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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TOJIO)KCHUH W TpeOOBaHWMN K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTeNnbHOW TmporpamMmel, mpenctaBieHHblx B PIOC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TmpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanue  mporpaMMmbl 1o (U3MKE  HampaBlIeHO  HAa  (OPMHPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIUXCS W OPraHM3alUI0 W3Yy4eHHs (QHU3UKU Ha
NeSITEIbHOCTHOW OCHOBe. B mporpamMe mo (u3uKe Y4YMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmms3anuu  TpeboBanuit DPI'OC OOO K TmIaHUPYEMBIM JHUYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TakkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus.
[Iporpamma no ¢usmuke ycTaHaBiIMBaeT paclpeielieHne y4eOHOTro maTepuana Mo rojaam
oOydeHus (1Mo Kjaccam), TpeajaraeT MPUMEPHYIO TMOCIEI0BATEIbHOCTh H3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTHKE pa3BUTHUS MPEIMETHOTO COJEpKaHUS M Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[IporpamMma no ¢uznke pa3paboTaHa c IeJbI0 OKa3aHUsSI METOANMYECKON TOMOIIH YUUTEI0
B CO3JJaHUH pabodeil MporpaMMsbl o y4eOHOMY MPEeIMETY.
®u3zurKa SBIAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, W3ydaeMbIX XUMUEH,
OunoJsiornel, acTpoHOMuEH U GU3NUECKOM reorpadueit, BHOCUT BKJIAJ B €CTECTBEHHO-HAYIHYIO
KapTUHY MUpa, MpeaocTaBisieT HauboJiee sicHble oOpa3lbl NMPUMEHEHHs HaydHOTO MeEToja
MO3HAHUS, TO €CTh CIIoco0a MoTy4eHus JOCTOBEPHBIX 3HAHUN O MUPE.
Opna u3 riaaBHBIX 3a34a4 (pu3nueckoro oOpa3zoBaHHs B CTPYKType o0Iiero oopa3zoBaHHS
COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢u3uku Ha 0a30BOM YpOBHE IMpENIoJiaracT OBJAJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMHI €CTECTBEHHO-HAyYHYIO TPAMOTHOCTD:
® Hay4yHO OOBSCHSTH SIBICHUS;
® OIIGHUBATH U MOHUMATh 0COOEHHOCTH HAYYHOTO UCCIIEOBAHUS;
® UHTEPHPETUPOBATH JaHHBIE W KCIOJb30BaTh HAy4YHBIE JI0KA3aTEeNbCTBA JJIS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHuss ¢GU3MKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs ONIPEICIICHBI B
Konnenuuu npenojaBanust yuebHoro npeamera «Pusnka» B 00pa30BaTeIbHBIX OpraHU3alUsaX
Poccuiickoit @enepanuu, peaqu3yloUMX OCHOBHBIE 001I€00pa3oBaTeIbHbIE MPOTPAMMBI,
yTBepkAEHHON pemieHneM Komuternn MunncrepcrBa mpocsemenust Poccuiickoit ®@enepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).
Hean usyvyenus pusuku:
e npuoOpeTeHHEe HHTEpeca U CTpeMIIeHUs OOydJaroIuxcs K HaydHOMY H3YYEHUIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABICHUH O HAydHOM MeETOAE IMO3HAaHUS U (OPMHpPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3ylbTaTa W3Y4eHHs] OCHOB CTPOCHHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DM3UKH;



e (dopMupoBaHHE MPEACTABICHUNA O POJH (PU3HMKH Ui Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mpodeccnoHanIbHOMI
JEeATEIbHOCTH, CBA3aHHOM C (DU3UKOM, MOATOTOBKA K JaJIbHEHIIEMY 00YYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTibKeHHe STHX IeJied mporpamMmbl 1Mo (u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHe 3HAHWKA O MJUCKPETHOM CTPOCHWUH BEIIECTBA, O MEXAaHMYECKHX,
TETUIOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e 1puOOpeTeHHe YMEHUI ONUCBHIBATH U OOBACHATH (PU3MYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,

® OCBOGHHE METOJIOB pEUICHHS TNPOCTEHIINX pacu€THBIX 3a/Ja4 C HCIOJIh30BAHUEM
(U3NYIECKUX MOJIETICH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® Dpa3BUTHE YMEHUH HAOMIOAATh TPUPOJHBIC SIBICHUS W  BBITIOJHATH  OTIBITHI,
nabopaTopHble pabOTHl M AKCIIEPHUMEHTAIBHBIE HWCCIIEAOBAaHUS C HCIIOJB30BAaHHEM
WU3MEPHUTEIBHBIX TIPHOOPOB;

e ocBOeHHE MPHUEMOB pabOTHl ¢ HWH(pOpMaIeid (U3NIECKOTO COJCpPIKAHUS, BKIFOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSX (H3UKH, aHAIA3 W KPUTHYECKOE
OlleHMBaHME MH(OpPMaLUY;

® 3HAKOMCTBO €O cepamu MpoPeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTM)KEHUSIX GU3NYECKOI HAYKH.

Ha usydenne ¢usuku (6a30BbIil YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme no pusuke nepedeHsb 1adbopaTopHbIX pabOT U OMBITOB HOCUT
pEKOMEHATENbHBIA XapaKTep, YYUTENb JejlaeT BbIOOp MpoBelneHUs JabopaTopHbIX padoT u
OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJYarommXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHuH, MpeiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOTO K3aMeHa Mo (pusmke.



COJEPKAHUE OBYYEHUA

7 KJIACC

Paznes 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIero Mupa.

®usuka — Hayka o npupoje. SABnenus npupoasl. PU3ndecKue SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMUMHBL M3Mepenue ¢usudeckux BenwuuH. Dusndeckue HpUOOPHI.
[TorpemHocTe n3MepeHnid. MexxayHapoaHasi CUCTeEMa €AMHMULI.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH M3y4yaroT Npupony. EcTecTBeHHO-HaydHBII
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKAa HAyyHOTO BOMPOCA, BBIABIWKEHHWE THIIOTES,
SKCHEPUMEHT M0 TMpPOBEpPKE THUNOTe3, OOBsACHEHHEe HabmonaeMoro spiaeHus. OnucaHue
(u3NYeCKUX SBJICHUN C IOMOIIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, JEKTPUIECKNE, MATHUTHBIE, CBETOBBIEC SIBIICHUS.

2. ®usnueckue NpuOOPHl U MpOIeaAypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U HU(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue LEHbI IEIEHUS HIKaIbl U3MEPUTELHOTO Mpudopa.

N3Mepenne paccTosTHUIM.

3. Hsmepenne 00bEMa )KUAKOCTH U TBEPIOTO Tea.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5. N3MmepeHnuwe Ttemmeparypbl INpU TOMOIIM KUJIKOCTHOTO TEpMOMETpa MW JaT4UKa

TEMIEPATYpPHI.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THMIOTE3bl: NAIbHOCTh MOJIETA IIAPHKA,
MYIIEHHOTO0 TOPU30HTAIBHO, TeM 0OJIbIle, YeM 0OJIbIlIe BHICOTA MTYCKA.

Pasneu 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BelleCTBA.

CrpoeHue BeleCTBA: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. OMBITHL, 10Ka3bIBAOLIUE
JMCKPETHOE CTPOCHHE BEIIECTBA.

JIBukeHue yacTul] BemiectBa. CBSI3b CKOPOCTU JBMIKEHHSI 4YaCTHUI[ C TeMIEpaTypoOu.
bpoynoBckoe naBwkenue, mubdysus. BzauMopelicTBue dYacTuIl BelIECTBAa: MNPUTSHKEHHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEIECTBA: CTPOCHHE Ta30B, JKHIKOCTEH U  TBEPIBIX
(kpucTamuinyeckux) Ten. B3auMocBs3bp Mexay CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6poOyHOBCKOTO JBIKEHUSI.

2. HaGmronenue nudoysuu.

3. HaGmroneHue siBieHUIA, OOBSICHSIOMUXCS MPUTSHDKEHUEM WU OTTATKUBAHUEM YaCTHI]

BEIlIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduii).

2. OmbITHI IO HAOIIOJICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITI IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe JBUKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHss cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEeHU JBUKECHHUSL.

SBnenue wHepnuu. 3aKOH HHEpUUU. B3aumopeicTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa MHepTHOCTH Tena. IlnotHocts BemiectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumojnerctBusi Tten. Cuna ympyroctd M 3akoH ['yka.
W3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIeHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTH Ha JApyrux miuaHetax. Bec Tema. HeBecomocTh. CiiojkeHue cuil, HallpaBJIEHHBIX I10
onHO# npsmoil. PaBHozelcTBytomas cui. Cuiia TpeHus. TpeHre CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

emoncmpayuu.

1. HaOGmroneHne MEXaHUYECKOTO JIBIKEHUS Tea.

2. HN3MepeHHe CKOPOCTH MPSAMOJIMHENHOTO ABUKCHHUS.

3. HaGmonenue siBneHUS HHEPLUU.

4. HalGnrogeHne n3MeHeHUs CKOPOCTH MPU B3aUMOICHCTBHUH TEJl.
5. CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEI.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuwie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajee).

2. OmnpeneneHue cpeaHEd CKOPOCTH CKOJIBKECHHMsI Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (nedopMaiiuu) NpyKHHBI OT
MIPUJIOKEHHOM CHIIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIUUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBiaeHust TBEPABIMHU TEIAMHU, KUIKOCTIMHU
u razamu. 3akoH [lackans. [IneBMaTnueckue MamuHbl. 3aBUCHMOCTH JABJICHUS KUAKOCTU OT
ryounsl.  [wapocratmdeckuii  mapagokc. CooOmiaromuecs cocynsl. [ 'mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHHUS BO3AYIIHOU
obomoukn 3emmu. OmbiT Toppuyermnu. M3mepenne aTtmocdepHOro naBieHHS. 3aBUCHUMOCTH
aTMoc(epHOTO JaBJI€HHUS OT BBICOTHI HaJd YypoBHeM Mops. [IpubGopbl i u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tello. BrITankuBaromas (apxumMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIEPATYpBHI.

[lepenaua naBneHus KUJIKOCTHIO U Ta30M.

3. CooObmaroiuecs: CoCy/Ibl.
4. I'mapaBiIMyYecKU mpecc.
5. TlposiBienue aeicTBHsl aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJIKUBAIOMIEH CHUJBI OT O0BEMA TMOTPYKEHHON 4YacTH Tela W
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHWs TeJ: IUIABaHUWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma NOrpyKEHHOH B JKUAKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUJIbI, ACWCTBYIOIIEM Ha Telo, HOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CWIIBIL, JCHCTBYIOIIEW Ha TEIO B
KUJIKOCTH, OT MACCHI TEJA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBaHne apeomeTpa WIM KOHCTPYMPOBAHHME JIOJKM M ONpEIcIeHuEe €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexanudeckast pabota. MOIIHOCTS.
[IpocTeie MexaHW3MBI: pbI¥ar, OJOK, HAaKJIOHHAs TIUIOCKOCTh. [IpaBmio paBHOBecHs

phluara.

[IpumeHeHre mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUJIO» MEXaHHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHM3MBI B OBITY M TEXHUKE.
Mexannueckas sHeprus. KunHeTmdeckas W mnoTreHuuanbHas sHeprud. [IpespaineHue
OJHOTO BHJIa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne paOOTHl CHJIBI TPEHUS NPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHid paBHOBECHSI pblyara.
3. Usmepenue KIIJ] HakIOHHOM MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUU.
8 KUIIACC

Pa3pen 6. TensioBble sIBJICHUA.
OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO--KUHETHYECKOM TEOpUU CTpOEHUs BellecTBa. Macca

U pasMm

€ppl aTOMOB U  MOJICKYII. OHLITLI, MOATBCPIKAAOIINE OCHOBHBIC ITOJIOXKCHUA

MOHCKyHHpHO—KHHeTquCKOﬁ TCOPHUHU.

Mogenu TBépI[OFO, KHUIKOTO U ra3006pa3Horo COCTOSIHMH BEIIECTBA. KpI/ICTaJ'IJ'II/I‘IeCKI/Ie 151
aMOp(bHBIe tena. OObSICHEHHE CBOWCTB ra3os, JKUIKOCTEHN U TBépI[BIX TEJ Ha OCHOBE MOJIOKEHUH
MOJ'ICKYJBIpHO—-KHHCTH‘ICCKOﬁ TCOpPHUH. CMaunBaHHE U KalMWJUISIPHBIC  SABJICHUA. TemmoBoe
paciiupCHUC U CKaTUC.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTHIO TCIUIOBOTO HAOBHXXCHUSA YaACTUILIL.
BHy’TpeHHﬂﬂ SHEPrus. CnocoObl HM3MEHEHUS BHyTpeHHefI SHEpruu: TCIUIOICpEaAaYa U
COBCPHICHUC pa60TBI. Bugwr TCIUIONICpCaauu: TCIVIOMIPOBOAHOCTh, KOHBCKIHA, U3TTYUCHUC.



KonnuectBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBa. TeIuiooOMEH U TEIJoBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oananca. [lnaBieHue W oTBepAeBaHUE KPHCTAILTMYECKUX
BEIIECTB. YJenpHas TemioTa IutaBineHus. [lapooOpazoBanue u KoHjaeHcanus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHus. 3aBUCMMOCTh TEMIEpATypbl KUICHHS OT
aTMOC(EepHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner paboter TemioBbix asurateneit KIIJ[ TemmoBoro aBuratens. TeruioBbie
JIBUTATENIH U 3aIIATA OKPYKAOIIEH CPEbI.

3aKoH COXpaHEHUs U MPEBPAILEHUs JHEPTUU B TEIUIOBBIX IIpOLECcCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBIKEHUS.
Ha6mronenue auddysuu.
Habmonenue siBjaeHn cMauyBaHUS M KaWJUTSIPHBIX SIBJICHUM.
Habntoienue TemnoBoro paciupeHust Ted.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPIICHUH paOOTHI.
Harpesanue npu coBepiieHUN pabOThl BHEUTHUMH CHUIaAMH.
. CpaBHEHHE TEIUTIOEMKOCTEN Pa3IMYHbBIX BEUIECTB.
. HaGmronenue xumnenus.
. Habnonenue nocrosiHCTBa TeMIIEpATyphl MPHU TUIaBJICHUH.
13. Moenu TeIUIOBEIX ABUTATEIIEN.
Jlabopamopnuwie pabomel u onvimel.
1. OmnbITbl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

LW ~NOUkWNRE

[ S
N R O

2. OnsITHI IO BRIPAITUBAHUIO KPUCTAIJIOB TIOBAPEHHOM COJIM MJTM caxapa.

3. OnbIThI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B, KUAKOCTEH U TBEPIBIX TEI.

4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.

5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH MaBIEHUS BO3AyXa OT ero o0béma u

HarpeBaHMsI WIN OXJIAKJICHHSL.
6. IlpoBepka TrHUMOTe3bl JIMHEHHONH 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUECKON TPyOKEe OT TeMIIEpaTypBhl.
7. HaOnroneHue M3MeHEHMs BHYTPEHHEH SHEPIUHU Tesla B pe3yibTaTe TeIlonepesadd u
pabOoTHI BHELIHUX CHUII.
8. MHccrenoBanue siBiIeHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM M ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIJIOTHI, MOJYYEHHOIO BOJOH IMpH TEmIooOMeHe C
HarpeTbiM METaNINYECKUM [IWIINHAPOM.
10. Omnpenienenue yieabHOM TEMII0EMKOCTH BEILIECTBA.
11. UccnenoBanue npoiiecca ncnapeHusl.
12. Onpenienenne OTHOCUTENBHOM BIIaKHOCTH BO3yXa.
13. Omnpenenenue yeabHOM TEIUIOTHI IIJIaBJICHUS JIbJIA.
Pasnes 7. duiekTpryeckue 1 MATHUTHBIE SIBJICHHUS.
Onexrpuszanus Ten. J[Ba poja 3IEKTpUUECKHX 3apsiioB. B3zamMopelicTBHe 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTB CHIJIBI B3aUMOJCWUCTBHS 3apsSDKEHHBIX TEJI OT BEJIWYMHBI
3apsA70B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe mnose. Hanpsx€HHOCTh 31ekTpuyeckoro nosid. IlpuHuun cynepno3uuuu
IIEKTPUYECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsioB. DJIEMEHTapHBIM 3iekTpuueckuil 3apsa. CrpoeHue
atoMa. ITpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaa.

DOnexTpuuecKuil TOK. YCJOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. lcrounuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIUIOBOE, XUMUYECKOE, MArHUTHOE).
DNEKTpUUYECKUHN TOK B )KUJIKOCTSIX U ra3ax.

Onexrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MIPOBOJHUKA. YJIeIbHOE COINpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEmnu.
[TocnenoBarenpHOE M NAPALIENBHOE COEAMHEHUE IIPOBOHUKOB.

Pabota 1 MoILTHOCTB 3MEKTpUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U IOTPEOUTENH IEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHMeE.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
MarnuTHOe noJie 3eMJId 1 ero 3HaYeHue 17151 xKu3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1oJie
AIEKTPUYECKOTO TOKa. [[puMeHeHue 3JIeKTpOMarHuToOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOIBUTaTelb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. fBiaeHue  AIEKTpOMAarHUTHOW  WHAYKHWU. [lpaBwino  JleHna.
OnexrporeHepatop. CrnocoObl TOMyYeHHUS DSIEKTPUUYECKOW HHEPruu. OJEKTPOCTAHLUMU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3alus Tell.
JIBa posia ANEKTPUYECKUX 3apsI0B ¥ B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACUCTBUE SIIEKTPOCKOTIA.
DNeKTpoCcTaTUYEeCKask NHIYKLUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AMDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH MOCTOSTHHOTO TOKA.
JlericTBuUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHI TOK B )KUIAKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl TOKa aMIEepMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MarHUTOB.
. MozienupoBaHue HEBO3MOXHOCTHU Pa3/I€ICHMS IOJIFOCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarauTHoO€ 1noJie ToKa. JJeKTPOMarHur.
. JleficTBH€ MarHUTHOTO TOJIsSI HA MPOBOJAHUK C TOKOM.
. DIIEKTpOIBUraTENb IOCTOSTHHOTO TOKA.
. UccnepoBanue siBIeHUS 3J€KTPOMArHUTHOW MHYKIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HAIPABJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHUS.
. DIEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

WSk wWNRE
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Jlabopamopusie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AINH TE HHIIYKIIUEH U IPU CONIPUKOCHOBEHUH.
HccnenoBanue nelCTBUS IIEKTPUIECKOTO TOJIST HA TIPOBOJHUKH U JUICKTPHKH.
COopka u mpoBepKa padOoTHI NEKTPHUSCKOH IETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

o ukhwNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  JIEKTPUYECKOTO  CONPOTUBIICHUS
MIPOBOJHHUKA OT €ro JJIUHBI, TUIOIIAN MTONIEPEYHOT0 CEYEHHs U MaTepHara.
8. IlpoBepka mpaBuiia CIIOXEHHUS HAINpPSHDKEHUN MPHU TOCIENOBATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia il CHJIbI TOKa MpU NapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYILIETO Yepe3 PE3UCTop.
11. OmnpenieneHrie MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIAEIAEMOI Ha pe3ucTope.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenune KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHS MOCTOSIHHBIX MAarHUTOB.
15. 3yyeHre MAarHWTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB NpHU HX OObEJUHEHUH U
pa3JelieHuu.
16. UccnenoBanue neHCTBUS JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHIIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKAa U HaIllPaBJICHUS TOKA B KaTYIIIKE.
18. U3ydeHue neiicTBUS MarHUTHOTO TOJIsl HA IPOBOJHUK C TOKOM.
19. KoHcTpynpoBaHue u u3ydeHue padoThl 3J€KTPOABUTATENS.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAaHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBICHUS 3JCKTPOMArHUTHOM HHAYKIUHU: HUCCIIEOBaHHE
W3MEHEHUI 3HAYEHUS U HAMIPaBJICHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHUs. PaBHOMepHOe mnpsMoJuHelHHoe JABukeHue. HepaBHomepHOe
npsMOJIMHENHOE JBWKeHHe. CpenHssi U MTHOBEHHAas CKOpPOCTb Tejla INpU HEPABHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TIpsiMONTMHEHOE ABMKeHne. CBoOoaHOe mageHue. OnbIThl
lanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YIi10Bast CKOPOCTH. LIEeHTpOCTPEMUTEIIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. Ilpunnun
CYIIEPIIO3ULINH CUIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CWiIa TPEHMSI CKOJIBKEHUS, CHJIa TPEHUS
IIOKOS, IPYTU€ BUJIbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO MaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpETPy3KH.

PaBHOBecue MaTepuanbHOU TOUKH. AGCOOTHO TBEPOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynesc Tena. M3menenue ummyinbca. VMiynbe cuibl. 3aKOH COXpAaHEHHS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckas paboTa ¥ MOIIHOCTh. PaboTa cuil TsKecTH, ympyroctH, TpeHus. CBs3b

SHEPruu

u paGOTI)I. HOTGHHHaHLHaﬂ OHEpIrus TCJjIa, MOAHATOrO HaJ IMOBCPXHOCTHIO 3CMIIH.

[ToreHumanpHas 3Heprus ckaro npyxuHsl. KnHernueckas sHeprus. TeopeMa 0 KHHETHYECKOU

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOmroneHrne MEXaHUYECKOTO JIBIKEHUSI TeJla OTHOCUTEIHLHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE MyTEH M TPAaCKTOPUN IBUXKEHUSI OJHOTO M TOTO K€ Teja OTHOCHUTEIhHO
Pa3HBIX TEINI OTCUETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJTMHEHHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmronenne IBYKEHUS Tela 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKHUX SIBJICHUHN, TPOUCXOIIINX B cucTeMe oTcuéra «Temexka
pH €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTENIbHO KabuHeTa (PU3HUKH.

7. 3aBHCUMOCTb YCKOPEHHMS T€JIa OT MAcChl Tejla U IACHCTBYIOIIEH HA HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CUJI TIPU B3aUMOICHCTBUU TE.

9. HM3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHUH.

10. Ilepenavya uMmysnbca Npyu B3aMMOJEHCTBUU TEN.

11. [IpeoOpa3oBaHust SHEPTUU MPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHue UMITyJIbCa IPU HEYPYTOM B3aHUMOICHCTBHH.

13. CoxpaHeHue UMIyJbca MpU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HabmoieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPrUuu Mpu CBOOOIHOM MaICHUU.

16. CoxpaHeHrEe MEXaHUYECKOM PHEPTUHU MIPU ABMXKEHHUH TeJla MO/ JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoncTpyupoBaHue TpakTa JUisl pa3rOHAa U JadbHEHIIEro pPaBHOMEPHOIO ABMKEHUS
LIapUKa WUIIU TEJIEKKHU.

2. OmpeneneHue cpeHEN CKOPOCTU CKOJIBKEHUS Opycka WM JBIXKEHHUS IIapuKa IO
HAaKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHue yCKOPEHMs Tejla MPU PABHOYCKOPEHHOM JIBMXKEHMHM 10 HAKJIOHHOM
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH MIPU PAaBHOYCKOPEHHOM JIBIKEHUU Oe3
HayalabHOUN CKOPOCTH.

5. TlpoBepka TruUIOTE3Bl: €CIAH MPU PABHOYCKOPEHHOM IBMKCHMM 0€3 HaYalbHOU
CKOPOCTH IIyTHM OTHOCSTCS Kak psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHUSI.

7. Omnpenenenne kodduieHTa TpeHUs CKOIbKEHUS.

8. Omnpenenenue xECTKOCTU NPYKUHBI.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHUHM Tela IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIPYrOCTH TNPH MOABEME TIpy3a C HCHOJIB30BAHHEM

HCIIOABUKHOI'O M ITIOJABHXKHOI'O 0JI0KOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTHUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHWN: TEPHOJ, 4acToTa,
amImTyna. MareMaTHyeckuii W NPYKHHHBIM MasTHUKM. lIpeBpamienne sHeprum Ipu
K0J1e0aTeIbHOM JIBIKCHUH.

3aryxatomue kojebanus. BeiHykaeHHble Konebanus. Pesonanc. MexaHM4ecKue BOJIHBI.
CpoiicTBa MexaHM4ECKHUX BOJH. [Ipo10sibHBIE U MONEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTh

e€ pacrpocTpaHeHHs. MexaHnYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKHUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa M BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U yIbTpa3BYyK.
Hemoncmpayuu.

=

e W

Ha6mronenune konebanuii Te Mo NeHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUM U Pe30HaHCA.

PacripoctpaneHre poI0IBHBIX M MOTIEPEYHBIX BOJTH (HA MOJICIIH).
Habimo1enne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acTOThl U Meproia KojaeOaHuit MaTeMaTH4ecKoro MasTHHKA.
Omnpenenenre 4acTOThl U Miepro/ia KojaeOaHul Npy>KUHHOTO MasSTHHKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHWH TMOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH MEpUOJIa KOJEOAHUN MPYKMHHOTO MasTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH IMepuoja KojeOaHUM rpysa, MOABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb TIepuOJa KoNeOaHWl MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Pa3nen 10. DnekTpoMarHuTHoOE 1M0J1€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOICTBA 3JIEKTPOMAarHUTHBIX
BoJiH. IlIkana >nekTpoMarHuTHEIX BOJH. Vcroap30BaHKEe 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM

CBs3H.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMiCcTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

HSy‘-ICHI/IC CBOMCTB SJICKTPOMATrHHUTHBIX BOJIH C IOMOIIBIO MOOMIIBHOTO TCJ'IC(I)OHa.

Pa3znen 11. CBeToBLIE IBJICHHUS.
JlyueBass monens cBera. Mcrounuku cBera. [IpsmosimHelHOE pacnpOCTpaHEHHE CBETA.

3aTMeHus COJ'IHI_Ia u .HYHBI. OTpa)KCHI/Ie cBera. Ilimockoe 3CpKaJIo. 3akoH OTpaAKCHHUA CBCTA.



