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yueOHoro npeamera «®Pusuka. bazosblii ypoBenb»

Ans ofyuaromuxcs 7-9 Kiaccos



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3Mke Ha ypOBHE OCHOBHOrO OOIIEro 0Opa3oBaHUS COCTABJICHA Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHON Tporpammel, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIenmuu mnpenomaBaHus y4eOHOTO
npeaMera «Pusukay.

Conepkanre  mporpaMmbel 1o (HU3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaloIIMXCS W OpraHu3alvio Hu3ydeHus (usmku Ha
NEeSTEIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanmusanuu  TpeboBanuit I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTarTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBCHHO-HAYYHBIX YUYECOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHus.

[Tporpamma no ¢u3mke ycTaHaBIMBAaeT paclpeiesieHne y4yeOHOro maTepuaia Mo rojam
oOydeHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO TIOCIEI0BATEILHOCTh H3YUCHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS TMPEAMETHOTO COJCpKaHUS U Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroITuXCsl.

[Tporpamma no ¢usuke pazpadboTaHa C 1eJbI0 OKa3aHUsI METOJUYECKON MOMOIIN YUUTEIIO
B CO3aHUH paboyeii MPOrpaMMBbI 10 y4eOHOMY MPEAMETY.

Ou3nKa SIBISETCS CUCTEMOOOPA3YIONUM IJIsI €CTECTBEHHO-HAYYHBIX YU€OHBIX MIPEIMETOB,
MOCKOJIbKY (pU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3Y4aeMbIX XMUMHEH,
Ouosiorueii, actpoHoMuel u (GU3NIECKO reorpadueld, BHOCUT BKJIQJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOojee sICHble o0pa3ibl MPUMEHEHHS HAYYHOTO METOojIa
MO3HAHUS, TO €CTh CIIOCO0A MOTYYCHHS JOCTOBEPHBIX 3HAHUI O MUpE.

Onna u3 TIaBHBIX 3a7a4 (PU3UYECKOTO 0Opa3oBaHMs B CTPYKType oOmiero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM W HHTEpeca K Hayke Yy
00yJaromuxcs.

N3ydyenne ¢usukun Ha 06a30BOM ypOBHE TMPEANOIAraeT OBJAJCHHUE CICIYIOIIMMH
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTD:

e HAy4HO OOBSCHSTH SIBICHUS;
e OIEHUBATH M MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICTOBAHUS;
e HHTEPHPETUPOBATH JAaHHBIE W WCIOIH30BaTh HAyUYHBIC IOKA3aTENbCTBA IS

IMOJIYYCHH BBIBOOOB.



Ilenn wm3ydeHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs OMpEETICHBI B

Konnenuuu npenogaBanus yue6Horo mpeamera «®usnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX

Poccuiickoit ®exnepaunu, pealu3ylOIUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrPaMMBI,

yTBepKAEHHOW pemenreM Komnernu MunncrtepctBa npocsemenuss Poccuiickoit denepamnu

(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).

Henu nzydyenus pU3NKH:

nprOOpeTEeHNE WHTEpeca W CTPEMIICHUS OOYYalomMXCsi K HAaydHOMY H3YYCHHIO
MPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABIEHMH O HAaydHOM MeToJe TMO3HaHuig U (hopMupoBaHUe
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MUPOBO33PCHUS KaK Pe3yIbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUEe MPeACTaBICHUN O POIM GU3MKU JUIsl Pa3BUTHS APYTUX €CTECTBEHHBIX
HAYyK, TEXHUKU ¥ TEXHOJIOTHUH;

pa3BUTHE TMPEJCTaBICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHanbHOM
NeSATeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM

HaIpaBJICHHUH.

JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00eCIeUnBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

npuoOpeTeHre 3HAaHWKW O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TETUTOBBIX, DJIEKTPHUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHne yMEHHH ONUCHIBaTh U OOBICHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BaHUEM IOJTy4YCHHBIX 3HAHU;

OCBOCHHME METOJIOB DEUICHHS TPOCTEHINNX pacu€THBIX 3a7ad C HCIOJIb30BAaHHEM
(GU3NIECKUX MOJIEJICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BuTHE yMEHHMH HaOJI0AaTh MPHUPOJHBIC SIBJICHHUS M BBINOJIHATH  OIBITHI,
nabopaTopHble paboOTHl M HKCIEPUMEHTANbHBIE HCCIEAOBAHUS C HCIIOJIb30BaHHUEM
U3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ WHpOpMalueld (U3HYIECKOro COACPIKAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3MKH, aHaJU3 M KPUTHUECKOE
OlLiICHUBaHKE WHPOPMALIUY;

3HAKOMCTBO cO cdepamu MpodhecCUOHATBLHON IeATeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM,

N COBPEMCHHBIMHA TEXHOJIOTHAMHU, OCHOBAHHBIMHU Ha NOCTHIXCHUAX (bI/ISI/I‘ICCKOﬁ HAayKH.



MecTo yuyeOHOro npeamera "®@usuka' B yueOHOM IIaHe
Ha uzydenue ¢usnku (0a30BbIi ypoOBEHB) Ha YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHuUs
orBojuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kitacce — 68 yacoB (2 yaca B

Heneno), B 9 kiracce — 102 yvaca (3 yaca B Hefenio).

[Ipennaraemslii B mporpamme 1o Gpu3uKe nepedeHb J1ad0opaToOpHbIX pabOT M OMBITOB HOCHUT
PEKOMEHJATeNbHBI XapakTep, yYUTENb JENaeT BHIOOP IMPOBEICHHS JIAOOPAaTOPHBIX PadoOT U
OIIBITOB C Y4€TOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00YJaIOMUXCsl, CITUCKA YKCIIEPUMEHTATbHBIX

3aJJaHuH, peAJiaraeéMbIX B paMKaX OCHOBHOI'O TOCYJapCTBEHHOI'O AK3aMEHa MO (PU3HUKE.

B3aumocBs3b ¢ MPOrpaMMoi BOCIIMTAHUA
Pabouas mporpamMma 1o MaTeMaTHKE COCTABIICHA C YIETOM PEKOMEHAALNHU IPOTPAMMBI
BocnuTanus. [Iporpamma BocniuTanus peanusyercst B €AMHCTBE y4eOHON M BOCIIMTATEIbHON
JeSITEIbHOCTH 00pa30BaTEIbHOM OpraHNU3aluy 110 OCHOBHBIM HalpaBJIEHUSAM BOCIIUTAHUS B
cootBercTBUM ¢ PI'OC OO0 u oTpaxkaeT TOTOBHOCTh 00yYarOIIUXCsS PYKOBOJICTBOBATHCS
[ICHHOCTSIMU ¥ IPHOOpETaTh NEPBOHAYAILHBIN OIBIT ACATEIHHOCTH HA UX OCHOBE, B TOM YHCJIE B
YaCTU MATPUOTHYECKOT0 BOCIIUTAHMsI, OCHOBAHHOI'O HAa BOCIUTAHUU JIFOOBHU K POJTHOMY Kpalo,
Ponune, cBoeMy Hapoay, yBaXKeHUs K ApYrMM HapojaaM Poccun; ncTopuueckoe mpoCcBeleHHe,
(dopMHpOBaHKE POCCUIHCKOTO HAITMOHAIBHOTO UCTOPUYECKOT'O CO3HAHUS, POCCUICKON

KYJIbTYPHO! UIACHTUYHOCTH.



COJEPXAHUE OBYUYEHUA

7 KUIIACC

Pazgen 1. ®u3uka v €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®dusuka — Hayka o npupoze. SABneHus npupoasl. GU3NUECKUE SBICHUS: MEXaHUYECKUE,
TEIJIOBBIC, IEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuuuH. Dusnyeckue MNpHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢wu3uka u apyrue ecTecTBEHHbIE HAYKH H3YYarOT MPHUPOAy. EcTecTBeHHO-HaydHBII
METOJI TIO3HAHWS: HaOIIOJCHHE, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMKCHHE THIIOTE3,
OKCIIEPUMEHT II0 TMPOBEpKE THUMOTe3, O0OBsicCHeHWue Habmogaemoro siBneHus. Omnucanue
(GU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIC, IEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusuyeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHHI aHAIOTOBBIM U ITU(DPOBBIM

npubopoMm.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue UEHBI JEIEHUS HIKaIbl K3MEPUTEIHLHOTO MPUOOpa.

2. H3mepeHue pacCTOSIHUM.

3. Hzmepenue 00bEMa KUAKOCTH U TBEPAOTO TETIA.

4. OrnpepeneHne pa3MepoB MaJbIX TEJ.

5. H3mepeHue TtemmepaTypbl NpH NOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa

TEMIIEpaTyphl.
6. IlpoBeneHue wuccieqoBaHUs MO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIE CBeJeHHS 0 CTPOCHNH BelleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJIbl, MX pazMepbl. ONBITH, J0Ka3bIBAIOLINE
JUCKPETHOE CTPOEHHE BEILIECTBA.

JBwxenue yactuil BeniecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTULl C TEMIEPaTypoOu.
BpoynoBckoe nBmwkenue, nuddysus. BammojeiicTBue YacTHIl BEMIECTBA: NPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BELIECTBA: CTPOCHME Ta30B, JKHUJIKOCTEW M  TBEPIBIX

(KpucTaInyeckux) Tela. B3auMocBsA3b MEXIy CBOMCTBAMH BELIECTB B Pa3HbIX arperaTHbIX



COCTOSHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHneM. OcoOEHHOCTH arperaTHhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue nuddysun.

3. HaGnronenue siBieHUA, OOBSICHSIONIMXCS MPUTSHKCHUEM WA OTTAIKMBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OmeHka quamMeTpa aToMa METOAO0M PSIOB (C UCTIOIB30BaHueEM doTorpaduii).

2. OmnbIThl O HAOMIOECHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO JCUCTBHS CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe JABMXKEHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHkeHHE. CKOpOCTb.
Cpenansisi CKOpOCTb MPU HEPABHOMEPHOM JIBHKEHUH. Pacu€T myTH u BpeMeHH JIBHKEHUS.

SlBnenne wHepuMH. 3aKOH WHepUUH. B3amMopaelcTBUE Tel KAk MPUYMHA HU3MEHEHUS
CKOpPOCTH JIBHKEHMsI Tell. Macca kak Mmepa uHepTHoctu Tena. I[lnotHocTh BemiectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumopeucTBusi Ten. Cuiia ympyrocth W 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOLIBIO JWHAMOMETpa. SIBlieHHEe TATOTeHus W cuia Tshkectu. Cuia
TSXKECTU Ha JIpyrux rmianerax. Bec tema. HeBecomocTh. CroxeHue Cuil, HalpaBiIEHHBIX IO
onHOI npsmoii. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUSI U TPEHUE MOKOSI.
Tpenue B mpupoie U TEXHUKE.

Hemoncmpayuu.

1. HaOmromeHue MEXaHU4eCKOTO JBUKCHHUS Tea.

2. H3mepeHHe CKOPOCTH MPSAMOJIUHEWNHOTO JBUKECHUS.

3. HaGnronenue siBneHUs HHEPIUU.

4. HabOnroneHue M3MEHEHHS CKOPOCTH TIPH B3aMMOICHCTBHUH TEJl.

5. CpaBHeHME MacC MO B3aUMOJICUCTBUIO TEI.

6. CIoxeHue CuJjl, HallpaBJICHHBIX 110 OJHOW MPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBMKEHUS (LIapHKa B KUAKOCTH, MOJEIU

AJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jlajee).



2. Omnpenenenue cpeaHeld CKOPOCTH CKOJNBXECHHS Opycka WM IIapuKa MO0 HAKJIOHHOM
IJIOCKOCTH.

3. OmnpeaeneHue MIOTHOCTH TBEPAOIO TENA.

4. OnbITEl, JEMOHCTPUPYIONTUE 3aBUCUMOCTh PACTSDKEHUs (Iedopmariuu) npyKHUHBI OT
MIPUITOKEHHOM CHUJIBI.

5. OneITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Tena U
XapakTepa COIPUKACAIOLINXCS TOBEPXHOCTEN.
Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTEH U Ta3o0B.
Hasnenune. CriocoObl yMEHBIIIEHUS U YBEIMYCHUS 1aBiieHHs. J[aBeHue raza. 3aBUCHMOCTh
JaBjieHUs ra3a oT 00béMa, Temneparypsl. [lepenaya naBnenus TBEPABIMU TeaMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [IHeBmaTnueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT
rnyOunsl.  ['mapocrarmueckuit  mapagokc. CooOmiaromuecs cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.
Atmochepa 3emnm u atmocdepHoe naBieHue. [IpUUUHBI CyIECTBOBAHHS BO3IYIIHON
obonmouku 3emnu. OnbiTt Toppuueru. M3mepeHue arMocepHOro NaBiICHUSA. 3aBUCHUMOCTb
aTMOC(EepHOro JaBJCHHUS OT BBICOTHI HaA YypoBHeM Mops. Ilpubopsl s u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.
JleticTBHE )XKUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apXxumeaoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.
Hemoncmpayuu.
1. 3aBHCHMOCTH JaBJIE€HHUA raza OT TEMIEPATYPHI.
2. llepenaua gaBneHUs KUIAKOCTHIO U Fa30M.
3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBinenue neicTBHst aTMOC(HEPHOTO JaBICHUSI.
6. 3aBUCHMOCTh BBITAJKUBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH Tena |
IJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIICH CUJIbI BECY BEITECHEHHOMN KUIKOCTH.

8. VYcnoBue maBaHWs TeN: IUIABAaHUE WIM IOTPYXKEHUE TEI B 3aBUCUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH Tea U KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJe OT 00bEMa MOrpyKEHHOM B JKUIKOCTb

HacCTH TE1a.



2. OmnpeneneHre BBITAIKUBAIOMIECH CHIIbL, JIEUCTBYIOIIEH Ha TeJo, MOrpyKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOWICH CWJIbL, JEUCTBYIOLIEHW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, IEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIIEH CHJIbI, IEUCTBYIOIIECH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJIKOCTH.

5. KouctpyupoBaHue apeoMerpa WM KOHCTPYUPOBAHUE JIOJKM U ONpeleicHue eé
TPY30MOABEMHOCTH.

Pa3znea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pbIYar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBmiio paBHOBecHS
prruara. IlpuMeHeHne mpaBuiia paBHOBECHS pbluara K OJOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckast sHeprus. Kunermueckas W mnoTeHIManbHas sHeprus. llpeBpaineHue
OJIHOTO BHJIa MEXaHUUYECKOU SHEPIUU B IPYroil. 3aKOH COXPAHEHHS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMmepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paObOTHI CUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Tela II0

TOPU30HTAIILHON ITIOBEPXHOCTH.

