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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOTO oOLIEro oO0pa3oBaHUs COCTaBJIeHA Ha
OCHOBE TMOJOXXEHUW M TpeOOBaHWN K pe3yJbTaTaM OCBOECHHUA Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3zoBatesbHON mporpammebl, npeacraBieHHbix B PI'OC OO0, a takxke c
yuétoM (enepanbHOil paboueil mporpammbl BocnuTaHus W KoHienmuu mnpenogaBaHus
yueOHoro npeameta «Dusuka.

CopepxaHue mporpamMMbl 1O  (U3MKE  HaAmpaBleHO Ha  (opmupoBaHue
€CTEeCTBEHHO-HAYYHOU IpaMOTHOCTH OOYUYaIOIIUXCS U OpraHU3aluio u3ydeHus (GU3UKU Ha
NeATeIbHOCTHOM ocHOBE. B mporpamme 1o (u3rke yuuThIBatOTCS BOZMOXKHOCTH Y4EOHOTO
npeamera B peanusanuu tpedoBanniit ®I'OC OOO k miaHUPyeMbIM JUYHOCTHBIM H
METanpeMETHBIM  pe3ysibTaTaM OOy4eHHUs, a TaKkKe MEXKIPEIMETHBIE  CBSI3U
€CTEeCTBEHHO-HAYUHBIX YU4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUsI.

[Iporpamma 1o (¢u3MKe yCTaHABIMBAET paclpeliejieHue ydyeOHOro marepuaia Io
rojaM oOyuyeHus (1o Kjaccam), Impeajiaraet MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUSHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOrO COJCpPKaHUA U Y4YETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mno ¢usuke pazpaboTaHa C LENbIO OKa3aHUS METOJUYECKOW MOMOIIU
YUHTEII0 B CO3JIaHUH pabodeli mporpaMMBbl 10 yueOHOMY TIPEAMETY.

®uznka SBIAETCA CUCTEMOOOPA3YIOUIUM I E€CTECTBEHHO-HAYYHBIX YYEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U SIBJICHHIA,
U3y4aeMbIX XUMHUEH, OMOJIOoTHEeH, acCTpOHOMUEH U (hu3nyeckoi reorpadreil, BHOCUT BKJIa
B E€CTECTBEHHO-HAYYHYIO KapTHHY MHpa, NPENOoCTaBiIseT Hauboyee sSCHbIe 00pasiibl
NPUMEHEHUs] HayYHOTO METOJla MO3HAHUS, TO €CTh CIOco0a MOJY4YEeHHsS JTOCTOBEPHBIX
3HaHUU O MUDE.

Onmna w3 TraaBHBIX 3a7ad  (U3UYECKOrO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHHH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH M MHTEpeca
K HayKe y 00y4Jaronuxcs.

N3yuenue ¢uszukum Ha 0a30BOM ypOBHE MpPENAINOJaraeT OBIAJECHUE CIETYIOININMU
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHUS,

* OIICHUBATh U TOHUMATh OCOOEHHOCTU HAYYHOT'O UCCIIEOBAHNUS;

e UHTEPIIPETUPOBATh JaHHBIE U HUCIIOJIB30BATh HAay4YHBIE JOKa3aTEIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

Ienu n3ydenus U3k Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsI OINpEIEICHbI B
Konnenmuu npenogaBanusi yuyeOHoro mnpeamera «Pusnka» B 00pa30oBaTEIbHBIX
OpraHu3alusax Poccuiickon Oenepanuu, peAU3YIOLINX OCHOBHBIE
o0mreoOpazoBaTeabHbBIE MPOTPAMMBI, YTBEPKAEHHOM pereHnemM Kommernn MunuctepcTBa
npocsenienus Poccuiickoit @enepannu (npotokon ot 3 gexkadpst 2019 r. Ne [1K-48H).

Heaun nzyyenus pusuku:



e IPUOOPETEHNUE HWHTEpEca W CTPEMJICHUSI OOYYaIOUIMXCS K HAaydYHOMY H3YyUYEHHIO
MPUPO/JIbI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

epa3BUTHE TMPEJCTABICHUNH O HAYYHOM METOAE TO3HaHUS U (POPMHUPOBAHUE
HCCJIEIOBATENBCKOTO OTHOWIEHUS K OKPY’KAIOIIUM SIBIICHUSIM;

e bOpMHUpPOBAHNE HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKY;

e popMHUpOBaHUE TMpPEACTABICHUN O poiu (GU3UKH JUIST  Pa3BUTHS  JIPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTU;

e pa3BUTHE TNPEJICTABICHUN O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaaIbHON
NeSATeNIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JlajibHEeHIlIeMYy O00y4YeHHUIO B
3TOM HaNpaBJICHUMU.

JlocTmkeHue 3THX Ieiedl mporpamMMmbl 1Mo (U3MKEe Ha ypOBHE OCHOBHOI'O OOIIETO

o0pa3zoBaHUsl 00ECIIEUNBACTCS PEIICHUEM CIISYIONTHX 3a1ay:

e MPUOOPETEHNE 3HAHUU O JUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e MPUOOPETEHNE YMEHHMM ONHUCHIBAaTh W OOBACHATh (U3UYECKUE SIBICHUS C
UCITOJIb30BAHUEM TTOJTYUYCHHBIX 3HAHHM;

¢ OCBOECHHUE METOJOB PELICHUS] MPOCTEUIINX PACUETHBIX 3aJa4 C HCIOJIb30BAHUEM
bu3uIecKuX Moiesiei, TROPUECKUX U IPAKTUKO-OPUEHTUPOBAHHBIX 3314,

epa3BUTHE YMEHMH HaOJIOAaTh TPUPOAHBIC SBJICHUS W BBINOJIHATH OIMBITHI,
nabopaTopHbie pabOThl U HKCIIEPUMEHTATBHBIE UCCIEAOBAHMS C UCIIOJIb30BAHUEM
U3MEpUTETBHBIX TPUOOPOB;

e OCBOEHHUE NMPUEMOB palbOTHl ¢ MH(pOpMalmend GU3MIECKOro ColepKaHMs, BKIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX JIOCTIXKCHHUSIX (PU3MKH, aHAIW3 M KPUTHUECKOE
OIlcHUBaHHUE WH(OPMAIINH;

*3HAKOMCTBO €O c(depamu npodhecCUOHATBHONW NEATeNbHOCTH, CBA3aHHBIMH C
(U3UKON, ¥ COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMHU Ha JIOCTHXKEHMSIX
bu3uYeCcKoi HayKH.

B paGoueii nporpamme no ¢gusuke peaausyercs CBfi3b ¢ padoueil mporpaMmmoi

BOCIIMTAHUSA MIKOJbL. B padoyeii mporpamMmMe mo 61Mo/10ruu peaan3yercsi CBA3b €

padoueii mporpaMMoil BOCHUTAHUS IIKOJbl. BocnuraHue crTpemiieHUsl K

MO3HAHUIO ce0s1 U APYIHX JII0AeH, MPUPOIbI U 0011eCTBA, K MOJYYCeHUI0 3HAHMI,

KA4YeCTBEHHOr0 00pa30BaHUsI € Y4Y¢TOM JIMYHOCTHBIX HMHTEPECcOB U

001IeCTBEHHBIX MOTPEOHOCTEHH.

Ha wu3yudenne ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 "acoB (2 yaca B HeJeN0), B § Kiacce
— 68 uacoB (2 wyaca B Heaemwo), B 9 kmacce — 102 wyaca (3 uaca B Heneno).

[Ipennaraemsiii B mporpamme no (uU3uKe nepeueHb J1a00paTopHbIX padOT U OIBITOB
HOCUT PEKOMEHJATEIbHbINA XapaKTep, YUUTENb JieJlaeT BbIOOp MpOBeACHUs J1abOpaTOPHBIX



paboT W OMBITOB C YYETOM HWHIAUMBUIYAJBHBIX OCOOEHHOCTEH OOYydYaronIuxcs, CIHCKa
AKCIIEPUMEHTANIBHBIX 3aJaHMM, MpeIaraéMblx B paMKax OCHOBHOI'O TOCYIapCTBEHHOTO
DK3aMEHa 1o duznke



COIEPKXAHHUE OBYYEHUA
7 KIIACC

Paszznen 1. ®u3uka u e€ poJib B IO3HAHMH OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupone. JSBnenHus npuponbl. DU3UYECKUE SABICHUA:
MEXaHWYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuuuHbl. M3Mepenue guanueckux BeanyuH. Ouznyeckue mpuOopsl.
ITorpemHocTs n3MepeHnii. MexayHapoaHas cucremMa eIUHULL.

Kak  ¢usuka u  jgpyrue  ecTecTBEHHbIE  HAayKd  M3y4alOT  MPUPOIY.
EcTecTBeHHO-HAY4YHBIM METOJ MO3HAHUS: HAONIOJEHHE, MOCTAHOBKA HAYYHOI'O BOIPOCA,
BBIIBIDKEHHE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BbsCHEHHE HabJI0/1aeMOro
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ IIOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHHnuYecKue, TEIJIOBBIE, JIIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckre n0puOOpH W TMpoleaypa NPSIMBIX H3MEPEHHUN AaHAJIOTOBBIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue EHbI ISTESHUS MKaIbl U3MEPUTEIHHOTO MTPUOOpA.

2. M3MepeHune pacCTOSTHUM.

3. M3mepenue o0bEMa )KUAKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MAJIbIX TEIL.

5. M3mepeHne temrieparypbl IpU MOMOIIM KUIAKOCTHOIO TEPMOMETpA U JaT4MKa

TEMIIEPATYPBI.
6. IIpoBeneHue uccienoBaHus MO NMPOBEPKE TMIIOTE3BI: TAIBHOCTD IOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHMSI 0 CTPOCHHHU BelecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJEKYJIbI, UX pa3Mepbl. ONbITHI, JAOKa3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrmkeHue vacTtul BeniecTBa. CBsA3b CKOPOCTH JBHKEHUS YACTHUL C TEMIIEPATypoOi.
bpoyHoBckoe nBmxenue, nuddys3us. BzanmoneicTBrue 4acTUIl BEIIeCTBA: MPUTHKCHUE U
OTTAJIKMBaHHUE.

ArperatHble COCTOSIHMS BEIECTBA: CTPOCHHE TIa30B, MXUIAKOCTEH W TBEPABIX
(KpUCTaIIMYECKUX) Tel. B3aumocBsi3b MeXAy CBOMCTBAaMH BELIECTB B  Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. (OcoO0eHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmrogenne 6poyHOBCKOTO ABH)KEHUS.

2. HaGmonenue nuddysun.

3. HaOmionenue siBIeHUM, OOBSCHSIONIUXCS NPUTSKEHUEM WIH OTTAIKWBAHUEM

4acCTHIl BEIIECTBA.



Jlabopamopnuie padomot u onvimot.

1. OrleHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).

2. OnbITHI IO HAOIIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUSL.

Paznen 3. JIBukenue u B3anMoeiicTBHeE TeJl.

Mexannyeckoe ABWkeHuE. PaBHOMEpHOE M HepaBHOMEpHOE JBUk’eHUE. CKOPOCTb.
Cpennsiga CKOPOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacu€T myTH U BpEMEHU JIBUKECHHUS.

SBneHne uHepUUU. 3aKOH MHEPIMU. B3auMoeicTBue Tell Kak NpuYruHa W3MEHEHUS
CKOpPOCTHU JIBMKEHMS Tell. Macca kak mepa UHepTHOCTH Tena. [InotHocTh BemecTBa. CBsi3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00hEMA BEIIIECTRA.

Cuna kak XapakTepucTHKa B3aumojaeicTBusa Ten. Cuna ynpyroct u 3akoH ['yka.
N3Mepenune cuibl ¢ MOMOILBIO JUHAMOMETpA. SIBlIeHUE TATOTEHUS U cuia Tshkectu. Cuna
TSOKECTH Ha Apyrux rmiaHerax. Bec tena. HeBecomocTh. CloKeHUE CHUJI, HAITPABICHHBIX
1o oJHOM npsimoii. PaBHoaelcTBytomas cuil. Cuna TpeHus. TpeHrue CKOJIbKEHUS U TPEHUE
nokos. TpeHue B Ipupojie U TEXHUKE.

Jemoncmpayuu.

HaGmtoneHne MmexaHu4ecKoro IBMKEHUS Tea.
N3Mepenne cKopoCcTH MPSIMOJIMHENHOTO IBUKECHUS.
HaGmronenue siBjieHUst HHEPITUH.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJl.
CrnoxeHue cujl, HalpaBJICHHBIX 110 OJTHON MPSIMOMA.

Jlabopamopnuie padomwt u onvimot.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABIKEHUS (IIapUKa B KUJIKOCTH, MOJIEIIN
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

1
2
3
4. Ha6JIIOI[€HI/IG HN3MCHCHUS CKOPOCTH IIpHU B3aUMOJICHCTBUM TE.
5
6

2. OmpepeneHue CpelHEW CKOPOCTH CKOJIbKEHUST Opycka WM IIapuka TIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Iedopmaruu) npy>KuHbI
OT MPUWIOKEHHOM CHJIBL.

5. OnbITBl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHS OT Beca
TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTEH U ra3oB.

HNasnenne. CrnocoObl yMEHBIICHHWS W YBEIWYCHHS JaBieHus. JlaBieHuwe Trasa.
3aBUCUMOCTH JIaBlIeHUs Ta3za OT 00béma, Temmneparypsl. Ilepenaya maBieHust TBEPIBIMU
TeJaMu, KUAKOCTAMM ¢ ra3amu. 3akoH [lackans. I[lHeBMaTMueckue MalIWHBI.
3aBUCUMOCTh JIaBIICHUS KUAKOCTH OT TiOyOWHBI. [mapocTraTHdeckuii mapamokc.
Coobmatomuecs cocyapl. ['uipaBnuyeckue MeXaHU3Mbl.

Atvmocepa 3emum u armochepHoe gaBieHue. [IpuuuHBI  CyIIECTBOBaHUS
BO3aylHON 000mouku 3emun. Onwit Toppuuennu. M3mepenune atMochepHOro JaBlieHHUS.



3aBUCUMOCTb aTMOC(EPHOro AABJICHHS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl ais
U3MEPEHUs aTMOC(EPHOTO AABICHHUS.
JlelicTBUE JKMAKOCTM M Ta3a Ha IOIPY)KEHHOE B HUX Teso. BrlTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.
Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmiatonuecst COCyIbl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKHUBAIOUIEH CHIIBI OT 00bEMa MOrpyXKEHHOW YacTH Tejla U
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHus Te: IUIAaBAHUE WM IIOIPYKEHHE TEl B 3aBUCHUMOCTU OT
COOTHOUIEHHUS MJIOTHOCTEN TEA U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJe OT 00bEMa TOTPYKEHHOU B
JKUJIKOCTh YacTH TeJia.

OnpeneneHne BBITAUIKABAIOIIEH CHIIbI, JIEHCTBYIOUIEH HA TENO, MOTPY>KEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CHUJIbI, JCWCTBYIOIIEHM Ha TEJIO B
JKUJIKOCTH, OT MaccChl Tea.

OMBITHI, JI€MOHCTPUPYIOIINE 3aBUCHUMOCTD BBLITAJIKMBAIOIICH CHJIBI,
JEHUCTBYIOIIECH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJIKOCTh YacTH
Te€Ja U OT IJIOTHOCTH KUJIKOCTH.

KonctpynpoBanue apeomerpa WM KOHCTPYUPOBAHHUE JIOAKU W ONPEIECIICHUE €€
rPy30II0JbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. JDHEpPrusi.

Mexanndeckasi pabota. MOIITHOCTb.

[IpocTbie MeXaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBECHs
peruara. [IpuMeHeHHne mpaBuia paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPaBUIIO»
mexanuku. KI1J] mpocteix Mexannu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetuueckas U noreHuuanbHas sHeprud. [Ipespamenue
OJIHOTO BUJ]a MEXaHUYECKOU SHEPTUHU B IPYroil. 3aKOH COXpPaHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimeot.

1.

Onpenenenue pabOTHl CHUIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Tela IO
TOPU30HTAIIBHOM ITOBEPXHOCTH.

HccnenoBanne yciioBui paBHOBECHS pblyara.

N3mepenne KII/] HaKIOHHOM IIOCKOCTH.



4. M3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON DHEPIUU.
8 KUIIACC

Pa3znen 6. TensioBble siBJIeHMS.

OCHOBHbIE TOJOXEHUSI MOJEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. OTBITHI, MOJTBEPKAAIOIINE OCHOBHBIE TOJIOXKECHUS
MOJIEKYISIPHO-KUHETHUECKON TEOPUH.