[Mpenomiienne cBeTa. 3aKoH MpejoMIIeHHs cBeTa. [1oIHOe BHYTPEHHEE OTPaKCHHUE CBETA.
Wcmonp3oBanue noJjiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBECTOBOAAX.

JIunza. Xox nyuel B smu3ze. Onrtuueckass cucrema ¢oroamnmnapara, MUKPOCKONa U
Tesneckorna. ['1a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceeta B ciekTp. Onbitel Hetorona. CiioskeHUE CrIeKTpaIbHBIX [[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

LN U Bk WNE

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tony4yenue n3o0pakeH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparolei JInH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n306paxeHH ¢ TOMOIIBIO JINH3.

[punnun neiictBus dporoanmnapara, MUKpPOCKOTA U TeJIECKOA.

10. Mogens riasa.

11. PaznoxxeHue 6esoro cBeTa B CIEKTP.

12. [lonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuwie pabomel u onvimel.

1.
2.
3.

N o wu s

HccnenoBanue 3aBUCUMOCTH yIJia OTPaXEHUSI CBETOBOTO JIydya OT yrijia MaJaeHHsl.
N3ydeHne xapakTepucTUK M300pakeHUs MTpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyya OT YIJia MajJeHus Ha
IPaHULIE «BO3IyX—CTEKIION.

[Tonydyenue n300paskeHUI C TOMOIIIBIO COOMPAFOIICH JTUH3HI.

Onpenenenre (GOKYCHOTO PacCTOSHUS M ONTUYECKON CHIIbI COOUpPAIOIIeH TUH3BI.
OnbITHI IO Pa3I0KEHUIO OEJI0Tr0 CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU MX HAOIIOJECHUHM 4Yepe3 IBETOBBIC
(UITBTPHI.

Pa3nen 12. KBaHTOBEIC SIBJICHHUS.

OmnsiTel Pesepdopaa u nnanerapuas mojens atoma. Mojens atoma bopa. Hcnyckanue u
MoTJIOIIeHUE cBeTa aToMoM. KBaHThI. JInHeluaThie CIIEKTPHI.

PamnoaktuBHOCTE. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxionnas monens aromHoro siapa. M3otombl. PaanoaktuBHble mnpeBpamienus. I[lepuon
nojypacnajaa aTOMHBIX sIIEp.

SAnepHble peakiiu. 3aKOHBI COXPAHEHHMS 3apsiIOBOTO U MAaCCOBOTO YHCEN. DHEPrusl CBS3U
aTOMHBIX snep. CBs3b Macchl M SHepruu. Peakuuu cuHTe3a W neneHus saep. VMcTouHuUkM
sHepruu CoJiHIA U 3BE3 L.

SAnepuas sHepretuka. JleiicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpel U3JIy4eHUs U TOTJIOIIECHHUSI.

CrieKTphl pa3au4HbIX Ia30B.

CrnexTp Boaopoa.

Habnronenue TpekoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUH.

Perucrpanus nsiydeHus NpUPOAHBIX MUHEPAIOB U IIPOIYKTOB.



Jlabopamopusie padbomot u onvimel.

1. HaOmroneHue CIUTOMIHBIX M JTMHEWYAThIX CIIEKTPOB U3ITyUCHHS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIrUM YacTUIBl 110 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpPHUTEILHO-00001IAI0IIUIT MOYJIb.

[ToBTOpHUTENBHO--0000MIAIOIIMI  MOAYJIb TMpEJHA3HAYEH JUI CUCTEMATH3alluud |
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO MPH U3YYCHUHN
BCEro Kypca (pu3MKH, a TakKe Ui MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY I10
¢buzuke 1151 00ydyaromuxcs, BbIOpaBIIMX 3TOT Y4€OHBIN MPEIMET.

[Ipy wu3ydyeHunm JaHHOTO MOJIYJS peaNu3yloTCd M CHUCTEMATU3HPYIOTCS  BUIbI
NESITEeNIbHOCTH, Ha OCHOBE KOTOPBIX OOecHeunmBaeTcss JOCTHKEHHE MPEIMETHBIX U
METanpeIMETHBIX IJIaHUPYEMBIX PE3yJIbTaTOB 00y4eHHUs, (HOpMHUPYETCS €CTeCTBEHHOHAy4dHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIEIOBAHMS SIBICHHHA TPUPOIBI M TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBACHATH (PU3MUECKHE SIBICHHS, TPUMEHSS IOJydCHHBIC 3HAHUS,
pelarth 3a/1a4i, B TOM YHClie KaYeCTBEHHbIE U SKCTIEPUMEHTAIIbHBIE.

[IpyHIHMNMAIBHO IEATEIPHOCTHBIN XapaKTep JAHHOTO pa3jielia peaau3yercs 3a CYET TOro,
4YTO 00y4aroluecs BBIMOIHSIOT 33JaHUs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE MOJY4YE€HHBIX 3HAHUM pacno3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SBIICHUS
B OKPYXaIOIIel IPUPOJE U OBCEIHEBHOM KU3HU;

UCIOJb30BaTh HAYyYHbIE METOJbI UCCIEAOBAHUSA (PU3NUECKUX SBJICHHUM, B TOM YHCIE AT
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydyHblE OCHOBBI HamOoOJIee BAXKHBIX JOCTUKEHMH COBPEMEHHBIX TEXHOJIOTH,
HanpuMmep, MPaKTHUECKOTO MCIOJIb30BAaHMS PA3IUYHBIX HCTOYHMKOB JHEPIUM Ha OCHOBE
3aKOHA MPEBPALCHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKKM Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUS HalpaBlIeHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, METAIIPCIMETHBIX U IIPECAMCTHBIX O6pa30BaT€JIBHBIX PE3YyIbTATOB.

B pesynpraTte wu3ydeHuss (PU3MKK HA YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE TMYHOCTHBIC Pe3yIbTAaThl B YACTH:
e 1) naTpuOTHYECKOT0 BOCTIMTAHUS:

® — MPOSIBIICHHE MHTEPECA K UCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHICKOHN (hpru3HyecKon
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — rOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYUMBIX U ITHUYECKHX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTKEHUHN (QUBHKY;

® — OCO3HAHHWE BAXHOCTH MOPATHHO--3THYECKUX MPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

e 3)3CTeTH4YecKOro BOCIIUTAHMS:

® — BOCTIPUSITHE ACTETHYECKUX KauecTB (HU3UUYECKON HAyKH: €€ TApMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

® 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

® — OCO3HAaHHME LIEHHOCTH (PU3MUECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpAa,
OCHOBBI Pa3BUTHUSI TEXHOJIOTH, BAXKHEUILIEH COCTABNISIONICH KyJIbTYPHI;

e — pa3BHUTHE HAYYHOM JI0003HATEIHLHOCTH, MHTEPECA K UCCIIEeI0BATEILCKOM NesTeNbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOI0 0JI1ATr0MOJy YU

® — OCO3HaHHWE ILIEHHOCTH Oe30macHOro obOpasa H3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, BaKHOCTH TMpaBWJ OE30MacHOrO IMOBEACHUS Ha TpPaHCIOpTE, Ha JOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMAIIHUX YCJIOBUSIX;

e — chopMupoBaHHOCTH HaBBIKA peduieKCUU, MPU3HAHUE CBOETO MpaBa Ha OMUOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

e — aKTHBHOE y4acTHE€ B PEIICHHM MPAKTUYECKHUX 3a]ad (B paMKax ceMbu, 0Opa3oBaTeNbHOI
OpraHu3alui, TropoJa, Kpas) TEXHOJOTHYECKOW U COIMANbHOM HANpaBICHHOCTH,
TpeOyIOIHKX B TOM YHCIie U PU3NIECKUX 3HAHUM;

® — HMHTEpeC K MPaKTUYECKOMY U3yUeHUIO podeccui, CBA3aHHBIX C (GUZUKOM;

e 7) 3KOJIOTMYECKOr0 BOCTIMTAHUS:

e — OpHEHTalMs Ha TpUMEHeHHEe (GU3NYECKUX 3HAHWM JUIs pelieHwsl 3afad B o0nacTu
OKpYXalolllel cpefibl, MIIAHUPOBAHUS MOCTYIKOB M OLICHKHM HMX BO3MOYKHBIX IMOCIEACTBUMN
JUTSL OKpY>KaroLel cpebl;

e — OCO3HaHHE MI0OATHFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM U MyTel X peuieHus;

e §8) ajanTanMu K N3MEHSIOIIUMCS YCJIOBHAM COUMATBHON U NPUPOIHOI cpeabl:

e — MOTPeOHOCTh BO B3aMMOJCHCTBHUU TPU BBHIMOJHEHUH WCCIEIOBAHUN U TMPOCKTOB
(bu3nuecKoil HaNMPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM APYTHUX;

® — [IOBBILIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JeATEIbHOCTb;

e — moTpeOHOCTH B (OPMHUPOBAHWUU HOBBIX 3HAHUM, B TOM 4YHcle (HOPMyIUpOBAaThH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSX;



e — oco3HaHUE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1acTH (DU3HKH;

® — [UIAHUPOBAHHE CBOCTO PA3BHUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMIICHUC aHAJIM3UPOBATh U BBISIBJIATH B3AUMOCBSI3H MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJI€ C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OIlCHKA CBOUX JCHCTBHMI C YYETOM BJIMSHHUS Ha OKPYKAIOIIYIO CpEay, BO3MOKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOGHHMS mporpaMMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
obpaszoBaHusi y oOydwatomierocss OyayT chopMUpOBaHBI MeTampeaMeTHbIE Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABaTeNIbHbIE YHUBEpCaJbHbIE YueOHbIE JEHCTBUS, KOMMYHUKAaTHBHbIE
YHUBEpCaJIbHbIE yueOHbIE NEUCTBUS, PETYIATUBHbIE YHUBEPCAJIbHbIE YueOHbIE EHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble Joruveckue aeiicTBus:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIE TIPU3HAKH 0OBEKTOB (SBICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN NMPU3HAK KIaCCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHUs
Y CPaBHEHHS;
® BBIABIATH 3aKOHOMEPHOCTH UM NMPOTUBOPEUHUS B pacCMAaTpUBaEMBbIX (akTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH MPUYUMHHO--CIICJCTBEHHBIE CBSI3U NMPHU H3YUYEHUU (PU3NYECKUX SIBICHUN U
MPOLIECCOB, JENaTh BBIBOJBI C HCIHOJB30BaHUEM JECIYKTUBHBIX M HHAYKTUBHBIX
YMO3aK/IIOYeHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSTENIbHO BBIOMpPAaTh CMOCOO pemieHuss ydeOHOW  (u3uMueckod 3amayu
(cpaBHEHHE HECKOJBbKUX BapHAHTOB pEIICHMs, BBIOOp HamOoJee MOAXOJAIIET0 C
y4€TOM CaMOCTOSTEIbHO BBIACIECHHBIX KPUTEPHUEB).
Ba3oBble ucciienoBarebCcKHe 1eHCTBUA:
® ICIIOJIb30BaTh BOMPOCH KaK UCCIEA0BATEIbCKUN HHCTPYMEHT NO3HAHUS;
® TMPOBOJUTH IO CaMOCTOATENIbHO COCTaBJICHHOMY TIUIAaHY OIBIT, HECIOMXKHBIH
(bu3nuecKuit FKCIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHHEe (PU3UIECKOTO SIBIICHUS;
® OIEHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIUIO, MOTYYCHHYIO B XOJ€
WCCIIETIOBAHUS HIIM SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTam
MIPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIIEIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JallbHEHIIIee pa3BUTHE (PU3UIECKUX MPOILIECCOB, a TAKXKe
BBIJIBUTATh MPEIMOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Pabora ¢ undopmanmeii:
® TMPUMEHSTh PA3IUYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl MpU TMOUWCKE U oTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHO! (hr3rueckoit 3a1auu;
® aHaJIM3UPOBATh, CHCTEMATHU3MPOBATh U WHTEPIPETUPOBATh MH(DOPMALNIO PA3THUUHBIX
BUJIOB ¥ JOPM TMpeACTABICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpeAcTaBlIeHUS HWHGOPMAIMH H
WUTIOCTPUPOBATh pPElIaeMble 3aJa4ll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHOMN
rpadukoif 1 ©X KOMOUHAIMSIMHU.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnme aelcTBHUA:

B xoJie OOCyXKJeHHs Y4eOHOTO MaTrepuasa, pe3yabTaToB JIADOPATOPHBIX paboT U
MIPOEKTOB 3aJ]aBaTh BOIIPOCHI IO CYHIECTBY 0OCYKaeMOM TEMBI M BBICKA3bIBATh UJICH,
HAaIleJICHHBIE Ha PEIICHUE 33/1a41 U MOAJIepKaHne 01arokenaTeIbHOCTH OOIICHUS;
COTIOCTABJIATh CBOU CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M IIMCHBMEHHBIX TEKCTAX;

