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HOACHUTEJIBHAA 3AIINCKA

HopmoTtuHo-mipaBoBas 6a3a:

1. ®epepanbublil 3ak0H OT 29 nekadpst 2012r.Ne 273 @3« O6 obpazoBanuu B Poccuiickoit
denepauuu.»;

2. ®I'OC ocHOBHOTO 00IIETO 00pa30BaHUs, YTBEPKICHHBIA TPHUKAa30M MUHHCTEPCTBA
npocselenus Poccuiickoit ®enepannn ot 31.05.2021 Ne287;

3. ®enepanbpHas 00pa3oBaTenbHas IPOrpaMMa OCHOBHOTO 00IIETo
00pa3oBaHUs,YTBEXKICHHAS TPHUKa30M MHUHHCTEPCTBA MPpOoCBenieHus: Poccuiickoit
®enepaunu ot 22.12.2022 nox Ne71764.

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTIO 00Iiero oOpa3oBaHMsI COCTaBlieHa Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBatenbHOM Tporpammbl, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ yué€rom
dbenepanbHOl pabodeil mporpamMmbl BocmuTaHus W KoHIENMM TpemnojaBaHus y4eOHOTO
npeamera «Pu3ukay.

Copepxanue  mporpaMMmbl 1o  (u3Mke — HampaBieHO  Ha  (OpMHUpOBaHUE
€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH OOYydYaloIIUXCs M OpraHu3alvio u3ydeHus (U3MKu Ha
NesITeNbHOCTHOW OCHOBe. B mporpamMe mo (u3MKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanmit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
MEeTanmpeaIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO O0IIIEr0 00pa3oBaHMs.

[Iporpamma mo Qu3uKe ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuana Mo rojaam
oOydeHus (1o Kiaccam), TpeajaracT MPUMEPHYIO TOCIEIOBATEILHOCTh H3YUYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS MPEIMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOEHHOCTEH 00yJaroIMXCsl.

[Iporpamma no ¢usuke pa3paboTaHa ¢ IeNbI0 OKa3aHHUsI METOJUYECKON MOMOIIH YUUTEII0
B CO3JaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.

Ousuka SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIS)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydaeMbIX XUMUEH,
ouonoruei, actrpoHomueil u usnueckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOolsiee siCHbIe 0Opa3lbl MPUMEHEHHS Hay4YHOTO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOJTYUYEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

Opna U3 TIaBHBIX 33734 (U3NYECKOro oOpa3oBaHUs B CTPYKType oO0Imiero oopazoBaHUS
cocTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTM M HHTEpeca K Hayke Yy
oOyuaromuxcs.

WN3yuenne ¢usukn Ha 06a30BOM YpOBHE IMpeANojaraeT OBIAJACHHUE CIEeIyHOIIUMHU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

® Hay4dHO OOBSICHSTH SIBICHUS;

® OIIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHMUS;

® UHTEPHpPETUPOBATH JaHHBIE W HCIOIb30BaTh Hay4yHbIC JOKa3aTeNbCTBA IS
MOJTY4E€HHS BBIBOJIOB.

Henmn wn3yueHuss (U3MKUA Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs ONpPE/IEICHbI B
Konuenuu npenogaBanus yueOHoro npeaMera «Pusnka» B 00pa30BaTENbHBIX OpPraHU3alUIX
Poccuiickoit ®@enepanuu, peaqu3yloUMX OCHOBHBIE 00I1I€00pa3oBaTeNbHbIE IMPOTPAMMBI,



yrBepkAEHHOU pemenrnemM Kosurernun Munncrepersa npocsemenuss Poccuiickon ®enepanuu
(mportoxon ot 3 nexadps 2019 r. Ne TTK-48H).

ey u3ydyenus Ppu3uKu:

e npuoOpeTeHHEe HHTEpeca W CTPEeMJICHUS OOYyJaromuXCs K HAyYHOMY H3YUCHHIO
IIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

® Da3BUTHE TMPEICTABICHUA O HAyYHOM METOAE TO3HaHUS U (OPMHPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK pe3ysbTaTa U3y4eHHsS OCHOB CTPOCHUS
MaTepuH U HyHIAMEHTAILHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MPEICTABICHUIA O POJIM (PHU3UKHU JUIS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cepax Oyayuieil npodeccuoHambHOM
NESITeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalIbHEUIIIEMY 00YyIEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTrkeHre 3TUX Iened nporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOIO OOILEro

00pa3zoBaHus 00eCIIeYNBaACTCS PEIICHUEM CIISIYIONNX 3a/4a4.

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOEHHM BEIIEeCTBA, O MEXaHWYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MAaTHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e 1puoOpeTeHHe YMEHUH ONUCBhIBATh U OOBACHATH (U3NYECKHE SBJICHUS C
WCII0JIb30BAHMEM TOJIy4YEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB pEIIeHUs NPOCTEHIINX pPACYETHBIX 3aJad C HCIOJIb30BAHHEM
(buznueckux MoJenei, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE yMEHUN HaOIIOAATh MPHUPOAHBIE SBJICHUS U  BBINOJHATH  OIBITHI,
nabopatopHble pabOThl M 3KCIEPUMEHTAIBHBIE MCCIEI0BAHUS C MCIOJIb30BAHUEM
W3MEPUTENbHBIX TPUOOPOB;

® OCBOCHHE MPUEMOB paboThl ¢ WHpOpMaIueln (PU3NUECKOro coaepKaHUs, BKIIOYas
MH(OPMALIUIO O COBPEMEHHBIX JOCTH)KEHMSIX (U3MKH, aHaIu3 U KPUTHYECKOE
OlleHHBaHKE UH(OPMaLIUY;

® 3HAKOMCTBO CcO cdepaMu NpodeCcCHOHATBHON AeATeIbHOCTH, CBSI3aHHBIMU C (PU3HUKOIMA,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTMKEHUSIX (PU3NUYECKOI HAYKH.

Ha usydenne ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaMTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Helelo), B 8 kiacce — 68 yacoB (2 yaca B
HEJIIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme o Gpu3uKe rnepeueHb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
pEKOMEHAATENbHBIA XapaKTep, YYUTENb JIelaeT BHIOOp MpoBeAeHUs JabopaTOpHBIX padoT u
OTIBITOB C YY4ETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJYaromMXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHuH, MpesiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO AK3aMeHa Mo (pusmke.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®u3uka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenMUMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,

SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0OBbsACHEHHEe Habmogaemoro spieHus. OnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBHIC SIBIICHHUS.

2. ®wusuveckre MPHOOPHI U TIPOIEAYPA NPSIMBIX U3MEPCHHIH aHAJIOTOBBIM M ITU(POBHIM
prudopoM.

Jlabopamopnuie pabomul u onvimot.

Omnpenenenne eHbl JEICHHS KTl U3MEPUTEIHLHOTO TIprbopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TE.

W3mepenue temmeparypbl MpH MOMOLIM >KUAKOCTHOTO TEpPMOMETpa U JlaT4MKa
TEMIEPATYPHI.

aorwpnE

6. IlpoBeneHue wucciemnoBaHHWs 1O MPOBEPKE THUIOTE3BI: JAITBHOCTh TOJETA IIApHKA,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIe BHICOTA ITYCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BemecTBa: aToMbl W MOJIEKYNbl, MX pa3Mmepbl. OTMbBITHI, JOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE BEIIECTBA.

JIBwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddys3usa. BzauMoneicTBHe dYacTHI] BEIISCTBA: MMPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOCHHE Ta30B, JKHUJIKOCTEH W  TBEPIBIX
(kpucTamuinueckux) Ten. B3auMocBs3b MexAy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIEL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HalGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAaHUEM YacTHUIL
BEIIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OnbITHI 110 HAOJIIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBUS CHUII MOJICKYISIPHOTO MPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepuuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak MPUYMHA W3MEHEHUS
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuka B3aumojnerctBust ten. Cuna ympyroctd u 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuil. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.

N3mepenne ckopocTr NpsSMOJIMHENHOTO IBU>KECHHS.
Habntonenue siBjaeHUs] HHEPIUH.

Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHe Mace M0 B3aUMOJICUCTBUIO TEJT.

ok wnE

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHne cpemHel CKOPOCTH CKOJBXKEHHS OpycKa WM IMapuKa MO0 HAKIOHHOW
MJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MamMHBI. 3aBUCUMOCTH JABJICHUS KHUAKOCTU OT
riyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs — cocynsl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmn. OnbiT Toppuuemnu. M3mepenune aTtmMocdhepHOro AaBlieHUs. 3aBUCUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxornaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTyphI.

