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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWI K pe3yslbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOW MPOTPAMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenopaBanust yueOHoro npeamera « Duznkay.

Copepxanne mporpamMmbl 1Mo (U3MKE HampaBieHO Ha (HOpPMHUpPOBAHHE
€CTECTBEHHOHAYYHONM TI'PAMOTHOCTH OOYYAlOIIMXCS M OPraHH3alUI0 H3y4YEHUs
Gu3NKKM Ha JAESITENIbHOCTHOM oOcHOBe. B mporpamme mo ¢u3Mke yYUTHIBAIOTCS
BO3MOXHOCTH Y4eOHOro mpenMera B peanuzaimmu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METaIllPEAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKKe
MEXKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUsI.

[Iporpamma 1o gusrke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaia
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJIEPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCs.

[Iporpamma 1o ¢u3uke pa3paboTaHa € LEJIbI0 OKa3aHWs METOJIUYECKON
MIOMOIIM YYUTENIO B CO3/ITaHUU paboyveil mporpaMMBbl IO y4eOHOMY MPEAMETY.

®duznka ABISETCS CUCTEMOOOPA3YIOIIUM /I €CTECTBEHHOHAYYHBIX YUEeOHBIX
PEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBJICHUW, W3y4aeMbIX XHUMHEH, Ouojorueu, acTpoHOMHEN U  (PU3HYECKOU
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY  MHpa,
IpeNoCTaBIsieT HauboJiee sCHble O00pa3ibl MPUMEHEHHs HAyYHOTO METOojia
MO3HAHUSA, TO €CTh CII0C00a MOMYUYEHUs JOCTOBEPHBIX 3HAHHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJIAJICHUE
CIEAYIOIIMMUA KOMIETEHTHOCTSIMH, XapaKTepU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e UVHTEPOPETUPOBATH  JAaHHbIE W  HCIOJb30BaTh  HAy4HbIC
JI0OKa3aTeIbCTBA JI MOJyYEHUS] BHIBOJIOB.

enmu wusyueHuss (GU3MKUM HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpeneneHsl B Konrenmuu mnpenogaBaHus ydeOHoro mnpeamera «Dusnmka» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoii ®enepanuu, peanu3yrONIIX
OCHOBHBIE 00111€00pa3zoBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOM pelieHUEeM



Konnernn MunucrepcrBa npocsemienus Poccuiickoir @enepanuu (poTOKoJ OT 3
nexadps 2019 r. Ne [1K4BH).
ey usyyeHus (PU3UKU:

npuOOpeTeHUEe HWHTEpeca W CTPeMIICHUS OOYYaloIIUXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HX HWHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUN 0 HAYyYHOM METOJIe MO3HAaHUS U (POPMUPOBAHHE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPY>KAIOIUM SIBJICHHSIM;
(¢opMupOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3yYCHUS
OCHOB CTPOCHHSI MaTepuH U (HyHTaMEHTAIbHbBIX 3aKOHOB (PU3UKU;
dopMupoBaHrEe TPEACTaBICHUNA O PO (U3MKH ISl Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBIECHUH O  BO3MOXKHBIX  cdepax  Oyayumien
npo(heCCUOHATILHON JEATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K
JaJibHENIIeMy OOyUEHHUIO B 3TOM HaIPABJICHUU.

JlocTikeHre ATUX LieNied mporpaMMbl Mo (U3UKE Ha yYpOBHE OCHOBHOTO
o0111ero oO0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

npuoOpeTeHNUEe 3HAHWUH O JUCKPETHOM CTPOCHHH  BEIIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, DJJCKTPUUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

npUOOPETeHNE YMEHUN OMUCHIBATH U OOBICHATH (DPM3UYECKHUE SIBICHUS C
HCITOJTb30BAHUEM TTOTYUCHHBIX 3HAHUM;

OCBOCHHE METOAOB pEIICHWS TMPOCTEHINNX pacu€THBIX 3amad ¢
HCITOJTh30BaHUEM bu3HIecKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJHBIE SIBJCHUS M BBIMOIHATH OIBITHI,
nabopaTopHble  pabOThl W AKCIEPUMCHTAIBHBIC  HCCICAOBAHUS C
HCITOJTh30BAaHUEM U3MEPUTEIIBHBIX MPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ MHGOpPMALIUEH (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYasi MTHGOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHATN3 U
KPUTHUYECKOE OIICHUBaHWE WH(OpMAIny;

3HAKOMCTBO cO cdhepaMu IpoheCCHOHATIBHON JASATSIbHOCTH, CBI3aHHBIMH
C (GU3MKOH, W COBPEMCHHBIMH TCXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3MYCCKON HAYKH.

Ha wn3yuenue ¢usuku (60a30BbI ypOBEHb) HAa YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanusi oTBoUTCs 238 "acoB: B 7 kiacce — 68 4acoB (2 yaca B HEJIEN0), B 8
Kiacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 waca B Heaelo).

[Ipennaraemselii B mporpamMmMe mno (u3HKe nepedeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, yUUTENb JeaeT BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM HHAUBUAYATBHBIX OCOOEHHOCTEH
00yJaromuXxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (hHu3HKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v eé poJib B IO3HAHUHU OKPYKAKIEr0 MUpa.

®u3nka — Hayka O npupoze. SBieHus npuponabl. PU3NUECKUE SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeaUMUMHBI. M3MmepeHue ¢uanueckux BeluduH. DPuznyueckue
npubopsl. [lorpemHocTs u3MepeHunil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka wu Jpyrue eCTECTBEHHbIE HAyKd HM3y4alOT MOPUPOLY.
EcTecTBeHHOHAyUHBI METOJ TMO3HAHMS: HAOJIOJEHHE, IMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUIIOTE3, O0BICHEHUE
HaOmro1aemMoro sipiieHus. Onucanure PU3NIeCKUx SIBJICHUM ¢ TOMOIIBI0O MOJICIICH.

Jemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIE, »JJIEKTPUUYECKHE, MAarHUTHbBIC, CBETOBBIC
SIBJICHUSL.

2. ®usnydeckue MpUOOPHI U MPOIEAYpa NMPSIMBIX U3MEPEHUIM aHAJIOTOBBIM U
U(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimot.

1. OmpeneneHue 1EHBI JEICHUS MKaIbl K3MEPUTEIHHOTO MPUOOpa.

2. H3mepeHue paccTosHUM.

3. Usmepenue o0bEéMa KUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TEJL.

5. W3mepenue Temmeparypbl MpU MOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JaTYuKa TeMIEepaTyphl.

6. IIpoBengeHue uccienoBaHusi MO MPOBEPKE TMUIIOTE3bI: JAJTbHOCTH MOJIETA
HIapvKa, MyIeHHOTO TOPU30HTAIILHO, TEM OOJIbllle, YeM OOJIbIlIe BHICOTA
mycKa.

Pa3nen 2. [lepBoHayasibHbIE CBEeHHS 0 CTPOEHUM BelleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, WX pa3mepbl. OIbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BEIIECTRA.

JIBi>keHne dyactull BemiecTBa. C(CBsA3b CKOPOCTU JBHJKEHHUSI 4YacTHUIl C
TemriepaTypoil. bpoyHoBckoe aBmxenue, muddysus. B3anmopeiicTBue dvacTwil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPIBIX
(kpuctammuyecknx) Tel. B3auMocCBs3b MEXAYy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSAX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpauuu.

1. HabmroneHue 6poyHOBCKOTO ABUKEHUS.



2. HaGmonenue nuddysun.
3. HaGmonenue — sBieHuM,  OOBACHAIOMIMXCS  MPUTSDKEHUEM — WIIU
OTTAJIKUBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamopnwie pabomul u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAIoB (C  HMCHOJIb30BaHUEM

dororpaduii).
2. OnbIThI 10 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.
3. OmbIThI 10 OOHAPYKEHUIO IEHCTBHSI CHIT MOJICKYJIIPHOTO MPUTSKEHUS.
Pa3znen 3. /IBU:KeHHe U B3aMoO/IelicTBHe TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM ABHKEHHUH. Pacuér mytu u
BPEMEHU JABUKCHUS.
SBneHne nHEpUMM. 3aKOH WHEPLUU. B3auMOJEHCTBUE TEN Kak IPUYMHA
W3MEHEHMSI CKOPOCTH JABMIKEHMsI Teil. Macca Kak Mepa HWHEPTHOCTH Tena.
[TnoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHUIIC
o0BbEMa BellecTBa.
Cunta Kak xapakTepucThka B3auMozeincTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHE TATOTECHUSI U CUJIa
TskecTH. CHJla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenue
CHUJI, HaPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOAelcTByromas cui. Cuia TpeHws.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHUYeCKOoro IBMKEHUS Tea.
2. M3mepeHune CKOpoCTH NPSIMOJIMHEUHOTO JIBUKCHUS.
3. HaOGnroneHue siBiI€HUS HHEPLIUH.
4. HaOmoneHre u3MEeHEHUs! CKOPOCTH MPU B3aUMOICHCTBUU TEII.
5. CpaBHeHHE Macc 0 B3aUMOAECHCTBHIO TEN.
6. CnoxkeHue cuJji, HalpaBJIEHHBIX 10 OJHOU MPSAMOM.
Jlabopamopnwie pabomul u onvimeot.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOT'O JIBIKECHUS (IIapuKa B KUJIKOCTH,
MOJICIIN IICKTPUIECKOTO aBTOMOOMJIS U TaK Jajee).

2. OmpezeneHue CpelHEW CKOPOCTH CKOJIbKEHHS OpycKa WIIM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenne IOTHOCTH TBEPIOTO TENA.

4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsokeHus (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUSI CKOJIBXKEHUS OT
BECAa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasnen 4. JlaBineHue TBEPABIX TeJl, ;)KUAKOCTEH U ra3os.



Hasnenne. CriocoObl yMEHBIICHHS U YBETTUUEHUS AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBlieHUsl ra3a oT oOb&éMa, Temmeparypbl. I[lepemada maBieHwus
TBEPABIMU TEJIaMH, KUJIKOCTAMHU M Ta3zamu. 3akoH [lackans. ITHeBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUAKOCTH OT IIIyOMHBL. ['HIpocTaThyeckuii
napajokc. CooOmaromuecs: cocynbl. [ uapaBinieckue MEXaHU3MBbI.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHUS
Bo3nymrHOW oOonouku 3emin. OmbiTr Toppuuermmm. M3mepenue aTtmocdepHOTO
JaBjeHusl. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHHs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U3MepeHus aTMOc(hepHOTO AaBICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX TENO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [1naBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.

IS o

~

3aBHUCUMOCTb JABJIEHUS I'a3a OT TEMIIEPATYyPBI.

Ilepenaua naBiueHus )KUIKOCTBIO U Ta30M.

CooOuiaromuecs cocyabl.

['mpapaBnuaeckuii mpecc.

[IposiBnenue nercTBHsI aTMOC(EPHOTO TABIICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu
TE€JIa U INIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcnoBre miaBaHus TEN: IJIABAHWE WM MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

WccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOHN B
KUJIKOCTh YaCTH TENa.

OnpeneneHue  BBITAJKUBAIOIMIEH  CUJIBI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B HKHUIKOCTb.

IIpoBepka HE3ABUCHMOCTH BBITAIKMBAIOILEH CHJIbI, IEVCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJIa.

OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIBL,
NEUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT OO0BEMA TMOTPYXKEHHOW B
KUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA H
OIIpeLIeJICHUE €€ TPY30II0AbEMHOCTH.

Pa3znes 5. PaGoTra u MOIIHOCTh. JHEPrus.

Mexanudeckast padbota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIUar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [I[pruMeHeHne npaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBuno» MexaHukd. KIIJI mpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas ©W TNOTEHIMANbHAs DJHEPIUS.
[IpeBparieHre 0JTHOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUs
SHEPIrUu B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimot.

1. Ompenenenue paOOThl CUJIBI TPEHUS NP PABHOMEPHOM JBMKEHUH Tela

10 TOPU30HTAIBHOU TOBEPXHOCTH.
2. HccnenoBanue yCclIOBUM paBHOBECHS pblyara.
3. Uamepenue KIIJ[ HaK1OHHOM ITOCKOCTH.

4. H3yuyeHwne 3aKOHA COXPAHEHUS MEXaHUYECKOU JHEPTUN.
8 KJIACC

Pa3nes 6. TensioBble siBJIeHUSA.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJIPHO-KMHETUYECKON TEOPUU CTPOECHUS
BemecTBa. Macca M pasmepsl aTOMOB M MOJIEKYJ. OMNBITHI, MOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopnenn TBEPAOTO, KUAKOTO W Tra3000pa3HOr0 COCTOSHUM BeEIECTBa.
Kpucrannuueckue u amopdubie Tena. OObsICHEHME CBOMCTB ra3oB, >KMIKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJSIPHO-KUHETUYECKOM TEOPHUHU.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABUKEHHUS
gacTull. BuyTtpennsst sHeprusi. CrnocoObl HM3MEHEHHS BHYTPEHHEH HHEPTUu:
Terionepeaaya U COBEpLIEHUE paboTHI. Bunpl TEIUIONEPENAYN:
TEIIONPOBOHOCTh, KOHBEKIIUS, U3TTyUYCHHUE.

KonuyectBo TemnoTel. YaenpHas TEMIOEMKOCTh BelIECTBA. TermiooOMeH u
TEMJIOBOEC paBHOBECHE. YpaBHEHHE TEIIOBOTo Oamanca. [lmaBnenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u kouaeHcanus. Mcnapenue. Kumnenue. YnenbHas Terora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EpHOro
JABJICHUSI.

