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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa 1o ¢u3KKe Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl COCTaBJIEHA Ha OCHOBE
HOJOXKEHUH U TpeOoBaHMM K pe3yiabTaTaM OCBOGHHs Ha 0a30BOM ypOBHE OCHOBHOM
obOpasoBarenbHON Tporpammel, nipeactaBieHHbIXx B DI'OC OO0, a Takxke ¢ yuérom denepaibHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yuyeOHoro npeamera «Pusnkay.

Copneprkanuie mporpaMMsl 1Mo (hu3KKe HampaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOy4aroIUXCs M OpraHU3alyi0 U3ydeHUs (U3MKU Ha JeATelIbHOCTHOM ocHoBe. B
nporpaMMe 1O (U3MKE YUYUTHIBAIOTCS BO3MOXKHOCTM Y4E€OHOro MpeiMeTa B pealn3aluu
tpeboBanuii ®I'OC OOO K nIaHHpPyEeMbIM JIMYHOCTHBIM U METANPEAMETHBIM pe3ysbTaTaM
00y4eHus, a TAK)KE MEXKIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYYHbBIX YUEOHBIX PEAMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMa no (u3nKe ycTaHaBIMBAET paclpelielieHue y4eOHOro marepuaia Mo rojgam
o0ydyenust (o Kiaccam), TMpejaraeT MNPUMEPHYIO TIOCIEIOBATEIbHOCTh HW3YYCHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEJAMETHOTO COJEPXKAHUA U y4ETe BO3PACTHBIX OCOOCHHOCTEU
oOy4aronuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKON IMOMOLIM YUUTENIO B
co37aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

OwusmKa SBISIETCS CHUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX yYEOHBIX IMPEIMETOB,
IOCKOJIbKY (PM3UYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouosorueli, acTpoHOMHEH M (QU3MUECKO reorpadueld, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IPEAOCTaBIsieT HaubOosee sCHble oOpa3lbl NPUMEHEHHS HAyYHOrOo METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

OpxHa w3 rnaBHBIX 3a1a4 (hU3MYecKoro oOpa3oBaHUS B CTPYKType 00Iero oOpazoBaHMs
COCTOUT B (POPMUPOBAHMHM E€CTECTBEHHO-HAYYHOM TIpaMOTHOCTM M MHTEpeca K Hayke Yy
o0ydJaronuxcs.

W3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MpeArojaraeT OBJaJACHHE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTD:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

e HHTEPNPETUPOBATh JAHHBIE M HCIOJIB30BAaTh HAay4YHbIE JI0KA3aTeJIbCTBA A
MOJIyYEHUs BBIBOJIOB.

[lenmn wu3ydeHuss (PU3NKKH HA YPOBHE OCHOBHOTO oOOIIero oOpa3oBaHHS OIPEICICHBl B
Konuenmuu npenoxaBanusi yyeOHoro mnpenmera «®dusuka» B 00pa30BaTeNbHBIX OpraHU3alMIX
Poccuiickoit  ®enepanyy, peamu3yloIMX OCHOBHbIE 00me0o0pa3oBaTelbHbIE MPOrPaMMBI,
yTBepxk1€HHONW pemenueM Komtermm MuHncrepctBa mnpocsemenuss Poccuiickorn ®enepanyn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus GpU3NKH:

e npuoOpeTeHrne UHTepeca U CTPEMIICHUS! 00YJaloIUXCs K HAYyYHOMY M3Y4YEHHIO TPUPOJIBI,

pa3BUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEIACTABICHMA O HAydHOM MeETOJle¢ TIO3HaHUS U  (OPMHPOBAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa HM3Y4YE€HUS OCHOB CTPOCHHS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE NPEACTABICHUH O POiM (U3MKU JUIs Pa3sBUTHUS JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHII;



® Dpa3BUTHE TMPEIACTABICHHA O BO3MOXHBIX cdepax Oyaymeld npodeccnoHaIbHON
NEeSITEIbHOCTH, CBA3aHHOW C (PM3MKOM, MOATrOTOBKA K JajbHEiIIeMy OOyYeHUIO B 3TOM
HalpaBJICHUH.

JocTmwkenne 53TUX IeNedl mporpaMMbl 1O (HU3MKE Ha YPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e mpuoOpeTeHue 3HAHUN O IUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHMYECKUX, TEIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® [pUOOpEeTeHNE YMEHHI OMHUCHIBATH U OOBSICHATH (PU3UUECKUE SIBICHUS C UCIIOIb30BaHUEM
MOJIy4YEHHBIX 3HAHUI;

® OCBOGHHE METOJOB pEUICHUS MPOCTEHIINX pAacYETHBIX 3aJad C HCHOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHUHN HAOIIOAATH MPUPOIHBIC SBJICHUS U BBINOIHATH OIBITHI, Ja0OPAaTOPHbIE
paboThl M HSKCHEPUMEHTAIbHBIE HCCIEOBAHUS C HCIOJIb30BAHUEM H3MEPUTENbHBIX
npuOOpoOB;

e ocBoecHHE MNPUEMOB paboOThHl ¢ uHGpOpManueld (U3NUECKOrO COAEPIKAHUS, BKIIOYAS
UHPOPMALIMI0O O COBPEMEHHBIX JIOCTHKCHUSAX (U3MKHM, aHaIM3 H KPUTUYECKOE
OlLICHUBaHKE WHPOPMALINY;

® 3HAKOMCTBO €O cdepaMu MpodecCHOHATLHON eATEIhbHOCTH, CBI3aHHBIME ¢ (PU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha wuzyuenue ¢usuku (6a30BbIii YPOBEHb) Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
otBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 vaca B Hezlen0), B 8 kiiacce — 68 yacos (2 yaca B
HEJIEIIO), B 9 KJiacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B nmporpamMMe 1mo Qu3uke nepedeHb JTadopaTOPHBIX pabOT U OMBITOB HOCHT
PEKOMEH/IaTeNIbHBIN XapaKkTep, YUUTellb JeaeT BbIOOp MpoBeieH s Ja00paTOPHBIX PadOT U OMBITOB
C Y4€TOM MHAMBUAYAJIBHBIX OCOOEHHOCTEH O0y4arouuxcs, CIUCKa SKCIEPUMEHTANIbHbBIX 3a/laHuH,
npeJiaraéMblX B paMKax OCHOBHOT'O IOCYJapCTBEHHOT'O 3K3aMeHa 1o (PU3HKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckre SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuUMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3ydaioT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl TO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOINPOCA, BBIABM)KEHHE TIHIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOPHl U NPOLEAYypa NPSIMbIX U3MEPEHUHM aHAJIOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue UEHBI JEICHUS KAl H3MEPUTEIHLHOTO MPHOopa.

W3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OrmpeneseHue pa3sMepoB MajbIX TEIL.
5. MsmepeHue temmeparypsl NpU IOMOIIM >KMJKOCTHOIO TEpPMOMETpa U JaT4yMKa

TEMIEPATypHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeleHHs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOGHHE Ta30B, IKHAKOCTEH ©  TBEPABIX
(KpucTaITMYECKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIECTB B PAa3HBIX arperaTHbIx
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbiX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmromenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddy3un.

3. HaOmroneHue sBIIeHHH, OOBACHSIONUXCS MPUTSHKEHUEM I OTTAJIIKMBAHWEM YaCTHUII

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OrmeHka guamMeTpa aToMa METOJAO0M PSIOB (C UCIIOIb30BaHueM GoTorpaduii).

2. OnpITHI 110 HAOJIOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JaBrkeHue. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOpPOCTh.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUH. Pacu€r myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cuna kak XapakTepucTuka B3aumojeicTBusi Ten. Cuia ynpyroctd v 3akoH I'yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmoeHue MexaHu4ecKoro JBUKECHHs Teja.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE MaccC 10 B3aUMOJAECHCTBUIO TEJ.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpezneneHue cpelHEd CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapUKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) IpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETMYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaua naBneHust TBEPABIMU TeJIaMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMochepa 3emnn u atmochepHoe namieHue. [IpHuMHBI CyIIeCTBOBAaHUS BO3IYIIHOM
obonouku 3emmu. Ombit Toppuyennu. M3mepeHue atMocepHOro NaBiIeHHUS. 3aBUCUMOCTD
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE KUIIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUS.



6. 3aBUCUMOCTh BBITAJIKMBAIOIMICH CHJIBI OT O00BbEMa MOTPYKEHHOW dYacTH Tela M
IUIOTHOCTHU KHUJIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KMJIKOCTH.

8. VYcinoBue IUIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomsl u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejlla B BOJie OT 00bEMa MOTpyKEHHOHN B JKUIKOCTh

4acTH TeJla.

2. OmpenenieHUE BBITAJKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH HA TEJO, MOrPYKEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHMBAIOLIEH CWIbI, JCHCTBYIOIIEW HAa TEIO B
XKUJKOCTH, OT Macchl Tela.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOIIECH HA
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJIa U OT ILIOTHOCTH
JKUJKOCTH.

5. KoncrpyupoBaHue apeomeTpa WM KOHCTPYHPOBAHHE JIOJKU U OIpEIeIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas padora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHneHnne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJI nmpocTbix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BU/Ia MEXaHUUECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPIHUH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenne paOOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Tejla IO

TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPIHH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyl. OmbITbl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanwUIIpHbIE sBIeHUs. TeroBoe
pacIIupeHHe U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YaCTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Busl Temonepeaauu: TeIONPOBOJHOCTh, KOHBEKIMS, U3TyUECHHUE.

KonnyecTtBo TemnoTel. YienpHas TEIIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue um oTBepaeBaHUE KPUCTAIITUMYECKHX



BC€IICCTB.

VnenpHas Teruiota tuiaBieHus. I[lapooOpa3oBanune u koHAeHcamus. Vcmapenwue.

