


MHNOACHUTEJIBHASA 3AIINCKA
[Iporpamma 1o Gu3rKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl COCTaBJICHA HA OCHOBE ITOJIOKEHHUN
1 TpeOOBaHU K pe3yyIbTaTaM OCBOCHUS Ha 6a30BOM YpOBHE OCHOBHOM 00pa30BaTEILHON MPOTPaAMMBI,
npencraBieHHBIX B DI'OC OO0, a taxxke ¢ yuétom QenepanbHoi pabodeil mporpaMMbl BOCITUTAHUS U
Konnenmmu npernogaBanns yueOHOTO ipeamera «DU3nukay.
CopneprkaHrie porpamMmel 1o (GU3NKe HApaBIeHO Ha (POPMHUPOBaHNE €CTECTBEHHOHAYYHOW TPAMOTHOCTH
00yJaroIIXCsl ¥ OpraHu3aIio n3ydeHns (GU3UKN Ha AesITeTFHOCTHON OCHOBE. B mporpamme o ¢usnke
YYHATHIBAIOTCSI BO3MOXKHOCTH ydeOHOTO Tipeamera B peanmsarun TpedoBarnii @I'OC OO0 K miaHupyeMbIM
JUYHOCTHBIM M METalpeAMETHBIM pe3yIbTaTaM 00ydeHus, a TAaKKe MEXIIPEIMETHbIE CBSI3H
€CTECTBEHHOHAYYHBIX y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusI.
[Iporpamma mo ¢u3nKe ycTaHABIMBAET paciipeieieHrne yaeOHOro MaTeprara 1mo rojam ooydenus (1o
KJIaccaMm), IpeiaraeT IpUMEPHYIO TIOCIeI0BAaTeIFHOCTh U3yUeHHs TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSA
MPEIMETHOTO COJEPXKAHUS U yIETE BO3PACTHBIX 0COOEHHOCTEH 00yJaroIMXCsl.
[Iporpamma mo dusnke pazpadboTaHa ¢ MENbI0 OKa3aHUS METOAMYECKON ITOMOIIH YUUTEIO B CO3AaHUN
pabodeii mporpaMMbl IO y4eOHOMY TTPEIMETY.
du3mKa SBISIETCA CUCTEMOOOPA3YIONINM ISl €CTECTBEHHOHAYYHBIX YUeOHBIX TPEIMETOB, TIOCKOIBKY
(hm3nUecKue 3aKOHKI JIe)KAaT B OCHOBE MPOIIECCOB U SBIICHHA, U3y4aeMBIX XUMHUEH, OMOIOTHe!, aCTPOHOMUEH U
(m3nyeckoii reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHPa, IIPEIOCTABIISET Hanboee
SICHBIE 00pa3Ibl MPUMEHEHHUS HAYIHOTO METO/1a TTO3HAHMUS, TO €CTh CITOC00a MOTyUeHHsI TOCTOBEPHBIX 3HAHUM O
MHUpe.
OpHa 13 TJIaBHBIX 33124 (PU3UUIECKOTO 00pa30BaHus B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT B
(hopMHPOBaHNH €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca K HayKe Y O0y4atoLIiXCsl.
Uzyuenne ¢pusnku Ha 6a30BOM YpOBHE MPEATIONATaeT OBIAJACHUE CIEAYIOMIMMU KOMIETEHTHOCTSIMH,
XapaKTCpU3yronmuMn €CTECTBCHHOHAYUHYIO I'PaMOTHOCTb:
. HAay4YHO OG’LSICHSITI) SABJICHUA,
. OLICHUBATh U ITIOHUMATh OCO6CHHOCTI/I HAay4YHOI'O UCCJICAOBAHMA;
. HUHTCPIPETUPOBATHL JAHHLIC Y UCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA AJIA MMOJTYYCHUA
BBIBOJIOB.
Lenu n3ydenus Gu3MKU HA YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHus onpeeiicHbl B KoHienuu
npernojaBanus yueOHoro npeamera «dusrka» B 00pa3oBaTesibHbIX opranusaiusax Poccuiickont deneparumy,
peanmn3yonrx OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IPOrPaMMBI, YTBEPKIEHHOH pemiennem Komeruu
MunucrepcTBa npocsenienus Poccuiickoit deneparuu (mpotokoi ot 3 aekadps 2019 r. Ne [TK4BH).
Hean n3yuyenus Gpuszukm:
e MpHOOpETEeHHE WHTEpECa M CTPEMIICHHS 00YJaIONUXCs K HAYYHOMY M3YYEeHHUIO IPUPO/IBbI, pa3BUTHE
HX MHTCIUICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTeﬁ;

e pa3BUTHE NPECTABICHHUI O HAYYHOM METO/IC TIO3HAHHS U (POPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOLICHUSA K OKPY’KAIOUIUM ABJICHUAM,

e (opMHUPOBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3y/IbTaTa U3yueHHUS] OCHOB CTPOSHUS MAaTEPHH U
(hyHIIaMEHTAITFHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHUE MPEACTABICHUN O POIH (PU3HMKH ISl PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHH;

e  Pa3BUTHE MPEJCTABICHUI 0 BO3MOXKHBIX chepax OyayIiei mpodeCCHOHANBHON e TeLHOCTH,
CBSI3aHHOM ¢ ()M3HKOH, IOATOTOBKA K JabHEHIIIEMY OOYYEHHUIO B 3TOM HAIPaBJICHUU.
JocTixeHre 3TUX 1ieield IporpaMMbl 1o (PU3HKe Ha yPOBHE OCHOBHOTO O0ILEro 00pa3oBaHus
o0ecrieunBaeTcs PeLIeHueM CIEAYIOMNX 3a1aY:
e TpHUOOpETCHHE 3HAHUH O IUCKPETHOM CTPOCHHUH BEIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX,
ANIEKTPUIECKHUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

e TPUOOpETCHHE YMEHUH OMUCHIBATH U OOBACHATH (PU3NIECKUE SIBICHUS C UCTIOIh30BAHUEM
MOJTyYEHHBIX 3HAHMIA,

e OCBOCHHE METOOB pelIECHHS NPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOIb30BaHUEM (PU3UIECKUX
MOJIeTIel, TBOPYECKHUX U MPAKTUKOOPHEHTUPOBAHHBIX 3a]1a4;



e  pa3BUTHE YMEHHI HAONIOIATh PUPOIHBIC SIBICHUS U BBITIOIHATE OMBITHI, Ta00OpaToOpHbIE pabOThHI U
IKCIIEPUMEHTAIBHBIC HCCIICJOBAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;
e OCBOCHHE IMPUEMOB pabOThI ¢ MH(pOpMALUEl PU3UIECKOTO COJCPIKaHMs, BKITFOUasi ”HHOpMALUIO 0
COBPEMEHHBIX JIOCTIKCHUSX (PU3MKH, aHAIN3 U KPUTHYECKOE OLICHUBaHUE WH(OpMALIUH;
e 3HAKOMCTBO €O cpepamu MpodhecCHOHATBHOM ACATSIBHOCTH, CBI3aHHBIMU C (PU3UKOM, 1
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JJOCTH)KEHHUSAX (DPU3MUYCCKOM HAYKH.
Ha u3yuenue ¢uznku (6a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 00IIIEro oopa3oBaHusi OTBOAUTCS 238
4acoB: B 7 kiacce — 68 yacoB (2 4yaca B He/iento), B 8 kiacce — 68 dacos (2 yaca B Hezieno), B 9 kiracce — 102
yaca (3 4aca B HEJIeNH0).

Ipennaraemerii B mporpaMme 1o Gusnke mnepeueHs 1a00paTopHEIX PaboT M OTBITOB HOCHT
PEKOMEHIATEIBHBIN XapaKTep, yUUTEN b JeIacT BEIOOP MPOBEACHHS Ta00PaTOPHBIX PAdOT M OMBITOB C YIETOM
HWHINBUAYATLHBIX 0COOCHHOCTEH 00YYAIOIINXCS, CIIUCKA SKCIIEPUMEHTANBHBIX 3aJaHHi, TPE/IaracMbIX B
paMKax OCHOBHOT'O TOCY/IaPCTBEHHOTO SK3aMeHa Mo (H3HKE.



COJEP)KAHUE OBYYEHUSA
7 KJIACC

Paszjnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOLEr0o MUpa.

Odusnka — Hayka o pupozae. SBneHus npupoasl. uzndeckre sSBICHUS: MEXaHMYECKHE, TETUIOBEIE,
3NEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Ousnueckre BeIMIuHbL. M3mMepenne Gusnueckux ennynH. Ousnveckue npubopsl. [lorpemnocts
n3MepeHnid. MexIyHapoaHas CUCTeMa eJUHHL.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAYKH U3y4aloT Mpupoay. EcTecTBeHHOHAayYHBIH METO
MO3HAHUs: HAOJI0IEHNE, TIOCTAHOBKA HAYYHOT'O BOTIPOCA, BBIIBI)KEHUE THITOTE3, SKCIIEPUMEHT O
MIPOBEPKE TUITOTE3, 00BsICHEHHE HabmomaeMoro sBiaeHusI. Onucanne GU3NIECKUX SBICHUHN C ITOMOIIIBIO
MOJEIIEH.

Jemoncmpayuu.

1. MexaHn4ecKue, TETIOBBIE, IEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBIICHHSL.

2. ®usnyeckue MprOOPHI U POIIETypa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM M IH(POBEIM

mprOOpOM.

Jlabopamopnsie padomut u onvimot.

Omnpe/eneHre ekl IEeIeHUs Kbl U3MEPUTEIHFHOTO IprOopa.

N3mepeHne pacCTOSIHUM.

Nzmepenne 00bEMa KUAKOCTH B TBEPIOTO TENA.

Omnpenenenre pa3MepoB MaTbIX Tell.

W3mepenne TemnepaTypbl Py IOMOIIHN )XHIKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIEPATYyPHI.
[IpoBenenwne nccie0BaHUs IO IPOBEPKE TUIOTE3bI: TAITBHOCTH MOJNIETA MAPUKa, TTYIIIEHHOTO
TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OOJIbIIe BRICOTA TyCKa.

A

Pasnen 2. IleppoHadyasnbHble CBeIeHUSI 0 CTPOCHUH BelleCcTBA.

CTpoeHue BEIIecTBa: aTOMbI M MOJIEKYJIBI, MX pa3Mepbl. OTBITHI, TOKa3bIBAIOIINE AUCKPETHOE
CTpOEHHE BEIIeCTBa.

JBmxenne yacturl BemecTBa. CBA3b CKOPOCTH ABMKEHUS YaCTHI] C TeMIIepaTypoil. bpoyHoBckoe
nexenne, muddysusa. BzanmonelicTBre YacTHII BEIIeCTBA: MPUTHKEHNE U OTTATKHBAHHE.

ArperaTHble COCTOSHUS BEIIECTBA: CTPOCHUE Ira30B, KUAKOCTEN U TBEPABIX (KPUCTAITNUECKHX )
Tel. B3anMocBsI3bp MEX Iy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSX M UX
ATOMHOMOJICKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSHUIA BOJIBI.

Hemoncmpayuu.

1. HaGmoaeHne 6pOyHOBCKOTO JBIKEHHS.

2. HaOmonenue auddysun.

3. HaOmroneHue siBiicHUM, O0BSICHSFOIIUXCS MPUTSDKEHUEM WM OTTAJIKUBAHUEM YaCTHII

BEIIIECTRA.

Jlabopamopnuie pabomot u onvinol.

1. OreHka 1uamMeTpa aToMa METOJIOM PsA0B (C UCIojib30BaHreM (hoTorpaduii).

2. OmpITH 10 HAOIIOICHUIO TEINIOBOTO PACIITUPEHUS Ta30B.

3. OmpITh MO 0OHAPYKEHUIO MEHCTBUS CHJI MOJIEKYISIPHOTO TIPUTSDKCHUS.

Pasznen 3. /IBu:keHue U B3auMojelicTBHE TeJl.

Mexannueckoe ABmkeHue. PaBHOMepHOE 1 HepaBHOMepHOe ABIkeHue. CkopocTh. CpenHsis
CKOPOCTH NTPH HEPABHOMEPHOM JIBIKEHHH. Pacdér myTH v BpeMeHH JBUKCHHUS.

SIBnenune nHEpIMH. 3aKOH MHEPIUH. B3anMozeiicTBre Ten Kak MpruIuHa N3MEHEHUS! CKOPOCTH
IBIKEHHS Tell. Macca Kak Mepa WHEpTHOCTH Tena. [ImoTHocTh BemecTBa. CBS3b IMIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.

Cuta Kak XapaKTepuCTHKa B3auMoieicTBrs Teil. Cuna ynpyrocty u 3akoH ['yka. M3meperue
CHWJTBI C TIOMOIIIBIO TMHAMOMETpA. SIBIICHHE TATOTCHHUS U CHiia TshkecTH. Criia TSHKECTH Ha IPYTHX
mwanetax. Bec Tena. HeBecomocTs. CiokeHUEe CUIT, HAITPaBICHHBIX IO OAHON MPSIMOH.



PaBHOﬂeﬁCTBy}OmaH cui. Cuna TPCHUA. TpeHHe CKOJIBXXCHUA U TPCHUC MTOKOs. TpeHI/IC B IIprUpoac U

TEXHHKE.

Hemoncmpayuu.

1. HaOxroneHne MexaHMYECKOTO IBMXKEHHS TEIa.

2. M3mepeHune cKOpOCTH MPSMOIUHEHHOTO IBUKEHHUSL.

3. HaOmonenue siBieHUS UHEPLUH.

4. HaOnroneHre U3MEHEHUS CKOPOCTH TPH B3aUMOJICHCTBUH Tell.

5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TeIl.