MyOMMYHO  TMPEACTABIATh  PE3yAbTAaThl  BBIOJIHEHHOTO  (DM3WYECKOTO  OIbITa
(9KcTIepUMeHTa, UCCIIEAOBAHMS, TPOEKTA);

MMOHUMATh M WCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBHIYaTbHOW pPaOOTHI
MIPH pElIeHNH KOHKPETHON (pr3HuecKoil mpoOiaemsl;

MPUHUMATh IIeTM COBMECTHOHW JEATEIhbHOCTH, OPraHW30BBIBATH JCHCTBHUS IO €€
JOCTIDKEHHUIO: PACHIPECNSTh PO, 00CYKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH

BBITIOJTHATh CBOKO 4acTh Pa0OTHI, JOCTHTash KAa4eCTBEHHOTO pe3yabTaTra IO CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C JPYTUMHU WICHAMHU KOMAH/IbI,
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMMA TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIBHO CPOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe YHUBEpPCAJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeLICHUS
(buznuecKux 3HAHUI;

OpUEHTHPOBATHCS B PA3IUYHBIX IMOJXOAAX MPUHATHS PEIICHUN (MHIUBUIYyaJIbHOE,
MIPUHSTHE PEIICHUs B TPYIIe, IPUHITHE PELICHUI IPYIIOii);

CaMOCTOSITEJIBHO COCTAaBJIATh aNTOPUTM pelIeHUs (PU3NYECKOW 3alaud WM IJIaHa
HCCIIEIOBAHUSI C YYETOM HMEIOLIUXCA PECypcOoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh MpesiaraéMble BapUaHThI PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOLUMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aIeKBATHYIO OLIEHKY CUTYalLlUH U MpeJylaraTh MiaH €€ H3MEeHEeHMs,;

OOBSICHATh MPUYUHBI JOCTHXKEHUSA (HEJOCTWXKEHUS) pe3yabTaToOB JAEATEIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATENLHOCTh (B TOM YHUCJIE B XOJ1 BBITOJHEHHS (PU3NIECKOTO
UCCIIEZIOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, HM3MEHUBLIMXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

CTaBUThH Ce0s1 HA MECTO JAPYroro 4ejaoBeKa B XOJ€ CIopa WK JAUCKYCCHUH Ha HAyYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTrOro;

NpU3HAaBaTh CBOE MpPaBO Ha OMMOKY NpU peuieHuH (U3UYECKUX 3a7ady WU B
YTBEPKACHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ MIPaBO JIPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIIUXCS YMEHUH:

WCIIOJIb30BAaTh TMOHATHS: (U3MYECKHMEe W XUMUYCCKUE SBJICHHS, HaOIIOACHHE,
IKCIIEPUMEHT, MOJICJIb, TUIIOTE3a, CAUHUIIBI (DU3MUSCKUX BEIIMYUH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHHS BellecTBa (TBEPIOE, >KHAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKCHHEC  (paBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIAsl cwia, Aedopmarus (ympyras, IacTH4ecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuath siBJeHus (Iud@y3us, TemIoBoe IBUKEHNE YAaCTHUIl BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JBIDKCHUE, MHEPIIHS, B3aMMOJICHCTBHE TEJ, PaBHOBECHE
TBEPABIX TENl C 3aKPCIUICHHOW OCBIO BpallCHWs, Tepefada JaBJICHHUS TBEPIBIMH
TEJIAMH, XKUAKOCTSIMH U Ta3aMu, aTMOC(EpHOE JTaBJICHNE, TUIABAHKUE TEJI, IPEBPAIICHUS
MEXaHWYECKOM SHEPTHH) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JJAHHOE (PU3NICCKOE SBIICHUE;

pacro3HaBaTh MPOSBIICHUE U3YYCHHBIX (U3NYCCKUX SBJICHUH B OKPYKAIOIIEM MHpE, B
TOM dYHCIe (U3NYECCKHE SBJICHUS B TPHUPOJC: MPUMEPHI JBIKCHUS C Pa3IMYHBIMU
CKOPOCTSMHU B XKHMBOW M HEXKHUBOW NPUPOJE, NECUCTBUE CUJIBI TPEHUS B MPUPOAEC U
TEXHUKE, BIIMSHHE aTMOCPEPHOTO IaBJICHHS Ha KMBOM OpraHusM, IJIaBaHUE PbIO,
pBIUard B TeJjie 4YeJloBeKa, IIPU 3TOM IMEPEeBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHBIEC CBOMCTBA (ITPU3HAKH ) (PU3UUECKHUX SIBIICHUM;

OTIMCHIBAaTh U3YUYCHHbIC CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, UCIONIB3YsS (PU3NUEecKHe
BENMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHJa TSDKECTH, BEC Tella, CHJIa TPEHWs, JaBJCHHE
(TBEpImoro Tena, KUAKOCTH, raza), BBITAJIKUBAIOUIAs CUjla, MeXaHH4Yeckas paboTa,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIbI, KOI(PQHUIMEHT TIOJEe3HOro JeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas W MOTEHIMAIbHAS DHEPrusi), MpH OMUCAHUHU MPABUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIIOJIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYeCKUX BEIUYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BEIIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TpadUKHh H3YYEHHBIX 3aBHCHUMOCTEH
(bu3MYECKUX BENYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3UYECKHUE SIBICHHUS M MPOLECCH, HCIOJIB3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akoH Ilackamns, 3akoH
Apxumesa, MpaBUJIO paBHOBECHS pblyara (0OJ0Ka), «30JI0TO€ MPABUIIO» MEXaHHKH,
3aKOH COXPaHEHUS MEXaHWYeCKOW »HHEepruM, MpH OTOM JaBaThb CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aMKCHIBATh €T0 MAaTEMaTHUECKOE BhIPaKEHHE,

OOBSACHATH (U3NYECKUE SBJICHHS, MPOIECChl U CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBHISBIATH MPUYUHHO-
-CIIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYeCKUX IIIaroB ¢ OMOPON Ha
1-2 wu3ydeHHBIX CBOWCTBa (PHU3UYECKUX SBJICHUN, (PHU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3amaud B 1—2 AEWCTBHS, HCIONB3ysSd 3aKOHBI W (OPMYIIBL,
CBs3BIBAMOIIME (DU3MYECKHE BEIMYUHBI: HA OCHOBE aHalM3a YCIOBUSA 3aJauu
3aMMChIBaTh KPATKOE YCJIOBHE, TOJCTABIATh (DU3MUECKHE BEIUYUHBI B (QOPMYIBI U



MPOBOJIUTH PAacuy€Thl, HaXOAWUTh CIIPABOYHBIC JAaHHBIC, HEOOXOAWMBIC IJISI pEIICHUS
3a7a4, OLEHUBATh PEATMCTUYHOCTD MOTYYeHHON (PHM3UUECKOM BETHMUUHBI;
pacro3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXXHO PEUIMTh TNPU MOMOIIU (PU3HUYECKHX
METOJI0B, B OIHMCAHWM HCCIECNOBAHMS BBIICIATH IIPOBEPSIEMOE IIPEIIIOIOKEHUE
(rumoTesy), pas3inyaTb U HHTEPIPETHUPOBATH IOJIYYEHHBIH peE3ysbTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, IEATh BBIBOKI IO €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOACHNUIO (PU3MYECKUX SBICHUN WIH (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATh TPOBEPSIEMbIE NPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3AIUCHIBATH X0/ OTIBITa U JOPMYITUPOBATH BHIBOJIBI,
BBITNIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSTHUS, BPEMEHHU, MacChl Tela, 00bEMa, CUIIBl U
TEMIEPATYpPhl C HCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTHh HUCCIIEOBAaHUE 3aBHCHUMOCTH OJHOU (DPM3MYECKON BEIMYMHBI OT IPYTOM C
HCII0JIb30BAHNEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PAaBHOMEPHO JBUKYIIETOCS
Tena OT BPEMEHU JBWKEHUS TeJa, CHIIBI TPEHUS CKOJIBXKEHHUS OT Beca Teja, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEN © HE3aBUCHMOCTH CHJIBI TPEHUS OT IIIOIIAIn
COIIPUKOCHOBEHUS TEJ, CHJIBI YIPYTOCTH OT YJUIMHEHUWS IMPYXWUHBI, BBITAIKUBAIOIIECH
CWiIbl OT O0OBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, HA KOTOPYIO IMOTPYKEHO Telo,
yCIIOBUM TIJIaBaHUSI TeJ, YCJIOBHM paBHOBECUs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUHM Y4eOHOTO HCCIEAOBAaHUS, COOMpPaTh YCTAHOBKY M  BBIMIOJIHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (MKCUpPOBATh PE3yJbTaThl MOITY4YEHHOMN
3aBUCHUMOCTH (PU3UYECKUX BEJIWYMH B BHUJE MNPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YNIbTATAM HCCIIEIOBAHMS;

MPOBOJUTH KOCBEHHBbIE H3MEPEeHUS (U3NYECKUX BEIMUYMH (IJIOTHOCTH BEIIECTBA
KUJOKOCTU W TBEPAOro Teja, CUila TPEHUsS CKOJIBKEHHUS, JIaBJIEHUE BO3/yXa,
BBITAJKUBAIOLIAsl CHWJIa, JIEUCTBYIOLIAsg Ha IMOrPYyKEHHOE B IKUJAKOCTb TEJO,
KO3(h(GUIIMEHT MO0JIE3HOTO JEHUCTBUSI MPOCTHIX MEXAHHU3MOB), CIIEAys MPEAI0KEHHON
WHCTPYKUUU: MIPU BBITOJHEHUH U3MEPEHUN cOOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMUYMHBI;

coOnrofaTh TMpaBWiia TEXHUKH O€30MacHOCTH TMpu pabotre ¢ 1abOpaTOpPHBIM
obopynoBaHueM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOUIAIOIINECS COCYbl, OapOMETp, pblyar, MOJIBUXKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAsS TUIOCKOCTH;

XapaKTepH30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX TMPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCaHUsA (B TOM YHMCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBON HACOC,
apeoMeTp), MCIOJB3Ysl 3HaHUA O CBOMCTBaX (DPU3MUECKUX SIBICHUN U HEOOXOJUMBIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTE TPUMEPHl (HAXOMUTh HMHPOPMAIMIO O TpHUMEpax) MPAKTUYECKOTO
UCTOJb30BaHUs (U3UYECKUX 3HAHUM B MOBCEAHEBHOM MU3HM Uil OOecredeHus
0€30MacCHOCTH MpH OOpalleHuu ¢ NpudOpaMu U TEXHUYECKUMH YCTpOICTBaMHu,
COXpAaHEHMs 3JI0pOBbsI M COOMIONEHHS HOPM OKOJIOTHUYECKOTO IOBEAECHUS B
OKpYKarollen cpere;



OCYIIECTBIISITh OTOOP HMCTOYHUKOB HH(popManyu B VHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM IIOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IYTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISIETCS TPOTHBOPEUMBON
WA MOXET OBITh HEJJOCTOBEPHOM;

HCII0JIb30BATh MPYU BHIOJHEHUH Y4€OHBIX 3a/laHUN HAY4YHO--NIOMYJISIPHYIO JIUTEPATYpy
(U3NIECKOTO COAEPIKAaHUs, CIPABOYHBIE MaTepHallbl, pecypchl cetu VIHTepHer,
BIIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HWHGOpMAIMK U3
OJIHOY 3HAKOBOM CHCTEMBI B IPYI'yIO;

co37aBaTb COOCTBEHHbIE KpAaTKHE MMHCbMEHHBIE M YCTHBIE COOOIIEHMSI Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaUu (PU3NYECKOTO COAEPKAHUS, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOILIEHHs O pe3ylbTaTax MPOEKTOB WM Y4€OHBIX UCCIIEI0BAaHUMN, IPU ITOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIM ammapar Kypca (pusmkw,
COMPOBOXKJAaTh BHICTYIUICHUE MTPE3EHTAIel;

IIPY BBIIIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIEe B COOTBETCTBUH C MOCTABICHHBIMU 3a/1a4aMHU, CJIEAUTH 3a BBHIIIOJHEHUEM I1JIaHA
NEeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIad B JCSITEIbHOCTh T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsi MHEHHE OKPY)KAIOIIHX.