Kunenne. YnaenpHass Temaora napooOpa3oBaHHs. 3aBUCUMOCTh TEMIIEPATyphl KUIEHHUS OT
aTMoc(hepHOTro JaBICHHS.

BriaxxHoCTh BO31yXa.

DHeprus TOIUIMBA. Y IelbHAs TEIIOTa CTOPAHUSI.

[Mpunmunsr  pabotel TermoBbix aBurareneit KIIJ[ TemmoBoro aBurarens. TemoBbie
JIBUTATENIH U 3aLIATA OKPYKAIOIIEN CPEBL.
3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JIBHIKCHHS.

2. HaGmronenue nuddys3un.

3. HalGmronenue siBneHU cMauyuBaHUS M KAaWJUISIPHBIX SBJICHUH.

4. HaOmroneHue TerIoBOro pacuIupeHus Tel.

5. H3meHeHue naBieHHs raza mpu U3MEHEHUU 00bEMA U HarpeBaHUU WIIH OXJIAXKICHUU.

6. IlpaBuna uamMepeHus TeMIepaTypsbl.

7. Bwuppel Teruonepenayu.

8. OxutaxkaeHue mpu COBEPIICHUU PaOOTHI.

9. HarpeBanue rpu coBepilieHUU PaOOTHI BHEIIHUMU CHIIAMHU.

10. CpaBHEHUE TEIIIOEMKOCTEMN pa3IMUHbIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HaGmroieHre mocTostHCTBA TEMIIEPATyPhI MPH TIIaBJICHUH.

13. Moaenu TerOBbIX JBUTATEIICH.

Jlabopamopnusie pabomot u onvimol.

1. OnbIThI O OOHAPYKEHUIO NEUCTBUS CHUJI MOJICKYJISIPHOTO TPUTSKEHHUS.

2. OnpITHI IO BRIPAUTMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM WIIM caxapa.

3. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B, KUIKOCTEN U TBEPABIX TEIL.

4. OrmpezenieHue NaBJIEHUs BO3ayXa B OAJJIOHE MITIPHUIIA.

5. OneITBl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka ruMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIHHBI CTONOMKA JKMIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

7. HaGmroneHue n3MeHEHUs: BHYTPEHHEN DHEPrUU Tejla B Pe3yJIbTaTe TeIuionepeaadu 1
paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJICHUS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U ropsiuel BOMBI.

9. OmpeneneHue KOTUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW TNpPU TEIIIOOOMEHE C
HarpeTbiM METaJNIMYECKUM IIUIHHAPOM.

10. Onpenenenue yaenbHOM TEINIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoliecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABIEHUS JIbJA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Tena. JlBa poja aleKTpUYecKuX 3apsaoB. B3zanmonelicTBre 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTh CHIJIBI B3aWMOJEWUCTBUS 3apSOKEHHBIX TEI OT BEJIUYUHBI
3apsI0B U PaCCTOSTHUS MEXy TEIAMH).

Onexrpuueckoe nose. Hanpsox€aHocTh 3nexkTpuueckoro noss. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsAioB. DJIEMEHTapHBIN aiekTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

ONEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHuku
MOCTOSTHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KMIAKOCTAX U razax.

Onexkrpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH [[koymsi—JIeHa. DaeKkTpudecKkue menu
U TIOTPEOUTENH ICKTPUIECKON dHEPTrUuu B ObITY. KOpOTKOE 3aMBbIKaHHE.

ITocTosHHBIE MarHmThl. B3amMoaeHcTBHE ITOCTOSHHBIX MArHHTOB. MaramTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Ku3Hu Ha 3emie. OnbIT Dpcrena. MaruuTHoe mose
3JIEKTPUYECKOr0 TOKa. [IpuMeHeHue 3IeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb TOCTOSHHOTO ToKa. Vcmonb3oBanue
AJIEKTPOJIBUTaTENICH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue 3neKTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
OnekrporeHepatop. CrnocoObl TOMyYEHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.

JIBa pona eKTpUUECKUX 3apsiIOB M B3aUMOJICHCTBUE 3apsHKEHHBIX TEJI.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMNA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.

[IpOBOHUKY U TUAJECKTPUKHU.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS,

M cToYHNKH TOCTOSHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.
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. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
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. "'a30BBbIi1 pazps.

. 3sMepeHue cuiibl TOKa aMIIEpMETPOM.

. I3MepeHue 3JIeKTpUYECKOro HaIpsKEHUsS. BOJIbTMETPOM.
. Peocrar u marazus cOnpOTHUBIIEHUN.

. BzanMoielicTBHe MOCTOSHHBIX MAarHUTOB.

e
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. MOHGHHpOBaHI/Ie HCBO3MOXHOCTH pa3JCJICHUA ITOJIFOCOB MarHura.
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. MOHGHHpOBaHl/Ie MAarduTHBIX IT0JIE€H ITOCTOSIHHEIX MAarHUTOB.
. OnbIT Opcrena.

. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.

. JleficTBMe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.

. DIeKTpoABUTaTEIb OCTOSIHHOTO TOKA.
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. UccnenoBanue siIBIEHUS 2IEKTPOMATHUTHON MHIYKIUH.

N
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. OnerTer @apanest.

. 3aBHCUMOCTH HAMPABJICHHS HHIYKIIMOHHOTO TOKA OT YCIIOBUH €ro BOSHUKHOBEHHUSI.
25. DieKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1. OmbITHI MO HAOTIOEHUIO AJICKTPUBAIMH TEJ UHIAYKIIMEH U TIPH COMTPUKOCHOBEHUH.

N
IS



HccnenoBanue AeHCTBUS 3JCKTPHUYCSCKOTO MOJIS HA MPOBOTHUKH U TUDJICKTPUKH.

COopka u mpoBepKa padOTHI JEKTPHUIECKOH IETH MTOCTOSIHHOTO TOKA.

W3mepenue u peryimpoBaHue CUJIbI TOKA.

M3mepeHune U peryJupoBaHue HAMPSHKCHHS.

HccnenoBanre 3aBUCUMOCTH CHITbI TOKA, HIYILETO Yepe3 PEe3UCTOP, OT COMPOTUBIICHUS

pE3HCTOpa U HATIPSHKEHHS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHMOCTh  AJIEKTPHUECKOTO  COMPOTHBIICHUS
IPOBOJHHUKA OT €0 JJTHHBI, IJIOIIA/H MOMIEPEUYHOr0 CCUCHHS U MaTepHraa.

8. TlpoBepka mpaBWia CIOKEHHs HANPSDKCHUH TPH MOCIEAOBATEIbHOM COCAUHCHUN
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia Ui CHJIbI TOKA MPU MApaUICIIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpeenenue padoThl JIEKTPUYECKOTO TOKA, HIYIIET0 Yepe3 pe3rucTop.

owukswN

11. OnpeneneHne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISEMON HA pE3UCTOPE.
12. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYIIErO 4epes3 JIAMIIOYKY, OT HaIpsKEHUs
Ha HEW.

13. Onpenenenne KI1/] narpesarens.

14. VccnenoBanre MarHUTHOTO B3aUMOAEHCTBUS ITIOCTOSTHHBIX MarHUTOB.

15. I3y4eHre MarHWTHOTO IIOJISI TIOCTOSHHBIX MAarHUTOB TpH WX OOBEIMHCHUU W

pa3ieIeHUH.

16. UccnenoBanue AEMCTBUSA 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJACICTBUS KAaTYIIKH C TOKOM U

MarHuTa OT CUJIbl TOKA U HAIPABJICHUS TOKA B KaTYIIKE.

18. 3yueHue [eiCTBUSI MArHUTHOIO MOJIA HA MPOBOJIHHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 U3y4yeHue padboThl AIEKTPOABUTATENSL.

20. Uzmepenue KIIJl anekTpoaBurareibHONM yCTAHOBKHU.

21. OnpITBl MO HCCIAEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW MHIYKLUHH: HUCCIEIOBAHUE

VW3MEHEHUH 3HAUCHUS U HAPABJIEHUS UHAYKIIHOHHOTO TOKA.
9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuyeckoe ABukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWKEHMSA. PaBHOMEpHOe mpsMoOJIMHENHOE [BHXeHue. HepaBHOMepHOE
npsiMOJIMHEHOE NBHkeHHe. CpelHsii U MrHOBEHHAs CKOPOCTh Tela NpH HEPaBHOMEPHOM
JIBUOKEHUU.

VYckopenue. PaBHoyckopeHHOe TpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nageHue. OmnbIThI
lanunes.

PaBHOMepHOE nBHKEHUE 1O OKpykHOCTU. Ilepnon m uvactora oOpamenus. Jluneitnas u
YTJI0Bast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IIpuniun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
MIOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TSOHKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOTO TaJCHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocMmuueckas ckopocTb. HeBecomocTh u
eperpy3KH.

PaBHOBecue MaTepuanbHONU TOYKHA. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.



Nmnynec Tena. M3menenne umnynbca. UMnynbe cuibl. 3aKOH COXpaHEHHs] MMITYJIbCA.
PeaktuBHOE NBHKEHUE.
Mexanuueckasi pabota U MOUIHOCTb. PaboTa cui TsDKECTH, ynpyroctd, TpeHus. CBsi3b

OHEPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO Had IOBEPXHOCTHIO 3CMIIM.

[TorenuuanbHas SHEPrUs cxartoi npyxkuHel. Kunernueckas sneprus. Teopema 0 KUHETHYECKOM
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4eCcKoro JIBUKEHHUs Tella OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyT€Hd U TPACKTOPUN IBMXKEHHS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJl OTCUETA.

3. UH3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJIMHEUHOTO JIBUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JIBUKCHMUSL.

5. HaOmroneHue 1BUXKEHUS Tella 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIBHO KaOUHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HalOmroneHue paBeHCTBa CUJI IPU B3aUMOJAECUCTBUH TEIL.