Mopenn  TBEpAOro, KUAKOTO W Tra3000pa3HOr0  COCTOSHUM  BEIIECTBA.
Kpucramnmuueckue n amopdusie Tena. O0bsiCHEHUE CBOMCTB ra3oB, KUIAKOCTEH U TBEPIBIX
T Ha OCHOBE TMOJOXXEHUU MOJEKYISIPHO--KUHETHUYEeCKONH Teopun. CMauyuBaHue U
KanmwuIspHbIe siBlieHusl. TerioBoe paciupeHue U CKaTue.

Temmnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOT'O JBHXKCHHUSI YaCTHII.
Buytpennsisi sHeprus. CrocoObl M3MEHEHHUsS BHYTPEHHEW HSHEpPruu: Terionepeaadya u
coBepleHue paboTel. Busibl Terionepeaadn: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TYUYEHHE.

KoanuecTBo TEIUIOTHL. Y AeiibHAS TEINIOEMKOCTD BelllecTBa. TemIo00MeH U TEIJIOBOE
paBHOBecue. YpaBHeHHWE TeruioBoro OamaHca. [lmaBnenme ©  OTBepAcBaHHE
KPUCTAJUTMYECKUX BEIIECTB. YAenbHas TeruioTra IutaBieHusa. I[lapooOpa3zoBanue u
koHaeHcanus. Mcmapenne. Kunenue. Y aenbHas TemioTa napooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEPATyPhl KUTICHUsI OT aTMOC(EPHOTO AaBIICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TomIuBa. Y AelbHas TEIUIOTa CTOpaHMUs.

[Tpunnumer padotsl TerioBeix asurareneid KIIJ[ temioBoro npurarens. TeroBbie
JIBUTATEJIN U 3alUTa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaOmronenue siBIICHUN CMauyrBaHUS U KAaUJUIBSIPHBIX SBJICHHM.

4. HaOnroneHure TeIIOBOTO pacIIuPEHUs TElL.

5. MI3mMeHeHue pAaBlieHUs Ta3a MpPU HU3MEHEHMM O0hEéMa M HAarpeBaHUM WIIH
OXJIQXKJICHHU.

IIpaBuia u3MepeHus: TeMIepaTyphl.

Bunbr Terionepenaun.

OxJtakJieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanwne npu coBepiieHnH paboThl BHSITHUMH CHIIAMHU.
10. CpaBHEHHE TEMIOEMKOCTEN pa3TMYHbBIX BEIIIECTB.

11. HaGaroneHue KumneHus.

o © N O

12. HaGmroieHre TOCTOSTHCTBA TeMIIEPAaTyPhl IIPH TUTABJICHUH.

13. Mogenu TEIUIOBBIX ABUTATEICH.

Jlabopamopnuie padbomot u onvimeot.

1. OnbITEI O OOHAPYKEHHUIO ACHCTBUS CHUIJI MOJIEKYJIIPHOTO TIPUTSIKCHUS.



2. OmnbITHI IO BBIPAIIMBAHUIO KPHUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.
3. OnpIThl O HAOIOJCHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TEN.
4. OmpepeneHue JaBJIEHUs BO3yXa B OaJUIOHE IITTPUIIA.
OnpIThI, IE€MOHCTPUPYIOLIME 3aBUCUMOCTb JIABJIEHUSI BO3JyXa OT €ro o0béma u
HarpeBaHus WIN OXJIAXKICHUS.

6. IlpoBepka THUIMOTE3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaGmionenue W3MEHEHUSI BHYTPEHHEH OSHEPruM Tella B pe3yibTaTe
TeTIonepe1auu U paboThl BHEITHUX CHIL.

8. HccnenoBanue siBIeHUS TEIJI0OOMEHA MPU CMENIMBAHUM XOJOJHOM W ropsdeit
BOJIbI.

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpU TEIIOOOMEHE C
HarpeThIM METAJUIMYECKUM LUJIMHIPOM.

10. OnpeienieHrne yieibHOM TEITOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca uCapeHusl.

12. OnpeaeneHre OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yiebHON TEIIOTHI MJIaBJICHUS JIbJIA.

Paznen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

Onektpuzauust Teda. JIBa pojga  3ieKTpUYECcKUX 3apsaoB.  B3amMmopnericTBue
3apspKEHHBIX Tell. 3akoH KyloHa (3aBUCMMOCTBH CHJIbI B3aUMOJEHUCTBUS 3apsiKEHHBIX TEJ
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKTY TEIaMu ).

Onektpuueckoe mone. Hanpsk€HHOCTh — 3nekTpuueckoro  mois.  [IpunHiun
CYHEPIIO3UIMHU JICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »saekTpuyeckux 3apsjoB. JIEMEHTApHBIA  DJIEKTPUUYECKUU  3apsii.
Crpoenue aroma. IIpOBOAHMKM M AUANEKTPUKH. 3aKOH COXPAHEHUS DSJIEKTPHUYECKOIO
3apsaa.

DJIEKTPUUYECKUM TOK. Y CJIOBHUS CYILIECTBOBAHUS AJIEKTPUYECKOr0 TOKA. VICTOUHUKU
MIOCTOSIHHOTO  TOKa. JIeWCTBUA  3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XHMHUECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas nenb. Cuna Toka. DnekTpuueckoe HampsikeHue. CONpOTHUBICHUE
MPOBOJIHUKA. YJIETbHOE COMPOTUBIEHHE BellecTBa. 3akoH Oma i ydacTKa Iemu.
[TocnenoBaTenpHOE U ApaLIENbHOE COEAUHEHNE IPOBOIHUKOB.

PaboTta m MOIHOCTH AeKTpUUecKoro Toka. 3akoH Jxoymsa—JIeHna. DieKkTprudecKue
[IEMU ¥ IOTPEOUTENN ANEKTPUIECKOM dHepTrun B ObITy. KopoTKoe 3ambikaHuE.

[TocTossHHBIE MarHuThL. B3anMoaencTBrE MOCTOSHHBIX MATHUTOB. MAarHuTHOE MOJIE.
MarautHoe Tmone 3eMJid M €ro 3HaueHue Uil ku3Hu Ha 3emue. OneiT Opcrena.
MarauTHoe TMOJe S3JIEKTPUUYECKOro TOKa. lIpuMeHeHHe 3IEeKTPOMAarHMTOB B TEXHUKE.
JlelicTBME€ MAarHMTHOTO MOJISI HA MPOBOAHHUK C TOKOM. ODJEKTPOJABHUIATENb MOCTOSHHOTO
TOKa. MICroIb30BaHME 3JIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Onbrtel @apanes. SIBneHue >iaeKTpOMarHUTHOM uWHAYKIMH. [IpaBwio Jlenna.
OnektporenepaTop. CnocoObl MOTyYEHUs: SJIEKTPUUECKON IHEPTrUuu. DINEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.
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25.

DJIeKTpU3alus Te.

JIBa posa 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTudecKass NHIYKIIMS.

3aKOH COXpPAaHEHMS IEKTPUUYECKHUX 3apsS0B.

[IpoBOAHUKH U TUDIIEKTPHUKH.

MopaennpoBaHUe CUIOBBIX JIUHUN dJIEKTPUYECKOTO MOJIS.

M cTOoYHMKY NOCTOSHHOTO TOKA.

JIeHcTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KHUJKOCTH.

. I'a30BbIl paszpsn.

. I3Mepenune cuiibl TOKa aMIepMETPOM.

. I3Mepenune 3JeKTpuYeCcKOoro Hanpsi>KeHUs: BOJIbTMETPOM.

. PeocTat u mara3uH cOnpoTUBIICHUH.

. BzaumoeiicTBre NOCTOSSHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUs MOJIOCOB MarHUTA.
. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MaruuTtHoe noJjie Toka. DJIEKTPOMAarHuT.

. JleicTBHE MarHUTHOTO MOJISI HA TPOBOJTHUK C TOKOM.

. DJEKTpOIBUTATEb MMOCTOSIHHOTO TOKA.

. UccrienoBanue siBICHUS SJIEKTPOMArHUTHON MHAYKIIUU.

. OnbrTel @apajes.

. 3aBUCUMOCTb  HalpaBJICHUs  HUHAYKIMOHHOTO TOKAa OT  YCJIOBHH  €To

BO3HUKHOBEHHUS.
DIEeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimeot.

1.
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OmnpITel 1O HAONIOACHUIO  DJICKTPH3alMH  TEJI  HHAYKOHEH ©  TIpH
COIIPUKOCHOBEHUH.

HccnenoBanue AeHCTBUS SIIEKTPUUYECKOTO MOJIS HA TPOBOJHUKU U TUDJICKTPUKH.
Coopka u npoBepka padOThI ANMEKTPUUECKON IEMU MOCTOSHHOTO TOKA.

N3mepenue u peryimpoBaHUe CUIIbI TOKA.

N3mepenue u peryimpoBaHue HAMPSIKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO Yepe3 pe3UCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS Ha PE3UCTOPE.

OnpITHl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJEKTPUYECKOTO COMPOTHUBICHUS
MPOBOJHUKA OT €T0 JIMHBI, IJIOIIaA1 ITOMEPEYHOr0 CEUCHHS U MaTepuara.



8. IIpoBepka mpaBuiia CI0XKEHUS HANIPSHKEHUHN IIPU MOCJIEN0BATEIBHOM COCIUMHEHUN
IBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia sl CUJIBI TOKA IIPU MApaAJIIEIbHOM COCAUHEHUN PE3UCTOPOB.

10. OnpeneneHue paboThl IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PESUCTOP.

11. OnpenenieHre MOIHOCTY IEKTPUYECKOr0 TOKA, BBIACIIIEMON HAa PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CWIBI TOKa, MAYIIETO YEpe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HE.

13. Onpenenenne KII/ HarpeBatens.

14. MccnenoBanue MarHuTHOIO B3aUMOJEUCTBHS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHne MarHMTHOIO TMOJsI TOCTOSIHHBIX MAarHUTOB MpPU HX OOBEIMHEHUU U
pa3ielIeHUH.

16. McciienoBanye NeMCTBUA DIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA KATYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18. MI3yueHue nercTBUS MarHUTHOTO TI0JIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenne KIIJL anexTpoaBUraTenbHONM yCTAaHOBKH.

21. OOBITBI 1O HUCCJIEAOBAHUIO  SIBJICHUS  DJIEKTPOMAarHUTHOW  WHAYKUHH:
UCCIIEI0BaHNE U3MEHEHNUM 3HAYEHUS U HAIIPABJICHUs] MHAYKIMOHHOI'O TOKA.
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Pa3znen 8. Mexanu4veckue siBJICHUS.

Mexannueckoe  ABwkeHue.  MarepuanbHass ~— Touka.  Cuctema  OTcuéra.
OTHOCUTENBPHOCTh MEXaHUUYECKOTO JABUKEHHS. PaBHOMEpHOE NPSIMOJIMHENHOE JIBUKEHHE.
HepaBHomMmepHoe npsiMonuHeliHOe ABUKeHHe. CpelHsisi 1 MTHOBEHHasi CKOPOCTh TeJa Mpu
HEPAaBHOMEPHOM JIBU>KCHUHU.

Yckopenue. PaBHOyckopeHHOE TpsiMoiiHEHOe aBuxkeHue. CBOOOIHOE TajeHHE.
OnpiTel [Manunes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTU. [lepuon un yactota oOpaienus. JIuneitHas
U yIJIOBas CKOpPOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBeiit 3axkoH Hprotona. Btopoin 3akon Herorona. Tperuit 3axkoH Hsrotona.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cuiia TPeHHs CKOJIbKEHHUSI, CUJla TPEHHUS
MOKOsI, APYTHE BUIBI TPEHUS.

Cuna TSKEeCTH UM 3aKOH BCEMHPHOIO TATOTEHUSA. Y CKOpEHHE CBOOOIHOTO MaJICHHUS.
JIBrxkenne mnnaHeT Bokpyr Connua. IlepBas kocMmuueckass ckopocTb. HeBecomocTh u
MEPETPY3KHU.

PaBHOBecHe MaTepuanbHOM TOUYKH. AOCOIOTHO TBEPI0E TeI0. PaBHOBECHE TBEPOTO
TeJla C 3aKPEIIEHHON OChI0 BpauleHusl. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynsc Tena. W3mMenenune wummnynbca. KMmmynsc cuibl. 3aKOH COXpaHEHUS
MMIyJibCca. PeakTHBHOE IBUKEHHUE.



Mexanndeckass pabora M MOIIHOCTh. PaboTa cui TAXKeCTH, ynpyrocTd, TPEHUS.
CBs13b sHepruu U pabotsl. [loTeHunanbHas sHEprus Tena, MOAHITOrO HaJl MOBEPXHOCTHIO
3emud. [loTeHumanbHas sHeprus c:katou npyxxuHsl. KnHernueckas sHeprus. Teopema o
KMHETUYECKOW SHEPIUU. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTHUH.

Jemoncmpayuu.

1.

S

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

HaGmionenre MeXaHMYECKOTO JIBJKEHHUSI Tela OTHOCUTEIBHO PAa3HBIX Tell
OTCU€Ta.

CpaBHeHUe myTed M TPAGKTOPUM JBUIKEHHS OJHOTO W TOTO K€ Tena
OTHOCHUTEJBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKEHUSI.

HccnenoBanue npu3HaKoB PaBHOYCKOPEHHOTO JABMXKECHHUS.

HaGmonenue 1BH>XeHHS TeJla O OKPY>KHOCTH.

HaGmionenre MeXxaHWYECKUX SIBICHHH, MPOUCXOMASIIUX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHTEIIbHO
KaOuHeTa QU3HKH.

3aBUCUMOCTh YCKOPEHUS TEJIa OT MAcChl TeJia U ICUCTBYIONIEH HA HErO CUJIBI.
HaGmronenne paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TE.

N3meHenue Beca Tena Mpu YCKOPEHHOM JIBUKEHUH.

[lepenaua umynbca Npu B3aUMOICHCTBUU Tell.

[IpeobpazoBaHus FSHEPTUU MTPU B3aUMOJICHCTBUH TEI.

CoxpaHeHMe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHue UMITyJIbca IpU aOCOIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.

Habmronenmne peakTMBHOTO IBUYKEHUS.

CoxpaHeHHe MEXaHUUYECKOM HEpPruu Npu CBOOOTHOM MaJICHUH.

CoxpaHeHMEe MEXaHMYECKOM SHEpruum npu ABKEHHU Tejla MOoJ JAeHCTBUEM
HpPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHncTpyupoBanue TpakTa A pa3roHa v ajJbHEHIIEro paBHOMEPHOTO ABUKEHUS
IapuKa WA TEIEKKH.

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpycKa WM JIBIXKEHHUS IIapuKa 10
HAKJIOHHOM IUIOCKOCTH.

Ornpenenenue yCKOpeHUs Tena NpU PaBHOYCKOPEHHOM JBUKEHHUH 1O HAKIOHHOU
IJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTtes3bl: €CIM NPU PABHOYCKOPEHHOM [IBHXKEHUHM 0€3 HadalbHOMU
CKOPOCTH MYTH OTHOCATCS KaK psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

NccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJBXKEHHUS OT CHJIbl HOPMAJbHOIO
JABIICHUSI.

Omnpenenenue Ko3ppuLMeHTa TPEHUS CKOJIbKEHUS.



8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenure pabOThl CWJIBI TPEHHS] NPHU PABHOMEPHOM [BH)KEHHUU Teda IO
TOPU30HTAILHOM ITOBEPXHOCTH.

10. OnpesenieHne pabOThl CHIIbI YIPYTOCTH MPU MNOABEME Ipy3a € MCIOIb30BAaHUEM
HEMOJABM)KHOTO U MOABUKHOTO OJIOKOB.
11. I3ydeHnue 3aKoHa COXpaHEHHUs IHEPTHUH.
Pasznen 9. Mexann4yeckue Koj1e0aHUSA U BOJIHBI.
KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOaHU: TEPHOI,
4acToTa, aMmIuMTyaa. MareMaTu4ecKui U pyKUHHBIA MasgTHUKU. [IpeBpaienue sHepruu
npu KoJieOaTeIbHOM JIBUKEHUU.
3aryxaromue koneOanus. BeiHykaeHHble KoneOanus. Pezonanc. MexaHuueckue
BOJIHBL. CBOMCTBa MeXaHMYECKHMX BOJH. [IpomonbHble M monepeuHble BOJHBL. JlmnHa
BOJIHBI U CKOPOCTHb €€ paclnpoCTpaHeHUs. MeXaHMYecKue BOJHBI B TBEPAOM TEIE,
CEMCMHUYECKNE BOJIHBI.
3Byk. I'pomkocth 3Byka u BbicoTa ToHa. Otpaxkenue 3Byka. WHDpasByk wu
yIIBTPA3BYK.
Jemoncmpayuu.
1. HaGmonenue konebGaHUM Te MO N€MCTBUEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaGmronenue BBIHYKIECHHBIX KOJIEOAHHUIM U pE30HAHCA.
4. PacnpocTpaHeHr€e MPOAOJIbHBIX U MONEPEYHBIX BOJIH (HA MOIEIH).
5. HaGmromenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHUYECKHI PE30HAHC.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre 4YacTOThI U MEPUOIA KoJIeOaHUH MAaTEMaTHYECKOTO MasTHUKA.
2. Ompezenenne 4aCTOThI M Meproa KoJIeOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TepuoAa KoJeOaHUM MOABEHICHHOTO0 K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. VccmenoBaHue 3aBHCHMOCTH TIEpHoJa KoyeOaHW TPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.