[lepenava naBIeHUS KUIKOCTHIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

o~ wbdE



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha TeNo, NOrpYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKA M OIpPEICIICHHE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

M

exaHnyeckas pabora. MoOLIHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ MPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHernueckas W noTeHUManbHas sHeprud. [IpeBpaienue
OJHOTO BHJa MEXAHMYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUUYECKO TEOpUH CTpOEeHUs BelecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BemlecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIAIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBW)KEHHUS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW OHEpruu: Tervionepenada u
coBepireHre padboThl. Bupl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyUeHHE.



KosmuecTBo TemnoThl. Y7enbHas TEINIOEMKOCTh BeLIeCTBA. TeII0OOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oananca. [lnaBieHue W oTBepAeBaHUE KPHCTAILTMYECKUX

BCIICCTB.

VYnaenpHas Ttemnora ruiaBleHus. [lapooOpa3oBanme u koHueHcanws. Mcnapenue.

Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HabmroneHnue O6poOyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TEIIOBOTo pacIupeHHs Tell.

5. VI3MeHeHue naBieHUS raza Mpu H3MEHEHUH 00bEMa M HarpEBAHWUN WITH OXJTAKICHHH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne pu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlIeHUs BO3lyXa B OaJUIOHE IUTPUIIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH [JaBJICHHUS BO3[yXa OT ero obnéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHUS BHYTPEHHEHW 3HEPrUM Tejla B pe3yiabTaTe Teluionepeaadd u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue ynenbHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro noss. [IpuHuun cynepro3unun
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUA OJEKTPUUYECKOro Toka. VMcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHHE BewlecTBa. 3akoH Oma 118 ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENIh TIOCTOSHHOTO TOKa. lcrmosib3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnekrporeHepatop. CrnocoObl MNOMyYEeHHUS JIIEKTPUUYECKOW SHEPruu. JNEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBHE€ MarHUTHOTO TOJIA Ha MPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.

CoNaOrLNPE
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Jlabopamopusie padomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u peryaupoBaHue HaIPSKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IIONIA ! IIONIEPEYHOTO CEYCHUS U MaTepHaa.
8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TpPU TOCIEIOBATEIHHOM COCIUHEHUHU
TIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Onpenenenrie MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsOKCHHUS
Ha HEW.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHWTOB TP WX OOBEIUHEHUU U
pa3JelieHuu.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa U HaIIPaBJIEHUs TOKA B KaTYIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.
20. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE
W3MEHEHUI 3HaYEHUS U HAMPaBJICHUS UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosiiHelHoe ABrkeHue. CBoOoHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.

PeakTuBHOE IBMIKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. V3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B cHcTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBUKCHHH OTHOCHUTEIBHO KaOMHETa (DU3UKH.

7. 3aBUCHMOCTBH YCKOPEHHSI TeJIa OT MacChl TeJla M ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJ.

12. CoxpaneHre UMITYJIbCa MPU HEYIIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcrpynpoBaHue TpakTa JUlsl pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IIapyKa UM TeTIEKKH.

2. OmpepneneHue cpeaHE CKOPOCTU CKOJBKEHHUs Opycka WM JBUKCHHUS LIapHKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM [IBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CAH TMPU PABHOYCKOPEHHOM JIBIDKEHHWH O€3 HadaabHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK pSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIbI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
TTABJICHHUS.

7. OmnpeneneHue KodPPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTU MPYKUHBL.



9.

Omnpenenenue pa®OTHl CWIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxaromue koyiebanus. BerHyxaeHHble koiebanus. Pezonanc. MexaHWUYeCKHUe BOJIHEI.

CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

Jemoncmpayuu.

1. HaGmronenue xosieGaHUM TEN MO ASUCTBUEM CHUJIBI TSHXKECTH U CHIIBI YIIPYTOCTH.

2. HabOmonenue xosebaHuii rpy3a Ha HUTH U HA TIPY)KUHE.

3. HabGnroneHne BEIHYXKICHHBIX KOJICOAHUI U pe30HaHca.

4. PacnpocTpaHeHue IpoA0JIbHBIX U MONEPEUHbIX BOJIH (HA MOJIEINN).

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HAHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U NEPHOa KOJIeOaHHM MPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.

4. HWccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCHMMOCTU MepHOJa KOJeOaHUW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJia KoJeOaHUW MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIE€KTPOMArHUTHBIX

BoJiH. [IIkana QJICKTPOMAroHMTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM

CBA3U.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMicTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monenb cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHUE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpa)KEHHUS CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmuze. Omnrtmdueckass cuctema (oToamnmapara, MHKPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[Ipunnun neiictBus ¢poroanmnapara, MUKpPOCKOTIA U TEJIECKOIIA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJaeHusl.
N3ydeHne xapakTepuCTUK H300pakeHUs IIpeIMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnBITHI IO PA3JI0KEHUIO OEI0Tr0 CBETa B CIEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjouieHne ceera aroMoM. KBautel. JInHeiuaTble CIEKTPBHI.

PamnoaktuBHOCTE. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiu. 3aKOHBI COXPAaHEHHUsI 3apsiIOBOTO U MAacCOBOIO UMCE. DHEPrus CBS3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuu cuHtesa u AeneHus sanep. VcrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

ok wnPE

CrieKTpspl U3JIydeHUs U TOTJIOIICHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmro/eHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTy4eHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHHE SHEPTHHM YaCTHUIBI MO TOPMO3HOMY MyTH (110

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[loBTOpUTENBbHO--0000MIAIOIMI  MOIY/Ib [peAHa3HAYeH JUld CUCTEeMaTH3aluu U
00001IeHNsT TPEIMETHOTO COJICPYKAHMSI U OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO MPU U3yUCHUN
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NESTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneunBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
MeTaIpeIMETHBIX IUIAHUPYEMBIX pe3yabTaToOB 00yueHus, dopmupyercs
€CTECTBEHHOHAyYHasIrPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB MCCIEA0BaHUS SBJICHUN
npupoabl W TCEXHUKH, OBJIAACHHUC YMCHUSIMU 00BACHSTD (1)I/ISI/III€CKI/I€ SABJICHUA, TIPUMCHAA
IMOJIYYCHHBIC 3HAHWA, p€IIaTh 3aJla4i, B TOM YHCJIC KAYECTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
qTo o6yqa}01u1/1ecs[ BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacro3HaBaTb U HAYYHO OOBSICHSTH (1)I/ISI/I‘ICCKI/IC SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICOO0OBAaHUA (bI/I?:I/I'-IeCKI/IX ﬂBHCHHfI, B TOM 4YHCJIEC JIA
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4dyHbIE OCHOBBI HambOoJiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIMOJIb30BAaHUs PA3IUYHBIX HMCTOYHMKOB JHEPIUM HA OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHUE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

B pesynpraTe wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y
oOyuaronierocs OyayT chhOpMHUPOBAHBI CIICIYIONTUE INYHOCTHBIC PE3yIbTATHl B YACTH:

e 1) MaTpHOTHUYECKOT0 BOCIIUTAHUSA:

e [] mposiBJICHHE MHTEpPECA K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (hU3nueckoit
HayKH;

e [] ICHHOCTHOE OTHOIIEHHUE K IOCTIKEHHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

¢ 2) rpaskIaHCKOr0 M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

e [] rOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHHH OOIIECTBEHHO3HAUYNMBIXH ITUUYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

e [] 0CO3HAaHME BAXKHOCTH MOPAIbHO--3TUUECKHUX MIPUHITUIIOB B JIEATEILHOCTH YUYEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

e [ BOCHPHUATHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHHE IEHHOCTH (PU3NUYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

e [] pa3BuTHE Hay4yHOI1 JITOOO3HATENILHOCTH, HHTEPECa K UCCIIEIOBATENLCKOM 1eATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOLHOHAJIBLHOI0 0J1ArONOJYy U

e [] oco3HaHME LIEHHOCTH 0e30macHOro o0pa3a *HU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e [] chopMUPOBAHHOCTH HaBbIKA peduIeKCHH, TPU3HAHKE CBOETO IpaBa Ha OLIMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAaKTUUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNIbHOM
OpraHu3aliy, TropoJa, Kpas) TEXHOJOTMYEeCKOW U COLMAJbHOM HAampaBiIE€HHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

e [] uHTEepec K MPaKTHUECKOMY U3YYEHHUIO MPOoQeccHii, CBA3aHHBIX C (UBUKOM;

e 7) 3K0OJIOrMYeCKOro BOCTIMTAHUS:

e [] opueHTanMs Ha NpUMEHEHHE (PU3MYECKUX 3HAHUW s pElIeHUs 3agad B 00JacTu
OKpYXarollleld cpefibl, IAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCIIEICTBUM
JUISL OKpYKaroLIel cpebl;

e [] oco3HaHue TI00ATBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOTIeM U MyTei UX pelIeHHUs,