K koHy oOyueHuss B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

WCIIOJIb30BATh IMOHATHA: Macca U pa3Mepbl MOJIEKYN, TEIJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHMSI BEIECTBA, KPUCTAJUIMUECKWE U aMOpQHbIE Tena,
HACBIIIEHHBIM 1 HEHACBIILIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIEPATYPa, BHYTPEHHSA
SHEPrus, TEIJIOBOW JABUTATENb, AEMEHTAPHBINA AJIEKTPUUECKUN 3apsil, DIEKTPUUECKOE
10JI€, MPOBOJHUKU W JUDJIEKTPUKH, MOCTOSIHHBIM AJIEKTPUYECKUNA TOK, MAarHUTHOE
oJIe;

pasnuyath sBJICHUS (TEIUIOBOE paCHIMpEHUE U CKaTue, TeIulonepenada, TEroBOe
paBHOBECHE, CMAauMBaHWE, KaNWUIAPHbIE SBJICHUS, MCHAPEHUE, KOHJCHCALMS,
IIJIaBJICHUE, KpUCTaJUIM3aLus (oTBepaeBaHue), KHUIIEHUE, Teroneperaya
(TEerIonpoBOIHOCTh, KOHBEKIMS, H3JIyd€HHUE), DJIEKTpU3alus Tel, B3auMOJICHCTBUE
3aps/ioB, JECUCTBUSL SJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MAarHuTOB, JEHCTBHE MAarHUTHOTO IOJS HAa MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHIYKIHS) TO ONHMCAHUIO WX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBJICHUN B OKpPYXAIOIIEeM MUpE, B
TOM uyucie (uU3NUecKue SBICHUS B TPUPOJE: TOBEPXHOCTHOE HATSIKEHHE U
KanWUISIpHbIE SBJIEHHUS B MNPHUPOJE, KPUCTAUIBI B mpupojne, uzinydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpckue Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
JNIEKTpUYECKHe SBIEHUS B aTMocdepe, dIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOI0COB, pOJib MAarHUTHOTO TOJS JJS KU3HU Ha
3emiie, ONSPHOE CUSHUE, MPH ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OTIMCHIBATh U3YUYCHHBIE CBOMCTBA Tel U (pU3UUECKUe SBICHUS, UCTONB3YS (PU3UUecKre
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrusi, KOJWYECTBO TEIUIOTHI, yJEIbHas
TEIJIOEMKOCTh  BEIIECTBA, YJAENbHAas TEIUIOTAa IUIABJICHUS, YyJAeJIbHas TEIUIoTa
napooOpazoBaHus, yAelbHAas TEIUIOTa CrOpaHHs TOIUIMBA, KO3(P(UIMEHT MOJIEe3HOTo
JICUCTBUS TEIUIOBOW MAILMHBI, OTHOCUTEIbHAS BJIAXXHOCTb BO3AYyXa, JIEKTPUUYECKHI



3aps], CHJIAa TOKA, DJJIEKTPUYECKOE HAIPSDKCHHE, COIPOTHBICHHE IIPOBOJHMKA,
yIEIbHOE COIPOTUBIIEHHE BEIIECTBA, padoTa ¥ MOIIHOCTh 3JIEKTPUUECKOTO TOKA), IIPU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOJb3yEeMbIX BEJIHYHUH,
0003HauCHHS M eITUHHIBI (PU3UYECKUX BEITUYMH, HAXOIUTHh (POPMYIbI, CBSI3bIBAIOIINE
JaHHYIO (HU3MYECKYI0 BEIMYMHY C JPYI'MMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3WYECKHE SBICHHUS M TPOLECCHI, HCIIOJIB3Ys
OCHOBHBIE IIOJIO)KEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUM CTPOCHMS BEILECTBA,
NPUHIMI CYNEPHO3ULMU TOJe (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsja, 3akoH Oma Juis ydacTka nenu, 3akoH JDxoyms—J/IeHna, 3akoH coxpaHeHHs
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBATh €ro
MAaTEeMaTHUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE MPOIECCHl W CBOMCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTYyaLI IIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHUHHO-CJIEICTBEHHbIE CBS3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
omnopoit Ha 1—2 u3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB UJTU
3aKOHOMEPHOCTEN;

pemath pacy€rHble 3aauyd B 2—-3 JAEWCTBHS, MCIOJNb3YSd 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajliM3a YCIOBUSA 3aJayu
3alMCHIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX Ul PELICHUS 3a1a4H,
BBIOMPATH 3aKOHBI U (POPMyYJIbI, HEOOXOAUMBIE IS €€ PEeLICHMs], IPOBOJANUTh PACUETHI U
CPaBHUBATh MOJIy4EHHOE 3HaUCHHE (PU3NUECKOHN BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTb HpPOOJEMbI, KOTOPbIE MOXHO pPELIMTh IMPU IMOMOIIM (PU3HMUECKUX
METONOB,  MCHOJb3ysd  ONUCAaHUE  MCCICNOBAaHUSA,  BBIACIHATH  IPOBEPIEMOE
IIPENIIOJIOKECHHE, OLICHUBATH IPABUJIBHOCTh IOPSAAKA IPOBEICHUS HCCIEIOBAaHHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAONIOJEHUIO (PU3HYECKUX SABICHUH WM (PU3NYECKHX CBOWCTB
Tesl (KalWUISIPHbIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HATPEBAaHMs IIPU U3JIyYEHHUH OT LIBETA
u3Iyvaoume  (morjiomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIIEPATYPbl KUAKOCTH M IUIOWAAM €€ TIIOBEPXHOCTH, JJIEKTpU3ALUA Tl U
B3aUMOJICHICTBUE VIEKTPUYECKUX 3apsANOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MarHUTHBIX I0JIEH TOCTOSIHHBIX MarHUTOB, JEHCTBHUSI MarHUTHOTO IOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEISA
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEANOoI0KEeHNUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO  000pylOBaHMs, OIUCHIBATH XOJA OIBITa U
(bopMynMpoBaTh BBIBOIbI;

BBINIOJIHATD MPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BIAXXHOCTU BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M JIATUYUKOB
(GU3MYeCKUX BEIMYUH, CPAaBHUBATh peE3ylbTaThl H3MEPEHUH ¢ Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOM (PU3UUECKOI BEIMUYMHBI OT JIPYroul ¢
UCIOJIb30BAHNEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOIHHUKA OT
€ro JUIMHBI, IUIOLIAJAH IOIEPEYHOTO CEYEHUs U YIEIbHOIO COIPOTHUBIICHMS BEILIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYILLEr0 Y€Pe3 IPOBOJAHUK, OT HAIPSLKEHUS HA IIPOBOJIHUKE,
HCCIIEIOBAHUE IIOCIEN0BATENIBHOIO U MApaIEBHOTO COEIUHEHUI IPOBOJHUKOB):



IUTAHUPOBATh MCCIIEOBAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH MU3MEPEHHS, CIEIYs
MPEUI0KEHHOMY TUIaHy, (PMKCHPOBATh PE3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH B BUJE
TabauIl U TPaUKOB, IEIaTh BBIBOKI 110 Pe3yIbTaTaM HCCIIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC M3MEPEHHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pad0Ta U MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUTAHUPOBAaTh M3MEPEHUs, COOHMpaTh OJKCIICEPUMEHTAIBHYIO YCTaHOBKY, CIICAys
MPEUI0KEHHONW UHCTPYKIIUH, U BBIYUCIISATH 3HAYCHNE BEIIMYHMHBL,

e coOmomaTh TMpaBWia TEXHUKH O€30MacHOCTH Tmpu pabore ¢ 1abopaTOPHBIM
o0opynoBaHueEM;

® XapakTepU30BaTh MPHUHIUMBI JIEHCTBHA W3yYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOHCTB C OMOpPOW HAa WX OMUCAHMA (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUYETUHK DIEKTPUIECKOMN
SHEPTHH, ODIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpPEeBaTEIbHBIE AJIEKTPOIIPHOOPHI
(mpuMepsI), DIEKTPUYECKHE MPEIOXPAHUTEIH, SJIEKTPOMArHHT, AIIEKTPOIBUTATENb
MOCTOSTHHOTO TOKA), HWCIIONIB3ys 3HAHHWS O CBOMCTBAaX (U3UYECKUX SBICHUU W
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacmo3HaBaTh IMPOCThIE TEXHWYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIE MPHOOPHI IO
CXeMaM M CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, TICHXPOMETP,
TUTPOMETp, JBUTaTeNb BHYTPEHHETO CTOpPAHMS, JJEKTPOCKOI, PEOCTar), COCTAaBIAThH
CXEMbI JJEKTPUUYECKUX LIeMed C MOCIe0BAaTEIbHBIM U MapaulebHBIM COEIUHEHUEM
AJIEMEHTOB, pa3uyas yCJIOBHbIE 0003HAYEHHS 3JIEMEHTOB AIEKTPUUYECKHX IIeTel;

® T[PHUBOJWUTH MNPUMEPHl (HAXOAWTh HHOOPMAIMIO O TPUMEPaX) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HM IS oOecrieueHus
0e30MacHOCTH TPU OOpalleHUH C TNPUOOpaMU M TEXHHYECKUMHU YCTPOMCTBAMHU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOJIEHUST HOPM OSKOJOTMYECKOTO TMOBEACHUS B
OKpY’KaloIlen cpefie;

® OCYHIECTBJIATh NOMCK HH(popmanuu ¢usndyeckoro conepkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNAT MHMOPMAIMIO, KOTOpas SBJISETCS MNPOTHUBOPEUMBON MM MOXKET OBITh
HEJ0CTOBEPHOM;

® ICIIOJIb30BATh MPU BBHIOJHEHUU Y4EOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JTUTEPATypy
(bu3MUecKOTro CoJiep)KaHus, CHpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIeTh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpazoBaHusi UHGOpPMALUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e Co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOIIEHUs, 00oO0Imas
MHGOPMAIIMIO U3 HECKOJBKHUX HMCTOYHHMKOB (PU3NYECKOTO COJIEp)KaHUS, B TOM YHUCIIE
NyOJIMYHO  NPEACTaBIATh  pEe3yJabTaThl  MPOEKTHOM WM  HCCIEeI0BaTeIbCKON
JeATeNbHOCTH, MIPU 3TOM TPAMOTHO MCIIOJIb30BaTh M3YyYEHHBIM MOHATHMHBIN ammapat
Kypca (pU3UKH, COIPOBOXKAATH BHICTYIUIEHUE MTPE3CHTALUEH;

® [pU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBaHMNA (U3UYECKUX MPOIECCOB
pacrpenenaTe 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C IMOCTABICHHBIMH 3a[adyaMH,
CIIEIUTh 32 BBIMIOJHEHUEM IUIaHa JEWCTBUH M KOPPEKTHPOBATH €ro, aJAeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBAThH
KOMMYHHUKaTHUBHOE B3aUMOJECHCTBUE, IPOSBIISASL TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

K xoniy obyuenust B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHHUI:



HUCIIOJIB30BaTh IIOHATHA: CHCTEMaA OTCLIéTa, MarcepurajibHasd TOYKa, TPaCKTOpU:,
OTHOCHTEJIFHOCTh MEXaHMYECKOTO JIBWKEHUS, nedopmanus (yrnpyras, IiacTHUecKas),
TPEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3ku, IEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHUE,
MEXaHMYeCKHue KoieOaHWs ¥  BOJHBL, 3BYK, MH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKAJIA 3JICKTPOMArHuTHBIX BOJIH, CBCT, 6JII/I30py1(OCTI) nu
AaJIbHO30PKOCTb, CICKTPbl HUCIYCKAHHA W IIOTJIOIICHUA, anb(ba-, Oera- U ramma-
H3Ty4YCHUS, NU30TOIIbI, AACPHAA OHCPICTUKA,

paznuuaTth SIBJIICHUS (paBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE JBIDKCHNE, CBOOOIHOE NaIeHNE TeJl, pABHOMEPHOE
JABMKCHUEC 110 OKPY)XHOCTH, B331/IMO}I€I7[CTBI/IG TECII, PCAKTUBHOC JBUXXCHHUC,
KoJiebaTebHOE BIDKEHUE (3aTyXalolle M BBIHYXKJICHHbIE KoJeOaHWs), PE30HAaHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHUE U TPEIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3/IOKCHNE
0eroro cBera B CHEKTP W CIOXXEHHE CIIEKTPAJIbHBIX IIBETOB, IHMCIEPCHS CBETA,
€CTCCTBCHHAA PAAHNOAKTUBHOCTb, BOSHUKHOBCHHUEC JIMHENYATOTro CIICKTpa HSqueHHH)
10 OIMMCAaHUIO HUX XapPaKTCPHBIX CBOMICTB M Ha OCHOBE OIBITOB, J€EMOHCTPUPYIOIIHUX
JaHHOE (PU3MYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBJICHUN B OKpYyKaroleM Mupe (B
TOM YHcie (U3NYECKHE SBJICHUS B IPUPOJIC: NPHINBHI M OTJIHBBI, JBIDKCHHE IUIAHET
ConHe4YHO CUCTEMBI, peaKTUBHOE JIBI)KEHHE )KUBBIX OPraHU3MOB, BOCTIPHSTHE 3BYKOB
KMBOTHBIMH, 3EMJICTPSICCHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa Tell,
ONTHYECKWE  SBICHHWS B  NpUpOJAEe, OWONOrHYecKoe  JeWCTBHE  BHIMMOTO,
yABTPa(UOIETOBOrO W PEHTTEHOBCKOTO M3IYYCHHH, €CTECTBEHHBIH PaJHOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pPaAMOAKTUBHOE M3IyYCHHE NPUPOJHBIX MHUHEPAJIOB,
JeHCTBHE PaJOAaKTHUBHBIX U3TYUYCHUH HA OPraHU3M YeJOBEeKa), IPH 3TOM IEPEBOIUTH
MPaKTHYECKYIO 33/a4y B y4eOHYIO, BBIJCIATH CYIIECTBCHHBIE CBOWCTBA (NMPU3HAKH)
(bU3MUECKUX SBIICHUH;

