MUHUCTEPCTBO ITPOCBEIIEHUS POCCUICKOM OEJEPALTINA
Munncreperso o6pasoBanus Pecniy6anku Tataperan
MKY "Ortaen o6pazoBanus' McnolHHTebHOr0 KOMHTETA Yepemmanckoro
MYHHUHNAJbHOIO paiioHa
MBOY "Crapokaneesckas COII"

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
MO EMI] MBOY 3amectutenb mupekropano  Jupexktop MBO,
el

l "Crapokaneesckas COIII" YBP MBOY )OKaTIEZBK
7% "Crapoxaneeckast COILI" 47 s
Xucamuena P.1 gjﬁ) ™ “‘K
Jlykmanosa P51 Flpuieas( 62 3%[5
oT 28. 08 .2025 . ot 28.08. 2025 . e .
PABOYAS ITIPOTPAMMA
yuebHoro npeamera «®usuka. bBazoswrii YPOBEHb)»

1is oby4aroiuxes 7 — 9 kinaccos

cesio Crapoe Kaneeso 2025




HOACHUTEJBbHASA 3AIINCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI COCTaBiIeHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnUTaHus W KoOHIENIMHM TNpenojaBaHus y4eOHOTO
npeamera «Pu3nka.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTU OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3UKH Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uMKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeesieHHe y4eOHOTO MaTepuana 1o TojaaM
o0ydeHust (1o Kjiaccam), NpenjgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYK0 Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEPKAHMS M Y4€TE€ BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOJUYECKON MOMOIIN YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actrpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna w3 TNMaBHBIX 3a7ad (U3NYECKOro oOpa3oBaHUs B CTPYKType oOIiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTHM U HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTB!

Hay4YHO OOBSCHSTH SIBJICHUS;
OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUSI;
MHTEPIPETUPOBATH JTaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJIS IIOJYyUYEHUS BBIBOJOB.

[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmnuu npenoaasanust yueOHoro npenMera «®usmka» B 00pa30BaTEIbHBIX OPTaHU3ALNAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsewienust Poccuiickoit denepannn
(mportokon ot 3 nexabps 2019 r. Ne [IK-4BH).

Henu n3yvyenus Gpu3nku:
npuoOpeTeHue HMHTepeca M CTpeMJIEHHMs] O0y4aroummxcsd K HayYHOMY H3YUEHHUIO TMPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUS U (JOPMUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOUICHHUSI K OKPY>KAIOLIUM SIBJICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHMSI MaTE€pPHUU
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dopmHpoBaHUE TMpeICTaBICHUH O posiu (PU3MKH AN pa3BUTHs JPYTrUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHil;



pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cepax Oymymiel nmpodeccnoHaIbHON NesATEeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIEMy 0O0yUEHHIO B 3TOM HalpaBJICHUH.
JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
npUOOpeTeHNuEe 3HAHUM O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHUIl OMHChIBaTh M OOBSACHATH (PU3UYECKUE SBICHHUS C HCIOJIB30BAaHUEM
MOJIy4YEHHBIX 3HAHUI;
OCBOEHHE METOJIOB PELICHHs MPOCTEHIINX pPAcUETHBIX 3aJa4 C HCIOJIb30BaHHEM (DU3HUECKUX
MoJielieil, TBOPYECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUN HAOJIOAaTh NPUPOAHBIC SIBICHUS M BBINOIHATH ONBITHI, J1A0OPATOPHBIC
paboThI U SKCIEPUMEHTAIbHbBIE HCCIIEA0BAaHUS C UCIOIb30BAaHUEM U3MEPUTENIBHBIX IPUOOPOB;
ocBoeHue MpuEMOB paboThl ¢ HHPOpManKel PU3NIECKOro CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKCHHUAX (PH3UKH, aHAIN3 U KPUTHIECKOE OLICHWBaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu MpodecCHOHATLHON eATSIBHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAHHBIMU Ha JTOCTHXKEHUSIX (PU3NUECKON HAYKH.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no (Gu3mnke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIaTENbHBIA XapaKTep, YUWUTENb JielaeT BbIOOp MpOBEAEHHUs 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHINBUIYAIBHBIX OCOOCHHOCTEH 00yYarOINXCs, CIIMCKA SKCIIEPUMEHTAIBHBIX
3aJjaHui, MpeiaraeéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa o (pusmke.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKHUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(GU3UYECKUX SBJICHUHN C TTOMOIIBI0 MOJIEIICH.

Hemoncmpayuu.

MexaHnnueckue, TEII0BbIC, EKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mpruOOPsI U MPOIIeAypa MPSIMBIX H3MEPEHUH aHAJIOTOBBIM U ITU(POBBIM IIPUOOPOM.
Jlabopamopnwvie pabomot u onvimeol.

Omnpenenenue UEHbl JeIeHUS IIKAIbl K3MEPUTEIHLHOTO MPUbopa.

N3mepenne paccTOsTHU.

H3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENA.

Ornpenenenre pa3MepoB MaJIbIX TEJ.

W3mepenne Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.

[IpoBeneHue ucciaeaoBaHus MO IMPOBEPKE T'MIIOTE3bI: JAJbHOCTh IMOJIETA LIApUKA, MYIIEHHOIO

TOPU30HTAIIBHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHUHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxkenue yactuil BemiecTBa. CBsI3b CKOPOCTH JABMIKEHHUS YACTUI[ C TEMIIEPATypOM.
bpoynoBckoe nBuxenue, Aauddysus. BzanMopelicTBHe dYacTHIl BEHIECTBA: MPHUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(kpucTayTMyecKux) Ted. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX UM UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
Habmronenue nudysun.
Habmronenue siBneHuit, 00BICHSIOMUXCS MPUTSHKEHUEM WM OTTATKMBAHUEM YacTHIl BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

OrneHka IraMeTpa aToMa METOJIOM PSIOB (C UCMoIb30BaHueM (otorpaduii).
OnBITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnBITH IO OOHAPYKEHHUIO NEHCTBHUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe JBUKeHHE. PaBHOMepHOe U HepaBHOMepHOe JBHkeHHe. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl KakK NpUYMHA W3MEHEHHS
CKOpOCTH JBMKEHHUS Tel. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ynpyroctd U 3akoH ['yka.
N3mepeHne cuibl C NOMOIIBID JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IaHerax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
ozHOI npsimoil. PaBHozelcTBytomas cui. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4YeCKOro IBUKEHUS Tela.

N3mepeHne ckopocTu NpSIMOIMHENHOTO ABUXKEHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habmroienue n3aMeHeHus: CKOpoCcTy MPH B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHs (IIapuKa B SKUAKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK HIapUKa [0 HAKIIOHHON IJIOCKOCTH.
Ornpezenenue MmI0THOCTUA TBEPAOTrO Tea.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTsokeHus (aedopmanuu) MpPYKUHBL  OT
IIPUJIOKEHHOM CHJIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBbKEHHUS OT BEca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETMUEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenada napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmaromyecs —cocyabl.  'mapaBiauyeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O00BbEMa MOTPYKEHHOM YacTH Tejla U IUIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUITBI BECY BHITECHEHHOM KUJKOCTH.



VYcnoBue mnnaBaHWs TeN: IUIABAHUE WIM TOTPYKEHHWE TENl B 3aBUCHUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TE€JIa U HKUJIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTU Beca Teja B BOJAE OT 00b&Ma MOrpyXKEHHOW B JKUIKOCTb YaCTU
Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEIIO, IOIPYKEHHOE B HKHUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CWJIbIL, JEUCTBYIOLIEH HA TEJIO B MKUIKOCTH, OT
Macchl Tena.

OnbIThl, IEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKHMBAIOLIEH CHJIBI, JEHCTBYIOLIEH HAa TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YACTH TeJla U OT IUIOTHOCTH KHIKOCTH.
KoHcTpynpoBaHue apeoMerpa WiIM  KOHCTPYMPOBAaHHME JIOAKM M ONpelencHue  eé
rpy30M0AbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTpie MexaHU3MBL: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W nNoOTeHUHaIbHas »Heprus. lIpeBpainenue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUU B JPYroil. 3aKOH COXpaHEHUs JHEPIUU B MEXaHHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue pabOThl CUJIbI TPEHMSI MPU PAaBHOMEPHOM JBUKEHHM Tejla IO TOPU3OHTAIbHOMN
MOBEPXHOCTH.
HccnenoBanue ycaoBuil paBHOBECHUS pbluara.
N3mepenne KII/] HakTOHHON IITOCKOCTH.
W3yuyenune 3aK0Ha COXPAHEHUSI MEXaHUYECKOU SHEPI M.
8 KUIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. ONbITbl, NOATBEP)KIAIOIIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEpAOro, KHUJIKOTO U Ta3000pa3HOro COCTOSIHUM BemlecTBa. Kpucrananueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO--KUHETHYeCKO Teopuu. (CmaurMBaHHWE M KalWULSIpHbIE sIBIEeHUS. TerioBoe
pacUIMpeHHe U CKaTuUe.

Temneparypa. CBA3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABMIJKEHUS YacTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya u
coBeplieHre padboThl. Buapl Teronepenaun: TeMmIONPOBOAHOCT, KOHBEKIUS, H3ITyYECHHUE.

KonnyecTtBo TemnoTel. YienpHass TEIMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TersioBoro Oananca. IlnaBineHue m oTBepAeBaHUE KPHCTATMYECKUX
BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u KoHueHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMOC(EPHOTO JaBJICHHUS.

Bnaxnocts BO3ayXa.



OHeprus TOIIMBa. Y IeJIbHas TEIJIOTa CrOPAHMUSL.

[Mpunmunsr pabotel TemoBbix aBurarenedt KIIJ TemmoBoro asurarens. TemoBble
JIBUTATENIH U 3aLIATA OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.
Hab6mronenue nuddy3uu.
HaOnronenue siBeHu cMaunBaHMsl ¥ KaIWUISIPHBIX SIBJICHUH.
HaOnroneHue TennoBoro pacuMpeHus Tell.
M3MeHeHne naBIeHNS ra3a MpH U3MEHEHHH 00bEMa 1 HarpeBaHUH WIIH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpPaTyphl.
Bunel Teronepenayu.
OxJaxieHue Ipu COBEPLIEHUN PaOOTHI.
HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
HaOnronenue kunexus.
HaOGnroneHue nocTosHCTBA TeMIIEpaTyphl IIPU IIABICHUH.
Mopenu TEeIIoBbIX JBUTATEIEH.
Jlabopamopnwsie padbomot u onvimol.
OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKECHUS.
OneITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TE.
Ornipezenienne 1aBieHUs BO3AyXa B OJJIOHE MINPUIIA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIXKICHUS.
[TpoBepka runoressl JUHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
HaOnronenue u3MeHeHUs BHYTPEHHEHM SHEpruM Tejla B pe3ysibTaTe TEeIulonepeaadd U padoThl
BHEIIHUX CHUII.
HccnenoBanue sBiieHUs TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.
OmnpeneneHue KOJMYECTBA TEIUIOTHI, IMOJyYEHHOTO BOAOW MpH TEIUIOOOMEHE € HarpeThbiM
METAJTIMYECKUM LIUIUHIPOM.
Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Omnpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIBJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Tena. J[Ba poja aeKTpuUyecKuX 3apsiioB. B3zaumonelcTBue 3apsKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSOKEHHBIX T€I OT BEJIUYUHBI
3apsiI0B U PaCCTOSTHUS MEX]y TEIAMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nekTpuueckoro noss. IlpuHnun cynepno3unuu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN sieKkTpudeckuil 3apsia. CtpoeHue
atoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.



DJIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOro ToOKa. M CTOYHUKHM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKAa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEIH.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTB 3JIEKTpUUECKOro TOKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIE MarHuThl. B3auMopeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnbiT Dpcrena. MaruutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IOCTOSHHOIO Toka. Mcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHna.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa posa aeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOMCTBO U JEUCTBUE JIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKAss UHTYKLIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[TpOBOAHMKY U TUAIIEKTPUKHU.

MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cTOYHMKY TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUJKOCTH.

I"az0BbIii pa3psa.

M3mepeHue cuibl TOKa aMIIEpMETPOM.

H3mepeHne 37eKTpUUecKOro HapsyKEeHUs! BOIIBTMETPOM.

Peocrar 1 Mara3uH conpoTHUBIEHUH.

B3auMozeiicTBuE MOCTOSSHHBIX MarHUTOB.

MonenrpoBaHre HEBO3MOXKHOCTH Pa3/IeIeHMs TIOJIFOCOB MAarHUTA.
MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OmneIT OpcTena.

MarsauTtHoe 1ose Toka. JJIEKTPOMAarHur.

JlelficTBEe MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
DNEeKTPOABUTaTEIh OCTOSIHHOTO TOKA.

HccnenoBanue sBJI€HUS JIEKTPOMATHUTHONW HHAYKIIHH.

Onbitel @apages.

3aBHCUMOCTb HalpaBICHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUS.
DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

OnbITh IO HAOJIIOAEHUIO STIEKTPU3ALUH TEJ HHAYKIIUEH U IPU COPUKOCHOBEHHH.
HccnenoBanue JeNCTBUS 3JIEKTPUUECKOTO MOJIS HA POBOJIHUKH U AUDIIEKTPUKH.
CoOopxka u mpoBepKa padOThI ANEKTPUICCKOH MU MOCTOSHHOTO TOKA.



