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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qu3nke Ha YpPOBHE OCHOBHOrO OOIIEro o0O0pa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUU K pe3ysbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM (enepaibHOi paboueid mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznukay.

Copmepxanne mporpamMmbl M0 (pU3MKE HampaBieHO Ha (HOpMHpOBaHHE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYarOIIUXCsl M OPraHU3alui0 H3Yy4YEHUs
bu3MKKM Ha JAEATENbHOCTHOM ocHOBe. B mporpamme mo ¢u3uKe YyYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpenmera B peanusainuu TpedoBanuiik ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEIMETHBIM pe3yJibTaTaM O0yUeHUS, a TaKkKe
MEXKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o gusrke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaa
1o rogam oOyudeHus (IO Kijaccam), mpejiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUs! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEP)KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaroNIuXCsl.

[Iporpamma 1o ¢u3uKe pazpaboTaHa C IEJIbI0 OKa3aHHs METOJUYECKOU
MOMOIIIY YYUTEIIO B CO3/ITaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB H
SABJICHUM, W3y4YaeMbIX XHUMHEH, OHOJOrMel, acTpoHOMUe U puznueckoit
reorpaduei, BHOCHUT BKJaJd B €CTECTBEHHOHAy4YHYIO KapTUHY  MHUDA,
MPEeNOCTaBsieT HaumOoJiee SICHbIE O00pa3llbl MNPUMEHEHHS HAayyHOTO METoj/a
MO3HAHUS, TO €CTh CIIOCO0A MOIYYEHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 raaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOU TIPaMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJIAJICHUE
CIEAYIOINIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSICHATH SABJICHUS;

e OIICHWBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMSI,;

e UHTEPOPETUPOBATH  JaHHbIE W  HKCMOJIb30BAaThb  HAay4YHBIE
JI0Ka3aTeNIbCTBA JJIsl TOJYYEHUS BHIBOJIOB.

[enn wusyueHuss (U3MKU HA YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoli ®Deaepanuu, pean3yrOIINX
OCHOBHBIE 0011Ie00pa30BaTeIbHbIC MPOTPAMMBI, YTBEPXKICHHON pelIeHuEeM



Komnerun MunucrepctBa npocseiienusi Poccuiickoit @eneparuu (IpoTOKOJ OT 3
nexadpst 2019 r. Ne [1K4BH).
ey uzyyenus: (pusuKu:

NpuOOpEeTEeHUEe WHTEpeca U CTPEMIICHUS OOYyYarolmMXcs K HayqYHOMY
M3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (POpMHUpOBaHUE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMupOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa HU3Yy4YeHHUS
OCHOB CTPOCHHsI MaTepuH U (QyHTaMEHTaIbHBIX 3aKOHOB (PU3UKHU;
dopMupOBaHHE TPEICTABICHUNA O PO (U3MKHU IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  MPEJICTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuien
poheCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JaJibHENIeMy OOyU€HHUIO B 3TOM HaIIPABJICHUU.

JlocTikeHne 3THX Ielied MporpaMMmbl MO (PU3MKE HAa YPOBHE OCHOBHOIO
o011iero oOpazoBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHue 3HAaHUW O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, DJJCKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSIX;

npUOOpETeHNEe YMEHUN ONMUCHIBATH U OOBICHATH (DM3UYECKHUE SIBICHUS C
MCIIOJIb30BaHNEM TIOJTYYEHHBIX 3HAHU;

OCBOEHHME METOJOB pEIIEHUS MPOCTEMIIMX PACUCTHBIX 3a4a4y C
UCIIOJIb30BaHUEM buznyeckux MOJIeTIeH, TBOPUYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBJICHUS U BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIC MCCJIEAOBAaHUSA C
MCIIOJIb30BaHNEM U3MEPHUTEIHHBIX PUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MH(popMaruel (HU3NIECKOro COJEp KaHMs,
BKJIFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (QUBHKHU, aHAIHU3 U
KPUTHUYECKOE OIIEHWBaHNE WH(POPMAITUH;

3HAKOMCTBO €O chepaMu poheCCUOHAIBHOU JeATeIbHOCTU, CBSI3aHHBIMU
C (uU3MKOH, W COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSX (PU3UYECKON HAYKH.

Ha wu3ydenue ¢usuku (0a30BbI YpOBEHH) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEN0), B 8
kiacce — 68 vacoB (2 4aca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B Hefenio).

[Ipennaraemeiii B mporpaMme no ¢Gu3MKe MepeyeHb J1adopaTOPHBIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTeP, YUUTENb JIeJIaeT BIOOp MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOCHHOCTEU
oOy4JaronmMxcs, Crucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e¢ poJib B IO3HAHMHU OKPY/KAKOIIEr0 MUPA.

@usnka — Hayka o mnpupope. SABneHus mnpuponbl. duznyueckue SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mmepenune ¢usndeckux BenudynH. Dusnueckue
npuoopsl. [lorpentHocTs n3mepennil. MexxayHapoaHas CUCTEMA €IHMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd HM3y4alOT MPUPOAY.
EcTecTBeHHOHAy4YHBI METOJ TMO3HaHUS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBIXKEHHE TMIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro sBieHus. Onucanue PU3NYeCKUX SBJICHUN ¢ TOMOILIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIE

SBJICHUSL.

2. ®duznueckue nMpuOOPHl U MpoIeaypa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM PUOOPOM.
Jlabopamopnvie pabomul u onvimol.
1. OnpeneneHue NEHbI AETICHUS IKaJIbl K3MEPUTEIBLHOTO MPHOOpA.
2. M3MepeHue pacCTOSAHUMU.
3. H3mepenue oObeMa KUIKOCTU U TBEPAOTO Tea.
4. Onpenenenue pa3MepoB MAJIBIX TEIL.
5. M3mepeHnue temmeparypsl NpU IOMOIIM >KUJIKOCTHOIO TEPMOMETpa WU
JaTYuKa TEMIIEPATYyPBhl.

6. [IpoBeneHue mccneaoBaHUs IO MPOBEPKE TMIOTE3bl: AAIBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJible, 4eM OOoJblle BhICOTA
IyCKa.

Paznen 2. IlepBoHayasibHbIe CBe/IeHNSI 0 CTPOEHUH BellleCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JBrm>kenue dyactuil BemecTBa. C(CBA3b CKOPOCTHM JBHXKEHHMS 4YacTHUI[ C
Temnepatypoil. bpoyHoBckoe nBmxeHue, aud@ysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, >KMJIKOCTEH U TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO ABMXKEHUS.



2. HaGmonenue nuddyszun.
3. HabGmomenune  siBmeHuid,  OOBACHSIONIMXCS  MPUTSHKEHUEM WM
OTTAJIKUBAHUEM YaCTHI] BEIIIECTRA.

Jlabopamopnsie pabomut u onvimot.

1. OneHka JuMaMeTpa aroMa METOJOM psiioB  (C  HMCIOJIb30BaHUEM

dboTtorpaduii).
2. OmnbITHI 110 HAOJIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO NCHUCTBUS CHII MOJEKYISIPHOTO IPUTSKECHHUS.
Paznen 3. /IBu:keHue U B3auMoOieliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpellHsAsI CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHMH. Pacuer myTtu u
BPEMEHU JIBUKCHHUSL.
SlBnenue wuHepnuu. 3aKOH MHEpUUHU. B3anmoAelcTBUE TeNl KaK NpPUYMHA
W3MEHEHHUSI CKOPOCTH JBHXKEHUsI Tesl. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
00BEMa BEIECTBA.
Cuila Kak XapakTepucTUKa B3auMojaeucTBUs Teil. Cuila ynpyrocTd W 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO JUHAMOMETpA. SIBJICHHE TSATOTEHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomasa cuil. Cuia TpeHUsl.
TpeHue CKOJIbKEHHS U TPEHUE NOKOsA. TpeHue B MpUPOE U TEXHUKE.
Jlemoncmpayuu.
1. HaGmonenue MmexaHnuecKoro JBUXKEHUS Tea.
2. H3mepenune ckOpOCTH NMPSAMOJMHEMHOTO JIBUKEHHUS.
3. HaOmronenue siBneHus: HHEPIIUH.
4. HalGmoneHne u3MeHEeHUs1 CKOPOCTH MPU B3aUMOJICUCTBUU TeIl.
5. CpaBHEHHE MACC IO B3aUMO/ICVCTBUIO TEIL.
6. CnoxkeHue cuJjl, HapaBJIEHHBIX MO OJHON NPSIMOA.
Jlabopamopnwvie padbomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO JBUXKEHUA (IIapUKa B KUJKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jajiee).

2. OmpeneneHue CpeaHE CKOPOCTU CKOJIBKEHHsI OpyCKa WIM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmbBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (medopmarivn)
MPY>KUHBI OT IPUIIOKEHHOM CHIIBI.

5. ONBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHUS CKOJIBKEHHS OT
Beca TeJla U XapaKTepa COMPUKACAIOIIUXCS MOBEPXHOCTEH.

Pa3nen 4. /laBiienne TBEPABIX TeJl, dKUIKOCTEH U ra3oB.



Hasnenne. CriocoObl YMEHBIIEHHs U YBEIUYEHUs AaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJIEHHA raza oT oObema, TemmepaTypsl. Ilepemaua naBneHus
TBEPABIMH TEJIAMHM, JKUIKOCTAMH M Tra3zamu. 3akoH [lackans. ITneBmartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOMHBI. [ mapocraTmyeckuid
napajokc. Coobmatromuecs cocynpl. ['uapaBnuueckne MEXaHU3MBbl.

Atmocdepa 3emsn u atMocdepHoe naBiaeHUE. [IpUUMHBI CylIECTBOBaHUS
BO3QylmHOW oOosouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOTro
JaBJIeHUS. 3aBUCHMOCTh aTMOC(EpHOTo JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuGops! 1151 U3MepeHus: aTMOC(EepHOTO TaBICHHUS.

JleficTBHE MKUAKOCTH UM ra3a Ha MOrpYyKCHHOE B HUX TeJo. BelTankuparonias
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Hemoncmpauuu.

1
2
3
4.
5
6

~

3aBHCHUMOCTb JABJIECHUS ra3a OT TEMIIEPATYPHI.

Ilepenaua naBiaeHus )KUIKOCTBIO U Ta30M.

CooOuiaromuecs cocyabl.

I'mpapaBamyeckunii mpecc.

[IposiBieHue ecTBUS aTMOC(PEPHOTO TaBICHUS.

3aBUCHMOCTh BBITQJIKUBAIOLIEH CUJIbI OT 00bEMa NOTPYKECHHON YacTU
T€Ja ¥ IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOM KUIAKOCTH.
YcnoBue miiaBaHus TEN: IJIABAHWE WM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEMN TENA U JKUIKOCTH.

Jlabopamopnwie padbomol u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJE OT 00beMa MOTPY>KEHHOH B
KUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOIICW  CUJIBI, JCWCTBYIOIIEH Ha  TeJo,
MIOTPYKEHHOE B )KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEN CHJIbI, IEVCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MacChl Tea.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAOIIEH CHUJIBL,
JEUCTBYIONIIEH Ha TEIO0 B KHUIAKOCTH, OT 00bEeMa TMOTPYKCHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH JKUJIKOCTH.

KoHncTpyupoBanue apeoMmeTpa WIM KOHCTPYUPOBaHUE JIOAKU U
OnpeJiesIeHHE €€ rPy30M0AbEMHOCTH.

Pa3zgea S. PaGora 1 MOIIHOCTH. JHEPIHsl.

Mexanuueckas pabota. MOITHOCTb.

[IpocTeie MexaHW3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. llpaBmiio
paBHOBecHs pbryara. [[puMeHeHne nmpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwio» MexaHukd. KIIJI mpocteix mexanusmoB. IIpoctsie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUS.
[IpeBpalenre 0JTHOrO BUIa MEXAaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomut u onvimot.

1. Omnpenenenne pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBXKEHHMH Teja

10 TOPU30HTAIIBHON TIOBEPXHOCTH.
2. HccnenoBanue yciaoBUM paBHOBECHS pblyara.
3. Usmepenue KIIJ[ HaKIIOHHOMU IIJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTHH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopgenun TBEpPAOro, >KUAKOTO W Ta3000pa3HOTO COCTOSHUU BEIIECTBA.
Kpucramnnueckue u amopgubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPJBIX TEJ HAa OCHOBE TMOJIOKEHUNA MOJICKYJISIPHO-KUHETUUECKON TEOpHHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TemIOBOe paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKECHUS
yactull. Buytpennss osHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH DHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bun TeIIonepeaauu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TyUCHHUE.

KonudectBo TemnoThl. YaenbHash TEMJIOEMKOCTh BEIIECTBA. TeMaoo0MeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBienune
OTBEpACBAHUE KPUCTAUIMUYECKUX BEIIECTB. YJeJbHAs TEIUIOTa IIJIaBJICHHUS.
[TapooOpazoBanue u koujeHcauus. Mcnapenue. Kumnenuwe. YaenbHash TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHHUSI.

BrnaxxHocTts Bo3ayxa.

DHeprust TOIJIMBa. Y IeJbHAas TETIOTa CrOPaHMUSL.

[Tpuniuner pabotel TeroBbix asurateneit KIIJ[ TermoBoro asurarens.
TeruioBble IBUTATENIN U 3aLATA OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHUS U IIPEBPAICHUS SHEPTUH B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpauuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Habmronenue nuddysuu.

HaGnronenue siBjeHNI cMadnBaHUs M KAWJUIIPHBIX SBIICHUN.
HabGnronenue TemioBoro pacumpeHust Tell.

W3mMeHeHne maBjeHUs rasa NpU U3MEHEHHU 00BhEMa M HAarpeBaHUU WJIU
OXJIKJICHHU.

[IpaBumna usMepeHus: TeMIepaTyphl.

Buae! Tenmonepenayu.

OxJakIeHne MPU COBEPIICHUU PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMHU CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HabGmronenne kuneHus.