2. MHccnenoBanue yciaoBUi paBHOBECHS pblyara.

3. WMsmepenune KIIJl HakIOHHOM MIIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHECHUS MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TensioBbie IBJICHHUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KMHETHUYECKOM TEOprU CTpOeHUs BellecTBa. Macca
n pa3MepLI aTOMOB H MOJIeKy.H. OHBITI:I, HO,Z[TBep)KI[aIOH_II/Ie OCHOBHBIC IIOJIOKCHHUA
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmueckue u

amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN



MOJIEKYJISIPHO--KMHETHYECKOM Teopur. (CmauvBaHWE W KaNWUISIpHBIE SIBIEHUs. TemninoBoe
pacuIMpeHue 1 cxxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBMKEHUS YaCTHILI.
Buyrtpennsis sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH DSHEpPruu: TeIionepeaadya u
COBEpIIIeHHE padoThl. BubI TeIonepeaaun: TerIonpoBOAHOCTh, KOHBEKIINS, U3TYyUCHHE.

KoanuectBo Temnorsl. YaenbHas TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [lnaBieHue W OTBEpAECBAHHME KPHUCTATUTMUECKUX
BCIIECTB. YJeNbHas TemioTa IuiaBieHus. I[lapooOpa3oBanne u KoHAeHcamus. Vcmapenwue.
Kunenune. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(EpHOTO JaBJICHUSL.

BnaxnocTs Bo3ayxa.

DOHeprus TOIIMBa. Y IeJbHas TEIJI0Ta CrOPaHHUSL.

[Tpuntuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro psuratens. TermioBbie
JIBUTATEIH U 3alIUTa OKPY>KaroLel cpeibl.

3aK0OH COXpaHEHUs U MIPEBPAILICHHS SHEPTUU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddys3un.

HaGmronenue siBIeHU cMadiBaHUS ¥ KaWILISIPHBIX SBICHUH.

HaGmroienre TemmoBoro pacivpeHus Ted.

N3menenune naBiaeHus ra3a mpyu K3MEHEHHH 00bEMa M HAarpEeBaHUH WA OXJIAXKICHHUH.
[IpaBuia uamMepeHus TeMnepaTypsl.

Buael Terionepenayn.

OxJnaxJeHue Ipu COBEPLICHUN PAOOTHI.

w oo N o U bk W

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMHU CUIIAMH.

[EY
o

. CpaBHEeHUE TEMIOEMKOCTEN Pa3JINYHBIX BEILIECTB.

=
=

. HaGnronenue xkumenus.

=
N

. HabnioieHue nocTostHCTBa TeMIEpaTyphl MPH TIaBICHUU.

13. Mojenu TEImIOBLIX ABUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1. OmbITHl IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO IPUTSHKEHUSI.
2. OnbIThI O BBIPAIIUBAHUIO KPUCTAIIJIOB IOBAPEHHOM COJIM WJTU caxapa.

3. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEI.



4. OmnpeneneHue AaBleHUs BO3Qyxa B OajuIoHE MITPHIIA.

5. OmbITel, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh IaBJICHHUS BO3JyXa OT ero obnéma u
HarpeBaHUs WM OXJIaKICHUS.

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypshl.

7. HaGmiopenue u3MeHeHHs] BHYTPEHHEH SHEPruu Tejla B pe3yibTare Terjionepeaadu u

paboThI BHELITHUX CHIL.

8. MHccrnenoBanue sBieHHs TEIUIOOOMEHA IPU CMEUIMBAHUN XOJIOIHOM U TOpsiYeid BOJIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM MpHU TEIIOOOMEHE ¢

HarpeTbIM METAJNINYECKUM LIUINHAPOM.

10. Onpenenenue yAaeabHON TEINIOEMKOCTH BEILIECTBA.

11. HccnenoBanue nmpoluecca UCIIapeHHus.

12. OnpeneneHne OTHOCUTEIbHOM BIXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.

Pasznen 7. diekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

OnekTpuzanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmoneicTBHe 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHJIBI B3aMMOJACHUCTBHS 3apSHKEHHBIX TENl OT BEITHYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIaMM).

DnekTpuueckoe noje. Hanpssk€HHOCTh anekTpuyeckoro noiist. [IpuHiun cynepno3uinuu
AJIEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTapHBIM 3iieKTpudeckuil 3apsia. CTpoeHue
atoma. [IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUIECKOTO 3apsija.

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHUSA DJJICKTPUUYECKOrO TOKa. M CTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO TOKa (TEIMIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OiekTpuueckoe HampspkeHue. ConpoTUBIIEHHE
MPOBOJHUKA. YJIETbHOE CONPOTHBICHUE BemiecTBa. 3akoH Owma i ydacTKa IIEMH.
[TocnenoBarenbHOE M MapalIeIbBHOE COEAMHEHUE TTPOBOJHUKOB.

Pabota 1 MOIIHOCTH ANIEKTpUIECKOro Toka. 3akoH [[koyns—JIeHna. DnekTpuieckue e
U TIOTPEOUTENH ICKTPUUIECKON SHEpruu B ObITY. KOpoTKOE 3aMbIKaHUE.

[TocTostHHBIE MarHuThl. B3auMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHuTtHoe moue.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue U1 KUu3HU Ha 3emie. OnbIT Opcrena. MarHuTHOE 1oje

ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
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Ha TPOBOJHUK C TOKOM. OJEKTPOABUIaTelb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPOICTBaX U Ha TPAHCIIOPTE.

Onpitel  @apagnes. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
OnektporedHeparop. CrnocoObl TONYYSHHUS JJICKTPUYSCKON DHEPruu. OIJIEKTPOCTAHIIUA Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa posia aNeKTpUYECKUX 3aps0B U B3aUMOJCHCTBHE 3apsKEHHBIX TEll.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAst HHTYKLIHSL.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3aPsII0B.

[IpoBOIHUKY U TUATIEKTPUKH.

MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.

M CTOYHHKH TOCTOSSTHHOTO TOKA.

w K N o v Pk WwWwN e

JlericTBUA 3IIEKTPUYECKOTO TOKA.

[EY
o

. DJIIEKTPUYECKUI TOK B )KUIKOCTH.

=
=

. 'a30BbIii pa3psm.

=
N

. I3MepeHue cuibl TOKa aMIepMETPOM.

=
w

. U3MepeHue 371eKTpUuecKoro HanpsKeHUs! BOJIbTMETPOM.

=
H

. Peoctat u Mara3uH cCOnpoOTHBIICHUMA.

=
2]

. BzaumoelicTere MOCTOSIHHBIX MAarHUTOB.

=
(o)}

. MO,Z[G.HI/IpOBaHI/Ie HCBO3MOXHOCTH pa3JACIICHUA ITOJIFOCOB MAarHuTa.

=
~

. MO,Z[G.HI/IpOBaHI/IC MarHUTHBIX ITOJICH ITOCTOSTHHBIX MAarHUTOB.

=
(0]

. OnbIT Opcrena.

=
O

. MarauTHoOe noJie ToKa. DJIEeKTPOMAarHuT.

N
o

. JleficTBue MarHUTHOTO TOJISl HA POBOJHUK C TOKOM.

N
=

. SHCKTpOI[BI/IFaTCJ'IB IIOCTOSIHHOI'O TOKa.

N
N

. I/ICCHGI[OBaHI/Ie SABJICHUA 3HCKTpOMaFHHTHOﬁ WHAYKIWH.

N
w

. OnbiTel Dapanes.

N
N

. 3aBUCUMOCTH HaIpaBJeHUsI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHHUSI.
25. DyieKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwvie pabomot u onvimel.

1. OnbITHI MO HAOTIOAECHUIO ICKTPU3AMH TEJ UHAYKIIUEH U TIPH CONTPUKOCHOBEHUH.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

21

HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO MOJIS HA TIPOBOJIHUKH U JUDJIEKTPUKH.
COopka u poBepka paboThI MEKTPUIESCKON IIENMH MMOCTOSTHHOTO TOKA.

H3mepeHue u perympoBaHue CUIIBI TOKA.

W3mepeHue u peryiupoBaHue HalPsHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UIYLIETO Ye€pe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HampsHKEHUs] Ha PE3UCTOopeE.

OHBITI:I, ACMOHCTpHUPYIONIUC 3aBUCUMOCTD QJICKTPHUYICCKOI0 CONMPOTUBJICHUA
IMMPOBOAHUKA OT €TI0 AJIMHEBI, INTOIAAN OMCPCYHOTO CCUCHUA U MaTCpUaJIa.

[IpoBepka mpaBuiia CIOXKEHHS HAMNPSHKEHUM MpPU IOCIEAO0BATEIBHOM COECTUHEHUU
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisl CUIIBI TOKA MIPH MAPAIJICIIBHOM COSAMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI ANIEKTPUIECKOTO TOKA, HIYILET0 Yepe3 PE3UCTOp.

OrnpezenieHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.
I/ICCHGI[OBaHI/Ie 3aBUCHMMOCTU CHUJIBI TOKA, HAYHICTO YCPC3 JIAMIIOYKY, OT HAIIPAKCHHUA
Ha He.

Onpenenenne KIIJ[ narpeBarens.

I/ICCHGI[OBaHI/Ie MarduTHOI'O BSaHMOHeﬁCTBI/IH IIOCTOSAHHBIX MAariHuToB.

I/I3yquHe MAroiuTHOrO 1MoJid MTOCTOSAHHBIX MArHuTOB IIpU HUX OGT;@,Z[I/IHGHI/II/I )41
pa3leNeHunn.

HccnenoBanue 1eiHCTBUS JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOACHCTBUS KaTYLIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HAaIPaBJIEHUS TOKA B KaTYyIIIKE.

I/I3yquHe I[eﬁCTBHH MAaraviTHOTIO I10JI Ha IMTPOBOJHUK C TOKOM.

KoncrpynpoBanue u u3yueHue paboThl 3JIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTAaHOBKH.

. OnpITEI IO HUCCICIOBAHUIO ABJICHUA 3JTCKTpOMaFHPITHOI>'1 HHAYKOHUHU: HUCCICAOBAHHC

W3MEHEHMI 3HaUCHUS U HaIrpaBJICHUA HHAYKIUOHHOI'O TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD

MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE MNpsIMOJMHEWHOE JBWXKEeHHE. HepaBHOMEpHOE

12



NpsIMOJIMHEHOE JBM>KeHHE. CpenHsss U MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJTHHEHHOE nBukeHne. CBoOoaHOE mageHne. OnbIThI
[Nanunes.

PaBHOMepHOE aBMXEHHE MO OKPYKHOCTH. [lepuon u uwactora oOpamenus. Jlunelinas u
yriaoBasi CKOpocTHu. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herorona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHnun
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHHS CKOJIbKEHHUS, CUJla TPECHHS
MOKOS1, APYTHUE BUABI TPEHUSI.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TATOTCHHs. YCKOpEHHE CBOOOTHOTO TMAICHMS.
Jemwxenue mianer Bokpyr ComHma. IlepBas kocmuueckas ckopoctb. HeBecomocth u
Neperpy3KH.

PaBHOBecue MaTepuanbHO TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Tena. M3menenne mmnynbca. UMmynbc cuiibl. 3aKOH COXPAHEHHS MMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa CHJI TSDKECTH, ympyroctd, TpeHus. CBs3b
sHepruu u pabotel. [loTeHIManbHas SHEpPrus Tejia, MOJHSATOTO HaJ TOBEPXHOCTBIO 3EMIIH.
[ToTreHmanpHas sHEeprus cxaToil npyxuHbl. Kunetudeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHUH.

Hemoncmpayuu.

1. HabmromeHue MEXaHUYECKOTO IBMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCYETA.

2. CpaBHeHHME TyT€H W TPACKTOPHUHN IBUKEHHUS OJHOTO M TOTO K€ Tela OTHOCHTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKECHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO ABUKEHUSI.

Habmronenne ABMXKEHUS TeNa MO OKPYKHOCTH.

o v s~ W

Habmionenne MexaHM4ecKuX sBJICHHUM, TPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkan
py e€ paBHOMEPHOM U YCKOPEHHOM JBMKEHHH OTHOCHUTENIBHO KaOMHeTa (QU3UKU.

7. 3aBHCUMOCTb YCKOPEHHMS T€Jla OT MACChl Tela U JECHCTBYIONIEH HA HETO CUJIBI.

8. Habmionenue paBeHCTBa CUII ITPU B3aUMOJICHCTBUU Tell.

9. M3meHeHue Beca Tena pU YCKOPEHHOM JIBUKCHUHU.

10. IIepenaya ummyibca pu B3aUMOJECUCTBUU TEIL.
13



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

[IpeoOpa3zoBanms YHEPTUU TIPU B3aUMOICHCTBHH TEI.

CoxpaHeHue UMIynbca pu HEYIPYrOoM B3aUMOAECHCTBUM.
CoxpaHeHue UMITyJIbCca MPH A0COIIOTHO YIIPYTrOM B3aWMOJICHCTBUH.
Habmioienue peakTHBHOTO ABHXKEHUS.

CoxpaHeHHEe MEXaHUYECKON YHEPTUHU TTPH CBOOOIHOM I1aJICHUH.

CoxpaHeHue MeXaHU4YEeCKOW YHEPTHH MPU JBHKEHUU TeJla MO IeWCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KonctpynpoBanue TpakTta [Jisi pa3roHa U JajdbHEHIIErO0 PaBHOMEPHOTO JBUKEHUS
[IapUKa WA TEICKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHsS OpycKa WM JABIMXKEHHUS IIapUKa 10
HAaKJIOHHOM IJIOCKOCTH.

OrnpenenieHne yCKOpPEHHUsl Tejla MPU PaBHOYCKOPEHHOM JBHKEHUU IO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JABMXEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIW NpPU PABHOYCKOPEHHOM JABI)KEHHHM 0€3 HadaJbHOU
CKOPOCTH IYTH OTHOCSTCS KaK psJ HEUYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanune 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JTaBJICHHUSL.

Onpenenenne ko3P huUIMEHTa TPESHUS CKOTBKCHUS.

Ornpenenenne ;kECTKOCTU MPYKUHBI.

Onpenenenne padOTHl CHUIBI TPEHUS TIPU PABHOMEPHOM [BIKEHUM Tela II0
TOPU30HTAIILHON ITIOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYTOCTH MNpPU MOABEME Tpy3a C HCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS SHEPTUU.

Pa3zgen 9. MexannudecKue KoJe0aHUA U BOJIHBI.

KonebarenbHoe nBwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: MEPHOJ, 4acTOTa,

aMIUIUTyJa. MaTeMaTu4eckuii W TOPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu

KOJIE0ATEIIbHOM JIBUKECHUMU.
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3aryxatomue Konebanus. Beinyxnenasie konebanus. Pesonanc. MexaHu4ecKknue BOJIHBI.

CBolicTBa MEXaHMYECKHUX BOJIH. HpO,Z[O.HBHBIG U MOIICPCUYHBIC BOJIHBI. I[.HI/IHa BOJIHBI U CKOPOCTH

e€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MH(ppa3Byk u yiabTpa3ByK.

Hemoncmpayuu.

1
2
3
4,
5
6

Habmonenue xonebanuii Ten mojx AUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIEOaHUH 1 pe30HaHca.

PacnpocTpanenue npoAoibHbIX U IONEPEUHBIX BOIH (Ha MOJIEINN).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1.
2.