BnaxHocTts Bo3yxa.

DHeprus TOIJIMBA. Y IeTbHas TEIUIOTa CTOPAHUS.

[Tpuntuner pabotel TernoBbix Asuratenei KIIJ[ TemmoBoro asuratess.
TennoBple IBUTaTENN U 3a1IUTa OKPYKAKOLIEH CPELBI.

3aKOH COXpaHEHUS U MPEBPAIICHUSI SHEPTUH B TEIUIOBBIX Mpolieccax.

Jemoncmpauyuu.

1. HabmroneHue 6poyHOBCKOTO ABUKEHUSI.
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10.
11.
12.
13.

Ha6nronenue nuddysun.

HaGnronenue siBjeHUI cMaunBaHWs ¥ KAaMWLISIPHBIX SIBJICHUH.
Habmronenue TemioBoro paciumpeHust Tell.

N3MeHeHune maBieHUs raza nNpu U3MEHEHUH 00bEMa M HArpeBaHWUU WIIU
OXJIQKJICHHUH.

[IpaBumna u3MepeHus: TeMnepaTypahl.

Bunel rennonepenaumn.

OxnaxxaeHue Ipyu COBEPIICHUHN PaOOThI.

HarpeBanue npu coBepiiieHHH paOOThl BHEITHUMU CUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
HabGmonenne xuneHus.

Habmronenune nocTossHCTBA TEMITEpaTyphl IIPH TUIABICHUH.
Mopaenu TenJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomol u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 0OHAPYKEHUIO ACHCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSKEHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB ITIOBAPEHHOM COJIM MJIU caxapa.
OnbITel 110 HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

Ornpenenenue qaBieHUs BO3yXa B OaJJIOHE MIMPUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JYyXa OT €ro
00bEMa M HArpEeBaHUS WM OXJIaXKICHUS.

ITpoBepka runmoTe3bl JUHEHHOW 3aBUCHMOCTH JUTUHBI CTOJOMKA KUIAKOCTH
B TEPMOMETPUUECKOMN TPyOKe OT TeMIepaTyphl.

HaOnronenne wu3MeHeHHMs] BHYTPEHHEM OHEpPruuM Tejla B pe3yJibTare
TEerIonepeaayu U padoThl BHEITHUX CHUJI.

UccnenoBanue siBiIeHUS TEIIOOOMEHA MPU CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM ITUITUHIPOM.

Ornpenenenue yenbHOM TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCnapeHus.

OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3AyXa.

Ornpenenenue yaenbHOM TETUIOTHI JIABJICHUS JIbJA.

Pa3znen 7. DieKkTpuYecKre U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poaa 3IeKTpUUECKUX 3apsaoB. BzaummopeiicTBue
3apspkeHHbIX  Ted. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIaMU).

Onextpuueckoe noje. HanpsskéHHocTh 3nexTpuueckoro mnoss. [lpuHumn
CYTIEPIIO3ULINH JIEKTPUUECKUX M0JI€H (Ha KAYECTBEHHOM YPOBHE).



Hocutenun sneKTpuyeckux 3apsAaoB. DJIEMEHTApHbIA 3JEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpOBOJHMKM W JOUABJNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HNcTtouHuku MOCTOSHHOTO TOKA. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUIAKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJEKTPUYECKOE  HAINpSHKCHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapajuiebHOE  COCAMHEHHE
MIPOBOJIHUKOB.

PaGota u MoOmHOCT »AyeKTpUYeckoro Toka. 3akoH Jxoyns—JIeHia.
DNEeKTpUYECKUEe 1ENu U MOTPEeOUTENIN dIEKTpUIecKoi sueprun B 0piTy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHbIE ~ MarHuThL.  B3auMonencTBHE  MOCTOSIHHBIX ~ MArHUTOB.
MaruauTtHoe 1ose. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHUE ISl )KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe T1OJIe€  AJIEKTpUYECKOro Toka. lIpumeHeHue
AJEKTPOMArHuTOB B TEXHUKE. /[eliCTBME MATHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENb TOCTOSHHOTO TOKa. lMCmonp30BaHHWE 3SJIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABnenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crnioco6b1 MOJTyYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHU.

Jlemoncmpayuu.

DJIeKTpU3aLus Te.
JIBa poJia 3IEKTPUUYECKUX 3apsII0B U B3aUMOJICHCTBUE 3aPSIAKECHHBIX TEJL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHTYKIIUS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPSI/IOB.
[IpoBOTHUKY M AUDJICKTPUKH.
MoaenupoBaHre CHIIOBBIX TUHHUM JJIEKTPUUECKOTO MOJIA.
HcTouHMKN NOCTOSSHHOTO TOKA.
JIeHCTBHS DIIEKTPUUECKOIO TOKA.
. DNEKTPUUYECKUH TOK B KUIKOCTH.
. I'a30BbIH paszps.
. I3mepeHnne cuibl TOKa aMIIEpMETPOM.
. I3mepeHnne 351eKTpUYeCcKOro HanpsiKEHUsST BOJIbTMETPOM.
. Peocrar u Mmarazus conpoTHBIICHHM.
. BzaumopeicTBre MOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS ITOJIOCOB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenrpoBaHre MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTtHoe 1oJie TOKa. JJIeKTPOMarHur.

JleificTBrE MarHUTHOTO T1OJIsI HA IPOBOJIHUK C TOKOM.

DNEKTPOABUTATENb TOCTOSHHOIO TOKA.

HccnenoBanue sBIECHUS 3JEKTPOMAarHUTHON HHIYKITUH.

OnebiTel @apajes.

3aBUCHMOCTh HAampaBl€HUs HWHAYKIHOHHOTO TOKAa OT YCIOBHH €ro
BO3HHKHOBEHUS.

DJeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHUIO AJIEKTPU3ALMUA TeJl MHAYKIUEH U mpH
CONPUKOCHOBEHHH.

HccnenoBanne nerCTBUS DIEKTPUYECKOIO IIOJSI HA NIPOBOJHUKH M
TUDJIEKTPHKHU.

C6opka u npoBepka pabOThI AJIEKTPUUECKOHN IIEH TOCTOSHHOTO TOKA.
N3mepeHue U perympoBaHue CUiIbl TOKA.

N3mepenune u peryInpoBaHue HaPsHKCHMSL.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPHUYECKOTO
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBIL, IUIOIIAIAU IIONEPEYHOrO
CEYECHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUH MPU  MOCIEI0BATEIbHOM
COEIMHEHHUH JIBYX PE3HCTOPOB.

IIpoBepka mnpaBuna Uil CWIBl TOKa IPU MNapaJUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre paboThl AIEKTPUUECKOTO TOKA, UIYILETO Yepe3 PE3UCTOP.
OnpeneneHrne MOIIHOCTH AJEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, MAYIIETO 4Y€pe3 JaMIOyKy, OT
HANPsKECHHS HA HEW.

Onpenenenue KII/[ narpeBarensi.

HccnegoBaHre MAarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MArHUTOB.
N3yuenne MarHMUTHOrO TOJISI TOCTOSIHHBIX ~ MAarHUTOB TMpH  HX
O0OBEIMHEHNH U Pa3/ICTICHUH.

HccnenoBanue IeHCTBUS 3JEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJBl  B3aHMMOJEHCTBHUS
KaTyIIKd C TOKOM M MarHuTa OT CHJbl TOKa W HallpaBJIEHUS TOKAa B
KaTyIIKe.

18. I3ydyeHue nercTBrUss MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHUE PabOThI AEKTPOABUIaTENS .

20. M3mepenue KII/I anmexTpoaBUraTenbHOM yCTAHOBKH.

21. OnBITEI IO  MCCIEIOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOW HWHAYKIUU:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHWS M HAIPaBICHUS HWHAYKLIHUOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHMs.

Mexanndeckoe aABwkeHuEe. MarepuanpHasg Touka. (Cucrema OTCU€Ta.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
newxeHue. HepaBHoMmepHoe npsimosmHENHOE ABHKEeHUE. CpelHsass 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMONIMHEHHOE aBMkeHue. CBoOoaHOE
naaeane. OneITe I'amunes.

PaBHOMepHOE ABMXKEHUE N0 OKpyXHOCTU. Ilepuoa u 4dacrtota oOparieHus.
Jlunerinas u yriaoBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHE.

ITepse1it 3axkoH HeroToHa. Bropon 3akoH Herorona. Tperuit 3akoH HeroToHa.
[IpyHIMT CyTIepIIO3UIMHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TpeHUs CKOJIbKEHUS, Crila
TPEHUS MOKOS, APYTUE BUIIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOIrO
naneHus. JlBmwkenne maner BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs 1 meperpysku.

PaBHOBecue maTepuanbHON TOYKH. AOCONIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIUIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynec tena. M3menenne mMmynbsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEakTUBHOE NBUKEHHE.

Mexanuueckass paboTa W MOIIHOCTb. PaboTa CHJI TSKECTH, YHOPYTOCTH,
Tpenus. CBsa3b s3Hepruu u pabotel. [loTeHnanbHast SHEPrUsl Tena, MOAHATOrO Hajl
MMOBEPXHOCTHIO 3eMiM. [loTeHmanbpHas SJHeprust CxaTou npyxuHbl. Knnetnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIUM.

Jemoncmpayuu.

1. HaOmioneHne MEXaHUYECKOTO JBUKEHHSI T€la OTHOCUTEIHHO Pa3HbIX Tel

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

CpaBHeHHE MyTE€N U TPACKTOPUN ABUKEHUS OJJHOTO M TOTO XK€ Tela
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH B YCKOPEHHS TPSMOJIMHENHOTO JIBUKECHMUS.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmoienue nBr>xeHus Tena mo OKpy>KHOCTH.

Habmoienne MexaHu4eCKUX SIBJICHUN, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBUKEHUU
OTHOCHUTENFHO KaOuHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHHMS Tejla OT MacChl Teja W JEHUCTBYIONIEH Ha HEro
CHJIBI.

Hab6nronenue paBeHCcTBa CHIT TP B3aUMOJICUCTBUU TEJl.

N3meHenue Beca Tena Npu yCKOPEHHOM JBHKECHUH.

IIepenaya uMirynbca npyu B3aUMOJIEUCTBUM TE.

[IpeoOpazoBaHus SHEPTHH MTPU B3AUMOJECHCTBUU TEN.

CoxpaHeHHEe UMITYJIbCA [TPU HEYIPYTOM B3aUMOACHCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.
HaGnronenue peakTHBHOTO IBUKEHUS.

CoxpaHeHne MeXaHUYeCKON SHEPTUH MPU CBOOOTHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUM NIPU ABHXKECHUHU TeJa MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimeol.

1.

KoncTpynpoBanue TpakTa Jjis pa3roHa U JajdbHEHIEro paBHOMEPHOTO
JIBYDKEHUS MAPUKA WU TEIICKKH.

OnpeneneHue cpeaHEH CKOPOCTH CKOJIBKCHHUS OpycKa WIIM JIBHXKCHHS
IIapyKa 1Mo HaKJIOHHOU IIOCKOCTH.

OnpeneneHrue YCKOPEHHS Tella MPU PABHOYCKOPEHHOM JBIDKCHHUHU 10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH TNPH PaBHOYCKOPEHHOM
JIBIDKCHUH 0€3 Ha4YaJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWKCHUH 0€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psa HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH  CHIJIBI  TPEHHUS CKOJIBXKEHUS OT  CHJIBI
HOPMAaJIbLHOTO JIaBJICHHS.

Onpenencuue ko3P hUIMeHTa TPSHHUS CKOIBKCHUS.

Omnpenenenure XECTKOCTH MPY>KUHBI.

Omnpenenenre pabOTHI CHUIIBI TPEHUS TPH PABHOMEPHOM JBHKCHHUH TeElla
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI  yOPYrOCTH MpPU MOABEME Tpy3a C
UCIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. 3y4yeHue 3aK0oHa COXpaHEHUS SHEPTUU.

Pa3gen 9. Mexannueckue K0J1e0aHUA U BOJHBI.

KonebarenbHoe nBukeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHMI: TIEPHOJ,
4acToTa, aMIUINTyJa. MaTteMaTH4eCKUul U NPYKUHHBIA MasTHUKU. [IpeBpamenue
SHEPIUH MPHU KOJIeOATETbHOM JABUKEHUU.

3aryxatomue — kosneOaHus. — BpiHyxaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckue BoJiHbl. (CBoiicTBa MexaHuueckux BodH. IIpogonbHbBIE H
MONEPEYHbIE  BOJIHBL. J[TMHA BOJMHBI M CKOPOCTh €€ PpacHpOCTPaHCHHS.
MexaHudecKkue BOJIHBI B TBEPJOM TeJle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa ToHa. OTpaxkeHue 3Byka. MHOpa3Byk u
YIIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xkoneGaHuil Tes noj AEMCTBUEM CHJIbI TSDKECTU U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HaGnronenue BoIHY X AE€HHBIX KOJIEOAHUI U pE30HAaHCA.

Pacnpoctpanenune npoJoibHbIX U HONEPEUYHBIX BOJIH (Ha MOJEIH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomul u onvimeot.

1. OmpeneneHre YacTOThl M TMEpUoJa KoJieOaHMM MaTeMaTU4YeCKOro
MasiITHUKA.
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2. OmnpezeneHue 4acTOTHI U Meproa KojeOaHU Npy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEepHOJa KOJeOaHUN MOJBEIIEHHOTO K HUTH
rpy3a OT JJINHBI HATH.
4. HVccnenoBaHue 3aBUCMMOCTH NIEPHOJa KOJEOAHUM NPYy>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IlpoBepka He3aBUCMMOCTU Mepuoja KojeOaHU Tpy3a, MOJBEHIEHHOIO K
HUTH, OT MaccChl Ipy3a.
6. OnbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMepHojaa  KoJjieOaHui
IPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus cBOOOIHOTO MaICHUSI.
Pa3nes 10. DiiekTpoMarHuTHOE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMAarHuTHbIX BOJH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJNIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOU CBSI3U.



DnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JI€EKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. 3ydyeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHMIJIBHOTO

tenedoHa.

Pa3znes 11. CBeTOBBIE SIBJICHUS.

JlyueBass ~ mogmenb  cBera.  Mcrounuku — ceera.  IIpsAmosmHEnHOe
pacrpoctpanenue ceera. 3atMenust Connna u Jlynsl. Otpaxenune cBera. [limockoe
3epKaI0. 3aKOH OTPaKEHHUS CBETA.

IIpenomnenue cBera. 3akoH mnpesnoMiieHHs cBeta. [losHOe BHyTpeHHEe
oTpaxkeHue cBeTa. Mcrnonab30BaHWE TOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTHYECKUX CBETOBOAAX.

JIunza. Xonx unyuer B guH3e. Onruyeckas cucreMa (oroamnmnapara,
MHUKpPOCKOIIa M Tejeckoma. [J1a3 Kak omnTudeckas cucrema. bim3opykocTs U
JANbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel HbiloToHa. CroxkeHue
CIEKTpaJbHBIX I[BETOB. JlUcniepcHst CBETa.

Jlemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomyuenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuueckuid CBETOBO/I.

Xoa stydeid B coOMparolen JMH3e.

XoJ1 Ty4er B pacCenBarOLIEH JIMH3E.

[Tomyuenue n300pakeHUi C OMOIIBIO JIMH3.

[Ipunuun neiicTBus goToarmapaTa, MUKPOCKOTNA U TEJIECKOMA.

10. Mopnens riasa.

11. Paznosxenue 0eioro cBeTa B CIIEKTP.

12. [lony4yenue O0enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimeot.

1. HccnepoBanue 3aBUCUMOCTH yTJla OTPAXKEHHUsSI CBETOBOIO Jy4ya OT yIJia
MaJICHHUs.

2. W3ydeHue xapakTepUCTUK U300paKEHUs MPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBaHne 3aBUCMMOCTH yTJIa IPEJIOMIICHHS] CBETOBOTO JIy4ya OT yria
MaJICHUS HA TPAHULIE «BO3yX—CTEKIIOM.
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4. TlomydeHne n300paxeHHi ¢ TOMOIIBIO COOMPAIOLIEH TUH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMpAroIien
JIMH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUSITUIO IIBETA MPEIMETOB MPU UX HAOIIOJCHUHU Yepe3
[[BETOBBIC (DUITBTPHI.

Pa3nen 12. KBanToBbBIC IBJICHHUA.

Oneitel Pe3epdopna m nmnanerapHas mMonaenb aroma. Monens atoma bopa.
Hcenyckanne u noriomesue ceera aroMoM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro sapa. HM3oromsl. PaamoakThBHBIE
npeBpainenus. llepuon nomypacnana aTOMHBIX s1€Ep.

SAnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO M MAcCCOBOIO YHCEIL
OHeprusi CBsA3WM aTOMHBIX siaep. CBs3p MacChl W JHEprum. Peakuum cuHTE3a U
nenenus anep. Uctounuku sHeprun ConHIa U 3BE3I.

Anepnas sHeprervka. JleMCTBUS pagUOAKTHUBHBIX H3IYyYECHHU Ha IKUBbIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U TOTIIOMICHUSI.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Bogopoaa.

4. HabmoneHnue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3ITYYECHHI.

6. Perucrpanus nzinydeHusi NpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimeot.

1. HaGnrogeHue CIIOMIHBIX U JIMHENYAThIX CHEKTPOB U3TYyUYEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMOZHOMY

nyTH (1o ¢otorpadpusim).

3. M3mepenue pagnoakTUBHOTO (hOHA.

IToBTOpPHUTEIHLHO-00001IAO AT MOTYJTb.

[ToBTOpHTENTHEHO-0000MAOIINI MOTYJb TIPEAHA3HAYEH TSI CHCTeMaTH3allun
u  0000IIeHHUs  MPEIMETHOTO  COJACpKaHMS W ONbITa  JIEATEIHHOCTH,
IpUOOPETEHHOTO MPU U3YyYEHUU BCEro Kypca (PU3MKH, a TaKXKe NIl OJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (Hu3MKe Ui OOydaroluxcs,
BBIOpABIIMX 3TOT YYEOHBIN MpEaMET.

[Ipu u3yyeHUu AAHHOTO MOIYJISI PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ecneunBaeTcsl JOCTUKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAaYYHBIX METOJOB HCCIIECIOBAHMS



SBJICHUM TIPUPOIBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSIS IIOJIYYCHHBIC 3HAHUs, peElIaTh 3aJadyd, B TOM YHUCIIE
KAaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIHATBHO JEATEIBHOCTHBIN XapaKTep JAHHOTO pasfelia PeaIu3yeTcs
3a Ccu€T TOro, 4To OOydYarollMecs BBINOJHSIIOT 3aJaHusi, B KOTOPBIX UM
IpEIaracTcs:

Ha OCHOBE IIOJYYECHHBIX 3HAHUM paclo3HaBaTh M HAyYHO OOBICHATH
dbu3uYecKre ABJICHUS B OKPY KAIOIIEH MIPUPOJIC U MOBCETHEBHOMN KU3HHU;

MCITOJIh30BaTh HAYYHBIC METOJIBI HUCCICAOBAHUS (PU3NUECKHUX SIBJICHUH, B TOM
YHUCIIE U1 IPOBEPKU TMIIOTE3 U MOJIYUYEHHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HanOOJEe BAXHBIX JOCTHKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, MPAKTUYECKOT0 UCTOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB
SHEPTUY Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAMPaBICHO

Ha JIOCTM>KEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJIbTaTOB.

B pesynbrare nsydenus: Gpu3NKM Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHuUs

y oOyuatomerocsi 6yayT copMUpOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3yJIbTaThl B

YacTH:

e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

e — IIPOSIBIICHHE MHTEpECA K NCTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
bu3ruecKol HayKu;

e — LIEHHOCTHOE OTHOIIECHUE K JOCTHKEHUSM POCCUIUCKUX YUEHBIX-(DU3UKOB;

e 2) rpaKAaHCKOIr0 U JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

e — FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHHH OOLIECTBEHHO 3HAUYHMMBIX
U OITHUYECKHX MpoOJeM, CBSA3aHHBIX C HPAKTUUYECKUM IPUMEHEHUEM
JTOCTUKEHUH (PU3HKY;

e — OCO3HAaHME BAXHOCTH MOPAIBHO-3THYECKUX IPUHIUIIOB B JEATEIBHOCTH
YYEHOTO;

e 3)3cTETHYECKOT0 BOCIIUTAHUS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

e 4) HEeHHOCTH HAYYHOTO MO3HAHMSA:

e — OCO3HAaHHE UEHHOCTU (U3NYECKOM HayKh KaK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHM, BAXKHEWILEW COCTABIIOLIEH
KYJIbTYpBI;

e — pa3BUTHE HAYYHOW JIIOOO3HATEIBLHOCTH, MHTEpPECAa K HCCIEN0BATEIbCKOU
NEeSTENbHOCTH;

e 5) (¢QopMupoBaHusi KYJbTYPbl 3I0POBbSI H  SMOIHMOHAJIHLHOIO
Os1aromoJry4usi:

e — OCO3HaHME IIEHHOCTH O0e30macHOro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU TNPaBWJI 0OE€30MaCHOTO TMOBEACHMS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUECKUM M TEIUIOBBIM O0OpYIOBaHHEM B
JOMaITHUX YCIIOBUSIX;

e — c(pOpMUPOBAHHOCTh HaBbIKa pe(aeKCuH, MPU3HAHHME CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eJoBeKa;

o 06) TPyZ10BOro BOCIIMTAHUS:

e — AaKTUMBHOE ydyaCTHUE€ B pEIICHWU NPAKTUYECKUX 3anay (B paMKax CEMbH,
00pa3oBaTENbHOM OpraHu3alliy, TOpoJa, Kpasi) TEXHOJIOTMYECKONW U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3NYECKUX
3HaHWM;

e — MHTEpEC K MPAKTUYECKOMY H3yUEHUIO Mpoeccuil, CBSI3aHHBIX C (PUZUKOM;

o 7)IKOJIOTHYECKOT0 BOCTIMTAHMS:

e — OpHEHTAalMs Ha NMpPUMEHEHHE (U3MUECKUX 3HAHWM JUId pelieHus 3a7ad B
o0JacTh OKpy’Karolled cpenpl, IUIAHUPOBAHUSA TOCTYNKOB MU OIEHKH UX
BO3MO>KHBIX IIOCIIEACTBUM JIsl OKPY’KAIOILLEN CPEIbl;

e — OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHUX MpoOJeM M MyTed HX
peLieHus;

o 8) amanTanum K M3MEHSIOIIHMMCS YCJIOBHSIM COLHAJIbHOW M NPHUPOTHOI
cpeabl:

e — MOTPeOHOCT, BO B3aWMOJACUCTBUM IPU BBINOJIHEHUU HCCIEIOBAaHUN U
OPOEKTOB (HU3MUECKON HANpPABIEHHOCTH, OTKPHITOCTh ONBITY M 3HAHUSAM
APYTHX,

e — TIOBBIIEHWE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPaKTUYECKYIO
JEeSATENbHOCTD;

e — MOTPEOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM yncie GOpMYIUPOBATH
UJIeU, OHSTHUS, TUIOTE3bI O (PU3NUYECKUX OOBEKTAX U SBJICHUSX;

e — OCO3HaHME Ne(DHUITUTOB COOCTBEHHBIX 3HAHUI W KOMIIETCHTHOCTEH B 00JaCTH
busuKy;

e — IUJJAHUPOBAHUE CBOETO pA3BUTUS B MNPUOOPETEHHH HOBBIX (DU3UYECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3AUMOCBSI3M MTPUPObI, O0ILIECTBA U
HSKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM (DU3MUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKPYXKAOUIYIO Cpeny,
BO3MOYKHBIX TJI00QIBHBIX MOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHUs TporpaMMbl M0 (U3UKE HA YPOBHE OCHOBHOTO
oO1ero oOpa3oBanus y oOydaromierocss OyayT copMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC ACHCTBYS,
KOMMYHHUKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETryJISTHBHBIC
YHUBEpPCAIbHBIC YICOHBIC ISHCTBUSI.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Bba3oBble JJornyeckue aeicTBUA:



BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(sBIIGHMI);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALNN, OCHOBAHUS IS
00001IIeHHS 1 CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paCCMaTpUBAEMbIX (pakTax,
TAHHBIX U HAOIIOCHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH  TTPHYUHHO-CJICICTBEHHBIC CBS3M TPH W3YYCHHHU (U3HUECKUX
SIBJICHWM W TPOIECCOB, JIEJIaTh BBHIBOABI C MCIIOIH30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIOTE3bI O B3aMMOCBSI3SIX
(U3NYIECKUX BEITUIHH;

CaMOCTOSTENIbHO BBIOMpATh CIOCOO pelieHuss Y4eOHOU (HU3MUECKOM
3a7a4un (CpaBHEHHE HECKOJBKUX BapUaHTOB pEIICHUs, BbHIOOp Hamboiee
MOJIXOJIAIIETO C YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBrle nucciiegoBarejbcKkye AeCTBUA.

HCITOJTH30BATh BOTIPOCKHI KaK MCCIIEIOBATEIHCKAA HHCTPYMEHT TTO3HAHNS,
IIPOBOJUTH 10 CAMOCTOSITEIFHO COCTABJICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBINOe HucchaeoBaHuEe (U3UUECKOTO
SIBJICHUIS;

OIICHWBATh Ha TMPUMEHUMOCTh M  JIOCTOBEPHOCTHh HWH(MOpPMAITHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UM DKCIIEPUMEHTA;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 1O PE3yJibTaTaM
MPOBEAEHHOTO HAOIIOICHNS, OTIBITA, UCCIICIOBAHUS;

POTHO3UPOBATh  BO3MOXKHOE  JajbHEHIIee pa3BUTHE  (PU3MUECKHUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTUH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

NPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3aMpOChl MPHU MOUCKE U
orbope WHGOPMAIMK WM JAHHBIX C YYETOM MPEUIOKEHHON yueOHOI
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHMAIbHYIO (OopMy MpeacTaBICHUS
uHpopMaIMu U WUIIOCTPUPOBATH peIIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMHu, TharpaMmMaMi, HHOUW rpaduKoi ¥ MX KOMOWHAITUSMH.