6. CnoxeHHe CUI, HAMPaBJIEHHBIX 110 OJHON MPAMOIL.

Jlabopamopnuie pabomost u onvinol.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO ABIKEHHUS (LIapHKa B KHUIKOCTH, MOJEIN
9NEKTPUYECKOT0 aBTOMOOWIIA U TaK Aajee).
Onpenesnenue cpeqHell CKOPOCTH CKOJIBKEHHsI OpycKa MITH IIapuKa 10 HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenre IOTHOCTH TBEPJIOTO Tea.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (aedopMariin) npy>KUHBI OT
MIPUWIOKEHHOW CHUJIBL.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Tela U

XapakTepa CONPHKACAIOIINXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMECHBILICHUS M YBEIMUCHUS JaBiicHus. JaBieHue ra3a. 3aBUCUMOCTD
JABJICHHA Ta3a OT 00béMa, Temmeparypsl. [lepenada napneHus TBEPABIMU TEIaMH, )KUIKOCTSIMH U
ra3zamu. 3akoH [lackans. [[HeBMaTHUeCKre MaIMHBL. 3aBUCUMOCTD JAaBIICHUS KAAKOCTH OT TITyOHHBI.
I'mapocrarnueckuit mapanokc. Coobmaronmecs cocynbl. [ mapaBnndeckie MEXaHU3MEI.

Atmocdepa 3emnn u atmochepHOe naBieHne. [I[pudnHbI CymecTBOBaHMS BO3AYIIHON 000I0YKH

3emin. Onbit Toppuuern. M3mepenne atmochepHOro AaBiaeHus. 3aBUCUMOCTh aTMOC(HEPHOTO

JAaBJICHU OT BBICOTBI HaZl YPOBHEM MOP:I. HpI/I60pI>I AJIsL U3SMECPCHUS aTMOC(l)epHOFO JaBJICHUA.

JeiicTBre KUIKOCTH U Ta3a HA TIOTPYKEHHOE B HUX Tell0. BrlTankuBaromas (apXuMe10Ba) Cuia.
3akoH Apxumena. [Inapanue ten. BozgyxomnaBanue.
Jemoncmpayuu.
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3aBUCHMOCTb JTaBJICHHA ra3a OT TEMIIEPATYPHI.

Ilepenaya gaBneHUs )KUAKOCTHIO U TA30M.

Coobuaromuecs cocyIbl.

IMunpaBnuyeckuit mpecc.

[IposiBnenue neiicTBUsI aTMOC(HEPHOTO IABICHUSL.

3aBHCUMOCTb BBITAIKHUBAIOLIEH CHIIBI OT 00BEMA OTPYKEHHOW YaCTH TeJa M TUIOTHOCTH
JKUAKOCTH.

PaBeHCTBO BBITAIKMBAOIIEH CHIIBI BECY BHITECHEHHOM KHUIKOCTH.

VYcnoBue niuaBaHus Te: MIaBaHUE WK TOTPYKEHHUE TENl B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEH Tea U )KUIKOCTH.

Jlabopamopnuie pabomot u onvinol.

1.

HUccnenoBanne 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTpyKEHHOH B KHJIKOCTh YaCTH
Tena.

OrnpeaeneHne BEITAIKUBAIONIEH CHITBI, IEHCTBYIOMICH Ha TEJIO, MOTPYKEHHOE B KUIKOCTH.
TIpoBepka HE3aBUCUMOCTH BHITAIKHUBAIOIIEH CUJTBI, IEUCTBYIOIIEH HA TEJIO B AKUJIKOCTH, OT
Macchl TeJa.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTD BBHITATKUBAIOIIEH CHUJIBI, IEHCTBYIOIIEH Ha TEIO B
KHUIKOCTH, OT 00BEMA MOTPYKEHHOHN B )KUIKOCTb YaCTH TeJa M OT IUIOTHOCTH JKUAKOCTH.
KonctpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U OIIpeeIeHue e&
Tpy30M0AbEMHOCTH.

Pa3nen 5. PaGoTa 1 MOITHOCTH. DHeprusi.



Mexannueckast pabora. MOIIHOCTE.

[TpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS II0CKOCTh. [IpaBuino paBHOBecHs phlyara.
[TpumeHneHue mpaBuiia paBHOBECHUS pbldyara K 0J10Ky. «3omotoe npaBuiio» Mexanuku. KITJ mpocTeix
MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprus. Kunerndeckas u nmoteHuuanbHas sHeprus. [Ipespamienue oqHoro Buaa
MEXaHUYECKOW SHEPTUH B APYroi. 3aKOH COXpaHEHUS JHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomost u onvimol.

1. Ompenenenne paboOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JBIKEHHHU TeJla MO TOPU30HTAIBHOM

MTOBEPXHOCTH.

2. HccnenoBanue yciaoBUH paBHOBECHS phlyara.

3. Uzmepenue KII/] HaKIOHHOM MIOCKOCTH.

4. H3ydeHue 3aK0HA COXPAHECHUS MEXAHUYECKOM SHEPIUH.

8 KUIACC

Pa3nen 6. TenJioBble siBj1eHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYIIPHO-KMHETHUECKOW TEOpUU CTPOCHHUS BelecTBa. Macca u
pasMephl aTOMOB M MOJICKYJI. OMBITHL, TOITBEPKAAIOIINE OCHOBHBIC MTOJIOKCHIS
MOJICKYJIIPHOKHHETUICCKON TEOPHH.

Monenu TBEPIOTO, KHUIKOTO ¥ ra3000pa3HOTo COCTOSHUH BelecTBa. Kpucraminueckue u
amop¢ubie Tesa. OObsICHEHUE CBOMCTB T'a30B, )KUJIKOCTEH U TBEPIBIX TEJ HA OCHOBE ITOJIOKECHUH
MOJIEKYJIIPHO-KHHETHUECKOU Teoprun. CMauynBaHNe U KaMWUISPHBIE SIBJICHUS. TeIIoBoe paciimpeHue u
cxartue.

Temmepatypa. CBs3b TEMIIEPATYPHI CO CKOPOCTHIO TETUIOBOTO JBIKCHHSI YaCTHUIl. BHyTpeHH s
sHeprusi. CriocoObl N3MEHEHUS] BHYTPEHHEH SHEPTUU: TeIUIonepeiaya U CoBepIieHne padoTel. Bus
TeTUIOTIePEIavr: TeIIOTPOBOHOCTE, KOHBEKIIHS, U3IyICHHE.

KonuuecTBo TEIoThI. Y AeibHas TEIJI0EMKOCTh BelleCTBA. TEeII000MEH U TEIIOBOE PaBHOBECHE.
YpasHenue TertoBoro 6ananca. [lnasnenue n oTBepieBaHNEe KPUCTAITHIECKUX BEIIECTB. Y AebHasA
TeruIoTa rasnenus. [lapoodpaszoranue u koHaeHcanus. Mcnapenue. Kunenue. Y aenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHUS OT aTMOC(EPHOTO JaBJICHHSI.

Bnaxxnocts Bo3yxa.

DHeprus TOIIuBa. Y AeNbHas TEIUIOTa CTOPAHUSL.

[Ipunnmmel padoTs! TemioBbiX asurareneit KI1/] terioBoro apuratens. TerioBbie ABUTATENN U
3al[uTa OKPY>Karolenl cpeibl.

3aKOH COXPAaHEHUsI U MPEBPAILICHUS SHEPTUH B TEILJIOBBIX MPOLECCaX.

emoncmpayuu.

Habmonenue 6poyHOBCKOTO ABMKEHHS.

Habmonenue auddysun.

HaGmronenue siBieHui cMaurBaHUs U KAWL PHBIX SBICHHM.

HaGuroieHue TerioBoro paciiupeHus Tel.

W3MmeHeHue naBieHus ra3a npy u3MeHeHHH 00bEMa 1 HarpeBaHUH WA OXJIaKICHHH.
IIpaBuna u3MepeHus: TeMIepaTyphl.

Buasl Teronepenayn.

OxJtaXIeHUE MPU COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepieHN# pabOTHl BHEITHUMU CHIIAMH.
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CpaBHEHHE TEIIOEMKOCTEH Pa3TUYHbBIX BEIIECTB.
HaOmogenue kunexus.

HaGuroteHue mocTosHCTBA TEMIIEPATYPhI MTPH IIABICHUH.
Moenu TennoBEIX IBUTAaTCICH.
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Jlabopamopnsie pabomout u onvimol.

1. OnbIThI IO OOHAPYKCHUIO JCHCTBHS CHUIJT MOJICKYJISIPHOTO TIPUTSKCHHUSL.

OMBITHI 110 BRIPANUBAHUIO KPUCTAJLIOB MIOBAPEHHOM COJIU HITU caxapa.

OMNBITHI 110 HAOJIIOICHUIO TETJIOBOTO PACIIMPEHHUSI TA30B, XKUJAKOCTEH U TBEPIBIX TEII.

Omnpe/eneHre NaBICHAUS BO3yXa B OAJIOHE IIMPHIIA.

OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb JIABJICHUS BO3/yXa OT €ro 00bhEMa U HarpeBaHUs

WJTH OXJIQKICHHUSL.

6. IlpoBepka runore3bl JIMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIONKA JKUJIKOCTH B
TEPMOMETPUIECCKON TPYOKE OT TeMIEPaTyphl.

7. HaOmroneHue n3MeHEHUs] BHYTPEHHEH 3HEPTUU Tejia B pe3yJibTaTe TeIruionepeaadn u padoTsl
BHCIITHHUX CHJI.
HccnenoBanue sSBICHUS TEIIOOOMEHA TIPU CMEIIMBAHUH XOJIOIHOM U TOPSTYCH BOBI.

AN

Onpe/ieieHre KOJUYeCTBa TeILIOThI, OJYYSHHOTO BOJIOH MPH TEIIO0OOMEHE ¢ HArpeThIM
METaJUIMYECKUM [IUITUHAPOM.

10. Omnpenenenue yaeabHON TETIOEMKOCTH BELLIECTBA.

11. HccnenoBaHue npouecca uenapeHusl.

12. OmpepeneHne OTHOCUTEIHLHOM BIAXXHOCTH BO3/IyXa.

13. Omnpenenenue yAeIbHON TEIIOTHI IJIABICHUS JIbJIA.

Pa3znen 7. dnekTpuyeckue U MAarHUTHbIE SIBJIEHUSI.

Onektpuzanus Tel. J[Ba pona aIeKTpUIecKux 3apsaaoB. BzauMoaeiicTBue 3apsHKCHHBIX TEIl. 3aKOH
Kymnona (3aBHCHMOCTPD CHITBI B3aUMO/ICHCTBYSI 3apSHKSHHBIX Tell OT BETMYUHBI 3aPsIIOB M PACCTOSHUS
MEXTy TeJIaMH).

Onekrpuyeckoe nojue. Hanpsx€HHocTs anekTpuueckoro nois. [IpuHuun cyneprno3uuuu
ANIEKTPUYECKHX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apa10B. DIeMEHTapHbIN 35ieKTpudyeckuit 3apsa. CTpoeHue aToma.
[IpOBOHUKY U JUANEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsia.

DIIEKTPUYECKUN TOK. Y CIIOBUS CYILIECTBOBAHUSA IEKTPUUECKOr0 TOKa. ICTOUHHUKY MOCTOSIHHOTO
TOKa. JIefCTBHSI AIEKTPUIECKOTO TOKA (TEIIOBOE, XUMHUYECKOE, MATHUTHOE). DIEKTPUIECKHIA TOK B
JKUJKOCTSIX U razax.

Onektpuyeckas uemnb. Cuiia Toka. DNekTpuueckoe HanpsbkeHue. ConpoTUBIEHUE TPOBOIHUKA.
VY nenpHOE conpoTUBIEHUE BellecTBa. 3akoH Oma aist yuacTtka uenu. [locnenoaTtenbHoe U
napajuielbHOE COeIUHEHHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH 3eKTprudecKoro Toka. 3akoH J[xoyns—JIenna. DnekTpudeckre 1end u
MOTPEOUTENH ANEKTPUIECKOil 3Hepruu B ObiTy. KOpoTKoe 3amMbIkaHue.

ITocTostHHBIE MarHUTHL. B3anmoielicTBHE MOCTOSIHHBIX MATHUTOB. MaruutHoe nojie. MarHuTHoe
nosie 3eMJIM U €ro 3HaueHue Jisl )Ku3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE NoJje 3JIEKTPUIECKOTO
ToKa. [I[puMeHeHune >IeKTPOMarHuToB B TEXHUKE. J{elicTBHEe MarHUTHOTO MOl HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEN TOCTOSHHOTO TOKA. VCIonb30BaHUE NIEKTPOABUTATENEH B TEXHUUECKHUX YCTPOMCTBAX
Y Ha TPaHCIIOPTE.

OmneiTer @apanes. SIBIeHne AMEKTPOMAarHUTHOW MHAYKIHH. [IpaBmio JleHnma. DiaexkTporeHepaTop.
Croco0b!I TTOTy9IeHHS AICKTPUICCKON SJHEPTHH. DJIEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX
SHEPTHH.

Hemoncmpayuu.

DJIeKTpu3amus Tell.

JBa polia 2JIEKTPUYECKUX 3aps0B U B3aUMOJICUCTBUE 3apSyKEHHBIX TEJ.
YCTpoHCTBO U IEUCTBUE AIIEKTPOCKOIIA.

DneKTpocTaTHYeCcKast MHITYKITHSL.

3aKOH COXpaHEHUs DIEKTPUUECKUX 3aPSIA0B.

IIpoBOIHUKY U TUANEKTPUKHU.

MopenupoBaHuE CUIIOBBIX JTUHUH 3JIEKTPUUECKOTO MOJS.
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HcToyHnky mOCTOSHHOTO TOKA.