W3mepeHne u peryampoBaHUe CHIIbI TOKA.
N3Mmepenune u perynmpoBaHUe HAPSIKEHUS.
HccenenoBanue 3aBUCHUMOCTH CHIIBI TOKAa, HIYIIETO 4Ye€pe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HapsHKEHUs Ha PE3UCTOPE.
OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUUECKOTO COMPOTUBIIEHUS TPOBOJHUKA OT €r0
JUTMHBL, TUTOIIA/IA MOIIEPEYHOr0 CEYEHU U MaTepuaa.
IIpoBepka mnpaBuia CIOXKEHHUS HANPSDKEHUA NPU  IOCIEIOBATEIIbBHOM COCIWHEHUU JBYX
PE3UCTOPOB.
IIpoBepka npaBuia 715l CUIIbI TOKA MIPU NapaJIEIbHOM COEUHEHUN PE3UCTOPOB.
Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISIEMON HA PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIIYILIETO Yepe3 JaMIIOUKY, OT HAIPSHKEHUS Ha HEll.
Onpenenenne KIIJ[ narpeBarens.
HccnenoBanne MarHuTHOrO B3aMMOJICHCTBUS IIOCTOSIHHBIX MArHUTOB.
N3yuenne MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB MPU WX OOBEAMHEHUH U PA3ACIICHUH.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbl B3aUMOJICHCTBUS KaTYIIKU C TOKOM M MarHura
OT CWJIbI TOKA W HAaIlPaBJICHUS TOKA B KATYIIKE.
N3ydenune aeicTBUS MAarHUTHOTO TOJISL HA POBOJHUK C TOKOM.
KounctpyrnpoBanue u nusydenue paboThl AIEKTPOABUTATEINS.
N3mepenne KI1/] anekTpoaBuraTenbHON YCTAHOBKH.
OMBITEI IO UCCIICIOBAHUIO SBJICHHS 3JIEKTPOMArHUTHOW MHAYKIIMH: WCCIEAOBAaHUE M3MEHEHUUN
3HAYEHUS U HAIIPABJICHHS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHMs. PaBHOMepHOe mpsMoiuHENHHoe aBwkeHue. HepaBHomepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss M MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOE npsMonuHeiHoe aBrkenne. CBoboiHoe nagenue. OmnbIThl
[Nanunes.

PaBHOMepHOe nBMXeHUE Mo okpykHOcTH. Ilepuon u yacrora obpamienus. JIuneitHas u
YIII0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHUE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akoH Herorona. Tperuit 3akoH Herorona. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHHUS CKOJIBKEHUS, CHJIa TPEHHUS
IIOKOS1, APYTUE BUBI TPCHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSTOTEHUS. YCKOPEHHE CBOOOJHOrO TaJIeHUs.
[Bmwxenne mnmaHer Bokpyr Connna. IlepBas kocmmueckas ckopoct. HeeecomocTs u
[EepPErpy3KHu.

PaBHOBecue mMaTepuaabHON TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnynec Tena. M3ameHenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYIIbCA.
PeaktuBHOE nBUXKEHUE.



Mexanudeckas paboTa U MOITHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIManpHas SHEPrus Teia, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIU.
IToTrenumanbpHas HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

HabumroneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE NyTeH U TPAGKTOPUN ABMXKEHUS OJJHOTO U TOTO )K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKEHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

HabumroieHne ABM>XEHUS Tejla 0 OKPYKHOCTH.

Habmioienue MexaHM4ecKux SIBJICHHUH, MPOUCXOAAIUX B cucTeMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIIBHO KaOMHeTa (QU3HUKH.

3aBUCHUMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMOIEUCTBUH TEJL.

W3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

[lepenaya nmmynbca Ipu B3aUMOJEHCTBUU TEII.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUHU TEIl.

CoxpaHeHue UMITYJIbca IPU HEYIPYTOM B3aUMOAECHCTBUU.

CoxpaHeHue UMITYJIbca IPU a0COMOTHO YIPYTOM B3aUMOJCHCTBHH.

Habmtoienue peakTHBHOTO ABHKEHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHre MEXaHUYECKOM SHEPTUU IIPU JIBXKEHUM TeJIa MO JCHCTBUEM MPYKUHBI.

Jlabopamopnwvie pabomot u onvimeul.

KoHcTpynpoBanue TpakTta [uisl pa3roHa M JajbHEUILEro paBHOMEPHOrO JIBMXKEHUS IIapuKa WU
TEJEKKHU.

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBXKEHUsI OpycKa WM JIBUYKEHHS I1IapuKa M0 HAaKJIOHHOMN
MJIOCKOCTH.

Ornpeznenenne yCKOpeHUs Tena Npyu paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHUM IIPU PaBHOYCKOPEHHOM JIBMJKEHUHU Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIM MPH PAaBHOYCKOPEHHOM JBIKEHUHU 0e3 HadalbHON CKOPOCTH MYyTH
OTHOCSITCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHU OJMHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JJaBJICHHUS.
Ornpenenenne ko3P huieHTa TPEHUS! CKOIbKEHHUS.

Ornpenenenne kECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOM
MOBEPXHOCTH.

Omnpenenenne paboThI CUJIBI YIIPYTOCTU MPU MOAbEME TPy3a C UCHOIb30BaHUEM HEIMOIBHIKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

Pa3zpnen 9. Mexanun4yeckne KoJ1e0aHUs U BOJHBI.

Konebarenbnoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWA: TEpUO, YacToTa,
aMmIiuTyna. MarematuuyecKui W NpPYKUHHBIM MasTHUKHU. lIpeBpaiieHne »5sHepruu mnpu
KOJIe0aTEeIbHOM JIBHKEHUH.



3aryxatomue konebanus. Beinyxnennsle konebanus. Pesonanc. MexaHndeckrue BOJIHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHU U pe30HaHca.
PacnipocTpanenre npoAoIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGmtonenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuwvie padbomot u onvimol.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHUKA.
OmnpeneneHne 9acTOThl U Iepro/Ia KoineOaHui MPy>KUHHOTO MasITHHKA.
HccnenoBanue 3aBUCMMOCTH TIeproIa KOJIeOaHUi TIOIBEIIICHHOTO K HUTH IPy3a OT JTHHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHu MPY>KUHHOTO MasiTHUKA OT MaccChl rpysa.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpys3a.
OnbITEl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh MEpHUOJa KOJeOaHWM MPYKMHHOTO MasTHUKA OT
MacChbl I'py3a U )KECTKOCTU MPYKUHBI.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
Pa3zpgen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoH. [lIkasa 35eKTpoMarHuTHRIX BOJH. Mcrionb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
N3yuenune CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUITLHOTO Tele(oHa.
Pa3nen 11. CBeToBble siBJI€HHS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHeldHOe pacnpOCTpaHEHUE CBETa.
3atrmenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.
[Ipenomnenue cBera. 3akoH npejgomiieHus cBeta. [lodHOEe BHYTpeHHEE OTpaKeHUE CBETA.
Hcrnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHUECKUX CBETOBOIAX.
Jlunza. Xox nyweit B nuH3e. Ontuueckas cuctema (oToamnmapara, MUKPOCKONa U
Teneckona. ['ma3 kak onTuueckas cucreMa. bim3opykocTs M 1alilbHO30PKOCTb.
Paznoxenue 6emnoro cera B criekTp. OnbITel HetoToHA. Cli0’KeHHE CTIEKTPATbHBIX IIBETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpsiMonuHetHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tomy4yenue n300pakeHMid B TIIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
OnTruyeckuii CBETOBO/I.
Xox nydeil B cobuparoiieil JuH3e.



XoJ ay4der B pacCEeUBAIOLIEH JIMH3E.
[Tony4yeHnue n300paxeHni C MOMOIIBIO JIMH3.
[Tpuniun neictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.
Mopens riasa.
PaznoxeHue 6e10ro cBera B CIEKTP.
[Tony4yenue 6en0ro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.
HccnenoBanne 3aBUCMMOCTH yIJla OTPaXKEHHsI CBETOBOTO JIyda OT yIJla I1aJeHUsl.
N3yueHne xapaKTepUCTUK U300paXkeHUs IIpeaMeTa B IIJIOCKOM 3epKaJle.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMJIEHUSI CBETOBOIO Jiy4ya OT yIJIa NAJEHMs Ha IpPaHULEe
«BO31YX—CTEKIIO».
[TomyyeHnue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKON CHUJIbI COOMpArOILEH JINH3BL.
OMnBITH IO PA3TIOKEHHIO OEJIOTO CBETa B CIIEKTP.
OnBITH IO BOCTIPUSITHIO IIBETA IPEMETOB MPH UX HAOIIOCHUN Yepe3 IIBETOBBIC (PHITBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiThl Pesepdopna u nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PamuoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO Sapa.
Hyxnonnas wmopgens atoMmHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
II0JIypacnasa aTOMHBIX sJIEp.

SAnepHble peaky. 3aKOHbI COXPaHEHUs 3apsA0BOIO U MAacCCOBOI'O YMCEN. DHEPrus CBSA3U
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakuuu cuHte3a u aeneHus sjep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SAnepnas sHepreruka. JleiicTBUs pagOaKTUBHbBIX U3JIyYE€HUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrneKTphl pa3aMyYHbIX I'a30B.
CrnekTp BopopoJa.
Habmonenue tpekoB B kamepe BusbcoHa.
Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUECHU.
Perucrpanus n3inydeHus IpUpOIHBIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopuvie padomol u onvimel.
Habumronenre CrulonHbIX U IMHEWYAThIX CIIEKTPOB U3TYYECHHUS.
HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 oTOrpadusm).
N3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpHUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJig CUCTeMaTu3aluu U
0000111eHUS TPEIMETHOTO COIEP KaHMSI U OIbITA JIEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUHU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOJIYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneuuBaeTcs JOCTHXKEHHE MPEAMETHBIX U
METaNpPEIMETHBIX IUTAHUPYEMBIX pE3yIbTaTOB o0y4eHus, dopmupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB MCCIENOBAaHUS SBJICHUN



OPUPOABl U TEXHUKH, OBJAJECHUE YMEHUSAMH OOBACHATh (U3NYECKHUE SBICHMS, NPUMEHSSA
[IOJIy4CHHBIC 3HAHUS, PEIIATh 3a/1a41, B TOM YHCJIE KAYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpuHIMIINAIBHO AEATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00YYarOLUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:
Ha OCHOBE I1OJIyYCHHbIX 3HAHUHN PACIO3HABATh U HAYYHO OOBSACHSITH (PU3MUECKUE SIBICHUS
B OKPYKaroUIEH IPUPOJE U OBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHbIE METO/bI MCCIEeIOBaHUSA (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU T'MIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAaydHblE€ OCHOBBI HambOoyiee BAXKHBIX JOCTHIKEHUII COBPEMEHHBIX TEXHOJIOIUH,
HalpuMep, INPAaKTUYECKOIO0 HCIIOIb30BAHMS PA3JIMYHBIX HMCTOYHMKOB JHEPIrUM Ha OCHOBE
3aKOHa IIPEBPALLIECHUS U COXPAHECHMSI BCEX U3BECTHBIX BUOB SHEPIUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHbIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuJatomerocst 0yayT c(hOpMHUPOBAHBI CIICAYIONINE IMYHOCTHBIE PE3YIIbTAThI B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
— TPOSIBIICHUE WHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (u3ndeckoin
HaAYKU;
— LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3HKOB,;
2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJEHHUU OOIIECTBEHHO3HAYMMBIXH STHYECKHX
po0JIeM, CBS3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JTOCTHKCHHUI (DU3HKWY;
— OCO3HAHUE BAXXHOCTU MOPATBbHO--3TUYECKUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIMTAHUS:
— BOCHpPHUATHE ACTETUYECKUX KauecTB (U3MUYECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHUSA:
— OCO3HAHHME LIEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS MHDA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,
— pa3BUTHE HAYYHOM JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON IEATEIbHOCTH;
5) dopmupoBanusi KyJbTYypPbl 310POBbs U IMOIUOHAJIBLHOTO 0JIATONOJIYYMSI:
— OCO3HaHHUE LIEHHOCTHU Oe30rMacHOro obpasa >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BaXHOCTU TpPaBHJI OE30MAaCHOTO MOBEICHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AJIEKTPUUECKUM U
TETJIOBBIM 000pY0BAaHUEM B JOMAIIIHUX YCIOBUSX;
— copMHUPOBAHHOCTh HaBBIKA pe(IeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e
1paBa y JIpyroro 4ejoBeKa,
6) TPY10BOr0 BOCIIUTAHUSA:
— AKTUBHOE yYacThe B DPEIICHUH MPAKTUYECKUX 3a/1ad (B paMKaxX CeMbH, 00pa3oBaTeilbHOU
OpraHHu3aIfy, TOpoJia, Kpasi) TEXHOJIOTHUECKON U COIMATLHON HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM 4ucle U GU3NYECKUX 3HAHH;
— MHTEpEeC K MPaKTUIECKOMY M3y4eHUI0 Mpodeccuii, CBI3aHHBIX C PU3UKOM;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
— OpHUEeHTalusg Ha TpUMEHeHHE (U3WYECKUX 3HAHWK Ui pelleHus 3a7ad B 00JacTu
OKPY’KaIOIIeH cpejibl, TIJIAHUPOBAHUS TTOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEICTBHH ISt
OKpYKalolleu cpeibl;
— OCO3HAHHUE TI00ATBHOTO XapaKTepa HKOJIOTHIECKUX TIPOOJIEM H ITyTeH UX peIeHus;
8) axanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLMAIBLHON U MPUPOIHOM CPe/Ibl:
— MOTPeOHOCTh BO B3aUMOJICHCTBUU TIPU BBITIOJTHEHUH HCCIEIOBAHUN M MPOEKTOB (PU3MUECKOM
HATPaBIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSAM JIPYTHX;
— TMOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;
— noTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM 4Hclie (GOpMYIHpPOBATH UIEH, TTOHSITHUS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;
— oco3HaHue Je(HUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;