OTIMCHIBATh M3Y4CHHBIC CBOMCTBA Te M (PM3MUECKHE SBIICHUS, UCTIONb3Ys (uzndeckue
BEJIMYMHBI (CPEIHSAs M MTHOBEHHAsh CKOPOCTh Tella MPU HEPAaBHOMEPHOM JIBI)KCHHH,
YCKOpEHHE, MepeMelIeHne, MyTh, YIJOBas CKOPOCTh, CHJIA TPEHHs, CHJa YHPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMIIYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHW4YecKasi paboTa U MOIIHOCTh, OTCHIMATIbHAS PHEPTHs Tela, NOAHATOrO
HaJl TOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTUS C)KATOU MPYKUHBI, KHHETHYECKasI
SHEprus, MOJHAas MEeXaHWYecKas HSHeprus, NepuoJl M YacToTa KoJiebaHUl, InHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBE€Ta, IMOKAa3aTelb MPEIOMIICHUs
cpezbl), MPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (M3NYECKUN CMBICT HCIOJb3YeMbIX
BEJIMYUH, OOO3HAYEHMs] M EAMHUIBl (PU3MUECKUX BEJIMYMH, HAXOAUTh (HopMmysl,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYITMMH BEITUYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUH;

XapaKTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECChI, UCTOIb3Ys 3aKOH
COXpaHEHMs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMIT CYNEPIIO3UIUN CHII,
MPUHLUI OTHOCUTENbHOCTH ["amuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHUsI UMITYJIbCa,
3aKOHBl OTP@KEHUS M IPEJIOMJICHUs CBeTa, 3aKOHBI COXPAHEHHUs 3apslOBOIO U
MaccOBOTO YHCEJI MpPHU SJEPHBIX peakIusX, MNOpU OSTOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CHUTyallUd — TMPAaKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa:  BbIABIATh  HNPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAr0B C OMOPOH Ha 2—
3 U3yYeHHBIX CBOWCTBa (U3NYECKUX SBICHHUH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3BIBArOIINE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBHS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WU
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ul PELICHHUS,
MPOBOJUTH pAcy€Tbl W OIEHMWBATH PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(hbU3UYECKO BETUYNHBL;

pacrio3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU TMOMOIIN (PHU3HUECKUX
METOJIOB,  WCIIOJIb3Yysl ~ OTHCAaHWUE  WCCIEAOBAaHMS,  BBICNATH  IPOBEpsieMOe
MPEIOJIOXKEeHNE, OIEHUBATh IPABWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3yIbTAThl HAOIIOACHUHN U OTIBITOB;

MIPOBOJIUTH OIBITHI IO HAOIIOJICHUIO (PU3MUECKUX SBICHUHA WM (PU3HMUECKUX CBOWMCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpAHEHHUs YHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui MPyKMHHOTO MasTHUKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTY/bI MAJIBIX KOJIEOaHHUH, TPSMOJIMHEHHOE pacTpoCTpaHeHHe
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTp, M3yuyeHUE CBONCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHsl MpeAMeTa B coOuparoiieil JuH3e,
HaOIO/IEeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IYYEHHUS): CaMOCTOSTEIbHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO HAOOpa 000PYI0OBaHMS, OTIUCHIBATH XO/1 OTIBITA U
€ro pe3ynbTaThbl, POPMYITUPOBATH BHIBOIBL,

MIPOBOJUTH MPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX HM3MEPEHUMN, OMpenessis cpenHee
3HauUeHUE H3MepsieMOl BeaMYuHBI ((POKYyCHOE paccTOsiHHUE COOHMparouieil JIMH3bI),
000CHOBBIBATH BBHIOOP crtoco0a n3MepeHus (M3MEPUTEILHOTO MTPUO0pa);

MIPOBOJUTH HCCJIENOBAHUE 3aBUCUMOCTEN (M3MUYECKUX BEIMYMH C HCIOJIb30BAaHUEM
NPSMBIX H3MEPEHUN (3aBUCHUMOCTh IYTH OT BpPEMEHH IMPH PaBHOYCKOPEHHOM
IBUKEHHH 0€3 HayalbHOW CKOpPOCTH, TMepuoja KoyieOaHHl MaTeMaTH4eCKOTo
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yrjla OTPa)XCHHsS CBETa OT yrjia MaJeHUus U
yria IpeJoMIIeHUs OT yIJia MajJeHus): TUIAaHUPOBaTh MCCIEAOBAHHUE, CAMOCTOATEIHHO
coOuparb YCTaHOBKY, (UKCHPOBATh pPE3YyIbTAaThl MOJYYEHHOH 3aBHCHUMOCTH
(u3MUecKUX BETUYMH B BUAE TaOIHIl U rpaduKOB, J1eTIaTh BBHIBOABI 10 pe3ylibTaTaM
UCCIIeIOBaHUS;

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BETUYMH (CpeiHss CKOPOCTb U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
KECTKOCTh NPYXKHUHBI, KOI(POUIUMEHT TpeHHs CKOJBKEHHs, MeXaHhdeckas paborta U
MOIIHOCTh, YacTOTa W MepHoj KojeOaHWi MaTeMaTH4YecKOro U MpPYKUHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparomiel JMH3bI, paJuOaKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJHATH
U3MEpEHUs, clenys NPEeoKEHHOH MHCTPYKIHMH, BBIYUCIATH 3HAUEHUE BEIHUUHBI U
aHAJM3UPOBATh IOJyYEHHbIE pE3yJabTaThl € YYETOM 3aJaHHOM MOTPEUIHOCTH
U3MEPEHUN;

coOmogarh MpaBUia TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1abOpaTOPHBIM
obopynoBaHueM;



pa3nuyath OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3NYECKUX MOJIENICH: MaTepualibHas
TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHUK CBETAa, JIyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapakTepu30BaTh MPHUHIUNBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJOMETP, JaTUUKU MOJI0KEHUS,
paccTosIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOII, (POTOAIapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMepa BuiabCcoHa), HCHOJIB3Yysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMaTHUUHbIE PUCYHKH M3YUYEHHBIX TEXHUUYECKUX YCTPOMHCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMUYECKUX MPOLECCOB NPHU pPELIeHHH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JUIsl IOCTPOECHMSI M300paKeHUH B IJIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTE THpUMEpbl (HAXOAUTh HUHGOPMALMI0O O MPUMEpPax) MPAKTHUECKOIO
WCIOJIb30BaHUs (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKU3HM sl oOecreyeHus
0€30MacHOCTH TpU oOpamieHuH ¢ OpudopaMu U TEXHUYECKHMH YCTPONCTBaMH,
COXPAaHEHHUS 3/70pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKalolllen cpene;

OCYILIECTBIIATh TMOUCK HHpopManuu (Qusnueckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (POPMYNIHPYsI MOUCKOBBIA 3alpoc, HAXOOUTh IYTH OIpeAeTeHUs
JOCTOBEPHOCTH TOJY4YEeHHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCSA 3HAaHUU U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIOJIb30BATh IIPH BBINOJHEHUN Y4EOHBIX 33JJaHUH HAy4YHO--NIOMYJISIPHYIO JINTEPATypy
(GU3NYEeCKOro COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu VIHTepHer,
BIQJIeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HH(pOpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE U YCTHBIE COOOLIECHHs HA OCHOBE MH(pOpMaLUu
U3 HECKOJIbKMX MCTOYHUKOB (M3UYECKOro COAEp)KaHUs, MyOIMYHO MpPeICTaBIATh
pe3yabTaThl MPOEKTHOM HIIM MCCIIE0BATENbCKON AESTEIbHOCTH, IIPH 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHBIM IMOHATUHHBINA ammapar M3y4yaemoro pasjena (QU3UKd U
COINPOBOXKJAaTh BBICTYIUICHHE Ipe3eHTalueld ¢ yuy€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa
bu6moreka [IOK
1.1 (6)) - 2
H3HKa = Hayka o pHpose https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2 1
HBHHCCIHIE BB https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT TTO3HAHUS 2 1 bubmorexa OK
' e A https:/m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ) | bu6mmoreka [JOK
' BEIllECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHUS BEIECTBA 2 bubmorexa HOK
' P B https:/m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
b K
3.1 Mexanndueckoe ABMKEHUE 3 nommorexa [O

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




bubmuoreka [JOK
2 )41 4 1
3 HEPLBLA, Macca, IDIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cuna. Buet cur https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBiaeHus: TBEPAbIMHU 3 bubnuorexa [JOK
' TeJaMH, JKUJKOCTIMH U Ta3aMu https://m.edsoo.ru/7f416194
40 Tannene oc 5 bu6moreka [IOK
) BJICHHE KUJIKOCTH
: a https://m.edsoo.ru/7f416194
bu6moreka [IOK
43 Atmocheprioe Japiieine 6 https:/m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
> Pabora i MomEoCTS 3 ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
32 Hpoctsic Mexari3MeI . ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 Mexanitieckas oHeprita 4 ! https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12




8 KJIACC

KoamuecTBo 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TensioBble ABJIEHUS
bubmmoreka [{OK
1.1 C % 7
TPOCHHE H CBOMCTEA BELIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
51 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC Tella 7 1 bubmuorexa [JOK
' U UX B3aUMOJCUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 % % 20 1 7
OCTOAHHBIM SICKTPHACCIHIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHRIC ABICHHA https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAarduTHAsI UHIYKIIUS 4 bubmorexa HOK
' p AYKH https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pazjnen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SanmoAeHcTBIe Te https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBL COXpAHCHI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXATITCCKHE KOICOAMHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHHCCKHE BOHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3nes 3. DiIeKTPOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMarHuTHOE MOJie U 6 ’ bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBEBI€ SIBJEHUSA




bubmuoreka [JOK

4.1 2
3aKOHbI PACNIPOCTPAHEHIT CBETA 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIMH3BI ¥ OITUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4, P 2
3 a3NIoKeHUE OeNoTo CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBanTOoBLI€E SIBJEHUS
5.1 Ucnyckanme u noriaolieHne cBeTa aTOMO 4 1 Bubnmorexa [IOK
) IIyCKAHWE U ITOT HHUE CBETA AaTOMOM
Y ot https://m.edsoo.ru/7f41ada6
bu6moreka [IOK
32 CTpocHHe aTOMHOTO Apa 6 ! https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 FLnepHEIe peaxin 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBToOpuTE/ 1bH0-00001IaK0 1M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJieKTpoHHBbIE UG POBHIE
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SIBnenus npupo bl

dusznueckue aBIEHUI

Ouznyeckue BEINIUHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEPATyphI"

MeTo/1bl HAy4HOTO TTO3HAHMUSL.
Onucanne GU3NIECKUX SIBICHUH C
HOMOIIBIO MOJEIEN

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

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JaTbHOCTD MOJIETA
IapuKa, mymeHHOro
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM
6oJblIe BBICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
JIOKa3bIBAIOLIME JUCKPETHOE
CTPOEHHE BEILIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC qacTull BECIICCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OnbITHI MO

ynpyroctu. 3akoH ['yka

9 HaOJIOJICHUIO TETIOBOTO
pacIIupeHHs Ta30B
10 ArperaTHble COCTOSIHMSI BEILIECTBA
OCOoOeHHOCTH arperaTHbIX
1 cocTostHUM BoAbl. O000IIEHUE IO bubnuorexa [JOK
pazneny «llepBoHavyanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEIIECTBA»
MexaHndeckoe JBHKEHHUE.
12 PaBHOMEpHOE HiepaBHOMepHoe bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHUKCHHE
bu6moreka [IOK
13 CKopocts. EAuiHiLst cKOpoCTH https://m.edsoo.ru/ff0a079c
14 Pacuet nmytu u BpeMeHU JBUKECHUS Bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — mepa bubnuoreka [JOK
WHEPTHOCTH Tl https://m.edsoo.ru/ff0a0c10
16| saoen  obvenizens 1 ony bimorera LLOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHas pabota
17 «OrmpeneneHue MIOTHOCTH TBEPIOTO
Tena»
13 Pemenne 3ama4d mo Teme bub6mmoreka [JOK
"[TnoTHOCTE BeliecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa
19 B3auMoeiicTBus ten. Cuna




JlaboparopHas pabota «/3yuenune
3aBHCHUMOCTH PACTSDKECHUS

20
(medopmaryn) IpyKUHBI OT
NIPUIIOKEHHOMN CUIIBD»
21 [[SIBnenue Tsarorenus. Cuna
TSDKECTH
CBs13b MEXKTY CHIION TSXKECTH U
22 accou te ayBec ena. Pemenue bubmmorexa LIOK
M i Tena. Tena. Pemenn
B " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TsbKecTu
Cuna TsKeCTH Ha WX TIJIaHeTaXx.
’s R, aﬂpgr . Bu6miorexa [JOK
M3UYECKUE XapaKTePUCTUKH
P P https://m.edsoo.ru/ff0al1502
IJIaHET
bu6mmoreka [IOK
24 N3zmepenue cun. JlunamMmomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al1778
CrnosxeHne IByX CHll,
26 . ABYX . . bu6mmoreka [JOK
HaIpaBJICHHBIX 10 OJTHON MIPSMO.
P g a p https://m.edsoo.ru/ff0ala70
PaBHoelicTBYIOIIAS CHUT
7 Pemenne 3aga4 mo reme
"PaBHogeiicTByrOImas cui”
Cuna TpeHus u e€ Buapl. TpeHue B bubnunorexa [JOK
28
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabota «/3yuenue
3aBUCUMOCTH CHJIbI TPEHUS
p bub6mmoreka [JOK
29 CKOJIbYKEHUS OT CHJIBI IaBJICHUS U

XapaKkTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alccg




Pemenue 3agau Ha onpeneneHue

30 PaBHOJEUCTBYIOIIEN CHJIIbI
Pemenue 3a1au o remam: «Bec
a1 tenay, «['paduaeckoe nzodpaxxeHue bubnuorexa [JOK
cuiy, «CHIbly, https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHIDY
KonTponbHas paborta no Temam:
«MexaHn4ecKoe JBUKCHUCY,
32 «Macca, IIIOTHOCTEY, «Bec Temay,
«['paduueckoe nzobpaxxkeHue cuim,
«Cunbiy
Hasnenue. CiocoObl yMEHBIIICHUS 1 bubnuorexa [JOK
33
YBEITUYCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTD
34 faBHeHI/IH rasa ot ooréma bubmorera [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Iepenaua naBiieHUS TBEPABIMU
35 Tenl;len }KIfI[I[KOCT}IMI/I u II");[SaMI/I. Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
aBIICHUC B KUJIKOCTH U rase,
36 beBaHHoe HeﬁCHTBHeM CHJIBI bubmmorexa [OK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3amad no teme «/laBnenue bu6nmoreka [JOK
B JKHJIKOCTH ¥ rase. 3akoH Ilackas https://m.edsoo.ru/ff0a2826
38 Coob bubmuoreka [JOK
OODIAIOIHIHECH COCY AR https://m.edsoo.ru/ff0a2970
. bu6nmoreka [JOK
39 I'mppasinueckuii npece

https://m.edsoo.ru/ff0a3136




ManowMmertpsl. [lopuHeBo

40 .
YKUJIKOCTHBIM HacOC
Atmocdepa 3eMin 1 IPUIHHBL €€ bubnuorexa [JOK
41
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5Sa
Bec Bozmyxa. Atmocteproe bubnuorexa [JOK
42
JIaBJICHHC https://m.edsoo.ru/ff0a2b5Sa
43 N3mepenue atmochepHoro bubnuorexa [JOK
nasienus. OnelT Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(HEPHOTO
" R ¢ 1; - Bu6miorexa [JOK
BJIGHHSI OT BBICOTHI H BHEM
s AP https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepouns. ATmochepHoe bubmuorexa [JOK
JABJICHUE HA Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo reme "
AtMmocdepHoe naBieHue"
eHCTBHE JKUJKOCTH U Ta3a Ha
47 2 A bu6mmoreka [JOK
MOTPY>KEHHOE B HUX TEJIO.
26 https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaGopaTtopHas pabota
43 «OmnpezeneHre BHITATKABAIOIICH bu6mmoreka [JOK
CWJIBL, JIEMCTBYIOLIEH Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTH)»
JIaGopatopHas paboTa 1o Teme
«MccnenoBanne 3aBUCUMOCTH Beca
49 a e bu6nmoreka [JOK
Teja B BOJAE OT 00bEéMa
neo https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTH
TeIay
50 IInaBanue ten bubmuoreka [JOK




https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoncTtpyupoBanue apeomeTrpa win
KOHCTPYHPOBAHUE JIOJKHU H
OIpeNIeIICHUE €€
TPy30M0IbEMHOCTH"

52

Pemrenue 3angau o remam:
«IlimaBanue cynoB.
BosgyxomiaBanuey, «/laBienue
TBEPABIX TEN, )KUAKOCTEU U Ta30B»

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3654

53

KonTponsHas pabora no teme
«/laBnenue TBEpABIX TEN,
KUJIKOCTEN U ra3oBy

54

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

MoimnHocTts. EauHuner MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOU TIPH
noanéMe mo jectauie"”

57

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha peryare

58

Pbruaru B TexHMKe, OBITY U
npupoje. JlabopatopHas pabora
«HMccnenoBanue yciIoBHi
PaBHOBECHS pblyara

0.5

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a478¢e

59

Pemenue 3amau o reme «Y ciI0BUSA
paBHOBECHS pblUara»

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




60

KoadduimenT noneznoro neicTBus
MexanusMma. Jlaboparopuas padora
«M3mepenue KIIJI HakIOHHON
TUIOCKOCTH

0.5

61

Pemenne 3amag o reme "Pabora,
MomHocTh, KIT/["

bubmmorexa [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunerndeckas u noTeHuMaibHas
SHEPrUs

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

63

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"DKCEepUMEHTAIBHOE OTIPEICIICHUE
W3MEHEHUS] KHHETUYECKOU U
MOTEHIMATILHON SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
IJI0CKOCTH"

65

KonTtponbHas padoTa o Teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

66

PesepBHriit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHnyeckoe
nBmxeHue"

bubnuoreka [JOK
https://m.edsoo.ru/ff0adeec6

67

PezepHblit ypok. Pabora c
TeKkcTaMu 1o TeMe "JlaBimeHue
TBEPJBIX TEJ, )KUIKOCTEN U ra3oB"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0adffe

68

PezepHblit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MoiuHoCTB. DHEprus"




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HU(pPOBHIE

Jrj;-)n Tema ypoka Beero Kontpoasubie | IlpakTuueckue fl[:;:eﬂlrlﬂ o0pa3oBaTe/bHbIE
padoTsI padoThI pecypchl
OcCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHYECKO M | bubnuoreka [JOK
TEOPUHU U UX OIbITHBIE https://m.edsoo.ru/ff0a5256
TIOITBEPK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
Mogenn TBEPIOTO, KUIKOTO 1
3 ra3;106pa3HoI;l(1) cocms{im?l 1 bubamorexa LOK
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEIIECTBA Ha OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu
5 Kpucrannmaeckue u amopdHbie | bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMmauvBaHuE U KallWJUISIPHOCTb. | bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHHE U CKATHE 1 bubnmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI
8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1
YaCTHIL
9 Buytpennsis sneprusi. CriocoObl 1 bubnmoreka [JOK




M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [{OK

10 Bupl Temonepenauu
P https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

1 HUCIIOJIb30BAHUE TEIJIOBBIX CBOMCTB bu6mmoreka [IOK
BEIIIECTB U MAaTEPUAJIOB B LEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

2 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 Tp . Bu6miorexa [[OK

€rI000MEH U TETIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaGopaTtopHnas pabota
"UccneqoBanue IBICHUA bu6mmoreka [IOK

14
TEMI000MEeHa MTPU CMEIIMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiyeit BOAbI"

Pacuer konuyecTBa TEIIIOTHI,

s HEOOXOMMOTO JJIsi HarpeBaHus
TeJa ¥ BBIICISEMOTO UM TIPU
OXJIAXKICHUH
JlaGopaTtopHas pabota

16 "0 PATOPHAi P . bubnuoreka [JOK

NpeAesiCHUEe YIACIbHOM
ped i | https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTHU BEIIECTBA
OHeprus ToIMBa. Y IebHast bubnuoreka [IOK

17
TEIJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEpACBaHUE

pa bu6nmoreka [JOK
18 KPUCTAJUIMYECKUX TEN. Y JeNbHas

TCIIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2




19

JlaboparopHas paboTa
"Onpenenenne yaenbHOM TEIIOThI
TJIaBJICHUA Jibaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
Hcnapenue

bubmmorexa [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y aenbHas teriora
napooOpa30BaHUs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPhI
KHUIIEHUSI OT aTMOC(EPHOTO
TABIICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnoctb Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHTEJIBHOM BIIQ)KHOCTHU
Bo3qyXa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeiesieHue
BJIXKHOCTH BO3/yXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro gBurareis.
TermnoBrle IBUTATEIIN U 3aIIATA
OKpYXarollen cpebl

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

26

3aKkoH COXpaHCHU: U IPCBpALlICHUS
OHEPTHUH B TCIJIOBLIX IMPOLECCAX

27

[ToaroToBka K KOHTPOJBHOM paboTe
1o teme "TensoBrie SIBJICHUS.
N3meHeHue arperaTHbIX COCTOSIHUI
BemiecTBa"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2




KonTtponsHas pabota o Teme

28 "TennoBeie siBieHUs. M3MeHeHune bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIIECTBA
29 Dnekrpuzarus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsSI0B
Ypok-uccnenoBanue
30 "DOnexTpu3anus TeJl UHAYKIUEH U
IIPU COIPUKOCHOBEHUH"
31 B3anmoelictBre 3apsKeHHBIX TElL. bubnuoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
HamnpsiskeHHOCTB 2JIEKTPUYECKOTrOo bubnuoreka [IOK
32
nosst. [IpuHIMn cymneprno3unuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snexTpuueckux 3apsioB.
33 DnemeHTapHbii 3apsia. CtpoeHue
aToma
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHUs ICKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha npuMEHEHHUE bu6mmoreka [JOK
CBOMCTB 2JIEKTPUUECKUX 3apsI/I0B https://m.edsoo.ru/ff0a90cc
o | oot v
https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKa
37 JIeNCTBHA DIIEKTPUYECKOTO TOKA bubnmorexa HOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue

QJICKTPUYCCKOTO IIOJIS Ha




MIPOBOJIHUKYU U AUDJIECKTPUKH"

DNEeKTPUYECKUM TOK B METaJIAX,

bu6mmoreka [{OK

39 KHUJKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb 1 e
COCTaBHBIE YaCTH
Cuna Toxka. JlabopaTopHas pabora

41 "Usmepenue u pelf“y.]'II/III))OBaEI/Ie 0.5 Brbmiorexa LIOK

" https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DIIEKTPUYECKOE HAIIPSKEHUE.

4 BoabsTmerp. JIabopaTopnast paboTa 0.5 bubnuoreka [JOK
"N3mepenue u peryinpoBaHue https://m.edsoo.ru/ff0a%e14
HaIpsKEeHUs "

ConpoTuBieHNE NPOBOJHUKA.
43 Vz[eJ];)LHoe conpOTEBJIe}II[He bubmorera [IOK
https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
44 COIIPOTHUBJICHUS HpOlfO,I[HI/IKa OT €ro 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO MOTIEPEYHOTrO
ceyeHus U Marepuaia"
3aBUCHUMOCTH CHJIBI TOKA OT
45 HanpspbkeHus. 3akoH Oma Juist bubmorexa HOK
https://m.edsoo.ru/ff0aa44a
y4acTKa [enu
JIaGoparopHas paboTa
"HccnenqoBanne 3aBUCUMOCTH CHJIBI BuGmiorexa 1IOK
46 TOKA, UYLIETO YEPe3 PE3UCTOP, OT 1

COTIPOTHUBJICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e




IlocnegoBarenbpHOE U napajjiCJIbHOC

47 COEJIMHEHUS IPOBOIHUKOB
JlaboparopHuas padota "IIpoBepka
43 IIpaBUJIA CIIOKEHUS HANIPSKEHNUN bubnuorexa [JOK
IIPH M0CJIEI0BATENLHOM https://m.edsoo.ru/ff0aaaS8
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 MIpaBHJIA I CWJIBI TOKA IpU bubnuorexa [JOK
napajyuieIbHOM COEAMHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3ana4 Ha npuMeHEHUE
50 3aKOHAa OMaﬂmm pale;I/Iquro bubmorexa [IOK
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS MPOBOIHUKOB
Pa6ora u MoutHOCTH
51 3J'IeKTpI/IIIeCKI(J)lFO TOKa. 3aKOH Bubnuorexa LIOK
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlaboparopHas paboTa
52 "Oane)L[eJIIe)HI/Ie I;)a6OTI>I YA MOIITHOCTH bubmmorexa [TOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKa
DneKTpuYecKue enu 1
53 MMOTPEOUTEINN DIICKTPHICCKOM bubnunoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJBHOM paboTe
10 TeMe "DNEKTPUUYECKUE 3apsI/ibl. BuGmiorexa 1IOK
54 3apsKEHHBIE TEJIa U UX

B3auMoaericTBus. IlocTosIHHBIN
EKTPUYECKHM TOK"

https://m.edsoo.ru/ff0abd2c




KonTtponsHas pabota o Teme
"DyeKTpUUECKHe 3apsibl.

bubmmorexa [{OK
55 3apspKeHHBIC Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoiercTBus. IlocTostHHBIN
ANEKTPUIECKUH TOK"
56 ITocTOsHHBIE MAarHUTEL, X
B3anMMOJICHCTBHE
VYpoxk-uccnenopanue "N3yyenune bubnuorexa [JOK
57 . " 1
MOJEH MOCTOSTHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOe noJjie. MarHuTHoOE 1oJIe
bu6moreka [IOK
58 3eMII U €ro 3HaYeHHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emMie
OngsIT Opcrena. MarautHoe noJje
P bu6mmoreka [IOK
59 ANEKTPUYECKOT0 TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d?2
T0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue 37eKTPOMarHiuTOB B
texHuke. JlabopaTropHas padora bubnuoreka [JOK
60 " . 0.5
N3ydenue neiicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
10JI Ha MPOBOJIHUK C TOKOM"
DIIEeKTPOABUTATENH IIOCTOSHHOTO
ToKa. Mcroab3oBanue
DIIEKTPOABUTATENEH B TEXHUUECKUX
61 Ii bu6mmoreka [JOK
CTpO¥icTBaxX M Ha TPaHCIOPTE.
yerp p p https://m.edsoo.ru/ff0ac86¢
JIaGoparopHas paboTa
"KoHcTpynpoBaHue U U3y4eHHe
paloThI 31eKTpoBUTaTens”
OnsiTel @apanes. 3akoH
62 AIEKTPOMArHUTHON UHIYKLIHH.

