapaKTepu30BaTh MPUHLUIBI ASHCTBHUS U3YYEHHBIX MPHUOOPOB U TEXHUUECKUX YCTPOICTB C OMOPON Ha MX OMHCAHUS (B TOM YHCIE:
CIMJIOMET, JaTYUKH MOJ0XKEHUS, PACCTOSHUS M YCKOPEHUs, paKkeTa, 3X0J0T, OYKH, IEPUCKOI, (oToanmnapar, ONTUYECKHE CBETOBOIbI,
CIIEKTPOCKOI, A03UMETp, Kamepa BuiabcoHa), HCHOIb3ysd 3HAHHUA O CBOMCTBAX (PM3UYECKUX SIBICHUI M HEOOXOIuMblE (hU3HUYECKHe
3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBI i CXeMaTHYHbIE PUCYHKH M3YYE€HHBIX TEXHHUYECKHX YCTPOWCTB, H3MEPUTEIHLHBIX MPHOOPOB U TEXHOJIOTHUECKUX
MIPOIIECCOB MPH PEIICHUH YIeOHO--TIPAKTHUECKUX 3aJ]ad, ONTHYECKHAE CXEMBI ISl TIOCTPOCHHS M300paKEHUH B IJIOCKOM 3epKaje U
coOuparoIie JTHH3E;

IPUBOIUTH MPUMEPHI (HAXOJUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO MCIIOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU
KHU3HHU U151 oOecrieueHusi 0€30MacHOCTH MU OOpalIeHnH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 37J0POBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpY Karollel cpeie;



OCYILECTBIISATh TOUCK MH(pOpManuu (U3NYECKOro coaepkanusi B MHTepHETe, CaMOCTOSTEIbHO (HOPMYIHPYs MOUCKOBBIM 3ampoc,
HAXOJUTh MYTH ONpEICNCHHs TOCTOBEPHOCTH MOJIY4YeHHOW WH(GOpMAIMM HA OCHOBE HMMEIONIMXCS 3HAHWW W JOMOJHHUTEIbHBIX
HMCTOYHHKOB;

MCIOJIb30BaTh NPU BBHIMNOJIHEHUHM YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEPATypy (U3UYECKOTO COACpIKAHMs, CIPaBOYHBIC
MaTepHaibl, pecypcel cetd VHTepHeT, BiIaneTh NpuéMamMy KOHCHEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHHs HH(OpMAIMM U3 OJIHON
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHbIEC MUCHbMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMALMK W3 HECKOJIBKHUX MCTOYHHUKOB (PU3UUECKOTO
COJepKaHusA, MYOIUYHO TPEACTABIATh PE3YNbTaThl MPOCKTHONH WM HCCIEIOBATEIbCKON NeATeNbHOCTH, NMPH 3TOM T'PaMOTHO
MCIOJIb30BaTh U3YUYCHHBIN MOHITUMHBIN anmapaT u3y4aeMoro paszzeina (GU3uKy U COMPOBOXKIATh BEICTYIUICHUE ITPE3eHTAINeH ¢ yIETOM
0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHX YACOB,
OTBOAMMBbLIX HA OCBOEHHME KAK/IOU TEMbI YYEBHOI'O ITPEJIMETA U BO3MOKHOCTb
HCIOJIb30BAHMSA IO 9 TOU TEME 0P

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Kontpoaenbie | Ilpakriieckue o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypebi
Paznen 1. ®usnka u €€ poJsib B NO3HAHUHU OKPYKAKOIIEr0 MUPa
11 ®dusuka - HayKa 0 MPUPoJe 2 BH6H_HOTeKa HOK
https://m.edsoo0.ru/7f416194
bubmmoreka [JOK
1.2 ®dusndecKue BeTUIHHBI 2 1 https://m.edsc])_]é).ru/7f416194
1.3 EcTecTBeHHOHAYUHBIN METO/1 O3HAHUS 2 1 ﬁgg;?/ﬁzicﬁgﬁ/? £416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 Crtpoenue BelecTna 1 bubmaorexa LJOK
https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 1 bubnuoreka [{OK
BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 bubmaorexa LJOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny S)
Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
bubmuoreka [{OK
3.1 Mexanuteckoe ABioKeHHe 3 https:// m.edsc]J_EJ.ru/7f416194
3.2 Wueprus, Macca, TNIOTHOCTh 4 1 bubmorexa OK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnunorexa LIOK

3.3 Cruna. Bret 14 2 https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 [Hasnenue. Ilepenaua naBneHus TBEPAbIMU 3 Bu6mumoteka [JOK
' TeJaMHU, JKUIKOCTAMH U Ta3aMu https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
4.2 JlaBietne KuKocTh > https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 ATmocheproe aBieHue 6 https://m.edso00.ru/7f416194
44 JlericTBUE KUJIKOCTH U ra3a HA 7 3 bubmmoreka [JOK
' HOrpy)EHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoHOCTDh. JHEprus
bubnunoreka LIOK
51 Pabora u momsocTs 3 . https://m.edso0.ru/7f416194
bubnmorexa LIOK
5.2 Hpoctbie Mexanu3Mb! > . https://m.edso0.ru/7f416194
bubnmorexa LIOK
53 Mexanuteckas sneprus 4 . https://m.eds00.ru/7f416194
Uroro no pazaeny 12
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KVIACC

KosnvecTBO 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThbl pecypesI
Pa3nea 1. TenmyioBble ABJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 Eubmorexa IIOK
' https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennoseie nponeccet 21 1 S https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznea 2. DiiekTpuyecKkue 1 MArHUTHbBIE SIBJIEHUS
21 DIIeKTpUUECKHE 3apsiabl. 3apsKCHHbBIC 7 1 bubnuorexa [JOK
' TeJa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 Marnuteie ABaCHUs 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 OJICKTPOMATHHTHAS HHAYKIH 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOT'PAMME
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9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne ni/n HaumeHoBaHue pa3iesioB U TeM T T US| rup— (undposbie)
NpOrpamMmbl Bcero 5 6 o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcb
Pasznen 1. MexaHuveckne siBJeHUSA
11 MexaHH4eCKOe ABMXKCHHE U CITOCOOBI €ro 10 1 bubnunoreka LIOK
' OIHMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [{OK
12 BaanmozeicTBre Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pazjen 2. Mexanuveckne KoJie0aHUs U BOJHbBI
bu6nmorexa LIOK
21 Mexammeckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 MexaHn4ecKre BOJTHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 2 bubmuoreka [IOK
' ANIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3jnen 4. CBeToBbI€ SIBJIEHUSA
bu6nunorexa LIOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 hitps://m.edsoo.ru/7f41ada6
but6mmorekxa [IOK
4.2 JIMH3BI B OITHYECKHE TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bub6nmoreka [IOK

4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro mo pazueny 15
Pa3pgen 5. KBaHTOBbBIE AIBJIEHUS
bubnunoreka LIOK
51 Hcnyckanue 1 noryiomneHne cBeTa aToMoM 4 1 hitps://m.edso0.ru/7f41ada6
bubnuoreka [{OK
5.2 Crpocnne aTomHoro Aapa 6 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
53 #1nepHpie peaxiui ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3zpen 6 IToBTOPHUTEIBHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 2 bu6nmorexa LIOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro o pasneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27
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