5. IIpoBepka He3aBUCUMOCTH MEPHOIa KOJeOaHUN Tpy3a, TOJIBEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoaa KoieOaHWil TpYy>KUHHOTO
MAasiITHUKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.

7. U3mepeHue yckopeHus CBOOOAHOTO MaJCHHUS.

Pazznen 10. Di1eKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DNEeKTPOMAarHUTHOE ToJIe. DneKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
3NEKTpOMarHuTHeIX  BonH. Illkama  snekTtpomarHuTHbIX  BOMH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.



1. CBOWCTBA 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimot.

1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOILBbIO MOOUIIBHOTO Telle(poHa.

Paspnen 11. CBeToBbIC SIBICHUSA.

JIlyueBag mopnens cBera. Mcrounuku cBerta. IlpsAMosiMHENWHOE pacnpoCTpaHEHUE
ceeta. 3armenuss ComHna u Jlynsl. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpPa)KEHHUs CBETA.

[Ipenomiienne cBera. 3aKOH NpenomiieHUsl cBeTa. [lomHOE BHyTpeHHEe OTpaKeHUe
cBera. Mcnonp30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.

JIlunza. Xox nydeir B nuH3e. OnTuyeckas cucrema ¢oTtoamnmnapata, MUKpOcKona U
Teneckona. ['na3 kak ontuyeckas cucreMa. bam3opykocTs U JaabHO30PKOCTb.

Paznoxenune Oenoro cera B cnektp. OnbiTel HetoToHa. CiokeHue CHeKTpalbHBIX
uBeToB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Nony4yenue nzo0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[IpenomiieHue cera.

OnTryeckuil CBETOBO/I.

Xon mydeit B coOuparomiei JuH3e.

XoJ Jiydeu B pacCEHUBarOIIEH JIUH3E.

[lonyyenue n3o0paxeHU ¢ TOMOIIBIO JIMH3.

[Tpunnun neicTBus goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
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10. Monenb riasa.
11. PaznoxxeHue 6emoro cBera B CIEKTP.
12. [Tonydenwne 6ey0ro cBeTa P CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie pabomot u onvimot.
1. HccnenoBanue 3aBUCUMOCTH yIjla OTPAXKEHUS CBETOBOIO JIyda OT yIJia MaJeHUs.
2. W3yuenume xapakTepuCTUK H300paXEHUS MIPEIMETa B INIOCKOM 3epKale.
3. HccrmenoBanne 3aBUCHMOCTM yIJIa MPEJIOMIIEHUS CBETOBOIO Jyda OT yIUia
[1aJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.
[Tomyuenne n300pa’keHHI C TTOMOIIBIO COOUPAIOIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI COOMPAIOIIEH JTUH3HI.
OMnbITHI MO Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.
OMnBITHL 10 BOCHPUATUIO IIBETA MPEAMETOB MPU UX HAOIIOJCHUH YEPE3 LIBETOBBIC
bUIBTPHI.

Pa3gea 12. KBaHTOBBIE SIBJIEHHS.

Oneitet  Pezepdbopna u mmanetapHass monenb aroma. Mogens aroma bopa.
Hcnyckanue n nornomeHrne ceera atomoM. KBaHThl. JInHEHYaThIE CIEKTPHL.

N o v s



PannoaktuBHOCTh. Anbda-, 6eta- u ramma-uznydeHus. CTpoeHHe aTOMHOIO spa.
Hyxnonnas mozens atomHoro sapa. M3oromnsl. PagnoaktuBHble npespaienus. [lepuon
IIOJIypacIiajia aTOMHBIX SAED.

SnepHble peakuuy. 3aKOHBI COXPAHEHMS 3apsJ0BOTO U MAacCOBOI'O YMCEN. DHEPrus
CBA3U aTOMHBIX saep. CBsA3p Macchl W dHEpruu. Peakuuy CUHTE3a W JCIICHUS ALEp.
Ncrounuku sueprun CosiHIA U 3BE3.

SnepHas sHepreTuka. JlelcTBus paIiMOAKTUBHBIX U3JIYYCHUN HA )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3IyYEHUS U MOTJIOUIEHHUS.

2. CHekTpsl pa3IMyHbIX I'a30B.

3. CnekTtp Boaopoa.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTumka HOHU3UPYIOUIUX U3ITYyYEHUH.

6. Peructpanus uznydeHusi IpupOJIHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CriioMIHBIX U JTUHEHYATHIX CIIEKTPOB U3ITYyUCHUSI.

2. HccrnenoBaHnue TPEKOB: U3MEPEHUE DHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (110

dotorpadusim).

3. M3mepenue paguoakTUBHOTO (poHa.

IToBTOPUTEIBLHO-0000 1A MOXYJIb.

[ToBTOpUTENHEHO--0000IIAIONINN MOAYIh MpEeAHA3HAYEH JI1 CHCTeMaTH3aluud |
000011IeHNs] TPEIMETHOTO COJIEPKAHHUS U OIbITa JAESITEIbHOCTH, MPUOOPETEHHOTO MPH
U3y4eHHUH BCEro Kypca (U3MKM, a Takke g TMOATOTOBKM K OCHOBHOMY
TOCYJapCTBEHHOMY dK3aMeHY 10 (hu3UKe sl 0OOYJaroIIUXCsl, BEHIOPABIIUX 3TOT YUCOHBIH
npeamer.

[Ipy wW3ydyeHUM MAAHHOTO MOJAYJS PEAIU3YIOTCS M CHUCTEMAaTU3UPYIOTCS BHJbI
NESTENBbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTHIKEHUE TMPEAMETHBIX U
MeTanpeIMEeTHbIX IJIAHUPYEMBIX pE3yIbTAaTOB oOy4eHus, dbopmupyetcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIIEAOBAHUS SBICHUN
MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATh (PU3MUECKHUE SIBICHUS, TPUMECHSIS
MOJyYECHHBIE 3HAHMS, PEIIATh 3aJ1a41, B TOM YUCJIE KAUYECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IprHIMIIHANBHO AEATENBHOCTHBIA XapaKTep JaHHOIO pas/iesia peau3yercs 3a CUET
TOT0, YTO O0YUaIOIINECs BBITIONHSIOT 33/IaHUs, B KOTOPBIX UM TPEJIaraeTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHWUW pACMO3HABaTh U HAYYHO OOBSICHATH (U3HUECKUE
SIBJIEHUSI B OKPY’KAIOILIEH IPUPOJIE U TOBCETHEBHOM )KU3HMU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIIEIOBAHUS (DU3NYECKUX SIBJICHUN, B TOM YHCIIE
JUISL IPOBEPKY TUIIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIC OCHOBBI HamOoOJiee BaXHBIX JIOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, IPAKTUYECKOTO WCHOJb30BAHUS PA3JIMUYHBIX HCTOYHUKOB
SHEPrMd Ha OCHOBE 3aKOHA IIPEBPAICHUS M COXPAaHEHUs BCEX W3BECTHBIX BHUJIOB
DHEPIHH.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuyenue ¢(u3uku Ha ypoOBHE OCHOBHOIO oOIIEro oOpa3oBaHUs HANpaBlIE€HO Ha

JOCTH)KEHUE  JIMYHOCTHBIX, METampeAMETHBIX M MIPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate uszyuenusi (GU3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Y

oOyyaroierocst 0ynyt chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3yJIbTAaThl B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIUTAHUSA:

— TMpOSIBIICHHME HMHTEpPECa K HMCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nYecKol HayKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY Yy4YacTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX M
OTUYECKUX TPOOJIeM, CBSI3aHHBIX C TMPAKTHYECKUM TPUMEHEHUEM JOCTHKCHUMN
buzuky;

— OCO3HAHHME BAXXHOCTU MOPAJIbHO--3TUUYECKUX MPUHIIUIOB B ICSITEILHOCTH YUEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCHpPHSATHE O3CTETUYECKUX KayecTB (PU3MYECKON Hayku: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHHWE IEHHOCTU (U3MYECKOM HAayKh KaK MOIIHOTO WHCTPYMEHTa MO3HAHUs
MUpa, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BaXKHENIIEH COCTABISAIOMIEN KYIbTYpbI;

— pa3BUTHE HAy4YHOW JIO0O3HATENBHOCTH, MHTEpeca K HCCIEI0BATEIbCKOMN
NEeATEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHS:

— OCO3HaHWE IIEHHOCTH Oe3omacHoro o0Opa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXKHOCTH MPaBUJ OE30MacHOTO MOBECHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, ¢ SJEKTPUUYECKUM U TETNIOBBIM 000PY0OBAaHUEM B JJOMAIITHUX yCIOBUSX;

— copMUPOBAHHOCTh HaBBIKA pe(JICKCUM, TMPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TAKOr0 K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

— QAaKTMBHOE Yy4yacTHE€ B pELICHHH TMPAKTUYECKHX 3adad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHU3AIK, TOpPOaa, Kpas) TEXHOIOTHYECKONM H COIUATHHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC U (PU3NUECKUX 3HAHUIA;

— WHTEPEC K MPAKTUICCKOMY U3yUeHHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3HKOM;

7) 3K0JIOrM4eCKOro BOCIIUTAHMS

— OpHEHTallMs Ha MPUMEHEHHE (PU3UYECKHX 3HAHUU IS peuieHus 3ajady B 00JacTu
OKpY)Karomen cpefpl, I[UIAHUPOBAHUS TIOCTYNIKOB M OLEHKH KX BO3MOXKHBIX
MOCJICICTBUI JIJIsI OKPY’KAIOIIEN CPebI;



e — OCO3HAaHHUE INI00ATBHOIO XapaKTePa SKOJIOTMYECKUX MPOOJIEM U IMyTEH UX PEIICHMUS;

e 8) ajanTanum K M3MEHAIOIMUMCH YCJIOBUAM COUMAJIBbHON U NIPUPOAHOM Cpeabl:

e — MOTPEOHOCTh BO B3aMMOJICUCTBUM IMPHU BHITOJHEHUH HCCIEAOBAHUN M IPOEKTOB
(u3HUecKoi HaIPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

e — MOBBIIICHHE YPOBHS CBOECH KOMIETEHTHOCTU YEPE3 MPAKTUUECKYIO NEATEIbHOCTD;

e — NOTpeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM uucie (pOpMyInpoBaTh UJIEH,
MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBICHUSX;

e — oco3HaHue AePUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEM B 00J1aCTH
buzuky;

e — IUITAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUH;

e — CTpEMJICHHE aHAJU3UPOBaTh W BBUIBISTH B3aUMOCBS3U TMPUPOJbI, OOILIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCIOJIb30BaHHEM (QU3HUECKUX 3HAHUIA;

e — OIICHKA CBOMX JEHCTBUU C y4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEny, BOZMOMXKHBIX
IJI00JIBHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBOE€HMsS TpOrpaMmbl MO (pU3MKEe Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus y oOywatromierocst OynyT copMUpOBaHbl MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOIIIME TTO3HABATEIbHbIE YHUBEPCAIbHbIE YUEOHbIE NEUCTBUS, KOMMYHUKATHBHBIC
YHUBEpPCAJIbHBIE yUeOHbIEC IEUCTBUA, PETYISTUBHBIE YHUBEPCATIbHbIE Y4eOHbIE JEHCTBUS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS

ba3oBble JJoruyeckue JelcTBU:
* BBISIBJISITh M XapaKTEPHU30BaTh CYIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBJICHU);
e YCTAHABJIMBATh CYIICCTBEHHBIM TPU3HAK KJIacCU(PUKAIIMKA, OCHOBAHUS IS
0000I1IeHNS ¥ CpaBHEHUS,
¢ BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B paccMaTpUBaeMbIX (pakTax, JaHHBIX
1 HaOJIIOJICHHUSIX, OTHOCSIITUXCS K (PU3UICCKUM SBJICHUSIM;
¢ BBISIBJISITH IPUYMHHO--CJICJACTBEHHBIC CBS3M MPH M3YYCHUU (QU3UUYSCKUX SBICHUN H
MPOIIECCOB, JIeJIaTh BBIBOJABI C HMCIIOJB30BAHUEM JCAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3AX (PU3HYCCKUX BEITUUYNH;
¢ CAMOCTOSITCIBHO BBIOMPATh CHOCOO perieHus y4eOHOW (QuU3HYEecKOl 3amadu
(cpaBHEHHE HECKOJBKUX BAPHAHTOB PEIICHUS, BHIOOpP HaMOOJIEe MOIXOJSIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPHUEB).
ba3oBble ucciieqoBaTe/IbCKUe 1€MCTBHA
e ICTIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHUS;
¢ IPOBOJAUTH II0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(bU3UUECKU SKCTIEPUMEHT, HEOOJIBIIIOE UCCEIOBaHNE (PU3UUYECKOTO SIBJICHUS;



¢ OIICHWBATh HA TIPUMEHUMOCTb U IOCTOBEPHOCTH HH(OPMAITHIO, TTOTYICHHYIO B X0O/I€
WCCJICIOBAHMS WA DKCIICPUMEHTA;

e CaMOCTOSITENIbHO ~ (OPMYJIUPOBAaTH OO0OOIIEHUST W BBIBOJALI 10 pe3yJibTaTaM
MPOBEIEHHOTO HAOIIOACHMS, OTBITA, HCCIICOBAHUS;

¢ IPOTHO3UPOBATh BO3MOXHOE JajbHEHICe pa3BUTHE (PU3NUYECKUX MPOIECCOB, a
TaKk)Ke BBIIBUTATh MPEANOJIOKEHUS 00 WX pPa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

 IPUMECHATHh Pa3IMYHBIC METOJbI, HHCTPYMEHTHI M 3alpOChl MPU TOWCKE U OTOOpE
uHPOpMAIMK WU JIAHHBIX C YYETOM MPEIJIOKEHHOW ydeOHOW (u3ndyeckoi
3aJ1auu;

e AHAJIM3WPOBATh, CHUCTEMATH3UPOBaTh ¥  HMHTEPIPETHPOBATHL  HH(POPMAIIHIO
Pa3TUYHBIX BUIOB M GOPM IMPEICTABIICHHUS,

¢ CAMOCTOSITEIIBHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeACTaBiICHUS MHPOpMaUu U
WILTIOCTPUPOBATH pellaeMbIC 3a]Ja4 HECIIOKHBIMU CXEMaMH, IHarpaMMaM#, HHON
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHHKATHBHBIE YHUBEPCATbHbIE YUeOHbIE TeficTBUSI:

eB XOJI¢ OOCYXKJEHHUs Y4eOHOro MaTepualia, pe3yJbTaTOB JaOOpaTOPHBIX padOT U
IPOEKTOB 3aJiaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbl M BBICKA3bIBATh
Uje, HalleJICHHbIE Ha pelleHUe 3a7aud M MOoJepKaHue OJaroxenareaIbHOCTH
OOIIIEHHS;

¢ COTMIOCTABJISITh CBOM CYXKJIECHHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JMAJIOTa,
O0OHapy’KHBaTh Pa3IMYUE U CXOACTBO MMO3UIIHIA;

e BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

¢ yOJIMYHO TIPEJCTABISATH PE3YNbTAThl  BHINOJHEHHOTO (DU3WYECKOTO  OMbITa
(3KCTIEpUMEHTA, UCCIIEI0BAHUS, TPOCKTA);

 IOHUMATh ¥ KCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON U UHANBUAYAJIbHON PabOTHI
P PEIICHUN KOHKPETHOU (PU3HIecKoit mpoOIeMBbl;

e PUHUMATDH II€JI1 COBMECTHOW MESITEIbHOCTH, OPTaHW30BHIBATH JEUCTBHUS MO €&
JOCTIDKEHUIO: PaCHpeNelisiTh pPOJH, OOCYXAaTh TMPOIECChl W  Pe3yJIbTaTh
COBMECTHOM pabOoTHI, 000011aTh MHCHHS HECKOJIBKUX JTFOJIEH;

* BBITIOJTHSITH CBOIO YacTh PabOThI, JOCTUTAs KAYECTBEHHOTO PE3ysbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPJAUHUPYS CBOU JEHCTBUA C IPYTUMH YJICHAMU KOMaH/IbI,