— IUTAHUPOBAHKME CBOCTO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJH3UPOBATh W BBISBIIATH B3aHUMOCBS3H MPHUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (DU3HUYCCKUX 3HAHMIA;

— OIEHKA CBOMX JEHCTBHH C Yy4ETOM BJIMSHHS Ha OKDPYKAIOIIYIO CpEay, BO3MOXKHBIX
r100aIbHBIX HOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpazoBanusi y oOyuatomerocss OyAayT CGOpPMHpPOBAHBI MeTalpeAMeTHbIEe Pe3yJabTaThl,
BKJIIOUAIOLIME TI03HABATENbHbIE YHUBEPCAJIbHbIE Y4eOHBIE JEHCTBUS, KOMMYHHUKATHBHbBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble Jiornueckue 1eicTBHA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OObEKTOB (SIBICHUI);
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUICHHS W
CpPaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTM M TPOTUBOPEYUS B paccMaTpuBaeMblX (akTax, HJaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh IPUYMHHO--CJIEICTBEHHBIE CBSI3U NIPU U3YYEHUHM (PU3NYECKUX SBJIECHUI U MPOLIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHNEM JI€AYKTUBHBIX U UHIYKTUBHBIX YMO3AK/IIOUEHUN, BbIIBUTATh
TUIOTE3bl O B3aUMOCBA3SIX (PU3NYECKUX BEIHUUH;
CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus yueOHoOW (u3nueckod 3amauu  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEILIEHUS, BHIOOp Haubosiee MOAXOJSAIIET0 ¢ YYETOM CaMOCTOSITENIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKue 1eHCTBHA !
MCII0JIb30BaTh BOMPOCHI KaK HCCIIEN0BATENBCKUII HHCTPYMEHT MIO3HAHMSI,
IPOBOAMTH [0 CAaMOCTOATEIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIA (U3NUECKUuit
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BaHIE (PU3NYECKOTO SIBIICHUS;
OLICHMBaThb HA TMPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYI0 B XOJe
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;
CaMOCTOSITENIbHO (QOopMyIUpoBaTh O0OOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IEHUS, OIbITA, UCCIIEIOBAHMS,
IPOTHO3UPOBATh BO3MOXKHOE JalibHeilliee pa3BuUTHE (U3NYECKHUX IPOIECCOB, a TaKkKe
BBIJIBUTATh TPEATOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:
MPUMEHSTh pa3jMyuHble METOJIbl, HUHCTPYMEHTHI U 3aIllpoChl MPU MOKMCKE U 0TOOpe MH(pOpMaLUn
WIN JaHHBIX ¢ YYETOM MpeAIoKEeHHON yueOHol pusnueckoii 3a1auu;
aHaJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALMIO PA3TUYHBIX BHJIOB U
dbop™m mpeacTaBIeHNUS,
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (QopMy TpeiacTaBieHHs HHpoOpManmuu U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, WHOW rpaduKoi u
UX KOMOUHAIMSIMH.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:



B Xoe OOCYyXJeHHS y4eOHOro maTepualia, pe3ylbTaToB J1abOpaTOpHBIX pabOT W MPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMBbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelIeHne 3aaui U MoJiep:KaHue OJ1arokKenaTeIbHOCTH OOLICHNUS;

COIIOCTABJISITh CBOM CYXJICHUS C CYXJICHUSMH JPYrUX YYacCTHUKOB JUAIIOra, OOHAPYXKHUBaTh
pas3In4re U CXOJCTBO O3HIINH;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh Pe3yJbTaThl BBIIOIHEHHOTO (H3UYECKOT0 OmbiTa (SKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

NOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAaHJHOH W WHIUBUAYaTbHOW pabOTHl TpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

NPUHUMATD IeJTM COBMECTHOW JEATEIIbHOCTH, OPraHU30BBIBATh NEHCTBUSA MO €€ OCTHKEHUIO:
pacrpenensiaTe poiiu, o0CYXIaTh IMPOLECCHl W PEe3yJbTaThl COBMECTHOW padOThl, 0000maTh
MHEHHSI HECKOJIbKUX JIFOJICH;

BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO Pe3yibTaTa 10 CBOEMY HalpaBJICHUIO
¥ KOOPJIUHHPYS CBOU JCHUCTBUS C APYTUMH WICHAMH KOMaH/IbI;

OLICHUBATh KA4YeCTBO CBOETr0 BKJIaJa B OOMIMI MPOIYKT IO KPUTEPHUSIM, CaMOCTOSTEIBHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3amnus:
BBISBIIAT MPOOJEMbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalUsX, TpeOYIOLUMX s peLIeHus
(bu3nyeCKuX 3HaAHMI;
OpUEHTUPOBATHCSA B PA3NIMYHBIX IOAXO0JAX MPUHATHUS pPELICHUM (MHIMBUIYaJbHOE, NPUHSATUE
pelleHus B IpyIe, IPUHATHE PEILIeHUH rpymIoi);
CaMOCTOSITENIbHO COCTABIIATh AJITOPUTM pelIeHUs (PU3MUECKON 3a/1auM WU TUIaHa MCCiel0BaHus
C Yyu4éTOM MMEIOIIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpPOBAaTh
IIpeAJIaracMble BApUAHTBI PEIICHMI;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJIEKT:
JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJJiaraTh MiaH €€ U3MEHEHMUS,
OOBSACHATH MPUUYUHBI TOCTHKEHUS (HEAOCTHUKEHUS) pPe3y/IbTaTOB JI€ATEIbHOCTH, JaBaTh OLEHKY
nprOoOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCJIEIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHMBIIMXCS CUTYyalUH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPHU pelIeHnH (PU3MUYECKUX 3a/1a4 WU B YTBEPKICHHUIX Ha
Hay4YHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kjiacce NpeaMETHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:



UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMHUYECKHE SIBJICHUS, HAOIIOJCHHUE, SKCIEPHUMEHT,
MOJIeIb, TUIIOTE3a, CAWHUIIBI (PU3UUYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXAHHYECKOE JBIXEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPaeKTOpUs, paBHOJACHCTBYOIAs Ccuia, Aegopmaius
(ynpyrasi, rmiacTu4yeckas), HeBeCOMOCTb, COOOIIAOLIUECS COCY/IbI;

pasnuyath sBieHus (nud¢ys3us, TEIUIOBOE JBMKEHHME 4YacTHIl BEUIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHUE, MHEPLMs, B3aUMOJEUCTBUE TENl, PABHOBECHUE TBEPIBIX
TeJ C 3aKperUIEHHON OCBhIO BpalleHHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUJIKOCTSIMU U
razamu, arMocdepHoe JaBiIeHUE, IUIaBaHHUE TeJ, MPEBPALICHUS MEXaHWYECKOM SHEpruu) Mo
ONMCAHHUIO HUX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHHWE H3YYEHHBIX (DU3MUECKUX SBJICHHUA B OKpYXAlOUIeM MHpE, B TOM
ymciie (U3ndYeckue SBJICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PA3IUYHBIMU CKOPOCTSIMH B
JKUBOM W HEXUBOM IPUPOJE, ACUCTBUE CHIIBI TPEHUS B IPUPOJE U TEXHUKE, BIIMSIHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PbIO, PHIYard B TEJIe 4YelOBEKa, MpPHU
9TOM TMEPEBOJUTH MPAKTHUECKYIO0 3aJady B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA
(mpu3HakK) GU3NYECKUX SBICHUH;

ONKCHIBATh WM3yYCHHBIC CBOWCTBA TeN W (U3UYECKUE SIBICHUS, HCHOIB3yd (U3NYECKHE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOro Tena, KHUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MeXaHW4YecKkas paboTa, MOIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIBI,
KOO QHUIMEHT TOJE3HOTO NEHCTBHS MEXAHW3MOB, KHHETUYECKas W MOTEHIMAJbHAs SHEPTHs),
0P OINHUCAHWW TIPABWJIBHO TPAaKTOBaTh (MU3WYECKUH CMBICI HCIIOJIB3YEMBIX BEJIWYHH, HX
0003HaYeHHS] U €IUHUIBI (PU3HUECKUX BEIUYHMH, HAXOAUTH (OPMYIIbI, CBSA3BIBAIOIINE AAHHYIO
(bu3NYeCKyI0 BEIMUMHY C APYTUMHU BEIMYUHAMU, CTPOUTH IpadUKH HU3y4YEHHBIX 3aBHCHUMOCTEH
(UBHUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOWCTBAa Tes, (U3MUECKHUE SBJICHUS M IPOLIECCHl, HCIOJNB3YS IpaBuUia
CJIO’KEHUS CHJI (BAOJIb OAHOM IpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumenaa, MpaBUIIO
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MTPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHMUYECKOU
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUMPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE SBJICHUS, NMPOLECCHl M CBOICTBAa Tel, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATE MPUYMHHO--CIECICTBEHHBIE
CBSI3M, CTPOUTH O0BSICHEHNE U3 1—2 JOTMYECKHX I1aroB ¢ OMoOpoi Ha 1—-2 M3y4yeHHBIX CBOWCTBA
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pewmiath pacu€THble 3a7aud B 1—2 1EHCTBHS, UCHOJB3YS 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMUYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3UYECKUE BEIUUMHBI B (DOPMYIIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOIWMMBbIE Il pEeUIeHHs 3a/lady, OLIEHHWBATh PEATUCTUYHOCTh TMOJYyYEeHHOU
($u3nUecKoil BETUUNHBL;

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO DPEHIMTh MPH MOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHUU HCCIIEJJOBAHMS BBLACIATH IPOBEPsieMOE NPEANOJIOKEeHNEe (TUnoTesy), pa3iaudarb U
UHTEPIPETUPOBATH MOTYYCHHBINH pe3yibTaT, HAaXOAUTh OMIMOKU B XOJI€ ONBITA, J€JaTh BHIBOBI
II0 €ro pe3yJbTaTaMm;



IPOBOJIUTH ONBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TeIl:
(dbopMynMpoBaTh MpOBEpsieMble MPENOI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH XOJ ONbBITa U (POPMYIIUPOBATH BHIBOJIBI,

BBIIOJIHATh MpSIMBbIE WM3MEPEHMs DPACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3AHUSA
nprOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHI;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (U3MYECKOH BEIMYMHBI OT JPYrod
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBHXKYILEIOCs Teja OT
BPEMEHHU JIBUKECHHUS Teja, CHJIbl TPEHUS CKOJBXKEHUs OT Beca Tejla, KadecTBa 0OpaboOTKU
MOBEPXHOCTEN T€JI U HE3aBUCHUMOCTH CHJIbI TPEHMSI OT IUIOIAAU COINPUKOCHOBEHHUS TEJl, CUJIbI
YIOPYTOCTH OT YAJMHEHUS NPYKUHBI, BHITAJIKMBAIOIIEH CUIIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Te€jla, OT INyOMHbI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUMN IUIaBaHUs TeJl, YCIOBHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM Y4eOHOTO HCCIEAOBAaHUS, COOMpPATh YCTAaHOBKY M BBINOJHATH
U3MEpeHUus, CcJenys MpeIOKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yNbTaThl IOJy4EeHHON
3aBUCUMOCTH (M3MUYECKUX BEIMYMH B BHUJAE HNPEJIOKEHHBIX TaOMUI M rpadukoB, aenatsb
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOrO Tejla, CUIa TPEHUS CKOJIBKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JeMCTBYIOIAs Ha MOrPYKEHHOE B XKUJKOCTb TeJO, KO3()PULUEHT 10JIe3HOro IeHCTBUS MPOCTHIX
MEXaHU3MOB), Cleaysl NMPeI0KEHHOM HHCTPYKLUMU: HPU BBIIOJHEHUH H3MEpEHHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

coOIIOIaTh MpaBHiIa TEXHUKH O€30MAaCHOCTH MPpH PadoTe ¢ 1a00paTOpHBIM 000pyIOBaHHEM;
yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, GApOMETp, pblyar, MOJABUKHBIA U HEMOABHUXKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPONCTB C
OMOpol Ha HX oOnucaHus (B TOM 4WCIE: TOJIIMIHUKYM, YCTPOWCTBO BOJONPOBOJA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcoC, apeoMeTp), HCMOIb3ys
3HaHMSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

IPUBOANUTE MpPUMEPHI (HaXOOUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOTO HCIOIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npuOopaMl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 370pPOBbsi U COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH Cpele;

OCYILECTBIISATh OTOOP MCTOUYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IYTEM CpPAaBHEHHS PA3IMYHBIX
MCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISETCS MPOTHBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPHU BBINOJHEHUH Y4YEOHBIX 3aJaHMi HAayYHO--TIONMYJSIPHYIO JIUTEPATypy
(GU3MUecKOro cojJepXKaHHs, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOMW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHbIE W YCTHBIE COOOIIEHHs Ha OCHOBe 2-3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOTO COAEpKaHMsI, B TOM YHCIe MyOJIMYHO JeNaTh KpaTKue
COOOIllEHUsI O pe3ysbTaTaX MIPOEKTOB WM Y4YeOHBIX HCCIENOBaHWM, MpPU 3TOM TI'PaMOTHO



UCIIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALUEM;
IIPY BBIMTOJHEHUH y4eOHBIX MPOEKTOB U MCCIECIOBAHUN pacpeaessTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUM C IIOCTABICHHBIMU 3a7a4aMH, CICIAWTH 3a BBIIOJIHEHHEM IUIaHA JEHUCTBUH,
a/IeKBaTHO OLICHMBATh COOCTBEHHBIH BKJIaJ B JEATENbHOCTb TIPYIIbl, BbICTPAUBATh
KOMMYHHMKaTHUBHOE B3aUMOJEHCTBHE, yUUTHIBAsI MHEHUE OKPY)KAIOIIHX.