JleficTBUS 3IEKTPUUECKOrO TOKA.
10. DNEKTPUUYCCKUN TOK B KUIAKOCTH.
11. T'a30BbIi pa3psm.
12. W3MmepeHue cuiibl TOKa aMIIEpMETPOM.
13. HM3MmepeHue JIEeKTPUUYECKOr0 HANPSKEHUS BOJIBTMETPOM.
14. PeocTaTr u Mara3uH COIPOTUBIICHUI.
15. B3auMopaencTBUE NOCTOSIHHBIX MAarHUTOB.
16. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHs NIOJIFOCOB MarHuTa.
17. MonenupoBaHUE€ MAarHUTHBIX MOJIEN MTOCTOSTHHBIX MarHUTOB.
18. OmbIT DpcTena.
19. MarsHuTHOE M0Jie TOKa. DIECKTPOMAarHurT.
20. JleficTBHE MAarHMTHOTO IOJISI HA IPOBOJIHUK C TOKOM.
21. DneKTpOABHUTaTeNb MOCTOSIHHOTO TOKA.
22. HccnenoBaHue SIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.
23. Omsiter Dapages.
24. 3aBUCHMOCTH HAIIPABJICHHS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOSHUKHOBEHUSI.
25. DJEeKTPOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie pabomot u onvimol.
OMBITHI 110 HAOJIOICHUIO JICKTPU3AIMH TEJl UHAYKIIUESH U TPH COMPUKOCHOBEHUM.
UccnenoBanue qeHCTBUS AIEKTPUUECKOrO MO HA MPOBOAHUKA U AUJIEKTPUKH.
CoOopka 1 ipoBepKa pabOTHI MEKTPHUECKON HIEMH ITOCTOSHHOTO TOKA.
W3mepeHue u peryupoBaHUE CUIIBI TOKA.
W3mepeHune u perynupoBaHUE HAOPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS
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PE3UCTOpA U HAIPSDKEHMSI HA PE3HCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTb JJIEKTPUYECKOTIO CONTPOTUBIICHNS IPOBOIHUKA OT
€ro JJIUHBI, IUTOLAAH MOTIEPEYHOr0 CEYEHUS U MaTepHaa.

8. IIpoBepka npaBuiia CI0XKEHUS HANPSHKEHUH MIPH MOCIEN0BATENIEHOM COCIUHEHUH ABYX
PE3UCTOPOB.

9. IIpoBepka nmpaBuia Ui CHIIBI TOKa MPH MApaJIIENTEHOM COETUHEHUH PE3UCTOPOB.

10. Ompenenenne pabOTHI JIEKTPUUECKOT0 TOKA, HAYILETO YepPe3 PE3UCTOP.

11. OmnpezeneHne MOIIHOCTH IEKTPUIECKOTO TOKA, BBIAEIIEMON Ha pE3UCTOPE.

12. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO YEPES JIAMITOUKY, OT HAIIPsDKEHUS Ha HEH.

13. Omnpenenenue KI1J| narpeBarens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHS MTOCTOSSHHBIX MAarHUTOB.

15. M3ydeHre MarHUTHOTO MOJIs TOCTOSIHHBIX MAarHUTOB MPH UX 00BETUHEHUH U pa3ZeIeHIH.

16. HccnenoBaHue NeHCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPETIKY.

17. OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOAEHCTBHSA KaTyIIKH C TOKOM H
MarHmTa OT CHJIBI TOKa W HapaBJIeHHS TOKA B KaTYyIIIKe.

18. M3yueHme neHCTBHS MarHUTHOTO TTOJISI HA TIPOBOTHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHHE PAOOTHI SIEKTPOIBUTATEIS.

20. M3mepenue KIIJI anexkTpoaBUraTeIbHON yCTaHOBKHU.

21. OmBITHI 10 UCCIIEIOBAHUIO SIBJICHUS 3JICKTPOMAarHUTHON MHIYKIUH: UCCIIEI0BAaHUE U3MEHEHUI
3HAYEHUS U HAIIPaBICHYS HHAYKIMOHHOTO TOKA.
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Pa3nea 8. Mexannueckue siBJeHUS.



Mexannueckoe ABmkeHue. MaTtepuanbHad Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOr0 IBWKEHMs. PaBHOMEpHOE NpsAMONuHeHOe ABukeHue. HepaBHOMEpHOE MPSAMOIIMHEHHOE
nBrkeHne. CpellHsAs 1 MTHOBEHHAsl CKOPOCTh Tella P HEPaBHOMEPHOM JBM)KECHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoiuHeHOe nBrxkeHne. CBoOoaHOE maieHue. ONbIThI
Ianunes.

PaBHOMepHOE JBIKEHHE IO OKpYKHOCTHU. [lepruon 1 yactora obpamenus. JluneliHas u yrimosas
CKOpOCTH. L[eHTpOCTpeEMUTENIBHOE YCKOPEHUE.

Ilepssiit 3akoH HeroToHa. Bropoit 3akoH Hetotona. Tperuit 3akon HetotoHa. 1IpunHnmn
CYNEPIIO3ULIUU CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuiaa TpeHHUs CKOIbKEHUs, CHUila TPEHUS OKOos,
JIpyTrue BUABI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHA. Y CKOpeHHe CBOOOAHOTO NajaeHusl. JBrxkenne
rutaneT Bokpyr Connua. [lepBas kocMuyeckasi ckopocTs. HeBecoMoCTh U eperpy3Kki.

PaBHOBecue MaTepuanbHON TOUKH. AOCOIMIOTHO TBEPOE Telo. PaBHOBecHe TBEpIOTO TEena ¢
3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynse Tena. U3menenue umiynbsca. MiMmynbce ciiibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOC NBUKEHHE.

Mexanunyeckas padoTa U MOIIHOCTh. PaboTa cui TskecTH, ynpyroct, TpeHus. CBsi3b SHEPTHU U
pabothbl. [loTeHIIManbHast SHEPTUs TeNa, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMiTH. [loTeHIManbHas SHeprus
cxaroit npyxuHsl. Kunerndeckas sneprus. TeopeMa 0 KWUHETHUECKOHN SHEpTruH. 3aKOH COXPaHEHUS
MEXaHUYECKOUN SHEPIHH.

Jemoncmpayuu.

1. HabmogeHne MexaHHYECKOro ABHKEHUS Tela OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHHe ITyTel ¥ TPACKTOPHI JBMKEHHS OJTHOTO U TOTO XK€ Tela OTHOCUTEIBHO Pa3HbIX TEI
OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHEHHOTO ABHKEHUS.

HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO IBHIKCHMS.

Habmionenue nBrkeHHs Tela 1o OKPY>KHOCTH.

Habmionenne MexaHMUECKHUX SIBICHUM, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu eé
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PaBHOMEPHOM U YCKOPECHHOM JIBUJKCHUH OTHOCUTCIIBHO KaOuHeTa (1)I/ISI/IKI/I.
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3aBUCUMOCTh YCKOPEHUS Tella OT MacChl TeNa U ACHCTBYIOIIEH Ha HETO CUJIBL.

Habmroienue paBeHCTBa CHIT TTPH B3aMMOJCHCTBUN Tell.

H3menenue Beca Tena Ipyu YCKOPEHHOM JIBHKSHHH.

10. Ilepengaua umiynbca npu B3aUMOJCHCTBUU TEN.

11. TlpeoOpa3oBaHus SHEPTUY [IPU B3AaUMOCHCTBUU TEll.

12. CoxpaHeHHE UMIYJIbCa IPU HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHE UMIYJIbCA MTPH a0COIIOTHO YIIPYTOM B3aUMOICHCTBHUH.

14. HaOmrozeHrne peakKTUBHOTO JIBUXKCHHSL.

15. CoxpaHEeHHE MEXaHUYECKOH SHEPTUU MPU CBOOOTHOM TaICHUH.

16. CoxpaHeHHE MEXaHUIECKON SHEPTHH NP ABMKCHHUH TeJIa 0T ICHCTBUEM TPy KHHEI.

Jlabopamopnuie pabomot u onvinol.

1. KoHcTpympoBaHue TpakTa sl pa3roHa U JabHEUIIETO paBHOMEPHOTO JABIKCHHUS IapHKa
WJTH TEJICKKH.

2. Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHHSI OpyCKa WU IBIKEHUS IaprKa M0 HAKJIOHHOM
TUIOCKOCTH.

3. OmnpeneneHne yCKOPEHUs Tella IPY paBHOYCKOPEHHOM JBM)KCHHUHU 110 HAKJIOHHOM TUIOCKOCTH.

HUccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBIKEHHH 03

HayaJbHOW CKOPOCTH.



5. IIpoBepka rumoTe3bl: eciy NpH PAaBHOYCKOPEHHOM JBIKEHUH 0€3 HaualbHOW CKOPOCTH IMyTH

OTHOCSITCS KaK psiJi HEYETHBIX YKMCEN, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU

OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JTaBJICHHS.

Onpenenenne KOXPPHUINEHTA TPEHUS CKOTBKCHHUS.

Onpenesnenue KECTKOCTH MPYKHUHBL.

Onpenesnenue pabOThI CUITBI TPEHHS IPYU PABHOMEPHOM JIBHKCHUH TeJNa 10 TOPU3OHTATEHON

MIOBEPXHOCTH.

10. Ompenenenne paboOTHI CHIIBI YIPYTOCTH NPH MOABEME TPY3a C UCIOIb30BaHHEM
HETOABHKHOTO U TIOABHKHOTO OJIOKOB.

11. M3ydeHue 3aKOHA COXpaHEHUS SHEPTHU.

Pa3nen 9. Mexannyeckue KoJjie0aHus M BOJHBI.

KonebarensHoe nBmkenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUH: IEPHOI, YacTOTa,
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amIuuTya. MaTeMaTHYeCcKuid ¥ IPY>KUHHBIN MasTHUKY. [IpeBpaleHre sHepruu mpu KoiedaTensHOM
JIBUKEHHU.
3aryxatomue kojeOanus. BeinykaeHHble koneOanus. Pe3onanc. MexaHUYeCKUe BOJIHBI.
CaoiicTBa MexaHHMUECKUX BOJH. [IpoonbHbIe U nonepeyHble BOIHBL. J[JTMHa BOIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MeXaHM4eCKHUE BOJIHBI B TBEPJIOM TEJIE, CEHCMHUUECKUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa 1 BbIcoTa TOHa. OTpaskeHue 3Byka. MHpa3Byk U yJIbTpa3ByK.
Hemoncmpayuu.
Habmronenue konebanuil Ten noa AEHCTBUEM CHIIBI TSDKECTU M CHIIBI YIIPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HATH B HA TIPYKUHE.
Habmionenue BEIHYKICHHBIX KOJIEOaHUH U pe30HAHCa.
Pacnpoctpanenne npoJoIbHBIX U MOMEPEYHBIX BOJIH (HA MOAEIH).
HabmtoneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
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AKyCTHYECKUI pEe30HaHC.
Jlabopamopnsie padbomout u onvimot.
1. OrmpenesneHne YacTOTHI U MIEPHUO/Ia KOIeOaHU MaTeMaTHIECKOTO MasTHHUKA.
2. OrmpenesneHne 4acTOTHI U NIEpHo/Ia KoeOaHui MPYKHHHOTO MasSTHUKA.
3. MHccnenoBanne 3aBUCHMOCTH TEpUO/Ia KOJIEOAHNH TOABEIIEHHOTO K HUTH I'Py3a OT JUTUHBI
HUTH.
HccnenoBanne 3aBUCHMOCTH TIepHO/ia KoJieOaHNH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.
5. IlpoBepka HE3aBUCHMOCTH MEpHOAa KOIeOaHHil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.
6. ONBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTb MTEPHOIa KOJICOaHHH MPYKUHHOTO MasTHUKA OT
MAacChI Tpy3a U KECTKOCTH MIPYKUHBI.
7. UW3mepeHue yckopeHUs: CBOOOTHOTO MaACHUS.
Pasnen 10. DiiekTpoMarauTHoe 1oJjie M 3JIeKTPOMATHUTHBIE BOJTHBI.
DIEKTPOMarHUTHOE TI0JIe. DIEKTPOMArHUTHBIC BOJMHBL. CBOMCTBA AJIIEKTPOMArHUTHBIX BOJIH.
Ixana OJICKTPOMAardHMTHBIX BOJIH. WUcnonp3oBanue SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3H.
DnekTpoMarauTHas npupoza ceera. CKopocTs cBeTa. BOIHOBEIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOICTBA CBETA.
Jlabopamopusie padbomul u onvimul.
1. M3ydeHmne CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBJIEHHS.
JlyaeBast monensb cBeta. Microunnku cBeta. [IpsmonuHeitHoe pacipocTpaHeHHE cBeTa. 3aTMCHHS
Comnmna u JIyasl. Otpakenne csera. [lmockoe 3epkaino. 3akoH OTpakKCHHI CBETA.



IIpenomiienue cBeta. 3akoH NMpesoMiIeHns cBeTa. [loTHOe BHyTpeHHEE OTpakeHUE CBETA.
Hcnonb3oBaHuE MIOJHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJAX.

Jlunza. Xox nydeit B mua3e. OnTHUecKas cucreMa oroarnmnapaTa, MUKpOCKoNa u Teneckona. ['na3
KaK ONTHYECKAs CUCTEMA. bIIM30pyKOCTh U JAIIbHO30PKOCTD.

Pasnoxenune Genoro cBeta B criekTp. OnbiTel HetoToHa. ClokeHue CrieKTpallbHBIX [IBETOB.
Hucnepcus csera.

Hemoncmpayuu.
[IpaMosnnHETHOE pacipOCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Mony4enue n3o0pa>keHUH B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
IIpenomnenue csera.
OnTHyeckuit CBETOBO/.
Xon ryueii B cobuparomieii JuH3e.
XoJ Jydel B pacCeuBarOIEH JIUH3E.
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[Mony4enue n3oOpa>keHNii C MOMOIIBIO JINH3.
[Mpuanmn aefcTBus GoTroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mogeuns rnasa.
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11. Pa3noxeHue 0enoro ceera B CHEKTP.

