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IHOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsl COCTAaBJICHA Ha
OCHOBE TOJIOKEHUH W TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBatenbHONH TporpamMmbel, TmpeactaBieHHbXx B DPI'OC OO0, a Takke ¢ yd€Tom
dbenepanpHOl pabodveil mporpamMmbl BocnuTaHus W KoHuenmmu mnpenogaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Conepxanwe  mporpaMmbl 10 (M3MKE  HampaBlIeHO  Ha  (GOPMHPOBAHUE
€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH OOYYaIOIIMXCS M OpraHu3aluio H3ydeHHus (U3UKH Ha
NesITeNbHOCTHOW OCHOBe. B mporpamMe mo (u3uKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanmit DPIOC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
MEeTanpeaIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXKIpEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB Ha yPOBHE OCHOBHOTO O0IIIEr0 0Opa3oBaHMs.

[IporpamMma no ¢usuke ycTaHaBIMBAeT paclpeneieHue y4eOHOro marepuania Mo rojam
oOydenus (1o Kiaccam), TpeajgaracT MPUMEPHYIO TOCIEI0BATEILHOCTh HM3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJEp>KaHUus U Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroImuxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LENbIO OKa3aHUS METOJUYECKOH MOMOIIH
YUUTENIO B CO3AaHUU paboueld mporpaMMBbl 10 yueOHOMY IIpeIMETYy.

Ou3nka SBISETCA  CUCTEMOOOpPA3yIOUIMM Uil  €CTECTBEHHO-HAyYHBIX  Y4EOHBIX
MPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
XUMUeH, Owuosoruerd, actpoHomMued u ¢u3HUeckol reorpadueil, BHOCHUT BKJIaa B
€CTECTBEHHO-HAYUYHYIO0 KapTUHY MHpa, MPEIOCTaBIsgeT HauboJiee siCHble 00pa3ilbl MPUMEHEHHUS
HAyYHOTO METOJA MO3HAHUs, TO €CTh CII0co0a MOIy4YeHuUs JOCTOBEPHBIX 3HAHUNA O MUpE.

Opna u3 raaBHBIX 3a7a4 Pu3nyeckoro oOpa3oBaHMs B CTPYKType 00IIero oopa3oBaHHs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

W3yuenne ¢usmkn Ha 06a30BOM YpOBHE MpEANoOjaraeT OBJIAJCHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHI €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTD:

L HAay4YHO 00BACHATH SIBJICHUS,
L OLICHMUBATh U INIOHUMATh 0COOEHHOCTH HAY4YHOT'O MCCJICAOBAHUSA,
L HHTCPHOPECTUPOBATE AAHHBIC KW HCIIOJIB30BaThb HAYYHBIC O0Ka3aTCJIbCTBa JJid

MOJIy4€HUS BBIBOJIOB.

enun w3ydenust pU3UKKM HA YpOBHE OCHOBHOTO 0OIero oOpa3oBaHMs OIpEACICHBI B
Konuenuun npenogaBanus yueObHoro npeamera «dusmka» B 00pa3oBaTeIbHBIX OpPraHU3aIMIX
Poccuiickoit ®eneparuu, peanu3ylONIMX OCHOBHBIC 0O0IIE00pa3oBaTeIbHBIC MPOTPAMMBI,
yTBepKI€HHOUN pemeHueM Kosuterunm MunuctepctBa mnpocemieHus Poccuiickoit @enepaunu
(mpotokomn ot 3 mekabpst 2019 r. Ne [TIK-48H).

esn nzyvyenusi GU3NKu:

o npuoOpeTeHne MHTEpeca U CTPEeMJICHHUS OOyJarouuxcs K HayYHOMY H3YyUEHHUIO
MIPUPO/IbI, Pa3BUTHE UX MHTEIIEKTyalbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

o pa3BUTHE TMpPEACTABICHUII O HAy4dHOM MeToJe IMO3HaHUs U (opmupoBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHHSIM;

o dbopMHUpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4yeHHS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



o dbopMupoBaHHE TpPEACTaBICHUNH O ponu GU3MKH JUIS  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUI;

o pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cdepax Oymymied mpodeccruoHaTbHOM
NESTENHPHOCTH, CBS3aHHOW C (PU3UKOW, TMOArOTOBKAa K JallbHEWIIeMy OOYYeHHIO B OSTOM
HaIpaBJICHUU.

JlocTKEeHMEe ATHX IeJed MporpaMMbl Mo (HM3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pazoBaHus 00ecreynBaeTCs pElIeHUEM CISIYIONNX 3a/4a4:

. nproOpeTeHne 3HAaHWW O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, AIEKTPHUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

o MpuoOpeTeHne YMEHUW ONHCHIBAaTh U OOBSICHATH (DU3UUYCCKUE SBICHUS C
WCTIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUIA;,

. OCBOEHHE METOJIOB PEIICHUS] MPOCTEUIINX PACYETHBIX 3a7ad C UCIOJIh30BAHUEM
(bU3NIEeCKUX MOJIEIICH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71a4;

. pa3BUTHE YMEHHU HaOIOJaTh TPHUPOIHBIC SBICHUS M BBIIOJIHITH OTBITHI,

nabopaTopHble  pa0OTBI W IKCIIEPUMEHTAIBHBIC  HCCIICOBAaHUS C  HMCIIOJB30BaHUEM
W3MEPHUTEBHBIX TPUOOPOB;

o OCBOEHHE TTPUEMOB PaboThI ¢ HHPOpMaIel (HU3UIECKOTO COACPIKAHUS, BKITIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX NOCTIKEHUSX (DU3HMKH, aHaIM3 M KPUTUYECKOE OIICHUBAHHE
nHpopManuu;

. 3HaKOMCTBO €O cdepamMu MpoeCCHOHATFHON JESTeIbHOCTH, CBS3aHHBIMH C
(GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTIDKCHHSX (U3NIECKON
HaYKH.

Ha u3yuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIIEro 00Opa3oBaHUs
oTBoaUTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 gaca B HEJIEIIO).

[Ipennaraemprit B mporpamme 1o ¢Gu3MKE NMEepedeHb Ja0OpPaTOPHBIX pabOT M OIBITOB
HOCHT PEKOMEH/IaTeIIbHBIA XapaKkTep, YIUTENb JIeIaeT BEIOOp MpoBeACHUs 1a00paTOPHBIX padoT
U ONBITOB ¢ YY4€TOM  HMHIMBHIYaIbHBIX  OCOOCHHOCTEH  OOy4arommuxcs,  CIUCKa
AKCTICPUMEHTANBHBIX 3aJlaHul, TpeylaraéMblX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
sK3aMeHa 1o U3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgea 1. ®u3uka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpPA.

®dusuka — HayKa o mpupoae. SABneHus npupoapl. @U3NYECKHe SBJICHUS: MEXaHUUECKHUE,
TEIUIOBbIE, 3JICKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BeMUuuHBL. M3MmepeHne ¢Gu3uMYecKuX BeaU4rH. DuU3MUEcKHe MPUOOPHI.
[TorpemHocTh 3MepeHuil. MexayHapoHasi CUCTEMa €AMHUILL.

Kak ¢usuka u npyrue ecTeCTBEHHbIC HAYKH M3Y4arOT MPUPOy. ECTecTBEeHHO-HAYYHBIN
METO/I TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKAa HAyyHOTO BOMPOCA, BBIABI)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMPOBEpPKEe THUMNOTe3, O0OBbsAcHeHHe HalmogaeMoro sieiaeHus. OmnucaHue
(UBUYECKUX SIBICHUH C TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.
1. MexaHnnyeckue, TeIIoBbIe, SJEKTPUUECKIUE, MAaTHUTHBIE, CBETOBBIEC SIBJICHHUS.
2. ®dusnyeckue MPUOOPHI W TPOIEAypa NPSIMBIX H3MEPEHUN aHaJOTOBBIM U

U(ppPOBBIM TPHOOPOM.
Jlabopamopnwie pabomel u onvimel.

1 Omnpenenenne NEHbI JeNIEHUs KAl U3MEPUTENBHOTO pudopa.

2 N3Mepenne pacCTosTHUM.

3. N3mepenune o0bEMa JKUAKOCTH U TBEPIOTO Tea.

4 Onpenenenre pa3MepoB MAJIbIX TEl.

5. W3mepenue temmeparypbl MpU MOMOIIM XUAKOCTHOTO TEPMOMETpa M JaT4HKa
TEeMIIepaTyphbl.

6. [IpoBenenue uccrienoBaHus MO MPOBEPKE THIIOTE3bI: NANbHOCTH MOJETA MIApUKa,

MYIEHHOTO0 TOPU30HTAIBHO, TEM OOJIbIlIe, YeM 0OJIbIlIe BHICOTA MTyCKa.

Pazgea 2. [lepBoHayaibHble CBeJIeHUS 0 CTPOEHUU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbI, WX pa3Mepbl. OMbITHI, JI0Ka3bIBAIOIINE
IMCKPETHOE CTPOCHHE BELIECTBA.

JIBr>kenre yactull BemecTBa. CBsI3b CKOPOCTH JBUKEHHS YACTHUI[ C TEMIEpPaTypOM.
BbpoynoBckoe naBmxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSHHSI BEIIECTBA: CTPOCHHUE Ta30B, JKUIAKOCTEH U  TBEPHABIX
(kpucTaymuinyeckux) Teia. B3auMocBsi3p Mexay CBONCTBAMHU BEUIECTB B Pa3HbIX arperaTHbIX

COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL.

Hemoncmpayuu.

1. Ha6nronenne 6poyHOBCKOTO IBIYKEHUS.

2. Ha6mronenue quddysun.

3. HaGnronenue sBneHud, OOBSCHSIONIMXCS MPUTKEHUEM WIH OTTAIKUBAHHEM

YaCcTHUII BEI[ECTBA.
Jlabopamopnwie pabomel u onvimel.

1. OreHka uaMeTpa aToMa METOJIOM PsiIOB (C UcToib3oBaHueM (oTorpaduii).
2. OMnBITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIMPEHHUSI TA30B.
3. OMnbITHI 110 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKCHUS.

Pa3nen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl.



Mexannueckoe ABWKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE IBHkKEHHE. CKOpPOCTb.
CpenHsis CKOpOCTb MPU HEPABHOMEPHOM JBUKEHHUU. PacyéT myTu 1 BpeMEeHU JABUKECHHUS.

SBnenne uHepuMU. 3aKOH MHEpPUUH. B3auMoIelcTBHE Tel Kak MPUYMHA W3MEHEHHS
CKOpOCTH JNIBMDKEHHUs Tesl. Macca kak mepa umHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBS3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak XapakTepucTHKa B3aumojehcTBus Ttein. Cuiia ynpyroctd W 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpa. SIBIEHUE TATOTeHUs U cuia Tsokectu. Cuia
TSDKECTH Ha Jpyrux Iwianetax. Bec Tena. HeBecomocTh. CroxkeHue Cuil, HAlpaBJICHHBIX IO
oaHo# mpsimoi. PaBHozaeicTByromas cuil. Cuna TpeHusi. TpeHrue CKONBKEHUSI U TPEHUE MOKOS.
TpeHue B Ipupoie U TEXHUKE.

Hemoncmpayuu.

1. HaOmronenrne MexaHnyecKoro IBWKEHUS Telia.

2. N3Mepenne CKopoCcTu MPSAMOJIMHEHHOTO ABUKECHHUS.

3. HaGnronenue siBIeHUst HHEPIIUH.

4. HaGnronenue namMeHeHus: CKOPOCTH MPH B3aMMOICHCTBHUH TEJI.

5. CpaBHeHHE Mace MO0 B3aUMOJICUCTBUIO TE.

6. CrnoxxeHue cuil, HalpaBJICHHBIX IO OJTHOW MPSIMO.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenne CKOPOCTH PaBHOMEPHOTO JABIKEHUS (IIapUKa B KUJIKOCTH, MOJEIN
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).

2. Ompenenenue CpemHEeW CKOPOCTH CKOJIBXEHUsT Opycka WIM IIapukKa T0
HAKJIOHHOM IJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPAOTO TeNA.

4. OMBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsDKeHUS (ZedopMaiiu) mpy>KUuHbI
OT IPHUJIOKEHHOM CUIIBI.

5. OnbIThI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca

TeJa U XapakTepa COMPHUKACAIOIINXCS TTOBEPXHOCTEH.

Pasznea 4. /laBiienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

NaBnenne. CnocoObl yMEHBIICHHWs W yBEJIWMYCHHUS JaBiieHus. JlaBieHue Trasa.
3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa, Temiieparypsl. Ilepenaua naBiaeHust TBEPABIMU TEJIaMH,
KUJKOCTAMHU W razamu. 3akoH [lackansg. [lHeBMaTHueckue MamiuHbl. 3aBUCUMOCTH JABJICHUS
KUJIKOCTH OT TayOmHbl. ['mapocrarmueckwii  mapagokc. CooOmaromuecs:  COCY/IbI.
['unpaBnuyeckue MEXaHU3MBI.

AtMmocdepa 3emnau u atMocdepHoe aaBieHHe. [I[pUUnHBI CyIIECTBOBAHUS BO3IYITHOMN
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenune aTtmochepHOro MaBlICHHS. 3aBUCHMOCTH
aTMOC(epHOro JaBJI€HHS OT BBICOTHI HaJX YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(epHOTO JTaBJICHHUS.

JlelicTBMe JKUIKOCTM W Tra3a Ha TMOTPYXKEHHOE B HUX Teno. BplTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [1naBanue Ten. Bo3ayxomiaBanue.

Hemoncmpayuu.

1 3aBUCUMOCTD JIaBJICHUS T'a3a OT TeMIEPaTyphl.

2 [Tepenaua naBiieHUs KUIKOCTBIO M Ta30M.

3. Coo0marommuecs: CoCy/Ibl.

4 IM'mapaBnuueckuit mpecc.

5 [IposiBenue aecTBUs aTMOC(HEPHOTO JTaBJICHHUS.



6. 3aBUCUMOCTh BBITAIKHBAIOMICH CHIIBI OT 00BbEéMa MOTPYXKEHHOW YacTH Tela H
IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITATKUBAIOINIECH CUJTBI BECY BHITCCHEHHOM KUIKOCTH.

8. VYcnoBue miuaBaHus Te: IJIaBaHUE WM TOTPYKEHHE Tell B 3aBHUCHUMOCTH OT
COOTHOIIEHUS MIIOTHOCTEH Teja U AKHUAKOCTH.

Jlabopamopnwie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOW B
JKHIKOCTh YaCTH TeJa.

2. OnpeneneHre BBITATKUBAIOMIEH CHJIbI, JEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
JKUIKOCTE.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIONIECH CHJIbI, JCHCTBYIOLIEH Ha TEJIO B
JKHIKOCTH, OT MacChl TeJa.

4. OnbIThI, AEMOHCTPUPYIONIUE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIONIECH

Ha TEJIO B XHUAKOCTH, OT 00bEMa MOTPY:KEHHON B KUAKOCTh YacCTH Tella M OT IUIOTHOCTH
KUJKOCTH.

5. KoHncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKU U ONpefesieHue eé
TPy30MOABEMHOCTH.

Pazgea S. Pabora u MOIIHOCTH. DHEPIHsl.

Mexanudeckast padota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IJIOCKOCTh. llpaBuio paBHOBecus
priuara. [IpumeHnenue mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. KuHeTnueckas W moTeHIManbHas 3Heprus. [IpeBpamieHne
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. [Tpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenne pa®OThl CUIIBI TPEHUS NpPU PABHOMEPHOM J[IBHKEHUHU Tella IO
TOPU30HTAJIBHOW MMOBEPXHOCTH.

2. HccnenoBanue ycioBuid paBHOBECHS pblyara.

3. N3amepenne KIIJl HaKIOHHOW IJIOCKOCTH.

4. N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOM SHEPTUH.

8 KVIACC

Pa3gen 6. TenjioBblie IBJICHUS.