¢ OIECHWBATh KA4eCTBO CBOEr0 BKJIaga B OOmMUNA TPOAYKT TIO KPUTEPHSM,
CaMOCTOSATEIHLHO C(OPMYIHMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:
e BBISIBJISITH TPOOJIEMBl B JKU3HEHHBIX W YYEOHBIX CHUTyalusX, TPeOyIOIUX s
peuieHus PU3NUEeCKUX 3HAHUII;



e OPUEHTHPOBATHCA B PA3IMYHBIX MOJIXO0JAX MPUHATUS pelIeHUN (MHAUBUIYAJIBHOE,
MPUHATHE PELIEHUs B TPYIIE, IPUHITHE PEIIEHUN TPYHIION);

¢ CAMOCTOSITEJIBHO COCTABJSATh ITOPUTM pELIEHUs (PU3MYECKO 3aJayd WIM IJIaHa
UCCIIEJOBAHMS C YYETOM HMMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATH MpeJiaraéMble BApUAHTHI PEILICHUN;

e I€TIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

e 1aBaTh aJICKBAaTHYIO OLIEHKY CUTYyalluu U Npejararh rjiaH e€ HU3MEHEeHHUS;

¢ OOBSCHATh TPUYUHBI JTOCTHKEHHS (HEIOCTHDXKEHMSI) PE3YNbTaTOB JEATEIbHOCTH,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

*BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh (B TOM 4HCIE€ B XOJ BBINOJHEHUS
(U3MUECKOro HCCIIeJOBAaHUSI WM IMPOEKTa) HA OCHOBE HOBBIX OOCTOATENLCTB,
M3MEHMBILIUXCS CUTYAIMi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIMX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LEIU U YCIOBUSIM;

eCTaBUTh ce0s Ha MECTO JApPYroro 4YejoBE€Ka B XOJA€ CHOpa WM JUCKYCCHUHM Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYToro;

e IPU3HABATh CBOE MpaBO HAa OMIMOKY NpPH peuieHuH (PU3MYECKHX 3a/lady WIA B
YTBEPKJCHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 kJjacce TpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

¢ ICTIOJIB30BaTh TOHATUA: (U3MYECKHME W XUMHYECKHUE SIBICHUS, HAONIOICHHE,
AKCIIEPUMEHT, MOJEINb, THUIOTe3a, EAUHUIBI (PU3NUYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHHMS BellecTBa (TBEPAOE, KHUAKOE, Tra3000pa3Hoe),
MEXaHUYECKOE JBWKEHHE (PAaBHOMEPHOE, HEPAaBHOMEpPHOE, MPSIMOJIMHENHOE),
TPACKTOpHs, PaBHOJACHCTBYIOIAsA Cuia, aAegopMmanusa (ympyras, IiacTudeckas),
HEBECOMOCTbh, COOOIIAIOIINECS COCYbI;

epaznuyaTh sBIeHUA (quddy3us, TEIIOBOE JBMIKEHUE YACTHI[ BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JIBUKECHHE, UHEPLHS, B3aUMOJACHCTBUE
T€Jl, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpallleHUs, Iiepenada
JaBiICHUS TBEPABIMH TEJIAMH, KUAKOCTIMH W Ta3amH, aTMoc(epHOe aBlcHUE,
[JJaBaHWE TeJl, NpPEeBpalleHUsT MEXaHUYECKOM DSHEPruu) IO OMNUCAHUI0 UX
XapakTepPHbIX CBOWCTB M HAa OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
dusnueckoe BICHUE;

e pacro3HaBaTh MPOSBICHUE HU3YUYEHHBIX (U3UUYECKUX SBICHUH B OKpYKarOLIEM
MHUpE, B TOM uucjie (U3NYECKHE SBICHUS B TMPHUPOJE: NMPUMEPHI JBWKCHHS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEKHBOM NPUPOJE, NEHUCTBUE CUJIbI TPEHUS
B MIPUPOJIC€ U TEXHUKE, BIUSHUE aTMOC(HEPHOIro JABJICHUSI HA >KUBOW OPraHu3M,
IJIaBaHWe PbIO, phlUarud B TeJie YeJOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO



3a/1a4y B y4eOHYIO, BBIICISITh CYIIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3UUECKUX
SIBJICHU;

¢ ONKUCHIBATh HW3YUYCHHBbICE CBOMCTBA Tel U (PU3MUECKUE SIBJICHUSA, WCIOJb3Ys
duzndeckue BeIUUUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpPEMS, MYTh,
CKOPOCTb, CpPEIHAsI CKOPOCTh, CHJIA YHPYTOCTH, CHJIa TSKECTH, BEC TeEJNla, CUia
TpeHus, JaBlieHue (TBEPIOro Tela, XUIKOCTH, Ta3a), BHITAJKUBAIOIIAS CuUIa,
MexaHuuyeckass pabora, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJbI, KOd()PUIIUEHT
MOJIC3HOTO JICUCTBUSI MEXAHU3MOB, KMHETHYECKAas U TMOTCHIMAIbHAs SHEPrus),
IIpU  OMHCAaHWUW TIPABUJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICI HCIOIb3YEMbIX
BEJIMYUH, WX O0O03HAUCHUS] U EIUHUIBI (PU3UYECKUX BEJIUYUH, HAXOJUTh
dbopmynbl, CBS3bIBAIONIME JIAHHYH (PU3HYECKYI0 BEJIUYUHY C JPYTUMU
BEJIMYMHAMHU, CTPOUTH rpa)UKu U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUYUH;

e XapaKTepHU30BaTh CBOWCTBA TeJ, (DU3NYECKHUE SIBJICHUS W TPOIIECCHI, UCIONB3YS
npaBuja CIIOXKEHUsI cuil (BAOJb OJHOW TpsiMoi), 3akoH ['yka, 3akon Ilackais,
3aKOH ApXuMesna, MPaBUJIO paBHOBecHs pbiyara (0J0Ka), «30JI0TOE MPABUIION
MEXaHMKH, 3aKOH COXPAaHCHUS MEXaHMYECKOW »HHEpPruud, NpU OSTOM JaBaTh
CIIOBECHYIO (OpPMYJIUPOBKY 3aKOHAa U 3alHUChIBAaTh €ro0 MaTeMaTHYECKOe
BBIpKCHUE;

¢ O0BSACHATh (U3UYECKUE SIBJICHUS, MPOIECCHl M CBOMCTBAa TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluidi NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJICJICTBEHHBIE CBA3U, CTPOUTH OOBICHEHHWE W3 |—2 JOTHYecKUux
1aroB ¢ onopoit Ha 1—2 u3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUHN, (HU3UIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

epemaTh pacu€THbIC 3adaud B 1—2 NEWCTBUS, MCIOIB3YS 3aKOHBI U (HOPMYIIBI,
CBsI3BbIBAIONINE (DU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaiM3a YCIOBUSA 3aJa4d
3aMMChIBaTh KPATKOE YCIOBHE, MOACTABISTH (PU3UUECKUE BETUUYUHBI B (DOPMYIIBI U
NPOBOAUTH PAcuéThl, HAXOIUTh CIIPABOYHbIC JaHHBIE, HEOOXOAUMBIC IS
pelieHust 3agad, OlEHHWBATh PEATMCTHYHOCTh TONYYEHHOW  (U3UUYECKOn
BEJINYUHBI;

e pacIo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TMOMOIIH (PHU3NIECKUX
METOJ0B, B ONHCAHWUU HUCCJIEAOBAHUS BBIICIATH MPOBEPSEMOE IMPEIINONI0KEHHUE
(rumore3y), paznuyaTh U UHTEPIPETUPOBATH MOJTYUYEHHBIA PE3YyIbTaT, HAXOIUTh
OIIMOKH B XOJI€ OMBITA, JIEIATh BHIBOJIBI I10 €r0 PE3YJIbTaTaM;

¢ IPOBOJIUTH OMBITHl IO HAOMIOACHUIO (DUBNYECKUX SBICHUUW WU (DUIUIECKUX
CBOMCTB Tell: (OpMYJIUPOBaThH MPOBEPAEMbIE MPEANOTIOKEHUS, COOUPATH
YCTAHOBKY U3 MPEAJIOKEHHOTO OO0OpYIOBaHMS, 3aMUChIBATh XOJ OMbITa U
dbopMynHpOBaTH BHIBOJBL

e BBITMOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAacChl Tena, 00bEMa, CUIIbI
U TEMIIepaTypbl C UCIOJb30BAHUEM aAHAJIOTOBBIX W LHUQPPOBBIX NPUOOPOB,
3alUCHIBATh MOKa3aHUsS MPUOOPOB € YUETOM 3a1aHHOM aOCOIIOTHOM MOTPEITHOCTH
W3MEpPEHU;



¢ IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKOW BEIMUYMHBI OT APYIOM C
UCIIOJIb30BAaHUEM  MPSAMBIX HM3MEPEHHl  (3aBUCUMOCTH IYTH PaBHOMEPHO
JIBUKYILIErocsl TeJla OT BPEMEHU ABWKEHHS TeNa, CUJIbl TPEHHSI CKOJIbKEHUS OT
Beca Teja, KayecTBa OOpaOOTKM MMOBEPXHOCTEW Tel W HE3aBUCUMOCTHU CHUJIbI
TPEHUSI OT IUIOLIAAN CONPUKOCHOBEHHS TE€J, CHJIBI YINPYTOCTH OT YIJIMHEHUS
MPY>KUHBI, BBITAIKUBAIOMIEH CUJIBI OT 00bEMa MOrpyXKEHHOW YacTH Teaa U OT
IJIOTHOCTH KHUJIKOCTH, €€ HE3aBHUCHUMOCTU OT IUIOTHOCTU Tejla, OT IIyOWHBbI, Ha
KOTOPYIO MOTPYKEHO TENO, YCIOBUM IMJIABAHUS TEJI, YCIOBUIM PAaBHOBECHUS pblyara
u OJIOKOB), YYacCTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIIENOBaHUS, COOMpaTh
YCTAaHOBKY M  BBINOJHATb H3MEPEHHUs, CIEays MPEIJI0KEHHOMY IUIaHy,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOW 3aBHUCHUMOCTH (U3MYECKHX BEIMYHUH B
BUJIE MPEIJIOKEHHbIX TaOIull W TpadHKOB, JIeNaTh BBIBOJBI MO peE3yJibTaTam
UCCIIEOBAHNS;

¢ IPOBOJIUTh KOCBEHHbIE H3MEPEHMs] (PU3UUYECKUX BEIUMYMH (IUIOTHOCTH BEUIECTBA
KUIKOCTH WM TBEPAOTO Tea, CHJIa TPEHUS CKOJIBKEHHMS, IABICHHUE BO31yXa,
BBITAJIKABAIOIIAsl CHJIA, JEUCTBYIOIIas Ha IMOrPYXKEHHOE B JKUJIKOCTh TENO,
KO3} (UIIMEHT  TMOJE3HOTO  JEeWCTBUA  NPOCTHIX  MEXaHU3MOB),  Clenys
NPEIJIO)KEHHON  MHCTPYKUMU: TPU  BBIOJHEHWHM  HM3MEpPEHUN  coOuparth
HKCIIEPUMEHTATBHYIO YCTAHOBKY U BHIYMCIISITH 3HAUEHHE HCKOMOU BEJIMYUHBI,

eCcOOMIONATh TPaBWJIA TEXHUKU O€30macHOCTH Tpu paboTe ¢ JabopaTOpPHBIM
000pyaOBaHUEM;

e YKa3bIBaTh TPUHIMUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETp, COOOIIalomuecs COCyabl, OapoMeTp, phblyar,
MOJIBWKHBIN M HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

e XapaKTEPU30BaTh MPHUHIUIBI JEHCTBUA H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX ONMUCAHUA (B TOM YHUCJIE: MOJAIIMIHUKHA, YCTPOUCTBO
BOAONPOBOJA, TUIPABIMYECKHN MIPECC, MAHOMETP, BBICOTOMEpP, IOPIIHEBOU
HACOC, apeoMETp), HCIONb3ysl 3HAHUS O CBOMCTBAX (PU3WYECKUX SBICHUU W
HeoOXxouMbIe (PU3MUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

¢ IPUBOJUTH TPUMEPH (HAXOAUTh HHGOPMALMIO O MpHUMEpax) MPaKTHYECKOIro
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KHU3HHU ISl OOecreueHus
0e30macHOCTH TPU OOpallleHuu ¢ MpUOOpaMH M TEXHUUYECKHUMHU YCTPONCTBAMH,
COXpaHEHHUsl 3/I0pOBbS U COOJIOACHHUS HOPM SKOJOTMUYECKOrO IOBEICHHUS B
OKPY’KAIOIIEH CPEAE;

¢ OCYIIECTBIIATh OTOOP MCTOYHMKOB MH(popmauuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM U IyTEM
CPaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBIACISATh MHPOPMAIUIO, KOTOpask SBISCTCS
MPOTHUBOPEUHNBOUN WIIM MOKET ObITh HEJJOCTOBEPHOM;

¢ HCMOJBb30BaTh MPU BBINOJHEHHMH YYEOHBIX 3aJaHUi  HAyYHO--TIONYJIIPHYIO
JUTEPATYyPy (PU3HUECKOr0 COJAEpIAHUS, CIIPABOYHBIE MATEPHUAIIbl, PECYPChl CETH



WuTepHer, Biaaerb NpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa30BaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—
3 UCTOYHUKOB MH(POPMALMH (PU3HYECKOTO COAEpKAHUSA, B TOM 4HUCIIE MyOJUIHO
Jenatb KpaTKhe COOOINEHHS O pe3yJibTaTax MPOEKTOB WM  Y4€OHBIX
WCCJIE0OBAaHUM, MPU 3TOM T'PAMOTHO MCIIOJIb30BaTh WM3YUYCHHBIA TOHSATUWHBIN
anmnapar Kypca (GU3HKHU, COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINEH;

e [IPU BBINOJIHEHUHU YYEOHBIX MIPOECKTOB U MCCIIENOBAHUN paclpeaessiTh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBUU C IMOCTaBICHHBIMU 3aJa4aMHU, CJIEIUTh 32 BBHIIIOJIHEHUEM
IUIaHa JCeMCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTD
TPYIIbI, BBICTPAaUBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, YUYHTHIBAsST MHECHHUE
OKPYXAIOIIHUX.

K koHny oOyuenuss B 8 kJjacce mpeIMeTHblEe pe3yibTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIUXCS YMEHUM:

* ICTIOJIB30BATh TIOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAUIMYECKUE U aMOp(dHbIE Tena,
HACBIILIEHHBII M HEHACBIIIEHHBIH Map, BJIAKHOCTh BO3JyXa, TEMIEpaTypa,
BHYTPEHHSISI DHEpPrusi, TEIUIOBOM JBUTaTellb, AJIEMEHTAPHBIN SIEKTPUUYECKUM
3apsll, DJIGKTPUYECKOE TI0Jie, TMPOBOAHUKA U AUDIIEKTPHUKH, TOCTOSHHBIN
ANEKTPUUYECKUI TOK, MArHUTHOE TI0JIE;

e pa3NUyaTh SBIEHUA (TEIJIOBOE PACIIMPEHHUE M C)KATHE, TEIUIoNepeaya, TEIIOBOE
paBHOBECHE, CMAYMBaHUE, KAMNWUISPHBIE SBJIEHUSA, HWCIApEHHUE, KOHIEHCAIUS,
IUIaBJIEHUE, KpUCTauiM3auus (OTBEpJEBaHUE), KHUIEHHWE, TeIUlonepenayda
(TerIonpoOBOJHOCTD, KOHBEKIINS, U3IIy4YCHUE), ANEKTpU3aLus Ted,
B3aUMOJEHCTBHE 3apsI0B, JEUCTBHS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aUMOJCHCTBHE MarHUTOB, I€MCTBUE MAarHUTHOTO IMOJS HA IPOBOJHUK C TOKOM,
ANEKTPOMArHUTHAs MHAYKIHKSA) MO ONHCAHUIO HMX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e PACIiO3HABATH TMPOSIBJICHUE WM3YyUYEHHBIX (DU3NYECKUX SIBICHHN B OKPY)KAIOIIEM
MUpE, B TOM 4Hclie PU3NUECKHE SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATKEHUE
U KalWUISIpHbIE SBJIEHUS B IPUPOJIE, KPUCTAJUIBI B Ipupoe, uznydenue ComnHia,
3aMep3aHue BoJI0EMOB, MOpCKUE OpU3bl, 00pa3oBaHKUE POCHI, TYMaHa, UHEs, CHEera,
AJIEKTPUYECKHE SBJIEHUS B aTMmocdepe, 3IIEKTPUUYECTBO >KUBBIX OpPraHU3MOB,
MarHuTHOE MoJie 3eMJiH, Apel( MOII0COB, PO MATHUTHOTO TOJIS 7S JKU3HU Ha
3emile, NOJISIPHOE CHSIHME, INPU 3TOM INEPEBOJUTH MNPAKTUYECKYIO 3a/ady B
y4eOHYI0, BEJICNIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) (GU3HUECKHUX SBICHUN;