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0BUSIM COUMATbHOM M PUPOAHOM Cpeabl:

e [] moTpeOHOCTHP BO B3aUMOJCWUCTBUU TPU BBHIMOTHEHUHM WCCIEIOBAHUIA U TIPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e [] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

e [] morpeObHOCTh B (JOPMHPOBAHUHM HOBBIX 3HAHHWI, B TOM uucie (GopMyIHpoBaTh HJIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

e [] ocozHaHue ne(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIACTH (PU3UKU;



e [J myaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUMH;

o []

CTPCMJICHHUC AaAHAJIM3UPOBATHL W BbBIABJIATL B3aUMOCBA3UM IIPHUPOIHL, O6IJ_ICCTBa n

O9KOHOMHMKH, B TOM YHUCJIC C UCIIOJTBb30BaAaHHCM (bHSI/II-IGCKI/IX 3HaHHﬁ;

e [] OLEHKAa CBOMX JEHUCTBUM C y4ETOM BIMSAHUSA HA OKPYXKAIOUIYI0 Cpely, BO3MOKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynpraTe ocCBO€HMsS IporpaMMbl 1O (PU3MKE HAa YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHBbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpPCaJbHbIE yUeOHbIE NEUCTBUS, PETYISATUBHbIE YHUBEPCATIbHbIE YUeOHbIE AEHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SBJICHMIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUHs B pacCMAaTPUBAEMBbIX (haKkTax, NaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJIATh TIPUYNHHO--CIICJICTBEHHBIE CBS3M TPU HM3YYCHUHM (PU3HUYECKHUX SIBICHUH WU
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (PHU3UIECCKUX BEITHUYMH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKoW 3amadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hambosiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA

HCITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpOBOAWUTE IIO0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HeOO0JIBIIIOE HCCICOOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLOCHUBATL HAa INPHUMCHUMOCTbL U JOCTOBCPHOCTH I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XO[¢C
HUCCIICOOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCJICAOBAHMA,

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IIponeCCoB, a TAKXEC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

MPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKe U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MHPOPMALUIO PA3TUUYHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBlIeHUs HH(GOPMALMHU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMM, JAWarpaMMaMH, HWHON
rpaduKoil u UX KOMOMHAIUSAMHU.



KOMMyHHKaTI/IBHBIe YHUBEPCAJBHBLIC yqeﬁnble JelcTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBbl M BBICKA3bIBAaTh UJICH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIeprMeHTa, NCCIIEAOBAHMS, TPOCKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIpH pELIeHUH KOHKPETHON (pr3nuecKoil mpoOiemsl;

NPUHUMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTIDKEHHUIO: PACIIPEeIsiTh PO, 00CYKIaTh MPOIECCH U PE3YNIbTaThl COBMECTHON
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OIICHMBATh KAYeCTBO CBOETO BKJI3Aa B OOmIMA TNPOAYKT 1O KPUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBEpCcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMYHBIX TOJXOJAX TNPUHATHS pPEIICHUH (MHIWBUAYaIbHOE,
MIPUHSATHUE PEIICHISI B TPYIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTABJIATh QITOPUTM peIleHUs] (PU3MUYECKOW 3aJayd WM IUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh Npe/laraeMble BApUAHTHI PEIICHHIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OLICHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUs (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHUBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YNIbTATA LIENH U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMATb MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABAaTh CBOE MpaBO Ha OIMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajay MU B
YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

® UCMOJb30BATh TMOHATHS: (HU3UYECKUE U XUMHUYECKHE SBJICHUS, HAOIOJCHNUE,
SKCIIEPUMEHT, MOJIEINb, TUIIOTE3a, CIUHHUIBI (PU3MUYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHCTBYIOIAsl cwia, Aedopmarus (ympyrasi, IUIacTUYecKasi), HEBECOMOCTD,
COOOIIAOIINECS COCY/IBI;

e paznuuath sBieHUs (AUQdy3us, TEIIOBOE IBHKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJCICTBUE TeJl, paBHOBECHE
TBEPABIX TeNl C 3aKpEIJIEHHOW OChbIO BpalleHWs, Meperada JaBi€HHUS TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBleHUE, IIaBaHUe T, IPEBpallleHus
MEXaHUYECKOH HEPTUH) IO OMHMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SIBJICHUI B OKPYKAIOLIEM MHpPE, B
TOM 4ucie (QU3NYECKHE SBJICHUSA B IMPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHHe pbIO,
pBIUard B TeJjie 4YeJOBEKa, IIPU 3TOM IEPEBOJUThH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHHUI;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCTIONb3Yys GU3NUECKUE
BEJTMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSA
CKOPOCTb, CHJIa YIPYrOCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlIEHUE
(TBEpHOrO TeEna, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IJICYO CHJIBL, MOMEHT CHJIBbI, KOA(PQHUIMEHT TIOJE3HOTo JIEeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHIMaJIbHAsl HHEPrusi), MpH OMUCAHUHU MPaBUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYHH, UX 0003HAUCHUS U €TUHULIBI
(bu3MyYecKuX BEIUYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEJINYMH;

® XapaKTepU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHUS U IPOLIECCHl, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHUS MEXaHMYECKOH SHEpruu, IMpU OSTOM JaBaThb CJOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

e O00bBsICHATH (U3MYECKUE SIBIICHUS, MPOILIECCHl U CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-
-CII/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JIOTMYECKUX LIAaroB ¢ OMOpPOH Ha
1-2 wu3ydyeHHBIX CBOMCTBa (u3MUECKMX SBJICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3adauu B 1—2 feHCTBHA, HCHOJB3YS 3aKOHBI M (QOPMYIIBI,
CBs3bIBalOIME (U3MYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3aJauu
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (hPU3NYECKHE BEIWYMHBI B (OPMYJIBl U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOAUMBIEC ISl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (PU3NUECKOI BETUUNHBL;



pacro3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MPU TMOMOIIH (PU3UUECKUX
METO/IOB, B OIMCAaHUM MCCIEAOBAHUSA BBIICIATh IPOBEPAEMOE IPEIIOJIOKEHUE
(rumoTesy), pasnuuyaTh W HHTEPIPETUPOBATH IOJIYyUYEHHBIH pEe3ysbTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, /IENATh BBIBOIKI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOMIONCHUIO (PM3UUECKUX SIBICHUH WM (PU3HMUECKUX CBOWMCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE MU3MEPEHUSI PAcCTOSIHUS,, BPEMEHHU, MacChl Tejla, 00bEMa, CUIIbl U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH UCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYroW C
HCIOJIb30BAHMEM TNPSAMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PABHOMEPHO JIBUXKYIIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAax
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTU OT YJUIMHEHMS MPYKUHBI, BbITAJIKHUBAIOIIEH
CWIbl OT OOBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUU TUJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCeOBaHUs, COOMpaTh YCTAaHOBKY M  BBINOJIHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMUYMH (IJIOTHOCTH BeEIIECTBa
KUIKOCTH W TBEPAOrOo TeNa, CUila TPEHHsS CKOJIBKEHHUs, [IaBJIEHME BO3/1yXa,
BBITAJIKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasd Ha MOIPYKEHHOE B IKUIKOCTh TEJIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHWU3MOB), CIEAYS MPEII0KEHHON
MHCTPYKIUUU: MIPH BBIMOJIHEHUH U3MEPEHUN cOOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONINECS COCYIbI, OapOMETp, pblyar, MoJABUKHBIM U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;

XapaKkTepu30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omMcaHusA (B TOM YHMCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIONIPOBOJA, THJIPABIMYECKUM IIPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOI HACOC,
apeoMeTp), MCIOJIBb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
¢u3nyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3UYECKUX 3HAHUI B IOBCEJHEBHON >KU3HU JUId oOOecledyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudopaMu U TEXHUYECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