IIpaBuio Jlenna




63

OnexrporeHepatop. CriocoObt
MOJTyYECHUS IIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJIBHOM paboTe

1o TeMe "DNEeKTpUYECKUe U
MAarHWUTHBIE SABJICHUS'"

65

KonTponbHas paboTa no teme
"DneKkTpuuecKrue U MarHUTHbIE
ABIeHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0acbl4

66

PesepsHslit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeIioBrie
saBJjeHus"

bu6moreka [IOK
https://m.edsoo.ru/ff0accSe

67

Peseprubiit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTosHHbBIN
AJIEKTPUUECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBubiit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHele
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N pPoOBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThI pecypchl

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIILHOCTh | bubnuoreka [JOK
MEXAHUYECKOTO JBMKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
IBIKEHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubmuorexa [JOK
JBIKECHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JBHMKEHUS. 1
I'paduk ckopocT
JlaGopaTopHas pabota
"Onpenenenre yCKOpeHus Teja npu bubnnoreka [JOK

7 1 1
PaBHOYCKOPEHHOM JIBHKEHHH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiocKocTh"

2 CBoOoHoe nagenue Tei. OnbIThl |
lanunes
PaBHOMEpHOE NBUMXKEHUE TTO

9 OKpY)KHOIZTI/I. lfllepnon 1 4acToTa 1 bubmorexa LIOK

. https://m.edsoo.ru/ff0ael176

obpaienus. JIuneliHas u yrimoBas




CKOPOCTH

10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE
1 [lepsrlii 3akoH HetoToHa. BekTop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HerotoHa. bubnuorexa [JOK
PaBHoOelicTBYIOIIAs cHila https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3aga4 Ha mpuMeHeHne bubnuoreka [IOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bu6moreka [IOK
15 Cuna ynpyroetit. 3akoi Iyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cuia
YIPYTOCTH
JlaboparopHas paboTa
17 <<OH];)I;L[6J'II;HI/I€ I})KCCTKOCTI/I bubmorexa HOK
https://m.edsoo.ru/ff0aee28
TP Y>KUHBDY
18 Cuta Tpers bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuia bu6mmoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpIe)z[enzHI/Ie ioa(b(bHHHeHTa bubnmorexa HOK
" https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIBKCHUS
Pemenue 3agau no teme "3akoHbI
21 Herorona. CIII/ma ynpyroctu. Cuna bubamotexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO bubnuorexa [IOK




TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
ImaagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koudepenuus "/[Bmkenue ten

23 BOKPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). I'anakruxu"

Pemenue 3anau no teme "Cuna Butmorexa LOK

24 E;‘;flfnzg AKOH BEEMHPHOTO https://m.edsoo.ru/ff0af58

)5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepranbHOW TOUKH.

26 AGcomoTHO TBEPAOE TEIO. bubnuoreka [IOK
PaBHOBecue TBEpaOTO TENa C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOI OChIO BpAIllCHUS

27 MowmeHnT cunsl. LlenTp Tsxectn

)3 Pemrenue 3agaq mo reme "MoMeHT bu6mmoreka [JOK
cuibl. Llentp TsokecT" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe BuGnorexa LIOK

"

2 gz;;x;elf:ﬁ:::ime HBHDICHHE. https://m.edsoo.ru/ff0b0408
KonTpossHas pabora no Teme BuGmiorexa LIOK
"

30 Bl\g/[;;;zi:;z:szeﬂjfﬁmm' https://m.edsoo.ru/ffOb06ec
Nmmnynsc tena. IMITynsc CUIIBL.

31 3aKOH COXpaHEHUsI UMITYJIbCA. bubnunoreka [JOK
Ypyroe u HeEynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICICTBUE

32 Pemenue 3agau no teme "3akoH bubmuoreka [JOK




COXpaHEHUs UMIysbca"

https://m.edsoo.ru/ff0b096¢c

VYpoxk-koudepenuus "PeaktuBHOE

33 JBIKEHUE B MIPUPOJIC U TEXHHUKE"
bu6mmoreka [{OK
34 MexaHnndeckasi paboTa U MOITHOCTh hitps-//m.edsoo.ru/ffOb0ag4
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [{OK
YOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHnast pabota
36 «OmnpeneneHue pabOTHI CHITBI TPEHUS
MIPU PAaBHOMEPHOM JIBI>KCHUHU Teja
10 TOPU30HTAIBLHOU MOBEPXHOCTH)
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHast SHEPTUs
18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KHHETHYECKOM YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHHUKe
JlaGopaTtopHnas pabora «3y4yeHue bubmuoreka [JOK
40
3aKOHA COXPaHCHUS SHEPT UMY https://m.edsoo.ru/ffObl2fe
A1 KonebarensHo€E ABUKEHUE U €TO bu6mmoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
3aryxaroiue KoueOaHus.
42 BLII}-I/XY)K,[[]:LHHC KoJIeOaHUsI. bubmorexa HOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuii ¥ IPYKUHHBIN
MasiTHUKH
44 VYpok-uccnenopanue «3aBUCUMOCTb bubnmnoreka [JOK

nepuoaa KOJIEOAHHMH OT KE€CTKOCTHU

https://m.edsoo.ru/ff0b197a




MPYKUHBI U MacChl TPy3a»

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

JlaboparopHas paboTa
«OmnpeeneHne 4acToThl M IEpUoia
KoJie0aHu NPYKMHHOTO MasiTHUKa

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MepH0/1a KoJIeOaHMi
rpy3a, HOABCIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHHYeCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

50

3Byk. PacipocTpanenue u
OTpa)keHHE 3ByKa

51

Ypoxk-uccnenopanue "Habnrogenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHUECKHH PE30HAHC

53

Ypok-koHpepeHmus "YnpTpazByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOIBHOM paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue Kojie0aHus 1 BOJIHEI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2510




KonTtponsHast pabota o Teme

55 "3aKOHBI COXpAHEHUSI.
MexaHn4deckue Koyie0aHus ¥ BOJTHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpok-konpepennus "lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK
Hcnonb30BaHne 3I€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3M"
Vpoxk-uccinenoaune "M3yuenue
- 7 BuGmorexa IJOK
59 CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa
Pemenue 3a1ay Ha onpeneneHue
60 4aCcTOTHI U JUTHHBI
AJIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
61 C P B PHP bu6mmoreka [JOK
KOpOCTb cBeTa. BosHOBBIE
P https://m.edsoo.ru/ff0b31d0
CBOJCTBa CBETa
Hctounuku ceta. [IpsamonnnHeitnoe
& P 3 bubmuorexka [JOK
acmpoCTpaHeHHUe cBeTa. 3aTMEHUS
PactpocIp https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpaXKEHUs CBETa. 3epKaia.
63 p P P bubnmuoreka [JOK
eIIeHHE 33/1a4 Ha TIPUMEHEHUE
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKECHHsI CBETa
IIpenomnenue cBera. 3akoH bubnuoreka [IOK
64
MPEJTIOMJIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpaXKEeHUE bubnmnoreka [JOK




cBeTa. Mcnoip30BaHue HOJHOTO
BHYTPEHHETO OTPAXXEHUS B
OIITHYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c

Jlaboparopuas paboTa
"UccnenoBanue 3aBUCUMOCTH yIJia

66 MIPEJIOMIIEHUS CBETOBOTO JIy4a OT
yrjia majieHusl Ha TpaHuIle "BO3ayX-
cTexno""
VYpok-koHpepeHus
"Hcnonp30BaHue MOJIHOTO
67 BHYTPEHHETO OTPAKCHHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS
CBsI3p"
68 JInn3el. OnTuyeckas cusa JIMH3BI bubmorexa LIOK
https://m.edsoo.ru/ff0b3f2¢
. bu6mmoreka [JOK
69 [TocTpoenue n3006paxeHuil B TMH3aX https-//m.edsoo.ru/f0bddda
JlaGopaTopHas pabota
70 "Onpenenenre GOKyCHOTO bubmuoreka [JOK
pacCTOSIHUA U ONITUYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
coOuparoie JuH3bI"
Ypok-koHpepennus "OnTuueckue bubnuoreka [JOK
71
JIMH30BbIe TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak onTU4YecKas cUCcTeMa. bu6mmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 VYpok-koupepenus "edexTs
3penus. Kak coxpanurts 3peHune"
74 Paznoxenue 6e10ro cBeTa B CIEKTP. bubnuorexa [IOK




OnsiTel HeroTona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c

JlaboparopHras padota "OnbITEI 110
Pa3I0KEHUIO OEJIOTO CBETA B CIEKTP

bubmmoreka [{OK

7 11 BOCHPHITHIO HBCTA HMPEAMCETOB https://m.edsoo.ru/ff0cOe2a
IIpU UX HAOJIIOACHUN Yepes
1BETOBbIE (PUIHTPHI"
VYpok-npaktukym "BosnHoBbIE
76 CBOICTBa cBeTa: qucCHepcus,
uHTepdepeHus u nuppaxus"
77 OmnbiTer Pesepdopnaa u mianerapHast bubmuorexa [JOK
MOJIEIb aToMa https://m.edsoo.ru/ff0c12a8
73 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue v NoroneHue cBera
79 aTOI\ZOM. KBaHTHI. HHEleﬁanme bubmmorexa HOK
https://m.edsoo.ru/ff0c144¢
CHEKTPhI
VYpoxk-npaktukym "HabGmonenune bubmuoreka [JOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoaxTUBHOCTE U €€ BUIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue aToMHOrO siapa. bubnunoreka [JOK
Hyknonnas monens https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE pEBpALCHUS. bubnuoreka [IOK
N3oTomsl https://m.edsoo.ru/ffOclal4
24 Pemenune 3amad mo teme: bu6nmoreka [JOK

"PanuoaktuBHBIE peBpaleHus"

https://m.edsoo.ru/ff0c1b4a




85

IIepuon nomypacnana

86

VYpoxk-koHpepeHuus
"PanuoakTuBHBIE U3TyYCHUS B
MpUPOJIE, MEAULIMHE, TEXHUKE"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2126

87

SAnepubie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bubmmoreka [{OK
https://m.edsoo.ru/ffOc1c58

88

DHeprus CBA3M aTOMHBIX sJIEP.
CBs13b MacChl U SHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ffOcl1d7a

89

Pemenue 3agau no reme "SnepHeie
peakuun"

90

Peakiuu cuHTe3a M IeTCHUS SEP.
Uctounuku sueprun ConHIA U 3BE3]

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaAMOaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMArHUTHOE MOJIe.
DIEeKTPOMAarHUTHbIE BOJIHBI.
KBanToBble siBneHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHas padoTa o teme
"DIEeKTpOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KBanToBrie sBiaeHHS"

94

[ToBTOpenue, 060061IeHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3aumMoaencrBue Tea"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c245a




[ToBTOpenue, o6o0menue. Pemenne

95 pacyeTHBIX U KaYeCTBEHHBIX 3aj1a4 1 bubmorexa HOK
https://m.edsoo.ru/ff0c2572
o Teme "TeroBeie nmporecco”
[ToBTOpenue, o6o0menue. Pemenne
96 paCUYETHBIX U KQUECTBEHHBIX 3a/1a4 | bubnuoreka [JOK
o Teme "KIIJ] TernoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresei”
IloBTOpEeHuE, 00001IcHNE. Pemenue
97 pacquII){Hx u KaqecI:BeHme 3a1a4 1 Bubnrorexa LIOK
https://m.edsoo.ru/ff0c2b30
o teme "KII/I amekrpoycTaHOBOK"
IToBTOpEHHE, 0000IICHHE.
98 Ha60p§TopHHe paggTI)I 0 Kypcy 1 1 Bubnuorexa LOK
https://m.edsoo.ru/ff0c2c52
"CBeTOBBbIC BICHHS"
[ToBTOopenue, o6o6menue. Pabora ¢
99 TeKCTaf/II/I no’TeMe 'I'I;aKOHH 1 bubamorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOopenue, o6o6meHue. Padora ¢
100 TeKCTafm HO,TCMG {'J;(onefiaHI/m u 1 Bubmworexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o6o6meHue. Padora ¢
101 TCKCTafdl/I HO’TCMC {'JéBeTOBBIe 1 Bubmmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTOpenue, o6obmenue. Padora c
102 TekcTamu 1o TeMe "KBaHTOBas u 1
sanepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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