12. Tlonydenue 0eJ0r0 CBETA MPH CIOXKCSHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomost u onvimol.

1. HccrmegoBaHue 3aBUCUMOCTH yTIIa OTPaXKEHUS CBETOBOTO JIyda OT yTiia IMaeHusl.

2. HMzydeHune xapakTepuUCTHK H300paKEHUS MPEAMETA B INTIOCKOM 3epKae.

3. MHccrnenoBanne 3aBUCHMOCTH YTIIa IPEJIOMIICHHS CBETOBOTO JIyda OT yIJia MaJIeHUs Ha TPaHULS
«BO3IYX—CTEKIIOM.

[omyueHne n300paxeHnid ¢ TOMOIIBI0 COOMPAIOIIEH TUH3BL.

Omnpenesnenue GOKyCHOrO PaCCTOSIHUS M ONTUYECKOM CHITBI COOMPAOLLIEH JTMH3BI.

OnbITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITH 10 BOCIPHUSTHIO LIBETA IPEIMETOB NP WX HAOIIOIEHUH YePe3 LBETOBbIC (PHIIBTPHL.
Pasnen 12. KBaHTOBBIC SIBJICHHS.

OmnbiTel Pesepdopna u muianerapraas moaeis atoma. Mogens atroma bopa. Mcnyckanue n
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norsionieHre ceeta aroMoM. KBaHTel. JInHeHuaThIe CIEKTPBHI.
PaguoaktuBHOCTE. Asb(a, OeTa- 1 raMMa-u3nydeHusi. CTpoeHre aToMHOro siapa. HyknonHas
MOJIeIb aTOMHOTO siipa. M3oTomnel. PagnoaktruBHeIe npeBpatenus. [lepuon nomaypacnaga aTOMHBIX SAEp.
SInepHble peaknun. 3aKOHBI COXpaHEHUs 3apaJ0BOr0 U MacCOBOTO YHCEN. DHEPrus CBA3U
aTOMHBIX siaep. CBsA3b Macchl ¥ dHepruu. Peakunu cuHtesa u aenenus aaep. IcTouHnky sHEprun
ConHua u 3BE31.
SInepnas sHepreTuka. [IeficTBHS paiOaKTUBHBIX U3ITyUYEHHUH Ha )KMBBIE OPraHU3MBI.
Jemoncmpayuu.
CreKTpsl N3yUYEHHsI U TIOTJIOIEHUSI.
CreKTphI pa3nuIHbIX Ta30B.
CuexTp Bozopoa.
Habmroenue TpekoB B kamepe BuiibcoHa.
Pabora cuérunka HOHMU3UPYIOIINX H3ITyIEeHUH.
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Peructparus u3imydeHuss IpupoOaHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopusie padbomul u onvimul.

1. HaGmroneHue CIIONTHBIX U JIMHEHYATHIX CIIEKTPOB H3ITyUEHUSI.

2. HccnenoBaHne TpekoB: U3MEPEHNE YHEPTUN YaCTHUIIHI IO TOPMO3HOMY ITyTH (110
dotorpadusam).

3. HW3mepenwue pannoakTHBHOTO (OHA.

IloBTOpPUTEILHO-00001IAIOIINIA MOIYJIb.



[oBTopuTENHHO-0600IIAIONINI MOIYIb IPEAHA3HAUEH JUISI CUCTEMAaTH3alul U 0000IIeHNS
NPEIMETHOTO COICPKaHMA M OTBITA AEATEILHOCTH, TPUOOPETEHHOTO IPU H3Y4YEHHH BCETO Kypca
¢u3MKy, a TakKe I HOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY K3aMeHY M0 (BU3UKE IS
o0yyaromuxcsi, BRIOPaBIIKNX 3TOT Y4eOHBII peaMeT.

[Tpu u3y4eHur JaHHOTO MOIYJISI PEaU3YIOTCS U CHCTEMaTH3UPYIOTCSl BHIIBI ACATEILHOCTH, Ha
OCHOBE KOTOPBIX 00eCIeUnBAETCS TOCTHKEHHE PEAMETHBIX M METapeIMETHBIX TIaHUPYEMBIX
pe3ynbpTaToB 00y4YeHus], (YOPMHUPYETCs eCTECTBEHHOHAYYHAsI PaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB
UCCIIEIOBAaHUS SIBIICHUN TPUPOJIBI U TEXHUKH, OBJIaJICHUE YMEHUSIMH OOBSICHATh (prU3nUecKue SIBICHUS,
NPUMEHSIS IOJTy4YeHHbIE 3HAHUS, PeIIaTh 331a4K, B TOM YHCJIe Ka4YeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMIIHATEHO AEATENFHOCTHBIM XapaKTep JaHHOTO pasjelia peaau3yeTcs 3a CUéT TOoro, 4To
oOyyaronuecs BHIOTHSIOT 33aHuUs, B KOTOPBIX UM peAsiaracTcs:

Ha OCHOBE ITOJyYCHHBIX 3HAHUH Paclo3HaBaTh U HAYYHO OOBSICHATH (PU3NYECKUE SBJICHUS B
OKpY>Kalolllel MPUpOJie U TIOBCETHEBHOM KHU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/IbI MCCIIEIOBAHMUS (PU3MUYCCKHUX SBJICHUH, B TOM YUCIIE IS IPOBEPKU
THIIOTE3 U MOyYSHUSI TEOPETHYECKHIX BHIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBBI HANOOJIeE BAYKHBIX JOCTHKCHUN COBPEMEHHBIX TEXHOJIOTHIA, HAIIPUMeEp,
MPaKTUYECKOTO UCTIOJIb30BAHNUS PA3IMYHBIX UCTOUHUKOB SHEPTHH HA OCHOBE 3aKOHA MPEBPAILCHHUS 1
COXpaHEHHs BCEX M3BECTHBIX BUIOB SHEPTHU.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

W3yuenne (u3WKM HA ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsS HAMpaBICHO HA JIOCTHKECHHE
JIMYHOCTHBIX, METAIIPEIMETHBIX 1 IIPEAMETHBIX 00pa30BaTENIbHBIX PE3YJILTATOB.
B pesynprare m3yueHus (U3MKH HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHSA y OOYyYaroIIerocs

OyzayT chopMHPOBaHBI CIIEAYIOIINE TMYHOCTHBIE PE3YNbTAThl B YACTH:

e 1) maTpMOTHYECKOI0 BOCIUTAHUS:

e — TIPOSIBIICHHE MHTEpECa K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUCKOH (pr3mueckoil HayKu;

e — LIEHHOCTHOE OTHOLICHUE K JOCTIKCHHUAM POCCUHCKHX YUEHBIX-(DU3UKOB;

e 2) rpakIaHCKOr0 W JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSA:

L] — TOTOBHOCTHL K AaKTHBHOMY YYaCTUIO B 06Cy)KI[CHI/II/I O6H1€CTB€HHO 3HAYMMBIX H J3STHYCCKHX
po0ieM, CBSI3aHHBIX ¢ MPAKTHYECKUM IPUMEHEHUEM HOCTHXECHUHN (PU3HKH;

e — OCO3HaHME Ba)XHOCTH MOPAJbHO-3THYECKUX NPUHLMIIOB B AEATEIBHOCTH YUEHOTO;

e 3)3CcTeTH4ecKOro BOCIIUTAHMSA:

e — BOCHPHUSTHE 3CTETHYECKHX KauecTB (U3NYECKOW HayKu: €€ TapMOHHUYHOTO MOCTPOCHUS,
CTpOTroCTH, TOYHOCTHU, TAKOHNUYHOCTHU,

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

e — OCO3HAaHME LIEHHOCTH (M3MYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MHpA, OCHOBEI
Pa3BUTHUS TEXHOJIOTUH, BAXKHEHUILEH COCTABIISAIOIIEH KYIbTYPHI;

e — pa3BHUTHE HayYHOH JIIOO03HATEIBHOCTH, HHTEPECA K HCCIIEJOBATEIBCKON e TEILHOCTH;

e 5) popMupoBanus KyJbTYpPbI 310POBbS H IMOUMOHAIBHOIO 0JIATONOTY IS

e — OCO3HAHUE LEHHOCTH 0€30MacHOro oOpasza XHU3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHpE,
B2XHOCTH IIpaBHJ O€30IIaCHOTO MOBEICHUS HA TPAHCIOPTE, HA JOPOTrax, C JIIEKTPUUECKUM H
TETJIOBBIM 000PYJOBAaHMEM B IOMAIIIHUX YCIIOBUSX;

e — copMUPOBaHHOCTH HaBBIKA pedieKcur, NpU3HAHUE CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ IpaBa
y IpYroro 4ejoBeKa;

e 6) TPynoBOro BOCIMTAHUSA:

e — QAKTHBHOE yYacTHE B pEIICHHH MNPaKTHYeCKUX 3aaad (B paMKax ceMbd, 00pa3oBaTelbHOM
OpraHM3allid, TOpoJa, Kpas) TEXHOJIOTUYECKON U COLMANbHOIN HAaNpPaBIEHHOCTH, TPEOYIOUINX B TOM
yuclie U PU3NUIESCKUX 3HAHUM;

e — MHTEpEC K MPAKTUIESCKOMY U3yUEHHUIO IPOECCHIA, CBA3aHHBIX C (DU3HUKOI;

e 7) 3K0JIOrHY€ECKOTr0 BOCIIUTAHMS:

e — OpHUCHTAIMs Ha NPUMEHEHUE (PU3MYECKUX 3HAHWH JUIS PEUIeHHs 3a7ad B OOJIACTH OKPYKaroIIeH
Cp€abl, IITAaHUPOBAHUSA ITOCTYIIKOB U OLICHKH X BO3MOKHBIX HOCJ’ICIICTBPII:I JJIA 0pr>1<a}01uef/'1 Cp€abl;

e — OCO3HAHHE INI00ATBLHOIO XapaKTepa SKOJOTHIECKHUX MPOOJIeM U MyTEH MX PEIICHHUS;

e 8) aganTanuM K M3MEHSIIOMIMMCS YCJIOBHSIM COIMAIbLHON U PUPOIHON cpeabl:

e — mOTPeOHOCTH BO B3aMMOJICHCTBUW TIPH BBHIMOJIHEHHH HCCICIOBAHUN U TPOEKTOB (pr3nveckoit
HaIpPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JIPYTHX;

e — TIOBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUIECKYIO JAeSITeITbHOCTh;

e — MOTPeOHOCTh B (POPMUPOBAHWM HOBBIX 3HAHWUH, B TOM 4Yucliie (OPMYyITUPOBaTh WJIEU, TOHATHS,
TUTIOTE3BI O PUBHUECKUX O0BEKTAX U SBICHUIX;

e — 0cO3HaHHE NCHHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00JIaCTH (PHU3KKH;

e — IUTAHUPOBAHHE CBOETO Pa3BHUTHSA B IPUOOPETEHUH HOBBIX (DU3MUYCCKUX 3HAHUM;

e — CTPEMJICHHEC aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3H MPHUPOJIBI, O0IECTBA U S3KOHOMUKH, B TOM

YHCIIE C UCITOJIb30BaHUEM (DH3MUECKUX 3HAHMIA;
e — OIICHKA CBOUX JICWCTBUI C Y4ETOM BIHSHHS Ha OKPYXAIOMIYIO CPEAY, BO3MOXKHBIX TIIOOATBHBIX
MOCJIEICTBUH.



METANPEJIMETHBIE PE3YJIBTATBI

B pesynbprate ocBoeHHs MporpaMMbl 1O (U3WKE Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS Y
obyuaromerocst OynyT chOpMHUpPOBaHBI MeTaNPeIMETHBIE Pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIHHBIC
VHHUBEpCalbHbIC Yy4eOHbIC JICHCTBHSA, KOMMYHHKATHBHBIC YHUBEpCAIbHbIC Y4YeOHBIC JICHCTBUS,
perysITHBHBIC YHUBEpCAbHBIC YUeOHbIC TCHCTBHS.

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHBIC yYeOHbIe NeilicTBHSA

Ba3oBLIe JJornuecKue JeicTBusA:

BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBHEKTOB (SIBJICHUI);

yCTaHABIMBATh CYLICCTBEHHBIH MNPH3HAK KJIACCH()UKALMHM, OCHOBAaHUS IJIsi 000OLIEHUS U
CpaBHEHUS,

BBISBIISITH 3aKOHOMEPHOCTH W TPOTHBOpPEYHs B paccCMaTpUBaeMbIX (akTax, AaHHBIX H
H36HIOZICHI/ISIX, OTHOCAIIIUXCA K (1)I/I3I/I‘ICCKI/IM SIBJICHUSM,

BBIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPHU U3YYCHHUU (I)I/I?:I/I‘-ICCKI/IX SIBJICHUHN U IMpoILCCCOB,
AcIaTb BbIBOJAbI C HMCHOJB30BAHUCM JCAYKTHBHBIX W HWHAYKTUBHBLIX YMO33KHIO‘ICHI/II‘/'I,
BbIABUI'aTh T'HITIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCIINYUH,

CaMOCTOSITETIbHO BBIOMpAaTh C€HoOco0 pemieHus y4eOHOH (u3uueckol 3amaun (CpaBHEHHE
HECKOJIBKMX BapHAHTOB PEIICHUs], BEIOOp Hanboliee MOIXOAAIIETO C YIETOM CaMOCTOSATENLHO
BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCKHE TEHCTBHA.