HabmroneHue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBICHUH.
Mojaenu TenJIOBBIX JIBUTATEICH.

Jlabopamopnvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITB IO OOHAPYKEHUIO ACHCTBUS CUIT MOJICKYJIIPHOTO IPUTSDKCHHUS.
OnbITHI 1O BRIPAIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIM caxapa.
OnbITel 110 HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS] Ta30B, XKUAKOCTEU U
TBEPJBIX TEIL.

Omnpenenenre gaBiIeHUs BO3AyXa B OAJJIOHE HINPUIIA.

OMnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIABJIEHUS BO3/1yXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTHU IJIUHBI CTOJIOMKA KUIKOCTU
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPhI.

HaOmronenne u3MEHEHHSI BHYTPEHHEH OSHEPruud Tejla B Pe3yJibTare
TerIonepeayr U padoThl BHEITHUX CHJI.

HccnenoBanue siBJICHUS TEIOOOMEHA MPU CMENIMBAHUU XOJIOJHOU U
ropsiuer BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  IpHU
TEIMJI000MEHE C HArPEThIM METAITTUYECKUM ITUITMHAPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca uCnapeHusl.

Onpenenenrne OTHOCUTEIBHOM BIA)KHOCTH BO3/1yXa.

Ornpenenenue ynelbHONW TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DnexkTpuyeckne 1 MATHUTHBIE SIBJICHUS.

Onektpuzanus Tenl. J[Ba poaa 3JEeKTpHUUECKUX 3apsaoB. BzammopeictBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ1 OT BETMYMHBI 3apsIIOB U PACCTOSHUS MEXK]Y TEJIaMH).

Onekrpudeckoe mnoisie. Hanpsox€HHOCTh snekTpuyeckoro moss. [IpuHomn
CYNEPHO3ULIUH JIEKTPUUECKUX T0JIeH (HAa KAY€CTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsioB. DJEMEHTAPHBIA AJEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOJHHMKM W JUAPNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsaa.

DNEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJICKTPUYECKOrO TOKAa.
M cTOYHMKN TOCTOSIHHOTO TOKa. JISHCTBUS SIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B dKUIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuma Toka.  DIEKTPHUUECKOE  HANPSKEHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. YJIEIbHOE COMPOTUBIEHHE BellecTBa. 3akoH Oma
I ydactka nenu. llocnmemoBarenbHOe W MApAUIEIbHOE  COCAUHEHUE
MIPOBOJHUKOB.

PaGota W MOIHOCTH »3JeKTpHUEeCKOro Toka. 3akoH Jxoyns—JleHia.
DneKTpUYecKre U U MOTPEOUTETN dIEKTpUIecKor dHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHATHL.  B3auMonelcTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAYCHUE JJIS KU3HU Ha 3eMJIe.
OmeiT  Opcrena. MarnuTHoe T1oJie  3JIEKTpUYECKOro Toka. lIpumeHeHwue
AJIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MATHUTHOTO TOJISI HA TPOBOIHUK C TOKOM.
DJIEKTPOABUTATENL MOCTOSSHHOIO TOKa. M Crmonb30BaHHWE SIECKTPOJABUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SIBneHue 3neKTpoMarHuTHOW MHAYKIUU. [IpaBumno JleHma.
DIeKTporeHepaTop. CrniocoOb1 IIOJTy4YECHUS AIEKTPUYECKOU SHEPTHH.
DIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa po/ia PNEKTPUUECKUX 3apsI0B U B3aUMOJECHCTBUE 3aPSKEHHBIX TE.
Y CTpONCTBO U AEUCTBHE IIEKTPOCKOTIA.
DJIeKTpOCTaTUYECKAst UHIAYKITHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpOoBOHUKY W OUDIICKTPUKH.
MonenupoBaHr€e CUIIOBBIX TMHUM 3JIEKTPUUECKOTO TOJIS.
HcTouHMKM OCTOSIHHOTO TOKA.
JIeCTBHUS IIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJKOCTH.
. I"'a30BbIl pa3psa.
. I3mepenune cuibl TOKa aMIepMETPOM.
. I3mepeHnne 3J1eKTpUIeCcKOro HApsiKEHUsI BOJIbTMETPOM.
. Peocrar u marazuH cOnpoTUBIICHUM.
. B3anmonencTBre noCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MTOJ0COB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHie MarHUTHBIX [10JIEH OCTOSIHHBIX MAarHUTOB.

OmneIT Opcrena.

MarHuTHoe€ 1oJie TOKa. JIEKTPOMArHur.

JleificTBrE MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

DNEKTPOABUTATEND IOCTOSHHOTO TOKA.

HccnenoBanue sBI€HUS 2JEKTPOMAarHUTHON UHYKIUH.

OnebiTel @apajes.

3aBUCUMOCTh HAIpPaBIEHUS MHAYKIHOHHOIO TOKAa OT YCJIOBUH €ro
BO3HHKHOBEHUSI.

DeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie padbomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO JJEKTPU3AlMM TeJl HMHAYKUMEH U 1pu
CONPUKOCHOBEHHH.

HccnmenoBanne JEWCTBUSA  DJIEKTPUYECKOIO TIOJISI HAa TIPOBOJHHMKUA M
JUDJIEKTPUKHU.

C6opka u npoBepka padbOThI FNEKTPUUECKON LIENH MTOCTOSHHOTO TOKA.
N3mepenure U peryJupoBaHue CUIbl TOKA.

N3mepenue 1 peryimpoBaHre HapsKeHUs.

HccenenoBanre 3aBUCUMOCTH CUJIBI TOKA, WIYLIETO YEPE3 PEZUCTOP, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIPSKEHHS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD IIEKTPUYECKOTO
CONPOTHUBJICHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOWAAN IIOIEPEYHOIrO
CEYEHUs U MaTepHaa.

[IpoBepka mnpaBuiia CIIOXKEHUS HANPSHKEHUA NpPH  MOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna Uisi CWIBI TOKa IPU IAPAJUIETBHOM COEAVMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUUECKOTO TOKA, MAYLIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

HccnenoBanye 3aBUCHMOCTH CUJIBI TOKA, UAYIIErO YEpe3 JAMIIOUKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpesarensi.

HccenenoBaHne MAarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.
WN3yyeHne MarHMTHOrO IOJSL IOCTOSIHHBIX ~MAarHUTOB IPU  HX
00BEIMHEHUU U Pa3JICIICHUN.

Hccnenosanue neicTBUs 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUSA
KAaTyIIKd C TOKOM M MAarHuTa OT CWJIbl TOKa W HalpaBJICHUS TOKa B
KATyIIKE.

18. MI3yueHne AeiCTBUS MarHUTHOTO I10JIS1 HA IIPOBOJIHMK C TOKOM.

19. KoHCcTpyHrpoBaHue u n3ydeHue padoThl 3JEKTPOABUTATEIS.

20. U3mepenue KIIJ[ anexkTpoaBUuraTeIbHON yCTAHOBKH.

21. OnbITEI IO HMCCJENOBAHUIO SIBIIEHUA JJIEKTPOMAarHUTHOW WHAYKIUU:
WCCIICIOBAHUE W3MEHECHHM 3HAYEHUS M HAIPaBJICHWS HMHIYKIMOHHOTO
TOKA.

9 KVIACC

Pa3nena 8. Mexannueckue siBJIeHHUS.

Mexanudeckoe ABMKeHHe. MarepuanbHas Touyka. (Cucrtema oOTcuera.
OTHOCHUTEIIBHOCTh MEXAHUYECKOTO JBHKEHHA. PaBHOMEpHOE MPSAMOJIMHENHOE
nerkeHne. HepaBHoMepHOe npsMosnuHenHoe aBuxkeHue. CpeaHsas U MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBVKECHHH.

VYckopenue. PaBHOyckopeHHOe MpsiMOJIMHEHOE aBMkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMKEHUE MO OKpyKHOCTH. [lepuon m vacrota oOpauieHus.
JIuneitHas u yrinoBasi CKopocTd. LIeHTpocTpeMHUTENBLHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropon 3akon HeroTtona. Tperuii 3akoH HproToHa.
[IpyHIMT CyNIEepIIO3UIUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbXEHUS, CHIIa
TPEHUs IOKOs1, IPYTUE BUBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHMS. YCKOpPEHHE CBOOOJIHOTO
najgeHus. JIBwxenne muianer BOKpyr CosHma. llepBas kocMuueckas CKOPOCTb.
HesecoMocTh 1 meperpys3ku.

PaBHOBecue martepuanbHON TOYkH. AOCOOTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TeJa C 3aKPEIVICHHOM OChIO BpallleHHsi. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMITyJIbca. PEaKTUBHOE NBUKEHHE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa CHI TSKECTH, YHOPYTOCTH,
TpeHust. CB3b dHepruu u padothl. [loTeHmanbHast SHEPrus Teja, NOJHATOrO Haj
ITIOBEPXHOCTHIO 3eMiIM. [loTeHIManbHas SHEprus CxKaTou NpykuHbel. Knnernueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGmroneHne MeXaHMUECKOTO JIBUKEHUS Tejla OTHOCUTENIbHO Pa3HbIX Tel

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

CpaBHeHuME TTyTEW U TPACKTOPUN JBHKEHHUSI OJTHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUECTA.

N3mepenne CKOpOCTH U YCKOPEHUS TPSMOJIMHEMHOTO JBUKECHUS.
HccnenoBanne npu3HaKOB paBHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue nBuxeHus Tejia o OKPY>KHOCTH.

Habmronenne MexaHu4ecKux SIBJICHUM, TPOUCXOSAIINX B CUCTEME OTCUSTa
«Tenexka» Tpu €€ PaABHOMEPHOM U  YCKOPEHHOM JBH)KCHUHU
OTHOCHUTEJIbHO KaOnHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHSI TeJa OT MaccChl Tejla U JECUCTBYIONIEH Ha HEro
CHJIBL.

Habmronenue paBeHcTBa CHII TIPU B3aUMOJICHCTBUH TEl.

N3mMeHeHne Beca Tena npu YCKOPEHHOM JIBUKCHUU.

Ileperaya umIrynbca mpu B3auMOAECHCTBUM TEIL.

[IpeobpazoBanus IHEPTUM NPU B3aUMOJECHCTBUU TEI.

CoxpaHeHre UMITyJIbCa IIPU HEYNIPYTrOM B3aUMO/ICHCTBUM.

CoxpaHeHre UMIyJIbca MPU a0COIOTHO YIIPYT'OM B3aWMOJICHCTBUH.
HaOntonenue peakTHBHOTO JABUKEHUS.

CoxpaHeHne MEXaHUYECKON SHEPTUU MPU CBOOOTHOM MaICHHH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM MIPU JIBUKEHUU TEJla MO JEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimol.

1.

KoHcTpynpoBanue Tpakra JJsi pa3roHa U JaJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WA TEJICKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKCHUS
[IapyKa MO HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yYCKOpEHHsI Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUHU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JBUXKEHUU 03
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KaK PSAJ HEUYCTHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kodhPUIIeHTa TPEHUS CKOTBKCHHUS.

Onpenenenne KECTKOCTH NMPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHKECHUU Tejia
110 TOPU3OHTAJILHOM MMOBEPXHOCTH.



10. Onpeenenne pabOThl  CHIIBI  yOPYrOCTH TMpU  TMOABEME TIpy3a C
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKkoHa COXPAHEHUS YDHEPTUH.

Pa3zgen 9. Mexaunueckue KoJie0aHUSA U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTU4ecKuil U NpYyKUHHBIN MasTHUKU. [IpeBpaienue
HHEPTUU MIPU KOJIeOATEIHHOM JIBUKEHUU.

3aryxatomue — KojeOanwms.  BeiHYX)AeHHBIE ~— KoneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolicTBa MexaHWueckux BOJH. [IpogosibHbIE H
MONEpEYHble BOJHBL. J[TMHA BOJIHBI W CKOPOCTh €€ PpacHpOCTPAHCHHS.
MexaHnueckue BOJIHbI B TBEPAOM TENE, CEICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOaronmenue xojieOaHuil T€ MO JAEHCTBUEM CHIIBI TSKECTH U CUJIBI
YIOPYTOCTH.

HaGnronenue xonedanuii rpy3a Ha HUTH U HA MIPYKUHE.

HaGnronenue BIHY)ICHHBIX KOJIeOaHUI U pe30HaHca.

Pacnpoctpanenue npo10ibHBIX U TONEPEYHBIX BOJIH (Ha MOJIEIN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwvie padbomul u onvimol.

1. OmpeneneHre YacTOThl W TMEpUoja KoJieOaHMM MaTeMaTU4ecKOoro
MasiTHUKA.

2. OmpeneneHue 4acTOTHI U IEpUOIa KOJIEOAHUN TPYKUHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TEpUOa KOJICOAHUM MOBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCMMOCTH MEpHOJIa KOJIeOaHUI MPYKUHHOTO MAasiTHUKA
OT MaccChl rpy3a.

5. [IpoBepka He3aBHUCHUMOCTH TIEpHOJa KOJIEOAHUN TPy3a, MOABEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh TIEpHOJa  KoJeOaHwMit
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U JKECTKOCTHU MPY>KUHBI.

7. W3MmepeHue yckopeHusi CBOOOHOTO MaCHUsI.

A A T ol

Paznen 10. DjieKTpOMArHMTHOE 10JI€ M JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE  ToJie.  DJEKTpOMarHuTHble  BOJHBL.  CBOMCTBa
ANeKTpOMarHuTHhIX BOJH. Illkanma »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DIeKTpoMarauTHas npupoga ceta. CkopocTh cBeTa. BonHOBBIE CBOKCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimot.

1. M3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMJIBHOIO

TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHNUS.