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYISPHO--KHHETHYECKONH TEOPHUH CTPOEHUS BEIIECTBa.
Macca u pa3mepsl aTOMOB M MoJIeKyl. OTNBITHI, MOJITBEPKJIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BeriecTBa. Kpucrammueckue
n amopdusie Tenma. OOBACHEHHE CBOMCTB Ta30B, XUIKOCTEH M TBEPABIX TET HAa OCHOBE
MOJIOKEHUIH MOJIEKYJISIPHO--KUHETHYeCcKON Teopuu. (CMadynBaHUE W KallWUIAPHBIEC SIBJICHUS.
TemnnoBoe pacHMpeHue u cxaTHe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTHIO TEIJIOBOIO JIBMJKEHHUS YACTHII.
Buyrpennsis  sHeprus. CrnocoObl HW3MEHEHMsI BHYTPEHHEH DJHEpPruu: TeIvlonepenavya u
coBepiieHre padboThl. Bupl Temionepenaun: TEIIONPOBOAHOCTb, KOHBEKIIHS, HU3TyYEHHE.



KonmuectBo TerwioTsl. YIenbHas TEIUIOEMKOCTH BEIECTBA. 1eINIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBineHue w OTBep/eBaHHE KPUCTATUTMYCCKUX
BEIIECTB. YJelbHas TemoTa ruiaBieHus. IlapooOpasoBanue u KoHjaeHcanws. Mcmapenue.
Kunenue. VYnenpHas TemaoTra mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATYphl KHWIICHHS OT
aTMOc(epHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMI0Ta CTOPAHUSL.

[Mpunnumer pabotel TermmoBbix apurareneid KIIJ[ temmoBoro apurarens. TemoBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIICH CPEIbI.

3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Ha6nronenne 6poyHOBCKOTO TBIYKEHUS.

2. Ha6mronenue quddysun.

3. HaGnronenue siBneHnit cMauyuBaHUs ¥ KaTWJUISIPHBIX SIBICHU.

4. HaGnrogenue TenioBoro pacuimpeHus Tel.

5. W3menenue naBieHUs rasa IOpU H3MEHEHHMM O0bEMa W HarpeBaHUU WIH
OXJTAXKJCHUH.

6. [IpaBuna usmepeHusa TeMnepaTypsl.

7. Bunasl Tenonepenayu.

8. OxJaxieHue IPU COBEPIICHUH PaOOTHI.

0. HarpeBanue mpu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

10. CpaBHeHHE TEMIOEMKOCTEN pa3IunYHbIX BEIIECTB.

11. HaOmronenne kumeHus.

12. HaGnrogenune mocTostHCTBA TEMIIEPATYPHI TIPH TUTABJICHHUH.

13. Moaenu TEIUIOBEIX ABUTATEIIEH.

Jlabopamopnwie pabomel u onvimel.

1. OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSHKCHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOW COJIM UJIU caxapa.

3. OnbITEl MO HAOTIOJIECHUIO TETUIOBOTO PACHIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeNl.

4. Ompenenenre qaBiaeHUs BO3AyXa B OaJUIOHE MITIPHUILA.

5. OnbIThI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTh JaBJIEHHUsS BO3/AyXa OT €ro o0béma u
HarpeBaHUs WM OXJIaKICHUSI.

6. [IpoBepka ruMOTE3bl JHMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJOHMKA KHUIKOCTH B
TEPMOMETPUUECKON TPyOKe OT TeMIepaTyphl.

7. HaGnrogenne  w3MeHeHWss BHYTPEHHEH OHEpPrMM Tejla B pe3yJbTare
Terionepeiayv U paboThl BHEUTHUX CHIL

8. HccnenoBanue siBiACHUS TEIJIOOOMEHA NPU CMEIIMBAHUM XOJIOTHOW W TOpPSYEH
BO/IBL.

0. OmpeneneHre KOIUYECTBA TEIUIOTHI, TOJYYEHHOT'O BOJIOW TMPH TEIIOOOMEHE ¢
HarpeThiM METaNINYECKUM LIHJIUHAPOM.

10. Onpenenenue yaeabHOW TEIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npouecca ucnapeHus.

12. OnpeneneHre OTHOCUTENbHOM BIAXKHOCTH BO3IyXa.

13. Onpenenenue yaeabHOW TEIIOTHI TJIABJICHUS JIbA.

Pazgea 7. DiiekTpuyeckue 1 MATHUTHBIE SIBJICHUS.



DnekTpuzaiusa Ten. J[Ba poaa 3yeKTpuyecKux 3apsgaoB. BzanmopaeicTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTB CHJIBI B3aUMOJCHMCTBUS 3apsSKEHHBIX TET OT BEIUYUHBI
3apsA70B U PACCTOSIHUS MEXK]Y TEIaMH).

DnekTpudeckoe nojie. Hanpspk€HHOCTD AnekTpuyeckoro mods. [lpuHuun cynepno3unun
ANEKTPUYECKUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snektpudeckux 3apsAioB. DJIEMEHTapHBIN 3yiekTpuyeckuil 3apsaa. CrtpoeHue
atoma. [IpoBOAHUKY U JUATIEKTPUKHU. 3aKOH COXPaHEHUS AIIEKTPUIECKOTO 3aps/a.

DJIEKTPUYECKUIT TOK. YCIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKa. VCTOUYHMKH
MOCTOSIHHOTO TOKa. JleWcTBUSA AIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKHUI TOK B JKUAKOCTAX U ra3zax.

Onektpuyeckass uenb. Cuia Toka. OJeKTpuyeckoe HampspkeHue. ConpoTHBIIECHUE
MPOBOJHUKA. YJIeTbHOE CONpPOTHBJIIEHHWE BemlecTBa. 3akoH Oma I y4yacTKa IEMH.
[TocnenoBarenbHOE U apasuieIbHOE COETUHEHUE TPOBOJHUKOB.

Pabota m MomHOCTh 3MeKkTpuyeckoro Toka. 3akoH JDkxoyns—JIeHma. DiekTpuueckue
LENU ¥ MOTPEeOUTENN IEKTPUUECKO s3Heprun B ObiTy. KopoTkoe 3aMbikaHue.

[ToctosiHHbie MarHuTHl. B3anMonelcTBHME MOCTOSSHHBIX MAarHMTOB. MarnuTHoE TOJi€.
MaruauTHO€ noJie 3eMJIM U €ro 3Ha4eHue Ui Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe noJie
ANIEKTpUYECcKOro Toka. [I[puMeHeHune 3MeKTpOMarHuToB B TeXHUKe. J[eficTBME MarHUTHOTO MOJIs
Ha TMPOBOJHUK C TOKOM. OJEKTPOIBUTaTENb MOCTOSHHOrO TOoKa. Mcmonp3oBaHue
AIIEKTPO/IBUraTeNel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

OnbiTel  @apagess. SIBneHue daeKTpoMarHuTHOM uWHAykuuu. IlpaBwino  Jlenua.
OnektporeHeparop. CrocoObl TOJYyYEeHHS] AJIEKTPHUUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

1. DJeKTpu3aius Tell.

2. JIBa poJia AIEKTPUUYECKUX 3apAI0OB U B3aUMOJICHCTBUE 3apsHKEHHBIX TEJI.
3. YCTpoHCTBO U ACUCTBUE SIIEKTPOCKOTIA.

4. DJIeKTpOCTaTUYECKask MHIYKIIHS.

5. 3aKOH COXpaHEHHMS AIEKTPUUECKUX 3aPsI0B.

6. [IpoBOIHUKH U TUATECKTPUKH.

7. MoenupoBaHK€e CUIOBBIX JTUHHUM 3JIEKTPUIYECKOTO TOJISI.

8. HcTouHMKH MOCTOSHHOTO TOKA.

0. JlelicTBUA SIIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUI TOK B JKUIAKOCTH.

1. I"a30BbIit pazps.

12. H3Mepenne cuibl TOKa aMIIepMETPOM.

13. N3MepeHne 351eKTpUYecKoro HarpsyKeHUsT BOJIbTMETPOM.

14. PeocTaT n MmarasuH cOnmpoTHUBIICHHUI.

15. BsauMonelicTBre IOCTOSHHBIX MAarHUTOB.

16. MoenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHUs TIOJIOCOB MarHUTa.
17. MoenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
18. OnbIT DpcTena.

19. MarauTHO€ 1oJie TOKa. DJIEKTPOMarHur.

20. JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C TOKOM.

21. DJIEKTPOABUTATENb MOCTOSTHHOTO TOKA.

22. HccnenoBanue sBaEHUA 3JIEKTPOMArHUTHON WHTYKIIHH.



23. OnbiTel @apajes.

24. 3aBUCUMOCTh  HAalpaBJICHUS  MHAYKIMOHHONO TOKa OT  YCJIOBHUM  €ro
BO3HUKHOBEHHS.

25. DJIEKTpOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

1. OmpITBIl  TO  HAOMIOACHHWIO  DJIGKTpU3AIMA  TeJN  WHAYKIMEH ¢ TIpu
COTPUKOCHOBEHUH.

2. HccnenoBanue neicTBUS SJIEKTPUUECKOTO MOJIS HA TPOBOJHUKH U TUAJICKTPUKH.

3. COopxka u mpoBepKa pabOThI ANEKTPUIECKOH e MOCTOSTHHOTO TOKA.

4. N3Mepenne u perynupoBaHue CUIIbl TOKA.

5. N3Mepenne u peryinmpoBaHue HaAPSKECHHUS.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI  TOKa, HIYIIETO Yepe3 pe3UucTop, OT
COIMPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOpeE.

7. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb JJIEKTPUYECKOTO COMPOTHUBIICHUS
MIPOBOJHHKA OT €ro JJIUHbI, TUIOIIAH MOMEPEYHOT0 CEYSHHs U MaTepHara.

8. [IpoBepka mpaBuiia CIOKEHUS HATPSKEHUM MPU MOCIEA0BATEILHOM COEAUHEHUH
JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBuiia i CUJIBI TOKA MIPH MapaieIbHOM COESMHEHUH PE3UCTOPOB.

10. Omnpenenenre padOTHI AMEKTPHUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

1. OnpeneneHre MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIJIEISEMOM Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCMMOCTH CHUJIbI TOKa, MAYIIErO0 4Yepe3 JIaMIIOYKy, OT
HanpsHKEHUs Ha HEH.

13. Onpenenenue KIIJ] narpeBarens.

14. Hccnenosanne MarHuTHOTO B3aUMOEHCTBUS NOCTOSIHHEBIX MAarHUTOB.

15.  V3yueHue MarHUTHOTO TOJS MOCTOSHHBIX MAarHUTOB MPU UX OOBEAMHEHUU U
paszaesieHun.

16. HccnenoBanue nelcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KaTYIIKH C
TOKOM M MarHUTa OT CUJIbI TOKA M HaIlPaBJICHUs TOKA B KaTYIIIKE.

18. N3ydenune neicTBUs MarHUTHOTO MOJISI Ha MPOBOHUK C TOKOM.

19. KonctpynpoBanue u n3yueHne paboThI JJIEKTPOIBUTATEIIA.

20. Nsamepenne KIIJI snekTpoaBUraTeIbHONM YCTAaHOBKH.

21. OnpIThl MO HKCCIENOBAHUIO  SABJIEHUS  AJICKTPOMArHUTHOM  MHAYKIUU:
UCClIeIOBaHNE U3MEHEHUI 3HAYEHUS M HAMIPaBJICHUSI HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3znen 8. Mexannyeckue siBJIeHHUS.

Mexannueckoe ABWkeHHEe. MarepuanibHasi Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOrO0 JBWKEHHUS. PaBHOMEpHOE MpsIMOJIMHENWHOE JABWXEHHE. HepaBHOMepHOE
npsMojiuHeitHoe aBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTb Tejla MpU HEpaBHOMEPHOM
JIBUKCHUH.

VYckopenue. PaBHOyckOpeHHOE mpsMoiuHelHoe naBkeHue. (CBOOOMHOE TajCHUE.
OnpiTel ["anmnes.

PaBHOMEpHOE nMBIKEHHME TIO OKpYKHOCTH. [lepuoa m yactora oOpamenus. JInHelHas u
yriaoBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.



[Tepsriit 3akoH Hptorona. Bropoii 3akon Herotona. Tperuit 3akon Herotona. IlpuHuun
CYNEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWiia TPEHHSI CKOJIbKEHHS, CUJa TPEHUS
MOKOS, IPYT€ BUJIbI TPEHUSL.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TSATOTEHHUS. YCKOpeHHE CBOOOJHOTO TMaJeHUS.
JBmwxenne 1ianetr Bokpyr Connma. IlepBas kocmuueckas ckopocts. HeBecomocTs u
Meperpy3Ku.

PaBHOBecne marepuanibHONW TOYkH. AOCONIOTHO TBEpMOe Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKpeIIEHHOM OChI0 BpanieHusa. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec tena. U3MeHenne umnynbca. MIMIynbe cuiibl. 3aKOH COXPAHEHUSI WMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Mexanuveckass paboTta U MOIIHOCTh. PaboTa cui TspkecTH, ynpyroctH, TpeHus. CBs3b
SHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOTHATOrO Haja IMOBEPXHOCTHIO 3EMIIU.
[TorennmanpHast sHEprus cxatoi npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOUH
SHEPruu. 3aKOH COXPaHEHUs] MEXaHUYECKO SHEPTHH.

Hemoncmpayuu.

I. Habmionenne MexaHMYeCKOro JBIKEHHS Tejla OTHOCUTEILHO pa3HBIX Tel
OTCYETA.

2. CpaBHeHHME TyTE€d MW TPACKTOPUUA JBMKEHUS OJHOIO M TOTO JKE€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

3. H3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEHHOTO IBUKEHUS.

4. HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. HaGnronenue aBukeHus Teaa Mo OKPY>KHOCTH.

6. HaGnrogenne MexaHWMYECKUX SBICHUH, MPOUCXOANIMX B CHCTEME OTCYETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBLHO KaOMHETa (PU3UKU.

7. 3aBUCUMOCTh YCKOPEHHMS Tela OT MacChl T€Ja U JCHCTBYIOIIEH HAa HETO CUJIBI.

8. HaGnronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUN TEJI.

0. HN3Menenune Beca Tena Npu yCKOPEHHOM JIBHYKEHUU.

10. [lepenaua nmnysnbca Ipy B3aUMOICUCTBUU TEIL.

1. [IpeoOpazoBaHust YHEPTUU TTPU B3AaUMOICHCTBHUH TEJI.

12. CoxpaHeHne UMITYJIbCa TPU HEYIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHre UMITyJIbca TPH a0COTIOTHO YIIPYTroM B3aUMOCHCTBHUH.

14. Halnronenue peakTHBHOTO JIBHXKCHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHe MEXaHMYECKOW DSHEPrud NpH ABWKEHUHU Tela IMOJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoncTpynpoBanue TpakTa Jjisl pa3roHa U JaJIbHEHIIIEr0 paBHOMEPHOTO JIBUKEHUS
[IapPUKA WU TEJIEKKH.

2. Ompenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCcKa WM JIBW)KCHHS IIapuKa 10
HAaKJIOHHOM TUIOCKOCTH.

3. Onpenenenrue yCKOPEHUS Tela P PaBHOYCKOPEHHOM JIBKEHUU IO HAKJIIOHHOU
IIJIOCKOCTH.

4. HccnepoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JIBUKEHUU

0e3 HaYaJIbHOU CKOPOCTH.



5. [IpoBepka TUMOTE3BI: €CAM NPH PaBHOYCKOPEHHOM JBHXEHUU O3 HaYaIbHOU
CKOPOCTH MYTH OTHOCATCA KaK psAJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIME MPOMEKYTKH
BpEMEHH OJJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJbHOIO
JaBJICHUS.

7. Omnpenenenre kKodpPuIMeHTa TPEHUS CKOTBLKCHUS.

8. Onpenenenue KECTKOCTH MPY>KUHBI.

9. Omnpenenenvne pabOThl CHJIBI TPEHUS MpPU PAaBHOMEPHOM JIBIJKEHUHU Tella IO
TOPU30HTAJIBHOU MMOBEPXHOCTH.

10. Omnpenenenre pabOTHI CHJIBI YIIPYTOCTH MPU TOIBEME Tpy3a ¢ MCIOJb30BAHUEM
HEMOABU)KHOTO U MOJABMKHOTO OJIOKOB.

1. N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue Koj1e0aHusl M BOJHBI.

KonebarenbHoe nBrkenne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHWM: MEPUOJ, YacTOTa,
aMIUITyJa. MaTreMaTuyeckuii W TPYXKUHHBIM MasTHUKU. [IpeBpamieHue »sHeprum mnpu
K0JIe0aTeIbHOM JABUKEHUU.