7.

OmnpezneneHue 4acTOTHI U MEpHOa KOIeOaHU MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenne 4acTOThl U Meproia KojaeOaHui Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Tepuoja KojieOaHWM MOJBENIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHo/ia KoJeOaHUM MPYKUHHOTO MasgTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCHMOCTH TMepuona KojieOaHuiM Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

OnbITh, JEMOHCTPHPYIOIIME 3aBUCUMOCTh TMEpuoia KoleOaHWW MPYKHUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

Pasznea 10. DiaekTpoMarHuTHoOE MOJI€ M YJIEKTPOMArHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkaya 3mexTpoMarHuTHBIX BOJIH. VICrionb30BaHME 3JIEKTPOMArHUTHBIX BOJIH I COTOBOM

CBs3H.

DleKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BoJsHOBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOUIBHOTO TenedoHa.
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Pa3gen 11. CBeToBLI€e SIBJIEHUS.

JlyueBasg moxenb cBera. Mcrounuku cBeta. I[IpsMoiMHENHOE paclpOCTpaHEHHUE CBETA.

3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.

[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHOe BHyTpeHHEe OTpakeHUE CBETA.

Hcmonp30BaHue MOIHOTO BHYTPCHHETO OTPAXKCHHUA B OIITUYCCKUX CBETOBOAAX.

Jlunza. Xox nyuedt B numH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U

Teaeckomna. ['1a3 kak onTuyeckas CUCTeMa. BHI/ISOpyKOCTB " JAJIbHO30PKOCTD.

Paznoxenue 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)kKeHHE CIIEKTPAIBHBIX I[BETOB.

Hucnepcus ceera.

Hemoncmpayuu.

w K N o v Pk WwWwN e

[IpssMonMHENHOE pacIpOCTPAaHEHHE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHyeckuii CBETOBO.

Xon styueit B coOuparomiei TuHse.

Xop JIydeil B paccenBarolle JIMH3E.

[Tomy4yeHnue n300pakeHUI ¢ TOMOIIBIO JIMH3.

[Tpuntun neiictBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.

10. Mopens riasa.

11. PaznokeHue 6eoro cBeTa B CIEKT).

12. Iloydenue Genoro cBera MpH CIOKEHUU CBETa Pa3HBIX [[BETOB.

Jlabopamopuvie pabomul u onvimel.

1.
2.

N o un ok

HccnenoBanue 3aBUCMMOCTH yIJIa OTPa)KEHHsI CBETOBOT'O JIyda OT yTIjla MaJieHusl.
W3ydeHne xapakTepUCTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yTia MPEJIOMIICHUS] CBETOBOIO Jyya OT yrijia MajJeHus Ha
TPAHUIIE «BO3AYX—CTEKIIO».

[TonydeHnue n300paxeHuii ¢ TOMOIIBIO COOUPAOIIEH JIMH3HI.

Omnpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.
OnBITHI MO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnpITl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJACHUU Yepe3 LIBETOBbIC

(GUIBTPEI.

Pasznen 12. KBanToBble sIBJIeHUS.
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Omneiter Pe3epdopna u mianerapuas moaenb aroma. Moaens aroma bopa. Mcnyckanue u
NoTJIolIeHne cBeta aroMoM. KBaHThl. JInHelyaThie CIIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oera- u ramma-usznydeHus. CTpOEHHE aTOMHOTO sjpa.
Hykinonnass Mopmens aroMHoro siapa. M3otombsl. PapnoaktuBHBIE TipeBpaineHus. Ilepuop
MoJIypacnaaa aTOMHBIX siJiep.

SAnepHble peakMy. 3aKOHBI COXPaHEHMsI 3apsAJ0BOI0 M MAacCOBOIO YHMCEI. DHEPIHUsl CBA3U
aToMHBIX siaep. CBs3b maccel U 3Hepruu. Peaknuu cunte3a u nenenus saep. McrouHuku
sHepruu CoyHIA U 3BE3I.

Snepnas sHepreruka. J[edcTBUS paaguOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnekTpsl U31y4eHUs U MOTJIOIICHHUS.

2. CpexTpsl pa3IMYHBIX Ta30B.

3. CunekTtp BOoAoOpoAa.

4. HabGnronenue TpekoB B kamepe BubcoHa.
5. Pabora cuéruyrka HOHU3UPYIOIUX U3TYyUCHUH.
6. Perucrtpauus uznydeHus NPUPOIHBIX MUHEPATIOB U IPOYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGmroeHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIyUEHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE SHEPIMM YacTHUIBI MO0 TOPMO3HOMY NyTH (MO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENHEHO--0000MIAIONINIT  MOAY/Ab MpeAHa3HAYeH J[UId CUCTeMaTH3alud U
0000111eHUS TPEIMETHOTO COACP KAHUI U OIbITa IeATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMEHY I10
du3uke 115 00yJarouIXcsl, BHIOPABIINX 3TOT YUeOHBINH MPEaMET.

[Ipy w3ydyeHMHM JAHHOTO MOJYJS pealu3yloTcs M CHCTEMaTU3HPYIOTCS  BUIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuynBaeTcs JOCTHXKEHUE TMPEIMETHBIX U
METaNpPeIMETHBIX TIAHUPYEMBIX PE3yNbTaTOB 00y4deHUs, (popMHpyeTcs eCTECTBEHHOHAydYHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJECIOBAHMS SIBICHUM NPUPOABl U TEXHUKH,
OBJIaJICHUE YMEHUSMU OOBSACHATh (U3NYECKUE SBICHHS, NPUMEHSS TMOJyYeHHbIE 3HAHUA,
pelaTh 3a/1a4u, B TOM YUCJI€ KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[IpyHIMNIMATIBHO EATEeLHOCTHBIN XapakTep JaHHOTO pa3jiesia pealn3yeTcs 3a CU€T TOro,

qTo OGy‘laIOH_II/IGC}I BBIITOJIHAIOT 3alaHUA, B KOTOPLIX UM NPCJIaracTtcs:
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Ha OCHOBE IMOJIYYEHHBIX 3HAHUI paclo3HaBaTh U HAY4YHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKPYKaroUIEN IPUPOJAE U NOBCEIHEBHOM KU3HU;
WCIIOJIb30BaTh HAyYHbIE METOJBI MCCIEAOBAHUS (U3UUYECKUX SBICHHUM, B TOM YHCIE JUIS
IIPOBEPKU THIOTE3 U MOJTYYEHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSCHATH HAay4YHbIE OCHOBBI HamOOJIee BaXKHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HalpUMEpP, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIUYHBIX HMCTOYHUKOB DSHEPrUM HAa OCHOBE

3aKOHa MPEBPAIICHUA U COXPAaHCHHA BCCX U3BCCTHBIX BU0OB SHCPTHUHU.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

WN3ydyenne ¢u3nku Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBIeHO Ha
JTOCTHKEHUE TNYHOCTHBIX, METAITPEIMETHBIX M MPEIMETHBIX 00pa30BaTebHBIX PE3yIbTATOB.

B pesynpraTte w3ydeHus ¢GU3MKA Ha YypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsS Y
obyyaromierocst OyayT chOpMUPOBaHBI CIASAYIOMKE TUIYHOCTHBIC PE3YJIBTAThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCTIMTAHMSA:

e — MpOsIBIICHUE UHTEpECca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (PU3UUECKOM
HaYKH;
e — IICHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSAM POCCUHCKUX YUEHBIX--(PU3UKOB,

e 2) rpa’kIaHCKOr0 H 1yYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMSA:

e — TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY>KIEHHH OOIECTBEHHO 3HAYMMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JTOCTHKEHUN (DU3UKH;

e — OCO3HaHME BaXKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIMTAHUSA:

e — BOCHPHUATHE ICTETUYECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHMS:

e — OCO3HaHME IEHHOCTH (PM3NYECKOH HAYKHM KaK MOLIHOTO MHCTPYMEHTA IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIEH COCTABIISIOLIEH KYJIbTYpHI,

e — Pa3BHUTHE HAYYHOU JI0003HATEILHOCTH, MHTEPECA K UCCIIEA0BATENLCKON eI TeIbHOCTH;

e 5) popMupoBaHus KyJbTYPbl 310POBbs H IMOIHMOHAJIBLHOIO 0JIATONOIYYHs:

e — OCO3HaHHME LEHHOCTH Oe30macHoro obOpas3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TpaBWJI OE30MIaCHOTO TOBEACHUS Ha TPaHCIOpPTE, Ha J0porax, ¢
ANEKTPUYECKUM H TETJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

e — chopMupoBaHHOCTHh HaBbIKa pedICKCHH, MPU3HAHNE CBOETO MpaBa Ha OMMOKY M TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

e 6) TPyI0OBOI0 BOCIIUTAHMS:

e — AKTUBHOE y4yacTHE B PEIICHUH MPAKTHUYECKUX 3aj7au (B paMKaxX CeMbH, 00pa30BaTEIbHOM
OpraHM3alMM, Tropojaa, Kpas) TEXHOJOTMYECKOM M  COLMAJbHOM HANpaBIEHHOCTH,
TpeOYIOMIMX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

e — MHTEpEC K MPAKTUYECKOMY M3YyUEHHUIO Mpodeccuii, CBA3aHHbBIX ¢ (PU3UKOM;
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e 7)3K0JIOrHYE€CKOT0 BOCIIUTAHUS:

e — OpHUCHTaNMs HAa TpUMEHEHWEe (U3MUECKUX 3HAHUW JUIsl pelleHus 3ajad B o0yactu
OKpY)KaroIllel Cpenbl, MIAHUPOBAHUS MOCTYMKOB U OICHKH WX BO3MOJKHBIX MOCIEACTBHIA
JUISL OKPYKAIOIIEeH CpeJibl;

e — OCO3HaHME I100AILHOTO XapaKTepa HKOJIOIMUECKUX MPOOIEM U MyTeH UX peIIeHHUs,;

e 8)ajanTanuu K U3MEHSIOMMMCS YCJIOBUSM COLMAIBHON M MPUPOTHON CpPeabI:

e — mMOTPeOHOCTh BO B3aUMOJEHCTBUU NIPU BHIIOJHEHUU HCCIEAOBAHUN U MPOEKTOB
(bu3nuecKoil HanpaBIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

e — MOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1eATEIbHOCTb;

e — mOTpeOHOCT, B (OPMHUPOBAHUM HOBBIX 3HAHWK, B TOM 4HCIIC (OPMyIHpPOBATH HJIEH,

IIOHATHS, THIIOTE3BI O (bI/ISI/I‘ICCKI/IX 00BEKTaxX U SIBJICHUSAX

e — oco3HaHUuE AePUIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;
e — IUTAHUPOBAHHUE CBOCTO PA3BUTHS B IPHOOPETEHUU HOBBIX (PH3UYECCKUX 3HAHUI;
e — CTPEMJICHHEC aHAIM3UPOBATH U BBIABJIATH B3AMMOCBS3H IPUPOJIBI, OOMIECTBA M IKOHOMUKH,

B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NYECKUX 3HAHU;
e — OIEHKa CBOMX JCHCTBHI ¢ y4y€TOM BIUSHUS Ha OKPYXKAIOUIYIO Cpely, BO3MOXKHBIX

rJI100aJIbHBIX MOCJIEACTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymbrate oOCBOCHHS TpOTrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromerocss OyayT chOpMHpPOBaHBI MeTamnpeaMeTHbIEe pPe3yabTaThl,
BKJIIOYAIOMIUC ITO3HABATCIILHBIC YHHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC

YHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHBIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:
e  BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHHH ),
e YCTaHaBJIIMBATh CYIIECCTBEHHBIN MpU3HAK KJIacCU(DHUKAIIMN, OCHOBAHUS JIsI 000OIICHUS
U CpaBHEHU,
e BBIIBIIATH 3aKOHOMEPHOCTH W MPOTHBOPEUHSI B pACCMaTPUBAEMBIX (haKTaX, JAHHBIX U

Ha6J'IIOI[eHI/I5[X, OTHOCAIIUXCA K (bI/ISI/ILIeCKI/IM SIBJICHUSM,
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BBISIBIISITH TIPUYUHHO--CIICICTBCHHBIC CBSI3W TPU W3YYCHUU (PU3MUECKUX SIBICHUH WU
mponeccoB, nAcjaTb BBIBOJALI C HCIHOJB30BAHUCM JACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOq€HHI>'I, BBIIBUT'aTh TUIIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCJINYMH,

CaMOCTOSITEIbHO ~ BBIOMpAaTh CHOCOO pemieHus ydyeOHOW (U3MYEecKOW 3amadyu
(cpaBHEHHME HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOP HanOoyiee MOAXOJISIIETO C

Y4€TOM CaMOCTOSTEIbHO BbIIECIECHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBatTebcKe AeiCTBUA:

UCTIOJIF30BaTh BOIIPOCHI KaK UCCIIEAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

NPOBOIUTh TI0 CaMOCTOSITEIPHO COCTaBJICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3UIECKOTO SIBIICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIUIO, MMOJTYICHHYIO B XOJIE
UCCIICIOBAaHHS WITH SKCTICPUMEHTA,;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IIEHHS ©  BBIBOABI IO  pe3yJbTaTaMm
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHS,

MPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAKKe

BBIABUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Patora ¢ unopmanmeii:

NPUMEHATHh Pa3IMYHbIe METOMAbI, MHCTPYMEHTHI M 3alpochl NMpH TOUCKE M O0TOOpE
UH(OPMALIUY MK TaHHBIX C YIETOM MPEIOKeHHON yueOHOoM (hru3nyeckoi 3a1a4n;
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATH MH(GOPMAIMIO PA3THYHBIX
BUJIOB 1 ()OPM TIIPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (DOpMy NpeAcTaBieHUs HHPOpPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOU

rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B Xoae oOCyxaeHuss y4eOHOro MaTepuana, pe3yabTaToB J1abOpaTOpHBIX paboT u
IIPOEKTOB 33/aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMOil TEMBI U BBICKAa3bIBaTh UICH,
HalleJIeHHBIE Ha PEelIeHUEe 3aJaull U MOoAep)KaHie 0IarokKeaaTeIbHOCTH OOIIEHHS;
CONOCTABIATh CBOM CYXACHHS C CYKICHUSIMH JPYTHX YYacTHHKOB JHAJIOra,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3HIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPEACTABIATH  PE3YAbTAaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIbITA

(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);
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MOHUMATh M HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYATHHON pabOTHI
IIPY PELICHUH KOHKPETHOH (PU3MUECKOi MpoOIeMBbl;

MPUHUMATh LEJIM COBMECTHOM JESITENBbHOCTH, OPraHUW30BBIBATH JEHUCTBUSA MO €€
JTOCTHDKCHHIO: PACTIPENEISITh POJIA, O0CYKIaTh MPOIECChl U Pe3yabTaThl COBMECTHON
paboThl, 00001IaTh MHEHHS HECKOIBKUX JTFOJICH;