K xonmy oOyuenus B 8 kJjacce mpeiMeTHBIE pe3ysbTaThl HA 0A30BOM YpPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:
MCIIOJIb30BAaTh IOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBMKCHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tena, HACHILEHHBIA U
HEHACBILIECHHBIN Iap, BIAKHOCTb BO3JlyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOMN
JBUTATElIb, DJEMECHTAPHBIM JJIEKTPUYECKUN 3apsifi, DJIEKTPUYECKOE II0JIe, NPOBOJHUKU U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;
pa3iauyath sBJIEHUS (TEIJIOBOE PACIIMPEHHME U CXKATHeE, TeIvlolepeiada, TEJI0BOE PaBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, UCIApEHUE, KOHACHCALUA, IUIaBJICHHUE, KpUCTAIIU3alus
(oTBepAeBaHuE), KHUIIEHUE, Teronepeaaya (TEmIONpOBOJIHOCTb, KOHBEKIMS, W3IyYeHUE),
JJIEKTpU3alMsl TeJ, B3aUMOJCHCTBHE 3apsAl0B, IEHCTBUSA DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOIO MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHAas: MHIYKIMS) 1O ONMUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrio3HaBaTh IpPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpYXAroIleM MHpE, B TOM
ymcliie PU3NYECKUe SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHbIE SIBJICHUS B
pUpoJie, KPUCTAIUIBI B IIpUpoae, uznydenue CosHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI,
o0Opa3oBaHue pOChl, TyMaHa, UHEs, CHEra, JIEKTpUUYECKHe ABJIEHHs B aTMocdepe, 2IeKTpUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE Moje 3eMid, Apeild MOIHOCOB, POJIb MATHUTHOTO IOJIS JUIs
JKU3HU Ha 3emuie, MOJSIPHOE CHUSIHHME, IIPU ATOM IEPEBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHUI;
ONHKCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (U3UYECKUE SIBICHUS, HUCHONb3ysd (U3NUYECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, yJIelbHasl TEIIOEMKOCTh
BEIIECTBa, YJEJNbHAas TEIUIOTa IUIABJICHUS, yJedbHas TEIUIoTa MapooOpa3oBaHus, yleIbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJNIbHAS BIIQXXHOCTb BO3JyXa, DJJEKTPUUECKHH 3apsl, CHJIA TOKa, D3JIEKTPHUYECKOE
HalpsDKeHUE, COMPOTHBIIEHUE NPOBOJHHMKA, YJEIBHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKa), MPU OMHCAHUU MPABUIBHO TPAaKTOBAaTh (PU3MYECKHUI CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAUYECHUS U €UHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH;
XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MYECKHE SBJICHUS W IPOLECCHI, HCHOJIb3ysl OCHOBHBIE
MOJIOKEHUS ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUU  CTPOCHUS  BEIIeCTBA,  IPUHLHUII
CYIEPIIO3UINU TToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma amns
ydacTka Lenu, 3akoH Jxoynsa—JIenna, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aMKCHIBaTh €70 MaTEMaTHUYECKOE BhIPAKEHHE;
OOBACHATh (PU3NYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyalluil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh NPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHEe M3 1—2 JIOTMYeCKUX LIaroB ¢ omnopoil Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pewmath pacué€THbIC 3ahaud B 2—3 AEHCTBHSI, UCHOJb3Yyd 3aKOHbI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMUYMHBI: HA OCHOBE aHalM3a YCIOBMS 33/1a4M 3aIKCHIBAaTh KPAaTKOE YCIOBUE,
BBISBIIITh HEJOCTATOK JAHHBIX JUIA pELICHUS 3a/a4d, BBIOMPATh 3aKOHBI U (POPMYIBI,
HeoOXoauMble A1 €€ pelleHus, NMPOBOAUTh PAacu€Thl U CPaBHUBATh IOJyYEHHOE 3HAa4YEeHUE
(Gu3M4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh MPU TOMOLIM (U3NYECKUX METOIOB,
UCIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;

IPOBOJIUTH OIBITH 10 HAOIIOAECHUIO (PU3MUECKUX SBIEHUN WM (U3NYECKUX CBOMCTB Tel
(KanmWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJICHMS BO3/yXa OT €ro o0b&Ma, TeMIepaTypshl,
CKOPOCTH IIpoLlecCa OCTBIBAaHMSI M HarpeBaHWs IpU HU3JIYyYEHUM OT I[BeTa H3JIydarouei
(morjomarouei) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH M
wIomaau €€ IMOBEPXHOCTH, AJIEKTpU3allus TeJ U B3aMMOJAEHCTBHE 3JEKTPUYECKHX 3apsiioB,
B3aMMOJIEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allUs MAarHUTHBIX IIOJIEH IOCTOSTHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWMCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOIO  TOKa):  (OpPMYIMpPOBAaThH  IpPOBEpsieMble
HPENONI0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEIUIOKEHHOIr0 OOOpYIOBaHUS, OMUCHIBATH XOJ
OTIBITAa U JOPMYIIUPOBATH BHIBOJIBI,

BBITNOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBLHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJIb30BAHHMEM AHAJIOIOBBIX NMPUOOPOB M JAaTYMKOB (PU3MUECKUX BEJIMYUH,
CpaBHUBATh PE3yJIbTAThl H3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

NPOBOJUTHh HCCIIECAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3MYECKOH BEIUMYMHBI OT JPYrod C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBHUCHMOCTb CONPOTHBJIEHMSI IMPOBOAHHKA OT €ro
JUIMHBI, TUIOILAAM MONEPEYHOr0 CEYEHUS U YJEIbHOIO COMPOTUBIIEHUS BEIIECTBA MPOBOJHMKA,
CHJIBI TOKa, MJYLIEro uepe3 IMPOBOAHUK, OT HANPSIKEHUs Ha IPOBOJHUKE, MCCIEJOBAHUE
[OCJIE0BATENIBHOTO W MApajUIeIbBHOTO  COEAWHEHUH  IPOBOJHHUKOB):  IJIAHUPOBATh
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHMUSI, CIIEys NPEJI0KEHHOMY IUIaHYy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUAE TaONUIl U TpaduKOB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBaHMS;

IPOBOANTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeabHas TEIJIOEMKOCTh BEIECTBa,
COMPOTHUBIIEHUE MPOBOJHMKA, paboTa W MOIIHOCTh AJIEKTPUYECKOTO0 TOKA): IUIAHUPOBATH
U3MepeHusi, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeAys MPEJIOKEHHOW MHCTPYKIUH, U
BBIUNCIIATH 3HAYEHNE BEIIMUNHBL,

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha MX OMNMCAHMA (B TOM YHMCIE: CHCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOM SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPHI (IIPUMEpPHI), DJIEKTPUUYECKHE TNPEAOXPAHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), MCIIONb3ysd 3HAHUS O CBOMCTBAx
¢u3nuecKkux sSBICHUH U HEOOXO0MMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTENbHbIE MPUOOPHI MO CXeMaM H
CXeMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATENb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DJIEKTPHUECKUX
Leneil ¢ MOoCIeI0BaTENIbHBIM U NapajuIeIbHbIM COSJUHEHUEM JIEMEHTOB, pa3jinyas YCIOBHbBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIETIeH;



MPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
bu3HYECKUX 3HAHUH B MIOBCEAHEBHOMN KU3HU JJIs1 00ecTieueHus: 0€30MacHOCTH MPU OOpAIEHUH C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHHsS 370POBbsI M COOIOJICHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPY>KaIOILeH cpeie;
OCYIIECTBIISITh MOMCK HH(pOpMAIMK (PHU3NYECKOro cojaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIONINXCS 3HAHUW W TYTEM CpPaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB BBIICTATH
uH(pOpPMAIINIO, KOTOpas ABJISIETCS MPOTUBOPEUNBOM HITH MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh IPU  BBIIOJHEHUM YUYEOHBIX 3a/laHUil  HaydyHO--TIONYJSIPHYIO JINTEPaTypy
buznyecKkoro coaep:KaHus, CHpPaBOYHBbIE MaTepualbl, pecypchl cetu VIHTepHeT, BIaJeTh
npuéMaMd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(GOpPMAIMKA W3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE M KpPaTKUE YCTHBIE COOOIeHus, 00001mas nHpopmaruo
U3 HECKOJBKUX MUCTOYHHKOB (PU3UYECKOTO COJEpP>KaHUsS, B TOM UYKCJE MYOJIUYHO MPEACTABIATh
pe3yNnbTaThl TPOSKTHOW WM UCCIIEJOBATEIbCKON JEATCNBHOCTH, TPU ITOM TI'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATUIHBINA ammapar Kypca (U3HUKH, COIMPOBOXKIATh BBICTYILICHUE
Mpe3CeHTAlNEN;
[P BBIMOJIHEHUN YYEOHBIX MPOEKTOB M UCCIIEIOBAaHUM (PU3NYECKUX MPOIECCOB PACHPENEIITh
00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMU 3a/1a4aMH, CIICJIUTh 32 BBIMIOJTHCHHEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B
NEeSTENIbHOCTh ~ TPYMIbI, BBICTPaWBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, IPOSBISS
TOTOBHOCTb pa3pemiaTh KOH(PIUKTHI.

K xonmy oOyuenus B 9 KJjacce mpeiMeTHBIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:
MCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETa, MaTepuaibHas TOUKa, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKCHHUS, nedopmarus (ynpyras, IIacTUYecKas), TpeHue,
[EHTPOCTPEMHUTEIFHOE YCKOPEHHE, HEBECOMOCTh W TEPETrpy3KH, IEHTP TKECTH, aOCOIFOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEPJOTO Tela, pABHOBECUE, MEXaHUUYCCKUE KOJICOAHUST U BOJHBI,
3BYK, MHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKada 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTATHbHO30PKOCTb, CIIEKTPBI UCITyCKaHUS M MOTJIONIEeHUs, anbda-, 6eTta- u
raMMma-Hu3JIy9eHUs, U30TOIIbI, SIJICpPHAs YHEPTeTHKA,;
pasnuyath  sSBICHUS (pPaBHOMEPHOE W  HEPAaBHOMEPHOE TPSIMOJIMHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TaJCHHE Tel, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBHE TeJ, pPEaKTUBHOE MIBM)KEHHE, KojebarerbHoe
JIBIDKCHHUE (3aTyXawIllMe U BBIHYXKJCHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpaXCHHE 3BYKa, MPSAMOJWHEHHOE pacIpoCTpaHEHUE, OTPAXKCHHE M TPEIOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpakeHHE CBeTa, pa3jiokeHue Oeoro cBeTa B CIEKTP U CIIOKEHHE
CHEKTPabHBIX I[BETOB, AMCIEPCHS CBETA, €CTECTBEHHAs pPaJIMOAKTUBHOCTb, BO3HUKHOBEHUE
JUHEHYATOro0 CIEeKTpa W3IYYCHHs) IO ONHCAHHWIO WX XapaKTEePHBIX CBOHCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHMX JaHHOE (PU3NICCKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHHWE H3YUYEHHBIX (U3UUYECKUX SIBICHUN B OKpYyXKawiieM Mupe (B ToM
yrcne (U3NUECKUe SBICHUS B MPHUPOJE: MPIIKMBBI U OTIUBBI, NBUXKeHHE MiaHeT CONHEYHOM
CUCTEMBI, PEAKTHBHOC JIBIDKEHUE JKHBBIX OPTaHH3MOB, BOCIPHUSITHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHYECKHE BOJHBI, ITyHAMH, X0, I[BETa TEJ, ONTHYCCKHE SBICHHUS B
npupoje, OHMONIOTHYECKOe [eHCTBHE BUAMMOIO, YIbTPa(QHOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH, eCTECTBEHHBI pPAaTUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaJAHOAKTUBHOE
U3ITydeHUEe TPHPOJHBIX MHHEPAJIOB, JCHCTBHE pAJHOAKTHUBHBIX HW3JydeHUH HaA OpraHU3M



YeJI0BEKa), IPU 3TOM NEPEeBOJUTh MPAKTUYECKYIO 3a/1a4y B y4EOHYI0, BBIJEIATh CYLIECTBEHHBIE
cBOIicTBa (MpU3HAKK) PUINIECKUX SBICHUI;

ONHKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Ys (PHU3NUECKUE
BEJIMYMHBI (CPEeIHASA U MIHOBEHHAsI CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
nepeMelleHe, MyTh, YIJOBas CKOPOCTb, CHJIAa TPEHMs, CHJa YIPYrOCTH, CWJIA TSDKECTH,
YCKOpEHHE CBOOOJHOTO TMAjCHHUs, BEC Tella, MMITYJIbC Tella, MMITYyJIbC CHJIBL, MEXaHWYecKas
paboTa MU MOILHOCTb, MOTEHLIMAJIbHAS 3HEPIUsl Tela, MOJHATOTO HAJl MOBEPXHOCTBHIO 3EMIIH,
NOTEHIMAJIbHAs SHEPrHsl CXKATOM NpYKUHBI, KMHETUYECKas SHEpPrus, IMOJIHAs MeXaHH4YecKas
SHEprus, Mepuo] M dYacroTa KoieOaHWH, AJMHA BOJIHBI, TPOMKOCTb 3ByKa W BBICOTa TOHA,
CKOPOCTb CBE€Ta, II0Ka3aTeb IPEIOMIIEHUS CpPEbl), NP ONUCAHUM IPABUIBHO TPAKTOBATH
(GU3NUeCKUil CMBICII UCTIOIB3YyEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3UUYECKUX BEIUYMH,
HaXoAUTh (OPMYIbI, CBS3bIBAIOLINE JaHHYIO (PU3MUECKYIO BEIMYMHY C JIPYTMMHU BEIMYMHAMU,
CTPOUTB I'paMKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapakTepu30BaTh CBOWCTBA TeJ, (HU3MYECKUE SBICHUS W MPOLECCHl, HCHOIb3yS 3aKOH
COXPaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHLMII CYNEPHO3ULUU CHJI, TPUHIUI
oTHOocuTenbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS HUMIYJIbCa, 3aKOHbI
OTpa)KEHHsI U IPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHMs 3apsAJA0BOTO W MAacCOBOI'O YUCEN IpU
AJIEPHBIX pPEaKLUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UYECKUE IMPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH PUUMHHO--CIIEJCTBEHHBIE CBSA3H, CTPOUTH
00BsicHEHHE M3 2—3 JIOTMYECKUX LIaroB € OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewaTth pacy€THbIE 3a/1a4M (ONMPAIOIIMECs HA cucTeMy U3 2—3 ypaBHEHUH), UCIIOJIb3YS 3aKOHBI
U (GopMyIibl, CBs3bIBarOIMEe (U3UUYECKUE BEIUYMHBL: HAa OCHOBE aHajM3a YCIOBHS 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEJOCTAIOIIME WM U30BITOYHBbIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMYJIbl, HEOOXOJMMBIE [UIsl pELIeHMs, MPOBOAUTH pacy€Tbl U OLIEHHWBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXHO pPEIIUTh MPU TOMOLIM (U3NYECKUX METOIOB,
UCIIOJNIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE MPENAINOJIOKEHUE, OLEHUBATh
MPaBWIBHOCTh MOPSIIKA MPOBEIEHUS MCCIEAOBAHUSA, JAeNaThb BBIBOJABI, HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U OMBITOB;

IPOBOJIUTH OMBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh INEpHoia
KoJie0aHUM NMPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH NMPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABI MaJIbIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIEKTP, U3yUEHHE CBOMCTB M300paXeHUS B MJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparoniet JruH3e, HaOII0AeHUEe CIUIOUIHBIX U IMHEHYaThIX CIEKTPOB U3JIy4eHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYyAOBaHMUS, ONUCHIBATH X0
OTIBITA U €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJUTH MPU HEOOXOJUMOCTH CEpUI0 MPSMBIX M3MEPEHUH, ONpeAessisl cpe/lHee 3HaueHHe
u3MepsieMoil BennuyuHbl ((POKyCcHOE paccTosHME coOHparolled JUH3bI), 0OOCHOBBIBATH BBHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTh IMMYTH OT BPEMEHU IPHU PABHOYCKOPEHHOM JBIKEHHM 03 HauyaJlbHOU
CKOPOCTH, Iepuo/ia KojaeOaHui MaTeMaTUYeCKOTro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTia



OTpa)Ke€HMsI CBeTa OT yIja NaJeHUs M yIyla NPEeJIOMIIEHUs OT yrja MaJeHus): MJIaHUPOBATh
UCCIIEIOBaHUE, CAMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh Pe3yIbTaThl MOTYYEHHOU
3aBHUCUMOCTH (PU3MYECKMX BENUYMH B BUAEC TaOnMMIl W TpauKoOB, Je€NaTh BBIBOJABI IO
pe3yibTaTaM UCCIEOBAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI (GU3NUECKUX BEIUYMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tella
OpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO MAaeHHUs, KECTKOCTh MPYKUHBI,
KOO(PPHUIUEHT TPEeHHUs] CKOJIbKEHHS, MEXaHW4ecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KOJIeOAaHUH MaTeMaTHYeCKOro M MPYXHHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparoliei
JMH3Bl, PaJUOAKTUBHBIM (OH): IUIAHUPOBAaTh W3MEPEHHUs, COOUPATh HKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATH H3MEPEHHUSI, CIIEIysl MPEI0KEHHOW HHCTPYKIINH, BBIYUCIISATD 3HAYCHHUE
BEJIMYMHBl M aHAJIU3UpPOBAaTh IMOJIYYEHHBIE PE3YJbTaThl C Y4YETOM 3aJaHHOW MOIPEHIHOCTH
W3MEPEHHUI;

coOuro1aTh MpaBuiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1ab0opaTOpHBIM 000PYI0BaHUEM;
pa3in4yaTth OCHOBHBIC TNPU3HAKKM H3YYEHHBIX (M3MYECKHX MOJENEH: MaTepuaibHas TOYKa,
a0COIIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAsl JINH34, [IJIaHETapHasi MOJIENb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 $1/1pa;

XapakTepu30oBaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETp, JATUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, pakKeTa, 53XO0JIOT, OYKH, IEpHUCKOIl, (oToanmapar, ONTHYECKHE CBETOBOJBDI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOWCTBaX (U3MUECKUX
SBJICHUH U HE0OXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBI W CXEMaTHYHBIE PHCYHKH M3yYCHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M  TEXHOJOIMYECKHX IPOLIECCOB IPU PEIIEHUU y4eOHO--
IPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI I MIOCTPOEHUS U300pakeHUH B IUNIOCKOM 3€pKajie U
cobuparoiei JIMH3e;

NPUBOIUTE TIPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKuX 3HAaHUM B MOBCEAHEBHOMN KU3HU I o0ecrieueHus: 0€30MacHOCTH MPU OOpallEHUH C
npubopaMu M TEXHUUYECKUMM YCTPOWCTBAMM, COXPAaHEHHs 3/I0pOBbS U COONIOEHHS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYXKAIOILEH CPELE;

OCYIIECTBIIATh MOUCK MHPOpMAUKN (HU3HUecKoro coaepxanusi B MIHTepHeTe, caMOCTOSTENBHO
dbopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMNPEIENICHUS JTOCTOBEPHOCTH MOJIy4YEHHOU
UH(pOpPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOMIOJTHUTEIbHBIX HCTOYHUKOB,;

UCMOJIb30BaTh MpPHU BBIIOJIHEHUH Y4YEOHBIX 3aJaHUi Hay4yHO--TIONMYJSIPHYIO JIUTEPaTypy
¢bu3nyecKkoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiIajeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, IMpeoO0pa3oBaHMs HMHPOpPMALMM M3 OJHOW 3HAKOBOMU
CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3WYECKOTO COJEpKaHUs, MyOIMYHO MPEICTaBISATh PEe3ylIbTaThbl
MPOEKTHON WJIM HCCIIEeIOBAaTeNIbCKON JESATeNbHOCTH, IMPU HSTOM TPaMOTHO HCIIOJIb30BATh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUIEHUE

npe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
(undposbie)
Ne n/nj HaummeHoBaHHe pa3iesioB U TeM MPOrpaMMbl Beero Kognpo.m)m,le HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
Pazngen 1.0u3nka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuorexa [JOK
11 Pusnka - Hayka o npupose 2 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 PH3HUCCKHC BETHUHHEI 2 0 0 https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAY4YHBIN METO]I TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nes 2.1lepBoHayasibHble CBeJIeHHS 0 CTPOCHMH BelllecTBa
bu6nmoreka [JOK
2.1 Crpoenne semectsa 1 0 1 https://m.edso0.ru/7f416194
. bu6nmoreka [JOK
2.2 JIBMyKeHHE U B3aMOICHCTBUE YaCTHUIl BEIIECTBA 2 0 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Paznen 3./IBu:xeHMe M B3auMoJieiicTBUE TeJl
bu6mmorexa [IOK
3.1 Mexanuteckoe ABKeHHE 3 0 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.2 Huepuus, macca, II0THOCTh 4 0 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Bupist cun 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazmeny 21

Pa3nen 4./laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB



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

41 [asnenue. Ilepenaya naBineHus TBEpAbLIMU 3 1 bubnnoreka HOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBaenue xuKoCTH ° 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBIeHHe 6 1 https://m.edso0o.ru/7f416194
44 JelicTBHE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B 7 3 bubnmoreka [JOK
' HHX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nes 5.Pa6ora 1 MOIIHOCTh. JHeprus
bu6mmoreka [IOK
51 Pabora u momgocTs 3 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
52 Hpoctere mexanm3mb! S 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
>3 Mexanuteckas sneprus 4 0 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 15



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

KoanuectBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1.TenioBble siBJeHUSA
. bubmuorexa [JOK
11 CTpoenne i CBOHCTBA BemeCTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Terople nporeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3pnen 2.2JieKTpHYecKre  MATHUTHBIE SIBJICHUS
21 DINeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' MX B3aUMOJICUCTBHUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [TocTOSIHHBIH IMEKTPHUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2.3 MaruuTHbie sBaeHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KVIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pa3znen 1.Mexanuueckue siBJeHHUSA
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 0 1 bu6mmoreka [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
. 2 1
1.2 Bsanmoneiicraue en 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 1
1.3 3aKoHbI coXpaHCHHUA 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2.Mexannueckue KoJe0aHus U BOJIHBI
bu6nmoreka [JOK
7
2.1 Mexanieckue Koneoanns 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
. . 8 1
2.2 Mexanrieckue BONHEL 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3.2/1eKTpOMArHUTHOE 0JI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE 1 6 0 2 bubnnoreka [JOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HWroro 1o paszaeny 6
Pa3znen 4.CBeToBbIe SIBJIEHUS
bu6mmorexa [IOK
6 0 2
41 3aKOHBI pacpOCTPAaHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6enoro cBeTa B CIEKTP 3 0 2 bubmioreka [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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

15

Pa3nea 5. KBanToBbIe IBJIeHUSA

5.1 HcnyckaHue 1 TIOTJIONIEHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOI'O s/1pa 6 1 Eﬁfﬁ?ﬁgﬁﬁ f412426
53 | Slacpusic peakun 7 D g imedsooruristadss
Hroro mo paszerny 17
Pa3nes 6.11oBTOpUTE/IHLHO-0000IIAIOIINIE MOIYIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 2 bubnuorexa [JOK
Kypca pusmuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
JJIeKTPOHHBbIE HU(PPOBHIE
KoJjuuecTBO 4acoB o0pa3oBaTejibHbIE PeCypPChl
Ne T
eMa YpoKa
n/n yp
Bcero K.p IL.p Aara
npoBeeH
nuM

®u3nka — Hayka o npupoe. SABineHus npupoasl

dusuyeckue aBiIeHUA

3 ®u3nyecKue BeIMYMHBI U UX U3MEPEHUE
Ypok-uccienoBanue "M3mepenue temepaTrypsl Ipu

4 HIOMOILH KHUIKOCTHOI'O TEPMOMETPA U JaTUnKa 1 1
TeMIepaTypsl"”

5 Mertoasl Hay4yHOTO MO3HaHUs. Onucanue GU3NIECKUX 1 bubnuotexa [JOK
SIBJICHUU C IIOMOILBIO MOJeIen https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoresbl: 1aabHOCTh

6 NOJIETa MAapKKa, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, 1 1
gyeM OoIibliie BhICOTA MycKa'

7 Crpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bu6nmoreka [JOK
CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBMDKEHHUE YaCTHIL BEIECTBA 1 Bubumorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanne «OMbITHI 10 HAOIIOJICHHUIO TETUIOBOTO 1 1
paCIIMPEHHUsI Ta30B»

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHeIX COCTOSTHUM BoIbl. O000IIeH e

11 o pasgeny «llepBoHavanbHbIE CBEIEHUS O CTPOEHUH 1 Brbmiorera [IOK

P y P B https://m.edsoo.ru/ff0a0378
BEIIECTBAY

12 Mexanudeckoe 1BHXeHUE. PaBHOMEPHOE N HEPAaBHOMEPHOE 1 bubnmoreka [JOK

JBHOKCHUE https://m.edsoo.ru/ff0a05c6



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

bubmuorexa [JOK

13 Cropocts. Eaunuub! cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyT ¥ BpeMeHH JIBHIKCHHS bubmorexa LIOK
yr p A https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 WNueprusa. Macca — Mepa HHEPTHOCTH T https://m.edsoo.ru/ff0a0cLo
[TnoTHOCTH BemiecTBa. Pacuer Macchl U 00beMa Teja 1o ero bubnuorexa [JOK
16 .
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHast pabota «OrnpeaesieHue MmI0THOCTU TBEPOTO
TeIa»
bubmuorexa [JOK
n "
18 Pemenue 3agau no reme "ILnoTHOCTH BemecTa https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepHCTHKa B3auMoaercTBus Ten. Cuna
ynpyrocty. 3akoH ['yka
JlaboparopHas pabota «/3ydyeHue 3aBUCUMOCTH
20 pacTspkeHus (aegopmaim) NpyKUHbI OT MPHII0KEHHON
CHUJIBI»
21 [[SIBnenue TsroTenus. Cuia TSKeCTH
29 CBs13b MEX]Ty CHJION TSKECTH U Maccoil Tena. Bec tena. bubnuoteka [JOK
Pemenne 3amau no teme "Cuia tsoxectu" https://m.edsoo.ru/ff0al778
n.29
Cuiia TskecTu Ha Apyrux miuaHerax. Gusnueckue BoictynneH  bubnuoteka [JOK
23 .
XapaKTEPUCTUKH TIJIAHET s o https://m.edsoo.ru/ff0a1502
nnaHeTax
n30.Ne | Bu6mmoreka [JOK
24 M3MEPEHUC CHIL. JlMHAaMOMETD 11 https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
n27.ctp 75
25 Bec rena. Hesecomocrs https://m.edsoo.ru/ff0al778
CroxxeHue AByX CHWJI, HAIPABJIEHHBIX 110 OJTHON MPSMOiA. bubnmoreka [JOK
26 . .
PaBHO€liCcCTBYIOIIAS CHII https://m.edsoo.ru/ff0ala70
n 4 n |_| 28.29
27 Pemenue 3agau no reme "PaBHOAENCTBYIOIIAS CUjla