3aryxaromue KojaeObanus. BeiHykaeHHBIe Kosiebanus. PesoHanc. MexaHn4uecKkue BOJIHBIL.
CaolicTBa MexaHM4eCKnX BOJIH. [IpoaosibHbIE M TTOTIEpEYHBIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM Tejle, CEHCMUYECKIE BOJTHBL

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHppa3Byk u ynbTpa3ByK.

Hemoncmpayuu.

1. Ha6nronenue konebanuii e Mo 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.

2. Ha6mronenue konebanuii rpy3a Ha HUTH M Ha TIPY>KUHE.

3. Halnronenue BeIHYKIEHHBIX KOJIGOAaHUHN U Pe30HAHCA.

4. Pacmipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

5. HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenre 4aCTOTHI U IEPHO/Ia KOJICOAHUI MaTEeMaTHIECKOTO MasiTHUKA.

2. Omnpenenenre 4aCTOTHI U IEPHO/Ia KOJCOAHUH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJeOaHUM MOJABEIICHHOTO K HHUTH Tpy3a
OT JUIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TEepUoJa KOJICOAHWUH MPYKMHHOTO MAasTHHKA OT
Macchl rpysa.

5. [IpoBepka HE3aBHCUMOCTH TIEPHO/Ia KoJIeOaHUH Ipy3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OnBITEL, JAEMOHCTPUPYIOIIWE 3aBUCUMOCThH TEepHOAa KOJICOAHHH MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. N3mepenune yckopeHust CBOOOHOTO TaICHHUS.

Pazgea 10. DiiekTpoOMarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkana snexkTpoMarHUTHBIX BOJIH. Vcnonbp3oBaHue 351€eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3HU.

DJieKTpoMarHuTHas nmpupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.



2. BosHOBBIE CBOIICTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

1. N3yueHnune CBONUCTB 3JEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOMIIBLHOTO TejedoHa.

Pa3gen 11. CBeroBbI€ SIBJICHUS.

JlyueBasg Monens cBera. Mcrounuku cBeta. [IpsmosMHEiHOE pacnpoCTpaHEHHUE CBETA.
3atmenus Cousiana u JIynel. Otpaxkenue cBera. [mockoe 3epkaiio. 3aKOH OTpaXKE€HHS CBETA.

[Ipenominenue cBeta. 3akoH npenomieHus cBera. [[oJIHOe BHYTpEHHEE OTPaKEHHUE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPaXKEHHsI B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nyuedr B nmH3e. OnTudeckas cucrema ¢doToanmapara, MHKPOCKOMa M
Teneckomna. ['a3 kak onTudeckas cucremMa. bam3opykocTs U 1adbHO30PKOCTbD.

Paznoxxenne OGenoro cera B crekTp. OmnbiTel HptoToHA. COKEHHE CHEKTPaTbHBIX
uBeToB. /lucnepcus crera.

Hemoncmpayuu.

1. [IpsamonuHelHOE pacipoCTpaHEHKE CBETA.

2. OTtpaxeHue cBera.

3. [Tonydyenue n300pakeHUI B TUIOCKOM, BOTHYTOM W BBIIYKJIOM 3€pKajax.

4. [Ipenominenue cBera.

5. OnTHYeCKUN CBETOBOJI.

6. Xon tydeid B coOuparomiei JInH3e.

7. XoJ ny4der B pacCEeUBaloOIIeH JIMH3E.

8. [TonydyeHune n300paskeHUI C TOMOIIIBIO JTHH3.

0. [Tpunnun neiictBus GoTroanmapaTa, MUKPOCKOTIA U TEJIECKOTIA.

10. Mopens riasa.

1. Pa3znosxenue Genoro cBeTa B CEKTP.

12. [Tonydyenue 6emoro CBETa MPH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIila OTPaXEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.

2. N3ydeHne xapakTepuCcTUK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCHUMOCTH yrja TMpPENOMJIEHHS CBETOBOIO Jiydya OT Yria
MaJeHUs Ha TPAHULE «BO3LyX—CTEKIION.

4. [TonydyeHune n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenre (POKYCHOTO PACCTOSTHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OETI0TO CBETa B CIIEKTD.

7. OnbITHI 0 BOCHPUATUIO [IBETA MPEIMETOB NIPU MX HAOIIOACHUU Yepe3 I[BETOBBIC
(UITBTPHI.

Pa3zgen 12. KpantoBbie IBJICHUS.

OmneiTel Pezepdopaa u mnanerapuas moaenb aroMa. Mojens atoma bopa. Hcryckanue u
noryionieHue ceera atoMoM. KBaHTel. JInHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpOeHHE aTOMHOTO sijpa.
Hyknonnass Mognens aromuHoro sigpa. M3ortombel. PamuoaktuBHBIE mnpeBpanieHusd. l[lepuop
MOJIypacnaa aTOMHBIX sJIEp.

SnepHbie peaku. 3aKOHbI COXpPaHEHUSI 3apsiIOBOTO U MAaCCOBOTO YHCEII. DHEPIuUs CBS3H
aToMHbIX siaep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHust sjaep. Mcrounuku
sHeprun CoJiHIIa U 3BE3I.

Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3JIYYCHUN HA )KHUBBIE OPTaHU3MBbI.

Hemoncmpayuu.



1. CrexTpbl U3Iy4eHUs U TOTJIONIECHUS.

2. CnekTphl pa3IuyHbIX Ta30B.

3. CnexTtp BoAopoaa.

4. Ha6nronenue tpexoB B kamepe Busbcona.

5. PaboTa cuéTunka HOHU3UPYIOITUX U3TyUEHUH.

6. Peructpanus n3inydeHus NpupoOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. Halnrogenue crilonHbIX U TUHEHYATHIX CTICKTPOB M3TyICHUSI.

2. HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUM YACTULIBI MO0 TOPMO3HOMY IYTH (1O
dboTorpadusim).

3. N3mepenue pagnoakTuBHOTO (OHA.

IToBTOPHUTEIbHO-00001AKOIIUI MOTYJIb.

[ToBTOpUTENBbHO--0000MIAIOMUI  MOIYAb MpeAHa3HAYeH [UId CUCTEeMaTH3aluud U
000011eHUS TPEIMETHOTO COACPIKAHUS U OIBITA IESTEIIbHOCTH, MPUOOPETEHHOTO IPU U3YUEHUH
BCEro Kypca (pU3MKH, a TakkKe sl MOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY SK3aMEHY IO
dbusuke st 00yJaroIMXCsl, BRIOPABIINX ATOT YUeOHBIN TTpEAMET.

[Ipy wW3ydeHHMHM [JaHHOTO MOJYNSI pealu3yloTcd UM CHUCTEMaTU3UPYIOTCS  BHUJbI
NeSTeNIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIaHUPYEMBIX Pe3yJIbTaTOB 00ydeHHUs, (HOpPMUPYETCS €CTeCTBEHHOHAy4Has
IrPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCIEAOBAHUS SIBICHUNW MPHUPOAbI M TEXHHKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SBJICHUS, NPUMEHsSI IMOJTy4YEeHHbIE 3HAHUS,
peuarh 3a/1a4M, B TOM YHCIie KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[IpuHUMNHATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pasjiena peaju3yercs 3a Cuér
TOT0, YTO 00yUaIOIINECs BBITOIHSIOT 3aJJaHHsI, B KOTOPBIX UM Mpe/IaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUU pACMO3HAaBaTh M HAy4yHO OOBSCHATH (U3HUECKUE
SIBJICHUS B OKPY’KAIOLIEH MPUPOJIE U MOBCETHEBHOM KU3HU;

MCIO0JIb30BAaTh HAyYHbIE METOJIbl UCCIIETOBAaHUS (PU3UUYECKUX SIBJICHHM, B TOM UUCIE IS
MIPOBEPKHU TMIIOTE3 U MOJTYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4yHble OCHOBBI HamOOJee BaXKHBIX JOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMep, MPaKTUYECKOTO HCIOIb30BaHUs PA3TUYHBIX MCTOYHUKOB IHEPTUU Ha
OCHOBE 3aKOHA IIPEBPAIICHUS] U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTUH.



IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA30OBAHMUAA

N3yuenne ¢u3mku Ha ypoOBHE OCHOBHOTO o0Omiero oOpa3oBaHMs HampaBlIeHO Ha
TOCTIKEHHUE JTMYHOCTHBIX, METAIIPEIMETHBIX M MTPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynprare wu3ydeHus (U3MKM HA YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS Y
obOy4arorerocs OynyT chOpMHUPOBAHBI CICAYIONTNE TUIHOCTHBIE PE3YIbTaThl B YaCTH:

o 1) naTpuoTHYECKOTr0 BOCIIMTAHUSA:

o | MposIBIIEHHWE MHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOMN
(hU3UYECKO HAYKH;

o | IEGHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3UKOB;

o 2) rpa’KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

o ] TOTOBHOCTb K aKTUBHOMY yYaCTHIO B OOCYXJE€HHH OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (DU3HKH;

o '] OCO3HAaHHWE BaXXHOCTH MOPAIbHO--3TUYECKUX MPHUHIUIOB B JESITEIbHOCTH
YYEHOT0;

° 3) acTeTMYECKOr0 BOCIIUTAHMSI:

o ] BOCTIpUSITUE 3CTETUYECKMX KauyecTB (PU3MUECKOW HayKu: €€ TapMOHHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

° 4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

o '] oco3HaHHE UEHHOCTH (U3MUYECKOH HAayKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHI, BAXKHEHIIIEH COCTABIISIONICH KyJIbTYPHI;

o '] pa3BUTHE HaAy4YHOW JOOO3HATENLHOCTH, HHTEpeca K HCCIeI0BaTENbCKON
NesITENbHOCTH;

o 5) popMupoBaHus KYJbTYPHI 310POBbSI H IMOIMOHAJILHOI0 0J1Ar0NOJyYHsI:

o '] OCO3HaHHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HH B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpE, BaXXHOCTH NpaBUJ O€30MacHOr0 IMOBEACHUS Ha TpPaHCIOpPTE, Ha
J0porax, ¢ AJIEKTPUUYECKUM U TEIUIOBBIM 000PYAOBAHUEM B JOMAITHUX YCIOBUSX;

o '] chopMupoBaHHOCTH HaBBIKAa pedICKCHH, TIPU3HAHUE CBOETO MpaBa Ha OIIUOKY
Y TaKOTO K€ MpaBa y ApYroro 4eloBeKa;

o 6) TPy10BOr0 BOCIIUTAHMS:

o '] aKTHBHOE Y4YacTH€ B pELICHHHM MPaKTUYECKUX 33aJad (B paMKax CEMbH,
o0pazoBaTeIbHOM  OpraHM3aluy, TOpojaa, Kpas) TEXHOJOTHYECKOW ¥ COIMAIbHOU
HAIpPAaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCIe U (PU3MUECKUX 3HAHUIM;

o ] IHTEpEC K MPAKTHIYECKOMY U3YUCHHIO PO ecCuid, CBI3aHHBIX ¢ (PU3UKO;
° 7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:
o (] opueHTamus Ha TpPUMEHEHHE (PU3NYECKUX 3HAHMM JUIS pEIIeHUs 3aaad B

00JIaCTH OKpY)KAIOIICH Cpeapl, IUIAHUPOBAHUS TOCTYIIKOB M OIICHKA WX BO3MOXKHBIX
MOCIIEICTBUH JJIsI OKPYXKAIOIIEH CPEIbl;

o '] oCco3HaHHE TIJI00ATFHOTO XapakTepa AKOJIOIMYECKUX MpoOieM U MmyTed HX
pelIeHNUS;

o 8) amantauuMu K M3MEHAIIUMCH YCJIOBUSM COUHUAIBHON W NPUPOIHOM
cpenbl:

o "] moTpeGHOCTh BO B3aUMO/ICHCTBUU IPU BHIMIOJIHEHUH UCCIIEIOBAaHUI U TPOEKTOB

(buznyecKoil HaNpPaBIECHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSM APYTHUX;



o ']  TOBBIIEHWE YPOBHSA CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NesITENbHOCTD;

o '] moTpeOHOCTh B (hOpMUPOBAHUH HOBBIX 3HAHHM, B TOM 4YHCIIe (POpMYyTUpOBATH
U/, TIOHSTHS, TUTIOTE3bI O PU3HMUECKUX O0BEKTAX U SBJICHUSX;

° ] oco3HaHue JCPHUITUTOB COOCTBEHHBIX 3HAHMK M KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

. "] TUTAaHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DM3NYECKUX 3HAHUH;

. ] cTpeMJIeHHME aHATM3UPOBATh W BBISIBIIATH B3aUMOCBSI3H MPHPOIBI, OOIIECTBA H
HKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BAaHUEM (PH3UUECKUX 3HAHUM;

. "] OIeHKa CBOMX JACWUCTBUH € Y4ETOM BIMSIHHS Ha OKPYXKAIOIIYI0 Cpeny,

BO3MOJKHBIX TJI00ATBHBIX TIOCIIECTBHH.

METANIPEAMETHBIE PE3YJIbTATbI

B pesynaprare ocBoeHHs mporpamMmbl 10 (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydwaromerocss OyayT cGopMHUpOBaHBI MeTampeaMeTHbIEe Pe3yJabTaThl,
BKITIOYAIOIIME TI03HABATEIbHBIC YHHBEpPCAIbHBIC Yy4eOHBIC JIEHCTBHS, KOMMYHHUKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBUYSI, PETYISITUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBuA:

o BBISBIISAITh M XapaKTEPU30BaTh CYIIIECTBCHHBIC MIPU3HAKH 0OBEKTOB (SBJICHUI);

o YCTaHABIIMBATh CYIIECTBEHHBIH TPH3HAK KIACCH(UKAIUU, OCHOBAHUSA IS
00001ICHUS U CPAaBHEHUS;

o BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTpHUBAaeMbIX (akKTax,
JAHHBIX W HAOIOJICHUSIX, OTHOCAIIMXCS K (DU3HUCCKUM SIBIICHUSM;

o BBISBIISATh TIPUYMHHO--CIICACTBCHHBIC CBSA3H MPH M3YYCHUH (PH3NYCCKUX SBICHUHN

U TPOLECCOB, JelaTh BBIBOJABI C HCHOJB30BAHHMEM JEAYKTHUBHBIX M  HMHIYKTHBHBIX
YMO3aKJIIOYEHU, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NYECKUX BEIUYNH;

o CaMOCTOSITEIBHO BBIOMpaTh CMoco0 pemieHus: ydeOHOW (u3nyeckod 3amauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB PEIICHUS, BBHIOOp HamOoJiee TOAXOMAIICTO C Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble nucciiegoBare/ibCKue AeiCTBHA:

. WCTIOJIb30BaTh BOIIPOCHI KaK UCCIICAOBATEILCKUH HHCTPYMEHT TIO3HAHUS;

. MPOBOJIUTH MO CAMOCTOSTEIFHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
(bMBUYECKUI SKCIIEPUMEHT, HeOOJIBIIIOE UCCIIeIOBaHNEe (PU3NYECKOTO SBIICHHUS;

. OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJYYCHHYIO B
XO0JI€ UCCIICIOBAHUS UM SKCIICPUMEHTA;

o CaMOCTOSITENBHO (OPMYIUpPOBaTH OOOOMIEHWs] W BBIBOJALI 1O pe3yJbTaTaM
MIPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICAOBAHMS,

. MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (H3UYECKUX IMPOIECCOB, a

TaK)Ke BBLABUTaTh MPENOI0KEHUS 00 UX Pa3BUTHUH B HOBBIX YCIOBHUSIX U KOHTEKCTaX.
Pabora ¢ undopmanmeii:



o MPUMEHSTh pa3jINyHble METO/bl, HHCTPYMEHTBI U 3alpOChI NP MOUCKE U 0TOOpE
WH(pOpMAIIUU WU TaHHBIX C YIETOM MPEUIOKEHHON YIeOHOM PU3NIeCKO 3a1auH;

o aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh M  HMHTEPIPETHPOBATH HHGOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpeACTaBICHHUS;

o CaMOCTOSITEIPHO BEIOMPATh ONTUMAIbHYIO (hOPMY MpeACTaBICHUs HHpOpMauu 1
WUTIOCTPUPOBATH PELIaeMble 3a/1aul HECJOXKHBIMU CXEMaMH, AMarpaMMaMH, WHOW rpaduxoi u
WX KOMOWHAITUSAMH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

o B X0Jie 00CYX/IeHHsI yueOHOTO MaTepualia, pe3yJbTaToB JJA0OPATOPHBIX PadOT H
MPOEKTOB 3a7aBaThb BOMPOCHI MO CYHIECTBY OOCYXJaeMOW TeMbl M BBICKAa3bIBaTh WJCH,
HalleJICHHbIE Ha pellieHue 3aJa4u U MoJiep:KaHre O6JaroxenareabHOCTH O0IIEeHNUS;

o COTOCTABJIATh CBOM CYXJEHHUS C CYXKICHUAMH IPYrUX YYaCTHHUKOB JMAJOra,
oOHapyXHBaTh pa3IM4yKe U CXOACTBO MO3UIIHIA;

o BBIPA)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAaX;

o nyOIMYHO TPEACTABIATH PE3yIbTaThl BBIMOJIHEHHOTO (U3MYECKOTO OIbITa

(’KCTIeprUMEeHTa, UCCIICIOBAHMS, TIPOEKTA);

. MOHAMAaTh M WCIOJb30BAaTh NPEUMYIIECTBA KOMAaHIAHOW M WHAMBUIYAIbHOU
paboTHI IPH PEIICHUH KOHKPETHOHN (hPU3HYECKOM MPOOIEMBI;

. NPUHUMATh LEJIH COBMECTHOHM NESATETLHOCTH, OPraHU30BBIBATH JCHCTBHS O €
TOCTIDKEHHIO: PaCIPENeNIATh POJIH, 00CYKIaTh MPOIECCHl M PE3YJIbTAaThl COBMECTHOM PabOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

o BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTas KAUECTBEHHOTO Pe3yibTara 10 CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C JPYTUMU WICHAMU KOMAaH/IbI;
o OIICHMBATh KayeCTBO CBOErO BKJIaJa B OOWIMH MPOJYKT MO KPUTEPUSIM,

CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranmszaums:

° BBIABJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIUSAX, TPEOYIONIUX s
perieHust GU3NIECKUX 3HAHUM;

° OPHEHTHPOBATHCS B Pa3IMYHBIX MO IX0JaX TIPUHATHS pelIeHuit
(MHAVMBUIYaTbHOE, IPUHSITHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUNA TPYIIION);

° CaMOCTOSITEIBHO COCTABJISATh aJITOPUTM pelieHus GU3NIECKON 3a1aun WM TIaHa

UCCIIEIOBAaHUS € Y4€TOM HMEIOIIMXCS PECYpcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh NpeiaraeéMble BapUaHThl PeLlICHUI;

o JIeNaTh BRIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOUMOHAIbHbII HHTEJJIEKT:

o JaBaTh a/IeKBATHYIO OLICHKY CUTYallM U MpeJuiarath IiaH e€ U3MEHEeHHUS;

o OOBSACHATH MPUYHMHBI JTOCTIKEHUS (HEOOCTHKEHUS) Pe3yIbTaTOB JESTEIbHOCTH,

JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

o BHOCUTh KOPPEKTHUBbI B JEATENBHOCTh (B TOM UHCJIE€ B XOJ BBINOJHEHUS
(Gbu3MYECKOTO HCCIEAOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, MU3MEHUBIINXCS
CUTYaIii, yCTAHOBJIEHHBIX OLINOOK, BOZHUKIINX TPYAHOCTEH;

o OILICHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJIU U YCIOBHSIM;



o CTaBUTh ce0s Ha MECTO JAPYroro uejoBeka B XOJE CIOpa WIM AUCKYCCHHM Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTHKY APYroro;

o MpU3HABaTh CBOE MpPaBO Ha OMIMOKY MpH pelieHud (U3NYECKUX 3a1ad WM B
YTBEP)KICHUSIX HAa HAYYHBIE TEMbI U TAKOE XKE MPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy obydenus B 7 Kjacce mpeIMeTHbIE Pe3ylbTaTbl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMECHHM:

o UCIOJIb30BAaTh TOHATUSA: (U3WYECKHE W XUMUYECKHE SIBJICHUS, HaOII0JeHHeE,
AKCIEPUMEHT, MOJEIb, TUIOTE3a, EAUHUILIBI (PU3MUECKUX BEJIMYUH, aTOM, MOJIEKYIIa, arperaTHbIe
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUKCHHUE
(paBHOMEpHOE, HEpAaBHOMEpPHOE, MPSMOJUHEHHOE), TPACKTOpHUs, PAaBHOACWUCTBYIOIIAs CHIIA,
nedopmarus (ynpyras, IiIacTUIecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

o paznuuath sABieHUs (nuddys3us, TemIoBoe BWKEHHE 4YacTHI[ BEIIECTBa,
paBHOMEpHOE JBIDKEHHE, HEPAaBHOMEpPHOE JBIWKEHUE, WHEpIUs, B3aUMOJEUCTBUE Te,
paBHOBecHE TBEPABIX TEJI C 3aKpEIJIEHHOW OChbIO BpallleHUs, Iepefada AaBlIeHUs TBEPABIMU
TelaMH, SKMJIKOCTSMHU U TrazaMu, aTrMoc(epHoe MaBlIeHWE, IUIaBaHUE Tel, IMpeBpalleHus
MEXaHUYECKON HHEpPruM) IO ONHUCAHUI0O HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SIBIICHUE;

o pacrno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (PU3MUECKHUX SBJICHHUI B OKpPY)KaIoIIEeM
MHpE, B TOM 4ucjie (PU3NYECKHE SBICHUS B MPHUPOJAE: MPUMEPHI IBIKEHUS C Pa3TUYHBIMU
CKOPOCTSIMU B >KMBOW M HEKHMBOW MPHUpPOJE, NEHCTBUE CUJIBl TPEHHS B MPUPOJE U TEXHHKE,
BIIUSIHUE aTMOC(EpHOro JaBJICHUS HA >KMBOM OpraHusM, IUIaBaHWE pbIO, pblYaru B Tele
Yesl0BeKa, IPU STOM IEPEBOJUThH MPAKTUUYECKYIO 3a7jauy B y4eOHYIO, BBIICTATh CYIIECTBEHHbIE
CBOMCTBA (MPU3HAKHN) (PU3HUECKHUX SIBJICHH;

o ONKCHIBATh M3YYCHHBIE CBOMCTBA Tel M (PU3MUECKUE SBJICHHS, HCHOIb3Ys
¢buznueckue BEeIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISI
CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJia TPeHHs, JaBiieHue (TBEPIOro Tena,
KUJKOCTH, Tasza), BBITAJKUBAIONIAs CHJIA, MeXaHWdeckas paboTa, MOIIHOCTb, IUIEYO CHIIbI,
MOMEHT CHJIbI, KO3((UUIUEHT TOJIEe3HOr0 JEWCTBUS MEXaHHW3MOB, KHHETHYECKas U
MOTEHIMATbHAS JHEpPrusl), NpU ONUCAHUM TMPABWIBHO TPAKTOBaTh (PU3MUECKU CMBICI
UCIOJIb3YeMbIX BEJIMYMH, MX O0O003HAUeHHMS M EAUHMUILBI (U3UYECKUX BEIUYHH, HAXOIUTh
(dbopMyIibl, CBS3BIBAIONINE JaHHYIO (DU3UYECKYIO BEJIMYHHY C JAPYTUMHU BEIWYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

o XapaKTepU30BaTh CBOICTBA Tel, (PU3NYECKUE SBICHUS WU TPOLECCHI, UCIIONb3Ys
TpaBUJia CIOKEHHS CUJ (BJIOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumerna,
MpaBWJIO paBHOBecHs pblyara (0J0Ka), «30JI0TOE MPAaBUIO» MEXAHUKH, 3aKOH COXpaHEHHS
MEXaHUYECKOM 3HEPIHH, MTPHU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alUCHIBAThH €TI0
MaTeMaTH4eCKOe BhIPAKEHUE;

o OOBSACHATh (PU3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA TeJl, B TOM YHCJE U B
KOHTEKCTE CHUTyallui TpaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BbBIABIATH NPUYUHHO-
-CJICICTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHWE W3 |—2 JIOTMYECKUX IIIaroB C omopoi Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBIICHUH, PU3NUECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH;

o pemarh pacuéTHble 3amayv B 1—2 NEWCTBUS, HCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3aJauyd 3allMChIBaTh



KpaTKOE YCJIOBHUE, MOJACTaBIATh (U3NYECKUE BEIUYMHBI B (OPMYJIbl U NMPOBOAUTH PACUETHI,
HAXOJWTh CIIPABOYHBIE TaHHBIE, HEOOXOAUMbIE JJIsl PELICHUS 3a/1a4, OLEHUBATh PEATUCTUYHOCTh
MOJTYYeHHOU (PU3MUECKOW BEIIMUNHBI;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOUIN (DU3HUECKUX
METO/IOB, B ONHCAHMU HCCIIEJOBAHMS BBLACIATH IMPOBEPAEMOE MPEANOooKeHHe (TUIOTE3Y),
pasiauyaTh M MHTEPIPETHPOBATh MOJYYEHHBIH pe3ylbTaT, HaXOJAWTh OUIMOKH B XOJE OIbITa,
JieNIaTh BBIBOJIBI 110 €T0 pe3ysibTaTaMm;

o MPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUN WU (U3NIECKUX
CBOMCTB Tel: (OpPMYIMpPOBaTH MPOBEPSEMBIE MPEANONOKEHHUS, COOMpPaTh YCTAaHOBKY U3
MPeI0KEHHOTO 000PYA0BAHHUS, 3aMUCHIBATh XO/1 OTbITA U (OPMYITHPOBATH BHIBO/IBI,

o BBITIOJIHATh MpPSIMbIE M3MEPEHUs PACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa,
CHJIBI U TEeMIIepaTypbl C HMCIOJIb30BAaHHMEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;

° MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEJIMUMHBI OT JPYTOH
C UCHOJIb30BaHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTH IIYTH PaBHOMEPHO JIBUXKYIIETOCS Tella OT
BpEMEHHU JBIDKEHUS Tella, CHJIbI TPEHHUS CKOJIbKEHHs OT Beca Teja, KadyecTBa oOpaboTKu
MOBEPXHOCTEN TET W HE3aBHUCHUMOCTHU CHJIBI TPEHHS OT IUIOIIAIN COMPUKOCHOBEHMS TeEJl, CHIIbI
YOPYrOCTH OT YAJUHEHHS MPY>KUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON 4YacTU
Tela U OT TUIOTHOCTH >KUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBUN IUIaBaHMs TeJl, YCIOBUN paBHOBECHS pblyara u OJOKOB),
y4acTBOBAaTh B IUIAHHPOBAHUU Y4eOHOTO HCCIIEJOBaHMS, cOOMpaTh YCTaHOBKY M BBINOJHATH
U3MEpeHus, CleAys MpeajJoKeHHOMY IUIaHy, (HUKCUPOBATh pE3yJAbTaThl IOJIY4YEHHOM
3aBUCHUMOCTH (DU3MYECKUX BEJIWYMH B BHJIE NPEUIOKEHHBIX TaOnui U TpaduKoB, [eNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMUS;

o MPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPIOTO Tella, CHJIa TPEHUS CKOJBKEHHUS, JaBICHHE BO3/lyXa, BBITAJIKWBAIOIIAsS
CHJIa, ACWCTBYIOIIAsl HAa MOTPYXKEHHOE B KUIKOCTb TENO, KOA(PPUIMEHT MOJE3HOrO JEHCTBUS
MPOCTBIX MEXAHWU3MOB), CIEAys MPEAJOKEHHOW WHCTPYKIMH: MPH BBINOJIHEHUU W3MEpPEHUil
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHHE NICKOMOMW BEJIMYMHBI,

o coOmoiaTh TpaBUJia TEXHUKH O€30MacCHOCTH TpHU padoTe ¢ JabopaTOPHBIM
000pyI0oBaHUEM;
. YKa3bIBaTh MPHUHIUIBI JCHCTBUS TMPUOOPOB M TEXHHUUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JWHAMOMETp, COOOIIAIOUIUECS COCYAbl, OapoMeTp, pbluar, MOJIBMXKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TJIOCKOCTh;

o XapaKTepU30BaTh MPHUHLMUIBI ACUCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHUUYECKHX
YCTPOUCTB C OTIOPOM Ha MX ONMHUCAHUS (B TOM YHCIIE: MOIIIUITHUKHA, YCTPONUCTBO BOJOMPOBO/IA,
TUIPaBIMYECKUNA TPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp), HCHOJb3Ys
3HaHUSI O CBOMCTBax (U3MYECKUX SBICHUH W HeoOXoAWMbie (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

o MPUBOJUTE TIPUMEPHl (HAXOAUTh HWHGPOPMAIMIO O TPHUMEPAX) MPAKTUYECKOTO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHWM B MOBCEJIHEBHOM XHU3HU ISl oOecrieueHus: 6€301macHOCTH
npu oOpalieHuu ¢ MNpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbA U
cOOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEIEHUS B OKpY KalolIel cpeie;

o OCYILIECTBIIATH OTOOpP MCTOYHUKOB MH(popManuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOIIMXCS 3HAHUW W NYyTEM CpaBHEHUS



Pa3IMYHBIX HMCTOYHHMKOB BBIACNATH HH(OpMAINIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WU
MOXET OBITh HEJIOCTOBEPHOM;

o UCIOJIb30BAaTh TMpPH BBINOJHEHUU YYEOHBIX 3aJaHUi Hay4YHO--TIOMYJISPHYIO
JTUTEepaTypy (PU3NYECKOTO COJEp)KaHus, CIPaBOYHbIE MaTepHalbl, pecypchbl cetu WHTepHer,
BIIaJIeTh MpUEMaMH KOHCIIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHus HHGOpPMALKUU U3 OAHOMN
3HAKOBOU CUCTEMBI B IPYT'YIO;

o co37aBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2-3 WCTOYHUKOB HH(popManMu (QUINYECKOrO COAEpXKaHUS, B TOM 4YHCIE MyOJIMYHO [eNaTh
KpaTKue COOOIIEHHUs O pe3ysibTaTax MPOEKTOB WM y4eOHBIX UCCIIeI0BAaHUH, IPU ATOM I'PaMOTHO
MCI0JIb30BaTh M3yYEHHbIH MOHATUHHBIN ammapaT Kypca (U3MKH, COTMPOBOXKIATH BHICTYIICHUE
MpEe3EHTALNEN;

o IpU  BBINOJTHEHUH Y4E€OHBIX TMPOEKTOB M  HCCIEAOBAHUU  pacHpeneiaTh
00513aHHOCTH B IPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH, CIICIUTH 3a BBHITIOJTHEHUEM
IJlaHa JEeHCTBUI, aneKBaTHO OICHMUBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh T'PYIIIBL,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAasE MHEHUE OKPYKAIOLIUX.