9. H3smenenue Beca Teia IIpU YCKOPEHHOM JBUKEHUU.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIL.

11. IlpeoOpazoBaHust SHEPIUU IPU B3aUMOJCHCTBUN Te.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIPYTOM B3aUMOJAECHCTBUU.

13. CoxpaHeHre UMIYJbca IpU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabmroieHue peakTUBHOI'O JIBH)KEHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPruU U CBOOOJHOM MaICHUH.

16. CoxpaHeHne MEXaHUYECKOW YHEPTUU NP IBUKEHUU TeJla M0 IeHCTBUEM IPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoncTpyupoBaHue TpakTa I pa3srOHAa M JaJIbHEHIIET0 PaBHOMEPHOIO JBHKCHUS
HIapUKA WM TEJICKKH.

2. OmnpeneneHue cpeaHEed CKOPOCTU CKOJbXEHHUS OpycKa WIM JABMKEHHs IIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTH IMMYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TruMOTE3bl: €CIU TNPH PABHOYCKOPEHHOM JIBUKEHHU Oe€3 HaydalibHOMN
CKOPOCTH IIyTH OTHOCSTCA KaK psJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHUs CKOJIBKEHHsS OT CHUJIbl HOPMAJIBHOIO
JIaBJICHUS.

7. Omnpenenenue Ko3PpPHUIUEHTa TPEHUS CKOIBKEHUS.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHs MpPU PABHOMEPHOM JBHJKEHUU Tella I10
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenienenne pabOTHl CHIIBI YIPYTOCTH TPH MOABEME TIpy3a C HCIOIb30BaHUEM
HETOABMKHOTO U TMOABHKHOTO OJIOKOB.

11. 3yuyeHune 3aK0HA COXPAHEHUS SHEPTUU.



Pa3zpnen 9. Mexann4deckue KoJ1e0aHUA U BOJHBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMITyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxneHHble koneOanus. Pesonanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. Habmromenue xoeOaHui Te Mo JEHCTBUEM CHIIBI TSKECTH U CHITBI YIIPYTOCTH.
2. HabGnronenue koneOaHui Tpy3a HA HUTH U HA TIPYKHUHE.

3. HaGnronenue BEIHYXACHHBIX KOJICOAHUN U pe30HaHCA.

4. PacnpocTpaHeHHUE MPOJIOJIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue 4acToThl U Ieproia KoiaeOaHU MaTeMaTHYECKOr0 MasgTHHKA.
2. OmnpezneneHue 4acTOThl U Ieproja KoieOaHUi Npy>KUHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBUCHUMOCTH IE€pHOJa KojieOaHWM MOABELIEHHOTO K HUTH Ipy3a OT
JUINHBI HUTH.
4. HccrnenoBaHue 3aBHCHMOCTH IEPHO/A KOJEOAHUH MPYKUHHOTO MAasgTHHUKA OT MAacChl
rpysa.
5. IIpoBepka HEe3aBUCUMOCTH IepHOAa KoJIeOAaHUH TIpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IE€pHOJia KOJEOAHWN HPYKUHHOIO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. WsmepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.
ONEKTPOMarHUTHOE NOJIE. DJIEKTPOMAarHUTHbIE BOJHBL. CBONMCTBA 3JEKTPOMArHUTHBIX
BouH. [lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJII COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBBIE CBOCTBA CBETA.
Hemoncmpavyuu.
1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie padbomut u onvimol.
1. V3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.
Pa3znen 11. CBeToBLI€e IBJICHNUS.
JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsMonuHEHOE pacnpoCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenune ceera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.
[Tpenomiienne cBera. 3aKoH npenomiieHus cBeTa. IlolHoe BHyTpeHHEee OTpaKEHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKHUX CBETOBOAAX.
Jlunza. Xox nyweil B nuH3e. Ontuueckas cucrema (oToamnmnapara, MUKpPOCKONa U
Teneckona. ['a3 kak ontudeckas cucrtemMa. bin3opykocTs U 1adbHO30PKOCTb.
Paznoxenne 6enoro csera B criektp. OnbiTel HetoToHa. CliokeHue CrieKTpajIbHBIX [[BETOB.
Hucnepcus csera.



Hemoncmpayuu.

W NOU Rk WNE

[IpssMoNMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
ITpenomienue cBera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOuparomei Junse.

Xoq JIydeil B paccenBarolleH JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.

[Tpunuun peiictBus goroanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mopens riasa.

11. Pa3noxeHue Genoro cBeTa B CIEKTP.

12. ITomydenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

Nowus

HccnenoBanue 3aBUCIMOCTH yIJia OTPAKEHHsI CBETOBOTO JIyuya OT yrijia MajaeHusl.
W3ydeHne xapakTepuCTUK H300pakeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTila MPEIOMIICHUSI CBETOBOTO Jiyya OT yIJia MajeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Toryuenue n300pakeHUI C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OMBITHI MO PA3JI0KEHHUIO OEIOT0 CBETa B CIIEKTP.

OnpITHl MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAOIIOJACHUU dYepe3 IIBETOBBIC
(UIBTPBIL.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnsiTel Pesepdopna n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcmyckanue u
MOTJIONIEeHHE cBeTa aToMOM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaxtuBHbIE TipeBpainenus. Ilepuop
IoJIypacnazaa aTOMHBIX sJIEp.

SnepHble peakuMy. 3aKOHbI COXPAHEHUs 3apsiJ0BOIO U MAacCOBOI'O YHCEN. DHEPIUsl CBA3U
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeMCcTBUA paAMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrHeKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrneKTpbl pa3IM4HbIX Ia30B.

CnekTp Bojopoaa.

Habmroienue TpekoB B kamepe Bunbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUESHUH.

. Perucrpanus n3mydeHus NpupoIHbIX MUHEPAIOB U IPOAYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1.
2.

3.

HaOnroieHne CIIONIHBIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHUS.

HccnenoBanue TpPeKOB: HM3MEpPEHHE YHEPTUH YACTHIBI MO TOPMO3HOMY IIyTH (TI0
¢dororpadusm).

N3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.



[ToBTOpUTENBEHO--0000IIAIOUI  MOAYdb MpeAHa3HAUeH JJid CUCTeMaTHU3aluu U
000011IeHUsT TPEMETHOTO COJIEPYKAHHS U ONbITA IEATEIbHOCTH, MPUOOPETEHHOTO NPU U3YUYCHUU
BCETo Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydyeHHH JAHHOTO MOAYJS PpEANU3YKOTCS M CUCTEMAaTU3UPYIOTCS  BHJIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecneuuBaeTcs JOCTUKEHHE IPEAMETHBIX U
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToOB 0OyueHUs, (OPMHUPYETCS €CTECTBEHHOHAyYHas
TPAMOTHOCTh: OCBOECHHE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUM NPUPOJABl U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SBJICHMS, NPUMEHSS IOJyYEHHbIC 3HAHUA,
pelaTh 3a1a4y, B TOM YHCJI€ KAYECTBEHHbBIE U SKCIIEPUMEHTAIIBHBIE.

[IpuHIMIINAIBHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia pealusyercs 3a C4€T TOoro,
4yTO 00yUarouInecs BHIMOIHIIOT 33aHUsI, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAaHUI Paclio3HaBaTh U HAy4YHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKPYKaroUIed MPUPOIE U OBCEIHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIE METOJbI MCCIEeIOBAaHUSA (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI Hambojee Ba)KHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HanpuMep, MPaKTUYECKOI'0 HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB SHEPrUUM HAa OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMUpPOBaHBI CIEIYIOIIUE TNYHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hU3UYECKOM
HayKH;

— [EHHOCTHOE OTHOIIEHHE K IOCTH)KEHUSM POCCUHCKUX YUEHBIX--(DU3HKOB,;

2) rpasKIaHCKOT0 M IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOILECTBEHHO 3HAUYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

— OCO3HAHHE BaXHOCTU MOPAJIbHO--3TUYECKUX IPUHILIMIIOB B JESITEIbHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETHMUECKUX KauecTB (PU3MUECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKH KaK MOILIHOTO MHCTPYMEHTa MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

— OCO3HAHME LIEHHOCTH 0€30MacHOro 00pa3za >XU3HU B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM 00OPYI0BaHUEM B IOMAIIHUX YCIOBUSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HaAHHE CBOETO IMpaBa Ha OIIUOKY U TaKOTO
K€ MpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBoro BocnuTaHus:

— aKTUBHOE y4yacTHE€ B pPEIICHUU MPaKTHYECKHX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOU
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HaIpaBIIEHHOCTH,
TpeOYIOIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

— UHTEpEC K MPaKTHYECKOMY U3YUEHHIO IIpodeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHMM Ui pelleHus 3agad B o0iacTu
OKpY’Karolen cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) ajanTannu K N3MEHSIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— MOTpeOHOCTh BO B3aUMOACWCTBUM TPH BBINOJIHEHUH HCCIEIOBAaHUI U IPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITeIbHOCTD;

— noTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uucie (OPMYIUPOBATH HUIEH,
MTOHSITHSL, TUIIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSIX;



e — Oco3HaHHE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

¢ — IUIAaHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILIGCKI/IX 3HaHPII>1;

¢ — CTPCMIICHUC AaHAJIM3UPOBATHL U BBIABJIATH B3aUMOCBA3U ITPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OICHKAa CBOMX JCWUCTBUN C YYETOM BIMSIHHS Ha OKPYXKAIOMIYIO Cpeny, BO3MOXKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHMBEpCAJIbHbIE Yy4YeOHBbIC JCUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBIICHUIA);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PaCCMAaTPUBAEMbIX (aKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBISIBJIATh NPUYMHHO--CJICJCTBEHHbBIC CBSI3M NPU H3YYCHHH (PU3NYECKUX SIBICHUH U
nmponeccoB, acjaTb BbBIBOJALI C HCIOJbB30BAHUEM JACAYKTHBHBIX W HHAYKTHUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco0 pemieHus ydeOHOW (u3nueckod 3amauu
(cpaBHEHHE HECKOJBKMX BApPHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBbIe nccienoBaTenLCKHe 1eliCTBUA.

