02.04.

[Ipunsro
Ha [1eJaroru4eckoM COBETe
npotokoJ Ne 1 ot 29.08.23

4 )
OJOKYMEHT NnoAgnmcAH
QNEKTPOHHOW MNOAMUCLIO
CepTtudukat: 085CEC00B6BOCBA042AD5A3AB68A2F8C
Bnapeneu: MaiHynnui Hannb 3arnaynnosuy
OencrteuteneH: ¢ 10.11.2023 go 10.02.2025
. J

Yr1Bepxaaro

Hupexrop MBOVY «COL Nel8 ¢ YHOID»
H.3.Taitnynnun

[Ipukaz Ne 249 ot 29.08.23

MynuunaisHoe Or0KETHOE 00111e00pa30BaTeIbHOE YUPEKICHHE
«Cpennsis oduieoOpasoBarenpHas mkoiaa Nel8 ¢ yriyOieHHBIM H3y4eHHEM OTIENbHBIX IPEIMETOBY

PABOYAS TPOI'PAMMA

no npeamery (kypey) Gu3nka (0a30BBIH YPOBEHD)

Ha YpOBEHb OCHOBHOTI'O 0011IeEro 00pa3oBaHus

r. HaGepexxusie Yenusi, 2023



Coaepikanue yueOHOr o npeamera
7 KJIIACC
Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usnka — Hayka o mnpupoje. SBneHust npupoipl. OU3NYECKUE SBICHUS: MEXAHUUYECKUE, TEIUIOBBIE, JIEKTPUUYECKUE, MAarHUTHBIE, CBETOBLIE,
3BYKOBBIE.

Ousnueckue BenuuuHbl. M3mepenmne ¢usndeckux BenmnunH. Pusnmdeckue npudopsl. [lorpemHocTs mM3MepeHuil. MexayHapogHas cHcTeMa
SAMHMUII.

Kak ¢usuka u apyrue ectecTBeHHbIE HAyKW M3Y4YalOT MPUPOIY. EcTecTBeHHO-HAyYHBINH METOJ MO3HAHMS: HAOIIOJCHUE, IOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIDKCHHE THUIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 0OBsSCHEHHE HabmomaeMoro siBieHus. OnmcaHue (U3NYECKUX SBICHUN C
ITOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, AEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usndeckue mpruOOPHI U MPOIIeaypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

1. Onpenenenue 1eHbI ASTEHUS IKAIbl H3MEPUTEIBHOTO MpUOOpa.

2. I3mepeHue pacCcTOSTHAN.

3. H3mMepenne 00bEéMa )KHUIKOCTH U TBEPIIOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TeJl.

5. M3mMepenue TeMmneparypbl Ipy NOMOIIN KUAKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPATYPHI.

6. IlpoBenenune uccieaoBaHMs MO MPOBEPKE TUIOTE3bl: AATBHOCTh MOJETA IIAapHUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YyeM OoJblie
BBICOTA ITYCKA.

Pasnen 2. IlepBoHayaibHble CBEIEHUSA 0 CTPOEHUU BellleCTBA.

Crpoenue BemecTBa: arToMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHU E BEILIECTBA.

JIBukenue vactuil BemiecTBa. CBsi3b CKOPOCTH JABIMXKEHUS YacTUIl ¢ TeMmieparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaumonelictBue
YaCTHL BELECTBA: PUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSTHUS BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH U TBEPIBIX (KPUCTAJUIMYECKUX) Tell. B3anMOCBs3b MEXKy CBOMCTBAaMH BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX ATOMHO-MOJIEKYSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGnronenune OpOyHOBCKOTO JBUKCHHSL.

2. Habmogenue nuddysuu.

3. Habmronenue siBieHUN, OOBICHSIONINXCS MPUTSHKEHUEM HITH OTTAIKMBAHUEM YaCTHI] BEIIECTBa.

Jlabopamopnwie pabomuot u onvimel.

1. Ouenka nuamerpa aToMa METOJIOM PsAOB (C UCHOJIb30BaHUEM (poTorpaduil).

2. OnbIThI 0 HAOIIOACHUIO TETIJIOBOTO PACIIUPEHHUSI Ta30B.

3. OnbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYISIPHOTO MPUTSKEHHUS.

Pa3ngen 3. /IBu:xeHue U B3auMoJieiicTBHE TeJl.

Mexannueckoe nBrmxkeHue. PaBHOMepHOe U HepaBHOMepHOe ABrkeHHe. CkopocTh. CpenHss CKOPOCTh MPU HEPABHOMEPHOM JABMKEHUU. Pacuér

MYTH U BPEMEHU JABUKECHUSI.



SIBnenue nHepuu. 3akoH MHepLUUU. B3anMozelicTBre Ten Kak NpuYMHa U3MEHEHMsI CKOPOCTH JIBIKEHMsI Tell. Macca kak Mepa MHEPTHOCTH Telna.
[InotHOCTH BemecTBa. CBsA3b INIOTHOCTH C KOJIMUECTBOM MOJIEKYII B €IMHUILIE 00bEMA BEILECTBA.

Cuna kak xapakTepucTuka B3aumojieicTBus Ten. Cuiia ynpyroctd U 3akoH ['yka. M3mepeHue cuibl ¢ MOMOINBIO JAUHAMOMETpa. SIBlieHHE
TATOTEHUs U cuia TsokecTH. Cuila TsDKECTH Ha Apyrux IutaHerax. Bec tema. HeBecomocTs. CroxeHHE CHII, HallpaBJIEHHBIX 10 OJHOM IPSIMOM.
PaBnoaelictByromast cuii. Cuiia TpeHusi. TpeHue CKoJbKeHUs U TpeHue nokosi. TpeHue B npupojie U TEXHUKE.

Jemoncmpayuu.

1. HabmogeHne MeXaHMYECKOTO JBMKEHUS TeJa.

2. MI3mepeHne CKOpOCTH MPSMOIMHEWHOTO ABMKEHHS.

3. Habmonenue siBeHUs HHEPIIUH.

4. HabmroneHue n3MeHEHUs! CKOPOCTH P B3aUMOJICHCTBUH TEII.

5. CpaBHeHME Macc MO B3aUMO/ICHCTBUIO TEIL.

6. Crio>keHue cuil, HalpaBJICHHBIX 10 OJHOW MPSIMOIA.

Jlabopamopnwie padbomel u onvimel.

1. Onpenenenue CKOPOCTH paBHOMEPHOTO JIBWKEHUS (1IapHUKa B KUIKOCTH, MOJIENIH JIEKTPUUECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmpenenieHue cpetHe CKOPOCTH CKOJIBKEHHUsT OPYCKa MITH IIapHuKa M0 HAKJIOHHOW TUTOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeA.

4. OnpIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKEHUS (J1ehopMaliin) NPyKUHBI OT MPUIT0KEHHON CHUJIIBI.

5. OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJILKEHHSI OT Beca Tejla U XapaKTepa CONPUKACAIOLIUXCS TTOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIICHHS M YBETUUYCHUS MaBieHus. JlaBiaeHue rasa. 3aBUCUMOCTh JIaBJICHUS raza oT o0béMa, Temmneparypsl. [lepemaua
JaBJIeHUs TBEPABIMU TEJIAMHU, KHUIKOCTAMHU U razamu. 3akoH Ilackans. [IlHeBMaTnueckue MammHbl. 3aBUCUMOCTD JABJICHHS KUJIKOCTH OT TITyOHHBI.
IMuapocraTuyeckuii mapagokc. CooOriaroniuecs cocyasl. [ uapaBirndeckiue MeXaHu3MBbI.

Atmochepa 3emnn m atmocdepHoe aaBieHue. [IpuumHBI CyrecTBOBaHHS BO3AyIIHOW o6oiouku 3emumn. Onwir Toppuduennu. Usmepenwue
aTMoc(epHOro IaBjieHHs. 3aBUCUMOCTh aTMOC(epHOro JaBieHHs OT BBICOTHI Hajl ypoBHEM Mops. [Ipubopsl s u3MepeHust atMocepHOro JaBieHUsI.

JleiicTBre XUAKOCTH M Tra3a Ha MOTPYXKEHHOE B HUX Teno. BrlTankuparomias (apxumeznoBa) cuiia. 3akoH Apxumena. [lnaBanue Ter.
Bo3nyxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.

CooOmaromuecst COCypl.

I'mnpaBauyeckuil mpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBHCHMOCTD BBITAIKHBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTH Teja U INIOTHOCTHU YKUIKOCTH.

PaBeHCTBO BBITANKMBAIOLIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBanys Te: INIABAHUE WIN TIOTPYKEHHUE TEN B 3aBUCUMOCTH OT COOTHOLIEHMSI INIOTHOCTEN TENA U )KUIKOCTH.
Jlabopamopuwvie pabomot u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa NMOrpy:KEHHON B )KMIKOCTh YaCTH TeJa.

2. OmperienieHue BHITAIKUBAIOLICH CHIIBI, IEWCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B KHUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAIKUBAIOLIECH CHIIBI, IEWCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT MacChl Tela.

ONoGa~WNE



4. OneITbl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbI, AEHCTBYIOIIEH HA TEJIO B KUAKOCTH, OT 00bEMa NMOTPYKEHHON B )KUJIKOCTh
YacTH TeJIa U OT IUIOTHOCTH JKUJIKOCTH.

5. KonctpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OTIpe/ieNieHne €€ Ipy30M0IbEMHOCTH.
Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBIL: pblyar, OJ0K, HaKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecust pbluara. IlpumeHeHue npaBuiia paBHOBECHS pblyara K OJIOKY.
«3osoToe npasuiio» MexaHuku. KIIJ] mpocTtsix Mexanu3MoB. [IpocTbie MexaHNU3Mbl B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHermueckass n moreHuuaibHas 3Heprus. IlpeBpaieHre oJHOro BHMJIAa MEXaHHMYECKONW SHEPTUU B JAPYro. 3akoH
COXpaHEHUs DHEPTUH B MEXAHHUKE.
Jemoncmpayuu.

1. Tlpumepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopnwie pabomul u onvimel.

1. Onpenenenune paboThI CUIIBI TPEHUSI TP PABHOMEPHOM JIBKEHUH Te€Jia 110 TOPU30HTAIbHON OBEPXHOCTH.

2. VccnenoBaHue yCIIOBUI paBHOBECHS phlyara.

3. M3mepenwne KI1/] HaKIOHHOM TIIOCKOCTH.

4. V3ydeHne 3aKOHa COXPAHEHUS MEXaHUYECKOM SHEPrUu.

8 KVIACC
Pa3nen 6. TenuioBblie siBJ1eHHS.

OcCHOBHbBIE TIOJIOKEHUS MOJIEKYISIPHO--KHHETHUYECKON TEOpUM CTPOEHHsI BelecTBa. Macca W pa3Mmepbl aToMOB U MOJeKyd. OIBITHI,
MOATBEPKIAOIIME OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUH.

Mogenu TBEPAOTO, XKHAKOTO M Ta3000pa3HOTO COCTOSHUU BemecTBa. Kpuctammumdeckue u amopdubie Tema. OObSCHEHHE CBOWCTB Ta30B,
KUAKOCTEH M TBEPABIX TeJl Ha OCHOBE IOJOXKEHUH MOJIEKYISIPHO--KUHETU4YeCKoi Teopuu. CMmauumBaHuME U KalWUIApHbIE sBIeHUA. TerioBoe
paciiupeHue U cxxaTue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JABIKEHHUS 4dacTull. BHyTpenHss sHeprus. CrnocoObl MU3MEHEHHUS BHYTpPEHHEM
SHEpPruu: TeIionepeaaya u coBepileHre padoTel. Buel Teronepenayn: TemIONpOBOIHOCTb, KOHBEKIHUS, U3TyUECHHUE.