K xoniy obydenus B 8 kjacce npeaMeTHbIE pPe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

o MCIO0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBH)KEHHE aTOMOB
U MOJIEKYN, arperaTHbleé COCTOSHUSI BEIIeCTBA, KpUCTAIIMYECKHE U aMopdHble Tena,
HACBIIEHHBIA ¥ HEHACBIICHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPTus,
TEIJIOBOM JIBUTATElb, 3JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsif, JIEKTPHUUECKOE MoJie, MPOBOJIHUKH
U AUDJIEKTPUKH, TIOCTOSHHBIHN 3JEKTPUYECKUI TOK, MArHUTHOE T10JIE;

o pa3nuyath sIBICHUS (TEIUIOBOE pacIlMpeHre U CKaThe, Terionepeaaya, TerioBoe
paBHOBECHE, CMauMBaHUE, KaNWUIPHbIE SIBICHUS, HCIApPEHHE, KOHICHCALUs, IUIaBJICHHE,
KpuCTaJIM3anus (OTBEplieBaHuE), KHUIIEHUE, Terulonepenaya (TemIONpOBOIHOCTb, KOHBEKLHS,
U3ITyYeHHE), SJIEKTpU3alus TeJl, B3aUMOJEWUCTBUE 3apsoB, NEHCTBUS AJIEKTPHUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE MarHUTOB, IEHCTBUE MAarHUTHOTO TOJISl Ha MMPOBOJTHUK C
TOKOM, DJIEKTPOMAarHUTHas WHIYKIMS) 1O OMHMCAHUI0O MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

o pacrno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (PU3MUECKHUX SBJICHHUI B OKpPY)KaloIeM
MHpe, B TOM uHcie (U3MUECKUe SBIEHUS B IMPHUPOJE: IMOBEPXHOCTHOE HATSHKEHHUE U
KalWUISIpHBIE SBJICHUS B MPUPOJIE, KPUCTAJUIBI B Mpupone, uznydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHKEe POCHL, TYMaHa, MHesl, CHETa, 3JIEKTPUUECKUE SIBJICHUS B
aTMocdepe, 3JIEKTPUYECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE IoJie 3eMJId, JApeild MOJI0CoB,
pOJIb MarHUTHOTO TMOJIA Ui KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, MPU 3TOM IEPEBOAUTH
MPaKTUYECKYIO 3a7a9y B y4eOHYIO, BBIJCIATH CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKU) (PU3UUECKHUX
SIBJICHU;

o ONKCHIBATh M3y4YCHHBIE CBOMCTBA Tl M (PU3MUECKHUE SBICHUS, HCIOJIb3YS
¢buznyeckue BEIMUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrUs, KOJIMYECTBO TEIUIOTHI, yJelIbHas
TEII0EMKOCTh BEUIECTBa, y/eibHAas TEIIoTa IUJIABJICHUS, yelIbHas TEIIoTa MapooOpa3oBaHusl,
yenabHas TEIJIoTa CropaHus TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO ACUCTBUS TEIJIOBON MAIWHBI,
OTHOCHUTENIbHAsl BJIAQKHOCTh BO3[yXa, OJEKTPUUYECKUN 3apsl, CHJIa TOKa, D3JIEKTPUUECKOe
HanpspKeHHWe, CONMPOTHUBIICHHE MPOBOJHUKA, YIEIbHOE CONPOTUBJICHHE BelIecTBa, paboTra U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABUIBHO TPAKTOBATH (PU3WYECKHI CMBICI
HCIO0JIb3YEMbIX BEIMYMH, 0003HAYEHUS U eIMHUIBI GU3UUYECKUX BEIUUNH, HAXOIUTh (POPMYIIHI,



CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIUYUHY C JAPYrUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUNH;

o XapaKTepU30BaTh CBOICTBA Tel, (GU3NYECKUE SIBICHUS U TPOLIECCHI, UCIIONb3Ys
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYISIPHO--KUHETHYECKON TEOpHUH CTPOEHHS BEIIeCTBa, MPUHIUI
CYNEepIOo3UINK NoJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsjaa, 3akoH Oma s
yudacTka 1emnu, 3akoH Jlxoyns—JIeHna, 3aKkoH cCOXpaHeHUsI SHEPTUH, IPU ITOM JaBaTh CJIOBECHYIO
(bopMyTHUPOBKY 3aKOHA U 3aMKUCHIBATh €T0 MaTEMaTHUECKOE BhIPAKECHHE,

o 00BACHATH (PU3HUECKUE MPOLIECCHl U CBOICTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYaIil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYMHHO-CIICACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKHX IaroB ¢ OMOpol Ha 1—2 W3Y4YEHHBIX CBONCTBA
(buznyeckux ABJIeHUHN, (PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

o pemars pacuéTHble 3amaud B 2—3 NEWCTBUS, HCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (U3MYECKHE BEIUYMHBI: Ha OCHOBE aHajM3a YCIIOBUSA 3aJauyd 3allMChIBAaTh
KpaTKO€ YCJIOBHE, BBISBIISITH HEJOCTATOK AAHHBIX JJIS PELEHUsl 3aJaud, BbIOMpaTh 3aKOHBI U
dbopMyibl, HeOOXOaUMBIE Ui €€ pelleHUs, MPOBOAUTH PAcUYEThl M CPaBHUBATH IOJy4YEHHOE
3HaueHUe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMHU;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIN (DU3HUECKUX
METO/IOB, HCIIOJIb3YSl OIKCAaHUE HCCIENOBAaHUS, BBIACIATH IPOBEPSIEMOE MPEANOJIOKEHUE,
OILICHUBATh MPABUJILHOCTH MOPSIIKA MPOBEICHUS UCCIIEIOBAHMSI, IeJIaTh BBIBOIBI;

o MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (U3NYECKUX SBICHUN WU (U3NIECKUX
CBOMCTB Ten (KalmWUIApHBbIE SIBICHHUS, 3aBHUCHUMOCTh JaBJIGHHA BO3AyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IMpolLlecca OCThIBAHMSI M HArpeBaHUs MpH H3JIy4YEHUH OT LBETa
u3nyyaronieil (morsjomaromnieiil) MoBEepXHOCTH, CKOPOCTh HCMApeHHUs BOJbI OT TEMIEpPaTyphl
KUJKOCTU U IJIOMAAN €€ MOBEPXHOCTH, NMEKTPU3ALUS TNl U B3aUMOJCHCTBHE JIEKTPUUECKHUX
3aps70B, B3aUMOJCHCTBHE TOCTOSHHBIX MAarHWTOB, BHU3yaJM3allMs MAarHUTHBIX HOJeH
MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO TOJsl HAa MPOBOJAHHUK C TOKOM, CBOMCTBa
AIIEKTPOMAarHuTa, CBOWCTBA  AJEKTPOABUraTeNs IOCTOSIHHOTO  TOKa):  (opMynupoBaTh
MpOBEpsieMble MPEINOJOKEHUS, COOMpaTh YCTAaHOBKY W3 IMpPENOKEHHOro 0o0OpyHIOBaHUS,
OTHCHIBATh XOJ1 OTIbITA 1 (POPMYIUPOBATH BHIBOJIBI;

o BBITIOJIHATh MpsIMblE W3MEPEHHUS] TeMIepaTypbl, OTHOCHUTEJIBHON BIaKHOCTH
BO3JlyXa, CWJIbI TOKAa, HANpPSDKEHUS C HCIIOJIB30BaHHMEM AaHAJOTOBBIX MPHUOOPOB M JAaTYMKOB
(bu3nyecKux BEIWYUH, CPaBHUBATH PE3YJAbTaThl U3MEPEHUN ¢ y4ETOM 3aJaHHOI aOCOJIIOTHOMN
MOTPEIIHOCTH;

° MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEJIMUUHBI OT JPYTOH
C HUCIOJB30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCHMOCTH CONPOTHBIICHUS TNPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIN TONEPEYHOTO CEUYEeHUS U YAEIbHOTO COMPOTHBIICHHS BEIIeCTBa MPOBOJHUKA,
CHJIBI TOKa, WAYLIEro uepe3 MPOBOJAHMK, OT HANpPSDKEHHUS Ha IPOBOJHUKE, HCCIEIOBaHHE
MOCJIEIOBATEIbHOTO W TapajuieIbHOTO  COCOUHEHWl  MPOBOJHUKOB):  IJIAHUPOBATH
UCcleI0OBaHUe, COOMpaTh YCTAHOBKY U BBITIOJHSITH U3MEPEHHUSI, CIEAYs MPeI0KEHHOMY IJIaHy,
¢bukcupoBaTh pe3ybTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOmuI] U TpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMUS;

o MPOBOJAUTh  KOCBEHHbIE  M3MEpEeHUs  (U3MYECKUX  BEIUYMH  (yAenbHas
TEII0EMKOCTh BEIIECTBA, CONMPOTHUBIICHUE MPOBOJHUKA, paboTa M MOIIHOCTH AJIEKTPHUYECKOTO
TOKa): IUIAaHUPOBAThb M3MEPEHUs, cOOUpaTh OKCIEPUMEHTANbHYIO YCTaHOBKY, CIEIys
MPeI0KEHHOW HHCTPYKIUH, Y BHIYUCIISATH 3HaYCHUE BETUUYHHBI;



o coOmoIaTh TpaBWiIa TEXHWKHA O€30MacHOCTH TpH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

o XapaKTepU30BaTh MPHUHLMIBI ACUCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOICTB ¢ OMopoil Ha MX OMUCaHHs (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB, TUIPOMETD,
napoBasi ~ TypOMHa, ammepMeTp,  BOJbTMETP, CUETYMK  AJIEKTPUUYECKOW  SHEPruu,
ANIEKTPOOCBETUTEIBHBIE  MPUOOPHI, HarpeBaTelbHbIE  JJEKTPONPHOOPHl  (MPUMEPHI),
AIIEKTPUYECKHE TPEIOXPAHUTENH, 3JIEKTPOMArHUT, JJIEKTPOABHUraTeNb MOCTOSHHOIO TOKa),
UCIOJIb3YSl 3HAHHUA O CBOIcTBaxX (uU3MUecKUx SBICHUM U HeEoOXoauMble (GU3NYECKUE
3aKOHOMEPHOCTH;

o pacrno3HaBaTh MPOCThIE TEXHUUECKUE YCTPONUCTBA U U3MEPUTEIbHBIE TPUOOPHI 110
CXeMaM M CXEMaTU4YHbIM pUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CrOpaHMs, SJEKTPOCKOI, PEOCTaT), COCTAaBJIATH CXEMBbI
AIIEKTPUYECKUX IeNeil ¢ MOocieqoBaTeNbHBIM U TapauieIbHbIM COEIUHEHHEM 3JEMEHTOB,
paznuyas ycIoBHbIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKHX IIeTe;

o MPUBOJUTE TIPUMEPHl (HAXOMUTh HMHPOPMAIMIO O TPHUMEPAX) MPAKTHUECKOTO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XHU3HU JUIsl oOecrieueHus: 6€301macHOCTH
npu oOpalieHuH ¢ MNpUOOpaMH U TEXHUYECKHMMHU YCTPOWCTBAMHU, COXPAaHEHUS 3/10pPOBbS U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKalolIel cpee;

o OCYILIECTBIIATh MOUCK MH(pOpManuu Guandeckoro cojepxanus B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW U MYTEM CpPAaBHEHUS JOMOJHUTENIbHBIX HCTOYHUKOB BBIJENSThH
nH(pOpMaLINIO, KOTOpas SBJISETCS MPOTUBOPEUYHUBOI HIIM MOXKET ObITh HETOCTOBEPHOM;

o UCIOJIb30BAaTh TMPH BBINOJHEHUH YYEOHBIX 3aJaHUA HAyYHO--TIOMYJSPHYIO
TUTEepaTypy (U3NYECKOTO COJEp)KaHus, CIpPaBOYHbIE MaTepHalbl, pecypchbl cetu WHTepHer,
BIIaJIeTh MpUEMAMH KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHOOPMALUU M3 OJTHOU
3HAKOBOU CUCTEMBI B IPYTYIO;

° co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPAaTKHE YCTHBIC COOOIIEHUs, 0000mas
MH(OPMALIMIO U3 HECKOJbKMX HCTOUYHUKOB (PU3MUECKOTO COAEpKAHMS, B TOM YHCIE MyOIMYHO
MPEJICTaBIATh PE3yNbTaThl MPOEKTHOW WM HCCIEAOBATEIbCKON JAEATEIbHOCTH, MHpPU ITOM
IrPaMOTHO HCIIOJB30BAaTh W3YYEHHBIM MOHATHIHBINA ammapaT Kypca (GU3HMKH, COMPOBOXKIATh
BBICTYIUICHUE MTpEe3eHTAlIHEH;

o MIPU BBINIOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEA0BAaHUN (U3NUYECKUX MPOIECCOB
pacnpenensats 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/la4aMHU, CIEIUTH 3a
BBITIOJIHEHUEM IUIaHA JEUCTBUN U KOPPEKTHUPOBATh €ro, aJeKBATHO OLIEHWBATh COOCTBEHHBIN
BKJIaJ] B JESATENILHOCTh TPYIIBI, BHICTPAUBATh KOMMYHHKAaTHBHOE B3aWMOJEWUCTBUE, MPOSBISSL
TFOTOBHOCTb pa3peliaTb KOHPIUKTHI.

K xoniy obydenus B 9 kJjacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMECHHM:

o UCIOJIb30BATh TOHSTHUS: CHUCTEMa OTCUYE€Ta, MaTepHalibHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJILHOCTh MEXaHWYECKOTO NBIKEHUS, nedopManus (ympyras, MiacTHUecKas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTbh W TEpPEerpy3Kd, LIEHTP TSKECTH, aOCOIIOTHO
TBEpAOE TEJO, LIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECUE, MEXaHWYECKHe KOeOaHUsI U BOJIHBI,
3BYK, UHQPA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPhI UCITYCKaHMs M TIOTJIONMICHHs, anbda-, Oera- u
raMma-Hu3Jy4eHus, U30TOIbl, A/IepHas SHEPTeTHKA;

o pa3nuyath SBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE IBHXKEHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEITHOE JIBU)KEHUE, CBOOOJHOE TMAJCHHE Tell, pPaBHOMEpPHOE



JIBUKEHHE IO OKPYKHOCTH, B3aUMOJEWUCTBHUE TeJ, PEaKTUBHOE [BH)KEHHUE, KoyebaTelbHOe
IBUKEHHE (3aTyxalolllie U BBIHYXKICHHbIE KOJeOaHUs), pPE30HAHC, BOJIHOBOE JBH)KCHUE,
OTpakeHHE 3BYKa, MPSIMOJUHEHHOE pacHpoCTpaHEHUE, OTpaKeHHEe M NpPEJOMJIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaKCHHE CBETa, pasJio’keHHe Oeloro cBeTra B CHEKTP U CIIOKEHHE
CHEKTPAJbHBIX IIBETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs PaJIMOAKTHUBHOCTH, BO3HHUKHOBEHHE
JUHENYaToro CreKkTpa M3JIy4eHHs) IO OMUCAHHI0O MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOLINX JaHHOE (PU3NUECKOE SBICHHE;

o pacrno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (PU3MUECKHUX SBJICHHUI B OKpPY)KaroleM
Mupe (B TOM yuciie Gu3ndecKkue SBJICHUS B MPUPOJE: MPWIMBBI U OTJIUBBI, JBUKEHHUE TUIAHET
ConHeyHOM cCHCTEMBbl, PEaKTUBHOE JBIKEHUE JKMBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPACEHUE, CEHCMHUYECKHE BOJHBI, I[yHaMH, 3XO0, I[BETa TeJl, ONTHYECKHE
SBJIIGHUS B TpUpoje, OWOJOTHYECKOEe JIEHCTBHE BHUAMMOTO, YIbTpadHOJIETOBOTO U
PEHTTEHOBCKOTO HW3IyYEHHM, €CTECTBEHHBbI pPaJMOaKTHUBHBIA (OH, KOCMHUYECKHE JIyuH,
paZvoaKTUBHOE M3ITyY€HUE MPUPOIHBIX MUHEPAJIOB, ACUCTBUE PAaJUOAKTHUBHBIX H3JIy4eHHUI Ha
OpraHM3M 4eJOBeKa), MPU STOM MEpPEBOAUTH MPAKTUUYECKYI0 33Jauy B Yy4eOHYIO, BBIJIENSTH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH ) (GU3HUECKHUX SBICHUIA;

o ONKCHIBATh M3yYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, HCIOJIb3YS
¢buznyeckue BeIUUMHBI (CPEeIHSS U MTHOBEHHAs! CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBHKEHUH,
YCKOpEHHUe, IMepeMellleHne, MyTb, YrioBas CKOPOCTh, CHUJia TPEHMs, CHJIa YIPYrocTH, CHJia
TSKECTH, YCKOpEHHE CBOOOJHOIrO TMAaJCHUs, BeC Tella, HMIYJIbC Tela, HMIIYJIbC CHIIbI,
MeXaHu4yeckas paboTa W MOIIHOCTh, MOTEHUUAlbHAsl JSHEpPrusi Teja, IMOJHATOTO Hal
MOBEPXHOCTHIO 3€MJIM, TMOTEHIMAlIbHAs SHEPTus CXKATOW MPYXKUHBI, KUHETUYECKash SHEpPrus,
MOJIHAsl MEXaHU4YecKas SHEePTUsl, IeproJ1 U 4acToTa KoJieOaHHM, AJTMHA BOJIHBL, TPOMKOCTh 3BYyKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeab MPEIOMIICHHUS CPEe/bl), PU OMUCAHUH MPABUIBHO
TPaKTOBaTh PUINYECKHI CMBICI UCIOJIb3YEMbIX BEJIMYUH, 0003HAUYEHUS U €IMHULBI (PU3NIECKUX
BEJIMYMH, HAXOJIUTh (POPMYIBI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMH
BEJTMYMHAMHU, CTPOUTH IPaPUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIUYUH;

o XapaKTepU30BaTh CBOICTBA Tel, (PU3NYECKUE SBICHUS WU TMPOLECCHI, UCIIONb3Ys
3aKOH COXPAHEHHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHHUS, MPUHIUI CYNEpPHO3ULIUU CHII,
MPUHIUI OTHOCUTENbHOCTH ["anmuiest, 3akoHpl Hbl0TOHA, 3aKOH COXpAaHEHHUS UMITYJIbCa, 3aKOHbI
OTpaXKeHUsI U MPEIOMJICHUSI CBETAa, 3aKOHBI COXPAHEHHUs 3apsAJ0BOIO M MAacCOBOTO YHCEN MpHU
SJIEPHBIX PEaKIUsAX, MPU TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTeMaTH4eCKOe BhIPAKECHUE;

o 0O0BACHATH (PU3HUECKHE MPOLIECCHl U CBOICTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBISIBISTh NPUYUHHO--CIICCTBEHHbBIE
CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3YyUYEeHHBIX CBOMCTBA
(buznyeckux ABJIeHUH, (PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

o pemarh pacy€THBIC 3a7a4yu (ONMUparonIuecs Ha cucTeMy u3 2-3 ypaBHEHUN),
UCIOJIb3YS 3aKOHBI U (OpMyIbI, CBSI3bIBaIOIINE (U3NYECKHE BEIUYHMHBI: HAa OCHOBE aHaIu3a
YCIIOBUS 33/laydl 3alUChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIONINE WJIM HU30BITOYHBIE
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JJISl PELIeHUs, MPOBOAUTHh PAcuéThl U
OILICHUBATh PEATMCTUYHOCTH MOJTYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIMUNHBI,