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1IO3HAHU,

NpoBOAWUTE MO CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECIIOKHBIN
q)H3quCKHﬁ OKCIICPUMCHT, HeOOoJIbIII0e HUCCICIOBAHUC (bHSPI"IGCKOl"O SABJICHUA,
OLICHUBATh HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(i)OpMaLII/IIO, IMNOJIYYCHHYIO B XOZC
HCCJIICAOBAHUS WJIK SKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMyJ'II/IpOBaTB 0606H_IGHI/IH U BbBIBOJABI II0 pE3yjibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUAI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHnIee Pa3sBUTHC (1)I/I3I/I‘IGCKI/IX IponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHSTh Pa3UYHbIE METOJbl, HHCTPYMEHTHl M 3alpocChl MpHU MOHCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTHMAJbHYIO (hopMy MpencTaBieHus HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33/a4d HECIOXHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJICpKaHUEe 0JIaroKeIaTelIbHOCTH OOIIEHHS;
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOUKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHECHHOT'O q)HSI/I‘ICCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJB30BAaTh IMPCHUMYIICCTBA KOMaHI[HOI;'I u PIHIIHBPII[yaJ’IBHOﬁ pa60TbI
IIPU PEIICHUU KOHKPETHOHN (PH3HUECKON MTPOOIEMBI;

INpUHHUMAThL 1IN COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPENIeNIATh PO, 00CYKAATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBIMOJIHATh CBOK 4acTh Pa0OTHI, JOCTHras KAaueCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranuzanus:

BBISIBJISATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAIUX, TPEOYIOIIMX Ui peleHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXO0JAX NPUHATHUS peHIeHu (MHIUBUAYaIBHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIFHO COCTABJIATh QJITOPUTM peIIeHUs (PU3MUECKOW 3adaud WM IUIaHa
UCCIICIOBAaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MpeaaraéMble BApUAHThI PELICHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUST WM MpPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENLCTB, W3MEHHMBILUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYroro YeJI0BEKa B XOJ€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peueHHH (QU3UYECKUX 3a1ad Wi B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, €IUHMIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE, KHUJIKOE, razo00pazHoe), MEXaHMUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBieHus (IudQy3us, TEIIOBOE IBUKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPABHOMEPHOE NIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJI C 3aKpPEIUVIEHHOM OCBIO BpalleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TeJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalLeHus
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHMS B MPUPOJE: MPUMEPHl JABWKEHHS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOM OpraHU3M, IIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN;

OIKCBIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHWJIA YIPYTrOCTH, CHJAa TSDKECTH, BEC Tella, CHUJla TPEHUsS, [aBICHUE
(TBEpHOro Tema, >KMJIKOCTH, rasza), BBITAJIKUBAIOLIAs CHUJIa, MEXaHUYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), NPy OMUCAHUU NPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3YyEMbIX BEIMYUH, UX 0003HAYEHUS U €IMHULIBI
(Gu3NYeCKUX BEIMYUH, HAXOAWUTh (POpPMyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(bU3UUECKUX BEIHYNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (puU3MuUecKue SBIEHUS M TPOLECCHl, HCIOJIb3Ys
IpaBUiIa CIOXKEHUs CHUJ (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBeCcHs pbryara (0J0Ka), «30JI0TOE IMPaBUIIOY» MEXAHUKH,
3aKOH COXpaHEHHs MEXAaHMYeCKOM SHepruu, IMpH OSTOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHUECKOE BBIPaKEHUE;

OO0BSACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NPUUMHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMUYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3MYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [eHCTBUSA, HCIOJB3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3NYECKHE BEJIWYMHBI B (OPMYIBI U



MIPOBOJIUTH PACYEThl, HAXOAUTh CIPABOYHBIC NAHHBIC, HEOOXOIUMBIC IS PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMy4YeHHOU (DU3NYECKON BETMUNHBL,
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MPU TOMOIIN (U3HIECKUX
METOJIOB, B OINMUCAaHUM HCCIICIOBAHUS BBIICIATH IPOBEPIEMOE IPEANOI0KEHNE
(rumoTe3y), pa3auvyaTh W HHTEPIPETUPOBATH IOJTYYEHHBIM pe3ysnbTaT, HaXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BBIBOIBI 110 €T0 PE3YJIbTaTaM;

IIPOBOJIUTDH OIBITHI IO HAOITIOJACHUIO (PU3MYECKUX SBICHUN WM (PU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBaTh TPOBEPSEMBIE MPEANOIOXKECHHs, COOMPAaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;
BBITIOJIHSITh TIPSIMbIE U3MEPEHUS PAaCcCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIIEPATYPhl C UCIOJIH30BAHUEM AHAJIIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,
MPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHHU JIBMI)KEHMS TeJla, CUJIbl TPEHUsI CKOJIbKEHHUSI OT Beca Tejla, KayecTBa
00pabOTKM TMOBEPXHOCTEH TEJI W HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIOIIAU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl NPEUIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3ybTAaThl MOTYyYCHHOU
3aBUCUMOCTH (PU3MUYECKHX BEJIWYHMH B BHJE IPEIIOKCHHBIX TaOIWIl ¥ TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO Te€Na, CUJIa TPEHHS CKOJIbKEHUS, [aBJIEHUE BO3/yXa,
BBITAJIKUBAIOIIASA CHWJIA, JCHCTBYIOIIAs Ha TNOTPYXKEHHOE B IKUIKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEIINUHMHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABI>KHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTb;

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C ONOPOW HA MX OMHUCAHHUSA (B TOM 4YHUCJE: MOJIIMIHUKUA, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOM HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SIBIICHUH M HEOOXOIMMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) MPaKTHUECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalieHHnH C TpudopaMu M TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpese;



OCYIIECTBIATh OTOOp HMCTOUYHUKOB HH(popmaruu B VHTepHETe B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIB30BaTh MIPU BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NMpUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMsl HMHGPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHHUS O Pe3ysibTaTax MPOEKTOB MM YUEOHBIX UCCIIEI0BAHUH, IPU ITOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyNIE B COOTBETCTBUU C IIOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xonmy oOyuenuss B 8 kjacce mpeaMeTHbIE pe3yiabTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBILICHHBIA ¥ HEHACBILIEHHBIN ap, BIAXKHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

pa3nnyath siBIE€HUs (TEIUIOBOE pacIIMpeHue W cXkaTue, Terionepenayda, TEIUIOBOE
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTpU3ALUs Tell, B3aUMOJICHCTBUE
3aps0B, ACUCTBHS IJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, AECUCTBHE MarHUTHOIO IOJI HAa MPOBOAHHUK C TOKOM, JJIEKTPOMAarHUTHAas
UHAYKIMS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (PM3NYECKUX SBJICHUH B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (U3MYECKUE SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHUST B IPHUPOAE, KpHUCTauIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEeKTpUYECKUE SBJIEHUS B aTMmocdepe, HIIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUN;

OIKCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEepaTypa, BHYTPEHHSAsS SHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJENbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBICHHE TPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOITHOCTD JIEKTPHUIECKOTO TOKA), IPH
OMHMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBHCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKue SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBI€ TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUS BEIlEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma ns ydyacTtka nemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE M B KOHTEKCTE
CUTyaIui MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (QOPMYIIBI,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JIAHHBIX JUISI PEUICHUS 3aayH,
BbIOUpaTh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MOJTYYEHHOE 3HAUCHHE (DU3HUECKON BEIMYUHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MpPOOJIEMbI, KOTOPhIE MOXKHO PELIUTh MPU TMOMOIIK (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOJIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAJKA MPOBEICHUS] HCCIIECIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwUIspHBbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
U3NIydaroniel  (MOrJIomaroIie) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alUsi Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOMCTBa JJICKTPOMAarHWTa, CBOWCTBA DSJIEKTPOIABUTATEIIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEpPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJIHSITH TPSIMBbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIBHON BIAKHOCTH BO3/1yXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(U3MYECKUX BEIMYMH, CPaBHUBATh PE3yJbTaThl HM3MEPEHUNW C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOWU (DPU3UYECKON BEIMYMHBI OT JPYTOH C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOT0 CEYEHUsl U YJEIbHOTO CONMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOIHUKE,
WCCJIEIOBAaHNE TIOCIICIOBATEILHOTO WU TApaJICIbBHOTO COECIWHEHHH TPOBOTHUKOB):



IUTAHUPOBATh HCCleI0OBaHNe, coOOMpaTh YCTAaHOBKY U BBIMOJHATH U3MEpPEHUs, CIEAys
IPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMYUH (yIelbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
PEJI0KEHHON MHCTPYKLMH, U BBIYUCIIATH 3HAYEHUE BETUUYHHBI;

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHILMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa UX OMNMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETpP, BOJIBTMETP, CUETYUK AIIEKTPHUYECKOU
SHEPruM, OJJIEKTPOOCBETUTENbHBIE MPHOOpPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IIOCTOSSHHOTO TOKA), HWCIOJIb3ys 3HAaHHUA O CBOMCTBaX (PU3MUECKUX SBJIECHUU H
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCTHIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHHUs, 3JIEKTPOCKOI, PEoCcTar), COCTABISATH
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BATEeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® T[PUBOAUTH TpHUMEpPHl (HAXOAUTh HWH(AOPMALKIO O TMPUMEPAx) MPAKTUYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUHA B TIOBCEAHEBHOM JKW3HH Ui OOECIICYCHUs
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HMHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAHUW M NYTEM CpaBHEHHUS JOINOJIHUTENbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS INPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHON;