KonunuectBo TerioTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TerIo00MeH U TEIIOBOe paBHOBECHE. Y paBHEHHUE TeIyioBoro Oananca. [1naBnenue u
OTBEepJieBaHNE KPUCTAITMYECKUX BEIIeCTB. YienbHas Teriora riaBieHus. [lapooOpasoBanue u xonaeHcanus. Mcnapenuwe. Kunenwue. Y nenbHas
TeIuIoTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO JIaBICHUSI.

BrnaxHocTh Bo3yxa.

DHeprus TOIUIMBA. Y IebHAs TEII0Ta CrOPaHUSL.

[Tpunnune! padote! TermnoBbix aeurareneii KI1/1 rermoBoro apurarens. TerioBble BUTATENHN U 3alllMTa OKPY>KAIOILIEH Cpebl.

3aKOH COXpaHEHMsI U IPEBPALLEHHS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HaOmoneHnne 6pOyHOBCKOTO ABMKCHHMS.

2. HaGmronenue nudpdysum.

3. HaOGnronenue siBieHUi cMauMBaHUs U KallWJUISIPHBIX SIBIICHUH.

4. HabmogeHue TemnIoBOTO pacIuPEeHUs TeJl.

5. M3menenue naBieHus ra3a npu U3MeHEHHH 00bEMa M HarpEeBaHUM MIIH OXJIAXKICHHH.



6. IIpaBuna u3MepeHUs TEMIIEPATYPHI.

7. Bunel Temionepeaayu.

8. OxynaxaeHue Npu COBEPLICHUH PAOOTHI.

9. HarpeBanue npu cOBEpLUICHUH PaOOTHI BHEITHUMH CHIIAMHU.

10. CpaBHeHue TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HaGumromeHue KUTmeHusl.

12. HaGiroieHre moCTOSHCTBA TEMITEPaTyPhI TPHU TIIABJICHUH.

13. Mojenu TEIUIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomuel u onvimel.

OnbITH 0 OOHAPYKEHUIO ICHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHUS.

OnpIThI 0 BRIpAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WJIM caxapa.

OnbITHI 110 HAOTIOACHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B, KUAKOCTESH U TBEPBIX TEII.

Ormpenenenue naBieHUs BO3AyXa B OAJIJIOHE IITPHUIIA.

OnBITHI, IEMOHCTPUPYIOIIHE 3aBUCIMOCTD JABJICHUS BO3/[yXa OT €r0 00bEMa U HArpeBaHUS WU OXJIAXKICHHSL.
[TpoBepka rUMOTE3b! JIMHEHHOW 3aBUCHMOCTH JUTHHBI CTOJIONKA KUJAKOCTH B TEPMOMETPUICCKON TPYOKE OT TEMIIEPaTypHI.
Habnronenne n3MeHeHNsT BHYTPEHHEH YHEPTHHU Tella B pe3yiIbTaTe TeIUIonepeaad U padOThl BHEIIHUX CHIT.
HccnemoBanue sBICHAS TEIIOOOMEHA TIPU CMENIMBAHUN XOJIOHOW U TOPSIUSH BOJIBI.

OmnpeneneHne KOJNIECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJIOW MIPH TEITIOOOMEHE ¢ HarpeThIM METAJUIMIECKUM IHITHHIPOM.
0. Ompenenenne yaenbHON TETUIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoiiecca uCHapeHHUs.

12. OnpeneneHue OTHOCUTEIBHON BIAXHOCTH BO3AyXa.

13. Ompenenenuie yneabHOM TEMIOTHI IJIABICHUS JIbAA.

Pasznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUSI.

DnexTpusaius Ten. J(Ba poaa anekTpuueckux 3apanoB. BzaumoneiictBue 3apsikeHHbIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHJIBI B3aUMO/ICHCTBU S
3apsKEHHBIX TEJ OT BEIMUUHBI 3apSA0B U PACCTOSIHUS MEXKIY TeJlaMu).

DnexTpuueckoe noje. Hanpspk€HHOCTD a1eKkTpuyeckoro nosis. [IpuHmun cyneprno3uiyu 3IeKTPUIecKiX moJiel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkrpuueckux 3apsiioB. DIeMEHTapHbIN d1ekTpudeckuit 3apsia. Ctpoenue atoMa. [IpoBOAHUKYM U TUAIEKTPUKU. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3aps/ia.

DNEeKTpUUECKUNH TOK. YCJIOBHSI CYIIECTBOBAHUS 3JICKTPUUYECKOTO TOKa. VICTOYHUKM MOCTOSHHOTO ToKa. JleWCTBUS SJEKTPUUECKOTO TOKa
(TernoBoe, XMMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJKOCTSIX U razax.

Dnextpuueckas nenb. Cuna Toka. DnekTpuueckoe Hanpsbkenue. ConpoTUBICHHE MPOBOIHUKA. Y AeNbHOE CONPOTUBICHUE BellecTBa. 3akoH Oma
g yuacTtka uenu. [lociaenoBaTenbHoe U napajieibHOE COSAUHEHNE TPOBOIHUKOB.

PaGotra u MOmHOCTH 3neKkTpuueckoro Toka. 3akoH JDxoyns—JleHna. DnekTpuueckue LEend U MOTPEOUTENH DIIEKTPUYECKONW SHEPTrUu B OBITY.
KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHuUTHI. B3ammojeiicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe moJie. MarHuTHOE mose 3eMJd U ero 3Ha4eHHue AJIs JKU3HH Ha
3emisie. OmbIT Opcrena. MarHUTHOE MOJIE AIEKTPUYECKOTO Toka. lIpuMeHeHWe 3IeKTpOMarHUTOB B TeXHUKe. [leiicTBME MarHMTHOTO MOJSI Ha
MIPOBOJHHUK C TOKOM. DIIEKTPOABUTaTeNlb IOCTOSHHOTO TOKa. Vcmonp30BaHue 3JEKTPOABUTaTE e B TEXHUYECKIX YCTPOICTBAX U Ha TPaHCIIOPTE.

OmnswiTel @apanes. SIBnenue snekTpoMarautHor HAYKIMH. [IpaBuino Jlenma. Dnextporeneparop. CrocoObl MOTYYeHUS DIEKTPHUECKON SHEPTUH.
DNEeKTPOCTAaHIINN Ha BO30OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUU.

BOoo~NoGR~WNE



Jemoncmpayuu.
DnekTpu3aus Teil.
JIBa poja IEKTPUYECKUX 3apsA0B U B3aUMO/ICHCTBHE 3apsHKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.
DnexTpocTaTUuecKas HHIYKIHS.
3aKoH COXpaHEHUs ICKTPUUCCKUX 3aPsI0B.
[TpOBOTHUKY U TUDIIEKTPUKH.
MoienupoBaHK€e CUIIOBBIX JJUHHM 3JIEKTPUUECKOTO TOJIS.
HcTOYHMKHM OCTOSIHHOTO TOKA.
JIENCTBHS DIEKTPUYECKOTO TOKA.
0. DneKTpUUYECKUi TOK B )KUKOCTH.
11. T"a30BBblii pa3psi.
12. N3mepenue CHIIBI TOKA aMIIEPMETPOM.
13. UN3mepeHnue 37eKTPUIECKOTO HAMIPSKEHUS BOJIBTMETPOM.
14. PeoctaT u Mara3uH CONPOTHBIICHHI.
15. B3ammopeiicTBHe OCTOSTHHBIX MAarHUTOB.
16. MojaenupoBaHue HEBO3MOXXHOCTH Pa3/IeJICHHS TTOJFOCOB MarHUTA.
17. MojaenupoBaHue MarHUTHBIX TTOJICH MOCTOSTHHBIX MarHUTOB.
18. OmnmiT Opcrena.
19. MaruuTtHOe 1oJIe TOKa. DIIEKTPOMAarHuT.
20. JleiicTBME MarHUTHOTO TIOJISI HAa TTPOBOJIHUK C TOKOM.
21. DnexkTpoABUTATENb MMOCTOSTHHOTO TOKA.
22. VccnenoBaHue SIBICHUS 3J€KTPOMArHUTHOM MHTYKIIHH.
23. Omnprter @apages.
24. 3aBHUCUMOCTb HAIIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBHUI €ro BOSHUKHOBEHHUS.
25. DnekTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomuel u onvimel.
OnbIThI 10 HAOTIOACHUIO JCKTPU3AINH T HHIYKIIUEH U IPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS HA POBOJAHUKH U JUAICKTPUKH.
CO6opka u mpoBepKa padOThI IEKTPUUECKOH IIETH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbI TOKA.
W3mepenue u perynimpoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CUITBI TOKA, UAYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.
OnBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €r0 JUIMHBI, TJIOMIAN TONEPEYHOTO CEUSHUS U
Martepuana.
8. IlIpoBepka mpaBuia CIOKEHUS HAMPSHKEHUN MPH MOCIEI0BATEILHOM COSAMHEHUN ABYX PE3UCTOPOB.
9. [TIlpomepka mpaBuia sl CUIIBI TOKA P MapaiieIbHOM COSTUHEHUHN PE3UCTOPOB.
10. Ompenenenne paboOThI TEKTPUUECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.
11. OmpeneneHrie MOIIHOCTH JEKTPUUECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

ROoo~NoO~WNE

Noogk~ownPE



12. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HANPSDKEHHS Ha HEW.

13. Omnpenenenune KI1J] narpeBarens.

14. WccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. M3yyeHune MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB MPU UX OOBEANHEHUH U Pa3ICIICHHUH.

16. HccnenoBanue AEWCTBUS 3JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, AEMOHCTPHPYIOIINE 3aBUCHMOCTH CHJIBI B3aWMOJEHCTBHS KaTYIIKH C TOKOM M MarHUTa OT CHJIBI TOKAa W HaIpaBICHUS TOKa B
KaTyILKe.

18. M3yuyenue AeHCTBUS MAarHUTHOTO IOJISI HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBaHue U H3y4eHHe paObOTHI AIIEKTPOABUTATEIIS.

20. Uzmepenune KI1J] anexkTpoaBuraTeIbHON YCTaHOBKH.

21. OnbITHI 1O WCCIIEAOBAHUIO SBICHHUS DJCKTPOMArHUTHOW MHIYKIWHU: WCCIIEOBaHUE M3MEHEHWH 3HAYEHUS W HAINPaBIICHUS WHIYKIIMOHHOTO
TOKa.

9 KJIACC
Paznen 8. Mexanuveckue siBJIeHHS.

Mexannueckoe naBwxeHue. MarepuanbHas Touka. Cucrema oTc4y€éta. OTHOCHTENBHOCTh MEXaHMYECKOTO JBWIKEHHS. PaBHOMepHOE
npsMOJTMHENHOE NIBIKeHnEe. HepaBHOMepHOE npsMoHetHOe BrkeHne. CpeHssi 1 MTHOBEHHAsi CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBHIKEHUU.

Yckopenue. PaBHOyckopeHHOE mpsiMoTnHEHHOE nBkeHre. CBoOo1HOE nageHue. OnbIThl [ anmies.

PaBHOMEpHOE nBMX)EHUE TI0 OKpYKkHOCTH. [leprona n yactoTa oOpamenus. JIlnneliHas u yrioBasi CKOpocTH. LIeHTpoCTpeMHUTEIbHOE YCKOPEHHUE.

[Tepsriit 3akoH HetoTona. Bropoii 3akon Hetotona. Tpetuii 3akon Hetotona. [IpuHiun cynepno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIbKEHHUS, CUjla TPEHUS TTOKOsI, IPYTUe BUAbI TPEHHUS.

Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHe cBoOomHoro mazeHus. J[prwkenue mimaHeT Bokpyr Cosnima. [lepBas kocMmmueckas
ckopocTb. HeBecoMOCTh U neperpyskH.

PaBHOBecue maTepuanbHON TOUYKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Teia ¢ 3aKpPeIUIEHHOM OChIO BpalieHUs. MOMEHT CHUIIBL.
LlenTp TsxecTH.