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIE0BATEIbCKII HHCTPYMEHT NIO3HAHHUS;

NPOBOJUTH IO CAMOCTOSITENIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXKHBIA (UIUUECKU
9KCIIEPUMEHT, HEOOIIBIIIOE HCCIIeA0BaHUE (PU3UIECKOTO SIBIICHUS,

OLICHMBATh HAa NPUMEHUMOCTH M JOCTOBEPHOCTh HH(OPMALMIO, IOJYYEHHYIO B XOJe
WCCJIEIOBAHNS WIIH IKCIIEPUMEHTA;

CaMOCTOSITETIbHO (HOpMYIHPOBaTh OOOOIIEHUS W BBIBOABI 110 pe3yibTaTaM HPOBENEHHOTO
HaOJII0IeHUS, OIIBITA, UCCIIEIOBAHUS;

NPOTHO3UPOBAaTh BO3MOXKHOE JalbHEHIee pa3BUTHE (U3NUYECKUX IPOLECCOB, a TaKkKe
BBIJIBUTATh MIPEITIONI0KEHUS 00 NX Pa3BUTHH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

PaGora ¢ nundopmanueii:

NPUMEHSThH PAa3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI IIPH ITOUCKE U 0TOOpE HHPOPMALIUH
WIN IaHHBIX C YU9ETOM MpeIoKEHHOH yueOHOoH (hru3ndeckoi 3agaym;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATh MHPOPMALMIO PA3ITUYHBIX BUIOB U
bopm mpeacTaBiIeHus;

CaMOCTOSITETIbHO ~ BBIOMpaTh ONTUMANBbHYIO (opMy mpeacrtaBieHdss WHPOpPMaLUM H
WITIOCTPUPOBATH pelllaeMble 3aJaul HECIOKHBIMU CXeMaMH, JuarpaMMaMu, HHOH Tpadukoil u
X KOMOMHALIUSAMH.

KoMMyHHKaTHBHBIC yHUBeEPCAJIIbHBIE y4eOHbIEe JeliCTBUSA:

B X0Jle¢ 0OCYXIeHUs y4eOHOTrO MaTepuana, pe3yJbTaToB JIAOOPATOPHBIX padOT M TMPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIIaeMOW TeMbl M BHICKAa3bIBATh HJICH, HAIICJICHHBIC Ha
pellleHue 3a/1a4M U MOoJFiepKaHne O0J1aroKenaTeIbHOCTH O0IIeHUS;

COIIOCTABJIATH CBOM CYXKICHUS C CYXICHUSMHU JIPYTMX YYaCTHUKOB JAHajora, OOHapyXHBaTh
pa3iuyue U CXOACTBO MO3UIUHI;

BBIPaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IMUCbMEHHBIX TEKCTAaX;

MyOMMYHO TIPENCTaBISITh Pe3yJbTaThl BBITOIHEHHOTO (PM3WYECKOTO OMbITa (IKCIEPHMEHTA,
HCCJICIOBAHMUS, TIPOCKTA);

MOHUMAaTh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM W WHAWBUIYaJbHOW pabOTHI IMPH
pEIIeHNH KOHKPETHOH (hHU3UIECKON POOJIEMBI;



MPUHUMATH 1eJId COBMECTHOU AESTEIHHOCTH, OPTaHU30BBIBATh JEHCTBUS MO €€ TOCTUKCHUIO:
pacripenenaTh poiiu, 00CYKIaTh MPOIECCHl M PE3ybTaThl COBMECTHON paboThl, 00001maTh
MHEHUS HECKOJBKUX JIIOJICH;

BBHITMIOJHITh CBOK 4YacTh pabOThI, JOCTUTas KadyeCTBEHHOI'O pe3ylibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU NEUCTBUS C IPYTUMH YWICHAMU KOMaHIbL;

OIICHMBATh KA4eCTBO CBOCTO BKJAJa B OOMIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMyJIMPOBaHHBIM YYACTHHUKAMH B3aMOCHCTBUSI.

PerynsiTuBHbIe YHMBepcaJibHbIe y4eOHbIe JeHCTBUA
Camoopranu3aums:

BBISIBIIAITE TPOOJIEMBI B KU3HEHHBIX WM YYEOHBIX CHUTYaIMsX, TPEOYIOMUX IS pPEUIeHHS
(hM3UYECKIX 3HAHMIA;

OpHEHTHPOBATHCA B PA3NMMIHBIX TOIXO/AaX MPHHATHUS PelleHUi (MHIUBUAyaIbHOE, TPUHATHE
peIIeHus B TPYIIIE, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSITENTFHO COCTaBJSITh  AITOPUTM  peIIeHus (QU3NYEeCKON 3aJauydl WM  IJIaHa
UCCIICIOBAHUSI C YYE€TOM HMCIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATh MpEJiaraéMble BApUAHThI PEILICHU;

JIeNaTh BLIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOHL, IMOLMOHAJIbHbINA HHTEJIEKT:

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYaI[MH U Ipe/iaraTh MjaH e€ H3MEeHEeHMUs,;

OOBSICHATh TPUYMHBI JOCTIKEHHsI (HENOCTHIKEHHS) PE3yJbTaTOB MAEATENbHOCTH, [aBaThb
OILICHKY IIPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JIESATEIBHOCTH (B TOM YHCIE B XOJl BBIOJHEHUS (QH3HMUYECKOTO
WCCIIEIOBAHNS WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIIMXCS CHUTYaIlil,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYAHOCTEH;

OIIEHHMBATh COOTBETCTBHE PE3yNbTaTa IIEJTU U YCIOBHUIM;

CTaBUTH ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JJOTHKY JPYToTo;

NpU3HABaTh CBOE MPAaBO Ha OMMOKY MpH peleHnH (HPU3NIEeCKUX 33a]a4d WK B YTBEPKICHHUSIX Ha
Hay4YHbIE TEMBI M TAKOE K€ TPaBo JIPYyToro.

NPEJIMETHBIE PE3YJIbTATDI
K koHIy 00yueHust B 7 KJacce MpeIMETHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKATh

c(hOopMHPOBAHHOCTH y 00YUAIOLITNXCS YMEHUH:

HUCIIOJIB30BaTh ITOHATHA: (1)I/I3I/I'~ICCKI/IC N XUMHUYCCKHUEC SBJICHHA, Ha6JHOIIeHI/Ie, OKCIICPUMCEHT,
MOACIb, THIIOTE3a, CAUHUIIBI q)HSPI‘IeCKI/IX BCJIMYUH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOAHUA
BemecTBa (TBEPHOE, JKHMIKOE, Ta3000pa3HOE), MEXaHWUECKOoe IBWKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TPSMOJMHEHHOE), TpPAaeKTOpHs, pPaBHOJEHCTBYOmMAs cuia, acdopMarys
(ympyras, miacTiadeckas), HeB€COMOCTh, COOOIIAIONTHAECS COCYIBI;

pasauuath sBiacHuUs (nud@y3us, TEIUIOBOE IBUYKEHHE YAaCTHUI[ BEIIECTBAa, PaBHOMEPHOE
JIBJKEHNE, HEPABHOMEPHOE JIB)KEHHE, UHEPLIUS, B3aUMOJECIHCTBUE TEN, PABHOBECUE TBEPHBIX
TeJl C 3aKPEIUIEHHON OChIO BpallleHUs, IIepe1ada JaBJIeHUs TBEPIBIMUA TeIaMU, KUJAKOCTAMHU U
razamu, atMocepHoe JaBlicHHE, TUIABAHUE T, NMPEBPAICHUS MEXaHWYECKOH SHEpPTuu) Io
ONMCAaHHI0 WX XapaKTePHBIX CBOHCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIONIUX JAHHOE
(bu3nYeCcKoe ABICHHE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKHUX SBICHUH B OKPYKalolleM MHUpE, B TOM
yrcne (U3NYECKUE SBJICHUS B MPHUPOJIE: MPUMEPHI JBHKCHUS C PA3IMYHBIMH CKOPOCTSIMU B
KMBOM W HEXWBOW MpUpOJE, JEHCTBHE CHIBI TPEHHS B TPUPOJAE W TEXHHKE, BIHSHUC
aTMOC(EepHOTO JIaBJICHHS Ha KHBOM OpraHW3M, IUIaBaHWE PbIO, ppIYard B Tejie YeloBeKa, MpU
9TOM TIEPEBOAMTH NMPAKTHUYECKYIO 33Jady B Y4eOHYIO, BBIACIATH CYIICCTBCHHBIE CBOWCTBa
(npu3HaKy) GU3NUECKUX SIBICHHIA;



ONKCHIBATh M3YYCHHBIC CBOHCTBA Tel W (DU3MUYCCKUE SIBICHUS, WCIONB3Yys (HU3HUECKUE
BENIMYHMHBI (Macca, 00bEM, MIOTHOCTH BEILECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTD,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CHJla TPeHuUs, AaBJieHne (TBEPAOTO Tea, )KUAKOCTH,
rasa), BBITAJIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, TJIEUYO CHIIbI, MOMEHT CHJIBI,
K03(pPULIUMEHT MONE3HOr0 NEHCTBUS MEXaHW3MOB, KHHETUYECKash U MOTEHIMAbHAs SHEPTHSL),
MpPH ONKMCAHWU TMPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI HUCHOJIb3yEMBIX BEIMYUH, WX
0003HAYCHUS U SAUHHMIIBI (DU3UMUYSCKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO
(DU3UYECKYI0 BEIIMYUHY C APYTUMHU BEIHYUHAMH, CTPOUTH TPAdUKN N3YUICHHBIX 3aBHCUMOCTEH
(hUBUYECKUX BEIHYUH;

XapaKTepH30BaTh CBOMCTBA Tel, (U3MUECKHE SIBICHUS W TIPOLECCHI, WCIONB3Ys MpaBUiIa
CIOXKeHHsT cuil (BAONb OAHOM mpsimMoi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
NpaBUIIO paBHOBecHs pbluara (O0Ka), «30JI0TOE MPAaBHIO» MEXAHHKH, 3aKOH COXPaHEHHUs
MEXaHHMUYECKOW DHEPrHH, NPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3alHCHIBATH
€ro MaTeMaTH4eCKOoe BhIpaKEHUE;

OOBSICHATh (PU3UUECKUE SIBICHHS, MPOIECCHl U CBOWCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTyalluid TPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUIHMHHO-CIICACTBCHHbIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHX MIATr0B C OMOPOi Ha 1—2 W3yYeHHBIX CBOHCTBA
(U3MYECKUX ABICHHUN, (PU3NUCCKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THbIe 3a1a4d B 1—2 NEHCTBUS, MCMONB3Ysl 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIIUE
¢u3nuecKue BEJMYHMHBL Ha OCHOBE aHAW3a YCIOBHUS 3aJaud 3allMCBIBATh KPAaTKOE YCIOBHE,
MOJICTABIATE (U3NYECKHEe BEIMYMHBI B (POPMYIBI W TIPOBOIUTH PACU€Thl, HAXOIUThH
CIIPaBOYHBIE JaHHBIE, HEOOXOAWMBIC IJIsi pEIIeHUs 3a/la4y, OLEHUBATh PEaTHNCTUIHOCTh
MOTy4YeHHON (PU3NIECKON BEITMYNHEI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PENIMTh MPH TOMOIIH (PU3UIECKHX METOJOB, B
OTMCaHWU WCCIIEOBaHMs BHIICIATH MPOBEPSIeMOE MPEANONIOKEeHNe (THUIIOTe3Y), pa3IudaTh H
WHTEPIIPETUPOBATH MOJIYYSHHBIH Pe3yNIbTaT, HAXOUTh OIMIMOKH B XOJI€ OIBITA, IeJaTh BRIBOIBI
IO €ro pe3yibTaTaM;

MPOBOJIUTH OMBITHI TIO HAONIOACHUIO (U3NYECKUX SBICHUH WM (PU3NYECKHX CBOHCTB TEI:
(dhopMyImUpOBaTH MPOBEPSIEMBIE MPENIONIOKEHHUI, COOMPATh YCTAHOBKY W3 IMPEMIOKEHHOTO
000pyIOBaHUS, 3aIMUCHIBATH XOJ] OMBITA M (POPMYIIHPOBATH BHIBOIBL;

BBHITIONHSTh TIPSAMBbIE W3MEPEHHS pPACCTOSHUS, BpPEMEHH, MAacChl Tena, 00BhEMa, CHIBI U
TEMIIEPATyPHI C UCTIONH30BAHUEM aHAIOTOBBIX M IMTU(POBEIX TPUOOPOB, 3aIMCHIBATH TOKA3aHUS
prOOPOB € YUETOM 33aJaHHOH aOCOIOTHOM MOTPENTHOCTH H3MEPEHHI;

NPOBOAMUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOH (DU3MUYECKOHW BEIMYMHBI OT JPYroil ¢
WCIIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JABHKYILETOCS TENa OT
BPEMEHH JBWKCHHS TeJa, CHJIBI TPEHUS CKOJLXKEHHS OT Beca Teja, KadyecTBa 00paboTKH
MOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIU COTIPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT YAJWHEHHS MPYKHHBI, BRITAIKMBAIOIIEH CHIIBI OT 00BEMa MOTrpyKEHHON 4acTH
Tela M OT IJIOTHOCTU XHUIKOCTH, €€ HEe3aBHUCHMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TENO, YCIOBUH TUIaBaHUS TeJl, YCIOBHMA PAaBHOBECHS phluara u OJIOKOB),
y4acTBOBAaTh B ITUIAHWPOBAHWH Y4eOHOTO HCCIEIOBaHMSA, COOMpPATh YCTAHOBKY M BBITIOJIHATH
U3MEpEeHHs, clenys TPEeIJIOKEHHOMY TUlaHy, (UKCHUPOBATh pe3yibTaThl IONYyYCHHOU
3aBHCUMOCTH (PH3MYECKHX BEIMYWMH B BHUJIE NPEIJIOKCHHBIX TaONUIl W TpadUKOB, JENaTh
BBIBO/IBI IO Pe3yJIbTaTaM HCCIIEOBAHNUS;