BBHITIOJHATh CBOKO YacTh PabOTHI, AOCTUTAss KAYeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMHU WICHAMU KOMaH/bL;
OIICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOmMHA TPOAYKT TI0 KPHUTECPHUSIM,

CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX sl PELICHUs
¢u3nUecKux 3HAHUH;

OPHEHTHPOBAThCA B PA3IMYHBIX MOJXOJAaX IPUHATHSA pelleHui (MHAMBUAYyaJbHOE,
NPUHATHE PELICHNUS B IPYIIIE, IPUHATHE PEIICHUH IPYIIION);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pEIHICHUS (PU3MUECKOW 3ajauyd WM IUJIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIpelaracMble BapHaHThI PEIICHHIH;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh aJIEKBATHYIO OLICHKY CUTYallMH U MpeJiarath MjaaH €€ U3MEHECHHUS;

OOBSCHATh MPHUYMHBI JIOCTHKEHUS (HEAOCTH)KEHUS) pe3yJIbTaTOB JAESTEIbHOCTH,
JlaBaTh OLIEHKY MPHUOOPETEHHOMY OMBITY;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIIC B XOJ BHIMOJHEHHS (DPU3NIECKOTO
WCCIICIOBAHMSI WM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHHUBIIUXCS
CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO APYroro 4YeIoBeKa B XOJe CIopa WM AUCKYCCUU HAa HAYYHYIO
TeMY, MIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npu3HaBaTh CBOE MMpaBO Ha OMIMOKY MNpU peumeHud GU3NYeCKuX 3a7ad WId B

YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MPaBo IPYroro.
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INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 7 KJjacce mpeIMETHbIE pe3yJabTaTbl HA 0Oa30BOM YpPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM:

UCTOJIb30BaTh TOHATHS: (U3MUYECKUE M XUMHUECKHE SBICHUS, HaOIIOJCHHE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIE COCTOSIHHS BelIecTBa (TBEpPIOE, KHAKOE, Ta3000pa3HOE), MEXaHMYECKOE
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOmAs cuia, aedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
COOOMIAONIUECs COCYIbI;

pasnuyath siBieHus (auddys3us, TenIoBoe ABMKEHHE YaCTHIl BEIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBH)KEHUE, WHEPLHS, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX TEI C 3aKpPEIUIEHHOM OCBIO BpalleHUs, IMepenada JaBJICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH U razaMu, aTMOC(hEpHOE JaBJICHUE, TIaBaHUE Tell, IPEBPALICHHUS
MEXaHUYECKOM SHEPIuH) 10 OMUCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (DM3MUECKUX SBJICHUH B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pU3MUecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHUS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXUBOM IPUPOAE, NEHUCTBHUE CUJIBI TPEHUS B IPUPOAE U
TEXHHUKE, BJIMSHHE aTMOC(PEPHOTO AaBJICHHS Ha >KMBOM OpraHusM, IUIaBaHuE pbIO,
ppluaru B TeJe YeJOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh U3YYEHHBIC CBOMCTBA TeN U (PU3UUECKUE SBICHUS, UCIIONb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTHh BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YIPYTrOCTH, CHUJIa TSKECTH, BEC Tejla, Cuja TPEHUs, IaBJICHUE
(TBEpmOro TeENa, KUAKOCTH, Ta3a), BBITAIKMBAIOLIAs CHJIa, MEXaHM4eckas palora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QHUIMEHT TIOJIE3HOTO JeHCTBUSA
MEXaHU3MOB, KUHETHYECKas W MOTEHLUAJIbHAs 3HEPIus), IpU OMUCAHUM TMPABUIHHO
TPaKTOBAaTh (PU3NYECKUI1 CMBICI HCTIONb3YEMbIX BEJIMYNH, X 0003HAYEHUSI U €IUHUIIBI
(GU3NUECKUX BENMYMH, HAXOMUTHh (POPMYIIBL, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTUMH BEITUYMHAMH, CTPOUTH TpapUKHd HM3YYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys

IIpaBWJIa CIOKEHUs CUJl (BOJb OAHOM NpsiMOil), 3akoH I'yka, 3axoH Ilackans, 3akoH
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Apxumesna, TpaBUIO paBHOBecHs phluara (OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUsT MEXaHWYECKOM »HHEprud, NpH OSTOM JaBaTh CJIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMKUCHIBATh €70 MATEMATUYECKOE BHIPAKCHIE,

OO0BSACHATh (U3UYECKUE SBJICHMSI, IMPOLIECCHl W CBOMCTBa Teld, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIATH MPUYUHHO-
-CIIEZICTBCHHBIE CBSI3M, CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYECKUX IIaroB C OMOPON Ha
1-2 wu3ydeHHBIX CBOWCTBAa (DU3MYECKHUX SIBICHUN, (U3MYECKHX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemarh pacdy€THbIe 3amadd B 1—2 JeHCTBHs, HUCIOJB3Ys 3aKOHBI W (POPMYIIHI,
CBs3bIBAIONIME (DU3MYECKHE BEIMYUHBI: HA OCHOBE aHAJM3a YCJIOBHS 33Ja4d
3aMKMCHIBATh KPATKOE YCIOBHE, MOJCTABISITh (PU3MYECKHE BEIHYMHBI B (DOPMYIBI U
MPOBOAMUTH PAcUEThl, HAXOJUTh CIPABOYHbIE JTaHHBIE, HEOOXOTUMBIEC Ui PEIleHUs
3aJa4, OLICHUBATh PEATMCTUYHOCTh NOTYyYEeHHON (DU3HUECKON BEIUYUHBL,
pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO pPEIIUTh TPU TOMOIIH (UIHUECKUX
METO/IOB, B OIKUCAHUM UCCJIEJOBAHUS BBIICIATH MPOBEPSEMOE MPEANOI0KEHUE
(runotesy), pa3iuyaTh W HHTEPIPETHUPOBATH MOJYUYEHHBIM pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ ONBITA, EJaTh BHIBOJBI 10 €r0 pe3yjIbTaTaM;

MPOBOJNTH OMBITHI IO HAOIIOMCHUIO (PU3NYCCKUX SIBICHUN WM (PU3NYECKUX CBOKCTB
Ten: (GopMyIHpOBaTH TMPOBEPSIEMBIC MPEANONIOKEHUS, COOMpaTh YCTAaHOBKY U3
IPeJI0KEHHOTO0 000PYA0BaHNUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITMOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl Teia, 00bEéMa, CUiIbl U
TEMIEPATYpPhl C UCHOJIB30BAHUEM AHAIOTOBHIX M MHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPEHUIA;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3MYECKON BEITUYHHBI OT JIPYroil C
HCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PaBHOMEPHO JIBUXKYILETOCs
TeJa OT BPEMEHU JBMIKEHUS TeJla, CUJIbl TPEHHUS CKOJIbXKEHMs OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEN MW HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAH
CONPUKOCHOBEHUS TEJ, CUJIBI YIIPYTOCTU OT YIJIWHEHHUS NPYKHUHBI, BBITAIKUBAIOIIECH
CUIbl OT OOBEMaA TMOTPYXKEHHOM dYacTH Tela W OT IUIOTHOCTH JKHAKOCTH, €€
HE3aBHCUMOCTH OT TUIOTHOCTH Tela, OT TNIyOWHBI, Ha KOTOPYI MOTPYKEHO TeJo,
YCIIOBUY TJIaBaHUSI TEJ, YCIOBHI pPAaBHOBECHS phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM Y4eOHOTO HCCEeOBaHUS, COOMpaTh YCTAaHOBKY M  BBIMOJIHATH

U3MEpEeHUs, cleAysl MPeJIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOIYyYECHHOU
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3aBUCUMOCTH (PU3MYECKUX BEJIWYUMH B BUJE MPEIJIOKEHHBIX TaONULl U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 Pe3Y/IbTaTaM HUCCIICIOBAHMS;

MPOBOANTH KOCBEHHBIC H3MEPEHUS (UINYECKUX BEIMYMH (TJIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CUJIa TPEHHs] CKOJBXEHMs, JaBJIEHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIas Ha TMOTPY>KEHHOE B KHUJAKOCTh TEJO,
KOX((UIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYS TPEIIOKCHHOU
WHCTPYKIIMU: TIPU BBIMIOJTHEHUN U3MEPEHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISITh 3HAUEHUE NICKOMOM BEIMYUHBI,

coOmoaTh TpaBWIa TEXHUKH OE€30MAacCHOCTH TIpu  paboTe ¢ J1abopaTOpHBIM
obopynoBaHueM;

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCY IbI, OapOMeTp, pblyar, MOJABUKHBIM U
HEMOJIBWKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOHl Ha WX ONHCAHUSA (B TOM YHWCIE: MOAIIUITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacocC,
apeoMeTp), MCIIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBIICHUW M HEOOXOIUMBIC
dbuznuecKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTH TMPUMEPHl (HAXOMUTh HWHPOPMAIUI0 O TMpHUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU s oOecredeHus
0e30macHOCTH TPU OOpalleHUuH C MPpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTHYECKOTO TIOBEJCHHUSA B
OKpYXKaroIleH Cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIMXCS 3HAaHUH U MyTEM CpaBHEHUS
Pa3TUYHBIX UICTOYHUKOB BBIICIATH MH(DOPMALIHUIO, KOTOPAsl SBISETCS TPOTUBOPECUNBOM
WJIH MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BATh MPH BHINOJIHEHUH YYeOHBIX 33JaHUi HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
bu3nyecKoro cojJep>kKaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BIQJIeTh MpHUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KpaTKUE MHCbMEHHbBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
MCTOYHUKOB MH(POpMAIUN (PU3NYECKOTO COAEPKaHUSI, B TOM YHCIIe MyOIMYHO JeNaTh

KpaTKhe COOOIICHHUS O Pe3ysibTaTax MPOEKTOB MM YUYEOHBIX MCCIEOBAHUH, IIPU STOM
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TPAaMOTHO HCIIOJb30BaTh M3YYCHHBIM TOHSATHHHBIA amnmapar Kypca (U3HKH,
COIIPOBOKAATH BBICTYIIJICHUC HpGBGHTaHPleﬁ;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIEIOBAHUI pacrpenessTh 00I3aHHOCTH B
rpynme B COOTBETCTBUU C IMOCTABICHHBIMU 331a4aMU, CJICAUTH 3a BBIMOJIHEHUEM IIJIaHa
NEeCTBUI, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTH TPYIIIBL,

BBICTPANBATh KOMMYHHUKATUBHOC BSaHMOHGﬁCTBI/IG, YUUThIBAsA MHCHUC OKPYXKAIOIIUX.

K xonmy obydenus B 8 kJjacce mpeniMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

UCIIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYII, TEIJIOBOE IBUKEHHE aTOMOB U
MOJICKYJI, arpCraTHbIC COCTOSHUA BCHICCTBA, KPHUCTAIIMYCCKUC H aMop(bHHe TCIa,
HACBIILICHHBI U HEHACBILEHHBIN 1ap, BIAXKHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSA
SHEprus, TEIIOBOW JABUTATENb, SJIEMEHTAPHBIN JICKTPUUECKUHN 3apsii, JICKTPUUECKOE
1oJjie, MPOBOJHUKU U JAUAJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUA TOK, MAarHUTHOE
1oJIeE;

pas3iiniaTh SABJICHUA (TGHHOBOG pacliupCHuC M CXKaTue, TCIuIonepcaayva, TCIJIOBOC
paBHOBECHE, CMauMBaHHE, KaNWUIIPHbIE SBJICHHUS, HWCIApeHHe, KOHJAEHcaIus,
IIaBJICHUE, KpHUCTAJITN3aLus (oTBepIeBaHue), KUIIEHHe,  TerJionepeaaya
(TemIOMPOBOHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DJIEKTPU3ALHUS Tell, B3aUMOJICHCTBUE
3apsiioB, ACHCTBUSA AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICUCTBHUE
MarHuToB, JACWCTBHE MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
UHAYKIMS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3UUECKUX SBJICHUN B OKPYXAIOIIEM MHUpE, B
TOM 4yucie (U3NYECKHe SBIECHUS B NPHUPOJE: MOBEPXHOCTHOE HATHKEHUE H
KallWUISIPHBIE SIBJIGHUST B TPUPOAE, KpHUCTaUIbl B mpupone, uznydeHue ConHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpW3bI, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKUE SIBICHUS B aTMocdepe, JIIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeiid MOIICOB, pOJib MAarHUTHOTO MOJS IS JKU3HHU Ha
3emJie, OJSIPHOE CHUSIHME, MPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWMCTBA (IPU3HAKHM ) (PU3NIECKUX SBIICHUM;

OMNMUCBIBATH U3YYCHHBLIC CBOICTBaA Tel U (bI/ISI/I‘IeCKI/Ie SAIBJICHUS, UCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAENIbHas
TEIUIOEMKOCTh ~ BEILECTBAa, yJeibHAas TEIUIOTa IUIABJICHUS, YZAelbHasg TemioTa

napooOpa3oBaHMs, yAEIbHAs TEIIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT IMOJIE3HOTO
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NEHCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/AYyXa, DJIEKTPUUYECKHIA
3apsii, CUJia TOKa, OJJIEKTPUUYECKOE HaANpsHKEHUE, COMPOTUBIECHUE MPOBOJIHMKA,
yIIeIbHOE CONPOTHBIICHUE BEIIECTBA, pab0oTa U MOLIHOCTH 3JIEKTPUYECKOTO TOKA), MPH
ONKMCAHWU TMPaBWIBHO TPAKTOBaTh (DU3MUECKHI CMBICI HCIHOJb3YyEeMbIX BEJIUYMH,
0003HaYeHHs] U €AUMHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYITMMH BEIMYHMHAMHU, CTPOUTH Trpaduku
N3YUCHHBIX 3aBUCHUMOCTEH q)HSHHGCKI/IX BCJINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKON TEOPUH CTPOCHHS BEIIECTBA,
IOPUHLMII CYNEPHO3ULMH MOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUS
3apsina, 3akoH Oma ams ydactka 1enu, 3akoH Jlxoyms—JIeHua, 3akoH coxpaHeHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alUCHIBATH €rO
MaTeMaTUYECKOE BhIPAKEHUE;

OOBSICHATH (pU3MYECKHE TMPOLECCHl M CBOWCTBA TeJl, B TOM YHCIE M B KOHTEKCTE
cUTyanun IIPAKTUKO-OPUEHTUPOBAHHOI'O Xapakrepa: BBISBIIATD
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
omopoit Ha 1—2 U3ydeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (U3NICCKUX 3aKOHOB WJTH
3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3a7aud B 2—3 JEHCTBHS, HCIONB3YS 3aKOHBI U (OPMYIIHI,
CBs3bIBaOIIME (U3MUEecCKHe BEIMYMHBL: HAa OCHOBE aHalIMW3a YCJIOBHS 3aJaud
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JAJISl PEHICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE Ui €€ PelIeHUs, TPOBOIUTH PACUETHI U
CpaBHHUBATH NOJYUCHHOC 3HAYCHUC (bHBH‘ICCKOﬁ BCJINMYHHBI C U3BCCTHBIMU JaHHBIMHU,
pacrmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpU TOMOIIU (UINYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHUE  KCCIEAOBaHWA,  BBIIEIATH  IPOBEpsieMoe
MMPCAIIOJIOXKCHUC, OLCHHUBATL IMPABUIBHOCTL TMOPsSAJAKa HOPOBCACHUSA HCCICAOBAaHUA,
JACJIaTh BbIBOJbI;