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIN (DU3HUECKUX
METO/IOB, HCIIOJIb3YSl OIMCAaHUE WCCIEeOBaHUS, BBIACIATh IPOBEPAEMOE IPEAINOJIOKEHUE,
OLICHWBATh  MPABWJIBHOCTh MOpsiAKA TPOBEACHUS  HCCIENOBaHUSA, JeJaTb  BBIBOJBI,
MHTEPIPETUPOBATH PE3yNIbTAaThl HAOIIOIEHUH U OTIBITOB;



o MPOBOJIUTH OMBITHl MO HAONIONEHUI0 (PU3NYECKUX SIBICHUA WIH (U3NYECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPrUH, 3aBUCUMOCTD
nepuoja KosieOaHUil MPYKMHHOTO MasTHHKAa OT MacChl Ipy3a U KECTKOCTH NPYKHUHBI U
HE3aBHCHUMOCTh OT aMIUIMTY/Abl MalbIX KOJIeOaHUM, MPSIMOJIMHEHHOE PACIpPOCTPaHEHHUE CBETa,
paznoxkeHue Oeroro cBera B CHEKTP, W3y4YE€HHE CBOMCTB M300pakeHHUs B IIJIOCKOM 3epKaie U
CBOMCTB M300pakeHus peIMeTa B COOMparolel JInH3e, HaOMI0IeHNE CIUIOIIHBIX U JTMHEHYaThIX
CIIEKTPOB M3JIy4EHHUs): CaMOCTOSTEIBHO COOWMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa
000py0BaHus, ONUCHIBAThH XO/I ONbITA U €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI;

o MPOBOJUTH MPU HEOOXOAUMOCTH CEpPUIO MPSMBIX U3MEPEHUH, OTpeeNisisi CpeaHee
3HAYCHHE M3MEPSIEMON BeTMUUHBI ((DOKYCHOE PacCTOSIHUE COOMPAIOIIEH JTMH3BI), 000CHOBBIBATH
BBIOOD crtoco0a n3mMepeHus (M3MEPUTEIIBHOTO MPUOopa);

o MPOBOJUTH  HCCIENOBAHUE  3aBUCUMOCTEH  (DU3MUECKUX  BEJIMYUH  C
MCI0JIb30BAHMEM MPSMBIX U3MEPEHHM (3aBUCHMOCTh IyTH OT BPEMEHH MPU PaAaBHOYCKOPEHHOM
IBUKEHUHM 0€3 HayallbHOM CKOpOCTH, MepHoja KojeOaHWN MaTeMaTH4ecKoro MasiTHUKa OT
JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaXeHMsI CBETa OT yIla MaJeHUs M yrjia MpeloMIIEHUs OT
yria TaJeHud): IUIAHUPOBAaTh HCCIEOBAaHME, CaMOCTOSTENIbHO CcOOUpaTh YCTaHOBKY,
(bukcHpoBaTh pe3yAbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3WYECKHX BEJIMYMH B BUAE TAOIUI] U
rpaduKoB, IeaTh BBIBOBI [0 pe3yJlbTaTaM HCCIeI0BaHNUS;

o MIPOBOJUTH KOCBEHHbIE M3MEPEHUsI (PU3NUECKUX BEIMYUH (CPEIHSSI CKOPOCTh U
YCKOpEHHE Tella MpU PaBHOYCKOPEHHOM JIBI)KEHUH, YCKOpEHHE CBOOOJHOrO MajeHMUs,
KECTKOCTh MPYKUHBI, KOIPPUIIMEHT TPEHUSI CKOJIbKEHHUS, MEXaHu4ecKasi paboTa U MOITHOCTb,
4acToTa M MepuoJ KojaebaHui MaTeMaTHYeCKOTro M MPY>KUHHOTO MasTHUKOB, ONTHYECKasl CHiia
cobuparomeid  JUH3BI, PAAUOAKTUBHBIA  (POH): TUTAHMPOBATH H3MEPECHHS, COOUpaTh
AKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHMUSI, CIEAYS PEI0KEHHON HHCTPYKIIUHY,
BBIYHCIISATH 3HAYCHHUE BEJIMYMHBI U aHAIU3UPOBATH MOJYyUCHHBIE PE3YIbTAaThl C YUETOM 3aJaHHOMN
MOTPEITHOCTH U3MEPEHUN;

o coOmoiaTh TpaBUJia TEXHUKH OE30MacCHOCTH TpH padoTe ¢ JabopaTOPHBIM
000pyI0BaHHEM;
. pa3nuyatb ~ OCHOBHBIC  TPU3HAKA  HW3YYCHHBIX  (DU3MUYECKMX  MOJIENCH:

MaTepHallbHas TOYKa, a0COJIFOTHO TBEPIIOE TEIIO, TOUSUHBI UCTOYHUK CBETA, Jy4, TOHKAs JIMH34,
TUTaHETapHasi MOJIEIh aTOMa, HYKJIOHHAsI MOJIE)Ib aTOMHOTO SIIpa;

. XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS W3YyYCHHBIX MPHUOOPOB M TEXHUYCCKHUX
YCTPOWCTB C ONOpPOM HAa HMX ONMHCAHUS (B TOM YHCIE: CIHUIOMETp, MATYUKH TOJIOKEHHS,
paccTosiHUST W YCKOPEHHWs, pakeTa, 93X0JOT, OYKH, IEpPHCKON, (QoToanmapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOIN, IO3MMETpP, Kamepa BuiibcoHa), HMCHONB3ys 3HAHHUS O CBOMCTBAaX
(hM3UYECKUX SIBJICHUHN U HEOOX0IMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

. UCTIOJb30BaTh CXEMbl M CXEMAaTH4YHbIE PHCYHKH M3yYCHHBIX TEXHHUECKUX
YCTPOWCTB, U3MEPHUTEIBHBIX TPUOOPOB M TEXHOJOTHUYECKHX MPOIIECCOB NPU PEIICHUH Y4eOHO--
MPAaKTUYECKHUX 3a]1ad, ONTHYECKUE CXEMBI JUIs TIOCTPOCHUS M300paKCHUH B TUIOCKOM 3€pKalie U
cobuparoiei JTMH3E,

o MPUBOJUTE TIPUMEPHl (HAXOMUTh HMHPOPMAIHMIO O TPHUMEPAX) MPAKTHUECKOTO
WCTIOJIb30BaHUsl (PU3NYCCKUX 3HAHWI B TIOBCEJHEBHOW KU3HU Jisi oOecriedeHnus: 0€30TacHOCTH
npu oOpameHHH ¢ MNPUOOpaMU M TEXHHYECKUMHU YCTPOMCTBAMH, COXPAaHEHHS 3JI0POBBS H
COOITFOJICHHS HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH Cpeie;

. OCYIIECTBIISITh MOUCK WMH(poOpMamu (U3NIecKoro conepkanus B HHTepHere,
CaMOCTOSITEIGHO ~ (OPMYIIUPYST  MOWCKOBBIM  3ampoc, HAXOMUTh IYTH  OIPEIEICHUs



JOCTOBEPHOCTH TMOJIy4€HHON MH(OpPMAlMM HAa OCHOBE MMEIOIINXCS 3HAHUM U JTOTOJHUTEIbHBIX
HCTOYHUKOB;

o UCIOJIb30BAaTh TMpPH BBINOJHEHUU YYEOHBIX 3aJaHUi Hay4YHO--TIOMYJISPHYIO
JTUTEepaTypy (PU3NYECKOTO COJEp)KaHus, CIPaBOYHbIE MaTepHalbl, pecypchbl cetu WHTepHer,
BIIaJIeTh MpUEMAMH KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHud HHPOpPMALMK W3 OTHOU
3HAKOBOU CUCTEMBI B IPYT'YIO;

o co3faBaThb COOCTBEHHbBIC IHChMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpPMAaLUK U3 HECKOJIbKMX UCTOYHUKOB (PU3NYECKOrO COJEPKaHUS, MYOIUYHO MPEICTaBIATh
pe3ynbTaThl MPOEKTHOM WM UCCIENOBATENbCKON JESTENbHOCTH, IMpPU 53TOM TIPaMOTHO
MCI0JIb30BAaTh U3YUYECHHBIN MOHATHIHBIN anmapar u3y4aeMoro pasziena (pU3ukd U COPOBOXKIATh
BBICTYIUICHHE MTpEe3eHTAlNeH ¢ y4ETOM 0COOEHHOCTEHN ayAUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoubublie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. ®u3uka u e€ poJib B MO3HAHNH OKPY:KAKOIIEr0 MUPA
bubmuoreka [JOK
1.1 o - 2
M3Hi@ - Hayka o fipupose https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHIE BETHHAMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/I IO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nea 2. [leppoHauyasbHble CBeleHUS 0 CTPOCHHHU BellecTBa
bubmuorexa [JOK
2.1 1
CTpocHHe BetecTsa https://m.edsoo.ru/7f416194
29 JIBU>KEeHME U B3aUMOJICHCTBUE YaCTHI] ) | bubmmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2. Ar 2
3 PETATHHE COCTOAHI Betiectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMojieiicTBue TeJl
bubmuoreka [JOK
A M 3
3 CXAMMHCCROE ABIDRCHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, miIoTHOCTD 5 1 bubmuoreka [JOK




https://m.edsoo.ru/71416194

bubmuorexa [JOK

33 Cuna. Buet o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 22
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hanenue. [lepenaua naBneHus TBEPIBIMU 3 bubmmoreka [JOK
' TeJIaMHU, JKUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlannene XHAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Atmocheproe rapierme 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha IOTPYKEHHOE 2 3 bubmmoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 22
Pa3nea 5. PaGora u MomHoCTh. JHEprus
bubmuorexa [JOK
31 PaGota n mommocTs 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 1
52 Hpoctsie MexarH3MEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 4 1
53 Mexartirieckas SHepris https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TensioBble iBIeHUS
1.1 CtpoeHnue u CBOIMCTBA BellleCTBa 7 bubmmorexa OK
' p B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Terosbie Mporiecchl 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SABJICHUS
DNeKTpUYECKUe 3apsiibl. 3apsHKeHHbBIE Tena bubmmoreka [JOK
2.1 - 7 1
U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 1 i 1
2.2 IToCTOSHHBIN 21EKTPUUECKUN TOK 20 7 hitps://m.edsoo.ru/7f4 181 ce
bubmuorexa [JOK
. 1 1.
2.3 MarHuTHbIE sBaCHIA 6 > https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. 4
24 DIICKTPOMATHHTHAS HHAYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB H TeM uudpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4deckoe JIBMKEHHUE U CTIOCOOBI €T0 13 | bubmuoreka [JOK
' ONHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 21 1 3
SAIMOJIeHCTBIC Tei https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHe 14 3
KOHBL COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 48
Paznen 2. MexaHuveckue KoJieOAHUSA M BOJIHbI
bubmuorexa [JOK
2.1 Mexanndeckue Koseoda 7 3
XamHcert Hebam https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M .3 8 1 3
CHARHICCKHE BOJIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasjen 3. DiieKTpOMarHuTHoe 1oJie M 3J1eKTPOMArHUTHbIE BOJIHbI
31 DNeKTPOMarHuTHOE T0JIe U 6 ) bubmmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Paznen 4. CBeToBbBI€ SIBJI€HUSA
4.1 3aKOHBI pacTPOCTPAHECHUS CBETA 6 2 bubmmoreka [JOK




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

bubmuoreka [JOK
4.2 JIun3bl ¥ onTHUEcKKe TPUOOPHI 6 3 hitps://m.edsoo.ru/74 1 ada6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/74 1 ada6
Hroro no pazneny 15
Paspnen 5. KBanToBbI€e siBJIeHHS
bubmuorexa [JOK
5.1 Hcnyckanue v moriomeHe CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1 ada6
bubmuorexa [JOK
. 1
32 CTpocHIE aTOMHOTO /P 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakunu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpenue u 00oOIIeHNE COAEPIKAHUS | bu6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 25




IHOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontposabusbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
| ®du3nka — Hayka o npupoje. SBneHus |
MIPUPO/IBI
DuU3NYECKUE SBJICHUS 1
DuU3NYECKUE BEIIMYUHBI U UX U3MEPEHUE 1

VYpok-uccnenosanue "N3mepenune
4 TeMIIepaTypsl IIPH IIOMOIIHU KUIKOCTHOTO 1 1
TEPMOMETpA U JaTuMKa TeMIepaTypsl"

5 Meto 11 HayuHOTO NIO3HaHUs. OnucaHue 1 bu6mmoreka [JOK
(U3HYECKUX SBJICHUN C TIOMOTIBIO MOJIENIeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runotess:

6 NAIBHOCTH MOJIETA IIapuKa, MYIIEHHOTO | !

TOPU3OHTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA TTycKa"
Crtpoenue BemectBa. OMBITHI,
7 JTIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BeIlleCTBA
bubmuoreka [JOK
8 JIBU>KeHHEe UacTull BEllecTBa 1
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OIMbITHI 110
9 HAOJIOJICHUIO TETUIOBOTO PACITUPEHUS 1 1

ra3oB»




10 ArperatHble COCTOSIHUS BEIIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
11 O6o6menue o pasaeny «IlepBoHayanbHBIE 0.5 bubmorexa [TOK
https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIECTBAY
12 Mexanuueckoe aBuxkeHue. PaBHoMepHoe U bubmmoreka [JOK
HEPAaBHOMEPHOE ABUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [JOK
13 CropocTs. EAMHHULE! CKOPOCTH https://m.edsocI)_.Iru/fanO79c
14 Pacuer nytu u BpeMeHU ABUKECHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
L5 [ImoTHOCTH BemiecTBa. Pacuer Maccel u bubmuorexa [JOK
oOBeMa Telna 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
bubmmoreka [JOK
16 Nuepuus. Macca — Mepa HHEPTHOCTH TEN hitps:/ /m.edsocl)_.lru/fanOCIO
17 Jlaboparoprast pabota "OnpeneneHne Macchl
u oOvema Ten"
18 Jlaboparopras pabota «Onpenenenue |
IJIOTHOCTH TBEPOTO TEJIay
19 Pemenne 3amad o reme "I1oTHOCTH bubmuorexa [JOK
BemlecTna" https://m.edsoo.ru/ff0al23c
20 Cuna Kak XapaKTepUCTHKA B3aUMOCHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparoprast pabota «/3yueHue
21 3aBHCHUMOCTH pacTspkeHus (aedopmariim) 1
MPYXKUHBI OT MPUIIOKCHHON CHITBI»
22 [[IBnenue Tsarorenus. Cuiia TSHKECTH
” CBsi3b MEX1Y CHIION TSXKECTU U MACCOM bubmmoreka [JOK