MPOBOJANUTH KOCBEHHBIE M3MEPEHHs (U3NIECKUX BEIHYWH (TIOTHOCTH BEIECTBA KHUIKOCTH H
TBEPAOTO Tena, CWjia TPEHUS CKONBXKECHHA, IaBICHHWE BO3/AyXa, BBITAJKWBAIONIAs CHIIA,
JNEHCTBYIOIIAs Ha MOIPYKEHHOE B KHUIKOCTH TENO, KO3(PQHUIMEHT IMOJIE3HOr0 ICHCTBUS
MPOCTBIX MEXAaHU3MOB), CJEIys MPEIIOKEHHOW WHCTPYKIIUH: TPHU BBIIIOJHEHUH HW3MEpPEHUI
coOMpaTh HKCIEPUMEHTATFHYIO YCTAHOBKY M BBIUHCIISTH 3HAYEHHE NCKOMOW BEITHYHHBI;
c00JIF0IaTh NPaBUjIa TEXHUKH 0€30IIaCHOCTH IIPH PaboTe ¢ 1aOOPaTOPHBIM 000PYIOBAHHEM;



YKa3bpIBaTh NPHHIUIBI JEHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOWMCTB: BECHI, TEPMOMETP,
JUHAMOMETP, COOOMIAIOIINECS COCYAbI, 0apOMeTp, pbluar, MOJBHKHBIA U HETIOIBHXKHBIN OJIOK,
HaKJIOHHAs TJIOCKOCTB;

XapaKTepH30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOHCTB C
omopoil Ha WX onucaHuss (B TOM 4YHCIE: TOAMIMIMHHUKH, YCTPOWCTBO BOAONPOBOAA,
THIIPAaBIMUYECKUIA Tpecc, MAaHOMETpP, BBHICOTOMEP, HMOPIIHEBOM HAcOC, apeoMeTp), HCIONb3Ys
3HaHUS O CBOMcTBaX (M3MYECKUX SBICHUH W HEoOXoAuMble (UIUUECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTHYECKOrO UCIOJIb30BaHMUS
¢u3NUeCKUX 3HAaHUH B IIOBCETHEBHOM KU3HH 1151 oOecieueH s 0e30MacCHOCTH IPH 0OpallieHHn
¢ npubopamMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHs 3I0POBbS M COOMIOACHHUS HOPM
9KOJIOTHUECKOTO TIOBS/ICHUSI B OKpY Karolel cpene;

OCYUICCTBIIATH OT60p HCTOYHUKOB I/IH(bOpMa]_[I/H/I B I/IHTCpHCTC B COOTBCTCTBUU C 3aJJaHHBIM
IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUNA U NYTEM CPABHEHUS Pa3JIMUHBIX
WCTOYHUKOB BBIACIATh MHQOPMAIHIO, KOTOPas SIBISETCS MPOTHBOPEUMBON WIIM MOXKET OBITH
HEJIOCTOBEPHOM;

WCTIONIb30BaTh TPW BBHIMOJIHEHWN YYEOHBIX 3aJaHWll HayYHO-TIONYJSIPHYIO JIUTEpaTypy
(GU3NUECKOro COJIEpXKaHUs, CIpPAaBOYHBIE MaTepHanbl, pecypchl ceTd HHTepHeT, BlaaeTh
npuéMaMy KOHCIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHusi WHPOPMALMU M3 OJHOH 3HAKOBOM
CHCTEMBI B APYIYIO;

co31aBaTh COOCTBEHHBIE KpaTKWE NHCHMEHHBIE W YCTHBIE COOOIIEHWS Ha OCHOBe 2-3
MCTOYHUKOB MH(POpMAaLUU (GU3HUECKOTO COACPXKAaHUs, B TOM YHCie MyOIMYHO AeaTh KpaTKue
cooOIIeHNsT 0 pe3yibTaTaXx NPOEKTOB MM y4eOHBIX HCCIEIOBAaHUM, NMPH 3TOM TIPaMOTHO
MCIIOJIb30BaTh U3Y4YECHHBIN NOHATHHHBIN anmapar Kypca (pU3MKd, COPOBOXKIAThH BHICTYIICHHE
Mpe3eHTaluEH;

IIPY BBIITOJTHEHUHU YYE€OHBIX IPOEKTOB M HCCIICIOBAHNHN paclpelesisiTh 00sI3aHHOCTH B IPYyIIE B
COOTBETCTBHM C IIOCTAaBJICHHBIMH 3aJadyaMH, CJEIUTb 3a BbIMOJHEHHEM IUIaHa JEHCTBUH,
aJIeKBaTHO OLEHMBAaTh COOCTBEHHBIH BKJIaJ B JESITEIbHOCTh TPYNIbI, BBICTPAUBAThH
KOMMYHHMKAaTUBHOE B3aMO/ICHCTBHE, YUUTHIBASI MHEHHE OKPY>KarOIUX.

K xoHiy o0yueHus: B 8 Ki1acce npegMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXKaTb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

HCIIOJIb30BaTh TOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIMJIOBOE JBUKCHHAE ATOMOB M MOJICKYIT,
arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAIUTMYECKHE W aMopdHbIE Tella, HACBHIICHHBIA U
HEHACHIIICHHBIH Tap, BIAXKHOCTh BO3/yXa, TEMIlEpaTypa, BHYTPEHHSS JHEPTHUs, TEIUIOBOM
JIBUTATEh, AJIEMEHTAPHBIA JIEKTPUUSCKUN 3apsiy, SJICKTPUYECKOE TIOJie, MPOBOJHUKHA U
JIUDIIEKTPUKY, TIOCTOSTHHBIN 3JIECKTPHUUYECKUH TOK, MArHUTHOE TIOJIE;

pa3iuuaTh sSBJICHUS (TETUIOBOE PACIIMPEHUE U CKAaThe, TeIUIonepenaya, TeIIOBOe paBHOBECHE,
CMaYMBaHWE, KaNWUISPHBIC SBJICHUS, UCTIAPEHUE, KOHICHCAIHS, IIJIABJICHUE, KPUCTAILITU3AIUSL
(oTBepaeBaHuE), KWIIEHWE, TeIulonepeaada (TerIoNnpOBOAHOCTh, KOHBEKIWS, H3JIyYCHHUE),
QNIEKTPHU3ALUSl TEJ, B3aMMOJICHCTBUE 3apsIOB, JEHCTBUS SJIEKTPHUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUCE, B3aHMOHeI>’ICTBI/Ie MAar"HuToB, )IeﬁCTBI/Ie MAarfuTHOI'O 110JIsI Ha MPOBOJHUK C TOKOM,
OJICKTPOMAarHuTHas I/IH}IYKHI/I?I) 110 OIMMCAHUIO UX XapPaKTECPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE PU3NUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKHUX SBICHUH B OKPYKalOIIeM MHUpE, B TOM
yricie (GU3NUECKUE SBICHUS B MPHUPOJIE: TIOBEPXHOCTHOE HATSDKEHUE M KANWIUISPHBIC SIBICHUS
B TIPUpPOJIC, KPUCTAJUILI B Tipupoje, uanydenne ComHIA, 3amMep3aHue BOJOEMOB, MOPCKHE
Opu3el, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETa, JJICKTPUUCCKHE SBICHUS B arMmocdepe,
JJIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHWTHOE Tojie 3eMiH, Jpedd MOII0COB, pPOJb
MarHUTHOTO TOJSI JJISl KM3HH Ha 3emiie, MOJSIPHOE CHUSHHE, MPU 3TOM TEpPEBOJUTH



NPaKkTHYECKyI0 3aJady B Y4YeOHYIO, BBIACTSATH CYIIECTBEHHBIE CBOHCTBA (TPU3HAKH)
(bU3NUECKUX SBICHUIA;

ONKCHIBATh H3YyUYCHHbIC CBOWCTBA Tel M (U3MYECKUE SBICHUS, HCIONB3YS (QHU3HUYECKHE
BEIMYMHBI  (TeMIeparypa, BHYTPEHHSSI OHEpPrusi, KOJIWYECTBO TEIUIOTHI, yZAelbHas
TEIIOEMKOCTh BEILIECTBA, YAeIbHas TEIJIOTA MJIaBICHHUs, YACIbHAs TeIJI0Ta Mapoodpa3oBaHus,
yIenbHas TEIUIOTa CrOpaHus TOIUTMBA, KO3(PHUILIMEHT MOIe3HOTO ACUCTBHS TETJIOBOH MAIIUHEI,
OTHOCUTEIIbHASL BIAXHOCTb BO3/1yXa, DJJEKTPUYECKUM 3apsll, CWIA TOKA, 3JIEKTPUYECKOE
HanpsDKEHUE, CONMPOTHUBIICHHE MPOBOJHUKA, YAEIbHOE COMPOTHUBJICHUE BEIIECTBa, pabora u
MOITHOCTb 3JEKTPHUUECKOTO TOKA), PU OMHMCAHUU MPABHIBHO TPAKTOBATH (DU3NYECKUN CMBICI
UCIIONIb3YEMbIX BEJIMYUH, O0O3HaueHWs M COUHHULB (U3MUECKUX BEIHYMH, HAXOIUTh
(GopMyIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJMYMHY C APYTHMMH BEIMYMHAMH, CTPOUTH
rpaMKy U3y4EeHHBIX 3aBUCHMOCTEH (PU3HYECKUX BEIHYHH;

XapaKTepH30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBJICHUS M MPOIECCHI, HCIOJb3Yys OCHOBHBIC
MIOJIOXKEHUSI ~ MOJIEKYJIIPHO-KMHETHUUYECKOM  TEOpUM  CTPOCHMsI  BEIIECTBA,  [PUHLHI
CYTIepIO3ULIMY ToJIel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHMs 3apsijaa, 3akoH Oma s
y4dacTka uenu, 3akoH Jxoyms—JIeHna, 3aKOH COXpaHEHHsl 3HEpPruM, NpU STOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aMUCHIBATH €r0 MaTEMaTHUECKOE BHIPAKECHUE;
OOBSICHATh (PU3MUYECKHE TPOILECCHl M CBOWMCTBA TEl, B TOM YHUCIE M B KOHTEKCTE CHUTyallui
IIPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBIATh IPUYUHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
o0BbsicHeHHEe U3 1—2 JOTMYECKUX MIAroB ¢ OMOpod Ha 1—2 M3Y4EeHHBIX CBOMCTBA (hPU3NUECKUX
SBIIEHUH, (QU3MUECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEIH;

pemats pacu€THbIC 3aauil B 2—3 NMEHCTBUS, UCTIONB3Ys 3aKOHBI M (OPMYIIBI, CBSI3BIBAIOIINE
¢u3rYecKre BEIWMYWHBL Ha OCHOBE aHAIM3a YCIOBHS 3aJa4d 3allCHIBATh KPAaTKOE yCIOBHE,
BBISBJISATh HEAOCTATOK JAaHHBIX U pEIIeHUS 3a/Jadyd, BBIOUpaTh 3aKOHBI W (HOPMYIIBI,
HEOOXOJUMBIE I €€ pelieHus, TPOBOJUTh PacyEéThl M CPaBHUBATH MONYyYEHHOE 3HAYCHHE
(hM3UYECKO BETHYUHBI C H3BECTHBIMH JJAHHBIMHU;

pacrno3HaBaTh MTpOOJIEMBI, KOTOPhIE MOXHO PEIINTh NpPHU TOMOIIN (PUINIECKHX METOJOB,
UCIIONIb3Ysl OMMCAHHME WCCIEHOBAHUS, BBIACIATH IMPOBEPSIEMOE MPEANOIOKEHUE, OLECHUBAThH
MPaBUIBLHOCTD MOPSIIKA IPOBEACHUS UCCIEIOBAHUS, I€TIATh BIBOIBI;

MIPOBOJIUTH OIBITHI TI0 HAONIOACHWIO (DM3WYECKUX SIBICHWA WIH (DU3MUYECKUX CBOMCTB Tel
(KanmuIsipHBIE  SIBIICHUSI, 3aBUCUMOCTBH JIaBIIEHHS BO3JyXa OT €ro o0bhEMa, TeMIleparyphl,
CKOpPOCTH IIpOLIECCAa OCTBIBAHUSI M HArpeBaHUsi NpPU HU3JIYyYEHUU OT LBETa H3Iyvarollen
(moruomaromieil) MOBEepXHOCTH, CKOPOCTh HCIAPEHHs BOABI OT TEMIEpPaTyphl XKHUIKOCTH H
VIO €€ MOBEPXHOCTH, SJIEKTPU3ALUs TEN M B3aUMOJICHCTBHE JJIEKTPUUECKUX 3apsJ0B,
B3aMMOJCHCTBUE IOCTOSHHBIX MAarHUTOB, BHM3yalM3allMsd MAarHUTHBIX IIOJIEH ITOCTOSHHBIX
MarHuToB, JEMCTBHA MarHUTHOIO MOJIS HAa IMPOBOJHHUK C TOKOM, CBOWCTBA 3JEKTPOMAarHuTa,
CBOWCTBA  3JIEKTPOJBHUrareisi IOCTOSHHOTO  TOKa):  (OpMyJIMpOBaTh  NPOBEpsieMbIE
NPEANOJIOKEHHS, COOMpaTh YCTAHOBKY M3 IMPEUIOKEHHOTO OO0OPYAOBaHHMS, ONMHCHIBATH XOJ
omnbITa 1 HOPMYIMPOBATH BHIBOIBI;

BBIIIOJIHATE IPSIMBIE M3MEPEHMSI TEMIIEPATypbl, OTHOCUTEJIBHON BIJIAKHOCTH BO3/yXd, CHUJIbI
TOKa, HANPSOHKEHHWS C KCIIOJIb30BAHHEM aHAJOTOBBIX NPUOOPOB M JIATYUKOB (PH3HMUECKHX
BEITMYNH, CPAaBHUBATH PE3YyIbTATHl H3MEPEHUHN C YUETOM 3aJaHHON a0COTIOTHOM MOTPEITHOCTH;
MIPOBOJIUTh HCCIICJIOBAHHUE 3aBUCUMOCTH OJHOW (PHU3MUECKON BEIMYMHBI OT JPYroil ¢
WCIIOJB30BAaHUEM MPSIMBIX H3MEPEHWH (3aBHCHMOCTH COMPOTHBICHHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOIIAIU [TONEPEYHOr0 CEYECHUS U YAEIBHOTO COIPOTUBIICHUS BEILIECTBA IPOBOIHUKA,
CUJIBl TOKAa, UAYLIETO 4Yepe3 IMPOBOJHUK, OT HAIPSDKEHMS HA IMPOBOJHUKE, HCCIEIOBAaHUE
MOCIIEOBATENILHOTO M MApAIIENIbHOTO  COEAWHEHWH  MPOBOJHUKOB):  IUIAHUPOBAThH
WCCIIeJOBaHNE, COOMpPATh YCTAaHOBKY M BBINONHATH W3MEPEHHS, CIEAys MpeaoKeHHOMY
iaHy, (UKCUPOBATh PE3yNbTAThl MOJYYCHHON 3aBHCUMOCTH B BHJIE TaONHIl M TIpadHUKOB,
JleJaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCIEIOBAHUS;