BbICTYMJ1EH



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

nao
nnaHeTax

28 Cuna tpeHus U €€ BUIbl. TpeHne B IPUPOIE U TEXHUKE Bubmorexa HOK
P - 1P pup https://m.edsoo.ru/ff0alb9c
JIaGopartopHas pabota «l/3yyeHue 3aBUCHUMOCTH CHIIBI
29 T eHlfﬂ CKIz)J'IB)KIC)HI/Iﬂ oT CI/IJ'I}:II aBJIECHUS U XapakTepa Bubmzorexa LIOK
P A - P p https://m.edsoo.ru/ffO0alcc8
COMNPUKACAIOLIUXCS TOBEPXHOCTEH»
30 Pemienue 3aiay Ha onpeeneHue paBHOACHCTBYIONIEH CHITbI
31 Pemenwue 3amau mo Temam: «Bec Temay, «I'padudeckoe bubnnoreka [JOK
n3zo0paxenue cuiy, «Cuibl», «PaBHOACHCTBYIOMIAS CHIDY https://m.edsoo.ru/ff0alde0
KonTtponpsHas pabora no tTemam: «MexaHu4eckoe
32 IBIKEHUEY, «Macca, INIOTHOCTEY, «Bec Temay,
«['padmueckoe n3obpaxxkenue cuiny, «Cuib»
33 JaBnenune. CiocoObl yMEHBIIICHUS U YBEIUYCHHS TaBICHUS bubmiorexa HOK
’ y yB https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCUMOCTD JaBJICHUS ra3a oT 00bEMa, bubnuoteka [JOK
34 :
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHus TBEPABIMHU TEIIAMHU, KUIKOCTIMU U bu6nmoreka [JOK
razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBlieHME B )KUJIKOCTH U Ta3€, BBI3BAHHOE JICHCTBHEM CHJIBI bu6nmoreka [JOK
TSDKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau 1o teme «JlapieHue B )KUJAKOCTH U Ta3e. bu6mmoreka [IOK
3akon ITackamsy https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmatomyaecs cocyae! https://m.edsoo.ru/ff0a2970
39 I'mopaBinyeckuii mpece Bubmzorexa LIOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
41 ATMocdepa 3emiu 1 IPUYHUHBI €€ CYIeCTBOBAHUS bubmiorexa LIOK
p p yi https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHOe naBieHne bubmnorexa LIOK

https://m.edsoo.ru/ff0a2b5a
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bubmuorexa [JOK

43 N3mepenue armocdeproro gasnenus. OneiT Toppuueniu https://m.edsoo.ru/ff0a2da8
a4 3aBUCHMOCThH aTMOC(HEPHOTO JaBICHHS OT BBICOTHI HAJT bubnunoreka [HOK
YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapometp-anepouna. AtmochepHoe TaBIeHUE HA Pa3IMYHBIX bubnmoreka [JOK
45 .
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe naBieHue"
47 JelicTBHE KUJIKOCTHU U Ta3a Ha OTPYKEHHOE B HUX TEJIO. bubnuorexa [JOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «Onpeenenre BhITaIKUBaOIen bubnnoreka [JOK
CHUJIBL, JEMCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B KUIKOCTDY» https://m.edsoo.ru/ff0a33fc
JlaGopaTtopHast pabora o Teme «MccrnenoBanue
49 BaBI/ICI:/IMO(IJ)TI/I Bgca Tejia B BOAE OT 06Léf/[a HOrPY)KEHHOU B bubanorexa LIOK
Py https://m.edsoo.ru/ff0a3514
KUJKOCTh YaCTH TEJIa»
bubmuorexa [JOK
50 Tnaparue en https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHCTpyHrpoBaHHE apeoMeTpa Hiu
ol KOHCTPYHPOBAHHUE JIOJIKU U OIIPEJEIICHUE €€
Ipy30H0AbEMHOCTH "
Pemenue 3amau mo remam: «IlnaBanue cyoB.
52 Bozn onnaI][saHHe» «/laBneHue TBe L[Lg(IlTeJI KHUIKOCTEH U bubmorexa LIOK
yX ’ P ’ https://m.eds00.ru/ff0a3654
ra3oBy»
53 KonTponbHas pabora no teme «JlaBieHue TBEpAbIX Tell,
KUAKOCTEH U Ta30B»
bu6mmorexa [IOK
>4 Mexamiieckas padota https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
55 Mougocts. EARHALE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuér MOIHOCTH, pa3BUBAEMON NTPU
oABEME T10 JIECTHUIIE"
57 [Ipocteie Mexanu3mbl. Peruar. PaBHOBecHe cuit Ha phryare
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Peruaru B Texnuke, ObITy U ipupoie. Jlaboparopras pabota bubnnoreka [HOK
58 . 1 0.5
«ccnenoBanue ycioBHil paBHOBECHS pblyara https://m.edsoo.ru/ff0a478e
59 Pemienue 3amau no reme «YcI0BUSI paBHOBECHS phluaray 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neicTBusl MEXaHU3Ma.
60 JlaGopatopnas pabota «3mepenue KII/] nHakmonnoi 1 0.5
IJIOCKOCTH
bu6mmoreka [IOK
" " 1
61 Pemenue 3agau no reme "Pabora, momuocts, KIT/] https://m.edsoo.ru/ff0a4cAs
62 Mexannueckas sHeprus. Knunernueckast 1 NOTEHIMAIbHAS 1 bubnuoreka [IOK
SHEprus https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHHs] MEXaHUYECKON YHEPTHH 1 bubnmorexa LIOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TeMe "DKCIepUMEHTATBHOE
64 orpezeNeHue N3MEHEHUSI KWHETHUECKON U MOTeHIIMATbHOM 1 1
SHEPTUHU MPU CKATHIBAHUM TEJIa TI0 HAKJIOHHOM TIOCKOCTH"
65 KonTponbnas pabota nmo teme «PaboTta 1 MOIIIHOCTb. 1
OHeprus»
66 PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"MexaHn4eckoe aOBHKeHHue" https://m.edsoo.ru/ff0a4ee6
67 PesepsHblil ypok. Pabota ¢ Texkctamu o teme "JlaBnenue 1 bubnuoreka [IOK
TBEPJBIX TEN, )KUJIKOCTEN U Ta3oB" https://m.edsoo.ru/ffOa4ffe
PesepBHsiit ypok. Pabora ¢ Tekctamu no teme "Pabora.
68 ; 1
MomntHocTs. DHeprus
OBUHIEE KOJIMYECTBO YACOB IO MTPOTPAMME 68 12
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8 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
° u¢poBsI
N Tema ypoka uHppoBsIe
n/n Bcero | K.p ILp Jlata o0pasoBare/ibHbIEC
NpoB-HUs| PeCcypcChbI
1 OcCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOpUU 1 bubnmnoreka HOK
Y UX ONBITHBIE OATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Monenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHHIMA bubmmoreka [JOK
3 1
BEILIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHHI BELIECTBA HA OCHOBE IMOJI0KEHUN MOJIEKYJISIPHO- 1
KHHETUYECKON Teopuu
5) Kpucrannnueckue u amop¢Hble Tena 1 bubmaorexa LIOK
P P https://m.edsoo0.ru/ff0a5800
6 CmauuBaHue ¥ KaWUBIPHOCTh. [JoBEpXHOCTHOE HATSHKEHHUE 1 bubmoreka LOK
P ) P https://m.edsoo0.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa LHOK
p P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTHIO TETJIOBOTO 1
JIBUKESHHSI YACTHI]
9 Buytpennss sneprusi. CnocoObl N3MEHEHUs! BHYTPEHHEH 1 bubmmnoreka HOK
SHEPIUU https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
1
10 Buet Tennonepeniaun https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTrueckoe UCMoiIb30BaHUE
11 TeIImOBLIX(I():BF(;ﬁCIiB BeIIIIe)CTB U MaTEpHAJIOB B LIETIX 1 1 brbsmorexa HOK
" P https://m.edsoo.ru/ff0a65c0
SHEeprocOepereHus
12 KonuuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh 1 bubmorexa IIOK
) https://m.edso0.ru/ff0a6976
13 YpaBHeHHe TEII0BOTO Oananca. Temioo0MeH U TemIoBoe 1 bubnmoreka [JOK
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paBHOBECHE https://m.edsoo.ru/ff0a7088
14 Jlaboparopuas padota "VcciienoBanue sBICHUS bubnmnoreka HOK
TEII000MEHA MPU CMENTUBAHUU XOJIOAHOW U Tropsiueii BoIbI" https://m.edsoo.ru/ff0a6a98
15 Pacyer konudecTBa TEMIOTH, HEOOXOAMMOTO IS
HarpeBaHus TeJla U BBIISISIEMOr0 UM IPU OXJIaKICHUU
16 Jlaboparopnas padota "OnpeneneHue yaenbHON bubmmoreka [JOK
TEIIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIuBa. Y ieibHasl TEMI0Ta CrOPaHUs BH6J_]HOTeKa HOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u OTBEpAECBAHNE KPUCTATITUIECKUX TEJL. bubmmorexa [JOK
VY enpHas TEMa0Ta MIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTtopHas pfl60Ta "OnpeneneHue yaenbHOM TemIOThI EI/I6J.II/IOTeKa HOK
IJIABJICHUS JIbJA https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue u KoHaeHcalus. Mcrnapenue ﬁg&?ﬁ%ﬁﬁ;gﬁ%og 40¢
Kunenue. Y nenpHas Temnnora napooOpa3zoBaHus U
21 KOHJIGHC&III/Ii. 3aBUCHUMOCTh TeMrlJIepagypm KHUIIEHUS OT EH@_MOTeKa HOK
ATMOC(EPHOTO J@BIICHIS ttps://m.edsoo.ru/ff0a786¢
29 Brnaxnocts Bo3ayxa. JlaboparopHas pabota "Onpenenenue bubmuoreka [IOK
OTHOCUTEIIbHOM BJIAQKHOCTU BO3ayXa" https://m.edsoo.ru/ff0a7628
23 Pemenwie 3a1a4 Ha onpesielieHNe BIAKHOCTH BO3TyXa
24 [TpuntMnIB paboThI TEMIOBHIX ABUTaTeneil. [lapoBas
TypOuHa. /[BUrarens BHyTPEHHETO CropaHus
o5 KII/I TermoBoro npuratens. TemnaoBble ABUTATEIN U 3aIUTa bubmuoreka [{OK
OKpY>Karole cpeibl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHECHHS M TPEBPANICHIS SHEPTUN B TETUIOBBIX
rpoliieccax
27 [ToaroroBka k KOHTpoOJbHOMU padoTe 1o Teme "Tennosbie bubmuorexa [JOK
siBlIeHUs1. MI3MeHeHue arperaTHbpIx COCTOsSIHUM BellecTBa" https://m.edsoo.ru/ff0a83f2
28 KonTponbhas padora no teme "TensoBsie BICHUS. bu6muoreka [JOK

M3MeHeHne arperatHbiX COCTOsIHU BemecTra'

https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

29

Onexrpuzanys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

VYpok-uccnenoBanue "IaeKTpu3anus TeJI UHAYKLIUEH U IPU

30 " 1
COIPUKOCHOBEHUU
. bub6nmoreka [IOK
1 B . K
3 3aMMOJIUCTBHE 3apsKEHHBIX Tel. 3akoH Kynona https://m.edsoo.ru/ff0ag7e4
30 Dnektpruyeckoe nosie. HarpskeHHOCTh 3JIEKTPUYECKOTO bubmmoreka [JOK
noJs. [I[pyuHIMN Cynepno3uLiiuy MEKTPUIECKUX TOJICH https://m.edsoo.ru/ff0a8ala
33 Hocurenu snexTpuueckux 3apsiaoB. DJIeMeHTapHbIN 3apsil.
Crtpoenue atoma
34 [TpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHUS bubnnorexa [JOK
3JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB AIEKTPUYECKUX bubnuoreka [IOK
35 .
3aps10B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKHUM TOK, YCIOBHS €0 CYIIIECTBOBAHMS. bubanoreka [JOK
M CTOYHUKHY TIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LHOK
https://m.edsoo.ru/ff0a96b2
18 Ypok-uccnenosanue "JleiicTBHE AIEKTPUIECKOTO OIS HA 1
MIPOBOJIHUKYU U IUDJIEKTPUKH"
39 DNEeKTPUYECKHAI TOK B MeTaJlJIaX, KUIKOCTAX U ra3ax Bubmmorexa HOK
P ’ https://m.edsoo0.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbIE YaCcTH
a1 Cuna toka. JlabopaTopHas padora "M3mepenue u 05 bubnuotexa [JOK
peryMpoBaHKUe CHUJIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HanpshkeHue. Bonbtmerp. Jlaboparoprast 05 bubnuotexa [JOK
pabota "M3MmepeHne u peryaupoBaHie HAMPsHKCHUs " ' https://m.edsoo.ru/ff0a9e14
ConpoTuBieHre NPOBOAHUKA. Y AEIbHOE CONPOTUBIIEHUE bubmmnoreka [JOK
43 _
BeIleCTBa https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTta "3aBUCHMOCTb JEKTPUUECKOTO
paTopHa p P bubmuoreka [{OK
44 COMPOTHUBIIEHUS TPOBOIHUKA OT €T0 JIJTUHBI, IJIOIIAIN 1