KoMMyHMKaTHBHBIE YHHBeEpCAJIbHbIE yUdeOHbIE 1eiiCTBUS:

B XoA€ OOCYyXJeHHUS Yy4eOHOro MaTepuaia, pe3yJbTaTOB JaOOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOil TEMbI U
BBICKA3bIBaTh HJEH, HAICJICHHbIE Ha pEIICHUE 3aJaud U MOJJepKaHHhe
0J1arokenaTeabHOCTH OOIIECHHUS;



COTIOCTaBIIATh CBOM CYXIEHUS C CYXIEHUSIMH JPYyTUX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3IUINE U CXOACTBO MO3UITHIA;

BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;
MyOIMYHO TPECTABIATH PE3YJIbTAThI BBIMTOIHEHHOTO (DU3MYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCTICIOBaHUS, TIPOCKTA);

MOHUMATh W  HWCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOM u
WHAUBUIYAIbHOM paOOThl TMpPH pPEIICHUH KOHKPETHOW (Qu3udecKon
poOJIeMBI;

MPUHUMATh MEJIM COBMECTHOU ACSITEIBHOCTH, OPTAaHU30BBIBAThH JEHCTBHUS
no e€ JOCTIXKEHHUIO: paclpefeNaTh poiH, OOCYXIaTh TMPOLECChl U
pe3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIPaBJICHUI0O W KOOPAWHHPYS CBOM JACHCTBUS C JAPYTHMH
YIICHAMH KOMAaH]IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTENbHO C(OPMYIUPOBAHHBIM YUYaCTHUKAMU B3aUMO/ICHCTBHUS.

PerJISITl/IBH])Ie YHUBEPCAJIBbHBIC yqeﬁnble I[CﬁCTBPISI

Camoopranusanus:

BBISIBJISITH TPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTyalMsIX, TPEOYIOIINX
TSl petieHust GU3NYeCKUX 3HAHUM;

OPHUEHTHPOBATbCA B  PA3IMYHBIX MOJAXOJAaX NPHUHITUS  PELICHUHN
(MHAMBUAYaAJIbHOE, MPUHATUE PELIEHUS B TPyMINE, MNPUHATUE PELIECHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM peleHus (pU3NuecKoi 3a1auu Win
IUIaHa MCCIEAOBAHUS C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, ApTyMEHTUPOBATH MPEJIaracMbI€ BApUAHTHI PELICHU;
JienaTh BIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJbHBIM HHTEJLICKT:

JlaBaTh alCKBATHYIO OLIEHKY CUTYalLlUU U IIpejiararh IJIaH €€ U3MCHEHU;
OOBSCHATh NPUYUHBI  JOCTIKEHUS  (HEIOCTHIXKEHHUSI)  PEe3yJbTaToB
NEeSTEIBbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACATENBHOCTH (B TOM YHUCIIE B XOJ BBIINOJIHEHUS
(¢u3nyecKkoro MCCIEOBaHMUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CUTYyallMi, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa LE€IIU U YCIOBUIM,;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa HIN AUCKYCCHUU
Ha Hay4YHYI0 TEMY, [IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;



MpU3HABaTh CBOE MPABO Ha OIMMOKY NMPU PEIICHUN (PU3UUECKHX 3a/1a4 WIN
B YTBEPXKIACHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K xon1y oOyuenus B 7 Kijiacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUIA:

WCIIOJIB30BaTh  TOHATHS:  (U3MYECKHE W XUMUYECKHE  SBJICHHS,
HAOJIIOICHHE, DKCIEPUMEHT, MOJEIb, THIOTe3a, €IWHHUIBI (PU3MUYECKHX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHMs BellecTBa (TBEpOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEINHOE), TPACKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna, gedopmauus  (ympyras, miacTU4ecKas), HEBECOMOCTD,
COOOILAOIIUECS COCY/IbI;

paznuuath siBiieHus (Auddy3usi, TEMI0BOE ABUKEHHUE YACTHI] BEIECTBA,
pPaBHOMEPHOE  JIBIJKCHHE, HEPaBHOMEpPHOE  JBMIXKEHUE, HWHEPLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllcHUs, IMepeaaya AaBiICHUS TBEPIAbIMU TeElaMH, >XHUAKOCTIMH U
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, MpeBpallCHUs
MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SABJICHUHA B
OKpYXAIOIlleM MHpEe, B TOM 4HCIe (PU3NYECKUE SBJICHHUS B TPHUPOJE:
MPUMEPHI JBUKEHUSI C PA3IMUYHBIMU CKOPOCTSIMU B KUBOW U HEKUBOU
npupoje, ACHCTBUE CHUJIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOTro JaBJICHHs Ha KUBOW OpraHU3M, IUIaBaHHUE PHIO, pbIYaru B
TEJI€e 4YeJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKHN) (PU3NYECKUX SBJICHUM;
OTHUCHIBATh U3YYCHHBIEC CBOMCTBA Tel M (YU3UUYECKUE SBJIICHUS, UCTIOIb3YS
dbu3uyeckre BeIWYUHBI (Macca, 00bEM, IMIIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSIST CKOPOCTh, CHJIa YIIPYTOCTU, CUJIa TSXKECTH, BEC
Tella, Cuja TpPEeHUs, JAaBlieHHWE (TBEPAOTrO Teja, JKUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CUJIa, MEXaHW4ueckas paboTa, MOIIMHOCTh, TJICUO CHJIBI,
MOMEHT CHWJIbL, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETHYECKass W TOTEHIMalbHAs DHEPTHs), NMPU OMUCAHUM MPABUIHHO
TpakToBaTh  (PU3MUECKUN  CMBICI  HCMOJIb3YEeMBIX  BEJIWYUH,  UX
0003HaueHUs W EAVHUIBI (DU3UYECKUX BEJIMYMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONIUE JTAHHYIO (PU3UUYECKYI0 BETUYHHY C APYTHMMH BEIMYUHAMH,
CTPOUTH I'papUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYMH;



XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKUE SIBICHUS U MPOIIECCHI,
UCIOJIb3YsI TIpaBuia CIOXKEHHUs cuil (BAOJIb OAHOW MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumea, MpaBUJIO paBHOBecUs phiuara (0Joka),
«30JI0TO€ TIPABWIJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
SHEPrUHM, TpPH ITOM JlaBaTh CIOBECHYI0 (OPMYIHUPOBKY 3aKOHa H
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MMPOIIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalUuld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh NPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 -2
JIOTUYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 WM3y4eHHBIX CBOMCTBa (PU3MUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amadyd B 1-2 nelcTBHS, HCHOJb3YysSd 3aKOHBI U
dbopmyIibl, CBS3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 33Jja4d 3alHChIBATh KPATKOE YCIIOBUE, TOJICTABIATh (DU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a]a4, OLECHUBATh PEaTUCTUYHOCTD
HOJy4YeHHOU (pU3MUECKON BEJIUUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MpPU [MOMOIIU
(pU3HUECKMX METOJOB, B OIIMCAHUU UCCIEI0BAHUS BBIIETSAThH IIPOBEPSIEMOE
MpEeANnojoXKeHue  (TUIoTe3y),  pa3inyaTh W HUHTEPIPETHPOBATH
MOJIYYCHHBIA PE3yNbTaT, HAXOAWTh OIIMOKA B XOJE OIbITA, JIETaTh
BBIBOJIbI 110 €T0 pe3yJibTaTaM;

IPOBOJUTH OMbBITHI MO HAOMIOACHHIO (U3MYECKUX SBJICHUM WU
busznuecKux CBOMCTB TEN: dbopMynrpoBath MIPOBEPSIEMbIEC
MPEANOJIOXKEHNS, COOMPATh YCTAHOBKY U3 MPEIJIOAKEHHOT0 000pyA0BaHUS,
3aMKChIBaTh XOJ OMbITa U (POPMYIUPOBATH BHIBObL;

BBIMIOJIHATh MPSIMbIE W3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAacChl Tena,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJB30BAHUEM aHAJOIOBBIX U
u(pOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (PU3UUECKON BEIMUUHBI OT
OpPYro C HCIOJIB30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JABWXKYILIErocs Telda OT BPEMEHHU JABWKEHHUS TeJa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauyeCcTBa 00pabOTKH MOBEPXHOCTEH Te
U HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIA COPUKOCHOBEHUS TEJ, CHUIIbI
YOPYTOCTH OT YJUIMHEHUS TPYKUHBI, BHITAJIKUBAIOMICH CHUIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla U OT IUIOTHOCTU XKUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IUTaBaHUsl TEJ, YCJIOBUN paBHOBECHUS! pblyara M OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAaHUM  Y4eOHOTO UCCIEOBaHMS, COOMpATh YCTaHOBKY U
BBINOJHATh W3MEPEHUS, CIenysl IMPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIWYUH B BHUJE
NOpeUIOKEHHBIX Ta0NMIl U TIpadUKOB, JElaTh BBIBOJBI MO pe3yjbTaTam
HCCJIETOBaHMS;

MPOBOANTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BETUYUH (TUIOTHOCTH
BEIIECTBA JKUIKOCTHM M TBEPAOTO Tela, CHJIAa TPEHUS CKOJIbXKEHUS,
JaBJI€HWE BO3[yXa, BbITAIKUBAIOLIAs CHJA, JIEHCTBYyIOIIAas  Ha
HOTpYKEHHOE B KHUJAKOCTh TENO, KO3(PPUIMEHT MOJE3HOro IeHCTBUS
MPOCTBIX MEXAaHU3MOB), CIEAys TMPEAIOKEHHON HHCTPYKIUH: TIpU
BBITIOTHEHUH H3MEPEHUN CcOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCTISATH 3HAUEHNE UCKOMOW BEJTMYMHBI,

coOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
000opy10BaHUEM;

YKa3bIBaTh MPUHILHUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, JAMHAMOMETp, COOOLIAIOLIMECS COCYIbl, OapomeTp,
phIyar, NOJIBUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKTepU30BaTh TMPUHIUMBI JCUCTBUA HW3YYCHHBIX NPHUOOPOB H
TEXHHUUYECKUX YCTPOMCTB C OMOpPOW HAa HMX ONUCaHWs (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THJIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, OPIIHEBOM HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
0 CBOMCTBax (PU3MUECKHUX SIBICHUN U HEOOXONUMble (PU3UYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  MHMOpPMALMIO O  MpPUMEpax)
IPAaKTHYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH TPU OOpaIlieHu ¢ IpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 370POBbS W COOTIOACHHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHSI B OKPY’KaIOIIEH Cpefie;

OCYUIECTBJISATh OTOOp MCTOYHUKOB HHGopmanmu B MHTepHere B
COOTBETCTBUH C 33J]aHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUA M TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJACISTH
MHPOPMAIMIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUil HAay4HO-TIOMYJIAPHYIO
auTepatypy (GU3MUYECKOTO COACpXKAaHMs, CIPaBOYHBIE  MaTEpHUaIbl,
pecypcbl cetu MHTepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(DOpMAILIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpPMAINH (PU3NIECKOTO COACPKaHHS, B TOM



qyclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUS O pe3yibTaTax MPOEKTOB
WIKM y4eOHBIX UCCIEIOBAHUN, NpPU ITOM TPAMOTHO UCIOJIb30BATh
U3YYCHHBIM TOHSATUUHBIMN ammapaT Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIUIEHUE MIPE3EHTALIUEN;

IpU BBIMOJHEHUH YYEOHBIX NPOEKTOB M HCCICAOBAHUMN pachpelessiTh
0043aHHOCTH B TpylI€ B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJadyaMu,
CIEAUTh 32 BBINOJHEHUEM IUIAHA JEUCTBUM, aJICKBATHO OLICHUBATH
COOCTBEHHBIA  BKJAJ B  JCATEIBHOCTh  TPYNIBI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 kiiacce mpeaMeTHbIEe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHHUIA:

UCII0JIB30BATh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe Tena, HACBIILIEHHbII W HEHACBIIICHHbIA Map, BIAXKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSs DSHEPIus, TEIJIOBOM JBUTATEllb,
AJIIEMEHTAPHBIN JIEKTPUUYECKUM 3apsijl, SIEKTPUUECKOE I10JI€, IIPOBOIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;
pasznuyaTh SABJICHMs (TEIUIOBOE pAaCIIMPEHHME U C)KaTue, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KAWJUIAPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJIEHCAllMs, IUIaBJIEHUE, KpHUCTaM3aluus (OTBEp/IeBaHUE), KHUIICHUE,
Teruionepeaayda (TErIOnpOBOAHOCTb, KOHBEKIHS, U3JTy4YeHHE),
ANEKTPU3aLUs TEJ, B3aUMOJEHCTBHE 3aps0B, JEHCTBUS AJIEKTPHUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBUE MAarHuUTOB, JEWCTBUE
MAarHUTHOTO TOJSl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasI MHIYKIIHS)
M0 ONHCAaHUI0 HX XapaKTEepPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb NPOSIBICHUE U3YYEHHBIX (U3NYECKUX SBICHUA B
OKpY)XaloIlleM MHpE, B TOM YHCJIEe (PU3NUYECKUE SIBICHUS B IMPHUPOAE:
NOBEPXHOCTHOE HATSKEHUE U KalWULIPHBIE SABJICHHUS B MPUPOJE,
KpUCTAJUIBl B Tpupoje, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJIEKTPUUECKHUE
ABJIEHUSI B aTMoc(epe, 3JEeKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3eMiu, Jpeid MoI0CcCoB, POJIb MArHUTHOTO TOJS JUIsl JKU3HHU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B
yueOHY10, BBIACNSTh CYHIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UYECKHUX
SIBJICHUI;

ONUCHIBATh U3yYEHHBIE CBOMCTBA TeNl M (PU3NUYECKUE SIBICHUS, UCTIOIB3YS
¢usnyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIJIOTHI, yeJbHas TEIUIOEMKOCTh BELIECTBA, YAEJIbHAs TEIIOTa