¢ ONIMCHIBATh HM3YYCHHbIE CBOWCTBA Tel U (PU3MUECKHUE SBICHUS, HCIOIb3Ys
¢usnueckre BENMWYWHBI (TEMIlepaTypa, BHYTPEHHsISI DJHEPrusi, KOJIMYECTBO
TEIUIOThI, YyJeJdbHas TEIUIOEMKOCTh BEIIECTBA, YJEiIbHAs TEIJIOTA ILJIABJICHMUS,
yAelbHas TeIuloTa NapooOpa3oBaHMsl, yielbHas TEIUIOTa CropaHus TOIUIMBA,
KO3((PULMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOW MAallMHBI, OTHOCHTEJbHAs



BII&XHOCTh BO3/1yXa, DOJEKTPUYECKMU 3apsj, CHJIa TOKa, DIEKTPUYECKOE
HaIlpsKEHHE, CONPOTUBIICHNUE NPOBOJHUKA, YIEIbHOE CONPOTHUBIICHUE BELIECTBA,
paboTa M MOIIHOCTb JJIEKTPUYECKOI'O TOKa), MpPU ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3UYECKHI CMBICI HCIHOJIb3YEMbIX BEIWYUH, OOO3HAUYE€HUA U
EAVHUIBI (PU3NYECKUX BEJIWYMH, HAXOIUTHb (OPMYJbI, CBS3BIBAIOIIME JaHHYIO
(U3MUECKYI0 BEIMYUHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH I'pa@UKU M3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

e XapaKTEpPU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS M MPOLIECCHI, HUCIONb3Ys
OCHOBHBIE  MOJIOKEHUS  MOJIEKYJSIPHO--KMHETHYECKOM  TEOPUU  CTPOCHMS
BELIECTBA, NPHUHIIMII CYNEPHO3UIUU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMs 3apsiaa, 3akoH Oma [ yyacTka 1enu, 3akoH Jxoynsa—JIeHna, 3akoH
COXpAaHEHUSI DHEPruu, MpPU ATOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aIMCHIBAaTh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

¢ O0BACHATH (PU3MYECKHE TPOIECChl U CBOMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
cUTyanuin IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
NPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHUE U3 1—2 JOTrMYEeCKUX I11aroB
c omopoil Ha 1-2 U3YYEHHBIX CBOMCTBAa (PU3NYECKUX SIBICHUU, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

epemaTh pacu€THbIC 3a7aud B 2—3 JEWUCTBUS, HCIOIB3YS 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIONINE (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHaiM3a YCIOBUSA 3aJauyd
3allMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK [AHHBIX I PELICHUs
3a/layu, BBIOUpATh 3aKOHBI M (QOPMYJbl, HEOOXOAUMBbIE MJisi €€ peleHus,
IPOBOAUTH PACUETHI M CPABHUBATH MOJYUYEHHOE 3HAUCHHUE (PU3NUECKON BEIIMYUHBI
C U3BECTHBIMU JJAHHBIMU;

e pacIo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIM (PU3NYECKUX
METOJIOB, MCIIOJIb3Yysl OIIMCAHUE MWCCIEAOBAHUS, BBIACIATH MPOBEPSAEMOE
IIPEAIIOI0KEHNE, OLICHUBATH IPABWIBHOCTD IOPSAJIKA MIPOBEICHUS UCCIIEA0BAHNS,
JeJIaTh BBIBOJBI;

¢ [IPOBOAUTH OMNBITHI MO HAONIONEHUIO (DU3UYECKUX SBICHUN WIN (U3HUECKUX
CBOMCTB TeNl (KalMJUIAPHBIE SIBJIEHUS, 3aBUCHUMOCTH IAaBJIEHHUS BO3[yXa OT €ro
00BbEMa, TeMIlepaTypbl, CKOPOCTH IHpoIlecCa OCThIBAaHMS M HarpeBaHUs IpH
W3JIyYEHHH OT LBETa M3JIydarolmed (IOrJoIaroe) MOBEPXHOCTH, CKOPOCTb
UCIIAPEHUsT BOABI OT TEMIIEPATyphbl JKMAKOCTH M IUIOIIAAUM €€ ITOBEPXHOCTH,
ANEKTPU3ALUS TNl U B3aMMOJCHCTBUE DIIEKTPUYECKUX 3apsi0B, B3AUMOACHUCTBHE
IIOCTOSIHHBIX ~ MAarHuTOB, BHU3Yyalu3alUs MAarHUTHBIX IIOJE€H  IOCTOSHHBIX
MAarHATOB, JEWCTBUS MArHUTHOIO NIOJISI HA IIPOBOJHMK C TOKOM, CBOMCTBA
AIEKTPOMArHuTa, CBOMCTBA  DJIEKTPOABUTATENS IIOCTOSTHHOTO TOKA):
GopmynupoBaTh TpOBEpsieMble MPEANOJIOKEHUs, CcOoOUpaTh YCTaHOBKY U3
IIPEMIOKEHHOIO0 000pYyIOBaHUs, ONMCHIBATH XOJ ONbITAa W (POPMYyIUPOBAThH
BBIBO/IbI;



*BBIMIOJIHATL IPSAMBIE HM3MEPEHHS TEMIEPATYPhl, OTHOCHUTEIBHOW BIIAXXHOCTHU
BO3/lyXa, CHJIbl TOKA, HAIPSOKEHHUS C HCIIOJb30BAHUEM AHAJIOIOBBIX NMPUOOPOB U
JATYUKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3YJbTaThl U3MEPEHUN C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

* IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJIHOM (PHU3MUECKON BEIMUYMHBI OT IPYroi ¢
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCThH COMPOTUBIIEHUS MPOBOIHUKA
OT €ro JUIMHBI, IUIOIIAJNA IMONEPEYHOTO CEYEHUS M YIEJIBHOIO CONPOTHBIIEHUSA
BEILIECTBA ITPOBOJHMUKA, CHJIBI TOKA, UAYLIETO 4Yepe3 MPOBOJHUK, OT HAIPSKEHUS
Ha TPOBOAHUKE, MCCIEHOBAHUE MOCIEAOBATEIBHOIO M  NApaJUIEIBbHOIO
COEIMHEHUI MPOBOJHUKOB): TUIAHUPOBATH UCCIEI0BaHNUE, COOUPATh YCTAHOBKY U
BBIMIOJHATh ~ M3MEPEHUs, Clieays MpeAJIOKEHHOMY IUIaHy, (PUKCHpOBAThH
pe3ysbTaThl MOJYYEHHOM 3aBUCMMOCTM B BHJIe Tabnuil U rpaduKoB, JeaTh
BBIBOJBI 110 PE3YIbTATaM HCCIIEIOBAHUS;

* IPOBOJIUTh KOCBEHHbIE U3MEpEHUs1 (PU3UUECKUX BEIUYUH (yAesIbHas TEMI0EMKOCTh
BEIIECTBA, COMPOTHUBIICHUE IMPOBOJIHHWKA, paboTa W MOIIHOCTH JJIEKTPUYECKOTO
TOKA): IUIAHUPOBATH M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cieays NpeajaoKeHHOW MHCTPYKIWHU, U BBIYUCISAT 3HAUYEHNUE BEJIMUHHBIL;

eCOONMIONATh TPaBWJIA TEXHUKU O€30macHOCTH Tpu paboTre ¢ JabopaTOpHBIM
o0opy10BaHUEM;

e XapaKTepU30BaTh MPUHIUIBI JCHCTBUA H3Y4YEHHBIX HPUOOPOB M TEXHMUECKUX
YCTPOMCTB C OIIOPOM Ha MX ONMCAHMS (B TOM YHCJIE: CUCTEMA OTOIUICHHS JOMOB,
TUrPOMETp, HapoBasi TypOUHA, aMIEPMETpP, BOJIBTMETP, CUETUUK BIEKTPUUYECKOM
SHEPIrUM, IIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHBIE 3JIEKTPOIPUOOPHI
(mpuMepsl), FNEKTPUUECKUE PEIOXPAHUTENH, dJIEKTPOMArHuT, MIEKTPOJBUTaATEIb
HOCTOSIHHOTO TOKa), MCIIOJIb3Yysl 3HAHMS O CBOMCTBaX (PU3MUECKUX SIBICHUI U
HeoOXoauMbIe (PU3UIECKHIE 3aKOHOMEPHOCTH;

e PacIO3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbIE MPHOOPHI 110
CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (SKMJIKOCTHBI TEpMOMETpP, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBHUIATENIb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOII,
peocTar), COCTaBJIATh CXEMBI JJIEKTPUUYECKUX LEMNEH € IOCIIEeI0BAaTEIbHbIM U
napajuleJbHBIM COEIMHEHUEM D3JIEMEHTOB, pasjuyas YCJIOBHbIE 0003HAUCHMS
AJIEMEHTOB JJIEKTPUYECKUX LIETIEH;

¢ IPUBOJUTH MPUMEPHl (HAXOAUTh HHGOPMALMIO O MpHUMEpax) IPaKTHUYECKOTO
UCITIOJIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEIHEBHOW XU3HU JUIsl OOecredeHus
0e30MacHOCTH MpH OOpalleHUuu ¢ MpUOOpaMHU U TEXHHUUYECKUMH YCTPONCTBaMH,
COXPAHEHHUS 3/I0pOBbsi M COOJIIOJIEHHS HOPM SKOJOIMYECKOTO IOBEACHUS B
OKPY’KAIOIIEH CPEAE;

¢ OCYIIECTBIIATh MOUCK HH(pOpManuu ¢uzndeckoro coaepxkanus B MuHtepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM M IIYTEM CPAaBHEHUS JOIOJHUTEIBHBIX UCTOYHUKOB
BBLICNIATh UH(POPMALMIO, KOTOPAs SIBJISETCA MPOTUBOPEUYUBOU WIIM MOXKET OBITH
HEJI0CTOBEPHOM;



¢ HCMOJBb30BaTh MPU  BBIIOJIHEHUH Y4YEOHBIX 3aJaHUi  HAYYHO--TIONYJIPHYIO
JTUTEPATypy (PU3HUECKOr0 COAEpIkAHUS, CIPABOYHBIE MATEpHUAIIbl, PECYPChl CETH
WuTepHer, Biaaerb NpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa30BaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBbIE NMHCHBMEHHBIE M KPATKHE YCTHBIE COOOILEHMs, 0000mIas
MH(OPMAIMI0 U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COJEpPKAHMS, B TOM
qyclie MyOoJUYHO MPEACTABIATh PE3yJabTaThl MPOEKTHOM WIIM UCCIEI0BATEIbCKOM
NESITEIIbHOCTHA, MPU O3TOM TPaMOTHO MCHOJIb30BaTh HW3YYEHHBIM TMOHATHUNHBIN
anmnapar Kypca (U3MKHU, CONMPOBOXKIATh BHICTYINIEHHUE MTPE3CHTALIUEH;

eIPY BBINOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBaHUN (U3HUECKUX IMPOIECCOB
pacnpenensiTh OOS3aHHOCTH B TpyNIe B COOTBETCTBHUM C IOCTaBJICHHBIMU
3a7la4yaMM, CICIUTh 3a BBIIOJIHEHHWEM IUIAHA JEHUCTBUUA U KOPPEKTUPOBATH €rO0,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B IEATEILHOCTD IPYIIIbI, BBICTPAUBATh
KOMMYHHMKAaTUBHOE  B3aMMOJIEWCTBUE, TPOSABISAS TOTOBHOCTh  pa3peliarh
KOH(IUKTBHI.

K koHny oOyuenuss B 9 kJjacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:

¢ UCIIOJIb30BaTh IIOHATHUA: CUCTEMA OTCUETA, MarTepualbHas TOYKAa, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHWYECKOro  JBIKeHus,  aedopmarnus  (ympyras,
IUTACTUYECKAasl), TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3Ku, LEHTP TAKECTH, aOCOIIOTHO TBEPJOE TEJNO, LIEHTP TSIKECTH TBEPIOTO
TeJNa, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWs M BOJHBI, 3BYK, HH(PA3BYK H
YJIBTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JICKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTAIbHO30PKOCTh, CIEKTPHI UCITYCKAHUS M TOTJIONICHUS, anbda-,
0eTa- 1 TaMMa-U3Ty4eHUs, U30TOMbI, AepHAs IHEPTeTHKA;

e pa3IMYaTh ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE TMPSAMOJMHEHHOE JIBHKCHHE, CBOOOJHOE TAaJeHUE Tel,
PaBHOMEpPHOE JBHKECHUE IO OKPYKHOCTH, B3aUMOJEUCTBHUE TEJI, PEAKTUBHOE
IABIDKEHUE, KoyieOaTeNbHOE  JIBIKEHHE (3aTyxXalollMe U BBIHYXJICHHBIC
Kosie0aHus1), pE30HAHC, BOJIHOBOE JBM)KEHHE, OTPAKEHUE 3BYKa, IMPSIMOJIMHEHHOE
pacIpOCTpaHEHUE, OTPAKEHME M IIPEJIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTpakK€HUE CBETa, pa3lokKeHue OeIoro cBeTa B CHEKTP U CIOXKECHHE
CIEKTPAJIbHBIX IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs pPaJUuOAKTUBHOCT,
BO3HHKHOBEHHE JIMHEHYATOro0 CHEKTpa H3JIy4eHHs) 10 OINHCAHUIO UX
XApaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
dusnueckoe BICHUE;

e Pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3MUECKUX SBJICHUN B OKPYIKAIOIIEM MHUpE
(B ToM uucne (pU3MYECKUE SIBICHUS B NPUPOIE: MPWIMBBI U OTJIMBBI, JIBH)KCHHE
maHeT COJIHEYHOM CHCTEMBI, PEAaKTMBHOE JBHKEHHME JKMBBIX OPIraHU3MOB,
BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHYECKUE BOJIHBI,
I[yHaMH, 3XO, LBETa TeJ, ONTHYECKHE SBJICHHS B NPHUPOAE, OMOJIOTHMYECKOe



JEeUCTBHE BUJIUMOIO, YIbTPa)HUOIETOBOIO M PEHTTEHOBCKOTO H3JyYCHHUI,
€CTEeCTBCHHBIM paguOaKTUBHBIN (OH, KOCMHUYECKHE JIYy4d, PaJIHUOAKTUBHOE
W3JIy4YeHUE TMPUPOIHBIX MUHEPAJIOB, JNEHUCTBUE PAJUOAKTHUBHBIX HW3JIYyUYCHUU Ha
OpraHu3M YelloBeKa), MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/ladyy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTRA (TpU3HAKU) (DU3NUECKUX SIBJICHUN;

¢ ONKUCHIBATh HW3YUYCHHBIC CBOMCTBA Tel W (PU3MUECKUE SBJICHUSA, WCIOJIb3Ys
dbu3uyeckue BENWYMHBI (CpeoHSAs] M MTHOBEHHAs CKOPOCTh Tejla IMpu
HEPAaBHOMEPHOM JBWKEHHUH, YCKOPEHUE, TIepEeMEIleHUE, MyTh, YTI0Bas CKOPOCTh,
CWJIa TPEHHUs, CUJIa YIPYrOCTH, CHUJIA TSKECTH, YCKOPEHUE CBOOOJHOTO MaJeHUs,
BEC Teja, UMITYJIbC TeJla, UMITYJIbC CHJIBI, MEXaHHYecKas paboTa U MOIIHOCTb,
NOTCHIMAbHAsT OJHEPrus Tejla, TOJHATOTO HaJ TOBEPXHOCTHIO  3E€MIIH,
NOTEHITMATbHAS JHEPrusl CXKATOM MPYXUHBI, KUHETHUYECKAs SHEPrus, IMOJIHAs
MeXaHU4ecKasi DHeprus, Mepruo/ U 4acToTa KoJeOaHul, JJIMHA BOJTHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETAa, MOKAa3aTellb MPEJIOMJIEHUS CPElbl), TIPU
OMHMCAHWU TIPABUIBLHO TPAKTOBATh (DU3NUYECKUN CMBICI UCIIOIB3YEMbBIX BEIMYHH,
o003Ha4YeHUsT W CIAUHUIBI (DU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JJAHHYIO (DU3UUYECKYIO BEJIMYMHY C JIPYTUMU BETUUYUHAMH, CTPOUTH
rpaduKu U3YUEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYHH;

e XapaKTepHU30BaTh CBOWMCTBA TeJ, (DU3UUYECKUE SBICHUS U TIPOIECCHI, HCIOIb3Ys
3aKOH COXpPaHEHHUs OJHEPruM, 3aKOH BCEMHPHOTO TATOTEHUS, IPHUHIIMI
CYNEpIO3UILIMA CUJI, TIPUHIMII OTHOCHUTENIbHOCTH ['anmunesi, 3akoHbl HbioToHa,
3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHS CBETA, 3aKOHBI
COXpaHEHUS 3apsAI0BOTO U MACCOBOI'O YHCEI MPHU ANIEPHBIX PEaKUHUsAX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTEeMaTHYeCKOe
BBIpA)KEHUE;