MPOBOAMTH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwUIspHbIE SBJICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TCMIICPATYPhbI, CKOPOCTH IMPOLCCCa OCThIBAHUA U HAIPCBAHUS IIPU U3JTYYCHHUU OT LBCTA
U3ydyarouiel (morjaomaroneiil) MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI  OT
TEMIEPATypbl JKUIKOCTH U IUIOMIAgu €€ TMOBEpXHOCTH, DJEKTpHU3alus Tel Hu
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,

BU3yaIn3ald MarHUTHBIX MOJIeH TTOCTOSTHHBIX MAarHuToB, I[CﬁCTBHH MAar"gdmMTHOTI'O ITOJIA
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Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWMCTBA JIJIEKTPOJBHUIaTEIs
MOCTOSTHHOTO TOKA): (hOpMynHpoBaTh MPOBEpPsSEMbIe MPEINONIOKEHUS, COOUpPATh
YCTaHOBKY W3 TPEUIOKCHHOTO O0OpYyIOBaHUS, ONHUCBIBATH XOJ ONbITA H
(dbopMynTUpOBaTh BBHIBOJIBI;

BBITMOJHATh MPSMbIE U3MEpPEHUs] TeMIlepaTypbl, OTHOCUTEIbHOM BIIAXHOCTH BO3AYyXa,
CWJIBI TOKA, HANpPSDKEHUS C HKCIONIh30BAaHHUEM AaHAJOTOBBIX MPUOOPOB U JATUYHUKOB
¢u3nUecKUX BEIMYUH, CPAaBHUBATh pe3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3alaHHOMN
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3WYECKON BEITUYHHBI OT JIPYroil C
HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIIECHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOAAN MONEPEYHOTO CEUEHHUs U YJIETbHOTO COMPOTHUBIICHUS BEILIECTBA
MIPOBOHMKA, CUJIbI TOKA, UYLIETO Yepe3 MPOBOJHUK, OT HANPSIKEHHS Ha MPOBOJIHUKE,
HCCIIEIOBAaHKUE TIOCJIEIOBATEIbBHOIO U MMapajljIeIbHOTO COEIWHEHUN MPOBOJAHUKOB):
IUTAHUPOBATh UCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBHITIOJTHATH M3MEPEHUs, CIEAys
MPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNIbTATHI MOTYYCHHONH 3aBUCUMOCTH B BHJIC
TabNIuI ¥ TpaduKoOB, AeTaTh BHIBOABI MO PE3yJIbTaTaM UCCIIEI0BAHUS;

MPOBOJAUTH KOCBEHHBbIE HM3MepeHUs (U3MUYECKUX BENWYMH (yIelabHas TErI0EMKOCTh
BEIIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOIIHOCThH AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOMpaTh OKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys
MPEJI0KEHHOW HHCTPYKIIMHU, U BHIYUCISATH 3HAYCHHE BETUUYHUHBI;

coOmoaTh TpaBWIa TEXHUKH OE€30MAacCHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha WX ONHMCAHMS (B TOM 4YMCJIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
DHEPrUH, JIIEKTPOOCBETUTENIbHBIE TPHUOOPHI, HArpeBaTeNbHbIC JIEKTPOMPUOOPHI
(mpuMepbl), SNEKTPUYECKHE TMPEIOXPAHUTENH, SJIEKTPOMArHHUT, 3JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKAa), HCIIOJIb3ysd 3HAHHUS O CBOMCTBAaX (U3UYECKUX SBICHUU U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThIE TEXHUYECKHUE YCTPONCTBA M U3MEPHUTENbHBIE MPHUOOPHI IO
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (SKUIKOCTHBIA TEPMOMETp, TEPMOC, MICUXPOMETD,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOPAaHMsI, AJIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUYECKHX IIeTel ¢ MOoCIeI0BaTEeIbHBIM U MapalljielIbHbIM COEAMHEHUEM

9JICMCHTOB, pa3jindas YCJIIOBHBIC 0003HaYCHHMS IIEMECHTOB SJICKTPHUYCCKUX ueneﬁ;
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NPUBOAUTH TPHUMEPHl (HAXOAuTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MHU3HH Ui OOECIeYCHHUs
0€30IaCHOCTH TMpH OOpaIleHud ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYKalollleil cpee;

OCYIIECTBIISITh MOMCK HH(POpMauU (U3NYECKOro cojepxkanus B VHTepHere, Ha
OCHOBE HMEIOIIUXCSA 3HAHUH U TYTEM CpaBHEHUS JONOJHUTENBHBIX HCTOYHHMKOB
BBIIETATh MHGOpPMAIUIO, KOTOpas SBJSETCS MPOTHUBOPEUYMBONM WM MOXET OBITh
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPU BBHITIOJIHEHUH Y4eOHBIX 3aJaHUI HayYHO--TIONMYJISIPHYIO JIUTEPATYPY
($U3MUECKOro CcojAep)KaHus, CIOpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/eTh MpUEMAaMHU KOHCIEKTUPOBAHMSI TEKCTa, IpeoOpazoBaHus WHGOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHbIE NHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (PU3UYECKOTO COJEpIKAaHUS, B TOM UHCIE
nyOIMYHO  TPEJCTaBISATh  PE3yabTaThl MPOCKTHOW WM  HCCIeI0BaTeNIbCKON
NEeSTeNIbHOCTH, MPU 3TOM T'PAaMOTHO HCIOJB30BaTh U3yYCHHBIN MOHATHIHBIN anmapar
Kypca (pHU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH;

OpY BBIIOJHEHUHM Y4YeOHBIX TPOEKTOB M HCCIENOBaHMNA (PU3NYECKUX IPOLECCOB
pacnpenensaTb 00sS3aHHOCTH B IPYIIE B COOTBETCTBHM C TMOCTaBJICHHBIMHU 3aJauyaMu,
CIEIUTh 3a BBHINOJHEHHEM IIJlaHa JEHCTBUH U KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUMBaTh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIINBI, BBICTPauBaTh

KOMMYHHKAaTHBHOE B3aUMOJCHCTBUE, MIPOSBIISISI TOTOBHOCTH pa3pelaTh KOH(IUKTHI.

K xonny oOyuenus B 9 Kjacce mpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepUalbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOT0 IBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TEJNO, LIEHTP TSKECTH TBEPAOrO Tella, paBHOBECHE,
MEeXaHUYeCKue KonebaHus ¢ BOJHBI, 3BYK, HWHOQPa3ByK M  yJIbTPa3BYK,
3JIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JAIIbHO30PKOCTh, CIEKTPhl HCIYCKAaHUS W MOTJOLIeHHs, anbda-, Oera- W ramma-

N3TYy4YCHUSA, U30TOIIbI, AACPpHAasd SOHEPIrC€THUKaA,
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pa3nuyarh SBJICHUS (PaBHOMEPHOEC M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBUXCHUE,
PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE BUKEHHE, CBOOOTHOE TTaJICHUE TN, PABHOMEPHOE
IBUKCHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JIBIIKEHUE,
KoJiebaTenbHOe JBMIKEHUE (3aTyXarollue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpPaKEHHE 3ByKa, MPSMOJIMHEWHOE paclpoCTpaHEHHE,
OTpaXKCHHE U MIPEIIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3JIOKCHHE
0ermoro cBera B CIEKTP M CIOKEHUE CIEKTPAIBHBIX I[BETOB, JTUCIIEPCUSI CBETA,
€CTeCTBEHHAS PaJMOAKTHBHOCTh, BOZHUKHOBCHUE JIMHEHYATOTO CIIEKTPA H3ITyYCHHS)
10 ONKCAaHUIO WUX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JAEMOHCTPHPYIOIINX
TaHHOE (PU3HUECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YYCHHBIX (U3NYECKUX SBICHUHN B OKPYXKAIOIIEM MUpE (B
TOM 4Hclie (PU3NYECKHE SBICHHUS B MPUPOJEC: MPHIUBBI U OTIUBBI, JBI)KECHUE TUIAHET
CoJTHEYHOH CUCTEMBI, PEaKTHBHOE JIBUKCHHE )KUBBIX OPraHU3MOB, BOCTIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 5XO, IIBETa Te,
ONITHYECKUE SBICHUS B  TMPHUPOAE, OHONOTHYECKOE  JEHCTBUE  BUIUMOTO,
yIbTPadUOIETOBOTO U PEHTICHOBCKOTO W3JTYYCHUH, €CTECTBEHHBIH paluOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4H, PaIUOAKTHBHOE W3JIy4YeHHUE NPUPOIAHBIX MHUHEPAJIOB,
NEHCTBUE PaJIMOAKTUBHBIX U3TYyYCHHUI HA OPTaHU3M YeIIOBEKa), IPH STOM MEPEBOAUTH
MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICTSATH CYIIECTBEHHBIC CBOWMCTBA (TMPU3HAKH)
(bU3UYEeCKUX SIBICHUM;

OIHCHIBATh M3YYCHHBIC CBOMCTBA TN U (PU3MUECKUE SBICHUS, HCIIONB3Ys (PU3NICCKHE
BEJIMYMHBI (CPEIHSsSE U MTHOBEHHAs CKOPOCTH Tela MPH HEPAaBHOMEPHOM IBUKCHHH,
YCKOpEHUE, MepeMeIleHne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHsI, CHJa YIIPYTOCTH,
CHJIa TSDKECTH, YCKOpEHHE CBOOOIHOTO TaJeHUs, BEC Teja, UMITYJIbC Teja, UMITYIIbC
CHITBI, MEXaHU4YeCKasi padoTa ¥ MOIIHOCTh, TIOTCHIIMAIbHAS YHEPTHUS Tella, MOIHATOTO
HaJl TIOBEPXHOCTHIO 3€MJIH, TIOTEHITHAIbHAS SHEPTHSI C)KATOM MPYKUHBI, KHHETHYECKast
DHEprus, TOJTHAs MEXaHWYEeCKash HSHEPrusi, MEpUoJ W YacToTa KoJeOaHWi, IHHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, IMOKA3aTellb MPEIOMIICHUS
Cpezpl), TIPU ONHCAHWH TPABWIBHO TPAKTOBATh (DPH3MUECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, O0O3HAUEHUS W EIUHUIBI (PU3NYECKUX BEIMYMUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DM3MUECKYIO0 BEIMYHHY C JPYTUMHU BEITUYHMHAMHU, CTPOUTH
rpadMKy N3y4SHHBIX 3aBUCUMOCTEH (DU3MUYECKHUX BEJTUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3UYECKUE SIBICHUS M MPOLECCHI, HCIOIB3YsI 3aKOH

COXpPAaHCHUA SHCPruM, 3aKOH BCCMHUPHOTO TATOTCHHA, MPUHIUIT CYIICPIIO3UIHUU CUII,
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IPUHIUI OTHOCUTENBHOCTH ['anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBI OTPAKEHUS M TMPEIOMJICHHUS CBETa, 3aKOHBI COXPAHEHHs 3apsAOBOTO H
MaccoBOrO0 4YHCENI TpU SIACPHBIX peaKUusX, NOpU OSTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (hU3MUECKHE IMPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUdi  MPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 WU3YyYECHHBIX CBOWCTBA (U3MYECKUX SBJICHUM, (PU3NUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIC 3a/1a4M (OMUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCTIONb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
yCIOBHS 3a/laud 3alMChlBaTh KpAaTKOE YCIOBME, BBIABIATH HENOCTAIOIIME WIH
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC ISl PEIICHUS,
OPOBOIUTH PACUYETHl W OICHWBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
bu3HYECKOI BETUYNHBL;

pacno3HaBaTb HPOOJEMbI, KOTOPbIE MOXHO pEIIUTh HPU IMOMOUIM (PU3UYECKUX
METOMOB,  MCIOJB3ysl  ONMCAHUE  WCCIENOBAaHUS,  BBIIENATH  IPOBEpPAEMOE
IPENONI0KEeHNE, OICHUBATh IMPABMIIBHOCTh MOpPSAKA IPOBEACHUS HCCIECIOBaHUA,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOICHHU U OIBITOB;

IPOBOJIUTH ONBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUM MM (PU3MUECKUX CBOMCTB
TeJl (M3ydeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHMs SHEPIUHU, 3aBUCUMOCTh
nepuo/ia KojiebaHuil Mpy>KMHHOTO MasTHUKA OT MaccChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIbIX KOJeOaHHH, MPSMOIMHEHHOE PaclpoOCTpaHeHHE
CBETa, DPAa3JIoKEeHHE OEoro CBeTa B CIHEKTP, W3YYEHHE CBOICTB M300pa)kKeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHHs IpeIMeTa B COOHMparoulel JHH3e,
HaOJIOZIGHNE CIUIOUIHBIX M JIMHEWYaThIX CIHEKTPOB H3IyYEHHS): CAMOCTOSTEIHHO
coOMpaTh YCTaHOBKY U3 NU30BITOUHOTO HaOOpa 000PYAOBaHUS, OMIUCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPHUIO HPSIMBIX HM3MEPEHMH, OMpeAessis cpeaHee
3HaYeHHE H3MepseMOol BENWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIOLIEH JHH3BI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO Tpudopa);

IPOBOJIUTh HCCIIEOBAaHHE 3aBUCUMOCTEH (DU3MUYECKMX BEJIMYMH C HCIOJIb30BAHHEM
OpSAMBIX M3MEPEHMH (3aBUCUMOCTh IIyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM

JBIDKEHUM 0e3 HavaJdbHOM CKOpOCTH, Iepuoja KojeOaHHi MaTeMaTHYeCKOTro
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MasiTHUKa OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTpa)K€HHUS CBETa OT yrja MajaeHus u
yIiia MperoMIICHHUs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yAbTaThl IMOJYYEHHOW 3aBUCHUMOCTHU
¢bu3nyecKuX BETUYMH B BUAE TaOMUIl U rpaduKOB, J1e1aTh BBIBOJBI MO pe3ysbTaTaM
UCCJIEJIOBAHMUS,