Nmnynsc tena. U3menenne nmiynbca. IMnynsce cuibl. 3aKOH COXpaHEHUs! UMITYJIbca. PeakTUBHOE IBUYKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsbkecTd, ynpyrocTH, TpeHus. CBs3b sHepruu u paboTel. [loTeHuuanbHas sHeEprusi Tena,
MOJHATOrO HaJ MOBEPXHOCThIO 3emuid. [loTeHumanbHas sHeprus cxatod npyxuHbel. KuHernueckas sHeprus. Teopema O KMHETUYECKOH SHEPrHUU.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTHUU.

Hemoncmpauuu.

Habmronenne MexaHu4ecKoro IBUKEHHS Tella OTHOCUTENFHO Pa3HBIX Tell OTCUETA.

CpaBHeHME MyTEH U TPACKTOPHIA IBUKEHHS OJJHOTO M TOTO € Tela OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHune ckopocTy U yCKOPEHUSI IPSIMOJIUHEHHOTO ABUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHHSL.

Habmroenue ABMKEHUS TeNa M0 OKPYKHOCTH.

Habmronenne MexaHW4ecKuX SIBICHUN, MPOUCXOAIMMX B cucTteMe oTcuérta «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBH)KCHHU
OTHOCHUTENIbHO KabuHeTa QU3HKH.

3aBUCHUMOCTb YCKOPEHHUS TeJIa OT MAcChl TeJla U IUCTBYIOIIEH Ha HETO CHJIBIL.

8. HalOmroneHue paBeHCTBa CHII IPU B3aUMOJCHCTBHU TE.
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9. N3meHeHwue Beca Tena MPU YCKOPEHHOM JIBHYKESHUH.
10. Ilepenavya ummysbca IpU B3aUMOACHCTBHHU Tell.
11. IlpeoOpa3oBaHus SHEPTUH IPHU B3aUMOJICHCTBUHU TEI.
12. CoxpaneHue UMITyJIbca IPU HEYPYTOM B3aHMMOACHCTBHH.
13. CoxpaHeHue UMIyJbca Mpu aOCOIIOTHO YIIPYTOM B3aMOICHCTBUH.
14. HaGmroneHue peaKTUBHOTO JIBUKCHUSI.
15. CoxpaHeHue MEXaHU4ECKOW SHEPrUuU NpU CBOOOIHOM Ma/IEHUU.
16. CoxpaHeHue MEXaHUYECKOW SHEPTUU MPH JBIDKCHUU TeJla 1O ICHCTBUEM TPYKUHBI.
Jlabopamopnuie pabomuel u onvimel.
KonctpynpoBanue Tpakta 1jisi pa3roHa U JaTbHEHIIIET0 PaBHOMEPHOTO JBIKEHUS IAPUKA UITH TEIICKKH.
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa WK ABMKEHHUS IIapuKa [0 HAKJIIOHHOW TJIOCKOCTH.
Ormpesenenre yCKOPEHUS Tejla MpU paBHOYCKOPEHHOM JBHKEHUH TI0 HAKJIOHHOMW TIJIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU NIPU PABHOYCKOPEHHOM JIBIKEHUU 0€3 HavyaIbHOM CKOPOCTH.
[IpoBepka rumoTe3bl: €clid MpU PaBHOYCKOPEHHOM IBWKEHWUU 0€3 Ha4aJIbHOW CKOPOCTU MYTH OTHOCSATCA KakK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJMHAKOBHI.
UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMaJIbHOTO JAaBJICHHUS.
Omnpenenenne kodpPuUIMeHTa TPEHUST CKOTBKEHUS.
Omnpenenenne KECTKOCTH MPYKUHBI.
Omnpenenenre pabOThl CHIIBI TPEHUS P PABHOMEPHOM JIBIKEHUU TeJla TI0 TOPU30HTAIBHON MOBEPXHOCTH.
10 Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH MOIBEME TPy3a C UCIIOIB30BAHUEM HETIOIBUYKHOTO M TIOJIBHYKHOTO OJIOKOB.
11. M3ydeHwue 3aKkOHA COXpAHEHUS SHEPTHH.
Pa3nen 9. Mexann4yeckue Koj1e0aHUA M BOJIHBI.
KonebarenpHoe nBmxenne. OCHOBHBIC XapaKTEPUCTHUKU KOJEOAHHI: TIEPUOJ], YacTOTa, aMILTUTYyla. MaTeMaTHYECKUN U TIPYKUHHBIA MasTHUKH.
[IpeBpaienue 3Hepruu npu KoaedaTeIbHOM JABHKEHUU.
3aryxawomue koneOaHus. BrinyxneHnsle koneOanus. Pesonanc. Mexanudeckue BosHbl. CBoicTBa MexaHWYecKHX BOJH. [IpoponbHble U
nomnepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHus.. MexaHndeckre BOJHBI B TBEPIOM Telle, CECMUYECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3Byka. IHQpa3Byk U yIbTpa3ByK.
Hemoncmpauuu.
1. HaGnronenue konebaHui Tel Mo JEUCTBUEM CUJIBI TSHKECTU U CHIIBI YIIPYTOCTH.
2. Habmogenue konebaHuii rpy3a Ha HUTU U Ha MPYKUHE.
3. HabmrogeHue BBIHYKICHHBIX KOJIEOAHUN U pe30HaHca.
4. PacnpocTpaHeHue IpoA0IbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIN).
5. HabnrogeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AKycTUYecKuil pe3oHaHC.
Jlabopamopuwvie pabomot u onvimol.
1. Onpenenenue 4acTOTHI U MEPHOJIA KOJIeOaHUI MaTeMaTHUYeCKOTO MasiTHUKA.
2. Onpenenenue 4acTOTHI U Meproia KoieOaHu Mpy>KUHHOTO MasSTHHKA.
3. HccnenoBanue 3aBUCHMOCTH Tepro/ia KOJIeOaHH MOBEIIEHHOTO K HUTH I'py3a OT UIUHBI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH TIEpUOIa KoieOaHU MPY>KUHHOTO MasiTHAKA OT MaccChl Tpy3a.
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5. TlpoBepka HE3aBUCUMOCTH MEPHOIa KOJeOaHu Tpy3a, MOABEIICHHOTO K HUTH, OT MacChI Tpy3a.
6. OnbBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh TIEpH0/1a KOJIeOaHUH MPYKUHHOTO MAsITHUKA OT MAacChI Ipy3a U )KECTKOCTU TPY>KUHBI.
7. N3mepenue yckopeHust CBOOOHOTO Ma/ICHHUS.
Pazjen 10. DjekTpoMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHuTHOE MoJie. DJIEKTPOMarHuTHbIe BOJHBI. CBOMCTBA 3JIeKTpOMarHUTHBIX BOJH. Illkama snmekTpoMarHuTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja cBera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CpoiicTBa 3J€KTPOMarHUTHBIX BOJIH.
2. BoJIHOBBIC CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
1. V3yueHue cBOMCTB MEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeIe(OHa.
Pasnen 11. CBeToBbIe SIBJIEHUS.
JlyyeBast monenb cera. Mctounuku cBera. I[IpsmonuneiiHoe pacnpocTpaHenue cseta. 3atMenust Connna u JIynel. OTtpaxenue ceera. [1nockoe
3epKajgo. 3aKOH OTpPakKEHUs CBETA.
[Ipenomiienne cBeta. 3akoH npenomieHus cBeta. [loiHOe BHyTpeHHee OTpaXkeHHe cBeTa. VCronap30BaHuE MOJHOTO BHYTPEHHETO OTPaKEHUS B
OTNITUYECKUX CBETOBO/IAX.
Jluuza. Xon myueit B nuH3e. OnTudeckas cucrtema ¢oToamnmapara, MUKpPOCKOIIa B TeJleckona. [ 1a3 kak ontudeckas cucteMa. bim3opykocTs u
JaIbHO30PKOCTb.
Paznosxxenue 6enoro ceeta B ciektp. OnbiThl HetoToHa. ClioskeHHE CIIEKTPAIbHBIX IIBETOB. Jlucnepcust cBeTa.
Hemoncmpayuu.
[IpssmonuHelHOE pacIpOCTPaHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n3006pakeHHii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTUYecKUu CBETOBOJI.
Xon stydeld B coOuparomiei JInH3e.
XoJ 1ydeld B paccenBarole JIUH3E.
[Tonyuenue n306pakeHui ¢ TOMOIIBIO JIUH3.
. Ilpunnun neiictBus (oToamnmnapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mogaenb riasa.
11. PasnoskeHue 6e0ro cBeTa B CIEKTD.
12. Tlonydenue 6em10TO CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie pabomot u onvimol.
. MccnenoBanue 3aBUCUMOCTH yTila OTPa)K€HUsI CBETOBOIO JTyya OT YIJIa MaJICHUS.
2. V3yueHue XxapakTepUCTUK U300paKeHHUs IPEeIMETa B MJIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCHMOCTH YTJia MPEJIOMIICHHUS] CBETOBOTO Jiyda OT yrija MaJeHus Ha TPaHUIIEe «BO3AYX—CTEKIION.
4. TlonmyueHue n300pakeHUIA C TOMOIIBIO COOMPAIOIIEH THH3HI.
5. Onpenenenue GOKYCHOTO PAacCTOSTHUSI M ONTHYECKOM CUITBI COOMPAIOIIECH TUH3BI.
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6. OmBITHI IO Pa3I0KEHUIO OETIOTO CBETA B CHEKTP.

7. OmBITHI IO BOCHPUATHIO IIBETA MPEAMETOB MIPH UX HAOIIOICHUH Yepe3 [IBETOBbIC (DUIBTPHI.
Pasnen 12. KBanToBbI€ SIBJIEHHS.

Omnewitel Pesepdopaa u mumanerapHas mMojaens aroma. Mojenb atoma bopa. Mcmyckanue u morjomieHne cBeta atoMoM. KanTel. JImHeiuaTeie
CIIEKTPBI.

PagnoaktuBHOCTE. Aubda-, Oera- um ramma-uznydeHus. CrpoeHue aToMHoro sapa. Hykinonnass mopaenb aromHoro snapa. M3ortomsl.
PannoaxTtuBHble peBpanienus. [lepros nomypacnajga aTOMHBIX sA€p.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHS 3apsI0BOTO M MAacCOBOTO YHCENl. DHEPrusi CBs3M aTOMHBIX siaep. CBsizb Macchl M SHepruu. Peakiuum
cuHTe3a U Jenenusd aaep. Mcrtounuku sneprun ConHua u 3BE37.

SAnepHas sHepreTuka. JleMcTBUSA paMOAKTUBHBIX U3JIyYEHUI HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

1. CnexTpbl U3Iy4eHUs U MOTJIONIEHUSI.

2. CHexTpsl pa3InYHbBIX T'a30B.

3. Cmektp BOIOpOA.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéryrka HOHU3UPYIOIIUX U3ITYYCHUH.

6. Peructpanust n3mydeHus: MPUPOIHBIX MHHEPAJIOB U TIPOIYyKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HaGnroneHue CIIONIHbIX U JMHEHYaThIX CIIEKTPOB U3ITyUECHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTHH YACTHUIIBI TIO TOPMO3HOMY IyTH (110 hoTOrpadusim).

3. U3mepenue pagnoakTuBHOTO (hOHA.

IToBTOPHUTEIbHO-00001AKOIIHUIA MOTYJIb.

[ToBTOpUTENBHO--0000MIaI0IUI MOy b MPEAHA3HAUYEH Ui CUCTeMaTH3alui U 00001eHUs MPEIMETHOTO COJIEpP>KaHMsI U ONbITA JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUU BCEro Kypca (U3MKH, a TaKKe Uil MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY MO (HU3UKE IS
00yJaroIuXxcsi, BRIOPABIINX 3TOT YYCOHBIN MPEIMET.