MJIaBJICHUS, yAeNbHAs TEIUIoTa MapooOpa3oBaHUs, VyACIbHAs TEIUIoTa
CTOpaHHS TOIUIMBA, KOY(PPHUIMEHT TOJE3HOTO JCUCTBUSA TEIUIOBOM
MAaIllMHbI, OTHOCHUTEIbHAS BJIAKHOCTh BO3AyXa, JJICKTPUUCCKUN 3apsj,
CWJIa TOKa, JJIEKTPUYECKOE HAIMpPsHKCHHE, COMPOTHBICHUE IPOBOIHHKA,
YIETBbHOE  CONPOTUBICHHE  BeIIecTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOTO TOKAa), TPU ONHWCAHWM TPaBUIBLHO  TPAKTOBAThH
(GU3NYIECKUI CMBICT WCIOJB3YEMBIX BEIUYHH, 0003HAUCHUS W CIUHUIIBI
GU3NYECKUX BEIWYUH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTaHHYIO
(GU3UYECKYI0 BEIWYWMHY C JAPYTHMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS U MPOIECCHI,
WCITOJIB3Ysl OCHOBHBIC ITOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKOW TEOpUHU
CTPOCHHUS BEIIECTBA, MPUHIIAIT CYIIEPIO3UIIMN TTOJeH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHSs 3apsiia, 3akoH OMa /i yyacTKa IeMu, 3aKOH
Jbxoynsi—JIennia, 3akOH COXpaHEHUsI DSHEPruM, MpU OSTOM JaBaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alMCHIBaTh €r0 MaTeMaTHYEeCKOe
BBIPaKCHHC,

OOBSACHATh (U3MYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTYalluid MPaKTHKOOPHUEHTUPOBAHHOTO XapaKTepa: BEHISBIIATH
MPUYMHHOCIIEACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYEeCKUX
miaroB ¢ omnopoil Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3WYECKUX SIBJICHUMH,
(bu3HUEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud B 2-3 JICWCTBUS, HCIIOJB3Ysl 3aKOHBI H
dbopmMybl, CBsI3BIBAIONINE (PU3MYECKHE BETUYMHBI: HA OCHOBE aHaIM3a
YCIIOBHSI 3a/1aud 3allMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JJI1 PEIICHHWs] 3a]add, BHIOMpATh 3aKOHBI MW (OPMYJIBI,
HEOoOXonuMbIe JUIsi €€ pelieHus, MPOBOJIUTh pPacuy€Tbl U CpPaBHUBATH
MOJIYYCHHOE 3HaUCHUE (PU3UUECKOM BEIMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXHO pEIIUTh IPH ITOMOIIH
(U3MYECKUX METOIO0B, HCIOJL3Ys ONMHCAHWUE HCCIICIOBAHUS, BBIICIATH
pOBepsieMOe TPEANOJIOKEHNE, OICHWBATh TMPABWIBHOCTH IOPSIIKA
MIPOBEJICHUS UCCIICIOBAHUSA, JIEIaTh BBIBOIBI;

MPOBOJIUTh OMBITHI TIO0 HAOMIOACHUIO (DU3UYECKUX SBICHUN WA
(GU3HYECKUX CBOMCTB TeI (KalMLIIPHBIC SIBJICHUS, 3aBUCUMOCTh JTaBJICHHSI
BO3/yXa OT ero 00béMa, TeMrepaTyphl, CKOPOCTH TMPOIIecCa OCTHIBAHUS U
HarpeBaHUsl TMPU HW3IYYCHUH OT I[BETAa H3JIyYaromied (MOTJIOMAr0IIei)
MMOBEPXHOCTH, CKOPOCTh UCHAPEHUSI BOJBI OT TEMIIEPATyphl KUIKOCTU U
momaa €€ TOBEPXHOCTH, OJJCKTPU3alUs TeI W B3aUMOJICHCTBUE
AIIEKTPUIECKUX 3aPsI0B, B3aUMOICHCTBHE IMOCTOSHHBIX MArHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHUTHOTO MOJs Ha MPOBOJAHHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIUPOBATH
IpOBEpsiEMbIE MPEAINIONIOKEHNS], COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHus, OMUCHIBAThH X0/ OMBITA U (POPMYIUPOBATH BHIBOJIBL;
BBIIIOJIHATh ~ NPSIMBIE  W3MEPEHUS  TEMIEPATYPbl,  OTHOCHTEJILHON
BJI&XKHOCTH BO3/yXa, CHJIbI TOKA, HANpSHKEHUS C UCIHOJIb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB M JAaTYMKOB (PU3UYECKMX BEJIMYMH, CPaBHUBATH
pe3yJIbTaThl U3BMEPEHUI ¢ YyUETOM 3aJaHHOW a0COIIOTHON OTPEUTHOCTH;
MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOW (PM3UUECKON BETUYHHBI OT
IpYroi C HCIOJBb30BAaHUEM MPAMBIX H3MEPEHH  (3aBUCHUMOCTH
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro [JUHBI, IUIOIIAJNA IONEPEUYHOIO
CEYECHMS U YAEIBHOIO CONPOTUBIIECHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHMK, OT HANPSOKEHUS HAa  IPOBOJHUKE,
UCCJIEIOBAHUE IMOCIIEIOBATENBHOIO W  MapajuleNIbHOIO  COEIMHEHUMN
MIPOBOJIHMKOB): IJIAHUPOBATh MCCIIEIOBaHUE, COOUpaTh YCTAaHOBKY U
BBIMOJHATh W3MEPEHUs, CIenysl NPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl MOTYYEHHOM 3aBUCUMOCTM B BHJAE TaOIULl U TIpaduKoOB,
JIeNaTh BBIBOJBI I10 PE3YJIbTATaM MCCIICOBAHUS;

OPOBOJUTH KOCBEHHBIE HW3MEpEHUs (UINYECKUX BEIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIHOCTh JJIEKTPUYECKOrO0 TOKA): IUIAHUPOBATh HU3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJeaysl MPEaoKeHHOW MHCTPYKLMH, U
BBIYMCIIATH 3HAUECHHUE BEJIMUNHBI;

coOJI0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPHU paboTe C JIabopaTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS H3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONHUCaHUs (B TOM YHCIE:
CUCTEMa OTOIUICHMSI JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJITMETP, CUETUMK HIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpPbI, HArPEeBATENbHbBIE ANEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKHUE
MIPEAOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMSI O CBOWMCTBax (DM3MUECKUX SIBICHUN W HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuOOpbl MO CXeMaM U CXEMaTHUYHBIM pPHUCYHKaM (3KHIKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, ABUIATEIb BHYTPEHHEIO
CropaHusi, 3J€KTPOCKOI, PEOCTAT), COCTABIISATh CXEMbI AIEKTPUUECKUX



Iernel ¢ MoCcaeA0BaTeIbHBIM U MMapauIebHBIM COCTMHEHUEM JJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX 1ETeH;
NPUBOANTh  TPUMEPHl  (HAXOAWTh HWHPOPMAIMIO O  TMpPUMEpax)
MPAKTUYECKOTO WCTOIB30BaHUS (DU3UUYCCKUX 3HAHWA B TTOBCETHEBHOMN
KU3HU JUIs obecrniedeHrs 0€30MacHOCTH MPpU O0palleHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO TOBEACHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBJIATh TMOUCK uWHGOpMAK  (HU3UIECKOTO COACp)KaHUA B
HNHTepHeTe, Ha OCHOBE MWMEKOIMXCS 3HAHUM WM NYTEM CpPABHEHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATh HHGOPMAIHIO,  KOTOpas
SABJISIETCS] IPOTUBOPEUUBON UITM MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BATh MPHU BBITIOJIHEHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYJISPHYIO
TuTEPaTypy (U3MYECKOTO COJCP)KAaHWs, CIPABOYHBIC  MaTepHAIbI,
pecypchl cetu MHTEpHET, BiIaeTh MpuéMaMn KOHCTICKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OAHOW 3HAKOBOM CHCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHbIE NMUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHUS,
0000masi uH(OpMAIKMI0O U3 HECKOJbKMX HWCTOYHUKOB (DU3NYECKOTO
comepkaHusi, B TOM 4YHCIE MyOJWYHO TPEACTABIATh PE3yJIbTAThI
MIPOCKTHOW MJTM MCCIICIOBATEIBCKON ACATSIBHOCTH, TIPU 3TOM T'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIM TOHSATUWHBIMN anmapar Kypca (GU3HKH,
COTPOBOXK/IATh BHICTYIUICHHE MPE3CHTAINEH;

IpU  BBITIOJHEHUN YYEOHBIX TPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpenesiTh OOSA3aHHOCTH B TPYIINE B COOTBETCTBUU C
MMOCTABJICHHBIMH 3a/J1a4aMHM, CJICAWTH 3a BHITIOJIHCHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJCKBaTHO OIICHWBATh COOCTBEHHBIM BKIJIAL B
NeSTeTbHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
IIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoH1y o0yuenus B 9 kJiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUIA:

UCIIOJIb30BaTh TMOHSTHUS: CHUCTeMa OTcY€Ta, MaTepuaibHas TOYKa,
TPAeKTOpHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, IiacTUdeckas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M NEPETPYy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(MPa3ByK H YJIBTPA3BYK, DJIEKTPOMArHUTHBHIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAaTbHO30PKOCTb,
CIEKTPHI UCITYCKAHUS U TOTJIOMICHUS, ajbda, 0eTa- U raMmma-u3aydeHus,
U30TOMbI, /IEpHAsi YHEPreTUKa,



pazninyath SIBJIEHUS (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBWYKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHHE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBIKEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBHE
TE€J, PEaKTUBHOE JBIKEHUE, KOJIeOaTEIbHOE NBIXKEHHE (3aTyXaroliue U
BBIHY)KJICHHBIE KOJIeOaHMsI), pE30HAHC, BOJHOBOE IBWKCHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKCHHE U NPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pasyioskeHue 0eoro cBeTa B
CHEKTp M CJOXKEHHE CIEKTpaJbHBIX I[BETOB, JIUCIIEPCUS CBETa,
€CTECTBEHHAasl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHMYATOTO CHEKTpa
M3JIYyYEHUS ) IO OMKMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacrio3HaBaTh MPOSBJICHUE UW3YYEHHBIX (UBUYECKUX  SBJICHUU B
OKpyKaromeM Mupe (B TOM 4ucie (U3UYECKHE SIBJICHUS B MPUPOJE:
MIPUJIUBHI U OTJIMBBI, ABMKEeHHE TIaHeT COMTHEYHOM CHCTEMBI, pEaKTUBHOE
IBW)KCHUE JKUBBIX OpPraHMW3MOB, BOCHPHUSTHE 3BYKOB KHUBOTHBIMU,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, LIBETa TeI,
ONTUYECKHUE SIBIICHUSI B MPHUPOJE, OMOJOTHMYECKOE IEHCTBUE BUJIMMOTO,
yabTpaUOIETOBOIO W PEHTIEHOBCKOTO HW3JIYYEHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (HOH, KOCMUYECKHUE JIy4d, PAJUOAKTUBHOE H3IyUYCHHE
OPUPOJIHBIX MHUHEPAJIOB, JEHCTBUE PAJUOAKTHUBHBIX W3JIYyYECHHN Ha
OpraHu3M 4YeJOBEKa), IPU 3TOM IMEPEBOJUTH IMPAKTUYECKYIO 3a]ayy B
y4eOHYI0, BBIJCTSATh CYIECTBEHHbIE CBOMCTBA (MPU3HAKH) (U3UYECKUX
SIBIICHMI;

OMKCHIBATh U3YUYCHHBIE CBOMCTBA TEN M (PU3UUECKHUE SBJICHUS, UCIIOIb3YS
¢usnuecknue BENIUYUHBI (CpPEeIHSIsI U MTHOBEHHAs CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM [IBJKCHUH, YCKOPEHHE, IMEpEeMEIICHHUE, MyTh, YyrioBas
CKOpPOCTbh, CHJIa TpPEHHS, CHJIA YNPYroCTH, CUJIa TSHKECTH, YCKOPEHHE
CBOOOJHOTO TMaJCHUS, BEC Tejla, HUMIIYJIbC Tejla, HWMITYJbC CHUJIBI,
MexaHu4eckas paboTa M MOIIHOCTh, MOTCHIMAIbHAS DHEPrUsl Tea,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAIbHAS SHEPrUsl CKATOU
NPY>KUHBI, KUHETHYECKash DHEpPrus, IOJHAs MeXaHW4yecKass DJHEpTusl,
MEepUOJ U 4acToTa KojeOaHuM, JyIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (DU3WYECKUN CMBICT HCIOJIB3yEMbIX BEJIMYHH,
0003HaueHUA W EAWHUIBI (DU3UYECKUX BEIMYMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUYECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpapuKu U3yUCHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEIIUYNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS W TIPOIECCHI,
WCTIONB3Yys 3aKOH COXPAHEHUS YHEPTHH, 3aKOH BCEMHUPHOTO TSITOTEHHS,



IOPUHLIMIT CYNEpPHO3UIUN CHJI, TPUHLUI OTHOCUTeNnbHOCTH [anumes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI UMIIYJIbCa, 3aKOHbl OTPaKEHUS U
IPEJOMJICHUS CBETA, 3AKOHBI COXPaHEHUs 3apsI0BOTO U MACCOBOT'O YHCEN
OpU SJACPHBIX PEAKIMSIX, IPU ATOM JaBaTh CJIOBECHYI (POPMYIUPOBKY
3aKOHa W 3allUCBIBATh €0 MaTEMaTHUECKOE BhIPAKEHUE;