MPOBOJIUTH KOCBEHHBIC M3MEpEHUS (DU3MUECKUX BEIMYMH (yAeIbHas TEIUIOEMKOCTh BEIECTBA,
COMPOTHUBJICHUE TMPOBOJHKKA, pad0Ta W MOIIHOCTh 3JIEKTPUYECCKOTO TOKA): IUIAHUPOBATH
U3MEPEeHHS, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEI0KEHHOW WHCTPYKITUH,
Y BBIYUCIISATH 3HAYCHHE BEIMYHMHEL,

cOOJIFOIaTh TIPpaBUJIa TEXHUKK 0€30TIACHOCTH MTPH PadoTe C TAOOPATOPHBIM 000pPYI0BAaHHEM;
XapaKTepPU30BaTh MPUHIUIEI JICHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OTOpOd Ha WX omucaHus (B TOM YHCJIE: CUCTEMa OTOIUICHHUS JOMOB, TMTPOMETP, MMapoBas
TypOWHA, aMIIEPMETP, BOJIBTMETP, CUETUHK DIICKTPUUSCKON 3HEPTUH, IEKTPOOCBETUTEIIHHBIC
puOOPkI, HArPEBATENBHBIC IEKTPONPHOOPHI (TPUMEPHI), ICKTPUUYCCKUE NPEAOXPaHUTEIH,
3JIEKTPOMArHUT, SJICKTPOJBUTATEIh IOCTOSIHHOTO TOKAa), HCIONB3Yys 3HAHUS O CBOWMCTBaX
(hU3MYECKUX ABJICHUN U HEOOXOIUMbIC (PU3NUECKHIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUYECKHUE YCTPOMCTBA U M3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATEIh BHYTPSHHETO CrOPAHUs, JIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBI AIEKTPUUCCKUX
LIENei ¢ MOoCeI0BaTeIbHBIM U NapalIeIbHBIM COSTUHCHUEM JIEMEHTOB, pasinyas YCIOBHBIC
0003HAYCHUS DJIEMEHTOB AJICKTPUUCCKUX IICTICH;

MPUBOJUTH MPUMEPHI (HAXOIUTh UHPOPMAIIMIO O MPUMEpax) MPaKTHUESCKOTO UCIIOIb30BAHHS
(hU3MYECKUX 3HAHUH B TIOBCEAHEBHOM JXU3HM JUI 00ecrieueHrs 0€30MacHOCTH IPU 00paLCHUH
¢ npubopaMHM M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 370POBbsl U COOJIOJACHUS HOPM
9KOJIOTMYECKOTO ITOBEICHHUS B OKPYKaIOIICH cperie;

OCYIIECTBIATh TMMOUCK HWHpOpManmu (U3MYEcCKOoro coaepkaHuss B HTepHeTe, Ha OCHOBE
UMEIONINXCS 3HAHWA W IyTéM CpPaBHEHUS JOTIOJHHUTEIHHBIX HWCTOYHUKOB BBIIEISTH
WH(POPMAITUIO, KOTOpAst ABJISAETCS IPOTHBOPEUYNBON MITH MOXKET OBITh HEZIOCTOBEPHOM;
WCIIONb30BaTh IIPH BEHITIOJHEHWH Y4YeOHBIX 33JaHUi HAYYHO-TIONMYJISIPHYIO JIUTEPATypy
(U3MYECKOTO COJIepKaHMS, CIIPABOYHBIE MaTepHalibl, pecypchl ceTtu VIHTepHET, BianeTh
npuéMaMy KOHCIIEKTHUPOBAaHUSI TEKCTa, MpeoOpazoBaHus WH(POpMANWK W3 OJHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCEMEHHBIC M KPATKHE YCTHBIE COOOIIEHUs, 000011ast HHpOpMaInto
13 HECKOJIBKUX UCTOYHUKOB (DM3MUECKOTO COIEPKAHUSA, B TOM YHCIE MyOIMYHO MIPEICTaBIATh
pe3ynbTaThl MPOEKTHON WIIM HWCCIENOBATEIbCKOW JIEATENIBHOCTH, IPH 3TOM T'PaMOTHO
WCIIONIb30BaTh U3yYEHHBIN MMOHITHWHBIA ammapaT Kypca (PU3HUKH, CONTPOBOXKIATh BHICTYILIICHHE
MpEe3CHTalUEH;

MIPH BBITIOJIHEHUH y4eOHBIX MPOEKTOB M UCCIEAOBAaHUHN (PM3NYECKUX TPOIIECCOB PACTIPENEISTh
00s3aHHOCTH B TpyHIe€ B COOTBETCTBHUM C TIOCTaBJICHHBIMH 3a/ladyaMu, CIEIUTh 3a
BBHITIOJTHEHUEM IIJIaHa JICUCTBUI M KOPPEKTUPOBATh €ro, aJeKBAaTHO OICHHBATH COOCTBEHHBINM
BKJIAJ B JICATEIBHOCTh TPYIIIBI, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aMMOJCHCTBUE, TPOSIBIISS
TOTOBHOCTH Pa3peniath KOH(IUKTHI.

K xonmy oOy4enust B 9 kjacce npeIMeTHbIEC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPasKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

HUCIIOJIB30BaTh IIOHATHA: Ccucrema OTC‘IéTa, Marc€puajibHas TOYKa, TPaCKTOpUs,
OTHOCHUTEIIFHOCTh MEXaHWYECKOTO JIBMXKEHUSI, ieopMarus (yrnpyrasi, IiacTHIecKas ), TpeHHe,
[EHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, IEHTP THKECTH, abCONOTHO
TBEPIIOE TENO, IEHTP TSDKECTH TBEPIOTO Tejla, PAaBHOBECHE, MEXAaHWYCCKHE KOJICOAHUS H
BOJIHBI, 3BYK, WH(QPa3ByK W  YIbTPa3ByK, OJJEKTPOMATrHUTHbIE  BOJIHBL,  IIKaja
3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh W JalbHO30PKOCTh, CIIEKTPHI HMCITyCKaHUS U
MOTJIONIEHHUS, alb(a, OeTa- ¥ raMMa-H3ITyICHHUs, U30TOIIbI, SJIepHas SHEPreTHKA,

pasimuaTh sABIEHUS (pPaBHOMEPHOE W HEPaBHOMEpPHOE MPSAMOIWHEHHOE IBM)KEHUE,
PaBHOYCKOPEHHOE TMPIMOJIMHEWHOE JBIKEHHE, CBOOONHOE TaJieHHEe TeJ, PaBHOMEpHOE
IBIKEHHWE IO OKPYKHOCTH, B3aMMOJCWCTBHE TEN, PEakTHBHOE IBI)KEHHE, KoiebareabHoe
JBIDKCHHE (3aTyXalole W BBIHY)XICHHBIE KoJeOaHus), pe30HaHC, BOJHOBOE IBI)KEHUE,



OTpakeHHE 3BYKa, NPSMOJIMHEWHOE pAaCHpOCTpaHEHHE, OTpaXE€HHE M IPEIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpPaKEHUE CBETa, Pas3liOKEHHE OEIoro cBeTa B CHEKTP M CIOKEHHE
CIEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJAMOaKTUBHOCTh, BO3ZHUKHOBEHME
JMHEMYaToOro CHEKTpa M3Iy4YeHHs) MO0 ONUCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX AaHHOE (PU3MUECKOE SIBICHHE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DM3MYECKUX SIBICHUH B OKpY’KaroleMmM mupe (B TOM
yncie Gusnyeckue sBICHUS B MPUPOAE: MPWIMBHI M OTIUBHI, ABWXKeHUE TuiaHeT ColTHEeUHON
CUCTEMBI, PEAaKTUBHOE JIBUKEHHE >UBBIX OpPIaHM3MOB, BOCIPHATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPACEHUE, CEHCMMUYECKHE BOJIHBI, I[yHaMH, 3XO0, IBETa TeJl, ONTHYECKUE SBICHHS B
npupojae, OHOJIOTHYECKOE [EHCTBUE BUAMMOIO, YILTPA(QHOIETOBOTO H PEHTICHOBCKOTO
W3Ty4YeHUH, eCTECTBCHHBI paJWOaKTUBHBIA (OH, KOCMHUYECKHE JIyYd, PaJAHOAKTHBHOE
U3Iy4YeHHE TPHUPOAHBIX MHUHEPAJIOB, NEHCTBHE pAAMOAKTUBHBIX H3IYYEHMH Ha OpraHu3M
YyeloBeKa), MpPH O3TOM [EPEeBOJIUTh MPAKTHYECKYI0 3adadyy B Y4eOHyI0, BBIACIATH
CYLIECTBEHHBIC CBOWCTBA (IPU3HAKK) PU3NUECKUX SIBICHHIA;

ONKCHIBATh H3YyUYCHHBIC CBOWCTBA Tel M (U3MYECKUE SBICHUS, HCIONB3Ys (QHU3HUYECKHe
BEJIMYMHBl (CpeqHssl M MIHOBEHHass CKOpPOCTh Tella IpH HEPaBHOMEPHOM JBIKEHUH,
YCKOpEHUE, IepeMEelIeHue, yTh, YIJIOBas CKOPOCTb, CHJA TPEHUs, CHiIa YNPYIOCTH, CHia
TSOKECTH, YCKOpEHHE CBOOOJHOTO TMaJCHUS, BEC TeJa, UMITYJIbC Tela, HMITYJIbC CHIIBI,
MeXaHHueckass pabdoTa ¥ MOIIHOCTh, NOTEHIMAIbHAs DJHEPrUsl Tela, IOAHATOrO Haj
MTOBEPXHOCTBIO 3€MJIM, MOTEHLIMANIbHAS SHEPTUS CXKATOM NMPYKUHBI, KHHETHYECKas SHEeprus,
MOJIHAsT MEXaHWYecKash SHEeprus, MepHoJ M 4YacToTa KoJeOaHWi, UIMHA BOJHBI, IPOMKOCTbH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTelb MPEIOMIICHHS CpPEAbl), IIPU ONMHCAHUH
NPaBWIBHO TPAaKTOBATh (PU3MUYECKHH CMBICH HCIIOJIb3YEMBIX BEJIMYMH, OOO3HAuYEHUs U
eAMHULB! (PU3MUECKUX BEJIMYMH, HaXOAUTH (POPMYIIbI, CBSA3BIBAIOLINE NAaHHYIO (H3HUYECKYIO
BEJIMYMHY C APYTMMHU BEIMYMHAMH, CTPOUTH I'paduKu U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOWCTBAa Tel, (U3NYECKHE SBICHUS M IPOLECCHl, HCHONB3YS 3aKOH
COXpPAHEHHUs SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS, IPUHLUI CYIIEPIIO3ULINN CHJII, TPUHIIMIT
oTHocuTenbHOCTH lammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI
OTPaKeHMSI U IPEJIOMJICHHSI CBETA, 3aKOHBI COXPAHEHHS 3apsiI0BOIO M MAaCCOBOIO YHCEN MPH
ANEPHBIX PEaKkUHsAX, MPH 3TOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA M 3alUCBIBATH €TO
MaTeMaTHYEeCKOE BBIPAKEHUE;

OOBSICHATH (PU3MUYECKHE HPOLECCHl M CBOMCTBA TEJI, B TOM YHUCIE M B KOHTEKCTE CUTyalMi
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH
0o0BbsicHEHHE U3 2—3 JIOTMYECKHUX IIAroB C ONOPOH Ha 2—3 M3y4EHHBIX CBOMCTBA (U3UUECKUX
ABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THple 3afayd (ONMUpAIOIIMEcs] HAa CUCTEMY M3 2—3 ypaBHEHHH), HCIONb3YS
3aKOHBI M (OPMYIBI, CBS3bIBAIOLINE (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHANN3a YCIIOBHS
3aJa4M 3alUChIBaTh KPaTKOE€ YCJIOBHE, BBIBIATH HEJOCTAIOIIUE WM H30BITOYHBIC AaHHBIC,
BBIOUPATH 3aKOHBI ¥ (HOPMYJIBI, HEOOXOIUMBIE JUTS PEIICHUS, TPOBOJUTH PACUETHI M OIICHUBATH
PEATMCTUYHOCTD TTOYYEHHOTO 3HAYeHNS (PU3NUIECKON BETMIUHBL;

pacro3HaBarh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh NPU IMOMOIIM (U3UYECKUX METOJIOB,
WCTIOJNIB3YSl OINMCAHHME WCCIIEIOBAHMS, BBLICTSATH IPOBEPSEMOE IPENIOJIOKEHUE, OICHUBATH
IPaBUIBHOCTh MOPsIKAa IIPOBEIEHUsI MCCIENOBaHMs, JelaTh BBIBOJIbI, HMHTEPIPETHPOBATH
pe3yibTaThl HAOJIIOJCHUH U OIIBITOB,