OCYIIECTBIISATh OTOOP HMCTOYHUKOB HH(popManuu B VHTepHETe B COOTBETCTBHHU C
3aJJaHHBIM TOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUHI U ITyTEM CpaBHEHUS



Pa3IMYHBIX CTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUMBON
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BATh MPH BBHIIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HMHTepHer,
BJIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOYM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHU (PU3HUECKOTO COJACPKAHUS, B TOM YHCIIE MyOJIUYHO NIeNaTh
KpaTKue COOOIICHUS O Pe3ysIbTaTax MPOEKTOB WM YUEOHBIX MCCIEOBAHUMN, IPU STOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPE3EHTAIINEH;

IIPY BBIIIOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN paclpelensiTh 00s13aHHOCTH B
IpyIIe B COOTBETCTBUH C OCTaBICHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHHUEM TUIaHa
NEeMCTBUM, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIaJ B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aMOJIEMCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCMOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMop(HBIE Tena,
HACBHIIICHHBIN 1 HEHACBIIIEHHBIN Map, BIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIIOBOUW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
10JI€, MPOBOJHUKU W JUDJIEKTPUKH, MOCTOSIHHBIM AJIEKTPUYECKUN TOK, MarHUTHOE
oJIe;

pasznuyath SBJICHUS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIC SBICHUS, UCHApEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpUCTaJUIN3alus (oTBepaeBaHue), KHUIICHUE, Terionepeaaya
(TerIonpoBOIHOCTh, KOHBEKIUS, HU3JIydEHUE), SJIEKTPU3ALUs Tel, B3aUMOJICHCTBUE
3aps/ioB, JCHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
WHIYKIKS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YUYCHHBIX (U3NYECKUX SBJICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJIECHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, MHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emid, Apeid MOI0COB, pOJib MAarHUTHOTO TMOJS JJS KU3HU Ha
3emIie, MONSPHOE CHUSHUE, MPH ITOM IMEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJIETISATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKHX SBIICHHIA,

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJIeIbHas
TEIUIOEMKOCTb  BEIIECTBA, YACNbHAs TEIUIOTa IUIABJIEHUS, YJAEJIbHAs TEIUIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOMUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BJIAXXHOCTH BO3AYyXa, JJIEKTPUUYECKHUUI
3apsj, CHJIa TOKA, DJJEKTPUYECKOE HaNpsHKEHUE, CONPOTHUBJIIEHUE MPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), TPHU



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HUCIOIb3YyEeMbIX BEIHYUH,
0003HaueHHS ¥ eITUHHIBI (PU3NUECKUX BEIMYHMH, HAXOIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPHUH CTPOEHMSI BEIIECTBA,
NPUHIMI CYNEPHO3ULMN MO0JeH (Ha KAayeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsja, 3akoH Oma juia ydacTka nenu, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €ro
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBACHATH (PpU3MUECKHE TPOIECCHl W CBOICTBA TeJl, B TOM 4YHCIE M B KOHTEKCTE
CUTYaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
omnopoit Ha 1-2 u3yuyeHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEH;

pemath pacy€THple 3agadud B 2—3 JeMCTBHS, HCHOJIb3ysd 3aKOHBI U  (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX JUISl PEIICHUs 3aJadu,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJIsl €€ pEelIeHUs, TPOBOAUThH PACUEThl U
CpaBHMBATh MOJTY4YE€HHOE 3HAUeHHE (PU3HUECKO BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO pPELIUTh MpPU TMOMOIIN (PUIUYECKUX
METONOB,  MCHOJb3ysd  ONUCAaHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
MIPEAIIONIOKECHHE, OLICHUBATH IPAaBUJIBHOCTH MOPSJAKA IIPOBEIEHUS HCCIECIOBaHMS,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWUCTB
Tesl (KalWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HATPEBAHUS IIPU U3IYYCHHUH OT LIBETA
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alMsl MarHUTHBIX M0JIEH NOCTOSTHHBIX MAarHUTOB, IE€HCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEINOJ0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynUpOBaTh BBIBOIBI;

BBIIIOJIHAT NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIIQKHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYMH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro [UIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HAa IPOBOJHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUTaHy, (PUMKCUPOBATh PEe3yNIbTaThl MOJYYCHHOH 3aBUCUMOCTH B BUJE
TaOaMIl U TpaUKOB, IEIaTh BBIBOKI 110 PE3yabTaTaM HCCIIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, CcoOHUpaTh OSKCIEPUMEHTAJIBHYIO YCTAHOBKY, CJeays
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH T1pH pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapakTepu30BaTh MPHUHIUMBI JCHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha MX ONHUCAHMS (B TOM YHCIE: CUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEpPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEINb
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOICTBAa M HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKHUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIe0BaTEeIbHBIM U MapajuleIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX LEMeil;

® T[PUBOAUTH NpHUMEpHl (HaXoAUTh HUHGOPMALMIO O TpUMepax) MNPAKTUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH sl oOecreueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OKOJOTMYECKOTO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYHIECTBIATH NOMCK HH(popmanuu ¢usndeckoro cojnepkanuss B HHrepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATE MHMOPMAIMIO, KOTOpas SBJSETCS MNPOTHBOPEUYMBONM MM MOXET OBITh
HEJIOCTOBEPHOM;

® CIIOJIb30BATh MPHU BBHIOJHEHUU Y4EOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JTUTEPATypy
(u3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi HWHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE MHCbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHus, 00001mas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl  MPOEKTHOM  HWIIM  MCCIEI0BATENIbCKOM
NEeSITeNIbHOCTH, TMPU STOM T'PAMOTHO HCHOJB30BaTh M3yYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYINICHHE MTPE3EHTAIUEH;

® [pU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNM (U3UUYECKUX MPOLECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEZIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIMKTHI.

K xoHiy obyuenust B 9 kJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:



HUCIIOJIB30BaTh IIOHATHA: CHCTEMaA OTC‘IéTa, MaTrCpuajibHasA TOYKa, TPACKTOpPUs,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHUE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, aJH)(ba-, Oera- M raMma-
H3Ty4YCHUS, NU30TOIIbI, AACPHAA OHCPICTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE NaICHNE TeJl, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJieOaTeIbHOE JBIDKEHUE (3aTyXarolle U BBIHYXICHHbIE KOJICOAaHWS), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOoKCHNE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIC (i)I/ISI/I‘-IeCKI/Ie SABJICHHA B NPUPOJC: MPUIKMBLEI U OTJIWBBI, ABHUXXCHUC TIJIAHCT
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHHWS B  NpUpojae, Owoiormyeckoe AEWCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pAAMOAKTHBHOE M3IIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOAaKTHBHBIX M3TYUYCHUH HA OPraHU3M YeJOoBeKa), IPH 3TOM NEPEBOIUTH
MPaKTHYECKYIO 33/a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MepeMeNIeHne, MyTh, YII0Bas CKOPOCTb, CHJIA TPEHUS, CHIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIBHAS SHEPTHS CKATOU MPYKUHBI, KHHETHYECKast
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EAMHUIBI (U3MUECKUX BEJIMYMH, HAXOAUTH (OpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, HMPUHIMII CYNEPIO3ULUU CHII,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCENl MpPHU SJEPHBIX peakuusiX, MNOpU OSTOM JaBaTh CIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluli  MPAaKTHUKO-OPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPHUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPOM Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POpMyJBI, CBS3BIBArOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TPU TMOMOIIH (PH3UIECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAONIOMCHUIO (PU3UYECKUX SIBICHUH WM (PU3MUECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/a KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTY/bl MAJIBIX KOJIEOaHWH, MTPSMOJIHMHEHHOE paclpoCTpaHeHHe
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOMparouieil JnH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHUS): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HAOOPa 000pYI0OBaHMS, OTIUCHIBATH XO/I OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBHIOOP criocoba n3MepeHus (M3MEPUTEIILHOTO MTPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yrja OTpa)X€HUs CBETa OT yrja MaJeHUs U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MuecKuX BETUYMH B BUJIE TaOMUIl U IpadUKOB, JelaTh BBIBOJBI M0 pe3ylbTaTam
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoa KoNeOaHWH MaTeMaTHYeCKOTOo U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
M3MepeHusi, cleAys MPEesIOKEHHONW MHCTPYKIIMH, BBHIYUCISATH 3HAYCHHE BETUYHMHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIH HMCTOYHUK CBETa, JIyd, TOHKAs JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUOMETP, JATUYUKH MOJI0KEHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCOHa), HCIOJB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCTIOJIb30BATh CXEMBI U CXEMAaTHYHBIC PUCYHKH M3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHMS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTE TpUMEPHl (HAXOAUTh HMHPOPMALMI0O O TMPUMEPAX) MPAKTHYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIISAITh TMOUCK HUHGopManuu Qusndeckoro cojepxkanuss B HHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIO0JIb30BATh MPH BHINOJHEHUH YUEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIEC MMUCHMEHHBIE U YCTHBIE COOOIECHUSI HA OCHOBE MH(OpMaIUU
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIO0JIb30BAaTh H3YYEHHBIN NOHATUHHBIA ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIero Mupa
11 DIBIKA - HAVKa oxe ) bubnuoreka [JOK
. W3HUKa - H npu
yia © HpHpoZ https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBEJCHUS 0 CTPOCHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BelliecTRa https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
53 Ar 5 bubnuoreka [JOK
. €raTHbIC COCTOSHUS BEIIECTBA
P B https://m.edsoo.ru/7f416194
Utoro mno pazneny 5
Paznen 3./IBu:keHne U B3auMoaeicTBre TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nommorexa 10