¢ O0BACHATH (PU3MYECKHE MPOIECCHl U CBOMCTBA TENl, B TOM YHCIE U B KOHTEKCTE
CUTyalluii TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABIATH MNPUYUHHO--
CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKHUX IIaroB ¢ OMOPOi
Ha 2-3 WM3Y4YEHHBIX CBOWCTBA (DM3MUECKUX SIBICHHUH, (QU3HUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

epelllaTh pacy€THblE 3aj1aud (omMparonIuMecss Ha CUCTEMY U3 2—3 ypaBHEHHIN),
UCIIONIb3YSI 3aKOHBI W (HOPMYJIBI, CBSI3bIBatONIE (DU3MUECKUE BEIMYMHBI: Ha
OCHOBE aHajiM3a YCJIOBHUS 3aJadyd 3alUChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH
HEJIOCTAIOINE WM W30BITOYHBIC JJaHHBIC, BHIOMpPATh 3aKOHBI W (POPMYIIHI,
HEOOXOIUMBIE TSI PEIIEHUs, TPOBOUTh PACUETHl U OIICHUBATh PEATMCTUYHOCTD
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYNHBI,

e pacIo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TMOMOIIH (PHU3NIECKUX
METOJIOB, UCIIOJb3Yysl ONHCAHUE HUCCIEIOBaHMsS, BBIACISITH MPOBEPSIEMOE
MPEANO0JIOKEHNE, OIIEHUBATh MPABUIBHOCTD MOPSIIKA MPOBEACHUS UCCIEIOBAHMUS,
JienaTh BbIBObI, HHTEPIIPETUPOBATH PE3YyJIbTAaThl HAOIIOJICHUI U OIBITOB;



¢ IPOBOJIUTH OMBITHl 0 HAOMIOACHUIO (DU3NYECKUX SBICHUUA WU (DUIUICCKUX
CBOWCTB TeN (M3ydeHue BTOporo 3akoHa HploTOHa, 3aKOHA COXpAaHEHHS SHEPTHUH,
3aBUCUMOCTh TIepHoja KOJCOAHWA TPYKUHHOTO MasTHHKA OT MAacChl I'py3a H
KECTKOCTH TPYXKHHBI W HE3aBUCHUMOCTh OT aMIUTUTYIbl MaJIbIX KoJeOaHUH,
NPSIMOJIMHEWHOE PacIpOCTpPaHEHUE CBETa, paszloKeHHe Oeloro cBeTra B CIEKT,
M3yYCHHE CBONCTB M300paXCHHsI B IUIOCKOM 3€pKalie M CBOWCTB HM300paKCHHUSI
npeaMera B coOuparomeld JMH3e, HaOMIOACHHWE CIUIOIIHBIX M JIMHEHYaThIX
CTHIEKTPOB M3IYUYCHHS): CAMOCTOSITENFHO COOMpaTh yCTaHOBKY M3 HM30BITOYHOTO
HaOopa o0OOpyAOBaHMS, OINUCHIBATH XOJ ONBITA W €ro  PE3yNbTaTHI,
(GopMyITHpPOBATH BHIBOBL;

* IPOBOJIUTH TIPH HEOOXOJUMOCTH CEPHIO0 MPSMBIX U3MEPEHUM, OMPECsisi CpeaHee
3HauUEHUE U3MepsieMoil BeanuHuHbI ((POKYCHOE paccTosiHHMe coOMparolel JTUH3bI),
000CHOBBIBAaTh BBIOOP CIIOCO0a M3MEPEHUS (M3MEPUTEIIBHOTO MPUOOopa);

« IPOBOJIUTH MCCJICTOBAHKE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYHH C UCIIOJIB30BAaHUEM
NPSIMBIX HM3MEPCHUH (3aBUCUMOCTBH ITYTH OT BPEMEHHU IPU PaBHOYCKOPCHHOM
JIBW)KCHWN 0€3 HavyalbHOW CKOPOCTH, Tepuojaa KojeOaHWid MaTeMaTHYECKOTO
MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAKEHHUS CBETA OT yrJjia IMaJICHUs
M yriia TpeloMIICHHS OT yrja TaJeHus): IUIAHUPOBAaTh HCCIIEIOBaHUE,
CaMOCTOSITEJILHO COOMpaTh YCTAHOBKY, (PMKCHPOBATH PE3YNIbTATHl IMOTYYCHHOM
3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHUJI€ TAOJHIl U TPa(UKOB, 1€TaTh BHIBOJIbI
10 pe3yJibTaTaM HCCIIeIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEIUYUH (CpPEedHsisi CKOPOCTh U
YCKOpEHHE Tejla MPU PAaBHOYCKOPEHHOM JBHXKEHUH, YCKOpPEHHE CBOOOIHOTO
najeHusi, SKECTKOCTh  MPYXHUHBL, KOAXDDUIMEHT TPEeHUS  CKOJIbKEHUS,
MexaHu4yeckas paboTa W  MOINMHOCTb, dYacToTa M Iepuoj  KoJieOaHMA
MaTEMaTUYECKOTO M TPYKUHHOTO MAaSTHHKOB, ONTHYECKas CHJIa COOMpAaroIei
JUH3bI, PpAaUOAKTUBHBIN  (GOH):  IUITAaHUPOBATH  HM3MEpPEHUs, coOupaTh
HKCIIEPUMEHTATBHYI0 ~ YCTAHOBKY W BBINOJHATH  U3MEPEHHUsA,  CIeAys
MPEIOKEHHON MHCTPYKIIMM, BBIYUCISATH 3HAYEHUE BEIMYWHBI U aHAIU3UPOBATH
MOJIYYCHHBIE PE3YNIBTATHI C YUYETOM 3aJaHHOU MOTPEITHOCTH H3MEPEHUIA;

eCOOMIONATh TIPaBWJIA TEXHUKU O€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
00opyTI0BaHUEM;

e pa3nUYaTh OCHOBHBIC MPHU3HAKH MU3YYCHHBIX (PU3NYECKUX MOJENCH: MaTepuaibHas
TOUYKa, aOCOIIOTHO TBEPAOE TEIO, TOUSUHBIM UCTOYHUK CBETA, JIy4, TOHKAS JINH3A,
TJIaHeTapHas MOJIENb aTOMa, HYKJIOHHAS MOJICNIb aTOMHOTO SI/IPa;

e XapaKTEPU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOUCTB C OMOpPOM Ha WX OMHCAHWSA (B TOM YHCIE: CIHIOMETp, NATYHKH
MOJIOKCHUS, PACCTOSHUAS W YCKOPEHHUS, pakKeTa, JXOJO0T, OYKH, TEPHUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOI, JO3UMETpP, Kamepa
Bunibcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUU U
HeoOXoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;



¢ CTIOJIB30BAaTh CXEMBl M CXEMaTUYHBIE PHCYHKH W3YYCHHBIX TEXHHMUYECKUX
YCTPOMCTB, W3MEPHUTENBHBIX MPHOOPOB U TEXHOJOTHYECKHX MPOIECCOB MPHU
peleHnu y4eOHO--TIPaKTUUECKUX 3a]ad, ONTHYECKHE CXEMbI Ui MOCTPOSHUS
M300paxeHUi B MIIOCKOM 3epKajie U COOMpAloIle JINH3E;

¢ IPUBOAUTH MPUMEPHl (HAXOAUTh HMH(GOPMALMIO O MpUMEPaX) MPAKTUYECKOTO
MCTIONB30BaHUS (PU3NYECKUX 3HAHWW B TIOBCETHEBHOW KHU3HU IJIsI OOECTICUeHUs
0e30MacHOCTU MpHU OOpallleHuu ¢ NpubopaMHu M TEXHUYECKHUMHU YCTPONCTBAMH,
COXpaHEHHUsI 3JI0pOBbS W COOJIOACHHUS HOPM SKOJOTHYECKOTO IOBEICHHUS B
OKPYKAIOIIEN CPEAE;

¢ OCYIIECTBIIATh TMOUCK HH(popMammu (GU3NYECKOTO cojepkanusi B HHTepHeTe,
CaMOCTOSITETFHO (POPMYIHPYsI TIOMCKOBBIA 3alpOC, HAXOAUTH IMyTH OMpPEICICHHS
JOCTOBEPHOCTH TONYYCHHOH WH(OpPMAlMM HA OCHOBE HWMEIOMIMXCS 3HAHUHA |
JOTIOJIHUTEIIBHBIX UCTOYHUKOB;

¢ ICTIOJIb30BAaTh TpPH  BBIMIOJIHEHUW Y4YEOHBIX 3a/JlaHUH  HAyYHO--TIOMYJISIPHYIO
TUTEepaTypy (PU3NYECKOTO COJIEPKaHUs, CIIPAaBOYHBIC MaTepUANbI, PECYPCHI CETH
WuTepHeT, BianeTh NpuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, MPEOOpPa30OBaHMS
MHPOPMAIH U3 OJHON 3HAKOBOH CHCTEMBI B IPYTYIO;

eCO371aBaTh COOCTBEHHBIC IHCHMEHHBIE ¥ YCTHBIE COOOIICHHS Ha OCHOBE
MHPOPMAINHN U3 HECKOJIBKUX MCTOYHUKOB (DM3MYECKOTO COJEpIKaHUs, MyOIHMIHO
IPECTABIIATh PE3yJAbTaThl MPOEKTHOM WM HCCIIEN0BATEIbCKON NeATeNbHOCTH,
IpY ATOM I'PaMOTHO UCIOJIb30BaTh U3yUEHHBIN MOHITUHHBIN anmapaT U3y4yaeMoro
pa3gena (UMK W CONPOBOXKAATh BBICTYIUIGHHE IIpe3eHTalued C y4EéToM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pazgea 1. ®u3uka u e€ pojib B NO3HAHMU OKPYKAKIIEro MUpa
bu6moteka [IOK
11 O} - 2
FISHIA * Hayla O TpHpoae https://m.eds00.ru/7f416194
1.2 dOu3nyecKre BeITNINHBI 2 bubmorera [IOK
https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 E 5 2 1
CTECTBEHHOHAYYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. [lepBoHayaibHbIe CBeICeHUS 0 CTPOCHUM BelllecTBA
bu6moreka [IOK
2.1 C 1 1
TPOCHYE BElievTRd https://m.edsoo.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2 1 1
PETATHBIC COCTOMHIA Berectnd https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Paznea 3. /IBu:keHue u B3auMojieiicTBue Te
bu6mmoreka [JOK
3.1 M 3 1
CXAITICCKOT ABIDREHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bubmotera [JOK

https://m.edso0.ru/7f416194



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

bubmuoreka [IOK

33 Cuna. Buget o 14 2 https://m.edso0.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
43 ATMOCHEPHOE NaBIICHHE 6 1 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTB. JHEPrUst
bu6moreka [IOK
5.1 Pa6 3 1
aboTa H MOMHOCTE https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa [TOK
https://m.eds00.ru/7f416194
5.3 MexaHu4eckast SHEPTHsI 4 bubmorexa [IOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 15



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

8 KUIIACC

Kosau4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne i/ P Konrpoasubie | IlpakTHyeckue (ubp )
NMPOrpaMmblI Beero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
. bubnuotexa [JOK
11 C 7
TPOCHHE H CBOHCTRA BeecTEa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIOBBIE TPOTIeCCH! > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DuekTpuvecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE TElla 5 1 bubnuoreka [IOK
' U MX B3aMMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN SNIEKTPUUECKUAN TOK 20 1 7 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbBIC SIBIICHHS 6 1 15 bubmorera [IOK
https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.4 C) 4
JICKTPOMATHITTHAN HEyRIn https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoasubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazgea 1. Mexanuyeckue siBJIeHUS
11 MexaHn4eckoe JBMKEHHE U CTIOCOOBI €T0 10 1 bu6moreka [IOK
' OIIHCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BzanmMopeiicTBue Ten 20 1 3 bubmmorexa TOK
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nommorexa 11O
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieOaHus 7 3 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bub OK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 nomorexa I
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nes 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 5 5 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pasnen 4. CBeToBbIe SIBJICHUSA
bub OK
4.1 3aKOHBI PacCPOCTPAHEHUSI CBETA 6 2 nomorexa L

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



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

bubnuoreka [IOK
4.2
JIuH3b1 ¥ onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
4. P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
bu6moteka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> CTpoCHIe ATOMHOIO AP 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 FICPHBIC peaKints https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBToOpuTE1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHME M 0000IIEHNE COACPKAHUS 9 5 bubnuoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTHyeckue
n/n Bcero u3ydenusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 ®du3nka — Hayka o npupoje. SABneHus 1
TIPUPO/IBI
duznueckue SIBICHAS 1
dusndeckre BEJIMYUHBI U X U3MEPCHUE 1
Ypok-uccnenoanue "N3mepenne

4 TeMIepaTypbl MPU MOMOIIN KUJIKOCTHOTO 1 1
TEepMOMETpA U AaT4YMKa TeMnepaTypsl"”

5 Mertoibl HaydHOTO NO3HaHUA. OnrcaHue 1 bu6mmoreka [IOK
(hbMBUYECKUX SBICHUHN C TIOMOIIBI0 MOJIEIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka runoTesbl:

5 JATBHOCTH MOJIETA IIApUKA, ITYIIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE
BBICOTA MycKa"

Crpoenue BemecTBa. OMbITHI,
bubnuoreka [JOK
7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bubmuoreka [JOK
8 JIBMDKEHHE YaCTHUII BEIISCTBA 1
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO

9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 1
ra3oB»

10 ArperatHble COCTOSIHHS BEIIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

11 O6o06menue o pa3aeny «llepBoHadanbHbIC E;fi;;f;ifg}:maog?g
CBEJICHUS O CTPOCHUHU BEILIECTBA»
12 Mexannueckoe aBrxeHue. PaBHoMepHoe n bubnuorexa [JOK
HEPAaBHOMEPHOE JIBJKCHHE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 Copocts. EAHHHIE CKOPOCTH https:// m.edSO(I)_.[ ru/ff0a079c
14 Pacuer myt u BpeMeHU ABUKEHUS brbmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
bubnnorexa [JOK
15 Nuepuusa. Macca — Mepa HHEPTHOCTH Tl httos://m.e dsocI)_.[ru /£020¢10
16 IInoTHOCTH BemiecTBa. Pacuer maccel u bu6moreka [IOK
o0bema Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas‘1. paborta «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenne 3agau o treme "I1M0THOCTD bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHKa B3aUMOICHCTBUS
tein. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3ydeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmariun)
MPYXUHBI OT MPUIIOKEHHON CHITBD)
21 [[“IBnenue Tsrorenus. Cuia TKeCcTu
CBsi3b MEX]1y CHJION TSAXKECTU U Maccou
22 tena. Bec tena. Pemenue 3aga4d no teme bubmmorexa [JOK
"Crna TsokecTi” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IPYTUX IUIaHEeTax. bubnuorexa [IOK
du3nyecKre XapaKTepUCTUKU IUIaHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cui. Jlnunamomerp bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnuorexa [JOK
OJIHOM IIpsAIMOM. PaBHOZEMCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHogeiicTByrOMmast cui"
28 Cuna tpeHus u e€ BuAbl. TpeHune B IpUpoe bubnuotexa [JOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydenne
29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnuoreka [IOK
CWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3aga4d Ha onpenencHue
PaBHOJEHCTBYIOIIECH CHITBI
Pemenue 3agau no remam: «Bec temnay,
31 «I'paduueckoe nzodpakenne cuin», «CHITbI» Bubmmorexa [JOK
P . P ’ ’ https://m.edso0.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHIT»
KonTtponbHas paboTa mo Temam:
39 «MexaHnueckoe IBIKeHHE», «Macca,
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0paxkeHue cuim», «CUIbDy
33 JaBnenue. CriocoObl yMEHbIICHUS U bubmuoreka [JOK
YBEJIMYEHHUS JABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a bubmuoreka [JOK
0T 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPIABIMU TEIAMH, bu6mmoreka [JOK
JKUJIKOCTSIMH U ra3aMHu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBlieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmuoreka [JOK



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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HeﬁCTBHeM CHIJIBI TSKCCTU

https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no reme «JlapieHue B bu6mmoreka [{OK
JKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaiommec cocymp https:// m.edSO(I)_.[ ru/ff0a2970
. bubnuorexa [JOK
39 Innpapmirieckuit npece https:// m.edSO(I)_.[ ru/ff0a3136
40 Manomertpsl. [IopiiHEBOM KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiu U IPUUYHUHBI €€ bubnnorexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bo3myxa. ATmMocdepHOoe naBiieHHe httos://m.e dsogru /f0a2b5a
43 N3mepenue armocdeproro naBnenus. OmpIT bubnuoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [IOK
BBICOTHI HaJl yDPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepounn. AtmMocdepHoe naBiIcHUE bubnuoreka [JOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme " AtmochepHoe
nasjeHue"
47 JlelicTBue )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE bubmuoreka [JOK
B HUX TeJIO. ApXUMeIoBa cuia https://m.edsoo.ru/ff0a3276
JlaGopaTopHas pabora «OnpeaeneHue
48 BLITaleKHBEIOHI:ﬁ CHUIEI, geé)c;{sy}omeﬁ Ha bubmorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B )KUIKOCTbH)
JIaGopatopHas paboTa 1o Teme
49 «HMccnenoBanue 3aBUCHUMOCTH Beca Teja B Bubmmorexa LIOK