IPOBOIUTH KOCBEHHBIC H3MEpPEHUS (UIUUECKUX BEIUYMH (CpeiHss CKOPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOTHOrO Ma/ieHus,
KECTKOCTh TPYXUHBI, KOADPUIIMEHT TPEHUS CKOJIBKEHHUS, MEXaHWueckas pabora u
MOIIIHOCTh, YacTOTa M Tepuoja KojJeOaHWH MaTeMaTHYeCcKOro U MPYKHUHHOIO
MasTHUKOB, ONTHYECKas CWiIa COOHMpalomeld JIMH3bI, paJuOaKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHHUs, COOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M BBITIOJIHSTH
U3MEpEeHUs, cenys MPEeUI0KEHHON MHCTPYKIMH, BBIYUCISATh 3HAUEHHE BEJIUYMUHBI U
AQHAIM3UPOBATh IMOJYYEHHBIE pE3yNbTaThl C Y4YETOM 3aJaHHOM MOTPEIIHOCTH
U3MEPEHU;

coOyoaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTopHBIM
00opyIoBaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (PU3MUECKHX MOJeNel: MaTepuaibHast
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEYHBI HMCTOYHHMK CBETA, JyY, TOHKas JMH3a,
IUTaHETapHasi MOJIEN b aTOMA, HYKJIOHHAst MOJIENIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOI HA UX ONMHUCAHUS (B TOM YUCIE: CIUAOMETP, JaTUUKH MOJIO0XKEHUS,
paccTosiHUA U YCKOPEHHs, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (oToanmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaxX (PU3UYECKUX SABJICHUN U HEOOX0MUMbIC (PU3UIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTHUYHBbIE PUCYHKH U3YYEHHBIX TEXHHUYECKHX YCTPOUCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MPOIIECCOB NMPHU PEUICHUH Y4eOHO--
NPaKTUYECKUX 3aJ1au, ONTUYECKUE CXEMbI JJISi MMOCTPOCHHSI M300paKEHUH B TNIOCKOM
3epKajie U coduparouieit TuH3e;

NPUBOAUTH TPUMEPHl (HAXOAuTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOro
UCTOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Uil OOECIeYeHHUs
0€30MaCHOCTH TMpH OOpaIleHuu ¢ OpubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B

OKpYKalollleil cpee;
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OCYIIECTBIISITh TMOUCK uHbopManuu Qundyeckoro cojepxxkanuss B HTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIN 3alpoc, HAXOMUTh IYTH OIpPEAEICHUs
JIOCTOBEPHOCTH TIOJY4YEHHOW MH(GOpMAIlMM Ha OCHOBE HWMEIOIIMXCS 3HAHUA H
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BHIMOIHEHUH YYeOHBIX 33JaHU HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(GU3UYECKOTO COJEp)KaHUsS, CIPAaBOYHBIE MAaTepUaNbl, pecypchl cetu HWHTEpHeT,
BJIAJCTh NpPHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

C0371aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIE COOOIIECHHS HAa OCHOBE MH(MOPMAIH
U3 HECKOJNBKHUX HMCTOUYHUKOB (PU3UUYECKOTO COACp)KaHUsS, IYOJUYHO TPEACTaBIATH
PE3YIbTAThI HpOGKTHOI\/'I NN HCCHGHOB&TGHBCKOﬁ ACATCIIbBHOCTH, IIPU 3TOM I'paMOTHO
WCIIOJIh30BaTh M3YYCHHBIH TOHATUHWHBIN armapaT u3ydaemoro paszaena (U3UKA |
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTalueld C y4y€TOM OCOOEHHOCTEH aynuTopuu

CBEpPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudgposrbIe)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3nka u eé posib B NO3HAHHHN OKPY/KAIOIIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3MKA - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bubmunoreka LIOK
1.2 o 2 1
VISHHCCIHE BETHAMHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 1 bubmmorexa LIOK
’ yi A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pasznea 2. [lepBoHayaibHbIe CBEJeHUNA 0 CTPOEHUHU BelleCTBA

2.1 CTpoecHUe BelecTBa 1 bubmorexa LIOK
) p m https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJICMCTBHE YACTHI] ) 1 bubmoreka [{OK
’ BEILIECTBA https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
2.3 A 2
TPETATHBIC COCTOAMMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ielicTBUE TeJl
b K
3.1 MexaHuueckoe OBUKEHUE 3 nbmmorexa [0

https://m.edsoo.ru/7f416194
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but6mmoreka [IOK

2 41 4 1
3 HEPIIL, Macca, HAOTHOCTE https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. .B 14 2
33 Cua. Bzt cun https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Jasnenue. llepenava naBnenus: TBEpAbIMU 3 bu6nuoreka [IOK
' TeJlaMH, )KUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBIICHHE KHIKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4, A
3 TMOCGHEpHOE JaBCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
bu6moreka [IOK
31 Pabora u mompgocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 II 1
. POCTHIE MEXaHUSMH . https://m.edsoo.ru/7f416194
bub6munoreka LIOK
>3 Mexaniiieckas oHEpria 4 ! https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pa3znen 1. TenioBble siBJIeHUS
1.1 C ICTBA BEILIECTBA 7 Bubmmorexa [IOK
' TPOCHHE 1 CBONCTRA Betl https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Teroneie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznea 2. diiekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
DNEeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tesla bu6nuoreka [JOK
2.1 . 7 1
U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 IIoCTOSIHHBIN 3JIEKTPUYECKUM TOK 20 1 7 hits://m.cdsoo.rw/7 4181 ce
but6mmoreka [IOK
. 1 1.
2.3 MarmuTHbIC ABICHAS 6 > https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
. 4
24 IMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMpPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexann4yeckue siBJeHUsI
L1 MexaHn4eckoe JIBMKCHUE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.2 B i 20 1 3
SanmMoencTBie el https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHDL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
but6mmoreka [IOK
2.1 M
CXAHMUCCKHE KOEOaHH / 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 MexaHudeckue BO .3 8 1 3
XAHMHACCKHC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIe U 6 5 bu6nuoreka [JOK
' DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmuoreka [JOK
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https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
bubmunoreka LIOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.r/7f4 1adat
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
bubmunoreka LIOK
5.1 Hcnyckanue v mOraonieHrue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmunoreka LIOK
32 (CTpoeHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
33 FlaepHbie peaxui ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepKAHUST 9 ) bubmmoreka [JOK
’ Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIIACC
DJIEKTPOHHBIE
KoanuectBo
Ne i/ Tema ypoka 4acoB HppoBLIe
o0pa3oBaTte/ibHbIE
pecypchl
1 ®usnka — Hayka o npupoje. BieHus Ipupoasl 1
2 du3nYeCcKHe SIBICHUS 1
®u3NYECKUe BEIUUMHbBI U UX U3MEPEHUE 1
4 Ypok-uccnenosanue "M3mepeHue TeMeparypsl IpHU MOMOIIH KUIKOCTHOTO 1
TEPMOMETPA U AaTUUKA TEMIEPATYPhI"
5 Mertoap! HaydHOTO MTO3HaHUA. Onucanne GU3NIECKUX SBJICHUN C TTIOMOIIBIO 1 Bbubnuoreka [JOK
Mozenen https://m.edsoo.ru/ff09f72a
6 VYpok-uccnenosanue "IIpoBepka runoTesbl: 1aabHOCTh MOJIETA LIAPHKA, |
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIBIIIEe BRICOTA TTyCcKa"
7 Crpoenue BemecTBa. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA 1 bubmorexa [JOK
https://m.edsoo.ru/ff09fe0a
8 JIBM>KeHUE YacTHIl BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccienoBanne «OnbITH IO HAOIIOAESHUIO TEIUIOBOTO PACHIMPEHHS Fa30B» 1
10 ArperaTHble COCTOSTHUSI BEIIECTBA 1
1 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BoIbl. O000IIeHNE TIO pa3eny 1 bubmmoreka [JOK
«IIepBoHauanbHbBIE CBEACHUS O CTPOCHHUH BEIIECTBA https://m.edsoo.ru/ff0a0378
12 Mexanunyeckoe JBHKeHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JABUKEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0a05¢c6
13 Cxopoctb. Equnauiisl ckopoctu 1 bubmmoreka [JOK
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https://m.edsoo.ru/ff0a079¢

14 Pacuer nyt ¥ BpeMEHU IBUKCHUSA bubnmorexa LHOK
https://m.edsoo.ru/ff0a0ac4
bubmuorexa [JOK

15 Nuepuusa. Macca — Mepa HUHEPTHOCTH Tel hitps://m.c dsof)l.ru 02010

16 IImorHOCTE BemecTBa. Pacyer Maccel 1 00beEMa Tea [0 €r0 INIOTHOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0a0fee

17 JlabopaTopHas padora «OnpeneeHne NJIOTHOCTH TBEPAOTO TeJIay
bu6mmoreka [IOK

18 Pemenue 3agau mo reme "IlnoTHOCTH BemiecTBa" hitps://m.c dsogru 08l 23c

19 Cuna xak XxapakTepUCTHKa B3auMoaencTBud Ten. Cuina ynpyroctu. 3akoH I'yka

20 JlaGoparopHas padora «M3yuyeHue 3aBUCUMOCTH pacTsizkeHus (nepopmannn)

NPYKHHBI OT MPUJIOKEHHON CHIIBI»
21 SIBnenue tarorenus. Cuiia TSHKECTU
” CBs3b MEXKY CUIION TSKECTH M Maccol Tena. Bec Tena. Pemenue 3agay o teme bu6mmoreka [IOK
"Cuina Tskectu" https://m.edsoo.ru/ff0al778

23 Cuna TsKecTd Ha Ipyrux miaHeTax. @U3ndeckrue XapaKTePUCTUKU TIJIaHET bubmmorexa [TOK
https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK

24 Msmeperne cuit. Jlnamomerp https://m.edsocl)_.lru/fﬂ)a18cc
bu6mmoreka [IOK

25 Bec Tena. Hewecomocts https://m.edsocl)_.lru/fan1778

26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 110 OJHOM mpsiMoil. PaBHOAEHCTBYIOIIAs CUIT bubmmnorexa LIOK
https://m.edsoo.ru/ff0ala70

27 Pemenue 3ana4 no teme "PaBHoxelicTByromas cui'

28 Cuna tpenus u €€ Buabl. TpeHre B IPUPOAE U TEXHUKE bubmorexa HOK
https://m.edsoo.ru/ff0alb9c

29 JlaGopaTopHas padora «3yuyeHune 3aBUCMMOCTH CHJIbI TPEHHUS CKOJIbKEHUs bubnnorexka [JOK
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OT CHJIbI IaBJICHHS M XapaKTepa CONPUKACAIONINXCH MOBEPXHOCTE»

https://m.edsoo.ru/ff0alcc8

30 Pemrenue 3a1au Ha onpeeneHue paBHOICHCTBYIOMIEH CUITBI
31 Pemenue 3amau mo remam: «Bec Temay, «I'paduyeckoe n300pakeHHE CHID», bubanorexa HOK
«Cunbly, «PaBHOACHCTBYIOIIAS CUIT» https://m.edsoo.ru/ff0alde0
1 KonTposbHas padora mo temam: «MexaHnuuyeckoe JABHkeHUue», «Macca,
IUIOTHOCTBHY, «Bec Tesay, «I'padpuyeckoe nzodpaxenue cuny, «CHiabDy

33 Hasnenue. CriocoObl yMEHBIIICHUS M YBEIIMUCHUS JTaBJICHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a20a6

34 JlaBneHue ra3a. 3aBUCUMOCTH JIaBJICHHS Ta3a 0T 00bEMa, TeMITepaTyphl bubmorexa [IOK
https://m.edsoo.ru/ff0a2376

35 [lepenaua naBieHus: TBEPABIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH [lackans bubmorexa LOK
https://m.edsoo.ru/ff0a25b0

36 JlaBieHue B *KUAKOCTH U ras3e, BbI3BAHHOE JICUCTBUEM CHUJIBI TSKECTH bubmmorexa [TOK
https://m.edsoo.ru/ff0a2718

37 Pemenue 3aad mo teme «/laBnenue B )KUAKOCTH U rase. 3akoH [lackams» bubmmorexa IOK
https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK

38 Coobmarompecs cocys! https://m.edsoil.ru/fﬂ)a2970

39 I'unpaBnuueckuii mpecc bubmmorexa OK
https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [1opLIHeBOM )KUIKOCTHBIN HACOC

41 ATtmochepa 3eMiH ¥ IPUIUHBI €€ CYIeCTBOBAHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a2b5a
bubmmoreka [JOK

42 Bec Boznyxa. AtmocdepHoe gaBiieHne hitps://m.c dsof)l.ru F022b5a
bubmmoreka [JOK

43 N3mepenue armochepnoro nasienus. Onbit Toppuderm hitps://m.c dsof)l.ru f0a2da8

44 3aBUCUMOCTH aTMOC(EPHOTO AaBICHUS OT BBICOTHI HAJl YPOBHEM MOpS bubmmoreka [IOK
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https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK

45 Bbapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha Pa3IMYHBIX BHICOTaX hitps:/m.cdsoo.ru/fl0a2fod
46 Pemenwue 3anay mo Teme " AtmocdepHoe naBieHue"
47 JlelicTBuE ®UJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeN0. ApXHUMEI0Ba CUjia bubmorexa HOK
https://m.edsoo.ru/ff0a3276
43 JlaGoparopHas padora «OnpenesieHue BbITAIKUBAKOLIEH CHJIbI, bubanorexka HOK
JAeicTBYIOIIEH HA TeJI0, MOTPYKEHHOE B KUKOCTH) https://m.edsoo.ru/ff0a33fc
49 JlabopaTopnasi pabora no teme «MccirenoBanue 3aBHCHMOCTH Beca TeJla B bubmmoreka [IOK
BOJIe OT 00bEMA MOTPYKEHHOM B )KMIKOCTh YaCTH TeJIa) https://m.edsoo.ru/ff0a3514
Bbu6nuoreka [JOK
50 llnapatte Ten https://m.edsoo.ru/ff0a3a96
51 JlabopaTopHasi padora "KoHcTpyupoBaHue apeoMeTpa WM
KOHCTPYMPOBaHMe JOAKH U onpeeseHue eé rpysonoabémuocTn"
57 Pemienue 3agau no remam: «llnaBanue cynoB. Bo3ayxomnaBanuey, «/laBienue bu6mmoreka [IOK
TBEPABIX TEJ, )KUIAKOCTEU U ra30B» https://m.edsoo.ru/ff0a3654
53 KonTposbHas padora nmo teme «/laBjieHue TBepAbIX TeJl, ;KUIAKOCTEH U Ta30B»
Bbu6nuoreka [JOK
>4 Mexarmeckas pabora https://m.edsoo.ru/ff0a3{82
Bbubnuoreka [JOK
33 MormsocTs. EARHAIE MONHOCTH https://m.edsoo.ru/ff0a3{f82
56 VYpok-uccnenosanue "Pac4ér MOIHOCTH, pa3BUBAEMOI PU NOIBEME 110
nectHuue"
57 IIpoctele Mexanu3msl. Peruar. PaBHOBecHe CHUIT Ha pblyare
58 Prryaru B TexHuke, ObITy U ipupojie. JlaboparopHas padota «MccnenoBanue bubmmoreka [JOK
YCJIOBUI paBHOBECHS pbluara https://m.edsoo.ru/ff0a478e
59 Pemenue 3agau no teme «Y ClIOBUS pABHOBECHSI pblUara bubmmorexa [JOK

https://m.edsoo.ru/ff0a48a6
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Koaddurnment nonesnoro neiicteust Mexanusma. Jlaboparopnas padora