JlyueBas  mopens  cBera.  Hcrounuku ~ cBera.  [IpsmosmHeiHoe
pacnpoctpanenue cBera. 3atMenus ConHua u JIynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTpaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [lonHoe BHyTpeHHEE
OTpakeHHEe cBeTa. lcnonap30BaHUE TIOJIHOTO BHYTPEHHEIO0 OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom onyuedt B smnH3e. Ontuueckass cuctema Qoroarnrmnapara,
MHUKpOCKONa M Tejieckona. ['ma3 kak omnruueckas cucrema. BiIHM30pyKocTh U
JaJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crektp. OnbiTel HeloTona. CrokeHue
CIEKTPAJIbHBIX IIBETOB. /ucnepcus ceera.

Hemoncmpauuu.

[IpsAMonMHEHOE PACIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTH4ecKuii CBETOBO/I.

Xox myueld B coOuparolei JMH3e.

XoJ1 1yder B pacCeUBAIOLLIEH JIMH3E.

[Tomy4yenue n300paxeHut C MOMOIIBIO JINH3.

[Tpunuun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monems riaa3za.

11. Paznosxenue 6emnoro cBera B CEKTp.

12. Tlosmyyenue 6e0ro cBeTa MpH CJIOKEHUH CBETA Pa3HbBIX IIBETOB.

Jlabopamopnvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yIJIa OTPa)K€HHsI CBETOBOTO Jyda OT yrjia
naJICHUs.
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2. M3yueHue xapakTepUCTUK U300paXKEHUs IPEIMETA B IIJIOCKOM 3€pKaJle.
3. HccnenoBanue 3aBUCHMOCTH YIUIa IPEJIOMIIEHUSI CBETOBOIO JIyda OT yrja
NaJ€HUS HA TPAHULE «BO3AYX—CTEKIION.



4. TlomyueHue U300pa>KeHHM C MOMOIIBIO COOUPAFOIIICH JIMH3HI.

5. Ompenenenrie POKYCHOTO PACCTOSIHHUS M ONTHYECKOM CHIIBI COOMparomieit
JINH3BI.

6. ONBITHI 0 Pa3I0KEHUIO OETIOTO CBETA B CIEKTP.

7. OnbITBI O BOCHPUSATUIO LIBETA MPEAMETOB MPU UX HAOIIOJCHUHU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanTtoBble siBJIEHUS.

OmnbiTel Pesepdopna u mnanerapHas monenb atoma. Mojens aroma bopa.
Hcnyckanue v norionieHue ceeta atomom. KBanTel. JIuHelyaTbie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydeHus. CTpoeHUE aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. W3otonsl. PaanoaxTuBHBIE
npeBpaienus. [lepro monypacmnanga aTOMHBIX SIIEP.

SnepHbie peakiuu. 3aKOHbI COXPAHEHHS 3apsIOBOIO U MAaCCOBOTO YHCEN.
DOHeprusi CBsI3W aTOMHBIX siaep. CBsA3b Macchl W SHEpruM. Peakuuwu cUHTE3a U
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3/I.

Snepnas sHepreruka. JleCTBHS paJMOAKTUBHBIX H3IYyYECHHN HA IKUBbBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnexTpbl U3Ty4YEHUS U MOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. Cnektp Boaopo/a.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3ITyUCHHM.

6. Perucrtpanus n3nyyeHus NpUPOAHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopnwvie padbomul u onvimeol.

1. HaGmronenue CruionHbIX ¥ TUHEHYATHIX CIIEKTPOB U3IYYCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUHU YACTHUIIBI 10 TOPMOZHOMY

nyTH (1o gpororpadusim).

3. H3mepenue painoakTUBHOTO (oHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOTYJIb.

[ToBTOpUTENHEHO-00001IAIOMINI MOTYJb TIPEAHA3HAYEH U1 CUCTEMAaTH3allun
U 0000IIeHUs]  MOPEIMETHOTO  COACPXKAHUST W ONbITa JeSITEILHOCTH,
MPUOOPETCHHOTO MPU U3YUECHHUH BCEro Kypca (DU3MKH, a TaKKe NI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHYy 10 (Qu3nuke g 0oO0ydarommxcs,
BbIOpABIIMX ATOT Y4EOHBII peAMET.

[Ipy M3ydYeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00eCTeUrBaeTCsl JOCTH)KEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  oOy4yeHus, QopMupyercs
€CTECTBEHHOHAYYHAasi TPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB MCCIEAOBAHUS



SBJICHUM TPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3NYECKHE
ABJICHUS, TPUMEHSS T[OJy4YEHHbIE 3HAHWs, pelaTh 3aJa4yd, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia Pealn3yeTcs
32 CYCT TOro, 4YTO OOy4YarolIMecs BBIMOJIHAIOT 33JaHusd, B KOTOPBIX UM
MpeIaraeTcs:
Ha OCHOBE IOJYYCHHBIX 3HAHMM pacro3HaBaTb U HAYYHO OOBSICHSTH
bu3rYecKue SBICHUS B OKPYKAIOIIEH MTPUPOIE U ITOBCETHEBHON KU3HH,
WCITOJIP30BaTh HAYYHBIC METOJBI HUCCIICOBAHUS (DU3HMUCCKUX SIBIICHUH, B TOM
YUCJIE I POBEPKU TMIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HanOOJee BaXXHBIX JOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCITOJIb30BAHUS PA3IUYHBIX NCTOYHUKOB
SHEPTrUH Ha OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs HAMPABICHO

Ha JIOCTU)KEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3NKM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs

y oOyuaroierocsi 0yayT copMupoBaHbl CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIUTAHMSA

- MPOSIBJICHUE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
du3nyecKoil HayKu;

- LIEHHOCTHOE OTHOILLIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(U3HUKOB;

2) rpa’*KIaHCKOr0 ¥ 1YXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJI€HUU OOLIECTBEHHO 3HAYMMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

- OCO3HAHHE BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOro BOCIIMTAHUA:

- BOCHPHITHE ICTETUUYECKUX KAYeCTB (PU3NYECKOW HAYKH: €€ TapMOHHYHOIO
MIOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT' 0 O3HAHUS:

- OCO3HAaHUE LEHHOCTU (PU3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
[IO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMM, BAXKHEMIIEN COCTABIIOLIEH
KYJbTYpBHI;

- pa3BUTHE HAy4YHOM JIO0003HATEIBHOCTH, MHTEpeca K MCCIeI0BaTENbCKON
NEeSATENBHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 3A0POBbSI W  JIMOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHHWE IIEHHOCTH ©0e30macHoro obOpa3a >KHM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH NpaBHJI O€30MacHOr0 IMOBEACHUS Ha
TpaHCHOPTE, Ha JI0pOrax, ¢ IEKTPUUYECKHUM U TEIUIOBBIM O00OPYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMHUPOBAHHOCTh HaBbIKa pedieKCUH, MPU3HAHHME CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ IpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOI0 BOCIIUTAHMS:

- AKTMBHOE y4YacTHE€ B PEIIEHUM MPAKTUYECKHX 3a1ad (B pamMKax CEMBbH,
o0pa3oBaTeNbHON OpraHu3alliM, ropojaa, Kpas) TEXHOJIOTMYECKOU U



COIMAJILHON HAIMPABJICHHOCTH, TPEOYIOIMX B TOM 4YHCIE W (PU3HMUYECKUX
3HaHWM;

e - MHTEPEC K MPAKTHUYECCKOMY U3YUCHUIO MTPOQECCHil, CBI3aHHBIX ¢ (DU3UKOM;

e 7)?IK0JIOrH4eCKOro BOCIIUTAHMS:

e - OpHEHTAlMs Ha TMPUMCHEHUE (DU3NYECKUX 3HAHWU ISl PEIICHHUsS 3aaad B
obylacTh OKpy’Kalolied cpeibl, IUIAaHUPOBAHUS ITOCTYNKOB W OIICHKH HX
BO3MOYKHBIX TTOCIICICTBUM JIJI OKPY’KAIOIIEH CPEIbI;

e - OCO3HAHHE TJIO0ATHPHOTO XapaKTepa IKOJIOTHYCCKUX MPOOJIEeM M IMyTeH UX

pEIICHMS;

e 8) aganTanmyu K W3MEHSIOIIUMCH YCJIOBUSIM COIHAJLHON W NPUPOTHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJCHCTBUM TPU BBHITIOJHEHWHW WCCICIOBAHUNA |
POEKTOB (HU3MYECKON HAMPaBICHHOCTHU, OTKPBITOCTH OIBITY M 3HAHUSIM
TIPYTHX;

e - TIOBBIICHWE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUYECKYIO
TeSTETHHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
U/IeU, IOHATHUS, TUIIOTE3bI O PUINUECKUX OOBEKTAX U SBICHUSIX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
du3uKy;

e - IUIAHUPOBAHHE CBOETO PAa3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHCTBHM C YYE€TOM BIIMAHMS Ha OKPYXAIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynmbraTe OcBOeHUS TporpamMMbl 1Mo (U3UKE HAa YpOBHE OCHOBHOTO
oOmero oopa3oBanus y oOydaromierocsi OyayT cpopMUpOBaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOUAIOILIUE I03HABATENIbHbIE YHUBEPCAIbHbIE yUeOHbIE AeMCTBYS,
KOMMYHHMKAaTHBHbIE  YHUBEpCAJIbHblE  y4yeOHbIE  JEHCTBUS,  PETyJSATUBHBIC
yYHHUBEpCaJbHbIC yueOHbIC TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jornueckue 1eiicTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(ssBIEHUN);



yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IS
000011IeHNs U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (aKTax,
TaHHBIX U HAOIIOJEHUSIX, OTHOCSIINXCS K (PU3UUECKUM SIBJICHHSIM;
BBISIBJISITH  TTPHYMWHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PUINICCKUX
SIBIICHUH W TIPOIIECCOB, JIENIaTh BHIBOJBI C UCIOJIB30BAHUEM JCITyKTUBHBIX
Y WHJIYKTHBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh THUIIOTE3bI O B3aHMMOCBS3SIX
(bU3HUECKNX BETNYNH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus ydeOHOUW (U3HYECKOM
3amayn (CpaBHEHHE HECKOJIBKHUX BapHAHTOB PEIICHHS, BHIOOp HamOomee
MOJIXOJISITIIETO C YUYETOM CaMOCTOSITEIIPHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarejibCKkue 1eMCTBHA:

HCIIOJB30BaTh BOMPOCKI KaK UCCIIEIOBATEIILCKUM HHCTPYMEHT MMO3HAHUS,
POBOJUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBINOe HuccleoBaHUEe (U3UUECKOTO
SABJICHUS;

OIIECHMBAaTh HAa TPUMEHHUMOCTh M  JIOCTOBEPHOCTb HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOBI 110 pe3yJibTaTaM
IIPOBEICHHOT'O HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JayibHEWIee pa3BUTHE  (DPUINYECKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

OPUMEHATH Pa3Iu4HbIE METOAbI, NHCTPYMEHTHI U 3alpOChl IPH IOUCKE U
orOope MHGOPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOH
dbuzuyecko 3aaauu;

aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIKIO
Pa3IMYHBIX BUIOB U (POPM IIPE/ICTaBICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAJIbHYI0 (QOopMy NpeICTaBICHUS
uHpopMaMu Y WUIIOCTPUPOBATH pELIAEMbIE 3a/ladyd  HECJOKHBIMU
CXeMaMmu, uarpaMmmMaMu, HHOU rpaukoi U MX KOMOMHALUAMU.

KoMMyHHUKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

B XOJie OOCYXXJeHHUs Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 IPOEKTOB 3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYK/1aeMON TeMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC HAa PEIICHHWE 3a/Jaud W IOAJCpKaHUE
01aroxe1aTeaIbHOCTH OOIICHNS;

COTIOCTaBIIATh CBOM CYXKIEHUS C CYXISCHUSIMH JPYyTUX YYaCTHHKOB
Juanora, OOHapy»XKUBaTh Pa3IUYKe U CXOJICTBO MTO3UIIN;



BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOJIMYHO MPEICTABIATh PE3YIbTAThl BHIIOTHEHHOTO (PU3UYECKOTO OIBITA
(3KCIIEpUMEHTA, HCCIIEJOBAHUS, IPOEKTA);

MOHMMAThb M HUCIOJB30BaTh  MpEHMYyIIeCTBAa  KOMaHJIHOMN u
UHAUBUIYabHOM paboThl TMpU PEIICHUH KOHKPETHOH (u3nyeckoi
poOJIeMBI;

MPUHUMATD II€JId COBMECTHOM JESITETbHOCTH, OPTaHU30BBIBATh JACHCTBHUS
M0 €¢ JOCTHXEHHUIO: paclpeiesTh poyik, OO0CYyXAaTh MPOIECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKHUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KaY€CTBEHHOI'O pe3yJibTara Mo
CBOEMY HAIPaBJICHUIO W KOOPAUHHUPYS CBOM JEHCTBUS C JIPYTUMHU
YJIEHAMH KOMaH]Ibl;

OILICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOMIMA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aUMOJCHCTBHS.