[Ipu u3yyeHun MAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BHJIbI JESTEILHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUMBAETCS JOCTH)KEHUE
MPEeIMETHBIX M METaNpEJAMETHBIX IUIAHUPYEMbIX Pe3yJIbTaToB 00ydeHHs, (OpPMHUpPYETCs eCTECTBEHHOHAay4yHasi IpaMOTHOCTb: OCBOCHHME Hay4YHBIX
METO/IOB WCCJICIOBAHUS SIBICHUN MPHUPOJAbI M TEXHHUKH, OBIAJICHHE YMEHUSAMH OOBSICHATH (DU3MUECKUE SBICHUS, MPUMEHSS MOJNyYeHHbIC 3HAHUS,
peuarh 3a/1a4u, B TOM YHCIlie KAYECTBEHHBIE M KCIIEPUMEHTAIIbHBIE.

[TpuHIMIHATBEHO JESTEIBHOCTHBIN XapakTep JAaHHOTO pa3zelia pealn3yercs 3a CYET TOTO, YTO 00yJaroIIuecs BBIOIHSIOT 3aJJaHHsl, B KOTOPBIX UM
npeajaraercs:

Ha OCHOBE MOJYYCHHBIX 3HAHUH paclio3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SBJICHHS B OKPYXKAIOIIECH MPUPOJIe U MOBCEAHEBHOM KU3HH;

UCIOJb30BaTh HAYYHbIE METOAbI MCCIENOBAaHUS (PU3MUECKUX SBJICHUH, B TOM 4YMCIE JUI1 HPOBEPKU TUIOTE3 U TOIYYEHHsS] TEOPEeTHYECKHX
BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI Han0oJIee BaXHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTUH, HAIPUMEp, MPAKTUYECKOT0 MCIOIb30BaHUS PA3TUYHBIX
HCTOYHUKOB PHEPIMM Ha OCHOBE 3aKOHA IPEBPAILICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHU.



HJIaHI/IpyeMbIe OﬁpaSOBaTeJILHbIe pe3yJabTaThbl OCBOCHUS NMIPOrpaMMBbI 110 (lm3mce Ha YPOBHE OCHOBHOI'O 06HI€F0 06pa30BaHI/Iﬂ

W3yuenne (u3MKu Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpPAaBJICHO HA JOCTHMXKEHUE JIMYHOCTHBIX, METANPEIMETHBIX M IMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

1. Jluunocmmnuie pezyromamot

B pesynbrare u3ydyeHus: pU3NKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi y 00yqaromerocs OyayT cOpMHpPOBAHBI CIEAYIOIINE JTUNIHOCTHBIC
pe3yJIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- MpOSBIIEHNE UHTEpEca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKOM HAYKH;

- LIEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTHBHOMY YYaCTHIO B OOCYXJI€HUH OOIIECTBEHHO 3HAYMMbIX M 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM
JTOCTHUXKEHUN PU3UKY;

- OCO3HAHME BaKHOCTHU MOPAIbHO--3TUYECKUX MIPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

- BOCIPHATHE ICTETUYECKUX KaUeCTB (PU3MUECKON HAyKU: €€ TApMOHUYHOTO MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa IO3HAHMUS MHUPA, OCHOBBI DPAa3BUTHS TEXHOJOTHH, BakKHeHIIei
COCTaBJISIIOILIECH KYJIbTYpPHI;

- pa3BUTHE HAYYHOH JTI0003HATEIHLHOCTH, MHTEPECA K UCCIEeI0BATENbCKON A TETbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

- O0CO3HaHHWE LEHHOCTU Oe30macHOro oOpas3a KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BXHOCTH MPaBUJI OE30MAaCHOTO MOBEIEHUS Ha
TpPaHCIOPTE, Ha I0POrax, C ANEKTPUUECKUM U TEIJIOBHIM 000OPYIOBAHUEM B JIOMAIIHUX YCIOBUSX;

- copmHupoBaHHOCTH HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MTpaBa Ha OLIMOKY U TAKOTO K€ MpaBa y IPYroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4yacTHE B PELICHUM MPAKTUYECKHUX 3a/ad (B paMKaX CeMbH, 0Opa30BaTENbHONW OpraHu3allu, Topoja, Kpas) TeXHOJIOTUYECKON U
COLIMANIFHOM HANPABJIEHHOCTH, TPEOYIOLIUX B TOM UUCIIE U (PU3MUECKUX 3HAHUM;

- HHTEpec K MPaKTUYECKOMY U3yUeHHIO MPO(deccHil, CBI3aHHBIX C (PU3UKOIL;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

- OpHEHTallUs Ha IpUMeHeHue GU3NYECKUX 3HAHUN [T pElICHUs 3a/1a4 B 00JIaCTH OKPY)KAIOIIEH Cpe/ibl, MIIaHUPOBAHUS MOCTYIKOB M OIICHKU UX
BO3MO>KHBIX MOCIEACTBUH I OKPYKAIOILIEH Cpebl;

- 0CO3HaHMeE ITI00ATILHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIJIeM U MyTel UX pelIeHus;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:

- MOTPeOHOCTh BO B3aMMOJICHCTBUU MPH BHITIOJTHEHUH UCCIEAOBAHUN M MPOEKTOB (PM3MUECKON HAMPaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSIM
APYTHX,

- MOBBILIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH YE€pE3 MPAKTUUECKYIO IEATEIbHOCTD;

- MOoTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHH, B TOM YucCie (GOPMYIUPOBATh UIEH, MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

- 0CO3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00J1aCTH (DPUBHKH;



- IUTAHUPOBAHME CBOETO PA3BUTHUS B MPUOOPETECHUN HOBBIX (PM3MUECKUX 3HAHUI,

- CTpeMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aHMMOCBS3M HPUPOABI, OOLIECTBA W SKOHOMHKH, B TOM YHCIIE C HCIOJIb30BAaHHEM (DU3MYECKHX
3HAHUM;

- OILIEHKA CBOMX JEHCTBUI C yYETOM BIHMSHUS Ha OKPYXKAIOIIYIO CPEAY, BOSMOKHBIX IT100aIbHBIX MOCIECTBUH.

2.  Memanpeomemmnoie pe3ynvmanivl

B pesymbraTe OCBOEHHS MporpamMmbl 1O (HU3MKE Ha YpPOBHE OCHOBHOTO o0Omero ooOpasoBaHusi y oOydaromerocs OyayT chOpMUpPOBaHBI
MeTanpeaMeTHbIe Pe3yJibTaThl, BKIIOYAIONIUE [T03HABATEIbHBIC YHUBEPCAIbHbIC ydeOHbIe NCHCTBHSI, KOMMYHUKATUBHBIC YHUBEPCAIbHbBIC ydeOHbIC
JEWCTBUS, PEryISITUBHBIC YHUBEPCAbHBIC YIeOHbIC ICHCTBHS.

IMo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

— BBISBIISITh M XapaKTEPH30BATh CYIIECTBEHHBIE MMPU3HAKN 0OBEKTOB (SBICHHA);

— YCTaHaBIHMBATh CYIIECTBEHHBIN PU3HAK KJIacCU(UKAIIH, OCHOBAHHS JJIs1 000OIIECHNS U CpaBHEHMS,

— BBISABIIAITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBACMBIX (haKTax, TAHHBIX U HAOIOJCHUSAX, OTHOCIIIUXCS K (PU3NIESCKUM SIBICHUSIM;

— BBISABIISITh TPUYHHHO--CIICJCTBEHHBIC CBS3M TP HW3YUCHHH (U3UYECKUX SBJICHHH W TPOIECCOB, JeiaTh BBIBOJBI C HCIOJIB30BaHUEM
JeTyKTUBHBIX M HHIYKTUBHBIX YMO3aKIIIOYCHNH, BEIJIBUTATHh THITIOTE3BI O B3aUMOCBS3SIX (PU3NIECKUX BEITHUMH,

— CaMOCTOSITENIbHO BbIOMpaTh CHoco0 perieHust yueOHoH ¢u3nyeckoil 3a1aun (CpaBHEHHE HECKOJBKUX BAapHAHTOB pEIIeHHUs, BHIOOp Hauboiee
MOIXOSIIETO C YIETOM CaMOCTOSITEIIHHO BBIJICTICHHBIX KPUTEPUEB).

— ba3zoBble nccienoBareibCKue 1eHCTBUA:

— HCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUIA HHCTPYMEHT MO3HAHHUS;

— MPOBOJUTH IO CaMOCTOSITENBHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOKHBIH (U3NYECKUH HKCIIEPUMEHT, HEOOJbIIOE HCCIeI0BaHHE
(hM3UYECKOTO SIBIICHUS,

— OLIEHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMALIHIO, OJIYYEHHYIO B X0OJI€ UCCIIEA0BAHMS WM SKCIIEPUMEHTA;

— CaMOCTOATENIbHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBObI 110 pe3yIbTaTaM MPOBEAEHHOIO HAOII0AEHUS, OIIbITA, CCIICA0BAHMS;

— IMPOTHO3MPOBATH BO3MOXKHOE JalibHEiIIee pa3BUTHE (PU3NUECKUX IPOLECCOB, & TAKXKE BBIABUIaTh IMPENOI0KEHU 00 UX Pa3sBUTUU B HOBBIX
YCIOBHSIX M KOHTEKCTaX.

— Pabora ¢ nunpopmanmeii:

— TPUMEHSTH pa3InYHbIe METO/Ibl, HHCTPYMEHTBI U 3alIpOChl IPU MOUCKE M 0TOOpe MH(POPMALIUKN UM JAHHBIX C YUETOM MPEUI0KEHHON yueOHOM
¢bu3nueckoil 3a1aun;

— aHaJM3UpPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IMUHBIX BUJIOB U ()OPM MIPECTABICHMUS;

— CaMOCTOSTENIbHO BbIOMpAaTh ONTUMANIbHYIO (OpMy HpeAcTaBieHUs HHGOpPMALMM W WILIOCTPUPOBATh pellacMble 3a7add HECIO0KHBIMU
cXeMaMH, AMarpaMMamu, HHOHM rpadukoil 1 ux KOMOMHALUAMU.

— KoMMyHHKaTHBHBIE yHMBepcaabHble y4eOHbIe AeiicTBUS:

— B X0Jie 00CyXJleHHsI y4eOHOTO MaTepuala, pe3ylbTaToB J1a0OpaTOpHBIX padOT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYyXI1aeMoi
TEMBbI U BBICKA3bIBaTh UJEH, HAlLlEJIEHHbIE Ha PELICHUE 331a4M U ToJ/IepKaHue 0y1aroskenaTeaIbHOCTH OOIEeHuS;

— COIIOCTAaBJIATh CBOU CYXKJICHHSI C CYXKICHUSMH JPYTUX YYaCTHUKOB JHMajora, OOHapyXKMBaTh pa3inyue U CXOJCTBO MO3ULIHII;

— BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

— MYOJIMYHO MPEICTABIATH PE3YIbTAThI BHIIOIHEHHOTO (PU3MUYECKOTO OIBITA (IKCIIEPUMEHTA, UCCIIeIOBaHMUs, IIPOEKTA);



— TIOHMMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAILHON pabOThI MPU PEIICHUH KOHKPETHOU (PU3MUECKOM TPOOIEMBIL;

— TPUHUMATH IIEJTU COBMECTHOM JESATEILHOCTH, OPraHU30BBIBATH JCHCTBUSA MO €€ JOCTHIKCHUIO: PACIPENCIATh PO, 00CYKIaTh MPOIECCH U
pe3yibTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIbKUX JTOJICH;

— BBINOJHATH CBOIO YacCTh PabOThI, IOCTUTAsi KAYECTBEHHOTO PEe3yJIbTaTa MO CBOEMY HAIPaBJICHUIO U KOOPJIMHHUPYS CBOM JIEUCTBUS C APYTUMHU
YJIEHAMU KOMaH/Ibl;

— OILIGHMBATh KAY€CTBO CBOETO BKJIAJA B OOLIUI MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIILHO CPOPMYTUPOBAHHBIM yYACTHUKAMHU B3aUMOICHCTBUSI.

— PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIE 1eliCTBUA

— Camoopranu3zanus:

— BBISBIIATH MPOOJIEMBI B )KU3HEHHBIX H YUCOHBIX CUTYAIHUSIX, TPEOYIONIUX IS pEIICHUS (PU3MUCSCKUX 3HAHUM;

— OPHUEHTHUPOBATHCS B PA3IUYHBIX TMOJXOJAX TMPUHATHUS PEIICHUN (MHIWBUIYAJTbHOE, TPHUHIATHE PEIICHUS B TPYIe, MPUHSATHE PpelIeHUuN
rpymmoit);

— CaMOCTOSITEJILHO COCTaBJISITh QJITOPUTM pelieHus (PU3WYecKod 3aJaud WM IJIaHA HUCCJIENIOBAHHS C y4E€TOM HMEIOIIMXCS PEeCcypcoB H
cOOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH MpeJiaraeMble BapUaHThI PEIICHU;

— Jienath BIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

— CaMOKOHTPOJIb, IMOIMOHAIbLHbIN HHTEJJIEKT:

— JIaBaTh aJIEKBATHYIO OIICHKY CHUTYaIlUH U MPeJyIarath IiaH €€ N3MECHCHHUS;

— OOBSICHATH MPUIYUHBI JOCTIKCHUSI (HEIOCTIXKEHUS) pE3yIbTaTOB JACATEIHHOCTH, JaBATh OIIEHKY MPUOOPETEHHOMY OTIBITY;

— BHOCHTHh KOPPEKTHBBI B JESATEIHHOCTh (B TOM YHCIICE B XOJ BBITIOJHEHHS (PU3MUECKOTO HCCIEAOBAHUS WM TMPOEKTa) HA OCHOBE HOBBIX
00CTOSITENECTB, U3MEHUBIINXCS CUTYaIlN, YCTAHOBICHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEIH;

— OIICHMBATh COOTBETCTBUE PE3Yy/IbTaTa LEIH U YCIOBUSIM;
— CTaBUTh ce0s Ha MECTO APYroro yejaoBeKa B XOJIe Copa UM AUCKYCCHH Ha HayYyHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYroro;
— TpuU3HABaTh CBOE MPABO Ha OLIMOKY IPU pelIeHnH GU3NYECKUX 3a/1a4 WU B YTBEPXKJICHUSAX HAa HAyYHBIE TEMbI U TAKOE K€ IPaBo APYroro.

Ilpeomemmnoie pe3yrvmamul 0c60eHUs YUeOHO20 npeomema
7 KUIIACC

K xoHiy oOydyeHuss B 7 KJjiacce INpeIMETHbIE Pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb C(OPMHUPOBAHHOCTh y OOYYarOIIUXCs
YMEHHUI:

—  HCHOJIb30BaTh NOHATHUS: PU3NUECKUE U XUMUYECKHE BJICHUS, HAOIIOICHUE, SKCIIEPUMEHT, MOJEIb, TUIIOTE3a, €ANHULbI GPU3NUYECKUX BEIHUYHUH,
aToM, MOJIEKYJa, arperaTHble COCTOSIHMSI BellecTBa (TBEPAOE, XKHUJIKOE, Ta3000pa3HOE), MEXaHUUECKOE BHKEHUE (pPaBHOMEPHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEIHOE), TPACKTOPHsl, PaBHOAEHCTBYIOIIAs cuila, Aedopmarus (ynpyras, miiacTudeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
— pasnuyath sBieHUsA (qUdQy3us, TEIIOBOE ABWKEHHME YACTHUIl BEILECTBA, PAaBHOMEPHOE [BIKEHHE, HEpaBHOMEPHOE MABIKEHHE, WHEepLus,
B3aUMOJICICTBUE TEJl, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHON OCBIO BpALEHUs, IIepeada AaBJICHU TBEPABIMU TEIaMU, KUIKOCTAMU U Ta3aMy,
aTMoc(epHoe JaBJeHUE, TUIaBaHUE Tell, IPEBPAIeHUs] MEXaHUUECKOW 3HEPruu) M0 OMHUCAHUIO UX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (Pr3NYecKoe sIBJICHUE;
—  pacro3HaBaTh MPOSIBICHHE U3YyYEHHBIX (PU3NYECKHX SBJICHUN B OKpPYXKAIOIEM MHUpE, B TOM YHcie (PU3NUECKUE SBJICHUS B IPUPOJE: PUMEPHI
JBYDKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B JKMBOM M HEXHMBOH IpUpoJe, NEHCTBHE CHUJIBI TPEHHUS B NPUPOAE M TEXHHUKE, BIMSIHHUE aTMOC(HEpPHOTO



JaBJICHHs] Ha KMBOM OpPraHu3M, IUIABAHUE PHIO, PHIYAard B TEJE YEIOBEKA, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/1aduy B Y4eOHYIO, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

—  ONKCHIBaTh M3yYEHHBIE CBOWCTBA Tel U (pU3MYecKUe SBICHUS, UCTIONbB3Ys (PH3NUECKUE BEIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEOHSSI CKOPOCThb, CHJIa YINPYTOCTH, CHJAa TSDKECTH, BEC Tella, CHja TPEHHUs, JaBlieHHe (TBEPAOTO Tena, >KUIKOCTH, rasa),
BBITAJIKUBAIOIIAsA CHJIA, MEXaHW4YecKass padoTa, MOIIHOCTb, IJICUO CHIIBI, MOMEHT CHJIbI, KOI((HUIHMEHT I0JIE3HOTO ICWCTBUS MEXaHU3MOB,
KUHETHYECKas ¥ MOTEHIIHAIbHAS SHEPTHsl), TIPH ONMMCAHUH MPABIIILHO TPAKTOBATh (PU3MUYECKHI CMBICI UCTIONB3YEMBIX BEJIWYHH, UX 0003HAUCHUS U
eIMHUIB (PU3MYECKUX BEIMYNH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE NAHHYIO (DU3UYECKYIO BETMYMHY C APYTUMH BEIMYHMHAMU, CTPOUTH IrpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINIHH;

—  XapakTepu30BaTh CBOMCTBA TeJ, (PM3MUYECKHE SBICHUS M MPOIECCHI, UCIOIb3Ys MPaBUIIa CIIOKEHUS CHII (BIOJIb OJHON mpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, NMPaBUIO paBHOBeCHs pbidara (0J0Ka), «30JI0TOE MPABUIIO» MEXAHHKH, 3aKOH COXpPAaHEHHUsS MEXaHHUYEeCKOM
SHEPTHH, TIPH STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MATEMAaTHYECKOE BBIPAKEHHE;

—  O0OBACHATH (PU3UUECKHUE SBICHHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyalluil MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIBJIATH IPUYUHHO--CJICICTBEHHBIE CBS3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMUYECKHUX IIaroB ¢ OMOPOH Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3MUECKUX
SBIICHUH, (PU3NIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH;

— pemaTh pacu€THBIC 3a7a4d B 1—2 HEHCTBHS, WUCIOJB3YS 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIINE (DU3NYECKHE BEIWYMHBI: HA OCHOBE aHAIHM3a
YCTIOBHSI 3a/Ia4M 3aIMCBIBATH KPATKOE YCIOBHUE, MOJICTABIATH (PM3MUECKHAE BEIMYMHBI B (JOPMYIIBI M MTPOBOJUTH PACUEThl, HAXOIUTH CIIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE JUTS PEIISHHs 3a/1a4, OIEHUBATh PEATHCTUYHOCTD TOTYYeHHON (PU3NIECKON BETHUNHBL;

—  pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPH MOMOIIN (HU3UIECKUX METOJOB, B ONMCAHUH HCCIEIOBAHUS BBICISTH IPOBEPSIEMOE
MpernoyiokeHne (TUIoTe3y), pa3iudyaTh U UHTEPIPETUPOBATH MOJYYEHHBINH pe3y/lbTaT, HaXOAUTh OIIMOKU B XOJ€ OIbITa, JeJIaTh BHIBOJBI IO €T0
pe3ynbpTaTam;

—  TPOBOJUTH ONBITHI MO HAOIIOACHUIO (PU3MUECKUX SBIICHUN WM (QU3NYECKUX CBOMCTB Tell: (OPMYIHPOBATH MPOBEpsiEMbIE MPEANONI0KEHHUS,
coOuparh yCTaHOBKY U3 MPEI0AKEHHOTO 000PyI0BaHUs, 3aMIUCHIBATH X0 OMBITa U (JOPMYIUPOBATH BBIBOIBI;

—  BBINOJHATH MPSMBbIE HW3MEPEHUS PACCTOSIHUS, BPEMEHHM, MAacChl Tejla, 00bEMa, CHIIbI M TEMIIEpaTypbl C HCIOJIb30BAaHHUEM AaHAJOTOBBIX U
1M (POBBIX MPUOOPOB, 3aMKUCHIBATH MMOKA3aHUSI IPUOOPOB € YUETOM 3aJaHHOU aOCOTIOTHON MOTPEIIHOCTH U3MEPEHHIA;

—  TMPOBOJUTH UCCIIEOBAHKME 3aBUCUMOCTHU OJTHOM (PU3MUECKON BETMUMHBI OT APYrOM ¢ MCHOJBb30BaHUEM MPSIMbBIX U3MEPEHUN (3aBUCUMOCTHU IyTH
PaBHOMEPHO JIBUKYIIETOCS TeJla OT BPEMEHHU JIBIXKEHUS Tella, CUJIbl TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00paboTKH MOBEpPXHOCTEH Tel U
HE3aBHCHUMOCTHU CHUJIbI TPEHUS OT IUIOIIAU CONPUKOCHOBEHUS TEJl, CUJIbl YIPYTOCTH OT YIJIMHEHUS! NMPYKUHBI, BHITAIKUBAIONICH CHIIBI OT 00bEMa
MOTPYKEHHOM YaCTH TeJla U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM
IUIaBaHUS TeJd, YCIOBHM paBHOBecHsl pblyara M OJIOKOB), y4acTBOBAaTh B IUIAHMPOBAHWU Y4E€OHOTO HCCIEIOBaHUS, cOOMpaTh YCTAaHOBKY H
BBITIOJIHATh M3MEPEHUs, CIeAys MPEeJIOKEHHOMY IUIaHy, (PMKCHUPOBATh PE3Y/bTaThl IMOJYYEHHON 3aBUCHUMOCTH (PU3UYECKHX BEJIWYUH B BUJE
MPeI0KEHHBIX Ta0IHIl U TpadUKOB, AeNaTh BBIBOBI [0 pe3yJbTaTaM HCCIeAOBAHMUS,

— IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIMUYMH (IJIOTHOCTh BEIIECTBA XUAKOCTH M TBEPAOIO Tela, CUiIa TPEHHS CKOJIBKEH M,
JIaBJIeHHE BO3/yXa, BBITAJKUBAIOIIAs CHJIA, JEHCTBYIOIIAs Ha MOTPYXEHHOE B JKUIKOCTh Telo, KO3()OUIMEHT MOJE3HOr0 AEHCTBUS MPOCTBIX
MEXaHU3MOB), CJleIys MPEUIOKEHHOM HMHCTPYKIMHU: TPH BBIOJHEHUH H3MEPEHUH CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY M BBIYHMCIATH
3Ha4YeHHEe UCKOMOM BEIMYHUHBI;

—  coOmroaTh NpaBuila TEXHUKH 0€30M1acCHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PyI0BaHHEM;

—  yKa3bIBaTh NMPUHIUIMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETP, IUHAMOMETP, COOOIIAIOIINECS COCYbI, OapoMeTp,
pBIUar, MOABMKHBIN U HEMOIBWKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTH;