60 «3mepenne KII/] HaKIOHHOM MIIOCKOCTH» 1
bubanorexa [HOK
61 Pemenue 3agau mo teme "Pabota, mommuoCcTh, KITJT" 1 hits:/m.c dsocI)_.Iru EDadcds
62 Mexannueckas sHeprusi. Kunernueckas ¥ NoTeHIMaAIbHAsL SHEPTUs 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUH 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT IO TeME "DKCIEPUMEHTAIBHOE ONPEACIICHUE U3MEHEHUS
64 KMHETUYECKOM U IOTEHLIIUMAIBHON YHEPIUHU IIPU CKAThIBAHUHU TeJjla 110 HAKIOHHON 1
MJI0CKOCTH"
65 KoutpoabsHas padora no teme «Pa6ora 1 MOIIHOCTH. JHEPTHUsD) 1
" " bubmmoreka [IOK
66 Pemrenue 3agad mo teMe "MexaHU4eCcKOe IBHKEHIE 1 hitps://m.cdsoo.ru/f0adect
67 Pemenue 3agau no reme "JlaBineHue TBEPABIX TEN, )KUAKOCTEH U ra3oB" 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a4ffe
68 Pemenue 3amau mo reme "Padorta. MomntHocTs. DHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

43




8 KUIACC

DJIEKTPOHHBIE
No 11/ Tema ypoka KonunyectBo nugposbie
4acoB o0pa3oBaTe/bHbIC
pecypchl
1 OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OIBITHBIC | bubmmoreka [JOK
MOATBEPKIACHUSA https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIeCTBa 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a540e
4 OOBsicHEHHE CBOMCTB TBEPOTO, JKUJIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIeCTBa |
Ha OCHOBE MOJI0KEHUIN MOJIEKYIIPHO-KUHETUYECKOW Teopru
5 Kpucrannmieckue u amopdHsie Tena 1 bubmorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuuIIpHOCTh. [I0BEpXHOCTHOE HATSHKEHUE 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5530
7 TermioBoe pacuiMpeHne U cxaTue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEpATYPhl CO CKOPOCTHIO TETNIOBOTO JABUKEHHS YaCTHII 1
9 Buyrtpennss sueprusi. CriocoObl ”3BMEHEHHS BHYTPEHHEH SHEPT U 1 bubmorexa [JOK
https://m.edsoo.ru/ff0as5c60
Bbu6nmuoreka [JOK
10 Brget renonepenain ! https://m.edsoo.ru/ff0a6412
1 VYpok-koupepenius "TIpakTrueckoe UCIOIb30BaHNE TEIJIOBBIX CBOMCTB BEIECTB 1 bubmmoreka [JOK
1 MaTepHUaJIoB B IEJIIX dHEProcoOepekeHus" https://m.edsoo.ru/ff0a65c0
12 KonnuecTBO TEILIOTEHL. Y IenbHas TEIIOEMKOCTE 1 buGnnorexa LIOK

https://m.edsoo.ru/ff0a6976
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bu6mmoreka [IOK

13 YpaBHEeHHE TEIIOBOTO OanaHca. TermiooOMeH U TEeIJI0OBOe PaBHOBECHE hitps:/m.cdsoo.ru/fl0a7088
14 JlabopaTopHasi padora ""HccienoBanne siBJIeHHs TeNJI0O00MeHa NPH bubnumoreka [IOK
CMEIIMBAHUM XO0JIOJHOH 1 ropsiueii Boabl" https://m.edsoo.ru/ff0a6a98
15 Pacyer konmuecTBa TEMIOTHI, HEOOXOJMMOTO JUIsl HATPEBaHUS TeNa U
BBIJIETISIEMOTO UM IIPH OXJIAXKICHUU
16 JlaGoparopHas padora "OnpenesneHue yaeJbHOH TEMJIOEMKOCTH BelecTBa' bubmorexa LIOK
https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeJbHAs TEMJI0Ta CrOPaHUs bubmorexa HOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEpIEBAHNE KPUCTAIUIMYECKUX TEN. Y I€IbHAs TEIJI0TA IJIaBICHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0a71d2
19 JlabopaTopHasi padora ""OnpenesneHue yaeJbHOH TEIJIOTHI IVIaBJIeHUs Jbaa' bubmmoreka LIOK
https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 [TapoobpazoBanue u koHaeHcanus. Vicnapenue hitps:/m.cdsoo.ru/fl0a740c
71 Kunenue. Y nenpHas Temiora napooOpa3oBaHus U KOHIEHCAITUH. 3aBUCUMOCTh bubmuorexa [JOK
TeMIIepaTypbl KUIEHUsI OT aTMOC(EPHOTO JaBICHUS https://m.edsoo.ru/ff0a786¢
” Bnaxxnocts Bo3ayxa. JlabopaTopHas padota "OnpeneneHrne OTHOCUTEIbHON bubanorexa [HOK
BJI&)KHOCTH BO311yxa" https://m.edsoo.ru/ff0a7628
23 Pemrenue 3aau Ha onpeeneHue BIaKHOCTUA BO31yXa
24 [TpuntnIBEl pabOTHI TETIOBBIX ABUTaTENe. [lapoBas TypOuHa. J[Buraresns
BHYTPEHHETO CrOpaHuUs
25 KII/ TenmoBoro npuratens. TenaoBble ABUTATEIN U 3al[UTa OKPYKAIOIIEH CpeIbl bubmorexa LOK
https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHMS U MPEBPAILECHHS YHEPTUHU B TEIUIOBBIX MPOIECCax
7 [ToaroroBka Kk KOHTPOJLHOM paboTe mo Teme "TemnoBsie siBNeHUS. MI3MeHeHHE bubmmoreka [JOK

arperaTHbIX COCTOSIHUI BellecTBa'

https://m.edsoo.ru/ff0a83f2
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KonTpoabHas padora no teme " TensioBble siBjieHusi. U3MeHeHne arperaTHbIX

bu6mmoreka [IOK

28 COCTOSIHMI BemecTBa' https://m.edsoo.ru/ff0a86ae
29 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
30 VYpok-uccnenoBanue "IaeKTpu3anus TeJI UHAYKLIUEH U IPU COTPUKOCHOBEHUN"
31 B3anmoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona bubmorexa HOK
https://m.edsoo.ru/ff0a87e4
1 DnekTpuyeckoe nojie. HanpspkeHHOCTh 3ieKTprudeckoro mojs. [Ipunimn bubanorexa [HOK
CYTIEPIIO3UIINH JIEKTPUUECKUX MO https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpuueckux 3apsaoB. JiaeMeHTapHbli 3apsa. CTpoeHne aToMa
34 IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUECKOTO 3apsiia bubnmorexa LHOK
https://m.edsoo.ru/ff0a8ef6
35 PewreHue 3a1a4 Ha IpUMEHEHUE CBOMCTB 3JIEKTPUYECKUX 3aps 0B bubmmorexa HOK
https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUYECKHI TOK, YCIOBHS €0 CYIECTBOBAHMS. VICTOUHUKH 3JIEKTPUYECKOTO bubmmoreka [JOK
TOKa https://m.edsoo.ru/ff0a95a4
37 JIeNCTBUA DIIEKTPUYECKOTO TOKA bubnmorexa LHOK
https://m.edsoo.ru/ff0a96b2
18 VYpok-uccnenosanue "JleficTBrE 31EKTPUUECKOTO MO HA TPOBOJHUKU U
IUAJIEKTPUKH"
39 DNEeKTPUYECKHUI TOK B METAJLJIaX, )KUJIKOCTAX U ra3ax bubmmorexa LIOK
https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIE YaCTH
A1 Cuna Toka. JlabopaTtopnasi pa6ora '"3MepeHne u peryJinpoBaHue CUJIbI bubmmoreka [JOK
TOKA" https://m.edsoo.ru/ff0a8bd6
47 Dnektpuueckoe HanpstkeHue. Bonbtmetp. Jlaboparopuasi padora "U3smepenne bubanorexa [HOK
U peryJiupoBaHHe HanpsixeHus' https://m.edsoo.ru/ff0a%¢14
43 ConpoTtuBiieHUE MPOBOJHUKA. Y JETBHOE COTPOTUBIICHUE BEIIECTBA bu6mmoreka [IOK
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https://m.edsoo.ru/ff0aa738

44 JlaGoparopHasi padora "3aBMCMMOCTb 3JIEKTPHUYECKOT0 CONMPOTUBJICHUS bubanorexa [HOK
MPOBOJAHHUKA OT €ro JAJIHMHbI, IVIOIA/H IONEPEYHOro ce4eHus: U MaTepuaia' https://m.edsoo.ru/ff0aa738
45 3aBHCUMOCTb CHJIBI TOKA OT HanpsbKeHus. 3akoH OMa 1Sl ydacTKa enu bubmorexa LOK
https://m.edsoo.ru/ff0aad44a
46 JlaGoparopHas padora "UcciaenoBanue 3aBUCMMOCTH CHJIbI TOKA, HAYILIET0 bubnnorexa HOK
yepe3 pe3ucTop, OT CONPOTHUBJIEHUS PE3UCTOPA M HANPSIZKEHUs HA pe3ucrTope" https://m.edsoo.ru/ff0aa04e
47 IlocnenoBarenbHOE U MAPAIIEIBHOE COSAMHEHUS IIPOBOIHUKOB
43 JlaGoparopHuas padora "IlpoBepka npaBuJia cj10KeHUS HANPSIKEHUH NPHU bubnnorexa HOK
MOCJIeI0BATEJbHOM COCIMHEHNH ABYX Pe3UCTOPOB" https://m.edsoo.ru/ff0aaasS8
49 JlabopaTopHas padora "[IpoBepka mpaBuJia AJisi CHJIbI TOKA NMPHU bubmmoreka [JOK
napajjieIbHOM COeJMHEHUH Pe3ucTOpPoOB' https://m.edsoo.ru/ff0aadle
50 Pemrenue 3anau Ha npumeHeHue 3akoHa Oma i pa3IuyHOro COeIMHEHUS bubmmoreka [JOK
MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
bu6mmoreka [IOK
51 Pabota u MoITHOCTE AMEeKTprUYecKoro Toka. 3akoH Jxoymnsa-Jlenmna hitps://m.cdsoo.ru/ff0ab1 24
59 JlabopaTopHasi padora ""Onpenesnenue padoTbl 1 MOIIHOCTH JJIEKTPHYECKOT 0 bubnuoreka [IOK
TOoKA" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUYECKHE IIETTH U MMOTPEOUTENN AIEKTPUIECKOM SHepruu B ObITy. KopoTkoe bubmmoreka [JOK
3aMbIKaHUE https://m.edsoo.ru/ff0ab660
54 [ToarotroBka Kk KOHTPOJILHOU paboTe 1Mo Teme "DIEKTPUUECKUE 3apsIbl. bubmmoreka [JOK
3apsKEHHBIE Tella U UX B3auMozeicTBus. [10CTOAHHBIN 31eKTpUUECKUid TOK" https://m.edsoo.ru/ff0abd2c
55 KontpoabHas padora no teme ""JiieKTpudecKue 3apsabl. 3apsizkeHHbIE TeJia bubnnorexa HOK
u ux B3aumojeincreus. IlocTosHHBI dJIeKTpHYecKkuii TOK" https://m.edsoo.ru/ff0abea8
56 IlocTosTHHBIE MAarHUTEL, HX B3aMOICHCTBHE
57 VYpoxk-uccienoanue "M3ydeHne noyieil moCTOSTHHBIX MarHUTOB" bubmmorexa [JOK

https://m.edsoo.ru/ff0ac3d0
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bu6mmoreka [IOK

58 MarnuTtHoe noje. MaruutHoe nosie 3eMJIM U ero 3HaueHue AJis )KU3HU Ha 3eMie 1
https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOro Toka MaruutHoe noJjie 1 bubanorexa [HOK
KaTYyIIKUA C TOKOM https://m.edsoo.ru/ff0ac1d2
60 [IpuMeHeHne >EeKTPOMArHuTOB B TeXHUKE. JlabopaTropHas padota "U3yuenne 1 bubmmoreka [JOK
JEWCTBUSA MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DNeKTpoABUTATElb OCTOSIHHOTO ToKa. Vcnob30BaHUE 3JIEKTPOABUTATENCH B Eub 10K
B nonroTeka
61 TEXHUUYECKHUX YCTPONCTBAxX U Ha TpaHcnopre. JlabopaTopHasi padora 1
" " https://m.edsoo.ru/ff0ac86c
KoncTpyupoBanue u uzydeHue padoThbl 3JIeKTPOABUTATEIs
62 OmnsiTel Dapanes. 3aKOH AEKTpoMarHuTHOW nHAykiuu. [Ipasuno Jlenna 1
63 Onektporereparop. CrocoObl MOTYyUEHUS FICKTPUIECCKON SHEPTHH. |
DEeKTPOCTaHIIMHN Ha BO30OOHOBIISIEMBIX HCTOYHUKAX YHEPTUU
64 [ToaroToBka K KOHTPOJIBHOU paboTe 1Mo TeMe "IIEKTPUUECKUE U MarHUTHBIC 1
siBJIeHUS "
65 K 6 " " 1 bubnuorexa [IOK
OHTPOJIbHasI padoTa mo TeMe " JjleKTPUUYECKHE U MATHUTHBIE SIBJICHUS
https://m.edsoo.ru/ff0acb14
bubmmoreka [JOK
66 Pemenue 3anau no teme "TenoBbie siBieHUS" 1 1
https://m.edsoo.ru/ff0accSe
. . bubmmoreka [JOK
67 Pemenue 3agau no reme "IloCcTOSIHHBIN AEKTpUYECKUA TOK" 1 H
https://m.edsoo.ru/ff0acdc6
68 Pemenue 3agau no reme "MaruuTHble siBJIeHUs" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

KoIMecTRo DJIEKTPOHHBIE
Ne i/ Tema ypoka 4acoB wHppoBLIe
o0pa3oBaTte/ibHbIE
pecypcsl
1 Mexanunyeckoe ABUKeHUE. MarepranbHas TOUYKa 1
2 Cucrema orcuera. OTHOCUTEIHLHOCTh MEXAHUYECKOI'0 IBHKEHUS 1 bubmmnorexa LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 bubnmorexa LHOK
https://m.edsoo.ru/ff0ad19a
4 HepaBuomepHoe npsmonuneiinoe apuxeHue. CpeaHsisi ¥ MTHOBEHHAs! CKOPOCTh 1
5 [IpsamonnHeliHOEe PaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh IPSIMOJIMHEHOTO PAaBHOYCKOPEHHOTO BIKEHHS. ['padk cKopocTh 1
7 JlabopaTopHas padora "Onpenesenne yCKOpeHHs TeJla IPH 1 bubmmoreka [JOK
PABHOYCKOPEHHOM /IBUKEHUH N0 HAKJIOHHOH IJIOCKOCTH' https://m.edsoo.ru/ff0adb18
8 CBobOoaHoe nanenue tei. OnbITel [anwes 1
9 PaBHOMEpHOE ABMXKEHUE TI0 OKpYkHOCTH. [lepnoa u yacTora oOpamieHus. 1 bubmmoreka [JOK
JIuneitHas u yrioBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LeHTpocTpeMUTENbHOE YCKOPEHHE 1
. bubanorexa [HOK
11 IIepBbiit 3ak0oH HproToHa. BexkTop cuibl 1 hitps://m.c dsocIjru E0ac612
. . bubnnorexka [HOK
12 Bropoii 3akon HeroTona. PaBHoelicTByromas cuna 1 hitps://m.c dsocIjru E0acT2a
13 Tpernii 3akoH Hetorona. Cynepno3unust cui 1 bubmmorexa LOK

https://m.edsoo.ru/ff0ae982
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bu6mmoreka [IOK