PeI‘yJIﬂTHBHLIe YHuUBEpPCaJIbHLIC yqeﬁﬂble IleﬁCTBHH

Camoopranusanus:

BBISBIIATH TPOOJIEMBI B KU3HCHHBIX M YUCOHBIX CHTYAIUAX, TPEOYIOMNX
TUTSI pereHust GPU3MIeCKuX 3HAHUMH;

OPUEHTHUPOBAThCA B  PA3IUYHBIX TMOJXOJaX TMPUHATHS  pEUICHUMN
(MHAMBUAYAJTbHOE, TPUHSATUE PEIICHUS B TPYIIeE, MPUHSATHE pEUICHUN
TPYIIION);

CaMOCTOSTEIIEHO COCTABJIAThH aITOPUTM PEIICHUS (GU3NICCKON 3a1auu UITH
MJIaHa UCCIICIOBAHMUS C YYETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh Mpe/IjlaraeMble BAPUAHTHI PEIICHUI;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIMOHAIBLHBIA HHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U MpeiaraTh IjIaH €¢ U3MEHEHUS;
OOBSICHATh TNPUYUHBI  JIOCTHIKEHHMS  (HEIOCTYIKCHHs)  PEe3yJIbTaToB
NEeATEeIIbHOCTH, J1aBaTh OIICHKY MIPHOOPETECHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JICSATEIBHOCTH (B TOM YHCJI€ B XOJ BBITIOJHECHUS
(bU3UYECKOr0  HCCIIEIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENIBCTB, HM3MEHUBIIUXCSA CHUTyalluid, YCTAHOBJICHHBIX OIIHOOK,
BO3HHUKILINX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce€0s HA MECTO JIPYroro 4ejioBeKa B XOJIe Copa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JOTUKY APYroro;
IpU3HABaTh CBOC MPABO Ha OIMIMOKY MpH pelieHnH (U3NYECKUX 3a/1au Uin
B YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPaBO APYyroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce IpeIMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHU:

UCIOJb30BaTh  MOHATHS:  (PU3MUECKHME W XUMHYECKHE  SIBJICHMUS,
HaOJIOJICHUE, HKCIEPUMEHT, MOJEINb, TUIIOTE3a, E€OUHUIBI (PU3NUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BEILECTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOE), MEXaHWYECKOE JIBUKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSAMOJMHENHOE), TPAaeKTOpHs, pPaBHOAECHCTBYIOLIAs
cuna, gedopmauus  (ympyras,  IUlacTUYECKas), HEBECOMOCTD,
COOOILAIOIIUECS COCY/IbI;

paznuuath sABIeHUs (OudQy3us, TEIIOBOE IBUKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JBWIKCHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEPLHS,
B3aUMOJICHCTBUE TEJl, pABHOBECHE TBEPJIBIX TEJI C 3aKPEIUVICHHOW OCBIO
BpalleHus, Mepefavya JaBJICHUS TBEPABIMU TeJIaMH, >XUAKOCTSIMU U
razaMd, atMoc(epHOe J[aBJICHHE, IUIaBaHWE TeJ, MpPEeBpaIlEHUs
MEXaHUYECKOM 3HEpPruM) MO OMHCAHMIO UX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaTh MPOSIBJICHUE H3YYEHHBIX (DU3UYECKUX SABJICHHA B
OKpYXAalollleM MHpEe, B TOM 4YHUCI€ (PU3NYECKHE SIBICHUS B MPUPOJE:
OPUMEPHI JBHKCHHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKMBOW W HEXUBOU
OPUPOAE, NEUCTBUE CHUJIBI TPEHHUS B IPUPOJAE U TEXHUKE, BIMSHUE
aTMoc(epHOro JaBjIeHUs Ha >KMBOM OpraHH3M, IUIaBaHHUE PbIO, pblYaru B
TEeJIe YeJI0OBEKa, MPU ITOM MEPEBOAMUTH MPAKTUUYECKYIO 33a/1ady B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHU ) PU3NYECKUX SIBJICHUN;
OTNUCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SIBJICHMS, UCIIOJIb3YS
dbu3ndyeckre BeIWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIHSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSDKECTH, BEC
Tena, CWIa TPEHUdA, [JaBiieHue (TBEPAOro Tela, MKUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHU4YecKas paboTa, MOIIHOCTb, IJIEYO CHUJIbI,
MOMEHT CHJIbl, KO3(DQUIMEHT TOJIe3HOr0 JAEUCTBUS MEXaHU3MOB,
KWHETUYECKasi W TMOTEHIMaJIbHAs JHEPIus), NMpU OMHCAHUM MPaBUIBHO
TPaKkTOBaTh  (U3UYECKUH  CMBICI  HCIOJB3YEMBIX  BEJIMYUH,  HX
0003HaueHUd W €AUHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEIINYHH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SBICHUS M TPOLECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHUs cuil (BAOJb OAHOW MpsiMoii), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumeza, MPaBUJIO paBHOBECHs pblyara (0yoka),



«30JI0TO€ TPABHIJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOU
SHEPruM, NpH OTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3aIMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBSCHATH (pU3MUECKHEe SBJICHMS, POIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUuld MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MTPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBA (HU3HMUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemath pacueTHble 3aJaud B 1—2 JEWCTBUA, UCIONB3YyS 3aKOHBI U
dbopmybl, CBsi3bIBatONIME (PU3MYECKUE BEIUYMHBI: HA OCHOBE aHaIM3a
yCIIOBUS 3a/1a4y 3alUChIBaTh KPATKOE yCIOBUE, MOJCTABIATh (hU3UUECKUE
BEJIMYMHBI B (DOPMyJIBI U MPOBOAMTH PACUETHI, HAXOJIUTh CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PElICeHUs 3a/lay, OLICHUBATh PEATMCTUYHOCTh
HOJy4YeHHOU (PU3MUECKON BEIMYUHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PELIUTh MPU [OMOIIU
(u3NYECKUX METO/OB, B OIIMCAHUU UCCIIEI0BAaHUS BBIICIATH IPOBEPSEMOE
NpEeANnoJoKeHne  (TUIoTe3y),  pa3inyaTb W HUHTEPIPETHPOBATH
MOJIyYeHHBI pe3yJbTaT, HAXOAUTh OIIMOKH B XOJE€ OMNbITa, JeNaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
puznyeckux CBOJCTB Tell: dbopMynupoBaTh IIPOBEPSIEMBIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000y I0BAHHS,
3aMMUChIBaTh X0/ ONbITa U (POPMYJIUPOBATH BBIBOJIBI;

BBITIOJIHATh TPSIMBIE W3MEPEHUs PACCTOSIHUSA, BPEMEHW, MAcChl Tena,
o0beMa, CHJIBI M TEMIIEpaTypbl C HCIHOJB30BAHUEM aHAJOIOBBIX U
U(GpPOBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YyUETOM
3a/1aHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKOI BEIMUUHBI OT
APYrol C HCIOJIb30BAHUEM IMPSIMBIX H3MEPEHUH (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO JABWXKYILIErocs Telda OT BPEMEHU JBW)KECHHUS Teja, CHUJIbI
TPEHUS CKOJIBKEHHUS OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTHU CHWJIBI TPEHHUSI OT IUIOIIAAN COMIPUKOCHOBEHUS TEN, CUIIbI
YOPYTOCTH OT YUIMHEHUS MPYKUHBI, BBITAIKMBAIOMIEH CHUIIBI OT 00BbEMa
MOTPY’KCHHOW YacTH TeJla U OT INIOTHOCTU XKUAKOCTH, €€ HE3aBHCUMOCTHU
OT IUIOTHOCTH TeJla, OT IIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TeJ, YCIOBUU paBHOBECUs pblyara U OJIOKOB), Y4acTBOBATh B
IUTAHUPOBAHUM Y4YEOHOTO UCCIEeNOBaHUs, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPEeIOKEHHOMY IUIaHy, (UKCUpPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEJIUYUH B BHUJIE



NOpPEUIOKEHHBIX TaONUIl U TIpadUKOB, JEJaTh BBIBOJABI MO pPe3yjbTaTam
UCCIIEJOBaHMS;

MPOBOANTH KOCBEHHBIE H3MEPEHHS (PU3UUYECKHX BEIMYUH (IJIOTHOCTD
BEILIECTBA JKUJIKOCTM W TBEPAOrO Tejla, CUjla TPEHHUS CKOJIbKEHUS,
JaBI€HWE  BO3[yXa, BbITAIKUBAIOLIAs CWUJa, JEHCTByIOIlas  Ha
HOTPYKCHHOE B KHUJIKOCTh TE€JIO, KO3(PPUIMEHT MOJE3HOro AEeHCTBUS
MPOCTBIX MEXAHU3MOB), CIEIys NPEMIOKEHHOW MHCTPYKUUU: TpHU
BBIIIOJIHEHUH HM3MEPEHUI COOMpaTh 3KCHEPUMEHTANbHYIO YCTaHOBKY U
BBIYUCTISTH 3HAUEHNE UICKOMOW BEJIMYMHBI,

coOJII0AaTh NMpaBUiIa TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHLMUIIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMNCTB:
BECHl, TEPMOMETp, AUHAMOMETp, COOOLIAIOIIMECS COCYHbl, OapomeTp,
pBIYar, TOJBKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIMUNBI JEUCTBUA HW3YYEHHbIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha MX omnucaHus (B TOM 4HCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, THMJPAaBIUYECKUN IIpecc,
MaHOMETp, BBICOTOMEP, TOPLUIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOICTBax (PM3UYECKHUX SIBJCHUN U HEOOXOAMMBIE (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEPbl  (HAXOAUTh  HHMOPMALMIO O  NPUMEPAX)
MPAKTUYECKOIO HCHOJb30BaHUS (PU3MUYECKUX 3HAHUN B IOBCEIHEBHOU
AKU3HU JIJ1s1 oOecrniedueHrst 0€30MacHOCTH MPpU OOpalIeHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHHS 3J0POBbS M COOJIOJEHUS
HOPM 3KOJIOTMYECKOTO TOBEACHUS B OKPYKAIOILEH CpeEIE;

OCYIIECTBIATH OTOOp MCTOYHUKOB HHpopmanuu B HHTepHere B
COOTBETCTBHUHM C 33JIaHHBIM MTOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUA ¥ TYTEM CpPaBHEHHUSA PA3NMUYHBIX HCTOYHUKOB BBIIEIATH
MHPOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYMBOM WM MOXET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHWH YYE€OHBIX 3a/laHUi HAyYHO-TOMYJISPHYIO
auTepatypy (U3MYECKOTO COJAEp)KaHMs, CIpPAaBOYHbIE  MaTepHaIbI,
pecypcbl cetu HTepHET, BiaieTh MPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(MOpMAIUU (PU3NYECKOTO COAEPKAHUS, B TOM
yycie NyOJuYHO JeNaTh KpaTKue COOOIIEHHS O Pe3ysibTaTax MPOEKTOB
WIK y4€OHBIX HCCIEIOBAHMM, MPU 3TOM IPaMOTHO HMCHOJIb30BATh



U3YYCHHBIM TOHSATUHHBIM amnmapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUIEHUE NTPE3CHTALUEN;

IpU BBINOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUMN pachpeneisTh
0043aHHOCTH B TpylI€ B COOTBETCTBUU C IOCTABJICHHBIMH 3a/Ja4yaMu,
CIEAUTh 32 BBINOJHEHUEM IUIaHA JEUCTBUM, aJIeKBATHO OLICHUBATH
COOCTBEHHBIA  BKJIAJ B  JACATEIBHOCTh  TPYMIBI,  BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aMOJEICTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHX.

K xoHiy 00yuenus B 8 kiacce nmpeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHSTHSA: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arpEeraTHbI€ COCTOSTHUSI BEILIECTBA, KPUCTALINUYECKUE U
amMop(HBIC Tena, HACBHIIICHHBI W HEHACHIIMICHHBIA Tap, BJIAXKHOCTH
BO31yXa, TEMIIEpATypa, BHYTPEHHSS DHHEPrus, TEIJIOBOM JIBUTATEllb,
3JIEMEHTAPHBIN JIEKTPUUCCKUM 3apsl, JIIEKTPUYECKOE T0JIE, TPOBOJHUKHU
U TUBJIEKTPUKH, TOCTOSIHHBIN 2JICKTPUUECKUM TOK, MArHUTHOE T10JIE;
paznnuarh SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, Teruionepesaaya,
TEIUJIOBOE PABHOBECHE, CMAUMBAHUE, KANWUIAPHBIE SIBIICHUS, WCHAPEHUE,
KOHJICHCAIUsl, ITUIaBJICHUE, KpUCTAJUIM3alus (OTBEp/ICBaHUE), KHUIICHHUE,
Teruionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHS, U3JIyUYCHUE),
BJICKTPU3AMS TEJ, B3aUMOJCUCTBUE 3apsAIOB, AECUCTBUS BJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICICTBUE MAarHWTOB, JCHUCTBUE
MAarHUTHOTO TOJIs HA TIPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAST MHIYKIIHS)
[0 ONUCAHUIO KX XapaKTEPHbIX CBOMCTB MU HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh IPOSBICHUE HM3YYCHHBIX  (U3HYECKUX  SBIICHHH B
OKpY)KalollleM MHUpPE, B TOM uYuclie (Pu3nueckue SIBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHWE W KANWUISIPHBIE SBJICHUS B MPUPOJE,
KpUCTa/UIbl B mpupojae, wusiaydeHue ComHIla, 3aMep3aHHE BOJOCMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
SBJICHUSA B aTMocdepe, dJISKTPUYECTBO YKHUBBIX OPraHW3MOB, MAarHUTHOE
nosie 3emiid, Apeid MOoJIFOCOB, POJIb MAarHUTHOTO MOJS JUIsl KU3HU Ha
3emJie, OSIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (NPU3HAKK) (PU3MUESCKUX
SIBJICHUI;

OTMUCHIBATh U3YYCHHBIEC CBOMCTBA Tel M (YU3UUYECKHUE SBJICHUS, UCTIOIb3YS
dbu3uYecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAd TEIUIOEMKOCTh BEIIECTBA, YNEJIbHAA TEIIOTa
IJIaBJICHUsI, yJeJIbHAas TeIUioTa MapooOpa3oBaHMsl, YAeidbHas TEIIoTa
CrOpaHMs TOIUIMBA, KOY(P(GUIIMEHT IOJE3HOr0 ACHCTBHS TEILJIOBOM



MAaIllMHbl, OTHOCUTEJIbHAs BIIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUHN 3apsij,
CUJIa TOKa, DJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBICHUE MPOBOIHUKA,
yIETbHOE  CONPOTUBICHHE  BeUIecTBa, pabora u MOIIIHOCTh
ANEKTPUYECKOr0 TOKAa), NpPU ONWCAHWHA MPaBUJIBHO  TPAKTOBATh
(Gu3HUECKUil CMBIC MCHOJIb3YEeMbIX BEIUYMH, 0003HAYEHUS U EAUHUIIBI
Gu3MUeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
¢u3NYECKyI0 BENUYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBICHUS M TPOIECCHI,
UCIIOJb3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYJISPHO-KMHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHIIUI CYNEPHO3UIUMU TOJIeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJid ydacTKa LU, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHMS DHEPrMW, MpPH ITOM  JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIllMChIBaThb €r0 MAaTEMaTHYEeCKOe
BBIPAKEHUE;