BOJI€ OT 00bEMa MOTPYKEHHOH B KUAKOCTh

https://m.edsoo.ru/ff0a3514
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qacTu TCia»

bu6mmoreka [{OK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JIaGoparopHas padora "KoHcTpynpoBaHue
ol apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
omnpeneneHue e€ rpy30mnoa5EMHOCTH"
Pemenne 3amau o remam: «IlnaBanue
52 cynoB. Bo3ayxomiaBanuey, «JlaBienue bubmorexa HOK
YAOP: yx " https://m.edsoo.ru/ff0a3654
TBEPIBIX TN, KUIAKOCTEH U ra30B»
53 Kontponbras padoTa o teme «JlaBienne
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
bu6moreka [IOK
54 Mexanndeckas paboTa
P https://m.edso0.ru/ff0a3f82
bu6mmoreka [IOK
55 MormtHoCTh. EquHUIIEI MOIITHOCTH
B S B https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBAEMOM MPHU MOIBEME MO JIECTHUIIE"
57 [Ipoctbie Mexanu3mbl. Poiuar. PapHoBecue
CHWJI Ha pblyare
Prryaru B TexHuke, ObITY U IPUPO/IE.
58 JlabopaTopnas pabora «McciemoBanue 0.5 bubmorexa HOK
P . pHaip a ' https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHUS PbIYara
59 Pemenue 3a1au o teme «Y cioBust bubnuoreka [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koadduiment noneznoro neicTBus
60 Mexanusma. Jlabopatopnas paborta 0.5
«M3mepenne KII1/I HakIOHHOM NMIOCKOCTH
61 Pemenue 3agau o reme "PaborTa, bu6mmoreka [JOK

MoiHocTh, KIT"

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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62

Mexanundeckas sHeprus. Kunernueckas u
IIOTEHIAJIbHAs YHEPT U

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-IKCIIEPUMEHT 110 TEME
"DKcnepuMEHTaIbHOE OTIPEIETICHUE
N3MEHEHHUs KHHETUYECKON 1 MOTEHITHAIbHOMN
SHEPTUH MPHU CKATHIBAHUH TEJIa TIO
HAKJIOHHOH ITOCKOCTH"

65

KonTponsnas pabora no teme «Paborta u
MOIIHOCTh. DHEPT U

66

PeseprubIit ypok. PaboTta ¢ Tekcramu mo
TeMe "MexaHndeckoe IBIKeHHe"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PeseprubIit ypok. PaboTta ¢ Tekctamu mo
teme "JlaBiaeHue TBEPABIX TEN, )KUAKOCTEH U
razos"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PeseprubIit ypok. PaboTa ¢ TekcTamu o
teme "PaboTta. MomutHoCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposeie
Tema ypoka Konrposbnsie | IIpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
TTOITBEPKICHUSI
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Moaenu TBEpAOTO, JKUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BEIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHUE CBONCTB TBEPOTO, KUKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE TOJIOKEHUH MOJIEKYISPHO-
KMHETUYECKON TEOPUH
bubnuoreka [IOK
5 Kpucrannmaeckue u amopdasie Tena 1 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUWJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TennoBoe pacIMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YaCTHUIL
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnunoreka [JOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buas! Tennonepenaun 1
A pel https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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HCIIOJIb30BaHHUE TEIIOBBIX CBOMCTB BCIIICCTB
1 MaTEpUaJIoB B LIEJAX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KonunuecTBo TemnoTsl. Y AenbHas bu6mmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIUIOBOTO OaaHca. bubnuorexa [JOK
TermrooOMeH U TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabdota "HcciaenoBanue
14 SIBJICHUSI TETUIOOOMEHA TIPH CMENTUBaHUHT bubmmorera [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOHOU U TOpsueit BOIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHUS TEJa U BBIJAEISEMOr0 UM
MIPU OXJIKICHUH
16 JlabopaTtopHas pabota "OnpeneneHue bubmuorexa [JOK
YAEIbHOW TETIOEMKOCTH BEIeCTBA" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpICBaHUE
18 KPUCTAJIMYECKUX TeJl. Y IeJbHas TerioTa bubamorera LOK
P A https://m.edsoo.ru/ff0a71d2
JIaBJICHUS
19 JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
YAEIbHOW TETUIOTHI IIJIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCAIIHS. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpazoBaHUs U KOHJCHCAIUH. bubnuoreka [IOK
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOCc(epHOTO aBICHHU
29 Brnaxnocts Bo3ayxa. JlaboparopHas paboTa bubnuoreka [JOK

"Onpenenenrie OTHOCUTEIBHOM BIAKHOCTHU

https://m.edsoo.ru/ff0a7628
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BO3aYyXa"

Pemenne 3amaq Ha OMpCACIICHUC BJIAXKHOCTU

23
BO3JlyXa
[Ipunuume! paboThI TEMJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. J[Burarens BHyTPEHHETO
CropaHus

o5 KII[ TermoBoro nurarens. TenaoBbie bubnuoreka [JOK
JBATATEIH U 3aIUTa OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c

26 3aKkoH COXpaHEHUs U MPEBPAIICHUS YHEPTUN
B TEIUIOBBIX IMpoIleccax
[ToaroToBka Kk KOHTPOJIBLHOU paboTe MO TeEMe
" bubnuorexa [JOK

27 TemnnoBsle sBieHud. M3mMeHenue

o " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BEIIECTBA
Kontponbras padota o teme "TemmoBbie
. bu6mmoreka [IOK
28 siBIeHUS. VI3MeHeHne arperaTHbIX COCTOSIHUM
| https://m.edsoo.ru/ff0a86ae
BEIECTBA

29 DnekTpusanus e [[Ba poga
AIIEKTPUYECKHUX 3apSI0B

30 Ypok-uccnenoBanue "DieKTpusaius Tei
WHAYKIMEN U MPU CONTPUKOCHOBEHHUH"

31 B3anmopeiicTBue 3apssKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojue. HampsokeHHOCTh

bubnmuoreka [JOK
32 anekTpudeckoro nosis. [IpuHiumm
. https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UIINU SJIEKTPUUECKUX TOJIEH
33 Hocurenu snekrpuyeckux 3apsaos.
DOneMeHTapHbIi 3apsa. CTpoeHue atoma
34 IIpoBOJHUKY M TUAIIEKTPUKU. 3aKOH bubnuorexa [IOK

COXPAaHCHUSA JICKTPHUYCCKOI'0 3apdaaa

https://m.edsoo.ru/ff0a8ef6
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Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

bu6mmoreka [{OK

35
JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
ONEKTPUYCCKUI TOK, YCIOBHS €0
36 c echOBaHI/IFI I/ICTZ‘-IHI/IKI/I bubmorera [JOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JleficTBUSI DTIEKTPUIYECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "JleiictBue
38 AIIEKTPUUYECKOTO TOJISl Ha TTPOBOTHUKH U 1
TMBIIEKTPUKH"
39 DJIEKTPUYECKHI TOK B METasIax, JKUIKOCTAX bu6moreka [IOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHBIC YaCTH
41 Cuna Toxka. JlabopaTopHas pabora 05 bubnuoreka [IOK
"MU3mepeHue u peryampoBaHue CUiIbl Toka" ' https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsiKeHne. BoiabT™merp.
42 JlaGopaTtopHnas padorta "3mepenHue u 0.5 bubmorexa IOK
PaTopHazi p P ' https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HAPSHKCHUS
43 ConpoTtupiieHUE MPOBOJHUKA. Y IEJIBHOE bubnuoreka [JOK
COIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCHMOCTb
44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubmuoreka [JOK
MPOBOJIHUKA OT €r0 JITMHBI, TIOLIATN https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CEUEHUs U MaTepuana"
45 3aBUCUMOCTD CHJIBI TOKA OT HAIPSHKCHHUSL. bubmuoreka [JOK
3akoH OMa Juist y4acTKa Henu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopHnas pabdora "HcciaenoBanue
PaTOPHaA b bubnmuoreka [JOK
46 3aBUCHUMOCTH CHJIbI TOKa, HIYILETro Yepes 1

PE3UCTOP, OT COMMPOTUBJICHUA PC3UCTOPA U

https://m.edsoo.ru/ff0aa04e
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HaIpsHKEHUs Ha pe3uctope”

IlocnenoBaTenbHOE U napajajicJIbHOC

47
COCIMHEHUS IPOBOTHUKOB
Jlaboparopuas padota "IIpoBepka npasuiia
48 CJI0KEHUS HANIPSHKEHUN MTpH bubnuorexa [JOK
MOCJIEIOBATEIIBHOM COEMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctoposn”
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
bubnuorexa [JOK
49 JUI CUJIBI TOKA MPU MapajieIbHOM 1
., https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHune 3akoHa OMa bubmuorexa [JOK
JUISL pa3JIMYHOTO COEANHEHMS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubmuorexa [JOK
3akoH J[xoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHnas pabota "OnpeneneHue bubnuoreka [IOK
paboTHI U MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuyecKue enu U MoTpeOuTenu BuG 1OK
. nonmoTexa
53 ANEKTPUYECKOM dHepruu B ObiTy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJILHOU paboTe Mo Teme
54 "DnexkTpuuecKue 3apsabl. 3apssKEHHBIE Tela bubnuoreka [JOK
U ux B3aumoaenctsus. I1ocTOSIHHBIH https://m.edsoo.ru/ff0abd2c
3JEKTPUYECKU TOK"
KonTponbnas pabora no Teme
55 "DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Tela bubnunoreka [JOK
" ux B3aumoaerctsus. I1ocToSIHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUH TOK"
56 [TocTosiHHBIE MAarHUTHI, UX B3aUMOJCHCTBUE
57 VYpok-uccnenosanue "M3yueHne nonein bubnuorexa [IOK
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HOCTOSHHBIX MAarHuTOB"

https://m.edsoo.ru/ff0ac3d0

MaruautHoe 1oje. MarHuTHOE T10JI€ 3eMITH U

bu6mmoreka [{OK

58
€ro 3Ha4eHMeE Ui KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnsiT DpcTena. MaruutHoe noJie
bu6mmoreka [{OK
59 AJIEKTpUYECKOro Toka MaruutHoe mnoiie
https://m.edsoo.ru/ff0acld2
KaTYILKH C TOKOM
[IpumeHeHne MeKTPOMarHuToB B TEXHUKE.
" o bubmmoreka [{OK
60 JlaboparopHras padota "M3ydeHue neicTBHS 0.5
\ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM
DneKTpoABUTaTeb MOCTOSIHHOTO TOKA.
Hcnonb30BaHue 5IeKTpoABUraTeNe B
61 TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIOPTE bubnmorexa [JOK
Y " ' https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTPOABUTATENS "
62 OnbiTel @apajes. 3aKOH 3JIEKTPOMAarHUTHOM
unayknuu. [Ipasuno Jlenna
OnekrporeHeparop. CrocoOsl MoTydeHus
63 ANEKTPUYECKON S3HEPTUU. DIEKTPOCTAaHIUU
Ha BO300OHOBJISIEMBIX HCTOUHUKAX SHEPTUH
64 [ToaroToBka K KOHTPOJIBLHON paboTe 1Mo Teme
"DNEeKTpUYECKUE U MarHUTHHIC ABJICHUA"
65 KonTposbHas pabora no Teme bubnnoreka [JOK
"DJIeKTpUUECKHE U MAaTrHUTHBIE SBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHrlit ypok. Paborta ¢ TekcTamu 1o bubnuoreka [IOK
teme "TemnsoBble ABICHUS" https://m.edsoo.ru/ff0acc5e
67 PezepBHblit ypok. PaboTta ¢ TekcTamu mo bubnuoreka [IOK
teMe "[1oCTOSIHHBIN 2TEKTpUUYECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o

TeMme "MarauTHble SIBJIEHUS"



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
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9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoisbubie | IlpakTHyeckue
n/m Bcero U3yueHusi | oOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKa
9 Cucrema orcuera. OTHOCHUTEITLHOCTD 1 bubmmoreka [{OK
MEXaHHYECKOTO ABUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOIMHEMHOE JBUKECHUE 1 bubmorera [IOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpSIMOJIMHEHHOE ABUKEHUE. 1
CpenHsiss ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsmonurHelHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
CKOPOCTH
JlabopaTtopHas padora "OrnpeneieHue
7 CKO peHI/I}II) TCJ‘IEIL) npu aBHopCKO €HHOM 1 1 bubmorexa HOK
YEROP PP . YOROP " https://m.edsoo.ru/ff0adb18
JBHMOKCHUH 10 HAKJIOHHOM IJIOCKOCTH
8 CobOoauoe nagenne ten. OneITel Nannnes 1
PaBHOMEpHOE IBM)KEHUE IO OKPY)KHOCTH.
9 Ilepuon IE yacToTa 00palleHust pJ};)II/I(HeﬁHaH u 1 bubmnorexa [IOK
P P ’ https://m.edsoo.ru/ff0ael176
yTI0Bask CKOPOCTH
10 LlenTpocTpeMUTeIbHOE YCKOPEHHE 1
N bu6mmoreka [JOK
11 [IepBsiit 3akoH HeroToHa. BekTop cuibl 1 1

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoi1 3akoH HeroTona. bubnunorexa [JOK
PaBHonelicTBYrOIIAs crita https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui httos//m.e dSO(I)_.[ru 1£1026982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ynpyrocti. 3aion yka https:// m.edSO(I)_.[ ru/ff0aeca2
16 Pemenue 3agau o teme «Cuiia ympyroctu
17 JlabopaTtopHnas pabota «OnpeneneHue bubnuoreka [JOK
YKECTKOCTHU MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 CHa TpeHHs https:// m.edso;I ru/ff0af738
bubnuoreka [IOK
19 Pemenue 3agau mo reme «Cuiia TpeHUSD» httos//m.e dsogru /f0afa26
20 JlabopaTtopHas paborta "OnpeneneHue bubnuoreka [IOK
ko3 durmenTa TpeHUS CKOTBKEHHS " https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay no reMme "3akousl HeroToHA. bu6mmoreka [JOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuta TsKeCTH U 3aKOH BCEMHUPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Tea BOKpyr
23 rpaBUTAMOHHOTO IeHTpa (ConHevyHas
cuctema). ['amaktuxun"
24 Pemenue 3agau no teme "Cuna TSHKECTH U bubmuoreka [JOK
3aKOH BCEMHPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuYecKas CKOPOCTb. bubnuorexa [IOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecne MaTepuanbHONW TOUKH. bubnuorexa [IOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

AbcomotHO TBEpIOE Teno. PaBHOBecHe
TBEPAOIO TeNa C 3aKPEMIIEHHONW OChIO

https://m.edsoo.ru/ff0afe36

BpalleHus
27 MowmeHnT cunsl. LlenTp TsxecTn
28 Pemenne 3agau mo reme "MOMEHT CHJIBI. bubmmoreka [{OK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME
29 "MexaHu4eckoe JTBUKECHUE bubmorexa HOK
N " ' https://m.edso0.ru/ff0b0408
B3anmopeiictBue Ten
KonTpomabHas paborta o teme
30 "MexaHn4eCcKOe JIBFIKCHUE bubmorexa OK
N ) ' https://m.edso0.ru/ffOb06ec
BzaumoneiicTBue Ten
Nmnynsc Tena. UMmynse cuitbl. 3aK0H
31 COXpaHEHUs UMITYJIbca. YTIPYTroe u bubmorexa [OK
P Y " Pyt https://m.edsoo.ru/ff0b07fa
HEYINpyroe B3auMoIeHCTBHE
32 Pemenue 3agau no reme "3akoH COXpaHEHUS bubmuorexa [JOK
umnynabca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHnius "PeakTuBHOE NBIKCHHE
B IIPUPOJIC U TEXHUKE"
bu6mmoreka [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh
P B https://m.edsoo.ru/ffOb0a84
35 PaboTa cusbl TSDKECTH, CUIIbI YIPYTOCTH U bubnuoreka [IOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS TTPU PABHOMEPHOM
JBUKEHUHU TeJia TI0 TOPU30HTAIIBHOMN
MMOBEPXHOCTU»
37 Cs3b sHeprun u padoThl. [loTeHIManbpHas

SHEprus



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Kunernueckas sneprus. Teopema o

bu6mmoreka [{OK

38
KMHETUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaboparopHuas padota «3yuenue 3akoHa bubnuorexa [JOK
COXpPaHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
41 KomnebaTenbHOE IBHIKCHHE U €TI0 bubmmoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatoiue kojiebanus. BeiHyk1eHHbIE bubnuorexa [JOK
kojiebanus. Pe3sonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnueckuii 1 NpyKMHHBIM MASITHUKH
Ypok-uccienoBanne «3aBUCUMOCTD MEPUOIA
44 KOJIEOAHUI OT KECTKOCTH II WHEI U MacChl bubmorexa LOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHue s3HEPTrUU MPH MEXAaHUUIECKUX
KoJIeOaHUIX
JIabopaTtopHas pabdora «O1mpeneieHue
46 qaCTopTLI Hpne Ifoz[a Kone6aim71 g WHHOT'O bubmorexa LOK
P PYx https://m.edsoo.ru/ffOblaec
MasTHUKA
Jlaboparopnas padora «IIpoBepka
47 HGSaBII)/ICI/II\fI)OCTI/IpHC nojaa IfOHeé)aHI/Iﬁ rpysa Eubmrorexa OK
p py3a, https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoJHEI. CBOMCTBA
48 MEXaHUYEeCKUX BOJH. [IpoxoabpHbIe 1 bubmnorexa [IOK
P https://m.edsoo.ru/ffOb21fe
MTOIIEPEYHBIE BOJTHBI
49 Ypok-koHpepeHus "MexaHu4ecKre BOTHBI
B TBEpIoM Teine. CelicMuyeckue BOIHBI"
50 3Byk. PacnipocTpanenue u oTpaxeHue 3Byka
51 Ypok-uccnenoBanue "Habmonenue

3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

I'poMKOCTB 3ByKa U BBICOTA TOHA.