14 P H
eIIeHHE 3a]]a4 Ha MPUMEHEHHE 3aKoHOB HbroToHa https:/m.cdsoo.ru/f0achbe
Bbubnuoreka [JOK
15 C .3 T
113 YIpYTOCTH. SaKom L yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuma ynpyroctu»
bu6mmoreka [IOK
1
7 JlabopaTopHasi pabora «OnpenesieHne ;KeCTKOCTH NPYKHHBD» hitps:/m.cdsoo.rw/f0ace28
bu6mmoreka [IOK
18 C
f1a Tpers https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo treme «Cuia TpeHUSY Bubmorexa IIOK
a P https://m.edsoo.ru/ff0afa26
Bbu6nuoreka [JOK
20 JlaGopaTopHas padora "Onpeneenue Kod eHTa Tpe CKO e "
paTopHasi pa6oT npeaejienne KO3QPUINEHTA TPEHUS CKOJIbKEHUSI hitps:/m.cdsoo.ru/fl0af8be
Bbu6nuoreka [JOK
21 Pemrenue 3agaud mo treMme "3akonsl Herotona. Cuna octu. Cuia tpe "
LIEHUE 3a7a4 10 TEM KOHBI HeroTOH uia yrnpyroctu. Cumna TpeHus hitps:/m.cdsoo.ru/fl0afbse
22 Cunia TSKECTH M 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHNE CBOOOIHOIO MMaIeHUS buGnnorexa LIOK
p ’ p g g https://m.edsoo.ru/ff0af044
” VYpok-koudepenius "JIBuKeHUE TEJI BOKPYT IPaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuku"
24 Pemrenue 3agad mo teMe "Cuiia TSHKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUT" buGnnorexa LIOK
a p https://m.edsoo.ru/ff0af5{8
25 IlepBast kocMuueckas ckopocTh. HeBecOMOCTE U IIEpErpy3KU buGnnorexa LIOK
p p ’ perpy https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepuanbHOW TOUKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecue bubmmoreka [JOK
TBEPAOTO TeJa C 3aKPETIEHHON OChIO BpalICHUSI https://m.edsoo.ru/ff0afe36
27 MowmeHnT cuisl. LeHTp TspKecTH
28 Pemenue 3anau no reme "MomeHT cuibl. LenTp Tsoxect" bubmmorexa LIOK

https://m.edsoo.ru/ff0b02b4
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29 [ToaroroBka K KOHTPOILHOM paboTe Mo TeMe "MeXxaHn4ecKoe TBIKECHUE. bu6mmoreka [IOK
B3aumopeiictBue Ten" https://m.edsoo.ru/ff0b0408
30 KontpoabsHas padora no teme ""Mexanudeckoe JBu:keHue. Bzaumoneiicrpue bubmmoreka [JOK
Tea" https://m.edsoo.ru/ff0b06ec
31 Nmnynse Tena. UMmynbe cuibl. 3aKOH COXpaHEHUs! UMITyJIbca. YTIpyroe u bubnnorexa HOK
HEYIIPYTO€ B3aUMOJICCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3anay no teme "3akoH coxpaHEeHMs UMITyJibca" bubnmorexa LHOK
https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koH(pepenuus "PeakTuBHOE ABM)KEHHE B IPUPOJAE U TEXHUKE"
bubanorexa [HOK
34 Mexannyeckas paboTa U MOIITHOCTh hitps://m.c dsocI)_.Iru J0b0ag4
35 PaboTa cuitbl TSXKECTH, CUITBI YIIPYTOCTH U CHIIBI TPEHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0b0db8
36 JlaGoparopHas padora «OnpenesieHue padoThbl CUJIbI TPEHUSA MPHU
PABHOMEPHOM /IBHKE€HHH TeJIa N0 TOPU30HTAILHOM MNOBEPXHOCTH
37 CBs13b 2HEpruu M padoThl. [loTeHIMaMbHAS YHEPTUSA
38 Kunernueckas sueprust. Teopema 0 KHHETUYECKOW SHEPTUU bubmmorexa HOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUU B MEXAHUKE
40 JlabopaTopHasi padora «/3yueHue 3aK0HA COXPAHEHUS IHEPTHI fgfg;;fg;gﬁ};mb 12fe
41 KonebarenbHoe TBUKEHUE U €r0 XapaKTEPUCTUKU bubnmorexa LHOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeiHyX1eHHbIe Konebanus. Pesonanc ngg;j;?:;{siggimbzo -
43 MatemaTuueckuii U Ipy>KMHHBIN MasiTHUKU
44 Ypok-uccnenoBanne «3aBUCUMOCTD TTEPHO/Ia KOJICOAaHUH OT KECTKOCTH TPY>KUHBI bubmmoreka [JOK

1 Macchl Tpy3a»

https://m.edsoo.ru/ff0b197a
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45

[IpeBparienue sHeprun Npyu MEXaHUUECKUX KOJIeOaHHIX

46 JlabopaTopHasi pabora «OnpeneneHne 4acToThl M NIePHOAA KOJIeOAHUI bubmmoreka [IOK
NMPYKUHHOT0 MASITHUKA) https://m.edsoo.ru/ff0blaec
47 JlabopaTopHasi padora «IIpoBepka He3aBHCHMOCTH NepHoIa KoJIeOaHUIT bubnuoreka [IOK
rpysa, moJiBeIIeHHOr0 K HUTH, OT MacCChI Ipy3a» https://m.edsoo.ru/ff0b197a
43 Mexanunveckue BoHbI. CBOKMCTBA MEXaHHUYECKUX BOJH. [IpogosibHbIE 1 bu6mmoreka [IOK
MOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b2 1fe
49 Ypok-koHpepeHmus "MexaHndeckue BOJIHBI B TBEpAOM Tene. CelicMuaeckue
BOJIHBI"
50 3Byk. PacnipocTpaneHnue u oTpakxeHHe 3ByKa
51 Ypok-uccnenosanue "HabnroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
52 I'poMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE3OHAHC
" " bubmuorexa [JOK
53 VYpok-koHpepenmus "YnpTpa3Byk U HHGPa3ByK B IPUPOJIE U TEXHUKE hitps+//m.cdsoo.ru/f0b23ca
54 [ToaroroBka K KOHTPOILHOM paboTe MO TeMe "3aKOHBI COXPAHCHHS. bubanorexa [HOK
Mexanuueckre KoneOaHusi 1 BOJHBI" https://m.edsoo.ru/ff0b2510
55 KonTtpoabHnas pa6ora no teme '"3akoHbl coxpaHeHusi. MexaHu4eckue
KO0JIeOaHHMs ¥ BOJIHBI"
56 DNEKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHBIE BOJIHBI bubmmorexa HOK
https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
58 Ypok-koupepennus "lllkana 37eKTpOMarHUTHBIX BOJIH. Vcrionbp30Banne bubnnorexa HOK
3JIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenosanue "M3ydeHue CBONCTB 31E€KTPOMArHUTHBIX BOJIH C TOMOILIBIO bubmmoreka [JOK
MoOuIpHOTO Tenedona" https://m.edsoo.ru/ff0b2c6e¢
60 Pemrenue 3aau Ha onpeaeneHue 4acTOThl U JITMHBI 3JIEKTPOMArHUTHOW BOJTHBI
61 DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA bubmuorexa [JOK
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https://m.edsoo.ru/ff0b31d0

2 Ucrounuku cBeta. [IpsimMonuHeitHoe pacnpocTpaneHue cBeta. 3armeHust CoiaHIa u bubmuorexa [JOK
Jlynsl https://m.edsoo.ru/ff0b3658
63 3aKkoH oTpakeHUs cBeTa. 3epkana. Pemenne 3a1aq Ha MpUMEHEHUE 3aKOHA bubmmoreka [JOK
OTpaKEHU CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBeTa. 3aKOH MPEIOMIICHHS CBETA bubmmorexa [JOK
https://m.edsoo.ru/ff0b3aeca
65 [TonHoe BHyTpeHHEe oTpaxeHue cBera. Mcrnonb30BaHne MoIHOTO BHYTPEHHETO bubmmoreka [JOK
OTPaXECHUA B ONITHYECKUX CBETOBOJIAX https://m.edsoo.ru/ff0b3c5c
66 JlabopaTopHasi pa6ora ""HcciienoBanne 3aBUCHMOCTH YIJIa PeJIOMJICHUS
CBETOBOI0 JIy4a OT yIJia aJieHUus1 Ha rpaHuie ''Bo3ayx-crekJo" "
67 VYpok-koupepenius "Mcnonp3oBaHre MOJHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHASI CBSI3b"
Bbubnuoreka [JOK
68 JInn3el. OnTryeckast cuiia JTMH3bI hitps-//m.cdsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenue n3o0pakeHUi B TMH3AX hitps-//m.cdsoo.ru/fl0b44da
70 JlaGopaTopHas padora "Onpenenenne (pOKYCHOT0 pacCTOSTHUS U ONTHYECKOM bubmmoreka [JOK
CHJIbI cOOMparone JuH3b1" https://m.edsoo.ru/ff0b4206
Bbu6nuoreka [JOK
71 Ypok-koupepenius "OnTuyecKkue TUH30BbIC TPHOOPHI" https:/m.cdsoo.ru/fl0c0aTe
72 I'ma3 kak ontudeckasi cucteMa. 3peHue bubmmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "Jlepexto 3penus. Kak coxpanuts 3penue”
74 Pasnoxxenue 6emoro ceera B criekTp. OnbiTel HetoToHa. ClioskeHHEe CIIEKTPaTbHBIX bubmuorexa [JOK
uBeToB. Jlucrnepcus ceera https://m.edsoo.ru/ff0c0f4c
75 JlaGoparopHasi padora "OnbIThI 10 PA3J10KEHUIO 0€JIOT0 CBETA B CHEKTP U bubnnorexka HOK

BOCIPUSITHIO IIBeTA NMPeAMETOB NP UX HAOJII0IeHNH Yepe3 IIBeTOBbIe

https://m.edsoo.ru/ff0c0e2a

53




buabTpbl"

VYpoxk-npaktukyM "BoJHOBBIE CBOWCTBA CBETa: AUCIIEpCHsl, MHTEpdepeHus 1

76
mudpakims"
bubmuoreka [JOK
77 OmnbiThl Pesepdopna u muianerapHas MoJiennb aToma hitps://m.c dsof)l.ru Jff0e]2a8
78 IToctynatel bopa. Moaens aroma bopa
79 Hcnyckanue u norsiouieHue ceera aroMoM. KBanTel. JInHeHuaThle CIEKTPhI bubmmorexa LHOK
https://m.edsoo.ru/ff0c144c
" " bubmuorexa [JOK
80 VYpoxk-npaktukyM "HabioieHre CieKTpoB UCITyCKaHUs hitps://m.c dsogru 01550
81 PangnoakTUBHOCTE U €€ BUIBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenne atomHoro siapa. Hykionnas Moaenb bubmorexa [JOK
https://m.edsoo.ru/ff0c18ac
bubmuoreka [JOK
&3 PapnoaktuBHbIE TpeBpateHus. M3otormsl hitps:/m.c dsocI)l.ru 0c1ald
84 Pemenue 3agau no reme: "PaguoakTuBHbBIC peBpalieHus" bubmorexa LOK
https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
26 VYpoxk-koH(pepenuus "PagroakTHBHBIE U3JIyYEHHS B IPUPOJE, MEAULIMHE, bubnuoreka [IOK
TEXHUKE" https://m.edsoo.ru/ff0c2126
87 Snepubie peakunu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO M MAaCCOBOI'O YMCEN bubmorexa HOK
https://m.edsoo.ru/ff0c1¢58
88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU bubmmorexa LOK
https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anay no teme "SAnepusie peakuun”
90 Peakuuu cunrtesa u nenenus saep. Mcrounuku sueprun CosHia U 3BE3]1 bubnmorexa LIOK

https://m.edsoo.ru/ff0c1e88
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VYpok-kouhepenius "SAnepHas sHEpreTrKa. J[edcTBHUs paIuoaKTUBHBIX U3Ty4EeHUN

91 | 1
Ha )KUBBIEC OPTAHU3MBI
9 [ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "IIEKTPOMArHUTHOE TIOJIE. 1 bubmmoreka [JOK
DJIEKTpOMarHuTHbHIEC BOJIHBI. KBaHTOBBIE SBIEHUS" https://m.edsoo.ru/ff0c223e
93 KonTpoabHasi pab6ora no teme '"JjIeKTPOMATHUTHOE TOJIE. 1
JIeKTPOMarHuTHbIe BOJIHbI. KBaHTOBBIC siBJIeHNSA "
94 [ToBTOpenue, o600meHune. Jlaboparopusie padoThl 0 Kypcy "B3aumoneiictBue 1 bubanorexa HOK
Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0600IIeHNe. PeneHne pacueTHhIX U Ka4eCTBEHHBIX 3a/1a4 110 TEME 1 Bbu6nuoreka [JOK
"TemnoBsie nmporecch” https://m.edsoo.ru/ff0c2572
96 IToBTOopenue, o0o0mIeHne. Pernienne pacueTHBIX U KAUeCTBEHHBIX 33/1a4 10 TeMe 1 bubnnorexa HOK
"KII/JI TeroBbix nuraresneit” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 0600mIeHNe. Perenne pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TEME 1 bu6mmoreka [IOK
"KIII anekTpoycTaHoOBOK" https://m.edsoo.ru/ff0c2b30
bu6mmoreka [IOK
98 IToBTOpenue, o6o0IIcHKE. JIabopaTopHEIe padOTH IO Kypcy "CBeToBBIE sBICHNS" 1
p - patop P pey https://m.edsoo.ru/ff0c2¢52
99 [ToBTOpenue, o600menne. Pabora ¢ Tekcramu o TeMe "3aKoHbI COXpaHCHUS B 1 bubmmoreka [JOK
MeXaHuke" https://m.edsoo.ru/ff0c2d6a
Bbu6nuoreka [JOK
100 IToBTOpenue, o6o61IeHNEe. PaboTa ¢ TekcTamu o Teme "Konebanus 1 BOJIHEI" 1
P B https://m.edsoo.ru/ff0c2e82
Bbubnuoreka [JOK
101 IToBTOpenue, 06001IeHue. PaboTta ¢ TekcTamu 1Mo Teme "CBeToBEIC ABICHUS" 1
p - https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o600menne. Pabora ¢ Tekcramu o teme "KBaHToBas u sigepHas 1

¢duszuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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