OOBACHATH (PU3UYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHTyaluld MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JTOrHYecKHuX
IaroB ¢ omnopoil Ha 1-2 W3Y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBIICHUI,
(u3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacuyeTHbIE 3aJaud B 2-3 JEWUCTBUSA, HCIOJB3YS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 3a/laud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK
JAHHBIX [JI  pEIIeHHus] 3aJadyd, BBIOUpPATh 3aKOHBI H  (GOPMYIIBI,
HEOOXOAMMBbIE MJIi €C pelIeHMs, MPOBOAMTH pacueThl U CpPaBHUBATDH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BEIMUYHUHBI C U3BECTHBIMU JaHHBIMH;
pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pEIUTh [P MOMOIIU
(U3HUECKUX METOJO0B, MCHOJb3Yys ONUCAHUE HCCIEJIOBAHUS, BBIICIAThH
IPOBEPAEMOE NPEANOJIOKEHNE, OLICHUBAaTh NPABUJIBHOCTH IOPSIKA
POBEAECHUS UCCIIEIOBAHUS, AEIaTh BEIBOIBI;

IPOBOJUTH OMBITHI 1O HAOMIOACHHUIO (UBUYECKUX SBJICHUM WU
(u3HUEeCKUX CBOMCTB Tel (KanWLUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIABJICHHUS
BO3/lyXa OT €ro o0beMa, TeMIEPATyphl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MpPU MU3TYYEHUU OT IBETAa H3Tydarouied (Moriomaroniei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJABI OT TEMIIEPATYphl KUIKOCTU U
IUIOAAN €€ TOBEPXHOCTH, OHJIEKTpHU3alus Tell W B3auMOJCICTBUE
ANEKTPUUECKUX  3apsiioB, B3aUMOJCHCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3YyaJu3allksl MAarHUTHBIX TIOJIEW TOCTOSIHHBIX MAarHUTOB, JAEUCTBUS
MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,



CBOMCTBA DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (hOpMyJIMpOBaTh
IpOBEPSIEMBIE MPEATIONIOKEHNS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMKCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATh ~ MPSIMBIE  U3MEPEHUs]  TEeMIEepaTypbl,  OTHOCUTEJIbHOU
BJIQKHOCTH BO3[yXa, CHJbl TOKA, HAIpPSDKEHHUS C MCIOJIb30BAaHUEM
aHAJIOTOBBIX NPHUOOPOB U NAaTYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATh
pe3yJbTaThl UBMEPEHUH C YUECTOM 3aIaHHON aOCOOTHOM MOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
OpPYroi C  UCIOJB30BAaHUEM MPAMBIX H3MEPEHHHA  (3aBUCHUMOCTH
CONPOTUBJICHUS! TPOBOJHMKA OT €ro JUIMHBI, IUIOIAAN IONEPEYHOTrO
CEUEHHUs U YAEJIbHOTO CONPOTHUBIICHUS BELLECTBA IPOBOJAHMKA, CUIIBI TOKA,
UOYLIEro 4Yepe3 NPOBOAHUK, OT HANpsOHKEHUS Ha NPOBOJHUKE,
UCCJIEI0BAaHUE TMOCIIEOBATEIBHOTO W  MapajuIeNIbHOIO  COEIMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBaHUE, COOUpaTh YCTAHOBKY M
BBIMOJIHATh M3MEPEHUs, CIeaysl MPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl IMOJTYYEHHOM 3aBUCHUMOCTH B BUJE TaOmuI U TrpaduKoB,
JIeNaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCIEAOBAHUS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHHUS (U3NYECKUX BEIMYMH (ylenabHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBICHUE MPOBOJAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIaHUPOBAaTh W3MEpPEHUs, coOuparhb
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIENysl MPEIJOKEHHON HWHCTPYKLHH, U
BBIYMCIISITh 3HAUEHUE BEJIMYMHBI;

coOJII0/1aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1ad0paTOPHBIM
000py10BaHUEM;

XapaKkTepu30BaTh TNPUHIMMBI JEUCTBUA HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX omnucaHus (B TOM YHCIIE:
CUCTEMa OTOIUIEHHMSI JJOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJITMETP, CUETUMK JIIEKTPHUUYECKOW HHEPIUHU, SIJIEKTPOOCBETUTEIILHBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIECKTPUUECKHE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSI O CBOWMCTBaX (PUM3MUYECKUX SIBJICHUH U HEOOXOJMMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOoOpbl MO CXeMaM M CXEMaTHMYHBIM pPUCYHKaM  (MKUAKOCTHBIM
TEPMOMETpP, TEPMOC, ICUXPOMETP, TUIPOMETP, IBHUraTeib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKHUX
Henen ¢ nocjaeAoBaTe/bHbIM U MapajulesIbHbIM COCAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS JIEMEHTOB AJIEKTPUUECKUX LETEH;



OPUBOAUTH  MpUMEPbl  (HAXOAUTh  HH(MOPMALMIO O  NPUMEPAX)
IPAKTUYECKOTO HCIOJB30BaHUs (PU3MUECKUX 3HAHMM B IIOBCEIHEBHOM
KHU3HU JJ1s1 obecriedeHusi 0€30MacHOCTH MpHU OOpalleHnH ¢ MpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMsI 3[0POBBS U COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPYXKAIOLIEH cpene;

OCYIIECTBIIATh MNOMCK HHpopManuu (U3HYECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE MWMEIOIIMXCS 3HAHMM U MYyTEM CpaBHEHUS
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH HMH(pOpMaIMIo,  KOTOpas
ABIISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHO;
MCIIOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAay4YHO-TOMYJISAPHYIO
auTepaTypy (U3MUYECKOTO COAEpKAaHMs, CIPABOYHBIE  MaTepualbl,
pecypcbl cetu HTEpHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mas wuH(OpPMALUIO U3 HECKOJbKUX HCTOUYHUKOB (PU3NYECKOTO
COJEp)KaHus, B TOM 4YHCIE MyOJIUYHO MPEICTABIATh pPE3YJIbTaTh
IPOEKTHOM WJIM HCCIEN0BATENbCKON NE€ATEIbHOCTH, NP 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM MOHATUHHBIN anmapar Kypca (OU3UKH,
COTIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAINECH;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (U3NYECKUX
IPOLIECCOB paclpeAeaTh OOS3aHHOCTH B TpPYyHIE€ B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTH 32 BHITIOJHCHUEM IIJIaHa JEHCTBUM H
KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OICHUBaTh COOCTBEHHBIH BKIAJ B
JESTeNbHOCTh TPYIIIBI, BRICTPaNBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISiSt TOTOBHOCTh pa3peniaTb KOHMIUKTHI.

K koHiy oOyueHust B 9 kJiacce nmpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

WCIMOJB30BaTh TOHATHSA: CHUCTEMa OTCYCTa, MaTepuaibHas TOYKa,
TPAeKTOPUsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIXXKECHHS, Jedhopmarius
(ympyrasi, miacTuueckas), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, HMEHTP THKECTH, a0COJIOTHO TBEPIOE TEJIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HMH(Pa3BYK M YJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIIBHO30PKOCTb,
CIEKTPBI UCITyCKAHUS W TOTJIOMICHUS, aib(a, 0eTa- U raMmma-u3aydeHus,
W30TOIIbI, SIZIEpHAst SHEPTETHKA,

pazinuath sIBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEITHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JBUXKEHHE, CBOOOJIHOE
MaJIeHUe TeJl, PABHOMEPHOE JIBHXKEHUE IO OKPY>KHOCTH, B3aUMOJICICTBUE



TEJI, pEaKTUBHOE JABI)KEHUE, KOjeOaTelbHOE IBM)KEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJICOAHUsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3BYyKa, MPSAMOJIMHEMHOE paclpOCTPaHEHUE, OTPAKCHHE W IPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CJOXEHHE CHEKTPaJbHbIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJlMOaKTUBHOCTb, BO3ZHUKHOBEHUE JIMHEHYATOrO CHEKTpPa
M3JIy4EHHMs]) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh NPOSBICHUE W3YYCHHBIX (U3WYECKUX SBICHHHA B
OKpyXarolleM Mupe (B TOM uyucie (U3NYECKUE SIBICHUS B IPUPOAE:
IPWINBBI U OTIIUBBI, ABWKEHUE IIIaHeT COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OPraHU3MOB, BOCHPHUITHE 3BYKOB KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, IBETa Tell,
ONTUYECKUE SIBJICHMSI B MPUPOJE, OMOJOTMYECKOE IEHCTBHE BHUIUMOTO,
yIbTPaQHUOJIETOBOIO U PEHTICHOBCKOIO HM3IY4YEHHH, €CTECTBEHHBIM
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX W3Iy4YEHUU Ha
OpraHu3M YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBLICIATh CYLIECTBEHHbIE CBOMICTBa (NPU3HAKK) (U3HUYECKUX
SIBJICHUI;

ONKCHIBATh U3yUYECHHBIE CBOMCTBA T€I M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
(¢u3nueckue BeIUYUHBI (CpelHsSsI U MIHOBEHHAs CKOpPOCTh Teja MpHU
HEPaBHOMEPHOM JBWKEHUHU, YCKOPEHHUE, MEpEeMElIeHUe, MyTh, yrioBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YOPYIOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOMHOIrO TMaJeHMs,, BEC Tejla, HWMIYJbC Tela, WMITYJIbC CHIIBI,
MexaHudeckas paboTa M MOLIHOCTb, MOTEHIMAJbHAs DJHEpPrusl Teua,
MOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIUs CKATON
OPYXXUHBI, KHHETHYECKash DSHEprus, IIOJIHAsI MEXaHW4ecKas »JHEprus,
HEepUOoJ U YacToTa KoieOaHul, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa M BbICOTa
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJIOMIICHUS CpPEeAbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIHOJIb3YEMbIX BEJIMYMH,
0003HAaUeHUA W €AUHMIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBJICHUS U TPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUM, 3aKOH BCEMHUPHOTO TITOTEHUS,
OPUHIMI  CYNEpPIO3ULMK CHJI, NPUHUUII OTHOCHUTeNbHOCTH [anunes,
3aKkOoHbl HBIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBI OTPaXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOT0 U MacCCOBOI'O YHCEI



OpU SAEPHBIX PEAKLMIX, IPU ITOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MAaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (U3UYECKUE TPOLECChl U CBOMCTBA TeJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 U3YyYEHHBIX CBOWCTBA (DPU3MUECKHUX SIBICHUI,
(Gu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTth pacucTHhe 3ajaud  (ONMHUparoIIMecs Ha CcuUcTeMy u3 2-3
YpaBHEHHUI), HUCTIONB3Yys 3aKOHBI U (HOPMYIIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMUYMHBI: HAa OCHOBE aHaJM3a YCJIOBUS 3aJaud 3allUChIBaTh KPATKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JJISI PEIICHUs, POBOJUTH PACUCTHI U
OLICHWBATh PEATHCTUYHOCTH TMOJYYEHHOTO 3Ha4eHHUs (U3HUECKOM
BEJIMYUHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PELIUTh MPU [OMOIIU
(u3NYECKUX METONIOB, MCIONb3Yys ONUCAHHE HCCIEI0BAHUS, BBIICIATH
MpOBEPSIEMOE TPEINOJIOKEHNE, OIEHUBATh MPABUIBHOCTh TMOPSAKA
MPOBEJCHUS  WCCIICJIOBAaHMS, JIelaThb BBIBOABI, HHTEPIPETUPOBATH
pe3ysIbTaThl HA0JIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUM WM
(¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUsI SHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJeOaHWH MPYKUHHOTO
MasTHUKa OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYbI MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PacIpOCTpaHEHUE CBETA,
pa3joxeHue Oeloro CBeTa B CIEKTp, U3YUEHHE CBOMCTB M300pa)KC€HUs B
IUIOCKOM 3€pKajie M CBOMICTB H300pa)k€HHs MpeaMeTa B coOMparoiieit
JUH3e, HAOMIOJEHNE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB H3IIyYCHUs):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa
0o0Opy/lOBaHUs, OIUCHIBAaTb XOJ OMNbITa W €0  pe3yibTaThl,
(opMyIUPOBATH BHIBOJIBI,

IPOBOJAUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Oompeenss
CpelHee 3HayeHue u3MepseMoll BenudyuHbl (POKYCHOE paccTOsHUE
coOuparolel JIMH3bl), OOOCHOBBIBATH BBIOOp cmocob0a H3MEpPEeHUs
(M3MepuTeIHLHOTO MPUOOopPa);

IPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UUECKHX BEIUYUH C
UCTIOJb30BAaHUEM TPSMBIX M3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHH
NpU PaBHOYCKOPEHHOM JBIDKEHWU 0€3 HayalbHOW CKOPOCTH, MEpHoAa
KOJIe0aHUIT MaTeMaTUYeCKOTO0 MasTHUKA OT JJUHBI HUTH, 3aBUCHUMOCTH
yria OTpak€HHUsl CBETa OT yrja MaJeHus M yrjia IpeloMJIEHUs OT yria



najieHus): IUJIAHUPOBaTh HCCIEAOBaHUE, CaMOCTOSITENIbHO COOUpaTh
YCTAaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHUMOCTHU
¢u3NYeCKNX BEIMYMH B BHUAC TAaOJWIl M TPauUKOB, NejIaTh BBHIBOIBI IO
pe3yibTaTaMm UCCIEAOBaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEeHHs (U3UUECKUX BEIMYUH (CpEeaHss
CKOPOCTb U YCKOpPEHHE Tejla TpPU PaBHOYCKOPEHHOM JBUIYKEHUH,
YCKOpEHHE CBOOOJHOTO MAJACHUS, JKECTKOCTh MPYXUHBI, KO3()PHUIIMEHT
TPEHUSI CKOJIbKEHUS, MEXaHW4ecKas padoTa W MOIIMHOCTh, YacTOTa W
Mepuol KOJeOaHW MaTeMaTHYECKOTO U TMPYKHHHOTO MAasTHUKOB,
onTHuYecKas Ccuia coOuparoumiedl JIMH3bI, PAJUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh HKCINEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHSTh U3MEPEHHUSI, CIEMYs MPEII0KEHHON WHCTPYKIINU, BBIYUCIISATH
3HAYCHHE BEJIMYMHBI U aHAJTU3UPOBATH MOTYUCHHBIC PE3YyIbTAThI C YIETOM
3aJIaHHOW TIOTPEITHOCTH U3MEPEHHUI;

coOJII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pasnuyaTh OCHOBHBIE TIPW3HAKM W3YyYCHHBIX (PU3WYECKUX MOJIEIICH:
MarepualibHas TOuKa, aOCOJIOTHO TBEPJOE TEJNO, TOUYECUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHAs MOJIeNb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPHUHIUIBI  JIEHCTBHS HM3YyYCHHBIX TNPUOOPOB U
TEXHUYCCKUX YCTPOWCTB C OMOPOH HAa WX OMHCaHUS (B TOM YHCIE:
CIIUJOMETp, NAaTYUKHA TIOJIOKCHHUS, PACCTOSHUS M YCKOPEHHS, pakKeTa,
9XOJIOT, OYKH, TIEpPUCKOM, QoToamnmapar, ONTUYECKUE CBETOBOJIbI,
CIEKTPOCKOTN, JO03UMETp, Kamepa BuibcoHa), HUCMONB3ys 3HAHUS O
cBOMCTBaX (UBMYECKUX SIBJICHUW U  HEOOXoAuMBbIe  (UBUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU U3YYCHHBIX TEXHUYECKUX
YCTPONCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTHMYECKUX IPOIECCOB
Opy pEeHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MIOCTPOEHUS U300paKEHUH B TIJIOCKOM 3€pKajie U COOMPAIOIIEH JTMH3E;
MPUBOANTh  MPUMEPHl  (HAXOAWTh HMHPOPMANUIO O  IMpUMEpax)
MPAKTUYECKOTO WCIOIB30BaHUS (DU3NYCCKUX 3HAHWK B IOBCEIHCBHOU
KU3HU JIJIs1 oOecrieueHusi 0€30MacHOCTH MpU oOparieHnu ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHsI 3I0POBBbS M COOJIOJCHUS
HOPM 2KOJIOTUYECKOTO TIOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TMOWUCK WHGOpPMAIMU  (DHU3NICCKOTO COACP)KAHUS B
HNHTepHeTe, caMOCTOATENBHO (GOPMYIUPYS TMTOMCKOBBIN 3ampoc, HAaXOIUTh



MyTH OTpeeNieHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTEIFHBIX HICTOYHHUKOB,

MCITOJIH30BaTh MPH BBIMOTHECHUHN yUYE€OHBIX 3aJJaHUN HAYIHO-TIOMYJISIPHYIO
auTepaTypy (U3MYECKOTO COMCp)KaHWs, CIPAaBOYHBIC  MaTEpHAIIbI,
pecypcel cetn MHTEepHET, BiIageTh NpuéMaMy KOHCIICKTHPOBAHHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUHU U3 OJJHOW 3HAKOBON CHCTEMEI B IPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIICHHS] Ha OCHOBE
nH(OpMAIIMU W3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO COACpPKaAHUSA,
MyOJUYHO TPENICTABIIATh Pe3yIbTaThl TPOSKTHON HIIA MCCIICIOBATEIHCKOMN
ACSATENBHOCTH, TpPH 3TOM TPAaMOTHO HCIOJB30BaTh  W3YYCHHBIN
NOHATUWHBIA ammapaT W3y4yaeMoro pasnena (QU3uKd U COMPOBOXKIATH
BBICTYIUJICHHE TIpE3CHTAlMed C YYCTOM OCOOCHHOCTEW ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosaunuyecrBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kourpoubnubie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbi
Pa3nes 1. ®usunka u e¢ poJib B NO3HAHNU OKPYKaIOLEero Mupa
bubmuorexa [JOK
1.1 ®dusuka - Hayka o IpUpoae 2
K PHPOA https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.2 o 2 1
HSHACCRHIC BT https://m.edsoo.ru/7f416194
bubmuorexa [[OK
1.3 EcrecTBenHOHa i METOJI ITO3HA 2 1
TECTBCHHOHAYHHBI METOA HOSHAA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayaibHbIe CBe/IEHUSI 0 CTPOEHHH BelllecTBa
bu6mmorexa [JOK
2.1 Crtpoenue BelecTna 1
P Hl https://m.edsoo.ru/7f416194
5 JIBr>keHre U B3aUMOJICCTBHUE YaCTHI] ) | bubmuorexa [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHHE COCTORHHA BEMIECTRA https:/m.edsoo.ru/7416194
Hroro no pazneny 5
Paznen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl
bu6moreka [JOK
A M
3 CXAHITICCROC ABIDRCHHC 3 https://m.edsoo.ru/7f416194
3.2 Nuepuust, macca, II0THOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [JOK

. .B 14 2
3.3 Crna. Bupst cu https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 [anenue. llepenaua naBneHus: TBEpAbIMU 3 bubnmoreka [JOK
’ TeJIaMH, JKUJAKOCTSIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6mmorexa IJOK
4.2 5
JlasiieHue xukocTH https://m.edsoo.ru/7f416194
bu6mmorexa IJOK
4.3 A 6
TMOC(HEPHOC JaBiIcHHC https://m.edsoo.ru/7f416194
44 JelicTBHE )KUAKOCTH U Ta3a HA MOTPY>KCHHOE 7 3 bubnmoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nesn S. PaGora u MomHOCTh. DHeprus
bu6mmoreka [JOK
5.1 Pab 3 1
aboTa I MOTHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 11 5 1
POCTHIC MEXAHMIMET https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
53 M 4 1
exafteckas SHeprud https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12




8 KVIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/ P Konrpoabnsie | Ilpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
Pa3znen 1. TensioBble siBJIeHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa [IOK
) P B https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1.2 T 21 1 5
CTIOBBIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpryecKue H MATHUTHBIE SIBJIEHUSI
1 DneKkTpruyecKue 3apsiibl. 3apsyKEHHbIE Tella 7 | bubnuorexa [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 2 1 7
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 0 hitps://m.cdsoo.ru/7f4 181 ce
b K
2.3 MarHuTHEIE SBJICHUS 6 1 1.5 nommorexa O
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 2 4
JICKTPOMATHHTHAA HHAYKIIA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHE pa3aesioB H TeM nudpoBbIe
Ne i/ P Konrpoabnsie | Ilpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Mexannuyeckue siBJeHUS
L1 MexaHndeckoe OBUKEHUE U CITOCOOBI €0 10 1 bubnuorexa [JOK
) OIMUCAHUS https://m.edsoo.ru/7f41a4a6
. Bubmmnoreka [IOK
1.2 BsaumogeiicTBue Ten 20 1 3 nbnmotexa L
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexann4yecKHe KoJIe0aHUs ¥ BOJHBI
bu6mmoreka [IOK
2.1 Mexanndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHHUUeCKHE BOIHEIL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. D1eKTpOMarHuTHoe 1oJie M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE T0JIE U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nein 4. CBeToBbI€E SIBJICHHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bu6mmoreka [IOK




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

4.2 JIH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK

43 P 0 3 2

A3TONCHHE DEIIOTO CBETA B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nes 5. KBanToBbIe SIBIeHUA
bubmuoreka [JOK
5.1 n 4 1
CIIyCKAaHHE U MOIJIOIEHNE CBETa aTOMOM hitps//m.cdsoo.ru/74 1a4a6
bubmuorexa [JOK
5.2 C 6 1
TPOCHHUE aTOMHOTO Siapa https://m.edsoo.ru/7f41a4a6
5.3 SAnepHblie peakuu 7 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpuTe1bHO-00001Ia0INIE MOTY./Ib
6.1 IToBTOpenue n 0600IIEHNE CONIEPKAHUS 9 ) bu6mmoreka [IOK
) Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

JJIeKTPOHHbIE

Bcero

KoHnTpoJbHbie
padoThI

Jlara uudgposbie
u3ydeHusi o0pa3oBaTesIbHbIE

pecypchbl

IIpakTHYeckue
padoThI

®du3nka — Hayka O IPUPOJIE.
SABnenus npupoasl. dusnveckue
SIBJICHUS

MexaHn4deckue, TEILUIOBEIE,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl TPH TTOMOIITH
XKUJKOCTHOTO TEPMOMETpA U AaTUMKa
TeMmneparypbl"”

Kaxk ¢usuka u npyrue ecTeCTBEHHbBIE
HayK{ U3Yy4aroT MPUPOY.
EcrecTBeHHOHAYUYHBIN METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIei

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JATBHOCTD NOJIETA IIapHKa,
MYIIEHHOTO0 TOPU30HTAIBHO, TEM
Ooubliie, yeM OoJblIIe BHICOTA ITycKa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Crpoenue BeniecTBa. ONBITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BEILIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBU>KeHUE 4acTUIl BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OnbITH 11O

9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3auMocBs3b Mex 1y cBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U BX bubmuorexa [JOK
11
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJBI
Mexannueckoe IBUKEHHE.
12 PasHOMEpHOE I/III[LIC aBHOMEPHOE Bubmzorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHHUE
13 Ckopoctb. EZUHUIEI CKOPOCTH bubanorexa LIOK
p ’ p https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTH ¥ BpeMeHU IBUKCHUSA Bubmmorexa [IOK
T P https://m.edsoo.ru/ff0a0ae4
Hneprns. 3aKkoH HHEPIIHH.
15 B3a1/131\1/fo elficTBHUE TenpllclaK IpUYrHA Bubmiorexa [HOK
a p https://m.edsoo.ru/ff0a0c10
M3MEHEHUs CKOPOCTH JIBUIKEHHS Tell
IInotHOCTH BemecTBa. PacueT Macchl u bu6mmoreka [IOK
16
00BEMA Tesa Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
MJIOTHOCTHU TBEPAOTO TENa»
13 Pemenne 3amay mo reme "IlioTHOCTE bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepucTuka
19 B3anmMoaercTBug Ten. Cra
ynpyrocty. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBUCUMOCTH PACTIKCHUS

(nedopmanuu) NpyxHUHbBI OT




IIPUJIOKEHHOMN CHIIBD»

21 SIBnenue Tarorenns. Cuiia TSKECTH
CBsi3b MEXKIY CHUJION TSHKECTH U
MOHAY bubnmoreka [JOK
22 Maccoii Tena. Bec Tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3aja4 1o teme "Cuja TsSHhKeCTH
Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnnoreka [HOK

23
DU3NYECKUE XaPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0al1502

bubmuoreka [JOK

24 Hsmepenne cun. JluHaMoMeT

p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecoMmocTh

https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHJI, HaIlpaBJICHHBIX
26 10 OJHOM Hﬂﬂ?\]/ﬁ)ﬁ ’ ’ Bubmorexa IIOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHOzelcTBYIOIIAS CHIT

27 Pemenne 3amad mo teme
"PaBHonelicTByromas cr"

78 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yueHue
3aBUCHUMOCTH CHJIBI TPEHUS

29 CKOJILKEHHUS OT CI/IJ'I:IP JTABJICHUS U Bubmmorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEWN»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOIIEH CUJIIBI
Pemenue 3amau mo remam: «Bec
tenay, «I['paduueckoe n3obpaxxkeHue bubmuorexa [IOK

31 .
cuny, «Cunby, «PaBHOAEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbHas pabota no remam:
32 «MexaHn4uecKkoe ABHXKEHUEY, «Macca,

IIOTHOCTBY, «Bec temay,




«['paduueckoe m3o0pakeHne CUI»,
«Cuibn»

JHanenue. CriocoObl yMEHBIIICHUS U

bubmuoreka [JOK

33 YBEJIIMYECHUS TaBIICHUSA https://m.edsoo.ru/ff0a20a6
“ JlaBreHue rasa. 3aBéIC£IMOCTL Bu6morexa LIOK
JIABIICHUA Ia3a OT 0OBeMa, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
s [Tepenaua naBieHus TBepmﬂxE o Butmorexa LIOK
TCNaMH, HHUIKOCTAMH H ra3aMi. https:/m.edsoo.ru/ff0a25b0
ITackams
36 JlaBiieHWE B XKUJKOCTH U Ta3e, bubnuorexa [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBieHue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmatomuecs cocyb! https://m.edsoo.ru/ff0a2970
39 r - bu6mmoreka [IOK
HAPABIHACCKIH Tipece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
JKUIKOCTHBIM HAacoc
Atmocdepa 3emiu. [Ipuannbl
p | S e oo B LOK
. p https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HAJl YPOBHEM
MODst
bu6mmorexa [IOK
42 Bec Boznyxa. ATMochepHOe 1aBieHne https-//m.edsoo.ru/ff0a2bSa
43 N3mepenne armocepHOTO IaBIeHUS. bubnuorexa [JOK
OmneiT Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO Bumorexa LIOK
44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM

Mopst

https://m.edsoo.ru/ff0a2fc4




Bapomerp-anepoua. AtmocdepHoe

bu6mmoreka [IOK

45 JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemrenue 3agaud mo reme "
AtmoctepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOrPY>KEHHOE B HUX TEJO. buGmorexa LIOK
ApPXUMEZIOBa CHIa https://m.edsoo.ru/ff0a3276
Jlaboparopuas pabota «OnpenencHue
48 BBITAIKABAIOUIEH CUIIbI, IEMCTBYIOLIEH BH6J'IHOTeKa HOK
https://m.edsoo.ru/ff0a33fc
Ha TeJ0, TOTPY>KEHHOE B JKUJIKOCTHY
Jlaboparopnas paboTa 1mo Teme
49 «HccnenoBaHue 3aBUCUMOCTH Beca bu6mmoreka [IOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOU https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJIa»
bu6mmoreka [IOK
>0 Ilnapanue Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHnue apeomeTpa win
KOHCTPYMPOBAHUE JIOJIKU U
onpenereHue e€ rpy30no bEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
52 cynoB. Bo3nyxonnaBaHuey, bubnuotexa [JOK
«/laBieHue TBEPABIX TEN, )KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTponbHas pabota mo Teme
«/laBreHue TBEpIBIX TEM, KUIKOCTEH
53 u razoB»/Bceepoccuiickas
poBepoyHasi paboTa mpu MPOBEICHUN
C UCIIOJIb30BAaHUEM KOMIIbIOTEpA
bubmuorexa [JOK
>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
55 MomiHocTts. EquHuiiel MOHoOCTH bubmmorexa LIOK

https://m.edsoo.ru/ff0a3f82




56

57

VYpok-uccinenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
noabeMe 110 JiecTHuie"

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha pplyare

58

59

Peryaru B TeXHHUKE, OBITY U IPUPOJIC.
Jlaboparopnas pabota
«MccnemoBanue yCiaoBUi paBHOBECHSI
pbIyara

Pemenue 3amay o temMe «Y CJI0BUS
pPaBHOBECHSI pbIYara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

61

62

63

Koaddumuent nosnesnoro aecTeus
Mexanu3ma. Jlaboparopuas padota
«3mepenue KII/ nakinonHoi
IJIOCKOCTHY

Pemenue 3amaud mo teme "Pabora,
MotrHocTh, KIT/T"

Mexannyeckas SHEprusl.
Kunernueckast u noTeHIanbHas
SHEPTUs

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

65

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIBHOE OINPEACIICHHE
WU3MEHEHUS KUHETUYECKON U
MMOTEHIMATIBHON SHEPTUU IPH
CKaThIBaHMM TeJa 110 HAKIIOHHOM
IIJIOCKOCTH "

KonTponbhas pabora no teme
«PaboTa 1 MOIITHOCTb.
DHueprus»/Bceepoccuiickas
MpoOBepoYHasi paboTa MpH MPOBEICHUU
Ha OyMa)XHOM HOCHUTEJIE




66

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teMe "Mexannueckoe IBUKeHUe"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "JlaBnenue TBEPABIX TE,
SKUIKOCTEN U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOadffe

68

PesepBHbIil ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHOCTb.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KUIACC

KoaunuecTBO YacoB DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpO‘m’m’le Ip ﬁaKTquCKHe u3ydyeHusi oOpa3oBaTesIbHbIE
padoThbI padoTbI pecypeb
OCHOBHBIE TTOJ0KEHHUS MOJIEKYIISIPHO-
1 KHHETUYECKON TEOPHUHU U UX OIZII)ITEHG 1 Bubmioreka LIOK
p https://m.edsoo.ru/ff0a5256
MTOJTBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPAOro, JKUAKOTO U 1 bubnunoreka [JOK
ra3000pa3HOro COCTOSTHUIN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEIIECTBA HAa OCHOBE ITOJIOKEHHUH
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
5 Kpucrannuueckue u amopgHbie Tena 1 bubmiorexa HOK
p p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciImpeHue U CKaTHe 1 Bubmiorexa ITOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIEPATYpPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YACTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [HOK
WU3MEHEHUSI BHYTPEHHEN SHEprUu https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenonepenaqu 1 Bubmioreka [IOK
p https://m.edsoo.ru/ff0a6412
Ypoxk-xkoudepenuus "IIpakTnyeckoe
P depern P N bubnmoreka [JOK
11 HCIIOIb30BaHHE TEIUIOBLIX CBOVMCTB 1 1

BCIICCTB U MATCPUAJIOB B LICJIAX

https://m.edsoo.ru/ff0a65c0




sHeprocoepexeHus"

12 KonuuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TENJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue TerIoBoro 6agaHca. bubmmoreka [JOK
TemnooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Vccienoanue
ABJICHUS TEINIOOOMEHA MPU bubmmoreka [JOK

14 . .
CMELIUBaHUU XOJIOJHON U TOpsYEn https://m.edsoo.ru/ff0a6a98
BOJLI"
Pacuet konuuecTBa TEIIIOTHI,

15 HE00XO0UMOTr0 ISl HArpeBaHUs TeNa U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
JlaGopaTtopHast pabora "Onpeznenenue bubnnoreka [JOK

16 (V) n
YAEIbHOM TEIUIOEMKOCTHU BELIECTBA https://m.edsoo.ru/ff0a6bb0
OHeprus TOIMBa. Y ieibHas TEIIoTa bubnnoreka [JOK

17
CrOpaHus https://m.edsoo.ru/ff0a7b5a
ILnaBnenue n oTBEpICBaHNE

18 KPHUCTAIJIMUYECKUX 2);1 VY neapHas Bubmmorexa [IOK

p ' https:/m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

19 JlaGopaTtopHast pabora "Onpenenenue bubnmnoreka [JOK
yeJIbHON TEIJIOTHI IUIaBJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbnas temiora

71 napooOpa3oBaHUs U KOHICHCAIIUH. bubmuorexa [JOK
3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUS https://m.edsoo.ru/ff0a786¢
OT aTMOC(EPHOTO TaBICHUS
BnaxnocTs Bo3ayxa. JlaboparopHas

22 abora "On engg:HHe P bubmorexa LIOK
p p . " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHON BIAKHOCTH BO3IyXa

23 Pemenue 3aau Ha onpezeneHue

BIIQYKHOCTH BO3/yXa




24

25

26

[TpuHIMIBEL PAOOTHI TETLIOBBIX
nsurateneit. [lapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CTOPAHUS

KII/I TerutoBoro aBuraTessi.
TenuioBble ABUTATEIN U 3alIUTa
OKpYKaroIle cpebl

3aKOH COXpaHEHMsI U IIPEBPALLICHUS
SHEPTUU B TEILIOBBIX MPOIIECcCcax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

28

29

30

31

[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe "TennoBble SIBICHUS.
M3meHenune arperaTHbIX COCTOSTHHI
BeniecTna"

KonTtponpHast pabora o Teme
"TennoBslie sABieHUs. MI3MeHeHne
arperatHbIX COCTOSIHUH BelecTBa'
Onexrpuszauus Tei. [[Ba poga
AIIEKTPUYECKUX 3apsI0B
VYpok-uccienoBanue "InekTpu3anus
TeJ UHIYKIUEW U IPU
COTMPUKOCHOBEHUU"
B3anmonencTere 3apsyKeHHBIX Tell.
3akoH Kynona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

33

34

DNEKTPUUYECKOE TOJIE.
HarpsxeHHOCTB 3JIEKTPHYECKOTO
nosist. [IpuHnun cynepnosunyu
SJIEKTPUYECKUX MOJIEH

Hocurenu snexTpuueckux 3apsiios.
OnemeHTapHbIN 3apsan. CTpoeHue
aToMa

[IpoBOgHUKY U THUANEKTPUKH. 3aKOH
COXPaHEHHUs IJICKTPUUYECKOTO 3apsiia

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemienue 3a1ad Ha mpUMEHEHHE

bu6mmorexa [{OK




CBOICTB 3JIEKTPUUECKUX 3apPsI0B
DNEKTPUYECKUN TOK, YCIIOBUS €TI0

https://m.edsoo.ru/ff0a90cc

bubmuoreka [JOK

36 CYWECTBOBAHM. HICTOUHMKM https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
37 JleMcTBHUS SIIEKTPHUYECKOTO TOKA Eubmorexa [IOK
p https:/m.eds00.ru/ff0a96b2
VYpoxk-uccienosanue "JleiictBue
38 AIIEKTPUYECKOTO I10JIsI Ha TPOBOJAHUKHI 1
U TADJICKTPUKH"
39 DNEKTPUYECKUH TOK B METAIUIAX, bubnnorexa [JOK
KHUAKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuuecKas 1ernb U €€ COCTaBHbIC
YacTH
Cuina Toka. JJaboparopHasa pabora
41 "U3mepenune u eI; J'II/Ip OBaEI/IC CHIIBI 0.5 Bubmzorexa LIOK
" p perysmp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECcKOoe HaMpsKEHHE.
Bonbr™merp. JIabopaTopHas pabora bubnnoreka [JOK
42 " 0.5
H3mepenue u peryampoBaHue https://m.edsoo.ru/ff0a9%14
HanpspkeHus"
43 CornpoTuBieHNE NTPOBOJHUKA. bubnuotexa [JOK
VY iesbHOE CONMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCUMOCTh
44 AIEKTPUYECKOTO COITPOTUBIICHUS 1 bubnuotexa [JOK
MIPOBOJIHUKA OT €r0 JIWHBI, IUIOIAaU https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuaa”
3aBHCUMOCTH CHJIBI TOKA OT
45 HanpspkeHNs. 3akon Oma It ygacTka Bubmzorexa LIOK
b ’ T ¥4 https://m.edsoo.ru/ff0aa44a
LETTH
Jlaboparopnas padora "HcciaenoBanne
patopHad b A bubnmoreka [JOK
46 3aBUCHUMOCTH CHUJIbI TOKA, UIAYIIETO 1

4epe3 Pe3ucTop, OT COMPOTUBICHHS

https://m.edsoo.ru/ff0aa04e




pe3ucTopa 1 HanpsHKeHUs Ha
pesucrope"

HOCJ’Ie,I[OBaTeJ'IBHOG " IIapaljICIbHOC

47
COCIMHEHUS TTPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka
48 MIpaBUJjIa CIOKEHUS HAIIPSIKEHUN TTPU bubnmoreka [JOK
[1OCJIEI0BATEIILHOM COEAUHEHUHU IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopon"
JlaGopaTtopHnas pabora "IIpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU bubnuoreka [IOK
apajuieIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopos"
Pemenue 3aga4u Ha npUMEHEHUE
50 3aKOHa OMaIlI[J'I}I a3JII)I/IqH0r0 bubmmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TTPOBOTHUKOB
5 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnuotexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabora "Onpenenenue
52 a60TpLI u II\)/IOH_[IE)OCTI/I 3neKTpHieCKoro bubmmorexa LOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUUECKHE e U MOTPEOUTENN
53 3JIEKT queCKoﬁ 31:—16 YU B 6Iz,IT bubmmorexa LOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIEeKTpUUECKHe 3apsibl.
54 3apsoKeHHBIC Tef[)a U UX o Eubmorexa LIOK
p o o https://m.edsoo.ru/ff0abd2c
B3auMoecTBus. [locTosHHBIN
AIEKTPUYECKUI TOK"
KonTponbhas pabota no teme
"DneKTpUUECKHe 3apsibl.
P PAA bubnmoreka [JOK
55 3apsKEHHbIE Tea U UX

B3anMoaercTBHA. I10CTOSHHBIM
aJeKTpudecKuid TOK'"/Bcepoccutickas

https://m.edsoo.ru/ff0abea8




poBepoYHas padoTa pH MPOBEICHUN
C HCIOJIb30BaHHUEM KOMITbIOTEpA

56

57

ITocTostHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
Ypok-uccnenosanue "M3yuenue
IOJIEH ITOCTOSHHBIX MAarHUTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojie. MarHuTHOE I10J1€
3eMII ¥ €70 3HaUeHUuE JUIS JKU3HA Ha
3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarauTHoe nose
ANEKTPUYECKOTO TOKa MarautHoe
M0JIe KaTyIIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue 31eKTPOMarHuToB B
texHuke. Jlaboparopnas padora
"N3yuenune neicTBUS MATHUTHOTO
OJIsI HA IPOBOJHMK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

ONEKTpOABUTATEIL TIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
JJEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCcTpynpoBaHUE U U3yUEHHE
paboThI 3neKkTpoaBUraresns"”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

Onbitel @apazes. 3akoH
AJIEKTPOMArHUTHOW WHTYKIIUH.
IIpaBuno Jlenna

63

64

Onextporeneparop. CriocoObl
MIOJTYYCHUS DIIEKTPHUECKON YHEPTUH.
DJEeKTPOCTAaHIIMK Ha BO3OOHOBIIIEMBIX
HCTOYHUKAX YHEPTHH

[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DIeKTpUIECKHE U
MarHuTHBIE sIBICHUS"




KonTtponpHast pabora o Teme
"DNEeKTpUUYECKUE U MATHUTHBIE

65 serieHus"/Beepoccuiickas 1 Eubmorexa [IOK
https://m.edsoo.ru/ff0acb14
poBepoyHas paboTa mpu MPOBEICHUN
Ha OyMa)XHOM HOCHTEJIe
66 PesepBHblit ypok. Paborta ¢ Tekctamu 1 bubnuorexa [IOK
1o teme "TernsoBble sABICHUS" https://m.edsoo.ru/ffO0accSe
P i . Pab
o | Sy Mmoo | Busmorsa 101
N " https://m.edsoo.ru/ff0acdc6
3JIEKTPUYECKUNA TOK
63 PesepBHelit ypok. Pabota ¢ Tekctamu 1
1o TeMe "MarHutHbIe siBJIeHHUS "
OBUIEE KOJIMYECTBO YACOB I10 63 14.5

ITPOTPAMME




9 KUIIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bceero KO;ITPO‘HBHI’“: Ip 6aKT"quK"e H3yueHusi oOpa3oBaTejbHbIE
padoTbI padoThbI pecypeb

1 MexaHnnyeckoe IBUKEHUE. 1
MarepuanbHas TOUKa

’ Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubnunoreka LIOK
MEXaHUYEeCKOTO ABMKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPsIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHoe npsiMoinuHenHOe