® 1CIIOJIb30BATh MPHU BBHIIOJHEHUU YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)kaHus, CHOpaBOYHblE MaTepHualibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3MYECKOTO COJECpKaHHUS, B TOM YHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  HCCIEI0BAaTENbCKON
JEATENIBHOCTH, TIPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATUMHBIN anmapar
Kypca (pU3HKH, CONTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB U HCCIEA0BAaHUNA (U3NYECKUX IPOLECCOB
pacnpenensiTh 00sf3aHHOCTH B IPYIMIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI,  BBICTPAUBATh
KOMMYHHKaTHBHOE B3aUMOJEHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K kxonny oOyuenus B 9 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



UCIIOJIb30BaTh TMOHSATHS: CHUCTEMa OTCUY€Ta, MaTepHalibHash TOYKa, TPACKTOPUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOr0 IBUXKEHHUs, Nedopmanus (yrnpyras, miacTu4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoJiedaHWsi U  BOJIHBI, 3BYK, HHOPa3ByK U  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- U ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEWHOE JIBUXCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJIMHEMHOE PpPACIPOCTPAHECHHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHUKHOBEHUE JTHHEHUYATOr0 CIEKTpa HU3JIYUECHHUS)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4YHOM cHCTEMBI, PEaKTUBHOE JIBU’KEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIBTPaUOIECTOBOIO M PEHTTEHOBCKOTO HM3JIYYCHUW, €CTECTBEHHBIN paJrOaKTHUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tea, UMITYIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprusi, TMOJHas MeXaHW4ecKas HSHEeprusi, MepuojJ M YacToTa KoleOaHWii, UIHHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUECKYI0 BEIMYHHY C JIPYTUMH BEIUYUHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3NYECKHE SBICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTEILHOCTH [ anmuies:, 3akoHbl Hpl0TOHA, 3aK0H COXpaHEHUST UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO U
MacCoBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alIMCHIBATH €0 MATEMATHUECKOE BBIPAKCHHE;



OOBSICHATh (pU3MUECKUE TMPOLECCHl W CBOWMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SIBICHUH, (U3NYECKHX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEJOCTAIOIIME WM
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
IPOBOAMTH PAcUéThl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3HYECKHX
METO/I0B,  MCIIOJb3ys  ONMCAaHUE  HCCIEAOBAaHUs,  BBLIENATH  IPOBEpseMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pa3JIOKEHHUE OEJIoro cBeTa B CIEKTpP, M3YYEHHE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HAOJII0JIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIIEKTPOB M3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaO0Opa 060PyA0BaHUs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTHh IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (M3MYECKUX BEJIMYMH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPa)KEHUs CBETa OT yIila MaJeHus U
yria OpejoMJIeHUsl OT yIila MaJieHus): IJIaHUpPOBaTh MCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (UKCHpOBaThb pE3yJibTaTbl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTh KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEJIWYMH (CpeiHsAs CKOpOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTh, YacTOTa M Tepuoja KojJeOaHWH MaTeMaTHYecKoro U MPYXKHUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
AQHAIM3UPOBATh IMOJyYEHHBIE pe3ylbTaThl C YYETOM 33JaHHOM MOTPEIIHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC NMPU3HAKM W3YYCHHBIX (U3MUYECKUX MOJENEH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TEJO0, TOYEUHBIM HMCTOYHUK CBETa, Jyd, TOHKas JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS U YCKOPEHHUSI, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOII, (oToaNmapaT, ONTHICCKIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKHUX 3aJ]a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O MpHUMEpax) NPaKTHIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU MMl OOecreueHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (Qu3MIecKkoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BATh MPH BBHIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(bu3NYECKOro CcoJep)KaHus, CIpPaBOUYHBIE MaTepualbl, pecypchl cetu HHTepHer,
BJIQJICTh TMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUN H3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
W3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COJECpKaHUSI, MyOJUYHO TPE/ICTABIATD
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

HOYPOYHOE INIVIAHUPOBAHUE

7 KJIACC
KosnuecTBo yacos
Ne TIpakr DJIEKTPOHHbBIE
n/ | Tema ypoka Kontpo ecKI Jara undposbie
- Bcero JbHBIE e U3ydeHUusi oOpa3oBaTeSibHbIE
padoThI paGoTHI pecypcbl

1 ®du3rka — HaykKa 0 Ipupojie. SIBIeHus mpuposl 1

2 dusnuecKue SABICHUS 1

3 du3nyecKue BEIIMYUHBI U UX U3MEPCHHE 1
VYpok-uccienosanue "M3mepenue remneparypsl Ipu

4 MTOMOIIIH KUJKOCTHOTO TEPMOMETpa M IaTYnKa 1 1
TeMneparypol"

5 Mertoap! HaydHOTO TT03HaHUsA. Onrcanune GU3NIECKUX 1 bubnuoreka [IOK
SIBJICHUU C IIOMOILBIO MOJeIen https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoressl: 1aabHOCTh

6 MoJETa mapyuKa, MyIEeHHOr0 TOPU30HTAIBHO, TEM 1 1
Oosble, yeM OoJblie BhICOTA ITycKa"

7 Crtpoenue BemecTBa. ONBITH, JOKA3bIBAIOIINE 1 bubnmorexa LIOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHrEe 4acTHI] BEIIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanne «OMBITHI 10 HAOTIOACHUIO 1 1
TEIUIOBOTO PACIIMPEHUS Ta30B»

10 ArperarHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

11 O6o06menue mo pazaeny «lleppoHayanbHbIE CBEICHHS 1 BH6J?HOTeKa LHOK
0 CTPOEHUU BEIIECTBA» https://m.edsoo0.ru/ff0a0378

12 Mexanunyeckoe aBuxeHue. PaBHoMepHoe u 1 bubnuotexa [JOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EAMHUITEI CKOPOCTH 1 but6mmoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

https://m.edsoo.ru/ff0a079c

14 Pacuer nnyty 1 BpeMeHU IBUKCHUSA BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ﬁg&?ﬁ%fg;gg}?maoﬂo
16 [TnoTHOCTH BemecTBa. Pacuer Macchl u oObeMa Teja bubmuorexa [IOK
T10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha"60paTopHa;1 pabota «Onpenenenue mioTHOCTU
TBEPIOTO TEJIay
18 Pemenue 3amgau o reme "[lnotHocTh BemecTa" Egggﬁ;f;;grou}?mal%c
19 Cuna xak XxapakTepucTHhka B3aumoaencTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yueHue 3aBUCUMOCTH
20 pactspkeHus (aedopmainuiu) NpyKUHbI OT
MIPUJIOKEHHOMN CHITBI»
21 [[IBnenue TsroTenus. Cuiia TSHKeCTH
29 CBsi3b MEXy CHIION TSKECTH U Maccoil Tena. Bec bubmuoreka [IOK
tena. Pemenne 3aga4d mo teme "Cuia tsoxectu"” https://m.edsoo.ru/ff0al778
23 Cwita TsbkecTd Ha Apyrux miaHetax. Gusndeckue bubnmnorexa [JOK
XapaKTEPUCTUKH IIJIAaHET https://m.edsoo.ru/ff0a1502
24 Hsmepenue cui. lunamometp ]r?tlfr?sj?/l//lr?wfgse:)(])_.[r(alliff0a18cc
bubnuotexa [JOK
25 Bec rena. Hesecomocrts https://m.edsogru/ff0a1778
26 Cnome\{me ABYX CHJI, HAIPABJIEHHBIX I10 OJHOM BI/I6J'.II/IOTeKa HOK
npsiMoil. PaBHOAECTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHonelcTByromas cui'”
28 Cuna tpenus u e€ BUIbl. TpeHue B IpUPOJIe U TEXHUKE BH@HOTeKa HOK
https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH CHITBI bubnuorexa [IOK

TPCHUS CKOJILXKCHUA OT CUJIBI JABJICHUSA U XapaKTepa

https://m.edsoo.ru/ff0alcc8
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COIIPHUKACAOIUXCs HOBerHOCTCfI))

Pemienue 3aiay Ha onpeeneHue paBHOACHCTBYIONIEH

30
CHJIBI
Pemenue 3amau mo Temam: «Bec Temay, «I'padudeckoe 5uG ITOK
31 n3o0pakeHue cuiny, «Cuib», «PaBHOIEHCTBYIOMAS " J_IHOTeKa
https://m.edsoo.ru/ff0alde0
CHII»
KonTtponpHas pabora no Temam: «MexaHudeckoe
32 IBUXKEeHHE», «Macca, IIIoTHOCThY, «Bec Tenay,
«['padmueckoe n3obpaxxkenue cuiny, «CUib»
33 Hasnenue. CiocoObl yMEHBIIICHUS U YBEIIMUCHUS bubmmoreka [JOK
JIaBJICHHUSI https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Tra3a OT bubnnorexa [JOK
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenava naBieHust TBEPABIMU TEJIaAMU, KUIKOCTIMHU bubmmoreka [JOK
u razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®KUIKOCTH U Ta3e, BBI3BAHHOE JICHCTBUEM bubnnorexa [JOK
CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «J/laBneHue B KUIAKOCTH U bubmuoreka [IOK
rasze. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubmmoreka IIOK
38 Coobmarommecs cocy el https://m.edsoo0.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmaorexa LIOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
41 ATMocdepa 3eMiTu ¥ MPUIHUHBI €€ CYIeCTBOBAHUS BH6J?HOTeKa 0K
https://m.edsoo.ru/ff0a2b5a
bubnunorexa LIOK
42 Bec Bosayxa. ATmocepHoe naBiicHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro nasnenus. OnbIT bubmmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTBH aTMOC(HEPHOTO JaBICHUS OT BBICOTHI HaJl bubmuoreka [IOK