52 o
AxycTHUECKUN PE30HAHC
53 Ypok-koHpepeHmus "YIpTpa3ByK u bubnuorexa [JOK
nHOPa3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
o4 "3akoHbI coOXpaHeHus. MexaHuueckue bubnuorexa LIOK
P " https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs U BOJTHBI
KontponbHas padoTa o Teme "3akoHbI
55 coxpaHeHus. MexaHn4ecKue KoaeOanus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubmuorexa [JOK
DJIEKTPOMArHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJH
Ypoxk-koudepennus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnosb3oBaHue bubnuoreka [IOK
3JEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3u"
VYpok-uccnenoBanue "M3yueHne CBOUCTB
bu6mmoreka [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TeneoHa
50 Pemenue 3a1ay Ha onpe/esieHne YacTOThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoOMarHuTHas Ipupoja CBeTa. bubnunoreka [JOK
CkopocTth cBeTa. BosHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcroynuku ceera. [IpsmonuneitHoe
62 acmpocTpaneHue cseta. 3armeHus CoJHIa u bubmmorexa [TOK
bactipoctp ' https://m.edsoo.ru/ff0b3658
Jlynsl
63 3aKoH OTpake€HUd cBeTa. 3epkaia. Pemenue bubnuoreka [JOK

3ala4 Ha MPUMCHCHHUC 3aKOHA OTPAKCHU

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

CB€Ta

[Ipenomienue cBera. 3aKOH MPEIOMIICHHUS bubnuorexa [JOK
64
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAXKEHUE CBETA.
65 Hcnonp3oBanue MOIHOTO BHYTPEHHETO bubmorexa LHOK
yip https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlabopaTtopHas pabota "HccnenoBanue
66 3aBUCHUMOCTH yIJIa MPEIOMIICHHS CBETOBOTO
Jy4a OT yIJia MaJieHus Ha IpaHule "BO3IyX-
cTexno""
VYpoxk-koudepennus "Mcnonp3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 JIunzel. OnTudeckas cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopnas padora "Onpeneieaue
PATOPHAA P P . bu6mmoreka [JOK
70 (hOKYCHOTO PACCTOSIHUSI M OTITUYECKON CHJIBI
9 " https://m.edsoo.ru/ff0b4206
coOuparoiei JTUH3bI
71 VYpok-koHpepennus "OnTuyeckue JMH30BbIC bubnuoreka [JOK
npubopsr"” https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bu6mmorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenuus "edextst 3penus. Kak
COXPaHHUTH 3peHue"
Pasnoxxenue 6enoro cseta B criekTp. OMbITHI
bu6mmoreka [JOK
74 Herotona. CrnosxkeHne CrieKTpalbHbIX I[BETOB.

Hucnepcus ceera

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas pabota "OnbITHI IO
Pa3oKEeHUI0 OEJI0T0 CBETa B CIEKTP U

bu6mmoreka [{OK

& BOCIIPUATHUIO L[BETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 IBETOBbIE (PUIBTPHI"
Ypoxk-nipaktukym "BoiHOBBIE CBOWCTBA
76 CBETa: JHCIIepcusi, HHTepPEepeHIINS U
mugpaxus’”
77 OmneiTel Pesepdopnaa u mmaneTapHast MOJIETb bubnuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
79 Hcnyckanne v mOrJIoN€HUE CBETA AaTOMOM. bu6moreka [IOK
KBanTe1. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "Habimroienrne cieKTpoB bubmuorexa [JOK
HCITyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PamgnoakTrBHOCTE U €€ BUIBI bubmmorexa [OK
https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [IOK
MOJIENb https://m.edsoo.ru/ff0cl8ac
83 PannoaktuBHbie npeBpanienus. M30Tomnsl ft?ri?;;tcizgﬁlllfmclam
84 Pemenne 3agau o teme: "PagnoakTuBHBIC bubnuoreka [JOK
npespaiieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuon nomypacnana
86 VYpok-koHpepennus "PaguoakTuBHbIe bubnnoreka [JOK
W3IIy4EeHHS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnunoreka [JOK
3apsI0BOTO U MacCOBOIO YUCE https://m.edsoo.ru/ff0c1c58
88 DHeprusi CB3U aTOMHBIX sifiep. CBsi3b Macchl bubnunoreka [JOK

" SHCPIruun

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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https://m.edsoo.ru/ff0c1a14
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89

Pemrenue 3agau o reme "Anepubie peakiun"

Peakuuu cuaTe3a U JCIICHUS AACP.

bu6mmoreka [IOK

90 ;

Ucrounuku sueprun CoJiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypox-koHpepenuus "SnepHas sHEpreTHKA.

91 JIeCTBHS palMOAKTUBHBIX U3Iy4EHUN Ha
YKUBbIE OPraHU3MbI"

[ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME

92 "DJIeKTpOMarHUTHOE TIOJIE. bubnuorexa [JOK
DneKkTpoMarHuTHbIe BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHHS "

KonTpossHas pabora no teme

93 "DNEeKTpOMAarHUTHOE TOJIE.
DJIEKTpOMAarHuTHHIE BOJIHBI. KBaHTOBBIE
SIBIICHUS"

94 [ToBTOpenue, o606meHue. JlaboparopHsie bubmuorexa [JOK
paboTsl o Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o6menue. Pemenne

bu6mmoreka [IOK
95 pacueTHBIX U KaUeCTBEHHBIX 3a]1a4 110 TeMe
" | https://m.edsoo.ru/ff0c2572
TemoBbIe mpoieccs
[ToBTOpeHue, o6o6meHue. Pemenue
bu6mmoreka [JOK
96 pacueTHBIX U KaUeCTBEHHBIX 3a]1a4 110 TeMe
" . https://m.edsoo.ru/ff0c2a22
KIIJI TennoBbIX ABUTATEIICH
IToBTOpeHue, 0600mEeHne. Pemenue
bubnuoreka [JOK

97 pacyeTHBIX U KAYeCTBEHHBIX 33]1a4 110 TeMe

" " https://m.edsoo.ru/ff0c2b30
KIIJI anexTpoycTaHOBOK

08 [ToBTOpenue, 0606menue. JlabopatopHsie bubnunoreka [JOK
paboTsI o Kypcy "CBeToBbIe SIBICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 0606menue. Pabota c bu6mmoreka [JOK

TEKCTaMH 1O TeMe "3aKOHbI COXPAaHEHUS B

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

MmexaHuke"

100 [ToBTOpenue, 0606menue. Pabora ¢ 1 bu6moreka [JOK
texcramu 1o TeMe "Koebanus v BOIHBI" https.//m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 06061menHue. Padora c 1 bubnuorexa [JOK
TekcTaMH 110 TeMe "CBeTOBEIC SABICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menHue. Padora c

102 TekctaMu 1o TeMe "KBaHToBast u sinepHas 1
¢uzuxa"

OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Gusuka, 7 knacc/ [epeimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTLIO «M3maTenbeTBO «DK3aMeH»

» dusuka, 8 knacc/ [lepeimkun A.B., O6111€eCTBO C OTpaHUYCHHOM
0oTBeTCTBEHHOCTHIO «[IPODAY; AxkumonepHoe o01iectBo «3m1atenbeTBo
«IIpocaernieHue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIIMoHEpHOE 00IIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

7 KIIACC

1.PaGouas nporpamma.

2 IlporpamMbl OCHOBHOTO 00111eTO 00pa3oBanus. dusnka. 7 — 9 kiaccel
(aBTopsbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHHK).

3 Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YUCOHUKOM:

4 Tleperimkua A.B. @usnka. 7 knacc. Y4eOHUK 17151 00111€00pa3oBaTebHbIX
yapexaennii . M.:[Ipoda. 2011

5 Jlykamuk B.1. CoopHUK BOIPOCOB U 3aj71a4 10 pusuke. 7-9 k. — M.:

[Ipoceemenue, 2010 —192c¢.



8 KJIIACC

1 PaGouas nporpamma. @usnka. 7 — 9xnaccsl: yueOHO-METOIUUECKOTO
noco6bus /coct. TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: Ipoda,2013. —
398,(2)

2 IlporpaMmMbl OCHOBHOTO 00111eT0 00pazoBanus. dusuka. 7 — 9 Kiacchbl
(aBTopsr:A.B.ITepeikun, H.B. ®unonosuy, E.M. I'yTHuK).

3 Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHHU C

BbIOpAHHBIM YUYEOHUKOM:

4 Tlepoimkun A.B. ®uszuka. 7 knacc. Y4eOHUK 115 00111€00pa30BaTeIbHBIX
yupexaenuii . M.:[Ipoda. 2011

5 Jlykamuk B.M. C60opHUK BOITPOCOB | 3aja4 1o ¢pusuke. 7-9 xki. — M.:
IIpoceemenue, 2010 —192c¢.

6 Kupuk JI.A. ®usuka — 7 Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U
KOHTpPOJIbHBIC paboThl. —5-¢ m3nanue,- M.MJIEKCA, 2013

7 ActraxoBa T.B. ®u3zuka. 7 knacc. Jlaboparopasie paboTsl. KoHTpOIBHBIE
3apanus. —Caparos:JIuueit, 2014

8 «KonTponbHO-u3MepuTenbubie Matepuaisl. Ousnka. 7 kimacce/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013

9 Mapon A.E. ®uszuka. 7 knacc: yaeOHO-MeTondeckoe nocooue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. Ilepsiukun @usnka-8xi 2017 M. Ipoda

11.H.B. ®unonoruy Metoauueckoe mocodue 2015 M. Jlpoda



12.A.E. Mapon, E.A. Mapon CamocTosiTebHbIE U KOHTPOJIbHBIE pabOTHI-8
kiacc 2017 M. dpoda

13.B.B. Illaxmartoga ,0O.P. llledep Jnarnoctuueckue padotsl -8 kiacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Mapown, C.B. Ilo3oiickuit Coopuuk Bonpocos u 3amau
2015 M. Ipoda

9 KJIACC

1 PaGouas nporpamma. @usnka. 7 — 9xnaccol: yueOHO-METOIUUECKOTO
nocobust /coct.TuxonoBaE.H. — 2-¢ uzn.,crepeornn. —M.: JIpoda,2013. —
398,(2)

2 TIporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus. ®usuka. 7 — 9 Kitacchl
(aBToper:A.B.Ileprimikun, H.B. ®unonosuy, E.M. ['yTHHK).

3 PaGouas nporpamma 1o ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YYCOHUKOM:

4 Tlepoimkua A.B. ®usuka. 7 knacc. Y4eOHUK 115 00111€00pa30BaTeIbHBIX
yupexaenuii . M.:[Ipoda. 2011

5 Jlykamuk B.1. COopHHK BONpOCOB U 3a7a4 o ¢puszuke. 7-9 ki — M.:
ITpocsemenue, 2010 —192c¢.

6 Kupuk JI.A. ®usnka — 7 Pa3HOYpOBHEBBIE CAMOCTOATENIbHbBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013

7 ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotbl. KoHTpOBHBIE
3aganus. —Caparos:JIuuei, 2014

8 «KoHTposibHO-U3MepuTenbHble MaTepualibl. @usnka. 7 kiaacc/Coct. H.A.



3opuH. — 2-e u3a.,nepepad. — M.:.BAKO, 2013

9 Mapon A.E. ®usuka. 7 kinacc: yuedbHo-MeToauyeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTponbsHbIe 1 camocTosTeNbHBIE PadbO0ThI MO (hU3uKe. 9 Kiacc: K yueOHUKY
A.B. lleppiikuna, E.M. I'yrauk «®uszuka 9 kinace» / O.M. I'pomueBa. — M.
N3narenscTBO «IK3amen», 2014

Tectsl o gusuke. 9 knacc: k yueOuuky A.B. Ileppiikuna, E.M. I'yTHuk
«Du3uka

9 knaccy / O.W. I'pomiieBa. — M.: M3gaTenscTBO «Ok3amen», 2010

dusuka. 9 kimacc. TeMaTnueckue TECTOBbBIE 3aaHus U1 MOAroToBKHU K ' A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — Spocinasias: OO0
«Axanemust pazButus», 2014
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

7 KIIACC

. bubnmoreka — Bcé o npeamety «dusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2 BuneoornsiThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3 Enunas xkomiekuus nugpoBbIX 00pa3oBaTelbHbIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4 VlaTepecHbIe MaTepuaibl K ypokaM (DU3UKH 11O TeMaM; TECTHI IO TEMaM;
HarJIsTHBIC TTocoOHs K ypokaM. — Pesxum noctyna: http://class-fizika.narod.ru

5 lludpossie oOpa3zoBarenbHbIe pecypchl. — Pexxum gocrymna:



http://www.openclass.ru

6 DeKTpOHHBIE YueOHUKH 10 Pu3uke. — Pexxum nocryna:
http://www.fizika.ru

8 KJIIACC

1 bubnuoteka — Bc€ no npeamety «duszukay. — Pexum gocryna:
http://www.proshkolu.ru

2 BuneoomnbiTel Ha ypokax. — Pexxum mpoctyna: http:/fizika-class.narod.ru
3 Eaunas xomnekius U poBbIX 00pa30BaTeNbHbIX PECYpCOB. — Pexxum
nocryma: http://school- collection.edu.ru

4 VlutepecHble MaTepuaibl K ypokaM (PU3UKH 110 TeMaM; TECTHI [0 TeMaM;
HarsAHbIC TT0co0us K ypokaM. — Pexkum poctyma: http://class-fizika.narod.ru
5 Hudpossie o6pazoBaTenbHbIEe pecypchl. — Pexxum goctyna:
http://www.openclass.ru

6 DJIEKTPOHHBIC YUeOHUKH 10 pusuke. — Pexxum mocryna:
http://www.fizika.ru

nocryma: http://school- collection.edu.ru

4 VlatepecHble MaTepuaibl K ypokaM (DU3UKH 10 TeMaM; TECTHI [0 TEMaM;
HaTJIsTHBIC TTocoOHs K ypokaM. — Pesxxum noctyma: http://class-fizika.narod.ru
5 Hudpossie 06pazoBaTebHBIC pecypchl. — PesxxuMm qocryma:
http://www.openclass.ru

6 DnekTpoHHbIC YueOHUKH 10 (pru3uke. — Pexxum goctyna:
http://www.fizika.ru

3 NntepecHbie MaTepHalibl K ypokaM (U3UKH MO TeMaM; TECThI 10 TeMaM;



HarJsIIHbIe TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
4 Tudpossie oOpazoBaTeIbHbBIE PECypChl. — PexxuM ocTyna:
http://www.openclass.ru

5 DnekrpoHHble yueOHUKH 1O (pusuke. — Pexum gocryna:
http://www.fizika.ru

6.Jlucranimonnas nikosa Ne368 http://moodle.dist-368.ru/ OTkpeIThIi Ki1acc.
CereBoe oOpa3oBaTesibHOE coodecTBo. http://www.openclass.ru/node/109715
7 Enunas komiekius mugpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8 denepanbHbIi LIEHTP MHHOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9 Uutepuert ypok. http://interneturok.ru/ru/school/physics/
http://schoolcollection.edu.ru/catalog/

8 denepanbHbI IEHTP NHHOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9 Uutepuer ypok. http://interneturok.ru/ru/school/physics/
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