—  XapakTepu30BaTh MPHUHLUIMBI JIEHCTBHUA HM3YyYEHHBIX NPHUOOPOB M TEXHMUYECKMX YCTPOMCTB C OMOPOM Ha WX omucaHus (B TOM YHCIE:
MOALIMIIHUKY, YCTPOICTBO BOJONPOBOJA, THAPABIMYECKUN IIpecC, MAaHOMETpP, BBICOTOMEp, NOPLUIHEBOM HACOC, apeOMETp), UCHOJIb3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUIA U HEOOXOJMMbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—  [PHUBOJMUTH MPHUMEPHI (HAXOAUTh HHPOPMALIUIO O TPUMEPAX) MPAKTUYECKOTO UCTIOIB30BaHUS (PU3NUECKUX 3HAHUHM B TIOBCEIHEBHON KHU3HH IS
obecrieyeHns 0€30MaCHOCTH TNpH OOpalIeHnH ¢ NMpUOOpaMH U TEXHUYECKMMH YCTPOWCTBAMH, COXPAHEHHUS 3/J0POBBbS M COONIONEHHUS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOLIEH CPEIE;

—  OCYIIECTBJIATH OTOOpP MCTOYHHMKOB MH(popManuu B VIHTEpHETE B COOTBETCTBMU C 33JaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUH M TYTEM CPaBHEHUS PA3WYHBIX HCTOYHUKOB BBIACIATh HH(OPMAIMIO, KOTOpas SBISETCS HPOTHBOPEYMBOW WIJIM MOXET OBITH
HEJIOCTOBEPHOI;

—  HCNOJb30BaTh IPU BHINOJHEHUN YYEOHBIX 3a/laHUN HAayYHO--TIONMYJISIPHYIO JUTEPATypy (PU3NYECKOTO COJEpKaHUs, CIPAaBOYHbIE MaTepuabl,
pecypcsl ceti IHTepHeT, BiaieTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIIUK U3 OJHON 3HAKOBOI CUCTEMBI B IPYT'YIO;

— co3/1aBaTh COOCTBEHHbIE KPATKHE MUChMEHHBIE M YCTHBIE COOOIIEHNS Ha OCHOBE 2—3 MCTOYHUKOB MH(OpMAIK (PU3NUECKOTO COACpKaHUSI, B
TOM 4Hcje MyOJIMYHO JAeNaTh KpaTKHe COOOIIEHHsI O pe3ylbTarax MPOEKTOB MM Y4€OHBIX HCCIEIOBAHHM, IPU 3TOM I'PaMOTHO HCHOJIb30BaTh
M3YYEHHbIN NOHATUHHBIN anmnapat Kypca GU3HUKH, COIPOBOXKIATh BHICTYIIJICHHE NPE3EHTALUEH;

— TP BBINIOJHEHUHU YYeOHBIX MPOEKTOB U UCCIEIOBAaHUM paclpeneisTh 00S3aHHOCTH B TPYIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJlauaMU,
CIIEIUTH 32 BBINMOJIHEHUEM IIJIaHa AEWCTBUM, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIaJ B JESATENLHOCTh I'PYIIIbI, BEICTPAUBAaTh KOMMYHUKATHUBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

Ilpeomemmoie pe3yromameul 0c60eHUs yuedHO20 npeomema
8 KUIACC

K konmy oOyuyenuss B 8 kiacce mpeaMeTHble pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(OPMHPOBAHHOCTH Yy OOYYarOIIUXCS
YMEHUU:

— HCNOJb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJd, TEIJOBOE [BWKEHHE AaTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUS BELIECTBa,
KpUCTAJJIMYEeCKHE U aMOp(HBIe Teja, HACHIIICHHBIM U HEHACHIIEHHBIH Map, BIAKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM
JIBUTATENb, AJIEMEHTAPHBINA AJIEKTPUYECKUI 3apsijl, 3JIEKTPUUYECKOE I10JIe, MPOBOJHUKUA W JIUAJIEKTPUKU, TMOCTOSHHBIM AIIEKTPUYECKHH TOK,
MarHuTHOE TOJIE;
— pasnuyarh SBJCHHS (TEIUIOBOE pACIIMPEHHE U C)KaTHe, TeIJIonepeaaya, TEIIOBO€ paBHOBECHE, CMayMBaHUE, KalWUISpPHBIC SBICHUS,
ucrapeHue, KOHAeHcalus, IJIaBlIeHne, KpucTauim3anus (0TBepAeBaHue), KUlleHne, Teronepeaada (TerIonpoBOIHOCTh, KOHBEKIHUS, U3TyUeHHE),
ANIEKTPU3ALUS TN, B3aHUMOJICHCTBHE 3apsAI0B, NEHCTBHUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHWE, B3aUMOJCHCTBHE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJI Ha MPOBOJAHHMK C TOKOM, DJIEKTPOMArHUTHAs MHIYKIHs) 1O OMHMCAHUI0O MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;
— pacrmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (PU3UYECKUX SBICHHI B OKpY)XKalollleM MHUpe, B TOM ducie (u3nueckue SBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHDKEHUE U KallWUISIPHBIC SIBIICHUS B MPUPOJE, KPUCTALIbI B Npupoje, uznydeHue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opu3sbl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JNEKTPUYECKUe SBIECHUS B aTMoc(depe, AIeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0JIe
3emun, Ipeid MOJOCOB, PO MArHUTHOTO TOJS Ui JKM3HH Ha 3emiie, MOJSIPHOE CHUSHUE, MPU ITOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIJICISATh CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKHN) (PH3UUECKUX SIBICHHUIA,



—  ONKCHIBAaTh W3YYCHHBIC CBOWCTBA Tel M (DU3MYECKUE SBJICHUSA, UCIONB3Ys (PU3MUECKHE BEIUYMHBI (TEMIIepaTrypa, BHYTPEHHsSI SHEpPrus,
KOJIMYECTBO TEIUIOTHI, YJ€JIbHAs TEIJI0OEMKOCTh BELIECTBA, YAE/bHas TEIUIOTA IUIABJIEHMS], YAEIbHAs TEIUIOTa NapooOpa3oBaHUs, yAEIbHas TEIUIOTa
CrOpaHus TOIUIMBA, KOA(PQPHUIMEHT IOJIE3HOTO JEWCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAs BIQKHOCTh BO3/yXa, JIEKTPHUCCKUH 3apsii, cuiia
TOKA, AJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIIEHUE IPOBOJHUKA, YAEJIbHOE COIPOTHBIIEHHUE BELIECTBA, pad0Ta MU MOLIHOCTH 3JIEKTPUUECKOTO
TOKa), MPHU OMHCAHUHM TPABHIBHO TPAKTOBATh (DPU3WYECKUN CMBICT HCIIOJIb3YEMBIX BEJIMYMH, 00O3HAYCHUS W EAMHUIBI (PU3MUECKUX BEIHYUH,
HaXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYMHY C JIPYTMMHU BEIWYMHAMH, CTPOUTH TI'paUKH HM3YYEHHBIX 3aBHCHMOCTEH
(U3HYECKUX BEIINYNH,

—  XapakTepu3oBaTh CBOMCTBA TeJl, (PU3UUYECKUE SBJICHUS U MPOLIECCHI, UCIOJIb3YSI OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO --KUHETUYECKON Teopun
CTpOEHUS BELIECTBA, IPUHIUI CYNEPHO3ULMH OJeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma Ui ydacTka LIeNH, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHHs SHEPruu, NMpPU STOM JIaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTH4YecKOe
BBIpaXKEHUE;

—  OOBACHATH (PM3UYECKUE NIPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYallUi MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISABIATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE M3 |—2 JIOrMYeCKUX IIaroB ¢ onopoi Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUH,
(u3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

— peumarb pacy€THbIE 3a7auyd B 2—3 JEHCTBHS, MCIOJIB3YS 3aKOHBI UM (OPMYJbI, CBS3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCIIOBUS 3aJjaud 3alUChiBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTATOK MaHHBIX Ui pELIEeHUs 3aJayd, BbIOMpATh 3aKOHbBI U (HOPMYIbI,
HE0OX0IuMBbIe Ui €€ pelIeHus], IPOBOIUTH pacu€Thl U CPAaBHUBATH MOJYYEHHOE 3HaYeHHE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU TAaHHBIMU;

— pacno3HaBaTh NMpoOJeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOUIM (PU3MUECKUX METOJIOB, HCIIOJIb3YS OINMCAHUE HCCIENOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEATIONOKEHHUE, OLICHUBATD ITPABWIIBHOCTD IOPSIIKA IPOBEACHUS UCCIIEI0BaHMs, IEJIaTh BEIBOIBI;

—  IPOBOJUTH OMBITHI 10 HAOIIOAECHUIO (PU3MUECKUX SIBICHUH WM (U3MUECKUX CBOMCTB TeJ (KANWUISPHBIE SBJIEHUS, 3aBUCUMOCTb JABJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTU IpOIecca OCThIBAHHWSA U HAarpeBaHMs NMPH M3JIyYEHUH OT L[BETa M3JIydaroueil (moriomaromeil)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATyphl JKUAKOCTH M ILIOMAAHM €€ MOBEPXHOCTH, DJIEKTPU3alUs T U B3aMMOJCHCTBHE
IEKTPUYECKUX 3apA0OB, B3aMMOJCHCTBHE IIOCTOSHHBIX MAarHWTOB, BU3yalW3alldsd MAarHUTHBIX II0JI€H IIOCTOSHHBIX MAarHuTOB, ICHCTBHSA
MarHuTHOTO TOJISI Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATENsl IOCTOSIHHOTO TOKa): (OPMYJIUPOBAThH
IIPOBEPsSEMbIE IPENOI0KEHNUS, COOUPATh YCTAHOBKY U3 MIPEUI0KEHHOT0 000pYyA0BaHUs, OIIMCHIBATh X0/ ONbITa U ()OPMYJINPOBAThH BHIBOJIBI,

—  BBIIOJHATH NPAMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEILHON BJIAYKHOCTU BO3/lyXa, CHJIBI TOKA, HAIIPSKEHUS C UCIIOJIB30BAHNEM aHAJIOIOBBIX
IpUOOPOB U NATYNKOB (PU3NYECKUX BEIMUYUH, CPABHUBATH PE3Yy/IbTAaThl H3MEPEHUH C yU4ETOM 3aaHHON a0COJIIOTHON MOTPEIIHOCTH;

— IPOBOJUTH HUCCIENIOBaHUE 3aBHCUMOCTH OJHOM (PM3MYECKOM BEIMYMHBI OT JIPYroil ¢ MCHOJIb30BAHUEM IMPSAMBIX U3MEPEHHH (3aBUCHMOCTb
COIPOTHBJICHUS NPOBOJHHUKA OT €r0 JUIMHBI, IUIOIIAAU MOIEPEYHOIO CEYEHUS U YAEIbHOIO CONPOTHUBIICHUS BELIECTBA IIPOBOJHMKA, CHIIBI TOKa,
UAYIIEro yepe3 MPOBOJHUK, OT HANpPsHKEHUS Ha NMPOBOJHMKE, UCCIEI0BAHUE MOCIEI0BATEIbHOIO U NapalljieIbHOIO COEIMHEHUH MPOBOJHUKOB):
IUIAHUPOBATh HCCIEIOBaHME, COOMpPATh YCTAHOBKY M BBIIOJHATH HM3MEPEHMs, Clelys MpeIoKEHHOMY IUIaHy, (UKCHUpPOBAaThb pe3yJbTaThl
[I0JIy4EHHO 3aBUCHMOCTH B BHJIE TaOIUI] U I'paUKOB, JIeJIaTh BHIBOJIBI 10 PE3YJIbTATaM HUCCIIE0BAHMS;

— TPOBOJUTH KOCBEHHBIE H3MEpEeHUs (PU3NUecKHX BeNUYMH (yIenabHas TEeIMIOEMKOCTh BEIIEeCTBA, CONPOTHBIIEHHE MPOBOJHHMKA, paboTa U
MOIITHOCTh JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEAI0KEHHON MHCTPYKIUH, U
BBIYUCIIATH 3HAYECHUE BEIINYUHBI,

—  coOmroaTh NpaBuila TEXHUKH 0€30M1acCHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PyI0BaHHEM;

—  XapakTepu30BaTh NMPUHLHUIIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX OMUCAHUA (B TOM UHUCIIE: CHCTEMa
OTOIUICHHSI IOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUUK NIEKTPUUECKON IHEPIUHU, HIIEKTPOOCBETUTEIbHBIE TPUOOPHI,



HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI), IIIEKTPUUECKHE MPEIOXPAHUTEIH, HIIEKTPOMATHUT, HIJIEKTPOJBUrATEb IOCTOSHHOTO TOKA),
MCIOJIb3YS 3HAHUS O CBOMCTBAX (DU3MUECKUX SIBJICHUI U HEOOXOANMbIC (U3NUYECKUE 3aKOHOMEPHOCTH;

—  pacmo3HaBaTh NPOCTBIC TEXHUYECKUE YCTPOWCTBA W HM3MEPHUTENBHBIC MPUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKAM (JKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTeIb BHYTPEHHETO CTOPAHMS, AJIEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMbI 3JIEKTPUUYECKUX
I[ernel ¢ MmocieI0BaTeIbHBIM U TapauIeIbHBIM COSTUHEHUEM 3JIEMEHTOB, pa3indasi yCIOBHBIE 0003HAUCHUS DJIIEMEHTOB JICKTPHUECKUX IIETICH;

—  TIPUBOJMTH MPUMEPHI (HAXOIUTH HHPOPMAITUIO O MPUMEPAX) MPAKTUICCKOTO UCTIONB30BaHMS (U3NICCKUX 3HAHUW B MIOBCEAHCBHOW KU3HU IS
obOecrieueHrsT OE30MACHOCTH TpH OOpalleHuu ¢ MPUOOpaMU U TEXHUYCCKHMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBBS U COONIOJCHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIICH cpefie;

—  OCYIIECTBJIATH IMOUCK HWHQPOpMAIMK (HU3HUECKOTO coiepkaHus B VIHTepHETe, Ha OCHOBE HWMEIONIUXCSA 3HAHUH M TyTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIACIATH MHPOPMAIIUIO, KOTOPAs SBJISIETCS TPOTUBOPEYHBOMN HIIM MOKET OBITH HEJOCTOBEPHOIA;

—  HCIOJIK30BaTh MPHU BBHIMOJHEHUU y4EOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO JTUTEPATYPY (PU3UUECKOTO COJAEpKaHUs, CIIPAaBOUYHBIC MAaTEepUaJIbI,
pecypchl cetu HTepHET, BliaieTh MpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, TPeoOpa3oBaHus HH(POPMAIHK U3 OJTHOM 3HAKOBOU CHCTEMBI B IPYTYIO;

— co3laBaTh COOCTBEHHBIE MHUCHMEHHBIE U KPATKUE YCTHBIE COOOIIEHHs, 00001mas nHOOPMAIMI0 U3 HECKOJIBKUX HCTOYHUKOB (DPU3UYECKOTO
COJIEpXKaHUsA, B TOM YHCIIe MyOJMYHO TPEICTABIATH PE3YJAbTAaThl MPOEKTHOW WM HUCCIEN0BATEIbCKOM IEATEIHHOCTH, MPU 3TOM TPaMOTHO
MCI0JIb30BAaTh N3YUYEHHBIN MOHATHIHBIN anmapaT Kypca (pU3uKu, COPOBOKAATh BHICTYIUIEHHUE TPE3eHTALUEH;

— TIpU BBITIOJIHEHUHM Y4YEOHBIX MPOEKTOB M HCCICAOBAHHMN (DU3UUYECKUX IPOIIECCOB PACTIPENCISITH O0SI3aHHOCTH B TPYINE B COOTBETCTBHH C
MMOCTaBJICHHBIMHU 3a/ladyaMU, CJEAWTHh 3a BBIMIOJHEHHEM IUJIaHA JEHCTBUU M KOPPEKTHPOBATH €ro, aJIeKBATHO OIEHWBATh COOCTBEHHBIM BKJIAa B
NESITETFHOCTH TPYIIIBI, BEHICTPAUBATh KOMMYHUKATHBHOE B3aMMOICHCTBHE, MTPOSIBIISIS TOTOBHOCTH Pa3pemiaTh KOH(IHKTHI.

Ilpeomemmoie pe3yrvmamul 0c60eHUs YUeOHO20 npeomema
9 KUIACC

K koHnmy oOyuyenuss B 9 kJjacce mpeaMeTHbIE Pe3ylbTaTbl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTh C(OPMHPOBAHHOCTH Yy OOYYarOIIHUXCS
YMEHUU:

—  HCIOJb30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepHalibHas TOYKa, TPAGKTOPHs, OTHOCUTEIHHOCTh MEXaHHUYECKOTO JBIKEHHS, Aedopmanus
(ynpyras, miaacTuyeckasi), TpeHUe, HEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh M IMEPEerpy3KH, LIEHTP TXKECTH, aOCOJIIOTHO TBEPAOE TEJO,
LEHTpP TSKECTH TBEPAOTO Tejia, paBHOBECHE, MEXaHMYECKHE KoJjeOaHus M BOJHBI, 3BYK, HH(PaA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IIKaa AIeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTb, CIIEKTPBI UCITYCKAHUS U MOTJIOIEHUS, alb(a-, 6eTa- U raMmmMa-u3IydeHus,
M30TOIIbI, siIepHAs DHEPTEeTUKA;
—  pas3nuyarh ABIEHUS (PaBHOMEpPHOE U HEPAaBHOMEPHOE MPSMOJIUHEIHOE JBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHYKEHUE, CBOOOHOE
NajieHue Tell, pABHOMEPHOE JIBIKEHHE M0 OKPY>KHOCTHU, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JBIDKEHHUE, KoJiebaTenbHOe ABIKEHUE (3aTyXaronme u
BBIHYXJICHHbIE KOJeOaHus), PE30HAHC, BOJIHOBOE JIBI)KEHUE, OTPAKECHUE 3BYKa, MPSMOJMHEWHOE PACpOCTpaHEHUE, OTPAKEHHUE U MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPaKCHHE CBETa, pa3loKeHHEe OeNnoro CBeTa B CIEKTP W CJIO0KEHHE CIEKTPAIbHBIX IBETOB, JUCIIEPCHS CBETA,
€CTECTBEHHAs PaJHOaKTUBHOCTh, BOSHUKHOBEHHE JTMHEHUATOr0 CIIEKTPa U3ITyYeHHs ) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;
—  pacrmo3HaBaTh MPOSIBIEHUE U3YYCHHBIX (PU3NYECKUX SBJICHHUM B OKpYXKalolieM Mupe (B TOM 4uciie (PU3MUECKue SBJICHUS B MIPUPOJAEC: MPUITHBBI
Y OTJIMBBI, IBM)KEHHE M1aHeT COTHEYHOUM CHCTEMbI, PEaKTUBHOE JIBU>KEHUE KUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSACEHHE,
ceficMHuYecKre BOJIHBI, I[yHAMH, 9XO0, I[BETa TN, ONTHYECKUE SBIICHUS B MPUPOJE, OMOIOTHMUYECKOE NEHCTBUE BUIUMOTO, YIbTPaduOIETOBOTO U



PEHTICHOBCKOTO H3JIy4YCHHH, €CTECTBEHHBIH PAaJMOAKTUBHBIA (POH, KOCMUYECKHE JTy4d, PaJMOAKTUBHOE M3IIyYCHHUE IMPHPOTHBIX MHHEPAJIOB,
NEUCTBUE PAaJUOAKTUBHBIX M3IYy4EHMH Ha OpraHu3M 4eJOBEKa), NpPU OSTOM IEPEBOJUTH IPAKTHUYECKYIO 3ajady B Yy4uyeOHYIO, BBIJENATH
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUYECKHUX SBICHUM;

—  ONKCHIBaTh M3y4YEHHBIC CBOMCTBA TeNl U (PU3MUYECKHE SIBICHUS, UCIIOJIB3Ys (PM3NUECKUE BETMUUHBI (CPEAHSS 1 MTHOBEHHAs! CKOPOCTh Tela MPHU
HEpPAaBHOMEPHOM JBI)KEHHUHU, YCKOPEHHUE, NEPEMEILEHUE, IyTh, YIJIOBas CKOPOCThb, CHUJa TPEHMS, CHJIA YIPYTOCTH, CUja TSKECTH, YCKOPEHHE
cBOOOJTHOTO Ta/ICHUS, BEC TeJa, UMITYJILC Tella, IMITYJIbC CHJIBbI, MEXaHHUYECKast paboTa M MOIIHOCTh, IIOTEHIIMAIbHAS YHEPTUS Tella, MOIHATOTO HaJl
MIOBEPXHOCTHIO 3€MJIM, NOTEHLMATIbHAsI YHEPTHs CKATON NMPYXKUHBI, KHHETHYECKas HEPIUsl, MOJHAsi MEXaHWYEeCcKasi SHEprus, Mepuoj U 4yactoTa
Koyie0aHui, JUIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTH CBETA, IMOKA3aTeNb MPEIOMIICHHS CPENbl), IPU OMHCAHUM TPABUIBHO
TPAaKTOBaTh (PM3WYECKUN CMBICT MCHOJIB3YEeMbIX BEIWYHH, 0003HAUYEHUS W €AMHUIBI (PH3MUECKUX BEIUYMH, HAXOIUTH (DOPMYIIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMH BETMUYMHAMU, CTPOUTH TpaduKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

—  XapakTepu3oBaTh CBOWCTBA TeJ, (PM3MUECKUE SIBIICHUS U MPOILIECCHI, UCHOJb3Ysl 3aKOH COXPAHEHHs! SHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHMS,
MPUHIMI CYNEPHO3UIMH CWJI, IPUHLUUI OTHOCHUTENbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] HMMIIYJIbCA, 3aKOHBbI OTPAXKEHUS U
MIPEIOMIIEHHUS] CBETA, 3aKOHBI COXPaHEHMsI 3apsJI0BOIO U MACCOBOTO YHUCEI MPHU SACPHBIX PEaKLUAX, TP 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIllMCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAKEHUE;

—  OOBACHATH (PM3UYECKUE MPOLIECCHl U CBOWCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
MIPUYHUHHO--CJIE/ICTBEHHBIE CBS3H, CTPOUTH 00BICHEHUE U3 2—3 JOrMYECKUX IIaroB ¢ ONopoil Ha 2—3 M3Y4YEeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUIA,
(bu3NYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— peumarh pacy€THble 3a7auu (ONHUparoIIMecs Ha CUCTeMY W3 2—3 ypaBHEHHI), UCHOJb3Ysl 3aKOHBI U (POpPMYIbI, CBSI3bIBAIOLIUE (U3NYECKUE
BEJIMYUHBI: Ha OCHOBE aHalM3a YCIOBMS 3a7ayd 3alUCBhIBATH KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIIME MM HW30BITOYHBIC JaHHbIE, BBIOMPATH
3aKOHBI ¥ (HOpMysbl, HEOOXOAUMBIE I PELICHUs, IIPOBOJUTH PACUETHl U OLEHHBATH PEAIMCTHYHOCTH IOJYYEHHOTO 3HAYCHMs (PU3NYECKOMN
BEJINYMHBI;

— pacro3HaBaTh HPOOJIEMbI, KOTOPbIE MOXXHO PEUIMTh NMPH HNOMOLIM (PU3UYECKUX METOJOB, HUCHOJb3Yys OINUCAHUE HCCIICAOBAHUS, BBIICIAThH
IIPOBEPSAEMOE MPEATNIOI0KEHUE, OLEHUBATh IIPABUIBHOCTD MOPSAIKA POBEACHUS HUCCIENOBAaHUs, 1€1aTh BBIBOJBI, HHTEPIPETUPOBATh PE3YJIBTATHI
HaOJI0IEHUH U OTIBITOB;