YPOBHEM MOPSI

https://m.edsoo.ru/ff0a2fc4
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bapomerp-anepous. AtmocdepHoe 1aBieHue Ha

bubnunoreka LIOK

45 Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo Teme " AtmocdhepHoe naBieHue"
47 JlelicTBUE KUJIKOCTH U T'a3a HA MOTPYKEHHOE B HUX bubnmnoreka HOK
TeJ0. ApXuMeI0Ba CHIIa https://m.edsoo.ru/ff0a3276
18 mmargouen cum, ke o6l a 010 ) BuGmorerca LIOK
HOIPYAKEHHO B KUKOCTE https://m.edsoo.ru/ff0a33fc
o | oot pors 1o e ionernam 1 B 10K
MOTPYKEHHOMU B )KHJIKOCTh YaCTH Telay hitps://m.edsoo.rL/ff0a3514
bubmmoreka [JOK
S0 [napatue en https://m.edsogru/ff0a3a96
JlaboparopHas padota "KoHCTpyrpoBaHue apeomeTpa
51 WM KOHCTPYHUPOBAHUE JIOAKHU U OMpeieieHue e 1
rpy30H01bEMHOCTH"
Pemenue 3agau no remam: «llnaBanue cynos.
52 BOSleXOHJ'IaIl[%aHI/IC», «/laBnenue TBGp)ILIiI(HTeJ'I, BH@HOTeKa HOK
KHIKOCTeH H 2308 https://m.edsoo.ru/ff0a3654
53 KoHntponbHas 1:1a60Ta 1o Teme «JlaBneHue TBEpAbIX
TeJI, )KUJIKOCTEH U Ta30B)»
55 MourocTs. EQUHAIBI MOIIHOCTH ﬁggs?ﬁr?]?:é(sigrou/ﬁfma?)mz
56 ypOK-HCCJ’ICE{OBaHHe "P?.C‘{éT MOIIHOCTH, 1
pa3BHBAEMOM MPHU MOIBEME 10 JECTHHIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe cuil Ha
phIaare
58 Prruaru B TexHuke, ObITy 1 ipupose. JlaboparopHas 05 bubnmnoreka [JOK
pabota «lccrnenoBanue yCIOBU PaBHOBECHS PhIYara https://m.edsoo.ru/ff0a478e
59 Pemenue 3amgau no reme «Ycia0BUSI paBHOBECUS bubnmoreka [JOK
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pbriara»

https://m.edsoo.ru/ff0a48a6

KoaddumuenT none3noro neicTBus MEXaHU3Ma.

60 JlaboparopHas pabota «3meperne KI1J] HaknoHHOI 1 0.5

IJIOCKOCTH
" " bubnuorexa [JOK

61 Pemenne 3amau mo reme "Pabdora, momnocTs, KIT/] 1 https://m.edso0.ru/ff0adc4s

62 Mexanunyeckas sneprus. Kunernueckas u 1 bubnmnoreka HOK
MOTEHIIMATbHAsI SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU 1 bubmnorexa [IOK

https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT 10 TeMe "DKCIepUMEHTAITBHOE

64 orpezieNieHne N3MEHEHUS! KWHETHYECKON 1 1 1
MOTCHIUATHHON YHEPTHH MPU CKATHIBAHUU TEJIA T10
HAaKJIOHHOM miockocTy"

65 KonTponbnas pabota no teme «PaboTta 1 MOIIHOCTb. 1
OHeprus»

66 PesepsHblii ypok. Pabora ¢ TekcTamu 1o teme 1 bubmuoreka [IOK
"MexaHn4eckoe aOBHKeHHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme bubmuoreka [IOK

67 " N . B 1 .

JlaBieHue TBEPBIX TEJN, )KUAKOCTEN U ra30B https://m.edsoo.ru/ffOa4ffe
PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme
68 " " 1
Pa6ota. MoiHocTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a48a6
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8 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
0 ara OBbIE
Tema ypoka Kourpo  IIpakrm  Jart HHGpPOBLI
n/n Bcero JIbHbIE yeckue u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI pecypchl
1 OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON 1 bubnmoreka [JOK
TEOPHUU U UX ONBITHBIE IIOATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopnenu TBEpIOTO, KHUAKOTO U ra3000pa3HOro bubnuoreka [IOK
3 . 1 .
COCTOSIHUI BEIlECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSHUH BEIIeCTBA HA OCHOBE 1
MOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKOM Teopuu
5 Kpucrammmaeckue u amopdHbie Tena 1 Eubmorexa ITOK
P p https://m.eds00.ru/ff0a5800
6 CmaunBaHue U KanwuisipHoCTh. [loBepxHOCTHOE 1 bubnmnorexa [JOK
HaTSDKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacuiupeHue U cxaTue 1 Eubmorexa IIOK
P p https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBs3b TEeMIIEpaTyphl CO CKOPOCTHIO 1
TEIJIOBOTO JBM)KEHHUS YaCTHUII
9 Buytpennsist sHeprust. CriocoObl H3MEHEHUs 1 bubnuoreka [IOK
BHYTPEHHEHN YHEPrun https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buppt Tenonepenain 1 https://m.edsoo.ru/ff0a6412
Ypok-koHpepentus "[IpakTudeckoe UCTIOIb30BaHUE
11 TeI:'IHOBBIX(I())BI:)f/IlcﬁB BE Ie)CTB Y MaTepHaJIOB B LETSAX 1 1 bubmorexa LIOK
" m p I https://m.edsoo.ru/ff0a65c0
3HEeprocOepex eHus
bu6mmorexa [IOK
12 KonunuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTb 1 https://m.edsoo.ru/ff0a6976
13 VYpaBHeH#He TeII0BOTO Oananca. TermnooOMeH u 1 bubnnoreka [HOK

TCIIJIOBOC PABHOBCCUC

https://m.edsoo.ru/ff0a7088
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JlaGopaTtopHnas pabora "VccienoBanue siBJICHUS

bubmuoreka [JOK

14 i i
TGHJI(')‘O6M€Ha MIPU CMEIIMBAHUU XOJIOJAHOU U Topsiueit https://m.edsoo.ru/f0a6ag8
BOJIbI
15 Pacuyer konruecTBa TEIIOTH, HEOOXOAUMOTO ISt
HarpeBaHus Tejla U BBIACISEMOTO UM TP OXJIaKICHUU
JlabopaTtopHast pabota "OnpezenieHue yaeabHON bubnnoreka [HOK
16 " '
TEIJIOEMKOCTH BEIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMIMBA. Y IeJbHas TEeII0Ta CrOPaHUS bubmnorexa LIOK
p ' p https://m.edsoo.ru/ff0a7b5a
18 IL1aBnenue n 0TBEpIEBaHNE KPUCTATUTMYECKHUX TEIL. bubnnoreka [JOK
YaenwHas TEoTa MIaBJICHUS https://m.edsoo.ru/ff0a71d2
JlaboparopHas pabota "Onpenenenue yneabHOU bubnuorexa [JOK
19 " :
TEIUIOTHI TIJIaBJICHHUS JIbAA https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
2 IT .U
0 apooOpa3zoBaHue u KoHjeHcamus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temaora napooOpa3oBaHus U
21 KOHJICHCA Hfl 3aBHUCHUMOCTH Tele'Ie aIT) bl KUTICHUS bubmorexa LIOK
! LUTH. patyp https://m.edsoo.ru/ff0a786¢c
0T aTMOC(epHOTO JTaBICHUS
29 BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota bubnnoreka [JOK
"OnpeseneHne OTHOCUTEIHHOM BIaKHOCTH BO3TyXxa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3a1au Ha onpeiereHUE BIaXKHOCTH BO31yXa
24 [TpunIMIBI paboThI TEMIOBBIX ABUTaTeneil. [lapoBas
TypOuHa. J[BuraTesb BHyTPEHHETO CTOPAHUS
o5 KIIJI TermoBoro aBurarens. TeninoBbie IBUTATENH U bubnmoreka [JOK
3al[UTa OKPYXKAKOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
2% 3aK0OH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B
TETJIOBBIX MTPOIIECcCcax
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
27 "TS‘IJ‘IOBHC HBJ‘ICHI/ISII) I/I3MeHe§me arperaTHbIX bubmorexa LIOK
. o p https://m.edsoo.ru/ff0a83f2
COCTOSIHH BEIIeCTBa
28 KonTtponbnas padota mo teme "TermoBbie siBICHUS. bubnnoreka [HOK

W3meHeHue arperaTHbIX COCTOSIHUM BelecTna”

https://m.edsoo.ru/ff0a86ae
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29

DnekTpu3anus Tell. J[Ba poja 3JeKTpHUUECKHX 3apsiioB

VYpoxk-uccienopanue "IneKTpU3aus T€I UHIYKIUEH

30 . L
U TIPU COMPUKOCHOBEHUU
. bubmuorexa [JOK
31 B3anmoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona https://m.edsoo.ru/ff0ag7ed
OnekTpuueckoe nose. HanpskeHHOCTh
32 DJIEKT quecxoro mosist. 11 I/II)H UII CYNIEPIIO3UIIAN bubmnorexa LIOK
p 1 Uil yrep H https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
33 Hocurenu snexkTpuueckux 3apsiaoB. JJIeMeHTapHbIN
3apsia. CTpoeHue aTtoma
34 [IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH COXPAHCHHS bubnnoreka [JOK
3JIEKTPUYECKOT0 3apsijia https://m.edsoo.ru/ff0a8ef6
Pewienue 3a1au Ha npUMEHEHUE CBOMCTB bubnnoreka [JOK
35 _
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKUH TOK, YCIIOBUS €r0 CYyLIECTBOBAHHUS. bubnnorexa [JOK
HICTOYHMKH 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlelicTBUS 2JIEKTPUYECKOTO TOKA bubmmorexa LOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccienoBanue "JleficTBre 37EKTPUUECKOTO MO 1
Ha IPOBOJIHUKH U TUSJIEKTPUKH"
39 DNEKTPUUECKU TOK B METAJUIAX, JKUJKOCTSIX U Ta3ax bubmorexa LIOK
p KA https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas ernb U €€ COCTaBHbIC YaCTH
Cuna Toka. JlaboparopHas pabota "M3mepenue u bubnnorexka [JOK
41 " 0.5 _
pEeryJIMpOBaHUE CUIIBI TOKA https://m.edsoo.ru/ff0a8bd6
DIIeKTprUYecKoe HanpsikeHue. BonbT™merp.
42 Jlabo IE)ITO Has a6o£a "U3mepenue u elr) JIMPOBaHUE 0.5 bubmorexa LIOK
patop " p P perymp ' https://m.edsoo.ru/ff0a9e14
HATPSDKESHUS
ComnpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubmuorexa [JOK
43 -
COIPOTUBIIEHUE BENECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopatopHas paboTa "3aBUCUMOCTH 3JIEKTPUIECKOTO 1 bubnuoreka [IOK