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



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

bubmuoreka [JOK

2 41 4 1
3 HEPHITA, Macea, HIOTHOCTD https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Paznen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 Jasnenue. [lepenaua naBineHuss TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U TFa3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUst
bu6mmoreka [JOK
>1 Pagota 1 MOHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>2 Hlpoctere Mexati3MbI > 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
5.3 M 4 1
CRAHIHBCHAN SHEpt https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgea 1.TensioBble siBjIeHUs
bubmmoreka [{OK
1.1 i 7
CTpocHue i cBoficTBa BelCCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2.9/iekTpryeckne 1 MarHUTHbIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' ¥ MX B3aUMOJIENCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h gp::?/(:;.eezzti.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 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 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1.Mexanuueckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2.Mexannuyeckue KoJeOaAHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15
Pa3jaen 3.2/1eKTpOMarHuTHOE 10JI€ M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4.CBeToBbIe sIBJI€HUS
4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [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

bubmuoreka [JOK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S.KBaHnToBbI€E sIBJICHUS
bubmmoreka [{OK
1 " 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoeHiie ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 AnepHie peakiiiit ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6.I1oBTOpUTEIbHO-0000 1AM A MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

7 KIIACC

No KosmnuecTBo yacos DJIeKTpOHHbIe LU (poBbIE

11/-11 Tema ypoka Beero Konutposabueie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsbI padoThI pecypcel

1 ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOJIBI

2 duznyecKue SIBICHUS 1

3 dusndecKkre BeJIMYUHBI U X U3MEPEHUE 1
Ypok-uccnenoBanue "N3mepenne

4 TEMIIEpaTypbl IPU IIOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETPA U JaTUMKA TEMIIEpaTypsl”

5 Mertoibl HaydHOTO NOo3HaHus. OnucaHue 1 bu6mmoreka [IOK
(bU3NIECKUX SIBICHHUH C TIOMOIILIO MOIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka runoTesbl:

5 JATBHOCTH MOJETA IMIApUKa, IMYIIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MmycKa"

Crpoenue BemectBa. OMNbITHI
7 ,Z[OII:aSLIBaIOH_[I/Ie JIUCKPETHOE ;TpOGHI/Ie 1 bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BeIlleCTBA
8 JIBY>KEHME YaCTHUII BEIESCTBa 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI MO

9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHNUs 1 1
ra3oB»

10 ArperatHble COCTOSIHHSI BEIIECTBA 1



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

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

bubmuoreka [JOK
1 ii;f;l;:zecjgoifjii};;i{:z;?aqaﬂbHHe https://m.edsoo.ru/ff0a0378
12 Mexannueckoe BukeHue. PaBHomepHoe u bubnuorexa [JOK
HEpaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CKopoCTs. EAHHHLE CKOPOCTH https://m.edsci.ru/fanO?%
14 Pacuer mytn u BpeMeHU ABUKEHUS Brbmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN ﬁ;lgz?/(:l:i;zi(.)rﬁ/ma 0c10
16 IInoTHOCTH BemecTBa. PacueTr mMaccel u bu6moreka [IOK
o0beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHaf.1‘ paborta «OnpeneneHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenue 3agay nmo reme "IInoTHOCTE bu6mmoreka [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabdora «3y4yeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MIPYKUHBI OT MPUIOKEHHON CHITBD)
21 SABnenue tarorenus. Cumia TsHDKECTH
22| rom Bes rens. Pouenne st oot Bmorera L1OK
—— https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IpYTUX IUIaHETax. bubnuoreka LIOK

dusnyeckue XapaKTCPpUCTUKH TIAHCT

https://m.edsoo.ru/ff0al1502



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

bubmuoreka [JOK

24 Hsmeperiie ciur. Jlntavometp https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec rema. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuorexa [JOK
OJTHOH mpsiMoii. PaBHOIe#icTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anau no reme
"PaBHogeiicTByromast cr"
28 Cuna tpeHus u e€ BUIbl. TpeHue B IpUpoe bubnuoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3ydyeHue
29 3aBUCHMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT bubmuorexa [JOK
CHJIBI JIABJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
30 PemeHI/Iev 3aJa4 Ha (;)npez[eneHI/Ie
PaBHOACHUCTBYIOIIEH CHIIBI
Pemenne 3amag mo Temam: «Bec Temay,
31 «Fpa(bI/IquKI:)e M300pakKeHUE CHUID» bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIIAS CHID»
KoutponsHas paborta no temam:
39 «MexaHnuecKkoe JBIKeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3zobpaxenue cuimy, «CHibh
33 JaBnenue. CriocoObl yMEHbIIICHUS U bubmuoreka [JOK
YBEITUYCHUS JIABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a bubnunoreka [JOK
34 .
0T 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPIABIMU TEIAMH, bu6mmoreka [JOK



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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SKUIKOCTSIMU U razamMu. 3axoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUJIKOCTHU U ra3e, BRI3BAHHOE bubnmoreka [JOK
JCWCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBieHue B bubnuorexa [JOK
KHUJIKOCTH U rase. 3akon [lackas» https://m.edsoo.ru/ff0a2826
bubmmoreka [IOK
38 Coobmarommecs cocy https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [IopiIHEBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3eMiu U IPUIHHBI €€ bubnuoreka [JOK
41
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bo3myxa. ATMocdepHOe 1aBiieHHE htts://m.edsoo.ru/ff0a2bsa
43 N3mepenue armocdepHoro naBneHus. OmpIT bubmuorexa [JOK
Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnmuorexa [JOK
BBICOTHI HaJl yPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepous. AtmochepHoe bubnmuoreka [JOK
45
JaBJICHHE HA Pa3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3aga4d mo reme " AtmochepHoe
nasjeHue"
eiiCTBHUE JKUKOCTH U Ta3a Ha
47 fOFPY)KGHHOCHB HUX TeNno. ApXxuMenoBa Bubamorexa [IOK
https://m.edsoo.ru/ff0a3276
cuia
48 JIabopatopHas pabota «Onpenenenue bubnuorexa [IOK

BBITAIKMBAIOLLIEH CUIIBL, IEHCTBYIOIIEN HA

https://m.edsoo.ru/ff0a33fc
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TCJI0, IIOTPYKCHHOC B )KUAKOCTB»

JlaboparopHas paboTa 1Mo Teme
«MccnenoBanue 3aBUCMOCTH Beca TeJa B

bubmmoreka [{OK

49 BOJIC OT 00bEMA MOTPYKSHHOH B )KUIKOCTb 1 https://m.edsoo.ru/ff0a3514
4acTH TeJla»
bubmmoreka [{OK
50 llnapanite Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WK KOHCTPYHUPOBAHUE JIOJKU U 1
omnpeaeneHue e€ rpy30noabEMHOCTH "
Pemenne 3anau o temam: «IlnaBanue
52 CY/OB. Boznl;xonﬂaBaHHe», «/laBnenue Bubnuorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUIKOCTEH U Ta30B»
53 KontponbHas padoTa o teme «/laBienne
TBEPABIX TEJN, )KUAKOCTEU U ra30B»
bu6mmoreka [IOK
>4 Mexanuricckas pabota https://m.edsoo.ru/ff0a3f82
55 MoutHocTts. EquHAIEI MOIIIHOCTH bubmmorexa [JOK
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBaEMOM MPHU MOIBEME 10 JIeCTHUIIE"
57 IIpocTteie MexaHu3Mbl. Prruar. PaBHoBeCHE
CHUJI Ha pblyare
PrIuaru B TeXHHKE, OBITY U IIPUPOJIE.
58 JlaGoparopHas paboTa <<}£/ICCJ'IpeL[I())B§HI/Ie 0.5 Bubnnorexa HOK
N https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS pblyara»
59 Pemenune 3ama4d mo Teme «Y CI0BHUS bu6mmoreka [JOK