— IIPOBOJUTH OMNBITHI MO HAOIIOACHHIO (U3UYECKUX SBICHUN WIM (U3MUECKUX CBOMCTB Tell (M3ydeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHMs PHEPruM, 3aBUCUMOCTb IEpHOAa KOJeOaHHH MPYKUHHOIO MasTHHKA OT MAacchl Ipy3a M *KECTKOCTH NPYXKHUHbI U HE3aBUCUMOCTh OT
aMIUTUTY/AbI MaJIbIX KOJICOaHUH, NPAMOIMHENHOE PACIPOCTPAaHEHHUE CBETA, Pa3slo)KeHUe OeJIoro CBeTa B CIEKTp, U3y4eHHE CBOMCTB U300pakeHU s B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)keHMs IpeaMeTra B coOuparomiei JuH3e, HaOJro/eHUe CIUIOUIHBIX U JMHEWYaThIX CHEKTPOB H3IIy4eHMS):
CaMOCTOSITEJIbHO COOMpPATh YCTAHOBKY M3 H30BITOYHOrO Habopa 00OpyIOBaHHMSA, ONHUCHIBATH XOJ OIBITA M €ro pe3yiabTaTbl, (HOPMYIHPOBAThH
BBIBOJIbI;

—  IPOBOJUTH IPU HEOOXOJIUMOCTH CEPHIO NMPSMBIX U3MEPEHMH, ONpeeliss cpelHee 3HaueHHe U3MepsaeMoil BeauuHbl ((POKYCHOE pacCTOsSHUE
coOmparoIeii JIMH3b1), 000CHOBBIBATH BHIOOP CIIOC00a M3MEpeHUs (M3MEepUTEIHLHOTO IpUbopa);

—  IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIIMYMH C UCIOJIb30BAHUEM IMPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITYTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBMKEHMM 0€3 HauyaJlbHOM CKOpOCTH, Mepuoja KojeOaHWi MaTeMaTH4ecKOro MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH YIja
OTpa)KeHHsI CBETa OT yIJia MaJeHMs U yrja MpeJoMJICHHUs OT yrila MajieHus1): MIIaHupOBaTh UCCIIE0BaHUE, CAMOCTOSTEILHO COOUpaTh YCTAaHOBKY,
(buKCUpoBaTh pe3yibTaThl MOJYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOaMIl U TpadHKoOB, JieNaTh BBIBOJABI MO pPe3yJbTaTaM
HCCIIEI0OBAHUS;



—  TPOBOJUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEITHUUH (CPEIHSS CKOPOCTh U YCKOPEHHE Teja MPHU PABHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHUE
cBOOOJTHOTO TaJeHHs, >KECTKOCTh MPYKHUHBI, KO3()OUIIMEHT TpeHUs CKOJIbKEHHs, MEXaHWdeckas pabdoTa W MOIIHOCTb, YacTOTa W IEPHOJ]
KoJIe0aHUH MAaTEeMaTHYECKOTO U PYKUHHOTO MasTHUKOB, ONTHYECKast CUiIa COOMpAroNIeil TMH3bI, paAnOaKTHBHBIN (OH): MIIAHUPOBATh U3MEPECHHU,
COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIOJHATH M3MEPEHHs, CIEAys MPEAIOKEHHONW HWHCTPYKIMH, BBHIYMCIATH 3HAYEHUE BEIMYMHBI U
AQHAJIM3UPOBATH MOJYYCHHBIE PE3YJIBTAThI C YYETOM 3aJaHHOW IMOTPEIIHOCTH U3MEPEHUN;

—  co0xroaTh MpaBUiIa TEXHUKH 0€301TaCHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAHHEM;

—  pa3nuyaTth OCHOBHBIE NMPU3HAKK M3YYEHHBIX (PU3MUECKUX MOJENei: MarepuanbHas TOYKa, a0COIIOTHO TBEPIOE TEJO, TOUYCUHBIH MCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, [JIaHeTapHasl MOJIE/Ib aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO $1/1pa;

—  XapakTepu30BaTh MPUHIIMITEI JEHCTBUS U3yYCHHBIX TPUOOPOB U TEXHHUYECKUX YCTPOMHCTB C OTIOPOIl HA UX ONHMCAHUS (B TOM YHCIE: CIIUAOMETD,
JATYUKHU TI0JI0KEHUS, pACCTOSHUS U YCKOPEHUS, paKkeTa, 3X0JIOT, OUKH, IEPUCKOT, oToanmapaT, ONTUYECKHUE CBETOBO/IbI, CIEKTPOCKOI, I03UMETD,
KaMmepa BuibcoHa), ncrosib3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBJICHHUM U He0OX0uMble (PU3HUECKHNE 3aKOHOMEPHOCTH;

—  HCMOJb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHMUECKUX YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTUYECKUX
MIPOLIECCOB MPU PEIIEHUH Y4eOHO--TIPAaKTUYECKUX 3a/1ad, ONTHYECKUE CXEMBbI JJIs MOCTPOCHMS U300pakKeHH B MJIOCKOM 3epKajie U coOuparoieit
JIUH3E;

—  TPUBOAUTH MPUMEPHI (HAXOAUTH HH(GOPMALIUIO O IPUMEPAX) MPAKTUYECKOTO MCIOIb30BaHUs (U3NYECKUX 3HAHUN B MOBCEAHEBHON MKU3HU IS
obOecrieueHrss 0€30MACHOCTH MpHU OOpallleHuH ¢ NpudopamMu MW TEXHUYECKUMH YCTPOWCTBAMH, COXpPaHEHHs 3/0pPOBbS M COOJIOJEHHS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaloLlEel Cpene;

—  OCYLIECTBJIATH MOUCK MHpoOpManuu (Gu3nueckoro cojepkanus B MHTepHeTe, caMOCTOSTENbHO (HOPMYIHUPYsS MOUCKOBBIA 3alpoC, HAXOAUTh
IIyTH OINPENIEJIEHUS IOCTOBEPHOCTH MOJIy4EHHON MH(OPMAIMM HA OCHOBE UMEIOLUXCS 3HAHUN M JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

—  HCHOJIb30BaTh IPU BHINOJIHEHUHU YYEOHBIX 3aJaHUM HAy4HO--NOMYJISPHYIO JINTEPATypy (QU3NYECKOTrO COJEpXkKaHUs, CIPAaBOYHbIE MaTepHAIb,
pecypcel ceti IHTepHeT, BiaaaeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOPMALMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYI'YIO;

—  cO03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE MH(OPMAIMK U3 HECKOJIBKUX UCTOYHUKOB (PM3UUECKOTO COAEPIKaHUs,
NyOJIMYHO NPEACTaBIATh PE3yNbTaThl MPOEKTHOW WIIM HCCIENI0BATEIbCKOW JEATENbHOCTH, IPU 3TOM TIPAMOTHO MCIIOJB30BaTh H3Yy4EHHBIN
NOHATUHHBIN amnmapar HM3y4aeMoro pasjena (U3MKM M CONPOBOXKAATh BBICTYIUICHHWE Ipe3eHTalued c y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TemaTn4eckoe IJIAHUPOBaHUE

Ipunoowcenue No2

7 KIIACC
KosmnuyecTBO 4acos
Ne i/ | HamMeHoBaHMe pa3iesioB U TeM NPOrpaMMbl Beero Konrtponbnbie | TIpakTuueckue (?g:;?::;ﬁ;fﬂ(ﬁ:fgle’:;;éz
padoThI padoThI

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAKOLIEro MUpa

11 du3znka - HayKa 0 TPUPOJIE 2 BH6H_HOTeKa HOK
https://m.edsoo0.ru/7f416194
bubmmoreka [{OK

12 DH3HUCCKHUE BOHHHEI 2 1 https:// m.edsc])_E).ru/7f416194

1.3 EcTtecTBeHHOHay4YHBIH METO/1 TO3HAHUS 2 1 bubmorexa LHOK
https://m.edso0.ru/7f416194

Hroro mo pazueny 6

Paspnen 2. IlepBoHayasibHbIE CBeICHUS O CTPOCHUH BEIECTBA

2.1 Ctpoenue BemecTa 1 bubmmorexa ITOK
https://m.edsoo0.ru/7f416194

2.2 JIBr>kKeHNE U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 2 1 bubmorexa HOK
https://m.edsoo0.ru/7f416194

2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmmorexa ITOK
https://m.edsoo0.ru/7f416194

Hroro no pazgeny 5

Paznen 3. /IBu:keHHe U B3auMoOeiicTBUE TeJl
bu6mmoreka [JOK

3.1 MexaHHYeCKOE IBHKCHUE 3 https://m.edsé}).ru/7f416194
bu6mmoreka [JOK

3.2 WNuepnus, Macca, MIOTHOCTh 4 1 https://m.edsc])_E).ru/7f416194

33 | Cuna. Bt o 14 1 2 ﬁ&lgﬁfﬁiﬁiiﬂﬁnmlmm

Hroro no paszneny 21

Pasnen 4. /laBjeHue TBEPABIX TeJl, JKHIKOCTEH M ra3oB

41 [asnenue. [lepenaya naBneHust TBEPAbIMU TEIAMHU, 3 bu6mmoreka [JOK

JKHUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBlieHNE KUJTKOCTH 5 bubmotexa [IOK

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



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

bubmuoreka [IOK

4.3 ArmocepHoe TaBiicHue 6 https://m.edsoo.ru/7f416194
44 JIercTBHE )KUIKOCTHU U ra3a Ha MOrPyKEHHOE B HUX 7 3 bubnuorexa [IOK
' TEJO https://m.edsoo.ru/7f416194

Hroro no pazgeny 21

Pa3nes 5. PaGora u MomHOCTb. DHEprus
bu6mmoreka [IOK

>1 Pabora u mompmocTs 3 1 https://m.edsoo.ru/7f416194
bubmmoreka [{OK

5.2 Tpoctsie MexaHH3MEI > . https://m.edso0.ru/7f416194
bubmmoreka [{OK

53 Mexanmuteckas SHeprus 4 . https://m.edso0.ru/7f416194

Hroro mo pazgeny 12

PesepBHOE BpeMs 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KoaudecTBO 9acoB

DJIeKTpOHHbIE (LN (POBbHIE)

Ne n/m | HammeHoBaHue pa3/esioB U TeM MPOrPaMMbl Beero Kontpoabubie | IlpakTnyeckue 06pA30BATETBLHBIE PeCypChI
padoThI padoThI
Paznea 1. TensioBble siBJIeHUs
11 CrpoeHue u CBOWCTBA BELIECTBA 7 bubmmorera [TOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenopsie nporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Pazjen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUYecKue 3apsiibl. 3apsHKEHHBIE Tea U UX 7 1 bubnuoteka [JOK
' B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOSIHHBIN AMEKTpUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
23 MarHutibie ApicHis 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
24 DIIEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIE (LN (POBbHIE)

Ne n/m | HammeHoBaHue pa3/esioB U TeM MPOrPaMMbl Beero Konrpoabubie | [IpakTuyeckune 0Gpa30BATETbHBIE peCYpChI
padoThI padoThI
Pazjnen 1. Mexanuveckue siBJIEHUS
11 MexaHn4ecKoe JBMKEHHE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OITMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
12 Baanmoperictene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
13 3aKOHbI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznea 2. MexaHnveckue KoJieO0aHUsI M BOJIHbI
bu6moreka [IOK
21 Mexammieckue koneannus ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 MexaHnueCcKHe BOJTHBI. 3BYK 8 1 3 https://m.eds00.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMArHUTHOE 1OJI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHUTHOE MOJIE U AJIEKTPOMAarHUTHbBIE 6 5 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI pacpOCTPAHECHUSI CBETA 6 2 https://m.eds0o.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3BI U onITHYECKUE TPHOOPHI 6 3 https://m.eds0o.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznosxenue 6enoro cBeTa B CEKTP 3 2 https://m.eds0o.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 5. KBanToBble siBJIeHHs
bu6mmoreka [JOK
51 Hcnyckanue v NOrIOLIEHNE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHne aTOMHOTO spa 6 1 bubmmorexa [IOK

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



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

5.3 SlnepHbie peakiuu / 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe1bHO-0000 a0 M I MOTYJIb
6.1 [ToBTOpEeHue 1 060011IEHNE COAEpHKAHUSI Kypca 9 5 bubnuorexa [JOK

¢busuku 3a 7-9 kacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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