IPOBOJUTE ONBITH MO HAOMIONCHUIO (DM3MUYECKHUX SBICHUH WM (DU3NUECKHX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbprOTOHA, 3aKOHAa COXpaHEHMs JHEPIUH, 3aBHCUMOCThH IIEpHOAA
KoJIeOaHUHl IPYKUHHOIO MasgTHHKA OT MAacchl I'Py3a U KECTKOCTH NMPYKHUHBI U HE3aBUCUMOCTb
OT aMIUIMTYIbl MaJIbIX KojeOaHMM, NMPSIMOJIMHEHHOE pPacHpOCTpPaHEHHE CBETA, Pa3JIOKEHUE
Oenoro ceera B CHEKTp, M3yYCHHE CBOICTB H300pa)KCHUS B IUIOCKOM 3€pKajle M CBOWMCTB



n300paeHus1 TpenMeTra B coOuparomield JinH3e, HaOJNroleHHe CIUIOLMIHBIX M JIMHEHYaThIX
CHEKTPOB M3IYYEHHUS): CaMOCTOATENIFHO COOMpaTh YCTaHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHMsI, OMUCHIBATh X0/ OIIBITA H €0 Pe3yIbTaThl, HOPMYIHPOBAThH BHIBOBI;
NPOBOJMTH MPH HEOOXOIUMOCTH CEPHIO MPSIMBIX M3MEPEHHUH, Ompenensisi cpelHee 3HaueHHe
n3MepsieMol Benn4HHBI ((POKYCHOE PacCTOSIHHE COOMpArolleil IMH3bI), 0OOCHOBBIBATH BBHIOOD
croco06a n3MepeHus (U3MEPUTEIBHOTO IPUO0Opa);

MPOBOJNTH MCCIEJOBAHNE 3aBUCHMOCTEH (PU3MYECKHX BEIMYMH C HUCIOJIB30BAHHEM MPSMBIX
M3MepeHHi (3aBUCUMOCTh IIyTH OT BPEMEHH TPH PaBHOYCKOPEHHOM JABIKEHHH 0€3 Ha4aJIbHOM
CKOpOCTH, Tepuoja KojeOaHWH MaTeMaTH4ecKoro MasTHHKa OT AJUHBI HUTH, 3aBUCHMOCTHU
yIJ1a OTpasKeHHs CBETa OT yIJia MaJeHUsl U yIJia IPeIOMIICHUS OT yIJia MaJieHHs): MJIaHupOBaTh
UCCIIEIOBaHUE, CAMOCTOATENILHO cOOMPATh YCTAaHOBKY, (PUKCHPOBATh pe3yIbTaThl MOTYYEHHON
3aBHUCUMOCTH (U3UYECKUX BEIUYMH B BUAE TaOmWI U TpaduKoB, JenaTh BBIBOABI IO
pe3ynbTaTaM UcCIeI0BaHus;

MPOBOJUTH KOCBEHHBIE M3MEPEHHUsS] (PU3NUECKUX BEIMYUH (CpPEeIHSSI CKOPOCTh M YCKOpPCHHE
Tela TPH PABHOYCKOPEHHOM JIBHXKCHUH, YCKOPEHHE CBOOOJHOTO MaJeHHs, >XECTKOCTD
NPY>KUHBI, KO3QOUIMEHT TPEHUST CKOJILKEHUS, MEXaHN4ecKasi paboTa M MOIIHOCTh, YaCTOTa U
nepruoag KOHC63HHI>'I MAaTCMaTH4YCCKOro M IMPYKUHHOI'O MAATHUKOB, OITUYECKad CHJIA
coOWparomieli JTUH3bI, paJAUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEpPEHHs, COOHMpaTh
OKCIHCPUMCHTAJIIBHYI0O YCTAHOBKY W  BBIIIOJHATH HU3MCPCHUA, ciIcaysa Hpe[LHO)KeHHOﬁ
HWHCTPYKIHH, BBIYUCIIATH 3HAYCHHUC BCIIMYMHBI U aHAJIU3UPOBATH IMOJTYUYCHHBIC PE3YJIbTAThl C
y4€TOM 3aJJaHHOM MOrPEIIHOCTH U3MEPEHHIA;

coOJIFOIaTh TIpaBUJIa TEXHUKH O€30TIACHOCTH MIPH padoTe ¢ TabopaTOpHEIM 000pyIOBaHUEM;
pasinyaTh OCHOBHbBIE NPHU3HAKM HM3YYEHHBIX (U3MUECKUX MOJENIeH: MaTepuanbHas TOYKa,
abCOJIIOTHO TBEPAOE TENO, TOUYECUYHbIM HMCTOYHMK CBETa, JIyd, TOHKas JIMH3A, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsI MOZEIIb ATOMHOT'O SIPa;

XapaKTepU30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMoOpoH Ha WX omucaHus (B TOM YHMCIIE: CIUAOMETpP, NATYUKU IIOJIOKEHHS, PACCTOSHUS U
YCKOPEHHUS, pakera, 3XO0J0T, OYKH, HepHcKom, (oToanmnapar, ONTUYECKUE CBETOBOMBI,
CIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), MCIIONb3ys 3HAHUS O CBOMCTBaX (DU3UUECKUX
SBJICHUH W HEOOXOUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMBl W CXEMAaTHYHBIE PHUCYHKH H3YYCHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENbHBIX NPUOOPOB M TEXHOJOIMYECKHX MPOLECCOB IPHM PELICHWH Yy4ueOHO-
NPaKTUYECKUX 337a4, ONITUYECKUE CXEMBI JJIs1 IOCTPOEHHS N300paKeHNUH B IIFIOCKOM 3€pKaJie u
coOuparolel JInH3e;

NPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMAIHMIO O MpUMepax) NPaKTHYECKOTO HCIIOJIb30BaHUs
¢u3NUeCcCKUX 3HAaHUH B IIOBCETHEBHOM KU3HH 1151 oOecieueH s 0e3011acCHOCTH IpH 0OpalleHnn
¢ npuOopamMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHHs 30POBbS M COOIIOIEHHUS HOPM
HKOJIOTHYECKOr0 MOBEICHHS B OKpPYXKAIOIEH cpene;

OCYILECTBIIATH MOUCK MH(popMamu pusndeckoro cogepkanusi B IHTepHETE, CaMOCTOATEIEHO
(GhopMyIUpYsl TIOUCKOBBIH 3alpPOC, HAXOIUTh IyTH ONPEACICHUS JOCTOBEPHOCTH IMOJYyUYSCHHON
I/IH(i)OpMaIII/II/I Ha OCHOBC NMMCHOILINXCS 3HAaHUU U JOITIOJTHUTCIIbHBIX HCTOYHUKOB,

WCIONb30BaTh IPH BBHIMIOJHEHWH Y4YeOHBIX 33JaHUN HAYYHO-TIONMYJISIPHYIO JINTEPATypy
(U3NYECKOTO COJIEPXKAHUsS, CIPABOYHBIE MaTepHalbl, pecypchl ceTd HHTepHeT, BlajeTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus MH(DOpPMALMH W3 OJHOW 3HAKOBOMH
CHCTEMBI B IpyTYIO;

co37aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOLICHUS HAa OCHOBE HH(OpManuHM H3
HECKOJIBKMX HCTOYHHKOB (DPU3MUECKOTO COAEpKaHUS, IMyOIMYHO HPEICTABIATH PE3YNIbTAaThl
IPOEKTHOM WM MCCIEJOBAaTENbCKON MAEATENbHOCTH, NPH 3TOM TI'PaMOTHO HCIIOJIb30BAaTh
M3YYCHHBIM TMOHATHUHHBIN ammapaT H3y4aeMoro pasieia (HU3HKH H  COIPOBOXKIATh
BBICTYIUICHHE IpE3CHTalMel ¢  y4éToM  OCOOCHHOCTEH  ayIUTOPUH  CBEPCTHHKOB.



TEMATHUYECKOE IIVIAHUPOBAHUE

7 KIIACC
Koau4yecTBo yacos
HaumeHnoBaHue pa3gesioB M TeM JyiekTpoHHBIE (LM (PpPOBLIE)
Ne n/m KonTpoabubie IIpakTuyeckue
MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoTbI
Pasnes 1. ®u3nka u e€ posib B NO3HAHUY OKPY/KAIOLIEro MUpa
11 DUBHKA - HAVED O e 5 bubnuoreka [JOK
' WSHKA © Hayka O TIpupoa https://m.edso0o.ru/7f416194
Bu6nmoreka IJOK
1.2 ) 2 1
HISHHCCIHE BEMITIHbL https://m.edso00.ru/7f416194
Bu6nuoreka IJOK
1.3 E 5 2 1
CTECTBEHHOHAYYHBIN METOJI TO3HAHUS https://m.edso0.ru/7f416194
Hroro mo pasneny 6
Paznes 2. [leppoHayanbHbIe CBeIeHUS 0 CTPOEHHH BellecTBa
2.1 CTpoeHue BelecTBa 1 bubmiorexa LIOK
' P B https://m.edso0o.ru/7f416194
99 JIBm>keHre U B3aUMOJICHCTBUE YaCTHI] 5 1 bubmuoreka LIOK
' BelIecTBa https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSHUS BEIlleCTBA 2 bubmorexa LIOK
' P - hitps://m.eds00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHHe M B3auMo/ieiicTBHE TeJl
3.1 MexaHn4ecKoe JBIKECHHE 3 bubmiorexa LIOK
' A https://m.edso0.ru/7f416194
bubmuoreka IIOK
2 ) 4 1
3 HEPIHA, MAcea, [IoTHOCTD https://m.edsoo.ru/7f416194
Bu6nmoreka IJOK
. .B 14 2
33 Cuta. Bugst cun https://m.edso0.ru/7f416194
Hroro mo pazneny 21



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

Pa3znen 4. /laBiieHne TBEPABIX TeJ, ;KUAKOCTEH U ra3oB
Hasnenue. Ilepenava napieHus

4.1 TBEPABIMH TEJIAMH, )KUIKOCTIMHU U 3 buomiorexa LIOK
' cPA CIIAMIL IO https://m.edsoo.ru/7f416194
razamu
bubmuoreka LIOK
4.2 Hlapnerue xiaKocTH > https://m.eds00.ru/7f416194
bu6nmoreka IJOK
4.3 Amoceproe Aasaerie 0 https://m.edso00.ru/7f416194
44 JelicTBrE KUAKOCTH U Ta3a Ha 7 3 bubnuoreka [JOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo paznemy 21
Pasnen 5. PaGota u MomHOCTB. JDHeprus
bubmuoreka LIOK
A P 1
> a60Ta K MOIIHOCT 3 https://m.edso00.ru/7f416194
Bu6nuoreka IJOK
52 Hpoctete MexaHHsMEL > 1 https://m.edso0o.ru/7f416194
bubmuoreka LIOK
>3 Mexaitecicas SHepris 4 1 https://m.edso0.ru/7f416194
Uroro mo paznemy 12
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 68 12

[NPOI'PAMME



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

HaunmeHoBaHue pa3iesioB U TeM

KoangecTBo yacoB

JuiekTpoHHBbIE (1 (pOBLIE)

Ne n/m KonTposabHbie IIpakTuyeckue
NMpoOrpamMMmsl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoTsI
Paznen 1. TemioBble siBJIeHUsI
. bubmumoreka LIOK
11 CtpocHHE 1 CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6nmoreka IJOK
1.2 T 21 1
CILTOBBIC TPOLECChl > https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 28
Paznen 2. DinekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
21 DJIEeKTpUYECKUE 3apsiabl. 3aps>KEHHbBIE 7 1 bubmmorexa [IOK
' TeJla ¥ UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
N . bubnuoreka [IOK
2.2 [TocTosSTHHBIHN NIEKTPHUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bu6nmoreka IJOK
2. M 1 1.
3 ATHITTHBIC ABICHILA 6 > https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasE UHIYKIIUS 4 bubmorexa LIOK
' P e https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB I1
OB O CTBO HACOBTIO 68 3 145

[NPOIT'PAMME



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

HaunmeHoBaHue pa3iesioB U TeM

KoauuecTBo yacoB

JuiekTpoHHBbIEe (1U(pOBLIE)

Ne n/m KonTposabHbie IIpakTu4yeckue
nporpaMmbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Pa3gen 1. Mexannueckue siBJeHUS
11 MexaHn4ecKkoe ABMIKEHHE H CIIOCOOBI 10 bu6nmoreka IJOK
' €ro onucaHus https://m.edsoo.ru/7f41a4a6
bu6nmoreka IJOK
1.2 B 7 20 1
SAHMOAIEHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
13 3aKOHbI COXpaHEHHA 10 https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 40
Paszaen 2. MexaHu4YecKHe K0JI€0AHUSA M BOJIHDI
Bu6nuoreka IJOK
2.1 M 7
CXAHHHECKHE Koe0anmA https://m.edsoo.ru/7f41a4a6
bubmuoreka IIOK
2.2 M . 8 1
CXAHIHECKHE BOTHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro mo paznemy 15

Paspest 3. DneKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI

31 OneKTpOMarHuTHOE MoJe U 6 Bbubnuorexa LIOK
' AIIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pasznen 4. CBeToBbI€ IBJICHUS
41 3aKOHEI pacIpOCTPaHECHUS CBETa 6 bubmmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
4.2 JI 0 6
HHSBUH OTITHHACCKUE NPHOOPLI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue Genoro cBera B CIIEKTP 3 Bbubmuoreka LIOK



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

Uroro no pazneny 15
Pasznen 5. KBanToBhIe SIBJIEHHS
51 Hcnyckanue v NoriomeHue cBera 4 1 Bubnmuoreka LJOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHHEe aTOMHOTO sipa 6 1 bubmiorexa IOK
' p AP https://m.edsoo.ru/7f41a4a6
bu6nmoreka IJOK
5.3 S 7 1
FICPHELE peaKiti https://m.edsoo.ru/7f41a4a6
HUroro mo paznemy 17
Paznen 6. [loBTOpUTEILHO-000011IAI0IIMIA MOYJIb
I1
6.1 coOBeT °§Z§E§ : 0226;;63111 3a7-9 9 2 brbmmorexa LIOK
' sep My https://m.edsoo.ru/7f41a4a6
KJ1ace
Hroro mo pasneny 9
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOI'PAMME
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