PaBHOBCCHA pbIYyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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KoadduimenT noneznoro neidcTBus

60 MexaHu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenue KIIJI HaKIOHHOMN IIJIOCKOCTH
61 Pemenue 3agaq o reme "Pabora, 1 bubmmoreka [{OK
MorHoCcTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnuorexa [JOK
MOTEHIUAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHMUECKOW SHEPTUN 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIBHOE ONIPEEIICHHE
64 W3MEHEHUS KHHETUYECKON U 1 1
MOTCHIIMATLHOW YHEPTUH MPU CKATHIBAHUN
TeJa M0 HAKIOHHOM IJIOCKOCTH"
65 KonTtponpHas padota o teme «Paborta u 1
MOIIHOCTb. DHEPT U
66 PeseprubIit ypok. PaboTta ¢ Tekctamu mo 1 bubmuorexa [JOK
teme "MexaHndeckoe ABmKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIit ypok. PaboTta ¢ Tekctamu no
67 TeMep"I[aanII{)He TBEPIBIX TEJ, KUIKOCTEH U 1 bubmmorexa [JOK
. ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHrlit ypok. Paborta ¢ TekcTamu 1o 1
teme "Pabota. MomiHoCTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Konutposabueie | IlpakTuyeckue = 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX Ol?I/BITgI)IG 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
Monenu TBEpPAOTO, )KUAKOTO U bu6moreka [IOK
3 . 1
ra3000pa3HOro COCTOSIHMIT BEIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BeIllecTBa Ha 1
OCHOBE TOJIOKEHUHN MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdHsbie Tena 1 htts://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUuJUISIPHOCTD. 1 bubnuoreka [JOK
IToBEpXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnunoreka [JOK
BHYTPEHHEH SHEpTUu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a5256
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HMCIIOJIb30BaHME TEIIOBBIX CBOMCTB BCIIICCTB
1 MaTepUaJIoB B LIEIAX dHeprocoOepexeHus"

https://m.edso0.ru/ff0a65c0

12 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIUIOBOTO OasiaHca. bubnuorexa [JOK
TerooOMeH 1 TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBJ'IeIfI/ISI TI;HJI056MeHa pu CMJCIHII/IBaHI/II/I Brbmiorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOPSYEH BOJIBI
Pacuer xonmmdecTBa TEILIOTHI,
15 HE0OX0IMMOT0 JUIsl HAarpeBaHUsI Teja U
BBIJICIIIEMOTO MM TTPH OXJIaXKICHUU
JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
16 .
yIeIbHOM TEIIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TomMnBa. Y aenbHas TemioTa bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHne n oTBEpAECBaHUE
18 KPUCTAITTUYECKUX IT)SH. VY aenpHas TeroTa Bubmiorexa LIOK
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [JOK
yICIbHOMN TEIUIOTHI TUIABICHHS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpazoBaHus U KOHJCHCAIIUH. bubnunoreka [JOK
21
3aBUCHMOCTB TEMIIEPATYPhl KUIICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(epHOTO aBICHH
22 Brnaxxnocts Bo3ayxa. JlabopaTopnas padorta bubnuorexa [IOK
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"Onpenenenre OTHOCUTEILHOM BIAXKHOCTH
BO3IyXa"

https://m.edsoo.ru/ff0a7628

Pemenne 3amaq Ha OMpCACIICHUC BJIAXKXKHOCTU

23
BO3/IyXa
[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.
24 [TapoBas TypOuHa. J|Burarenb BHyTPEHHETO
CropaHus
o5 KIIJI rermoBoro nBuratens. TeroBsie bubnuoreka [JOK
JIBUTATEIIN M 3aIIUTa OKPYKAIOICH Cpe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aKk0oH COXpaHEHHUs U MPEBPAICHUS YHEPTUN
B TETUIOBBIX MpoIleccax
IToaroToBka K KOHTPOJBHOM
27 "'I(‘)e)jn;)o:LIeaﬂBn:HﬂsleIJ/IISMZHepljfg e Bubnuorexa LIOK
. Y https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BeIllecTBa
KonTtponbHas pabota o teme "TernoBsie
28 SIBJ'IeIfI/ISI. I/I3M:HGHI/IG arperaTHbIX Bubnuorexa LIOK
N Y https://m.edsoo.ru/ff0a86ae
COCTOSIHUII BelllecTBa
29 DnekTpusanus tei. [[Ba pona
ANEKTPUYECKHUX 3apsI0B
30 Ypok-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUU"
31 B3aumopeiicTBue 3apsoKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kysnona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojue. HampsykeHHOCTh
32 BJICKT;I/IHGCKOFO TOJIS. HprHI_II/IH Bubnnorexa HOK
. https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UIINH JIEKTPUUYECKUX TOJIEH
33 Hocurenu snekrpruyeckux 3apsaos.

OnemeHTapHbIN 3apsan. CTpoeHue aToma



https://m.edsoo.ru/ff0a7628
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34 [IpoBOHUKY U TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXpaHEHHS AIEKTPHUUECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnuorexa [JOK
AIIEKTPUUYCCKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUH TOK, YCIOBHUS €ro
36 cymecI;BOBaHm. I/ICT(})"-IHI/IKI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AMEKTPUIECKOTO TOKA
37 JlefcTBUS 3IEKTPUUECKOTO TOKA Brbmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue
38 AIIEKTPUUYECKOTO TOJISI Ha TTPOBOTHUKH U 1
JTUDIIEKTPUKHA"
39 DIIEKTPUYECKHUI TOK B METaJIaX, JKUIKOCTAX bubmuorexa [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopaTopHas pabora 05 bubmuorexa [JOK
"3MepeHue u peryIupoBaHue CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsKeHue. BoabT™MeTp.
42 Ha6opI:1TopHa;1 pa6OIT)a "Uzmepenue u ’ 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9%e14
pErylupoBaHUE HAMIPSKEHUS
ConpoTuBjiieHUE MTPOBOJHUKA. Y I€IBHOE bu6mmoreka [JOK
43
COIMPOTHUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
ANEKTPUYECKOTO COMPOTUBIICHHUS bubnunoreka [JOK
44 1
MPOBOJIHUKA OT €TI0 JJTUHBI, IJIOIIA TH https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U MaTepuana"
45 3aBUCHUMOCTh CHJIBI TOKA OT HANIPSKEHUS. bubnunoreka [JOK

3akoH OMa Ui ydacTka 1enu

https://m.edsoo.ru/ff0aad44a
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JlaboparopHas padota "MccrnenoBanne
3aBUCHMOCTH CHJIBI TOKA, HYILETO Yyepe3

bubmuoreka [JOK

46
PE3UCTOP, OT COMPOTHBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarensHOE U TAPATUICTHLHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
48 CJI0KEHUS HANPSHKEHUN MpH bubnuoreka [JOK
MOCJIEI0BATEIBHOM COCIMHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia BuGmorexa LIOK
HOJIMOTEK
49 JIsSl CUJTBI TOKA TP TTapaJIeTbHOM
a pr fiapa https://m.edsoo.ru/ff0aad1e
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bu6mmoreka [IOK
JUTSL Pa3IHYHOTO COCTUHCHHUS TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubmuorexa [JOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas pabdorta "OnpezeneHue bubnuoreka [JOK
pabOTHI ¥ MOIITHOCTH SJIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuyecKue enu 1 MoTpeOuTenu
bu6mmoreka [JOK
53 ANIEKTPUYECKOM HEepruu B ObIiTy. KopoTkoe
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TeMe
54 "DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Tea bubnnorexa [JOK
U UX B3auMoaeicTBus. I10CTOSIHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
55 KonTtposneHas paboTa o teme bubnuorexa [IOK

"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tella

https://m.edsoo.ru/ff0abea8
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H uXx B3aumoacuctaus. I1ocToOSHHBIN
ANEKTPUUECKUHN TOK"