MOIEPEYHOI0 CEUCHUS U MaTepruaia”

https://m.edsoo.ru/ff0aa738
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45 3aBUCHUMOCTD CUJIbI TOKA OT HampspKeHus. 3akoH Oma Jist bubnmnoreka HOK
yJacTKa IEeNu https://m.edsoo.ru/ff0aad44a
JlabGopaTopHas pabota "VccinenoBanue 3aBUCUMOCTH CHJIBI

46 TOKa pw:[ P ero It)le €3 Pe3UCTO y OT COIPOTHUBJICHUS buGnuorexa LIOK

» WYL pes p P, p" https://m.edsoo.ru/ff0aa04e
pe3UCTOpa M HANPSKEHUS Ha PE3UCTOPE

47 [TocnenoBarenpHOE U MapaIeIbHOE COCAMHEHUS
IIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka mpaBuiia CIIOKCHHS

48 Har ;Il)meHFI)/Iﬁ i pn HOCJ‘ICI[(I))BaTeIJ)'ILHOII\)/[ COCTMHEHUH 1B bubmorexa LIOK

P " p yx https://m.edsoo.ru/ff0aaas8
PE3UCTOPOB

49 Jlaboparopuas padota "IIpoBepka nmpaBuiia JJisi CUIIBI TOKA bubanoreka [JOK
MpY MapaJIEILHOM COSIMHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle

50 Pemrenue 3amau na mpumenenue 3akoHa Oma i pa3augHoro bubnnorexa [JOK
COCMHEHMS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH JKoyis- bubmmoreka [JOK
Jlenna https://m.edsoo.ru/ff0ab124

50 JlaGopatopHnas pabora "OnpeaeneHne paboThl U MOIIIHOCTH bubmmnoreka [HOK
AIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuUecKre e U MOTPEOUTENH dIEKTPHUIECKON bubmuoreka [JOK

53 _
sHepruu B ObITy. KopoTkoe 3aMbIkaHne https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe

54 "3J‘IﬂeK WUYECKHE 3ap;1 bl. 3a pSDKeHHBIG Tena u uX bubmnorexa [IOK

Tpu PALBI. 3api; N " https://m.edsoo.ru/ff0abd2c
B3aUMOAEUCTBUSA. [I0CTOSIHHBIN 3JIEKTPUUYECKHUIA TOK
KonTponbHas pabota mo Teme "IIeKTpUUECKre 3apsiibl.
55 3a SDEGHHLIG TI;J'Ia 1 UX B3aHMO eﬁCTBli/IH Hocmmfﬁiﬁ Bubmorexa LOK
p N " a ) https://m.edsoo.ru/ff0abea8
AIEKTPUUECKUN TOK

56 IlocTosiHHBIE MarHUTHI, UX B3aMMOJICUCTBHE

57 VYpok-uccnenosanue "M3ydeHue nosei moCTOSTHHBIX bubnmnoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 MarnutHoe noje. MaruutHoe nosie 3eMJIM U €ro 3HaYeHUe bubnuotexa [JOK

JUIA )KU3HU Ha 3eMiie

https://m.edsoo.ru/ff0acOba
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59 OmnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA 1 bubnmnoreka HOK
MarauTHOE 10Jie KaTYIIKH C TOKOM https://m.edsoo.ru/ff0acld2
[IpumeHneHue JIeKTPOMarHuToB B TexHUKE. JlabopartopHast

60 a%OTa "U3yueHune )Il)eﬁCTBI/I;I MAarHUTHOTO ITOJIS HIB), b 1 0.5 Bubmmorexa HOK
P ya " ' https://m.edsoo.ru/ff0ac74a
MIPOBOJHHK C TOKOM
DneKTpoABUraTesb NOCTOSIHHOIO ToKa. Vcnosb3oBanue

61 3JEKTPOJIBUrareaeil B TEXHUYECKUX YCTPOUCTBAaX U Ha 1 bubmmoreka [JOK
tpancnopte. JlaboparopHas pabota "KonctpyupoBanue u https://m.edsoo.ru/ff0ac86c
u3ydyeHue paboThl AJIeKTpoiBUraTesns"

62 OneiTel Dapajnies. 3aKOH AMEKTPOMarHUTHOM MHIYKIIUH. 1
IIpaBuio Jlenna
OnextporerepaTop. CriocoObl MOTYYEHHS dIEKTPHUUECKON

63 SHEPTUU. DIIEKTPOCTAHIINY Ha BO30OHOBIIIEMBIX UCTOYHUKAX 1
SHEPTUHU

64 [ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME 1
"DneKTpruYecKre U MarHUTHBIE sABJICHUS"

KonTponbHas padota no teme "InekTpuyeckue u bubmmnoreka HOK

65 ; 1 .

MArHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
PezepHblil ypok. Pabora ¢ Tekctamu no teme "TernoBsle bubnmnoreka HOK

66 " 1 .

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

67 PezepHblil ypok. Pabota ¢ Tekctamu no teme "IlocTOsHHBIN 1 bubmmnoreka HOK
AIEKTPUIECKUN TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblil ypok. PaboTta ¢ Tekctamu 1o Teme "MarHuTHbIE 1
SIBJICHUS "

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 14.5
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9 KVIACC

KoJuinyecTBo 4yacoB DJIeKTPOHHbIE
Ne Tema ypoxa uugposbie
n/m Bcero K.p ILp Jlata o0paszoBaTe/bHbIe
npoBeneHnsi pecypcebl
1 Mexannueckoe aBuxkeHue. MartepuanbHas TOYKa 1
2 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUIECKOTO 1 bubmuoreka [IOK
IBIDKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE 1 bubmmorexa [JOK
P p A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoe npsimonuHeniHoe aprxeHue. CpenHss u 1
MI'HOBEHHAsi CKOPOCTh
5) [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKEHHE. Y CKOpEHUE 1 bubmmorexa [JOK
P P yerop A ' p https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSMOJIMHENHOTO PABHOYCKOPEHHOT'O IBUKEHUS. 1
I'paduk ckopoctu
v JlaboparopHas paboTa "Onpenenenrue yCKOpeHHs Tea mpu 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBM)KCHHH 110 HAKJIOHHOM TIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMepHOE ABMMXKEHUE TIO OKpYkHOCTH. [lepuoa u 1 bubnmnorexa [JOK
yacToTa oOparieHus. JIuHelHas 1 yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 lenTpocTpeMUTENBHOE YCKOPEHUE 1
. but6mmoreka [IOK
1
11 IIepsbiit 3axk0oH HproTona. Bekrop cuisl https://m.edso0.ru/ff0ae612
. . bubnuotexa [JOK
1
12 Bropoii 3akoH Herotona. PaBHoelCTByIOIIAsA CHIIA https://m.edsoo.ru/ff0ae72a
. but6mmorexa [IOK
1
13 Tpernii 3akoH Herorona. Cynepro3nnus cui https://m.eds00.ru/ff02982
14 Pemenue 3anau Ha npumeHeHue 3aKk0HOB HproToHa 1 bubmorexa [IOK

https://m.edsoo.ru/ff0aeb6c



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.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

bubnunoreka LIOK

15 Cuna ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
JlaboparopHuas pabota «OnpeneneHne KecTKOCTH bubnmnoreka HOK
17 _
IPY>KUHBDY https://m.edsoo.ru/ff0aee28
bubnmoreka [IOK
18 Cuna Tpemns https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUsD Bubmorexa HOK
https://m.edsoo.ru/ff0afa26
JlaboparopHas padota "Onpenenenne KodphuueHTa bubmmoreka [JOK
20 " :
TPEHUS CKOJIbKEHUS https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no treMe "3akonsl Herotona. Cuita bubnunoreka LIOK
ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUSA. Y CKOPEHUE bubmmoreka [JOK
CBOOOTHOTO TIA/ICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTaliMOHHOTO 1eHTpa (CoHeYHas CUCTEMA).
lamaktukn"
24 Pemenue 3agau no teme "Cuma TSXKECTH M 3aKOH bubmmoteka IIOK
BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckas ckopocts. HeBecomocTs u bubnmnoreka HOK
HIEepErpy3Ku https://m.edsoo.ru/ff0af33c
P 7 . AG &
2 | T o Ao e BuGores 10K
) pA p https://m.edsoo.ru/ff0afe36
BpaIeHus
27 MowmeHnT cuisl. LleHTp TsKecTH
" " bubnuoreka [{OK
28 Pemenue 3amaq mo reme "MomeHT cuitbl. LIeHTp TshxecTn https://m.edsoo.ru/f0b02b4
29 [ToarotroBka Kk KOHTPOIBHOM paboTe MO TeMe but6mmorexa [IOK
"Mexanndeckoe nBrxenue. Bzanmoneiicrsue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponbHas pabora o Teme "MexaHu4eckoe JBHKEHUE. bubmaorexa LIOK

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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B3aumopetictBue Ten"

Nmnynse Tena. UMnysnbe cumbl. 3aKOH COXpaHEHUs bubnmnoreka HOK
31 o :
UMITyJibca. YIPYroe ¥ Heynpyroe B3auMoJIeCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3amad no reme "3akoH COXpaHEHUsI UMITYJIbca" buGnuorexa LIOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepennus "PeakTuBHOE ABMKEHUE B IPUPOJIC U
TeXHUKe"
bubnunoreka LIOK
34 Mexanunueckasi paboTa U MOITHOCTb https://m.edsoo.ru/f0b0as4
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0b0db8
JlabopaTtopHast pabota «Ornpezaesenne padoThl CHUITbI
36 TPEeHHUsI IPU PABHOMEPHOM JIBHKEHUU Tella 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 Cas3b sHepruu u paboTsl. [loTeHnnanbpHas sHeprus
38 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTHH bubmorexa LOK
: https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlabopaTtopHast pabota «M3y4ueHue 3akoHa COXpaHEHHS bubnnorexa [JOK
SHEPIUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHUE U €r0 XapaKTePUCTHUKU bubmorexa LOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue Kojaebanus. BeiHyKIeHHbIe KoeOaHus. bubnmnoreka [JOK
Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil ¥ NIpyKUHHBIM MasiTHUKH
44 VYpok-uccnenoBanne «3aBUCUMOCTh TIEPHOJIa KOJICOaHMI bubnuoteka [JOK
OT JKECTKOCTH IIPYKUHBI U MAcChl Ipy3an https://m.edsoo.ru/ff0b197a
45 [IpeBparnieHue >HEPTrUU IPH MEXAHUUECKUX KOJICOaHUIX
16 JlaGopatopHas pabota «OnpeseneHrne 4acToThl ¥ epHoaa bu6muoreka [JOK
KOJIeOaHUH PYKUHHOTO MasITHUKAY https://m.edsoo.ru/ffOblaec
47 JlaGopaTtopHnas pabota «[IpoBepka HE3aBUCUMOCTH bubnuorexa [JOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

nepuoja KojaebaHuii rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl ITpy3a»

https://m.edsoo.ru/ff0b197a

Mexanuueckue BOIHEL. CBOMCTBAa MEXaHUYECKUX BOJIH.

bubnunorexa LIOK

48 n32
IIpononbHbIE M TONEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepeHius "MexaHH4ecKrue BOJIHBI B TBEPIOM 33
tene. CelicMuyeckue BOJIHBI"
50 3ByK. PacmipocTpaneHue u OTpakeHHE 3ByKa 34
51 Ypok-uccienoBanue "HabitoneHne 3aBUCUMOCTH BBICOTHI
3BYKa OT YaCTOTHI"
52 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUN PE30HAHC
53 Ypok-koH(pepenmus "YpTpa3ByK U HHPPA3BYK B IPUPOJIE bubnnorexa [JOK
U TeXHUKe" https://m.edsoo.ru/ffOb23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI bubnuoreka [IOK
coxpaHeHus. MexaHn4deckue KojieOaHusl ¥ BOJIHBI" https://m.edsoo.ru/ff0b25f0
55 KonrtponbHas padora no reme "3aKoHbI COXpaHEHHUS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"
bubnnorexa [JOK
56 DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMATHUTHBIE BOJHBI . 1
https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koHnpepentus "[lkana 31eKTpOMarHUTHBIX BOJH. BuGmorexa LIOK
58 Hcnonp3oBanue 37€KTPOMAarHUTHBIX BOJIH JIJIS COTOBOM _
N https://m.edsoo.ru/ffOb2fe6
VYpok-uccnenosanue "M3yuenue CBONCTB
bu6muoreka [JOK
59 AIIEKTPOMATrHUTHBIX BOJIH C MIOMOIIBI0 MOOUIIEHOTO _ 1
renedona" https://m.edsoo.ru/ff0b2c6¢c
60 Pemenue 3a1au Ha onpeeeHNe YacTOThI U JITTHHBI
AIIEKTPOMATHUTHOW BOJIHBI
61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh CBETa. bubmmnoreka [JOK
BouiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ncrounuku cBeta. [IpsiMonuHeitHOEe pacnpocTpaHeHUE bubnuotexa [JOK

cBeta. 3atmenus ConHua u JIyHbl

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b197a
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63 3aKoH oTpaxxeHus cBeTa. 3epkana. Pemienue 3aiau Ha bubnmnoreka HOK
MIPMMEHEHNE 3aKOHA OTPAXKEHUSI CBETa https://m.edsoo.ru/ffOb38c4