OOBSACHATh (U3UYECKUE TMPOLECChl U CBOMCTBA TeJ, B TOM YHWCJIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATDH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOIMUECKUX
IaroB C OMOpPOM Ha 2-3 H3YYECHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
$u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3adaud (Omuparomuecs Ha cucreMy w3 2-3
YpaBHEHUI), UCOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajin3a YCJIOBHSA 33Jauyd 3alHChIBaTh KpPaTKOE
yCIIOBHE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BHIOWpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELIEHUs], IPOBOJUTH PACUETHI U
OLICHMBATh PEATHCTUYHOCTH TMOJyYEHHOTO 3Ha4YeHHUs  (U3HUECKOM
BEJIMYHHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TPHU T[OMOIIU
(¢uU3NYECKUX METOMOB, HCIOJIB3Yysl OMUCAHUE WCCICIAOBAHUS, BBIJICISTH
MpoBEpsieMOE  MPEIOJIOKEHNEe, OIEHUBATh MPABUIBHOCTh TMOPSAKA
OpOBEACHUSI  UCCIIEOBaHMs, JielaThb  BBIBOABI, HHTEPIPETHUPOBATDH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUM WM
(¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HbproTOHa, 3akoHa
COXPAaHEHUsI DHEPTUH, 3aBUCHUMOCTH MEpHOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE paclpOCTPAaHEHUE CBETA,
paszjoxeHue Oeloro CBeTa B CIEKTp, U3YUEHHE CBOMCTB M300pa)KeHHS B
TUIOCKOM 3€pKalie W CBOWCTB H300pa)XeHHs TMpeaMeTra B coOMparomiei
JUH3e, HAOMIOJIEHUE CIUIONIHBIX WM JIMHEHYAThIX CIEKTPOB H3IIyYCHUs):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
o0Opy/nOBaHus, OINUCHIBATH XOJ ONBITa W €0  pPe3yibTaThl,
(opMyIUpPOBATH BHIBOIBI;

NPOBOAUTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeaess
CpelHee 3HayeHue u3MepsieMol BenudyuHbl (POKYCHOE paccTosHuE
coOuparomieii JIMH3bI), OOOCHOBHIBATH BBHIOOP crmoco0a W3MEpEHUs
(M3MepuTeIHLHOTO MPUOOopa);

NPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU



P PaBHOYCKOPEHHOM MBIKCHHHM 0O€3 HadalbHOM CKOPOCTH, TEPHOJa
KOJeO0aHU MaTeMaTHUYeCcKOro MasTHHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTHU
yrja OTpa)KEHUs CBETa OT yIJla MaJeHUs U yria MpejloMJIeHUs OT yria
najeHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pE3yJbTaThl TMOJYyYEHHOH 3aBUCHUMOCTHU
¢u3HUeCKNX BEIMYMH B BHUAE TaOIWIl W TpauKoB, JenaTh BHIBOABI I10
pe3yibTaTam UCCIeI0BaHuUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYMH (CpeaHsis
CKOPOCTh M YCKOPEHHE Tella TpPH PaBHOYCKOPECHHOM  JBIKCHUU,
YCKOpEHHE CBOOOJHOTO MaJACHUSA, KECTKOCTh MPYXKHUHBI, KO3 UIIHEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4ecKas padoTa M MOIIHOCTh, YacToTa U
nepuos; KojeOaHui MaTeMaTH4ecKoro | MPYKMHHOTO MAasiTHUKOB,
ONTHYECKAas cujla coOuparomed JuH3bI, PaguOaKTUBHBIN  (POH):
IJIAHUPOBATh M3MEPEHUs, COOMpPAaTh AKCIICPUMEHTAIBHYI0 YCTaHOBKY W
BBITIOJTHSTh U3MEPEHHUSI, CIEIYs MPEII0KEHHON WHCTPYKIIUN, BBIYUCIIATH
3HAUYCHUE BEJIMUMHBI U aHAJTM3UPOBATH MOJTYYEHHBIE PE3yJIbTAThI C yUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

pasnuyaTh OCHOBHBIE TIPW3HAKM WM3YyYCHHBIX (PU3MUECKHX MOJICIICH:
MaTepuanbHas TOYKa, aOCOTIOTHO TBEPAOE TEIO, TOUYCYHBIM HMCTOYHHK
CBeTa, JIyd, TOHKas JIMH3a, TUIAHETapHAas MOJIeNh aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBHS HW3YyYCHHBIX TNPUOOPOB U
TEXHUYCCKUX YCTPOWCTB C OMOPOHM HAa WX OMHCaHUS (B TOM YHCIIE:
CIIUJOMETp, MaTYMKHU TIOJIOKCHHS, PACCTOSHHUS M YCKOPCHHS, pakeTa,
9XOJIOT, OYKH, TIEPHUCKOM, (QoToamnmapar, OINTUYECKUE CBETOBO/IBI,
CIEKTPOCKOTN, JO03UMETp, Kamepa Buibcona), uCHoyb3ys 3HaHUS O
CBOMCTBaX (UBMYECKUX SBJICHUW U  HEOOXoAWMble  (PU3UYECKUE
3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMbI M CXEMAaTHUYHBIC PUCYHKH M3YyYCHHBIX TEXHUUYECKHX
YCTPONCTB, M3MEPHUTEIIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX ITPOIIECCOB
IpH pEIICHUH YYCOHO-TIPAKTUYSCKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300PKEHHI B TUTOCKOM 3€pKaJie U COOMpArOIIeH JIMH3E;
NPUBOAWTh  TPUMEPHl  (HAXOAWTh HWHPOPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO WCTOIB30BaHMUS (DU3UUYECKUX 3HAHWM B TOBCETHEBHOMN
KU3HH JIJIs1 oOecrieueHruss 0€30MMacHOCTH TPU OOpaIieH! ¢ IpruOopaMu
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbsi U COONIOACHUS
HOPM 9KOJIOTUYECKOTO MTOBEJICHUS B OKPYKAOIIEH Ccpeie;



OCYIIECTBJIATh TMOUCK uWHGOpMaMu  (HU3UIECKOTO COACp)KaHUS B
WuTepHeTe, caMOCTOSATETEHO (POPMYITHPYS TIOMCKOBBIA 3ampoC, HAXOIUTh
MyTH OTpECIICHUs] JOCTOBEPHOCTH IMOJYICHHON MH(POpPMAIIMK Ha OCHOBE
UMEIOIINXCSI 3HAHUN U IOTIOJTHUTEIIBHBIX UCTOYHUKOB,;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAay4HO-TIOMYJIAPHYIO
auTepaTypy (U3MUYECKOTO COACpKAHMS, CIPaBOYHBIE  MaTEpHUAabI,
pecypcsl cetu MHTEepHET, BiIaaeTh NMpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUHU U3 OJJHON 3HAKOBON CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOINEHUS HAa OCHOBE
uH(POPMALlMM U3 HECKOJIBKHX HCTOYHHUKOB (PU3UUYECKOTO COJCpIKAHUS,
myOJIMYHO TPECTABISTh PE3YyIbTaThl MPOEKTHON MM HCCIEA0BATEIbCKOM
JESTeNIbHOCTH, MpU 3TOM TPaMOTHO  HCIOJb30BaTh  U3YYEHHBIH
NOHATUUHBIM amnmapar H3y4yaeMoro pasjena (QU3MKU U CONPOBOXKIAThH
BBICTYIUICHHE Tpe3eHTauued ¢ Yy4€TOM OCOOEHHOCTEH ayJuTOpUuU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undgposBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl

Pa3nen 1. ®u3uka u eé poJib B NO3HAHMU OKPY:KaI0Lero Mupa

1.1 Ddusnyeckre BETUYNHBI 2 1 bubnnorexa [IOK
https://m.edsoo.ru/7f416194
bubnuorexa [JOK

1.2 (6)) - 2

HBHIA = HAyKa O LIPHPOAE https://m.eds00.ru/7f416194
bubmorexa [JOK

1.3 E I 2 1

CTECTBEHHOHAYYHBI METO/]I TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Paznen 2. HepBOHa‘-la.]'leble CBE€/ICHHUSA 0 CTPOCHUHU BEIECTBA

2.1 CtpoeHue BeleCTBa 1 bubmiorexa LIOK
' P https://m.eds00.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YaCTHII 5 1 but6mmorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
but6mmorexa [IOK
2.3 ArperatHbie COCTO eliecTBa 2
TPSTETIEL TOAHIA BEHLECTD https://m.edso0.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBu:KeHUe U B3aUMO/IeliCTBHE TeJl
3.1 MexaHU4YeCcKOe IBHKCHUC 3 bubmmorexa [IOK

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

3.2 Wuepuus, macca, IIIOTHOCTh 4 1 bu6nunorexa [JOK



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

bu6nmorexa [IOK

3.3 Cuna. B 14 2
. BHART CI https://m.edso0.ru/7f416194
Hroro o pazaeny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJ, KUAKOCTEH H ra3oB
41 [asnenue. Ilepenaya gaBneHus: TBEPALIMU 3 bubnmnoreka [JOK
' TEIaMH, JKUAKOCTSIMM U ra3amMu https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.2 5
Hlaetie xuAKoCTA https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMOC(epHOE AaBICHHC https://m.eds00.ru/7f416194
44 JelicTBHE KUIKOCTHU U raza Ha NOTrpyKEHHOE . 3 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGoTa n MmomHoCTH. JHeEprus
bu6mmoteka [IOK
A P 1
> 400Ta H MOIHOCTE 3 https://m.edsoo.ru/7f416194
but6mmorexa [IOK
5.2 IT 5 1
POCTHIC MEXAHHIMBL https://m.edso0.ru/7f416194
bu6nunorexa [JOK
5.3 M 4 1
CRAMIHCCKa SHeprt https://m.edso0.ru/7f416194
Hroro no pasneny 12
HazBanue MmoayJist
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KoaunyecTBO yacoB DJIeKTPOHHbBIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
. bubmuorexa [JOK
1.1 C 7
TPOCHIC H CBOHCTEA BEMlevTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CILIOBBIC HPOLICCEH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DinekTpuyecKkue 4 MATHUTHDIE SIBJIEHUS
51 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i 7 20 1 7
OCTOTHHRIH SHCKTPHACCIIT TOK https://m.edsoo.ru/7f4181ce
2.3 MarsurtHsble SIBICHUS 6 1 15 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
2.4 4
ITIEKTPOMATHUTHAS MH Iy KIIHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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 KVIACC

Koau4vecTBo yacoB DJIeKTPOHHbBIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJIEHHUS
11 MexaHudeckoe IBHKCHHE U CITIOCOOBI ero 10 1 bubmuorexa [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHbBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2. MexaHuveckne KoJieOaHUsI M BOJTHBI
2.1 MexaHn4YecKHe KOJICOaHMs 7 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CRAMIACCRUC BOIILHL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro o pazaeny 15
Pa3nen 3. DieKTpOMATHUTHOE M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 5 5 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pa3nen 4. CBeToBbI€ SIBJICHUS
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 bubmmoteka [IOK



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

4.2 JIuH3BI ¥ onITHYECKHE TPUOOPHI 6 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6eoro cBera B CIIeKTp 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Paznen 5. KBaHTOBbBIE sIBJIeHUsI
bubnuorexa [JOK
5.1 6 1
(CTpOCHI1e ATOMHOIO 51pa https://m.edsoo.ru/7f41a4a6
5.2 HcnyckaHue 1 IOTJIOUICHHE CBETa aTOMOM 4 1 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SAnepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznen 6. [loBTOpUTEIbHO-00001Ia0 NI MOTY./Ib
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 9 bubmmnoreka [JOK
' Kypca pusmku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
Pa3nen 7. Ha3Banue
Hroro 0
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 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
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®usnka — Hayka 0 IpUPOJE.
SIBnenus npupoasl. Puznyeckue
SBJICHUS

MexaHndecKue, TeIIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

duznyeckue BeINYUHBI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenune
TEMIIEPATYPHI IPY TOMOIIH
KUJKOCTHOTO TEPMOMETpA U AaTYUKA
TeMneparypol”

Kak ¢usuka u apyrue ecTeCTBEHHbBIE
HayKH U3Y4aroT IPUPOY.
EcrecTtBEeHHOHAYUYHBIN METO
no3Hanus. Onucanne GU3NIECKUX
SIBJIEHUU C ITOMOIIBIO MoJieIel

bu6nunorexa [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JaJbHOCTh MOJETA MIAPUKa,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJtbIinie, ueM OoJibIe BhICOTa ImycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiectBa. ONbITHI,

bub6nmoreka [IOK

7 JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE https://m.edsoo.ru/f09fe0a
BEIIIECTBA
8 JIBr>KeHHE YaCcTHI] BEIIECTBA bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oBy»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIICCTB B PA3HBIX arperaTHbhIX
11 COCTOSTHUSIX M MIX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHI
BOJIBI
MexaHn4yecKkoe ABUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEpHOE bubmmorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6nuorexa [IOK
13 Ciopocts. EauruIEL cropocTu https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
HNuepuus. 3akoH HHEPITUH.
15 BSaI/II)hI/IIO,HCﬁCTBHe Tenpllclalc MpuYrHa bubmorexa LOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JBUKCHHUS TEJ
16 IInotHOCTE BemecTBa. Pacuer Macchl bu6nunorexa [JOK
1 o0beMa Tela Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue



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

IIJIOTHOCTH TB ép,Z[OFO TCIIa»