Tena. Bec tema. Pemrenue 3agad mo reme

https://m.edsoo.ru/ff0al778




"Cuna Tsokectu"”

Cuna TspKecTH Ha IpYTUX IUTaHeTax. bu6mmoreka [JOK
24
DU3NYECKUE XapAKTEPUCTHKHU TIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
2 Msmepetne e Jlunavomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
26 Bec Texa. Hesecomocts https://m.edsoo.ru/ff0al778
7 CrnoxeHue ABYX CHJI, HAPABJICHHBIX 110 bubmmoreka [JOK
OJHOM npsiMOi. PaBHOAEHCTBYIOIIAs CHJT https://m.edsoo.ru/ff0ala70
73 Pemrenue 3agau o reme
"PaBHogeiicTByrOMmAas cui"
Cuna TpeHus u e€ BUIbl. TpeHue B mpupoe bubmmoreka [JOK
29 W TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparoprast pabota «3yueHue
3aBUCUMOCTHU CHJIbI TPEHUS CKOJIbKEHUS OT bu6mmoreka [JOK
30 CHJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOLIUXCS TOBEPXHOCTEN»
31 Pemenue 3anau Ha onpenesieHue
PaBHOJICHCTBYIOIIEH CUJIBI
Pemenue 3agau no temam: «Bec tena»
32 «['paduueckoe n300pakxeHne Cuin, <(C;I/IJII>I>>, bubmmorera LIOK
https://m.edsoo.ru/ff0alde0
«PaBHOZEHCTBYIOIIAS CUII»
KonTtponpsHas paboTa 1o teme
«MexaHnuueckoe aBUKeHHE», «Macca,
33 IJIOTHOCTHY, «Bec Temay, «['papudeckoe
n3o0paxeHue cuin, «CHIb»
34 Hasnenue. CiocoObl yMEHBIIIEHUS U bubmmoreka [JOK

YBCIIUUCHUA JaBJICHUA

https://m.edsoo.ru/ff0a20a6




JlaBnenue ra3za. 3aBUCUMOCTb JaBJICHUS Tra3a bubmmoreka [JOK
35 n
oT 00BEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
36 Ilepenaua naBneHus TBEPABIMU TEIAMH, bu6mmoreka [JOK
KUIKOCTSIMU M razaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
37 JlaBneHue B )HUJKOCTHU U ra3e, BEI3BAHHOE bubmmoreka [JOK
JEACTBUEM CHUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
18 Pemenne 3amau o reme «JlaBiaeHnue B bubmuoreka [JOK
KUIKOCTH U Trase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
39 Coob bubmuoreka [JOK
CODMIAIOIIHECH COCY BT https://m.edsoo.ru/ff0a2970
40 r . bubmuoreka [JOK
MAPABIITICCKIH Npece https://m.edsoo.ru/ff0a3136
41 ManomMmertpsl. [TopiIHEBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3eMian 1 TpUYHHBI €€ bu6mmoreka [JOK
42
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK
43 Bec Bo3myxa. ATmMochepHOe TaBieHne hitps://m.edsoo.ru/fl0a2bsa
N3mepenue atmochepHoro naienus. OnbIT bubmmoreka [JOK
44
Toppuuennu https://m.edsoo.ru/ff0a2da8
45 3aBUCUMOCTb aTMOC(EpPHOTO TaBICHUS OT bubmmoreka [JOK
BBICOTBI HAJI YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepouns. ATMochepHoe qaBieHne bu6mmoreka [JOK
46
Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3a1au o Teme " AtmochepHoe
naBieHue"
43 JleficTBHE KUKOCTHU Y Ta3a Ha IOTPYKEHHOE bubmmoreka [JOK

B HUX TeJ0. ApXUMeI0Ba cuia

https://m.edsoo.ru/ff0a3276




Jlaboparopras pabota «OnpeneneHue

49 BBITAJIKUBAIOLIEH CUIIBI, JCHCTBYIOIIECH Ha 1 bromorexa LOK
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B )KUIKOCTHY
Jlaboparoprast paboTa 1o Teme
50 «MccnenoBanme 3aBUCUMOCTH Beca Tella B | bubmuoreka [JOK
BOJIE OT 00BEMA MOTPYKEHHOM B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
51 Pemenue 3agau Ha pacueT ApXumen0Boi
CHUJTBI
bubmuoreka [JOK
52 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTopnas padora "KoHcTpynpoBaHue
53 apeoMeTpa WU KOHCTPYUPOBAHUE JIOJKU U 1
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemrenue 3agau o remam: «IlnaBanue
54 cynoB. Bo3ayxonnaBanuey, «/laBnenue bubmorexa HOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTEH U ra30B»
55 KonTponsHas padora o teme «JlaBieHue
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B)»
bubmuorexa [JOK
36 Mexanecias padora https://m.edsoo.ru/ff0a3{82
bubmuoreka [JOK
37 Morrocts. Euamge MommocTn https://m.edsoo.ru/ff0a3{82
53 VYpok-uccnenopanue "Pacuér MmomHocTu, !
pa3BUBAEMOM MPU MOABEME TI0 JIECTHHIIE"
9 IIpocTeie Mexanu3msl. Peryar. PaBHoBecue
> CHUJI Ha pblyare
60 Poruaru B Texuuke, ObITY U IPUPO/IE. 0.5 bubmmoreka [JOK




Jlaboparoprast padota «/ccnemoBanue
YCIIOBHI PABHOBECHSI phlyara

https://m.edsoo.ru/ff0a478¢e

61 Pemenne 3agaq mo teme «YcClIOBUS 1 bubmuoreka [JOK
paBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
KoaddurmenT none3Horo gaencTBus

62 MexaHu3ma. Jlabopatoprast pabora 1 0.5
«M3mepenue KIIJI HaKITOHHOM MIIOCKOCTH

63 Pemenue 3amad o reme "PaborTa, | bubmuoreka [JOK
MomHocTh, KIT/[" https://m.edsoo.ru/ff0a4c48

64 Mexannueckas 3Heprusi. Kunernueckas u 1 bu6mmoreka [JOK
MMOTEHLUHUATIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252

65 3aKOH COXpaHEHHUS] MEXaHUYECKOU SHEPTruu 1 bubmmorexa OK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TEME
"DKCepUMEHTAIbHOE ONpEIeIEHUE

66 M3MEHEHHUS KUHETUYECKON U MOTEHIIUMATIbHON 1 1
SHEPTUM MPU CKATHIBAHUH TEJIa TIO
HAKJIOHHOM IIOCKOCTH"

67 KonTtponsHast pabota no teme «Pabora u 1
MOIIIHOCTb. DHEPIHUs»

68 Pabora ¢ TekcTamu pU3NIECKOTO 1 bubmmoreka [JOK
COJZIepKaHUs https://m.edsoo.ru/ff0adee6

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12.5




8 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
nudposbie
Nen/m | Tema ypoka Konrpoububie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
. bubmmoreka [JOK
1 KUHETUUYECKOU TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aToOMOB M MOJIEKYIT 1
3 Monenu TBEpIOTO, )KUIKOTO U 1 bu6mmoreka [JOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsiCHEHHE CBOUCTB TBEPAOTO, KHUIKOTO H
4 ra3000pa3HOro COCTOSIHUH BeIecTBa Ha 1
OCHOBE IOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU
5 Kpucrannuueckue n amopHbie Tena 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KallWJUISIPHOCTb. | bubmmoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHne U CKaTue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBs3b TEMIIEPATYpPhI CO |
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YaCTHULL
9 Buyrpennss sneprusi. Crioco0bl U3BMEHEHUs 1 bubmmoreka [JOK
BHYTPEHHEH SHEpruu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buael renonepenaun 1
P https://m.edsoo.ru/ff0a6412




VYpoxk-konpepenuus "[IpakTuueckoe

. bubmmoreka [JOK
11 HCIIOJIb30BAHUE TEIJIOBBIX CBOMCTB BEIIECTB https://m.ed 1 I60a65c0
ps://m.edsoo.ru/ff0a65c
1 MaTepUasioB B LIESAX dHeprocOepexeHus"
12 KommaecTBo TemmoTel. Y aenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OanaHca. bu6mmoreka [JOK
TemooOMeH ¥ TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparoprast padota "HccnenoBanue Eubs 10K
noIMoTeKa
14 SIBJICHHSI TETUIOOOMEHA IIPU CMEITMBaHUN
XOJ10.1HO 1 TopsYeii Bo" https://m.edsoo.ru/ff0a6a98
Pacuer xonndecTBa TEILIOTHI,
15 HE00XOAMMOTO I HaTPeBaHUS Tella ’
BBIJICIISIEMOTO UM TIPU OXJIKICHUN
16 Jlaboparoprast pabota "OrnpenencHue bubmmoreka [JOK
yACJIBHOM TETNIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprusi TOIUBA. Y IeJbHas TEIIoTa bubmmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bS5a
[InaBnenue u oTBEpACBaHUE
bubmmoreka [JOK
18 KPUCTAJUIMYECKUX TeJ. Y IeJbHas TEIIoTa i
https://m.edsoo.ru/ff0a71d2
TUTABIICHUS
19 Jlaboparoprast pabota "OrnpenencHue bubmmoreka [JOK
yACIBbHOU TETIOTHI MIJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHICHCALHSI. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y genbHas terora
21 napooOpa3oBaHUs U KOHJICHCALINH. bu6mmoreka [JOK

3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI OT
aTMOC(epHOTO TaBICHUS

https://m.edsoo.ru/ff0a786¢




22

Bnaxxnocts Boznyxa. JlabopaTopnast pabota
"Onpenenenre OTHOCUTENHON BIQXKHOCTH
BO3IyXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha onpeieneHne BIaXKHOCTU
BO3/lyXa

24

[TpuHIMIBE paOOTHI TETIJIOBBIX IBUTATEICH.
[TapoBas TypOuHa. /[BUTaTeh BHyTPEHHETO
CrOpaHus

25

KII[ TermoBoro aurarens. TermoBbie
JIBUTATENH U 3aLIUTA OKPYXKAOUIEH CPEBI

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

26

3aKOH COXpaHEHUS U NPEBpaILEHUs] SHEPTUU
B TEIUIOBBIX ITpolieccax

27

[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO TEMe
"TertoBble sIBJICHUS. VI3MeHeHne
arperaTHbIX COCTOSIHUM BemecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8312

28

KonTtponsHast pabota o teme "TerioBsie
sBieHus. Fi3MeHeHne arperaTHbIX
COCTOSIHUI BelecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusaius Ten. JIBa pona
AIIEKTPUIECKHX 3aPSIOB

30

VYpok-uccnenopanue "IneKTpusaius Tel
MHIYKIHWENH U IPU COMPUKOCHOBEHUH"

31

B3aumonelicTBue 3apsKeHHBIX TeNl. 3aKOH
Kynona

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

32

OnexTpuueckoe nojue. HanpsokeHHOCTh
aneKTpudeckoro nosist. [IpuHnun
CYNEPHO3UIUHU IEKTPUUECKUX TTOJIEN

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

33

Hocurenu snekTpuyueckux 3apsioB.




DOneMeHTapHbIl 3apsa. CTpoeHue atoma

34 IIpoBOJHUKY U TUAIEKTPUKU. 3aKOH bu6mmoreka [JOK
COXPaHEHUs NIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3aga4 Ha mpUMEHEHHE CBOWCTB bubmmoreka [JOK
JJIEKTPUUECKUX 3aPsIA0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUH TOK, YCIIOBHUS €r0
36 cyuiecTBoBaHus. MlcTouHuKN bubmmorexa OK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JIENCTBHS DIIEKTPUYECKOIO TOKA bubmmorexa OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelficteue
38 AJIEKTPUYECKOTO M0JIs1 HA TPOBOJHUKY U 1
TUBIIEKTPUKH"
39 DNEeKTPUYECKUM TOK B METaJJIaX, bubmmoreka [JOK
JKUAKOCTAX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyeckas 1enb U €€ COCTaBHbIE YacTh
A1 Cuna toka. JlaboparopHast pabora 0.5 bubmmoreka [JOK
"N3mepeHue U perylnpoBaHue CUIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuuyeckoe HamnpskeHue. BoabTmerp.
42 Jlaboparopras pabota "N3mepenue u 0.5 bubmorexa [TOK
| https://m.edsoo.ru/ff0a9%e14
peryaupoBaHe HANPSHKSHUS
13 CornpoTHuBieHNE MPOBOJHUKA. Y JCIBHOE bubmmoreka [JOK
COINPOTHUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparoprast pabota "3aBUCUMOCTH
44 ANEKTPUUECKOTO COTPOTUBIICHUS | bubmmoreka [JOK
MPOBOJAHUKA OT €T0 JIJIMHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MONIEPEYHOI0 CEYEHMsI U MaTepuaia"
45 3aBUCUMOCTD CUJIBI TOKA OT HANPSIKEHUSI. bubmmoreka [JOK




3axon Oma Juid yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

Jlaboparoprast padota "HccnenoBanue
3aBUCHMOCTH CHJIBI TOKA, HJIYIIETO Yepe3

bubmuorexa [JOK

46
PE3UCTOP, OT CONTPOTUBIIEHHS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3uctope”
47 [TocnenoBarenpHOE U MapalIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
Jlaboparoprast padota "[IpoBepka mpaBuia
43 CJIO’KEHHUS HAMPSHKEHUM Mpu bubmmoreka [JOK
MOCHENOBATEIBHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopos"
Jlaboparoprast padota "[IpoBepka mpaBuia
49 JUISL cfmm 201@5{ U ra aH?IGHBEOM ’ bubmmorexa OK
P Tap | https://m.edsoo.ru/ff0aadle
COCIMHEHUU PE3UCTOPOB
50 Pemrenue 3agau Ha mpuMeHeHue 3akoHa Oma bubmmoreka [JOK
IUISL Pa3JIMYHOIO COCAUHEHHUS IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH ANMEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akon Ixoyns-Jlenma https://m.edsoo.ru/ff0ab124
5 Jlaboparoprast pabota "OrnpenencHue bubmmoreka [JOK
a00TBI ¥ MOIIIHOCTH JJIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
P P
DNeKTpUUYECKUe IENH U MOTPEOUTENN
53 ANIEKTpUUECKO 3Hepruu B ObITy. KopoTkoe bubmmorexa OK
P p Y- ROP https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroToBKa K KOHTPOJILHOU PabOTe MO TEME
54 "DreKTpuUecKue 3apsabl. 3apsHKEHHBIE Tela bubmmoreka [JOK
U uX B3aumoaehcTBus. IlocTostHHBIN https://m.edsoo.ru/ff0abd2¢
ANEKTPUUECKUHN TOK"
55 KoHnTponsHas paboTta 1o Teme bubmmoreka [JOK




"DreKTpuUecKue 3apsabl. 3apsHKEHHBIE Tela
H uXx B3aumoaercTsus. IlocToSHHBIN
ANEKTPUUECKUHN TOK"

https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MAarHUTHI, UX B3aUMOJICHCTBIE

57

VYpok-uccnenosanue "N3ydenue nonei
MOCTOSHHBIX MAarHUTOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe 1101€. MaruuTHOE moJje 3eMiId 1
€ro 3Ha4YeHUe I )KU3HUA Ha 3eMIie

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

59

OmneiT Dpcrena. MarautHoe moie
3JIEKTPUYECKOr0 TOka MarHuTHoe nose
KaTylIKu ¢ TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[TpuMeHeHHe IIEKTPOMArHUTOB B TEXHHKE.
Jlaboparoprast pabota "N3ydeHue neiicTBus
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTPOIBUTATENb TOCTOSIHHOTO TOKA.
Vcnonp30BaHKe 3IIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha
tpa"cnopte. JlaboparopHas padoTa
"KoHcTpynpoBaHue U n3ydyeHue padoThbl
aJeKTpoaBUraresns"