64 [Ipenomnenue cBera. 3aKOH MPEJIOMJICHHS CBETA Bubmorexa IOK

p ) p https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpeHHEe oTpakeHue cBeTa. Mcnonb3oBaHue
65 MIOJIHOTO BIZTP €HHETO (]);)T QKCHUS B ONTHYECKUX buGnuorexa LIOK
yp p https://m.edsoo.ru/ffOb3c5c
CBETOBOJIAX
JlaGopaTtopHas pabota "VccnenoBanue 3aBUCUMOCTH yTriia

66 MPETOMIICHUSI CBETOBOT'O JIy4a OT yIJla aJIeHUs Ha TPaHUIIe
"Bo3myx-cTexino""

Ypok-koHpepennus "Vcnonb30BaHne NOTHOTO

67 BHYTPEHHETO OTPAXKEHUS: CBETOBO/IbI, ONTUKOBOJOKOHHAS
CBsI3b"

bubnuoreka [{OK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffOb32c
69 [TocTpoenne M300paKeHUH B IMH3AX bubmnorexa [JOK
p p https://m.edsoo.ru/ff0b444a
70 JlabopaTtopHas pabota "Onpenenenue HOKyCHOTO bubmuoreka [IOK
paccTOsIHUS M ONTUYECKON CHJIbI COOMpAIONIeH JIUH3bI" https://m.edsoo.ru/ff0b4206
bu6nmorexa LIOK
_ " "
71 VYpok-koHpepenius "OnTuuyeckre JTMH30BbIe TPHUOOPHI https://m.edsoo.ru/ff0c0aTe
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmnorexa [JOK
9P https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepennus "ledextsl 3penus. Kak coxpaHuTh
3peHue"

74 Paznoxxenue 6enoro csera B criekTp. OnbITel HploTOHA. bubnuoteka [JOK
Clo)keHHe CIEeKTpaIbHBIX IBETOB. /lucnepcus ceera https://m.edsoo.ru/ff0c0f4c
JlaboparopHas paboTa "ONBITHI 10 Pa3I0KEHUIO OEIOTO

75 CBeTapB cnpeK EIBOCH UATHIO BeTI:a), MPEAMETOB TIPH UX bubmnorexa [IOK

R P I p" 4 p https://m.edsoo.ru/ff0c0e2a
HaOJI0ICHUU Yepe3 IIBETOBbIE (GUIBTPHI
76 Ypok-npaktukym "BoTHOBEIE CBOWCTBA CBETA: AUCIIEPCHSI,

uHTepdepeHius u qudpaxuus”



https://m.edsoo.ru/ff0b38c4
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bubnunoreka LIOK

77 OmnsiThl Pesepdopaa u muianerapHast Moziennb aToma https://m.edsoo.ru/ff0c2a8
78 ITocrynater bopa. Moaens atroma bopa
79 Hcenyckanue u nornomexHue ceera aroMmoM. KBaHTBI. bubnuoreka [IOK
JIuHeityaTpie CIEKTPbI https://m.edsoo.ru/ff0c144c
bubnmoreka [IOK
_ " "
80 Ypoxk-npaktukym "HabiroieHre CieKTpoB UCITyCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO siipa. HykimonHast Mojiens EH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIC IpeBpanieHus. M30Tormb Bubmmorexa LIOK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3amgau o reme: "PagnoakTuBHbIE peBpaiieHus" EH6J_IHOTeKa LHOK
https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 Ypoxk-koH(pepentus "PagnoakTHBHBIC U3ITYYCHHS B bubmuoreka [IOK
IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOr0 U bubmmnoreka [HOK
MacCOBOT'O YUCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CB3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ama4 o teme "SnepHsie peakiuu”
90 Peakuuu cunresa u nenenus saep. ICTOUHUKH SHEpTrUn bubnuotexa [JOK
Connua u 3B€37 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepennus "Anepuas suepretuka. JlencTBus
PaavOaKTUBHBIX U3JYYEHUU HA KUBBIE OPraHU3MBbI'"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
92 "DneKTpOMarHuTHOE MoJje. DIEKTPOMAarHUTHBIE BOJIHBI. BH6J.H/IOTeKa HOK
KBAHTOBLIE SBICHIs" https://m.edsoo.ru/ff0c223e
93 KonTponpHas padora o Teme "DIeKTpOMarHUTHOE TOJIE.
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DJneKTpoMarHuTHele BoJiHbI. KBaHTOBEIE siBlIeHUA"

94 [ToBTOpenue, 0606meHue. JlaboparopHabie paboTHI IO 1 1 bubnmnoreka HOK
Kypcy "BzaumopeiictBue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTopenue, 0600IeHNe. Penenne pacueTHbIX U 1 bubmuoreka [IOK
Ka4yeCTBEHHBIX 3a7a4 no Teme "TernoBsie mporecchl” https://m.edsoo.ru/ff0c2572
I1 .P
6 xasecrmenmuin 310 no rewe "KITI ennopin 1 Bufmiorexa LIOK
“n a https://m.edsoo.ru/ff0c2a22
JIBUTATEINCH
97 [ToBTopenue, 06o0mIeHNe. Penienne pacueTHBIX U 1 bubnuoreka [IOK
KauecTBeHHbIX 3a71a4 no teme "KIIJ] snexkTpoyctaHOBOK" https://m.edsoo.ru/ffOc2b30
98 [ToBTOpenue, 0606meHne. JlaboparopHabie pabOTHI IO 1 1 bubnnorexa [JOK
Kypcy "CBeToBbI€E sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme Bbu6moteka LJOK
99 n n 1 .
3aKOHBI COXPAHEHHS] B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 060o6menue. Pabora ¢ TekcTamu 1o Teme 1 bubmmoreka [JOK
"KonebGanus u BoJaHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOopenue, o6o0mmenue. Pabora ¢ TekcTamu 1o Teme 1 bu6moteka [IOK
"CBeToBBIC sIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOopenue, o6o0mmenue. Pabora ¢ TekcTamu 1o Teme 1
"KBaHToBas u siiepHas puzuka"
OBUIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 102 27
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YYEBHO-METOJANYECKOE OBECIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» ®dusuka, 7 xknacc/ [epeimkua A.B., O01mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«M31aTenbCTBO «IK3aMEH»

» dusuka, 8 knacc/ [epwimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«AIPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

» dusuka, 9 xknacc/ [epeimkun A.B., I'ytauk E.M., O01mecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/IPODAY; Akumoneproe odmectBo «M3narensctBo «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
7 KUIIACC

1.Pabouas mporpamma.

2. IIporpamMmbl ocHOBHOTO 00111eT0 00pazoBanus. dusuka. 7 — 9 kiacchl
(aBropsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Paboyvas nporpamma no ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YU€OHUKOM:

4. Iepoikun A.B. ®usnka. 7 kiaacc. Y4eOHUK i 00111e00pa30BaTeNbHBIX YUPEKICHUH .
M.:dpoda. 2011

5. Jlykamuk B.H. CoopHUK BompocoB U 3aa4 1o gusuke. 7-9 k1. — M.: [Ipocemenue, 2010. —
192c.

8 KUIACC

1. PaGouas nporpamma. @usuka. 7 — 9xiiaccbl: yueOHO-METOAUYECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uza.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. [TporpammMbl ocHOBHOTO 0011er0 00pa3oBanus. Pusuka. 7 — 9 kimacchl
(aBropsl:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAaHHBIM YU€OHUKOM:

4. epoimkun A.B. ®usnka. 7 knacc. YueOHUK i 00111e00pa30BaTeNbHbIX YUPEKICHHH .
M.:dpoda. 2011

5. Jlykamk B.1. COopHUK BOIIPOCOB U 331a4 1o usuke. 7-9 k. — M.: [Ipocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE Pa0OTHI. —5-€
n3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlaboparopHslie padoTsl. KoHTpoIbHbIE 3ajaHNS. —
Caparos:Jlunei, 2014.

8. «KoHTpoabHO-U3MepuTenbHble Matepuanbl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢

u3 ., mepepad. — M.:BAKO, 2018.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeTouueckoe nocooue/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

10.A.B. Ileppikun duzuka-8xi 2017 M. [Ipoda

11.H.B. ®unonosuu Meroanueckoe nmocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTpOJIbHbIE paboThI-§ Kkitacc 2017 M.
Apoda

13.B.B. llaxmarosa ,O.P. llledep Auarnoctuyeckue padotsl -8 kimacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuit Coopark Bornpocos u 3amaq 2019 M. /Ipoda
9 KUIIACC

1. PaGouas nporpamma. ®usunka. 7 — 9xmaccel: yueGHO-METOAUYECKOTO MOCOOHS
/coct.TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 oOpazoBanus. Puznka. 7 — 9 kiaccel
(aBropsl:A.B.Ileprimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma no ¢pusuke. 7 xknacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM y4EOHUKOM:



4. epoimkuH A.B. ®usuka. 7 knace. Y4eOHUK 1t 0011e00pa30oBaTeIbHBIX YUPEKICHHM .
M.:Ipoda. 2011

5. Jlykamuk B.1. COopHUK BOIpOocoB U 3aaa4 1o gusuke. 7-9 k1. — M.: [Ipocemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENIbHBIE M KOHTPOJIbHBIE PA0OTHI. —5-¢
n3nanne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTsl. KoHTpoIbHBIE 3aJaHNS. —
Caparos:Jluueii, 2014.

8. «KoHTpoapHO-I3MepuTenbHble Matepuansl. Pusuka. 7 knace/Coct. H.M. 3opun. — 2-¢
u3.,nepepad. — M.:BAKO, 2018.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-meroanueckoe mocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

KoHTpomnbHbBIE U caMOCTOsTeNbHBIE paObOTHI 1O pu3uke. 9 kinace: Kk yueOHuKy A.B. [lepsimkuna,
E.M. I'yrauk «®u3uka 9 kimace» / O.U. 'pomrera. — M.: U3gatenbcTBo «Ok3amen», 2014.
Tectsl o ¢pusuke. 9 knacc: k yueonuky A.B. Ileppimkuna, E.M. I'ytHuk «Dusnka

9 kmacce» / O.M. I'pomiieBa. — M.: M3natenscTBO «OK3amen», 2015.

®dusnka. 9 kinacc. TemaTuueckue TecToBble 3aganus i noarotoBku k ['MA. / aBt.- coct.: M.B.
botinenko, O.H. Mupomkuna. — SIpociabib: OO0 «Akanemus pa3putus», 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
7 KIIACC

. bubnmoreka — Bc€ mo nmpeamery «dusnkay. — Pexxum mpoctyna: http:// www.proshkolu.ru
2. BuzeoonsITsl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

3. Enunas kouteknus nudpoBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum nocryma: http://school-
collection.edu.ru

4. laTepecHble MaTepHalibl K ypokaMm (DU3HMKH 10 TeMaM; TECTHI 10 TeMaM; HarJIsIHbIC ITOCOOUS
K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru

5. [udposeie oOpa3oBarenbHbIC pecypcehl. — Peskum moctyma: http://www.openclass.ru
6. DnexTpoHHbIe yueOHuKHU 1o pusmke. — Pexxum nocryna: http://www.fizika.ru

8 KUIACC

1. bubnmoreka — Bc€ o nmpeamery «Pusukay. — Pexxum gocryna: http:// www.proshkolu.ru
2. BuzneoomnsiTsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komnekuus nudpoBeix 0o0pa3zoBaTeIbHBIX pecypcoB. — Pesxxum noctyma: http://school-
collection.edu.ru

4. laTepecHble MaTepHalIbl K YpOKaM (DU3HMKH IO TEMaM; TECTHI 110 TeMaM; HaTJISTHBIE TTOCOOHS
K ypokam. — Pesxum noctyma: http://class-fizika.narod.ru

5. ludposeie oOpazoBarenbHbIe pecypebl. — Pesxkum noctyma: http://www.openclass.ru
6. DieKkTpoHHBIE y4eOHUKH 110 pusuke. — Pexxum moctyma: http://www.fizika.ru

9 KUIIACC

1. BugeoonsiTel Ha ypokax. — Pexxum poctyma: http://fizika-class.narod.ru

2. Enunas xomnekuust LIOP. — Pexxum nocryna: http://school- collection.edu.ru

3. HTepecHbIie MaTepualibl K ypokaM (GU3UKH [0 TeMaM; TECThI [0 TeMaM; HarJIsIIHbIE TOCOOMS
K ypokam. — Pesxum noctyma: http://class-fizika.narod.ru

4. lludpossie 0Opa3oBaTelibHBIE pecypchl. — PexxuMm noctyna: http://www.openclass.ru

5. DnexkTpoHHbIE YueOHUKH 10 pusnke. — Pexxum nocryna: http://www.fizika.ru
6.lucrannmonnas mkoja Ne368 http://moodle.dist-368.ru/ OTkpeITHIi Ki1ace. CeTeBoe
oOpa3zoBatenbHOe cooOriecTBo. http://www.openclass.ru/node/109715

7. Enunas kosuiekuusi 1u@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepasibHBIN HIEHTP UHPOPMAITMOHHO-00pa30BaTeIbHbIX pecypcoB. http://www.fcior.edu.ru/
9. Uutepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa6ps» marepuansl o ¢pusuke. http://archive. Iseptember.ru/fiz

11. Aanmanmu puzndeckux o0wbekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: odygaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