Pemmenue 3aga4q mo reme "IlmoTHOCTE

bub6nmoreka [IOK

18
BelecTna” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoiecTBus Tei. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas paborta «13ydyenue
20 3aBUCHUMOCTH PACTSIKCHUS
(tedopmaniun) IpyKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBaenune Tarorenus. Cuia TSHKECTH
CBsi3b MEX1y CHIION TSAXKECTH U
. bubnuorexa [JOK
22 Maccoii Tena. Bec tema. Pemenue
" " https://m.edso0.ru/ff0al778
3a7a4 o reMe "Cuia TSKeCTH
93 Cwita TSKeCTH Ha JPYTHUX IJIaHeTax. bubnmnoreka [JOK
dusnuecKue XapaKTepUCTUKHU IJIaHET https://m.edsoo.ru/ff0a1502
bu6nuorexa [IOK
24 N3mepenune cui. [{lunamomet
P A P https://m.edsoo.ru/ff0al8cc
b K
25 Bec tena. HeBecoMmocTh no/morexa [0
https://m.edsoo.ru/ff0a1778
ClokeHue IByX CUJI, HallpaBJIECHHBIX
26 10 OJTHOM MpsSIMOM brbmorexa [TOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOpeHCTBYIOMIAS CHIT
97 Pemenne 3aa4 mo Teme
"PaBHoelicTByrOmIas cuin"
28 TpeHue CKOJIbKEHNS U TPEHUE ITOKOSL. bubnuorexa IIOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHas pabora «/3ydeHue bubnuotexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIBXKEHUS OT CUJIbI JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenexue

30 PaBHOAECUCTBYIOIIEH CHJIbI
Pemienne 3amaq mo Temam: «Bec
31 Tenay, «I'padudaeckoe n300paxeHue bubnmnoreka [JOK
cuy, «Cuiibl», «PaBHOEHCTBYIOIAS https://m.edsoo.ru/ff0alde0
CHIT»
KoHTposibHas paboTa 1mo Temam:
«MexaHn4deckoe IBMKeHHE, «Macca,
32 INIOTHOCTBY, «Bec Temay,
«I"padmueckoe N300pakeHUE CUIT»,
«Cuabi»
33 JaBnenue. CriocoObl yMEHbILIEHUS U bu6muoreka [IOK
YBEJIMYECHUS TABICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTD
34 I[I[aBJ'IeHI/I}I rasa or o0néma bubmmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphl
Ilepenaua maBneHUs TBEPABIMU
35 TeJ'IF{):lMI/I, KHJIKOCTSIMH 1 f“)aSaMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6nunorexa [JOK
BBI3BAaHHOE JENUCTBUEM CHJIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBnenue B bubmuorexa [JOK
JKHAKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
38 CooOmarommecs CoCcyabl bubnmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bub6nmoreka [IOK

39 I'mapaBnnueckuii mpecc
AP P https://m.eds00.ru/ff0a3136
40 Manomertpsl. IlopiiHeBoi
JKUJTKOCTHBIM HAcoC
Atmocdepa 3emmn. [IpuunHb
CYIIIECTBOBAHUS BO3IYIIITHOM
ym i bubnnorexa [JOK
41 000J104KH 3eMJIH. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro TaBICHHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubnuorexa [JOK
42 Bec Bo3nyxa. AtmochepHoe naBiieHne
Ayx bep a https://m.edsoo.ru/ff0a2b5a
43 Wzmepenune atMmochepHOro 1aBiIeHHUS. bu6nuoreka [IOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCThH aTMOC(HEPHOTO
44 aBJICHHUS OT BLICOTHI Ha, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocgepHoe bu6muoreka [IOK
JIaBJICHUE Ha PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay mo reme "
ATtmocdepHoe naBneHue”
JlelicTBUE KUJIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEIIO bubmorexa [JOK
py ' https://m.edsoo.ru/ff0a3276
ApxumeoBa cuia
JlaboparopHas pabota «OmnpenencHue
48 BBITAJIKUBAIOIIEH CHIIBI, bubnuotexa [JOK

JICUCTBYIOILEH HA TEJIO, TOTPY>KEHHOE
B KUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas pabota 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJiE OT 00BbEMA MOTpyKEHHOU
B )KHJIKOCTh YaCTH TeJIa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHoCcTH"

52

Pemenue 3anaq no remam: «llnaBanue
cya0B. Bo3nyxonnaBanuey,
«/laBiIeHHME TBEPIBIX TEIN, KUIKOCTEN
Y Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonrponbHas pabora no reme
«/laBneHue TBEpABIX TEII, )KUIKOCTEN
U Ta30B»

54

Mexannueckas pabota

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTs. EnuHUIBI MOIITHOCTH

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI Npu
MOABEME II0 JIecTHHIIE"

57

IIpocteie MexaHU3MBI. Ppruar.
PaBHOBecue cuit Ha phIyare

58

Poeryaru B TexHuKe, OBITY H IPUPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue yciioBHil paBHOBECHS

0.5

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pbriara»

59

Pemenue 3amau 1o teme «Y CIIOBUSA
paBHOBeCI/ISI pmqara»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koadduruent nosesHoro neicTpust
Mexanu3ma. Jlaboparopuas pabora
«3mepenue KII/| HaknoHHOM
TTOCKOCTH

0.5

61

Pemenne 3ama4u no teme "Pabora,
MortHocTh, KIT/1"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuueckas OHECPpIus.
Kunernueckas n HNOTCHIHAaJIbHasA
OHCPIruAa

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT I10 TEME
"JKcrnepuMeHTaIbHOE ONpeiesieHNe
N3MEHEHHS KWHETHYECKON 1
NOTEHLIMAJIbHON YHEPTUH NPU
CKaTbIBaHUM TEJIa I10 HAKIIOHHOU
IIJIOCKOCTH"

65

KonTpomnpHas pabota mo Teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

66

Pesepsubriit ypok. PabGora ¢ Tekctamu
o TeMe "MexaHndeckoe IBIkeHne"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHrlit ypok. Pabora ¢ Tekctamu
o Teme "JlaBiieHue TBEPIBIX TEJl,
JKUJKOCTE! U ra3oB"

bu6nunorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHeiit ypok. Pabora ¢ Tekctramu



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

o teMe "Pabora. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
[
Jl:;_n Tema ypoka Beero Konrpoabnbie | IIpakTuyeckue fI[:;‘?eHI/Iﬂ :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenI
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUH U UX oiI)ITpHHe 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KUJIKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJIKOTO M Ta3000pa3HOTO COCTOSIHUI 1
BEIIIECTBA Ha OCHOBE MOJIOXKEHUN
MOJIEKYISIPHO-KMHETHYECKON TeOpHH
bu6nuorexa [IOK
5 Kpucrannuueckue u amopgHbie Tena 1 https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalluUIIPHOCTb. 1 bu6muoreka [IOK
IToBepxHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIupeHNe U CKaTHeE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TeMIepaTypbl cO
8 CKOPOCTBIO TETUIOBOTO JIBHYKEHUS 1
JaCTHI]
9 Brytpennsis sueprusi. CriocoOb1 1 bubnmoreka [JOK
VM3MEHEHUS BHYTPEHHEN dSHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenaun 1 bu6nunorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koupepennus "IIpakTnueckoe
WCIIOJIb30BAHHE TEMIOBBIX CBOMCTB

bub6nmoreka [IOK

1 BEILECTB U MAaTEpPUAJIOB B LEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TemnoTsl. Y aenbHas bu6nmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OaiaHca. bubnmnoreka [JOK
TennooOMeH U TEIIOBOE pABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBadnue ABICHUS bubnnorexa [JOK
TEIJI000MEHa ITPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit Boab!"
Pacuer konngecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEeBaHUS Tela
Y BBIIENIIEMOTO UM P OXJaXKICHUH

16 JlabopaTtopHas pabota "OmnpeneneHue bubnmnoreka [JOK
yEIbHON TEMJI0EMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE

18 KPUCTAJUTMYECKUX Ejn. VY nenbHas Bubnmorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA TIJIABJICHUS

19 JlaGopatopHas pabota "OmnpeneneHue bu6muoreka [IOK
yeJIbHOW TEIUIOTHI MJIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJCHCAIHUS. bubnuorexa IIOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas Temiora bub6mmoreka [{OK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpa3zoBaHMs U KOH/IEHCALHUH.
3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS
0T aTMOC(EPHOT0 JaBJICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxuocTs Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIaJKHOCTH BO3yXa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

24

[TpuHIUIBL pAOOTHI TEIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBUraTess BHyTPEHHETO CrOpaHUs

25

KII/I TermoBoro nBurarens.
TeruroBble ABUTaTENM U 3allUTa
OKpYXKarolle cpeasbl

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

26

3aKOH COXpaHEHMsI U ITPEBPALLCHHS
SHEPTHHU B TCIJIOBBIX IpOLECCaX

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "TennoBble SIBICHUS.
M3MeHeHune arperaTHbIX COCTOSTHUI
BemiecTna"”

bubmmoteka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerutoBele ABIeHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHMI BeliecTBa"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanusd tei. JIBa poaa
AJIEKTPUUYECKUX 3aPSI0B

30

VYpok-uccienoBanue "DaeKTpuzanus
TeJl UHAYKIUEH U MPU
CONPUKOCHOBEHUM"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEIL.

bu6nmoreka [IOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.
39 HanpsikeHHOCTB 3JIeKTPUYECKOro bubnmnoreka HOK
nosist. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TTOJIeH
Hocurenu snexkrpruyeckux 3apsaoB.
33 DnemeHTapHbIi 3apsa. CTpoeHue
aToma
34 [IpoBOIHUKY U TUANEKTPUKH. 3aKOH bu6nuoreka [IOK
COXPAaHEHUS AIEKTPUUECKOIO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bu6nunoreka [IOK
CBOWCTB AJIEKTPUYECKUX 3aPSAT0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIIOBUS €T0
36 cymectBoBaHus. VICTOUHUKH bubmmorexa LHOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleiicTBYS 2JIEKTPUUECKOTO TOKA bubmmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AIIEKTPUYECKOTO TOJISI HA POBOTHUKU 1
U JTUAJIEKTPUKU"
39 DIIeKTPUUYECKHI TOK B METaJlIax, bubnmnoreka [JOK
JKUJKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas ernb U €€ COCTaBHbBIS
4acTH
Cuna toka. JlabopaTopHas paborta
bu6nunorexa [JOK
41 "U3mepeHue u peryaupoBaHUe CHITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJIeKTPUYECKOE HAMPSUKEHHE.
BoasTMmerp. JTaboparoprast pabota

bu6nmoreka [IOK

42 "N3mepenue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsxeHus"

43 ConpoTuBieHHEe IPOBOJHUKA. bubnmnoreka HOK
VY 1enpHOE CONPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmnoreka [JOK
IIPOBOJIHHKA OT €T0 JUIMHBI, IIJI0IAIN https://m.edsoo.ru/ff0aa738
MONIEPEYHOr0 CeUYeHus U Marepuana'
3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma i yyacTka bubmiorexa LIOK

https://m.edsoo.ru/ff0aad4a

LEenH
JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUIMOCTH CHIIbI

46 TOKa, WAYILETO Yepe3 pe3ucTop, OT 1 brbmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HarpsHKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U NapaieIbHOE
COCIIMHEHUS IPOBOTHUKOB
JlaGopatopHas pabota "IIpoBepka

48 IIpaBUJIa CJIOKEHUSI HAIIPSLDKEHUN TTpH 1 bubmuoreka [IOK
MOCJIE0BATEIbHOM COCTUHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBWJIa AJIs CUJIBI TOKA IIPU 1 bubmuoreka [IOK

napauieIbHOM COETMHEHUHU
pe3ucropon"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemrenne 3a1a4 Ha IPUMCHCHHUEC

50 3akoHa OMa ISt pa3jInyHoro bubmmorexa [JOK
p https://m.edsoo.ru/ffO0aaf8a
COCTMHECHUS TIPOBOTHUKOB
51 PabGoTa 1 MOUTHOCTH 3JIEKTPUUYECKOTO bubnmnoreka HOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopuas padora "Omnpenenenue
52 a60TpLI u I;/IOHJPII)OCTI/I aneKTqueCKoro bubmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IICTTH B IIOTPEOUTEIIN
53 DJIEKTPUYECKOH SHEPTUHU B OBIT bubmorexa LOK
p P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe "DIeKTpUUECKUE 3apsiIbl.
54 3apsiKeHHbIE T;I;)a U UX ’ bubmorexa LOK
P . . https://m.edsoo.ru/ff0abd2c
B3anuMoercTBHUA. [10CTOAHHEIN
ANEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
"DIeKTpUUECKHE 3apsiIbl.
bubmmoteka [IOK
55 3apsoKeHHBIE Tea U UX
. . https://m.edsoo.ru/ff0abea8
B3anuMoecTBUA. [10CTOSTHHEBIN
ANEKTPUUECKUN TOK"
56 ITocTOSTHHBIE MATHUTEI, HX
B3aMMOJIEHCTBHE
57 VYpoxk-uccnenosanue "N3yuenue bubnmnoreka [JOK
MOJIeH TTOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruaunTtHoe nosie. MaraHuTHoOE 110JIe
bu6nunorexa [JOK
58 3eMIIH U €ro 3HaYeHHE I )KU3HH Ha

3emite

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT OpcTeaa. MarauTHoe nose
AJIEKTPUUECKOTO TOKa MaruutHoe
10JI€ KaTYIIKHA C TOKOM

bub6nmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpriMeHeHue 3JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas pabora
"N3y4yeHue neicTBUSI MAarHUTHOTO
10JISI HA TPOBOJIHUK C TOKOM"

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcrons3oBanue
AIIEKTPO/IBUraTes e B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 u3yuyeHue
paboThI neKkTpoaBUraTesns"

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

62

OnbiTel @apases. 3akoH
AIIEKTPOMATrHUTHON MHIYKIIHH.
[IpaBuio Jlenna

63

OnektporeHeparop. CrocoObl
MOJTYYEHUS DIIEKTPUICCKON YHEPTUH.
DNEeKTPOCTAaHIIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