56 ITocTosTHHBIE MarHuTHI, UX B3aUMOCHCTBHE
VYpoxk-uccnenosanue "M3ydenue nonaen bubnuorexa [JOK
57 . 1 .
ITOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOE ToJ1Ie. MarHuTHOE T0J1e 3eMITH U bubmmoreka [IOK
€ro 3HaUCHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT DpcTena. MarautHoe noJie
59 SHGKTpI/IzCCKiL)FO ToKa MarHuTHoe 1oJie bubmmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHHE AITEKTPOMArHUTOB B TEXHHKE.
60 H§60paTopHa51 pa6:Ta "N3y4eHne NeiCTBHS 0.5 Bubnuorexa LIOK
| https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISl Ha MPOBOTHUK C TOKOM
DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonp3oBanue 3eKTpoaABUTATENIEN B
61 TEXHUYECKUX yCTpoﬁchax Y Ha TPAHCTIOPTE. Bubnuorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlabopaTtopHnas pabdora "KoHcTpynpoBaHue u
n3ydeHue paboThl ANEKTpOABUTATENS "
62 OnbiTel Papajies. 3aKOH JIEKTPOMarHUTHOM
unayknuu. [Ipasuno Jlenna
DnektporeHepatop. CocoObl MOTydeHHUS
63 ANEKTPUYECKON SHEPTUU. DIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX SHEPTUH
64 [ToaroToBka K KOHTPOJIBLHOU paboTe MO TeMe
"DneKTpuYecKre U MarHUTHBIE SIBJICHUA"
65 KonTposneHas paboTa o teme bubnuoreka [IOK
"DneKTpuUecKrue U MarHUTHBIE SIBJICHUA" https://m.edsoo.ru/ff0acb14
66 PezepBHblit ypok. PaboTta ¢ Tekctamu mo bubnuorexa [IOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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teme "TemmoBeie sBieHus"

https://m.edsoo.ru/ff0acc5e

PesepBHeIit ypok. PaboTa ¢ TekcTamu 1o

bu6mmoreka [{OK

67 1
teme "[1ocTOSIHHBII ANIeKTpUYSCKHid TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1
TeMe "MarauTHbie ABICHUS"
OBUIEE KOJIMYECTBO YACOB I10
. 68 14.5

[TPOTPAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Kontposabubie | IlpakTuueckue | 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEIILHOCTh bubnuorexa [JOK
2 1
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE PAMONIMHENHOE IBHKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdorta "OnpeneneHue
7 yCKo;eHI/I;II) TCJ‘I;) npu paBHOI})’CEOpeHHOM 1 1 bubmmorexa LIOK
. . https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH
8 CBobOoauoe nmagenne ten. OnelTe Nanunes 1
PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.
9 [Tepuon 11:1) IIaC’fOTa o6pameHH;1.p J}_II>II/I<HGI>'IHa}I u 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ael76
YIJ10Bast CKOPOCTH
10 LleHnTpocTpeMHUTENIBHOE YCKOPEHUE 1
11 IlepseIii 3akoH HproToHa. BekTop cuiibl 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0ae612



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

Bropoi1 3akoH HeroTona.

bubmuoreka [JOK

12 PaBHOzelcTBYOIIAs chiia https://m.edsoo.ru/ff0ae72a
N bubnuorexa [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui https://m.e dscI)_E).ru 1036982
14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cina ynpyroetit. 3axor Tyia https://m.edsi.ru/fanecaZ
16 Pemenue 3agau mo reme «Cuia ympyroctu
17 JlabopaTtopHnas pabota «OnpeneneHue bubmuorexa [JOK
KECTKOCTH MPYKHHBD» https://m.edsoo.ru/ff0aee28
18 Cuna Tpers bu6moreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme «Cuiia TpeHUSD» ];ggg?/(:;zzz(i(.)ri/mafﬂ 6
20 JlaGopaTtopHnas padorta "Onpenenenue bubmuorexa [JOK
K03 pHIIHEHTa TPEHUSA CKOIBKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agau o treme "3akoubl HeroToHa. bu6mmoreka [JOK
Cuna ynpyroctu. Cuina tpenus” https://m.edsoo.ru/ff0afb8e
29 Cuta TSKeCTU U 3aKOH BCEMHPHOTO bubnuorexka [JOK
TATOTEHHUSA. Y CKOPEHHE CBOOOTHOTO A ICHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Tex BOKpyr
23 rpaBUTaMOHHOTO IeHTpa (ConHevHast
cucrema). ['amakTuku"
24 Pemenne 3amau no teme "Cuna TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHUPHOTO TATOTEHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas KocMUYECKast CKOPOCTb. bubnuoreka [IOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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PaBHOBecue MaTepuabHON TOUKHU.
AbcomotHO TBEpIOE Teno. PaBHOBecHe

bubmuoreka [JOK

26 TBEPAOTO Tella ¢ 3aKPEIUIEHHOI 0ChIO https://m.edsoo.ru/ff0afe36
BpallleHUs
27 MowmeHT cunsl. LlenTp TsKECTH
28 Pemenue 3agad mo reme "MOMEHT CHJIBIL. bubmmoreka [{OK
Lentp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
29 "M);xaHquCKoe )IBE)KCHI/IC. ’ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b0408
B3aumonericteue Ten"
KonTtponsHas padoTa o teme
30 "MexlequCKcl)ae JIBHYKEHUE. bubmorexa OK
N https://m.edsoo.ru/ff0b06ec
B3aumonericteue Ten"
Nmnynsce Tena. UMnynse cuibl. 3aK0H
31 copoHeHm I/IMHyJIBZa. Yupyroe u bubmmorexa LIOK
N https://m.edsoo.ru/ff0b07fa
HEYyIpyroe B3auMoIeHCTBHE
32 Pemenue 3aga4 no reme "3aKkoH COXpaHEHUS bu6mmoreka [IOK
umiynbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTHBHOE IBYKCHHE
B IIPUPO/JIC U TEXHUKE"
34 Mexanuveckasi paboTa 1 MOIITHOCTh Bubmiorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSDKECTH, CUITbI YIPYTOCTH U bubnuoreka [IOK
CHIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHHUS TIPH PABHOMEPHOM

JABHOXKCHHU TCJIa 110 FOpH30HT8.J'IBHOI>i
IIOBCPXHOCTU»



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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Casi3b dHeprun u padoTsl. [loTeHnanpHas

37
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KAHETUYECKOM IHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
JlabopaTtopHas pabota «3y4yeHue 3akoHa bubnuorexa [JOK
40
COXpaHEHHSI SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubmmoreka [{OK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue KojieOaHus. BeiHyK1eHHbIE bubmuorexa [JOK
KoJsieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnueckuii 1 NpyKMHHBIM MAsITHUKH
Ypok- 3
4 onctamit ot xcerioct pyacHint 1 wacen biorera LIOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHue 3Heprun Mpu MEXaHUYECKUX
KOJICOaHUAX
JIab 0 Onpenenenue
46 H:CT(:)I’)Tif(:/IpE:ﬂIan a(t) f{i;eg;fmi; E - WHHOTO bubmmorexa LIOK
pHoA Py https://m.edsoo.ru/ffOblaec
MasTHUKa»
JIab 0 IT
47| esammenvioc nepuon xoseSammi rpya bimorera LLOK
pHOA pysa, https://m.edsoo.ru/ff0b197a
MO/BEIIEHHOTO K HUTH, OT MacChl Tpy3a»
M . CBoii
8 examicexnx somm. Hpotomie i Bmorera L1OK
- oA https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepenus "MexaHu4ecKre BOTHBI

B TBEpIOM Tene. CelicMuyeckue BOIHbI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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50