4 nekeHue. CpeHsst © MTHOBEHHAs 1
CKOPOCTb

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'paduk ckopoctu
Jlaboparopnast pabota "Onpenenenue
YCKOpEHUS Tella IpU bubmuoreka [IOK

7 1 1
PaBHOYCKOPEHHOM ABHKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

3 CBoOomHoe nagenne teia. OIbITH 1
lanunes
PaBHOMeEpHOE ABMXKEHUE TTO
okpyxHoctu. [lepron u yactora bubmuorexa [JOK

9 . 1
oOparnienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael176
CKOPOCTH

10 LlenTpocTpeMUTEIBLHOE YCKOPEHHE 1

11 ITepssiii 3akoH HetoToHa. BexkTop 1 bubnuoteka [JOK




CUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuoreka [JOK
PaBHoelicTByIOIIAs cujia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubmmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnmnoreka HOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [IOK
15 Cua ynpyrocru. 3axon 'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau no reme «Cuita
YIIPYTOCTH
17 Jlaboparopnas pabota «Onpenenenue bubnnorexa [JOK
YKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [{OK
18 Cra Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ffO0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuorexa [IOK
Kod(duUlleHTa TPEHUS CKOIbKEHHS " https://m.edsoo.ru/ff0af8be
Pemenue 3amau o reme "3akoHbI
21 HrroTona Cjima octu. Cuna Bubmiorexa LIOK
" yopyr ' https://m.edsoo.ru/ff0afb8e
TpeHUs
Cuna ec 3aKOH BCE oro
22 T;II/:(I)TeTIj;II; ST’iKpi) eI;HI:: IZBol\éI(/)IpEoio bubmorexa TIOK
' P A https://m.edsoo.ru/ff0af044
TaJIeHUS
VYpok-koHpepennus "JIBrmkenue Ten
23 BOKPYT IPaBUTALMOHHOTO IIEHTPa
(Conueunast cucrema). ['amaktuku"
Pemenue 3amau mo teme "Cuiia
24 TH)]IJ(IGZ’IFI/IL u 322111:;? BcTe;:II/I Holsg bubnmorexa LOK
. p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 [TepBast kocMuyeckasi CKOPOCTb. bubnuoteka [JOK




HesecomocTs u neperpysku

PaBHOBecue MaTepraIbHONW TOYKHU.
AGCOIIIOTHO TBEPJIOE TEIIO.

https://m.edsoo.ru/ff0af33c

26 PaBHOBecue TBEpOTO TENA C bubmmorexa LIOK
ohe ThepA https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cuibl. LleHTp TsokecTn
PaBHOBecue MaTepraIbHONW TOYKHU.
AOGCOIFOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHnT cuinsl. LlenTp TspKEeCTH
3 Pemenue 3agau mo reme "MomeHT bubmuoreka [{OK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 TGI\f@ "MexaHquCK(I))e BI/I)KGEI/IG bubmuorexa [JOK
5 ga ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
Kontponbhas pabota mo teme
30 "MCXIE)IHI/I‘ICCK(I;)C IBHKEHUE Bubmorexa HOK
N " ' https://m.edsoo.ru/ff0b06ec
BzaumoeiicTBue Ten
Nmmynse Tena. UMnynbe cuiibl. 3akoH
31 COX ZHGHI/ISI VIMII J'IB}CIa Yupyroe u bubmmorexa LTOK
p YiIbed. JTpyr https://m.edsoo.ru/ff0b07fa
HEYNpYroe B3auMOJICICTBIE
3 Pemenue 3anau mo teme "3akoH bubnunorexa LIOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenuus "PeakTuBHOE
JIBUJKEHHE B IIPUPOJIE U TEXHUKE"
but6mmorekxa [IOK
4 M
3 CXAHHHCCKA1 abOTA H MOIHOCTH https://m.edsoo.ru/ff0b0a84
35 PaboTa cruIbl TSKECTH, CHITBI but6mmorekxa [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlabopaTopHas pabora «OnpeneneHue

paloThI CUIIBI TPEHUS TTPU
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rOpHSOHT&J’IBHOﬁ ITOBEPXHOCTU»

CBs13b 3HEpruM U padOTHI.

37
IToTrenumanpHas SHEPIUst
38 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YHEPIUH B
MEXaHUKe
40 Jlaboparopuas padota «3yueHue bubmmoreka [JOK
3aKOHA COXPAHEHUS IHEPTUMN https://m.edsoo.ru/ffOb12fe
A1 KonebarenpbHoe TBMIKEHHUE U €TO bubnuoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KouedbaHusl. Bbu6moteka LIOK
BreinykaeHnsie kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuii U py>KUHHBIA
MAasITHUKHU
Vpoxk-uccnegoBanue «3aBUCHUMOCTh
44 ns noja KOJIHe6aHI/II71 OT KECTKOCTH Bubmiorexa LIOK
pHOA https://m.edsoo.ru/ff0b197a
MIPY’KUHBI U MAcCChl Tpy3an
45 [IpeBpamienue sHepruu npu
MEXaHMUYECKUX KOJeOaHUsIX
JIaboparopHas padora «Onpenenenue
46 '—IaCTOI")FBI Hpne plljo a KOﬂe6a§HI1;I bubnmorexa LIOK
proa https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MASITHUKA»
JlaGopatopHnas pabota «IIpoBepka
HE3aBHCHMOCTH TIepHo/1a KoJeOaHmit bubnunorexa LIOK
47
rpysa, MOJABEIICHHOI'0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChI Tpy3a»
MexaHnueckne BOJHEL. CBOMCTBA
48 MeXaHU4YeCcKux BOIH. IIpononabpHbIe U bubmorexa IIOK
- PO https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepeHuus "MexaHnnyeckue




BOJIHBI B TBEPJIOM TEJIE.
CelicMuuecKkre BOJIHEBI"

50

51

52

3Byk. PactipocTpanenue u oTpakeHue
3BYyKa

Ypok-uccnenoanue "Habmonenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUUYECKHI pe30HAHC

53

54

Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "3aKOHBI COXPAHECHHS.
Mexanuueckue KoneOaHus 1 BOJHBI"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b23ca

bubnunoreka LIOK
https://m.edsoo.ru/ff0b25f0

55

KouTponbHas pabota mo Teme
"3akoHbI cOXpaHeHUs1. MexaHndecKkue
K0J1e€0aHus ¥ BOJIHBI"

56
57

58

QHGKTpOMaFHHTHOG ITOJIC.
SHGKTpOMaFHI/ITHI)IG BOJIHBI

CBoIiCTBA JIEKTPOMArHUTHBIX BOJIH
VYpok-konpepenuus "kana
3JE€KTPOMArHUTHBIX BOJIH.
Hcnons3oBanme 2I€KTPOMArHUTHBIX
BOJIH I COTOBOI CBA3H"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b2abe

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b2fe6

59

60

VYpoxk-uccienoanue "M3yuenne
CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"
Pemenue 3agad Ha onpeneneHue

YaCTOThI U IJIMHBI BHGKTpOMaFHHTHOﬁ
BOJIHbI

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2c6¢

61

DJNEeKTpOMAarHuTHAas MPUPOJIA CBETA.
CxopocTtb cBeTa. BonHoBBIE CBOCTBa

bubnunorexa LIOK
https://m.edsoo.ru/ff0b31d0




CBETa
Hcrounuku ceera. [IpsmonuneitHoe

bubnunorexa LIOK

62 pacrnpocTpaHeHHE CBeTa. 3aTMEHUS https-//m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBETa. 3epKaia.
63 PemeHHep3a ay Ha I I/IMCHCFI)-II/IC buGnuorexa [JOK
! P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
[Ipenomiienue cBeta. 3aKoH bubnuoreka [IOK
64
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 I/ICHOJII)?;OBZII{II)/IG Honﬂorpo BHYTPEHHETO bubmorexa [JOK
yTp https://m.edsoo.ru/ffOb3c5c
OTpPaXEHUS B ONTHYECKHUX CBETOBOAX
Jlaboparopuas padota "Hccienopanne
66 3aBHCHMOCTH YTJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yTIJia MaJIeHUus Ha
rpanuie "Bo3ayx-crekno""
Ypok-koHpepennus "Mcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6nmorexa LIOK
68 JIunzel. OnTryeckas cuiia JTMH3bI hitps://m.cdsoo.ru/ffob3f2c
. bubmuoreka [IOK
69 [TocTpoenne nzo0pa>keHUii B TMH3AX hitps://m.edsoo.ru/ffObd44a
Jlaboparopnas pabota "Onpenencaue
70 ¢box EHOFE accpTosme u o?niqecxoﬁ bubmmorexa LOK
YCHOTO pacetos ) https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpArOIIeit INH3BI
Ypok-koHpepenus "OnTudeckue bubnuotexa [JOK
71 "
JIMH30BBIC TPHUOOPHI https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubnmotexa LOK
- 3P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "lepexTs

3penus. Kak coxpanuts 3penue"”




Paznoxxenue 6emoro cBera B CIIEKTp.
OnrsiTel HetoToHna. Cnoxxenue

bubnunoreka LIOK

74 CIIEKTpaJIbHBIX LIBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTopHas padoTta "OIBITHI 11O
a3JI0)KEHUI0 OEJIOro CBETA B CIEKTP U
75 Eocn UATHIO 1IBETA IIPEIMETOB I I/IpI/IX bubmorexa LIOK
p H perl p https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHNH Yepe3 BETOBEIC
bunabTpe"
Ypok-npaktukyM "BosHOBbIE
76 CBOICTBa cBeTa: AMCIEPCHS,
uHTephepeHus u qudpaxus’”
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atroma bopa
Hcnyckanue v MOroueHne cBera
79 aTOI\ZOM KBanTs Hnﬁeﬁqmme bubmoreka LOK
) ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
30 Ypoxk-nipaktukym "Habmtonenue bubnuoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE 1 €€ BUBI bubmmorexa LTOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykionnas bubnuoteka [JOK
MOJICITb https://m.edsoo.ru/ff0c18ac
23 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
H3otomns https://m.edsoo.ru/ff0clal4
’4 Pemenue 3agau o teme: but6mmorekxa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOc1b4a
85 [Tepuox momypacnana
Ypok-koH(pepenuus "PagnoakTuBHbIE
36 p (epenn A but6mmoreka [IOK
U3ITy4yeHUs B IPUPOJIE, METUIIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuu. 3aKOHbI

bu6nmmoreka [IOK

87 COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
P P https://m.edsoo.ru/ff0c1c58
yucen
OHeprus cBA3M aTOMHBIX siziep. CBs3b bubmuoreka [JOK
88
MAacChl U DJHEPTUU https://m.edsoo.ru/ffOcld7a
39 Pemenue 3agaud no reme "AnepHeie
peakuuun"
Peakuuu cunTes3a u aenenusd saep. bubnnorexa [JOK
90 o
Uctounuku sHepruu CoJiHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenuus "Anepunas
91 sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE TOJI€. bubnnorexa [JOK
92
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIc siBIeHHs"
KonTponbHas pabota no teme
93 "DIeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJHBI.
KBantoBsie siBneHus"
[ToBTOpEeHue, 06001IIEeHNE.
94 Jla6o ETO H;Ie a6H;TH 0 Kypc bubmorexa [JOK
" parop N p " ypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue ten
[ToBTOpenue, 06o6meHue. Pemenue
95 acquII){Hx 1/; KaqecHTlBeHme 3a/1a4 1o buGmnorexa [JOK
pactel ' https://m.edsoo.ru/ff0c2572
Teme ""TemnnoBbie mpolecchl
[ToBTOpenue, 06o6meHue. Pemenne
P ’ Hl bubmuoreka [JOK
96 pacyYeTHBIX M Ka4YeCTBEHHBIX 3a/a4 M0
" on https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBsIX qBUTaTene
97 [ToBTOpenue, 06o6meHue. Pemenue bubmmoreka [JOK
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https://m.edsoo.ru/ff0c2b30




teme "KIIJ] anekTpoycTaHOBOK"
[ToBTOpenue, obo0mIeHNE.

bubnunorexa LIOK

o8 'J'Ia60paT0pHLIe pa6o,,TH 1o Kypey ! I https://m.edsoo.ru/ff0c2¢c52
CBeTOBbLIE SIBIICHUS
IToBTOopenue, 0600menne. Pabora c
99 TeK]ZTTaI;H/IHEo TeMe 'l'];a};I:)HBI ' 1 Bubmnorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
IToBTOpenue, 0600menne. Padbora ¢
100 TeK]ZTTaE/H/IHEO TEME 'I'III<(§IJ'II/IC63HI/I}I ; 1 Bubmmorexa OK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOopenue, 0600menne. Padbora ¢
101 TeK]ZTTaE/H/IHEO TeMe 'I'Ié?J:I:TOBHe ' 1 Bubmiorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

dusuka. 7 knacc. bazoBbeiit ypoBeHb. YUeOHUK

Astopsl: [lepbiikun .M., IBanos A.H.

®dusuka. 8 kinacc. ba3oBblil ypoBeHb. YUeOHUK

Astopsr: [leppiknna .M., Banos A.1.

®uszuka 9 knacc. ba3oBblil ypoBeHb. YUeOHUK

Astopsrl: [leppimknn .M., UBanoB A.1., E.M. I'yrauk, M.A. IlerpoBa
I'og n3pannsa: 2024

N3 parenscTBO: [Ipocsenienue

METOANYECKHUE MATEPHUAJIBI IS YYUTEJA

®dusuka. 7 knacc. ba3oBblil ypoBeHb. Y UEOHUK

Astopsrl: [lepeimkun M1.M., UBanos A.1.

®dwusuka. 8 kiacc. ba3oBblil ypoBeHb. Y UeOHUK

Astopsrl: [lepeimkun .M., UBanos A.1.

®uszuka 9 knacc. ba3oBblil ypoBeHb. YUeOHUK

Astopsl: [leppimkun .M., UBanoB A.1., E.M. I'yrauk, M.A. IlerpoBa
I'og m3panns: 2024

N3 parenscTBO: [IpocBemenne
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