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

62

OmneiTel ®apases. 3aKOH 7EKTPOMAarHUTHON
nHaykuuu. [Ipasuio Jlenna

63

OnekrporeHeparop. CriocoObl MOTyUeHUs
ANEKTPUUECKON PHEPrUu. DIEKTPOCTAHITUN
Ha BO306HOBJI$IGMI)IX HCTOYHUKAX SHCPTHUU

64

[ToaroToBKa K KOHTPOJLHOU pabOTe MO TEME
"DJIeKTpUUECKHE U MAarHUTHBIC SIBICHUS"

65

KonTtponpsHas paboTa 1o teme

bubmuoreka [JOK




"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"

https://m.edsoo.ru/ff0acb14

Pabota ¢ Texctamu 1o Teme "TermmoBbie bubmuorexa [JOK
66 1
sIBJICHUS" https://m.edsoo.ru/ff0acc5e
Pabora ¢ Tekctamu o Teme "TlocTosTHHBIN bubmmoreka [JOK
67 . " 1
3JIEKTPUUECKAMN TOK https://m.edsoo.ru/ff0acdc6
68 PaboTa ¢ Tekctamu 1o TemMe "MarHuTHbIC |
sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 14.5




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabusie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
| Mexanundeckoe asuxkenne. MarepuaibHas |
TOYKa
) Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTO JBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOIHMHENHOE ABMKECHHE 1 bubmiorexa LOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NIPSIMOJIMHEWHOE ABUKEHUE. |
Cpennsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsiMonHENHOE PpaBHOYCKOPEHHOE | bubmmoreka [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO NBMXEHUs. [ paduk 1
CKOPOCTH
7 [Tepemernienue npu paBHOYCKOPEHOM 1
TIBUKEHUT
Jlaboparoprast pabota "OmnpenencHre
8 CKOPEHHS TEJIa IPU PABHOYCKOPEHHOM 1 1 bubmorexa HOK
YCrop PP o YCROP " https://m.edsoo.ru/ff0adb18
JBKEHUH 110 HAKJIOHHOM MJIOCKOCTH
9 CBoOomHOe manenue Ten. OnbiTel [ammies 1
PaBHOMEpHOE BMYKEHUE IO OKPYKHOCTH.
P 26 N bubmuoreka [JOK
10 Ilepuon u yactora oOpauieHus. JIuneitHas u 1

Yri10Bas CKOPOCTHU

https://m.edsoo.ru/ff0acl 76




11

[leHTpOCTpEMUTENIBHOE YCKOPEHUE

12 Pemrenue 3a1a4 Ha BUIBI ABUKEHUS
13 KoHTponpHast paboTa 1o MEXaHUYECKOMY
JBUYKEHUIO
14 [Tepsriit 3ak0H HproToHa. BexTop cuibl ft?i?;;?:;ifgﬁfoa%m
L5 Bropoii 3akon HeloToHa. bubmmoreka [IOK
PaBHoaelicTByIOMIAasK cuiia https://m.edsoo.ru/ff0ae72a
16 Tpertunit 3akon Herotona. Cynepno3uius Cui Et?i?;;?:;ifgﬁfoae 082
17 Pemrenue 3aa4 Ha MpUMEHEHHE 3aKOHOB bubmmoreka [JOK
HrroToHa https://m.edsoo.ru/ff0aebbec
18 Cuna ynpyroctu. 3akoH ['yka Et?i?;;?:;iggﬁfoaecﬂ
19 Pemenue 3agau no teme «Cuia ynpyroctu»
20 Jlaboparopras pabota «Onpenenenue bubmmoreka [JOK
YKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
21 Cuna Tperns https:// m.edsocl)_.lru/ ff0af738
22 Pemrenue 3agau no reme «Cua TpeHUsD f;ﬁ?;ﬁf;ifﬁﬁfoa (26
7 Jlaboparoprast pabota "OrnpenencHre bubmmoreka [JOK
Kod((UIMeHTa TPEHUS CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
24 Pemrenne 3agau o teme "3akonbl HeroToHA. bubmmoreka [JOK
Cuna ynpyroctu. Cuna TpeHus” https://m.edsoo.ru/ff0afb8e
’5 Cuna TsSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHUA. Y CKOpEHUE CBOOOIHOTO MaICHUs https://m.edsoo.ru/ff0af044
26 VYpoxk-koHnpepenuus "/[Buxenue Tea BOKPYT




rpaBUTallMOHHOTO LeHTpa (ConHeuHas
cucrema). ['anaktuxu"

7 Pemenne 3agau o reme "Cuia TsbKeCTU U bubmmoreka [JOK
3aKOH BCEMHPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5f8

)3 IlepBas kocMHUYECKast CKOPOCTb. bubmmoreka [IOK
HeBecomocTts u neperpysku https://m.edsoo.ru/ff0af33c

79 Pemenue 3a££aq 0 pacyeTy nepBoun
KOCMHUYECKOM CKOpPOCTHU
PaBHOBecue maTepuanbHOW TOUKHU.

30 AbcomoTHO TBEPI0E Teno. PaBHOBECHE bubmmoreka [JOK
TBEPAOTO TeJa C 3aKPENIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaIICHUS

31 MowmeHT cunsl. LleHTp TsKECTH

1 Pemenne 3amau mo reme "MOMEHT CHIIBL. bubmuoreka [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4

1 Pemenune 3amau mo reme " B3aumopeiicTeue bubmuoreka [JOK
Ten" https://m.edsoo.ru/ff0b0408

34 KonTtposnpsHas paboTa 1o teme bubmmoreka [JOK
"B3aumoaencraue ten" https://m.edsoo.ru/ff0b06ec
Nmnynsc Tena. Umnynsc cuiibl. 3akoH

35 COXpAaHEHUS UMITYJIbCA. YIIPYroe 1 buomorexa LIOK

N https://m.edsoo.ru/ff0b07fa

HEYIpYyroe B3auMo/IeHCTBHE

36 Pemrenue 3aau Ha pacyeT UMIysbCca Tea

37 Pemrenue 3agau no teme "3akoH cOXpaHEHUS bubmmoreka [JOK
uMmIyiasca' https://m.edsoo.ru/ff0b096¢
VYpoxk-koHpepenuus "PeakTuBHOE IBMKEHUE

38 B IIPUPOJIE U TEXHUKE"

39 Mexanuyeckasi paboTa U MOITHOCTh bubmmoreka [JOK




https://m.edsoo.ru/ff0b0al84

PaboTa cuibl TSDKECTH, CHITBI YIPYTOCTH U

bubmuorexa [JOK

40 CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
41 Pemrenue 3agau Ha pacdet pabOTHI U
MOIITHOCTH
Jlaboparopras pabota «Onpenenenue
4 paboTHI CUJIBI TPEHHSI TPU PABHOMEPHOM
JBVKEHUH TEJa 10 TOPU30HTAIBHON
MTOBEPXHOCTH
13 CBs13b sHepruu U padboTsl. [loTeHnnanbpHas
SHEPTUs
44 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
45 3aKOH COXpaHEHUs SHEPTUN B MEXAHUKE
46 Jlaboparoprast pabota «/3ydueHue 3akoHa bubmmoreka [JOK
COXPAHEHUsI YIHEPT UM https://m.edsoo.ru/ff0b12fe
47 Pemenue 3aga4 o teme "3aKkoHbI
coxpaHeHus"
43 KonTtponsHast paboTa o teme "3aKOHbBI
coxpaHeHus"
49 KomnebaTenbHOE IBH)KCHHE B €T0 bubmuoreka [JOK
XapaKTepPUCTUKU https://m.edsoo.ru/ff0b1858
50 3aryxatomue koyieOanus. BeiHyX/1eHHbBIE bubmmoreka [JOK
Kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
51 MareMaTnueckuil U NpyKMHHBIM MAsITHUKH
VYpoxk-uccnenoBanue «3aBUCUMOCTb NIEPUOJIA
52 KOJIEOaHU OT )KECTKOCTH MPYKUHBI U MaCChI bromorexa LOK

rpy3a»

https://m.edsoo.ru/ff0b197a




[IpeBpanienue sHEPrun P MEXAHUUECKUX

53
KOJIE0aHUAX
Jlaboparopras pabota «Onpenenenue
. bubmmoreka [JOK
54 4acTOTHI U IEPHUOJA KOJIEOaHNUH IPYKMHHOTO
https://m.edsoo.ru/ff0blaec
MasITHUKA»
Jlaboparoprast padota «I[IpoBepka
. bubmmoreka [JOK
55 HE3aBHUCHUMOCTH TEepHo/ia KoJiebaHut rpysa,
https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOTO K HUTH, OT MacChI Tpy3a»
Mexanuueckue BoJiHbl. CBOMCTBA
bubmuorexa [JOK
56 MexaHu4ecKux BOJH. [IpogonpHbie 1
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIC BOJIHBI
57 Ypok-koH(pepeHIus "MexaHn4ecKue BOJIHbI
B TBEpIoM Teue. CelicMudeckre BOJTHBI"
58 3Byk. PacnipocTpanenue u oTpaxeHue 3ByKa
59 Ypok-uccienoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
60 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC
61 Ypok-koHpepeHus "YapTpa3Byk u bubmmoreka [JOK
nH(Pa3BYK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TEMe
" bubmmoreka [JOK
62 3akoHbI cOXpaHeHus. MexaHnueckue
| https://m.edsoo.ru/ff0b2510
KOJIeOaHUs U BOJIHBI
KoHnTponsHas padota o Teme "3aKoHbI
63 coxpaHeHus. MexaHu4eckue KojiebaHus u
BOJIHBI"
64 DNeKTPOMarHUTHOE TOJIE. bubmmoreka [JOK

3JICKTpOMaFHI/ITHI)Ie BOJIHBI

https://m.edsoo.ru/ff0b2abe




65

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH

Ypok-koupepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH. Mcnonb30BaHue

bubmuorexa [JOK

66 .
3JIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpoxk-uccnenosanue "M3yuenue cBOKWCTB
bubmuoreka [JOK
67 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOTIBIO
| https://m.edsoo.ru/ff0b2c6e
MOOHIILHOTO TenedoHa
68 Pemienue 3a1a4 Ha ornpeieieHUe YaCTOTHI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
69 DneKTpoMarHuTHas pUpo/ia CBETA. bubmmoreka [JOK
CkopocTts cBeta. BomHOBBIE CBOIMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsamonunelinoe
bubmuorexa [JOK
70 pacrnpoctpanenue cBeta. 3atmenus CoJHia
https://m.edsoo.ru/ff0b3658
u JIyHb1
3aKoH OTpaXKe€HUs cBeTa. 3epkaina. Perienue
bubmuorexa [JOK
71 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAXKECHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
7 [Ipenominenue cBera. 3aKOH IPETOMIICHUS bubmmoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aca
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
73 Hcnonp30BaHue MOJTHOTO BHYTPEHHETO bubmmorexa OK
Tt https://m.edsoo.ru/ff0b3c5¢c
OTPaXCHHSI B ONITHYECKUX CBETOBOJIaX
Jlaboparoprast padota "HccnenoBanue
74 3aBHCHUMOCTH YTJIa MPEIOMIICHHSI CBETOBOTO
Jyda OT yIJia MMaJIeHus Ha TpaHulle "Bo3IyX-
cTexno""
75 Ypok-koHpepenmus "Vcnonb3oBanue




MOJTHOTO BHYTPEHHET0 OTPaKeHUSI:
CBETOBO/IbI, OITHKOBOJIOKOHHAS CBSI3b"

76 JIunzel. OnTuueckast cuiia JTUH3bI bubmorexa [TOK
’ https://m.edsoo.ru/ff0b3f2¢
b
77 ITocTpoenue n300pakeHui B JINH3AX nomorexa OK
https://m.edsoo.ru/ff0b444a
JlaGopaTopnas padora "Onpenenenue
PaTopHaz b P N bubmuoreka [JOK
78 (OKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI
. R https://m.edsoo.ru/ff0b4206
coOuparoIiel TUH3BI
79 VYpoxk-koHpepenuus "OnTudeckre JINH30BbIE bubmmoreka [IOK
npubopsr"” https://m.edsoo.ru/ff0c0a7e
80 I'na3 kak ontuyeckas cucremMa. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
21 VYpox-koupepenuus "ledexrsr 3penus. Kax
COXPaHUTH 3peHue"
Paznoxenne 6enoro cBeta B criekTp. OMbITHI
bubmuorexa [JOK
82 Herotona. CnoxeHue CrieKTpaJIbHbIX LBETOB.
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
Jlaboparoprast pabota "OMBITE TIO
23 Pa3I0KEHUIO OEIIOTO CBETA B CIIEKTP U bubmmoreka [JOK
BOCIIPUSITHIO LIBETA IPEAMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJIOIEHUH Yepe3 IBETOBBIE (PHIBTPHI"
Ypoxk-nipaktuky™m "BoiaHOBBIE CBOMCTBA
84 CBETa: JHcCIIepcusi, HHTepPepeHIINs U
madpaxius”
25 OmnsiTel Pe3epdopaa u mranerapHasi MOJICITb bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
86 [Tocrynatel bopa. Monens atoma bopa




I/ICHyCKaHI/Ie 1 TIOTJIOICHUE CBETA aTOMOM.

bubmuoreka [JOK

87 KBauThI. JInHEWUYaThIE CIIEKTPBI https://m.edsoo.ru/ff0c144c

28 Ypok-nipaktukym "HalimoieHue CieKTpoB bubmmoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

89 PagnoakTUBHOCTDL U €€ BUILI buGnnorexa LIOK

https://m.edsoo.ru/ff0c1672

90 Crpoenue atomHoro siapa. Hyknonnas bubmmoreka [JOK
MOJEJIb https://m.edsoo.ru/ff0c18ac

91 PapnoaktuBHbIe peBpamienus. M30tomnsl buGnnorexa LIOK

https://m.edsoo.ru/ff0clal4

9 Pemrenue 3amau o teme: "PaaroakTuBHbIE bubmmoreka [JOK
npespaiieHus" https://m.edsoo.ru/ff0c1b4a

93 [Tepuoa nonmypacnana

94 Ypok-koH(pepenIus "PaguoakTuBHBIC bubmmoreka [JOK
W3JIY4eHHS B PUPOJIE, MEAUITUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

95 SnepHsle peakyu. 3aKOHbI COXpaHEHUs bu6mmoreka [JOK
3apsI0BOTO M MACCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

96 DHeprus cBA3M aTOMHBIX siziep. CBsA3b Macchl bu6mmoreka [JOK
U DHEPTrUU https://m.edsoo.ru/ff0c1d7a

97 Pemenue 3agau o reme "AnepHeie
peakuun"

08 Peakiuu cuHTe3a U neneHus saep. bubmmoreka [JOK
Ncrounuku sueprun CoHila u 38E371 https://m.edsoo.ru/ff0c1e88
VYpox-koHpepenuus "SAnepHas sHepreTHKa.

99 JlefcTBUS paJMOaKTUBHBIX U3JIy4E€HUN Ha
JKUBbIE OPraHU3Mbl"

100 [TonroroBka Kk KOHTPOJIBHOM paboOTE MO TEMe bubmuoreka [JOK

"DJIeKTpOMarHUTHOE TIOJIE.

https://m.edsoo.ru/ff0c223e




DneKTpoMarHuTHbIE BOJIHBL. KBaHTOBbBIE
SIBJIEHUS"

KonTtponpsHas paboTa 1o teme
"DJIeKTPOMarHUTHOE TIOJIE.

101 1
DNeKTpOMAarHUTHEIE BOJHBL. KBaHTOBBIC
siBJIeHUS "
102 [ToBTOpenue, 0606menue. JlabopaTtopHbie | | bubmmoreka [JOK
paboTs 1o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 26







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» dusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKiinoHepHOEe 00IIIECTBO
«3natensctBo «lIpocBemienue»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkiinoHepHOe 00IIIECTBO
«3natensctBo «lIpocBemienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytaux E.M., O61ecTBO ¢ orpaHnYeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M31aTenbeTBO

«HpOCBGHleHI/IG»

METOJJNUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET
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