3Byk. Pacnipoctpanenue u oTpaskeHue 3Byka

Ypok-uccnenosanue "Habmonenne

>1 3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxyCcTHUECKUN PE30HAHC
VYpoxk-koHpepenius "YabTpa3ByK U bubnuorexa [JOK
53
UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
o4 "3a)11<0HLI COXpaHeHI/II)ﬂ. MexaIquGCKHe Brbmiorexa LIOK
https://m.edsoo.ru/ff0b25f0
KoJieOaHusI ¥ BOJTHBI"
KonTtponpHas padoTa o Teme "3aKkoHbI
55 coxpaHeHHus. MexaHn4ecKkue KoaeOaHus u
BOJIHBI"
56 DIJIEKTPOMArHuTHOE MOJIE. bubmuorexa [JOK
DJIeKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBO#CTBA DJIEKTPOMarHUTHBIX BOJTH
Ypok-kouhepennus "lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnosib3oBaHue bubnuorexka [JOK
AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3u"
VYpoxk-uccnenopanue "M3yueHue cBONCTB
59 BHI)CKTpOMaFIfI/ITHHX BOJIHy: MOMOIIBIO Bubmiorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MoOuIBHOTO TenedoHa"
50 Pemenue 3a1ay Ha onpeesieHne YacTOThl U
JUIMHBI 3JIEKTPOMarHUTHOM BOJTHBI
61 DNeKTpOMarHuTHas Mpupoja CBETa. bubnuoreka [JOK
CkopocTb cBeTa. BonHOBBIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceera. [Ipsmonuneiinoe bubnuoreka [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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pacrnpocTtpanenue cseta. 3atMmenust CoJiHIIA U
Jlynbt

https://m.edsoo.ru/ff0b3658

3aKoH oTpaXkeHUs cBeTa. 3epkaja. Pemenue

bubmmoreka [{OK

63 3a7a4 Ha IPUMEHEHHUE 3aKOHA OTPaKEHUS
s p P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH NPETOMIICHUS bubnuorexa [JOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TosHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 I/IcnonbzoBZIII:/Ie nonHorIz) BHYTPEHHETO butmmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBUCHUMOCTH YTJIa IPEJTIOMIICHUST CBETOBOTO
JIyda OT yIJIa MMaJIEHAs Ha TpaHule "BO3qyX-
crekio""
Ypoxk-koupepennus "Hcnons3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBOIbI, ONITUKOBOJOKOHHAS CBS3b"
bu6mmoreka [JOK
68 JInn3elr. OnTHYecKas CHiia JIMH3BI
https://m.edsoo.ru/ffob3f2c
bu6mmoreka [JOK
69 ITocTpoenue n300pakeHui B TNH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGopaTopnas pabora "OnpeneneHue
70 hok SHorlcj aCSTO}IHI/I}I u orr)[TII[/IqGCKoﬁ CHJIBI bubmmorexa LIOK
Y P \ https://m.edsoo.ru/ff0b4206
coOMparoIIe JINH3BI
Ypok-koHpepenmus "OnTudyeckre TUH30BbIC bubnunoreka [JOK
71 n
pUOOPEI https://m.edsoo.ru/ffOcOa7e
bu6mmoreka [JOK
72 I'ma3 xak ontuueckas cucrema. 3peHue

https://m.edsoo.ru/ff0b4684
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Ypok-koupepenmus "JledexTsl 3penus. Kak

73 "
COXPaHUTh 3PEHUE
Paznoxxenne 6emoro cBeta B crieKTp. OMbBITHI
74 Herorona. Crnoxenue CHeKTpaJII)HLII)X I[BETOB. bubmorexa [TOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
Jlaboparopras paboTa "OnbITHI IO
75 pa3NioKEHUI0 OEJIOro CBETa B CIIEKTP U bubnuorexa [JOK
BOCIIPUSATHIO [[BETA TIPEIMETOB MPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/ICHUH Yepe3 1[BETOBbIE QUILTPHI"
Ypok-npaktukyMm "BosiHOBBEIE CBOKICTBA
76 CBETa: JHCIIepCusi, HHTep(epeHIns 1
mudpaxius’”
77 OmnpiTer Pesepdopaa u mianeTapHast MOJIETb bubmuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma bopa
79 Hcnyckanne u MoTJIONIEHHE CBETa ATOMOM. bu6mmoreka [IOK
KBanTsl. JInHeituaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabioieHre CrieKTpoB bubmuoreka [JOK
UCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIIBI bubmotexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnnoreka [JOK
MO/JIeTIb https://m.edsoo.ru/ff0c18ac
83 PannoaxTuBHBIE TpeBparieHus. 30Tomnbl Bubmiorexa LIOK
https://m.edsoo.ru/ff0clald
Pemenue 3amau no teme: "PagnoakTUBHEIE bu6mmoreka [JOK
84
npeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nomypacnana



https://m.edsoo.ru/ff0c0f4c
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86 Ypok-koHpepenus "PaguoakTuBHbIC bubnmoreka [JOK
U3YYCHHUS B IPUPOJIC, MEIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuy. 3aKOHbI COXpPaHEHUs bubnuorexa [JOK
3apsiZIOBOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI31 aTOMHBIX sifiep. CBsI3b MacChl bubnuorexa [JOK
U SHEPrUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq mo teme "SnepHbie peakiun"

90 Peakiuu cuHTe3a U neneHus saep. bubmmoreka [{OK
Wcrounuku sHepruu CoHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBHS palMOaKTUBHBIX U3Ty4E€HUN Ha
JKVBBIE€ OpPTraHUu3MbI"

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe

92 "DNeKTpOMarHUTHOE TOJIE. bubmuorexa [JOK
DJIeKTpOMarHUTHBIE BOJIHBEL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUS"

KonTtponsHas padoTa o teme

93 "DeKTpOMarHUTHOE TOJIE.
DJIeKTPOMAarHUTHBIC BOJIHBI. KBaHTOBBIC
siBIeHUS"

94 [ToBTOpeHue, 06006meHne. JlTabopaTopHbIe bubnunoreka [JOK
paboTsl 10 Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, o6o0menue. Pemenue BuGmmorexa [OK

| povenmot e sasa o Tee tpsim.ecsoo.u/f0c25T2
[ToBTOpenue, 0606menue. Pemenue BuGmmorexa [OK

96 pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4 110 TeMe

"KIIJI TerioBeIX aBurarencii”

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK

7 1
9 pacyeTHHIX ¥ KaUeCTBEHHBIX 33134 110 TeMe htts.//m.eds00.ru/ffoc2b30
"KIIJ] anexkrpoycTtaHoBOK"
[ToBTOpenue, o6obmenue. Jlabopatopusie bubmorexa [IOK
98 1 1
paboTsl 110 Kypcy "CBeToBbIe sBICHUS" https://m.edsoo.ru/ff0c2c52
1 .P
0 OBTOpEHHE, 0606f'I:I;;HI;I)C 2.(6)0T2 ce . Butnorexa LK
KOHBI COXpaHEHHUSI B
TeRCTaMH ,I,TO TeMe P https://m.edsoo.ru/ff0c2d6a
MeXaHUKe
100 [ToBTOpenue, 0606menue. Pabora c 1 bubnuorexa [JOK
tekcTamu 1o teme "Konebamust u BoaHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabora c 1 bubnuoreka [IOK
TekcTamu 1o Teme "CBeToBbIC ABICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Paborta ¢
102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢duzuka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Odusnka: 7-i knacc: 0a30BbI ypoBeHb: yueOHuk, 7 kinacce/ [lepoimkua .M., Banos A.1.,
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

» Ousuka: 8-i kimacce: 60a30BbIA ypoBeHB: yueOHUK, 8 kiiacc/ [lepeimkun U. M., UBanoB A. U.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

» dusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepeimikun U. M., I'ytauk E. M.,
Npanos A. U., [lerpoa M. A., Akuronepnoe obmiectBo «M3natensctBo «IIpocBemienue
METOANYECKHUE MATEPUAJIBI 1A YUUTEJIA
MeTtoaudueckoe nocooue .dusnka 7 knacc,H.B.dunonosuy,5-¢ n3ganue,
nepecmoTperHoe.,M.JIpoda

MeTtomudeckoe nmocooue .dusnka 8 knacc,H.B.dunonosny,3-e uznanue,
nepecmoTperHoe.,M. JIpoda.

Meroanaeckoe nmocooue .dusuka 9 xkinacc, E.M.I'yrauk,0.A.YepHukosa,2-e u3nanue,
nepecmoTpernoe.,M. JIpoda.

Hunaktuyeckuilt marepuai. @uszuka 7 kinacc,A.E.Mapon,E.A.MapoH.,8-u3a.,cTrepeoTuil.,

M. Ipoda.
Hunaktuyeckuilt marepuai. Pusuka 8 kinacc,A.E.Mapon,E.A.MapoH.,6-u3.,cTepeoTHIl.,
M. Ipoda.

Junaktuyeckuit marepuai. @uszuka 9 knacc,A.E.Mapon,E.A.MapoH.,12-u3a.,crepeoTur.,
M. Ipoda.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6nuoreka [JOK
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