COIIPOTUBJICHUA ITPOBOJHUKA OT €TI0 JJIMHBI, IIOIIaan

https://m.edsoo.ru/ff0aa738
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MOINIEPEYHOI0 CEUCHUS U MaTepraia"

45 3aBHCUMOCTD CHJIBI TOKA OT HamnpshkeHus. 3akoH Oma bubnunorexa LIOK
JUISl y4aCTKa LENH https://m.edsoo.ru/ff0aad4a
JlabopaTtopHas pabota "HccnenoBanue 3aBUCUMOCTH
16 CHWJIBI TOKA, UAYIIETO Yepe3 pe3ucTop, OT bubnmoreka [JOK
COIIPOTHUBIICHHS PE3UCTOPA U HANPSHKEHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope”
47 [TocnenoBarenbHOE U MapalieIbHOE COSTUHEHHS
MIPOBOTHUKOB
JlaGopaTtopHas pabota "[IpoBepka npaBuiia CI0KEHHS
48 HaI }II))KSHI:/Iﬁ 1} pI/I nocneﬂfBaTefJ)ILHof/[ COETMHEHUU bubmorexa LIOK
p P " https://m.edsoo.ru/ff0aaas8
JIBYX PE3UCTOPOB
49 JlaboparopHnas pabota "IIpoBepka npaBuia Assi CHUIIbI bubnuorexa [JOK
TOKA MPU apaJJIETLHOM COSTUHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha mpumeHenue 3akoHa Oma s bubnnoreka [JOK
Pa3IMYHOIO COCIMHEHHUS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. 3aKOH bubnuotexa [JOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
50 JlaGopaTtopHast pabota "Onpenenenue paboThl U bubnmnoreka [JOK
MOIIIHOCTH 3JEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUeCcKHe e U MOTPEeOUTENH NEKTPUIECKON bubnmnoreka [JOK
53 _
sHepruu B ObITy. KopoTkoe 3aMbIkaHue https://m.edsoo.ru/ff0ab660
[ToarotoBka Kk KOHTPOIBHOU paboTe MO TeMe
54 "aneKT NYECKUEe 3apsu11>1 3a pSI}KeHHI)Ie TeJa U UX bubamorexa [IOK
P N P - 24P N . " https://m.edsoo.ru/ff0abd2c
B3auMOieCcTBUs. [IOCTOSIHHBIN 2TIEKTPUUYECKUNA TOK
KonTpomnpHas pabota o Teme "DiaeKTpuuecKkue
55 3a 51111:)1 3a SDIE)GHHI)Ie Teaa v Ux B3aPIl\/II)OJIGI>'ICTBH$I bubmioreka LTOK
p - 24P . o " ' https://m.edsoo.ru/ff0abea8
ITocTOsTHHBIN 37IEKTPUUECKHI TOK
56 [TocTostHHBIE MAarHUTHI, X B3aUMOJEICTBUE
57 VYpoxk-uccnenosanue "M3yuenue noyen mocTOsTHHBIX bubnmuotexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruautHoe nojie. MarHuTHOE 1oJIe 3eMJTH U €T0 bu6mmorexa [{OK
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3HA4YCHHUC IJI )KU3HHU Ha 3emie

https://m.edsoo.ru/ff0acOba

OnbIT OpcTeaa. MarHuTHOE MOJIE JIEKTPUUECKOTO

59
TOKa MarHuTHOE 1oJie KaTyLIKU ¢ TOKOM

[IpuMeHeHne IeKTPOMarHuTOB B TEXHHKE.
60 JlaGopaTtopHnas pabora "M3yueHue aeicTBus
MarHUTHOT'O TOJIsl HA IPOBOAHUK C TOKOM"

DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 3MeKTpoABUTATENEH B TEXHUYECKUX

61 yCTpoicTBax U Ha TpaHcnopte. JlaboparopHas padora
"KoHcTpynpoBaHue u usydeHue paboTsl
aJeKTpoBUraTess"

Onpitel @apanes. 3aKOH NEKTPOMArHUTHOM

62 uHaykuuu. IIpasuno Jlenna

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

DnekTporeHeparop. CrocoObl MOTydeHUs
63 ANEKTPUYECKOIN SHEPTrUuu. DNEKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX HCTOYHHUKAX OHEPTUn

[ToaroroBka Kk KOHTPOJIBHOU paboOTE MO TEME

64
"DJIeKTpUUECKUE U MAarHUTHBIE SIBIICHUS"

KontponbHas pabota no Teme "DiaeKTpudeckue u
MarHuTHBIC SIBJICHUS"

65

PesepBHblit ypok. Pabota ¢ TekcTtamu 1o teme

66 n n
TenoBele SIBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme
"TIoCTOSIHHBIN 2IEKTPUUECKUNA TOK"

67

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
"MarauTHbIE SIBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68

68

145

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



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0ac86c
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9 KJIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Jl:;-) Tema ypoxa Konrpoanr Ilpakru-  [dara uudposbie
u Bcero HbIE yeckmne u3ydyeHusi odpa3oBaTesIbHbIE
padoThbI padoThbI pecypcbl
1 Mexannueckoe qBuxeHne. MaTepuanbHas TOUKa 1
5 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUIECKOTO 1 bu6mmoreka [IOK
JBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepnoe npsmonuneiinoe apmxenue. Cpennsis 1
Y MTHOBEHHAsi CKOPOCTh
5 [TpsimonHEtHOE PaBHOYCKOPEHHOE ABUKECHHUE. 1 bubnnoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSAMOIMHENHOTO PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlabopaTtopHas pabota "OrnpeneneHue yCKOpeHUs Tena
7 MIPY PABHOYCKOPEHHOM JIBUYKEHHH MO0 HAKIIOHHON 1 1 bubmmorexa [TOK
HocKocTI" https://m.edsoo.ru/ff0adb18
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE NBMKEHUE 11O OKPYKHOCTH. [lepruon u 1 bubnmuorexa [JOK
gacTtoTa oOpanienus. JInHeHas U yrioBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHHE 1
11 [Iepseii 3akoH HproTOHA. BexTop cuibl 1 Eﬁﬁﬂ:ﬁgﬁﬁf 0ae612
12 Bropoii 3akon Hetotona. PaBHozelicTBytomIas cuna 1 }r?tIf:;I/P/Ir(r)]T:;(sch)Irou/I?f 0ae7%a
13 Tperuii 3akoH Herorona. Cyneprno3nunus cui 1 bubmuoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

https://m.edso0.ru/ff0ae982

14 Pemenue 3ana4y Ha mpuMeHeHue 3akoHOB HeroToHa bubmmorexa LIOK
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocmn. 3axon I'yxa pmetsoosufisseca
16 Pemenue 3anad no reme «Cuia ynpyroctu
17 JlabopaTtopHas pabota «OnpeneneHnue KeCTKOCTH bubnuorexa [JOK
MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cina Tpetns https://m.edsogru/fanf738
bubnuorexa [JOK
19 Pemenue 3agau no reme «Cuiia TpeHUsD https://m.e dsogru /F0afa26
20 JlaboparopHas padota "Onpenenenne KodphuueHTa bubnnoreka [JOK
TPEHMSI CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HeroToHa. Crita bubmuorexa [JOK
ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubnuoteka [JOK
YckopeHnne cBOOOTHOTO MaeHHS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHuEe TEI BOKPYT
23 rpaBuTanmoHHOro eHTpa (ConHedHas cucrema).
lNanmaktukn"
24 Pemenue 3agau no teme "Cuiia TSKECTU U 3aKOH bubnmoreka [JOK
BCEMHUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckas ckopocTs. HeBecomocTs u bubnnorexka [JOK
IEPETPY3KU https://m.edsoo.ru/ff0af33c
PaBHoBecue matepuanbHOW TOUKU. AOGCOITIOTHO
26 TBEp0€ Teno. PaBHOBecHe TBEPAOTO Tema C bubmmorexa LOK

3aKpEIUIEHHOW OCBIO BPAILLICHUS

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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27

MowmeHT cuisl. LeHTp TsKECTH

28 Pemenue 3anayd no reme "MomeHT cuibl. LleHTp bubmuorexa [JOK
TsKeCTH" https://m.edsoo.ru/ff0b02b4
29 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe bubnmoreka [JOK
"MexaHndeckoe aBrKeHue. Bzanmoaeiicteue Ten" https://m.edsoo.ru/ff0b0408
30 KontponsHas pabora £10 TeMe "MexaHuueckoe bubmuorexa [IOK
nBmkenne. Bzaumoneiictsue ten'” https://m.edsoo.ru/ff0b06ec
31 Nmnynsc Tena. MMnynse cuibl. 3aKOH COXpaHEHUS bubnuoreka [IOK
MMITyJIbCA. YIIPYTO€ U HEYNPYTroe B3auMOICUCTBUE https://m.edsoo.ru/ff0b07fa
39 Pemenue 3aga4 no teme "3akoH COXpaHEHUS bu6mmoreka [IOK
uMITynbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koudepennus "PeakTuBHOE ABIKEHHE B
IPUPOJIE U TEXHUKE"
bubnnoreka [JOK
34 Mexanunyeckasi paboTa U MOITHOCTh https://m.e dsogru /£10b0a84
35 PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U CHITBI bubnnoreka [JOK
TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenre paboThl CHITBI
36 TPEHUS [IPU PABHOMEPHOM JBUKEHUU TeJa MO
TOPU30HTAIBHON TOBEPXHOCTU»
37 Cas13b sHepruu u padoTsl. [loTeHnmanbHas sHeprus
38 Kunerndeckas sHeprus. Teopema 0 KHHETHUECKOU bubnmoreka [JOK
SHEPIUuu https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «/3y4ueHue 3aKkoHa COXpaHECHHS bubnmoreka [JOK
SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebatenbHoe IBMIKEHHE U €T0 XapaKTEPUCTHKH bubmmorexa [JOK