64

[ToaroToBka K KOHTPOJIBHOM padboTe
1o TeMe "DJIEeKTPUIECKHE U
MarHuTHBIE SIBJICHUS"

65

KonTpomnpHas pabota mo Teme
"DNeKTpUUYECKUE U MATHUTHBIE
siBJICHUS"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0acb14

66

PesepBHeiit ypok. Pabora ¢ Tekctramu

bu6nunorexa [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TermnoBble aBiIeHUS"

https://m.edsoo.ru/ff0accbe

PesepHbIii ypok. PaboTa ¢ Tekctamu

bub6nmoreka [IOK
67 "TI i 1
Ho Teve OCTUOSIHH,I,’ IH https://m.edsoo.ru/ff0acdc6
SJIEKTPUYECKUMN TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o TeMe "MarHutHsbie siBICHUS "
OBUIEE KOJIMYECTBO YACOB I1O 68 145

[TPO'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KosnuuyectBo yacos DJIEeKTPOHHbBIE
°
Jl:;_n Tema ypoka Beero Kourpoubnbie | Ilpakruyeckue fI[:;‘?eHI/Iﬂ :)I;I[?;I;zizlfenbnme
padoThI padoThI pecypenI

1 MexaHuueckoe IBUKEHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEILHOCTh 1 bu6nunoreka [IOK
MEXAHUYECKOI'0 IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bu6nuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIMHENHOE

4 nBuxkeHue. CpenHsis 1 MTHOBEHHaAs 1
CKOPOCTh

5 [IpsimonuHetHOEe paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOITMHEWNHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHS. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OmnpeneneHue

7 YCKOpEHHMS Tena Ipu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1iockocTh"

8 CBob6onHoe nasenue Ten. OnbIThI 1
lamunes

9 PaBHOMeEpHOE ABMXKEHUE TIO 1 bubnmoreka [JOK
OoKpyxHoCTH. [Tlepuon u yacrora https://m.edsoo.ru/ff0ael176



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

oOpaiueHus. JInHeliHas U yriaoBas

CKOPOCTH
10 LleHTpOCTpEeMHUTEILHOE YCKOPEHHE
11 IIepssiii 3axk0oH Hprotona. Bektop bubnuoreka [IOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAA CHla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bu6nuoreka [IOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHue bu6nuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 . r
Cina ypyroctit. 3axott I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaGopatopHas pabota «OmnpeneneHue bubmmnoreka [JOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoteka [IOK
18 C
i Tpett https://m.edsoo.ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna but6mmorekxa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OmnpeneneHue bu6muoreka [IOK
Kod(duImeHTa TPeHHs! CKOIbXeHns" https://m.edsoo.ru/ff0af8be
Pemenne 3amad no reme "3akoHsbI
21 Herotona. Cuita octu. Cuna Bubnmorexa LIOK
. TERYE ' https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
99 Cuuia TSKeCTH ¥ 3aKOH BCEMUPHOTO bubmuoreka [IOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
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

MageHus

Ypok-koHhepenius "J[BrkeHue Tein

23 BOKPYT I'PaBUTALIMOHHOIO LIEHTpa
(Conneunas cuctema). ['amakTuku"
Pemenue 3anau no teme "Cuna
24 TSKECTU U 3§K0H BCEMHUPHOIO bubmiorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4eckast CKOpOCTb. bu6nuoreka [IOK
HesecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONH TOYKH.
AGcom0THO TBEPAOE TEIIO.
26 PaBHoBecue TBéIr))IlOFO Tena C bubmmorexa LIOK
NS https://m.edsoo.ru/ff0afe36
3aKpeIUIEHHOW OChIO BpAIIICHUSI.
MowmeHT cuinsbl. LleHTp TsxecTn
PaBHOBecue MaTepualbHOW TOUKHU.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENIA ©
3aKpeIIEHHOW OChIO BpaIICHUSI.
MowmeHT cuinsbl. LleHTp TsxecTn
78 Pemenne 3agau mo reme "MomeHT bubmuorexa [JOK
cuisbl. Llentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToarotoBka Kk KOHTPOIBHON paboTe MO
29 Tel\fe "MexaHquCK(Ije )IBI/I)KGEI/IG. bubmmorexa [IOK
. https://m.edsoo.ru/ff0b0408
Bzaumopeiicteue Ten"
KonTpomnpHas pabota mo Teme
30 "MexI:lHquCK(I))e JIBIKEHUE. buomorexa LIOK
. https://m.edsoo.ru/ffOb06ec
Bs3aumoneiictBue Ten"
31 Nmnynbse Tena. Umnynbsc cuiibl. 3aKoH bubmuoreka [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXPaHEHHUs UMITYyJIbCa. YIIPYroe u
HEYIIPYTro€ B3aUMOJICCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3agau mo reme "3akoH

bu6nmoreka [IOK

32 COXpaHEHHUs UuMIysibca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6mmoteka [IOK
34 Mexannueckas paboTa U MOITHOCTh https://m.edsogru/ﬁ0b0a84
35 PaGota cuIIBI TSDKECTH, CHIIBI bubnnorexa [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «OmnpeneicHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBH)KEHHUHM Tella 110
TOPU30HTAJIBHOM MOBEPXHOCTH»
37 CBsi3b 3HEPTUH U PaOOTHI.
[ToreHunaneHas sHEpPIrUs
38 Kunernueckas sneprus. Teopema o bubmmnoreka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlabopaTtopnast pabora «3yuenue bubnmoreka [JOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHoe NBMKEHHE U €T0 bu6nunorexa [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaeOaHusl. bubnmoreka [JOK
Breinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnyeckui U Npy>KUHHBINA

MasATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccrienoBanue «3aBUCUMOCTh
nepuosia KojaeOaHui OT )KEeCTKOCTH
MPYKUHBI U MAacChl Ipy3a»

bubnmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpanienue 3uepruu npu
MEXaHUYECKUX KOJICOaHUAX

46

JlaboparopHas paborta «OmnpeneicHue
YaCTOTHI U TIEPUOJIa KOJICOaH A
NPY>KUHHOTO MasiTHUKA

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

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH NIEproJia KoJaeOaHmi
rpy3a, TOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

bubnuorexa [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckie BoiHbl. CBOKWCTBA
MeXaHU4eCcKuX BOJIH. [IponosbHbIE
IIOIIEPEYHBIE BOJHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHbpepeHus "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuyeckre BOJIHBI"

50

3Byk. PacnipocTpanenue u orpaxeHnue
3ByKa

51

VYpoxk-uccnenosanue "Habmronenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koH(pepeHus "YIIbTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

but6mmoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOU padboTe O

but6mmoreka [{OK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHbI COXPaHEHHUS.
Mexanudeckue KojIe0aHust U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonTponbhas pabota o teme

55 "3aKkoHBI cOXpaHeHUs. MexaHu4YeCKre
KoJieOaHMS 1 BOJHBI"
56 DJIeKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBOICTBA 2JIGKTPOMArHUTHBIX BOJIH
Ypok-konpepennus "llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonb3oBaHue 3J1€KTPOMarHuTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJISl COTOBOM CBSI3U"
Vpok-uccnenopanue "M3yuenue
P . i bubmorexa [JOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOII[bI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1au Ha onpeeneHme
60 YacTOTHI U JUTMHBI 3JIEKTPOMAarHUTHON
BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 CxopocTh cBeTa. BomHOBEIE CBOMCTBA bubmorexa HOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hctounuku cBera. [IpsmonuneitHoe
62 P 3 bubmuorexa [JOK
acIpocTpaHeHHe CBeTa. 3aTMEHUS
pactpoctp https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpa)K€HUs CBeTa. 3epKaia.
63 Perrenue 3a1a4 Ha IpUMEHEHHE bubmorexa LOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHUSI CBETA
64 [Ipenominenue cBera. 3aKkoH bubnmoreka [JOK



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

IMPECIOMJIICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHyTpEHHEE OTPa’KEHUE CBETA.

65 Hcnonp30BaHue MOIHOIO BHYTPEHHETO bubamorexa LIOK
OTpaKeHMsI B ONITHYECKUX CBETOBOAAX s famzsuo. S Cat
JlaGopaTtophas padota "HcciaenoBanue

66 3aBHCUMOCTH YTJIa MPETOMIICHHS
CBETOBOI'O JIy4a OT yIJa MaJeHUs Ha
rpanuue "Bo3ayx-crexsio""

Ypok-koHpepennus "Mcnonb3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPaKEHUS
CBETOBO/IbI, ONTUKOBOJIOKOHHASI CBS3B"
bubmuoreka [JOK
68 JIunzbl. OnTuyeckas cuia JIMH3bI https://m.edsoo.ru/ffOb3f2c
N bubmoreka [JOK

69 [TocTpoenne n3o0paxeHnit B IMH3aX httos://m.edsoo.ru/ffob4d4a
JlaboparopHas pabota "Onpenenenue

70 q)OKylchorE paCSTOHHI/IH u olslTquCKoﬁ bubmmorexa LHOK

. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIEH JTUH3BI"

71 Ypok-koHpepenus "OnTudeckue bubmuorexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak onTuyeckast cucrema. 3peHue Bubmmorexa [IOK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepenuus "lepexTot
3penus. Kak coxpanuts 3peHue”

Paznoxxenue 6enoro cBera B CIIEKTP.
74 OnpiTel HetoToHA. CliokeHne bubnuotexa [JOK

CIIEKTpaJbHBIX LIBETOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



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

JlaGopaTtopHas padota "ONBITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H

bubmuorexa [JOK

75 BOCIIPUATHUIO LIBETA IPEIMETOB MPHU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0/ICHUH Yepe3 I[BETOBbIC
bmbTpe"
VYpok-npaktukym "BonHoBbie
76 CBOICTBa cBeTa: AucCIepcus,
uHTephepeHus u nudpakus"”
77 OmneiTel Pesepdopaa v uranerapHas bubnmnoreka [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u norjioneHue cBera
79 aTOI\ZOM. KBaHTHI. HHEIeﬁanBIe bubamorexa LHOK
https://m.edsoo.ru/ff0c144c
CIEKTPHI
80 VYpoxk-npaktukyMm "Habmronenue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTD U €€ BUIBI bubnnorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atoMHOTO sisipa. Hykmonnas bubnmnoreka [JOK
MO/JIE]Ib https://m.edsoo.ru/ffOc18ac
83 PanuoaxkTuBHBIE IpeBpalleHus. bubmuoreka [IOK
H3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3anau o teme: but6mmorekxa [IOK
"PanunoakTuBHBIE TpEeBpalLieHUs " https://m.edsoo.ru/ffOclb4a
85 [Tepwon moypacmana
VYpoxk-koHdpepenuus "PaanoakTuBHbIe BuGmiorexa [IOK
86 U3ITy4EHUs B IPUPOJE, METULIMHE,

TeXHukKe"

https://m.edsoo.ru/ff0c2126



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
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SlnepHble peakiyu. 3aKOHbI
COXpaHEHHUs 3apsI0BOI0 U MacCOBOTO
qHCell

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBsI3u aTOMHBIX siiep. CBs3b
MacChl ¥ DHEPTUH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "Snepueie
peakuun"

90

Peakuum cunTe3a M AeNeHUS aep.
Wcrounuku sneprun ComnHila u 3B€37

bubnuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepennus "Anepuas
sHepreTuka. JlelicTBus
PaauOaKTUBHBIX U3TyYECHUN HA )KUBBIC
OpraHu3MbI"

92

[ToaroroBka K KOHTPOJIbHOI paboTe Mo
TeMe "DIIEeKTPOMAarHUTHOE TOJIE.
DJIEKTPOMAarHUTHbIE BOJHBI.
KBanTtoBrie aBicHus"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanTosrie gnenus"

94

[ToBTOpenue, o6oOIIeHNE.
JlaGopaTopHbIie paboTHI O KypCy
"B3zanMmoneicTeue Ten"

but6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBropenue, 06001eHue. Perenne
pacyeTHBIX ¥ KAYeCTBCHHBIX 33]1a4 10
teme "TeroBble mpoiecch”

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTopenue, o6061meHue. Pemmenue

bu6nunorexa [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX M KaYECTBEHHBIX 3a7a4 M0
teme "KIIJ] TeroBbix ABurarenen”

https://m.edsoo.ru/ff0c2a22

IToBTOpenue, 0600meHNE. Permenue

bu6nmoreka [IOK

97 1
pacYeTHBIX ¥ Ka4eCTBEHHBIX 337124 110 httos://m.edsoo.ru/ffoc2b30
teme "KII/] snexkrpoycTanoBoK"
IToBTOpEeHune, 0600IIECHHE.
98 ﬂag(T) ET:){ HHLIG a6H:TII,{IHn0 KypcC 1 1 bubmmorexa LIOK
" paTop P " ypey https://m.edso0.ru/ff0c2c52
CBeTOBBIE SABJIEHUS
[ToBTOpenue, 0606meHue. Pabora ¢
99 TEKCTaMH MO0 TeMe "3aKOHBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHECHHS B MEXaHHKE
IT , 0000 . Pa6
100 | rexcro no teve "KoxeGanns ) BuGmorera 10K
| https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o0o0mmenue. Padora ¢
101 TekcTaMu 1o TeMe "CBeTOBBIE 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTOopenue, o0o0mmenue. Padora ¢
102 TekcTamu 1o TeMe "KBanrToBas u 1
snepHas ¢puzuka"
OBUIEE KOJIMYECTBO YACOB I1O 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JIAA YYUTEJIA

«COopHuk 3ama4 o pusuke 7-9 kimace» nop pen. Ilepoikruna

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bu6nmoreka [JOK