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

3aryxaromue Koinebanus. BeiHyX1eHHbIE KoJIeOaHMsl.

bubmuorexa [JOK

42 Pe3zonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil U Ipy>KMHHbBINA MasiTHUKU
44 VYpok-uccienoBanue «3aBUCUMOCTb IEPUOJIA bubnmoreka [JOK
KOJICOaHHUH OT KECTKOCTH MPYKUHBI M MacChl TPy3a https://m.edsoo.ru/ff0b197a
45 [IpeBparnienue 3HEprun NP MEXaHUUYECKUX
KOJICOAHUSIX
46 JlaboparopHas pabota «Onpeaenenrue 4acToTsl U bubnnoreka [JOK
neproJia KojaeOaHuit MPYKMHHOTO MasSTHUKA) https://m.edsoo.ru/ff0blaec
JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH
47 nepuoja kojaebaHui rpysa, MOABEIIEHHOTO K HUTH, OT bubmmorexa LOK
https://m.edsoo.ru/ff0b197a
MAacchl Tpy3a»
48 Mexanundeckue BoaHbI. CBOMCTBA MEXaHUYCCKHUX bu6mmoreka [IOK
BOJIH. [IpoA0JIbHBIE M MONIEPEYHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 VYpoxk-koHpepenus "MexaHU4eCKre BOITHBI B
TBEpIOM Tene. CeilicMuiecKre BOTHBI"
50 3ByK. PacnipocTpaneHue U oTpakeHHe 3ByKa
51 VYpoxk-uccnenosanue "HabnroaeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"
59 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUM
pE30HaHC
53 Ypok-koHpepenmus "YapTpa3Byk U HHPPa3BYK B bubnuorexa [JOK
IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [TonroroBka Kk KOHTPOJIBHOU padoTe Mo TeMe "3aKOHBI bubnuoreka [IOK
coxpaHeHus. MexaHndeckue KojieOaHusi U BOJHBI'" https://m.edsoo.ru/ff0b25f0
55 KonTtponbHas pabota no Teme "3aKoHbI COXpaHEHUS.
Mexannueckue KoneOaHus: U BOJTHBI"
56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATrHUTHBIE BOJHBI bubnuorexa [JOK



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

https://m.edsoo.ru/ff0b2abe

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepenius "llkana 31eKTpOMarHUTHBIX
58 BOJIH. Vcronp30BaHue 3JIEKTPOMArHUTHBIX BOJIH IS bubmmorexa [TOK
. | P https://m.edsoo.ru/ff0b2fe6
COTOBOM CBSI3U
VYpoxk-uccinenosanue "M3yuenne cBONCTB
bu6mmoreka [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIIBHOTO
" https://m.edsoo.ru/ff0b2c6c
tenedoHa
50 Pemenue 3a1ay Ha onpeeneHne 4acTOThl U AJTUHBI
3IEKTPOMArHUTHOUN BOJTHBI
DneKkTpoMarHuTHas mpupoza ceera. CKOpocTh CBeTa. bubnunoreka [JOK
61 .
BousiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBeta. [IpsiMonuHeitHOe pacnpocTpaHeHue bubmuorexa [JOK
ceera. 3atmenust ConHua u JIyHbt https://m.edsoo.ru/ff0b3658
63 3aKoH OoTpaxkeHus cBeTa. 3epkana. Pemenue 3aiau Ha bubnuoteka [JOK
IIPUMEHEHNE 3aKOHA OTPaKCHUS CBETa https://m.edsoo.ru/ffOb38c4
bu6mmoreka [IOK
64 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS CBETA
https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonp3oBaHme MOTHOTO BHYTPEHHETO OTPAXKCHUS B bubmorexa HOK
yIp P https://m.edsoo.ru/ffOb3c5c
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH
66 yTJ1a IPEJIOMIICHHUST CBETOBOTO JIy4a OT yTJia TaIeHUs
Ha rpanuie "Bo3ayx-crekio""
Ypok-koHpepenus "Vcnonb30BaHre TOTHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IbI,
ONTHUKOBOJIOKOHHAS CBSI3H"
68 JIunzel. OnTrUyeckas cuiia JIMH3bI bubnmoreka [JOK
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https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenue n3o0paxeHUi B TMH3aX bubmmorexa [JOK
https://m.edsoo.ru/ff0b444a
70 JlaboparopHnas padota "Onpenenenue GOKyCHOTO bubnmoreka [JOK
PACCTOSIHUS U ONITHYECKOM CHUJTBI COOMPAOIIEH JIMH3BI" https://m.edsoo.ru/ff0b4206
7 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bubnmoreka [JOK
npuoopsr" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onrtuyeckas cucrema. 3peHue bubmmorexa LOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "edexrsr 3penus. Kak
COXpaHUTb 3peHue"
Paznoxxenue 6enoro ceera B crieKTp. ONbITHI
74 Herotona. CrnoxeHne CrieKTpaibHbIX [[BETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaGopaTtopHas pa6ota "OMBITHI TTO PA3IOKEHHUIO
75 0enoro cBeTa B CIIEKTP M BOCIPHUATHIO IIBETA bubnuotexa [JOK
MPEIMETOB MPHU X HAOIIOIEHUU Yepe3 I[BETOBBIE https://m.edsoo.ru/ff0c0e2a
bunbTper"
76 VYpok-npaktukym "BoiHOBBIE CBOWCTBA CBETA!
qucnepcus, uHTepdepeHuus u qudpaxaus'
bu6mmorexa [IOK
77 Omnerter Pesepdopna u mraneTapHast MOJIeb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue u norioueHue ceera atToMoM. KBaHTHI. bubnnorexka [JOK
JInnenyaTeie CIIEKTPBI https://m.edsoo.ru/ffOc144c
80 VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB bubnmuorexa [JOK
WCITYyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PamnoakTrBHOCTE U €€ BUIIBI bu6mmoreka [IOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0c1672

82 Ctpoenue aToMHOTO siipa. Hykinonnas Mmozens bubmmorexa LIOK
https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIe peBpatienus. M30Tombl bubmmorexa [TOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3amau mo teme: "PamnoakTHBHEIE bubmuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 Ypok-koHpepennus "PagnoakTuBHbIC U3TYYCHUS B bubnnoreka [JOK
pUpoJe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
S nepHble peakuuu. 3aKOHbI COXPAHEHHUSI 3apsAJ0BOTO U bubnuorexa [JOK
87
MacCOBOT'0 YU CEN https://m.edsoo.ru/ff0c1c58
88 DHeprus cBs3U aTOMHBIX siiep. CBsA3b MacChl U bubnnorexa [HOK
SHEPruun https://m.edsoo.ru/ff0cld7a
89 Pemenue 3angau no reme "Anepusie peakuuu”
90 Peakuuu cunresa u nenenus saep. MIctounuku bubnuoteka [JOK
sHeprun CoJIHILIA U 3BE3] https://m.edsoo.ru/ff0c1e88
01 Vpoxk-konpepenuus "AnepHas sHepreruka. JledcTBus
pPaauoOaKTUBHBIX U3Ty4YE€HUN HA KUBBIE OpraHU3MBI"
[TonroroBka Kk KOHTPOJIBHOU paboTe Mo Teme
92 "DNEeKTpOMarHuTHOE 1oJ€e. DIEKTPOMArHUTHBIE bubmmorexa LIOK
https://m.edsoo.ru/ff0c223e
BOJIHBIL. KBaHTOBBIC siBIEHUS"
KonTpomnpHas paboTta o Teme "IIeKTpPOMarHUTHOE
93 noJie. DJIEKTpOMarHuTHbie BoJHbI. KBaHTOBBIE
ABJICHUS"
94 [ToBTOpenwue, 0600meHNE. JlabopaTopHbIe pabOTHI TIO bubnmuotexa [JOK
Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpeHnue, 06001eHNe. Pemenne pacyeTHRIX U bubnmoreka [JOK



https://m.edsoo.ru/ff0c1672
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KaueCTBEHHBIX 3a/a4 1o teme "Temnossle mpoueccs!”

https://m.edsoo.ru/ff0c2572

[ToBTOpeHme, 0600IIeHNE. Pernenne pacyeTHhIX 1

" bubnnoreka [HOK
96 Ka‘-IeCTBeHI;I'I?IX 3aga4 1o teme "KIIJ] TermaoBbix 1 https://m.edsoo.ru/f0c2a22
JBUTATENCH
[ToBTOpeHme, 0600IIeHNE. Perenne pacyeTHhIX 1
97 KadyecTBEeHHBIX 3amad no teme "KIIJ] 1 bubmorexa [JOK
H" https://m.edsoo.ru/ff0c2b30
AIEKTPOYCTAaHOBOK
08 [ToBTOpenue, 060o6meHue. JlaboparopHsie paboThI 1O 1 1 bubnuorexa [JOK
Kypcy "CBeTOBbIE sIBIEHUA" https://m.edsoo.ru/ff0c2c52
99 [ToBTrOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme 1 bubnuorexa [IOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpeHue, 0600meHue. PaboTta ¢ TekcTamu 1Mo Teme 1 bubnunoreka [JOK
"KonebGanus u BoIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06061meHne. PaboTa ¢ Tekctamu o Teme 1 bubnnorexka [JOK
"CBeToBbI€ sIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606meHue. Pabota ¢ Tekctamu o Teme 1
"KBaHToBas u siiepHas puzuka"
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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